db

KU

Sy (S5 Ofwo M gi il I 9 CublagS
PVl oo (G S Ay 0 w9y S Cled

3b o> bolas > pww Sluwwl ol curdgo oSl
NISOC ST BB 9 Py Sy Setge o5 N
W028 cuxdgo 4 bg2 0 BARAN (‘/ ¥.=]
2 oybons 0Lad GEOTECHNICAL INVESTIGATION REPORT- W028
053073 _ 9184 0395 | o Gy | owiSolo | ODgd | by | Sasegy | Jbe | 4k 72 51 11 axio o)los
BK | WO028 | PEDCO | 110 | GT RT 0001 | D02

0350 2T 9 Gial33) g cublag 5

GEOTECHNICAL INVESTIGATION REPORT- W028

S (S5 o ddgi 1331 g CalblagSS

IDC: Inter-Discipline Check

IFC: Issued For Comment

IFA: Issued For Approval

AFD: Approved For Design

AFC: Approved For Construction
AFP: Approved For Purchase
AFQ: Approved For Quotation

IFI: Issued For Information

AB-R: As-Built for CLIENT Review
AB-A: As-Built —Approved

D02 JUN.2022 IFA BKP Co. M.Fakharian | A.M.Mohseni

D01 NOV.2022 IFA BKP Co. M.Fakharian | M.Mehrshad

D00 MAY.2022 IFC BKP Co. M.Fakharian | M.Mehrshad

Rev. Date Purpose of Issue/Status Prepared by: Checked by: Approved by: CLIENT Approval
Class:1 CLIENT Doc. Number:F0Z-707554
Status:




db

KU

Sy (S5 Ofwe M gi il g CublugS

PV e o7 S Ay 53 (w9 S Cullad

iy e

Sz bolad 9 (Blr o Oluli ol Cudge CSbo | B
NISOC - al-'w e II.'—Ir —|
WO028 Cuxdgo 4 b gy 0 BARAN =)
*olows 0lolt GEOTECHNICAL INVESTIGATION REPORT- W028

053-073-9184

0395

G A oS yole OMgud &y e £9 Ju LE ]

72 51 2: axio ojlods

BK | Wo028 | PEDCO | 110 | GT RT 0001 | D02
REVISION RECORD SHEET

PAGE | D00 | D01 | D02 | D03 | Do4 PAGE | poo | po1 | D02 | D03 | Doa
1 X 66 X
2 X 67 X
3 X 68 X
4 X 69 X
5 X 70 X
6 X 71 X
7 X 72

8 X 73

9 X 74

10 X 75

11 X 76

12 X 77

13 X 78

14 X 79

15 X 80

16 X 81

17 X 82

18 X 83

19 X 84

20 X 85

21 X 86

22 X 87

23 X 88

24 X 89

25 X a0

26 X 91

27 X a2

28 X a3

29 X 94

30 X 95

31 X 96

32 X a7

33 X 98

34 X a9

35 X 100

36 X 101

37 X 102

38 X 103

39 X 104

40 X 105

41 X 106

42 X 107

43 X 108

44 X 109

45 X 110

46 X 111

47 X 112

48 X 113

49 X 114

50 X 115

51 X 116

52 X 117

53 X | x 118

54 X | X 119

55 X | X 120

56 X | X 121

57 X | x 122

58 X 123

59 X 124

60 X 125

61 X 126

62 X 127

63 X 128

64 X 129

65 X 130




W (K Ol Igi sl 9 bl 3!
b PV SO S 4 53 (Gue) 95 Sl ol e

gy,

Y »;
m Sl babs 9 (Al Sluli olr cudgo cSls | e

NISOC W028 cusdgo 4 bg2 0 BARAN @R( | [5
*olows 0lolt GEOTECHNICAL INVESTIGATION REPORT- W028
053 073-0184 | 0 | oA 6w | oxple | hhed | iy | @omey | Jom | o T2 5l 31 anioood
BK W028 PEDCO 110 GT RT 0001 D02
s G

e e e ot 2o et sernnen ORI

S 0595 (soyos Slasie - 1 Lab
| S— Bl 553 0] (S Cumdg g zob 0,ind CEle (o) oges (ol (po; -2 uab
22 ettt oo sl ngls -3 b
B e R e e 2Rilesl slo ool — 4 Lad
3D ettt S g55 lamMe sy 5 b oyl - 5 s
S, b gloosglls jlome o)l Cad s - 6 fuad
S0 s s 555 &5k, lul os g (bl jlid ol po yuas =7 fuad
03 s s s e S5 slbaog § 5T am (sonres -8 Jab




|| W (S Ol Igi Jal 1 9 bl 2
PV o S S i 53 (e 9) S CleS y@_ =

Y7 e
m Sbz balas 9 Al g Olugwli ol Cuxdagn cle S

HIRG — ]
NISOC . ENER .‘_Ir'—'
W028 Cuxge 4 by 0 eazay (&) [/
I oylowy 0les GEOTECHNICAL INVESTIGATION REPORT- W028
053-073-9184 0395 | SOk | owiolo | led | &5 | SamEy | Jum | 4R 72 51 4: amio oo
BK W028 PEDCO 110 GT RT 0001 D02

11..Google Earth o35, S (sles 45 G W-028 CaBgo 10 035, Joe (5,05 ,1,8 Cumde .afl-1-1 S

b e slo 15 51 Lol adis yo W-018S Caadge 45 (ol jos Slols (6,65 ,1,8 g o 1-1 S

].2 ............................................................................................................................................................................................... P o
15 oo ol el e o ilei 12 S
L6 s 2004 Jlo Alavi b 51 e 515 (gosspmds —2-2 IS5
LD s e e e anlllas 3,40 00500 sla JuuS 5l oles -3-2 IS

oobeie 4 Sou ddlaie (o pdig wuw) AL (59, 4 W-028 aius g bw—4—2 S
20 et et eee et seee e et oo e 2t oot ot e st ees e 1:100000

21 W-028 ol s Sl 5 s lg) b s 5 iiile sloiled im e slails ~1-3 St
Syl s ;o - W-028 Coxbge o dlg bt s 5 cudilo slodiled w039 Jomo (65,8 CuaBge -2-3 S
DR p e slo 35
25 i sl y3)l5 51 o) a5 1o W-028 Crabga 15 0l yow Slaopals (5,05 )8 Copndso ~3-3 IS
26 W-028 gas oy bl 3585 o505 (00 2ol SPT &l > gl ol eiin4-3 IS
B0 e ilise glacSs (gl oS Caglio sgu -5-3 IS
32 . W-028 iy ol yos lacals 5 Alg) Lo poe )0 Gar o 2 o250 Canglite o pi=6-3 IS
3 e e e e e e 251 Glogyg) S8 5 1-4 S
36 e o e slo i 157 51 ol i 251 slaryg; SuSi 50 2-4 IS
37 i 5la 315 51 o) i 5 W-028 erndsn 1o ol oo Slaosals (5,658 Cnnbon 3-4 S

8 oildoe 1-6 S




db

Sy (S Ofdwe Wi il B 9 CablagS
PVl oo (G S diy 50w 9y S Cled

Y - 1y ¥
&Nlusoa’c GFLx bgbs g Ay Sl oy cpe cSl | NB o ——
W028 uxdge 4 by BARAN C/‘“ =)
*olows 0lolt GEOTECHNICAL INVESTIGATION REPORT- W028

053-073-9184

0595 G A oS yolo SVagud Ev3) e £9 Jb e
BK W028 PEDCO 110 GT RT 0001 D02

72 51 5: axio ojlods




|| W (S Ol Igi Jal 1 9 bl 2
PV o S S i 53 (e 9) S CleS y@_ =

N, A
m S bohs § (Al g Sl ol Cudgo Sl | g
NISOC - 6!-' NER II.'—IIr '—'
W028 Cuxge 4 by 0 BARAN =
! obons o ylods GEOTECHNICAL INVESTIGATION REPORT- W028
053_073_9184 0395 | o Gy | owiTolo | ODgd | by | Same gy | Jbe | 4k 72 51 61 amiuo oyl
BK | wo2s | PEDCO | 110 | GT RT 0001 | D02
23 ....... W-028 E W) LS'LP 4.]9.‘ L a9 Gml?).m h_)l.«-ua.u-'l) ‘SA-MAJLQ LsL&sd.cLof ‘éJS Slaseine 1-3 J9J>
S 1948 4 5,9 Nspr sae g ails el jo S o515 alayl, 2-3 Jga>
S (1967&5{:563‘)’)3)NSPT sas g ailoy, S (S15 alal, 3-3 Jgax
B0 s Bowels GUS-SPT &b ypo (wlulp cbp 7o Sy 4-3 Jgo>
28 e e e amio (5,138, Liulesl bt § Slasin 5-3 Jgux
29 et CBR ile;] s 5 olaseine 6-3 o
R I ).,\.Aw.as‘W).’Jmfb)oul;mdb&‘d‘))owdljsuﬁiuofsw9m7—3 Jou=
R 10 TR (British Standard BS-1377) S xSl Cenglie gubo S 505,95 8-3 Jou
B R e 2Raslesl sla il Slasin . 1-4 Jgux
B0 e e 2 I slag; 00gamme y0 39350 (sdile sloasled 2-4 Jso
R 1 S 095 50 b S Sl g (b sla el )l solprinn polie -5 Jgo
40 ............................................. 99 9 y° G’.M.b S u’_iulin 9 é)).hj (_S‘L“)"‘A‘)L’ Lgbl.@‘.,.m.u )JOLQA 2—5 de.?
BT e s R 58 Jamily (gonails 3-5 Jyux
BH- cile aileS 1 5o 4 Gos sl 6)l55 5 (shebiis om0 (0 st Jodll S8 e 16 oz
A8 e Sy 595 -WH-6

48 ... o9y — BH-WH-6 __oile 4ile3 ;0 0 3 Gos sl 00,58 o yiww Joddl oSe Jgoe 2-6 Jso>

BH-FL- _J BH-FL-8 il cloailed 1 yio oy os lyr 6l o st Jonl (oSe Jooo 3-6 Jsom




|| W (S Ol Igi Jal 1 9 bl 2
PV o S S i 53 (e 9) S CleS y@_ =

% ot
m Sbz balas 9 Al g Olugwli ol Cuxdagn cle S

GROTRCHNTICS

e

Ct.'v.*.-ﬁ ==
NISOC Wo028 Caﬁsg-o 4 199-3 0 BARAN &

i

*olows 0lolt GEOTECHNICAL INVESTIGATION REPORT- W028
053 - 073 _ 9184 0395 | o Gy | owiTolo | ODgd | by | Same gy | Jbe | 4k 72 51 T axiuo o)los
BK W028 PEDCO 110 GT RT 0001 D02

Ao o

Sllos )b ofsn oo o st sladels 5 olaleil (alme Slles @l sl pol> (3158
bl 2 a8 a8l e 09l L gt e liwl jo Wly (S (B e adgi I SIS e
5 oYl Cod s g0 g @l oglS Ll gl (o) Jled (5 yeslS 20 alols o Sy S Gl
Jrvve 4.'5.‘ s grevws ‘LSQl})'“" h_)LMMl) wLA 10 JAL...: uoj}” o u.«.‘?u Ll 00 ro-a.«-u.o.! uoj}” CJ@A

i) Ao b 2aghS D12 b 4 gl 4 e g, Ay e ol o W e e bl Sl 32
ol 0 Lz gl olSis] 5 yioskS 44 Jobo 4 7l 8

aled 98 (oYl Cov i o wdle aleS 55) Slulis slhailed sax g (SasSly @ a4 b
Sz (o jlad Cogi o] - o)V mhw isw o bl aileS 6 5 o,V ghw jie o bl
5 @S w05 e prime L85 (ggm ) oad Zihe Glatagdsl 4 Ly g o3gn oy Sl 6Ky
gb &l 55 slaalme 7,d 4 e Ojs0 4 idn 10 SEaSTe5 Dladllae OLGI5S
(Glyz dgf b3 e g 2l (45,0 (B oy H9 (Bl jw Dl Jols) WOLBS gy - gl ol
Ayl b ywo 9 By 0950 (Br ey 09N (Pl v Sluewl Jold) WO28 (g 1090 ol
(b=

5 Sbyz g b e Blr 09)0 (Bp e @ e (Blr e Slauli Jol2) WO46S gt tpg ol

(abgayo (looy B2 yomns
(Sl dgd b3 e g (2l 09,0 (B ros (9 (2L jo Sl Jold) WO35 (g Lo ol
(Slyz ) Loz e 5 (Blr (35,5 (B ooy O3 (Bl Slacals Jolts) WOOSN (gt ooy Al

9 Sz Uy b e (alx (19,0 (Bp Gy 4 e (2l Slanli Jul2) WOOTS (gebins o ol
(abgrye (Sloy B s

(abgiye gl a3 po 5 Bl> (19,0 (B p ooy 4 e (Bl pw Sl Joll) BK14 (et rpibn ol

(abgrpo g o pia g Bl (49,0 (Bp oy 4 e (2l o Sl Joll) BKI2 (gaiis i ol




e (B Oloe 9T 11 9 Sl 2
b PV o S S i 53 (e 9) S CleS y@_ =
v, it
m S babd 9 (Al Oluwli ol Cugn Sl | g

GROTRCHNTICS

e

( HIRG ==
NISOC Wo028 Caﬁsg-o 4 by w BARAN &

i

*olows 0lolt GEOTECHNICAL INVESTIGATION REPORT- W028
053 - 073 _ 9184 0395 | o Gy | owiTolo | ODgd | by | Same gy | Jbe | 4k 72 ;1 8: axio o)lods
BK W028 PEDCO 110 GT RT 0001 D02

(abgryo dlgl o3 s g ol (19,0 (B2 ooy @ e (B3 p0 Dleesli Jold) BKIS (gt spogi ol
(abgpo dlgf bz jona g (2lx (9,0 (B cor 4 jazme (Bla e Slual Joll) BROS (g spm0 al>
2V o (i —gaz lad ol o) ipassly ul

72 8 54 gl Loz sno somajlss ol

Joe 50 S (Sl 5 (b laylil et g (b pj laaY Sl when 5l e cal 5o
9 Sl 85 ale 18 s 2 3550 O (Sbyz Ay b3 e s WO28 CiaBge 4y bgy o (8l o Sl
s3biee Cpmiiges (nl 4 plmil Caz 5 e oy Glo )5 Lansgi la)] Slesez 0go 5 (bl (sleaileS Boc
O )8 g ila 098 lawg Glime Sldes oSl e ey 979 5w Sanl oad EM
00,5 5Tyl (rpmitiges

oSl alilesT s almo oltlesl e siile 68 5 (5 )l 5| ol gl sl +53155 ol
s BH-FL-8, BH-FL-9, BH-FL-10, BH-FL-11) W028 (sa% v ;o _Jlas slooso3l 5 Slanliue ol yas 4
w by gl ol ly o alKiyles] slainle;] plowl § Sllae ol 5 Jol> gl Loll  ansd (BH-WH-6
05950 b basie (8 ladrogi (s pSanel 5 sahgez Hod i Okl 10 5 09l 03en dme o S sleay
Wb oo ) T 4 A Ojao 4 aS Sl ouls &Sl g A J..aég B o 5155l cawl sals &l

S92 iz Cunbse s b SIS Slasia Slasl Jsl Jab Y

Adlaie ogos owlid (o) Condg pgs fad

o Sldas lodnl Cands ol g Juad

(Aaslesl laioles] 75 oo loz Juad

b byl ey et

Bl 5 et arubre olyen 4 xhaw sboosglls e 6l Cudil sl il b
by yo sl )loges

5 Sl Ll 30 pglie 5 5 e o5Sw Al 0 S ile (Lad (olpd (yan coiin fuad
(3 Sraog 5 (& T A (sdiper qiie Jad Y

S Sy qots Jab Y

RN NN

<




|| W (S Ol Igi Jal 1 9 bl 2
PV o S S i 53 (e 9) S CleS y@_ =

% e
m b o> bl (> g Dl 0> Cardgo cdlo
NISOC Sz babs § (Al g Oluswl ol Cudgn =& NS ——
W028 cusbgo 4 L g1 o BARAN (‘/ b=
*olows 0lolt GEOTECHNICAL INVESTIGATION REPORT- W028
053-073-9184 oi9n | SO g | oNSlo | ke | 4 | Sakegy | Jby | S 72 5 9: amio ojled
BK W028 PEDCO 110 GT RT 0001 D02

o)g)a‘sog.o.CuLaam.o—].Jaaﬁ

el 00U 44.9-‘0)) O‘
Ollao Bloal-1-1

Slaal 4 olowws jglate 4 “Sa»li.:,,{uﬂ 5 2o Sllacs 5l Jols ol uloly 059 SGaST655 Olallas
el €85 g0 )

0593, e 9 dilaie cages (S o)) 5 (olid ee) Jlel gy V

S slaY o ST g s 55 s

Joalie (slacS L sgmg 51 i g xdas 5 S sloa  Sulse 5 S Sloogas (s

00 1] GloailaF ulud y SB ), Sil, mslty oo

100 jnS g (5)lg 0 yie slaigy sl 009l a5 slre o)l ud )l 0yl

odglls (sl ywy STy o o

Seelind g (Sl Ll pb 5o Bl jles )b cwr SB (Sl gla)lad ol 2o (s

&5.3 O™ g (. 9 SO* «CL- ‘pH J.QL..: “5)55)-3 O yg0 )é) x_j 9 S lel.a.o.a.«.d h.)L&.a&j.«D u.u.u

Laooglls i y0 (Bpas logw

Gl oo i) olpd e g A3l g Sl s 420 45l Gl ganeile 5 e £95 e Y
UBC97 ASCE ¢API6S0 (sladal oyl ool s 5 ks anior sl 038 45 55 2800 s Jasteed
A3l 69, Olawlre cga Near Feild alosuio p3Y sle il )by adS™ i g

RS RS

s 390 3 slaaiogs 4|V
b codguxe -1-2

s bl 5 (5155 ol )0 eals sols 7 slas pFaml 5 Glaalin 0,5 15 soliiul 850 ol o ool 53
Ol g wloaus 3 e olo 13 o eul 53 Sleus oogasme sl 15).@ 5 059y SuSigsy Olallas 3l Jol>

3,100 s ols )l 8 bogusme l z )l Dleas ploul diejls 45T sla s S ac o Lyl LS jo St &S 50




S (A Ofowo MIgi gl BT 9 CullingS @q
Q PV St G G A )3 () 95 S Sl -
Y -
d :H;:t’ L O e e B N —
NISOC - 6!-' NER II.'—IIr '—'
W028 Cuxge 4 by 0 BARAN =

*olows 0lolt GEOTECHNICAL INVESTIGATION REPORT- W028
053 - 073 _ 9184 0395 | o Gy | owiTolo | ODgd | by | Same gy | Jbe | 4k 72 51 10 amio ol
BK W028 PEDCO 110 GT RT 0001 D02

2 S G Gl gl Gl g eSS Zhb 0jen b bLal o (g lasl esliil sl 8,155 ¢l
OB 2 (ot &5 2l ime Slo )5 Cewlgs )3 bl a5 Bl o0 WO28 iy CuaByo (o) Vlood i
s slael g pyime slo )l 5l 1l (6,500 LS, L atd awgi (515 cul Sl eslatul el oals 4 - (53
s 5o 1Bl oo Egien priome Lo lS | S Gemme b Ko Koo las )5 g Slaal g I L s e ok
0575 § Goo claad 05, o jsloly il e 555 (pl eage p 9 g (Bsi Colstue A4S e Djso
el 4355 ool o ima sla 515 2V los b ek Slilllae _iwile slaailad lods

5 Slaalie glie p of Goe 5 b Clanie 5 £55 5l pel olSilo Lyl 0aiiS (WSate G5)l58 (0l
BH- il 4les S U o aan¥ comdg a5l 6l Bro g (5,155 5w oolel yley 4o ool caws @ s
5 ey CaBidS Conl o dgs WO28 4ty Coondga > BH-FL-9, BH-FL-10, BH-FL-11, FL-8, BH-WH-6,
blyl g ooliinl 5550 ($59995S5 ol gl RSl Lul)l jo Sl 4 e Sl (Sas 039 sl 5o 53U
S 650095 L L nlply aes oS 1) 99290 (3155 Sladrog 5 mls a5 sl 4 005 golatd]
Ll s U5 55 st S5 15 ol 45 an8l 2318 L 55 Eesloe wil oid a8 ol sl 5
3,00 G515 e Gl 51w 039

Trb N wlarin-1-3

(S A ) S (S5 loae adgi (ol 8l 9 CllagSS o590 «p e slo,8,157 51 (8L 0 Siledlbl gillas
Sy B e 9 (Sbyz bshs s 5 (Bl Dl wolr Caxge cEle Baa b o)V Cod Sy o
JUsl e 9, ol 4 g 58 JU! o) 5 @l 8 Wyl bshs wlasl Goa b (o ¥ mhaw (250 9 5 abgy e
8 oy Ayl o> ieglS B/2 Jsb ay gl 4 e g, Ay b Jels o W) s id ail e Sl
e ] Slalllas zols 00i 15 )0 pols 5,155 el wa Lid Cogls olfiwl § seghS 44 Jobo 4 il
e 5 I loaids 4 drgi b ailoo Lo V] Cow it yo WO28 diy cale pos Slaasls g alg) s
o) ‘5'>‘)Jo S 6)‘93 9 ggL.‘a.‘..wo ¢ @da,u 6L¢a‘5; 9 )*o12x20 ol b ob).’l.wf S Py 6&})15
1 anllae 550 ol osgamme 51 gled o T-1 5 1= @11 S o ol oo Hai o W-028 oyl
ol 00y 1) )5 he Caglus 1o pyimme glo,dylS 5l Il sloatidi 5 il cloaile (glo,lonls aiis




b

KLU

NISOC

S (B Ofwo 9T (l 331 5 CuilgSS

PV Ca I S A 53 w9y S Cld

S bt Al o Slugal ol g Sl
W028 =uxdgo 4 g3 o

-

- . oA
Giyrad i

HIRG r::
ag\,.,,..se G/ =

Tobow oyles
053-073-9184

GEOTECHNICAL INVESTIGATION REPORT- W028
o395 G A s yale 9 Wgud Ay e £95 Jl Aud
BK W028 PEDCO 110 GT RT 0001 D02

72 5 11 axmio ojlods

|.J

3
¢

L

L ,";4

—_

4

Google Earth o355, JS sl a5 S W-028 Comdgn 43 0590 Joeo (65 1,8 ConBgo .alb1-1 S




=

iy a2

BARAN
GFOTRCHNTICS

ENER ,'—I\'I
&) (5

72 51 12 axio ojleds

1391 9 CublugS

PV Co G S Al 50 (Swod 9 S

¥ o

30 ol

M

90 4 by 50

GEOTECHNICAL INVESTIGATION REPORT- W028

Olwlb col>

A

D02

Ju

0001

e £95

RT

&y

GT

gud

110

3 3, “M~
E S T
2e 483
R ay = ,M i
zwm # a |0
“ .v m.m
. 3 =
ks
..w Nlx
S
HWI
j 2
M 2 o_u
40z |
P4 |
™
8

Py Oluowli CuxBgo

W-028

100

30

[ v

75500 5o 3,15 31 (sl 4k 30 W-028 opmiga 55 Ay yos langusls (6305 155 apmigo o 1-1 S



S (S Ofue g (351 § CublngS @‘
“ PV o G S Ly 53 (Juwe) 9y S Cullad m—
V7 iyt
&HQ’ L I L e B N —
NISOC . A e
W028 Cuxdge 4 L g1 y0 BARAN =)
Tobow oyles GEOTECHNICAL INVESTIGATION REPORT- W028
053 -073-9184 039y | G A | owiidle | Mg | aby | Wamegs | Juw | 4k 72 51 13 axio o jlos
BK w028 PEDCO 110 GT RT 0001 D02
=
]
T
B
3
]
pr
I
X
= 1
[ n
n
&
%‘ - 8
- o

lo,3 )8 51 Jloyl 4t o W-028 Coxdgn 1o aly) Las e g 0595 I 65653 Cammdge . oo 1-1 IS

.




S0 (S8 Olowe gl (sl 81 g CullugS @q

Q P GO S diw 33 S 95 S Cled —

Y Ciigrar e
&NIHSOQ’C Sz babs § (Al Sluwlb oly Cudge Sl | e —
W028 Cusdgn 4 g 50 BARAN @ =i

*olows 0lolt GEOTECHNICAL INVESTIGATION REPORT- W028
053 - 073 _ 9184 0395 | o Gy | owiTolo | ODgd | by | Same gy | Jbe | 4k 72 51 14 axio oo
BK W028 PEDCO 110 GT RT 0001 D02

o)y IS Camdg g gib oS COlw (o) (oog0s (owlid (o) -2 had
oSl (g

olid Sou; Gl Ty 4 azg b oS cul ai8)S 18 ple cwlid e adds )0 axlllas 5550 05game
sl Ao 098 s0 pend ety Bl (Jlod b 5l (35w 5 gae g i ay s A aw 4 (Sund
Sod g (Mud) Cdow 5 oy ko 51 I o @y laasigs (pl o oo LS (60w g 552 aige | adlate Olga,

Crz Gl Glbeds 3 (b Ganpends S 51 O] Gy i oS cel il 9 L Sl oS
Sladl> by o )b mds )l (obys e eshS B00 I i o)l @S Loy a3 S 5
ol el ples mds o 1 (Slope) (il 5 0,10 1,8 0,8 S8 (59, S jsb 4y a5 <ol (Marginal Sea)
Sl G850l ibe p5 1y goyeyeghS 226000 sg0> jo xdaw g Ly yiesks 300 5 200 w5
T4 o slooylS 10 T (eSile 5 520 160 5o j0 o5 Jlpl 1S 50 () aball (0585 5 20 3D sga> )]
Sl dolo 5l 5elT ol (i) ste Jolo o 5 0l o) s puliicisy ;s 51l 20 921
Cois Sy alawly b g ond asle o s, b oty 5 co gloaisls 5, ol ol @S el (Jlod)
Sapl b ln Bl L T 5165 05 (6l 5 oyt A5 condeS At ol B 5 Ly Lol ol
8 G e el (e Sy 939)) 3L wgizr — gl Jled U pgir — Jlad wig, b ol o
S el 65l Jlad W5, b nsS S ls cal Sl A1 %0 e Sl |, 5
ol s Jd 4l sl tale (Jdo ren 4 aiiins yis 1500 3Ot iy b a8l sloaiiy
b ey Ll 2-2 5 1-2 < I 0 o)ls Delas sl pgim @lS jo S ax! b e olFays
el 00l oold ylid o, mdS eore

1995 0 el (SlwdsS 5 SlaSl Cand g0 4 gty 5 Sy S5 pede Ol

2ol e a0l I3 b mds olaial s e pliwl wl S8 i o5 ASles rglaSl> Cond

slazal yo yashST40 a4y 5Slam 5 wloo (Rl (B stz Cnnnd @ (oo ju 4l) (6 Jlod Cz
alox 5l el @l LSis i g oyl el o S slaog; Slgw, 5l 5953k aXla o, 0 i 39, 0,0
) Obwl Jloms 51 (oremms gl a5 0,5 0 L) sl 5 oDy Sls @ Ol oo &SI (0l o &8l Ay




s (B Olwe Mgi (1 9 CuiligSS @1
“ &)’ﬂ'@’é‘@)b’@&@)é@jj)sl&wb@ -_ -
Y e s ") L
&52’ LS RO e e LN L I N —
NISOC " & e
W028 Cuxdgn 4 g3 0 BARAN /__!’_f
*olows 0lolt GEOTECHNICAL INVESTIGATION REPORT- W028
053 073_ 9184 o33y | G G | eawislo | Chhed | wby | Soaegg | Juw | 72 51 151 amio ojlos
BK W028 PEDCO 110 GT RT 0001 D02

ol 39 e bl ez STpe 9 et 15T 0g ST 5 pikez lige U bl cnl el w55 o
Syl el )l il pgi glacio g CusS U bal> ol asladl ) e ul 4Kl

Slilge ar pliwl Jobo pol o )3 457058 c0 JoSi5 oo 095 a9l oy bl i SliwrsS Coo
5390ms 1 w3 4y 45 el WS el g 35 S Olelis,) Ly Jetie bogSars, ol wilazil slaiel oo
il g ey (n et lo)l> g8 dihate jo jedis bl iRl 4z bails 8 bl 5,5 5 Jed
BB (Sl a3l 5 )l 8 Lagie slago e 3b Lad il cos 4l ol alsn sla S T (ol 5020
Olisy Jmad p 31 (gt S 5 Dl Loy Juab ogy (Vsb e a )] et anl g o azg
b plss ornlin sl 5 T (38 Ceom & Wlihae 5Lyo 5 Jlod 0, (Slsm slodgez Gy 5 poa Jlo
S Glacand o g osbye 5 05 (le g o wds len s Ol U5 sk 4 lie vz s il s
T sloole Jols i T Gl 13,0 3925 uguine Juad 93 gy liml 53 @lyee Sas 905
(SYob 5 S 505 Ll g wihwl (e 0

o mls jeme oy Llale-1-2 IS




S (A Olwe Mgl ol 381 9 CublagS @"
Q PV Gl b A 50 (S 9) S Cudlxd —
b bk 9 Al g Oluswl ol Curbon Lo (> o
NISOC ) P
W028 Zuxdgo 4 b2 0 BARAN =]
2 obons 0 ylaid GEOTECHNICAL INVESTIGATION REPORT- W028
053073 _ 9184 0398 | G G | owisdlo | Veed | @By | Sadegy | Jbm | 72 51 16 axivo)lods
BK w028 | PEDCO | 110 | GT RT 0001 | D02
- i .
- 2 St e by Caal
Caspian Sea . ,.,.\:.,

«’:‘?

58
33X

A\
N

2004 Jlo Alavi L 5l o 515 (goampamds -2-2 S



S0 (S8 Olowe gl (sl 81 g CullugS @q

“ P C (I S Al 50 (Jwo) 9y S Clad —

QYQ L
NISOC G L9 9 Ay Sl oy ZaSge Sl | MWy ——
W028 cusdgo 4 bg2 0 BARAN (‘/ ¥.=]

*olows 0lolt GEOTECHNICAL INVESTIGATION REPORT- W028
053 - 073 _ 9184 0395 | o Gy | owiTolo | ODgd | by | Same gy | Jbe | 4k 72 51 A7 amio ol
BK W028 PEDCO 110 GT RT 0001 D02

aibio (0908 (§3u0),) -2-2
axdllao 5 590 03guxo b fmS-2-2-1

L gbwisr 5 Ol (o)l oo yin a5 Cosl onds @ly S 550 ey L i 50 05T
3 098 (SS90 Gl 008 ()1 iy i (S (o laJuS oy (nl oaiiSTaz e o )lspy0
b b O o5 50 9 005y hol (Sl ol Jod Sre el s o Sl JuS 5 2L
Sy adl (L5 pebs o5 )bl laang b bl )l g oldlaa ol ol o ()8 s Al
bl o)ls 8 )b gl LS 50 5 Slel)] ul (SliwasS agea )0 a5 Cul STy slaesS (525
53088 9yl (Kot g WS o0 Sl )3 Jgpo (Solilg Bl it ) e widS O)jee Slallas
o 5 olei 3-2 IS5 po el oad (08 s ysl 5o Ceol )b @0 I Jsi50 by b eaiiSTax
el 0 431 WO28 gl Las e (oolidh (yoo i 3-2 IS5,0 00,5 oo oalie aslllae 3,50 o500

0958 JwS
Jleds g 0ls 7eslS 235 4 Shop Jsb ol nl S 5 > syl 5 (SO lsie 4 05,58 oS

=

Sgeiil g 9 U (Jlod piie lial) b 98 JuuS il o0 bl o) gds b 0giz 5l 5 B (S5enS 4
Olowands plad jo Lo ya5 .ol islas BB gouxio glaaskhd 4y yolul cply g 0)ls sladsl ax (o 340 525 .o
S Canlonds (Byre axdad o 5 ogix Glgie 4l sl axdad (g IS LS aigy sanashad Cga ol &l
adlaie & Gagw) 5l G Olrsly oS S (o0 s3ee el 4l 5 (5 yeskS 40 S905) Suo5 s alols
Geb S o0 e 6521 5 6ygln A 90 1) jetig alhaie (g Jled g 05 gy o0 by
3 Ty 990) Cowl oals aBlAS x| 4y #pad aw Job 0 a5 pder Ll o ead plail (S5 5u8455 Olallas
=050 ooty wlulp) (swlids (o) Sob aw ((Hodigr w8l joome (5lan 5 loauSEl bog o « J>l Las oo
5 ol Sebgir2 (pbe Sel-l il ool Lasein Sylite gloj ) s izen § Jgy0 Sle L ()

09238 Soksis-3

o515 S
i S0 alile oluly ;) (e sl (25 Sz csn 2 3590 058 S Sl S G Ll
i) JuF silosd Saels liasS g o cilize Slaksd g a1y IS e JeS cilite lakss
Wik (e o901, 6L Gz a5 0o Gelate (LiwasS A eS8 Hob 4 (o515 LS




S0 (S8 Olowe gl (sl 81 g CullugS @q

“ PV Ca G S Ay 53 (w9 S Cullad —

Y --‘--._ﬂ‘_. ¥ oo

&Ha’ b o b s o
NISOC il 3 Py Sl olz Zoardge LS o 4 HIRG —— )
W028 —usBgo 4 gy o BARAN @/ L5
*olows 0lolt GEOTECHNICAL INVESTIGATION REPORT- W028
053 - 073 _ 9184 0395 | o Gy | owiTolo | ODgd | by | Same gy | Jbe | 4k 72 51 18: amiv o )lod
BK W028 PEDCO 110 GT RT 0001 D02

s 5o p0 a5 cl Lol HS05 e S 815 Gl 4 JuS a8 e asitn | gkl
70300 155 ot dlmsg & Sl 4l 30 055508 23l p0 5 o)l 4l o (il g )3l el
> Nlodls 2 sl a4y LidsS ager JuF alidee Slalad (p F S5 (65,0 lre) i) el o At
w3 a1y o T15 s ) oS sliho, sl sy & il aaly 4l callhs 350 0,55
ols aiaS 3 521 17 oyl Slabss s, le 25L a4 ol 5l S oloanksd () el 0350 ol (Lo

9o 3y5ly yaghS 145 549 92 i 4y g b Slakad 1yl




S (S Olwe Wi ! Bl g CudlngS
PV oS Sl G 4 33 (Swe) 95 S Cle

Y "'";"-;,";;’!’
m bz balas 9 Al Olugwli ol Cudgn el g R
NISOC ) P
W028 Zusgo 4 by BARAN Wi
folow 0yles GEOTECHNICAL INVESTIGATION REPORT- W028
053073 _ 9184 0398 | G G | owisdlo | Veed | @By | Sadegy | Jbm | 72 51 19 axivo)lods
BK | wo2s | PEDCO | 110 | GT RT 0001 | D02

Luy

| I

I.ew

v

(L= Talles LB |

gJ

vOibEZ WO
Fia & ¥y P gty | o
(o V8= L 5= Iy |

L
0
s
¢
N
£
<
P
E

P —

TR=

aalllas 3590 03g902xa (sla o 5l oles -3-2 S




b

KLU

NISOC

Lol oyl

S (S Ofue g (351 § CublngS
P e G S i 0 (Fw0) 95 S Il
bz gl 9 (Alr g Oluswli ol Cudge Sl
W028 Cuxdgn 4 g3 g0

-

.. 5. . 3
[Cr e
O

- HIRG — ]
@ 15

BARAN

GROTRCHNICS

053-073-9184

GEOTECHNICAL INVESTIGATION REPORT- W028

039y G A s yale 9 Wgud &y e £95

Jb

N
20 : axio o Lo

72

BK W028

PEDCO 110 GT RT 0001

TRAN 1: 100,000 SERIES

INAK SHEET No, 20845 W
., Y
o ) I A __ i 5 sy ! g"\._ .
- e ] B T - ———
\ T e i
. X S z 5 - -
- — T -t
. [ -
—t
W
sz .
— A o i
i = i
i e A
o ‘d-l. Y
o -
- ~
e
.f‘ ™
bid = z i sy i ! o

crer e b

n L

e =

IRANAN (L GITRATING CYMEANTS
[T Al AL AT S e |

BINAK
| TROUNBCAL COMMLATION MAF
B DR

B —
[

RN

1:100000 _oliiio ) S dilaie 1o gy gl oy 455 (g3, 4 W-028 aiey alg) bas s -4-2 IS5




S (B Ofwo 9T (l 331 5 CuilgSS @!

“ PV ot (G (S diws 33 o) 93 S Cudled T
Sbr babs g Al Slub oy oo el | womp o
NISOC - \” ‘HNER —
W028 Cuxdgo 4 by o BARAN &

obons o yled GEOTECHNICAL INVESTIGATION REPORT- W028
053073 _ 9184 039 | G dw | owiidle | g | &by | Wodegs | Jhm | 4k 72 51 211 axio o)les
BK | wo2s | pEDcO | 110 | GT RT 0001 | D02

2o s hgls- 3 Jal

ilo sAlS k> wldos-3-1

2 pre Glod)l5 lawgi oad et glade ;o wias 6ySorie by 4 Sedle Al S ()l

Gl ol )b s g Y Slolis jslaie 4 .28 ploul WO028 gy ool juo Slucenli g dlgd b e
50 el slo i 5l 00,950 Cawd g 00,95 Cewd diges A3 A Caad S Sleond 5 (Sl (S8
1-3 JSs j0 cpizmen ool sbailed IS Slasein 1-3 Jsoz 0 0l pladl il sloailed o> o>
Ll 00 &1 ()5 (gatas opl Ayl b3 e g9, @ o] Sl




G (S Olowe ddgi gl Pl g CllngS
PV e (Gl S d 50 (S 9y S Clkd

\/, ST
m 56 o Lol > g Dl b 0> Cardgo cdlo
NISOC il 5 FE e DB PR Sesh =2 N g )
W028 caxdgo 4 bg2 50 BARAN @/ =]
Tobow oyles GEOTECHNICAL INVESTIGATION REPORT- W028
053 - 0739184 o393 | SN G | oaiole | e | &3y | Womgy | Juw | o 72§ 22: anio syl
BK W028 PEDCO 110 GT RT 0001 D02

(]

\lLaa

ERY o W-028 M}o IS 4.'}' s aR g wLo 6L®4.:Lo§ ccjﬁﬁ J?Lc 6)5))5 ;/.uﬁg.n —2—3JS.~4

proe sle®)8 5l Jl)l




G (S Olowe ddgi gl Pl g CullngS

PV e (Gl S d 50 (S 9y S Clkd

Y _'.‘..,_;‘,.;;,',
NISOC . A e
W028 —usSgo 4 b g2y BARAN [I5
Tobow oyles GEOTECHNICAL INVESTIGATION REPORT- W028

053-073-9184

0395 S A s yale

gud

&y

e £95

Ju

BK W028 PEDCO

110

GT

RT

0001

D02

72 51 23 axiuo o leis

o yime slod 5 51 Lo 4z yo WA028 Cosdgn 1o ol o Slacsli (651,35 Curndge -3-3 UK




db

KU

Sy (S Ofdwe Wi il B 9 CablagS

PV Ca G S Ay 53 (w9 S Cullad

ol g e

Sz bobs 9 Al Oluwli olr Cudgo CSl | e o
NISOC . A Ae
W028 Cuxge 4 by 0 BARAN L=
*olows 0lolt GEOTECHNICAL INVESTIGATION REPORT- W028
053 - 073 _ 9184 0395 | o Gy | owiTolo | ODgd | by | Same gy | Jbe | 4k T2 51 24 amio o)y
BK W028 PEDCO 110 GT RT 0001 D02

Location
BH NO. Depth (m)
E N
BH-FL-8 3 437265 3292659
BH-FL-9 3 437579 3292272
BH-FL-10 3 437880 3291880
BH-FL-11 3 437901 3291739
BH-WH-6 15 437126 3293090

Ly soile;l -3-2

(SPT) 5 yloibinw] 3985 g o Swlol -3-2-1

(Consistency) aw b (Density) o515 ol 0,5] Cands jobite 4 udle slaailed o la> >
Standard ) s,lasl el 3485 i lol sl 0050,5 (S.P.T.) o lailiwl 3485 ale;l plowl a4 pladl (S5
yokaie 4y g il 3lagl ;o (ASTM D-1586 90) o lasliwl b gsllas SPT (aasre ol 40 L (Penetration Test
5l oS oS 6315 1S olil bgiw p isles] (! IS bl .ol 00s )5 plosl S slaa¥ corsg b))
Jladie 08,5 o S 3o [0 60V g8 SadS 3985 el a5 o4ls 1,8 olKiws SIS (59, yiewiile 76 glis)
Sl g oo b tenile 15 3485 al> o yo (6l bys slaws il oo g enile 15 alold 3 L ol 3o
A e d9a Caaglia Glgie 4 Sl yewile 30 39&5 6l p3Y Slps Slass ey e plesl 4 iulesl
3,90 b SPT sae 2ol j0 a5 ole (1 yiogo «iyls 2ol 4 5L iulesl 51 Jol> SPT slacl .ogd co 48,5
abal) 5l )0 0,08 525 2ol (nl 6l (1iSee 2y Lally,y adlige ON Ly L2 Mol 0,5 )18 4z g
el 00508 oolatwl y sillas

1-7

— N' = CyxN
PO’+0-7) N

Cv = |[(

Ll 0 2ol SPT sae N’ coaizs 2ol SPT e N ¢ jisle;l Gos ,0 95350 ge (i3 Py ] jo a5
LIa8 550 e 10)\)A.¢56L:%J5.|a 30 Lol s wganzno i 10 3 G sl b jo g las ale Jobo il
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33 e sl 30 JelS 395 b a5 bl Gusls .ol oo NSpr>50 &by slows 511 a5 59 o plosl oloayy
oy 15 LT Sy olass a5 S sloard b plsd 5 (2o a5 el s b SO 2y olass 4 ggomme
35815 5 adgl slajlome 5 (o plsie 4 anlio a5l Doglists wonmsy a1y S0 4 ol S5 50y
23,5 o oolainl S Sl slo sl
ol 00 00,91 2 Cawgar) (Suilo sloailed 7 b o il B Glesl jo Lialesl cpl 5l Jols gl
@ S HBLie 3985 ylie 9 (NsPT) eois 2ol SPT iolej] zulis Ol e Jloged saias ol 4-3 IS
S 5l yee 5l o BH-FL-9 4 BH-FL-8 il sboale o cwl il sbaaled SS& 4 Gos
s=ile saleS 35,5 o 1,8 (Hard) s sogame ,0 LI b 4y 550 3 Gas B aibyy, sloayy ( o
- oo 8 (Hard) Coew odgame ;0 55w 115 Gae U ailoy, sloasy ¢ oo S5 51,35 51 oy BH-FL-10
2 i 4 Gee U ailoy, sbbay ( xhw SB 5l e 5l o BH-WH-6 il aled colys [0 0,5
5 051y Camag 5l IS o o,el Cewdy cga 10 ls 158 (Very Stiff to Hard) coew U ciaw L5 cogame
S 9 Bl g ead &l goi il ululy (Sl GlaaileS o o jlaili wl 3088 ol dadyY hw
a Y a5 Sl sy ,0 jle e plis b aib o oy BB 55 0 4 3-3 5 2-3 o,k Jglox)
Ol & S (S 000 03,51 Comdy Sz 5 035 (BT Dj50 4 0d il Sliogi il (S 050
oais ol SPT slacl 3o (S plgd g o515 ogas ;0 0ad &l) glacaog als ol Y hw g o515
Lo jloged o oyl 51y GBS ( coile laailed ol slas )| ST o 4 cwl S5 a4 p3Y ail o
Lol oais Llod SPT ioles]

(1948, 5 (3155) Nspr sae g ails e jo S o515 alal, 2-3 Jgoo

SPT resistance value (N) Relative density
0-4 Very loose
4-10 Loose
10-30 Medium dense
30-50 Dense
Over 50 Very dense
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SPT value (N) Type Remarks
0-2 Very soft ) .
Not suitable for civil structures, good for park.
2-4 Soft
4-8 Medium Good for very light structure using proper methods.
8-15 Stiff Good for low load bearing structures.
15-30 Very Stiff Good for moderate load bearing structures.
Over 30 Hard Good for high load bearing structures.
Ngpr Pernetration (cm)
o 20 40 60 B0 o 15 45
0.0 0.0
20 } o~ 20 b ol o
T M . . |
a0 } a0 t 9
60 F &80 F
= =
< &
= L =
5. 80 3, 80
] ]
100 } 100
—s— BH-FL-08 —*—BH-FL-08
120 } 120
*— BH-FL-09 BH-FL-00
BH-FL-10 BH-FL-10
140 F 140 F
—+—BH-F1L-11 | —+—BH-FL-11
i
-BH-WH-06 —+— BH-WH-06
16.0 16.0

W-028 Gos oy Lite S5 lpa g (0023 DLol) SPT Sy gulis ol pis-d-3 IS
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dga5 gl wlal p sy g9 O059) Camds gz 1 0,8 ool oYl cou Y Clakie g ol

ooy &1 4-3 Jgam o oyl 5l Jol> s g s pj 7o 4 baly, pl o5 colatul e o Bowels o

VS:C]‘(]VM)O.UZO.ZF]FZ

Vs=C1.(y2)" 1 (Ngy)*?

1986)as

(1988)laings

Sl poy Gislpg Bowles, 1996wty o gwaigeo GLS )0 00l &Sl glo el b L bLS | jo iy Sloesgs

el 0als oalo ul.«-u.‘ ) Jj'-)-? 3 UL‘-‘*‘L”’“)") 9

Bowels ols-SPT wb po (wlwl ey Tyo ok pw 4-3 Jgus

Package | BH-FL | Depth(m) | Nso | Vs=Ci1(Nso)*17 z02F1F> | Vs=Ci (yz)*'4(Nso)"?* | Vs(ave)
1.0 495 373 392 383
4.0 205 424 383 404
7.3 428 542 501 521
W-028 | BH-WH-6
10.5 450 588 539 564
12.7 450 611 554 582
15.0 450 632 567 599

4-2 as o oo a3l alal) 5l g5 e L zee kg Jawgie CpnS jglaie 4 2800 o laslisl 4 axg5 L
:a)f oolawl
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_yd
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azrgi bl 4l 515 51 (6,50 30 Gas b a¥ Cudlied 5 LBy moe Sty oS5 4 di g Vi abaly ol o

& 506(m/s) «s 0 15 Gac b g BH-FL-1 al> p coile ailed o oy zge Lawgie Cuoyu YU alal) 4

Jeo )0 sy gloel Sty (raest lodaly QLS 50 510 30 Gae b by glgel ey oldsp b,
.)5....:@ 00 ) (yelT Sy 30 d,o.c 5 tS""')J T CaE b 9 a M’ ’ w‘fa )‘ oolawl l.o e o 29

log V30 = a + blogVgy Dbl g bd b aoal S5 akal,

o5 5 s elul 1 .09 co 00y 732(m/s) (500 30 Ges j0 Ly zae ey ulal ol
(2w Slaal (150 50 yie 15 Gae )0 (Lhp zoe Sy bawgio g 650 30 Gas 10 by zee Sy
@i IT g5 b ey £55 ol g o dlgin IT g4 51 2800 o Jailewl o oo &l gais ails Gllae (yuo)

s Slyan ASCET 4,25 C g4 5 038

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

sy g pdcanis gl sl 4 olows 5 (Elastic Soil Modulus) el )l oo i jolaie 4

Sl 51 S5 o e )3 amio (551 Gialejl S5 w0 5 558 pime (sl B8 el 5o b Gillas oS>
ialesT ol sl oo il ol 5155 50 g abls W-028 aiy Jme 4o (PLT-2) Liglesl 09 plosl al> oo
ol ol Jog @ yiewiilo 30 a5 4y JS5 (glopls amio g5, » ASTM D1194-72 o Jailiwl b aillae
0/01 cés L Gauge) Silis aw o] Slbl o 5 Conl oo Cughi (6 ,i8>oS Olmio lawgs (5,105 ,L axbn
L g le b S sVl Joow anled oo patin 1) canis ol a5 wilonss 5 ceal pendeo
Camgar 53 g Sialesl 5l ol bl aods 5-3 Jgax ;0 sl oo Cawd a0 i 25 ,blie bl 51 5,900

ol oas al)) T 51 Jols sla loges g bt 5 1-3

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

PLT-2 1.0 30 1034




Sy (S Ofdwe Wi il B 9 CablagS
PVl oo (G S diy 50w 9y S Cled

T—
gy,

N
m b > bl > g Slawwli 0l Cuxdao il s
NISOC sl 5 FE e T SR ey & L —
W028 Cuxdgo 4 b3 g0 BARAN @/ L5
*olows 0lolt GEOTECHNICAL INVESTIGATION REPORT- W028
053 - 073 _ 9184 0395 | o Gy | owiTolo | ODgd | by | Same gy | Jbe | 4k 72 51 29: amio o jlod
BK W028 PEDCO 110 GT RT 0001 D02

(California Bearing Ratio) CBR vl 31-3-2-3
Gille S 03y o515 Sloogas 5 pulol 5 g, GoaY cad Cunglie (yn jslate 43 CBR (2l
Olinll a4y g fsd junn )3 59530 ialesl 2 legasme Liwly opl o g g0 plol ASTM D4429 » jlaitel b
563 Jsoz 1o ,550e Candss e 45 Linlejl 5l Lol mmlts aods ol ons alowl W-028 aiey _al> o

ol 00U dj‘)‘ u—‘ )| J..ol.‘> ‘5L®)‘$9.QJ 9 C.:Lu 2—3 W}u 5o

CBR L)l b s clasie 6-3 Jour

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

S g ol Hl i angs oK il 51w digd obsl 300G 5l canlio Jolgs b ol 345 slaoles]
2gdsn plal 3585 59,05 o0 48 (63985 gty 2 (kS A15) (gigy 00 lyw ambo L 500 e )

D9 g0 drmline Soi Ghalidl o (6l gty s poad Jlosl (6955 el b (63585 T mie
S o 55 o3ll -3-2-4

BH-FL-10, BH-FL-9, BH-FL-8 BH-WH-6, o5l ailas 5 obes o S slws (5,Soslal
olo (0 2 Sy o3l 5o (ras (b (ro) lsw oy 4w o (5500 SO Bos ;0 W-028 ay ;o BH-FL-11,
3-3 Cowgay ;0 SB slos (5,505l 5l Jol> b 5.0l plxil 23 Dec 2021-10 Jan 2022) ols (g0 20 S

(Geoelectrical Resistivity Test) o S| coglio cpusi i bojT-3-2-5
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Soil internal friction angle long term (¢d) 29-31 - - Degree
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Degree of expansion Swelling potential
(Vo)
Very high >25
Medium 1.5-5
Low 0-1.5
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FL-08-CoreBox 1-Depth (0.0-3.0 m)

FL-09-CoreBox 1-Depth (0.0-3.0 m)
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* FL-10-CoreBox 1-Depth (0.0-3.0 m)
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FL-11-CoreBox 1-Depth (0.0-3.0 m)



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




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

BORING NUMBER BH-FL-8

Barangeotechnics PAGE 1 OF 1
BARAN
GEOTECHNICS
CLIENT PROJECT NAME _Binak- Package W-028
PROJECT NUMBER__ 589 PROJECT LOCATION _Booshehr
DATE STARTED COMPLETED GROUND ELEVATION _1m HOLE SIZE
DRILLING CONTRACTOR _Baran Geotechnics GROUND WATER LEVELS:
DRILLING METHOD _Continuous Coring AT TIME OF DRILLING _---
LOGGED BY _S.B. CHECKED BY AT END OF DRILLING _-—
NOTES _X:437265 Y:3292659 AFTER DRILLING _--
w < ; : = | ATTERBERG
o IV om |G |5 _|u LIMITS
F-|Zo W 52| 222 |es|EE|RE £ 8=
LE &9 MATERIAL DESCRIPTION ﬁg 5&3 98<>: ue %g c';E o gl_ o z8
o o S| o =|1Z2|3 SE =S| E [
S == |3 °z |8 |3%|88(32|22 |52
@ 4 o o o |3 o 3 -
Fill Material
i ELASTIC SILT, (MH) 0.2 % gravel, 4.8 % sand, 95 % fines, brown,
dry to moist, hard , nodules of gypsum particles
i | CR 1741 12 | 65 | 35 | 30 | 95
1
SILT, (ML) 8.2 % gravel, 3.2 % sand, 88.6 % fines, brown, dry to
moist, hard , nodules of gypsum particles S§ 35-67/0.08
| N CR 175 11 | 45 | 29 | 16 | 89
2
SS 42-50/0.10
LEAN CLAY, (CL) 3.1 % gravel, 8.8 % sand, 88.1 % fines, brown,
- - dry to moist, hard , nodules of gypsum particles
i | CR 173 13 [ 28 | 20 | 8 | 88
3
SS 67/0.08

Bottom of borehole at 3.08 meters.
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N

BORING NUMBER BH-FL-9

Barangeotechnics PAGE 1 OF 1
BARAN
GEOTECHNICS
CLIENT PROJECT NAME _Binak- Package W-028
PROJECT NUMBER__ 589 PROJECT LOCATION _Booshehr
DATE STARTED COMPLETED GROUND ELEVATION Om HOLE SIZE
DRILLING CONTRACTOR _Baran Geotechnics GROUND WATER LEVELS:
DRILLING METHOD _Continuous Coring AT TIME OF DRILLING _---
LOGGED BY _S.B. CHECKED BY AT END OF DRILLING _-—
NOTES _X:437579 Y:3292272 AFTER DRILLING _--
w < ; : = | ATTERBERG
I IV om |G |5 _|u LIMITS
T ~uw = ZED L= |35E > %)
F=|Zo wo w2 za o | S E z = w3
o g o) MATERIAL DESCRIPTION Ws |>8| ©5x |we |Z5 |5 Q |gx|z&
we |29 15 |8%| =32 |8%|22|8%|35|55|RL|ET
© 2Z |3 ©2 |5 |x |=5|22|<2 |2z
@ 4 o o o |3 o 3
22 Fill Material
I}'.'g ,
GRAVELLY LEAN CLAY, (CL) 40.5 % gravel, 9.5 % sand, 50 %
fines, grayish brown, dry to moist, hard
| | CR 184( 7 [ 28 | 20 | 8 | 50
1
LEAN CLAY, (CL) 0.3 % gravel, 0.6 % sand, 99.1 % fines, grayish SS 67/0.05
brown, dry to moist, hard , most of gravel are cemented Clay
| B CR 1731 10 [ 34 | 22 | 12 | 99
2
GRAVELLY LEAN CLAY, (CL) 35.5 % gravel, 7.2 % sand, 57.3 % S8 67/0.03
B i fines, grayish brown, dry to moist, hard , most of gravel are
cemented Clay
| | CR 176 11 | 32 | 21 | 11 | 57
3
SS 67/0.06

Bottom of borehole at 3.06 meters.
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Barangeotechnics PAGE 1 OF 1
BARAN
GEOTECHNICS
CLIENT PROJECT NAME _Binak- Package W-028
PROJECT NUMBER__ 589 PROJECT LOCATION _Booshehr
DATE STARTED COMPLETED GROUND ELEVATION 5m HOLE SIZE
DRILLING CONTRACTOR _Baran Geotechnics GROUND WATER LEVELS:
DRILLING METHOD _Continuous Coring AT TIME OF DRILLING _---
LOGGED BY _S.B. CHECKED BY AT END OF DRILLING _-—
NOTES _X:437880 Y:3291880 AFTER DRILLING _--
w < ; : = | ATTERBERG
o IV om |G |5 _|u LIMITS
F_|To Fd | Eg| 252 |cs|EE|RE £ |85
LE %9 MATERIAL DESCRIPTION ;% 5&3 98<>: ue %g "F’E o gi_ o z8
a =| @ TI>2|cz|3=s|ns|F w
o == |3 oz |5 |x%|28|c2|22 |52
@ 4 o o o |3 o 3 -
22 Fill Material
| | LEAN CLAY, (CL) 3.5 % gravel, 6.3 % sand, 50.2 % fines, light
gray, dry to moist, hard , nodules of gypsum particles
B ] CR 10 | 41 [ 25 [ 16 | 90
1
SS 67/0.06
| _7 Marl, (CL) 14.3% gravel, 6.5%sand, 79.2% fines, light gray, dry to
moist, completely weathered, after 24 hours soaking in water the
sample is classifed as CL, most gravel are cemented clay
= —/ CR | (0) 180 9 |43 | 28| 15| 79
. %
Marl, (CL) 29.1% gravel, 4.2%sand, 66.7% fines, light gray, dry to
moist, completely weathered, after 24 hours soaking in water the
B 7 % sample is classifed as CL, most gravel are cemented clay
B —% CR | (0) 186 8 [ 39 | 25 | 14 | 67
3
A SS 67/0.05

Bottom of borehole at 3.05 meters.
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e

BORING NUMBER BH-FL-11

Bottom of borehole at 3.05 meters.

Barangeotechnics PAGE 1 OF 1
BARAN
GEOTECHNICS
CLIENT PROJECT NAME _Binak- Package W-028
PROJECT NUMBER__ 589 PROJECT LOCATION _Booshehr
DATE STARTED COMPLETED GROUND ELEVATION 4 m HOLE SIZE
DRILLING CONTRACTOR _Baran Geotechnics GROUND WATER LEVELS:
DRILLING METHOD _Continuous Coring AT TIME OF DRILLING _---
LOGGED BY _S.B. CHECKED BY AT END OF DRILLING _-—
NOTES _X:437901 Y:3291739 AFTER DRILLING _--
w < ; : = | ATTERBERG
o IV om |G |5 _|u LIMITS
F-|Zo W 52| 222 |es|EE|RE £ 8=
LE %9 MATERIAL DESCRIPTION §§ 5&3 98<>: ue %g c';E o gl_ o z8
a =| @ T[>=2|6z |3 |ns|E w
o == |3 oz |5 |x%|28|c2|22 |52
@ 4 o o o |3 o 3 -
'7/ Marl, (CL) 1.5% gravel, 4.9%sand, 93.6% fines, gray, dry to moist,
completely weathered, after 24 hours soaking in water the sample
R - % is classifed as CL, most of gravel are cemented clay
B —% CR | (0) 44 | 26 | 18 | 94
1
/ SS 67/0.08
| _/ Marl, (CL) 29.6% gravel, 15%sand, 55.4% fines, dark gray, dry to
moist, completely weathered, after 24 hours soaking in water the
sample is classifed as CL, most of gravel are cemented clay,
B -/ nodules of gyps particles CR | (20) 195 5 |39 | 23 | 16 | 55
2 /
Marl, (CL) 36.1% gravel, 7.2%sand, 56.7% fines, dark gray, dry to
moist, completely weathered, after 24 hours soaking in water the
B N % sample is classifed as CL, most of gravel are cemented clay
B —% UD | (20) 200 8 [ 38| 22| 16 | 57
s
><1'Sss 67/0.05
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WS

BORING NUMBER BH-WH-6

Bottom of borehole at 15.02 meters.

Barangeotechnics PAGE 1 OF 1
BARAN
GEOTECHNICS
CLIENT PROJECT NAME _Binak- Package W-028
PROJECT NUMBER _ 589 PROJECT LOCATION _Booshehr
DATE STARTED COMPLETED GROUND ELEVATION 4 m HOLE SIZE
DRILLING CONTRACTOR _Baran Geotechnics GROUND WATER LEVELS:
DRILLING METHOD _Continuous Coring AT TIME OF DRILLING _---
LOGGED BY _S.B. CHECKED BY AT END OF DRILLING _---
NOTES _X:437126  Y:3293090 AFTER DRILLING _---
w < ; : =| ATTERBERG
r |2 e > | _e@ & Ep W LIMITS
E_|To Fu |Bsl 223 |Fs|EE|BE 8=
o e o MATERIAL DESCRIPTION is [ >¢ O5g wo [Z3| 5T |a o oXx|z&
we 129 55 (%] &3 |8%|22|8E|55|BE|RS|ET
o 2Z |2 ©2 |5 |x |=5|22|<2 |2z
%) 4 o [a) o|3 i i -
£ Fill Material
b P SILTY GRAVEL WITH SAND, (GM) 33.8 % gravel, 17.1 % sand, 1 R
i _)" QO 49.1 % fines, brown, dry to moist, very dense , most of gravel size 182] 7 |NP|NP NP 49
- TR D particle are cemented silt, nodules of gypsum particles SS 67/0.04
la
B 7] LEAN CLAY WITH SAND, (CL) 11.5 % gravel, 13.1 % sand, 75.4 UD 281191 9 | 75
2 % fines, grayish brown, dry to moist, hard (LD |
| B LEAN CLAY, (CL) 7 % gravel, 5.7 % sand, 87.3 % fines, grayish
brown, dry to moist, hard
A Il LD | 30 | 22 | 8 | 87
4
7/ Marl, (CL) 0.0% gravel, 0.7%sand, 99.3% fines, gray, dry to moist, | LS9 67/0.05
B 7 slightly weathered to fresh, after 24 hours soaking in water the
R _% sample is classifed as CL
[ 6 '% i wo |85 186 7 [ 38 |23 | 15| 99
/ Marl, (CL) 12.2% gravel, 3.2%sand, 84.6% fines, gray, dry to
- b moist, slightly weathered to fresh, after 24 hours soaking in water
| _/ the sample is classifed as CL
| _/ 1SS 67/0.04
8 % . UD | (75) 194 8 |36 | 24 | 12 | 85
= —% Marl, (CL) 43% gravel, 19.2%sand, 37.8% fines, gray, dry to moist,
fresh, after 24 hours soaking in water the sample is classifed as  Jll_UD_|(100) 196| 6 |27 | 19| 8 | 38
R o E / CL, most of gravel size particle are cemented clay
L U
I SILTSTONE, (GM) 74.1% gravel, 3.9%sand, 22% fines, grayih LSS 67/0.03
X X brown, dry to moist, fresh, after 24 hours soaking in water the
- 4% % sample is classifed as GM, most of cemented particle did not get . uD | (86) 195] 5 [NP | NP | NP | 22
B 4% % apart in water
12 X X
X X
X X
= X X
X X
- W/ Marl, (CL) 3.4% gravel, 1.3%sand, 95.3% fines, gray, dry to moist, | LSS 67/0.04
= - slightly weathered to fresh, after 24 hours soaking in water the
sample is classifed as CL, most of gravel size particle are . uD | (90) 199 4 |33 |21 |12 95
B 14 7] / cemented clay
/ Marl, (CL) 67.8% gravel, 10.6%sand, 21.6% fines, gray, dry to
- N / moist, slightly weathered to fresh, after 24 hours soaking in water
| / the sample is classifed as CL, gravel size particle are calcite and uD | (90) 198) 4 | 28 | 20 | 8 | 22
cemented lumps
P ~ LSS 67/0.02
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Tt

BARAN

Barangeotechnics

GEOTECHNICS

CLIENT

PROJECT NUMBER 589

KEY TO SYMBOLS

PROJECT NAME _Binak- Package W-028

PROJECT LOCATION _Booshehr

LITHOLOGIC SYMBOLS
(Unified Soil Classification System)

VA Marl: Marl

CL: USCS Low Plasticity Clay

[J
o[\¢] GM: USCS Silty Gravel

MH: USCS Elastic Silt

ML: USCS Silt

SILTSTONE: Siltstone

K X X X
K X X X

7]
v
=]

<
<

FILLMATERIAL: Fill Material

SAMPLER SYMBOLS
I Core Sample
Split Spoon

l Undisturbed Sample

WELL CONSTRUCTION SYMBOLS

LL  -LIQUID LIMIT (%)

Pl -PLASTIC INDEX (%)

W - MOISTURE CONTENT (%)

DD -DRY DENSITY (PCF)

NP - NON PLASTIC

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

ABBREVIATIONS

TV -TORVANE

PID -PHOTOIONIZATION DETECTOR
UC -UNCONFINED COMPRESSION

ppm - PARTS PER MILLION
Water Level at Time

= Drilling, or as Shown

Water Level at End of

= Dirilling, or as Shown

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

PROJECT NAME _Binak- Package W-028

PROJECT LOCATION _Booshehr

barangeotechnics

BH-WH-6
iz N R

P< X X X X X X X
TX XXX XX X
XXX X X x xR
XXX X XXX
XXX XXX X
XXX X KX X
XX X X XX X X

XX X X X X X
XXX X X X X A
XXX X X% A
CXX X XX X

XXX XXX
[ X X X X X X
XXX XXX
XX X X X
X X X X X
oo
xx%x/ :
xxx/

X

<7
7

Distance Along Baseline (m)

BH-FL-8

PROJECT NUMBER 589

g
BARAN
GEQTECHNICS

CLIENT

(w) uonens|3
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SUBSURFACE DIAGRAM

barangeotechnics

A

GEOTECHNICS

PROJECT NAME _Binak- Package W-028

PROJECT LOCATION _Booshehr

CLIENT

PROJECT NUMBER__589

BH-FL-10

<N NN
...................................... gk\\\\\\\\\\\\\\ &\ m

(w) uonens|3

Distance Along Baseline (m)
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B et
Pyt Plate Load Test Results

2 9 =5

J9bliuo Cremesigo

Client: Plate dimension: 30 cm
Consultant: & 5 S ohb jslie rwaige &S 50 Testpit No.: PLT-2 (W-028)
Project: Ol 355 (il 5 llag 0y S5 h; Slalllas

S i Depth: 1.0 m

Stress (kg/cm2)
0 5 10 15 20 25 30 35

0.00

0.50

1.00 O\A

1.50

4\
2.00

2.50

Settlement (mm)

3.00

3.50

4.00

4.50

5.00
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b D

~

e R

s9bdio Cramsdigo

Standard Test Method for CBR (California Bearing

Ratio) of Soils in Place (ASTM D4429)

~

Project Name:

Client:

Selss Rl g SellaSS 059 S5 Sladlae

S (S5 loge

Location: W28-CBR1

Depth: Ground Level

Stress(MPa)

5.0

4.5

4.0

3.5

3.0

2.5

2.0

15

1.0

0.5

0.0
0.0

1.0 20 3.0

40 50 60 70 8.0

9.0

Penetration(mm)

10.0 11.0 12.0 13.0 14.0 15.0 16.0

CBR VALUE:

Penetration-2.54 mm

19.9

%

Penetration-5.08 mm

16.8

%o




b D

OIol—

e R

s9bdio Cramsdigo

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

~

Project Name:

Sdgi Gali8l g clblagSS 059 p ST Dlallas
Location: W28-CBR2

S S5 plae
Client: Depth: Ground Level
5.00
4.00
3.00
©
o
2
a
e
“ 2,00
1.00
0.00

0.0

1.0 20 30 40 50 60 70 80 90 100 11.0 12.0 13.0 14.0 15.0 16.0

Penetration(mm)

< 0
CBR VALUE: Penetration-2.54 mm 18.5 %

Penetration-5.08 mm 15.9 %
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S Geoelectrical Resistivity Test

ARA
GEOTECHNICS
CLIENT PROJECT NANE Binak- W-028
PROJECT NUMBER 589 PROJECT LOCATION Booshehr

Variation of Apparant Electrical Resistivity in W-028

p (Q@m)
0.01 0.10 1.00 10.00 100.00

Depth (m)

FL8

FL9

——FL10

FL11

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

Q* P HeO

A ad

GEOTECHNICS

CLIENT

Barangeotechnics

GRAIN SIZE DISTRIBUTION

PROJECT NAME _Binak- Package W-028

PROJECT NUMBER _ 589

PROJECT LOCATION _Booshehr

U.S. SIEVE OPENING IN INCHES [

6 43

12 3

100 T
95

245 1z
T |¥\\r\ﬁ\ 4 =

6 g10 1416 55 30 44 50 5o 100444200

U.S. SIEVE NUMBERS [ HYDROMETER

th\\ ; I

90

N

R —r

A

==

85

80

75

70

65

60

R

55

50

45

40

PERCENT FINER BY WEIGHT

35

30

25

20

15

10

100

10

1 0.1 0.01 0.001

GRAIN SIZE IN MILLIMETERS

COBBLES

GRAVEL

SAND

coarse fine

coarse

| SILT OR CLAY

fine

medium

Borehole

Depth

Classification LL PL PI Cc | Cu

BH-FL-8

0.50

ELASTIC SILT(MH) 65 | 35 | 30

BH-FL-8

1.50

SILT(ML) 45 | 29 | 16

BH-FL-8

2.50

LEAN CLAY(CL) 28 | 20 | 8

BH-FL-9

0.50

GRAVELLY LEAN CLAY(CL) 28 | 20 8 | 0.023022.0:

Q* P KO

BH-FL-9

1.50

LEAN CLAY(CI) 34 | 22 | 12

Borehole

Depth| D100

D60

D30 D10 %Gravel| %Sand| %Silt | %Clay

BH-FL-8

0.50

9.51

0.007

0.2 4.8 50.7 44.3

BH-FL-8

1.50

19

0.002

8.2 3.2 28.1 60.5

BH-FL-8

2.50

19

0.007

3.1 8.8 43.7 44.4

BH-FL-9

0.50

63

5.457

0.014 0.002 40.5 9.5 39.5 10.5

BH-FL-9

1.50

9.51

0.005

0.3 0.6 54.5 44.6
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S

GEOTECHNICS

CLIENT

Barangeotechnics

GRAIN SIZE DISTRIBUTION

PROJECT NAME _Binak- Package W-028

PROJECT NUMBER _ 589

PROJECT LOCATION _Booshehr

U.S. SIEVE OPENING IN INCHES [

6 3,215 T3y 12

U.S. SIEVE NUMBERS

810 1416 55 30 44 50 5o 100444200

HYDROMETER

3 4,6
100 T T T : e NWEEEREIL T 1T 1 1T T
o VN T Reel Il L ;
L LT e
90 - - - .
R : ;
85 \ ,\ . : :
: Sl Pad : :
80 \ \ : AT A i
70 L0==04 = —— :
; \I\ : x ; >
L 6 : .\\* X
z : — & 09 ¢ | I C\ N
9] . : N
o 60 5 \.\ : h
< 1A R
> 55 :
L 50 LY
P4 '\
= 45 \‘\
'_
z N
i M ‘\L T
x 40 S "
iN] >>A
o
35
30 * \*\
\.\ >%
25 )
20
15 \
10 ®
5
0 : :
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES : : : SILT OR CLAY
coarse fine coarse medium | fine
Borehole Depth Classification LL | PL Pl Cc | Cu
®| BH-FL-9 2.50 GRAVELLY LEAN CLAY(CI) 32 | 21 11 | 2.411131.0
X| BH-FL-10 0.60 LEAN CLAY/(CI) 4 25 | 16
A| BH-FL-10 1.60 SILT with GRAVEL(ML) 43 | 28 | 15
* | BH-FL-10 2.60 GRAVELLY LEAN CLAY(CI) 39 | 25 | 14
©®| BH-FL-11 0.60 LEAN CLAY/(CI) 44 | 26 | 18
Borehole Depth D100 D60 D30 D10 %Gravel | %Sand %Silt | %Clay
®| BH-FL-9 2.50 63 0.146 0.007 0 35.5 7.2 40.7 16.6
X| BH-FL-10 0.60 19 0.006 3.5 6.3 44.6 45.6
A| BH-FL-10 1.60 19 0.013 14.3 6.5 37.9 41.3
* | BH-FL-10 2.60 254 0.036 0.001 29.1 4.2 33.1 33.6
®| BH-FL-11 0.60 9.51 0.012 0.002 1.5 4.9 63.1 30.5
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-

GEOTECHNICS

CLIENT

Barangeotechnics

GRAIN SIZE DISTRIBUTION

PROJECT NAME _Binak- Package W-028

PROJECT NUMBER _ 589

PROJECT LOCATION _Booshehr

U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
6 43 2 Tay W25 3 4 6 10 416 55 30 44 50 gy 100 4,200
100 [T f | 3‘\\1\& INSL R
95 : : : f f
e Al z z
90 ; ; — e = :
: )n : K : IS
85 ' ; ;
80 \A&"‘“‘*‘%—al——\ A 5 \GW
& A h N
70 W D\@\
65 5
|- . .
T ™ = : : \
S 60 R “‘Iﬁ : N
= IRERS =i\ g
E 55 - S w\ \
é 50 R‘ X\
£ NI
E 45 i
Z N
3) : ﬂi\
x 40 hoY
a \ N >>@
35 \&
30
25
A
20 \
15
N [RF
10 \ >
5 \A
0 r :
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-11 1.60 GRAVELLY LEAN CLAY with SAND(CI) 39 | 23 | 16
X | BH-FL-11 2.70 GRAVELLY LEAN CLAY(CI) 38 | 22 | 16
A| BH-WH-6 0.50 SILTY GRAVEL with SAND(GM) NP | NP | NP | 0.31 142.14
* | BH-WH-6 1.60 LEAN CLAY with SAND(CL) 28 | 19 9
©®| BH-WH-6 3.00 LEAN CLAY(CI) 30 | 22 8
Borehole Depth D100 D60 D30 D10 %Gravel | %Sand %Silt | %Clay
@| BH-FL-11 1.60 19 0.657 0.006 29.6 15.0 36.9 18.5
X| BH-FL-11 2.70 38.1 0.918 0.006 36.1 7.2 36.7 20.0
A| BH-WH-6 0.50 63 0.289 0.013 0.002 33.8 171 39.2 9.9
* | BH-WH-6 1.60 19 0.031 0.005 11.5 13.1 59.1 16.3
©®| BH-WH-6 3.00 19 0.008 7.0 5.7 43.3 44.0
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S

ARAN
GEOTECHNICS

CLIENT

Barangeotechnics

GRAIN SIZE DISTRIBUTION

PROJECT NAME _Binak- Package W-028

PROJECT NUMBER _ 589

PROJECT LOCATION _Booshehr

U.S. SIEVE OPENING IN INCHES

U.S. SIEVE NUMBERS [

HYDROMETER

B

6 43 245 layg Mg 3 4 6 10,416 50 30 40 50 g0 100 440200
100 T TTT. |K|3§¢;| | llleL;l‘ N
: : \‘ o) : D) )
95 : \ \ - = ;
: AN : : \-\
; 11 A
75 : : : :
A @ @ X \4.\
70 : : : :
z z : : 3
65 \ § A : ? ;
[ : : : :
T l : : : : \A_
O 60 : : - :
2 f y z z \
> 55 i - - :
o i : : : |
5 s il T ; i
45 NI S R
: RNl =l AR
40 : -
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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-WH-6 5.56 LEAN CLAY/(CI) 38 | 23 | 15
X| BH-WH-6 7.60 LEAN CLAY with GRAVEL(CI) 36 | 24 | 12
A| BH-WH-6 9.25 CLAYEY GRAVEL with SAND(GC) 27 | 19 8 |0.042063.1;
x| BH-WH-6 11.12 SILTY GRAVEL(GM) NP | NP | NP 1476.54800.2
©®| BH-WH-6 13.20 LEAN CLAY/(CI) 33 | 21 12
Borehole Depth D100 D60 D30 D10 %Gravel | %Sand %Silt | %Clay
®| BH-WH-6 5.56 0.15 0.004 0.0 0.7 55.0 44.3
X | BH-WH-6 7.60 19 0.014 0.003 12.2 3.2 60.4 24.2
A| BH-WH-6 9.25 19 5.85 0.027 0.003 43.0 19.2 30.7 7.1
* | BH-WH-6 11.12 38.1 24.606 7.053 0.004 74.1 3.9 14.9 71
©®| BH-WH-6 13.20 9.51 0.011 0.003 3.4 1.3 68.1 27.2
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Barangeotechnics

CLIENT

GRAIN SIZE DISTRIBUTION

PROJECT NAME _Binak- Package W-028

PROJECT NUMBER _ 589

PROJECT LOCATION _Booshehr

U.S. SIEVE OPENING IN INCHES

6 43 2

U.S. SIEVE NUMBERS

HYDROMETER

100
95

e |

bs\ T34 V238 3 4 6 g104416 59 30 44 50 5o 100444200

I

90

85

80

75

70

65

60

55

50

45

40

PERCENT FINER BY WEIGHT
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100

10

1

0.1

GRAIN SIZE IN MILLIMETERS

0.01

0.001

GRAVEL

SAND

COBBLES

coarse

fine

coarse

medium

fine

SILT OR CLAY

Borehole Depth

Classification

LL

PL

PI Cc | Cu

®| BH-WH-6 14.45

CLAYEY GRAVEL(GC)

28

20

8 [132.68752.60

Borehole Depth

D100

D60

D30

D10

%Gravel

%Sand

%Silt | %Clay

®| BH-WH-6 14.45

38.1

12.021

3.307

0.007

67.8

10.6

17.5 4.1
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ATTERBERG LIMITS 14001207-589-BINAK-W028-REV06.GPJ GINT STD CANADA LAB.GDT 2/26/22

S ATTERBERG LIMITS' RESULTS
Barangeotechnics
CLIENT PROJECT NAME _Binak- Package W-028
PROJECT NUMBER _ 589 PROJECT LOCATION _Booshehr
60 7
@ @ | @ yd
50 S
P /
é 40 /
T e
e e
130 e
Y
| /
N 20 A
X AR
10 &
&g
CL-ML ) @ @
0%
0 20 40 60 80 100
LIQUID LIMIT
Borehole Depth LL| PL Pl [Fines | Classification
®|BH-FL-8 0.50 65| 35| 30| 95| ELASTIC SILT(MH)
X |BH-FL-8 1.50| 45| 29| 16| 89|SILT(ML)
A | BH-FL-8 250 28| 20 88 | LEAN CLAY(CL)
* | BH-FL-9 050 28| 20 50 | GRAVELLY LEAN CLAY(CL)
©| BH-FL-9 150 34| 22| 12| 99|LEAN CLAY(CI)
& | BH-FL-9 250 32| 21 11 57 | GRAVELLY LEAN CLAY(CI)
O|BH-FL-10 0.60f 41| 25| 16| 90|LEAN CLAY(CI)
A|BH-FL-10 1.60| 43| 28| 15| 79|SILT with GRAVEL(ML)
®| BH-FL-10 260 39| 25| 14| 67 |GRAVELLY LEAN CLAY(CI)
@ |BH-FL-11 0.60| 44| 26| 18| 94|LEAN CLAY(CI)
O|BH-FL-11 160 39| 23| 16| 55|GRAVELLY LEAN CLAY with SAND(CI)
®|BH-FL-11 270| 38| 22| 16| 57 |GRAVELLY LEAN CLAY(CI)
@|BH-WH-6 0.50] NP| NP| NP| 49 SILTY GRAVEL with SAND(GM)
* | BH-WH-6 1.60| 28| 19 75| LEAN CLAY with SAND(CL)
€| BH-WH-6 3.000 30| 22 87 | LEAN CLAY(CI)
B | BH-WH-6 5.56| 38| 23| 15| 99|LEAN CLAY(CI)
4| BH-WH-6 760 36| 24| 12| 85|LEAN CLAY with GRAVEL(CI)
<| BH-WH-6 9.25| 27| 19 8| 38|CLAYEY GRAVEL with SAND(GC)
X| BH-WH-6 1112 NP| NP| NP| 22|SILTY GRAVEL(GM)
8| BH-WH-6 13.20f 33| 21 12| 95|LEAN CLAY(CI)
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CLIENT

Barangeotechnics

PROJECT NUMBER _ 589

ATTERBERG LIMITS' RESULTS

PROJECT NAME _Binak- Package W-028
PROJECT LOCATION _Booshehr

60 //
50 S
P /
L
& 40 e
S
T /
I
c /
130 -
Y /
I
N
b 20
E
X /
10 Ve
CL-ML e @
0
0 60 80 100
LIQUID LIMIT
Borehole Depth LL| PL Classification
®| BH-WH-6 1445 28| 20 CLAYEY GRAVEL(GC)
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BARAN
GEOTECHNICS

CLIENT

Barangeotechnics

PROJECT NUMBER _ 589

SUMMARY OF LABORATORY RESULTS

PROJECT NAME _Binak- Package W-028
PROJECT LOCATION _Booshehr

Sheet 1 of 1
- . - Maximum | o Water Dry Satur- .
soorde | oepn | | R | PREY | Tsee ™| %5000 | Sete | conten | oty | aton | 108
BH-FL-8 0.5 65 35 30 9.51 95 MH 12.0 1.74
BH-FL-8 1.5 45 29 16 19 89 ML 11.0 1.75
BH-FL-8 25 28 20 8 19 88 CL 13.3 1.73
BH-FL-9 0.5 28 20 8 63 50 CL 7.0 1.84
BH-FL-9 1.5 34 22 12 9.51 99 Cl 10.0 1.73
BH-FL-9 2.5 32 21 11 63 57 Cl 11.0 1.76
BH-FL-10 0.6 41 25 16 19 90 Cl 10.0
BH-FL-10 1.6 43 28 15 19 79 ML 9.4 1.80
BH-FL-10 2.6 39 25 14 254 67 Cl 7.6 1.86
BH-FL-11 0.6 44 26 18 9.51 94 Cl
BH-FL-11 1.6 39 23 16 19 55 Cl 5.3 1.95
BH-FL-11 2.7 38 22 16 38.1 57 Cl 8.1 2.00
BH-WH-6 0.5 NP NP NP 63 49 GM 7.4 1.82
BH-WH-6 1.6 28 19 9 19 75 CL
BH-WH-6 3.0 30 22 8 19 87 Cl
BH-WH-6 5.6 38 23 15 0.15 99 Cl 6.8 1.86
BH-WH-6 7.6 36 24 12 19 85 Cl 8.1 1.94
BH-WH-6 9.3 27 19 8 19 38 GC 6.1 1.96
BH-WH-6 111 NP NP NP 38.1 22 GM 4.6 1.95
BH-WH-6 13.2 33 21 12 9.51 95 Cl 4.3 1.99
BH-WH-6 14.5 28 20 8 38.1 22 GC 4.3 1.98
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s Uniaxial Compression Test

BKP- Lab- UCT

BARA
GEOTECHNICS
CLIENT PROJECT NAME So 09 SeuiST ¢85 Olalllas
PROJECT NUMBER 589 PROJECT LOCATION g
0.35
0.30 /
©
Q.
=
= 025
"
o
3 \
°
()
£
£ 0.20
o
(%)
c
o]
0.15
0.10
0.05
-1.0 -0.8 -0.5 -0.3 0.0 0.3 0.5 0.8 1.0
Lateral Strain (%) Axial Strain (%)
Sample Specification Initial Condition
Borehole ID: WH-6  |Bulk Density (kN/m®): 19.56
Depth (m): 1.6-1.8  |Dry Density (kN/m’): 18.55
L (cm): 19.80 Moisture Content (%): 5.5
D (cm): 9.00 Strain Rate (%Per min.): 1.00
Test Results
Unconfined Compressive Strength(MPa): 0.32




s Uniaxial Compression Test

BKP- Lab- UCT

BARA
GEOTECHNICS
CLIENT PROJECT NAME So 09 SeuiST ¢85 Olalllas
PROJECT NUMBER 589 PROJECT LOCATION g
0.7 / N
0.6 /
©
Q.
s /
e 0.5
"
g
&
-
()
c
€ 0.4
o
(%)
[ =
=)
0.3 /
0.2
0.1
-1.6 -1.2 -0.8 -0.4 0.0 04 0.8 1.2 1.6
Lateral Strain (%) Axial Strain (%)
Sample Specification Initial Condition
Borehole ID: WH-6  |Bulk Density (kN/m®): 20.15
Depth (m): 3.0-3.28  |Dry Density (kN/m’): 19.01
L (cm): 20.00 Moisture Content (%): 6.0
D (cm): 8.00 Strain Rate (%Per min.): 1.00

Test Results

Unconfined Compressive Strength(MPa): 0.70
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Uniaxial Compression Test

BARA
GEOTECHNICS
CLIENT PROJECT NAME So 09 SeuiST ¢85 Olalllas
PROJECT NUMBER 589 PROJECT LOCATION g
0.90
0.75 \
©
-
2
a
<
& 0.60
-
7}
£
=
c
o
(%)
c
=) 0.45
0.30
0.15
-0.70 -0.50 -0.30 -0.10 0.10 0.30 0.50 0.70
Lateral Strain (%) Axial Strain (%)
Sample Specification Initial Condition
Borehole ID: WH-6  |Bulk Density (kN/m®): 20.43
Depth (m): 11.12-11.5 |Dry Density (kN/m’): 19.54
L (cm): 21.00 Moisture Content (%): 4.6
D (cm): 8.10 Strain Rate (%Per min.): 1.00
Test Results
Unconfined Compressive Strength(MPa): 0.80
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Uniaxial Compression Test
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CLIENT PROJECT NAME S 09 S5 955 lallas
PROJECT NUMBER 589 PROJECT LOCATION b
0.96
0.84 / N\
0.72
F
2
ﬁ 0.60
3 /
T
(]
£
5 0.48 /
(%]
[ =
]

0.36 /
0.24 /

-2.00

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

Test Results

Unconfined Compressive S

trength(MPa): 0.86

2.00




A~ Uniaxial Compression Test

BKP- Lab- UCT

BARAN
GEOTECHNICS
CLIENT PROJECT NAME St 03y SaiS5g55 Olalllae
PROJECT NUMBER 589 PROJECT LOCATION [T
0.7
0.6
—m- o~
3 N
=
= 0.5 \
&a
e}
[}
[ =4
& 0.4 /
o
2
s ]

0.3 /
0.2
O\1
-2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0
Lateral Strain (%) Axial Strain (%)
Sample Specification Initial Condition
Borehole ID: FL-10  |Bulk Density (kN/m®): 19.33
Depth (m): 1.6-2.0  |Dry Density (kN/m®): 17.73
L (cm): 19.00 Moisture Content (%): 9.0
D (cm): 8.50 Strain Rate (%Per min.): 1.00
Test Results
Unconfined Compressive Strength(MPa): 0.55
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Uniaxial Compression Test

BARA
GEOTECHNICS
CLIENT PROJECT NAME So 09 SeuiST ¢85 Olalllas
PROJECT NUMBER 589 PROJECT LOCATION g
0.7
0.6 /
©
Q.
s /
= 0.5
"
o
& /
°
()
c
= 0.4
o /
(%)
c
o]
0.3 /
0.2
0.1
-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: FL-11  |Bulk Density (kN/m®): 19.81
Depth (m): 2.7-29  |Dry Density (kN/m): 18.33
L (cm): 19.00 Moisture Content (%): 8.1
D (cm): 8.50 Strain Rate (%Per min.): 1.00
Test Results
Unconfined Compressive Strength(MPa): 0.67
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BKP-Lab- DST

S

Direct Shear Test

BARAN
GEOTECHNICS
CLIENT PROJECT NAME SCoy 059y ST gy wiallae
PROJECT NUMBER 589 PROJECT LOCATION Ao
150.0 150.0
135.0 135.0
1200 120.0
1050 105.0
© ©
g 900 £ o00
£ £
&n o
g 7°0 § 750 7
k] »
§ 60.0 ——A § 1
< . = K-
v 7 60.0
P /
45.0 = =
' e —— 45.0
L
300 ] o
' e ./4./' - 30.0
o
15.0 A
%.//' 15.0
0.0 ¥
0 2 4 6 8 10 12 14 16 18 20 0.0
. 0 20 40 60 80 100 120
Shear Strain % Normal Stress kPa
Borehole ID: FL-08 Sample Type: Remolded
Sample Depth (m): 0.5-1 Test Type: Slow
Sample Specification Sample Condition Before Test Sample Condition After Test
Sample No.: 1 2 3 Sample No.: 1 2 3 Sample No.: 1 2 3
Height (cm): 22 2.2 22 Moisture (%): 12.0 12.1 12.0 Moisture (%): 19.5 19.5 19.5
B*L (cm*cm): 6*6 6*6 6*6 Saturation (%): 58.12 60.64 58.15 |Saturation (%): 94.22 97.61 92.70
3
Va (KN/m): 1691 17.12 16.79 | Void Ratio: 0.54 0.52  0.54 |Void Ratio: 0.54 0.52 0.55
Test Results
C (kPa): 14.68
$ (Degree): 319
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Direct Shear Test

BARAN
GEOTECHNICS
CLIENT PROJECT NAME s_fv.u 039y M,S} Olatlase
PROJECT NUMBER 589 PROJECT LOCATION Ao
100.0 100.0
90.0 90.0
80.0 80.0 /,
70.0 70.0 /
g 600 /
60.0 o .
£ //
o
§ 50.0 ——— & 500 /
- 5
£ /A//A/ ﬁ
g 400 — e R & 400
g 300 Va / = 300 //
v
20.0 _e- o—4 20.0 /
rad ol
10.0 V/‘ 10.0
0.0 £+ 0.0
0 2 4 6 8 10 12 14 16 18 20 0 20 40 60 80 100 120 140 160
Shear Strain % Normal Stress kPa
Borehole ID: BH-FL-09 Sample Type: Remolded
Sample Depth (m): 0.5-1.0 Test Type: Slow
Sample Specification Sample Condition Before Test Sample Condition After Test
Sample No.: 1 2 3 Sample No.: 1 2 3 Sample No.: 1 2 3
Height (cm): 2.2 2.2 2.2 Moisture (%): 7.1 7.0 7.0 [Moisture (%): 17.1 16.1 16.2
B*L (cm*cm): 6*6 6*6 6*6 Saturation (%): 39.44 41.32 38.89 [Saturation (%):  98.73 98.87 97.55
3
Vo (KN/m’): 17.68 18.06 17.93 | Void Ratio: 0.47 0.44 0.47 |Void Ratio: 0.45 0.42 0.43
Test Results
C (kPa): 10.06
¢ (Degree): 30
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CLIENT

PROJECT NAME

PROJECT NUMBER

Oedometer Test

S 09y ST 95 il

589 PROJECT LOCATION

Aoy

0.70

P (kP

a)

10 100

1000 10000

0.65

0.60

0.55

0.50

Void Ratio

0.45

0.40

0.35

0.30

0.25

0.20

Borehole ID: BH-FL-10
Sample Depth (m): 0.6-1.0
Sample Condition Before Test Sample Condition After Test
Saturation (%): 62.0 Saturation (%): 100%
Dry Density (kKN/m’): 17.65 Dry Density (kN/m®): 18.12
Void Ratio: 0.42 Void Ratio: 0.38
Gs: 2.50 Gs: 2.50
Height (cm): 2.00 Height (cm): 1.95
Moisture Content (%): 10.3 Moisture Content (%): 10.0
Test Results
Ce: 0.135
Cs: 0.014
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Chemical Test- W028

ootz Soil
O; % (in Water) | SO4 ? (Total) CL- pH
BH No: D(elsh (BS1377) (BS1377) (BS1377) | (ASTM4972)
(%) (%) (%) at 25° ¢
BH-FL-10 | 1.6 0.41 0.57 0.028 8.2
BH-WH-06 | 0.5 0.31 0.44 0.019 8.0
BH-WH-06 | 3.0 0.29 0.47 0.023 8.1
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S (395 3% b S (S 9 (S sla el sl goleiiiy polie
Layer type according to Unified method CL Marl (CL) Marl (CL) Unit
xx:Depth 0.5-2.0 2.0-7.5 7.5-15.0 m
Soil internal friction angle long term (¢d) - - - Degree
Soil cohesion (Cu) 0.5-1.5 2.0-3.0 3.0-4.0 kg/cm’
Soil wet density (%) 1.85-1.95 1.90-2.00 1.95-2.05 glem’
Soil module of elasticity (Es)* 150-250 400-600 600-800 kg/em’
Soil Poisson ratio (v)** 0.35-0.40 0.30-0.35 0.30-0.35 -
9% 093
99 (395 20 b S (Sl 5 (K 5 Lo yiol)ly (olesiin prolie
Layer type according to Unified method CL-ML-MH Marl (CL) Unit
swxxDepth 0.2-1 1-3 m
Soil internal friction angle long term (¢@d) - Degree
Soil cohesion (Cu) 0.5-1.5 2.0-3.0 kg/cm?
Soil wet density (%) 1.85-1.95 1.90-2.00 glem’
Soil module of elasticity (Es)* 100-200 200-600 kg/cm’
Soil Poisson ratio (v)** 0.35-0.40 0.30-0.35 -
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Allowable bearing capacity (kg/cm2)

Settlement (cm)

hed
W
S

3.00

N
W
S

2.00

—
W
(=]

—
(=
(=)

e
W
S

0.00

0.00

0.50

—_
=
S

1.50

2.00

2.50 1

3.00

Shallow Foundation (Zone I)- W028

—o—|/B=1
L/B=2
L/B=5
L/B=10
0 1 2 3 4
Foundation width (m)
—
= \k\
——1/B=1 \"\
L/B=2 \
- LRk \
L/D=J
L/B=10
1 2 3 4
Foundation width (m)
P alo+ 3bim
D=1Im
Df=1Im
Notes:

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




Allowable bearing capacity (kg/cm2)

Mat Foundation-12m*20m
W-028 (BH-WH-6) -(Zone I)

4.00

3.50

3.00

2.50

2.00

1.50

1.00

0.50 /

0.00

0.00

D=3m
Df=1m

Notes:

1.00

2.00

3.00

4.00

Settlement (cm)

P asow abim

5.00

6.00

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




Allowable bearing capacity (kg/cm2)

Settlement (cm)

6.00

5.00

4.00

3.00

2.00

1.00

0.00

1.00

1.50

2.00

3.00

Strip Foundation (Zone II)-W028

O
0.5 1 1.5 2 2.5
Foundation width (m)
4\
\<’
0.5 1 1.5 2 2.5
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




S5 0593 ~BH-WH-6 (subolo aileS j0 yi0 SO 30 1y 65199 9 (abaiumnn o o230 (o3 yiwn ol uSs oo

(kg/cm’) yioms Joad) uSs Jgoro
B(m) D=1(m), Zone I
L/B=1 L/B=2 L/B=5 L/B=10
1.0 2.15 1.80 1.63 1.57
2.0 1.45 1.28 1.19 1.16
3.0 1.23 1.07 0.99 0.97
4.0 1.08 0.94 0.90 0.89
5.0 1.02 0.89 0.83 0.82

2 95— BH-WH-6 Sdilo ailoS )5 yio ¥ o (6152 00 i (ot iy Joall e Jgoto

BxL (m)

Secm)

D=3(m), Zone I-(kg/cn’)es yiwnS o3 yiwmns Josd s Jgoko

o o

b by

12x20

3.00

1.50

0.75

Y 095 -BH-FL-11 S BH-FL-ngo SLald jo yo S Gos sl 6)le (2 e Jodl WSe Jgow

D=1(m), Zone II-(kg/cnr’) yioms Josd| pSs Jgoro
B(m)
L/B=10
0.5 6.07
1.0 2.96
1.5 2.04
2.0 1.58
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Bearing capacity and Settlements are computed using the following computations.
1. The Ultimate Bearing Capacity Calculation
Hansen’s Method:
General: quit = cN¢ Ss delegcbe + QNgSqdgiggqbg + 0.5yB’ N, S,dyiygyby
When @=0
Use Quit =5.14 Sy ( 14Sc+d’c —1’c- b’c- g°¢) +q
Nq = e tan?( 45+®/2)
Ne=(Ng—1)cot®
Ny =1.5(Ng -1) tan®

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

2- Elastic Settlement of foundations
Due to the low water table, the settlements are largely elastic. Therefore, in calculating the

settlements, the following equation, based on Elasticity Theory, is used:

1—p2

AH= qoB’ m I It s

AH= Settlement

qo= Load

B’ = Minimum Dimension of Footing
Is = Steinbrenner General Influence Factor
Ir = 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 E; 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'o+ AP
Normally consolidated clays: Se=-—= og J,r
1+e0 P'o

Pre- consolidated clays:

_CrH Pc | CcH P'0+ AP

= — 1 For Py<P. <Py + AP
Se 110 P8 570 ' 11e0 08 pc or o< Te 0
CrH P'0+ AP
= P'o+ AP <P’
Se 1re0 08 pip For 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— u? 1-2p
AH = gq,B’ + I -1
q E, (11 = 2)117 (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;, n = elastic soil parameters—see Tables 2-7, 2-8, and 5-6

i

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:

2 2 2 2 2
Illem(H\/M +1)JM2+N Mt M2+ 1) J1+N @
n M + VM?+ N?+1) M+ JM2+ N2 +1
M
L = Lv—tan" (tan”! in radians) (b)
2m N JM?+ N2 + 1
where M = 5

Figure 5-7  Influence factor Ir 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 /; for use
in Eq. (5-16a) for several N = H/B' and M = L/B ratios

by a5 o3V (gl yol )l ol

N M=10 1.1 1.2 1.3 14 1.5 1.6 1.7 1.8 1.9 2.0
02 L =0.009 0.008 0.008 0.008 0.008 0.008 0007 0.007 0007 0.007 0.007
L, =0.041 0042 0.042 0.042 0.042 0.042 0.043 0.043 0.043 0.043 0.043

0.4 0.033 0.032 0.031 0.030 0.029 0.028 0.028 0.027 0.027 0027 0.027
0.066 0.068 0.069 0.070 0.070 0.071 0.071 0.072 0.072 0073 0.073

0.6 0.066 0.064 0.063 0.061 0060 0.059 0.058 0.057 0.056 0.056 0.055
0.079 0.081 0.083 0.085 0.087 0.088 0.089 0.090 0.091 0.091 0.092

08 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.i32 0.130 0.129 0.127 0.126 0.125
0.083 0.083 0.091 0.095 0.098 0.100 0.102 0.104 0.106 0.108 0.109

1.5 0.224 0224 0.224 0.223 0222 0220 0219 0217 0216 0.214 0.213
0.075 0.080 0.084 0.089 0.093 0.096 0.099 0.102 0.105 0.108 0.110

2.0 0.285 0.288 0290 0.262 0292 0.292 0292 0.292 0291 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 0372 0379 0384 0389 0393 0396 0398 0400 0401 0.402
0.048 0.052 0.056 0.060 0.064 0.068 0.071 0.075 0.078 0.081 0.084

4.0 0408 0421 0431 0440 0448 0455 0460 0465 0469 0473 0476
0.037 0.041 0.044 0.048 0.051 0.054 0.057 0.060 0.063 0.066 0.069

5.0 0437 0452 0.465 0477 0487 0496 0503 0510 0516 0522 0526
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 0.502 0514 0.524 0534 0542 0550 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 0471 0490 0506 0.520 0.533 0545 0556 0.566 0.575 0583 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 0482 0.502 0.519 0.534 0549 0561 0573 0584 0594 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 0491 0.511 0529 0.545 0560 0.574 0587 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 0498 0.519 0537 0.554 0570 0584 0597 0610 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 0614 0.631 0.647 0.662 0.677 0.690 0.702
0.008 0.009 0.010 0.010 0011 0.012 0.013 0.013 0.014 0.015 0.016

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

75U o 5 dasline 33 o3 (5o yial )y ol

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 90 100 250 500 100.0
02 I, =0.007 0.006 0006 0006 0006 0.006 0.006 0.006 0.006 0.006 0.006
I, =0043 0044 0.044 0044 0.044 0.044 0.044 0.044 0044 0.044 0044

04 0.026 0.024 0.024 0.024 0.024 0.024 0.024 0.024 0024 0.024 0024
0.074 0.075 0075 0.075 0.076 0076 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 0.08¢ 0.080 0.080 0.079 0.079 0.079 0.079 0.079
0.107 o0.111 0.112 0.113 0.113 0.113 0.113 0.114 0.114 0.114 0.114

1.0 0.121 0.115 0.113 0.112 0.112 0.112 0.111 0.111 0110 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 0207 0.197 0.194 0.192 0.191 0.190 0.190 0.189 0.188 0.188 0.188
0.1i18 0.130 0.134 0.136 0.137 0.138 0.138 0.139 0.140 0.140 0.140

20 0284 0.271 0267 0.264 0262 0.261 0260 0.259 0.257 0256 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 0386 0382 0378 0376 0.374 0373 0368 0367 0.367
0.097 0.122 0.131 0.137 0.i141 0.144 0.145 0.147 0.152 0.153 0.154

4.0 0484 0.484 0479 0474 0470 0466 0464 0462 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 0.554 0.552 0.548 0543 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 0576 0.575
0.060 0.087 0.101 0.111 0.120 0.126 0.131 0.135 0.153 0.157 0.157

1.0 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 0.856 0.896 0.925 0945 0959 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 0.832 0977 1.046 1.102 1.150 1.191 1.227 1.259 1.532 1.72% 1.879
0.001 0.001 0.002 0.002 0.002 0.003 0.003 0003 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 by ojlw jlxo canlis oyl o
(o les) jlome ol
: ; S
S Sl it mhEEE
o ¥ g g 8 e
deuilo
(Al Y- | bb):_u.f q ,;51#\5_,.&
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On sand or

On plastic Average max.

Structure hard clay clay settlement, mm
Cran¢ 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=25

[/Hw3 (0.0003 0.0004 100 LH=15
Multistory brick wall

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

Structures on permafrost

Reinforced concrete 0.002-0.0015 150 at 40 mm/yeart
Masonry, precast concrete 0.003-0.002 200 at 60 mmyyear
Steel frames 0.004-0.0025 250 at 80 mmyyear
Timber 0.007-0.005 400 at 129 mmy/year

USSR aol T bl ys cilizin (sld S5 50 b 65l Gl 3l o
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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
SOIL PROFILE soiL PRgElsLERIN:PAHEJEENERIG Shear Wave Valocky: Vs e e T (u&” for | Undrained Sh:ﬁ; Strength, 5y pef
Sa Hard Rock > 5,000
(1,500)
Se Rock 2,500 to 5,000 - -
(760 to 1,500)
S Very Dense Soil and Soft Rock 1,200 to 2,500 >50 > 2,000
(360 to 760) (100)
) Stiff Soil Profile 600 to 1,200 1510 50 1,000 to 2,000
(180 to 360) (50 to 100)
St Soft Soil Profile <600 <15 < 1,000
(180) (50)
Sr Soil Requiring Site-specific Evaluation. See Section 1629.3.1.

1Sail Profile Type S 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, W, shall be determined in accordance with approved national standards.

(F Sl pg =Y A o lasliwl 31 &) ool E95 (oo adub
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algS gy whwl 1 (Kp) polio 5 (Ka) 5 yxo jLidd il s

K = Sin’(a + ¢)
‘o i 12
Sin’a.Sin(a - 8)| 1+ _| 29 +0).Sin(§= )
i Sin(a = 6).Sin(a + p) |
. 2
K, = _Sm (a.— ?) . _
Sina Sin(a +5)| 1— | > (#+0).Sin(§ + )
Sin(a + 8).Sin(cx + f3) |
#
8/
s 2
T E ,g-rpjw .(iu!'ﬂiﬂ+ﬂ
e ’ sn(p — )
. . \:;-5 ABsin (a+ p)
; e hd
i gpi\lw-a..-,

180" — ¢ — &
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P=0° 5 01=90° (51, (cuodgS bg) &) S Sy )Ll Sl s Jgu

Jd(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° (sl (caodgS (b3 &) S pglite ;i il s Jour

Jd(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 2464 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




(W35 £689) (Soolias cdl> yo SL il HLS il s

K, =K, Co{s+a,)

ahe

K, =K, Sid+a,)

ave

Sin’(at, + 0 — @)

Cos 0.Sin*a, .Sin(a, + 0 + 5){1 + \/ fgin(‘/ﬁ + 5)'Si”(¢.— 0-p.) }
Sin(a, + 6 + 0).Sin(ax, — B,)

K =

ae

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

p

K, =K,.Siné+a,)

p

Sin* (e, + ¢ - 6)

K =
pe 2
Sin(¢p+6)Sin(p+ B -0
CosO.Sin*er. Sin(a, —0—5)1- | @ +0)Sn@+f, =6)
» r Sin(ar, =6 - 0).Sin(a, - B,)
Kh
0=4A4
rctg(l_Kv)

Kn: Earthquake Horizontal Coefficient
Kv: Earthquake Vertical Coefficient
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D5731 Standard Test Method for Determination of the Point Load Strength
Index of Rock and Application to Rock Strength Classifications

D3967 Standard Test Method for Splitting Tensile Strength of Intact Rock
Core Specimens

D1293 Standard Test Methods for pH of Water
D516 Standard Test Method for Sulfate Ion in Water

D512 Standard Test Methods for Chloride Ion In Water



Code 038-3rd final:

API650:

Code 2800:

UBC97:

ASCE:

British Standard:

ACI:

Iranian Seismic Design Code for Petroleum Facilities and Structures
API Standard 650 welded tanks for oil storage

Interpretation of "Iranian code of practice for seismic resistant design of building
(standard No. 2800, 4th edition)

1997 UNIFORM BUILDING CODE

American Society of Civil Engineers
ASCE7 Minimum Design Loads and Associated Criteria for Buildings and
Other Structures

BS-1377 Chemical and electro-chemical tests
BS-8004: 1984

Concrete, Aggregate. "American concrete institute
Bowles, Joseph E. Foundation analysis and design. 1988.

Das, Braja M., and B. M. Das. Advanced soil mechanics. Vol. 270. New York:
Taylor & Francis, 2008.

Das, Braja M., and Nagaratnam Sivakugan. Principles of foundation engineering.
Cengage learning, 2018.
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