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Cy Borehole diameter Correction (Cg)
65 to 115 mm 1.00
150 mm 1.05
200 mm 115
Cg
_ER
£ 7 (Eq. T-2
60% St

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

*  The best approach is to directly measure the impact energy transmitted with each blow.
When available, direct energy measurements were employed.
s The next best approach is to use a hammier and mechanical hammer release system that has
been previously calibrated based on direct energy measurements.
e Otherwise, ER nwst be estimated. For good field procedures, equipment and monitoring,
the following guidelines are suggested:

Equipment Approximate ER (see Note 3) Ck (see Note 3)
_Safety Hammer' 0410075 0.7t01.2
-Donut Hammer’ 031006 0.5to 1.0
-Donut Hammer™ 0710085 11to14
-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 S ol ons oo)5T Q Cawgm) Foile soailed 7,0 jo Qi lec! jo ui..lLo)'—‘ ol il el s

O Ges A Cawd Hblie 3985 e g (Nspr) oo C)l_,al SPT d@”uﬂ =l Ol s Joges oaims L),u)Lo..)4
S aalol o5 aw S Lg);:.<a()/5 Gos U BH-WH-8 _oiole saileS ;o Caw| i b sbaailes S8

EL- ool ale3 jo .ol onls glulis g 0,00 )13 (Very Dense) S|yin jlaws 08, 10 Sz e Sl
03, ;0 gdwle S dlo Al (5,0 2/30 0,8 Goe b 50 015 culbs a4 xbhw S 5,38 5o 4

oY w9 o515 Camdg (IS 00 40,5] Caway Cax 1) sl 00l saaline (Very Dense) oS jo jlos




il

S (B Ofwe gl ul Bl 9 ulligSS

PV (Gl S 4y 50 Swe) 95 S CWIlkd

M AR
5 ol 4 Lt yo DMol Al § oy B g g | TP G
NISOC S Ol 4 D9l p0 & plmil 9 (Slwy &y g Qe o
BKO05 paARAN [ =
Tolon o lo Geotechnical Investigation Report- BK05
053-073-9184 0395 | G G | ouuiole | Sthed | by | rdegy | Juw | 4 62 ;I 23: amio oyl
BK BKO05 PEDCO 110 GT RT 0001 | D02

94-3 ojleds Jolaz) S g (B35 Jawgi oads )l g aib bl dle laaileS )0 o laibiul 3985 ol
W le (S Syg0 4 by &5 ala i o ojle e la bl wd e o 55 BB 5 20 4 3-3
Lol Y i g o515 e 0 o (S 000 (0,5] Gty Gz g 009 S Djg0 4 0ads W) Slico g

2l o 00z 2l SPT sl 3ol (S5 plgs 5 1515 ogas ;o 0ol 4l lacheogs als

(194855 5 (3155) Nspr sae g ails cudyys S o515 abal; 3-3 Jgox

SPT resistance value SRR Ay
N)

0-4 Very loose

4-10 Loose

10-30 Medium dense

30-50 Dense

Over 50 Very dense

(1967&.‘; 5 8159) Nspr sos 5 ailsys, S o515 alal, 4-3 Jgux

SPT value (N) Type Remarks
gj Very ;Zﬁ 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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Penetration
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Degree of expansion | Swelling potential (%)
Very high >25

High 5-25

Medium 1.5-5

Low 0-1.5
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BH-WH-8-CoreBox 1-Depth (0.0-4.0 m)

BH-WH-8-CoreBox 2-Depth (4.0-8.0 m)
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BH-WH-8-CoreBox 3-Depth (8.0-12.0 m)

BH-WH-8-CoreBox 4-Depth (12.0-15.0 m)



EL-01-CoreBox 1-Depth (0.0-3.0 m)

EL-02-CoreBox 1-Depth (0.0-3.0 m)



EL-03-CoreBox 1-Depth (0.0-3.0 m)

EL-04-CoreBox 1-Depth (0.0-3.0 m)
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S BORING NUMBER BH-EL-1

Barangeotechnic PAGE 1 OF 1
BARA
GEOTECHNICS |
CLIENT PROJECT NAME _Binak
PROJECT NUMBER _589 PROJECT LOCATION _Booshehr-BK-05
DATE STARTED COMPLETED GROUND ELEVATION HOLE SIZE
DRILLING CONTRACTOR _Baran Geotechnics GROUND WATER LEVELS:
DRILLING METHOD AT TIME OF DRILLING _--
LOGGED BY CHECKED BY AT END OF DRILLING _---
NOTES _X:441938 Y : 3287495 AFTER DRILLING _---
L Q ; : = ATTERBERG
: e g, |3 om |8 |E_|w LIMITS
E~|To —w n:a =ED l’(\? ,:mE SE = n_
o w o w P | - £ FE zZ = w5
o g o) MATERIAL DESCRIPTION Ys |>¢| 952 |we|Z3|Hhu|a Q x| Zz&
57 |&° 25 |8%| =32 |8%(22|3z|35|bE|R8|E
0] z oz = o= =5
) i £ |% [=8|S3 é—' <=
o
Fill Material
| | ClayStone , (GC) 52.5%gravel, 15.5%sand, 32%fines, brown, dry CR | (25) 181 4 (28 |19 | 9 | 32
to moist, highly weathered, after 24 hours soaking in water the
1 sample is classifed as GC,
SS 67/0.09
i % Silt Stone, (CL) 10.6%gravel, 20.7%sand, 68.7%fines, brown, dry
X X to moist, moderately weathered, after 24 hours soaking in water
B %% the sample is classifed as CL
| XX
X X
X X
| 1% % CR | (0) 184 6 |29 | 17 | 12 | 69
X X
X X
2 X X
X SS 67/0.07
X X
| X
ClayStone , (CL) 0.0%gravel, 1.5%sand, 98.5%fines, dark gray to
brown, dry to moist, slightly weathered, after 24 hours soaking in
B 7 water the sample is classifed as CL
UD | (90) 188 5 | 30 | 19 | 11 | 99
3
{ SS 67/0.05

GEOTECH BH COLUMNS 14010608-589-BINAK-BK-05-REV00.GPJ GINT STD CANADA LAB.GDT 8/31/22

Bottom of borehole at 3.20 meters.
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S BORING NUMBER BH-EL-2

Barangeotechnic PAGE 1 OF 1
BARA
GEOTECHNICS |
CLIENT PROJECT NAME _Binak
PROJECT NUMBER _589 PROJECT LOCATION _Booshehr-BK-05
DATE STARTED COMPLETED GROUND ELEVATION HOLE SIZE
DRILLING CONTRACTOR _Baran Geotechnics GROUND WATER LEVELS:
DRILLING METHOD AT TIME OF DRILLING _--
LOGGED BY CHECKED BY AT END OF DRILLING _---
NOTES _X: 441901 Y : 3287109 AFTER DRILLING _---
L o ; : = ATTERBERG
: e g, |3 om |8 |E_|w LIMITS
E~|To —w n:a =ED l’(\? ,:mE SE = n_
o w o w z — EIEZ = w5
o g o) MATERIAL DESCRIPTION Ys |>¢| 952 |(we|Z|Hhula, |© ox|z&
a2~ 12 |8%| @32 |8%|22|ck|3E|BE|EE|E
o z z = g2 | <2 |9
) i £ |% [=8|S3 é—' <=
o
2= Fill Material
U/
RIN
i X Silt Stone , (GC) 45.6%gravel, 13%sand, 41.4%fines, light gray,
X X dry to moist, completely weathered, after 24 hours soaking in water CR | (0) 1.84( 5 27 | 18 9 41
R the sample is classifed as GC
1 |x %
o) SS 67/0.09
X X
= —~ X X
X X
X X
X X
B X X
X X
| _7 Marl, (CL) 26.4%gravel, 6.0%sand, 67.6%fines, brown, dry to
moist, highly weathered, after 24 hours soaking in water the
/ sample is classifed as CL, with nodules of gypsum CR | (41) 185 6 | 35 | 20 | 15 | 68
2 /
SS 67/0.05
Marl, (CL) 0.0%gravel, 2.9%sand, 97.1%fines, reddish brown
s B grayish brown, dry to moist, slightly weathered, after 24 hours
soaking in water the sample is classifed as CL
| B CR | (85) 1891 5 | 30 | 20 | 10 | 97
3
SS 67/0.05

Bottom of borehole at 3.20 meters.




N BORING NUMBER BH-EL-3

Barangeotechnic PAGE 1 OF 1
BAR
GEOTECHNICS |
CLIENT PROJECT NAME _Binak
PROJECT NUMBER _589 PROJECT LOCATION _Booshehr-BK-05
DATE STARTED COMPLETED GROUND ELEVATION HOLE SIZE
DRILLING CONTRACTOR _Baran Geotechnics GROUND WATER LEVELS:
DRILLING METHOD AT TIME OF DRILLING _--
LOGGED BY CHECKED BY AT END OF DRILLING _---
NOTES _X:441747 Y : 3286813 AFTER DRILLING _---
L o ; : = ATTERBERG
o Sy |3 om |8 |E_|w LIMITS
- |fo cd g 3E2 |EF|gE|RE £ oz
LE %9 MATERIAL DESCRIPTION ws 88 93<>( we 25 '”_’»”—J o, 8}_ o zX
e £2 |8%| 28 =122 |0k |35 |RE|EY| =
o =z |9 °z |8 |xT|28|a2 |22 |82
) i £ |% [=8|S3 é—' <=
o
2= Fill Material
1/
KN z',';g
L
| B ClayStone , (CL) 1.5%gravel, 29.5%sand, 69%fines, dark brown,
dry to moist, completely weathered, after 24 hours soaking in water
the sample is classifed as CL CR | (0) 34| 22| 12 | 69
1
SS 67/0.12
| | ClayStone , (CL) 0.1%gravel, 0.6%sand, 99.3%fines, dark brown,
dry to moist, highly weathered, after 24 hours soaking in water the
sample is classifed as CL CR (50) 1.86 7 46 25 21 99
2
SS 67/0.06
L Y Marl , (CL) 22.9%gravel, 6.7%sand, 70.4%fines, dark brown, dry to
moist, highly weathered, after 24 hours soaking in water the
/ sample is classifed as CL CR (40) 1.97 7 34 20 14 70
3 %
/ A SS 67/0.06

GEOTECH BH COLUMNS 14010608-589-BINAK-BK-05-REV00.GPJ GINT STD CANADA LAB.GDT 8/31/22

Bottom of borehole at 3.20 meters.




BORING NUMBER BH-EL-4
S ORING NU

Barangeotechnic PAGE 1 OF 1
BARAN
GEOTECHNICS |
CLIENT PROJECT NAME _Binak
PROJECT NUMBER _589 PROJECT LOCATION _Booshehr-BK-05
DATE STARTED COMPLETED GROUND ELEVATION HOLE SIZE
DRILLING CONTRACTOR _Baran Geotechnics GROUND WATER LEVELS:
DRILLING METHOD AT TIME OF DRILLING _--
LOGGED BY CHECKED BY AT END OF DRILLING _---
NOTES _X:441614 Y : 3286649 AFTER DRILLING _---
L Q ; : = ATTERBERG
- e e om |8 |E_|w LIMITS
E~|To —w n(a =ED l’(\? ,:mE SE = n_
o w o w P | - £ FE zZ = w5
o g o) MATERIAL DESCRIPTION Ys |>¢| 952 |(we|Z|Hhula, |© x| Zz&
S 53 |3%| 832 |3%|22|8% |35 |RE|28|ET
0] z oz = o= =5
) i £ |% [=8|S3 é—' <=
o
Fill Material
| SILTY SAND, (SM) 7.4 % gravel, 48.5 % sand, 44.1 % fines, dark
brown, dry to moist, very dense
i CR 1.83| 6 | NP | NP | NP | 43
1
SPT 50/0.13
| CR NP | NP | NP | 45
2
SS 67/0.12
| Sand Stone, (SM) 8.5%gravel, 49.4%sand, 42.1%fines, dark
brown, dry to moist, slightly weathered, after 24 hours soaking in
| water the sample is classifed as SM
| CR | (80) 191 8 | NP | NP | NP | 42
3
SS 67/0.09

GEOTECH BH COLUMNS 14010608-589-BINAK-BK-05-REV00.GPJ GINT STD CANADA LAB.GDT 8/31/22

Bottom of borehole at 3.20 meters.
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e

BORING NUMBER BH-WH-8

Barangeotechnic PAGE 1 OF 1
BARAN
GEOTECHNICS |
CLIENT PROJECT NAME _Binak
PROJECT NUMBER _589 PROJECT LOCATION _Booshehr-BK-05
DATE STARTED COMPLETED GROUND ELEVATION HOLE SIZE
DRILLING CONTRACTOR _Baran Geotechnics GROUND WATER LEVELS:
DRILLING METHOD AT TIME OF DRILLING _--
LOGGED BY CHECKED BY AT END OF DRILLING _---
NOTES _X:441725 Y : 3286512 AFTER DRILLING _---
L o ; : = ATTERBERG
- e e om |8 |E_|w LIMITS
I FwW [x5| =ED 0L < |5SE > %)
EE a8 wo |wg zJ |-o|ZE =z b n~
o g o) MATERIAL DESCRIPTION s |>2| 95z |wa|Zs|hiula, |© oxlz&
8 |g" 53 |3%| 232 |8%|22|8z |55 58|28 |57
0] z oz = o= =5
) i £ |% [=8|S3 é—' <=
o
~x X Fill Material
| . SILT, (ML) 0 % gravel, 0.5 % sand, 99.5 % fines, dark reddish CR NP I NP I NP | 99
brown, dry to moist, very dense
| SPT 50/0.11
B 9 CR 1.87| 5 | NP | NP | NP | 100
ClayStone, (CL) 0%gravel, 0.6%sand, 99.4%fines, gray to brown, SS 67/0.08
B dry to mpist, slightly weathered, after 24 hours soaking in water the
| sample is classifed as CL W UD [ 65) 1891 6 127 27 [ 20 | 99
B mES 67/0.06
4
- ----1  SandStone, (ML) 11.6%gravel, 28%sand, 60.4%fines, gray to
brown, dry to moist, fresh, after 24 hours soaking in water the
B sample is classifed as ML
B . UD | (90) 1.89] 6 | NP | NP | NP [ 65
6
I~ .SS 67/0.05
i Il UD [(100) 1.99] 6 | NP | NP | NP | 56
8
7 Marl, (CL) 0%gravel, 0.9%sand, 99.1%fines, gray, dry to moist,
B / fresh, after 24 hours soaking in water the sample is classifed as
B CL
B % I \.SS 67/0.04
B / . UD |(100) 40 [ 23 | 17 | 99
10 /
i 12 % Il UD |(100) 193] 6 | 41 ] 23 | 18 | 100
% 1SS 67/0.04
| % . UD |(100) 199 5 | 41|24 | 17 | 99
14 %
\ SS 67/0.03

Bottom of borehole at 15.20 meters.
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Barangeotechnics

BARAN

O TEEHMICS

CLIENT

KEY TO SYMBOLS

PROJECT NAME _Binak

PROJECT NUMBER _589

PROJECT LOCATION _Booshehr-BK-05

LITHOLOGIC SYMBOLS
(Unified Soil Classification System)

VA Marl: Marl

CL: Claystone

ML: USCS Silt

] SANDSTONE: Sandstone

X % SILTSTONE: Siltstone

SM: USCS Silty Sand

TOPSOIL: Fill material

SAMPLER SYMBOLS

I Core Sample

X Standard Penetration Test

Split Spoon

l Undisturbed Sample

WELL CONSTRUCTION SYMBOLS

LL  -LIQUID LIMIT (%)

Pl -PLASTIC INDEX (%)

W  -MOISTURE CONTENT (%)

DD -DRY DENSITY (PCF)

NP -NON PLASTIC

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

ABBREVIATIONS

TV -TORVANE

PID -PHOTOIONIZATION DETECTOR
UC -UNCONFINED COMPRESSION
ppm - PARTS PER MILLION

Water Level at Time

= Drilling, or as Shown

Water Level at End of

= Drilling, or as Shown

Water Level After 24

= Hours, or as Shown
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(> Geoelectrical Resistivity Test

BARAN
CLIENT PROJECT NANE Sy SiSg55 Slalllae
PROJECT NUMBER 589 PROJECT LOCATION o

Variation of Apparant Electrical Resistivity in BK-5
p (2m)
0.01 0.10 1.00 10.00 100.00 1000.00
0
0.5
1
15
2
E
£ 25 \
Q.
[
. \
3 1
3.5
EL-03
! EL-02
—e—EL-01
- EL-04
WH-08
5
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Plate Load Test Results

Client: Plate dimension: 33cm
Consultant: @ 9 S ol jgldee (rsnige &S ,0 Test location:
Contractor: Olde eds GRalidl 5 CBlgSS o3y SiSSg85 wlalle Testpit No.: PLT-BK-05
Project: S ki Depth: 1.5m

Stress (kg/cm2)
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0
0
A
5 AN
\
\
\\
10
%
\
\
\
15 \
\
X
20 \
_ \
3 \
E \
£ \\
5 |
» \
A
30 X
\
\
\
35 \
- \
40 -~ \\
="
45
50
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CBR sl



Sy e h
Standard Test Method for CBR (California Bearing

) | . . .
e Ratio) of Soils in Place (ASTM D4429)
Jgldin Cpamenigo )
) Oldee S5 a8l g CeblagSS 039 STy Slallae .
Project Name: ) Location: BK-05(BH-WH-8)
Client: Depth: 0.0 cm
4.0
3.5
3.0
2.5
g
?; 2.0
g
b
15
1.0
0.5
0.0

00 10 20 30 40 50 60 70 80 90 100 11.0 120 13.0 14.0 150 16.0

Penetration(mm)

S 0
CBR VALUE: Penetration-2.54 mm 19.8 %

Penetration-5.08 mm 18.6 %
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GRAIN SIZE 14010503-589-BINAK-BK-05-REV00.GPJ GINT STD CANADA LAB.GDT 7/25/22

BARAN

O TEEHMICS

CLIENT

Barangeotechnics

GRAIN SIZE DISTRIBUTION

PROJECT NAME _Binak

PROJECT NUMBER _589

PROJECT LOCATION _Booshehr-BK-05

U.S. SIEVE OPENING IN INCHES

4 2

6 3

U.S. SIEVE NUMBERS

5 1 1249 3 4 6 10 141A6 20 11)_40 50 6o 100 4144200

HYDROMETER

100 T TS R T T T T 1T AT it
o5 : \ z z i z
" I [l I
o5 \ Ny \
. 1l i RS ?
z e AR z \
s : mﬁ\ : )
70 e s e Wil k
o IS
~ : :
z : : \
8 60 : : *
s AR
W 50 e :
Z Eny : b :
"l'_- 45 N 1 : \
£ 40 Aar A *
o ‘\‘\ T N L
35 ; \.\\ : \ lx
B A
30 : -\
25 \QIQ N
2 'Y
L N
15 \k\ AN
0 g;
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-1 0.50 CLAYEY GRAVEL with SAND(GC) 28 | 19 9 | 0.0610729.1
x| BH-EL-1 1.50 SANDY LEAN CLAY(CL) 29 | 17 | 12
A| BH-EL-1 2.37 LEAN CLAY(CI) 30 | 19 | 11
*| BH-EL-2 0.50 CLAYEY GRAVEL(GC) 27 | 18 9
®| BH-EL-2 1.50 GRAVELLY LEAN CLAY/(CI) 35 | 20 | 15
Borehole Depth D100 D60 D30 D10 %Gravel | %Sand %Silt | %Clay
©| BH-EL-1 0.50 50.8 21.195 0.05 0.002 52.5 15.5 219 10.1
X| BH-EL-1 1.50 19 0.044 0.006 10.6 20.7 50.7 18.0
A| BH-EL-1 2.37 1.19 0.012 0.003 0.0 1.5 72.3 26.2
%*| BH-EL-2 0.50 50.8 18.501 0.015 45.6 13.0 28.6 12.8
©®| BH-EL-2 1.50 38.1 0.038 0.005 26.4 6.0 49.1 18.5




GRAIN SIZE 14010503-589-BINAK-BK-05-REV00.GPJ GINT STD CANADA LAB.GDT 7/25/22

Barangeotechnics

BARAN

O TEEHMICS

CLIENT

PROJECT NAME _Binak

PROJECT NUMBER _58

9

GRAIN SIZE DISTRIBUTION

PROJECT LOCATION _Booshehr-BK-05

U.S. SIEVE OPENING IN INCHES I

4

3

U.S. SIEVE NUMBERS

HYDROMETER

6 3 245 1gq 12 6 10 1416 59 30 40 50 gy 100 ;40200
100 T | 7\1\*#_&\ T == il
95 f i 1 D : :
: Nl Lol TEIHL | :
% : T &%’\ :
85 A i\ N
80 '
" 3 | A
ST :
70 H““jl‘-—*_’&_ —‘*\ \ \
[ AR
65 :
[ :
- | \
9 60 H \q
g SN, Y
5 » I X
jid N
% 50 : )x
£ 3 \
= 45 -
: i \K Al
s (L AT
35 D\a\q
2 A }‘k \
25 }\é\
ﬁ k)
R
15
Rt
10
5
0 N N
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL _SAND - SILT OR CLAY
coarse fine coarse medium | fine
Borehole Depth Classification LL | PL | PI | Cc | Cu
®| BH-EL-2 2.50 LEAN CLAY(CI) 30 | 20 10
X| BH-EL-3 0.50 SANDY LEAN CLAY(CI) 34 | 22 12
A| BH-EL-3 1.50 LEAN CLAY(CI) 46 | 25 | 21
*| BH-EL-3 2.50 LEAN CLAY with GRAVEL(CI) 34 | 20 14
®| BH-EL4 0.50 SILTY SAND(SM) NP | NP | NP | 1.52 1156.21
Borehole Depth D100 D60 D30 D10 %Gravel | %Sand %Silt | %Clay
®| BH-EL-2 2.50 1.19 0.011 0.002 0.0 29 67.4 29.7
X| BH-EL-3 0.50 9.51 0.04 0.006 15 29.5 49.0 20.0
A| BH-EL-3 1.50 9.51 0.014 0.003 0.1 0.6 77.3 22.0
*| BH-EL-3 2.50 38.1 0.037 0.007 229 6.7 51.7 18.7
®| BH-EL4 0.50 19 0.168 0.017 0.001 7.7 49.0 31.3 12.0




GRAIN SIZE 14010503-589-BINAK-BK-05-REV00.GPJ GINT STD CANADA LAB.GDT 7/25/22

Barangeotechnics

BARAN

O TEEHMICS

CLIENT

GRAIN SIZE DISTRIBUTION

PROJECT NAME _Binak

PROJECT NUMBER _58

9

PROJECT LOCATION _Booshehr-BK-05

U.S. SIEVE OPENING IN INCHES

6

4

3 245

1 12

U.S. SIEVE NUMBERS

100 T
95

IIN

8‘10 1416 20 12_ 50 60 100140200
T TP 2 "I""Hj

HYDROMETER

90

85

80

75

70

65

60

/(J

55

50

45

40

PERCENT FINER BY WEIGHT

35

30

25

20

15

10

5

0

100

10

1

GRAIN SIZE IN MILLIMETERS

0.1

0.01

0.001

COBBLES

GRAVEL

SAND

coarse fine

coarse medium | fine

SILT OR CLAY

Borehole

Depth

Classification

LL

PL

PI

Cc

Cu

BH-EL4

1.50

SILTY SAND(SM)

NP

NP

NP

BH-EL4

2.50

SILTY SAND(SM)

NP

NP

NP

BH-WH-8

0.50

SILT(ML)

NP

NP

NP

BH-WH-8

1.50

SILT(ML)

NP

NP

NP

@ P MO

BH-WH-8

2.69

LEAN CLAY(CI)

47

27

20

Borehole

Depth

D100

D60

D30

D10

%Gravel

%Sand

%Silt | %Clay

BH-EL4

1.50

9.51

0.151

0.003

7.0

47.9

17.8

27.3

BH-EL4

2.50

19

0.144

0.017

8.5

49.4

29.2

12.9

BH-WH-8

0.50

0.595

0.0

0.7

3741

62.2

BH-WH-8

1.50

0.595

0.002

0.0

0.3

4.3

58.4

@[> KO

BH-WH-8

2.69

1.19

0.006

0.0

0.6

55.1

44.3
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Barangeotechnics

BARAN

O TEEHMICS

CLIENT

GRAIN SIZE DISTRIBUTION

PROJECT NAME _Binak

PROJECT NUMBER _589

PROJECT LOCATION _Booshehr-BK-05

U.S. SIEVE OPENING IN INCHES I

U.S. SIEVE NUMBERS

HYDROMETER

6 43 245 1 Mg 3 4 6 10 1,16 59 30 45 50 gy 100 440200
100 I : I IK* TETTTT] T 1T 11T _
o5 = : z
90 : | Te .
el :
5| AN
85 : :
“ AN SN
il T
70 : : %
65 l\
c el ] 18 (A
9 60 : m\ :
w : :
S s I\ \ *
> : 4
2 IRe ] DN
w50 :
: TR
E 45
: XM
g 40
w
& »
35 N
30
25 Bp\ \1(
20 M 3
15 9\\€
10 \m
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-WH-8 5.33 SANDY SILT(ML) NP | NP | NP
X | BH-WH-8 7.20 SANDY SILT with GRAVEL(ML) NP | NP | NP | 0.25 1116.60
A| BH-WH-8 9.50 LEAN CLAY(CI) 40 | 23 | 17
*| BH-WH-8 11.63 LEAN CLAY(CI) 41 23 | 18
©| BH-WH-8 13.30 LEAN CLAY(CI) 41 24 | 17
Borehole Depth D100 D60 D30 D10 %Gravel | %Sand %Silt | %Clay
©| BH-WH-8 5.33 9.51 0.051 5.5 29.3 28.3 36.9
X| BH-WH-8 7.20 19 0.169 0.008 0.001 17.7 26.7 43.0 12.6
A| BH-WH-8 9.50 0.15 0.005 0.0 1.0 62.8 36.2
*| BH-WH-8 11.63 0.15 0.008 0.002 0.0 0.5 69.3 30.2
©| BH-WH-8 13.30 0.15 0.014 0.005 0.0 1.2 82.6 16.2
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Barangeotechnics

BARAN

O TEEHMICS

CLIENT

ATTERBERG LIMITS' RESULTS

PROJECT NAME _Binak

PROJECT NUMBER _589

PROJECT LOCATION _Booshehr-BK-05

60 7
@ ©|@ yd
50 %
P /
é 40 /
T /
: e
130 ,
Y
; /
> 20 J
X
10 /
CL-ML ) @ @
Om
0 20 40 60 80 100
LIQUID LIMIT
Borehole Depth LL| PL Pl |Fines | Classification
@ | BH-EL-1 050 28| 19 9| 32|CLAYEY GRAVEL with SAND(GC)
x| BH-EL-1 150 29| 17| 12| 69|SANDY LEAN CLAY(CL)
A|BH-EL-1 237 30| 19| M 99 | LEAN CLAY(CI)
* | BH-EL-2 050 27| 18 9| 41|CLAYEY GRAVEL(GC)
©®| BH-EL-2 150 35| 20| 15| 68|GRAVELLY LEAN CLAY(CI)
2| BH-EL-2 250 30| 20| 10| 97|LEAN CLAY(CI)
O|BH-EL-3 0.50| 34| 22| 12| 69|SANDY LEAN CLAY(CI)
A|BH-EL-3 150 46| 25| 21 99 | LEAN CLAY(CI)
®|BH-EL-3 250 34| 20| 14| 70|LEAN CLAY with GRAVEL(CI)
®|BH-EL4 050 NP| NP| NP| 43|SILTY SAND(SM)
O|BH-EL-4 150/ NP| NP| NP| 45|SILTY SAND(SM)
®|BH-EL4 250 NP| NP| NP| 42|SILTY SAND(SM)
@ | BH-WH-8 050 NP| NP| NP| 99 SILT(ML)
* | BH-WH-8 1.50) NP| NP| NP| 100|SILT(ML)
€| BH-WH-8 269| 47| 27| 20| 99|LEAN CLAY(CI)
M| BH-WH-8 533| NP| NP| NP| 65|SANDY SILT(ML)
¢ | BH-WH-8 7200 NP| NP| NP| 56|SANDY SILT with GRAVEL(ML)
<| BH-WH-8 9.50| 40| 23| 17| 99|LEAN CLAY(CI)
X| BH-WH-8 11.63| 41| 23| 18| 100|LEAN CLAY(CI)
8| BH-WH-8 13.30| 41| 24| 17| 99|LEAN CLAY(CI)
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Barangeotechnics

BARAN

O TEEHMICS

CLIENT

PROJECT NAME _Binak

PROJECT NUMBER _589

PROJECT LOCATION _Booshehr-BK-05

SUMMARY OF LABORATORY RESULTS

She

et 1 of 1

- . - Maximum | , Water Dry Satur- .

sororoe | Depn | Kt | Temie | Pasioly | ™| 450075 | s | coment | pensty | ston | 428
BH-EL-1 0.5 28 19 9 50.8 32 GC 4.2 1.81
BH-EL-1 1.5 29 17 12 19 69 CL 6.1 1.84
BH-EL-1 24 30 19 11 1.19 99 Cl 5.3 1.88
BH-EL-2 0.5 27 18 9 50.8 41 GC 5.4 1.84
BH-EL-2 1.5 35 20 15 38.1 68 Cl 6.2 1.85
BH-EL-2 25 30 20 10 1.19 97 Cl 5.1 1.89
BH-EL-3 0.5 34 22 12 9.51 69 Cl

BH-EL-3 1.5 46 25 21 9.51 99 Cl 7.2 1.86
BH-EL-3 2.5 34 20 14 38.1 70 Cl 6.8 1.97
BH-EL-4 0.5 NP NP NP 19 43 SM 6.3 1.83
BH-EL-4 1.5 NP NP NP 9.51 45 SM

BH-EL-4 2.5 NP NP NP 19 42 SM 7.5 1.91
BH-WH-8 0.5 NP NP NP 0.595 99 ML

BH-WH-8 1.5 NP NP NP 0.595 100 ML 5.1 1.87
BH-WH-8 2.7 47 27 20 1.19 99 Cl 5.7 1.89
BH-WH-8 5.3 NP NP NP 9.51 65 ML 6.1 1.89
BH-WH-8 7.2 NP NP NP 19 56 ML 5.5 1.99
BH-WH-8 9.5 40 23 17 0.15 99 Cl

BH-WH-8 11.6 41 23 18 0.15 100 Cl 6.3 1.93
BH-WH-8 13.3 41 24 17 0.15 99 Cl 4.7 1.99
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N Uniaxial Compression Test

BKP- Lab- UCT

BARAN
CLIENT PROJECT NAME S 05 S35 lalllas
PROJECT NUMBER 589 PROJECT LOCATION [T
0.45
0.40
_ 035
S
2 /
g 0.30 / \
& o
ki /
& 025 /
S
[=
: /
0.20
/
0.15 /
0.10
0.05

-4.0 -3.5 -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 35 4.0

Lateral Strain (%) Axial Strain (%)
Sample Specification Initial Condition
Borehole ID: EL-01  |Bulk Density (kN/m®): 19.80
Depth (m): 2.37-2.62 |Dry Density (kN/m’): 18.80
L (cm): 19.80 Moisture Content (%): 53
D (cm): 8.30 Strain Rate (%Per min.): 1.00

Test Results

Unconfined Compressive Strength(MPa): 0.33




BKP- Lab- UCT

“®

BARA

GEDTECHNMICS

CLIENT

Uniaxial Compression Test

PROJECT NAME

S 035y Syt lallas

PROJECT NUMBER 589 PROJECT LOCATION WY
0.5
04
|
-
_ 0.4 v \
g § \
: /
1] 0.3
& /
3 /
& 03
£ /
o
[=4
o]
0.2 /
0.2 /
(0]1]
0.1
-2.5 -2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0 2.5
Lateral Strain (%) Axial Strain (%)
Sample Specification Initial Condition
Borehole ID: BH-WH-08 |Bulk Density (kN/m®): 20.09
Depth (m): 5.33-5.68 |Dry Density (kN/m’): 18.90
L (cm): 20.50 Moisture Content (%): 6.3
D (cm): 8.20 Strain Rate (%Per min.): 1.00
Test Results
Unconfined Compressive Strength(MPa): 0.4




N Uniaxial Compression Test

BKP- Lab- UCT

BARA
GEOTECHNICS
CLIENT PROJECT NAME S 09, SeiSUgh) Dlalllas
PROJECT NUMBER 589 PROJECT LOCATION g
0.90
0.80
_ 0.70 o
g /
2
” /
4 0.60 /
&
g /
£ /
= 0.50 =
S e
5 /
0.40 y
/
/
0.30 /
/
0.20 /
0.10
-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-08 |Bulk Density (kN/m®): 20.83
Depth (m): 13.30-13.61 Dry Density (kN/m3): 19.91
L (cm): 21.00 Moisture Content (%): 4.7
D (cm): 8.10 Strain Rate (%Per min.): 1.00
Test Results
Unconfined Compressive Strength(MPa): 0.7
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BKP-Lab- DST

S

Direct Shear Test

BARAN
GEOTECHNICS
CLIENT PROJECT NAME S 0350 SeiS5555 Slalllno
PROJECT NUMBER 589 PROJECT LOCATION A9
100.0 100.0
90.0 90.0
80.0 80.0
70.0 70.0 A
©
60.0 £ 60.0
<
o B
[ 50.0 rafﬁ'—ﬂ g 50.0
£ (AAKM 2
g 40.0 yZ 2 40.0
4 : » . /
@
5 /D
2 30.0
& /
20.0 //'
10.0
0.0
0 2 6 8 10 12 14 16 18 20 0 20 40 60 80 100
Shear Strain % Normal Stress kPa
Borehole ID: EL-2 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 (%): 53 53 5.5 |Moisture (%): 12.7 12.7 12.5
B*L (cm*cm):  10*10 10*10 10*10  [Saturation (%): 35.54 35.54  36.88 |Saturation (%): 98.00 97.90 98.20
Ya (KN/m?): 18.99 18.99 19.12 | Void Ratio: 0.40 0.40 040 [Void Ratio: 0.34 0.34 0.34
Test Results
C (kPa): 12.00
¢ (Degree): 31




BKP-Lab- DST

S

Direct Shear Test

BARAN
GEOTECHNICS
CLIENT PROJECT NAME S 0350 SeiS5555 Slalllno
PROJECT NUMBER 589 PROJECT LOCATION A9
100.0 100.0
90.0 90.0
80.0 80.0
70.0 70.0
60.0 g 600 e
<
] ? /
& 500 8 500
= .
w 3 .
g 400 s 40.0
@
&
2 300 30.0
w
> _o—9—9
20.0 /W 20.0 /,
10.0 > 10.0 44
0.0 0.0
0 2 4 6 8 10 12 14 16 18 20 0 20 40 60 80 100
Shear Strain % Normal Stress kPa
Borehole ID: EL-4 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 (%): 6.1 6.4 6.2  |Moisture (%): 14.0 13.7 13.1
B*L (cm*cm):  10*10 10*10 10*10  [Saturation (%): 39.83 41.39  40.49 |Saturation (%): 98.40 98.70 98.10
Ya (KN/m?): 18.85 18.80 18.99 | Void Ratio: 0.41 0.41 0.41 |Void Ratio: 0.38 0.37 0.35
Test Results
C (kPa): 8.30
¢ (Degree): 29
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Allowable bearing capacity (kg/cm?2)

Settlement (cm)

3.00

2.50

2.00

1.50

1.00

0.50

0.00

0.00

0.50

2.00

2.50

Shallow Foundation - BK-05
\\
—o—| /B=1
L/B=2
L/B=5
L/B=10
0 2 3 4
Foundation width (m)
\\‘
\Ak
—e— L /B=1
L/B=2
""""" EB=5
L/B=10
0 2 3 4
Foundation width (m)
F':Irm ahbim
D=1Im
Df=1m
Notes:

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




Mat Foundation

Allowable bearing capacity (kg/cm2)

BK-05

3.00
250
2.00
1.50
1.00
0.50

—a—12X20 m

10X10m

20X20m
0.00

0.00 1.00 2.00 3.00 400 5.00

Settlement (cm)

Pato= abin

D=1m

Df=1m

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




¢s0 70'1 80°C 0¢ 02*0C
SLO 0S'1 00°¢ 0¢ 0r-01
VL0 8’1 96'C 0¢ 02*cl
. (W) () T<g
o6 e prof” el ¥ ercloo(d/3Y)
b2 5O o el B orloo 19 508 o o c)-yg
L60 860 701 811 0¢
8T'1 6C'1 9¢'1 €Sl 0r
'l 124! €Sl vL'1 0°¢
89°1 oLl 98'1 0T'C 0¢C
LY'C 86T 86'C L8'E 01
01=4d/1 S=4/1 =4/1 1=4/1
(g
orb[? Oy prof” el Y e (L /3Y)

b2 3 pro? el B oL e € 0D K9 3o e ol G-y




o/ | oo el Qe mbd of qpo e

A/ 3 oo e e ol o o qpo T

9/ | kel iR laadis 108

€19 ke g 10 oo qer
0€ =0 IR orcory el el iR alasd
eH e eX ot e 9

o7 el Qe €19 RivanD 990 T § ¢l K 00 Broo o) ) 5K oy




S e s
w35 zglo gi,l35



S (A Ol Al gl (1 9 ClligS

A 331 s
‘ "‘ z g, = e GBEDTEEHNICS
VL:J;/_._-/!-.'_J/

NISOC CNERGY I,v—”—-u"

f',*

463 gilio Bl

S (69T x> ol 33 I o715 Ly Slus! :“EIIRGAN —

f 1

R PR PO Project Unit No. Disc. Code Doc. Type Seq. No | Rev

SOF - YY —AVAY BK BK-05 PEDCO

dodio —)

or 9 Sl Sy laojgn 0 5l 9)9e 458 il (B Slatin pw)p g plebid sl 4

ails goladl amrss illias Jor alols a5 50 5 T Sl (slaosgioma b o5 aibaie jI (SiS5555
S5 sl b llas 0o 5l i le Baae (g5lenly sboogs n 5 5 3,90 llas ol L5590 witly
OIS Bl 9 65,55 ) ks 950 dllas 5 4 48 8 Gane (e Siw llas (i sl s
—ialejl g 6yl paigad (Slage 203l g alolids Jolhe Jolis ol o5g o 5L 090 wllas 408 sl

ol 00l dj‘)‘ 9)0«.\.&’ LSLQ ’AA?U > ) QT G’L"" as ML’L;Q GQ&M;LQ)T 6L®

0393 paio g =¥

) S 285 s el I3 5 CutlagS o o yiome sla IS 51 380 oS 3llne

yee 9 Shyzr ol pes 5 (olz o Sl oly Condse cSle Bua b 5V o i o (S
oS5yl 3 5 Jasi st 25 gl A gl sk il hm b oo ¥l e iy 3 5 4bogrye sl (i
Ol Colo Ve jo audile AlS00 Jols o Yl Cov isn Cuwl ool (o yai (5 liad Cues
Lt 5 il oS AR ol (W1 s iy A3l gt by 3t oot 3 A1) 3 oo sl o
Gl Sl e il Cusl oRal o dle AleS 7 g egl S FY Job a4 mul A (e 05 o)
axgi bbb oo o )V v idu jo was lid Cu gl o] () Sldllas guls 05,5 10 yol>
g ;) TxY e olul b oo S o pyimme sl 3,5 Ceow 31 Jlu )l sloclaizes oogums o laaiss 4
oady a8 S Sl o 55 jlad Cool ol o (Alb ez G)ls s ks (grpe (Haw slog
2l 45 il o 425 e kit o alKle]l 5 e (sl el ol Jolo 35

el 0 L)l g, i slo e o
‘ng)M ‘SLQ,_;SSU—V

B uLa.omB Jz,o JAL..: M)B e Slasein M).‘B ey W) [alqd‘ ng.‘).?w LSLQ‘.JZ’SLT 5

w‘ 4.4_9;)‘).9 o Q)B.A UTLS“"J'D" eo5m9w}w‘97@‘@l@ew@‘u;




o (S Oloe g P 9 il Y.
iy ¥ @ N
: 5‘_:3.!3 6)9T > Gm' e }l? (%) Jié} Olas| HIRGAN
NISOC ﬂr 4 AEN‘ERG). =
4,8 qabo 5155 [::/ [ZE;
HR PR PY.) Project | Unit No. Disc. Code Doc. Type | Sed-No | Rev
OF - VY —q\AS BK BK-05 PEDCO ‘

Google Earth ;5 45,5 acw o lila-)-Y JSCo

PV S VR TRE PRUIWLE FEa by SRS

1 523762 3241831
2 523803 3241772
3 524056 3241649
4 524188 3241725
5 524295 3241864
6 524230 3242036
7 524118 3242019




SO (S5 Olvwe W gi 1Pl g CublugS

q NS
Q BARAN

-— ub)}” Gb.w
m JL’H/‘_V;.:_']/A GEOTECHNICS
K 69T 2o ol 38 J o1 5 L dy Sl T
NISOC 2 S9! e 31 53 I o5 15§ 0y ﬂmﬁgﬂ ==
4658 o o5 Q si=
T oylows oyl Project Unit No. Disc. Code Doc. Type Seq.No | Rev
B! )' Yo Axdo
OF - VY —q\AS BK BK-05 PEDCO '
Joeo o les X Y
8 524033 3242081
9 524056 3242194
10 523943 324220
1 523780 3242193
12 523679 3242055
15,8 acw Joro-

el 0030 )5 &8lg 5l 0l (03 yo -

Bl se Jesk ST IT e Sgao 0 S Culw B g yieghS Ve

05..&} )Q chl.f & OQBADLA alols -

ol o odgaudils &y i &g LK ore pdlas i ol plosl Slaslive 4 ag5 L tpdlan -
el 00l odmlive Y L ol jor vl g oY

Q&!u)é@;,c‘_}m)odjli»‘nx@be.wlomoww‘_}m)o@dawduyﬂgiw
3,5 0929 (e 25 2l gl pogas o L bl

Lol GlaslosS 5 (5 90le 4T Djgo (e el T (e o

o Ve logas Jobo g e Be v (o )i (2,0 180 (o0 T 0O guR0-

A 48 suie 0dgame L5 8 90 slasiale;] plol Cga digei g0 15410y Aiged Jro Wlasise—

G100 diged oo laiko -Y-Y Jguo

diges b X Y
TP-1 523984 3241927
TP-2 524112 3241825




b

S (S5 Ofwe Mgi T30 g

eV

g

\”

S (8191 oz ol 53 3 o515 a0y Slus| _HIRGAN r—-ﬁ
NISOC ( e
ad,5 @b )l
HR PR PY.) Project | Unit No. Disc. Code Doc. Type | Seq-No | Rev
SOY - VY — VAT BK BK-05 PEDCO '

4,48 ausw Jomo 3l (o lei-Y-Y SO

4,8 s Joxo jl (o led V-V - SO




b

S (S5 Ofwe Mgi T30 g

g

- Y o @ NS
S (6191 o ol 50 HI7 51§ a3y Sl _HIRGAN r—-ﬁ
NISOC ( mwnm
wd 58 gl )15
HR PR PY.) Project | Unit No. Disc. Code Doc. Type | Seq-No | Rev
OF - VY —q\AS BK BK-05 PEDCO '

Wb 5 gudno Joo 31 (oles BT - S




S (S Olowe Mg Pl g ol

eV

eSS

S (69T x> ol 33 I o715 Ly Slus!

P

‘-" v /,vr...-f/
HIRGAN ——

NISOC e ﬂ
as 8 aabv iyl -
HR PR PY.) Project | Unit No. Disc. Code Doc. Type | Seq-No | Rev
AR }‘ 4 < axduo
SOF - YY —AVAY BK BK-05 PEDCO

b 8w oo jl o lod —F-T- ISCL

a8 acw Joo jl (o led —V-Y- IS




iy

G (S Oluwe dgs T80 g

eV

g

o

&-:ZM‘S),T ol e jl? ( “Jh:) Slos| HIRGA
NISOC - cox O e @&&‘ r_*’Ef:r
4,8 qabo 5155
HR PR PY.) Project | Unit No. Disc. Code Doc. Type | Seq-No | Rev
OF — VY —aVAf BK BK-05 PEDCO '

Wb 8 i ool o lod —A-T- ISCL

4o )8 i oo jl (o led A=Y - ISl




S (S Olowe Mg Pl g ol

IV

e

q NS
Q BARAN

<Cw T ol yd IF 1§ 0y Dl AN ——
NISOC 2 S99 gax bl 92 B o715 A2 @mﬁa@ =
s e [ j3
as 8 @l 5,155 ——
R PR PO Project Unit No. Disc. Code Doc. Type | Seq-No | Rev
B! )' Ao Axdo
SOY - VY — VAT BK BK-05 PEDCO '

:@La.o )g.l.w o.a..ob é.gl.?.o—\—\“

Aloads adlg ol ) lex adlate ;o o S5 AlY S ame g b e ABY S ase -

b 8w plew Olaize-Y-Y-Jguo

JEN X Y
Ob e e fYv\#e YYYYOA-
S 53 e Yavyy YYYY YD

o Gl a3 )15l o sl oads Sloliss liaciis Gl a5 )15 ¢ logw 4y S -

o @dly (yliwjom il jo 5 Sy ol (%0l S Yo v D0 alold )0 (ST 0Yg8 Wil5 IS -

R




b

LU

NISOC

GO (S Olowe Mdgd gul38l 9 ol

eV

)

S (639 o ol 13 J W15 sy Sl

4,8 ailo byl 55

P
T | AR.AN
Ciyr ot

GRGAN [ —
i« NERGY _|'_|
.'

GEOTECHNICS

Tobow oyleus

SO - VY = IAY

Project Unit No.

Disc. Code

Doc. Type

Seq. No | Rev

BK BK-05

PEDCO

H)Hud:u’uo

25 sl sy e

UTGJLMB‘QLPU‘M)S&MA‘J-ZA)‘O

GoSeaild (i lojT-£

0l 33 aiged ¥ (g5, g il iabesl

sl o )

“ BARAN Khak va Pey

S i.:ll_;h_

Sl Ll Siaadac - 12 125309

GEOTECHNICS Jgliis puusigo
Standard : ASTM DT Particle Size Distribution Test s sl sl |
PROJECT : <o SR Siais
CLIENT: o8 ol cid CODE NO: (20KH_ 202302 0010
#2001
- a
10
20
30
o 40 F
H £
z E
> 1
£ £
60 =
0
I == L 80
- ———
LT - ! 90
| = habal b B SN
| T
W, -~ I !—100
c = = =
= = = =
" GRAVEL % SANDY 24 SILT or CLAY
Symbsal T T T
Coarse Fime Conrse Bledium Fme Sih Clay
58.2 s 5E L a8
T3z 174 8.9
8.7 321 10.3 20 48 1. &1
818 241 144
Symbol|  Sample No. | Ssmple No Depil (im) vses |1t | m [ Cu [Di00) Die B3 |[DIO
fam ™y 1 | 100100  GPGM| ML | NP | Cc>3 | 24 7500 356864 73192 D%
— TP 2 1.00-1.00 GM | NL | NP | Ge>3 | 24 |50.00|13.4554 | 2.8268 0.0280
Symibal| Descripton
— Poorly graded GRAVEL with silt and sumid
— Siley GRAYEL with samil

Gails iwlosl gl —V-F Jsio




S (S Ofen g (1 9 uilgSS
IV

<Cw L5)9T(‘_'°’.' Ol 18 HI o515 d )y Slus|

q NS
-@ ARAN

A

o i < GEOTECHNICS
Sty I

:HIRGAN | —
‘F NERGY I"__‘
J..‘_—I;

455 gilio oyl
R PR PO Project Unit No. Disc. Code Doc. Type | Seq-No | Rev
AR )' \e. < Axdo
SOF - YY —AVAY BK BK-05 PEDCO

o515 slo3T -0

) 25 Sla St )5 o] lts 5 plsl a3 e Joxo 5l 00 451 TP-1 wgai (55, 5 o515 el

M BARAN kKhak va Pey

GEOTECHNICS

sl 00U

s Ol
Jakdie ¢ sige

Standard © Modifeid

Compaction Test ..m,;mﬁ|

FROJECT: o ffigly Solaline

| CODENO: 020EH 202302 0010

CLIENT: sl olf b o

BH/TP No. : TP-1 Depthmj © 100~ 1.00 Sample No.: 2 |wcs: =0
L |Dmof1'eﬂ:ing: 4082023
4
Gy=2.75
0 ol
& L R = .53
T
’ 5
1 = 3
2.0
1.9
2 §
E 18 :
i i
1.6 E
H
:v
1.5 i
i
14 i

Meximmm Dry Density {}'d) rgfm"a = 2182 | Optirum Moistare Content  (ws)

o515 Gl s -1-0 Jsi




O (S Olowe A gi g8 9 CullungS
IV

<Cw L5)5T(‘_'°’.' Ol 18 HI o515 d )y Slus|

q NS
Q ARAN

A

o i < GEOTECHNICS
Sy o

HIRGAY ——
(&) 5

455 gilio oyl
R PR PO Project Unit No. Disc. Code Doc. Type | Seq-No | Rev
SOF - YY —AVAY BK BK-05 PEDCO

CBR ko)l -#

2 LSL“JX“’ 5 QT C"L“" 9 ﬁL?u‘ M).‘B & Jm )‘ oy A& TP-1 dged (69 CBR UM;Lo)T

\” BARAN Khak wva Pey

GEOTECHNICS

el 00l &Sl

s Se Glshe
29L8a0 (s 2igo

Standard ; AASHTOTI03

Calihomia Bearing Ratio yyues sy L.,.,.|

FROTECT : Siu Sfid) ettt

CODENOQ: 029EH 202302 0010

CLIENT : 83 ol s oy
IBH/ TP No. : TP-1 Depthm) = 100~ 1.00 Sample No.: 2
\ Trpe of Testing : UnSoaked Date of Testing : 041072023
Marsirma: Diry Dersity: 2,18 ( giem’) Type of Compaction - Modifid
Optimmm Moisnrs : 6.00 (%4 Percent of Compaction: 90 (%3
o
{1}
0
i
5 (0
£ I
B
7384 J
E
4 -
T &
A2
. BT Vi i i i
1.54 508
il
Califormia Bearing Ratio - CBE 3%)
el H Dry Desity .
Specifications 2 at 2.5 mm atsmm
6847/ 1) 10270 { i)
Unit Ma. { glent’) f%) (%)
Resulis & 1.04 41 T8

CBR kol ol V-5 JSib




aib o xaw by 0oglllh jo Sl 9 (6 0)b Cud b i Jolo g ulgy
polio 9 I yxo 9 (Ml LS ol pd dnwlo bslgy 9 (o) E99 (S0



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.

« 9 Sk oL



IMMEDIATE SETTLEMENT COMPUTATIONS

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

1= 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
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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 Gllho b ojlw jloxe Canclld oyl 30
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Onsandor  On plastic Average max.

Structure hard clay clay settlement, mm
Crane runway 0.003 0,003
Steel and concrete frames 0.002 0.002 100
End rows of brick-clad frame 0.0007 0.001 150
Where strain does not occur 0.005 0.003
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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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 I 2o 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 gy &) S pglin 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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