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Gentlemen: 

Our Preliminary Geotechnical Investigation Report for Design 
Section 6 of the referenced project is submitted herewith. 
The report includes results of test drilling, laboratory 
analysis and recommendations for the design of foundations, 
retaining walls and embankments. 

Should any questions arise concerning this report, we would 
be pleased to discuss them with you. 

Res~ectfullv submitted. 
bins & ~eckwith Engineers 
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This report presents the results of our preliminary 

geotechnical investigations for Design Section 6 of the 

East Papago-Hohokam-Sky Harbor Freeways project and 

provides preliminary guidelines for the design of bridge 

foundations, retaining walls, and embankments. It 

should be noted that our preliminary geotechnical 

investigation will have to be complemented with a 

supplementary investigation by the Section Designer for 

the final design of the structure foundations. 

The following reports submitted by Sergent, Hauskins & 

Beckwith Geotechnical Engineers, Inc. (SHB), to DMJM 

complement this report: 

Interim Environmental Evaluation Report, SRP-75 & 
SRP-78 Landfills (Letter No. 485, 1/24/90). 

Environmental and Hydrogeological Characterization 
of the Old Tempe Landfill Area (Draft Report, 
Letter No. 314, 1/6/89). 

Geotechnical Engineering Guidelines Manual (Final 
Draft Report, Letter No. 280, 9/23/88). 

Comparison of Three Alternative Alignments for 
Design Section 6 (Letter No. 238, 7/6/88). 

PROJECT DESCRIPTION 

Preliminary details of Design Section 6 of the East 
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Papago-Hohokam-Sky Harbor Freeways project were provided 

by DMJM and Gannett Fleming Engineers and Planners. 

Design Section 6 of the project includes the East Papago 

Freeway between Indian Bend Wash and the Outer Loop 

Traffic Interchange (Red Mountain TI). Two brl dge 

structures are proposed in Design Section 6, one at 

Indian Bend Wash and one at Hayden Road (Salt River 

Bridge). The approximate locations of the bridges are 

shown in Figure 1. 

Apart from the two bridges, the East Papago Freeway in 

Design Section 6 is proposed to be constructed almost 

exclusively on fill. West of Indian Bend Wash the fill 

height will be about 18 feet, and it will vary from ap- 

proximately 20 feet at the east end of the Indian Bend 

Wash Bridge to approximately 50 feet at the west end of 

the Salt River Bridge. 

According to DMJM, embankment volumes have been 

estimated at approximately 0.75 million cubic yards. 

Although a borrow source has not been designated at the 

present time, we have been informed by DMJM that 

excavation from the Salt River will most likely provide 

borrow for the embankments. 

; ;  SERGENT, HAUSKINS L BECKWITH 
1 -TYtQE- EUOwlEEus 

ROEIlll.nKsm - , - - m . M A F F . W T U ) ( E U n - E L P W . R W L r * 5  



Page  3 
1 

--- 
SRP-75 LANDFILL / 

v----- 
SCALE: 1'1200' 

/ / BASE HAP COURTESY OF ALPHA ENGINEERS 

APPROXIMATE BORING LOCATIONS 

1 2 0  01 I 1 

S T R A T U M  A 

S T R A T U M  8 

GENERALIZED SOIL PROFILE 

FIQURE l a  

INDIAN BEND WASH BRIDGE 

LEGEND 

East Papago - Hohokam - 
Sky Harbor Freeways 

ADoT Project  No. 2 0 2 ~  n~ H 0855 01 
Arizona Department o f  Transportati  
Maricopa County, Arizona 
SHB Job NO. E87-56 
Latter  N o .  523 



Mc Cllntock Drfve 

i 
Page 4 

SCALE: 1'-400' M2. E3ev U67.8 

i 
N3. Elev U46.l i ? ~  1 

-- NI. ~ O V  IISOS 

N8. 7sv U76.1 
APPROXIMATE BORING LOCATIONS 

BASE MAP COURTESY OF T.Y.LIN INTERNATIONAL 
C s t  g East Papa~o Malnllne 

1200r 

1150- 

,- 1100-  
W 
W 
IL - 
z 
0, 
I- 
3 
'j 1050- 
W 

1000-  

95 

Sky Harbor Freeways 
GENERALIZED SOIL PROFILE AWT Project  No. 202L MA H 0855 O ~ D  

LEGENO Arizona Department o f  Transportation 
Maricopa County, Arizona 
S H B  Job No. E87-56 

STR~TUM A FIQURE I b  Let ter  No. 523 

STRCITUM B SALT-RIVER BRIDGE @ SEEGEM. MUSKINS & BECKWITH 
I -ma-- -.- - , - ' Y O I I P . ' W A ~ . U L ~ U O ' " . I M ~ . L - !  

I 4 I I I I I I 

N-1 N-2 N-3 N-4 N-5 N-6 N-7 N-8 

1176.1 
1167.8 

1150.5 
1146.1 

- 
1140.5 1138.2 

1122.7 1120.8 

1100.19  
1094. l g  - 

i e s i  O 10ss.i  s?. 
1087. 8g 1085.7 g 

~079.8-  n 

1053.6 1055.1 1056.2 1056.1 1050.8 
1048.5 1046.7 104s. 8 - 

-, 

'ac 4 

East 

, 

Papago - Hohokam - 



East Papago - Hohokam - 
Sky Harbor Freeways 

ADOT Project No. 202L MA H 0855 01D 
Arizona Department of Transportation 
Maricopa County, Arizona 
SHB Job NO. E87-56 
Letter No. 523 

Page 5 

INVESTIGATION 

3.1 Review of Existins Data 

Existing geologic, geotechnical and hydrologic data 

pertaining to Design Section G were reviewed. Included 

in the review were U.S. Geologic Survey topographic 

maps, aerial photographs, geologic and geotechnical 

feasibility studies performed for the referenced project 

by the Earth Technology Corporation and previous 

geotechnical investigations performed in the general 

area by SHB. 

Subsurface Exploration 

A total of ten test borings were drilled by SHB and 

Layne Environmental for the preliminary geotechnical 

investigation along the final alignment of the two- 

bridge structures in Design Section 6. Test Borings 

EP-147, EP-148, N-1, N-3, N-5, N-7 and N-8 were advanced 

to depths ranging from 140 to 200 feet by SHB utilizing 

a Schramm Rotadrill. Borings N-2, N-4 and N-6 were 

advanced to depths ranging from 149.7 to 200 feet by 

Layne Environmental with an AP 1000 Percussion Hammer 

rig, which is similar to the Becker Drill described in 

Appendix A. A brief description of the Schramm 

Rotadrill is also given in Appendix A. 

SERGENT HAUSKINS L BECKWITH 
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Logs of all borings are presented in Appendix A. 

Appendix A also includes a brief description of drilling 

and sampling equipment and procedures. Boring locations 

are shown on Drawing 541 (six sheets in map pocket). 

The coordinates defining the hole locations and the top 

of boring elevations were provided by Johannessen and 

Girand Consulting Engineers, Inc.; these are shown on 

the boring logs and are also tabulated in Appendix A. 

Approximate locations of borings for the bridge 

structures are also shown in Figure 1. 

Prior to the selection of the final north alignment east 

of Hayden Road for Design Section 6, six borings (EP-153 

through EP-158) were drilled by SHB along the proposed 

southern alignment for the Salt River bridge. These 

borings were drilled by the ODEX method (overburden 

drilling by the eccentric method) to depths ranging from 

123.9 to 154.4 feet. Logs of these borings are 

presented in Appendix C. The coordinates defining the 

hole locations and the top of boring elevations were 

provided by DMJM; these are shown on the boring logs and 

are also tabulated in Appendix C. 

Five pressuremeter tests were performed in Borings 

EP-153 and EP-154. Results of these tests are given in 

Appendix E. 
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3.3 Laboratory Analysis 

The following laboratory tests were performed on 

selected soil samples obtained from the test pits and 

borings: 

grain-size distribution 

moisture content 

Atterberg limits 

consolidation 

unconfined compression 

unconsolidated undrained (UU) triaxial 

Moisture content and dry density test results are 

reported on the boring logs in Appendix A, while Atter- 

berg limits, grain-size distributions, consolidation, 

unconfined compression and UU triaxial test results for 

Borings EP-147, EP-148 and N-1 through N-8 are presented 

in Appendix B. A summary of the laboratory test results 

performed on selected samples obtained from these 

borings is given in Table 1. 

Laboratory test results for Borings EP-153 through 

EP-158 are reported in Appendix D. Table 2 gives a 

summary of these test results. 
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TABLE 1 
SUMMARY OF LABORATORY T E S T S  FOR F I N A L  ALIGNMENT 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BORING I DEPTH I ELEV. I SOIL I LL I PI I M O I S T U R E ~  DRY  UNIT^ UNCONFINED~ UNCONSOLIDATED UNORAINED I CONSOLIDATION I 
NO I I I CLASS. I I 1 CONTENT I WEIGHT I COMP. I TRlAXlAL TEST I PRECOHP. I 

I S T R E N G T H  I ( t s f )  
I 

I I I I I I I I STRESS ( ~ c / ( l + e o )  ( 
. I ( f t )  I ( f t )  I I (%)  I ( % I  I (%) I (pcf  ) I ( t s f )  1 (03) : (01-03)1 (03) : (01-o3)1 (03) : (01-03)1 ( t s f )  I I 

- - - - - - - - - - - - - - - - - . - . - . . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - . - - . . - - . . - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - . . - - - . -  

N-1 1 1 0 4 . 5 1  1 0 L 6 I  CL I 4 6 1  2 2 1  3 0 . 5 1  I I I 1 
N - l  1 1 2 8 1 1 0 2 2 . 5 1  CII 1 6 0 1  3 6 1  3 3 . 8 1  8 8 . 1 1  2.7 1 

I I I 
I I 1 10 ( 0.19 I 

N-1 1 149.5 1 1001 I CH 1 65 1 42 1 27.8 1 I I I 1 I I 1 
I I I I I I I I I I I I I I 

N-2 1 129.5 1 1038.3 1 C H  1 55 1 32 1 33.1 1 89.2 1 
N-2 1 149 1 1018.8 1 ML 1 41 1 15 1 27.4 ( 95.5 1 

I I I I I I 
1 7 : 7.4 1 

N-2 1 169 1 998.8 1 ML 1 35 1 10 1 21.3 1 106.5 1 ( 7 : 10.2 I 
I I I I 
I I 6 1 0.09 ( 

I I I I I I I I I I I 
N-3 1 92.3 1 1053.8 1 ML 1 34 1 6 1 28.7 1 90.3 1 1.4 1 

I I I 
I I I 9 I 0.11 I 

N-3 1 117.7 1 1028.4 1 CL 1 37 ( 13 1 25.6 1 90.9 1 0.3 1 I 1 I 8 1  0 . 1 4 1  
N-3 ( 139 1 1007.1 1 CL 1 44 1 25 1 26.6 1 86.2 1 I I 1 I I I 

I I I I I I I I I I I I I I 
6 1  2 8 . 1 1  9 6 . 1 1  N-4 1 89 11033.7 1 ML 1 32 1 1 1 I I 1 1 

1 4.5 : 5.8 1 N-4 I 109 1 1013.7 1 ML 1 38 1 12 ( 24.4 1 97.9 1 
1.2 I 

I I I I 
N-4 1 129 1 993.7 1 CL 1 36 1 14 1 25.3 1 99.9 1 I I I I I 

I I I I I I I I I I I I I I 
4.8 1 N-5 1 153 1 907.5 ( CH 1 58 1 36 1 26.2 1 96.2 1 I I I 8 1  0 . 1 5 1  

N-5 1 173 1 967.5 1 CH 1 55 1 30 1 30.3 1 91.6 1 2.4 1 I I I 7 1  0 . 1 8 1  

I I I I I I I I I I I I I I 
1 . 7 1  3 . 5 :  1 . 9 1  7 :  2 . 6 1  N-6 ( 89 1 1031.8 1 CL 1 45 1 24 1 26.3 1 98.7 1 ( 2.5 1 0.12 I 

N-6 1 1 0 9 1 1 0 1 1 . 8 1  CH 1 5 6 1  3 4 1  2 5 . 1 1  9 7 . 1 1  1 4 . 5 :  4 . 7 )  1 
N-6 1 129 1 991.8 1 CL 1 46 1 27 1 18.1 1 110.5 1 2.5 1 5 : 3.8 1 

I I I 
I I 5 )  0 . 1 5 1  

I I I I I I I I I I I I I I 
1 1.2 : 2.4 1 2.4 : 2.1 1 3.6 : 1.9 I N-7 1 89 1 1049.2 1 CH 1 53 1 29 1 29.8 1 101.4 1 7 1 0.22 1 

N-7 1 110 1 1028.2 1 SP-SM I NV I NP 1 20.4 1 103.8 1 1 1 . 2 :  4 . 8 1  I 1 I 
1 2 . 4 :  5 . 8 )  

I 
N-7 I 120 ( 1018.2 1 ML 1 31 1 4 1 22.7 ( 102 1 I I I 

1 5 : 7.6 1 2 2 1  1 0 4 1  
I 

N-7 1 134.5 1 1003.7 1 CH 1 51 1 30 1 I I 8 1 0.11 I 
I I I I I I I I I I I I I I 

N-8 1 129 1 1047.1 1 ML 1 33 1 9 1 27.6 1 92 1 I I I I I I 
1 7 : 3.3 1 N-8 1 139 1 1037.1 1 CL 1 30 1 8 1 20.5 1 107.7 1 1 I I I 
( 7 : 7.8 1 N-8 ( 154 1 1022.1 1 CL 1 46 1 24 1 21.8 1 105.6 1 I I 9 1 0.1 I 

N-8 1 164 1 1012.1 1 CH 1 59 1 33 1 36.1 1 85.4 1 2.5 1 I I I 9 1 0.26 1 
N-8 1 1 6 5 1 1 0 1 1 . 1 1  ML 1 3 4 1  9 ( 36.2 1 80.1 ( I 2 :  3 1 3.5 : 2.8 1 7 : 5.2 1 I 1 
N-8 1 190 1 986.1 1 CL 1 30 1 1 1  1 18.8 1 110.3 1 I I I I 1 1 

I I I I I I I I I I I I I I 
1.8 1 EP-147 1 120.5 1 1037.2 1 ML 1 36 1 11 1 17.7 1 110 1 I 1 1 2.5 1 0.16 1 

EP-1471 1 4 5 1 1 0 1 2 . 7 1  SM I NV  I NP I 17 1 102.6 1 0.7 1 I 1 1 12.5 1 0.21 1 
I I I I I I I I I I I I I I 

1 1  I I I I I 
'd 

EP-1481 1 0 7 1  1052.71 C L  1 4 3 1  2 0 1  2 6 1  7 8 . 6 1  9 
EP-1481 1 2 3 1 1 0 3 6 . 7 1  CL 1 5 8 1  3 5 1  3 3 . 7 1  8 1 . 3 1  0.6 1 I I 1 1 . 5 1  0 . 1 9 1  'Q 
EP-148 1 131.5 1 1028.2 ( SC 1 43 1 26 1 35.3 1 86.2 1 I I I 1 1 . 3 1  0 . 1 6 1  

m 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  03 



TABLE 2 
SUMMARY OF LABORATORY TESTS FOR EP-153 THRWGH EP-158 

BORING I DEPTH I ELEV. I SOIL I LL I P I  I MOISTURE~ DRY U N I T ~  U N C O N F I N E D ~  CONSOLIDATION I 
No I I I CLASS. I I I CONTENT I WEIGHT I COMP. I PRECOMP. I 1 

I I I I I I I I S T R E N G T H  I S T R E S S  I ~ c / ( l + e o ) l  
( ( f t )  I ( f t )  I I (%) 1 ( % I  I ( % )  I ( p c f )  I ( t s f )  I ( t s f )  ( I 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - . * - - - - - - - - - . - - -  

EP-153 1 10 1 1142.4 1 GW I NV I NP I I I I 1 1 
EP-153 1 113 1 1039.4 1 CL 1 45 1 23 1 26.5 1 96.3 1 1.9 1 5.5 1 0.14 1 
EP-153 1 132.5 1 1019.9 1 ML 1 3 7  1 9  1 22.5 1 102.8 1 1.9 1 5.5 1 0.08 1 
EP-153 ( 146.5 1 1005.9 1 CH 1 88  1 6h 1 40.3 1 72.7 ( 0.5 1 3.4 1 0.35 1 

I I I I I I I I I I I 
EP-154 1 10 1 1140.9 1 GP I NV I NP I I I 1 3.0 1 0.19 I 
EP-154 1 114 1 1036.9 1 ML I NV I NP 1 26.1 1 97 1 1 . 1  1 3.9 1 0.15 I 
EP-154 1 147 1 1003.9 1 CH 1 57  1 36 1 I I I I 1 

I I I I I I I I I I I 
EP-155 1 55 1 1097.8 1 SP I NV I NP I 
EP-155 ( 96 1 1056.8 1 SP I NV I NP I 

I I I I I 

EP-155 1 106 1 1046.8 1 CL 1 43 1 19 ( 
I I I I I 
I I I I 

EP-155 1 123 1 1029.8 ( CL 1 42 1 19 1 30.1 1 90.5 1 
I 

1.76 1 I I 
I I I I I I I I I I I 

E P - 1 5 6 1  4 9 1 1 0 9 0 . 4 1  GP I NV I NP 1 
EP-156 1 91.8 1 1041.6 1 CH 1 50 1 29 1 

I I I I I 
I I I I 

EP-156 1 100 1 1039.4 1 CH 1 51 1 31 1 
I 

EP-156 1 117 1 1022.4 1 ML I 40 1 14 1 
I I I I I 
I I I I I 

I I I I I I I I I I I 
EP-157 1 46 1 1112.1 1 GW I NV I NP I 
EP-157 1 81 1 1 0 7 7 . 1  ( GW I NV I NP I 

I I I I I 
I I I I I 

EP-157 1 106 1 1052.1 1 CH 1 7'3 1 52 1 44.1 1 77.3 1 0.43 1 I 
I D IST .SAM(  

I 
EP-157 1 127 1 1031.1 1 CL 1 47  1 27 1 I I I 

I I I I I I I I I I I 
EP-158 1 102 1 1051.6 1 CH 1 55 1 32 1 23.1 ( 89.8 1 2.3 1 5.5 1 0.14 1 
E P - 1 5 8 1  1 1 8 ( 1 0 3 5 . 6 1  CH 1 7 0 1  4 2 1  3 4 1  8 6 . 4 1  1.3 1 5.5 1 0.17 1 
EP-158 1 133 1 1020.6 1 C H  1 50 1 26 1 30.5 1 81.8 1 1 . 1 1  1 . 9 1  0 . 2 4 1  
- - - - - - - - - - - . - - - - - - . - . - . - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - . . - - - - - - - . - - - - - - - - . - . - . - - - - - - - - - - - - - - - - - - . - - - -  
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4. SITE CONDITIONS & GEOTECHNICAL PROFILE 

4.1 Topoqraph~ & Surface Features 

Our Letter Nos. 238 and 314 give a detailed description 

of surface features and land use on the east side of 

Hayden Road in Design Section 6. A detailed description 

of surface features and land use on the west side of 

Hayden Road will be given in our final report on 

environmental site characterization for the SRP-75 and 

SRP-78 landfills, which is under preparation. A brief 

description of the surface features and land use is 

given below. 

Design Section G will generally traverse the north side 

of the Salt River. Two landfills, SRP-75 and SRP-78, 

are located on the west and east side, respectively, of 

the Indian Bend Wash (see Figure 2 and Sheets 1 through 

3 of Drawing 541). The east and west abutments of the 

Indian Bend Wash Bridge will be located within these 

landfills. 

The surface of these two landfills is relatively level. 

Preliminary investigations performed by SHB show that 

the landfills contain predominantly construction debris, 

with lesser amounts of yard and tree trimmings, timber, 

logs, wooden reels and water treatment sludge. The 

SRP-75 landfill is estimated to be approximately 30 
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feet deep while the SRP-78 landfill is estimated to be 

15 feet deep. These estimated depths and the landfill 

composition will be confirmed after completion of our 

test borings within the two landfills. 

The area on the east side of Hayden Road is used for 

mining sand and gravel from the river, disposing reject 

material from the mining operations and disposing of 

household, commercial and industrial refuse. A signifi- 

cant number of deep excavations (some deeper than 40 

feet) are located within the right of way of Design 

Section 6. The uneven topography along the propased 

Salt River bridge is evident from the top of boring 

elevations (see Figure lb), which varied from 1176.1 to 

1120.8 feet. 

4.2 Site Geoloqy 

The project site lies within the Arizona Basin and Range 

Physiographic Province. This province is characterized 

by elongated, fault-block mountains bounding broad 

alluvium filled basins. The site lies within the East 

Salt River Valley (ESRV); an alluvial filled basin. 

The geologic units exposed and encountered in boreholes 

at the site consist of a thick sequence of various 

unconsolidated alluvial deposits of late Tertiary to 

Quaternary age locally covered with man-made fill. The 

surficial distribution of the unconsolidated alluvi~l 

deposits and man-made fill is shown in Figure 2. 
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4.2.1 Unconsolidated Alluvium 

The unconsolidated alluvium includes both coarse and 

fine grained deposits. The coarser materials are 

deposited within the higher energy stream channels 

whereas the finer materials are deposited on adjacent 

lower energy flood plains and on flat alluvial plains 

formed from outwash from adjacent mountains. 

Flood plain deposits of extremely fine alluvium occur 

adjacent to the active Salt River channel in the form 

of a terrace. In part, the flood plain deposit has 

been mapped as the Lehi Terrace by Pewe (1986). The 

extremely fine alluvium consists predominantly of 

light brown weakly cemented to uncemented silt with 

some interbedded fine grained sand. Although no 

boreholes penetrated these deposits, it is likely that 

they occur as thin sheets overlying coarser deposits 

of the Salt River. 

Coarse deposits of the Salt River are exposed within 

the present active channel of the Salt River and 

likely underlie adjacent exposures of the extremely 

fine alluvium. The coarse deposits, referred to 

herein as Stratum A (see Figure I), consist of sand, 

gravel and cobbles, with some boulders. Thin inter- 

bedded layers and discontinuous lenses of silt and 

clay are present locally within the Stratum A 

deposits. A detailed description of this stratum is 

given in Section 4.4 of this report. 
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A sequence of fine-grained alluvial sediments underlie 

the coarser Salt River deposits at the site. The fine 

grain sequence is referred to herein as Stratum B. 

The Stratum B deposit represents a low energy 

depositional environment associated with flood plains 

or basin infilling away from mountain fronts. The 

Stratum B deposit consists of thin interbedded layers 

of clay, silt and fine grained sand with localized 

horizontally discontinuous lenses of sand and grave:. 

The Stratum B deposit was encountered to the full 

depth of the deep borings completed for the project. 

4 . 2 . 2  Man-Made Fill 

Man-made fill within the SRP-75 and SRP-78 landfills 

consists of soil deposits overlying construction 

debris and refuse. These soil deposits include poorly 

graded sand, well graded silty sand and gravel, and 

well graded, sand, gravel and cobbles. The soil was 

encountered to depths ranging from about 2.5 to 13 

feet in the test pits. The refuse in the landfills 

consist predominantly of wood, concrete, asphalt, tree 

trimmings, wire, metal, plastic, and brick. Minor 

amounts of municipal solid waste (MSW) and canal 

sludge also appears to be present within the SRP-75 

landfill. Layers of concentrated refuse encountered 

in the test pits are about 2 to 8 feet thick. Construc- 

tion debris encountered in the test pits is commonly 

mixed with soil. 
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Man-made fill within the freeway alignment between 

Hayden and Price Roads consists of soil and rock 

material, construction debris, and municipal solid 

waste. Concentrated deposits of MSW are present north 

and northwest of the Old Tempe Landfill, and are 

typically about 2 to 8 feet thick. The MSW deposit is 

generally covered with 2 to 5 feet of well graded 

sand, gravel and cobbles with some boulders. 

Construction debris fill is present mainly within an 

old gravel pit excavation in the northwest area-of the 

proposed Red Mountain Interchange and is mixed with 

large amounts of soil and rock fill. The construction 

debris consists predominantly of concrete, metal, wire 

and asphalt, with some wood and plastic. The thick- 

ness of the construction debris fill is estimated to 

be about 35 feet. The vast majority of the fill 

within the Old Tempe Landfill adjacent to the freeway 

corridor consists of rock reject from gravrl 

processing operations. These deposits generally 

contain cobbles and boulders up to 2 1/2 feet in 

diameter and are typically mixed with silty sand and 

gravel with some concrete fragments. 

The areas containing construction debris fill within 

the SRP-75, SRP-78 and Old Tempe Landfill portions of 

the freeway alignment may contain potentially 

hazardous substances. The deposits of MSW may also 

contain potential hazardous contaminants. Localized 

fuel, oil and solvent spills within portions of the 
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Red Mountain Interchange have resulted in surface and 

shallow subsurface contamination of native soils and 

fill deposits. Although preliminary environmental 

investigations have not indicated major areas of 

contamination, large-scale excavation of the fill 

areas may reveal additional sources of potential 

contaminants. 

Hydroqeoloqic Conditions 

Prior to extensive groundwater development, the Salt 

River Valley was part of a region of groundwater 

discharge. Groundwater moved towards the river from the 

north and south, then flowed parallel to the river 

channel. Under natural conditions, the Salt River was a 

perennial stream flowing westward from its headwaters in 

the White Mountains in eastern Arizona. The Salt River 

Project currently operates four water conservation 

reservoirs on the Salt River, which are, in upstream to 

downstream order: Roosevelt Lake, Apache Lake, Canyon 

Lake and Saguaro Lake. The Granite Reef Dam was built 

below Saguaro Lake, past the confluence of the Verde and 

Salt Rivers. This dam diverts water into canals for 

agricultural, industrial and municipal use throughout 

the Salt River Valley. Flows in the Verde River are 

regulated by the Horseshoe and Bartlett Dams. Except 

for periods of major floods and periodic controlled 

releases from the reservoir system, the Salt River 

Channel is dry for the major part of the year. 
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4.3.1 Groundwater Level Fluctuations 

Ground water elevations observed in test borings 

conducted by SHB for the two bridges are shown in 

Figure 1 and on the boring logs in Appendix A. 

During periods of flow in the Salt River, the 

groundwater system of the Salt River Valley is 

recharged. This recharge process creates a water 

table mound below the river bed near the Mill Avenue 

bedrock high, with components of flow to the north and 

south. 

In general, historic water table fluctuations have 

occurred because of pumping, irrigation seepage, canal 

seepage and periodic releases from the reservoir 

system into the Salt River. Since 1965, periodic 

flooding of the Salt River has caused the water table 

near 44th Street and University Drive to fluctuate 

between about 20 and 80 feet below ground surface. 

Groundwater depths measured in test borings conducted 

within the roadway alignment in Design Section G 

varied between 37 and 81 feet below existing grade. 

Groundwater elevations varied between 1079.8 and 

1100.1 feet. It should be noted that groundwater 

fluctuations of as much as 40 feet can be expected 

within the flood plain because of the reasons cited 

above. 
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Isolated zones of perched water occur within the SGC 

(Stratum A in figure 1) at elevations higher than the 

groundwater levels shown on the boring logs and in 

Figure 1. Observations by field personnel indicate 

that artesian conditions may exist in the sand and 

gravel lenses within the fine grained unit (Stratum B 

in Figure 1) encountered below the SGC. These 

conditions should be confirmed during the final 

geotechnical investigations by the Section Designer. 

4.4 Geotechnical Characteristics of Soils 

The subsurface profile can be simplified into two 

strata, A and B, as shown in Figure 1. Stratum A 

consists of dense to very dense sand, gravel and cobble 

(SGC) mixtures with some boulders and occasional lenses 

of silty and clayey gravel. 

The gravel and cobble-sized particles in Stratum A 

generally are subrounded to rounded, while the sand 

fraction is angular to subangular. Because these 

materials are composed primarily of quartzite, 

granitics, volcanics and other metamorphic rock 

particles, they are very hard and durable. The deposit 

contains numerous cobbles of up to about 12 inches in 

nominal diameter and occasional boulders of up to as 

much as 24 inches maximum dimension. Because of the 

predominance of quartzite, the particles tend to be 

relatively elongated with the greatest dimension being 

two to three times the smallest dimension. 
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~eotechnical investigations for bridges generally have 

indicated that, for the SGC beneath the Salt River 

channel, the upper 20 to 30 feet of SGC materials are 

uncemented or weakly cemented and are relatively clean. 

The SGC materials contain more silt and clay below about 

30 feet which generally are weakly cemented. Strongly 

cemented material was not encountered in any of the 

borings or test pits conducted in the flood plain 

A fine grained stratum (Stratum B in Figure 1) occurs 

below the SGC. This stratum consists predominantly of 

medium to high plasticity clayey silt and silty clay 

with occasional layers of sand and fine gravel, and was 

encountered in all of the borings conducted for the two 

bridges. Stratum B was generally encountered between 

approximate elevations 1047 and 1057, but in Boring 

EP-147 and EP-153 it was encountered at approximate 

elevation 1038. 

Although Stratum B generally can be classified as stiff 

to hard (or dense to very dense), numerous softer zones 

were encountered within this stratum in the test 

borings. 

DISCUSSION & RECOMMENDATIONS 

In situ and Laboratory Tests 

Table 3 gives a summary of the in situ Standard Penetra- 

tion Tests (SPT) performed within Stratum B in Borings 
I 
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TABLE 3 
SUMMARY OF IN-S ITU AND LABORATORY SHEAR TESTS (FINAL ALIGNMENT) 

- - - - . - - - - . - - - - - - - - - - - - - - . - - . . . .  

BORING I DEPTH I SOIL 

NO I ( CLASS. 
I I 
I ( f t )  I 

- - . - - - - - - - - - - - - - - - - - - - - - - - - . - - .  

N-1 I 1 2 8 1  CH 
N-1  1 140.5 1 CH 

I 
N-2  1 

I 
119  I ML 

N - 2  1 129.5 1 CH 
N - 2  1 139.5 1 ML 
N - 2  I 149 1 ML 
N - 2  1 159.5 1 ML 
N - 2  I 1 6 9 1  ML 
N-2  1 179.5 ( SP 
N - 2  1 189.5 1 SP 

- - - -~- - - - * - - - - - - - - - - - - - - - - . - - - . . . - . . . . . . . . - . . . - - . . - - - . . - . . . . . - . . . . . . . - . . . - - . .  

SPT I UNCONFINED I UNCONSOLIDATED UNDRAINED 
TRlAXlAL TEST 

I 
I COMP. I I 
I STRENGTH I ( t s f )  1 

(BLOWS/FT) ' 1 ( t s f )  1 ( 0 3 )  : ( 0 1 - 0 3 ) 1  ( 0 3 )  : ( 0 1 - 0 3 ) l  (03 )  : ( 0 1 - 0 3 ) )  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . . . - - - . . - . . - - - - - - - - - - - - - . - - - - - - - - - - - - -  

I 2.7 1 I I 
88/11"  1 

I 
I I I I 

I I I I I 
40 1 I I I I 
3 1  (R ) I  I I I I 
4 9  1 I I I I 

1 7 : 7.4 1 6 9  ( R ) I  1 1 
5 1  1 I I I I 

1 7 : 10.2 ( 6 2  (R ) I  I I 
108/9" 1 I I I I 

5 9  1 I I I I 
50/611 1 I I I 1 

I I I I I 
I 1.4 1 1 I I 

50/4"  1 I I I I 
35 I I I I I 

I 0.3 1 I I I 
5 1  1 I I I I 

50 /5 "  1 1 I I I 
90 /9 "  1 I I I I 
90/711 1 I I I I 

I I I I I 
73 1 I I I I 
43 ( R ) I  I I I I 
71 1 I I I I 
3 0  ( R ) I  1 4.5 : 5 . 8  1 I I 
21  I I I I I 
32 ( R ) I  1 . 2  I I I I 

50/5"  1 I I I 1 
6 9  1 I I I I 

I I I I I 
3 1  I I I I I 
4 8  I I I I I 

50/6"  1 I I 1 I 
92 /10"  ! I I I 

50/3"  1 I I I 1 
50 /5 "  1 4 .8  I I I I 

100/1 I"(R) ( 2.4 I I I I 
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TABLE 3 (Cont.)  

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

BORING I DEPTH ( SOIL I SPT I UNCONFINED I UNCONSOLIDATED UNDRAINEO 
I CLASS. I I COMP. I TRlAXlAL T E S T  

I 
NO I 

I STRENGTH I 
I 

I I I ( t s f  
I ( f t )  I 

I 
I (BLOUS/FT) I ( t s f )  1 (03) : (01-03)1 (03) : (01-03) l  (03) : (01 -03 ) l  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - . - . - - - - - . - - - - -  

N-6 I 79 1 CL/CH I 36 1 I I I 
N-6 I 8 9 )  C H  I 95/18I1(R) 1 1.7 1 3.5 : 1.9 1 7 : 2.6 1 

I 

N-6 I 99 1 CL/CH I 
I 

26 1 
N-6 I 109 I C H  I 100/7"(R) I 

I I I I 
1 4.5 : 4.7 1 

N-6 I 1 1 9 1  C H  I 
I I 

46 I 
N-6 I 129 1 CL ( 30/12"(R) I 

I I I I 
2.5 1 5 : 3.8 ( 

N-6 I 1 3 9 1  CL 1 
I I 

39 1 
N-6 I 1 4 9 1  SP I 

I I I I 
50/2" 1 I I I I 

I 
N-7 I 

I I I I I I I 
8 9 1  C H  I I 1 1.2 : 2.4 1 2.4 : 2.1 1 3.6 : 1.9 I 

N-7 I 100 1 C L / C H  1 100/3 l/Zol(R) I 1 I 1 I 
N-7 I 110 1 SP-SM 1 100/5 l /ZB1(R) I  1 1.2 : 4.8 1 
N-7 I 1 2 0 1  ML 1 1 0 0 / 6 1 / 2 " ( ~ ) I  1 2.4 : 5.8 1 

I I 

N-7 1 134.5 1 C H  I 100/7"(R) ( 1 5 : 7.6 ( 
I I 
I I 

N-7 I 151 1 SM 1 100/11 1 / 2 " ( ~ ) I  I I I I 
I I I I I I I I 

N-8 I 130 1 CL/ML I 50/4" 1 I I I I 
1 7 : 3.3 1 N-8 I 139 ( CL 1 100/7 1 / 2 " ( ~ ) (  

N-8 I 1 5 4 1  CL I 100/8"(R) I 1 7 : 7.8 1 
I I 
I I 

N-8 I 164 1 CH I 45 ( R ) 1  2.5 1 I 
N-8 I 165 1 ML I 1 2 :  

I I 
I 3 1 3.5 : 2.8 ( 7 : 5.2 1 

N-8 I 178 1 CL I 100/7"(R) I I 1 I I 
N-8 I 190 ( CL 1 100/ 4 1 / 2 " ( ~ ) I  I I I I 

I I I I I I I I 
1.8 1 EP-147 1 120.5 1 ML 1 I I I I 
0.7 1 EP-147 I 145 I SM I I I I I 

I I I 1 I I I I 
EP-148 I 107 1 CL I I I1 I I 1 
EP-148 1 1 2 3 1  CL I 1 0.6 1 I I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I 

* R - R I N G  SAMPLE 
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EP-147, EP-148, and N-1 through N-8 and laboratory 

unconfined compression and UU triaxial tests performed 

on selected soil samples retrieved from Stratum B from 

these borings. As can be seen from the table, the SPT 

values generally are greater than 30 blows per foot. 

Although the SPT generally is best suited for cohesiori- 

less material (sand), it gives an indication of the 

relative consistency or strength of cohesive materials. 

According to Terzaghi and Peck ( 1 9 6 7 ) ,  SPT values 

greater than 30 blows per foot in a cohesive material - 
indicate that the unconfined compressive strength of the 

material would generally be greater than 4 tsf. 

However, as shown in Table 3, laboratory unconfined 

compressive strengths were significantly less than 4 

tsf. 

Table 4 gives a summary of the SPT, unconfined compres- 

sive strengths estimated from pressuremeter tests (PMT) 

and laboratory unconfined compressive strengths for 

Borings EP-153 through EP-158. Unconfined compressive 

strength from the PMT data were estimated in accordance 

with the procedure outlined in Briaud and others 

(1985). The PMT and SPT results indicate that the 

unconfined compressive strengths are significantly 

greater than those observed in laboratory tests. 

The discrepancy between the field and laboratory results 

may either be caused by disturbance of the soil during 

sampling or because of biased sampling. Two different 
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TABLE 4 
SUMMARY OF IN-S ITU AND LABORATORY SHEAR TESTS (BORINGS EP-153 THRWGH EP-158) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . . . . . . . - - - - . - . - - . - - - - - - . - - - . - - -  

BORING I DEPTH I SOIL I SPT I PMT 1 UNCONFINED LOMP. S T R E N G T H ~  

NO I I CLASS. I I LIMIT I ( t s f  I 
I I I I PRESS. I FROM PMT I FROM LAB ( 
I ( f t )  I I ( b l o u s / f t ) *  I ( b a r s )  I I RESULTS I 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . . . - - - - - - . . - . - - - - - - - - - . - - - - - - - -  

EP-153 1 1 1 3 )  CL ) I 1 1 1 .9  ( D l  I 
EP-153 I 1 1 5 1  CL 1 I 45.3 I 7.3 1 
EP-153 I 

I 
1 1 9 1  SC I 50/4"  1 I I I 

EP-153 I 132 1 ML I I I 1 1 .9  (D)  I 
EP-153 1 134 ( ML ( 5015 112" 1 
EP-153 I 

I 
1 3 6 1  ML I I 64.4 I 

I 
9 . 6  1 

I 

EP-153 I 1 4 6 1  CH ( I I 1 0.5 (D)  I 
I 

EP-153 I 149 1 CH/SC I &I 1 
EP-153 I 153 1 SC/CH I 

I 
1 33.7 1 

I 
5.9 1 

I 
I 

I I I I I I I 
EP-154 1 1 1 4 1  ML I I I I l . l ( D )  I 
EP-154 I 118 1 SP-SM I 60/3"  1 
EP-154 1 127.5 1 CL I 5015" 1 

I I I 
I I I 

EP-154 1 129  1 I 1 26.8 1 5 1 I 
EP-154 1 1 3 2 . 5 1  CL 1 50/1/2"  1 I I I 
EP-154 I 147 1 CH I *a 1 I I I 
EP-154 I 149 1 1 1 26.9 1 5 1 I 

I I I I I I I 
EP-155 I 106 1 CL 1 100/11" (R) I  I I I 
EP-155 I 1 0 7 1  CL I .!,a 1 I I I 

123 1 CL 1 100/11 1 / 2 " ( ~ ) I  EP-155 I I 1 1 . 8 ( R )  I 
I I I I I I I 

EP-156 I 9 1 1  CH 1 1 0 0 / 1 0 " ( ~ ) l  I I I 
EP-156 1 9 2  1 CH I &I 1 I I I 
EP-156 I 117 1 ML 1 50 /3  1/2"  I I I I 
EP-156 I 127 1 ML/SP 1 90/10a '  ( I I I 

I I I I I I I 
1 0 6 1  CH 1 1 0 0 / 6 " ( ~ ) I  EP-157 I I I 0.4 ( R )  I 

EP-157 I 1 2 7 1  CL 1 1 0 0 / 7 " ( ~ ) (  I I I 
I I I I I I I 

EP-158 1 1 0 3 . 5 1  CH 1 47 1 1 1 I 
EP-158 1 119.5 1 CH 1 50/5 1/2"  I I I I 
EP-158 1 1 3 3 . 5 1  CH 1 5 0 / 3 1 / 2 "  I 1 I I 
EP-158 1 1 4 4 . 5 1  SP I 50/4"  1 I I 
- - - - - - . - - - - - - - - - - - - - - - - . - - - - . - - - - - - - . - - - - - - . . . - - - - - - - - - . - - - . - - - - - - - - - - . - - - - - - - - - - - - - - - -  

I 
I 

D - DENNISON SAMPLE 
R - RING SAMPLE ( 3.0"  O.D.. 2.42" 1.D.) 
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procedures were used to obtain samples from the test 

borings. The first method employed driving an open-ended 

tube lined with brass rings (ring sampler) with a 

140-pound hammer. The second method employed the use of 

a Dennison Sampler. The Dennison Sampler consists of a 

rotating outer barrel equipped with a cutting bit and a 

fixed inner barrel with a liner. 

The Dennison Sampler could only be used in relatively 

soft zones and, therefore, laboratory tests performed on 

these samples gave low values of the unconfined 

compressive strength, as expected. Samples obtained by 

the ring sampler probably were disturbed by the hammer 

blows and, therefore, the laboratory test results on 

these samples would not be representative of the in situ 

conditions. 

Observations made by SHB field personnel during borehole 

drilling indicate that there are some soft zones 

interbedded with the generally stiff to hard Stratum B. 

Quantification and delineation of the soft zones in 

Stratum B may be possible by performing cone penetration 

tests (CPT) within this stratum. A significant savings 

in the foundation costs would be achieved if the CPT 

determines that the soft zones occur in relatively thin 

isolated areas within Stratum B. We recommend that a 

pilot CPT program be initiated as soon as possible to 

ascertain the feasibility of performing the CPT in 

Stratum B. 
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5.2 Foundation Desiqn Alternatives 

The foundations for the intermediate piers of the Salt 

River and the Indian Bend Wash bridges will be subject 

to scour. The abutments of the Indian Bend Wash Bridge 

will be located within the SRP-75 and SRP-78 landfills. 

The west abutment of the Salt River Bridge will be 

located within the SRP-78 Landfill. It is our opinion 

that straight-sided drilled piers will be the most 

feasible foundation system for the two bridges. The use 

of straight, machine-cleaned, drilled, cast-in-place 

concrete piers installed with bentonite slurry has the 

advantage of very rapid construction, and, for inter- 

mediate bridge piers, each column can be supported on a 

single pier, eliminating the need for a cap. 

In areas where the foundations will be protected from 

scour and will not be located within a deep landfill, 

conventional spread-type footings bearing on native soil 

may be used to support the structures. 

To better define fluctuations of the water table and 

artesian conditions, it is recommended that piezometers 

be installed at each bridge location during the final 

geotechnical investigation by the Section Designer. 

These piezometers should be read monthly until the time 

of the award of the construction contract. 
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5.2.1 Drilled Pier Foundations 

5.2.1.1 Estimated Scour 

Foundations for the Indian Bend Wash and Salt River 

bridges will be subject to scour. As reported by 

Simons, Li and Associates, Inc., (SLA), in their 

letter of January 26, 1990, to DMJM, local scour of 

41 feet is expected in the Salt River for a drilled 

pier having a design diameter of 10 feet (with one 

foot overbreak during drilled pier construction and 

two feet on either side for debris build up, 

effective width = 15 feet). For an 8-foot diameter 

pier, the local scour is expected to be about 36 

feet. 

Anticipated scour depths for the Indian Bend Wash 

bridge have not been finalized to date. 

5.2.1.2 Vertical Capacity & Settlement 

We recommend that the Indian Bend Wash and Salt 

River bridges be founded on drilled piers. The 

drilled piers can derive support from the SGC and 

the fine grained layer. Figures 3 and 4 show t\e 

safe downward capacities of straight, drilled piers 

penetrating into Stratum B. Capacities shown in 

Figure 3 are based on 60 feet of maximum total scour 

and those shown in Figure 4 are for 40 feet of 

; 
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maximum total scour. Figures 3 and 4 supercede all 

previous estimated drilled shaft capacities 

submitted to DMJM for Design Section 6. The 

following assumptions and soil parameters were used 

to develop the curves shown in Figures 3 and 4: 

Finished Grade at El. 1140 

Bottom of scour for Figure 3 at El. 1080 

Bottom of scour for Figure 4 at El. 1100 

Bottom of Stratum A at El. 1050 

Factor of safety against side resistance = 2.0 

Factor of safety against end-bearing = 3.0 

Overbreak in SGC = 10 % of diameter 

Soil Parameters: 

Stratum A: 

Average submerged unit weight = 70 pcf 

Effective stress friction angle = 42 deg. 

Coefficient of at-rest earth pressure = 1.0 

Stratum B: 

Average submerged unit weight = 60 pcf 

Undrained shear strength (side) = 2.5 ksf 

Ultimate end-bearing (tip) pressure = 18 ksf 

The capacities shown in Figures 3 and 4 shall be 

revised if any of the assumptions and soil para- 

meters listed above are changed during final design 

of the bridges. It should be noted that a factor of 

safety of 2.0 against side resistance has been used 

to develop the curves in Figures 3 and 4. This 
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factor of safety is less than the 2.5 recommended by 

ADOT . This lower factor of safety was allowed by 

ADOT under the conditions that a significant number 

of field and laboratory tests will be performed by 

the Section Designer to accurately define the shear 

strength parameters of the soils encountered, and 

that strict quality assurance and quality control 

guidelines will be developed and followed during the 

construction of the drilled shafts. 

With the above recommended values of foundation 

depth and bearing pressures, ve estimate that the 

settlements will be less than one inch. 

5.2.1.3 Foundation Treatment Alternatives 

In the event that the required design axial 

compression load carrying capacity is not developed 

within the depths of penetration practicable for the 

construction of the drilled pier, foundation end- 

bearinq (tip) capacity may be enhanced by pressure 

grouting below the foundation. Successful attempts 

at increasing the foundation tip capacity by 

pressure grouting have been reported by Bruce 

(1986a, 1986b) . 

5.2.1.4 Foundation Load Testinq 

The axial capacities shown in Figures 3 and 4 a-e 

based on conservative soil shear strength parameters 
I 
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assigned to Stratum B. A better estimate of the 

side shear and end resistance within Stratum B may 

be obtained by performing load tests on small 

diameter drilled piers constructed such that thry 

are isolated from Stratum A. 

5.2.1.5 Resistance to Lateral Loads 

The behavior of the soil surrounding a laterally 

loaded deep foundation can be described by lateral 

load-transfer functions referred to as p-y (soil 

reaction-displacement) curves. In this model, the 

soil reaction p is related to the foundation 

deflection y at various depths below the ground 

surface. In general, these curves are nonlinear and 

depend on the foundation diameter, depth, and soil 

shear strength parameters. The soil parameters 

necessary for the evaluation of these curves are 

given below: 

Stratum A: 

Average submerged unit weight = 70 pcf 

Effective stress friction angle = 42 deg. 

Coefficient of subgrade modulus = 250 pci 

Stratum B: 

Average submerged unit weight = 60 pcf 

Undrained shear strength (side) = 3.5 ksf 
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The above values are based on our preliminary geo- 

technical investigation and can be used for 

preliminary estimates of the lateral load-deflection 

response of the foundations in the Salt River. 

The ultimate lateral soil bearing pressures for 

determining the ultimate lateral resistance used in 

p-y curve construction are shown in Figure 5. The 

expression developed by Hansen (1961) and the soil 

parameters given above were used to evaluate the 

variation of ultimate lateral soil bearing pressure 

with depth. The curve shown in Figure 5 is for pier 

diameters of 8 to 10 feet and a scour depth of 60 

feet . The soil profile shown in Figure 3 was used 

to develop the curve. 

Assuming an uncracked section and the soil profile 

and elevations given in Section 5.2.1.2 for a scour 

depth of 60 feet, we estimate that a 10-foot 

diameter drilled pier would deflect about 0.3 inch 

laterally at the scour line for a scour line moment 

of approximately 17,000 kip-ft. Computer code LPILE 

developed by Suang S. Cheng, P.E., of SHB was used 

to estimate the lateral deflection. The analysis 

procedure used in LPILE is similar to COM624G (Reese 

and others, 1984). 
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5 . 2 . 1 . 6  Drilled Pier Construction 

For the foundations within the Salt River flood 

plain, we anticipate that the drill holes will 

require stabilization during the excavation process. 

This should be achieved by slurry assisted construc- 

tion. The use of casing does not provide a practical 

alternative to slurry assisted construction in the 

very coarse granular deposits involved. Casing 

cannot be pushed or vibrated below the bottom of the 

excavations because of the large amount of cobbles 

and boulders. 

The greatest risk of failure of a drilled pier con- 

structed under these conditions is a cutoff 

(necking) within the pier caused by sloughing of 

soil into the excavation and significantly reducing 

the diameter of the pier at isolated sections. 

This greatly reduces the lateral resistance of the 

pier. Thus, nondestructive testing during construc- 

tion employing gamma ray back scattering and 

downhole seismic methods to ascertain the integrity 

of the pier should be specified (Rucker, 1990). 

5 . 2 . 2  S~read-Type Foundations 

In areas where foundations for the ramps will be 

protected from scour and will not be located within a 

deep landfill, spread-type foundations bearing on 
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native dense SGC can be used to support the 

structures. A safe bearing capacity of 10 ksf can be 

used, but the foundations should be located at least 4 

feet below finished grade. Estimated settlements for 

spread-type footings with a soil bearing stress of 10 

ksf are given in Figure 6. 

5.3 Earth Retaininq Structures & Abutments 

Conventional cantilever retaining walls probably will be 

most efficient for shallow walls. Where this type of 

wall system is supported on spread-type foundations and 

is free to rotate at the top during backfilling, an 

equivalent fluid pressure of 35 pounds per cubic foot is 

typically used for design. For restrained walls where 

little or no movement can occur, an at rest equivalent 

fluid pressure of 50 pcf is typically used for the 

granular materials. These values apply to horizontal 

backfill and must be adjusted for sloping backfill. 

For the moisture and drainage conditions involved for 

raised embankments, it has been found acceptable to 

utilize finer grained backfill with a geomatrix drain 

system. These types of embankments ordinarily remain 

dry; only a small amount of moisture could potentially 

seep behind the walls from irrigation of landscaping. 

The sand, gravel and cobble materials from the Salt 

River channelization excavation would provide a more 

free-draining backfill behind conventional cantilever 

retaining walls. Im SERGENT HAUSKINS & BECKWITH 
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Alternative wall systems that are feasible for the 

project include the reinforced earth system utilizing 

metal strips (a proprietary product of the Reinforced 

Earth Company), the patented Tensar high-density 

polyethylene grid reinforcement system and other systems 

employing wire mesh and geotextile materials. The 

granular alluvial deposits which will be excavated for 

the Salt River channelization would provide acceptable 

fill materials for constructio!l of these types of walls, 

though screening of the coarser particles will be 

required. 

Drainage for the types of wall systems discussed above 

can be efficiently provided with geomatrix drain strips 

and weep holes. This kind of drainage system is 

adequate to handle the small amount of landscape or 

incidental water that might intrude behind the walls. 

5.4 Embankments & Borrow Materials 

According to DMJM, excavation from the Salt River will 

most likely provide borrow for the embankments. The 

proposed embankment between the Indian Bend Wash and 

Salt River Bridges will be placed over the SRP-78 

landfill. All man-made fill material will have to be 

excavated and removed prior to placing fill for the 

embankment. Estimates of the amount of material to be 

removed will be given after our field investigations for 

the SRP-75 and SRP-78 landfills are completed. 
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The SGC materials that may be available from the Salt 

River will provide excellent materials for embankments. 

However, these soils are susceptible to severe caving, 

so it would be impractical to construct drilled piers 

through fills constructed with SGC. Because the SGC 

contains numerous particles up to about 12 inches in 

dimension and scattered particles up to 24 inchec, 

embankment slopes made of these materials are not 

subject to significant erosion. The SGC provides very 

stiff subgrade support which is not weakened by moisture 

increases. Where finer grained alluvial soils are used 

for the main part of the embankment, there is an 

advantage of placing SGC on the slopes and in the upper 

2 or 3 feet of subgrade. 

The placement and compaction of all fill material for 

the embankments should conform to Section 203-10.03 of 

the ADOT Standard Specifications (ADOT, 1987). 
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TEST DYLLLING EOUIPIGST & PROCEDURES 

D e s c r i p t i o n  of S u b s u r f a c e  E x p l o r a t i o n  Mezhods 

Auqer B o r i n q  D r i l l i n g  t h r o u g h  ove rburden  s o i l s  i s  per formed w i t h  6  5/8" O.D., 3 
1/4" I . D .  ho l low s tem augei- o r  4 "  s o l i d  s t e m  continuous f l i g h t  a u s e r .  C a r b i d e  
i n s e r t  t e e t h  a r e  no rma l ly  used  on b i t s  s o  t h e y  can penetr;::e s o f t  roc): or ve ry  
s t r o n g l y  cemented s o i l s .  

G e n e r a l l y ,  r e f u s a l  t o  p e n e t r a t i o n  of t h e  a u g e r  i s  a d o p t e d  a s  t o p  of t h e  SGC o r  
r i v e r - r u n  m a t e r i a l ,  which no rma l ly  r e q u i r e s  o t h e r  t e c h n i q u e s  f o r  p e n e t r a t i o n .  
Grab samples  o r  a u g e r  c u t t i n g s  may be zaken  a s  n e c e s s a r y .  S t a n d a r d  p e n e t r a t i o n  
tests  o r  2.42" d i a m e t e r  r i n g  samples  were  t a k e n  i n  c o n j u n c t i o n  w i t h  t h e  a u g e r  
b o r i n g s ,  a s  needed ,  w i t h  sampl ing  l n t e r v a l  and t y p e  i n d i c a t e d  on t h e  b o r i n g  
logs. 

Becker  D r i l l  D r i l l i n g  w i t h  t h e  Becker  Hamrncr d r i l l  i s  accompl i shed  by a d v a n c i n g  
a doub le -wa l l ed  d r i v e  c a s i n g  w i t h  a  l i n k - b e l t  180  d i e s e l  p i l e  d r i v i n g  hammcr, 
h a v i n g  a  r a t e d  e n e r g y  of  8 ,100  foot -pounds  p e r  blow. Where n o t e d ,  t h e  hammer i s  
e q u i p p e d  w i t h  a  s u p e r c h a r g e r  which can  b o o s t  t h e  ene rgy  t o  appro, : imately 12,000 
foo t -pounds  p e r  blow. The s u p e r c h a r a e r  was used  o n i y  as n o t e d  i n  p o r t i o n s  of 
t h e  b o r i n g  w!~cre blow c o u n t s  were r e l a t i v e l y  h i g h .  C u t t i n g s  a r e  removed w i t 1 1  
compressed a i r  by a r e v e r s e  c i r c u l a z i o n  p r o c e s s ,  and  a r e  c o l l e c t e d  i n  a c y c l o n e  
f rom which g r a b  samples  a r e  o b t a i n e d .  The d r i v e  c a s i n g  u s e d  was e i t h e r  5 1/2" 
O.D. by 3/4" I . D . ,  o r  6 5/8" O.D.  by 4" I . D . ,  and employed a n  expendab le  b i t  of  
s l i g h t l y  l a r g e r  h a m e t e r  t h a a  t h e  O . D .  of t h e  c a s i n g .  Hammer blows r e q u i r e d  t o  
advance  t h e  d r i v e  c a s i n g  were r e c o r d e d  i n  6" o r  1 '  i n c r e m e n t s ,  as n o t e d  on t h e  
b o r i n g  l o g .  S t a n d a r d  p e n e t r a t i o n  tests  were t a k e n  where n o t e d  on t h e  b o r i n g  
l o g s .  

Odex Sys tem The Odex ( o v e r b u r d e n  d r i l l i n g  w i t h  t h e  e c c e n t r i c  method)  s y s t e m ,  
a l s o  r e f e r r e d  t o  as DTH (down-the-hole hammer) s y s t e m ,  c o n s i s t s  of a  p n e u m t i c -  
r o t a r y  p e r c u s s i o n  down-the-hole hammer o p e r a t i n g  a t  t h e  bo t tom of t h e  h o l e  b e i n q  
& i l l e d  t h r o u g h  a  5" d i a m e t e r  s t ee l  c a s i n g .  The e c c e n t r i c  b u t t o n  p e r c u s s i o n  b i t  
ove r reams  t h e  b o r e h o l e s  and  a l l o w s  advancement of  t h e  c a s i n a .  The same com- 
p r e s s e d  a i r  o r  a i r - d e t e r g e n t  ( foam)  m i x t u r e  t h a t  o p e r a t e s  t h e  hammer a l s o  s e r v e s  
t o  e x p e l  t h e  c u t t i n g s  f rom t h e  b o r e h o l e ,  k!here t h e y  can be co l l ec i zed  a s  g r a b  
samples .  R e t r a c t i o n  of  the e c c e n t r i c  &-ill b i t  a l l o w s  removal  of  t h e  hammer 
i r o n  t h e  c e n t e r  of t h e  c a s i n g  t o  f a c i l i t a t e  s t a n d z r d  p e n e t r a t i o n  t e s t i n g  ( A S T M  
Dl5861 where n o t e d  on t h e  b o r i n g  l o g s .  

Schramm R o t a d z i l l  Tne S c h r a m  T  685H t ruck-mounted  dril l  r i g  i s  a t o p  dzive 
r o t a r y  r i g  c a p a b l e  of up  t o  85 ,500 i n / l b s  of  t o r q u e  w i t h  a  pu l ldown  c a p a c i t y  o f  
35 ,000 l b s .  D r i l l i n g  i s  pe r fo rmed  v i t h  e i t h e r  8" o r  5 5/8" diameter T r i c o n e  
r o l l e r  b i t s .  C c t t i n g  r e n o v z l  i s  f a c i l i t a t e d  by compressed  a i r  o r  a i r / w a t e r  
m i x t u r e .  Where n o t e d ,  g r a b  samples  o f  t h e  c u t t i n g s  were  c o l l e c t e 2 .  Whcr. c a s i n g  
i s  r e q u i r e d  t o  s t a b i l i z e  izhe j o r e h o l e ,  2 Hammerhawk dr i l l  t h r o u g h  c z s i n g  hammer 
is  u t i l i z e d ,  p e r m i t t i n g  s imul?aneous  r o t a r y  T r i c o n e  d r i l l i n g ,  and  d r i v i n g  o f  t h e  
c a s i n q .  C a s i n g  p e n e t r a t i o n  i s  r e c o r d e Z  on t h e  b o r i n g  l o g s  i n  f e c t  per minu te .  

SERGENT, HAUSKNS L BECKWITH 
A - 1  
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I 
SERGENT. HAUSKINS & BECKMTH - _ 

UNIFIED SOIL CLASSIFICATION S Y S T E M  
Soi ls  are v i sua l l y  c l a s s ~ f i e d  b y  the U n ~ f ~ e d  Soil C l a s s i f ~ c a t i o n  system on the bor ing logs  presented i n  t h i s  report. 

Gra in-s ize ana lys is  and Atterberg L i m i t s  Tests are of ten performed o n  se lec ted  samples to  a l d  i n  c lass i f i ca t ion .  

The c l a s s i f i c a t i o n  system i s  b r ie f l y  ou t l i ned  on t h i s  chart. For a more d e t a i l e d  descr ip t ion of the system. see "The 

Unified Soi l  C lass i f i ca t ion  System" Corp of Engineers, US Army Technical Memorandum NO. 3-357 (Revised k r i l  

1960) or ASTM Designat ion:  D2487-667. 

A-L 
CONSULTINO O C O T C C H N I C A L  ~ N O I N ' Z F R ~  - - M O t N l l .  UBUOUEROUE . M 1 A  FE SMl LAKE CITY 

1 

GROUP 
SYMBOL 

GRAPHIC 
SYMBOL 

y;d?% 
Q :. 
Q::O.:? 

MAJOR DIVISIONS TYPICAL NAMES 

Well qraded gravels. gravel-sand mixtures, 
or sandgravel -cobble mixtures. 

- 
m 

a >  
vr 0 
k 
0 * 

Poorly graded gravels,gravelsandmix- 
tures, or sandgravelcobble mixtures. 

Silty gravels. gravel-sand-silt mixtures. 

Clayey gravels. gravel-sand-clay mixtures. 

Well graded sands, gravelly sands. 

Poorly graded sands, gravelly Sac. 

Silty sands. snnd-s~l t  mixtures. 

Clayey sands, sand-clay mixtures. 

lnorgan~c si l ts.  clayey s i l t s  wi th  slight 
plasticity. 

Inorganic s ~ l t s ,  mlcaceous or dtatorne 
ceous s i l ty  soils. elastic si l ts.  

Inorganic clays of low to medium plas- 
ticity. gravelly clays. sandy clays, s i l ty  
clays, lean clays. 

Inorganic clays of high plasticity, fat 
clays. sandy clays of high p last lc~ty .  

and f ine  grained s o i l s  w i t h  l i m i t s  

CLEAN GRAVELS 

*;T . . GP 
) . . . . , . . . 
: . -.-#..a. 
# 1 GM 

P 
e .- 

m m  
2 o 

p l o t t i n g  i n  the hatched zone on  the p l a s t i c i t y  chart to  have double symbol. 

PLASTICITY CHART DEFINITIONS OF SOIL FRACTIONS 

0 .  
-c 0 

d O Z  
> " n  
u:,U = - *  
"5: 

(Less than 5 %  passes No. 200 sieve) 

SOIL COMPONENT 

GRAVELS WITH 
aC- c 

s ZO ' 

PARTICLE SIZE RANGE 

(Liquid Limit Less Than 50) 
M L  

SILTS OF HIGH PLASTICITY 

(Liquid Limit More Than 50) 
MH 

CLAYS OF LOW PLASTICITY 
CL 

(Liquid Limit Less Than 50) 

CLAYS OF HIGH PLASTICITY 

E Pd (Liquid Limit More Than 50) CH' 

NOTE: Coarse grained s o i l s  w i t h  between 5 %  & 12 % passing the No. 200 s ieve  

Limits plot below 
"A" line & hatched zone 

FINES 
[More than 12 % 

passes NO. 200 sieve) 
5 YI 

2 5 * g 
% J? 
% s: 
0 

U d  
m  
: 
2 

Cobbles Above 3 in. 
Gravel 3 in. to  No. 4 sieve 

Coarse gravel 3 in. to 4: in. 
Fine gravel % in. to No. 4 sieve 

Sand No. 4 to No. 200 
Coarse No. 4 to No. 10 
Med i um No. 10 to No. 40 
Fine No. 40 to  NO. 200 

F~nes  (s i l t  or clay) Below No. 200 sieve 

0 10 20 30 40 50 60 70 80 90 100 

LIQUID LIMIT 

on p las t~c i t y  chart 

Limits plot above 
"A" line & hatched zone G C  

on plasticity chart z - 
- 

F b 
$ '51 
u 1  - 
0 6 

g r z  
25:: 

2;:  
s 2 ' ' 
- 

CLEAN SANDS 

(Less than 6 %  passes No. 200 seivel 

0 0  o o c  
O O 

D o  0 0 0  

• • . a  a 

a .* a 

SW 

SP 

SANDS WITH 
FINES 

(More than 12 % passes 
No. 200 sieve) 

Y 1 

SM 
' 

SC 
on plast ic i ty chart 

SILTS OF LOW PLASTICITY 



TERMINOLOGY USED TO DESCRIBE THE RELATIVE DENSITY, 
m m y  OR F I R M N r n  OF m1 LS 

The t e r m i n o l o g y  u s e d  on t h e  b o r i n g  l o g s  t o  d e s c r i b e  t h e  
r e l a t i v e  d e n s i t y ,  c o n s i s t e n c y  o r  f i r m n e s s  of  s o i l s  r e l a t i v e  
t o  t h e  s t a n d a r d  p e n e t r a t i o n  r e s i s t a n c e  i s  p r e s e n t e d  be low.  
The s t a n d a r d  p e n e t r a t i o n  r e s i s t a n c e  ( N )  i n  b lows  p e r  f o o t  i s  
o b t a i n e d  by t h e  ASTM Dl586 p r o c e d u r e  u s i n g  2" O . D . ,  1 3 / 8 "  
1 . n .  s a m p l e r s .  

1. R e l a t i v e  D e n s i t y .  Terms f o r  d e s c r i p t i o n  of r e l a t i v e  
d e n s i t y  of c o h e s i o n l e s s ,  uncemented s a n d s  and  s a n d -  
g r a v e l  m i x t u r e s .  

R e l a t i v e  D e n s i t y  
V e r y  l o o s e  
Loose  
Medium d e n s e  
Dense  
V e r y  d e n s e  

2 .  R e l a t i v e  C o n s i s t e n c y .  Terms f o r  d e s c r i p t i o n  of c l a y s  
which  a r e  s a t u r a t e d  o r  n e a r  s a t u r a t i o n .  

N R e l a t i v e  C o n s i s t e n c y  Remarks 

0 - 2  V e r y  s o f t  E a s i l y  p e n e t r a t e d  s e v -  
e r a l  i n c h e s  w i t h  f i s t .  

3 -4 S o f t  E a s i l y  p e n e t r a t e d  s e v -  
e r a l  i n c h e s  w i t h  thumb. 

5-8  Medium s t i f f  Can be  p e n e t r a t e d  s e v -  
e r a l  i n c h e s  w i t h  thumb 
w i t h  m o d e r a t e  e f f o r t .  

9 - 1 5  S t i f f  R e a d i l y  i n d e n t e d  w i t h  
thumb,  b u t  p e n e t r a t e d  
o n l y  w i t h  g r e a t  e f f o r t .  

1 6 - 3 0  V e r y  s t i f f  R e a d i l y  i n d e n t e d  w i t h  
t h u m b n a i l .  

30+ Hard  I n d e n t e d  o n l y  w i t h  d i f -  
f i c u l t y  by t h u m b n a i l .  

3. R e l a t i v e  F i r m n e s s .  Terms f o r  d e s c r i p t i o n  of p a r t i a l l y  
s a t u r a t e d  a n d / o r  cemented  s o i l s  which commonly o c c u r  i n  
t h e  S o u t h w e s t  i n c l u d i n g  c l a y s ,  cemented  g r a n u l a r  m a t e -  
r i a l s ,  s i l t s  and  s i l t y  and c l a y e y  g r a n u l a r  s o i l s .  

R e l a t i v e  F i r m n e s s  
Very  s o f t  
s o f t  
M o d e r a t e l y  f i r m  
F i r m  
Very  f i r m  
H a r d  

1 ;m: SERGENT, HAUSKINS & BECKWITH 
CONSUIlIUC$ GEOWCm!€AL FffilNFFWC. 
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Page 1 of 3 
PROJECT East Papaco  - Hohol iam - 

~ l i v  Harbor Freewavs LOG OF TEST BORING NO.EP-147 
JOB NO. E87-56 DATE 10-1  1 - 8 9  to 1 0 - 1 6 - 8 9  

Schramm 1'-64H 

subrounded  to angular  gravel. 
nonplastic,  brown 

ln terbedded with: I 

SAND, G R A V E L  & 
COBBLES, (GP) .  occasional i i 
boulders.  trace of  sill S: cln!.. 

sand.  predominantl!! conr-se 
grained subrounded  to rounded 
gravel 6r cobbles.  nonplastic to 
low plasticity. b rourn  

note: th in  lens of  moist cln!.ey I 

! 

note: considerable boulders f rom i 

I 

I 

i 

j 

SAMPLE TYPE - 1 
A - D r i l l  cuttings. 8 - Block sample. 1 v ; S E R G E N T .  HAUSKIr\:S LC BECk\\'ITI-I 
S - 2" 0.D. 1.38" I .D. tube sample. 
U - 3" O.D.  2.42" l . D .  tube sample. - - CONSULTING G E O T E C H N I C A L  E N G I N E E R S  
D - D,"ni,o" Tube PHOENIX . A L G U O U E R O U E  . SANTP F E  : SALT L A K E  C I T Y .  E L  PAS0 TUCSON . RENO/SPARKS 



P a g e  2 of  3 
PROJECT East P a ~ a g o  - Hohokam - 

S C ; ~  Harbor Freeways LOG OF TEST BORING NO.EP-147 
JOB N O .  E87-56 DATE 10-1 1-89 to 10-16-89 

Schramrn 1-6411 

to 95' and 1 15'  to 1 19' 

f rom 65' to 82' 

I 

1 
I 

I 

I 

! 
I 

I 

ISERGENT. HAUSKINS LC DECK\\'lTI1 
C O N S U L T I N G  G E O T E C H N I C A L  E N G I N E E R S  
P H O E N I X  . ALBUOUEROUE . SAWTA FF 

1 SALT LAKE C I T Y  - E L  P A S 0  . TUCSON - RENO/SPAEI.S 



Page 3 of 3 
PROJECT East Panaeo - lloholiarn - 

~ l i \  Harbor Freeways LOG OF T E S T  BORING NO.EP-147 
JOB NO. E87-56 DATE 10-11-89 10 10-16-89 

Schramrn 7-6411 

interbedded \+.it11 moderately lime 
cemented layers, Ion. to nlediunl 
plasticit!,. bro\\?n 

note: occnsionnl thin lens o f  silt! 

f ine grained, iveakly lime cemented. 
low plasticit!, to nonplnstic. br0u.n 

I 
, 

u GROUNDWATER SAMPLE TYPE t 

> r i l l  r t l rr inaz .  R - Black 1SERGEh'T. H A U S L I N S  c! BEC:k\\ ' lTII  DATE A - L .  . .. - -..- 

U - 3" O.D. 2.62" I.D. tube sample. - - CONSULTING G E O T E C H N I C A L  E N G I N E E R S  
63.0 h2:15~!lO-18-89, D - Dennison lube P H O E N I X  . ALBUOUEROUE . S A N T A  F E  

! SALT  LAKE C I T Y .  E L  PAS0 .TUCSOC. RENC) /SPARKS 



)holarn - SL! Harbor 
3 h \  naruor Freenabs - LOG OF TEST BORING NO.EP-148 

J O B  y@ E87-56 D 4 T F  10-19-89  10 10-20-89  
- 7 

I R I G  T Y P E  Schrarnrn T-6411 
(ccl or , I B O R I N G  T Y P E  Dual I\ all - Percussion klalnlncr - - 

U m . 4 '  
L c l c l . 4 1 0  I S U R F A C E  E L E V .  1159.7' 
: ~ ~ ~ i . :  DATUM -- 

nl E ' E  R 3 0 - .  3 y l  . /mj" /e4m.4 '  .4 C L 3 1 . 4 . 4  Qcl I 

amount  of cln!. predom~n:lntl!- 1 ~ n e  
grained.  weahl!- lime ce~i-rented. lo\\. I 

plasticit!., bro\{.n 

Q 4 L O  3 0 0 01 L : C 0-1 Q REMARKS 

i 1 0.3 
I ! 
i 

note: s ame  fill imostl! nspllnlt) n t  
3urt':ice 

I 
I 

V I S U A L  C L A S S I F I C A T I O N  

S A N D ,  G R A V E L  & COBRLES. 
( G P ) .  t race of silt A cla!. 

(O I~ O J U  ~ :oao :>cnou j  
I I I - 14 1 I SILT'Y S A N D .  some  . g r a \ e l .  . smnll . - .  

i 

i -  

predominantl!. nlediirm to conrsc 
grained subangular  to ang i~ ln r  s;ind. 
predoniinantl!  coarse grained 

l -c l I 

subrounded to  rounded g1.:l\c3l. 
subrounded to rounded cobhlcs up  
to 6" to S" i n  di:tmerer.. nonp1:lstii. 

1 1 1 ! I  

I I < p  
, sliglltly 

I I 1 moist 
brow'n 

In terbedded u,itli 
G R A V E L L Y  S A N D .  (SI'). trncc : 
of silt,  t race of cobbles.  

I 
predonlinantl! med ium grnined 
subangulal. snnd. nonplnstic. I~ro\ \ .n  

I 

1 s A 4  
1 

note: considernble boulders fro111 1 
30' to 33'diameter ! 

slightl!, 
moist 

I note: some  quar tz i te  buulders (1111 ! 
to IS" in d iamete r )  f rom -18' to I 
50' I 

I 
I G R O U N D W A T E R  SAMPLE TYPE - 1 - 

H.AUSKlh'S k BECk\\ ' l  1 ' 1 1  
G E O T E C H N I  C A L  EMGI N E E R S  U - 3" O.D.  2.62" l .D. tube sample. 

6 .  I8:lOa 10-25-89,  D - ~ ~ ~ ~ ~ s ~ "  rube P H O E N I X  ALBUOUEROUE . SkNTP FE 
i S A L T  L A K E  C I T Y .  E L  PASO . T U C S O ~  . R E N O I S P A R K :  



Page 2 ot 3 
PKOJ t C T  E .  Panaeo - t loholarn - Sb! Harbor 

SLI Harbor  Freewavs LOG OF TEST BORING NO.EP-148 
JOB 50, E87-56  DATE 10-19 -89  to 10 -20 -89  

Schrarnrn T-6414 
I - lbel .cus\io~~ I l i i ~ l l ~ n e r .  

SURFACE E L E V .  1 159.7' - 

1 
V I S U A L  C L A S S I F I C A T I O N  I 

! 

some  thin cl:~!.e! sand layers j 
I 

note: predominantl!, coarse grained I 
I S: cobbles and  dt.crcasc in I 

I amounr of' sand I ' ~ - o m  05'  10  7: ' .  Sj' ~ 
! lo 90' I 

crablt. bl;rck, silt I.~-om 80' 10 
I 

note: increase in ~ l m o u n t  of' cla! I 

below 88' 1 

note: thin sand! cla! Ia!.es f'rnm O X '  
to 99' 

I 

I 
! 
! 

! 

~ 
I 
I 

I ! 

1 
i 

~ 
! 

1 

SAMPLE T Y P E  GROUNDWATER I - - 
/ HmlR 1 D A T F  1 A - D r i l l  cuttinos. 6 - 6 l o c k  samp le  1 s /- lSEHGEh'?'. 1-1AUSkIh'S & U E C K \ \ ' l l ' i l  

,I, - m - 1 D E P T H  , , . . - . . . . - - . . - 
,' b7.() 19:47a ' 1 0 - 2 3 - ~ 9  

= - .  - - 

S - 2" D.D. 7.38" 1.0.  t u b e  sam,.,. 
f u i  CONSULT I NG GEOTECHN l C A L  E N G I N E E R S  U  - 3" O.D. 2 .L2"  I . D .  tube samp le .  - - Ti 64 .3  18:10;1 11~)-?5-(19 D  . Dennison T u b e  P H O E N I X  - ALBUOUEROUE . SANTA FE 1 S A L T  L A K E  C I T Y  . E L  P A S O  . TUCSOh' . R E N O / S P A K K S  



page 3 of  3 
PROJECT E. P a ~ a r o  - Hohokam - SL\ Harbor 

~ k , .  Harbor Freewavs LOG OF TEST BORING NO.EP- 148 
SOB NO. E87-56 DATE 10-19-89 to 10-20-89 

: R I G  T Y P E  Schrarnm T-6311 
C. 
0 S I B O R I N G  T Y P E  Dual \!'all - Percussio~l Ilarn~ller 

0 

V I S U A L  C L A S S I F I C A T I O N  

-- . * 
SP : 

1 

I plasrisit!.. br0u.n 
j 

note: some thin silt!. s:lntf I:~!rr-s 
1 79 

I 
saturated 

G R A V E L L Y  S A N D ,  some sil t  ,'i I 

clay. predominantly f i n c  rn medium 
subangular sand. u.ell 2r:rdcd. I 

subrounded to rounded grn!cl. 
nonplastic. bro1t.n , 

1 

I I 
I SILTY CLAY. some sand. mediun~ 

I plasticit!.. bro\vn 
1 .  . saturated 

I 

! 
I 

81 , 33 note: some thin silt!, s:lnd In!ers 
I 1 25 '  1 

I 
! CLAYEY SAND. some silt. some , 

coarse grained rounded gravel. I 

I I30 pred~rninant l!~ medium grained. I 
I 86 SC' saturated subrounded. weakl!, lime cemented. 

medium plasticit),. br0u.n 
I 

note: considerable black silt lleloir 
i 137' 

I 1 I 
i 

I I 
I 

! 
Stopped Drilling at 140' I 

! 
I 

note: downhole hammer ad\,anced to 1 
loo', gearbit below 100'. outer 
casing driven to 120' 

I i I 

I 
I 

I N D U A T E R  SAMPLE T Y P E  1 



I'ROJ ECT Eaqt P a n a r o  - Hotlokam - 
SL\  Ilarbor Freebja\.s LOG OF TEST BORING NO. N-1  

KO,  E87-56 D,ATE 1 1  - 2 7 - 8 9  
i R:G T Y P E  Schrarnm T-6111 

subnngular snnd. predominantI!f 
coarse grnined suhrounded gravel. 
nonplnstic. b rnv  n 

predoniinnntl!  f'lni, to n icdi t~ni  
grained s u b n ~ i r t ~ l : ~ ~ .  s:lncl. ionrst '  
grnincd roundcd to I-oundcd grn\,c!. 
nonplnstic. gr:~! 

f ine  to med ium gra ined sub3ngular ~ 
sand.  coarse grained subrounded I 
gravel,  nonplnstic. b1.ou.n I 

1 
note: boulders  a1 10'6". 12'. 35' 

I 

~ v e l l  graded.  subangulnr sand.  
predomin3ntl!, f ine  grained 
subrounded  g rn \c l .  nonplnstic. 

GROUNDUATER S A M P L E  T Y P E  

A - Drill cuttings. 6 - BLock sample. 1 1SEHGENT. l4AUSKli \ 'S  ((;: BECK\\'I1'11 
S - 2" 0 . D .  1.38" 1.D.  tube sample. 
U - 3" O.D. 2.42" 1 . D .  tube sample. C O N S U L T I N G  G E O T E C H N I C A L  E N G I N E E R S  
D . D e n n i S o n  Tube P H O E N I X  . ALGUOUEQOVE . S A N T A  F E  

t S A L T  L A K E  C:;) . E L  F A S O  . TLICSOK - RENO!SFAKKC 



Fagr 2 c f  -1 
I'KOJ ECT East I'aparo - HohoLarn - 

SL\  Harbor Freewavs LOG OF TEST BORING NO. N-1  
.]OH NO. E87-26 D , ~ T E  11  -27-89 

Scl iramm T-6-111 

I 

I 

note: consicler:\lile cohblcs 1'1.orn 
65'6" to 67'6" 

grained gravel bc.lo\{. 73' 

SAND & GRAVEL. u.ell graded. 
subangular to subrounded sand. 
predominantly f i n e  grained 
subrounded to rounded gravcl. 

U GROUNDUATER SAMPLE TYPE I - - 
HAUSKINS S. I IEC l i \ \ ' l l ' l l  

CONSULTING G E O T E C H N I C A L  E N G I N E E E S  
PHOENIX - ALGUOUEROUE . SANTP F E  

I S A L T  L A K E  C I T Y .  E L  P A S 0  . TUCSDC . R E K 3 / S P A E l : S  



SILTY CLAY. slightly to 
moderatel! lime cemented in zones. 
high p l a s t ~ c ~ t ) .  brown 1 

I 

i 
I 

Page 3 o f  -I 
PROJECT East P a ~ a r o  - HohoLarn - 

~ k \  Harbor Freewa\s  LOG OF TEST BORING NO. N-1 
. 1 0 H  NO. Es7-56 D , ~ T E  11 -27 -89  

: R!: T Y P E  Schra~nrn T-6411 / $  I c u :  i 
I GORING T Y P E  6" Hammer.  4 I!'?" Gearbit  -. 

Y1L I @  0: .-I I 
PI . I L C ) , , . 4 I D  SURFACE E L E V .  1150.5' 

U L C r  J K K U  PI . 4 K 1  
0 c c r u u 3 / . - (  U O !  DATUM - Dlcl U I C-l 111.4 

VISUAL CLASSIFICATION 

I i i 
1 *- I I i - j 

I I I I -- I ! I 
1 

GROUNDWATER SAMPLE T Y P E  1 

I 
I 

- - - -  - - -- - - 
- ; D E P T H  HOUR I D A T E  1 A  - D r l L L  c u t t ~ n g s .  B  - B l o c k  s a m p l e .  I/ ;sEfIGEI\'T.  IIALISKINS & n r C k \ \  IT11 - 2" O . D .  1.38" 1  . D .  tube s a m p l e .  -,mI --. 68.0 !?:30a 11 1-28-89'  - 3, ,  O . D .  2 . L 2 u  I .D .  tube sample. - - C O N S U L T I N G  G E O T E C H N I C A L  E N G I N E E R S  

i 0 . 4  18:05a 11 1 - 3 0 - 8 9 1  D  D e n n l s o n  Tube P H O E N I X  . ALGUOUEROUE . S A N T b  F E  ! SALT LAKE C ! T Y  . E L  P A S 0  . TUCSOh' . PEh'O/S"kRI  S 

SILTY CLAY.  trace of' fine 
grained sand. medium plasticit!.. 
bro\vn 

! I 
I note: high plastiiit!. bclou I2S' 

i 
! 
I 
I 

i : 
I 
1 
! 

i 
I 
i 
i 
I 
I 
I 

i 
! 
I 

I 
I 
I 
I 

CLAYEY SILT. some fine grained 
sand. low. plasticity. brown 

i 
note: some lime cemented nodule5 ~ 

I 



PROJECT East P a n a r o  - Hol loLam - 
SL\  l l a r b o r  Freeways  - LOG OF TEST BORING NO. N-1 

J !  0 ,  137-56 D A T E  1 1  - 2 7 - 8 9  
7- 

, U  rn 1 R I G  T Y P E  S c h r a m m  T-6-111 I P u 2 i ccli , I 1 BORING T Y P E  6'' H a m m e r .  4 1 '2" Gearbi t  
Y I L  : a  '61 .-, . ,,,.,I-, , I S U R F A C E E L E V .  1150.5' 
 nu J C C U I U  . d c  
o c u m u 3  .4 n o  DATUM 

I 
I VISUAL CLASSIFICATION 

1 1 150; 

I Dennisun stopped at 15 1 '  

note: nd\nnced hole IT!, t h e  do\\ ,n 
I I hole linrn~iicr methods to 106'. 
I I s topped oirtrl- casing n t  100' nnd 

I c o r n p l e ~ r d  liolt~ f'rom 1 O(1' to I-10.5' 
I 

I I I b!. grnrbir methods I 
I 1  

1 I I 
1 

I60 

i 
I I i -+- 

I I 1 I 

! 1 1  i 7 
170- 

i 
I 

I 

! 

I ! 

I 

1 
I 

195- 
I 

1 i I i I ! 
1 ! I 

I-- 
GROUNDWATER SAMPLE T Y P E  

A - D r i l l  c u t t i n g s .  B - B l o c k  s a m p l e .  1 4 A U S l i l N S  24 RECK\\'ITI4 
S  . 2 " O . D .  1.38" 1 . D .  t u b e  s a m p l e .  
U - 3" O . D .  2 .42" I . D .  t u b e  s a m p l e .  C O N S U L T I N G  G E O T E C H N I C A L  E N G I N E E R S  

0 . 4  I8:05a 11-30-89  D - Denqiscn T u b e  P H O E N I X  - ALGUOUEROUE . SANTA F E  
SALT LAKE C I T Y .  E L  P A S 0  . T U t S O h .  EENO/SFARKS 

I 
I I 

I 

1 I 

1 

1 



Page 1 o f  4 
PR0.1 ECT East Panaro - Hohokam - 

SI~\ Harbor Freeways - - LOG OF TEST BORING NO. N-2 
.IC)R 20. E87-56 DATE 1-4-90 -- - 

L 
Ulou 
3 .4  0 
ou C 
3mm 
C Lc, 

L IdC l Y I  
,cI u &I U . 4  

Q D  c c m  
P lc  PI' O P I D  

I O  ~ I L  o n a  

--7 

i R I G  TYPE Drill S \ s tcms  Hammer 
TYPE 9 1:2" 0.1). Dual \ \a l l  I'ipe 

1 I + !  ELEV. 1 1  67.611 - - 

L O I ~  Q 4 
I V I S U A L  C L A S S I F I C A T I O N  

U J  ~ c n l c n  m 

GROUNDWATER SAMPLE TYPE - 1 - 
- : DEPTH HOUR DATE i A - D r i  t l  cutt ings. 6 - Block sample. j ~ / S E R G E 5 T .  l j i \ U S K I N S  UECK\\' l7' l l  

=I  80.0 9:37n 1 1-4-90 U - 3" O.D. 2.62"  1.3. tube sample. -- - COYSULTIkG GEOTECHNICAL ENGINEERS 
i S - 2" 0.0. Y.38.l I .@. tube sample. -,a; 

yl 1 T - 3" O.D. t h i n - w a i l e d  ShclSy tube. PHOENIX . ALGUOUEROUE - S A N T P  F E  
S A L T  L A K E  CITY - E L  PAS0 . TUCSON. RENO/SPLr'.C 

NR - No Recovery 





- <  

PKOJ ECT East Panaro  - H o h o k a m  - 
S I ~ \  Harbor Freewavs  LOG OF TEST BORING NO. N-2 

JOB 0 ,  E87-56 DATE 1 - 4 - 9 0  
C 13 I R I G  TYPE Drill S y s t e m s  Ilamrner 

CLAYEY SAND, G R A V E L  & 
COBBLES. c o n t i n u e d  

no te :  occnsionnl t h i n  i n t e r h e d d r d  

lens  o f  high p l n s t i c i t )  s i l t !  cln!.. 

and n o n p l a s t i c .  s i l t !  sand 
I 

I - - - I  GROUNDWATER L i  DEPTH : ,  H:R 1 D A T E  1 
80.0 19:77a 1-4-90 x T 

SAMPLE TYPE I 
D r i l l  cut t ings.  6 - 6lock sample. \-;SERGENT. I - I A U S k I N S  & BECk\ \ ' ITII  
2'. O.D. 1.38" I .D. tube sample. -,mi 3" O.D. 2.42" I .D. tube sample. - - CONSULTING GEOTECHNICAL E N G I N E E R S  

nunc"'V . ALBUOUEROUE . S I N T A  F E  
. ,. . . . E L  P A S O  . TUCSOh . RENO/SPARKS 

- - 

3" O.D. t h in -wa l led  Shelby tube. r n u c n  I n 
I SALT L A K i  r l T v  

- No Recovery 



.-=. - - .  . 
I'KOJECT East Panago - Hoholarn - 

S L I  H a r b o r  F r e e w a ~ s  LOG OF TEST BORING NO. N-2 
.IOH NO. E87-56 [).ATE 1-3-90  -- Llrill S\sterns tfarnrncr 

T Y P E  9 1 !'t" O.D.  Dual \ \a l l  I'ipe -- 
I C  3 o SURFACE L E V .  1167.8' - 

U I U  0 

1 V I S U A L  C L A S S I F I C A T I O N  

I  

I I I C L A Y E Y  SILT, cont inued 
I I I 

SAMPLE TYPE - - 
D r i  ll c u t t i n g s .  8 - B l o c k  s a m p l e .  11 s 6- ISERGEIVT. 1-IAUSlilhS k 1%ECli\\'ll'l l 
2'' O e D .  1-3811 - 7 CONSULT ]  NG GEOTECHNICAL  E N G l ) J E E R I  3" O.D. 2.L2I1 I .D. t u b e  s a m p l e .  'L' 
3" O.D. t h i n - w a l l e d  S h e l b y  : ubc .  PHOENIX  - ALBUOUEROUE . S A W A  F E  

! SALT  L A K E  C I T Y .  EL  P A S 0  . TUL'S3N. R E N 0 I S L k C t . T  
N o  R e c o v e r y  

i 
s n t u r a t e d t o  

\ ler\  niolst 
to saturated 

hard 

t i  

I 

I 

C1,AYCY SILT.  \ om?  f tne  grn1nt.d 
sand.  nioderntel! ceniented.  lo\\ ro 
medrum plasttcrt!. bra\\ n 

I 
, 
I 
I 

SAND, frne to medrum g r a ~ n e d .  1 
nonp las t~c ,  brown 

i 

I 

I IS5  
I 

very dense  I 

1 
I I  

, 
i 

CLAYEY SILT, some  f l n e  grnlned 
sand,  moderate ly  cemen ted ,  lo\\ to 1 
medium plasticity. bro\ftn 11 

I-lammet s topped at  199' 
Sampler refused nt 300' 



Fage I  c' 3 
PROJECT East Panago - l i o l ~ o l a r n  

SL \  Harbor Frcewa\s LOG OF TEST  BORING NO. N-3 
J O B  NO. E87-56 D A T E  12-1-89 

b I I I 
I 

, dense to 

R I G  "\pi Schramm T-6411 

TT BORING T Y P E  6" Hammer .  4  1,'2" G c a r l , i ~  -- 

c u . ~ , , , , . ? l ~  SURFACE E L E V .  1146.1' 
U ~ J J  J C C U I W  ;;I 

J J U 0 1 3 - i  
* J J U  I L - ' * 4 L  

U GROUNDWATER 

D m .  4 C L D  4 4 Q U  
L 9 3 0  0  u L I c 04 I REMARKS 
O J  u r0ao >a0 0 

SAMPLE T Y P E  

V I S U A L  C L ~ ~ S S I F I C A T I D N  
1 

D r i  l l  cuttings. B - B t o c k  sample. 
2" G . D .  1.38" I .D .  tube sample. - 
3" C.D. 2.L2" : .D.  tube sample. 
D e n l i s o n  T u b e  

SAND, G K A V E L  & COI3BLES. 
trace of silt LC (In!. somc  l)nulder-~ I 
to 18" in size. f i n e  to mvdium 
grained suhnngulnr n n g u l a ~  sand.  
predomin:~ntl!. conrsr  g r ; ~ i n t d  
subroundcd to rounded e rn \  el. 
nonplnstic. grn! 

note: considernblt. con1 5t. grnintd  
sand 8 f i n e  gra ined e l n \ c l  l~r ln\r  10. , 

note: boulders  f r o m  15'6" to 17' and  1 
t'roni ' 1 '  ro 25' 

I 

1 4''' 14~ CONSULT l N G  G E C T E C H N I  CAL E N G I N E E R S  - - P H O E N I X  . ALBUOUEROUE . SANTF F F  
t S A L T  L A K E  C I T Y  . E L  PASG . TUCSON . PENO/SFL: I .S  



~ < 

PROJECT East Panaro - 1lol1oLam - -- 
S L \  Harbor Freewavs LOG OF TEST BORING NO. N-3 

JOB yo, E 8 7 - 5 6  DATE 12-1-89  -- 

Schramrn 1'-6411 

belous 90' 

nore: occ3sionnl clnye!. silr lens 

- GROUNDWATER 

- ' DEPTH I HOUR 1 DATE 

- 9 .  /8:30a 1 12-6-89  * I I 

SAMPLE 

D r i l l  c u t t i n g s .  
2" O.D. 1.38" 1  
3" O.D. 2.42" I 
D e n n i  s o n  T u b e  

TYPE - - 
6 - 6 l o c k  s a m p l e .  ~ ~ ~ I . ~ I S E R G E K T .  1-1AUSKlNS LC BECh;\\ ' l l ' l l  

.D. t u b c  s a m p l e .  -ll/.KBIi 

.D. t u b e  s a m p l e .  CONSULTING GEOTECHNICAL E N G I N E E F  
PHOENIX - ALBUQUERQUE . SANTA F -  

SALT LAKE C I T Y  - EL P A S 0  . T U C S O h .  RENO/SPkRKS 



Page 3 o f  3 
PROJECT East P a ~ a e o  - 1lohoLam - 

S k y  Harbor Freeways LOG OF TEST BORING NO. N-3 
.I013 NO. E s 7 - 5 6  D.L\TE 12-1-89 . - -  

I - - i ,  R I G  TYPE Schramm T-6411 
! 
8 4 6" Hammer. 4 I , ! ? "  C.errl,i( 

' S U R F A C E  ELEV.  1146.1' 

1 

VISUAL CLASSIFICATION 
I 

100' 
I 

I ! - 1 SILTY C L A Y .  trace of t'ine 

i I I saturated / grained sand. weahl!, limr cenicntcd. 
I 1 medium plasticit!. ligtlt b1 .u~  n 
I ! hard to 1 

i 
I 1 note: sc,nic moderatel! cemtnted 

I lenses 
I 

note: occasional high p l : ~ s t ~ i i ~ !  
I le~lses 

note: interbedded Iiard and soft 
! zones 

. . 
1 ' I  ' ', 1 

. . 
u 

1 note: some mcdium gr:rined sand 111 

I . . 1 layers helo\\ I 15' 
I " 

I note: cc~nsidcrallle I'inc to mcdiuni 

i 
grained s:~nd in layrrs belo\!. 1-30' 

1 

-r, .- - .  
- 1 -> - -> I 

I 
I 

I 
I 

1 S A N D Y  C L A Y .  some silt. fine to , 
niediuni grained s;rnd. u,eakl!- lime ~ 
ceniented. niedium plasticit!,, light ' 

brown to tan i 
note: interbedded with some fine I 

grained sand (SP) Ia)fers I 
I 

note: decrease i n  sand belo\\. 145' ! 
I 

i 
note: weal;l!f to nioderatel!~ lime I 

I ceniented belou, 1-15 
I 

I I 

I 

I i 

Stopped drilling at 149 1 '2' 
I 

Sampler refused at 150'7" 
I I 

I note: ad\.anced hole b! the d0n.n 1 
hole hammer method to 96'. stopl?:.d ! 
outer casing at 93' and completed j 

1 4 - 4 0  hole froni 96' to 139 1 ,'I' b!. gcal- 
bit m ~ b d  i 

I G R O U N D U A T E R  SAMPLE T Y P E  1 

- i D E P T H  I HOUR / DATE i A - Dri L L  cuttings. 6 - Block sample. I ~ ~ ~ ~ ~ ~ ~ ~ ~ ' .  I - I A C I S K I K S  s I ~ I < C K \ \ . I . I ' I I  
S - 2" O.D.  1.38" 1.D. tube sample. -!YI; 49.5 18:30a1  1 2 - 6 - 8 9  ! U - 3.. O . D .  2 . ~ 2 ~ ~  1 .D. tube sample. - - C O N S U L T I N G  G E O T E C H N I C A L  E N G I N E E R S  

y i I I ! D - Dennison Tube P H O E N I X  - A L G U Q U E R O U E  . S A N T A  F E  f SALT L A K E  C I T Y  . E L  PAS0 . TUCSOIJ . REt :O/ScLRKS 



- 3 -  - - - 
PROJECT East P a ~ a r o  - Hohokam - 

SI;\ Harbor Freeways LOG OF TEST BORING NO. N-4 
1 0 ~  YO - E87-56  DATE 1-5-90 

' U l b u  
3 4 U  
4 oc ,  C  
3 8 8  
I C L 4 J  ; s 4 u  m 

lc, c l l 4 J U . 4  
c c m  

I k c U  OaIaI  
l 0 . 4 ~  v a n  

j o i  2 j  I*,-[ I i I 

GC / saturated 
t I I I I 1 

3 ,  : R IG TYPE Dri l l  S ~ s r e m s  llarnmer 
u u ,  
.  0 , BORING TYPE 9 11.2" 0.". Dual \!all Pipe 

2 , ~ U R F A C E E L E V .  1122.7'  
& a J c c .4 c i DATUM u 4 J Y U 3 . 4  a 0  

I 

G P  
saturated 

I . r \  I I I /  I I 1 

~ m n  - I C L Y I  .-(.-(ac,, 
10 3 0  0  Y L  C  0 4  Q I REMARKS 

S A N D ,  G K A V E L  & COI%I$LES. 
f ine  tc-I co:irrr grained sand.  coarse 
to s u l ~ r o u n d e d  gra\ ,el ,  nonplnstic. 
brown 

VISUAL CLASSIFICGTION 

dense to \.el-! dense  snnd.  
predominnntl!, s u b ~ . o u n d c d .  
nonplnstic. brown 

COBBLES, predorninnntl! f ine  to 
rnediuni snnd, gap graded g r a \ e l ,  
low to med ium plasticit!. brown 

I 

1 
I ~ - 

0-4 u rono > m o o !  -. 

I - GROUNDUATER SAMPLE TYPE I 

- I DEPTH 1 HOUR 1 DATE I A - D r i l l  c u t t i n g s .  B - B l o c k  s a m p l e .  1 ISERCEST. HAUSkII \ 'S  BECk\\'l?'ll 
,/ 37.0  2 : ) s  1-5-90 / 5 2" O.D. 1.38" 1.0.  t u b e  s a m p i e .  

COGSULT ING GEOTECHNI CAL ENGINEERS 
I i 

: U - 3" O.D. 2.L2" 1.D. t u b e  s a m p l e .  - - 3a T - 3" O.D. t h i n - u a l l e d  S h e l b y  t u b e .  PH3ENIX  . ALBUOUEROUE . SANTA EE 
SALT LAKE C I T Y .  EL PAS0 - TUCSON . F!Eh'3/SPARI:c 

NR - N o  R e c o v e r y  



Page 1 c 4  3 
PROJECT East P a ~ a e o  - HohoLam - . 

SC;\ Harbor Freewam - - LOG OF TEST BORING NO. N-4 
. 1 0 H  NO. E87-56 DATE 1-5-90 

Dr i l l  S\stems Hilrnnier 

I 

COBBLES. f'ine to medium gr:~inc.d I 
sand. predominantl!. coarse grained , 
subrounded gravel. nonplastic. light ! 

coarse to sub-rounded gra\:cl. In\\. to ; 

GROUNDUATER SAMPLE TYPE 

A - D l  cuttings. B - 61ock s ~ ~ ~ ~ ~ ~ ~ ~ s E R G E Y T .  H 4 U S l i l N S  L! I % E C l \ \ \ ' l l ~ l l  
S - Ztl  0 - D .  1.38°1 I . D .  tube sampLe. I y :  U - 3 " O . D .  2.42" 1.D. tubcsample .  ' . - -  CONSULTING C E O T E C H N I C A L  E N G I N E E R S  

I .i . 3" O - D .  S b e L b ~  P H O E N I X  . ALBUOUEROUE . S A N T L  FE S A L T  LAKE C I T Y .  EL  PASO . TUCSON. RENO/SFAp,.s 
NR - No Recovery 

I '7 0 
P A - - -  



Page 3 c 4  3 
PROJECT East P a ~ a e o  - fiohokarn - - 

SLY Harbor Freeways LOG OF TEST BORING NO. N-4 
.\OR NO. E87-56 DATE 1-5-90 -- 7 

I [ : [  PI JJ 1 2 ' 4  4-cl R I G  TYPE Drill S\stern\ f lamnier -- Ulou  ' 
3 4 0  4 3 C 4 0 0 K I BORING TYPE 9 1 j Z "  O.D. Dual \ \ a l l  I'ipc 
O J J C  III t- 3 N L O  U In 4 
3 0 0  u o r p14- Lclcr  -c 4- I SURFACE ELE:'. 1112.7' 
C L 4 J  .-I U U  0 n 3 f  C U I P I  

.-icl11I K 4 -4 0 U 4 J U P I 3 I - 4  DATUM 
n a  3 ..+ m c l  u 1c4m 4 ,  

3mn 4  C  L  3, 4 . 4  acl I 

L  D 3  0 0 PI L C 0 4  (D REMARKS C I I S U A L  C L A S S I F I C M T I O ~ ~  
o ~ L L  O L E  (IIJ UI UI m 0 4  U E O L O i > l O 0  U I 

m 
I q ' 0, Fq 

IS ,  

very moist 
to saturated 

ver!. nloisr 
to saturated 

very stiff 
to hard 

INDUATER SAMPLE T Y P E  

C L A Y E Y  SILT, somc. f'iric gr-oinc.<l 
sand. lair 10  medium pl:lstici~! 
brown 

note: locall! gradcs  ro srlr! (la! 

note. considerable sand s r : l d i n ~  10 
sand! cia!' belo\{' 120' 

SILTY SAND, fine grained. 
nonplastic, l ight  brown I 

i 

Hamnier stopped at 149' 
Sampler stopped at 150'6" 

GROL 

D E P T H  / HOUR I D A T E  A  - D r i l l  c u t t l n g s .  B  - B l o c k  s a m p l e .  \ 1 I A U S h l N S  h nrCk\\ 11 1 1  
S - 2'' O.D. 1.38" I . D .  t u b e  s a m ~ l e .  -I,-+! - t E O T E C H N l C A L  E N G I N E E R S  

LBUOUEROUE . SANTF F E  
L P A S 0  . TUCSDN . R E h C / S F A ? b  S 

I / U  - 3" O.D. 2.42" 1.D. t u b e  s a m p l e .  ' X I '  C O N S U L T I N G  C 
1 T  - 3" O.D.  t h i n - w a l l e d  S h e l b y  tube. P H O E N I X  - A1 

f S A L T  L A K E  C I T Y - E l  
NR - N o  R e c o v e r y  



P a g e  1 o f  4 
I'ROJ ECT East Papaco - Hohokarn - 

SI;\ Harbor Free\r.avs LOG OF TEST BORING NO. N-5 
.]OR YO. ES7-56 D.ATE 12-8-89  

V I S U A L  C L A S S I F I C A T I O N  

I note: occnsionnl 0" t o  I '  t l l i c k  s n n d  
j (SP)  ln!,ers l'roni I j' I(., 30' 

GROUNDWATER SAMPLE T Y P E  

- I D E P T H  HOUR I D A T E  A  - D r i l I  c u t t i n g s .  B - B l o c k  s a m p l e .  !Y:SERGENT. 13AL1SKlYS LC BI)ECK\\'17'II 
- 2" O . D .  1.38" 1 . D .  tube s a m p l e .  Y !  4 6 . 1  8:30a1?-12-89  : . 311 o.o .  2.iZ11 I . D .  tube - - C O N S U L T I N G  G E O T E C H N I C A L  E N G I N E E R S  x 1 I D  - D c n n i s o n  T u b e  P H O E N I X  . PLEUOUEROUE . SANTA F E  

' S k L T  LAKE C I T Y .  E L  P A S 0  - TUCSOK . RENO/SPARI:C 

A-2; 



Page 2 ot  -1 

1'I:O.I ECT East  Panago  - I lohoLam - 
SL\  Harbor  Freewa\.s LOG OF TEST BORING NO. N-5 

. I(IB YO. E87-56 D . L \ T E  1 2 - 8 - 8 9  - -- 
1 R I G  TYPE S c h r a m m  T-6411 

4 

I 

or I B O R I N G  T Y P E  6" Hammer ,  4 I.."" G c a r l ~ i t  
9 i E, 5 u 0, .-I 
U l o  

c, .-I I P 0 1 0  
L / 4 L L  r 4 
o 4 a  \ a 
a a . 4 ~ ~  n m  VISUAL CLASSIFICATION a ~ c a i ~ m . - (  L O  
, O . ~ L L I  OUI: o J I 

I 
I 

1 SAND, G R A V E L  S: COIiIjLES. ! 

/ t race to some  silt. prcdom~nantl! ,  
I f ine  to mediunl gr:lintbd snnd. 
1 predon~inan t l !  coarse gr:lincd g rn \c l .  
I subrounded to rounded .  nc)nplns t i~ .  ~ 
I light gra!'ish brcl\\,n 

note: some to sonsidcrablc  t'inr 
grained sand J: silt in thin I : ~ y c ~ s  1 

& f rom 72' to 71' 

I 
I note: considerable sla!. I'ronl 75' to j 

i i 7 '  

i 
I 

note: some to considcral-rlc cla!, 
I , bclo\\, SJ' 

i 
I 

i I 

I 
I 
I 
I 

I 

I C 

i 
1 

1 i I I 1 
I I , SANDY C L A Y .  sorilc silt.  f inc  

\:erlt moist grained sand .  \\,enkl! l ime scmcntcd.  
j to medium plasticit!.. light bro\\rn 
1 sa tura ted  
j note: in terbedded \irith some 

CI 1 very  f i rm moderately to strongl!, lime 
I cemented zones f r o m  S5' to SS' 

I 
I 

i 
i nore: no  l ime cementa t ion to \renkl!, 1 

I I 1 l ime cemented belo\\, 90' 
I j I 
I I I note: \\.bite h i ~ h  plasticit!, cln! i n  

I lenses 
I ! 

I 

I 
i 100 

I 
GROUNDUATER SAMPLE TYPE 

I 

J i l l 1  LL 1 L - 0 7  U - 3" O . D .  2 . 4 2 "  1.D. tube sam'p~e.  '2' CONSULT 1 N G  GEC 
-Y. 1 - 1 D - Dcnnisor Tubc P H O E N I X  . F L 6  I SALT L A K E  C I T Y .  E L  



I'I<C)J ECT East I ' a p g o  - ~ I o I ~ o L a r n  - 
SI;\ t4arl)or Frec\ ta \ . s  

.lor4 50. E87-56 DATE 12-8-89 

cage 3 c f  -I 

LOG OF TEST BORING NO. N-5 

R I G  TYPE Schrarnrn T-64H 
B O R I N G  T Y P E  6" l larnrner.  4 1 2" (;earlbit 
S U R F A C E  E L E V .  I 140.5'  
D A T U M  

.4 t L 31.4.4 m c r  
o o P, Ll c 04 REMARKS i VISUAL C L A S S I F I C A T I O N  

u ~ ~ : o n o l ~ c n o u  I 

\ cr \ .  moist i S A N D Y  C L A Y .  sonw silt. f i ne  
to sntornted grained snnd.  \venll! linie ceniearrd .  

I niedium plasticit!. light I ~ r o u - n  
e f i r  i 

i SILTY C L A Y .  tr:lce of Vine 
? r  o 1 grained m n d .  Incall! u,mkl! linic 
tu snt t~ra ted  i cenlented.  I~isll 1 1  111Cdit-ni p l o s t i r ~ ~ y .  

1 I>ro\r.n ' 
ver!. f i rm 1 note: some srrongl! l ime cen ien rc~ i  

I lenses belo\{. 107' 
. - -~ - -- . 

I I I 

ver! moist SILTY S A N D .  trncc of cl:~!,. I'inc ! I to s:~turated grained.  no~iplns t ic  to leu. 
! - 
+ 1 '  pinsticit!,. light IJI-o\\ n rn hr-o\\.n 

I 1 1 - L  
I I 

! notc: considernblc n i r d i i ~ m  to higli 

1 I 

I - 
! SAND.  trace to sonie f i n e  grained 

crnvel. predominanl l !  med ium tn 
saturated I Fonrse grained.  subangular  to 

angular.  nonplastic. liglit gra!.ish 
brouen I 

note: slightl!. increase in f ine  
grained gravel \\.it11 d c p t h  belo\\, i 
115' I 

! 
I 

S A N D  & G R A V E L .  trace of silt. 
I \\.ell graded snnd. predoniinnntl!. 

' + 
saturated 

I note: decrenst3 in r r a \  el l>rlo\\. 17 1'. 
I graded to ( S P )  

I 
SILTY C L A Y ,  trace of  f ine  

very moist grained sand.  arenkly  l ime cemcnrcd.  
to saturated 1 niediuni to high plasticit\. .  bro1j.n to 

1 light br0u.n 
I / note: in terbedded u.itil sand (SP) 

I I hard 11\.ers f r o m  17.;' to 140' 
i I note: some  a rh i t e  moderatel!  li11ie 

I 

i cemented In!,ers belo\{. 1 JO' 

SAMPLE TYPE - i - 
A - D r i l l  cuttings. 6 - Block sample. ! / S ! S E R G E h ' T ,  HAUSKIIVS LC RECK\\ ' ITII  

- 2" 0.D. 1.38' I .D. tube Sample. -,I,Uh, 
U - 3" O . D .  2.L2" I .D. tube sample. - - C O N S U L T I N G  G E O T E C H N I C A L  E N G I N E E R S  
D - Dennison Tube P H O E N I X  A L B U O U E R O U E  . S A R T A  F E  

' SALT L A K E  C I T Y  . E L  P A S 0  . TUCSOIj . RENO/SPARKS 



I 

s a tura ted  

Page 4 oa  4 
PROJECT East Panarro - Hohokarn - 

SL\  Harbor F r e e ~ r a \ s  LOG OF TEST BORING NO. N-5 
JOB NO. E87-56 DATE 11-6-89  -- - 

3 : R I G  TYPE Sc11ra111rn 1--64 14 
-- 

o r ,  , I B O R I N G  T Y P E  6" Hammer. 4 1 '2" Gearlj i~  
.4 . . I rUcl.:Ia 1 S U R F A C E  E L E V .  1140.5. - .  

cl U PI3 1.4 
mu u Ic-1r.4 
4 c L 3 .-.. m r  1 I 0 0 Pl L C 0 4  m ,  REMARKS V I S U A L  C L A S S I F I C A T I 0 t . I  

note: some cln\ helo\\, I5Q' 

1 0 . 4 ~ 1  DEE:  

I 1501 

SANDY C L A Y .  snnie sill. 
predominantl! f ine  to medium 
grained sand.  weakl!, to n~oderatcl!  
l ime cemented.  niedlum to higll I 
plasticit!,. ligll t brourn I 

note: some  black manganese oxide  , 
staining in moderate ly  cenientcd I 
layers predominantl!, f r o m  170' to 
173' I 

I 0.90 SILTY CLAY. trace of  f ine  1 ver! nioist 
I 

i ! lLD 9 6  " '  

1 to 1 grained rand.  wrakl!  lime ccnlented.  
saturated / medium to high plasticir!. light 

' 

T~ ! brown to brown 
,. -- 1 

I I I -. SAND. t race to some t'ine 2rnint.d 
I r ravel .  predominanrl! t'ine to 

1 

1 1 ? I 
i i medium gra ined.  n o n p l a s ~ i c .  lislil 

I reddish br 0u .n  
I saturated 1 

: I I 
! 5P I note: some silt S: cln! i'ronl 155' rcl 
i j ver! dense 1 156' 

I 

i I 
S 

I 

, 
I 1 

note: some to considerable t'ine 
I i grained gravel in Inyers 

j I i 

a J 

note: grades to silt!. cln!. belo\\. 
175' 

~p 

SAND. t race to sonlc 
predominantl! f ine  g~ .n in rd  g,ra\cl. 
predominantl! f ine  to medium 
grained.  nonplastic. light broum I I 
note: trace to some  silt tl-IOU. 195' ! 

I 
I 

cn 

! 

Stopped Gearb i t  a t  200' I 

I 

note: ad\ .anced hole by do\\ ,n the 
hole haninier niethods to SS' and b! ' 

gearbit  m e t l ~ o d s  f rom SS' 10 200'. 
outer  casing ad\ .anced to 173' 

(n 

- - 
46.4 1g:3oa I , ? -1  2-89]  : : ::: E::: lube -!3, A 

2.42" 1 . D .  tube sample. - - C O N S U L T I N G  G E O T E C H N I C A L  E N G I N E E R S  r I I I ! D Denn~son Tube P H O E N I X  . ALBUOUEROLIE . S A K T A  F E  
SALT L A K E  C I T Y  . E L  PAS0 - T U C S 3 h  . R E N 0 , ' S F A P I  S 

01 u E O L O  > m u  0 :  I 
I I 

I 



F.agc. 1 c +  ? 
PROJECT East Papago - I l o h o l a m  1 

S L \  Harbor F r e e ~ a \ s  -- -- LOG OF TEST BORING NO. N-6 
JOB NO. E87-56 D , ~ T E  1-9-90 - 

( 3.4 0 -4 
, D U E  I 
1 3 1 1  0 

VISUAL CLASSIFICATION I 
I 

/ SILTY CLAY. some t'inr 21.ained 
sand. low. to medium pi:lsticit!. ! 
l ight hro\\,n 

SAND & GKAVEL. sonit) cohl~lcs I 
S: s i l t .  niediuni to f inv gr;~ined 
subangular sand. p~.~dorninantI!  
coarse grained ~ u b r ~ u ~ ~ i l ~ c l  gra\cl.  
nonplastic. bro13.n I 

SAND. GRAVEL 9r COI~III_I~S. 

gra\'el. nonplastic. liglir rcddish 

medium grained su\>angular sand. 
coarse grained subrounded 21-a\;el. 
low plasticity. bra\\-n 

gravel S: cobble lenses 

I 

I 

GROUNDWATER SAMPLE TYPE I - - 
- DEPTH I HOUR / DATE / A - Dr i l l  cuttings. B - B lock  sample. / ( ISEI~CE~\ 'T.  I-1AUSkIKS LC I!ECk\\'lTII 
A - ' I o  9 : 4 2 a  I-'-'' S - 2Iu 0.0. 1 .3!311 l .D.  tube sarnplr. -;a, 

U - 3 0 2 . 4 2  I D .  tube s r r n p e  - - 
I 

CONSULT ING G E O T E C H N l C A L  E N G I N E E R S  
-r_ ~ I T - 3" O.D.  t h i n - w a l l e d  Shelby tubc. P H O E N I X  - ALBUOUEROUE . S A N T A  FE : S A L T  L A K E  C ! T Y .  E L  P A S 0  . TUCSON - REN3/SPAPi :S 

NF . No Recovery 



7-- 
C ; 3 : R l i  T Y P E  - [ ) r i l l  S \ s t c m s  tlalllll lcr 

, U I O U  u u 1 LC)/ 
1 . 4  0 1  O L  I B O R I N G  T Y P E  9 1;:2" 0.1). Dual \ \ a l l  I'ipc -- 

- 

I ! 

I VISUAL CLASSIFICQTION 
04 U ~ O n O ; > ~ O  U I  I 

-. 

S A N D ,  G R A V E L  & COI3IjLES. I 
predominantly coarse grained s:~nd. j 

I conrsc grained r o u n d c ~ i  grn\,cl. 
I nonplnstic. brnu n 

~ 
I 

I 
i ! 

I 

I 

I I 

1 
I 

! 

I 
SILTY C L A Y ,  some f ine grained I 

sand, wenkl!. cemented i n  zones. 
medium to occasionnl h i ~ h  

I 

1 plastic it,^. light br0a.n 
i 

1 very moist 
to saturated note: occasional thin cln!.e!. silt I 

lens 
I 

1 

! ~ 
! I 

I 

I 
i 
I ! 

I 

I 

NDUATER SAMPLE T Y P E  1 - 
A  - D r i  11 c u t t i n g s .  B - Block sample. I / S ~ ~ ~ ~ ~ ~ ~ ~ .  1~A~JSKIh'S LC I%ECK\\'ITI I 
S - 2" O.D. 1.38" I . D .  tube sample. 
U - 3" O.D. 2 .42" I . D .  tube sample. C-ONsc!lNG GEOTECHNI CAL ENGINEERS 

' ~ B I I O I I F R O ! I F  . S4NTP F F  



PROJECT East  P a p u o  - I lo l~oLarn  - 
SL\  H a r ~ ~ o r  F reewa\.s  LOG OF TEST BORING NO. N-6 

JOB NO. ES7-s6  DATE 1-9-9@ .- 
Drill S ~ s t c r n s  H a ~ n r n e r  

O.D. Dual \\ all I'ipe 

VISUAL C L A S S I F I C i T I 0 t . I  
. - 

1 

I 

saturated to 

I 

Y C L A Y .  s o m f  t'irlc g~.:lincrl 
sand.  \\,eal;l!. limc cen l rn t rd .  l i i ~ I 1  I 

ver!, moist pla~tici t!~,  light bro\\.n to tan 
i to saturated I 

SILTY C L A Y .  somc I'inc ~ r : ~ i ~ l t ~ i i  
sand.  nreakl!. cemented.  medium 
plasticity, bro\rvn I 

1 

note: occasional clnye!. silt lens 
I 

I 
and  some  moderatel!, cemented i i 
zones I 

i 
i 

! 

1 

SAND.  f i n e  to med ium grained.  
I 

subangular  to subrounded .  
nonplastic,  bro\irn i 
note: some  ~ 1 3 ~ '  in lenses 

H a m m e r  n t  1-19. 
7 8 8  

r P f l l q f = d  nr I 

GROUNDWATER SAMPLE TYPE - I - 
A - D r i l l  c u t t i n g s .  B -  lock sample. l m l S E l < G E N T .  Il.Al.lSkll\'S ~q I%ECK\\ ' ITII 
S 2" O . D .  1.3eM 1." tube sample. -- -1il)lB: C O N I U L T I N C  C E O T E C R N I  C A I  E N G I N C c ? 2  U - 3" O . D .  2.L2" I .D. tube sample. - - 
T . 3" O . D .  thin-walled S h e l b y  tubc.  P H O E N I X  - A L B U O U E R O U E  . SANTb 

SALT L A K E  C I T Y  - E L  PAS0 . TUCS01J . REh'3/SFARL.S 
NF - No Recovcry 

A -  



P a g e  1 o f  4 

11 siigl~tl!, 
moist to 
moist 

PROJECT East P a ~ a p o  - HohoLam - 
SI;\ Harbor Free\ra\s LOG OF TEST BORING NO. N-7 . 

JOB NO. Eg7-S6 DATE 12- 18-19  
I I Schrarnm T - 6 4 H  

CJJ 
4 o K BORING TYPE 6" Hammer. 4 I/ '?" Gearbit 

suarrcr E r t v .  I 138.2'  u 
I u 

I GROUNDUATER SAMPLE TYPE i 
I A - D r i  1 l c u t t i n g s .  6 . B l o c k  s a m p l e .  ;-;SERGEST. 14AL'Sh;lNS & BECh;\ \ ' lTII  

5 2.. O.D. 1.3811 I . D .  t u b e  s a m p l e .  
U - 3" O.D. 2 . L 2 "  I .D. t u b e  s a m p l e .  - - CONSULTING GEOTECHNICAL ENGINEERS 
@ - D e n n i s o n  T u b e  PHOENIX . ALBUOUEROUE . SAA'TA FE : S A L i  LAKE C I T Y  - EL PAS0 .TUCSON.  RENO/SPPRKS 

I 

VISUAL CLASSIFICATION I 
1 

SAND, G R A V E L  & COBBLES. i I 
cons~derable  silt. some boulders up 1 
to 16" in diameter, trace of cla!. 1 
pred~rninant l!~ fine to rnedii~m ! 
grained angular sand, predorninnnrl! 
coarse grained gravel. sul7rounded 10 i 
rounded gravel S: cobbles. \\enkl! 1 
lime cemented. nonplastic, brn\vn 1 

i 
nore: decrease i n  cobbles, 
predominantl!. \+,ell graded sand, 
fine grained gravel from 49' to 52' 

4 l l  1 

m . d U f  8IR 
u f ~1 18.4 ,.,, ... : 4 

0 

-+ 

-& 

I 

-a- - -- - 
-I - -- * 
m e  

1 
I 

I 

1 



Page 2 of -1 
PROJECT East P a ~ a e o  - HohoLarn - 

SI~\ Harbor F r e e ~ a v s  LOG OF TEST BORING NO. N-7 
DATE 12-18-89 

SILTY C L A Y .  (CL!CH ). some 
f ine  grained sand. \i.enkl!, to 

lnterbedded w.ith: 

GROUNDWATER SAMPLE TYPE I 

A - D r i l l  c u t t i n g s .  6 -  lock sample. I F 1 ; ~ ~ ~ ~ ~ ~ ~ ,  H A U S K I N S  LC BECl i \ \ l l ' l l  
S - 2" O.D. 1.38" I.D. tube sample. -,jF:r6 j: lJ - 311 O.D. 2.L2" 1.D. tube sample. CONSULTING GEOTECHNICAL Eh'GINEERS 

1 7 . 2  8:OOa 12-20-89  . Dennison rube PHOENIX  . ALGUOUEROUE . SAHTA F E  
' SALT LAKE C I T Y  . EL P A S 0  . TUCSOK . RENO/SPARKS 



Page 3 of 4 
PROJECT East  P a p a r o  - H o h o k a m  - 

SI.~! H a r b o r  Freeways LOG OF TEST BORING NO. N-8 
JOB S O .  Eg7-56 DATE 1-8-90 - 

I 1 : R I G  TYPE S c l ~ r a m r n  7 - 6 4 H  -- 

, ' B O R I N G  T Y P E  6" Harnmer.  4 1 '2" Gcarbir  . . 

i a t 3 I : .  /:y:$ID 2 S U R F A C E E L E Y .  1176 .1 '  
u a c l  J C C U  
0 C j c r t l U 3  

m u  u . ,4 c L 3 
L n 3 o o PI L 
O J U  x o n o  

u 
.4 .:kj DATUM 
C- l  m.41 
-1.4 IU+J 
c 04 n ' REMARKS 
> m o o  

I 

! 
I 

1 oo/ 
- 

1-20 

VISUAL CLASSIFICATION 

S A N D ,  G R A V E L  & COI313LES. 
cont inued 

I I 

, 

! 

Q 

4 

i 

I 
I 

I 
123' I CL 1 ' sa tura ted  

MI ' 
hard 

I 

? 8 I 

note: solne cemented sand ~n le~ices 
belo\\ I I ?' 

note: c c ~ n s i d e ~ ~ : ~ I ~ l e  sill '! L-I:~! f'1.0111 

114' to 115' 

I 

I 

C L A Y E Y  S I L T  & SI1,TY C L A Y .  
some f ine  gra ined sand.  small I 

I 
amount  of localized f i n e  grained I 

gra\:cl. moderatel! l ime cemented.  , 

medium plasticit!. L7rou.n 

SAND.  small amoun t  of  silt 2k 
cia!.. predominantl!  f ine  era ined.  

1 subnnpulnr to nnguloi ,  weol l !  lilnc 

-- - -- - -- - I 

saturated 
I I 
I very  dense  

cemented,  nonplastic. bro\r.n 

, 

1 
I 

S A N D  & G R A V E L .  some  silt & 1 
cobbles. predominant ly  med ium to 1 
coarse gra ined,  subangular  sand.  
predominantl!. coarse subangular  
gravel. nonplastic. brown 

I 
I I 

I 

GP 1 I 1 
I C 1 -- 

1 
I j I 

G R O U N D W A T E R  SAMPLE T Y P E  I 
- I DEPTH HWR 1 D A T E  A - Dri 1 L cuttings. B - Elock s a m p ~ e L l ~ l ~ ~ ~ ~ ~ ~ ~ T  HALISl i lNS & BLCL\ \ ' l l - l  1 

84.0 8:30a i 1 - 1 0 - 9 0  S - 2" 0.D. 1.38" 1 .C. ' U ~ C  sample. ,fii U - 3" O.D.  2.42" 1 .D. tube sample. - - C O N S U L T I N G  G E O T E C H N I C A L  E K G I N E E R S  
1 1 .  8:Ma 1-12-90 1 o . Dennison Tube P H O E N I X  . A L E U O U E R Q U E  . S A N T A  F E  ' SALT L A K E  C I T Y  - E L  PASS . l U C S O H  . REh'C,'SFkSI:5 

A - 3 7  



P a g e  -I of  -I 
PROJECT East P a ~ a g o  - Hohokarn - 

SLI  Harbor Freeways LOG OF TEST BORING NO. N-8 
DATE 1-8-90 

Stopped Drill ing at  200' 
6" outer casing driven to 174'. 4 i 
1/2" down hole hammer ad\.anced to / 
119', gear bit advanced f rom 129' ro 

SAMPLE TYPE 

i l l  c u t t i n g s .  5  - Block sample. I m i ~ ~ ~ ~ ~ ~ ? ' .  I-IAUSklhS 8: 11ECIi\\'ll'l l 
L-i GROUNDWATER 

e! D E P T H  i81iyo" 1 D A T E  1 A - D r  

S4.0 a 1 - 1  0-90 S - 2" O.D. 1.38" I .C. t u b e  sample. -,Mi U - 3" O.D. 2.42" 1.D. tube sample. - - C O N S U L T I N G  G E O T E C H N l C A L  E N G I N E E R S  
$ 1  81.0 8:30a 1 - 1  2-90 D . D e n n i s o n  T u b e  P H O E N I X  . AL5UOUEROLIE - SCKTA F E  

' S A L T  L A K E  C I T Y .  E L  P A S 0  . TUCSOti . R E N O / S P A P K C  



I 'Al'AGO EAST - COORl)lh'.A?'ES S 
ELFI'.'S FOR TEST IIOLES 

Pt. No. North East Elevation 



LABORATORY TESTING PROCEDURES 

C o n s o l i d a t i o n  T e s t s  S o i l  t e s t  o r  C l o c k h o u s e  a p p a r a t u s  of  t h e  
" f l o a t i n g - r i n g "  t y p e  a r e  employed f o r  t h e  o n e - d i m e n s i o n a l  
c o n s o l i d a t i o n  t e s t s .  They a r e  d e s i g n e d  t o  r e c e i v e  o n e  i n c h  
h i g h  2 . 5  i n c h  O . D .  b r a s s  l i n e r  r i n g s  w i t h  s o i l  s p e c i m e n s  a s  
s e c u r e d  i n  t h e  f i e l d .  P r o c e d u r e s  f o r  t h e  t e s t s  g e n e r a l l y  
a r e  t h o s e  o u t l i n e d  i n  ASTM D2435. Loads a r e  a p p l i e d  i n  s e v -  
e r a l  i n c r e m e n t s  t o  t h e  u p p e r  s u r f a c e  o f  t h e  t e s t  s p e c i m e n  
a n d  t h e  r e s u l t i n g  d e f o r m a t i o n s  a r e  r e c o r d e d  a t  s e l e c t e d  t i m e  
i n t e r v a l s  f o r  e a c h  i n c r e m e n t .  For  s o i l s  which  a r e  e s s e n -  
t i a l l v  s a t u r a t e d ,  e a c h  i n c r e m e n t  of  l o a d  i s  m a i n t a i n e d  u n t i l  
t h e  d e f o r m a t i o n  v e r s u s  l o g  of  t i m e  c u r v e  i n d i c a t e s  comple -  
t i o n  of p r i m a r y  c o n s o l i d a t i o n .  For  p a r t i a l l y  s a t u r a t e d  
s o i l s ,  e a c h  i n c r e m e n t  of l o a d  i s  m a i n t a i n e d  u n t i l  t h e  r a t e  
of d e f o r m a t i o n  i s  e q u a l  o r  l e s s  t h a n  1 / 1 0 , 0 0 0  i n c h  p e r  
h o u r .  A p p l i e d  l o a d s  a r e  s u c h  t h a t  e a c h  new i n c r e m e n t  i s  
e q u a l  t o  t h e  t o t a l  p r e v i o u s l y  a p p l i e d  l o a d i n g .  P o r o u s  
s t o n e s  a r e  p l a c e d  i n  c o n t a c t  w i t h  t h e  t o p  a n d  b o t t o m  of t h e  
s p e c i m e n s  t o  p e r m i t  f r e e  a d d i t i o n  o r  e x p u l s i o n  of w a t e r .  
F o r  p a r t i a l l y  s a t u r a t e d  s o i l s ,  t h e  t e s t s  a r e  n o r m a l l y  p e r -  
f o r m e d  a t  i n  s i t u  m o i s t u r e  c o n d i t i o n s  u n t i l  c o n s o l i d a t i o n  i s  
c o m p l e t e  u n d e r  s t r e s se s  a p p r o x i m a t e l y  e q u a l  t o  t h o s e  w h i c h  
w i l l  b e  imposed by t h e  combined  o v e r b u r d e n  and  f o u n d a t i o n  
l o a d s .  The s a m p l e s  a r e  t h e n  submerged  t o  show t h e  e f f e c t  of 
m o i s t u r e  i n c r e a s e  and t h e  t e s t s  c o n t i n u e d  u n d e r  h i g h e r  l o a d -  
i n g s .  G e n e r a l l y ,  t h e  t e s t s  a r e  c o n t i n u e d  t o  a b o u t  t w i c e  t h e  
a n t i c i p a t e d  c u r v e  d u e  t o  o v e r b u r d e n  and s t r u c t u r a l  l o a d s  
w i t h  a  r e b o u n d  c u r v e  t h e n  b e i n g  e s t a b l i s h e d  by r e l e a s i n g  
l o a d s .  

E x p a n s i o n  T e s t s  The same t y p e  o f  c o n s o l i d o m e t e r  a p p a r a t u s  
d e s c r i b e d  a b o v e  i s  u s e d  i n  e x p a n s i o n  t e s t i n g .  U n d i s t u r b e d  
s a m p l e s  c o n t a i n e d  i n  b r a s s  l i n e r  r i n g s  a r e  p l a c e d  i n  t h e  
c o n s o l i d o m e t e r s ,  s u b j e c t e d  t o  a p p r o p r i a t e  s u r c h a r g e  l o a d s  
a n d  s u b m e r g e d .  The l o a d s  a r e  m a i n t a i n e d  u n t i l  t h e  e x p a n s i o n  
v e r s u s  l o g  of t ime c u r v e  i n d i c a t e s  t h e  c o m p l e t i o n  of 
" p r i m a r y  s w e l l " .  

D i r e c t  S h e a r  T e s t s  D i r e c t  s h e a r  t e s t s  a r e  r u n  u s i n g  a  
C l o c k h o u s e  o r  S o i l  t e s t  a p p a r a t u s  of t h e  s t r a i n -  c o n t r o l  of 
a p p r o x i m a t e l y  0 . 0 5  i n c h e ;  * p e r  m i n u t e .  The m a c h i n e  i s  d e -  
s i g n e d  t o  r e c e i v e  o n e  of t h e  o n e  i n c h  h i g h  2 . 4 2  i n c h  
d i a m e t e r  s p e c i m e n s  o b t a i n e d  by t u b e  s a m p l i n g .  G e n e r a l . l y ,  
e a c h  s a m p l e  i s  s h e a r e d  u n d e r  a  n o r m a l  l o a d  e q u i v a l e n t  t o  t h e  
e f f e c t i v e  o v e r b u r d e n  p r e s s u r e  a t  t h e  p o i n t  of s a m p l i n g .  I n  
some i n s t a n c e s ,  s a m p l e s  a r e  s h e a r e d  a t  s e v e r a l  normal  l o a d s  
t o  o b t a i n  t h e  c o h e s i o n  and  a n g l e  of  i n t e r n a l  f r i c t i o n .  When 
n e c e s s a r y ,  s a m p l e s  a r e  s a t u r a t e d  a n d / o r  c o n s o l i d a t e d  b e f o r e  
s h e a r i n g  i n  o r d e r  t o  a p p r o x i m a t e  t h e  a n t i c i p a t e d  c o n t r o l 1  i n g  
f i e l d  l o a d i n g  c o n d i t i o n s .  
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GEOTE C'HN 1 II A L  ENG I NEEF'S 

F'F:O JE1::T: EAST F'AF'AGO 
SAMF'LE: #I47 @ 120'L" 1-0 1zL'L' 

JOE # E89-5E, 
DATE 1 1  ;'27 :B ' j  
W.O. # 6 2  
1-AE # 1 C:47 

1 N S I T U  M O I S T .  i::ONTENT 
I NUNDATED MO I 5 T .  C:ONT. 
MO I STUEE F'I lI:I:.:-UF' 
DRY DENSlTY 

CONSOLIDATION TEST 

# I 4 7  @ 120'6" TO 122'6" 

1 2 4 E 16 32 64 

KPS FFR SOUARE FOOT 



SEF'I~ENT. HAUS) INS,  ! EE!II WITH 

PF:OJECT: EAST F-'AF'AGO 
SAMPLE: #I47 @ 1 4 5 '  TO 1 4 7 '  

JOB # E8'3-56 
DATE 11 /27 /P '3  
W.O. # G.7 & 

LAB # 3 34'3 

------------------------.-.----------------------------------------------- 

C:ONSOLI D A T I O N  TEST 

1 NS I TU NO 1. ST. LONTENT 13 .2% 
I NUNDATED MU I ST. CONT. 2 1  - 0 3 %  
NO I STULIE F ' I  CF-UF' n a. 7x 
DRY DENS I TY '3-3.3 plzf 

CONSOLIDATION TEST 



JOE(  # ED'S-5L 
DATE 1 1 .' 27 : 3'3 
W.O.  # € 2  
L A B  ++ 1363 

____------------- 

II:@1\1SOI- I DAT I ilP\l TEE;. 

_ -- ----- 

I N S  I T U  NO I ST. I_'OtU'TENT 
I NUNDATED M O I S T .  C:ONT . 
MO I STUFE F ' I  IZt.':-UP 
DFlY DENS I T'r' 

CONSOLIDATION TEST 

# I 4 8  @ 123' TO 125' 



SEF:GENT . HAUSI.:: I NS, t EEC t..:W I TH 

1SEOTEC:HN I C:AL EN[; I NEEFS 

PROJECT: EAST F'AF'AGO 
SAMPLE: # I 4 8  @ 1 3 l Y € "  TO 132'6" 

JOB # E8-3-56 
DATE 1 1  / 2 7 / 8 9  
W.O. # €2 
LAB # 1364 

--_--__---___-_____--__----__------.-  _- ---- --------------__-__-___----__- 

CONSOLIDATION TEST 

- - - - -______________-_-- -__-- - - - -  ---. 

INS I TU MOIST. CONTENT 
INUNDATED MOIST. CONT. 
MO I STUEE F'I El:::-UF' 
DFY DENSITY 

CONSOLIDATION TEST 

#I48 @ 131'6" TO 132'6" 



S!IF'I;KI<T, IHAU5t INS,  T EiElI t l41 T- 

1;EOTEl: HNI  IT A L  EN!; I NEEFS 

PF:OJEI::T : EAST F'APAGCI 
SAMPLE:  N-1 Cd l 2 G '  TO 13Cl' 

Jon # E87-56 
D A T E  1 2 / 1 5 i 8 ' 3  
W.O. # 63  
LAF U 1~7i: l  

_ _ _ _ _ _ _ . _ _ _ _ _ _ - - - - _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ . _ _ _ _ _ I _ _ _ _ _ _ _ _ _ . _ _ _ . _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _ - -  

ICONSOL I P A T  1 ON TEST 

I N S I T U  H O I S T .  CONTENT 
I NUNDATED M O I S T .  C:ONT. 
MOISTUFIE F'II1:t:::-UF' 
DFY D E N S I T Y  

CONSOLIDATION TEST 

25 0.23 ' 0.5 1 2 4 e 16 32 

k P S  SQUAfE FOOT 



JEC:T: EAST F'AF'AGO 
SAMPLE: Id-2 @ 16.3' To 17(:)' 

JOE1 # E 8 7 - 5 6  
DATE 1 / 1 5  / '30 
W.O. # €7 
LAP # 141 1 

----_------------__----------------------,-------------_------------------ 

CONSOL J DAT I ON TEST 

---_ -__--- -  - ------ 

I N S I T U  MOIST. CONTENT 
INUNDATED MOIST. C:ONT. 
MOISTURE P I  C:t:-UP 
DFIY DENS I TY 

CONSOLIDATION TEST 



I~EOTEC HN I I- A L  EN13 I NEEF'S 

PRO JEC:T: EAST F'AF'AISC! 
SAMPLE: N-3 @ L 4 "  T o  '347 4 "  

JOE! # €87-56 
b k T E  1 L , L Z i 8 9  
W.O. # 6-4 
L.AE{ # 1 Z7-1 

J NS I Tl! MOT ST. I~.OI\ITENT 
I NUNDATED MOIST. C:ONT. 
MO1STUF:E PIC:\:::-UF' 
PF:Y DENS I T'i 

CONSOLIDATION TEST 

1 n - 4 e 16 32 

WS F5? SQUARE FOOT 



SEF'i;ENT, tiAlJSt IN; . :. bCi: t kl I TH 

i;EOTE!T HN J 11 AL ENI: I NEEF'S 

pF:OJEC:T: EAST F'AF'AI~O 
SAMPLE: 1.\1-3 3 117 '8"  T@ 1 1 ' j ' G "  

JOE4 # E87-5E. 
GATE 1: .! 2: / f=JVkl 
W.O. # 64 
LAD # 3.377 

----- --- 

ICONSOL I P A T I  ON TEST 

I N S  I TU NO I ST. CONTENT ~(1). 2% 
I NUNDATED MOIST. C.ONT. 1'3. 8% 
MO I STUF:E F'I I-:/:.'-UF' -0.  4% 
DRY DENSITY 1(:)0. 4 pc f 

CONSOLIDATION TEST 



J3t- # 1 8 7 - 5 C .  
IIATL I:/ 2 '3 ,  e.3 
W.O. # C 5  
L A [ :  # 1='E'L 

I N S  I T U  MO I S T .  1: OI\ITENT 
I NUNEJATCD MO! ST. C O N 1  . 
M D I S T U F ' E  F ' ICt  -UF' 
DF'Y pL:rJ': J T Y  

CONSOLIDATION TEST 

N-5 @ 153' TO 154'6" 



SEI-'l;ENT, t4ALISt T NE,, :. E{EI- I WITH 

I3EOTECHri I IT.AL ENG I NEEPE; 

JOF U E~Bi ' -SE~ 
PATE 1 L ,' 2 '3 ,' a '3 
W.O. # L5 
L A E  # 1 3 '3 7 

- _ _ - _  _ _ -------- _ _ _ _ _ - -  _ _ _ _ _ _ _ _ _  _ 

II-ClN!~-OL I DAT I O N  TEC,,T 

_ _ _  -_  ___. 

1 N S I  TLI M@ I ST . C'UP\ITENT 
INUNDATED MOIST. C:ONT. 
MO I STUFE F"I lI:t:-LIF' 
[?Pi' DENS I T'V' 

CONSOLIDATION TEST 

N-5 @ 173' TO 173'11" 



~ E F ' I ~ E I J T ,  HAIJSt INS .  F, LiE:I t L* I T H  

IiEOTEII HN I C.AL EN13 I NEEF'S 

F'F:OJEC:T: EAST PAF'AGO FEEEWAY 
SAMPLE: N-7 Cd €3'3' TO '3(:)' 6 "  

JOB # EE7-56 
PATE 1 / *3( : )  
W.O. # 66 
1-AE # 125'3 

I N S I T U  MOIST. CONTENT 36.67: 
INUNDATED MOIST. C:ONT. ,203 .-'" . /. 
MO I STUFYE l . ' I  II:t.:-UF' -7.5% 
DRY DENS I T'Y 82.  (:) pt: f 

C0NSOLIDATIC)N TEST 



IGE@TEI::HN I C-AL ENG I NEEF:S 

pROJEC:T: EAST F'AF'AGO FFYEEWAY 
SAMPLE: N-7 @ :L34'(-,'' TO 135' 1 "  

JOE # E87--56 
EATL 1 .i ;f '3 i-1 

W.O. # E.6 
LAB # 14(:)3 

I N S I T l J  MO I 'ST. l1:DIJTENT 21.3% 
I NUNDATED MO I ST. C:ONT. 2 1 . 0% 
MO I STUFYE F ' I  lI:t:::-UF' -(:). 2.L 
DRY DENSITY l ( 34 .3  1:lcf 

CONSOLIDATION TEST 



SEF'liErdT, HALISI I NS, F. FEC't W I T H  

IiEOTEC HN Ii A L  EN13 I NEEFs'S 

F'F:O,JEl:'T : EAST F'AF''AI30 
SAMPLE : 14-6 @ 8 '3 '  T O  '3i) ' 6*'' 

JOB # E87-56 
DATE 1 / 1 '3 / 9U 
W.O. # €8 
L k R  # 3425 

_ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

I:.CJNE.;OL I EAT I ON 'TEST 

JNS I TLI NO I ST. CDNTENT 
I NUNDATED M O I S T .  C:ONT. 
MO1STUF:E F'III:t:.-UF' 
DFY'i' DENS I T'i' 

CONSOLIDATION TEST 



SEF ' lXN l ,  HAUC3t INS,  ? EtEII t WITH 

15EOT E1::HN 11: AL ENI; I NEEF'S 

F'F;:O JEII:T: EAST F'AF'AGO 
SAMPLE: N-6 @ 12'3' TO 13C)' 1" 

JOE # EP7-56 
DATE 1 / 1 '3/'30 
W.O. # €E 
LAB # 14.:s.q 

L - 

_---- - -------- ___________I-____-___-___-_-_ ---- _ -------I-------- __----- 

C'ONSOLIDATION TEST 

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

I I\IS I TU MOIST. 11:ONTENT 
I NUNDATED MOIST. C:ONT. 
MO I STUF:E F'I C:t:"-UP 
DE:Y DENS I TY 

CONSOLIDATION TEST 

N-6 @ 129' TO 130'1" 



GE0TEC:HN I C:AL ENGINEERS 

PF:OJEC:T: EAST FAPAGO 
SAMPLE: N-8 @ 154' T O  154 '8"  

JOE; # E 8 7 - 5 6  
DATE 1 / 1 ' 3 / ' 3 0  
W.O. # € 8  
LAB # 1435 

_--_--_------__---_------------------------------------------------------- 

CONSOL I D A T  I Old TEST 

-------_---________----------- --------- 

I N S I T U  MOIST. C:ONTENT 
I NUNDATED MOIST. C:ONT. 
MO I STUF:E P I  C:t-[-IF' 
DF'Y DENS I T Y  

CONSOLIDATION TEST 

N-8 @ 154' TO 154'8" 



F'F'OJEC'T : E A S T  F'AF'Al iO 
SAMPLE: N - B  @ lt4' TO 165' 

JOF # E37-512. 
P A T E  1 / 1 '3 / '3 (1) 
W.O. # 68 
LAB # 1.126 

_____---___------------------------------------------------------------- __--------------_--------------------_---------------------------------- 

I::OE~J::OL I :)AT I O N  T E S T  

I N S  I TU MO I ST.  C O N T E N T  
I NUNDATED M O I S T .  C:ONT. 
MO I STUF'E P I  Iz:t:.'-UF' 
DF'Y D E N S I T Y  

CONSOLIDATION TEST 

N-8 @ 164' TO 165' 



SEFrGENT, HAUSI:: I NS .C., BEC:b'W I TH 

T B I A X J A L  TEST 

JOE NO E 6 7 - 5 6  
DATE 1 ! 15 / '3:) 
W.O. NO. 67 
LAD # 14i:)3 

F'F:OJEC:T EAST PAPAGO 
BORING N-2  @ 1 4 9 '  TO 150' 
TEST TYF'E UNCONSOL I DATED, UNPF:A I NED 

SAMPLE HT 12.78 
WET WT -7-- 

/ a Y .  4'3 
DRY WT 580. 58 
D I AMETEF.: L .  15 

MAXIMUM STRESS= 7 . 4  T/S@ F T  
AREA 2-3. 7(:)(3 I::M AT S T R A I N  = 3 1 )  % 
VOLUME 37'3. €39 C:C: 
WET I?ENS 121.6 LE/CLI  F T  CONF 1 N I NG F-'F:ESSUF:E 7 TSF 
% M O I S T  2 7 . 4 %  
DF'Y DENS '35.  5 LE/'lI:U F T  T'k'F'E OF F A  I LUF:E= EiULDGE 
........................................................................ 
T I M E  DEFOFMAT I ON LOAD STRESS STF:A I N 
------------------------------------------------------------------------- 

82 1 (1) (1) (1) (I) . (:)% 

(1) . 0 1 5 I N 7'3 L E  1.2 TON/SO FT  (1) . 3 % 
- - (1) . (1) 30 1'26 .L . I-) 0 . 6% . , 

8 -- .? 0. (1145 153 2.4 1:) . '3 % 
(1) . (1) 6 (:I 171 2.7 1.2% 
(:) . (1) 7 5 187 2 .  '3 1.5% 

8'73 (1) . (1) ,3 1 2 (1) (1) 3.1 1.8% 
2 12 C) 

.- Q . 1 (1) 6 2 . 3  i. 1% 
(1, . 1 2 1 .> 7, .> 

ALL 3 . 4  2.4% 
9.74 (1). 136 .-a ? .:, C L  idi 3.6 2.7% 

(1) . 1 5 1 7 242 A .  / 3 . 
825 (:I . 2 (1) 1 i J L )  '7.7 7 4 .2  4. 0% 

82E, (1). 252 3 (I)? 4.7 c a . i:i 7; 
827 (1) . 3 2 338 J. L 6 . O X  C .-a 

8 2 6  (-). - C~C.-I La- 3 6 4  c a. 5 7 . (1) % 

329 1 3 .  4(:)3 387 5. '3 8 . 0 % 
830 (1). 453 403 6.1 '3 . 0% 
83 1 (1) . 5 (113 4 1'3 6.3 1 (3 . 0% 
832 (1.553 4 3 (1) 6.4 11. 0% 
833 (1) . 6 (:)4 4 4 2  6.6 12. (3% 

834 0. 654 4 5 4  6.7 13. OX 
a35 (1). 704 -164 6 .  9 14.  0% 
836 (1). 755 4 7 4  7 . C) 15. 0% 
837 (:I . 8 (1) 5 48 1 7 . 0 16. (:I% 

838 0. E55 49 1 . A 17. 0% 7 '7, 

83'3 (1) . '3 (1) 6 50 1 / .  3 18. (3% - 
8 4 0 (3. 956 507 7.3 1 '3 . 0 % 
84 1 1 . C)06 517 7.4 2C) . (1) % 



TRIAXIAL SHEAR U.U. 

N-2 @ 149' TO 150' 



T P I A X I A L  TEST 

JOB NO E87-56 
DATE 1 / 15 /'3C) 
W.O. NO. L7 
L A B  # 1411 

PFrO JEC:T EAST FAF'AGO 
BOFIING N-2 @ I €'!IT TO 170' 
TEST TYPE UNI1:ONSOL I DATED, UNDF:A I NED 

SAMPLE HT 12.7 
WET WT 7-  - , , (-1. 

DRY WT 624. '38 
D I AMETEF' 6. 11 

MAX IMUM STF.:ESS= 10.2 l / S @  F-T 
AT S T F A I N  = - . - a ( - )  - % 

VOLUME 272. 37 1 11.c: 
WET DENS 1 .7"3 1 LE(  ' -. - .  ./I_.U F T  C:ONF I N I NG F'F.:ESSUF.:E 7 TSf- 
;! MOIST 21 -3% 
DF'Y DENS 106. 5 LE{/IZU F T  TYPE OF  FAILUEE= BULDGE 

T I M E  DEF0F:MAT I O N  LOAD STFESS S T F A I N  
---------_-_-_--___----------_------------------------------------------ 

82 1 (1) (1) r:) (1) . (;I % 
(1) . (1) 1 5 I N 71 L B  1.1 TON/S@ F T  (11 . 3% 
(1) . 3 (1) 1 OE, I. . 7 0 .  6% 

A .-I .-I 
OLL (1) . (114 5 134 2.1 (1) . '3% 

(1) . (116 (1) 163 2 . 6  1  . & 

(7 . (1) 7 5 1 85 3 . (1) 1.5% 
823 (1) . (1) '3 (1) 2 (1) 8 A. -I .i 1. El% 

(1) . 1 (1) 5 2 3 (1) 3.6 2.1% 
(1) . 1 20 .-I C .-# La .' 

L 4 . 0 2.4% 

824 (1). 135 273 4.3 2.7% 
(:) . 1 5 (1) '-:' i 9 ? L' 4. €I 3 . (1) % 

8.75 & (1, . 200 365 5 . 7  4 . 0% 

826 (1) . 2 5 ~ )  4.7 LA .-a 6. E, 5 . 0% 
470 - 

$327 (1) . 3 (I)(:) ! . z  6 . (3% 

828 (1) . 350 a (-3 7 7.8 7 . (3% - 

82.3 (1) . 4 (:)(:I 536 8 . '2 8. 0% 
830 (1). 450 566 6. 6 '3 . 0 % 

83 1 (1) . 5 (:I(:) 584 8.9 1 0 . 0 % 
832 (11. 550 6 0 1 9.1 1 1. (3% 
833 (:) . EJ (1) (1) 6 15 '3. 3 12. 0% 
834 (1) . 6 5 (1) 629 '3. 5 13. 0% 
835 (1) . 7 (1) (1) 645 '3. 7 14. (3% 
836 (1) . 7 5 ~ )  1554 '3.  7  15. 0% 
837 (1) . a (1) (1) 6L.7v - '3. a 16. 0% 

838 (1) . as(:) 674 1 (1) . (1) 17. 0% 
83'3 (1) . 3 (1) (1) 684 1 0 . 1 18. (3% 

84C) (1) . '3 5 (1) 6'36 10.2 1 '3 . 0 % 

84 1 1 . (1) (1) (1) 7 (1) 2 1 (1) . 2 2 i:) . (1) X 





TRIAXIAL SHEAR U.U. 

N-4 @ 109' TO 110' 



SEF'GENT, t-IAUSK" NS ?/ EEI1:t:: W I TH 

TF:IAX I A L  TEST 

JOB NO EP7-56 
DATE 1 / 1 '3 / '91) 
W.O. NO. 138 
L A B  # 1425 

F'R0JEC:T EAST PAPAGO 
BOF:ING N-6 @ €3'3' TO 90' 6"  
TEST TYPE UNCONSOLIDATED, UNDPATNED 

. L LI SAMPLE HT 1 4  8.7' 
WET W T  8B4.41 
PRY WT 70 1 . 8'3 
1. I AMETEFl 6. 15 

MAX IMUM STF:ESS= 1.9 T / S E  F T  
AREA 29. 706 C:M AT S T R A I N  = ?(-) a- - % 
VOLUME 440.387 I::I:: 

WET' PENS 1 2 5 . 4  LE{/C:U F T  C:ONF I N I NG F'FIESSURE 2.5 TSF 
% MOIST 26.  0% 
DF:Y DENS '39.5 LE;/II:U F T  TYPE OF F-AILURE= EULDGE 
........................................................................ 
T I M E  DEFORMATION LOAD STF:ESS STF:AI N 

(1) 
(1) . (1) 1 8 
(1) . (1) 35 
(1) . (1) 5 3 
(1) . (1) 70 
(Ii. (1188 
(1) . 1 05 
(1). 1 2 3  
C). 1 4 0  
(1). 15a 
0 .  175 
. . l:l. 233 
(1; Za3 2 
1.;) . 3 5 (1) 
(1) . 4 (1) '3 
0 .  4 6 7  
(1). 525 
(1). 584 
(1). 6.12 
(1) . 70 (1, 
0 .  759 
i:) . 8 1 7 
0. 875 
(1) . '3 3 4 
( )  . 9 9 'T' 

1 . 05 1 
1 . 1 0'3 
1 . 1 6 7  



TRIAXIAL SHEAR U.U. 

N-6 @ 89' TO 90'6" 



SEF:GENT, HAUSt. I N S  & J5EC:t::W 1 TH 

TF: IAX I A L  TEST 

JOE NO E87-56 
DATE 1 / 1'3 1~3~:) 
W.O. 1\10. FsR 
L A B  # 1-125 

PROJEI1:T EAST F'AF'AGO 
FOF.:I NG N-6 @ 8 '3 '  TO 'SO' 6 ,"  
TEST TYPE UNC:ONSOL I DATED, UNDF.:A I NED 

SAMPLE HT 14.06 
WET LIT- 852. 13 
DFlY WT 6 ' j ( ; )  'T' -.? . L ., 

D I  AMETEFl L. 15 
MAX I MlJM C;TF:ESS= 2.6 T / S B  F T  

AREA 2-3.  706 I::M AT STFA IN  = 2 :  7. 
VOLUME 4 17. ~ € 2  1::~: 

WET DENS 3'27. 5 LFI'C:U F T  I:.:ONF 1 IJ I Nl:] F'F'EE;!:;UF:E 7. 0 TSF 
% MOIST 23.6% 
DRY DENS .; 1:)3. 2 LE{/C:U r-T l' YF'E O F  F-Fi 1 LUT;:E = LiUI-DGE 

_--_ _-- ---L 
T IME DEFORMATION LOAD STF:ESS STRA I N  
____---_____-__-___----------_-------_------_------------------------------ 

82 1 (1) (1, (1) (1) . (1) % 

0 . (1) 1 7 I N 16 LE (11.2 TON/SQ F T  0 . 3 %  
(1, . (1) 33 .-, .:, 

L i  (1) . 3 0 . 6% 
822 (1) . (1) 5 (1) ?? 

d d  (1) . 5 (1) . '3 % 

0 . 0 €6 41 0 . 6 1.2% 
(1) . (:I 8 3 47 0 . 7 1.5% 

023 (1) . 1 (1) (1) C-l .-la (1) . I3 1 . 8 %  
0 . 1 1 6 C - 

.J '3 (1) , '3 2.1;; 

(1). 133 63 1 . 0 2.4% 
324 0 . 1 4 '3 6 ,3 1.1 2.7% 

a. 166 -c 
/ J  1.2 3 .  

a?s (1). 221 a4 1.s 4 . (1) % 
826 (1). 277 '3 6 1.5 5 . (1) % 

827 (1) . 3 3 2 1 06 1.6 6 . i:)X 
628 0. 387 116 1.8 7 . i:) % 
&29 (1). 443 124 1 . ,3 8 . (1) % 

.-, - 8 3 (1)  0 .  4'38 1 3 C )  L . (-1 '3 . (1)  % 
83 1 (:I. 554 136 2 .  (1 1 (1) . 0% 
632 (1) . E, (1) '3 3. 4 (1) 2.1 1 1 . 0% 
833 0 .  €€4 143 L. 1 12. (:)% .-a 

834 (1). 7 3 1 )  14'3 .L. - 1 3 . (1) :.: '-, .-I 

835 (1). 775; 153 .:, ,> 
+ " d  14 . 0 %  

836 (1 . 8 3 (1) 157 i . L* 15. 0% 'Y, T' 

837 i:) . 8 8 E, 163 2.4 16. 0% 
S38 (1) . m3 4 1 I FJ 'ZJ .-a t -. d 17 . 0% 
833 (:I . '3 '3 6 175 .-I e 

L. J 18. 0% 
8 4 !I) 1 . (1152 1 7 ' 5 1  2.6 13. (11% 

2.6 .-,- -.. 
84 1 1 . 107 183 .L (-1 . (-1 /. 



TRIAXIAL SHEAR USJ. 



SEF:GENT, t-IAUSt.1 NS Z, EiEL k.:W I TH 

TF:IC\XIAL TEST 

JOB NO E67-56 
DATE 1 / 1 '3 / '3:) 
W.O. NO. 68 
LAP # 1427 

pF:O JEC:T EAST F'AF'AGO 
E0F;:I NG N-6 Cd 1 (:)'3 ' TO 3 C)'3' 7 ' '  
TEST TYPE UNC:ONSOL I DATED, UNDFIAI NED 

SAMF'LE HT 13.265 
WET WT 

- r  

/ t6. *32 
DRY WT 613. 07 

VOLUME 3'34. (346 C:C: 
WET DE:NS 123 -5 LEr/'CU F-T 

MAX I MUM STF:ESS= 
AT STF.:AIN = 

COI'JF I N I NG F'F:ESSUFE 4.5 TSF 
% MOIST .-I C 

Ld. I;.: 
DF:Y DENS 97. I LE:iC:U F T  TYF'E O F  F A T  LLlF'E= E!ULDlSE 

T IME DEFnFyMAT I ON LOAD STF:ESS STRAIN 
--_-__----__--_____--------_---------_-------------------------------__- 

82 1 (I) (1) (1) (1) . (1) % 

C) . (3 1 6 I N 29 LEI 0.5 TON/SQ F T  (1). 3% 
(1) . (1) 3 1 3 '3 0 . E, 0 . € % 

92.2 (1) . (1) 4 7 47 0 . 7 (1) . '3% 

(1) . (1) 6 3 55 (1) . ,3 1. 2i: 
(1) . (11 7 8 63 1 . 0 1.5% 

~323 (1) . (3'3 4 6 '3 1.1 1.8% 

(1) . 1 I (1) 7 '3 1.2 2.1% 

(1). 125 86 1.3 2.4% 
.-I 

€324 (1) . 1 4 1 '3 € 1.5 L. 7X 
(1). 157 1 04 I. . Es 3. (:);I 

n .-, c 
OL.J (1) . 2 (1) '3 136 2.1 4 . 07. 

--a C 
(:) . 26 I. I. E, 3 GZE. A l .  L' 5.0% 

8.27 (1) . 3 1 :: 181 2.8 6 . (1) % 

1 '38 - l -  828 0. 366 2 . (-1 7 . (3% 
214 .-, 82'3 ( I  . 4 1 8 2.- 8. 0% 

(1) . 4 7 (1) .-8 9 .:, 8 3 (1) Ld-: 3.5 '3 . 0 % 
831 (1). 522 2 4 ~ .  3.7 1 (:I . 0% 
832 ( 1 ) .  574 .-,c- LJ / 3.8 11. 0% 
833 0. 627 265 3.9 12. 0% 

934 (1). €7'3 / 4.1 7 7  7 13. 0% 

(1). 73 1 287 4 . '7, 8 3 5  ...- 14. (11% 

836 (1). 783 2'35 4.3 15 . (:I% 

€337 !:i. 836 30 1 4.4 1 6 . (1) z 
S38 0. 8 6 8  3(?3 4.5 17. 0% 
83'3 (1) . '3 4 (1) 31G 4.6 18. 0% 
840 (1) . '392 3 2 1:) 4.L 1 '3 . (I);! 
8 4  1 1.044 324 4.7 2 (1) . (11% 



TRIAXIAL SHEAR U.U. 



SEPGENT, HAUSI:: I NS Zr k:El::t l j  I TH 

TF: I AX I AL TEST 

JOE NO E 8 7 - 5 €  
DATE 1 / 1 '3 / '3 (1) 
W.O. NO. En8 
L A B  # 142'3 

F'F:OJEl::T EAST F'AF'AGO 
bOF l I  NG N-6 (5 3. '2'3 ' TO 13i) '  1 " 
TEST TYPE UNC:ONSOL I DATED, UNDRAINED 

SAMPLE HT 12.24 
WET WT 7(:)@j. 2 1 
DF:Y WT CCC 

.Add. 1 3 
D I  AMETEF.: €. 15 

MAX I ML!M STF:ESS= 3.8 T / S @  F-T 
AF:EA 2". 7~116 I::M AT STF.:AIN = 2(:) 1 
VOLUME 363. 5'38 C:C' 

WET DENS 1.21 . 8  LEi/IZ:U F T  CONF I N I N13 PF.:ESSUF:E 5. 0 TSF 
% MOIST 27.8% 
DFlY DENS '35.2 LI3;C:U F-T TYPE OF F A  1 LUF:E= DLILDGE 
---_----_---_----__--_-------------------------------------------------- 
T I M E  DEFOFIMATI ON LOAD STRESS STF:AI N 

82 1 (1) (1) (1) . (1) % 

(:I.€ TON/SQ F T  0 . 0 1 4 I N 4 1  LF (:) . 3 % 
(1) . (1, 2'3 57 (1) . '3 (1) . 6 % 

822 (1) . i:) 4 3 65 1 . (1)  (:) . 9% 

(1) . (358 7-7 
/ 1.1 1.2% 

(1) . (1) 72 7 '3 1 . " 1.5% 
823 0 . 0 8 7 84 1.3 1.6% 

0 . 1 0 1 '3 (1) 1.4 2.1% 
i:) . 1 1 € #:I 6 1.5 2.4% 

824 (:I . 1 30 1 (:)(:I 1.5 2.7% 
(1) . 1 4 5 j 1 (1) 1.7 3. i:)% 

r-, .-, e 
~3 .i ;) [ I .  1 '33 11s 1 . G  4 . 0% 
826 0. 24 1 134 2.1 5 . (3% 
327 (1) . 2 8 '3 147 -.- 6 . (1) X .-, .:a 

828 (1). 337 159 2.  -1 7 . (1) % 
823 0 . 380 173 2 -  E, 8 . 0% 
8 3 0 (11. 434 161 2.7 9 . C) % 
83 1 0. 482 193 2 . '3 1 (:I . 0% 
~ 3 2  0 . 5 3 (1) 2 (1) (1) 3 . (1) 11. 0% 
833 (1). 578 2 1 (1) 3 .1 12 . (11% 

834 (11. €215 218 U. .L 13. (3% 5 .-, 

835 0. 675 223 3.4 14 . (3% 
€336 C). 723 236 -, C 

A .  d 15. 0% 
837 i:). 77 1 246 3. E- 16. (3% 

836 (5 . 6 1 '3 i~i 3 .7  .-, C .? 17. C)% 
833 0 .  867 .-I c c 

i d J  3.7 18. 0% 
e4o (1)  . 3 1 6 .-I C .- CI 7 ,, 3 &. / 1 '3 . 0 i! 
84 1 (1) . '364 263 3.E L (.I . C) /. 

7 , -  -., 



TRIAXIAL SHEAR U.U. 

N-6 @ 129' TO 130'1" 



SEF'GENT, HAUSC- I N S  Z. BEC't':W I TH 

TF: 1 AX I AL TEST 

JOB ND E 8 7 - 5 6  
PATE I / 8  /'3(:) 
w.n. NO. GE, 
LAB # 13'39 

FRO JEI::T EAST F'AF'AGO 
0 :  I N-7 Cd 83' TO '3C) ' € " 
TEST TYF'E UNII:@NSOL I DATED, UNDF.4 1 NED 

SAMPLE HT 13 .  (:)RE; 
WET WT 1(:)7-4. 2 4  
DF:Y WT ~ 8 2 . 3 ~ 3  
D I AMETEF: 7 . 2 7  

MAX IMUM STF'ESS 2 . 4  T./E;@ [-T 
AF:EA 4 1 . 5 1 1  C:M A T  STRAIN = 2 (:! 

VOLUME 543 .  1 &,& 1::~: 

WET DENS 123.5 LE:./'CU F T  COblF I N I NI;~ F-'F:ESSUF.:E 1 . 2  TSF 
% MOIST -1  -87: TYPE OF FAILUFIE= tULI:)GE 
DFY DENS 1C)l. 4 LB/C.Ll F-T 
____________-______-------_--------------_--------_--------------------- 
TIME DEFOFMAT I ON LOAD STFyESS STFA I N  

82 1 (1) (1) (:) (1) . 0% 

(1) . (:I 1 5 I N 3'3 LF (1). 4 TON/SB FT  0. 3% 
(1) . (1) 3 1 5 '3 (1) . 7 (:) . 6;: 

822 (1) . (:I 4 6 77 (:I . '3 (1) . '3 % 

(1) . (1) 6 2 86 1 . 0 1.2% 

C). 077 '3 6 1 . 1  1 -5.L 
8 2 3  (1) . (:1°3 3 1 (36 1 . 2  1 . 8 %  

(1) . 1 0 8 1 1 2  1 . 2  2 .1% 
(1). 1 2 4  1 1 8  1 . 3  2.4% 

1 '-.- 6 1.4 .-I 7 824 (1). 1 3 9  A -. / x 
(1). 1 5 5  1 3 2  1.5 3 . (;I :.. 

825 (1) . 2!:)E, 1 4 7  1. 6 4 . (1) % 

8 2 ~ .  0 .  258 1 6 1  1 . 8  5 . (1)X 
027 (1) . 2 Cr '3 175 1 .9  6. 0% 

- - 
1 8 7  

- 
328 (1). 361 .L (-1 ./ . (1) % 

8213 (1) . 4 1 2 1 9 5  2.1 8. (3% 
8 3 (1) (1). 4 6 4  20 (1) -.- 03 . (:)% .-, 'Y,  

2 (1) .-. _-, 
8 3  1 (1) . 5 1 5 -. - 1 (1) . C)% 
832 0 .  567 2 1 (1) .-, - .  .:, - 11 .  (1);: 

2 1 4  --, ? 633 0 . 6 1 8 i . L- 

12. (:I% 

g 3 4  (1) . E, 7 (1) 2 1 8  .-, . -0 13.  (11% 

835 0. 72 1 2.7~) 2.  2 14 . 0% 
224 836 0 .  772 2.4 15. C)% 

8 3 7  (1). 6 2 4  228 2.4 1. 6 . (3% 
838 ~1 ) .  8 7 6  23:) 2 -  4 17. (3% 
8 3 9  (1) . '3 2 7 L J ~  2,, 4 --a ? .:, 18. 0% 

8 4 0 !:I. 37'3 2 3 4  2 . 4  1'3. (1);; 
.-, ? - - 

84 1. 1 . i:)3(1) .- d b 2 . 4 >-'t-) . (: 1 :!', 

E-34 



TRILUAL SHEAR U.U. 



SEEGENT, HAUSt.: I NS $1. HEC:C:'W 1 TH 

TF ' IAX IAL  TEST 

JOB NO E87-56 
DATE 1 /8/'3(:) 
W.O. NO.  LE. 
LAB # 13'39 

F'F:OJEC:T EAST F'AF'AI;O 
BOL:I NI; N-7' @ E;'2' TO '3(:) ' 6" 
TEST TYPE UNC:ONSDL I DATED, UNDF:A I NED 

SAMPLE HT 14. L15 
WET W T  1138.'31 
DRY WT 864. '34 
D I  AMETEF' --. - 

/ .  21 
MAX IHUM STRESS 2.1 T /S@ FT 

AREA 4t11. 52s II:M AT STF:AIN - 20 7: 

VOLUME 53L. 7(:)4 KC: 
WET DENS 11'3.2 LB,'I:U FT CONF I N I NG F'F:ESSUF:E 2.4 TSF 
X MOIST 28.7% T'iF'E O F  FAILUF:E= EUl-DGE 
DFYY DENS '37 -. E. LE;iC:U FT 
----________________---_--_---------------_---------------_------------- 
TIME DEFORMATION LOAD STRESS STPAIN  
____-_-___-________-----------_----------------_--------_--------------- 

82  1 (:I (1) (1) (1) , (:I % 

1:) . (1) 1 7 I N 3:) L B  0 .2  TON/S@ F T  (1) . 3 i! 

(1) . (1) 3 5 33  (3 . 4 0 . 6% 
622 - - =.-, (-) . (-)di 41 0 . 5 0 . '3% 

(1) . (1) 6 '3 4 '3 (1) . €8 1 .2% 
(1) . (1) 8 € 57 (1) . 6 1.5% 

(33 - 7 823 (1) . 1 i:)4 (-1 . ./ 1. G% 
(1) . 1 2 1 67 (1' . 0 2 . 1. % 
(1). 138 -- 

./ A (1) . 8 2 .4% 
824 -- 

(:) . '3 .- 7 ./ 
(:). 155 / / L.  / /. 
(:). 173 F! 1 (1) . '3 2 . (I):( 

625 1:) , 2 3 (1, OX, 2- .-, I . (1) 4. c:i% 
8.r.G (1). 288 1 134 1.2 5 . i:)% 

827 (1). 345 112 1 .2  6 . (1)  % 
8.29 (:I . 4 (1) 3 122 1 . 3  7 . 0% 
8.7'3 - (1) . 4 6 (:I 1 3 (1) 1.4 8 . 0% 
830 (1) . 5 1 8 138 1 . 5  -3 . ( : t i :  

8 3  1 (1). 575  143 1 .6  1 0 . 0 ;! 
832 (1). €33 153 1 .7  11 . 0% 
532 (1) . La3(:i 16 1 1 . 7  12 . 
834 0. 748 167 1 . 8  13 . 0% 
S35 (1) . t3 OC, 173 1 . '3 14 . (3% 
836 (1). 863  17'3 1.9 15. 0% 
637 (1) . '3 2 1 1 E3 . , - f?  

L .  16. 0% 



TRIAXIAL SHEAR U.U. 

@ 89' TO 90'6"' 



SiZF'IiENT, HAUSt I N S  5 BEC t WITH 

T R I A X I A L  TEST 

JOB NO E87-56 
DATE 1 / 8 .I -3 (1) 
W.O. NO. 66 
LkE( # 13'3-3 

F'F:OJEC:T EAST F'AF'AGO 
EOF: 1 NG N-7 $ 8'3' TO 90 ' E;" 

TEST TYPE UNC:ONSOL I DATED, UNDRA I NED 

SAMPLE HT 15.145 
WET WT 1 lo??. -5 
PF:Y WT ,324 
DI AMETEF: - .-, . i L' 

MAXIMUM STRESS 1.9 T / S @  F T  
AREA 4 1 . 055 C:M AT STF:AIN = z(:) 
VOLUME 621 . Ti78 C:C: 
WET [?ENS 11'3. ,3 L E / C U  F T  C:ONF 1 N I N G  FF:ESSUF:E 3.6 TSF 

- - 
;! MOIST _1'3. 2% T",r'F'E OF F A  I LUFE= FULDI iE  
DF:Y DENS ,i -- -,L. 8 LE!./CU F T  

T I M E  DEFOF:MAT I ON LOAD STFYESS S T R A I N  
_____-__-____-_____---------__------------_------_---------__----------- 

8 '7 1 .- (1) (1) (1) (:I , (1) % 
(1) . (1) 1 8 I N '-' 'Y' 

LA L E  (11.2 TON/SO F T  0. 3% 
(:I . 036 31 (:I . 3 (:I . G % 

822 (1) . ( 1 )  5 4 41 !I) . 5 i-1 . 9 % 
(1) . (1) 7 2 4 '3 C) . E, 1.2% 
(1) . 0 8 '3 CT 

LI LJ C) . 6 1.5% 
823 (:) . 1 (1) 7 5 '3 (1) . 7 1.8% 

0. 125 65 (1) . 7 2.1% 
(1) . 1 4 3 69 (1) . 8 2.4:/. 

824 (1) . 1 6 1 -7.7 , ;, 0 . 8 -. i A  _-, -. 
. 1 7 '3 ' 5  C) . F: 3 . C!% 

825 (1) . ;2' 3 '3 66 i . (1) 4 . (1);: 
8';'E. O. 2'31 03 4 1 . (1)  5 . ( 1 )  ;! 
627 (1). 358 1 (1) 4 1.1 6 . (I)% 
828 C) . 4 1 7 112 1.2 7 . (1) % 
8203 0 .  477 1 2(1) 1.2 8 . (1) % 
8 3 (:I 0. 537 128 1.4 '3 . 0% 
83 1 0. 596 134 1.5 1 0 . (7 % 
832 (1). €56 143 1.5 11. (1)x 

833 C) . 7 1 6 14'3 1.6 12. 
824 0. 775 153 1.6 1 3 . (I! ': 
n,?5 (:i. 835 157 1.7 14. (3% 
836 0 .  9'34 165 1.8 15- 0% 
837 o .  954 1 ~ ~ 2  1. a 16. o x  
838 1 . C) 1 4 173 1.8 17. 0% 
83'5 1 . 073 177 1 . '3 18. 0% 
3 4 i:) 1.133 131 1.9 1 '3 . 0 % 
134 1 1.193 185 1 . '3 2 (1) . (:I % 



TRIMAL SHEAR U.U. 



SEF'I~ENT, HAUSI I N S  !!, EEI: t WITH 

T P I A Y I A L  TE5T 

JOE NO E 8 7 - 5 6  
DATE 1 ,' 8 / '3 (1) 
W.O. 1\10. €6 
LAB # 1 4 0 1 

F'ROJEI1:T EAST F'AF'AISO 
BORING N-7 @ 1 1 0 '  TO l l ( 3 ' 5 . 5 "  
TEST TYPE UNC:ONSOLIDATED, UNDFAINFED 

SAMPLE t iT 10 .  C) 1 
WET WT 587.17 
DRY WT 4 8 7 . 8  
D I  AMETEF: 6 . 1 1  

c?rE:Et'i 2'3. a- "'-' 1 C:M 
VOLUME .-, ,- 2 C 2 . 4 -2 *CJ I-': I-: 

d -  - -  
WET DENS 1 2 4 . 9  LE/I::U F T  
% MOIST ~ ( 1 ) .  4 : ~  
DF:Y DENS 1C)3. 8 LE/CLl 1-1 

MAXIMUM STRESS 4 . 8  T / S @  F T  
AT STRAIN = 16 % 

C:ONF I N I NI; F'F:ESSUF!E 1 . 2  T S r  
TYPE O F  FAILUL:E= SHEAF' 

T I M E  DEFOFIMAT I ON 
---- ------------ 
82 1 (1) 

(1) . (1) 1 2 I N 
i:) . (1124 

822 (1) . (1) 3 5 
0 . (:I 4 7 
(1) . (1) 5'3 

a'"? 
&d (1) , (1) 7 1 

0 . 06 3 
(1) . (11'3 5 

824 1:) . 1 (1) 6 
i:). 1 1 8  

8'75 - 0. 1 5 8  
8 2 6  (1) . 1 '3 7 
827 (1,. 2 3 ~ ,  
823 (1). 276 
8203 (1). 3 15 
830 0 .  355 
83 1 (7.394 
83.2 (1). 4 3 4  

E 3 3  0 .  473 
8 3 4  (1) . 5 1 2 
8 3 5  (1). 552 
836 (1) . 5'3 1 
8 3 7  0. € 3  1 
838 (1) . 6 7 (1) 
8 3 9  0 . 7 3 
8 4 0 (1) . 7 4 9 
8 4  1 0. 7 S 8  

LOAD STF:ESS STF:A I N 



TRIMAL SHEAR U.U. 

N-7 @ 110' TO 11O'fS.fS" 



TF.: 1 AX I A L  TEST 

JOB NO E87-56 
PATE 1 / 8 / ' 3 0  
W.O. NO. LE- 
LAD # 1 402 

F'F:O JEC'T EAST F'AF'AGO 
BOFIING N-7 @ 12i)? T O  12i) '  6.5" 
TEST TYPE UNC:@NS@L I DATED, UNDF'A I NEE) 

SAMPLE HT 
WET LJT 
DF'Y WT 
D I  AMET'EF: 

AEEA 
VOLUME 
WET DENS 
% MOIST 
DRY DENS 

MAXIMUM STRESS 
AT STFlAIN = 

COIJFI N JNIJ F'f'ESSUF'E 2 . 4  TSF 
TYPE O r  rAILUF'E= PULDIiE 

T IME DEF0F:MAT I ON LOAD STF:ESS STF:G I N 

82 1 (1) (1) I:) (1) . (1) % 

(1) . 0 1 5 I N LE, LLF (3. 4 TON/S@ F T  (1) . 3 % 
i:) . (1) 3 (1) 39 (1) . E, (1) . 6 % 

822 1:) . (1) 4 4 4 9 C) . E! 0 . '3 % 
(1) . (1) 5'3 En 1 1 . C) 1.2% 
0. 074 - T )  / a  1.1 1.5% 

823 (1) . (1) 8'3 83 1.3 1.8% 
(1) . 1 (1) 3 9 4 1.5 2.1% 
(1) . 1 1 8 1 (34 1.6 2.4% 

824 (1). 133 116 1.8 2.7% 

0 .  148 - - 
128 . ,  . i-! 3 . (I)% 

825 0. 1 37 163 2 .  6 4 . (3% 
826 (1). 246 - . -  .-. (-I .:, 3.1 5 . C) % 
827 (1) . 2 83 5 23.1 3. € & . 0% 
828 (1). 344 25'3 4 . (1) 7 . (1) % 
82'3 ( 1 ) .  3'34 277 4.3 8 . (1) % 
9 3 (1) 0. 443 2'3 1 4.4 '3 . 0% 
83 1 (1) . 4 '3 2 3 (1) 5 4.6 10 .0% 
832 (I. 54 1 3 1 6  -4 . E 11. 0% 
833 (1) . 5'3 (1) 324 4 .-J 12. (:)% 
854 (1) . E, 4 (1) 334 5 . (1) 13. (3% 
835 0. 68.3 34 '-8 - 5.1 1 4 . (1) % 
136 0. 7 3 3  354 C d.s ,-, 15. O X  
837 0. 787 264 5.4 16. 0% 
838 0.  836 J. J 17. 0% ?-??I 

Lm / .i 
C C 

839 0. 885 28 1 c J .  G 18. 0% 
2 4 (1) (1) . '3 3 5 3'3 f C .-a . - .: 1 '3 . C) % 
04 1 C). 984 2-37 5 .  €3 2 (1) . (1) % 



TRIAXIAL SHEAR U.U. 



SEF'GENT, HAUSt. ' I  NS Pi E;EC:t:::W I TH 

T R I A X I A L  TEST 

JOB NO E 8 7 - 5 6  
DATE 1 /8  / '3(:) 
W.O. NO. €6 
L A B  # 1 4 0 3  

F'F'OJECT EAST F'AF'AGO 
EOFIING N-7 @ 1 3 4 ' L "  TO 1 3 5 ' 1 "  
TEST TYPE UNII.ONSOL 1 DATED, UNDF'A I NED 

SAMPLE HT 1 2 . 8 4  
WET WT 767.74  
I?F'‘I' WT 62'3. 
D I AMETEF: L .  1 2  

MAXIMUM STRESS 7.6 T / S @  F T  
AFEA 2'3. 4 1 7  C:M AT STRAIN = 20 % 
VOLUME 3 7 7 .  70 -3  I_'I:. 

WET D E N S  1 2 6 . 9  LB/C:U F T  1C:ONF I N I NG F'F:ESSUFrE 5 TSF 
% MOIST .-, .-, 

-L. (3% TYPE O F  FAILUF:E= BULDGE 
DF'i' PENS 1 (1) 4 . (:) L Ei / C:Ll F T  

T I M E  DEFORMATION L O A D  STFyESS STF:A I N  



TRIAXIAL SHEAR U.U. 



SEF'IiENT, HALISt I N S  Fv BECI WITH 

TF' IAXIAL TEET 

J O B  NO k87-56 
PATE 1 / 1 '3 ./ '3 (1) 
W.O. NO. 6'3 
LCiF # 1434 

F'ROJEi1:T EAST FAF'AGO 
EOFYING N-13 @ 139' TO 13'3'7.5" 
TEST TYPE UNC'ONSOL IDkTEP,  UNPF:AINED 

SAMPLE t iT  12'. 7 ' 3 5  
WET WT 77E. L4 
DF'Y WT 646. 08 
P I  AMETEF: 6. 105 

MAXIMUM STRESS= 2 . 3  T/SB F T  
AREA 213.273 CM AT STFAIN = 2 (:, x 
VOLUME 374. 543 c : ~ :  
WET DENS 129.E LE/CU FT C:ONF I N I NG F'RESSIJRE 7 TSF 
% MOIST z(:) 5% 
DF:Y DENS 3 (:)7. 7 Lk./C:U TT TYPE OF TAILLIFE= BULPGE 

-- 
T I  PIE DET0F:MAT I ON LOAD STRESS STFAIN 
........................................................................ 



TRIAXIAL SHEhR U.U. 

N-8 @ 1 TO 139'7.5" 



SEF:IiENT, HAUSI.': 1 NS 81 E{EC.t.. W I TI-I 

TF'I AX I A L  TEST 

J O E  NO E 8 7 - 5 6  
DATE 1 / 1 '3 ;' '3 i:) 
W.O. NO. 6'3 
L A P  # 1435 

F'F.:DJEII:T EAST F'AF'AGC! 
EOF:lNl; N-8  @ 1 5 4 '  TO 15-178" 
TEST TYPE L1NC:ONSOL I DATED, UNDF.IA I NED 

SAMPLE HI- 12.555 

WET WT 756. (:)€I 
DRY WT 6'r.(-) - - . -3 5 
DI AMETEF: 0.1 

MAX IMUM STF:ESS= 7.6 T /S@ F T  
AREA 2-3 .  225 C:M AT STRAIN = '3 % 
VOLUME 3€E,.031€ I::I:: 
WET DENS 1 2 8 . 6  LE;/IIU F T  CONF I N I Nl3 rZ'F:ESSUFrE 7 TSF 
% MOIST 21.8% 
DFIY DENS 105. 7 LE/II:U F-T TYPE OF F A I L U F E -  SHEAF' 
-- ----- ------ .--------------------- 

T I M E  DEFOF:MAT I ON LOAD STF:ESS STEA I N 



TRIAXAL SHEAR U.U. 



T R I A X I A L  TEST 

JOB NO E87-56 
DATE 1 / 1'3/'30 
W.O. NO. 6'3 
LAB # 1437 

1:'ROJEC:T EAST F'AF'AGO 
E0F:ING N-8 @ 165' TO lLL'2-l" 
TEST TYPE UNC:ONSOL I DATED, UNDF'A I NED 

SAMPLE HT '3.365 
WET WT 254.2 1 
DRY WT 2 € (1) . 0 8 
D I  AMETEF: e . - o r  

d. i . J  

M A X I M U M  STRESS= 3.(:) T / S @  F-T 
AREA 2 1 . E048 C:M AT  STF.IAII\I = 2~:) % 
VOLUME ..., (-) .> - .-,,- _ -. j L j l_:C: 
WET DENS l(3'3. 1 LE</C:U TT I_'ONF I N I Nu3 F'RESSUF:E 2 1-SF 
% MOIST 36.2% 
DRY DENS 80. 1 LE/l::U TT TYPE DF FAILUFrE= E~ULDISE 

T I M E  DEFOPMATION LOAD STFrESS STFlA I N  
........................................................................ 

82 1 (:I (1) (:I (1) . 0 % 

0 . 0 1 1 I N .-,.-a 
~i LE( (11.5 TON/SQ F T  (I . 3 % 

(1) . (1) 2 2 35 (1) . 7 (1). 6% 
822 (1) . (1) 3 3 45 1 . 0 (1) , '3% 

(1) . (1) 4 4 C') 
dL 1.1  1.2% 

(1) . 0 5 5 €1 1.3 1.5% 
823 (1) . (1166 67 1.4  1.8% 

(1) . (1) 7 7 71 1.5 2.1% 
0 .  088 77 1. 6 2.4% 

824 0 . 1 (1) 0 8 1 1 .7  2.7% 
(1) . I 1 I 84 1.  E 3 . 0 % 

825 0. 147 '3 4 . I-) 4 . (11 % .-, - 
,926 (1). 184 1 (1) 4 .-a .L. A :, 5 .  0% 
8.77 (1). 221 - 1 li: 2 . 3  6 . 
826 - - o r 0  118 .-I e 

C). 1 d u  L. d 7 . (1) % 
82'3 (11. 295 124 2 . 6  8 . (I)% 
8 3 (1) (11. 332 1 3 (1) 2.7 '3 . (1) % 
83 1 0. 36'3 136 2.8 1 (:I . 0% 
832 (1) . 4 (11 6 138 2.6 11. 0% 

832 (-1, 442 14 1 2 . '3 12. 0% 

834 (1). 479 143 2.  -2 13. (11% 
835 (I . 5 1 G 145 .?. -3 14. (11% 

836 (l!. 553 3 47 3 . (1) 1 5 . il:. 
837 i:) . 5'3 (2 14'5 2 . (1) 16. (:)I 
838 (1) . E, 2 7 149 3 . (1) 1 7 . 0 7: 
83'3 0. €64 1 4'3 3 . (1) 18. 0% 
840 (1) . 7 (1) 1 151 3 . 11) 13 . 0% 
84 1 0 .  737 153 3 . (1) .-. (1) . (1) x 



TRIAXIAL SHEAR U.U. 



SEF.rGENT, HAUSk.. I NS F, BEII'I..W I TH 

TF:IAY I A L  TEST 

JOB NO E87-56 
DATE 1 /' 1 9 / '30 
w.n. NU. E ~ ~ ~ J  
L A B  # 1427 

PF:OJEl::T EAST F'AF'AGO 
BORING N-8 @ 165' TO 166'3" 
TEST TYPE UNCONSOLIDATED, UNDT;:AI NED 

SAMPLE HT 14.313 
WET W T  1134.'35 
DFlY WT 83(:). '33 
DI AMETEFl 7. 2C)5 

AREA 4r:). 772 CM 
VOLUME 586. 2-30 C:C 
WET DENS 118.7 LB/C:U F T  
% M O I S T  24.2% 
DFlY DENS 88. 5 LE/I::U F T  

MAXIMUM STRESS= 2.0 T i S O  F-T 
AT S T R A I N  = 20 % 

TYPE OF F A  I LIJFE= tULD1:-iE 

T I M E  
--------- 

82 1 

DEF-0F:MAT I ON LOAD STErESS STF:AI  N 

(1) (1) (1) i:) . (1) % 
0 . 0 1 7 I N ,-,,-I 0.4 TON./'SQ F T  sa 1-F (1) . 3 x 
(1). 034 63 (1) . 7 0 . 6% 
(1) . (1) 5 1 83 (1) . #3 0 .  9% 
C). 068 98 1.1 1.2% 
(1) . 0s 5 112 1.3 1.5% 
(1) . 1 0 2 3. 26 1.4 1.8% 
0 . 1 1 '3 13E- 1.5 2.1% 
(1). 136 147 1.7 2.4% 
0. 153 157 1.8 2.7% 
C) . 1 7C) 165 1 . '3 3 . 0 % 
(1). 226 185 2.1 4 . (1) ;! 

- - (r). 283 2 (1) (1) . ,  -. . ,  i e J . (3 7. 
(1) . 34(:) 2 14 2.4 6 . (:) i! 
(1). 396 224 2.5 7 . 0 % 

(11. 453 234 2.6 8 . (2 % 
(1) . 5 1 (1) 244 2.7 '3. 0% 
0 .  566 248 2.7 1 0. (3% 
(1). 623 .-o c ? 2.8 11.(7% 
0. 67'3 257 2. 12. Oi: 
(1). 736 '-8 e .S 

L -1 -. 2.8 13. 0% 
(1). 7033 25'3 2. a 14. (:)x 
(1). 84'3 ~d .-o c '2 -, 2. €3 15. (3% 
0 . 9 06 '26 1 2 .  E! 1 I3 . (1) ;! 
(3.362 26 1 2. R 1 7 . (1);'. 
1 . 0 1 '3 253 -. / 18. 0% .-, - 
1 . (376 26 1 2. g 1 '3 . (1) % 
1.132 263 2 .3  2c:r . (1) % 



TRIAXIAL SHEAR U.U. 



SEF'GENT, HALlSt I N5 .I, BEC.t,W I T H  

TF'IAXIAL TEST 

JOB NO E87-56 
DATE 1 / 1 '3 / ,311 

W.U. NO. €3 
1-AE # 1437 

FF:OJEC:T EAST PAPAGO 
BOF.:ING N-I3 @ 165' TO 166'3" 
TEST TYPE UNC:ONSOL I DATED, UNDF'A I NED 

SAMPLE HT 14.55 
WET WT 1114.81 
DFlY WT 845.3 
D I AMETEF.: 7.2  

MAXIMUM STF.rESS= 5.2 T/S@ FT 
AREA 40.  715 I::M AT STFlAIN = 20 % 
VOLUME E',- .- J9L. 4(34 1::1: 
WET DENS 117.5 LE/C:U F T  1::ONF I Id I NG FRESSUEE 7 TSF 
% M O I S T  31 .'3% 
DFlY DENS 8'3. 1 LE/l::U F T  TYPE OF FCiILUF:E= EULDGE 
......................................................................... 
TIME DErOEMATION LOAD STFlESS STRAIN 
-----------_-______----------------------------------------------------- 

82 1 (1) 1:) (1) 0 . (1) % 
(11 . 0 1 7 I N 75 L E  0. '3 TON/SO FT  (:) . 3 % 
(1). 034 116 1.3 (1) . €% 

822 (1) . (1) 5 2 138 1.6 (:I . 3 % 

(1) . 06'3 153 1.7 1.2% 
0 . 086 165 1 . '3 1.5% 

823 (1) . 1 (1) 3 173 .-, -. (-1 - 1.8% 
(:I . 1 181 . (-) 2.1% .- - 

1 '3 1 .-, .-, 0 .  137 L. L 2.4% 
824 (1. 155 1 '36 i.i .:. .:, -. / L  _-, -. 

(1). 172 2 (1) E, L. s 3. 0% .-I .--I 

(1) . 2 2'3 ;' 3 (1) 325 2.6 4 . (3% 
826 (1). 286 .-I L ~ L  c .-, 2.8 5 . (11% 

827 (1). 344 '77 - 1 -I 2 . (-) - 6 . 0 % 
828 (1) . -$(I) 1 i 3 LI ? 3.3 7 . (1) % 

829 (1). 458 314 a. c J 8 . (1) % 
8 3 (1) (1)  . 5 1 6 aa8 3.7 '3 . 0 % CIm 

83 1 0. 573 3 6 (1) 3 . '3 1 (1) . 0 % 
832 (11 . 6 3(:1 375 4.1 11.0% 

833 (:I. 687 3'3 1 4.3 12. 0% 
834 0. 745 4 (1) '3 4.4 1 3 . 0 ;: 
835 (1) . a(:)? 424 4.6 1 4 . (1) % 
836 0 .  859 438 4.7 15. ( : )X 
837 (1) . '3 1 7 452 4.8 1 6. (3% 
838 (1). 374 468 J . C) 17. 0% C - 
839 1 . 03 1 47'3 .J. 1 18. 0% C 

8 4 (1) 1 . 088 4E5 5.1 1 '3 . (1) % 
43- 5 .2  84 1 1. 1413 L, 2 r:) . (1) % 



TRIAVAL SHEAR U.U. 



IT"JEl:.T E A S T  F'AF'AGO 
EI@F;I~,JIS Ep-147 12 12(:!'6' T @  l.-a.-n'c, '  &. A- 

SGMF-'L.K C I1 ! 3 . 4 t, 
WET WT 1 156. 58 
DL: t' WT nqp? 1 4 .  i-., ..-- -7. 

D I AMETEF -'. .-, C ,= 
1 .  ,bd 

AF:EA 41.453 I::M 
VOLUME c C -7 d,a , , 3 6 4  I:::[: 

WET' I?EIJS 1 - '-"=I .., . ;i LE :.:' ;I:U TT 
7: MCIT5T , .- -., 

L I .  ; . .  
DF?Y I'EIJS 3 I;:!. c) LE.:. ClJ FT 





SAMPLE l.IT ? ::. -i i  5 
W E T  W T  1 ', ':I :, . 1 :=: 

DF:Y W1' 
.. -. 

' . ' < i + ,  ; j 
DIAMETEF '  -I : . -I:, 
AREA --.I i , 3'3- 11.m 
VOLUME YE':? - a L-. . n:.1*F14 - I;.I: 

WET DFNF, 1. ; #:j , *;I L E: .:. I: LI ;- 7 
: M n I ' 3 T  1 -. { r i ? ;  

T I M E  DEF-OFMAT I ON L.C!AP c T F! 1: 1 7  s-. 
L* J ;: FTF:i l  l b' 

s: 1 (1) ! i i? . - 
4 .I " !-)-,,m 

r, -1 - ,  (I., " (-, c: 0 - .L.. . -I -1 I r,.! %-, ' - i LE ( : : I .  :: TON/E;CI r T  1 , i:! :; 
c r  -.Ti 
,-A i- L' 1.:. . 1 ( 1 ) s  4s i:) . 5 2: . (1) 7. 
82 4 i:) . :1 6 1: r- 

11- 1.. I (I! . 7 2 . i I j  TI. 
825 i:, . L. 1 6 .T - 

.-' I (1) . 4 4 . (1);: 
s2 6 (:) . ;:7 1 1 I. 1.1). 1 C ,, (1) 1.: 
327 (3 . -,-sc 2, .-I 4 c-) . 

- E,. i:).: 
Ti .-I r, 
O L G  , -., " .:, 7 5, - La . ,  LC i) . - .; . (1:) T<, 
8 2 2  i:,. 433 . ,  1-1 . i:) c!: n (1) >; 
n? - 
13 L* i - '  i - ) "  qsT . . I.-) 

- - - - 
I-! ., 1-1 

, .", 
,7 ,, I.! .,'. 

83 1 !:I. 54 1 i:.~ i:, 1 i:j . i:) Ti 
2. * 

r, 7 .-I 
C-SL 111. 5'35 i - i .  1.) ,, ili.1 . - 

1.) 

6 '3 3 4 1: . c, 4 *:I r:) -, ,, 1:: 1 2 . (1);:. 
sxq 11)" -t;,,z 11) 

. - 
t.1 1-) .IT .-., 

J. LA ,, '.-I ;. 



3 - UNCONFINED COMI RESSION 

.- -/' 
I-? I3P-147 (6) 14-2 TO 14.7' 



SEF'GENT, HAUSt: I NS 8, EECt.'W 1 Tt-l 

UNC:ONF I NED C:OMpF.:ESS I ON 

JOE 1\10 E8'3-56 
DATE 1 1  /27.,'89 
W. O. NCI. E.2 
L A B  tt 1361 

F'F:O JEC:T E A S T  F,AF'AGCI 
HOE: I NG EF'- 3 48 @ 3 07 1 T@ 1 i:),:~ 1 

SAMF'LI~ t i l '  15. 335 
WET MT 10!:!*3. 29 
DRY KT 80 1 . 3 1 
D I AMETEF: 7 - 2 7  

MAXIMUM STF'ESE; 1.0 T / S @  F T  
AF:E A 4 1 . 5 1 1 IC'M AT STFIAIN = 6 % 
VOLUME 63L. 5 6 4  c.C: 
WET DENS ,>.a - - - . c) LE/C:U F-T TYF'E OF F A 1  LURE= SHEAF--lYl?t\l 
7. M [ I  I ST 26. 0% 
DF:Y DENS 7E:. L LB/C:U F T  

T I M E  DEF@F:MAT I ON LOAD STRESS STF:AIN 

821 i:i i:) (1) (1) . (1) 
922 (1) . (I! Li:) 1 N 28 L B  (1). 3 TOIV/SB TT 1 . (3% 
0 .-, 1 
0 - j  (1) . 1 2 1 4 '3 (1) . 5 2 . (1) % 
824 (3. 161 67 C! . 7 2 .  (3% 
825 (1). 2 4  1 7 5 (1i . '3 4 . (1) 5: 
826 (1). s(:)z 66 (1) . '5 5 . (I! % 
8 2 7  (:I. 362 '3 (1) 1 . (1) E. . 0% 
820 (1). 423 63 (1) . '3 - 

/ . (3% 
82-3 (1). 483 47 i:) . 5 8 . (1) i: 
83(:) (1). 5 4  3 18 (3.  2 8s . !:I 
33 1 (1) . E.(:)4 . .  - (1) . (1) 1 (1) (1) ;i. 
,!zj 2 2 C). 664 . - , - -. 

i (-) . 1 I . i:)% 
399 La (1). 724 . - . 

i 0 . (:) 12. (11% 

834 (1). 7E5 i .:, (1) . (I! 13. (:)Ti 



5EF:'l;ENT. c-lALlSt:'I Ns ::,: T:El::t''W 1 TH 

!.!NC:ONF I NED C'@MF'F:ESS TON 

JOE NO E89-5E, 
DATE 1 1 ,/ 27 ,? 8'3 
W.O. NO. 62 
L A B  # 1363 

F'F'OJEC T EAST PFtPAliO 
EOFING EF'- 1-48 @ 323' TO 125'  

SAPIF'LE t-IT 13. 3 6 ,  
WET WT 1 ( : ) ( : ) ( : I  , (11 2 
PF.:\' WT 748. 1'3 
D IAMETEF: 7.  ' 7 ~ 7  - 2.- 

M A X  I MLIM STF:ESS 1:). E, T / S Q  F T  
AF:EA 4 1.  45:: C:M AT S T F f i I N  = r 

-4 :< 
VOLUPlE 574. 545 1::~' 

WET DENS 1 iig. 7 L..Ei.,;CU FT 1-YF'E OF T A  I LUEE=z IC.DI-UMNAF: 
:; MOIST ?? 7.1 L,L.. , I .  

DF'Y DENS B l . 3  LEii'C:Ll F-T 
--- 

T I  ME DEFOFlMAT I ON LOAD STF:ESS STF:A I N  

(:I (:I . (1) ;< 
(>. 2 TOIY /SB F'T 1 . 0% 
0 . 4 2 . (1) % 
i L i  . 5 3 . (1);'. 
i:, . E, 4 . 0% 
(1) . E, 5. (3% 
(1) . 4 6 . 0 %  
(:i . 3 7 . 0 %  
0 . 1 :3 . 0% 
(1) . I. '3 , C, :.: 
(1) . (1) 1 (3 . ( I J : ~  
i:) . 111 1 1 . (:):*: 
(1) . (1) 12. (11% 
- - 
(-1 . (-) 13. i:)% 



UNCONFINED COMPRESSION 



SEF'GENT, Hkl!SI I t.IE, f EEiI I W J TH 

UNI: UNF I NED ;lOflF'FOESS I i3ti 

JOE< NO E 8 7 - 5 6  
D A T E  12./15/8'3 
w.n. rdo. €!=I 
LAE! # 1 3 7 0 

SAMPLE t i T  
WET l-JT 
DFY WT 
UI AMETER 

AF:EA 
VOLUME 
WET DENS 
% M O I S T  
DF:)' DENS 

1227.8 
-2 .-,c 
,,,J. 16 - ; .255 

M A X I M U M  ZTF'ESS 2.7 T / S F  F-T 
4 1 . 3 3 ' 3  I::M AT S T F ' A I N  = e .J % 

€55. 230 C:C: 
117.9 LE:/CU FT TYPE O F  F'-A I LURE=  C'OLUMNAF: 
3 3 . 8 %  

86. 1 L E  /II:Ll FT  



UNCONFINED COMPRESSION 



SEF'IiENT, HAUSI 1145 P, BECl WITH 

Ul&- nt\lF- I IdEP 11 OMPPESS 1Or.I 

JOB NO LET--56 
D A T r-I 1 ;' ,,':: ,'89 
W.O. NO. E.4 
L k E  # 137.4 

C 1 ' 1 -  1 5 .  'f" 
WET bJT 1247. LZ 
PP t' W'T '369. EL 
I? I AMETEF' 7 . 3 1  

AF:EA 4 1 . 51f.5~3 I:.M 

VOLUME 67(:). 235 11:c 
WET PEtdZ I I€> .  LE ;I:.LI r-T 
:[ MOIST 29. 77'. 
DF:Y DENS '3(:). 3 LE:/ 11:lJ f T  

YIAX I NUPI STF:ESS 3 . .  4 T / S P  r T  
j iT STF'AIN .r 6 % 

TYPE O f  FAILLIF'EI- SHEAF: 

-- 
T I  ME DEFOFlMAT I O N  L O A D  STF:ES!; STRk I N 

SL1 (1) (1) (1) (1) (:I :4 
322 (11. i:)63 I N  3s L E  (1'. 4 TDI',I/SC! f-T 1 . 0% 

- 7 8 "7 (1). 1 2 6  64 (-1 . 2 . (11% 
n .- c,L.+ (1). 19'3 S7 1  . 0 3 . (I, % 
f, .-, c 
ui~l (1). 25 1 11 1 1 . 2  4 . (:I % 
8 2 E .  (1) . 3 1 4 1 1 '3 1 . 3  5 . (1) 7.: 
8.27 0 .  377 127 1 . 4  6  . (1) % 
E!:g (1) . 4 4 (1) 115 1 . 2  - 

1 . (1) :! 
a2.2 (1) . 5 (1) 3 66 i:) . 7 3 . (1) % 
82i:l (1) . 5 6 -C 2 .J (1) . 4 '3 . (1) 7! 
2 3  . . . E, 2 '3  24 0 . 3  1 (1) . (1) % 
822 - - 

I:! . EL '1 2 1 '3 (-) . 2 1 j . C!;: 
332 !:I. 754 14 (1) . 1 1  2 . 8.1) :. 
634 (1, . 8 1 7 1 L '7, 0 . 1 1 2 . (1) :.:, 



J O E  NO EET-56 
~ I ~ I T E  1 ;-# ,,' 2 l: ,/ (3 a3 
W.CI.  ~i-1. t4 
1.. A ',B U , '777 

1 . a .  , 

FEc7JEC.T EAST FmAPAGO 
B@F:ING I d - 2  9 1.17"E:" TO 11 ' . :1 'E"  

SAMF'LC t l i  1 F, , acll:j - - 
WET la! 7- 1 --. r .-, 0.:- . . J. .-a . L .-' 

DFIY WT 1 - f : .  - E; 
D I AMETEF -, 

- #  7 fr 
; . - / - I  

AFlEA 4 1. 5613 Kt1 
VOLUME E . E . ~ .  E , E . ~  I_:C 

WET DEtdS 114.1 L-E.'1ZLI 1 - i  
'I. M O I S T  .-, C ' . ' 

;;J . 1:s i. 

I j F 'Y  PET45 '3C) . ':I LE: I::U T 
- -- - - -- - -. -- - --- - -- - - - - -- -- - - - - - - - - -- - - - - .- - - - --- - -- - - - - -- - .- -- - - --- - -- - 
T I  ME DEFOF'MATION L O A D  STF:ESS STRAIN 

821 i:) (1) i:) i) . !I) .< 
822 0 . C) 6 3 I td 15 LE: !:I. 2 TOrd,'E;C! F T  1 . (I);< 
823 (;I . 1 ZE, .-I 

- - 
LL i-1 . *: 2 , (:)x 

8 2 4  Ci. 1 E3 L / (1) . 3 -, - '2 
s2 . i::) X 

q '7' " 
c - J 25: L ,I (1) . 3 4 . (1) X 7 .  ~1 

826 f:i . 3 1 5 21 i:) . 2 J. CJ/. ,-= -.., 

8.77 - - 
f:). 373 *:!.i (1) 2 6 . (I! % 

E28 ( 1 ) .  4 4  1 1 '3 (.) - . 2 - - i . (1) % 
52,s 0 .  5i:14 17 - - 

(-) . L' 9 . 0% 
f33i:~ - - CJ. 567 I b i:j . 2 ,:I . i ) .( 
83 1 ' 7 . - 

(-1 . t=,<,t-J 1 ;: I 1 i:i . :: 
832 (1) . c, 2 3 L !:i . 1 1 1 . (1) 7.: 
n?r; 
L' -' -' <:j. 755 '. 1 !:i . 1 1 '7, ,;) .,' . /. 
p?4 
-a -1 (1) . 5 1 8 I (-1 C) . 3. 1 3 . I.:, y .I - 





UNC:ONF I N E D  l:'OMF'F'ESS I ON 

J O E  NO E87-56 
D A T E  1 ,' 15/'3(:) 
W.O. NO. 67 
L A B  # 1 4 

F'ROJEI1:T E A S T  tY'AF''AGO 
EOF: ING N - 4  @ 12'3' TO j.30' 

S A M P L E  HT 12.675 
WET WT 747.44 
DPY WT 5836. 7 2  
DI AMETEF; 6.12 

M A X I M U M  S T R E S S  1.2 T K S  F T  
AREA 2'3. 417 C:M A T  S T F I A I N  = 11 % 
VOLUME 372. 856 I::C: 
WET D E N S  125.1 LF/C:U F T  T Y P E  OF F A I L U F : E =  SHEAF.' 
% M O I S T  25.3% 
DFlY DENS -3'3. '3 1-E/C:U F-T 

T I M E  DEF0F:HAT I ON L O A D  STF:ESS S T R A I N  
........................................................................ 

82 1 (I) (I) (I) (1) . (1) % 
822 (1) , (:,5(:) 1 N ?.T, ,; L E  0.5 T O N / S @  F T  1 . 0 % 
823 (:) . 1 (:)(I) 42 (1) . 7 2 . (:)% 

824 (1) . 1 5 (1) 48 (1) . 7 3 . (1) % 
825 (1) . 2 (1) (1) c.7 as ( 1 )  . 8 4 . (1)  % 
826 (1) . 2 5 (1) 5s (1) . 9 5 . 0 %  
827 (1). 23'3 63 1 . (1) 6 . (1) % 
828 (1). 34'3 f5,E 1 . (1) 7 . 0 %  
8203 (1). 3'34 - .- 12 1.1 8. (3% 
6 3 (1) (1) . 4 4 '3 75 1.1 9 . (1) i: 
831 (1). 4'3-3 78 1.2 1 (I . 0% 
832 (1) . 5 4 9 81 1.2 11. 0 %  

533 (:, , 5'3 9 7 I - 1.2 12. 0% 
834 (11 . 6 4 '3 . ~ j  (1) . 3 13. (:rT/. r 0- 



UNCONFINED COMPRESSION 



SEPI;ENT, HAUZik I N S  5. EEC t W I TH 

LJN~-Ot~IF- J NEE COMF'F'E5'5 J OI! 

JOB NO EG'-Sf 
PATE 1 2  //283 /'f3'3 

W.O. NO. 65 
L A 1.3 # 1'3-3,' 

SAMF'LE I-IT 17 .  '315 
WET WT 3 q t ;~, .  55 
LiF:Y WT 1 161.22 
P I  AMETEF' 7 - 2 2  

PIAX J ML!IY STF:ESS 4. F: T.'SQ F T  

A R E A  4 2 . 1:) $3 4 11:pl AT E;TF:AIN = 4 7. 
VOLUME 753. '3'Y.'E, 1"1- 

& -. -. 

WET' DEbIS 1.21. 4 L-B/C:U F-T T Y P E  OF F-AILUF:E= SHEAF: - - 
7. MOIST .-I ./ .2kn . *. /. 
DF:Y DEI.45 ' j E . .  2 LE:,, c.:U F T  

T I M E  DEFORMATION L O A D  STF:ESE: STF'k I N 
-------_--_-------_-----------*----------------------------------------- 

a .:- 1 
L (1) i:) i:) (1) (I):< 

822 0. (371 I N  1 3 6  LE( 1 . 5  TON/SO r T  1 . 0% 
323 - - 

(1) . 1 4 1 267 2 . ':j 2 . (I);< 
824 (1) . 2 1 2 438 4.8 3. t1)% 

8.7" (1). 282 444 4 . S  4 . 0% 
pJ"L (1). 353 1 1 2  1 . "' & C L d . 0% 
ti27 (1). 423 43 (:) . 5 6 . (I% 

24 328 (1). 4'34 '-1 - . -I .i 7 . 0% 
E+ 2 -3 (1). 564 1 6  (-) . 2 8 . (3% 

- - 

E 3 (11 f:!. 635 g 0. 1 '3 . (1) i: 
3' - - .- I-  ,. 1 (-) . ./ t-) L (> . (1) 1 (:) . (:) 7: . ,  

r> .-, 
C', - . 

L (1). ' 7 6  1 : )  (3 . (1) , 1 . (:)% 
83 '7 -7 - - 
C- L. L' (1). 346 (1) (-) . (-1 12 .  (11% - - 
834 (1) . 9 1 7 i:! (-) . (-) 13. O X  



UNCONFINED COMPRESSION 



SEF.'I.-JENl, t-IGUSt 1 lJS P BE11 t WITH 

UNl: OrdF I FJED !I OMPFI- SS 1 rill 

J O E  NO E87-56  
DATE 1 .-a , .7,g ,.! 8 ,g 

L /  L 

W . 0 .  1\10. 65 
LA!.! # 13'37 

F'F'OJEC T CAST T'AF'Al>rJ FF;'CFW4\' 
BOPIN6 N-5 @ 1 7 2 '  TO 173 '11"  

SAMPLE FIT 1 2 . 2 4 5  
WET WT 6 '3 ( : ) .  7~ 
DF:Y WT 53~). -5 
DIANETEF: 6. 1 2  

MAX I M U M  STFYESS 2 . 4  T/S@ F T  
AT STFlAIN = 6 % 

TYPE O F  FAILUF::E= SHEAF: 

AREA Zm3. 5 1 3  II:M 
VOLUME Z E , ~ .  2 s ~  I::.I:: 
WET DENS 1lS3.Cr: LE/l::Ll FT  
:: MDIST 3 ~ ) .  3;1 
DFY DENS 3 1  . 6 LF/C.U FT 

T IME DEF0F:MAT I ON LOAD STFYESS STF:A I N  

82 1 (:I (1) (:) . i:) % 
6 '7 .7 A- O.C)48 I N  51 L B  0 .  8 TON/SF F T  3 . i:) % 
323 (1) . (3'315 '3 sg 1 . 5  2 . (1) % 
8 2 4  0 .  1 4 5  127 2 . (1) 3. (11% 
825 (1) . 1 '3 3 1 4 5  . ,  - . . ,  - . 

i. i 4 . (1) x 
8 2 6  !:I. 2 4 1  156 2 . 4  5 .  0% 
327 0. 26'3 1 5 9  2 . 4  6 . 0% 
628 (1). 337 1 1 8  l . E  - ./ . (1) % 
8 'T' '7 - - 0 .  3 8 6  6 (1) (:I . 22 3 (1) X 
8 3 (1) (1). 4 3 4  cc LJJ i-) . 2 #:; . ,I! 7.; 
1 3  1 (1) . d g z  t= J (-1 - (1) . 8 1 (1) . i:j % 
632 (1)  . 5 3 (1) 4 5  - - 

(-1 . 1 I 1 . (1) ;.! 
O?C* 
Lsdd ( 1 ) .  579 L* , (1) . 6 1 2 . iyl:! .-, -- . , 

8 3 4  (3. 627 34 0 . 5 1 2 . (1) 7 i  



UNCONFINED COMPRESSION 

N-5 @ 173' TO 173'11"' 



F'FYOJEI1:T EAST Pi-F'A1:jl.l 
FOF ' ING N-L @ 8'3' TI3 '3C)'€-+" 

J O E  NO E 6 7 - 5 L  
DATE 1 / 1 '3 / '3 (1) 
W . O .  IJO. i6: 
LAE # 1 -1 -.J .-mc 

SAMFLCS ti-r I,. 585 
WET WT 743.77 
DF:Y WT 589 
DI AMET'EF t. 14 

MAX I MLlM STF:IISE( 1 . 7  T / S @  F-T 
AREA .-, 5, . 6 .: - 11: p, i I )'j AT STRAIN = 8 % 
VOLUME 372. (53: 
WET DENS 324. LE:.ji~::LI F T  TYPE OF F'A I LUF:E= C:OLUMNAF.: 
% MOIST 26.3% 
DFY DENS , ; iE. 7 LE{,/I::LI r-1 

T I  ME DEFORMATION LOAD STFYESS STF:Ci I N 



UNCONFINED CObIPRESSION 



UN1I:ONF I NED C:OMF'EESS I ON 

JOB NO E 8 7 - 5 6  
D A T E  1 / 1 '3 / 9:) 
W.CJ. NU. L8 
L A B  # 1425, 

F'R0JEi::T EAST F'AF'AGO 
BOF: ING td-L @ 12'3' Tcl  lzf;)' 1 " 

S A M P L E  HT 12.56 
WET LJT -..-- 

, ,,,.i 
DF'Y WT 658.23 
D I  AMETEF' 6. 1 4  

AREA 2 - 3 ,  6(;) '3 C M  
VOLUPlE 27 ,. . G 9  1 1::c. 
(JET DENS 33(:).5 LEt/C.U F T  
;1 M O I S T  18. 1% 
DF:Y D E N S  3 1C). 5 LEi/iT:lJ F-T 

MAX 1 MUM 5TF:ESS 
A T  S T R A I N  = 

SHEAF: 

T I M E  D E F O R M A T I O N  L O k D  STF:ESS S T F A  I N  



UNCONFINED COMPRESSION 

N-G @ 129' TO 130'1" 



SEFGENT , HALI5t-  1 N-C: .f.; I w 3 TH 

UNII-ONF I NED C:OMF'F.:ESS 1 ON 

JOE NO E87-56 
DATE 1 / 1'3 / '30 
W.O. NO. L's 
LAB # 1436 

F'FIOJEC'T EAST F'AF'AGO 
B 0 F : : I N G  N - 8  @ 164' 1'0 1 6 5 '  

SAMF'LE H T  12.76 
WET WT 694 .47  
DFY WT 51o. 15 
DIAMETER L .  1 

MAX IMUN STF:ESS 2.5 T/SC! TT 
AREA 29 . .-, .-,c 

LLIJ C:M A T  STFlAIN = 8 % 
L'OLUME 7-.-, , / . '3 (1) 7 1: C' 

WET DENS l l f 3 . 3  LEI/CU FT' TYPE O F  FAILURE- SHEAF.: 
% MOIST 36. 17: 
DF'Y DENS 85. 4 LE(./C:U F'7' 

T I  ME DEFOF.:MAT I ON LOAD STRESS STF.:A I N 
--_----____________---------------------------------------_------------- 



UNCONFINED COMPRESSION 



Page I of 4 
PROJECT E. P - Hoholiarn - Sk, Harbor 

~ c v : r b o r  Freesavs  LOG OF TEST BORING NO.EP-153 
JOB NO. E87-56 DATE 6-12-89 

gravel, p redon~inant l \~  \\.ell graded 
cobbles, u,eakly lime cemented. 
nonplast~c,  br0~i.n 

note: predominnntl!, sn~nll col.rhlcs 
from 31' tn 46' 

note: occassionally moderatel! limc 
cemented labPers 

SAMPLE TYPE 

C O N S U L T I N G  G E O T E C H N I C A L  E N G I N E E R S  

C - 1  



GROUNDWATER SAMPLE TYPE 
I 

A - Dri cuttings. 6 - Block sample. 1 s ,;- ;SERGEST. 1dAUStilNS LC Ill:C:li\\'l~l~ll 
8:57a 6-13-89 S - 2IlO.D. 1.38" 1 . D .  tube sample. 

i 3 52.2 8:21a 6-14-89 U - 3" O.D. 2.42" I . D .  tube sample. - - C O N S U L T I N G  G E O T E C H N I C A ?  E N G I N E E R S  
P H O E N I X  A L B U P U E R O U E  . S A N T A  F E  3" o.D. t h i n - w a l l e d  Shelby tube-  S A L T  L A K E  C I T Y  - E L  PASO - TUCSON - R E N O / S P A E I . S  

I Pressuremeter Test 

Page 2 o; 1 
PROJECT E .  P a ~ a p o  - Hohokam - S k y  Harbor 

s k y  Harbor Freeways LOG OF TEST BORING NO.EP-153 
JOB NO, E87-56 DATE 6-12-89 

coarse grained subrounded to I 
1 

angular sand, predorninnntl! co:~r.sv ; 
I grained subrounded to rounded 

gravel, predominantl! \\,ell graded ' 
cobbles, weakly lime cemented. 
nonplastic. brown 

note: considernblc silt cln! I'rom 

graded gravel, subrounded. 
nonplastic, light brou,n to b r 0 u . n  

I 

SANDY GRAVEL, some cobbles. 
poorly graded, fine to medium 
grained sand, subrounded, 
nonplastic, brownish-grn!, 

GRAVELLY SAND, fine to 
medium grained sand. gap  ~ r n d c d  , 
gravel. subrounded. nonplnstic. 

R I G  T Y P E  ChIE-75 
B O R I N G  T Y P E  6" ODEX & 3 1!2" Gear R i l  
S U R F A C E  E L E V .  1152.3' 
DATUM 

CJJ 01 
m (A 

3 

JJ .-i JJ o 
m L o  
P I a  

u 
O s.4 
3111 

REMaRKS 

I 
.-I 

I 
I 

I I d  1 

V I S U A L  CLASSIFICATION 

SAND, GRAVEL & COIjBLES. 
trace of silt 6i cla),, some sninll 
boulders, predominantl! nledi tin1 to I 

PI 

I- 

4 
n a  

E 

$ $  
3 
0 
0 

3 
0 

P I P I  
4 

E 

I i n  I :  i I (r4 
3 c c u  
c l u  U 3  
mJJ u 
.4 C L 3 
O O P I L  
Z O U O  

10 
' m  

- 

LL 
1 I d \  
u U 4 f  
n PI .4.4 
O1 C P I  LEI 
'0 .4 L L  0- 

u . 4 c  
.4 1110 
C 4  YI.4 

MJJ 
C O 4 m  
> U 7 0  U  

L o 3  m  

.4 
1 
a 
IOIA 
L O  
O J  

4 
~ n  

A 

50; , -- * .  

z 

m 0 4 0  

5 5 

*+ 
, - .  

-& - 



Page 3 c t  4 
PROJECT E. P a ~ a r o  - Hoholiarn - Sk\ Harbor 

~ l i \  Harbor Freewa\s LOG OF TEST BORING NO.EP-153 
JOB NO. Eg7-56 DATE 6-12-89 

1 R I G  T Y P E  ChlE-75 
, ; B O R I N G  T Y P E  6" ODEX & 3 I jZ" Gear I i i t  

' U C U  L Z  V I S U A L  C L A S S I F I C A T I O N  
0 LL 0 

100, I 
I 

4 1 I 
I 

I i GRAVELLY SAND. continired 

I I 

I I : saturated 
I I 5p I 

1 I 

- I I ~5 i saturated 
- -- < I (-1 I 

I PI hard 

I I 

I I I saturated 
I 

1 I hard 
I I 

I I 

- saturated 
, I 1 M1 
I 1 I 1 I hard 
P' i 1 ?i I 

4 1  saturated - I 

I hard 

note: considerably ver! thin cln! 
lenses from 92' to 99' 

note: considerable cln! Sronl QQ' 1 0  

I l o  

note: considerablj~ inre1.17r.ddcd 
reddish-bro~vn high 
plasticity and strongl! I~nle  
cemented clay lenses nt'ter 
110' 

SILTY CLAY, trace of Sine 
grained sand, medium plasticit!. 
light bro\vn 

CLAYEY SAND,  pl-edominnntl!~ 
medium grained sand. medium 
plasti~it!~. light br0u.n to bro1f.n 

, 

SANDY SILT, some cia!. f ine  
grained . low plasticit!.. brou n ! 

SILTY CLAY. trace of' fine 
grained sand. weakl! lime cemented. 
high plastic it^^. light br0u.n 

note: some thinly interl~eddcd cln!e! 
sand lenses 

GROUNDUATER SAMPLE TYPE 
- / D E P T H  'OUR D A T E  A . D r i l l  cuttings. 8 -   lock sample. HAUSKINS J: ItECI;\\'ITIi = 1 54.0 18:57a 6 -13 -89  S - 211 0.0. 1.38" 1.0. tube sample. 
21 52.2 8:21a 6 - 1 4 - 8 9  U - 3" O.D. 2.L2I1 1.0. tube sample. C O N S U L T l N G  G E O T E C H N I C A L  E N G I N E E R S  

rl 51.8 3 : 1 5 a  6.16-69 T . 3" 0.0. thin-walled Shelby tube. P H O E N I X  - A L B U O U E R O U E  S A N T A  F E  ! S A L ~  L A K E  C I T Y  . E L  PASO - T U Z S O N  - REHC)/SPFFII:S 
I P - Pressuremeter Test 



P a g e  1 of  1 
PROJECT E. P a ~ a e o  - Hohokam - Sky Harbor 

~ l i ,  Harbor Freeways LOG OF TEST BORING NO.EP-153 
JOR NO. Eg7-56 DATE 6 - 1 2 - 8 9  

RIG TYPE ChlE-75 
BORING TYPE 6" ODEX K: 1 1 j 2 "  Gear Bit 
SURFACE ELEV. 1152.4' 
DATUM 

cc, 
Or 

U 01 
Lc,c,.4 
J C C U  
c, U 0 1 3  
m u  u 

. - I  c L a 
0 0 U L 
~ o a o  

3 
c, c, 
.-I o 
UlLO 

U C  
& a  

u 
O . .4 

3 ~ l ~  
L 0 3 
0-1 u 

REMARKS 

, 
-4 

u . 4 c  
.-I m 0 
c-c m.4. 
.-I.+ mu 
C  O-c l 
>no u 

1 
VISUAL CLASSIFICATION ! - 

l 55 

I 

4 
9 
u 
.4 
I 
a 
a n  
L O  
O J  

I I 
( 4  c, 
I n u 
! B C 0 1  
/O . - IK  

I 

I 
I 

saturated 
note: some l i m e  c e m e n t e d  n n d u l r s  1 

c, 
c 
3 
0 
o 
3 
o 

-I 
m 

4 

E 
9 
cn 

I 
cl 
8 -  
uc, 

L 
4 \ 
4 c 
.-I .-I 
LE: 
ow 

i 
i 160 
1 

I 

u 
a 
3 
k 

u u  
4 

n a  
E 
9 
n 

I 
I 

S t o p p e d  Gear Bit at  154'5" I ~ 
I 

f 

I 
I 

i 
I 
i 
i 165 
I 
! 
I 
1 

1 175 

180 

! 

I 

I 

1951- 

! 
1 200, 

I 
GROUNDUATER 

A - D r i  ll c u t t i n g s .  B - B l o c k  s a m p l e .  ISERGENT. H A U S K I S S  & BECl i \ \ ' l l ' l  l 
s - 2 I l O . D .  1 . 3 8 " l . D .  t u b e s a m p l e .  
U - 3 "  O.D. 2 . 4 2 "  1.D. t u b e  s a m p l e .  CONSULTING GEOTECHNICAL ENGINEERS 

PHOENIX - ALBUPUEROUE SANTA F E  - 3" O.D. th in-wat1ed tube- SALT LAKE C I T Y .  E L  PASO - T U C S O N .  RENO/SPARKS 
P - P r e s s u r e m e t e r  T e s t  

I 

SAMPLE TYPE 

: 

I 

I 

I 
I 

I i 
I 
I 



cage 1 o+ 3 
PROJECT E .  Panago - Hohokam - Sky Harbor 

~ l i \  Harbor Freewavs LOG OF TEST BORING NO.EP-15-4 
DATE 6-7-89  - 

subrounded to rounded grn\,cl. 
predominnntl! smnll cnbhles. srnnll 

C O N S U L T I N G  G E O T E C H N I C A L  E N G I N E E R S  



Page 2 c i  3 
PROJECT E .  P a ~ a e o  - Hohokam - Sk\ Harbor 

S I ; ~  Harbor Freeways LOG OF TEST BORING NO.EP-154 
JOB NO. E87-56 DATE 6-7-89  

grained angular  sand.  \\.ell graded 
subrounded to rounded g rn \e l .  
predominnntl!. smnll cokL>les. small 
amoun t  of l ime. nnnplnstic ro lo\\, 
plasticit!.. bro\\,n ro redddish-b1.o~i.n 

weakly to n~odera te l \ .  silica 
cemented sands.  nonplnstic. broi1.n 

I 

I 

GROUNDWATER SAMPLE TYPE 
I 

A - D r i l l  cuttings. B -  lock HALISh;lSS LC BECK\\  11'11 
s - 211 O . D .  1.38" 1 .D. tube sample. 
U - 3" O.D. 2.L2" I . D .  tube sample. C O N S U L T I N G  G E O T E C H N I C P L  E N S I N E E R S  
T - 3" O . D .  t h i n - w a l l e d  Shelby tube. P H O E N I X  . A L G U O U E R P U E  . S A N T A  F E  ' 

S A L T  L A K E  C I T Y  - E L  FASO . TUtS3N. R E N O / S P A F v S  
I I I P - Pressuremerer Test 
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PROJECT 1. P a ~ a r o  - Hoholiam - Sk\ Harbor 

Sli\. Harbor Free~ravs  LOG OF TEST BORING NO.EP-154 
JOB yo. E87-56 DATE 6-7-89  

note: interbedded \+.it11 sand! s i l t .  

plasticity. bro~5.n to light br-o\\.n 

gravel. Sroni I 10' ro 120' 

I 
I 
I 

I 

I 
! 

Stopped Gear Bit at 150' i 

SAMPLE TYPE 

CONSULTING G E O T E C H N I C A L  E N G I N E E R S  
PHOENIX  . ALGUOUEROUE - S A N T A  F E  

f I 1 P - Pressuremeter Test 



Page 1 of 3 
PROJECT E .  P a ~ a e o  - Hoholarn - Sliv Harbor 

~ l i y  Harbor Freewavs LOG OF TEST BORING NO.EP-155 
JOB NO.  E87-56 DATE 4-3-89 

graded sand. subrounded to 
rounded. nonplastic. brou.n I 

note: gra\;ell! s m d  Icns frorn 17' 10 

predoniinantl!, coarse. rounded 
gravels, predorninnntl! coarse. 
angular sand. nonplnstic to lo\\. 
plasticity, brown 

note: considerable reddish-bro\\,n 
clay from 23' to 24' 

note: predominantly srnnll cobbles 
with well graded cobbles I'rom 36' to 
4 1 ', 56' to 66'. and 76' to S I ' 

I 

C O N S U L T I N G  G E O T E C H N I C A L  E N G I N E E R S  

T - 3" O . D .  thin-watled She lby  tube. PHOENIX . A L B U O U E R O U E  - S A N T A  F E  
I S A L T  L A K E  C I T Y  - E L  PAS0 .TUCSON. RENO/SPARKS 

P - Pressuremeter Test 
L I 

C-S 
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PROJECT E .  P a ~ a e o  - Hohokam - Sk\ Harbor 

S k y  Harbor Freeways LOG OF TEST BORING NO.EP-155 
JOB NO. E87-56 DATE 4-3-89 

R I G  T Y P E  ChlE-75 
B O R I N G  T Y P E  ODEX, Gear Bit 
S U R F A C E  ELEV.  I 1  52.8' 
DATUM 

V I S U A L  C L A S S I F I C A T I O N  

SANDY G R A V E L .  c o n ~ ~ d e r a b l t  
cobbles in lenses. trace of' clay. 
trace of boulder. some s ~ l t .  
predonlinantl! coarse. rounded 
gravels. predominantl! coarse. 
angular sand. nonplast~c to In\$ 
plasticity, brown 

saturated 

very dense 

note: occasional gra\  ell! sand 1t.11. 
I 

note: increase in sand 1'1-on1 65' to 1 10' 
I 

note: boulders up 16" in d ~ a m c t c ~  
from 56' to 66' 

i 

i 

GRAVELLY SAND. trace of 
cobbles. trace of silt. 
predominantl!. medium coal-sc. 
subangular to angular sand. 
predominantl! f ine .  subrounded to : 
rounded gravel. strongl!. silica 
cemented, nonplastic. brou n 

I I I 
1 I 1 saturated 

i I j 
I I 1 verv dense 

I-? GROUNDUATER SAMPLE TYPE I 

Z '  
1: 
3 

A - DrilL c u t t i n g s .  6 -  lock sample. 1SERGEKT. 1-1AUSlilh'S ~t IIECli\\ 11'11 
S 211 O . D .  1.3Et1 1 . D .  tube sample. 
U - 3" O.D. 2.42" 1 . D .  tube sample. C O N S U L T I N G  G E O T E C H L I C A L  E t G l N E E R S  

D E P T H  D A T E  
55.0 '8:45aml 3-31-89 
55.0 9:30am! 4-3-89 
537 

P H O E N I X  . A L G U O U E R O U E  - SkNTA F E  8:10am! 4 - 4 - 8 9  1 T . 3" O.D. t h i n - u a l  l ed  She lby  tube. t S A L T  L A K E  C I T Y  . E L  PASO . T U C S O N  . P . E N ~ / S : ~ R K S  
I I P - Pressuremeter Test 
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PROJECT E.  P a ~ a e o  - HohoLarn - SL\ Harbor 

Sliv Harbor Freewa\s  LOG OF TEST BORING NO.EP-155 
JOB YO. E87-56 DATE 4-3-89  

predominan tl! medium coarse. 
subangular to angular sand .  
predominantl! fine, subroun~led 1 0  

note: lenses of sand! sin!. from 10.;' 

fine sand. u*eakl!r lime cemr~ i t ed .  
medium plasticit!,, brn\3.n 

I 

i 
! 

B, GROUNDWATER SAMPLE TYPE - I - 
A - D r i l l  c u t t i n g s .  6 - ELock sample. 1, s ,:-7;SERCEh'T. H.-IL'SKI!KS L! llLC'k\\ 11.1-1 
s - 211 O.D. 1 . 38~1  I .D.  tube sample. -,wl 
U .  3"O.D. 2.42" 1.D. tubesample .  - -  CONSULTING GEOTECHNICAL ENG!NEERS 

' D E P T H  ' D A T E  
I i  55.0 18: isami 3 - 3 1 - 8 9  

55.0 9:30ami 4 - 3 - 8 9  
vl 537 

I 

PHOENIX . ALBUQUERQUE . Sk1:TA F E  
8: lOam 4 - L - 8 9  I T . 3" O.D. th in -w.1  l e d  Shelby tube.  r s k L i  L~~~ C I T Y  . E L  PASO . ; U C S O ~  . ; . E ~ ~ / s : F R ~ s  / P  - Pressuremeter Test 
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PROJECT E. J B a ~ a e o  - Hohol iam - S k v  Harbor 

s k y  Harbor  Freet+avs  LOG OF TEST BORING NO.EP-156 
JOB NO.  E87-56 DATE 3-10-89 

u 3 R I G  T Y P E  ChlE-75 
B O R I N G  T Y P E  O D E S .  G e a r  I t i t  

i 0 0 r ucc Lucl.4 S U R F A C E  E L E V .  1139.4' -- 
P I U  o l a  ~ c c u  u .-I[: 

u  U U U ~  .4 n o  DATUM 
O ..4 m c ,  0 c-c n.4 
3nn -i c L 3 .4.4 ou 
L 1) 3 0 0 U l C 0 4  4 R E M A R K S  V I S U A L  C L A S S I F I C A T I O I J  
0-40 z o a o  > m o o  I ~ 

slightly SILTY SAND, some cla! LC: I 

SM moist gravel. predominantly m e d i u m  
grained. subangular-. \+,enkl! lime 1 

nioderatel!~ cemented. nonplnstic to lo\+. ~ 
firm plasticit!.. light bro\+,n I 

I to hard 
I 

I note: considernl~lr cln!.. rounded i 
I I gravels S: cobbles at surf:lce 

I \ 
I 

I i 

slightly CLAYEY SAND. sollie silt. 
moist considerable gravel. predominnnrl!. I 

SC medium grnincd. subnngula~ to 
hard angular. medium pI:~sticit!-. l i _ ~ h t  

brown 
I I ! 

I 1 note: lens of grni,cl S s~linll cobl.lc, 
I from 4' to 6' 
I ! 

1 , +---- 1 
I 

I 
SAND, GRAVEL & COBBLES. I 

trace of silt k sin!,. predoniinnn~l! 1 
9 very dense coarse, angular sand: poorl!, grndcd. i 

subrounded to rounded grn\,el S: I 

cobbles, lo\+. plasticity to i 
moist to nonplastic, b ro~+,n  

I 
I 

saturated 
below 40' note: claye! sand lens from 25' ro 

17' i 
! 

note: predominantly srilall cobbles ~ 
! 

i 
8 

I 
9 I 

I 6.0 
-€ * 

I, -* 
8 

-+ 
8 i T. 7 =, 9- I 
a i ' 40 

I 

-9 I z 9 
1 

-* - 
-& - i 

7 r) - -... - 
-EEe I 

1 3 5 '  6 
I -* 
I & 
I I . ?  -€ 
i 4.0 & -, I - 
I €6 -- 1 - 141 1 1 5 1  I I 

GROUNDUATER SAMPLE T Y P E  

H A U S K I N S  & BEC:l i \ \ ' l l ' l l  
C O N S U L T I N G  G E O T E C H N I C A L  E N G I N E E R S  

I 

, 
.-I 

Ccl 
o L 

u 01 

c l c l  
.-I o 
t n ~ o  

4 
c 
3 

P I  
c ,  

m -  
4 
m 

a 
3 
I- 
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PROJECT E .  P a ~ a r o  - Hohokam - Sli\ Harbor 

SI;\. Harbor Freeways LOG OF TEST BORING NO.EP-156- 
JOB YO. Eg7-26 DATE 4 - 1 0 - 8 9  

R I G  TYPE ChfE-75 
BORING TYPE ODES, Gear Bit 
SURFACE ELEV.  1139.4' 

-PA- 

I S A N D ,  G R A V E L  & COI%131AES. 

s a t u r a t e d  
I 

I I I 
1 I 1 1 note:   la ye!^ g r a \ e l  l e n s  fr.t?nl 53' [ ( I  

I 

I --+ ! I I I 
1 ! I 

I c , p  1 
I 

, 
I 

1 60- '- ! n o t e :  d e c r e a s e  i n  c o l - r l ~ l e s  I'I-OI~I 75' I 

to 85' 
I 
I 

I 

I ! 
I 

1 

I 

I 
I 

! 
I 
! 

I 
I ! 

1 
! 

i 
I 
1 

i 
i 

I 

1 S A N D Y  CLAY.  c o n s i d e r a b l e  s i l t .  1 
! 

s o m e  gravel. predonlinantl!. f ine 
sand. weakly l ime cemented. 
medium to high p l a s t i c i t ! , .  br0u.n 

I 
! 
! i 
I 

I 

GROUNDUATER SAMPLE TYPE - 3 - 
A D 1 cut t ings.  B - Block s . a r n p l e l l ~ : S E H G E K T .  H A C S L I K S  S RECh\ \ ' l l - l l  
S - 2'' O.D. 1.38" 1 .D. tube sample. ?:q6 1, u - 3" O.D. 2.42" I . D .  tube sample. CONSULTING G E O T E C H N l C A L  E N G I N E E R S  

T - 3" O.D. t h i n - w a l l e d  Shelby tube. PHOENIX  . ALGUOUEROUE . S A N T A  F E  
S A L T  LAKE C I T Y  - EL  P A S 9  . T U t S O k .  R E N O / S P P i K S  / P - Pressuremeter Test 

C - 1 2  



PROJECT E .  P a ~ a r o  - Hohokarn - S k \  Harbor 
S I ~ \  Harbor Freewa\s LOG OF TEST BORING NO.EP-1-5G 

JOB NO. E87-56 DATE 4-10-89 
RIG TYPE CME-?S .- 

BORING TYPE O D E ~ .  Gear Bit 
SURFACE E L E V .  1 1  39.4' - 

1 
~ m n  . 4 c  ~3 . - I . - I~JJ 

0 0 U L C 0-4 4 REMARKS VISUAL CLASSIFICATION bfl: ru,, . m u u I  1 

4 -  1 hard 
' S A N D Y  C L A Y .  considt.l.nl?lr silt. 

, I some g m \  el. p~cdonl i l lnnt l !  f i n r  
saturated grained sand.  \+.eakl! lime cemented.  i 

CH medium ro high plasticit!. l~ ro \ \ . n  1 

I 

I 

I 
1 note: sand lens t'rom 101' t i ,  105'.  

i moderatel!- lime cemen1t.d i n  I:~!cr-l; 
I 

/ S A N D Y  SILT. some to 
hard 11 ' s a t u r a t e d  ' 

considerable cla!. f lne  g r n ~ n e d  
sand,  weak11 cemented.  low ILI 1 
medium plas t ic~t !  . brou  n I 

1 IKTERBEDDED \!'1TH 
! 

I 
1 S A N D .  t race ol' silt.  trnc' n i  t'i~lc 

erained g ra \ e l .  prcdnminnnt l \  
medium gra ined.  s u h l - o u ~ l d r d .  
nonplastic. bra\\ n I - 

I I 

I 

I 

I 
topped gear bit a t  1'7' I 

ampler  refused 128'4" I 

I 

M GROUNDWATER SAMPLE TYPE i 

A - D r i l l  c u t t i n g s .  B - B l o c k  sample. { ~ ; S E R G E I \ ' T .  H.AUSf i l3S  LC nEC'k\\'ll'11 
39 .9  8 : lDa  4 - 6 - 8 9  s - 211 O.D. 1.3881 I.D. t u b e  sample. d,j,flB I 

u - 31) O.D. 2.42'1 1 .D.  t ube  sample. CJ CONSULTING GlOTECHtJICAI EtJGINEERs 

T - 3 "  O.D. t h i n - u a l l e d  She lby  tube .  
PHOEkIX . ALGUOUEROUE,,.; SAkTA F E  ' SALT LAKE C ; ; Y .  E L  F k S t  . TLL,~~,  . F E k O ? S z & F * . 5  

I P - P ressu remete r  Tes t  
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PROJECT E. P a ~ a e o  - Hoholiam - Sk\ Harbor 

Sli\ Harbor Freeways LOG OF TEST BORING NO.EP-157 
JOB E87-56 D,4TE 4-  14-89 

SURFACE E L E V .  I 158.1' 

I 
I 

SANDY G R A V E L .  sonic cln! A 

graded, subrounded to rounjed 
gravel  'T: cobbles. lo\\. pinstisit! to 
nonplastic. brow-n 1 

1 

note: considerable cln! f r o m  17'6" 
to 28" 8: 35' to 37' 

note: 3" t h i ck  clay seam 31 ?-3' 

1 note: predominantly srnnll cobbles 
and  vet-! smnll boulders 

i 
note: well gr3dril cobbles f'r-om 26' 
to 36' S: 56' to 6 1 '  

I 

I ~ 

SAMPLE T Y P E  

Drill cuttings. B - Block sample. 
2" O.D.  1.38" 1 . D .  tube sample. - 
3" O . D .  2.42" I . D .  tube sample. 
3" O . D .  thin-walled Shelby tube. 
Pressuremeter Test 

1lf"sJj CONSULTING G E O T E C H N I C A L  E h ' G I N E E R S  - - P H O E N I X  . ALGUOUERQUE - SANTA F E  
! S A L T  LAKE C I T Y  . E L  PAS0 . T U C S O h  . R E N @ / S F t R K S  



Page 2 c -  3 
P R O J E C T  E. P a ~ a r o  - - Holiolarn - SL\ Harbor 

SL\  Harbor F r e e ~ a \ s  LOG OF TEST BORING NO.EP-151 
JOB \ O  E87-26 DATE 4-14-89 

R I G  TYPE ChlE-'5 
BORING TYPE ODEK. Gear Bit 
SURFACE ELEV.  1158.1' 

LL 
4 \ 

14J c, 4 C 

U1TY.L CLiSSIFICiTIOi 

SAND. GRAVEL & COt5l3LES 
tract' of s i l t  6: cia\. p l t ' d ~ ~ n i ~ l i n ~ l t l \  
med~unl  coarse angular s.rnd. poorl\ 

I 

50 
i I 

0 70.0 "- 
I J;.o I -= 

I ! 1 moist to graded. subrounded to rounded 
I I saturated I gra\el S: cobbles. lou pls>tlc~t! 10 

I I \\ belor! 59' nonplast~i  broa n - e ,. 
1 

, 7 1 9  d -s -1J IOfl: I 

?O.O ! - = =  

I 
I note cons~derablc cl:~! t rc111i i I '  10 

t i  1 

, d - e  
I I 1 5:' b 5 9  ia 61' 

- u 

- 60- I I I --.. 
5 5  - - -- note claye! sand lens f'rc81il >.> 1 1 1  

I I *," I j 
I I -u 

I 

I ! dense to 
/ ver! dense 

I 

- 
- I -", 

JLQ- 
I - 
' -Q 

1 
I 

- 5 0  I - 
0 > 

I -," 
, I q o  1-z 

I I -- 
r r  

6 5  
I e 

i 
I 

1 

I - - I  I 1 

1 7 0 1  
I t 
I -," I I I 
I 1 Q.D ' 

Q 

I 

I 

I 
I 

a- 

I 

I 

I I I 
I 
I 

G \\' 
I 

7 

I 

I 
t 

I 

I 

I 
I 

I 
I 

I 

I I I 

I 

a 

- I DEPTH 1 'OUR OAT' A - D r i  I c u t t ~ n g s .  6 - G l o ~ k  r a m ~ l e .  l m , S E R C E S T .  HACIShlhS d IICCh\\ lTli -i 61.0 12:4Op 4 - 1 2 - 8 9  S 21t O.D. 1.3811 I . D .  tube sample. 
* I  59.0 19:35a 4 - 1 3 - 8 9  U 3" O.D. 2.4211 1.D.  tube sample. - - CONSULTING G E O T E C H K l C k -  ENGlNEEcZ7S 

T - 3" O.D. f h l n - w a l l e d  Shelby tube. PHOENIY  . ALGUOUEROUE S A N T A  - 
' SALT  L A K E  C l i Y  . E L  PASO - TUZ53N . P E ~ ~ ~ S P A R I S  

I P Pressuremeter Tes: 

dense to 
ver! dense 

saturated 

1 

I 

! 

I 

I 

I 

I 
I 
I 

I 

1 
1 

I 

SAND & GRAVEL. [raze of sllt. 
some cobbles up to 5" ~n dinmerei. 
\ifell graded subangular tn n n g u l ~ ~  
sand. predon~~nantl!  pofirl! grndcd 
subrounded to rounded grn\el. 
nonplast~c. brotifn 

note occas~onal niodernrel! I ~ m e  
cenlenred sand lens 

note 3" t h ~ c h  seam o f  cln!e! sand 

note increase ~n cenlentnt~on bclou 
9" 

GROUNDWATER SAMPLE TYPE 

I 
I 

/ at 97' 

I 
I 
I 

I 

- 4 - 
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Page 3 o t  3 

~ h o k a m  - SL\ Harbor 
~ k y  Harbor Freeways LOG OF TEST BORING NO.EP-157 

JOB KO. E87-56 DATE 4-14-89 
I I 1- 

i U :  3 i RIG T Y P E  ChlE-75 
' 0 1  I rl 4J , 4 J  4J . .4 I i BORING T Y P E  ODES, Gear Bit i $ A   LO u 01 .-( 

1 l o  ,, . u c  L u u . d i a  SURFACE E L E V .  1158.1' - 
I 

IL .4 1 ? I 3 1  3 C C Y ' .  DATUM 
1 - 4 ,  

O ..H 2: E3124 rn.4 'I 4 J 1 4 '  l a  . d r L 3 . d . 4 m r l  1 %  U I  .d.d arn E E 
U C Y  L T  I L O  1 UI UI 4 ' ~ 1 1 3  O O O I L I C O - r m  RENARKS I 

V I S U A L  CLASSIFICATION 
0 . 4 1 ~  o w  I J cn cn o - r u  r o a o  3 m o u  

G \$' dense to SAND & G R A V E L .  trace 01' s i l t .  
1 I very dense some cobbles up to 5'' in dianlerer. 1 
I 
I 

well graded subangular rc angular 
i saturated sand, predominantl! poorl!. gradcd. 

I I subrounded to rounded gra\el. 
nonplastis. brouln 

I I SILTY CLAY.  some f'inr 2rnint.d 

saturated 

I hard 

note: 
Gear I311 
107' to 127' 

sand, some gravel. nlodcl.atel! limc 
cemented. high plnsticit!. light 
brown 

note: decrease i n  p lns t~c~ t !  \ \ 8 ~ t l i  
depth 

Stooped gear bit  at 127' 
Sampler refused at 127'7" 

3 GROUNDUATER 

59.0 19:35a 4 -13 -89  

SAMPLE TYPE 

D r i l l  cuttings. B - B lock  sampl 
2" O.D. 1.38" I . D .  tube sample. 
3" O.D. 2.42" I . D .  tube sample. 
3" O.D. t h in -wa l led  Shelby tube. 
Pressuremeter Test 

I m 8  CONSULTING G E O T E C H N I C A L  E N G I N E E R S  - - PHOENIX . ALBUOUERQUE . S A N T A  F E  
! SALT  LAKE C I T Y .  E L  PAS0 . TUCSON . R E N O / S P A R K S  
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PROJECT E. P a ~ a r o  - Holloliarn - SLI Harbor 

S L Y  Harbor Freeways LOG OF TEST BORING NO.EP-158 
JOB NO. E87-56 DATE 6-19-89 to 6-21-89 

BORING TYPE 6" ODEX & 4 I lIZ" Gear. I S i l  -- 

SURFACE ELEV. I 153.6' 

I 
I 

I 

I 
I 

I 

subrounded, n o n p l a s t i c ,  grn!, 

GROUNDUATER SAMPLE TYPE 1 
A - D r i l l  c u t t i n g s .  B - B lock sample. H.4USKlNS & I )ECk\\ ' l l - l l  

55.6 9:OOa 1 6 - 21 -89  S - 211 0.D. 1.38" I .D. tube sample. - 
8:15a 6 -22 -89  U - 3" O.D. 2.42" 1.D. tube sample. CONSULTING GEOTECHNICAL ENGINEERS 

PHOENIX . ALBUOUEROUE - SkKTA F E  T - 3" 0.D. t h i n - w a l l e d  Shelby tube. ! S A L T  LAKE C I T Y .  E L  PASO - TUCSOK . RENO/SPARK:  
I P - Pressuremeter Test 



P a g e  2 c L  3 
PROJECT E .  P a ~ a g o  - Hoholiam - Sli j  Harbor 

~ l i v  Harbor Freeways LOG OF TEST BORING NO.EP-158 
DATE 6-19-89  to 6 -21-89  

BORING T Y P E  6" ODES K 4 l / 2 "  Gear H i t  
SURFACE E L E V .  1 153.6' 

predominantly fine to medium 
grained sand, gap graded gravel. 
nonplastic. light brown 

1 SILTY CLAY.  medium to  h i ~ l i  
plasticit\.. u.eakly 10 niodt.r:l~el! 
lime cemented. brourn u. i t l i  sonic 

GROUNDUATER SAMPLE T Y P E  i - - DEPTH D A T E  
A - D r i l l  c u t t i n g s .  B -  lock s a m p l e .  I s ISERGEIVT. HAUSIi lNS & BECi i \ \ ' I I~ l I  

55.6 9:OOa 6 - 2 1 - 8 9  ! s - 2.1 O.D.  1.38~1 I . D .  tube s a m p l e .  -,HI 
55.2 8:15a 6 - 2 2 - 8 9  : U  - 3" O . D .  2.42" I . D .  tube s a m p l e .  - - C O N S U L T I N G  G E O T E C H N I C A L  E N G I N E E R S  

P H O E N I X  - ALBUOUEROUE . SANTA FE 71 63.0 ,12:30p 6 - 2 0 - 8 9  7 - 3" O . D .  t h i n - M a 1  l e d  S h e l b y  t u b e -  f S A L T  ;ACE C I T Y  - EL PASO . T U C S O ~ .  . RERO/SPAR, .S  z: I 2 - P r e s s u r e m e t e r  T e s t  

C - 1 s  



Page 3 o f  3 
PROJECT E. P a ~ a e o  - Hohokam - Sli\ Harbor 

~ l i y  Harbor Free\ra\fs LOG OF TEST BORING NO.EP-158 
JOB 50. Eg7-56 DATE 6-19-89 I 0  6-21-89 -- 

SURFACE ELEV.  1 153.6' 

note: occasional thinl! in terheddcd 

I 

I 

I 
I 

I 

~ 
I 
I 

! 

brown to brown 

Stopped Gear  Bit at  153' 
, 
i 

GROUNDWATER SAMPLE TYPE 
A - D r i l l  c u t t i n g s .  B - Block  H A U S K I Y S  S IIEC:I\\\ 1 . 1 ' 1 1  

55.6 9:OOa 6 - 2 1 - 8 9  s - 211 O.D. 1.38l1 I.D. tube  sample. 
55.2 8:15a 6 - 2 2 - 8 9  U - 3'' O.D. 2.62" I.D. tube  sample. CONSULTING GEOTECHNICAL ENGINEERS 

I 63.0 1 2 ~ 3 0  , 6 - 2 0 - 8 9  T - 3" O.D. t h i n - u a l l e d  Shelby tube.  PHOENIX . ALGUOUEROUE - SANTA F E  
' SALT LAKE C i i Y  . EL PAS6 . TilCSON . KENO,'SFACl.S 

P - Pressuremeter  Test  



E a s t  Papago Freeway 

B o r i n s  liumber N o r t h i n g  E a s t i n g  E l e v a t i o n  

EP-153 8 8 5 9 3 0 . 5  502513 .0  1 1 5 2 . 4  

EP-154 8 8 5 8 0 7 . 9  502922 .7  1 1 5 0 . 9  

EP-155 8 8 5 8 7 2 . 9  502617 .3  1 1 5 2 . 8  

EP-156 8 8 5 7 3 0 . 2  503123 .6  1 1 3 9 . 4  

EP-157 8 8 5 4 3 8 . 5  5 0 3 5 6 1 . 1  1 1 5 8 . 1  

EP-15E 8 8 5 5 5 0 . 0  5 0 3 4 5 3 . 8  1 1 5 3 . 6  

SERGENT, HAUSKINS & BECKWITH . 
U M U L T Y l t  GEOTECIUZU ENZWEERS 

WE,,,. . TUCSOL . .MI FE . W T  WE c m  . E. prscl. n ~ w s ~ r a c s  



HOLE 
NO 

SERGENT, HAUSKIHS & BECKUITH 

TABULATION Of TEST RESULTS 

Job No. E87-56 
UIO 60  

UNIf  IED S [EVE ANALYSIS-ACCUN X PASSlNG LAP NO 
DEPTH CLASS L.L. P . I .  1200 1100 150 140  130 416 110  10  14 .25' .37Sm.5'  

- 7 5 '  1'  1.5' 2'  2.5'  3' 3.5' 4 '  6 '  8 '  10' 12' 



SERGENT, HAUSKINS & BECKYITH 

TAEULATIDN OF TEST RESULTS 

Job No. E87-56 
HI0 5 8  

U N I f  IEO SIEVE ANALYSI S-ACCUH X PASS1 NG LAB NO 
DEPTH CLASS L.L.  P. I. 1?00 1!00 150 140 130 116 110 1i 1 25' .375'.5' 

-75 '  1  1.5' 2' 2 ,5 '  3' 3 .5 '  4 6 ' 10' 12' 



HOLE 
N@ 

EF-155  

EF- 15: 

EP-156  

U N I f  I E F  S I E V E  ANALYSIS-ACCVP : PASSING LAE' Nf 
DEPTH CL/,Ss L.:, P. 1, ;:(I? $lO$ 15: #4(i # ] 6  t1il 1; # $  ."' .375'.f, '  

B B 1 . f '  " ' cm 9' ? c a  4" 
&.J .. - . a d  [ .  8' Iib' 12' 



F'F'OJECT: E A S T  F'AF'AGO FREEWAY 
SAMPLE:  E P - 1 5 3  @ 112' TO 1 1 5 '  

J O E  # E87-56 
D A T E  6/29/89 
W.O. # 60 
LAB # 1325 

........................................................................ 

C:ONSOL I D A T  I ON T E S T  

I N S I T U  M O I S T .  C:ONTENT 
INUNDATED M O I S T .  C:ONT. 
MO J YT''_IF:E C:t:::-UF' 
DF:Y DENS I TY 

29 9% 

28.5% 
-1.4% 

'3(:).E, p c f  

CONSOLIDATION TEST 

El1 25 O.= 0.5 1 n 
.L 4 e 16 32 

KPS PER SOUPRE FOOT 



SEPGENT , HAUSI: INS,  ? I3EC t.::W I TH 

13EOTEC:HN I C:AL EN13 I NEERS 

F'F.:OJEC:T: EAST F'AF'AGO FREEWAY 
SAMF'LE: EF-153 @ 132 '6"  TO 1>4'L1' 

JOE # E87-56 
DATE €/Z13/E1'3 
W.O. # 60 
LAEl # 1327 

C:ONSOL I DAT I ON TEST 

........................... 

I N S  I TU MOIST. CIONTENT 
I NUNDATED MOIST. C:ONT. 
MO I STUF:E F'I C:t:I-UF' 
DRY DENSITY 

CONSOLIDATION TEST 

m1z5 0.25 '0.5 1 3 - 4 e IE 32 

KF'S PER SOUARE FGGT 



SEF:GENT, HAUSt. I NS, % EEC:t:'W I TH 

GE0TEC:HNI C:AL ENGINEERS 

F'R0JEC:T: EAST PAF'AGO F-F:!. - W A Y  
SAMPLE: EF'-153 C? 1 4 6 ' 6 "  TO 1 4 8 ' 6 "  

JOB # E87-56 
DATE ,5/2'3/8-3 
W.O. # €.(:I 

LAB # 1, 22.3 

........................................................................ ------_------------------------------------------------------------------ 

C:DNSOL I DAT I ON TEST 

_--___-_-_-_------------------------------------------------------------ 

I N S I T U  MOIST. CONTENT 38.1% 
INUNDATEE MOIST. C:ONT. 3 2 . ~ ; ~  
MOISTURE F'I C:t:I-UP -5.4% 
DRY DENSITY 7 6 .  1 pl:f 

CONSOLIDATION TEST 



FiR0JEC:T: EAST F'APAGO 
SAMPLE:  EF' 154 @ 114' TO 115' 

JOB # E87-56 
DATE 6 / ~ _ ' 6 / 8 ~ 3  
W . O .  # 513 
LAB # 13i-bi 

........................................................................ ........................................................................ 

C:ONSOL I DAT I ON T E S T  

I NSI  TU NO 1 ST. C:ONTENT 
INUNDATED MOIST. C:ONT. 
MO I STUFIE F: ' I  I::/:::-.Up 
DFIY DENS1 TY 

CONSOLIDATION T E S T  

EP 5 4  @ I TO 115' 



.T a I:: +t 
- ,- ;:, 7 i:; -. 

L It, 

I,, 4 1 :; 4 ,  j .=: \ ; , p i ,  
, C, w.n. tl E *  

i.C4E: U 1 :,L E.: 

T ] I I T . I-'L71..IT ENl- z(-! . 2"; 
F- 1 N A L  MCJ I ST . C OI;ITENT - a  8:. , 1 . 3 7. 
MOISTURE P I  I::I .--ur' - - < $  . r - i  .-I I" 

...I r DF' t  l-lEtJ'51T'r .. l , 4 ;:I 1' 

CONSOLIDATIObl TEST 



: N5 I TU NO1 ST .  lC:Ltl~dTEt\ll- 
r- I V A L  Pli? 1 ST.  !I ClrJTtTtJT 
1 - 4 7  , 1,-1 _IJ 7 TCIF'E F'I 111 -i.-If.' 

\ -  ! ! 12 >r' p p~ c:, 1 7-  >,' 

CO~NSOLIDATION TEST 



J O E  * E87-56 

D A T E  - . . / , ,,,; b,3 . . 

I.J.0. k tl 
LAF 44 1 ??C -. .-I 

1 /\IS i TU ViO 1 ST. C'OI.dTENT 
I lJVt\I3kTEt! PIO I ST. CLINT. 
PlOI STUF:E F:"II~.~--UF' 
[,i?.y ~ ~ r d c  ,I - I T . ~  

CONSOLIDATIObJ TEST 

EP-I58 (I3 I TO 103'6'' 



INslTU MCI151. ~ ' i l l d l E t J T  
I I\IUIJLJATELJ MU 1 S'I . 11 Llld-I . 
I.1O I STUF'F FBI C I -UF' 
DF'Y' DENSIT1 

CONSOLIDATION TEST 



H 

3 .  
* I.! 

.-I 8 i  

W W  
L Y 

S 
ti. 

Of 1 8 
A ul- 
3 a $3 

r u ul 
I-- iL z 

3 Q 3 LLJ 
r - C l I - C l  
4 Z XJ 
1.0 3 u :- 
Z Z O L  
- - E l 2  



UNC:ONF I NED C:OMF'F:ESS I ON 

JOB NO E87-56 
DATE  6/2'3/84 
W.O. NO. €0 
L A B  # 1x25 

F'FYOJEC T E A S T  F'AF'AGO FT.::EEIWAY 
BOF.:ING E F - 1 5 3  @ 113' TO 115' 

PIAX 1 MUI.1 STF'ESS 
A T  S T R A I N  = 

SAMPLE H T  10. '31 5 
WET WT 866.31 
DF'Y W T  €84.67 
D IAMETEF;: 7. 1'35 

AREA 4(:3. 65'3 II:M 
VOLUME 443. 788 1::~: 
WET DENS 121 .'3 LE./C:U 17T 
% M O I S T  26.5% 
DF:Y DENS ' 3 6 . 3  LE/C:U F T  
---------.--- - .  

T I M E  DEFORMATION L O A D  STRESS 5TF:A I N  





UNC:ONF I NED C:OMF'EESS I ON 

JOB NO E 8 7 - 5 6  
DATE 6/2'3/89 
W.O. 1\10. 60 
L A B  # 1 3 2 7  

Pt?OJEl::T EAST F'APAGO FF;:EEWAV 
BORING EF'-153 @ 1132'6' TO 134'6' 

SAMPLE H T  1 4 . 4 3  
WET WT 1 .?.? .? 4 2 ---. 
DF:Y WT '3'37.  53 
DIAMETER 7 . 3 1  

MAX IMUM STRESS 
AT S T R A I N  = AREA 41. '36 '3 C:M 

VOLUME 605. 607 C:C: 
WET DENS 126. 0 LB/C:U F T  
% M O I S T  22.5% 
DRY DENS 102. 8 LE/I_'U F T  
---------------------------.------------------------------------------.--- 

T I M E  DEFORMATION LOAD STF.:ESS S T R A I N  



UNCONFINED COMPRESSION 



SCFIGENT, HAUSt-1: I NS Zd E+EC:t.::W I T H  

UNI1:ONF I NED C:OMFIRESS I ON 

JOE NU E87-56 
DATE  6 / 2'3 / 8'3 
W.O. NO. L O  
L A B  # 1 2203 

F'F:OJEC:T E A S T  PAPAGO FF:EEWAY 
B O R I N G  EF' -153 @ 1.16'6" TO 148 'E ; "  

SAMPLE  H T  12.15 
WET WT 8 .77  - .- .?E, 

DF:Y WT 589. €4 
D I AMETEF: 7 .283  

MAXIMUM STRESS 
AT S T R A I N  = AREA 4 1 . €5'3 C:N 

VOLUME - .J 06 . 1 5,s 1:: 1:: 

WET DENS 102. 0 LE/C:U F T  
% M O I S T  40.3% 
DRY DENS 7 2 . 7  LB/C:U F T  

T I M E  DEF0F:MAT I ON L O A D  STRESS S T R A I N  

(1) (1) (1) (1) . (1) 
0.048 I N  25 LE 0.3 TON/SQ F T  1 . 0 % 
(1) . 0.3 6 38 (1) . 4 2 . (1) % 
(1). 144 43 0 . 5 3. 0 %  
(1) . 1 '3 1 36 (1) . 4 4 . (1) % 
0.239 .-. Lrl .-, (-) - . 2 .- 5.  0% 

(1). 287 8 0 . 1 6 . 0% 
(1). 335 4 0. o 7. 0% 
(1). 383 (1) (1) . (1) 8 . (3 % 
0. 43 1 (1) (1) . (1) 9. (11% 
0. 478 (1) (1) . (1) 1 0 . (1) % 
0. 526 (1) 0 . (1) 1 1 .  (11% 

0. 574 (1) (1) . (1) 12. (:)x 
(1). € 2 2  (1) (1) . (1) 13. 0% 



- - - - - - - - - - - --a - 

UNCONFINED COMPRESSION 

EP-153 @ 1 6 6  TO 148'6" 

k 
M 
E 
cn 

0% 4% 8% 12% 
2% 6% 10% 1 4% 

SmPlN 



SEF'GENT, HAUSI'. I NS I d  BEC:t::W I TH 

UNC:ONF I NED I:::OMPF:ESS I ON 

JOB NO E87-56 
DATE 6/26/89 
W.O. 1\10. 58 
LAD # 13(:)6 

F'ROJEC:T EAST F'AF'AGO 
EOFIING EF' 1 5 4  @ 1 1 4 '  TO l l Z 1  

SAMPLE HT 
WET W T  

UF:Y WT 
D I AMETEF: 

AREA 
VOLUME 
WET DENS 
% MOIST 
DRY DENS 

13. 085 
1 C)57. (34 

838.06, -. ,245 
M A X  1 MUM STF.IESS 1. 1 T / S @  F-T 

4 1 . 2 2 ~  C:M AT S T F A I N  = 4 % 
5Zm:J. 4 3 6  l::l:: 

1 2 2 . 3  LE;/II-U F T  
2L. 17. 

'37.0 LB/C:U F T  
--------------------------------------------------------.---------------- 

T I M E  DEFORMATION LOAD STRESS STRAIN 

(1) (1) (1) (:I . (1) % 
C).(:)'jZ I N  21 LB (3.2 TON/S[SI F T  1 . 0% 
(1) . 1 (1) 4 45 0 . 5 2 . (:)% 
(1). 156 77 0 . 3 3. 0% 
(1) . 2(:) 8 1 02 1 . 1  4 . (:I% 
- -. 

(-1 . z 6 (1) 63 0 . 7 5. 0% 
(1) . 3 1 2 1 (1) 0 . 1 6.1% 
0. 3 6 4  6 0 . 1 7.1% 
0 . 4 1 6 6 0 . 1 8. 1% 
(:I. 468 6 i:) . 1 9.1% 
i:; zzi:) 5 (1) . 1 10 .  1X 
(1). 572 5 0 . 1 1 1 . 1 %  
1:). € 2 4  5 (I . 1 1 2 . 1 %  
0. 676 C 

J 0 . 1 1 3 . 1 %  







SLL k,E.Nl , t i G i J S t  1 NS .C_. t;EL t l4 l T h 

UtdC SNF I NEE 1: OrlF'FaESS I I-JN 

J uE{ klE7-56 
DATE 7 ,: la3/U '3  
~ 4 . 0 .  rJi1. il 
LAB # 1 '; 3 6 

& 

SAIIIF'LL tll 
WET WT 
DF'Y LIT 

D I AMETEF' 

A F E A  
VClLUME 
WET DEt.15 
7. I.1 CI T ST 
DF:'Y' DEPJ5 





JOB PdO Ee--56 
DATE 7 /  la3.'89 
W.O. NO. 61 
LAB # 133- 

F'ROJEIST E A S T  F A F A G O  
EIDF' I '  fF.-lSE: @ 3.33' T O  1 3 4 ' E . "  

14b'EF.r 
VCILUME. 
WET DENS 
:! M O I S T  
DF",' DEtdS 

1 :: . 4 '5J5 
c, 1 (:I . 2 3 
4tj-. 4 5 

(1.. i:)55 
NAX I PIUII STF.:ESS 

- - 
3 . .  1 T /SE  F--T 

,ism 7035 I_:M A-I STF'&,It.i = 2 .' i. 

35'3 .  7'34 l_'C 
105. '3 LE:, rI:U F T  TYPE OF  F A  1 L.LIF:E_ EiHEAF: 

-8 - ;.v . 52 
8 1 . 1  LE;[il KT 

- _---__ 
T I ME DEFOF:MAT I ON L O A D  STI-rESS ~;TF:& 1 N 

(1) i:) t:j . (1) 7. 
(1) . (1) 43 I rd 31 LE (2.5 TON.ISL1 F'T 1 . (1) 7- 
!:I. (:laj3 LI ' I$ -. (11 . 9 2 . k:) 7. 
13. 148 -.. .- 

/ C) 1 . 1  3. 
( 3 .  1037 6 (1) 1 . 11) 4 . i:) X 
11). ::46 4E (1) . C C J. 0% 
(11 2'35 39 (1) . 6 6 . (1) % 
!:). 344 33 0 . 5 7 . (1) % 
(1). 3'34 - - . ',-' 

-L 1:) . 4 8. 
i l .  443 j 8 (1) . . . 2 . (2 7. 
(1) . -Is32 15 1:) . 2 1 ( I  . (I):< 
1:). 5 4  1 12 (1) . " I 1 . (1) :,: 
1.11 . 5 '3  i:) - - 

1 (:I (-1 . 2 1 z .  i:)X 
$:I. ~ . a ~ ! : l  7 , 0 .  1 1 2 >. 



UNCION-FINED COMPRESSION 



PRESSUREHETER TEST RESULTS 

Boring EP-153 - - - - - - - - - 

Volume Vo - - 217.7 cm-3 
- - - - - - - - - - - - - - - - -  

Pressure Pom - - 6.8 bars 
- - - - - - - - - - - - - - - - -  

Creep Pressure Pf - - 20.98 bars 
. - - - - - - - - - - - - - - - -  

Volume Vf 

Hydrostatic Water Pressure P= (ho + H)rt/lOO(Kpa)= 1.67 bars - - - - - - - - - - - - - -  

Limit Pressure = P1 = 2Vo + Vc = 2Vo + 786 =1221.4 cma3;50 bars(estint&red) 

Pore Water Pressure u = Tw ( z  - hw)= 9 . 8 1 ( ~  - hw)= 1.92 bars 
- - - - - - - - - - - - - -  

Horizontal at Rest Pressure = Po = ( z r  - ~ ) K O  +u= 4.70 bars 
- - - - - - - - - - - - - -  

Cst Limit Pressure PI = P1 - PC - - 45.30 bars 
- - - - - - - - - - - - - - -  

Pressuremeter Modulus Em : 

Em = 2.66(Vc +(Vf + Vo )/2)(Pf - Pom)/(Vf - Vo) = 1492 bars ; 3115.2 k-cf 
- - - - - - - - - - - - - - - - - - - - - - - - - - - -  

11) Pressuremeter Uriload Modulus Em(-) : 

12) Pressuremeter Reload Modulus Em(+) : 

= 15426 bars ; 32209.0 ksf 
- - - - - - - - - - - - - - - - - - - - - - - - - - - -  

= 5067 bars ; 10578.9 ksf 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  

- I SERGENT, HAUSKlNS & BECKWITH 
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PRESSUREMETER TEST RESULTS 

BORI t lG  EP-153 

50 
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0 200 





CREEP CURUE 

BORING EP-153 A T  116.2 



PRESSUREMETER TEST RESULTS 

Volume Vo - - 223.1 cm-3 
- - - - - - - - - - - - - - - - -  

Creep Pressure Pf - - 25.97 bars 
- - - - - - - - - - - - - - - - -  

Volume V f  - - 246.5 cm-3 
- - - - - - - - - - - - - - - - -  

Hydrostatic Water Pressure f l =  (tlo + H)Tt/lOO(Kpa)= 1.67 bars 
----- . . . - - . - --  

Limit Pressure = P1 = 2 V o  + Vc = 2Vo + 786 =1232.2 cm-3;70 bars(estimated) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Pore Water Pressure u = Tw ( z  - hb:)= ?.el(; - h w ) =  2.54 bars 
- - - - - - - - - - - - - -  

Horizontal at Rest Pressure = Po = (zT - ~ ) K O  +u= 5.61 bars 
- - - - - - - - - - - - - -  

Net Limit Pressure P1 = P1 - Fo - - 64.39 bars 
- - - - - - - - - - - - - - -  

Pressuremeter Modulus Em : 

Em = 2.66(Vc +(Vf 7 Vo )/2)(Pf - Pom)/(Vf - Vo) = 2313 bars ; 4828.9 ksf 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  

11) Pressuremeter Unload Modulus Em(-) : 

12) Pressuremeter Reload Modulus Em(+) : 

= 8945 bars ; 18676.8 k r f  
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  

= --- bars ; - - - ks f 
- - - - - - - - - - - - - - - - - - - - - - - - - - - -  

I SERGENT, HAUSKINS 8 BECKWITH 

- - R I Y Y l X  . TUCSOk , URUXKRCwE . SANla FE . S N T  L U E  CITY. EL P L J O  RFUOSPARKC 

-- 

CONSULTING G E O T E C I H W  EffiUEERb 
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PRESSUREMETER TEST RESULTS 

BORI NG EP-153 





BORING EP-153 AT 137 

CREEP CURVE 



PRESSUREMETER TEST RESULTS 

Boring EP-153 
- - - - -  - - - -  

Depth 153.5 
- - - - - - - - - 

Volume Vo - - 160.1 cm-3 
- - - - - - - - - - - - - - - - -  

Pressure Porn - - 
- - - - - - - 

4.46 bars 
- - - - - - - - - -  

Creep Pressure Pf - - 10.36 b a r s  
- - - - - - - - - - - - - - - - -  

Volume \'f - - 195.4 c m - 3  
- - - - - - - - - - - - - - - - -  

Hydrostatic Water Pressure P= (ho + H)Tt/lOO(Kpa)= 1.67 bars 
- - - - - - - - - - - - - -  

Limit Pressure = PI = 2Vo + Vc = 2Vo + 7 8 6  =1106.2 zrn-3;40 
- - - - - - - - - - - - - -  

Pore Water Pressure u = rk.: ( 2  - hw)= $.el(; - hw)= 3.03 Dars 
- . . - - - - - - - - - - -  

Horizontal at Rest Pressure = Po = (=r - ~ ) K O  + u =  6.35 bars 
- - - - - - - - - - - - - -  

fdet Limit Pressure P? = P1 - Po - - 33.05 bars 
- - - - - - - - - - - - - - -  

Pressuremeter Modulus Em : 

Em = 2.66(Vc +(Vf + Vo )/2)(Pf - Pom)/(Vf - Vo) = 1082 bars ; 2259.4 k s f  
- - - - - - - - - - - - - - - - - - - - - - - - - - - -  

11) Pressuremecer Unload Modulus Em(-) : 

12) Pressuremeter Reload Xodulus Em(+) : 

= 5694 bars ; 11886.6, ksf 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  

= 8647 bars ; 18054.1 ksi 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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PRESSURE.YETER TEST RESULTS 

Boring EP-153 
- - - - - - - - - 

Volume Vo - - 160.i crn-3 
- - - - - - - - - - - - - - - - -  

Creep Pressure Ff - - 19.36 bars 
- - - - - - - - - - - - - - - - -  

Volume Vf - - 195.4 cm'3 
- - - - - - - - - - - - - - - - -  

Hydrostatic Water Pressure F1= (ho + H)Tt/:OO(Kpa)= 1.67 bars 
- - - - - - - - - - - - - -  

Limit Pressure = P1 = 2Vo + Vc = 2Vo + 786 =1106.2 cn1-3;iO 
- - - - - - - - - - - - - - -  

Pore Water Pressure u = Tw ( z  - hw)= 9.81(z - h w ) =  2.03 bars 
- - - - - - - - - - - - - -  

Horizontal at Rest Pressure = Po = ( z r  - ~ ) K O  -u= 6.35 bars 
- - - - - - - - - - - - - -  

Net Limit Pressure P1 = P1 - Po - - 33.05 bars 
- - - - - - - - - - - - - - -  

Pressuremeter Modulus Em : 

Em = 2.66(Vc +(Vf + VG )/2)(Pf - Pom)/(Vf - Vo) = 1082 bars ; 2259.4 ksf 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  

11) Pressuremeter Unload Modulus Em(-) : 

12) Pressuremeter Reload Hodulus Em(+) : 

= 5694 bars ; 11888.6 ksf 
- - - - - - - - - - - - - - - - - - - - - - - - - - - -  

= 8647 bars ; 18054.1 ksf 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SERGENT HAUSKNS d BECKWITH 
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PRESSUREMETER TEST RESULTS 

BORING EP-153 

CCfBECTED W E  (CU CIA) 





CREEP CURVE 

BORING EP-153 A T  153.5 



PRESSYX1,:EETER TEST RESLJLTS 

Volume Vo - - 360.4 cm-3 
- - - - - - - - - - - - - - - - -  

Pressure Pom - - 
- - - - - . - - 

Creep Pressure Pf - - l 0 . 0 7  bars 
- - - - - - - - - - - - - - - - -  

Volume Vf - - 392.2 cm-3 
- - - - - - - - - - - - - - - - -  

Hydrostatic Water Pressure P= ( h n  + H)rt/lOO(Kpa)= 1.72 bars 
- - - - - - - - - - - - - -  

Limit Pressure = P; = 2Vo + Vc = 2Vo + 786 =1506.& c m A 3 ; 3 2  
- - - - - - - - - - - - - -  

Pore Water Pressure u = Tw ( z  - hw)= 9.&l(z - hw)= 2.27 bars 
- - - - - - - - - - - - - -  

Horizontal at ilest ?ressure = ?O = (zT - ~ ) K O  +u= 5.24 bars 
- - - - - - - - - - - - - -  

Net Limlt Pressure P: = P1 - PC - - 26.76 tars 
- - - - - - - - - - - - - - -  

Pressuremeter Modulus Em : 

bars (estiniatec.; 
- - - - - - - - - - - - . . .  

Em = 2.66(Vc +(Vf + Vo )/5)(Pf - Porn)/(Vf - Vo) = 698.1 bars ; 1457.6 kcf 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  

11) Pressuremeter Unload Modulus Err,(-) : - --- bars ; - - - ksf 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  

12) Pressuremeter Reload Modulus Em(+) : =3146.5 bars ; 6569.8 ksf 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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PRESSUREMETER TEST RESULTS 

Volume '.'a 

Pressure Pom - - 3.49 bars 
- - - - - - - - - - - - - - - - -  

Creep Pressure Pi - - 10.67 bars 
- - - - - - - - - - - - - - - - -  

Volume Vf - - 392.2 cm-3 
- - - - - - - - - - - - - - - - -  

Hydrostatic Water Pressure P= (ho + H)rt/lOO(Kpa)= 1.72 bars 
- - - - - - - - - - - - - -  

Limit Pressure = P1 = 2Vo + Vc = 2Vo + 786 =1506.8 cme3;3? bars(estl~~iate~) 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

Pore Water Pressure u = Tw ( 2  - hw)= 9.81(z - hw)= 2.27 bars 
- - - - - - - - - - - - - -  

Horizontal at Rest Pressure = Po = ( z r  - ~ ) K O  +u= 5.24 bars 
- - - - - - - - - - - - - -  

Net Limit Pressure P1 = P1 - Po - - 26.76 bars 
- - - - - - - - - - - - - - -  

Pressuremeter Modulus Em : 

Em = 2.66(Vc +(Vi + Vo )/2)(Pf - Pom)/(Vf - Vo) = 698.1 bars ; 1457.6 ksf 
- - - - - - - - - - - - - - - - - - - - - - - - - - - -  

11) Pressuremeter Unload Modulus Em(-) : 

12) Pressuremeter Reload Modulus Em(+) : 

= --- bars ; --- ks f 
- - - - - - - - - - - - - - - - - - - - - - - - - - - -  

=3146.5 bars ; 6569.8 ksf 
- - - - - - - - - - - - - - - - - - - - - - - - - - - -  
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BORING EP-154 

PRESSUREMETER TEST RESULTS 







PRESSUREMETER TEST RESULTS 

Boring EP- 154 
- - - - - - - - - 

Volume Vo - - 3 1 6 . 8  cm-3 
- - - - - - - - - - - - - - - - -  

Creep Pressure Pf - - 2 0 . 9  bars 
- - - - - - - - - - - - - - - - -  

Volume Vf - - 4 0 2 . 9  cm-3 
- - - - - - - - - - - - - - - - -  

Hydrostatic Water Pressure P= (ho + H)Tt/lOO(Kpa)= 1 . 7 2  bars 
- - - - - - - - - - - - - -  

Limit Pressure = F: = 2Vo + Vc = 2Vo + 786 =14:9.6 cm-3;33 
- - - - - - - - - - - - - - -  

Pore Water Pressure u = Tw ( 2  - hw)= 9 . 8 1 ( 2  - hw)= S . E 7  bars 
- - - - - - - - - - - - - -  

Horizontal at Rest Pressure = Po = ( 2 ~  - ~ ) K O  +u= 6 . 1 3  bars 
- - - - - - - - - - - - - -  

Net Limit Pressure PI = P1 - Po - - 2 6 .  e 7  bars 
- - - - - - - - - - - - - - -  

Pressuremeter Modulus Em : 

Em = 2.66(Vc + ( V f  + Vo )/?)(Pi - Pom)/(Vf - Vo) = 5 1 5  bars ; 1 0 7 5 . 5  k s f  
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  

11) Pressuremeter Unload Modulus Em(-) : = --- bars ; - - - k s f  
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  

12) Pressuremeter Reload Modulus Em(+) : = 7 6 5 8  bars ; 
- - - - - - - - - - - - - - - - -  

1 5 9 E 9 . 5  ksf 
- - - - - - - - - - -  

SIRGENT HAUSKNS & BECKWITH 
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PRESSUREMETER TEST RESULTS 

BORI NG EP-154 



BORING EP-154 

PRESSUREMETER TEST RESULTS 





CREEP CURUE 

BORING EP-154 A T  149 



PRELIMQFIARY ESTIMATE OF 
LANDFILL BOUNDARY SCALE, FEET 

NO. DESCRlPTlOW DATE I I 
RE VISIONS 

A 1 
: + -  SERGENT, HAUSKINS & BECKWITH 

CONSULTING GEOTECHNICAL ENGIMEERS 
- t -  I 











NOTE: BASE MAP FROM GANNET T FLEMING, JAN. 1990 




