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Geotechnical Seismic Microzonation Studies of Mehdishahr City- Case Study
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Abstract

Seismic geotechnical microzonation studies of Mehdishahr city located in the Semnan province were conducted based on seismotectonic, geoelectric,
geoseismic, geotechnical and site response analysis. Based on the seismotectonic studies, Mehdishahr city has been located on the seismic source.
The town has nearly uniform acceleration and response spectrum. Based on geoelectrical data surficial ground layers were covered with coarse
grained calcareous deposits with medium electrical resistance. In order to determine the subsurface specifications, geoseismic studies were carried out
using seismic refraction and down hole methods. Based on the obtained results from average shear wave velocity and depths of seismic bed rock,
Mehdishahr city has been located on the soil types | and Il according to the standard 2800. In order to complete the investigation and further
understanding of the soil type up to the depth of seismic bed rock, geotechnical studies were carried out. Based on the laboratory results most
prominent soil is SW. Using other results of subsurface investigations, numbers of 24 boreholes were simulated. Site response analysis was carried
out using results from geophysical, geotechnical and probabilistic earthquake hazard analysis in Mehdishahr city. Ground motion parameters such as
PGA, amplification factor, natural period and velocity response spectra were calculated at ground surface levels. Distribution of these parameters as
microzonation maps, were prepared for the earthquakes with return periods of 75, 475 and 2475 years. Finally, for engineering purposes, Mehdishahr
area was divided in to three seismic zones, and for each considered seismic zones, standard design spectra were introduced.
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Fig. 1 Maximum ground motion acceleration of response spectra for
return period of 475 years in Mahdishahr area
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Map 1 Average iso resistance distribution map for depth of 0 to 30 m in Mahdishahr area

bl 5 (oulidine; lagloidle (oulid S (culidanzr (ol
Sl 050 dedgy YA sdadge 0 )3 0908 gy 1) (NSl
V4 5 Job C‘ﬁ“ 4 baye Jdgpn V1 olass ol 5lad el y g5,
P oablie o cdlby o gly cwl chp gl Glr s Jdsn

Aage 53 b L T B e (6l S0lhe Cunglie mo g8 AL ) Al

(§370 oS 03 Slelos -V

Sealos elys i Baa b g oSl (IS Gla o) » slp (g, 0!
Gore oSl 03] g, 5l eslaiwl b el sl Ay cwaigs g

gl e Koo Ges el oSSl pulidie) ulyd ol o

VFeoe 3l YA 2lo oylods oF o leds (o0l 0,90y pole g oS e waiieo f



13855 308 (9 Loy cuodws (ghozmo «ybudl o0l yuudd 14T 0 BT dudie oblb (o Lblb coisls

g (Sl i b ;S5 gy @rali

ALE )3 (G ye eSS 03] JBop VA slinl 3 (SAp el (6 S
2 e VYFO B PFD 5l ey mujor alds cpl 5o Cal 00 ools las ¥
b oy & e opiz g Jlod jl placand o ol piie ol
5 SF ol Send 53 b GBI Al e VV0- 5 VYYD
S sbar oo GalS 4ol e FEO b s Jlah s gl
Gble plo 5l ol Gsslim 5 6350 )l 50 (D Ese S el
Fot S (2515 Elosl 5 (B glsel e polie @je el S
W Shye eSS 03] b VA bl )3 Sl Jols slo )

il peite 4l Za YIVO B AYYA 5 AR- VOO 5l s

aoiiz b ogd 0 S ablie o 5 485 ©p0 Ded @y (Jyens b
@ Gy b el siis ugSae an M Gl g0 @ 90 a5 S zse
(oY SSE jo YL o bg e Ve e B slasols 10,41 cuns
ool b g, ol 5o i b oSy s 655 TIVO baows o5 aluls
@ ¥ Cwlbrs 050 00 0ols asis 4Y VYV Seisimager ljsls 5 5l
ol S YIY Y Ve g e VY Y F sy +fF 4Y S ool
S e YL B b g e Vo Gee b laosls oS Cux
hb 5o YIVO Jsb 4 5 (sl jsb @ w5 alold (guna)y
el e ¥ Goe b gl 5l (B0 g0 S (oS0l @98 W35

TiHH T HiHMHY THHH TH2HK R TN TR 7 16NN
L L L 1 1 L 1 L
Erd il
et e et e et i
3 A
g- r Sigr—tulys
o 8 et b e el i
et ot St Pttt S
= et sigr a5 5 T foak U gl
P
Ladal,
e e LTI ¥
=
L& L "
b4 (IS} i 7 3 o s
2
““g" I 45 - 700 950 - 1000
y I 700 - 750 1000 - 1050
- B 750 - 800 1050 - 1100
2 o 800 - 850 1100 - 1150
7 P’ 850-900 [ 1150 - 1200
' 900-950 [ 1200-1245
E
i- -
S
3 N
g- ] r \\+l.
£ g = !
o { 1,500
Metcrs
H 4 4
@ o r
= @ 8 e s St 8 3 A 3 ot
T T T T T T T T

Map 2 Average shear wave velocity distribution in Mahdishahr area based on refraction data
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Fig. 3 Dynamic behavior for gravel, sand and clay materials for different depths of Mahdishahr city
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Map 4 Maximum horizontal acceleration for return period of 475 years in Mahdishahr area

Table 2 Final parameters of design spectra for Mahdishahr area
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