1
iI
SAMPLE
DEsiGnaTion | SCIL CLASS. - CLASSIFICATION TESTS SECONDARY TESTS
e 3 3 —
: ngg Df:}l’l—l USCS1 ICE2 — Soil Gr;:l:;ion (%) — c:\:'lnotis:;s} Atterberg Limits Dg'n?':tv c:rE":LD: (S;:: (I:E‘:::c;\ £p0. | 7xuu | Txcu! Txeo| ps. lconsot. ;:::L Chern. m:c)rr:r;al Comments
@ ' 4 4303200 | 760 : LL | PL | P ] (echl | SN :
( 1 0.01 oL  |Veri. 100.3
L 1.3 ML IVyp 43.3 54
2.7 0oL Vx,r 301 15 X
l 3.7 ML Vyr 71.5 46
_ 4.2 ML sy 92.6 47 X
| 8.5 | sp v, 18.9
0.5} sp _ lyr 19.5 67
[ 13.5] SP Nyr 4.6 18.1 75
. 18.5 | sp-sM fvy | 22 70.2 7.8 | 13.5 2.71
[ 23.5 | SP-SM |Vy 11.3 13.0
28.5 SM Vy 18 68.4 i3.6 12.1
Y 33.5 | sm (v, 13.8 10.6
’ " 8.5 sv v, | 17 69.7 13.3 | 10.4
| 43.5 | sM vy, ' 9.7
1 48.5 | sm |y, 24 63.3 12.7 8.6
2 0.1 SP ' 23.4 100 2.68 X
0.3 SP 97.7 2.3 22.8 102 2.69 X
0.9 SP 22.0 52.3] 2.1
2.2 SM 11 75.5 13.5
2.7 | sp-sM 45.51 1.9 : X
2.8 | sP-SM 8.6
3.0 | sSP-SM 23.0 49.71 2.0
3.4 sSp 22.8 98 2.65 X
3.5 5P 96.1 3.9
3.9 | SP-SM 10.9
8.4 ML 33.4 50.7 | 2.1
|
‘ 1. USCS = Unified Soil Classification System =——— Harding Lawson Assoclates .Laboratory Test Summary - LNE
2. lca =U.S. Army COTPS of Engme?ris ln? Classification System == Engincers, Geologisls . Pt. Thomson Development Project
i: Efﬁfb?ﬂ"f;e:zﬁ'.ﬁﬁ?:: [C)‘::?:siit;:t!cl:nmmhosfm 15-3 & Geophysicisls Winter 1982, Geotechnical Study D'l
5. NP = Non-Plastic ‘ EXXON Company, U.S.A. _ =
DAAWN JOBHUMBER APPROVED DATE REVISED DATE
5 9612,031.08 22] 4/82




; SAMPLE
| oesianation| SO!L CLASS. : CLASSIFICATION TESTS SECONDARY TESTS
! 2 LN I ' il Gradati ist. | Atterberg Limits | Dry | Org. Loss | e 4 | mhaw
1 ;5:9 Df:::-H uscs |Ice S S0 - %;d;'; (%) = c::i's: T Dr;;fi’tv Ig%on ;pr:: cond. | FPD- | TxUu | TXCU | TxCD| DS, |consal.| o~ | Chem. Thci:::l Comments
! 2 8.5 ML - 26.3 | NP NP | NP |100 2.68 X
l‘ 9.9 ML 31.2 90 2.72 X
| 10.5 | M 30.6 46.4] 1.9
|. 10.7 | ML 15.2 84.8 29.0 94 2.73 X
11.3 ML 32.5 89 2.69
1290 M. |- 38.6 80 X
14.1 ] M | 38.8 81 2.70 X
14.4 ML 28.7 40.811.6
14.5 ML 35.7 83 X
18.5 MH 51.8 29.9)1.2
18.6 MH . 48.4 72
N 19.0 | M 46.2 35.0 | 1.4
' 192 m | 42.4 76
25.7 ML 55.5 65
26.5 ML 7.4 92.6 28.0 86
27.3 SM . 23.4- 99
30.0 SM 16.0 36.3]1.4
30.2 SM 15.0 98
35.0 ML 26.3 99
40.2 ML 21.2 106 2.74 X
40.7 ML 8.2 68.9 2.8
‘ 40.8 ML ) 21.1 107 2.72
41.6 ML 26.3 96 2.72 X
’ 41.7 ML 2.72
41.9 ML 2.72
| 6.7 | ML 97.3 | 32.5 89
51.2 ML _ 26.0 97
! : -
l _
; :ﬁcfuzsuz:::‘: SC:I:pE‘:;sg:lc:}:eo;r.ssr:;egassiﬂcation System =—— ::;;:;1%3:; ;\:soclates ) ‘P- ta b?hrc:?'l ZOOI:YDE-Eee'lsOme?:thTOaj g!t PLATE
! 3. Elec. Cond. = Electrical Conductivity in mmhos/em BESEA i L. | _
I 4, F.P.D,= Freezing Point Depression,*C Winter 1982, Geotechnical Study D 2
5. NP = Non-Plastic EXXON Company, U.S.A. e -
) DRAWN JOBH NUMBER APPROVED DATE REVISED DATE
1 P 9612,031.08 =40 4/82




l
|
x
|| SAMPLE 1soicLass. CLASSIFICATION TESTS SECONDARY TESTS
DESIGNATION -
g 1 2 . : i<t Atterberg Limits Dry }Org.-Loss A e 4 Thaw ma
§g DT::H el N G &"i':‘s;;;;:‘*’ Zh Cr“T's:""’ e | e | pen lgi?';.:tr,‘% Zav. Cond; | F+F0- ] TXUU | TXCU | TXCD| DS, {Consol- ooy | Chem. Th(:orndl Comments
2 | 60.5] sM 10 59.3 30.7 13.0 48.1] 2.0
60.7 | sm 14.8 120
66.5 | @p 1.8 17.7 48.3} 2.0
67.5] GP 9.1 2.69
3| 0.0 M 37.9 44.3]1.8
i.56] sp 35 60.4 4.6 10.6 2.69145.711.9
1.7 | sp 18.8 117
3.5 sp 18.3 48.212.0
4.5| sp 2.2 57.212.3
6.0} sp 0.7 9.9 2.69| 52.5{ 2.1
) 7.5 SP 8.7
9.0 | GP-GM 56 36.6 7.4 8.6 54.9]2.2
12.0 { sp 6.5 51.9 }2.1 :
15.0 | sp 19 78.8 2.2 22.4 50.5 | 2.1
19.0 | ¢ 8.6 2.69151.62.1
25.0 ] @p 4.8
30.0 | GP-GM 50 44.3 5.7 5.8 50.8 | 2.1
30.2 | GP-GM 5.3 118
50.0 | GP-GM {Npp 4.0 30.4 §1.2
a | 00| m 26.4 96
1.1 SM 21.4
1.7 | sp 98.0 2.0
1.8 | sp ‘ 22.7 101 X
2.8 sp § 24.5 46.3 | 1.9
3.0 | sM 27.1 | -~} -~ |np | 97 2.69 X
= Unified Soijl Classification System arding Law clate T
£t s Aoy e g s it s B e mcon hercrorons Pregels ¥
% F.P.D.= Freezing Point Depression, *C ' Winter 1982, Geotechnical Study D"3
5. NP = Non-Plastic DRAWN JOBNUMBER Eji‘%EEDCONEaﬂy, U.S[.)ﬂe. REVISED DAIE
J 9612,031.08 DEG 4/82




D;m;%hl soiLcLAss.| - CLASSIFICATION TESTS | SECONDARY TESTS
. e 3 4 .
% S DT:JH uscs' |ice e > Gr;:::m ) - C:q;'_s:;“ Ruerers L'm'_u Denity c:r?:'i::s e e 1£.p0.| Txuu | Txcu | TXCD| D.s. |Consol 2::;] Chem. T‘;:'dai . Comments
@ 14 -4to +200 -200 LL | PL | PL{ ipct) | O : :
4 9.5 ML ). 43.8 44.41 1.8
9.6 | ML 41.6 77
12.0 ML 41.0 43.8] 1.8
12.4 ML 38.8 78 X
13.0 0oL 36.3 80 15.9 | 2.67 X
13.3 oL 43.7 33 26 b 75 2.67 X
13.8 ML 9.9 90.1 47.5 72 2.67 X
14.4 ML : 48.7 33 26 1) 72 2.7 X
15.0 ML _ 45.5
18.3 MH . 70.8 57 2.68 X
18.8 CL 14.7 56 2.66 ) ) X X
N 190 | o 68.4 58 2.66
v lws | a 74.7 |as | 26 | 18 '
19.6 cL | 71.1 57 2.66 X
20.2 ML 69.0 47.411.9
25.0 0oL : 1 25.9 - 12.0
25.5 SM ; 3.8 44.311.8
25.6 | SP-SM " 9.7 133
26.0 SM 7 52.8 40.2 12.9 120 _ "
30.0 ML 65.6 22.3
31.0 ML 22.8 100
40.0 ML 24 .4 27 22 5
40.2 ML : 23.1 105
44 .5 ML 1 24.1 74.9 22.5 107 )
49.5 SP 21.9 53.1])2.2 ) -
50.0 SP 2.8 13.7 121 2.69
!
l . USCS = Unified Soil Classification System )
| F i ot e Ctain s i Piu Thomson Gevelopnent ot Y
| 4. F.P.D. = Freezing Point Depression, °C eophysicists Winter 1982, Geotechnical Study D'4
5. NP = Non-Plastic EXXON Company, U.S_A.
JOB NUMEER APPAOVED DATE AEVISED DATE
9612,031.08 TER 4/82
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D;m;%” SOIL CLASS. CLASSIFICATION TESTS SECONDARY TESTS
25 2 il Gradation {% Moist. Atterberg Limits | Dry | Org. Loss c. Etecs 4 -
58 D'{E:er uscs ICE Giadvel = -_4?3!1(1200{ : l-:ZIEE'Is Cont. (%) LL Pi Pl DFPT;;V IE%&“ gr::\' Cond._ F.P.D. | TXUU | TXCU D.S. |Consol. Co:::l. Chem. Th(;;::ial Comments
51 0.1 |SP-SM (x| 14 76.4 9.6 27.1 2.71 | 61.5] 2.5
0.5 | sP-SM Wx.c 16.2 ' 54.3| 2.2
2.0 | SP-SM_PNx.c 14.0 90.9| 4.0 X
4.0 SP_ Nx,c 3.5
4.5 1 ~SM_ Nfbn 36.4 26.3{ 1.0
6.0 SM__ Nfbn 18.0 110
6.5 | _sM_ Nebnl 22.0 18.3 107.9) 4.0
6.7 SM__ Pibn 18.9 108
8.0 SM__Nfbn 13.5 122 108.7) 5.0 X
10.0 SP 1.1 6.9 21.2] 0.8
10.1 SP 6.2 102
1 16.0 ML 33.0 83.7| 3.4
1 lw1 ] m 34.8 85
16.5 ML 52.0 17.6] 0.7
16.7 ML 38.4 80
19.0 ML 35,5 61 X
19.2 CcL 39.5 79 X
19.5 CL 36.6 | 31 | 21| 10 | 87 2.72 X
20.3 CL 42.3 78.11 3.2
25.5 ML 52.4 66
31.1 ML | Vy 43.6 42.91 1.7
31.2 ML Ve 46.3 72
45.5 v 1.6 98.4 41.9 28.1} 1.1
45.7 cL |v, 33.6 86 X _
46.0 cL |, 1.0 99.0 36.2 67 X
51.0 L vy 27.0 37.9] 1.5
51.2 L vy 28.8 92
;. chgsu-s?ﬁg gzirlp?;sfsg::;aitri::nsrzeanassification System :a'_dl"'g"a“”"_““"dal" Laboratory Test Summa.i'y PLATE
3. Elec. Cond. = Electrical Conductivity inmmhos/cm Ti=-y ;g,;‘;’-‘;,,’;ﬁ;:?;@'“ Et Thomson Developmer_mt Project D 5
4. F.P.D. = Freexing Point Depression, *C inter 1982, Geotechnical Study -
5. NP = Non-Plastic EXXON Company, U.S.A. ] .
DRAWN JOB HUMBER APPROVED OATE AEVISED DATE
4 9612,031.08 Ded 4/82
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|
|
-
I
i[_ Dém;%‘“ solLcLass.| - CLASSIFICATION TESTS SECONDARY TESTS
HEN 1] 2 il Gradati Moist, Attesberg Limits | Dry 1 Org. Loss \ 3 4 | Thaw
. g% ng“ uscs | ice S S°"-4 g;;'; x) T Cmt'_ N TR Dle:;fi;v IQEE"E (5;’::: E',Td__ £rD. | Txuu ) Txcu] Txeo| oS, jconsol. g:mL Chem. Th;::':' Comments
[ 6 | 0.1 smM 49.3 50.7 31.6 48.6 { 2.0
0.5 | smM 22.5 47.3{1.9
| 1.0 | smM 22.5 48.112.0 ]
| 3.5 § ML 29.2 47.311.9
3.6 | M 30.4 92 2.69 X
a.0 | m 34.7 ' |s2.112.1
4.1 { M 84.9 33.4 88 2.68
a6 | m 323 | vl ap {np | 90 - {2.69
5.2 | m 21.3 _ _ la8.4]2.0
5.3.|.sp-sm ] | 22 68.5 | 9.5 .| .14.1 121 | e2e9| '
Al oeas | osesm | - 18.7 | | ~|s0.1]2.0
Vo e om | - | s2a7 | e | | 14 |
i 7.2 |-sp=sm | ' 7.4 | 95.9 | 3.8
9.2 | sm 11.4 49.4 |2.0
| 9.3 | sm 9.3 120
12.0 | oM 19.1- 111
[ 12.5 | ML 24.1 48.7 | 2.0
' 12.6 | ML 22.5 87
1351 M 2.71
14.1 | M 25.1 32.1 |1.3
143 ] M 1.8 98.2
1.7 | ML 23.3 99 2.71 137.1{1.5 X
15.4 | ML 26.2 100 X
16.5 | ML . 23.0 104 2.71
1 21.4 | M 26.4 47.7 |1.9
| 2.5 | m 23.1 | 29 |24 | 5
21.7 | ML 4.2 95.8 23.1 107 2.73 X
. USCS = Unified Soil Classification System ) _ .
| %A b et s B Do P Thomsan bevelopment Froje ¥
[ 4 E.P.D. o Freezing Point Depression, *C ==& Geophysicisls Winter 1982, Geotechnical Study D"B
5. NP » Non-Plastic EXXON Company, U.S.A.
DAAWN JOB NUMBER APPRAOVED DATE REWVISED DAlE
| P 9612,031.08 R 4/82




I
1
l I
:! Dém;:l%hl SOIL CLASS. CLASSIFICATION TESTS SECONDARY TESTS
g 1 2| il Gradation {% Moi Atterberg Limits Ory | Ors. Loss Elec? 4 | Thaw
. 5% Df::-H uscs | ICE G.rlglvel Seil -4%1%00‘ ) F'EE’ Cont’.s:-‘%} m -Pf, - D{e;\csfi;'y 'IQF%YHOH :‘::' Cond, F.P.D. | TXUU | TXCU | TXCD| D.S. |Consol. Consol. Chem. Th(:c::::’al Comments
6 j22.1 | m - | 20.4 106
25.0 ML 25.5 101
30.0 ML -- 24.3 102
35.5 | GP-GM . 56 38.7 5.3 6.7 2.68 | b2.5] 2.2
35.6 | GP-GM - 6.0 141
40.5 GP 2.8 3.4 123
7 0.5 0L PNx,n 108 34 X
1.0 0L X, T 31.3 80 14,0 | 2.32
1.6 oL x,r 138 29
2.0 oL Nx,r 250 19 X
Y | 5.0 [se-sm |y 220 17
5.4 [SP-SM Vg 43.1 59
5.9 |SP-SM }Vx 23.6 79
2.0 SM Vx 3 70.3 21.7
14.0 P x,r 245 18
15.0 5P Vx.r 190 24
19.0 |sp-sM|v, 12.9
24.8 | ML Py, 114 36
29,0 Mo |y 7.3
34.0 |SP-SM |V 7.4 12.8
39.0 M v | 24 58.3 17.7 16.6
a0 | sm v, 19.4 14.8
49.0 SM Vx 41 43.5 15.5 11.9
8 0.0 GM 44 26.7 29.3 23.8
0.1 GM 31.8 49.6 ] 2.0
| S e e S e Y rasification System = ardingLawson Associates Laboratory Test Summary Pue
3. Efec. Cond. = Electrical Conductivity g mmhos/cm E21551 & Geophysics Winter 1982, Geotechnical Study I]'7
4. F.P.D.= Freezing Point Depression,*C . y
I. S. NP = Non-Plastic DFAwN 0B NMBER E‘uxpi((])l‘vib{:c:mpany, U.S‘;:}E. REVISED BAE
: X 9612,031.08 ‘ DER 4/82
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D;m;iﬂ SOIL CLASS. CLASSIFICATION TESTS SECONDARY TESTS
2 2 il Gradation {% ist. | AtterbergLimits | Ory | Org. Loss o 4
59 DIIE;’TH usc; ICE o 50'.4%;%0‘ ) T c:rt. o T T o T ngglt_y E’E{L}b" _ g'::‘ 2":; FPD. | Txuu | Txcu | Txco| D.s. fconsol. ;? ’:L Chem. m;:‘"dal Comments
| 8] 3.0] sp 15 80.4 4.6 15.4 2.68 | 51.2]2.1
g 5.0 SP 40 56.4 3.6 9.5 55.91 2.3
] 2.0l sp 8.0 54.9] 2.2
3.5 -Sp 9.2 60.2] 2.5
- 8.7 _sSP 6.7 78
9.0 SP 15.3 120 72.51 3.0
10.2 ML 25.6 78.7 | 3.2
5 104} M 24.1 100
12,2 | m 22.6 103 X
12.8 ML 26.0 99 2.73 X
| 13.0 | ML 25.3 79.313.2
Py a9 M 28.8 52.4] 2.1
50| m 26.4 98 X
- 18.0 ML 23.3 63.1]2.6
24.0 SM 10 43.0 47.0 18.7 .
25.0 SM 36.4 14.0- 121
37.0 |SP-SM 40 52.9 7.1 13.9
g | 0.0 SM 63.5 36.5 23.7 113
0.1 SM 22.5 52.4 § 2.1
0.5 SM 22.1 105 X
4.4 SM 50.0 | 2.1 X
4.5 | M 24.7 101 2.71 | x |
5.0 SM 22.5 52.4 | 2.1
5.1 SM 22.7 103 2.70 X
5.6 ML 22.6 _ 50.0 { 2.0 '
5.7 SM 32.1 a0 2.72 X
L }’iﬁsu".s'-_"xg:: Scz':p?:“"gf;i‘;:::}'gegﬂﬁmim System ——— :ar_dlngl.awson_Assoclatcs ' Lab_?.ratory Test Summary PLAE
3. Elec. Cond. = Electrical Conduc.tivit! inmmhos/cm JED &%ﬁgo&bgm : Pt homson Developmer_;t Project D 8
4, F.P.D. = Freezing Point Depression,*C Winter 1982, Geotechnical Study -
5. NP = Non-Plastic EXXON Company, U.S.A.
CRAWN 208 NUMBER APFROVED DATE REVISED CWIE
¥ 9612,031.08 4/82
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SAMPLE

ot ..
e B

SOIL CLASS. CLASSIFICATION TESTS " SECONDARY TESTS
DESIGNATION -
g 2 it Gradation (% ist. | AuerberyLimits | Dry | Org. Loss | et 4 1
59 DE:JH uscs | ice o Soit ‘4:'5;;" (%} i cm'f:%) —— T n:;;fi]tv oo 2‘:: Cond, | F2:0- | TxU | Txcu | TxeD| DS, |consol | Co:::!-, Chem. Th;:;a' - Comments
9 6.6 ML 28.2 53.1] 2.2
7.0 ML 40.6 59.4 '
7.3 ML 28.2 2.75 | 39.8}] 1.6
7.4 ML 26.4 98 2.74 X
801 M 34.2 51.8] 2.1
8.1{ m 28.4 96 2.74 X
| 9.0 ML 27.4 | NP NP | NP 96 2.74 X
9.7 |- ML 35.0 86 2.71 X
B 9.9 M }..28.2 | - 453.902.2 1
_ Toslw | _ _'_::_._3? 0 - 1 w0720 |
4144 ). M ' \;.:41 g1 g -'-?8-."-'-. : 'IX
y | 15.0] m g7 | 78 I X
SR EERE" 80.4 | 53 2.66 X
. 19.5 ML 51.3 68 X
20.0 ML 37.0 46.01 1.9
25.0 ML - 67.4
25.4 | sm 33.2 az.5)1.7
25.5 SM 35.7 79
30.0 SM 38.8
31.6 M 30.2 90 X
36.0 | smM 23.6
36.3 SM 27.8 96
40.9 ML 32.8 {35 27 8
41.1 | ML 34.5 | 37.8}1.5
41.2 ML 32.8 91 2.73 X
41.4 CL 1.8 93.2 31.2 90 X
a1.9 | cL 27.6 96 X
1. UsCs = Unified Soil Classification System Harding Lawson Assoclatea Lab altor PLATE
¢ i ol S B oo e
4. F.P.D. = Freezing Point Depression,*C inter 1982, Geotechnical Study -
5. NP = Non-Plastic EXXON COmp@ny, U.S.A. '
JO8 NUMBER APPROVED DATE REVISED OATE

1

9612,031.08 (S 4/82




e

]

DEE‘S,IAG:‘::'[{-IEN SOIL CLASS. CLASSIFICATION TESTS SECONDARY TESTS
gg DEFTH uscs‘ .c: Soll Gradation {%) Moist. Atterberg Limits Dgl?’:tv Ort.vl.-o” spec. | Elec” F.P.E: Txuu | Txcu | Txcof 0.5 Jconsol. Thaw | e | Comments
o (fr) G:‘a;el 4?31%00 Féﬁ?]’ Cont.{%}{ | | pL P (pch) E{nﬂlgion Grav. | Cond. " | Consol. 7| Cond
9 1 46.8 | ¢CL 29.3 93 X
50.5 1 ML 25.1 97
55.5 { ML 16.5 112
60.0 ] GP 2.8 106
60.5 § GP 6.2 96
61.0 | &P 96.1 3.7 0.2
10 0.5} sp-SM | Ve 91.1 8.9
1.0 | sp-sh f Vo | 23.3 {105 Loay - L
1] 3ofsp-smlv] e |
N b 3.5 spesm | ve . {re3.8 o .]6.2 0.2
w5 | osposm | v | 232 izafoeal j
7.0 | Sp-sM | vc 251 12.5 | 0.4
8.5 | sp-sM | V¢ 89.3 10.7
9.5 | sp-sMm | v¢ | 26.9 27.2 | 1.1
12.0 | sp-SM | N 23.5 109 | 4.1
14.5 ) sm 19.4 110 106 { 4.0
15.0 | sM 23.2 101 90.9 } 3.9 X
16.5 | sM 24.4 99 '
18.0 ] m Yy 28.1 85
20.5 | m Vr 28.9 95
26.0 | M |vx, 42.7 77
31.0 ML Vp 21.6 27 121 6 108 X
40.5 | ML Vpr 19.6 107
6.0 | ML Ve 27.3 9 o
51.0 | ML Ve 22.7 104 N
L o e o Cosibaton Sy S ey Laeron esoiats Laboratory Test Summary =
3. Etec, Cond. - Blectrical Conductiity inmimbosfom LA fg.;?h?gggogm 52: Thomson Development Project D_] 0
4. F.P.D._= Freezing Point Depression,"C- nter 1982, Geotechnical Study _
5. NP = Non-Plastic EXXON Company, U.S.A. :
DRAWN ~ JOBNUMBER v APPROVED DATE REVISED DATE
> 9612,031.08 4/82
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[S——

DESSm'tI%N S50IL pLASS. CLASSIFICATION TESTS SECONDARY TESTS
g 1 2 il Grad % Moist. Atterberg Limits | Dry | Org. Loss 3 4 T
§ Di::“ uses ICE Gﬁvel T ‘418'?;4:%: - l_’ztﬁﬁs Cont. {%)}]{ 1, P?_ I I D(El:f-‘sf')w lggi‘tr'on (S;:::. E:::;; FPD.§ TXUU | TXCU| TXCD| D.S. {Consol. ;:::I Chem. Th;::l Comments
11 | o.0] sp 12.2 as.8| 1.8
5 4.0 6P 77 22.0 1.0
5 10.0} &P 82 17.1 0.9 8.4 48.9] 2.0
15.0) 6P 51 45.5 3.5 8.1 109
17.0 ] &p 2.3
19.5 | &P 8.5 48.0} 2.0
) 19.7 1 6p 8.3 114
22.0 | 6P 68 31.3 0.7 2.70
30.5 ] 6P 0.5
| D T - 1.1
1 |:38.5 ) sp-su 9.7. 1
™y {.40.0 | .sP | -8.0 a3 4269
¥ |ao | eP-am 58 1339 8.1 | 74 o 1 495} 2.0 |
1.2 | ap-am 5.6 124 R
29.0 | sp 41.3 54.8 3.9 2.68 o
12 0.0 | OL - - fNx.r 406 11 - X
0.5 | OL Xr 74.1 0.6 | 0.0
0.6 | oL juy.p 27.6 78 X
1.0 Pt |-- 100 37
1.5 Pt |- 5
3.3 1cE | -- 0.3} 0.0
6.2 sm|x 429 10
6.7 1 SM }Vyx 74.7 45
9.0 M Jv,| 3 79.6 17.4 | 30.0 71|02
9.1 | SM |V, 19.2 93 X
9.5 | su v, 38.3 65

1. USCS = Unified Soil Classification System
2 ke =U.5, Army Corps of Engineers lce Classification System
3. Elec. Cond. *= Electrical Conductivity in mmhos/cm

2|

Harding Lawson Associates
£ngineers, Geologists

Laboratory Test Summary
Pt. Thomson Development Project

11

4. F.P.D. = Freezing Point Depression, °C & Geophysicisls Winter 1982, Geotechnical Study D'
5. NP = Non-Plastic EXXON Company, U.S.A.
DRAWN JOB NUMBER WD " DATE . REWVISED DATE
g 9612,031.08 ™ 4/82




SAMPLE

DESIGNATION SOIL ?LASS. CLASSIFICATION TESTS SECONDARY TESTS
25 L P il Gradation {% Mojst. Atterberg Limits Dry | Org. Loss I.‘:c:.3 4 -.-Tha
52 Df:: "1 uscs |ice S > 4:5(;;;00( i o D) v i nrpnéx;y Ig%:trim e Eo o, FPD. | TxUU | Txcu | Txco| b, eonsol| o " | Chem. Thc':::f Comments
12] 14.4] eM  fux 43 42.5 14.5 | 41.4 58

19.0 | SP-SM }Vx 11.3 | 14.7 9.1]0.3
19.2 | SP-SM |Vy 20.8 '
24.0 | sp-sM |y 5.3 | 10.4 11.2 | 0.4
24.2 | sP-sM |vx 14.4
29.0 | sp-sM |vx 16.8 22.210.8
29.2 | sp-sm vy 15.2 81 '
30.5 | ML vy 46.9 31.3 | 1.2
3.7 1 M vk 40.9 72
Tooelaso )l mo v R
L] m vy | 27.2 79
PN B ) y .
13| 0.2 O v n 60.1 15.9 1.6 {0.0
0.3 | 0L [vx.n 54.9 53 X
2.0 | M . 153 24 '
3.0 | SP-SM Iy 21.0 82 X
3.8 | 6P-6M |vy 49 43.8 7.2
5.0 | SP-SM_[Vx 8.3 8.310.3
6.5 | SM |y 16.1 24.3 '
10.0 [ sp-sm v, | 22 65.5 12.6 | 15.8 5.8 0.2
120 { sMm W, 20.0 7.2 |0.2
17.5 | ML [ix,r 76.1 | 3aj25 | 9 |52 ) X
18.0 | ML V. 154 29 | . ”
223 | M vy, d 48.8 29.9 [1.2
22.5 | ML Px,nf 58.6 59
27.0 ) SP-sM v, 11.5 6.9

1. USCS = Unified Soil Classification System
2. Ice =U.S. Army Corps of Engineers lce Classification Syst_em

3. Elec. Cond. = Electrical Conductivity inmmhos/em
&, F.P.D.= Freezing Point Depsession,*C
5. NP = Non-Plastic
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Dess:;m!flﬁm SOIL CLASS. CLASSIFICATION TESTS SECONDARY TEstS
g% DEPTH uscs1 lc: Soil Gradation (%) __ Moist. Atterberg Limits. DBnrsyitY 0%\".—0“ Spec. Elec. F.P.[: TXUU | TXCU | TXCP] D.S. |consol.  Thaw Chem, | he™! Comments
Q {ft) ' G:ivel 4?:(1{!200 l_:}aﬁs Cont. {%} | - LL PL P {pcfl Ig%on Grav. | Cond, ;_Cnnsol‘ Cond .
13 32.0 ] SM vy 45 41.7 13.3 12.9 | 23.0 0.9 E
37.0 SM Vx 11.0
42.0 5M Vx 12.6 9.8
50.0 | SP-SM IVy 34 55.1 10.9 3.6 17.1 0.6
14 0.0 SM 21.7 107 47.7 11.9
1.5 | SM 1 71.9 27.1
1.8 SM 21.6 _ 46.111.9
S U i) IR SSTT2% I Y S NS IO L I 27 I N SEe N o e
2970 ML) R - 2 I R '___.:9_5_  Jemn X '
fobsz ] om _ A 33 f3e-lee et 1 ' N .
6.3 ML s | 1 te} doenl | . | | X
7.3 | M s L b b laawdssebo o e ! -
7.9 ML 31.1- a0
11.0 SM 11 61.1 27.9 25.2 50.4 2.1
11.2 SM 23.5 102
12.5 | sp-sM 16.1 50.1 |2.0
12.7 | SP-SM- 14.2 121
13.5 SP 6.2
15.0 SP 9.5
15.5 Sp 15.1 119
16.7 CL 19.5 33119 |14 _
6.8 | cL 19.5 112 2.75 X
17.0 | €L 18.1 113 X
19.8 CL 20.4 110
Z o= US. Ay oy of Evivers o Cifcion Syt S oo o et AT e
N EPD o Frosting Post Depresgomic oo L =5 & Geopysiosts Winter 1982, Geotechnical Study D-13
5. NP = Non-Plastic — EXXON Company, U.S.A.
kil JOB NUMBER AFPRGVED . DATE REVISED DATE
nf} M 4/82
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Degm;fm SOIL CLASS. CLASSIFICATION TESTS SECQNDAR-Y TESTS
2 i i i Atterberg Limits | Dry | Org. Loss c? 4 Thaw _
%g Df:: H uscs ICE Gﬁ\f&l = irt;a:;t;; e 513%: Cznn(:s:‘%l LL PrgL P D*e:;fi;‘/ lg:i{;on :‘:::- g::!d,_ F.PD. | TXUU TXCQ TXCD] D.S. |Consol _Cunsol, Chem. Th;r:;al Comments
14 | 255 | cL 22.9 103 X
311 0 M 22.8 105 X
35.4 | CL 25.1 |40 | 26 | 14 _
36.0§ ML 25.1 101 X
20.5 | ML 25.1 101 X
5.0 M 47 21.6 31.4 18.9
50.0 | GP 64 34.0 2.0 8.7
15 0.2 | M 32.8 _151.402.1
Aoastowm | -} 735.0 B | 635 26 )
§ B 21 O 0| 8 i e
Loj 27l m 39,0 _ lasa]ro
rA RIS 43.2 |- - lag.ale0
5.2 { M 40.5 146 | 311 & 81 2.65 X
5.5 | ML_ 47.8 ' s0.312.1
7.5 ] SM 52.2 47.8
7.7 | s | 27.3 95
B.2 | SM 26.0 64.5 | 2.6
8.4 1 Md 83.1 70.2 56 X
9.0} M4 81.1 | -- { -- {NP 51 2.43 X
.7 M 64.9 64.3°12.6
10.7 | M 33.4 63.6 {2.6 _
10.8 | M 32.2 86 X
11.5 | SM 28.0 61.5 2.5 _
15.5 SM 18.2 114 2.73 X
16.0 | sM 18.6 113 2.73 X
18.5 | sM 15.2 50.8 2.1 .
;: :Jj:_?;;'::ﬁ SC‘:: gﬁggﬁﬁfﬁﬁmﬁmou System |== nerdingtawsonAssoctates Lab_f;oratory Test Summary PLATE
i S LT s e Taes Ceelomment frujece D-14
o P ieoa P ol DepressionC = EXXON Company, U.S.A. g B
DFLAWN JOB NUMBER APPROVED DAJE AEVISED DATE
X 9612,031.08 DS 4/82
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Déumﬁm SOIL CLASS. CLASSIFICATION TESTS SECONDARY TESTS
2 ] ! 2 il Gradation {% Moist. Atterberg Limits | Dry | Org. Loss| . ) 3 4 -
15 | 18.7 | sM 18.2 104 |
26.7 | ML 18.4 72.0] 3.0 o
26.8 | ML 21.5 106 2.69 X |
36.4 | SC 16.8 51.8] 2.1
36.8 | cL 26.0 95 | X
39.5 | ¢t |vx.d 0.3 | 28|21 | 7 f26.2]1.0
39.6 | CL Wy .y 23.5 102 X
; 9.0 | o Moo 19.2 28.1}1.1 |
Il feer | et M 27.7 92 X
|l dss.o] o Ped | 54.4 68 B g
Jas | 0.1 | sp-sm 23 | e8.3 | 87
H--1e.8] sp-sm 1 | ] a0:8)1.7 X
1.1 | SM 39,9 | 25.1 38.7 | 1.
2.5 | smM 31.9
3.0 | SM - 32.9. 18.0 0.7 |
3.1 | su Mes 48.9 79 X
3.0 | M Ve,s 25.2 97
5.0 | M W« 93.1 | 27.9 13.7 0.5
5.1 ML C.s 42.6 73 X
5.5 | sM s 25.7
6.0 | SM  Pe.s 28.5 93
7.5 ML €.S 21.6 26.111.0
go |l M N 30.1 89 /
9.0 § SM  We,s 39.1 | 29.5 7.8 [0.3
9.1 | M Pe,s 28.5 93 F
9.5 | SM €,S 29.6 91
2 Ve 2.5 Army Cotpe of Engineers 1ot Gissification System Harding Lawson Assoctates. Laboratory Test Summary st
3. Elec. Cond. = Electrical Conductivity in mmhos/om Zj=.5 CEngineers, Geologists Pt. Thomson Development Project
4. F.P.D. = Freezing Point Depression,*C ———_ 3 Goophysicisls Winter 1982, Geotechnical Study - D-]5
§. NP = Non-Plastic = EXXON Company, U.S5.A.
i~ 9612,031.08 B 4782 o .
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SAMPLE

DESIGNATION SOIL 9LASS CLASS_IFICATION TESTS SECONDARY TESTS‘I
2 H 1 2 Soil Gradation (% Moist. Atterberg Limits - Dry | Osm. Loss 3 ¢ i :
§9 m{i:: USCs | ICE ST » %1;;0[ ! e Cont. (%) T T of:;f:;y : 9‘;}3"“ z‘::: E::d F.pD. | TXuU | TXCU ] TXCD]| D.S. [Consol. g::s:l Chem. WC::;I Comments
(16 | 11.0§ SM  |ve s 27.7 | 91 o
15| sM Ve 29.0 8.1] 0.3 |
| 130} ee-m fvr 29.3 17.5] 0.6 T
13.2 | CL-ML {Vy 31.2 | 23 {17 6 '
13.5 | ci-ML |vy 31.2 |24 |18 6 | 90
14.5 | SH |vr 30.7 7.0{0.2
- 15.0 | ML |vp 67.4 30.1 87 __
16.5 | SM |¥¢ 33.8 3.310.3 :
17.5| SM {V¢ 51.2 48.8 29.6 79 )
1 245 M vy S TN ~98 | S | Ty
V447 +oouzyose Y o181 Yws |
0.7 SP 19.9 | 26.8{1.9 -
0.8 | sp 22.4 102
1.4 | SP 19.6° 45.2| 1.8
y 3.4 | Ct-ML 32.6 |25 |21 | s
& 3.5 | CL-ML 32.6 90 2.71 X
3.8 | CL-ML 29.7 49.0] 2.0
4.9 | M 43.4 47.911.9
- 6.1 ] M 33.1 36.9}1.5 |
| 4 6.2 | M 1 5.7 93.3 52.5 67 X
- 6.7 | W 40.5 77 | X
A 7.3 1 sm 50.1 37.4}1 1.5
‘ 9.0 | &M 25.7 89
9.4 { GM a4 16.4 39,6 17.2 48.712.0
9.6 { GM 17.8 108
| USCS il S Cuinon S Syt PP —— Laboratory Test Summary v
3. Elec. Cond. = Electrical Conductivity inmmhos/em HED Engegaomm Pt. Thomson Development Project D_lﬁ
4. F.P.D. = Freezing Point Depression,”C Winter 1982, Geotechnical Study
5. NP = Non-Plastic EXXON Company, U.S.A.
DRAWN JOB NUMBER w0 DAIE REWSED DATE
X 9612,031.08 % 4/82




SAMPLE

SOIL CLASS.

DESIGNATION CLASSIFICATION TESTS SECONDARY TESTS
?:‘ g | DEPTH usc:s1 rcls2 Soil Gradation (%) __ Moist. | Atterbery Limits De[:gtv Or't.vl_'os Spec. | Etec” F.P.t: mxvu | Txcu | Txeo] b Jeonsot] ™ | cnem | Comments
2 {ft) G:&ve_l —4?3?200 F e Cont. {%} [ 1, PL PI {pct) lg?ﬂon Grav. | Cond, _ - :,.Consol. . Cond
17 l10.0 | oM 19.4 50.2{ 2.0
11.5 GP 0.4 3.1
13.3 GP 7.2 114
16.5 | GP-GM 8.6
18.5 ML 18.1
25.7 ML 22.7 67.2] 2.8
25.9 | ML 21.4 106
30.4 ML 18.4 | 114 X
_g 35.0 |- cL | 43 { 26 | 17 ) | | L
A1 sss el 2471 1 403 o f2.18 X T
?.Q.* 3.7 €L 23.9 03 le.rs | X
N 36.3 | m 243 - lios 2.78 X i
At la0.7 |epzeM 58 ] 34.9 7.1 6.6 o o
49.8 | GP-GM 9.8
: 50.3 |} GP-GM 5.2 113
é 18 | 0.3 ] O -- 149 31 X
. 1.0 | oL — 56,2 55 ¥
18.5 |GP-GM |vx 5.7 20.4
| 23.5 |sp-sM |v, | 46 47.5 6.5 | 34.5 (5 eo
28.5 |sp-sM |vy 7.2
| 33.5 [SP-SM fvy | a3 47.3 9.7 1.2
' 38.5 {SP-SM VX _ 7.8 9.3
¥ 43.5 |SP-SM IVx | 32 57.0 11.0 13.7
! 48.5 |sP-sM |vx 10.4 10.5
1
/ 19 ] 0.0 | sP  MNen 2.8 115
3 S }iesisuﬂ.s%:x sC::p(s:' :;sgri!cgaigeo:rss}:egt‘assifmﬁon sﬁem Harding Lawson Assoclates Laboratory Test Summary PLATE
3. Elec. Cond. = Electrical Conductivity in mmhos/cm Engm gse?sbgm ‘I"'t . Thomson Development Project D' ] 7
4. F_P.D.= Freezing Point Depression,*C inter 1982, Geotechnical Study
5. NP « Non-Plastic EXXOX Company, U.S.A.
JOB NUMBER APPAOVED DATE REVISED DATE
9612,031.08 4/82
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Dgslm;%“ SOIL CLASS. CLASSIFICATION TESTS SECONDARY TESTS
41 2 1| 2 it Gradation (% Moist. | Atterberg Limits | Dry | Org- Loss Elec 4 Thaw | -
52 D_'[E;;"" uscs | ice Gﬁm S°"-4 1531:;( ) '_:giﬂﬁ‘- comt. ) [T 7 T 70 D{?csfi)ty igi%on' g’:f‘ Cong. | FPD-] TXUU L TXCU | TXCD| .. |Consol. Consol. Chem. Th;"l::] Comments
19 | 0.1 | Sp W] 9 89.9 1.1
1.0 sp NEbn 2.73
2.2 SP Nfbn 2.2 113 8.33 {0.4 X
4.0 sP Wy § 14 83 3.0 8.8
4.8 | sP |V 15.0 3.8 |01
6.0 P vx 22.5 5.0 (0.3
._JF 8.0 P vk 24.8 81.0 3.3
8.4 P Ik 28.3
9.5 sP fvx 20.2 45.7 | 1.9
A Jaro fse-su vy a3 IR E
i . fié-»-'juf JsP-st vy 5.5 |z2a.8 1o1.2 13.6
Ay J12.20 |sPasM iy a2 84 | -
T L B T {259 | 193.2 §3.7
f 14,2 P Ing 28.8
14.5 P - 22.5 96
15.0 |sP-SM  }-- 21.4 129 (4.3
15.2 |SP-SM  |-- 16.7 102
16.0 MLV, 30.4 _ 130 4.3
16.2 [ ML |V, 28.7 94
16.5 ML |V 26.8 - 97 110 |4.1
24.5 | ML v, 21.6 108
| 24.6 ML vy 36.2 73.8 | 3.0
24.7 ML Ve 37.2 |38 l26 |12
29.0 ML [Vr 48.9 62.212.6
e o s = ittt Labgratory Test Summary =
3, Elec. C(_)nd.-l’ilectriu_:ai Conduc.'}ivit! inmmhosfcm F_-__xf':-g.ii Eng;r;pee;smgseglogms 51-" _Thomsun Developmeqt Project D_]B
4. F.P.D. = Freezing Point Depression,*C inter 1982, Geotechnical Study
5. NP = Non-Plastic EXXON Company, U.S.A.
DRAWN JOB NUMBER APPROVED ' DATE REVISED DATE
8% 9612,031.08 W 4/82




SAMPLE |
\ pesignation] SO'L CLASS. : CLASSIFICATION TESTS ] SECONDARY TESTS
1 2 . : Moist. Atterberg Limits Dry | Org. Loss ] Elec? 4 Thaw . Itherm
%9 Df::“ UsCs ICE } G_r&vel Soil irg;:); &l {:2‘315‘ (h::s:%' T o o D{’;‘g;’f E{ntg{-o" CS;;:::—. Cond, - FPD. | TXUU| TXCU | TXCD|] DS, |Consol. Consol. Chem., Tf(\:on dal Comments
19 | 29.2 M vy 54.8 65
34.5 My 51.1 69
aa.0 | My 12.1
49.5 ML v 21.9. 60.5] 2.5
49.7 | M v, 21.0 105
20 | 0.0 ML | 336 25
0.1 ML 4 5.3 90.7 |
0.2 ML 53.8 | | 46.2) 1.9
EEI RN {29 1S R M T R )
HEIEEEEN: 3 . 6.6 I -. 15561 2.3
Ty 6.5 | -GP-GM 39 4.3 | 67 | 85 R | [48.0] 10 :
A '-}"6".'7'—_'-7['--'GP‘GM - b ) I {51t — _139 1 J ; : T
8.0 GP ‘ 8.0 | 50.9| 2.1
10.0 GP 4.8 | 52.4| 2.1
11.5 GP . 1 75 24.1 0.9 3.2 ' ' .
16.5 GP 7.8 .
40.0 | SP-SM a1 52.9 | 6.1 7.9 _ 2.69
21 | 0.0 | sp-sM | 23.4 106
' 0.1 SP-SM . 6.4 22.9 49.11 2.0
0.5 SP-SM - 92.1 7.9 21.3 102 2.70 1 . X
1.5 | SP-SM 21.7 38.2] 1.5
1.7 } sp-sml | b o2z 102 |
2.0 | SP-SM 91.0 9.0 | 20.8 | 105 | 2.72 | : X
2.5 | sp-sM | | | 46.50| 2.0 ; X
3.1 CcL 20.6 ' 1 36.21 1.4 '
3. F.P.D. = Freezing Pont Depression, *C _ ysicists Winter 1982, Geotechnical Study
5. NP = Non-Plastic EXXON Company, U_S.A.
DAAWN JOB MUMBEHA APPROVED QATE REWSED
O 9612 ,031.08 mr 20 4/82
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DE::\G\IM:IT-IEN SOIL CLASS.[ | CLASSIFICATION TESTS _ SECONDARY TESTS
2| oern 1] 2 Soif Gradation ' ; Atterberg Limits | Dry | Ors. Loss 3 4 | - I -
§g D{m USES |1 o ;g’l"m.m e @t‘:s:'%, — :_ — | Pensiy lg,?g. N g 2’::;; £po. | Txuu | Txcu | Txco| s, [consol g:::;  Chem. Th;:':' Comments
21 | 3.2 cL | | 20.5 {26 |19} 7
3.3 CL | 20.1 111 2.76 . X
4.1 ML 19.3 |l 2.74 X
4.5 ML 19.6 | 39.111.6 | |
4.7 "ML 2.1 97.9 - | 18.9 - 111 | 2.73 X
5.2 ML ‘ 20.5 108 2.74
5.8 ML 20.8 : 48.7 2.0
6.7 ML 21.5 | 37.4 |1.5
7.0 ML 19.2 110 R | x
e, w1 B —twe T T 11 T T |szslzz
9.0 .| s | B R X D 2 '. |
A j9e6 |- - | -1 31.2 | T | I qer.2)2.5
4  fwo.s | sm 1 1 1306 — 1T 1 Te23lzs
10.8 SM ' 29.2 93
12.9 ML ' ' 25.7 : 63.8 | 2.6
16.1 ML 27.3 97 ] ] | | X
16.8 |sp-sM 30.2 70.7 [ 2.9 |
18.0 ML 1 24.0 | 102 2.73 ] i
18.5 ML | 26.6 97 2.74 X
19.0 ML | 22.4 _ 64.4]2.6
25.0 ML 5.6 94.4 22 a1 ] 1 2.73
25.9 ML ' | 25.2 | 77.213.1
26.1 | ML | 25.9 . 99 276 X
26.8 ML | ' 25.9 98 { 2.78 X _
27.8 ML - - 27.0 { 100 2.81 - X
|
S S 0o sy tordmaLomendeesies Laboratory Test Summary &
3. Elec. Cond. = Electrical Conductivity in mmhos/cm §Sj=.3 Cngineers. Geologists Pt. Thomson Development Project
4. F.P.D. = Freezing Point Depression,*C 2= &Geophysicists _ Winter 1982, Geotechnical Study . D'Zﬂ
5. NP =~ Non-Plastic EXXON Company, U.S.A.
DFawn J0B HUMBER APPROVED OATE REVISED DATE _
K7 9612,031.08 = 4/82
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oessm;in SOIL CLASS. CLASSIFICATION TESTS SECONDARY TESTS
gg DEPTH US(:SI 1052 Soil Gradation (%) __ Moist. | Atterberg Limits ] Dggty or!;vl,-m Spec. Bl F.P.E: Txuu | Txcu | Txcol ps. consof. Thaw | em | ™ Comments
9 {#) Gﬂ’ei .4?3.1(1200 _ gne, Cont. (%} | PL Pl {ocf) l_g['}g;i; Grav. ] Cond, . Consol. Cond
21 ] 31.0 €L 25.4 101 X
31.5{ CL 23.7 100
32.0 CL 23.0 101
32.5 CL 26.2 70.9¢12.9
41.0 § 'CL 24.1 38.3] 1.5
41.2 CL 22.5 105
45.0 CL 18.7 108
55.2 | CL-ML 44.2 26 | 20 b
55.5 ) €L 22.0 | 103 )
1 {s00} @ - 22, 6 1 108} } | ;
] ds20] sc 2 725 | 255 | 18.7 " 1s0.1] 2.1
12zl 0.7 ] s 305
1.0 SM 24.8 45.811.9
1.2 SM . 25.1 81
2.2 SM 50.9 49.1 46.5]12.0 X
2.5 | M | 24.5 49.412.0
| 2.7 ML ] 25.8 g9 2.70145.5]1.9 X X
3.3 ML _ : 27.4 46.7 11.9
3.5 ML 28.4 71.6 25.0 24 | 21 3 _
3.8 1 ML 30.7 90 2.69 X
45 | m 42.7 |
- 5.0 ML 43.7 47.2 11.9
5.2 | M 41.4 78
7.5 | €L 52.3 } 35123 {12 47.6 | 1.9
11.5 SP 9.2 49.7 12.0
12.0 { SP-SM 10.3 15.9
1. USCS = Unified Soil Classification System e ' . ah. :
2. Joe~U. Ary Corpsof Eginers o lasifction Sysem S e Pt Thonson Developront Projent 0
4, F.P.D. = Freezing Point Depression, “C === & Geophysicists - Winter 1982, Geotechnical Study D'Z]
5. NP = Non-Plastic = EXXON Company, U. 5 A.
DRAWHN JOBNUMBER . APPHONED REWSED DATE
EY 9612,031.08 ez 4!82




: Dém;a SOIL CLASS. CLASSIFICATION TESTS SECONDARY TESTS
g ! 2 it G ion ist. Atterberg Limits Dry } Org. Loss : Elel:? 4 . 'i‘ﬁaw
§9 Df::)m uscs | ice o Sof;g;; ) i c:ﬂ:::%] — T Drpr::sfi;v_ lgi%on :'::: cond, | FF2- | TX0u | TxCU | TXCD| O.5. [consol. Corsl, Chem. _T}Z:::' Comments
22 | 13.0}f sp 34 65.1 0.9 9.1 50,2} 2.0
15.5 | SP 8.3 2.68] 55.41 2:3
20.0 | sP 37 62.2 0.8 10.6 2.70
30.0 | 6P 54 34.5 1.5 0.9
40.0 ] 6P-GM 5.9 7.6 2.69
50.0 | &P 63 35.4 1.6 11.3
231 0.0 1 M Vx 42.9 55 X
1 1 o3} m Jw |_29.5 _3.6)0.1 |
b bes ] me v 30.3 EE:E X -
[ e ] oM Ly 23.2 J21 { 13) 8 J107 § . X
T } 6.3 1 1ce | -— | 0.3}.0.0 :
f ] 8.3 | ICE -f-- 0.3]0:0 b
- 10.3 § SM Vx 41.6 '17.6] 0.6 a
10.5 | sM ' 47.4 63 n
10.8 | m Vy 11.6 88.4 64.6 54 X
12.5 | CL Vpe 33.9 |33 {2211 | 70 : X
14.0 | CL Vpr 39,1 65
14.5 | cL Vr 30.8 36.5] 1.5
14.7 | cL Ve 37.8 89
F 15.0 § CL Ve 56.7 62 __
19.0 | ¢ v, 31.9 83 X
28.5 | CL v, _ 24.6 93 ‘-
29.0 | s W 84.5 15.5 23.7 | 10.0]0.4
29.2 | SM  Pbe 22.8 58
34.0 | L v 32.5 76 _
9.5 1 ¢ v, 27.7 {27 J20} 7 { 89 X
;: }‘2?; &U'Km Sg:;’f;‘ggg::ﬁ{i’gmwmbn System E=—=HardingLawson Assoclates Laboratory Test Summary PLATE
3. Efec. Cond. = Electrical Conductivity in mmhos/cm {Zi=.: Eﬂg&ﬁ&ﬁwm Pt. Thomson Development Project D_zz
4. F.P.D. = Freezing Point Depression, *C = Winter 1982, Geotechnical Study
5. NP = Non-Plastic = EXXOX Company, U.S.A. :
DRAWN JOBNUMEER APPROVED DATE REVISED OATE
i 9612,031.08 tar 4/82
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DEgg’;#IEN SOIL CLASS.{ - CLASSIFICATION TESTS SECONDARY TESTS
2 1 2 ' i i i Atterberg Limits Dry {Org. Loss ' El 3 4 TH herenal
EZ[PFTH] uses |iee Soit Gradation (%) __ Molst. T |oensity] by, gf:: o | FPO.| vxuu [ Txcu | Txeo| 0. [consol| o | chem o Comments
Q (ft) Gr‘vel . _4?::1%00 F:_;Bf]s Cont- (%} ] PL Pl (peh) lg?‘g{on . - Consol. Cond
23] 44.41 €L Ned 27.2 83
89.0 | €L |vx,d 29.3 _ 35.5} 1.4
49.2 CL Yy 25.5 90
" e . . - -
;. UMSCS, U=_,5,th)l{'::-f:; g;ﬁs?ncg;ﬁ:ﬁs"l’:;egassiﬁmim System S===== Harding Lawson As3oclates ' I.abu)rato_ry Test Summary N _—
3. Elec. Cond. = Electrical Conductivity in mmhos/cm Ti=.3 CLngineers Geologists Pt. Thomson Development Project [y -0y
4. F.P.D. = Freezing Point Depression, *C = & Geophysicists Winter 1982, Geotechnical Study N | &Y B
5. NP = Non-Plastic _ EXXON Company, U.S.A.
. DRAN JOB NUMBER APPROVED DATE © REWSED
X 9612,031.08 Vi3 4/82




Harding Lawson Associates

Initially, all of the sample containers were visually inspected for
signs of leakage or disturbance. The frozen samples were immediately placed
in our cold room and stored at a temperature of approximately -8°C. The
remaining specimens were stored as discussed below.

Shelby tubes were placed horizontally in a specially constructed rack
to reduce sample disturbance during storage. Additionally, the Shelby tubes
were turned 90 degrees every 24 hours to reduce the effects of water migra-
tion. Samples contained in brass liners were kept in an upright position on a
storage shelf, as were jar samples. The grab samples were placed in moisture-
proof plastic bags and stored in a single layer to prevent the bags from
tearing or ripping.

A]fhough care Qas taken to prevent moisture loss within the samples,
desiccation is unavoidable. Therefore, we do not believe that samples stored.

longer than six months should be tested.

2. Shelby Tube Sample Extraction, Visual Classification, and Preparation

After a Shelby tube sample was extruded, an engineer andfor a tech-
nician inspected the specimen and logged it in accordance with the Unified
Soil Classification System (USCS). These laboratory soil logs are presented
as Plates D-24 fhrough D-40. If the soil was bonded, the ice contained in the
bonded soil sample was further classified in accordance with the U.S. Army
Corps of Engineers' ice classification system. The information recorded on
the laboratory soil logs includes comments on structural features and soil
constituents, such as sea shells and corganic materials. These logs provide
more detailed information about the nature of the soils encountered in each

boring than could be shown on the field test boring logs presented in

Appendix B.
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Torvane and pocket penetrometer readings were performed on all fine-
grained soil samples; the va1ués obtained are shown on the laboratory soil
logs. However, because of the character of the soils encountered within the
project area, these values should be used only to compare the relative consis-
tencies of the soil samples. -

Three types of samples were preserved for future use:

Jar Samples. Samples to be saved for primary testing
were stored in glass jars. These samples were gener-
ally 2 to 4 inches high. The tops of the jars were
secured and sealed with electrical tape.

Split Tubes. Some soil samples were. preserved in
split tubes. These tubes, constructed of brass, are 6
inches long and have an inside diameter of 2.87
inches. The tubes were spiit in half lengthwise and
the sail sample was placed within the split tube. The
ends and seams of the tubes were then covered with
plastic caps and taped.

Bag Samples. In some cases, there was excess material
after aii of the desired test specimens were removed.
If this remaining material was not suitable for long-

term storage in jars or split tubes, it was preserved
in a sealed plastic bag and stored as discussed above.

Whenever possible, Shelby tube samples were not extruded until just prior to
testing. This procedure kept moisture loss and disturbance of test specimens
to a minimum and eliminated the need for sealing the temporary storage con-

tainers with wax.
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C. Primary Testing of Offshore Materials

1. Moisture Content/Dry Density

Moisture content and dry density tests were performed to evaluate the
natural water content and dry density of the soils encountered. These tests
served as a basis for correlating the soil engineering characteristics deter-
mined from other laboratory tests. Generally, the wet density of a sample was
determined by calculating its volume and weight. The specimen-was then dried
at 105%C, and the weight loss was used for determining the moisture content
and dry density.

Maisture coﬁtent and dry density was deteﬁnined for all secondary
test specimens. Additional moisture-density tests were performed as required
to establish moisture and density profiles. The moisture contents and dry
densitigs_are reported on the test data sheets,.laboratory test summaries and
on the teét boring 1ogs in Appendix B.

The data indicate that the natural moisture contents of surficial
fine-grained sedimenfs generally vary between 15 to 35 percent. In the under-
lying gravels, the moisture contents are generally less than 15 percent.
There appears to be no distinct variation in moisture content with depth at
any of the test borings.

The boring logs summarize the variation in dry density with depth.
Table IV-6 presents the range in dry density for different soil types.

2. Organic Content

The organic content of selected specimens was determined by the
“Standard Methad of Test for Organic Content of Soils® (State of Alaska,

1980), also known as the organic ignition test. The sample to be tested was
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oven-dried for 24 hours at a temperature of 105°C, and the dry weight was
recorded. The sample was then weighed to the nearest 0.1 gram and placed in a
tared crucible. Next, the crucible containing the sample was placed in 5
miffle furnace at a temperature of 950°C 1500{: until all organic matter
was combusted. Combustion usually occurred within one to two hours. After
cooling the sample to room temperature it was weighed and the percentage of
organic material lost by ignition was calculated.

The organic contents are Jisted in the laboratory test summaries
presented in this appendix and on the test boring logs in Appendix B. If the
organic contents exceeded five percent by weighf, the modifier “0" or term
"organic* is used to describe the soil type.

Although deltaic and marine soils commonly contain high percentages
of organic material (Kolb, 1967; Moore, 1977}, the high compressibility, low |
sﬁear strength, and high moisture content commonly associated with highly
organic soil were not cbserved. The organic content of the samples that were
tested ranged from 12 to 16 percent. Although these soils did exhibit a
decreased density and an increased moisture content, when the behavior of the
organic silts is compared with that of the non-organic silts, there was
neither a noticeably reduced strength nor a significantly increased compres-
sibility.

It has been reported in the literature that when the organic content
of a soil is less than about 20 percent, the effect of the organic material is
less 1important than that of minor .mineralogical or structural differences

(Franklin et al,, 1973). The soils tested for this project commonly contained
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varying percentages of sands, silts, and clays. It appears that these minera-
logical differences have a greater influence on the mechanical properties of
the soil than do the percentages of organic materials.

3. Particle Size Analysis

 Particle size is important because of its influence on the drainage,
shear strength, and compaction characteristics of a soil. Furthermore, the
distribution of particle sizes, i.e., gradation, will affect the in situ
density of natural deposit of granular soils, in addition to being an indi-
cator of frost susceptibility and stratigraphy. In general, coarse-grained
soils drain more freely, have higher shear strengtﬁs, and are more re;dily
compactible than fine-grained materials. Also, well graded, granular soil
typically has a higher density and a higher shear strength than poorly graded,
fine soil.

The quantitative distribution of particle sizes was determined for
representative samples by performing sieve and hydrometer tests. Additional
samples were alsc tested to determine only the percentage of material passing
the No. 200 sieve size. Samples on which these tests were performed are indi-
cated on the test boring logs in Appendix B. Those tested by mechanical
analysis,  including a hydrometer test, are marked *MA". The percentage of
. material passing the No. 4 and Nao. 200 sieve sizes is alsa listed on the
Iﬁgs. A summary of the particle size analysis tests is presented on Plates
D-41 through D-47. Plate IV-15 presents a graphical summary of the test

results,
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DEE,AG’,Q,':\-L“%N PARTICLE SIZE ANALYSIS (% Passing)

=l e I R e e e kR E A EA EA A A A B

1 | 13.5] 5P 4.6
18.5 lsp-: 100 96| 96| 78 [58.4|47.4|44.06(39.1{15.7{ 7.8] 5.0/ 0.9

23.5 [se-sM| | 11.3

28.5 | SM 100 97 | 82 |61.4]47.1/42.1{36.1]18.4/13.6

33.5 | SM - 13.8

38.5 | sH 100 | 83 {56 |43.9/39.5)33.7/17.3]13.3

48.5 | SM 100} 98| 76 49 |37.3]33.6§29.3|16.4112.7
2. | 0.3] sp 100 | 99.8{99.7/99.3|96.6[{17.8| 2.3| 1.0] 0.8

2.2 | SM 100| 98| 89 {83.8/79.5/76.7]72.1{27.0]13.5

2.8 [sP-SM| | 8.6

3.5] sP 100 {99.9{ 98.5] 94.9{79.3] 9.0{ 3.9

3.9 Jsp-s| 10.9
'10.7.| ML 99.8| -- |98.4{84.8]23.0|10.5

26.5 [ ML 100 | 99.9 99.9|99.7} 98.7]92.6

46.7 | ML 97.3

60.5{ SM 100| 99| 90 |86.6 85.7] 84.4{ 79.1| 45.5(30.7

66.5 [ &P | 1.8

3 1.5 SP 100| 96| 65]493.333.4 30.9/25.8 9.9| 4.6

6.0{ SP N 0.7

9.0 [GP-GM 100{ 92} 79] 71| 44|33.930.4 29.6{ 27.8/12.7| 7.4

15.0 | SP 100 95! 92} 81|76.4 754|74.263.4 4.4 2.2

30.0 [GP-GM|- ‘100 90| 78] s50]32.6424.921.918.7] 8.4 5.7
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‘ DEssm%Em PARTICLE SIZE ANALYSIS (% Passing)
] B o IR e g s e L e e S e e e el e
. 4 1.1} SM 21.4
1.7] sp 100 |99.8(99.699.1]07.0{15.0 ] 2.0
13.8] ML 99.8099.8/99.8 [99.6 08,2 | 90.1 49.4 21.8
26.0 | s 100 | 98 | 93 [89.8(8s.1]87.0(85.3 [58.1 [ 40.
30,01 ML - 165.6
4.5 M {100 | 99 [99.3]98.9[98.4(97.5(81.3 | 74.9
50.0] sp 2.8
5 0.1]sp-sM 100 | 93 | 86 [82.5[80.4]78.5]|75.2117.0] 9.6
4.0} sp 3.5
6.5] SM 220
10.0] sp 1.1
45.5( CL 100 [99.8]99.8[09.6 bs.4 k7.2 ] 28.4
46.0] M 100 |99.8]99.8[99.8{99.8199.6 §9.0 [58.6 | 25.2
1
6 0.1 sM 100 [99.9]99.7]99.695.7 |50.7
4.1 ML 84,9 |
5.3|5P-SM 10098 |92 | 78|71.0167.666.1]63.7] 33.8] 9.5 5.2] 2.3
6.7] ML 52.7
14.3] ML 99.4 | .- 198.6{98.2|62.0!24.0
21.7| ML 100 199.8199.6 B9.6 | 98.4/95.8/51,2] 21,5
35.5 GP-GM 100{91 | 74 | aaf31.4le4.2{21.4 h7.4] 7.7 5.3
40.5] GP 2.8
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DESONATION PARTICLE SIZE ANALYSIS {% Passing)
el I e R P e e e e e P P E Y
7 | 9.0 |sm 100 | 92 |83.8|78,5{75.9169.3136.7 IP1.7
34.0 [SP-SM 7.4
39.0 | sM 100 | 991 76 |57.1l4s.0l40,1|35.2|22.2 7.7
44.0 | M 19.41
49.0 |su - 100 | 97 89| 59 141.3{33,9}31.5}28.6119.6 l15.5
8 ] 0.1 |aM f100 78| 78| 73] 65] 56 |51.1149.4)48.6]46.4)35.029.3
3.0 | sp 100 | 97 [ 97] 96 ! 85 |77.1l68.6163,1150,.4l11.5] 4.6
5.0 | sp 100 { 90 | 80 _.- | 60 [29.8]|29.0{28,7127.612.1] 2.6
24.0 | SM 100 | 921 92 { 90 {89.3]88.3]87.9187.4l84.0 a7 0
25.0 | sM 36,41
37.0 [sp-sM 100 { 97] 88| 60 |48.4{43.5/40.8]36.0]14.5] 7.1
9 { 0.0 | sM 100 |99.9{99.8[99.8199.8(81.0/[36.5
7.0 | M 99.5| —--|93,2]59.4122.0] 9,0
25.0 | ML 67.4
30.0 | SM 38,8
36.0 | SM 23.6
41.4 | CL 100 {99.8{99.8{99.6{99.4 |os.2}71.2{37.8
61.0 | aP 72.2|59.9] 34.1) 3.941.3 {1.2 J0.9 |0o.9 |0.4 | 0.2}
10 | 0.5 [sp-sM 100 {99.9]99.5[96.3}12.4] 8.9
3.0 [sp_sid - 10.2
8.5 lsp_sM 100 {99.9/99.9[99.5{98.8193.0]15.2]10.7
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n&;mifm PARTICLE SIZE ANALYSIS {% Passing)
P e 1 IO O 8 ) ) P P 4 e e
11 4.0 | GP 1031 94 9{1 64 123 11.11 7.4 6.4 5.3 1.8] 1.0
10,0 | 'GP 1001 96 189 [ 57 118 {11.31 8.6l 7.5 5.9i 1.7] 0.9
15.0 GP 93 185 |49 8.8 125.2|24.2122.71 7.9} 3.5
17.0 | op | I . 2.3
22.0 | ep 32 |7.0{ 3.8 2.8 2.3 1.0] 0.7
30.5 SP 0.5
34.0 &GP 1.1
34.5 SP-SM 9.7
41.0 GP-GM 1001 97 93 [ 76 | 42 R9.5]125.924.9/23.9{15.5{ 8.1
49.0 SP 100 194.8 90.6 {B2.5 58.71'50.1 44.7‘ 41.1131.7 7.2] 3.9
12 9.0 'SM 100] 99 | 97 [96.2 95.9 1 95.5{ 92.1} 48.5|17.4
14 .4 |- GM 100. ) 87 8_6 57 150.2146.51 45.2] 43.4] 24.0|14.5
19.0 {SP-SM : 11.3
24.0 |sP-sM 4 9.3
13 3.8 |GP-GM 100 { 91 | 80 | 51 }36.5{30.1| 27.9 23.7| 9.7] 7.2
6.5 SH ' 16.1
10.0 SM 1100 97 | 95 | 78 [62.6[53.4 | 50.3% 45.2| 18.0]12.5
27.0 |SP-SM ' 11.5§
32.0 SM 100|888 | 86 77. 55 {44.7|37.5] 35.00 31.6{ 16.5 13.3|
42.0 SM 12.6
50.0 |SP-SM 160{ 97 | 66 [44.5]35.4| 32.4] 28.5 14.5|10.9
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DR ATION PARTICLE SIZE ANALYSIS {% Passing)
2 . N No. | No. | No. | No. | No. | No. } .02 | 005
£ D{Ef':,m cﬁ%sg 2 iz v sl el 9 o | 20 | a0 | 40 | 100 | 200 [ e | om
m
14 1.5 ] SM 100 | 99 198.9198.9198.8188.7 1 72.01 27.1]
11.0 | SM _ 100 | 99 § 89 |85.8|84.783.6 bﬂ.'4 45.9 27.9
45.0 | GM 1100 | 75 | 75 | 75 | 69 | 53 [50.8149.8149.5 48.9] 44.1] 31.
50.0 { GP 84 | 69 | 36 (20.6114.3]12.4110.2] 3.6/ 2.0
15 7.5} SM 99.8193.71 87.5 47.8 16.0 8.0
8.4 M 83. 1
16 0.1 |5P-SM 90 {1 84 | 82 § 80 { 77 |76.1|74.3}70.7156.4122.6 1 B.7
l1.1§ SM 39.9
5.0 ML 93.1
9.0] sSM 39.1
15.0f ML _ 67.4
17.5]| SM 100 |94.3]48.8
17 6.2] ML 100 | 99 [99.5]99.3199.3 P8.9 {95.5{ 93.353.3] 21.9
9.4| GM 100 | 90 | 56 151.2[50.3[50.1 B9.6 | 44.8} 39.6]
11.5| GP 0.4
40.7|GP-G 160 | 93 | 82 | 42 |24.3]18.1{16.3 [i4.5 | 10.1} 7.1
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SAMPLE PARTICLE SIZE ANALYSIS {% Passing}

DESIGNATION
e R e R e e e EA A A P A E
(2]
18 | 18.5 [GP-GM 5.7
23.5 |sP-SM| 100 | 96 | 87 { 54 |34.2 [6.4| 23.9 19.4 8.9 6.5
33.5 [sp-sw| 100 | 81 | 76 | 73 { 57 [43.235.2 | 32.0 27.9 13.0{ 9.7
38.5 [SP-SM | 7.8
43.5 {sP-SM 100 | 98 | 68 |46.2 136.3 | 32.d 28.4 14.4111.0
48.5 |sP-sM| | 10.4
19 | 0.1 |sp. 99 | 95 | 91 |78.065.960.3 5.9 1.8]1.1
4.0 | sp 100 | 99 | 86 |72.4%63.959.0 M3.3! 4.0 3.0
12.0 [SP-SM| 5.5
20 | 0.1 {mM 100 | 98 | 96 |96.0(95.9[95.7 [95.4 193.1 j00.7
6.5 |GP- 100 | 90 {84 ) 79 | 51 134.727.1|24.5 20.910.8 | 6.7
11.5 | 6P 100 { 72 | 77 | 25 {10.3{6.7]| 5.9| 4.7{ 1.5 | 0.9
40.0 (SP-SM 100 | 93 | 59 |40.1(28.2[24.320.1| 8.5]6.1
21 | 0.1 [sP-SM . |64
0.5 |sp-SM| 100 199.4198.9{98.3(96.4 [48.9] 7.9
2.0 [sP-s 100 |99.9{99.7l99.1160.5 | 9.0
1.7 | m ‘ 100 l99.8[99.6 7.9 |67.8 B2.7
25.0 | ML 100 | -- 199.7 p4.4 |40.7 |16.0
62.0 | sC 100 | 98 189.01{75.263.6 [49.4[35.4 p5.5 {16.4 | 8.0
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Dé%ﬂ;%ﬁm PARTICLE SIZE ANALYSIS (% Passing}
g .
=5 ) DEPTH  uscs “ .y " " .1 No. No. No. | No. No. No. Na. .02 005
SZ | i forass] MM VT3AT27 0 q0 [ 20 [ 30 (40 [ 100 {200 { mm | mm
22 2.2 | SM 100 {99.5199.1198.9197.9193.5 149.1}21.61 9.7
3.5 | M 100 199.9199.9199.9{99.5197.3 |71.6/31.21 13.3
12.0 SP-SM 10.3
13.0 §SP 100198 |66 112.315.213.9|12.9]1.4 0.9]
20.0 ) SP 100) 94 ] 63 {14.4]| 6.5§ 4.9/ 3.5{ 1.3 ] 0.8
30.0 | GP 100 971 87 |46 125.5|14.4%1.4 (8.5} 2.7 1.5
40.0 [GP-GM _ 5.9
50.0 | GP 93188 | 37 [14.5| 7.8| 6.2}14.9]| 2.4 | 1.6
23 -10.8 ML 100 ]99.7198.9]98.6198.1 |94.1 | 88. 4|
| 29.0 | M 100 [99.9] -- |15.5
£==== HardingLawson Associates Particle Size Analysis PLATE
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Havding Lawson Associates

Plate IV-15 shows that the gravels (GP) are generally smaller than
two inches in diameter, and that they have a mean grain size of about 1/4
inch. The gravels also contain a relatively high percentage of sand and a
silt content varying between 5 and 30 percent but generally less than 5 per-
cent., The sands encountered within the project area are fine to coarse
grained and typically contain 5 to 50 percent silt. The silts encountered
contain varying amounts of sand, ranging from less than 5 and up to 50 percent

by weight. Finally, the clays generally contain substantial amounts of silt.

4. Liquid and Plastic Limits

The Tiquid and'plasfic limits, i1.e., the moistufe contents at which
liquid and plastic behavior occur, were determined for éelected fine-grained
s0il samples. These two parameters, along with the shrinkage 1imit, are known
as the Atterberg limits. Atterberg limits are used to classify.fine-grained
soils by measuring differences in mechanical behavior and to aid in estimating
the overconsolidation and compression indexes of the material. In classifying
fine-grained soiis, Atterberg limits are used instead of grain size distri-_ .
bution because it is possible to have two soils, such as clay and-fine "rock
flour®, with similar grain size distributions, yet each exhibits a signifi-
cantly different mechanical behavior.

Another term that is used to describe the behavior of fine-grained
soils is *"degree of plasticity®. Uleonards (1962} relates the plasticity index
{liquid limit minus the plastic limit) to the degree of plasticity as

-

follows:
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Plasticity Index Degree of Plasticity
05 non-plastic
5-15 moderately piastic
15-40 plastic

greater than 40 highly plastic

A1l of the data from these tests are plotted on Plate IV-16, and a
numerical summary of the Atterberg limits is presented in the Laboratory Test
Summary. Generally, {the fine-grained soils in the project area range from
noanlastic to moderately p]éstic. Both silts and clays were encountered, the
silt being more plastic than the clay.

5. Specific Gravity

Specific gravity tests were performed to determine the specific

gravity, GS, of the soil constituents of all secondary tests. Additional

tests were performed as required. The measured values are shown on the appro-

priate data sheets, and the results of the tests are summarized below:

Classification Average
SAND (SP) 2.69
SILTY SAND (SM) 2.70
SILT (ML) 2.70
CLAY (CL) _ 2.75
GRAVEL (GP) 2.69

These values are within the range considered normal for these soil types.
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6. Chemical Tests

Chemical testing of the pore fluids was performed by Chemical and
Geological Laboratories of Alaska, Inc. in Anchorage. For these tests the
pore water conductivity and total soluble salt concentration were measured
using titration methods and the representative freezing point depression (FPD)
was determined using standard seawater salt concentration - FPD relation-
ships. The results of these tests are presented on Plate D-48.

Interpretation of the test results was not within the scope of our
services. For a detailed discussion of interstitial water chemistry in the
Prudhoe Bay region, the reader is referred to Page and Iskandar (1978) and
Iskandar, Osterkamp, and Harrison (1978).

7. Electrical Conductivity Tests

The electrical conductivity of selected specimens was measured to
determiine the salinity of the interstitial fluids. With the salinity known,
the freezing point depressions were calculated. The results of the electrical
conductivity tests along with the results of tests performed by Chemical and
Geological -Laboratories of Alaska, Inc. are shown on Plates D-49 and D-54.

The general test procedure is as follows:

1. Approximately 100 grams of material is removed
from a representative sample and weighed.

2. Approximately 100 grams of distilled water is
added to the so0il to create a solution, The
solution is placed in a constant temperature bath
that is maintained at 250C,

3. A YSI Conductivity Bridge 1is inserted into the
prepared salution, and the electrical conduc-
tivity is recorded.

4. The solution is weighed and oven-dried to deter-
mine the moisture content.

D-80
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Conductivity| Freezing i Interstitial Water Analysis (ppt) Total

Boring [Depth | USLS { Banded ' Paint r Salts

No.~ ] Depression] Ma K £a Mg 50y L HCO P
(Fe) (mmhos/cm) {ec} : 3 i {ppt)

2 2.7 |sP-5M| Mo 45.45 1.9¢  |10.460| 0.365 | 0.420 | 0.95¢ | 1.700 | 18,310 | 0.730 | 32.935
5 2.0 |sP-sM] Yes 90.90 3.95  [23.080| 0.560 | 0.900 | 2.240 | 2.465 | 41.820 | 1.030 | 72.095
5 8.0 | SM | ves 108.70 5.02 129,690} 0.840 | 1.110-} 2.720 | 3.670 | 53.180 [ 0.975 | 92.185
9 4.4 | sm Mo 50.00 2.1 111,721 0.380 | 0.300 | 0.985 | 1.200 | 20.440] 0.870 | 35.895
10 15.0 | su No 90.90 3.85 121.87 | 0.520 | 0.810 | 2.730 | 2.440 | 41.330| 0.810 | 70.510
i6 0.8 |sp-sM| mo 40.80 i.70 9.330| 0.465 | 0.490 | 0.760 } 1.480 | 16.050 ] 1.290 | 29.865
19 2.2 | -sp | fes 8.33 0.35 0.926} 0,515 { 0.810 | 0.465 | 1.090 | 0.670 [ 5.550 | 10.020 .
A1 |25 lsesm| N | 4650 | 1.95  [10.6830] 0.350 ] 0.455 | 0.970 | 1.660 | 18.740{ 0.790 | 33.645
22 2.2 | sM. Ko 46.50 1.95 10.770] 0,525 | 0.965 | 0.960 | 2,410 | 18.540} 0.850 | 35.020
22 .7 | M Na 45.45 1.90  {10.950] 0.470 | 0.295 | 0.730 | 1.330 | 18.430] 0.960 | 33.165

= Harding Lawson Associates Chemical Analysis Summary PLATE
Engineers, Geologists Pt. Thomson Development Project -
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Boring | Depth USCS Bonded Moisture Electrical FPD*

No. _ Content Coanductivity (oC)
(ft) _ (%) (mmhos /cm)

2 0.9 SP No 22.0 52,32 2,13
2 2.7%% SP-5M No -— 45.45 1.90
-2 3.0 SP-SM No 23.0 49.67 2.02
2 8.4 ML No 33.4 50.67 2,06
2 10.5 ML No - 30.6 46.42 1.88
2 14.4 ML No 28.7 40.75 1.64
2 18.5 MH No 51.8 29,92 1.17
2 19.0 ML No 46.2 35.01 1.39
2 30.0 SM No 16.0 36.26 1.44
2 40.7 ML No 8.2 . 68.91 2.83
2 60.5 SM No 13.0 48.07 - 1,95
2 66.5 GP No 17.7 48.26 1.97
i 3 0.0 ML . No 37.9 44,25 - 1.78
3 1.5 sp No 10.6 45.70 1.85
3 3.5 Sp No 18.3 48.16 1.95
3 4.5 SP No 2.2 57.23 2.34
3 6.0 SP No 9.9 52.48 2.14
3 9.0 GP-GM No 8.6 54.87 2.24
3 12.0 SP No 6.5 51.93 2.12
3 | 15.0 SP No 22.4 50.48 2.06
3 19.0 GP No 8.6 51.56 2.10
3 30.0 GP-GM No 5.8 50.76 2.07
3 50.0 GP-GM Yes 4.0 30.42 1.19

4 2.8 ML No 24.5 46.27 1.87 |
4 9.5 ML No 43,8 44,44 1.79
4 12.0 ML No 41.0 43.84 1.77
4 20.2 ML - - No 69.0 47.42 - 1.93
4 25.5 M No 9.8 44.34 1.79
4 49.5 SP No 21.9 53.10 2.18
5 0.1 SP-SM Yes 27.1 61.47 2.52
5 0.5 SP-SM Yes 16.2 54,32 2.22
5 2, 0x* SP Yes 14.0 80.90 3.95
5 4.5 SM Yes 36.4 26.28 1.01
8 6.5 SM Yes 18.3 107.94 4.04
5 8.0%* SM - Yes 13.5 108.70 5.02

e

*  Calculated according to Page & Iskandar, 1978, other relationships are
available. o

**  Chemical Analysis Data

Harding Lawsen Associstes Electrical Conductivity Summary | PATE
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rﬁoring Depth UsCS Bonded Moisture Electrical
No. Content Conductivity
(ft) (%) (mmhos /cm)

5 10.0 Sp No 6.9 21.15
5 16.0 ML No 33.0 83.66
5 16.5 ML - No 52.0 17.60
5 20.3 CL No 42.3 78.10
5 31.1 ML Yes 43.6 42.89
5 45.5 CL Yes 41.9 28.13
5 51.0 : cL Yes 27.0 37.85
6 0.1 SM No 3t.6 48.57
6 0.5 SM No 22.5 47.32
6 1.0 SM No 22.5 - 48.10
6 3.5 ML No 29.2 47.27
6 4.1 ML No 34.7 52.06
6 5.2 ML No 21.3 48.36
6 6.5 5P -SM No 18.7 50.08
6 7.2 SP-SM No 7.4 95.87
6 9.2 SM No 11.4 49.41
6 12.5 ML No 24.1 48.69
6 14.1 ML No 25.1 34.05
6 14,7 ML No 23.3 37.09
6 21.4 ML No 26.4 47.72
6 - 35.5 GP-GM No 6.7 52.45
8 0.1 GM No 31.8 49.61
8 3.0 SP No 15.4 51.24
8 5.0 - 5P No 9.5 55.94
8 7.0 sp Ro 8.0 54.88
8 8.5 sp No 9.2 60.17
8 9.0 sp No 15.3 72.53
8 10.2 ML No 25.6 78.68
8 13.0 ML No 25.3 79.27
8 14.9 ML No 28.8 52.37
8 18.0 ML No 23.3 63.09
9 0.1 SM No . 19.7 48.46
9 4,4%* SM No -=- 50.00
-9 5.0 SM No 22.5 . 52.39
9 5.6 ML No 22.6 50.01
9 6.6 ML No 28.2 53.06
l 9 7.3 ML No 28.2 39.77

*  Calculated according to Page & Iskandar, 1978, other relationships
are available.

%  Chemical Analysis Data

r Harding Lawson Associstes Electrical Conductivity Summary '
&3 ineers, Geologists Pt. Thomson Development Project D_50
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Joring | Depth Uscs Bonded Moisture Electrical FPD* o
No. Content Conductivity {9C) { ) N
(ft) (%) {mmhas /cm) :

17 7.3 SM No 50.1 37.42 1.49

17 9.4 GM No 17.2 48.65 1.98

17 10.0 GM No 19.4 50.24 2.04 %
17 25.7 ML No 22.7 67.22 2.76 H
19 2. 2% SP Yes ——- 8.33 0.35

19 4.8 sp Yes 15.0 3.76 0.12 g
19 6.0 sp Yes 22.5 9.01 0.31

19 8.0 5P Yes 24,8 80.97 3.27

19 9.5 sp Yes 20,2 45.72 1.85 7
19 12.0 SP-SM Yes 24.8 91.24 3.62 i
19 14.0 SP-SM Yes 25.9 93.16 3.67 /
19 15.0 SP-SM Yes 21.4 129.04 4.30

19 16.0 ML Yes 30.4 130.12 4,30

19 16.5 ML Yes 26.8 ~110.15 4.09

19 24.5 ML Yes 36.2 73.75 3.01

19 29.0 ML Yes 48.9 62.21 2.56

19 49.5 ML Yes 21.9 60.54 2.49

20 0.2 ML No 53.8 46.17 1.87

20 2.5 SM No 42,9 44,76 1.81 _

20 4.0 6P No 6.6 55.63 2.27 (¢ 3
20 6.5 GP-@M No 6.5 47.95 1.94
20 8.0 GP No 8.0 50.87 2.07

20 10.0 GP No 4.8 52.37 2.14

21 0.1 SP-~SM No 22.9 49.09 1.99

21 1.5 SP-5M No 21.7 38.30 1.52

21 2.5%% SP-SM No - 46.50 1.95

21 3.1 CL No 20.6 36.24 1.43 -
21 4.5 ML No 19.8 39.07 1.56

21 5.8 ML No 20.8 48.67 1.98 .
21 6.7 ML Na . 21.5 37.36 1.48

21 8.2 ML No 16.8 52.89 2.16

21 9.6 SM No 31.2 61.15 2.51

21 10.6 SM No 30.6 62.26 2.55

Calculated according to Page & Iskandar, 1978, other relationships
are available.
* Chemical Analysis Data a "
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Boring | Depth UScs Bonded Moisture Flectrical FPD*
No. Content Conductivity {oC)
(ft) (%) (mmhos fcm)
21 12.9 ML No 25.7 63.82 2.62
21 16.8 Sp-SM No 30.2 70.69 2.89
21 19.¢ ML No 22.14 64, 36 2.64
21 25.9 ML No 25.2 77.22 3.14
21 32.5 CL No 26.2 70.94 2.91
21 1.0 CL No 24.1 38.29 1.53
21 62.0 SC No 18.7 50.07 2.05
22 1.0 SM Na 24.8 45,77 1.85
22 2.2%*% ML No --- 46.50 1.95
22 2.5 SM No 24.5 49.41 2.01
22 2.7** SM No 25.8 45,45 1.90
22 3.3 ML No 27.4 46.66 1.89%
22 5.0 ML No 43.7 47.19 1.91
22 7.5 CL No 52.3 47.58 1.93
22 11.5 SP No 9.2 49.66 2.02
22 13.0 SP No 9.1 50.16 2.04
22 15.5 SP No 8.3 55.37 2.27
23 0.3 ML Yes 29.5 3.62 0.11
23 6.3 ICE Yes -—- 0.33 .01
23 8.3 ICE Yes - 0.33 0.01
23 10.3 SH Yes 41.6 17.60 0.64
23 14.5 CL Yes 30.8 36.45 - 1.45
23 29.0 SM Yes 23.7 10.02 0.35
23 49.0 CL Yes 29.3 35.46 1.41

* Calculated according to Page
are available.

Chemiéal Analysis Data

*x%k

& Iskandar, 1978, other relationships
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The diluted electrical conductivity measurements were converted to a
salinity value using the sea water-equivalent salinity content and the para-
conductivity relationship that is presented in the Handbook of Chemistry and
Physics {1976).

This diluted salinity value was then corrected to represent the
salinity of the natural moisture content by applying Equation -1 and the

freezing point depression was calculated by applying the relationship pre-

sented in Equation D-2 (Page and Iskandar, 1978).(1) A discussion of the

significance of salinity on the freezing point of soil 1is presented in

Chapter IV,

Ci ¥y = Q2 V2 (D-1)
Where Cy = Salinity concentration before dilution, ppt
| ¥ = Yolume before diTution, gm
Co = Salinity concentration after diiution, ppt
Vo = Volume after-dilution, gm
FPD = 0.00249-0.0533Cy - 0.0000764Cy 2 + 0.00000187Cy 3 . (D-2)
khere FPD = freezing point depression in degrees centigrade

The calculated salinity values for each boring are presented on the Salinity
Profile sheets, Plates D-55 througﬁ D-59. The calculated freezing point

depression values are plotted with measured ground tempeatures on Plate IV-12.

(1) Other relationships exist to compute the freezing point depression.
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D. Strength Testing

1. Triaxial Tests

Soil strength tests conducted under static loading conditions were
performed on selected samples of unfrozen sand, silt, and clay to define the
shear strength parameters used in engineering analyses. For a complete dis-
cussion of the triaxial test, the reader is referred to Bishop and Henkel

(1978).

a. Unconsolidated-Undrained Triaxial Shear Tests

Unconsolidated-undrained triaxial shear (TXUU)} tests wére con-
ducted on samples of clayey and organic silts. The maximum sample depth was
approximately 51 feet below mudline. All samples were tested at their field
moisture content and at a constant strais rate of about 1.5 percent per
mipute. Failure was defined as the peak deviator stress. The teét results
are summarized on Plate D-60, and the individual test results are presented on
Plates D-61 through b-74, |

Attémpts were made to correlate the undrained shear strength
(Su] with depth and dry density, as well as the ratio of the undrained shear
strength/overburden pressure (Su/Pu) with depth. There are no significan;
correlations between Su and Su/P0 versus depth. However, a reasonable
correlation was established between Su and dry density as shown on Plate

IV-17.

b. Consolidated-Undrained Tfiaxial Shear Tests

Consolidated-undrained triaxial shear (TXCU) tests with pore
pressure measurements were conducted to provide information on the undrained
shear strength (Su), the effective angle of internal friction (¢'), the

effective cohesion (C'), and the stress-strain behavior of selected samples.

D-94



Boring | Depth USCS | Moisture | Dry Cell Shear Strain @
Canten Density Pressure | Strength | Peak Stress

(ft) (%) 1 (pcf) | Apsf) i (psf) (%)

2 129 | wm 38.6 80 3000 290 15.0
2 14.5 ML 35.7 83 1500 480 15.0
2 46.7 ML 32.5 89 5500 1600 6.0
2" 61.2 ML 26.0 97 6500 2070 7.0
4’ 18.3 MH 70.8 57 4000 | 330 - 10.0
5 19.0 ML 35.5 61 - 150G 400 15.0
8 15.0 ML 26.4 98 1875 | 1320 15.0
g 14.4 ML 41.8 78 1500 620 11.0
9 15.0 ML 40.7 77 3060 660 15.0
9 - 19.5 ML 51.3 68 2000 360 11.0
9 31.6 SM 30.2 50 4000 1580 10.7
9 11.4 CL 31.2 g0 2500 1630 9.0
9 41.9 CL 27.6 96 2500 2460 8.0
14 17.0 CL 18.1 113 2200 4730 7.0
14 . 25.5 CL 22.9 103 3200 214G 15.0
14 36.0 ML 25.1 101 4500 2380 6.1
14 40,5 ML 25.1 101 5000 2880 5.4
15 2.0 ML 36.0 83 500 790 8.7
15 9.0 MH - 81.1 51 1000 800 6.0
15 10.8 ML 32.2 86 1360 710 15.0
15 36.8 CL 26.0 95 4600 520 15.5
17 6.2 ML 52.5 67 800 750 15.0
17 6.7 ML 40.5 77 900 1350 14.0
17 30.4 ML i8.4 114 3800 6450 4.7
21 7.0 ML 19.2 110 900 3820 10.8
21 31.5 CL 23.7 100 4 4000 1270 8.8
21 32.0 CL 23.0 101 4000 1090. 15.2
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1.0

DIAMETER (in): __2.87
HEIGHT (in}: 6.00

MOISTURE CONTENT (%):__38.6
DRY DENSITY (pcf): 80

o
14 ]

CELL PRESSURE (psf): 3000 .
SHEAR STRENGTH (psf):__290 n

SAMPLE SOURCE : Boring 2 at 12.9'
CLASSIFICATION-_SILT (ML}

DEVIATOR STRESS (psf X 1000)

S5 10 15 20 25
AXIAL STRAIN (%}

1.0 , |
. |
| )

/ _ DIAMETER (in):____ 2-87
/ ' HEIGHT (in): 6.00

MOISTURE CONTENT (%):__35.7
DRY DENSITY {pcf):____ 83

L]
n
U

CELL. PRESSURE {psf}: 1500
SHEAR STRENGTH (psf):__ 480

SAMPLE SOURCE: Boring 2 at 14.5'
CLASSIFICATION: _SANDY SILT {ML}

DEVIATOR STRESS (psf X I00Q)

0 5 ;
0 S 10 15 20 25

AXIAL STRAIN (%) . i \’
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L

DEVIATOR STRESS (psf X 1000)

DEVIATOR STRESS (psf X 1000)

|

) 5 o 15 20
AXIAL STRAIN (%)

25

P

13 | 1

AXIAL STRAIN (%)

DIAMETER (in) : 2.87
HEIGHT {in): 6.00

MOISTURE CONTENT (%):___32.5"
DRY DENSITY (pcf): 89

CELL PRESSURE (psf): ___5500
SHEAR STRENGTH (psf):._1600

SAMPLE SOURCE :_Boring 2 at 46.7"

CLASSIFICATION: _SILT (M)
DIAMETER (in): 2.87
HEIGHT (in): 5.9

MOISTURE CONTENT (%):__26.0
DRY DENSITY {pcf): 97

CELL PRESSURE (psf)- 6500
SHEAR STRENGTH (psf)-__2070

SAMPLE SOURCE :_Boring 2 at 51.2"
CLASSIFICATION: _SILT (ML)
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1.0
a DIAMETER (in) : 2.46 I
§ HEIGHT (in): £.60

.’.‘é MOISTURE CONTENT (%):_70.8 «
= DRY DENSITY (pef):__ &7 )
ﬁo.s 1
N CELL PRESSURE (psf): _4000 k
; _ SHEAR STRENGTH (psf):__330 .
g : SAMPLE SOURCE :_Baring 4 at 18.3" =
E CLASSIFICATION: — SILT (MH)

0

o S 10 15 20 25
AXIAL STRAIN (%)

1.0 j
DIAMETER (in}: 2.43
! HEIGHT (in): 5.90
g | : MOISTURE CONTENT (%):_35.8 _
> "+ ;
" DRY DENSITY (pcf): 61 =
- 1 9
33 : ' CELL PRESSURE (psf):___ 1500 ‘
g_ . I SHEAR STRENGTH (psf):_400 -
x " SAMPLE SOLRCE :Boring 5 at_19.0'
[._
‘E‘ - CLASSIFICATION: CLAYFY STIT (ML)
a ._
|
:
o L (131 t
0 5 %) i5 20 25
AXIAL STRAIN (%) - _ ‘\?
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. i DIAMETER (in} : _ 2.87
§ 3H- HEIGHT (in): 6.00
= MOISTURE CONTENT (%):__ 26.4
G .
2 T ¥ DRY DENSITY (pcf): 98
2
E TT CELL PRESSURE (psf): _" 1875
@ SHEAR STRENGTH(psf):__1320
& |
3 3 " SAMPLE SOURCE :_Boring 8 at 15.0"
= _ _
E ' CLASSIFICATION: . SILT (ML)
0 !
0 S G iS5 20 25
AXIAL STRAN (%)
2.0
s DIAMETER {in): 2.87
1.5 ' HEIGHT (in): 6.00
é MOISTURE CONTENT (%):_41.8
)< -
K ‘ DRY DENSITY {pcf): 78
- 1] s . ' )
uE’r%JI‘O 1 1 CELL PRESSURE {psf).___ 1500
ri M
= 7 + SHEAR STRENGTH (psf):__620
x i ; SAMPLE SOURCE :_Boring 9 at 14.4'
£0.5 1 _
s CLASSIFICATION:_SILT (ML) =
& u
{ I !
0 i ] [ I
&) S 0 o X 25
AXIAL STRAIN (%)
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2 -
N DIAMETER (in) : 2.87
§1.5 HEIGRT (in}: _ 6.00 '
- MOISTURE CONTENT (%):_40,7 '
a
% g DRY DENSITY (pcf): 77 i
w 1
r CELL PRESSURE (psf): _3000 ?
7 SHEAR STRENGTH (psf): _560
& / -
5 [ SAMPLE SOURCE : Boring 9 at 15,0 | =
0.5 _
%' f CLASSIFICATION:__SILT (ML)
0
Q 5 10 i5 20 25
AXIAL STRAIN (%)
1.0
: J
DIAMETER (in): 2.87
_ HEIGHT (in): 5.75 )
T K 5
g § } : MOISTURE CONTENT (%):_51.3 "
b 4 : .
" ’ DRY DENSITY (pcf): 68 =
L : .
ﬁ 0.5 ] CELL PRESSURE {psf): 2000 §
E ’ : SHEAR STRENGTH (psf):__360
& :.' ' SAMPLE SOURCE : Boring 9 at 19.5° -
= .
% CLASSIFICATION: _SILT (ML)
()
06 5 1 15 2 25
AXIAL STRAIN (%) .
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DEVIATOR STRESS {psf X 1000)

DEVIATOR STRESS (pst X 1000}

o)

H
0g 5 0 15 20
AXIAL STRAIN (%)

0o 5 6 5 2
 AXIAL STRAIN (%)

25

DIAMETER (in) 2.87
HEIGHT (in): 6.00

MOISTURE CONTENT (%):__30.2
DRY DENSITY (pcf): 90

CELL PRESSURE (psf): __4000
SHEAR STRENGTH(psf}:_1580

SAMPLE SOURCE :Boring 9 at 31.6"
CLASSIFICATION:_SILTY SAND (SM)

DIAMETER (in): 2.87
HEIGHT (in): 6.00

MOISTURE CONTENT (%):_31.2
DRY DENSITY (pcf): 90

CELL PRESSURE (psf):__2500
SHEAR STRENGTH (psf):_1630

SAMPLE SOURCE : Boring 9 at 41.4'
CLASSIFICATION: _CLAY (Ct)

Harding Lawson Assoclates

Engineers, Geologists
& Geophysicists

Unconsohdated -Undrained

Triaxial Compression Test Report
Pt. Thomson Development Project, Winter 198

D6

__Geotechnical Study, EXXON_Company, U.S.A.

9612031, 08

T APPROVED
k)

%‘:2 REVISED DATE




8
N DIAMETER (in) : 2.87
§ 6 HEIGHT (in): 5.90
3; MOISTURE CONTENT (%): _27.6
= + DRY DENSITY (pcf): 96
g; . #g i
(1]
= CELL PRESSURE (psf): _2500
; SHEAR STRENGTH (psf): 2460
a , B SAMPLE SOURCE :_Boring 9 at 41.9"
Q ' CLASSIFICATION:_CLAY (Ct)
0 1
O S i0 13 20 25
AXIAL STRAIN (%)
16
DIAMETER {in): 2 .87
12 HEIGHT (in}: 6.00
§ MOISTURE CONTENT (%):_18.1
>
% ' DRY DENSITY (pcf}: 113
2 8 -f CELL PRESSURE {psf): _ 2200
E : SHEAR STRENGTH {psf): _4730
x f SAMPLE SOURCE: Boring 14 at 17.0°
'_
g 4 ] CLASSIFICATION: _CLAY (CL)
o H
ol ;
0 5 8] 15 20 25
AXIAL STRAIN (%)
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DEVIATOR STRESS (psf X 1000)

D L
Q 5 I0 15 20
AXIAL STRAIN (%)

25

DEVIATOR STRESS (psf X 1000}

|

0 H i
Q. 35 0 hs 20
AXIAL STRAIN (%}

23

DIAMETER {in): 2.87
HEIGHT (in): 6.00

MOISTURE CONTENT (%): __ 22.9
DRY DENSITY {pcf): 103

CELL PRESSURE (psf): __3200
SHEAR STRENGTH {psf): __2140

SAMPLE SOURCE : Borinmg 14 at 25.5"

CLASSIFICATION:__CLAY (CL)
DIAMETER (in}: 2.87
HEIGHT (in): 5.90

MOISTURE CONTENT (%):_25.1
DRY DENSITY (pcf): . 101

CEL1 PRESSURE (psf):__4500
SHEAR STRENGTH (psf): 2380

SAMPLE SOURCE:Boring 14 at 36.0'
CLASSIFICATION: _CLAYEY SILT (ML)
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8
. . DIAMETER ({in} : 2.87
8 HEIGHT (in): 5.90
= \ MOISTURE CONTENT (%):___25.1 _ _
«
'-; DRY DENSITY {pcf): 101
w 4 H#
@ CELL PRESSURE (psf): __5000 §
; ] . SHEAR STRENGTM (psf):__ 2880
_q:'j , SAMPLE SOURCE :_Baring 14 at 40.5"
G CLASSIFICATION:._CLAYEY SILT (M)
O0g 5 0I5 20 25
AXIAL STRAIN (%)
2.0f | 3
DIAMETER (in}: 2.87
_. 1.5 L\ : HEIGHT (in): _ 5.75
! I
é | MOISTURE CONTENT {%):_36.0
v "
i DRY DENSITY (pcf): 83
— F L
§1-° < CELL PRESSURE {psf):__ 500 ¥
j N .
% e SHEAR STRENGTH {psf}:__790 -
& SAMPLE SOURCE :Boring 15 at 2.0°
|_
%0'5 CLASSIFICATION: _CLAYEY SILT (M
O .
;i N
05 s 0 5 20 25
AXIAL STRAIN (%) N
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)
N DIAMETER {in) | 2.87
§ 3 HEIGHT  (in}: 6.45
X MOISTURE CONTENT (%):__ 81.1
[/2]
g DRY DENSITY (pef}: 51
w 2
@ CELL PRESSURE (psf):__ 1000
? 1T SHEAR STRENGTH (psf}:___800
& 1
E 1 SAMPLE SOURCE :_Roring 15 at 9.0°
= |
% —J CLASSIFICATION: . STLT (MH)
0 1
9] 5 iC tS 20 25
AXIAL STRAIN (%) -
2.0
)
DIAMETER {in}: ___2.87
1.5 HEIGHT (in): 6.00
é MOISTURE CONTENT (%):_32.2
x - .
2 j, DRY DENSITY (pcf): 86
L%ul' 7 ' CELL PRESSURE (psf):___ 1300
E : - SHEAR STRENGTH (psf):_ 710
ol SAMPLE SOURCE: Boring 15 at 10.8°
! <0 CLASSIFICATION: _SILT (ML)
ul !
i
;{ _
G o5 20 25
\ AXIAL STRAIN (%)
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2.0

psf X 1000)
o

-
o

o
N

DEVIATOR STRESS (

2.0

S 10 15 20

AXIAL STRAIN (%)

25

—
[%4]

ok
L[ ]
o

o
(4]

DEVIATOR STRESS (psf X 1000)

]

i

f
%

5

0 I5 20
AXIAL STRAIN (%)

25

DIAMETER (in): 2.87
HEIGHT (in): 5 .80

MOISTURE CONTENT (%):__26.0
DRY DENSITY (pcf): 95

CELL PRESSURE (psf}: _4600
SHEAR STRENGTH (psf):_320

SAMPLE SOURCE: Boring 15 at 36.8°

‘CLASSIFICATION:...CLAY (CL}

DIAMETER (in): 2.87
HEIGHT (in): . 6.00

MOISTURE CONTENT (%):62.5
DRY DENSITY (pcf): 67

CELL PRESSURE (psf): 800
SHEAR STRENGTH {psf):_750

SAMPLE SOURCE :Boring .17 at 6.2°
CLASSIFICATION: _CLAYEY SILT (ML)
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DEVIATOR STRESS (psf X 1000)
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OIAMETER {in): 2.87
HEIGHT (in): £.00

MOISTURE CONTENT (%}:__40.5
DRY DENSITY (pef):_____ 77

CELL PRESSURE {(psf): ___900
SHEAR STRENGTH {psf}: _1350

SAMPLE SOURCE: _Baring 17 at £ 2°

CLASSIFICATION: ___CLAYEY STLY (M}
DIAMETER (in): 2.43
HEIGHT (in}: 5.90

MOISTURE CONTENT {%): 18.4 _
DRY DENSITY (pcf): 114

CELL PRESSURE (psf):__3800
SHEAR STRENGTH (psf):6450

SAMPLE SOURCE :_Boring 17 at 30.4°
CLASSIFICATION: _CLAYEY STLT (M)
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8 I'TT1
Fi -
b —_
N / DIAMETER {in): 2.87
8 6 HEIGHT (in): 5.95 "
e: ] :
- _ MOISTURE CONTENT (%):___19.2 .
7 ,{ - DRY DENSITY (pef): 110
w 4
@ CELL PRESSURE (psf}: ___900 7
[ia} *
& f SHEAR STRENGTH {psf). 3820
< HH SAMPLE SOURCE :_Boring 21 at 7.0
G “HY CLASSIFICATION:—SANDY STIT (M)
J
0 |
0 5 G 1S 20 25
AXIAL STRAIN (%) -
4 J '
T
L
DIAMETER (in): 2.87
3 i HEIGHT {in}: 5.70
g MOISTURE CONTENT {%):_23.7
g DRY DENSITY (pcf}: 100 .
8 ? | CELL PRESSURE (psf): __4000 -
= / é SHEAR STRENGTH (psf):_1270
2 ' SAMPLE SOURCE:_Boring 21 at 31.5'] ~
E 1 L |
s ; CLASSIFICATION: _SILTY CLAY {€1)
8 .
0
I 10 I 20 25
AXIAL. STRAIN (%) N
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N DIAMETER {in} : 2,87
§ 3 HEIGHT (in): 5.80
x MOISTURE CONTENT {%):__ 23.0
[ 72
g | ORY DENSITY {pcf): 101
W o2 .
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/ . .
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1
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Harding Lawson Assoclates

The following procedure was used for these tests:

1} A 2.87-inch-diameter sample was trimmed to a
height of approximately 6.00 inches and
placed in a triaxial cell. A confining
pressure of 2 psi was immediately applied to
the sample to ensure sample integrity.

2) Back pressures, varying between 20 and 50
psi, were applied to achieve complete satur-
ation. The "B parameter™, which relates
changes in pore water pressure to changes in
confining pressure (B = au/ alg) was
calculated to check for sample saturation.
If the sample was not saturated, a higher
back pressure was employed.

3) The sample was consolidated under a selected
confining pressure. During consolidation,
the volume change of the sample was recorded
and plotted against the logarithm of time.
This plot was used to determine when primary
consolidation had ended.

4) After completion of the consolidation phase,
the drain valve was closed and an axial load
was applied at a constant strain rate of
approximately 0.1 percent per minute; the
actual strain rate depended upon soil type.
During loading, pore pressure readings were
obtained with a Mercury manometer. The
measurement of pore pressure allow direct
correlation of TXCU results with TXCD
results.

Results of the TXCU tests are summarized on Plate D-75. Both

total and effective stresses and strains at failure are presented. Represen-

tative total and effective strengths are presented on Mohr's diagram, Plate

D-76. The effective stress failure criterion is based on the effective prin-
cipal stress ratios (Ui'/Oé'). If the material is non-dilatant, the maxi-
mum stress ratio, (U}'/Uj')max is taken as the faifure stress ratio
(03'105'). If the material is dilatant, the stress ratio at which the

D-110

\_"



.. |stresses & Axial Strain at {6.70.) (V) | StresssStrain at @ _ga. {2) | Pore Pressure
Boring | Depth | uses | Type | Initial | Initial |consolidation|o v - e )f Tess/Strain at ®,-0J¢ Coefficiont at-
Ka. of Moisture| Dry Pressure : - {0,-0,) max
Test Content | Density . a.]f 3 ( ﬂ']' ) | 10,-0,) <« l!°3 -
{ft) {x) (pct) {psf) {psf) {psf) 3 (<) {psf) 1) A
2 0.3 5P X0 | 22.8 102 1500 7310 1440 508 | 2.5 5870 2.5 —
2 3.4 P wee | zz.s 98 3000 17060 3100 55 | s 13950 50 -
2 9.9 M TxCD 1.2 80 1000 4330 390 504 | 9.0 4000 9.0 .
2 0.7 M T*CD 29.0 94 2000 3010 2270 3.96 | 9.0 6740 o0 -
2 11.3 M TxC0 | 32.5 89 4000 15410 2930 3.92 | 12.0 H480 12.0 -
S 40.2 ML weu | 21,2 106 2000 11010 2240 a92 | s.0 8770 5.0 -0.03
2 40.8 ML e 21 107 4000 14130 2950 .79 | s.0 15040 8.0 -0.02
2 a1.6 M ™ | 26.3 96 6000 14220 . 396D 3.64 | g.} >13050 15.0 0.05 NOTES -
5 13.3 oL wo | e3.7 75 3000 4390 950 462 | 9.0 > 3560 1.0 0.57
4 13.8 | W | ™ty | 475 72 1500 2290 90 { 4.97 | 2.0 > 1930 12.0 0.48 (1) For TXCD tests,
4 15.0 ct ™ | &8 58 1000 2190 350 531 | 8.0 1880 5.0 0.38 . (0:70.)F = (0 /0. max:
3 196 L TxLu na 57 2000 2530 430 5.86 9.0 2100 9.0 Q.73 173 1I""3 !
6 4.1 M ™ | 33.4 B8 3000 5080 1080 70 | 7.0 > 5360 5.0 '0.26 For TXCU tests,{0,/0.)f
6 .6 M TxCy 32.3 90 750 2640 630 4.1; 4.0 2550 6.0 o.n 6 (1)‘ 3¢
6 5.3 [sp-s | Txcu 14.3 121 750 3590 970 1.7 2. 2630 2.5 -0.05 = ax or
6 4.7 ML TxCU 23.3 99 100 | e 1570, | 4.53 | a.p 554D0. 40 HRT (01/ 3)m x or { 1”03)
6 15,4 M | maw | 262 | 100 3000 | 0080 2200 | 451 | a0 10310 6.0 -0.13. at which the pore pressure
Y 4.5 M oo | 247 101 1600 5600 1270 .42 | 2.8 . 5920 a .03 - .- - becomes negative, which-
8 51 | ‘s weu - | 227 1063 ) 3200 ‘9570 | 2380 403 | sa  gzm0 9.0 000 . ‘ever-is - smaller.
9 7.4 ML TxCU - 26.4 - 98 ; 3000_ . 6BBO IJM 1 4.05 6.0 > 6§10 6.0 npaa
‘9 -8.1 | Txcs | 284 95 1870 4940 180 4.19 } s.0 5450 5.2 0.0
9 9.0 M wow | z7.a | s 860 ‘3330 760 {438 | 10 2930 2.0 0.90 (2) For TXCD tests, (01—03)f=
14 2.4 M ™ | 27.1 95 1000 2960 550 5.4t | 30 1930 8.0 -0.03 (0,-0,)max. For TXCU
" 2.9 M v | 26.7 96 2000 5420 1240 .37 | s > 5220 10.0 0.07 173 (6.-q 6.-6
' ' ' tests - = -0, jmax
15 8.4 MH TxCU ;o.z ls‘.g 750 2300 460 z.m £.0 1920 B.0 0.13 ? 1 3) { 1 3)
15 15.5 K U 8.2 5000 24070 5170 .66 | 6.0 18300 6.0 0.0 or the deviator stress at
1 15. M T 8.6 13 2250 17010 2320 .75 | 2.5 90 5 30.0% X
s 8.0 xe 36 2 -e which the pore pressure
v 35.3 cL TxCy 24.7 103 2000 6710 1590 | 4.3 | 3.2 7170 5.0 -0.04 becomes negative, which-
1} 36.3 " ey | 243 103 4000 9370 2590 .62 | aa 9010 10.0 -0.01 ever is smaller
21 4} ML e 19.3 m 750 120 910 £50 | 10 1210 1.1 -0.10
2 4.7 ML T*CU 18.9 M 1500 7210 1450 595 | 2.0 7080 2.5 -0.08
21 5.2 KL wo | 205 108 3000 7410 2130 3.48 | 2.5 6020 6.0 .04
21 18.0 M. ey | 2a.0 102 4000 13280 3680 1.6 |10 10280 2.2 .00
21 18.5 M e | 26.6 97 2000 5710 2040 2.80 | 7.0 3670 7.0 -0.01
21 26.1 H ™o | 25.9 89 5000 1570 3490 a7 § 8o > 13270 15.0 0.0t
21 26.8 3 oy | 25.9 98 2500 10410 2330 547 | 6.0 %080 7.0 -0.02
22 2.7 ML ™o | 25.8 99 750 Wweo 290 6.46 | 1.5 3480 7.3 -0.05
22 3.8 M ™= | 30.7 30 1500 3700 ’20 250 | 4.0 > 2180 0.0 ngs
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Harding Lawson Assoclates

pore pressure becomes zero or (Uﬁ'/Oé')max -is  taken as (0}'/05')f,
whichever is smaller. The effective strengths for all tests are presented on
a modified Mohr diagram as shown on Plate IV-19, which yields an effective
friction angle of 40 degrees with no cohesion intercept.

The deviator stress, (0]-05'], is used as the total stress
failure criterion. If the soil is non-dilatant, the maximum deviator strass
(Gi"cﬁ)max is taken as the failure stress, (Gﬁ—oh)f. I[f the soil
is dilatant, the (Ui-Ué) at which the pore pressure becomes zero or the
(Oi'ﬂé)max is taken as (Gi-Ué)f, whichever is smaller. The pore
pressure parameter, Ac is computed at (Oi'cﬁ)max‘

Several series of tests were made with two or more tested at
different confining pressures. Results indicate that the rate of increase in
undrained shear strength with the increase in consolidation pressure is ap-
proxiﬁately 0.5, regardless of material type and dry density as shown on Plate
IV-18. The undrained shear stengths corresponding to the effective overburden
pressures are plotted with TXUU data. The agreement between the TXCU and TXUU
results is good as shown on Plate IV-17.

Results of each 1individual test are presented on Plates D-77
through D-110. The normalized deyiator stress and pore préssure, as well as
the effective stress ratios and pore pressure parameter A, are plotted versus

the consolidation pressure.

¢. ~Consolidated-Drained Triaxial Shear Tests

Consolidated-drained triaxial shear {TXCD) tests were conducted
on samples of sandy silt (ML) and sand (SP}. In these tests, the samples were

saturated by seepage or back pressure, subjected to pressure, and allowed to

D-114
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