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Ground response

2 Amplification of soil



5 09 Sgl ey LS >l (ol Lo puilS 8 e g B iy S 5l sloy 1 el
L st ol O] wigs yity o Sllas 5 il o 5e DI G digd o el aliasg (o
Sy 4y g S5 )i FigS 00 (L5 45 e Gonly Jebo b g pass ol ) ool
g Wi oo Jilie o)l a0 I )50 laolild (S auaid [0 0gd oo ol Sl s S
Lot ol g Ly Wojlos 9y gl S 3 Ly ol glos ) oo (uilS ;3 a5 olSin
A 03l Jio o)l rae) s (595 2 SenBly 5o a8 Ll I el [F]anles go S e sl
ST Jds 4 )l SG 0929 055 (o0 IR bk (nl 2B oS ey Gl )18 9925
ST ol gl el a cois (Sylaie Frwl S o Jlosl S an S Lol oyl
b iy 595 1 03l 5 S (2S00l BT 5l (S wliion 955 45 S (oo o)) e
4S5 05,5 355 23l cou glesl jo (iS5 ABlol carge Wl oo (Hrlaw [l eigren WBL (e
plal 00,5 Jgone Jlaie 3 S (Gmax) (o852 Jsske s0a=d 8,51 1 jlade 1ois g ol
50 Eloel ezl (5,55 b ceslie QLidl aiejls oSzl (Sealiys SISTL Lo o (sloj ) sl flos
S5 Yyl 00,5 lojg amg (bl Az 93 4 (Gl iy 0l 53 45 009 (S e
S5 53 (Sl ] 4z 50 4 009 ailate SL- (Seslins sla S 5l e ol o
(=25 50 Sl e en 5 Ggal s ol 5 S ke (5550 Ly Ll s] a5z (5o
Sl 151 S it Sladllas [V]osles ol ST lawe S0 y0 1y Sl Wilgs o lagy]
e 45 45 0051 3026 Sl 03lr ST s Cylo oS 08l Sl Cas Jloay S gy a5
Pgmme (cslin (258 (e el 50 @ly (b sl Glapians sl oS Sl 258 ]
JB a0l Gl il ws 5 &8ly oxdaw ol 5 0 p SBaS el s gl aSST b 00,5 e

5 01 0Pl 5l aid 90 b il zlgel [Flosl sod zummo ojle 1y o S b 5,3 5 00l ax g

! Amplification Function

2 Free field
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Abstract

What it makes the presence of a soil layers more important during earthquake, is the
capability of amplification of seismic waves by that layer, which is defined to as site
effect. Free ground response analysis states the amplification of earthquake waves,
which is very important in geotechnical earthquake engineering. Determination of site
effects is one of the most important challenges in many projects and researches. But
since in reality, there are loads like high-rise building on the ground, ground response is
affected by these loads. The presence of high-rise buildings on the site can be very
important in consideration of amplification functions and evaluation of acceleration
distribution in soil depth and in determination of shear forces exerted to the structure.
In order to study the effect of the high-rise buildings. In amplification functions of soil,
10, 20 and 30 storey concrete buildings on several types of sand and clay in different
depth of bed rock are analyzed under earthquakes with different frequency contents
which are performed using ABAQUS a finite element based program. Effect of
high-rise buildings on horizontal component of the bedrock motion to free ground
motion with estimate common geotechnical earthquake parameters such as amplitude
and frequency of amplification function and response spectra in frequency domain, and
maximum acceleration distribution in soil depth was studied in time domain. In the
frequency domain, results show that variations of amplitude and value of amplification
function, according to vibrational characteristics of structure and dominant frequency of
soil, strongly under the influence presence of building, so that construct 30 story had
greatest influence on these variations. In addition, in the time domain, all models, mass
of structures causes reduction of the pick acceleration on the soil surface and pattern of
the maximum acceleration distribution of soil per depth has been changed than
nonexistence of structure in soil profiles. Totally, it was shown that high-rise buildings
can change frequency content of the ground motions strongly. So it is necessary to
consider frequency content of earthquake in site effect studied in code 2800 when there

are high-rise buildings.

Keywords: amplification function, ground response, high-rise building, site effect
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