T.C.
L[5L% ¢9YbTY «bTx9w{T
C9b . T[Ta[9wT 9b{¢T¢«/{

.9¢hb!'wa9 49w49+9 [-KAZIKZBva T b! t9L¢5/!T
5TYY!'¢9 ! [ Lb!w!Y Y!¥%nLY (

owl !'b YO9{YTh

C«Y{OY [T{!Db{ ¢9%T
Tb lal«d 9b[BTTRT !b! . T[ Ta 5!
YAP| PROGRAMI

5!'bL a'!hb
twhCod® 5wd . T[] D9 5hw!b

T{¢!b. 8] Z HAM



T.C.
,L[5LY ¢9YDTY «bTx9w{Tc¢coO{T
CO9b .. T[Ta[9wT 9b{¢TC«{ «

.9¢hb!wa9 BI9wWBWYW XAHKAZIBAO a Tbh 9
L

T
5TYY!I¢9 !'[Lb!w!Y Y! % w

CYT[ O
Y ¢! {!

IONKIY YORNTBPRE VYIKY I ABIL20880 I PNAYKIA YRS | 0 € P
GF N TPYRISYYAPI RYAOIENBAGSAA TCEIAINK Iy RAYE (SANG.
LY OAT AY «5YHIOPYQY RBEMIDNI { (F o6dzA SRAf YAOSOAND

¢ST 5FyPOYIY®P
Prof.Dr. Bilge DORAN
Pt RPik yABOWER (1S4 A

WNNR «&Sf SNA
Prof.Dr. Bilge DORAN
CPERPI ¢S 1yA]l «yYAOBSNEBAGSEA

Prof.DraSKYSG a® . 9wT[ D9b
CPERPI ¢S 1yA]l «YAODSNEBEAGSEAA

Prof.Dr. Yasin FAHJAN
GebzeTekrh | « YA DSNBAGSEA




. N{1asS|y ftAraltya SEAGAYA APNI aPyRIF RSESNI A
RSAGStSNAYA SAANHSYSeSy t N&imd 5 NI Af3S 57t
aSaftsSeS | GPt RPEPYRIY O0SNR o0SyA SeiaidSy &S
02@dzyOF Rl @FNRPYfFINPYP SAANBSYSeSy Tyoo
OAN]J 02NXe 0Af ANRAYO®D

aSatS1A RSYSEBAYAYAY ISt A6 WY&ASYR Sttivdan &N SE
02@dzy OF ol yIl KSN NydNPARLARS & N B\RIPAR &N Eglislik & | y

el t POyt Bderimk (S6S1 71 NNJ

.dz ST el f POYLFY SaylapPyRI KESNIALKEXFyl F&KN
al €fNIel &I NRPYOP 2§eti g0 SN NN $REND VYL 9

VS azy 2fFNF1 GNY KFe&FraPYy o2edzyOF RSaisSift¢
e2S6S1T 1NN SRSNA YD

Y | & P0Y8

OINKFY YO{YTh



TASTOYT[ 9w

Sayfa
[ T aDO LTl 0 T vii
YL{ UL € al T80 T, iX
T2 IR 0 OO G K T (0 OO X
A TY%I[ DO [Tl b0 T Xii
L PSSRt Xiv
=3 1 (2 RS XVi
. m[ «a M
0 YV SRS 1.
1.1 [ AGSNI GNNL.MLSGO A e, 1
12 ¢STAY LY hOP e B
I T o {100 ] (2SS 4
. m[ «a H
YAPIKAZIKAD @ T BT [99¢..XT.a. Tttt 5
21 5SLINBY 941 A& AR PASIYIABY FOL(.] AL LS®.A.Y.A.6

211 %l YLy ¢l yPY Jof5h yaSyRIEY .NHILRE.SBA YA
212 %l YLy ¢l yPY ¢I1DRZemPy R A £YS.d.APYA....8
213 52ENHzAIf hEYlI &l ycliBYRSYYVEAIRATES
22 9flaidAl “»%SYAYS hidaNF Yy YANROS... RO €FOP

221 Py, TFz,Ql 9 ENRL.SNIK ..o, 10

2211 , dzYdzo {1 YAf& A9 &ANWAN Gadiyf.2.0] wmMdTn

2212 YdzYf dz %S®A Y ENBAK...D..L.LO. ... 13

2213 , dzYdzo I 1 YAt A9 SHENAMN...d.ceA.y.....615

2214 YdzYf dz %SV A GgENEAK...0.1.L.LO ... 16

2215 , dzYdzo {1 YAf-T A9 &ENA .. 0.eh M 0.v17

2216 YdzYf dz %LSYA W ENEAK...\0.L. t.L0............. 17

A
v



. m[ «a o

SAYISAL UYGULAMALAR. ..o, 20
3.1 ZEMIN PrOfOI. e e 21

3.1 Zemin Profili L. e 21

3.1.2  ZemMiN Profili 2. ... 22

32 ¢ NNJ A &S LINB! §IYSuYSfA8)& LAl NRY 94l a
e.

321 5SLINBY | SNJ I I NB1.S.0.A.. 518558 R4
3211 5SLINBY |, SNJ I-1(DE).S.0.A....5.N].5.2.424
3212 5SLINBY | SNJ |-2 (DIR). S.i.A..5.N]1.8.8.A24
3213 5SLINBY |, SNJ I-3(NBB)..S.0.A....5.N.1..5.8.424
3214 5SLINBY | S NJ |-4 (lﬂl...S.u.).\.....5..N..I...S.é..2\25
322 . Ayl YdzZ tFyPY {PYPLPR..OS... AY.P5 mySY
323 5SLINBY ¢ ALNRY. .{.PYRELLNP. ... 26
324 . Ayl [ N{l&aSl1tAEA .4AS.... Ay.l.....N1.26571 f A
3.25 5SLJNJSY QG AaA Ifij'Pym CAY Lt SNF 2 NY
¢FalkNPY Lo L 0. RY. L NP e, 26
326 ¢ OPE&POP {AaiGSY ¢NNNY.S..DLNBE2W @S 5
3.2.7 . sa 2y NYS ¢l OPEPOP {A&AGSY..908SYIl yil
3.2.8 Minimum Taban Kesme KUVVELL........ccoccuvviviiiiiiiicieicieeieeeis 28
329 9y . N&N{l 91a Syéf LY dzADS . A NL.ZE NP
33 alt1SYS @S ., .Nil..Y.lLo.dzZ. £.SNA................. 29
3.3 1 MaAlZEME.. .o 29
332 ME N LN L SN s 29
333 | FNB1SOL A NLESNI oo, 29
334 5dz@F NI .. NLESNRA . cooiiiiieeee e, 29
335 | FGOF @ . NLE SN e, 30
34 ¢l alFNPYlF 9al.Aa...Nl..CLY.RPYIL LNP....... 32
341 , N1 CF Y RYELNP e 32
342 5SLINBY | NLE.SYSESNRA .o 32
343 | N1l . ANI.SOAYESNRA ..o 32
35 DSy St | I LIP..&LKLALLSNA e, 33
351 az2RIFf YNOGES .YL.ORLRBY..LNI.y.f.L.NB3
3.5.2 Taban Kesme Kuvveti Kontrolleri...........cccooveviiiiiiceiiieciieeeenn, 35
353 DI NBtA YIid miSf.SY.S.. .h.NEY.£..NP37
354 YIFT Pl | SNEISOBAYA . . t.E LY P, 37
36 YFT PLEIFNY ..DSESY. . NLESN o 38
3.7 Sismik Tepki Analizleri (DeepSQil).........cccceveviiiiiiceiiiii e, 39
371 5S8SSLY 2Af t NRPINY YPYRI VYdzf. . £.L.y.BOE | Yy %S
3.7.1.1 Zemin Profili L. 40
3.7.1.2 ZemiN Prafi 2......ccoouiiiiiiiie e 43
372 {A&YA]l ¢SLAA !'YyIfATEtSNAYRS .45SSLY 2
373 {AaYAl ¢SLJ17\ Ly AT £ SNRA 65SSLY 2Af 0
5SEAOGANNS..5S5ESNIL.SNA.. ... 46
3.7.3.1 Zemin Profili L........ooiiiiiiieee e 46
3.7.3.2 Zemin Profill 2.........ooiiiiii e 49



38 Py, Fzve Ql | B L NP, 51

381 %SYAY t NByFeieA@l m, T.&ehA Y.NP................. 51
3811 P2 5 SESNI.SNR. ..o, 51
3812 T1 5 SESNI.SNR. ..o 53
3813 Q1 5 SESNI.SNR .o, 55

382 %SYAY t NByFevehQl v, T.&eA Y. NP................ 55
3821 P& 5 SESNI.SNR...coooiieiiiceeeee e, 55
3822 T 5 SESNI.SNR. ..o, 56
3823 Q1 5 SESNI.SNR .o, 58

39 52ENHzAlf hEYI@I Yy cHBYBSYYVEQAOIPRATESA YK
7/ Yo = 59
391 1 Sal L) a2RSEALLRRPY.LLENP. .o 60
310, SNI 5SE€A0UANNS.., . NLLSY.SIL.SNA.. ... 61
311, N1 . ANI.SOAYE.SNR. ..o 62
312,  YIPHASIYAY |y LAL..{.2.y.dzeef. L. NP........... 63

3121 %SYAY t NRPFAL A.m. Ly kbt Al {.2y.dz6X | NP
3122 %SYAY t NPFAL A.n. Ly Lt Al {.2y.dz6k || NP
BA3Y T Pl G AL NPY. P 64

. m[ «a n

{RD 4 £9 MBI LoD Wereireeeeeeeeeeeeee oo e 69
KAYNAKLAR ...ttt e st ee st se et et ees e ee e 71
EKA

Yh[hb 9 t9w59 9Y{.9b.9[ ...«Y..f.hb! 4[.L.vw8
MY2D O 4. Tt eee et e e e et e eee e e e et e s e e e st es e e s eees e eee, 75

Vi



{TaD9 [T{¢9

EXP

EYN

EYP

fce
fck

nops eSONAYaSt &NlfSYS

Y2t2y @Seéel BEgNREYAY !l 6 NMR

9UlAY &SN AQGYS (FGalePaP

28dziadzl FIF 1041 NJ

DNszl 2aPi (FeyYl YdAl @SYSGa

Kohezyon

KT P{(myel LIP

mf N &Nj

ZSYAY O06STAft RSEAOGUANNS LI NF YSGONBAA

(20 R2ENHzt Gdzadzy R {A RSLINBYAY SGlA&aAr £
(X)d&€ Nzt (G dza dzy RF {TA RSLINBYAY SG1A@EMS I GPYF
ST RPOYSNJSiTtAjo

0-0 R2ENMzZ Gdzadzy RF {1 A RSLINBYAY SGlAar | f
ST RPOYSNJSTtAjoO

0,0 R2ENMHz dzadzy R T A RSLINBY Anjetki§ €454 a A | f
ST RPOYSNJSTtAjoO

0,0 R2ENMz (dzadzy R {TA RSLINBYAY SGlAar | ¢
ST RPOYSNJSTtAjoO

1.0 saniygeriyoth ,eAy @ SNBf [T SYAYy SG1A {FGalrePar
Betorunbeklenen6 2 NI I £ | YF 0O o6l aPyoe RI&FyPYP

Beton karakteristilo & Py ce RI & YPYP

YP&al LISNA&é&20G ol t3S&A AceAy &SNBt 1 SYAy
52yFGP @eStAEA 06S1tSYySy o02NIFtFYLFO 1YLl
52yFGP @eStAEA F1YlF RFE&IFIYPYP

Efektif gerilme

Derinlik

CAYE G2LX Y @NlasSliftAEA 6YO

CAYLE 1L ySY 1FGalePavP

Ampirik Sabit

£ 41 SYAY NBlF{1&arez2y o6l6fly3aPee Y2RdzZ N
Yatayy 4 { (ldal &@PapP

5NoSe elFdrl 1lrdarerar

| F NB{SGtftA &@N1l o[ ABS 21 ROV



mt

Pl
Py
PW

Qu
Ra(T)

S(T)
SHTp)
SDL
S
Ss

SW

tmax

Tlx
Ty
Ta
Ts
T

VTe

l<

VP LWIPYPY G2LIE Y {NGf SaA
¢FoPYF INON (lFGalreParP

D S NXeS R AeNByI of

Plastisite indisi

YAKIA RANBY @

5dz8l NJ @ NT1 N

al { &A YRz NBake

bAKFA RANBY e

¢ 0P@POP &AAAGSY RIGNI yPH 1ru
Periyod ol €f P RSLINBY &Nl N FTFfd
Mmodn al y)\es LISNA 203 AceAy KI NR I
Jhare Stradal aGFarNPY éLJS“[uN
LT 1E 0Pt YPO drmhedilgNPY &LIS{ G NI €
YL FYF &@N1N

M®n &l yAeSIBSENRP¥24LIBEIENI T ABYS (i
YPaAlF LISNA&2G dFal NPY &LISTGNIt AQYS
KBa periyot harita spektral ivme katsel

9f SYFryPy TIFGA | EPNI PEP
Maksimumd NNJI Ny YS RANBYOA

52¢€1I fmpeNyocNBo)\

RSLINBY R XNNDrbrh ok gz R b YpRrigdu
RSLINBY RXNNOetrh A gz R D YpRrigde
] StlLadadal GF alpsdpodu(s) dYS a

Stladadal G alpadpodu(s) 9YS a
& SHR & 85 a psrifodlsp ceh 6
SNJ RSLINBY &N N |y| AT £ SNRA &
-y PYy GNYNyYyS SG{iAresSy 2 LI | o}
DSMNWUfeeSNR EAOUANNS
KdzY'dzy A edaSf &aNNINYYS | ePaP
Zemind ANRY KI OA I €EPNI PEP
I

(04

v

(o Namn i
y S>> O« ™ T T
< OO & T
_(j‘))>"**
m C ¢

z

v
BSYAY AfES 1FTP]T FINFXaPyRF1A &ANNINYYS | o
¢C2LX Y SORSESNI RSLINBY (1 dz@@SiA

ZSYAY &Nl SeAyRSY RSNAyYf A

Yanalt 6 PYlF 3INONYNY 1T FfRPEP RSNAYf A
9S1aSyStf @SNJ RSEASUGANKNS

viii



YL{![¢a! [T{¢

BKS . Ayl YdZf tlyPY {PYyPTP
BYS . Ayl ANY{®PYPFP

DBYBHE SLINBY .1 f 3St SNAYRS | I LJPEFOF]l . Ayl fl N

DD1 pn e@PfRI 0Pt Yl 2delydd®H rPi€Polai Beprémiy&r{ NI NI |
KFENS1SGA RNI Sea

DD2 pn @PfRI [OPEtYlI 2ipdrijoRin®PP &Paw &id$ yNIRNG

DD3 pn &Pt RI F3PEYl 2fperigoBiTRE P PEpon 243 S/ NS

DD4 pn &Pt RI F3PEYl 2fperigoBinPE P& Picoy 240 S N

DGT 51 &FyPYl DINB ¢l alkNPY

DTS 5SLINBY ¢PFPNPY { PY

ETABS, I LJP&l t ! yIFfAT t NRBINIYP

KH Koy G NRBEEN | FalkN t SNF2NXYIFya 5Ni Sea

KK KSaAyGAaAl YdAflyPY t SNF2NXYIya 5NIT Sea
SAP | | LIPA yrtAT tNBINIYP

f |
SH { PYPBHI RIJt SNF2NXI ya 5NI Séa
D5¢ S1{AfRSE )\()G)\NNSéS DINB 5SESNISYRAN)XYS ¢
TBDY TNNJ A &S . AWISUYrSUEINEWR | |
TS500 . SG2yFNXYS | FLIPEFNPY | Sal L) @S |, LIJPY YdzN



OYT[ [T{¢¢

Sayfa
STAf! MBI MBS &l { Py..Lfly. . 1.L.ANLYR. . .0OHB.2
STAt! MPaNAGSY 8 LLLLOPY. P 0.8 2
STAt5MMBbPG &l yiSY..Y2RSLA ...OMB...coovereeeee.. 3
S{TAtoa®wSMaArl t A1 SU1AfSOAYA Awiy I.SYAYAYy ¢
STAf48ONNYaASEt &NlfSYS kef (SEYNRLA AL doAAREBl | 1 A f
STAf WYPA Y FT2ylaAiez2ydz 2t NI 1 a.dz.dz .ty / m3 |/
STAft WymA i F2ylaAézydz 2f F NE.Jg...adz.dz/kdys 1 11 0
STAtftOu®dSYSt (1 IT-PENEREcH 6T PRNENAC.OHUD 6
STAfYdz®t dz T SYA Yt SNI A A y¥z)[28]..4.L..NR.Y....LI1BT Y S (i NF
STAf YHDPY -@IBNIERS NA 6 -:2) [931.S....S.E NK.A.A.....0.v. 19
STAEMBIPGH F § PLL.LI L Y P, 20
STATTER® 4AT S L.SYAY. . .LINPFAL A i) 22
STATTERS® DAT S L.SYAY. . .LINPFAL A i) 23
S1TAf¢N®M] "RéS RSLINBY GSKEfA1S KIFNRARGLIZD NP Ay
STAf, bdlFp St adajy P)a.L.NR.Y...a.LIS].0.NHzY3dz 655
S{Aft, bwPalf Y2RSt..dS. .Y2R..0.S5].AL..SNRS5
STATYDPOPT & SNIESOAY.. .LE.LY. P, 37
S1TAt90bWo ¥ ‘1I-.1..P..I.....M.E..R.S.f...)\ ......................................... 38
STAtYD®WE H T SYAYESNI AceAy FylFfAT tSNRS { dzf £ I
STAt4bPPUMAP T SYAYESNI AcAy {dzf t.L.Y.RI4RY &l yI
STAt{EMIMUMATEA TSYAYTSNI AceAy | dzf.f.14g PE |y 2
S1TAf { IO WMNHzY| dz2dzYf dz | f eS|1.L.SY.RANAIAYASG RSI
S1TAfwdpnmod RSLINBY | F8RP AeSY SKEAOTOIZY INY |
KPIT o6Yk&aovz NI fSOHOAF.0.S1AL..RSEABEANYS ¢
S1TAfwopnmod RSLINBY (T8RP AcAyYy KS&lFLIXIYyLlY
0S1TAf RSEAOG.GANKNS..RSESNILSNA........ 47
S1TAtfwdpnmpd RSLINBY | F&@RPYPY |-y|- YNKSYyRAA&t
Ff GPYRIE O6YlF@A0 KSA&LF.LK.L.Y.L.Y....4.L)514d4 NHzY R
SBAE 5SLINBY (1l @PGEtFNP AceAy KSal LI Fyly G2LX
RS E SINT..SINI ..ot 49
S1TAfwdpnmcd RSLINBY | FT@8RPYPY Iyl YNKSYRAGAC
I f PYRI oYF@gArAalLRba NMJ.-..RS.S.S.M..S.MB
STAfS58WINRBY 1l @PGEtFNP AceAy KSal LI Fyly 2L
RS E SMINT.SINI ..ot 51



v wmwmmummummm wm ! ;o wmw!m ;- ! U
— e 0 0 P A~~~ —

«Q

t—ht—ht—ht—ht—ht—ht—hmf—hf—hf—hf—hf—hf—hf—hf—h

mm,ysél OANI 1Rt ANLEXEYREL.A..L.............53
mbXpShknoAN | dzay I NEXE. S)f)}é....f[..A ..... Lo 53
Kili ZBmipA Mo Al Y TN F.A S A e, 54
YAzt dzH T SYAFTNRBAFA G, 54
YA®E AoT BYRNL.EBE A ...V, 55
YR®E ANTAS YA NI RAAAM. ...l 57
Y dz®f dzp T SVAFTNRABAFACoooieeiceeeeee, 57
YdzZ®f dzc T SYABANKEBAE. AN i) 58

 bPHBYAY SG1Af SAAYA.KSALLL.Y.2.BG8 A

Sap2000 BSaP MOUEII.......ieeieiiie e 60

YbBPHtF NRIF 2f dzoly SEAL.YXS..Y2YSywdi SN

Yb P fi I NRrhe mpriedaferd (WNMB.S......oovvevveveeee 64

. 8®2¢gMNXYS 11T Pl aaSEA2y..RSAADBYSNE Y3
. 802 NXYSARYIT RE adaF S BOE %mSyrstot) 1661 P
8h2ygbNX¥S 111 P] déééﬁzmz’mpu%érﬁam.zﬁqém

1/26 PAYNLINEFAEA ™ AceAiy.. ].LIL.PL..R2yIr 0P oA
BLEWAYPLINEFAL A H Aceiy.. l.LIL.Pl..R2yB (P A

Xi



4T%9[ D9 [T{¢

A b~ D
S >x >
—_—) ) —) —) —) —) —) —) —) —_— —) —)

L S T S TR S T ST ST SN S S
—)

S >k > > Sx Sx Sx Sx > >x >x
—)
wr w

@ nwmww (0p))

—_—) —) —) —) —) —) —) —)6 —_—) —) —) —)

EADDADDDADADDDN
Sr oS e >e >r >r D D B > > > >

Sayfa
I%S W HY mi NNES NAEWS AR NB/ SINB.Y....L.NI..420 PN |- f
f 3IBSHHYHEN] SYS FSENIEY R NBReA.Y....1........ 12
IBSHRY DY (Fe@&YlF YdzZl I 8SYSGAYS oF€etP 1 SY
RSESNI.SINA ... OH.0B e, 13
ISdzMdxd k1 | ATt AS 9 NGAYAAAY... RRSEAS/NI..S.NA. 16
38 dz2¥ dzpi SWVAFE NBE N..RSESNI.SNA......... 17

3@ dzM bdzc @S & dzyWdzah A y§ VX A1 By e S.NISS NA

ABADDAMI SYAY TeeAy YdA.f.LyRLLYy..128YAyYy LI
A& PRI HP T SYAY TeeAy Y.dzf..f...l-...;[.'P.f...l-..;QlTSYA)/
IESHB® pAfEA [T SYAY ToeAy..YdALLyRLlEy T SY
382®l @a2yfdz 1 SYAYS | Ab...YNKSYRA28f A]1 LJ
BN WNDPSNI Sal atP 1T SYAYS..LLAG..YNRSYRA &t
IBDHII Moy QS II NB oAyl (dz 1l V.RPY...a5PYyPTP
IBDEHI My QS I NB RSLINBY..0.LALNRY.268 Py PFf
IBDHII My QS II NB oAyl @NlaS{ftA|l aPyPTFt

AINE GFyPYEFyYyly o0.AY.L..&8NJLASLL.268 | NI f°
O3IBDWH AMYy QS 3II NB @SyA &t LIPtFOF] @SNRAYR

LISNF 2 NXY I vy & KSF?STfSNJ\ @S .dz&.3.dz2T yI OF |
IEBDHMII My OAY Il G O® é@@'@Pﬁ)paaS i SMA RR @N.

[ RV W20 =N = T = RPN 27
I EBDHI myM2S I NB o0Si2yFNYS GFoPePOP aahi
NAZSAGE ALSA. ..l NLI Y. .LNP. .o 28
f36. BPQBHIAI NB TSYAY APYPTFPYL..0lI3EfP &S0
36. 6PQBoII NBE @8SNBf [ SYAY..ARY.PBPYIl 0l &
f ASND PUMNRFELSNRA o, 32
ISShbIMBMp & NLL.SY.SEL.SNRA .o, 32
6. N1 OANI.SOAYELSNR .., 33
382BWHE MT NGL.S..2NE YL LNP. .o 34
3 Babam @eSIVEYKUVVELIET. ........cveeieee et 36
38 & mpel yNYRS 2fdzoF y...3L.NBLA.3T G | G ¢
3¢ b®] AN ...3SE.Sy.... e.N.‘[..f..S.NJ ...................... 39
IBADDLINRTFAEA AceAy aSceAf.Sy.. ISYMg[ LIF NJ
IBSYDYHHINRTFALA AcAy 4.8 At Sy . LUYAy LI
IBSEHLYHOINREFAL A AceAy .&Sceif.Sy.. LAYAY LI |
IEADDPLINRFTAE AceAy a.SceAf.Sy..1.S5Y.Ay4 LI NI Y



R R S S A T i i i i i S T S N S S S
Sr Sx Sk Sx Sx S S Sx Sx Sk SF DX S S Sx Sx Sk xSk ¢ D

—) —) —) —) —) —) —) —) —) —) —) —) —) —) —) —) —) —) —) —) —)

A

St

A

St

A

St

A

St
St

St

A

St
St

St

A

St
St

St

St
St

St

St
St

St

St
St

St

381 p®f HPINRPFAE A A A y....é..é.oe)\.f...S.;A....I...S“M)\ y

36S bt 8Y RSLINBY..].L. e.P.. 1L NP................45
IJEAYOYHUOA]L FYylFEAT &2ydzOdz KSa.l.l48

ABAYOYHUAL Yyl EAT az2ydzOdz KSa.l.L50
I8 A D R edfSE M. S.NA..... b..n ....................................... 52
38 dz¥ ® ACRAR/S & SISH)S.NA....0 Y. e, 52
IES NI MR SASOSMIEMBNIA ....A. M. 52
IBAD BHA NS E.INI.SINR ..o 53
3B dz¥ PAIeBRYS SCSINI. .S NK ..o, 54
T ORSBEBNISNA. ..o, 55
IBAD R odPSTE SMON)S.NA....0 MM 56
3B dz¥ O ARRER/S LSNI.SINR ..o 56
IESHI K (R SASOSANA.. SINJ ..o 56
TBAD HA NS E.INI.SINR. ..o 57
3B dz¥ OA RS SCSINI.SNK .o, 57
3% b®l ndzee YR REESNRERNA .. Voo v 58
ISSHIPREBAOGGANNS...BNLLSY.SL.SNA..... 61
ISND ®o & NE.S.6.AY.L.S. ) R 62
ISSHPYRSE RI1TYS 0Si2 yl NI S...1.L.1.P168
3820y n61asSySi..aN.. a2y .dzef. . .NP...73
I6SNRSnp]l asSySt..&N].a.2y.dzef. . .NP.....74

Xiii

YLy
YLy

LJI

)

l.:
t



m¥»29 ¢

9¢Chb!wa9 BOWBERW HAMKAZIBA9 a Thb 9
L

YT[ 9
5TYY! ¢9 ! [Lb!w!Y Y! % ¢!

¢ T
Y I w
OINKFY YO{YTh

TYOINKISYyaRAatf AEA ! YIOATAY 5FfP
.N1asSy [Aalya ¢STaA

Tez5 | Y P 6 PrbfyDP Bilge DORAN

CFAPTHTBIYA Y G1AftSOAYAS RSLINBY G1A&A FEGOGP
I T1IYNYyS |ftPYRPEP &I LIP 1T SYAYy 2NIlF{1 airads)
2t F NI SG1LAESYSaA 2t NI GFrYyPYT I YPND ¢
KFENB1SGAYRSY 2fdzoty @S 1T SYAY 2NIFYP Aceiy
1FTPTEFNI I ySYEA LIXIFAGA] O0S1TAf RSEAOUGANKNSH
temelindS 2t dzly SG1Ay GSYSt KINB|ISUGAYA RS 3
ol {TPYPYRIFY | ySYtA RSEAOATEAES dzENIF Gl 0AE AN
I £ PY YL R“['H-eﬁplé‘[\émtwéxéﬂév)\yﬁeé‘[)\ odz 2f dzodzyl 1A

YIETPIROINIS@INSYAAT €t A1 SG1 At SOAYAS YAIYLIZINGP YR
ISNA RIYySy RSLINBY RFEf3IFEFNPYRIEY | GNNN Sj

el £ PO XMEAT NI WiISINRSS OSA Y 5SLINRMS) EMYy 5QKSE & & NJ
aan R2 ENX2EIN & y2ZEAGYS bt ATSAYA yf &SSEIALD B A WA SY
1dzf € I Y PT PNI FedelenNSPIYIRS RANY ! yPf Ly @1 yiSYRSZ
SESYFYEFNY FAG KSNJI 6ANI RNENY y21a0F aPYyRI (|
@SN RSEAGEA N2E NHAaaNdH REVERINP tAT SE 3 é Pl A U4
Y2RStf SySOS1 i oW 2ydzNFBEf I YRLI NI RSYMNI ySy
TSYAY GALX SNAVBIYAYNSRRALPISERRERYANT | 2 YI |
Lyl AT 2le YeSaPlAhbcSKERTBDM n vy Sal af I NP R2 & Nz i d
GFrarFrNPYP.&I LIPEFOI1GPNJ

Xiv



Anahtar Kelimeler:, | LIPH BIYA Yy S {3 & NX&® A fY Jadhliz, Ykin@ématk
Si11Af-$roethydr LI

,L[S5LY COWHTYOLBTBNE 9B[ TTC «{

XV



ABSTRACT

PILE DESIGN IN REINFORCED CONCRETE FRAMES CONSIDERING
STRUCTURHLESOIUNTERACTION

ONKIY YO{YTh

Department of CiviEngineering
MSc. Thesis

Advise: Prof. DrBilge DORAN

Structuresoilpile interaction is defined as codgration of soil, structure and
interaction of each other under the earthquake excitation. Significant plastic
deformation is occurred due to the earthquake waves which are defined on the Temel
rock and move on in the soil environment. In this case, th@astic deformations of

pile can be effect on the amplitude and the frequency of the foundation. This
structure-soilpile system, in which the inertia of structure is not taken into account, is
called as kinematic interaction. Furthermore, piles are effectdue to transferred
vibration from the structure to the pile and soil. This thesis aims to explore structure
soilpile interaction by usin@ilec1D soil nonlinear static analysisethod according to
Turkish Seismic Code2018 (TBD2018) Annex 16C. In this method, the soil
characteristics are described by three types of nonlinear resistdisacement
curves. Relationship between the lateral soil pressure and pile displacement are
described by B curves, & curves describe skin friction between tpige and the soil,

Q-z curves describe the bearing stress at the pile. In this confebd, supported
sample structurewith different soil condition will be evaluated by using Alorear
finite element analysisconsidering structuresoilpile interaction and piles will be
designed according toBDY2018

XVi



Kewwords: Sructure-pile-soil interaction, nonlinear analysis, kinematic interaction,
p-y methods
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0 <X< XRise;

p. =3c+yX+]S (2.1)
0 >Xgise;
P, =% (2.2)

of FNF 1 RAQ1FGS FEPYPN® _Fylrt GF3PYF INONYN

Xg =6D/((yD/c) +]) (2.3)

S1fAYRS ol ByaBeyXytzy oz {1 1At AceiAy R®ODPSMISS NISN
I f PROYARSY YAYAYdzY RSESNAR AasSs

X g =2.5% D (2.4)

Rmin
ile belirlenecektir.

.dz o EPY OGPt NRIZ

PY YAKFA RANBYy@® 61tl0

OY RNByla2aPl {({FeYl YdznFI@SYSGA 61t 0

5Y f{odiLFPl 60Y0

1Y T SYAY OANRY3IHKIFOAY | EPNI PEP 61bkYyY

Y TSYAYy @NT SeAyRSy RSNAyYyftAl oYU

2fFNF 1 dFyPYEIl YPND

4ASONRAYASE &N|PRBYS ERIENIENK 2BREPRSI RS4L5RSE 3

477 S0ESY MY &N, SYPS SR NIZS Ok A oA y

XoXR X<XR
P/Pu | ylyc P/Pu ylyc
0 0 0 0
0.5 1 0.5 1
0.72 3 0.720X/R) | 15
072 | « 0.720/R) | «
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AAT SE3S HOHORY & SNIEIPIRIV A SOAGE AL 1dZ £ yPE
y. =253 ¢ 3D (2.5)

yoy ISNBeS1 @lylf RSEAOGUGANNS O0YYD

czemy/ O0S1TAf RSEAOGGANNS LI NF YSGUNBaAA
ASPNARAYaASE @eN1ftSYS AcAy T SYAYy o0S{Af.RSe€Ad
DSySeasSt el fPoYlFfFNF RIF&L yzényhinBDISS [ kdgnd Py Pt Y
Ydzl F @SYSGAYS o0FETP 6S1TAf RSBAGVABNSENRSE SNI ¢

4AAT SBASYMWAY 1lF&YlF Ydzl I 9SYSiAyS opRxgtP | SY

5NBYyl 24aPI
Mukavemeti,c, (KN/m?) >0

<12 0.02
12-24 0.02
24-48 0.01
48-96 0.006
96-192 0.005
>192 0.004

2.2.1.2 Kumlu Zemimh ciyy@ ENA aA o! t LU

YdzZY AceAy YAKFA &l ylf &R 8&ankierde LINA £ PS 22X Rz
AL LI YyY® FPNR £ PEPLEI NE | dzYdzy AceaSt & NNI N
meydaragelmektediro S| Alft LHodMonondn 0 = &mhkiB & BB $ PG RNEMNA ty
veRg2f I NI 1 I Rt 23LRPNXI { GF RPNJ

Ps=(C1?H3C23 D)2 g° H (2.6)
P,,=C3xDxy xH (2.7)

Pl YAKIA RANBY®e 61bkYOSZ 6a&alrakkttz2zsgsx RIRSSI
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100

80

A A

Cy.

C3 Katsay Degeri

.~
~ g Cy

C1ve C2 Katsay Degerleri

\
Ay

T

ol i
20 25 30 5 40
igsel Siirtinme Agisi

S1BtWYHADY TF2ylaAez2ydz 2t NI 230dz dzyl y / w

Kumun yanal zemin direr@il y I f & SNIPWS EAMOAGAINM S N& RS R2
| SNKFyYy3A O0ANI I RSESNR AceAy ol EPRIFITA ATFI RS

P=As3 p,3tan t%ﬁ\
¢

L dZNI 1R RS ESNI SNA A NPy HBEEPY @D b INRBY | £ Py I

(2.8)

I ODOz

.dz 0F €EPYd Pt NRI =

H: derinlik (m)

T Y 1dz¥Ydzy AcedaSt ANNINYYS | ePaP

'Y eSENAYSSSRS nodp | f PYPNJ

1Y FEGT SYAY NBF1aAae2¥dzy o6l o6flyaPe Y2RdzAZ N ¢

2fFNF 1 dFyPYEIl YPND
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igsel siirtinme Agisi

28° 29° 30° 36 40° 45°
Very Medium Very
Loose Loose Dense Dense Dense
300
250 |
Sand above
200 | the water

table

150 | /
Sand below
100 |- the water
/ table

0 20 40 60 80 100
Ralatif yogunluk

k (Ib/in?)

50

0

1 AtWyHAQY T2y | duludadk/Kkdzi 2 £ RIRE | NP

2213, dzY dzd | %S WAYTEREENF AA 6! t L0

| SNKIFyYy3IA O0ANI RSNAYfALGSTA (FTPlLGFE S1aSysSt
TzSENARESNRA AfS GFyPYElyYyFOF]GPND

s,=g3D (2.9)
C
y == (2.10)
sO
—,,05
a=y y el (2.11)
a=y°* y>1 (2.12)

. dzNI"BI & &RSESNI SNA o2eédziadd alFoAd &l @Pf Il N
OANI y210GFRIFETA YF1aAYdzYy AaNNINYYS RANBYOAZ
trax =@° C, (2.13)

of F N} 1| KSBEKLI | $RNY OSKX dzS INJ SN FEWNGEIAZA Y | Y

SENAAA RSEZAME S RBQRUIA TAS tIRD AHR A NID
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.dz 0 EPYUPE L NRIZ

tmaxI  YIF 1 @A YdzY &aNMIRYYS RANBYyOA
I I S1aSySempSNI RSEAOGGANY

h ' oz2edzidadd FF{1aG1 NI

" o = efektif gerilmekN/m?)

2fFNF 1 dGFyPYE Il YyPNID

427 SBaARYdedd | | ATZASE NRE XA RSEBNY S NA

z/D t/t max
0.0016 0.30
0.0031 0.50
0.0057 0.75
0.0080 0.90
0.0100 1.00
0.0200 0.700.90

K 0.700.90

2.2.1.4 Kumlu¥aS YA yT-zTF &N aA o! t L0

Qx

YITPY 02edzy Ol KSNXKIF y3aA OANJ y210FRF1A
hesaplanabilir.

S,=9g%D (2.14)

t  =K3ad3s, (2.15)

.dz 6 €EPYd PRI =

YY @l ylf §2LNY | doodfadP yo@MNHL & PR H &8 RRE § wSSHAY S
AcAyY nody FJ YF] dz2 3dzy RdzNJ

1Y TSYAYy @S 1FT Pl INXaPyRF1{A aANNINYYS | eP:
5FKFE 1Saiy GAMIK SSYNIy2X tSYNI RERSAEYNA I 3yAS NRSTEESNI S NA
@S SORS | AH dpA 0 A RA NIP
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Vtax

81591 a®y St

4 A1 SERBIuzendinA caizE ENRA &A RS ESNI SNA

08—

06 4+

04 +

02 4|

YA (cm) t/t max
0.000 0.00
0.254 1.00

K 1.00

_______________ i____J\,__

)

1]
e

9

tmax
tres =09t
Range of toes
for clays

tres = 0.7 by,

/ zZD

/ 0.00
| 00016
/ 0.0031
0.0057
/ 0.0080
| 0.0100
0.0200

Pmax

0.00
0.30
0.50
0.75
0.90

1.00

0.70t0 0.90
0.70t0 0.90

Ne—

z,

inches

2215 . dzY dzd | %S WA YQZB &NK & A

YITP] dze

YITP] dze

g=93C,

Q,=0a° A

dzY dz8 H 1S NIAWYE fAMAe®-¥S & NABNAEE SINE2 S RIS

N1 N @S

RANBY OA

ESNPzESHADANNNEE § N APY

}
T
0.058 o

e ——— A ——— —— — —— — —— —  — N —

0.05

11728 NE RS EHEONLSEORSING

o!'tLy

I 5F EPRIF1A 881AfRS

2.2.1.6 Kumlu2S Y A yQ-z9 &NX a A

YI'TP] dze RANBYyOA

So=9*D

Q,=5,3N,2 A

o!'tLoy

I 5F EPRIF1A S8S1AfRS
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.dz 0 EPYUPRI X

vY dzoee(KRA NBY e

QY YI 1 &AYdzkN)dze RANBY e

zy 11

2t N

Buradali 6 PY I

ST Af
5 KI
2608

I P

1 GFyPYEt I yPNID

HdPc QRI Y

1848Ay OINETE $WA 2 SNIRDaeb ENK & B N

H SPTTROIDIgIr.

4721 SbA&EY fHdeE O S

& dzY dzd QA4S EINBEAfAA

dzee B SNRSEAOGANNSEAA

2/D QIQ

0.002 0.25

0.013 0.50

0.042 0.75

0.073 0.90

0.100 1.00

Sdrtiinme Acgisi
Yogunluk Zemin Tipi 5 N,

Cok Gevsek Kum 15 8
Gevsek Kumlu Kil
Orta Kil
Gewvsek Kum 20 12
Orta Kumlu Kil
Siki Kil
Orta Kum 25 20
Siki Kumlu Kil
Siki Kum 30 40
Cok Siki Kumlu Kil
Sk Gravel 35 50
Cok Siki Kil

el

(0p))

EQ)

>

INON G Bl GRS CoSmMEE 7S NAE HyteBl B I A ANERNPY
£t Pyl oAt ANID

£ 8 S NI SNJ

ANV SANGRA

S BYdzYfbdz T SYix it SIIRYA det WeJ[28]S G NBt SNA ov
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QQ,=1.0

tit

Tma
0.25
0.50
0.75
0.90
1.00

z,=0.10 x(D)

z/iD

STXYlI W@ -@B8NI2RSG SIE 8l@d-A[RBY 6
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I NBE GFAFNIFYYPO -zl QRSE MIGNRSINGT detaf. 15y PLI{NT
1FHBYAY SG1AfSOAYA ANRSESYYAOUGUAN® | | LIPYPY
[25ve{ ' T P1 (0 2600 WORAY.26]@ I i P PaYIH LINIPY AE XS dz& 3 dzf | y |
@NTEfSNA FEGPYREFE 1FTPLEFNF FAG RNENY] y2140l
8l TPEPYP {dzAf £ yPEI NI {1 KS&FLXFYYPOUGPND
TYyOSt SySy 271dzZ @&FLPaAPT (2L Y &N HESANORISE
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3.1 Zemin Profilleri

. dz cel f POYLlF | 2018 ksesR R IR 2 € NBz{ [ dzB NJP R Pola | LIPf Y

P

OAYEFYPY ANANFENR FRSTBIYRIP SG1At SOAYA FylfAl

3.1.1 Zemin Profili 1

@ 3dzA I YF | NYSEAANMIAGA 11dE YOAdA P BINBPREKRISOARIA MMy
LI N} YSGNBt SHAT A BHS{ 8 & &aBdRy daf AY [ FIRIJBOMNHS | SY
LINE F A 2043 | SA{UASNIROf YA 6 (0 A NIP

4AT SUREIBASYAY TeAy YdAtlIyPEly 1T SYAYy LI
YTI
¢Lol 1l Y 7 (m)
52€Ff . ANA Q=19 kN/m3
Kdhezyon ¢=100 kN/mZ
+& | PI 1 319(m/sn)
t £ adAanrig PI=30 (%)

4A1T 8RAISIBYAP TeAy YdAflIYyPElyYy 1T SYAY L
41 YL]J
¢Lol 11 Y 6 (m)
52€l f . AN Q=18.5kN/nd
TeaSt { NN B
+a | PI 1 440(m/sn)

4A1T 8BBKIZSYAY TeeAy YdAtlIyPtly 1T SYAY L
{owe YT]J
¢tol {F Y 10(m)
52l f . ANRA Q=20 kN/n?
Kohezyon c=125 kN/md
+3& | PI 1440504(m/sn)
t £ 20A&A( PI=30 (%)
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+0.00

KiL

v=19 N/m?
cu=100 kPa

L N7 ¥Ass
340 =me— WVe=310m/s

EUM

v=18.5 kN/m?*
$=340
Ve=440 m/s

SERT KiL
=20 kN/m?
cu=123 kPa
Ve=440-304 m's

-24.00

STRTR®IPEATS TSYAY LINRTALA

3.1.2 Zemin Profili 2
e 3dz | YI | NJ/ S € KkinciAzesiin/LINE d@zh { Bz{ AFAWUEKISYTRIA a € A |

parametrelerid AT St AS 4 WEERA B dzd & ITIRISHFRTANIS AT S YSAyA £ LIN
33Qdéd | AaGSNRAE YAOGAND
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+0.00

-10.00

-12.00

-15.00

-19.00

Eumlu Silili KT
¥=18kM/m?
e=T15kPa

Kumlu Silthi KT gok katy

7=19kM/m*
cu=100kPa

Ealli Salth BT

1=19kN/m?
$=130°

Eumbu Siktli KT cok kati-sert

=19kM/m?
cu=123kPa

Killi Siltli KUM
Y=19kN/m’
¢=32°

—ES.UCI': 2 YASS

=19kN/m’
cu=150kPa

S1BTRSIOE AT S

Eumlu Silfli EIT. sert

4AAT SUEBKSIde 2yt dz T SYAYS Al

Y2KST @2y t|hNIOF-YVYERP{|[42]1 YI GP
52E XY . IAIND Q=18 kN/n? Q=19 kN/n?
Kohezyon c=75 kN/m} €=100125 kN/n?
+a | PI 1 184 (m/sn)
tfFadAanl P1=32 (%)

4A1T S6O Yot SNI SalatP 1 SYAYS

Y2KST @2ya(hNIl-KaP {5421 YI (P

52€lf . ANA Q=18 kN/ni Q=19 kN/n?

TeaSt { NN SIén ST 8H
+& | PI 1 365(m/sn)
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32 TNNJ A&S . Ayl 5 STapaiBPYY | IRyl SAitYISNIA € A

¢FalkNPY OS RSEBNDOBSYRANMPE 8§ NNA ek ¢ldd IBDY N NN NI |
2018S & | & tdrf NJP y GSILINBSOYU 'RENONJ K+ NB{1 SGA AcAy HD 0ol
OAYlFYPY RSESNISYRANREYSaAaA @S GFalNPYP A oe
RIE&FyPYF 31 NB GF &l NPYPBX/oaA v S oA { SIBANKS  Adcd
1dz € F yPt YPO G PN

321 5SLINBY , SNJ I I NB1SdGA 5NiI Sef SNR

CNNJAES . Ayl 5SLINBOLY |, H LIESIGWHESYNEAIE F | BIF € P, RS LI
KFNB1SGA RNTSe@Ax GFyPYElFIYYPO(HPN®

32115SLINBY , SN 1H@BN)SGiA 5NT Sea

DDM RSLINBY @SNJ KFENB]1SOAZFaL®PENIE 26 N&KE (P8
odzyl 1TFNBP 3ISESYy UGSIUNINIFYYlF LISNRE2Rdzy dzy
hareketini nitelemekted NX» . dz RS LINB Yl yNyWNS KI ENBY[ ISyl ASy 3d N &
8SNJ KFNB1SGA 2tFNF¥1 RFE FTREFYRPNPEYF]1OF RPN

32125SLINBY |, SNkayip(@B?) SGA 5N

DDH RSLINBY @SNJ KINB1SOUAZ &LISTOGNXt oNeNlf N
odzyl 1 FNBP 3ISESY GSTNINIFYYlF LISNR@E2Rdzydzy
YAGSE SYSTUSRANY . dz RSLINBY @&SNJ KHetNdatal§S i A = &
R I RfEFTYRPNPEYF]dF RPN

32135SLINBY SN I BMB3) SGA 5NI Séa
DDo RSLINBY @SNJ KINB1SOUAZX &LISTGNXt oNeNlf N
odzyl 1T FNBP 3ISEtSYy GSININIIFYYl LISNAE2Rdzydzy

nitelemektedir.
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32145SLINBY SN 1 4mB4) SGA 5NI Sea

DDn RSLINBY @SNJ KFNB1SGAZ &aLISTUONXYf oN&N(fNfj
@PERF FOPEYl 2ftlaPtPEP s2pn @S odzyl {1 NBHP
2] aP]l RSLINBY &SN Kldépkenh et Haketi, sewvis &préiy S G S
@SN KIFNB1SGA 2tFNFX{ RIF FREFYRPNPEYLF]{U0l RPN
mNY S1 2171 dz @& LIP&HP yFPS/LINIS Ya I NPNIPK HJRSIFB i5AS RNT
SG1AEtSOAYA KSaloP RA11FGS It Pylldépreh yed | LIPE |
harekdi A RNT S@A {dzf £ yPtl OF13dPND®

322 . Ayl YdzZ tFyPY {PYP¥FP @S . Ayl mySYy YI (a

5SLINBY Gl alkNPY aPyPTFilNPYPy o05¢{0 06StANIS
| NYS1 a4SeAftSy &l LJP 0ANI 21dzf &l LIBpP 2f RdzE dz

w

4AAT 86BBOH AMYy QS FI NB O6AYyl 1dxZftlyPY aPyPT

Bina . Bina Onem
Kullanim Binanin Kullanim Katsay1si
Smufi Amact (N

Deprem sonrasi kullammm gereken binalar,
insanlarin  uzun siireli ve vyodun olarak
bulundugu binalar, dederli esyamin saklandif
binalar ve tehlikeli madde igeren binalar

a) Deprem sonrasinda hemen kullamlmas: gerekli
binalar (Hastaneler, dispanserler, saglik ocaklan,
itfaive bina ve tesisleri, PTT ve diger haberlesme
tesisler1, ulagim istasyonlan ve terminalleri, enerji
iiretim ve dagitim tesisleri, vilayet, kaymakamlik
ve beledive yonetim binalan, ilk vardim ve afet
planlama istasyonlari)

b) Okullar, diger egitim bina ve tesisleri, yurt ve
yatakhaneler, asken kislalar, cezaevleri, vb.

¢) Miizeler

d) Toksik. patlayici, parlayici, vb. dzellikleri olan
maddelerin bulundugu veya depolandig binalar

BKS=1

insanlarm kisa siireli ve yofun olarak
bulundugu binalar 12
Aligveris merkezler, spor tesisleri, sinema, tiyatro,
konser salonlan, ibadethaneler, vb.

BKS=2

Diger binalar
BKS=1 ve BKS=2 i¢in verilen tanimlara girmeyen L0
diger binalar (Konutlar, isyerleri, oteller, bina tiirii '
endiistri yapilari, vb.)

BKS=3
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323 5SLINBY ¢l al NPY {PYyPTFfl NP

. Y{I'm 2fRdz&dz AceAy &LIST] i NIFO GABNI SOPASA 163 {EXSP o2di

4A1 S.7BBHY01ES IIIMES YR GF & NPY aPyP¥Fi Il N

DD-2 Deprem Yer Hareketi Diizeyinde Kisa Bina Kullanim Sinifi
Periyot Tasanm Spekiral ivme Katsayisi ( S, ) BKS—1 | BKS=12.3
8,s< 033 DTS = da DTS = 4
033<5,,<0.50 DTS = 3a DTS =3
050<5,.<0.75 DTS=2a DTS =2
0.75< 8, DTS =1a DTS -1

324 . Ayl N{aS1ftAEA @S . Ayl NiasSitAal {PyP

5 5

5SLINBY SGl1AaA FEOaGPYyRIFE GFalkNPYRFE O0AYlFfl N &
APYPTFPYIl o.,{0 I&NPtYPOUPNP TyoOStSySoOS] ¢
2T I NFYPGE™NISO 4 A1 St IS o

O«

4A1 8B8BOWHAMY QS TINB oO0AYylr @Nl1aSi{tA]l aPyP¥Ffl
GFryPYtlLyYylLy oAyl &@N(1aS{1tA]l FNIEP

Bina Yikseklik Simflan ve Deprem Tasanm Simiflanna Gore
Bina Tammlanan Bina Yiikseklik Araliklan [m]

¥ ilksellik St DTS=1,1a,2, 2a DTS = 3,3a DTS = 4. 4a
BYS= | H, =70 H, =91 H, =105
BYS= 2 56<H, =70 T0<H, =91 | 9l<H, =105
BYS= 3 42« H, =56 S6<H, =70 | 56<H, =91
BYS= 4 2B H =42 42< H <56
BYS= 5 175« H, =28 W< H, =42
BYS= 6 10.5<H, =17.5 175<H, <28
BYS= 7 T<H, =105 05<H, =175
BYS= & H, =7 H, =105

325 5SLINBY 9idG1AaA ' fAOdPYRF Ayl tSNF2NXYIyYa

Yakl 0 PYt I NP

CSYA @FLIPELFOF]T BRWY B8 &loch i/ @BRNE B A 4 K & Sldp=
@ LIPAPY YSaAydGAairl Ydz f -/ PRSLAING YA LISINF 2RBYE K
GFalr NPY 65D¢0O AfS & LIPEIOF{1GdPND
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AAT SOBBBW nmy @§SyIN & LIP

& SNAYRS RI 1YS
LISNF2NXYIFya KS 1

: &
SNA @S dz3dz + yI Ol

Pl
w
-+

Deprem DTS=11a"".2 2a" 3 3a 4 4a DTS=1a™, 2a™}
gzrzilq Normal Pgn'"ormms DEE‘EE].EEI.#E.E"IEEEI_M Tleri Performans Deger'.ell_:dj.rm.e"'['z:um
/ Hedefi Yaklagimm Hedefi Yaklaginm
DD-3 — — 5H SGDT
DD-2 EH DGTH EH DGT#H
DD-1 — — EH FGDT)

326 ¢ O0Pe&POP {AaGSY ¢NNNyYyS DINB w @S 5 YI i

SYA @FLIPEtFOF] o0AYLFf | NI 700RYS Nk { BB defs A §Ip LIRS 1
I YFYPYPY aNyS{fA]1 RNISeA &N{asS|y oSdaz2yl Ny
020fdzl adzZl 60SG2yFN¥S LISNRStSNJI GF N FPYRIY 0.
(R=7, D=2.5).

v

(et

4 A1 810@BDY2018binatad P& POP aAaidSYf SNA AceAy Gl oP@

Tasiyict Izin Verilen
Sistem Dayanim Bina
Bina Tasiyic1 Sistemi Davramg | Fazlahf Yiikseklik
Katsayis1 | Katsayist Siuflan
R D BYS

A. YERINDE DOKME BETONARME BiNA TASIVICI SISTEMLERI

Al. Sineklik Diizeyl Yiiksek Tasivicr Sistemler

All. Deprem etkilerinin tamaminin moment aktaran sineklik dizeyi

N . B 3 BYS =3
viiksek betonarme gergevelerle karsilandig binalar =7
A12. Deprem etkilerinin tamaminmn siineklik diizeyi yiiksek bag kirigli - 5 Qe

s = 7 25 BYS=2
(bosluklu) betonarme perdelerle karsilandif binalar
A13. Deprem etkilerinin tamammn sineklik diizeyi yitksek bogluksuz ] .
. R 6 25 BYS=12
betonarme perdelerle karsilandig binalar
Al4. Deprem etkilerinin moment aktaran sineklik dizeyi yiksek
betonarme gergeveler ile sineklik diizeyi viiksek bag kirigh (bosluklu) 5 Qo
¥ L - . 8 25 BYS=2
betonarme perdeler tarafindan birlikte kargilandi@n  binalar
(Bkz.4.3.4.5)

A15, Deprem etkilerinin moment aktaran sineklik diizeyi yiksek
betonarme gergeveler ile sineklik diizeyi yiiksek bogluksuz betonarme 7 25 BYS=2
perdeler tarafindan birlikte karsilandif binalar (Bkz.4.3.4.5)

27



327 . SG2yINX¥YS ¢+ oPePOP {A&alGSY 9fSYIFyfl NPYyP
5@l yPYl 3INB GF&FNPY O65D@&GQMARNY cell NAIE ¥ /P!
B1IIQRISNRAE YA O U AN

4A1 81ITFBDWH Anmy QS IINB o0SG2y I N¥YS GFroPePOP &aai
NA2AGE AEA el NLJ Yy I NP

Betonarme Tasiyic1 Etkin Kesit Rijitlig
Sistem Elemam Carpam

Perde — Digeme (Diizlem f{ij Eksenel | Kayma

Perde 0.50 0.50
Bodrum perdesi 0.80 0.50
Diseme 0.25 0.25

Perde — Digeme (Diizlem Digt) | Egilme | Kesme

Perde 0.25 1.00
Bodrum perdesi 0.50 1.00
Déoseme 0.25 .00
Cubuk eleman Egilme | Kesme
Bag kirisi 0.15 1.00
Cergeve kirigi 035 1.00
Cergeve kolonu 0.70 1.00
Perde (egdeger gubuk) 0.50 0.50

3.2.8 Minimum Taban Kesme Kuvveti

CSYA @l LIPEFOF]T eFLPEtFNPY GFalkNPYPYRE SG1A
LISNRA @20 dRIESYINIGINFPNY | | LIPE LY Y2RIf @S Sol
a2y dzOdzy Rl KSalk LX Fyly GFdmy 23 &&dnbdz | A0S0 X
aAyAYdzy 1SayS 1d@@SGA RSESNISNRA GNY 1FdG K2

329 9y . Ne&N{l 914aSySt Ydz@adSi hNIyfl NP
{NyS1it38dA RAN]1 &S] aradaSYtSNAy RNoSe (FoPeP
Y2NXYEFE 1dz@oSi 2NIytl NP AwAy |6l EPRITA aPyH

Kolonlar Y 5No6Se aloAld ©S KFENB{SGEtA &@NlftSNIA
N . A A
D b nodoov 5)\99%—f‘yﬁ¢6.401fSYSé)\
AEck
Perdeler Y 5NoSe aloAld @S KIFENB1SGftA &Nl1fSNJ

N

D b ndov p 9 @R8B3 f SYSAA AcwAiy

ck
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. dzZNF R 93 0 A NI S#®0BE+0.FESd BNEIE+0.80) | HaA AYiSNXS 1 G SR,

mNYy S1 21dz @& LIPAPYPY S1aSyRI| BDISNR t &I 6 LD NNE
33 alt1SYS @S , N{ YLl odzZ t SNR

3.3.1 Malzeme

my GFabNPY O[AYSSNI LyFEATO FOFYFHaPYRE 084
Igilil I NI 1 G SNRE&GAE tRESYS/ PAEINGNEIY A1 1HdalkePtl
GFyPYt | yPND

Beton: C35(TS500,2000) d= 35N/ mm?

4 S t H20fyK= 420N/mm?

332 mf NN{ f SNJ

Mc OY YIEPYtPltP Toe 51 06SYSEtSNISGh]dzZ = Y2NRF
51 0 &zdti = 0.16 x 8.0 = 400 KN'm?

Kapt YI b & ®WIx 22.6:1.54 kNm?

g= 554kN/m?

3.3.3 Hareketli, N1 f S NJ
t NE2SYyAYy ¢NYN TeAiyyY
Okul =500 K\/m?

4 | (i P=150kNm?2

3.3.4 Duvar, N{if SNJ

5dz@F NJ YI f IZSRYZ% Nd dz8 E IPy £ PEP RPO &wafibaNI | NR |
I €EPMNBMRNGP2 € | NI} 1 KSal LX N RNKAf SRAfYAOSGANX

5P6 | ANROf SNB (320¢P.50) W 44R @AOKkNIh @ N1 N T

Toee 1 ANRKOEBNE & N (B .50)yx20R =6.00 NI
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335 , FdGF& | N1fSNJ

TyOSt SySoS1S2ta y ®PYIPOMIeARSLINBY &SN KI NB ¢
AceAy 1 C!'5 aAlGSanAyRke Haitda® 1 fdx f | ¥ SEINIEBY (0 PRXK D
hidzZ @l LPaAPYPY (122NRAYPGRENRE] @ ENBIR GF S¥AIP
KSal LX I YyYPOGPN hf dzo (deNd ya LIEH & NKNI Yz R SIULF ¥ N
AeAy 1dzZ t+yPtYPOGPND

Turkiye Deprem Tehlike Haritalari
Interaktif Web Uygulamasi

Azerbaijan

S1TAENNPA RS RSLINBY (GSKEtA1S KHBRIGFE NP A
Deprem YerH&8 1 SG A :DDRT S& A
. SNBt w%SZADAY { PYPTFP
Enlemnm®nconpc
BoylamH P nHHTCC
$*=0.789
S =0.224
KBa periyot harita spektral ivme katSeFS
Mdn &l yAeS LISNARE20 AceBYy KIFENRGFE aLISTONIE A

T YyPYELYyLYy KENAGE BIEGEEI EPRBYS PBUALBREL BN
ADYS 11 Bs& RS FRNPY N6 G NNNE N NI
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S5 SP s$00.789% 1.200=0.947,
S$1=S P 1€0.224x1.500 = (B36.
BSYAY LINRPTFAEAYS o0l €f PFsvé FINI(a MR ERPES Yy SN

47elge 3.1RSY It Pyl oAf AN

4A1 80255, QS JINE | 6BNPIaAaPHRAYYISUQAREQ P

Yeral Kisa peniyot bblgesi igin Yersl Zemin Etki Katsayist F)

Zepun

Smf 5, =025 5. =050 8§ =075 5, =1.00 S5 =125 5 =1.50
ZA 0.8 0.8 0.8 0.8 0.8 0.8
ZB 0.9 0.9 0.9 0.9 0.9 0.9
ZC 13 13 1.2 1.2 12 1.2
D 1.6 1.4 1.2 11 1.0 1.0
ZE 24 1.7 L3 1.1 0.9 0.8
ZF Sahaya dzel zemin davramy analizi yapilacaknr (Blz.16.5).

4 A1 80FBDNS WereNBmima PY PTPY Il o6l gfP SG1A 11

Yerel 1.0 saniye penivot igin Ferel Zemin Etki Eatzayn F)

Zemin

Smufi 5 2010 5, =020 5 =030 5 =040 5 =030 5 =060
ZA 0.8 0.8 0.8 0.8 0.8 0.8
ZB 0.8 0.8 0.8 0.8 0.8 0.8
ZC 15 L3 L3 L5 1.3 1.4
D 24 22 20 19 1.8 1.7
ZE 412 33 28 24 23 20
ZF Sahaya ézel zemin davramy analizi yapilacaknr (Blkz.16.5)

Haritade/ 1 22 NRAY | Gt NI 0dsw BMR SEISINEISINA K Sa FUANBY |2
GF al eEYndza LISSRRE @@ NRA T YA O AN

0.8

0.6 1

0.4

0.2 1

Yatay Elastik Tasarim Spektrumu, Sae(g)

0.0 T T T T T T
0.0 1.0 2.0 3.0 40 5.0 6.0 7.0

Periyot, T(sn)

S SYatayS® I & (i A {pekirdma (DRI Y &
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34 ¢l al NPYNQIOBEPYWE | NP

341 . NQF yPE I NJ
. dz | PRIPSYRIY F EPNIX PltFNP @S @N14). GALIX SNRA AaAi

4 AT S 149 Nthdflgri

Ta|mft N &NJ l eP{ tF YH
SwW 1 9t SYIy YSyi
LL 0 Il F NB1SGf A
PW 0 5dz@F NJ |, N
SDL 0 YIFLX YL

EQX 0 906RSESNI 5SL
EQY 0 906RSESNI 5SL

3.4.2 Deprem, N1 f SYSt SN

PG e RSLINBY hesagtdy2 RS (0SS MK S @éidiiY S yeP f yWiIPSHYIAP NX
RSLINBY R2ENMzf dzadz AcAy LRIAGAT @S yS3IlIGAT
RINIG FENJEP 2ISaGRe 2REDINBMNUA MWD SIS § 4 kel SILH §
@SN @eS1AY A0YVSARSOINKDYy M| ¥REPOP aradasSy F

ol t NYSNB{1Z o0AYylF ySYy (lLdalreraP At S el NLIPE |
4A1T StsDEprem@pl ] f SYSt SNA
. x|, NT € ¢ . mf ced Modal | Modal . d Eks. .
TaA " gp|Fonksiyon » nal case | komb. | + ' YU oman| {1 YN
EXP Ul DD2 2101.43| Modal | CQC SRSS 0.05 0.05
EYN u2 DD2 2101.43| Modal | CQC SRSS -0.05 0.05
EXN Ul DD2 2101.43| Modal | CQC SRSS -0.05 0.05
EYP u2 DD2 2101.43| Modal | CQC SRSS 0.05 0.05

343 . NYANI SO0AYEt SNR

CHYPYElLYlLYy B8NRRSNEOPHNQS , BORBS NRA ISKINBSBIgd o S N
KFtftAYS ISGANRET YADSGAND

DL{2b{5[bt2 omftN , NTfSND
EQz(2/3)*5[ 05Nd6S&@ 5SLINBYO
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4AT S NAAME SGAYE SNA

No CNJANI SOAYTE S
1 DL + LL
2 1.4DL + 1.6LL
3 DL + LL + EXP + 0.3EYP + 0.3E
4 DL + LL + EXP + 0.3EYN + 0.3E
5 DL+LL+H+EXN+0.3EYP + 0.1
6 DL+LL+H+ EXN+0.3EYN + 0.1
7 DLHL+H+EYP+0.3EXP +0.3
8 DL+LL+H+EYP +0.3EXN + 0.1
9 DL+ LL+H+EYN+O0.3EXP +0.!
10 DL+LL+H+EYN+ 0.3EXN + 0.1
11 0.9DL + H + EXP + 0.3E¥BEQz
12 0.9DL + H + EXP + 0.3EUNEQz
13 0.9DL + H + EXN + 0.3E¥BEQz
14 0.9DL + H + EXN + 0.3EVONEQz
15 0.9DL + H+ EYP + 0.3EXBEQz
16 0.9DL + H + EYP + 0.3ERNEQz
17 0.9DL + H + EYN + 0.3EBRBEQz
18 0.9DL + H+ EYN + 0.3EXNBEQz
19 |DL+LL+H+EXR2+0.3EYR2 + (
20 (DL +LL+HEYR2+ 0.3EXR2 + 0.3
21 0.9DL + H + EXR2 + 0.3EYRRZEQzZ
22 0.9DL + H + EYR2 + 0.3BEXR2EQz
35 DSy St _ FLIP ¢FK]lATf SNR

351 a2RIFf YNOGES YIFOGPEPY hNIyfl NP

TBDY2018 Y RRS noy dm az2RI f KSal Ll @1 yidSYf SNA
R2 & NHzt (dzf I NPY RI hesafladan dabaN] keside Rkuwetie ingtlal etkin

ITNGE St SNAYAY G2LX | YPYPY oAyl G2LXIY {INGfS
II NB 0SSt AMNISSIS OB deh NB | LIPAP AwAy @&F LIPEIY F
m2RIf {1 NGES 2NRRS | KR NKdA ez 3ducundanhesaplanan
RFEONI yPO Yer®Rw$ NPt YS53 & & N ©
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2NI Yt NP

S

s

2NI yE I NP

INGE S

t

azRI

0
0
0
0
0

0
0
0

0.766

0.766

0.766

0.766

0.875

0.998

0.998

0.998

0
0.766

0.766

0.875

0.875

0.998

0.998

0.998

0
0
0

0
0
0

UY |UZ| ToplamUX]| ToplamUY|TopmalUz

0.766| 0

0

0.109| O

0

uUXx

0

0

0

Peria

©)

2.31

2.31 |0.766

2.09

0.7 [0.109] O

0.7

0.05
0.05

1
2
3
4
5

34 | 0.05

35
36

Durum| Mod

Modal

Modal

Modal

Modal

Modal

Modal

Modal

Modal

(b) 1. mod

(a) 3 boyutlu hesap modeli
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(c) 2. mod (d) 3. mod

S{Bfllamalf Y2RStf @S Y2R o06S{AffS
3.5.2 Taban Kesme Kuvveti Kontrolleri
TBDY2018 mt RRS nody dn QS 3II NBI Y2RIf FyFftAl az
kuvvetve@ SNRSEASGANYXYS RSESNISNAYAY SORSESNI GF
gerekmektedirHer kiR SLINBY R2 ENXMzft (dzadz AcAy KS&l LX |yl
GFroly 1SaYS 1dz@@SGiA KS&lLIXINP 6 EPRIF @SNJI
Tix= 2314s
Ty = 2.314s
P LIP LISNATRI2NRIdA Ply RI 248Rdz8 dx ASEA VA A{l G &l NPY
olarak 5k ¢ 1 dzb &t PNIf Y P

Spo(T) = E0A+ 0.6 G0cvrrrrrrrrren 0¢TET,
¢ Tas
SIUAD LS U s o '3
< 3.)
SN L= RN —— A
S..(T) =%TL ¢T

$1=0.224 T=2314s T,CTCT,
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0.224

Sae(T)m = 00968
Vie =MSie(T,) 2 0.04mIS,e9 (32)
_S.(M)
S (T,)=eel / 3.3
aR( P) Ra(T) ( )
r(m =2 (34)

dzl I NPRI 6 ERRY)G @ Az dzb § ®RIP NI |

5

_ 0
R,(T) =g =467

S (To) = 0‘40—258 =0.0207

Hesaplanan taban kesme kuvyeliBDY201IRXRBS NA f Sy YA YA Ydzy {20 dz
11 f RRE&MREMo @MY RS GSNAE SY YAYdNEASNK 67 ozt | IS N
Gc= 0.04 (Minimuntaban kesmekuvveticel NJJ- y P

G = 0.04(Minimumtabankesmekuvveticel NJ.J- y P

W =72932kN6 , | LJP | EPNI PE PO

Vi = 0.04 x72932=2917.28kN (Taban Kare Kuvveti)

Vy = 0.04 X72932=2917.28kN (Taban Kase Kuvveti)

90 RSESNI RSLINBY &Nl N RS 65 YSRELYNKSYY ER-2e5t Nyt |
cel N1J-262Polarak® S & I LI | WeyaPaSERNIP 2f | Yy | dz0ABRIF SNI 4
GSNAE YAOSOAND

4 A1 S fleT&anckd@sme kuvvetleri

Load Case/Comb FX FY Fz MX MY MZ
kN kN kN KN-m KN-m KN-m
EXPViax 2310.79 0 0 0.85 | 49750.42| 25418.76
EQX -2917.28 0 0 0 -82595.51| 31707.52
EQY 0 -2917.28| 0 |[82595.51 0 -31707.52
EYP Max 0 231080 O [49750.42f 0.85 25418.76
DL+nLL 0 0 72932| 729320 | -729320 0




353 DI NBfA YIFd miaStSYS hNIFyfl NP

TBDY2018madde 4pQRI @AENKE Sy 1 I G | S SK SISt A2 NI 3/ i+ NBPt
BIMEISNRAE YA S G ANID

4271 30BS 0Bd ., &l yNYRS 2€tdzoly 31 NBEA 11
S . |
Kat 5 N1. t Dmax,x,y 1 max,xy
(m) | (m)
Katl | EQX |0.0022/0.0022] 0.0036
Ka2 | EQX |0.0070/0.0047| 0.0077
KaB | EQX |0.0127/0.0057 0.0092
Ka# | EQX |0.0184]0.0058 0.0093
Kab | EQX |0.0237/0.0053 0.0085
Kab EQX [0.0281|0.0044| 0.0072
Ka? | EQX |0.03150.0034/ 0.0055
KaB8 | EQX |0.0338 0.0023] 0.0037
Ka® | EQX |0.0351/0.0013 0.0021
Katlo] EQX |0.0359/0.0008] 0.0012
Katll| EQX |0.03640.0005 0.0008
Katl2| EQX |0.0367/0.0004] 0.0006

R‘{ max'y/h i

354 YI T P SN S6AYA tfly®P

5

i I i
s T N o Y e Y oo WY o WY oo SN on SN oo
u = £ |:j O
g O O O O O O 0
—p-0O -6 -0 O ﬁ‘ - oo —
g O 0 o O O O O 0O
ECD--O—G-u -0 -0-0 DD]
G O E o0 0 0O O O
-—(E -0 -0 - OO0 - ~mD -
4 D e D D D
B b = I m
G e 5 R G R G R O A A5 S 5 BN O R 7
i | |

S1UXYlIlo®]l @&@SNISOAY LXIYP
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h{dzZ BeAPaBSNeS|G6alANRX{ V¥ NEvlén2§ Hefidisfden >
GSYSES {104 NPty Y& NP SNNKAA SLIE| FAYAAP GG PNYIH Y |
@8SNISOAYA @FLPtLYy (FTPl LEIFYPYLF 3JINB ywm
YFETP] GF 6PYI0KNOahB0DN (G &t LIPY Rp dzZiG&y RidzE P4 1 P |
1dzf £ I yoPlif &PNBYPINIDS a1 & 2 |y TORISP (D SINANIYS\OAIA NUODt
36 YFT P1EFNF DSESy | N7f SNJ

| Sal L) Y2RStAYRS {(GFNAFESYySy 8QatASMA { ¥R & i A NP
@ SNI SOAY I SA Tef L3R & 3y dzO delemRmaksimiurh Rujvet dB®t | NPy
kN2t F NI 1 KSaWRi SyeBo. mMRSESNI 1T P1 dGFoPYL
R2ENMzZ | YYPO U PN
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R S

EaL SR
EautaanEauE
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e e Bhes S

e
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§1BIdloaa 111 P
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AAT 8e¥$ T PLEIINY 3AStSy @&NlfSNI

Kat [YFT P], N1t $ KN | F(KkN) | F(KN)
Temel 430 |1.DL+LL+|-0.0045|0.00449|1472.190
Temel 2304 |1.DL+LL+|0.02671|-0.0100 | 1460.410
Temel 2626 |1.DL+LL+| 0.0369 |0.02518|1457.076
Temel 429 |1.DL+LL+/0.07931| -0.028 | 1454.686
Temel| 1931 |1.DL+LLH|0.05872|-0.0352 | 1454.085
Temel 2634 |1.DL+LL+|0.00734|0.02813|1453.476
Temel 434 |1.DL+LL+0.01937|0.07013|1448.661
Temel 2141 |1.DL+LL+|0.02294|-0.0394|1441.591

3.7 Ssmik TepkiAnalizleri DeepSolil

YFET PLEFNPY RSLINBY @NIOWBEf ISNRY B KA RBY 1
1FHBYAY FyFEATA @FLIPEYFAP AKGARF GP IRRIE Ydzo
ITSYAY FyFEftAT A @FLIPEFOF] &l KFRF RSLINBY Si]
TSYAY GFo6F1FEFNP 020330 WRSERDIAIY Alydkfyt [0ySH AW

5SSLY 2Af LINRPINI YPYRI FylFtATl | RPYfF NPT
K ITSttA]TTftSNAYAY 0SSt ANISyYSaas

Ué 3dzy RSLINBY ({lI@8RPYPY aSceAifYSaAiz

'y lFEAT E SNAY &F LIPEYI&APE

R ydzeef I NPY 8 SNIzZXY R$ R &P

5SSLY 2Af LINRPINI YPYRI Y2 Ri6sismR tekiyanalizey @1y 1 SY.
R2 € NUza | f anadiZ methadif Wizt £ | Yy Pf Y PO arfdaidétin of| Al SNYYAE]S NARS LJ]
TFYLYy GFYyPY FEFYPYRE &1 LIPE YPO G PN
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371 5SSLY 2Af t NP 3INI MifPRarRmetradedzft £ | v Pf | Yy %S

3.7.1.1 Zemin Profili 1

YAE GFOF Y PHPYINRimes 1 I yPy 28301 A fy 2R Si8 AA0PYAR!
KSal LX I YyYPOUGPNY {SNI 1At T SYAyt ENRSA Sy |
1dzA £ yPtly &l yNY @S {1 ¢QfH| ¥ZERNX.NY SE NS R S NR

0.8+

0.6

GIGmax

0.4

0.2

Damping (%]

Shear Strength (kPa)

o
N
=]

Shear Strain (%)

—— Reference Curve = Current Curve

81 BKilliToSOrAyt SNJI A celafyt HaYPENA OENRE MKt SRRNE I
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4A1 8R1I¥St LINPFATA AcwAy &aSocifSy 1 SYAy

Kil
Pl (%) 31
B.H.A (kN/m) 19
Vs, m/s 317

{1 yYNY (%N 0.96154
Ref.Uzama(%) 0.209
Ref. GeriimgMPa) 0.18

Beta 1.47

S 0.84

b 0

d 0

P1 0.896

P2 0.4

P3 0.78
41 1 Pf GFrol {YamRT Tt PWINPi{Ma®A A GFol 1 yYWEYl ARNII
RSEAOUKRBESLENYYPOGPND 41 1 Pf I SYAYE SNI A cehA
320RS W& tFyPtly alyNYy @S 1lFe&ayl Y2RNf N

31 Aa0SNAE YS]T GSRAND

4 A1 8.22&minprofili iceAdyS ceAefniBpArarhetreleri

4 1 Pt
B.H.A (kN/m) 18
Vs, m/s 414

{1 YNY (%)NJ 0.371268
Ref. Uzam#%) 0.0658
Ref. GerilméMPa) 0.18

Beta 1.545
S 0.855
b 0
d 0
P1 0.992
P2 0.386
P3 1.35

{ SNII {1 Af Grol{FaPT | SN mdnyY {1t BYSEIRIEGH T .
RSEAOIKBESLBNYYPOGPN® {SNI (1Af 1SBNAYHE BN
3BRS @S (dAtryPtlry alyNY @S {BBOYRS Y2RI
31 A0SNAE YS]TGSRAND
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4 A1 8.23&minprofit

A AAy aafaedirelSiy

ITSYAy LI

Sert Kil
Pl 31
B.H.A (KN/rf) 20
Vs, m/s 525
{1 YNY (¥%)NJ 0.96154
Ref. Uzara (%) 0.209
Ref. GerimgMPa) 0.18
Beta 1.47
S 0.84
b 0
d 0
P1 0.896
P2 0.4
P3 0.78
1
0.8+
E 0.6
g 0.4
0.24
0 | I
0.0001 0.001 0.0
g
wom oo
Shear Strain (%)
1000+
= Y

- ///

0 T

1] 2 4

Shear Strain (%)

—— Reference Curve —— Current Curve

81 AG4 | ¢ ZerhirlePeeA|yilzt € | Y PE |y
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0.8

0.6+

GG

0.4

0.2+

Dramping (%]

= 15004

gih (kFa|

Shear Streng

. —

g 8
1

Shear Strain (%)

=~ Reference Curve —— Current Curve

81 ALiSerokii zemii SNJ AceAy 1dzE € Ly Pt gNELI ENX &S

3.7.1.2 Zemin Profili 2

I @ 3 dzt I Y I kifcizéntinbIRdfilinge kilvecel {1 Pt G F 6 1 Hérkt.oddP YS @O
1FEPYEPLGEFELA GFOF1FYgBYARNRSKEYE I EoNMBY BNG 2N
T SYAYXYSN] okfad | Yy PE Yy  LIARREISTRESE B NI X A B yPeIl »
T SYAY LI NI YS(BBERASS NBS NA A TYS{6TIS\ NI D H
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4 AT 8 24Kiprofil iceAs§ ceA zen@inparametreleri

Kil
Pl (%) 34
B.H.A (kN/m) 18
Vs, m/s 365
{1 yYNY (%)N. 0.9596
Ref. Uzam#%o) 0.2042
Ref. GeriimgMPa) 0.18
Beta 1.425
S 0.825
b 0
d 0
P1 0.858
P2 0.4
P3 1.15

4 A1 802533 Dréfili ice AsY e A Z&n8nparametreleri

41 1 Pt

B.H.A (kN/m) 19
Vs, m/s 365
{1 YNY (%)N 0.371
Ref. Uzam#%) 0.066
Ref. GerilméMPa) 0.18
Beta 1.545
S 0.855

b 0

d 0
P1 0.992
P2 0.386

P3 1.35
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3.7.2 Sismik Tepki Analizlerinde (DeepSoil)dzt t | Yy Pt 'y 5SLINBY YI & Pi

41§ POYIF 1| LiAbetsaynRokd & HSBPFL A FENLEP 1 SYAY
&L LIPE O] 2B G3REIBOAYA pz I8Pt RF APFRE X 2
olan deprem yer hareketDD1) & LJS1 G NHzY dzyl 3II NB | f St SYyRA
1F &8RP 1 dif fol yYSREAMPOSQIdPMH O @G § ISNRY By IRBPIND ¥ S NKk
RSESNE SSM I ISNBH cYARIHI A NIP

Spektral lvme (g)

Periyot (s)
SIAZ{ LJIASCIPL{IN\HZYP dzé dzy t dz |f(ESlfSYR7\NJ\fY)\'

441 S S caidorBrgkl @ PG £ | NP

5 S LINB Lokasymu Tarih PGA
1| RSN3180 ChiChi Taiwan 9/22/1999 | 0.77
2| RSN3201 ChiChi Taiwan 9/22/1999 | 0.74
3| RSN3471 ChiChi Taiwan 9/22/1999 | 0.73
4| RSN3472 ChiChi Taiwan 9/22/1999 | 0.66
5| RSN4472 L'Aquila Italy 4/6/2009 | 0.83
6| RSN4869| Chuetsuoki Japan | 7/16/2007 | 0.78
7| RSN4882| Chuetsuoki Japan | 7/16/2007 | 0.72
8| RSN5494 Iwate Japan 6/13/2008 | 0.75
9| RSN5804 Iwate Japan 6/13/2008 | 0.81
10 RSNS5807 Iwate Japan 6/13/2008 | 0.84
11 RSN6928| Darfield New Zealanq 9/3/2010 | 0.80
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