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SPT Slisle;] ulis 5 ol 48,5 alowl sogomme pdans o b (63,515 Sllas dusy 0,5 4y 0)ls 18 ool
sy dlog, S il aleS slesl U lacsl 51 BH-FL-25 il aileS )0 . 035000 JS 45 e JB
sl EL-20 JVEL-16 goile sailed Sloy 5y ;o Cawl ool sdolive (Hard) Cows oo o
Ayl 13 (Very Dense) oS i s 08, j0 ailocils o oS> g (Hard) cowws 00 jo ails sy,

Seed et al. (2003) solgsig SPT slacl Mol ol ,5.3-2 Jgo

Cy Borehole diameter Correction (Cg)
65 to 115 mm 1.00
150 mm 1.05
200 mm 1.15
Cx
ER
© = 0% Bgu )

where ER (efficiency ratio) is the fraction or percentage of the theoretical SPT impact hamimer
energy actually transmitted to the sampler, expressed as %

e The best approach 1s to directly measure the impact energy transmitted with each blow.
When available, direct energy measurements were employed.

e The next best approach 1s to use a hammer and mechanical hammer release system that has
been previously calibrated based on direct energy measurements.

e Otherwise. ER must be estimated. For good field procedures, equipment and monitoring,
the following guidelines are suggested:

Equipment

Approximate ER (see Note 3)

Cx (see Note 3)

~Safety Hammer'

-Donut Ha.m.meri

-Donut Hammer~
-Automatic-Trip Hammer
(Donut or Safety Type)

e For lesser quality fieldwork (e.g.: irregular hammer drop distance, excessive sliding
friction of hammier on rods. wet or worn rope on cathead, etc.) further judgmental

adjustments are needed.

0410 0.75
03t00.6
0.7t 0.85
051008

0.7t0 12
0.5t0 1.0
1.1to 1.4
0.8to 14

1) sos ainhs ol iaile loailad o 5 Jaibinsl 35i s doayY ies g 0S| Copndg cpmatd gz
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(19485, 5 (31;5) Nspr sae g ails cuirys S5 o515 abal; 3-3 Jga

SPT resistance value (N) Relative density
0-4 Very loose
4-10 Loose
10-30 Medium dense
30-50 Dense
Over 50 Very dense
(19675, 5 5 5) Nspr sos 5 ailsyy, S o515 alal, 4-3 Jgax
SPT value (N) Type Remarks
0-2 Very soft . .
v soft Not suitable for civil structures, good for park.
2-4 Soft
4-8 Medium Stiff | 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.
z 5 % NﬁrTﬁn i T s ; i Penetration (c m}m =
.0 - "/,//’ ’.f/// 2.0 I-/{f:/;—/' — =T
- . | NEK
6.0 —s—EL-16 5.0 :::n:m
§ 5| on ;= —
= ! ——EL-19 i IEL 19
E‘ 8.0 IEB:EF'JI_ o E‘ 8.0 +§h-ZF(:-18
s ——BH-FL-19 s e BH-FL-19
: e BH-FL-20 ——BH-FL-20
BH-FL-21 BH-FL-21
10.0 BH-FL-22 10.0 BH-FL-22
——BH-FL-23 —m—BH-FL-23
1o e BH-FL-24 AL e BH-FL-24
BH-FL-25 BH-FL-25
12.0 BH-WH-2 12.0 BH-WH-2
FL-13 FL-13
13.0 FL-14 13.0 FL-14
— FL-15 ——FL-15
14.0 FL-16 14.0 FL-16
FL-17 ) FL-17

W'O46 [EL) OA.C o> ).IoLu.a .b}d.v u‘)—uﬁ 9 (oo C)La‘) SPT ul)].a C.:Lu ul).u.u'4*3 JS....'
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S (S5 Oliee 5 ST (S Cenglivo (pnd polate @y ooy v )0 (oS Cenglie (i ol
ol 00 alowl ASTM G57 asls s illas
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Pa (2m)
Station No. I —r
BH-WH-2 87.11 128.34
BH-FL-18 40.06 122.01
BH-FL-19 37.98 54.79
BH-FL-20 33.74 80.60
BH-FL-2] 32.63 113.10
BH-FL-22 29.02 141.12
BH-FL-23 34.57 136.85
BH-FL-24 13.07 24.10
BH-FL-25 35.15 146.98
EL-16 16.54 46.10
EL-17 22.44 57.05
EL-18 20.06 64.57
EL-19 12.02 51.95
EL-20 22.82 65.38
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(British Standard BS-1377) Syl cglie Gub S  Sai)55 6-3 Jgo

Soil resistivity(Q2.m) Corrosivity
0-5 Very corrosive
5-10 Corrosive
10-20 Moderately corrosive
20-100 Mildly corrosive
>100 Negligible corrosive

(Plate Load Test) axio s135,L Siwloyl -3-2-3

sy o pdcais s el )b 4 Slaws o Elastic Soil Modulus) el | <o yo puss jokain
Slaanls Jomo ;0 amio )WL byl So w5 ) 5ke 6551 O oo 05,8 clgs o L Billae (S
5 plosl BH-WH-2 cilo gailaS Joma )0 domio (6,351 iloj] ol 1) o9 alonil W-046 gty ol oo
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Test No. Depth in) Plate Diameter (cm) Eso (kg/cm?)
PLT-W-046(BH-WH-2) 1.0 30 217

(California Bearing Ratio) CBR Ll -3-2-4
L Gillas S sy o515 Slheogas 5 Golol 5 a9y sloasY (oo Ceaglio e polate 4 CBR (il
sl &y ooy s 30 555 e Sialeg] <5 legame Lly l 10 595 oo alosl ASTM D4429 5 it
58-3 oz 1 555 he Caadse os 1o Lialejl 5l Lol gl aodls .l ooty alonil W-046 aey olo s

Test No. Depth in) Penetration
2.54(mm) 5.08(mm)
CBR-1 Ground Level 12.9% 11.5%
CBR-2 Ground Level 15.8% 14.0%
CBR-3 Ground Level 16.4% 15.7%
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S 4l - b S 5 S laay (SlSe 5 (S8 slo el golerin polia . 125 Jguer
Layer type according to Unified .
method (CL) (CL) (CL) Unit
Depth 0.5-1.0 1.0-2.0 2.0-3.0 m
Soil cohesion (Cu) 0.5-1.5 1.0-3.0 3.0-5.0 kg/em?2
Soil wet density (yw) 1.9-2.0 2.0-2.1 2.05-2.15 g/em3
Soil module of elasticity (Es) 100-300 200-600 600-1000 kg/cm?2
Soil Poisson ratio (v) 0.35-0.40 0.35-0.40 0.35-0.40 -
2 ol b i 5 S sl (S 5 (S8 slayiolly (sl polie 2-5 Jpor
Layer type according to Marl/ClayStone | Marl/ClayStone .
Unified method e e (CL) (CL) —
Depth 0.5-1.0 1.0-2.0 2.0-4.0 4.0-15.0 m
Soil cohesion (Cu) 0.5-1.5 1.0-3.0 3.0-5.0 4.0-6.0 kg/em?2
Soil wet density (yw) 1.9-2.0 2.0-2.1 2.05-2.15 2.1-2.2 g/em3
St m"d”é;;f elasticity | 100 300 | 200-600 600-1000 800-1200 | kg/em2
Soil Poisson ratio (v) 0.35-0.40 | 0.35-0.40 0.35-0.40 0.35-0.40 -




St (B Slhe g7 (1391 9 CadlgS @‘
“ Yl Gl S iy 50 (Jwe) 95 S Cled L

2PN
NISOC 94 2 Dokt ( Ay g Dl ol Cutbgo cls | NP g

3 . .. . BA
W0468 %399.0 4e bs.?)n @L,;) d}e UM..G Y 7 ov%&!‘!
Folosy oolends GEOTECHNICAL INVESTIGATION REPORT- W046S
053-073-9184 038y | G i | oo | e | aly | Sy | Jbw | 4 60 ;1 36 : axiv ol

BK W046S PEDCO 110 GT RT 0001 D04

215515y oy -2-5

3245 350 I 355 b lsel 51 06 S5 b (Sanlis sl e S 25Ty 4 S,
4 Bl anle S 85 3,90 3 5% om 055 & sl > 5 468, 1 JelS o 4y ST Cunglie ]
@5 @l b ey Wilen OF ST (anl il i 0 05800 atulS (ol e 5l g 0ad (ST s o))
SLad ol gdine O jlid aS S8y 090 o0 gdite ol Hlad ialBl cel pm palS el iS; Z)aol
3598300 Sawd Sl 953 (B Caeglie JolST el 4y dnle axiS o SIS G Fge (25 w09l Sl
aS W5l s S ads a0l slasiwl e 10 (godxie pwlid o) Jolse aiS o oy 661 b ass
(s 4l (ol hans Gos (oulidirn) 4250 )b cogus s Crm o551 gy 9 T8 51 ol il yiage
NETURGSRUWINS ] 51 FRGIW B SRR 1 I I SYWRE CIP VI VRS I TN AT WA KV OV  ES P
o238 Syl oej b sy 039 Sl S (Saiin ol ol e e (ol G s asST slawd
9 o515 5l as cas glesl g ailoy; slawle slacd pl (gol> dlo g j0 (SgSol slowiw! oy pdan oib o
g se 03 W)I3,55 p (05 o) Ol

o Sllae loy j0 =046 sains jo odds yam uble 43le3 14 0 0505 S5 55 5w a5 4555k
Ll Glamle 05T 50 dass 9 S SlAY sanlice poe s a4 g ol 00 0593 5 e 2 o s 4
4ol 5l 1-2-6 s b gillae 5525 4,85 (97 a2y Beb opdle &y sl (iis o 2 SUls; £985 iy
S olger 5 Canl 05 Jhows 30 51 o SPT Sbys slyls slaay o laS3 s o], Sils, slowiwl 2800
e 335 oo (e (2 Kly; £989 Jloil yol (golgn 0 Az o 0,5 YAl Bre 2l K5 589 (o)
el (e (il (B8 sl Gl 090 03ga5me ;0 (] Kly) Jeuily S92 puc 4 4z si L

(U2 32.3958) 50y Jammiliy 2591 0 -3-5

@ oyl 0 50l ez edi Cugby iuli8l Oygo 40 aS dies ol il sl S sais, sl
S i 53 45 lresgllis a5 asly LS L Jleel 1 o3 Wl e o e (ol ] s 37
e gl il g b 5 T s s el (an S b LSl 530 3 35,5 0n )l B ol
5l ey Gl YU L ol (5l 5l cits sl OB 5 o slaalg) wile  alie il 51 o]
Jdodss slls a5 aiis  Jolo sboavl b sol awls ydai ol oniwsy oS jiST 068 ool 8 i)
S etz 4 4z b oyl S o el 52l L o8 T (Satez g atiloe o (ogane (5 5 0L;
2l oo Joizme (rla slaan¥ ol LAl ST ps (15558 b (Saiee; £589 el




db

Al

ot (S Ol g8 11 9 CudlagS
PN o G Sl A 5 (w0 95 S Cled

9« Sb > Lok ( Alr g Slusuli ol cudge el

HIRG [ s
NISOC ) ) b é [ =
W0468 - “:990 “. bﬁﬁ @Ld) dﬁ 054“! “’ GEOTRCHNTCS Lot i
L olowy 0ylels GEOTECHNICAL INVESTIGATION REPORT- W046S
0530739184 039 | o Gy | owiSilo | OOked | &by | amegy | Jbge | 4k 60 51 37 : axio olois
BK W046S PEDCO 110 GT RT 0001 D04

P28 Jamiliy 9591 1 4-5

Gae b S (g e L Lasgte lime il o S = (2.16 X 1073). (P12 Seed (1962) all, 5.k

3351 asgie U o5 0359 13 2-5 Jsuz b g8 by 55500 abaly Gobol ailioe 16 (g0 4 (o088
Loy 1,1 Elslin Wil o Slagad ol Se 43,5 55 10 oy ol 45 Sligad Gl ¥ 45 Cansl o0

—aileS SV ulul ) o el (o2 65 D50 0 0nisd pyste S Y (23l 5 O S9d8 5l 6T elr sl

£355 Jemily el 35 Jgoor

sk (la

Degree of expansion

Swelling potential (%)

Very high >25
High 5-25
Medium 1.5-5
Low 0-1.5




S (B Ol g5 (BT 9 CulagS @‘
Q PN o G Sl A 5 (w0 95 S Cled .
2PN

NISOC 9 Sl Ly (P p Sl 0l Cwbgo cSls | IR g
WO046S Cuxdgo 4 g3 o (Sloy 8 9 Ogud

L olowy 0ylels GEOTECHNICAL INVESTIGATION REPORT- W046S
0530739184 039 | o Gy | owiSilo | OOked | &by | amegy | Jbge | 4k 60 51 38 : axiv ol
BK W046S PEDCO 110 GT RT 0001 D04

b (sBodgIlis jlxe (g 15k byl ~6 uad

doddo -1-6
S 35 comlal oo 2 45 a9 s s (slnosglls gl (e SIS a5t bl (s 515
28,8

SB o KieS @

@t Jod LB glacenis o

155 S lad St byl ) S ralin (a2 el sy SIS Sl 0 o
ool 5 S sk byl 55 ol 5laslass sl slome it 51 5 onal 925y St (yizean 5 9 428 S
5355 o )8 Jae Sl yiSzsS e 5 edel Camndts glite oled b sla sy sl 3o ole 30 3 5o o S
Sryw ez by plalsl sy ol mli 5 b i 5l oasl cvay Dledbl 4y 2 Jabd cnl )
S b el gm0 sloggy 610 2 42l )0 009l jlome 6,k Cadyb e 41 bogrye Slilna wofy
9 50 20x204 10x10 12x20 olal b oS o 510 5,0 4 Jsb s b (s)lg 009l S5 62 o0 & Jsb
Gt Zggazmo (2,8 b g ol Cenetd eni bolpon 10 (550 0 Jsb Coni b (6l sloggy sl 6 4>l o
(it S 3579 G ygo 40 el 0038 ,F Wl 5l o sl el 215 g 00 ,S o slp yewtile 5 jle
9bie Jawgi (65l Cod )b Dlaslos 13 (LD Slog s 9 Cu3S e 3l Zg P st S Gl AL eaials il asly
23,5 Jlosl 71,k

Gl ol (sloooglli 1 eolitul Cudgios g bosslls Jb il ojem 10 S sloaY SuiSis; Je
a1 1-5 Jaoz 50 Slwloe 40 oo oolawl 18 Slaseine ool ool (5,8 8 Jguad ;0 oo a3l Slesgs
s S Curdg o axgr JB Ol s cdalive &g 40 Gl p3Y 059 ol 4 az gl b S canl 000 5
el S35 p3¥ 00,5 Jolo plad jgline ymsiiges (nl b dosgdlls jlyanul 5150 50 Cas slaas¥ a4y 5,55 5
Slr b el (ke 4 g g alss iae S S 5, p o I el Sjso 53 Bro ya5e Slle
el 0 s 5 (5L35 5 0yi WisS 1 5 s (Sl S 05 pas g Sy S

3t (SGnS olol 2 lmo 3 2lod S ok Sad b i -2-6

Sl a Sl el oa i a3 5 Jlas o e G Bes jo o S (g9, w00l oS (6,5 )1,8 515
00 Iy>l 650 15 3ee 5 BH-WH-2 &ile3 Laid) aib 5 alomil s 510 3 o b SuST 85 sl olwliis
059 03g)L Jb ,3b 039> bbb ool AY aslol 5 5,8 (o sbrosgls (5L cud b dlone 3 (el




St (B Slhe g7 (1391 9 CadlgS @‘
“ Yl Gl S iy 50 (Jwe) 95 S Cled L

LV
94 2 Dokt ( Ay g Dl ol Cutbgo cls | NP g

NISOC . . o “l- NER a |
WO046S Cuxdgo 4 g3 o (Sloy 8 9 Ogud BARAN
e 0yl GEOTECHNICAL INVESTIGATION REPORT- W046S
053-073-9184 0395 | G 4w | ouiiole | Blgd | Ay | Some gy | Juw | s 60 ;1 39: axiwvolois

BK W046S PEDCO 110 GT RT 0001 D04

A5 g ;0 (o SS@ 4 5 5b Cud b Slle bl g ez Juad 40 dbgrpe (8 Slas i o]

el 00

sersn Sy onl oad 45,5 L 33 (65 b AWl Jpie & 6151, iVl Jyke o
wslige 155 o)l Jour ;5 soloiing oo 4 Gillae g 513 5 50 0395 )b B 03 4o

S g 05 aaly> e S S 59,0 o S il g 0 Bro seie Sllre cl S3 4 p3Y
0395 Camedl 4z gi b iCewl 0ol (yped (JIB (SLaS g 0ji> AgS 58 D925 pas 5 S0 S 6ln sk o)k
Al 5l 0 (JB slad boji 40,95 5 5 S Candy )0 4yl B Sl s oaalive &j90 j0 el oY
S lre Saoglie raend Sz 055 1B 655k 990 S slre )k eyl g a3 s 10 Waodglls
Lol 0y dsle IS Loy, el g Hansen gy & (Shear Failure) S iy KoewS (Jowe oob
el oo &)1 T gy SIS Ll

S cuwis -3-6

IS s ) b Gowe ool i ¢ gwile oS (g la> Joo ;o S iz 6,5 k50 L
02358 s (uizmods g (Elastic Settlement) o1 5| o 2lsS Sow g Sl (> 0 SB sloay el )|
oy S o @S sl ey canl ()53 (L) wib e (Consolidation Settlement) Sowjlys 4o
Olewle g ool a8 F (Lo o b o sass Glaebl Coz o bl w13 ) dildy, g glawle ails
S 2 305 Al 503 Gas Ll b odaw S jeae 5l (Sl 0oy Bl | couSon St
S St b g sl oh 4285 1 8 Lt i Lyl b oo Slis s (558 59 4l Jlish
oolaiwl (Fox 3es o po ;53U L) Stein Brenner o o Jlegl b Timoshenko & Goodier S| alal,
5 USSR 4l oyl Bowles alox 3| a> o iS5 g danite (uilgo ,a5 G a5 Cowl 53 Ll el sus
51 pane ol 13 Sl o 5 ot ~olailo o S yie iin Soxss 3 e et & Ly gz
—o a8 S s o mul 2 B aley, S sl gzl 1 ail iy sloSE 59, 2 6l o jlre Canis
9 yowlo 510 plp 08 S 009l (sl jlome i e 30,5 o)Ll 5 s slaon j0 a5 4gSilen .09
ROW) PRV APCEI NSRS OUCEH W2 e JURP N e O Iy g

S g0 )3 el 4385 plnil laa)Y 9290 Cundy 4 a2 b 60k o)l Slloe Sl S5 4 p3Y
255 8 685k 9550 Cemlior Sloslre (g pj & Sl Cti b (s O 15

Ol g ol JL8; a4 s eawlaigd 6 Jou8 LB (Differential Settlement) S| Conid (e
B 0/67 (o bigos 009l o sl oy Jladie 55U 88 o5l (6 lore Slaseie 5 )] (6 pd Bllasil g Condo




St (B Slhe g7 (1391 9 CadlgS @‘
“ Yl Gl S iy 50 (Jwe) 95 S Cled L

2PN
NISOC 94 2 Dokt ( Ay g Dl ol Cutbgo cls | NP g

w . . . . BARAN
W0468 - “asp “. bﬁﬁ @Lﬂ) dﬁ 054“! 3 GEOTRCINTCS
L olowy 0ylels GEOTECHNICAL INVESTIGATION REPORT- W046S
0530739184 039 | o Gy | owiSilo | OOked | &by | amegy | Jbge | 4k 60 51 40 : axio ol
BK W046S PEDCO 110 GT RT 0001 D04

SO a4 ey el ainle LB (Finite Element) sgozws szl o, 5l oolatwl b g ojle ¢ S e olul
Alp s slag 95 2 lgge jlatl 23 L (s lapleisle sl e Golusl Conis (e e
Sl slagleaslo gl cpiman aib o 0/002L 00 S & (59, 0 boygiw il 5,816 50/0015L
50 (Cenl jglme ygiw 90 alold L) 04 o 48,5 La5 10 0/0033L il 5l (gglacsls s )l (5518

Sl ial38l 0o 30 33 e 4 g s Codle o 4 1, S 5l Cuaglio Sle e A3y 6,135 ,L

ok (sBodgIll jlxe (g5l b b -4-6

(st S lp Bl Sk g e (6l Zed )b lalaged ((rhaw o b Ssem Hohiie &
d2x20 sl Lo s o 510 oye a0 Job cas b syl o0l S5 92 o,e 4 Job o b (Lo
o 2 ol S U 6l o 52 4l sl o S (55, 2 (5505 U2 L 5 205205 1010
3o Drg o 5 b 60,55 Gae D [553e slaJSi 4o ol 0ol 03,51 5 Cangn 0 S axb 5l 10
BH-FL-18, BH-WH-2) cisle slaailel )b cud b Olalxe )0 sl ool a8 5 jlas (o o0gllis g8
03l 5 (5,lg5 o dudainns  gr 0 sodgIll (10,5 es (EL-20 JVEL-16 ¢ BH-FL-25 BH-FL-23 ]
Slawlre 00 5 11zl e Sl S (60,05 o &5 Sya0 50 el 0ol a8 )T a5 0 16 SO ol 00 S
255 R 65k 950 Cemlies (e Sl )b <dsb

pls ssb @ (o (s p (S 5 s oo 99 6155 slag 6k ud b 4 bg e slalagel g 5o
5 00,5S Gl o 6lp yenils 5 Jolee (5,l0de 4 o Cancid lail a5 i 3 ol sl ool a8 5 Las jo
sl 00 dle o 2,0 A s HLid ESTas e ol g 0000, Sgame (6,19 o sl yiewle 2/5
5o il e polie 5l i 0oyl sloyiad U el aid )8 )18 08 0500 (o (o g (SFuaS 5o Lre (s
Gl 0ol a8 3 a5 o

s sl R S8l slog i 38 alia (25ls LS55 b o gl b 2l miign 5,5 oo o
Pl sl Ll pl o aules pladl ool jloxe (6,0,L cud b 580 dwle 4y s ol &3] Lalg 5l oolasul

st sSE )y R, =1—\/% abaf jloslainl b (cies K51 (286 35 0 3l @9,> byl (Soaals
6l 5gas 5 00l aill slxe gl byl pyolie 1o stz S &y R, = 1- 2§ alayl, 5 oot

Sl (MIP) 655700 S93 41 (oo S S 2l )b S35 0 5l 9,5 € 358 Luly, 50 098 Jlacl abgy

b oog sl b (Bl 5oy 957s Djgo o gl a8 S A o o A €/B o 2510 050 o0 4oy




St (B Slhe g7 (1391 9 CadlgS @‘
“ Yl Gl S iy 50 (Jwe) 95 S Cled L

—— ot g et

2PN
NISOC 94 2 Dokt ( Ay g Dl ol Cutbgo cls | NP g

w . . . . BARAN
W0468 - “:990 “. bﬁﬁ @Lﬂ) dﬁ 054“! 3 GEOTRCINTCS
L olowy 0ylels GEOTECHNICAL INVESTIGATION REPORT- W046S
0530739184 039 | o Gy | owiSilo | OOked | &by | amegy | Jbge | 4k 60 51 41 : axio olois
BK W046S PEDCO 110 GT RT 0001 D04

doo calyd loslaial ©jgo 3 098 w85 a5 13 603k Syl s Ly 5o Wl b e ST e03glll 00l

P
Pp a2ty iy HEVIE+A,Corb bty sl syl i5id 5] 553k sslaia & Hansen o,

(KS) g Jodd| uKe o b —F-F-)

Silo dmd 2 (e Slagts) b gove ildae jo JSA iS5 S A drnlne 5 b gy el sl
Ul 33 ASizg Lossi o (i Gy, ol o33 a3l o3glls (sl o g (i (e 4 529 L o
(Ks) S Jasll oSt Jpsa oy (55 sl g Sl st 5 Gy 4 5 43,5 Sl 1867

P9 o0 Ao () Coni s 2 (@a) S slre (25 e L )5 5590 3Ll b (2 sl

ol oges oolaiul o py y0 CSeSy Heb a4 K jlaas 5l g s cdo slosglll gl iedio (gladosglLs
(Das,2008) 54 salss g, i Jgloz 10 o0l yme K5 jladie 3l jiw 0o )0 715 sg05 lude

Wb ool 7y i b cenlizio 5 0090 uzno K gl c oS jlade bl @ dy Bllasil sdos gl
95,5 oo o o 5 s al S i
SS9 o095

Al cod o 18 CumBly 4o aS 00gs iy Wlaxsl sogdli o o8 Jauw o 5,9 JSCo 4 adsl 5,
P B S —exdly R RN o B8 roeP 9499 8,95
16 ISt 331 anlgs pgona sl 28 5 o alai S, 55 (g 5 U8 5 e Joe [0 51 Jitos

L E
L - z 1
= = L =
Lz 3 v L A3
= I | = =
3 2 = = F
L

sy 8 s3hdae 16 Jss

RS 09y
Sl b ogd oo ooliinl 2-6 IS sillas (Bl sl 23 5l ISy (3, (adle b ablie cqa Ghgy onl 5o
a4 i S00Sy Wl blite O3l g 3B sla s 0 S5 Jas Jis 05,5 Jlas! oo )0 55 K0S o yid




S (B Sloee Igi 191 9 CablngS @‘
“ Yl Gl S iy 50 (Jwe) 95 S Cled .-....,;, A

LU
91 Sl bohs (Al p Olugli 0l Cusgn cbs | NP e

NISOC h “ by “I NER II,- II,'II_.
W046S Cax8 90 4 ,}99_?)0 @L») Sy Q)tg 3 CEteanics =
L olowy 0ylels GEOTECHNICAL INVESTIGATION REPORT- W046S
053 -073-9184 0395 | GO dms | owiidlo | Mgl | Ay | ooy | Jhw | b 60 ;I 42: axiwo o ylois

BK W046S PEDCO 110 GT RT 0001 D04

JisS sl i3 sl ogasn Ks lase QL] (S aes oo Giuli8l ) Glaslrs C80g 0ol 5 o28ly IS s
Al o 0rg slayl58l 0 3 lawgl (goue (sl s iludae dejls g Cns colu lass

[. 2 g:
= T :—J‘ 0§ S ;
J__'. ; '—Lv'(.'uuphng . \. 3
..... Hor 7 Spring s

s (sba b (sil Jae 26 S

iheS and b

e oS Joe jo Clggew sl ¢ IS0 g Jow slalls  jalS Bas b soMw 90 ans slanl jo oy, o)
S O jg0 4 o 28 g, ol o ceol a8 )3 13 0l 0,50 ACT 2002 5 lasbiwsl jo bhsS ands g, yo,S
L ggog0 opl 09 dale> Cglae Mywbuuiwfomuﬂuf@&&)&% Joe Solw 4
53,5 &l Lo ol o 7ok cp 5l 1S aladlone g oS s o] ol 5 B Ks Slewle jlade caai 5l ool polio
g 0o dlpring Ll 1 50 dw 0o )0 1215 4 paie ACT solpins )18, Jow ;0 .00,5 o Jool> Joub LB
2y Jedll (uSe oo Jadie (Zone C) ad Hlodl mhaw 1o .ol Sy 52 0 dm chal (o S 0 Olell ol
2 0 Ks lade .canl 0ayo )3 slpinn 35 0 K ol 1/5 «(Zone B) S s 0 9 (Zone A) S 0 Ks il y
4 SE gl aw jo o5le oo plis bl asl ioli8l lae LS Ceons 4 o 35 0 5l (pu 08 Oyga b Al
30 B slapldl ply g0 o ad o &dly slagladl ;o Ks ()l b so 00 S o o (Winckler) JSooq s,
NEER et

s v
> i
B
—=
¥ A |
P o L BT A AR -‘\ A
2 one O o ers s s A
o

&554&5&5))°@@°‘“6MM’3’6J5*5




db

Sy (S5 Ofwe M gi 3 g CublugS
PV G S diwy 35 (o) 95 S b

2PN
NISOC 94 b > Lol ( Al o Olugwl ol cubge cils | D Qe
W046S Cusdae 4 bgs o (Sloy & g Sges anRan L/
L obow o yles GEOTECHNICAL INVESTIGATION REPORT- W046S
053 073_9184 0395 | o Gy | owiSiole | OMgd | wby | ase gy | Jbe | 4k 60 51 43 : axioo)lod
BK WO046S PEDCO 110 GT RT 0001 D04

P Jode &S o 5l sl isn e 5 )0 (SlaSl g 00 S Sla g )0 e (LB (i i K o

Sl og0d aaly> i (slaly 5 G D gar g ools Cuws Sl 095 (S 5 g 2 55l S g0y
slas pl g ool pin Olawbre 80 B 00 )5 oy poi o0 4 U035 g 0l yuil ole olaws a5 el o1 Jlows]
25 Gt JASS p Csl 3 G oo Jos 30 5090 il 4 (alwd a5 Ll 5l (S ay JBla 4y g0
lle 53,5 oo glols Toaoma 3,5 18 azsi 550 g0 (slbs lsie 4 Gy g 25 53 (ST i 0l
Gaxg Ll (Ks) S Josdl (oSe Jooo jlaie clowlors (3805 jglain 4y Conl jlne o3l 1, ACT slpiy
o3 plodl sazes Lo g 3ol abgy e 550,k byl logas Gillas adsl o 50 sael Cewdy st (500

Soilbiw! b 5o s Joddl e Jguo -6-4-2

953 b amio (55105 Lialesl gl 5l eolisal (b9, 2 51 (lgicen s Joddl oSe Jgaka 851 5 e
Oizred ol ddg (o (cwiiies @2 o St Billae dged (el Cennii g 5lne (6 )b S )b Dl ks Jloged
a3 5> (136 oyla a,20),588 azog g asliyy plojls o5 St 5 S (59,2 ambio (IS, 4y
e 45 el e b sl sy e sl Sy s 55 b 35y tslef] s 3 ool
00 S o5 &y (b (Slaosglls slal g amio b 4y azgi LI alls 08l iy i kB4 o o0
S Jgde (el Lz D9 sed dnogi dmbo IS 1 Gilesl @l I Jole Jaall (uSe Jgae 5l oolizl

ooliil (Ko) S Joall (e Joko (5) Comcis o () S5 lone (5 pans 5| g5 oo yim o

Sl sln s 10 Bye @ Job i b g )l5i 5 hebrinns (onye laggy s Josdl (oSe oo 0503

oals &l,13-6 JI1-6 Jglom jo yio SOl ! Gee gl 50 20x204 10510 (12x 20 slal b oo o8

88,5 sgamme caSe yexile ppSekS 4 4 s Jeddl WS Jodo iSTas 00 )5 o0 Aoyl ol
Sl -y Sy Ges sl )l g e Jodll oS e 126 Jgur

B(m) Ks(kg/cm?)
L/B=10
0.5 2.77
1.0 1.72
1.5 1.35

2 amli- e S Gos sl )l 5 el i sriye (g e Jodll SS9 226 Jgor

B(m)
L/B=1 L/B=2 L/B=5 L/B=10
1.0 3.01 2.45 2.20 2.10
2.0 1.94 1.70 1.58 1.54




db

Al

Sy (S5 Ofwe M gi 3 g CublugS
PV G S diwy 35 (o) 95 S b

NISOC 9« Jbyr babd ( Alr pu Olusul ol Cubgo oSl i
WO046S Cuxdgn 4 b go g0 (Sl 8 9 SMagud BARAN L3
Toloy oylod GEOTECHNICAL INVESTIGATION REPORT- W046S

053 073_9184 0395 | o Gy | owiSiole | OMgd | wby | ase gy | Jbe | 4k 60 51 44 : axioo)lod
BK WO046S PEDCO 110 GT RT 0001 D04
3.0 1.49 1.35 1.27 1.25
4.0 1.28 1.15 1.07 1.05
5.0 1.21 1.09 1.01 1.00

2 axl- e S Gos slp 00,8 o s Joddl WSe o 3-6 Jgax

BAL (m) Sem) g/’ )os pieuS oy Jadl puSe Jgeto
2 wbsS ) 2 b
12x20 5.0 2.76 1.38 0.69
1010 5.0 3.12 1.56 0.78
20x20 5.0 2.28 1.14 0.57

(A3 6185 5L) ooladl 338 (5,135 )b cdls 4o ywn Joadl uSe Jgoo -6-4-3
S i ,S 00game 10 S sla i, obisS slagle; jo plvcuis p sla,b Jleel cde @ ) 6 1351 yo
S o olie Sl Gl 3 a0 G5 395 5] 55 S ) S5 5 035 (10 5 107%) S8

e Gosialol rizren § SLlSw (gm0 A 5 0085 (gt ol 2Raalo3T (sla el 51 eoli
azog: 5 asliy lojles 360 585 o olerian (o9 3l Ulgise 35 lagialesl Glid 10 00,5 oo (e Lad ye
5 ol S5 s (313 oolall 555 (5 l5L Sl 55 s Joall oSe Jge drlons (g S osliiul ;528
sl o 51 (360 2 15) 55 he 4,25 1-1-2-4-4 s




St (B Slhe g7 (1391 9 CadlgS @‘
“ Yl Gl S iy 50 (Jwe) 95 S Cled L

LV
94 2 Dokt ( Ay g Dl ol Cutbgo cls | NP g

NISOC . . o “l- NER —IT:
WO046S Cuxdgo 4 g3 o (Sloy 8 9 Ogud BARAN )
olony 0 )lad GEOTECHNICAL INVESTIGATION REPORT- W046S
053-073-9184 o395 Gl dw | o dle | Dbl | Ay | e g9 Jb P 60 ;| 45: axiv o)l

BK W046S PEDCO 110 GT RT 0001 D04

395 (5ibwylunly ogmi g wilo HLED Culpd pni =T Juad

S pglio 9 S om0 jLid (s -1-7
2 Slaseino g )lps (SSliwl g 5 lul 5l (b lps o Edy 4 S Gom Sl e3)ly jLad lada
Tobe 5 Syl 518 (St o as pleosle gl Cusb) s Sl e S LS pss wll e les g S
Alks 2 o9dle 33,5 ol 2 03l ;L o loles 5 ST pogase (g ks Sl Cughs) D o
Dgdisa Jled podyly S g Ol lad s el 5 jlens Sy g gl 0 e o e Sl oss Y
—0 2S5l 5l 50 alall Bes ol S Ojgo 4 lens Cudy pslie 5 S e (LS @565 09
el drsloe BB 5 Ll 5l a5 sl
Po=K,(yh+q)+2[K,
P =K (yh+q)- 2c\/K_a

1398 Lly) 5o

7/ SROWESI. S AW S il jLis s Kp g Ka

1M’ e 90 1 0)lg polas Las :Pp UM’ ey g0 1 0,lg S e JLid Pa
oy (e s 5P jLaS Lol abais 15 h VM’ axly 4 S xb (ogaste 059

S bl > jo S Ll jLid Col o cpurd -2-7
L SE g ool (st 429 b lees ln ceedsS (b9 4 (Kp 9 Ka) S5 pglie 5 S5 poee Jlid ol ppolia
0 o.))sT 7 ws.«.: )O (Kp) [ejLQ.c 9 (Ka) kS).?LA )LMAS uj‘)@ ML?LA LS‘LQJ}A)B 9 1—7 Jgd.? )J ‘50_9‘ Ck.u
Qoly @ 090 0o Cos(0ra) 1o alol> slacl Wb S polin b g S oo jlid Lol o 28] adlie oy (ol
S0 g S o Sl agly 0 38l 4 Cond lgns Sy 53 S o ool asgly B33l 4 s lgrs s
(35 £539) sSepoliyd Sl 30 S uiler jLad gl pd cyued -3-7
588l g B slaolasal jo syl Glag s ol 0gzgr o @ al; pKin jo sglie g S e jlid Sl o
&lg 50 Laulgy ! 58,5 oo dlone il oo Bgyme AlST-dgigige Laly, 4 a5 7 Cavgn 40 oad &il,| Lailg,
L S o s )0 algS 065 o (Seliwl as slacliss 51 Lob Sl 31 (6,8 ka0 b celsS alayly o
Aol g0 pylio




o (A e g7 (1B 9 CablagS @‘
“ PVl oo (G B A 50 (Swo) 9y S Cled L

—— ot g et

\/
m 9Ly bobs ( Al g Oliwwll 0l Cudgo Sl N HIRG

NISOC . . o “l- NER a |
WO046S CuxBan 4 bgi o (Sl &g DMgud BARAN
Tobew oyled GEOTECHNICAL INVESTIGATION REPORT- W046S
053-073-9184 o352 S 4 oS yole OVagud &y e £95 Jb A 60 ;1 46 : axio o lods

BK W046S PEDCO 110 GT RT 0001 D04

JLid oy drmlome (61 (96 Jlom 5l (6,555 5545 azogr 5 sl lojl 308 o las &, ,85 3ullas
A o Kpmad Oyee 4 88l A5 co o Jlaie 4 ouls o o SSlinl O 4 3y Ll o Gl
0.5 4 i kol A3l copens BB o o5l S8l IS5 505 JS 4y a5 bt gy 095 a5,
‘5L®)‘5JO Ssle 05m 6|L‘>ul.’> Q_MJJIS l.: ;».Lo 6L®)‘9.n)) 1.04 9 (LS‘ o)..‘o L5L®)|9'.'.‘> sle ).n.\.c llass! 6L¢>)‘340)
B9l Jlogl cowlio gimsl oy Do aily b aeolieS (6,105 )L Loyl i b bzt (Soslino ¢ (Sosbinl cl>
1305 o0 dwlone O asgly cy 3 alaly gillas

K
0 = tan ' i
- K,

0 agly Jlase cunl S8 a3Y Canloayd 5 6 3 (S g )l o SEasl 4y4l5) =0 ous &3l,] Clwlxs jo
B cSlo oz 50 s 2l egmi 5 S slaaY (15 0aiS y wllas Gz wiile ol jle ol
aled a3l ()T (5908 (astiie ay S 358 3l (ool 2 p i jslie il g 0Bl g (yeens

03 ;o &ls oo wllae 5l leed Sedy 03,5 p Sz S9b o0 drogs Pl s e 0 Shee jolare 4
Silies 5500 e Sty yo (Job (2885 (5 e Al e 390 03liiul SPy S L GP,GW oS>
] Jos 4 65 ole Jilo (slmolons @ 03,y L ralidl Liomes 5 O e 51

2 1 3 W-046 (i o 1o (355t 3 S yoo epglin SV o S ils Las colys 07 Jgaz 4o

Gl ol olisS o Slae Ayl bl ol o .l ool &1 glails 5 S L g ety 0,5 5 28 L asl
HLid ol bl o oo Soop cdls (pl o S (LSl STl aygly aSyl a4y a5 b g 009 SDbe o,y
Bg dler SO Jolee A3l cdl> o S il

slals 5 S L Jlas caiy 0,5 5 (2,8 b b S Gl gl ol s colps -7 Json

ol JliS oy soue polio
il syl taein Cuadle ®=30°
&lo o 5 S Y gl
O (el jlid o Ko 0150
Sl Sl 3 S e ol Li5 gy K, 033
Sl o o pglie il Lid g o K, 3/00
s S 5 S e il 28 o Kue 056

il L o pglie L_‘>“”L> JLid oo er 2/47




St (B Slhe g7 (1391 9 CadlgS @‘
“ Yl Gl S iy 50 (Jwe) 95 S Cled L

LV
94 2 Dokt ( Ay g Dl ol Cutbgo cls | NP g

NISOC . . Ry <+ “l- NER 1]
WO046S Cuxdgo 4 g3 o (Sloy 8 9 Ogud BARAN
Foleny 0 lad GEOTECHNICAL INVESTIGATION REPORT- W046S
053-073-9184 0392 | SO S | owiplo | hhed | &) | o gy | Juw | S 60 51 47 : axiuoo)leis

BK W046S PEDCO 110 GT RT 0001 D04

o 5ok g 510 p0e5 47
B w3 o0 b slonss 51 o)lg5 oo o o (YU 40 5 059, 03g05me 10 CBg0 w36 (5,10 p3sT 4isS 0
55 il 355 455 o oty Ll 55 5 25 4l &1 A b ol ac 35T

N
HC:c_SH _ H,
4 “ F.S.

i, 398 alolas o

Sloe 3B (5,0 5055 Ges yiSTa>=H, Slaslre (5B (610,005 3ee iSla>=Hc
Syl S e=N; oS S (S di=C
SB ogase (js =7 ol oy o= .S,

(F.5.=1.5) lgebl oo (53,5 Jai o g Jowe g S Lyl (g )l0 S5 Bos (6,5 ka8 o L
b S sloay slp axb2 jo ;0 W-046 Cuxdgo 10 ()10 1S5 jlome ol 0 pdy ool (55156 5 ool
EL- ¢ BH-FL-25. BH-FL-23 JI BH-FL-18, BH-WH-2) co—ile sladiled )0 50 K iSlas Gos
Slasylz sl glore slaojle )b 51 28,5 a5 o jeds Sun (S5 Hlouse edgame ,o (EL-20 JII6
N AR PRGN VI PR PRI A W 3,905 D oligS o B Ojgo 4 s sl bl b 4y axg b g a3yl
Sldos 048 0 dnog daa¥ e ol St g 5 izmed Sojlen i1 l)d Gl Can g J28 alS
9 Cagby 3685« Sojlen Sl Jo 4y (6,10 ,0065 5l S ST I e 09l a8 S Glas s Al Al cladlows
sl Lyl o a4 ax g5 b o 50 50 bl so Jeime (rog0 o3y E589 «Dl)d e G g Ja8 alS
&JQY )‘53‘33-‘:"5" .3)3").3 4> ,0 75—80 u)smhérﬁ&));‘pd&bé)‘ofjb )bcnu:.m s)...w;
ol 3 GBS 55,0 9975 Jodo 4 S Wil (5B D90 a4y Dot oligS )0 Gl o 4z ST (S 6%
A Coed O ol 5l e ol 03V 1A 010 092 rdge sl 3, ol (g9, Jleiz ¢ s Jsb jo g 4Y
Wb a5 de laced Cawjlys gluly (gl 00,5 pladl ((LeSS o5l Slasl pae & a0 y0 jlxe ol ralS
g8y Jloiml & jpans] b 50 08 O g0 bay ud wid 5 O Eaw) 5l 6Tl ln (b lac bl
O,l0 0529 aejlie jo deaiil s o mbge g LS g A i,




St (B Slhe g7 (1391 9 CadlgS @‘
“ Yl Gl S iy 50 (Jwe) 95 S Cled L

LV
94 2 Dokt ( Ay g Dl ol Cutbgo cls | NP g

NISOC . . o “l- NER a |
WO046S Cuxdgo 4 g3 o (Sloy 8 9 Ogud BARAN
olosy oslod GEOTECHNICAL INVESTIGATION REPORT- W046S
053-073-9184 o395 Gl dw | o dle | Dbl | Ay | e g9 Jb P 60 ;| 48 : axiv o)l

BK W046S PEDCO 110 GT RT 0001 D04

355 ol sy, -5-7

ol Ll dnn £l a5 555 o iz 0500 (F55UsS slaghy, 5l pol Sl 5o )100055 5 055 s lk sl
SF 0 &S s olaby; webge oylil il 4 5 j0 a5 plabg, i)ls 380 () 4 L g 0095
30 g ailo 0 )5 s slaotgn jo hadd by g, ol 5l (golaws .aslaid 571038 colaiul o g0 wee sloosg
) golaiBl a5 SsS slaodsn

e Jhey -1-5-7

10 ) g5 co oalial Gl slacSls 5 ol Slarges b ST il 5 &8 >l sl Ubsy el o
ST sloJidsy it Sy ploolr (rme Jolsh a4 g (55002055 ol (950 sl 1,5 a5 (e 4l
2 055 615 0/25-0135 e 45 o Ludg s eyl clel ecs o 5 sl yslaie & digid o a8l 13 ] Lygyd
b st s HalS” 055 oo 59 (52 )05% b s 428 0l3] 955 S 035 51 5l

S s sl il 358 laddsn O o9ise ST 65100085 Sliles b sl 51 ey
e i b S ol 9 5 S cmli 15 4 laSale 855 4y S 251, 5| 5ok il 9e
1550 slad Sho 4 pols bk (o slabil Cole )3 09dioe B2y F R O] 4O e D9 ga ool 18
29395 50 om0 (Sl 9 (Sused slarill 5 S g5 4 4z g b sl (ol Jobigioe Jate
ol 320 5-10 590>

icole @

2855 o5t B9, Crl S Olgeed sl s 5o pslre SlaSle o2 > 50 5518 s &

218 g3l oy 4 5L (1o 05 Slikes 095 e plil (lal> o &jg0 4y (55l Slilas a5 (nl Lo &,

:(Anchoring) ;1,551 yog,-2-5-7

Soolliws SoS 4y al>yo 50 ;0 058 00 plonl Gl 4 VL 1 5 Gl o )90 4 sl g, 0l o
S Ll oals ja> Salz (5,0 e 39500 21055 o)l 9,0 hle b (8l slaSale slogs sl
Lgs 5555 la bl 5T 51 G 23,5 o Jlee S 50 SalST G035 Joe b T (sl 5 o0l 13 pogases
090° 35 Lales )0 Nigd oo sl 955 ojlaz )0 (slodug WYL L 5 00l paine (59,0 b oy oS
SIS aly jo 10 a5 (g)lade 0ad oo 5l (g5lax gam Al e T 555 o g 0ol 5,5 b Sl
05 e 31032 o | T lgion Yoma 5 3,0 LaSaly alold 5 S5 55 4y (Kinn 30

icole @




o (A e g7 (1B 9 CablagS @‘
“ PVl oo (G B A 50 (Swo) 9y S Cled L

—— ot g et

\/
m 9Ly bobs ( Al g Oliwwll 0l Cudgo Sl N HIRG

NISOC . . o “l- NER —IT:
W046S w990 4 pr}o kél”‘) Sy QB"“Q ] BARAN ]
Tobew oyled GEOTECHNICAL INVESTIGATION REPORT- W046S
053 -073-9184 o9y | o iy | ouwsyole | e | aby | Wi gy | Jbw | 4 60 51 49: axiv oyl

BK W046S PEDCO 110 GT RT 0001 D04

& e Slhles anze 5 lax oy Sl osliinl Juds & (2555ue (B9 calae g Llo pogdle @
Sy dalez YU
Llse @
QIS o oy Sgup S oles 0,5 o Sygo S 0 5,5 Sldes aSST e o
g ee oslital (Ll 5950 oo slp SB 093 il pien l 21 L
.5 o 5 % s o Boe b ol slos o098 sl sy ol 5
(Nailing) 19550 _bgy-3-5-7

3 ot 55 s 5 s oo 2] 6 Saplall a5 Salis ol b Sl 5SS g,y aibie g,
b s 00,5 00 B35 0 0909 4 Dleg0 5 deni ol 50 0ud dslons sloo Sheo Jilo b 81 (slagtl 5w (612
sl ,lg ol >l gl o pSoe 0l e ‘59_91 L;L@)}?LA)T (sl o Oldes [el.?:.i‘ 50,lg00 5y (guws )33Ln)]
@ 60, al> e ,o yo anl Bl il el 63585 O Hlad mals § ! cya (b dxmbo iy (ESR);
Sgds oo LS5 LI b e 3 J12 Ges

l.:‘).o °

ol JeS o g, ple 5l cilhe 4 o] daisee sy wo 56 S

WS oo Jsl 1y o855l (6 5eS slad suns Lo slo g, b anslas o pgas 4

31 Sl e o9y 4 S (5505 slojl llas 4 5l iznen 5 @ e Bl el ZU LB

5&5331"?‘ LSLQWM[)‘) b?wdsdyuébsw‘yla AW 6.:5S.’>r.~o 6L®)‘9JQL5)JJJ Sllassl &_A-&.L’b

Lol o gy plo 10 Facing sle i 405 5 peS Cle a1 50 QIS agen) Facing oo ,S5li aijo

il @

Ll 4,250 ¢ aastie 0,8l 4 5Lo e ol 12l ka4

ol b Wilgh co b S yuuss ol il cad caslio g, (nl el o3 S0 oss 380 JpuS a5 Ll il o
Ll YU s o] gyl ase Jg ol palS iS io

Al (oo jemme 33 dieils jglme ey s Sobd




i (A Ols Mg Sl 9 SudligS @‘
Q P8 GO S A 53 (S 9 S Il o e
KV -~
NISOC 94 b > Lol ( Bl o Olugwl ol cubgo cle | N Qe
WO046S Cuxgn 4 b g3 o (Sluy &3 S uged e |
L obow o yles GEOTECHNICAL INVESTIGATION REPORT- W046S
053 073_9184 o388 | G G | oayslo | Chhgw | wby | Saae g | Juw | L 60 ;1 S0 : axiwo ojlais
BK WO046S PEDCO 110 GT RT 0001 D04

: (Diaphragm wall) o51,8L5 ,lg90 g, -4-5-7

Slr Oloren jsb 4 g plil 55l OS5 0)lg2 s9ome Jome )0 Il (sloag (Slaollinws SoS &y (b9, ol 5o
5959 Bgile] 4B (518,515 oLl 1t 390 3 o 3 sty 5 b 1 9,8 ST iy 655l
B Slnes s 4 o151 plgien 5 005 )l ol o)lgno 900 Smdly (b o gy 5 00l 13 L
3,5 oolauwl 55

Llse o

adlon 1595 3 5 (@Y Glisebl a0 5l g Canl (glalamdle BB e p sl () 00

Bedse Sl (LS Jleas b plesen B>l

2,5 ookl wijls (ol Job oS plas li sl Glgsoe (9% & Shes o0l

ol @

g 480 4y (35,80 (5102055 o5 @2 59 9 Cewl b L (g, (nl anse

B (e 4wt (il Cusgaze llo &5 plafore o I ol )15 sLas a4 ls s L ol oz
S e

Ll Jgu8 JB o0gae 5l z ) (60150 10 g VL Koo sla by, b avslie 1o is) cnl (2lzl 4 ie

il 5o (o9 -S5-5-7

SR H Jdgn bSaly (nl 09,0 50 9 > 995 Byb 93 )0 (e Jolsd )0 plaSaly ol i) cnl 5o
Sleboe G 3,5 5 S Do L) Saalzr (950 g p nl e Sl Sl Gl o0 3500 031
395 Byb 93 (o (e ol )0 S () (6955 Sl polaie 4 9 05 o0 bl I D9 (5 l0 355
@B Lasl o b all o5, (L S aS (Sy90 50 99800 001,18 (s050e Sladidgn i o 2oy
LBlo 13 Sex slalgll

Ll @

oo 50 505 Sl pesS By &S Sl plagls p3sS sl piebae g 09 Sl 5 Se by
Al GlSs 08 By 5o o S mlaw

el oy sl 9y 0

el g0l g, ol

iolee @




b
KU

e (B Olewe M98 (31 9 llung

P e G Sl iy 53 (o) 95 S Cudlad

9« Sb 2 byl (( Plr o Dluswli olr Cuxige CSl

-

A

[CPi
i

-

Kkl N @m's.ﬁ- —=
o . . . . BARAN @'—f
w0468 wy “Q bﬁ” gb) dﬁ UM GEOTECHNTCS
¢ oy 0 plah GEOTECHNICAL INVESTIGATION REPORT- W046S
0530739184 3y | G G | owisle | hhed | &by | Somgs | Jum | e 60 51 51: amiioojled
BK | W046S | PEDCO | 110 | GT RT 0001 | DO4

2 o090l yge 30,8 eolil e 1O b Sl 5 657 (6102055 a2y sl Olgiss b9, cnl
Sl Lolaisl ig, onl 99 sgame IS Lid 595 oo sl a5 598 g0y Jlpe (8l (b5 e b 365

by ot ly2 ! o9y —6-5-7

@ Cad (Fore Jolgd (0 12 )0 (o slogads 990 (6,00 0055 Cenl )18 a5 e el 5o N9, cnl 5o

£3Y Gol0yS JobaiiS go Jaz 0,8 Sy 5 g [, S (il JLiS leaad (pl 0d o0 )2l 008,
Sllos o dogad al lzl 5l an (Gl o 095 gl D) 285 i 5 03 H oo |, s sy
5 o355 8 a5 JET,

l.s‘ro L]

AMSGA J.o.C 5% J.‘ab- )lﬁa u‘g...c. VAW ‘).>| LgLQéA-MJ
LYl Sldes Ce

wl:..o L]

A azgi b og wlem ol j meds gl p3Y Hhad 5 o aaedds Juolgd il by (g 1o posS glas )l aS S50 o

8,5 oy sty D 610055 sl Olgiee sy 5l 48T plnil adsl lalllas
Si55ame Sl leis e Logase aplaaslo ples gl 5 (5 (ooled o ol 3l 5k 5 6510055 sl
bl anals (6 iy Sllasil bl osg Lol ol szl g, a5 g a8 )5 )l j5 >k Wl
el 00 00ls Lis (6,18,5065 10 soliiwl 0,90 LSS o o5l Iyl 5l g polas 2-7 o 1-7 S 5o

Gy 5 s szl G29)) @)l 055 Sz Ol sl ol 5l g gl -1-7 s




b

i 5 Ol M 1B § AlagS

-

= P e G Sl iy 53 (o) 95 S Cudlad it
m i o bglas ( Al g Ol 0l Cptdgo clo | NP ype
W0468 . “899.0 Q. bﬁf eu) dﬁ Qj‘“g "’ GEOTRCHNTCS
L olowy 0ylels GEOTECHNICAL INVESTIGATION REPORT- W046S

053-073-9184

(3139 S i oW yole OMagud Ev-3) & e £ Jbw A

BK W046S PEDCO 110 GT RT 0001 D04

60 j1 52 axiv ol

(s )lnd s Siks (59)) 50 098 S Ol sl o3l 3l (s pogbas - 2-7 IS




St (B Slhe g7 (1391 9 CadlgS @‘
“ Yl Gl S iy 50 (Jwe) 95 S Cled L

2PN
NISOC 94 2 Dokt ( Ay g Dl ol Cutbgo cls | NP g

w . . . . BARAN
W0468 - “asp “. bﬁﬁ @Lﬂ) dﬁ 054“! 3 GEOTRCINTCS
L olowy 0ylels GEOTECHNICAL INVESTIGATION REPORT- W046S
0530739184 039 | o Gy | owiSilo | OOked | &by | amegy | Jbge | 4k 60 51 53 : axio ol
BK W046S PEDCO 110 GT RT 0001 D04

o SBanogi 9 (g S Azl (g —8 Juad

S5 Az g gz -1-8
ol 7 4 asllas 050 00gdxe @
b3 e (WH-BH-2) >y Sl (25w 4w 10 5 5o 15 5Slas ae 4 cilo a3 14 Lol
Dbl oo (EL-20 JVEL-16) Slwy Gy yoans 9 (BH-FL-25 JI|BH-FL-18) .\l ,> aJg)
wan o axb pl o ail o BH-FL-25 g BH-FL-23 JI|BH-FL-18 _ile sbailed Joli : S a>b
Lol yod ails il o S g o8 alniids b oy ails 35y S haws 0¥ 3l jaue 5l o bl sloailed
Lol 0als saalie Marl) (y,le o (ClayStone) yw, Sicw oy Jlgi aalsl jo ol 5w,
B 0 02 ooy Cwlbes a4y oxbaw S 51,38 5l o BH-WH-2 _oisle 6leS axb opl 02 4>l
S sl oile Ailed slol B anlol 1o g 05 dlaciad b )y ils 55, S (5,03 Gas
Ll 0oy saalie (Marl) ¢ ,lo ¢ (ClayStone) .,
ol 00l oadlice o5 > ol Gee U s S BH-EL-24 _isle 45leS o
s=einy ol g e 15 1Sl Goe B W-046 (gains rile laaileS s la> Slilos plxil
e a4y Wilgl oo Jlo B Jaad 10 g9 Ll Dl s g ley (A5 S play Shai Ll saiid sdmlive
25 Slree Sllas £555 5l Gy ey 2l 5l Cenl (555,00 05 035 005050 30 ol O o 5o
D9 wyp 335 yob 4 )] e
@l ol b Billae .ol oauid snalive g ol 5l Cole ol il Glaailed (o aSulay Jlai @
Qb o Joize ol Slg, £489 SPT b o o YU e
(2800 o,lailewl) a3ty ol o lalisle (b st pylaz Giolpg 5l iy Colpo s Cg> @
ol as oyls I3 ol s s L ogasme 10 059 Jore Aol ] ol Gollas ol oo oolazul
Sy sl w9 SPT ol oo Slisle;] glis (eluly sl ol (B,20 038 Jolae )b sle
Db o T g5 51 50 axlllas 5,90 dilaie S 2800 (sloj ) o lasbiw] gasl cpal o e ;o oo ssaliv
b dmogi -2-8
0o s (slojlo JLail sl oo szl aboz ) (8 Jgol alS ol oo oogllis g1zl )o@
&S o ;030 Sole;y (Sl 9)lge plag (e Y e Sule) sy R el 50 00l 5l
3 8 sl 03 55 005 (95 ST 5505 05T 550 0005 o (5 fo 55 ool 8 5 15




i (A Ols Mg Sl 9 SudligS @‘
“ PV G S L 50 (S 9y S Cled . o
Y - g
&NIHSOQ’C 94 b > Lol ( Al o Olugwl ol cubge cils | D Qe
W046S Cusdae 4 bgs o (Sloy & g Sges aaRan L/
L obow o yles GEOTECHNICAL INVESTIGATION REPORT- W046S
053 073_9184 0395 | o Gy | owiSiole | OMgd | wby | ase gy | Jbe | 4k 60 51 54 : axioo)lo
BK WO046S PEDCO 110 GT RT 0001 D04

S92 Ok iy mw ) il 10 Jslas cwls 4 (Lean Concrete) S v 03¢l (s, oy
Dgdh Al 0dd (6,10 55 o

W-046 sains soils slaailed 1o ool ssnlive Sow g 105150 S slaay 10 633045 l5e
Y YL o515 Jds 4 canl S5 @ p3Y il co aili p yrewilo 1070 JI107 g0 0 ¢ 5zl
wl Aol () ol (sl 5 A3l sad ppae (5 pedis talejl pladl Si oY 5 S

D9 plmil oo 10 9 e Slioles]

Ceallt LI 50y b 39,5 o Aot 035l o S 2 g, ol 15l 6ol sk ¢
i il 5 555 555l o39lli 5 42 onbas bl S5 5 oz 51 45 355 |zl 5320 4 Lo
394 (6 S ol 009l Bogame 4y Ll 3485 5 awlie sl i8S b b o jls 5z CewdVU 5l G 3445
35505 52l plats Gee w0fgy Slibl 0 09250 glo oSl jo platsy 2l slajs, Slaws 4 azgily
D9 (50

2 (e 3 ee & BH-FL24 il 63 10) yianilw 50 S1as> cwls 4 (e SIS Y
ald Jsb julan ;0 S a¥ pl cubus cwl onis cosline cuile sbodiled 3| Lan J=o
Lol oo 1)1 1-2 gy jo bl

b ras gllas 3,5 o 8 ol (53lug; ot oolel jims (59, 45 cuul 125 (gl Ygoma bl 5 Y
256l g bonls b slawle 5 (58 sloags (o slademe daailog) st 5l (28 olol s sl
O S 0 &S b S 05l8 L K yolas loads zlsunl slaw 5l S ol

WSl o8 Sladuin gl Wb aY oyl u\.;.T‘so Cowd 4y Ngl 20 &yt oo § 005 ALSS
Sloganals 5 S esgame ;0 Wb 00,5 o puuns T27 ] by, a0 a5 3 pae plas ganasly il
b 1-8 o leis Jgam,0 ool sols

SN 32 3l o 8 (G339 Moy G s g g5

IV n I I ol
_ \ V. \ (! V) ke O
- : O _ (@] V0) yoskee YVIO
q.-) Yo-20 va-q- YO-A- (2! V) oo YO
A feoy. Y50 Ye-£0 (7! #) yonkeo 410
f._s. v.e_s. Y. s YO-00 (Yo lo) yroslis FIVO
YA_FA Y._f0 Yoo VO-¥- O+ oyled) lorlee ¥




db

Sy (S5 Ofwe M gi 3 g CublugS
PV G S diwy 35 (o) 95 S b

LW -
NISOC 94 b > Lol ( Bl o Olugwl ol cubgo cle | N Qe
WO46S Cumdgn 4 g1 o Sy & g ¥hged BABAR =
L obow o yles GEOTECHNICAL INVESTIGATION REPORT- W046S
053 073_9184 0395 | o Gy | owiSiole | OMgd | wby | ase gy | Jbe | 4k 60 51 55: axioo)lod
BK WO046S PEDCO 110 GT RT 0001 D04
VF-YA \O-Y- AREA R A-Y- (F o,led) yonkes +/FYO
O-\Y O-\Y Yo\ Y Y-A HY o o)w)M’/’V&

el 00 @8] 1585 ax0g g 4ol p ylojle 101 wis o wlal ) las S0 glgil

20,00 500,025 5l cuiy a wls T90 g T89 sl la okl illas (6 yued aials 5 s, 0> 10
oled 5ol

AL eS 0,025 5wl T176 giil ialesl sillas glawle 33,0 i

Boles 59w 50 51 wuls (T96 91y pudoxil W gy 40 ol duo o 2

WST5 L oS ladigas g, » olSinlas] o ASTM DISS3 L TI93 g, b a5 wllas (s pls oo 1o
Qb S 30,0 30 51 wuls g e plosl D ads b TI80 il oy, 45 5 duoys 100

odd dngd gllae . 09d 03 ogas (8 Dlasie 4z 18 10 Wb elol &Y wlas g5 039 52 sl
ol o Slasie ditl ond LS5 pslie 5 s sladilaSin jl g 039 LS 5 T dlge 300 b
il 2 g0 4 llas

9 Ay g 0350 illas 8-2 Joaz 1o 7 yake slaganails I (S bl (b pae llas ganails
il Sl

4 500,025 3l 55 @ als J90 5 T8Y gl sl iole;l sllas (5 pmed aials g Sy, a> 10
Wled el ds o

Qb ;68 140 5wl TI76 giil Giolesl el » slawle (35,0 i

il o LSS agez 93 55 b 4 o,let) tanlio 475 Sl (55, osile plas 0o ys 75 Jblas 2
(il ood Joe S ol  SS)

les 5ol 145 51 als (T96 ginl) (alosil Gud (g, 4 gllae il duo o s

595 %612 5l ls Cog s 50 pudwe Sllgw b g T104 g1iT iolejT b wdlas 39 <l oo o iz
oles

6503 TI80 5] _alSigloj] oS15 L 5 ASTM DISS3 bg, s o5 (CBR) wlae s, Joss iz
Q5L eS80 5l auls 9gd oo

elod 35l 135 51 L3 BS8I2 (g, L cllas ()58 ey Sl i



“ PVl oo (G B A 50 (Swo) 9y S Cled

N/,
m 9Ly bobs ( Al g Oliwwll 0l Cudgo Sl . HIRG

i (A Ols Mg Sl 9 SudligS @‘
W

NISOC h N b " _’:
W0468 - “899.6) Q’ b}?}o eu) dﬁ Qj,{“! "’ GEOTRCHNTCS A i i
L obow o yles GEOTECHNICAL INVESTIGATION REPORT-W046S
053 073_9184 0395 | o Gy | owiSiole | OMgd | wby | ase gy | Jbe | 4k 60 51 56 : axio o)l
BK WO046S PEDCO 110 GT RT 0001 D04

Qoles jelog aws o 15 5 LCWM als alocs o mdlas )0 95290 Sigw 5 N slaails ws o7

@ 1510 Cas a5 09 o B! ek 915 5l piis Sl b slaailoSiw 4 Sy g (Si9m slaails
Bles e 5 5l dilaSin Cwlis wgie

101 a5 alos 5l 98 )y s laslinl g Ol pis 4 lgi so s dand 9 55l oolel g
P9y S Djgo 5 (IS I 0 (ST oged dxzl e 0Rin S g 5985 a0 g el (lejle
00,5 g0 oleidony 325 700 @ iy st Sl 5l o0lel

celie Sl sbs, b ey srmb Sl Wb 3y 2 sl 2l il eolel g medans 51 LS (A
D Cubld o510 s

9 s9lme Sl 15 4 4 bl eland 4l 09d dg rhand 48 Wb )lop 4lE Sl (e
03,5 (b Aol pgdae Gos 5 bag 55 (280 sl p3Y

5 Sl S B el oY il ao03 5l e 9 25 SB 0 9750 S5 S (e axiliz (@
Dol alld 358 S oSl g5lw colel J>lye o

Pl Cules o Gaa¥ )0 qusige 52,515 Szl sl olyen (55,515 L (L2l ks 511G
e (55975 IS (g0 e b o laseiio b o515 Slolas

9 25 09 Sl p ey srmb St G938l (B39 (39 Bl ) (smdine 2SI el (eSS
Zawl (5558 05l




db

Sy (S5 Ofwe M gi 3 g CublugS

PV Ca GO S Ay 55 (Swe) 95 S Culad

\/
%Ca’ 36l bohs (Al o Dl coly o >l | NI e
WO046S Cuxgn 4 b g3 o (Sluy &3 S uged R
L obow o yles GEOTECHNICAL INVESTIGATION REPORT- W046S
053-073-0184 | 0n | e | exfisle | ohhed | &) | Fongy | Juw | G 0031 BT axio e ot
BK WO046S PEDCO 110 GT RT 0001 D04
2l glas gamails 2-8 Jgus

SNy 5load ) (Fig weyd
PRCIPER S 0 yLacis

vV v 1 11 1
- - 100 100 100 (7212) joeks 50
_ 100 - ~| 95-100 (2! 1/5) jzaskes 3715
100 70-100 7595 |  70-85| 60-80 @l D peks 25
- 60-90 ~| 60-80| 70-92 (@) 0/75) ks 19
50-85 45-75 40-75| 30-65| 50-70 (@21 0375) ;als 915
35-65 30-60 3060 | 2555|3555 @ o )lot) jako 4/75
25-50 20-50 2045 | 15-40 - 10 o)l yiarko 2
. - - | 1225 B0 6,le3) yiopks 016
15-30 10-30 15-30 8-20 - @40 o )lo) yiorles 01425
2-8 2.8 2-8 2.8 2-8 Q200 ol zarloo 0/075

ol ooy a3 )] ,0iS axogs g aslp oyl 101 @ i85 50 bl las S50 glgil

s Yoo wilo gy dwle b (6Y g oy, S5l JSie 53 S (59, 0 e ol Slal(s @
O Wb ey 4 0l 359 (6lo s 09h Az g (a9 (xba (L8885 4 Wb (o)) mebans 0 @
Dg Slasl Ol e dg0e slaial jo sl iS04 00,5
5 bl 00l 9l )1 4 (g5le bl eriile 30 5l 2eS 0aiiS 5 S Cond Gee ST(z @
ire sloael ol b Billas ool Mol 45355 (ialesl 5l sael Caway o515 auoys JBlas 4y o,

el

5 ey (o8 Slasine conl p3¥ S Ly oalh o515 ey 555 2 1) 2 Sl sl b ST(L o
Ao ploul & jlas olSiws a5 1y Lest ) WSGlesy s g e
ailse 63950 505 b G0l z9,5 jsliie & Cules (0,5 s ki (6
o s il (o a5 g oy SloaY D925 4 dz g8 Lo 0 05250 glaaY b bLS | o (S
Sk o oo 33 45 ol e e b sl S il ol 3 oolisl sz T agrlge s
Olowws b 55536 sy coul p3¥ & jpai] e (o il alilas sszg Wil 31 4 Ol Fow, Jleix] sl

W05 s Sl




“ PVl oo (G B A 50 (Swo) 9y S Cled

\/
m 9Ly bobs ( Al g Oliwwll 0l Cudgo Sl N HIRG

i (A Ols Mg Sl 9 SudligS @‘
W

NISOC . . o “l- NER —IT:
W046S w990 4 pr}o kél”‘) Sy QB"“Q ] BARAN ]
Tobew oyled GEOTECHNICAL INVESTIGATION REPORT- W046S
053 -073-9184 o9y | o iy | ouwsyole | e | aby | Wi gy | Jbw | 4 60 51 58 : axiv oyl

BK W046S PEDCO 110 GT RT 0001 D04

~1o-9 Jgaz wlol i aloors Gialesl mlis § ooyl s o lsms jo 0550 Jome 65513 4 az g b
S o mn 5525 gz ol 55 e Ll sl 2 ol 5 Lsbie o Ly 1
a0yl o sloojle (1400-120 4,25 ) LT = olnl o asl gl sl (e lozsle Lo

L Lyo Ol L peiins olad (92 5 158 50 9290 0l (GlaSiad (220 o (10 sloojls 00, ;0 gz g
69y $F U Sulis Pl ole; Ojpe p3 ls 18 Jole Seap gl alie 5 254
sokaie 4 o cblax julas ple 3Bl g canlio Goms g gleand $0438 Slge sl solaiul g oo Sl
I8 15 35750 05 GlaSad (om0 )3 (i laojl 03, 10 sz ge dnyl (2 sloosles o (bl T3
e sceslin (rhaw (idgy 9 oS 5l eolitul (23 b i S oo 513 Jolo 5190 slaojle alive 4
Slye e o b aziaal (slogloner b oyl b Vg Slsa b1 £33 2 ol 5535
Coaglie) oy g08, JBlam g (asS 5955 055 5l auls ylowws 4 Ol i) 300 kg/m’ Sloww

o8, o b e (63 a8 1 hwgl wgae XS 7k 10 Colys 0 00d colaiwl C25 (aasin
Sz B cwol gV ol aid)§ Jlas o Wb adeie Cwglie b oy 12l e asl ) lbaiogs als
ol Gblie ;0 63y ) Olrl o Al Gl o e I3 lse daisiy i 5o calie Glow o]
295 g Sl 50 el I b b pe slaJesdl g 5 Sl a5l g (Gloe sbys 9 o) il
Caoglie yrss .ol asils J13 laiae (o3lw ol g Ko Slidos ylojlw 434 4428 b i vl
i el o3l Zhb Las ] 8 g ojle b sledasie l slojle sla >l b o ol gl o
>0 slas lailinl jo oals z 0 JBlas polie g gonds Sliokes] s olal 5 SaSTe5 jeline

Lol o3l Zlhl waige oo 1o i Cwglie 380 el I s led slpiing Wilg oo

ibool) jlw S (soges Slashs,

9 oo Sbml §3lug, yiw YL 0 @3B (5)Lad Sla 1,5 (SBI5 L Heee S0 0)l0 00iS ad 2 (55l
el jolie 4y 998 (g3lug, o (SOLl Ll 4 poie Wil oo Bl 1355 jlne Jlade SLa 235l e o5 2
S3bwgy rrm Sasl pdy GGl aoly yiws s (55 UsS Slaghy, & Lo SIS (qwiine 5 (S (Pl Sonte
Sl S st ) sl 0 2ol b g 39290 omabs a5 osb s el S o0 oS0 4 pebans ol
ol S5lugy o Ll &5 cg3logy s 05 se )18 T 59y oy 3logy p28 sl 5 s eolel p3Y Lyl
S5l (F w0 Jomi 1 0 (55 4685 alog 5 (53l oz 1S3 00l sl 45 09 oo oguas
cilial 3lmel, lilee sly Y b oy stz B polie og Lo b g ogllads b clasie e 4




o (A e g7 (1B 9 CablagS @‘
“ PVl oo (G B A 50 (Swo) 9y S Cled L

\/
m 9Ly bobs ( Al g Oliwwll 0l Cudgo Sl N HIRG

NISOC . . o “l- NER a |
WO046S CuxBan 4 bgi o (Sl &g DMgud BARAN
oken o)led GEOTECHNICAL INVESTIGATION REPORT- W046S
053-073-9184 o352 S 4 oS yole OVagud &y e £95 Jb A 60 ;1 59 : axio o los

BK W046S PEDCO 110 GT RT 0001 D04

IS 5y 15 5 8 Congli sl i 55 (5l 5 ol o 4 ST 4655 igd o cgns
sl S pled (L5 jeb 4y aiiie Couls winjls 5 wisS o ol (gl o golaidl g 8 Jlas Iy Slgl )8
g dwlo g 3,y dle « S 098 L 08 g awlo Jolis 4S5 SSloas (o a5 A-7 B A-1 5 guisl (goss aids jo0 a5
A-09,5 S a5 ()T 2525 b il canslin o (5lg; o sl il oo Blise o Y bs o oy o
Gble ) s 0i)a,55 5 15 Canglia ) St Ll 15 (I (&Y 5 41 Loy oS ) guss ails ol A-7 4
S Slge 5l ooliinl b Cewl yig 9 0995 cenlbin (uSinw S35 sln ooy 4 it g gt llyd 9 50
555 (S b5 (S S 50 4l e 1 (Silogy s 0,8 Cusii 5 ol | llas (l Sl i oniis
ol gllas b p3¥ 550 10 g 0o ool calies slo g, 4 b 09 &y cads ro) phaw b g 99390 puamne
355 50 18 ookl 950 53l s sl 5 (silug) S Con Gl &S QS S sb 4y 00 S oo
Slawle o3, g atils 4 o ke SII (59, onile wlas duoys 25 51 i L5 ASTM D 4223 Slasin b
200 o,leis Sl 5l oo 0, o ys ,0 S (6 e asals G palol> b e 0 g ails 0o ,0 25 51 xS gy
S5 9les w0 60

30 S jeue (0ud SO slagan adbs) all ge el oS glls a5 ablin lol) G s il
S i b g ol e st GGl (e 4 0550 05 5 (o0 plaSl S (argai b ol jas i 0 5)lge e
B oS )8 (owyp )90 S 0gupn g kol gy b ails ad o 4y (9,80 S angad 4l je aSOI L g wils
33,5 ol 532,56 5 ol i o 23l Ay W 8 1§ el
39800 plnil gy iz 4 S 90 g Lol ool i (o8 Dlasuin g g4 4 a2l
Sal b glails gllas 5 SB s v
aibiy, o b 25 o 5 S s ¥
25 i gl s S s ¥
00 e Blge 3l S S LS cois v
ol 95800 drogi g il el s Lol flay Cuzr (b SB oy o0 S @ )1 a cnl 0 Y

D9 pladl Cunliall S Calbes (i 4 Cad o £55 9 dilyg, S35 )b

e 3k 2 90 Gladrog (28,5 walss 18 (s p 3550 Wol) Sl Sgn 5 2ol by, bl (505 a5 o L

268 5 101 b s 5o o s el (3logy 9 52,51 laay ot slagsbs; oS 250 5 65,55 Slides

Ll oaolice LB ,0iS (63,40l g Co piw lojle




db

Sy (S5 Ofwe M gi 3 g CublugS
PV G S diwy 35 (o) 95 S b

LU
W046S Cuxdgn 4 b gy o (Slwy Gy Ddlugud BARAN
Tobew oyled GEOTECHNICAL INVESTIGATION REPORT- W046S

053-073-9184

03595 S iy oS yole OMagud ady e £95 Jb Ao

BK W046S PEDCO 110 GT RT 0001 D04

60 51 60 : axi ol

XX

9 L




039).3: ) KOS IWP 9 )g’gba}'



FL-13-CoreBox 1-Depth (0.0-3.0 m)

FL-14-CoreBox 1-Depth (0.0-3.0 m)



FL-15-CoreBox 1-Depth (0.0-3.0 m)

FL-16-CoreBox 1-Depth (0.0-3.0 m)



FL-17-CoreBox 1-Depth (0.0-3.0 m)

FL-18-CoreBox 1-Depth (0.0-3.0 m)
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FL-19-CoreBox 1-Depth (0.0-3.0 m)

FL-20-CoreBox 1-Depth (0.0-3.0 m)



FL-21-CoreBox 1-Depth (0.0-3.0 m)

FL-22-CoreBox 1-Depth (0.0-3.0 m)
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FL-23-CoreBox 1-Depth (0.0-3.0m)




I i | L REE 0 TE R | R SIE| REAARES] &

v - (Mo [FRaM | 7o fite PANNTY| "
; \ ' ogd | — | |741 | o8
3. W: FL_ b ] \ ,‘l 55\3 s 0 .1___-00
10? - 117
.gox YES 2 o '1-.1 Bﬂj 5, _11__5_:;'
= \ Tn{ e Tl
& 2 - _4‘, Toe || o T-1 B"‘J S ‘1_';_53
"‘ 1 7‘T (R R y 300
I " rop!fh, e [ 4
3 N o N .

FL-25-CoreBox 1-Depth (0.0-3.0 m)



WH-2-CoreBox 1-Depth (0.0-4.0 m)

WH-2-CoreBox 2-Depth (4.0-8.0 m)



WH-2-CoreBox 3-Depth (8.0-12.0 m)

WH-2-CoreBox 4-Depth (12.0-16.0 m)
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GEOTECH BH COLUMNS 14010609-589-BINAK-W046-REV00.GPJ GINT STD CANADA LAB.GDT 8/31/22

el

BORING NUMBER BH-FL-13

Bottom of borehole at 3.05 meters.

Barangeotechnic PAGE 1 OF 1
SHRAN
CLIENT PROJECT NAME _Binak
PROJECT NUMBER _589 PROJECT LOCATION _Booshehr
DATE STARTED COMPLETED GROUND ELEVATION HOLE SIZE
DRILLING CONTRACTOR _Baran Geotechnics GROUND WATER LEVELS:
DRILLING METHOD AT TIME OF DRILLING _--
LOGGED BY CHECKED BY AT END OF DRILLING _---
NOTES _X:435362 Y : 3293991 AFTER DRILLING _---
L S ; : = ATTERBERG
o P oo |8 |E_ we LIMITS
e |zs 4 |&5| 252 |ta|sEle: M
aE [£0 MATERIAL DESCRIPTION we 59| 952 |we|Z5|hdE|a o EIES
B |z- L5 (3%| @Q> [%3(|22|385|5E|EE|RL|ET
o 2Z |3 ©Z |3 |x |=8|g2 |22 |2z
1%} o o o o3 T 2 =
Fat Clay, moist, brown, stiff
i Marl, gray to brown, completely weathered
B CR | (0) 42 | 25 [ 17 | 99
1 /
% S5 67/0.10
- -% CR | (0) 41 | 26 | 15 | 95
2 %
X % Marl, gray, fresh ! UD | (46) 31| 21|10 | 97
Z. SS 67/0.05

N




BORING NUMBER BH-FL-14

PAGE 1 OF 1

Y ol

BARAN

GEOTECHNICS

Barangeotechnic

CLIENT PROJECT NAME _Binak

PROJECT NUMBER _589 PROJECT LOCATION _Booshehr

DATE STARTED COMPLETED GROUND ELEVATION HOLE SIZE
DRILLING CONTRACTOR _Baran Geotechnics GROUND WATER LEVELS:

DRILLING METHOD AT TIME OF DRILLING _--

LOGGED BY CHECKED BY AT END OF DRILLING _---

NOTES _X:435614 Y :3293562 AFTER DRILLING _---

ATTERBERG
LIMITS

MATERIAL DESCRIPTION

DEPTH
(m)
GRAPHIC
LOG
SAMPLE TYPE
NUMBER
RECOVERY %
(RQD)
BLOW
COUNTS
(N VALUE)
POCKET PEN.
(kPa)

DRY UNIT WT.
(Mg/m?®)
MOISTURE
CONTENT (%)

LIQUID
LIMIT
PLASTIC
LIMIT
PLASTICITY
INDEX
FINES
(%)

Sandy Silt, (ML), brown, dry, hard

CR NP | NP | NP | 44

SiltStone, dark gray, moderately to highly weathered, SS 67/0.05

CR | (65) NP [ NP | NP | 11

SS 67/0.04

CR | (40) NP [ NP | NP | 14

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

GEOTECH BH COLUMNS 14010609-589-BINAK-W046-REV00.GPJ GINT STD CANADA LAB.GDT 8/31/22

SS 67/0.04

Bottom of borehole at 3.04 meters.
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BORING NUMBER BH-FL-15

Barangeotechnic PAGE 1 OF 1
SHRAN
CLIENT PROJECT NAME _Binak
PROJECT NUMBER _589 PROJECT LOCATION _Booshehr
DATE STARTED COMPLETED GROUND ELEVATION HOLE SIZE
DRILLING CONTRACTOR _Baran Geotechnics GROUND WATER LEVELS:
DRILLING METHOD AT TIME OF DRILLING _---
LOGGED BY CHECKED BY AT END OF DRILLING _---
NOTES _X:435881 Y :3293146 AFTER DRILLING _---
o R ; : < | ATTERBERG
o P oo |8 |E_ we LIMITS
e |zs 4 |&5| 252 |ta|sEle: E |8
LE &g MATERIAL DESCRIPTION gg 8% 98§ ug %g "’_’E = .%— o5 zX
o % 2 |8=| @ =122 |13% |55 |HE|ER|E
o 2z |9 °z |8 |xT|28|az|42|2
1%} o a o o|3 T E_
SiltyClay, (CL-ML), light brown, dry, hard
| i ClayStone, grayish brown, completely weathered
| | CR [ (0) 43 | 26 | 17 | 100
1
SS 67/0.05
| i ClayStone to Marl, gray, fresh to slightly weathered
uD ((100) 45 | 26 | 19 | 100
2
SS 67/0.03
uD ((100) 42 | 25 | 17 | 17
3
SS 67/0.04

Bottom of borehole at 3.04 meters.
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Y ol

BORING NUMBER BH-FL-16

Bottom of borehole at 3.04 meters.

Barangeotechnic PAGE 1 OF 1
SHRAN
CLIENT PROJECT NAME _Binak
PROJECT NUMBER _589 PROJECT LOCATION _Booshehr
DATE STARTED COMPLETED GROUND ELEVATION HOLE SIZE
DRILLING CONTRACTOR _Baran Geotechnics GROUND WATER LEVELS:
DRILLING METHOD AT TIME OF DRILLING _--
LOGGED BY CHECKED BY AT END OF DRILLING _---
NOTES _X: 436102 Y :3292702 AFTER DRILLING _---
L S ; : = ATTERBERG
o P oo |8 |E_ we LIMITS
e |zs 4 |&5| 252 |ta|sEle: E |8
nLE &g MATERIAL DESCRIPTION gg 8% 98§ E{J& %g "’_’E o |£:)|_ S z2
o % 2 |8=| @ =122 |13% |55 |HE|ER|E
o 2z |9 °z |8 |xT|28|az|42|2
%) © o o Oo|3 T i_
Sand, grayish brown, dry to moist, very dense
B CR | (0) NP | NP | NP | 39
1
SS 67/0.08
| highly to moderately sandstone, grayish brown
B CR [(70) NP | NP | NP | 23
2
SS 67/0.05
B CR [(75) NP | NP | NP | 88
3
SS 67/0.04
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BORING NUMBER BH-FL-17

Bottom of borehole at 3.03 meters.

Barangeotechnic PAGE 1 OF 1
SARMYN
CLIENT PROJECT NAME _Binak
PROJECT NUMBER _589 PROJECT LOCATION _Booshehr
DATE STARTED COMPLETED GROUND ELEVATION HOLE SIZE
DRILLING CONTRACTOR _Baran Geotechnics GROUND WATER LEVELS:
DRILLING METHOD AT TIME OF DRILLING _---
LOGGED BY CHECKED BY AT END OF DRILLING _---
NOTES _X:436203 Y :3292213 AFTER DRILLING _---
L S ; : = ATTERBERG
o P oo |8 |E_ we LIMITS
I_|Ze EL |Ea| 223 |Es|sEl3s F 8=
LE &g MATERIAL DESCRIPTION gg 8% 98<>( ug %g "’_)E = '£:>|_ o5 zX
o % 2 |8=| @ =122 |13% |55 |HE|ER|E
o 2z |9 °z |8 |xT|28|az|42|2
%) © o o Oo|3 T 3 =
Silty Sand, (SM), light gray to brown, dry, very dense
i CR NP | NP [ NP | 58
1
SandStone, dark gray, completely weathered SS 67/0.07
| SandStone, dark gray, fresh
uD | (92) NP | NP [ NP | 12
2
SS 67/0.03
- - uD ((100) NP | NP [ NP | 14
3
SS 67/0.03
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BORING NUMBER BH-FL-18

Bottom of borehole at 3.06 meters.

Barangeotechnic PAGE 1 OF 1
SHRAN
CLIENT PROJECT NAME _Binak
PROJECT NUMBER _589 PROJECT LOCATION _Booshehr
DATE STARTED COMPLETED GROUND ELEVATION HOLE SIZE
DRILLING CONTRACTOR _Baran Geotechnics GROUND WATER LEVELS:
DRILLING METHOD AT TIME OF DRILLING _--
LOGGED BY CHECKED BY AT END OF DRILLING _---
NOTES _X:436397 Y :3291754 AFTER DRILLING _---
L S ; : = ATTERBERG
o P oo |8 |E_ we LIMITS
I |%o EL &g 222 [s|5E|BE = 10
aE [£0 MATERIAL DESCRIPTION we 59| 952 |we|Z5|hdE|a o eSS
a7 |z~ L5 (3%| @Q> [%3(|22|385|5E|EE|RL|ET
o 2Z |3 ©Z |3 |x |=8|g2 |22 |2z
%) 14 o o Oo|3 T 5=
o
Fill Material
| SILTY SAND, (SM) 2.7 % gravel, 51.5 % sand, 45.8 % fines,
grayish brown, dry to moist, very dense
i CR 1761 11 | NP | NP | NP | 46
1
SS 67/0.05
LEAN CLAY WITH SAND, (CL) 2.9 % gravel, 18.2 % sand, 78.9 %
= - fines, grayish brown, dry to moist, hard
| | CR 27 | 19 8 | 79
2
SS 67/0.07
PRI  SILTY GRAVEL WITH SAND, (GM) 47.7 % gravel, 17.4 % sand,
B ‘>° D 34.9 % fines, grayish brown, dry to moist, very dense , after 24
g p hours soaking in water some cemented lamps remained as gravel
B L0 q particles
Q D"
L D
b 0|
| _uD" CR 190 10 | NP | NP | NP | 35
2R
3 b D C
ofNo SS 67/0.06




3 BORING NUMBER BH-FL-19

Barangeotechnic PAGE 1 OF 1
SHRAN
CLIENT PROJECT NAME _Binak
PROJECT NUMBER _589 PROJECT LOCATION _Booshehr
DATE STARTED COMPLETED GROUND ELEVATION HOLE SIZE
DRILLING CONTRACTOR _Baran Geotechnics GROUND WATER LEVELS:
DRILLING METHOD AT TIME OF DRILLING _--
LOGGED BY CHECKED BY AT END OF DRILLING _---
NOTES _X: 436654 Y :3291358 AFTER DRILLING _---
w = = = = ATTERBERG
< o %I > om (T |2 we LIMITS
Eglz8 B (58| 222 |cF|EE|RE 8-~
og (206 MATERIAL DESCRIPTION Hs [>¢| 952 |wa|Zs|hL i Q ox|z8
T g5 (92| mo> |x<|22|2c|8:|FE|RuU|E™
o 2z |9 °z |8 |xT|28|az|42|2
%) 14 o o Oo|3 T 3 =
ATl SILTY, CLAYEY SAND, (SC-SM) 12.9%gravel, 44.3%sand,
Z 13 42 8%fines, brown, dry to moist, very dense
B _é CR 1.80( 10 | 26 | 19 | 7 | 43
1 / B
LEAN CLAY, (CL) 2.8%gravel, 5.2%sand, 92%fines, brown, dry to 16-26-
B T moist, hard SPT 50/0.08
i 1 CR 40 | 20 | 20 | 92
2
SS 67/0.09
LEAN CLAY (completely weathered Marl), (CL) 0.7%gravel,
B N 5.0%sand, 94.3%fines, gray, dry to moist, after 24 hours soaking in
water the sample is classified as CL
i ) CR | (0) 1.87| 10 | 36 | 24 | 12 | 94
3
SS 67/0.07

GEOTECH BH COLUMNS 14010609-589-BINAK-W046-REV00.GPJ GINT STD CANADA LAB.GDT 8/31/22

Bottom of borehole at 3.07 meters.
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BORING NUMBER BH-FL-20

Barangeotechnic PAGE 1 OF 1
SHRAN
CLIENT PROJECT NAME _Binak
PROJECT NUMBER _589 PROJECT LOCATION _Booshehr
DATE STARTED COMPLETED GROUND ELEVATION HOLE SIZE
DRILLING CONTRACTOR _Baran Geotechnics GROUND WATER LEVELS:
DRILLING METHOD AT TIME OF DRILLING _--
LOGGED BY CHECKED BY AT END OF DRILLING _---
NOTES _X: 436568 Y : 3290941 AFTER DRILLING _---
o X ; : < | ATTERBERG
o P oo |8 |E_ weE LIMITS
e |zs 4 |&5| 252 |ta|sEle: M
LE &g MATERIAL DESCRIPTION gg 83 98§ @& %g "’_’E a_ |£:)|_ o5 zX
o % 2 |8=| @ =122 |13% |55 |HE|ER|E
o 2z |9 °z |8 |xT|28|az|42|2
%) (14 [ 8 (=) O3 i S
o
Fill Material
i LEAN CLAY (completely weathered Marl), (CL) 0.0%gravel,
1.9%sand, 98.1%fines, light gray, dry to moist, after 24 hours
B 7 soaking in water the sample is classified as CL
| i CR [ (0) 182 9 | 49 | 27 | 22 | 98
1
SS 67/0.10
| | SILT (completely weathered Marl), (ML) 0.0%gravel, 1.0%sand,
99.%fines, light gray brown, dry to moist, after 24 hours soaking in
water the sample is classified as ML
| | CR | (0) 185 11 | 46 | 28 | 18 | 99
2
SS 67/0.08
LEAN CLAY (completely weathered Marl), (CL) 0.0%gravel,
B 7 0.7%sand, 99.3%fines, light gray, dry to moist, after 24 hours
soaking in water the sample is classified as CL
L CR | (0) 44 | 25 [ 19 | 99
3
SS 67/0.06

Bottom of borehole at 3.06 meters.
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BORING NUMBER BH-FL-21

Bottom of borehole at 3.05 meters.

Barangeotechnic PAGE 1 OF 1
SHRAN
CLIENT PROJECT NAME _Binak
PROJECT NUMBER _589 PROJECT LOCATION _Booshehr
DATE STARTED COMPLETED GROUND ELEVATION HOLE SIZE
DRILLING CONTRACTOR _Baran Geotechnics GROUND WATER LEVELS:
DRILLING METHOD AT TIME OF DRILLING _--
LOGGED BY CHECKED BY AT END OF DRILLING _---
NOTES _X:437199 Y :3290500 AFTER DRILLING _---
L S ; : = ATTERBERG
o P oo |8 |E_ we LIMITS
e |zs 4 |&5| 252 |ta|sEle: M
nLE &g MATERIAL DESCRIPTION gg 8% 98<>( §§ %g "’_’E o lt:)l_ S z2
o o =} El o> =1Z=2|3 S= = | E [
o 2z |9 °z |8 |xT|28|az|42|2
%) © o o Oo|3 T 3 =
Fill Material
| LEAN CLAY (completely weathered Marl), (CL) 0.1%gravel,
14.0%sand, 85.9%fines, light gray, dry to moist, after 24 hours
i soaking in water the sample is classified as CL CR | (0) 1771 10 | 30 | 19| 11 | 86
1
SPT 50/0.07
LEAN CLAY with SAND (completely weathered Marl), (CL)
B 0.0%gravel, 16.7%sand, 83.3%fines, gray, dry to moist, after 24
hours soaking in water the sample is classified as CL
| CR | (0) 27 | 18| 9 | 83
2
SS 67/0.06
SILTY CLAY with SAND (completely weathered Marl), (CL-ML)
- 0.1%gravel, 19.4%sand, 80.5%fines, gray, dry to moist, after 24
hours soaking in water the sample is classified as CL-ML
| CR [ (0) 182 10 | 26 | 19 | 7 | 81
3
SS 67/0.05
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BORING NUMBER BH-FL-22

Barangeotechnic PAGE 1 OF 1
SHRAN
CLIENT PROJECT NAME _Binak
PROJECT NUMBER _589 PROJECT LOCATION _Booshehr
DATE STARTED COMPLETED GROUND ELEVATION HOLE SIZE
DRILLING CONTRACTOR _Baran Geotechnics GROUND WATER LEVELS:
DRILLING METHOD AT TIME OF DRILLING _--
LOGGED BY CHECKED BY AT END OF DRILLING _---
NOTES _X:437608 Y :3290233 AFTER DRILLING _---
w = : : = ATTERBERG
o %I N oo |8 |E_ we LIMITS
e |28 2 |Eg| 323 |Ls|tE|R: E |8s
LE %g MATERIAL DESCRIPTION §§ BE ggg §§ %g "’_’E a_ <'_3|_ o5 zX
o = “|I=2|0 5= S| E w
o 2z |9 °z |8 |xT|28|az|42|2
% 4 o o o3 N 3 =
Fill Material
i LEAN CLAY (completely weathered Marl), (CL) 0.0%gravel,
2.4%sand, 97.6%fines, light brown, dry to moist, after 24 hours
B soaking in water the sample is classified as CL
B CR | (0) 41 | 25 | 16 | 98
1
SS 67/0.10
| MARL, (CL) 1.8%gravel, 3.4%sand, 94.8%fines, gray, dry to moist,
fresh, after 24 hours soaking in water the sample is classified as
CL
B uD |(100) 187 9 | 46 | 26 | 20 | 96
2
SS 67/0.08
- / UD ((100) 1751 11 | 47 | 26 | 21 | 94
3 /
/ sS 67/0.05

Bottom of borehole at 3.05 meters.
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BORING NUMBER BH-FL-23

Bottom of borehole at 3.04 meters.

Barangeotechnic PAGE 1 OF 1
SHRAN
CLIENT PROJECT NAME _Binak
PROJECT NUMBER _589 PROJECT LOCATION _Booshehr
DATE STARTED COMPLETED GROUND ELEVATION HOLE SIZE
DRILLING CONTRACTOR _Baran Geotechnics GROUND WATER LEVELS:
DRILLING METHOD AT TIME OF DRILLING _--
LOGGED BY CHECKED BY AT END OF DRILLING _---
NOTES _X:438049 Y :3290007 AFTER DRILLING _---
o X ; : < | ATTERBERG
o P oo |8 |E_ we LIMITS
e |zs 4 |&5| 252 |ta|sEle: M
aE [£0 MATERIAL DESCRIPTION we 59| 952 |we|Z5|hdE|a o eSS
a7 |z~ L5 (3%| @Q> [%3(|22|385|5E|EE|RL|ET
o 2Z |3 ©Z |3 |x |=8|g2 |22 |2z
%) 4 o o o3 N 3 =
Fill Material
i LEAN CLAY (completely weathered Marl), (CL) 0.4%gravel,
4.3%sand, 95.7%fines, light brown, dry to moist, after 24 hours
B soaking in water the sample is classified as CL
| CR [ (0) 1731 11 | 41 | 23 | 18 | 95
1
SS 67/0.06
| MARL, (CL) 0.4%gravel, 2.6%sand, 97%fines, light brown, dry to
moist, s[ightly w_e_athered, after 24 hours soaking in water the
i sample is classified as CL CR | (0) 1911 9 |47 |1 25 | 22 | 96
2
SS 67/0.04
I / CR | (0) 43 | 26 | 17 | 98
3 /
A SS 67/0.04




L BORING NUMBER BH-FL-24

Barangeotechnic PAGE 1 OF 1
AN
CLIENT PROJECT NAME _Binak
PROJECT NUMBER _589 PROJECT LOCATION _Booshehr
DATE STARTED COMPLETED GROUND ELEVATION HOLE SIZE
DRILLING CONTRACTOR _Baran Geotechnics GROUND WATER LEVELS:
DRILLING METHOD AT TIME OF DRILLING _---
LOGGED BY CHECKED BY AT END OF DRILLING _---
NOTES _X:438359 Y :3290344 AFTER DRILLING _---
w R ; : < | ATTERBERG
o P oo |8 |E_ we LIMITS
Iz EL |Ea| 223 |Es|sEl3s E 18-
LE &g MATERIAL DESCRIPTION gg 8% 98§ §§ %g "’_’E a_ lt:)l_ o5 zX
o I 5 £l @ =|22|3 SE = [
o 2z |9 °z |8 |xT|28|az|42|2
%) 4 o o o3 T <
o
Fill material
| | SANDY LEAN CLAY, (CL) 14.1 % gravel, 16.4 % sand, 65.5 %
fines, brown, dry to moist, stiff
| i CR 35 |19 | 16 | 70
1
- B 14-16-18
SPT (34)
- E SANDY LEAN CLAY WITH GRAVEL, (CL) 16.1 % gravel, 19.3 %
sand, 64.6 % fines, brown, dry to moist, stiff
| | CR 1.75( 9 33 (20 | 13 | 65
2
- LEAN CLAY, (CL) 0.3 % gravel, 8.7 % sand, 91 % fines, grayish SPT 10-7-8
brown, dry to moist, stiff (15)
| | CR 1791 11 | 36 | 21 | 15 | 91
3
B 4 10-7-8
SPT (15)

GEOTECH BH COLUMNS 14010609-589-BINAK-W046-REV00.GPJ GINT STD CANADA LAB.GDT 8/31/22

Bottom of borehole at 3.45 meters.
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BORING NUMBER BH-FL-25

Bottom of borehole at 3.06 meters.

Barangeotechnic PAGE 1 OF 1
SHRAN
CLIENT PROJECT NAME _Binak
PROJECT NUMBER _589 PROJECT LOCATION _Booshehr
DATE STARTED COMPLETED GROUND ELEVATION HOLE SIZE
DRILLING CONTRACTOR _Baran Geotechnics GROUND WATER LEVELS:
DRILLING METHOD AT TIME OF DRILLING _---
LOGGED BY CHECKED BY AT END OF DRILLING _---
NOTES _X:438739 Y :3290574 AFTER DRILLING _---
w R ; : < | ATTERBERG
o P oo |8 |E_ we LIMITS
e |zs 4 |&5| 252 |ta|sEle: E |8
LE &9 MATERIAL DESCRIPTION gg BE 98§ §§ %g "’_’E a_ 't:)l_ o zX
o [ =} Ef @ =1Z=2|3 S= = | E [
o 2z |9 °z |8 |xT|28|az|42|2
%) 14 o o o3 T 3 =
LEAN CLAY WITH SAND, (CL) 3.9 % gravel, 13 % sand, 83.1 %
fines, dark gray, dry to moist, hard
I CR 31 [ 20| 11| 83
1
SS 67/0.14
- - LEAN CLAY, (CL) 1.4 % gravel, 4 % sand, 94.6 % fines, dark gray,
dry to moist, hard
| i CR 1.86| 8 45 | 22 | 23 | 95
2
SS 67/0.11
| i LEAN CLAY, (CL) 0.4 % gravel, 4.7 % sand, 94.9 % fines, dark
gray, dry to moist, hard
| i CR 1.92| 10 | 46 | 23 | 23 | 95
3
SS 67/0.06
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BORING NUMBER BH-WH-2

Barangeotechnic PAGE 1 OF 1
AN
CLIENT PROJECT NAME _Binak
PROJECT NUMBER _589 PROJECT LOCATION _Booshehr
DATE STARTED COMPLETED GROUND ELEVATION HOLE SIZE
DRILLING CONTRACTOR _Baran Geotechnics GROUND WATER LEVELS:
DRILLING METHOD AT TIME OF DRILLING _---
LOGGED BY CHECKED BY AT END OF DRILLING _---
NOTES _X:435603 Y :3294378 AFTER DRILLING _---
w = = = = ATTERBERG
e %I > o (T || LIMITS
- |Zo o |G| 223 |FF|EE|RE £ |83
nLE §9 MATERIAL DESCRIPTION i% 52 ggg §§ %g LW a_ 't:)l_ gx|zg
o = “|I=2|0 5= = | E w
o 2z |9 °z |8 |xT|28|az|42|2
%) 14 o o o3 i i =
Fill Material
B 7] LEAN CLAY, (CL) 0 % gravel, 0.6 % sand, 99.4 % fines, light '| CR 48 | 26 [ 22 | 99
B - brown, dry to moist, hard
B 4 50-48-52
SS (100) 47 | 26 | 21 | 99
2
SS 37-42-
- - 67/0.10
= - CLAYSTONE, (CL) 0.0%gravel, 0.4%sand, 99.6%fines, light SS 67/0.10
| | brown, dry to mois_t, slight_ly weathered, after 24 hours soaking in
4 water the sample is classified as CL CR[(60) 35 20 95 100
SS [(85) | _67/0.02 34 | 20 | 14 | 99
- E uD
B 7 . UD | (85) 1.89| 9 35 | 19 | 16 [ 100
6
- Il D [ 70) 34 | 19 | 15 | 100
B :/ SS 67/0.02
B / MARL, (CL) 0.0%gravel, 1.4%sand, 98.6%fines, gray, dry to moist,
8 / fresh, after 24 hours soaking in water the sample is classified as
B _% cL . UD | (80) 195 11 | 38 | 22 | 16 | 98
B _/ SS 67/0.03
/ UD | (87) 37 | 22 | 15 | 99
10 %
- _% Il uo [(100) 39 | 22 | 17 | 99
% SS 67/0.01
| i CLAYSTONE, (CL) 0.0%gravel, 0.4%sand, 99.6%fines, light . UD |(100) 35 | 20 [ 15 [ 100
14 brown, dry to moist, moderately weathered, after 24 hours soaking
in water the sample is classified as CL
Bottom of borehole at 15.01 meters. SS 67/0.01
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BORING NUMBER EL-16

Bottom of borehole at 3.07 meters.

Barangeotechnic PAGE 1 OF 1
AN
CLIENT PROJECT NAME _Binak
PROJECT NUMBER _589 PROJECT LOCATION _Booshehr
DATE STARTED COMPLETED GROUND ELEVATION HOLE SIZE
DRILLING CONTRACTOR _Baran Geotechnics GROUND WATER LEVELS:
DRILLING METHOD AT TIME OF DRILLING _---
LOGGED BY CHECKED BY AT END OF DRILLING _---
NOTES _X:436866 Y :3291167 AFTER DRILLING _---
w R ; : < | ATTERBERG
o P oo |8 |E_ we LIMITS
e |zs 4 |&5| 252 |ta|sEle: E |8
8E (&9 MATERIAL DESCRIPTION gg =1 98§ E§ 2o Bii|lo, |2, |oyx|28
o I 5 £l @ =225 SE = [
G =2 15| "oz |8 |z%|258|32|493|k2
%) 14 o o o3 i i =
ATl SILTY, CLAYEY SAND, (SC-SM) 12.9%gravel, 49.4%sand,
Z 13 47 .7%fines, brown, dry to moist, very dense
B _7/ CR 24 | 17 7 | 38
1AL
/i T SS 67/0.10
| i LEAN CLAY WITH SAND, (CL) 4.4 % gravel, 11.6 % sand, 84 %
fines, brown, dry to moist, hard
] CR 179 11 | 37 | 18 | 19 | 83
2
SS 67/0.06
B - CR 34 [ 19| 15 | 85
3
SS 67/0.07
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BORING NUMBER EL-17

Barangeotechnic PAGE 1 OF 1
SHRAN
CLIENT PROJECT NAME _Binak
PROJECT NUMBER _589 PROJECT LOCATION _Booshehr
DATE STARTED COMPLETED GROUND ELEVATION HOLE SIZE
DRILLING CONTRACTOR _Baran Geotechnics GROUND WATER LEVELS:
DRILLING METHOD AT TIME OF DRILLING _--
LOGGED BY CHECKED BY AT END OF DRILLING _---
NOTES _X:436594 Y :3291826 AFTER DRILLING _---
L S ; : = ATTERBERG
o P oo |8 |E_ we LIMITS
e |zs 4 |&5| 252 |ta|sEle: M
LE &g MATERIAL DESCRIPTION gg 8% 98§ §§ %g "’_’E a_ lt:)l_ o5 zX
o % 2 |8=| @ =122 |13% |55 |HE|ER|E
o 2z |9 °z |8 |xT|28|az|42|2
%) 14 o o Oo|3 T S
o
SILTY SAND, (SM) 5.8 % gravel, 70.6 % sand, 23.6 % fines,
brown, dry to moist, very dense
B CR 169 11 | NP | NP | NP | 24
1
SS 67/0.09
SANDY LEAN CLAY, (CL) 2.6 % gravel, 28.3 % sand, 69.2 %
B 7] fines, brown, dry to moist, hard
B . CR 29 | 18 [ 11 | 69
2
SS 67/0.08
X § Silty Gravel with sand, GM (completely weatheredSiltStone) 36.3%
B X% x gravel, 25.1%sand, 38.6%fines, brown, dry to moist, after 24 hours
o x soaking in water the sample is classified as GM and some
- 1% >>§ cemented lamps remained as gravel particles
X X
X X
~ X X
X X
X X
| dx x
oo CR 1.73] 8 | NP | NP | NP | 39
3 X X
oo SS 67/0.06

Bottom of borehole at 3.06 meters.
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BORING NUMBER EL-18

Barangeotechnic PAGE 1 OF 1
BARAN
CLIENT PROJECT NAME _Binak
PROJECT NUMBER _589 PROJECT LOCATION _Booshehr
DATE STARTED COMPLETED GROUND ELEVATION HOLE SIZE
DRILLING CONTRACTOR _Baran Geotechnics GROUND WATER LEVELS:
DRILLING METHOD AT TIME OF DRILLING _---
LOGGED BY CHECKED BY AT END OF DRILLING _---
NOTES _X:436302 Y :3292465 AFTER DRILLING _---
w = : : = ATTERBERG
o Sy > NS LIMITS
E-|Zo Pl |E5| 523 |%s|EE|5s £ |83
8E (&9 MATERIAL DESCRIPTION gg =1 98§ E§ 2o Bii|lo, |2, |oyx|28
o I 5 £l @ =|22|3 SE = [
6 =2 |37| "oz |3 |&7|28|32|422 |52
%) 14 o o o3 T 3 =
SILTY SAND, (SM) 4.35 % gravel, 64.65 % sand, 31 % fines,
brown, dry to moist, very dense
R CR NP | NP | NP | 39
1
SS 67/0.11
B | SILTY CLAY with SAND, (CL-ML) 1.1%gravel, 26.3%sand,
72.6%fines, dark brown, dry to moist, hard
] CR 180 10 |27 |20 | 7 | 73
2
SS 67/0.08
SILT (highly weathered SiltStone), (ML) 0.8%gravel, 11.6%sand,
B n 87.6%fines, brown, dry to moist, after 24 hours soaking in water
the sample is classified as ML
B - CR NP | NP [ NP | 88
3
SS 67/0.10

Bottom of borehole at 3.10 meters.
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BORING NUMBER EL-19

Barangeotechnic PAGE 1 OF 1
SHRAN
CLIENT PROJECT NAME _Binak
PROJECT NUMBER _589 PROJECT LOCATION _Booshehr
DATE STARTED COMPLETED GROUND ELEVATION HOLE SIZE
DRILLING CONTRACTOR _Baran Geotechnics GROUND WATER LEVELS:
DRILLING METHOD AT TIME OF DRILLING _--
LOGGED BY CHECKED BY AT END OF DRILLING _---
NOTES _X:435969 Y :3293194 AFTER DRILLING _---
L S ; : = ATTERBERG
o P oo |8 |E_ we LIMITS
e |zs 4 |&5| 252 |ta|sEle: E |8
8E (&9 MATERIAL DESCRIPTION gg =1 98§ E§ 2o Bii|lo, |2, |oyx|28
a o4 =) £l @ =225 SE = [
o 2z |9 oz |3 |5T|88|32|%22 |22
%) © o o Oo|3 T 3 =
LEAN CLAY, (CL) 0 % gravel, 0 % sand, 100 % fines, brown, dry
to moist, hard
- CR 1.76| 12 | 43 | 26 | 17 | 100
1
SS 67/0.12
B ] CLAYSTONE, (CL) 0.0%gravel, 0.0%sand, 100%fines, grayish
brown, dry to moist, completely weahered, after 24 hours soaking
| | in water the sample is classified as CL
[ CR 1.83| 10 | 45 | 26 | 19 | 100
2
SS 67/0.08
CLAYSTONE, (GC) 77.6%gravel, 5.4%sand, 17%fines, gray, dry
B N to moist, fresh, after 24 hours soaking in water the sample is
classified as GC and some cemented lamps remained as gravel
- m particles
B - CR 42 | 25 | 17 | 17
3
SS 67/0.07

Bottom of borehole at 3.07 meters.
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BORING NUMBER EL-20

Barangeotechnic PAGE 1 OF 1
AN
CLIENT PROJECT NAME _Binak
PROJECT NUMBER _589 PROJECT LOCATION _Booshehr
DATE STARTED COMPLETED GROUND ELEVATION HOLE SIZE
DRILLING CONTRACTOR _Baran Geotechnics GROUND WATER LEVELS:
DRILLING METHOD AT TIME OF DRILLING _---
LOGGED BY CHECKED BY AT END OF DRILLING _---
NOTES _X: 435685 Y :3294168 AFTER DRILLING _---
w R ; : ~| ATTERBERG
o P oo |8 |E_ we LIMITS
E-|Zo Pl |E5| 523 |%s|EE|5s £ |83
8E (&9 MATERIAL DESCRIPTION gg =1 98§ E§ 2o Bii|lo, |2, |oyx|28
o I 5 £l @ =225 SE = [
6 =2 |g7| "oz |37|x%|28|32|22|k2
%) 14 o o o3 i i =
LEAN CLAY, (CL) 0 % gravel, 1.1 % sand, 98.9 % fines, brown,
dry to moist, hard
-] CR 171 10 | 42 | 25 | 17 | 99
1
SS 67/0.08
SILT, (ML) 0.2 % gravel, 5.2 % sand, 94.4 % fines, brown, dry to
B ] moist, hard
B N CR 167 12 | 41 | 26 | 15 | 95
2
SS 67/0.07
LEAN CLAY, (CL) 0.4 % gravel, 2.9 % sand, 96.7 % fines, brown,
o T dry to moist, hard
B - CR 31|21 |10 | 97
3
SS 67/0.05

Bottom of borehole at 3.05 meters.
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LEOTEOHMMECS

CLIENT

Barangeotechnics

KEY TO SYMBOLS

PROJECT NAME _Binak

PROJECT NUMBER _589

PROJECT LOCATION _Booshehr

LITHOLOGIC SYMBOLS
(Unified Soil Classification System)

Marl: Marl

SAMPLER SYMBOLS

I Core Sample

CL: USCS Low Plasticity Clay X Standard Penetration Test
CL-ML: USCS Low Plasticity Silty Clay
Split Spoon
w} GC: USCS Clayey Gravel
T Undisturbed S I
:uj GM: USCS Silty Gravel l naistirbed Sampie
ML: USCS Silt
T
/111 SC-SM: USCS Clayey Sand
' WELL CONSTRUCTION SYMBOLS
SM: USCS Silty Sand
.. TOPSOIL: Fil Material
ABBREVIATIONS
LL  -LIQUID LIMIT (%) TV -TORVANE
Pl -PLASTIC INDEX (%) PID -PHOTOIONIZATION DETECTOR
W  -MOISTURE CONTENT (%) UC -UNCONFINED COMPRESSION
DD -DRY DENSITY (PCF) ppm -PARTS PER MILLION
NP -NON PLASTIC Water Level at Time

-200 - PERCENT PASSING NO. 200 SIEVE

PP

-POCKET PENETROMETER (TSF)

= 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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Geoelectrical Resistivity Test

CLIENT PROJECT NANE S 055 iS55 lalllae
PROJECT NUMBER 589 PROJECT LOCATION e

0.01

Variation of Apparant Electrical Resistivity in W-046

Depth (m)

p (Qm)
0.10 1.00 10.00 100.00 1000.00
———BH-FL-18 BH-FL-19 ——BH-FL-20 —#—BH-FL-21 BH-FL-22 —@—BH-FL-23 —@—BH-FL-24
—e—BH-FL-25 —@—BH-WH-2 —e—EL-16 —e—EL-17 —e—EL-18 EL-19 EL-20
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Plate Load Test Results

Client: Plate dimension: 30 cm
Consultant: @ 9SS oL jelie fpwaige &S 5 Testpit No.: PLT-W46--BH-WH-2
Project: 5 Olaee 9 Bl g CuBlagS e SSSg; lalllas D 125
e epth: 25 m
Stress (kg/cm2)
0 5 10 15 20 25 30
0.00
2.00
4.00 \
_ 6.00 N
€
E
t
[)
£
9
?
9 800 \
10.00
\‘\\’\
12.00
14.00
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Standard Test Method for CBR (California Bearing

1 | Y o . .
e Ratio) of Soils in Place (ASTM D4429)
Agldun Ciasesngo )
) Ol adgi (ali3l g SllagSS 059 STy Slalllas )
Project Name: 5 Location: CBR1-W-046
Client: Depth: 0.0 cm
3.0
2.5
2.0
g
%— 1.5
g
b7
1.0
0.5
0.0

00 10 20 30 40 50 60 70 80 90 100 11.0 12.0 13.0 14.0 15.0 16.0

Penetration(mm)

Penetration-2.54 mm 12.9 %

CBR VALUE:

Penetration-5.08 mm 11.5 %




Y h
Standard Test Method for CBR (California Bearing

1 | Y o . .
e Ratio) of Soils in Place (ASTM D4429)
Agldun Ciasesngo )
) Ol adgi (ali3l g SllagSS 059 STy Slalllas )
Project Name: 5 Location: CBR2-W-046
Client: Depth: 0.0 cm
3.0
2.5
2.0
g
%— 1.5
g
b7
1.0
0.5
0.0

00 10 20 30 40 50 60 70 80 90 100 11.0 12.0 13.0 14.0 15.0 16.0

Penetration(mm)

Penetration-2.54 mm 15.8 %

CBR VALUE:

Penetration-5.08 mm 14.0 %
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Standard Test Method for CBR (California Bearing

Ratio) of Soils in Place (ASTM D4429)

~

Project Name:

Ol adgs (iul 38l g cudlagSS o9y ST g85 lalllas

Location: CBR3-W-046

Client: Depth: 0.0 cm

5.0
4.5
4.0
3.5
3.0

g

2

]

0.0 1.0 2.0 3.0 40 50 60 70 80 90 100 11.0 12.0 13.0 140 15.0 16.0
Penetration(mm)
Penetration-2.54 mm 16.4 %
CBR VALUE: -

Penetration-5.08 mm

15.7

%
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Soil Tempreture Measurement St
Client:
Project: S 059 5 ST 935 wlalllao
Date: 30 Oct-27 Dec 2021 / 1 Jan-20 Jun 2022
Site: Hehg
NO. Date Location Time Depth (m) Tempreture (°C)
7:00 AM 1 16.2
X:435603
BH-WH2 28-Feb-22 Y- 3294378 12:00 PM 1 19.7
7:00 PM 1 17.5
7:00 AM 1 19.6
X:436397
BH-FL-18 25-Dec-21 Y- 3291754 12:00 PM 1 23
7:00 PM 1 21.4
7:00 AM 1 18.3
X:436654
BH-FL-19 27-Dec-21 Y- 3291358 12:00 PM 1 22
7:00 PM 1 19
7:00 AM 1 17.1
X: 436568
BH-FL-20 27-Dec-21 Y- 3290941 12:00 PM 1 19
7:00 PM 1 18.4
7:00 AM 1 21
X:437199
BH-FL-21 30-Oct-21 Y- 3290500 12:00 PM 1 23.6
7:00 PM 1 23
7:00 AM 1 36.5
X: 437608
BH-FL-22 7-Jan-22 Y 3290233 12:00 PM 1 443
7:00 PM 1 38
7:00 AM 1 213
X: 438049
BH-FL-23 7-Jan-22 Y- 3290007 12:00 PM 1 24
7:00 PM 1 22.8
7:00 AM 1 35
X: 438359
BH-FL-24 1-Jan-22 V- 3290344 12:00 PM 1 44.1
7:00 PM 1 38.1
7:00 AM 1 20.9
X: 438739
BH-FL-25 1-Jan-22 ¥: 3290574 12:00 PM 1 24
7:00 PM 1 22
7:00 AM 1 354
X: 436866
BH-EL-16 19-Jun-22 Y:3291167 12:00 PM 1 439
7:00 PM 1 39
7:00 AM 1 37.2
X: 436594
BH-EL-17 19-Jun-22 :
un Y:3291826 12:00 PM 1 44.8
7:00 PM 1 34.1
7:00 AM 1 41
X:436302
BH-EL-18 20-Jun-22 Y- 3292465 12:00 PM 1 45.1
7:00 PM 1 445
7:00 AM 1 38.6
X: 435969
BH-EL-19 20-Jun-22 :
un Y:3293194 12:00 PM 1 44.7
7:00 PM 1 37.2
7:00 AM 1 39
X: 435685
BH-EL-20 20-Jun-22 Y- 3294168 12:00 PM 1 44.4
7:00 PM 1 40.7




SO polio 9 2 Lol wliv el

b S (S g (S8 byl



\-¥ u.wg.u

~

G als ool



GRAIN SIZE 14010505-589-BINAK-W046-REV00.GPJ GINT STD CANADA LAB.GDT 7/31/22

| - GRAIN SIZE DISTRIBUTION
Barangeotechnics
CLIENT PROJECT NAME _Binak
PROJECT NUMBER _589 PROJECT LOCATION _Booshehr
U.S. SIEVE OPENING IN INCHES [ U.S. SIEVE NUMBERS [ HYDROMETER
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL _SAND SILT OR CLAY
coarse fine coarse medium | fine
Borehole Depth Classification LL | PL Pl Cc | Cu
@| BH-FL-18 0.50 SILTY SAND(SM) NP | NP | NP | 0.70 |80.98
X | BH-FL-18 1.50 LEAN CLAY with SAND(CL) 27 19 8
A| BH-FL-18 250 SILTY GRAVEL with SAND(GM) NP | NP | NP | 0.011/1512.06
* | BH-FL-19 0.50 SILTY, CLAYEY SAND(SC-SM) 26 | 19 7 | 259 108.73
®| BH-FL-19 1.50 LEAN CLAY(CI) 40 | 20 | 20
Borehole Depth D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
©| BH-FL-18 0.50 19 0.143 0.013 0.002 27 51.5 35.1 10.7
X| BH-FL-18 1.50 9.51 0.03 0.005 29 18.2 57.4 21.5
A| BH-FL-18 250 50.8 38.921 0.03 0.003 47.7 17.4 27.6 7.3
* | BH-FL-19 0.50 19 0.147 0.023 0.001 12.9 44.3 31.3 11.5
®| BH-FL-19 1.50 19 0.015 0.004 2.8 5.2 68.8 23.2




GRAIN SIZE DISTRIBUTION

GRAIN SIZE 14010505-589-BINAK-W046-REV00.GPJ GINT STD CANADA LAB.GDT 7/31/22

! Barangeotechnics
CLIENT PROJECT NAME _Binak
PROJECT NUMBER _589 PROJECT LOCATION _Booshehr
U.S. SIEVE OPENING IN INCHES T U.S. SIEVE NUMBERS T HYDROMETER
6 43 245 Tau 1/2¥ 3 6 10 1416 55 30 45 50 oo 100,200
100 T : TTT T 1 g [T :d:é | a
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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 Pl Cc | Cu
@| BH-FL-19 2.50 LEAN CLAY(CI) 36 24 12
X| BH-FL-20 0.50 LEAN CLAY(CI) 49 27 22
A| BH-FL-20 1.50 SILT(ML) 46 28 18
* | BH-FL-20 2.50 LEAN CLAY(CI) 44 25 19
®| BH-FL-21 0.50 LEAN CLAY(CI) 30 19 11
Borehole Depth D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
©| BH-FL-19 2.50 9.51 0.019 0.005 0.7 5.0 75.3 19.0
X| BH-FL-20 0.50 0.15 0.013 0.003 0.0 1.9 74.4 23.7
A| BH-FL-20 1.50 0.15 0.014 0.003 0.0 1.0 75.5 23.5
*| BH-FL-20 2.50 0.15 0.014 0.004 0.0 0.7 76.0 23.3
@®| BH-FL-21 0.50 9.51 0.023 0.006 0.1 14.0 66.0 19.9
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S

LEoTrEmECS

CLIENT
PROJECT NUMBER _589

Barangeotechnics

GRAIN SIZE DISTRIBUTION

PROJECT NAME _Binak

PROJECT LOCATION _Booshehr

U.S. SIEVE OPENING IN INCHES [

1 o, 112

U.S. SIEVE NUMBERS [

HYDROMETER
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100 : ® w i EIRPYPF 1T
| T f"ﬁ Ty
95 : \@“"—--69- N
: ! ? j\
85 :
80 g»—
70 R{Q B
65
(-
T X
Q9 60
w
: i\
> 55
m
i
w50
T 4
Ll
€ 40
L
. 35
AR
30 \ k}
25 \
20 L
15 %
>>
10
5
O . . .
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 Pl Cc | Cu
@| BH-FL-21 1.50 LEAN CLAY with SAND(CL) 27 18 9
X| BH-FL-21 2.50 SILTY CLAY with SAND(CL-ML) 26 19 7
A| BH-FL-22 0.50 LEAN CLAY(CI) 41 25 | 16
* | BH-FL-22 1.60 LEAN CLAY(CI) 46 | 26 | 20
®| BH-FL-22 2.60 LEAN CLAY(CI) 47 | 26 | 21
Borehole Depth D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
©| BH-FL-21 1.50 4.75 0.025 0.005 0.0 16.7 66.8 16.5
X| BH-FL-21 2.50 9.51 0.026 0.005 0.1 19.4 60.0 20.5
A| BH-FL-22 0.50 0.15 0.014 0.003 0.0 24 71.8 25.8
* | BH-FL-22 1.60 9.51 0.017 0.005 0.9 3.0 73.2 229
@®| BH-FL-22 2.60 19 0.016 0.003 2.7 3.8 68.0 25.5
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S

Barangeotechnics

LEoTrEmECS

GRAIN SIZE DISTRIBUTION

CLIENT PROJECT NAME _Binak
PROJECT NUMBER _ 589 PROJECT LOCATION _Booshehr
U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL _SAND SILT OR CLAY
coarse fine coarse medium | fine
Borehole Depth Classification LL | PL Pl Cc | Cu
@ BH-FL-23 0.50 LEAN CLAY(CI) M 23 18
X | BH-FL-23 1.50 LEAN CLAY(CI) 47 25 22
A| BH-FL-23 2.50 LEAN CLAY(CI) 43 26 17
* | BH-FL-24 0.50 SANDY LEAN CLAY/(CI) 35 19 16
©| BH-FL-24 1.50 SANDY LEAN CLAY with GRAVEL(CI) 33 20 13
Borehole Depth D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
®| BH-FL-23 0.50 9.51 0.01 0.002 0.4 4.3 64.6 30.7
X | BH-FL-23 1.50 9.51 0.011 0.003 0.8 3.6 67.6 28.0
A| BH-FL-23 2.50 0.15 0.015 0.003 0.0 1.6 72.6 25.8
* | BH-FL-24 0.50 254 0.031 0.003 141 16.4 45.5 24.0
©| BH-FL-24 1.50 19 0.04 0.005 16.1 19.3 43.1 21.5
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GRAIN SIZE DISTRIBUTION

! Barangeotechnics
CLIENT PROJECT NAME _Binak
PROJECT NUMBER _589 PROJECT LOCATION _Booshehr
U.S. SIEVE OPENING IN INCHES T U.S. SIEVE NUMBERS T HYDROMETER
6 43 245 1 244 3 4, 6 ijo 1416 59 30 4 50 gy 100147200
100 g . T .
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL _SAND SILT OR CLAY
coarse fine coarse medium | fine
Borehole Depth Classification LL | PL Pl Cc | Cu
@| BH-FL-24 2.50 LEAN CLAY(CI) 36 21 15
X| BH-FL-25 0.50 LEAN CLAY with SAND(CI) 31 20 11
A| BH-FL-25 1.50 LEAN CLAY(CI) 45 22 23
* | BH-FL-25 2.50 LEAN CLAY(CI) 46 23 23
®| BH-WH-2 0.20 LEAN CLAY(CI) 48 26 22
Borehole Depth D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
©| BH-FL-24 2.50 9.51 0.016 0.003 0.3 8.7 64.3 26.7
X| BH-FL-25 0.50 19 0.023 0.004 3.9 13.0 60.1 23.0
A| BH-FL-25 1.50 9.51 0.012 0.003 1.4 4.0 66.9 27.7
* | BH-FL-25 2.50 9.51 0.013 0.003 0.4 4.7 70.7 24.2
®| BH-WH-2 0.20 2.38 0.006 0.0 0.7 62.0 37.3
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Barangeotechnics

N

LEoTrEmECS

CLIENT

GRAIN SIZE DISTRIBUTION

PROJECT NAME _Binak

PROJECT NUMBER _58

9

PROJECT LOCATION _Booshehr

U.S. SIEVE OPENING IN INCHES [

6

U.S. SIEVE NUMBERS [

HYDROMETER

100 T
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245 134 238 3 4
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GRAIN SIZE IN MILLIMETERS

0.01

COBBLES

GRAVEL

SAND

coarse fine

coarse medium | fine

SILT OR CLAY

Borehole

Depth

Classification

LL

PL

Pl

Cc | Cu

BH-WH-2

1.25

LEAN CLAY(CI)

47

26

21

BH-WH-2

3.70

LEAN CLAY(CI)

35

20

15

BH-WH-2

4.05

LEAN CLAY(CI)

34

20

14

BH-WH-2

5.10

LEAN CLAY(CI)

35

19

16

@|*| PN @

BH-WH-2

6.25

LEAN CLAY(CI)

34

19

15

Borehole

Depth

D100

D60

D30 D10

%Gravel

%Sand

%Silt %Clay

BH-WH-2

1.25

2.38

0.008

0.0

0.5

64.3

35.2

BH-WH-2

3.70

2.38

0.009

0.002

0.0

0.5

70.0

29.5

BH-WH-2

4.05

2.38

0.007

0.002

0.0

0.7

68.9

30.3

BH-WH-2

5.10

2.38

0.007

0.0

0.3

61.0

38.7

BH-WH-2

6.25

2.38

0.009

0.001

0.0

0.2

65.8

34.0
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LEoTrEmECS

GRAIN SIZE DISTRIBUTION

CLIENT PROJECT NAME _Binak
PROJECT NUMBER _589 PROJECT LOCATION _Booshehr
U.S. SIEVE OPENING IN INCHES [ U.S. SIEVE NUMBERS [ HYDROMETER
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES , SILT OR CLAY
coarse fine coarse medium | fine
Borehole Depth Classification LL | PL Pl Cc | Cu
@ BH-WH-2 8.15 LEAN CLAY(CI) 38 | 22 16
X| BH-WH-2 9.15 LEAN CLAY(CI) 37 | 22 15
A| BH-WH-2 11.50 LEAN CLAY(CI) 39 | 22 17
* | BH-WH-2 13.30 LEAN CLAY(CI) 35 | 20 15
®| EL-16 0.70 SILTY, CLAYEY SAND(SC-SM) 24 17 7
Borehole Depth D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
®| BH-WH-2 8.15 2.38 0.01 0.001 0.0 1.6 64.4 34.0
X| BH-WH-2 9.15 2.38 0.014 0.0 14 63.1 35.5
A| BH-WH-2 11.50 2.38 0.019 0.002 0.0 1.0 69.3 29.7
* | BH-WH-2 13.30 1.19 0.007 0.0 0.4 62.2 374
®| EL-16 0.70 19 0.354 0.026 12.9 49.4 25.9 11.8
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GRAIN SIZE DISTRIBUTION

PROJECT NAME _Binak

PROJECT NUMBER _589

PROJECT LOCATION _Booshehr

U.S. SIEVE OPENING IN INCHES [

U.S. SIEVE NUMBERS [ HYDROMETER
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL _SAND SILT OR CLAY
coarse fine coarse medium | fine
Borehole Depth Classification LL | PL Pl Cc | Cu
@ EL-16 1.70 LEAN CLAY with SAND(CI) 37 18 19
X| EL-16 2,70 LEAN CLAY with SAND(CI) 34 19 15
A| EL17 0.70 SILTY SAND(SM) NP | NP | NP (10.28|47.41
*| EL-17 1.70 SANDY LEAN CLAY(CL) 29 18 11 | 0.80 |34.37
®| EL17 270 SILTY GRAVEL with SAND(GM) NP | NP | NP | 0.05 [749.59
Borehole Depth D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
©| EL-16 1.70 19 0.029 0.005 6.2 10.8 68.9 14.2
X| EL-16 2,70 9.51 0.015 0.003 2.6 12.4 58.0 27.0
A| EL17 0.70 19 0.197 0.092 0.004 5.8 70.6 18.5 5.1
*x| EL-17 1.70 9.51 0.04 0.006 0.001 2.6 28.3 56.5 12.7
®| EL17 2.70 50.8 3.009 0.024 0.004 36.3 25.1 33.5 5.1
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GRAIN SIZE DISTRIBUTION

PROJECT NAME _Binak

PROJECT NUMBER _589

PROJECT LOCATION _Booshehr

U.S. SIEVE OPENING IN INCHES [
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL _SAND SILT OR CLAY
coarse fine coarse medium | fine
Borehole Depth Classification LL | PL Pl Cc | Cu
@| EL-18 0.70 SILTY SAND(SM) NP | NP | NP | 0.73 |92.48
X| EL-18 1.70 SILTY CLAY with SAND(CL-ML) 27 | 20 7
A| EL-18 270 SILT(ML) NP | NP | NP
*| EL-19 0.70 LEAN CLAY(CI) 43 | 26 17
®| EL-19 1.70 LEAN CLAY(CI) 45 | 26 19
Borehole Depth D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
®| EL-18 0.70 9.51 0.136 0.012 0.001 3.4 57.5 27.6 11.5
X| EL-18 1.70 19 0.033 0.004 11 26.3 51.8 20.8
A| EL-18 2.70 9.51 0.018 0.004 0.8 11.6 65.2 224
*| EL-19 0.70 0.15 0.012 0.002 0.0 0.0 67.4 32.6
®| EL-19 1.70 0.15 0.033 0.004 0.0 0.0 76.8 23.2
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GRAIN SIZE DISTRIBUTION

PROJECT NAME _Binak

PROJECT NUMBER _589

PROJECT LOCATION _Booshehr
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL _SAND SILT OR CLAY
coarse fine coarse medium | fine
Borehole Depth Classification LL | PL Pl Cc | Cu
@ EL-19 270 CLAYEY GRAVEL(GC) 42 | 25 | 17 196.16158.88
X| EL-20 0.70 LEAN CLAY(CI) 42 | 25 | 17
A| EL-20 1.70 SILT(ML) 41 26 15
* | EL-20 2,70 LEAN CLAY(CI) 31 21 10
Borehole Depth D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay

©| EL-19 270 38.1 22.907 9.425 0.02 77.6 54 13.0 4.0
X| EL-20 0.70 4.75 0.034 0.004 0.0 1.1 72.8 26.1
A| EL-20 1.70 9.51 0.008 0.002 0.2 5.2 63.0 31.6
* | EL-20 2.70 9.51 0.025 0.003 0.4 29 71.3 254
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ATTERBERG

LIMITS' RESULTS

M Barangeotechnics
AN
éLTEr;Th‘ PROJECT NAME _Binak
PROJECT NUMBER _589 PROJECT LOCATION _Booshehr
60 7
@ @ | @ yd
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P /
0 v
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g e
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| /
N 20 ?@fp
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X - /
10 6’/
CL-ML é @ @
Og
0 20 40 60 80 100
LIQUID LIMIT
Borehole Depth LL| PL Pl |Fines | Classification
©|BH-FL-18 050, NP| NP| NP| 46|SILTY SAND(SM)
X |BH-FL-18 1.50| 27| 19 8| 79 |LEAN CLAY with SAND(CL)
A | BH-FL-18 250 NP| NP| NP| 35|SILTY GRAVEL with SAND(GM)
* | BH-FL-19 050, 26| 19 7| 43 |SILTY, CLAYEY SAND(SC-SM)
@®|BH-FL-19 150 40| 20| 20| 92|LEANCLAY(CI)
< BH-FL-19 250 36| 24| 12| 94|LEAN CLAY(CI)
O|BH-FL-20 050 49| 27| 22| 98|LEAN CLAY(CI)
A |BH-FL-20 150 46| 28| 18| 99|SILT(ML)
® | BH-FL-20 250 44| 25| 19| 99|LEAN CLAY(CI)
@ | BH-FL-21 050, 30| 19| M 86 |[LEAN CLAY(CI)
O|BH-FL-21 1.50| 27| 18 83 | LEAN CLAY with SAND(CL)
® | BH-FL-21 250, 26| 19 81 [SILTY CLAY with SAND(CL-ML)
@|BH-FL-22 050 41 25| 16| 98 |LEAN CLAY(CI)
* | BH-FL-22 160, 46| 26| 20| 96| LEAN CLAY(CI)
€| BH-FL-22 260 47| 26| 21 94 | LEAN CLAY(CI)
B | BH-FL-23 050 41 23| 18| 95|LEAN CLAY(CI)
¢ |BH-FL-23 1.50| 47| 25| 22| 96|LEAN CLAY(CI)
< |BH-FL-23 250 43| 26| 17| 98|LEAN CLAY(CI)
X | BH-FL-24 050, 35| 19| 16| 70|SANDY LEAN CLAY(CI)
8 BH-FL-24 150 33| 20| 13| 65|SANDY LEAN CLAY with GRAVEL(CI)
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ATTERBERG LIMITS' RESULTS

M Barangeotechnics
AN
éLTEr;Th‘ PROJECT NAME _Binak
PROJECT NUMBER _589 PROJECT LOCATION _Booshehr
60 7
@ @ | @ yd
50 A
P /
2 v
T /
g e
T30 ,
Y
| ak /
520 B /
X sns?
10 X /
CL-ML & @ @
Og
0 20 40 60 80 100
LIQUID LIMIT
Borehole Depth LL| PL Pl |Fines | Classification
©|BH-FL-24 250, 36| 21 15| 91 |LEAN CLAY(CI)
X | BH-FL-25 050 31 2| 1 83 | LEAN CLAY with SAND(CI)
A | BH-FL-25 150 45| 22| 23| 95|LEAN CLAY(CI)
* | BH-FL-25 250 46| 23| 23| 95|LEAN CLAY(CI)
@®|BH-WH-2 020 48| 26| 22| 99|LEAN CLAY(CI)
| BH-WH-2 1.25| 47| 26| 21 99 | LEAN CLAY(CI)
O|BH-WH-2 370, 35| 20| 15| 100|LEAN CLAY(CI)
A | BH-WH-2 4.05| 34| 20| 14| 99 |LEAN CLAY(CI)
® | BH-WH-2 510, 35| 19| 16| 100|LEAN CLAY(CI)
@ | BH-WH-2 6.25| 34| 19| 15| 100|LEAN CLAY(CI)
O|BH-WH-2 815 38| 22| 16| 98|LEAN CLAY(CI)
® | BH-WH-2 915 37| 22| 15| 99|LEAN CLAY(CI)
@ | BH-WH-2 1150 39| 22| 17| 99|LEAN CLAY(CI)
* | BH-WH-2 13.30| 35| 20| 15| 100|LEAN CLAY(CI)
€|EL-16 070 24| 17 7| 38|SILTY, CLAYEY SAND(SC-SM)
M EL-16 170 37| 18| 19| 83 |LEAN CLAY with SAND(CI)
¢ EL-16 270 34| 19| 15| 85|LEAN CLAY with SAND(CI)
< |EL17 0.70| NP| NP| NP| 24|SILTY SAND(SM)
X|EL-17 170 29| 18| 11 69 |SANDY LEAN CLAY/(CL)
8 EL-17 270 NP| NP| NP| 39|SILTY GRAVEL with SAND(GM)
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Barangeotechnics

LEOTEOHMMECS

ATTERBERG LIMITS' RESULTS

CLIENT PROJECT NAME _Binak
PROJECT NUMBER _589 PROJECT LOCATION _Booshehr
60 7
@ @ | @ yd
50 %
P /
0 v
T /
¢ /
T30 ,
Y /
EI‘) 20 2},/
E
X
10 /
CL-ML @ @
Og
0 20 40 60 80 100
LIQUID LIMIT
Borehole Depth LL| PL Pl |Fines | Classification
©|EL-18 0.70f NP| NP| NP| 39 SILTY SAND(SM)
X |EL-18 1.70| 27| 20 7| 73|SILTY CLAY with SAND(CL-ML)
A EL-18 270, NP| NP| NP| 88|SILT(ML)
* | EL-19 0.70| 43| 26| 17| 100 | LEAN CLAY/(CI)
@®|EL-19 170 45| 26| 19| 100 |LEAN CLAY(CI)
< EL-19 270 42| 25| 17| 17|CLAYEY GRAVEL(GC)
O|EL-20 070 42| 25| 17| 99|LEAN CLAY(CI)
A|EL-20 1.70| 41 26| 15| 95|SILT(ML)
®|EL-20 270 3 21 10| 97 |LEAN CLAY(CI)
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Barangeotechnics

SUMMARY OF LABORATORY RESULTS

CLIENT PROJECT NAME _Binak
PROJECT NUMBER _589 PROJECT LOCATION _Booshehr
Sheet 1 of 2
- ) - Maximum | , Water Dry Satur- ]
coronoe | oepin | e | Tamie | Pay | Tase™ | %000 | G | Comen | ey | aton | 108
BH-FL-18 0.5 NP NP NP 19 46 SM 11.1 1.76
BH-FL-18 1.5 27 19 8 9.51 79 CL
BH-FL-18 25 NP NP NP 50.8 35 GM 10.4 1.90
BH-FL-19 0.5 26 19 7 19 43 SC-SM 10.3 1.80
BH-FL-19 1.5 40 20 20 19 92 Cl
BH-FL-19 25 36 24 12 9.51 94 Cl 9.8 1.87
BH-FL-20 0.5 49 27 22 0.15 98 Cl 8.5 1.82
BH-FL-20 1.5 46 28 18 0.15 99 ML 11.2 1.85
BH-FL-20 25 44 25 19 0.15 99 Cl
BH-FL-21 0.5 30 19 11 9.51 86 Cl 9.5 1.77
BH-FL-21 1.5 27 18 9 4.75 83 CL
BH-FL-21 25 26 19 7 9.51 81 CL-ML 10.4 1.82
BH-FL-22 0.5 41 25 16 0.15 98 Cl
BH-FL-22 1.6 46 26 20 9.51 96 Cl 8.6 1.87
BH-FL-22 2.6 47 26 21 19 94 Cl 11.2 1.75
BH-FL-23 0.5 41 23 18 9.51 95 Cl 11.4 1.73
BH-FL-23 1.5 47 25 22 9.51 96 Cl 9.1 1.91
BH-FL-23 25 43 26 17 0.15 98 Cl
BH-FL-24 0.5 35 19 16 254 70 Cl
BH-FL-24 1.5 33 20 13 19 65 Cl 8.9 1.75
BH-FL-24 25 36 21 15 9.51 91 Cl 10.9 1.79
BH-FL-25 0.5 31 20 11 19 83 Cl
BH-FL-25 1.5 45 22 23 9.51 95 Cl 8.4 1.86
BH-FL-25 25 46 23 23 9.51 95 Cl 9.5 1.92
BH-WH-2 0.2 48 26 22 2.38 99 Cl
BH-WH-2 1.3 47 26 21 2.38 99 Cl
BH-WH-2 3.7 35 20 15 2.38 100 Cl
BH-WH-2 4.1 34 20 14 2.38 99 Cl
BH-WH-2 5.1 35 19 16 2.38 100 Cl 8.5 1.89
BH-WH-2 6.3 34 19 15 2.38 100 Cl
BH-WH-2 8.2 38 22 16 2.38 98 Cl 10.7 1.95
BH-WH-2 9.2 37 22 15 2.38 99 Cl
BH-WH-2 115 39 22 17 2.38 99 Cl
BH-WH-2 13.3 35 20 15 1.19 100 Cl
EL-16 0.7 24 17 7 19 38 SC-SM
EL-16 1.7 37 18 19 19 83 Cl 11.0 1.79
EL-16 2.7 34 19 15 9.51 85 Cl
EL-17 0.7 NP NP NP 19 24 SM 10.5 1.69
EL-17 1.7 29 18 11 9.51 69 CL
EL-17 2.7 NP NP NP 50.8 39 GM 8.3 1.73
EL-18 0.7 NP NP NP 9.51 39 SM
EL-18 1.7 27 20 7 19 73 CL-ML 9.9 1.80
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Barangeotechnics

SUMMARY OF LABORATORY RESULTS

CLIENT PROJECT NAME _Binak
PROJECT NUMBER _589 PROJECT LOCATION _Booshehr
Sheet 2 of 2
- ) - Maximum | , Water Dry Satur- ]
soehoe | Depn | 0| e | Py | Tsae ™| K00 | Stk | coment | Densy | aton | 408
EL-18 2.7 NP NP NP 9.51 88 ML
EL-19 0.7 43 26 17 0.15 100 Cl 11.5 1.76
EL-19 1.7 45 26 19 0.15 100 Cl 9.6 1.83
EL-19 2.7 42 25 17 38.1 17 GC
EL-20 0.7 42 25 17 4.75 99 Cl 10.4 1.71
EL-20 1.7 41 26 15 9.51 95 ML 11.8 1.67
EL-20 2.7 31 21 10 9.51 97 Cl
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A Uniaxial Compression Test

BKP- Lab- UCT

BARAN
CLIENT PROJECT NAME St 055 5y iS5 555 Slalllane
PROJECT NUMBER 589 PROJECT LOCATION JONTY)
0.4 / \
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T /
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] 0.3

3 /

o
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o

2
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o]

0.1
-3.0 -2.5 -2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0 2.5 3.0
Lateral Strain (%) Axial Strain (%)
Sample Specification Initial Condition
Borehole ID: BH-FL-22 |Bulk Density (kN/m®): 20.33
Depth (m): 1.6-2.0  IDry Density (kN/m’): 18.72
L (cm): 20.00 Moisture Content (%): 8.6
D (cm): 8.30 Strain Rate (%Per min.): 1.00
Test Results
Unconfined Compressive Strength(MPa): 0.4




A Uniaxial Compression Test

BKP- Lab- UCT

BARA
GEDOTECHNICS
CLIENT PROJECT NAME SCw 059y ST Olallao
PROJECT NUMBER 589 PROJECT LOCATION g
0.9
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°
o
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e 0.5
o
o
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o]
0.4
0.3
0.2
0.1
-3.0 -2.5 -2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0 2.5 3.0
Lateral Strain (%) Axial Strain (%)
Sample Specification Initial Condition
Borehole ID: BH-FL-22 |Bulk Density (kN/m®): 19.49
Depth (m): 2.6-3.0  |Dry Density (kN/m’): 17.52
L (cm): 20.00 Moisture Content (%): 11.2
D (cm): 8.30 Strain Rate (%Per min.): 1.00
Test Results
Unconfined Compressive Strength(MPa): 0.9




BKP- Lab- UCT

S

Uniaxial Compression Test

BARA
GEDOTECHNICS
CLIENT PROJECT NAME SCw 059y ST Olallao
PROJECT NUMBER 589 PROJECT LOCATION g
0.7
0.6
g /\
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= 0.5 /
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e
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c
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o
o
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: /
0.3 /
02 /
0.1
-3.0 -2.5 -2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0 2.5 3.0
Lateral Strain (%) Axial Strain (%)
Sample Specification Initial Condition
Borehole ID: BH-FL-23 |Bulk Density (kN/m): 20.84
Depth (m): 1.5-2.0  IDry Density (kN/m’): 19.11
L (cm): 21.80 Moisture Content (%): 9.1
D (cm): 8.15 Strain Rate (%Per min.): 1.00
Test Results
Unconfined Compressive Strength(MPa): 0.6
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Uniaxial Compression Test

BARA
GEDOTECHNICS
CLIENT PROJECT NAME S 059, SeiSU e85 Olallas
PROJECT NUMBER 589 PROJECT LOCATION g
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c
o
o
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0.6
0.4
0.2
-3.0 -2.5 -2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0 2.5 3.0
Lateral Strain (%) Axial Strain (%)
Sample Specification Initial Condition
Borehole ID: BH-FL-24 |Bulk Density (kN/m®): 19.68
Depth (m): 25-3.0  |Dry Density (kN/m’): 17.97
L (cm): 15.50 Moisture Content (%): 9.5
D (cm): 8.20 Strain Rate (%Per min.): 1.00
Test Results
Unconfined Compressive Strength(MPa): 1.2
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Uniaxial Compression Test

BARA
GEDTECHNICS
CLIENT PROJECT NAME S 059 SaiST e85 Dlallas
PROJECT NUMBER 589 PROJECT LOCATION STy
1.2
10 /N
= VAN
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°
o
=
E
c
: /
=
> 0.6 //
0.4
0.2
-2.5 -2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 15 2.0
Lateral Strain (%) Axial Strain (%)
Sample Specification Initial Condition
Borehole ID: WH-02  |Bulk Density (kN/m®): 20.48
Depth (m): 5.10-5.40 |Dry Density (kN/m’): 19.15
L (cm): 20.10 Moisture Content (%): 6.9
D (cm): 8.40 Strain Rate (%Per min.): 1.00
Test Results
Unconfined Compressive Strength(MPa): 1.0
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Uniaxial Compression Test

PROJECT NAME

PROJECT NUMBER 589

PROJECT LOCATION

S 0395 SSS g5 Slalllas

ey

Unconfined Stress (Mpa)

,..
¢

13

1.2

11 /

1.0 /
0.9 /

0.8 /

0.7

0.6 /

0.5

0.4

Q.3 /
0.2 /

-3.0

-2.5 -2.0 -1.5 -1.0
Lateral Strain (%)

®
®

-0.5 0.0 0.5 1.0 1.5
Axial Strain (%)

2.0

2.5

Sample Specification

Initial Condition

Borehole ID:
Depth (m): 8
L (cm):

D (cm):

WH-02  |Bulk Density (kN/m®):
.15-8.50 | Dry Density (kN/m"®):
20.85 Moisture Content (%):

8.30 Strain Rate (%Per min.):

21.65
19.56
10.7
1.00

Test Results

Unconfined Compressive Strength(MPa): 1.3

3.0




o-¥ u.u.ag.a..a

~

&l akads b g lojl



v

q —_—

7z "1 ~I0n

ASI =" 1

o0 05/ =4

DAUY/PPOTT PaINIqID) =S

am=y

aroi1 2/P="a

210N
9L°0 €0°0 0¢'T €0°0 S'68 78 St €8 TI-'T1 C0-HM-HY
99°0 €0°0 LTl 00 S8 43 1c S6-S1L'6 C0-HM-HY
690 €00 0¢'T 00 06 08 (44 §'9-¢T9 C0-HM-HY
¥9°0 €00 LT1 00 ¢8 18 0T €r-c0v C0-HM-HY
9T°0 10°0 6C'1 10°0 88 8L 8 0°1-S°0 €¢14-HY
wo 00 40! 100 £6 L8 ST 0¢€-6T 1¢71d-Hd
91°0 100 ¥l 100 08 98 S 0°1-S°0 1T 14-H4
o 100 LET 100 00T 88 ! 0CT-¢1 0Z-14-Hd
Cedi) “edp) ¢ ‘edy) s i ww 3Y) peo w) ydd *ON 9[0Y2.10
( BEEEEOeio) i5n Cedp) "1 4 (Cedin) s1 () @ (wrur) A (5y) peog (w) ydoq N d[0yp10g

68¢ oy 1eloag

SOINHDALOAD
o L)

L |t a e il S tey o

amey 133foag)|

Jnsayy jsa proT jutoqg




I u.u.ag.a..a

-~

raiiomen (g0 39 s Lo



BKP-Lab- DST

L

BARAN
GEOTECHNICS

CLIENT

PROJECT NUMBER

PROJECT NAME

589

Direct Shear Test

PROJECT LOCATION

S 059 SuiSG 955 Slalllas

Ry

Shear strenght kPa

80.0 80.0
70.0 70.0
60.0 60.0 //
50.0 e s 500 /
47 : /
=
>
400 (A/[ § 400 /
A 2
30.0 / / @ 300 //
/ " )7
20.0 '/‘/' v"‘k.' 20.0
10.0 10.0
0.0 " 0.0
0 2 4 6 8 10 12 14 16 18 20 0 20 40 60 80
Shear Strain % Normal Stress kPa
Borehole ID: EL-16 Sample Type: Remolded
Sample Depth (m): 1.7-2.0 Test Type: Fast

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): 3.0 3.0 3.0 Moisture (%): 10.9 11.2 11.1  |Moisture (%): 11.8 11.9 8.7
B*L (cm*cm):  10*10 10*10 10*10  [Saturation (%): 56.96 57.19  58.01 |Saturation (%): 98.40 98.40 98.20
Ya(KN/m’): 17.58 17.45 18.60  [Void Ratio: 0.51 0.52 0.51 | Void Ratio: 0.32 0.32 0.23
Test Results
C (kPa): 9.70
¢ (Degree): 29

100
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CLIENT

PROJECT NUMBER

PROJECT NAME

589

PROJECT LOCATION

Direct Shear Test

S 059 SuiSG 955 Slalllas

Ry

Shear strenght kPa

80.0 80.0
70.0 70.0 //
60.0 60.0 //
50.0 (A/i X g 50.0 ®
/A/ E
(=
40.0 s 400 /
]
30.0 4 ) 30.0 /
—0— a4
20.0 ot 20.0 /
10.0 / 10.0
0.0 * 0.0
0 2 4 6 8 10 12 14 16 0 20 40 60 80 100 120
Shear Strain % Normal Stress kPa
Borehole ID: EL-17 Sample Type: Remolded
Sample Depth (m): 0.7-1.0 Test Type: Fast
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): 3.0 3.0 3.0 Moisture (%): 10.0 10.1 10.0 |Moisture (%): 21.3 21.7 22.9
B*L (cm*cm):  10*10 10*10 10*¥10  [Saturation (%): 48.14 49.22  48.14 |Saturation (%):  97.80 98.00 97.90
Ya(KN/m’): 17.09 17.17 17.18 | Void Ratio: 0.55 0.54  0.55 |Void Ratio: 0.58 0.59 0.62
Test Results
C (kPa): 10.00
¢ (Degree): 29
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CLIENT

PROJECT NUMBER

PROJECT NAME

589

Direct Shear Test

PROJECT LOCATION

S 059 SuiSG 955 Slalllas

Ry

Shear strenght kPa

80.0 80.0 7
70.0 70.0 //
60.0 60.0 //
L ¥4
50.0 g 50.0
s £
(=
40.0 o s 400 /
- & /
5
/ 5
30.0 ¢ ) 30.0 /
PP o o
20.0 '/‘/' '/3, 20.0
10.0 (/ 10.0 ¢/
0.0 ¥ 0.0
0 2 4 6 8 10 12 14 16 18 20 0 20 40 60 80 100 120
Shear Strain % Normal Stress kPa
Borehole ID: EL-17 Sample Type: Remolded
Sample Depth (m): 2.7-3.0 Test Type: Fast

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): 3.0 3.0 3.0 Moisture (%): 8.5 8.6 8.8 |Moisture (%): 11.9 12.0 11.8
B*L (cm*cm):  10*10 10*10 10*¥10  [Saturation (%): 49.02 49.45 50.75 |Saturation (%):  98.80 99.10 99.00
Ya (kN/m’): 18.16 18.14 18.11 [ Void Ratio: 0.46 0.46 0.46 |Void Ratio: 0.32 0.32 0.31
Test Results
C (kPa): 8.60
¢ (Degree): 30

140
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CLIENT

PROJECT NUMBER

PROJECT NAME

589

Direct Shear Test

PROJECT LOCATION

S 059 SuiSG 955 Slalllas

Ry

Shear strenght kPa

80.0 80.0
70.0 70.0 //
60.0 60.0 /|
A—A [ J /
50.0 il 500 /
A" [
s (A/ 5
(=
40.0 s 400 /
]
30.0 K ] 30.0 Wi
o9 090—90
20.0 e 200
10.0 / 10.0
0.0 I 0.0
0 2 4 6 8 10 12 14 16 18 20 0 20 40 60 80 100
Shear Strain % Normal Stress kPa
Borehole ID: EL-18 Sample Type: Remolded
Sample Depth (m): 1.7-2.0 Test Type: Fast
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): 3.0 3.0 3.0 Moisture (%): 10.0 9.9 9.8 [Moisture (%): 15.3 14.8 13.7
B*L (cm*cm):  10*10 10*10 10*¥10  [Saturation (%): 56.12 55.71 55.00 [Saturation (%): 97.30 97.40 97.80
Ya (kN/m’): 18.00 18.02 18.12 [ Void Ratio: 0.47 0.47 0.47 ]Void Ratio: 0.42 0.40 0.37
Test Results
C (kPa): 9.30
¢ (Degree): 28.6

120
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CLIENT

PROJECT NUMBER

PROJECT NAME

589

Direct Shear Test

PROJECT LOCATION

S 059 SuiSG 955 Slalllas

Ry

Shear strenght kPa

80.0 80.0
70.0 70.0 //
60.0 60.0 //
/
50.0 Em—— § 50.0
A/ - £
(=
40.0 s 400 /
A 3
/ /!/-«/"*—. 5
300 /./_/ 5 300 /
——— /
20.0 / e 20.0 /
/ /,// /
10.0 " /‘/ 10.0
0.0 ¥ 0.0
0 2 4 6 8 10 12 14 16 18 20 0 20 40 60 80 100
Shear Strain % Normal Stress kPa
Borehole ID: EL-19 Sample Type: Remolded
Sample Depth (m): 0.7-1.0 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): 2.0 2.0 2.0 Moisture (%): 11.4 11.5 11.6 |Moisture (%): 15.9 244 20.9
B*L (cm*cm): 6*6 6*6 6*6 Saturation (%): 59.68 59.15 60.73 |Saturation (%):  98.70 98.80 98.80
Ya(KN/m’): 17.59 17.49 17.47 | Void Ratio: 0.51 0.52 0.51 |Void Ratio: 0.43 0.66 0.56
Test Results
C (kPa): 11.20
¢ (Degree): 27

120




BKP-Lab- DST

L

Direct Shear Test

BARAN
GEOTECHNICS
CLIENT PROJECT NAME S 059y S8y Sl
PROJECT NUMBER 589 PROJECT LOCATION At
120.0 120.0
110.0 110.0
100.0 100.0 /
90.0 o 90.0 /
80.0 /A/ 80.0 /
70.0 / < 700
=
/ £ /
& 600 8 600
=3 -
£ / @ /
@ 500 § 500 /
@ <
g ; »
i /
5 400 % / 40.0
o
S ° o009 /
30.0 "~ 30.0
20.0 // 20.0 /
10.0 / 10.0 //
0.0 ¥ 0.0
0 2 4 6 8 10 12 14 16 18 20 0 20 40 60 80 100 120 140 160 180
Shear Strain % Normal Stress kPa
Borehole ID: EL-19 Sample Type: Remolded
Sample Depth (m): 2.7-3.0 Test Type: Fast
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): 3.0 3.0 3.0 Moisture (%): 9.5 9.6 9.5 Moisture (%): 11.2 11.1 11.0
B*L (cm*cm):  10*10 10*10 10*¥10  [Saturation (%): 56.74 58.11 56.74 |Saturation (%):  98.00 98.10 98.30
Ya (kN/m’): 18.36 18.43 18.36 | Void Ratio: 0.44 0.44 0.44 ]Void Ratio: 0.30 0.30 0.30
Test Results
C (kPa): 5.70
¢ (Degree): 30.3
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Direct Shear Test

BARAN
GEOTECHNICS
CLIENT PROJECT NAME S 059y S8y Sl
PROJECT NUMBER 589 PROJECT LOCATION At
80.0 80.0
70.0 70.0 //
60.0 60.0 //
()
50.0 e ma s 500 2
x
el 5 /
(=
S 400 s 400 /|
f / =8 & /
® ‘/_/I/.'/.> °
c 3
£ 300 ;{ ot B 300 /
wn
o~ T /
& Lo
200 |- 1./ / ? = 200 //
10.0 ‘/ 10.0
0.0 £* 0.0
0 2 4 6 8 10 12 14 16 18 20 0 20 40 60 80 100 120
Shear Strain % Normal Stress kPa
Borehole ID: EL-20 Sample Type: Remolded
Sample Depth (m): 0.7-1.0 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 (%): 10.3 10.5 10.2  |Moisture (%): 24 .4 25.8 25.7
B*L (cm*cm): 6*6 6*6 6*6 Saturation (%): 49.94 49.90 49.46 |Saturation (%):  97.60 97.90 97.40
Ya(KN/m’): 17.14 17.01 17.15  |Void Ratio: 0.55 0.56 0.55 |Void Ratio: 0.66 0.70 0.70
Test Results
C (kPa): 13.20
¢ (Degree): 26
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Direct Shear Test

BARAN
GEOTECHNICS
CLIENT PROJECT NAME S 059y S8y Sl
PROJECT NUMBER 589 PROJECT LOCATION At
80.0 80.0 /
70.0 70.0 //
60.0 60.0 //
50.0 s 500 /
e x
- g
(=
§ w0 ﬂ/ 8 400 /
: =l -
S 2
=) 30.0 * 30.0
wn
3 | o—o
2 / /l/ e
20.0 / = 20.0
10.0 /‘ 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-18 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 (%): 11.1 11.0 11.2  |Moisture (%): 20.0 20.4 16.9
B*L (cm*cm): 6*6 6*6 6*6 Saturation (%): 57.70 56.47 58.22 |Saturation (%):  99.30 99.20 99.30
Ya(KN/m’): 17.55 17.48 18.60  |Void Ratio: 0.51 0.52 0.51 |Void Ratio: 0.53 0.54 0.45
Test Results
C (kPa): 10.50
¢ (Degree): 27
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Direct Shear Test

BARAN
GEOTECHNICS
CLIENT PROJECT NAME S S5 655 Slalllan
PROJECT NUMBER 589 PROJECT LOCATION
60.0 60.0
500 50.0 /
A—A
| _ate °
40.0 (A’H 40.0 /
© /
Q.
=3
£ /] g
[ X
§ 300 /‘ £ 300 /
% 2
5 £
3 5 °
[}
2.0 & 200 /
VH,,.—»—Q °
’/"‘ o
10.0
Y 10.0 /
0.0 I*
0 2 4 6 8 10 12 14 16 18 20 0.0
sh Strain % 0 20 40 60 80 100 120
ear ° Normal Stress kPa
Sample ID: BH-FL-18 Sample Type: Remolded
Sample Depth (m): 2.5-3.0 Test Type: Fast
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): 3.0 3.0 3.0 Moisture (%): 10.5 10.3 10.3  |Moisture (%): 13.3 12.9 12.4
B*L (cm*cm):  10*10 10*10 10*10  |Saturation (%): 74.29 73.75 72.67 |Saturation (%): 94.68 94.03 91.83
Ya (kN/m’): 19.00 19.07 19.10 [ Void Ratio: 0.37 0.36 0.37 [Void Ratio: 0.37 0.36 0.35
Test Results
C (kPa): 2.25
¢ (Degree): 27
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CLIENT
PROJECT NUMBER

PROJECT NAME

589

Direct Shear Test

PROJECT LOCATION

S 09 SeiSSg55 Slalllae

A9

Shear strenght kPa

80.0 80.0
70.0 70.0 //
60.0 60.0 //
50.0 © 50.0 /
[ &
] £
=)
400 § 400 %
e - 3
e )_/-/'/F §
<
30.0 re o 300
/ / | —o—o—©
20.0 / /,, 20.0
10.0 , ’./ 10.0
0.0 0.0
0 2 4 6 8 10 12 14 16 18 20 0 20 40 60 80 100
Shear Strain % Normal Stress kPa
Borehole ID: BH-FL-19 Sample Type: Remolded
Sample Depth (m): 2.5-3.0 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 (%): 6.1 6.2 6.2 Moisture (%): 14.8 14.9 14.7
B*L (cm*cm): 6%6 6%6 6*6 Saturation (%): 43.51 43.79  44.22 [Saturation (%):  99.70 99.20 99.30
Ya (KN/m”): 19.32 19.31 19.40 [ Void Ratio: 0.37 0.37 0.37 | Void Ratio: 0.39 0.40 0.39
Test Results
C (kPa): 9.30
O (Degree): 28

120
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Direct Shear Test

BKP-Lab- DST

BARAN
GEOTECHNICS
CLIENT PROJECT NAME S 059y S8y Sl
PROJECT NUMBER 589 PROJECT LOCATION At
80.0 80.0
70.0 70.0
60.0 60.0
50.0 _pe T s 500 °
g A/z/k S '
=3
£ & s
o =)
S 400 A § 400
5 f 3
= | m—tm 5
s @
§ P /_/.—IH_ 3
v 300 % ///I’ n 30.0
200§ F — ) 200
/ //‘/
10.0 V’ 10.0
0.0 I 0.0
0 2 4 6 8 10 12 14 16 18 20 0 20 40 60 80 100 120
Shear Strain % Normal Stress kPa
Borehole ID: BH-FL-24 Sample Type: Remolded
Sample Depth (m): 1.5-2.0 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 (%): 8.9 8.6 8.5 [Moisture (%): 18.5 18.3 22.5
B*L (cm*cm): 6*6 6*6 6*6 Saturation (%): 47.62 46.40 45.48 |Saturation (%):  99.00 98.60 99.50
Ya(KN/m’): 17.72 17.77 17.79  |Void Ratio: 0.50 0.49 0.50 |Void Ratio: 0.50 0.49 0.60
Test Results
C (kPa): 10.20
¢ (Degree): 27
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Direct Shear Test

BARAN
GEOTECHNICS
CLIENT PROJECT NAME S 059y S8y Sl
PROJECT NUMBER 589 PROJECT LOCATION At
80.0 80.0
70.0 70.0
60.0 60.0
50.0 g 50.0
| A2 £ 1 d
£ 400 A,///A_ 8 400
z o 2
& / | m——® 8
£ 300 /./PJ/'*/’ B 300
wn
§ //-/ | o
& o—o
20.0 20.0
//o/
10.0 ‘/ 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
Shear Strain % Normal Stress kPa
Borehole ID: BH-FL-25 Sample Type: Remolded
Sample Depth (m): 1.5-2.0 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 (%): 12.0 12.1 12.0 |Moisture (%): 18.6 18.4 27.5
B*L (cm*cm): 6*6 6*6 6*6 Saturation (%): 76.94 88.41 76.94 |Saturation (%):  99.40 98.80 99.20
Ya (kN/m’): 18.75 19.45 18.66 | Void Ratio: 0.41 0.36 0.41 [Void Ratio: 0.50 0.50 0.73
Test Results
C (kPa): 9.80
¢ (Degree): 26
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last - o S slaaY Sl 5 (Sod slo yiel,b solpiion polis

Layer type according to Unified Marl/ClayStone Marl/ClayStone Marl/ClayStone Unit
method (CL) (CL) (CL) m
Depth 0.5-1.0 1.0-2.0 2.0-3.0 m
Soil cohesion (Cu) 0.5-1.5 1.0-3.0 3.0-5.0 kg/cm?2
Soil wet density (yw) 1.9-2.0 2.0-2.1 2.05-2.15 g/em3
Rl mOd”’%f elasticity 100-300 200-600 600-1000 | kg/em2
Soil Poisson ratio (v) 0.35-0.40 0.35-0.40 0.35-0.40 -
242l b S sloaY (Sl § (S5 sla il b oloidy polis
Layer type according to | Marl/ClayStone Marl/ClayStone | Marl/ClayStone | Marl/ClayStone Unit
Unified method (CcL) (CL) (CL) (cL) "
Depth 0.5-1.0 1.0-2.0 2.0-3.0 4.0-15.0 m
Soil cohesion (Cu) 0.5-1.5 1.0-3.0 3.0-5.0 4.0-6.0 kg/cm?2
Soil wet density 1.9-2.0 2.0-2.1 205215 | 2122 | g/em3
()
Soil module of
elasticity (Es) 100-300 200-600 600-1000 800-1000 | kg/cm?2
Soil P "’;lf)"” rato ) 35.0.40 0.35-0.40 0.35-0.40 | 0.35-0.40 -
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Allowable bearing capacity (kg/cm2)

Settlement (cm)

Strip Foundation - W-046- Zonel

0.00

0.00
0.25
0.50
0.75
1.00
1.25
1.50
1.75
2.00
2.25
2.50
2.75
3.00

0.25 0.5 0.75 1 1.25 1.5 1.75

Foundation width (m)

0.25 0.5 0.75 1 1.25 1.5 1.75

Foundation width (m)

Fatow abim

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

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




Allowable bearing capacity (kg/cm2)

Settlement (cm)

4.00

3.50

3.00

2.50

2.00

1.00

0.50

0.00

0.00

1.00

1.50

2.00

2.50

3.00

Shallow Foundation - W-046- Zone 11

C———
4\ / ~
——L/B=1 ’
L/B=2
L/B=5
L/B=10
0 1 2 3 4 5 6
Foundation width (m)
4
\;
—e—L/B=1
L/B=2 \
rrrrrrrrr L/B=5 —
L/B=10
0 1 2 3 4 6
Foundation width (m)
Fanos abim
D=1Im
Df=1m
Notes:

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




Allowable bearing capacity (kg/cm2)

Mat Foundation
W-046-Zone 11

5.00

4.50

4.00

3.50

3.00

2.50

N
=
S

1.50

1.00

0.50 -

0.00

0.00 1.00 2.00

3.00
Settlement (cm)

Fanow abim

D=1m
Df=1m

Notes:

4.00

5.00

D : Depth of footing with respect to ground surface

Df :Depth of footing embedment




W-046-S, 4ol - o G o lp 6)l9 o o ol oS Jgoto

B(m) Ks(kg/cm?®)
L/B=10
0.5 2.77
1.0 1.72
1.5 1.35

W-046-Y 4ol - 20 5 s sl S5 5 (ohebions soniyo o st Josll (155 g

o kg/em®) (s o i Jodll S Jpae
L/B=1 L/B=2 L/B=5 L/B=10
1.0 3.01 2.45 2.20 2.10
2.0 1.94 1.70 1.58 1.54
3.0 1.49 1.35 1.27 1.25
4.0 1.28 1.15 1.07 1.05
5.0 1.21 1.09 1.01 1.00

BoL (m) Sccm) kg/em?)os S g i Joall S Jyoto
12x20 5.0 2.76 1.38 0.69
1010 5.0 3.12 1.56 0.78
20x20 5.0 2.28 1.14 0.57
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Particle Size Distribution Test b ab gyt |
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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 = cN¢ ss dciegebe + qNgSqdqiqgqbg + 0.5yB’ N, S,dyi,g,by
When @=0
Use Quit =5.14 Sy (14+Sc+d’c —1’c- b’c- g’c) q
Ny = e tan?( 45+®/2)
Ne=(Ng—1)cot®
Ny = 1.5(Nq -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—pu2

AH= qoB’ m I I¢ s

AH= Settlement

qo= Load

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

Es = Secant Modulud of Soil

p = 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 Es are similar.
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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'0+ AP
0og 7
1+e0 P'0

Normally consolidated clays: Sc=

Pre- consolidated clays:

_CrH Pc | CcH P'0+ AP

= 0g — (0]
1+e0 P'0  1+e0 Pc

Se

For P'y<P. <P’y + AP

CrH P'0o+ AP
= 10g—;
1+e0 P'0

Se

For P'o+ AP <P/,

Sc= Consolidation settlement for clay layer

C= 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.
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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— pu? 1-2un
AH = q,B’ I + L)l 5-1
q E, (1 = 2) F (5-16)
where go = intensity of contact pressure in units of E;

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,, i = 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:

; i L VM2 ) IME AN (M + IM? + 1)1 + N2 @
l =
w MQ + VYM? + N2 + 1) M+ VM2 + N2 +1
M
L= iV—tan ! (tan”! in radians) b)

2m NJM?+ N2+ 1

LI
where M = 5

Figure 5-7  Influence factor I 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

20U pud damlxe 53 03V (5 ol )l polis

N M=10 1.1 1.2 1.3 14 1.5 1.6 1.7 1.8 1.9 2.0
02 I, =0.009 0.008 0.008 0.008 0.008 0.008 0.007 0.007 0.007 0.007 0.007
L, =0.041 0.042 0.042 0.042 0.042 0.042 0.043 0.043 0.043 0.043 0.043

04 0.033 0.032 0.031 0.030 0.029 0.028 0.028 0.027 0.027 0.027 0.027
0.066 0.068 0.069 0.070 0.070 0.071 0.071 0.072 0.072 0.073 0.073

0.6 0.066 0.064 0.063 0.061 0.060 0.059 0.058 0.057 0.056 0.056 0.055
0.079 0.081 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 0.095 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
0.083 0.088 0.091 0.095 0.098 0.100 0.102 0.104 0.106 0.108 0.109

1.5 0224 0224 0.224 0.223 0222 0220 0219 0217 0216 0214 0213
0.075 0.080 0.084 0.089 0.093 0.096 0.099 0.102 0.105 0.108 0.110

20 0.285 02838 0290 0.292 0.292 0292 0292 0.292 0.291 0.290 0.289
0.064 0.069 0.074 0.078 0.083 0.086 0.090 0.094 0.097 0.100 0.102

3.0 0363 0.372 0379 0.384 0.389 0.393 0.396 0.398 0.400 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

4.0 0.408 0.421 0431 0.440 0.448 0455 0.460 0465 0.469 0473 0476
0.037 0.041 0.044 0.0483 0.051 0.054 0.057 0.060 0.063 0.066 0.069

5.0 0437 0452 0465 0.477 0487 049 0.503 0.510 0516 0522 0.526
0.031 0.034 0.036 0.039 0.042 0.045 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 0.036 0.038 0.040 0.043 0.045 0.047 0.050

7.0 0.471 0490 0506 0.520 0.533 0.545 0.556 0.566 0.575 0.583 0.590
0.022 0.024 0.027 0.029 0.031 0.033 0.035 0.037 0.039 0.041 0.043

8.0 0.482 0502 0.519 0.534 0.549 0561 0.573 0.584 0.594 0.602 0.611
0.020 0.022 0.023 0.025 0.027 0.029 0.031 0.033 0.035 0.036 0.038

9.0 0.491 0.511 0529 0.545 0.560 0.574 0.587 0.598 0.609 0.618 0.627
0.017 0.019 0.021 0.023 0.024 0.026 0.028 0.029 0.031 0.033 0.034

10.0 0.498 0.519 0.537 0.554 0570 0.584 0.597 0.610 0.621 0.631 0.641
0.016 0.017 0.019 0.020 0.022 0.023 0.025 0.027 0.028 0.030 0.031

20.0 0.529 0.553 0.575 0.595 0.614 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 0016

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

3590 o b dpwloee )5 p3Y (sl giolyly polio

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 90 100 250 500 1000
02 I, =0007 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006
L, =0.043 0.044 0.044 0.044 0.044 0.044 0044 0044 0044 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
0.074 0.075 0.075 0.075 0.076 0.076 0.076 0.076 0.076 0.076 0.076

0.6 0.053 0.051 0.050 0.050 0.050 0.049 0.049 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 0.082 0.081 0.080 0.080 0.080 0.079 0.079 0.079 0.079 0.079
0.107 0.111 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 0.112 0.111 0.111 0.110 0.110 0.110
0.114 0.120 0.122 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
0.118 0.130 0.134 0.136 0.137 0.138 0.138 0.139 0.140 0.140 0.140

20 0.284 0271 0.267 0.264 0.262 0.261 0.260 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 0.374 0373 0368 0.367 0.367
0.097 0.122 0.131 0.137 0.141 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 0451 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 0.543 0540 0.536 0.534 0.522 0519 0.519
0.070 0.098 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 0.604 0.601 0.598 0.595 0.579 0.576 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 0.618 0.653 0.658 0.658 0.656 0.653 0.650 0.647 0.628 0.624 0.623
0.053 0.078 0.092 0.103 0.112 0.119 0.125 0.129 0.152 0.157 0.158

8.0 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 0.716 0.730 0.736 0.737 0.736 0.735 0.732 0.710 0.704 0.702
0.042 0.064 0.077 0.088 0.097 0.105 0.112 0.118 0.149 0.156 0.158

10.0 0.679 0.740 0.758 0.766 0.770 0.770 0.770 0.768 0.745 0.738 0.735
0.038 0.059 0.071 0.082 0.091 0.099 0.106 0.112 0.147 0.156 0.158

20.0 0.756 0856 0.896 0.925 0.945 0.959 0969 0.977 0982 0.965 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 0832 0977 1.046 1.102 1.150 1.191 1.227 1.259 1.532 1.721 1.879
0.001 0.001 0.002 0.002 0.002 0.003 0.003 0.003 0.008 0.016 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)
Bowels gslao b o 3L jlxo Gl 30
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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 0.001 150
Where strain does not occur 0.005 0.005
Multistory brick wall 25 LH=z25

[/Hto3 0.0003 0.0004 100 LH=15
Multistory brick wall

I/H over 5 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 mm/year

U.S.S.R 4ol T bl iz gl S 50 b 03Ler il 3l oo
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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
SOILT!;FégFILE solL PRng’tsl.ERr:;l#ngNERlc Shwsg%ga!mlz. Vs ndard Fe ot I:y:r:] :L_Eﬂf bty Undrained Sha?;gtmngth, 5y psf
Sa Hard Rock > 5,000
(1,500)
Sg 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) (100y
5 Stiff Soil Profile 600 to 1,200 151050 1,000 to 2,000
(180 to 360) (50 to 100)
Sg! Soft Soil Profile < 600 <15 < 1,000
(180) (50)
S¢ Soil Requiring Site-specific Evaluation. See Section 1629.3.1.

1Soil 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, w,. = 40 percent
and s, < 500 psf (24 kPa). The Plasticity Index, PI, and the moisture content, Wy, shall be determined in accordance with approved national standards.

(F inlyrg —YAeo libowl 31 ) come) E99 oy Al

_ — - - &y
Cu(kPa) | Nigoy | Vs(m/s) o) §o aY Cogi )
G)
SYA S iilos slo S 5 o3 5 (95550 08T o S Julds (St 4 5 S |
Oy chaw b 5 s wllas 7o 0 2She b oS
b e Sl oy Sl B anle 5 08 ol s S b (ST LS S
>y >0 YVO-Vo- b S5 5 4 es Ll L T (SO Slastie o5 e Vel iy Cualies I
033152 MalS by 5 350 S b 5 355 atile w5y § 2,0 (slo S
Cwuls b cow slo L g b o511 awle g oo Jols ddamgio b o510 S
Veovae | \a-b- | VATV o b i Bl ey o8 el e B oSl 11
A
b lawex 15 b odians S L oo o S sl Y 05 b g S
. “\ <\V8 PR SAPTEREI S b bons sle aY gy 5o v
2o b 3 ot lS S la Y (oS

& 9 S ol



codgS w9y ! p (Kp) polie g (Ka) S yxo jLid il o

Sin® (a + @)

Sin’a.Sin(a —0)| 1+ \/ S_’.”(¢ + 5)-51:” (-5
Sin(a = 6).Sin(a + ) |

_Sinz(a -9)
Sina.Sin(a + )| 1 \/ Sin(¢ +0).Sin(¢ + )

Sin(a + 8).Sin(a + B) |

gl = {BD(4E)
T sin {a + )
AE = AB ———
__sin(p—f)
BD = AB sin (x + p)

Al e
=N a

180° — o — 8

S p glis ;L (gl g il 095 (C ) SLa 5 glis (59,0 Gaaed (5150 900 2l Sa (B)



B=0° 5 01=90° (511 (el (g 42) S 5 yxa 5L ol Jgui

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° (gl y (cualsS g, 4) S pylio jLid Sl ps 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
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ahe
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ave

Sin’(a, + 0 — @)

Cos 0.Sin’a,,.Sin(a, + 6 + 5){1 n \/ fgi”(¢ + 5).Sin(¢'— 0-4,) }
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K =

ae

K, =K, Cos(6+a,)
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14
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)
Kn: Earthquake Horizontal Coefficient
Kv: Earthquake Vertical Coefficient
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FL-13-CoreBox 1-Depth (0.0-3.0 m)

FL-14-CoreBox 1-Depth (0.0-3.0 m)



FL-15-CoreBox 1-Depth (0.0-3.0 m)

FL-16-CoreBox 1-Depth (0.0-3.0 m)



FL-17-CoreBox 1-Depth (0.0-3.0 m)

FL-18-CoreBox 1-Depth (0.0-3.0 m)
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FL-19-CoreBox 1-Depth (0.0-3.0 m)

FL-20-CoreBox 1-Depth (0.0-3.0 m)



FL-21-CoreBox 1-Depth (0.0-3.0 m)

FL-22-CoreBox 1-Depth (0.0-3.0 m)
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FL-23-CoreBox 1-Depth (0.0-3.0m)
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FL-25-CoreBox 1-Depth (0.0-3.0 m)



WH-2-CoreBox 1-Depth (0.0-4.0 m)

WH-2-CoreBox 2-Depth (4.0-8.0 m)



WH-2-CoreBox 3-Depth (8.0-12.0 m)

WH-2-CoreBox 4-Depth (12.0-16.0 m)
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BORING NUMBER BH-FL-13

Bottom of borehole at 3.05 meters.

Barangeotechnic PAGE 1 OF 1
SHRAN
CLIENT PROJECT NAME _Binak
PROJECT NUMBER _589 PROJECT LOCATION _Booshehr
DATE STARTED COMPLETED GROUND ELEVATION HOLE SIZE
DRILLING CONTRACTOR _Baran Geotechnics GROUND WATER LEVELS:
DRILLING METHOD AT TIME OF DRILLING _--
LOGGED BY CHECKED BY AT END OF DRILLING _---
NOTES _X:435362 Y : 3293991 AFTER DRILLING _---
L S ; : = ATTERBERG
o P oo |8 |E_ we LIMITS
e |zs 4 |&5| 252 |ta|sEle: M
aE [£0 MATERIAL DESCRIPTION we 59| 952 |we|Z5|hdE|a o EIES
B |z- L5 (3%| @Q> [%3(|22|385|5E|EE|RL|ET
o 2Z |3 ©Z |3 |x |=8|g2 |22 |2z
1%} o o o o3 T 2 =
Fat Clay, moist, brown, stiff
i Marl, gray to brown, completely weathered
B CR | (0) 42 | 25 [ 17 | 99
1 /
% S5 67/0.10
- -% CR | (0) 41 | 26 | 15 | 95
2 %
X % Marl, gray, fresh ! UD | (46) 31| 21|10 | 97
Z. SS 67/0.05

N




BORING NUMBER BH-FL-14

PAGE 1 OF 1

Y ol

BARAN

GEOTECHNICS

Barangeotechnic

CLIENT PROJECT NAME _Binak

PROJECT NUMBER _589 PROJECT LOCATION _Booshehr

DATE STARTED COMPLETED GROUND ELEVATION HOLE SIZE
DRILLING CONTRACTOR _Baran Geotechnics GROUND WATER LEVELS:

DRILLING METHOD AT TIME OF DRILLING _--

LOGGED BY CHECKED BY AT END OF DRILLING _---

NOTES _X:435614 Y :3293562 AFTER DRILLING _---

ATTERBERG
LIMITS

MATERIAL DESCRIPTION

DEPTH
(m)
GRAPHIC
LOG
SAMPLE TYPE
NUMBER
RECOVERY %
(RQD)
BLOW
COUNTS
(N VALUE)
POCKET PEN.
(kPa)

DRY UNIT WT.
(Mg/m?®)
MOISTURE
CONTENT (%)

LIQUID
LIMIT
PLASTIC
LIMIT
PLASTICITY
INDEX
FINES
(%)

Sandy Silt, (ML), brown, dry, hard

CR NP | NP | NP | 44

SiltStone, dark gray, moderately to highly weathered, SS 67/0.05

CR | (65) NP [ NP | NP | 11

SS 67/0.04

CR | (40) NP [ NP | NP | 14

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

GEOTECH BH COLUMNS 14010609-589-BINAK-W046-REV00.GPJ GINT STD CANADA LAB.GDT 8/31/22

SS 67/0.04

Bottom of borehole at 3.04 meters.
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BORING NUMBER BH-FL-15

Barangeotechnic PAGE 1 OF 1
SHRAN
CLIENT PROJECT NAME _Binak
PROJECT NUMBER _589 PROJECT LOCATION _Booshehr
DATE STARTED COMPLETED GROUND ELEVATION HOLE SIZE
DRILLING CONTRACTOR _Baran Geotechnics GROUND WATER LEVELS:
DRILLING METHOD AT TIME OF DRILLING _---
LOGGED BY CHECKED BY AT END OF DRILLING _---
NOTES _X:435881 Y :3293146 AFTER DRILLING _---
o R ; : < | ATTERBERG
o P oo |8 |E_ we LIMITS
e |zs 4 |&5| 252 |ta|sEle: E |8
LE &g MATERIAL DESCRIPTION gg 8% 98§ ug %g "’_’E = .%— o5 zX
o % 2 |8=| @ =122 |13% |55 |HE|ER|E
o 2z |9 °z |8 |xT|28|az|42|2
1%} o a o o|3 T E_
SiltyClay, (CL-ML), light brown, dry, hard
| i ClayStone, grayish brown, completely weathered
| | CR [ (0) 43 | 26 | 17 | 100
1
SS 67/0.05
| i ClayStone to Marl, gray, fresh to slightly weathered
uD ((100) 45 | 26 | 19 | 100
2
SS 67/0.03
uD ((100) 42 | 25 | 17 | 17
3
SS 67/0.04

Bottom of borehole at 3.04 meters.
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BORING NUMBER BH-FL-16

Bottom of borehole at 3.04 meters.

Barangeotechnic PAGE 1 OF 1
SHRAN
CLIENT PROJECT NAME _Binak
PROJECT NUMBER _589 PROJECT LOCATION _Booshehr
DATE STARTED COMPLETED GROUND ELEVATION HOLE SIZE
DRILLING CONTRACTOR _Baran Geotechnics GROUND WATER LEVELS:
DRILLING METHOD AT TIME OF DRILLING _--
LOGGED BY CHECKED BY AT END OF DRILLING _---
NOTES _X: 436102 Y :3292702 AFTER DRILLING _---
L S ; : = ATTERBERG
o P oo |8 |E_ we LIMITS
e |zs 4 |&5| 252 |ta|sEle: E |8
nLE &g MATERIAL DESCRIPTION gg 8% 98§ E{J& %g "’_’E o |£:)|_ S z2
o % 2 |8=| @ =122 |13% |55 |HE|ER|E
o 2z |9 °z |8 |xT|28|az|42|2
%) © o o Oo|3 T i_
Sand, grayish brown, dry to moist, very dense
B CR | (0) NP | NP | NP | 39
1
SS 67/0.08
| highly to moderately sandstone, grayish brown
B CR [(70) NP | NP | NP | 23
2
SS 67/0.05
B CR [(75) NP | NP | NP | 88
3
SS 67/0.04
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BORING NUMBER BH-FL-17

Bottom of borehole at 3.03 meters.

Barangeotechnic PAGE 1 OF 1
SARMYN
CLIENT PROJECT NAME _Binak
PROJECT NUMBER _589 PROJECT LOCATION _Booshehr
DATE STARTED COMPLETED GROUND ELEVATION HOLE SIZE
DRILLING CONTRACTOR _Baran Geotechnics GROUND WATER LEVELS:
DRILLING METHOD AT TIME OF DRILLING _---
LOGGED BY CHECKED BY AT END OF DRILLING _---
NOTES _X:436203 Y :3292213 AFTER DRILLING _---
L S ; : = ATTERBERG
o P oo |8 |E_ we LIMITS
I_|Ze EL |Ea| 223 |Es|sEl3s F 8=
LE &g MATERIAL DESCRIPTION gg 8% 98<>( ug %g "’_)E = '£:>|_ o5 zX
o % 2 |8=| @ =122 |13% |55 |HE|ER|E
o 2z |9 °z |8 |xT|28|az|42|2
%) © o o Oo|3 T 3 =
Silty Sand, (SM), light gray to brown, dry, very dense
i CR NP | NP [ NP | 58
1
SandStone, dark gray, completely weathered SS 67/0.07
| SandStone, dark gray, fresh
uD | (92) NP | NP [ NP | 12
2
SS 67/0.03
- - uD ((100) NP | NP [ NP | 14
3
SS 67/0.03
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BORING NUMBER BH-FL-18

Bottom of borehole at 3.06 meters.

Barangeotechnic PAGE 1 OF 1
SHRAN
CLIENT PROJECT NAME _Binak
PROJECT NUMBER _589 PROJECT LOCATION _Booshehr
DATE STARTED COMPLETED GROUND ELEVATION HOLE SIZE
DRILLING CONTRACTOR _Baran Geotechnics GROUND WATER LEVELS:
DRILLING METHOD AT TIME OF DRILLING _--
LOGGED BY CHECKED BY AT END OF DRILLING _---
NOTES _X:436397 Y :3291754 AFTER DRILLING _---
L S ; : = ATTERBERG
o P oo |8 |E_ we LIMITS
I |%o EL &g 222 [s|5E|BE = 10
aE [£0 MATERIAL DESCRIPTION we 59| 952 |we|Z5|hdE|a o eSS
a7 |z~ L5 (3%| @Q> [%3(|22|385|5E|EE|RL|ET
o 2Z |3 ©Z |3 |x |=8|g2 |22 |2z
%) 14 o o Oo|3 T 5=
o
Fill Material
| SILTY SAND, (SM) 2.7 % gravel, 51.5 % sand, 45.8 % fines,
grayish brown, dry to moist, very dense
i CR 1761 11 | NP | NP | NP | 46
1
SS 67/0.05
LEAN CLAY WITH SAND, (CL) 2.9 % gravel, 18.2 % sand, 78.9 %
= - fines, grayish brown, dry to moist, hard
| | CR 27 | 19 8 | 79
2
SS 67/0.07
PRI  SILTY GRAVEL WITH SAND, (GM) 47.7 % gravel, 17.4 % sand,
B ‘>° D 34.9 % fines, grayish brown, dry to moist, very dense , after 24
g p hours soaking in water some cemented lamps remained as gravel
B L0 q particles
Q D"
L D
b 0|
| _uD" CR 190 10 | NP | NP | NP | 35
2R
3 b D C
ofNo SS 67/0.06




3 BORING NUMBER BH-FL-19

Barangeotechnic PAGE 1 OF 1
SHRAN
CLIENT PROJECT NAME _Binak
PROJECT NUMBER _589 PROJECT LOCATION _Booshehr
DATE STARTED COMPLETED GROUND ELEVATION HOLE SIZE
DRILLING CONTRACTOR _Baran Geotechnics GROUND WATER LEVELS:
DRILLING METHOD AT TIME OF DRILLING _--
LOGGED BY CHECKED BY AT END OF DRILLING _---
NOTES _X: 436654 Y :3291358 AFTER DRILLING _---
w = = = = ATTERBERG
< o %I > om (T |2 we LIMITS
Eglz8 B (58| 222 |cF|EE|RE 8-~
og (206 MATERIAL DESCRIPTION Hs [>¢| 952 |wa|Zs|hL i Q ox|z8
T g5 (92| mo> |x<|22|2c|8:|FE|RuU|E™
o 2z |9 °z |8 |xT|28|az|42|2
%) 14 o o Oo|3 T 3 =
ATl SILTY, CLAYEY SAND, (SC-SM) 12.9%gravel, 44.3%sand,
Z 13 42 8%fines, brown, dry to moist, very dense
B _é CR 1.80( 10 | 26 | 19 | 7 | 43
1 / B
LEAN CLAY, (CL) 2.8%gravel, 5.2%sand, 92%fines, brown, dry to 16-26-
B T moist, hard SPT 50/0.08
i 1 CR 40 | 20 | 20 | 92
2
SS 67/0.09
LEAN CLAY (completely weathered Marl), (CL) 0.7%gravel,
B N 5.0%sand, 94.3%fines, gray, dry to moist, after 24 hours soaking in
water the sample is classified as CL
i ) CR | (0) 1.87| 10 | 36 | 24 | 12 | 94
3
SS 67/0.07

GEOTECH BH COLUMNS 14010609-589-BINAK-W046-REV00.GPJ GINT STD CANADA LAB.GDT 8/31/22

Bottom of borehole at 3.07 meters.
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BORING NUMBER BH-FL-20

Barangeotechnic PAGE 1 OF 1
SHRAN
CLIENT PROJECT NAME _Binak
PROJECT NUMBER _589 PROJECT LOCATION _Booshehr
DATE STARTED COMPLETED GROUND ELEVATION HOLE SIZE
DRILLING CONTRACTOR _Baran Geotechnics GROUND WATER LEVELS:
DRILLING METHOD AT TIME OF DRILLING _--
LOGGED BY CHECKED BY AT END OF DRILLING _---
NOTES _X: 436568 Y : 3290941 AFTER DRILLING _---
o X ; : < | ATTERBERG
o P oo |8 |E_ weE LIMITS
e |zs 4 |&5| 252 |ta|sEle: M
LE &g MATERIAL DESCRIPTION gg 83 98§ @& %g "’_’E a_ |£:)|_ o5 zX
o % 2 |8=| @ =122 |13% |55 |HE|ER|E
o 2z |9 °z |8 |xT|28|az|42|2
%) (14 [ 8 (=) O3 i S
o
Fill Material
i LEAN CLAY (completely weathered Marl), (CL) 0.0%gravel,
1.9%sand, 98.1%fines, light gray, dry to moist, after 24 hours
B 7 soaking in water the sample is classified as CL
| i CR [ (0) 182 9 | 49 | 27 | 22 | 98
1
SS 67/0.10
| | SILT (completely weathered Marl), (ML) 0.0%gravel, 1.0%sand,
99.%fines, light gray brown, dry to moist, after 24 hours soaking in
water the sample is classified as ML
| | CR | (0) 185 11 | 46 | 28 | 18 | 99
2
SS 67/0.08
LEAN CLAY (completely weathered Marl), (CL) 0.0%gravel,
B 7 0.7%sand, 99.3%fines, light gray, dry to moist, after 24 hours
soaking in water the sample is classified as CL
L CR | (0) 44 | 25 [ 19 | 99
3
SS 67/0.06

Bottom of borehole at 3.06 meters.
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BORING NUMBER BH-FL-21

Bottom of borehole at 3.05 meters.

Barangeotechnic PAGE 1 OF 1
SHRAN
CLIENT PROJECT NAME _Binak
PROJECT NUMBER _589 PROJECT LOCATION _Booshehr
DATE STARTED COMPLETED GROUND ELEVATION HOLE SIZE
DRILLING CONTRACTOR _Baran Geotechnics GROUND WATER LEVELS:
DRILLING METHOD AT TIME OF DRILLING _--
LOGGED BY CHECKED BY AT END OF DRILLING _---
NOTES _X:437199 Y :3290500 AFTER DRILLING _---
L S ; : = ATTERBERG
o P oo |8 |E_ we LIMITS
e |zs 4 |&5| 252 |ta|sEle: M
nLE &g MATERIAL DESCRIPTION gg 8% 98<>( §§ %g "’_’E o lt:)l_ S z2
o o =} El o> =1Z=2|3 S= = | E [
o 2z |9 °z |8 |xT|28|az|42|2
%) © o o Oo|3 T 3 =
Fill Material
| LEAN CLAY (completely weathered Marl), (CL) 0.1%gravel,
14.0%sand, 85.9%fines, light gray, dry to moist, after 24 hours
i soaking in water the sample is classified as CL CR | (0) 1771 10 | 30 | 19| 11 | 86
1
SPT 50/0.07
LEAN CLAY with SAND (completely weathered Marl), (CL)
B 0.0%gravel, 16.7%sand, 83.3%fines, gray, dry to moist, after 24
hours soaking in water the sample is classified as CL
| CR | (0) 27 | 18| 9 | 83
2
SS 67/0.06
SILTY CLAY with SAND (completely weathered Marl), (CL-ML)
- 0.1%gravel, 19.4%sand, 80.5%fines, gray, dry to moist, after 24
hours soaking in water the sample is classified as CL-ML
| CR [ (0) 182 10 | 26 | 19 | 7 | 81
3
SS 67/0.05
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BORING NUMBER BH-FL-22

Barangeotechnic PAGE 1 OF 1
SHRAN
CLIENT PROJECT NAME _Binak
PROJECT NUMBER _589 PROJECT LOCATION _Booshehr
DATE STARTED COMPLETED GROUND ELEVATION HOLE SIZE
DRILLING CONTRACTOR _Baran Geotechnics GROUND WATER LEVELS:
DRILLING METHOD AT TIME OF DRILLING _--
LOGGED BY CHECKED BY AT END OF DRILLING _---
NOTES _X:437608 Y :3290233 AFTER DRILLING _---
w = : : = ATTERBERG
o %I N oo |8 |E_ we LIMITS
e |28 2 |Eg| 323 |Ls|tE|R: E |8s
LE %g MATERIAL DESCRIPTION §§ BE ggg §§ %g "’_’E a_ <'_3|_ o5 zX
o = “|I=2|0 5= S| E w
o 2z |9 °z |8 |xT|28|az|42|2
% 4 o o o3 N 3 =
Fill Material
i LEAN CLAY (completely weathered Marl), (CL) 0.0%gravel,
2.4%sand, 97.6%fines, light brown, dry to moist, after 24 hours
B soaking in water the sample is classified as CL
B CR | (0) 41 | 25 | 16 | 98
1
SS 67/0.10
| MARL, (CL) 1.8%gravel, 3.4%sand, 94.8%fines, gray, dry to moist,
fresh, after 24 hours soaking in water the sample is classified as
CL
B uD |(100) 187 9 | 46 | 26 | 20 | 96
2
SS 67/0.08
- / UD ((100) 1751 11 | 47 | 26 | 21 | 94
3 /
/ sS 67/0.05

Bottom of borehole at 3.05 meters.
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BORING NUMBER BH-FL-23

Bottom of borehole at 3.04 meters.

Barangeotechnic PAGE 1 OF 1
SHRAN
CLIENT PROJECT NAME _Binak
PROJECT NUMBER _589 PROJECT LOCATION _Booshehr
DATE STARTED COMPLETED GROUND ELEVATION HOLE SIZE
DRILLING CONTRACTOR _Baran Geotechnics GROUND WATER LEVELS:
DRILLING METHOD AT TIME OF DRILLING _--
LOGGED BY CHECKED BY AT END OF DRILLING _---
NOTES _X:438049 Y :3290007 AFTER DRILLING _---
o X ; : < | ATTERBERG
o P oo |8 |E_ we LIMITS
e |zs 4 |&5| 252 |ta|sEle: M
aE [£0 MATERIAL DESCRIPTION we 59| 952 |we|Z5|hdE|a o eSS
a7 |z~ L5 (3%| @Q> [%3(|22|385|5E|EE|RL|ET
o 2Z |3 ©Z |3 |x |=8|g2 |22 |2z
%) 4 o o o3 N 3 =
Fill Material
i LEAN CLAY (completely weathered Marl), (CL) 0.4%gravel,
4.3%sand, 95.7%fines, light brown, dry to moist, after 24 hours
B soaking in water the sample is classified as CL
| CR [ (0) 1731 11 | 41 | 23 | 18 | 95
1
SS 67/0.06
| MARL, (CL) 0.4%gravel, 2.6%sand, 97%fines, light brown, dry to
moist, s[ightly w_e_athered, after 24 hours soaking in water the
i sample is classified as CL CR | (0) 1911 9 |47 |1 25 | 22 | 96
2
SS 67/0.04
I / CR | (0) 43 | 26 | 17 | 98
3 /
A SS 67/0.04




L BORING NUMBER BH-FL-24

Barangeotechnic PAGE 1 OF 1
AN
CLIENT PROJECT NAME _Binak
PROJECT NUMBER _589 PROJECT LOCATION _Booshehr
DATE STARTED COMPLETED GROUND ELEVATION HOLE SIZE
DRILLING CONTRACTOR _Baran Geotechnics GROUND WATER LEVELS:
DRILLING METHOD AT TIME OF DRILLING _---
LOGGED BY CHECKED BY AT END OF DRILLING _---
NOTES _X:438359 Y :3290344 AFTER DRILLING _---
w R ; : < | ATTERBERG
o P oo |8 |E_ we LIMITS
Iz EL |Ea| 223 |Es|sEl3s E 18-
LE &g MATERIAL DESCRIPTION gg 8% 98§ §§ %g "’_’E a_ lt:)l_ o5 zX
o I 5 £l @ =|22|3 SE = [
o 2z |9 °z |8 |xT|28|az|42|2
%) 4 o o o3 T <
o
Fill material
| | SANDY LEAN CLAY, (CL) 14.1 % gravel, 16.4 % sand, 65.5 %
fines, brown, dry to moist, stiff
| i CR 35 |19 | 16 | 70
1
- B 14-16-18
SPT (34)
- E SANDY LEAN CLAY WITH GRAVEL, (CL) 16.1 % gravel, 19.3 %
sand, 64.6 % fines, brown, dry to moist, stiff
| | CR 1.75( 9 33 (20 | 13 | 65
2
- LEAN CLAY, (CL) 0.3 % gravel, 8.7 % sand, 91 % fines, grayish SPT 10-7-8
brown, dry to moist, stiff (15)
| | CR 1791 11 | 36 | 21 | 15 | 91
3
B 4 10-7-8
SPT (15)

GEOTECH BH COLUMNS 14010609-589-BINAK-W046-REV00.GPJ GINT STD CANADA LAB.GDT 8/31/22

Bottom of borehole at 3.45 meters.
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BORING NUMBER BH-FL-25

Bottom of borehole at 3.06 meters.

Barangeotechnic PAGE 1 OF 1
SHRAN
CLIENT PROJECT NAME _Binak
PROJECT NUMBER _589 PROJECT LOCATION _Booshehr
DATE STARTED COMPLETED GROUND ELEVATION HOLE SIZE
DRILLING CONTRACTOR _Baran Geotechnics GROUND WATER LEVELS:
DRILLING METHOD AT TIME OF DRILLING _---
LOGGED BY CHECKED BY AT END OF DRILLING _---
NOTES _X:438739 Y :3290574 AFTER DRILLING _---
w R ; : < | ATTERBERG
o P oo |8 |E_ we LIMITS
e |zs 4 |&5| 252 |ta|sEle: E |8
LE &9 MATERIAL DESCRIPTION gg BE 98§ §§ %g "’_’E a_ 't:)l_ o zX
o [ =} Ef @ =1Z=2|3 S= = | E [
o 2z |9 °z |8 |xT|28|az|42|2
%) 14 o o o3 T 3 =
LEAN CLAY WITH SAND, (CL) 3.9 % gravel, 13 % sand, 83.1 %
fines, dark gray, dry to moist, hard
I CR 31 [ 20| 11| 83
1
SS 67/0.14
- - LEAN CLAY, (CL) 1.4 % gravel, 4 % sand, 94.6 % fines, dark gray,
dry to moist, hard
| i CR 1.86| 8 45 | 22 | 23 | 95
2
SS 67/0.11
| i LEAN CLAY, (CL) 0.4 % gravel, 4.7 % sand, 94.9 % fines, dark
gray, dry to moist, hard
| i CR 1.92| 10 | 46 | 23 | 23 | 95
3
SS 67/0.06




GEOTECH BH COLUMNS 14010609-589-BINAK-W046-REV00.GPJ GINT STD CANADA LAB.GDT 8/31/22

Y ol

BORING NUMBER BH-WH-2

Barangeotechnic PAGE 1 OF 1
AN
CLIENT PROJECT NAME _Binak
PROJECT NUMBER _589 PROJECT LOCATION _Booshehr
DATE STARTED COMPLETED GROUND ELEVATION HOLE SIZE
DRILLING CONTRACTOR _Baran Geotechnics GROUND WATER LEVELS:
DRILLING METHOD AT TIME OF DRILLING _---
LOGGED BY CHECKED BY AT END OF DRILLING _---
NOTES _X:435603 Y :3294378 AFTER DRILLING _---
w = = = = ATTERBERG
e %I > o (T || LIMITS
- |Zo o |G| 223 |FF|EE|RE £ |83
nLE §9 MATERIAL DESCRIPTION i% 52 ggg §§ %g LW a_ 't:)l_ gx|zg
o = “|I=2|0 5= = | E w
o 2z |9 °z |8 |xT|28|az|42|2
%) 14 o o o3 i i =
Fill Material
B 7] LEAN CLAY, (CL) 0 % gravel, 0.6 % sand, 99.4 % fines, light '| CR 48 | 26 [ 22 | 99
B - brown, dry to moist, hard
B 4 50-48-52
SS (100) 47 | 26 | 21 | 99
2
SS 37-42-
- - 67/0.10
= - CLAYSTONE, (CL) 0.0%gravel, 0.4%sand, 99.6%fines, light SS 67/0.10
| | brown, dry to mois_t, slight_ly weathered, after 24 hours soaking in
4 water the sample is classified as CL CR[(60) 35 20 95 100
SS [(85) | _67/0.02 34 | 20 | 14 | 99
- E uD
B 7 . UD | (85) 1.89| 9 35 | 19 | 16 [ 100
6
- Il D [ 70) 34 | 19 | 15 | 100
B :/ SS 67/0.02
B / MARL, (CL) 0.0%gravel, 1.4%sand, 98.6%fines, gray, dry to moist,
8 / fresh, after 24 hours soaking in water the sample is classified as
B _% cL . UD | (80) 195 11 | 38 | 22 | 16 | 98
B _/ SS 67/0.03
/ UD | (87) 37 | 22 | 15 | 99
10 %
- _% Il uo [(100) 39 | 22 | 17 | 99
% SS 67/0.01
| i CLAYSTONE, (CL) 0.0%gravel, 0.4%sand, 99.6%fines, light . UD |(100) 35 | 20 [ 15 [ 100
14 brown, dry to moist, moderately weathered, after 24 hours soaking
in water the sample is classified as CL
Bottom of borehole at 15.01 meters. SS 67/0.01
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BORING NUMBER EL-16

Bottom of borehole at 3.07 meters.

Barangeotechnic PAGE 1 OF 1
AN
CLIENT PROJECT NAME _Binak
PROJECT NUMBER _589 PROJECT LOCATION _Booshehr
DATE STARTED COMPLETED GROUND ELEVATION HOLE SIZE
DRILLING CONTRACTOR _Baran Geotechnics GROUND WATER LEVELS:
DRILLING METHOD AT TIME OF DRILLING _---
LOGGED BY CHECKED BY AT END OF DRILLING _---
NOTES _X:436866 Y :3291167 AFTER DRILLING _---
w R ; : < | ATTERBERG
o P oo |8 |E_ we LIMITS
e |zs 4 |&5| 252 |ta|sEle: E |8
8E (&9 MATERIAL DESCRIPTION gg =1 98§ E§ 2o Bii|lo, |2, |oyx|28
o I 5 £l @ =225 SE = [
G =2 15| "oz |8 |z%|258|32|493|k2
%) 14 o o o3 i i =
ATl SILTY, CLAYEY SAND, (SC-SM) 12.9%gravel, 49.4%sand,
Z 13 47 .7%fines, brown, dry to moist, very dense
B _7/ CR 24 | 17 7 | 38
1AL
/i T SS 67/0.10
| i LEAN CLAY WITH SAND, (CL) 4.4 % gravel, 11.6 % sand, 84 %
fines, brown, dry to moist, hard
] CR 179 11 | 37 | 18 | 19 | 83
2
SS 67/0.06
B - CR 34 [ 19| 15 | 85
3
SS 67/0.07
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BORING NUMBER EL-17

Barangeotechnic PAGE 1 OF 1
SHRAN
CLIENT PROJECT NAME _Binak
PROJECT NUMBER _589 PROJECT LOCATION _Booshehr
DATE STARTED COMPLETED GROUND ELEVATION HOLE SIZE
DRILLING CONTRACTOR _Baran Geotechnics GROUND WATER LEVELS:
DRILLING METHOD AT TIME OF DRILLING _--
LOGGED BY CHECKED BY AT END OF DRILLING _---
NOTES _X:436594 Y :3291826 AFTER DRILLING _---
L S ; : = ATTERBERG
o P oo |8 |E_ we LIMITS
e |zs 4 |&5| 252 |ta|sEle: M
LE &g MATERIAL DESCRIPTION gg 8% 98§ §§ %g "’_’E a_ lt:)l_ o5 zX
o % 2 |8=| @ =122 |13% |55 |HE|ER|E
o 2z |9 °z |8 |xT|28|az|42|2
%) 14 o o Oo|3 T S
o
SILTY SAND, (SM) 5.8 % gravel, 70.6 % sand, 23.6 % fines,
brown, dry to moist, very dense
B CR 169 11 | NP | NP | NP | 24
1
SS 67/0.09
SANDY LEAN CLAY, (CL) 2.6 % gravel, 28.3 % sand, 69.2 %
B 7] fines, brown, dry to moist, hard
B . CR 29 | 18 [ 11 | 69
2
SS 67/0.08
X § Silty Gravel with sand, GM (completely weatheredSiltStone) 36.3%
B X% x gravel, 25.1%sand, 38.6%fines, brown, dry to moist, after 24 hours
o x soaking in water the sample is classified as GM and some
- 1% >>§ cemented lamps remained as gravel particles
X X
X X
~ X X
X X
X X
| dx x
oo CR 1.73] 8 | NP | NP | NP | 39
3 X X
oo SS 67/0.06

Bottom of borehole at 3.06 meters.
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BORING NUMBER EL-18

Barangeotechnic PAGE 1 OF 1
BARAN
CLIENT PROJECT NAME _Binak
PROJECT NUMBER _589 PROJECT LOCATION _Booshehr
DATE STARTED COMPLETED GROUND ELEVATION HOLE SIZE
DRILLING CONTRACTOR _Baran Geotechnics GROUND WATER LEVELS:
DRILLING METHOD AT TIME OF DRILLING _---
LOGGED BY CHECKED BY AT END OF DRILLING _---
NOTES _X:436302 Y :3292465 AFTER DRILLING _---
w = : : = ATTERBERG
o Sy > NS LIMITS
E-|Zo Pl |E5| 523 |%s|EE|5s £ |83
8E (&9 MATERIAL DESCRIPTION gg =1 98§ E§ 2o Bii|lo, |2, |oyx|28
o I 5 £l @ =|22|3 SE = [
6 =2 |37| "oz |3 |&7|28|32|422 |52
%) 14 o o o3 T 3 =
SILTY SAND, (SM) 4.35 % gravel, 64.65 % sand, 31 % fines,
brown, dry to moist, very dense
R CR NP | NP | NP | 39
1
SS 67/0.11
B | SILTY CLAY with SAND, (CL-ML) 1.1%gravel, 26.3%sand,
72.6%fines, dark brown, dry to moist, hard
] CR 180 10 |27 |20 | 7 | 73
2
SS 67/0.08
SILT (highly weathered SiltStone), (ML) 0.8%gravel, 11.6%sand,
B n 87.6%fines, brown, dry to moist, after 24 hours soaking in water
the sample is classified as ML
B - CR NP | NP [ NP | 88
3
SS 67/0.10

Bottom of borehole at 3.10 meters.
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BORING NUMBER EL-19

Barangeotechnic PAGE 1 OF 1
SHRAN
CLIENT PROJECT NAME _Binak
PROJECT NUMBER _589 PROJECT LOCATION _Booshehr
DATE STARTED COMPLETED GROUND ELEVATION HOLE SIZE
DRILLING CONTRACTOR _Baran Geotechnics GROUND WATER LEVELS:
DRILLING METHOD AT TIME OF DRILLING _--
LOGGED BY CHECKED BY AT END OF DRILLING _---
NOTES _X:435969 Y :3293194 AFTER DRILLING _---
L S ; : = ATTERBERG
o P oo |8 |E_ we LIMITS
e |zs 4 |&5| 252 |ta|sEle: E |8
8E (&9 MATERIAL DESCRIPTION gg =1 98§ E§ 2o Bii|lo, |2, |oyx|28
a o4 =) £l @ =225 SE = [
o 2z |9 oz |3 |5T|88|32|%22 |22
%) © o o Oo|3 T 3 =
LEAN CLAY, (CL) 0 % gravel, 0 % sand, 100 % fines, brown, dry
to moist, hard
- CR 1.76| 12 | 43 | 26 | 17 | 100
1
SS 67/0.12
B ] CLAYSTONE, (CL) 0.0%gravel, 0.0%sand, 100%fines, grayish
brown, dry to moist, completely weahered, after 24 hours soaking
| | in water the sample is classified as CL
[ CR 1.83| 10 | 45 | 26 | 19 | 100
2
SS 67/0.08
CLAYSTONE, (GC) 77.6%gravel, 5.4%sand, 17%fines, gray, dry
B N to moist, fresh, after 24 hours soaking in water the sample is
classified as GC and some cemented lamps remained as gravel
- m particles
B - CR 42 | 25 | 17 | 17
3
SS 67/0.07

Bottom of borehole at 3.07 meters.
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BORING NUMBER EL-20

Barangeotechnic PAGE 1 OF 1
AN
CLIENT PROJECT NAME _Binak
PROJECT NUMBER _589 PROJECT LOCATION _Booshehr
DATE STARTED COMPLETED GROUND ELEVATION HOLE SIZE
DRILLING CONTRACTOR _Baran Geotechnics GROUND WATER LEVELS:
DRILLING METHOD AT TIME OF DRILLING _---
LOGGED BY CHECKED BY AT END OF DRILLING _---
NOTES _X: 435685 Y :3294168 AFTER DRILLING _---
w R ; : ~| ATTERBERG
o P oo |8 |E_ we LIMITS
E-|Zo Pl |E5| 523 |%s|EE|5s £ |83
8E (&9 MATERIAL DESCRIPTION gg =1 98§ E§ 2o Bii|lo, |2, |oyx|28
o I 5 £l @ =225 SE = [
6 =2 |g7| "oz |37|x%|28|32|22|k2
%) 14 o o o3 i i =
LEAN CLAY, (CL) 0 % gravel, 1.1 % sand, 98.9 % fines, brown,
dry to moist, hard
-] CR 171 10 | 42 | 25 | 17 | 99
1
SS 67/0.08
SILT, (ML) 0.2 % gravel, 5.2 % sand, 94.4 % fines, brown, dry to
B ] moist, hard
B N CR 167 12 | 41 | 26 | 15 | 95
2
SS 67/0.07
LEAN CLAY, (CL) 0.4 % gravel, 2.9 % sand, 96.7 % fines, brown,
o T dry to moist, hard
B - CR 31|21 |10 | 97
3
SS 67/0.05

Bottom of borehole at 3.05 meters.
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LEOTEOHMMECS

CLIENT

Barangeotechnics

KEY TO SYMBOLS

PROJECT NAME _Binak

PROJECT NUMBER _589

PROJECT LOCATION _Booshehr

LITHOLOGIC SYMBOLS
(Unified Soil Classification System)

Marl: Marl

SAMPLER SYMBOLS

I Core Sample

CL: USCS Low Plasticity Clay X Standard Penetration Test
CL-ML: USCS Low Plasticity Silty Clay
Split Spoon
w} GC: USCS Clayey Gravel
T Undisturbed S I
:uj GM: USCS Silty Gravel l naistirbed Sampie
ML: USCS Silt
T
/111 SC-SM: USCS Clayey Sand
' WELL CONSTRUCTION SYMBOLS
SM: USCS Silty Sand
.. TOPSOIL: Fil Material
ABBREVIATIONS
LL  -LIQUID LIMIT (%) TV -TORVANE
Pl -PLASTIC INDEX (%) PID -PHOTOIONIZATION DETECTOR
W  -MOISTURE CONTENT (%) UC -UNCONFINED COMPRESSION
DD -DRY DENSITY (PCF) ppm -PARTS PER MILLION
NP -NON PLASTIC Water Level at Time

-200 - PERCENT PASSING NO. 200 SIEVE

PP

-POCKET PENETROMETER (TSF)

= 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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Geoelectrical Resistivity Test

CLIENT PROJECT NANE S 055 iS55 lalllae
PROJECT NUMBER 589 PROJECT LOCATION e

0.01

Variation of Apparant Electrical Resistivity in W-046

Depth (m)

p (Qm)
0.10 1.00 10.00 100.00 1000.00
———BH-FL-18 BH-FL-19 ——BH-FL-20 —#—BH-FL-21 BH-FL-22 —@—BH-FL-23 —@—BH-FL-24
—e—BH-FL-25 —@—BH-WH-2 —e—EL-16 —e—EL-17 —e—EL-18 EL-19 EL-20
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Plate Load Test Results

Client: Plate dimension: 30 cm
Consultant: @ 9SS oL jelie fpwaige &S 5 Testpit No.: PLT-W46--BH-WH-2
Project: 5 Olaee 9 Bl g CuBlagS e SSSg; lalllas D 125
e epth: 25 m
Stress (kg/cm2)
0 5 10 15 20 25 30
0.00
2.00
4.00 \
_ 6.00 N
€
E
t
[)
£
9
?
9 800 \
10.00
\‘\\’\
12.00
14.00
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Standard Test Method for CBR (California Bearing

1 | Y o . .
e Ratio) of Soils in Place (ASTM D4429)
Agldun Ciasesngo )
) Ol adgi (ali3l g SllagSS 059 STy Slalllas )
Project Name: 5 Location: CBR1-W-046
Client: Depth: 0.0 cm
3.0
2.5
2.0
g
%— 1.5
g
b7
1.0
0.5
0.0

00 10 20 30 40 50 60 70 80 90 100 11.0 12.0 13.0 14.0 15.0 16.0

Penetration(mm)

Penetration-2.54 mm 12.9 %

CBR VALUE:

Penetration-5.08 mm 11.5 %




Y h
Standard Test Method for CBR (California Bearing

1 | Y o . .
e Ratio) of Soils in Place (ASTM D4429)
Agldun Ciasesngo )
) Ol adgi (ali3l g SllagSS 059 STy Slalllas )
Project Name: 5 Location: CBR2-W-046
Client: Depth: 0.0 cm
3.0
2.5
2.0
g
%— 1.5
g
b7
1.0
0.5
0.0

00 10 20 30 40 50 60 70 80 90 100 11.0 12.0 13.0 14.0 15.0 16.0

Penetration(mm)

Penetration-2.54 mm 15.8 %

CBR VALUE:

Penetration-5.08 mm 14.0 %
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Standard Test Method for CBR (California Bearing

Ratio) of Soils in Place (ASTM D4429)

~

Project Name:

Ol adgs (iul 38l g cudlagSS o9y ST g85 lalllas

Location: CBR3-W-046

Client: Depth: 0.0 cm

5.0
4.5
4.0
3.5
3.0

g

2

]

0.0 1.0 2.0 3.0 40 50 60 70 80 90 100 11.0 12.0 13.0 140 15.0 16.0
Penetration(mm)
Penetration-2.54 mm 16.4 %
CBR VALUE: -

Penetration-5.08 mm

15.7

%
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Soil Tempreture Measurement St
Client:
Project: S 059 5 ST 935 wlalllao
Date: 30 Oct-27 Dec 2021 / 1 Jan-20 Jun 2022
Site: Hehg
NO. Date Location Time Depth (m) Tempreture (°C)
7:00 AM 1 16.2
X:435603
BH-WH2 28-Feb-22 Y- 3294378 12:00 PM 1 19.7
7:00 PM 1 17.5
7:00 AM 1 19.6
X:436397
BH-FL-18 25-Dec-21 Y- 3291754 12:00 PM 1 23
7:00 PM 1 21.4
7:00 AM 1 18.3
X:436654
BH-FL-19 27-Dec-21 Y- 3291358 12:00 PM 1 22
7:00 PM 1 19
7:00 AM 1 17.1
X: 436568
BH-FL-20 27-Dec-21 Y- 3290941 12:00 PM 1 19
7:00 PM 1 18.4
7:00 AM 1 21
X:437199
BH-FL-21 30-Oct-21 Y- 3290500 12:00 PM 1 23.6
7:00 PM 1 23
7:00 AM 1 36.5
X: 437608
BH-FL-22 7-Jan-22 Y 3290233 12:00 PM 1 443
7:00 PM 1 38
7:00 AM 1 213
X: 438049
BH-FL-23 7-Jan-22 Y- 3290007 12:00 PM 1 24
7:00 PM 1 22.8
7:00 AM 1 35
X: 438359
BH-FL-24 1-Jan-22 V- 3290344 12:00 PM 1 44.1
7:00 PM 1 38.1
7:00 AM 1 20.9
X: 438739
BH-FL-25 1-Jan-22 ¥: 3290574 12:00 PM 1 24
7:00 PM 1 22
7:00 AM 1 354
X: 436866
BH-EL-16 19-Jun-22 Y:3291167 12:00 PM 1 439
7:00 PM 1 39
7:00 AM 1 37.2
X: 436594
BH-EL-17 19-Jun-22 :
un Y:3291826 12:00 PM 1 44.8
7:00 PM 1 34.1
7:00 AM 1 41
X:436302
BH-EL-18 20-Jun-22 Y- 3292465 12:00 PM 1 45.1
7:00 PM 1 445
7:00 AM 1 38.6
X: 435969
BH-EL-19 20-Jun-22 :
un Y:3293194 12:00 PM 1 44.7
7:00 PM 1 37.2
7:00 AM 1 39
X: 435685
BH-EL-20 20-Jun-22 Y- 3294168 12:00 PM 1 44.4
7:00 PM 1 40.7
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GRAIN SIZE 14010505-589-BINAK-W046-REV00.GPJ GINT STD CANADA LAB.GDT 7/31/22

| - GRAIN SIZE DISTRIBUTION
Barangeotechnics
CLIENT PROJECT NAME _Binak
PROJECT NUMBER _589 PROJECT LOCATION _Booshehr
U.S. SIEVE OPENING IN INCHES [ U.S. SIEVE NUMBERS [ HYDROMETER
6 4 3 245 Tay Mg 3 4, 6 10,16 50 30 45 50 5y 100,,,200
100 | ; T 1T ‘ﬁ RO LTTT TT T T L
95 : E *‘%xﬁ; ; 5
f i e | Tk
90 f : . f :
n l =
8 ; 1 1 ; ;
80 \ X ﬁ
- T ST
70 § § nIEE ;
| § § x| z ]
65 § § § : @
T : : : 13 : \ \
g o ; ; ; z \x z E\ i
s s HRR 2k TR
2 | NN | | ; g
T : : : A A4 :
n ; ; ; T r
= 4 ; ; ; ; \\ - .
w N N N .
S f f f f 1 Te }
L . : : : :
: : : : B
e ; ; ; @ " L%
" | | | | s LA
X
25 : : : : :
s s s 5 ; X
2 : : : : _\A\% &
20 . . . : :
z : : : : A %ﬁﬁ
15 : : : : :
10 =
5 . . . : :
>>
0 . . . . .
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 Pl Cc | Cu
@| BH-FL-18 0.50 SILTY SAND(SM) NP | NP | NP | 0.70 |80.98
X | BH-FL-18 1.50 LEAN CLAY with SAND(CL) 27 19 8
A| BH-FL-18 250 SILTY GRAVEL with SAND(GM) NP | NP | NP | 0.011/1512.06
* | BH-FL-19 0.50 SILTY, CLAYEY SAND(SC-SM) 26 | 19 7 | 259 108.73
®| BH-FL-19 1.50 LEAN CLAY(CI) 40 | 20 | 20
Borehole Depth D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
©| BH-FL-18 0.50 19 0.143 0.013 0.002 27 51.5 35.1 10.7
X| BH-FL-18 1.50 9.51 0.03 0.005 29 18.2 57.4 21.5
A| BH-FL-18 250 50.8 38.921 0.03 0.003 47.7 17.4 27.6 7.3
* | BH-FL-19 0.50 19 0.147 0.023 0.001 12.9 44.3 31.3 11.5
®| BH-FL-19 1.50 19 0.015 0.004 2.8 5.2 68.8 23.2




GRAIN SIZE DISTRIBUTION

GRAIN SIZE 14010505-589-BINAK-W046-REV00.GPJ GINT STD CANADA LAB.GDT 7/31/22

! Barangeotechnics
CLIENT PROJECT NAME _Binak
PROJECT NUMBER _589 PROJECT LOCATION _Booshehr
U.S. SIEVE OPENING IN INCHES T U.S. SIEVE NUMBERS T HYDROMETER
6 43 245 Tau 1/2¥ 3 6 10 1416 55 30 45 50 oo 100,200
100 T : TTT T 1 g [T :d:é | a
% . i i ;
9
85 ;
. o
75
70 \.\
65
(-
; 9%
Q9 60
w
=
E 55
o X
w50
Zz
w
B 45
Ll
€ 40
L
o
35
30 \
25
20 X
15
10
5
0 . . . . .
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 Pl Cc | Cu
@| BH-FL-19 2.50 LEAN CLAY(CI) 36 24 12
X| BH-FL-20 0.50 LEAN CLAY(CI) 49 27 22
A| BH-FL-20 1.50 SILT(ML) 46 28 18
* | BH-FL-20 2.50 LEAN CLAY(CI) 44 25 19
®| BH-FL-21 0.50 LEAN CLAY(CI) 30 19 11
Borehole Depth D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
©| BH-FL-19 2.50 9.51 0.019 0.005 0.7 5.0 75.3 19.0
X| BH-FL-20 0.50 0.15 0.013 0.003 0.0 1.9 74.4 23.7
A| BH-FL-20 1.50 0.15 0.014 0.003 0.0 1.0 75.5 23.5
*| BH-FL-20 2.50 0.15 0.014 0.004 0.0 0.7 76.0 23.3
@®| BH-FL-21 0.50 9.51 0.023 0.006 0.1 14.0 66.0 19.9
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S

LEoTrEmECS

CLIENT
PROJECT NUMBER _589

Barangeotechnics

GRAIN SIZE DISTRIBUTION

PROJECT NAME _Binak

PROJECT LOCATION _Booshehr

U.S. SIEVE OPENING IN INCHES [

1 o, 112

U.S. SIEVE NUMBERS [

HYDROMETER

6 43 215 134 3 4 6 5104416 55 30 45 50 5y 100449200
100 : ® w i EIRPYPF 1T
| T f"ﬁ Ty
95 : \@“"—--69- N
: ! ? j\
85 :
80 g»—
70 R{Q B
65
(-
T X
Q9 60
w
: i\
> 55
m
i
w50
T 4
Ll
€ 40
L
. 35
AR
30 \ k}
25 \
20 L
15 %
>>
10
5
O . . .
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 Pl Cc | Cu
@| BH-FL-21 1.50 LEAN CLAY with SAND(CL) 27 18 9
X| BH-FL-21 2.50 SILTY CLAY with SAND(CL-ML) 26 19 7
A| BH-FL-22 0.50 LEAN CLAY(CI) 41 25 | 16
* | BH-FL-22 1.60 LEAN CLAY(CI) 46 | 26 | 20
®| BH-FL-22 2.60 LEAN CLAY(CI) 47 | 26 | 21
Borehole Depth D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
©| BH-FL-21 1.50 4.75 0.025 0.005 0.0 16.7 66.8 16.5
X| BH-FL-21 2.50 9.51 0.026 0.005 0.1 19.4 60.0 20.5
A| BH-FL-22 0.50 0.15 0.014 0.003 0.0 24 71.8 25.8
* | BH-FL-22 1.60 9.51 0.017 0.005 0.9 3.0 73.2 229
@®| BH-FL-22 2.60 19 0.016 0.003 2.7 3.8 68.0 25.5
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GRAIN SIZE DISTRIBUTION

CLIENT PROJECT NAME _Binak
PROJECT NUMBER _ 589 PROJECT LOCATION _Booshehr
U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL _SAND SILT OR CLAY
coarse fine coarse medium | fine
Borehole Depth Classification LL | PL Pl Cc | Cu
@ BH-FL-23 0.50 LEAN CLAY(CI) M 23 18
X | BH-FL-23 1.50 LEAN CLAY(CI) 47 25 22
A| BH-FL-23 2.50 LEAN CLAY(CI) 43 26 17
* | BH-FL-24 0.50 SANDY LEAN CLAY/(CI) 35 19 16
©| BH-FL-24 1.50 SANDY LEAN CLAY with GRAVEL(CI) 33 20 13
Borehole Depth D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
®| BH-FL-23 0.50 9.51 0.01 0.002 0.4 4.3 64.6 30.7
X | BH-FL-23 1.50 9.51 0.011 0.003 0.8 3.6 67.6 28.0
A| BH-FL-23 2.50 0.15 0.015 0.003 0.0 1.6 72.6 25.8
* | BH-FL-24 0.50 254 0.031 0.003 141 16.4 45.5 24.0
©| BH-FL-24 1.50 19 0.04 0.005 16.1 19.3 43.1 21.5
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GRAIN SIZE DISTRIBUTION

! Barangeotechnics
CLIENT PROJECT NAME _Binak
PROJECT NUMBER _589 PROJECT LOCATION _Booshehr
U.S. SIEVE OPENING IN INCHES T U.S. SIEVE NUMBERS T HYDROMETER
6 43 245 1 244 3 4, 6 ijo 1416 59 30 4 50 gy 100147200
100 g . T .
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL _SAND SILT OR CLAY
coarse fine coarse medium | fine
Borehole Depth Classification LL | PL Pl Cc | Cu
@| BH-FL-24 2.50 LEAN CLAY(CI) 36 21 15
X| BH-FL-25 0.50 LEAN CLAY with SAND(CI) 31 20 11
A| BH-FL-25 1.50 LEAN CLAY(CI) 45 22 23
* | BH-FL-25 2.50 LEAN CLAY(CI) 46 23 23
®| BH-WH-2 0.20 LEAN CLAY(CI) 48 26 22
Borehole Depth D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
©| BH-FL-24 2.50 9.51 0.016 0.003 0.3 8.7 64.3 26.7
X| BH-FL-25 0.50 19 0.023 0.004 3.9 13.0 60.1 23.0
A| BH-FL-25 1.50 9.51 0.012 0.003 1.4 4.0 66.9 27.7
* | BH-FL-25 2.50 9.51 0.013 0.003 0.4 4.7 70.7 24.2
®| BH-WH-2 0.20 2.38 0.006 0.0 0.7 62.0 37.3
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CLIENT

GRAIN SIZE DISTRIBUTION

PROJECT NAME _Binak

PROJECT NUMBER _58

9

PROJECT LOCATION _Booshehr

U.S. SIEVE OPENING IN INCHES [

6

U.S. SIEVE NUMBERS [

HYDROMETER

100 T

6 43

245 134 238 3 4

10 16 30 50 100 200
14 20 60 140
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PERCENT FINER BY WEIGHT
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GRAIN SIZE IN MILLIMETERS

0.01

COBBLES

GRAVEL

SAND

coarse fine

coarse medium | fine

SILT OR CLAY

Borehole

Depth

Classification

LL

PL

Pl

Cc | Cu

BH-WH-2

1.25

LEAN CLAY(CI)

47

26

21

BH-WH-2

3.70

LEAN CLAY(CI)

35

20

15

BH-WH-2

4.05

LEAN CLAY(CI)

34

20

14

BH-WH-2

5.10

LEAN CLAY(CI)

35

19

16

@|*| PN @

BH-WH-2

6.25

LEAN CLAY(CI)

34

19

15

Borehole

Depth

D100

D60

D30 D10

%Gravel

%Sand

%Silt %Clay

BH-WH-2

1.25

2.38

0.008

0.0

0.5

64.3

35.2

BH-WH-2

3.70

2.38

0.009

0.002

0.0

0.5

70.0

29.5

BH-WH-2

4.05

2.38

0.007

0.002

0.0

0.7

68.9

30.3

BH-WH-2

5.10

2.38

0.007

0.0

0.3

61.0

38.7

BH-WH-2

6.25

2.38

0.009

0.001

0.0

0.2

65.8

34.0
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GRAIN SIZE DISTRIBUTION

CLIENT PROJECT NAME _Binak
PROJECT NUMBER _589 PROJECT LOCATION _Booshehr
U.S. SIEVE OPENING IN INCHES [ U.S. SIEVE NUMBERS [ HYDROMETER
6 43 245 14 Mg 3 4, 6 510,16 50 30 40 50 o5 100 ,,200
100 T TIT7TT T |N T T T i 'ﬁmi ki
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES , SILT OR CLAY
coarse fine coarse medium | fine
Borehole Depth Classification LL | PL Pl Cc | Cu
@ BH-WH-2 8.15 LEAN CLAY(CI) 38 | 22 16
X| BH-WH-2 9.15 LEAN CLAY(CI) 37 | 22 15
A| BH-WH-2 11.50 LEAN CLAY(CI) 39 | 22 17
* | BH-WH-2 13.30 LEAN CLAY(CI) 35 | 20 15
®| EL-16 0.70 SILTY, CLAYEY SAND(SC-SM) 24 17 7
Borehole Depth D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
®| BH-WH-2 8.15 2.38 0.01 0.001 0.0 1.6 64.4 34.0
X| BH-WH-2 9.15 2.38 0.014 0.0 14 63.1 35.5
A| BH-WH-2 11.50 2.38 0.019 0.002 0.0 1.0 69.3 29.7
* | BH-WH-2 13.30 1.19 0.007 0.0 0.4 62.2 374
®| EL-16 0.70 19 0.354 0.026 12.9 49.4 25.9 11.8
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CLIENT

GRAIN SIZE DISTRIBUTION

PROJECT NAME _Binak

PROJECT NUMBER _589

PROJECT LOCATION _Booshehr

U.S. SIEVE OPENING IN INCHES [

U.S. SIEVE NUMBERS [ HYDROMETER

6 43 245 1ay Mag 3 , 6 510,16 50 30 45 50 o5 100 ,,200
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL _SAND SILT OR CLAY
coarse fine coarse medium | fine
Borehole Depth Classification LL | PL Pl Cc | Cu
@ EL-16 1.70 LEAN CLAY with SAND(CI) 37 18 19
X| EL-16 2,70 LEAN CLAY with SAND(CI) 34 19 15
A| EL17 0.70 SILTY SAND(SM) NP | NP | NP (10.28|47.41
*| EL-17 1.70 SANDY LEAN CLAY(CL) 29 18 11 | 0.80 |34.37
®| EL17 270 SILTY GRAVEL with SAND(GM) NP | NP | NP | 0.05 [749.59
Borehole Depth D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
©| EL-16 1.70 19 0.029 0.005 6.2 10.8 68.9 14.2
X| EL-16 2,70 9.51 0.015 0.003 2.6 12.4 58.0 27.0
A| EL17 0.70 19 0.197 0.092 0.004 5.8 70.6 18.5 5.1
*x| EL-17 1.70 9.51 0.04 0.006 0.001 2.6 28.3 56.5 12.7
®| EL17 2.70 50.8 3.009 0.024 0.004 36.3 25.1 33.5 5.1
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GRAIN SIZE DISTRIBUTION

PROJECT NAME _Binak

PROJECT NUMBER _589

PROJECT LOCATION _Booshehr

U.S. SIEVE OPENING IN INCHES [

U.S. SIEVE NUMBERS

HYDROMETER
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL _SAND SILT OR CLAY
coarse fine coarse medium | fine
Borehole Depth Classification LL | PL Pl Cc | Cu
@| EL-18 0.70 SILTY SAND(SM) NP | NP | NP | 0.73 |92.48
X| EL-18 1.70 SILTY CLAY with SAND(CL-ML) 27 | 20 7
A| EL-18 270 SILT(ML) NP | NP | NP
*| EL-19 0.70 LEAN CLAY(CI) 43 | 26 17
®| EL-19 1.70 LEAN CLAY(CI) 45 | 26 19
Borehole Depth D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
®| EL-18 0.70 9.51 0.136 0.012 0.001 3.4 57.5 27.6 11.5
X| EL-18 1.70 19 0.033 0.004 11 26.3 51.8 20.8
A| EL-18 2.70 9.51 0.018 0.004 0.8 11.6 65.2 224
*| EL-19 0.70 0.15 0.012 0.002 0.0 0.0 67.4 32.6
®| EL-19 1.70 0.15 0.033 0.004 0.0 0.0 76.8 23.2
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GRAIN SIZE DISTRIBUTION

PROJECT NAME _Binak

PROJECT NUMBER _589

PROJECT LOCATION _Booshehr

U.S. SIEVE OPENING IN INCHES [

U.S. SIEVE NUMBERS [ HYDROMETER
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL _SAND SILT OR CLAY
coarse fine coarse medium | fine
Borehole Depth Classification LL | PL Pl Cc | Cu
@ EL-19 270 CLAYEY GRAVEL(GC) 42 | 25 | 17 196.16158.88
X| EL-20 0.70 LEAN CLAY(CI) 42 | 25 | 17
A| EL-20 1.70 SILT(ML) 41 26 15
* | EL-20 2,70 LEAN CLAY(CI) 31 21 10
Borehole Depth D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay

©| EL-19 270 38.1 22.907 9.425 0.02 77.6 54 13.0 4.0
X| EL-20 0.70 4.75 0.034 0.004 0.0 1.1 72.8 26.1
A| EL-20 1.70 9.51 0.008 0.002 0.2 5.2 63.0 31.6
* | EL-20 2.70 9.51 0.025 0.003 0.4 29 71.3 254
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ATTERBERG

LIMITS' RESULTS

M Barangeotechnics
AN
éLTEr;Th‘ PROJECT NAME _Binak
PROJECT NUMBER _589 PROJECT LOCATION _Booshehr
60 7
@ @ | @ yd
50 A
P /
0 v
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| /
N 20 ?@fp
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X - /
10 6’/
CL-ML é @ @
Og
0 20 40 60 80 100
LIQUID LIMIT
Borehole Depth LL| PL Pl |Fines | Classification
©|BH-FL-18 050, NP| NP| NP| 46|SILTY SAND(SM)
X |BH-FL-18 1.50| 27| 19 8| 79 |LEAN CLAY with SAND(CL)
A | BH-FL-18 250 NP| NP| NP| 35|SILTY GRAVEL with SAND(GM)
* | BH-FL-19 050, 26| 19 7| 43 |SILTY, CLAYEY SAND(SC-SM)
@®|BH-FL-19 150 40| 20| 20| 92|LEANCLAY(CI)
< BH-FL-19 250 36| 24| 12| 94|LEAN CLAY(CI)
O|BH-FL-20 050 49| 27| 22| 98|LEAN CLAY(CI)
A |BH-FL-20 150 46| 28| 18| 99|SILT(ML)
® | BH-FL-20 250 44| 25| 19| 99|LEAN CLAY(CI)
@ | BH-FL-21 050, 30| 19| M 86 |[LEAN CLAY(CI)
O|BH-FL-21 1.50| 27| 18 83 | LEAN CLAY with SAND(CL)
® | BH-FL-21 250, 26| 19 81 [SILTY CLAY with SAND(CL-ML)
@|BH-FL-22 050 41 25| 16| 98 |LEAN CLAY(CI)
* | BH-FL-22 160, 46| 26| 20| 96| LEAN CLAY(CI)
€| BH-FL-22 260 47| 26| 21 94 | LEAN CLAY(CI)
B | BH-FL-23 050 41 23| 18| 95|LEAN CLAY(CI)
¢ |BH-FL-23 1.50| 47| 25| 22| 96|LEAN CLAY(CI)
< |BH-FL-23 250 43| 26| 17| 98|LEAN CLAY(CI)
X | BH-FL-24 050, 35| 19| 16| 70|SANDY LEAN CLAY(CI)
8 BH-FL-24 150 33| 20| 13| 65|SANDY LEAN CLAY with GRAVEL(CI)




ATTERBERG LIMITS 14010505-589-BINAK-W046-REV00.GPJ GINT STD CANADA LAB.GDT 7/31/22

ATTERBERG LIMITS' RESULTS

M Barangeotechnics
AN
éLTEr;Th‘ PROJECT NAME _Binak
PROJECT NUMBER _589 PROJECT LOCATION _Booshehr
60 7
@ @ | @ yd
50 A
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2 v
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g e
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X sns?
10 X /
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Og
0 20 40 60 80 100
LIQUID LIMIT
Borehole Depth LL| PL Pl |Fines | Classification
©|BH-FL-24 250, 36| 21 15| 91 |LEAN CLAY(CI)
X | BH-FL-25 050 31 2| 1 83 | LEAN CLAY with SAND(CI)
A | BH-FL-25 150 45| 22| 23| 95|LEAN CLAY(CI)
* | BH-FL-25 250 46| 23| 23| 95|LEAN CLAY(CI)
@®|BH-WH-2 020 48| 26| 22| 99|LEAN CLAY(CI)
| BH-WH-2 1.25| 47| 26| 21 99 | LEAN CLAY(CI)
O|BH-WH-2 370, 35| 20| 15| 100|LEAN CLAY(CI)
A | BH-WH-2 4.05| 34| 20| 14| 99 |LEAN CLAY(CI)
® | BH-WH-2 510, 35| 19| 16| 100|LEAN CLAY(CI)
@ | BH-WH-2 6.25| 34| 19| 15| 100|LEAN CLAY(CI)
O|BH-WH-2 815 38| 22| 16| 98|LEAN CLAY(CI)
® | BH-WH-2 915 37| 22| 15| 99|LEAN CLAY(CI)
@ | BH-WH-2 1150 39| 22| 17| 99|LEAN CLAY(CI)
* | BH-WH-2 13.30| 35| 20| 15| 100|LEAN CLAY(CI)
€|EL-16 070 24| 17 7| 38|SILTY, CLAYEY SAND(SC-SM)
M EL-16 170 37| 18| 19| 83 |LEAN CLAY with SAND(CI)
¢ EL-16 270 34| 19| 15| 85|LEAN CLAY with SAND(CI)
< |EL17 0.70| NP| NP| NP| 24|SILTY SAND(SM)
X|EL-17 170 29| 18| 11 69 |SANDY LEAN CLAY/(CL)
8 EL-17 270 NP| NP| NP| 39|SILTY GRAVEL with SAND(GM)
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ATTERBERG LIMITS' RESULTS

CLIENT PROJECT NAME _Binak
PROJECT NUMBER _589 PROJECT LOCATION _Booshehr
60 7
@ @ | @ yd
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E
X
10 /
CL-ML @ @
Og
0 20 40 60 80 100
LIQUID LIMIT
Borehole Depth LL| PL Pl |Fines | Classification
©|EL-18 0.70f NP| NP| NP| 39 SILTY SAND(SM)
X |EL-18 1.70| 27| 20 7| 73|SILTY CLAY with SAND(CL-ML)
A EL-18 270, NP| NP| NP| 88|SILT(ML)
* | EL-19 0.70| 43| 26| 17| 100 | LEAN CLAY/(CI)
@®|EL-19 170 45| 26| 19| 100 |LEAN CLAY(CI)
< EL-19 270 42| 25| 17| 17|CLAYEY GRAVEL(GC)
O|EL-20 070 42| 25| 17| 99|LEAN CLAY(CI)
A|EL-20 1.70| 41 26| 15| 95|SILT(ML)
®|EL-20 270 3 21 10| 97 |LEAN CLAY(CI)
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SUMMARY OF LABORATORY RESULTS

CLIENT PROJECT NAME _Binak
PROJECT NUMBER _589 PROJECT LOCATION _Booshehr
Sheet 1 of 2
- ) - Maximum | , Water Dry Satur- ]
coronoe | oepin | e | Tamie | Pay | Tase™ | %000 | G | Comen | ey | aton | 108
BH-FL-18 0.5 NP NP NP 19 46 SM 11.1 1.76
BH-FL-18 1.5 27 19 8 9.51 79 CL
BH-FL-18 25 NP NP NP 50.8 35 GM 10.4 1.90
BH-FL-19 0.5 26 19 7 19 43 SC-SM 10.3 1.80
BH-FL-19 1.5 40 20 20 19 92 Cl
BH-FL-19 25 36 24 12 9.51 94 Cl 9.8 1.87
BH-FL-20 0.5 49 27 22 0.15 98 Cl 8.5 1.82
BH-FL-20 1.5 46 28 18 0.15 99 ML 11.2 1.85
BH-FL-20 25 44 25 19 0.15 99 Cl
BH-FL-21 0.5 30 19 11 9.51 86 Cl 9.5 1.77
BH-FL-21 1.5 27 18 9 4.75 83 CL
BH-FL-21 25 26 19 7 9.51 81 CL-ML 10.4 1.82
BH-FL-22 0.5 41 25 16 0.15 98 Cl
BH-FL-22 1.6 46 26 20 9.51 96 Cl 8.6 1.87
BH-FL-22 2.6 47 26 21 19 94 Cl 11.2 1.75
BH-FL-23 0.5 41 23 18 9.51 95 Cl 11.4 1.73
BH-FL-23 1.5 47 25 22 9.51 96 Cl 9.1 1.91
BH-FL-23 25 43 26 17 0.15 98 Cl
BH-FL-24 0.5 35 19 16 254 70 Cl
BH-FL-24 1.5 33 20 13 19 65 Cl 8.9 1.75
BH-FL-24 25 36 21 15 9.51 91 Cl 10.9 1.79
BH-FL-25 0.5 31 20 11 19 83 Cl
BH-FL-25 1.5 45 22 23 9.51 95 Cl 8.4 1.86
BH-FL-25 25 46 23 23 9.51 95 Cl 9.5 1.92
BH-WH-2 0.2 48 26 22 2.38 99 Cl
BH-WH-2 1.3 47 26 21 2.38 99 Cl
BH-WH-2 3.7 35 20 15 2.38 100 Cl
BH-WH-2 4.1 34 20 14 2.38 99 Cl
BH-WH-2 5.1 35 19 16 2.38 100 Cl 8.5 1.89
BH-WH-2 6.3 34 19 15 2.38 100 Cl
BH-WH-2 8.2 38 22 16 2.38 98 Cl 10.7 1.95
BH-WH-2 9.2 37 22 15 2.38 99 Cl
BH-WH-2 115 39 22 17 2.38 99 Cl
BH-WH-2 13.3 35 20 15 1.19 100 Cl
EL-16 0.7 24 17 7 19 38 SC-SM
EL-16 1.7 37 18 19 19 83 Cl 11.0 1.79
EL-16 2.7 34 19 15 9.51 85 Cl
EL-17 0.7 NP NP NP 19 24 SM 10.5 1.69
EL-17 1.7 29 18 11 9.51 69 CL
EL-17 2.7 NP NP NP 50.8 39 GM 8.3 1.73
EL-18 0.7 NP NP NP 9.51 39 SM
EL-18 1.7 27 20 7 19 73 CL-ML 9.9 1.80
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SUMMARY OF LABORATORY RESULTS

CLIENT PROJECT NAME _Binak
PROJECT NUMBER _589 PROJECT LOCATION _Booshehr
Sheet 2 of 2
- ) - Maximum | , Water Dry Satur- ]
soehoe | Depn | 0| e | Py | Tsae ™| K00 | Stk | coment | Densy | aton | 408
EL-18 2.7 NP NP NP 9.51 88 ML
EL-19 0.7 43 26 17 0.15 100 Cl 11.5 1.76
EL-19 1.7 45 26 19 0.15 100 Cl 9.6 1.83
EL-19 2.7 42 25 17 38.1 17 GC
EL-20 0.7 42 25 17 4.75 99 Cl 10.4 1.71
EL-20 1.7 41 26 15 9.51 95 ML 11.8 1.67
EL-20 2.7 31 21 10 9.51 97 Cl
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A Uniaxial Compression Test

BKP- Lab- UCT

BARAN
CLIENT PROJECT NAME St 055 5y iS5 555 Slalllane
PROJECT NUMBER 589 PROJECT LOCATION JONTY)
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0.1
-3.0 -2.5 -2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0 2.5 3.0
Lateral Strain (%) Axial Strain (%)
Sample Specification Initial Condition
Borehole ID: BH-FL-22 |Bulk Density (kN/m®): 20.33
Depth (m): 1.6-2.0  IDry Density (kN/m’): 18.72
L (cm): 20.00 Moisture Content (%): 8.6
D (cm): 8.30 Strain Rate (%Per min.): 1.00
Test Results
Unconfined Compressive Strength(MPa): 0.4




A Uniaxial Compression Test

BKP- Lab- UCT

BARA
GEDOTECHNICS
CLIENT PROJECT NAME SCw 059y ST Olallao
PROJECT NUMBER 589 PROJECT LOCATION g
0.9
—
0.8 // \
I 0.7 /
©
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w
v 0.6
g
°
o
=
e 0.5
o
o
<
o]
0.4
0.3
0.2
0.1
-3.0 -2.5 -2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0 2.5 3.0
Lateral Strain (%) Axial Strain (%)
Sample Specification Initial Condition
Borehole ID: BH-FL-22 |Bulk Density (kN/m®): 19.49
Depth (m): 2.6-3.0  |Dry Density (kN/m’): 17.52
L (cm): 20.00 Moisture Content (%): 11.2
D (cm): 8.30 Strain Rate (%Per min.): 1.00
Test Results
Unconfined Compressive Strength(MPa): 0.9
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Uniaxial Compression Test

BARA
GEDOTECHNICS
CLIENT PROJECT NAME SCw 059y ST Olallao
PROJECT NUMBER 589 PROJECT LOCATION g
0.7
0.6
g /\
=
= 0.5 /
v
e
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°
o
c
£ 0.4 /
o
o
<
: /
0.3 /
02 /
0.1
-3.0 -2.5 -2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0 2.5 3.0
Lateral Strain (%) Axial Strain (%)
Sample Specification Initial Condition
Borehole ID: BH-FL-23 |Bulk Density (kN/m): 20.84
Depth (m): 1.5-2.0  IDry Density (kN/m’): 19.11
L (cm): 21.80 Moisture Content (%): 9.1
D (cm): 8.15 Strain Rate (%Per min.): 1.00
Test Results
Unconfined Compressive Strength(MPa): 0.6
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Uniaxial Compression Test

BARA
GEDOTECHNICS
CLIENT PROJECT NAME S 059, SeiSU e85 Olallas
PROJECT NUMBER 589 PROJECT LOCATION g
1.4
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c
o
o
<
o]
0.6
0.4
0.2
-3.0 -2.5 -2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0 2.5 3.0
Lateral Strain (%) Axial Strain (%)
Sample Specification Initial Condition
Borehole ID: BH-FL-24 |Bulk Density (kN/m®): 19.68
Depth (m): 25-3.0  |Dry Density (kN/m’): 17.97
L (cm): 15.50 Moisture Content (%): 9.5
D (cm): 8.20 Strain Rate (%Per min.): 1.00
Test Results
Unconfined Compressive Strength(MPa): 1.2
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Uniaxial Compression Test

BARA
GEDTECHNICS
CLIENT PROJECT NAME S 059 SaiST e85 Dlallas
PROJECT NUMBER 589 PROJECT LOCATION STy
1.2
10 /N
= VAN
s /
/
a 0.8 /
°
o
=
E
c
: /
=
> 0.6 //
0.4
0.2
-2.5 -2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 15 2.0
Lateral Strain (%) Axial Strain (%)
Sample Specification Initial Condition
Borehole ID: WH-02  |Bulk Density (kN/m®): 20.48
Depth (m): 5.10-5.40 |Dry Density (kN/m’): 19.15
L (cm): 20.10 Moisture Content (%): 6.9
D (cm): 8.40 Strain Rate (%Per min.): 1.00
Test Results
Unconfined Compressive Strength(MPa): 1.0
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CLIENT

Uniaxial Compression Test

PROJECT NAME

PROJECT NUMBER 589

PROJECT LOCATION

S 0395 SSS g5 Slalllas

ey

Unconfined Stress (Mpa)

,..
¢

13

1.2

11 /

1.0 /
0.9 /

0.8 /

0.7

0.6 /

0.5

0.4

Q.3 /
0.2 /

-3.0

-2.5 -2.0 -1.5 -1.0
Lateral Strain (%)

®
®

-0.5 0.0 0.5 1.0 1.5
Axial Strain (%)

2.0

2.5

Sample Specification

Initial Condition

Borehole ID:
Depth (m): 8
L (cm):

D (cm):

WH-02  |Bulk Density (kN/m®):
.15-8.50 | Dry Density (kN/m"®):
20.85 Moisture Content (%):

8.30 Strain Rate (%Per min.):

21.65
19.56
10.7
1.00

Test Results

Unconfined Compressive Strength(MPa): 1.3

3.0




o-¥ u.u.ag.a..a

~

&l akads b g lojl



v

q —_—

7z "1 ~I0n

ASI =" 1

o0 05/ =4

DAUY/PPOTT PaINIqID) =S

am=y

aroi1 2/P="a

210N
9L°0 €0°0 0¢'T €0°0 S'68 78 St €8 TI-'T1 C0-HM-HY
99°0 €0°0 LTl 00 S8 43 1c S6-S1L'6 C0-HM-HY
690 €00 0¢'T 00 06 08 (44 §'9-¢T9 C0-HM-HY
¥9°0 €00 LT1 00 ¢8 18 0T €r-c0v C0-HM-HY
9T°0 10°0 6C'1 10°0 88 8L 8 0°1-S°0 €¢14-HY
wo 00 40! 100 £6 L8 ST 0¢€-6T 1¢71d-Hd
91°0 100 ¥l 100 08 98 S 0°1-S°0 1T 14-H4
o 100 LET 100 00T 88 ! 0CT-¢1 0Z-14-Hd
Cedi) “edp) ¢ ‘edy) s i ww 3Y) peo w) ydd *ON 9[0Y2.10
( BEEEEOeio) i5n Cedp) "1 4 (Cedin) s1 () @ (wrur) A (5y) peog (w) ydoq N d[0yp10g

68¢ oy 1eloag

SOINHDALOAD
o L)

L |t a e il S tey o

amey 133foag)|

Jnsayy jsa proT jutoqg




I u.u.ag.a..a

-~

raiiomen (g0 39 s Lo



BKP-Lab- DST
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BARAN
GEOTECHNICS

CLIENT

PROJECT NUMBER

PROJECT NAME

589

Direct Shear Test

PROJECT LOCATION

S 059 SuiSG 955 Slalllas

Ry

Shear strenght kPa

80.0 80.0
70.0 70.0
60.0 60.0 //
50.0 e s 500 /
47 : /
=
>
400 (A/[ § 400 /
A 2
30.0 / / @ 300 //
/ " )7
20.0 '/‘/' v"‘k.' 20.0
10.0 10.0
0.0 " 0.0
0 2 4 6 8 10 12 14 16 18 20 0 20 40 60 80
Shear Strain % Normal Stress kPa
Borehole ID: EL-16 Sample Type: Remolded
Sample Depth (m): 1.7-2.0 Test Type: Fast

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): 3.0 3.0 3.0 Moisture (%): 10.9 11.2 11.1  |Moisture (%): 11.8 11.9 8.7
B*L (cm*cm):  10*10 10*10 10*10  [Saturation (%): 56.96 57.19  58.01 |Saturation (%): 98.40 98.40 98.20
Ya(KN/m’): 17.58 17.45 18.60  [Void Ratio: 0.51 0.52 0.51 | Void Ratio: 0.32 0.32 0.23
Test Results
C (kPa): 9.70
¢ (Degree): 29

100
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CLIENT

PROJECT NUMBER

PROJECT NAME

589

PROJECT LOCATION

Direct Shear Test

S 059 SuiSG 955 Slalllas

Ry

Shear strenght kPa

80.0 80.0
70.0 70.0 //
60.0 60.0 //
50.0 (A/i X g 50.0 ®
/A/ E
(=
40.0 s 400 /
]
30.0 4 ) 30.0 /
—0— a4
20.0 ot 20.0 /
10.0 / 10.0
0.0 * 0.0
0 2 4 6 8 10 12 14 16 0 20 40 60 80 100 120
Shear Strain % Normal Stress kPa
Borehole ID: EL-17 Sample Type: Remolded
Sample Depth (m): 0.7-1.0 Test Type: Fast
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): 3.0 3.0 3.0 Moisture (%): 10.0 10.1 10.0 |Moisture (%): 21.3 21.7 22.9
B*L (cm*cm):  10*10 10*10 10*¥10  [Saturation (%): 48.14 49.22  48.14 |Saturation (%):  97.80 98.00 97.90
Ya(KN/m’): 17.09 17.17 17.18 | Void Ratio: 0.55 0.54  0.55 |Void Ratio: 0.58 0.59 0.62
Test Results
C (kPa): 10.00
¢ (Degree): 29
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CLIENT

PROJECT NUMBER

PROJECT NAME

589

Direct Shear Test

PROJECT LOCATION

S 059 SuiSG 955 Slalllas

Ry

Shear strenght kPa

80.0 80.0 7
70.0 70.0 //
60.0 60.0 //
L ¥4
50.0 g 50.0
s £
(=
40.0 o s 400 /
- & /
5
/ 5
30.0 ¢ ) 30.0 /
PP o o
20.0 '/‘/' '/3, 20.0
10.0 (/ 10.0 ¢/
0.0 ¥ 0.0
0 2 4 6 8 10 12 14 16 18 20 0 20 40 60 80 100 120
Shear Strain % Normal Stress kPa
Borehole ID: EL-17 Sample Type: Remolded
Sample Depth (m): 2.7-3.0 Test Type: Fast

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): 3.0 3.0 3.0 Moisture (%): 8.5 8.6 8.8 |Moisture (%): 11.9 12.0 11.8
B*L (cm*cm):  10*10 10*10 10*¥10  [Saturation (%): 49.02 49.45 50.75 |Saturation (%):  98.80 99.10 99.00
Ya (kN/m’): 18.16 18.14 18.11 [ Void Ratio: 0.46 0.46 0.46 |Void Ratio: 0.32 0.32 0.31
Test Results
C (kPa): 8.60
¢ (Degree): 30

140
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CLIENT

PROJECT NUMBER

PROJECT NAME

589

Direct Shear Test

PROJECT LOCATION

S 059 SuiSG 955 Slalllas

Ry

Shear strenght kPa

80.0 80.0
70.0 70.0 //
60.0 60.0 /|
A—A [ J /
50.0 il 500 /
A" [
s (A/ 5
(=
40.0 s 400 /
]
30.0 K ] 30.0 Wi
o9 090—90
20.0 e 200
10.0 / 10.0
0.0 I 0.0
0 2 4 6 8 10 12 14 16 18 20 0 20 40 60 80 100
Shear Strain % Normal Stress kPa
Borehole ID: EL-18 Sample Type: Remolded
Sample Depth (m): 1.7-2.0 Test Type: Fast
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): 3.0 3.0 3.0 Moisture (%): 10.0 9.9 9.8 [Moisture (%): 15.3 14.8 13.7
B*L (cm*cm):  10*10 10*10 10*¥10  [Saturation (%): 56.12 55.71 55.00 [Saturation (%): 97.30 97.40 97.80
Ya (kN/m’): 18.00 18.02 18.12 [ Void Ratio: 0.47 0.47 0.47 ]Void Ratio: 0.42 0.40 0.37
Test Results
C (kPa): 9.30
¢ (Degree): 28.6

120
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CLIENT

PROJECT NUMBER

PROJECT NAME

589

Direct Shear Test

PROJECT LOCATION

S 059 SuiSG 955 Slalllas

Ry

Shear strenght kPa

80.0 80.0
70.0 70.0 //
60.0 60.0 //
/
50.0 Em—— § 50.0
A/ - £
(=
40.0 s 400 /
A 3
/ /!/-«/"*—. 5
300 /./_/ 5 300 /
——— /
20.0 / e 20.0 /
/ /,// /
10.0 " /‘/ 10.0
0.0 ¥ 0.0
0 2 4 6 8 10 12 14 16 18 20 0 20 40 60 80 100
Shear Strain % Normal Stress kPa
Borehole ID: EL-19 Sample Type: Remolded
Sample Depth (m): 0.7-1.0 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): 2.0 2.0 2.0 Moisture (%): 11.4 11.5 11.6 |Moisture (%): 15.9 244 20.9
B*L (cm*cm): 6*6 6*6 6*6 Saturation (%): 59.68 59.15 60.73 |Saturation (%):  98.70 98.80 98.80
Ya(KN/m’): 17.59 17.49 17.47 | Void Ratio: 0.51 0.52 0.51 |Void Ratio: 0.43 0.66 0.56
Test Results
C (kPa): 11.20
¢ (Degree): 27

120
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Direct Shear Test

BARAN
GEOTECHNICS
CLIENT PROJECT NAME S 059y S8y Sl
PROJECT NUMBER 589 PROJECT LOCATION At
120.0 120.0
110.0 110.0
100.0 100.0 /
90.0 o 90.0 /
80.0 /A/ 80.0 /
70.0 / < 700
=
/ £ /
& 600 8 600
=3 -
£ / @ /
@ 500 § 500 /
@ <
g ; »
i /
5 400 % / 40.0
o
S ° o009 /
30.0 "~ 30.0
20.0 // 20.0 /
10.0 / 10.0 //
0.0 ¥ 0.0
0 2 4 6 8 10 12 14 16 18 20 0 20 40 60 80 100 120 140 160 180
Shear Strain % Normal Stress kPa
Borehole ID: EL-19 Sample Type: Remolded
Sample Depth (m): 2.7-3.0 Test Type: Fast
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): 3.0 3.0 3.0 Moisture (%): 9.5 9.6 9.5 Moisture (%): 11.2 11.1 11.0
B*L (cm*cm):  10*10 10*10 10*¥10  [Saturation (%): 56.74 58.11 56.74 |Saturation (%):  98.00 98.10 98.30
Ya (kN/m’): 18.36 18.43 18.36 | Void Ratio: 0.44 0.44 0.44 ]Void Ratio: 0.30 0.30 0.30
Test Results
C (kPa): 5.70
¢ (Degree): 30.3
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Direct Shear Test

BARAN
GEOTECHNICS
CLIENT PROJECT NAME S 059y S8y Sl
PROJECT NUMBER 589 PROJECT LOCATION At
80.0 80.0
70.0 70.0 //
60.0 60.0 //
()
50.0 e ma s 500 2
x
el 5 /
(=
S 400 s 400 /|
f / =8 & /
® ‘/_/I/.'/.> °
c 3
£ 300 ;{ ot B 300 /
wn
o~ T /
& Lo
200 |- 1./ / ? = 200 //
10.0 ‘/ 10.0
0.0 £* 0.0
0 2 4 6 8 10 12 14 16 18 20 0 20 40 60 80 100 120
Shear Strain % Normal Stress kPa
Borehole ID: EL-20 Sample Type: Remolded
Sample Depth (m): 0.7-1.0 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 (%): 10.3 10.5 10.2  |Moisture (%): 24 .4 25.8 25.7
B*L (cm*cm): 6*6 6*6 6*6 Saturation (%): 49.94 49.90 49.46 |Saturation (%):  97.60 97.90 97.40
Ya(KN/m’): 17.14 17.01 17.15  |Void Ratio: 0.55 0.56 0.55 |Void Ratio: 0.66 0.70 0.70
Test Results
C (kPa): 13.20
¢ (Degree): 26
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Direct Shear Test

BARAN
GEOTECHNICS
CLIENT PROJECT NAME S 059y S8y Sl
PROJECT NUMBER 589 PROJECT LOCATION At
80.0 80.0 /
70.0 70.0 //
60.0 60.0 //
50.0 s 500 /
e x
- g
(=
§ w0 ﬂ/ 8 400 /
: =l -
S 2
=) 30.0 * 30.0
wn
3 | o—o
2 / /l/ e
20.0 / = 20.0
10.0 /‘ 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-18 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 (%): 11.1 11.0 11.2  |Moisture (%): 20.0 20.4 16.9
B*L (cm*cm): 6*6 6*6 6*6 Saturation (%): 57.70 56.47 58.22 |Saturation (%):  99.30 99.20 99.30
Ya(KN/m’): 17.55 17.48 18.60  |Void Ratio: 0.51 0.52 0.51 |Void Ratio: 0.53 0.54 0.45
Test Results
C (kPa): 10.50
¢ (Degree): 27
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Direct Shear Test

BARAN
GEOTECHNICS
CLIENT PROJECT NAME S S5 655 Slalllan
PROJECT NUMBER 589 PROJECT LOCATION
60.0 60.0
500 50.0 /
A—A
| _ate °
40.0 (A’H 40.0 /
© /
Q.
=3
£ /] g
[ X
§ 300 /‘ £ 300 /
% 2
5 £
3 5 °
[}
2.0 & 200 /
VH,,.—»—Q °
’/"‘ o
10.0
Y 10.0 /
0.0 I*
0 2 4 6 8 10 12 14 16 18 20 0.0
sh Strain % 0 20 40 60 80 100 120
ear ° Normal Stress kPa
Sample ID: BH-FL-18 Sample Type: Remolded
Sample Depth (m): 2.5-3.0 Test Type: Fast
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): 3.0 3.0 3.0 Moisture (%): 10.5 10.3 10.3  |Moisture (%): 13.3 12.9 12.4
B*L (cm*cm):  10*10 10*10 10*10  |Saturation (%): 74.29 73.75 72.67 |Saturation (%): 94.68 94.03 91.83
Ya (kN/m’): 19.00 19.07 19.10 [ Void Ratio: 0.37 0.36 0.37 [Void Ratio: 0.37 0.36 0.35
Test Results
C (kPa): 2.25
¢ (Degree): 27
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CLIENT
PROJECT NUMBER

PROJECT NAME

589

Direct Shear Test

PROJECT LOCATION

S 09 SeiSSg55 Slalllae

A9

Shear strenght kPa

80.0 80.0
70.0 70.0 //
60.0 60.0 //
50.0 © 50.0 /
[ &
] £
=)
400 § 400 %
e - 3
e )_/-/'/F §
<
30.0 re o 300
/ / | —o—o—©
20.0 / /,, 20.0
10.0 , ’./ 10.0
0.0 0.0
0 2 4 6 8 10 12 14 16 18 20 0 20 40 60 80 100
Shear Strain % Normal Stress kPa
Borehole ID: BH-FL-19 Sample Type: Remolded
Sample Depth (m): 2.5-3.0 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 (%): 6.1 6.2 6.2 Moisture (%): 14.8 14.9 14.7
B*L (cm*cm): 6%6 6%6 6*6 Saturation (%): 43.51 43.79  44.22 [Saturation (%):  99.70 99.20 99.30
Ya (KN/m”): 19.32 19.31 19.40 [ Void Ratio: 0.37 0.37 0.37 | Void Ratio: 0.39 0.40 0.39
Test Results
C (kPa): 9.30
O (Degree): 28

120
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Direct Shear Test
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BARAN
GEOTECHNICS
CLIENT PROJECT NAME S 059y S8y Sl
PROJECT NUMBER 589 PROJECT LOCATION At
80.0 80.0
70.0 70.0
60.0 60.0
50.0 _pe T s 500 °
g A/z/k S '
=3
£ & s
o =)
S 400 A § 400
5 f 3
= | m—tm 5
s @
§ P /_/.—IH_ 3
v 300 % ///I’ n 30.0
200§ F — ) 200
/ //‘/
10.0 V’ 10.0
0.0 I 0.0
0 2 4 6 8 10 12 14 16 18 20 0 20 40 60 80 100 120
Shear Strain % Normal Stress kPa
Borehole ID: BH-FL-24 Sample Type: Remolded
Sample Depth (m): 1.5-2.0 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 (%): 8.9 8.6 8.5 [Moisture (%): 18.5 18.3 22.5
B*L (cm*cm): 6*6 6*6 6*6 Saturation (%): 47.62 46.40 45.48 |Saturation (%):  99.00 98.60 99.50
Ya(KN/m’): 17.72 17.77 17.79  |Void Ratio: 0.50 0.49 0.50 |Void Ratio: 0.50 0.49 0.60
Test Results
C (kPa): 10.20
¢ (Degree): 27
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Direct Shear Test

BARAN
GEOTECHNICS
CLIENT PROJECT NAME S 059y S8y Sl
PROJECT NUMBER 589 PROJECT LOCATION At
80.0 80.0
70.0 70.0
60.0 60.0
50.0 g 50.0
| A2 £ 1 d
£ 400 A,///A_ 8 400
z o 2
& / | m——® 8
£ 300 /./PJ/'*/’ B 300
wn
§ //-/ | o
& o—o
20.0 20.0
//o/
10.0 ‘/ 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
Shear Strain % Normal Stress kPa
Borehole ID: BH-FL-25 Sample Type: Remolded
Sample Depth (m): 1.5-2.0 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 (%): 12.0 12.1 12.0 |Moisture (%): 18.6 18.4 27.5
B*L (cm*cm): 6*6 6*6 6*6 Saturation (%): 76.94 88.41 76.94 |Saturation (%):  99.40 98.80 99.20
Ya (kN/m’): 18.75 19.45 18.66 | Void Ratio: 0.41 0.36 0.41 [Void Ratio: 0.50 0.50 0.73
Test Results
C (kPa): 9.80
¢ (Degree): 26
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last - o S slaaY Sl 5 (Sod slo yiel,b solpiion polis

Layer type according to Unified Marl/ClayStone Marl/ClayStone Marl/ClayStone Unit
method (CL) (CL) (CL) m
Depth 0.5-1.0 1.0-2.0 2.0-3.0 m
Soil cohesion (Cu) 0.5-1.5 1.0-3.0 3.0-5.0 kg/cm?2
Soil wet density (yw) 1.9-2.0 2.0-2.1 2.05-2.15 g/em3
Rl mOd”’%f elasticity 100-300 200-600 600-1000 | kg/em2
Soil Poisson ratio (v) 0.35-0.40 0.35-0.40 0.35-0.40 -
242l b S sloaY (Sl § (S5 sla il b oloidy polis
Layer type according to | Marl/ClayStone Marl/ClayStone | Marl/ClayStone | Marl/ClayStone Unit
Unified method (CcL) (CL) (CL) (cL) "
Depth 0.5-1.0 1.0-2.0 2.0-3.0 4.0-15.0 m
Soil cohesion (Cu) 0.5-1.5 1.0-3.0 3.0-5.0 4.0-6.0 kg/cm?2
Soil wet density 1.9-2.0 2.0-2.1 205215 | 2122 | g/em3
()
Soil module of
elasticity (Es) 100-300 200-600 600-1000 800-1000 | kg/cm?2
Soil P "’;lf)"” rato ) 35.0.40 0.35-0.40 0.35-0.40 | 0.35-0.40 -
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Allowable bearing capacity (kg/cm2)

Settlement (cm)

Strip Foundation - W-046- Zonel

0.00

0.00
0.25
0.50
0.75
1.00
1.25
1.50
1.75
2.00
2.25
2.50
2.75
3.00

0.25 0.5 0.75 1 1.25 1.5 1.75

Foundation width (m)

0.25 0.5 0.75 1 1.25 1.5 1.75

Foundation width (m)

Fatow abim

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

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




Allowable bearing capacity (kg/cm2)

Settlement (cm)

4.00

3.50

3.00

2.50

2.00

1.00

0.50

0.00

0.00

1.00

1.50

2.00

2.50

3.00

Shallow Foundation - W-046- Zone 11

C———
4\ / ~
——L/B=1 ’
L/B=2
L/B=5
L/B=10
0 1 2 3 4 5 6
Foundation width (m)
4
\;
—e—L/B=1
L/B=2 \
rrrrrrrrr L/B=5 —
L/B=10
0 1 2 3 4 6
Foundation width (m)
Fanos abim
D=1Im
Df=1m
Notes:

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




Allowable bearing capacity (kg/cm2)

Mat Foundation
W-046-Zone 11

5.00

4.50

4.00

3.50

3.00

2.50

N
=
S

1.50

1.00

0.50 -

0.00

0.00 1.00 2.00

3.00
Settlement (cm)

Fanow abim

D=1m
Df=1m

Notes:

4.00

5.00

D : Depth of footing with respect to ground surface

Df :Depth of footing embedment




W-046-S, 4ol - o G o lp 6)l9 o o ol oS Jgoto

B(m) Ks(kg/cm?®)
L/B=10
0.5 2.77
1.0 1.72
1.5 1.35

W-046-Y 4ol - 20 5 s sl S5 5 (ohebions soniyo o st Josll (155 g

o kg/em®) (s o i Jodll S Jpae
L/B=1 L/B=2 L/B=5 L/B=10
1.0 3.01 2.45 2.20 2.10
2.0 1.94 1.70 1.58 1.54
3.0 1.49 1.35 1.27 1.25
4.0 1.28 1.15 1.07 1.05
5.0 1.21 1.09 1.01 1.00

BoL (m) Sccm) kg/em?)os S g i Joall S Jyoto
12x20 5.0 2.76 1.38 0.69
1010 5.0 3.12 1.56 0.78
20x20 5.0 2.28 1.14 0.57
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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 = cN¢ ss dciegebe + qNgSqdqiqgqbg + 0.5yB’ N, S,dyi,g,by
When @=0
Use Quit =5.14 Sy (14+Sc+d’c —1’c- b’c- g’c) q
Ny = e tan?( 45+®/2)
Ne=(Ng—1)cot®
Ny = 1.5(Nq -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—pu2

AH= qoB’ m I I¢ s

AH= Settlement

qo= Load

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

Es = Secant Modulud of Soil

p = 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 Es are similar.

9 St ot
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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'0+ AP
0og 7
1+e0 P'0

Normally consolidated clays: Sc=

Pre- consolidated clays:

_CrH Pc | CcH P'0+ AP

= 0g — (0]
1+e0 P'0  1+e0 Pc

Se

For P'y<P. <P’y + AP

CrH P'0o+ AP
= 10g—;
1+e0 P'0

Se

For P'o+ AP <P/,

Sc= Consolidation settlement for clay layer

C= 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.

9SOt



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— pu? 1-2un
AH = q,B’ I + L)l 5-1
q E, (1 = 2) F (5-16)
where go = intensity of contact pressure in units of E;

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,, i = 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:

; i L VM2 ) IME AN (M + IM? + 1)1 + N2 @
l =
w MQ + VYM? + N2 + 1) M+ VM2 + N2 +1
M
L= iV—tan ! (tan”! in radians) b)

2m NJM?+ N2+ 1

LI
where M = 5

Figure 5-7  Influence factor I 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

20U pud damlxe 53 03V (5 ol )l polis

N M=10 1.1 1.2 1.3 14 1.5 1.6 1.7 1.8 1.9 2.0
02 I, =0.009 0.008 0.008 0.008 0.008 0.008 0.007 0.007 0.007 0.007 0.007
L, =0.041 0.042 0.042 0.042 0.042 0.042 0.043 0.043 0.043 0.043 0.043

04 0.033 0.032 0.031 0.030 0.029 0.028 0.028 0.027 0.027 0.027 0.027
0.066 0.068 0.069 0.070 0.070 0.071 0.071 0.072 0.072 0.073 0.073

0.6 0.066 0.064 0.063 0.061 0.060 0.059 0.058 0.057 0.056 0.056 0.055
0.079 0.081 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 0.095 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
0.083 0.088 0.091 0.095 0.098 0.100 0.102 0.104 0.106 0.108 0.109

1.5 0224 0224 0.224 0.223 0222 0220 0219 0217 0216 0214 0213
0.075 0.080 0.084 0.089 0.093 0.096 0.099 0.102 0.105 0.108 0.110

20 0.285 02838 0290 0.292 0.292 0292 0292 0.292 0.291 0.290 0.289
0.064 0.069 0.074 0.078 0.083 0.086 0.090 0.094 0.097 0.100 0.102

3.0 0363 0.372 0379 0.384 0.389 0.393 0.396 0.398 0.400 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

4.0 0.408 0.421 0431 0.440 0.448 0455 0.460 0465 0.469 0473 0476
0.037 0.041 0.044 0.0483 0.051 0.054 0.057 0.060 0.063 0.066 0.069

5.0 0437 0452 0465 0.477 0487 049 0.503 0.510 0516 0522 0.526
0.031 0.034 0.036 0.039 0.042 0.045 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 0.036 0.038 0.040 0.043 0.045 0.047 0.050

7.0 0.471 0490 0506 0.520 0.533 0.545 0.556 0.566 0.575 0.583 0.590
0.022 0.024 0.027 0.029 0.031 0.033 0.035 0.037 0.039 0.041 0.043

8.0 0.482 0502 0.519 0.534 0.549 0561 0.573 0.584 0.594 0.602 0.611
0.020 0.022 0.023 0.025 0.027 0.029 0.031 0.033 0.035 0.036 0.038

9.0 0.491 0.511 0529 0.545 0.560 0.574 0.587 0.598 0.609 0.618 0.627
0.017 0.019 0.021 0.023 0.024 0.026 0.028 0.029 0.031 0.033 0.034

10.0 0.498 0.519 0.537 0.554 0570 0.584 0.597 0.610 0.621 0.631 0.641
0.016 0.017 0.019 0.020 0.022 0.023 0.025 0.027 0.028 0.030 0.031

20.0 0.529 0.553 0.575 0.595 0.614 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 0016

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
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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 90 100 250 500 1000
02 I, =0007 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006
L, =0.043 0.044 0.044 0.044 0.044 0.044 0044 0044 0044 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
0.074 0.075 0.075 0.075 0.076 0.076 0.076 0.076 0.076 0.076 0.076

0.6 0.053 0.051 0.050 0.050 0.050 0.049 0.049 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 0.082 0.081 0.080 0.080 0.080 0.079 0.079 0.079 0.079 0.079
0.107 0.111 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 0.112 0.111 0.111 0.110 0.110 0.110
0.114 0.120 0.122 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
0.118 0.130 0.134 0.136 0.137 0.138 0.138 0.139 0.140 0.140 0.140

20 0.284 0271 0.267 0.264 0.262 0.261 0.260 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 0.374 0373 0368 0.367 0.367
0.097 0.122 0.131 0.137 0.141 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 0451 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 0.543 0540 0.536 0.534 0.522 0519 0.519
0.070 0.098 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 0.604 0.601 0.598 0.595 0.579 0.576 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 0.618 0.653 0.658 0.658 0.656 0.653 0.650 0.647 0.628 0.624 0.623
0.053 0.078 0.092 0.103 0.112 0.119 0.125 0.129 0.152 0.157 0.158

8.0 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 0.716 0.730 0.736 0.737 0.736 0.735 0.732 0.710 0.704 0.702
0.042 0.064 0.077 0.088 0.097 0.105 0.112 0.118 0.149 0.156 0.158

10.0 0.679 0.740 0.758 0.766 0.770 0.770 0.770 0.768 0.745 0.738 0.735
0.038 0.059 0.071 0.082 0.091 0.099 0.106 0.112 0.147 0.156 0.158

20.0 0.756 0856 0.896 0.925 0.945 0.959 0969 0.977 0982 0.965 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 0832 0977 1.046 1.102 1.150 1.191 1.227 1.259 1.532 1.721 1.879
0.001 0.001 0.002 0.002 0.002 0.003 0.003 0.003 0.008 0.016 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)
Bowels gslao b o 3L jlxo Gl 30
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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 0.001 150
Where strain does not occur 0.005 0.005
Multistory brick wall 25 LH=z25

[/Hto3 0.0003 0.0004 100 LH=15
Multistory brick wall

I/H over 5 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 mm/year
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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
SOILT!;FégFILE solL PRng’tsl.ERr:;l#ngNERlc Shwsg%ga!mlz. Vs ndard Fe ot I:y:r:] :L_Eﬂf bty Undrained Sha?;gtmngth, 5y psf
Sa Hard Rock > 5,000
(1,500)
Sg 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) (100y
5 Stiff Soil Profile 600 to 1,200 151050 1,000 to 2,000
(180 to 360) (50 to 100)
Sg! Soft Soil Profile < 600 <15 < 1,000
(180) (50)
S¢ Soil Requiring Site-specific Evaluation. See Section 1629.3.1.

1Soil 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, w,. = 40 percent
and s, < 500 psf (24 kPa). The Plasticity Index, PI, and the moisture content, Wy, shall be determined in accordance with approved national standards.
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codgS w9y ! p (Kp) polie g (Ka) S yxo jLid il o

Sin® (a + @)

Sin’a.Sin(a —0)| 1+ \/ S_’.”(¢ + 5)-51:” (-5
Sin(a = 6).Sin(a + ) |

_Sinz(a -9)
Sina.Sin(a + )| 1 \/ Sin(¢ +0).Sin(¢ + )

Sin(a + 8).Sin(a + B) |

gl = {BD(4E)
T sin {a + )
AE = AB ———
__sin(p—f)
BD = AB sin (x + p)

Al e
=N a

180° — o — 8

S p glis ;L (gl g il 095 (C ) SLa 5 glis (59,0 Gaaed (5150 900 2l Sa (B)



B=0° 5 01=90° (511 (el (g 42) S 5 yxa 5L ol Jgui

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° (gl y (cualsS g, 4) S pylio jLid Sl ps 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
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ahe

K. =K, Sid+a)

ave

Sin’(a, + 0 — @)

Cos 0.Sin’a,,.Sin(a, + 6 + 5){1 n \/ fgi”(¢ + 5).Sin(¢'— 0-4,) }
Sin(a, +0 +8).Sin(a, — B,)

K =

ae
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P
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14
Sin*(a, +¢ - 0)

Sin(p+0).Sin(p+ B, —0) |
Sin(a, —6 - 0).Sin(a, — B,)

K:
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Kh
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)
Kn: Earthquake Horizontal Coefficient
Kv: Earthquake Vertical Coefficient
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