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Geotechnical Seismic Microzonation Studies of Mehdishahr City- Case Study

S. H. Tabatabaei', S. M. Fatemi Aghda®, A. Aghaei Araei®’, A. Ghalandarzadeh®,
M. Talebian®, A. Mohammadi®, A. S. Salamat’, Kh. Rezaei®, A. R. Ghodrati Ghazaani®

1, 3,6,7,9. Road, Housing, and Urban Development Research Center (BHRC), Tehran, Iran
2, 8. Faculty of Science, University of Kharazmi
4. College of Engineering, University of Tehran
5. Geological Survey of Iran
*P.0O. Box 13145-1696, Tehran, Iran, E-mail: aghaeiaraei@bhrc.ac.ir

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.

Keywords

Microzonation, Earthquake, Site Effects, Motion Parameters, Design Spectrum
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Fig. 1 Maximum ground motion acceleration of response spectra for
return period of 475 years in Mahdishahr area

YO el slooyss Gl (@) ome) <5 > ol anins Fuly b ) S

A o 03995 53 Al

9955 bl -¥-Y

oS S s s @ 4z b (IS jsbay (Sundsy sleosls s
gy Olalllas 050y o plol sad cdls y glrosgasa I Has
Sl B s Glisjge oSl SEes slails sk 4
A pll (ol 590 5 (550 Sl o)) Seannsluogsy 5 S Sl

5 SN55 b oy 2 1YY
sz | s o BglS jelite & ptaage Sl Slalllas
S S ole glo S g, (g5l S8T gz (SaST5 5 (Seomles
(SerSIgS e Bos b pl slaoalin Cuxdy ol
sl Sy wcuglio 5 Coglie o5 sleaiy Glsl conss
50 g ¥ 8150 Ol s o xaw gloaiigs jo wlocl,s 5 alsy,
b plodl gl ee slagdl jo (S S Cuglie @je (o) ol
P sk 53 S skt 4l L @ (S Sl Slaiges s, b olalllas (il
olboly Slllae cpl (b 235 plol Slaige abadi B0 50 5 b9
doe 4 sl sle oS slacdpl clas ) plaals iy
Sylie gios gladl ;5 (S Sl Cuoslin g5 sy aled o 5 0ol

gdbse pln

st i 59 55 S §laigun (slogiznio —1\-T-Y
(Slaegorme yandd) Slagw logize ooled ol wg) 4 S5 ol
hie ds (rizmed g (owlidmn) Slped sl (595 22 6 S oo
e ol (KI5 slaosls (s, 5l 1y ulibins) ol
oxig Vb g5 5l ol a3lo 5o 50 apile )5 @l lajluise (Sovie
o2l b el YU S S0 Canglie gl b S S 0979 Sy 5 0
lacuglio 4 5 039 0ddg) (ly Ll )3 yed S50 yo bl el (>
Saoglie Dlpd o5l Gres Mz & golaw ;5 Nedige 03 05 Jlem
5 e ©lsl ety g8 JJs 4 &5 codl iy (Sl
5 lawgte Glasl o el Ggeis) Iy (o slaaY gl (Se5UsS
Oype 4 Vb Suglin b 3blio 0929 (e b ponie (Swig Vb (8
Soiiond 10 wasl Joo 4 glo oy olul ol dilaie o (55
0092 0339 Vb o gizwie el ()& by Slelis )| Suoj 5 b 4l
rol Gl i oy, (il el s iz g 655 e slaend o g
25 S adle glacel 5 0 seis, s 5o 8 ol sz e

3 bl Gl g8 e plonl S0 Slacidls g oo e SSILLS
oo oo 5l Slazel L5 Sl angs 4y pldl oyl aslllas s g0 oS5l
adhie glio;) ol Gbald (urw g 0T asdllas 0,00 6508 (o
odd plnil (culido) ) g (owlidime; Slaowyp 85 )18 (o) p 990
il 1l ) 2] yoss L g sz Sl calllan o 50 oS5l o
SragkS Yo glad )3 39290 slaale 1 fage a3 o0 (Las Slalllas

it 2Ly e I g SolS s gloallS

e Mo (390] oy oAl ac gocxo —1-1-F

51 s garme o] ded 3055 b lioms Jlad aleS Jlads Jisky 4o
L gy axls szaslsS Yo 5l 2aS il el o5 wihosds lulis bealns
ol 3 wakie o 42,51 WS E SuS,  Swl alols
oS alab 5l plorale 5 s oo S0 @ Lol et Cewd 3 el
3o 1y gl @35 e L o ailinl 53 Lsly ailels 4y oyliows Jlods
(S Sy laalaS WSl (gelyy SlaleS (p ege il
by 50 @lpre Glaom; p b asies OUsl 5 OB coliin (S8
alol sy o 55 @y caled go joae b 0p0 3l &S Al Gl I (S
Dydise oS (g 4 ol o 33 L, £ > g oo Sl aAlS g

03 0o s Juloi ol 2591 5 —Y-1-¥
loosls g Slalllas anly 1 je—tuoge o3 53 05 i) sh Slewlre
s eobsy o=l 5o ot plol adlais slaal WS 5l sgzse owlidigae;
Oladlas gulos 3l oS 5 by da djo),d 3blis b 5 allS e
Ty 9 (el gy Dlalllas (SoS0935 (slaosls ¢ pwlidio Jas )y
5 o3 JstaiS &5 an iz €05 il e 5 005 0yl sllae
55l 3 walyd ul Ssdes i it 5 S psS cal o @ el
oolaiwl 550 SYleizl (g, 4 caslllas 5,90 oSSl 10 05 ) pe o>
59 a8 Sglae saojlail b gloo; Jioyme; plos 31 yog, ! jo .aus8,5 )3
T e golang, Jloial b aglate slodois 5l goiin oS
calize C?‘Iﬂ_“' =9 Jlezlas g oo 03) Ra (6955 A (DS o
o) 0,98 Jobo o ) oL S o (Glind aiinn) (o) Liude
S A d92e (e Ly Olee Sl g (nl yo ams plas catie
ks 5 gtlal ] 5 LS y5 5 S eSS 5 sl ool by 4

RECER SR PRI ENOY CARARY
S Noj) dediz w95 2 5 S50 IKFLe 6253 4 azgi b
D 0SS0 p 3 ]y 2 AlS iz 5 Jled slaalS
S35 2 e oS Gt LU 0 e (B ES > Gl b
FYD YO slooygo ;o adl 5 e AV zgo S s 25l Ly a5 S
YV Qg /XY Qe /YAQ /Y g dg0> o cud i a Jl YEVD 4 AY0
Olore 4 0gd oo 00ud VO 3 0 b Ol dis g el Cunsn
FYO cutT3h oy90 slp yiSlas @l Olis Zuly b VS )0 gl
A ol Cowd dy gl ol sl ool @l s Siw o dl
AT RPICER YV S I VIRY A A g+ ISRV & Wo IR PSP K- N S Lo

Y VFee 3l YA 2lo oyleds oF o lods (o802 0,90 (ySamn pale g sl  waio



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

g (Sl i b ;S5 gy @rali

ASLedd 0,0 S 50 ol Cwlbe wal il cel pllS a5
@ Sopslgs g b (colidime) slaodly g Sledbl S 58l
5y Oglate (SO aS slacieglie b oS S 50 053y o] Cawo
3 Bl 53 W S S gl 51 Sl g5 51 5o et o
L Sol b (Ko anle glaay ploo b s ole 5,500 5 28 G0
2l elol s st i | ed 35 e i 53 o Sl
@ e e ogam dhee 5| 0l (655 e adlate ;5 JuuS S92 ol s
b 5l z,w 4 (SO Sl Coglie slael yoss ails Lawl Jodome (Sl
e e ool YO0 4 Qe 5l g anils g oialS Wg) cGes A
Gas U (o) gelans 51 45 am0 e Lt il Cunglive o AtE S s
0 el psie e @l Ve B 635 0 g Jled 25w 50 e Y
ol bon Gl Canglis 5o al Fo BV i ik

el (e goba cnl 50 gLl g el

Rl 0 © S 3> St Lurgd5 gL gy 32 Y=Y =¥

9 S i @ lr 09,0 5 Ghpe S o)) By 50 L e 0
Sl o)) oy @i 09 o plomil SiSigl Slalllae i oy
By 5l plielel L8 5518 ollad Sl g JolS” gy (obasl 32 (5550
b ol aige Slolllas

709000 710000 T11000 T12000 T13000
1 1 ] [} ]

Ll cwlio al)] s a4 aldlas ol 0 ol Gaos slacensd
Aee D AN DT sbGes o Cuglin oo asd (il y
atd e T e Gos sl el Canglie @5 aldi 9 YO N0
S92y ized 9 Alld CBy0 g ) Slge) By dedld (pwyp 0B
o) (oBlo> g 38 0 IS S 5 Glie Slhgm) 5l (Slaowae b
AV U oo haw 53 Coglin olael joss atels ax 51 .0uled oo e
Gos ;o Jl Gl b (S g alocid)s Sligw)) Sesjo0 oo 5o ol
ol sy ooy @2l YW 4y (SO Sl Cnglin iSTas (6500 YO« Sg0s
B S 3929 b gy Cusb) by il gomails l plas
gl 5l 5l Caglite @ 4t elul el @STte (Lt g (S)le
O o8 Dzme Ol rtaage oS )3 e Y Gee b ()
b i 50 Cuglie o5 aklaie 3529 5 o] (S (Bl 5 0y0 (5550
Sy Shgay 5 andls Sol K pizmad () A28 ) Sl 0,0 il
Sligasy 4 053 35 50 Cemw &y 5 009 YUy Cunglin gyl ()T L o je il
gl o b (555 0 dilogy,
el 0y0 padll s sliwly o LS Sl ssmg K0 g 4SS
030 10 5l 094 g 0,0 ,0 0l cuelies b y)le 3925 Wil o ol ol Jdo
booen bagle g ladedt i SloSs 5 (S3jlen 58 5 (28 Jled
SS90y 4 dzg boadl dihie o poad | (SoeSS gle Sads s
Sy oo B A 0,0 GBS Ko dewlne B Bes g 0,0 S g0 Olels )|

T14000 T15000 T16000
1 1 1

3958000
|

3957000
[}

g PRS-V LR
£ e gt o g S 0 g g i e
. - 20
I 20 -0
5] I so- 100
% 100 - 140
140 - 200
200 - 260
§ 260 - 320
3 -
£ 320 - 400
I 400 - 460
I +c0 - 550
s
2- 4 N
2
s
0 75 750 1,500
Meters
= o
= \
- Y -
o A\
= \
k- @ e
1 1 L] L] (] 1 1 ]

- Tb ulys
i i 3t} 3 Lsbieh i} Sl
2 A

sisr—olys
a At M 8 e 33 Sy 2SN allinn

eI 8ty Coaglie ot i
$ JRRNCHSRNCIN JISCIIY PN SPS e )

Lotal,

Map 1 Average iso resistance distribution map for depth of 0 to 30 m in Mahdishahr area
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Map 2 Average shear wave velocity distribution in Mahdishahr area based on refraction data
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Fig. 2 Drilled borehole logs in studied area
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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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An Investigation on Flexible Facing Bricks

Sohrab Veiseh!", Ali Akbar Yousefi?, Shervin Ahmadi®

1. Road, Housing and Urban Development Research Center
2. Iran Polymer and Petrochemical Institute
3. Iran Polymer and Petrochemical Institute
*P.0. Box 13145-1696, Tehran, Iran, veiseh@bhrc.ac.ir

Abstract

The need to save energy and lighten the building using industrial production methods has led to the emergence of new cladding materials in the world.
Some of these new materials, in addition to facing, are used for thermal insulation of the external walls. External Thermal Insulation Composite
System (ETICS) is a suitable option for the cladding and at the same time thermal insulation of the buildings. It consists of thermal isulation, the base
coat reinforced by glass fiber mesh and a layer of top coat. In this study, the replacement of ETICS final coat with the flexible bricks was investigated.
Flexible brick specimens similar to those produced in the Czech Republic were designed and manufactured on a laboratory scale. In the preparation of
samples, silica sand and polymers based on acrylic Ester with the necessary additives were used. The ingredients were mixed well and placed inside
the molds. After drying, the samples were taken out of the molds. The standard tests were performed on the samples. The results of the experiments
were promising, and the properties of some flexible laboratory brick samples were even better than those of commercial bricks. The obtained results
indicate the suitable properties of one of the compounds, with the difference that in the native sample, glass fibers were used to strengthen and
increase the tensile properties, which increased the tensile strength up to twice. Other characteristics of this mixture such as water absorption, density,
resistance to penetration and impact resistance were acceptable and similar to the foreign samples. Studies have shown that the production of these
bricks in Iran is possible.

Keywords

Brick, Flexible, Facing, Thermal Insulation
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Comparison on Experimental and Numerical Investigation of Steel Plate Shear
Wall with Flat Plate, with Vertical Corrugated Plate with 45° Angle
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Abstract

Nowadays, the use of steel shear wall as a lateral bearing system in steel and concrete buildings has been considered. The ability of accurate numerical
modeling based on the actual behavior of these walls in the accurate analysis of structures with steel shear walls is of great importance. In this article,
an attempt has been made to compare the validity of laboratory and numerical samples. For this purpose, laboratory models were first modeled using
ABAQUS software and the specimens were compared with each other. Two laboratory specimens of flat shear steel wall and steel shear wall with 45
degree trapezoidal corrugated sheet, vertical with one to three scale and width to thickness ratio of 1066, which were subjected to cyclic loading in the
structural laboratory of Road, Housing and Urban Development Research Center. Then, by examining the obtained hysteresis diagrams, seismic
parameters such as strength, hardness, ductility are obtained and compared with each other. According to the obtained results, there is a good match

between the laboratory results and the results of the modeled sample, and this match confirms the accuracy of the modeled sample.
Keywords

Trapezoidal Corrugated Shear Wall, Hardness, Ductility, Abacus Software, Cyclic Loading
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Fundamental Site Frequency Based on H/V Spectral Ratios of Iranian
Earthquakes Using Strong Motion Data

Attieh Eshaghi'”, Mohammad Shahvar?, Esmaeil Farzanegan®, Hossein Abdollahi*

1, 2, 3. Faculty member, Road, Housing, and Urban Development Research Center, Tehran, Iran
4. M.Sc., Research expert, Road, Housing and Urban Development Research Center, Tehran, Iran
*P.0O. Box 13145-1696, Tehran, Iran, a.eshaghi@bhrc.ac.ir

Abstract

In this study, horizontal-to-vertical (H/V) spectral ratio have been calculated for strong ground motion data recorded by the Iranian Strong Motion
Network (ISMN). Then, a uniform and specific procedure is applied for selecting the peak frequency (fpeak) of the average H/V spectral ratio for
each station in the database. Based on this procedure, the fpeak value is estimated at 467 stations of ISMN. Also, the relationship between peak
frequency and time-averaged shear-wave velocity in the upper 30 m (VS30) has been investigated and this relationship is presented for Iran. The
results and uncertainties of the model are compared with other related studies conducted in Japan, Central and Eastern North America (CENA), as
well as previous studies for Iran. Compared to other datasets, the VS30 model presented for Iran shows the highest VVS30 values among all models.
The equation developed in this study can be used to estimate VVS30 at ISMN stations where there is no other site characteristics. Also, using the peak
frequency obtained, the soil type can be classified according to the 2800 standard.

Keywords

Site Effects, Strong Motion Data, Horizontal-to-Vertical (H/V) Spectral Ratio, Time-Averaged Shear-Wave Velocity in the Upper 30 m (VS30)

0,08 o 15U dWily ley Gae g ol 8 (Glgizme (o) iz e doddo —)

oante (5555 5 025 oole Dliiow a0 Y 5 ) Jle oy o S olKilo gl Sl gile 4 b oKl o oo (wlidipee ) bl
Slp a5 i Gla g, ol ;0 .l 48,5 & jgo onudy ()l 9550 50 9y » &S Sl il L8l Ol Gl s 0 oS Julse


mailto:a.eshaghi@bhrc.ac.ir
mailto:a.eshaghi@bhrc.ac.ir

st s (o 15515,5 S lows! olgalis dosmo * Blowu] aulac

G50 4y S8 allBo oinb Conad whul 1 oSSl I Luils 56

Cd 6,8l slaesls 5l addllas ol o (https:/fismn.bhrc.ac.ir) el
bl Glolliwsl jo as YO 5l 25,5 M) 5,5 b sbeolag, 5l oad

addllas )5 oolatul 5,90 sloosls Slasin ) J9us

alold 5,5 b Slaalge aw Cll slass
R <300 km M>25 1999-2018 6771

Sl o] AFE 5 oids b (glailhe aw il SYYY dayl
390 o) Jime) 5 oanS Eud slaoliinyl 4t ) S5 () Jguz) ws S
Sb 0 gz g il plad oo oo plis 1) addllas ) o oolail
S oy Grimed 95 3 P oglyel £950 5 WAl (o ooir g0
9P 230 900 o &5 oS b GlactlSs (o 5l g 005 s ]
@ ond oy sl s asie Ll 10 S oy rizmen g Wog @l S
o sl s JBlos a8 laaljl; aslllas ol s aiad el Sleslre
b didon il 3 s dmlne (sl g il DLl ails Sl STl 00l
08,5 1,8 solanl 5,90 fpeak
el a2 dy plol Bl ples (595 32 05 Slkes (S joboas
o Lice Las gy euslSs -)
0 duwlire CBIKS adlge ,o 6l (SIN) g a4 LK Cos Y
ool a5l i SIN cos ] jo0 a5 wils )8 ail 5 el
el 0ol Sl Glawlre jo o o5lg sl
osb b wald pld adg a4 Sl cand bl p ol -
50 g 9gh ateie Cul olazel BB clls o] o a8 Ll
0565 138 ooliul 50 Sloslore
3 oolinul 61y S sl b P zee g8 5 bl oy -F
Ll oo Ol Slewlse
eS8l o culS adlie aw gy (FAS) 4,6 b -0
S5 Nged (ool ()8 05k Ve 50) oadimed iy
000,85 drwlze (55,0 FA L+ ) 5l alold [0 (galue jobo 4y 00
el
T lb sl oy S ) eolinu b ailge o (FAS) a9 il -7
el 00 Jlgan Yo by ply il sl el b b (VY]
Gl 00 dpnle gladlie aw il o gl HIV ladie -V
G b ol ol i Laosls (asls] ,5 loeig)
iloads baas aw iy pe @ JUKew

o oles Slawlre o)l (glaalge an cnlS FAL ) (ol o

3 Konno-Ohmachi

Gl bl sy K eilad e oSl Cusi I acule
Kagyus iz sosls (HIV) (gosee 4y 88l adlhe i ods oamlie
oS oS HIV s a5 ol ol 5y oliel ool oads )] e
oS Wlosls Bl (o Slalllae ol OS2l Sy 45 Casi S cla ]
wsn ol |y syl 5 @oly antin Ygane o S s HIV s
OlFse Sy (nl 5l azs yo Iv] sl S (fo) wyazs LS B L a5
Sl SB (e Ful eog lp oot bl & o e sl
Sl &l Cuje sIs crimman iy ool 18 5 0 F V] g oalinl
S el panze g (Slol Slles a4 Gl e Slais 50 glaellisle
Bl G 3 S (e liee oy sl 2P Sl el 5l 0o
oo e pw odipolid a5 Ceol VS30 ( pwdige owliidljly o ol
Slp i So ploie @ bl cpl il 7 Vo Goe b Lawgie (25
Oy S P 3l SYobe 1 ol yo oKLl sla
L ayls e o bolasle gl asbon] cul sns colizal (GMPE)'
b seadbivnml 5l K il iz 5 Slnl g0 YA o laild
obeile slog ) el slygs] samite SYLI Gleisle o9l ale (sloj,)
o oKl el Ll b 33,5 ks sl (Eurocode 8) Ll 5 [¥- -2
e iz e st (S VS30 4 )b (e ddegye iz (b))
WSl 1 B3> 5l G ety JB e (o) Gz Dl (4295 JB
iz (Jle ol UA 5 V] sl e (BLVS30 bawg oo s inn
5l Peteo (i Wilet VS30 el (S a8 ilosls lis asllae
Do gl sas @l gl Glopuls 3 o ogas a4 olSasle cugi
Ol 5o allo vz ge Canl (San oSl asn jo Jlade ol (pioren
Loy odd cud heslEulis 5l eolinul L HV luie sl
el 0033 ,5 dlze (ISMN) (11 35 (o, BKulin et gloolSonws
(oo ol odel Canody ofiasl o 40 diin Wil 8 o (o
Oby 5l edel Cuwsty VS30 eus (5puSoslail polie o (Siwed
oaS el gloollival gl ain S8 5 i eSS (SundeS
L VS30 oS sty Joe o g Sl a8 13 oy 390 W35

el oas ) HIV sl zal 51 oolicel

&bl ool —)-)
el 0838,5 L5 VYOY Jlo 3 T(ISMN) 1l &l (6, Kabesy ascs
b 53 4l onl oo Ll plpl ()l (o aSid (lgre 4
V0o 5l i g el Jlad (6, B0les oSiagl VYO ) i s Lol
ol i oyl 093y o] sleesls L e cldlge aw cuslBulis
5 Coxezy e b YL rdes) b gble 0 o Bulis leolliws
bz Jui ez by 55 Jolb> sl sl 5 )13 o
30 OB LS Ll 5l Jes s a5 wilows )5 oo 5 ool (o B0lis sboolKiws
ol e b 1y e) dieg s iz 5 aiis b aSid
Lyls b sblie ;o ISMN slaolis! [V 4 098 dnl e i Sledlbl
aleS Ghls oSl ez ki Lol (ilonss 8 coms (cwlidiipe) cilisee
b gl )0 oud S (e iz dalie slp a3V wl)] 4 &S aites
ol puend o] B0+ (51 VS30 (Jl> aed 10 aiius jgome Gos
Serge (5, Kulis aSes oSy o olius] (pl & bgyye ledlbl a5 el

! Ground Motion Prediction Equations
2 Iran Strong Motion Network (ISMN)

VFee 30l YA 2 lo oled oF o)lod (o0l 0590 (ySamn pole g losB Ll cwasigeo Y.



st s (o 15515,5 S lows! olgalis dosmo * Blowu] aulac

G50 4y S8 allBo oinb Conad whul 1 oSSl I Luils 56

dnlore 4o 48 g B gge S S ojl sl [YE o VY] Sy
o B ] Vs30

oSl (So5ads55 gy 5l eolitul b aenl ool ,155 LT (51, VS30
oK) a5 e e j0 oKiwg! Jlez L g wlowd dnwle (55,0
SleS 05 SY lul 3 (B s Sy ioizen 5 W)ls (Bl (590
D95 95 S CeSh g (Sl )05 (BT jebar el 3929e
ooliiul b o ) (owlidinme sl e o Jlislo Ll 4o a5 aiivn
oSl 00+ 5l i sly ogbice dyglp haw slag pSeslail
he, VO] s sgmee Sledl cpl aSis SOl L s g el
(S5 asba s hn Ese Sere 00l St ln S BB b
plxl 5 wleS i g Slosl oSl Fuly oSl 5 KBl Sluogas
Sl Ll 335 gyl Sl (SESS8S 5 (Sapdel slahs, ool
—Brh g ey et sl 50 58 mlr Gl Sl L Gl
sl ol ﬁl;u‘ oK) ez sl e

HIV b o domlino -

HIV (b S dmlno (g, -)-Y

5 98 cinb e (sladlie aw il HIV acubxe sl Tl o
bl b VY] alegl =il o,y SO ) enlital b1, olit adlie o
1y dib Jlaie Lo coond ol yo IYP] oS o 03 D=V (5l lgon
4,98 ekl Lo pmled e e 35,2 FAL <) uilS 8 G alaii ) -
Doy onl 45w e plas axsdS Sldllas oSyl s 4 aaoges ooliul
@l o cnl 5 o LYV g 0 5L 8o L fpeak cunl cus 4 by
O3l o 9 teiS oo Al 10010 (ol 5o 1) (B allge 5o (:Silee
als by (B gkl (pwsin eSibe e L HIV (il oo
D5 o dumlns (G0gas Adlio 00l lgen

log(H/V)ij=0.5(log(H1)+log(Hz))- log(V), )

st — S i 4 8l sladdlie 4,68 il Hp g Hy ()1 jo o
285 Sl bgiye s0g0s adle 498 heb Vg aites i - Jlot
ol gl 5o Lo a8 asl anils azgs il <ol ol 5 ol
HIV Gl Gl s oS o0 00l Vo il oy )5 0l 51 anlllae
slbewlBulis 4w [0g(HV) polie (nfle olyic & ol o o
g g0 duwlors oK) QT 50 0 Cud

_ Nir H\. .
i ¥ log(<)ij )
log(v)i,fz e A\ 2 Nif(V)

9 oK ‘ 9 ol o £5L°°)JJU"‘"’) Slaws Ni,f as Sy L
108()1s o Slowlona 35 45 aiid kS b (slocudlss Sl
olS 8 Wl ogd e dmle 1 oKiwy] slazel LB wilS 3wl o

o Events

Latitude

4 Recording Stations

Latitude

Longitude

S50 (Hmb) eaiScud olliwsl 5 (VL) o Sy 2ldlie ajes V S5
axlllas o oolazul

T 3 (@Yl o ¥ 30 (S Tgo Caspw —F-)

sbay S5 oy lp RS K Rl el el S
Too Sap brgie Sl a5 el VS30 waige (owliidlil; o S
il daloee B 5 abal, 51 VY] ol o ¥e Gos b 5y

di m
Vs3o = 30 /Z—_

WY by zge oy g (e ) Culd i 4 VS 5 i ] o a8

VS30 ol by JS slaw 55 N g s oo olis | (aglil o) pli
els S oglae a eolaul ol saes a5 o)y 0,8 s
oS 5o ol lojy) gl Sl 5l lfisle gly ools saiiS gunail
S olsie a5l ol eomizmen [V 510 O F ralex 5l el ezl
S el SYole 3l golaws o KiSle Sl gly sy e
5 VY abex ] ol 43,5 15 eslinal 5,90 (GMPES) ' (e i
(ot oSSl S b a5 el ool s puite o VS30 A
Dl 2 F BB ke iz e D18 Jlie st ] wmo e (i 95
b VS30 g oads ot oSl 31 Bis 5l o) i
Globg, [V gAYl Glgie ] Wimesgs LBt o5LS a5 wlo o
2 e lagtsy LYY g V] elfisle e o (Sondst calisee

! Ground Motion Prediction Equations (GMPESs)

) YFeoe 3l YA 2lo oyleds oF o lod (o802 0,90 (ySmn pale g sl  cwaio



st s (o 15515,5 S lows! olgalis dosmo * Blowu] aulac

G50 4y S8 allBo oinb Conad whul 1 oSSl I Luils 56

O 4 bgye il 3 g cosl Apeak L LS5 ol yiSTos Kbl
3 68 las alads gly ool aeS a8 18,8 las o b .ol fpeak
Sl ali Sy oSyl FAY 5l o) YAY sl Lo olewlxe
5w (5 S Tas alad g gl Kl VYo s o lid as g LB
bl o ob oK) YO ol oSl abis Yl oSl 18
Bio Olwlre aolsl | boolKiwg] ol a5 wzilss gz b 6 25T
wlie wrils g 2S5las alaii o ) i o5 sleolli! sl s S
iy abai gl oo sdalice Jade oy 35,5 [YA § V8] oty lalllas
slcad cous wges sl wan okl fpeak 5 Apeak acule lp
Bl 5 9ol ol 93 (sl Laoj s 3l 0ol ol Sl S &4 bgy e
(5 021) 65T bl (imed 3 ol uSle HIV Gl ol on &
Ao abad G o] 90y ailoads ool lid VO USE 50 el s
i e S bl a5 G sl (rimen aies o0 Lt 2l

B2 o L gl ol 4 s 5 5YL Tpeak ol 3YL

H1N for Station:Siyahoo, Vs30 =627m/s, fpeak=5.15 Hz
10 .

H/V Ratio

10" 10° 10’ 10?
Frequency [Hz]

H/V Ratio

Frequency [Hz]
Earthquake H/V—Average (H/V) — -Mean -#-Significant peak|

Gzl 5Ll 5 sl diges ol g0 glp HIV il o ¥ IS
oads b slaolayg, I (HIV) gosae 4 il slacals oals ools ylis (5S>
oyl ams o lid 1y (HIV)) il . Silio obew g5 Jas it oS! 2 0

A o0l bl oles Apeak e 8 56

Sl j0 a5 ogdice Gy Dyge ol 4 oKl e slaxel LB
ool sl aily vgzg Sl aw 1 cols JBlas bgy e sla uilS 3

IVAD cusls sales 0929 uSiles drnlne sl (6 yin bl & g0
Iy cilizce ol oz sl HIV sss] cuvsts i sladiges ¥ IS0

dgr 0ads (5,38 Ly e Casyw sl a5 Bl o LS

10’

H/V Ratio

=——DBL, Vs30=1380 m/s

====ZRT, Vs30=800 m/s
TZS, Vs30=301 m/s

==AGR, Vs30=199 m/s

107 10° 10’ 102
Frequency [Hz]
S alisee ali';.....ll )LQ) 6‘)‘.’ H/IV LSI)'.' o] Cawdds L;Lbuu.‘a )\ L;lc\is.oi Y JS.»)

Oialidl anals ol e e Rl L asiils a5 L5 mee Sy
S oo My Sl SiSsS slaguls B 4 e ulS B e 5 ik o

Als Cogdi Gl pp e GRS Loy, ee Al a4 45T len
oy S S o ullS 3 oy e ollS 5 l0n o 5 oo il
sl S5guin DalST Y IS 10 aigy ol g S oo

oKy ! p» 50 Apeak g fpeak polio awlxo -Y-Y
owilym | arciny anals pb ey oad oaslie HIV arciy jlade olius] jo 4o
FRCRCO PRVY WPV COU. DI ON 0] BARV-ISEN IRCPL g L gt IR
Aoty plie (ol et sy Le 45T (g 09 g oneals Tt SIS
ool 7, dalsl jo a4 el daze oy BB s, S S oo oolanul
laal s esls 7,8 (6 Bulis sloosls isey )5 a5 aisS jlas .Cowl oud
sl ples olfiwl ja gl o 5l g ool o3l ewKuls
B! 1 slp ol HIV s acile 5l coaS b oadedd
ool ool s @y aicin ilS B polie 51 liebsl (6l g oo
ool s ool ails CaaS b ool ol o) o) dw JBlas oS
Lo,y oS adls oS b clals aw 5l w45 Wog oSius! FPY & 90
Ol 4 bgrye Sl (s it (cw)p 9590 slaoliunl ST 700
Slowbre 5yl 5 Wog cawlie cualS sl calss FA4) oKl $PV
VS30 (olls oSyl YAY wonds ,53 oSl FAY oy 5l st ol
Sy anlllae ol o (dalllas S50 gWoolSins] S 7FY) s onds i ls5
90 aicin 5l G ol 4l a5 e Slas Ojpo 4 (5,5 Tas alals
H/V 555k plp o 9 S0 =) el ool iy s il b3 o o5 lade
i oyl (ol ot Sl 5 Y LS5 bl 45) <X e Y

! Apeak
2 fpeak

oo smly FA ool 05l ¥ 6 ko o2, 0585 cosSeummo pole § ybois L sawitien vy



st s (o 15515,5 S lows! olgalis dosmo * Blowu] aulac

G50 4y S8 allBo oinb Conad whul 1 oSSl I Luils 56

log(Vs30) = o5 (8)

0.38(£0.02)*log(fpeak)+2.35(+0.01)+0.16,

!y fpeak =1 Hz

log(Vs30) = NGA-II (%)

0.20(£0.02)*log(fpeak)+2.56(+0.01)+0.15,

!y fpeak =1 Hz

log(Vs30) = CENA (V)

0.63(£0.06)*log(fpeak)+2.2(+0.04)+0.14,

!y fpeak =2 Hz

log(Vs30) = Sl )

0.23(40.03)*log(fpeak)+2.46(+0.018)+0.14,

!y fpeak =1 Hz, [val

log(Vs30) =10g(290), !, fpeak< 1 Hz

log(Vs30) = Sl )

0.23(£0.1)*log(fpeak)+2.68(+0.06)+0.16, ]
Y.

!y fpeak =1 Hz
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Abstract

In the design and construction of a building, the facade discussion is very important. In fact, facade design and selection is one of the most important
parts of construction. There are many things to consider in designing and choosing a principled facade, including the beauty of the facade, the
materials needed to execute the facade, the project costs, the durability and the stability of the facade, as well as the manner and time of execution.
With the progress of technology and the modernization of architecture, the decoration and building industry, the facade of the building and the
methods of its implementation have also undergone changes. Among these changes, we can mention the common methods of executing dry facades.
And whether this facade can be considered as a wet (traditional) facade due to its components? And why is this facade still standing? Has not found
himself? In this article, the effective factors in the implementation of dry views have been identified and using the hierarchical decision-making
method, the identified factors have been prioritized and the appropriate option of visible and invisible view has been selected. The results of a survey
with 20 experts in the field of dry facade showed that the sub-criterion of dependence on the presence of skilled and experienced people is in the first
place, then the sub-criterion of maintaining the internal energy of the building in the second place then the sub-criterion for the duration of the access
to the materials that make up the facade was mentioned in the third place. The sub-criterion of access to technical knowledge is of the least
importance and is superior to other dry views in the TOPSIS method and in the two-shell view.
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Enhance Visual Richness, Dry Facade, Urban Landscape, High-Rise Building, Double-Skin Facade
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Table 10 Ranking of sub-criteria for access to facade materials
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Table 7 Ranking of erosion and durability sub-criteria
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Fig. 8 Ranking of sub-criteria of landscape beauty and audience
attraction

bl iz g e oo sla,lae ) ganas, A S

S43 0.264 0.263 0.261 0.264 0.252
S44 0.125 0.123 0.121 0.125 0.118

0384 | | sa1
0.246 | | sa2

0.253 | | 543

0.117 Emmm 544

Fig. 5 Ranking of runtime sub-criteria
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Table 9 Ranking of human resources sub-criteria

Crisp X1max X2max X3max De-fuzzy ~ Normal
S51 0.596 0.594 0.592 0.596 0.588
S52 0.421 0.419 0.417 0.421 0.412
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Table 12 Determining the final priority of indicators with FAHP
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An Analysis on the Structural Behavior of the y-Shaped Concentric Steel
Bracing

Sohail Majid Zamani”

Structural Engineering Department, Road, Housing and Urban Development Research Center, Tehran, Iran
*P.0. Box 13145-1696, Tehran, Iran, majidzamani@bhrc.ac.ir

Abstract

Lateral bearing systems utilizing concentric braces are considered to be the most common types of these systems. Among the types of concentric
braces, some forms such as X and V are better known and some are less common such as y-shaped. Meanwhile, the y-shaped brace is a usable
solution in frame spans that have openings. The lack of documented scientific and technical information about the y-shaped brace causes its incorrect
use and the occurrence of damages under the effect of earthquakes. In this research, the behavioral characteristics of this brace have been investigated
by conducting theoretical studies. It has been shown that the y-brace in its conventional form is quite susceptible to out-of-plane buckling. By
analyzing the in-plane and out of plane buckling of bracing, the critical buckling length coefficient has been obtained and it is presented for the
location of the convergence point in different locations of the span. In order to satisfy the requirements of Iran Standard 2800 which prohibits carrying
the total lateral force only by compression or tension in the bracing members, it is necessary to observe the location of convergence point for the y-
shaped bracing. Finally, with the help of displacement coefficients method, the level of seismic performance of the y-braced frame was estimated and
it was determined that this bracing system has the ability to provide the life safety performance in design earthquake.

Keywords

Bracing, Steel Frame, Concentric Bracing, y-Shaped Bracing
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