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Location
BH NO. Depth (m)
E N
BH-FL-8 3 437265 3292659
BH-FL-9 3 437579 3292272
BH-FL-10 3 437880 3291880
BH-FL-11 3 437901 3291739
BH-WH-6 15 437126 3293090
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(SPT) 5 ylaibiw! 3985 g 4 o Siwlol -3-2-1

(Consistency) aw b (Density) o515 ol 0,5] Cands jobite 4 udle slaailed o la> >
Standard ) s Josl—twl 39&5 i olej] el 00us,5 (S.P.T.) o lasbint 3985 iolesl alol 4y pladl (S5
yokaie & g caliee 3lagl ;o (ASTM D-1586 90) o laskiwl b gillas SPT (aasre ol 40 L (Penetration Test
5l oS oS 6315 1S olil bgiw p islesl (! IS wlusl .ol 00s )5 plosl S slaasY coxsg b))
Jlade 08,5 o S 3o [0 60V g8 SadS 3985 el a5 o,ls 1,8 olKiws SIS (59, yiewiile 76 glis)
O3 e g oo ol tenls 15 3585 al> o 2 (sl Sl o slaws ol o (6 yeuiil 15 alold 3 L 1y 3445
ad,S L ,0 3985 Cenglie lgxe 4 olel yiewile 30 3985 gl p3Y Sbyo olaws awy o ples! 4 iolos]
axgi 9,90 Wb SPT sae ZMol jo a5 Lo 1y yiageo «ai)lo Zal 4y LS sinbesl 5l Jol> SPT slael g o
Gillao alayly 51l j0 0,00 8e2g 2ol (ol (gl alre o, dailg, aiil co ON b HLid #Mol 0,5 13
el 0050 5 ool )

1-7

— N' = CyxN
PO’+0-7) N

Cv = |[(

Ll 0 2ol SPT sae N’ coaizs 2ol SPT e N ¢ jisle;l Gos ,0 95350 ge (i3 Py ] jo a5
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Sprdy sred dlie jsliie ay o il 30 5 11eS 3545 polie (2bitign (bl SPT slael (55l Jolae
33 e sl 30 JelS 395 b a5 bl Gusls .ol oo NSpr>50 &by slows 511 a5 59 o plosl oloayy
oy 15 LT Sy olass a5 S sloard b plsd 5 (2o a5 el s b SO 2y olass 4 ggomme
35815 5 adgl slajlome 5 (o plsie 4 anlio a5l Doglists wonmsy a1y S0 4 ol S5 50y
23,5 o oolainl S Sl slo sl
ol 00 00,91 2 Cawgar) (Suilo sloailed 7 b o il B Glesl jo Lialesl cpl 5l Jols gl
Bt & S Bl 34a5 50 5 (NsPT) o0id 0ol SPT ool gl &l jloged saias iolei 4-3 IS
s S 5l g 5l omy BH-FL-9 g BHFL-8 il cbaaled 1o ol ipile cloaled SSi5 4,
BH-FL-10 _ile sailed 05,5 o 1,8 (Hard) Coew odgame j0 LI job 4 (5503 Gee b alloy, slaasy
Colgs y0 0,5 o 1,8 (Hard) Coew s3g0me ;0 (550 115 Gas b alsy ;) sloa¥ ( xbaw S 5 )35 5l o
U i L3 00g0me 50 (50 D Gos U aily, sloay ¢ aw S 5l jgee 5l o BH-WH-6  _ile a3
3585 gl daay hw g o515 Camdg 5l (S 0 (y0,9] Cewdy Cgx 1.5 ,ls 41,8 (Very Stiff to Hard) <o
(B3-3 523 ojled J3hiz) Sy 5 (55 Laaogs o @] g0 ails il i 5ls sloaileS 0 8k
Slipog wilbior (K D90 4 LAY &5 olaidn )0 3jluiee plis bl adl oo oy JB nj 205 4
A5 el Y (i 5 (ST Glie 0 Cand (IS 00 o] sty Caz g 00 A Do 4 ead 4l
a Sl S5 a4 p3¥ asll o oo ol SPT olacl 3do « S plgd ¢ o515 pgas 10 ool &l slacaogs
el ot Bl SPT iglesT mls Jlogas 5o by ] 5155 B3l iwilo gloailed oy ol elis )| s g

(1948&% 5 315,5) NSPT sae g il s yo S oS5 alal, 2-3 Jgux

SPT resistance value (N) Relative density
0-4 Very loose
4-10 Loose
10-30 Medium dense
30-50 Dense
Over 50 Very dense
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(19675, 5 315 5) NspT sae g ailoyy;, S o515 abal, 3-3 Jgo

SPT value (N) Type Remarks
0-2 Very soft ) =
Not suitable for civil structures, good for park.
2-4 Soft
4-8 Medium Good for very light structure using proper methods.
8-15 Stiff Good for low load bearing structures.
15-30 Very Stiff Good for moderate load bearing structures.
Over 30 Hard Good for high load bearing structures.
Ngpr Penetration (cm)
0 20 40 60 B0 @ 15 30 45
o0 0.0
- ) f I -I..\\
20 } " 20 o —_—»
i = g il
a0 } ao b &
|
60 } 50 |
= =
< &
= ! b=
5. 80 S 80
] ]
100 | 100 |
—+—BH-FL-08 —=_—BH-FL-08
120 } 120
+— BH-FL-09 BH-FL-00
BH-FL-10 BH-FL-10
140 140
—+—BH-FL-11 | —+—BH-FL-11
i
-BH-WH-06 —+— BH-WH-06
16.0 16.0
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Noo o jlaitiw! 3985 Ob s wlwl p (Vs) (o 3 Zlool Cs pw owaxi-3-2-1-1
398 Slipd Sl oy alpo 5 Lilyy 1 Ol Jsedls laleil Gl 5o Lhp Ese Sy (e Suz
3 il 3985 gl olul 3 cpro) 45 959) Sy Cga 130 10,5 solau] oYl cod Y Slasis g0 laib!
Bowels o (cwoige oS 50 (1988)lawings 5 (1986)as o wgs ouls &3l Loy, 51 coile sladiled o
ol 00 @311 4-3 Jga jo layl 51 ol bl g aie pj s 4 daly, cpl o) colaul e o
Vs=C1.(Nao)™!7 202F F (1986)ocs
Vs=C1.(yz)"*(Ngg)"?° (1988)lacings
ol py Gulpg Bowles, 1996wty o gwaigee CLS )0 ouls &l gla el L L bLs | jo iion Slesgs
el 00 00l L g Jea o Slewlxe g

Bowels Gls-SPT @l ps (wlulyp ooy Zg0 <y 4-3 Jou>

Package | BH-FL | Depth(m) | Nso | Vs=C1(Nso)*17 z02F1F> | Vs=C1 (yz)*!4(Nso)*?* | Vs(ave)
1.0 495 373 392 383
4.0 205 424 383 404
7.3 428 542 501 521

W-028 | BH-WH-6
10.5 450 588 539 564
12.7 450 611 554 582
15.0 450 632 567 599

4-2 5,0 oo &l alal, OF 0 oy T Sy hawgin o jelaie 2800 s, lailiwl a5 axg5 b
:a)f oolaw!
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Jedar )0 (o glael e s (raest lodaly QLS 50 510 30 Bae b dp el ey oldg e s,
.)9....:‘5.@ 00 ) (yelT Sy 30 d,o.c 5 ‘sm)a T C b 9 a M/ . w‘fa )‘ oolawl l.o e o 29

log Vs30 = a + blog Vg, Dbl g bd b 4 oal S5 ahal,

Cas s (o35 5] ol sl o 1) 090 0 005 (yuess T32(1/S) (550 30 Gos 10 iy z g0 ey olial o]
Gillae (e ool o Slasls 5w 30 120 15 Gae 50 (LB oo ey bagin § (550 30 as )3 by e
Cey 9038 a it Il g5 b cro 95 (2l 09 oo Slin IT g5 51 2800 o lastiws! jo oo a8l g0 ailbs

5yl Slsan ASCET 4y,

(Plate Load Test) axio I35 ,b Jwlojl -3-2-2

sy g pdcanis gloysllh 4 olows 5 (Elastic Soil Modulus) clos )l oo i jolaie 4

Slaguls 31 Sy ya Jomo 40 asmio 6 05,1 Giales] o w05 ) 5he e slo 35 culys o b gillae (S
Sinbeyl opl sl oo @3l )| Lol 5155 je g &8l W-028 aiy Joxo ;o «(PLT-2) Uinleyl 0gd sl 2l p
amio ol ool Joe 4 yianile 30 s 4 o lo pls axmin g9, » ASTM D1194-72 5 laibewl b golas
Srowkeo 0/01 s L Gauge) Silis aw ] Glibl 1o g ol oo Cughi (65845 Slxbo lawgs (6,135 ,L
bl 5l 6 90 Loz o s 55l b S ace iVl oo caisled oo adeinn |y Caniid 50 a5 ailonys 5 ol
5 b 5 123 cangn yo 5 Linleyl 5l ol ol aods 5-3 Jgax ;0 bl oo s a4 i 25 bl

el 00 @) T 5| ol ol loged

amio 6,138 )b iulejl @l g Slasie 5-3 Jgux

Test No. Depth (m) Plate Diameter (cm) Es) (kg/cm?)

1.0 30 1034

PLT-2

(California Bearing Ratio) CBR sl 3l -3-2-3

gl ) s ysd e > 555 alegT 2 Llegame Liwly iyl )0 99 o plxil ASTM D4429 s il
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5 6-3 ooz 10,55 i Casdye e 4o Linles] 5l ols s aodls .ol onds alosl W-028 4y ol 1o

Penetration
Test No. Depth(m)
2.54(mm) 5.08(mm)
CBR-1 Ground Level 19.9% 16.8%
CBR-2 Ground Level 18.5% 15.9%

oo 10 S g canlio [l agd olSiws [l ainl 5l e aigl QLG 0SS 5 cnlie Jolgd b il 395 sl

G Soin 5 oo ploml 355 99,05 oo 8 (63585 gty 1) (A5 5LS A1D) (g 03 )l dzmio Hlai 550

D9 oo Ao S9i5 il 3l yo (gl (gt maw ol Jleel (6955 s b (53445

o0 b)) (fair) os bens SB wlas S maw CBR Liolesl 5l ooel cws 4 ass bl
Al calio Wilgi g0 wlul 55 40 colaiul sl y 5 (Bowles)

S Lglno ‘5).55 o}‘.\i‘ -3-2-4

BH-FL-10, BH-FL-9, BH-FL-8 BH-WH-6, . il 43 5 sl ;0 S slos (5uS5o;lul
Flole 632 Sloj o3l 40 (pas b o) caliee o) dus 10 (550 SO Gos ;0 W-028 ais ,o BH-FL-11,
@l 3-3 g ;0 S sles (5,.505003l 51 ol bS5 .0 plsl 23 Dec 2021-10 Jan 2022) ole 5o 20

ol 00

(Geoelectrical Resistivity Test) Ko S| caoglio cpusi i boj1-3-2-5

Sys5 Gl 5 SB (S Sl Cuglie fraend slaie 4 035, Jore 5o (S Sl Canglie (et iale)]
el 0 plol ASTM G57 asb oyl gollas S5
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Degree of expansion Swelling potential
(%)
Very high >25
Medium 1.5-5
Low 0-1.5
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FL-08-CoreBox 1-Depth (0.0-3.0 m)

FL-09-CoreBox 1-Depth (0.0-3.0 m)



FL-11-CoreBox 1-Depth (0.0-3.0 m)



WH-06-CoreBox 1-Depth (0.0-4.0 m)




WH-06-CoreBox 3-Depth (8.0-12.0 m)
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GEOTECH BH COLUMNS 14001207-589-BINAK-W028-REV06.GPJ GINT STD CANADA LAB.GDT 2/26/22

NS

BORING NUMBER BH-FL-8

Bottom of borehole at 3.08 meters.

Barangeotechnics PAGE 1 OF 1
BARAN
GEOTECHNICS
CLIENT PROJECT NAME _Binak- Package W-028
PROJECT NUMBER__ 589 PROJECT LOCATION _Booshehr
DATE STARTED COMPLETED GROUND ELEVATION _1m HOLE SIZE
DRILLING CONTRACTOR _Baran Geotechnics GROUND WATER LEVELS:
DRILLING METHOD _Continuous Coring AT TIME OF DRILLING _---
LOGGED BY _S.B. CHECKED BY AT END OF DRILLING _---
NOTES _X:437265 Y:3292659 AFTER DRILLING _---
w o ; : = ATTERBERG
o E“‘ s R we LIMITS
F-|Io 4 58| 282 |bs|EE|RE [
&LE %9 MATERIAL DESCRIPTION E% Bg %8;( we %g ZE o El— n 55
a ~ TI-~S|0z |3 =|E
o Sz |[©O oz [Q |x IR
9 & e |8 |=3|85 25| <=
o
Fill Material
i ELASTIC SILT, (MH) 0.2 % gravel, 4.8 % sand, 95 % fines, brown,
dry to moist, hard , nodules of gypsum particles
| | CR 1741 12 | 65 | 35 [ 30 | 95
1
SILT, (ML) 8.2 % gravel, 3.2 % sand, 88.6 % fines, brown, dry to
moist, hard , nodules of gypsum particles SS 35-67/0.08
| | CR 1751 11 | 45 | 29 | 16 | 89
2
SS 42-50/0.10
LEAN CLAY, (CL) 3.1 % gravel, 8.8 % sand, 88.1 % fines, brown,
S - dry to moist, hard , nodules of gypsum particles
| i CR 1731 13 | 28 | 20 | 8 | 88
3
SS 67/0.08
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BORING NUMBER BH-FL-9

Barangeotechnics PAGE 1 OF 1
ARAN
GEOTECHNICS
CLIENT PROJECT NAME _Binak- Package W-028
PROJECT NUMBER__589 PROJECT LOCATION _Booshehr
DATE STARTED COMPLETED GROUND ELEVATION O m HOLE SIZE
DRILLING CONTRACTOR _Baran Geotechnics GROUND WATER LEVELS:
DRILLING METHOD _Continuous Coring AT TIME OF DRILLING _-—-
LOGGED BY _S.B. CHECKED BY AT END OF DRILLING _---
NOTES _X:437579  Y:3292272 AFTER DRILLING _---
w R ; : = ATTERBERG
o S, |5 oo |G |5 _|ug LIMITS
Z_|Zo Fh o |Eg| 283 |Es|cE|BE z 8=
Eg ég MATERIAL DESCRIPTION 7= 58 %8;: we %g %E %l: '%: E’ﬁ Eé
o Sz |07 oz [Q >< [0z S|es |5
s |# € |& |=8|83|35|<=
o
Fill Material
i GRAVELLY LEAN CLAY, (CL) 40.5 % gravel, 9.5 % sand, 50 %
fines, grayish brown, dry to moist, hard
| | CR 184| 7 | 28 | 20 | 8 | 50
1
LEAN CLAY, (CL) 0.3 % gravel, 0.6 % sand, 99.1 % fines, grayish SS 67/0.05
brown, dry to moist, hard , most of gravel are cemented Clay
| | CR 1731 10 | 34 | 22 | 12| 99
2
GRAVELLY LEAN CLAY, (CL) 35.5 % gravel, 7.2 % sand, 57.3 % SS 67/0.03
B _ fines, grayish brown, dry to moist, hard , most of gravel are
cemented Clay
| | CR 1761 11 | 32 | 21 | 11| 57
3
SS 67/0.06

Bottom of borehole at 3.06 meters.




Nl d

BORING NUMBER BH-FL-10
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Bottom of borehole at 3.05 meters.

Barangeotechnics PAGE 1 OF 1
BARAN
GEOTECHNICS
CLIENT PROJECT NAME _Binak- Package W-028
PROJECT NUMBER__589 PROJECT LOCATION _Booshehr
DATE STARTED COMPLETED GROUND ELEVATION _5m HOLE SIZE
DRILLING CONTRACTOR _Baran Geotechnics GROUND WATER LEVELS:
DRILLING METHOD _Continuous Coring AT TIME OF DRILLING _-—-
LOGGED BY _S.B. CHECKED BY AT END OF DRILLING _---
NOTES _X:437880 Y:3291880 AFTER DRILLING _---
w o ; : = ATTERBERG
o S, |5 oo |G |5 _|ug LIMITS
z_ %o FE |Es| B3 |Es|cE|BE = |8-
Eg %9 MATERIAL DESCRIPTION 'é% 53 %8;: we %g ZE o '%_ G §§
o Sz |07 oz [Q >=(2z |35 |es (Ko
s |# € |& |=8|83|35|<=
o
2 Fill Material
B | LEAN CLAY, (CL) 3.5 % gravel, 6.3 % sand, 50.2 % fines, light
gray, dry to moist, hard , nodules of gypsum particles
B 4 CR 10 | 41 | 25 | 16 | 90
1
SS 67/0.06
| _7 Marl, (CL) 14.3% gravel, 6.5%sand, 79.2% fines, light gray, dry to
moist, completely weathered, after 24 hours soaking in water the
sample is classifed as CL, most gravel are cemented clay
B _/ CR | (0) 180 9 | 43|28 |15 | 79
» Y
Marl, (CL) 29.1% gravel, 4.2%sand, 66.7% fines, light gray, dry to
moist, completely weathered, after 24 hours soaking in water the
B ‘/ sample is classifed as CL, most gravel are cemented clay
S —% CR | (0) 186 8 |39 | 25 | 14 | 67
3
A Ss 67/0.05




S BORING NUMBER BH-FL-11

Barangeotechnics PAGE 1 OF 1

GEOTECHNICS

GEOTECH BH COLUMNS 14001207-589-BINAK-W028-REV06.GPJ GINT STD CANADA LAB.GDT 2/26/22

CLIENT PROJECT NAME _Binak- Package W-028
PROJECT NUMBER__589 PROJECT LOCATION _Booshehr
DATE STARTED COMPLETED GROUND ELEVATION _4m HOLE SIZE
DRILLING CONTRACTOR _Baran Geotechnics GROUND WATER LEVELS:
DRILLING METHOD _Continuous Coring AT TIME OF DRILLING _-—
LOGGED BY _S.B. CHECKED BY AT END OF DRILLING _---
NOTES _X:437901  Y:3291739 AFTER DRILLING _---
w o ; : = ATTERBERG
o S, |5 oo |G |5 _|ug LIMITS
I 3o EL |&a] 283 |2s|cE|SE Z 182
Eg %9 MATERIAL DESCRIPTION E% 53 %8;: we %g EE o ,%— G §§
o = o~ oz () >SS |02 82 UJE |U—)D
5 & g |& |%8|35|35 S =
7 Marl, (CL) 1.5% gravel, 4.9%sand, 93.6% fines, gray, dry to moist,
completely weathered, after 24 hours soaking in water the sample
B 7] % is classifed as CL, most of gravel are cemented clay
B _% CR | (0) 44 | 26 | 18 | 94
1
/ S8 67/0.08
| _/ Marl, (CL) 29.6% gravel, 15%sand, 55.4% fines, dark gray, dry to
moist, completely weathered, after 24 hours soaking in water the
sample is classifed as CL, most of gravel are cemented clay,
B -/ nodules of gyps particles CR | (20) 195| 5 | 39 | 23 | 16 | 55
2 /
Marl, (CL) 36.1% gravel, 7.2%sand, 56.7% fines, dark gray, dry to
moist, completely weathered, after 24 hours soaking in water the
B ‘% sample is classifed as CL, most of gravel are cemented clay
B —% uD | (20) 200 8 | 38|22 | 16| 57
. A
>SS 67/0.05

Bottom of borehole at 3.05 meters.
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Barangeotechnics PAGE 1 OF 1
BARAN
GEOTECHNICS
CLIENT PROJECT NAME _Binak- Package W-028
PROJECT NUMBER _ 589 PROJECT LOCATION _Booshehr
DATE STARTED COMPLETED GROUND ELEVATION _4m HOLE SIZE
DRILLING CONTRACTOR _Baran Geotechnics GROUND WATER LEVELS:
DRILLING METHOD _Continuous Coring AT TIME OF DRILLING _-—-
LOGGED BY _S.B. CHECKED BY AT END OF DRILLING _---
NOTES _X:437126  Y:3293090 AFTER DRILLING _--
w R ; : = ATTERBERG
o S, IS R we LIMITS
z_ %o FE |Es| B3 |Es|cE|BE = |8-
LE %9 MATERIAL DESCRIPTION E% 53 %8;: we %g "L_’E o '%_ G 55
o ~ T|I==|ocz|2=s =| =
o sz O 5) z (&} > g 7] E 7 a
s |# € |& |=8|83|35|<=
o
Y Fill Material
| PRl{ SILTY GRAVEL WITH SAND, (GM) 33.8 % gravel, 17.1 % sand, CR 182 7 [ ne NP | NP a9
)" J 49.1 % fines, brown, dry to moist, very dense , most of gravel size .
~ Th D particle are cemented silt, nodules of gypsum particles SS 67/0.04
.
- LEAN CLAY WITH SAND, (CL) 11.5 % gravel, 13.1 % sand, 75.4 UD 8 19 9 | 75
2 % fines, grayish brown, dry to moist, hard c
| | LEAN CLAY, (CL) 7 % gravel, 5.7 % sand, 87.3 % fines, grayish
brown, dry to moist, hard
B _ Il o 30 [ 22| 8 | 87
4
7/ Marl, (CL) 0.0% gravel, 0.7%sand, 99.3% fines, gray, dry to moist, | LSS 67/0.05
B 7 slightly weathered to fresh, after 24 hours soaking in water the
B _% sample is classifed as CL
i 6 _% . UD | (85) 186 7 | 38| 23| 15| 99
/ Marl, (CL) 12.2% gravel, 3.2%sand, 84.6% fines, gray, dry to
B N moist, slightly weathered to fresh, after 24 hours soaking in water
| _/ the sample is classifed as CL
i _/ [\ SS 67/0.04
8 % . uD | (75) 194 8 | 36 | 24| 12| 85
S -% Marl, (CL) 43% gravel, 19.2%sand, 37.8% fines, gray, dry to moist,
fresh, after 24 hours soaking in water the sample is classifed as ~ JIl_UD_|[(100) 196| 6 | 27 | 19 | 8 | 38
B o —/ CL, most of gravel size particle are cemented clay
-
| X SILTSTONE, (GM) 74.1% gravel, 3.9%sand, 22% fines, grayih \ SS 67/0.03
X X brown, dry to moist, fresh, after 24 hours soaking in water the
- ol sample is classifed as GM, most of cemented particle did not get . uD | (86) 195 5 INPINPINP] 22
| 4x % apart in water
12 [x x
X X
X X
= X X
X X
- W/ Marl, (CL) 3.4% gravel, 1.3%sand, 95.3% fines, gray, dry to moist, | LS9 67/0.04
- - slightly weathered to fresh, after 24 hours soaking in water the
sample is classifed as CL, most of gravel size particle are . ub | (90) 199 4 | 33| 21| 12| 95
§ 14 ] / cemented clay
/ Marl, (CL) 67.8% gravel, 10.6%sand, 21.6% fines, gray, dry to
B y moist, slightly weathered to fresh, after 24 hours soaking in water
] / the sample is classifed as CL, gravel size particle are calcite and uD | (90) 198) 4 |28 | 20 | 8 | 22
cemented lumps
ump —55 67/0.02

Bottom of borehole at 15.02 meters.
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W

Barangeotechnics

BARAN
GEOTECHNICS

CLIENT

PROJECT NUMBER 589

KEY TO SYMBOLS

PROJECT NAME _Binak- Package W-028

PROJECT LOCATION _Booshehr

LITHOLOGIC SYMBOLS
(Unified Soil Classification System)

Marl: Marl

CL: USCS Low Plasticity Clay

[J
(el GM: USCS Silty Gravel

Mo

MH: USCS Elastic Silt

ML: USCS Silt

SILTSTONE: Siltstone

K X X X
K X X X

RN

FILLMATERIAL: Fill Material

e,

SAMPLER SYMBOLS
I Core Sample
Split Spoon

l Undisturbed Sample

WELL CONSTRUCTION SYMBOLS

LL  -LIQUID LIMIT (%)

Pl -PLASTIC INDEX (%)

W  -MOISTURE CONTENT (%)

DD -DRY DENSITY (PCF)

NP -NON PLASTIC

-200 - PERCENT PASSING NO. 200 SIEVE
PP -POCKET PENETROMETER (TSF)

ABBREVIATIONS

TV -TORVANE

PID -PHOTOIONIZATION DETECTOR
UC -UNCONFINED COMPRESSION

ppm - PARTS PER MILLION
Water Level at Time

= Drilling, or as Shown

Water Level at End of

= Drilling, or as Shown

Water Level After 24
= Hours, or as Shown
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SUBSURFACE DIAGRAM

PROJECT NAME _Binak- Package W-028

PROJECT LOCATION _Booshehr

barangeotechnics

PROJECT NUMBER _ 589

WS
BARAN
GEOTECHNICS

CLIENT

IXX X XXX X
(X X X X X X xR
XXX XXX X
XXX X XX X
XXX X KX X

o ~
© < o~ o o hi K NS 5 5
o : : o
F S S S S
Irs] I}
L?: N N N N N N
Iz
8 ................ §|*A o) x x XXX XX XXX
< I i< 2 3
R o X X X X X X X X

Distance Along Baseline (m)

BH-FL-8

(w) uonens|gz

¢c/9g/c 1a9'av1 VAVYNYO ALS INID rdO'90ATH-820M-MVYNIE-685-70CL00VL ZIS V- MO 8 AHAVIOILVHLS



(w) suieseq buojy aouelsiq

0oL

00§ oSy [0]0)4 05€

00¢ 0§¢ 00¢

[01°12

0s 0

(w) uonens|gz
22/9zic 1d9'av1 VAVYNYD ALS INID rdO'90AIH-8COM-MVNIG-68G-20CL00FL TZIS V - MO 8 AHAVHOILVHLS

Jysysoog NOILVOO1T LO3rodd
820-/W\ 8bexoed -yeulg  3JNVN 1LO3rodd

ANVYOVIA 3JVIRINSENS

685G dILINNN 1D3royd

soluyosj08bueleq

LN3ITD

SDINMD3L03D

Nvdva

N




(w) suieseq buojy aouelsiq

08

09

ov

V14

091 ovl 0c) 00l

(w) uonens|gz
22/9zic 1d9'av1 VAVYNYD ALS INID rdO'90AIH-8COM-MVNIG-685-20CL00FL IZIS V - MO 8 AHAVHOILVHLS

LL-14-Hg

Jysysoog NOILVOO1T LO3rodd
820-/W\ 8bexoed -yeulg  3JNVN 1LO3rodd

ANVYOVIA 3JVIRINSENS

685G dILINNN 1D3royd

LN3ITD

SIINHIFLOAD

NVdHvda

N

soluyosj08bueleq




&y olia bl



\-Y w.»g.u

‘e & .‘
dxbo (5,105 ,)L pule



e
or il Plate Load Test Results

= 3=l

I P

Client: Plate dimension: 30 cm
Consultant: & 9 SE hb jlie Grwaige 05,4 Testpit No.: PLT-2 (W-028)
Project: Oloee odgi (aalBl g g 0 p SeiSig5; lalllas

S i Depth: 1.0m

Stress (kg/cm2)

0 5 10 15 20 25 30 35
0.00

0.50

1.00

1.50

4\\
2.00

Settlement (mm)
N
[6)]
o

3.00

3.50

4.00

4.50

5.00
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T R A
Standard Test Method for CBR (California Bearing
OIol—

s, Ratio) of Soils in Place (ASTM D4429)

sbdie s nige /

adg Gial8l 5 clilagS 059 5 ST 955 lalllas

Project Name: ) Location: W28-CBR1
S (S5 ol

Client: Depth: Ground Level

5.0

4.5

4.0

3.5

3.0

2.5

Stress(MPa)

2.0
1.5
1.0
0.5
0.0

00 10 20 30 40 50 60 70 80 90 10.0 11.0 12.0 13.0 140 15.0 16.0

Penetration(mm)

J— 0
CBR VALUE: Penetration-2.54 mm 19.9 %

Penetration-5.08 mm 16.8 %
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OIol-
> 9 S

sbdie s nige

Standard Test Method for CBR (California Bearing
Ratio) of Soils in Place (ASTM D4429)

~

Project Name:

adgi il g codlagSs ofg p eSS 55 Olalllas
Location: W28-CBR2

S e
Client: Depth: Ground Level
5.00
4.00
3.00
5
2
o
“ 200
1.00
0.00
00 10 20 30 40 50 60 70 80 90 100 11.0 12.0 13.0 140 15.0 16.0
Penetration(mm)
CBR VALUE: Penetration-2.54 mm 18.5 %

Penetration-5.08 mm 15.9 %
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S Geoelectrical Resistivity Test

RARLN
CLIENT PROJECT NANE Binak- W-028
PROJECT NUMBER 589 PROJECT LOCATION Booshehr

Variation of Apparant Electrical Resistivity in W-028

p (@m)
0.01 0.10 1.00 10.00 100.00

Depth (m)

FL8

FL9

——FL10

FL11

WH6
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GRAIN SIZE 14001207-589-BINAK-W028-REV06.GPJ GINT STD CANADA LAB.GDT 2/26/22

P

BARAN
GEOTECHNICS

CLIENT

Barangeotechnics

GRAIN SIZE DISTRIBUTION

PROJECT NAME _Binak- Package W-028

PROJECT NUMBER _ 589

PROJECT LOCATION _Booshehr

U.S. SIEVE OPENING IN INCHES I

6

1/2

3

U.S. SIEVE NUMBERS

6 g10 1416 59 30 44 50 5o 100444200

100
95

HYDROMETER

43 245 1
: T

90

85

80

75

70

65

60

>>F

55

50

45

40

PERCENT FINER BY WEIGHT

35

30

25

20

15

10

100

10

1

0.1

GRAIN SIZE IN MILLIMETERS

0.01

0.001

COBBLES

GRAVEL

SAND

coarse fine

coarse |

medium |

fine

SILT OR CLAY

Borehole

Depth

Classification

LL

PL

PI

Cc | Cu

BH-FL-8

0.50

ELASTIC SILT(MH)

65

35

30

BH-FL-8

1.50

SILT(ML)

45

29

16

BH-FL-8

2.50

LEAN CLAY(CL)

28

20

8

BH-FL-9

0.50

GRAVELLY LEAN CLAY(CL)

28

20

8

0.02 3022.04

@%b MO

BH-FL-9

1.50

LEAN CLAY(CI)

34

22

12

Borehole

Depth

D100

D60

D30

D10

%Gravel

%Sand

%Silt | %Clay

BH-FL-8

0.50

9.51

0.007

0.2

4.8

50.7

44.3

BH-FL-8

1.50

19

0.002

8.2

3.2

28.1

60.5

BH-FL-8

2.50

19

0.007

341

8.8

43.7

44.4

BH-FL-9

0.50

63

5.457

0.014

0.002

40.5

9.5

39.5

10.5

CIR LA IK )

BH-FL-9

1.50

9.51

0.005

0.3

0.6

54.5

44.6
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g

BARAN
GEOTECHNICS

CLIENT

Barangeotechnics

GRAIN SIZE DISTRIBUTION

PROJECT NAME _Binak- Package W-028

PROJECT NUMBER _ 589

PROJECT LOCATION _Booshehr

U.S. SIEVE OPENING IN INCHES I

6

43215 1

1/2

U.S. SIEVE NUMBERS

810 1416 54 30 4o 50 g 100444200

HYDROMETER

100
95

AN

3 4 6
T ]

|

—x LS

I~

B —

90

85

80

75

70

65

%

*

60

55

50

45

40

PERCENT FINER BY WEIGHT

35

>>a

30

x}‘/

25

20

15

10

100

10

1

0.

GRAIN SIZE IN MILLIMETERS

1

0.01

0.001

COBBLES

GRAVEL

SAND

coarse fine

coarse

medium |

fine

SILT OR CLAY

Borehole

Depth

Classification

LL

PL

PI

Cc | Cu

BH-FL-9

2.50

GRAVELLY LEAN CLAY(CI)

32

21

11

2.411131.0

BH-FL-10

0.60

LEAN CLAY(CI)

41

25

16

BH-FL-10

1.60

SILT with GRAVEL(ML)

43

28

15

BH-FL-10

2.60

GRAVELLY LEAN CLAY(CI)

39

25

14

@%b MO

BH-FL-11

0.60

LEAN CLAY(CI)

44

26

18

Borehole

Depth

D100

D60

D30

D10

%Gravel

%Sand

%Silt | %Clay

BH-FL-9

2.50

63

0.146

0.007

0

35.5

7.2

40.7

16.6

BH-FL-10

0.60

19

0.006

3.5

6.3

44.6

45.6

BH-FL-10

1.60

19

0.013

14.3

6.5

37.9

41.3

BH-FL-10

2.60

254

0.036

0.001

29.1

4.2

3341

33.6

CIR LA IK )

BH-FL-11

0.60

9.51

0.012

0.002

1.5

4.9

63.1

30.5
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N

BARAN
GEOTECHNICS

CLIENT

Barangeotechnics

GRAIN SIZE DISTRIBUTION

PROJECT NAME _Binak- Package W-028

PROJECT NUMBER _ 589

PROJECT LOCATION _Booshehr

U.S. SIEVE OPENING ININCHES I
g 43, 2

1

U.S. SIEVE NUMBERS
6 g10 1416 59 30 44 50 5o 100444200

HYDROMETER

100 T
95

i

\

y 11238 3 4
[T [HEUNERE

N

90

85

80

75

70

65

60

55

50

45

40

PERCENT FINER BY WEIGHT

35

30

Fals

25

20

i

15

10

;\kt
N

—

3

100

10

1

GRAIN SIZE IN MILLIMETERS

0.1

0.01

0.001

COBBLES

GRAVEL

SAND

coarse fine coarse

medium

| fine

SILT OR CLAY

Borehole

Depth

Classification

LL | PL

Cc

Cu

BH-FL-11

1.60

GRAVELLY LEAN CLAY with SAND(CI)

39 | 23

BH-FL-11

2.70

GRAVELLY LEAN CLAY(CI)

38 | 22

BH-WH-6

0.50

SILTY GRAVEL with SAND(GM)

NP | NP

0.31

142.14

BH-WH-6

1.60

LEAN CLAY with SAND(CL)

28 | 19

@%b MO

BH-WH-6

3.00

LEAN CLAY(CI)

30 | 22

Borehole

Depth

D100 D60

D30

D10

%Gravel

%Sand

%Silt | %Clay

BH-FL-11

1.60

19 0.657

0.006

29.6

15.0

36.9

18.5

BH-FL-11

2.70

38.1 0.918

0.006

36.1

7.2

36.7

20.0

BH-WH-6

0.50

63 0.289

0.013

0.002

33.8

171

39.2

9.9

BH-WH-6

1.60

19 0.031

0.005

11.5

13.1

59.1

16.3

CIR LA IK )

BH-WH-6

3.00

19 0.008

7.0

5.7

43.3

44.0
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WS

BARAN
GEDTECHNICS

CLIENT

Barangeotechnics

PROJECT NAME _Binak- Package W-028

PROJECT NUMBER _ 589

GRAIN SIZE DISTRIBUTION

PROJECT LOCATION _Booshehr

U.S. SIEVE OPENING IN INCHES

U.S. SIEVE NUMBERS

HYDROMETER

6 4 3 2 15 1 1/2315 3 4 6 810 1416 20 30 40 50 60 100140200
100 T TT |*\|“‘I‘\|;|| |||§L§ T T
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: N1 A A
75 ? :
@ \ @ § @ x\é \\L\
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z z z z b
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T l : : : : \xlXA
9 60 > : - :
z @ A | @ \
> 55 i Z Z Z
§ 50 \ \&\‘r E
E e i i taag ||| 3
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0 ; " N
35 i :
w1 f RN hs@
30 : ‘\ QA
25 i ~] \\ Y
: e * q
2 e
*\ \} >
A
15
ik
10 e
5
>>$
0 N N
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL _SAND - SILT OR CLAY
coarse fine coarse medium | fine
Borehole Depth Classification LL | PL | PI | Cc | Cu
®| BH-WH-6 5.56 LEAN CLAY(CI) 38 23 15
X| BH-WH-6 7.60 LEAN CLAY with GRAVEL(CI) 36 24 12
A| BH-WH-6 9.25 CLAYEY GRAVEL with SAND(GC) 27 19 8 | 0.042063.1
*| BH-WH-6 11.12 SILTY GRAVEL(GM) NP | NP | NP 476.54800.2
®| BH-WH-6 13.20 LEAN CLAY(CI) 33 21 12
Borehole Depth D100 D60 D30 D10 %Gravel | %Sand %Silt | %Clay
®| BH-WH-6 5.56 0.15 0.004 0.0 0.7 55.0 443
X| BH-WH-6 7.60 19 0.014 0.003 12.2 3.2 60.4 24.2
A| BH-WH-6 9.25 19 5.85 0.027 0.003 43.0 19.2 30.7 71
*| BH-WH-6 11.12 38.1 24.606 7.053 0.004 74.1 3.9 14.9 71
®| BH-WH-6 13.20 9.51 0.011 0.003 3.4 1.3 68.1 27.2
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S

BARAN
GEOTECHNICS

CLIENT

Barangeotechnics

GRAIN SIZE DISTRIBUTION

PROJECT NAME _Binak- Package W-028

PROJECT NUMBER _ 589

PROJECT LOCATION _Booshehr

U.S. SIEVE OPENING IN INCHES I

g 43 2

U.S. SIEVE NUMBERS I

134 1/23/8 3 4 6 g10 4416 545 30 44 50 g 100444200

HYDROMETER

100 T
95

b\\'l [l

\

90

85

80

75

70

65

60

55

50

45

40

PERCENT FINER BY WEIGHT

35

30

25

20

15

10

i

100

10

1 0.1
GRAIN SIZE IN MILLIMETERS

0.01

0.001

COBBLES

GRAVEL

SAND

coarse fine

coarse medium | fine

SILT OR CLAY

Borehole Depth

Classification

LL | PL

PI

Cc | cu

®| BH-WH-6 14.45

CLAYEY GRAVEL(GC)

28 | 20

132.68752.60

Borehole Depth

D100

D60 D30 D10

%Gravel

%Sand

%Silt | %Clay

®| BH-WH-6 14.45

38.1

12.021 3.307 0.007

67.8

10.6

17.5

4.1
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ATTERBERG LIMITS 14001207-589-BINAK-W028-REV06.GPJ GINT STD CANADA LAB.GDT 2/26/22

ATTERBERG LIMITS' RESULTS

WS
Barangeotechnics
CLIENT PROJECT NAME _Binak- Package W-028
PROJECT NUMBER _ 589 PROJECT LOCATION _Booshehr
60 e
@ @ | @ yd
50 A
P /
2w /
: /
(I: /
Lo30 e
Y
i //
D
X t
10 3 f
CL-ML j @ @
O
0 20 40 60 80 100
LIQUID LIMIT
Borehole Depth LL| PL Pl [Fines | Classification
@ | BH-FL-8 0.50| 65| 35| 30| 95|ELASTIC SILT(MH)
X| BH-FL-8 150 45| 29| 16| 89 |SILT(ML)
A |BH-FL-8 250 28| 20 88 |LEAN CLAY(CL)
*| BH-FL-9 050 28| 20 50 | GRAVELLY LEAN CLAY(CL)
©|BH-FL-9 150 34| 22| 12| 99|LEAN CLAY(CI)
2| BH-FL-9 250 32| 21 11 57 | GRAVELLY LEAN CLAY(CI)
O|BH-FL-10 0.60| 41 25| 16| 90|LEAN CLAY(CI)
& | BH-FL-10 160 43| 28| 15| 79|SILT with GRAVEL(ML)
®|BH-FL-10 2.60| 39| 25| 14| 67|GRAVELLY LEAN CLAY(CI)
& | BH-FL-11 060 44| 26| 18| 94|LEAN CLAY(CI)
O|BH-FL-11 160 39| 23| 16| 55|GRAVELLY LEAN CLAY with SAND(CI)
® | BH-FL-11 270 38| 22| 16| 57|GRAVELLY LEAN CLAY(CI)
@ | BH-WH-6 0.50) NP| NP| NP| 49|SILTY GRAVEL with SAND(GM)
* | BH-WH-6 160 28| 19 75| LEAN CLAY with SAND(CL)
€| BH-WH-6 3.000 30| 22 87 | LEAN CLAY(CI)
M| BH-WH-6 5.56| 38| 23| 15| 99|LEAN CLAY(CI)
¢ | BH-WH-6 760 36| 24| 12| 85|LEAN CLAY with GRAVEL(CI)
<¢| BH-WH-6 9.25| 27| 19 8| 38|CLAYEY GRAVEL with SAND(GC)
X| BH-WH-6 11.12] NP| NP| NP| 22|SILTY GRAVEL(GM)
8| BH-WH-6 13.20 33| 21 12| 95|LEAN CLAY(CI)
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ATTERBERG LIMITS' RESULTS

R
Barangeotechnics
SORAN
CLIENT PROJECT NAME _Binak- Package W-028
PROJECT NUMBER _ 589 PROJECT LOCATION _Booshehr
60 //
50 A
P /
L
s 40 yd
S
T /
|
c /
L 30 7
Y /
I /
N
b 20 /
E
X /
10 v
2T @ | @
0
0 20 40 60 80 100
LIQUID LIMIT
Borehole Depth LL| PL Pl [Fines | Classification
©|BH-WH-6 14.45| 28| 20 8| 22|CLAYEY GRAVEL(GC)
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LAB SUMMARY  14001207-589-BINAK-W028-REV06.GPJ GINT STD CANADA LAB.GDT 2/26/22

Dl g

BARAN
GEOTECHNICS

CLIENT

Barangeotechnics

PROJECT NUMBER _ 589

SUMMARY OF LABORATORY RESULTS

PROJECT NAME _Binak- Package W-028
PROJECT LOCATION _Booshehr

She

et 1 of 1

Lo . - Maximum | , Water Dry Satur- -
coonle | Depn | 1 | R | Pty ) Vi ™| na0rs | G | corent | pondy | aton | Y0

BH-FL-8 0.5 65 35 30 9.51 95 MH 12.0 1.74
BH-FL-8 1.5 45 29 16 19 89 ML 11.0 1.75
BH-FL-8 2.5 28 20 8 19 88 CL 13.3 1.73
BH-FL-9 0.5 28 20 8 63 50 CL 7.0 1.84
BH-FL-9 1.5 34 22 12 9.51 99 Cl 10.0 1.73
BH-FL-9 25 32 21 11 63 57 Cl 11.0 1.76
BH-FL-10 0.6 41 25 16 19 90 Cl 10.0
BH-FL-10 1.6 43 28 15 19 79 ML 9.4 1.80
BH-FL-10 2.6 39 25 14 25.4 67 Cl 7.6 1.86
BH-FL-11 0.6 44 26 18 9.51 94 Cl

BH-FL-11 1.6 39 23 16 19 55 Cl 5.3 1.95
BH-FL-11 2.7 38 22 16 38.1 57 Cl 8.1 2.00
BH-WH-6 0.5 NP NP NP 63 49 GM 7.4 1.82
BH-WH-6 1.6 28 19 9 19 75 CL

BH-WH-6 3.0 30 22 8 19 87 Cl

BH-WH-6 5.6 38 23 15 0.15 99 Cl 6.8 1.86
BH-WH-6 7.6 36 24 12 19 85 Cl 8.1 1.94
BH-WH-6 9.3 27 19 8 19 38 GC 6.1 1.96
BH-WH-6 111 NP NP NP 38.1 22 GM 4.6 1.95
BH-WH-6 13.2 33 21 12 9.51 95 Cl 4.3 1.99
BH-WH-6 14.5 28 20 8 38.1 22 GC 4.3 1.98




f-¥ ws.u

~

Si970 Sy Loy



o Uniaxial Compression Test

BKP- Lab- UCT

BARA
GEOTECHNICS
CLIENT PROJECT NAME S 059 iS55 Olalllas
PROJECT NUMBER 589 PROJECT LOCATION e
0.35
.30 /
©
o
=
= 0,25
%]
o
& \
°
[T}
£
= 0.20
o
o
(=
o
0.15
0.10
0.05
-1.0 -0.8 -0.5 -0.3 0.0 0.3 0.5 0.8 1.0
Lateral Strain (%) Axial Strain (%)
Sample Specification Initial Condition
Borehole ID: WH-6  |Bulk Density (kN/m): 19.56
Depth (m): 1.6-1.8  |Dry Density (kN/m®): 18.55
L (cm): 19.80 Moisture Content (%): 5.5
D (cm): 9.00 Strain Rate (%Per min.): 1.00
Test Results
Unconfined Compressive Strength(MPa): 0.32




o Uniaxial Compression Test

E&Eﬂlﬁlti
CLIENT PROJECT NAME St 039 SeiSS 955 lalllas
PROJECT NUMBER 589 PROJECT LOCATION by

BKP- Lab- UCT

©
@®

0.7 / =
0.6 /
©
o
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2 0.5
o
& /
°
[T}
]
£ 0.4 /
o
o
(=
o
0.3 /
0.2
0.1
-1.6 -1.2 -0.8 -0.4 0.0 0.4 0.8 1.2 1.6
Lateral Strain (%) Axial Strain (%)
Sample Specification Initial Condition
Borehole ID: WH-6  |Bulk Density (kN/m): 20.15
Depth (m): 3.0-3.28  |Dry Density (kN/m’): 19.01
L (cm): 20.00 Moisture Content (%): 6.0
D (cm): 8.00 Strain Rate (%Per min.): 1.00
Test Results
Unconfined Compressive Strength(MPa): 0.70
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Uniaxial Compression Test

BARAN
GEOTECHNICS
CLIENT PROJECT NAME S 059y SiST55 Dlalllas
PROJECT NUMBER 589 PROJECT LOCATION Y090
-
0.90
0.75 \
©
o
2
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b 0.60
-
7}
£
=
(=
o
o
[=4
) 0.45
0.30
0.15
-0.70 -0.50 -0.30 0.10 0.10 0.30 0.50 0.70
Lateral Strain (%) Axial Strain (%)
Sample Specification Initial Condition
Borehole ID: WH-6 Bulk Density (kN/m3): 20.43
Depth (m): 11.12-11.5 |Dry Density (kN/m’): 19.54
L (cm): 21.00 Moisture Content (%): 4.6
D (cm): 8.10 Strain Rate (%Per min.): 1.00
Test Results
Unconfined Compressive Strength(MPa): 0.80
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Uniaxial Compression Test

E&EHANI‘.E
CLIENT PROJECT NAME S 059 iS55 Olalllas
PROJECT NUMBER 589 PROJECT LOCATION [Ty
0.96
0.84 / N\
0.72
H
2
g 0.60
& /
kel
(1]
£
s 0.48 /
g
=)

0.36 /
0.24 /

-2.00

0.12
-1.50 -1.00 -0.50 0.00 0.50 1.00 1.50
Lateral Strain (%) Axial Strain (%)
Sample Specification Initial Condition
Borehole ID: WH-6  |Bulk Density (kN/m): 19.36
Depth (m): 13.2-13.6 |Dry Density (kN/m’): 18.57
L (cm): 17.25 Moisture Content (%): 4.2
D (cm): 8.10 Strain Rate (%Per min.): 1.00
Test Results
Unconfined Compressive Strength(MPa): 0.86

2.00
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Uniaxial Compression Test

aaman
CLIENT PROJECT NAME i 095y SiSGg55 lalllas
PROJECT NUMBER 589 PROJECT LOCATION Y
0.7
0.6
© —
o —~ \\
=
= 05 \
&
O
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s 0.4 /
o
2
=)

-2.0

03 /
0.2
O\1
-1.5 -1.0 -0.5 0.0 0.5 1.0 1.5
Lateral Strain (%) Axial Strain (%)
Sample Specification Initial Condition
Borehole ID: FL-10  |Bulk Density (kN/m’): 19.33
Depth (m): 1.6-2.0  |Dry Density (kN/m®): 17.73
L (cm): 19.00 Moisture Content (%): 9.0
D (cm): 8.50 Strain Rate (%Per min.): 1.00
Test Results
Unconfined Compressive Strength(MPa): 0.55

2.0
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Uniaxial Compression Test

BARA
GEOTECHNICS
CLIENT PROJECT NAME S 059 iS55 Olalllas
PROJECT NUMBER 589 PROJECT LOCATION e
0.7
0.6 /
©
o
s /
= 0.5
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g
g /
°
[T}
£
€ 0.4
o
o
(=
=) /
03 /
0.2
0.1
-2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0
Lateral Strain (%) Axial Strain (%)
Sample Specification Initial Condition
Borehole ID: FL-11  |Bulk Density (kN/m’): 19.81
Depth (m): 2.7-29  |Dry Density (kN/m®): 18.33
L (cm): 19.00 Moisture Content (%): 8.1
D (cm): 8.50 Strain Rate (%Per min.): 1.00
Test Results
Unconfined Compressive Strength(MPa): 0.67
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BKP-Lab- DST

-

Direct Shear Test

BARAN
GEOTECHNICS
CLIENT PROJECT NAME Sow 059y Mgﬁj Oldleo
PROJECT NUMBER 589 PROJECT LOCATION 09
150.0 150.0
135.0 135.0
1200 1200
105.0 105.0
©
g 900 £ 900
= £ /
& )
g 780 g 750 7
i 7 /
© ©
2 600 e 2 o
] » 60.0
x| A /
450 = S
/“ ././I:": 450
LB
300 il o /
: e _./‘./‘ - 30.0 >t
I
15.0 il
W/ 150
0.0 I¥
0 2 4 6 8 10 12 14 16 18 20 0.0
. 0 20 40 60 80 100 120
Shear Strain % Normal Stress kPa
Borehole ID: FL-08 Sample Type: Remolded
Sample Depth (m): 0.5-1 Test Type: Slow
Sample Specification Sample Condition Before Test Sample Condition After Test
Sample No.: 1 2 3 Sample No.: 1 2 3 Sample No.: 1 2 3
Height (cm): 2.2 2.2 22 Moisture (%): 12.0 12.1 12.0 Moisture (%): 19.5 19.5 19.5
B*L (cm*cm): 6*6 6*6 6*6 Saturation (%): 58.12 60.64  58.15 ]Saturation (%): 94.22 97.61 92.70
Yo (kN/m?): 16.91 17.12 16.79 | Void Ratio: 0.54 0.52 0.54 |Void Ratio: 0.54 0.52 0.55
Test Results
C (kPa): 14.68
¢ (Degree): 31.9
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Direct Shear Test

BARAN
GEOTECHNICS
CLIENT PROJECT NAME Sy 039y ST 95 Wlalle
PROJECT NUMBER 589 PROJECT LOCATION Ky
100.0 100.0
90.0 90.0
80.0 80.0 7/
70.0 70.0 //
< 60.0 /
60.0 e .
s //
[
& 500 — § 500
=3 -
£ L] @ /
£ ] :
£ / /./L./l—/l
§ w0l / / ] 30.0 /
v
20.0 //./, o—* 20.0 /
10.0 V’ 10.0
0.0 & 0.0
0 2 4 6 8 10 12 14 16 18 20 0 20 40 60 80 100 120 140 160
Shear Strain % Normal Stress kPa
Borehole ID: BH-FL-09 Sample Type: Remolded
Sample Depth (m): 0.5-1.0 Test Type: Slow
Sample Specification Sample Condition Before Test Sample Condition After Test
Sample No.: 1 2 3 Sample No.: 1 2 3 Sample No.: 1 2 3
Height (cm): 2.2 2.2 2.2 Moisture (%): 7.1 7.0 7.0  |Moisture (%): 17.1 16.1 16.2
B*L (cm*cm): 6*6 6*6 6*6 Saturation (%): 39.44 41.32 38.89 [Saturation (%):  98.73 98.87 97.55
Ya (KN/m’): 17.68 18.06 17.93  |Void Ratio: 0.47 0.44 0.47 |Void Ratio: 0.45 0.42 0.43
Test Results
C (kPa): 10.06
¢ (Degree): 30
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GEOTECHMICS

CLIENT

PROJECT NAME

Oedometer Test

S 059y ST 9§ Wlallaw

PROJECT NUMBER

589 PROJECT LOCATION

Hebg

P (kPa)

1000

0.70

0.65

0.60

0.55

0.50

Void Ratio

0.45

0.40

0.35

0.30

0.25

0.20

BKP- Lab- Oed

Borehole ID: BH-FL-10

Sample Depth (m): 0.6-1.0

Sample Condition Before Test Sample Condition After Test
Saturation (%): 62.0 Saturation (%): 100%
Dry Density (kN/m”): 17.65 Dry Density (kN/m®): 18.12
Void Ratio: 0.42 Void Ratio: 0.38
Gs: 2.50 Gs: 2.50
Height (cm): 2.00 Height (cm): 1.95
Moisture Content (%): 10.3 Moisture Content (%): 10.0

Test Results
Cc: 0.135
Cs: 0.014
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Chemical Test- W028

ol Soil
042 (in Water) | SO4 2 (Total) CL- pH
BH No: D(enl:;h (BS1377) (BS1377) (BS1377) | (ASTM4972)
(%) (%) (%) at 25° ¢
BH-FL-10 | 1.6 0.41 0.57 0.028 8.2
BH-WH-06 | 0.5 0.31 0.44 0.019 8.0
BH-WH-06 | 3.0 0.29 0.47 0.023 8.1
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1S9 09

S 03) 20 b T (Sl g (S sla el sl gl 2ol
Layer type according to Unified method CL Marl (CL) Marl (CL) Unit
xxxDepth 0.5-2.0 2.0-7.5 7.5-15.0 m
Soil internal friction angle long term (¢d) - - - Degree
Soil cohesion (Cu) 0.5-1.5 2.0-3.0 3.0-4.0 kg/cm?
Soil wet density (y) 1.85-1.95 1.90-2.00 1.95-2.05 glem’
Soil module of elasticity (Es)* 150-250 400-600 600-800 kg/cm’
Soil Poisson ratio (v)** 0.35-0.40 0.30-0.35 0.30-0.35 -
9% 093
99 (393 3% (b S (Sl 5 (S 58 b yielyly golesiin oo
Layer type according to Unified method CL-ML-MH Marl (CL) Unit
s#xDepth 0.2-1 1-3 m
Soil internal friction angle long term (@d) - Degree
Soil cohesion (Cu) 0.5-1.5 2.0-3.0 kg/cm’
Soil wet density (%) 1.85-1.95 1.90-2.00 glem’
Soil module of elasticity (Es)* 100-200 200-600 kg/em’®
Soil Poisson ratio (v)** 0.35-0.40 0.30-0.35 -
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Shallow Foundation (Zone I)- W028

3.50

3.00

. //

2.00 e

—
W
S

——L/B=1

100 L/B=2
0.50 L/B=5

Allowable bearing capacity (kg/cm2)

L/B=10

0.00

0 1 2 3 4 5
Foundation width (m)

0.00

0.50

_.
o
S

7.

i /

Settlement (cm)
3

N

=)

S
—
S~
(V3]

1l

—

250 = L/B=5
L/B=10
3.00
0 1 2 3 4 5
Foundation width (m)
P:Iu\n ahbim
D=1Im
Df=1m
Notes:

D : Depth of footing with respect to ground surface
Df :Depth of footing embedment




Allowable bearing capacity (kg/cm2)

4.00

3.50

3.00

2.50

2.00

1.50

1.00

0.50

0.00

Mat Foundation-12m*20m

W-028 (BH-WH-6) -(Zone I)

0.00 1.00 2.00 3.00 4.00 5.00

Settlement (cm)

Fato+ abim

6.00

D=3m
Df=1m

Notes:
D : Depth of footing with respect to ground surface
Df :Depth of footing embedment




Allowable bearing capacity (kg/cm2)

Settlement (cm)

0.00

0.50

1.00

2.00

2.50

3.00

Strip Foundation (Zone I1)-W028

0.5 1 1.5 2 2.5

Foundation width (m)

.

\\

0.5 1 1.5 2 2.5

Foundation width (m)

FPatov abim

L/B=10
D=1m
Df=1m

Notes:
D : Depth of footing with respect to ground surface
Df :Depth of footing embedment




S5 095 "BH-WH-6 (suiilo ailed )0 y0 SO 3os 810 (50196 9 (lubisims (i p0 (o ynns Joall (S Jguno

(kg/cnt’) yiums Josd| s Jgoo
B(m) D=1(m), Zone I
L/B=1 L/B=2 L/B=5 L/B=10
1.0 2.15 1.80 1.63 1.57
2.0 1.45 1.28 1.19 1.16
3.0 1.23 1.07 0.99 0.97
4.0 1.08 0.94 0.90 0.89
5.0 1.02 0.89 0.83 0.82

S5 0995~ BH-WH-6 soisle a5le3 j0 yio ¥ 3o (gly 00 piwnS o1 gy Jond| uSe 9o

BxL (m)

Scm)

D=3(m), Zone I-(kg/cm’)os yiuuS o yiwms Jo2dl puSs Jgoho

e

<t by

12x20

3.00

1.50

0.75

Y o35 -BH-FL-11 JI BH-FL-8 suile sbaailes ;o yo S G0 810 6519 (o s Jodd! uSe Jgoo

D=1(m), Zone II-(kg/cnt’) yiums Josd| wSe Jgdo
B(m)
L/B=10
0.5 6.07
1.0 2.96
1.5 2.04
2.0 1.58
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Bearing capacity and Settlements are computed using the following computations.
1. The Ultimate Bearing Capacity Calculation
Hansen’s Method:
General: quit = ¢Ne s deicgebe + qQNgSqdgiggqbg + 0.5yB° Ny S,dyiyg,by
When @©=0
Use Quit = 5.14 Sy ( 1+Sct+d’c — ’c- b’c- g7c) +q
Nq = e tan?( 45+®/2)
Ne=(Ng—1)cot ®
Ny = 1.5(Ng -1) tan®

The coefficient of shape and depth of foundation inclination of the forces, and the slope of
foundation are presented in tables 4-5a , 4-5b and 4-5c.

2- Elastic Settlement of foundations

Due to the low water table, the settlements are largely elastic. Therefore, in calculating the
settlements, the following equation, based on Elasticity Theory, is used:

1— 2
Es

AH= qoB’ m L It

AH= Settlement

qo= Load

B’ = Minimum Dimension of Footing
Is = Steinbrenner General Influence Factor
It = Fuchs Depth influence factor

Es = Secant Modulud of Soil

u = Poisson’s Ratio

m = Participation Factor

m= 4 for center of footing

m= 2 for edges

m= 1 for corners

In the above equation the units for AH and B’, and also qo and E; are similar.

=S ohb
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Calculation of consolidation settlement for fully saturated clays

The relationships used for the calculation of settlement due to consolidation of saturated,
normally consolidated clays, and pre consolidated clays are as follows:

. __ CcH P'o+ AP
Normally consolidated clays: Sc= 1300192 510

Pre- consolidated clays:

CrH P CcH P'o+ AP

Se=——log — + — For P'y<P. <P’y + AP
1+e0 P'0  1+e0
CrH P'o+ AP

Se=— For P'o+ AP <P’

= O D —
1+e0 g P'0

Sc= Consolidation settlement for clay layer

Cc= Compressibility index

Cr= Rebound coefficient

H= Thickness of clay layer

eo= Initial void ratio

P’o= Initial effective stress at the middle of the clay layer
AP= Effective stress increment at the middle of the clay layer

P. = Pre-consolidation pressure in clay layer

It should be noted that in the case of thick clay layer, it is subdivided into several sub-layers and
then the combined effect of consolidation settlement of each individual sub-layer is computed as
total settlement.

@ 9 S ol



IMMEDIATE SETTLEMENT COMPUTATIONS

The settlement of the corner of a rectangular base of dimensions B’ X L' on the surface of
an elastic half-space can be computed from an equation from the Theory of Elasticity [e.g.,
Timoshenko and Goodier (1951)] as follows:

1 — u? 1-2n
AH = g,B’ + 5-1
9B —F (11 =4 Iz)lF (5-16)
where go = intensity of contact pressure in units of Es

B' = least lateral dimension of contributing base area in units of AH

I; = influence factors, which depend on L'/B’, thickness of stratum H, Poisson’s
ratio u, and base embedment depth D

E,, u = elastic soil parameters—see Tables 2-7, 2-8, and 5-6

The influence factors (see Fig. 5-7 for identification of terms) I; and I, can be computed
using equations given by Steinbrenner (1934) as follows:

1 (1+ M2+ 1)JM? + N2 M+ JM?2+1)J1 + N2
Iy = —|Mn +In (@)
™ MO+ VM2 +N2+1) M+ JM?2 + N2+ 1
L= L\J—t:am"1 M (tan”! in radians) (b)
2m NJMZ+ N2 +1
LI
where M = 5

Figure 5-7  Influence factor /5 for footing at a depth D. Use actual footing width and depth dimension for this
D/B ratio. Use program FFACTOR for values to avoid interpolation.
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TABLE 5-2
Values of I; and I, to compute the Steinbrenner influence factor I for use
in Eq. (5-16a) for several N = H/B’' and M = L/B ratios

)..ulJ 1...4.!)4-5 d._,_._.,qL?Ln 39 {Uy LEL"’J-.‘L“IJLl J'f-'}lj'u

N M=10 1.1 1.2 1.3 14 1.5 1.6 1.7 1.8 1.9 20
02 I, =0009 0008 0.008 0.008 0008 0.008 0.007 0.007 0007 0.007 0.007
I, =0.041 0.042 0.042 0042 0.042 0.042 0.043 0.043 0043 0.043 0.043

04 0.033 0.032 0.031 0.030 0029 0.028 0.028 0.027 0.027 0.027 0.027
0.066 0068 0069 0070 0.070 0071 0.071 0.072 0072 0073 0.073

0.6 0.066 0.064 0.063 0.061 0060 0.059 0.058 0.057 0.056 0.056 0.055
0.079 0.08ft 0.083 0.085 0.087 0.088 0.089 0.090 0.091 0.091 0.092

0.8 0.104 0.102 0.100 0.098 0.096 0.095 0.093 0.092 0.091 0.090 0.089
0.083 0.087 0.090 0.093 0095 0.097 0.098 0.100 0.101 0.102 0.103

1.0 0.142 0.140 0.138 0.136 0.134 0.132 0.130 0.129 0.127 0.126 0.125
0083 0.088 0.091 0095 0098 0.100 0.102 0.104 0.106 0.108 0.109

1.5 0224 0224 0.224 0223 0222 0220 0219 0217 0216 0.214 0.213
0.075 0.080 0.084 0083 0093 0.096 0.099 0.102 0.105 0.108 0.110

20 0285 0.288 0.290 0292 0292 0292 0.292 0292 0291 0290 0.289
0064 0.069 0.074 0.078 0.083 0.086 0.090 0094 0.097 0.100 0.102

3.0 0363 0372 0379 0384 0.389 0.393 0.396 0.398 0400 0401 0.402
0.048 0.052 0.056 0.060 0.064 0.068 0.071 0.075 0.078 0.081 0.084

40 0408 0421 0431 0440 0448 0455 0460 0465 0469 0473 0476
0.037 0.041 0.044 0.048 0.051 0.054 0.057 0.060 0.063 0.066 0.069

5.0 0437 0452 0465 0477 0487 0496 0.503 0510 0516 0.522 0.526
0.031 0034 0036 0.039 0042 0045 0.048 0.050 0.053 0.055 0.058

6.0 0457 0474 0489 0502 0514 0524 0534 0.542 0.550 0.557 0.563
0.026 0.028 0.031 0.033 0036 0.038 0.040 0.043 0.045 0.047 0.050

7.0 0471 0490 0506 0520 0533 0.545 0.556 0.566 0.575 0.583 0.590
0022 0.024 0.027 0029 0031 0.033 0.035 0.037 0.039 0.041 0.043

8.0 0482 0502 0519 0534 0549 0.561 0573 0584 0594 0.602 0611
0020 0.022 0.023 0025 0027 0.029 0.031 0033 0.035 0036 0.038

9.0 0491 0.511 0529 0545 0560 0.574 0.587 0.598 0.609 0.618 0.627
0017 0.019 0.021 0.023 0.024 0.026 0.028 0029 0.031 0.033 0.034

10.0 0.498 0519 0.537 0.554 0570 0.584 0.597 0610 0621 0.631 0.641
0.016 0.017 0.019 0.020 0022 0.023 0.025 0.027 0028 0.030 0.031

20.0 0.529 0.553 0.575 0.595 0614 0.631 0.647 0.662 0.677 0.690 0.702
0.008 0.009 0.010 0.010 0.011 0.012 0.013 0.013 0.014 0.015 0.016

500.0 0.560 0.587 0.612 0.635 0.656 0.677 0.696 0.714 0.731 0.748 0.763
0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.001 0.001 0.001 0.001
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TABLE 5-2

U b dusline 55 03¥ (518 ol s 5lie

Values of I; and I to compute the Steinbrenner influence factor I; for use
in Eq. (5-16a) for several N = H/B’' and M = L/B ratios (continued)

N M=25 4.0 5.0 6.0 7.0 8.0 90 100 250 50.0 1000
02 [, =0007 0006 0.006 0006 0006 0.006 0.006 0.006 0.006 0.006 0.006
L, =0043 0.044 0.044 0.044 0.044 0.044 0.044 0044 0.044 0.044 0.044

04 0.026 0.024 0.024 0.024 0.024 0.024 0.024 0.024 0.024 0.024 0.024
0074 0075 0075 0075 0076 0.076 0.076 0.076 0.076 0076 0.076

0.6 0.053 0.051 0.050 0.050 0.050 0.049 0.045 0.049 0.049 0.049 0.049
0.094 0.097 0.097 0.098 0.098 0.098 0.098 0.098 0.098 0.098 0.098

0.8 0.086 0082 0.081 0.08¢ 0.080 90.080 0.079 0.079 0.079 0.079 0.079
0.107 o0.111 0.112 0.113 0.113 0.113 0.113 0.114 0.114 0.114 0.114

1.0 0.121 0.115 o0.113 0.112 0.112 o¢.112 0.111 0.111 0.110 0.110 0.110
0.114 0.120 0122 0.123 0.123 0.124 0.124 0.124 0.125 0.125 0.125

1.5 0.207 0.197 0.194 0.192 0.191 0.190 0.190 0.189 0.188 0.188 0.188
0.1i8 0.130 0.134 0.136 0.137 0.138 0.138 0.139 0.140 0.140 0.140

20 0284 0271 0.267 0.264 0262 0261 0260 0.259 0.257 0.256 0.256
0.114 0.131 0.136 0.139 0.141 0.143 0.144 0.145 0.147 0.147 0.148

3.0 0402 0392 0.386 0.382 0378 0376 0374 0373 0368 0.367 0.367
0.097 0.122 0.131 0.137 0.t141 0.144 0.145 0.147 0.152 0.153 0.154

4.0 0.484 0484 0479 0474 0470 0466 0464 0.462 0453 0.451 0451
0.082 0.110 0.121 0.129 0.135 0.139 0.142 0.145 0.154 0.155 0.156

5.0 0.553 0554 0.552 0.548 0543 0.540 0.536 0.534 0522 0519 0519
0.070 0098 0.111 0.120 0.128 0.133 0.137 0.140 0.154 0.156 0.157

6.0 0.585 0.609 0.610 0.608 0604 0.601 0.598 0.595 0579 0576 0.575
0.060 0.087 0.101 0.111 0.120 0.126 0.131 0.135 0.153 0.157 0.157

1.0 0618 0653 0.658 0.658 0656 0.653 0.650 0.647 0628 0624 0.623
0.053 0.078 0.092 0.103 0.112 0.119 0.125 0.129 0.152 0.157 0.158

3.0 0.643 0.688 0.697 0.700 0.700 0.698 0.695 0.692 0.672 0.666 0.665
0.047 0.071 0.084 0.095 0.104 0.112 0.118 0.124 0.151 0.156 0.158

9.0 0.663 0716 0730 0736 0.737 0.736 0.735 0.732 0710 0.704 0.702
0.042 0064 0.077 0.088 0097 0.105 0.112 0.118 0.149 0.156 0.158

10.0 0679 0740 0.758 0.766 0.770 0770 0.770 0.768 0.745 0.738 0.735
0038 0.059 0.071 0.082 0091 0.099 0.106 0.112 0.147 0.156 0.158

20.0 0.756 0.856 0.896 0.925 0945 0959 0969 0977 0982 0965 0.957
0.020 0.031 0.039 0.046 0.053 0.059 0.065 0.071 0.124 0.148 0.156

500.0 0.832 0977 1.046 1.102 1.150 1.191 1.227 1.259 1.532 1.721 1.879
0.001 0001 0002 0002 0002 0003 0003 0003 0.008 0016 0.031
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DEPTH FACTOR
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Isolated

Criterion foundations Rafts
Angular distortion (cracking) 1/300
Greatest differential settlement
Clays 45 (35)
Sands 32 (25)
Maximum settlement
Clays 75 75-125 (65-100)
Sands 50 50-75 (35-65)
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Onsandor  On plastic Average max.

Structure hard clay clay settlement, mm
Crane runway 0.003 0.003
Steel and concrete frames 0.002 0,002 100
End rows of brick-clad frame 0.0007 0.001 130
Where strain does not occur 0.005 0.005
Multistory brick wall 25 LH=25

[/Ht3] (.0003 0.0004 100 LH=15
Multistory brick wall

[/H over § 0.0005 0.0007
One-story mill buildings 0.001 0,001
Smokestacks, water towers, ring foundations 0.004 0.004 300

Structures on permafrost

Reinforced concrete 0.002-0.0015 150 at 40 mm/yeart
Masonry, precast concrete 0.003-0.002 200 at 60 mmyyear
Steel frames 0.004-0.0025 250 at 80 mm/year
Timber 0.007-0.005 400 at 129 mmyyear
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TABLE 16-J—SOIL PROFILE TYPES

AVERAGE SOIL PROPERTIES FOR TOP 100 FEET (30 480 mm) OF SOIL PROFILE
Standard Penetration Test, N for
solL T’:;%E"“E solL Pngqétsl.gnr:;#grﬁsnemc Shear Wave Ve pelty Vs it Pansncit imer:] (Hgor i Undrained sn:ﬁ; En;mngth. 5y psf
Sa Hard Rock > 5,000
(1,500)
S Rock 2,500 to 5,000 - -
(760 to 1,500)
S Very Dense Soil and Soft Rock 1,200 to 2,500 >50 > 2,000
(360 to 760) (100)
S Stiff Soil Profile 600 to 1,200 151050 1,000 to 2,000
(180 to 360) (50 to 100)
Sl Soft Soil Profile < 600 <15 < 1,000
(180) (50)
Sk Soil Requiring Site-specific Evaluation. See Section 1629.3.1.

1S0il Profile Type Sg also includes any soil profile with more than 10 feet (3048 mm) of soft clay defined as a soil with a plasticity index, PI > 20, Wy, = 40 percent
and s, < 500 psf (24 kPa). The Plasticity Index, PI, and the moisture content, W, shall be determined in accordance with approved national standards.

(F Slalyg —VAse o lusbiwl 51 &) (ro £ 95 g ainb

— — — . &y
Cu(kPa) | Nigo) | Vs(m/s) O (§990 &Y oo i
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Sin’(a + @)

| [Sing+6)5ng-p) |
Sin(ar = 6).Sin(a + p) |

Sin’a.Sin(a - )| 1

Sin® (a — ¢)

Sin*a.Sin(a +6)| 1 _\/ Sf”(¢ + 5)~Sl:”(¢ +5)
Sin(a +6).Sin(a + p) |

==
5

FPessir [ ysmaen gl = §BB(AE)
BOESAE Oy assin@sp) TaGe-n
4n 7P 3 BD = 4B sin (z + p)
H
AR = —
J' fpﬁm’—au_p sin =

180" — @ — 0
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B=0° 5 A=90° (gl (caodgS by ) S5 Sy LbS s Jgux

d(deg)

D(deg) 0 5 10 15 20 25
28 0.3610 0.3448 0.3330 0.3251 0.3203 0.3186
30 0.3333 0.3189 0.3085 0.3014 0.2973 0.2956
32 0.3073 0.2945 0.2853 0.2791 0.2755 0.2745
34 0.2827 0.2714 0.2633 0.2579 0.2549 0.2545
36 0.2596 0.2497 0.2426 0.2379 0.2354 0.2350
38 0.2379 0.2292 0.2230 0.2190 0.2169 0.2167
40 0.2174 0.2098 0.2045 0.2011 0.1994 0.1995
42 0.1982 0.1916 0.1870 0.1841 0.1828 0.1831

P=0° 5 0=90° 51y (cxodgS by 49) S pglio jLid il s Jgur

d(deg)

D(deg) 0 5 10 15 20
15 1.698 1.900 2.130 2.405 2.735
20 2.040 2313 2.636 3.030 3.525
25 2.464 2.830 3.286 3.855 4.597
30 3.000 3.506 4.143 4.997 6.105
35 3.690 4390 5310 6.854 8.324
40 4.600 5590 6.946 8.870 11.772




(35 g989) (FSalys > ;0 S il LS ol

K, =K, Cofo+a,)
K, =K, Sid+a,)
Sin*(a, + 60— @)

Sin(¢+0).Sin(p—0— ) T
Sin(e, +6 +0).Sin(a, — B,)

K =

ae

Cos 0.Sin’a,.Sin(a, + 6 + 5)|:1 + \/

K, =K,Cos(6+a,)

P

K, =K, Sins+a,)

P
Sin*(a, +¢-0)

K, = 2
Sin(¢+5).Sin(p+ B, - 0) ]

pe

CosO.Sin*a, Sin(ax, —0—6)|1—
’ b Sin(ax, =6 = 0).Sin(a, - B,)

Kh
1-Kv

0 = Arctg ( )

Kn: Earthquake Horizontal Coefficient
Kv: Earthquake Vertical Coefficient
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