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1. Introduction

In the present paper, liquefaction hazard zonation of Boushehr city is presented. In this research program,
geotechnical information of 151 borehole in Boushehr city have been gathered and utilized to zonation of
liquefaction hazard specially in the inshore areas. Two different methods have been used to determine the
liquefaction potential of these areas. Seed and Idriss (1971) and Iwasaki et al. (1982) are assessed the
liquefaction potential of specific site by the aim of SPT results from site investigation. Results present by the
aim of ArcGIS software. Different areas of city have been investigated in terms of liquefaction potential and
ground water table. Results have been compared in the form of overlap method.

2. Methodology
2.1. Evaluation of liquefaction potential based on the standard penetration test

To determine and evaluate the liquefaction potential hazard in this research two different methods (Seed
and Idriss (1971) and Iwasaki et al. (1982) have been utilized. The main reasons of using these methods are
availability of required information and documents from geotechnical investigation reports of personal and
national projects. All of these reports have been confirmed by competent authorities. 151 projects through the
Boushehr city have been selected. The locations of selected boreholes of these projects are presented in Fig. 1.

2.1.1. Seed and Idriss Method (1971)

The simplified Seed and Idriss method evaluates the liquefaction hazard by relating the SPT number and
cyclic shear strength of the soils. They introduced a factor of safety in the form of following equation:

5y CRR

" CSR (1)

FL: Factor of safety of liquefaction occurrence

CSR: Cyclic stress ratio

CRR: Cyclic strength ratio

If the safety factor is more than 1, the liquefaction will be happen in the area of study. The cyclic stress ratio is
determined by the following formula:

CSR:(ﬂ]x(ir]xrd (2)
g o
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In which:
ry=1-0.012z 3)

Z : Soil depth (m)

., : Maximum horizontal acceleration in ground surface due to earthquake
o : Vertical stress in the given depth in liquefaction calculation

o' : Vertical effective stress in the given depth in liquefaction calculation

g : Gravity acceleration (m/s?)

In this method, the value of CRR is calculated based on modified SPT number. The modification factors are
determined by equation number 4.

B 1 . Nicseo . 50 1
34-(N1desqp 135 (10*(Ny)esq, +45)7° 200
Nicsgo =a+B(N1)so

CRR; 5

0 FC<5
190
(176-=—=)
a=le FC 5<FC<35
(4)
5 FC>35
1 FC<5
FCls
B =10.99+ 5<FC<35
1000
1.2 FC>35
In which:
CRR; 5, : The cyclic shear strength ratio in soil for earthquake with magnitude mare than 7.5
Nycse0 - Modified standard penetration number
FC : Fine grained size percent of soil
2.1.2. lwasaki et al. (1982)
Iwasaki et al. presented the following equation to evaluate the probable liquefaction intensity.
20
PL= I(1 ~FS)(10-0.5Z)dZ (5)
0
In which:

PL: Liquefaction potential index
FS: Factor of safety
Z: Depth of liquefaction calculation
Equation number 1 is used to calculate the factor of safety with some modification. The values of CSr and
CRR in iwasaki et al. method are determined by the aim of following equations:

CRR:R1 +R2 +R3 (6)
N;
R;=0.0882,|— (7
o,+0.7
0.19 0.02mm< D5y <005mm
0.35
R, = 0.22510gD— 0.05mm< D5y <005mm (8)
50
-0.05 0.6mm< D5y <2mm

o 0%<FC<40% 9)
370.004FC-0.16  40%<FC<100%
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N; =0.833(N; ) (10)

In which:
o, : Vertical effective stress in the given depth

D3, : Mean grained size
N; : SPT number based on Japan code

Iwasaki et al. showed that in the area with Pl more than 15 the liquefaction potential is high and in the area
with PL less than 5 the liquefaction hazard tends to minimum value.

2.1.2. Geography information system (GIS)

GIS is a system designed to capture, store, manipulate, analyze, manage, and present spatial or geographic
data. GIS applications are tools that allow users to create interactive queries (user-created searches), analyze
spatial information, edit data in maps, and present the results of all these operations. The results of liquefaction
potential calculation have been zonation by the aim of Geo-Statistical Analyst tool box in the ArcGIS software.

3. Results and discussion

In order to zonation the results from liquefaction analysis, RBF method is utilized in the geo-statistical
analysis. Results are presented in the form of colorful maps to show the distribution of factor of safety against
liquefaction phenomena. These maps were prepared for each 2 meter depth up to 10 meter. Fig. 1. shows one
of the output maps for factor of safety between 0 and 2 meter depth of Boushehr city.
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Fig. 1. Zonation map of FS in depth 0-2 meter based on RBF method
4. Conclusions

Based on Seed and Idriss (1971) and Iwasaki et al. (1982) methods, the following results may calculated. In
the central and east parts of Boushehr city up to 10 meter depth, liquefaction potential is high and some precise
investigation must be done to select the methods for decreasing the liquefaction hazard in these areas. In the
west part of the city, in the depth between 2 to10 meter, the liquefaction hazard is high. In the north parts of
Boushehr city and in the depth between 4 to 10 meter, the liquefaction potential is high. In the other depths
and other parts of the city the liquefaction potential is medium or low.
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