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1. Introduction 

This report presents preliminary geotechnical recommendations for the 

resource recovery plant that is being considered by Recovery Solutions Inc. The 

plant will consist of boilers, shredders, warehouse structures, water tanks and 

administration buildings. The site is located at Cambalache sector in the town of 

Arecibo in the north-central portion of the island of Puerto Rico. Figure 1 shows 

the general location of the project. The structures will be founded at a higher 

elevation than the original ground surface elevation as dictated by the 

hydrologiclhydraulic study. This issue will be referred to further in this report. 

The soil investigation performed at the site consists of 15 borings drilled 

throughout the lot. Borings labeled RCS-I, RCS-6 through RCS-IO and RCS-I4 

through RCS-IS were drilled to a depth of 100, whereas borings labeled RCS-2 

through RCS-S and RCS-ll through RCS-13 were drilled to a depth of 150 feet. 
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Continuous sampling was performed in the first 15 feet of every boring. 

Surveying was provided by Recovery Solutions Inc. to locate borings where we 

indicated. Elevaii~ns and coordinates of the borings are indicated in the boring 

logs presented in Appendix A of this report. 

2. Subsoil Conditions and Engineering Analysis 

The geology of the area, shown in Figure 1, is controlled mostly by the 

presence of the Rio Grande of Arecibo. Referring to the geologic map of the area 

by Briggs, 1968 it can be noticed that the area comprehends only alluvium 

deposits dated as quaternary. This deposit (Qa) most likely is composed of quartz, 

feldspars and plutonic-rock fragments sand grains. Some areas have been 

described to contain large boulder-sized limestone fragments. According to 

Briggs' estimate the approximate thickness in the area ranges from 0-70 meters. 

Quaternary swamp deposits have been identified in some areas running parallel to 

the river main channel and tributaries. The lithology of these deposits has been 

described as clay, sandy clay and silty clay, grayish to bluish-gray. Peat is present 

in some areas in the swamp deposits. 

The rock basement for these deposits is the Middle Tertiary limestone of the 

Aymamon and Camuy Formations. These are well exposed southwest of the 

project site. In this limestone formations typical karst landforms can be identified. 
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The topography in this area is mostly controlled by mogote hills and dissolution 

valleys. 

From the into'imation provided by the 15 borings, which location is shown in 

Figure 2, it can be inferred that the subsoil in the area is an alluvial deposit as 

mentioned in the geologic description. The material varies between fat clays and 

clayey sands, where the content of sand is a variable, which depends on the level 

of energy of the active deposition environment when the material was deposited. 

This variation is not gradual along the boring; it is rather heterogeneous, where 

thin layers of sandy silt can be found between thicker layers of fat clay. This 

situation was observed in all 15 borings drilled, with the peculiarity that no two 

borings were found to be alike. This fact indicates also the heterogeneity found in 

the deposits in the aerial extension, which will impact the type and characteristics 

of the foundation solution for the different projected structures, as they are located 

on the site. In general, the alluvial material found indicates the presence of a 

desiccated crust with a thickness of about 20 feet. This assumption can be made 

mainly after examining the results obtained in the consolidation tests performed 

on undisturbed samples at different depths, where overconsolidation of the 

desiccated material is high. The clay found within this desiccated crust is 

generally stiff to very stiff, while the coarser material is poorly cemented with 

relative densities qualifYing as very loose to loose. Material found deeper than 20 

feet generally represent the opposite. Clays tend to be soft and medium, whereas 
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sands tend to become denser. Five profiles shown in Figures 3 through 7 have 

been prepared, showing the results of the subsurface investigation. 

In addition 't; the subsurface investigation described previously, several 

Shelby tube samples were retrieved from different depths at different locations. 

Consolidation tests, direct shear tests and unconfined compression tests were run 

on specimens cut from such samples. Results of all the laboratory tests performed 

in this study are presented in Appendix B. 

Depths of water (while drilling, or one day after) varied approximately from -4 

feet to 7 feet in elevation; no pattern in the water levels was evident in this 

borings. 

The alluvial deposit is not competent to bear the proposed loads imposed by 

the projected structures. Using the values for the expected loads provided to this 

office, and assuming an allowable bearing capacity of 3,000 pounds per square 

foot, settlement calculations were run considering a subsurface profile with 

parameters of compressibility that follow the model presented in Figure 8, which 

was inferred from the consolidation tests run on undisturbed samples as described 

earlier. Settlements as much as 6 inches are to be expected, with the disadvantage 

that due to the aerial heterogeneity of the sand content of the different layers 

composing the subsurface, the time for this value of settlement to be achieved 

would vary over short distances, therefore causing large differential settlements to 

the structure. These differential settlements tend to be temporary since over time 
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(years) total settlements would be similar, but still would cause damage to 

structural elements. For these reasons, deep foundations are required for these 

structures. Use 6f'piles is the most viable foundation solution, since drilled piers 

are rarely used on the island (however, a drilled pier solution can be analyzed if a 

contractor becomes available for this work). Taking into account the variability of . 

the soil conditions within the area, a static analysis was performed for every 

boring in order to establish the required lengths of piles to be used at different 

zones. Also, thirteen types of piles were analyzed for each boring. The different 

piles and their corresponding working loads are summarized in Table 1. The 

results of the static analysis can be found on Table 2, where the variation in pile 

lengths for the same type of pile located at different positions is due to the 

heterogeneity, which was preliminarily referred. This analysis was performed 

considering a factor of safety of 2.5 for this preliminary geotechnical report, this 

factor of safety can be reduced as more data is obtained and further analysis of the 

same type are performed. Moreover, fill will cause negative skin friction loads, 

which will produce lengths similar to those presented herein. Since the extent and 

depth of fill is still uncertain, this will have to be defined in the final report. 

Figures 9 through 21 show contour maps for each type of pile, where the 

contours indicate the estimated lengths required to achieve the stated working 

loads. 
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Table 1. Allowable Compressive Capacity of Piles 

Pile Type 

, :. 

10" Fuentes precast concrete circular pile 

12" Fuentes precast concrete circular pile 

I 0" Unfilled steel pipe pile (0.188" wall) 

12" Unfilled steel pipe pile (0.250" wall) 

18" Unfilled steel pipe pile (0.312" wall) 

24" Unfilled steel pipe pile (0.375" wall) 

30" Unfilled steel pipe pile (0.500" wall) 

10" Filled steel pipe pile (0.188" wall) 

12" Filled steel pipe pile (0.250" wall) 

18" Filled steel pipe pile (0.312" wall) 

24" Filled steel pipe pile (0.375" wall) 

30" Filled'steel pipe pile (0.500" wall) 

14x73 Steel H pile 

Allowable 
Compressive Load 

(tons) 
60 

100 

50 

80 

140 

200 

250 

80 

120 

200 

250 

300 

ISO 

Note: Steel pipe piles were considered in two ways; a) driven without any type of fill 

(unfilled section) and b) using a concrete core along the pile, driven with a steel 

plug at the toe (filled section). 

Graphs of compressive resistance against pile length for each analyzed option 

are found in Appendix C. 

Lateral load capacities were also analyzed for each type of pile usmg 

conditions found at boring RCS-3, which was chosen based on the results of the 
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Table 2 
Recovery Solutions 

Arecibo, Puerto Rico 
Pile length required to achieve design compressive loads 

Pile Type Design Load 

tons RCS-J RCS-2 RCS-3 

10" Circular Concrete Pile (Fuentes) 60 115 125 115 

12" Circular Concrete Pile (Fuentes) 100 145 155 150 

10" Steel Pipe Pile OpenMended 50 105 120 110 

12" Steel Pipe Pile Open-ended 80 130 140 130 

18" Steel Pipe Pile Open-ended 140 145 ISS 150 

24" Steel Pip~ Pile Open-ended 200 150 165 155 

30" Steel Pipe Pile Open-endt!d 250 150 165 155 

10" Steel Pipe Pile Close-ended 80 135 150 140 

12" Steel Pipe Pile Close-ended 120 165 175 170 

18" Steel Pipe Pile Close-ended 200 17S 185 180 

24" Steel Pipe Pile Close-ended 250 160 165 165 

30" Steel Pipe Pile Close-ended 300 125 135 130 

14x73 Steel H Pile 150 150 165 155 

*Notes: Required length to obtain indicated loads not accounting for negative skin friction 

Factor of Safety =: 2.5 

Required Lengtll*,fi 

RCS·4 RCS-5 RCS-6 RCS-7 RCS·8 RCS-9 

115 105 110 115 115 145 

180 140 135 ISO 145 190 

105 100 110 110 110 125 

135 125 125 135 130 ISS 

160 13S 140 150 145 175 

175 150 145 160 155 185 

175 17S 145 160 155 185 

16S 135 130 145 140 180 

225 160 150 170 165 225 

235 170 160 180 180 230 

220 175 140 170 160 220 

175 120 110 105 105 155 

180 150 145 160 ISS 190 

-

RCS-lO RCS-II RCS-12 

115 110 120 

145 140 150 

105 105 110 

130 12S 135 

145 140 150 

150 150 155 

150 150 160 

135 135 145 

165 160 170 

175 170 180 

160 155 165 

12S 145 130 

155 ISO 155 

RCS-13 RCS-J4 

110 110 

145 140 

105 105 

125 12S 

13S 140 

145 150 

145 150 

140 135 

160 160 

165 170 

160 160 

13S 125 

145 150 
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RCS-IS 

105 

14S 

105 

125 

140 

150 

150 

13S 

165 

170 

160 

12S 

150 



GEOCONSULT Recovery Solutions - Preliminary 
Page 7 ofl3 

static compressive load analysis as the boring representing average conditions in 

terms of resistance. The lateral load analysis was performed using the length 

previously found 'to mobilize the compressive resistance in boring RCS-3 also. 

This analysis is governed by the amount of lateral displacement that occurs at the 

pile head when submitted to certain load. Our analysis presents lateral load 

resistance for every type of pile at four different values of lateral deflection, in 

order to provide different criteria in this preliminary report to the structural 

engineer to choose the type or types of piles to be analyzed in more detail in 

further studies. The results of such analysis are shown in Tables 3 through 6. 

Lateral deflection curves along the piles analyzed can be found in Appendix D. 

We have been informed that previous hydraulic studies performed for the site 

under study conclude that the minimum elevation for the location of the structures 

should be 12 feet above mean sea level in order to avoid flooding during severe 

storms. This implies the placing of fill in most of the site since its elevation is 

mainly under the indicated minimum elevation. If the fill were placed, it would 

cause settlements, which in time would generate negative skin friction on the 

piles, making the indicated lengths to be longer than would normally be required 

with a safety factor of 2 to achieve the working loads. Settlements of the entire 

site and the effects of negative skin friction can be minimized with the 

construction of a dike that surrounds the site and prevents the flooding to reach 

the structures of the plant. Settlement analyses were performed for different 
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Table 3 
Recovery Solutions 

Arecibo, Puerto Rico 
Allowable lateral load (114" deflection) 

--:-
Pile Type Allowable Lateral Load 

tons 

10" Circular Concrete Pile (Fuentes) 2.3 

12" Circular Concrete Pile (Fuentes) 2.9 

10" Steel Pipe Pile Unfilled 2.3 

12" Steel Pipe Pile Unfilled 3.2 

18" Steel Pipe Pile Unfilled 5.5 

24" Steel Pipe Pile Unfilled 8.4 

30" Steel Pipe Pile Unfilled 12.0 

10" Steel Pipe Pile Filled 3.9 

12" Steel Pipe Pile Filled 5.0 

18" Steel Pipe Pile Filled 9.4 

24" Steel Pipe Pile Filled 15.4 

30" Steel Pipe Pile Filled 22.8 

l4x73 Steel H Pile 3.8 
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Table 4 
Recovery Solutions 

Arecibo, Puerto Rico 
Allowable lateral load (318" deflection) 

Pile Type Allowable Lateral Load 

tons 

10" Circular Concrete Pile (Fuentes) 2.7 

12" Circular Concrete Pile (Fuentes) 3.5 

10" Steel Pipe Pile Unfilled 2.8 

12" Steel Pipe Pile Unfilled 3.8 

18" Steel Pipe Pile Unfilled 6.5 

24" Steel Pipe Pile Unfilled 10.0 

30" Steel Pipe Pile Unfilled 14.3 

I 0" Steel Pipe Pile Filled 4.6 

12" Steel Pipe Pile Filled 6.0 

18" Steel Pipe Pile Filled 11.3 

24" Steel Pipe Pile Filled 19.3 

30" Steel Pipe Pile Filled 30.2 

14x73 Steel H Pile 4.5 
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Table 5 
Recovery Solutions 

Arecibo, Puerto Rico 
Allowable lateral load (112" deflection) 

Pile Type Allowable Lateral Load 

tons 

10" Circular Concrete Pile (Fuentes) 3.0 

12" Circular Concrete Pile (Fuentes) 3.9 

10" Steel Pipe Pile Unfilled 3.2 

12" Steel Pipe Pile Unfilled 4.3 

18" Steel Pipe Pile Unfilled 7.3 

24" Steel Pipe Pile Unfilled 11.2 

30" Steel Pipe Pile Unfilled 16.3 

10" Steel Pipe Pile Filled 5.2 

12" Steel Pipe Pile Filled 6.7 

18" Steel Pipe Pile Filled 13.1 

24" Steel Pipe Pile Filled 22.9 

30" Steel Pipe Pile Filled 36.5 

14x73 Steel H Pile 5.0 
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Table 6 
Recovery Solutions 

Arecibo, Puerto Rico 
Allowable lateral load (314" deflection) 

Pile Type Allowable Lateral Load 

tons 

10" Circular Concrete Pile (Fuentes) 3.5 

12" Circular Concrete Pile (Fuentes) 4.6 

10" Steel Pipe Pile Unfilled 3.7 

12" Steel Pipe Pile Unfilled 5.0 

18" Steel Pipe Pile Unfilled 8.7 

24" Steel Pipe Pile Unfilled 13.4 

30" Steel Pipe Pile Unfilled 19.5 

10" Steel Pipe Pile Filled 6.1 

12" Steel Pipe Pile Filled 7.9 

18" Steel Pipe Pile Filled 16.3 

24" Steel Pipe Pile Filled 29,8 

30" Steel Pipe Pile Filled 48.5 

l4x73 Steel H Pile 5.9 
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arrangements in the case that the final grade elevation is taken to 12 feet above 

mean sea level by means of a compacted fill. This was done considering a fill with 

a wedge-shaped' ~ross section due to the sloping ground on which it would be 

placed. Results indicate that cross sections with long wedges (about 1,000 feet) 

would induce a settlement of approximately 3 inches at its highest station, which 

decreases to zero towards the ends. Shorter wedges (20 feet) induce 1.2 inches of 

settlement at their highest section, also decreasing to zero towards the ends. If a 

dike is used to avoid filling the entire site, considering a cross section using two 

on one slopes, a crown length of 10 feet, and a height of 6 feet, the settlements 

induced on the ground would be about 2 inches at the center of the crown, 

decreasing to 1.8 inches towards the corners of the cross section, and finally 

diminishing to zero at the toes, Consideration of the type of alternative to use for 

the flooding protection alternative should be considered from the point of view of 

the settlements induced by the necessary structures, and also by the effect that they 

can have on the length of the piles. 

3. Recommendations 

• The proposed structures should be founded on piles designed using the 

allowable compressive load values previously stated. The length of these 

piles is estimated to vary, depending of the type of pile and its location 

within the lot. Table 2 summarizes the estimated lengths needed to 
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achieve compressive resistances at different locations for different types of 

pile. These lengths will vary, depending on variations in the subsoil 

profile. 

• Allowable lateral loads also change depending on the criteria used for the 

maximum allowable lateral deflection and pile type. Tables 3 through 6 

give the maximum allowable lateral loads for different combinations of 

pile type and deflection values. Assuming that one-half inch of deflection 

is permissible, the allowable lateral loads are: 

Table 7. Allowable Lateral Load (W' deflection) 

Pile Type 

10" Fuentes precast concrete circular pile 

12" Fuentes precast concrete circular pile 

10" Unfilled steel pipe pile (0.188" wall) 

12" Unfilled steel pipe pile (0.250" wall) 

18" Unfilled steel pipe pile (0.312" wall) 

24" Unfilled steel pipe pile (0.375" wall) 

30" Unfilled steel pipe pile (0.500" wall) 

10" Filled steel pipe pile (0.188" Wall) 

12" Filled steel pipe pile (0.250" wall) 

18" Filled steel pipe pile (0.312" wall) 

24" Filled steel pipe pile (0.375" wall) 

Lateral Load 
(tons) 

3.0 

3.9 

3.1 

4.2 

7.3 

11.2 

16.2 

5.1 

6.7 

13.0 

22.9 
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30" Filled steel pipe pile (0.500" wall) 

14x73 Steel H pile 

\',1. 

Recovery Solutions - Preliminary 
Page 10 ofl3 

36.5 

5.0 

These loads should be reduced to take account for the effects of piles 

installed in groups. The reduction factors depend on the spacing between piles 

in the direction of the application of the load. Their values are expressed in 

terms of the diameter or side length of the pile (b) as indicated in Table 8. 

Table 8. Reduction factors for allowable lateral load 

Pile spacing Reduction Factor 

Sb 1.0 

6b O.S 

4b 0.5 

3b 0.4 

• Allowable tension loads per pile are one-third of the mobilized skin 

friction, depending on the reinforcement and splicing. Any splices must be 

designed to transmit necessary tension loads and lateral stresses. 

• For seismic loads, the allowable compressive load may be increased by 

30%; for wind loads, the allowable compressive load may be increased by 

20%. 
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• The number of static and dynamic load tests to be performed depends on 

the type ~f pile chosen for the project. This will be addressed in the final 

report for this project. The geotechnical engineer should prepare a test 

program including test penetration piles for revision of the driving criteria. 

Once the structural design is finished, and the number of piles is known, a 

special revision can be prepared stating a work plan for this purpose. 

• We recommend that dynamic tests consist of initial driving, restrike in one 

hour, and restrike at 24 hours. The dynamic test should also include a 

CAPW AP analysis. For static load tests, the quick load test is 

recommended. All tests must comply with applicable ASTM 

specifications. 

• A geotechnical engineer should prepare the pile driving criteria and should 

review all pile driving activities. 

• These recommendations should be revised depending on the decision 

made regarding the flood protection works. If additional fill is to be 

placed, negative skin friction should be considered and therefore, the pile 

lengths indicated in this report will most probably increase. 
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• Due to the expected lengths, splices will be required. The geotechnical and 

structural engineers must previously approve splices. We will not approve 

splices iliitt do not include mechanical connections, and we will not 

approve splices that solely consist of steel plates welded together. 

• Before driving any piles, the piling contractor should submit wave 

equation analyses to confirm that the pile and hammer are properly 

matched for the required length and loads. 

• All precast piles must be tested after installation using the Pile Driver 

Analyzer (PDA by Pile Dynamics, Inc.) or similar equipment. The 

geotechnical engineer shall perform all testing. 

4_ Limitations ofthis Report 

This preliminary report is based on all design concepts, parameters and 

constraints that have been made known to us. Any subsequent design changes will 

require revision of these recommendations in order to confirm their applicability 

to the new design. 

In order to confirm that these conclusions and recommendations apply, it 

is recommended that we be allowed to review the plans as they are developed. 
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The reader is referred to Appendix E for additional information regarding this 

report. 

This doc~inent has been prepared specifically for the client and the project 

addressed herein. Therefore, it should not be used for a different project at this 

site without the written approval of GeoConsult. 

CA.~~S 
Carlos A. Regalado 
Geotechnical Engineer 

roICA.~~r 
Alan R. Crumley 
Geotechnical Engineer 
License No. 5828 

August 27, 1999 
San Juan, P.R. 
File No. 2182-99 
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Figure 1. Location and generalized geology ofthe area. 
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Distance Along Baseline 
[meters] 

GENERALIZED SUBSURFACE PROFILE Project: RECOVERY SOLUTIONS, INC, 

Location: Arecibo, P.R. 

Project No: 2182-99 FIGURE 7 
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Recovery Solutions 
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;'...... CONTOURS JNDICATE PILE LENGTH IN FEET BASED ON A PRELIMINARY ~ ANALYSIS USING F.O.S. OF 2.5 ~ DRILLING LOCATION 
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Geotechnical Engineers 

P.o. 80>< 362040. Son JUOrl Puerto Rico 00936 
TeJephon~s (787) 782-3554 ! 783-3585 

rox (787) 793-0410 ! 78.:3-6320 

~S",C:::O':;:'-"-='c,·.~2::::D~D'~--I ESTIMATED PILE LENGTH 
RECOVERY SOLUTION, INC. Do'., 9/23/99 PILE TYPE: Circular t-----l FIGURE 

9 
Project No. 

F-y-"--=cc.:;:o.'--__ -I reinforced concrete fuentes 9 
Revised: pile. Diameter: 10" 2182·99 
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... ) CONTOURS INDICATE PILE LENGTH IN FEET BASED ON A PRELIMINARY DRILLING LOCATION 

ANALYSIS USING F.O.S. OF 2.5 

< ~~~?~E~~~:t::1 PILE 
PILE TYPE: Circular FIGURE 

RECOVERY SOLUTION, INC. 1-"'-'--'=-----1 reinforced concrete fuentes 1----'--_-1 10 
pile. Diameter: 12" 
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• ). CONTOURS INDICATE PILE LENGTH IN FEET BASED ON A PRELIMINARY ~ ... DRILLING LOCATION 

ANALYSIS USING F.O.S. or 2.5 -.;::p-
~--------------~----------------------~----------~----~--~ GEOCONSUL T 

Geotechnical Engineers 
P.O. Bo~ ;362040. Son Juan Puerlo Rico 009J6 

Telephones (787) 782-3554 / 783-3585 
FOl( (787) 793-0410 / 783-6320 

Project 

RECOVERY SOLUTION, INC. 

Reference 

Scale: ''''''200' 
Dote: 8/23/99 
By: e.O. 

Revised: 

Description Code No. Sheet No. 

ESTIMATED PILE LENGTH 
PILE TYPE: Unfilled Pro;ect No. FIGURE 

steel pipe pile. 11 
Diameter: 10" 2182-99 



I 
I 
I 
I 
~ 
§ 
I 
i 
I 

I 

I 
I 
I 
I:) 
I 
I 

, \ 

\ 

\~ 

( 

s 

= ~ 
" \, __ CO_N..:T_O_UR_S_'N_D_'C_A_T_E_P_'L_E_L_E_N_GT_H..,.'N_FE_E_T_B_A_S_ED_O_N_A_P_RE_L_IM_'N_A_R_y_ .... _____ ... ________ $~_D_RI_LL_'N_G_LOTC_A_n_ON_--1 J I' ANALYSIS USING F,O.S. OF 2.5 

GEOCONSUL T Code No. 

Geotechnical Engineers 
P.O. 80lt 362040, Son Juan Puerto Rico 00936 

TelephOJ'leS (787) 782-3554 I 783-.3585 
Folt (787) 79.3-0410 / 78.3-6.320 

Project Rererence 

Scale: 1""'200' 

RECOVERY SOLUTION, INC . .,0;.:::0':::.'-,=' -'CB/<..:2",J/c.::9::.-9 --1 
By: C.O. 

Revised: 

Description Sheet No. 

ESTIMATED PILE LENGTH 
PILE TYPE: Unfilled 

Profect No. FIGURE 
steel pipe pile. 12 
Diameter: 12" 2182-99 
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CONTOURS INDICATE PILE LENGTH IN FEET BASED ON A PRELIMINARY 
ANAL YSIS USING F.O.S. OF 2.5 

GEOCONSUL T Pro~1 
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~ + DRILLING LOCA nON 

Reference Description Code No. Sheet No. 

Geotechnical Engineers 
P.O. SO~ 362040, San Juan Puerto RIco 00936 

Telephones (787) 782-3554 / 783-3585 
Fo~ (787) 793-0410 I 783-5320 

I-'S~co~le~, ~1·,:..~2~OO'-·_-IESTIMATED PILE LENGTH 1-___ -1 
RECOVERY SOLUTION, INC. Do'" 8/23/99 PILE TYPE: Unfilled P,.~c' No. FIGURE 

By, C.O. steel pipe pile. 13 
Revised : Diameter: 18" 2182·99 
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Geotechnical Engineers 
. 80l( 362040, Son JI1Qn Puerto Rico 
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RECOVERY SOLUTION, INC. b"'---'c-~"-=---I 

-- -.------------ -~----------~ 
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~ + oRILUNG LOCATION 

PILE LENGTH 
PILE TYPE: Unfilled 1-----1 FIGURE 

steel pipe pile. 14 
Diameter: 24" 
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Geotechnical Engineers 
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PILE lYPE: Concrete FIGURE 
filled steel pipe pile. 16 

Diameter: 10" 
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Geotechnical Engineers 
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Description Code No. Sheet No. 

ESTIMATED PILE LENGTH 
PILE TYPE: Concrete Project No. FIGURE 
filled steel pipe pile. 17 

Diameter: 12" 2182-99 
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~ + DRILLING LOCATION 

Geotechnical Engineers 
PILE LENGTH 

RECOVERY SOLUTION, INC, F-=-=-;:;:;;:::---I'--PILE TYPE: Concrete 1-----1 FIGURE 
8,,", 3620<', .SO" "'''. "0"."."'"'."'''1 filled steel pipe pile, 18 
I Diameter: 18" 
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NOTE, 

CONTOURS INDICATE PILE LENGTH IN FEET BASED ON A PRELIMINARY 
ANAL YSIS USING r.O.s. OF 2.5 

GEOCONSULT 

( 

LEGENO'~ 
~ DRILLING LOCATION 

",~~~",,~~~;~I;'8~}~;a'J2ual'1 Puerto Rico 00936 I / 783-3585 

ESTIMATED PILE 
~~jizi~tj PILE TYPE: Concrete 

RECOVERY SOLUTION, INC. I' filled steel pipe pile. 
1----04 FIGURE 

19 
783-6320 Diameter: 24" 
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GEOCONSU L T Project Reference Description Code No. Sheet No. 

Geotechnical Engineers 
P.O. Box 362040. SOil Juon Puerto RiC'o 00936 

Telephones (787) 782-.3554 ! 783-.3585 
Fox (7a7) 793-0410 I 783-6320 

fS=,c::::d=-e-.:., -='-=·.~2",OO"=·:--IESTIMATED PILE LENGTH I------t 
Do'e , 8/23/99 PILE TYPE: Concrete FIGURE 

RECOVERY SOLUTION, INC. By, C.O. filled steel pipe pile. P'o~c( No. 20 

Revised : Diameter: 30" 2182·99 
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Geotechnical Engineers 

. 80" 362040, Son Juon Puerto Rico 
Telephones (787) 782-3554 ! 783-3585 

Fox (787) 79.3-0410 I 78.3-6320 

~~-'-,'~~--J IES1-IM!~TE:O PILE LENGTH 1-__ -1 
RECOVERY SOLUTION, INC. PILE TYPE: Steel FIGURE 

pipe. HP 14 x 73 21 
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HOLE NO. RCS-1 

DRILLING LOG 'nl.''-'R'V SOLUTIONS, INC. 

I UJz BLOWS W * Qu 0 LL + PL 
...J:o 

~ 0.", OR SPT W Qu DESCRIPTION AND Qo 

I ::<", CORE N CLASSIFICATION w ;;;0 DATA 

" ~ 3 ~ 
Silty CLAY, no reaction with Hel, dry, ~ 4 9 25 i • I 5 medium, low plasticity, dark brown 

~ 
i8 

·ii 5 ~ ''I' § 2 6 12 20 As above, hard ~ 

S 6 , 

\ w 

I 6 
Fat CLAY, no reaction with HCI, dry, ! + w 3 6 12 21 • I 6 hard, high plasticity, dark brown 

I ~ 
~ 5 
~ 4 5 11 22 As above t , f I 6 , 

~ :/ 
I 

, 
8 (3.25) 

, 
\l\ 5 7 16 27 As above, moist, very stiff " A 
~ 9 3.60 I , 

/ 
, 

I 
I 6 

/ 
6 7 12 32 (1.50) 

As above, moist, stiff, black mottled 9 ¥ • 1.44 , 
5 , 

I 
, 

! 3 (1.50) Fat CLAY, lensed with very dark grayish I 

~ 

I 
7 4 8 44 brown silty clay, no reaction with Hel, " " 4 1.53 

moist, stiff, high plasticity, dark brown 10 

6 Fat CLAY, no reaction with Her, moist, I (1.75) l' 8 5 10 35 1.89 stiff, high plasticity, brownish yellow r • 
I 

5 mottied, gray 

I 
I 5 Sandy fat CLA Y, subangular fine sand, , 

I I 9 4 8 34 no reaction with Hel, moist, soft, high <> ; , 4 plasticity, brownish yellow 
I I 

2 (1.00) Fat CLAY, no reaction with Hel, moist, J f 10 3 5 36 medium, high plasticity, olive brown • 1.26 , 
2 mottled, gray 

I 15 

I 
I 

) - ~-- - - I -..-J 
Continued Next Page 

File # 2182-99 GEOCONSULT 
San Juan, Puerto Rico 

HOLE NO. RCS-1 
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DRILLING LOG (Cont. Sheet) 

ELEV. 
[ml 

SOLUTIONS, INC. 

UJz 
-'::J Q.o:: 

[feet] ::'0:: 
()jo 

11 

12 

13 

14 

File # 2182-99 

BLOWS 
OR 

CORE 
DATA 

1 
'i 
2 

WH 
2 
2 

1 
2 
2 

2 
3 
2 

SPT W N 

4 44 

4 31 

4 43 

5 25 

Qu 

(1.25) 
1.44 

(1.00) 
1.35 

HOLE NO. RCS-1 

, P.R. 
oN. W 

DESCRIPTION AND 
CLASSIFICATION w 

I 
Fat CLAY, no reaction with Hel, moist, r medium, high plasticity, dark gray 

As above, gray <!> 
LL=47, PL=24, PI=23 

As above l 

Well graded SAND with silt, loose, 
subanguJar lithic sand, weak reaction t 
with Hel, wet, weak cementation, dark 
gray 

I 
I 

t 

\ 

\ 

\ 

+ 
I 

I 

I 

I 

I 

+ 
I 

I 

I 

_'_1-
Continued Next Page 

, , 
• 

, , 
G---+-+ 

, 
• 

, 
• 

HOLE NO. RCS-1 
San Juan, 

20 

25 

35 
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PROJECT I LOCATION 
RECOVERY SOLUTIONS, INC. Arecibo, P.R. 

ELEV. DEPTH 
[m] [feet] 

-6.5 57.5 

-9.9 68.5 

-

-

-

_ .... 

-=:-:-

_ .... 

-,:- :-
- ... . 
_ ... . 

_ ... . 

-:::.: -: 
: .... 
-:-:-

_ .... 
~.:-. 

19 

20 

21 

22 

BLOWS 
OR 

CORE 
DATA 

} 
3 

WH 
WH 
WH 

6 
9 
6 

3 
6 
9 

SPT 
N 

5 

WH 

15 

15 

W Qu 

47 (0.25) 
0.54 

47 (0.75) 

18 

22 

DESCRIPTION AND 
CLASSIFICATION 

Elastic SILT, weak reaction with Hel, 
moist, soft, high plasticity, gray 

As above, medium, about 4% 
subangular fine gravel 
LL=48, PL=35, PI=13 

Well graded SAND with silt, medium, 
subangular lithic sand, strong reaction 
with Hel, wet, weak cementation, dark 
gray 

As above, moist 

.- ~ - - ---- -- ~ ~ ~ ~ ~ 
Continued Next Page 

HOLE NO. RCS-1 
ISHEET 4 
I OF 6 

ON. W lIE au 0 LL + PL 
0,01 , 345 

W 100 80 60 40 2.'0 a 
NO 20 40 60 80 100 

I I 

I I 

if 
; I 
, I 
I 
, I 
I 
, I 
I 
, I 

+ 
I I 

, , 
, 

• 

I--

I--

1--60 

I--

I--

I--

-

-65 

-

-

I, I 

I, I 

I, I 

II 
, -

+ 
I 

I 

I 

I 
, 

I 
, 

t 
II 

il 
; I 

, , 

• , , 
-70 

, -, , 

-

, -

, , , 
• 

~ -

-

-75 

-

-

z~ __________________ -, __________________________ -,,-____________________ --; 

~ File # 2182-99 GEOCONSULT HOLE NO. RCS-1 "L-______________________ L-______ ~s~a~n~Ju~a~n~,p~u~e~rt~o~R~iC~O ________ ~ ________________________ --J 



HOLE NO RCS-1 . 
DRILLING LOG (Com. Sheet) I -11:ii6f;:e~FHOLE ISHE~; ~ 

,'~~" SOLU~ 
ILOC~1'UN 

P.R. KI:t.;UVI:KY "CJ"~ INC. 
0 Wz BLOWS iON • W " Qu ou::-+ PL 

ELEV. UI=r',t- z -':0 OR SPT DESCRIPTION AND Q, 10 1 , 3 • 5 
W "-0:: W Qu 

[m] [feet] l'J =>0:: CORE N CLASSIFICATION wl100 ao 60 40 20 0 
W C7Jo -12.6 77.5 -' DATA N [0 ~o ~~ 60 " .100 

-{ : 1 

, , -

-12.9 78.5 
, 

I I 
, 
, 
, 

- 3 
1(0.75) 

Elastic SILT, medium, about YO/O shell 

'I " 
, -

23 ,3" 6 66 fragments, strong reaction with Hel, • 
3 

, 
moist, high plasticity, dark gray , 

-
, 

r80 , 
I , , 
, , 

-
, 

r I , 
, 

, , , 
- I , r , 

, , 

1835 -
1 

, 

-14.5 

, c-
, , 

- I 
, 

- 4 SILT with sand, subangular fine sand, , 
r 

about 6% shell fragments, strong 
, 

24 5 10 37 <> • 
5 reaction with Hel, moist, soft, non 

1 

, 
plastic, dark gray , 

H5 - , 
, 

1 

, 

, 

-
, 

c-, 
I 

, , , 

o -:: 
, c-

I 
, , 

- , , 
- I 

, ~ 

1-16.0 188.5 
, 

, , , 

-:::: 2 Poorly graded SAND with silt, medium, 
~ 

, 
-

25 4 14 35 subangular fine sand, strong reaction " :'.; 10 with Hel, moist, weak cementation, dark , , 
gray I 

, 
["90 - , , 

"'.: 
, 

I 
, 

:::,j 
, 

, , , , 

-t~:f 
I 

, , 
, , 

c-, 
I 

, 

- !:~.;: 
, 

, , , l-
I 

, , , , 
15 -

::\ As above, dense, subangular medium ~ 
, 

; 26 16 33 15 • 

-:~t 
17 medium sand , , 

I 
, -95 
, 
, , 

-I:": I 
, 

-, , , 
C I 

, 

~. 
, -

-~,:.,:; 
, , 

~ 
- - - - -- -- -- -- - - - -

, 
-- - - - -

Continued Next Page 
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Cl 
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W 
C!l 
W 
..J 

HOLE NO. RCS-1 

Wz SLOWS oNeW*QuOLL+ PL 
..J::> OR SPT DESCRIPTION AND Qo Ol_?_~! "-0:: W Qu :20:: CORE N CLASSIFICATION w Olio DATA 

N 

9 
As above, subangular medium medium 27 1t 24 22 

12 sand 

NOTE: 1) () penetrometer value 
2) Qu in tons per square foot 
3) N - values obtained from Standard Penetration Test, ASTM 0 1586 
4) The stratification lines represent approximate boundaries between soil 

types and the transition may be gradual. 
5) These logs were prepared for a specific project and specific purpose. 

They should not be separated from the geotechnical engineering 
report. 

6) Groundwater levels reported in this log were measured during drilling and 
may differ from the true location of groundwater table. 

STATION 
COORDINATES (m): x' 406197.2798 Y' 229055.8595 z ' 11.00 

100. '.0 6.0 4.0 .0 

2,0 40 60 . '.'- .• 1Ot 

I , 
, , 

I 
, , , , 

0 e 

GEOCONSULT 
San Juan, Puerto Rico 
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f-
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DRILLING LOG 

2 

3 

4 

5 

6 

7 

8 

9 

10 

:) 

File # 2182-99 

BLOWS 
OR 

CORE 
DATA 

2 
3 
6 

7 
10 
7 

6 
7 
7 

4 
5 
5 

5 
6 
7 

5 
6 
4 

2 
2 
3 

3 
4 
3· 

3 
2 
3 

WH 
WH 

2 

SPT 
N 

9 

17 

14 

10 

13 

10 

5 

7 

5 

HOLE NO. RCS-2 

Truck Mounted 

ON. W * Qu 0 LL + PL 

W Qu DESCRIPTION AND Q'I"---I---4--+-----+--"I 
CLASSIFICATION w P'1---'i''--+--''''-_'i'->--4,-+--,,\ 

38 

18 

25 

Lean CLA Y, about 6% roots, no reaction 
with HCI,moist, stiff, medium plasticity, 
yellowish brown 

As above, dry, hard 

As above, dry, hard 

44 (4.50) 
6.04 

Fat CLAY, no reaction with HCL, dry, 
hard, high plasticity, dark yellowish 
brown 

27 

34 

As above, moist, very stiff, yellowish 
brown 
LL=43, PL=21, PI=22 

Fat CLAY, no reaction with Hel, ,moist, 
very stiff, high plasticity. dark brown 
moUied I yellowish brown 

32 (1 75) As above, stiff 
. LL=38, PL=28, PI=10 

41 

41 

(1.75) 
1.62 As above, stiff 

(1.00) As above, stiff 
1.25 " I 

f 

! 
+ 
I 

• , 

• 

, 

/: 

, , 

WH 39 
Elastic SILT, no reaction with Hel, 
moist, soft, high plasticity, brownish 
yellow 

Continued Next Page 
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HOLE NO. RCS-2 

DRILLING LOG (Cu .... Sheet) II ·12.i;oT~e~FHOLE I~HC~~ ~ 
PROJE~l 

"t:'--':JIi'ERY SOLUTIONS, INC. I LOC~~~~; h" P. R. 

0 UJz BLOWS oNeW"QuoLL+PL 

ELEV. z -':::> OR SPT DESCRIPTION AND Q, a 1 2 3 • u[f:e;t UJ Q.o:: W Qu [m] C!) :20:: CORE N CLASSIFICATION w 100. '.0 6.0 • .0 'a UJ Clio 7.2. 17JL -' DATA N a 2,0 4.0 6.0 00 .10[ , 
- I 

, c-, 

I 
- WH 

+ 
, l-

II WH WH 35 (0.50) As above, soft, dark gray • 
2 

, 

~ , 
- I 

, r- 2O , , , 
I 

, 

-- , 
I 

, 
, 

I -- , 

I 
, 

- , -

I 
, 

, , 
- WH 

, 
~ 

(0.75) As above, medium, dark gray + 
, 

12 WH WH 39 ~ 

WH LL=46, PL=30, PI=16 , 
[25 - I 

, , , , 

I 
, 

- , c-, , 
I , 

- I , c-, 

I 
, , 

..: 
, , l-

I 
, 

I 
, , , 

- 2 
I 

, I-
13 WH WH 69 As above, soft, dark gray e , 

~ WH , 
I 

, 1- 30 -:: I 
, 

I 
, 

- I , -, , 

I , 
-- , , 

I 
, , , 

133.5 -
, , 

2.3 I 
, 

~ 
, 

WH Fat CLAY, about 1% wood fragments, , r-

~ 'I" 
WH WH 52 (0.50) no reaction with Hel, moist, soft, high + • , 
WH plasticity, dark gray , 

I 
, 

~35 
1 I 

, 
, 

~ 
, 

, 

I 
, 
, I-

~ 
, , 

I 
, 

1 
, 

I-, 
, _L , 

- - --'v/L"LI _ - -- -~ -- -_. -- -. - - - - ~ - - -
Continued Next Page 
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DRILLING LOG Cont. Sheet) 

SOLUTIONS, 

Wz BLOWS 
1t ii! OR SPT 
:0 '" CORE N 
i7i 0 DATA 

W 

1 
17 2 5 37 

3 

2 
18 4 8 39 

4 

) - -

Qu 

(125) 

P.R. 

DESCRIPTION AND 
CLASSIFICATION 

Silty with sand, subangular fine sand, 
about 10% shell fragments, strong 
reaction with Hel, moist, stiff, non 
plastic, very dark gray 

Fat CLAY, no reaction with Hel, 
medium, high plasticity, dark gray 

- - - -
Continued Next Page 

HOLE NO. RCS-2 

a"~ __ ~~~~~~~~ 
W,"",,!-,1'-.-'1'-f--'I'-t--'\'--;'--"I 
N 

I 

I 
l + • , 

I 
I 
I 
I 
I 

,,* • , , 

I I , I 

II 
II 
'L 

File # 2182-99 GEOCONSULT HOLE NO. RCS-2 
San , Puerto Rico 
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r) 

DRILLING LOG (Cont. Sheet) 

SOLUTIONS, INC. 

UJz 
ELEV. ""':::> a.'" 

[m] [feet] ::;;", ;;;0 

19 

20 

21 

22 

BLOWS 
OR 

CORE 
DATA 

WH 
' :2' 

2 

WH 
WH 

2 

2 
WH 

1 

2 
2 
1 

SPT W N 

4 47 

WH 40 

WH 50 

3 41 

Qu 

(0.25) 

P.R. 

DESCRIPTION AND 
CLASSIFICATION 

As above, soft, olive gray 

As above, olive gray 

Elastic SILT, about 9% shell fragments, 
strong reaction with Hel, moist, soft, 
high plasticity, dark gray 

Elastic SILT with sand, subangular fine 
sand, weak reaction with Hel, moist, 
medium, high plasticity, dark gray 

Continued Next Page 

HOLE 

N 

'/ 
// 
, 

t 
'\ 
/ i 

\ 

\ 

\ 
I 

f 

I 
I 
I 
I 
I 
+ 
I 

I 

I 

I 

I 
I 
I 
I 

, -.l 

NO. RCS-2 

, 

• 

, • 

• 

~, ~ 
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HOLE NO. RCS-2 

DRILLING LOG (Cont. Sheet) 12.50 't:e~F HOLE ISHt:~b ~ 

Kt:-.;uVERY SOLUTIONS, INC. I ~." , P.R. 

Cl wz BLOWS 
I" N • W " Qu 0 LL + PL 

ELEV. z -'::J OR SPT DESCRIPTION AND Q" 10 , 2 3 , 

IU[I;';; w 0.0: W Qu 
[m] t'l :20: CORE N CLASSIFICATION w 1100 80 60 '0 " w Cllo 1-11.1 177.5 -' DATA N 20 40 60 aD "0; , , 

- , I l-

I , 
, 

- WH Elastic SILT, about 1 % shell and coral 
t 

, f---
23 WH WH 53 (1.00) fragments, strong reaction with Hel, • 

1 moist. stiff, high plasticity, dark gray 
, , 

- \ 
, 

1=-80 , , , 
\ 

, 
I-- I 

, , 

\ 
, , , , -- , 

\ / , --

t 
WH I , -- (1.25) I" ~ 24 2 3 71 1.62 As above, about 3% shell fragments 

1 I , 
- 1\ 

-85 
, 

I , 

1 

, 
- , , -, 

I , 
I I , 

--
I , 

1 

, 
. , , 

L88.5-
-

I 
, 

-14.5 1 
, 

, , 
Sandy silty CLA Y, subangular fine sand, 

, 
WH 1 1 

, 
~ 

25 5 6 39 about 10% shell fragments, strong " 1 reaction with Hel, wet, very soft, very , 
dark brown I 

1 

, 
f--90 , , , 

I 
1 

, , 
f---, 

tlm 
, , 
I I 

, 
-- , , 

I 1 

, , , 
, -

1-16.0 93.5 I 1 

, , 

- 5 Elastic SilT, no reaction with Hel, I 
, -

~. 
26 4 8 19 moist. stiff, high plasticity, very dark t .. . 

4 gray . 
- I . 

-95 - I I . . 
1 

. . 
- I . -. . 
- I .f -. 

:) , . . I 
- ~ - - - -- -'-- -- -'-- - - - - - - - - - -

Continued Next Page 
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. '), 

HOLE NO. RCS-2 

DRILLING LOG (Com. Sheet) I -12:5b'f:e~FHOLE 
tt:RY SOLUTIONS, INC. I LOCATION P.R. 

Cl 

ELEV. IU':''' ': iIi 
[m] [feetl ~ 

1-17.2 197.5 ..J 

-
1-17.5 198.5 

-

1-19.Q 1103.5 ~ 

-

-22.1 113.5' 

-

27 

29 

30 

SLOWS 
OR 

CORE 
DATA 

3 
7 
11 

5 
6 
9 

SPT 
N 

6 

22 

18 

15 

W Qu 

131 !(1.25) 

24 

53 (1.50) 

77 (2.50) 

oNeW*QuOLL+PL 

DESCRIPTION AND 
CLASSIFICATION 

Q" 10 1 2 , • 

w hoo. 80 60 40 20 0 

N 10 20 '.0 6,0 8.0100 

Fat CLAY, no reaction with Hel, moist, 
stiff, high plasticity, dark grayish brown 

Silty SAND, medium, subangular fine 
lithic sand, no reaction with Hel, moist, 
weak cementation, dark gray 

Silty CLAY, about 7% shell fragments, 
strong reaction with Hel, moist, stiff, low 
plastiCity, very dark gray 

Elastic SILT, about 2% shell fragments, 
weak reaction with Hel, moist, very 
stiff, high plasticity, dark grayish brown 

I :'1 

, , 

H , 

, 

" , 
,'1 

, , 
, I 

e , 

- - -- --- -- -- - - .- - -
Continued Next Page 
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--------

HOLE NO. RCS-2 

DRILLING LOG (C t Sh t) iELEVATIONTOPOFHOLE on . ee 12.50 feet 
ISHEET 7 

OF 8 
PROJECT iLOCATION 

RECOVERY SOLUTIONS, INC. Arecibo, P.R. 

'" UJz BLOWS 
ON. W* Qu oLL+ PL 

ELEV. DEPTH z LU ...J::::> OR SPT DESCRIPTION AND Q, 0 1 ? 3 4 5 
UJ a. A.'" W Qu 

[m] [feet] {9 ~ :.'" CORE N CLASSIFICATION w 100 80 60 '0 ~o 0 
UJ ;)io DATA -23.3 117.5 ...J N 0 ~o 40 60 80 100 

-
I 

I f-, 

I , i 
- 5 , f-

31 '7' 15 139 (2.50) As above < r :i< 
/ 

8 
- , I f-

I / 
120 

, i 
- I , f-

0 

...: 
, 

! , 
I 

, -, , 
, / ' 
I ' ' , 

- 0 -

/ 
, , , , 

I 
, 

- WH 
, 

-
As above, dark gray f 

, 
32 2 7 30 (1.00) '" .... 

LL=31 , PL=23, PI=8 
, 

5 I , 

-:: I 
, 

-, 
, 

125 

~ I , 

I 
, 

-
, f-, 

I , 

I 
, 

, , 
- , f-

I , 

I 
, 

, , 
-

, 
f-

I , 
: \ 

, , 
, 

- WH As above, strong reaction with Hel, dark l I f-
33 2 6 34 • 

gray. 
, , 

4 , 
- \ I 

, 
f-, 

, , 130 
, 

\ I 
, 

-
, -, , 
, 

...: \ I 
, , , -
, 

\ I 
, 
, --

I I , 
I I , 

, 

m 

~ 
" ~ 
e-o 

" Z 
0 

" 

- 7 Elastic SILT, weak reaction with Hel, + 
, -

34 9 19 29 (1.50) + • 
: 10 moist, stiff, high plasticity, dark gray , 

, , 

I 
, --

\ , , 

~ \ I -

135 

0 
w 

" <C 

, , 
',1 

, , 
f--' , 

J " m 
m 
~ 
~ 

N 

_'L 
, 

,~ -- - -- .- - -- ~- -- - - - - - - - -~ -j 

Continued Next Page 
~ z 
0 

" 0 
w 

" 
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m 
;!! 
:il 
>-
0 

" z 
0 
<.) 
0 w 

" « 
) " m 

m 
N 
ro 
;; 
N 
Z 
0 
<.) 
0 w 

" 

DRILLING LOG (Cont. Sheet) I ELE~~I~~ TfO:e~F HOLE 

PROJECT I LOCATION 
RECOVERY SOLUTIONS, INC. 1 Arecibo, P.R. 

ELEV. DEPTH 
[m] [feet] 

-29.4 137.5 

-
-29.7 138.5 -

BLOWS 
OR 

CORE 
DATA 

SPT 
N W Qu DESCRIPTION AND 

CLASSIFICATION 

~mH_3_5--+_'i_~--I 28 13 
Silty SAND, medium, subangurar 
medium lithic sand, no reaction with 
Hel, moist, weak cementation, gray 

-31.2 

-32.8 

- ~::.~~} .~~~ 
- \)(. ;~; 

1435- t} ij~ 
-

-

-

-

-
148.5 

36 
6 
13 
22 

35 52 (1.25) 
Elastic SILT, about 15% shell 
fragments, strong reaction with Hel, 
moist, stiff, high plasticity, very dark 
gray 

...::<:\ .'. 10 Poorly graded SAND with silt. very 

22 reaction with Hel, moist, weak 

HOLE NO. RCS-2 

ISHEET 8 
OF 8 

ON. W * Qu 0 LL + PL 
0,0 L ? -.l.. 45 

W 100 aD 50 40 2.0 0 

N 0 2,0 40 60 80 100 

II 
'I 
II 

t 
I' I 
I 
I 
I 

I 

I I 
I ' 

I , 
, , 

, , 

j, " • 

, , , 

, 

, , 

, , 
• 

, , 

, 
• 

H40 

H45 

I-

150.0 

...... : ..... -: .. '.: .. ::::. ".:.' 37 18 40 30 dense, subangular medium sand, weak 

.33.2 cementation, gray 
~~~~~~~--~--~---L--~~~----~~------------L---------------r150 

NOTE: 1) () penetrometer value 
2) Qu in tons per square foot 
3) N. -. values obtained from Standard Penetration Test, ASTM 0 1586 
4) The stratification lines represent approximate boundaries between soil 

types and the transition may be gradual. 
5) These logs were prepared for a specifiC project and specifiC purpose. 

They should not be separated from the geotechnical engineering 
report. 

6) Groundwater levels reported in this log were measured during drilling and 
may differ from the true location of groundwater table. 

7) Boreholes drilled with automatic SPT. 

STATION 
COORDINATES (m): x=406050.7831 y=228751.6886 z= 12.50 

GEOCONSULT 
San Juan, Puerto Rico 

File # 2182-99 HOLE NO. RCS-2 



HOLE NO. RCS-3 

DRILLING LOG SOLUTIO 

I l1Jz BLOWS 
...J:::> 

m 0.0:: OR SPT W Qu DESCRIPTION AND CO 
~ :20:: CORE N CLASSIFICATION w 

I ()jO DATA 
0 

I 3 Lean CLAY, dry, hard, medium 
B 6 12 28 plasticity, no reaction with Hel, dark T • 
I 6 yellowish brown 

~ 4 

I 2 5 12 27 As above, moist, very stiff <> .!' 
7 , 

" ! ~ 

e , 
~ 4 / 

" I 3 4 7 30 (3.25) As above, moist, very stiff <) 

I 
3 

/ 
" 1 

{ 5 
4 2 4 31 As above, moist, very stiff, yellowish t , 

•• 
2 brown 

~ 

~ 
~ 2 Fat CLAY, moist, very stiff, high 
ill 5 3 7 36 (2.25) plasticity, lensed with yellowish brown 0 liE • I 4 lean clay, no reaction with Hel, dark I 

, , 

i 
yellowish brown 

\ 
2 (2.00) 

1< 6 4 7 35 As above, brownish yellow <) • 
3 2.52 , 

I / 

I WH SILT, moist, soft, non plastic, oxidation 
/ 7 1 3 32 stains, no reaction with HCI, brownish • 

~ 2 yellow 
, 10 

/ 
2 

(1.50) Fat CLAY, moist, stiff, high plasticity, 
'f 8 3 6 38 dark brown and gray mottled, no r • 

3 1.62 
reaction with Hel, yellowish brown 

/ 
2 

As above, dark brown mottled, dark ~ 
, 

9 3 5 39 '" • 
2 gray 

\ 
\ 

1 (0.75) Fat CLAY, moist, medium, high , 
10 1 3 3 

1.44 plasticity, black mottled, no reaction with 'I' 
2 HCI, brownish yellow 

15 

Continued Next Page 

GEOCONSULT 
San Juan, Puerto Rico 
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HOLE NO. RCS-3 

DRILLING LOG (Cont. Sheet) I 11:2~ Tf~e~F HOLE I o~ ~ 
R2~')vERY SOLUTIONS, INC. I AI,,~ibu, P.R. 

0 wz BLOWS 
I" N • W " Qu 0 LL + PL 

z ...J;:, 10 I , , 4 5 ELEV. IU'" I r w a.'" OR SPT W Qu DESCRIPTION AND CO 
[m] [feet] " ::;;", CORE N CLASSIFICATION w 110o a;; '0 40 20 

117.5 
w Ciio DATA 15.9 ...J N 10 20 40 '.0 80 .100 

II I , 
- I 

, -, 
I I , , 

- 1 , , -
11 '2' 4 39 1(1.25) Fat CLAY, moist, stiff, high plasticity, no r f • 

2 reaction with He!, dark gray , , 
-

, 
I 

, 
=-20 , 

I , , 
, 

I 
, 

I 
, -, 
, 

, 

I 
, 

- I 
, 

f--, , 
, I , 

_y! I 
, , f--

I 
, 

, , 

I 
, 

- WH 
, 

I-
<!) + 

, 

12 2 4 35 (1.00) As above • 
2 

, 

I 
I , 

I 
, 

F-25 , , 

I 
, , 

I 
, 

-' 
, , -, 

I 
, , , 

-, 

28.5~ I 
, , 

, , 
I 

, -

'2.6 I 
, , 
, , 

- WH SILT with sand, moist, very soft, non -
I 

, 
13 WH WH 31 plastic, subangular fine lithic sand, no • 

2 reaction with Hel, dark gray 
, , 

- I 
, ,-30 , 

, , , 
I -

, 
I-, 

, , 

I I 
, 

- , , f--

I I , 
, 

, , -
133.5 -11.0 I I 

, 
, 

, 

Ti:; 2 Poorly graded SAND with silt, moist, , , 
-

weak cementation, loose, subangular I 
, 

~ 
14 2 5 30 t • 

3 medium lithic sand, no reaction with , 

J: HCI, dark gray 
, 

I 
, , -35 

I 
I , 

, 

~'. 
I - I 

, 
f--, , 

f .. : I 
, , 

1 -'. I , ,-, 
f-- - ~ -- L - -- ~ ~ ~ ~ - ~'~I 

, 
~ -

~ 

~ ~ 

; Continued Next Page 
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o 

DRILLING LOG (Cont. Sheet) 
ELEVATION TOP OF HOLE 

11.25 feet 
PROJECT 

RECOVERY SOLUTIONS, INC. 

37.5 

o Wz 
ELEV. DEPTH ill ~ a: ~ 

[m] [feet] fil ~ ~ a:: 
...J (1)0 

-0.2 

-0.5 
- ')fll 

38.5 .... il!}. 
-

15 

-

-

-

-

-
16 

-

-

-

BLOWS 
OR 

CORE 
DATA 

WH 
WH 

1 

WH 
1 
2 

SPT 
N 

WH 

3 

W Qu 

40 (1.00) 

lLOCATION 
l Arecibo, P.R. 

DESCRIPTION AND 
CLASSIFICATION 

Elastic SILT, moist, medium, high 
plasticity, no reaction with Hel, dark 
gray 

32 (0.75) As above 

HOLE NO. RCS-3 , 

ISHEET 3 
OF 8 

" N • W ,. Qu 0 LL + PL 
0,01 2 ) .5 

I 

I 
1 

f 

I 
I 

1 I 
, I 
I 
, I 
I 
" t 
I I 

! I 

! I 

I, I 

6040200 

40 60 80 100 

, , 
• 

-40 

-

-

-

-

~45 

L 

L 

-3.5 
-

48.5 '--______ ----1 1

, I 

5 
" z 
o 
u 
o 
w 

" 
§ 

-5.1 

~- -
;; 

-

-

-

-

-

53.5 

-

-

-

-= 
-

17 
1 
3 
3 

6 37 

SILT with sand, moist, non plastic, 
subangular fine lithic sand, about 3% 
shell fragments, no reaction with He!, 
dark gray 

WH Elastic SILT, moist, medium, high 
18 WH WH 42 (1.00) plasticity, weak reaction with HCI, dark 

2 gray 

_ _ __ _._L __ __ _ _ - - -

Continued Next Page 

l I 

1 I 

I I 

I I 

I I 

I 

+ 
I 
I 
I 

-'-

-50 

-

-

-

-

-55 

-

-
- -
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/,', 
@ 0,

',',',',' 

HOLE NO. RCS-3 

It::KY SOLUTIONS, INC, I' .. ~' P,R, 

ELEV, uc ... " 
(m] (feet] 

1-6,3 57,5 

-

-

-

-

-

.:. 
-8,1 63,5 

-

1-9,6 168.5-

-

-

-

-

-

-

-11.2 173.5 

o 
Z 
LU 
(9 

~ 

19 

20 

21 

BLOWS 
OR 

CORE 
DATA 

WH 
WH 
WH 

WH 
WH 

6 

3 
3 
5 

SPT 
N W Qu DESCRIPTION AND 

CLASSIFICATION 

ION'W"QuOLL+PL 
Co 10 , , ~ ~ 

W '100, 90 60 '0 '0 
N 10 '0 '.0 60 90 '", , 

, 
WH 46 (0.75) As above, gray 

I 
I 

t • 

WH 47 (0,13) 

8 30 1(0,75) 

11 27 

I 
I 
I 
I 

f----------1! 

Fat CLAY, moist, very soft, high 
plastiCity, no reaction with Hel, gray ~ 

'\ 
, \ 

I, \ 

I, \ 

f----------1 I, \ 
SILT with sand, moist, medium, non 
plastic, subangularfine lithic sand, 
about 6% shell fragments, strong 
reaction with He!, very dark gray 

Silty SAND, moist, weak cementation, 
medium, subangular fine lithic sand, 
about 7% shell fragments, strong 
reaction with Hel, dark gray 

b~ 

! \ 

I \ 

t 

\ 

\ 
\ 
\ 

, , , 

• 

\ 
\ 
\ 
\ 

, , 
• 

, 

~60 

-

-

-

-

-65 

-70 

-

-

f-75 

-

-

- '- ~- ~'- ~- --- _\ ~, --
Continued Next Page 
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~ 
2; 
" z 
o 
" o 
w 

" 

DRILLING LOG (Cant. Sheet) IELE~~TI~~TZ'e~FHOLE 
PROJECT I LOCATION 

RECOVERY SOLUTIONS, INC. I Arecibo, P.R. 

Cl 

ELEV. DEPTH ~ ~ 
[ml [feetl aJ ~ 

-12.4 77.5 ..J 

.' .~. 

BLOWS 
OR 

CORE 
DATA 

-:::m i~:;H-_-+----i 
<};<:: 23 '1

8
t -:::.: r t1-+_-+_1_4--1 

- .:~:.~ ;::: :;.: 

-t:~:Lt: 
- ~::; ~:;. ;~:: 

-14.2 83.5 - .:-,:::' ::. 

SPT 
N 

25 

W Qu DESCRIPTION AND 
CLASSIFICATION 

15 (3.75) As above, moderate cementation, 
subangular medium lithic sand, gray 

HOLE NO. RCS-3 
ISHEET 5 
I OF 8 

oNeW*QuoLL+PL 
0,0, , .45 

W 100 80 60 40 20 0 

N 0 2.0 40 60 80 100 

\ 

f 

/ 

I / 

/ 
/ 

/ 

/ 

, 
\ ' , 

, 

-
24 

2 
2 
2 

4 41 (1.25) 
Elastic SILT, stiff, high plasticity, about " 
6% shell fragments, strong reaction with I 
HCI, very dark gray 

e 

-15.7 88.5 

-

-= 

= -

-

-.:: 
-

-

-

-

-

-

25 

26 

6 
7 
10 

5 
6 
6 

17 39 

12 31 

Sandy SILT, moist. soft, non plastic, 
subangular fine lithic sand, strong 
reaction with Hel, very dark gray 

As above, no reaction with Hel, dark 
gray 

I , I 
I, I 
I, I 

LI 
! I 
! I 
II 
II 
I I 

~I 

I I 
, 

I I 
I I 

, 
, 

, , 
, 

, , 

e 

, , 

, , 
e , 

1-80 

-

-

-

-85 

-

-

-

-

1-90 

I-

-

-

-95 

-

-

_.- _ -'- -'-- -- - ~ - ---
Continued Next Page 
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.. J 

N 

::; 
" z 
g 
w 

" 

DRILLING LOG (C t Sh t) I ELEVATION TOP OF HOLE on. ee 11.25 feet 
PROJECT I LOCATION 

RECOVERY SOLUTIONS, INC. Arecibo, P.R. 

0 Wz BLOWS 
ELEV. DEPTH z w -":::> OR SPT DESCRIPTION AND W "- a.o:: W Qu [m] [feet] C) r: 20:: CORE N CLASSIFICATION W Clio -18.5 97.5 -" DATA 

-
-18.8 98.5 

-:: 2 Elastic SILT, moist, medium, high 
27 '2~ 4 86 (0.75) plasticity, no reaction with Hel, dark 

: 2 grayish brown 
-

-

-

-
-20.3 103.5 

-:.) : :.; Poorly graded SAND with silt, moist, 9 

:~:.} 
· '. 28 10 22 21 (+4.5) moderate cementation, medium, 
: :': subanguJar fine lithic sand, no reaction 12 

-/; ~ .~:: 
with HCI, gray 

; .... : 

-<~' . ..... 
.:'. 

:':': 

-"§ ':::::1 

:~:.} . 
..... 
.:" 

- :'~.' · :: ' .. 
-21.8 108.5 ';.::.' · : " 

- 6 SILT with sand, moist, stiff, non plastiC, 

29 5 11 38 (1.75) subangular fine lithic sand, about 9% 
shell fragments, strong reaction with 6 
HCI, very dark gray 

-

-

-

-

-23.3 113.5 

- 6 Elastic SILT, moist, very stiff, high 
30 5 10 54 (4.00) plasticity, no reaction with Hel, dark 

5 gray 
-

-

-

HOLE NO RCS-3 
ISHEET 6 

OF 8 

ON. W " Qu 0 LL + PL 
CO a 1 2 , 4 5 

w 100 80 60 40 20 a 
N a 20 40 60 80 100 

I I , 
, i , I-, 
I 

, 
Ii , I-

~ 
, 

, 
, '\ l-
I , 
, '\ , 

100 

-I , 
, ' 

, '\ , 
I 

, 
,,\ -
, , 
,,\ I -, 

I "\ , 
-, 

<> .. )< , 
I , 

:/ ~ 105 

I 
, 

! , , -
I // , 
I / 

, -, , 
, 

/ 
, , -I , 

/ 
, 

, , , 
I , -

0 ~ .. , , 
I \ 

, 
'-, 110 , 

\ 
, 

I , , '-, 

~ I , 
, :\ I--

I , , 
\ , 

f-

I , 
\ , 

, , \ , -
+ " y 

, , 
/ -I , , 115 

, , , 
/ I , -, , 

I 
, / , -

, 
, 

- - - -L - -, -

z g 
w 

" 

-- _. - ~. 
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DRILLING LOG (Cont. Sheet) 
ELEVATION TOP OF HOLE 

11.25 feet 
PROJECT I LOCATION 

RECOVERY SOLUTIONS, INC. Arecibo, P.R. 

Cl Wz BLOWS 
ELEV. DEPTH z w -'::> OR SPT DESCRIPTION AND W a. 0.. ~ W Qu 

[m] [feet] C) 1= :;; ~ CORE N CLASSIFICATION W ()io DATA -24.6 117.5 -' 

-

- WH 
31 If' 6 34 As above, stiff 

5 
-

-

-

-

- 3 
32 6 15 36 (0.75) As above. medium, gray 

9 
-

-

-

. 
-

- WH 
33 1 3 41 (2.00) As above 

2 

-

-

-

-

- WH 
34 1 4 34 As above 

3 

-

-

-
- - - -.- ~ - - - -- -- -- - -~ -

~ 
g 
w 

" 
File # 2182-99 

Continued Next Page 

GEOCONSULT 
San Juan, Puerto Rico 

HOLE NO. RCS-3 
ISHEET 7 

OF 8 

ON. W " Qu 0 LL + PL 
Qo 0 1 2 3 4 5 

w 100 80 60 40 20 0 

N 0 zo 40 60 80 100 

I I 
" , e-

/ 
I I 

, , , e-, 
/ 

, 
'f • , , 

/ , H 
I I , , 20 

/ 
, , , 

I e-
, / I l-

I 
/ 

I-

./ 
I 

, , 
I-

~ 
, 
• , 

I , 
, \ , -1 , 
I 

, 

\ 
, 

, , 
-, 

25 

I 
, 

\ 
, 

, , , -
I 

, 

\ 
, , 
, 

I 
, -

\ 
, , , , 

J 
, -

\< • , 
I I 

, , ~. 

, , , 
130 

I I 
, , 

I-, 
, , 
I I 

, 
, , -, , 

I I 
, 
, 
, 

, 
, -

I I , , , 
, 

I 
, -

t • , , 

I 
, 

-\ 
, , 135 
, , 

I 
, 

\ 
, 

-, 
, 

I 
, 

\ 
, , -
, 

- -- _1_,- -

HOLE NO. RCS-3 
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z 
0 
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w 
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;; 
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w 
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HOLE NO. RCS·3 

DRILLING LOG (C t Sh t) TELEVATIONTOPOFHOLE on . ee 11.25 feet 
ISHEET 8 

OF 8 
PROJECT I LOCATION 

RECOVERY SOLUTIONS, INC. Arecibo, P.R. 

0 Wz BLOWS 
oNeW"QuOLL+PL 

ELEV. DEPTH z UJ -'::> OR SPT DESCRIPTION AND Q, 0 1 2 , 4 5 W Cl. 0.", W Qu [m] [feet] C) ~ ::l!", CORE N CLASSIFICATION w 100 80 60 40 20 0 
W ~O DATA -30.7 137.5 -' N 0 20 40 60 80 100 

\ I , 
, -

i , 

\ , , 

- 3 
, 

As above, soft, about 14% subangular I 
, 

35 '1'1 26 31 r e 
15 coarse lithic sand , 

I 
, 

- , 
I , , 
, 

i 
, , 

- I 
, 

, 

I , 

-= I 
, , 

, 
: , 

I 
, , 

I 
, 

- , 
, 

I 
, , 

I 
, 

- 9 
, 

36 13 26 38 (2.75) 
As above " H 

13 2.70 I 
, 
, 

, 

-= I 
, - , , , 

- , 
I 

, , , 
, , 

-
I , , , , 

- I 
, 

-34.0 148.5 
, , 

-= :::: 
, , 

6 Well graded SAND with silt, moist, weak J 
, 

37 8 20 35 cementation, medium, subangular lithic • 
12 sand, no reaction with Her, dark gray 

-34.5 150.0 

NOTE: 1) () penetrometer value 
2) Qu in tons per square foot 
3) N·-. values obtained from Standard Penetration Test, ASTM 0 1586 
4) The stratification lines represent approximate boundaries between soil 

types and the transition may be gradual. 
5) These logs were prepared for a specific project and specific purpose. 

They should not be separated from the geotechnical engineering 
report. 

6) Groundwater levels reported in this log were measured during drilling and 
may differ from the true location of groundwater table. 

STATION 
COORDINATES (m): x = 406327.7839 Y = 228898.0629 z= 11.25 

File # 2182·99 GEOCONSULT HOLE NO. RCS·3 
San Juan, Puerto Rico 
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HOLE NO. RCS-4 

DRILLING LOG I' "URI~~uvt:'"'Y SOLUTIONS, INC. ISHEg; ; 
1 LOCATION 

P.R. 
1 DRILLER, ATION 

AngeIFe;:rer-I;;;~;:' "~ Truck Mounted 

I 0 [it".'" 

I 
P." 

I 
~ 
i 
m 
m 
~ 
~ tl 
WJ 

~ 
M 
~ 
Jt 
~ 

I , 
~ 
I 
·m 
~ 
" iii 
~ 
~; 

I 

I 0 
m 
~ 

I 
I 

JOI;;~~. BJviChy 
1 DATE HOLE ", AK '1"999 n~~~~~~~~9 

13.5 feet I
CLc1'1' :2~ T:e~F HOLE 

TOT~~%E~~~fF HOLE IAlanR. ,.. .10" 

0 UJz BLOWS 10 N. W" Qu bTL+PL 
ELEV. z -'::> Q, 10 1 2 3 4 

IU[~e;r UJ Q.", OR SPT W Qu DESCRIPTION AND 
[m] (!) :2", CORE N 1100. 60 ., 49 ,0 0 UJ ;7;0 CLASSIFICATION w 

11.3 0.0 -' DATA 
N 10 20 40 60 ;0 .,QQ 

-u 

3 
Lean CLA Y, no reaction with Hel, stiff, 1 3 7 23 i • - 4 medium plasticity, dark brown , -

, , 
, 

- 4 ! , 
-

2 5 11 27 (3.00) As above, very stiff '" " • , 
6 1 

, 

/ 
, 

- ;;; 
, -, 

5 l 
, 

3 6 11 25 (2.50) As above, very stiff 'f • I 
5 

, , -
I I 

, 
, , , 

3 , -5 
4 3 7 31 (2.25) As above, very stiff t 'f , 

~/~ 4 , 

~ 
, 

/ 
, 

I 
, -, 

3 , 
5 4 8 33 1(1·75) As above <> 'f , 

- 4 I -

9.0 7.5 
, 

/ 
, , , 

I 
, 

- 3 

~ 
, -

6 2 6 40 (1.25) Fat CLAY, no reaction with Hel, moist, <? • stiff, high plasticity, brown 
, 

4 
I 

, 

\ 
, 

e-- , , , 
2 (1.50) J ~ 

, 
7 2 4 32 As above, lensed with dark yellowish • 1.71 brown silty clay 

, 
H 

-Ii 
2 , , 

I 
, 

I , , 
2 

'(1~g) 
, 

f-
As above, lensed with dark yellowish + 

, 
8 3 7 17 '" • brown silty clay, gray I , 

-= ~ 
4 , 

I 
, 

-, 
! , 

i'7/~ 3 , 

-~ 9 3 5 39 (1.50) As above, lensed with dark yellowish " + • 2 1.80 brown silty clay, light gray mottled I 
, -

~ I 
, , , , 

o 

.) 

q~\1 1 l 
, -

11" 
2 5 37 (1.25) 

As above f • : ~ 3 1.80 , 

i I 
, 

-l , -1 
, , 

I 1 
, 

I , 
-- , 

~ 
, 

, 

I I , 

--~ I , 

, 
, -, 

- --~ ~-- - -- ~- -~- -- - ---- - - - - - L. - , - -
Continued Next Page 
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HOLE NO. RCS-4 

DRILLING LOG (Cont. Sheet) I -11.2~T:e~F-HOLE ISHE~; ~ 

Kt:C"uVtRr SOLUTIONS, INC. 
ILOC~T;~~;. P.R. 

O· ii' '. 
{~, 

0 Wz BLOWS oN' W " Qu 0 LL + PL 

ELEV. z -'=> OR SPT 1 1 , 4 
lu[~;.;t W 0.0: W Qu DESCRIPTION AND Q, 

[mJ " :2:0: CORE N CLASSIFICATION w 100 80 60 40 20 
W C7io DATA 5.9 117.5 -' N ,0 4.0 ~o 00 .10< 

~ 
, 

I 
, f-

5.6 118.5 m 
I , 

- WH Elastic SILT, about 6% subangular fine 
, 

f-
11 'WH WH 33 1(1.25) sand, no reaction with Hel, moist, very 

'" • WH soft, high plasticity, dark gray 
I , , 

~20 -
1 

, , 
, 

, 

1 

, 
- , f-, 

, 

I 
, 

- , -, , 

1 

, , 
- , -, 

1 

, 
, 

- WH 
, -, 

12 WH WH 39 As above 
1 

• WH 
, , 

~25 - , 

1 

, , 
, 

-
, 

f-
1 

, , 
, , 

-
1 

, f-, 
, , 

128.5 -
1 

, 

f-, 
12.6 

, 

, 

:! 
1 

, 
WH Well graded SAND with silt, very loose, , 

r 
13 WH WH 41 subangular lithic sand, no reaction with + 

1 He!, moist, weak cementation, dark 
1 

, 
gray , , 

f-30 , , 
I} 

1 

, 

-I} II 
, , 

f-, , 
1 I 

, , 
- , f--, 

1 

, 
\ 

, , 
-

, 
f-

.1.0 33.5 ! I , , 
.:: WH Sandy elastic silt, subangu[ar fine lithic I , -

: 14 3 9 29 sand, no reaction with Hel, moist, very t I • 6 soft. high plasticity, dark gray 

1 

, , 
-35 - , , 

I , , 
I 

, 

- I 
, -, , 

:) 

I 
, , 

~ -= I I 
, 
, -, ;- - - - - --"- -- --"- --- - - - - - ---.:J - - -'- -

Continued Next Page 
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HOLE NO. RCS-4 

DRILLING LOG (C t Sh t) IELEVATIONTOPOFHOLE on . ee 11.25 feet 
ISHEET 3 

OF 8 
PROJECT I LOCATION 

RECOVERY SOLUTIONS, INC. Arecibo, P.R. 

0 UJz SLOWS 
oNeW"QuOLL+PL 

ELEV. DEPTH z w ...J::> OR SPT DESCRIPTION AND c, 0 , 2 , 4 5 
UJ a. A.'" W Qu 

[mJ [feet] (!J r:: :2", CORE N CLASSIFICATION w 100 ,0 60 40 io 0 
UJ Ciio DATA -0.2 37.5 ...J 0 20 40 60 ,0 100 N 

\ I , 
, -

'\1 -0.5 38.5 
, , , 

_ .... 
6 Well graded SAND with silt, medium, 

~ 
, 

subangular lithic sand, weak reaction 
, 

15 'S- 18 18 e 
9 with Hel, moist, weak cementation, dark I , 

_ .... gray 'I 
, 
, , I , 

'I 
, 

_ .... , , I , 

I 
, 

_ .... , 
I , 

, 

- .... , I , , 
-= : ::: I , , 

, I 
, , 

I 
, 

- :-:. 6 
, 

I 
, 

16 6 10 12 As above <!> • 
4 I 

, 
_ .... I 

, 
, , , 

:-'.' I 
, 

...:: .... I 
, 

, , , 

! I 
, , 

_ .... , 
, 

I, I 
, , , _ .... , 

I, I 
, , , , _ .... 

6 ~I 
, 

_ .... 
17 7 13 15 As above 

, 
6 

, 
- :-:. ,II 

, , , , 

! I 
, 

- .... , , , 
:-'.' I I 

, 
-= .... 

, , 
, , 

I I , , 
- :-:- , , 

-5.1 53.5 I I , , 

- 1 

+ 
, 

18 2 5 50 (0.75) Elastic SILT, weak reaction with Hel, t • moist, medium, high plasticity, dark gray 
, 

3 , 
...:: I 

, 
I 

, 
- , 

, 

I 
, 

- I 
, 
, , 

, 

I , 

I 
, 

- , 

, 

c-

c-

h 40 

c-

c-

I-

f-

h 45 

c-

l-

-

r-

c- 50 

f-

I-

c-

I-

f- 55 

f-

-

_L- ____ '.-L -- - -,- - - -- - -- - - -- - - - -

N 
Continued Next Page 
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~ 

DRILLING LOG (Cont. Sheet) 
PROJECT 

RECOVERY SOLUTIONS, INC. 

ELEVATION TOP OF HOLE 
11.25 feet 

I LOCATION 
I Arecibo, P.R. 

HOLE NO. RCS-4 
ISHEET 4 
I OF 8 

oN. W " Qu 0 LL + PL 

ELEV. DEPTH 
o Wz 
Z w...J=:l 
w a. fl.c::: 

BLOWS 
OR 

CORE 
DATA 

SPT 
N W Qu DESCRIPTION AND 

CLASSIFICATION 
0,01 2' 45 

[m] [feet] 

-6.3 57.5 
crl i= ~~ 
-' en 0 

-

-
19 

-

-

-

-

-
20 

-

-

-

-

-
21 

-

-

-
-11.2 73.5 

1 
, 1~ 
2 

WH 
WH 

2 

WH 
2 
3 

3 

WH 

5 

(0 0) As above 
46 .5 LL=28, PL=22, PI=6 

48 (0.25) As above, soft, olive 

41 (1.00) 
As above, about 5% shell fragments, 
strong reaction with Hel 
LL=46, PL=29, PI=17 

-;:.j~( 22 1~ 20 19 
Poorly graded SAND with silt, medium, 
subangular fine lithic sand, weak 
reaction with Hel, moist, weak 
cementation, dark gray -;l~r ,; :;1-+_+-_1_0--1 

-::}::;:: 

W 100 eo 60 40 2.0 0 

N a 2.0 40 60 eo 100 

i I 
rj< 

I I 
, I 
I 
I I 

, I 

I 
+ 
\ 

I, \ 

1 

\ 
I \ 

\ 

+ 

II 
It 

• G-+ 

, 
• 

L 

-60 

L 

L 

f.--65 

-70 

-

-

1-75 

-=t~y: - - -- -- -'- -'- '- -
Continued Next Page 
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HOLE NO. RCS-4 

ISHEET 5 
OF 8 

PROJECT I LOCATION 
RECOVERY SOLUTIONS, INC. I Arecibo, P.R. 

Cl 

ELEV. DEPTH ~ ~ 
wz BLOWS 
it iE OR SPT 
::; 0:: CORE N [m] [feet] ~ ~ 
()i 0 DATA -12.4 

-12.7 

-14.2 

-15.7 

-17.2 

77.5 ...J 

- :::.;~.: :': 
78.5 .:y·· 

..... 

-·UH 8 
23 'i' 12 

5 

- ;::);: /1-+--+----1 

- :;::.}l: ~~:; 

'" : tj1i 

-
88.5 

-·:J.T~ 

3 
24 5 10 

5 

4 
25 9 21 

12 

-~:}f. ;;':1-+--+----1 

-~:.::\t 

-!::~iU; 
93.5 - ;::?~ t 

-:\Tl 26 1~ 26 -t!~ I: ';H--_+_1_4---j 

jl! 
- ---

W Qu 

33 (0.25) 

54 (0.75) 

24 

14 

oNeW"QuoLL+PL 

DESCRIPTION AND 
CLASSIFICATION 

0,01 2345 

W 100 80 

N 0 ,0 

Silty SAND, medium, subangular fine 
lithic sand, about 4% shell fragments, 
strong reaction with Hel, moist, weak 
cementation, dark gray 

Elastic SILT, about 15% shell 
fragments, strong reaction with Hel, 
moist, medium, high plasticity, dark gray 

Silty SAND, medium, subangular fine 
lithic sand, weak reaction with Hel, 
moist, weak cementation, dark gray 

Poorly graded SAND with silt, medium, 
subangular medium lithic sand, weak 
reaction with Hel, moist, weak 
cementation, gray 

II 
, 

II 
II 

60 

40 

, 
e , 

40 

60 

, 
• 

'0 o 
eo 100 

, 

-

-80 

-

-

f-85 

-90 

-

-

-

-

-95 

-

-

_1_'- -'- -
Continued Next Page 
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HOLE NO. RCS-4 

ISHEET 6 
OF 8 

PROJECT I LOCATION 
RECOVERY SOLUTIONS, INC. I Arecibo, P.R. 

-18.5 97.5 

'" Wz 
ELEV. DEPTH m g: ~ ~ 

[m] [feet] ~ ~ ~ a: 
...J '" 0 

BLOWS 
OR 

CORE 
DATA 

_:::·;w·: 

J:.~ W-H--
2
-
7
---+-, i-'~-

-:i,~;::; ::'H---t--_ 

-21.8 

-23.3 

- ...... . 

.. 

-= .. : .... 
-iJ::;:: 

_ .... 
--:-: 

-=:::: 

_.',' 

-:-:-
c· • 

-=:::: 
113.5 .. 

-

28 

29 

30 

13 
22 
25 

16 
26 
25 

6 
6 
7 

SPT 
N 

32 

47 

51 

13 

W Qu 

29 

17 

15 

43 (2.00) 
1.62 

ON. W * Qu 0 LL + PL 

DESCRIPTION AND 
CLASSIFICATION 

0,0' 2345 

W 100 80 60 40 2.0 0 

N a 2'0 40 60 eo 100 

As above, dense 

As above, dense 

Well graded SAND with silt, very dense, 
subangular lithic sand, weak reaction 
with Hel, moist, weak cementation, dark 
gray 

Elastic SILT, about 12% shell 
fragments, strong reaction with Hel, 
moist, stiff, high plasticity, dark gray 

I I ' 

I ; 
I 

' 
y 

I \ 

I 

I 

I 

I 
I 
I 

I 

i 
I 

I 

I 

I 

1/ 
1/ 

/1 
/ I 

I I 
1/ 

/ 

<> 

I 

/ 

, , 
• 

, 

, 
• 

, 
• 

, , , 

• 

'-100 

-105 

-

-

-

-

~110 

-

-

-115 

-

-

- -- - -- -- - -------
Continued Next Page 
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HOLE NO. RCS-4 

DRILLING LOG (C t Sh t) IELEVATIONTOPOFHOLE on . ee 11.25 feet 
ISHEET 7 

OF 8 
PROJECT 1LOCATION 

RECOVERY SOLUTIONS, INC. Arecibo, P.R. 

0'· ~ ... 

'~: '-" 

0 Wz BLOWS 
ON. W '" Qu 0 LL + PL 

ELEV. DEPTH z w -':::> OR SPT DESCRIPTION AND Q, 0 1 2 ~ 4 5 W Q. D.o:: W Qu [m) [feet) (!) i': ::;;0:: CORE N CLASSIFICATION w 100 80 80 40 20 0 
W Ciio DATA -24.6 117.5 -' N 0 20 40 60 80 100 

r , 
- , -

II 
- 6 As above, about 5% shell fragments, , • -

31 '7 18 33 (0.50) medium, at bottom (2.5 in.) gray well 1 r 
11 graded sand with silt , 

-
\ ; 

, -, 
, 

120 
, 

\ ' 
, 

- , -

= 
I , , 

- \ 
, , -- I , 

1\ 

, , , 
-

, -

-26.4 '\ 
, 

123.5 , , 
,:-:- 14 Well graded SAND with silt, medium, I , 

-
subanguJar lithic sand, weak reaction 0\ 

, 
j .... 32 9 15 12 • 

6 with Hel, moist, weak cementation, dark , 
~ .. " gray I, \ 

, , -, , 125 
.. .. 

I, \ 
, , _ .... -, 

I, \ 
, , 

- :-:-
, 

I-, 
- .... I, \ 

, , , 
":'. '. , .. 

I, \ 
, I--

-27.9 128.5 .'.:, . , , , 
- 10 Elastic SILT, no reaction with Hel, # 

, -
33 14 26 44 (1.50) moist, stiff, high plasticity, dark gray o ~ I 

12 LL=52, PL=21, PI=31 
, 

1,\ 
, 

- , -, , 
130 

1,1 

, 

- , -, 
II 

, , , --

I , 
, 
, --

-29.4 133.5 I , , 

m 

I!! 
Ii! 
~ 
0 

- ::::f : 12 Well graded SAND with silt, dense, , 
-t , 

'.:J' 34 16 36 25 subangular lithic sand, weak reaction • ..... 
20 with Hel, moist, weak cementation, dark , 

gray 
, , _ .... II 

, -, , 
135 

" z 
0 

" 

, 

I 
, 

- :-:- I 
, , -, 

0 
w 

" ;c 
" ) 
m 
q 
N 
ro " .. N 

, 

I 
, 

- ::::f 1:( I 
, , c-, 

. -:f I:f _' -.l. 
, 

- - _·:-:L:J .. - -- -- -- -- --- - - - - - - - -
Continued Next Page 
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J 

DRILLING LOG (Cont. Sheet) 

SOLUTIONS, INC. 

Wz BLOWS 
~~ OR SPT 
:. '" CORE N 
<:30 DATA 

ELEV. InF'>THI 
[m] [feet] 

W 

WH 
11 . l' 3 37 

2 

Qu 

P.R. 

DESCRIPTION AND 
CLASSIFICATION 

As above, medium, dark gray 
LL=43, PL=14, PI=29 

HOLE NO. RCS-5 

Q"~-+--~--~--+-~ 
w~~~~-+~~~~ 

I 

f 
, o. 

I 

I 

I 

I 

I 
WH Fat CLAY, no reaction with Hel, moist, 

+ 
, 

'" 12 WH WH 46 (0.75) medium, high plasticity, dark gray 
2 LL=49, PL=23, PI=26 

I 
I 

I 
I 
I 

WH As above, soft, about 16% wood 
, 

13 WH WH 49 fragments I 0 ~ 
2 LL=61 , PL=30, PI=31 

I 
I 

I 
I 
I 

WH As above, soft, about 3% wood I ~ 14 WH WH 33 fragments 
WH LL=34, PL=20, PI=14 

I 

I 
I 

'_1- , 
- - - ---- -

Continued Next Page 
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(or .. ·.·. K . 

HOLE NO. RCS-5 

DRILLING LOG (Cont. Sheet) IELE~'g13~T;:e~FHOLE 

o 
ELEV, IU"" " 15 

[m] I-[feet) @ 
1-1,2 137,5 m 

BLOWS 
OR 

CORE 
DATA 

'-1.5 138,5 ~c+---+---I 

-.: 15 

-

16 

17 

-
18 

-

-

-

2 
'2 

3 

2 
1 
1 

5 
7 
5 

2 
1 
2 

SPT 
N 

5 

2 

12 

3 

W Qu 

45 

31 

40 

39 (1.75) 

,0 N • W " Qu 0 LL + PL 

DESCRIPTION AND 
CLASSIFICATION 

Q, 10 1 2 3 4 

W 100 So .0 ,0 20 
N 10 "0 "0 60 80 "0( 

II I , 

1--------------11 
Sandy silty CLAY, subangular fine sand, 
weak reaction with Hel, moist, soft, low ! 
plasticity, dark gray 

As above, about 11 % shell fragments, 
about 5% wood fragments, strong 
reaction with Hel 

Silty SAND, medium, subangular 
medium lithic sand, weak reaction with 
Hel, wet, weak cementation, dark gray 

I 

~ 

~-~~~-~~~-~~I 
Elastic SILT, lensed w~h dark gray silty 
sand (as above), about 4% shelt 
fragments, strong reaction with Her, 
moist, stiff, high plasticity, dark gray 
LL=42, PL=35, PI=7 

i 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

+ 
I 

I 

I 

, 
• 

, 
• 

, , , 
, , , , 
• 

~ 
, , 

, 

J-

J-

1:-40 

-

-

-

-

~45 

-

-

-

~50 

-

-

-

-

-55 

-

L 

- - -- -- -- -- - - - - - -' - --I - -
Continued Next Page 

GEOCONSULT 
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HOLE NO. RCS-5 

DRILLING LOG (Cont. Sheet) IELE~AJI~~T:~OLE ISHEg; ~ 
Kt:,-,uVtKY SOLUTIONS, INC. I' 'AreclDo, P. R. 

0 UJz BLOWS ION • W " Qu 0 LL + PL 

ELEV. z -'=> OR SPT Qo 10 1 2 ~ 4 5 
lu[~;.:r UJ "-", W Qu DESCRIPTION AND 

[m] (!) :2", CORE N 1100 80 60 40 20 0 
UJ Clio CLASSIFICATION w 

1-7.3 157.5 -' DATA N 10 20 4.0 6.0 &0 .100 

• 
- . ! • -

• 

1 
• 

1 • 

- 2 Elastic SILT, about 3% shell fragments, • -
• 

19 'f 2 34 (1.75) weak reaction with Hel, moist. stiff, high fr t -1 plasticity, dark gray • 
LL=32, PL=27, PI=5 

• 

• 

:-60 - I • 
• 
• 
• 

I • - • -
· 

I • 
• 
• --
• 

I 
, 
• 
• - • -

I • 
• 
• 

- WH • -
As above, medium, olive gray f • 20 WH WH 45 (0.50) []t---l-

WH LL=48. PL=31, PI=17 , 
• 

:-65 - . I , , 
\ • , 

·1 
• 

- , f-

[. 
, 
• , 

- • f--
1\ 

• 
• 
• , 

- I \ 
, 

f--, 
.-10.6 i68.5 • . , 

Well graded SAND with silt, medium, \ 
, 

8 I 
• f-

21 13 29 11 subangular lithic sand, weak reaction \> 
,. 

16 with Hel, moist, weak cementation, dark 
I • 

gray 

I • f-70 • , 
• 

I 
, 

I • 
• -
• 

:::: I ,I 
• 
• 

-:::: • 
• -

73.5 ~~~~~ 1,1 
• 
• 
• 
• -

II • 

1-12.2 • 
• 

Poorly graded SAND with silt, medium, 
, 

• 

-:,j' 8 
~ 

• -

~ 
22 8 18 23 subangular fine lithic sand, weak ~ 

10 reaction with Hel, moist, weak . 
cementation, dark gray 

i I • -75 - • 
• 

~ c , 

I I • 
• -
• 
• 

,) 

:.:~. I • 

-{~ I • 
• -

~'_I- • 
- _.- -- -- -- -- -- .. - - • - -- - - - -

Continued Next Page 
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o 

DRILLING LOG (Cont. Sheet)IELE~'g"I~~ T;:e~F HOLE 

PROJECT I LOCATION 
RECOVERY SOLUTIONS, INC. Arecibo, P.R. 

HOLE NO. RCS-5 

ISHEET 6 
OF 8 

'" ELEV. DEPTH ~ ~ 
[m] [feet] fil ~ 

BLOWS 
OR 

CORE 
DATA 

SPT 
N W Qu DESCRIPTION AND 

CLASSIFICATION 

ON. W " Qu 0 LL + PL 

a"~o~_,~_~ 1 __ 4-t __ +4 __ -'j' 
w 100 eo 60 40 io 

-19.5 97.5 -' 

-19.8 

-

-

-

-

-
-21.3 103.5 

- .... 

- :-:-

-:-:·I~t 
- .. 

-:-:-
-22.8 108.5 

-

-

-

~ 
-24.3 113.5 

-

-

-

-

NO 204060 

27 

28 

29 

30 

3 
'5 
11 

7 
7 
10 

4 
7 
12 

5 
6 
6 

17 

17 

19 

12 

67 

11 

36 

43 (2.50) 

Sandy SILT, subangular fine lithic sand, 
weak reaction with Hel, about 3% wood 
fragments, moist, stiff, low plasticity, 
dark gray 

Well graded SAND wilh sill, medium, 
subangular lithic sand, weak reaction 
with Hel, moist, weak cementation, dark 
gray 

Sandy SILT, subangular medium lithic 
sand, strong reaction with Hel, about 
6% wood fragments, moist, very stiff, 
high plasticily. dark gray 

Elastlc SILT with sand, subangular fine 
lithic sand, about 6% shell fragments, 
strong reaction with Hel, moist, very 
stiff, high plasticity, dark gray 

--- --- --- - - -- .-- - - - ._- - -
Continued Next Page 

I' I, , 

Oi' 1 , 

/ 

1', , 
1\ 
1 

1 

1 

1 

1 

, 

1 

1 

1 

1 

1 

1 

1 

1 , 

1 : , 

1 : , , 
H , , 

/ : , 

/ 

, , , 
• 

o 
60 100 

, , 

- -

-

-

-100 

-

I--

I--

I--

H05 

I--

I--

I--

-

-110 

I--

I--

I--

I--

1--115 

I--

~~-----------------------.---------------------------------.--------------------------~ 
File # 2182-99 " ~ GEOCONSULT 

San Juan, Puerto Rico 
HOLE NO. RCS-5 



'0' :} , 

HOLE NO. RCS-5 

DRILLING LOG (Cont. Sheet) 
ELEVATION TOP OF HOLE 

1025 feet ISHEET 7 
OF 8 

PROJECT 
RECOVERY SOLUTIONS, INC, 

ELEV, DEPTH 
[m] [feet] 

-25,6 117,5 

-28,9 

-:: 
: 
-

-:: 
-

-

-

-= 128,5 -

o Wz 
Z w...J~ 
W Q. 0..0::: 
(!) ~::; 0: 
~ ~o 

31 

32 

:,~fr,:;: 33 

BLOWS 
OR 

CORE 
DATA 

2 
'5 
12 

6 
5 
5 

12 
19 
21 

-'j:} ~ ': ;H----I------i 

- ':::~\~.::: 

-.,~t.:::!' 
-30.4 , 

-;:.;~.>: 
133.5 ....... , 

-

-

34 
5 
7 
8 

SPT 
N 

17 

10 

40 

15 

I 
LOCATION 

Arecibo, P,R 
<> N • W * Qu 0 LL + PL 

W Qu DESCRIPTION AND 
CLASSIFICATION 

0"01 , ~ 45 

W 100 80 60 40 20 0 

N 0 2.0 40 60 80 100 

37 (0,75) 
Elastic SILT, weak reaction with Hel, 
moist, medium, high plasticity, dark gray 
LL=30, PL=18, PI=12 

37 (1,00) As above 

28 
Poorly graded SAND with silt, dense, 
subangular fine sand, weak reaction 
with Hel, moist, weak cementation, gray 

Elastic SILT, weak reaction with Hel, 
48 (1 ]5) moist, stiff, high plasticity, dark gray 

LL=44, PL=32, PI=12 

-

-120 

H25 

-

-

-130 

-

-

-

-

-135 

-

-

-, - -- - ---
Continued Next Page 
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HOLE NO. RCS-5 

DRILLING LOG (C t Sh t) jELEVATION TOP OF HOLE on . ee 10.25 feet 
ISHEET 8 

OF 8 
PROJECT jLOCATION 

RECOVERY SOLUTIONS, INC. Arecibo, P.R. 
0 Wz BLOWS '" N • W " Qu 0 LL + PL 

ELEV. DEPTH z w ...J:::l 
OR SPT DESCRIPTION AND Qo 0 1 2 , 4 5 W Q. A.'" W Qu [m] [feet] (!) f: ::;E", CORE N ,0 W ()jo CLASSIFICATION w 100 80 60 40 0 

-31.7 137.5 ...J DATA 
N 0 .2,0 40 60 80 100 

I ' , 
- , -

-32.0 138.5 
\1 

, , 

I:i 
, 

- :-:. 11 Well graded SAND with silt, medium, , 

rl , -
'j I~t 

35 ' 1'0 24 26 subangular lithic sand, weak reaction • 
14 with Hel, moist, weak cementation, dark , 

<? 
gray , 

III 
' I , , -
/ , 

-:J ' I 
, , , -

/ , .. , 
, / , 

- :-:. /' 
, 

-, 

140 

, I , , 
- :-:-

, 
/ , -

-33.5 143.5 ' I , , , 
- 4 / , 

-Sandy SILT, subangular fine sand, 
"'~ 

, 
36 6 15 11 (1.00) weak reaction with Hel, moist, stiff, non • 

9 plastic, dark gray 
/ 

, , 
- , -, 145 

I 
, , , , 

- , , -

I 
, 

, 

o , 
-

, -
I 

, 
, , , , 

- I 
, -
, 
, , 

- 5 l 
, 

-, 
37 7 13 11 As above, subangular medium sand • 

6 

I 
I , 
I , 

-35.5 150.0 

NOTE: 1) () penetrometer value 
2) Qu in tons per square foot 
3) N - values obtained from Standard Penetration Test, ASTM 0 1586 
4) The stratification lines represent approximate boundaries between soil 

types and the transition may be gradual. 

150 

5) These logs were prepared for a specific project and specific purpose. 
They should not be separated from the geotechnical engineering 
report. 

6) Groundwater levels reported in this log were measured during drilling and 
may differ from the true location of groundwater table. 

7) Boreholes drilled with automatic SPT. 

m 

'" ~ ~ 
>-

STATION 
COORDINATES (m): x = 406879.7579 Y = 229190.2441 z = 10.25 

0 

" z 
0 
u 
0 
w 

" <C 

,) " m 
m 
N 
~ 

N 
N 
Z 
0 
U 
0 
W 

" 
File # 2182-99 GEOCONSULT HOLE NO. RCS-5 

San Juan, Puerto Rico 



HOLE NO. Res-s 

DRILLING LOG I RI::L;UVt:KY SOLUTIONS, INC. I :;HL::g~ h 
LU~A'~v, PR IDRIL.!:ER/DRIL~erez ,21':r .~ 

""oJ~';~~~. B~IiChY I DATE HOLE 
Ob/u8/1'999 

COM~LET_ED . 
06/10/1999 

13 fee~ER IELE~~lg~ TfC:e~F HOLE 

ITOT;'oQJ~~fF HOLE I 
Alan R Crumley 

'" UJz BLOWS ION • W " Qu 0 LL + PL 
ELEV. z -':::J OR SPT 1.0 1 1 1 ~ lu[~;.;r UJ a.", W Qu DESCRIPTION AND Qo 

[mJ (9 :2:", CPRE N 1,.0.0 8.0 80 4 . .0 1.0 UJ ;;)0 CLASSIFICATION w 
j4,O lM. -' DATA 

N 1.0 ,.0 4.0 6.0 8.0 .1OC 

:xx 
FILL: silty CLAY, about 6% angular 10 

~ 
1 9 17 25 calcareous fine gravel, strong reaction 

i • - 8 with Hel, moist, medium, low plasticity, , ~ 

13.5 1.5 dark brown , 
, 

o 

I 
, 

9 Silty CLAY, no reaction with Hel, moist, 
, 

-, 
2 8 16 21 medium, low plastiCity, dark grayish 0 • 8 brown I 

, 
13.1 3.0 , 

, -, 
, 

9 Lean CLAY, no reaction with Hel, dry, b 
, 

3 9 17 22 (4.50) hard, medium plasticity, dark grayish • 'I' - 8 brown 
, , -

/ 
, 

I , , 
- 2 , -

188 4 2 7 24 1(4.50) As above 4 ; 
* 5 , 

-
, \ -, , 

\ , 

5 

5 (4.50) 
, , 

5 7 16 27 As above '[ • >; - 9 5.22 , -, , /' , 
- 9 

! (~:;~) 
I /' -, 

6 10 18 29 As above, moist, very stiff '" '( • 
8 

, 
/ , 

I 
, 

- , , -

3 j 
, 

, (~i~) As above, lensed with dark brown silty 

" 
, ~ 

7 3 6 31 clay, no reaction with Hel, moist, stiff, • 
UP.5 -

3 
, I-

j08 
high plastiCity, yellowish brown , 

I I , 

I 
1 , 

3 
, , 

(1.25) Fat CLAY, lensed with dark brown silty 

'" 
, I-

8 3 7 30 1.62 clay, no reaction with Hel, moist, stiff, t I • 
4· high plastiCity, yellowish brown 

, , , 

I / , -
I 

4 
, 

-Y: - ~. 
(1.25) Fat CLAY, no reaction with Hel, moist, + 

, 
9 4 9 37 r • 

5 1.17 stiff, high plasticity, dark gray , -
9.9 13.5 

, 
, I , 

- WH Sandy SILT, subangular fine sand, / , 
I-

10 2 3 29 weak reaction with Hel, moist, very soft, Q I • 
~ 

1 non plastic, dark gray ! , 
! , 

~ -:: I 
, , 

§ 
, 

-
I 

, 
- , I I I-

10 

15 

, 
I I 

, , 
- , 

I-

! 
, 

1--- ~ - - l-.l , 
-- .~_. __ ___L _ - - - - .~ - --

~ 
Continued Next Page 
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O
·c 

~,:"",' 

0 

DRILLING LOG (Cont. Sheet) 

11 

12 

13 

14 

1 
,2 
2 

1 
1 
1 

1 
2 
2 

2 
1 
1 

INC. 

SPT 
N 

4 

2 

4 

2 

w 

42 

34 

46 

68 

Qu 

(0.25) 

HOLE NO. RCS-6 

, P.R 

DESCRIPTION AND 
CLASSIFICATION 

Fat CLAY, no reaction with Hel, moist, 
medium, high plasticity, dark gray i f 
LL=51 , PL=28, PI=23 

I 
Sandy fat CLAY, subangular fine sand, 
weak reaction with Hel, moist, very soft, I 
high plasticity, dark gray 

i , I 

II 
, , 

II 

!I 
Fat CLAY, no reaction with Hel, moist. + soft, high plasticity, dark gray 

I, 
'i , 
, 

III 
II , 
j I 

+ As above 
LL=45, PL=27, PI=18 

'I I 
, i 
jl 

" - - - - ~ 

Continued Next Page 

" Qu 0 LL + PL 

, 
13-+-+ 

, , 
• 

, 
• 

, 
• G---+ 

-

File # 2182-99 GEOCONSULT HOLE NO. RCS-6 
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HOLE NO. RCS-6 

DRILLING LOG (Cont. Sheet) I 14.0~Ti:e'{ HOLE ISHE~; ~ 

"-RECO' ,<=~v SOLU'IIUNS, INC. 
ILOC~TIO~,. 

, P.R. 

0 UJz BLOWS 
IoNeW" Qu 0 LL+ PL 

ELEV. z -':::l OR SPT 10 1 1 1 4 IU'" Ir UJ Q.n: W Qu DESCRIPTION AND 00 
[m] [feet] C!l ::;n: CORE N CLASSIFICATION 1100 e~ ., 4.0 10 

UJ ;;;0 w 

12.6 137.5 -' DATA N 10 10 4.0 '.'- ':0 .10( 

~ ~ T , 

12.3 138.5 -
r-

1\ , 
2 - , , r-

15 ,4' 7 39 1(0.25) Elastic SILT, no reaction with Hel, 
~ • 

3 moist, soft, high plasticity, dark gray , , 
- I; 

, ~40 , , 
, 

I; 
, 

- , c-, , 

I; 
, 

-
, c-, , 

I; 
, , 

-
, r-

10.7 143.5 
I; 

, 

1;'< 
, 

-w 2 Peerly graded SAND with silt, leese, 
, r-, 

J'(f 
::r.:1AI 16 3 7 32 subangular fine lithic sand. weak 

~ • 
4 reaction with Her, moist, weak , 

cementation, dark gray 
, 

~45 , 

f:!·ll 
I; 

, , 
, 

, 

II 
, r-

f'·' , 
, 

-f'·' I; , r-
, , 

J: I; 
, 
, , , , 

, .. :7 I' 
, 

3 
, 

-
~ , 

,:. : 17 3 6 28 As above • 
3 I; 

, , 
~50 - , 

I; 
, , 

-f, 
, 

I-, 

I; 
, , , , 

l-

I 
, , 

I , , 
-

I; 
, c-
, 
, 

, 

-f. .. 4 
" 

, 
'--

~ 
18 4 8 21 As above, about 16% coarse sand shell It • f' . 4 fragments, strong reaction with Her , 

I' 
, 

-' 
, -55 

I , , 

I' 
, , 

- I , -, 

t 

, 

~ 
, 

-
, -, 

~- -
_L_ __ _L __ _ - - - - 1-

, 
- - - - -- -- - -

Continued Next Page 
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HOLE NO. RCS-6 

DRILLING LOG (C t Sh t) I ELEVATION TOP OF HOLE on . ee 14.00 feet 
ISHEET 4 

OF 6 
PROJECT I LOCATION 

RECOVERY SOLUTIONS, INC. Arecibo, P.R. 

0 Wz BLOWS 
0 NeW* Qu 0 LL + PL 

ELEV. DEPTH z w ..J::> 
OR SPT DESCRIPTION AND CO 0 1 ~ , 4 5 

W a. a.'" W Qu 
[m] [feet] CJ ~ :0", CORE N CLASSIFICATION w 100 80 80 40 20 0 

W U1io DATA 
-3.5 57.5 ..J N 0 20 40 80 80 100 

.::{~ .'. r , 
- .:',-:: ,[ 

, -
-3.8 58.5 ':,'::' 

, 

il 
, , 

- 3 Elastic SILT, weak reaction with Hel, 
, -

19 '2 3 51 (0.25) t e 

1 moist, soft, high plasticity, dark gray , 

- '( 

, -, 60 
, 

I' , 
- II 

, -
, 

], , 
- \ 

, I-

]' 
, 
, , 

- I , f-

] 

, , , 

I 
, 

- 2 
, 

f-*0 , 
20 5 13 42 (0.25) As above e----+ 

8 LL=41, PL=22, PI=19 I 
, 
, 

-
, 

f-, , 65 

I 
, , , 

- f-

I 
, , , 

, , -- , 
I , , 
, , 

- I 
, -, 

-6.9 68.5 , 
:':~ Poorly graded SAND with silt, loose . 

, 
. '. , 

- .:',-:: 5 subangular fine lithic sand, about 18% ! , -

:':/ 21 3 8 24 coarse sand size, shell fragments, 0 e 
.'. 5 strong reaction with Hel, moist, weak 

~~ .. :? 
, 

- cementation, dark gray \ , -, 

": ~ .'. , 70 

:':,: , 

-N~:· 
\ , 

.'. , f-, 

- :ti!; ~ 
\ 

, 
.'. 

, , 
f-, 

· . , 
'::.;~. : . . '. \ , 

, 

-':::,?:: '. 
, , f-· . 
\ 

, , , 

m 

I!! 
" ~ 
e-

" " 

-i:,?; '. · . , , 
.'. 11 As above, medium, subangular medium 

, f-
22 12 23 19 t e 

<l:i 
: : 11 lithic sand , 
.'. 

, , 

I 
, 

f-
'. 

, , 
.'. , 

75 

z 
0 
<.) 
0 
w 

" ;;: 

) " m m 
N 

~ 

:':': . 
I 

, 

-it;,:: : : , f-
.'. 

, 
:':': . 

, , 

-':::}:: 
'. j , 

-.'. , 
, , 

'1- ~ -',"" -- - -- -- -- ._L - - - - -' - .-" - -' - -
Continued Next Page 
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Z 
" <.) 
0 
w 
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'. ") 
'~ 

HOLE NO. RCS-6 

ISHEET 5 
OF 6 

PROJECT I LOCATION 
RECOVERY SOLUTIONS, INC. Arecibo, P.R. 

o 
ELEV. DEPTH iTI ~ 

[m] [feet] 13 f: 
-9.6 77.5 -' 

-9.9 
78.5 <t .'. 

-
23 

-

--:: 
-

-

-
-11.5 83.5 

24 

25 

26 

BLOWS 
OR 

CORE 
DATA 

10 
6 
10 

9 
8 
11 

16 
17 
13 

SPT 
N 

7 

W 

43 

16 31 

19 26 

30 33 

Qu DESCRIPTION AND 
CLASSIFICATION 

oNeW*QuOLL+PL 
Q,O 1 2 3 45 

W10Q80 60 40 2'00 

N 0 20 40 60 80 100 

I 

, 
• SILT, about 20% shell fragments, strong 

reaction with Hel, moist, very soft, non '1 
plastic, dark gray 

Poorly graded SAND with silt, medium, 
subangular fine lithic sand, about 16% 
shell fragments, strong reaction with 
Hel, moist, weak cementation, very 
dark gray 

As above 

As above, dense, subangular medium 
lithic sand 

, , 
e 

, , , , 
• 

, , , 

-

-80 

-

f--85 

-

-

-90 

-

-

-

-95 

-

-

-- - ~- ~- ~- ~- - - - - -

Continued Next Page 
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o 

m 

" ~ ~ 
~ 

~ 
0 
'-' z 
0 

" 0 
w 
'-' 
~ 

~ 

'-' 

~) 
m 
m 

iii -N 

Z 
0 

" 0 
w 
'-' 

DRILLING LOG (Cont. Sheet) IELE~~lg~Tf<;;e~FHOLE 
PROJECT I LOCATION 

RECOVERY SOLUTIONS, INC. I Arecibo, P.R. 

Cl 
ELEV. DEPTH ~ w 

[m] [feet] fil ~ 
-15.7 97.5 -' 

BLOWS 
OR 

CORE 
DATA 

~ )'.~:H--2-7 +-1-1~----1 
SPT 

N 

41 

W 

16 

Qu DESCRIPTION AND 
CLASSIFICATION 

As above, dense, subangular medium 
lithic sand 

HOLE NO. RCS-6 

ISHEET 6 
OF 6 

ON. W " Qu 0 LL + PL 

0'01 2 , 45 

o 
100 

-

-
22 

-16.5 100.0 :.:.<.-:. ::. 
~~~~~ULL-~----L-~---L--L-------------------~--------------1-100 

NOTE: 1) () penetrometer value 
2) Qu in tons per square foot 
3) N - values obtained from Standard Penetration Test, ASTM 0 1586 
4) The stratification lines represent approximate boundaries between soil 

types and the transition may be gradual. 
5) These logs were prepared for a specific project and specific purpose. 

They should not be separated from the geotechnical engineering 
report. 

6) Groundwater levers reported in this log were measured during drilling and 
may differ from the true location of groundwater table. 

STATION 
COORDINATES (m): x=406250.8779 Y=228555.1831 z=14.00 

File # 2182-99 GEOCONSULT 
San Juan, Puerto Rico 
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HOLE NO. RCS-7 

DRILLING LOG 

, P.R. 

I Wz BLOWS ...J:o 
OR SPT a.", W Qu DESCRIPTION AND 

::E", CORE N CLASSIFICATION w 

I C7io DATA 
N 

0 
3 Lean CLAY, dry, very stiff, medium ; 2 7 21 (3.00) plasticity, strong reaction with Hel, dark 'I "- • ~ 5 yellowish brown 

, 
~ \' i , 
1il \ 
~ 5 
~ 2 6 12 22 As above, hard, yellowish brown " • )< 
m 6 , 

I I 
5 

~ 3 6 As above, hard, no reaction with Hel, • f !l 14 26 

~ 8 yellowish brown , 

j : / 

i 
, 

3 
~ 5 

4 3 7 29 As above, moist, very stiff, no reaction + 4 with Hel, yellowish brown /: 
,lji / ~" Fat CLAY, moist, very stiff, high I 3 
i 5 3 6 34 (2.50) plasticity, lensed with yellowish brown ? ,{ • ~ 2.16 lean clay, no reaction with Hel, dark , , 

I 
3 I , 

yellowish brown 
/ 

1 (2.00) 
Fat CLAV, moist, stiff, high plasticity, 

6 2 4 33 dark brown mottled, lensed with " >f • i 2 1.71 brownish yellow silty clay, no reaction , 
j with Hel, yellowish brown 

/ § 
I 1 

, 
~ + 

, 
7 2 4 36 As above, brownish yellow • 

2 
, 10 

I 
WH (1.00) ~ 

, 
8 WH WH 37 As above, dark yellowish brown • 1 . 1.08 

\ 
1 

, 

r , 

9 2 5 36 As above I> • 
3 I 

/ 
WH Fat CLAY, moist, stiff, high plasticity, 

10 WH WH 38 about 0.5% roots, lensed with brownish ~ 
, • WH yellow silty clay, no reaction with Hel, 

gray 
15 

.. J Continued Next Page 

File # 2182-99 GEOCONSULT 
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HOLE NO. RCS-7 

DRILLING LOG (Cont. S 

SOLUTIONS, INC. P.R. 

UJz BLOWS 
-':::> OR SPT DESCRIPTION AND Q, 
a.~ W Qu ::;;~ CORE N CLASSIFICATION w 
~o DATA 

I 
I , 

WH Fat CLAY, moist, stiff, high plasticity, 
f 

, 
11 WH WH 36 about 1 % subangular medium sand, • 

2 gray 

~ 
I 

I I 

~ I 
i I 
I I • I WH 

+ 
, 

12 WH WH 43 As above, medium • 
I 1 

i \ 
i 
~ \ I 

\ I \ . 
I \ 

WH r ! 13 2 4 45 As above • i 2 

I I 
i 

I I 

I 

I 
, 
I 

I 
1 Elastic SILT, moist, soft, high plasticity. 

+ 14 WH WH 47 (0.50) about 16% wood fragments, strong " WH reaction with Hel, gray 

I 
I 
I 

) - - - - - - L -' 
Continued Next Page 
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" ~ 

z 
o 
u 
0 w 

'" 
~ 

HOLE NO. RCS-7 

DRILLING LOG (C t Sh t) I ELEVATION TOP OF HOLE on . ee 13.00 feet 
ISHEET 3 

OF 8 
PROJECT I LOCATION 

RECOVERY SOLUTIONS, INC. Arecibo, P.R. 

0 LUZ BLOWS ON. W " Qu 0 LL + PL 

ELEV. DEPTH z UJ -'::> OR SPT DESCRIPTION AND Q, 0 1 , , 4 5 
LU "- Q.~ W Qu 

[m] [feet] <.? ~ :;:~ CORE N CLASSIFICATION w 100 80 80 40 20 0 
LU ~O DATA 20 1.6 37.5 -' N 0 40 60 80 100 

I 

-= 
, 

I 
, , 

1.3 38.5 , 
I , , 

- WH SILT, moist, very soft, non plastic, about 
t 

, 
15 WH WH 37 (0.25) 2% wood fragments, no reaction with • 

WH HCI, gray 
, 
, 

-:: ! , 
, 

I , , 

-= I , , , 

I 
, 
, , 

- , 

I 
, , , 

- , 
43.5 I 

, 
-0.3 , 

I , 
1 

, 
- Elastic SILT, moist, 50ft, high plastiCity, + • 16 WH WH 43 (0.50) 
- 1 no reaction with Het gray , , 

i , -
\ , 

I 
, 

I 
, , 

- \ 
I 

\ , 

-
I 

= \ 
- I 

\ , , 
WH l 

, 
- As above, stiff, about 10% shell f " 17 2 5 40 (1.25) 

3 fragments, strong reaction with Hel , , 
I I 

, 
- , , 

, , 
= I , , 

I 
, 

- , , 
I I 

, 
I 

, 
, , 

- , 
I I , 

I 
, , 

~ 
, 

-3.3 53.5 I I 
, , 

-t'r 
.'. Poorly graded SAND with silt, moist, 

, , 
3 weak cementation, loose, about 10% 

t I , '. 18 3 8 23 shelJ fragments, subangular medium 
.'. 5 lithic sand, weak reaction with Hel, dark 

, 
, , 

- ,:.{:', '. gray 
! I 

, 
.'. 

, 
:.}.:. , 

'. 
, , 

-':~}:: 
I 

.'. ! I , , , 
; I , , , , 

f--

I-

f--, 40 

f--

-

-

-

- 45 

-

-

-

-

- 50 

r-

f--

-

-

- 55 

-

-

'" ill _-=&U 'L - - - -N- ~ 

~ 

" z 
o 
u 
o 
w 

'" 

-. 

File # 2182-99 
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N 

HOLE NO. RCS-7 

DRILLING LOG (Cont. Sheet) IELE~~lg~Tf':e~FHOLE ISHEET 4 
OF 8 

PROJECT I LOCATION 
RECOVERY SOLUTIONS, INC. Arecibo, P.R. 

o 
ELEV. DEPTH ~ w 

[m] [feet] ~ ~ 
-4.5 57.5 -' 

-4.8 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-
-9.4 73.5 

19 

20 

21 

22 

BLOWS 
OR 

CORE 
DATA 

WH 
WH 
WH 

WH 
WH 
WH 

WH 
WH 

1 

8 
10 
13 

SPT 
N 

WH 

W Qu DESCRIPTION AND 
CLASSIFICATION 

oN. W " Qu 0 LL + PL 
Q"O 1 2 3 45 

W 100 80 80 40 2,0 0 

NO 20 40 60 ao 100 

I I , 

, ! " 
f------------11 1 , , 

52 (0.25) Elastic SILT, moist, soft, high plasticity, 
no reaction with Hel, gray t 

I 

I 

, 
• , 

, 
WH 43 (0.50) As above + • 

WH 45 (1.25) 

23 19 

Elastic SILT with sand, moist, stiff, high 
plasticity, about 16% shell fragments, 
subangular fine sand, strong reaction 
with HCI,very dark gray 

Poorly graded SAND with silt, moist, 
weak cementation, medium, 5ubangular 
fine lithic sand, no reaction with Hel, 
gray 

\ 

\ 

\ 

\ 

\ 

f 
I 

\ i 

/1 

I I 

i I 

, , , 
• 

• , , , , , 

I-

I-

1-60 

-

I-

I-

1-65 

-

-

r-70 

I-

l­
I-

-

-75 

-

-

I~ - -
~ ~ -- -- - --~~~~-

Continued Next Page 

6,1------------------------r------------------------------.----------------------------l 
" o 
~ File # 2182-99 GEOCONSULT HOLE NO. RCS-7 

San Juan, Puerto Rico 



C) 

HOLE NO. RCS-7 

ISHEET 5 
OF 8 

PROJECT I LOCATION 
RECOVERY SOLUTIONS, INC. I Arecibo, P.R. 

Cl 

ELEV. DEPTH ~ ~ 
[m] [feet] lE ~ 

-10.6 77.5 -' 

-

-

-

-

-

-

-
-14.0 88.5 

-

-

-

-
-15.5 93.5 

-

-

-

-

23 

24 

25 

26 

BLOWS 
OR 

CORE 
DATA 

3 
3 
4 

3 
4 
6 

3 
5 
8 

SPT 
N 

8 

7 

10 

13 

oN. W " Qu 0 LL + PL 

W Qu DESCRIPTION AND 
CLASSIFICATION 

0,01 1 ~ 4 S 

W 100 80 60 40 2,0 0 

N a 2"0 40 60 80 100 

27 (1.25) Elastic SILT, moist, stiff, high plasticity, 
weak reaction with Hel, dark gray 

46 (1.50) As above, about 13% shell fragments, 
strong reaction with Her 

23 (3.00) 

62 (2.50) 

Sandy SILT, moist, very stiff, non 
plastic, about 3% shell fragments, 
subangular fine sand, weak reaction 
with HCI, very dark gray 

Elastic SILT. moist, very stiff, high 
plasticity, about 1 % wood fragments, no 
reaction with Hel, dark grayish brown 

1 , 
I 
I 

f 

I 
I 

I 
I 

~ 

\ 
\ 
\ 

, , 
• 

\ 
\ 
f 

, , 
• 

I ,: 

, 
'I :1 

:' I 
~ + 

, 

" I , 

I : 
I , , 

• , 

rao 

I-

L. 

-

-85 

-

-

-

-

-90 

I-

I-

I-

I-

-95 

-

-
- -- -- -- - -- -- -- -

Continued Next Page 
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.. ) 

~ z 
g 
w 

" 
15 

DRILLING LOG (Cont. Sheet) 
PROJECT 

RECOVERY SOLUTIONS, INC. 

ELEV. DEPTH 
[m] [feet] 

-16.7 97.5 

-

-

-

-

-

-
-18.5 103.5 

-r~q: 

27 

28 

BLOWS 
OR 

CORE 
DATA 

5 
'7' 
8 

6 
7 
13 

- :;::)i: {;;H----+----I 

-21.6 

-~~.}f:t 

~·l:{tj; '[;: 
108.5---;::/: t 

---.' .. 

-::.:-: 
= .... 

---' . 

---.' .. 
= .... 

--":.:-
113.5 •• 

---

29 
9 
13 
14 

SPT 
N 

15 

20 

27 

W 

22 

21 

HOLE NO. RCS-7 
ELEVATION TOP OF HOLE 

13.00 feet [
SHEET 6 

OF 8 

Qu 

[LOCATION 
[ Arecibo, P.R. 

ON. W ,. Qu 0 LL + PL 

DESCRIPTION AND 
CLASSIFICATION 

Q"Ol 2 3 45 

W 100 80 60 40 20 0 

N 0 20 40 60 80 100 

As above, lensed with very dark gray 
silty clay with sand, subangular medium 
sand 

Silty SAND, moist, weak cementation, 
medium, subangular fine sand, no 
reaction with Her, gray 

Well graded SAND with silt, moist, weak 
cementation, medium, subangular lithic 
sand, no reaction with Hel, gray 

Elastic SILT, moist, stiff, high plasticity, 

[ , 

I 
I 
I 
I 

I 
I 
I 
I 

:1 

'I 

+. , 
I" 

I 
I 
I 
I 

I 
, 

, 

f-

-

-100 

---

---

, I--

• , , 
, 

, H05 

, I--, 

I--

---

, -
• , , 

---110 

, ---

, 

, 
, 

, , 

---

---

---
30 

3 
7 
7 

14 21 (1.75) about 5% subangular medium sand, 

I 
+ • , 

weak reaction with Hel, dark gray 
--' I -115 

= --- I -

I ------

2)_ ~ 
~ 

-
._ _ ______ ---L __ _L _ _ _ _ -- ---1- - -

Continued Next Page 
N 
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HOLE NO. RCS-7 

DRILLING LOG (Cont. Sheet) 1'13:obT;:e~FHOLE I~Hcg~ ~ 

-Rd~(")VERY SOLUTIONS, INC. ILOC~T:~~i" P.R. 

0 Wz BLOWS 
! 0 N • W * Qu 0 LL+ pC 

ELEV. z ..J:::> OR SPT '0 1 , , 4 
Iu[~;.;t W a.'" W Qu DESCRIPTION AND Q, 

[m] (9 ::.'" CORE N CLASSIFICATION w 100. '.0 ,0 4P 2.0 0 
W ()jo DATA -22.8 ,117.5 ..J N 10 20 40 6.0 80 ',00 

I I , 
--

-23.1 1118.5 ; I 

~ 
, 

WH 
, 

-
Fat CLAY, moist. soft, high plasticity, no I 

, 
31 '4 6 47 f • 

2 reaction with Hel, gray , 
, 

I 
, -

~ 
, 

I 
1 , 

, 
, 

I 
, 

1 
, -, , 

I 
, 

1 1 , -

120 

~ ~ 
, 

I , 
I 

, 
-I': a 1 

, -
-24.6 123.5 

, 

I 
, 

1 
, , 

- WH 
Elastic SILT, moist, stiff, high plasticity, if> 

, -
32 3 5 33 I • 

2 no reaction with Hel, gray I 
, , 

- , -, 

I 
, 

I 
, 
, 
, 

125 

- , 
I 

, f-

I 
, 
, , 

- I 
, 

f-, , , , 
I 

, 
-

, f-, 
- , 

, 

I 
, 

WH 
, 

f-- , 
33 WH WH 41 As above • 

4 I 
, 

\ 
, 

- f- 130 

I 
, 

\ 
, , 

--:: 
, f-

I 
, 

: \ 
, , , 

f--
~ 

, , , , 
- I \ 

, 
-, 

1-27.7 1133.5 
, , 

-=::: : I \ 
, 

13 Well graded SAND with silt, moist, weak 
, -

: :i! 
34 21 46 11 cementation, dense, 5ubangular lithic ? , 

25 sand, no reaction with Hel, gray 
I / 

, , , -, , , 
" I / 

, , 
-, , 

:: :: Ii 
, 

~} 
, , 

~ -I:::: , -

II~ 
, 

- - ~:::: 
~ ~ ._- -- -- ~ ~ 

~ -- ~ -- ~ ~ ~ -

135 

Continued Next Page 
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HOLE NO. RCS-8 

DRILLING LOG ",,..(~\t<:ov SOLUTION 

" .-, 
oN. W " Qu 0 LL + PL Wz BLOWS 

-':> OR SPT 
~ '"0:: W Qu DESCRIPTION AND Q, 

:20:: CORE N CLASSIFICATION w 

I Ciio DATA 

I 3 
Lean CLAY, no reaction with Hel, dry, , 

4 9 24 (4,25) ~ • 'i' 
I 5 hard, medium plasticity, yellowish brown 
~ \ I 
I 4 

f 2 6 14 26 As above " " ~ 8 
I I g 
fl 6 ~ ~ ~ 3 8 16 24 As above ~ ~ 
~~ 8 
~ 

\ ~ 
E 4 Fat CLAY, no reaction with Hel, moist, 

, 
II (+4.5) t ,)< M 4 4 11 15 hard, high plasticity, dark yellowish 

= 
7 4.69 

brown // ~ ; 

~ /,' 

I 5 
5 5 11 28 (2.50) As above, very stiff, dark brown mottled, r y.e 

6 3.15 yellowish brown ; 

:t! 
/ ~ 

~ 5 Fat CLAY, no reaction with Hel, moist, 
; 

I 
(1.75) f 

; 
6 4 8 32 stiff, high plasticity, dark brown mottled, " • , 

4 2.25 
yellowish brown 

I I 

! 
2 

7 2 
I • 4 32 As above, brownish yellow 'I' 

2 10 

I 
2 

8 3 5 36 (1.00) As above, dark brown and brownish r f • 2 1.44 yellow mottled, grayish brown 

I 
WH Fat CLAY, no reaction with Hel, moist, ), 9 1 3 35 medium, high plasticity, brownish yellow I ~ 

2 mottled, gray 

WH (0.75) 
+ 10 1 3 39 As above • 

2 1.17 , 

I 15 

I 

-'-
Continued Next Page 
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HOLE NO. RCS-8 

DRILLING LOG (Cont. Sheet) 

11 

12 

13 

14 

File # 2182-99 

INC. P.R. 

SPT 
W Qu DESCRIPTION AND 

N CLASSIFICATION 

WH 
Elastic SILT, no reaction with Her, WH WH 30 

2 moist, medium, high plasticity, dark gray 

WH 
Fat CLAY, no reaction with Hel, moist, WH WH 40 

WH soft, high plasticity, gray 

WH 
As above, stiff WH WH 35 

WH LL=53, PL=29, PI=24 

WH 
WH WH 46 1.26 As above, stiff, black moWed 

2 

Continued Next Page 

I 
I 
t 
I 
I 
I 
I 
I 
+ 
\ 

\ 

\ 

\ 

\ 

f 
I 

I 

I 

I 

+ 
I 

I 

I 
_'_1-

, 

• 

, , 
• 

G--4+ 
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HOLE NO. ReS-8 

DRILLING LOG (Cont. Sheet) lE~TI~~fZ:e~FHOLE 

RI SOLUTIONS, INC. I -Arecibo, P.R. 

Cl 
z 

ELEV. IU_~i" '_H W 
[m] [feel] (!l 

,0.3 !375 ~ 

10.0 138.5-~ 
-

-

-

-

-

-

-

1-3.0 

-

-

-

-

-
'-4.6 53.5 

-

-

-

-

15 

16 

17 

18 

BLOWS 
OR 

CORE 
DATA 

8 
'S' 
9 

3 
3 
2 

2 
1 
2 

1 
2 
3 

SPT 
N 

17 

5 

3 

5 

W Qu 

26 

25 

36 

I" N • W lIE Qu 0 LL + PL 

DESCRIPTION AND 
CLASSIFICATION 

ao 1 2 , 4 

w 100. $0 6.0 .0 20 
N 20 40 60 $0100 

\ I , 

Well graded SAND with silt, medium, 
subangu/ar lithic sand, weak reaction 
with Hel, moist, weak cementation, gray 

As above, loose, about 6% shell 
fragments, strong reaction with Hel " I 

~--------------------~, 

SILT with sand, subangular fine sand, 
weak reaction with Hel, moist, stiff, non <> 
plaslic, dark gray I 

\ I 

rl 
I I 
, I 
I 
, I 
I 

I i 
, 

~~~~~~ __ ~~i I 
EiaStiCSILT, lensed wilh dark gray s!11 

, , 

, 

, , , , 
, , , , 
, , , , 

, 
• 

, 
• 

~ith sand (as above), about 4% shell 
33 I (1.00) fragments, strong reaction with Hel, 

moist, stiff, high plasticity, dark gray 
LL=39, PL=24, PI=15 

+ 
I 
I 

; I 

-

-

=-40 

-

-

-

-

-45 

-

-

-

-

-50 

:-55 

-

-
- - -0- ___ __ __ _,'-.L -'- -- ~ -

Continued Next Page 
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HOLE NO. RCS-8 

ISHEET 4 
OF 6 

PROJECT I LOCATION 
RECOVERY SOLUTIONS, INC. I Arecibo, P.R. 

ELEV. DEPTH 
[m] [feet] 

-5.8 57.5 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

19 

20 

21 

22 

BLOWS 
OR 

CORE 
DATA 

WH 
WH 
WH 

WH 
2 
4 

4 
8 
12 

SPT 
N 

4 

WH 

W Qu 

36 

46 (0.25) 

DESCRIPTION AND 
CLASSIFICATION 

Elastic SILT, no reaction with Hel, 
moist, stiff, high plasticity, gray 

As above, about 6% angular coarse 
sand,soft 
LL=50, PL=16,PI=34 

oNeW*QuOLL+PL 
0,01 234 , 

W 100 80 60 40 2.0 0 

NO 2.0406080100 

II I 

I 
i I 

i I 
I I 
I I 

, I 
I 
, I 
I 
, I 

+ 
, \ 
I, \ 

I, \ 

1 \ 

1 \ 

, 
",,--+1 

6 37 (1.00) As above, lensed with dark gray silt ~ f 
\ I 

20 40 

Sandy elastic SILT, 5ubangular medium 
lithic sand, about 8% shell fragments, 
strong reaction with Hel, moist. stiff, 
high plasticity, dark gray 

\ I 

\ I 

\ i 

\ I 

tl 
I I 

I 

I 

I-

I-

HO 

I-

-

-

-

-65 

I-

I-

I-

1-70 

I-

-

-

-

-75 

-

-

_ _ __ __ _L __ _ _ - - - -' - --
Continued Next Page 
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I 
I 

~ 
g 
§ 
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HOLE NO. RCS-8 
DRILLING LOG (Cont She t) I ELEVATION TOP OF HOLE . e I 11.75 feet 

PROJECT I LOCATION 
RECOVERY SOLUTIONS, INC. I Arecibo, P.R. 

ISHEET 6 
OF 6 

o 
ELEV. DEPTH ~ ~ 

Wz BLOWS oN. W " Qu 0 LL + PL 
--'::> OR SPT Q, 0 DESCRIPTION AND "-", W Qu ::!E", CORE N CLASSIFICATION w 100 ;lio DATA 

[m] [feet] fil 1= 
-18.0 97.5 --' 

:-:. I:t 
_.-.' I·r 

-18.3 98.5 .-

-

-18.7 100.0 

N 0 

5 Elastic SILT, about 8% wood fragments, 
27 'Sl. 13 36 (2.50) no reaction with Hel, moist, very stiff, 

7 high plasticity, dark grayish brown 

NOTE: 1) () penetrometer value 
2) Qu in tons per square foot 
3) N - values obtained from Standard Penetration Test, ASTM D 1586 
4) The stratification lines represent approximate boundaries between soil 

types and the transition may be gradual. 
5) These logs were prepared for a specific project and specific purpose. 

They should not be separated from the geotechnical engineering 
report. 

6) Groundwater levels reported in this log were measured during drilling and 
may differ from the true location of groundwater table. 

7) Boreholes drilled with automatic SPT. 

STATION 
COORDINATES (m): X' 406832.6615 y' 228904.5492 z ·11.75 

, ~ 1 4 5 

80 60 40 20 0 

20 40 60 80 100 

I 
, , , , 

, 
f \ , 

0 " • 
-

I-

~~----------------------~---------------------------------r---------------------------; g 
w 
'-' File # 2182-99 GEOCONSULT 

San Juan, Puerto Rico 
HOLE NO. RCS-8 

100 



HOLE NO. RCS-9 

DRILLING LOG r Kl::l;L)VERY SOLUTIONS, INC. I "r1t:~~ ~ 
LOC~T;~~;r P.R. U DRIL~~~~~Nt ;!~~'" A <;r 

JO~;~~BJviChY DATE HOLE _"A.~.'."':'. 
07/06/, """ 07101/1999 

12 feet"" ELE~~.lg~ Tfc;e~F HOLE 

ITOT~~~E~~~~F HOLE Alan'R. Cr' "'"IQ' 

0 IJ.Jz BLOWS ION • W '" Qu 0 LL + PL 

ELEV. z -'::0 OR SPT 10 1 2.1 ". IU[~e;]n IJ.J 0..0:: W Qu DESCRIPTION AND Qo 
[m] (!) :;;0:: CORE N CLASSIFICATION w 1,00. 60 6.0 '.0 2.0 IJ.J ;;50 

110.0 0.0 -' DATA 
N 10 2,0 '.0 6.0 ,0 ,10( 0 

4 Lean CLAY with gravel, subangular 
1 4 9 25 calcareous fine gravel, strong reaction 

i • - 5 with Hel, moist, very stiff, medium , r-
plasticity, dark yellowish brown , , 

. , 
I 

, 

- 5 Lean CLAY, about 4% subanguJar , 
r-

~ 
2 5 11 26 calcareous fine gravel, strong reaction 0 • 6 with Hel, moist, very stiff, medium 

i 
, 

plasticity, dark yellowish brown , 
- , c-, 

6 1 
, 

3 7 14 25 As above 
, 

7 
, , ;-

I 
, 

f8 , 

-~ 
, 

,5 4 , 

~ 
4 5 9 24 As above ? , 

4 . 
18.2 16.0 

. . 
1 . -, . 

4 · (1.25) Elastic SILT, no reaction with Her, . 
5 4 6 53 0 'I' • - 2 1.08 moist, stiff, high plasticity, dark gray I , -, 

\ 
, 
, 

- 2 J 
, 

I< 
, -

6 2 4 44 : (1.25) As above • 
2 • 

I • 
- / . -• . 

1 , , 
7 1 2 58 (0.75) As above 'I' " - 1 , -1 o 

\ I 
, , 
, 

- 2 , -
8 1 5 46 (0.75) As above ~ + ~ 

4· 
, 

16.3 1".0 
\ I 

, 
-

~35 -[: 

Well graded.SAND with silt, medium, 
, , 

5 
9 6 12 21 

subangular lithic sand, about 10% 

?I • 6 
subangular fine lithic gravel, no reaction , -

~. 
with HC/, moist, weak cementation, dark I , 

• gray , I 
, 

-L: I ;;~,gl~;;e~ .wit~Sllt and 
, 

! 
, 

6 sub rounded lithic gravel, , -

;-. 10 4 8 10 subangular coarse lithic sand, no 0 i • 

f 

4 reaction with HCI, moist, weak 
, , 

-': I cementation, dark gray I I 
, 

H , :-. I , 
I 

, 
-~:I i 

, 
, r-.. _- , , , 

-',i I I 
, 

-.' ; 
, c-, 

5 

) 
_ .... 1--.-1 

, 
- - -- _ _L __ . _L __ _ - - - - - - - - -

Continued Next Page 
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HOLE NO. RCS-9 

DRILLING LOG (Cont. Sheet) 1 0.00 T::e~F HULt: I~HL=~~ ~ 
IPRO~E.'::T ILO~" .Iv" 

, P.R. Kt:~<..JVERY SOLU-IIUN~, INC. 

0 wz BLOWS 
IoN • W * Qu 0 LL+PL 

ELEV. z ...J::> OR SPT DESCRIPTION AND Q, 10 1 , 3 4 
lu[~;t w 0.", W Qu [ml (!) :!E", CORE N CLASSIFICATION w 1100 80 60 40 -20 

w ~o DATA ZO 40 80 80 ·,or 14.7 117.5 ...J N 10 

~: . I I , 
f-- , , 

4.4 118.5 ~.- 1 

, 

I 
, 

:::: wel:~~a~:_d,,~a~~~~~, silt~~;;r,),oose, 
, , 

f-- {j 2 subangular I r 

Ir I , 
11 ' 3 4 10 sub rounded I lithic gravel, no I • 

1 reaction with Hel, wet, weak 
, 

•••• 

, 
:"20 - cementation, gray I 

, 
1 

, , 

1 

, 
, , 

- I 
, -, 

1 

, , , 

( I 
, 

-- , , 

::: 
, 

1 

, 

I 
, 

-
, -

I): , 
12.8 1235 , 

1 

, , 
I , 

2 , -
12 2 5 38 (1.00) Fat CLAY, no reaction with Hel, moist, <!> + • stiff, high plasticity, gray 

, 
3 I , 

I 
, 

- , , -25 
, 

I , 

I 
, 

-
, -, 

I , 

I , 
, I , 

-- , 
, 

I , , , 
- C" 

I , 
11.3 28.5 I , 

, , 
- WH Elastic silt with sand, subanguJar fine 

+ 
, '-

13 WH WH 30 (0.50) sand, weak reaction with Hel, moist, • , 
WH medium, high plasticity, dark gray , 

1 

, [.30 - , 

, , , 

1 

, 
- , f-

, , 
I 1 , 

I , 
I-- , , 

1 1 

, 
, , 

, , --

1 

, 
-0.2 33.5 I , 

, 

-:t~.~ 
Poorly graded SAND wlth silt, loose, , , 

-1 tl 
, 

! 
.... , 14 1 4 30 subanguJar medium lithic sand, no • 

3 reaction with Hel, moist, weak I 

cementation, dark gray I I 

\ 1 

I -35 -. I 

~. 
, 

:.; , 1 , , 
- \1 , -

i 
, 
, 
I --. I 

...L I 

- - - - - -- -- ~- -- - - - - -- - - - - -
Continued Next Page 
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HOLE NO. RCS-9 

DRILLING LOG (Cent. Sheet) I"LE~~lg~T;:erHUL" I:'Hcg~ ~ 

"t:vuvt:r(Y SOLUTIONS, INC. 
ILOCjilUI~," 

, P.R. 

Cl Wz BLOWS 
ON. W * Qu 0 LL + PL 

ELEV. z ...J:::l OR SPT o 1 , , 4 
IU[~;e;t W a.'" W Qu DESCRIPTION AND Q, 

[m] C9 ::>", CORE N CLASSIFICATION w 100 eo .0 4,0 ,0 
W ()jo 

1-14 137.5 ...J DATA N 10 20 'f 00 80 "0( 

[~ 
'1\ I , f-
I' I 

1\ 
, , 

3 I' 
, 

f-.. '9 
I 

15 18 22 As above, medium If • 
-:/. 9 

, 
'" . ! ' 

, 
~40 , 

() il , 
I 

" .. 
I 

I , 
I C-.. I I 

' .. 
'I 

, , 
- ! 

, c-.. I 

: 1 

I , 
I 

-' I I c-
1-3.3 143.5 

, 
1 

, , 
i I 

-:: 1 Sandy elastic SILT, subangular fine 
I L 

l~ 1 

, 
16 1 3 28 sand, strong reaction with Hel, moist, • 

2 medium, high plasticity, very dark gray ! I , 
~45 - , ! I 

! I 

I I 

1 

, 
-

, 
, c-, 

I 
, 

1 

, 

...:: 
, , f-

i 
, 

I 

, , , 
- I 

, -

1 

, 

, , , 
- 3 ~ + 

I e-
17 3 5 33 (0.75) As above, lensed with dark gray silty • 2 sand, 5ubangular fine sand , 

I , 
[-50 -:: 

I I , 
1 , , , 

: I 
1 

, , 
- , , I-, 

I 
1 

, , 
-

, l-
I 

: I 
1 

I , 
I 

- , 
I ;--

1-6.3 153.5 i 1 
, 

I 
I 

~ 
I 

I 
2 

, c-

: 18 3 6 39 
(0.50) Fat CLAY, no reaction with Hel, moist, H • 3 0.72 soft, high plasticity, black mottled, gray , 

I 
, 

-55 i 1 
, 
, 

Vh 
, 

\ 

, 

-~ I 
, -, 
, 

~- \ 

, 

~ 
I 

, , -, 

~ 
-

__ l.. _____ ~ - - - - -- -
_, 

- -' - -
~ 
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HOLE NO RCS-9 . 
DRILLING LOG (Cont. Sheet) I"LE~A~lg~Ti:e~FHOLE IMt:~~ ~ 

FOx'.··.··· 
'-<0 , 

Ri~nVERY SOLUTIONS, INC. 
\ LOC;:ION -Arecibo, P.R 

0 Wz BLOWS 
1<> N • W ,. Qu 0 LL + PL 

ELEV. z -':::> OR SPT 10 1 ? 1 4 luo=t Ie W a.'" W Qu DESCRIPTION AND Q, 

[m] [feet] c:J :2", CORE N CLASSIFICATION 1,00 ~~ so 4.0 20 
W <1io 

w 

,-7.5 157.5 -' DATA N 10 ;0 4.0 so 80 '101 

158.5~ 
. I -1' , 

I 
, I-

-7.8 
, 

i 
, 

I , 
- 3 , 

, -Elastic silt, no reaction with Hel, moist, 
, 

19 '3' 6 40 (1.00) i t • 
3 stiff, high plasticity, dark gray , , 

, 

- I , -60 
\ 

, , 
, 

, 

I , 

- I 
, -, 

I 
, , 

- I 
, c-, 

, 
I 

, , 
I 

, 

- , f-

1-9.4 163.5 , I 
, 
, 

Sandyelastic_S!LT I fine \ 
, 

- 3 sand, at top (2.0 in.) :d1a~~~~~lil i 
, 

I-
20 2 13 45 [ (1.25) silt (as above), about II '" + • 11 fragments, strong reaction with Hel, I 

, 
, 

- moist, stiff, high plasticity, very dark , 
[:--65 I 

gray I , 
I 

, , 
- I 

, 
e-, 

I 
, 

I 
, , 

-
, 

l-
I 

, 

I 
, , , 

68.5 -:: I 
, -

-10.9 I 
, , 

~I 
5 Well graded SAND with silt, medium, 

~ 
, 

I 
, c-

21 7 13 18 subangular lithic sand, strong reaction • 
6 with Hel, moist, Weak cementation, dark , , 

gray I , 
HO I , , , 

:1: 

I I 
, , I-

, , , 
I 

I , , e-

I 
, 

I , , , 
r 

1-12.4 \73.5 -I:::: 
, 

I I 
, , 

.:: 4 
, 

I-Elastic SILT with sand, subangular fine 

+ 
, 

~ 
22 6 10 31 (1.25) sand, no reaction with Hel, moist, stiff, t • 

4 high plastic"y, dark gray 
, 

, , 
- I 

, 
~75 

I , , 
, , 

I 
, 

- I , '-, 

J
. 

.. 

= I 
, 

-
, 

: I , 
- , r-

~ '- - - - - -- -
_L __ 

- - - - - - - I - - - -
Continued Next Page 
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~ 
b 
" z 
§ 
w 

" 

PROJECT 
RECOVERY SOLUTIONS, INC. 

o 
z UJ 

~ ~ 
ELEV. DEPTH 

[m] [feet] 
UJ 
-' -13.6 77.5 

-
-13.9 78.5 

-t~ti 
-:{}!: t 
- ~:;~} ~i:: 

-18.5 93.5 .... .; ';. 

-

-

-

-

25 

26 

BLOWS 
OR 

CORE 
DATA 

3 
5 
6 

4 
4 
6 

SPT 
N 

6 

20 

11 

10 

W Qu 

20 

19 

73 

42 (1.25) 

HOLE NO. RCS-9 

I 
LOCATION 

Arecibo, P.R. 

ISHEET 5 
OF 6 

ON. W " Qu 0 LL + PL 

DESCRIPTION AND 
CLASSIFICATION 

Q,O 1 2 3 45 

W 100 80 60 40 2.0 0 

N a 2.0 40 60 80 100 

Silty SAND, loose, subangular medium 
lithic sand, about 15% shell fragments, 
strong reaction with Hel, moist, weak 
cementation, very dark gray 

As above, medium 

As above, medium, subangular fine 
sand, about 1 % shall fragments, no 
reaction with Hel 

Elastic silt, lensed with very dark gray 
silty sand, subangular medium sand, no 
reaction with Hel, moist, stiff, high 
plasticity, very dark grayish brown 

I I , 

Ii:' 
, 

J ~' 
, 

I I'" , 
I I ... 

I I 

I I , 

I I 

, 

, , 

• , 

, , 

, , 
• 

- -'- -- - -- -- -- -- - - - - -
Continued Next Page 

HO 

I-

I-

~ 

I­
H5 

-

-

-

-

-90 

-

-

-

-

-95 

-

-

z;~ __________________ -. __________________________ -'r-____________________ ~ 
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HOLE NO. RCS-9 
DRILLING LOG (Cont Sh et) IELEVATIONTOPOFHOLE . e I 10.00 feet ISHEET 6 

OF 6 
PROJECT 

RECOVERY SOLUTIONS, INC. 
I LOCATION 
I Arecibo, P.R. 

ELEV. DEPTH 
[ml [feetl 

-19.7 97.5 

-
-20.0 98.5 

BLOWS ON.W"QuOLL+PL 
OR SPT W Qu DESCRIPTION AND 

CLASSIFICATION 
0,01 2 3 45 

CORE N 
DATA 

W 100 60 

N a 2.0 

27 
4 

'-4-
4 

8 30 
Poorly graded SAND, loose, subangular 
fine quartz sand, no reaction with He!, 
moist, weak cementation, gray 

NOTE: 1) () penetrometer value 
2) Qu in tons per square foot 
3) N - values obtained from Standard Penetration Test, ASTM 0 1586 
4) The stratification lines represent approximate boundaries between soil 

types and the transition may be gradual. 
5) These logs were prepared for a specifiC project and specific purpose. 

They should not be separated from the geotechnical engineering 
report. 

6) Groundwater levels reported in this log were measured during drilling and 
may differ from the true location of groundwater table. 

STATION 
COORDINATES (m): x = 406307.2065 Y = 228326.7222 z = 10.00 

o 

60 4p ,0 0 

40 60 eo 100 
, , , , , , , 
• 

~~----------------------r-----------------------------~--------------------------~ 
~ File # 2182-99 GEOCONSULT 

San Juan, Puerto Rico 
HOLE NO. RCS-9 

I-

l-

100 



.. ). . 

HOLE NO. RCS-10 

DRILLING LOG r QI=(",()II<=:RY SOLUTIONS, INC. 
ILOCATION 

P.R. 
rlUN~Y 

Jorge I. WiLilY 

13 feetO~ 

o 
ELEV. Ut,J-' '.M iIi 

[m] [feet] C!J 

20.5 0.0 ~ 

[19.6 ~O 

-

-

-

:!, -
116.413.5 

-

-

- - ~." 

2 

3 

5 

6 

7 

8 

9 

File # 2182-99 

BLOWS 
OR 

CORE 
OATA 

3 
4 
5 

5 
6 
6 

6 
6 
6 

5 
5 
6 

8 
7 
9 

6 
7 
5 

3 
4 
4 

6 
5 
5. 

5 
4 
4 

SPT 
N 

9 

12 

12 

11 

16 

12 

8 

10 

8 

5 

W Qu DESCRIPTION AND 
CLASSIFICATION 

u 1999 

,<> N • W * Qu 0 LL + PL 
Q, 10 1 , , , 

W '100. '.0 6.0 '.0 ,0 a 
N ,0 20 '.0 6.0 80 .1Oe 0 

20 

41 

Lean eLA Y with gravel, soft, dry, 
medium plasticity, subangular 
calcareous fine gravel, strong reaction 
with Hel, dark brown 

Lean CLAY, soft, medium plasticity, dry, 
about 2% roots, weak reaction with 
HCL, dark brown 

43 (1.25) Fat CLAY, stiff, high plasticity, moist, no 
reaction with Hel, gray 

56 I (1.25) As above 

38 (0.50) 
Elastic SILT, soft, high plasticity, moist, 
about 2% shell fragments, weak 
reaction with Hel, dark gray 

58 : (~:~~) As above, about 1 % shell fragments 

46 (1.25) As above, stiff, high plasticity, grayish 
brown mottled, dark gray 

59 (1.00) As above 

52 
Elastic SILT with sand, soft, high 
plasticity, moist, subangular fine sand, 
no reaction with Hel, dark gray 

, , 

, , , , 

, , 

, 
~o i' 
I : 
'\ " 

J 1< .:' 

I I 
J + 

I 1 

r f 
; I 

<> I 
I 

, , 

, , 

, , 

~------------~, I 

J I 

, , 

27 
Poorly graded SAND with silt, medium, 
subangular medium lithic sand, weak 
cementation, dark gray 

1 I 

1 I 

, , • -

-

-

-

-

-

I-

I-

r- 10 

I-

I-

I-

I-

1-15 

I-
'-- -- -~ -- ~ ~ ~ ~ ~ '~i -

Continued Next Page 
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HOLE NO. RCS-10 

DRILLING LOG (Cont. Sheet) I 2o.5~T~e~FHULt ISHE~~ ~ 
;T ILOC~';~:'h~ P.R. RECOVERY SOLUTIONS, INC. 

0 wz BLOWS 
oNeW"QuOLL+PL 

ELEV. 
IU[i':.:r 

z -J::> OR SPT DESCRIPTION AND CO 10 1 2 3 4 UJ a.", W Qu 
[m) (!) ::!i", CORE N CLASSIFICATION w 1100 ao 6.0 4.0 ,0 e w (jjO DATA 115.2 117.5 -J N 0 20 40 60 a010e 

.. ' I I , .' . - . , 
~ 

114.9 118.5 I 
, 

I 
, 

~:~i~~d;'~1- with sand, 
, 

dj 
, 

1 .. ,'Cu, ", subreunded lithic gravel, i I 
, "-

11 '2' 4 25 sub rounded medium sand lithic sand, e l\,z;.r:; 2 weak cementation, weak reaction with 
, , 

~$~ - HCL, gray 
, 

I 
, 

:-20 
I 

, , 
"""'-'t , 

I 
, 

~2,,~ 
, 

- I 
, ~ , 

~ I 
, , , 

- I 
, 

I-, 

I 
, , , 

~~ I 
, 

p,;::,tl: 
, I-

13.3 123.5 I 
, , 

~12 I 
, 

WH 
, 

I-
Fat CLAY, stiff, high plasticity, meist, ne + 

, 
2 4 43 (1.00) " e 

I: 
2 reaction with HeL, gray I 

, , 
t- 25 I 

, 
, , 

I 
, , 

I 
, 

I-, , 

o 
I 

, 

I 
, , 

-
, 

I-, 
I 

I 
, , , , 

~ I 
, l-

I 
, 

~ 
, , 

1 l 
, 

I-
As above, soft, about 15% wood I 

, 
13 2 4 36 e 

2 fragments , 
I 

, 
I 

, 
~30 

~ 
, , 

V//. I 

I 
, 

I 
I 

, 
I-, 

I I 
, , , 

I-, , 

I I 
, , , , I-

~~~ 110.3 133.5 I I 
, 
, 

k". F' 
, 

- VfJ:. 2 Silty SAND, very leose, weak 
I 

, I-

! f::)"P 14 3 5 22 cementation, subangular medium lithic t e 
2 sand, weak reaction with HeL, dark gray 

, 

~·.rl:: 
, , 

F-35 - ~:'': . I I 
, 
, 

r··:' . , 
, , 

- F:,' '. I I 
, 

I-
r:"f' : 

, , 
, 

I 
, 

C:'';:':':? I 
, 

~ /::'::::: 
, 

c-, 

~ - ':,.i.:':,:.:·. - -- ---- -,- - - - - - _'_J , 
-- - -

Continued Next Page 
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5 
'" z 
§ 
w 

'" « 

HOLE NO. RCS-10 

DRILLING LOG (Cont. Sheet) IELE~'ijI~~T;:e~FHOLE ISHEET 3 
OF 6 

PROJECT I LOCATION 
RECOVERY SOLUTIONS, INC. I Arecibo, P.R. 

o 
ELEV. DEPTH ffi ~ 

[m] [feet] ~ r:: 
9.1 37.5 -' 

BLOWS 
OR 

CORE 
DATA 

-.f:~Tj\'f+--+---J 
_.:::.;:\ t 15 . ~ 

\?:: tJ_+_-+_
1_-J 

-t~~H 

~m 
7.2 43.5 '.' '.: .;. 

-

-

-
5.7 48.5 

16 

17 

2 
2 
2 

3 
2 
4 

-: ':: ~ :.:.: 
=:.: :: .: :: 

-". :. "1+--+--+ 

~m: 
l:': :: .: '. 

-j'. : .. ' 

4.2 53.5:": • : 

-

, 

18 
2 
1 
3 

SPT 
N 

2 

4 

6 

4 

W Qu 

23 

44 (1.00) 

29 (0.50) 

<> N • W " Qu 0 LL + PL 

DESCRIPTION AND 
CLASSIFICATION 

0,0 1 ~ 3 45 

W 100 80 60 40 20 0 

N 0 2.0 40 60 80 100 

As above, loose, wet 

I 

I 

I 

I 

I 

I 

~---------11 I 
Elastic SILT, stiff, high plasticity, moist, 1 
about 20% shell fragments, strong 0 i 
reaction with Hel, very dark gray 1 

, I 
1 I 
I, I 
I, I 

~-------111 
Sandy SILT, soft, nonplastic, 
subanguJar fine sand, about 4% shell 
fragments, strong reaction with Hel, 
very dark gray 

# 
! I 
1 I 

1 I 

~---------jl I 

, 
• 

, 

, , , , 
, 
• 

, 
• 

37 (0.75) Elastic SILT, • 

, 

f.-40 

f.-45 

-

-

-

-

-50 

-

-

-

-

-55 

-

-

'" ill - - -- -- -~ -- - - - - - - .- -
~- -

N 

-
Continued Next Page 
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o 

HOLE NO. RCS-10 

DRILLING LOG (Cont. Sheet) 
ELEVATION TOP OF HOLE 

20.50 feet ISHEET 4 
OF 6 

PROJECT 
RECOVERY SOLUTIONS, INC. 

ELEV. DEPTH 
[m] [feet] 

3.0 57.5 

-
1.1 63.5 

-t:jr:: 

19 

20 

BLOWS 
OR 

CORE 
DATA 

WH 
WH 
WH 

- ~:';;;': :I~H-I-+----j 

-0.4 

-1.9 

_::/:":" 

.. J:, 
-' 

o 21 
6 
9 
6 

-' 'A-t--I~--I 
o 

-' 
o 

-' . 
o 

-' 
73.5 o 

-

-

-

-

22 
3 
6 
9 

SPT 
N 

WH 

15 

15 

I 
LOCATION 

Arecibo, P.R. 
oN. W " Qu 0 LL + PL 

W Qu DESCRIPTION AND 
CLASSIFICATION 

a"o 1 2 , , 5 

26 (0.75) As abave. dark gray 

20 

36 

33 (125) 

Paarly graded SAND with silt, medium, 
weak cementation, subangular lithic 
sand, dark gray 

SILT with sand, soft, nonplastic, moist, 
subangular fine sand, strong reaction 
with HCL, dark gray 

Elastic SILT, stiff, high plasticity, maist, 
about 3% shell fragments, strong 
reaction with HeL, dark gray 

W 100 80 60 40 2'0 0 

N 0 2.0 40 60 80 100 

! I 
I I 

if 
I I 

\ 

I 

I 

I 

I 
I 
I 

, I 

\ I 

~I 

! I 

I I 

I I 

I I , 

I I 
, 

H 
i I 
I I 

I 

, , , 
• 

, , , , 

, , 
• 

, , , , , , 

, 

• 

I-

f--60 

f-

I-

-

-65 

-

-

-

-

-70 

-

-

-

-

-75 

-- - - -- -- - - -- - - - - -
Continued Next Page 
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0 lZ; 
·0', 

HOLE NO. RCS-10 
DRILLING LOG (Cont. Sheet) IELE~')jI~~T;:e~FHOLE ISHEET 6 

I OF 6 
PROJECT I LOCATION 

RECOVERY SOLUTIONS, INC. I Arecibo, P.R. 
0 UJz 

ELEV. DEPTH z UJ -':::l 
UJ Q. 0.", 

[m] [feet] Cl ~ :>", 
UJ Clio -9.2 97.5 -' 

: .... 
" .. ':; ,'. 

-J: 
" 

-9.5 98.5 ':. :.,. .. 

-
27 

-

BLOWS 
OR SPT W Qu CORE N 

DATA 

23 54 

DESCRIPTION AND 
CLASSIFICATION 

Elastic SILT, soft, high plasticity, no 
reaction with Hel, dark gray 

oNeWlIEQuDLL+PL 

0,0 1 ~ 145 

W 100 60 60 40 20 0 

N 0 2,0 40 ~o 80 100 

I 

o e 

-10.0 100.0-
~~~~~~L-~----~~---L--~------------------~--------------~100 

NOTE: 1) () penetrometer value 
2) Qu in tons per square foot 
3) N - values obtained from Standard Penetration Test, ASTM D 1586 
4) The stratification lines' represent approximate boundaries between soil 

types and the transition may be gradual. . 
5) These logs were prepared for a specific project and specific purpose. 

They should not be separated from the geotechnical engineering 
report. 

6) Groundwater levels reported in this log were measured during drilling and 
may differ from the true location of groundwater table. 

STATION 
COORDINATES (m): x = 406351.7733 Y = 228106.2962 z = 20.50 

Z~----------------------r------------------------------'--------------------------1 § 
w 

'" 
File # 2182-99 GEOCONSULT 

San Juan, Puerto Rico 
HOLE NO. RCS-10 



HOLE NO. RCS-11 

DRILLING LOG ITI,"'II"', INC. 

Truck Mounted 

Wz BLOWS oN. W * Qu 0 LL + PL 
...J:o OR SPT DESCRIPTION AND Q, 0.0: W Qu :;;0: CORE N CLASSIFICATION w Ciio DATA 

4 Lean CLAY, strong reaction with Hel, 
3 8 23 moist, hard, medium plasticity, yellowish 0 • 5 brown I 

4 
2 5 11 25 (3.50) As above, ver; stiff <> ,.; 

6 
/ 

5 ~ 
/ 

3 6 12 26 (2.25) As above, very stiff, no reaction with >( ; 
6 HCI 

\ 
3 

As above, very stiff, no reaction with \ 
4 3 7 27 (3.00) t 'I' • 4 HCI , 

4 
As above, very stiff, no reaction with )< 5 5 9 26 (3.00) ;, • HCI, dark yellowish I 

, 
4 

/ 
, , 

4 Fat CLA Y, no reaction with Hel, moist, I / 
6 4 9 36 stiff, high plasticity, dark brown mottled, " r • , 5 yellowish brown 

/ 
2 Fat CLA Y, lensed with brownish yellow 

~ 7 2 3 34 silty clay, no reaction with Hel, moist, • 
1 

, 
stiff, high plasticity, yellowish brown 

I \ 
3 

, 
Lean CLAY, no reaction with Hel, \ 

, 
8 2 5 38 (1.50) moist, stiff, medium plasticity, dark r l' • 

3 brown mottled, brownish yellow 
, 

/ 
2 Fat CLAY, lensed with brownish yellow , 

9 3 5 35 (1.00) silty clay, no reaction with Her, moist, 0 ~ • 
2 stiff, high plasticity, dark brown mottled, I , 

I 
yellowish brown : / 

1 
As above, lensed with yellowish brown 

, 
10 2 3 38 (0.25) • 

1 silty clay, dark yellowish brown 

! \ 15 

~I 

Continued Next Page 

GEOCONSULT 
Puerto Rico 

File # 2182-99 HOLE NO. RCS-11 



·0"'········· ii>. 

0 <,',~ , 

) 

DRILLING LOG (Cont. Sheet) 

RY SOLUTIONS, INC. 

UJ Z BLOWS 
;r~ OR SPT 
:E", CORE N 
CJio DATA 

W Qu 

11 t:;J~ WH 41 
WH 

WH 
12 WH WH 33 

2 

WH 
13 WH WH 37 1.25) 

1 

WH 
14 WH WH 49 .00) 

WH 

- -

HOLE NO. RCS-11 

, P.R. 

DESCRIPTION AND 
CLASSIFICATION 

Fat CLAY, no reaction with Hel, moist, 
stiff, high plasticity, brownish yellow 
mottled, olive gray 

Elastic SILT, no reaction with Hel, 
moist, stiff, high plasticity, dark gray 

Fat CLAY, about 2% wood fragments, 
no reaction with Hel, moist, stiff, high 
plasticity, dark gray 

Elastic SILT, no reaction with Hel, 
moist, stiff, high plasticity, dark gray 

f 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

+ 
I 

I 
I 
, 
I 

I 
+ 
I 

I 

I 
- - _ '--.J - -

Continued Next Page 
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, 
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30 



0' (t ' ... ' ''c''_ 

.Q/ 
" i 

HOLE NO. RCS-11 

PROJECT I LOCATION 
RECOVERY SOLUTIONS, INC. Arecibo, P.R. 

ELEV. DEPTH 
[ml [feetl 

9.6 37.5 

-
9.3 38.5 

BLOWS 
OR 

CORE 
DATA 

- ::"<~::: } 
_ .jj)j:.I_+_1_5-+_3_--1 

- ;::: ::~: ;;:: 

7.7 
:~~! 

43.5 ... :'.:. :,. 

-

-

-

-

-

-

-

-

-

-

-

-

-

16 

17 

18 

2 
3 
7 

4 
5 
8 

6 
5 
6 

SPT 
N W 

6 38 

10 45 

13 21 

11 87 

Qu DESCRIPTION AND 
CLASSIFICATION 

Silty SAND, subangular fine sand, no 
reaction with Hel, moist, weak 
cementation, dark gray 

Sandy SILT, subangular fine sand, no 
reaction with Hel, wet, soft, nonplastic, 
dark gray 

Sandy SILT, subangular medium sand, 
about 14% shell fragments, strong 
reaction with Hel, moist, soft, 
nonplastic, very dark gray 

As above, subangular fine sand 

- - -- -- -- -- - - - - -
Continued Next Page 

ISHEET 3 
OF 8 

ON. W * Qu 0 LL + PL 
Q,O , , , 4 5 

W 100 ao 60 40 20 0 

NO 2.0 40 60 80100 

I I 

, 

'I I 

; I 

; I 
[ I 

;1 

;1 

II 
1 

[I 

;1 

;1 

;1 

'I 

~ 
'I 
[I 

;1 

;1 

I [ 

" ' [1,/ 

i , , 
r 1\ 
II \ 

II .... 
I [ 

; 

; 

, 

; 

; 

, 
• 

; 

; 

, 
• 

, 
• ; 

I-

Ho 

I-

H5 

-

-

-

-

-50 

-

-

-

-

-55 

-

-

~~----------------------r------------------------------'--------------------------~ 
1:l File # 2182-99 GEOCONSULT HOLE NO. RCS-11 GL-______________________ L-______ ~S~an~J~u~a~n.~p~u~e~rto~R~i~CO~ ______ ~ __________________________ ~ 



-1.4 

-

-

-

= -:: 
-
-

Wz BLOWS 
c:~ OR SPT W 
:;; '" CORE N Clio DATA 

Qu DESCRIPTION AND 
CLASSIFICATION 

HOLE NO. RCS-11 

1<> N • W " Qu 0 L..L+PL 
ao 10 1 , 3 4 

W Itoo 80 60 .• 0 20 
N 10 2.0 '0 60 BO 'IOt 

[I " 
, [ 

/---------------1 I i 

19 

20 

21 

22 

}-
3 

2 
3 
2 

WH 
1 
3 

7 
7 
10 

5 39 Elastic SILT, weak reaction with Hel, 
moist, stiff, high plasticity, dark gray 

5 41 (0.50) As above, lensed with gray silt, medium 

4 43 

17 30 

Fat CLAY, no reaction with Hel, moist, 
stiff, high plasticity, gray 

Silty SAND, medium, subangular fine 
sand, no reaction with Hel, moist, weak 
cementation, dark gray 

_ _ --'_ __ __ _L 

Continued Next Page 

\ I 

\ I 

\ I 

II 
; I 
; I 
_'_1-

• , 

• , 

, , 
• 

-' - -

File # 2182-99 GEOCONSULT 
San Ju;n, Puerto Rico 

HOLE NO. RCS-11 

I-

I-

i=-60 

I-

I-

I-

I-

I-

I-

I-

I-

-70 

-

-

-75 



~ 
t; 
~ 

5 
" 
~ 
" o 
w 

" 
& 

HOLE NO. RCS-11 

ISHEET 5 
OF 8 

PROJECT I LOCATION 
RECOVERY SOLUTIONS, INC. I Arecibo, P.R. 

o 
ELEV. DEPTH ~ ~ 

[ml [feetl ~ ~ 
-2.6 77.5 --J 

-2.9 78.5 - ·f/·f:: 

-

-

-

-

: 
-

-

-6.0 88.5 -

-=nu: 

23 

24 

25 

BLOWS 
OR 

CORE 
DATA 

2 • :1 
4 

2 
3 
3 

6 
12 
15 

- '~::.~~:f: ~}'1-+--+---1 

- ~.~ :~:J: ii:: 

-7.5 

- ·i:~i.:H; 
93.5 <Djj 

-

-

-

26 
4 
4 
4 

SPT 
N 

7 

6 

27 

8 

W Qu DESCRIPTION AND 
CLASSIFICATION 

oNeW"QuOLL+PL 
000 1 ? 1 4 5 

W 100 ao 60 40 ;1.0 0 

N 0 20 40 60 8,0 100 

I 'T 

I 
I I , 

40 (1.25) Elastic SILT, no reaction with HCI, 
moist, stiff, high plasticity, dark gray r t 

, 
e 

42 (1.00) 

17 

35 (1.25) 

As above, about 7% shell fragments, 
about 10% subangular fine sand, strong 
reaction with Her 

Silty SAND, medium, subangular fine 
sand, weak reaction with Her, moist, 
weak cementation, dark gray 

Elastic SILT, about 16% shell 
fragments, strong reaction with Her, 
moist, stiff, high plasticity, very dark 
gray 

I 
I 

, I 
I 
, I 
I 
. I 
I 

<> + 

I I 

I I 
J + 
I I 

• 
• , , , 

, , 
e , 

, 
e , 

~- - - _ _ __ _L __ _L _ _ - - -

Continued Next Page ~ 

I-

I--

1--80 

-

'""85 

-

-90 

I-

-95 

-

N 

N 
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HOLE NO. RCS-11 

DRILLING LOG (Cont. Sheet) 
ELEVATION TOP OF HOLE 

21.00 feet ISHEET 6 
OF 8 

PROJECT 
RECOVERY SOLUTIONS, INC. 

~ 
~ 

" " z 
§ 
w 

" 

ELEV. DEPTH 
[m] [feet] 

-8.7 97.5 

-

-

-

-

-

-
-

-

-

-

= 
-:: 
-

-

-

-

..:: 
-

-

j 
~ 

j 

-

§ -

o wz 
Z UJ...J:J 
w a. CLa::: " ~::;;", 
~ ~O 

27 

28 

29 

30 

BLOWS 
OR 

CORE 
DATA 

3 
4 
4 

4 
6 
7 

4 
5 
4 

SPT 
N 

7 

8 

13 

9 

1 LOCATION 
I Arecibo, P.R. 

oN. W " Qu 0 LL + PL 

Qu DESCRIPTION AND 
CLASSIFICATION 

Q"O 1 2 1 4 5 
W 

42 (1.50) 

Elastic SILT, lensed with very dark gray 
sandy silty, subangular fine sand, no 
reaction with Hel, moist. stiff, high 
plasticity, very dark grayish brown 

50 (0.50) As above, medium, very dark gray 

50 Elastic SILT, no reaction with Hel, 
65 (1 :44) moist, stiff, high plasticity, very dark 

gray 

55 (2.00) As above 
2.16 

Wi00 eo 60 40 20 0 

N 0 20 40 60 80 100 

1 

1 " 

i 

, I 
1 

1 I 
I I 
, I 
1 

~ 
I, \ 

I, \ 

1 \ 

I, \ 

l 
1 

1 

f 

I 

\ ! , 

~~ , 
\ : 

, 

\ " 

I I 
, 

, , , 

• 

, 
/ II 

I 

/ ", , 

, 
• 

/ '-, 

I-

1-100 

-

-105 

-

-

-

-

-110 

-

-

-

-115 

-

-

~ _ _ __ __ ~_ _L _ _ _ _ - _' _1- - -:i:- -- -
N 

Continued Next Page 
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HOLE NO. RCS-11 

DRILLING LOG (Cont. Sheet) IELE~ATg~Ti:e~FHllLE I~Hl:g~ ~ 

Rr;'" "'~"y SOLUTIONS, INC. 
ILOC~ !Iv," -Ar';cibo, P.R. 

o 0 wz BLOWS 
ION • W " Qu 0 LL + PL 

ELEV. z -':::> OR SPT 10 , , , 4 

IU[i:.:t 
w 0.« W Qu DESCRIPTION AND Q" 

[m] t? :2« CORE N CLASSIFICATION w 1,00 .0 '.0 ~o 2,0 
w ;;;0 DATA 1-14.8 1117.5 -' N fo" ZO 40 .0 S01Q( 

I , 
- I I-, , 

I I 
, , 

- 3 , , I-
31 '1' 6 37 (0.50) As above, soft, dark gray rf • 

5 
, , 

- ; \ 
, ~120 , , , , 

\ 
, 

- I 
, I-, , 

\ ...: 
, , 
I 

, r-, 
: \ 

, , 
...: I 

, , r-
1-16.6 1123.5 \ 

, , , 

~1132 
I 

, 
1 Fat CLAY, lensed with gray silty sand, 

, 
-

1 (1.50) subangular fine sand, about 2% wood + 
, 

4 7 53 <i> • 
3 fragments, no reaction with Hel, moist, 

I 
, 

stiff, high plasticity, dark gray 
, 

I 
, 

r125 

I 
, , 

I , 

I 
, 

, , -, 
I 

, 

I 
, 

,~;I 
, , , -
I 

, 

I 
, , , 

I 
, -

-18.2 I 
, , , , 

...:: 3 Silty SAND, loose, subangularfine l 
, 

-

I 
, 

33 3 7 14 sand, no reaction with Hel, moist, weak • , , 
4 cementation, gray , 

- I I 
, -130 , 

, , 
L 

, 
I I 

, 
- N , r-

I':: 
, 

Fi 
, 

I I 
, 

g , 
- 1'-: , r-, 

t·: E I i , 
I:·~ I 

, 

-
, 

I-, 
1-19.7 1133.5 I I 

, , , 
- 4 

, I-

: 34 6 13 48 1(2.00) Elastic SILT, no reaction with Hel, t + , 7 moist, stiff, high plasticity, dark gray , , , 
- I I , H35 , , 

I 
, 

- I 
, r-, , 

I 
, 

I 
, 

- -, 
- - - - - - ___ .. L _L - - - - - - - ......L , 

- - -
Continued Next Page 
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. 
" 

I 
~ 
~ 
~ 

I 
~ 
I 

I 
" ~ ; 
~ 

~ 
~ 

I 
~ 

I 
~ 
'i 
M 

I 
" I 
! 
~ 

I 
! 

I 

m 
~ 
" ro 

b 
" z 
0 
g 
w 

" iC 

) " m m 
N 

" 
ro 
N 
N 
Z 
0 
U 
0 
W 

" 

----------------._- ~~--------,-.-~-----.-----"-~-"-----

HOLE NO. RCS-11 

DRILLING LOG (C t Sh t) IELEVATIONTOPOFHOLE on . ee 21.00 feet 
ISHEET 8 

OF 8 
PROJECT I LOCATION 

RECOVERY SOLUTIONS, INC. Arecibo, P.R. 

Cl UJz BLOWS 
oNeW*QuO LL + PL 

ELEV. 
[m] 

-20.9 

-24.7 

DEPTH z 
UJ 

[feet] (!) 
UJ 

137.5 -' 

--= 

-

--.: 
: 

-

-

-

--.: 

-

-

-

--.: 
-

-

150.0 

w -'=> OR SPT Qo 0 1 DESCRIPTION AND Q. 0.0: W Qu 
~ :20: CORE N CLASSIFICATION 100-~'O 

;:;0 w 
DATA N 0 

7 
35 ' 6 11 55 As above, about 4% wood fragments, 

5 soft 

5 
36 7 17 48 (1.50) As above 

10 

7 
37 12 20 34 (2.00) As above 

8 

NOTE: 1) () penetrometer value 
2) Qu in tons per square foot 
3) N ~ values obtained from Standard Penetration Test, ASTM 0 1586 
4) The stratification lines represent approximate boundaries between soil 

types and the transition may be gradual. 
5) These logs were prepared for a specific project and specific purpose. 

They should not be separated from the geotechnical engineering 
report. 

6) Groundwater levels reported in this log were measured during drilling and 
may differ from the true location of groundwater table. 

7) Boreholes drilled with automatic SPT. 

STATION 
COORDINATES (m): x = 406653.7773 Y = 228290.0031 z = 21.00 

20 
T 

i , 

<> 
I 

I 
, 

I 
, 
I 
, 

I 

I 
<> 

I 

I 

I 
, 

I 

I 
, 

\ 
0 

1 ! 4 

&0 40 20 

40 60 ~o 

I , , 
I 

, , , , 

I • , 

I 
, , , , 

I 
, , , , 

I 
, , , 
, 

I 
, 
, 
, 

, 

I 
, , 
, , 

+ 
, 
e , , 

\ 
, , , 

I 
, 
, , , , 

\ 

, , , , 

\ 
, , , , 

I , 
\ 

, , , 
~ 

, 
e 
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San Juan, Puerto Rico 

5 

0 

100 

-

-

- 140 

-

l-

I-

I-

I-145 

I-

l-

l-
f-
-

150 



HOLE NO. RCS-12 

DRILLING LOG I' Kt: .... uVERy SOLUTIONS, INC. 10Ht:g~ ~ 
,LOCATION 

, P.R. I~ 11 DRIL~erez /,;; ;~~ ."~ 
"lev 

Od'········ (" 

'"VJor~~'! B~iChY DATE HOLE 
07/07/1-999 0~~~b;~~~9 

4.5 fe~t~ -1 O. O~ TfO:e~F HOLE 

TOT~~~E~~~~F HOLE I'N'A~~'R. (',,,~Io 
0 Wz BLOWS !ONeW*QuOLL+PL 

ELEV. z ...J:::> OR SPT 10 1 2 3 4 lu_~r W "-0:: W Qu DESCRIPTION AND CO 
[m] [feet] (9 :>0:: CORE N CLASSIFICATION w 1100. &0 60 40 20 c W ;Jio DATA 110.0 0.0 ...J 

N 10 20 40 6.0 ;0 ',oe o 
5 Lean CLAY, about 2% subangularfine 

1 8 12 42 quartz sand, strong reaction with Hel, i • 
~~ 

4 dry, soft, medium plasticity, dark -
yellowish brown , , 

, 
- 4 

, 
-

2 5 8 30 As above <) • 
3 I 

, , , - -, 
3 J 

, , 
3 3 5 35 As above, no reaction with Her • - 2 

, -
'8.6 145 ~ I 

, , 

~oU 
, 

2 
, , 

-
Fat CLAY, no reaction with Hel, moist, It , 

4 1 3 39 • 
2 stiff, high plasticity, gray 

13·2 
, 
, -

\ , 

5 

4 
, 

5 4 7 40 (0.50) Elastic SILT, no reaction with Her, <y • - 3 moist, soft, high plasticity, dark gray , -

o , 
I , 
1\ 

, 
- 4 , -
- 6 3 15 37 As above, lensed with dark gray sandy 

I~ ~ 
12 silt, subangular fine sand , 

17.3 9.0 
, 

I , 
-;::: i, , . 

-@ 
7 Well graded SAND with silt, medium, 'II , 

7 7 13 12 6 
, 

subangular lithic sand, no reaction with • 
6 HCI, wet, weak cementation, dark gray i -, 

-} II 
, , 

5 
, 

-, 
::: : 8 7 15 20 As above t • 

8· , 

- :-: , -
I , ::: 8 I , 
J , ;.: 9 6 12 16 As above, moist • - ::: 6 I, -

< , 

Well graded SAND with silt and gravel. 
,j 

, 

-::: 7 loose, subrounded lithic sand, 11 -

::: 10 4 8 13 subrounded fine lithic gravel, no • 
~ ::: : 4 reaction with HCI, wet, weak , 

I I 
, 

-:::: cementation, dark gray , -
, , 

10 

15 

" I I , 
i , 

- -, 

I \ 

- -

- --.: .- - --- ~- ~- ~- - - -- -- .- .- I_L - --
, 

--' 
Continued Next Page 
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HOLE NO. RCS-12 

DRILLING LOG (C t Sh t) I ELEVATION TOP OF HOLE on. ee 10.00 feet 
ISHEET 2 

OF 8 
PROJECT I LOCATION 

RECOVERY SOLUTIONS, INC. Arecibo, P. R. 
0 Wz BLOWS oN. W * Qu 0 LL + PL 

ELEV. DEPTH z w -'::::> OR SPT DESCRIPTION AND c, 0 1 2 3 4 5 W "- "-", W Qu [m] [feet] C> ~ ::;;", CORE N CLASSIFICATION w 100 80 60 40 20 0 
W C7io DATA 4.7 17.5 -' N 0 20 40 60 eo 100 

-~J I 
, , 
1 

, I-, 
4.4 18.5 .. 

I 
, 

I , , 
- 2 

Elastic SILT, no reaction with HCl, ~ t 
, I-

11 • 1" 2 31 (0.75) • 
1 moist, medium, non plasticity, gray , , 

- I 
, '-: 

1 

, 
, 

20 
, 

I 
, 

-
1 

, I-, , 

I 
, 

- 1 

, 
I-, , , 

I 
, 

1 

, 

- , I-, 
2.8 23.5 , 

I 
, 

1 

, , 
I-- 2 Well graded SAND with silt, loose, , 

12 1 6 23 subangular lithic sand, no reaction with "I • 
5 Hel, wet, weak cementation, dark gray 

1 ' 

, , 
- 1-' , 

I 1 

, , 
25 

, 
I-- I , 

1 
I 

, , , 
- I 

, I-, 
I , , , 

I 
, 

- I 
, I-, , 

, I , 
1 ~ 1 

, 
I-- Elastic SILT, no reaction with He!, 

, 
13 2 4 40 • 

2 moist, stiff, high plasticity, gray 
I 

, 

1 

, 

, -- , 30 

I 
, 

1 

, 

, 
- , -

I 
, 

1 

, 
; , -- I 
, 
, 

1 ' 
, , 

- : i 
, -
, 

-0.2 33.5 I' , 

, 

m 
~ 
~ 

~ 
~ 

~ 

" 

3 I 
, 

-
--:: SILT with sand, subangular sand, no , 

14 4 7 31 reaction with Hel, moist, soft, t • 
3 nonplastic, dark gray 

, 

I 
, 

- -
1 , 

35 

" z 
" " 0 
w 

'" 
" " 

I 
, , 

-- 1 
, 
, 

: I 
, , 

I , -- , 
m 
m 

) ~ 
~ 

N 

I , 
-,- - - - -- ---- - - - - - - - ~ - - -

Continued Next Page 
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~ 

'" " z 
o 
u 
o 
w 

" 

HOLE NO. RCS-12 

PROJECT [LOCATION 
RECOVERY SOLUTIONS, INC. [ Arecibo, P.R. 

ELEV. DEPTH 
[m] [feet] 

-1.4 37.5 

-
-1.7 38.5 

-

-

-

-
-4.8 48.5 

.. 

-6.3 53.5 -./(y: 
-
-

-

-

-

Wz 
-':::J 
"-0:: 
::'0:: 
i7io 

15 

16 

17 

18 

BLOWS 
OR 

CORE 
DATA 

2 
'3 

9 

5 
3 
3 

5 
8 
8 

4 
5 
5 

SPT 
N 

12 

6 

16 

10 

W Qu DESCRIPTION AND 
CLASSIFICATION 

43 (0.50) Elastic SILT, no reaction with HCI, 
moist, soft, high plasticity, gray 

29 (0.50) 

24 

As above, lensed with dark gray sandy 
elastic silt, subangular medium sand, 
about 7% shell fragments, strong 
reaction with Her 

Poorly graded SAND with silt, medium, 
subangular medium lithic sand, about 
3% shell fragments, weak reaction with 
Hel, wet, weak cementation, dark gray 

46 (0.50) Elastic SILT, no reaction with HCI, 
1.35 moist, soft, high plasticity, gray 

- - ---'--- ~. ---
Continued Next Page 

ISHEET 3 
OF 8 

ON. W " Qu 0 LL + PL 
0,0 1 2 , 4 5 

W 100 00 ~ 40 ~ 0 

NO 20 40 60 80100 

II 
, ' 

I \ 

I \ , 

\ 

t + 
, 

I I 

_I 

• 

, 
• , 

, 

, , 
• 

, 
• 

I-

I-

-40 

-

f-

-

" ,-45 

-

-50 

f-55 

f-

z~ ______________________ -, ________________________________ -r ____________________________ ~ 
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o 

.) 

~ 
" z 
8 
o 
w 

" 

HOLE NO. RCS-12 

PROJECT I LOCATION 
RECOVERY SOLUTIONS, INC. I Arecibo, P.R. 

o 
ELEV. DEPTH z UJ w "-

[m] [feet] f;3 ~ 
-7.5 57.5 ...J 

-

-

-

-

-

-

-

-

-

-

-

-10.9 68.5 

- :-:-
-' . 
_ .... 

- :-:-

_ ... . 
_ ... . 
_ ... . 

-12.4 73.5 

-

-
-

-

-
-

19 

20 

21 

22 

BLOWS 
OR 

CORE 
DATA 

WH 
2 
5 

5 
11 
12 

3 
4 
6 

SPT 
N W Qu DESCRIPTION AND 

CLASSIFICATION 

4 39 (1.00) As above, stiff 

7 41 

23 23 

10 31 

(0.75) 
As above, about 10% shell fragments, 
strong reaction with Hel, medium, dark 
gray 

Well graded SAND with silt, medium, 
subangular lithic sand, about 7% shell 
fragments, weak reaction with Hel, 
moist, weak cementation, dark gray 

Sandy SILT, 5ubangular fine sand, 
about 5% sherr fragments, strong 
reaction with Hel, moist, stiff, non 
plastic, very dark gray 

- - - - -- -- -- - - - - -
Continued Next Page 

I
SHEET 4 

OF 8 

ON. W " Qu 0 LL + PL 
0"01 2 , 4 S 

W 100 80 60 40 20 0 

N 0 20 40 60 80 100 

! 

! I 
I I 
I i 
+ I 

, 
• 

, , , , , , 

• , 
, 
, , , , , , , , , , 

, , , 
• 

I-

I-

-60 

-

-

-

-

-65 

-

-

-

-

-70 

-

-

-

-

r-75 

-
'- -

§~-----------------------.---------------------------------r---------------------------1 
~ File # 2182-99 GEOCONSULT L. ______________________ -J~ ______ ~S~a~n~J~ua~n~,~P~u~ert~o~R~i~CO~ ________ l_ __________________________ ~ 
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) 

HOLE NO. RCS-12 

ISHEET 5 
OF 8 

PROJECT I LOCATION 
RECOVERY SOLUTIONS, INC. Arecibo, P.R. 

BLOWS 
ELEV. DEPTH OR SPT 

[m] [feet] CORE N 

-13.6 77.5 

-15.5 83.5 

DATA 

23 

-

-

- :::.~:;{ :;; 24 ~ 

-td ~;;H-_---j __ 6_-I 

-:::/~:) 
-;H{;; 

~ml-+--I--l0---l 
-Jt~ i;::H-_2_5-+_~_~--j 

:.::.,::- :::" 

]~~:~ !j. 
-18.5 93.5 ~'~:,~t~: 

26 

-:-,1/, ~ 

7 
9 

11 

17 

12 

28 

20 

W 

29 

29 

48 

85 

- - -- -- -- -- -

Qu 

(2.25) 

oN. W * Qu 0 LL + PL 

DESCRIPTION AND 
CLASSIFICATION 

0,01 2 , 4 , 

W 100 80 60 40 2'0 0 

N 0 2'0 40 60 60 100 

As above 

Silty SAND, medium, ,ubangular 
medium lithic sand, about 1 % shell 
fragments, weak reaction with Hel, 
moist, weak cementation, dark gray 

Silty SAND, subangular fine sand, at top 
(2.25 in.) dark grayish brown elastic silt, 
no reaction with Hel, moist, weak 
cementation, very dark gray 

Peat, no reaction with Her, moist, very 
stiff, low plasticity, fibrous texture, very 
dark grayish brown 

i. I' , 

<> 

\ 

I 
I 
I 

I 

I 

I 

I 
b I ~ , 

, 

, '\ , 

I " I , , 

1/ 
y , 

, 
I' 

I 
I 

I \ 

, 
• 

-- -- -- -- -- -- .- _.' __ 1- ' __ -- -
Continued Next Page 

f--

HO 

f--

f--

f--

f--85 

f--

f--

HO 

f--

-95 

z~ _________ -. _____________ -.r-____________ --; 
8 
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Or.··· ;, " 

Ii 
z 
8 
o 
w 

" 
15 

HOLE NO. RCS-12 

PROJECT I LOCATION 
RECOVERY SOLUTIONS, INC. I Arecibo, P.R. 

o 
ELEV. DEPTH ffi ~ 

[m] [feet] ~ r: 
-19.7 97.5 -' 

-20.0 

-

-

-

-

-
-21.5 103.5 

-23.1 

-

-

-

-

-
-24.6 113.5 

27 

28 

29 

BLOWS 
OR 

CORE 
DATA 

6 
10" 
10 

13 
16 
16 

5 
7 
7 

- :::< ::' 4 

_ ;:::)H:I+_3_°-t-_18_3--1 

-.;:~~~{?: 

SPT 
N 

20 

32 

14 

W Qu DESCRIPTION AND 
CLASSIFICATION 

32 (1.25) Elastic SILT, no reaction with HCI, 
moist, stiff, high plasticity, dark gray 

17 

55 (0.50) 

Silty SAND, dense, subangular fine 
lithic sand, no reaction with Hel, moist, 
weak cementation, dark gray 

Elastic SILT, no reaction with Her, 
moist, soft, high plasticity, dark gray 

21 23 
Silty SAND, medium, subangular fine 
lithic sand, no reaction with Hel, moist, 
weak cementation, dark gray 

ISHEET 6 
OF 8 

oN. W " Qu 0 LL + PL 
Q,O' , 3 45 

W 100 80 60 40 20 0 

N 0 - 2.'0 40 60 80 100 

! 
/ 

I / 

11 
'\1 

1\ 

I' 
\ 

I ' 
\ 

! i 

I \ 

I ~ 
, 

II 
, 

II 
r 

, , 

, , 
, , 

, , 

, , 

, , 
, , 

, , 

, , , , 

• 

I-

HOO 

I-

-

-

-

-105 

-

-

-

-

-110 

-

-

-

-

-115 

-

-
~- -

Ii'! 

~:}fJ] 
~ ~ ---- -- -- ~ ~ ~ ~ ~ ~. - -" 

;; Continued Next Page 
z~ __________________ -. __________________________ -, ______________________ --; 
§ 
w 
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HOLE NO. RCS-12 

DRILLING LOG (C t Sh t) I ELEVATION TOP OF HOLE on . ee 10.00 feet 
ISHEET 7 

OF 8 
PROJECT I LOCATION 

RECOVERY SOLUTIONS, INC. Arecibo, P.R. 

0 Wz BLOWS oN. W '" Qu 0 LL + PL 
ELEV. DEPTH z w -'=> OR SPT DESCRIPTION AND Q" 0 1 , , 4 5 

W a. 0.", W Qu 
[ml [feetl (!) f: ='l", CORE N CLASSIFICATION w 100 ao 60 40 2,0 0 

W CJio DATA 
-25.8 117.5 -' N 0 20 40 60 80 100 

.. ~. II 
- ":'. 

j: ~~;: 
, , f-

-26.1 118.5 ::.:.:: ; I 
, , , 

- WH 
, 

f-
Elastic SILT, no reaction with Hel, i I , 

31 '2 7 39 • 
5 moist, stiff, high plasticity, dark gray , 

, 

I - , -
I 

, , 
120 

I 
, 

- I 
, -
, 

I 
, , 

-: I 
, 

I-, 

I 
, 
, 

I 
, 

- , I-
-27.6 123.5 

, 
I 

, , 
I 

, 
- 2 SILT with sand, subangular fine sand, 

, 

f-
32 2 9 39 weak reaction with Hel, moist, stiff, '" I • 7 non plastic, dark gray I 

, , 
- , I 

, f-, 125 
, , 
I 

I 
, 

- , , 
I-, 

I 
, 

I 
, 

, , 
-

, 
f-

I 
, 

I 
, 

, , , 
- I 

, -
-29.2 128.5 I 

, 
, , 

, 

- WH 
, 

~ 

33 WH WH 31 (1.00) Elastic SILT, no reaction with Hel, j, • 3 moist, stiff, high plasticity, dark gray , , 
\ 

, 
-

, I , I-, 130 
, 

\ 
I 

, , 
- , , I-, 

\ I 
, , 

- ,I , I-
, 

\ , 

" 

I, , 
- , \ 

, c-, 
. I , , 

, 
Elastic SILT with sand, subangular fine - 9 \, 

, 
e-

m 34 17 37 38 (1.25) sand, at top (2.0 in.) black peat, no ~ , 
'" 20 reaction with Hel, moist, stiff, high , , 
~ plasticity, dark gray , 
fi: - \ I , I-
~ 

, 135 
a , 
" Z I( 

, 
a -

, 
I-

" 
, 

a , 
w 1\ 

, 
" 0: 

, 
-

, '-

" 
, , 

on .L....l 
~~ - - - - ._L _______ - - - - - -- -' - -
~ Continued Next Page 
N 

Z 
a 
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m 
~ 
~ 

lii 
~ a 

" Z 
0 

" 0 
w 

" ~ 
"-
" ) oi 
q 
N 
~ 

N 

Z 
0 

" 0 
w 

" 

HOLE NO. RCS-12 

PROJECT I LOCATION 
RECOVERY SOLUTIONS, INC. I Arecibo, P.R. 

ISHEET 8 
OF 8 

BLOWS 
OR 

CORE 
DATA 

oN. W " Qu 0 LL + PL 

ELEV. DEPTH SPT 
N W Qu DESCRIPTION AND 

CLASSIFICATION 
0"01 2345 

[m] [feet] 

-31.9 137.5 

-

-
35 

-

-

-

-

-
36 

-

-

-

-
-35.3 148.5 

9 
11" 
16 

4 
6 
8 

27 46 (2.50) 

14 46 (2.00) 

W 100 eo 
N 0 20 

Sandy elastic SILT, subanguiar medium 
sand, no reaction with Hel, moist, very 
stiff, high plasticity, very dark gray 

Elastic SILT, lensed with gray silt, about 
2% wood, no reaction with Hel, moist, 
very stiff, high plasticity, dark gray 

" 
I 

- :.::.::: :,: 7 Silty SAND, medium, subangular fine 
O::.:·:.\? 37 9 24 21 (2.50) lithic sand, weak reaction with HCI, 

I 

r 

60 

40 

\ ' , 
~ , 
I: 

, , 
I : 

, 

I : 
, 

I : 
, 

I : 
, 

40 

60 

+ • , 
\ 

\ 

\ 

\ 

\ 

, , , , , , 

20 0 

eo 100 

, 
• 

H40 

-145 

-

-

-

-

.:.:~.:~/~.: 15 moist, weak cementation, dark gray 
f-~35~.7~~15~0~.0~:~:·~~~"~ __ -L ____ -L __ -L __ ~ __ ~ ______________________ ~ ______ -----------1-150 

NOTE: 1) () penetrometer value 
2) Qu in tons per square foot 
3) N .-values obtained from Standard Penetration Test, ASTM D 1586 
4) The stratification lines represent approximate boundaries between soil 

types and the transition may be gradual. 
5) These logs were prepared for a specific project and specifiC purpose. 

They should not be separated from the geotechnical engineering 
report. 

6) Groundwater levels reported in this log were measured during drilling and 
may differ from the true location of groundwater table. 

STATION 
COORDINATES (m): x = 406525.2835 Y = 227875.7717 z = 10.00 

File # 2182-99 GEOCONSULT 
San Juan, Puerto Rico 
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HOLE NO. RCS-13 

DRILLING LOG rKU~~~UVCKY SOLUTIONS, INC. 

P.R. 

o 
ELEV. IU~~ ',H a'i 

[m] [feetl G3 
124.5 ,0.0 -' 

BLOWS 
OR 

CORE 
DATA 

3 
3 
5 

SPT 
N 

8 

W Qu 

31 

I ~ I DRILL U"O,~"'" "u"' __ 
Angel Ferrer I r.~AI=_"h Truck Mounted 

DATE HOLE 0 ~" '.":::,,,,, ,,:,,;;~ ,~;;_;;" 
UOIL,WI ",," U flU" '"'''' 

24.5~ '~e~F HOLE 

DESCRIPTION AND 
CLASSIFICATION 

Lean CLAY, about 1% subangular 
calcareous fine gravel, strong reaction 
with Hel, moist, very stiff, medium 
plasticity, dark yellowish brown 

ON. W * Qu 0 LL + PL 

Qulo 1 2 ~ • 

W 1100. ~o 6.0 _,0 ,0 0 

N 10 to 40 6.0 ,.0 .100 

• 

, 

u 

2 
5 
6 
8 

14 
Lean CLAY, no reaction with Hel, 
moist, very stiff, medium plasticity, dark 
yellowish brown 

;. " -

3 

'23.1 14.5 ~ 

-
4 

22.7 16.0 

5 

6 

-

7 

121.3 10.5 

8 

9 
-

'20.4 113.5 

10 

-

5 
6 
7 

3 
3 
4 

4 
4 
5 

5 
5 
4 

2 
3 
2 

2 
3 
3· 

3 
3 
3 

1 
2 
2 

13 

7 

9 

9 

5 

6 

6 

4 

12 

32 (3.25) 
3.15 

33 (2.00) 

33 

31 (1.00) 

42 1(1.00) 

As above, about 5% roots 

SILT, no reaction with HCL, dIY, soft, 
nonplastic, strong brown 

Fat CLAY, no reaction with Hel, moist, 
very stiff, high plasticity, dark brown 
mottled, dark yellowish brown 

Lean CLAY, no reaction with HCl, 
moist, stiff, medium plasticity, dark 
yellowish brown 

As above, wet, medium, brownish 
yellow 

, 

l' 
I 

<> 

~ , 

/ 
/ 

~--------------~I / 
Elastic SILT, no reaction with HCI, 
moist, stiff, high plasticity, dark brown 
mottled, brownish yellow 
LL=45, PL=27, PI=18 

As above, dark brown and gray mottled, 
yellowish brown 

Fat CLAY, lensed with brownish yellow 
silty clay, no reaction with HCI, moist, 
stiff, high plasticity, dark brown mottled, 
dark gray 

6 

I 

\ 
\ 

/ 

J/ 
I 

, 
'i 
(' 

f~ , , 
I \ 

I i , 

fl 
/ : 

, 

/ : 
'f 

)< 

~ 

, , 
• 

, 

• , , 

, , 
• 

_____ L _ 
- - - - - _1_/­

Continued Next Page 
,- -
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DRILLING LOG 

0 wz 
(;$!.', -':::> * .- 0.", 

[feetl :.'" Ciio 

!J 

I 11 

~ 
%1 

I 
~ 

I 
.~ 
~ 

~ 
F 
~ 

'. ~ 
I 12 

I 
~ 
m 

I 
I 
~ 
I 
E 

I 
F 
B 
I 

I 13 

ill 
i 

14 

File # 2182-99 

BLOWS 
OR 

CORE 
DATA 

1 
'3" 
1 

WH 
4 
3 

2 
2 
1 

WH 
WH 
WH 

SPT 
N W 

4 39 

7 34 

3 40 

WH 71 

Qu 

(1.25) 

HOLE NO. 

P.R. 

DESCRIPTION AND 
CLASSIFICATION 

N 

I 
As above, reddish brown mottled, olive r + gray 

I 
I 
I 
I 
I 

Elastic SILT, lensed with gray sandy 

I elastic silt, subangular coarse lithic <> 
sand, no reaction with Hel, moist, soft, 
high plasticity, dark gray 

I 
I 
I 

As above, medium 

Fat CLAY, about 14% wood fragments, 
no reaction with Hel, moist, medium, 
high plasticity, dark gray 

Continued Next Page 

I 
I 
+ 

I 

+ • , 
, , 

RCS-13 

, 
• 

• 

, 

GEOCONSULT HOLE NO. RCS-13 
San Juan, Rico 
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HOLE NO. RCS-13 

DRILLING LOG (Cont. Sheet) I 24.56T;:e~FHOLE I"nco~ ~ 
CT I LOCA ,Iv" . 

Kt::l.'uvERY SOLUTIONS. INC. P.R. 

e illZ BLOWS 
IONeW"QuoLL+PL 

ELEV. u[~;.,:t 
z -'::J OR SPT DESCRIPTION AND Q, 10 1 2 ~ 4 
ill "-a: W Qu 

[m] (9 ::0 a: CORE N CLASSIFICATION w 1100 So 60 '0 20 
ill iJio DATA 

13.1 37.5 -' N 10 20 '.0 6,0 6.0 .100 

~ 
rr -r , 

- I 
, -

12.8 38.5 I 1 Sandy SILT, subangular fine sand, 
, 

- 2 , , -
15 ' 2' 5 34 (1.00) lensed with dark grayish brown elastic i f e 

3 silt, no reaction with Hel, moist, stiff. , 
nonplastic, dark gray 

, 
-

, , , 
:-40 / , 

1 
, 
, 

I 
, 

-
1 

, -
, , 

, I , 

-
, 

r-I 
I , , 

- I r-
111.2 143.5 I , 

, 

- WH I , 
e-Elastic SILT with sand, subangular fine , 

16 1 5 33 1(0.25) sand, no reaction with Hel, moist, soft, 

1 
e 

4 high plasticity, dark gray 
, 
, 

-
, ~45 , 

II 
, 
, 
, 

- , r-

II 
, 
, , 

-
, e-, 

II , 
, , 

-

! I 
, -

9.7 148.5 
, , , 

·) 

-~.:!:.~' \ 2 Silty SAND, loose, subangular medium 

JI 
, 

-
sand, about 5% shall fragments, weak 

, 

f .. : @ 17 2 4 28 e 

I:",: 2 reaction with He!, moist, weak , 
.::: cementation, very dark gray I, I 

, 
-50 -

, 

g 
, 
, 

r··),': II 
, 

-f.r p , , r-
(.:; 

, 
[.~:: II 

, , 

+f:.~ H:: 
, 

I-, , 

r~/': p I 
, , 

f:': , 
-f ... : 

, , I-

~ 
, 

f:": , 

J" Silty SAND, medium, subangular fine 
, 

7 
, 

l-f:", . lithic sand, about 16% leaf fragments, I , 

: . f:i~ 18 7 15 42 no reaction with Hel, moist, weak Ij> c---+ 

r)'\,; 8 cementation, dark gray 
, 

I 
, 

~55 LL=39. PL=24, PI=15 , 
~"fl; 

, 
, , r:;: I? 

/1 

, 

-t:jD·::; 
, 
, -

[:).({ 
, 

;1 
, 

~ 
, 

-[;,:,.::;:i , -, 

! r- - _",1 - - _L __ _L 
' , , 

- - - - - - - --'- - - - -

Continued Next Page 
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HOLE NO. RCS-13 

DRILLING LOG (Com. Sheet) I' 24.5~Tf':e~FHOLE I~Ht=g~! 

RI .~ -~ { SOLUTIONS, INC. I '" ~;h, P.R. 

e Wz BLOWS I <> N • W" Qu 0 Ll + Pl 

ELEV. z -'=> OR SPT Q, 10 1 2 , 4 
IU[f:.:r 

W 0..", W Qu DESCRIPTION AND 
[m] (!) :a", CORE N CLASSIFICATION w 1100, 80 ;0 40 ;0 

17.0 
W ()jO DATA 0010( 157.5 -' N 10 20 40 ',0 

. i/ '1 1 , 

15M -

, f-
16.7 

' I , 
II , 

- 3 SlLT, no reaction with Hel, moist, stiff, 
, 

I-' I .8+ 19 '4" 10 41 nenplastic, dark gray fl 
6 ll=32,Pl=27,PI=5 

, 
- I 

, [:-60 
I 

, , e , , I , 

- I 
, I-
, 

I 
, 

- I 
, I-, 

I e 
Ii , 

- , I-
,5.1 i63.5 , 

'I 
, , , 

WH Fat CLAY, no reaction with Her, moist, 
, 

f-
20 WH WH 42 50ft, high plasticity, gray I ,G-+ 

2 ll=35, Pl=18, PI=17 
, , 

[:-65 - I , , 
I 

, 

I 
, 

I, , 
~ , 

I , , 
I 

, 
, , , l-
I 

, 

I 
, 

, , , 
I 

, f-
3.6 168.5 I 

, , , 
- WH Elastic SilT, about 15% shell ~ 

, 
f-

21 1 7 52 (1.25) fragments, strong reaction with Hel, + " 6 moist, stiff, high plasticity, dark gray 
I 

, 
-

\ 

, -70 , , 

I I 
, , 

-- , , 
I I 

, 
, , -- , 

I I 
, , , , -

73.5 -2.1 I I 
, , , 

Poorly graded SAND with silt, medium, , , 

-;~r.( 
7 I 

, -

~ 
22 9 15 21 subangular medium lithic sand, weak + • reaction with Hel, moist, weak , 

6 , 

-A cementation, dark gray I 
, 

-75 I , , , 
, , 

-:~t; II 
, 

I , -, 
, 

I 
, , 

;::,' I , 

-.::::)~. 
, -

J. 
, 

- --- -
_ ...J ________ - - -- - - ,- - '- -

Continued Next Page 
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HOLE NO. RCS-13 

DRILLING LOG (Cont. Sheet) IELE~-:rl~~ T:e~F HOLE I -~~ ~ 
,",c\...uVE'RV SOLUTIONS, INC. I' -A:, ~,. P.R. 

0 Wz BLOWS 
10 N. \IV" Qu 0 LL + PL 

ELEV. z -'::> OR SPT DESCRIPTION AND Q, 10 1 2 , , , 
u,'~ " W 0.0: W Qu 

[m] [feet] (!) :20: CORE N CLASSIFICATION hoo.· &0 60 '0 ;0 
W ;7io 

w 

'0.9 '77.5 -' DATA N 10 20 40 '.0 ,'0 .10C 

-=~?:f: 
'I ,. , 

I , f-
10.6 78.5 '. 

, , 

I 
, 

'i , 
, 

- 3 
(2.00) 

Sandy SILT, subangula, fine sand, 

+ 
, f-

23 '4' 11 36 strong reaction with Hel, moist, very r • - 7 stiff, non plastic, dark gray 
, 

-:: 
, 

I , f-80 
I ! , , 

- , 
I , 

f--:: I 
, , , 

-= 
, 

1 
, 

I 
, f-, 

: 
1 

, , , 

-= I , f-

1 
, , , 

I 
, 

3 
, 

f-- As above, medium, about 16% shell I 
, 

24 2 6 28 '" • 
4 fragments 

, , 
I , 

1=-85 -
1 

, , , , 
: I , 

1 
, 

- , , f-, 
I 

1 
, 

- , f-
I 

, 

1 
, 

, , , 
f-- I 

, 
-2.5 188.5 1 : , , 

Fat CLAY, about 15% shell fragments, I 
, -

25 3 8 67 (1.50) strong reaction with Hel, moist, stiff, <> ~ 5;3 
high plasticity, very dark grayish brown 

, 

I 
, 

:"'90 \: , , 
I 

" i: -, 
I I --

~~ 
, 

I :1 , , -
I :\ 

, 

2 As above, about 10% shell fragments, 
, , -

~ 
26 3 6 68 (1.75) about 1 % wood fragments, weak <!< , , 

3 reaction with Hel 

1\ 
:"'95 , , 

~ 
, 

~-
I 1\ -, 
, 

1 
, 

\ 

, , -, 
, L'_ -- - - -- -- -- -- - - - - - - .- -

Continued Next Page 
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) 

HOLE NO. RCS·13 

DRILLING LOG (Cont. Sheet) IELE~-:r'g~Ti:e~FHOLE 

KI::GUVt:KY SOLUTIONS, INC. I :,. P.R. 

'" z 
ELEV'IU,~» ',r OJ 

[m] [feet] fil 
BLOWS 

OR 
CORE 
DATA 

-5.2 197.5~ 

-5.5 198.5 ~H-----I-----I 
-

-

-

-

-

-

-

-

-

-

1-8.6 108.5 
1·:'-:' 

-r··. 

J' 

\' .. 
-: . 

f .. 

-r·· . 

_1'.: . 
1-10.1 1113.5 

-

-

-

-

27 

28 

29 

30 

5 
, :3' 
12 

5 
5 
6 

13 
15 
22 

5 
7 
8 

SPT 
N 

15 

11 

37 

15 

W Qu 

45 

DESCRIPTION AND 
CLASSIFICATION 

Elastic SILT, no reaction with Hel, 
moist, stiff, high plasticity, gray 

oNeW*QuOLL+PL 

Q,O' ? 1.4 
W'OO '0 ,0 .0 20 
N a 20 4.0 ~O &0 .1OC 

'I! , 

I I , 
, I 
'" I 

, 

, 
e 

, , 
44 (1.25) As above 

I 
" + • 

45 

46 

Poorly graded SAND with silt, dense, 
subangular fine lithic sand, no reaction 
with Hel, moist, moderate cementation, 
dark gray 

Elastic SILT, weak reaction with Hel, 
moist, very stiff, high plasticity, very 
dark gray 

I 
I 

'. I 
\ 

'.1 

\1 
\ 

I', 
I 

\9 
( 

/1 
/ \ 

/ I 
/ I , , 

, 

f-

f-

'-100 

I-

I-

-105 

-

-

-

-

-110 

f-

I-

I-

H15 

f-

f- - -
_I _,_ ,- --

Continued Next Page 
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DRILLING LOG (Cont. Sheet) 

SOLUTIONS, INC, 

Wz BLOWS 
ELEV, ...J:::> 

OR SPT 0.", W [m] [feet] :2", CORE N 
C7io DATA 

5 
31 '0 11 44 

6 

3 
32 4 10 47 

6 

2 
33 5 12 53 

7 

12 45 

Qu 

(2.25) 

-,----,-"---

, P,R. 

DESCRIPTION AND 
CLASSIFICATION 

Fat CLAY, no reaction with He!, very 
stiff, high plasticity, dark gray 

As above 

As above 

As above, lensed with gray poorly 
graded sand, subangular fine quartz 
sand 

Continued Next Page 

_ •• __ "~~_~O.,_c~."'· ____ 

HOLE NO. RCS-13 

N 

I 
I 
f 

, 
f • 

1 
120 

1 

1 

1 

1 

<!> I~ 
, 

1 : , , 
1 : 

, 

, 
1 : , , 
1 : , , 

b I: , 
I', , 130 

, 

I', , , 
I', , 
1 : 

, 

• 
135 

_1_, 

File # 2182-99 GEOCONSULT HOLE NO. RCS-13 
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HOLE NO. RCS-13 

DRILLING LOG (Cont. S~''''''~I IELE~~I~~ Tf':e~F HOLE I"Mt:~~ .~ 
-Ii': 

IcKY SOLUTIONS, INC. 
I cue., ilu,~," 

P.R. 

0 Wz BLOWS ," N • W ,. Qu 0 LL + PL 
z -'::> ELEV. lu[~;t W 0.0: OR SPT 

W Qu DESCRIPTION AND Qo !o , , 3 4 
[m] C> ::'0: CORE N '00. ao a.o 40 ,0 C W Clio CLASSIFICATION w 

'-17.4 137.5 -' DATA 
N 20 '0 60 ao ',~~ 

I I , 
- I 

, f-
-17.7 138.5 

I 
, 

I , 
7 I (g;) , , e-, 

35 '8 14 32 Silty CLAY, no reaction with Hel, moist, 
i t • 

6 very stiff, low plasticity, dark gray , 
, 

=-140 
, , , , 

I I , , , 
I 

, -I 
, 
, 

I 
, 
, 

-
~ I 

, -, 

I 
, , 

I 
, , -

-19.2 143.5 , 
I 

, 
, 

'::;; . I 
, 

-~:'/ 5 Poorly graded SAND with silt, medium, , 
~ subangular medium lithic sand, no I 

, 

36 6 14 34 " • ?f 8 reaction with Hel, moist, weak 
I 

, 

cementation, gray , 
~145 I 

, 

-!~ 
, 

I 
, 

I 
, 

, , e-, 

I 
, 

i 
, 

-~~.~ 
, , 

, e-
I 

, 

I 
, 

-~>~ 
, . , 

1·208 I 
, r-

1148.5 I 
, 
, 

, , 

- 5 
I (~:~~) Elastic SILT, no reaction with Hel, ~ 

, 
r-

37 7 16 36 moist, very stiff, high plasticity, dark ~ • 
1·21.2 150.0 

9 gray 

'loU 

NOTE: 1) () penetrometer value 
2) Qu in tons per square foot 
3) N_~ values obtained from Standard Penetration Test, ASTM 0 1586 
4) The stratification lines represent approximate boundaries between soil 

types and the transition may be gradual. 
5) These logs were prepared for a specific project and specific purpose. 

They should not be separated from the geotechnical engineering 
report. 

6) Groundwater [evels reported in this log were measured during drilling and 
may differ from the true location of groundwater table. 

7) Boreholes drilled with automatic SPT. 

~ STATION 

I 
COORDINATES (m): x = 406725.3651 Y = 228161.9883 z = 24.50 

) 
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I 
I 

o 

) 

DRILLING LOG 

LlJZ 
"""'::> 0.0: 
:;;0: 
()io 

2 

3 

4 

5 

6 

7 

8 

9 

10 

File # 2182-99 

BLOWS 
OR 

CORE 
DATA 

3 
4 
4 

4 
6 
7 

5 
7 
5 

3 
2 
2 

3 
4 
5 

4 
6 
6 

2 
2 
2 

2 
3 
3· 

1 
2 
2 

1 
2 
2 

HOLE NO. RCS-14 

RYSOLUTIO 

Truck Mounted 

SPT DESCRIPTION AND Q, 
W Qu N CLASSIFICATION w 

8 26 (4.25) Lean CLAY, hard, medium plasticity, no 
reaction with Hel, dark yellowish brown i • 

'" \ 
(+4.5) , 

13 26 As above " • 4.87 

12 25 4.69 As above J I + !" 
I ! I , 

Silty CLAY with sand, moist, soft, low ! 5 
4 25 plasticity, subangular fine sand, no + • 

reaction with Hel, yellowish brown ! " , 
! 

, 
Fat CLAY, moist, very stiff, high , 

9 33 plasticity, no reaction with Hel, 'I f f 
yellowish brown 

I 
12 37 As above, dark brown moUled " + • , , 

I 
(2.00) J + 4 34 As above, dark brown mottled • 2.16 , 10 , 

I 
I , 

Silty CLAY, moist, stiff, low plasticity, no I 
, 

6 32 t • reaction with Hel, brown , 

I 
(1.25) Fat CLAY, moist, stiff, high plasticity, 

+ 4 37 gray mottled, no reaction with Hel, I> • 1.44 
I yellowish brown 

I 
As above, lensed with dark brown silty I 

+ 
, 

4 43 (1.25) ? • clay 

I 15 

I 

_1_1 
Continued Next Page 
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!l 
~ 
~ 
~ 
¥l 
~ 
~ 
~ Ji-i 
~ 

~ 
I 
I 
S 
% 

~ 

I 
~ 
~ 
rn 
j 
i 
! 
~ 
~ 
% 
~ 
I 
I 
I , 

DRILLING LOG (Cont. Sheet) 

INC. 

BLOWS 
OR SPT 

CORE N W Qu 

DATA 

WH (0.75) Wr; WH 41 0.90 1 

WH 
WH WH 37 (0.75) 
WH 

2 
2 4 37 
2 

HOLE NO. RCS-14 

P.R. 

DESCRIPTION AND 
CLASSIFICATION 

Fat CLAY, moist, medium, high 
plasticity, olive gray mottled, no reaction 
with HCI, dark gray 

As above 

Sandy silty CLAY, moist, soft, low 
plasticity, at top (1.5 in.) dark gray fat 
clay, subangular fine sand, no reaction 
with HCI, dark gray 

h , 

I 
I 
f 

I 
I 
I 
I 
I 
f 
I 

I 
I 

I 
I 

I 
I 

I 

, , 

o LL + PL 

• 

File # 2182-99 GEOCONSULT HOLE NO. RCS-14 
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HOLE NO. RCS-14 

DRILLING LOG (Cont. Sheet) I 13.5~Tf':e~'HOLE I"rtt:g~~ 

VERY SOLUTIONS, INC. ILOC~,'U~'hn P.R. 

o 0 Wz BLOWS 
ON. W " Qu 0 LL + PL 

ELEV. z -':::l OR SPT DESCRIPTION AND Qo 1 2 , , 
IU_~c,_. W a.'" W Qu [m) [feet) (!) ::.'" CORE N CLASSIFICATION w 100. ~O 60 40 20 

12.1 137.5 ~ cJio DATA N 20 40 60 So 101 

1385~ \ 
I-

" 
118 i \ , 

- 10 Well graded SAND, moist. weak 
, -1 ' 
, 

15 "g- 18 12 cementation, medium, 5ubangular lithic If • 
9 sand, weak reaction with Hel, dark gray 

, , 
:"40 - 1 ' , 

I ! , , , 

r 
, 

- , -, 
, 

:1 
, , 

-- I , 
, 

, I , , 
- I , -, 

10.2 '43.5 ' I , , 
, 

- WH 
, -

16 WH WH 44 1(0.50) Elastic SILT, moist, soft, high plasticity, . + " 3 no reaction with Hel, dark gray 

I 
, 

:"45 - , , , 
, 

I 
, 

- , , -, 

I, I 
, , , , --

I, I 
, , 

.:. 
, , , , -

-1.3 48.5 1,1 
, , , 

-. ~;: 
3 Silty SAND, moist, weak cementation, 

I , -II • (:: 17 2 10 25 subangular medium lithic sand, about 9 I:,' 8 17% shell fragments, dark gray 
, 

il 
, 

:"50 - . I··~ 
, 

f~;; 
, , 

I 
, 

--:: . I:~: 
, 

-

IX 
, , 

I;:: 
,I, t·; I~i~ , 

~ !:.~ 
, -

t·:· ::::. 'I , 
· I:.~· "t !. , 

-I . , -

]I , , 
, 

-I 5 
I~ 

, -

~ 
j I':: 18 7 17 34 As above, subangularfine lithic sand • 10 , , 

~. \}.~: il 
, 

-55 , 
, 

-1 ;.+ , 

· I:.:: II 
, 

- , .. ): , -,I , 

"\," il 
, 

· (~:.::: , 

, 

- .}: , -

.:..L 
, 

- ,'< i 
~ 

~ ~_ ... .L ____ 
~ ~ ~ 

~ ~ ~ -- ~ , - -

Continued Next Page 
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HOLE NO. RCS-14 

DRILLING LOG (Cont. Sheet) IELE~~I~~ TfC:e~F HOLE ISHE~; ~ 

Kt:"VVt:~ SOLUTIONS, INC. 
ILOC~~O~,. P.R. 

0 UJz BLOWS 
!o N • W" Qu 0 LL + PL 

ELEV. z ""':::l OR SPT DESCRIPTION AND 00 0 1 , 3 4 
u.';~ ~_' UJ 0..", W Qu 

[m) (!) ::;;", CORE N 1100 .0 6.0 -'0 -to 
UJ Clio CLASSIFICATION w 

1-4,0 ~7.5 
...J DATA N 10 20 '0 60 ao '", 

I , 

58. -. 
' I 

, f... 
!-4.3 1.5 . 

. , , 
I , 

I 
2 

, 

f... -
(0.75) Elastic SILT, moist, high plasticity, f f 

, 
19 ' 2' 4 35 • 

2 medium, no reaction with Hel, gray , 
, , 

~60 -
1 

, 
I 

, , , 
, 

1 
, 

- I 
, f... , 

, 

1 

, , 
- I 

, 
f-, 

1 

, , 
I 

, 
- , f-

, 
1 

, , 
I 

, 
- 2 

, 
f-

20 2 3 38 As above 1

0 1 • 1 I 
, , 

~65 -
1 

, , , 
I 

, 

1 

, 
, 

, 
f-- , 

I 
, 

1 

, , 
-

, f-
I 

, 

1 

, 
, 

, , 
68.5 - I 

, f-

-7.4 
1 

, , 
, , 

- 1 J + 
, f... 

21 2 3 44 1(0.75) Fat CLAY, moist, high plasticity, 

" 1 medium, no reaction with Her, gray , 
\ 

1 

, 
~70 - , 

, 
i 

1 

, , 
f-, , 

\ I 
, , , f... , , 

\ I , , , , c-

-8.9 73.5 \ I , , , 
- 4 Sandy silty CLAY, moist, low plasticity, 

+1 
, -

! 
22 4 16 28 subangular fine lithic sand, weak • 12 reaction with Hel, dark gray 

, , 
II , -75 , 

~. , 
, 

I 
, 

I 
, -- , , 

I 
, 

! 
, 

-:: 
, -, 

,_ -...J 
____ ___ -.J_ __ - ! - -'- -- - -- - - - -' --
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~I 

HOLE NO. RCS-14 

DRILLING LOG (Cont. Sheet) IELE~~I~~'t:e~FHOLE 

"d( . SOLUTIONS, INC, I "';;;::':jhn p,R, 

-

: 
-

- ",:; 

, ,::' ' 

- ;,' 

-, 

-

-

-

-

23 

24 

26 

BLOWS 
OR 

CORE 
DATA 

3 
'4)., 
7 

4 
3 
4 

5 
6 
6 

SPT W 
N Qu 

11 25 

7 23 

34 17 

12 61 (2,00) 

DESCRIPTION AND 
CLASSIFICATION 

Silty SAND, moist, weak cementation, 
medium, subangular fine lithic sand, 
weak reaction with Hel, dark gray 

As above, about 16% shell fragments, 
loose, subangular medium lithic sand, 
strong reaction with Hel 

As above, dense, subangular medium 
lithic sand, gray 

Elastic SILT, moist, very stiff, high 
plasticity, about 10% shell fragments, 
strong reaction with Hel, very dark 
grayish brown 

·1 \ , 

i I 
: I 

1 

1 

1 

1 

1 

1 

1 

1 

\ 1 

I 

" 

\1 

~ 
I , I 

I I 
I I 

, , 

, 

, 

• 

L -- - -- - ._- --- -- ,-- - - - - - - ,~ - -
Continued Next Page 
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OK ... ·.'.'.·. \~: 

.) 
., 

m 
l' 
:0 
>-

'" " z 
0 
u 
0 
w 

" 
<C 

" m m 
:;; 
N 
N 
Z 
0 
U 

'" W 

" 

PROJECT I LOCATION 
RECOVERY SOLUTIONS, INC. Arecibo, P.R. 

ELEV. DEPTH 
[m) [feet) 

-16.2 97.5 

-

-
27 

BLOWS 
OR 

CORE 
DATA 

3 
'5 

9 

SPT 
N W 

14 43 

Qu DESCRIPTION AND 
CLASSIFICATION 

As above, about 4% subangular fine 
sand, dark gray 

HOLE NO. RCS-14 
ISHEET 6 
I OF 6 

ON. W " Qu 0 LL + PL 
0,01 234 5 

W100 ao 60 40 2,0 0 

N 02,0 40 60 ao 100 

I 

o 
, 
• 

-

-

~-~17~.0~~1~00~.~0~~LLL-__ L-____ L-__ L-__ ~ __ ~ ________________________ ~ ________________ -i-100 

NOTE: 1) () penetrometer value 
2) au in tons per square foot 
3) N - values obtained from Standard Penetration Test, ASTM D 1586 
4) The stratification lines represent approximate boundaries between soil 

types and the transition may be gradual. 
5) These logs were prepared for a specific project and specific purpose. 

They should not be separated from the geotechnical engineering 
report. 

6) Groundwater levels reported in this log were measured during drilling and 
may differ from the true location of groundwater table. 

7) Boreholes drilled with automatic SPT. 

STATION 
COORDINATES (m): x = 406782.76 Y = 228021.5949 z = 13.50 

File # 2182-99 GEOCONSULT 
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HOLE NO. RCS-15 

DRILLING LOG SOLUTIONS, INC. 

LJ.Jz BLOWS oNeWiIE o LL + PL 
-':0 OR SPT DESCRIPTION AND Qo Q.", 

W Qu ::<", CORE N CLASSIFICATION w 030 DATA 

13 SILT (calcareous), strong reaction with 
12 24 15 Hel, dry, medium, nonplastic, very pale ? • 12 brown , , 
9 / 

(3.75) Fat CLAY, no reaction with He!, dry, , 
2 5 10 28 very stiff, high plasticity, very dark <5 ~!" 5 4.05 

I grayish brown , 

;: 
5 (3.00) I 

~ . 3 5 10 29 As above, dark gray ? 
5 3.06 , 

/ 
2 

, 

~ ., , 
4 3 6 32 As above, dark brown • 3 

/ 
2 Fat CLAV, lensed with yellowish brown, 

>( 
, 

5 4 7 37 silty clay, no reaction with Hel, moist, '\ • 3 stiff, high plasticity, dark gray \ 
\ , 

4 Fat CLAY, no reaction with Hel, moist, 
6 5 11 35 (2.75) 

very stiff, high plasticity, dark brown <!> ~ 3.15 6 mottled, dark yellowish brown / , 

3 J 
/ 

7 3 7 29 (U5) 
As above, stiff, brownish yellow >( , 

4 1.98 10 
\ 

3 \ , 
8 3 6 32 (3.25) 

As above t "t 3. 3.15 

/ 
, , , 

4 (2.00) 9 4 9 37 
5 2.25 I As above, stiff, dark brown and gray (, • mottled, yellowish brown I 

, 

/ 
3 (1.00) As above, stiff, dark brownish gray f 10 2 5 40 <;- • 
3 1.44 mottled, yellowish brown , 

15 

I~ 
Continued Next Page 
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HOLE NO. RCS·15 

DRILLING LOG (Cont. Sheet) I 12.5bT;:e~FHOLE 
;T I LOCATION 

RI::(.;UVI::KY SOLUTIONS, INC. 1 , P.R. 

o Wz 
ELEV IUC' I r i'E 1i ~ 

[m] [feet] (9 ~ '" 

BLOWS 
OR 

CORE 
DATA 

7.2 117.5 ~ '" 0 

.ml+-~1-1+--,-~,---1 

15.3 

-

-

-

-

-
3.8 28.5 

12 

13 

14 

3 

1 
1 
2 

4 
6 
8 

6 
5 
3 

SPT 
N 

5 

3 

14 

8 

W Qu DESCRIPTION AND 
CLASSIFICATION 

39 (0.75) Fat CLAY, no reaction with HCI, moist, 
medium, high plasticity, gray 

27 (0.75) 

30 

33 

Elastic SIL T, about 9% subangular fine 
sand, no reaction with Hel, moist, 
medium, high plasticity, gray 

Well graded SAND with silt, medium, 
subangular lithic sand, weak reaction 
with Hel, wet, weak cementation, light 
gray 

Poorly graded SAND with silt, loose, 
subangular lithic sand, weak reaction 
with Hel, wet, weak cementation, gray 

I" N • W " Qu 0 LL + PL 
0,10 , 2 , 4 

W 1,00 80 6.0 4.0 ;'0 

N ro- 2s> 40 60 60 .10( 

1 

I I 

i t 
i I I 

, I 
I 
, I 
I 

I I 

,I 

II 
II 
II 
II 
, 

ti 
; I 

;1 

'Ii 

I 

I 

, 
• 

, , 
• 

I-

t- 20 

-

""25 

-

-

-

-30 

I-

I-

I-

-35 

-

-
~ ~ .__ ___ __. _L ~ ~ __ ~ ~ ~ .L ~ ~.!...--- --

Continued Next Page 
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HOLE NO. RCS-15 

DRILLING LOG (Cont. Sheet) IELE~~I~~Tf:e~FHOLE \' -~~ ~ 

RECOVERY SOLUTIONS, INC. I A ~i· P.R. 

0 Wz BLOWS 
oN. W " Qu 0 LL + PL 

ELEV. z -'::J OR SPT DESCRIPTION AND Do , 2 , , 5 
IW."" , " W a.'" W Qu 

[m] [feet] (9 :.'" CORE N CLASSIFICATION 1'00. aD 60 40 '0 W CJio 
w 

11.1 137.5 -' DATA N 20 40 00 80 '"c 

t~: 
'I 

, , , f-
! , 
I , 
I , 

- :-: 3 Well graded SAND with silt, medium, 
, 

f-t , 
15 ' 7 12 23 subangular lithic sand, weak reaction • 

5 with Hel, weak cementation, gray 
, , 

- I , '-40 , , 

i 
, , 

-- , , 

1 

, , 
-

, -I , 

'I 
, , , 

I , C-

-0.8 143.5 ;;; 'I 
, , 

I 
, 

WH Sandy silty CLAY, subangula, fine sand, 
, 

;--
1(050) 

'* 
, 

16 2 7 34 no reaction with Hel, moist, soft, low • 
5 plasticity, dark gray 

1\ 

, 

m , 

1 45 -
, 
, 

I \ 
, , , -, 

I 
, 

'ff:I'f 
\ 

, , , , -
1 

, 

\ 

, , . , , 
1 

, -

\ 
, , 

-~ 
, 

1 l 
, -

17 2 5 28 As above, weak reaction with Hel \ • 3 
, , 
I 

, 
::"'50 -

\ 
, , , , 

I 
\ 

, , 
-, , 

am I \ 

, , , -, , 
! \ 

, 
, , 
, -

I \ 
, 
, , 

-
3 

, -

~A118 As above, about 13% shell fragments, 
, • ~ 

4 8 34 (1.50) t " 4 strong reaction with He!, stiff, black I , 
, , 

-55 I I , 
, , 

I 
, 

I 
, -, , 

I 
, 

I 
, 

, '-, 
- -- - - --_. _.. -- _.. .- - - - - - - 1- -' - -I 

Continued Next Page 
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HOLE NO. RCS-15 

DRILLING LOG (Cont. Sheet) -12.50 'f':e~f HOLE I~Ht=~~ ~ 

R :~ 
ler\ . SOLU'IIUI~~, INC. I -",o;i"~ P.R. 

0 wz BLOWS 
oNeW"QuOLL+PL 

ELEV. z -'::J OR SPT DESCRIPTION AND 00 0 1 2 3 4 5 
IU_~' w 0.", W Qu 20 [m) [feet) (!) ::;:", CORE N CLASSIFICATION w ',00 .0 60 4.0 c 

1-5.0 157.5 
w ;;\0 DATA N 0 2.0 '0 60 80 '100 -' 

I , 
, I 

, f---
1-5.3 158.5 

, 
I , , 

I 
, , 

- 4 SILT, about 4% shell fragments, strong , , f---
19 ,5" 12 47 1(1.25) reaction with Hel, moist, stiff, r t e 

7 non plastic, dark gray 
, , 

C.60 - 1 
, 

I 
, 
, , , 

1 
, 

- I 
, ~ , 

, 1 
, , , 

f---- I , 
, 1 

, , , 

l~o5 -
I , f---

1-6.~ 'I 
, 
, 

:. I 
, 

3 
Elastic SILT, weak reaction with HCI, 

\ • f-
20 3 8 37 (0.50) 

5 moist, soft, high plasticity, gray , , 
f--65 -

, , 
\ 

, 

\ ' 
, 

f---- , 

\\ 
, , , , 

f--
\ \ 

, , , , 
- \ 

, f-

-8.4 68.5 \ 

, 
, , , 
\ 

, 
f-- 10 Sandy SILT, subangular fine sand, 

\ 
, 

21 12 35 14 weak reaction with Hel, moist, soft, 'I e , 
~ 23 non plastic, dark gray I 

, 
- \ 
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PROJECT 
RECOVERY SOLUTIONS, INC. 

ELEV. DEPTH 
BLOWS 

OR 
CORE 
DATA 

[m] [feet] 

-11.1 77.5 

-11.4 78.5 

-14.5 88.5 

.. 
- :" 

-

-

23 

24 

3 
'4" 
5 

6 
5 
6 

~ Hi ilH-_2_5-+_i_-1 

-t\ .~;~ 
-\?:t 

:.:.~.:.:. ::,': 

- ;;.:;:!: t 
:.' '.: .:.I-+---I-----j 

_ :::.::} :~:: 10 
. 26 16 

- ·;:::~fH·H----+-1-5--1 
-;::.?): t 
-;::.~:}:t 

SPT 
N 

9 

11 

W 

42 

51 

10 21 

31 24 

Qu 

(1.50) 

_ ···i:::J::: - - -- -~ -- -

HOLE NO. RCS-15 

I LOCATION 
I Arecibo, P.R. 

DESCRIPTION AND 
CLASSIFICATION 

Elastic SILT, weak reaction with Her, 
moist, soft, high plasticity, dark gray 

As above, about 16% shell fragments, 
strong reaction with Hel 

Silty SAND, medium, subangular fine 
sand, weak reaction with Hei, moist, 
weak cementation, gray 

As above 

Continued Next Page 
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HOLE NO. RCS-15 
DRILLING LOG (Cont. Sheet) IELE~~lg~T;:e~FHoLE 

PROJECT I LOCATION 
RECOVERY SOLUTIONS, INC, I Arecibo, P,R. 

ISHEET 6 
OF 6 

oNeWlIEQuoLL+PL o 
ELEV, DEPTH ~ ~ 

BLOWS 
OR 

CORE 
DATA 

SPT 
N· W Qu DESCRIPTION AND 

CLASSIFICATION 
0" 1 ? 1 4 5 

[m] [feet] ffi ~ W 100 eo 60 40 :2.0 a 
-17,2 -' NO 2,04060 ap1QO 

27 
9 

'10 
10 

20 20 As above, subangular medium sand 

NOTE: 1) () penetrometer value 
2} Qu in tons per square foot 
3) N - values obtained from Standard Penetration Test, ASTM D 1586 
4) The stratification lines represent approximate boundaries between soil 

types and the transition may be gradual. 
5) These logs were prepared for a specific project and specific purpose. 

They should not be separated from the geotechnical engineering 
report. 

6) Groundwater levels reported in this log were measured during drilling and 
may differ from the true location of groundwater table. 

STATION 
COORDINATES (m): x = 407019,9019 Y = 228758,8998 z = 12.50 

I 

o 

, , , , 
e 

~r-----------------------~---------------------------------r---------------------------4 u 

@ GEOCONSULT 
San Juan, Puerto Rico 

HOLE NO. RCS-15 File # 2182-99 

-
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Appendix B 
Laboratory Test Results 
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V @ @) 
50 

V 
/" 

~ 40 
V x 

/ w 
0 
~ 
>- 30 >-

V u ;:: 
<n 
:5 I.· ... 
Il. 20 

0 ~ 
~ 

6. 

cfV 
10 

V ~ 

IWW// 1//////, f/////, 
* @ 8 

(\ 

20 40 60 80 100 

LIQUID LIMIT (LL) 

Specimen Identification LL PL PI Fines Classification 

• RCS-1 10.0 to 12.0 ft 41 21 20 

~ RCS-1 20.0 to 22.0 ft 41 25 16 

... RCS-1 23.5 to 25.0 ft 47 24 23 

* RCS-1 43.5 to 45.0 ft NP NP NP 92 SILTML 

o RCS-1 63.5 to 65.0 ft 48 35 13 98 SILTML 

<> RCS-11 60.0 to 62.0 ft 'NP NP NP 

o RCS-11 70.0 to 72.0 ft 47 35 12 92 SILTML 

6. RCS-11 80.0 to 82.0 ft 57 42 15 

® RCS-13 4.5 to 6.0 ft NP NP NP 40 SILTY SAND SM 

$ RCS-13 7.5 to 9.0 ft 40 28 12 92 SILTML 

o RCS-13 10.5 to 12.0 ft 45 27 18 90 SILTML 

11 RCS-13 23.5 to 25.0 ft NP NP NP 68 SANDY SILT ML 

o RCS-13 53.5 to 55.0 ft 39 24 15 

* RCS-13 58.5 to 60.0 ft 32 27 5 89 SILTML 
m 

1'0 
~ 

RCS-13 63.5 to 65.0 ft 35 18 17 

t;. 
~ 

RCS-13 83.5 to 85.0 ft NP NP NP 32 SILTY SAND SM 

s. RCS-2 6.0 to 7.5 ft 43 21 22 95 LEAN CLAYCL 
~ 

" ,,0 RCS-2 7.0 to 9.0 ft 54 44 10 99 ELASTIC SILT MH 

" $x RCS-2 9.0 to 10.5 ft 38 28 10 93 SILTML 
N 
00 N. RCS-2 12.0 to 13.5 ft 46 30 16 98 SILTML 
~ 
>-

" GEOCONSULT ATTERBERG LIMITS' RESULTS " 
~ P.O. Box 362040 Project: RECOVERY SOLUTIONS, INC. 

San Juan, PR 00936 Location: Arecibo, P.R. Telephone: (787) 782-3554 

" 
Fax: (787) 793-0410 Project No: 2182-99 
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/ @ @ 
50 

/' 
./ 40 e;. ,/ x 

/ w 
0 
;;; 

'" >- 30 
t: o '" 6/ () . '. 
>= 
rJ) 

:5 
a. 20 

,/OX 
/ • 

10 
~ , 

S fWMr/1 '111111, rllll, ° @ 
n. 

20 40 60 80 100 

LIQUID LIMIT (ll) 

Specimen Identification LL PL PI Fines Classification 

• RCS-2 16.0 to 18.0 It 54 41 13 100 ELASTIC SILT MH 

~ RCS-2 18.0 to 20.0 It 54 26 28 

'" RCS-2 23.0 to 25.0 It 47 19 28 96 LEAN CLAYCL 

* RCS-2 123.5 to 125.0 It 31 23 8 69 SANDY SILT ML 

o RCS-2 128.5 to 130.0 It NP NP NP 66 SANDY SILT ML 

(0 RCS-4 58.5 to 60.0 It 28 22 6 84 SILTY CLAY with SAND CL-ML 

o RCS-4 68.5 to 70.0 It 46 29 17 86 SILTML 

'" RCS-4 128.5 to 130.0 It 52 21 31 92 FATCLAYCH 

o RCS-5 12.0 to 13.5 It 43 35 8 94 SILTML 

Ell RCS-5 13.5 to 15.0 It 51 23 28 99 FATCLAYCH 

o RCS-5 18.5 to 20.0 It 43 14 29 95 LEAN CLAYCL 6 RCS-5 23.5 to 25.0 It 49 23 26 99 LEAN CLAYCL 

q, RCS-5 28.5 to 30.0 It 61 30 31 89 FATCLAYCH 

* RCS-5 33.5 to 35.0 It 34 20 14 79 LEAN CLAY with SAND CL 
m 

~£3 
lil 

RCS-5 38.5 to 40.0 It 34 20 14 34 CLAYEY SAND SC 

5. 
" 

RCS-5 43.5 to 45.0 It NP NP NP 40 SILTY SAND SM 

'" S+ RCS-5 53.5 to 55.0 It 42 35 7 82 SILT with SAND ML 
'" ::> 
;;:0 RCS-5 58.5 to 60.0 It 32 27 5 98 SILT ML 

" $x RCS-5 63.5 to 65.0 It 48 
N 

31 17 99 SILTML 
00 

Na RCS-5 78.5 to 80.0 It NP NP NP 78 SILT with SAND ML 
>= 
~ GEOCONSULT ATTERBERG LIMITS' RESULTS 

P, 0, Box 362040 Project: RECOVERY SOLUTIONS, INC, 
San Juan, PR 00936 

Location: Arecibo, P,R, Telephone: (787) 782-3554 
Fax: (787) 793-0410 Project No: 2182-99 
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--c-
() , ,. ;:: 
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10 

1Cl7-MV7 TJTilll rl/1/7 

" 20 

Specimen Identification LL 

• RCS·5 83.5 to 85.0 It NP 

III RCS·5 88.5 to 90.0 It NP 

.a. RCS·5 98.5 to 100.0 It NP 

* RCS·5 118.5 to 120.0 It 30 

o RCS·5 123.5 to 125.0 It NP 

-=- RCS·5 133.5 to 135.0 It 44 

o RCS·5 143.5 to 145.0 It NP 

6. RCS·5 148.5 to 150.0 It NP 

o RCS·6 10.0 to 12.0 It 42 

$ RCS·6 18.5 to 20.0 It 51 

o RCS·6 20.0 to 22.0 It 41 

8 RCS·6 33.5 to 35.0 It 45 

~ RCS·6 63.5 to 65.0 It 41 

* RCS·6 78.5 to 80.0 It NP 
m 

~t3 RCS·8 28.5 to 30.0 It 53 

". " 
RCS·8 53.5 to 55.0 It 39 

'" 5. RCS·8 63.5 to 65.0 It 50 
en co 
<cO RCS·8 78.5 to 80.0 It 37 
" <ri 

'" N 

~ 
N 

en 
>-

" GEOCONSULT :; 

" 0: P.O. Box 362040 w 
m 
0: San Juan, PR 00936 w 

~ Telephone: (787) 782·3554 
00 Fax: (787) 793·0410 
co 

@ @ V 
/' 

./ 

/ 
V 

0 / 
/ 

V .,; 0-=-
V 

@ 9 
40 60 80 100 

LIQUID LIMIT (LL) 

PL PI Fines Classification 

NP NP 61 SANDY SILT ML 

NP NP 18 SIL TV SAND SM 

NP NP 54 SANDY SILT ML 

18 12 56 SANDY LEAN CLAY CL 

NP NP 

32 12 94 SILTML 

NP NP 40 SILTY SAND SM 

NP NP 35 SILTY SAND SM 

30 12 99 SILTML 

28 23 

17 24 

27 18 97 SILTML 

22 19 

NP NP 81 SILT with SAND ML 

29 24 

24 15 85 LEAN CLAY with SAND CL 

16 34 92 FAT CLAY CH 

26 11 82 SILT with SAND ML 

ATTERBERG LIMITS' RESULTS 
Project: RECOVERY SOLUTIONS, INC. 

Location: Arecibo, P.R. 

Project No: 2182·99 



CONSOLIDATION TEST REPORT 
0.00 

I 
I i 

I 

I 
I I ~ I 

I 

, I 

1.95 1\ 
:..... -4.. .--l \ 

I 
1 ....... I 

I r-. I 
3.90 . 1 I \ , 

I 1 I" r' \ 
r--. I'. '\ r-.. 5.85 i 

'\ \ 
\ 1\ 1-... ' I 

7.80 -... ' c--.., .... \ 1\ 
c: 

I ~ ·ro 

I 
~ 

ii5 1\ c 9.75 
;\. 

Q) 
! 1\ <> 

~ 

~ 
Q) 

1 

a.. 

11.70 ~ 

1 I 'i 

\ 
13.65 

I 
1\ 

1\ I 15.60 

1 I 
\ 

1\ 
17.55 I I 

1\ 
19.50 .1 .2 .5 1 2 5 10 20 50 

Applied Pressure - Isf 

Natural Dry Dens. Sp. Overburden Pc Cc Cr 
Swell Press. Heave eo LL PI 

Sat. Moist. (pef) Gr. (Isf) (tsf) (Isf) % 

75.6 % 35.1 % 74.8 41 21 2.7 0.61 3.75 0.32 0.04 1.253 

MATERIAL DESCRIPTION USCS AASHTO 

(CH) Fat clay, no reaction with HCI, about 6% roots (upper 4.0 in), moist, very stiff, high plasticity, dark 
yellowish brown 

Project No. 2182-99 Client: Remarks: 

Project: Recovery Solution Tested by:GMC 
RCS-I Sample I 

Location: Arecibo, Puerto Rico 
Depth: 10-12 feet 

CONSOLIDATION TEST REPORT 

GEOCONSULT Plate 10' - 12' 



Dial Reading vs. Time 

Project No.: 2182-99 
Project: Recovery Solution 

Location: Arecibo, Puerto Rico 

.0201 
'90 '90 

I ! . .02489 
i 

, 
Load #] Load #2 

I 0.25 tsf 0.50 tsf I 

.0205 

I 
Cv @0.82min.= ,02564 Cy@ 1.91 min.= 

1\ 2.52 ft.2/day 1\ 1,05 ft.2/dav 

0209 02639 

.~ 
I 

\ 
0213 02714 

\ 

~ .0217 ~ 
.02789 

~ 
\' ~ 

'\ ,§, g 
0 0 

~ .• 
.0221 u • • .02864 

• 
~ 

• \ "' "' ~ .. .. 
i5 .0225 i5 .02939 

1\ ,lo 

~ \\ ~ 
.0229 .03014 ---. \\ '" ~ 
,0233 .03089 

\ 
.0237 ,03164 

\\ \ \ 
.0241 0.00 0.75 1.50 2.25 3,00 3.75 4.50 5.25 6.00 6.75 7.50 .03239 0.00 0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 

Square Root of Elapsed Time (min.) Square Root of Elapsed Time (min.) 

. 
.03325 

'90 ~o 
.046 

Load #3 Load #4 
1.00 tsf 2.001sf 

.03450 Cv @3.02min.= .048 Cy@7.43min.= 

1\ 0.65 ft.2/day \ 
0.26 ft)/day 

03575 

\ 
050 

\ 
03700 052 

-:- .03825 ~ .054 
~ I 

" 
~ 

~ ,§. g 

~ 
0 \ c 

.03950 " .056 • '\ • 

~ • • "' tt: .. .. 
i5 ,04075 i5 .058 

\\ ~ \ 
.04200 

\' ~ 
.060 

\ ~~ 
.04325 

\\ ~ 
.062 \\ • . 04450 

\ 
.06' 

\ 
.04575 0.00 0.75 

\ \ 
1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 .066 0.00 0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 

Square Root of Elapsed Time (min.) Square Root of Elapsed Time (min.) 

Dial Reading vs. Time 

GEOCONSULT Plate 10'·12 



Dial Reading vs. Time 

Project No.: 2182-99 
Project: Recovery Solution 

Location: Arecibo, Puerto Rico 

.065 
190 19o 

1 1 
. .08775 

Load #5 Load #6 
, ! • 4.001sf 2.00 Isf 

. OS8 Cy @8.19min.= .08750 C v @ 1.46 min.= 

1\ 0.22 ft.2/day 1.21 ft.2/day 

071 
I 

.08725 

074 
\ 

.08700 \ 
~ \ 

~ .077 

~ 
~ .08675 

§. &. 
~ ~ c c 
'6 .080 '6 .08650 • 

I~ 
• • • '" ~ 

~ .. 
.083 is .08625 , 

~ .086 

1\' 
.08600 

.089 .OB575 
~ 

\ 
1\ "'" 

\,,---
r--. .092 

1\ \ 
.08550 

1 ,095 0.00 
1\ 

0.75 1.50 2.25 3,00 3.75 4.50 5.25 6.00 6.75 7.50 .08525 0.00 0.75 1.50 2.25 3.00 3.75 4.50 5.25 6,00 6.75 7.50 
Square Root of EJapsed Time (min.) Square Root of Elapsed Time (min.) 

.0865 
19o ~O 

.08485 
Load #7 Load #8 
1.00lsf 0.50 tsf 

.0861 Cv @3.14min.= ,08410 Cv @4.62 min.= 
0,57 ft.2/dav 0.39 ft.2/dav 

0857 I .0'8335 

\ 
0853 08260 

\ \ 0849 ~ 

\ 
~ 08185 • ..§. ..§. 

~ ~ \\ ~ .. .. u .0845 u 08110 • 
~ 

• \; • • '" ~ .. .. 
is .0841 is .08035 

~\ I ~ .0837 .07960 

'\ ~ 
.0833 

l\ 
.07885 

,\\ 
.0829 "" ~ 

.07810 

1\ \ 1\ 
.0825 0.00 0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 .07735 0.00 0.75 1.50 2.25 3,00 3.75 4.50 5.25 6.00 6.75 7.50 

Square Rool of Elapsed Time (min.) Square Root of Elapsed Time (min.) 

) 
Dial Reading vs. Time 

GEOCONSULT Plate 10' - 12 



Dial Reading vs. Time 

Project No.: 2182-99 
Project: Recovery Solution 

Location: Arecibo, Puerto Rico 

.07934 
190 ISO 

I 
I 1 I i 

.0724 

I 
Load #9 Load #10 
0.25 tsf 0.50 tsf 

.07859 
I I 

Cv @ 15.75 min.= .0726 

I Cv @4.19min.= 
0.12 ft.2/day 1\ 1 0.43 ft.2/day 

07784 0728 

1\ \ 07709 0730 , 
~ 07634 ~ 

~ 
- .0732 

\:: :.§.. 

1 
§. 

0 0 c 
~ '6 .07559 .0734 • • • \0 • ~ '" '" .. .. 

" .07484 " .0736 

~ \ ~ .07409 .0738 

~ \\ ----------
.. 

.07334 
, 

.0740 

\ ~ \ .07259 .0742 \ 

1\ \ \ 
.07184 0.00 1.25 .0744 0.00 0.75 2.50 3.75 5.00 6.25 7.50 8.75 10.00 11.25 12.50 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 

Square Root of Elapsed Time (min.) Square Root of Elapsed Time (min.) 

.0733 
190 190 

.0768 
Load #ll Load #12 
1.001sf 2.001sf 

.0738 Cv @2.61 min.= .0773 Cy@2.23min.= 

\ 
0.69 ft.2/dav 

\ 
0,81 ft.2/day , 

.0743 0778 

\ \ .0748 0783 
'\ \ .0753 

l\ 
~ 

I~ 
- .0788 

,§. g 
\\ 0 0 

~ 
c 

.0758 '6 .0793 

~ 
• 

~ 
• • '" '" .. g " .0763 .0798 

.0766 ~ .0803 
\\ 

\\ I". \ ~ .0773 .0808 

\ 1\ 1\\ "" .0778 

I '\\ 
.0813 

\ \ 
.0783 0.00 .0818 0.00 0.75 0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 

Square Root of Elapsed Time (min.) Square Root of Elapsed Time (min.) 

Dial Reading vs. Time 

GEOCONSULT Plate 10' - 12'1 



Dial Reading vs. Time 

Project No.: 2182-99 
Project: Recovery Solution 

Location: Arecibo, Puerto Rico 

.097 
~o ~o 

I 
.119 

Load #14 Load #15 

!\ ' .i • 8.00 tsf 16.00 tsf 
. 100 

\ 
Cy@7.60min.= .124 Cv @9.16min.= 

0.22 ft.2/day 

\ 
0.17 fl:.2/dav 

.103 
\ 

.129 

\ .106 \\ 
.134 

~ " .109 ~ 

\ 
~ .139 

'\ §. 

,\ 
~ 

~ ~ c 
~ '6 .112 .144 • 

\\ • 1\\ • • '" '" .. .. 
" .115 " .149 

\ ~ \ \\ .118 

\'" 
.154 

~ .121 "- .159 

1\ 
,. 

\ \~' -------r--. .124 

1\ \ 
.164 \\ 

.127 0.00 .169 0.00 
\ 

0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 0.75 1.50 2,25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 
Square Root of Elapsed Time (min.) Square Root of Elapsed Time (min.) 

. 

I 
Dial Reading vs. Time 

II GEOCONSULT Plate 10' - 12 



CONSOLIDATION TEST REPORT 
-2.60-;-'1 ",-..,--;---;-,-,-, ..,--;--r-v-r;--..,-.,..-;,.,..,---..,..-r-r-,-,,--;;--r--..,..-rr-Tj -;--r-,-,-,-..,-,-rr, 

1\ 

r-~-+~--+-+-r+~~-+~++'\~~4-~-+-+-+4-~~4-~4-4-+'~++~-4-+~~ 0.0 J.... \1\ ' 
~, \ 

2.6/-t--i-1-++t-t----+--t----n, I. ~r'--+-r-...+-1t---+1 t-H-+,++---1-+++++--++-iH+--t--+++-I-H-t++l 

I i'~, \, I 
S.2H-I-+-++-++-+-+++-I-+H-H"d-.... -+,+I~\-I-\\++-+++-++--iH-H-I-+-++-++-+-++I 

"\ c: 7.8H-1-+-t+--+----+-I-++++++
1 

++1 -I-+-+-++-"~\ f-\!-!\+++-+++t-t-+--H-+t-++-t-++I 

! 10.4~H+++~~-+1 ~'+l=~' +=i~' ~}-~""4~i"'~r--~bJio::\J~~I:+\J-H+H-++-H++++-~ 
~ ~~ 
'" D-

l\ 
I\~ 

13.01-+-hH-+-+--+-+-++-if-I-H++-+-+-+-+-+---+--j--+-++f-NH-++-+++-1+--j-H-+-+--l , 
~ 

1S.6~++-1 -+-+-+++1

1

, +-+-r+++--+-+-++I +-+-+++++--+-++-t~1\ \---I--+++--+--+-t-++ 

18.2 I-H-+-H--+-+-I-++-i-i-++++-+-++l+-+-+-++++-+++-+--I---I-4
1 

\rI-+t--I-H-++I 
r\ 

1\ 
20.8H-+-+-+-+---I-+-+-f-H-+-+-I-+-+-+++-+-+-+-+-++++-+-+-+-++-+-+++

1 

+<\-+--+----,r-+-H 

1\ 
23.4 L.1,-L-L-"-.L..!.2;---'--L-L.Ll-.S!;-L-L..L--L+1 ---L---L-L...L.,2!;--L-L...J--'-LS;h--'--'-L.L-f.1 0,,-'-'L-!.-'-:2t;0:--L-'-!.......l~so 

I-_N-.:.a,;.;l;:..urc::a::.-I --I Dry Dens. 
Sat. . Moist. (pcl) 

LL 

91.8 % 38.9 % 78.7 41 

PI 

17 

Sp. 
Gr. 

2.7 

Applied Pressure - lsf 

Overburden 
(lsI) 

0,91 

Pc 
(lsI) 

3.47 

MATERIAL DESCRIPTION 

0.35 0.04 

Swell Press. 
(lsI) 

USCS 

(CH) Fat clay, at bottom(12.75 in)lensed withdark gray-sandy fat clay, subangular mediumsand, no reaction 
with HCI, moist, stiff, high plasticity 

Heave 
% 

1.143 

AASHTO 

Projecl No. 2182-99 Client: Remarks: 

Project: Recovery Solution Tested by:GMC 
RCS-I Sample 2 

Location: Arecibo, Puerto Rico Depth:20-22 feet 
IF======-==='."-----------------------1ISpecific Gravity-Inferred 

CONSOLIDATION TEST REPORT 

GEOCONSULT Plate 20'- 22' 



Dial Reading vs. Time 

Project No.: 2182-99 
Project: Recovery Solution 

Location: Arecibo, Puerto Rico 

.00535 
'90 '90 

.01698 

1 1 
Load #1 Load #2 

, ! • 0.25 tsf 0.50 tsf 
. 00860 

1\ 

Cy @9.92min.= .01823 Cy @IO.24min.= 
0.21 ft.2/day \ 0.20 ft.2lday 

.00785 .01948 , , 
(\ ~ .00910 .02073 

~ ~ - ,01035 ~ .02198 
,§. "\ 

~ 
:§. .'\\ 0 0 c c 

" .01160 " .02323 • 

'\ 
• '\ • • ~ ~ 

~ .. l\ g i5 .01285 .02448 

1'\\ ~ .01410 

\ 
.02573 

\ ~ ~ .01535 .02698 "-
1\ ,\'" I--r-. \ \ 1--14 

.01660 

1 l\ 
.02823 

\ \ 1 
,01785 0.00 

1\ 
0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 .02948 0.00 0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 

Square Root of Elapsed Time (min.) Square Root of Elapsed Time (min.) 

.027 
'90 '90 

.043 

1 
Load #3 Load #4 
1.00 tsf 2.00 tsf 

.029 Cy @9.22min.= .046 Cv@ 10.63 min."" 
0.21 ft.2lday 1\ 

0.18 ft.2Jdav 

.031 .049 

\ I " .033 

'\ 
.052 

~ -:- .035 ""':' .055 
,.§. 

'~ §. 
, 
\\ 0 0 .s c 

u ,037 " .058 • 

\\ 
• 

'\ • • ~ "' g ~ 1\ .039 " .061 

\ ~ ~\ 
.041 .064 

1\ ~ \ ~ .043 .067 

1\\ ~ i-e \ \ r---. .... 
.045 

\ 
,070 

\\ 1 
.047 0.00 1.25 2.50 3.75 5.00 6.25 7.50 8.75 10.00 11.25 12.50 .073 0.00 0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 

Square Root of Elapsed Time (min.) Square Root of Elapsed Time (min.) 

I 
Dial Reading vs. Time 

I GEOCONSULT Plate 20'- 22' 



Dial Reading vs. Time 

Project No.: 2182-99 
Project: Recovery Solution 

Location: Arecibo, Puerto Rico 

.065 
19o ~o 

1 1 
.1088 

I 
, 

Load #5 
I 

Load #6 
, ,1, 4.00 tsf 2.001sf 

.070 Cv @10.87min.= .1085 Cv @0.97 min.= 

~ 0.16 ft.2/day 1.73 ft.2/day 

075 .1082 , 
~ \ oeo 

~ 
.1079 

C) 

~ .085 

~ 
~ .1076 

:§. ,§, 
rn rn .• • ~ .090 ~ .1073 • " ~ 

• • • '" '" g " .095 is .1070 

'\ ~ ~ .100 

~ 
.1067 

r'\ I---- t--
.105 

\\ 
.1064 \\ 

.110 "\ 
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\ ,"" \' 
....... r---. 

.115 0.00 0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 .1058 0.00 0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 
Square Root of Elapsed Time (min.) Square Root of Elapsed Time (min.) 

. 
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.10165 

I Load #7 Load #8 
l.00 Isf O,50lsf 

.10625 Cy @4.50min.= .10110 Cy@ 12.75 min.= 
0.38 ft.2/dav 0.14 ft.2/dav 

.10550 I .10035 

1\ 
.10475 ,09960 

.10400 \ .09885 ~ 
~ ~ 

'\ ,§. 

~ I g 
rn rn ,"\ c " .. .10325 ~ .09810 • 

~ 
• 

I~ 
• • 

I '" '" " " is .10250 is ,09735 

~ ~ .10175 .09660 
\ ~ 

, 
"\ I ~ 

.10100 

1\\ 
.09585 

1\ .10025 .09510 ~ 
\ .\ \ 

.09950 0.00 0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 .09435 0.00 0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 
Square Root of Elapsed Time (min.) Square Root of Elapsed Time (min.) 

I 
Dial Reading vs. Time 

I GEOCONSULT Plate 20'- 22' 



Dial Reading V5. Time 

Project No.: 2182-99 
Project: Recovery Solution 

Location: Arecibo, Puerto Rico 

.096 
~o '90 , 

I 
I I 

.08845 

I 
Load #9 Load #10 

I , 1 • 
0.25 tsf 0.50 tsf 

. 095 , Cv @21.55min.= .08860 Cv @3.57 min.= 

1\ 0.08 ft.2/dav 1\ 0.49 ft.2/dav 
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, 

" \ I .093 

,~ 
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, 

~ -§. 
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• "0 • • '" ~ '" .!!! .. 

C> .090 D .08935 1,\ ~ 
, 
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1\\ ~ ~ 1\ I~ .088 
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.086 0,00 
\ 1\ 
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\\ 
1.25 2.50 3.75 5.00 6.25 7.S0 8.75 10.00 11.25 12.50 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 

Square Root of Elapsed Time (min.) Square Root of Elapsed Time (min.) 

.0897 '90 '90 
.093 

Load #11 Load #12 
1.00 tsf 2.00 tsf 

.0902 Cv @4.72min.= .094 c",@4.72min.= 
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0.37 ft.2/day 1\ 0,37 ft.2/dav 

0907 I 095 

\ \ 1 
0912 096 

~ - .0917 ~ 
.097 

'\ 
-
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~ ~ c c , 
" .0922 " .098 • ~ • 

I~ • 
~ 

• '" '" .. .. 
D .0927 D .099 

~ \ ~ .0932 .100 
\ .\-- \\ I'--.. 

.0937 
~ 

.101 

.0942 
\\ I .102 \ 1\ 

.0947 0,00 
I \ I 1\ \ 

0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 .103 0.00 0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 
Square Root of Elapsed Time (min.) Square Root of Elapsed Time (min.) 

J 
[ 

Dial Reading vs. Time 

Ji GEOCONSULT Plate 20'- 22' 



Dial Reading vs. Time 

Project No.: 2182-99 
Project: Recovery Solution 

Location: Arecibo, Puerto Rico 

.10026 
190 190 

.108 

1 Load #13 Load #14 
4.00 tsf &.00 tsf 

.10151 Cv @3.67min.= .112 

1 
Cv @ 10.43 min.= 

1\ 0.46 fi.2fday \ 0.16 ft.2/dav 

.10276 
I 

.116 

\ '\ 
.10401 

\ 
.120 

1\ 
~ .10526 \\ .124 

\\ I 
-

'\ .§. g 
0 0 l\ .5 .5 
u .10651 u ,128 • ,\ • 1\\ • • '" '" ]! ~ " .10776 .132 

\\ \ ~ .10901 

\ 1,\ 
.136 

~ ~ 
.11026 

1\ 1\ ................. 
.140 

\: .. .11151 .144 

.11276 0.00 
1\ \ 

.148 0.00 
I 1 1\ 1\ 

0.75 1.50 2.25 3.00 3.7S 4.50 5.25 6,00 6.75 7.50 0.75 1.50 2,25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 
Square Root of Elapsed Time (min.) Square Root of Elapsed Time (min.) 

.1304 
190 

I 
Load #15 
16.00 tsf 

.1379 Cv @9.12min.= 
0.16 ft.2/d~ 

.1454 

.1529 ~ 

.1604 ~ - '\ §. 
0 ,,"-~ .1679 • 

~ &! .. 
is .1754 

~ .1829 

\ \'\; 
-------.1904 

~ .1979 '\ 
.2054 0.00 

\ !~ 
0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 

Square Root of Elapsed Time (min.) 

Dial Reading vs. Time 

GEOCONSULT Plate 20'- 22' 



CONSOLIDATION TEST REPORT 
1.3 

! ! 
I 

I I 
, 

! 

I 
I 

I 

, 
I \ 

2.6 I 

\ 
, 

I 
i , 

~ 
I 

......... \ 
3.9 

, 1'00. 

, ....... 
~ 

\ 
I "- 1\ 

I I ~ 5.2 1\ I 

'" " ~~ r"I 
I 

6.5 

I i'-~ c: 
.~ 

I I ~ til 
C 7.B I 

(J) ~ (J 
~ 

I 
(J) 

i\. 0.. 

9.1 .... 
""" " ~ \ l"-i'.. 10.4 

~ 1\ 
~ r'-.. l\ 11.7 I 

\ 
\ 

13.0 

I 
14.3 .1 

, 
.2 .5 1 2 5 

Applied Pressu re - lsi 

Nalural Dry Dens. Sp. Overburden Pc Cc Cr 
Swell Press. Heave eo LL PI 

Sat. Moist. (pel) Gr. (lsI) (lsI) (lsI) % 

100.0 % 34.7% 101.5 2.7 1.14 2.09 0.19 0.04 0.661 

MATERIAL DESCRIPTION USCS AASHTO 

(MH) Elastic silt with sand, at the top (S.Oin) dark gray sandy-elastic silty, subangular sand, none reaction 
with HCI, moist, stiff, high plasticity, dark gray 

Project No. 2182-99 Client: Remarks: 

Project: Recovery Solution Tested by:GMC 
RCS- I Sample 3 

) Location: Arecibo, Puerto Rico 
Depth:30-32 feet 

CONSOLIDATION TEST REPORT 
Specific Gravity Inferred 

GEOCONSULT Plate 30' - 32' 



Dial Reading vs. Time 

Project No.: 2182-99 
Project: Recovery Solution 

Location: Arecibo,Puerto Rico 

o 

014 
leo leo 

I 
.0319 I 

I 
Load #1 Load #2 

, . 0.25 tsf 0.50 tsf 

. 016 

I 
Cv @ 11.81 min.'" .0334 c;,@8.72 min.= 

0.17 ft.2/day 1\ 0.23 ft.2/dav 

I -018 0349 
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'\. ~ 
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~ 022 , ~ .0379 
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§. e 
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~ • "\ ~ '" '" ~ " .026 is .0409 
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~ 

.0424 \ ~ 
'\ ~ \\ ~ ~ I'----.030 
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\ ,\ I'-
\ r---- --e 
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.034 0,00 0.75 
1\ '" .0469 0.00 0.75 

\ 1\ 
1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 

Square Root of Elapsed Time (min.) Square Roo! of Elapsed Time (min.) 
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Load #3 Load #4 
LOa tsf 2.00 tsf 

.045 Cy@8.72min.= .0660 Cv @9.04min.= 
0.22 ft.2/day \ 0.20 ft.2/day 
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I , 
.049 

I\, 
.0710 "-

\ " ~ 051 - .0735 
.§. ~I §. ~ ~ ~ c c 
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I~ 
• • • '\ '" '" ~ ~ ]! 
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1\\ ~ \ '\ 
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.063 0.00 1.25 2.50 3.75 5.00 6.25 7.50 8.75 10.00 11.25 12.50 .0885 0.00 0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 

Square Root of Elapsed Time (min.) Square Root of Elapsed Time (min.) 
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Dial Reading vs. Time 

II GEOCONSULT Plate 30' - 32 



Dial Reading vs. Time 

Project No.: 2182-99 
Project: Recovery Solution 

Location: Arecibo,Puerto Rico 

.084 
19o 190 

.1167 

I 
Load #5 Load #6 

, ,- 4.001sf 2.001sf 
.088 Cy @IU9min.= .1165 Cv @1.62min.= 

\ 0.15 ft.2/day 1,02 ft.2/day 
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-0. .096 

~ I 
.1161 

- .100 .1159 
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-£ c 
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~ \ 1\ 
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Square Root of Elapsed Time (min.) Square Root of Elapsed Time (min.) 

. 
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Load #7 Load #8 
1.00 Isf 0.501sf 

.1141 Cv @3.00min.= .09999 Cy @8.79mm."" 
0,56 ft.2/dav 0.19 ft.2/dav 
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1131 .09849 
!\ 

\ , 
- 1126 , ~ .09774 

1,\ :§. c 
c 

0 0 c 
~ ~ 1121 • 

~ 
• .09699 • • '\ '" '" .. g " .1116 .09624 
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\' 
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0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 

Square Root of Elapsed Time (min.) Square Root of Elapsed Time (min.) 

I 
Dial Reading vs. Time 

I GEOCONSULT Plate 30' . 32 



Dial Reading vs. Time 

Project No.: 2182-99 
Project: Recovery Solution 

Location: Arecibo,Puerto Rico 

.09514 
'90 

Load #9 

'J 0.25 tsf , 
.09439 Cv @ 18.34 min.= 

0.10 ft.2/dav 

,09364 

.09289 

1\ -:- .09214 
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~ ~ .. 
~ ,09139 • 
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~ .08989 

~ 
.08914 

J 

\ ~ .08839 

1\ I 
.08764 0.00 

\ 
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Square Root of E!apsed Time (min.) 

Dial Reading vs. Time 

GEOCONSULT Plate 30' - 32 



c: 
.~ 

iii 
C 
~ 
<ll 

CL 

13.6S/----+--hH-+-+-+-+++-t--1-+-++-f-+-H-++--+-+-+-+-H-+-+-+-Hf-+--I--4\-t-+-+-+++H 

1\ 

15.60 I--f-H-+-+--+-+-+++-f---1--+-++I-+--H-++--+-+-++H--+-+-+-HI-+-H++'\--'\1-\-+++H 

!\ 
~-L~~~~~~~-L~J-LLI~~I-L~~~~~~-L~~'~_I~~ 17.55.1 .2 .5 1 2 5 10 20 50 

I--::-,N-"a:;l;::ur:.:a::...1 -,---1 Dry Dens. 
Sat. Moist. (pel) 

42.9 % 25.5 % 64.2 

LL 

54 

PI Sp. 
Gr. 

12 2.65 

Applied Pressure - Isf 

Overburden 
(lsI) 

0.44 

Pc 
(lsI) 

5.58 

Swell Press. Heave 
(lsI) % 

0.36 0.05 1.576 

MATERIAL DESCRIPTION USCS AASHTO 

(CL)Lean clay, no reaction with HCI, moist, very stiff, medium plasticity, dark brown mottled, yellowish 
brown 

Project No. 2182-99 

Project: Recovery Solution 

Client: Remarks: 

Tested by:GMC 
RCS-2 Sample 1 

...... ) Depth:7-9 feet Location: Arecibo, Puerto Rico 1F:..:.::=:.:..:...:===:..=::==:.:..,,--::-:--___ ----------------~ISpecific Gravity Inferred 
CONSOLIDATION TEST REPORT 

GEOCONSULT Plate 7'- 9' 



Dial Reading vs. Time 

Project No.: 2182-99 
Project: Recovery Solution 

Location: Arecibo,Puerto Rico 

.Q1853 
t90 ~O 

.02227 

I 
Load #1 Load #2 
0.25 tsf 0.50tsf 

.01868 
, 

Cy@0.51 min.= .02252 Cy @ 1.19 min.= 
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Square Root of Elapsed Time (min.) Square Root of Elapsed Time (min.) 
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Square Root of Elapsed Time (min.) Square Root of Elapsed Time (min.) 
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Dial Raading vs. Time 

I GEOCONSULT Plate 7'- 9' 



Dial Reading vs. Time 

Project No.: 2182-99 
Project: Recovery Solution 

Location: Arecibo,Puerto Rico 

,05479 
,go ~o 

1 1 
.0659 

I Load #5 Load #6 
4.00 tsf 2.00 tsf , .. 

. 05604 Cv @3.96min.= .0655 Cy @ 0.73 min.= 
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Square Root of Elapsed TIme (m'ln.) Square Root of Elapsed Time (min,) 
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Load #8 Load #7 
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Cy@8.63 min.= .05600 Cy @9.66min.= 
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~ .05375 

~ " :§. c 
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\ 1\ 

1.50 225 3.00 3.75 4.50 5.25 6.00 6.75 7.50 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 
Square Root of Elapsed TIme (min.) Square Root of Elapsed Time (min.) 
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Dial Reading vs. Time 

I GEOCONSULT Plate 7'- 9' 
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Dial Reading vs. Time 

Project No.: 2182-99 
Project: Recovery Solution 

Location: Arecibo,Puerto Rico 

.04964 
190 

.0405 
1'0 
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0.25 tsf 
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" .. 
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\ ~ I~ .04364 

1\" I 
.0413 

11\ .04289 i'-.. 
.0414 

~ 

.04214 0.00 
1\ 
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Square Root of Elapsed Time (min.) Square Root of Elapsed Time (min.) 

. 
.0436 

~o 190 
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I 
Load #ll 
1.00 tsf 
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0,31 ft.2/day 
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.0452 ~ 05256 \ 
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-
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• • '" 1\ ]j ,\ 
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Square Root of Elapsed Time (min.) Square Root of Elapsed Time (min.) 

Dial Reading vs. Time 

GEOCONSULT 

Load #10 
0.50 tsf 

Cv @ 2.33 min."" 
0.84 ft.2/day 

6.00 6.75 700 

Load #12 
2.00 tsf 

Cv @0.93 min.= 
2.05 ft.2/dav 

, 

6.00 6.75 7.50 

Plate 7'- 9' 



Dial Reading vs. Time 

Project No.: 2182-99 
Project: Recovery Solution 

Location: Arecibo,Puerto Rico 
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I I .076 
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4.00 tsf 1 8.00 tsf 
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Square Root of Elapsed Time (min.) Square Root of Elapsed Time (min.) 
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Dial Reading vs. Time 
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CONSOLIDATION TEST REPORT 
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1 I II \ I I ! ! 
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I"- ,\ 
1.381 

I ~ 
't \ 

0 

I ",,1\ ~ 
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1.121 I r\ , 
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1.056 \ 
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0.991 .1 
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Applied Pressure - Isf 

Nalural Dry Dens. Sp. Overburden Pc Cc Cr 
Swell Press. Heave 

Sat. . Moist. (pel) 
LL PI 

Gr. (lsI) (Isf) (Isf) % 
eo 

52.5 % 29.7% 66.2 54 29 2.65 0.87 2.40 0.39 0.06 1.500 

MATERIAL DESCRIPTION USCS AASHTO 

(CH)Fat clay, no reaction with HCI, moist, very stiff, high plasticity, dark gray 

Project No. 2182-99 Client: Remarks: 

Project: Recovery Solution Tested by:GMC 
RCS-2 Sample 2 

Location: Arecibo, Puerto Rico 
Depth: 16-18 feet 

CONSOLIDATION TEST REPORT 
Specific Gravity Inferred 

GEOCONSULT Plate 16'· 18' 



Dial Reading vs. Time 

Project No.: 2182-99 
Project: Recovery Solution 

Location: Arecibo, Puerto Rico 

.00673 
'90 '90 , 

I 
.014 

Load #1 Load #2 
0.25 tsf 0.50 tsf 

. 00748 
.. 

Cv @ 1.72 min.= .Q15 Cv@4.08min.= 
1.22 ft.2/day 0.50 ft.2/day 

.00823 .016 

00898 \ 017 1\ 
\ I 

, 
00973 ~ ~ 018 

~ 
:§.. ..§. 
~ \\ ~ c c 
'5 .01048 '5 .019 • 

~ 
• 

~ 
• • '" '" .. g 0 .01123 .020 

.01198 ~ I .021 ~ 
1\\ '""- \ ~ .01273 \\ .022 

\~ 
, 

~ 
I 

.01348 

\ l\ 
.023 \\ 

.01423 0.00 0.75 1.50 225 3,00 3.75 4.50 5.25 6.00 6.75 7.S0 ,024 0.00 0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 
Square Root of Elapsed Time (min.) Square Root of Elapsed Time (min.) 

.02630 
!go !gO 

.041 

I 
Load #3 Load #4 
1.00 tsf 

\ 
2.00 tsf 

.02755 Cv @ 4.90 min.= 043 

\ 
Cv @9.14min.= 

1\ 0.41 ft.2/day 0.21 ft.2/day 

02880 045 

03005 " .047 ~ 
~ ~ 

~ .03130 .049 

\ 
~ 

~ 
g :§. 
~ ~ c c 
'5 .03255 " .051 • 

~ 
• \ • • 

'" '" [\ ]! g 0 .03380 .053 

.03505 \ ~ .055 
1\\ 

I'i~ \ I~ b.., 
.03630 .057 

\ t- \\ ......... 
~ 1\ --. 

.03755 

\ 
,059 

\ \ 
.Q3680 0.00 

, 
0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 .061 0.00 0.75 1.50 225 3.00 3]5 4.50 525 6,00 6.75 7.5<) 

Square Root of Elapsed Time (min.) Square Root of Elapsed Time {min.) 

I 
Dial Reading vs. Time 

I GEOCONSULT Plate 16'- 18' 



Dial Reading vs. Time 

Project No.: 2182-99 
Project: Recovery Solution 

Location: Arecibo, Puerto Rico 

.058 
~o 190 

,I,; 
.0904 

I 
Load #S Load #6 
4.00 tsf 2.00 tsf 

.062 Cv @0.74min.= .0900 Cy@2.llmin.= 

\ 2.45 ft.2/day 0.83 ft.2/d.ay 

.066 0896 \ 

'\ \ 
.070 

~ 
0892 

\ - .074 0888 

\ ~ 
~ g :§. 

~ ~ c c 
,; .078 ,; ,0884 • 

\' • • 
r\ 

• 
'" '" ~ .. ,\ 

.082 " 
1\\ 

.0880 

.086 
~ 

.0876 

\ \ ~ ~ \0-.Ooo 

I \\ 
.0872 

\' 
.094 .0868 "---

I 1 
\ \ \ ,098 0.00 0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 8.75 7.50 .0864 0.00 0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 

Square Roo! of Elapsed Time (min.) Square Root of Elapsed Time (min.) 

~o ~O 
.08785 

I I 
.08194 

Load #7 Load #8 
1.00 tsf 0.50 tsf 

.08710 Cv @5.86min.= .08119 Cv @3.44min.= 
0.10 ft.2/day 0.52 ft.2/dav 

.08635 08044 
\ 

\ 08560 \ 07969 

~ ~ 
. 

06485 .07894 ~ 

~ 
~ , §. §. 

~ ~ c c 
'5 ,08410 '5 .07819 • 

'\ 
• 

~ • • '" '" .. 1 ~ '" i5 .08335 .07744 

~ I 
'\ 
~ .08260 .07669 \ 

'\ 1\\ ~ 
.06185 

1\'\ 

.07594 

\ ~ 
~ 1\ ~ 

.08110 

\ \ 
.07519 

!\ \ 
.08035 0.00 0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 .07444 0.00 0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 

Square Root of Elapsed Time (min.) Square Root of Elapsed Time (min.) 

Dial Reading vs. Time 

GEOCONSULT Plate 16'- 18' 
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Dial Reading vs. Time 

Project No.: 2182-99 
Project: Recovery Solution 

Location: Arecibo, Puerto Rico 

.077 
19o IgO 

I· 
.0665 

Load #9 Load #10 
0.25 tsf 0.50 tsf 

.076 Cv @20.44 min.= .0687 Cy@3.43 min.= 
0.09 ft.2/dav 0.54 ft.2/day 

J 

.075 0689 \ 

\ \ 
07' 0691 

'" ~ 
, 

- 073 , - .0693 g g 
~ rn rn 

~ .• 
,072 ~ ,0595 • 

1'\\ 
m 

~ 
• • 0: 0: 

" " Q 
.071 is .0697 

~ ~ \ ~ .070 ! 
.0699 

\ "~ 1\ 't .069 ,0701 
~ 

\\ r-
\ -------- I-.068 

\ \ 
.0703 

,\ 
.067 0.00 1.25 2.50 3.75 5.00 6.25 7.50 8.75 10.00 11.25 12.50 .Q705 0.00 0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 

Square Root of Elapsed Time (min.) Square Root of Elapsed Time (min.) 

.0702 
19o 

.073 
19o 

Load #11 Load #12 
l.00 tsf 2.00 tsf 

0707 
, 

.074 Cv @5.92min.= 

\ I 
Cv @4.77min.= 

0.38 ft.2/day . 0.30 ft.2/day 

0712 .075 

\' I 
0717 076 1\ 

.0722 ~ 077 \ - ~ 
-c §. 

~ 
c 
rn rn ,g c 

.0727 '5 .078 m 

~~ 
m 

\ • • 0: 0: .. ~ 
is .0732 C .079 

\\ ~ .0737 .080 
\ l~ \ .0742 .081 1\ \ "'- to \\ ~ to .0747 

\ '\ 
.082 

\ 1\ 
.0752 0.00 0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 .083 0.00 0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 

Square Root of Elapsed Time (min.) Square Root of Elapsed Time (min.) 

I 
Dial Reading vs. Time 

I GEOCONSULT Plate 16'- 18' 



Dial Reading vs. Time 

Project No.: 2182-99 
Project: Recovery Solution 

Location: Arecibo, Puerto Rico 

.08275 
too t90 

I ,092 

I I 
I Load #13 Load #14 

, ." 4.00 tsf 8.00 tsf 
.08400 Cv @5.30min.= .097 

I Cy@14.83min.'" 

\ 0.33 ft.2/dav 1\ D.ll ft.2Jdav 

.08525 .102 I I 

\ \ .08650 .107 

~ .08775 ~ ~ 
~ .112 g 

~ 
:§. 

~ ~ ~ .• c 
u .08900 " .117 • \\ 

• 

~ • • " " ~ .09025 ~ .122 

~ ~ .09150 .127 

\ ~ 
\ ,\: i""" 

.09275 .132 \\ \\ ~ .. , 

.09400 .137 
I 

1\ \ \ 
.09525 0.00 

I 
0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 .142 0.00 1.25 2.50 3.75 5.00 6.25 7.50 B.75 10.00 11.25 12.5 

Square Root of Elapsed Time (min.) Square Root of Elapsed Time (min.) 

.1204 
too 

Load #15 
16,00 tsf 

.1279 Cv @ 14.62 min.= 
0.10 ft.2/dav 

.1354 

!\ 
I 

.1429 , 
~ .1504 

.~ 
§. 
~ .. 
u .1579 • '\ 8! 

\\ ~ .1654 

\\ .1729 

\ l\' i""" .1804 

1\\ 
.1879 

.1954 0.00 
.\ 

1.25 2.50 3.75 5.00 6.25 7.50 8.75 10.00 11.25 12.50 
Square Root of Elapsed Time {min.) 

) 

I 

Dial Reading vs. Time 

I GEOCONSULT Plate 16'- 18' 



CONSOLIDATION TEST REPORT 
0.00 , 

, I 1 
1\1\ I 1 I I ! I 

I 

1.95 1\ 
l'- r... 

1 I'- 1\ " 1 
, 

3.90 

, 
1\, 

I r-.. 
:-.~ 1\ 

"- 1\ 
5.85 

'\ \ 1\ \ 7.80 
1\ 

\ c \ 'ro 
~ \ -(J) , r-. c 9.75 

1 1 \ w ~ "'1--2 r.::-... 1\ \ w 
D.. 

I ~ 
1\ 

11.70 1 
1 ~~ 

'\ 
~ 13.65 

~ . 
\ 

15.60 

\ 
17.55 

\ 
\ 

19.50 .1 
r-. 

.2 .5 1 2 5 10 20 50 

Applied Pressure - Isf 

Nalural Dry Dens. Sp. Overburden Pe Ce Cr 
Swell Press. Heave 

Sat. Moist. (pef) LL PI Gr. (Isf) (Isf) (Isf) % 
eo 

77.8 % 37.1 % 73.7 47 29 2.7 1.04 1.74 0.34 0.04 1.287 

MATERIAL DESCRIPTION USCS AASHTO 

(MH) Elastic siIt, weak reaction, moist, stiff, high plasticity, dark gray 

Project No. 2182·99 Client: Remarks: 

Project: Recovery Solution Tested by:JlT 

·) 
RCS-2 Sample 3 

Location: Arecibo, Puerto Rico 
Depth:23·25 feet 

CONSOLIDATION TEST REPORT 
Specific Gravity Inferred 

GEOCONSULT Plate 23'· 25' 



Dial Reading vs. Time 

Project No.: 2182-99 
Project: Recovery Solution 

Location: Arecibo, Puerto Rico 

.005 
'90 '90 

I·· 
.0200 

Load #1 Load #2 
0.25 tsf 0.50 tsf 

.007 , Cv @17.47min.= .0215 I Cv @ 10.39 min.= 

1\ 0.12 ft.2/dav 1\ 0.19 ft.2/dav 

OOg 0230 
I 

\ \ I 

011 0245 

\ ~ 

.013 
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- .0260 

§. ,§. ~ ~ ~ .• c 
u .015 "5 .0275 • 

~ 
• 

~ • • "' "' ~ .017 ~ 

'\~ 
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.019 .0305 

1\["\ 1\ 
.021 "- .0320 
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.023 \ \ \l~ 
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.025 0.00 1.25 2.50 3.75 5.00 6.25 7.50 8.75 10.00 11.25 12.50 .0350 0.00 1.25 2.50 3.75 5.00 6.25 7.50 8.75 10.00 11.25 12.5 

Square Root of Elapsed Time (min.) Square Root of Elapsed Time (min.) 

.036 
'90 

.052 
'90 

Load #3 Load #4 

"\. 1.00 tsf 2,00 tsf 

038 

\ 
Cv @ 12.83 min.= .055 Cy@ 12.87 min.= 

0.15 ft.2/day \ 0.14 ft.2/dov 

040 

'\ 
058 

\ 
.042 

~~ 
061 

"V 

.044 
Ii-- - .064 

\\ ,§. \ ~ 
,§. 

~ ~ .. ~ u .046 .06' • 
~ 

• 
~ • • "' "' ~ .048 ~ ~ 

\' 
.070 

~ 
.050 ~ 

'\ 
.073 

\' 
,052 ~ 1\ 

\ \ 
.. ,076 

l~ --.054 .079 

I \ \ " .056 0.00 0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 .082 0.00 1.25 2.50 3.75 5.00 6.25 7.50 8.75 10.00 11.25 12.5 
Square Root of Elapsed Time (min.) Square Root of Elapsed Time (min.) 
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Dial Reading vs. Time 

I GEOCONSULT Plate 23'- 25' 



Dial Reading vs. Time 

Project No.: 2182-99 
Project: Recovery Solution 

Location: Arecibo, Puerto Rico 

.076 
t90 ~O 

.1098 
Load #5 Load #6 
4.00 tsf 2.00 !sf .. 

. 080 Cy@II.46min.= .1095 Cv @ 1.61 min.= 

!\ 0.15 ft.2/day 1.05 ft.2/day 

.084 ,1092 

" f\. \ .088 

" 
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.5 ~ ~ .096 .1083 • \ • • 
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1 1\ 
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\\ 1 .116 0.00 
\ 

.1068 0.00 0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 
Square Root of Elapsed TIme (min.) Square Root of Elapsed Time (min.) 

.1068 
t90 
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Load #7 Load#g 
1,00 tsf 0.50 tsf 

.1063 Cy@3.53 min.= .1020 Cy@2.29nUn." 

\ 
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§. \\ g '\: 
~ rn 

'\::.. .5 % ~ .1043 .1004 • \\ • 

~ ~ • " ~ ~ 
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.098a \\ ~ 
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1\\ \ \ 

0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 .0984 0.00 0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 
Square Root of Elapsed Time (min.) Square Root of Elapsed Time (min.) 

Dial Reading vs. Time 

GEOCONSULT Plate 23'- 25' 



Dial Reading vs. Time 

Project No.: 2182-99 
Project: Recovery Solution 

Location: Arecibo, Puerto Rico 

.10010 
tgo tgo 

I .09346 
Load #9 1 Load #10 .. 0.25 tsf 0.50 tsf 

. 09935 Cv @J7.57min.= .09361 Cy@ 3.33 min.= 
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Square Root of Elapsed Time (min.) Square Root of Elapsed Time (min.) 
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Load #11 Load #12 
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.09999 
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~\ 
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---- .. 
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S I 
.0989 0.00 0.75 1.50 2.25 3.00 3.75 4.50 5.25 6,00 6.75 7.50 .10524 0.00 0.75 1.50 2.25 3.00 3.75 4.50 5.25 8.00 6.75 7.50 

Square Root of Elapsed Time (min.) Square Root of Elapsed Time (min.) 

I 

Dial Reading vs. Time 

I GEOCONSULT Plate 23'- 25' 



Dial Reading vs. Time 

Project No.: 2182-99 
Project: Recovery Solution 

Location: Arecibo, Puerto Rico 

.10429 
190 190 

.112 
Load #13 Load #14 

' . 4.00 tsf 8.00 tsf 

.,) 

. 10554 Cy @4.54min.= .116 ! Cy @9.08 min.= 

\ 0.37 ft.2/dav 1\ 0.18 ft.2/dav 
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• 
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\'"' 
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~ 
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Square Root of Elapsed Time (min.) Square Root of Elapsed TIme (min.) 
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I 

Dial Reading vs. Time 

I GEOCONSULT Plate 23'- 25' 
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CONSOLIDATION TEST REPORT 
-3.90

Ilr
-;-r;-r-,,-;-TI III '-""'\-;--;-;-'-'--;-'1--;--""-;--;-1 ,!-;-rr-"I;-;-'! !r--;-;--;-r-n 

1\ I ,i I 

-1.9Sl--t---rr-t-l--+-++-+-++-+-+-+++-+!---k \1 \++t-f-+-l-l-H-+++-++-I-+-++ I; +-+-+-I-f+l 

I I ~I\ r I 
O.OOI-H-t--+-I--1-I-t-t+++-+-+-+-++-+-++-K----j--'H-+-iH---j-++++-f-+++-+-t-H-t+l 

, . ~ 

1.9SHiitt--..!.IIN~:::ttttl ItTtitl~\ttttH--miltttr--lt1iii 

I 

.... i--I'-< , 

...... 1 ..... 1-<0. \ 

3.90 1-+-+++-+--+-t .... -i""H .. -+~+,..-+-+-+++-l-..,++~1 ±-"--+,-+-i\-l \IK+\-+--+-+++-+-++++--+-I-t-t-H 

1i"''+1 4-Ul-.., ........ r-,.,r-.- ", 
S.8S~~H-+f-+++H+++-f+ff~",.9=~~~,~irr+-IH-++l~_++-H-+_+_H+J 

~r" 1\ 
i\i\ 

7.80!----'rl-l-H----t--t-++-l-l--+-+-+-hH-+-+-H--+-+-+-H-+-'lir\c\t-~-H-+--+-+--t-l-I--+-t-t-+-H 

, 
9.7SI--H-++-I--+-+-+-t-++-+--H-++-+-+-+-++-++-+-+-lf+-++-H-+--+-+-H+--+-+-++-H 

11.70 I-+-+I-+-+-+-+--t-+-f--H--+-+-+--H-+--t' +++-+---+-HI-II+-+-t-t-H-\~\++++-+-+-t--t-H 
1\ 

13.6sl-+-H++-++++-++++-I-++-++-I-++--+-+-++-1t+-+++-++++ttl+-+-+-++H 

! I I \\ lS.60 L.1,--'-.....L..J....J-.2!;--L-l-...LJ.....L-!.S,.....!-L.....L.J....j.1 """!.....L.....L-42-L-L-LJ.....JLS!--L-.....L-1....:;1\;-0 .....L.....L..L.l-;;2\;-0 .L.l.--1-L.....LJ.-,tso 

Natural Dry Dens. 
Sat. Moist. (pet) 

LL 

100.0 % 40.1 % 86.9 42 

PI 

11 

Sp. 
Gr. 

2.7 

Applied Pressure - tsf 

Overburden 
(tst) 

0.61 

Pc 
(tst) 

5.95 

MATERIAL DESCRIPTION 

0.28 0.03 

(MH) Elastic silt, no reaction with HCI, moist, stiff, high plasticity, dark gray 

Project No. 2182-99 

Project: Recovery Solution 

Client: 

Swell Press. Heave 
(tst) % 

0.940 

USCS AASHTO 

Remarks: 

Tested by GMC 
RCS-6 Sample 1 

.
.... ) L t' A 'b P Ri Depth:IO-I2 feet oca Ion: reCl 0, uerto co 1r-------'''----'-'----------------------lISpecific Gravity Inferred 

CONSOLIDATION TEST REPORT 

GEOCONSULT Plate 10' - 12' 



Dial Reading vs. Time 

Project No.: 2182-99 
Project: Recovery Solution 

Location: Arecibo, Puerto Rico 

.01626 
'90 '90 

I I I I 
.01973 

Load #1 Load #2 
0.25 tsf 0.50 tsf 

.01651 Cv @0.66 min.= .01998 Cv @ LO] min.= 
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Square Root of Elapsed Time (min.) Square Root of Elapsed Time (min.) 

.0241 
'90 

.032 
~o 

Load #3 Load #4 
1.00 tsf 2.00 tsf 

.0246 Cy @0.47 min.= .033 Cv @2.19min.= 
4.29 ft.2/day 0.90 ft.2/dav 

.0251 034 

\ \ .0256 035 

\ 1 
.0261 036 -

I 
-§ :.§. 

,~ ~ ~ 
0 .s 

" .0266 ~ .037 • , • 

\ • • a: a: 
g ,~ .. 

,0271 is .038 

.\ ~ .0276 .039 
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\ 

.040 
l~ 

\\ " \\ '\. ~ .0286 

\1 I 
• .041 

\' 
. 0291 0.00 0.75 1.50 2.25 3,00 3.75 4.50 5.25 6.00 6.75 7.50 .042 0.00 0.75 1.50 2.25 3,00 3.75 4.50 5.25 6.00 6.75 7.50 

Square Roo! of Elapsed Time (min.) Square Root of Elapsed Time (min.) 

Dial Reading vs. Time 

GEOCONSULT Plate 10' - 12 



Dial Reading vs. Time 

Project No.: 2182-99 
Project: Recovery Solution 

Location: Arecibo, Puerto Rico 

.045 
leo leo 

, I 
.0613 

I Load #5 

I 
Load #6 

4.00 tsf 2.00 tsf 

.047 Cy @6,83 min.= .0610 Cv@0.53 min.= 

\. 0.28 ft.2/dav 3.51 ft)ldav' 
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\ , 1\ 1 
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.065 0,00 .0583 0.00 0.75 1,50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 

Square Root of Elapsed TIme (min.) Square Root of Elapsed Time (min.) 

.0583 
leo 

.05499 
190 

I I 
Load #7 Load #8 
1.00 tsf 0.50 tsf 

.0578 Cv @4.73 min.= .05424 Cy@4.20min.= 
0.40 ft.2/day 0.45 ft.2/dav 

.0573 

\ 
.05349 

.0568 .05274 
\. , 

~ \ 
-:- .0563 

,\ s: .05199 
:.§. 

~ '\. ~ ~ c c 
'5 .0558 '5 .05124 • 

\\ 
• 

~ • • 0: 0: .. .. 
is .0553 is .05049 

~ 
\ , , 

.0548 .04974 I 

.0543 \ ~ \\ ~ 
\' 

.04899 

\\ 
.0538 "---

1\\',\ 
.04824 

\ \ I I 
.0533 0.00 0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 .04749 0.00 0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 

Square Root of Elapsed Time (min.) Square Root of Elapsed Time (min.) 

Dial Reading vs. Time 

GEOCONSULT Plate 10' - 12 



Dial Reading vs. Time 

Project No.: 2182-99 
Project: Recovery Solution 

Location: Arecibo, Puerto Rico 

.04934 
'go '90 

I 
,04252 

I 
Load #9 Load #10 

.. 0.25 tsf 0.50 tsf 

. 04859 Cv @15.96min.'" ,04267 Cv @5,08 min.= 

1,\ 0.12 ft.2/dav 1\ 0.38 ft.2Jday 

04784 04282 

\ \ 04709 04297 

.04534 ~ 
.04312 

~ 
~ _\: ~ 

~ 
,§. §. 
~ ~ 

~ c 
.04559 " ,04327 • 

~ 
• ~ \\ • • '" '" " ~ 

" .04484 0 .04342 

\\ ~ .04409 ,04357 \'-. 

\' ~ \ ,,~. 
.04334 .04372 '\\ ""---

~ \ \ 
.04259 

\ \ 
.04387 

\ \ 
.04184 0.00 1.25 2.50 3.75 5.00 6.25 7.50 8.75 10.00 11.25 12.50 .04402 0.00 0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 

Square Root of Elapsed Time (min.) Square Root of Elapsed Time (min.) 

.0445 
~o 

.04803 
~O 

I Load #ll 

I 
Load #12 

1.00 tsf 2.00 tsf 

.0449 Cv @7.23min.= .04878 Cv @4.02min.= 

1\ 0.27 ft.2/day 0,48 ft.2lday 

0453 .04953 

0457 \ 05028 i\ 
,0461 

~ 
05103 

\ 
~ , ~ 

~ 
g g 
~ ~ 

,~ " .0465 ~ ,05178 • 1\\ 
• 

~ 
I • • '" 1 '" " " " .0469 " .05253 

~ \\ .0473 .05328 

V \ 
~ 

.0477 
~ 

.05403 
\ --- .. \\ .0481 \ .05478 

.0485 0.00 0.75 
, 1\\ 1 \ 1\ 

1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 ,05553 0.00 0.75 1.50 2.25 3.00 3.75 4.50 5.25 6,00 6.75 7.50 

Square Root of Elapsed Time (min.) Square Root of Elapsed Time (min.) 

) 

I 
Dial Reading vs. Time 

I GEOCONSULT Plate 10' - 12 
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Dial Reading vs. Time 

Project No.: 2182-99 
Project: Recovery Solution 

Location: Arecibo, Puerto Rico 

.os;; '90 
.067 

'90 

I I I 
Load #13 

I 
Load #14 

4.00 tsf 8.0015f 
I 

.. 
057 ,\ I Cv @5.01min.= .070 

I 
Cv @8.21min.=< 

0.37 ft.2/day \ 0.22 ft.2!dav 

I 058 

\ 
.073 , 

.059 .076 

1,\ 
~.060 ~ -:- .079 
g \\ e. \; 

~\ m m 
.s 

~ u .061 .062 • \ '~ • • 0: 

~\ 
0: .. 
~ " .062 .085 

I~ \~ 
.063 .068 

.064 '\ "" ,091 \ ~ 

.06S 
,\" ~ 

.094 
1\\ 

\\ ,. 
1 \ \ 

.066 0.00 .097 0.00 0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 
Square Root of Elapsed Time (min.) Square Root of EJapsed Time (min.) 

.090 
!go 

1 
Load #15 
16.00 tsf 

.095 Cv@9.94min." 

\ 
0.17 ft.2/day 

.100 

\ 
.105 , 

I - .110 

~ I 
I ~ 

m i 

~ .115 
• \\ 0: .. 
" .120 

\ ~ I .125 

1\ I ,130 ~ 
\ ~ -e 

.135 

\ .\ 
.140 0.00 1.25 2.50 3.75 5.00 6.25 7.50 8.75 10.00 11.25 12.50 

Square Root of Elapsed Time (min.) 

Dial Reading vs. Time 

I GEOCONSULT Plate 10' - 12 



CONSOLIDATION TEST REPORT 
-2.6IiTTl

i'j-r-! 'I ~I\ f\"<--;--c;--r;-"""-II"""-;--'--;--;--;--;-I ~-;-r-r-TT-'--'-r-T"""'--'----'I-;!--'-'-' 

0.0 H-J-+++-+-H+1-f--'j"\+++HH-+++-+-H+1-+-+-f-+-H--+-+-+++-+-+--H-H 

I \\ I I 
2.6r-V-~-rV-~~",~-r+1~~-r4rl~~-r~--+-+-~-r+-+1-r~r+-+-+~r+--~~-+~ 

~ f\ 
"', 1\ 

..... 1'- I".. 
5.2r-r-rt-rr-~~+-rt~~+-~d-~~r+~-+-+-++-~-+-+~rt-+-+-rrt--r-~-+~ 

rr-.l\ 
r--.r 

I '~ 
~ 7.8 f-+-+-+-+-+--+-+-+-+-H-+-+-+++-+-+-+--H<"!~'<4~-++-i-++--f-+1 -+-++--++-+-+-tl-r--t-t-t-H 

J 104nrmlTffrrrF' fBI Ff~!~,tIJ~lt\ITrrlllllnTIln11l 
I II i't~ 

13.0\--r--t-+-H--+-++-H-+-+--+-+++-+-+--+-~+-+-+--¥.:'k-~+-+-+-+-++-++-H-+-+--t--f-+--H 

~ 
I\. 15.6~v-H-r+-~~+-+-+~~~+-+~-+-~+-++-+-+-++H~~-+--H--l-+-+-+1--+-+-H-H 

\ 
~ 

1\ 
18.2f-+-H-t-+-+--t-+-+-++-~+-+-+~-+-~+-+-t--+-+-+~r+~-+-+-H\rl-+-r+1--V-V-H-H 

Natural Dry Dens. 
Sat. Moist. (pef) 

LL 

68.3 % 36.5 % 69.1 42 

PI 

24 

Sp. 
Gr. 

2.7 

Overburden 
(tsf) 

0.91 

Pc 
(tsf) 

1.85 0.37 0.04 

\ 

Swell Press. Heave 
(tsf) % 

1.441 

MATERIAL DESCRIPTION USCS AASHTO 

(CL) Lean clay, none reaction with HCI, dry, hard, medium plasticity, dark brown mottled, yellowish brown 

Project No. 2182-99 

Project: Recovery Solution 

Client: Remarks: 

Tested by GMC 
RCS-6 Sample 2 

• 
-)'. Depth:20-22 feet 

Location: Arecibo, Puerto Rico 
IF:..:..:;..;.;..:..;.;.;....:.;;.;.:..c:..:..;.:...:...=.;c.:....:.=:'-::-:-:-=~-=::-::-:-=::-:--==-=-::-----------11 Specific Gravity Inferred 

CONSOLIDATION TEST REPORT 

GEOCONSULT Plate 20' - 22' 



Dial Reading vs. Time 

Project No.: 2 I 82-99 
Project: Recovery Solution 

Location: Arecibo, Puerto Rico 

.016 
'90 '90 

I .02696 
Load #1 Load #2 

,. 0.25 !sf 0.50 tsf , 
.017 Cv @2.28min.= .02821 Cv @4.70min.= 

0.91 ft.2/dav 1\ 0.42 ft.2/dav 

.018 02946 

\ \ .019 03071 

,-) 

~ .020 .03196 ~ 
~ 

g 

f:\ §. '0 0 0 c 
~ " .021 .03321 • 

~ 
• 

~~ • • '" '" .. 
~ is .022 .03446 

'\ \, ~ .023 

I~~ 
.03571 

\~ .024 .03696 

\' I~ \ ~ 
'0 

.025 

,\ 
.03821 

\ i 1 .026 0.00 0.75 1.50 2.25 3,00 3.75 4.50 525 6.00 6.75 7.50 .03946 0 .00 0.75 1.SO 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 
Square Root of Elapsed Time (min.) Square Root of Elapsad Time (min.) 

.038 
'90 '90 

.0512 

I 
Load #3 Load #4 
1.00 tsf 2.00 tsf 

.040 

I Cv @4.18min.'" .0537 Cv @6.88min.= 
0.46 ft.2/dav 1\ 0.27 ft.2/da~ 

.042 0562 

044 .\ 0587 
\ 

\ ~ ~ .048 .0612 , ~ 

~ ~ :.§, 
0 

\\ 
0 .> ~ ~ .048 .0637 • 

\ 
• 

~ 
• • '" '" .. .. 
is .OSO is .0662 

\ ~ .052 \ .0687 

~ \\ 
.054 .0712 

\ ~ \ "\ ~ .056 

,\ 
,0737 

\ \ f" 
I 

.058 0.00 0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 .0762 0.00 0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 
Square Roo! of Elapsed Time (min.) Square Root of Elapsed Time (min.) 

) 
Dial Reading vs. Time 

GEOCONSULT Plate 20' - 22' 



Dial Reading vs. Time 

Project No.: 2182-99 
Project: Recovery Solution 

Location: Arecibo, Puerto Rico 

.087 
'90 

.1218 
~o 

Load #5 Load #6 
4.001sf 2.00 tsf 

.091 Cv @4.63min.= .1216 Cv @1.20min.= 

\ 0.37 ft.2/day 1.37 ft.2/day 

095 .1214 

099 \ 1212 \ 
~ .103 1'\\ 

1210 
\ 

\\ 
~ 

\ &. :§. 
~ ~ .; c 
~ .107 '" .1208 • • • ~ 

~ 
• \ '" '" .. 1i! is .111 0 .1206 

\' 
.115 .1204 

\ 
l~ (0" 

.119 .1202 

1\ \ ~ l- I". 
.123 

\ 
.1200 

\\ \ 
.127 0.00 0.75 .1198 0.00 0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 

Square Root of Elapsed Time (min.) Square Root of Elapsed Time (min.) 

.1195 
~o '90 

.11650 
Load #7 Load #8 
LOO tsf 0,50 tsf 

.1191 Cv @2.31min.= .11575 Cv @5.08min.= 
0.71 ft.2/dav 0.33 ft.2/day 

1187 .11500 

1\ 1 1183 11425 
\ 

\ \ 
1179 11350 ~ 

\' 
1 

~ 

~ 
g :§. 
~ ~ 

.~ 
.1175 ~ .11275 • • '\ • 

~\ 
• '" '" k\ ~ .1171 ~ .11200 

~ ~ .1167 .11125 ~ 

\ ~ I\~ ~ .1163 

~\\ 
.11050 

\ 1\ .1159 

\\ .10975 

1 1\ \ 
.1155 0.00 .10900 0.00 

1\ 
0.75 1.50 2.25 3.00 3.75 4.50 5.25 6,00 6.75 7.50 0.75 1.50 225 3.00 3.75 4.50 525 6.00 6.75 7.50 

Square Root of Elapsed Time (min.) Square Root of Elapsed TIme (min.) 

) 
Dial Reading vs. Time 

GEOCONSULT Plate 20' - 22 
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I 
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:§. 
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c 
'5 • • 0: 

g 

~ 

,g 
~ c 
'5 • • 0: .. 
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Dial Reading vs. Time 

Project No.: 2182-99 
Project: Recovery Solution 

Location: Arecibo, Puerto Rico 

.11134 
190 '90 

I I 
.1044 

Load #9 

I 
Load #10 

0.25 tsf 0.50 tsf , . 
. 11059 Cv @ 12.91 min."" .1046 Cv @2.04min.= 

0.13 ft.2/day 0.S3 ft.2/day 

.10984 .1048 1\ 

~ \ .10909 .1050 

~ \ .10834 §. .1052 

'~ 
. 

l'\ ~ 

,g 
.10759 .1054 

I\: • • 0: 

.10684 ~ .1056 

~ 
.10609 .1056 

" ~ .10534 

\ ~ 
.1060 

~ 1 r------. '---,10459 

I \\ I 
.1062 

\\ r\ 
.10384 0.00 0.75 l~O 225 3.00 3.75 4.50 5.25 6.00 6.75 7.50 .1064 0,00 0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 

Square Root of Elapsed Time (min.) Square Root of Elapsed Time (min.) 

.1075 
190 190 

.1123 
Load #11 Load #12 
1.00 tsf 2.00 tsf 

.1078 Cv @3.37min.= .1128 Cv @ l.54 min.= 

1\ 
0.50 ft.2/dav 1\ L08 • .'/day 

.1081 .1133 

\ 1 .1084 .1138 , I ~ 
.1087 ~ .1143 

\' 
g 
~ ,g 

.1090 .1148 

'\ • 
~ • 0: 

~ .1093 .1153 

.1096 
\\ 

.1158 1\ 

.1099 \ ~ .1163 1\" 
\ ". 1\\ "'. 

.1102 

\ 
.1168 \ \ \ 

.1105 0.00 0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 .1173 0.00 0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 
Square Root of Elapsed Time (min.) Square Root of Elapsed Time (min.) 

Dial Reading vs. Time 

GEOCONSULT Plate 20' - 22 



Dial Reading vs. Time 

Project No.: 2182-99 
Project: Recovery Solution 

Location: Arecibo, Puerto Rico 

,120 
190 190 

,I ' 
.132 

1 

Load #13 

I 
Load #14 

4.00 tsf 8.00 tsf 

.121 

1\ 
Cy @2.52 min.= .136 Cv @6,OOmin.'" 

0.65 fl.2/dav 1\ 1 
0,26 ft.2/dav 

.122 .140 
I 

" \ 
.123 .144 

.124 ~\ ~ .148 ~ 
~ 

~ \\ :§. ~ 
~ rn c .ij '5 .125 .152 • 

.. ~ 
• ~ • • \\ " " ~ .. 

.126 " .156 

% 
.127 \ .160 

j~ \' 
, 

1"'- ~ 
.128 

\ \ 
.164 

1\\ ~ .. 
. 129 

.\ 
.168 

\ 
.13°0.00 .172 0.00 

\ 
0.75 1.50 2.25 3.00 3.75 4.50 525 6.00 6.75 7.50 0.75 "0 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 

Square Root of Elapsed Time (min.) Square Root of Elapsed Time (min.) 

.167 
190 

Load #15 
16,00 tsf 

.172 Cy@5.74min.= 

1\ 0.24 ft. 2/day 

.177 

\ .182 

.187 
\\ 

~ 

~ 
g 
rn c 
'5 .192 • '\ • " ~ ~. .197 

\\ .202 

\( 
.207 

.212 
.'t ~ 
~ r 1 

.217 0.00 
\ 

0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 
Square Root of Elapsed TIme (m"ln.) 

) 
Dial Reading vs. Time 

GEOCONSULT Plate 20' - 22 



CONSOLIDATION TEST REPORT 
-2.6 r-1T-;-TT---r-,-rTl-;--;-T'l-rr\'T"" \-r-;-rr--r--r-T"'"'T-,-;---;---,--,-rr-r-r-;-r-;--r--;-T"'"'T"Tl 

\ II' 
0.0 t-t-t-t--tt-----+-t-+-H---t----+-+-t-+t-+-+\+-\+-+--f--+++++

I 
-+-+--i-+-l-f---I--+++---+I-+++-H 

I I I r-~ .... ~, 1\ I 
2.6t----+++++-+-+++, ,+, +-++-F~"""+-r-...+-""'+-I,~---j\~r+-I\+++-I-f-+-++H--H--1--++1 -+-+-+-++-1 

5.21IMrl1'"-F$:~, :B~H':t!l11tt1--'~l\.ct 'ttttlttt1itttti~Hit1 
... i-< r--. i"-- I 1 )."" ~ I " l\ 

.... r-r r--. r--. r" i'-r-.. J'\ . 
7.8H++++-+-H~++-+-H--I+H~-t:~~,-H---++-H-H~+-++-+-W+~ 

c '~ 
~ ~ 
~ 10.4t-t-H-l-+-+--+--+-+-+-+---+-+-+-+-+---+-+-+-+-+---+-+-+-+--+-+\,\-+--+-+-+-+-+--+-+-++-t-t-H-+-l 
e 
~ ~ 

13.01-+-H ++-++++-+++++-+++++-++-+-+-+++-+--+

I

-fl\-f-,+-+--+-++++-+--+--H+-l 

. i\ 
I ~ 15.61-+-H++-++++-+++-+-+-+-+-+++-++-+-+-+++-+--+-++H

1

\.---+-++++-+--+-H+-l 

1\ 18.2 J--+-f-++-J--+-+-+-H+--+-+-+-++--+--+-+-++--+--+-+-+-+-+-+-+-+--+-+-+--1--+--++-t-t-H-+-l 
\ 

I 1\ I 

20.8t-t-H-l-+-+--+--+-+-+-+---+--+--+-+-+---+--+-+-++-+-+--+-+-++---l--+-+-++---l-+-+-t'U-t-+-H-H 

1\ 
23.4 C,.1,-'--L..L.JL.-."2 ---'--J---'--L-~.5,-!..-1---L~1!-!..-1--L-...L.J2!-...l..-...L.l-LL-!o5---"-l.-L4,1 0;---'---'-L...L,;\20,----"-.l-Ll-45,0 

Applied Pressure - Isf 

Nalural Dry Dens, 
Sat. . Moist. (pel) 

LL 

100.0 % 49.6 % 86,1 58 

PI 

16 

Sp. 
Gr, 

2.7 

Overburden 
(lsI) 

1.00 

Pc 
(lsI) 

2.74 

Swell Press. Heave 
(lsI) % 

0.37 0.05 0.957 

MATERIAL DESCRIPTION USCS AASHTO 

(CH)Fat clay, consistance texture, high plasticity, no reaction with HCI, firm, moist, light olive gray 

Project No. 2182-99 

Project: Recovery Solution 

Client: Remarks: 

Tested by:GMC 
RCS-llB Sample I 

.... ) Depth:30-32 feet 

. Location: Arecibo, Puerto Rico .... 1t---'-'':;''O':.:.---'..:..:;.;:-'--=.:.::....:c:::..::'::-:-:=:-:-:-:-::::-:--=::-:~==--=::----------11 Specific Gravity Inferred 
CONSOLIDATION TEST REPORT 

GEOCONSULT Plate 30' - 32' 



Dial Reading vs. Time 

Project No.: 2182-99 
Project: Recovery Solution 

Location: Arecibo, Puerto Rico 

.0053 
~o ~o 

.0109 
Load #1 Load #2 
0.25 tsf 0.50 tsf 

.0057 
I Cy@0.48 min.= .0114 Cv @0.43 min.= 

I 4.34 • .l/doy 4,80 ft.2/dav 

.0061 

I 
,0119 

,\ 
.0065 .0124 

- .0069 .0129 -g g 
~ ~ .. .• 
~ .0073 ~ .0134 • • • • '" '" ]j ~ 0 .0077 ,0139 

.0081 1\ I .0144 
\\ 

\ ~ 
.OOBS .0149 

" ""-- ~ 
.0089 

1\ I 
.0154 \\ 

.0093 0.00 0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 .0159 0.00 0.75 1.50 225 3.00 3.75 4.50 5.25 6.00 6.75 7.50 
Square Root of Elapsed Time (min.) Square Root of Elapsed Time (min.) 

.018 
'go 'go 

I 
.0301 

I I 
Load #3 Load #4 
1.00 tsf 2.00 tsf 

.019 Cy@0.94min.= .0316 Cv @2.29min.= 
2.16 ft.2/dav \ 

0.86 ft.2/da 

.020 0331 

\ I 
\, 

.021 0346 

~ 
~ 

- .022 

~ 
~ .0361 

~ §. ,§. 
~ ~ 

.~ 
.023 

:g 
.0376 • • \ • • '" '" ]j .. 

0 .024 <5 .0391 

~\ \ 

" .025 "-\\ , .0406 

\\\ I 
.026 

'-... 
.0421 

\' '-., 
.027 

'\ 

\\ I 
.0436 

\ 
.028 0.00 0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 .0451 0.00 0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 

Square Root of Elapsed Time (min.) Square Root of Elapsed Time (min.) 

I 
Dial Reading VS. Time 

I GEOCONSULT Plate 30' - 32 



Dial Reading vs. Time 

Project No.: 2182-99 
Project: Recovery Solution 

Location: Arecibo, Puerto Rico 

.046 
'90 '90 

,0795 

I 
I Load #5 

I 
Load #6 

, -~ . 4.001sf i 2.001sf 
. 050 

I 
Cv @9.03 min.= .0791 Cv @ 1.24 min.= 

1\ 0.21 ft.2Jdav I 1.45 ft.2/dav 

.054 

'\ 
.0787 

.\ I .058 .0783 

~ .062 -:- ,0779 ~ 

I \ ;§. 

\\ 
:§. 

rn rn 

~ .0 
.066 u .0775 • 

"\ 
• • !fc 0: 

~ .070 ~ .0771 

~ .074 .0767 

\ ~ I-. I\~ \ .078 \\ I'----
.0763 

\ "-r-- ~ \ .082 

\ \ I 
.0759 

\\ 
.086 0.00 0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 ,0755 0.00 0.75 1.50 2,25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 

Square Root of Elapsed Time (min.) Square Root of Elapsed Time (min.) 

.07555 
'90 '90 

.070 
Load #7 Load #8 
LOO tsf 050 tsf 

.07480 Cy@5.12min.~ .069 Cy @9.99min.= 
0.36 ft.2/day 0.19 ft.2/dav 

,07405 .068 

\ 1\ , 
.07330 

'l 
.067 

'\~ 
-:- .07255 

l\ '2" .066 
§. 

I~ c .~ rn rn c 
~ ~ .07180 .065 • • 

'\ £ • 0: 

~ .. 
.07105 is 

.06' 

.07030 I ~ \ l\ 
~ 

.063 

1\\ 
.06955 .062 

\\: ~ \ r'\ .06880 .061 

~\ 1\ --- :------
I 1\ .... 

. 06805 0.00 0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 .060 0.00 0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 

Square Root of Elapsed Time (min.) Square Root of Elapsed Time (min.) 

I 
Dial Reading vs. Time 

I GEOCONSULT Plate 30' - 32 



Dial Reading vs. Time 

Project No.: 2182-99 
Project: Recovery Solution 

Location: Arecibo, Puerto Rico 

.06045 '90 'go , , .0537 

1 1 J I 
Load #9 Load #10 
0.25 tsf 0.50 tsf 

.05970 

I 
Cy @23.68min.= .0539 , ! 

I 
Cy @ 2.41 min.= 

0.08 ft.2/dav 0.79 ft.2/dav 

.05895 1 .0541 \ I 

\ \ .05820 .0543 

'" 
, 

~ I 
~ .05745 

~ 
~ .0545 

~ 
§. 
G G 
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Dial Reading vs. Time 

Project No.: 2182-99 
Project: Recovery Solution 

Location: Arecibo, Puerto Rico 
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Applied Pressure - Isf 

Nalural Dry Dens. Sp. Overburden Pc Cc Cr 
Swell Press. Heave LL PI eo 

Sat. . Moist. (pel) Gr. (lsI) (lsI) (lsI) % 

100.0 % 39.5 % 83.1 NP NP 2.7 1.72 4.00 0.39 0.04 1.028 

MATERIAL DESCRIPTION USCS AASHTO 

(ML)Sandy silt with silty sand on the upper 4" of section layer soil, low plasticity, none reaction with HCI, 
firm, moist, light olive gray 

Project No. 2182-99 Client: Remarks: 

Project: Recovery Solution Tested by:GMC 

") 
RCS-IIB Sample 2 

Location: Arecibo, Puerto Rico 
Depth:60-62 feet 

CONSOLIDATION TEST REPORT 
Specific Gravity Inferred 

GEOCONSULT Plate 60' - 62' 



Dial Reading vs. Time 

Project No.: 2182-99 
Project: Recovery Solution 

Location: Arecibo, Puerto Rico 

.01793 
'go '90 

I 

I 
.02600 

I 
Load #1 Load #2 

I ' . 0.25 tsf 0.50 tsf 

. 01868 Cv @2.05min.= .02675 Cv @1.77min.= 

\ 
1.0 I ft.2/day 

\ 
1.13 ft.2/dav 

01943 I .02750 

\ \ 
02018 , .02825 

~ - .02093 ~ .02900 g c 
~ 

o 

rn \\ rn .. c 
~ .02168 ~ .02975 • )\ • • '" '" ~ 12 ,\ 

.02243 " .03050 

\ ~ .02318 

\\ "'-. 
.03125 

f\ .02393 
, 

.03200 

.02468 I \ \ 
.03275 

l\ '"' ~ 
\ !\ I \\ • 

.02543 0.00 0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 .03350 0.00 0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 
Square Root of Elapsed TIme (min.) Square Root of Elapsed Time (min.) 

.03539 
'90 ~O 

I 
.049 

Load #3 Load #4 
1.00 tsf 2.00 tsf 

.03664 Cy @1.32min.= .051 Cv @2.12min."" 
1.49 ft.2/dav 

\ 
0.89 ft.2/dav 

03769 1 053 

\ \. 
03914 055 

1 \ 
.04039 .057 - \' 

~ 

~ g 
rn rn c 

~ " .04164 ,059 • 

I 
• 

~ • • 
I '" '" ~ .04289 ~ .061 

1 . \\ 
. 04414 .063 

.04539 

\\; .~ .065 
\~ 

\\ ~ \\ ...... 
.04664 

\\ I 
.067 

\' 
.04789 0.00 0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 .069 0.00 0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 

Square Root of Elapsed Time (min.) Square Root of Elapsed Time (min.) 

[ 

Dial Reading vs. Time 

I GEOCONSULT Plate 60' - 62 



Dial Reading vs. Time 

Project No.: 2182-99 
Project: Recovery Solution 

Location: Arecibo, Puerto Rico 
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Dial Reading vs. Time 

Project No.: 2182-99 
Project: Recovery Solution 

Location: Arecibo, Puerto Rico 
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Dial Reading vs. Time 

Project No.: 2182-99 
Project: Recovery Solution 

Location: Arecibo, Puerto Rico 
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Applied Pressure - tsf 

Natural Dry Dens. Sp. Overburden Pc Cc Cr 
Swell Press. Heave 

Sat. . Moist. (pet) LL PI 
Gr. (tst) (tst) (1st) % 

eo 

43,8 % 25.0% 66.4 47 12 2,7 1.96 4.14 0.56 0.05 1.540 

MATERIAL DESCRIPTION USCS AASHTO 

(MH)Elastic silt, at the bottom (5.75 in)dark gray silty sand, subangular fine sand, about 7% shell fragment, 
dark gray 

Project No. 2182-99 Client: Remarks: 

Project: Recovery Solution Tested by:GMC 
RCS-liB Sample 3 

Location: Arecibo, Puerto Rico 
Depth:70-72 feet 

CONSOLIDATION TEST REPORT 
Specific Gravity Inferred 

GEOCONSULT Plate 70' - 72' 
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Dial Reading vs. Time 

Project No.: 2182-99 
Project: Recovery Solution 

Location: Arecibo, Puerto Rico 
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Dial Reading vs. Time 

Project No.: 2182-99 
Project: Recovery Solution 

Location: Arecibo, Puerto Rico 
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Dial Reading vs. Time 

Project No.: 2182-99 
Project: Recovery Solution 

Location: Arecibo, Puerto Rico 
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Dial Reading vs. Time 

Project No.: 2182-99 
Project: Recovery Solution 

Location: Arecibo, Puerto Rico 
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13.65 /--+-+--++---+--+--+-+-H-H-+++-+-H-++--+-+-+++-+---i--+\~+-I-+-H-++--+-+-++H 
\ 

15.60/--+-H -++--+H -+-+-H-H -+++-+-H -++--+-+-+++-+---1-j-++-I\\-+++H-+-+-H-t-i 

17.55I-H-t--t-t-t-f-Ir++-t-l-++H--+-+-+-++-+-+-+-+-+++-t-Ji-t--t-+\-\I--H-+--+-+-+--H-i 

~ 
19.50'"'.1;-'---'--'-'--:;.2-.!.-..l.--'-l....J.-l.5,---'L....J-L...L1f-.!.-!-'--L*2-'--'-.!......Jw....,;5---'---'---L--'-;'1;;-O--L-'--'-'-"'2~0,-J.-.l.--'--'--'-;!5'O 

Applied Pressure - lsf 

Nalural Dry Dens. Swell Press. Heave 
Sat. . Moist. (pcf) 

LL PI Sp. 
Gr. 

Overburden 
(lsf) 

Pc 
(lsf) (lsf) % 

100.0 % 52.7 % 137.5 58 26 2.7 2.19 4.46 0.22 0.02 0.226 

MATERIAL DESCRIPTION USCS AASHTO 

Silty sand with traces of sand size shell fragments (angular), strong reaction on shell fragments only, trace 
roots. Coarse sand with silt on upper 4 in. of section, higher concentration of calcium carbonate. 

Project No. 2182-99 Client: Remarks: 

Project: Recovery Solution Tested by:IMR 
ReS 11-B Sample 4 

'.'),' Depth: 80-82 feet location: Arecibo, Puerto Rico 
IF==::.:...:==.:::..:===::::...--------------------~ISpecific Gravity Inferred 

CONSOLIDATION TEST REPORT 

GEOCONSULT Plate 80'- 82' 



Dial Reading vs. Time 

Project No.: 2182-99 
Project: Recovery Solution 

Location: Arecibo, Puerto Rico 

,0155 
tgo '90 

I 
.02109 

Load #1 Load #2 .. " 0.25 tsf 0.50 tsf 
.0159 Cv @2.17min.= .02184 Cy@ 1 .68 min.= 

1\ 
0.96 ft.2/day \ 

1.21 ft.2/day 

.0163 02259 

\ .0167 02334 

\ , 
~ .0171 ~ .02409 
,§. :.§. 
~ rn 
0 .• 
" .0175 u .02484 • 

~ 
• • • '\ 0: 0: .. .. 

0 .0179 0 .02559 

.0183 ~ 
.02634 ~ I 

.0167 ~ .02709 
\\ ~ 

.0191 
\\ I" .02784 

\\ 
\\ ... 

\ 
.0195 0.00 0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 .02859 0.00 0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 

Square Root of Elapsed Time (min.) Square Root of Elapsed TIme (min.) 

.031 
tgO 

.0450 
tgO 

I I 
Load #3 Load #4 
1.00 tsf 2.00 tsf 

.032 Cv @I.27min.= .0465 Cy @2.68 min.= 
U5 ft.2/dav 

\ 
0.72 ft.2/dav 

.033 0480 

.034 ~ 0495 \ 
\ .035 .0510 ~ ~ 

:.§. :.§. 
rn rn .. 0 
u .036 '6 .0525 • • 

~ 
• • 0: 0: .. \l. ~ 0 .037 ,0540 

.038 
\\ \\ 

.0555 
I 

\\ \ 

.039 
~ 

.0570 
~ 

\\ • \\ .040 .0585 ~ 
\ \ \ \ I 

.041 0.00 0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 .0600 0.00 0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 
Square Root of Elapsed Time (min.) Square Root of Elapsed Time (min.) 

I 
Dial Reading vs. Time 
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Dial Reading vs. Time 

Project No.: 2182-99 
Project: Recovery Solution 

Location: Arecibo, Puerto Rico 

.0654 
'90 '90 , , .09454 , 

1 
I 1 

Load #5 
I 

Load #6 
. '. 4.00 tsf 2.00 tsf 

.0679 .09439 
i 

Cv @2.91min.= 

I 1 

Cv@0.55min.= 

\ 0.63 ft.2/day I 3.19 ft.2/day , 
0704 

\ 
.09424 

0729 

~ 
09409 

1\ I - .0754 ~ 09394 

\ I 
§, 

1\\ 
g 

0 0 c c 
I ~ .0779 " 

" 
• 09379 

~ 
, 

• ~ I "' I .. ]! 
is Q .0804 

~ 
.09364 

I 1 
.0829 .09349 

1\\ 

'" .0854 .09334 

\\ '\ ,\ 
'0... 
~ 

.0879 ,09319 

.0904 0,00 
I \ \ 

.09304 0.00 0.75 
\, 

0.75 1.50 2.25 3.00 3.7S 4.50 5.25 6,00 6.75 7.50 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 
Square Root of Elapsed Time (min.) Square Root of Elapsed Time (min.) 

.0921 
'90 Igo 

.0887 
Load #8 Load #7 

1.001sf 0.50 tsf 

.0918 Cv @2.56min.= .0882 Cv @5.10min.= 
0.68 ft.2/day 0,35 ft.2/dav 

.0915 I .0877 
I 

1\ I \ I 
0912 

\ 
.0872 

~ 
0909 .OB67 

~\ -
~ 

-
I~ 

.§. g 
0 0 I " c 
u .0906 " .0862 • • \ • 

~ 
• "' "' g .. ,\ 

.0903 is .OSS7 

\\ I~ .0900 .0852 

.0897 
~ 

.0847 
\ ~ 

l~ \\ ~ .. .0894 

1\\ 
'-.../ 

. 0842 

\ I 1\ 
.0891 0.00 0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 .0837 0.00 0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 

Square Root of Elapsed Time (min.) Square Root of Elapsed TIme (min.) 

I 
Dial Reading vs. Time 
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Dial Reading vs. Time 

Project No.: 2182-99 
Project: Recovery Solution 

Location: Arecibo, Puerto Rico 

.08494 
~o '90 

I .07820 
Load #9 Load #10 
0.25 tsf 0.50 tsf 

.08419 Cv @6.Q4min.= .07835 Cy@0.44min.= 
0.30 ft.2/dav 4.09 ft.2/dav 

.08344 .07850 

08269 ~ .07865 
~ I 

08194 ~ 
.07880 ~ , ~ 

§. g 
~ ~ 
0 ,g ~ .08119 .07895 • 

~ 
• • • 0: 0: 

" ~ 1\ is .08044 .07910 

.07969 
,,\ \. 
\ ~ 

.07925 

" '" I'---,07894 

\' 
.07940 

.07819 \ ~ 
\\ 

.07955 

I I 
.07744 0.00 0.75 .07970 0.00 0.75 1.50 2,25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 

Square Root of Elapsed Time (min.) Square Root of Elapsed Time (min.) 

I 
.08057 

Iso ~O 
.0848 

wad #1I Load #12 
1.00 tsf 2.00 tsf 

.08082 Cv @ l.60 min.= .0853 Cv @0.48min.= 

'l 
1.12 ft.2/dav 3.66 ft.2/day 

.08107 .0858 \ 

\ \ I .08132 .0863 

.08157 .0868 
\ 

~ ~ 
§. §. 
~ ~ c c 

" .08182 " .0873 • • • • \\\ 0: 0: 

" g is .08207 .0878 

.08232 \ 
.0883 

l" I" 
~ \\ ""-. 

.08257 

""-
.0888 

\ 1\ .08282 

\l 
.0893 

I \\ 
.08307 0.00 0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 .0698 0.00 0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 

Square Root of Elapsed Time (min.) Square Root of Elapsed Time (min.) 

Dial Reading vs. Time 

GEOCONSULT Plate 80'- 82' 



Dial Reading vs. Time 

Project No.: 2182-99 
Project: Recovery Solution 

Location: Arecibo, Puerto Rico 

.092 
~o 190 

i , i J. I 
.103 , 

I 
, 

1 Load#13 Load #14 
4.00 tsf 8.00 tsf 

.093 Cv @ 1.96 min.'" .107 Cy@5.41min.= 

1\ 
0.89 ft.2/day 1\ 0.31 ft.2Jday 

.094 .111 
I 

\ \ .095 .115 

'I 
,'\ ~ 1 

~ .096 

'\ 
~ .119 

:§. ~ \0 
I 

~ ~ 

~ .• 
.097 u .123 • \ • 

~~ • 
~ 

• a: a: .. .. 
i5 .098 i5 .127 

.099 \i ~ .131 ~ 
\' ~ 

~ \ .~ 
\ .100 

\\ 
,135 

\\ ~ I-
.101 

\ 
.139 

\ .\ 1\ 
.102 0.00 

, 
0.75 1.50 2.25 3.00 3.75 4.50 5.25 6,00 6.75 7.50 .143 0.00 0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 

Square Root of Elapsed Time (min.) Square Root of Elapsed Time (min.) 

.1369 
190 

Load #15 
16.00 tsf 

.1444 Cy @4.52min.= 

1\ 0.33 ft.2/day 

.1519 

\ 
.1594 

~ 
.1669 ~ 

'\ :§. 
~ 

,\ c 
'5 • .1744 

~ • a: .. 
i5 .1819 

\ .\" .1894 ~ 

\\ 
.1969 

\ :\ .2044 \\ 
.2119 0.00 0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 

Square Root of Elapsed Time (min.) 

I 
Dial Reading vs. Time 
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GEOCONSULT 
Project: 

Boring 

# 

RCS-11B 

w%: 

Time 
[min] 
0.00 
0.03 
0.07 
0.10 
0.13 
0.17 
0.20 
0.23 
0.27 
0.30 
0.33 
0.37 
0.40 
0.43 
0.47 
0.50 
0.53 
0.57 
0.60 
0.63 
0.67 
0.70 
0.73 
0.77 
0.80 
0.83 
0.87. 
0.90 
0.94 
0.97 
1.00 
1.04 
1.07 
1.10 
1.14 
1.17 
1.20 

File Number: 

Depth 
[ft] 

80' - 82' 

Description: 

Displacement Dial 
[div] [x10~ in] 

0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
300 
310 
320 
330 
340 
350 
360 

Strain Rate: 0.5%/min 

Unconfined Compression Test ASTM 2166-91 

Unconfined Compression Test 
Recovery Solution 
2138-98 Date: 7/30/99 

Sampling Sample Diametero 
Device Preparation [in] 

'SHELBY Undisturbed 3 

Areao 
[in1 

7.0686 

Heighto 
[in] 

6 

Volumeo 
[in"! 

42.41 

(CH) Fat clay, consistance texture, high pJasticit, no Rx with HeL, firm, moist, light olive gray 

Load Dial I I5v 

I 
Load I Strain I Corrected area Stress 

[in] [Ibs] [in1 [tsf] [div] [x104 in] . 

0 0.000 0.000 0.000 7.069 0.000 
3 0.010 4.150 0.002 7.080 0.042 
4 0.020 5.065 0.003 7.092 0.051 
6 0.030 6.893 0.005 7.104 0.070 
8 0.040 8.722 0.007 7.116 0.088 
9 0.050 9.636 0.008 7.128 0.097 

10 0.060 10.551 0.010 7.140 0.106 
11 0.070 11.465 0.012 7.152 0.115 
12 0.080 12.379 0.013 7.164 0.124 
14 0.090 14.208 0.015 7.176 0.143 
15 0.100 15.122 0.017 7.188 0.151 
18 0.110 17.865 0.018 7.201 0.179 
20 0.120 19.694 0.020 7.213 0.197 

'22 0.130 21.522 0.022 7.225 0.214 
24 0.140 23.351 0.023 7.237 0.232 
26 0.150 25.180 0.025 7.250 0.250 
28 0.160 27.008 0.027 7.262 0.268 
30 0.170 28.837 0.028 7.275 0.285 
33 0.180 31.580 0.030 7.287 0.312 
35 0.190 33.409 0.032 7.300 0.330 
39 0.200 37.066 0.033 7.312 0.365 
41 0.210 38.895 0.035 7.325 0.382 
44 0.220 41.638 0.037 7.338 0.409 
47 0.230 44.381 0.038 7.350 0.435 
49 0.240 46.209 0.040 7.363 0.452 
52 0.250 48.952 0.042 7.376 0.478 
54 0.260 50.781 0.043 7.389 0.495 
55 0.270 51.695 0.045 7.402 0.503 
56 0.280 52.610 0.047 7.415 0.511 
57 0.290 53.524 0.048 7.428 0.519 
59 0.300 55.353 0.050 7.441 0.536 
59 0.310 55.353 0.052 7.454 0.535 
59 0.320 55.353 0.053 7.467 0.534 
58 0.330 54.438 0.055 7.480 0.524 
56 0.340 52.610 0.057 7.493 0.506 
54 0.350 50.781 0.058 7.506 0.487 
52 0.360 48.952 0.060 7.520 0.469 

Page 1 of 4 Proving Ring: PR -15 



Unconfined Compression Test ASTM 2166-91 

Time Displacement Dial Load Dial I Iiv 

I 
Load I Strain I Corrected area Stress 

[min] [div] (x10~ in] [div] [X104 in] : [in] [Ibs] [in1 [tsf] 

1.24 370 47 0.370 44.381 0.062 7.533 0.424 
1.27 380 43 0.380 40.723 0.063 7.547 0.389 
1.30 390 40 0.390 37.980 0.065 7.560 0.362 
1.34 400 • ,I. 36 0.400 34.323 0.067 7.573 0.326 
1.37 410 33 0.410 31.580 0.068 7.587 0.300 
1.40 420 30 0.420 28.837 0.070 7.601 0.273 

Strain Rate: 0.5%/min Page 2 of 4 Proving Ring: PR -15 



I-

CJj 
z 
o 
() 
o 
w 
(!) 

,) 

~ 

'" , <0 
<0 
~ 

'" :;; 
I-en « 
iii 
Ql 
l-
e: 
0 
·iii 
<n 
Ql 
~ 

0. 
E 

T .... .g 
Ql 
e: 

0:: 
e: 
0 
(.) 
e: 
::J 

c: 0i! -en 
iii 
> 
I/) 
I/) 
CI) ... -en 

a 
a 
~ 
~ 

-'" -
"<t 
l!) 

II 
:l 
0 

, " 

a 
a 

'" ci 
[lSI] ssaJIS 

a 
a 
a 
ci 

c 
'i~ - ~ 

til .... 
0 
~ 

Ql 
0> 

'" 0.. 

>!! o 
a 



Direct Shear Test ASTM 3080-90 

GEOCONSULT Direct Shear Test ASTM 3080-90 
Project: Recovery Solution 
File No. 2138-98 Date 813199 

Description: CH, .Iensed withdarkgray_saodyfafclay,. subangtllar mediurll.sand,noRx, moist 

RCS-1 Depth 
[ft) 

1st point " 2a'~22'·. 

Sampling i Sample 
Device i Preparation 
Shelby I Undisturbed 

97~1 
29091 
4839

1 
7000! 

o 
658 

1456 
2300 
2838 

diameter 
[in] 

. .>2.5. 

o 
647 

1425 
2290 
2817 

height 
[in] 

<0;75 .•.•. 

I weight w% 
[Ib] 

LO.24516 35.5 

Area 
[in'] 

4.91 

Page 1115 



~~~_~ _____________________ '.' ______ =~=~>~'''Th_''~_''''~=w.=-~,s''-'''''<fu(~l&\'Jl>.'''''-'','''-w; A_,,,, .• ="~'l~'!;b,,,').t\\W'V:'ff.w.W;C:';;ii§;2!'k"";')~W,,"Wsm,,,;;,,,,Th"WJlt§>.-""AWNXiJ1~Wi!fB.W~"""'~Th~1tffli 

u u 

4000~-----'-------r------'-------r-----~------1I------r-----~ 

1 Recovery Solution j 

3500 

3000 

~ 2500 
.Eo 

p 

III 

~ 2000 .... -If) .... 
CII 
Q) 

~ 1500 

1000 

- I 
Depth: 20'-22' 

I 
Description: CH, lensed with dark gray-sandy fat 
clay, subangular medium sand, no Rx, moist 

1= 
- .--:;1 ------ --PEAK -

--+- Large Strain 

. I -----~-
~~~p~~g_ ~~~h~d~ ~~el~~ _(U:~T~:b_e~~ ______ l_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ~-<C~-~-~-~~-~ ____ , __________ _ 

- - - - - - - - - - -I ___________ + ________ - __ .... ___________ :;:..,..".z.:,..~ - - _ - - - -+ _ - - - __ - - __ - I- __________ _ 1 _ _________ _ 

~-.".-;,./"" 
~-;",:~ . .-' .-

_ .-.,,:;.-.,,/:~."/:?7'" 

~~->/ 
'/ 

>~' 

-------------------- ~ -----------I-----------~---------

,..,...,..<-' 

..­
,-

.-

500 ~-----------I------------+-----------I------------I------------+-----------I-----------~-----------

o 
o 1000 2000 3000 4000 5000 6000 7000 8000 

Normal effective stress, cr'n [pst] GEOCONSULT 
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Direct Shear Test ASTM 3080-90 

GEOCONSULT Direct Shear Test ASTM 3080-90 
Project: .~~~.9.Y..~.~ .. §.9.!~!!.?'.~ ................................................................................................................... . 
File No. 2138-98 Date: 8/3/99 

Description: CH, lensed with dark gray-sandy fat clay, subangular medium sand, no Rx, moist 

Atterberg Limits 
LL PL ! 

41 25 I 
! 

NORMAL LOAD 

1 FV[lbH 3311 . . . 
Lever factor 

do [pst] : 

Clock 
Time 

10 
970.8 -----.-

L:~~~~~L~~J~t~=~, 
! 

0.1 0.0026: 

I----~~~ 
0.5 

0.0031 i 
--0.0037! 

1 0.00451 
2 0.0.0591 
4 ·············Q~Q.Q.!.·~ll ........................ ~. 
8 0.0110]1 

15 0.014611 
30 0.018511 
60 0.02101 ----_ ....... _. _·····0·:022·0·:1 120 

i , , 
j 

i 

idry mass Yd Y 
PI ! lib! IDen loen 

17 i 0.22 102.71 115.04 

0.1 Time [min] 1 

0 

0.005 

'--
...... 

"-

" ;::. 0.01 > 
~ 

0.015 

0.02 

Clock 1 Elapsed 8v Clock Elapsed 
Time 

, 
Time fin] Time Time i 

; , 
I 

10 

8v 
fin] 

1 1-._-- "---'---"1 ~----.. - 1--.... __ .. _. --.... ---- 1--._._-.-
! , i 

! , , , 
, 1... .. _ ....... __ ..... .... _ ..•.•....•.•.......... ... -.•. -............... -.~ ....................... 
; , 

Rate of Shear Estimate: , 
I i , 

I t50,," . O.012miil I , 
! I t, = 5ot50 = 0.615 min 

l I 

1--._-_.--- i f--.. --·-_· Horizontal displacement to failure · .... ·· __ ···_ .. _·1 ____ 0 __ -

I 8hl = 1.000 mm 

j ! 
j ! Rate = 1.626 mm/min 

- .---... ----.. - l.. __ ---.... - -.-.. ----...... :::::~::::::;:::::;::;;;;:: 

Consolidation Stage Page 3/15 
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Direct Shear Test ASTM 3080-90 

GEOCONSULT Direct Shear Test ASTM 3080-90 
Project: Recovery Solution 

File No. 2138-98 Date 8/3/99 

RCS-1 
, 

Depth I ! Sampling Sample diameter height weight w% 

! [ft] Device Preparation [in] [in] I [Ib] 

120'-22' 2.5 
i 

12 Shelby Undisturbed 0.75 ! 0.24516 

)escription: CH, lensed with dark gray-sandy fat clay, subangular medium sand, no Rx, moist 
NORMAL LOAD 

I Fv[lb]: i 3.311 
10 

Area 
[in"] 

4.91 

Lever factor 

d n [pst] : 971 Rate = 1.626 mmlmin Shear Stress 

Yd 

[pct] 

102.7127 



Direct Shear Test ASTM 3080-90 

360' 31,5 212,0 10,0 0,7007! 22,1 647,3 0,6668 
370 31,0 213,0 9,0 0,7007! 21.7 637,0 0,6562 
380 31,0 214,0 8,0 0,7007i 21,7 637,0 0,6562 
390 31.0 214.0 8,0 0.7007\ 21.7 637.0 0.6562 
400 31,0 215,0 7.0 0.7007! 21,7 637,0 0.6562 

o 410 31.0 215.0 7.0 0.7007i 21.7 637.0 0.6562 
420 30.5! 215.0 7.0 0.7007l 21.4 626.8 0.6457 
430 30.5! 216.0 6,0 0.7007! 21.4 626.8 0.6457 
440 30.5! 216.0 6.0 0.7007! 21.4 626.8 0.6457 
450 30.01 216.5 5.5 0.7007! 21.0 616.5 0.6351 
460 ,,30.0j 218.0 4,0 0.7007! 21.0 616,5 0.6351 
470 :30.0! 218.0 4.0 0,7007 1 21.0 616.5 0,6351 
480 30.0! 219.0 3,0 0.7007' 21.0 616.5 0.6351 
490 30.0! 219.0 3.0 0,7007! 21.0 616.5 0.6351 
500 30.0; 219.0 3.0 0.70071 21.0 616.5 0.6351 
510 30.0j 219,0 3.0 0.7007! 21.0 616,5 0.6351 
520 29.5! 219.0 3.0 0.7007! 20.7 606.3 0.6245 
530 29.01 219.5 2.5 0.7008i 20.3 596.0 0.6140 

'.J 
Shearing stage Page 5/15 



Direct Shear Test ASTM 3080-90 

GEOCONSULT Direct Shear Test ASTM 3080-90 
Project: .13!l.£!?y..~~.§.<?!~.!!.2n .................................................................................................................... . 
File No. 2138~,98 Date: 8/3/99 

Description: CH,lerlsed wiltldark gray-sandy fat clay, subangularmedium sand, no RX"moist 

RCS-1 I Depth Sampling Sample diameter height I weight w% Area 
[ft] Device Preparation lin) lin) lib) lin<) 

1st paintf 20'"22' Sl)elby Undisturbed 2.5 ' 0;75 ,f 0.25 12;0, '" 4.91 

~,,::.'::.'::.=:=.:::::=;;=~:..-:::::::::::::: . .-=::::::.:::::::::::::::::::=::::,,-::::::-"::::::::::::::=:,-:::::o::::::"-::::::::::::::::r:::::::::::::::::::::: 

! Atterberg Limits dry mass Yd ! Y 
LL l' PL PI IIbl rDeft! Ipeft 

! ,. ' .... ", •• ,' •• ',' '1----- .. ","".'" ",.,'.' " '.' •. '.... i 141 ,..25 ,,', .. ,17.. 0.22 102.71! 115.04 
b:;:='::ii::i::i::::::::::" .. ::::::i:'::::::::':'::::::::: •.. ':::::::::;:!:':::::':'i:':,:;:':::' •• :::::::::::::::::::::: •• ::::::::::::::::::;;;;:::::::::::::::::::::::: 

NORMAL LOAD 
I Fv!lblT "9921 . 
Lever factor 10 Timelmin] 100 0.1 10 
do [pst] 2909.3 0,015 

Clock I Elapsed Bv 0.020 

TIme 1 Time [in] 
j 0 0.0000 

0.025 

~"""""-"o..92ir .. · ...... ~"g; ~~. 0.030 

.J 
! 0.5 0.0213 ;[ 0,035 

i 1 0.0245 > 
i 2 0.0292 

to 0.040 
j ........ - •• ~ •••••••••••• .......... ·0:-1)3·62· i 4 0.045 
! 8 0.0460 , 
i 15 0.0515 0.050 

i 30 0.0542 ; ......... -_ .... - .f.. ..... __ ... --
0.055 

0.060 

! Clock Elapsed Bv Clock Elapsed Bv ........ _ ................. ......... _ ...... __ ...... 
Time Time fin] Time Time fin] 

, 
t-.. __ ... _-- _._ .. __ .. - f..._ ..... - ! --... - ._ .. -_.-_·_-·····1 
i I 
1 I 
i 

, , 

1········ .. ·················· ..................... _ ..... . •..............•...•. ................ ·· .... ·1 

! , Rate of Shear Estimate: i 
r I • t 50 '" • 

0.0343mio . . 

, , 
tf = 50tso = 1.715 min , 

I , 
, , 

! ; .............. _ ..... _ ... ._.-.. _ ........ _ ..... - _._ .•..... _-- ..--.. ~-...... -~ 
i i Horizontal displacement to failure 
; 

i 8hf = 1 mm ! 
! , , ! , i Rate = 0.5831 mmlmin ! 
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Direct Shear Test ASTM 3080-90 

GEOCONSULT Direct Shear Test ASTM 3080-90 
Project: Recovery Solution 

File No. 2138-98 Date 8/3/99 

RCS-1 Depth Sampling Sample I diameter height weight w% 

[ttl Device Preparation! [in] [in] [Ib] 

20'-22' Shelby Undisturbed I 2.5 0.75 0.24516 12 

)escription: CH, lensed with da;k gray-sandy fat clay, subangular medium sand, no Rx, moist 
NORMAL LOAD 
IF=vrlbIJ~.921 
Lever factor 10 

Shearing Stage 

Area I Yd 
[in"] i [pct] 

! 
4.91 i 102.7127 
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Direct Shear Test ASTM 3080-90 

360 68.0 670.0 -115.0 0.6991 47.5 1394.2 0.4792 
370 68.0 671.0 -116.0 0.6991 47.5 1394.2 0.4792 
380 68.0 672.0 -117.0 0.6991 47.5 1394.2 0.4792 
390 68.0 674.0 -119.0 0.6991 47.5 1394.2 0.4792 
400 67.5 675.0 -120.0 0.6991 47.2 1384.0 0.4757 
410 67.5 676.0 -121.0 0.6991 47.2 1384.0 0.4757 
420 67.5 677.0 -122.0 0.6991 47.2 1384.0 0.4757 
430 67.0 678.0 -123.0 0.6992 46.8 1373.8 0.4722 
440 67.0 679.0 -124.0 0.6992 46.8 1373.8 0.4722 
450 67.0 680.0 -125.0 0.6992 46.8 1373.8 0.4722 
460 .66.5 681.0 -126.0 0.6992 46.5 1363.6 0.4687 
470 66.0 683.0 -128.0 0.6992 46.1 1353.4 0.4652 
480 66.0 686.0 -131.0 0.6992 46.1 1353.4 0.4652 
490 66.0 686.0 -131.0 0.6992 46.1 1353.4 0.4652 
500 66.0 686.5 -131.5 0.6992 46.1 1353.4 0.4652 
510 66.0 687.0 -132.0 0.6992 46.1 1353.4 0.4652 
520 66.0 688.0 -133.0 0.6992 46.1 1353.4 0.4652 
530 66.0 689.0 -134.0 0.6992 46.1 1353.4 0.4652 
540 65.5 690.0 -135.0 0.6992 45.8 1343.2 0.4617 
550 65.5 690.0 -135.0 0.6992 45.8 1343.2 0.4617 
560 65.0 691.0 -136.0 0.6992 45.5 1333.0 0.4582 
570 65.0 692.0 -137.0 0.6992 45.5 1333.0 0.4582 
580 65.0 692.0 -137.0 0.6992 45.5 1333.0 0.4582 
590 65.0 693.0 -138.0 0.6992 45.5 1333.0 0.4582 
600 64.0 694.0 -139.0 0.6993 44.8 1312.5 0.4511 
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Direct Shear Test ASTM 3080-90 

GEOCONSULT Direct Shear Test ASTM 3080-90 
Pro ject: .. ~!:~gY..~.'Y. .. §g.I~!!.?,:, .................................................................................................................... . 
File No. 2138-98 Date: 8/3/99 

Description: CH, lensed with dark gray-sandy fat clay, subangular medium sand, no Rx, moist 

RCS-1 Depth i Sampling Sample diameter height weight w%; Area i 
"""""""'''''''''''''" """""J~t",,,,,,,L,,,~~Y,,\~,;""" ~E~~~,~~~l'?'~ "",,,,,I!g),,,,,,,,, ."''''',,[~~!,,'''''' """",\~~L"""i""""""""""")"""",,~,~2,,,,,,,,1 

3rd point 20'-22' i Shelby Undisturbed 2.5 0.75 0.25 I 12 i 4.91 ! 

Atterberg Limits 
LL ; PL PI 

41 i 25 17 

NORMAL LOAD 

I FV[lbl.:J: 1--,-...:..;1~6:::.:.57'i 
Lever factor 1 0 

do [pst] : 4839.1 
0.1 

0.01 

0.015 

0.02 

0.025 

0.1 i 0.0131 
0.03 

0.035 

C 
0.04 

11 0.0277 ='0045 > . 

2! 0.0365 
<0 

0.05 

4i 0.0464 ······ .. · .... ··--··_··i.ir .... ··· .. O:0559 
0.055 

0.06 

151 0.0613 0.065 
301 0.0638 0.07 

i _.--_._--._ .... t--....... - ...... -_ .. . 0.075 
i 0.08 

Clock 
Time 

j 
·· .. ·--··-·_-_··t·--···-···--·--···-

I 

···················_·······1·························· .. 

i .. __ ._--.•..... _ .. _ . .;._ ...•... _._ .. --_. 
1 

____ .. _ ..... __ . __ 1_ ....... __ .. __ . __ . 

dry mass Yd Y 
lib] Ipen Ipef] 

0.22 102.71 115.04 

1 Time 10 100 

-

Elapsed 
Time 

DV 
finl 

._--_ ...... - '----'--"-'-"-

L .......... __ .. _ ... _._ ......... _ .... . 

§ 

Clock Elapsed oV 
[in] Time Time 

j 1 i t----···--t--· .. --·--j 
I ! i 

= : 

1 ! ! 

Rate of Shear Estimate: 
t50= 

tf = 50150 = 
0.033 mill .··.·i 
1.665 min 

Horizontal displacement to failure 

Dhf = 1 mm 

Rate = 0.601 mmlmin 
:::::;;;;;;:::::::::::::::: 
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Direct Shear Test ASTM 3080-90 

GEOCONSULT Direct Shear Test ASTM 3080-90 
Project: Recovery Solution 
File No. 2138-98 

RCS-1 Depth 

[ttl 

20'-22' 

Date 

Sampling Sample I diameter 

Device preparation! [in] 

Shelby Undisturbed 2.5 

8/3/99 

height 

[in] 

0.75 

weight 

[Ib] 

0.24516 

w% 

12 

lescription: CH, lensed with da;k gray-sandy fat clay, subangular medium sand, no Rx, moist 
NORMAL LOAD 

Shearing Stage 

Area 
[in"] 

4.91 

Yd 

[pct] 

102.7127 
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Direct Shear Test ASTM 3080-90 

360 112.0 795.0 -149.0 0.6972 78.1 2290.2 0.4733 
370 112.0 797.0 -151.0 0.6972 78.1 2290.2 0.4733 
380 112.0 798.5 -152.5 0.6972 78.1 2290.2 0.4733 
390 112.0 799.0 -153.0 0.6972 78.1 2290.2 0.4733 
400 112.5 800.0 -154.0 0.6972 78.4 2300.4 0.4754 
410 112.5 801.0 -155.0 0.6972 78.4 2300.4 0.4754 
420 112.5 803.0 -157.0 0.6972 78.4 2300.4 0.4754 
430 112.5 803.5 -157.5 0.6972 78.4 2300.4 0.4754 
440 112.5 804.5 -158.5 0.6972 78.4 2300.4 0.4754 
450 112.5 805.0 -159.0 0.6972 78.4 2300.4 0.4754 
460 J 12.5 806.5 -160.5 0.6972 78.4 2300.4 0.4754 
470 112.5 807.0 -161.0 0.6972 78.4 2300.4 0.4754 
480 112.5 808.0 -162.0 0.6972 78.4 2300.4 0.4754 
490 112.0 809.0 -163.0 0.6972 78.1 2290.2 0.4733 
500 112.0 810.0 -164.0 0.6972 78.1 2290.2 0.4733 
510 111.5 811.0 -165.0 0.6973 77.7 2280.1 0.4712 
520 112.0 811.5 -165.5 0.6972 78.1 2290.2 0.4733 
530 112.0 812.0 -166.0 0.6972 78.1 2290.2 0.4733 
540 110.5 815.0 -169.0 0.6973 77.1 2259.8 0.4670 
550 110.0 815.0 -169.0 0.6973 76.7 2249.6 0.4649 
560 110.0 816.0 -170.0 0.6973 76.7 2249.6 0.4649 
570 110.0 816.5 -170.5 0.6973 76.7 2249.6 0.4649 
580 109.5 818.0 -172.0 0.6973 76.4 2239.5 0.4628 
590 109.0 819.0 -173.0 0.6974 76.0 2229.3 0.4607 
600 109.0 819.0 -173.0 0.6974 76.0 2229.3 0.4607 
610 108.5 820.0 -174.0 0.6974 75.7 2219.1 0.4586 
620 108.0 821.0 -175.0 0.6974 75.3 2209.0 0.4565 
630 108.0 822.0 -176.0 0.6974 75.3 2209.0 0.4565 
640 107.5 823.0 -177.0 0.6974 75.0 2198.8 0.4544 
650 107.0 823.5 -177.5 0.6975 74.6 2188.7 0.4523 
660 10.7.0 824.5 -178.5 0.6975 74.6 2188.7 0.4523 
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GEOCONSULT Direct Shear Test ASTM 3080-90 
Project: Recovery Solution 

File No. 2138-98 Date: 8/3/99 

Descriptior CH, lensed with dark gray-sandy fat clay, subangular medium sand, no Rx, moist 

RCS-1 Depth Samplihg Sample diameter height weight w% Area 
[ttl Device Preparation [in] [in] [Ib] [in'] 

4th point 20'-22' Shelby Undisturbed 2.5 0.75 0.25 12 4.91 

Atterberg Limits dry mass Yd Y 
LL PL PI [Ib] [pen [ocfl 

41 25 17 0.22 102.71 115.04 

NORMAL LOAD 
1 Fv[]bj·1 23151 . 
Lever factor 10 

Time [min] 10 100 0.1 1 
cr' n [pst] : 6789.4 0.01 

I 

Clock Elapsed ov 
Time Tim~ fminl finl 0.03 I 

0.1 0.0185 
I 

0.25 0.023.3 0.05 I I I 

0.5 0.0283 
I 

"i:' I 

1 0.0359 
;:. I I I 

~O.O7 
2 0.0467 
4 0.0913 
8 0.1079 0.09 I I 

15 0.1153 

0.11 I I I , I 

Clock Elapsed ov Clock Elapsed ov 
Time Time [inl Time Time finl 

Rate of Shear Estimate: 
t50 = 0.0666 min 

It = 50t50 = 3.33 min 

Horizontal displacement to failure 

Ohf = 1 mm 

Rate = 0.300 mm/min 
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GEOCONSULT 
(~'\ Project: 
'''.1 File No. 

Recovery Solution 

2138-98 

RCS-1 Depth Sampling 

[ft] Device 

20'-22' Shelby 
1 ,-

Direct Shear Test ASTM 3080-90 

Date 8/3/99 

Sample diameter height weight w% Area 

. Preparation [in] [in] [Ib] [in2
] 

Undisturbed 2.5 0.75 0.24516 12 4.91 

)escription: CH, lensed with dark gray-sandy fat clay, subangular medium sand, no Rx, moist 
NORMAL LOAD 

\ Fv [lbJ:\ 23.15\ 
Lever factor 

d n [pst] : 

Clock 

Time 

,) 

10 
6789 

8h 

[x10·3in] 
0 

10 
20 
30 
40 
50 
60 
70 
80 
90 

100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
300 
310 

load-Ring 

Gage reading 

[div] 
0.0 

81.0 
97.0 

106.0 
111.0 
115.0 
118.0 
120.0 
121.0 
121.5 
122.5 
123.0 
123.0 
123.0 
124.0 
125.0 
125.0 
126.0 
126.5 
126.5 
127.0 
127.0 
127.0 
128.0 
127.5 
128.0 
129.0 
128.5 
128.5 
129.0 
129.0 
130.0 

Rate = 0.300 mmlmin Shear Stress 

Vertical Fh/A Normalized 

gage reading 8v Cn Fh T 1'/cr'n 

[X10-4in] [x10·4 in] [Ib/div] [Ib] [pst] [-] 
1164.0 0.0 0.7020 0.0 0.0 0.0000 
1183.0 -19.0 0.6986 56.6 1659.5 0.2444 
1194.0 -30.0 0.6979 67.7 1985.3 0.2924 
1205.0 -41.0 0.6975 73.9 2168.3 0.3194 
1213.0 -49.0 0.6973 77.4 2269.9 0.3343 
1221.0 -57.0 0.6971 80.2 2351.2 0.3463 
1227.0 -63.0 0.6970 82.2 2412.1 0.3553 
1234.0 -70.0 0.6969 83.6 2452.6 0.3612 
1240.0 -76.0 0.6969 84.3 2472.9 0.3642 
1246.5 -82.5 0.6968 84.7 2483.1 0.3657 
1254.0 -90.0 0.6968 85.4 2503.3 0.3687 
1259.0 -95.0 0.6968 85.7 2513.5 0.3702 
1265.0 -101.0 0.6968 85.7 2513.5 0.3702 
1268.0 -104.0 0.6968 85.7 2513.5 0.3702 
1274.0 -110.0 0.6967 86.4 2533.8 0.3732 
1279.0 -115.0 0.6967 87.1 2554.0 0.3762 
1284.0 -120.0 0.6967 87.1 2554.0 0.3762 
1289.0 -125.0 0.6966 87.8 2574.3 0.3792 
1296.0 -132.0 0.6966 88.1 2584.5 0.3807 
1299.0 -135.0 0.6966 88.1 2584.5 0.3807 
1303.0 -139.0 0.6966 88.5 2594.6 0.3822 
1308.0 -144.0 0.6966 88.5 2594.6 0.3822 
1312.0 -148.0 0.6966 88.5 2594.6 0.3822 
1316.0 -152.0 0.6966 89.2 2614.9 0.3851 
1320.0 -156.0 0.6966 88.8 2604.7 0.3836 
1323.0 -159.0 0.6966 89.2 2614.9 0.3851 
1326.0 -162.0 0.6965 89.9 2635.1 0.3881 
1331.0 -167.0 0.6965 89.5 2625.0 0.3866 
1334.0 -170.0 0.6965 89.5 2625.0 0.3866 
1338.0 -174.0 0.6965 89.9 2635.1 0.3881 
1341.0 -177.0 0.6965 89.9 2635.1 0.3881 
1344.0 -180.0 0.6965 90.5 2655.4 0.3911 

Yd 
[pct] 

102.7127308 
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320 129.0 1348.0 -184.0 0.6965 89.9 2635.1 0.3881 
330 129.5 1351.0 -187.0 0.6965 90.2 2645.3 0.3896 
340 130.5 1355.0 -191.0 0.6965 90.9 2665.5 0.3926 
350 130.5 1358.0 -194.0 0.6965 90.9 2665.5 0.3926 
360 131.0 1360.0 -196.0 0.6964 91.2 2675.7 0.3941 
370 131.0 1363.0 -199.0 0.6964 91.2 2675.7 0.3941 
380 131.0 1364.0 -200.0 0.6964 91.2 2675.7 0.3941 
390 130.0 1369.0 -205.0 0.6965 90.5 2655.4 0.3911 
400 130:5 1371.0 -207.0 0.6965 90.9 2665.5 0.3926 
410 131.0 1375.0 -211.0 0.6964 91.2 2675.7 0.3941 
420 132.0 1378.0 -214.0 0.6964 91.9 2695.9 0.3971 
430 131.5 1380.0 -216.0 0.6964 91.6 2685.8 0.3956 
440 133.0 1383.0 -219.0 0.6963 92.6 2716.2 0.4001 
450 134.0 1386.0 -222.0 0.6963 93.3 2736.4 0.4030 
460 135.0 1388.0 -224.0 0.6963 94.0 2756.7 0.4060 
470 136.0 1390.0 -226.0 0.6962 94.7 2776.9 0.4090 
480 136.0 1392.5 -228.5 0.6962 94.7 2776.9 0.4090 
490 136.0 1395.0 -231.0 0.6962 94.7 2776.9 0.4090 
500 134.5 1399.0 -235.0 0.6963 93.7 2746.6 0.4045 
510 135.0 1401.5 -237.5 0.6963 94.0 2756.7 0.4060 
520 136.5 1404.0 -240.0 0.6962 95.0 2787.1 0.4105 
530 135.0 1407.0 -243.0 0.6963 94.0 2756.7 0.4060 
540 136.0 1410.0 -246.0 0.6962 94.7 2776.9 0.4090 
550 136.0 1411.0 -247.0 0.6962 94.7 2776.9 0.4090 
560 137.0 1414.0 -250.0 0.6962 95.4 2797.2 0.4120 
570 137.0 1417.0 -253.0 0.6962 95.4 2797.2 0.4120 
580 136.0 1419.0 -255.0 0.6962 94.7 2776.9 0.4090 
590 137.0 1422.0 -258.0 0.6962 95.4 2797.2 0.4120 
600 136.0 . 1425.0 -261.0 0.6962 94.7 2776.9 0.4090 
610 136.0 1432.0 -268.0 0.6962 94.7 2776.9 0.4090 
620 138.0 1430.0 -266.0 0.6961 96.1 2817.4 0.4150 
630 138.0 1434.0 -270.0 0.6961 96.1 2817.4 0.4150 
640 138.0 1435.0 -271.0 0.6961 96.1 2817.4 0.4150 
650 139.0 1437.0 -273.0 0.6961 96.8 2837.7 0.4180 
660 138.0 1440.0 -276.0 0.6961 96.1 2817.4 0.4150 
670 136.0 1443.0 -279.0 0.6962 94.7 2776.9 0.4090 
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u u 
0.80 [ I Recovery Solution I , 
0.70 I I I I I 

- - - - - - - - - - T - -- - --- - - -,- - - - - - _. - - - -,- - --- - - - - - - T - - - - - - - - - - -. - - - - - - - - - - -1- - - - - - - -- - - ,- -- - _. - - - Depth: 20'-22' 
---- e e .__e-.-e-e-_e---e--e.-e e e ------e ... _ 

I I I I -,.-------.----e-.----e-. 

0.60 - - - - - -----"t- -- ----- - - - - - - - - - -1- - - - - - - - - - - 't - - - - - - - - - - -, - - - - - - - - - - -1- - - - - - - - - - - r - - - - - - - - - - "I - - - - - - -

I I I I 

0.50 ---I-----------~----------,-----------

c :g DAD ~-----~---~-------I-----------+----------~-----------I- __________ ~_ 

0.30 + - - -~ -I - - - - - - - - - - -I - - - - - - - - - - -1- - - - - - - - _ - - -/. _ - ___ - ____ -l ___________ 1 ___________ l- __________ -I- _______ _ 

I I I I 

0.20 + -1..(-/- - - - - - - -' - - - - .. - - - - - -1- - - - - - - - - - -1 ___________ .. __________ -l ___________ 1 ___________ I- _________ ..... __________ _ 

1 1 1 I I 

a'n{psf] 

0.10 + 111- - - - - - - - - .! - - - - - - - - - - ..J - - __ - ___ - __ 1 ___________ .L __________ ..J ___________ 1 ___________ L ________ _ .. -' - ~ 
-0-4839 
-<>-2909 

0.00 
0 

50 

0 

:gso 
,5 , 
0 

;!OO 
> 

<Q 

-150 

-200 

0 

1 I 1 I 1 

50 100 150 200 250 

, , , , , _._e ..-._e e e-e--e-e---e-e-e---e • • 
--r 1-

300 

, , 

350 

-e e e--------!-t-_---e 
--, ,-

_-971 

~6789, 

400 

e-.• ,. 
, 
1- __ _ 1- __ ~ - - - I 

'L___ --0-,- -~-~- c __ ' __ :_ __ , _ ' ''' --~ H ,--- , __ ___ , 'r -0-4839 'lC'~". _ _ _ : _ , : ~'". 
- - ~. - - - ,- , : - - - :- - - - - - - - -:. "" 

' -

-~-. - - ',-----' 7'~-T._.- •• _. i ' _______ _ : ---- ----- : : - _ _: :":-; ;c>_._~_. _: 
I ____ I 

' , I ____ , , 
-.0-8000 

50 100 150 200 250 300 350 400 
5h [x10-J inch) 

450 

450 
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Direct Shear Test ASTM 3080-90 

GEOCONSULT Direct Shear Test ASTM 3080-90 
Project: .~~.~.~y'~!y' .. ~9.!.~!!9D ....... _ ............................. _ .......... __ ................................................................. . 
File No. 2138-98 Date 8/3/99 

RCS-1 Depth i Sampling Sample diameter! height weight ; w% i Area , 
[ft) i Device Preparation [in] ! [in] [Ib] i [in'] 

1st point . 10'~12' j Shelby Undisturbed ·Z.5 i 0:75 .024516;35:51 4.91 
, 

Atterberg Limits 
LL PL PI 

0 0 O! 
I 

971 483 473' 
2909 924 9041 
4839 2087 20771 
7000 2959 29391 
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u v 

4000I:====~~-----r------r-------r------,-------r------~----~ 

3500 

3000 

'[ 2500 ~ 
~ 

p 

IIi 
~ 2000 ... -II) ... 
cu 
CI) 

t5 1500 

1 Recovery Solution 
, I 

----------
Depth: 10'-12' 

I 
Description: CH, trace roots, no Rx, with HCI, 
moist, very stiff, dark yellowish brown 

Sampling method: Shelby (Undisturbed) 
oZ{'~ 

",..,- ~",,,,.~ ,..,..... -

-' 

Y 
-,-

.P" 

-/----.. ,,/ ~----­
,f /,f' --,-

1000 + ----------+ ---------- E_ - - - - - - - - -, - - - - - - - - - - -

500 + __________ ~ __ ~~ ~e~~~· _________ " ___________ , __________ _ 

o 
o 1000 2000 3000 4000 5000 6000 

Normal effective stress, a'n [pst] 

" " 

.~.'" 

/ 
",/ 

" " 

7000 8000 

GEOCONSULT 
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Direct Shear Test ASTM 3080-90 

GEOCONSULT Direct Shear Test ASTM 3080-90 
P raj eel: .~!:'~.9.Y..~.'Y._§.9i~.!!.?.':1 ................................................ _ ......... _ ...................................................... . 
File No. 2138-98 Date: 8/3/99 

Description: CH, trace roots, no Rx, with HCI, moist, very stiff, dark yellowish brown 

RCS-1 Depth Sampling j Sample i diameter height weight w% Area 

"'"''"''''''''''''''''''' """,,,,,,L~L,,,,,,,, ""'p=~~,!~,;"""+~E;..J?,;;\f,~,\!~f,\~""",J~~L"",, .""")~~,L",,,,, ,,,,,,,,,~,~!,,,,,,,. '"'''''''''''''''''''' ,,,,,,,}:~2,,,,,,,,, 
2nd point 10'-12' Shelby! Undisturbed j 2.5 0.75 0.25 12 4.91 

Atterberg Limits 
LL PL , 
41 20 i 

NORMAL LOAD 

I . F'II[lb)'1 ·3311 . . 
Lever factor 

d n [pst] : 
10 

970.8 
_______ • ____ •• m 

~ , .. _E~~;~.=. .1&-. __ , 
1 

0.1 0.02531 
1-__ 0.25 

0.5 
f-__ ..9.,026!.J 

0.02821 
1 0.03021 
2 0.Q3261 
4 0.0353; ....... __ .-.......... _ .. _ .. _ ... _ ..... __ ...... , 
8 0.03791 

15 0.04031 
i 

---_.- "--'-"-~"I 
; 

i 
i 
I 

idry mass Yd Y 
PI j Ilbl Ipefi loen 

21 i 0.22 102.71 115.04 

0.1 Time [min] 1 
0 

0.Q1 

0.02 

0.03 

C 
';"0.04 
~ 

0.05 

0.06 

0.07 

0.08 

Clock j Elapsed Iiv Clock Elapsed 
Time ! Time fin] Time Time 

i 

10 

Iiv 
fin] 

------1 I 1-. __ . __ .. - f---.-- f.-.----,...-.~----

I 
i I 

j I , , ...•........... _ ... _. , ..... - .............. _ ..... ....... __ ......•.....••.•. , ...•..•........... _ ... 
! Rate of Shear Estimate: , 
j I , t50= !l;0290)in· .. ','.' , 

1 ! t, = 50t50 = 1.440 min , , j I 

-----+-.-.----~ ! ----.--- Horizontal displacement to failure l-____ 

; I Iih, = 1.000 mm 

I I 
1 I Rate = 0.694 mmlmin L. ____ ._ .. __ _________ ..1 l _____________ ,L. ____ .... _ 

::::::::;:::;~:::::::::::: 
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Direct Shear Test ASTM 3080-90 

GEOCONSULT Direct Shear Test ASTM 3080-90 
Project: Recovery Solution 

File No. 2138-98 Date 8/3/99 

height i weight w% Area Yd 

[in] I [Ib] [in"] [pct] 

RCS-1 i Depth Sampling Sample diameter 
I [ftl Device Preparation [in] 

I 
\ 102.7127 0.75 ! 0.24516 12 4.91 10'-12' Shelby Undisturbed 2.5 

NORMAL LOAD Description: CH, trace roots, no Rx, with HCI, moist, very stiff, dark yellowish brown r·· ... ··F~··[i;;i·~r··-·····i~3:;f]· ... ········ ...... · ...... ····· ..................................................................................................................................................... ... 
Lever factor 1 0 

d n [pst] : 971 Rate = 0.694 mmlmin Shear Stress 
r········ .. ·············· .... r···· .. · ... ···,····· .. ··· .·····L;;~d··R·i·~9·· .. ·r·· .. ···ii~rti~~i······· ! FhlA Normalized 

Clock I ... 6h .•. GageroadingL~agereading 8v Cn ! Fh , "C/dn 
I 

Time i [X10·3inj.[div] .' ![x10·4inj [x10·4in] [Ib/div] I [Ib] [pst] [-I 
I 0 0.01 441.0 0.0 0.7020! 0.0 0.0 0.0000 ! 
j 10 10.0! 446.0 -5.0 0.70161 7.0 205.8 0.2120 , 20 16.0j 448.0 -7.0 0.70131 11.2 329.1 0.3390 ! 
1 30 18.0! 451.0 -10.0 0.7012! 12.6 370.2 0.3813 
! 40 20.01 452.0 -11.0 0.70121 14.0 411.3 0.4237 , 

50 21.01 453.0 -12.0 0.7011 ! 14.7 431.8 0.4448 ! 

1 60 22.01 454.0 -13.0 0.70111 15.4 452.3 0.4660 
! 70 22.0! 456.0 -15.0 0.7011! 15.4 452.3 0.4660 

! 80 23.01 458.0 -17.0 0.7010! 16.1 472.9 0.4871 
I 90 23.01 459.0 -18.0 0.70101 16.1 472.9 0.4871 , 
i 100 23.01 460.0 -19.0 0.70101 16.1 472.9 0.4871 
i 110 23.01 461.0 -20.0 0.70101 16.1 472.9 0.4871 , 120 23.0! 462.0 -21.0 0.70101 16.1 472.9 0.4871 ! 
I 130 23.5! 463.0 -22.0 0.7010\ 16.5 483.1 0.4977 , 
L 140 23.5! 464.0 -23.0 0.70101 16.5 483.1 0.4977 
I 150 23.51 465.0 -24.0 0.70101 16.5 483.1 0.4977 
, 160 23.51 466.0 -25.0 0.7010! 16.5 483.1 0.4977 
1 170 23.5! 466.0 -25.0 0.70101 16.5 483.1 0.4977 

! 180 23.51 466.0 -25.0 0.70101 16.5 483.1 0.4977 
i 190 23.5\ 467.0 -26.0 0.7010j 16.5 483.1 0.4977 

1 200 23.51 467.0 -26.0 0.7010! 16.5 483.1 0.4977 
! 210 23.51 468.0 -27.0 0.7010! 16.5 483.1 0.4977 

i 220 23.51 468.0 -27.0 0.70101 16.5 483.1 0.4977 
i 230 23.51 469.0 -28.0 0.7010! 16.5 483.1 0.4977 

i 240 23.51 469.0 -28.0 0.70101 16.5 483.1 0.4977 , 
250 23.5! 469.0 -28.0 0.70101 16.5 483.1 0.4977 ! , 260 23.51 469.0 -28.0 0.70101 16.5 483.1 0.4977 ! 

! 270 23.51 470.0 -29.0 0.7010! 16.5 483.1 0.4977 
i 280 23.5! 470.0 -29.0 0.7010! 16.5 483.1 0.4977 
j 290 23.51 470.0 -29.0 0.70101 16.5 483.1 0.4977 

i 300 23.01 471.0 -30.0 0.70101 16.1 472.9 0.4871 
, 310 23.0! 471.0 -30.0 0.7010! 16.1 472.9 0.4871 , 
i 320 23.0! 472.0 -31.0 0.70101 16.1 472.9 0.4871 

i 330 23.0 1 472.0 -31.0 0.70101 16.1 472.9 0.4871 

I 340 23.0! 473.0 -32.0 0.70101 16.1 472.9 0.4871 

L 350 23.01 473.0 -32.0 0.7010L 16.1 472.9 0.4871 

! 360 23.0i 473.0 -32.0 0.7010! 16.1 472.9 0.4871 
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Direct Shear Test ASTM 3080-90 

370 22.51 473.0 -32.0 0.70101 15.8 462.6 0.4765 
380 22.51 474.0 -33.0 0.7010j 15.8 462.6 0.4765 
390 22.51 474.0 -33.0 0.70101 15.8 462.6 0.4765 
400 22.5! 475.0 -34.0 0.7010 1 15.8 462.6 0.4765 
410 22.51 475.0 -34.0 0.70101 15.8 462.6 0.4765 

I 420 22.0 475.0 -34.0 0.70111 15.4 452.3 0.4660 

! 430 22.0 475.0 -34.0 0.7011 ! 15.4 452.3 0.4660 

! 440 22.0! 476.0 -35.0 0.7011! 15.4 452.3 0.4660 
i 450 22.01 476.0 -35.0 0.70111 15.4 452.3 0.4660 

! 460 22.01 477.0 -36.0 0.70111 15.4 452.3 0.4660 
i 470 ... 21.51 477.0 -36.0 0.7011 i 15.1 442.1 0.4554 
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Direct Shear Test ASTM 3080-90 

GEOCONSULT Direct Shear Test ASTM 3080-90 
Project: .~eC::2.y.c~.~~.~.21!:!~.2.~ ............................ _ .............. _ ............................... , ............. _ ....................... . 
File No. 2138c98 Date: 8/3/99 

Description: CH, traceibots,.no.Rx,.with HCI,rnoist,lierystiff, ··cjark.yeHowish. brown 

RCS-1 1 Depth Sampling Sample diameter height 1 weight 
1 

[ft] Device Preparation [in] [in] 
I 

[lb] 1 1 

1st point 110'-12.' Sljelby Undisturbed ·2,5 0.75! 0.25 
-c-

~:::..-;::::::::=::::::=:::=:::::==::::::=:::::=::::::: •• -::::::::.."::::::::::::::-::::::::::::::=::::;:::::::::::::::::::::: 

i Atterberg Limits dry mass Yd i Y 
LL PL PI Jlbl Inefi! Inefi 

i 4.120 .21 0.22 102.71 I 115.04 
:. ..•. :::::::::.-::::::::::::: •. :::::::!'::::::::::::::::::::.:::::::::::::::::::::::::::!..::::::::::::::::::::::: .. :::::::::::::::::::::::b:::::::::::::::::::: 

NORMAL LOAD 
I FV[lbfl ·.9;921 
Lever factor 

o'n [pst] : 

Clock 
Time 

10 
2909.3 

I
I Elapsed 

Time 
8v 
finl 

! 0 0.0000 

~----_--Q"Li-. 0·2~ 
i 0.25 0.0208 
! 0.5 0.0213 
i 1 0.0225 
r 2 0.0233 
r·········-··-·······4 "---"ci'Ii2'4S' 

i 
; r--··----·-- .... -----.---
j 

i ........ _ ............................................ . 
I 

0.1 
0.015 

0.016 

0.017 

0.018 

0.019 

0.020 

0.021 

;[0.022 

~ 0.023 

0.024 

0.025 

0.026 

0.027 

0.028 

0.029 

0.030 

Clock 
Time 

Elapsed 
Time 

8v 
[in] 

Time [min] 1 

w% 

12.0 

Clock 
Time 

Area 
[in'] 

4.91 

Elapsed 
Time 

8v 
fin] 

10 

~.------I.-.-.. -.-.-
! 

, 
f..--...-- --.---.~ --.... - .. ---1----

r 
1·--····················- ...... -.--..... -.-.-. 

I 
1 , 

, 
(_. __ .... ---_. ----_ .... _--
I 

>.--__ -+ ___ i 
I 

>.-----+--~I 

i 

: .---.-.. _- "'-'-'--"'--1 

I 
I 

Consolidation Stage 

Rate of Shear Estimate: 
..... ··tso " 0.0212 min···· . 
tf = 50t50 = 1.06 min 

Horizontal displacement to failure 

8hf = 1 mm 

Rate = 0.9434 mm/min 
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Direct Shear Test ASTM 3080-90 

GEOCONSULT Direct Shear Test ASTM 3080-90 
Project: Recovery Solution 
File No. 2138-98 Date 8/3/99 o 

RCS-1 Depth Sampling Sample i diameter height weight w% Area I 
Yd , 

preparation! 
, 

[ttl Device [in] [in] [Ib] [in"] 
, 

[pcl] ! 

10'-12' I ! 
Shelby Undisturbed ! 2.5 0.75 0.24516 12 4.91 ! 102.7127 

NORMAL LOAD Description: CH, trace roots, no Rx, with HCI, moist, very stiff, dark yellowish brown 
["'''''&li~]"r''''-9~9:2'1 ........................ _._ ...................... -.......... - .......... _ ........... - ........................................................................... -
Lever factor 1 0 
cr'n [psI] : 2909 Rate = 0.943 mmlmin Shear Stress 
......... - ............. -:: ...... " ....... ,- -:--:-.......... _, ... , -.---~-.-.-.. -

: .~oa~: .~jng Vertical Fh/A Normalized 
Clock 6h (3~g~ .r~~q.i.ri:9 

.................... '. 
Bv Cn Fh '"C/cr'n ga.g~: reaciing ~ 

Time i." [X1(r~lnj·. [div] [x10·4iHj. [x10-4in] [Ib/div] [Ib] [psI] [-I 
0 0.0 254.0 0.0 0.7020 0.0 0.0 0.0000 

10 7.0 370.0 -116.0 0.7017 4.9 144.1 0.0495 
20 7.0 372.0 -118.0 0.7017 4.9 144.1 0.0495 
30 7.0 380.0 -126.0 0.7017 4.9 144.1 0.0495 
40 12.0 392.0 -138.0 0.7015 8.4 246.9 0.0849 
50 15.0 398.0 -144.0 0.7014 10.5 308.5 0.1061 
60 19.0 400.0 -146.0 0.7012 13.3 390.7 0.1343 
70 23.0 401.0 -147.0 0.7010 16.1 472.9 0.1625 
80 27.0 401.0 -147.0 0.7009 18.9 555.0 0.1908 
90 30.0 401.0 -147.0 0.7007 21.0 616.5 0.2119 

J 100 33.0 405.0 -151.0 0.7006 23.1 678.1 0.2331 
110 35.0 406.0 -152.0 0.7005 24.5 719.1 0.2472 
120 37.0 408.0 -154.0 0.7004 25.9 760.1 0.2612 
130 38.0 407.0 -153.0 0.7004 26.6 780.6 0.2683 
140 39.0 406.0 -152.0 0.7003 27.3 801.0 0.2753 
150 40.0 406.0 -152.0 0.7003 28.0 821.5 0.2824 
160 41.0 406.0 -152.0 0.7003 28.7 842.0 0.2894 
170 41.0 406.0 -152.0 0.7003 28.7 842.0 0.2894 
180 42.0 410.0 -156.0 0.7002 29.4 862.5 0.2965 
190 42.0 411.0 -157.0 0.7002 29.4 862.5 0.2965 
200 . 42.0 412.0 -158.0 0.7002 29.4 862.5 0.2965 
210 42.0 414.0 -160.0 0.7002 29.4 862.5 0.2965 
220 42.5 417.0 -163.0 0.7002 29.8 872.7 0.3000 
230 42.5 420.0 -166.0 0.7002 29.8 872.7 0.3000 
240 42.5 423.0 -169.0 0.7002 29.8 872.7 0.3000 
250 43.0 426.0 -172.0 0.7002 30.1 883.0 0.3035 
260 44.0 427.0 -173.0 0.7001 30.8 903.5 0.3105 
270 44.0 428.0 -174.0 0.7001 30.8 903.5 0.3105 
280 44.0 429.0 -175.0 0.7001 30.8 903.5 0.3105 
290 44.5 429.0 -175.0 0.7001 31.2 913.7 0.3141 
300 44.5 429.0 -175.0 0.7001 31.2 913.7 0.3141 
310 44.5 429.0 -175.0 0.7001 31.2 913.7 0.3141 
320 45.0 429.0 -175.0 0.7001 31.5 923.9 0.3176 
330 45.0 429.0 -175.0 0.7001 31.5 923.9 0.3176 
340 45.0 429.0 -175.0 0.7001 31.5 923.9 0.3176 
350 45.0 429.0 -175.0 0.7001 31.5 923.9 0.3176 
360 45.0 429.0 -175.0 0.7001 31.5 923.9 0.3176 
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I 
I 
I 

370 
380 
390 
400 
410 
420 
430 
440 
450 
460 
470 
480 
490 
500 
510 
520 
530 
540 
550 
560 
570 
580 
590 
600 
610 
620 
630 
640 
650 
660 
670 
680 
690 
700 
710 
720 
730 

45.0 
45.0 
45.0 
45.0 
44.0 
44.0 
44.0 
44.0 
44.0 
44.0 
A4.0 
44.0 
43.5 
43.5 
43.5 
43.5 
43.0 
43.0 
43.0 
43.0 
43.0 
42.5 
42.0 
42.0 
42.0 
42.0 
42.0 
42.0 
41.5 
41.5 
41.0 
41.0 
41.0 
41.0 
40.5 
40.5 
40.5 

Direct Shear Test ASTM 3080-90 

429.0 -175.0 0.7001 31.5 923.9 0.3176 
428.0 -174.0 0.7001 31.5 923.9 0.3176 
428.0 -174.0 0.7001 31.5 923.9 0.3176 
428.0 -174.0 0.7001 31.5 923.9 0.3176 
427.0 -173.0 0.7001 30.8 903.5 0.3105 
427.0 -173.0 0.7001 30.8 903.5 0.3105 
427.0 -173.0 0.7001 30.8 903.5 0.3105 
427.0 -173.0 0.7001 30.8 903.5 0.3105 
427.0 -173.0 0.7001 30.8 903.5 0.3105 
427.0 -173.0 0.7001 30.8 903.5 0.3105 
427.0 -173.0 0.7001 30.8 903.5 0.3105 
428.0 -174.0 0.7001 30.8 903.5 0.3105 
428.0 -174.0 0.7002 30.5 893.2 0.3070 
429.0 -175.0 0.7002 30.5 893.2 0.3070 
429.0 -175.0 0.7002 30.5 893.2 0.3070 
429.0 -175.0 0.7002 30.5 893.2 0.3070 
430.0 -176.0 0.7002 30.1 883.0 0.3035 
429.0 -175.0 0.7002 30.1 883.0 0.3035 
431.0 -177.0 0.7002 30.1 883.0 0.3035 
431.0 -177.0 0.7002 30.1 883.0 0.3035 
432.0 -178.0 0.7002 30.1 883.0 0.3035 
432.0 -178.0 0.7002 29.8 872.7 0.3000 
433.0 -179.0 0.7002 29.4 862.5 0.2965 
433.0 -179.0 0.7002 29.4 862.5 0.2965 
434.0 -180.0 0.7002 29.4 862.5 0.2965 
435.0 -181.0 0.7002 29.4 862.5 0.2965 
436.0 -182.0 0.7002 29.4 862.5 0.2965 
436.0 -182.0 0.7002 29.4 862.5 0.2965 
437.0 -183.0 0.7002 29.1 852.3 0.2929 
438.0 -184.0 0.7002 29.1 852.3 0.2929 
439.0 -185.0 0.7003 28.7 842.0 0.2894 
439.0 -185.0 0.7003 28.7 842.0 0.2894 
440.0 -186.0 0.7003 28.7 842.0 0.2894 
441.0 -187.0 0.7003 28.7 842.0 0.2894 
441.0 -187.0 0.7003 28.4 831.8 0.2859 
442.0 -188.0 0.7003 28.4 831.8 0.2859 
443.0 -189.0 0.7003 28.4 831.8 0.2859 
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Direct Shear Test ASTM 3080-90 

GEOCONSULT Direct Shear Test ASTM 3080-90 
P raj ect: .. ~~5:.9.Y_~!y' .. §.9.!_~!!.~_r:! ........................................ _ ................................................. _ ........... _ ......... . 
File No. 2138-98 Date: 8/3/99 

Description: CH, trace roots, no Rx, with HCI, moist, very stiff, dark yellowish brown 

RCS-1 Depth i Sampling Sample diameter height weight w% i Area ! 
"'""""''''''''':"'''''' ·""""""!~,l,,""7"'~"'"'~"~X,!~~'"'" ~,~~g~f,~,\L~)2 ,",,,,",~~L,,,,,, .. "",)~~L"", "'"",,\~~!,,""" ."""""""'"'"",i"""",!~,~2",,,""1 

3rd pomt 10-12 i Shelby Undislurbed 2.5 0.75 0.25 12! 4.91 1 

Atterberg Limits 
LL j PL 

41 I 20 

NORMAL LOAD 

I FY'[lbFI 165 i . ; 

Lever factor 

do [pst] : 

Clock 
Time 

::::==::::.:..-:::===-

10 
4839.1 --

L.~I~;_~,,=~,~~".~~L",,=" 
, 

0.1 i 0.0334 
____ 0.2~_-..9.0359 

0.5! 0.0380 
1 ! 0.0410 
21 0.0446 

... _ .. _._ ......... .iL. ......... Q"Q~?? 
81 0.0532 

151 0.0569 , , 
! -.--, 
I , 
; 
j 

! 
; , 

PI 

21 

0.1 
0.03 

0.035 

0.04 

'C 
;-0.045 ., 

0.05 

0.055 

0.06 

Clock 
Time 

dry mass Yd Y 
lib! [pen Ipen 

0.22 102.71 115.04 

1 Time 10 

Elapsed cv Clock I Elapsed I 

Time [in1 Time 
I 

Time , , 
i 

100 

cv 
[in] 

! 
l ----.--....L--.-___ . L--. _ ... _-_ .. ._---- .-.---l 

I j ! , 
! ; , 

I 
i 

................ _ ......... .j._ ................. __ ._. ........•.•.•.•..... _. .._ ......•.•........• 
j Rate of Shear Estimate: 
I tso= •. .0.036I11in I 

I tf = 5ot50 = 1.78 min 
j 

1------ I 
--~- ---.. ------ -_._. __ .-- Horizontal displacement to failure , , 

Chf = 1 mm 

_______ ...1 ___ •.. _________ Rate = 0.562 mmlmin ----.-- ---_._ .. _-- :;;;;:;::::::;;;::;::;:::::;; 
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Direct Shear Test ASTM 3080-90 

GEOCONSULT Direct Shear Test ASTM 3080-90 
Project: Recovery Solution 
File No. 2138-98 Date 8/3/99 

RCS-1 Depth Sampling Sample i diameter height weight w% Area Yd 

[ttl Device preparation! [in] [in] [Ib] [in~] [pcl] 

10'-12' I 
2.5 0.75 0.24516 12 4.91 i 102.7127 Shelby Undisturbed i 

NORMAL LOAD Description: CH, trace roots, no Rx, with HCI, moist, very stiff, dark yellowish brown 
F·······;~WbT;-I···~""·"i6;5] ............................................................ _ ............................................................................................................ ... 
Lever factor 1 0 
cr'n [psI] : 4839 Rate = 0.562 mm/min Shear Stress ....................... _ .... . ............... , ...... _ ............. _ ..•..••.•.•.•... 

•••••••• •••••••• "':,loaq::Ring: Vertiqai::'--:-j Fh/A Normalized 
Clock 6h> :ba~e_ -re~djr1~ ~:age te~d;h9 .! 8v Cn Fh 1: 't/cr'n 

Time [xW3ill] . [div] .. [x1O·4inll [x10·4in] [Ib/div] [Ib] [psI] [-] 
0 0.0 614.0 0.0 0.7020 0.0 0.0 0.0000 

10 45.0 621.0 -7.0 0.7001 31.5 923.9 0.1909 
20 64.0 629.0 -15.0 0.6993 44.8 1312.5 0.2712 
30 74.0 635.0 -21.0 0.6989 51.7 1516.7 0.3134 
40 82.0 639.0 -25.0 0.6985 57.3 1679.9 0.3471 
50 89.0 645.0 -31.0 0.6982 62.1 1822.5 0.3766 
60 92.0 648.0 -34.0 0.6981 64.2 1883.6 0.3892 
70 92.0 652.0 -38.0 0.6981 64.2 1883.6 0.3892 
80 88.0 655.0 -41.0 0.6983 61.4 1802.1 0.3724 
90 90.0 656.0 -42.0 0.6982 62.8 1842.8 0.3808 

100 98.0 660.0 -46.0 0.6978 68.4 2005.7 0.4145 
110 101.0 672.0 -58.0 0.6977 70.5 2066.7 0.4271 
120 102.0 673.0 -59.0 0.6977 71.2 2087.0 0.4313 
130 102.0 674.0 -60.0 0.6977 71.2 2087.0 0.4313 
140 102.0 679.0 -65.0 0.6977 71.2 2087.0 0.4313 
150 102.0 680.0 -66.0 0.6977 71.2 2087.0 0.4313 
160 102.0 682.0 -68.0 0.6977 71.2 2087.0 0.4313 
170 101.5 685.0 -71.0 0.6977 70.8 2076.9 0.4292 
180 101.5 688.0 -74.0 0.6977 70.8 2076.9 0.4292 
190 101.0 689.0 -75.0 0.6977 70.5 2066.7 0.4271 
200 101.0 691.0 -77.0 0.6977 70.5 2066.7 0.4271 
210 101.0 693.0 -79.0 0.6977 70.5 2066.7 0.4271 
220 100.5 695.0 -81.0 0.6977 70.1 2056.5 0.4250 
230 100.0 697.0 -83.0 0.6978 69.8 2046.4 0.4229 
240 100.0 699.0 -85.0 0.6978 69.8 2046.4 0.4229 
250 100.0 700.0 -86.0 0.6978 69.8 2046.4 0.4229 
260 99.0 702.0 -88.0 0.6978 69.1 2026.0 0.4187 
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GEOCONSULT Direct Shear Test ASTM 3080-90 
Project: Recove~ Solution 
FileNo. 2138-98 Date: 8/3/99 

Descriptior CH, trace roots, no Rx, with HCI, moist, very 5 tiff, dark yellowish brown 

RCS-1 Depth Sampling Sample diamet er height weight w% Area 
[ft] Device Preparation [in] [in] [Ib] [in'] 

4th point 10'-12' Shelby Undisturbed 2.5 0.75 0.25 12 4.91 

Atterberg Limits dry ma 55 Y 
LL PL P] [Ibl 

41 20 21 0.22 102.71 

NORMAL LOAD 

I Fv []bJ;j 23.151 
Lever factor 10 
cr' n [pst] : 

0.1 
6789.4 0.025 

Time [min] 10 100 

, 

Clock Elapsed CV 0.03 

Time Tim~ fmin! fin! 

, , , 

0.035 
, , 

C) 0.1 0.0294 0.04 

, 
, 

0.25 0.0320 
, 

, 
0.5 0.0346 'C 0.045 

, , 

1 0.0385 "" 
2 0.0433 

~ 0.05 

4 0.0490 0.055 , , 
8 0.0553 

15 0.0602 0.06 
, , , , 

0.065 , 
, 

0.07 

Clock Elaps ed Bv Clock Elapsed CV 
Time Time fin! Time Time [in] 

Rate of Shear Estimate: 
tso = 0.0373 min 

) 
t, = 50t50 = 1.865 min 

Horizontal displacement to failure 

ChI = 1 mm 

Rate = 0.536 mmlmin 
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GEOCONSULT Direct Shear Test ASTM 3080-90 
0 \ ". Project: Recove!1 Solution 

File No. 2138-98 Date 8/3/99 

RCS-1 Depth Sampling Sample diameter height weight w% Area Yd 

[ft Device Preparation in] [in Ib] [in'] [pct] 

10'-12' , ' Shelby Undisturbed 2.5 0.75 0.24516 12 4.91 102.7127 

NORMAL LOAD Description: CH, trace roots, no Rx, with HCI, moist, very stiff, dark yellowish brown 

Fv [lbJ:i 23.151 

cr' n [pst] : 6789 Rate = 0.536 mm/min Shear Stress 

Load Ring Vertical Fh/A Normalized 
Clock lih Gage reading gage reading liv Cn Fh t t/cr'n 

Time [x10"in] [div] [x10-4in] [x10·4in] [Ib/div] [Ib] [pst] [-] 
0 0.0 666.0 0.0 0.7020 0.0 0.0 0.0000 

10 40.0 671.0 -5.0 0.7003 28.0 821.5 0.1210 
20 68.0 673.0 -7.0 0.6991 47.5 1394.2 0.2054 
30 87.0 682.0 -16.0 0.6983 60.8 1781.7 0.2624 
40 100.0 689.0 -23.0 0.6978 69.8 2046.4 0.3014 
50 107.0 695.0 -29.0 0.6975 74.6 2188.7 0.3224 
60 105.0 700.0 -34.0 0.6975 73.2 2148.0 0.3164 
70 105.0 703.0 -37.0 0.6975 73.2 2148.0 0.3164 
80 121.0 707.0 -41.0 0.6969 84.3 2472.9 0.3642 
90 127..0 711.0 -45.0 0.6966 88.5 2594.6 0.3822 

100 132.0 715.0 -49.0 0.6964 91.9 2695.9 0.3971 
110 136.0 718.0 -52.0 0.6962 94.7 2776.9 0.4090 
120 138.0 722.0 -56.0 0.6961 96.1 2817.4 0.4150 
130 139.0 725.0 -59.0 0.6961 96.8 2837.7 0.4180 
140 140.0 728.0 -62.0 0.6961 97.4 2857.9 0.4209 
150 140.0 731.0 -65.0 0.6961 97.4 2857.9 0.4209 
160 141.0 733.0 -67.0 0.6960 98.1 2878.2 0.4239 
170 141.0 736.0 -70.0 0.6960 98.1 2878.2 0.4239 
180 142.0 739.0 -73.0 0.6960 98.8 2898.4 0.4269 
190 142.0 742.0 -76.0 0.6960 98.8 2898.4 0.4269 
200 143.0 745.0 -79.0 0.6959 99.5 2918.6 0.4299 
210 143.0 749.0 -83.0 0.6959 99.5 2918.6 0.4299 
220 143.0 750.0 -84.0 0.6959 99.5 2918.6 0.4299 
230 144.0 753.0 -87.0 0.6959 100.2 2938.9 0.4329 
240 144.0 755.0 -89.0 0.6959 100.2 2938.9 0.4329 
250 144.0 757.0 -91.0 0.6959 100.2 2938.9 0.4329 
260 144.5 759.0 -93.0 0.6959 100.6 2949.0 0.4343 
270 145.0 761.0 -95.0 0.6958 100.9 2959.1 0.4358 
280 145.0 763.0 -97.0 0.6958 100.9 2959.1 0.4358 
290 145.0 765.0 -99.0 0.6958 100.9 2959.1 0.4358 
300 145.0 767.0 -101.0 0.6958 100.9 2959.1 0.4358 
310 145.0 769.0 -103.0 0.6958 100.9 2959.1 0.4358 
320 145.0 770.0 -104.0 0.6958 100.9 2959.1 0.4358 
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0.60 l I Recovery Solution I 

0.50 
, 
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0.10 

-0--2909 
- ___ 971 

-'-6789.J 

~ - - ~ - - -o 50 100 150 

O 
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,- - - - - - - - -- + - -- ---~~ - ~ - - - -:- - - - - - - - - - -!- -------- --+ - - - - - - - - - - ~ - - - -- - - - - - -1-- -- - - - - - - -1- - - --

, 
-----1----------1 - - - - - - - - - - - - - - - - - - 1- - - - - - - - - - - r - - - - - - - - - - 1 - - - - - - - - - - - - - - - - ----1---------
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Direct Shear Test ASTM 3080-90 

GEOCONSULT Direct Shear Test ASTM 3080-90 
Project: Recovery Solution 

o File No. 2138-98 Date 8/3/99 

Description: (CH}·FalclaY,hdRx;il'i6ist,.verystiff,higf!plasticity,darkgrily 

RCS-2 Depth Sampling ! Sample diameter height 
I 

weight w% Area 
[ftl Device i preoaration [in] [in] [Ib] [in'] 

1st point . ···16'cj8' Shelby i Undisturbed ··2.5. .0,75·····1·0.24516 .·.·35:5 4.91 

·~p.~~k: ·°:t!ii 

[J.i$f] ··!psfT 
0 0 0 

971 760 740 
29091 1496 1486 
4839

1 
2148 2107 

70001 2878 2868 
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c.. 
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ClI 
CD 
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i Recovery Solution I 
, I 
Depth: 16'-18' 

I 
Description: (CH) Fat clay, no Rx, moist, very 
stiff, high plasticity, dark gray 

y (Undisturbed) 

-----1----------- ----------------------

-----------~----------~-----------

/ 

....... ~ .... ' 
- - - - - - - - - - -1- - - - - - - - - - - .... - - - - - - - - - - -I- - - - - - - - - - - - ~.r~ .... ~,.:> ... ~ ...... ::. - - - - .... - - - - - - - --

-------/// _/-

-------- - l-----------
~.~ , 

.-' 
~ ..... :.-

,,",,;.-;.-,,""';'-..:'":- ----------- ----------

~>'-' 

500 -----------~-----------.-----------

O+~~~~~~~~~~~~~_+~~~~~~~~~~~~_+~~~~~~~~ 

o 1000 2000 3000 4000 5000 6000 7000 8000 

Normal effective stress, cr'n [pst] GEOCONSULT 
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Direct Shear Test ASTM 3080-90 

GEOCONSULT Direct Shear Test ASTM 3080-90 
Project: .. ~~E.?.~~ry .. §.lY,~L9!l. __ .. , ............. ,,""' ....... -' .............. '""'".-.... c .............................................. .. 
File No. :2138 ... 98 Date: 8/3/99 

Description: (CH)'F'ritCiay, •. rlo.Rx, mOist,'verystiff" high plastic;ity, ,datk gray 

RCS-2 Depth Sampling Sample diameter height weight 
[ft] Device Pre aration lin] [in] Jib] 

1st point ,1,6'~18' Sl)elby Undisturbed 2;5 0]5 0,25 

p:=::::::::::::=:::-.::.-:===--==:::..,,::::::::::::::=:::::::.-:::::::::::::::::-:::::::::::::::::::::::-:::::::::::::::':~::::::l"":::::::::"-::::::::::::' 

i Atterberg Limits dry mass Yd i Y 

LL PL PI ! 
54.. 42 ·12. 0.22 102.71 I 115.04 

!::::::i::~-=':i:::i:::-==::':::: •• :::::::::::::~:::::::::::::: •• :::::'::':::::::::::::'i:::::: .. :::::::::::::::::::::: .. :::::::::::::::::::::::1:::::::::::::::::::::: 

NORMAL LOAD 
I F'v[lbL.j "'3;311 
Lever factor 1 0 
cr'n [psf] : 970.8 

0.1 

Clock 
Time 

Elapsed 
Time 

ov 
in 

o 0.0000 
! 0.1 0.0204 >-_ .. _---.. ._._-_.-_. 
i 0.25 0.0209 

0.5 0.0214 C 
1 0.0222;-

0.017 

'" 0.024 , 2 0.0232 
j"·········· .... ··· .. ····4 ···········'0-:-02·4'7' 

8 0.0268 
15 0.0288 
30 0.0307 0.031 

•• _~____ -_" ___ 0 ____ -

60 0.0323 

j............................ ............................ Clock 
I Time r··--·_·· .. .-··· .. ·_ .. _· .. 
I···························· ........................... . 

Elapsed 
Time 

ov 
in 

Time [min] 

, 
-_ ..... _ ... _-j 

! 

............................................. ! 

w% 

12.0 

10 

Clock 
Time 

Area 
[in'] 

4.91 

Elapsed 
Time 

100 

ov 
in 

Rate of Shear Estimate: 

j 
_ •••••• _ •• __ •• .----••••• -0-01 

j 

Consolidation Stage 

t50== 
tf = 5ot50 = 

O:O?46I11in 
1.23 min 

Horizontal displacement to failure 

Ohf = 1 mm 

Rate = 0.8130 mmlmin 
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Direct Shear Test ASTM 3080-90 

GEOCONSULT Direct Shear Test ASTM 3080-90 
Project: Recovery Solution 
File No. 2138-98 Date 8/3/99 

RCS-2 I Depth Sampling Sample diameter height weight w 0/0 Area Yd 
[ft] Device Preparation [in] [in] [Ib] [in"] [pcl] 

116'-18' Shelby Undisturbed 2.5 0.75 0.24516 12 4.91 102.7127 

NORMAL LOAD Description: (CH) Fat clay, no Rx, mOist, very stiff, high plasticity, dark gray r"-"'F;'[i
b
l]''''=-a':i1-j -_. __ ........ _ ........ _ .. _ .. -._ ......... _--.......... __ ..... _ ... _-_ .............. __ .. ---_ ...................... _._.-.-.. = ..... _ ...... -... .. 

Lever factor 1 0 
cr'n [psI] : 971 Rate = 0.813 mmlmin Shear Stress 
- ... --............. --:-.: ... --":,-:-.,~ • '"~-.-,-.,.".,.-..... ,-c-'C'C· .... __ · 

Fh/A Normalized !:. ,.:' _ -' ::;,:,~()~dHing, .:::- :Vertical . . . .' .. ' ........... 
8v 'T;/cr'n Clock : 5hGage reading gage: readirlg Cn Fh ~ , 

[x10·3 inJ [xl0·4 in] [x10A in] Time , [div] [Ib/div] [Ib] [psI] [-] ! 
j 0 0.0 331.0 0.0 0.7020 0.0 0.0 0.0000 
; 10 10.0 339.5 -8.5 0.7016 7.0 205.8 0.2120 
1 20 14.0 342.0 -11.0 0.7014 9.8 288.0 0.2967 

L 30 16.0 345.0 -14.0 0.7013 11.2 329.1 0.3390 
j 40 18.0 346.0 -15.0 0.7012 12.6 370.2 0.3813 
i 50 23.0 344.0 -13.0 0.7010 16.1 472.9 0.4871 
i 60 27.0 343.0 -12.0 0.7009 18.9 555.0 0.5717 
i 70 29.0 341.0 -10.0 0.7008 20.3 596.0 0.6140 

I 80 32.0 337.0 -6.0 0.7006 22.4 657.5 0.6774 
! 90 33.0 337.0 -6.0 0.7006 23.1 678.1 0.6985 
i 100 34.0 337.0 -6.0 0.7006 23.8 698.6 0.7196 
i 110 35.0 337.0 -6.0 0.7005 24.5 719.1 0.7407 
! 120 36".0 337.0 -6.0 0.7005 25.2 739.6 0.7618 
I 130 37.0 337.0 -6.0 0.7004 25.9 760.1 0.7830 
j 140 36.0 337.5 -6.5 0.7005 25.2 739.6 0.7618 
I 150 36.0 339.0 -8.0 0.7005 25.2 739.6 0.7618 
; 160 36.0 340.0 -9.0 0.7005 25.2 739.6 0.7618 
i 170 36.0 341.0 -10.0 0.7005 25.2 739.6 0.7618 
I 180 36.0 342.0 -11.0 0.7005 25.2 739.6 0.7618 , 
i 190 36.0 343.0 -12.0 0.7005 25.2 739.6 0.7618 
! 200 36.0 344.0 -13.0 0.7005 25.2 739.6 0.7618 
; 210 36.0 345.0 -14.0 0.7005 25.2 739.6 0.7618 

i 220 36.0 346.0 -15.0 0.7005 25.2 739.6 0.7618 
, 230 36.0 346.0 -15.0 0.7005 25.2 739.6 0.7618 

I 240 36.0 347.0 -16.0 0.7005 25.2 739.6 0.7618 

! 250 36.0 348.0 -17.0 0.7005 25.2 739.6 0.7618 
! 260 36.0 349.0 -18.0 0.7005 25.2 739.6 0.7618 
! 270 36.0 349.0 -18.0 0.7005 25.2 739.6 0.7618 
i 280 36.0 349.0 -18.0 0.7005 25.2 739.6 0.7618 
l 290 36.0 350.0 -19.0 0.7005 25.2 739.6 0.7618 
! 300 36.0 350.0 -19.0 0.7005 25.2 739.6 0.7618 
I 310 36.0 350.0 -19.0 0.7005 25.2 739.6 0.7618 
j 320 36.0 351.0 -20.0 0.7005 25.2 739.6 0.7618 
! 330 36.0 351.0 -20.0 0.7005 25.2 739.6 0.7618 
i 340 36.0 351.0 -20.0 0.7005 25.2 739.6 0.7618 
i 350 36.0 351.5 -20.5 0.7005 25.2 739.6 0.7618 
j 360 36.0 352.0 -21.0 0.7005 25.2 739.6 0.7618 
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Direct Shear Test ASTM 3080-90 

370 35.51 353.0 -22.0 0.7005 24.9 729.3 0.7513 
380 35.5 353.0 -22.0 0.7005 24.9 729.3 0.7513 
390 35.5 353.5 -22.5 0.7005 24.9 729.3 0.7513 
400 35.5 354.0 -23.0 0.7005 24.9 729.3 0.7513 
410 35.0 354.0 -23.0 0.7005 24.5 719.1 0.7407 
420 35.0 354.0 -23.0 0.7005 24.5 719.1 0.7407 
430 35.0 354.0 -23.0 0.7005 24.5 719.1 0.7407 
440 35.0 354.5 -23.5 0.7005 24.5 719.1 0.7407 
450 35.0 355.0 -24.0 0.7005 24.5 719.1 0.7407 
460 35.0 355.0 -24.0 0.7005 24.5 719.1 0.7407 
470 35.0 355.0 -24.0 0.7005 24.5 719.1 0.7407 
480 35.0 355.0 -24.0 0.7005 24.5 719.1 0.7407 
490 35.0 355.5 -24.5 0.7005 24.5 719.1 0.7407 
500 34.5 355.5 -24.5 0.7005 24.2 708.8 0.7302 
510 34.0 356.5 -25.5 0.7006 23.8 698.6 0.7196 
520 34.0 357.0 -26.0 0.7006 23.8 698.6 0.7196 
530 34.0 357.0 -26.0 0.7006 23.8 698.6 0.7196 
540 34.0 357.0 -26.0 0.7006 23.8 698.6 0.7196 
550 34.0 357.0 -26.0 0.7006 23.8 698.6 0.7196 
560 34.0 357.5 -26.5 0.7006 23.8 698.6 0.7196 
570 33.5 358.0 -27.0 0.7006 23.5 688.3 0.7090 
580 33.0 358.0 -27.0 0.7006 23.1 678.1 0.6985 
590 33.0 358.5 -27.5 0.7006 23.1 678.1 0.6985 
600 33.0 359.0 -28.0 0.7006 23.1 678.1 0.6985 
610 32.0 360.0 -29.0 0.7006 22.4 657.5 0.6774 
620 33.0 360.0 -29.0 0.7006 23.1 678.1 0.6985 
630 32.0 361.0 -30.0 0.7006 22.4 657.5 0.6774 

J 
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Direct Shear Test ASTM 3080-90 

GEOCONSULT Direct Shear Test ASTM 3080-90 
P ra ject: .. ~!,-!?'~.y'.~.~ .. §.~.I.~.~!.?n ............................................................................. _ ........ _ .......................... . 
File No. 2138-98 Date: 8/3/99 

Description: (CH) Fat clay, no Rx, moist, very stiff, high plasticity, dark gray 

Atterberg Limits Idry mass Yd Y 
LL PL , PI j fib] [oefi loen 

54 42 
, 

12 
, 

0.22 102.71 115.04 
1 I 

NORMAL LOAD 

I F~[lbl:19.921 
Lever factor 1 0 

do [pst] : 2909.3 
0.1 Time [minI 1 10 

0.01 +----1---1--I-+-l-+-f..-I--l------iI-----i-+-++-H-H 

0.02 .J.----J.---J.--I-+-I-++H------j'-----j-++++-+-H 
0.1 0.02861 

______ Q;~ ._ .. _._.9"03_9.9.) 0.03 ~. ::=~tj=t~l=it~=:;j=t=j=j=tt~ 
0.5 0.03171 C 

1 0.0341\ ';0.04 +----+--+-1--+-l-I---1--1+---"P=1c-=J?--.-Jri-J.-ffi 
"' 2 0.0375\ 

_ .. _ .......... __ .... 1 .... _ .... _Q;,Q.1,!-?J 0.05 I---+-+-l-Hc++-I+----\---\-+-+-+-f-++-I 

8 0.046n I ---+---+-I--H+I--H---+-+-+-++++-H 15 0.04941 0.06 -r-

30 0.051311 t~~~~~t~~i~~cjcljjjj~~~~~i~~~c~l~tj~tt~ 
1--_ ... ____ .. ------.-11 0.D7 

I 1--._.---- 1--·-------1 
I-----c+-----, 
~----J.-------j 
1-----1------1 

! ............................ .......•...... --...•.•.... ~ 
I 1------1----
1 

I------I------jl 

----_._- ~-.---.... --.-! 
1 

L._ .. _ .. _._. __ ... ___ ... ____ .. _..1 

0.08 L __ .....l.._.....l.._L..L..L.l....L..W-. ___ '----l_...L...L...LL..L...J...J 

Clock i Elapsed 
Time I Time 

! 

DV 
fin] 

~---I---.. - .. --
I 

r-.. ·-.................. -................. .. 

I ,----_ .. _ ..... _ .. ---

j ..... --_ ... _. --_ ....... _._-

Consolidation Stage 

Clock 
Time 

Elapsed 
Time 

DV 
fin] 

f------ -----

Rate of Shear Estimate: 
t,o.== ." 0.03.8 mili 

tf = 50t50 = 1.910 min 

Horizontal displacement to failure 

Dhf = 1.000 mm 

Rate = 0.524 mmlmin 
;;;:;::::::::::::::::::::::: 
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Direct Shear Test ASTM 3080-90 

GEOCONSULT Direct Shear Test ASTM 3080-90 
Project: Recovery Solution 
File No. 2138-98 Date 8/3/99 

RCS-2 
, 

weight i Depth Sampling Sample diameter! height w% 

I 
I 

[ttl Device Preparation [in] [in] [Ib] I 
Area Yd 

[in"] [pct] 

16'-18'1 I 
Shelby Undisturbed 2.5 0.75 0.24516 i 12 4.91 102.7127 

NORMAL LOAD Description: (CH) Fat clay, no Rx, moist, very stiff, high plasticity, dark gray l""·· ..... ·F~·"[;·~j"·T ........ ·9jj21· ...... · ... ··· ........ ··· ...... ······· ...... ·· ....................................................................................................................................... . 
Lever factor 1 0 
cr'n [pst] : 2909 Rate = 0 524 mm/min Shear Stress ............... _ ............ 

·····-···················T····L~~·d;R_~9 .. ··· ....•...........•........... Vertical _ j ! Fh/A jNormalized 
Clock 8h I:: :G,8_ge' reading gage re;ading 8v 1 Cn Fh 

I 
~ I 't/dn 

Time [ 10'3' r 1 [div] [x.1 0:4in] [x10·4in]1 [Ib/div] [Ib] [pst] [-I .J( .. In ! 

0\ 0.0 517.0 O.O! 0.7020 O.O! O.O! 0.0000 
10! 26.0 520.0 -3.0j 0.7009 18.21 534.51 0.1837 
201 40.0 524.0 -7.01 0.7003 28.01 821.5! 0.2824 
30! 44.5 528.5 -11.5! 0.7001 31.21 913.71 0.3141 
401 49.0 530.0 -13.01 0.6999 34.31 1005.8! 0.3457 
501 54.0 531.0 -14.0! 0.6997 37.81 1108.11 0.3809 
601 54.0 532.0 -15.01 0.6997 37.8j 1108.1! 0.3809 
701 60.0 533.0 -16.0j 0.6995 42.0\ 1230.81 0.4231 
801 64.0 534.0 -17.0! 0.6993 44.81 1312.5! 0.4511 
90! 66.0 536.0 -19.01 0.6992 46.1 ! 1353.41 0.4652 

100! 67.0 539.0 -22.01 0.6992 46.81 1373.8; 0.4722 
110j 68.0 540.0 -23.01 0.6991 47.5\ 1394.2j 0.4792 
1201 69.0 542.0 -25.01 0.6991 48.21 1414.7! 0.4862 
1301 69.0 544.0 -27.0! 0.6991 48.2\ 1414.71 0.4862 
1401 70.0 546.0 -29.0j 0.6990 48.91 1435.11 0.4933 
150! 70.0 549.0 -32.0! 0.6990 48.9! 1435.1 ! 0.4933 
160! 70.0 552.0 -35.0j 0.6990 48.91 1435.1 j 0.4933 
170! 70.0 555.0 -38.0! 0.6990 48.9! 1435.11 0.4933 
180j 70.0 557.0 -40.0! 0.6990 48.91 1435.1j 0.4933 
190! 71.0 560.0 -43.0! 0.6990 49.6\ 1455.51 0.5003 
200j 71.0 562.0 -45.01 0.6990 49.61 1455.5! 0.5003 
2101 71.5 564.0 -47.0j 0.6990 50.0j 1465.71 0.5038 
2201 72.0 566.0 -49.0! 0.6989 50.3; 1475.9! 0.5073 
230! 72.0 568.0 -51.0j 0.6989 50.3\ 1475.9j 0.5073 
240L 72.0 570.0 -53.01 0.6989 50.31 1475.91 0.5073 
250j 72.0 571.0 -54.0j 0.6989 50.31 1475.91 0.5073 
260i 72.0 572.0 -55.0j 0.6989 50.31 1475.9j 0.5073 
2701 72.0 574.0 -57.0j 0.6989 50.31 1475.9] 0.5073 
280! 72.0 575.0 -58.0! 0.6989 50.3j 1475.9j 0.5073 
2901 72.0 576.0 -59.0j 0.6989 50.3! 1475.9! 0.5073 
3001 72.0 577.0 -60.0j 0.6989 50.31 1475.9! 0.5073 
3101 72.0 578.0 -61.01 0.6989 50.31 1475.9! 0.5073 
3201 72.0 579.0 -62.0 1 0.6989 50.31 1475.9! 0.5073 

.. ) 
330! 72.0 580.0 -63.0! 0.6989 50.31 1475.91 0.5073 
3401 72.5 581.5 -64.5! 0.6989 50.71 1486.1 j 0.5108 
350! 72.5 582.5 -65.5j 0.6989 50.7! 1486.1! 0.5108 
3601 72.5 584.0 -67.0 1 0.6989 50.7! 1486.1! 0.5108 
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Direct Shear Test ASTM 3080-90 

370 72.5 585.0 -68.01 0.6989 50.7! 1486.1 I 0.5108 
380 72.5 586.0 -69.0: 0.6989 50.7; 1486.1 i 0.5108 
390 72.5 586.5 -69.5! 0.6989 50.7! 1486.11 0.5108 
400 73.0 588.0 -71.0j 0.6989 51.0: 1496.3: 0.5143 
410 73.0 589.0 -72.0: 0.6989 51.0! 1496.3: 0.5143 
420 72.5 590.0 -73.01 0.6989 50.7! 1486.1j 0.5108 
430 72.5 591.0 -74.0! 0.6989 50.7! 1486.1 ! 0.5108 
440 72.0 592.0 -75.0; 0.6989 50.3! 1475.9! 0.5073 
450 72.0 593.0 -76.01 0.6989 50.3! 1475.9: 0.5073 
460 72.0 593.0 -76.0J 0.6989 50.3j 1475.9: 0.5073 
470 . .72.0 594.0 -77.0 1 0.6989 50.3: 1475.9! 0.5073 
480 72.0 595.0 -78.0! 0.6989 50.3j 1475.9! 0.5073 
490 72.0 595.0 -78.0! 0.6989 50.31 1475.9: 0.5073 
500 72.0 596.0 -79.0; 0.6989 50.31 1475.91 0.5073 
510 71.5 596.0 -79.0: 0.6990 50.0; 1465.7: 0.5038 
5201 71.5 597.0 -80.0: 0.6990 50.0! 1465.71 0.5038 
530! 71.5 598.0 -81.0! 0.6990 50.0! 1465.71 0.5038 
5401 71.0 598.0 -81.0! 0.6990 49.61 1455.5! 0.5003 
550: 71.0 599.0 -82.0; 0.p990 49.6! 1455.5! 0.5003 
5601 71.0 599.0 -82.0: 0.6990 49.6! 1455.5! 0.5003 
570! 71.0 600.0 -83.01 0.6990 49.6! 1455.5! 0.5003 
580! 71.0 600.5 -83.5! 0.6990 49.6! 1455.5j 0.5003 
590! 70.5 601.0 -84.0; 0.6990 49.3 1445.31 0.4968 
600! 70.5 602.0 -85.0! 0.6990 49.3 1445.3: 0.4968 
6101 70.0 603.0 -86.0J 0.6990 48.9 1435.1j 0.4933 
620: 70.0 603.0 -86.0! 0.6990 48.9 1435.1 j 0.4933 
6301 70.0 604.0 -87.0; 0.6990 48.9 1435.1 ! 0.4933 
6401 70.0 605.0 -88.0! 0.6990 48.9 1435.1; 0.4933 

,) 6501 70.0 605.0 -88.0: 0.6990 48.9 1435.1 : 0.4933 
660! 69.5 606.0 -89.0! 0.6990 48.6 1424.9: 0.4898 
670! 69.5 606.5 -89.5; 0.6990 48.6 1424.9! 0.4898 
6801 69.0 608.0 -91.0 0.6991 48.2 1414.71 0.4862 
6901 69.0 608.0 -91.0 0.6991 48.2 1414.7! 0.4862 

'.) 
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Direct Shear Test ASTM 3080-90 

GEOCONSULT Direct Shear Test ASTM 3080-90 
P fa j e ct: .. ~~.!??y..~.IY. .. §.?!.~.!!.?!! .................................................................... , .............................................. .. 
File No. 2138-98 Date: 8/3/99 

Description: (CH) Fat clay, no Rx, moist, very stiff, high plasticity, dark gray 

Atterberg Limits 
LL ! PL 

54 
I 

42 I 

NORMAL LOAD 

I f'v[iilll165i • . :J 

Lever factor 

d n [pst] : 
10 

4839.1 ---------
Elapsed i Bv 

__ "-I~':P-e _+~" ... -~l"= .. 
0.11 0.0546 

I-__ ._Q"~?'~ .. ___ .".O. O~§.:!. 
0.5; 0.0583 

1 ! 0.0615 
2i 0.Q663 

........ " .............. .1.l... ......... Q,,Q,??,§, 
8; 0.0798 

15i 0.0864 
3D; 0.0912 

I 
-''''-''''''-''-4--'''-''---'-

! 
! , 
j 
i 

I 
I 

---~----'-4-----.. -__ . ___ 
! , 
I 
I 

dry mass Yd Y 
PI [Ib] Ipen (pen 

12 0.22 102.71 115.04 

0.1 1 Time 

0.05 

0.055 

0.06 

0.065 

0.07 
'i: 
;-0.075 
~ 

0.08 

0.085 

0.09 

0.095 

0.1 

Clock Elapsed Bv 
Time Time [in1 

...... _--- -_.,._-

...........•.......... •..................... 

10 

Clock 
Time 

100 

I \ Elapsed Bv 
Time j [in) 

i i I 
1 ' , 
• = I 
f---... --t----.--j 
! ! ! 
! ; j ! , 

.... · .... · .. · .............. ·f .. · .... · .... · .... · .. · .. · .. · 
j Rate of Shear Estimate: 
! t50= O.074rnin 

! tf = 50tso = 3.69 min 
j 
I 1-. __ ...... _- ------_.-

Horizontal displacement to failure ._-_ •• _-••••. _+_ ••• _. __ .•. __ ..... 

i Bhf = 1 mm 

I 
; Rate = 0.271 mm/min ___ •••• _~ •••••• .L_ •••• ___ • ___ ...... L. _____ 

..... _-_.-... - :::::::::::::;::::::::::::: 
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Direct Shear Test ASTM 3080-90 

GEOCONSULT Direct Shear Test ASTM 3080-90 
Project: Recovery Solution 
File No. 2138-98 Date 8/3/99 

RCS-2 I Depth Sampling Sample diameter height weight w% Area Yd 

[ttl Device Preparation [in] [in] [Ib] [in'] [pel] 

116'-18' Shelby Undisturbed 2.5 0.75 0.24516 12 4.91 102.7127 

NORMAL LOAD Description: (CH) Fat clay, no Rx, moist, very stiff, high plasticity, dark gray 1 .. mm'F~'·E·ibi";1"""""i6':5'1 .. m .............................................................................................................................................................................. .. 
Lever factor 1 0 
d n [psI] : 4839 Rate = 0.271 mmlmin Shear Stress 

! 0 0.0 944.0 
i 10 77.0 955.0 

20 77.0 965.0 
30 77.0 974.0 
40 87.0 978.0 
50 92.0 981.0 
60 96.0 985.0 
70 98.0 987.0 

1 80 99.0 991.0 
90 100.0 994.0 

! 100 101.0 997.0 
110 102.0 1000.0 
120 103".0 1002.0 
130 104.0 1005.0 

I 140 104.0 1007.0 
150 104.0 1009.0 

i 160 104.0 1010.0 
170 104.0 1012.0 

i , 180 104.5 1013.0 
190 105.0 1014.0 
200 105.0 1016.0 
210 105.0 1016.0 
220 105.0 1017.0 
230 105.0 1018.0 
240 105.0 1018.0 

i 250 105.0 1019.0 
260 105.0 1019.0 
270 103.0 1025.0 
280 103.0 1025.0 
290 103.0 1025.0 
300 103.0 1026.0 
310 103.0 1027.0 

L 320 103.0 1028.0 
330 102.0 1033.0 
340 102.0 1037.0 
350 102.0 1038.0 
360 102.0 1040.0 

8v 

[x10·4 in] 
0.0 

-11.0 
-21.0 
-30.0 
-34.0 
-37.0 
-41.0 
-43.0 
-47.0 
-50.0 
-53.0 
-56.0 
-58.0 
-61.0 
-63.0 
-65.0 
-66.0 
-68.0 
-69.0 
-70.0 
-72.0 
-72.0 
-73.0 
-74.0 
-74.0 
-75.0 
-75.0 
-81.0 
-81.0 
-81.0 
-82.0 
-83.0 
-84.0 
-89.0 
-93.0 
-94.0 
-96.0 

Cn 

[Ib/div] 
0.7020 
0.6987 
0.6987 
0.6987 
0.6983 
0.6981 
0.6979 
0.6978 
0.6978 
0.6978 
0.6977 
0.6977 
0.6976 
0.6976 
0.6976 
0.6976 
0.6976 
0.6976 
0.6976 
0.6975 
0.6975 
0.6975 
0.6975 
0.6975 
0.6975 
0.6975 
0.6975 
0.6976 
0.6976 
0.6976 
0.6976 
0.6976 
0.6976 
0 .. 6977 
0.6977 
0.6977 
0.6977 

Shearing Stage 

Fh 

[Ib] 
0.0 

53.8 
53.8 
53.8 
60.8 
64.2 
67.0 
68.4 
69.1 
69.8 
70.5 
71.2 
71.9 
72.5 
72.5 
72.5 
72.5 
72.5 
72.9 
73.2 
73.2 
73.2 
73.2 
73.2 
73.2 
73.2 
73.2 
71.9 
71.9 
71.9 
71.9 
71.9 
71.9 
71.2 
71.2 
71.2 
71.2 

Fh/A 

[psI] 
0.0 

1577.9 
1577.9 
1577.9 
1781.7 
1883.6 
1965.0 
2005.7 
2026.0 
2046.4 
2066.7 
2087.0 
2107.4 
2127.7 
2127.7 
2127.7 
2127.7 
2127.7 
2137.9 
2148.0 
2148.0 
2148.0 
2148.0 
2148.0 
2148.0 
2148.0 
2148.0 
2107.4 
2107.4 
2107.4 
2107.4 
2107.4 
2107.4 
2087.0 
2087.0 
2087.0 
2087.0 

Normalized 
't/cr'n 

[oj 
0.0000 
0.3261 
0.3261 
0.3261 
0.3682 
0.3892 
0.4061 
0.4145 
0.4187 
0.4229 
0.4271 
0.4313 
0.4355 
0.4397 
0.4397 
0.4397 
0.4397 
0.4397 
0.4418 
0.4439 
0.4439 
0.4439 
0.4439 
0.4439 
0.4439 
0.4439 
0.4439 
0.4355 
0.4355 
0.4355 
0.4355 
0.4355 
0.4355 
0.4313 
0.4313 
0.4313 
0.4313 

Page 10/15 



Direct Shear Test ASTM 3080-90 

370 102.0 1040.0 -96.0 0.6977 71.2 2087.0 0.4313 
380 102.0 1040.0 -96.0 0.6977 71.2 2087.0 0.4313 
390 102.0 1040.0 -96.0 0.6977 71.2 2087.0 0.4313 
400 102.0 1040.0 -96.0 0.6977 71.2 2087.0 0.4313 
410 102.0 1040.0 -96.0 0.6977 71.2 2087.0 0.4313 , 
420 102.0 1041.0 -97.0 0.6977 71.2 2087.0 0.4313 ; 

I 430 102.0 1043.0 -99.0 0.6977 71.2 2087.0 0.4313 
i 440 104.0 1049.0 -105.0 0.6976 72.5 2127.7 0.4397 
! 450 116.0 1052.0 -108.0 0.6971 80.9 2371.5 0.4901 
j 460 116.0 1054.0 -110.0 0.6971 80.9 2371.5 0.4901 
! 470 1.16.0 1055.0 -111.0 0.6971 80.9 2371.5 0.4901 , 480 116.0 1056.0 -112.0 0.6971 80.9 2371.5 0.4901 , 
! 490 116.0 1057.0 -113.0 0.6971 80.9 2371.5 0.4901 
, 500 116.0 1058.0 -114.0 0.6971 80.9 2371.5 0.4901 , , 510 116.0 1059.0 -115.0 0.6971 80.9 2371.5 0.4901 

J 520 101.5 1060.0 -116.0 0.6977 70.8 2076.9 0.4292 
! 530 102.0 1060.0 -116.0 0.6977 71.2 2087.0 0.4313 
! 540 102.0 1061.0 -117.0 0.6977 71.2 2087.0 0.4313 , 
j 550 102.0 1062.0 -118.0 0.6977 71.2 2087.0 0.4313 

i 560 102.0 1064.0 -120.0 0.6977 71.2 2087.0 0.4313 
; 570 102.0 1065.0 -121.0 0.6977 71.2 2087.0 0.4313 , 
j 580 102.0 1065.0 -121.0 0.6977 71.2 2087.0 0.4313 

i 590 102.0 1066.0 -122.0 0.6977 71.2 2087.0 0.4313 

! 600 102.0 1067.0 -123.0 0.6977 71.2 2087.0 0.4313 
I 610 102.0 1068.0 -124.0 0.6977 71.2 2087.0 0.4313 

I 620 102.0 1069.0 -125.0 0.6977 71.2 2087.0 0.4313 
i 630 102.0 1070.0 -126.0 0.6977 71.2 2087.0 0.4313 

i 640 102.0 1071.0 -127.0 0.6977 71.2 2087.0 0.4313 
! 650 102.0 1071.0 -127.0 0.6977 71.2 2087.0 0.4313 
! 660 102.0 1072.0 -128.0 0.6977 71.2 2087.0 0.4313 
! 670 102.0 1073.0 -129.0 0.6977 71.2 2087.0 0.4313 
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o GEOCONSULT 
Project: Recovery Solution 

Direct Shear Test ASTM 3080-90 

File No. 2138-98 Date: 8/3/99 

Descriptior (CH) Fat clay, no Rx, moist, very stiff, high plasticity, dark gray 

RCS-2 Depth Sampling Sample diameter height weight w% Area 
[ft] Device Preparation nn] [in] [Ib] [in'] 

4th point 11'-18' Shelby Undisturbed 2.5 0.75 0.25 12 4.91 

Atterberg Limits dry mass Yd Y 
LL PL PI [Ib! [Den [pcfj 

54 42 12 0.22 102.71 115.04 

NORMAL LOAD 

I Fv [lb]·1 23151 . 
Lever factor 10 Time [min] 10 100 0.1 
d n [pst] : 6789.4 

0.04 , I I I 
I , 

I I 

Clock Elapsed 'Ov 
0.05 

, 
Time Time [min] Jin] 

, I 

, I 

0.1 0.0428 
0.06 I 

0.25 0.04613 , 
0.5 0.0515 _0.07 , I 

" 1 0.0578 
.::. 
> 

2 0.0663 '" 0.08 I 

4 0.0762 
8 0.0899 0.09 I , 

15 0.1001 I 

30 0.1042 0.1 
, , 
I , , , 

0.11 
, , 

Clock Elapsed 'Ov Clock Elapsed 'Ov 
Time Time [in] Time Time [in] 

Rate of Shear Estimate: 
ts. = 0.0650 min 

tl = 50t5• = 3.21 min 

Horizontal displacement to failure 

'Ohl = 1 mm 

Rate = 0.308 mmlmin 
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GEOCONSULT Direct Shear Test ASTM 3080-90 
Project: Recovery Solution 

File No. 2138-98 Date 8/3/99 

RCS-2 Depth Sampling Sample diameter height weight w 0/0 Area Yd 

[ftl Device Preparation [in] [in] [lb J [in2
] [pel] 

16'-18' . '. 
2.5 0.75 0.24516 12 4.91 102.7127 Shelby Undisturbed 

NORMAL LOAD Description: (CH) Fat clay, no Rx, moist, very stiff, high plasticity, dark gray 

1 Fv [Ibd 23.151 
Lever factor 10 
cr'n [psI] : 6789 Rate = 0 308 mmlmin Shear Stress 

Load Ring Vertical FhlA Normalized 
Clock lih Gage reading gage reading liv Cn Fh T tldn 

Time [x10·3in] [div] [x10-4in] [x10·4in] [I bid iv] [Ib] [psI] [-] 
0 0.0 1050.0 0.0 0.7020 0.0 0.0 0.0000 

10 83.0 1099.0 -49.0 0.6985 58.0 1700.2 0.2504 
20 102.0 1113.0 -63.0 0.6977 71.2 2087.0 0.3074 
30 114.0 1124.0 -74.0 0.6972 79.5 2330.9 0.3433 
40 123.0 1133.0 -83.0 0.6968 85.7 2513.5 0.3702 
50 137.0 1142.0 -92.0 0.6962 95.4 2797.2 0.4120 
60 140.0 1145.0 -95.0 0.6961 97.4 2857.9 0.4209 
70 140.0 1147.0 -97.0 0.6961 97.4 2857.9 0.4209 
80 139.0 1149.0 -99.0 0.6961 96.8 2837.7 0.4180 
90 138.5 1152.0 -102.0 0.6961 96.4 2827.6 0.4165 

100 138.0 1154.0 -104.0 0.6961 96.1 2817.4 0.4150 
110 137.5 1158.0 -108.0 0.6962 95.7 2807.3 0.4135 
120 137.5 1162.0 -112.0 0.6962 95.7 2807.3 0.4135 
130 137.5 1165.0 -115.0 0.6962 95.7 2807.3 0.4135 
140 138.0 1167.0 -117.0 0.6961 96.1 2817.4 0.4150 
150 138.0 1170.0 -120.0 0.6961 96.1 2817.4 0.4150 
160 138.5 1173.0 -123.0 0.6961 96.4 2827.6 0.4165 
170 139.0 1175.0 -125.0 0.6961 96.8 2837.7 0.4180 
180 140.0 1177.0 -127.0 0.6961 97.4 2857.9 0.4209 
190 140.0 1179.0 -129.0 0.6961 97.4 2857.9 0.4209 
200 140.5 1181.0 -131.0 0.6960 97.8 2868.0 0.4224 
210 140.5 1183.0 -133.0 0.6960 97.8 2868.0 0.4224 
220 141.0 1185.0 -135.0 0.6960 98.1 2878.2 0.4239 
230 140.5 1186.0 -136.0 0.6960 97.8 2868.0 0.4224 
240 140.5 1188.0 -138.0 0.6960 97.8 2868.0 0.4224 
250 140.0 1189.0 -139.0 0.6961 97.4 2857.9 0.4209 
260 139.0 1190.0 -140.0 0.6961 96.8 2837.7 0.4180 
270 138.0 1191.0 -141.0 0.6961 96.1 2817.4 0.4150 
280 138.0 1192.0 -142.0 0.6961 96.1 2817.4 0.4150 
290 138.0 1193.0 -143.0 0.6961 96.1 2817.4 0.4150 
300 138.0 1194.0 -144.0 0.6961 96.1 2817.4 0.4150 

) 
310 138.0 1195.0 -145.0 0.6961 96.1 2817.4 0.4150 
320 138.0 1196.0 -146.0 0.6961 96.1 2817.4 0.4150 
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I 

I 
I 
I 
I 
I 
~ 
I 
~ 

a 
I f,! 

i 
@ 

~l 

I ill 
@ 

I 
i 
I 
I 
I 
i 
I 

I 
I g 

I 
I ~) 
~ 
i 

I 

330 
340 
350 
360 
370 
380 
390 
400 
410 
420 
430 
440 
450 
460 
470 
480 
490 
500 
510 
520 
530 
540 
550 
560 
570 
580 
590 
600 
610 
620 
630 
640 
650 
660 
670 

138.0 1197.0 
138.0 1198.0 
138.0 1199.0 
138.0 1200.0 
138.0 1200.0 
138.0 1201.0 
138.0 1201.0 
138.0 1202.0 
138.0 1203.0 
138.0 1204.0 
136.0 1204.0 
135.5 1205.0 
135.0 1206.0 
135.0 1206.0 
135.0 1207.0 
135.0 1208.0 
135.0 1208.0 
134.5 1209.0 
134.5 1210.0 
134.0 1210.0 
134.0 1210.0 
135.0 1211.0 
135.0 1211.0 
135.0 1212.0 
135.0 1212.0 
135.5 1213.0 
136.0 1213.0 
135.0 1214.0 
135:0 1214.0 
134.5 1215.0 
133.5 1215.0 
133.5 1216.0 
132.0 1216.0 
132.0 1217.0 
132.0 1217.0 

-147.0 0.6961 96.1 2817,4 0,4150 
-148.0 0.6961 96.1 2817,4 0,4150 
-149.0 0.6961 96.1 2817,4 0,4150 
-150.0 0.6961 96.1 2817,4 0,4150 
-150.0 0.6961 96.1 2817,4 0,4150 
-151.0 0.6961 96.1 2817,4 0,4150 
-151.0 0.6961 96.1 2817,4 0,4150 
-152.0 0.6961 96.1 2817,4 0,4150 
-153.0 0.6961 96.1 2817,4 0,4150 
-154.0 0.6961 96.1 2817,4 0,4150 
-154.0 0.6962 94.7 2776.9 0,4090 
-155.0 0.6962 94.3 2766.8 0,4075 
-156.0 0.6963 94.0 2756.7 0,4060 
-156.0 0.6963 94.0 2756.7 0,4060 
-157.0 0.6963 94.0 2756.7 0,4060 
-158.0 0.6963 94.0 2756.7 0.4060 
-158.0 0.6963 94.0 2756.7 0.4060 
-159.0 0.6963 93.7 2746.6 0,4045 
-160.0 0.6963 93.7 2746.6 0,4045 
-160.0 0.6963 93.3 2736,4 0.4030 
-160.0 0.6963 93.3 2736.4 0,4030 
-161.0 0.6963 94.0 2756.7 0.4060 
-161.0 0.6963 94.0 2756.7 0,4060 
-162.0 0.6963 94.0 2756.7 0,4060 
-162.0 0.6963 94.0 2756.7 0.4060 
-163.0 0.6962 94.3 2766.8 0.4075 
-163.0 0.6962 94.7 2776.9 0.4090 
-164.0 0.6963 94.0 2756.7 0.4060 
-164.0 0.6963 94.0 2756.7 0.4060 
-165.0 0.6963 93.7 2746.6 0.4045 
-165.0 0.6963 93.0 2726.3 0.4016 
-166.0 0.6963 93.0 2726.3 0.4016 
-166.0 0.6964 91.9 2695.9 0.3971 
-167.0 0.6964 91.9 2695.9 0.3971 
-167.0 0.6964 91.9 2695.9 0.3971 
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Direct Shear Test ASTM 3080-90 

GEOCONSULT Direct Shear Test ASTM 3080-90 
Project: Recovery Solution 

File No. 2182-99 Date 8/3/99 

Description: (CL)·Lean·claY,·nORx,·moist,yerysliff,.tnedium·pfaSliCitY,darkbrowntnOlled;·yeliOwish·brown 

RCS-2 ! Depth 
i [It] 

1st point I 1'-.9' .....•.... 

Sampling 
Device 
Shelby 

o 
971 

2909 
4839 
7000 

Sample ! diameter 
Preparation: 

Undisturbed _, r-

01 
1251 ! 
1945! 
25031 
32931 

[in] 

2,5.··.··· • 

o 
1231 
1935 
2493 
3222 

height 
[in] 

0]5· •• ·• 

weight w% Area 
[Ib] [in'] 

0,24516 <35,5. 4.91 
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4000 \. 

Recovery Solution i 
I 

G 

3500 Depth: 7' -9'1- ----------1- ----------r -----------1- ----------1- ---------- ------~~==J 

3000 
Description: (el) lean clay, no Rx, moist, very 
stiff, medium plasticity, dark brown moiled, 
,.~II~ ••• : ... L-. '-~"' ••• ~ 

Sampling method: Shelby (Undisturbed) 

-""~ .... ~./,;" .. ~ .... ~. 
- - - - - - - - - - - -1- - - - - - - - - - - - - - - ___ - - __ >~,:~ /7~..d~ ______ I __________ _ 

---
-",..-~ .... ~ ...... ~ .... ~ .... 

~ 2500 + ----------L - - - - - - - - - - L - - - - - - - - - -
.Eo 

--------------~----------~---------
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ui 
~ 2000 -en ... 
n:s 
Q) 

~ 1500 

-----------,-----------+----------- ---------~-----------+-----------~----------~-----------" 

+ -----------~.,~,~, ~,=,:,~"~':.""='. -----------" -----------, -----------" -----------" -----------, -----------

1000 ------------,-----------+-----------~----------~-----------+-----------~----------~-----------
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o+t~~~~~~~~~~~~+_~~~+_~~~~~~~_r~~~_+~~~~ 

o 1000 2000 3000 4000 5000 6000 7000 8000 

Normal effective stress, d n [pst] GEOCONSULT 

Page 2/15 



I 
I 
I 
I 
I ,x 

I 
I 
J 
~i 

~ 

I 
.~ 
~ 
I 
~ 

! 
" N 
! 
I 
I 
I 
I 
I 

I 
I 
I 

Direct Shear Test ASTM 3080-90 

GEOCONSULT Direct Shear Test ASTM 3080-90 
Project: RecoverySolution .•. . .. _ .. _ .. _.-..... -....... - .... __ ...•..•.............•...•...•... _ ...... __ ............. _ .... _._ .. _ ....... _ .. _ .. _-_ ... --... -......... ~ 
File No. 2182c 99 Date: 8/3/99 

Description: (CL)LeanclaY,.no·Rx,moist, very stiff,' mediumplasticity,.dark.brown motled, yellowish.brown 

RCS-2 I 
Depth Sampling Sample diameter height ! weight w% Area 

[ft] Device Preparation [in] [in] j [Ib] [in'] 

1st point ! 7'-9' . Sh~lby Undisturbed 2:5. 1 0.75 .. ! 0.25 . '.12.0 4.91 

~:!:::."::::::::::::::::::::::~!=:~::::::= .. :!::~:::::::.:::::::::::::::::::::=:.:.::= ••• :~..:.::~::::=:==::.:::::::::::::::::::::::::;:::::::".:::::::::::::: 

! Atterberg Limits dry mass Yd i Y 

! LL PL PI flbl locn! locn 

,54 ..... 42.... ..12 . 0,22 102.71! 115.04 
b:::::::i:::::::::!::i::i:::.~:::::::::::::::::::6::i:::: .. :::::i:i:::::::::::i:::::::: .• :::::::::::::::::::::: •• :::::::::::::::::::::::::::::::::::::::::::::: 

NORMAL LOAD 

I . FV[lb(! '3.311 
Lever factor 10 Time [min] 0.1 1 10 
d n [psf] 970,8 

0.010 

I 
0.011 

Clock Elapsed 8v 0.012 
Time Time [in] I 

! 0.013 
I 0 0.0000 0.014 , 
! 0.1 0.0175 0.D15 ~-----.-.. ----. _ ...... - ..... _--
i 0.25 0.0179 0.016 
! 0.5 0.0182 gO.017 
; 1 0,0185 ~ 0.018 
: 2 0.0188 0.019 j_ •••••••••• _ ••••••••••••• ····· .. ·, .. 0· .. 01·90· : 4 0.020 
! 0.021 
j 0.022 

~ .. , ..... --,-- 1-.... - ...... ----, ... 0.023 
: 0.024 
I 0.025 
I 

1-·· .. ···,_··_······ .... , Clock Elapsed 8v Clock Elapsed 8v .......................... 
[in] Time Time [in] Time Time 

i i ..... _.-._,- ---._ ........... _- _ ... _--_ .. t-.. , .. __ .. - .... - -_ .. _ .... _._ .. _ ... _._._-_ •••• --1 

! : 
! i 
! ! 
j 

, , 
: .......•....... _ .......•.•. ..............•............ . ..•..•.... _ ......... ••••••••••••••••••••••• 1 , : , 

I j Rate of Shear Estimate: 
i : ••••• tso= '. • Q,0t76rnin 

! I tl = 50t50 = 0.88 min 

I I 
~-.. -.----. -'---"'-- 1--""--'" ... ,-,-_ ... --1 
I 

, 
Horizontal displacement to failure ! 

! t 8hl = 1 mm 

: i 
I I Rate = 1,1364 mm/min 

Consolidation Stage Page 3115 
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Direct Shear Test ASTM 3080-90 

GEOCONSULT Direct Shear Test ASTM 3080-90 
Project: Recovery Solution 
File No. 2182-99 Date 8/3/99 

RCS-2 Depth I Sampling Sample diameter 1 height weight i w% Area Yd 

[ftl Device Preparation [in] I [in] [Ib] I [in'] [pct] 

7'-9' : 
: Shelby Undisturbed 2.5 I : 0.75 0.24516 i 12 4.91 102.7127 

.. 
DeSCription. (Cl) lean clay, no Rx, mOist, very stiff, medium plasticity, dark brown motled, yellowish brown NORMAL LOAiS .. · ............................ : .. ~ ...................................................................................................................................................................... _ ....................... .. 

r .. -.. -~lib}T--.. ·i3il 
Lever factor 1 0 
d n [pst] : 971 Rate = 1.136 mmlmin Shear Stress 
---...... --...... T.... .... _ .. ·-.. ..,.. .. ·, .............. _ .. · · .. ' ...... ·7-...... 

Bv I FhlA 1 Normalized t -,:Loa~ Ring Vertical I Clock oh ! Gage,reading gage reading Cn Fh ~ I 1:/a'n , 
[X10A in]l I Time Ix10"il1] I . ·.[div] [xl0·4in] [Ib/div] [Ib] [pst] , H 

01 0.0 185.0 0.01 0.7020 0.01 0.01 0.0000 
101 11.0 177.0 8.0J 0.7015 7.71 226.31 0.2331 
201 16.0 195.0 .. 10.0: 0.7013 11.2J 329.1 I 0.3390 
301 16.0 205.0 -20.01 0.7013 11.2: 329.1 I 0.3390 
40! 24.0 208.5 -23.51 0.7010 16.81 493.41 0.5083 
501 37.0 211.5 -26.51 0.7004 25.91 760.1 I 0.7830 
60i 44.0 206.0 -21.01 0.7001 30.81 903.51 0.9307 
70' 48.0 195.0 -10.0J 0.7000 33.6j 985.41 . 1.0150 
80: 52.0 183.0 2.0' 0.6998 36.4' 1067.21 1.0994 
901 54.0 173.0 12.0j 0.6997 37.81 1108.11 1.1415 

100, 56.0 161.0 24.01 0.6996 39.2J 1149.0j 1.1836 
1101 57.0 154.0 31.0! 0.6996 39.9' 1169.51 1.2047 
1201 58.0 147.0 38.01 0.6995 40.61 1189.91 1.2258 
130J 58.0 142.5 42.51 0.6995 40.61 1189.91 1.2258 
1401 58.5 138.0 47.01 0.6995 40.9! 1200.1' 1.2363 
1501 59.0 134.0 51.01 0.6995 41.3j 1210.4' 1.2468 
160! 59.0 132.0 53.01 0.6995 41.31 1210.41 1.2468 
1701 59.0 128.0 57.01 0.6995 41.3! 1210.4j 1.2468 
180! 59.0 126.0 59.01 0.6995 41.31 1210.4! 1.2468 
190! 60.0 123.0 62.01 0.6995 42.0: 1230.8! 1.2679 
2001 60.0 121.0 64.01 0.6995 42.0J 1230.8' 1.2679 
210j 61.0 119.0 66.0! 0.6994 42.71 1251.21 1.2889 
220: 61.0 113.0 72.0\ 0.6994 42.7\ 1251.2j 1.2889 
230j 61.0 109.0 76.01 0.6994 42.7: 1251.21 1.2889 
240i 61.0 103.5 81.51 0.6994 42.7J 1251.21 1.2889 
2501 61.0 99.0 86.01 0.6994 42.71 1251.21 1.2889 
260j 61.0 95.0 90.0' 0.6994 42.71 1251.21 1.2889 
270! 61.0 92.0 93.0j 0.6994 42.71 1251.21 1.2889 
280' 61.0 89.0 96.0: 0.6994 42.71 1251.2\ 1.2889 
290! 60.0 87.5 97.51 0.6995 42.01 1230.8! 1.2679 
300: 59.5 87.0 98.01 0.6995 41.6! 1220.61 1.2574 
310\ 59.0 87.0 98.01 0.6995 41.31 1210.41 1.2468 
3201 58.0 87.0 98.0! 0.6995 40.61 1189.9! 1.2258 
3301 57.0 87.5 97.51 0.6996 39.91 1169.5! 1.2047 
3401 57.0 89.0 96.0! 0.6996 39.9\ 1169.5! 1.2047 
350: 56.0 91.5 93.51 0.6996 39.2' 1149.01 1.1836 
3601 55.0 94.0 91.01 0.6997 38.51 1128.61 1.1626 
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I Direct Shear Test ASTM 3080-90 

3701 55.0 98.0 87.01 0.6997 38.5 1128.61 1.1626 
380! 54.0 102.0 83.0j 0.6997 37.8 1108.1! 1.1415 
390: 55.0 106.0 79.01 0.6997 38.5j 1128.6: 1.1626 
400\ 54.0 111.0 74.01 0.6997 37.81 1108.11 1.1415 
4101 53.0 115.5 69.51 0.6997 37.11 1087.7\ 1.1204 
4201 53.0 120.0 65.0: 0.6997 37.1 i 1087.71 1.1204 
4301 52.0 124.0 61.01 0.6998 36.41 1067.21 1.0994 
4401 52.0 128.0 57.01 0.6998 36.41 1067.21 1.0994 
450j 52.0 132.0 53.01 0.6998 36.41 1067.21 1.0994 
4601 .52.0 136.0 49.01 0.6998 36.41 1067.21 1.0994 
4701 ,,52.0 139.0 46.01 0.6998 36.41 1067.2: 1.0994 
4801 52.0 142.0 43.01 0.6998 36.41 1067.21 1.0994 
4901 51.5 146.0 39.0! 0.6998 36.0: 1057.01 1.0888 
5001 51.0 148.5 36.51 0.6998 35.71 1046.8! 1.0783 
5101 51.0 152.0 33.01 0.6998 35.71 1046.81 1.0783 
5201 51,0 154.0 31.0: 0.6998 35.7! 1046.8: 1.0783 
530j 50.5 156.0 29.01 0.6999 35.31 1036.51 1.0678 

I , 

Shearing Stage Page 5/15 



,J 

Direct Shear Test ASTM 3080-90 

GEOCONSULT Direct Shear Test ASTM 3080-90 
Project: .. ~~~.?'.y'.~.JY. .. §.?!.~.!!.o.n ................................................................................................................... . 
File No. 2182-99 Date: 8/3/99 

Description: (Cll Lean clay, no Rx, moist, very stiff, medium plasticity, dark brown motled, yelloWish brown 

Atterberg Limits 
LL PL i 

54 42 i 
NORMAL lOAD 

!f'Vrfb]:!9.92! 
Lever factor 

0-', [pst] : 
10 

2909.3 

=~c];LJ=~~;:l==~b=! 
0.1 0.04531 

f-_.-"'0"~t-_ ..... ..Q..0465 ! 
0.5 0.0473; 

1 0.04791 
2 0.Q484j 

......................... ~ ............. Q:.Q·~·~gll 
II 
11 

i 1-.. _ .... _-_ ..... - ..... - ............. ~ 
~ 

PI 

12 

0.1 

0 

0.01 

0.02 

0.03 

'E' 
='004 > . 

'" 
0.05 

0.06 

0.07 

0.08 

Clock 
i Time 
i 
i 

. idry mass 
i 

I 
lib] 

0.22 

Elapsed 
Time 

Yd Y 
[pen [pen 

102.71 115.04 

Time [min) 1 

cv 
[in] 

Clock 
Time 

Elapsed 
Time 

cv 
[in] 

10 

I--.----t-.. ---.--j j 
t-... --.-.... ------... f-... --... --.-t--.. --..... 

i I 
I 

I 
I ............................ ...................... · .... ·1 

i 
I .. · ................ · ........................ . 

'--... --.---- .. · __ ·_ ........ ·--.. 1 j 
)0. ••• ___ ._. __ • _._-••• _ ••••••• -

! 
i 
i __ •.• _ •• ___ _ _____ .• _ ••. _..1 I ......... ---.--.~ .. -..... -.--

Consolidation Stage 

Rate of Shear Estimate: 
t50= 

t, = 5Ot50 = 
0.046 min-

2.275 min 

Horizontal displacement to failure 

Ch' = 1.000 mm 

Rate = 0.440 mm/min 
::::::::::::::::::::::::::: 
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Direct Shear Test ASTM 3080-90 

GEOCONSULT Direct Shear Test ASTM 3080-90 
Project: Recovery Solution 
File No. 2182-99 Date 8/3/99 

RCS-2 
, 

I Depth Sampling Sample diameter height weight w% Area Yd 

[ttl Device Preparation [in] [in] [Ib] [in"] [pct] 

I 7'-9' Shelby Undisturbed 2.5 0.75 0.24516 12 4.91 102.7127 
.. Descnptlon. (Cl) lean clay, no Rx, mOist, very stiff, medium plasticity, dark brown mot/ed, yellowish brown 

N ORMAL LOji"D--'---''''-'''''''-''~-'"'''-'''''''''''''''''''''''''-'''''''''''''''''''' ....................... - ......... - ........ - ... --................................ - ... - ...... -.-.-.... """"-' 

1 .. --........ F~·i;bi·;I .. n·--··9j~il 
Lever factor 1 0 

cr'n [pst] : 2909 Rate = a 440 mm/min Shear Stress 
.. _ ........... __ .. - ......... ". .................... _ .. 

Clock I 8h .'. 

......... , ................... 
i"""'v~rti~~'i'''''' Fh/A Normalized ::~~Cl~,~ing 

9ag~ .re~i:fi.n.~ :' 'Qag~ reading 8v Cn Fh ~ 't/cr'n 

Time ! [x10·3in] ·····[div] .••••. [xW4jn] [x10·4in] [Ib/div] [Ib] [pst] [-] 
! a 0.0 496.0 0.0 0.7020 0.0 0.0 0.0000 
I 10 38.0 510.0 -14.0 0.7004 26.6 780.6 0.2683 , 
I 20 49.0 516.0 -20.0 0.6999 34.3 1005.8 0.3457 
! 30 62.0 522.0 -26.0 0.6994 43.4 1271.7 0.4371 

i 40 73.0 530.0 -34.0 0.6989 51.0 1496.3 0.5143 
j 50 82.0 535.5 -39.5 0.6985 57.3 1679.9 0.5774 
I 60 87.0 539.0 -43.0 0.6983 60.8 1781.7 0.6124 

70 89.5 544.0 -48.0 0.6982 62.5 1832.7 0.6299 
80 90.0 546.0 -50.0 0.6982 62.8 1842.8 0.6334 
90 91.0 550.0 -54.0 0.6981 63.5 1863.2 0.6404 

100 91.0 553.0 -57.0 0.6981 63.5 1863.2 0.6404 
110 90.0 564.0 -68.0 0.6982 62.8 1842.8 0.6334 
120 89.0 566.0 -70.0 0.6982 62.1 1822.5 0.6264 
130 89.0 570.0 -74.0 0.6982 62.1 1822.5 0.6264 

! 140 89.5 573.0 -77.0 0.6982 62.5 1832.7 0.6299 
: 150 90.0 576.0 -80.0 0.6982 62.8 1842.8 0.6334 

i 160 90.0 580.0 -84.0 0.6982 62.8 1842.8 0.6334 
i 170 92.0 586.0 -90.0 0.6981 64.2 1883.6 0.6474 

1 180 93.0 590.0 -94.0 0.6980 64.9 1903.9 0.6544 
! 190 94.0 595.0 -99.0 0.6980 65.6 1924.3 0.6614 , 200 94.0 598.0 -102.0 0.6980 65.6 1924.3 0.6614 I 

i 210 94.0 602.0 -106.0 0.6980 65.6 1924.3 0.6614 

! 220 95.0 605.0 -109.0 0.6980 66.3 1944.6 0.6684 
j 230 95.0 607.0 -111.0 0.6980 66.3 1944.6 0.6684 
I 240 95.0 610.0 -114.0 0.6980 66.3 1944.6 0.6684 
j 250 95.0 612.0 -116.0 0.6980 66.3 1944.6 0.6684 

! 260 95.0 615.0 -119.0 0.6980 66.3 1944.6 0.6684 
! 270 95.0 616.0 -120.0 0.6980 66.3 1944.6 0.6684 

L 280 94.5 620.0 -124.0 0.6980 66.0 1934.5 0.6649 
j 290 94.5 621.0 -125.0 0.6980 66.0 1934.5 0.6649 , 300 94.0 622.0 -126.0 0.6980 65.6 1924.3 0.6614 I 
I 310 94.0 624.0 -128.0 0.6980 65.6 1924.3 0.6614 

L 320 93.5 625.0 -129.0 0.6980 65.3 1914.1 0.6579 
! 330 93.0 627.0 -131.0 0.6980 64.9 1903.9 0.6544 

I 340 93.0 628.0 -132.0 0.6980 64.9 1903.9 0.6544 
i 350 92.0 629.0 -133.0 0.6981 64.2 1883.6 0.6474 

I 360 92.0 631.0 -135.0 0.6981 64.2 1883.6 0.6474 
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Direct Shear Test ASTM 3080-90 

370 91.5 632.0 -136.0 0.69811 63.9 1873.4 0.6439 
380 91.0 634.0 -138.0 0.6981 63.5 1863.2 0.6404 
390 91.0 635.0 -139.0 0.6981 63.5 1863.2 0.6404 
400 90.0 636.0 -140.0 0.6982 62.8 1842.8 0.6334 
410 90.0 637.0 -141.0 0.6982 62.8 1842.8 0.6334 
420 90.0 639.0 -143.0 0.6982 62.8 1842.8 0.6334 
430 89.0 639.0 -143.0 0.6982 62.1 1822.5 0.6264 
440 89.0 640.0 -144.0 0.6982 62.1 1822.5 0.6264 
450 89.0 642.0 -146.0 0.6982 62.1 1822.5 0.6264 
460 88.5 642.5 -146.5 0.6982 61.8 1812.3 0.6229 
470 .88.0 643.0 -147.0 0.6983 61.4 1802.1 0.6194 
480 88.0 644.0 -148.0 0.6983 61.4 1802.1 0.6194 
490 87.0 644.5 -148.5 0.6983 60.8 1781.7 0.6124 
500 87.0 645.0 -149.0 0.6983 60.8 1781.7 0.6124 
510 87.0 646.0 -150.0 0.6983 60.8 1781.7 0.6124 
520 86.0 647.0 -151.0 0.6983 60.1 1761.4 0.6054 
530 86.0 648.0 -152.0 0.6983 60.1 1761.4 0.6054 
540 85.0 648.0 -152.0 0.6984 59.4 1741.0 0.5984 
550 85.0 649.0 -153.0 0.6984 59.4 1741.0 0.5984 
560 85.0 650.0 -154.0 0.6984 59.4 1741.0 0.5984 
570 84.0 651.0 -155.0 0.6984 58.7 1720.6 0.5914 
580 84.0 652.0 -156.0 0.6984 58.7 1720.6 0.5914 

I. 

I 
I 
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Direct Shear Test ASTM 3080-90 

GEOCONSULT Direct Shear Test ASTM 3080-90 
P roject: .. ~~~.?Y~!:Y. .. §.?!.~!!.?!:! .................... _ .. _ ..... _ ........... _._ ............ _ ......... _ ......................................... . 
File No. 2182-99 Date: 8/3/99 

Description: (ell lean clay, no Rx, moist, very stiff, medium plasticity, dark brown motled, yellowish brown 

RCS-2 Depth! Sampling Sample diameter height weight w%. Area ! 
""""""'''''~''''"'" "'"""",\rrL,,",,",L"",\?,~~,~~,;"'" ~,[~g~~~,~,~~, """,,,)!g},",,"" .","""~L",,, """)~L"",, ."''''''''''''''''"J,,,,,,",R,~,:L,,,,,J 

3rd point 7'-9' i Shelby Undisturbed 2.5 0.75 0.25 12 i 4.91 i 

Atterberg Limits 
II j Pl 
54 I 42 

NORMAL LOAD 
I f'v[lb]·1 1651 . , 
Lever factor 

do [psI] : 
10 

4839.1 -------
Elapsed i Bv 

= _ ... .!.~r:!!e =+ .. =,_.(!!:!l.== 
j 

0.1 i 0.0657 

1--.-.Q1.~f.-- O.O~~ 
0.5· 0.0697 

1 i 0.0712 
21 0.0724 
4i 0.0732 ·-........ -·-........ -1-...... -·-........ -

! 

! 
._---+-----

! 
i 
! 
i 
! 

PI 

12 

0.1 

0.06 

0.065 

:[ 
> 

0,07 
00 

0.075 

0.08 

Clock 
Time 

dry mass Yd Y 
Ilbl locfi locn 

0.22 102.71 115.04 

Time 1 

------ -u;:: 

~ 

>----
J--

! Elapsed Bv Clock I Elapsed i I 
Time [in] Time ! Time , , , , , 

! , 
1 ! , 

10 

Bv 
[in] 

--.. ----L---.. -.-____ 1-. __ ._._- 1-.. _-- !-_ .. ___ .. __ .o-___ ._ 
i I i , 

i i i 
i 

................ ·_ ........ ·1 .......... · .............. · .. . ..............•..•.... .............. _ ...... 
Rate of Shear Estimate: 

i t50'" ...•. 0,065 llIin 

1 tf = 50tso = 3.27 min 

i 
1 Horizontal displacement to failure , ----_ .. -_ ... _ .. _-· .... ---.... ·-r-·------

Bhf = 1 mm 
j 

____ 1... __ . ___ __ L _____ ... Rate = 0.306 mm/min 
:::::;:;:;;;::::;::::::::::: 
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Direct Shear Test ASTM 3080·90 

GEOCONSULT Direct Shear Test ASTM 3080-90 
Project: Recovery Solution 

File No. 2182-99 Date 8/3/99 

RCS-2 I Depth Sampling Sample diameter height weight w% Area Yd 

[ttl Device Preparation [in] [in] [Ib] [in~] [pct] 

I 7'-9' Shelby Undisturbed 2.5 0.75 0.24516 12 4.91 102.7127 
.. )escnptlOn. (Cl) lean clay, no Rx, mOist, very stiff, medium plasticity, dark brown motled, yellowish brown NORMAL L6AD--... -.--.... ---.... ~··':-··-····· .. ····-· .. · .. ·-.. -··· .... --............. --... --.-.-....................... -........ -.-.... - .. - ..... -.-.. -.... -......... --.-..... -.-.... --.... -

1·· .. ·····FJ"[I6"j"·;r·····-ls)s·1 
Lever factor 1 0 
cr'n [pst] : 4839 Rate = 0 306 mmlmin Shear Stress ..................•..•. _ ......................... _-- ..•.......... _ ........................................ 

I 
Load .Ring Vertical FhlA Normalized 

Clock 6h Gage teading . gage reading 8v Cn Fh -,; 't/dn 

Time [xl0C3inj [div] .•..• [xlO""in] [xl0A in] [Ib/div] [Ib] [pst] [oj 

! 0 0.0 745.0 0.0 0.7020 0.0 0.0 0.0000 
i 10 51.0 761.0 -16.0 0.6998 35.7 1046.8 0.2163 
l 20 68.0 786.0 -41.0 0.6991 47.5 1394.2 0.2881 
i 30 83.0 801.0 -56.0 0.6985 58.0 1700.2 0.3514 

i 40 89.0 814.0 -69.0 0.6982 62.1 1822.5 0.3766 
! 50 91.0 822.0 -77.0 0.6981 63.5 1863.2 0.3850 

i 60 99.0 831.0 -86.0 0.6978 69.1 2026.0 0.4187 
! 70 103.0 840.0 -95.0 0.6976 71.9 2107.4 0.4355 

i 80 107.0 849.0 -104.0 0.6975 74.6 2188.7 0.4523 
i 90 109.0 856.5 -111.5 0.6974 76.0 2229.3 0.4607 
! 100 112.0 865.0 -120.0 0.6972 78.1 2290.2 0.4733 
; 110 113.0 873.0 -128.0 0.6972 78.8 2310.5 0.4775 , 
i 120 114.0 881.0 -136.0 0.6972 79.5 2330.9 0.4817 
; 130 114.0 889.0 -144.0 0.6972 79.5 2330.9 0.4817 

140 114.5 895.0 -150.0 0.6971 79.8 2341.0 0.4838 
150 115.0 902.0 -157.0 0.6971 80.2 2351.2 0.4859 
160 116.0 907.0 -162.0 0.6971 80.9 2371.5 0.4901 
170 116.5 912.5 -167.5 0.6970 81.2 2381.6 0.4922 
180 117.0 918.0 -173.0 0.6970 81.6 2391.8 0.4943 

, 190 117.0 923.0 -178.0 0.6970 81.6 2391.8 0.4943 
! 200 118.0 928.0 -183.0 0.6970 82.2 2412.1 0.4984 
j 210 120.0 937.0 -192.0 0.6969 83.6 2452.6 0.5068 
! 220 120.0 940.0 -195.0 0.6969 83.6 2452.6 0.5068 
j 230 122.0 946.0 -201.0 0.6968 85.0 2493.2 0.5152 
; 240 122.0 949.0 -204.0 0.6968 85.0 2493.2 0.5152 
j 250 122.5 952.0 -207.0 0.6968 85.4 2503.3 0.5173 
, 260 122.5 954.0 -209.0 0.6968 85.4 2503.3 0.5173 ! 
! 270 122.0 956.0 -211.0 0.6968 85.0 2493.2 0.5152 
! 280 122.0 958.0 -213.0 0.6968 85.0 2493.2 0.5152 

! 290 122.0 959.0 -214.0 0.6968 85.0 2493.2 0.5152 

i 300 122.0 961.0 -216.0 0.6968 85.0 2493.2 0.5152 
; 310 122.0 963.0 -218.0 0.6968 85.0 2493.2 0.5152 
j 320 121.0 964.0 -219.0 0.6969 84.3 2472.9 0.5110 

! 330 121.0 965.0 -220.0 0.6969 84.3 2472.9 0.5110 

1 340 120.0 966.0 -221.0 0.6969 83.6 2452.6 0.5068 

! 350 120.0 968.0 -223.0 0.6969 83.6 2452.6 0.5068 
; 360 119.5 969.0 -224.0 0.6969 83.3 2442.5 0.5047 
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Direct Shear Test ASTM 3080-90 

j 370 119_0 970.0 -225.0 0.6969 82.9 2432.3 0.5026 

1 380 119.0 971.0 -226.0 0.6969 82.9 2432.3 0.5026 
i 390 118.0 972.0 -227.0 0.6970 82.2 2412.1 0.4984 
I 400 118.0 973.0 -228.0 0.6970 82.2 2412.1 0.4984 
! 410 117.0 975.0 -230.0 0.6970 81.6 2391.8 0.4943 
i 420 117.0 976.0 -231.0 0.6970 81.6 2391.8 0.4943 , 

430 116.0 977.0 -232.0 0.6971 80.9 2371.5 0.4901 ! 

i 440 116.0 977.0 -232.0 0.6971 80.9 2371.5 0.4901 
i 450 116.0 978.0 -233.0 0.6971 80.9 2371.5 0.4901 
i 460 1.15.0 979.0 -234.0 0.6971 80.2 2351.2 0.4859 
I 470 115.0 980.0 -235.0 0.6971 80.2 2351.2 0.4859 

I 
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o GEOCONSULT 
Project: Recovery Solution 

Direct Shear Test ASTM 3080-90 

File No. 2182-99 Date: 8/3/99 

Descriptior (Cl) lean clay, no Rx, moist, very stiff, medium plasticity, dark brown motled, yellowish brown 

RCS-2 Depth Sampling Sample diameter height weight w% Area 
[ft] Device Preoaration ~n! [in! [Ib! [in'! 

4th point 7'-9' Shelby Undisturbed 2.5 0.75 0.25 12 4.91 

Atterberg Limits dry mass Yd Y 
II Pl PI lib! [pefj [pcfj 

54 42 12 0.22 102.71 115.04 

NORMAL LOAD 
I Fv [lb]·1 23151 . 
Lever factor 10 

Time [min] 10 0.1 1 
d n [psI] : 6789.4 0.085 I I 

Clock Elapsed 8v 
Time Tim~ fminl fin! 0.09 I 

F I 

o 0.1 0.0902 I 
0.25 0.0943 0.095 

0.5 0.0963 'C .I--. 
1 0.0981 

0::. 

> 
2 0.0997 '" 

0.1 I 

4 0.1011 I 

0.105 
I I , 

I I 
0.11 

Clock Elapsed ov Clock Elapsed ov 
Time Time fin! Time Time [in] 

Rate of Shear Estimate: 
t50 = 0.0901 min 

It = 50t50 = 4.505 min 

o Horizontal displacement to failure 

Ohf = 1 mm 

Rate = 0.220 mm/min 

Page 12/15 



I 
I 
I 
i 

I 
I 
! 
I 

I 
I 

I ! 

J 
I 

I 
I 

GEOCONSULT Direct Shear Test ASTM 3080-90 
Project: Recovery Solution 
File No. 2182-99 Date 8/3/99 

RCS-2 Depth Sampling Sample diameter height weight w% Area 

[ft] Device Preparation [in] [in] [Ib] [in2
] 

7'-9' , ,. 
4.91 Shelby Undisturbed 2.5 0.75 0.24516 12 

.. 
DeSCription. (Cl) lean clay, no Rx, mOist, very stiff, medium plasticity, dark brown motled, yellowish brown 
NORMAL lOAD 

1 FV[lb]:i 23.151 
Lever factor 10 
d n [pst] : 6789 Rate = 0220 mm/min Shear Stress 

Load Ring Vertical Fh/A Normalized 

Clock oh Gage reading gage reading ov Cn Fh " t/dn 

Time [x10"in] [div] [x10-4in] [x10-4in] [Ib/div] [Ib] fpst] [-] 
a 0.0 1032.0 0.0 0.7020 0.0 0.0 0.0000 

10 57.0 1059.0 -27.0 0.6996 39.9 1169.5 0.1723 
20 87.0 1077.0 -45.0 0.6983 60.8 1781.7 0.2624 
30 100.0 1093.0 -61.0 0.6978 69.8 2046.4 0.3014 
40 103.0 1103.5 -71.5 0.6976 71.9 2107.4 0.3104 
50 107.0 1109.0 -77.0 0.6975 74.6 2188.7 0.3224 
60 117.0 1117.0 -85.0 0.6970 81.6 2391.8 0.3523 
70 125.0 1126.0 -94.0 0.6967 87.1 2554.0 0.3762 
80 132.0 1134.0 -102.0 0.6964 91.9 2695.9 0.3971 
90 1.38.0 1142.0 -110.0 0.6961 96.1 2817.4 0.4150 

100 142.5 1150.0 -118.0 0.6959 99.2 2908.5 0.4284 
110 146.0 1156.0 -124.0 0.6958 101.6 2979.3 0.4388 
120 148.0 1173.0 -141.0 0.6957 103.0 3019.7 0.4448 
130 156.0 1178.0 -146.0 0.6954 108.5 3181.4 0.4686 
140 157.0 1182.0 -150.0 0.6953 109.2 3201.6 0.4716 
150 157.5 1188.0 -156.0 0.6953 109.5 3211.7 0.4730 
160 158.0 1192.0 -160.0 0.6953 109.9 3221.8 0.4745 
170 159.0 1196.0 -164.0 0.6952 110.5 3242.0 0.4775 
180 159.0 1120.0 -88.0 0.6952 110.5 3242.0 0.4775 
190 159.0 1205.0 -173.0 0.6952 110.5 3242.0 0.4775 
200 160.0 1209.0 -177.0 0.6952 111.2 3262.2 0.4805 
210 160.0 1212.5 -180.5 0.6952 111.2 3262.2 0.4805 
220 161.0 1215.0 -183.0 0.6952 111.9 3282.4 0.4835 
230 161.0 1218.0 -186.0 0.6952 111.9 3282.4 0.4835 
240 161.0 1220.0 -188.0 0.6952 111.9 3282.4 0.4835 
250 161.0 1222.0 -190.0 0.6952 111.9 3282.4 0.4835 
260 160.5 1224.0 -192.0 0.6952 111.6 3272.3 0.4820 
270 160.0 1225.0 -193.0 0.6952 111.2 3262.2 0.4805 
280 160.0 1226.0 -194.0 0.6952 111.2 3262.2 0.4805 
290 161.5 1228.0 -196.0 0.6951 112.3 3292.5 0.4849 
300 161.0 1229.0 -197.0 0.6952 111.9 3282.4 0.4835 
310 160.0 1230.0 -198.0 0.6952 111.2 3262.2 0.4805 
320 158.0 1231.0 -199.0 0.6953 109.9 3221.8 0.4745 

Yd 

[pct] 

102.7127 
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330 158.0 1231.5 
340 158.0 1232.0 
350 157.0 1234.0 
360 156.0 1048.0 

- - ----------------------------------------------------------

-199.5 0.6953 109.9 3221.8 0.4745 
-200.0 0.6953 109.9 3221.8 0.4745 
-202.0 0.6953 109.2 3201.6 0.4716 

-16.0 0.6954 108.5 3181.4 0.4686 
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Capacity vs total pile length 
Factor of safety shown 

, , ',.J 

Capacity vs Total Pile Length 

I 
Recovery Solutions - Arecibo I ... Pile Analysis - RCS-01 - -

I I 
10" Diameter - Concrete Pile (Fuentes) 

- Compression Pile 
. , 

~ 

-- -- // 
_6 V 

-

~ ~ 

L V 
""'" . 

~ 
H 

"'I~IE 

.. -.... -----~ 

/. -
,-" 

--

~ .... "--~--.-

--

-,--r----~-

---
Ultimate Total Capacity 

Side Resistance 

Design x 3.0 

Design x 2.5 

Design x 2.0 

o 20 40 60 80 100 120 140 

Total Pile Length [ttl 

File API Analysis - Compression Pile 10 in. RCS-01 
Assumes cohesive undrained behavior in limestone GEOCONSULT 
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Capacity vs total pile length 
Factor of safety shown 

Capacity vs Total Pile Length 

I 
Recovery Solutions - Arecibo I ... 
Pile Analysis - RCS-02 -

I I 
10" Diameter - Concrete Pile (Fuentes) 

~ Compression Pile 

--

~ 
101'" 

r------

j:/ /' 

P io""'" 

~ • 
~~ :::--- H 

7 jlE 
, 

o 20 40 60 80 100 

Total Pile Length [ft] 

File API Analysis - Compression Pile 10 in. RCS-02 
Assumes cohesive undrained behavior in limestone 
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Ultimate Total Capacity 

Side Resistance 

Design x 3.0 

Design x 2.5 

Design x 2.0 
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Capacity vs total pile length 
Factor of safety shown 
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Capacity vs Total Pile Length 

J 
Recovery Solutions - Arecibo I 

r- Pile Analysis - ReS-03 

I I 
" 

10" Diameter - Concrete Pile (~uentes) L 
, 

~ Compression Pile 

d - -- ---

~ V I' 

e--' 

t/ / --

~ tL V 
-

Y V Ultimate Total Capacity 

Side Resistance 

ill Design x 3.0 

~ 
V 

~ ~ Design x 2.5 

lIi Design x 2.0 
-

o 20 40 60 80 100 120 140 

Total Pile Length [ttl 

File API Analysis - Compression Pile 10 in. RCS-03 
Assumes cohesive undrained behavior in limestone 

o 
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Capacity vs Total Pile Length 
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'::1 Pile Analysis - RCS-41- =r --
1 1 I 

10" Diameter - Concrete Pile (~uentes) I '" 
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i 200 .. -----.--.. -+~. -- ~ -+----

Recovery Solutions - Arecibo II /. 

350 

u 

150 '-~I/ 
.. ·j· __ .. ·_--I 

100 +--._. -.-' --_.. I Ultimate Total Capacity 

~- Side Resistance 

50 .... - .. --. ..---... _-- -Design x 3 0 

l_;;:~:::~~~~; __ .... 
0~~~~~~~~~~~~~~~~==~~~=F~~~ 

o 20 40 60 80 100 120 140 160 

Total Pile Length [ttl 

Capacity vs total pile length 
Factor of safety shown 

File API Analysis - Compression Pile 10 in. RCS-04 
Assumes cohesive undrained behavior in limestone GEOCONSULT 
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Capacity vs Total Pile Length 
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Recovery Solutions - Arecibo 

400 Pile Analysis - RCS-5 +---~-~I 

350 i= 10" Diamet~r - Concrete Pile (F~entes) ----I 
Compression Pile I I 

300 *-~.. '... , 'I' '" I" 
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, 1 
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I 
I 

100 --~----------\---.-------... - -----.----.- ------·--·I-=~:uU%lti~m;;;a;te~Tr;;o:~1 Capacity II 

---Side Resistance 

50 +---------. -~Oesign x 3.0 

-X-'Oesign x 2,5 

O~ ,,-m-'Oesign x 2,0 

o 20 40 60 80 100 120 

Total Pile Length [ft] 

140 

Capacity vs total pile length 
Factor of safety shown 

File API Analysis· Compression Pile 10 in, RCS·05 
Assumes cohesive undrained behavior in limestone GEOCDNSULT 



u , v 

Capacity vs Total Pile Length 

500~------r-------r-----~-------'-------r-------r-------'------. 

450 l ~~::;a~y~:'~~~;--~ recibO 

r ·~--t--~I~---l-_--L.-+---------' 
- 10" Di~meter - c~ncrete Pile (Fuentes) -'~I/-/- -400 

350 -.. ", Compression Pile -' -- ... -.. ow_ '7[""- ----I 
I .I",.,~. I 

~ 300 . ~"-., -1---~-L----- --- b~~~=-::-~J--.---
~ 250 .,---,-",,-' ----i'"' ", "J '·~""---.""--l I 

J 200 - - ---L-------.----.. -,- I ------ --~----
150 

100 + I Side Resistance 
--- -- '~t, I" LJltimate T ~tal'capa~ity 

.------- i iII-"' Design x 3.0 50 +----- ----\----' 

O~ 

Capacity vs total pile length 
Factor of safety shown 

o 20 40 60 80 100 

Total Pile Length [ttl 

-Design x 2.5 

"~Design x 2.0 

120 

File API Analysis -- Compression Pile 10 in, RCS-06 
Assumes cohesive undrained behavior in limestone 

140 
.. ) 

160 

() 

GEOCONSULT 



_____________ ~ ____ ~ ___________ "=_M<"<"""'~~"'""""'''''''';'''W, .. """,=","",-_#.",t}~="'.'0; '&\WA\.'-':fu'-.~'iim."'~I.'0"""'~,'''?}..'''Y:'@JJ.W~~~ £ ,~!l:!:;"~'1._ 

v ( 
"-,,) 

Capacity vs Total Pile Length 

450~~~~~~~~~;=~~:-----~------~-------r-------r------' 
Recovery Solutions - Arecibo 

400 

I .lr----
~ 10" Diameter - Concrete Pile (Fuentes) = . .... =f~~~'-' 350 

Compression Pile I I 

~~~~ .. 1 ---"-~ --- ~"L*-i .... ,," "---r""--"'"'---~--"I~'~--" . I --.... '-'---I-~ 

~ 200 -------\-- -~-- ----- i-----,,---
150 + ,,-----1·-1------1--,--1----,-

c---===,..L----. _--L_ 
100 + ,~_ ___ ,_ .. " __ ' ___ I Ultimate Total Capacity 

---- Side Resistance 

- ... Design x 3.0 
50 +---, --, ---,--- --Design x 2,5 

-">K-Design x 2.0 
o .j:2~4~~+-.--L-L.~~~~-'--'-~~==:;:=+''' .. --------'··· 

Capacity vs total pile length 
Factor of safety shown 

o 20 40 60 80 100 120 140 

Total Pile Length [ttl 

File API Analysis - Compression Pile 10 in. RCS-O? 
Assumes cohesive undrained behavior in limestone 

160 

GEOCONSULT 



u u 

Capacity vs Total Pile Length 

500 F I I I I I I I 

~::;:;:'~~~~ A,.ob1 --i---- --'~---]-I 
I---- 10" Diameter - Concrete Pile (Fuentes) -··-·-·----·-1---- .-

450 

400 

::: Compression Pile ",,-._c •• ~m' __ I_:= __ ' . 
~ ::·=t-~±r]---~_m_,- · 
! 200 ~'~~=.' ·I'=·····.~~l-~'.~ ... ·~~~""~ -=-~-.-.'''- .. -,----.---~~-'=~'~--~ .....• ~ ...... . 

350 

150 .. _.--j . ··----1 

100 i---.-- .\.---. Side Resistance I Ultimate Total Capacity 

, ."""'Design x 3.0 

50 + ··--·-----1--- . -'1 --Design x2.5 
l!( 'Design x 2.0 

O¥~-'-~ 

Capacity vs total pile length 
Factor of safety shown 

o 20 40 60 80 100 

Total Pile Length [ttl 

File API Analysis - Compression Pile 10 in. RCS-08 
Assumes cohesive undrained behavior in limestone 

120 140 160 

GEOCONSULT 



____________________ , ________ "~,,~~ _ ~'==~"'&m"'''''',,3.\,,''_,'*''-~,,~~,'_=.\_~~_=__~''_"''''''':'"''N~~.,'':'!:'»=t''h''''''''''fN'4="I&'WF:;lli,"U''''fu'-''{;W*':''!'Jmit'tu.I!;i-Yf.''(''''''''*,''''''~f1ili@!O.Wl>':o.~ __ 

v 

c: g 

400 

350 

300 

250 

~ 200 
:;l 
0-
m 
U 

150 

100 

50 

o 

Capacity vs total pile length 
Factor of safety shown 

v 

Capacity vs Total Pile Length 

I 
Recovery Solutions - Arecibo -- ~ ""-r--- Pile Analysis - RCS-9 - --- f-- - f------

I I 
~, 10" Diameter - Concrete Pile {Fuentes) 

. .". . """""""'-_._---_._--------.. V ~ Compression Pile 

/ -----~,j------~-- , - .- ... ~-----.-'".--,--_ .. _---- --.-._ ... _--2 ~--- ~-~---
,,- e" ">0 

---- -- - - ------------- - --- ----

/ - - -- - - ------- --------- - ---- - --- -- --

V -,- v~ ,-----' -,-~------

Ultimate Total Capacity 

~v __ Side Resistance 

f--
--Design x 3,0 

~X'-Design x 2.5 

~ ~~-Design x 2.0 
'----~-~----T -----------

o 20 40 60 80 100 120 140 160 

Total Pile Length [ft] 

File API Analysis - Compression Pile 10 in. RCS-09 
Assumes cohesive undrained behavior in limestone GEOCONSULT 



u 

500 

450 

400 

350 

]: 300 

"'" ~ 
~ 250 '0 

'" Q. 

'" u 200 

150 

100 

50 

o 

Capacity vs total pile length 
Factor of safety shown 

u 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo 

Pile Analysis - RCS-10 
.---~ .. -- -,-----" .. ~------.. 

10" Diameter - Concrete Pile {Fuentes) 

- comT'o" Pili· ""l "1--·- """"""'''''''''''"''' ""-.fa. - - - -~ ... _-----"--------

O-x--.. ~-CT~~~ -'w . ,,~". 

-- --f-- - -1-.. ~.-- --- ---- - -----

~~-··-~I~c .. ~>K ;,"""~~I.: ...... -"f~-~ ....... ,~~"""," "~._'"'_~w_""'""__'.~ .... "" "to", ....... ~' ",,,,,,-,,-,,,,",-,",,,,' 

-~-t------· .-_.-- ---- - ... ~ .. -~ ~I- --
----~ ---

o 20 

Ultimate Total Capacity 
- ----- Side Resistance 

-A~Design x 3.0 
--- -~Design x 2.5 

-)K~Design x 2.0 
-------~--. 

40 60 80 100 120 140 

Total Pile Length [ft] 

File API Analysis - Compression Pile 10 in. RCS-10 
Assumes cohesive undrained behavior in limestone 

160 

GEOCONSULT 



"""""""-~·~="=~'''''''''''''''"'''=~~'''''''''''--'~-='=-''-.W'''~''_=~~'W\\llit=m.'llii.<i!)tiJr.'lli""jJf,\\lijj\~~"'~~&~~~ 

, 
U G 

Capacity vs Total Pile Length 

500T~------r-----~----'------'------r-----~-----r----~ 

Recovery Solutions - Arecibo 'I _+_~. ___ ._ _ __ _ 
450 +--[ Pile Analysis - RCS-11 I I 

I I ----~-h.£---
400 +- 10" Diameter - Concrete Pile (Fuentes) .,. 

3;0 t- Comp,.",o" PHe =-'"1 . -- I" - .-

u 200 ____ ... _. _______ .______ __________ _ 

150 ·---1-------· .--- -.. -----.--
--.-_---.-

Ultimate Total Capacity I 
+- .-.1 100 -------.-

---Side Resistance 

~-Design x 3.0 
50 +---- f-·---·--I -X-Design x 2.5 

IL. "'_~M"Design x 2.0 

o 20 40 60 80 100 120 140 160 

Total Pile Length [ft] 

Capacity vs total pile length 
Factor of safety shown 

File API Analysis - Compression Pile 10 in. RCS-11 
Assumes cohesive undrained behavior in limestone GEOCONSULT 



~----------------- £~"""'~""""="".~~.~--~\''''-~'-''-~=~~''''~~"",'''''''''''''''''''=''''''''''"-=\<"""""""\,~="=~~",,,,,~.~==,%,,=,-"";'~,,,,*~~~*,"""~ 

u 

450 

400 

350 

300 

c: 
~ 250 

.z:-
'0 

'" g. 200 
u 

150 

100 

50 

o 

Capacity vs total pile length 
Factor of safety shown 

G 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo 

Pile Analysis - RCS-12 ~ --.. -.----~ .--~.--

I I 
10" Diameter - Concrete Pile (Fuentes) ~ '" - +--'-~ .-
Compression Pile I 

.1 J=r-- I ~I_~x~ 

------1=-• __ •• __ . .~. w' . '['_' ~_, .'-~~~~ 

o 

--,---~.- ---- -----I---~ --_ .. _._._. --- --- ~--.--.--~-

--~~-- --------- --- ... -_ ... _-- ---- ..... _ .. _- ---"'- ~L~ __ 
Ultimate Total Capacity 

----- - ---- .-- ...... - r 
20 

Side Resistance 

• ........ -Design x 3.0 
-----,-.",. --- .--~--

-~Design x 2.5 

",,",,"*-Design x 2.0 
.,-'"---- - ... - - .. _---- -

40 60 80 100 

Total Pile Length [ft] 

File API Analysis - Compression Pile 10 in. RCS-12 
Assumes cohesive undrained behavior in limestone 

120 140 160 

GEOCONSULT 



____________________ "~ ___ " =""~,,==_~""_,\""""~=;";w'_~_m""w&:(1!r:t,,&.\.~_l!'l\w.~.:'<~=~J'''''W,'m'S£"~"'_'ll&'1'l(;)m.\w.'mlli;;J;l~!;;ltN\,~ 

u G 

Capacity vs Total Pile Length 

500~[--------~------_r------~--------r_------~------_r------~--------

Recovery Solutions - Arecibo ____ + _______ .____ __ 1---7"" 

350 

Pile Analysis - ReS-13 I V 
f-- 10" Diameter - c~ncrete Pile ~Fuentes) --- /' 

-~comp"'ssronp".~--- '---' .. -"'- - .. ----. _1-
450 

400 

~::.-- 11~-" I 'r--- .~·r i_TI·n"·l .. ·~- . " ... ~~".~ .. ~.~.-... ----· .. · .. "1....... _. 

U 200 . ..j.-.----L--.. ......- -·_··-1---·--1--· .... -·- . 

150 -9----II:----~ate T~t~apa~~y·--
1 00 +-----~I---- ---Side Resistance 

--Design x 3.0 

50 -"-f--- f---.-_. I II --Design x 2.5 

L ... '* "Design x 2.0 J 
o +"'~-'-~ 

o 20 40 60 80 100 120 140 160 

Total Pile Length [ft] 

Capacity vs total pile length 
Factor of safety shown 

File API Analysis - Compression Pile 10 in. RCS·13 
Assumes cohesive undrained behavior in limestone GEOCONSULT 



______ ~ __ ~ __ ~~ __ ~~ ________ " ""'~~""w"";"'~m'.,m~"",,,." .. "''''''~~~==,'&~~w~'''~1k'';,;§%';'1(%~V&\"''''~,'!&m_~~~~'m%..~~®,!;~~~~ 

u 

500 

450 

400 

350 

300 c: 
g 
~ 250 '0 
[ 

'" (.) 200 

150 

100 

50 

o 

Capacity vs total pile length 
Factor of safety shown 

/ i 
""-., 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo 
~---

I 
- --1 Pile Analysis - RCS-141 

~- --
I--- I _ I ./ 

10" Diameter - Concrete Pile (Fuentes) // 
,-

~. Compression Pile "W '"m ... + 'w 

I 
, 

r- I I ~ V 
- *-llK ........... -

~ 
~:'"' 

--- --- / - - -~-.-. 

.. ~ . ,..-....,; ..... "",,,,",-,,,,,,,,. .~- . . ,,..~-., ~ 

v/ ----- - - --'-' 

VtY V 
I 

-- ----_.---- -- - ---[------- --" ... - ---

-- - ._ .. _---

~ V , 
Ultimate Total Capacity 

I 

o 

.,.". J ---- Side Resistance 

/ V 
-A-" 'Design x 3.0 

-- -- --Design x 2.5 

.# p-

::,.;--: 
20 

-)j(~Design x 2_0 

40 60 80 100 

Total Pile Length [ttl 

File API Analysis - Compression Pile 10 in. RCS"14 
Assumes cohesive undrained behavior in limestone 

120 140 

I 

--

160 

GEOCONSULT 



--------~~-------~===,,-- ''"'~~~,=_~~~,~~''''''"'''~~<='''~'*'__.,'i_.'W2~'@.'*'==_~~''''w.~~= -.il $ ;:iA .. tlE8JMti!~ 

v 

500 

450 

400 

350 

~ 300 
Co 
:;;: -
~ 250 
" ~ .. 
Ll 200 

150 

100 

50 

o 

Capacity vs total pile length 
Factor of safety shown 

, 

V 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo 
W~~-:--:--~~~""""-f-----I-----,--- L.___ 

Pile Analysis - RCS-15 1 V 
_ I" I ____ LL~ 

10" Diameter - Concrete Pile (Fuentes) // ,-

--- cempj",e" pne '1- 1-- ~/ 

r"'r~" ['" /, ~---
~"_ ' " _ ' - .~~ -r-::;-,~--
--- -~V_ -_-~ 

+---- f1 /V Ultimate Total Capacity 

r------ ------ L __ " ___ ,,,,,__ Side Resistance 

~V -Design x 3.0 

--Designx2_5 V ~ Design x 2.0 __ 

o 20 40 60 80 100 

Total Pile Length [ft] 

File API Analysis - Compression Pile 10 in. RCS-15 
Assumes cohesive undrained behavior in limestone 

120 140 160 

GEOCONSULT 



______________________________________ .• ''''~&~~~~~~w-_ " ~='AWr&W .. '!!i$!fi!;"X'iF$'\~"Wi7a,:I1*~'/""\1&.W!tt2i'"',,'{;I§X1/~\_&&~W.~_""i.~='VA:!:!'- :-..~~ 

v 

700 

600 

500 

~ 400 
=. 
~ 
'u .. 
Q. 

.. 300 
() 

200 

100 

o 

Capacity vs total pile length 
Factor of safety shown 

l~, 

Capacity vs Total Pile Length 

I 
Recovery Solutions - Arecibo! 

Pile Analysis - RCS-02! 

I I 
12" Diameter - Concrete Pile (Fuentes) 

-
,. 

_ Compression Pile .~ 

k. . I / ~ "-

V 
, 

/ .. - .. ---- -_. - --r --c---

~ f------- .~---------- -~~ --~-

~ 
V Ultimate Total Capacity 

~. 
o 

Side Resistance .,.,. 

~ ~ 
iii Design x 3.0 

H-Design x 2.5 

. . . . 
20 

~ Design x 2.0 
, . . . .. , . . .. , •• , I • I I , • I , , 

40 60 80 100 120 

Total Pile Length [ttl 

File API Analysis - Compression Pile 12 in. RCS-02 
Assumes cohesive undrained behavior in limestone 

140 160 

I • I , 

--

180 

GEOCONSULT 



__ ~ ______ ~~ ~~~=-~~~"'~\lh"".of>W!i~m\%_f;mc\t>""""'\'0:,\%'1&~§,WlW\'t"'''11&'Wm~~_~'>'l'Ml&.'mll!W 

" U 

700 

600 

500 

:e: 400 
"'" ~ 
.?;o 
'u 
'" c. 
'" 300 o 

200 

100 

o 

Capacity vs total pile length 
Factor of safety shown 

v 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo 

Pile Analysis - RCS-031 

I I I 
12" Diameter - Concrete Pile (Fuentes) " -,. 

_ Compression Pile I . 
L" 

o 

~ V 
... . .,-,<.-

I~ ~ ----. _.- -;;; [7 

./ . ..-

6J/ 
,/ 

Ultimate Total Capacity 

~ Side Resistance ...... 
1M' .... Design x 3.0 

~- ~~-wDesign x 2.5 

~ 
20 

lI~····Design x 2.0 

40 60 80 100 

Total Pile Length [ft] 

File API Analysis - Compression Pile 12 in. RCS-03 
Assumes cohesive undrained behavior in limestone 

120 140 160 

GEOCONSULT 



-------- ,~~~~~_~~_, ;",=""""""",=,~'"""-"-~"""="-=="""=-==-"""~~"""WWMt'lt"\\\"""'""''<W)'''.§'''~''''';"v."-~'.-=~'%.~~"'il(@$llID!>%I!'\ll.'W%.'=.~\~ 

u 

700 

600 

500 

:e: 400 
.:.: 
~ 

~ 
"u 
[ 
.. 300 
U 

200 

100 

o 

Capacity vs total pile length 
Factor of safety shown 

u 

Capacity vs Total Pile Length 

I 
Recovery Solutions - Arecibo 

= 
Pile Analysis - RCS-04 I ------- .. ----

I I I , 

12" Diameter - Concrete Pile (Fuentes) 

_ Compression Pile I _6 

u-
-~~ I -------

/ ~ I 

, - ,_ e" ~ --. -_ .---- ___ __.,J__ 
V~ ~ 'I' 

l/; LC r- -,_._--- ---J------

1
--

/ ~ ------------r----l-==--~--~-.--~ f--------

V 
----- -------

"""V Ultimate Total Capacity 

l:i / .... 
Side Resistance 

1-------- ---t------c---- -- .at - "Design x 3_0 V 
m-*'-Design x 2_5 

~ ~~Design x 2_0 
'::L::o-i =C-- = 

o 20 40 60 80 100 120 140 160 180 200 

Total Pile Length 1ft] 

File API Analysis - Compression Pile 12 in_ RCS-04 
Assumes cohesive undrained behavior in limestone 

G 

GEOCONSULT 



>~=-~~~~"',&_"%>'_"A~'iXf&-'~~""WM-~r;m.Wl<!mmi!!iW}Wi&k~.~'0..'tfltk!.·@f:ii'f:fJ!& 

( 

v v 

Capacity vs Total Pile Length 

700,------,-------r------,-------,------,-------,------,------, 

Recovery Solutions - Arecibo 

600 • ..1 Pile Analysis - ReS-iii I . I. 

I I 
12" Diameter - Concrete Pile (I;uentes) ., 

500 lk- Compression Pile ~ __ 41 --.-+---+-~-_+_-~~<F_",.._:~ 

:e: 400 =. 
~ 
'0 
III 
Co 
III 300 o 

200 +--_ .. 

-~.;J~~. ~4--""*-

~-.-.. ~-=-~---
--Ultimate Total Capacity I 

Side Resistance 'I 

100 r-····· _· ... ...,-·Oesign x 3.0 . 

~X-Oesign x 2.5 

~Oesign x 2.0 

O~ 
o 20 40 60 80 100 120 140 160 

Total Pile Length [ft] 

Capacity vs total pile length 
Factor of safety shown 

File API Analysis - Compression Pile 12 in, RCS-11 
Assumes cohesive undrained behavior in limestone GEOCONSULT 



v 

700 

600 

500 

:& 400 =. 
~ 
o 
[ 
'" 300 u 

200 

100 

o 

Capacity vs total pile length 
Factor of safety shown 

~~~~~~."~=="'B"="'"''''''''''''''''WIlti&""el'''~~~~~_"'''~===\=~~\"'~_~m.%,,\y,%~~";m:';'A'.'t.\'A.~;""w,.~ ;M~,~~ 

v 

Capacity vs Total Pile Length 

Pile Analysis - RCS-12 

Recovery Solutions - Arecibo _ I 

. 12" DI.m."', - CO"".,. PI'. (f"·"''') I r I ~--
-- Comp~Hlo" pn. - ! l d~--

o 

-----.------~ .. --~-------,----- ---- ..... ----- --- - ~-.---------

----------------r----- --------
[I- --------Ultimate Total CapacitY-­

--Side Resistance ----------- -- -- -----------------1 .' "'", .0 Design x 3,0 

II --Design x 2_5 

""~-Design x 2_0 

20 

------ ------

40 60 80 100 

Total Pile Length [ftl 

File API Analysis - Compression Pile 12 in_ RCS·12 
Assumes cohesive undrained behavior in limestone 

120 140 160 

GEOCONSULT 



_________________________ "'~"""""."ff'/.=jJ""U,~w=""~"'~'""":""""'*~~"""».;;,.,J_=,=~"_'_""'-""m""'Wmt""~~WtiS~@§&WIA'"''l''''~'%._~~""-%'i.'HJmi&~~ 

\..) 

700 

600 

500 

:s: 400 =. 
~ 
(,) 
III 
Co 
III 300 u 

200 

100 

o 

Capacity vs total pile length 
Factor of safety shown 

~,/ 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo 

Pile Analysis - RCS-13 

12" Diameter - Concrete Pile (!;,uentes) 

_ Compression Pile. 
~--. 

....u...,..~.'-' 

-----

o 20 

''-_'-'''''''''''''I~ ",n' c"""''W ~""",,~, 

I I 
-)1(--_. 

I 
-- I .-.~---- - .. _-.--- .. ~---- -

I 

---- -------., ---- ----- --.--
---

Ultimate Total Capacity 

Side Resistance 

-Design x 3.0 

-Design x 2.5 

3* Design x 2.0 
----- .---------

40 60 80 100 120 140 

Total Pile Length [ft] 

File API Analysis - Compression Pile 12 in. RCS-13 
Assumes cohesive undrained behavior in limestone 

160 

GEOCONSULT 



__________ ~ __ ~~_~~ __ ~_=~ __ ~_~ __ ; ± (, -~~~~~,,'G=~_,,~Xf>.W'Xa.""Wi\,'*'W~'_"M.~v.ct!.."t_':;riif.fl!i1i!J1I%.\~"W1W@JI;jj: ~~ 

G 

700 

600 

500 

:& 400 
"'" ~ 
~ 
U 
III 
C. 
8 300 

200 

100 

o 

Capacity vs total pile length 
Factor of safety shown 

( 
~ 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo 

Pile Analysis - RCS-14 

12" Diameter - Concrete Pile (fuentes) 

I 

""]' -

I 
.-

Compression Pile 
~ ""' 

.. [ ---u-
~~l-T-- ~ .. -,. . "r"- *--

. I 
---._----

o 20 

I 
-----:_-------- --- --.. --~-- - ... _----_ .• -------, .. - ----

------ --.---.. ---~--
I lJlti~;t~ Tot~1 CapacitY 

Side Resistance 
-----.. _-- --'Design x 3.0 

-Design x 2.5 

)I~-Design x 2.0 
.---- -----_ .. '----

40 60 80 100 

Total Pile Length [ft] 

File API Analysis. Compression Pile 12 in. RCS-14 
Assumes cohesive undrained behavior in limestone 

120 140 160 

GEOCONSULT 



, ____ ~~~~~~~~_.w"""''''''''''<''&''''''''''''''''''"';t''''.''''''~=. ill. ~ __ ~~'''''\~=m'd\\=~w.ill.''-~\w.''i",.~'>:'W,~''~fflli@): ~;- n 

G v 

Capacity vs Total Pile Length 

700~------r-------r-------r------'-------'-------'-------r----~ 

600 

Recovery Solutions - Arecibo 

Pile Analysis _ ReS-i5 c 

12" Diameter - Concrete Pile (Fuentes) 

500 -- Comp ..... ;on Pile -- -. t-.... . I, ,.. .. , 

~ 400*-.~'-'-t'~. -.~""'"'-" '=r'~--4" 'i"·'·,.,E~c-~- !, , )j{~, 

~ 
o 

'" Co 
~ 300 

200 

1 00 +--~---+-

I , 
"I 

_ ~ .r f-----~-I-- -" ---"" 

l--

~l-
II Ultimat; Tot~1 Capacity-

--- Side Resistance 

- Design x 3,0 
-~Design x 2,5 

~Design x 2,0 _ __ II 
o V . IL,--,--·-· 'l-'---"-' T=T . , 

o 20 40 60 80 100 120 140 160 

Total Pile Length eft] 

Capacity vs total pile length 
Factor of safety shown 

File API Analysis - Compression Pile 12 in, RCS-15 
Assumes cohesive undrained behavior in limestone GEOCONSULT 



u 

1000 

900 

800 

700 

0: 
600 

~ 
~ 500 "(3 

'" Co 

'" u 400 

300 

200 

100 

0 

Capacity vs total pile length 
Factor of safety shown 

____ '~~,_~""""" ==_"","",~=~~~' __ ¥""mm~_~~"",,-= 

u 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo I 
Pile Analysis - RCS-011 

.~ "'-

I 
r- 14x73 H Pile' 

, 
" ----

/. 
.~ Compression Pile 

~-, ~--I 
.... ~" ,~" ~- -

/ !--- " 

V 
/ - ------

V 
- . --

" 

/ -- --- ----- .- .... - - --

/ Ultimate Total Capacity 
---~.------ ------ ---""-

~ Side Resistance 

/ iii Design x 3,0 
, 

,/' u Design x 2,5 

V II! •• Design x 2,0 

o 20 40 60 80 100 120 

Total Pile Length [ttl 

File API Analysis - Compression Pile 14x73 in, RCS-01 
Assumes cohesive undrained behavior in limestone 

", 
140 160 180 

GEOCONSULT 



u 

1000 

900 

800 

700 

c: 600 

:>: -
~ 500 'ij .. 
Q. .. 
u 400 

300 

200 

100 

0 

Capacity vs total pile length 
Factor of safety shown 

~~~~~_~_~_=~ ""'" ~'t'tm\m..W.tfu--"~'\\."''iJ, __ '-l:''\\'~''%WW;;;m>l,y!",},*w:,,-,'gtlot:~mWl!!:ljm1M ,,,,z·::t __ ~ 

G 

Capacity vs Total Pile Length 

I I 
Recovery Solutions - Arecibo I 
Pile Analysis - RCS-021 _l I -- 14x73 H PilEi 

I L 
~ Compression Pile LL ~ l 

_.0. --------

--*---i:' 

/ -- ------1--- "'_ .. -. _._------rV ...----t------.- . ---------- -----

V -- 1---- ±-- --
'-' -

./ Ultimate Total Capacity 
_o-

j...--' Side Resistance 

~ otr--- Design x 3.0 

V ~ 
w'''¢_Design x 2.5 

~Design x 2.0 
-T .. -. ,--.-= 

o 20 40 60 80 100 120 140 160 180 

Total Pile Length [ft] 

File API Analysis - Compression Pile 14x73 in. RCS-02 
Assumes cohesive undrained behavior in limestone 

G 

GEOCONSULT 



u 

1000 

900 

800 

700 

c: 600 
:;;: ->. - 500 'u 
III 
Q. 
III 
U 400 

300 

200 

100 

0 

Capacity vs total pile length 
Factor of safety shown 

__ ~~~_~~~ __ ~ ___ ~_~~~~~~&, __ =--=,,%\. __ ,,,~t=ll,",'"*~\'<',~ __ ~'_ll'li~;llit~~ { ~ ~B t: (Mfil~"'fIi&&!:~ 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo I 
Pile Analysis - ReS-031 

I 
I- 14x73 H Pile -

.• LI 
" 

~ Compression Pile . 

I 
- - ~--r------·· 

,,- / 
V 

/ 1-------

/-
--~-- f--

_. 

r------

V 
V 

o 20 

- ----

/ .. ---.---~ 

/ '" -
Ultimate Total Capacity 

._-

~ 
Side Resistance 

.".......-
.. Design x 3.0 

-~-Design x 2.5 

!I~ Design x 2.0 
. . . .... •••• 1 •••• I •••• I I , • I 

40 60 80 100 120 140 160 

Total Pile Length [ft] 

File API Analysis - Compression Pile 14x73 in. RCS-03 
Assumes cohesive undrained behavior in limestone 

_. 

180 

GEOCONSUlT 



u 

1000 

900 

800 

700 

~ 600 
Co 

:i< ->. 
500 :I: 

u .. 
Co .. 
u 400 

300 

200 

100 

0 

Capacity vs total pile length 
Factor of safety shown 

~~~~~ __ = __ '._."~2 "" ~~>JJ&>.~~"'" ~"",,,~"'-~'!<c"""";'!.~_'"'.>"m\t,)w"~~~~'W-"""<i&Wli!l t~ 

~ 

Capacity vs Total Pile Length 

I 
Recovery Solutions - Arecibo I 
Pile Analysis - RCS-41 

-

I -- 14x73 H Pile-' " 

~ Compression Pile ~.-- .. ---.~-

~ V 1/ .. ~-

~ I' 

/ - ._-- -----

~ 
~ -'-

~-
_.- f--.--.. --- ----""---.. _-

r---- .. - ----.. --~. - ----- . .. _._-.. _---

.-I .... _ .. -. .---.-

Ultimate Total Capacity 
-- Side Resistance 

~ V ill -Design x 3.0 

~ 
~ 

o 20 

~~ Design x 2.5 

~I~ Design x 2.0 
. . . , . . . . . ... .. , . I , , I I I ' .. 1 , I .. 1 • L .:' ------'---.I--'--------L-

40 60 80 100 120 140 

Total Pile Length [It I 

File API Analysis - Compression Pile 14x73 in. RCS-04 
Assumes cohesive undrained behavior in limestone 

160 180 200 

GEOCONSULT 



_________________ . __ , __ ~-~""""'" ,~" .. ,«";"'.,":'''''.'''''''.''''''''>'Wj!:'''''Wim'''''m'<~'~<f'W~"!<~.m.~~,'/,~'~"("'i;o&%)'_=tt""~"'~'il>rI~~\~W,\=~tl;l;tll!W.@tWm" - Iimm._ 

u o 

Capacity vs Total Pile Length 

1000~ I J 
.1 Recovery Solutions - Arecibo I 

~~ . .. 
• r Pile Analysis - ReS-51 

800 1-- 14x73 HI Pile ---+----+-----i-- I +--. I 
/. 

_ :::: ~mpre~.;o" PH. ~ • __ ___ _ --- ___ ... _____ 1 

~ " - . 

~ ,., '5 500 - --.-- -----! --I 

co 
u 400 -- - .. -- -- ---- --

300 +--- .. -1------1---- --1 __ = ___ 1.-. --. 
200 +-_~ _---j______ __ ____ ..... _ Ultimate Total C~pac-;;Y-' 

---Side Resistance 

1 00 +-----I-.,..e':..---+-~-

o -l""L-'.-'-~f--L-'-~ 
o 20 40 60 80 100 

Total Pile Length [ttl 

.... -'Design x 3,0 

--Design x 2.5 

""'~Design x 2,0 
------;---,--_ .. _. 

120 140 160 

Capacity vs total pile length 
Factor of safety shown 

File API Analysis - Compression Pile 14x73 in. RCS-05 
Assumes cohesive undrained behavior in limestone GEOCONSULT 



u 

1000 

900 

800 

700 

c: 600 

:;;: 
~ 

'" - 500 'u .. 
Q, .. 

(,) 
400 

300 

200 

100 

0 

Capacity vs total pile length 
Factor of safety shown 

~~~~~ ___ ~="""'''~='=J:&.'=-''''''~~Em:~~ __ \\\-''~''W<;1,_W~\_~%\.'''''''Stt=;; l~i ll.t 

u 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo I 
Pile Analysis - Res-61 

.-----

I 
" 

- 14x73 H Pile 2-
!- Compression Pile . 

~ 

V 
~. 

I / .... ,,-------

/ 
V 

.. .- --

/ 
r--~ .... _-r---~-- .-_. ._.- _ .. -."'----

/ e--.... 

./ 
./ Ultimate Total Capacity 

--. 

/' Side Resistance 

~ ..... Design x 3.0 --- l-Design x 2.5 

:~ ~Iio Design x 2.0 
. . . . .... , ... .. , . 

o 20 40 60 80 100 120 140 160 

Total Pile Length [It] 

File API Analysis - Compression Pile 14x73 in. RCS-06 
Assumes cohesive undrained behavior in limestone GEOCONSULT 



u 

1000 

900 

800 

700 

~ 600 
c. 

:;;; 
~ 

~ 500 u 
III 
C. 
III 
U 400 

300 

200 

100 

a 

Capacity vs total pile length 
F actor of safety shown 

... _.'"_. ___ .. " __ ~,,~~~ '" ~o/""""~~"=";''''''''''''':''_~~''''f'''Yf'''''''''i<'i='''''''''"f.''''''!'''w.w§,,.,w"'*'_~t!7c.,,,--,,w,'.~"*,-__ ~~;,'Ni1lil'M)='''i'@m.'illilmWf12a&@tft!imMtl~,~~ 

~ 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo I 
Pile Analysis - RCS-71 

" 

I -
~ 14x73 H Pile ,. 

~ Compression Pile L 

I ./ 
V 

/ I' 

i7 -"---~--" 

~.../ 
~ 

a 20 

/ 
~ 

V" 
" 

",..... 
../ .. 

I ~ 

liE 

40 60 80 100 120 

Total Pile Length [ft] 

File API Analysis - Compression Pile 14x73 in. RCS-07 
Assumes cohesive undrained behavior in limestone 

-- ---_. 

."-

Ultimate Total Capacity 

Side Resistance 

Design x 3.0 

Design x 2.5 

Design x 2.0 
" .. . . . . . . . . . 

140 160 180 

GEDCONSULT 



u 

1000 

900 

800 

700 

c: 600 

:s< -.i:' 500 '0 
co 
Co 
co 
() 

400 

300 

200 

100 

0 

Capacity vs total pile length 
Factor of safety shown 

._~_~="~~~~=== ~~"'-~""~,*",'1-~''''-''''_'W%=m:l'I=.w.=~~~~~~~~--'*'''m 

G 

Capacity vs Total Pile Length 

I 
Recovery Solutions - Arecibo I 
Pile Analysis - Res-al 

- - .. _-

I 
--

- 14x73 H Pile /. " 

~ Compression Pile 
--

T 
._-------.. ~ f-------~-- --------

L_. / I, 

/' 
~ 

-------f---.-

~ _.- ----- .----

----' ._.- .. _--- ~----" L _ .. -- --. -- -_._----- ----------- --------- - -

/ --
Ultimate Total Capacity 

c--------c------
~ Side Resistance 

/ '" Design x 3.0 

V 
-

H -Design x 2.5 

:~ ~Ii Design x 2.0 
. . , . . 

o 20 40 60 80 100 120 140 160 180 

Total Pile Length [ft) 

File API Analysis - Compression Pile 14x73 in. RCS-08 
Assumes cohesive undrained behavior in limestone 

o 

GEOCONSULT 



_~~~~~~~~~_~~ _____ ",,'m'>l"". *""''' ... =''=.. .. -.i'.j'''~~''/!'.@''''''''»m·'~='~~~'6l\~'"'~~~\M1>'~<1M_'1t~\\{§~""tmll.~~$<l%"~;'§l~~~~"&!i!m.{..~~ 

v 

1000 

900 

800 

700 

~ 600 
Q. 

:;;:: 
~ 

~ 500 'u .. 
Q. .. 
0 400 

300 

200 

100 

0 

Capacity vs total pile length 
Factor of safety shown 

u 

Capacity vs Total Pile Length 

I 
Recovery Solutions - Arecibo I 
Pile Analysis - RCS-91 

I 
< 

r- 14x73 H Pile .~. 

~ Compression Pile 
4 ~ _._. 

4 V 
>' V '" 

# ---_.- -- •. 

/' / 
--~.-- f-. 

/' 
.------- •... 

/ r· .• _---- -.--_ .. _-1--

/ 
V .• _L. ____ 

----

~ 
/ 

o 20 

- ..... .-r--

V" - ... 
n 
~I~ 

40 60 80 100 120 140 

Total Pile Length [ft] 

File API Analysis - Compression Pile 14x73 in. RCS-09 
Assumes cohesive undrained behavior in limestone 

Ultimate Total Capacity 

Side Resistance 

Design x 3.0 

Design x 2.5 

Design x 2.0 
- -

160 180 200 

GEOCONSULT 



~ ____ ~ _______________________ •• ,_,_~~=..="'*".&±z, ._:ll'==m-__ =-"'"%'1.'~~""'Wim""'1'!~_"",*=%~~~'%11:i]_% ,t\\&t\.\.'\~m\'®iR@W"Wml'lj!®iW!;l.WTh'l®.~ 

u 

1000 

900 

800 

700 

Ii 
600 

:;;: 
~ 

", - 500 'u 
co 
c. 
co 
tl 400 

300 

200 

100 

0 

Capacity vs total pile length 
Factor of safety shown 

G 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo I 
-

Pile Analysis - RCS-10 I .-

J 

I-- 14x73 H Pile' /' " 
- Compression Pile 

~-1-.----

/ 
/ 

V 
.-

/ 
-_." 

/ -- t------

/ Ultimate Total Capacity 
--- - .. ~ 

Side Resistance 

/ .. Design x 3.0 

~ 
-- u Design x 2.5 

Iii Design x 2.0 :------ .. ... . .. , . . . . .... 
o 20 40 60 80 100 120 

Total Pile Length [ttl 

File API Analysis - Compression Pile 14x73 in. RCS-10 
Assumes cohesive undrained behavior in limestone 

140 160 180 

GEOCONSULT 



________________________ ~o.x'"' • ,,,,~~_=~'W"'''''''''~~~WJ",,, & ''''''-='''''''''''''''''_='=''''''=<'"\'t-_,j',,''''''''''''''~~''-=~'=-~~~\),._'~ 

u 

1000 

900 

800 

700 

c: 600 

~ 
>. 

500 :!: 
0 
III 
0-
III 
U 400 

300 

200 

100 

0 

Capacity vs total pile length 
Factor of safety shown 

lJ 

Capacity vs Total Pile Length 

Recovery Solutions - AreciboJ I 
Pile Analysis - ReS-iii / I- T - 14x73 H Pile -- ------T--------

," Comp .... ;o" p;~ ___ r--- ---I--~-~--- ---

/ ~--_. 

/V" 
r---------------.~- ------,-- V--r------ -- ---- 1------
1-------1------ -~- -~~---

~ ---- --l-- -

:7 -_.. ~.= c--_ --:1=-1------ ------ ------ r-----

------------------7 -r UHim •• "., C'",'" . ---------- --.--.----.-~ 

1-- Side Resistance 

--Design x 3_0 
/-

/' 1 "-"Designx2_5 

~ ........ . •• ~,*,."-Design x 2.0 _________ J 
I • I , I I I I I I I I I __ ,_ , -' _, 1-----'----__ .• L--.I ___ .I .. ~.--'-----

o 20 40 60 80 100 120 140 160 180 

Total Pile Length [ttl 

File API Analysis· Compression Pile 14x73 in_ RCS-11 
Assumes cohesive undrained behavior in limestone GEOCONSULT 



u 

1000 

900 

800 

700 

a: 600 

:;;: 
~ 

~ 
" 

500 .. c. .. 
u 400 

300 

200 

100 

0 

Capacity vs total pile length 
Factor of safety shown 

-

"_~~~~~~~=,~_=== ~=='~_~~"-'m!im\:m=-""=>;w::(;;&\O.'t\'l._":t~));j,,"t.~~':',,,~,%,:&_.:fu~"'''iM\\~~ 

Capacity vs Total Pile Length 

I 
Recovery Solutions - Arecibo I 
Pile Analysis - RCS-121 

.. 

I 
I-- 14x73 H Pile _._--

. .L 
," 

,.. Compression Pile / 

I I / 
V 

.-----.-~-.-

V 
- ----

/ r- .-

/ ._----t----.-----

/ 
~ ---

Ultimate Total Capacity 

V Side Resistance 

./ An Design x 3.0 

-. 
o 

~ 
I""'" u - ~ 

20 40 60 80 100 120 

Total Pile Length [ft] 

File API Analysis - Compression Pile 14x73 in. RCS-12 
Assumes cohesive undrained behavior in limestone 

Design x 2.5 

Design x 2.0 

140 160 180 

GEOCONSULT 



u 

1000 

900 

800 

700 

~ 600 
Co 

:;;: 
~ 

.2:- 500 'u .. 
Co .. 
u 400 

300 

200 

100 

0 

Capacity vs total pile length 
Factor of safety shown 

~/ 

Capacity vs Total Pile Length 

I 
Recovery Solutions - Arecibo I 
Pile Analysis - RCS-131 

-

I r- - --'--\----- ----- L 
~ 14x73 H Pile L" 

-_ .. -

~ Compression Pile 
"'~-

I 
9( 

L ----l r- ----

, .. , -- . 
V 

I-----~---r---------1----------_._-
r---- V-·------~--

--- ---------f----- - -------V,< ____ I---=-~-~_~~~~ 
----- ----------

kZ Ultimate Total Capacity 
t------ ---- - 7 \--------- Side Resistance 

~ " ""-'''Design x 3.0 I 
f-----

V -~I -~-Design x 2.5 I 
t~ . .. . -,*,~~D,eS~gn~)(~c;....,_,_, _, -. 

o 20 40 60 80 100 120 140 160 

Total Pile Length [ftl 

File API Analysis - Compression Pile 14x73 in. RCS-13 
Assumes cohesive undrained behavior in limestone GEOCONSUlT 



u 

1000 

900 

800 

700 

~ 
600 

ll. 
:;;: 
~ 

~ 500 'u 
'" ll. 

'" u 400 

300 

200 

100 

o 

Capacity vs total pile length 
Factor of safety shown 

\=~==""_'="-"=l~~="ffl"'W,,_""'~~i."">?-=~"~'''=''''''''.J.s.''W~Vb,,-=_~'''''f='''k!>.\'W:&%~=\'WM"'\~""-'-\~"!l!ifS"_\\""W!II.~~W&f1§i';"){f£~~"'i!..'iw.Wj'imj$$. 

v 

Capacity vs Total Pile Length 

I 
Recovery Solutions - AreciboJ 

Pile Analysis - RCS-141 

I .. 
---c--' I'- 14x73 H Pile --

" 
-

~ Compression Pile 
,I - <$( 

v--
---I 

--

7 I .. W 

~I 
1--- VV .----------- t---- -----

-/ ·-·-----+------f---------t-------- -------

... _-------, ._-_._'- ------,. -------- --, .. _--V ---------~- --~-=- --~=-j=----=-~~ 
./ Ultimate Total Capacity 

----------- ---------

/" Side Resistance 

/ --Design x 3,0 

~V 
1---- - ---Design x 2.5 

. *'-Design x 2.0 
1'-- ---- T - .. ~ 

o 20 40 60 80 100 120 140 160 

Total Pile Length [ft] 

File API Analysis - Compression Pile 14x73 in. RCS-14 
Assumes cohesive undrained behavior in limestone GEOCONSULT 



v 

Capacity vs Total Pile Length 

1000~------r-------'------'-------'-------r------'-------'------. 

900 
Recovery Solutions - Arecibo 

.• . . .~.. ',"' ',," .,j." ,,0 1 W'_ 'Y .'. -' , •.. "'<> I '" 
Pile AnalysIs - RCS-15 ' 

800 I-- 14x73 H Pile ---I +------t -" ----~ 

"" l' 0""","''';0",,;1. r -- -]-'-1" ",,- 5f 
~ 600 - .. .. -. -.1 .. *- __ 
Q. 

i :: = - ~ •• " ,,"" -----L==~ - -" ,,--=~~ ,,-~-
300 +------1--------+---- ---+ 

I____ __ ---..-L ________ L __ _ 

200 +------1---------- ----

100 +-----6 -l- 1 ---j 

O~ 
o 20 40 60 80 100 

Total Pile Length [ttl 

---Ultimate Total Capacity 

---Side Resistance 

--Design x 3.0 

--Design x 2.5 

"'->*1 Design x 2.0 

120 140 160 

Capacity vs total pile length 
Factor of safety shown 

File API Analysis" Compression Pile 14x73 in, RCS-15 
Assumes cohesive undrained behavior in limestone GEOCONSULT 



_________ . ______ .• _~_ "'~W'~"'=~'§.%,tt;L.,'_","'_~_,'''%'''@"W.':c0:f=l_''%~'m.'<sm.~'v'0l=§%WA~jo}lI5c."i>.~.x<;.~~~~~""'~ 

G 

c: 
;g, 

600 

500 

400 

~ 300 
u 
[ 

'" () 

200 

100 

o 

Capacity vs total pile length 
Factor of safety shown 

v 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo 

Pile Analysis - ReS-Oil 

I I 
-~ 10" Diameter - Pipe Pile (Close-ended) " 

Compression Pile 
I I 

./ ~ ., 
./ -

~ ~ _._-

V 
,--- -

~ ~ Ultimate Total Capacity 

Side Resistance -

/ ------ '* -Design x 3.0 

~ 
u Design x 2.5 

o 20 

3!{ Design x 2.0 -, 
40 60 80 100 120 

Total Pile Length [ttl 

File API Analysis - Compression Pipe Pile 10 in. RCS-01 Closed 
Assumes cohesive undrained behavior in limestone 

140 

c' 

160 

GEOCONSULT 



-~~~------, .. ----------................ ----........ --.................... .,< . . , ._ ~"_='~""''''\-====-~~''''-''""'-'''''''il:>~~"%'W!il''"\\\'WmttS";?~''?~'&:,.,=l'lliW;\W~~~''!ij11iTh\'t:\~ 

u 

c: 
:;;; -

600 

500 

400 

~ 300 
" .. 
Q. .. 
U 

200 

100 

o 

Capacity vs total pile length 
Factor of safety sh own 

( 

V 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo I 
Pile Analysis - RCS-021 

I I .~+-~--+~--~ ---- _ .. 

..... 10" Diameter - Pipe Pile (Close-ended) > 

Compression ~ile ' I /. ....... _ 

'k../~ v 
+ ___ --\ -.---+-.~__1. ....... L / -----~ 

./.-~ Ultimate Total Capac-ity-' 

... J./ Side Resistance 

I .-'1_~ .. Design x 3.0 

,.A. ~ -Design x 2.5 

~~-:::::.r--- ,_;::w~K Design x 2.0 . 

o 20 40 60 80 100 120 

Total Pile Length [ft] 

File API Analysis - Compression Pipe Pile 10 in. RCS-02 Closed 
Assumes cohesive undrained behavior in limestone 

140 160 180 

GEDCDNSULT 



- ------------------- ~~~~~~~~ ______ m~~ '""' =="""'~=_"_""".""""~"\w_.~m'=""""w.4~;;\\\'1!,'mm.w'.'''''~~w.'~m1iL\_i&!j"":""''''I\..'(",;cfu'(,\,&'='Willbti'.\l:!m(\\~%&~~T M =_Wi&,>)!/{f;!;!. 

v G 

Capacity vs Total Pile Length 

600.-------r------,-------,------~-----,-------,------,-----_, 

Recovery Solutions - Arecibo 

Pile Analysis - RCS-03 

500 10" Diameter _ Pipe Pile (Close-ended) wI·· .. , _I ' - .... 
Compression Pile I 

400 I 

~ I I I ';:: '" --1'" -··n',,' -,-+------+--~.,.~ 

1
300 

I I 
"'001 J -

_~ ____ ._L_. 

I Ultimate Total Capacity 

100 1 I Side Resistance 

o ¥'---'-

Capacity vs total pile length 
Factor of safety shown 

o 20 

'· .......... Design x 3,0 

H Design x 2,5 

"'""* Design x 2,0 

40 60 80 100 120 

Total Pile Length [ftl 

File API Analysis - Compression Pipe Pile 10 in, RCS-03 Closed 
Assumes cohesive undrained behavior in limestone 

140 160 

GEOCONSULT 



'0 

c: 
:;:: -

600 

500 

400 

~ 300 
" '" c. 
'" o 

200 

100 

o 

Capacity vs total pile length 
Factor of safety shown 

~~~_~~~~_=~~u tcM k' ";Z."*",,,~.""*"m'''''';~'%~~''''':'''='''=~''"''''=''';'''''~'3,*,,,"m)~,,:!-,0("''''''''''R''Vi,'m![Uto''Wb,.'V:''''''-¥i::'!im!iA'W!!!='*''A~'1.~~'W'~w:tlJ!; 

Capacity vs Total Pile Length 

I I 

I Recovery Solutions - Arecibo I 
Pile Analysis - RCS-04 

I- .- 1- - --~---. .... A~----
I-- 10" Diameter - Pipe Pile (Clos~-ended) , 

Compression Pile 

I I --X-

V, 
/I ~ K-""~'~ . . i .. '-V 

/---~-.. ------':-"-I-----~- -----_.--- _.-

~ -.-.- .. .. _-----"- .. _---- V -- ---~- .. ---------.- -1=-
/ ,1 ___ 

V l--/ Ultimate Total Capacity 

'" Side Resistance -----g /' "'-'Design x 3,0 

H Design x 2,5 

~ ~I~ Design x 2,0 -.-- , , .. -, .... 

o 20 40 60 80 100 120 140 160 180 

Total Pile Length [ttl 

File API Analysis - Compression Pipe Pile 10 in. RCS-04 Closed 
Assumes cohesive undrained behavior in limestone GEOCONSULT 



'~----__________________________ ==~=""""""""""'~'=_~~''''='_''JmI.''''-.... ~Jli1..'*!;.~=":®:w..\wc%.",W(trW,~~"'''',\w;,m~_~:@Th'.'''.''''-''''<~m'!@.)}l)~¥'@,~~~'m>~~~% 

u ( ! 

~ 

Capacity vs Total Pile Length 

600~------r-------'-------'------'-------'-------'-------r------, 

Recovery Solutions - Arecibo 

I Pile Analysis - Res-51 I I 
500 t-, i" i --------J t---j----- i '-I 

.... 10" Diameter - Pipe Pile (Close-ended) , 

Compression Pile 

400 * I 

~ ~,- 1 .. "'-ii, ~-i 300 --1-- - ,---
8 I 

200 +--..1---- -"""---\-----

1,'-' ===iu~lititi~m;;art.te~T;;ott~a;!1 ~C;;;a~p;acd;;ity 

1 00 +------t------ ---Side Resistance 

O~ 
o 

Capacity vs total pile length 
Factor of safety shown 

20 40 60 80 100 

Total Pile Length [ft] 

". Design x 3,0 

--Design x 2,5 

....jj(-Design x 2,0 

120 

File API Analysis - Compression Pipe Pile 10 in, RCS-05 Closed 
Assumes cohesive undrained behavior in limestone 

140 160 

GEOCONSULT 



~~~ __ ~_~~ ___ = __ ~ ____________________ ~~" __ .U_~="'>m="""""'~'",."'-_=,~,.""" .. ~====",'\,;:I'@,'\h"'<t=-_="~WA.\''"U<l.'1i,",''''-~Mw,,='&S.~';''''%~l&~.h_~2."'ill\S!'-='Mt\"I.\\~~~ 

u 

Capacity vs Total Pile Length 

600.-----~------_r------,_------._----_,------_r------~----_. 

Recovery Solutions - Arecibo 

Pile Analysis - RCS-6 

500 +-- , --I t::~--t~, --11---
~ 10" Diameter - Pipe Pile (ClosEl-ended) "' ",' . I"~ .,* 

Compression Pile I I 
~ '00 ~.: .. ·tT ........... -.........,...-~-r--""'* 1 

! 300 -"'-I---j-"''''l-'' ' '-T"-:'-"f-
200 +-~-~~-+---~~-f-- ,--~~--,-

1 00 +---,~,,----j--------j 

t 
O~' 

o 20 40 60 80 100 

Total Pile Length [ft] 

---Ultimate Total Capacity 

---Side Resistance 

AI" -Design x 3.0 

$\<-Design x 2.5 

"-~Design x 2.0 

120 140 160 

Capacity vs total pile length 
Factor of safety shown 

File API Analysis - Compression Pipe Pile 10 in. RCS-06 Closed 
Assumes cohesive undrained behavior in limestone CEDCONSULT 



_______ c _________________________________ '-_~d""""'"'_'='''''_''''''''''~'""""'==,,="""'!!""~ __ %====...~_~W<.='_~,~6>.,,"*'_-=~""'''~''iU'm*"'''''~\'''''''_"'~*'''''''\\~_w.. __ ~\\_..~~ 

\~ 

c: 
:;;: 
~ 

600 

500 

400 

:E' 300 
u 
III 
C. 
III 
U 

200 

100 

o 

Capacity vs total pile length 
Factor of safety shown 

o 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo 

Pile Analysis - RCS-7 
---- ~'" .. ---.. -.. 

,- 10" Diameter - Pipe Pile (Close-ended) 

Compression Pile I I 

~-. I r·I------+---+-~~-
.......... ~ k ..... ~""-'.J.= ~~ ... ~",w~; ...... -=-......o='·· "~ ... ",," . "_' '-"-' .~ 

-_ .. _----- ------- -.~--.- ---_._._----- -_ .. _------".-

._----_ ... - --------- ._ .. _------ ----_.- -----

___ . ____ l __ 
--Ultimate Total Capacity 

----1--- -.----.- -------- --Side Resistance 

- . " Design x 3.0 

-Design x 2.5 

"ll<i"-'Design x 2.0 
----_.---

o 20 40 60 80 100 120 

Total Pile Length [ttl 

File API Analysis - Compression Pipe Pile 10 in. RCS-O? Closed 
Assumes cohesive undrained behavior in limestone 

140 160 

GEOCONSULT 



~~ ____ '"="""""""'''''. "" "'-""";'=""",,"~"~~:"''!'f''~'=~\''i'~''-~~E''''~=I·%tV&'~:~t'''''''Nh',!{*:;'·IN)_Wm"Jl\ll:l~~~\'%1W~\~~~lm:i!'~~'>\ 

u o 

Capacity vs Total Pile Length 

600~-----'------r------r----~------~----~------~----1 

Recovery Solutions - Arecibo 

500 f I Pile Anilysi~_ - RCS-al______ 
._~ + I .. _---- I I 

10" Diameter _ Pipe Pile (CIOSEl-ended)-·- ---+-----1 --~----I 
Compression Pile I 

400 *_~ .. _ I. , I I " p OJ -, • • 

I 
-I v_, " -

! .~ __ .I // 
'[ 300 r----:r".~:=:t:---. ___ - ~ , J, 8 I I ------1 -------

I 

200 +- -----{- - ----+. - ----- -_._-

. ___ ....L. __ _ 

100 +__ __ . ___ . Ultimate Total Capacity-··I 
--Side Resistance 

o -1""'''-'­

o 20 40 60 BO 100 

Total Pile Length [ft] 

'~iIF-Design x 3,0 

I-Design x 2,5 

ll(-Design x 2,0 
-, 

120 140 160 

Capacity vs total pile length 
Factor of safety shown 

File API Analysis - Compression Pipe Pile 10 in_ RCS-OB Closed 
Assumes cohesive undrained behavior in limestone GEOCONSULT 



v 

a: 
32 
~ 

600 

500 

400 

:f;' 300 o 
co 
c. 
co 
U 

200 

100 

o 

Capacity vs total pile length 
Factor of safety shown 

''''''~~~ " ~=""""""'''''%''''8tM=N''''''''''''~l\ __ ''O'.~.",."=;;",,,.,==)ll!-='''j<»'''<;M{:;:;"1.';'i)&.4&.'%M4:;',,-i§-'''=-~==~'<-%i'ffi@Mlj§J&'-=;;Th'l!ii'\~®;~'i&~~~~ 

L 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo I 
Pile Analysis - RCS-91 

~~-.----

I I 

.... 10" Diameter - Pipe Pile (Clos,:-ended) 
-,-

Compression Pile 

L 
/ 

.... ~ ."" . --, v 
--- - " --c.-------

/' 
/ 

--.--.-.,~-

V 
V 

----
Ultimate Total Capacity 

./"1 Side Resistance .. -._---------- -

A~ / • "Design x 3_0 

A 
l f Design x 2.5 

~ .-J!? 
~Ii-"Design x 2.0 

. . . . . ... .... 

o 20 40 60 80 100 120 140 

Total Pile Length [ft] 

File API Analysis - Compression Pipe Pile 10 in. RCS-09 Closed 
Assumes cohesive undrained behavior in limestone 

160 180 200 

GEOCONSULT 



_____ ~ __________ ~,,~=,_='''''m'''''''''''''~~=~'''~~~=='''m'''~\'''m>'~=;"">""'iti'~='''''''';\;''''=>''''''l\"4W);_''\''''''''W"",W,*,,*,w.''''&'i''';'''N'®1;;'WW~'«!~ __ \~''(<;"t!(}_ 

v 

c: 
:;;;: 
~ 

600 

500 

400 

~ 300 
(,) 

~ 
co 
U 

200 

100 

o 

Capacity vs total pile length 
Factor of safety shown 

G 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo 

Pile Analysis - RCS-1 0 
.----~ . -----,. - ... - '-, 

- 10" Diameter - Pipe Pile (Clos~-ended) 

r 
MOO' r " . ')60 

I I 
I 

Compression Pile 
I 

I I "I( 
---'-'-:=1~:- ~~"f' -'-'"-"r"'''-

, 
.------------- ------ --, -'-

------, ----------

-- --_._-----

.---------

o 20 

Ultimate Total Capacity 

Side Resistance 

"--Design x 3.0 

I~-Design x 2.5 

~-Design x 2,0 
.- ------.--~-

40 60 80 100 120 140 

Total Pile Length [ft] 

File API Analysis - Compression Pipe Pile 10 in, RCS-10 Closed 
Assumes cohesive undrained behavior in limestone 

160 

GEOCONSULT 



._~ ____________ ~~=='~~'====_~=~_~1'~\'t'&'6l-:t>,~_"\\-'<.~~&~~,&\~\_"§: "'~~'W! 

v G 

Capacity vs Total Pile Length 

600~------r-------r-------r------'-------'-------'-------r------, 

Solutions - Arecibo 
Recovery I . 
I Pile Analysis - RCj-11

1 .. - .. ~ . 'l:::--~T~' ""'1 ... 
500 L - i . . PII. (Clos'-8".'.) _. _ 1 ~ 

Compression Pile 

;'" no' r--400 

(.'" , -~-

200+·· --f---------

100 +­

o 
o 20 40 60 

.--__ .. -----L. 

-Ultimate Total Capacity 

---Side Resistance 
.-

-Design x 3.0 

--Design x 2.5 

··-.... Design x 2.0 

80 100 120 140 

Total Pile Length [ttl 

Capacity vs total pile length 
Factor of safety shown 

File API Analysis· Compression Pipe Pile 10 in. RCS-11 Closed 
Assumes cohesive undrained behavior in limestone 

~ 
160 

GEOCONSULT 



~ '="'!iffll,,,,,," ___ =m!i.,,,:,,,,!,,,,,,ft!!''''.,.=~m.=;m,,,==''==~m.',,,,»h"M_"""-=.W=-*",='."'>2?""""~""""W"jW&V"'I)";>'},m=.W%mY"~'M""?"'\'(i'~~W'...@'"~~\\~\\=~'b!,!i1&';)!~_ 

u G 

Capacity vs Total Pile Length 

600.---------,---r-----r---j-i--,--T-i 

Recovery Solutions - Arecibo 

500 f [Pile AnjlYSiS - Rci-12' ___ }- ___ 1 "r-

'" : ~~:.:::: -::~. Pil. (C'r,"d'd) -"-'"-"-'FI-'-''"-' _oo"""t! ~.-----il-'/-'-" ..... 

~ I I I i ,"0 --1 -- "" " " " 
200 + +--- ---ji--- --+-------.. -1 

i-===U~lti~mate Total Capacity 

100 
---Side Resistance 

.. Design x 3.0 

-Design x 2.5 

-o~~~~~~~~~~~~~~~F-"'~-~~~===-q-J '*'" 
o 20 40 60 80 100 120 140 160 

Total Pile Length [ft] 

Capacity vs total pile length 
Factor of safety shown 

File API Analysis - Compression Pipe Pile 10 in. RCS·12 Closed 
Assumes cohesive undrained behavior in limestone GEOCONSULT 



__ ~ _____________________ ,,"~'=='~="'.'!'!J$''''''''=;'''=~-''''~~''''*1:'''''''''%''=>''''''''''\~'lli;=-''''''~\=a''''\_W_''''0""Lw.~''!m~''''~<n'''-'-''~~\$A~~ 

\...I 

c: 
:i: -

600 

500 

400 

~ 300 
u 
[ 
co 
() 

200 

100 

o 

Capacity vs total pile length 
Factor of safety shown 

v 

Capacity vs Total Pile Length 

I I 
Recovery Solutions - Arecibo I 
Pile Analysis - RCS-131 

~ 

~-----~---. --
I I 

:~ 
- 10" Diameter - Pipe Pile (Clos~-ended) 

V Compression Pile 
I I I / . , . . -_. 

. . "'"'""""""'''''''..........,0;. ~""""' . ./'I L . "/ ,- /' n' 
-----~ _.- -- - --------- . ---- ~----.-. _.---... _----_ .. - -----V-----

d 
~ 

~.----... -- -- ... - - -----

V 
Ultimate Total Capacity 

~ f-~ .~- .. ---- Side Resistance 

7 v--- ~~-~ 

rIiI*'- Design x 3.0 

~ 
--Design x 2.5 

~ 
.... )I( '"Design x 2.0 

---,--,-

o 20 40 60 80 100 120 

Total Pile Length [ftl 

File API Analysis - Compression Pipe Pile 10 in. RCS-13 Closed 
Assumes cohesive undrained behavior in limestone 

140 160 

o 

GEOCDNSULT 



____ ~ ____________________ ~~_, ""=-='<t=,,,,,=~,=~,,,-~~_""'~""""m,*"',=G="'W~''''''',*,,,&==1'''''''''''''!''''%<''Ii'>\tM._'='Y.C:=-""""W&~~W'Ec~~_w.,,,, 

u 

a: 
g 

600 

500 

400 

~ 300 
" .. 
Q. .. 
U 

200 

100 

o 

Capacity vs total pile length 
Factor of safety shown 

( 

V 

Capacity vs Total Pile Length 

I Recovery Solutions - Arecibo 

~ ... Pile Analysis - RCS-141 

~- - .. _-------
I. 1 

F 10" Diameter - Pipe Pile (Close-ended) 

~, Compression Pile 

I I L 

, .... ,' .. _ ...... _,'. 
'.~.~ = ... ................. .. ~~ ",)J/ 

.. _--- --_. ./ ./ --"-- .---~ 

~ 
Vi 

1--------- - _ .... _--- r·-----·- ----... .-•... _.- ---

V 
,----~- ._ ... 

~ ~ Ultimate Total Capacity 

._ . r Side Resistance --
V ." ... ··"Oesignx3.0 V ~ 

--Oesignx2.5 

~Oesign x 2.0 
I'" ...?':' 

o 20 

-

40 60 80 100 120 

Total Pile Length [ttl 

File API Analysis - Compression Pipe Pile 10 in. RCS-14 Closed 
Assumes cohesive undrained behavior in limestone 

140 160 

GEOCONSULT 



u 

600 

500 

400 

~ 

Co 
g 
>-
"" 300 <.> 

~ 
III 
() 

200 

100 

o 

Capacity vs total pile length 
F actor of safety sh own 

( 

",-,-

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo 

Pile Analysis - ReS-i51 
-. -~ ---------r-----~--r-----~--- --~--- -----_._.-

I 

i<- 10" Diameter - Pipe Pile (Close-ended) 
< 

Compression Pile I 

· "1- I" r 
V 

-I?j/:-
~r ., ,~~.",""",",;~'~' ""'""'~ . ,"'-"-................. ""'"""" ....... 

r---~---+ -~ -r------ ---- - - --V~- ---
I ~ -1------- ~ ------.-

! ~ 
Ultimate Total Capacity 

-__ _______ ... -1 ~ _ ~ ____ ~_ Side Resistance 

",-'mOesign x 3.0 ~~ 

/~ --Oesignx2.5 

.....)I(-Oesign x 2.0 
---.------

o 20 40 60 80 100 120 

Total Pile Length [ft] 

File API Analysis - Compression Pipe Pile 10 in. RCS-15 Closed 
Assumes cohesive undrained behavior in limestone 

140 160 

GEOCONSULT 



~ .. ,._._"~ ___ .,, ____ ,~==~~~_~= ""'''~~'"''~s"' = =-_=~&'W~"",%~",~~,~"mruI&.'W.~%1.\\\ill\';~~~~' "k 8~~"'~'%! 

v 

a: 
~ 

400 

350 

300 

250 

~ 200 
" co 
Q. 
co 
U 

150 

100 

50 

o 

Capacity vs total pile length 
Factor of safety shown 

/ , 

\".,j 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibol 

~ Pile Analysis - RCS-01 L -,-- "--~----

I I V·, 10" Diameter - Pipe Pile (Open~ended) 

i'""" Compression Pile 
--.-

/ I - , --

/ 
/' 

--

' . .--._-"" 

l/ '" 
o 20 

.,:»1/, ____ 

V '" 

./ 

/ 
, -f-------,--

/' _.- ~-,------ ---.~'----'--

~ Ultimate Total Capacity 

/ Side Resistance 

* Design x 3,0 

--Design x 2,5 

~~ 

40 60 80 100 

Total Pile Length [ttl 

File API Analysis - Compression Pipe Pile 10 in, RCS,01 
Assumes cohesive undrained behavior in limestone 

Design x 2,0 
,--~ 

120 140 

GEOCONSULT 



~~--_________________________ \~~>=''''='.'''''''''_~~~~_~\lli'''''''''':li>:N' ___ ~%=~B.-.,,~~-m.'W&'W""~~~~I~~~~ ,8tl;'~W~ 

v 

350 

300 

250 

:e: 200 
"" -
:5 
co 
c. 
co 150 
U 

100 

50 

o 

Capacity vs total pile length 
Factor of safety shown 

v 

Capacity vs Total Pile Length 

I 
Recovery Solutions - Arecibo I 
Pile Analysis - RCS-021 

I I V 10" Diameter - Pipe Pile (Open.-ended) ,. 

<- Compression Pile / 

.L 
.~ ......... ....... "' .""'._-

/ '" 

/ -- ---- -- ----_. ---_. 

V 

/ .. ~ .. 

/ 
,. 

..--
V * 

/ 
o 20 

~~ 

~I~ 

40 60 80 100 

Total Pile Length [ftl 

File API Analysis - Compression Pipe Pile 10 in. RCS-02 
Assumes cohesive undrained behavior in limestone 

-"--'-~--

--
Ultimate Total Capacity 

Side Resistance 

Design x 3.0 

Design x 2.5 

Design x 2.0 

120 140 

GEDCONSULT 



.~ _________________________________ ,=_===~""":'<j"""-=="'-~=6""" ""'''';'''''''l>,,=_\~,,,,,,$~~\m'W.m,,,,w~-'Jm\'k"fu'\\,~\;1;,,'''-%\%_t;»>='''iM'!.~~~\~~~ 

u 

350 

300 

250 

'2i: 200 
~ 
>. -'u 
~ 
.. 150 
() 

100 

50 

o 

Capacity vs total pile length 
Factor of safety shown 

Capacity vs Total Pile Length 

I 
Recovery Solutions - Arecibo I 
Pile Analysis - RCS-031 

-
I I 

/ -
10" Diameter - Pipe Pile (Open~ended) ,. 

Compression Pile - --

/ 
/ 

._---------------

/ 
./ 
/ 

/ 
/ 

Ultimate Total Capacity 

Side Resistance 

V iii Design x 3.0 

:/ --Design x 2.5 

o 20 

~IE 

40 60 80 100 

Total Pile Length [ft] 

File API Analysis - Compression Pipe Pile 10 in. RCS-03 
Assumes cohesive undrained behavior in limestone 

Design x 2.0 
I I .L ....• 

120 

, 

140 

GEOCONSULT 



---~,--.--~----,---- -='~'""'''-''''''''''''=''''''~'''''''m'.''''''''''''':'''''''''''''''''''''"='':'==';"""'''''''''~=''''=''_'==''O'''' __ }~''''';='''-~I!a\_='''=~I~~=-=~ 

u 

a: 
~ 

400 

350 

300 

250 

~ 200 
<.l 
[ 
co 
() 

150 

100 

50 

o 

Capacity vs total pile length 
Factor of safety shown 

/ 
V 

Capacity vs Total Pile Length 

I 
Recovery Solutions - Arecibo I 

/ - Pile Analysis - RCS-041----

I I 
-/' 10" Diameter - Pipe Pile (Open-ended) _/ ,-

'"'"' Compression Pile ~ 
.- .~., 

- I 
--

/ 
~ __ ~ "rt"?s-:r.Is!""·'""",",, ~""., 

/ --......'-

V 
~--------- ------'_._ . ... -._-

~ 
.... __ ._---.---

~ 
--~-----

V 
/ • 

/ 
~ ~ ~ 

~ 

o 20 40 60 80 100 

Total Pile Length [ftl 

File API Analysis - Compression Pipe Pile 10 in_ RCS-04 
Assumes cohesive undrained behavior in limestone 

............... x----

-. -~--

---------

_.-

Ultimate Total Capacity 

Side Resistance 

Design x 3.0 

Design x 2_5 

Design x 2.0 

120 140 160 

GEOCONSUlT 



,-----,~"" :& """"""""''''\l''''''''''''''''''''~''==\=~~~b=-''="'~;'''~_:="w..m=\tri;i'Ml~,",,*",,''''\W;tli(\d'''})~-mt;;;.''-'''M,Wk_W.~,m:'M:!fu'ttIlM'W".'@~~w.I\m:'>.'l\w&''@i:\ll>''&~~ 

u 

500 

450 

400 

350 

~ 300 

~ 
~ 250 
CJ 
[ 

'" u 200 

150 

100 

50 

o 

Capacity vs total pile length 
Factor of safety shown 

/­

V 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo I 
« .. _--

Pile Analysis - ReS-51 

I I 
r- 10" Diameter - Pipe Pile (Open~ended) 

Compression Pile 

~ . 

_. ··--1 
'-"~'-TI 

"""",,,,,,,,,,,-,, - ' 

/ ~~_. I 

V 

~ 

~ 
V' 

r'«<' .. - ---- -- -- --<-----1----- -

/ 1------

/ 
V 

.---- ---- ---_ .•. ,_. 

, , 1/ 
/ " 

/ 
/ 

_ ... 

L ~ 
. __ .,-

- -'-" , 

-- .. ' ._. - ._-

Ultimate Total Capacity 

Side Resistance 

..... -Design x 3.0 

"-Design x 2.5 

--lK Design x 2,0 
~. ~ 

o 20 40 60 80 100 120 140 160 

Total Pile Length [ttl 

File API Analysis - Compression Pipe Pile 10 in, RCS-05 
Assumes cohesive undrained behavior in limestone GEDCDNSULT 



, 
, , 
,",,,,,/ 

350 

300 

250 

:e: 200 =. 
~ 
o 
[ 
co 150 () 

100 

50 

o 

Capacity vs total pile length 
Factor of safety shown 

------~'=-~==",-,~=,~~"""=,,"-'%~"'0;,,.~;.,_=\\\~_""W""m,_~*n;*1i?&~~~\ 1t ,-~l~ 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo I 
Pile Analysis - RCS-6 

'- I 

/, 10" Diameter", Pipe Pile (Open7ended) -, 

._ Compression Pile I 

V 
II -"'- . -'{"'.~' 

I --- - - ~-- -

--------_ .... -
_/ 

./ 

- -- ----- .-~~------------.--

/' 

/ I Ultimate Total Capacity 

Side Resistance 
e--- ... -----

~ 
-_ .. _- -- - ----_.- ,.. Design x 3.0 

..,~~ Design x 2.5 

/ II *--Design x 2.0 

o 20 40 60 80 100 

Total Pile Length [ft] 

File API Analysis - Compression Pipe Pile 10 in. RCS-06 
Assumes cohesive undrained behavior in limestone 

120 

---

.. __ . 

--~ 

"-,._,-

140 

GEOCONSULT 



v 

450 

400 

350 

300 

c: 
:i? 250 
~ 

.i!' .(3 
cu g. 200 
u 

150 

100 

50 

o 

Capacity vs total pile length 
Factor of safety shown 

·-~~~~~~~~~~-'"""'~""m:=~=""""">='''=='''''~_.m~~==m.'li!:~'l-:<'~''\.\'<taM'>lm=-""""«i~\_=*w_\w:g"'¥,f.~*t<'Wt=N_~"%=-__ '«<~'\k_~~M~~!)( \ill,~~ 

c--

(' j 

,,.,.; 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo I 
--_._ ... - ._ .. _-Pile Analysis - RCS-71 

/-I I 
"- 10" Diameter - Pipe Pile (Open7ended) _. ____ -7 Compression Pile 

I I 

lK .......... ~ .... -.-....... / 
~." x-·· 

/ 
V 

~. = - - ...... ". '" ,.. .. • (>..t~~ ._. 

V 
V 

... _ .•... _---- --_. __ ..... _ .. .. -... _ .. _ .. _-_.- ...... ------ -----~- ---". __ ... 

--------_. 

. ~ -- ------- Ultimate Total Capacity 

Side Resistance 

/ ""·"Design x 3.0 

~ 
/" -Design x 2.5 

111:0 ~~ Design x 2.0 
-- . 

o 20 40 60 80 100 120 140 160 

Total Pile Length [ftl 

File API Analysis - Compression Pipe Pile 10 in. RCS-O? 
Assumes cohesive undrained behavior in limestone GEOCONSULT 



u 

450 

400 

350 

300 

0:: :g, 250 

~ 
'0 
III 

g. 200 
() 

150 

100 

50 

o 

Capacity vs total pile length 
Factor of safety shown 

.~~~-~~~~~~--~" "'''''~~''"·~~>I==·",=.~~~"=""""""",-,-~~""~,:w""""m...~",,,"'=\,,,,~~=*~~"%.~\._ ~~m~'l'~ 

u 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo 
r- Pile Analysis - RCS-81--'-- ,. ._ .... 

r--'~-"-' 7~-
I I 

L t- 10" Diameter - Pipe Pile (Open~ended) --~-----'-~--

Compression Pile 

"""""">"". 

I·-~~ I" ., .. -. 

.... ~' • < '~ 
/ 

-.~~-

~T" L 
V 

.~-~~- ~""""""' . , ... - " ,,'* 
V 

V 
- ----_._. -.--------~- - ,~----.-

./ Ultimate Total Capacity 

/ 
V"" Side Resistance 

... Design x 3.0 
.. , . 

./. 
V ---Design x 2.5 

···I*--Design x 2.0 

o 20 40 60 BO 100 120 140 160 

Total Pile Length [ttl 

File API Analysis - Compression Pipe Pile 10 in. RCS-OB 
Assumes cohesive undrained behavior in limestone GEOCONSULT 



-~~_~ __ ~~~~~~_~_~_~ _____ ~_""""'$""#''''''''''''''''''''''''''''''''''=~-=''''o'''''''''''"*"",,,,'''-''''~'''''''''''-''''~'=W;:i''!'''~_'=\W$:-,';;;'.''-'''='''Y--!'~"''1)ltm''\''''~~''''',*'~'''>)''Uifc:t,W.'~'0'~''Sl\lI''WS&:zm&.'''O.~'0wm~~,,*'M'N ~ 

u u 

Capacity vs Total Pile Length 

350 L I I 

300 + I ~~:::~i;:'":~~~ ~::~ i-, I / 

'50 <- ~::.::::::~ -:::. ".". (~r:~d.dJ ! ____ ~_ ,L. " 

" '00 >if ,! ' ---l- ,-t-- +- ".L I *-=. 
~ 
u 

'" Co 
8 150 +----+-

100 +--~-+ j'---I 

50 ;----- ... _«- .... ,"--­

o 
o 20 40 60 80 100 

Total Pile Length [ttl 

Ultimate Total Capacity 

---Side Resistance 

- '''",w-Design x 3,0 

····~·-·Design x 2,5 
•.•• -"l.t Design x 2,0 

120 140 

---~ 

160 

Capacity vs total pile length 
Factor of safety shown 

File API Analysis - Compression Pipe Pile 10 in, RCS-09 
Assumes cohesive undrained behavior in limestone GEOCONSULT 



_ .... ____ ..•. ______ ~"_~_ ;, ''''''--~~JiA'''''''~~",=~~",'&.''''~'''<'.'"'''~_=__~'l_~~~~''''~'%.\''fu~T;''~~W1®.\=~~";\l<J;%'®,_ci~t~~~ 

u 

Capacity vs Total Pile Length 

450.-----~r_----~------_r------,_----_,------_r------,_------

400 

Recovery Solutions -Ar~ 

- Pile Analysis - RCS-10 I ----- ~--_r----+ 

350 ~ 10" Diameter - Pipe Pile (Opel1-ended) ___ 4-_ 

300.. com~,rr~ion Pi~~~ _. j"" , , J L-u_-

1'50'-" 1"' -'-I't', '" T--"l~ 
l'OO" II '" '-rr 

150 +------

WU -j--------j---- -- -··-1------- ===LU~ltkim;;;a~t~elT:;;oial ~apacity 
---Side Resistance 

I 'ti *" Design x 3.0 

--Design x 2.5 

" .. m--Design x 2.0 
o ~ 

o 20 40 60 80 100 120 140 160 

Total Pile Length [ttl 

Capacity vs total pile length 
Factor of safety shown 

File API Analysis - Compression Pipe Pile 10 in. RCS-10 
Assumes cohesive undrained behavior in limestone GEOCONSULT 



v 

500 

450 

400 

350 

300 c: 
~ 
~ 250 
(,) 

'" 0-

'" u 200 

150 

100 

50 

o 

Capacity vs total pile length 
Factor of safety shown 

,_~~~ ____ ~~"W=--"""'-=-_~==""_"==,,'~'".,,"',=""~~'"~ __ w,,~,=,,"'-'J;%W~'»<~"'K"@,~W:1'~""'''1.\\'O:''='Wtr''''-~%''1>~_''i&~~ __ ,...=m~~~ 

G 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo 

Pile Analysis - ReS-iii 
._--. ---.--------r--- --

I I L r-- 10" Diameter - Pipe Pile (Ope'1-ended)- -- -'" 

V Compression Pile -j-.. _.---_.- ... - --- -_._-

L -"~',' 

I ~ * ·-~~~··~IT'I-~--·- ~ 
-~ "'-'-~-"~ ., ... - ,- .. "" --. ......., -- -' 

I /' 

__~'= /~,=---- . r-----.- .. 
,-- "'-~-'- ---' 

Ultimate Total Capacity 

Side Resistance 

/V ,,'* Design x 3.0 

I-- V- --Design x 2.5 

~~ ....... , .. , .... 
. . l* Design x 2.0 I 

••• • , ••• ...• I • , •• 

o 20 40 60 80 100 120 140 160 

Total Pile Length [ftl 

File API Analysis - Compression Pipe Pile 10 in, RCS-11 
Assumes cohesive undrained behavior in limestone GEOCONSULT 



~~~~ ____ '""""".'~"'-=~~~'W'!lj)!1m/&..,~%~'#t==)0;~1!>A~""""",\'l~\'OO>w""""_."'m,_~:l1'.$.'<-~~\\o."''''''~,!>'';0,~''Wl" ~ 

v 

Capacity vs Total Pile Length 

450r-------,-------r-----~------~------_r------_r------_r-------

~ 
Recovery Solutions - Arecibo

1 . Pile Analysis - RCS-12 1---400 

I I 
350 ~ 10" Diameter - Pipe Pile (Open.-ended) ----- __ I 

Compression Pile I 

300 4- , I' I 

!25oL
i

-, /, "-
!200~ r-- 1

m 'r- .I 

150 +--- --.---\---- ·--4----\----+------1-----

- Design x 3.0 
':::- ,,_I~ ___ .____ _ j _ j Un;m'"To.'c.p~' ---Side Resistance 

"-Design x 2.5 

. -~'Design x 2.0 
01""'''-'--'- --.~, I 

o 20 40 60 80 100 120 140 160 

Total Pile Length [ft] 

Capacity vs total pile length 
Factor of safety shown 

File API Analysis - Compression Pipe Pile 10 in. RCS-12 
Assumes cohesive undrained behavior in limestone GEOCONSULT 



~~~~~ _______ =~"%"""'Z"""'= ._ ~''''X'''''''''ffm"'''2'''''·ffi.%.-=.~o=rmi't.2!Z''':''ff{@'I~,''-'""'''d!:'''~''~\""'{£$ai'=''-''-'\'KN!&%~~;Y01o~\W!.'~",..,,:o=.<3~'W.?i'''-'12!m~..~~ 

u / " v 

Capacity vs Total Pile Length 

500r------r-----r------~----_r----_,------r_----~----~ 

450 +- R~covery ~olutionS - Arecibo __ 

Pile AnalysIs - RCS-13 ----l- --t-- -+---+-/-1 
1---10" Diameter - Pipe Pile (Open.-ended) --------~------X_:r I 400 

350 ~'~T t - ----- --- --
.'''r- _. I ~ . ~ 
~ 200~-~~-r---1-""'''' I ~._~_L._~, "::J~. ~.---

150 + ---+- --+.-----l- +~--·--f___-~--I-----

1 00 +----.-----" 
Ii- Ultimate Total Capacity 

---Side Resistance 

"" Design x 3.0 
--j------I---­ -~-Design x 2_5 

L * -Design x 2.0 o - ----- _. _______ .1 

o 20 40 60 80 100 120 140 160 

Total Pile Length [ttl 

Capacity vs total pile length 
Factor of safety shown 

File API Analysis - Compression Pipe Pile 10 in. RCS-13 
Assumes cohesive undrained behavior in limestone 

o 

GEOCONSULT 



______ "'~~""~===~~~,,~,"""\".'('_\Th\~,.,_\~~~m\\\,.""'*'.""'>',>; ... ~_""":._.~~~\~® 

(.) 

500 

450 

400 

350 

~ 300 
.9-
"" ~ 
:El' 250 
u 
[ 
'" () 200 

150 

100 

50 

o 

Capacity vs total pile length 
Factor of safety shown 

v 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo 
-,._,-

Pile Analysis - RCS-141 
.-~----.. - - -

I . I . 
I-- 10" Diameter - Pipe Pile (Open-ended) -'--' ------ -- - ... --

~ Compression Pile I f-- 1--'-1 ._-,._---- f--._ .. _ .... 

I ./ ,., - . . . . . --... -.-

I" ""I / 
~ -.... -'~-r-=r / 

·-~·1· '., ... 

" ~ l ,,~ L·- ~-"--'" 

. .... /' 
,/ 

.. _--

./V :=-_..... .. I· "--'-' -
Ultimate Total Capacity 

..... ... _-p". . _. -----------_ .... -
Side Resistance 

r- /.. 
"M rio Design x 3.0 

.. -
--Design x 2.5 

L~ * ... Design x 2.0 

o 20 40 60 80 100 120 140 160 

Total Pile Length [ftl 

File API Analysis - Compression Pipe Pile 10 in. RCS-14 
Assumes cohesive undrained behavior in limestone GEOCONSULT 



_.'"'" ___ , d ~~W"WN,;m=m.~%~~~"''Wi:>m.W;~__.'%=».'''W="'''}~Wl'!N}S!Uj:4\~>.WO*"&"%'''YW2.W,~''''''7fjjiW!f~~'tM~v,,~~'@.~ 

u 

450 

400 

350 

300 

0: g 250 

.::-
'u 
'" g. 200 
u 

150 

100 

50 

o 

Capacity vs total pile length 
Factor of safety shown 

Q 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo 
- ----~--Pile Analysis - RCS-151 

I . I ~---, --r-- 10" Diameter - Pipe Pile (Ope'1-ended) 

compr~SSion Pilei _ I I 
./ *----

. """"'l-'"~~I ,.. .. / T-:--I' ~ 
,L" 1_, "'m w'" ~_ '..,' - * -, C'- / 

__ \-' ___ + _____ ' L_ 
, -- --\--------'"--- --"---

// i 

, I __ 
Ultimate Total Capacity _ ---,,-

~,-/ Side Resistance 

... Design x 3,0 ""'/--- I-Design x 2,5 

111m-Design x 2,0 

o 20 40 60 80 100 120 140 160 

Total Pile Length [ftl 

File API Analysis - Compression Pipe Pile 10 in, RCS-15 
Assumes cohesive undrained behavior in limestone GEOCONSULT 



• ________ ~ ___________________________________ =_.,'WI'&'W""">m'£~-=.~"i'l==~~~~"!~\=sr""-._'&§t§!w!&''<gWt&~'l-,,",_Y4.'&$_\=~m~~ 

u 

c: 
g 

800 

700 

600 

500 

,., 
~ 400 
u .. 
Co .. o 

300 

200 

100 

o 

Capacity vs total pile length 
Factor of safety shown 

G 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo I 
~ Pile Analysis - RCS-01 e-- -_ .. 

f f 

10" Diameter - Pipe Pile (Close-ended) /, 
K-- Compression Pile 

~ / -- _ •. _. 
7' .,;;----

ij ./ 
.-.~--

~ 
/' 

--~.--
-_._- -.-~-~ 

~ 
--"" .. ~-""-- ~-.--

-- /'" 
~ 

Ultimate Total Capacity 

~ Side Resistance 

f"""'. '" Design x 3.0 

~ .... ~ ~ Design x 2.5 

~ '* Design x 2.0 

o 20 40 60 80 100 120 140 160 180 

Total Pile Length [ft] 

File API Analysis - Compression Pipe Pile 12 in. RCS-01 Closed 
Assumes cohesive undrained behavior in limestone GEOCONSULT 



_____________________________________________ ,"'="""',~,"'~~_\"=_'_~~~'*"_ .... """""""""~=.\.%_W=',,;~~""'1;"""''''_~_''''W& .. ~mW~~=~~~~_ 

u 

c: 
g 

800 

700 

600 

500 

~ 400 
" [ 
co 
() 

300 

200 

100 

o 

Capacity vs total pile length 
Factor of safety shown 

G 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo I 
- Pile Analysis - RCS-02 -_._--

I I 
. 

10" Diameter - Pipe Pile (Closl7-ended) .. 
/. 

~ Compression Pile 
_._---

(/ ~+ ......... .•. - 1-- 7/ 

/ V --_ ... -

/ ~ . . 

~ V 
y V Ultimate Total Capacity 

~ ~ 
o 

Side Resistance 

~ A - Design x 3.0 

~ 
,J.---" 

ti Design x 2.5 

20 

~I~ Design x 2.0 
... . . . . .... . . , , .. , . ••• I •• I I 

40 60 80 100 120 140 

Total Pile Length [ttl 

File API Analysis - Compression Pipe Pile 12 in. RCS-02 Closed 
Assumes cohesive undrained behavior in limestone 

• , • I 

160 180 

I I I 1 

200 

GEOCONSULT 



________________________________________ ".=n=_"""-"'-"" t _'U=~ Wo'" =,~_="'_~"""'==_~""""~'W>=_.';"~ll\·@,.."ii*""',~~'l%\~_'M'!>m,.'M yq ~ ___ 

l...) 

c: 
3i: -

800 

700 

600 

500 

>. 
~ 400 
u 
[ .. 
U 

300 

200 

100 

o 

Capacity vs total pile length 
Factor of safety shown 

v 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo I 
P'" Pile Analysis - RCS-03 ~ 

I I 
10" Diameter - Pipe Pile (Close-ended) 

~--.--
- Compression Pile V ~ r----- ._-

~ ... " - -_ .. 
~.W --

~ 
y 

-----_.- ._ .. -

~ 
._-

/ 
.-

~ 
,/ 

./ 

pJ/ V Ultimate Total Capacity 

~ 
Side Resistance 

...... -- Design x 3_D -..r --~ 
H Design x 2.5 .. ~ 

~ 
~-Design x 2_D 

o 20 40 60 80 100 120 140 160 180 

Total Pile Length [ttl 

File API Analysis - Compression Pipe Pile 12 in. RCS-03 Closed 
Assumes cohesive undrained behavior in limestone GEOCONSULT 



.--------.-----.. -~~~~~~-------~."" ~~"""'~~""',W~01l\~Jtl&"">",,'''''!mSJi!?l!'''''®=%%'''"*=%j/j!M);,.'1i(>I1M';»M._~~~~~'lI'Mii!\.\~ 

v 

a: 
~ 

800 

700 

600 

500 

,., 
:':: 400 
(,) 

'" c. 
'" () 

300 

200 

100 

o 

Capacity vs total pile length 
Factor of safety shown 

( 

V 

Capacity vs Total Pile Length 

I 
Recovery Solutions .. Arecibo I 

~ Pile Analysis .. RCS-4 -r--
I . 

10" Diameter - Pipe Pile (Clos~-ended) 
/. 

" 

- Compression Pile 
--

/ 
,/ 

.. _-
.. w 

/ 
,/ 

-. -I-v . 

/ L. ... ---.-. -.,.-,,~-.. ----

// 
/ ---/ 

Ultimate Total Capacity 

Side Resistance 

----- '" Design x 3,0 

~ 
~ ~ Design x 2,5 

-"~I( Design x 2.0 
--_ .... _- -

o 50 100 150 

Total Pile Length [ft] 

File API Analysis - Compression Pipe Pile 12 in, RCS-04 Closed 
Assumes cohesive undrained behavior in limestone 

200 

---

. 

. 

250 ' 

c 

GEOCONSULT 



u 

700 

600 

500 

:& 400 
.:=. 
~ 
o 
'" c. 
'" 300 u 

200 

100 

o 

Capacity vs total pile length 
Factor of safety shown 

_' ___ ,.~ ____ ~_~ ~w ci''''~mffi''~~~~'''''M1!~~~'_'''.1>~'\i'::%'@),,"\lIJlr~*YM<_~~ 'lkW 

u 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo 

Pile Analysis - RCS-5 

12" Diameter - Concrete Pile (Fuentes) 

_ Compression Pile _ I 

I 

I ....... -,' ....... ....:.~ ~)!( ,. "-"l'·~"··~~ ~·I~· 

I , I 
I 

, 
, ,--,---" --T----

i 
I 

I 
_ i --1- Ultimate Total Capacity 

o 20 

Side Resistance 
------'--' *' "Design x 3,0 

-Design x 2,5 

=-If< Design x 2,0 

40 60 80 100 120 

Total Pile Length [ft] 

File API Analysis - Compression Pile 12 in, RCS-OS 
Assumes cohesive undrained behavior in limestone 

140 

--_._-

160 

GEOCONSULT 



v 

700 

600 

500 

:g: 400 
=. 
~ 
'0 .. 
c. 
.. 300 u 

200 

100 

o 

Capacity vs total pile length 
Factor of safety shown 

"z.=,."""""'<"~""~"",,,,,,,,=,,,,,& _ '~&&~'<"ill'J'_="-='N!2'!,';."m"'''''',&.,~,w=='i;''-'=~''''''-\ __ ''f),'''', _Q:;&"A&lW®."'_~_~~~~~ 

( 

V 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo 

Pile Analysis - RCS-6 
-----,,----~ 

12" Diameter - Concrete Pile (fuentes) 

'.(_ Compression Pile _._ . I I /1---.... 

o 

I 

I 
"'''~1·--· 

.... I_~ ." ---',_._-_ .. 

I 
I 

---l ----- -'---i--'--- ---_._---------,-

I ---~:d-_ --.... -~---- ---- "._--- -------- ."- -~--------

Ultimate Total Capacity 

Side Resistance 
------. __ .,-

--~- .. '· ... ·-Design x 3.0 

--Design x 2.5 

~-Design x 2 .. 0 
- - -----

20 40 60 80 100 120 140 160 

Total Pile Length [It] 

File API Analysis - Compression Pile 12 in .. RCS-06 
Assumes cohesive undrained behavior in limestone GEOCONSULT 



_~ _______ ",_,,= __ ~~._~~=""'" "" " ='&""""""":!"-=""~~"'~~J%'m~!&_m._.M.°g~"~""W_@'M'I:J$l(;)m"llilllS&\~~\t 1a L ;; I, ,!~'Wj'&jl!'L;*if: i-I, 

G 
, 
V 

Capacity vs Total Pile Length 

700 l I I 
Recovery Solutions - Arecibo

r 

I 

600 1 j Pile Analysis - ReS-71 .. 

1 I. I I _ 
12" Diameter - Concrete Pile (fuentes) I ' 

'ur ---i-i-I IJ 50n 

! 400 r~- I I '-l-~ 
! 300 f--~---I~----~-·-·~--···+-------

200 I ~--+ 1- _~ __ ==---t 1----1 

Ultimate Total Capacity 

--Side Resistance 

100 I --- II< .... Design x 3.0 

-~Design x 2.5 

--*""'Design x 2.0 
o ¥c::;:-'--'-.f-,----'--'-~f--..-'--'-.y----'--'-~'---f--'--'--'-'c.....j.:=::;: ... -=,;::-::;:-=F-::::i-===+.-=.--.::::-::i:~=.-c:C.j--' 

Capacity vs total pile length 
Factor of safety shown 

o 20 40 60 80 100 

Total Pile Length [ft] 

File API Analysis - Compression Pile 12 in. RCS-07 
Assumes cohesive undrained behavior in limestone 

120 140 160 

GEOCONSULT 



~ ______ ~~~~~~~~~~~~_~'~""""""~_~-'~""\~"'="""~_'''!''';_.-1&._;:;,@~~~""'~1lo. __ f.%1,m~1t\;~"mili1'>\"0'im.="''§.,&~&1'1>~=-'\';\\1>.~~'W,~ 

v u 

Capacity vs Total Pile Length 

700~------~------'-------r------'-------'-------'-------r------, 

Recovery Solutions - Arecibo 

Pile Analysis - RCS-8 - I-----~-'~~ 600 

" 12" Diameter - Concrete Pile (fuentes) 

500 lk- Compression Pile .~_~ 

'IA 
I '. .~ ~i" " 

200 +----------1 . ----Uiiima;~Total Capacity 

100 

o ¥'---'­
o 

Capacity vs total pile length 
Factor of safety shown 

20 

---Side Resistance 

40 60 80 100 

Total Pile Length [ftl 

.~"', " Design x 3,0 

~X-Design x 2,5 

." .. *~" ""Design x 2,0 

120 

File API Analysis - Compression Pile 12 in, RCS-08 
Assumes cohesive undrained behavior in limestone 

140 160 

GEDCDNSULT 



", .. __ ._._~~.~~,~~=_ ... ".""""""' •• , ..... ,> ...... ,."""I<"*"~,,'&.~,'-"""'-~""' __ ==-=,"",;", .. .,"@t=""'""'''''''''''''''*\=''==''''?-''' __ ~''"j:&im&~''''~)"~"","W@W)M¢1R",*,~~\""'m,_~~K &: [ ct. Ji&tlk"m 

v 

700 

600 

500 

:& 400 
"'" -
~ 
'u co 
Q. 

co 300 u 

200 

100 

o 

Capacity vs total pile length 
Factor of safety shown 

Iv 

Capacity vs Total Pile Length 

I 
Recovery Solutions - Arecibo I 
Pile Analysis - RCS-91 

I I 
12" Diameter - Concrete Pile (Fuentes) 

. 
.' 

I:- Compression Pile I ~. 
V 

.~ / . -=-

L V 
.-'-'-

./ V 
----

V 
V Ultimate Total Capacity 

V1.- Side Resistance 

~ V 
-_. f- a. . Design x 3.0 

.A )! -Design x 2.5 

~ j~ - Design x 2.0 
. . . , . , , . . . , . , , .. .. , , . . . . , . . . , 

o 20 40 60 80 100 120 140 160 180 

Total Pile Length [ttl 

File API Analysis - Compression Pile 12 in. RCS-09 
Assumes cohesive undrained behavior in limestone 

c 

200 

GEOCONSULT 



, ____ ~ __________ "'''''''''''.'''''''''..,'''='''.''''il''''~~''''''''''''''='>~~~"""',"""""""""'\""""""""'~""!l&''''''~~_=.~\,,'<).'<;;\;~~_'1R~'''~',;Jmtffi-W-""-'-'{W'~\"!i!~~'m!£:1i&\\\!!NI3,!:;;':;j»~ 

v 

700 

600 

500 

:& 400 
=. 
~ 
"<3 
'" Co 
'" 300 u 

200 

100 

o 

Capacity vs total pile length 
Factor of safety shown 

v 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo 

Pile Analysis - RCS-10 

12" Diameter - Concrete Pile Wuentes) 

_ Compression Pile __ .. ~. I /. 

~" .. ,-,.,+ ..... ~ - " •. ·to, I~- ~~--*---
I , 

I 
,_. ---------- --~---- -------------_ .. _------

--- ------- -,- -~-'- ._-- ----- --- - .. -.. -~- _ .. _----

____ u __ ----_. __ ._---

.... _--"----

o 20 

Ultimate Total Capacity 

Side Resistance 

-AI Design x 3.0 

N "Design x 2.5 

< '-l#o--Design x 2.0 
- --------

40 60 80 100 

Total Pile Length [ft] 

File API Analysis - Compression Pile 12 in. RCS-10 
Assumes cohesive undrained behavior in limestone 

120 140 160 

GEOCONSULT 



~~~---~-----------

.~-------------~--""""""W>'=""""'''lwm''''''f''''''_~=-~:''':;':,«''''-m,Wf£_-'m'=~C'''.'''~"""",'O.w,-,,!:fjSj"}'!M;"''''?~Wt"**;''\!I~'WJ!ff;l'CN'Y&''!A'':-t'''''\Wffl'ii>~~'&~ w& 

, 
u 

c: 
:.i2 -

800 

700 

600 

500 

~ 400 
" ~ 
'" U 

300 

200 

100 

o 

Capacity vs total pile length 
Factor of safety shown 

/' 

~ 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo I 
I- Pile Analysis - RCS-5 --

I I 

V, __ 10" Diameter - Pipe Pile (Clos~-ended) 

- Compression Pile 

.~ 
V 

r--- ~- .-~ ~ it..---- ./ ,/ ......... 

t-- ~t--~--f-~---~--.~~-.~ .~ .. ~ ~~.~. / ~- ------- - .. __ .... -
-~--~~ .. ~ 

V_ 
....... -.~.-.---.-- ---------_ .. _.- ./ 

- ----.---.-----~ ~-------

C ~ r-- ~-----~ 

~ / 
Ultimate Total Capacity 

I 
Side Resistance 

.,!. .. Design x 3.0 
--~ -_._" ._--

~ ~ ~ Design x 2.5 

~ lI> Design x 2.0 
--r--: 

o 20 40 60 80 100 120 140 160 180 

Total Pile Length [ft] 

File API Analysis - Compression Pipe Pile 12 in. RCS-05 Closed 
Assumes cohesive undrained behavior in limestone GEOCONSULT 



v 

c: 
~ 

800 

700 

600 

500 

~ 400 
<J 

~ 
co 
() 

300 

200 

100 

o 

Capacity vs total pile length 
Factor of safety shown 

~~~ __ =~=""~~'WO>.~=~"'~""""'\"""'~"":<'k",""="'~""''R,'=,,,"",",,~~=,~~"«<~W=~m!! W;'Wj"ml1jfjf!!1.i&Mi~ 

, 
U 

Capacity vs Total Pile Length 

I 
Recovery Solutions - Arecibo I .... 
Pile Analysis - RCS-6 - " --

I I 

/ 10" Diameter - Pipe Pile (Close-ended) -
" 

- Compression Pile // 
-

/ 

-,." "-.. - " L /L 
--". --_ .... 

// 
/ --

/ -----_._- . ,~ 

'(/ 
- .~-----------

;>""'"~ 

o 20 

/ 

~ 
V Ultimate Total Capacity 

~ 
Side Resistance 

-- .. Design x 3,0 

J ~ . l! -Design x 2.5 

~ Design x 2.0 

40 60 80 100 120 140 160 

Total Pile Length [ttl 

File API Analysis - Compression Pipe Pile 12 in. RCS-06 Closed 
Assumes cohesive undrained behavior in limestone 

180 

GEOCONSULT 



~~~ _____ ~~~ ___ ~_~ ___ ."_""~"'.'" "s_ ==="""'=""".""'~""ff!"''''_Nmik.''%..",.'.w,.==,_(.U.,,,'''''=~_~=:i\\R,«";B:;m';~·,,'\i(j"'%11(1"~'<;2%,'h,,<~!;,m<ti'i<n~;;&~~:K"~~~'Wl 

v 

c: 
;& 

800 

700 

600 

500 

~ 400 
(j 

~ 
III 
U 

300 

200 

100 

o 

Capacity vs total pile length 
Factor of safety shown 

G 

Capacity vs Total Pile Length 

I 
Recovery Solutions - Arecibo I ... 
Pile Analysis - RCS-7 

' .. 
~ -

I I 
10" Diameter - Pipe Pile (Clos~-ended) , 

'I- Compression Pile 

r::: 

..--: 

o 

~ / - -, 

'" 

~ / 
'" 

I 
---.-' ._. __ .- . 

~ ~ 
- --f----~ 

.--~----

~ 
V 

/" - -.---

~ 
./ Ultimate Total Capacity 

~ 
Side Resistance 

... Design x 3,0 

V-I-' 
H Design x 2,5 

~ )1( Design x 2,0 

20 40 60 80 100 120 

Total Pile Length [ttl 

File API Analysis - Compression Pipe Pile 12 in, RCS-07 Closed 
Assumes cohesive undrained behavior in limestone 

140 160 180 

GEOCONSULT 



~ _____ ~~ _________________________ ~"'YM> '" ,~~,;= ... ""-w,%m;:m.""-~"=:AW':"M"-==1.'i:'!.'f";""'"-"""""'''':',*,,,,,",",'''''='''''l.'''t'r,'''!:c,,"~!it~,",~""'-=~'fK'%,~'1f>y>)j,.'0.""-""'~'''t'fiIM!.Q=''@,\-'_~'fl'i''im_='':''iM,'!lhllMiX&A'Iim 

v 

c: 
~ 

800 

700 

600 

500 

~ 400 
" co 
<l. 
co o 

300 

200 

100 

o 

Capacity vs total pile length 
Factor of safety shown 

v 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo I 
r- Pile Analysis - Res-sI- r--

I I 
-10" Diameter - Pipe Pile (Close-ended) L, 

~ Compression Pile 

L V 
-

...w 

~ V 
--t--

V 
I 

v;:; 
-.- '" ---- -- .-r-

~ 
./ --r=: 

('" 

~ 
Ultimate Total Capacity 

~ Side Resistance 

-- r -Design x 3.0 

V- I-Design x 2.5 
~ ~IE Design x 2.0 

r.-- .. . 

o 20 

, . . . . . , . , ... . .. , . , , . I , • I 

40 60 80 100 120 

Total Pile Length [ttl 

File API Analysis - Compression Pipe Pile 12 in. RCS-08 Closed 
Assumes cohesive undrained behavior in limestone 

, • I , I , • I " 

140 160 180 

c 

GEOCONSUlT 



. _________________________________ =_, ___ ._"'",w=~""'_"". ~~,G= ,==~W~=~~~%\'~";";m~',_=\1j>~l1.\t&l!>,,\'**'\,,'%%'t~=~"'~'\lth~~~!t'~i£ 2 U\il\tl\l 

\.,.) 

'C: 
:i: -

800 

700 

600 

500 

~ 400 
" '" Co 

'" o 
300 

200 

100 

o 

Capacity vs total pile length 
Factor of safety shown 

u 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo I 
I""" Pile Analysis - RCS-9 .... 
r-

I 
10" Diameter - Pipe Pile (Close-ended) .' 

~ Compression Pile '"'* /' 

/ 
./ '" 

/ '" 

.. ---_ ... ._--_.-

/ - ."'~------' 

L 
/ 

JL 
Ultimate Total Capacity 

./ 
Side Resistance 

* Design x 3.0 

~ 
u Design x 2.5 

~I~ Design x 2.0 , 

o 50 100 150 

Total Pile Length [ft] 

File API Analysis -- Compression Pipe Pile 12 in. RCS-09 Closed 
Assumes cohesive undrained behavior in limestone 

200 250 

c 

GEOCONSULT 



_______________________________________ ~,~,&..,..=,.,~""""~'""""''''''<'''''''''-~'''~~~,='''=,=,~'*'\ __ ,,=''',,''''''"_=''&\%m=,''*,,\.''''''''''''~a~~!>"~.~"9h.-=~~~\.\~'l:."!ffil\lij"mlllll@~'%'OO 

u 

c: 
:;;; 
~ 

800 

700 

600 

500 

~ 400 'u 
[ .. 
U 

300 

200 

100 

o 

Capacity vs total pile length 
Factor of safety shown 

v 

Capacity vs Total Pile Length 

I J Recovery Solutions - Arecibo I ... 
Pile Analysis - RCS-10 - .- -

I I 
10" Diameter - Pipe Pile (Close-ended) L 

~ Compression Pile 
.-- .. -

~ V 
r:-- LI/ -~---

r----· 

o 

~ 
~ 

.-.~- .~-- ----_._- _ .. -

/' 

L 

~ 
~. -~ ----.-----~ --.---~------

V 

/' 

V V Ultimate Total Capacity 

Side Resistance 
. 

* Design x 3.0 

V V u Design x 2.5 

~ ~Ii Design x 2.0 

20 40 60 80 100 120 

Total Pile Length [ftl 

File API Analysis - Compression Pipe Pile 12 in. RCS-10 Closed 
Assumes cohesive undrained behavior in limestone 

140 160 

-

180 

GEDCDNSUlT 



____________ ~ ___________________________ ~""=" . <_-=""=->-"'m.,"')':=.J>."""ft&G*";m'ffi"$'<"':;"J!;AW=~""\W",,,m~~"=-~"'''='\''f.''N'-''B",'Jt5~'''W'''''''M~?:·Ni';,'i:&;,~"'t"ij",,%;,,,o-t--''''f''!!S!&.'ffI,Y.§!!£iliiiifW?,!'S!&.:",mm&!fMliiW!MtWlf!tmtf1J:MINM!f;litii __ ---

\..,;1 

c: 
:l2 
~ 

800 

700 

600 

500 

>. '5 400 

'" c. 
'" U 

300 

200 

100 

o 

Capacity vs total pile length 
Factor of safety shown 

~--

I 

, , 
~ 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo I 
Pile Analysis - RCS-11 

I I 
12" DiametE)r - Pipe Pile (Close-ended) 

--

:/-
- Compression Pile 

----

~V 
k.. 

i"'"" -r:-

o 

-+----t-- L I -. . . . 'U/ 

-_.,. __ ._ .. ... - ---_.--- .. --i- /' Y ."--------.~ 

~ ... - / r----· V A( L ___ ~ 

~ / 
Ultimate Total Capacity 

Side Resistance 

.f"" , ... '-Design x 3.0 ---

V _I -Design x 2.5 

~ ~Design x 2,0 
.- -,.-

20 40 60 80 100 120 140 160 180 

Total Pile Length [ft] 

File API Analysis - Compression Pipe Pile 12 in, RCS-11 Closed 
Assumes cohesive undrained behavior in limestone GEDCDNSULT 



~---~----~---
,~~ ____ •. "'m'N"""",,~~~"""o/I'!='~tMJE"";5S:!Jff>~=""'Wj'I!E"~~'-Wm"f(i.='&:~-''''~'-'!:,. __ ='':''=\yifff&_ :t1l j a-.~~ 

v 

c;: 
~ 

800 

700 

600 

500 

~ 400 
" [ 
'" o 

300 

200 

100 

o 

Capacity vs total pile length 
Factor of safety shown 

v 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo I 
.- Pile Analysis - RCS-12 -

I I 

/ 
. 

10" Diameter - Pipe Pile (ClosEl-ended) .. 
, 

~ Compression Pile V ~ r:-------- - -
~ , .. _._------ -

L' 

~ / 
, 

~ V 
- ----

/lJ / 
/ / -

~ 
/ Ultimate Total Capacity 

o 

~ 
Side Resistance 

• Design x 3.0 

~ / 
. ~ ~ Design x 2.5 

~ !I! Design x 2,0 

20 

. , 

40 60 80 100 120 140 

Total Pile Length [ftl 

File API Analysis - Compression Pipe Pile 12 in. RCS-12 Closed 
Assumes cohesive undrained behavior in limestone 

, . . . , . . . . 

160 180 200 

GEOCONSULT 



______ ~~ __ ~~_~~~~~~~~~~_=~~_&""'''''"., "~;;.."Wi\f}~wm6\~"!il1!§;iJ§!i'liim&~~~'&w.,\'=.'i'i'X*A'&"b'J."'='O."iliti.<VM0i~"'ff."~'ifflm~~Wi%!Mfft.,,\~'ffi.&.W1f1,~ 

\".) 

~.~ 

CL 
~ 

800 

700 

600 

500 

~ 400 
" co 
c. 
co 
U 

300 

200 

100 

o 

Capacity vs total pile length 
Factor of safety shown 

G 

Capacity vs Total Pile Length 

I 
Recovery Solutions - Arecibo I 
Pile Analysis - RCS-131 

I I . 
10" Diameter - Pipe Pile (Clos,:-ended) 

~ 
,. 

- Compression Pile 

V ~.--t .. •. --.. -
_L< 

r--. . •. .A /' 
~~V 

~~------" .. -- -_._" ... -- ----.--.----- -_._- j ~-~ .. ---- .... -- .. - •.... 

~ 1---. -- L I 

~ 
Ultimate Total Capacity 

~ Side Resistance 

I * Design x 3.0 

~ H Design x 2.5 
~ 

~. m Design x 2.0 
. . . . . . . . .... ... , , I I , • I , , , • I I I I I I 

o 20 40 60 80 100 120 140 160 180 

Total Pile Length [ttl 

File API Analysis - Compression Pipe Pile 12 in. RCS-13 Closed 
Assumes cohesive undrained behavior in limestone GEOCONSULT 



~ ______ ~ ___________ ,"~~~~~""""''''=''''~~~~=''''fulliS.=_'~W~"",''''''''~'!\\~\~~1ltj;'''-&;.\'WN''*~='6%.%~'=*'_~~'''-='[llMli3l;111;~",~, __ ",, __ 

v 

c:: 
:;;: 
~ 

G 

Capacity vs Total Pile Length 

800~~~~~~;;~==;=~~----r------r------r------r------r-----. 
I Recovery Solutions - AreciboJ 

700 q Pile Analysis - RCS-141 

I I 
10" Diameter - Pipe Pile (Clos~-ended) 

600 *""'" Compression Pile ' -I 

500 ~---J--
~ 400 +------+--~. 
" '" Co 

'" o 
300+----+------1 ---~----~~/~~?---+_----_+----+_-

200 +1---+_----1-

100+------~-~~---1------__+_---~1____~ 

Ultimate Total Capacity 

---Side Resistance 

- * Design x 3.0 

I i Design x 2.5 

0~~~:L~~~~~~-L~~~~~~-L~~~~)I~(~D~e~Si~gn~X;2~,~0~~~~J 
o 20 40 60 80 100 120 140 160 180 

Total Pile Length [ttl 

Capacity vs total pile length 
Factor of safety shown 

File API Analysis - Compression Pipe Pile 12 in. RCS-14 Closed 
Assumes cohesive undrained behavior in limestone GEOCONSULT 



_________________________ •• _____________ .... _~''''''~~~~"'>""":'"',_=.~'""'=~"'Sffl':"'''''''''&.==''','''',~'=~~'"'='''''~l·,'>'%'i.''_.'lP)%WI'H"~~'.-'''!oX,~''''~~=.''',,=''''''W<~~m. ___ ~~~"'W._.~ 

u 

Ii 
g 

800 

700 

600 

500 

~ 400 'u 
~ 
os 
() 

300 

200 

100 

o 

Capacity vs total pile length 
Factor of safety shown 

v 

Capacity vs Total Pile Length 

I I 
Recovery Solutions - Arecibo I 

r- Pile Analysis - RCS-151 -

I I -10" Diameter - Pipe Pile (ClosE7-ended) L_'-

- Compression Pile 

0 V 

./ /' J/ 

--- - -----~----;::;~----- - --------

./ --~ -- ----------r- ---------- .. -_.-

/ V ---------

V V Ultimate Total Capacity 

.,./' 
Side Resistance 

'* Design x 3,0 

~ H Design x 2,5 

~ 
o 20 

"" ~I~ Design x 2_0 
L~_ 

40 60 80 100 120 

Total Pile Length [ft] 

File API Analysis - Compression Pipe Pile 12 in_ RCS-15 Closed 
Assumes cohesive undrained behavior in limestone 

140 160 180 

GEOCONSULT 



u 

c: 
:i< 
~ 

600 

500 

400 

>. 
:!:: 300 
" [ 
ca 
U 

200 

100 

o 

Capacity vs total pile length 
Factor of safety shown 

G 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo 

Pile Analysis - RCS-01 I 
I I 

-~ 12" Diameter - Pipe Pile (Open:ended) ,. 

Compression Pile / I 

/ 
V 

v .. , .- ~- . v 
f I' - .-. 

V 

---- --~--~- .- V ._----" -------_._----

~ 
V 

-

/ • 

V 
u 

o 20 

)I( 

40 60 80 100 

Total Pile Length [ttl 

File API Analysis - Compression Pipe Pile 12 in. RCS-01 
Assumes cohesive undrained behavior in limestone 

-
Ultimate Total Capacity 

Side Resistance 

Design x 3.0 

Design x 2.5 

Design x 2.0 
----

120 140 160 

GEDCDNSULT 



u 

c: 
~ 

600 

500 

400 

~ 300 
" [ 
'" U 

200 

100 

o 

Capacity vs total pile length 
Factor of safety shown 

(~ 

Capacity vs Total Pile Length 

I 
Recovery Solutions - Arecibo! 

Pile Analysis - RCS-02! 

I I 

r- 12" Diameter - Pipe Pile (Open-ended) , 

Compression Pile V, 
10" ~ 

/ ~, 

... V' 
~ ._.- --_._-- --- r---~~~ --- -----

V 
/ -~ -

Ultimate Total Capacity 

...... Side Resistance 

./' '" -Design x 3.0 .----
:/ 

... "" ~ ~ Design x 2.5 

o 20 

-m 

40 60 80 100 

Total Pile Length [ttl 

File API Analysis - Compression Pipe Pile 12 in. RCS-02 
Assumes cohesive undrained behavior in limestone 

Design x 2.0 

120 140 

.~ 

160 

GEOCONSULT 



u 

c: 
:;;: -

600 

500 

400 

~ 300 .., 
[ 
co o 

200 

100 

o 

Capacity vs total pile length 
Factor of safety shown 

~ ±;. ==~,=", ~ =-'l'!i.·1!!ruWitl!",m\=,*:;''1:=WWi:i.''W.~1\"",,,r,.'®:,''·'&1;!:llliC:!(\M L ~~ 

G 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo 

Pile Analysis - ReS-031 
.~ .. 

I I 

~ 12" Diameter - Pipe Pile (Open-ended) /;. 
Compression Pile 

L I 

/ 
V 

It. , 
",. " 

L '" -- - -

/ 
/ 

1--- -~--- ---------_. ------ ----

/ 
~ 

--

~ --_ ... __ .. _ .. _-_._--

/ 
.---~--- -_ .. _----

... 

:/ 
~~ 

o 20 

"9~ 

40 60 80 100 

Total Pile Length [ft] 

File API Analysis - Compression Pipe Pile 12 in. RCS-03 
Assumes cohesive undrained behavior in limestone 

Ultimate Total Capacity 

Side Resistance 

Design x 3_0 

Design x 2.5 

Design x 2.0 
._ ... _. 

120 140 

---

160 

GEOCONSULT 



u G 

Capacity vs Total Pile Length 

600~-----r-----'------,-----~----~----~------~--~ 

'bo __ I tions - Areci ------t~7 
Recovery Solu 4 :===t4

1
=:--:-----t!_---------l-i~~'. ' - R CS-O .. . ., 1 

Pile Ana~sls --(0 --~m-ended) . • I I I .." 
500 . t·· _ Pipe Pile p 'I ~., 12" Dlame er . 

'on Pile 
com.~.rr:~', . ! .. " 

<0"_1 
I. 

t 300 r==t==t - .. ----l--=t-~-
c3 I J:---T-;;i~; C;p~~iiy + i Ultimate 

'00 ;- Si"" R~i,."~ 

c: 
g 

" .... w .. Design x 3.0 

--Design x 2,5 

, 20 J 

100 1 __ ","", . 

o k:::l~~---; o 20 40 60 80 100 120 140 160 

Total Pile Length [ft] 

Capacity vs total pile length 
Factor of safety shown 

File API Analysis· Compression Pipe Pile 12 in, RCS·04 
Assumes cohesive undrained behavior in limestone GEOCONSULT 



________________________ ~<~\'''''''.,'"''''''''''''''.'''.,''~""""~==_~=.,~,~.m.'''''.,i'''''''''''''''='''"'''''~''''''''_''''''''''''''J'''''''''''1imWti'>'''''''''''l'Ifu~~~~=_'*'~ 

u 

Capacity vs Total Pile Length 

600.-----,---~----~----_r----~----~----r_--~ 

Recovery Solutions - Arecibo 

Pile Analysis - Rcs-51 
--r / 

/-
- 12" Diameter - Pipe Pile (Ope,,!-ended) / 

Compression Pile I / . 
400 * $ 4·",,,· . OM. ~",m . I 

500 i =+ 

c: 
g i "f'·' t --"-1-"" -:--.... I. I~' 'W· mi ·*< ____ 1 

200 I I ......-+--._-- - --1--1 

____L-----L...... 
Ultimate Total Capacity 

100 +_ .. ___ . _._.___ .... __ .. __ ._ Side Resistance 

,. ,,"' Design x 3.0 

--Design x 2.5 

~ .. Design x 2.0 o --- ___ ... _ ... .J 

o 20 40 60 80 100 120 140 160 

Total Pile Length [ft] 

Capacity vs total pile length 
Factor of safety shown 

File API Analysis - Compression Pipe Pile 12 in. RCS-05 
Assumes cohesive undrained behavior in limestone GEOCONSULT 



Vi 

a: 
i§. 

600 

500 

400 

~ 300 
" '" c. 
'" U 

200 

100 

o 

Capacity vs total pile length 
Factor of safety shown 

v" 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo 

Pile Analysis - RCS-6J 
._-

I I 

- 12" Diameter - Pipe Pile (Open-ended) 

/ Compression Pile 

*. I . .. ~~ /-1 --. .~ 

/ 
-- L 

~~-~--.----

/ 
/ 

-~ f---------

V 
V ,-

Ultimate Total Capacity 

Side Resistance 

V * -Design x3.0 

~ H Design x 2.5 

~ ~I~ Design x 2.0 
.-

o 20 40 60 80 100 120 140 160 

Total Pile Length [ttl 

File API Analysis - Compression Pipe Pile 12 in. RCS-06 
Assumes cohesive undrained behavior in limestone GEDCDNSULT 



~ ___ ~_~ __________ = ______ =~~"'-"""'="'--""'''''''''''''''''-''''\'''''''''''''''"~_~~_'\==,w",Ji~~'>l..wAW,;=#",*,iI.&!:;.'1.~,!m_w&""\'i>.'.-",iJtt!i,:ii"';!f*""wm&~"'~~ 

u 

c: 
~ 

600 

500 

400 

,., 
~ 300 o .. 
Q. .. 
() 

200 

100 

o 

Capacity vs total pile length 
Factor of safety shown 

\~ 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo 

Pile Analysis - RCS-71 

---+ I 
.. ----1--------

- 12" Diameter - Pipe Pile (Opel1-ended) 

V Compression Pile 

I l~ __ . / .-.-.. ~--

/' 
/' 

. ",""'" .. 'W 

./ '" 
.~.-- . _ ... _- ----

/-
/ 

_ .. _--_._ .. 
~--- ---,----- ,---+ .. / 

/' 
Ultimate Total Capacity 

Side Resistance 
.- .. _.-

/ 
f""'"""" ""w"6Design x 3.0 

r~ 
-Design x 2.5 

~Design x 2.0 
. . . . r-- •.• I • • - • ~~ • 

o 20 40 60 80 100 120 140 160 

Total Pile Length [ttl 

File API Analysis - Compression Pipe Pile 12 in. RCS-O? 
Assumes cohesive undrained behavior in limestone GEOCONSULT 



v 

c: 
~ 

600 

500 

400 

>. 
:'.: 300 
" co c. 
co 
U 

200 

100 

o 

Capacity vs total pile length 
Factor of safety shown 

G 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo 

Pile Analysis - Res-81 
----- --- --... -"-~ ---

I I /. 
- 12" Diameter - Pipe Pile (Open,-ended) / 

o 

Compression Pile / I . ---,,-.~ 

/ 
V 

I ._"-' 

----_. --f------.-- / _.- -----. _ •.... -

/ 

~ ---------- ----- ----.. _---- ---- - -------------

/' ,---

~ 
Ultimate Total Capacity 

Side Resistance -

V iii -Design x 3.0 

~ 
ljo<-Design x 2.5 

1Il Design x 2.0 
-

20 40 60 80 100 120 140 160 

Total Pile Length [ttl 

File API Analysis - Compression Pipe Pile 12 in. RCS-08 
Assumes cohesive undrained behavior in limestone GEOCONSULT 



____________ ~ ___ ~ _________ ~,~.OM_'""'''''''''"''''''''''''''''~='='''''IO'\l.,'''~ __ ~=~=''"''''''''''It'=_'''''& __ ''''''''~h\·{ .. \*M''~''''=";'.'''''''n<<W,''1~~'':m..·''''M\'~i,"'-~~_lI&_ ) ":®1(1io 

o 

0: 
:s< -

600 

500 

400 

~ 300 
" ~ 
co 
U 

200 

100 

o 

Capacity vs total pile length 
Factor of safety shown 

v 

Capacity vs Total Pile Length 

I 
Recovery Solutions - Arecibo ! 

Pile Analysis - RCS-9! 
- -

I I 
- --

""'" 12" Diameter - Pipe Pile (Open.-ended) ,-

Compression Pile 

I I Y I I - -.-~-

-/('" I 

.", '~ . . - ~)K 
./ -- ------ -- --- ... _-------- ----

~ 
V 

~----~ -----------. . .... --- --- - - -- .-- ....• _-----.- -- ----

/ U"m,'" To., C'p,", I 
--- .;/' -----~- ---- -- - - ------ Side Resistance 

V 
------------ . _.----

/ 
-Design x 3.0 

I-Design x 2.5 I 

:~ m Design x 2_0 I 
J . . . . .... , . . . . , . , •• I I ""I'L __ •. __ .. li~J 

o 20 40 60 80 100 120 140 160 180 

Total Pile Length [ttl 

File API Analysis - Compression Pipe Pile 12 in_ RCS-09 
Assumes cohesive undrained behavior in limestone GEOCONSULT 



u 

c: 
g 

600 

500 

400 

>. 
:t::: 300 
" co 
Q. 
co 
U 

200 

100 

o 

Capacity vs total pile length 
Factor of safety shown 

_~~_"''''''''~~_~~_''''''-''*'''''<''''''j''''~'''\;W\\'1~~WmJ'!JA\'t't'lJ,..'''·=="~=_";":""'W(0:,\\"-"''W11''_t'0.'fu~~~,&~~~, 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo 

Pile Analysis - RCS-10 I 
... --_ . 

j j /. 
...... 12" Diameter - Pipe Pile (Open.-ended) V 

Compression Pile / I I 

k '"'" '" " 
~ " " .. ",.,",,,,, 

./ --
V 

/ .. __ .. 

I ----

---V Ultimate Total Capacity 

o 

/' Side Resistance 
----

= ., Design x 3.0 
----------vV 

--Design x 2.5 

-----
20 

~ 

40 60 80 100 

Total Pile Length [ttl 

File API Analysis - Compression Pipe Pile 12 in. RCS-10 
Assumes cohesive undrained behavior in limestone 

Design x 2.0 

120 140 160 

GEOCONSULT 



_____________ · ______ '~ _______________ .,"="'~m='_""'~'=~_~"'_',==\,,~w:~z.l\.\wt&R""»"W:::m0%,,'lll\'%>!01_"_'J.'!.._~mti>,"'_'%l~>l~~"'~j ____ _ 

v /" , v 

Capacity vs Total Pile Length 

600.-------~------_r------_r------_r------_,------_,------~------~ 

500 

Capacity vs total pile length 
Factor of safety shown 

o 20 40 60 

I-===!~Itimate Total Capacity 

---Side Resistance 

---Design x 3.0 

80 100 120 140 

Total Pile Length [ft] 

File API Analysis - Compression Pipe Pile 12 in. RCS-11 
Assumes cohesive undrained behavior in limestone 

160 

GEOCONSULT 



. _____ ~ _______________________ .'.m_= ____ "'='M';\\~_==»~_~","'1'i"'''''''''''=>~~~''~=-~~«=\>''.='''<WA,\1g,,"'''''''''''m''''Y<i'j;,%\W?","\o/.stmJtl&.'mmn".,,*,A"(!!l:l};fu'(\,.4:&~\~4_*~ 

~ 

c: 
:;;: 
~ 

600 

500 

400 

~ 300 o .. 
Co .. 

(,) 

200 

100 

o 

Capacity vs total pile length 
Factor of safety shown 

( . 
~ 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo 

Pile Analysis - RCS-121 

I I 
-~ t-----.. 

to- 12" Diameter - Pipe Pile (Open~ended) ~ .= -
Compression Pile 

I )K 
I I 

_ .... ---... -- ----_._-
I 

V 
/ I 

/' 
/ 

/ "" 

-... ~.-

o 

~ 

./ 
~--..... ---_ .. 

/ 
/ 

-.~ .. - ... 

~ 
~ I 

II 

II 
---- ---"-" 

V l · ~ 
.. ~,,-¢~ 

- ~I~ 

20 

.. .. , ... , 

40 60 80 100 

Total Pile Length [ttl 

File API Analysis - Compression Pipe Pile 12 in. RCS-12 
Assumes cohesive undrained behavior in limestone 

" -._-, •. ----

.. 

.-~- .. ----
Ultimate Total Capacity 

Side Resistance 

Design x 3.0 

Design x 2.5 

Design x 2.0 , . • ---,---, t . .. -

120 140 160 

/, .. "'''-\ 

V 

GEOCONSULT 



___________________________________ ""' ___ '"m_"'~= ,'~"""_\%,~~ri.~4)\:;'I_~w;6,,,,,"'=>m,~{\":*)?a":S'&\"'t_,gfm>XI:@.~~~W.,;.%\~=Ii;}~4.."i\\,~"lliiI.~~'&.'§IDili~ 

u 

c: 
:;;: 
~ 

600 

500 

400 

~ 300 
u 
II 
'" u 

200 

100 

o 

Capacity vs total pile length 
Factor of safety shown 

v 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo 

Pile Analysis - RCS-131 
,-

---- ,---, 

I I 
, 

...... 12" Diameter - Pipe Pile (Open.-ended) 

L 
,-

Compression Pile 
I I I .. --.. _--

/ 

, " ' 
. ~ , '" -' / 'l( 

./ -- , " ' --

I /1 
- -- ---------

--.-" 

~ 
,/ 

Ultimate Total Capacity 

Side Resistance --r 

/ * -'Design x 3,0 

V 
'-Design x 2,5 

o 20 

- !It--Design x 2,0 

40 60 80 100 

Total Pile Length [ttl 

File API Analysis - Compression Pipe Pile 12 in, RCS-13 
Assumes cohesive undrained behavior in limestone 

120 140 

,-

160 

GEOCONSULT 



' __________________________ . ________ ~~."WiO:!f;',"tw;m""''''''':''''':''''',:J'''''~'''_ __ ~''ci'''''''"~''''.''''''"··'{,,*,,;,;''''wm'''·;wi!J!s''''?J.m=.'iWl':i!'/_& __ .""Wf="Q!Zi'S!.~'='R;~y;"':'_"'_=.'>_'!t"t'&WjY:N!!ifH""X~~,:!:Y""WI£Y;N:5f>:imS:lM!Iifi!2im_&6.~~~~ 

G 

a: 
:;;: -

600 

500 

400 

~ 300 
u 
[ 
co 
U 

200 

100 

o 

Capacity vs total pile length 
Factor of safety shown 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo 

Pile Analysis - RCS-141 

-~--e-- I I 
.. 

F 12" Diameter - Pipe Pile (Open.-ended) 
. , . 

/ Compression Pile 

I I 
* 

I ---

/ 
V 

. ... -'" 
e--.. .. ..... -_.,.- - .. _ .. _--- --- .. ~.--

V 
~. ..... _--- .. . _-- .. _. ------

... / -------- ..... - ---------

/ 
/ 

.. __ ._ ... _. 

Ultimate Total Capacity 

.... --
Side Resistance 

/ '" Design x 3.0 

L 
)-Design x 2.5 

--lK-Design x 2.0 _._._. 

o 20 40 60 80 100 120 140 160 

Total Pile Length [ft] 

File API Analysis - Compression Pipe Pile 12 in. RCS-14 
Assumes cohesive undrained behavior in limestone GEOCONSULT 



_~~~~~~~~_~~~ ____ ~ ___ ~_~"=="".,",==,,=''''''''''''''''m&l'""m"""",;""~~~_"<""\"""='<"'&=""='''=-~~'=''''''w)."",,'&M.-~\%.""",,,,,,,,,,,m:,,,:~:,,,,,w~~,,,,,,,;;,,,,,W@'\""~~"_ 

u 

c: 
:;;: -

~ 

Capacity vs Total Pile Length 

600 [ 

Recovery Solutions - Arecibo 

f I Pile Analysis - RCS-
15 1 I +-. _. ___ 1. . ____ _ 

500 - i i . -- r---
-12" Diameter - Pipe Pile (Open-ended) ---+_·_·-..,...---17""'" 

400 

Compression Pile I . 

t .. , .. ",ow 

~ 300 

~J- ',1__- ~ 
_ ~ --I--------II.,Z.. -=+=---njn ___ ~~_1 

! ~ 
200 +- -I -~----+--

Ultimate Total Capacity 

100 +-~_. _____ .___ _ ______ . Side Resistance 

.. ··Design x 3.0 

'-Design x 2.5 

o ~ "Design x 2.0 J 

Capacity vs total pile length 
Factor of safety shown 

o 20 40 60 80 100 

Total Pile Length [ttl 

File API Analysis - Compression Pipe Pile 12 in. RCS-15 
Assumes cohesive undrained behavior in limestone 

120 140 160 

GEOCONSULT 



u 

1400 

1200 

1000 

~ c. 800 :;;: 
~ 

~ 
" '" c. 
'" 600 u 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

_____ . ______ ._._,_., ____ ~~m=~~-'."="""'=="". ",,,. "'<%..""""'~~~<!.\'_.:;,.w.~.l';'*_~.'t\,~\)l.'mt"'t!I)&m%'ffiW;,l;,.~;,.'>l&\'_"'=W'=llilllliOO_ t"~~ 

u 

Capacity vs Total Pile Length 

-
r Recovery Solutions - Arecibo I 
r Pile Analysis - RCS-011 

... __ . 

t 18" Di~meter _I Pipe Pile (Close-ended) >. 

l Compression Pile _~ '1 1 .. /. 
[ 

/ ~ l /._-- ... ............ . , 
-' 

~ V 
/ 

t / 
-~.- .. 

~ 
V 

..-- •... -.-

V .-.--.. ~-- _. .. ----

t:::: V .----
Ultimate Total Capacity 

~ Side Resistance 

f ------
m ---Design x 3.0 

~ ~ 
--Design x 2.5 

*'-Design x 2.0 
.. . . . , • • • i . . . . , . . . 

o 20 40 60 80 100 120 140 160 180 200 

Total Pile Length [ft] 

File API Analysis - Compression Pipe Pile 18 in. RCS-01 Closed 
Assumes cohesive undrained behavior in limestone GEOCONSULT 



__________________________ ~~ _______ ~"."';t>"!":"'..,~~~"""'===='""'=_~=~~{;:A~~ __ '''f'=.Th'?.,,=&.'_fu,''''''(')~'''~''1Thn.''''"''<!Mc_'$iWiAlI.V.~"''!2t®!lA_~~~~~~ 

v 

1400 

1200 

1000 

~ 

Co 800 
~ 
~ 
"u .. 
Co .. 600 
U 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

G 

Capacity vs Total Pile Length 

I 
Recovery Solutions - Arecibo I 
Pile Analysis - RCS-021 

---
I I 

18" Diameter - Pipe Pile (ClosE7-ended) 

f-' Compression Pile _- I I -- 4---

~ 
V-

/ 
"""""". - - -'----" 

/' V 

L ~ - ""--------

0 V 
._.-

~ 
V ----

r:::: 
Ultimate Total Capacity 

Side Resistance ....., 
- -"Design x 3_D L-J-"' ~ V1---~ --X-Design x 2_5 

/. ~ Design x 2_D 

o 20 40 60 80 100 120 140 160 180 200 

Total Pile Length [ttl 

File API Analysis - Compression Pipe Pile 18 in_ RCS-02 Closed 
Assumes cohesive undrained behavior in limestone GEOCONSULT 



u 

Capacity vs Total Pile Length 

1400 r===r=-i-T-i--T""---,-""""""l---,-----,---
Recovery Solutions - Arecibo 

1200 Pile Analysis - RCS-03 ..... J, . • 1 ' .,* 
18" Diameter - Pipe Pile (Close-ended) 

1000 *~ Compression Pile ,----1 

:e: 800 - ~-n' "I" .1 "----~~ 

=. 
~ 
o 
co 
Q, 8 600 -- ----- ----i-- --1-----1 

400 +------1----,,----1-----1---- --~ . ·1----
1=:::::::uultilti;:;:m;;;a~te~Total Capacity 

--Side Resistance 

200 iii "Design x 3,0 

"H Design x 2,5 

-","* Design x 2,0 
O~~~~~~~~~~~~~~~~~~~~~~CF~~~~C"~-.J 

o 20 40 60 80 100 120 140 160 180 200 

Total Pile Length [ft] 

Capacity vs total pile length 
Factor of safety shown 

File API Analysis - Compression Pipe Pile 18 in, RCS-03 Closed 
Assumes cohesive undrained behavior in limestone CEDCDNSULT 



_______________________________ ~"""'''''''.''''''''''."''''''«'''''''t\=''<'''''>.''''''''~=~,~"\,_="",,, .. ,=~===_"=~'", __ m'~~"""""=\"t1'~=,"""-"'''''''O"';''',"''*>w'''''''m>;?&m\~t'=1%~%>"'W"",~'({ID~'lill>.~,.w.~"U<liJ!W.~ 

u 

1400 

1200 

1000 

]: 800 

"'" -
~ 
u .. 
Q. 

.. 600 o 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

, 
"-) 

Capacity vs Total Pile Length 

I I 
Recovery Solutions - Arecibo I 
Pile Analysis - RCS-041 

I 
, 

18" Diameter - Pipe Pile (Clos,,:-ended) " 

+- Compression Pile I A, 

V L . .~" - . , . . .. ,,,., 
-'-0- ._ 

/ " 

L / 

7 ,/ 

/ 
1-' .. -~--

I _V Ultimate Total Capacity 

Side Resistance 

f 
_ ..... ··"Design x 3.0 

~~ Design x 2.5 

~lI1--Design x 2.0 

o 50 100 150 200 

Total Pile Length [ft] 

File API Analysis· Compression Pipe Pile 18 in. RCS·04 Closed 
Assumes cohesive undrained behavior in limestone 

250 300 

GEDCONSULT 



_____________________________________________ ~__.m",>'";""'~~~"'.~;1:M\""~"'W_'0;>:r,~"'"~W,\"'WW>.""'_~=N"'r~'tlW..~"*'~'<J 

u 

1400 

1200 

1000 

~ 

800 Co 
g ,., 
:t:! 
() 

'" Co 

'" 600 0 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

Capacity vs Total Pile Length 

I 
Recovery Solutions - Arecibo I 
Pile Analysis - ReS-51 

----
I I 

18" Diameter - Pipe Pile (Clos,,:-ended) , 

_~ Compression Pile _./. 
}--------

I 

~ V 
l:/ V " 

/ ----

/ V ('1 
------------- ----------V _.--"------- ----- -- -------+---------------

,-------------- ------

~ 
Ultimate Total Capacity 

~ Side Resistance 

-- --

~ ---
- • Design x 3.0 

I !-"" Design x 2.5 

~ ~"···Design x 2.0 

o 20 40 60 80 100 120 140 

Total Pile Length [ftl 

File API Analysis - Compression Pipe Pile 18 in. RCS-05 Closed 
Assumes cohesive undrained behavior in limestone 

160 180 200 

GEOCONSULT 



~~.---.----.--, ~, ."".,-=. ... ~ . _ "" =---""~~="'lli"-'_~=--'"""'-"'.-<%ttao~=\Y:~~O&wt:.~Yt-._''''-''l"\,,S~EI:\%.'l>~n"ttl':'-mmra.~\\_~~~ 

u 

1400 

1200 

1000 

~ 

800 Co 
:;;; -
~ 
u 
[ 
'" 600 0 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

/-.. 

U 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo I 
Pile Analysis - ReS-51 . 

I I 
18" Diameter - Pipe Pile (Close-ended) 

" 

_ Compression Pile .~ 

I: ' . """"""""" ... , ... 
y 
.... ~ . .... 

L 
V V 

/ ---- - --.------- --

/ 
,/ V 

L _. ______________ 
- ---~--.. - ------- - - ----- --- ----

~ 
o 20 

V ~. -------_. 

~ 
Ultimate Total Capacity 

Side Resistance ....... 

~ V .. Design x 3.0 

J ' ;p"Design x 2.5 

)1 ..... Design x 2.0 
-,-,-- .. _ ... 

40 60 80 100 120 140 160 

Total Pile Length [ft] 

File API Analysis - Compression Pipe Pile 18 in, RCS-06 Closed 
Assumes cohesive undrained behavior in limestone 

-

180 

GEOCONSULT 



------'"~=~,---<= ====.~. """'''=''''''\= __ '''''''''''''~'~'';:'\'_'''''=''=~\WJl=-''''''''",~'=~=''_'K~,~'" "'"~_~ 

v 

1400 

1200 

1000 

~ 

Co 800 
~ 
~ 
'0 

'" Co 

'" 600 u 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

Capacity vs Total Pile Length 

~ 
Recovery Solutions - Arecibo I 

. Pile Analysis - ReS-?I. 
.--

I I . 
18" Diameter - Pipe Pile (Close-ended) .' 

~ Compression Pile [ I . 

. 

~ 

o 

.. .. / ~ 
~ "''''"'00"''>' .. - ' .. -- .. _--

.~ V , 

A --_. ""---- - ---._ ... -

l:/ V 
-_._" / __ J=~ __ 

~ / Ultimate Total Capacity 

.~ 
Side Resistance 

r:. ~ "'-"Design x 3.0 

~~ ""Design x 2.5 

~ ~ --lK-Design x 2.0 

20 40 60 80 100 120 140 

Total Pile Length [ft] 

File API Analysis - Compression Pipe Pile 18 in. RCS-O? Closed 
Assumes cohesive undrained behavior in limestone 

- ..... 

160 180 200 

GEOCONSULT 



~~_~_~_~ ____ '_""==»',",,,,",.'i"":'=<'1':..''''m.. "~=~~=>m~!i;'I~""="'~·®:"\"W.'i.l"';M'''''%"'AWI;'i%.~ii!it;;'.1\\",,,1!<»X;;~'''jli~";WS!(j'n!;t!W*\j:;,;~,,-= \jjj 'im.:""' __ • 

'v G 

Capacity vs Total Pile Length 

1400.----,-----r----~----r_--~----~----r_--~----r_--~ 

Recovery Solutions - Arecibo 

Pile Analysis - RCS-8 I I I 
1200 ,m r ' ,- V"" ., i' i" • 

18" Diameter - Pipe Pile (Close-ended) 

1000 *'" Compression Pile _ ' ! , _____ 1 

! 800 - II . ... 1-. 

J 600 ------ ----- -.,£-+--,.<''-----1----+----1----1 

400 +-----+---f-----~----......... - --+----+----1 
,-- Ultimate Total Capacity 

---Side Resistance 

200 1------ --- 1-- ",,,"~, '"'Design x 3.0 

---Design x 2.5 

L.: *--Design x 2,0 __ _ 
o~~~~~~~~~~~~~~~+=wci~==g===~ 

o 20 40 60 80 100 120 140 160 180 200 

Total Pile Length [ft] 

Capacity vs total pile length 
Factor of safety shown 

File API Analysis - Compression Pipe Pile 18 in. RCS-08 Closed 
Assumes cohesive undrained behavior in limestone GEOCONSULT 



o _____________ ~ __ ~ __________________________ 't"""''''''_~'»_'l-=""'~~=<'~":,~·~l?<:_M.=~\~"'t"'''''(*''~_==.Jl.'<.~_'''=,,w __ ,,=w~''''=~=\,,!)!~~\W~~L = 

u 

1400 

1200 

1000 

c: 800 :.: 
~ 

~ 0C:; 
III 
Co 
III 600 0 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

o 

~ 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo 

Pile Analysis - RCS-9 

18" Diameter - Pipe Pile (Clos~-ended) 

Compression Pile 

0,*_0_ 

----- --------

----.. _"'"--_.----- --------- --- -_._-------

Ultimate Total Capacity 

Side Resistance 

l!6tIiJJIl:aDesign X 3.0 

I<-Design x 205 

.,,~* '>Design x 200 

50 100 150 200 250 

Total Pile Length [ft] 

File API Analysis - Compression Pipe Pile 18 ino RCS-09 Closed 
Assumes cohesive undrained behavior in limestone 

o 

GEOCONSULT 



·~~ ___________________________ ,~ ______________ """~~"'_""'''=-~""""""~~~\t%~~~"""-~_*'-~~='<!ffi\\'>~~~~ 

v 

1400 

1200 

1000 

~ 

800 Co 
:;;:: -
~ 
'u 
'" Co 

'" 600 () 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

v 

Capacity vs Total Pile Length 

1 

Recovery Solutions - Arecibo I 
Pile Analysis - RCS-1 0 I 

" , 

1 1 

18" Diameter - Pipe Pile (Clos~-ended) " 

Compression Pile I .-.. ,L, 
~ 

/V I. 

~V 
---, / ~ V 

----, _-.I~ 
~V 

--1--- -'' 

o 

--".. ,-
Ultimate Total Capacity 

/ Side Resistance 

~~V 
... Design x 3,0 

-X-Design x 2.5 

,~ Design x 2.0 

20 

. ... . .. , .... 

40 60 80 100 120 140 

Total Pile Length [ftl 

File API Analysis - Compression Pipe Pile 18 in. RCS-10 Closed 
Assumes cohesive undrained behavior in limestone 

160 180 200 

G 

GEOCONSULT 



,~ _____________________ """"""""-,,~=='" , """"~."s;,,,,,,.<,,,,=,'1tM(= ~="'~"-'=-"*""'1""~ __ '~\\w%\\L'B-%>\t"l{l\~\\~:;;&=~'>iS}.~ 

v 

1400 

1200 

1000 

a: 800 :;: 
~ 

Z' 
'u .. 
Co .. 600 u 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

l) 

Capacity vs Total Pile Length 

I 
Recovery Solutions - Arecibol 

Pile Analysis - ReS-iii I 
I I I 

18" Diameter - Pipe Pile (Clos~-ended) .' 
~ Compression Pile . 

V 

~ ~' ., , ~~~ 
/V::>/. ~ 

_ .. 1 ' -- _ .. _-

/~ / I 
_ ... __ . . _-_ .... _--_. ~. _____ t-=~=__=:::_ 

~7 
vt~ 

Ultimate Total Capacity 

Side Resistance 

,..-Design x 3.0 

-»-Design x 2,5 

~ 
* Design x 2,0 

.... '7'7' 

o 20 40 60 80 100 120 140 160 180 

Total Pile Length [ttl 

File API Analysis - Compression Pipe Pile 18 in, RCS-11 Closed 
Assumes cohesive undrained behavior in limestone GEOCONSULT 



~~~~ __ ~_~ _____ ~ ____ "'===~_~""""~ ~ _~t>.~=~"i.-l"","""~~"<.ZW""'~=>1l\'_~"'"~"~~_"'","nW-j\lfiiill''';w."",,,;'P»2_"M.~$."%:;~W;~ l' m.~~=w.\Il%. __ ~ 

u 

1400 

1200 

1000 

~ 

800 Co :.: -,., 
~ 
'" Co 

'" 600 0 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

Capacity vs Total Pile Length 

I 
Recovery Solutions - Arecibo I 
Pile Analysis - RCS-121 

I I 
" 18" Diameter - Pipe Pile (Close-ended) ,., 

~ Compression Pile. ----

V 
L . -'- -.' - /' L / .. _._---

~ / -

~ 
-

/ 
./ 1-----.. - . _ ....•. .. 

,- ---

J/ /~ Ultimate Total Capacity 

/'" Side Resistance 
-_ .. _- . 

~ 
",.. V ""-Design x 3.0 

~ -Design x 2.5 

~ , ••• ,,* Design x 2.0 

o 20 

, . 

40 60 80 100 120 140 

Total Pile Length [ttl 

File API Analysis - Compression Pipe Pile 18 in. RCS-12 Closed 
Assumes cohesive undrained behavior in limestone 

, .. ~-----;------;---;" 

160 180 200 

(~ 

GEDCDNSULT 



u 

1400 

1200 

1000 

c: 800 
~ 
", 
~ 

" '" Co 

'" 600 u 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

~~~~,~~~~~_=-'"",,,,,,,,,,,,,,,,",";,,,,\o=.,,=:'t"""-====""''''==J>,~='=''"''''',:!:\~\",-~,,"!m,,~''==:''Wowm.~=>:<i:'&'':<Wj&~\~=~~~'M~''''X i~ 

v 

Capacity vs Total Pile Length 

\ 

Recovery Solutions - Arecibo I 
Pile Analysis - RCS-131 I 

.-.~ 

I I I 
18" Diameter - Pipe Pile (Close-ended) 

. 
" 

'" Compression Pile h. 
~ ,/ L ... ., .cw 

1/ 
V 

.. .•. /1 
--~----- ---

;/ V 

~J .- -:7 -.-.,.'~-

-~ _.-_. . .. _-

ty/ 
/ Ultimate Total Capacity 

... 
~ 
o 

~ Side Resistance 

J---
... Design x 3.0 

. 
~ 

~~ Design x 2.5 

20 

ll~Design x 2.0 
.. •••• , •••• I •••• 

40 60 80 100 120 

Total Pile Length [ttl 

File API Analysis - Compression Pipe Pile 18 in. RCS-13 Closed 
Assumes cohesive undrained behavior in limestone 

140 160 

I 
180 

GEOCONSULT 



~~_~~~_~~~~~_~=== __ ~=~~"""= .$ =""~~_="iW"'=,-"effi"'"!'fM!'.*m!'!""\~"w'~"')'~'\~Mma:,.~'im'-=-''\\_l\~1!'~~_~~'@.~~ 

IV 

1400 

1200 

1000 

0:: 800 
~ 
>. 
~ 

" co c. 
co 600 0 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

G 

Capacity vs Total Pile Length 

I 
: Recovery Solutions - Arecibo 

- Pile Analysis - RCS-141 
--

- I I 

: 18" Diameter - Pipe Pile (Close.-ended) ,-

f~ Compression Pile L, -
- / -

~ l . 1/ 
---~.-.-

i 

~ / 
c 

------ / 

V V 
1--- --~ -- ------... "~ 

~v r~ 
Ultimate Total capacity --1 

V 8;0. R~;""'~ I 
~ -----

* Design x 3.0 . 

~ 
H Design x 2.5 

m· .. " Design x 2_0 
:,.::;;----: 

o 20 40 60 80 100 120 140 

Total Pile Length [ft] 

File API Analysis - Compression Pipe Pile 18 in_ RCS-14 Closed 
Assumes cohesive undrained behavior in limestone 

160 180 200 

GEOCONSULT 



,.,, _____ '_m ____ < __ == tt= ::; _ t~~~~"=""~~'_~~¥>.'TIim'f=~_''''~~_._~~~'m\Wi)'Wem_%(''''.,,_ 

o 

1400 

1200 

1000 

~ 
Q. 800 :;;: 
~ 

", 
~ 
0 
co 
Q. 
co 600 0 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

v 

Capacity vs Total Pile Length 

I 
Recovery Solutions - Arecibo I 
Pile Analysis - RCS-151 

I I 
18" Diameter - Pipe Pile (Clos~-ended) ,< 

~ Compression Pile < < I - /. 

V L - --<--

~ / ./ 
--~.--- -.. -----

V 
./ 

/ ... _-

~ /' 
----

Ultimate Total Capacity 

n .J Side Resistance 
/ --

V ~ 
". '"Design x 3,0 

~ 
~-Design x 2,5 

o 20 

.. ~ ... ,. Design x 2,0 

40 60 80 100 120 140 

Total Pile Length [ft] 

File API Analysis - Compression Pipe Pile 18 in, RCS-15 Closed 
Assumes cohesive undrained behavior in limestone 

160 180 200 

GEOCONSULT 



_________________________________________ "'"_""''''''''''~~~"""""'~~"""'''''!;;J,:'!'''%''''':i!;'i'''''''''m~_=''~_wm._'''W!2 ~ ~!mi1\ 

u G 

Capacity vs Total Pile Length 

900~----~--~--,_----_r------_r------r_----_r------,_----~ 

800 

700 

600 

- Recovery Solutions - Arecibo 

Pile Analysis - RCS-01 

:§: 
"" 500 ------ -- ------- +-------1 -
~ 
" .. 
g. 400-----+- +------1 
o 

300 I 1-- -----1 1------1 

200 1---1-- li--===~uWlti;:;m;_;a;;;te~TTcoi~~p~~ity-
--Side Resistance 

100 'M", 'Designx3.0 

-~~ Design x 2.5 

~Design x 2.0 -.J 
o --

o 20 40 60 80 100 120 140 160 

Total Pile Length [ft] 

Capacity vs total pile length 
Factor of safety shown 

File API Analysis - Compression Pipe Pile 18 in. RCS-01 
Assumes cohesive undrained behavior in limestone GEOCONSULT 



.. ________ '",,,,,,,,,,,,,,,,,,,,,,,,,,"''l''''''''''''''''''~~=,, '" ,,.=t~~""w.!§*="'l1\'&~'!f!»,..""-=_,@,&"I!O~ll~~'WMff!#mi!{§!"'~lS~~~~~ 

LJ 

900 

800 

700 

600 

c: 
:i! 500 
~ 

~ 
'(3 
co g. 400 
(,) 

300 

200 

100 

o 

Capacity vs total pile length 
F actor of safety shown 

l,; 

Capacity vs Total Pile Length 

I 
~- Recovery Solutions - Arecibo I , 

r-- Pile Analysis - RCS-02. - ----- - ---

I I 
/. _ 18" Diameter - Pipe Pile (Open~ended) " 

V_ Compression Pile 

t- c----------
/' 

- / ---.. f------.--
/ 

/ - --,- ---

r 
7' 

f=---f-------. - ----.,~--

/ --.--- Ultimate Total Capacity 
/' 

~ 
Side Resistance 

- .. Design x 3,0 ....- c--

/ 
'-Design x 2,5 

~Design x 2,0 
._,-

o 20 40 60 80 100 120 140 160 180 

Total Pile Length [ft] 

File API Analysis - Compression Pipe Pile 18 in, RCS-02. 
Assumes cohesive undrained behavior in limestone GEOCONSULT 



__________ =~~"'""""""""","'."""'=,~"_"$:i»=,,'%=Ii!"5"'.,'N&W.~'"&""''']'',.'t'!iJ!>'''r!mz'.""~~.,!%tt;;;X&2=fL"&.,'W%s:,};:!O'iZ .. 'ffiV=\VN?£&~~~ 

u 

900 

800 

700 

600 

a: 
:i! 500 
~ 

~ .. 
go 400 
o 

300 

200 

100 

o 

Capacity vs total pile length 
Factor of safety shown 

, 

G 

Capacity vs Total Pile Length 

I 
~ Recovery Solutions - Arecibo r- Pile Analysis - RCS-031 

I I 
/ _ 18" Diameter - Pipe Pile (Open.-ended) ,. 

/ Compression Pile 

/ 
/ ... ''01/ 

/ 
V 

r--' .~". 
_._ .. _-. 

_. 

/ 
./ 

o 20 

- --- .~ r-/ / .-

/ 
V 

.. 

Ultimate Total Capacity 

~ Side Resistance 

~ * Design x 3.0 

I-Design x 2.5 

m 

40 60 80 100 

Total Pile Length [ftl 

File API Analysis - Compression Pipe Pile 18 in. RCS-03 
Assumes cohesive undrained behavior in limestone 

Design x 2.0 

120 140 

-,-

160 

G 

GEOCONSUlT 



u 

~ .. _______ , _____ ~~=~.=~~. ~==.'" ""~",,,,=, .. ,,,,,,jO,'''''!''''''$''W;1j).\=,",". <,c_""~''''''*""",,;'''rl.>'.~>m<m=-~~''''''''''_'''''=='''-=''~.'IJi;\ll:\ll'W'''''",''';''''''~<m\\,&I'J._.);WjW.\'0It!i;lll'N%''il~~'W' ___ "," 

u 

Capacity vs Total Pile Length 

I 
~overy Solutions - ArecibQ! 

~ Analysis - RCS-04, 

I I 
• Diameter - Pipe Pile (Open.-ended) _+ __ --+ __ -+_~~~-"---. 
mpression Pile 

----,f----+------j----+----+I·---+--.,~_+---_+--

/ 

f----- T--t--+--L 
----+-__ f----... 

1 ---iw· ~--. / 1------1 .--J 1-- 1-

y Side Resistance 

-Design x 3.0 

Ultimate Total Capacity 

-Design x 2.5 

~Design x 2.0 ~ 
20 40 60 80 100 120 

Total Pile Length [ft] 

File API Analysis - Compression Pipe Pile 18 in. RCS-04 
Assumes cohesive undrained behavior in limestone 

. . I . 

140 160 180 

GEOCONSULT 



---------___________________ ~_=""~~.'''''''' •• ''''>''''''''''~_,~=~~"ill;R®""""."t='ltm:r="'m=_w<t"'m'i\.."%.~,'i:<!);th"'·0.'''''N{'''';=W&%'1K~OW~~=~~~ ~ 

v 

900 

800 

700 

600 

c: g 500 

~ 
" '" g- 400 
(.) 

300 

200 

100 

o 

Capacity vs total pile length 
Factor of safety shown 

u 

Capacity vs Total Pile Length 

~ Recovery Solutions - Arecibo 
r-- Pile Analysis - ReS-51 

V I I 
_ 18" Diameter - Pipe Pile (Open~ended) ,-

Compression Pile / --
k. -- ./ 

- -- /' -_.--_._----_ .. 

/ 
V 

-- -_. 
~-,-.. -.--

/ 
/' r--· - ... ,-,---------------

/ 
.. -------- -- ---------_ . 

./ 
-_._--

Ultimate Total Capacity 

/ 
,.../' Side Resistance 

em_ ... Design x 3.0 
... _-

:-./ 
/' ; ~n Design x 2.5 

o 20 

~I~ 
, ... . . , , ... , . , , . I I I , 

40 60 80 100 

Total Pile Length [ft] 

File API Analysis - Compression Pipe Pile 18 in. RCS-05 
Assumes cohesive undrained behavior in limestone 

Design x 2.0 
, I I t •..• , I 

120 140 160 

GEOCONSULT 



~~_~~ __ ~~~ ___ ~ _____ ~"'-="'-'<"""""'!!',~~_~'im="'_~,"~'m~'==11i\,.'\,~Wll&<i:tml;\~'\"'&*'''''''Wil\&'\l?;'V;~\~I&.''iBf.o;'~~~'\WlM?'\l'>~~'ffl:Mi~~'I\~'m~~ 

u 

900 

800 

700 

600 

c: 
:;; 500 
~ 

", -'0 
IV 
Q. 400 
IV 
U 

300 

200 

100 

o 

Capacity vs total pile length 
Factor of safety sh own 

G 

Capacity vs Total Pile Length 

I 
,- Recovery Solutions - Arecibo 
- Pile Analysis - Res-61 

I I 
_ 18" Diameter - Pipe Pile (Open.-ended) .' ._-

Compression Pile r/ 
I 

... _._-- .-

L , 

.. - -"-_ .. ---!------... .. -_.'-7 ---.-- -.-~ 

'. .. 
.. .._-

.. L t-.-.-.- ... ------... 

/ .. 

_._--/' Ultimate Total Capacity 
,,/" 

--

~ 
o 20 

~ 
Side Resistance 

..... m·Oesign x 3.0 ---- W""*-··Oesign x 2.5 

>*-Oesign x 2.0 

40 60 80 100 120 

Total Pile Length [ttl 

File API Analysis - Compression Pipe Pile 18 in. RCS-06 
Assumes cohesive undrained behavior in limestone 

140 

. 

160 

GEOCONSULT 



-------_____________________________ =~,~<===,'=,,=""'''' '" %~="'"'''''"''_'''''''''''''.,.:''','_._'''''%~~''''=_''~~~lml;W_~'WW 

u 

900 

800 

700 

600 

a: 
;g, 500 
:;-
'0 

'" g. 400 
o 

300 

200 

100 

o 

Capacity vs total pile length 
Factor of safety shown 

( , 

V 

Capacity vs Total Pile Length 

I 
~ Recovery Solutions - Arecibo 

r- Pile Analysis - RCS-7J 

I I 
~ 18" Diameter - Pipe Pile (Open~ended) .. 

Compression Pile 

.. 

.. 
. 

L 
V 

/' ."-' 

./ 
, 

V 
"'--

. __ . ---- ----,.- L .-------~ .. ,,----

~ 
V 

o 20 

V' 
.. .~ .. -/ ' Ultimate Total Capacity 

/ Side Resistance 

../ '"'lIi Design x 3.0 

--Design x 2.5 

... #;<-'-Design x 2.0 

40 60 80 100 120 

Total Pile Length [ft] 

File API Analysis - Compression Pipe Pile 18 in. RCS-07 
Assumes cohesive undrained behavior in limestone 

140 

.,-.-

160 

GEOCONSULT 



__ ~~ ____ ~ ___________ =_' _________ "'-~~~' __ """'''"'''''''1!'""'""==''''''''''''~'0:ill:~ .. ~~k~,%'f>::;lID;"",'''''#~\\.<lli&''im-:mW"M,'1''\;Wt'i~Wl!liiS:ill'\'l:;2i<lS;M);!@~,,:!i!tru!i!il&~il!*t;lll~;'M\0'&W!<.wi?l;®mru 

u 

900 

800 

700 

600 

0:: 
:i2 500 
~ 

~ 
'0 
res 
Co 400 res 
U 

300 

200 

100 

o 

Capacity vs total pile length 
Factor of safety shown 

Capacity vs Total Pile Length 

""'" 
Recovery Solutions - Arecibo 

I- Pile Analysis - ReS-B, _. 

I I 
/. r-- 18" Diameter - Pipe Pile (Open.-ended) 

. Compression Pile 

t 

/v 
I 

.. 

/ ~~-

. 

---

~ 
V 

o 20 

,,, 

/ -.--

! / 
-- ---

/ 
1-·-----

... - - 1---=_ / Ultimate Total Capacity 

~ Side Resistance 

.,./ .t. .. "Design x 3.0 
.-

~-Design x 2.5 

"*~-Design x 2.0 

40 60 80 100 120 140 

Total Pile Length [ft] 

File API Analysis - Compression Pipe Pile 18 in. RCS-08 
Assumes cohesive undrained behavior in limestone 

._. 

160 

GEOCONSULT 



-_ .. _._~~ _____ " __ "~~_~~~ ==~,=~)=~~,\",*",~,~~"~I«''''''\Jt{'j@''''S'!;'''''''*,f=~~~~\\t;t~'lW-\&-._~~~~ 

u 

900 

800 

700 

600 

0: 
;g 500 

~ 
" .. 
g. 400 
() 

300 

200 

100 

o 

Capacity vs total pile length 
Factor of safety shown 

u 

Capacity vs Total Pile Length 

I 
,- Recovery Solutions - Arecibo I. ... 

- Pile Analysis - RCS-9J -- --t---

I I 
4. _ 18" Diameter - Pipe Pile (Open-ended) ,. 

- -._-

Compression Pile /' 
- ----------- -/ _. .. _--

v 

~ 
~ I' 

---.-.~ --------- .- '--'--' /---- -_ •... 

b/ ----.-. -, .. _-------------' ---_._- - ... _--f------ ---- ----- - _._- ---

/ ._- c--
/ 

/ -- -_ .. _ ... 

:__ Ultimate Total Capacity 

/ 
.... 

Side Resistance 

f--. ... 
It -Design x 3.0 

._-

[..-/ l! -Design x 2.5 

~ )1( • Design x 2.0 
.- - - c-

o 

o 20 40 60 80 100 120 140 160 180 200 

Total Pile Length [ft] 

File API Analysis - Compression Pipe Pile 18 in. RCS-09 
Assumes cohesive undrained behavior in limestone GEOCONSULT 



u 

900 

800 

700 

600 

c: 
:;;: 500 
~ 

~ 
"0 
'" g. 400 
() 

300 

200 

100 

o 

Capacity vs total pile length 
Factor of safety shown 

.. ~~~~~~~~~~~""'"""!;"})""!!Jit=*,"""""3"j",,,,,=o..'~''''''-''''''f!i,""'!'''''''£'>i''.'''=m=~~-A~W'Wf_!MMa~~W __ ~''!1\·;l'';W!'?iml''~~~~'I%.~'W81'*.""_",, 

u 

Capacity vs Total Pile Length 

~ Recovery Solutions - Arecibo 

I- Pile Analysis - RCS-10 I 

I I / 
~ 18" Diameter - Pipe Pile (Open-ended) /' -., 

+---_c_omp~;on ,,",r . ~_____ __ _ L 
_ _ L "'" 

/ ' 

1--------- ------- --- - ---+-------l/ _ ------
1--"-------- --- --------.. ------ ---- ~_ .. ---~--.. -- ~ ---.. ---

______ /___ __ --------U;ti~~t-e T-ot~;C-a-p~ity--
V Side Resistance 

-Design x 3_0 
+------ ---- ---
~ "--Design x2_5 

~ _ _ _ _ ~~~es .. ig~ X2_~ ...... 

o 20 40 60 80 100 

Total Pile Length [ftl 

File API Analysis - Compression Pipe Pile 18 in_ RCS-10 
Assumes cohesive undrained behavior in limestone 

120 140 160 

(,; 

GEOCONSULT 



________________ ~ __ ~~~_~~_~._~ __ """"""===""""''''''''1=~~~<»_~~ __ J!il""*~,,\"".'I'(1j,_";i.""'=~\~mm"~=_'%\\}.~"'Wt, __ ='u'=~m~ ~~~ 

( v 

900 

800 

700 

600 

c: 
:l2 500 
~ 

Z­
'e:; 
'" g. 400 
u 

300 

200 

100 

o 

Capacity vs total pile length 
Factor of safety shown 

~, 

Capacity vs Total Pile Length 

~ 
.... Recovery Solutions - Arecibo 

.- Pile Analysis - RCS-11I -V .. ~ I I 

_ 18" Diameter - Pipe Pile (Open.-ended) 

Compression Pile / 1---. ._-'-----.~~--r--- ._- --,--~---.------. V v 

-... ~~ - - . - /' 
V-~---

/ -- ---- ------- .. .. -------1---- --- I- ..... - ---~I----~--- - -- .... ----.---V-
.. ./ I----~~ 1---------

/ 
1------

;,. ~----- --.------
Ultimate Total Capacity 

/' Side Resistance 

/ • ...... "yDesign x 3.0 

.,/' """~-Design x 2.5 

~ -·"~·~Design x 2.0 
,-~--. -T- --

o 20 40 60 80 100 120 140 160 

Total Pile Length [ftl 

File API Analysis - Compression Pipe Pile 18 in. RCS-11 
Assumes cohesive undrained behavior in limestone CEOCONSULT 



<~~~ __ ~_~ _______ ~~ __________ .'.'~'\"""""~=~==-'""'~tm=""""""'~'=*~~m;:,:ml&"~~~m_<l"'mjr~,&",)'&~,%~g",'t.'''''&!JiM;!ff,:W!&jj;I!)),:~_ it] Y@i'@~~ 

u 

900 

800 

700 

600 

c: 
:i! 500 -.i!' 

.'(3 
co g. 400 
u 

300 

200 

100 

o 

Capacity vs total pile length 
Factor of safety shown 

Capacity vs Total Pile Length 

I 
,- Recovery Solutions - Arecibo 

- Pile Analysis - RCS-121 

I I _ 
_ 18" Diameter - Pipe Pile (Open-ended) L, 

Compression Pile' LV 
~.--+-- --L .. --_ -------. -~.-.__t_--- - < •• 

. <. I L ~ 
V '" 

- - ~-

- -,--- /'. -~-~--.~-
./ .. -----·--u';ti~ate Total Capacity· . 

o 

......... V Side Resistance 

...".",- ., Design x 3.0 

I ~It' -~Design x 2.5 
__ --,~ "'--'Design x 2.0 -. . 

20 40 60 80 100 

Total Pile Length [ttl 

File API Analysis - Compression Pipe Pile 18 in. RCS-12 
Assumes cohesive undrained behavior in limestone 

120 140 160 

GEOCONSULT 



~~~~_~ _____________ .,_"'~'~===~'=="ff"'~"':<""'"'''=='''''''=;;'=~=='Z'''m'iill''J'''''''''''1k'.'=~''_~""",=''''''''''1N.'''''''-\·fi£§,="",,=WZ'%ffl![f~~.fu~"",~~~""NtI~ 

'V 

900 

800 

700 

600 

c: 
:;;: 500 
~ 

.;:­
'0 .. g. 400 
U 

300 

200 

100 

o 

Capacity vs total pile length 
Factor of safety shown 

i 

V 

Capacity vs Total Pile Length 

~ R""e~ SO"';o", -A,edbOI--=-i-
L - Pile Analysis - RCS-131 

V-I I 
L _ 18" Diameter - Pipe Pile (Open.-ended) 

Compression Pile 

I 
L_ + I 

-

V 
r--"--"-

, ..JV 

""/ 
, 

- -, .. ,--- '""~-,.~ ~-'--

" V 
./ 1----""'"- -_._------ -"'~---~ r-----'- -,----"-"'"- --.. --.--,~, 

V 
r---"---- 1---"--" --t--"----- '~-.----- ---' .... -----'" 

LL Ultimate Total Capacity 

~ Side Resistance 

~ a Design x 3,0 

V 
V --Design x 2.5 

~Design x 2,0 

o 20 40 60 80 100 120 140 160 

Total Pile Length [ft] 

File API Analysis - Compression Pipe Pile 18 in. RCS-13 
Assumes cohesive undrained behavior in limestone GEOCONSULT 



--~---." ""===~=-~~"""""""\"I"\'ffi\Z'i'"""~{\\\"""""'='_o/."'"W"'-cl._'~"""" __ wm:lW-:i&~~'li&~~~ 

u 

900 

800 

700 

600 

a: 
:;;; 500 
~ 

~ 
'0 
'" g. 400 
U 

300 

200 

100 

o 

Capacity vs total pile length 
Factor of safety shown 

Capacity vs Total Pile Length 

t 

I 
~- Recovery Solutions - Arecibo I 
I- Pile Analysis - RCS-141 --- --

j j V. __ 18" Diameter - Pipe Pile (Open.-ended) 

Compression Pile / 
I 

--_. --- ~-
.. _-

1<:. ,I" 
'" 

" _L n' 

r----- _ .. _----------- ---- -.-... _------- ----- .. --.. ~--~----

/ 
--- /' --- --_. -------------- - ---------- ---.--- .. _- -----

/' 
--_.- .. _- ./ --_.-

V 
./ -

------- Ultimate Total Capacity 

V Side Resistance 

/ EM' A Design x 3_0 
-----

V . : -Design x 2_5 

/ ~'Design x 2.0 
--

o 20 40 60 80 100 120 140 160 

Total Pile Length [ft] 

File API Analysis - Compression Pipe Pile 18 in. RCS-14 
Assumes cohesive undrained behavior in limestone GEOCONSULT 



( ! 

V 

900 

800 

700 

600 

c: g 500 

.i::' 
'u 
'" g. 400 
u 

300 

200 

100 

o 

Capacity vs total pile length 
Factor of safety shown 

,~~~~~~~~~ ___ 'm''''''''':<;'.=)''&!>_&~.~vu.=~=''''",~~\~-'{.'im'!9>.'!fif":<"*W!'i:'It,'V.YM_§",w,WJo. __ '@!Mm.'''Wifi=''~''I;,%'WI'''''%_~_~~ 

o 

Capacity vs Total Pile Length 

- Recovery Solutions - Arecibo : 

~ Pile Analysis - RCS-151 

I I / ,_ 18" Diameter - Pipe Pile (Open.-ended) 

Compression Pile 

~ 7 c--~~-1 + V 
._._- ---

, 
~ " --]'. 

/ I----... ~ . ___ 1 

V 
. __ ... ---.. -,,"._. 

I 

// ------ --- ... -- .•. _-- .,' .~-

------------_._ ... _.- ~----- --

V 
.~ ,~.-~ --_._--------

. .-_ ... 
J Ultimate Total Capacity .. --

V 
.-'-~--' -'~.-'.--

~ 
Side Resistance 

'--Design x 3.0 ._-_ .. .~-

/ 
w"'-"Design x 2.5 

.~ Design x 2,0 
~. .. __ . 

o 20 40 60 80 100 120 140 160 

Total Pile Length [ft] 

File API Analysis - Compression Pipe Pile 18 in. RCS-15 
Assumes cohesive undrained behavior in limestone GEOCONSULT 



u 

1600 

1400 

1200 

1000 

c: 
:;;; 
~ ,.. 
~ 800 

'" c. 
'" 0 

600 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

~~~~~~~_=-='_~='S"""'"''''''''~,""",~=.'''''''''''~~",='''\%lll:{''»_'''&''''&'''~'-'l.'''''''.~''',''''~Y!0-~'3:!i;).~~~ffim.~ 

v 

Capacity vs Total Pile Length 

-
Recovery Solutions - Arecibo 1-

Pile Analysis - RCS-011 ~ -~ -

I I 
~ 24" Diameter - Pipe Pile (Close-ended) , . 

./ 
- Compression Pile 

- ----_.-

V/ /" J / I, 

V V I' 

.~ / /1. .. 
/// i 

---.~" 
./ v - ~ .. _J..._ 

7 ~ / ~. ~~-~.--"- .~ .. ~~.-~~.~.~ 

Ultimate Total Capacity 

I Side Resistance 

~ ._ 010 Design x 3.0 

~~ t<-'-Design x 2.5 

F .- * Design x 2.0 

o 20 40 60 80 100 120 

Total Pile Length [ttl 

File API Analysis - Compression Pipe Pile 24 in. RCS-01 Closed 
Assumes cohesive undrained behavior in limestone 

140 160 180 

GEOCONSULT 



~ ___________________________________ M_"_M"""M""".",d""\'""""""""'~=,=~~,£>;~~~\"."'imaTh",,W)=o."'\~\%~¢i"'"''''''''''Wl,&ll).@\~M"fM?:lli.%"Al\1:"_'l!t!(,,'0."o/.i!B" &~"'Ifft.~''ta~~ 

o 

1600 

1400 

1200 

1000 
~ 

Co 
:;;: 
~ 

>-- 800 'u 
'" Co 

'" 0 

600 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

Capacity vs Total Pile Length 

I 
Recovery Solutions - Arecibo 

Pile Analysis - RCS-021 f--'._--

I I 
/ , 

~ 24" Diameter - Pipe Pile (Clos~-ended) " 

r- Compression Pile 

I I I 

./ --"-

/ v/ 
iL I I 1/ ....... _-

/ / --- -----

/ / 
, -' 

V 
--~- ---" ,.-

./ 
V') 

-,--~ 

V Ultimate Total Capacity 

Side Resistance rL ~V 
~ 

- ... Design x 3.0 

~ 
~ 

~-w-Design x 2.5 

o 20 

'"","*"m'Design x 2.0 

40 60 80 100 120 140 

Total Pile Length [ft] 

File API Analysis - Compression Pipe Pile 24 in. RCS-02 Closed 
Assumes cohesive undrained behavior in limestone 

160 180 

---_. 

200 

GEOCONSULT 



_____________________________ ~,~,~="""'."""<'."m'' .. Si=_=='=:m=,~,'&"''''',.&\''I''''''''''''~m_=='''~'1<W1.','''''"''."j,'"''''',,,,M,"",~"@"&l)'-w.jM.>.__a.'i;l)Ji'\.\1ttffi=w""\\~~_'~';,~@ifm;&~\~ 

u 

1600 

1400 

1200 

1000 
~ 

0. g 
~ 800 
0 
ca 
0. 
ca 
u 

600 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

-

v 

Capacity vs Total Pile Length 

I 
Recovery Solutions - Arecibo ~ 

Pile Analysis - RCS-03 1 

I I 
~ 24" Diameter - Pipe Pile (Close-ended) /':: 
~ Compression Pile . 

.., 

// 
-

I ./' 
1/ 

.. w 

/ V/ V 
.. _" 

V/ V 
.. 

/ 
/' 

]...7 V 
/ _ .. _--- f-- .. ---~---.-

V Ultimate Total Capacity 

~ L-V 
~ 

Side Resistance 

--------
.. _ .. 1iMS' • Design x 3.0 

~ 
-Design x 2.5 

o 20 

'"""~"'-Design x 2.0 

40 60 80 100 120 

Total Pile Length [ftl 

File API Analysis - Compression Pipe Pile 24 in. RCS-03 Closed 
Assumes cohesive undrained behavior in limestone 

140 160 

() 

i 

180 

CEOCONSULT 



___________________________________ ~=~~_= .. "tti'i1""'=m'ff"';'!Y,!"'.,,=~~='I.h'."'f!"£"'~w,."'''!iWA\_w:&W''>tlSmmK%'?tW6lt1t1''''%'','"'~'<.""'W"":~.1W,,;r%"''1l:0&''''m;<i2mm>:llim,.'W.'''"t'':\'l0lllii\Wi'i·~l\:l;,Ml'M~\~ 

u 

1600 

1400 

1200 

1000 

0: 
:;;: -
~ 800 'u 
co 
Q. 
co 
0 

600 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

v 

Capacity vs Total Pile Length 

I 
Recovery Solutions - Arecibo I , 

Pile Analysis - RCS-041 

I -_ 24" Diameter - Pipe Pile (Close-ended) 

r- Compression Pile 
---- /' 

/ 
V 

I "w 

V V 
-,-, . / --~ ,.--."--~---

/ L .' __ ~ r--- --~ c----

/ ~ -
-~--------- -.-.--."~---

l,....--V 
Ultimate Total Capacity 

Side Resistance em. Design x 3.0 

~ 
--Design x 2.5 

-~ Design x 2.0 

o 50 100 150 

Total Pile Length [ttl 

File API Analysis - Compression Pipe Pile 24 in, RCS-04 Closed 
Assumes cohesive undrained behavior in limestone 

200 

-." ._-" 

250 

fCC', 

V 

GEOCONSULT 



________________ ~~~~~~ ______ ,~~==~'''''''~""ru''\\''''X'='''''''~ .. '''''~''''''''''''''=''='.;,\:t»>1 .• ~="';;\'!<U~'<=tt~D,'lK~""WW""'=_&~~_~~~~~"&~ 

u 

1600 

1400 

1200 

1000 
~ c. 
:i< 
~ 

.i::' 800 '0 .. 
c. .. 
u 

600 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

[ , ' 

V 

Capacity vs Total Pile Length 

I I I 
• Recovery Solutions - Arecibo I '" .. . 

Pile Analysis - ReS-51 ._._" _ ... _ .•.. _-

I I 
./ ~ 24" Diameter - Pipe Pile (Close-ended) 

rl 
L .~-. 

Compression Pile V/ I / / ",,' . .. .._._---

/ v/ V 

--_ ... _. .. 

;/ r-' --- .. ._.-

/ ... - -.-----~ 

V // 
v--- V Ultimate Total Capacity 

Side Resistance ~ ~ .... 'Design x 3.0 
~ .. ~ 

. 

''"-Design x 2.5 

~I 
o 20 

-it( Design x 2.0 

40 60 80 100 120 

Total Pile Length [ttl 

File API Analysis - Compression Pipe Pile 24 in. RCS-05 Closed 
Assumes cohesive undrained behavior in limestone 

140 160 

... .1 

180 

GEDCONSULT 



·_._~ .. " __ .~.__ =<==-=~","~,_ "~,,==~~,;c..,", "=~""''-'''''''''''''''''~'''~'=-'''''\''''Nj%'''',mw}'':"\'2WO:"",''8.WW~,,""WI'''"Q-""",",*,®~mtl'l;""'"",-';'1;%'.(\,,,';<tt(Th.-''il!;>"%¢\~%'JJJ,.~-=,~~"%:~ 

u 

1600 

1400 

1200 

1000 
~ 

Co 

~ 
>. - 800 ·0 
"' Co 
co 
u 

600 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

( , 

'-" 

Capacity vs Total Pile Length 

I 
Recovery Solutions - Arecibo: 

Pile Analysis - Res-51 .. 

I I 
~ 24" Diameter - Pipe Pile (Closl!l-ended) 

- Comp,,",.ion P""I - I 1--
-----_. __ .. .... ---_ ..• 

'---- . ---

/ ,..-.... 
-

/ / 
~ r 

J -------~ 

. 

t -_._-

/C. 
/' ... _-_. 

V ./G" 

/ ~ 
V 

--~ .-----~ 

/ ------

V 
_.- ------

Ultimate Total Capacity 

Side Resistance 

l1li11 • Design x 3.0 

--«'--Design x 2.5 

~Design x 2.0 
.- -

o 20 40 60 80 100 120 140 160 

Total Pile Length [ftl 

File API Analysis - Compression Pipe Pile 24 in. RCS-06 Closed 
Assumes cohesive undrained behavior in limestone GEDCDNSULT 



_____ ... _____________ L~="' ," ""-=,_"""",>,"""""'m"-';'"''''''W., __ '''''~~\l:!*",W>.-m=--wm,:''','='>%'i't"' ____ """W""'~~1t\\~~m'i\)-"",W\'!i\\'''''''I'',Yo-Y:,:i\w:·cm*mwU;~~I).\\WI£'g~yd&~\\.'fu""'ic'«:.\l"~,"& __ ~"'~>:lli\l,Th~~illmlW"&m 

u 

1600 

1400 

1200 

1000 

0: 
~ ,., 
:t:: 800 
" co 
Q. 
co 
u 

600 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

(j 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo I 

Pile Analysis - RCS-71 - - -~--------.-------

I I 
L-~ 24" Diameter - Pipe Pile (Clos~-ended) 

./ 
- Compression Pile 

-- -...... _._-

V L. I I ~ ... -
'" 

V/ V r -,-- -" ,--~ 

V 
- ----

/ / .. _., -- - _ . 

J 
,/ 

V 
/' 

bGr:: / 
Ultimate Total Capacity 

Side Resistance 

---_. .. ,"' Design x 3.0 

~ 
.. '-Design x 2.5 

,*",-' Design x 2.0 

o 20 40 60 80 100 120 

Total Pile Length [ftl 

File API Analysis - Compression Pipe Pile 24 in, RCS-O? Closed 
Assumes cohesive undrained behavior in limestone 

-,- - -,' 

140 160 180 

GEDCDNSULT 



~~_~ __________________________________ ~~""""""'.=.. __ ."~"~=hW'''""J'.''j''«'''';~=-'''='''''W~''i!.'@:'''''''''''''''-'-''''w&Yh~",'0§'-~$Wi':>'"A'i=%.\~;t"0."J'h'iAVJ.v,,&,%'Th"6.~~'&,.~~2'!iff3iJ&~_'i!iI&"&;~ 

v 

1600 

1400 

1200 

1000 
~ 

Q. 
g 
~ 800 '0 
'" Q. 

'" u 
600 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

u 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo I .......... 
Pile Analysis - RCS-8' .- -_ .. 

I I /. ~ 24" Diameter - Pipe Pile (Clos~-ended) ........; 
./ 

f.- Compression Pile 
-

// V 

o 

I I __ .L 
- --'" ----

/ /V V 
._--- -._.---- -~.-------. -1 v/ /' / J ... ~ r V . V 

J / 
~ / 

Ultimate Total Capacity 

J 
Side Resistance 

~ iii Design x 3.0 

~ ~ 
-Design x 2.5 

~Design x 2.0 

20 40 60 80 100 120 

Total Pile Length [ftl 

File API Analysis - Compression Pipe Pile 24 in. RCS-OB Closed 
Assumes cohesive undrained behavior in limestone 

140 160 180 

GEOCONSULT 



. __________________________________________ =~~=,= W,M<, • """""®"""">'''*'''j:''''','''',','''.~=''''','*m.=ill.'''l:m''',''",,,,,;,,;;till=n.'fu@§.'.'=~"\(\"""''''@~~''''''',,www!t\)l\\).~~~WlP.~<l; 

u 

1600 

1400 

1200 

1000 
~ 

Co 
:;;: 
~ 

>. 
800 ~ 

(J .. 
Co .. 
0 

600 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

v 

Capacity vs Total Pile Length 

1 

Recovery Solutions - Arecibo Im"I' " " 
Pile Analysis - RCS-9 1 -- _ I - --. 

~ 24" Diameter _I Pipe Pile (Close-ended) ~- . 
I-- -------t' ---- -' 

Compression Pile ~ 

- /_~ 

+---------__ __ 1/ _ _ _ 
-I-----___ ~ L_._____ _ _ 

/~ 
/

----- V Ultimate Total Capacity 

--Side Resistance 

..... Design x 3.0 

~ :::~:::~~:~:~ 
~ 

o 50 100 150 

Total Pile Length [ftl 

File API Analysis· Compression Pipe Pile 24 in. RCS·09 Closed 
Assumes cohesive undrained behavior in limestone 

200 250 

GEOCONSULT 



_~~~<~.,=~=b_"""f";""""'J"J",=.:""""'",~"":m,,i=wzN'<;""":';f==="""-=Wt>!!SJ"l'''mb~_,4('&'''''a'<M<='W.'~_&~'tSfiC!!'R~.,-"""",,-,,.=~i:-mift~~~~~ 

u 

~ c. 
:ii -... :=: 
u 
III 
C. 
III 
U 

1600 r 

1400 

G 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo r 
Pile Analysis - RCS-1 0 i ~ 

1000 

" 24" Diameter - Pipe Pile (Close-ended) ~_+-__ .,I~< --4-~",* 
1200 +- Compression Pile ---ri - -------

. ""-, -.1_." ... ,,__ _L_""""" _____ J.,, ; 7 

800 +----f---. I - ---I- -1-----+-1""---

600 

400 I J +---

200 

Capacity vs total pile length 
Factor of safety shown 

o 
o 20 

Jltimate Total Capacity 

---Side Resistance 

-"---Design x 3.0 

~(M-Design x 2.5 

--"#:--eDesign x 2.0 

40 60 80 100 120 140 160 

Total Pile Length [ftl 

File API Analysis" Compression Pipe Pile 24 in. RCS-10 Closed 
Assumes cohesive undrained behavior in limestone 

180 

GEOCONSULT 



_____ . ___ ~ ____ ~ ___ ~_~ __ ~ __ ~ ________ ~ .= ____ """".,=~~~'&,_~"''''''''''''''"'''=_~==,='i®~~''''''''''W&,'''''_«'';,%W'''''X&~~'"''''W(tx,:,Th'ffi~n:'\'''~"'R\*,~~'%ll''di'"ml\i*~'&L.~~~'f!M.~,,*,'<:' 

v 

1600 

1400 

1200 

1000 

0: 
:;: -.i::' 800 '0 .. 
c. .. 
u 

600 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

Capacity vs Total Pile Length 

I 
. Recovery Solutions - Arecibo I "'. 

Pile Analysis - RCS-111- V--I I 
~ 24" Diameter - Pipe Pile (Clos,,:-ended) / , 

./. compto"T ··1 -~-~-~- ... ~--

// V 
.,--

/ 
----

~~ // 
~ . 

-- -,._--- ----- ,-, - ----------- -------~-----.. - -----~ -~- -- -- ----~-----

~ ~------ I"" 

./ 
V V L_ 

V 7 Ultimate Total Capacity 

( / 
Side Resistance 

--- '--""-"'Design x 3.0 

~ ...........: 
I-"Design x 2.5 

~ ~Design x 2.0 

o 20 40 60 80 100 120 

Total Pile Length [ftl 

File API Analysis - Compression Pipe Pile 24 in. RCS-11 Closed 
Assumes cohesive undrained behavior in limestone 

140 160 180 

CEOCONSULT 



_______________________ =-"""'.""""',."","".,<"""'"",,,,,,.,<,,,,,,,,,,,,,,,,,,,_=.,,,,,,,",,,.=,,,,~m.="~._, ,=-""""\""""""m'W~\~"=-,,-,,,,,,,%).,.'-:t\\"'%');).'tl*..S'~~~ __ \'><'!):=-W'Wi".@;:,,."MM(\'';!illI'W*,iWI!iMjmill,~~_-''''m%~~~'ffi) 

\.-./ 

1600 

1400 

1200 

1000 

c: 
~ 
~ 800 '0 

'" Co 

'" u 
600 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo-

Pile Analysis - RCS-121 -~ .. -

I I 
L, .~ 24" Diameter - Pipe Pile (Close-ended) 

- --~----'--- ~~--.. 
Compression Pile V V I ./ L - . .. L ,..)J 

V V 
----- --~ ----~-.-.----- r-- L ~ ~- --- ------

/' 
V V/ 

-_._----.-

r V 
~~ ...,- --

V ~ 
V Ultimate Total Capacity 

Side Resistance 

---- ./' ·-".--Design x 3,0 

r---~ "-'Design x 2.5 

~ .'~.dDesign x 2,0 
. , . . . • • • • I • , . • • . , .. 

o 20 40 60 80 100 120 140 160 

Total Pile Length [ftl 

File API Analysis - Compression Pipe Pile 24 in. RCS-12 Closed 
Assumes cohesive undrained behavior in limestone 

180 

GEOCONSULT 



~~~~~_~ ____ = ___________ >3>.' •• w".'_:mm"fi"W"''''''~''''.'':'~=="~""'~~'h=W.%'I§I!.\WWiIill.W'-'\\\"-'=~1i0i0,,"'W-"-\'§15"\==ib'<;:''J.~$t.Y!it:!M!jltii'ii%;"i!lf1J&i*lj!'}"!!J/:r!A.'<&.~ 'FTW.~~ 

\..) 

1600 

1400 

1200 

1000 
~ 

!l. 
:i2 -~ 800 'u 
'" !l. 

'" () 

600 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

Capacity vs Total Pile Length 

\ 

Recovery Solutions - Arecibo 

Pile Analysis - RCS-131 

I I 
-

Q 24" Diameter - Pipe Pile (Clos~-ended) " >~ 

L 
I-- Compression Pile 

~, j 
"~-, 

.L1. I--~--~-" --~ ~ ---"-~-------/L / 
-----~- ~ - lL~ ~"--------

/' ~ oP V Ultimate Total Capacity 

r ____ Side Resistance 

.""" -·Design x 3.0 

~ 
~ . ~~ Design x 2.5 

o 20 

,. ~ Design x 2.0 

40 60 80 100 120 

Total Pile Length [ft] 

File API Analysis' Compression Pipe Pile 24 in. RCS-13 Closed 
Assumes cohesive undrained behavior in limestone 

= 
140 160 180 

(~~ " 
U 

GEOCONSULT 



u 

1600 

1400 

1200 

1000 
~ 

Co 
:;;: 
~ 

.i:' 800 'u co 
Co 
co 
u 

600 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

,~_~_.,=,,"""''''''''''~~~,,~~"!'';'''''')'''"''~'''='=_,''''''',=\\"'',~...->,,-,~~~=~\,,",*,~\~~'*>.-~~~~\ 

G 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo_: 

Pile Analysis - RCS-141 -- ,-, -" "'-I I 
-

'~ 24" Diameter - Pipe Pile (Close-ended) ,-

- Compression Pile I "" , 

V/ I ./ ---

// V 

--------""-- ' ._---- ,,--,,-----~ /- --------,-----

o 

--~,--.-----.. -~~-- ... - ~ L 
", 

/ / 
/' 

--,-- ---- --" ------ ,. 
/ 

---------' 

Ultimate T~-tal capacity-1 

~ 
Side Resistance 

/' ... Design x 3,0 

~ lio-Design x 2,5 

;? , ~~Design x 2,0 

20 40 60 80 100 120 140 160 180 

Total Pile Length [ftl 

File API Analysis - Compression Pipe Pile 24 in, RCS,14 Closed 
Assumes cohesive undrained behavior in limestone 

u 

GEOCONSULT 



u 

1600 

1400 

1200 

1000 

c: 
~ 
>. - 800 'u 
III 
C. 
III 
(,) 

600 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

-

,_~~ _____ ~""""""".'~==''''''''''''''''h.~''''''''"~_=~'~m.--'''=tl1.'''m,,,,",",,,",,,,,""\n",=m\"""":t""~"'«~O:&,,,,,,,,=~<:-~_~~j,,Wm8MMlj'*,:~~,,,"~ 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo.· I 
Pile Analysis - RCS-15 1 

I I -
~ 24" Diameter - Pipe Pile (Clos~-ended) " 

/' 
- Compression Pile 

V/ 
I / .. 

~-,.----

// /' L -- -- , --,~---- v/ ,/ /' ,---- -----

/ / -- --

/ 
, 

V Ultimate Total Capacity 

~ Side Resistance 

'" -- Design x 3.0 

~ 
~ 

)I "Design x 2.5 

o 20 

at )I( Design x 2.0 

40 60 80 100 120 

Total Pile Length [ft] 

File API Analysis - Compression Pipe Pile 24 in, RCS-15 Closed 
Assumes coheSive undrained behavior in limestone 

140 160 

._- ... _-

180 

GEOCONSULT 



___________________________________ ~~~=~~"'=.~=""'t.",,,~"'~""'_""=\~"'=_.b~,_'&~"IR\"~'"1>ii;\R;;m, . ~c@.~_W.l';;.\~~'<'~~ 

u 

1400 

1200 

1000 

c: 800 :;;: 
~ ... 
13 
'" Co 

'" 600 () 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

i 

U 

Capacity vs Total Pile Length 

I I 
Recovery Solutions - Arecibo I 
Pile Analysis - RCS-011 

I I 
-24" Diameter - Pipe Pile (Open-ended) ,. 

_ Compression Pile I -" . / ----

-~- . . - L 
/ 

-----

V 

--.. ---~ ---- - -_._-----

/ f------ ... ~ ---- - - ----- --------

/'" Ultimate Total Capacity 

~ Side Resistance 

V '* "Design x 3.0 

:/ 
+~ 'Design x 2.5 

o 20 

~'-"Design x 2_0 

40 60 80 100 120 

Total Pile Length [ttl 

File API Analysis - Compression Pipe Pile 24 in. RCS-01 
Assumes cohesive undrained behavior in limestone 

140 160 180 

GEOCONSULT 



~~ _________________________________ ="",, _____ =;;y;,.~~~=~\~'WA~&&W!£r#"w)..·m!'t}$!S!W-=\\=,'Wj'm&Jl!'='''<l''~~'''li.WIW;ti~;-(c._"""""%u~"~~<:~~"ffi',, ~"'Ii!&if1.')§I;.'&.tAw .S 

u 

1400 

1200 

1000 

:e: 800 
.::. 
~ 
'u 
'" c. 
'" 600 o 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo I 
Pile Analysis - RCS-021 

I I . 
24" Diameter - Pipe Pile (Open,-ended) " 

~ Compression Pile _ I /, 

-, -, 

1/ 
,~ 

/ 
'" 

-- - '" 

/'" 
/ 

--_. , - ,,--
-~ 

/ 
/' Ultimate Total Capacity 

Side Resistance - -

"" Design x 3,0 

-----./'" 
~~-Design x 2,5 . 

V-
o 20 

.,,"'*'",. Design x 2,0 

40 60 80 100 120 

Total Pile Length [ftl 

File API Analysis, Compression Pipe Pile 24 in, RCS-02 
Assumes cohesive undrained behavior in limestone 

140 160 180 

GEDCONSULT 



_________________________________ ~,~=~=""~>"","""'L~~'""'.l""'"'I"'."'?"" •• ,:"'''ru''w>;e'''''w),~"\~,~%_~'>'"''_~A.Wt~_~W~&'<1"'Wffit\\\)S,,'''&I!ll':Mjllj;!@~~- " :h&::!'~ 

'v 

1400 

1200 

1000 

~ 

800 c. 
~ -", -'u .. 
c. 

600 co 
0 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

~ 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo I 
Pile Analysis - RCS-031 

I I -
24" Diameter - Pipe Pile (Open.-ended) " 

~ Compression Pile L 
~~.-

I V 
... L k. ,L . .~ k ___ 

/ 
V 

.. - r----- .--._-- . -,"--_. ---~------ ""---_ ... -

V 
/ r--'-' --r----

V 
y ._-----_. 

Ultimate Total Capacity 

~ 
Side Resistance 

_. 

V 
---' • -mDesign x 3.0 

~ 
'---Design x 2.5 

"""'*-Design x 2.0 
, = 

o 20 40 60 80 100 120 140 160 180 

Total Pile Length [ttl 

File API Analysis - Compression Pipe Pile 24 in. RCS-03 
Assumes cohesive undrained behavior in limestone CEOCONSULT 



~--------------------""""""'''''-='''~''''''''~~'''''>''''''''''_'''''":"'''''''~&'~<='"'''''''''''-~'<='W~=~=1~«i;'<WJ __ \t.'";\~'_=~\'&,~~=-~W&'~ 

~ v 

Capacity vs Total Pile Length 

1400~----'-----r-----r-----r----'r----'-----'-----'-----r----~ 

1200~----~~--~--~'r-----F-----~--~----~-----t----~ 

24" Diameter - Pipe Pile (Open,-ended) 

1000 *'" Compression Pile ,. i .. I '"'"~"""",~_....,.. __ + __ ..;-_~ 

:e: 800 I. . ..1 ,I _ -----1 
"'" ~ 
Z­
'(3 

'" c. t3 600 ----.--- ------t----+---+-----+----,-

400 1---+- j- --t------t---

Ultimate Total Capacity 

---Side Resistance 
200 t------- ---,-\ ------1,,---------,- .-Design x 3,0 

-Design x 2,5 

)11 Design x 2,0 o ___ .J 

o 20 40 60 80 100 120 140 160 180 200 

Total Pile Length [ft] 

Capacity vs total pile length 
Factor of safety shown 

File API Analysis - Compression Pipe Pile 24 in, RCS-04 
Assumes cohesive undrained behavior in limestone GEOCONSULT 



~------- '.C"""'~""_'='"'£''=~m=",,",,,=W __ =®:.''';''''''%',*,~\'.'''W;=I''''m=",,m'''W"W&%W~WKPH!&l._*,,'0»."'~~~~'I>m.~'@. ~ 

v 

1400 

1200 

1000 

c: 800 
~ 
~ 
'(3 

'" a. 
'" 600 U 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

Capacity vs Total Pile Length 

· I 
: Recovery Solutions - Arecibo I 
· Pile Analysis - ReS-51 

I I . 
24" Diameter - Pipe Pile (Open.-ended) ,~ 

~ Compression Pile I L. 
, 

V · 

/ · 
-
· 
"" ~' ~ ....>.k 

· 

~ -
· 
-

-------.~--~ -~ 

· :/ -
· 
· _/ 
I--~ _ .. _-_. __ ._--_._-

V 
~ .J' 

V 
.. 
~~ 

~ lOla ~ 

o 20 40 60 80 100 

Total Pile Length [ft] 

File API Analysis - Compression Pipe Pile 24 in. RCS-05 
Assumes cohesive undrained behavior in limestone 

-~-- ----

Ultimate Total Capacity 

Side Resistance 

Design x 3.0 

Design x 2.5 

Design x 2.0 

120 140 160 

GEOCONSULT 



-------------~----.-.. ~_===."~=\__=.""=·'"""'_"_':ili'/i:!;i""tll!@."~~~~ltt=="'~"(>~wt""'·\Nl&W)h\,,,.,,~'Wm.%"\"·IR"'""',n\\\"'\$.w.I\~'-"''i"'''':!.\l.'R~\\WIWt&:l'ii&\'..<al.\_'''~~~~ 

u 

1400 

1200 

1000 

~ 

800 c. 
:;;; 
~ 

>. 
:!::: 
u 

'" c. 
600 '" 0 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

( 

V 

Capacity vs Total Pile Length 

I 

I 

Recovery Solutions - Arecibo I 
Pile Analysis - ReS-61 

I I 
24" Diameter - Pipe Pile (Open.-ended) .. 

~ Compression Pile .. I 4----

L 
V 

/ 
V 

c---- -~-

V 
L r-------·---- --- ------ ----_._-- --~--- -------j-------_._------------

V 

~ 
o 20 

~ 
Ultimate Total Capacity 

Side Resistance 

~ 
.. Design x 3_0 

.-..-J I ( Design x 2.5 

~1~Design x 2_0 

40 60 80 100 120 140 

Total Pile Length [ttl 

File API Analysis - Compression Pipe Pile 24 in. RCS-06 
Assumes cohesive undrained behavior in limestone 

160 

GEOCONSULT 



___ ~~ __ ~~~~~_~ ___ ~_~"~~"''''=~''''''''"'''''''''''''''\tt"~~"",,,,\ __ """="3\_:=."''''''*_,&'l%I~'\\.=--,wJ.\@'~~'\\W,.~~w\\'~ 

u 

1400 

1200 

1000 

~ 

800 Q. 
g ,., 
'" " .. 
Q. .. 600 () 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

G 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo I 

Pile Analysis - Res-?I 

I I -
24" Diameter - Pipe Pile (Open.-ended) ,-

~ Compression Pile I I ---

. I / 
/ 

v. -

/ 
./ 

.~-. 

/ 
V 

.. ~ -----_ .. ----:::t ----

/' 
I' 

Ultimate Total Capacity 

/ Side Resistance 

c---- ------ -------,-- ... Design x 3.0 

/ - )-Design x 2.5 

f~ ~Designx2.0 
I •.•• I • , .• 

o 20 40 60 80 100 120 140 160 180 

Total Pile Length [ttl 

File API Analysis - Compression Pipe Pile 24 in. RCS-O? 
Assumes cohesive undrained behavior in limestone GEOCONSULT 



~~ ______________________________ ,~ __________ ~""''''''''''''''''''''''''''''>'-"I"&S''''i''''''''''''''~,"''''~".,~~=~ __ -=-~=w©\~'''mx')),&!¥ .. ''';h''''>$i1'W'1&._''"Tttkji::;;~~%.~~~%,~ 

v 

1400 

1200 

1000 

c: 800 :;;: 
~ 

'" :t:: 

" .. 
c, .. 600 () 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

-

u 

Capacity vs Total Pile Length 

\ Recovery Solutions - Arecibo I I 

Pile Analysis - ReS-a!. I I .-

I I I 
24" Diameter - Pipe Pile (Ope~-ended) .' 

~ Compression Pile 
g' 

I L ---.. --

~ ... -.. " ... / / 1--
/ 

V 
r------------' 

V 

.L e------ ._---------

V ==±=~==J::-___=~~:::~ 
Ultimate Total Capacity 

~ Side Resistance 

V 
_. -- -~Design x 3.0 

-X-Design x 2.5 

k--:.': ·~",*···Design x 2.0 

o 20 40 60 80 100 120 140 160 180 

Total Pile Length [ft) 

File API Analysis - Compression Pipe Pile 24 in. RCS-08 
Assumes cohesive undrained behavior in limestone GEOCONSULT 



____________________________________ .~,=''''.:,.''j''''''":"'''_'t)."j''''=''''-'''''--~'''''.",~_W'WJI'=*','~".",.}E>,;;W~=''''''''=r,·hY!,'"""'~"'-~,,="ft:,:i>.,~"§<i!iit!""""'ltt&i'm'~~~~i)J~ 

u o 

Capacity vs Total Pile Length 

1400~----,_----,-----,------r-----r----~----_,----_,----_,----_. 

1200 I 
24" Diameter - Pipe Pile (Open-ended) 

1 000 *~ Compression Pile '"/' . j., pN' I . 

:g: 800 l=l l~_ =. 
,2:-

} 600 ~--- -~j------+-----

400 I,--l,,----+~- I--"~---+-

Ultimate Total Capacity 

---Side Resistance 

200 .. Design x 3.0 

Capacity vs total pile length 
Factor of safety shown 

--Design x 2.5 

~Design x 2.0 
o -t""'--'--~-

o 20 40 60 80 100 120 140 

Total Pile Length [ft] 

File API Analysis - Compression Pipe Pile 24 in. RCS-09 
Assumes cohesive undrained behavior in limestone 

160 180 200 

GEOCONSULT 



--------------------------------------~''''''''.,.""'."'''',''''''''''';s,'''~='.=~.=='''''*>lttlM=''''_''''~'m='''\,~E'g''W!e;,ill;;;:''''\~}W."',~~Q1(;,·w,1l'o\~Y.~"'''2IX1Wi.W.l&'==~'&~>.'*_~'l.,'m\'*llWt\~,WJ 

u 

1400 

1200 

1000 

c: 800 :;;; 
~ ,.. 
:':::: 

" m 
0-
m 600 0 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

( 

V 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo I 
Pile Analysis - RCS-10 I 

I I 
24" Diameter - Pipe Pile (Open~ended) -,. 

_ Compression Pile 

o 

/ 
V 

/' 
V 

- --.~ 

/ 
/' 

/ Ultimate Total Capacity 

./ Side Resistance 

'" Design x 3.0 .."." 
l---" )-Design x 2.5 

~ "*-Design x 2.0 

20 40 60 80 100 

Total Pile Length [ttl 

File API Analysis - Compression Pipe Pile 24 in. RCS-10 
Assumes cohesive undrained behavior in limestone 

120 140 

-

-

-,-

160 

GEOCONSULT 



.--________ ~ i\'il&W';= .=~""'","*''''''~~W\''>.''''*''':'==~_,=_~''I~,tr''''X.=~>t''''Wf:¥Ii!g;I;';,!&~"':5<y;;.,<:_"""'''i:'?&~N;!.y'!£'&~''YM']%W!0iml=:fi{)I!%§}'~.~\~w.~ 

u 

1400 

1200 

1000 

~ 
Q. 800 
~ 
~ 
" .. 
Q. .. 600 u 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo I 
Pile Analysis - RCS-11I 

I I . 
24" Diameter - Pipe Pile (Open~ended) .. 

K-- Compression Pile L, 
-.-.~ 

/ 
/ 

1/ . .'w _ ... _-

/ 
...... 

. . . .. 

./ 
/ 

--
------V Ultimate Total Capacity 

o 

/ Side Resistance 

V 
.. Design x 3.0 

; 1--Design x 2.5 

~ 
20 

I*-"Design x 2.0 

40 60 80 100 

Total Pile Length [ttl 

File API Analysis - Compression Pipe Pile 24 in. RCS-11 
Assumes cohesive undrained behavior in limestone 

120 140 160 

GEOCONSULT 



. .. 
~ ___________________________ "''''~=~~~£''''.':'-''''''-='''''''~l~_l~~{",~"m~K=~-!'''':'''~'''''\''~~~=~~~~''''~ 

o 

1400 

1200 

1000 

~ 

Q. 800 :.: 
~ 

>. 
;!:: 
0 
<II 
Q. 
<II 600 u 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

G 

Capacity vs Total Pile Length 

I 
: Recovery Solutions - Arecibo I 

I . Pile Analysis - RCS-121 

f' 24" Di~meter - ~iPe Pile (Open~ended) V ~~ Compression Pile .. I /r-
r /I~.-~~. -. ~ .. / 

V '" 

/ 
~---~- .. "'-- .. -----._._-- ---------,- ,.~ ... - . -" .. _--

V 
L . . _ ... _--_. ._.-----

~ 
(Y -_ ...... _-_.-

Ultimate Total Capacity 

Side Resistance 
r--.--.. ... Design x 3.0 

V 
~ 

. ~=Designx2.5 

o 20 

--IK-Design x 2.0 
T- -~- .. , . ....-c-

40 60 80 100 120 

Total Pile Length [ft] 

File API Analysis - Compression Pipe Pile 24 in. RCS-12 
Assumes cohesive undrained behavior in limestone 

140 160 180 

G 

GEOCONSULT 



u 

1400 

1200 

1000 

~ 

800 c. 
g 
~ 
'u 
co c. 
co 600 0 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

·= ___ &,,-g&_ - 'A ~=""'''''''~~~'~'''',""l&~li;fu\''''&.'%'''''''''''''''&,~m_''''''!'",,''Wt,w%W;'',,*,,''''\tl,,"~ ___ 'm.'0.'i:)@;)ljt@=-'W:c"i&_~ iW._'I'.~';'$W 

u 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo I 
Pile Analysis - RCS-131 

-. ,~ 

I I I 

24" Diameter - Pipe Pile (Open-ended) 

/: ~ Compression Pile _ I 

- .. / .• >V . 
I' i- V , 

/ I 
I 

.- .. _ ... -_._._----

------ ----- / ~.-. 

V 
~ .... _-

iL 

~ ~~ 

~ 
o 20 

)1( 
f--

40 60 80 100 

Total Pile Length [ft] 

File API Analysis - Compression Pipe Pile 24 in. RCS-13 
Assumes cohesive undrained behavior in limestone 

. -,-------- -------.,_.-

------------ ---
.. _----

Ultimate Total Capacity 

Side Resistance 

Design x 3.0 

Design x 2.5 

Design x 2.0 
-r-', -

120 140 160 

GEOCONSULT 



_____________________________________ ~'"~~~~,~~~"'#."'_"""m0"""=~~"'m.'!i!w..J:_~"'~"=~~~'i@mj~\j,.\, ____ _ 

u ! 
V 

Capacity vs Total Pile Length 

1400~----_,------_r------,_------r_----~------,_------r_----~ 

1200 '=' ,,' = I 'MW' of ... ' 

24" Diameter - Pipe Pile (Open-ended) 

1000 ~ Compression Pile I' 1 ____ I 

I " I 

~~ "--

"" ~ 
~ .tj .. 
go 600 ------ ----- 1 ,·----1 o 

400 1----1 1---- - --+_ 

I' Ultimate Total Capacity 

---Side Resistance 

. iii Design x 3.0 

o 20 40 60 80 100 120 140 160 

Total Pile Length [ttl 

Capacity vs total pile length 
Factor of safety shown 

File API Analysis - Compression Pipe Pile 24 in. RCS-14 
Assumes cohesive undrained behavior in limestone GEOCONSULT 



------------.~~------. ,="' .. """~~="",. ~ """,\,",,,,,,,,,,,,,,,,,,,,,,,,-,,,,,,,,,,,,,,,,,,,",w=,.~=_""""""''='''=='R''=''''''''''!'''"".' ____ """"h"'_"'"'\=-"'-'""~,=)l!l&'»=~~ __ ":!»~Oi'~'&_ 

\....) 

1400 

1200 

1000 

a: 800 :;;; -.C!' 
';:; 
III 
Co 
III 600 u 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

; 

V 

Capacity vs Total Pile Length 

I 
Recovery Solutions - Arecibo I 
Pile Analysis - RCS-151 

I I 
24" Diameter - Pipe Pile (Open-ended) 

" 
,_ Compression Pile 

/ 
V 

1/ 
""'" , . . 

/ 
,/ 

.. ~ ._--_. 

/ I 
I 
-"--,- - --. ~---- . . . 

V Ultimate Total Capacity 

.-/ Side Resistance 

~ 
--Design x 3.0 

./ 
--Design x 2.5 

o 20 

11Iiifi.~ 

40 60 80 100 

Total Pile Length [ft] 

File API Analysis - Compression Pipe Pile 24 in. RCS-15 
Assumes cohesive undrained behavior in limestone 

Design x 2.0 

120 140 

-----_. 

. 

160 

GEOCONSULT 



u 

1600 

1400 

1200 

1000 
~ c. 
~ 
>. 

800 ~ 

" .. 
c. .. 
U 

600 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

,,% A = '3>-= __ ~= __ ""W,"''''fi'''!';'''':'<'W''M""",,,,,==,,,,,~,,,,,,,!:,t<'''''~'=\'_\l''''"","""=;",,,,,,c,,,0;':';W'lx."'\\:"'W&,,.,..<,;,%,,,,,,'\\'f("'W&.W0~~ __ ~~~ 

! . 
\~ 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo: 

---t Pile Analysis - RCS-01 

I 
~ 30" Diameter - Pipe Pile (Close-ended) 

: Com ..... ,o" .;1. -I ~~ . ... - 1----

/ 
-I' 

/ / r-- -

~ V 

~ _. __ ._---- 1----

~ 
V 

/ 

/-, 
1/ 

-~ 

/0 

1/ 

---_ .. _._----

--

J ~ V Ultimate Total Capacity 

o 

Side Resistance 

-- f~ 
.. Design x 3_0 

y V --Design x 2_5 

~-Design x 2_0 

20 40 60 80 100 120 

Total Pile Length [ft] 

File API Analysis - Compression Pipe Pile 30 in_ RCS-01 Closed 
Assumes cohesive undrained behavior in limestone 

140 

GEOCONSULT 



u 

1600 

1400 

1200 

1000 

c: 
:>2 
~ 

'" 800 :!:: 

" '" c. 

'" u 
600 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

G 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo I 

Pile Analysis - RCS-021 --

I I / 
I 

~ 30" Diameter - Pipe Pile (Close-ended) 
./ 

r Compression Pile / I 

~ . 1/ ./ 

/ L I 

-,--------r---- -- ---- ---I 

r----. "-_.-_. L V-------- --/ / L _.-'- -'-. ------

~V Ultimate Total Capacity 

/"J Side Resistance 

V -----~ , a-'Design x 3.0 .-

:/ ~ --)~ Design x 2.5 

)I( Design x 2.0 
--_ .. .. _- ,--

o 20 40 60 80 100 120 140 160 

Total Pile Length [ttl 

File API Analysis - Compression Pipe Pile 30 in. RCS-02 Closed 
Assumes cohesive undrained behavior in limestone GEOCONSULT 



______________________________ = __ ''''''''' k. "'>'"'''''==-''''''''''=='<''''''''''_W'''''''''''''''~''''''''>''''.'''''''%'''9.AA!=='=.-'''-=",,,,,"""$':>"'y''''&X'''''Zli'S&m=''''''''''''''''"'''~=>'''-''''%<m~$;i=~Th'-'tffi&4m_'W).~~&.~'w,.''1C~~'"' 

u 

1600 

1400 

1200 

1000 
~ 

Q. 

:>2 -
~ 800 
0 .. 
Q. .. 
u 

600 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

-

v 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo I 

1/ Pile Analysis - RCS-031 ---

I I /1.-~ 30" Diameter - Pipe Pile (Clos~-ended) 
/ 

- Compression Pile 
.. -

.;' / ./ I / -"'-' 

/ 
/' / 

/ - .. - --

/' 
---~---------- --------

V 
/ / -- -- ----

V ~ 
... 

/' _.-.. _---- .. -._-

~ 
_._-
---_/ Ultimate Total Capacity 

------ Side Resistance 

n * Design x 3.0 

~ V '111_~~ Design x 2.5 

*-~Design x 2.0 

o 20 40 60 80 100 120 140 

Total Pile Length [ttl 

File API Analysis - Compression Pipe Pile 30 in. RCS-03 Closed 
Assumes cohesive undrained behavior in limestone 

-- . 

160 

. GEOCONSULT 



-.-.. ~---"-------.--~ ~-"'~~'~-==_'W~""'&'!"""l",,,,i',""","'~"'=><i='.,.],,""''f,''''=*='''*,'''="""',",'~'*'t'V",%~"·y",&~~~",=.~m~\~@'\.'ffi:0='i\l&"\_~J:!.===l!N't&--='%"'r,,~''I\mW,,~,\ll;j:;,~ 

u 

c: 
:;;: 
~ 

~ 

Capacity vs Total Pile Length 

1600 t I I I 
J Recovery Solutions - Arecibo. 

1 Pile Analysis - RCS-04 Ij 1~- I --I --+--
i i 

1400 

1200 
:~ 30" Diameter - Pipe Pile (Close-ended) ""-II-!--.....r---r~~~ 
t- Compression Pile' ·~~-I 

1000 I I 

~ 800 -~ -t-----
" '" Co 

'" u 
600 - ~ -- r~--I 

400 +- -I-------I-r- Ultim,---"------d .le I otal Capacity 

Side Resistance 

200+-~~~~~~~~r_~~ -Design x 3.0 

-Design x 2.5 

o~~~~~~~~~~~~~~==q==-=~~ 
-"'Design x 2_0 

" , I ' 

o 20 40 60 80 100 120 140 160 180 200 

Total Pile Length [ft] 

Capacity vs total pile length 
Factor of safety shown 

File API Analysis - Compression Pipe Pile 30 in_ RCS-04 Closed 
Assumes cohesive undrained behavior in limestone GEOCONSULT 



u 

1800 

1600 

1400 

1200 

c: g 1000 

.;:. 
'0 .. 
g. 800 
u 

600 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

~~~~~~~~_~_W~"":'=~"'==---"ffi""""''''''''''''=~''<;'''''==;m.",,,,,_,,,,,,,,,"''' .. w.~~~_=--'''''~''''lli''''''''_~:1Q ~~w. 

G 

Capacity vs Total Pile Length 

\ 

Recovery Solutions - Arecibo I 
Pile Analysis - RCS-51 "/"'-

_ 30" Diameter - Pipe Pile (Close,-ended) /' " ,-.-

V Compression Pile 
/ 

./ ./ ., 

/' / ~~~ '" -'" . , ' -<'<b -

/' V L -- ---_._-,--
./ 

---'-'--' -- -----,,- .. .. ~ ----------- --_ .... ----_ . .. _------.----

~ ~/ 
/' 

t Ultimate Total Capacity 

~ ~ 
:--- --

Side Resistance 

iIo Design x 3.0 -, 

~ / 
~~ Design x 2.5 

~ Design x 2.0 
, , . . . , .. , , .. , I I I • r------,------,- I , I I I ._.. , t , J - _ .• _. I 

o 20 40 60 80 100 120 140 160 

Total Pile Length [ttl 

File API Analysis - Compression Pipe Pile 30 in. RCS-05 Closed 
Assumes cohesive undrained behavior in limestone GEOCONSULT 



____________________________________ ,,~~=_==="";'"'''gt!&i},,~~wm,..~'"M..,~::&hU{tr.tw:,._..\'i!"."'\%'m§"W»I""~~'f..~'o..,"i&').'&!l:!i'·:w:~'$""\'),"i!;$iYw=fi&lmfm;<2>.w..~'&m§!%f;&M}ffi!?#i'MIMili!!!ffIiI~._ili1( 

u 

1800 

1600 

1400 

1200 

c: 
:;;: 1000 -
~ 
'" co 
go 800 
o 

600 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

L 

Capacity vs Total Pile Length 

J 
Recovery Solutions - Arecibo I 

/ Pile Analysis - RCS-51- -----

/ 
r 30" Diameter - Pipe Pile (Close-ended) / -

Compression Pile I / 
./ --

/ 
V L 1/ .. v --------

/ V I' 

/ 
~ .... .. - - V .. ~ 

7 -- --------

V 
--- ---~- -- -----.--- ----~---

_ ........... 
- --

-- Ultimate Total Capacity 

,/" V Side Resistance 

- ------ • Design x 3.0 

~ 
u Design x 2.5 

~ m Design x 2.0 
. . . ... • I ..•• I •••• --

o 20 40 60 80 100 120 140 160 

Total Pile Length [ttl 

File API Analysis - Compression Pipe Pile 30 in. RCS-06 Closed 
Assumes cohesive undrained behavior in limestone GEOCONSULT 



u 

1600 

1400 

1200 

1000 

0: g 
~ 800 'u 
m 
0-
m 
0 

600 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

~~~~~~~~~ _____ "'~ ~="M"M!$'~,'2{..._~\'tm~~=~W'''''W!&'C.\~'$l.Th'''m''""-jJhl-&,(,*,-q~~''1;m=\~wW!ml~'&'=-':lb. ~~ 

v 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo 

Pile Analysis - ReS-?' / 

I I / 
/ 

~ 30" Diameter - Pipe Pile (Close-ended) , 
-,. '"-,. 

I-- Compression Pile 

~ // / I . w 
L' V / 

n' 

/ , 
/ 

~. ,-.. -

( 
/' / 

/ 
-~ ~-... 

V V ~ ./ -. .._-

f 
.... Ultimate Total Capacity 

~ 
Side Resistance 

E Design x 3.0 r'-

~ 
~ H-"Design x 2.5 

o 20 

lOll' ~ 'Design x 2.0 

40 60 80 100 120 

. Total Pile Length [ft] 

File API Analysis - Compression Pipe Pile 30 in, RCS-O? Closed 
Assumes cohesive undrained behavior in limestone 

140 

. .. -. 

160 

GEOCONSULT 



________________________________________ ~_""~_.~=,"""""'='"''"j-='~.,,=tt=""""",6w,==~..,,==&'~<""";""==~w"'~"'mtr=~%?Yd=.~=_!&\~~~"'""<>."'!>._,illW-\~C *'1iWl.~ 

u 

1600 

1400 

1200 

1000 
~ 

Co 
~ 
~ 

>. 
800 :!:: 

" .. 
Co .. 
0 

600 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

( '. 

"'-" 

Capacity vs Total Pile Length 

I 
Recovery Solutions - Arecibo I 

L----Pile Analysis - ReS-BI --_. 

/ I I 
~ 30" Diameter - Pipe Pile (Clos~-ended) 

./ L 
- Compression Pile 

_. 

/ V 
1 L /_. - ,.'k. ____ 

/ 
, 

V 
---I / 

( 
V / 

V _._ .. - --- ._--------

~ 
~ / 
./ ----_._-----

~ 
V Ultimate Total Capacity 

~ Side Resistance 

iii Design x 3.0 

~ V H Design x 2.5 

~I~ Design x 2.0 
, . , . , , , I __ ~ ___ J------'-----__ L--

o 20 40 60 80 100 120 140 160 

Total Pile Length [ttl 

File API Analysis - Compression Pipe Pile 30 in. RCS-08 Closed 
Assumes cohesive undrained behavior in limestone GEOCONSULT 



u 

1600 

1400 

1200 

1000 

c: 
~ 
~ 800 '0 .. 
c. .. 
u 

600 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

'~~~~~~~ _____ ~'Y,\===,~~~~_=~~,!{{"''''WI&s:J&~»""N''iW:T(g$~Y!ill'I!k'''-''¢iWI!;S;ff.'07i:IIifii5'fmi:'i'!ii!< __ ~~tm£i81I.m'~,""'''''' __ 

l~ 

Capacity vs Total Pile Length 

I 
Recovery Solutions - Arecibo I 

Pile Analysis - RCS-gl .' 

I I 
A.:. ~ 30" Diameter - Pipe Pile (Clos~-ended) 

~ 
I--" Compression Pile 

--

V 
1 ~ - .. '-1/ 

f V' 
-~ --- -_._-

-~.- --- -p 

V ---_. --~--f---~ 

V / ~ -- . . .. .. 

/ ~ Ultimate Total Capacity 

~ Side Resistance 

J1 ill iii Design x 3.0 '.'-0 

~ ~ 
" I_Design x 2.5 

w-ll: Design x 2.0 

o 20 40 60 80 100 120 140 

Total Pile Length [ftl 

File API Analysis - Compression Pipe Pile 30 in. RCS-09 Closed 
Assumes cohesive undrained behavior in limestone 

160 180 

- --

200 

GEOCONSULT 



~~ ____ ~ ___________________ m .• ==~ '.4 »"",,,,, .C<.=", ,,~~~"=""'""""'"''-'''''''''''"''''''''''''-_=\=&''''',''''''':''ll'';;'''''.'''.'''!';\=m"''''''Wl'''",-,"'''''''~~C%'1)\..'tt","_~1'"\\!-''''\''''''!i(dla''~,&~,,"'''ww:tW.o:=li\'<;$liW®l!'$:mm&l:rl!:mlli.~'lli,.%,=,~~_ 

\...) 

1600 

1400 

1200 

1000 

c: 
:;;;: 
~ 

.2:- 800 "u 
ra 
0-
ra 

U 

600 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

Capacity vs Total Pile Length 

I I Recovery Solutions - Arecibo I A 

/ Pile Analysis - RCS-10 I· . .. _---L I I 
~ 30" Diameter - Pipe Pile (Close~ended) 

/. / 
- Compression Pile 

. 

/ / 

<. I / . cw ... .... 

/ / 
/ 

. ." -~----------------

~. 

V 
.._._ . 

/ / _. __ ._ .•...... _ ... _-._----- •.. ----- -- - ---

/ V 
/.. ·····-7 .---- .---------_ .. _ ... __ ._.-

/' 
-_.-.- -... ,., - _ ..... -

Ultimate Total Capacity 

/ Side Resistance 

~ 
"'"w"Design x 3.0 

2 
v 

Mww'Design x 2,5 

·"~"~·Design x 2,0 
.... . . . . . . . . .... •••• I , , I , 

o 20 40 60 80 100 120 140 160 

Total Pile Length [ft] 

File API Analysis - Compression Pipe Pile 30 in, RCS-10 Closed 
Assumes cohesive undrained behavior in limestone GEOCONSULT 



__________________________________ ~"""!'ffi''l'''''''.,"'.""''''·'''''W''=="''''&';,,,\"''<\'.i&'\\\..~\W'_=_._,,_.~~!,''''\"%m)\~;;'l\,g;,, .. %'i'0&WiOW,'m;s,",."!i"";&·W:;t~:fu'"l'X;;:'l,%'+."W:J·.ffl%~im~m;&}~'k~W_lt,'l&_~'l;;\l~'@."'%'IW..~ 

v 

2000 

1800 

1600 

1400 

~ 1200 
Q. 

:;;: 
~ 

~ 1000 
" ~ 
os 
o 800 

600 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

u 

Capacity vs Total Pile Length 

I I 
Recovery Solutions - Arecibo I 
Pile An~IYSiS - R~S-11 'T -

/ 
/. 

- 30" Diameter - Pipe Pile (Close,-ended) /' 
- Compresslo" .11. '," "I l--l-·-:> K 

V L ___ 

7 .. w VV ,'" 
~-

--1------ .... --

-. .---_."_ .. __ . ---- f---.--.. 7' ~--- .• _-- .. _--

./ 
./ / 

7' ~ 
./' ·---------I----===~=~ 

/' Ultimate Total Capacity 

/' Side Resistance 

~ .... ., Design x 3.0 -
~ ~ 

~-Design x 2.5 

.. -'~' .. -Design x 2.0 
• • • i • • • • 1-- --; .. --;". -;----;-

o 20 40 60 80 100 120 

Total Pile Length [ft] 

File API Analysis - Compression Pipe Pile 30 in, RCS-11 Closed 
Assumes cohesive undrained behavior in limestone 

140 160 180 

GEOCONSULT 



-----------------------;,.".--"."..;.,,"",.,;"."''''''.,~ •• ,;"'''''''"'''=w~",.''''';,./=m''''",='='''''..,'''_'W:~t*i'\)'''"<Cl>=,,'%,,''_\~_,='!l'h"'t(Wz=-.""~'''tV,,_"~;'' ... m\Ow,w''''\W~"'t'''~"''''''!O'-',,~;t~.,'''Th~'I1ffi,'1~\~w"O''"'J),~&_t~7'''\'''''';,;_'~,~"l1.*U~-t),tr<ili.~'''''*.".!i'»"'''1i:lmi'i 

v 

1600 

1400 

1200 

1000 
~ 

Co 
:;;: -... 

800 :!: 

" '" Co 

'" u 
600 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

( , 
'-/ 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo I . 

Pile Analysis - RCS-121 ... 
--.-.-~--~---

I I L ~ 30" Diameter - Pipe Pile (Close.-ended) 
L 

I- Compression Pile V V 
I /1 / L v. J/ -----

V V V / 
~ 

~-""---- .. -- -- -.~--. 
_ ... __ .. _._. --- ---

~ ._-------- ----'----_._- _._.,,-._-------_. - ---

/ 
V / 

L' 

L V Ultimate Total Capacity 

Side Resistance 

/' 'F .. Design x 3.0 

~~V ~-Design x 2.5 

~I~'-'Design x 2,0 

o 20 40 60 80 100 120 140 160 

Total Pile Length [ttl 

File API Analysis - Compression Pipe Pile 30 in. RCS-12 Closed 
Assumes cohesive undrained behavior in limestone GEOCONSULT 



________________ ""~~ """""'~~,="!"'""''''''~"=''' 0_"",."-"_"~",<~~-""""..&=""~"'W-""""~;,,,,,,,,=,,,,,,,,}=,,,,,,,~,_%\=m,,,,'<i..\""""",,,,=~m=='~~~~ 

u 

1600 

1400 

1200 

1000 

a: 
32 
~ 

~ 800 'u .. 
0-.. 
0 

600 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

, 
[ . 

'-" 

Capacity vs Total Pile Length 

~ ~ 
Recovery Solutions - Arecibo I 

-0-Pile Analysis - RCS-13 1--· -----_ .. ,-

I I 
/ ~, ~ 30" Diameter - Pipe Pile (Close-ended) 

/ 
r- Compression Pile 

/ # 
.. 

I ._"" 
/ '" 

.-___ 'u .. _ .. _- / V .. --_.-- .. - .. _-_./ 
~ ._._-- .. _- I----- --- --' -.-.-

/ ~ vl/ 
,/ 

L r---.--.-
.---/ Ultimate Total Capacity 

~ ./"'-....---
Side Resistance 

..... 'Design x 3.0 

~ 
/ ">4- Design x 2.5 

*-'Design x 2.0 ,-, 

o 20 40 60 80 100 120 140 160 

Total Pile Length [ttl 

File API Analysis, Compression Pipe Pile 30 in. RCS,13 Closed 
Assumes cohesive undrained behavior in limestone GEOCONSULT 



u 

1800 

1600 

1400 

1200 

c: g 1000 

~ 
" '" ~ 800 
o 

600 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

G 

Capacity vs Total Pile Length 

Recovery Solutions - AreciboJ 

Pile Analysis - RCS-141 ---------- ---f--------

/. , 
V 

_ 30" Diameter - Pipe Pile (Close-ended) ./ -

Compression Pile I . /' I L, 

-- .., 
--- /' --

/._- - - /' _/.- -'-" 

1--- ----------- V /v 
------ ",- -1--------------

/" /' 
V 

~ 
/' ~/ 

/ ------r-----J-----
/ Ultimate Total Capacity 

~ Side Resistance 

~ iIo Design x 3.0 

2 V ~ ~ Design x 2.5 

~Ii Design x 2.0 
1-- --

o 20 40 60 80 100 120 140 160 

Total Pile Length [ft) 

File API Analysis - Compression Pipe Pile 30 in. RCS-14 Closed 
Assumes cohesive Undrained behavior in limestone GEOCONSULT 



v 

1800 

1600 

1400 

1200 

c: 
:i2 1000 
~ 

~ 
" .. 
g. 800 
U 

600 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

,~~~~~~~ __________ ~""~",=~.,".",WR,,,,,,,,,,,,,)~~,~,=-~.\&"'.~~,,t;}~fu.C&~~"W.J:.,*=,&\,-,,,,,,,"*,,,~J(?ge.,,,,,-,,,,,,,,,,,,,,,,",\\,~,,~~~'\),\'t.'Il.~_/INi.\.~ 

G 

Capacity vs Total Pile Length 

" \ 

f Recovery Solutions - Arecibo I r Pile Analysis - RCS-15 1 
/. 

~" m.m.t., -P'P' PII. IClo.~~nd'~;' 
' , 

7 
v· -----~-, ~-..•.... --

. Compression Pile. .. I 
/' _._ .. 

-~--. 

/. /v" 
~' ." - 1· /' 

~ .. -,-------- - -L ~ ----.-.-

J/ / r' ... -.. -.-. --_. _ ... _--- - .-_._" 

/ 
\.'" ~/_~- '--- --

1---- Ultimate Total Capacity 

V' __ ~ ---- Side Resistance 

~ 
'* Design x 3,0 

V . ) I Design x 2,5 

~ -Design x 2,0 
- c·"'C' 

o 20 40 60 80 100 120 140 160 

Total Pile Length [ttl 

File API Analysis - Compression Pipe Pile 30 in, RCS-15 Closed 
Assumes cohesive undrained behavior in limestone GEOCONSULT 



. ____ . _______ ~ ____ =_=_=_~=.~==~_t'Irl."""""'"'''''.lt~~=:= t Jl ~'*'..t>m\WlWilrn&W''f'''''*\w.'''~\._w:u.'*'''"&w.'~_\~~'1lli.~ l~ a 

u 

1600 

1400 

1200 

1000 
~ 

Co 
:¥ 
~ ,., 

800 :!:: 
U 

'" Co 

'" u 
600 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

Capacity vs Total Pile Length 

I I Recovery Solutions - Arecibo:' 

Pile Analysis - RCS-011 .-. 

I I . 
~ 30" Diameter - Pipe Pile (Open-ended) 

./ 
r- Compression Pile 

/ 
V 

/ 
/ 

.----"--

/ 
/ . 

/' 
V 

~ 
V Ultimate Total Capacity 

Side Resistance 

/- . .. Design x 3.0 ~-

u Design x 2.5 

~I~ Design x 2.0 ~ , ... , , , __ I , J ,::::J ___ ~ _~ 

o 20 40 60 80 100 

Total Pile Length [ftl 

File API Analysis - Compression Pipe Pile 30 in. RCS-01 
Assumes cohesive undrained behavior in limestone 

120 140 

o 

--

160 

GEOCOIISULT 



________________________________________ J~ ~ "= "" ... "'*l)),~~= __ ~=&="X&'0""'\.,~,,~'%Wdl"l&@1:!..'B:IT.w.'.~&~~'m\\~~"'.i!l!..%~ 

u 

1600 

1400 

1200 

1000 
~ 

Co 
:;;: 
~ 

>. 
800 :t:: 

" cu 
Co 
cu 
() 

600 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

u 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo: 

Pile Analysis - ReS-021 ~--~---

I I /. r,. 30" Diameter - Pipe Pile (Open-ended) 
- Compression Pile ----- ----'--- --_ ... _-- --- :7 ~---I .w_ 

/ 
m 

----~-- --------- ._"" 

/ -------

~ 
?' 

r---~~-- -r----.----

V Ultimate Total Capacity 

-~ 
Side Resistance 

f------ -- iii Design x 3_0 

~ ~~ Design x 2_5 

L . ~~Design x 2_0 

o 20 40 60 80 100 120 

Total Pile Length [ft] 

File API Analysis - Compression Pipe Pile 30 in_ RCS-02 
Assumes cohesive undrained behavior in limestone 

140 160 

--

----

180 

GEOCONSULT 



~ ________ ~ ____________________________________ "'."""_~_~=':§"""I-,."f2"'~"""~"'=""M!!m}",","=m§!;:""m~-m'(}.vdr%'Y,R"'N,-'"''-''W-,-'~~%_''~~''iJM&Wlitik~ ____ m 

u 

1600 

1400 

1200 

1000 
~ 
Q. 

~ 
~ 800 'u 
'" Q. 

'" 0 

600 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

v 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo-

Pile Analysis - ReS-03 1 

I I 
~ 30" Diameter - Pipe Pile (Open.-ended) 

I-- Compression Pile' 
.-

I I .. 

V 
/ •. -

/ 
1---------

--

V 
/ 

o 20 

/ --

/ 
/ -

.-./ 
~ ...., ..... 

~~ 

'""'~I! 
c,--,-

40 60 80 100 120 

Total Pile Length [ftl 

File API Analysis - Compression Pipe Pile 30 in. RCS-03 
Assumes cohesive undrained behavior in limestone 

/. . 
" 

f 

V 
L , 

, 

~-- .. 

- --

-------
Ultimate Total Capacity 

S'lde Resistance 

Design x 3.0 

Design x 2.5 

Design x 2,0 

140 160 180 

GEOCDNSULT 



_________________________________________ ~, " -~~~= . ""=~=~"W"'\~"'''''''''',;'!h'''=m& ___ \WJ!MJ>'~=wm'%<j§)t''i'K''2I.,,~_'''~_~ 

u 

1600 

1400 

1200 

1000 

'0: 
:>: 
~ 

>. 
800 -'u 

co 
Co 
co 
(.) 

600 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

( 

\...J 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo I 

Pile Analysis - RCS-041 .-

[ [ 

~ 30" Diameter - Pipe Pile (Open.-ended) 
- --

Compression Pile 

----_. - ~.---
-_/ 

/ 
I' 

i-- .. -

/ 
E --. 

.....:: , . 
.--'l' . .. 

/ 
~ 

-::;;;:; , 
~ 

, 

.. _ .. - -_. 

1------
~ Ultimate Total Capacity 

~ Side Resistance 

... Design x 3.0 1----

~ 
/ 

~-Design x 2.5 

o 20 

-)I( -Design x 2.0 
-,-

40 60 80 100 120 140 

Total Pile Length [ft] 

File API Analysis - Compression Pipe Pile 30 in. RCS-04 
Assumes cohesive undrained behavior in limestone 

160 180 

.. " .. -

200 

GEOCONSULT 



_________________________________________ =~.=_.~~\~_=__"'="'~_.lt_,.,,)(~,,"='~~~"'il1!l',~"0&st"%._~'t.~Jwi.,{: Lilt 1 "'~~~ 

u 

1600 

1400 

1200 

1000 
~ c. 
:;; -
~ 800 '(3 
eo 
C. 
eo 
0 

600 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

( 

V 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo:' .. 

Pile Analysis - RCS-51 !-. 

I I 
A. ~ 30" Diameter - Pipe Pile (Open,-ended) 

/_~--
r Compression Pile 

T 
.. -. 

/ '" " 

/ !----. . -- . ----_ .. .._--

/ 
V 

. -- . ... _--

/ '" 
---_._._-

-' 

y/ Ultimate Total Capacity 

/ 
Side Resistance 

"" Design x 3.0 

V '~-Design x 2.5 

~ """"*"-Design x 2.0 
.. -,_ .. _-

o 20 40 60 80 100 120 140 160 

Total Pile Length [ft] 

File API Analysis - Compression Pipe Pile 30 in. RCS-05 
Assumes cohesive undrained behavior in limestone GEOCONSULT 



~ _______________ = "",,,,,,,,,,,,,,,,,w;~,,,,,,,,,,,,,,.,,,.=,,,,,,,,,,,,,=.=,,,,'W,,,~~\,,,,,,,,-'_lli}.=~n,=w,,''''-'_'S!§.~'&'t'MA'.'''Y&''f&ih"'ffii:<!tm':~_~~-''W9!!1Ml_'",' __ • 

o 

1600 

1400 

1200 

1000 
~ 

Co 
:>2 
~ 

>. 
800 ~ 

0 
C\I 
Co 
C\I 
u 

600 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

L 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo l. - ,"- -

Pile Analysis - RCS-6 1 
~---~------f--~~ .. - :------

I I 
/-~ 30" Diameter - Pipe Pile (Open-ended) 

r- Compression Pile 
~-

f 

/ I '" -"-"--

/ 
V 

--.. -~-~--- -_. .._-----_. -----~- -~-----,-

~ 
/ 

--

/ 
- -

- ---- ~--

V Ultimate Total Capacity 

L 
Side Resistance 

_. • Design x 3.0 

-----~ -H-Design x 2.5 

~ .. ~ -Design x 2.0 
-,-

o 20 40 60 80 100 120 140 160 

Total Pile Length [ft] 

File API Analysis - Compression Pipe Pile 30 in. RCS-06 
Assumes cohesive undrained behavior in limestone 

c 

GEOCONSULT 



___ .~ ____________ ~~_=~. "'''''''~~''''''''''''''''''''''!~'''>l''''''''''''''''''''''~'''l-,m,w8"");':\&!ll""'im\jM_""~,*,~"\m~"'9~,>~%,lm~.\'\w.._"'mW".K"lI'l.w!\~~~~ t\'@IT!i &1 l~ 

u 

1600 

1400 

1200 

1000 
~ 

Co 
:;;: 
~ 

>. - 800 '0 .. 
Co .. 
u 

600 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo I 

Pile Analysis - RCS-Y' --

I I 
-

.. 30" Diameter - Pipe Pile (Open-ended) ,-

r- Compression Pile 
- / -

V 
I I / --------

~ 
V 

--

/ ~----- -------. "---" ---- ._------ ------- ---- --

/ --
/" Ultimate Total Capacity 

/ Side Resistance 

-- '" Design x 3.0 

V "",j-'Design x 2.5 

~ ~ Design x 2.0 

o 20 40 60 80 100 120 140 160 180 

Total Pile Length [ft] 

File API Analysis - Compression Pipe Pile 30 in. RCS-O? 
Assumes cohesive undrained behavior in limestone GEOCONSULT 



\;.) 

1600 

1400 

1200 

1000 

c: 
~ 
~ 

>. 
800 -'(3 .. a. .. 

U 

600 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

==~=_"\\""'''''''''''''''''''''''''''''''''''''''''''''==~~=---~='''!''''''1.='''''~~~'*-~~-m,wm;.,.~"b"'"m",*,,,,*=~\m;'*&W&'=--"~"''t>'i'.~'W!i'.>~~~;>t tIll t: &~ 

'-

Capacity vs Total Pile Length 

~ I 
Recovery Solutions - Arecibo 

Pile Analysis - Res-sl .-

I I / • 30" Diameter - Pipe Pile (Open-ended) 
/ 

- Compression Pile --- / 
-

I I / '- ~ 
1/ .,--

/ 
/ 

-_. ... _- ----_. .--.--~-

/ 
/ -_ .. _._- .---

V 
/ - -r-------. . ...• 

V Ultimate Total Capacity 

V Side Resistance 

.", " - Design x 3.0 

V ...... ~~ Design x 2.5 

~ Design x 2.0 :~ 
• • i • • • --;--r . • . . • • • --,--,-

o 20 40 60 80 100 120 

Total Pile Length [ttl 

File API Analysis - Compression Pipe Pile 30 in. RCS-OB 
Assumes cohesive undrained behavior in limestone 

140 160 180 

GEDCONSULT 



~ ____________________________ ,~'f!*'~~=w=-r=~""":"""""'W""=.,_~~,"..,..=tl"=~\my$&~"""W.wJm'$.-__ "",,,m\~>?&'_!lY,,,.WL"k'fu"'!.~=l!&!-.""W."""1!-'Wk'm-.'IglP&"':=~"@tl;;fj'jj*M[!jffi~.~_ 
) 

\ ) , 
U 

1600 

1400 

1200 

1000 
~ 

Co 

g 

'" 800 :I:! 

" '" Co 

'" () 

600 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

( 

U 

Capacity vs Total Pile Length 

ReCOV~ry Solutions - Arecibo I I 
Pile Analysis -RCS-91_~~ 

I I ~ 
• 30" Diameter - Pipe Pile (Open-ended) ;--_r--_......, __ -+ __ ......e,.,L~L, , v 
r- Compression Pile - 4 V -

/V I 
----------I-/----+--/'~ --

- - -~/ 
I / -i---h-=::::~luUilifutim~at~eTT~otal Capacity 

AV"V Side Resistance 

-1--___ /' iii Design x 3.0 

,/ ~"-Design x 2.5 

r~ . . .. "" "" ,," ,'0-., ~ , ?~Si~n, X,2.,O., ••• ~ 
o 20 40 60 80 100 120 140 

Total Pile Length [ftl 

File API Analysis - Compression Pipe Pile 30 in. RCS-09 
Assumes cohesive undrained behavior in limestone 

160 180 200 

GEOCONSULT 



._~ _______________ ,±""""'~"""' "~w"",,,,=,,,,,,~,,,,,,,-~,-,,","'=~~,,,=~"""~)I-\mwY.s.,",,,,,,,,,,,,,,,,>\~\\l:'\=~"'':W='&%.''''''~''''-6~\':l.W~'\\'l:it';Th.''**I@j]i&l:IDl)&.~~~~~ 

\ I 
\. ) , 

u 

~ c. 
:;;: 
~ 

>. -·0 
co 
c. 
co 
u 

1600 

1400 

1200 

1000 

800 

600 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

\ 
"'-.I 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo I-

Pile Analysis - RCS-10 1----·- --

I I . 
~ 30" Diameter - Pipe Pile (Open:ended) 

L 
r- Compression Pile 

---
/ 

-"'-

/ iL . .>.V ", 

/ 
/ 

o 

.-

/ 
V 

""-_. .-..... 

/ 
-_.- /. ~ . __ .. 

----.-~ 

/' 
/ iI!lI • 

~ ~~ 

~ 
~I( 

20 40 60 80 100 

Total Pile Length [ft] 

File API Analysis - Compression Pipe Pile 30 in, RCS-10 
Assumes cohesive undrained behavior in limestone 

----~--

--_ .. _----
Ultimate Total Capacity 

Side Resistance 

'Design x 3_0 

Design x 2_5 

Design x 2,0 
.-

120 140 160 

GEDCONSUlT 



\ . 
\.J 

V 

1600 

1400 

1200 

1000 
~ c. 
:;;: 
~ 

>. 
800 -'(3 

'" c. 
'" u 

600 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

_____ ~ __ =======_=W<='" 3""""""""""'" %'"'_& """"'~~'-==w&~w..\=--"'~=~'1M!&($;C,.,,,;,'(,'!'jJ~rO.'fJ'i.'i1j~%~~"_~""t!N&'i!&~~~"&tIi'M 

( 
1"-,, 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibol -

Pile Analysis - RCS-11I f---------

I I 
.L ~ 30" Diameter - Pipe Pile (Open-ended) 

/' 
r- Compression Pile 

/ I '" 

/ 
I' ro' 

-------- -- ---

/ 
V 

-_. --~ ------ _._-----

/ 
/' 

------

/ 
i"'" Ultimate Total Capacity 

Side Resistance 

~ •. .r.- - Design x 3_0 --------- --~,-.. ---------~.-.-- -

/' H o. Design x 2.5 

~ )I( Design x 2.0 
-

o 20 40 60 80 100 120 140 160 

Total Pile Length [ft] 

File API Analysis· Compression Pipe Pile 30 in. RCS-11 
Assumes cohesive undrained behavior in limestone GEOCONSULT 



\ ) , 
u 

1600 

1400 

1200 

1000 
~ 

!l. 
:;;: -.i::' 800 '(3 

'" !l. 

'" u 
600 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

~~~~~_~ __ "."."~'WIJ U~~ .. ,S,",=~""'("',,,,,,,ru.;"Th.,,,,,,,,,,:m>.--',==,"'I')..~""%='='A'W:\\%:",,,m,=,,~~\:,,,,_~~~ It&RJmit!~ 

( 
U 

Capacity vs Total Pile Length 

-
~. Recovery Solutions - Arecibo I. 

, Pile Analysis - RCS-121 

~ 30" Di~metei' - ~iPe Pile (Open~ended) 
-t Compression Pile 

/ 
/ 

-. ~-. ..... 

J 
/ 

~ 
~ 

r-'---" . 

V 
../ 

----.~ 

"Or; .. 

V 1Mo~~ 

.. 

./ -
o· 

L 

/~ - ... -

..--_ .. - ---------- .. ----

~= Ultimate Total Capacity 

Side Resistance 

Design x 3.0 

Design x 2.5 

.~ -V .. ··~Design x 2.0 

o 20 

.... . ... .... . . , , . . , . , • • • I • • , • i -, , , • 

40 60 80 100 120 

Total Pile Length [ft] 

File API Analysis - Compression Pipe Pile 30 in. RCS-12 
Assumes cohesive undrained behavior in limestone 

140 160 180 

GEOCONSULT 



_____ ~~_~~~~~~_~~~ ___ .~ _____ ~M~:=_'.M'_= ____ m"=~"''''''''"-'\:,,*,-'!;Wffi!t2..\~_,*,'m.Wfff!;,_''Wmj.W'.iW>._'.\\''k''Y',",-.;$~'0:>.%''-_W:=NI;17»_W~w,.~~'@."&.~ 

\ ) 

u 

~ c. 
:i< 
~ 

'" :!::: 

" co 
c. 
co 
() 

1600 

1400 

1200 

1000 

800 

600 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

Capacity vs Total Pile Length 

Recovery Solutions - Arecibo 

Pile Analysis - RCS-13 1 - --r/. I I 
~ 30" Diameter - Pipe Pile (Open-ended) 

/J 

c- compr7Sion Pile I / w 

V '" 

- ---'" ._._--_.- -. ~ - - .-.-.------..... ~ 

/ I 

r-- -_. 

/' 
/ --

~ 
V Ultimate Total Capacity 

Side Resistance .,..., • -- Design x 3.0 

V 
~ 

1- Design x 2.5 

o 20 

eww~ 

40 60 80 100 

Total Pile Length [ttl 

File API Analysis - Compression Pipe Pile 30 in. RCS-13 
Assumes cohesive undrained behavior in limestone 

Design x 2.0 
-

120 140 160 

GEOCONSULT 



.~ __ ~ __ ~_~~ ______ ~___ = "' " ~'l-.~'m'=" '" ,",W~W,Wf&~"""@§);'ffN''Mm-'=~''*R%W!!WI'NN~~'ii1.,':ro'.""",}.'fMx,.'f!g~<""""'~&~t*~"!. __ "&\.%~""''''~~~ 

\ . . '" ) ~ 
U U 

Capacity vs Total Pile Length 

1600 

Recovery Solutions - Arecibo:' 

1400 Pile Analysis - RCS-141 - ._--1--

I I 
L, _ 30" Diameter - Pipe Pile (Open-ended) f,..L--_. 

- Compression Pile 
--~---.--

/ 
1200 

1000 

c: 
~ 
~ 800 ·u 
co 
C-
co 
() 

600 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

. .... 

/ '" 
_.- ... . -- .-. -

/ 
V 

-.~---~.-. 
_. - -----f--

V 

/ 
/ 

-- -c----. 
Ultimate Total Capacity 

L 
Side Resistance 

• -Design x 3.0 

/ 
/' "", Il--Design x 2.5 

o 20 

• ll€ 

40 60 80 100 

Total Pile Length [ft] 

File API Analysis - Compression Pipe Pile 30 in. RCS·14 
Assumes cohesive undrained behavior in limestone 

Design x 2.0 

120 140 160 

GEOCDNSULT 



.~~~_~~ _____________ """''''.'!I'''''''''''''=~=''''''''='~'''~~W'',===-~ '!i},~"'>.~~ri"'=_\<""'~'Jf&.'I!iffi""M'~'\"""","~y"~_'.'m,.~ .. ",:% L2 Jii( && ~ 

\~ ) 

u 

1600 

1400 

1200 

1000 
~ 

Co 
:;;: 
~ 

>. - 800 '(3 
co 
Co 
co 
u 

600 

400 

200 

o 

Capacity vs total pile length 
Factor of safety shown 

\ 
!~i 

Capacity vs Total Pile Length 

I 
Recovery Solutions - Arecibo: 

Pile Analysis - RCS-151 

I I 
/. ~ 30" Diameter - Pipe Pile (Open~ended) 

./ I-- --
Compression Pile 

/ I I w 
I' 

L 
, 

j----- ..... ---------- ---.. ,"- ~-.-. . .. 

/ 
V 

_ ... 

/ 
/ 

--~--1------_.-

/ Ultimate Total Capacity 

../ 
Side Resistance 

r------.- ... ., . Design x 3.0 
.",- --Design x 2.5 

""~·Design x 2.0 V - .. -.~ 

o 20 40 60 80 100 

Total Pile Length [ttl 

File API Analysis - Compression Pipe Pile 30 in. RCS-15 
Assumes cohesive undrained behavior in limestone 

120 140 160 

GEDCONSULT 



GEOCONSULT 

, " 

AppendixD 
Lateral Deflection vs. Length Curves 
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Appendix E 
Important Information About your Geotechnical Engineering Report 

• 



IMPORTANT INFORMATION ABOUT YOUR GEOTECHNICAL 
ENGINEERING PROPOSAL 

, 
As the client of a consulting geotechnical engineer, you 
should know that site subsurface conditions cause more 
construction problems than any other factor ASFEtrhe 
Association of Engineering Firms Practicing in the 
Geosciences offers the following suggestions and 
observations to help you manage your risks. 

HAVE REALISTIC EXPECTATIONS 
If you have not dealt with geotechnical issues before, 
recognize that site exploration identifies actual subsur­
face conditions only at those points where samples are 
taken, at the time they are taken. The data derived are 
extrapolated by consulting geotechnical engineers who 
then apply their judgment to render an opinion about 
overall subsurface conditions, how they will react to 
construction activity, and appropriate design of founda­
tions, slopes, impoundments, and other construction 
elements. Even under optimal circumstances, actual 
subsurface conditions may differ from those inferred to 
exist, because no geotechnical engineer, no matter how 
qualified, and no subsurface exploration program, no 
matter how comprehensive, can reveal what is hidden by 
earth, rock, and time. 

DEVEWP THE SUBSURFACE EXPWRATION 
PlAN WITH CARE 
The nature of a subsurface exploration program - the 
types, quantities, and locations of procedures used -
plays a large role in determining the effectiveness of a 
geotechnical engineering report and the design based 
upon it. The more comprehensii}e a subsurface explora­
tion plan, the more information it provides to the 
geotechnical engineer, helping the engineer reduce the 
risk of unanticipated conditions and the attendant risk of 
costly delays and disputes. Even the cost of subsurface 
construction may be lowered. 

Geotechnical design begins with development of the 
subsurface exploration plan, a task that should be 
accomplished jOintly by you and/or your professional 
representatives and the geotechnical engineer Mutual 
development helps assure that all parties involved 
recognize one another'S concerns and the available 
technical options. Clients who develop a subsurface 
exploration plan without the involvement of their 
geotechnical engineers may be required to assume 
responsibility - and liability - for the plan's adequacy. 

. READ GENERAL CONDITIONS CAREFULLY 
Most consulting geotechnical engineers include their 
standard general contract conditions in their proposals, 
and it is common for one of these conditions to limit the 
engineer's liability. Known as risk allocation or limitation 
of, liability, this approach helps prevent problems to 
begin with, and establishes a fair and reasonable 
framework for handling them should they arise. 

Various other elements of the general conditions explain 
the geotechnical engineer's responsibilities, in order to 
help prevent confusion and misunderstandings, and 
assist all parties in recognizing who is responsible for 
different tasks. 

In all cases, read the geotechnical engineer's general 
conditions carefully. Speak with the geotechnical 
engineer about any questions you may have. 

HAVE THE GEOTECHNICAL ENGINEER WORK 
WITH OTHER DESIGN PROFESSIONALS 
Costly problems can occur when other design profes­
sionals develop their plans based on misinterpretations 
of a geotechnical engineering report. To help avoid 
misinterpretations, retain your geotechnical engineer to 
work with other project design professionals who are 
affected by the geotechnical report. Ask the geotechnical 
engineer to explain report implications to those design 
professionals affected by them, and to review other 
design professionals' plans and specifications to 
consider the manner in which they have incorporated 
geotechnical issues. Although other design profes­
sionals may be familiar with geotechnical concerns, 
none knows as much about them as a competent 
geotechnical engineer 

REAUZE THAT ENVIRONMENTAL ISSUES 
HAVE NOT BEEN ADDRESSED 
If you have requested a geotechnical engineering 
proposal, it will not include services needed to evaluate 
the likelihood of the site being contaminated by hazard­
ous materials or other pollutants. Given the liabilities 
involved, it is prudent practice always to have a site 
reviewed from an environmental viewpoint. A geo­
technical engineer cannot be responsible for failing to 
detect contaminants when the services needed to 
perform that function are not being provided. 

OBTAIN CONSTRUCTION OBSERVATION 
SERVICES 
Most experienced clients retain their geotechnical 
engineers to serve throughout the project's develop­
ment. Involvement during the construction phase is 
particularly important, because it permits the geo­
technical engineer to be on hand promptly to evaluate 
unanticipated conditions, to conduct additional tests if 
required, and - when necessary - to recommend 
solutions to problems. In addition, the geotechnical 
engineer can monitor the geotechnical-related work 
performed by contractors. It is essential to recognize that 
the construction recommendations included in a 
geotechnical engineer's report are preliminary, because 
they must be based on the assumption that conditions 
revealed through selective exploratory sampling are 
indicative of actual conditions throughout a site. 



Because actual subsurface conditions can be discerned 
only during earthwork, geotechnical engineers need to 
observe those conditions in order to finalize their 
recommendations. Only the geotechnical engineer who 
prepared the report is fully familiar with the background 
information needed to determine whether or not the 
report's recommendations are valid. The geotechnical' 
engineer submitting the report cannot assume responsi­
bility or liability for the adequacy of preliminary recom­
mendations if another party is retained to observe 
construction. 
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RELY ON YOUR GEOTECHNICAL ENGINEER FOR 
ADDITIONAL ASSISTANCE 
Most geotechnical engineers who are members of ASFE 
are familiar with a variety of techniques and approaches 
that can be used to help reduce risks for all parties to a 
construction project, from design through construction. 
Speak with your geotechnical engineer not only about 
geotechnical issues, but others as well, to learn about 
approaches that may be of genuine benefit. You may 
also wish to obtain certain ASFE publications. Contact 
an ASFE member or ASFE itself for a complimentary 
directory of ASFE publications . 
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