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1+ Liquefaction potential according to Iwasaki :: 12 Liquefaction potential according to Iwasaki

Point 1D F Ws I Point 1D | w, I
1 0.00 9.00 0.00 1 0.00 9.00 0.00
2 0.00 8.00 0.00 2 0.00 8.00 0.00
3 0.00 7,00 0.00 3 0.21 7.95 0.17
4 0,00 6.00 0,00 1 0,31 7.00 1.15
5 0.18 5,95 0.11 5 0.37 6. 00 4.40
6 0.23 5.00 2.23 5] 0.00 5.00 0.00
7 0.26 4.00 2.11 4 0.00 4.00 0.00
8 0.00 3.00 0.00 8 0.00 3.00 0.00
9 0.00 2.00 0.00 92 0.00 2.00 0.00

Overall potential I, : 8.71

1 0.00 - No liquefaction I, = 0,00 - No llquafaction
L =0, 5 -
I, betwean 0.00 and 5 - Liquafaction not probable Ji-betwasn 000;and 0.~ Ligueisetion not prabable

I, between 5 and 15 - Liquefaction probable W Rebaagn.5,and 3 5. Liduafuction.probable

I > 15 - Liquafaction cartain I, = 15 - Liquefaction certain
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= Settlements calculation for saturated sands ::

Point Iy M 160} M 1 FSL = Settle
{ %o) (crm)
1 25.00 20.83 5.00 0.00 0.00
2 25.00 20.83 1.39 0.11 0.22
3 15.00 12.50 0.79 3.05 6.09
4 15.00 12.50 0.69 3.06 6.13
5 15.00 12.50 0.63 3.06 6.13
(o] 25.00 20.83 1.05 0.74 1.47
7 25.00 20.83 1.03 0.89 1.78
8 25.00 20.83 1.02 0.93 1.86
9 25.00 20.83 1.04 0.83 1.65
Total settlement : 25.33
My, e0) Stress normalized and corrected SPT blow count
H Japanese equivalent corrected value
FS,: Calculated factor of safety
e Post- liquefa ction volumentric strain (%)
Settle.: Calculated settlement {cm)

1z Settlements calculation for saturated sands

d}\ .~“ . }),j - e .* Ss ™

Point ID M 160} M i FSL = Settle
(%a) (cm)
1 25.00 20.83 5.00 0.00 0.00
2 25.00 20.83 5.00 0.00 0.00
3 25.00 20.83 5.00 0.00 0.00
4 25.00 20.83 1.329 0.11 0.22
5 15.00 12.50 0.82 3.04 6.07
o 15.00 12.50 0.77 3.05 6.10
7 15.00 12.50 0.74 3.06 6.11
8 25.00 20.83 1.21 0.25 0.49
Q 25.00 20.83 1.21 0.26 0.51
Total settlement: 19.51
My e Stress normalized and corrected SFT blow count
1t Japanese equivalent corrected value
F5,: Calculated factor of safety
e FPost-liquefaction volumentric strain (%)
Settle.: Calculated settlement {cm)
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:: Cyclic Stress Ratio calculation (CSR fully adjusted and normalized) ::

Point ID Depth Sigma u Sigma' rg CSR MSF  CSRegm=75 Kigm= CSR™
(m) (kPa) (kPa) (kPa)

1 2.00 40.18 0.00 40.18 0.98 0.27 1.27 0.21 1.00  0.21
2 4.00 80.36 0.00 80.36 0.95 0.26 1.27 0.21 1.00  0.21
3 4.10 82.17 0.98 81.19 0.95 0.26 1.27 0.21 1.00 0.21
4 6.00 116.62 19.62 97.00 0.92 0.30 1.27 0.24 1.00 0.24
5 8.00 152.88 39.24 113.64 0.88 0.32 1.27 0.25 0.99 0.26
& 10.00 193.06 58.86 134.20 0.84 0.33 1.27 0.26 0.95 0.27
7 12.00 233.24 78.48 154.76 0.79 0.33 1.27 0.26 0.93 0.28
8 14.00 273.42 98.10 175.32 0.75 0.32 1.27 0.25 0.91 0.28
9 16.00 313.60 117.72 195.88 0.71 0.31 1.27 0.25 0.89 0.28
Depth Depth from free surface, at which SPT was performed (m)

Sigma : Total overburden pressure at test point, during earthquake (kPa)

u: Water pressure at test point, during earthquake (kPa)

Sigma' : Effective overburden pressure, during earthquake (kPa)

E Monlinear shear mass factor

CSR: Cyclic Stress Ratio

MSF : Magnitude Scaling Factor

C5Regmers CSR adjusted for M=7.5
sgma Effective overburden stress factor
CS5R” CSR fully adjusted

Jyl Cumay 3 GMA s ST slas ¥ IS4

:: Cyclic Stress Ratio calculation (CSR fully adjusted and normalized) ::

Point ID Depth Sigma u Sigma' rg CSR MSF  CS5R.gum=75 Ksgn= CSR™
(m) (kPa) (kPa) (kPa)

1 2.00 40.18 0.00 40.18 0.98 0.27 1.27 0.21 1.00 0.21
2 4.00 80.36 0.00 80.36 0.95 0.26 1.27 0.21 1.00 0.21
3 6.00 120.54 0.00 120.54 0.92 0.25 1.27 0.20 0.97 0.20
4 8.00 160.72 0.00 160.72 0.88 0.24 1.27 0.19 0.93 0.20
5 8.10 162.53 0.98 161.55 0.88 0.24 1.27 0.19 0.95 0.20
6 10.00 196.98 19.62 177.36 0.84 0.25 1.27 0.20 0.94 0.21
7 12.00 233.24 39.24 194.00 0.79 0.26 1.27 0.21 0.93 0.22
8 14.00 273.42 58.86 214.56 0.75 0.26 1.27 0.21 0.88 0.24
9 16.00 313.60 78.48 235.12 0.71 0.26 1.27 0.20 0.87 0.24
Depth Depth from free surface, at which SPT was performed (m)

Sigma : Total overburden pressure at test point, during earthquake (kPa)

u: Water pressure at test point, during earthquake (kPa)

Sigma' : Effective overburden pressure, during earthquake (kPa)

- Monlinear shear mass factor

CSR: Cyclic Stress Ratio

MSF : Magnitude Scaling Factor

C5Rgu=rs CSR adjusted for M=7.5

sgre Effective overburden stress factor

CSR* CSR fully adjusted
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Abstract:

Liquefaction is an evidence that occur in loss sands during earthquakes
structures and foundations. each year This imposing lots of damage to
damage and impose phenomenon will bring thousands of human lives in to
huge costs to the country’s economy. We also experienced This kind of life
and financial damages in rudbar earthquake in Iran. But the most important
the liquefaction are water table, soil density, soil factors that affects
foundation type is another factor properties and excess load. More over the
In this study first we argue about in increase or decrease of damages.
settlement of nonlinear modeling of layered soils, then we measure the
rigid foundations that has occur by the earthquake and then we will monitor
effect of water table, density increase and also the effect of layers depth the
of pile, with deferent type of soils (include in presence and absent

The bam records and the flac Itasca liquefiable and nonliquefiable soils).

In the end, the results 7.00.411 software, has been used for this modeling.
been have been compared with seed and iwasaki methods and also they has
compare with novoliqg software and ligI T software results, and the new

liquefaction in the intense earthquakes has been modified. boundaries for

Keywords: liquefaction, finn-byrne model, dynamic analyze, layered soils,
numerical modeling,

rigid foundation
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