i (B Ol 9T P 9 CabligS

PV (Gl S diuy 58 Swe) 95 S CWlkd

" . . . . . | G —
NISOC S pox ol 4 by o Dl>Nol plxil 9 ey & g OMagud 6{!{'},.{; e
BK14 BARAN =
2 oylowsy 0 )led GEOTECHNICAL INVESTIGATION REPORT- BK-14
0530739184 0395 | S G | owiisle | Othed | by | Sosegy | Juw | e 62 ;i 1: axioo)loss
BK BK14 | PEDCO | 110 | GT RT 0001 | DO3

0750 2T adgs Gl 5 cublas 25

GEOTECHNICAL INVESTIGATION REPORT- BK14

K SO RN KVPIRL Ui ¥ [T | PRORARV &

D03 NOV.2023 IFA BKP Co. M.Fakharian | S.Faramarzpour

D02 JUN.2023 IFA BKP Co. M.Fakharian A.M.Mohseni

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

D00 JUN.2022 IFI 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-708223
Status:

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




S (S8 Ofwo Wi ! B 9 CublngS

PV (Gl S diuy 58 Swe) 9y S CWlkd

? ity g
NISOC S pox ol 4 by o DlNol plxil 9 ey & g OMaged “.*.-'l',*,.{; A
BK14 BARAN =
2 ylany 05los GEOTECHNICAL INVESTIGATION REPORT- BK-14
053_073_ 9184 0395 | o Gy | owisiolo | Nl | Sy | Sasegs | Jbge | 4k 62 ;I 2: axiwolods
BK BK14 | PEDCO | 110 | GT RT 0001 | DO3
REVISION RECORD SHEET
PAGE D00 D01 D02 D03 D04 PAGE D00 D01 D02 D03 D04
1 X X 66 X
2 X X 67 X
3 X X 68
4 X 69
5 X 70
6 X 7
7 X X 72
8 X 73
9 X 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 X 85
21 X X 86
22 X 87
23 X 88
24 X 89
25 X X 90
26 X X 91
27 X 92
28 X X X 93
29 X 94
30 X 95
31 X X 96
32 X X 97
33 X 98
34 X 99
35 X 100
36 X X 101
37 X 102
38 X 103
39 X 104
40 X 105
M X 106
42 X X 107
43 X X 108
44 X 109
45 X 110
46 X X 111
47 X X 112
48 X X 113
49 X X 114
50 X X 115
51 X X 116
52 X 117
53 X 118
54 X 119
55 X X 120
56 X X 121
57 X 122
58 X 123
59 X 124
60 X 125
61 X X 126
62 X 127
63 X 128
64 X 129
65 X 130




& iy (B Ol Mg SRl B0 9 bl @‘
— PN B S Slh i 33 o) 93 Slb Cll P
m - - N . < . . \” HIRG —___]
NISOC S xS ol @ bjg)o Mol plxil g Sy 8y O Mg HIRG
BARAN & | l—
BK14 BARAN C/ L5
L obow oylous GEOTECHNICAL INVESTIGATION REPORT- BK-14
053_073_9184 0395 | o Gy | owisiolo | Nl | Sy | Sasegs | Jbge | 4k 62 ;I 3: axivo)leds
BK BK14 PEDCO 110 GT RT 0001 D03
O e e e eeee e 2o e e e 2o 22 2222222 o222t e e eee e s eeresene dodio
8 ............................................................................................................................................ 0)9).3 6@9.4;.5 Slasuiw —1 L}»AB
12 ............................. cliol.....oé‘)po)ﬂgws5t)ko)ujwbw)s@yo&‘5wuw)-2J..aﬁ
E ettt oo sletgls -3 s
20 s RS RR R R s 2okl sloiolesl -4 Jas
B2 s s s s s Mﬁj&bmw)ﬁsguodbpbg—skyﬁ
34 .............................................................................................................. ‘5’>r_‘a..» 6L€boo91Li})’l.?u &5)'.‘)['? ;,‘...9)10—6&45
A1 s 355 (5l o9z g il Hliad ol s pas =7 Juad

S et e e e e e es e ee s ‘5‘36%49;36%‘6%”—8&43




' N JUR WY AT PRORIRYES @‘

Y PV oo GO Gl di 53 (S 95 S cld Sy
m - - . . = - - \” HIRG —___]
NISOC S i ol & by yo Dol plnil 9 (Sl Oy Sged e
BK14 BARAN =

! lons 0stadds GEOTECHNICAL INVESTIGATION REPORT- BK-14
053_073_ 9184 0395 | o Gy | owisiolo | Nl | Sy | Sasegs | Jbge | 4k 62 ;I 4: axio oyl
BK | BK14 | PEDCO | 110 | GT RT 0001 | D03

JR Cw ygd

O 0)5).: JS EY MBK'14 (G & MS}Q I 0)9).: J?m ‘5.‘.‘.«.»[.@ LSLQA)LS 6]5)‘)5 ;A.uﬁs.c —1—1 J&w

O e iR R Google Earth
1T 65,50 o8 o &8, 51 Jlo,l ais ~Google Earth )0 059, JS 40 S BK-14 gatinn Cudae -2-1 S
S ol el e oo Gile-1-2 S
N 2004 Lo Alavi L 5l e 815 (soimmnds -2-2 S
16 ot aslllas 5,90 035050 (sl oS 5l oles -3-2 Lo
17 .. 1:100000 ol 4 S dilaio jo g cwlidhyuo; 4 ;0 BK-14 (gatus Candge -4-2 S

s —alg) s gle youns 4 o BK-14 gty Comdgo jo cilo sloailed ja> e oleil> -1-3 S
L et s e e e S5l O o o yime &S 5l Il
L oo e e e e s e e e e s e e BK-14 g4y CoaBge

S 5 5 Il )| 2 — BK-14 sty Sodga 3 nile slaalleS i Jono (5,05 8 Connbe 23 S
L et e R e e &5l O o p e
23 BK-14 (gdius Gof oy ,Blie 3585 )50 g (o0id 2Mol) SPT &b o ulis &l puss-3-3 S
2ttt s cilize LS gl (Ko xSl Cglie sga> -4-3 IS
O BK-14 (sdtus ;3 308w p (50,58 Caaglie ol po25-5-3 IS
30 e BK-14 (gdins Coubgo anlllas 3,90 03game 10 Sudle slaasled -1-4 IS

B et e R e aboS sla,d o3le Jow -2-6 S
1 T JosS 4 g, 10 (o gkaw (S0 s -3-6 S

22 S (L.i.)—"’ﬁb“’zd‘)—'." w99,) LS)‘Q)-.‘Q;C"-GRQL:-GS"‘ sl o)'L.u)“ 6)9.51..43—1—7&}5.&3
49 ......................................... (‘.SJJJ )‘9.:.) 9 A.i&a.La.l ws)) 6)‘.)).@; u.@r‘> UL.Q;» 6L® o)l....: )‘ &5)"9L‘4" - 2'7 Jiw

51 ...................................................................................................................................... J‘é;}‘jwﬁkw9)—3'7k}£~q




e iy (B Do lg 131 9 Sl @‘
N PV G S w1 (S 9) BB Cudlxd R
dN;ISHO;Ct’ Sl 4 g oSl Pl 5 S 85 e :? =
L obow oylous GEOTECHNICAL INVESTIGATION REPORT- BK-14
053 073-9184 | 2 [wiee [ owrmio | tes | @ | wimes [ Jom [ s | 0251 Siamioned
BK BK14 PEDCO 110 GT RT 0001 D03
Johe Cw g

| BK-14 (sins Cubge ile sladiled IS Slasin 1-3 Jyox
) O Seed et al. (2003) (solgrios SPT oslael Aol oo .2-3 Joo
22 ettt (1948, 5 (3155) Nser sae g ails e yo S o515 abal) 3-3 Jgor
22 e .(1967&% 5 815,5) Nepr oae g ailoy, SB- o515 alaly 4-3 Jso
25 e o w2l e e o 00 alises Blosl gl ool C8E eSiles o315 Cesslie 5-3 Jgo
0 (British Standard BS-1377)  SG iSUl Casglie ub S  Saiye5 6-3 Jso
27T s e e e ambio (6,105,b Liolesl mls g wlasin 7-3 Jgox
Y CBR iole;l s § wlasin 8-3 Jyox
20 s s s 2Eiolel sla ooyl Slasin . 1-4 Joo
32 e b S s S laaY  Silse 5 Supd sl el )b olgrie polie 125 Json
B RS Rss R R s s s 238 Jewslsy (gomands 2-5 Joo
39 e e S ok 6l )5 g Shbiias (snrye gy s Jondl Ko Jgoe 16 Ju
3 s o o 3o sl 00, o e Jeddl (uSe Jgoe 2-6 Jga
42 .. slals S L jles iy (0,5 5 2L b SB e Gl S jlad colys 1-T Jgas
SO et e e S g s sl 5 las gamsails -8 Jgax

SO et e bl Zlas ganails 2-8 Jgax




“ S (B Ol IgF 81 9 bl @‘
7 PVl (Sl Sl iy 58 S 9y S Culled St

E s 5 - e s B s | [
NISOC S o ol 4 Ly o DlSof plonil 9 Sl &2 Dluged s

BK14 BARAN fi=

L obow oylous GEOTECHNICAL INVESTIGATION REPORT- BK-14

053-073-9184 o3y | SN k| owidlo | OMkhgd | &) | @agy | Jhw | ok
BK BK14 | PEDCO | 110 | GT RT 0001 | DO3

62 5l 6: axivoleds

do o

Sles 2k ofon Jmo )0 (it gladelod 5 2lialejl ¢ plimo Sliles @l 5l ol 3)1F

ol 2 a8 adloe 0gliS i o by sl jo @Bly (S (5 lawe wdgs il g CBlaeSS s
SO PR PWE ST JIIENER JE SO g

che 5 2V Cow (i 9 a5 @Bly 0sliS liw el (28 Jled (5 e0kS 20 alold o Sy (25 e
s Gt g 3 Ayl L5 s ol oo Bl Cglio 10 ol o W1 s iy ans] ok s 3,V
4 Seeiey ) b eskS A4 Job w515 Jnil gl 8 (poejny ) b elis (5 W e Sy il e
el Sz (G557 lad ool ol g Jlows JUal g

50 suisle A3 98 (o ¥l o jisu jo bl 4leS 55) slulis sladiled sawi § (SoiSTy 4 axg L
OB e =50 @l Bebo 5 55 jLad Cooi olfia) - ()Yl s (i 50 (itle 4l 6 5 ()Yl s i
5 Jls Jl il 4 teeje, dy) ks inile wleS O g BH-FL-17 )| BH-FL-13 iislo oaileS (5,
Sz e Jodis 89 4 oW mhaws (i 5 50 4 oV cov i sleaileS 1 wyo 5 gyl 15 e
5 @B w8 ) 5he 655 B e S50 sow Sl ead rhae slacudsl 4 Lo g ojgn pley BT 5l 5 pKin
gl &l 55 slaalne 75d 4 e O g0 4 iy 0 ST Dlalllae LI5S

(S dgd b3 e g (2la 09,0 (B2 ros g (Bl p Sl Jol) WOI8S (e : Jsl ol

(Sl g b3 prae g (2l 09,0 (B cros G9 (2l po Slacal Jol) W28 s ip90 ol

5 S dgd b e (alx 09,0 (B oo @ e (Bl e Dlacb Jol) WOH6S geiins ipgm ol
(abgrye (Slooy B yoame

(Slyr g b e 5 (2l 09,0 (S ooy s (Bl p Dol Jol2) WO35 g i) loz Al

(Sl g b3 pne 5 (2la 09,8 (Br o Ga (Bl po Slacs Jol) WOOSN (gebins spmy >

5 Sz g b e (ol 59,0 (B e 4 e (Bl pw Slacnll Joll) WOOTS (gt s ol
(abgaye (Slooy B yoame
gl b3 o 9 (Blr (5990 (B Gy 4 540 (P yw Sl Jold) BRI (gumy tpithds ol
(abogs yo

(abge o dlg) Loz oo 9 0Lz (59,0 (B2 oy @ e (Bl e Sleell Jol2) BKIZ (g i Al

(Abgrye dlg) bas s 5 (8l 9,0 (B2 ooy &1 spme (A oo Sl Joli) BKIS (s it ol
(abgsyo dlgd Jas o g (2lx 9,0 (B ooy 4 oo (Bl Sl Joll) BKOS (g o200 ol




a Sy (G Ol Mg Sl g g @‘

— PV (Gl b diuy 50 Swe) 9y S CWIlkd

&ga’ \» —

NISOC Sy ol & Loy o Dol plxil 9 Gluy & DVgud P

BK14 BARAN =
L obow oylous GEOTECHNICAL INVESTIGATION REPORT- BK-14
053_073_ 9184 0395 | o Gy | owisiolo | Nl | Sy | Sasegs | Jbge | 4k 62 ;I 7: axiwoo)lods
BK BK14 PEDCO 110 GT RT 0001 D03

¥ g i oz (Lad Co ol sl ieaol wl

il 8 54 g L s sl ol

bgiye Joe )0 S (Sl 5 (Sad la )b s 9 (v p slaaY clid 0jg 5l isu cnl 5o
Sloailel” Gos g olaai )5 walys )5 ) 090 e TTT2 Jsb & 50 ax Jols BK-14 gatiy ConBso &
oas eI jolice (prmssipe (nl & el S g (et (651 O e S5 b Lol plodiz ego 5 (hile
ST sskie (rpmitiges (el (o) 5 ()l 09,5 Jansgs Sl o Slikas oSl Joxo Gonj J197 3l g -
0,8

ol yor &y (pRilejl Slinlosl s o liglejl o ile aileS 4 (g i 5l Jol> mls 5l 2,135 (!
25 ol sl (BH-WH-10, EL-9,EL-10,EL-11) BK-14 gaias CogxBga 1 Sliso clodyojl 5 Slanline
5990 ehgn Joe )3 S slaa¥ 4y bayye slo il )y (allialejl slagialejl plnil g Sldes cnl 5l Jol>
9 B yo 5155 b sl oads ailyf o5 b Lo (28 Sloarosi ws Tl 5 sahaer Hod 5 obb
Wb oo 2 70 4 A G0 4 aS Sl oals &SIl g agd Jad

0550 @ldlaz Cudee s ik N5 Slanie Sl Jgl Jad v

Adlie sogas (owlid (paj Condg psd Jab Vv

Syo Sldes 5l oael Cands gl cpgus Juad v
2Eialosl glagialesl 255 0 ke Jad
b byl ey b
Sloyloges wlif 5 Cenits drulne ol jor 4y (xlaw Gloodglls slxe )b Cdib e i e
abgy ye
(Seelind g (Sl bl s 50 pglie § S e (Sw Sl 0 S (il Jlad cul o sl eiie Juad
(B SBaog 5 (6T A (SanEer pide Jad
S Sy qots Jab Y

ANERNEEN

<X




a Sy (G Ol Mg Sl g g @‘

— PV (Gl b diuy 50 Swe) 9y S CWIlkd

NISOC S pooxi ol 4 gy o Ol plmil 9 Sy &y Magud <
BK14 BARAN

e

HIRG |

6!-' NER (] 1
|II |II| ..

L olows 0 leds GEOTECHNICAL INVESTIGATION REPORT- BK-14
053_073_ 9184 0395 | o Gy | owisiolo | Nl | Sy | Sasegs | Jbge | 4k 62 ;I 8: axiwv ol
BK BK14 PEDCO 110 GT RT 0001 D03

ojgﬁ: (SO POE Olaswiwe -1 J.«a.‘i

R WIS N
Ol Bloal -1-1

Slaal 4 Slaws jslate 4 “Sasli.;’;.luﬂ 5 e Sldes 5l Lol bl Lol 059 SuST 955 Dlalllas
3o Joee 5 adlaie seges B o)) 5 bk oo o2l o Y

S slay oud 1515 g Cwlbes ggi s

Sbdivs S 0424 3l Jlaie 5 xaw 5 S glaY Sl 5 (S5 Slaogas s

o [l sladiled wlul p S SISl il o)

00y 5 5 )l e yhie gl gy (gl 039Lh i g Sl (g sk e b 05

Loosgllls sl yms ASTy o o

Sels 5 (Sl ulys 5o Bl s ol Car S ool (slo,lid al > (e

uLo.‘.m &54 O g (. 5S04" «CL ‘pH J.QL..J "5)9”;)'3 S0 )O) u—‘ 9 S GJLMAJ ul.~..o5..a.’> O

ooogllls oy jo Span

Gillae Jomo A5 calpd a5 5 (o Jlas oy 4z 0 Ll ol ganaiide 5 () g5 et V)
9 UBCY97 ASCE ¢API650 slaask (ol jololyp g cii Caro Slaawls 038 4,65 2800 o lastes!
A5 69, Slawle Cyz Near Feild dazo p3¥ sl il )by oS o

NSRRI N NN

Sl 950 (8 laaogs @l Vv

b codguaxe -1-2
Slrcosgame g Lyl bl ol oo 9 el 0058 )T A yolend oddaio ols )18 sl o (5155
b bl 5 3155 ol 1o 00l 0ols 7,8 sla s S aml ¢ Olawlin 0,5 )18 colatwl 8,90 o] jo 0als S8
ol g ailonys )8 pudais olo 13 50 sal S8 Sleas ooguzme Sl p Bro g 059, SiSTe55 Slalas 5l ol
Syl s ols 1,8 Bogasee 3l ) Sleas ploul sl a5 Hlag S amt g byl i JL3 jo  Sldsiue &S 00
Ui S 5 hovn g G 5 Sl b s b B 53 s el oslisad (sl 1
Lol 00 4 (551 B e (suiige S8 CenlgB o elaly oS Bk oo BR-14 (i Csdge o5, Yl
Ol b ks po (b o slasl 5 6531 Q8 e &850 5l i (65500 S5 58 L (sl lawgi (3135 ol eolici




“ S (G Ol MIgT Sl B1 9 bl @‘
7 PVl eod (Sl Sl iy 53 S 9y Sl Culled St

E s 5 . e il B s | [
NISOC S s ol 4 Lg o DSl plovil 3 Loy &3 Dluged s

BK14 BARAN =

L olows 0 leds GEOTECHNICAL INVESTIGATION REPORT- BK-14
053_073_ 9184 0395 | o Gy | owisiolo | Nl | Sy | Sasegs | Jbge | 4k 62 ;I 9: axiwvolods
BK BK14 PEDCO 110 GT RT 0001 D03

T2 Syge Gl e 50 Bl oo ggien 6351 QB S8 2D (55 jeme b K 00 slas )5 5 Slaal e
Slaled loduz 0950 5 Gos wlaad 90,5 o yglol il od CS 8l sage p Sl g Bahi> Cudstiwe 4igS
el @3S plonil (6551 O e S8 20 (S Sless 258 Gl Sllllae (tle

s g Sloalie sliw p ol Gos 5 A Glasiin g g4 5l ool olislo Lyl b saiS WSaie (5,155 oy
s—ile Al sF 4 o 10 laY Consy a sl sl LQJ_@ 5 o)l sl oolel fylog 0 sawl Caws
szl je ),_>L> 5 Oley CddS L wwl ool angd BK-14 gainy ozl ,o EL-9,EL-10,EL-11 ¢ BH-WH-10
Lyl g oolaiwl 0,90 (6599555 ol T (ol pod ) 5l oSl byl jo Sl 4 jonie Cewl (e 059
200 i |y 6l cod b Olawlws pizmen Y sz g0 )55 lodosi (bl aS slaigS 4y 00 )5 solaiil
CS i ol a8 annl atsls 50 Cawbioe el 0ol ags 1 slp (5,15 45 (6,500 09,5 L Loy IS ol ol
Sylad 0155 audais ey 5l am efg el ph Dl s JLE o gt

b N wlaxin-1-3
) Sy 585 ol 55 Sl 5 S e w53 e S5 51 5L Sl e

B 0 9 ‘SclJ).’> .109.'4})% 9 ‘SQL'>)~J uLMH...uLa col.? MS}A Sl o l) uo)y‘ ol u.«.‘?u ) (g.s.‘.u
gl 8 g Ls o JUil iy, gl 4 4 bslas Slasl Bas b 5,V s iy 53 5 absiye Sl
5 uisle AleZ 55 Lol o,V ot sy ol ods iy ya5 (6515 jLad Cugll oKl g 58 JWEl )5
FashS 512 Jobo gl 4 (cejg; algd b 55 (rtle 68 9 jagkS 44 Jobo gl 8 (o) gl a3
@ Jlow JESl mul 4 s, Wyl s ceul S8 bl el doas L gt oKl o ile 4l 6
slaled Ji> | ow W-046 5 )|S saims )0 BH-FL-17 JIBH-FL-13 il slaled ¢ ogls 52 Jsb
bl 000,85 0 ol (5155 el ouls B> IS jeiws 1 650 O e oS50 hang i g0 ol bl
g s nil e 2 W) e i 53 e 1172 g & 550 b Jalih BK- 14 (55y Copeiye 254 ol
510x10 12520 slasl b 00 28 o w555l 5 2 &5 8 Coos 5l Jlo)| lalaisis sogame ,o s 4
Sl oals a8 8 L5 o (oIS gan ool o f‘k&.&q&)?g&k@ma@ﬂ&hgdb@sfuszzo
el 0als &1 55 de ol (o (655 8 e <8 0 5 Jlo )l sleaiis 5 slolsale aiids ;o BK-14 (¢




il

K (B Ol M5 Bl 9 CudlngSS

-

— PVl e Gl B iy 50 (w0 9y S Cled w,{m;'_’;___;
jol> 4 b Sl No! plxil oy @ 9 OMgud HIRG ]
NISOC S om0l 4 D915 plml g Gl 9 e ::... Sl
BK14 BARAN
tobows oyleds GEOTECHNICAL INVESTIGATION REPORT- BK-14
053 _ 073 _ 91 84 0395 SO Ay o yole Oagud ol o e EY Jb A 62 )‘ 101 axio °)L~:)
BK BK14 | PEDCO 110 | GT RT 0001 | DO3

BK-14 e cazdge jo N5 “

Google Earth ;> o35y JS 4 Comad BK-14 (g8 SuzBygo 10 059 Jome (cudile sloailed (5,05 ,)1,8 coumdae —1-1 JSi




il

S (S Oleue 9T ! B 9 CublngSS

-

— PVl e Gl B iy 50 (w0 9y S Cled e
d ;E ; b . - : . a - e HIRG —— )
BK14 BARAN
Lobows oyles GEOTECHNICAL INVESTIGATION REPORT- BK-14
053 _ 073 _ 91 84 0395 SO Ay o yole Oagud ol e £g8 Jbw L] 62 )‘ 111 axio oylos
BK BK14 PEDCO 110 GT RT 0001 D03

Y - {BINAK—GCS

e

S5 O e &8 50 5l Il )| asis ~Google Earth )5 o359y JS 4 Comd BK-14 (g&iy Sunge -2-1 S




: iy (B Ol g 1B 3 SblngS @‘

7 PO S B 4 33 () 95 S cled N
m 3 - 3 3 a - by \” HIRG —— )
NISOC S pox olr 4 bgr o Dol plnil 9 Gloy &y S il
BK14 BARAN 8=

L olows 0 leds GEOTECHNICAL INVESTIGATION REPORT- BK-14
053_073_ 9184 0395 | S G | owiisle | Othed | by | Sosegy | Juw | e 62 51 12: axmio oyl
BK BK14 PEDCO 110 GT RT 0001 D03

05 L5 Camdg 9 zyb o S Ctlu (o) ( ogos (wlicd (o) -2 Juad
oKos L 6)..0

adlio cogos owlad o ) Wiafllao -2-1

obed o) G Sh 4 arg b aS Cwl a5 I3 e (owlid ey 4l )3 aslllas 3590 0390
Slga ) il (i3 358 o0 el gy a8l (Lot b 51 (£25u 9 (o0 5 )32 iy doyd A 4 0 (So 3
a5 S g (mud) s 5 ) ale 5l Qe Hob & baaiiigs (nl was oo ST S0 5 552 A | adlase
dloals

sz Sols lacis o o ornb uernd i 51T Gy ey o5 Coul gaily 5 SOk el el
Marginal) glail> sb,o S o, mds o)l b0 50 eglS 600 ;I i o, > Lgais )3 13 ol
5200 s ool ol o mals 10 T (SI0pe) (ool oo § 0,0 )3 0,8 S (55, LolS s 4y oS enl (Sea
5 50 35 ogu ()T eSlon S5 0 0 sy 3 1) @yeyeskS 226000 oo o (=l 5 gy sl 300
5l el 7092 b 74 jgme sloo S o o] xSl 5 yio 165 o0 485 Sl 6,5 o o] abadi oy 55,5
A5 el (o) Sl ol 51 el 5T () o Jol s 5 el o6 il sl
Lo LSl ol s S alawly b g oad aislo s sy, b i ¢ e glaaiilo 51 ol Syl
= iy, Lt o (gl s e L T 5165 08 (5l 5 s A5 S e ol L)
S 3l laies ) (SHp (8 Slaplae el (Gl o Siw g 9)) 250 i — s pgls Jed U a9
) et 5l bl laity o Sl 55 Lo i, b (glinsS lalS el (ol ! 415 S
G5 1o oS 4zl b cwiin olFs 3 eyl zads o @l (glo s Lo s Cymad 4 akis jze 1500
ol 00 a3l lis ) S jeme ol o bl 15 2-2 5 122 sla JS 50 10,00 gl el pgi

29850 el (SLiwsS g glaSlr e 50 @y gty 5 ey S I eelig Gl

iz 0 ol se 45 8yl L5 b s olazels e el 0b S i oS WigKilas 1 Gl Ceand
39y 0,0 dlael yo 1eglST40 & iSTam 5wl oo il (B d G Cond 4 (phd o asl) o6 Jled
2 &y (Al ez 5l el adly JSiS s g o0l nld ((Slo sladg) Slga) 51 595 e aSla ) o0 i
sl 485 53 1) bl Jlomd 5l o el 45705 0,81 (a5l g pBigr S 4 g o0 &S (1
ilacdly il oSl al jo s Gll (erez STp0 5 Ljed ST 05 ST 5 plez ol U bl !
Syl dalol o) mds seim glacio 5 CusS U baSl> oyl




il

S (S Ofwo MIgi ! B 9 CudlngS

PVl o (G S Ay 5o (Swe) 95 S Culed

iy a2

MQPN
. - ; ; dy ; | - HIRG —— )
BK14 BARAN /7_’—
2 olowy 0yl GEOTECHNICAL INVESTIGATION REPORT- BK-14
053 _ 073 _ 9184 0395 | o Gy | owisiolo | Nl | Sy | Sasegs | Jbge | 4k 62 ;I 13: axiv o)lois
BK BK14 | PEDCO 110 GT RT 0001 | DO3

Sl 03500t 10 o F 4 aS Cwl aiSg Slelas )l g 5w Slelas )l Jaiie WaogSans ) pl ailadly olocul

Sogie 3zl 9 00y Fetes sl (98 adlaie ;0 jede Gliwl Ll 4 azg bl 18 pliul 3,5
arg BB Sl w3l g oyls 13 lwgie slabye ol 5lad il cou aml l culge sl )S (T el
Jods @ e a0 0500 (s ks G g ad Lo Juad o9 (SYsb e @ o s sl B Jg wenl
Ol g bl crlio slgn 5 ST 0358 Cooms s e (51,5 5 (Jlod 3 v Slop Sager (370 g pya
S g 05 A3 Glacend jo 5 sbie g 085 ole Jls 50 ade sl 5 Ol (IS 55k 4l e 05250
(orode ¢ 89 oy Glaoke Jolds ST L lin 0,10 3929 (wammo Jad g0 g liwl o ol Glpes




b
LY

0 (S Ol g 1391 9 CulilngS

PV G S duy 55 (Swe) 95 S Culled

NISOC S 0% olr 4 gy o Mol plnil 9 Jloy G SVgud | P
BK14 BARAN (=
ol 0ylos GEOTECHNICAL INVESTIGATION REPORT- BK-14
053 - 0739184 395 | S G | okSdle | Nhed | &) | Somegy | Jum | e 62 51 141 axivojlos
BK BK14 PEDCO 110 GT RT 0001 D03

e opeuibepy

20 a T i | \
éilvf i !I g

2004 Juo Alavi L 51 o )51 (gospmmds —2-2 S




a Sy (G Ol Mg Sl g g @‘

7. PVl eod (Sl Sl iy 53 S 9y Sl Culled Spioiin s
: 5 olo 4 by o SloMof plosil § oy By s | T o HRG T
NISOC S 0 ol 4 b 0 plxl 9 Gy &y S U T
BK14 BARAN LI
! lomg 0 kot GEOTECHNICAL INVESTIGATION REPORT- BK-14
053_073_ 9184 0395 | o Gy | owisiolo | Nl | Sy | Sasegs | Jbge | 4k 62 ;1 15 axio o)lods
BK BK14 | PEDCO | 110 | GT RT 0001 | DO3

il gogos gpuso0)y) -2-2
axdllio 5590 00guxo g funs -2-2-1

3500500 1) Gljon g Gl ) oo b (slao S a5 Cunl ou @ly S 550 () SFSL w9 )0 (ST
5 7L )0 09)3l5 (KBS 93 (s 00 o)l arg aiten (S (o slaS baasg ool caisSTas
el ol b Gehte O ez S0 5 0055 shol (Sl o)l Jlad e ool gl o Sl S
loosS (6 5b wpi 4l | L85 ede &5 5 s Sl ladig b LUl g (ol o5 el oo )8
w8 S Oy Oldlas ulaly oyls jI8 o)l mds LS 5o g clelay )| cpl SlissS ap> jo a5 cwl ST
319330 slgyd eaniSTaz e a5 (4,5l plad (KidenS 5 0 5eS 0 Sl 5o Jgpe (Sobdly ) 5l LA T, ey
sanlice aslllas 9,40 08gae sla S 5l oled 3-2 IS o el 00l (5,8 oy HolE 50 Sl o)l 0,80
ol oo a8, S dilaie j0 BK-14 ComBgo bl o aiii 4-2 S0 )0 00,5 oo
0938 S

a Jlod 3l g 0)ls yagkS 235 ay oo sk lnl (05 5 (> laylle 51 (S plsie 4 038 S8
o D3en3l 5 29 B (Jlad yoite sbisly b (59,55 JuS il oo ool )6 meds b ogizr I g U (SieenS
&) Dlosnnds sled ;o Lo, .l tolos bB (goaxie lvaskd & wlul (plp g o,ls slael a>,0 340 5 25
Alols 5l a5 Cewl ool (8 yme aslad 0 S agix Olgie @ Glarjln askad ()35 (S argy (ganaskad Cg o
20 ez ahlate 4y (o Sl ey O3l JeS 05 oo 58 b 428 5l (6 teskS 40 S905) o3 L
Sllllae 3o 0S5 oo e 552 5 6505 A 90 4 ]y ebe dilaie (agiam Jled G g 05 W, S
b Job )0 Erees 99) el oad il 1ol ) Ere s Job ;0 a5 el Ll )3 oad plonil (S 5395
Bl b (los ) slaosls ulul ) (ol (s Sob dw (e a8l j92me (S5l 9 LoaiSEl bog 5o o =L
0938 Sobgi3 5 Olil Sobgi2 Gebe Sobel il oud patie Sglite loj ) Sl (izen 5 (9
o515 S

rotee Sy Al elolyy o)) ey a3 (bl S sy 3550 05T gSae Sla S (2 Lo
sS4 S o oleld bnsS gz S Cilisee Sk g o ST5 1065 iy S cilizes clalad
| slel Wil (xlans (y9005 5 (6 555h Cgiz 9> g 03g rlate liwnsS A ey oy sk 4 (ST
55335 S, sl 5l 53 &8 Sl (Lol (3,5 5055 stz S 15 S ) o 55 o s
Sydise pazedn yio 500 (l5S somie Aoy 4 Glis ) 42U 50 055 S 23L j0 5 )8 a4l 0 gl
aslllan 590 0,05 j0 losls &) el 4 GlansS ager JouF iliSie Slakad (n 5035 59,2 (2l80) i
ol 03505 i Lol axkad 3 4y 1) o ST5 GliadsS ) JuS quslidiion ) dmled o9 4 chlisee walsd by 5




il

Sy (B Ol g5 a1 9 cabligSs Q‘
[

— PN Sl S Ly 53 (o) 95 Sl ol it
woxi ol> 4 b Ol plxil 9 Sy @ 9 SVgud . IR | /
NISOC ‘5 - K4 . 59)0 f . 5 d ) ‘5}? iy ar.wl-:u l'__.‘
BK14 BARAN Uf‘
fobows 0 5lad GEOTECHNICAL INVESTIGATION REPORT- BK-14
053 _-073-9184 039y | G M | ouwiole | Mew | ady | &omegy | Juw | ok 62 ;1 16: axivo)lois
BK BK14 | PEDCO | 110 | GT RT 0001 | D03

b g b olakad ol alols aneS 3 521 17 oless wlakd 5 asijbe 25h a4y ol 5l Lo claaskd ol

=aN A

3N

LEGE ND
A Zorian 2O0E
Norh Sagron
Cerrilreal Zugrow
27N Irwry €l Bl

S1°L

o2 Satt mac

anlllas 590 03503 slo s 5 olei -3-2 S




il

S (S Oleue 9T ! B 9 CublngSS

PV G S duy 55 (Swe) 95 S Culled

—E Syt
BK14 BARAN [ % ]
ol 0ylos GEOTECHNICAL INVESTIGATION REPORT- BK-14
0530739184 0392 | G G | owiSydlo | hgd | &5y | Sadegy | Jbm | o 62 ;1 17 : amiv o)l
BK BK14 PEDCO 110 GT RT 0001 D03
THAN 1 100000 SERTES RINAK SHEET No  MR45 W .
” P ! a1 1 e =
ad: A -  ~m— 5% =
N = i 3 e W
- g / 2 .,
> |

1:100000 ulie 4 S dilaie ;o g (owlidpme) dids ;0 BK-14 gy Coxdge -4-2 IS




il

Al

NISOC

0 (S Ol g 1391 9 CulilngS

PV G S duy 55 (Swe) 95 S Culled

iy e

Lobows oyles

053 -073-9184

6 ol d Dyt s0 DS ALl § by B SVaged | D Qs =]
BK14 BARAN =]
GEOTECHNICAL INVESTIGATION REPORT- BK-14
0395 | GO G | owiisle | otked | w5y | Somgy | Jus | 4 62 ;1 18: amiv o)l
BK BK14 | PEDCO | 110 | GT RT 0001 | DO3

stmo slaigls -3 Jald

eilo gAld o k> wldes -3-1

3 G5l O e S0 lawg sad Latuine sla e (0 Kes pSore by, 4 Sudle AleS 4 g, la>

@lord 5 (Sl (i slayill e g ¥ olalid ol 41285 ploxl BK-14 (sains CunBge
pladl sodle slaailed oo o ;o alidie (slo i85l 00,558 Cuwd g 09,55 Cowd ladiges A1 4 Cod S>
Cardge ;o lapy] Sleil> 2-3 I 1-3 IS8 50 caizmen dle slaailed S lasin 3-1 Joaz o .0

el 00 43‘)‘ BK-14 Cdms

| [BRk=12
-
W
[W+0465]
'Ef"""' .”..
e '.\i," ~ BK-14 ‘543.».».; u.u.s,.o
1L S\ : _[ioss
u\:.:. ta"“'
3 3
e
ol X
— X

e85 ) o) ashi —aly) b 6o onne &) s BK-14 gy CansByo o owile slaaileF i oo oleil> -1-3 IS

S35 O e e




il

S (S Oleue 9T ! B 9 CublngSS

-

— PVl e Gl B iy 50 (w0 9y S Cled R
BARAN &
BK14 DARAN
ol 0ylos GEOTECHNICAL INVESTIGATION REPORT- BK-14
053 - 0739184 395 | S G | okSdle | Nhed | &) | Somegy | Jum | e 62 51 191 axivojlos
BK BK14 PEDCO 110 GT RT 0001 D03
2
(U]
%
& BK—14
. 2
)
o
W-046
’bo .
“}% W—028 :
W-=008N
BK-14 st cusibga W-018S
. BINAK—DU
=07
BINAK—CLUSTER
BINAK—GCS
BK-15
BK—-12
PERSIAN GULF
1 —1
> BK=5 Bl T pe ey ]
© S E Q=

SIS o0 o yime 28 5 ) Jll 4 — BK-14 sty Sy 15 ble slola i s (65 )5 Cbpe 23 S

BK-14 geins Curdge cuiile slaailed IS Slasin 1-3 Jsox

&5

Location
BH NO. Depth (m) E N
BH-WH-10 15 437805 3295176
EL-9 3 437962 3294954
EL-10 3 438112 3294377
EL-11 3 438144 3294103




: iy (B Ol g 1B 3 SblngS @‘

~ PO S B 4 33 () 95 S cled St
m 3 - 3 3 a - by \” HIRG —— )
NISOC S pox olr 4 bgr o Dol plnil 9 Gloy &y S il
BK14 BARAN 8=

L olows 0 leds GEOTECHNICAL INVESTIGATION REPORT- BK-14
053_073_ 9184 0395 | S G | owiisle | Othed | by | Sosegy | Juw | e 62 ;I 20: axio oyl
BK BK14 PEDCO 110 GT RT 0001 D03

L 2 g ialosl -3-2
(SPT) o lusliw! 3985 g 41 pd i lojl -3-2-1
«S (Consistency) i b (Density) o155 oyl ime (53,9 Cawds jakaie a5 ile sloailed (5 la> >

(Standard Penetration Test) s ailiwl 3455 yiolo;l .l 0030,5 (SP.T0) o, lailiel 3985 yiole;l plosl 4 plodl
Y Cunsy byl ke 4 g iz slogl ;o ASTM D-1586 90) s laibwl b gillas SPT aases yob a4 b
il 76 glas | 51 0,59l 6315 28> ol3T bgiw p ialesl ol JI5 bl el 00u8 5 plosl S5 slo
15 alols 3 L ol 39i5 ylade 00,5 o S 3o 1o (5058 (KakS 3ga5 el a5 0,10 13 olKtwws SaMS™ (5,
Dy oo pladl s GialesT T 5 es g 00l &yl 15 3585 al> 1o j0 (sl Sl o slows .ol oo (5 renils
5l Jols SPT slasl 09 oo 48,5 (Lo 10 34a5 Canglie lore 4y Sloil jiawile 30 345 g1y o3 &b o Slaws
CN )by jLlid 2ol 0,5 )18 az g5 5,90 WL SPT sae ol jo a5 Jale oy yiage 3 lo Mol 4y 5L ioles]
Lol 0038 )5 oslawl y 5 Billas adasly 51 el )0 0 l0 929 ZMal (pl (gl salie o2 Loy, 0l o

, 1-7
C = — NI:C XN
N (P0’+0-7) N

Sl ool 2ol SPT sae N coais 7ol SPT sae N oo )] o 10 99390 g iis Py o] ;0 a8

S 28lign JAS 5 0 101 5 sl sl 15 Lol o gima 50 1051 iy csloJobo 55 (5> aln J5b

0175 plp yod b Gee lp o)le> e Jsb ol oy o 0gi pll T L bL5 | o (gla>dlol wub

e ao,0 60 ol olKiws sl uien ol 48,3 s 0 0/95 ol 20 1066 30/85 5l 164
Ll oo 1,1 Seed et al. (2003) slgiiun wllp SPT sae Mol ol o 2-3 Jgaz ;o .ol sals

Copndy s dmlio jslaie @y foilo 30 5 a8 35k ol (oboygy peloly SPT slael (gjloJoles
5 yegile 30 Jels 3585 L a5 ol Gocls b oo Nspr>50 b po slass gljls a5 098 o plxil olaasY
Al 1o 50 Ll Gbpo slaws a5 Koo slaa¥ L plgs 4 o a5l sleanw ) i b 50 ol s olass a4 Egoo
3,90 50 adgl la,lae 5 (SO lare w4 aslie ol 5l el Sglite odumy w0 S0 4 JalS 3985 900 Jol
S Ages g b iolesl daasY g ails el o g o515 a4 ax g5 b 20 5 oo ool S S sle el b
olis bl el oo o5 Jolae SPT 4 0/6 o po Jloel b o] ol § a8 5 slil (Cone) bog 50 4 SPT
6ol ill (Saw o)l (g9, o SPT oSiws Sg (6,5 )18 Sl g Joe S il (28,5 Jhai o b ol oo
Dl gad (3 5l 590 SPT &l o slass




| S (S Oldwo Mgl il B g CulilingS 3‘
? PVl o (G S Ay 5o (Swe) 95 S Culed .. g i
e 5 ol 4 Lgyyo Dol plomil 9 Sy By ges | NP HRG T
NISOC S 0lr 4 Do o pPlel 9 Slwy & p Dhgws O
BK14 BARAN L]
! oylony o slaid GEOTECHNICAL INVESTIGATION REPORT- BK-14
053 -073-9184 039p | G A | owile | hhewd | &by | e ge | Ju | 4 62 ;1 21: axio ojleis
BK BK14 | PEDCO | 110 | GT RT 0001 | DO3

Seed et al. (2003) solgiig SPT slael Mol ul,5.2-3 Jso

Cy Borehole diameter Correction (Cg)
65to 115 mm 1.00
150 mm 1.05
200 mm 1.15
Cg
ER
= - (Eq. T-2
60% 2

where ER (efficiency ratio) 1s the fraction or percentage of the theorefical SPT impact hammer
energy actually transnutted to the sampler, expressed as %

¢ The best approach is to directly measure the impact energy fransmitted 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 momnitoring,
the following guidelmes are suggested:

Equipment Approximate ER (see Note 3) Cg (see Note 3)
-Safety Hammer’ 0410075 0.7to 1.2
-Donut Hammer’ 031006 05t01.0
-Donut Hammer™ 0710 0.85 11014
-Automatic-Trip Hammer 05t 08 08to14

(Donut or Safety Type)

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

3-3 S el oais oa)ﬂ Q Cavgm) Soile glaailed 7,0 o liswe Glec! jo ui..ch)'—‘ ol 3l el s

S 4y §os 4 s HBlie 3585 4l 50 9 (Nspr) oouis 2ol SPT islej] s Ol puis Jloged saias ioles
B aelol yo .l oals sdalive (o S 550 015 Goe b EL-9 ile sailed [0 .ol il sloailed
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s S (550 3 o U anlol jo g (Hard) Cous 03, 40 03len olS S 5 s dilo sl (55
oaalive o 3 Goe U o, S sloay Jlgy EL-11 ile dle3 jo .cunl ool ol (Marl)y )b o531
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SPT resistance value

™) Relative density
0-4 Very loose
4-10 Loose
10-30 Medium dense
30-50 Dense
Over 50 Very dense

(1967;&2 5 81595) Nspr sas g ails s, S (515 alal, 4-3 Jga

Ll s0us bl

SPT value (N) Type Remarks
(2):51 Ve?;;toﬁ Not suitable for civil structures, good for park.
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.
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Variation of Apparant Electrical Resistivity in BK-14
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Penetration
Test No. Depth in)
2.54(mm) 5.08(mm)
CBR-1 Ground Level 27.7% 28.7%
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BH-WH-10-CoreBox 1-Depth (0.0-4.0 m)

BH-WH-10-CoreBox 2-Depth (4.0-8.0 m)
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EL-9-CoreBox 1-Depth (0.0-3.0 m)

EL-10-CoreBox 1-Depth (0.0-3.0 m)
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& BORING NUMBER BH-WH-10

GEOTECH BH COLUMNS 14010322-589-BINAK-BK-14-REV00.GPJ GINT STD CANADA LAB.GDT 6/13/22

Barangeotechnics PAGE 1 OF 1
CLIENT PROJECT NAME _Binak-BK-14
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 _S.B. CHECKED BY AT END OF DRILLING _---
NOTES _X:437805 Y:3295176 AFTER DRILLING _---
w = : . <= ATTERBERG
o P od |8 |=_|us LIMITS
F-|Zo C8 |Eg| 322 |~®|5%|2t £ |és
oE (20 MATERIAL DESCRIPTION Ws |5S8| 95z |wa|zs|hLi@ Q ox|z
gz 5 [9%| mo> |xX2|22|8E|Se|FE|RU|ET
© 2z |8 °z |8 |z |28|a2|22 |22
& 4 a =} (S T 3°
o
LD Fill Material
| _0\ H Silty, Clayey Gravel with Sand, (GC-GM) 33.0%gravel, 19.3%sand, CR 19 | 14 5 | 48
N [d 47.7% fines, brown, dry to moist, very dense 55
- Sandy Silt, (ML) 5.1%gravel, 39.4%sand, 55.5% fines, brown, dry 67/0.08
B 4 to moist, very dense
2 l CR 1741 7 | NP | NP [ NP | 56
Silty Sand with Gravel, (SM) 22.2%gravel, 43.8%sand, 34.0% SS 67/0.07
B fines, brown, dry to moist, very dense
i 1 CR 177] 6 | NP | NP | NP | 34
B SS 67/0.05
B SandStone, Light gray to brown, fresh, after 24 hours soaking in
4 water the particles did not disintegrated . ub |(100) 189] 5
- ! UD |(100) 189 5
B SS 67/0.05
6
l up [(100) 188 6
i 1SS 67/0.06
8
B SS 67/0.05
77 UD ) (64) 191) 8 | 25 120 f 5 ) 13
B = ClayStone, (GC-GM) 75.1%gravel, 12.2%sand, 12.7%fines,
10 whiteish brown, dry to moist, moderately to slightly weathered,
after 24 hours soaking in water the sample is classified as GC-GM
§ ] ClayStone, (CL) 0.0%gravel, 0.5%sand, 99.5%fines, whiteish . uD | (89) 1.83] 10 [ 41 [ 24 | 17 | 100
- - brown, dry to moist, slightly weathered to fresh, after 24 hours
12 soaking in water the sample is classified as CL
1 SS 67/0.06
B ‘7 Marl, (MH) 0.0%gravel, 0.1%sand, 99.9%fines, whiteish brown, dry . UD [(100) 194 7 54 | 30 | 24 | 100
| _ to moist, completely weathered to fresh, after 24 hours soaking in
14 % water the sample is classified as MH
Bottom of borehole at 15.05 meters. \ SS 67/0.05




GEOTECH BH COLUMNS 14010322-589-BINAK-BK-14-REV00.GPJ GINT STD CANADA LAB.GDT 6/13/22

& BORING NUMBER EL-9

Barangeotechnics PAGE 1 OF 1
CLIENT PROJECT NAME _Binak-BK-14
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 _S.B. CHECKED BY AT END OF DRILLING _---
NOTES _X:437962 Y:3294954 AFTER DRILLING _---
w = : . <= ATTERBERG
o P od |8 |=_|us LIMITS
E-|Zo Cd |Ea| 252 |Es|EE|RE £ |8z
oE |25 MATERIAL DESCRIPTION ws [>8| ©5% we | 25| i O ox|z
gz 5 [9%| mo> |xX2|22|8E|Se|FE|RU|ET
o 2Z | °z |8 |z |28|a2|22 |22
& 4 a =} (S T 3°
o
Fill Material
Silty Sand with Gravel (completely weathered Sandstone), (SM)
| 16.85%gravel, 58.65%sand, 24.5%fines, grayish brown, dry to
moist, after 24 hours soaking in water the sample is classified as
- SM
CR | (0) 186 5 [ NP [ NP | NP | 26
SS 67/0.08
CR | (3) NP [ NP | NP | 23
SandStone, (SM) 16.1%gravel, 61.6%sand, 22.3%fines, gray, dry SS 67/0.06
| to moist, fresh, after 24 hours soaking in water the sample is
classified as SM
B uD |(100) 1.89] 6 [ NP [ NP | NP | 22
LSS 67/0.04

Bottom of borehole at 3.04 meters.




GEOTECH BH COLUMNS 14010322-589-BINAK-BK-14-REV00.GPJ GINT STD CANADA LAB.GDT 6/13/22

& BORING NUMBER EL-10

Barangeotechnics PAGE 1 OF 1
CLIENT PROJECT NAME _Binak-BK-14
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 _S.B. CHECKED BY AT END OF DRILLING _---
NOTES _X:438112 Y:3294377 AFTER DRILLING _---
w = : . <= ATTERBERG
0 S s od |8 |=_|us LIMITS
- |Zo Cd |Ea| 252 |Es|EE|RE £ |8z
LE |20 MATERIAL DESCRIPTION 4= |>9| 95 |(we|Zs|hm O |gx|z
gz 5 [9%| mo> |xX2|22|8E|Se|FE|RU|ET
o 2Z | °z |8 |z |28|a2|22 |22
& 4 a =} (S T 3
o
Fill Material
Sandy Silt (completely weathered Sandstone), (ML) 6.4%gravel,
| 28.8%sand, 64.8%fines, brown, dry to moist, after 24 hours
soaking in water the sample is classified as ML
i CR | (25) 189| 9 |NP| NP | NP | 65
SS 67/0.07
N SandStone, (ML) 0.0%gravel, 0.1%sand, 99.9%fines, brown, dry to
moist, moderately weathered, after 24 hours soaking in water the
B sample is classified as ML
B CR [ (60) 175 8 [ NP [ NP | NP | 100
SS 67/0.06
- Marl, (ML) 0.0%gravel, 0.0%sand, 100%fines, drak gray, dry to
moist, moderately weathered, after 24 hours soaking in water the
- sample is classified as ML
| CR [ (55) NP [ NP | NP | 100
SS 67/0.07

Bottom of borehole at 3.07 meters.




GEOTECH BH COLUMNS 14010322-589-BINAK-BK-14-REV00.GPJ GINT STD CANADA LAB.GDT 6/13/22

WS

BORING NUMBER EL-11

Barangeotechnics PAGE 1 OF 1
CLIENT PROJECT NAME _Binak-BK-14
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 _S.B. CHECKED BY AT END OF DRILLING _---
NOTES _X:438144 Y:3294103 AFTER DRILLING _---
w = : . <= ATTERBERG
o P od |8 |=_|us LIMITS
E-|Zo 4 |Eg| 252 |Es|EE|RE £ |8
aE (L5 MATERIAL DESCRIPTION 4= |>9| 95 |(we|Zs|hm O |gx|z
gz 5 |8€| m0> |¥Z2|22|85 (S| |RUW|ET
o 2Z | °z |8 |z |28|a2|22 |22
& 4 a =} (S T 3°
o
Lean Clay with Sand, (CL) 3.5%gravel, 15.45%sand, 81.05%
| ] fines, brown, dry to moist, hard
0.5
CR 1.88| 7 30 | 18 | 12| 83
1.0
B T SS 67-67/0.08
1.5
CR 1.81| 8 30 | 17 | 13 | 79
2.0
Lean Clay, (CL) 0.0%gravel, 0.4%sand, 99.6% fines, brown, dry to
| ] moist, hard SS 67/0.13
2.5
- B CR 170 14 | 37 | 22 | 15 [ 100
3.0
SS 67/0.10

Bottom of borehole at 3.10 meters.




KEY TO SYMBOLS 14010322-589-BINAK-BK-14-REV00.GPJ GINT STD CANADA LAB.GDT 6/13/22

R

Barangeotechnics

BARAN

GEQTECHNICE

CLIENT

PROJECT NUMBER _589

KEY TO SYMBOLS

PROJECT NAME _Binak-BK-14

PROJECT LOCATION _Booshehr

LITHOLOGIC SYMBOLS
(Unified Soil Classification System)

VA MARL: Marl

CLAYSTONE: Claystone

"\[ Y GP-GM: USCS Poorly-graded Gravel with
b H Silt

ML: USCS Silt

11 SANDSTONE: Sandstone

SM: USCS Silty Sand

RN

TOPSOIL: Fillmaterial

e,

SAMPLER SYMBOLS
I Core Sample
Split Spoon

l Undisturbed Sample

WELL CONSTRUCTION SYMBOLS

ABBREVIATIONS

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)

TV -TORVANE
PID -PHOTOIONIZATION DETECTOR
UC -UNCONFINED COMPRESSION
ppm -PARTS PER MILLION
Water Level at Time
= Dirilling, or as Shown
Water Level at End of
= Dirilling, or as Shown
Water Level After 24
= Hours, or as Shown




Barangeotechnics

CLIENT

PROJECT NUMBER 589

SUBSURFACE DIAGRAM

PROJECT NAME Binak-BK-14
PROJECT LOCATION Booshehr

(w) uonens|g

2o BH-WH-10

Legend

\

—u | Fill Material

Ul GC-GM

ML

SM

Sand Stone

ClayStone(CL)

Marl
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BARAN
GEOTECHNICE

CLIENT

PROJECT NUMBER

Geoelectrical Resistivity Test
PROJECT NANE S 09 SeSTgs5 Slallas
589 PROJECT LOCATION A9

Depth (m)

Variation of Apparant Electrical Resistivity in BK-14

p (Q2m)
0.01 0.10 1.00 10.00 100.00 1000.00

—&—BH-WH-10 EL-09 EL-10 EL-11
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Plate Load Test Results

4\\
5.00

Client: Plate dimension: 30 cm
Consultant: & 9 SB OLL jsline (rmiige &5 4 Testpit No.: BK-14 (BH-WH-10)
Pro'ect: Ga.u ¥ L.\m \.\J 5 |)5| WL.\.QS.I X 5 M 5o5% Sldlas
1] [s) P o= 9 &w )97 ¥ Depth: 10 m
Stress (kg/cm2)
0 10 15 20 25 30 35
0.00
1.00
200 4t \\ ......................
3.00
7 \
£ \\
& 4.00
£
K
©
7

6.00

7.00

8.00
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oy b
Standard Test Method for CBR (California Bearing
Ol

. Ratio) of Soils in Place (ASTM D4429)

St Cpamn g /

Olse adgs Srali8l g ClblagSS 05 SiST 455 Slalllas

Project Name: . Location: BK-14

Client: Depth: 0.0 cm

6.0

5.5

5.0

4.5

4.0

3.5

3.0

Stress(MPa)

2.5
2.0
1.5
1.0
0.5

0.0
00 10 20 30 40 50 60 70 80 90 100 11.0 120 13.0 14.0 15.0 16.0

Penetration(mm)

Qe 0
CBR VALUE: Penetration-2.54 mm 27.7 %

Penetration-5.08 mm 28.7 %
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GRAIN SIZE 14010321-589-BINAK-BK-14-REV00.GPJ GINT STD CANADA LAB.GDT 6/11/22

WS

Barangeotechnics

GRAIN SIZE DISTRIBUTION

CLIENT PROJECT NAME _Binak-BK-14
PROJECT NUMBER _589 PROJECT LOCATION _Booshehr
U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
6 43 245 1 M2qg 3 4 6 10 1,16 59 30 45 50 gy 100 4,0200
100 T T 7T TETTT T T T 17 T
: : : RS
95 : :
K | i
90 ] : : =
N T | 3
85 | : :
50 Y % “\
ﬂ\m___fﬁ \ &
75 : SN
70 la
65 X -
[ N
5 o |
— K\*\
c | o
E 55 \ >3
§ so x
4
- \ L
L
g 40 !
w
: \
35
30
25
20
15 M
>>X
10 A
>>a
5
0 N N
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
RAVEL AND
COBBLES G _S : SILT OR CLAY
coarse fine coarse medium | fine
Borehole Depth Classification LL | PL | PI | Cc | Cu
®| BH-EL-9 0.50 SILTY SAND with GRAVEL(SM) NP | NP | NP
X | BH-EL-9 1.50 SILTY SAND with GRAVEL(SM) NP | NP | NP
A| BH-EL-9 2.55 SILTY SAND with GRAVEL(SM) NP | NP | NP [56.22/187.37]
*| BH-EL-10 0.67 SANDY SILT(ML) NP | NP | NP
©®| BH-EL-10 1.57 SILT(ML) NP | NP | NP
Borehole Depth D100 D60 D30 D10 %Gravel | %Sand %Silt | %Clay
®| BH-EL-9 0.50 19 0.241 0.102 15.9 58.4 10.6 15.1
X| BH-EL-9 1.50 19 0.251 0.137 17.8 58.9 8.5 14.8
A| BH-EL-9 2.55 19 0.237 0.13 0.001 16.1 61.6 11.9 10.4
*| BH-EL-10 0.67 19 0.054 6.4 28.8 24.3 40.5
®| BH-EL-10 1.57 0.15 0.002 0.0 0.1 41.7 58.2




WS

Barangeotechnics

CLIENT

GRAIN SIZE DISTRIBUTION

PROJECT NAME _Binak-BK-14

PROJECT NUMBER _589

PROJECT LOCATION _Booshehr

U.S. SIEVE OPENING IN INCHES

U.S. SIEVE NUMBERS I HYDROMETER

GRAIN SIZE 14010321-589-BINAK-BK-14-REV00.GPJ GINT STD CANADA LAB.GDT 6/11/22

6 43 245 14 V235 3 4 6 104,16 55 30 4o 50 g5 10044200
100 R NN sy T T ] T
95 f BN : :
: | TA T :
% : oA : ﬁ\
s RN
" z z : : e
5 5 z A X \
70 A |
~ | 4
65 : 1Ca 1] :
z 1R A
; 55 : N ®
: N || TR
w50 : A
: MELS
% 45 A \&
8] A
B 0 PN
35 e \
% A
25 \@\ R -
®\‘€9A *
20 Y
e Da
15 >oa
10 \
5
0 N N N
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
RAVEL AND
COBBLES G _S : SILT OR CLAY
coarse fine coarse | medium | fine
Borehole Depth Classification LL | PL | PI | Cc | Cu
©| BH-EL-10 255 SILT(ML) NP | NP | NP
x| BH-EL-11 0.50 LEAN CLAY with SAND(CI) 30 | 18 | 12
A| BH-EL-11 1.50 LEAN CLAY with SAND(CI) 30 | 17 | 13
*| BH-EL-11 2.60 LEAN CLAY(CI) 37 | 22 | 15
®| BH-WH-10 0.50 SILTY, CLAYEY GRAVEL with SAND(GC-GM) 19 | 14 5 |0.72 173.79
Borehole Depth D100 D60 D30 D10 %Gravel | %Sand %Silt | %Clay
©| BH-EL-10 255 0.075 0.003 0.0 0.0 51.8 48.2
X| BH-EL-11 0.50 9.51 0.007 3.0 14.0 344 48.6
A| BH-EL-11 1.50 9.51 0.022 0.003 4.0 16.9 58.7 204
*| BH-EL-11 2.60 0.595 0.009 0.001 0.0 0.4 65.9 33.7
©®| BH-WH-10 0.50 50.8 0.269 0.017 0.002 33.0 19.3 35.9 11.8




GRAIN SIZE 14010321-589-BINAK-BK-14-REV00.GPJ GINT STD CANADA LAB.GDT 6/11/22

WS

Barangeotechnics

CLIENT
PROJECT NUMBER _589

GRAIN SIZE DISTRIBUTION

PROJECT NAME _Binak-BK-14

PROJECT LOCATION _Booshehr

U.S. SIEVE OPENING IN INCHES

U.S. SIEVE NUMBERS I

HYDROMETE

R

6 43 2 Ty 1235 3 4 6 10 1416 50 30 40 50 g 100 ,,0200
100 I %N | \LI IERNEERL Il
95 v : TP e —elllel %\
90 \ \ ‘\X
80 \ \L = \
s e a0 AT
o LY I
z z r Eﬂ z \
65 * 5 3
— : :
z : : \ : G\
O 60 - - -
z \ @ : b
. \ ; \
z L | bl \ N
= 45 - - -
: RNl NIl
g 40 : :
i : :
35 A b ‘\.\m \@
: : ke R
30 : : -m\‘k \.\
25 ﬂ ! —
‘\ : E\,, >>®
j: Sl an >>%
10 - ‘tk‘\‘\‘ ﬂ\m\m
; A
: | : Ty
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
RAVEL AND
COBBLES G _S : SILT OR CLAY
coarse fine coarse medium | fine
Borehole Depth Classification LL | PL | PI | Cc | Cu
©| BH-WH-10 1.50 SANDY SILT(ML) NP | NP | NP
x| BH-WH-10 250 SILTY SAND with GRAVEL(SM) NP | NP | NP | 5.00 |78.50
A| BH-WH-10 9.23 SILTY, CLAYEY GRAVEL(GC-GM) 25 | 20 5 100.45641.93
*x| BH-WH-10 11.14 LEAN CLAY(CI) 41 | 24 | 17
®| BH-WH-10 13.10 ELASTIC SILT(MH) 54 | 30 | 24
Borehole Depth D100 D60 D30 D10 %Gravel | %Sand %Silt | %Clay
©| BH-WH-10 1.50 19 0.093 0.006 51 394 39.6 15.9
X| BH-WH-10 2.50 38.1 0.227 0.057 0.003 22.2 43.8 26.3 7.7
A| BH-WH-10 9.23 25.4 16.878 6.676 0.026 75.1 12.2 10.2 25
*| BH-WH-10 11.14 0.15 0.01 0.003 0.0 0.5 73.8 25.7
©®| BH-WH-10 13.10 0.15 0.013 0.003 0.0 0.1 73.7 26.2
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ATTERBERG LIMITS 14010322-589-BINAK-BK-14-REV00.GPJ GINT STD CANADA LAB.GDT 6/13/22

Y ATTERBERG LIMITS' RESULTS
Barangeotechnics
BARAN
GEOQTECHNICS
CLIENT PROJECT NAME _Binak-BK-14
PROJECT NUMBER _589 PROJECT LOCATION _Booshehr
60 //
50 A
P /
L
A 40 /
S
T /
I
C /
130 <
Y /
I /
N
D 20 /
E ©
X &
3
10
e g S ROR NC
Om
0 20 40 60 80 100
LIQUID LIMIT
Borehole Depth LL| PL Pl |Fines | Classification
® | BH-WH-10 0.50 19 14 5| 48|SILTY, CLAYEY GRAVEL with SAND(GC-GM)
X | BH-WH-10 1.50f NP| NP| NP 56 | SANDY SILT(ML)
A| BH-WH-10 250 NP| NP| NP| 34|SILTY SAND with GRAVEL(SM)
* | BH-WH-10 9.23| 25| 20 5 13 | SILTY, CLAYEY GRAVEL(GC-GM)
®| BH-WH-10 1114 4 24 17| 100 | LEAN CLAY(CI)
< BH-WH-10 13.10 54| 30| 24| 100 |ELASTIC SILT(MH)
O|EL-9 050, NP| NP| NP| 26|SILTY SAND with GRAVEL(SM)
A|EL-9 150/ NP| NP| NP| 23|SILTY SAND with GRAVEL(SM)
®|EL-9 255/ NP| NP| NP| 22|SILTY SAND with GRAVEL(SM)
®|EL-10 0.67| NP| NP| NP 65| SANDY SILT(ML)
O|EL-10 1.57| NP| NP| NP| 100|SILT(ML)
® | EL-10 255 NP| NP| NP| 100|SILT(ML)
@ EL-11 0.50 30 18 12 83 | LEAN CLAY with SAND(CI)
* | EL-11 1.50 30 17 13 79 | LEAN CLAY with SAND(CI)
83| EL-11 2.60 37, 22 15| 100 |LEAN CLAY(CI)
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LAB SUMMARY  14010322-589-BINAK-BK-14-REV00.GPJ GINT STD CANADA LAB.GDT 6/13/22

R

Barangeotechnics

BARA

GEQTECHNICE

CLIENT

SUMMARY OF LABORATORY RESULTS

PROJECT NAME _Binak-BK-14

PROJECT NUMBER _589

PROJECT LOCATION _Booshehr

She

et 1 of 1

- . - Maximum | , Water Dry Satur- .

sorenoe | Depn | K0 | Temie | Py | e %0075 | Covt | Gomen | Doty | aton | 108
BH-WH-10 0.5 19 14 5 50.8 48 GC-GM

BH-WH-10 1.5 NP NP NP 19 56 ML 6.8 1.74

BH-WH-10 25 NP NP NP 38.1 34 SM 6.4 1.77

BH-WH-10 3.7 4.5 1.89

BH-WH-10 4.7 4.8 1.89

BH-WH-10 6.0 5.9 1.88

BH-WH-10 9.2 25 20 5 254 13 GC-GM 7.6 1.91

BH-WH-10 111 41 24 17 0.15 100 Cl 9.7 1.83

BH-WH-10 131 54 30 24 0.15 100 MH 6.6 1.94

EL-9 0.5 NP NP NP 19 26 SM 4.6 1.86

EL-9 1.5 NP NP NP 19 23 SM

EL-9 2.6 NP NP NP 19 22 SM 5.5 1.89

EL-10 0.7 NP NP NP 19 65 ML 9.1 1.89

EL-10 1.6 NP NP NP 0.15 100 ML 8.3 1.75

EL-10 2.6 NP NP NP 0.075 100 ML

EL-11 0.5 30 18 12 9.51 83 Cl 7.1 1.88

EL-11 15 30 17 13 9.51 79 Cl 7.9 1.81

EL-11 2.6 37 22 15 0.595 100 Cl 13.8 1.70
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AL Uniaxial Compression Test

GEOTECHNICS

BKP- Lab- UCT

CLIENT PROJECT NAME St 059 S5 Slalllas
PROJECT NUMBER 589 PROJECT LOCATION e
1.8

)

_ 1.4
©
Q.
E /
(7]
o 1.2
: /
[7,]
T
(]
£
= 1.0
[]
(%]
[=
]
0.8
0.6

'
e/

@
®

-3.0 -2.5 -2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 15 2.0 2.5 3.0
Lateral Strain (%) Axial Strain (%)
Sample Specification Initial Condition
Borehole ID: BH-WH-10 |Bulk Density (kN/m’): 19.70
Depth (m): 3.69-4.0 |Dry Density (kN/m®): 18.84
L (cm): 20.30 Moisture Content (%): 4.6
D (cm): 8.30 Strain Rate (%Per min.): 1.00
Test Results
Unconfined Compressive Strength(MPa): 1.6




" Uniaxial Compression Test

BARAN
GEOTECHNICS

CLIENT PROJECT NAME Sty 03, SaiS5g55 lalllas
PROJECT NUMBER 589 PROJECT LOCATION S

BKP- Lab- UCT

dn
®

45
4.0 /
3.5
3.0

2.5

Unconfined Stress (Mpa)

2.0

1.5

1.0

0%

[
®

-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-WH-10 |Bulk Density (kN/m"): 20.62
Depth (m): 9.23-9.44 |Dry Density (kN/m®): 19.17
L (cm): 16.50 Moisture Content (%): 7.6

D (cm): 8.50 Strain Rate (%Per min.): 1.00

Test Results

Unconfined Compressive Strength(MPa): 4.3




BKP- Lab- UCT

S

Uniaxial Compression Test

L
CLIENT PROJECT NAME S 059y SiST ¢85 Dilalllas
PROJECT NUMBER 589 PROJECT LOCATION Y
8.0
e
¢\
[\
- 6.0
=
2
g
bl 5.0
o
£
=
o
g
S 4.0
3.0
2.0
1.Q
-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-WH-10 |Bulk Density (kN/rn3): 20.73
Depth (m): 13.1-13.4  |Dry Density (kN/m®): 19.44
L (cm): 18.37 Moisture Content (%): 6.6
D (cm): 8.20 Strain Rate (%Per min.): 1.00

Test Results

Unconfined Compressive Strength(MPa):

7.9




BKP- Lab- UCT

W

Uniaxial Compression Test

BARAN
GEOTECHNICS
CLIENT PROJECT NAME S 059, SST 85 lalllas
PROJECT NUMBER 589 PROJECT LOCATION STy
25
L
N\
S 2.0 / \
2
a
L
&
o
[}
£
£ 15
<]
o
[=3
=
1.0
Q.5
25 -2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0 25
Lateral Strain (%) Axial Strain (%)
Sample Specification Initial Condition
Borehole ID: EL-9  |Bulk Density (kN/m’): 19.95
Depth (m): 2.55-2.75 |Dry Density (kN/m’): 18.92
L (cm): 19.00 Moisture Content (%): 55
D (cm): 8.30 Strain Rate (%Per min.): 1.00

Test Results

Unconfined Compressive Strength(MPa):

2.3
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BKP-Lab- DST

S

Direct Shear Test

BARAN
GEOTECHNICS
CLIENT PROJECT NAME S 0530 S35 lallas
PROJECT NUMBER 589 PROJECT LOCATION S
70.0 130.0
120.0
60.0 110.0
(A/A/A /
/A/ (A/‘ 100.0 e
50.0 0.0 //
S 800 /
X
40.0 -
5 70.0
g 8
=3 -
= @ 600 o
® 300 g /
<
o % 500 e
@ /
] 40.0
& 200 /e
/ 30.0 //
10.0 / 20.0 /
r//‘ 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: EL-9 Sample Type: Remolded
Sample Depth (m): 0.5-1.0 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 (%): 4.6 4.5 4.5  |Moisture (%): 15.0 15.2 15.0
B*L (cm*cm):  10*10 10*10 10%10  |Saturation (%): 28.92 27.90  28.29 [Saturation (%):  99.50 99.00 99.30
Ya (KN/m?); 18.64 18.56 18.60 | Void Ratio: 0.42 0.43 0.42 |Void Ratio: 0.40 0.41 0.40
Test Results
C (kPa): 10.50
¢ (Degree): 31




BKP-Lab- DST

S

Direct Shear Test

BARAN
GEOTECHNICS
CLIENT PROJECT NAME S 0530 S35 lallas
PROJECT NUMBER 589 PROJECT LOCATION Rbg
80.0 140.0
130.0
700 KA/[(A 120.0
(A/K 110.0
60.0 a /
/ 100.0 /
/ 90.0 /
50.0 ¢ §
/ . 800
i -
& 400 8 70.0
=3 -
z ¢
o E 60.0 v
2 300 @ /
@ : X 50.0
5 )
2 40.0
20.0
o 6009 30.0
10.0 ya 200 /’o
10.0
4
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: EL-10 Sample Type: Remolded
Sample Depth (m): 0.5-1.0 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 (%): 9.2 8.9 9.0 Moisture (%): 11.5 11.8 9.7
B*L (cm*cm):  10*10 10*10 10¥10  |Saturation (%): 62.31 57.84  60.96 [Saturation (%): 99.10 100.00 99.80
Ya (KN/m?); 19.05 18.82 19.00 |Void Ratio: 0.39 0.41 0.39 | Void Ratio: 0.31 0.31 0.26
Test Results
C (kPa): 5.40
¢ (Degree): 32




BKP-Lab- DST

S

Direct Shear Test

BARAN
GEOTECHNICS
CLIENT PROJECT NAME S 0530 S35 lallas
PROJECT NUMBER 589 PROJECT LOCATION S
80.0 140.0
130.0
70.0 pe —— 120.0
/ 110.0
60.0
/ 100.0 //
/ 90.0 /
50.0 ©
i g /
= 800 A
<
. 5 )
70.
% 40.0 / (%, 0.0 %
e § 60.0
< yo—9° 2
5 300 »
7] 50.0 7
g /
S 40.0 7
20.0 | ® / °
30.0 7
10.0 /_-/ 20.0 /
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: EL-11 Sample Type: Remolded
Sample Depth (m): 0.5-1.0 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 (%): 7.0 7.2 7.1  [Moisture (%): 13.7 13.4 13.1
B*L (cm*cm):  10*10 10*10 10%10  |Saturation (%): 45.17 46.96  45.81 |Saturation (%):  99.50 100.00 99.10
Ya (KN/m?); 18.79 18.84 18.90 | Void Ratio: 0.41 0.41 0.41 |Void Ratio: 0.36 0.35 0.35
Test Results
C (kPa): 14.10
¢ (Degree): 30
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Shallow Foundation - BK-14

3.00

2.50

2.00

1.50 " o T——

1.00 § —*—L/B=1

Allowable bearing capacity (kg/cm2)

L/B=2
050 1 L/B=5
L/B=10
0.00
0 1 2 3 4 5
Foundation width (m)
0.00
0.50
4
@ 1.00 \\
<
§ 1.50 \
3 200 | —*—L/B=1 ——
L/B=2
2.50 L/B=5
L/B=10
3.00
0 1 2 3 4 5
Foundation width (m)
Pato+ abim
D=1m
Df=1m
Notes:

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




Allowable bearing capacity (kg/cm2)

Mat Foundation-BK-14

2.50

2.00

1.50

1.00 =

0.50
12x20m
10x10m
20x20m

0.00

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00

Settlement (cm)

Fatow abim

8.00

D=1m
Df=1m

Notes:
D : Depth of footing with respect to ground surface
Df :Depth of footing embedment
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Bearing capacity and Settlements are computed using the following computations.
1. The Ultimate Bearing Capacity Calculation
Hansen’s Method:
General: quit = ¢Ne 85 deicgebe + qNGSqdgiqgqbg + 0.5YB’ N,S,d,i g by
When @=0
Use Quit = 5.14 Sy (14Sc+d’c —i’e- b’c- g°¢) +q
Ng = 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-u2
Es

AH=qoB’ m LsI¢

AH= Settlement

qo= Load

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

Es = Secant Modulud of Soil

u = Poisson’s Ratio

m = Participation Factor

m= 4 for center of footing

m= 2 for edges

m= 1 for corners

In the above equation the units for AH and B’, and also qo and E; are similar.
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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
Normally consolidated clays: Sc= T2001%¢ 575

Pre- consolidated clays:

CrH Pc . CcH P'o+ AP
= log — loe———— For Py<P. <Py + AP
Se 1760 P8 570 " 14e0 °8 pc or o= e 0
CrH P'0+ AP
Se = — = For P'o+ AP <P,

= 0}
1+e0 g P'0

S¢= Consolidation settlement for clay layer

Ce= 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= p? 1-2u
AH = qoB Es ([1 1 — m Iz)]p (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,, p = 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:

; a1 L M) IME AN (Mt IM2 + 1)J1+ N2 @
l =
w M1+ VM?+N?+1) M+ JMZ+N?2+1
M
L = N ian! (tan”! in radians) )
2m NJVM?2+N2+1
LI
where M = 7

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

N M=10 11 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 0042 0.042 0.042 0042 0.042 0.043 0.043 0.043 0.043 0.043

04 0.033 0.032 0.031 0.030 0029 0,028 0.028 0.027 0027 0.027 0.027
0.066 0068 0.069 0070 0.070 0.071 0.071 0.072 0072 0073 0.073

0.6 0.066 0.064 0.063 0.061 0060 0.059 0.058 0.057 0.056 0.056 0.055
0.079 0.08t 0.083 0.085 0.087 0.088 0.080 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
0083 0.088 0.091 0095 0098 0.100 0.102 0.104 0.106 0.108 0.109

1.5 0224 0224 0.224 0223 0222 0220 0219 0217 0216 0214 0213
0.075 0.080 0084 0089 0093 0.096 0.099 0.102 0.105 0.108 0.110

20 0285 0.288 0.290 0292 0292 0.292 0.292 0292 0291 0290 0.289
0.064 0.065 0074 0.078 0.083 0.086 0.090 0.094 0.097 0.100 0.102

3.0 0363 0372 0379 0384 0.389% 0393 0396 0398 0400 (.401 0402
0048 0.052 0.056 0.060 0064 0.068 0.071 0075 0078 0.081 0.084

4.0 0408 0421 0431 0440 0448 0455 0.460 0465 0469 (0473 0476
0.037 0.041 0.044 0.048 0.051 0.054 0.057 0.060 0.063 0.066 0.069

5.0 0437 0452 0465 0477 0487 049 0503 0510 0516 0.522 0526
0.031 0.034 0036 0.039 0042 0.045 0048 0.050 0.053 0.055 0.058

6.0 0457 0474 0489 0502 0514 0524 0534 0542 0550 0.557 0.563
0026 0028 0031 0033 0036 0038 0.040 0043 0045 0.047 0.050

7.0 0.471 0490 0506 0.520 0533 0.545 0.556 0.566 0.575 0.583 0.590
0.022 0024 0.027 0029 0031 0.033 0.035 0.037 0.039 0.041 0.043

8.0 0482 0502 0519 0534 0549 0.561 0573 0584 0594 0.602 0.611
0.020 0.022 0023 0.025 0.027 0.029 0.031 0.033 0.035 0036 0.038

9.0 0491 0511 0529 0545 0560 0.574 0587 0598 0.609 0618 0.627
0017 0.019 0.021 0.023 0024 0.026 0.028 0029 0.031 0.033 0.034

10.0 0.498 0519 0537 055 0570 0.584 0597 0610 0.621 0.631 0.641
0016 0017 0019 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 0.011 0012 0.013 0.013 0014 0015 0.016

500.0 0.560 0587 0.612 0.635 0.656 0.677 0.696 0.714 0.731 0.748 0.763
0.000 0.00¢ 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

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

N M=25 4.0 5.0 6.0 7.0 8.0 90 100 250 50.0 1000
02 1, =0007 0006 0006 0006 0006 0.006 0006 0006 0006 0006 0.006
I, =0043 0044 0.044 0.044 0044 0.044 0044 0.044 0.044 0.044 0.044

0.4 0.026 0.024 0.024 0.024 0.024 0.024 0.024 0.024 0.024 0.024 0.024
0074 0075 0.075 0.075 0.076 0.076 0.076 0.076 0076 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 0079 0.079 0.079 0079
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 0.113 0.112 0.112 0.112 0.111 0O.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

15 0207 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 0284 0271 0.267 0264 0.262 0.261 0.260 0.259 0.257 0256 0.256
0.114 0.131 0.136 0.139 0.14F1 0.143 0.144 0.145 0.147 0.147 0.148

3.0 0402 0392 0386 0382 0378 0376 0374 0373 0368 0367 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 0.464 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 0.354 0.552 0.548 0543 0540 0.536 0.534 0522 0519 0519
0.070 0.098 O0.111 0.120 0.128 0.133 0.137 0.140 0.154 0.156 0.157

6.0 0.585 0609 0610 0.608 0.604 0.601 0.598 0595 0579 0576 0.575
0.060 0.087 0.101 0.111 0.120 0.126 0.131 0.135 0.153 0.157 0.157

7.0 0618 0653 0.658 0.658 0.656 0.653 0.650 0.647 0.628 0.624 0.623
0.053 0.078 0092 0.103 0.1}2 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.t118 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 0740 0.758 0.766 0.770 0770 0770 0.768 0.745 0.738 0.735
0.038 0.059 0.071 0.082 0091 0.099 0.106 0.112 0.147 0.156 0.158

20.0 0756 0856 0.896 0925 0945 0959 0969 0977 0982 0965 0.957
0.020 0.031 0.039 0.046 0053 0.059 0.065 0.071 0.124 0.148 0.156

500.0 0832 0977 1046 1.102 1.150 1.191 1.227 1259 1532 1.72% 1.879
0.001 0.00f 0.002 0.002 0.002 0.003 0.003 0.003 0.008 0.016 0.031

@ 9 SEolb



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 Gllho b ojlw jloxe Canclld oyl 30
(0, ghse) 3lm0 Cosma |
- ; Wl
IS L) Lol e hEP
Té 1 Sal9 g S pais |
) I doulo
e Tj.' i a.b}:_....f L] ‘51'&5.:.1
50 Yo | sl
TR Y § 00 5 g el >

9 Sk oL

oleisle (o Ol o pihd Coxw bl B (o jlxe Conidd ()50



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 0.003
Multistory brick wall 25 LH=125

[/Ht3 0.0003 0.0004 100 LH=15
Multistory brick wall

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

Structures on permafrost

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

U.S.S.R 4ol o] bl s cilisio gbs S 5 b 0 )l i 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 | Undrained h
soiL T‘;F;gFILE SoIL PRgE%ERh:##g’fENERIG Shear Wave' xda!mn‘%. Vs St Pt lgy:r:] :L_[f-'r Yot te L Sh::l; ‘311 gth, 5, 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) (100)
So Stiff Soil Profile 600 to 1,200 15to 50 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, wj,. = 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.
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aloS yog, wh! p (Kp) polio 9 (Ka) & yxo jLid il o

Sin’ (o + )

Sin’a.Sin(a —5)| 1+ \/ S‘in(¢+ 5).S1:n(¢ -5
i Sin(a — 9).Sin(a + ) |
Sin’ (a — @)

Sina Sin(a +8)|1- \/ Sin(¢+6).Sin(¢+ )

Sin(a+ 6).Sin(a + ) |

e = $BD(AE)
— sin {2 + f§)
-‘-E‘-.‘..'—_-——-
_ sinjp-§)
BD = AB sin (x + p)

AB = ———
8o x

180° — o — 4
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P=0° 9 A=90° 5y (ceodgS g, &) S 5 yzxe JLiid il ps Jgur

o(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° 9 0=90° g1y (ceodgS o9y &) S polin jLid Gl o Jour

d(deg)

D(deg) 0 5 10 15 20
15 1.698 1900 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 6946 8.870 11.772
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K, =K, Cofs+a,)

ahe

K. =K, Sins+a,)

ave

Sin’(a, + 60 — @)

Sin(¢p+ 0).Sin(¢p—0-p,) ’
Sin(a, + 5+ 0).Sin(a, — B,)

K =

ae

Cos 0.Sin’ a,, Sin(c, + 0 + é‘)l:l + \/

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

p

K, =K, .Sind+a,)

p

Sin*(a, + ¢~ 0)

Sin(p+0)Sin(g+ B, -0) |
Sin(at, —5— 0)Sin(a, - )

K =

pe

CosH.Sinzap Sin(a, -0 - 6){1 —\/

Kh

0 = Arct,
g(l—Kv

)

Kn: Earthquake Horizontal Coefficient
Kv: Earthquake Vertical Coefficient
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