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Type of material

Density

(gr/cm?)

Ve (m/s)

Water

1.0

1500

Sand & Gravel

500 - 1900

300 - 900

Silt & Clay

300 - 1900

100 - 500

Marl

300 - 1900

100 - 500

Gypsum

1700 - 3000

600 - 1500

Stiff Limestone

3000 - 6500

1500 - 3500

Weathered Granite

1000 - 3000

500 - 1500

Intact Granite

3000 - 6000

1500 - 3000

Slate rock

5000 - 7000

3000 - 3800
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Dynamic Parameters

Solids

Fluids

Poisson’s ratio

Q2_2
(V)

Wave velocity ratio

Shear modulus

Young modules

Bulk modulus

@9l i1 aiuw 02U / A
P4l SiSig olete;l | /N
T tiger pUSS JUZS 4ty 0 A,l..:,“"
VA-deeete
[

OSY sala by :L}‘Jj




@ GJJML;%:‘““J-“'& Ol oy oalaile p 5

29)uw Uitaiw oaglli

O}»Yﬁ@éﬂﬁ)ﬁ)\&_&u\@'aﬁcyc_\c)& Vs JQJLG}AC_K;).» Vo il o oY) dsan 0
Al FAU Y G 5 YT sy GleSan /YO a3 sl 1 (ni)

paldiul A )ga L;LQ AR U:\;\L\c
YA« aal Gl G s G Gabaal 320800 ) sea (o 7 e Jane s oo 4 A5 L (e gAY (52

A g e dsalaa gy adail )y ) Sz e e gie e sl () g o))

v 211 di

s (M)~ - d

zl‘:li_
G&J._IE\)A\U_\;)M Vsi ¥ Caldia d, cLSJLMéasugfiﬁc}n.bu}h&c)uVs(M)é_kg\Jw\Jd
(e Ve Bae U (ol g s dans gie oo judada 5l (ne ) sladdY (an sl 50 Adl e 40Y laxin gl j40Y
02,0 352 s NEHRP 5 0l YA« 2 il 4 asusse 0 gl 1315 al 0 glaidls (ol e 4l (il 50

ol o3 a3l ) ) S sladals Gl (el s e s 4l (F) 5 (V) s

@9lw 12w 0ag)
st | | /|
gt U JUS2] iy 5500 \\ :

A-heete A J
N

OSY sala by :u.u‘)j m




@ GJJML;%:‘““J-“'& Ol oy oalaile p 5

29)uw Uitaiw oaglli

@108 BT 3 (el B 58 sk pnealll SY Jgaa
A1 ol 9 Ll 7 sk 4l Gl (8 Gy bl

(e Ll g =Clog) YA v o pladlin)

SLEALL s aiA Y JuSid 3 ga

J(‘Ju‘)l:“‘ﬁjmgr.’}“‘)dw c(ﬁ‘d)&)}&ﬁ)dﬂud\)b)Og)h]dl.@.ﬁju-d\
Sia &SI by o) je oIS il (Sl ) slie (sleSn -GS ) () 0255 (38 S0 sledan

4 5 Bsie 8 R0 slelin 5 (s G (sLB s (s diile ) o ()3 (sl -l
ol Cos (AT 54 3a8) S0l Sl paS leSan IS )5k

ST 3 iy Calii b (St e (o oS sie dnle 5 (o ) i sleSIA -

YYO-1VO S s S el iDlie sl -l

YVO- Y | daesie (S b Gy s Ml Gn dass e s bdile 5 (ol liida o gl oS) 5 L LS -0

e ) e 035 YU S ol sl Lo i sl il -l

a5 ¥ ) i gomed Gl b ey SIA i 7o Jilaa Jeld 4SS iy S p -o
AL T Sl Ak Cugh

@9lw 12w 0ag)
9940 el o3 | l
gt U JUZ] il 0,00 \\ :

1A-11-008
I-//.
oY sala ey 1 67




KS%S\‘ GJJMMMJS@ Ol oy oalaile p 5

@9Jlw yliiniw oaglu

( NEHRP 2007 4wl cpal )i 9 S g 63 5 51 W olKSALw £ g) g2y aaedi -F Jg2a

Shear Wave Velocity
(m/sec)
Minimum | Maximum

Site Class Description

HARD ROCK
) . 1500
Eastern United States sites only

VERY DENSE SOIL AND SOFT ROCK

Untrained shear strength us > 2000 psf (us > 100 kPa) or
N > 50 blows/ft

STIFF SOILS

Stiff soil with undrained shear strength 1000 psf < us <
2000 psf (50 kPa < us < 100 kPa) or 15 < N < 50 blows/ft
SOFT SOILS

Profile with more than 10 ft (3 m) of soft clay defined as
soil with plasticity index Pl > 20, moisture content w >
40% and undrained shear strength us < 1000 psf (50 kPa)
(N < 15 blows/ft)

SOILS REQUIRING SITE SPECIFIC EVALUATIONS

1. Soils vulnerable to potential failure or collapse under
seismic loading:

e.g. liquefiable soils, quick and highly sensitive clays, collapsible
weakly cemented soils.

2. Peats and/or highly organic clays
(10 ft (3 m) or thicker layer)
3. Very high plasticity clays:

(25 ft (8 m) or thicker layer with plasticity index >75)

4. Very thick soft/medium stiff clays:

(120 ft (36 m) or thicker layer)
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(m/sec) (m/sec)

g

933.15 149.15
1070.59 161.06
1160.46 171.29
1231.34 176.13
1283.64 180.39
1301.74 185.26
1309.13 194.02
1311.13 207.71

1322 213.62
1329.63 218.7
1331.34 223.66
1333.13 228.41
1335.13 234.8

1338 237.27
1339.65 245.7
1341.13 250.4
1342.46 258.94
1343.65 266.02
1344.57 270.5
1344.66 274.6
1344.95 277.2
1345.05 280.6
1345.16 285.62
1345.27 292.99
1345.38 303.29
1345.51 319.01
1345.6 329.44
1345.66 330.9
1345.75 336.27
30 1345.83 338.71
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Vs-mean(2800)

(m/sec)

2Thickness

(m)

Time

(sec)

2Time

(sec)

Thickness

(m)

149.15

[

0.007187755

0.007187755

1

155.11

0.006348399

0.013536154

160.50

0.005190081

0.018726235

164.41

0.004586114

0.023312349

167.60
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0.030513395

170.55

0.004052011
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AH 4iga
(mm)

mv

(cm2/Kg) <ura

(cm2/sec)
Cv

k (cm/s)
6 iy o

0.0

20.60

0.25

19.56

9.51E-03

2.04E-03

3.82E-08

0.5

18.44

4.32E-03

2.17E-03

4.52E-08

17.80

5.41E-03

1.57E-03

5.97E-08

17.33

4.92E-03

1.73E-03

5.20E-08

16.68

4.27E-03

1.97E-03

3.92E-08
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15.87

3.66E-03

2.21E-03

1.45E-08
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BH-3 Depth=19m

Olal 3 Gligy

p (kg/cm2)
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mv
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(cm2/sec)
Cv

k (cm/s)

e
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0.0

19.80

0.25

19.04

1.54E-01

1.33E-03

2.05E-07

0.5
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5.44E-02
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3.85E-04
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7.83E-04
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15.81

1.25E-02

7.64E-04

9.58E-09
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UNCONFINED COMPRESSION TEST

Borhole No. : BH-1 Moisture Contant (%): 14.0

Depth of Sample: 3m Density (g/cm?): 1.70

Sample type: Undisturbed Hight (mm): 96

Diameter (mm): 48

Axial stress (kg/cm?2)

5 10
Axial strain (%)

Borhole No
BH-1
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UNCONFINED COMPRESSION TEST

Borhole No. : BH-1 Moisture Contant (%): 19.8

Depth of Sample: 7m Density (g/cm?): 1.75

Hight (mm): 96

Sample type: Remolded

Diameter (mm): 48
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5 10
Axial strain (%)

Borhole No
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UNCONFINED COMPRESSION TEST

Borhole No. : BH-2 Moisture Contant (%): 13.2

Depth of Sample: 5m Density (g/cm?): 1.73

Sample type: Remolded Hight (mm): 96

Diameter (mm): 48
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Axial strain (%)
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UNCONFINED COMPRESSION TEST

Borhole No. : BH-2 Moisture Contant (%): 25.8

Depth of Sample: 13m Density (g/cm?): 1.75
Hight (mm): 96

Sample type: Undisturbed

Diameter (mm): 48
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UNCONFINED COMPRESSION TEST

Borhole No. : BH-3 Moisture Contant (%): 13.5

Depth of Sample: 4m Density (g/cm?): 1.73

Sample type: Undisturbed Hight (mm): 96

Diameter (mm): 48
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UNCONFINED COMPRESSION TEST

Borhole No. : BH-3 Moisture Contant (%): 25.7

Depth of Sample: 11m Density (g/cm?): 1.78
Hight (mm): 96

Sample type: Remolded

Diameter (mm): 48
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UNCONFINED COMPRESSION TEST

Borhole No. : BH-3 Moisture Contant (%): 26.2

Depth of Sample: 15m Density (g/cm?): 1.77
Hight (mm): 96

Sample type: Undisturbed

Diameter (mm): 48
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UNCONFINED COMPRESSION TEST

Borhole No. : BH-3 Moisture Contant (%): 23.2

Depth of Sample: 19m Density (g/cm?): 1.80
Hight (mm): 96

Sample type: Remolded

Diameter (mm): 48
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UNCONFINED COMPRESSION TEST

Borhole No. : BH-3 Moisture Contant (%): 33.2

Depth of Sample: 27m Density (g/cm?): 1.77

Sample type: Remolded Hight (mm): 96

Diameter (mm): 48
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LIQUEFACTION ANALYSIS

Chamran

Hole No=8-1 Water Depth=1m Magnitude=7.3
Acceleration=0.3g
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