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ABSTRACT

In this study, loassettlement behavior and the relationship between the calculated and
interpreted capacities of deep mixing columns were examined using data from forty two full
scale axial load tests conducted at four different sites. The ultimatetyagzculated from

the method widely used in practice and the measured ultimate load from the single test that
was continued to failure have been found to be in conformity. On the other hand, it was
observed that the settlements of deep mixing columnsruthée calculated allowable
capacities and even under loads that are 50 % higher than the allowable capacities were
significantly smaller than the safe limits mentioned in foundation engineering practice. It
was observed that even the elastic range of defbons was not exceeded in many tests.
The results point out that, for deep mixing columns, significant mobilization of the tip
resistance occurs at displacements of about 2% to 2,5 % of the pile diameter. This value, as
expected, is smaller than that ebsged for drilled shafts and is larger than that of driven
piles. The obtained loadeformation relationships indicate that the settlements
corresponding to the allowable load carrying capacity of deep mixing columns will be
acceptable in most cases. Thsans that, in the design of deep mixing columns with typical
safety factors there is no need for additional deformation analyses other than special
considerations. Since the load tests were terminated at significantly low deformation levels,
examination bload-deformation curves via certain capacity interpretation methods given in
the literature becomes complicated. It has been concluded that, MazurkiewicKdDudier,

and HiranyKulhawy techniques can be utilized in axial load tests that attain aalertic
deformation of at least 2% of the pile diameter for deep mixing columns. However, as in the
case for drilled shafts, BrineHansen 80% and Davisson methods are concluded to be
inappropriate for the interpretation of the final capacity estimation fqr m@eng columns.
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ASTM American Society for Testing amdaterials

FHWA FederaHighwayAdministration

FS Gévenli k Katsayeése



1.GKRK k

Géengmazdean yapélgamal aréemnuybel anaetarlf] € t aké

yerl eki m adalmaktacudurudia zyapéel ar én ipgodrdiemd ii rere
edi | mesi z eraberihda getirinektediProblemli zeni nl er t akéma k a|
de¢Kék, s éfkaézklaab iMda rd @y &l ak mayRroblerglidiazeminleo | an z

kar danasské hal i nda ¢vmE@\E@ERyeyaazenindée | | K veya me k
derin temell erden faydalaneéel arak ¢st yapeéedar
saj | amak nirgankkaét n dbgur hey 2amarekamdmeolmayabilir. Bu sebeple
zeminin lyilexktirilerek yapeéneén metbame sah

durumlardeen uygun =-°z¢:;mdg¢r .

Bu- al ékkanpas a mé nda z eyfi mt einyli ek di & nytéénrt ralam i

al enmexteéer. Der;i rkikraer-&k t-@ rrmeankt yo% ivieeynad e 1 - er e
ortasée deli k bur gulaarra cvéedem@gfinggyalnaa hd e kar ékt ér ¢
uygul anan derin biBu iyyil9é@daymeil rl naer dyatna théemij d k e d

s € k| e k Imaklabarabdr,20@0ed 1l i y € | | a ntibaren ¢0l r kt eanfdeatzrdden d a n
edi |l meye baxklanméext ér . Derin karéxkteérma y°©°i
ot ur ma mi Kkt ar éneé vV e per meabilitesini azal't

uygul anmaktader .

Bu- al &kmmnaméeademi n kar é mteémk snen&lol pypoklaee alt end
Eskikehir 33000 u Ka6p5alsi Yatlak|Set adgmuumm Devl et

Yat Kartliyeva s k Lermhisi (KVC)ve 300 YatakligdgokKakéemebDodijeuw
Hastanesi ve Amasya il At akehi mprojgttendet ane s i

uygulanars t at i k y ¢kl eme deney nedwe-nlmarka i di. k KS2tze k
sonu-lbaemxeérrféamr k yodunly 8 ma le ant ®lupyba yorerhlardark elde edilen

t ak éma ch¢ecs¢apli hemage clgkakie@laakt ér el ar ake hesapl

geveni lirl i kl eri i rdel enmi Ktir

Bu - al éxiInba®l ¢ mden olkingim& K t;ahdd@®&ri . n Kar ékt ér ma y
d¢nyadaki gel i ki muygulamx ¢ k li dygulamap $, anh &€k ér v e me k
©zel I%zkeltelreiAmnr ecl@agl. bmde der i n Kk auvyguamada ma ko
halen sékléektakgen-gktcegkhevabiéhmiakkienda bil
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I - ¢mbc’¢ ¢ mde Eskikehir 33000 Kapasiteld St ady
Hastanesi, Van 200 YHadé&heéD&]Cumk eDSWI0e tY aH aki
ve Amasya ili Atawedhki PDPagtanéair Kagmmaimné pr o
°czell ikl eri i ncel enmi K, uygul anan derin k a

uygul amada ger -ekl extirydpél D@e tdedndclieg jmd e k u |
ger - ekl e« statikyi ¢l knhicemeglerhak k @nda buwd gherveddr tmi xr
uygul anan stati k eksaeanel shasccall-aemgaikidddenre. sd ean
eksenel basén- yé¢kl eme den e BilinelwHanseMé8@, ur ki ew
Davissonve HiranyKu |l hawy y°ntemléx i yé e by soptundaa mne

bulunan ta € ma , lepgaplanan a Kk € male kgésycass | anar ak, tasar é ma
yapélmekiteeci. b°l ¢mde ise, bu -al éeékma kapsameé

edeeli | en veriler dejerlendirilerek °neriler



2. DERKN KARYXNT RMIA
Derin kar ékzemiminkha r g2 nt emiment o veya her i Kkisi
ortase del i k bur gul arkulvley ryérinkdeaknasktel két ek @t enats

uygulananb i r Ve mi

di i

I yil ekt iBuneyrbtagreanyedceée . t ¢sr ¢

se-il nde, dijer ibeill ek tsiérnmlera za& n & e aaira asji In

sahiptir.(¢ i z

ell)ge 2.

¢Ci zellL.per 2 n

kar ékt ér ma

y°nt emi n2008) avant aj

Derin

Kar ekt ér ma

Y°n
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Kar ékt éesSmaéevrv? af

Beyeék

yapé

al anl ar énda

Derinlik limiti (Uygulanany © nt e mi ni n

vV e

ekonomik hem de verimlidir.
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Zemint fer i nin

-ojunda uy
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Derin kar

akamal ar a

glre

uygul anmaseé

gerekir

é Ktdajnau yenktielnd en iuny @ mliar reaslxialj nmedsaik ii -

1 Uygun derin ka € K tuggulamay ©° nt emi ni rRKursvwaé s maki y{nt em)

yapem y°nt emi

T Kyilektirilecek

z ebalirlenmesiKa m& €mar ka ptass a & ma



T Kyilektirilecek zeminin UGgatl @aknai k Kk etkd g an
(Topolnicki, 2003)

Bu akamal ar ger-eklextirilirken | aboratuvar

derin kar éxktdéorjmau lywejnut eneiynitn edi | i r .

21.Deri n KaY%enxt empmiyrmdaki Gel i ki mi

Derin kar ékl®6 0@l & oy @inll amrdcan ber.i bir-ok ¢1°1
iyilektirme y°nt emi ol makl a beraber, 2006 vy
zemin iyilexktirme y°ntemi ol muktur .

Derin kar ekt ér ma kol onl ar éJ apdaalébemewyellli adrea

arakteéereéel mék PHRI(Ppealti katnidr i Hanwri kdaurmr . Resear ch |
yapéalrarklarem mal k akamal ar énda ki r ekarkéokltoénrlnaar ¢
oranlaré ve i1yilexteitrkmendiing i-ndkistlpk lagmagke ralmarcc
deniz killeri topl anmék v mée ktOkurawa, Terdsle, f ar k|

Mitsumuto,Sakai ve Yoshida, 1972, neydoj u Asya ve Japonyadda

yél énda ulyagwll ammaktaér . 1975 yelénda ésl ak y°
kol onl 4980 yél énda i se kuru y°nt eml e uy g
gel i Kkt iBrui lymMinktteinrl.er 1990 yéeléendan sonra g¢n
Kekide¢rrecel t enmBipkutginuygul amal ar ger -ekl exktiri

y°nteminin depreme dayanéemé ve devaweéthekte ma ¢ z ¢
ol up, Japonyadda - ok s ayedap ounyygaudl daamag e°lrinketkil
uygul anmawyadbakhartkar ékt @érma kol onl areée 1970

ve 1978

-oju yapéda wuygulanabilir duruma getiril mi k"

Japonyaile paralelolardki n 6 deg gdé anmaya bakl anmécxk

Avrupa ¢l kel erinde i segr adketréirnmak aarr &xntaé rKrsav ey ¢
ol kel eri | i1dPe6r7] iyke | eetnmdiak tKisrv.e - Geotekni k Ens
Kol onl aré .gel9 k&4 iyall amzemant ik @lman diapadda esi ¢ Z
uzunl ujunun et ki iyhia &8r akda &€ 6 makk ruaznuandk @ lj @ mld
uy gul a Rat®nayeree Lerined980)1 995 yél enda Ksve- Geot ek
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karéektérma kolonl arénéAvriyemao dtan sthy @énete@&ni rmgee |

géneg megexuggubmak eki | | eri yle yaygén ol arak uygul

Derin kkpEwrhEamanéwme agalkinglapernydlameé&s ier | i k et m
ol mas&jnmen asl énda derin kar Ameér kmgrégsbmal onl ar
Prepaktf i r mas é t br ayeh@dmaé@n 195Kk zamanl| ar énda t
ger - ekl ekkilikr i wyng xltama sonrasénda, Ameri kaod
karéektérma y°ntemi uygul amal ar énai dermst | anm
kar ekt ér ma y°nt eei rdhakair € g &l iulymeaitl mkmeadvdaa d a
karéektérma y°ntemi uygul amaséna dikkatl eri
sérasemidmde ol ukabil ecek séveélakmadan korunr
Daha sonrasénda damiri Am&krairlexd ;cdambagmny®jahmpmare kb
Ameri ka der i ny° nkteaermd ketré@ rnman kbiar ayy g wlagned laarée
geliktirilmesiyle i11gil:@ °nce¢l ¢k @%94pi kKtir .
Wyommi ngdde Jac(KakioemYarlya©®8jl) g°hg Washingtonod
dolu savalprojelerinin(Yang ve Takeshimd994)y eni | enme pr oj el eri nde
projede uyAme rainkne&kd &r g¢nemegzde hal ama yaygeén

y°nteminin sayéséz wuygul amal aré mevcuttur.

Derinkar ékt érma y°nt emi ile i1 gildi -ok sayeéda
-al ekxmal ar énda, 1917 yeléenda d¢kegk plastisi
Go°l ¢6ng¢n, potansiyel riigkide@paiyemek ibéat]il rea |siénved

yapéneén kal der él maseéene, dol u savajén yeni ¢
iyl
y°nt

Ktiril mesini k a pBsua yparno j per okjaepysia mémcdeal ezneir
ml erinden kum sékeéekn éganae ktaarérkd ay°ent & ral

di kk

sebe

0
n
e
e

kol onl aré ve derin karéekteérma kolonlaré gib
ate al énmexkt ér . Fakat uygul ama kol ay|l €
biyle derin karéerntenmayguntuemi dupubu pna
e

pr oj kapsaménda der i nofkiardéukvtaérrémau yygeunltaemmail ah
t emel zemi ni I yil ektirmesi amaceéeyla wuygul an
al énan ésl ak numuneéme veeband@re- kdygyandm§ at ¢

Ryan ve Jasperse (2012) bu testlerden iki s



Bu sonu-1ar,

T Derin karéexktérma kolonlarénén wuygulandeékt
kazanmaya devam ettiji,
T Su/ -i ment o or-anneennéno,nu®nzenlilhiakil edayanémé bel

ol dujudur .

Bergado ve Lorenzo (2005) -al ékmal ar énda,
iyilektirilmik zemin ¢zerine dijer.i i se iyi
czere imkiy ¢kdetkl @ ]Jinde toprak dol gu inka etm
bokl uk suyu baséncé, oturma miktaré ve yan;
sonucunda derin karéktérma kolonlaréyla iyi
bu unduju sistemde; vyanal FBalr eokreatn éwmed ao tawzramhama

kapasitesinde arték ol dujunu g°zlemlemi«kl er

keng°r (2011) doktora tezi -aléekmasénda, Iy
deneyl er i yapermknlyyumukak keitlki z i kar é@ékém ol
arakterméexkteéer. Ayréca, tezi kapsaménda bg¢yeé
farkl e yerlekimde ve (- tip karékém oranénd
byl ecaréetémma kol onlaré ile iyilexktiril mi:@i
araktermecxkter . Bu araktérma sonucunda

T Kyilektirilmixk kil zeminin sékékma °zel |l i
alan orané ve kar écxkléan oanad wjeunress,i mi kt ar éna
T Kyilektirme a-éséndan kolon -imento miktar
T Kyilexktirilmik zeminin sékékma modg¢l ¢neén
sékékma mod¢igl lerinin kull anél maséenén daha

22.DerinKar ekt ér ma Uygul ama Y°ntemleri

Derin karéktéerma y°ntemi bir-ok ¢l kede terc
y°ntdamer (Jlakeklleér dkeeki | de i simlendiril mik ol

uygul anék kKekl: i bakéméndan ayneéedeéer.



Derin karéxkxtéerma y°nt emi zemine enjekte edi
nozull arén yer.i ve dikey mesafelerine g°re
i ki bakl éca grupta incelenebilimrinBladaktdam
dijeri i se eéslak y°ntemle uygul anan derin Kk;

Kuru y°ntemle uygulanan sistem 1960061 & yeél

c
o]

Uy g
sonr aki
uygul an
kar ekt e
kar ekt e
Bunl ard

é

kul |l an

manén il k akamal arénda Kkuaoélymak echah a

uygul amal ar bajl ayécé oHKurruaky °ntnemitn

abil mesi i -in gerekl: eki pmanl ar sab
rma ¢nitesi i | e baj Inayoélcuek t ma dud amaisré ¢
rma makinesinden ol ukmaktader. Kur u
an biri Kskandinav tekniJi di jJeri i
e | aanr ak-laledérkdt €2 mhéde. g°steril mekted

(¢)

kekil.l Ruru y°ntemle uygul anan ajpemi mMIMartektngr

ger

e kar ékt §rKm&k amdianév bt ekdijine gre

(Topolnicki, 2003

Kuru y?°
indiril

yumukak

nt emde k ay £kke e umme wadrla ctée mi n i - i nde ko
erek bir bokl uk ol ukturulmemt oS%kmameK ¢

zemin i-indekaté@kmék mal amaceékyrzemniin

ayne -kaptéextkeir maaséenrr-llarkgdial it leeenlekrkr®@ et ér m



basén-1é& hava il e yéade kkuar wgey®nt-eerlid iary g u lkeaerk
kol onunun uyge?samar ialkmaenlat @eadier . Bu homojene m s o nt
olarak ayné -apa sahip bir kolon elde edil:@
kayma mukavemetini arteréer ve zayeéef zeminl e

keki2Zl Kuz.u y°ntemle wuygul aman ndeuryignul laamaé katkéar

(Hussin,2006)
l sl ak y°ntem, bajl ayéed@ mehaonakar Emémeo sueéewy
kull anélarak, maksimum 50 m derinlije kadar

il e karéekmasénsdaakhbhamakéeadmmar kaKatak€eér ma «kaf

-aptaki -eki t i kesme bé-aklaréndan ve sg¢re
olukur. Bajlayécé, zemine kesme beée-akl areée ¢z
yumukak Il killelrer j ngie tanel. kuml ar ve organik
|l sl ak y°ntemin uygul anabil mesi I -in gerekl:
karéekteérma tesisi ve zeminle bajlayécénéen |
olukmaktaoadema KasiEgi silolar, su deposu, de|
-amur pompal aré ve gg¢- kaynajé birimlerini
4 mi | il e mill er iszerinde K i kar édlgriéer ma a

kekBde B°steril mektedir.



(e) (f)

kekid3 Tek veya daha - ok mi | den ol ukan -
(Topolnicki, 2004)

Derin karéekteérma uygul &mda |l avhet amla¢ €i ndggmu |l aa

ol an projenin tasar é@éméeneén i1k akamasénda
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¢Ci zePROogddee 2 i n kar &k tkaurrma wepf gatddaarknli anretkileyem s e - i n
karakteristik °zellikler g°steril mektedir

¢i zeRgeDe&r.in karéektérma y°nteminin kuru ve ¢

karakteristik °2003) | i kl er (Topolnicki,
KONU ZEMKN ¥ZELLKKLERK
Kyilektirilecek zemilKohezyonl u zeminlerde k

muht evas®0.%6Bu da y¢ ksek
zeminlerde kuru y°ntemi.|
ol dujunu g°sterir.

Karéektérma kalitesi Il slak y°ntemde karéxkter|
sajl ar. ¢téenke kar éxkt ér ma
kol on alanéna daha kol ay

Zemin-bajl ayécé karékélY¢gksek dayaném ésl ak
(Su muhtevasée fazla ol an

Sert zemin katmanl!l ar|l sl ak y°ntemin sert zemi
tanel er araséenda ki suy
millerinin y¢kesdck&nidy |nened

Tabakal @ zeminlerde |[I slak y°ntemde daha homo

Bozulma Kur u °ntemde bozul mal ar

y
Bajl ayécé ve end¢strlKuru y°nt e mdeb as]élkal yéékcl éal a-
or

yan enl er kull anél er.
-imentosu kull aneél ér .

0iC nin altéendaki hl[Kuru y°ntemin uygul anmas
d¢ke¢ek sécakl ekl ardan dah

Kolondonat és é Kol on donatésénén ésl ak
olabilir.

Uygul anan iyilexktirnl sl ak y°ntem kuru yont g

uygul amader .

2.3. Derin K&meéwkthbymgiual a ma Wkee kUylgluedd raima Al anl ar é

Derin karékteéerma y°nt emi tekil kol onl ar , d L
deji ki k sistemlerde uygulanabilir. Bu sister

fonksiyonvea mac énayuyygapanawcgaj é yerisexiaritt aréna b

Derin karékteéerma y°nteminin tekidl veya gru
sistemlerin amacé zemindeki otur mal aré azal
zemin stabilitesini i yi |l ekt ierbngeykstki ro.l nBaud étj ¢ér,

veya demiryolu dol gul arénda ve ¢st yapé Yy
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Kyil ekt ibrempe, melsanéml i nde kol onl ar araséndaki

dokunarakt ej et kol
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r el
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€ uygul amal maklegieddtaaermd eB 8¢ sstt eyna
l erin takénmasé ve gelen y¢kloe

ve bu duvamabaléetedsknikesajpnl arma

| ananlar mé&cutiurBduu vsarst em genel |l i kl e zemin tu

rma

Kk, dol

gu Kevlerininrédmrstdeklt ekRinesime s

n kar éxkt er man dye® rdtee ii mibn rh erl ei Rir ty°ken ko

r ek

ol ukt

urdukl aré uygul ama «kekl: bl ok

r uygul ama «kKekillerinden daha maliyet]l]

rr uygul gimaexkdbkhbl st ahel bir iTyilexktirme

ape

y ke

fazla ol an dalgakeéran, | iman vy
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Derin karéktérma y°nteminin duvar Ve bl ok
ol uktuougghkl amé@ «kekl iniod zidBwa uwssii.sstteenmileerr i z e mi n
kapasitesinvez e mi n st abi lii-ti s iuryig ud ratnarerpal@ hé s 6r A g E €
kumlu zeminde olukabil ecekdasgy@el ammaridtaad &ro.r
karréenkat ey°nt ensiinsitremd iewvgr bl ok sistemler ve @&z
uygul amak xkeBde .| § stieri |l mektedir.

OB+ Uzunduvar

)
")l Kisa duvar /Yumusakzemin o | 5 | o

)
LMJ;:;? Uzun duvar \:—“AU\;&J\)
Plan
(a) ’ (b)
Yumusak zemin !
Kisa duvar
i
7’/‘/'\'1:rlnn§ak zemin
iy
kekislDe2.in kar éktérma y°Dhu\eani sliygtueé mima u xeg kil
b) Bl ok Si st emi uygul ama Kekl i c) I

(Kitazume ve Terashi, 2012)

Derin kwp?pBtwéemr mar kl & «kelirlel areda ki kuy gwit@man
ama - vV e uygul ama alanéna bajl é ol ar ak se-

uygul ankbmars-eésmkk namacé varder.
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Bu antaan abraz él ar é

T Takéma kapasitesini artér mak,
T Oturmayeé azalt mak,
T kev stabilit,esinin sajlanmaseé@
1T Kazé -evresindeki yapélaré korumak
T Sézéentelaré kontrol altena al mak,
1 Sévélakma potansiyelini azalt mak,
T Kirlenmik zeminlerin iyilexktiril mesi,
T Yumukak zeminleebdkeeuygubbabnltgtesini arter
T Zemindeki ethgel ke mmk ol ar ak sTamakal aenabi | i |
Kobayashi,1998)
Derin karéekteérma y°ntemi bu ama-1|arl a bir
kekidab2. uygul akmamatl ialn | mlra&r a.k g°steril mektedi
| DERIN KARISTIRMA TEKNOLOJiST |
I | | | | |
KIVI VE DENIZ VAPl TEMELLERI IROCI:E;;{;_;TLL;E\T SIZINTI SIVILASMANIN CEVRESEL YENILEME
UYGULAMALARI : ) B aL\La-.K B KONTROLU ENGELLENMESI| | UYGULAMALAR || UYGULAMALARIT
Rihtim Tanklar ve Baraj Kalkan
1 1 ] Temel Kabarmas: s .
Dhvarlan Kulsler Iyrilestirilmesi Tiinel
| |Tskele | [Képri || Nehir Kryst Zemin
Vapilan Ayaldan Ha Kool Stabilizasyon Ankrait
o i Il A N o
| |Dolgu || Komsu Yapilann
Stabilizasyonu Desteklenmesi
| [Tstinat | Ak Kam
Duvarlary Stabilizasyonu

Yap1 Temelleri

kekb.De2in kar ekt ér nmaal ayflRabreéma hay gel dmaer | er i

Derin karékterma y°ntemi sekel ekla takeéema
azal t mak® aenalciekylla yapédan zemine aktareélan vy
kul el erin, al t yaaypaék |taerséinselne r ddnolag, U |a&rgpaeg,m riveat i

temellerindeu y gul anmakt adér
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Derin karéktérma y°nt emi yapé temell erinde

yapéyé korumak ve Db°ylece s@Bwuléeaddmadar ak adrau

temel |l erdeki yanaKstdapahéeéyapdbhaendméaécadlesname
k ay maesgelierdekd ol gu al tl arénda i se Kev kaymaseé
dol gu topujunda ki er ozyownidwe masdlatrm&k ,v ey@z ési
engell emek amadeylia kwngelkamé&maark.ol onl aré éz
edil erek gevkek kumlu zeminlerde kesme daya
kekirdle Z.i | tl i tabakwmmeéke gmd (chalyekn é d®rk @ aarat € r |
si steml i derinukgubamas édma gAY neéeimmil me kbeédkt &r

y°ntemi altyapé tesislerinde de sézénteée ve Yy
kontrol altéhanambmakhdeErin uygu

. Mn
g il s H v_. Lyl 0-0
| |k Kum 58 ! —48
it / Mezhir vatas
seviyes

keki7lJ al.onyeardidna kdar ékt esréemma& | sk mag @i rkiarbik € dol ¢
uygul @gmad@aha vi®98di Jjerl er i

Singapurdda 20 m y¢kseklijinde, 42 m yaket
derinlijinde ve 1,2 m aral @RIlydreilce, kizreeni nk a
kapasitesi arterel méxz avd ék aimpikldexe kirn ¢ mu Kk ma

karéekteérma y°ntemi 8afdag ®isytielra dtmerkitleedn rt.ank k.

Derin karékterma y°ntemi kopr¢lerde ya k°p
baséndé&an dsadkll ekkacaak yanal hareket ve kayma |
korumakydulianeér . kekil 2.8bb6de Japonyadda b

y°ntemi olarak 26748 ,a2dent . del iml-idgpeéennddeak iv ek u8r, ud

derin karéektérma kolonlaré g°steril mektedir

uygu amal ar & keki |l 2.906da g°sterilmiktir.
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32-0m

S50m
E-G m

1

Tu:bazemjn“ | | I
=TTy LT

Organik zemin | 1||

; .

kekBDe2in karéktérma y°ntemiyle iyilexktiril:
karéektérma y°nt emi uygul anan tank uygul
y°ntemi kYpulaawnajé (Porbaha ve dijerle

Zemi nde kazé ban asabébyldtae med p rkaakle asr nkaasyéma s € , k o
y a p € Heateklenmesve stabilizasyonig i b i sayéséz problem ile
sebeple toprak baséncénédallent nolkankkéaamal
uygul anmaktader .
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Eoprt avagiun arkanndals dolg

Yol ve demiryolu delgusu

Tazma kapasitesini artirmalk otvrmayt azaltmalk

Eleletrik santrali depolama alam Nehir dolgusu

r

Tazma kapasitesini artirmale oturmayy 2zaltmalk Brvilazmant ve sev kavmasim engellemelk
Tank zilo ve iztinat duvan temeli Altyap tesislen
Srvilazmazs engellemel vanal topralk bastnicim Brvilazmaws engellemels vanal topralk bastnicim
azaltmak, oturmawy azaltmalk tagima kapasitesini azaltmak, otvrmaw azaltmalk tagma kapasitesini
Eina temelleri

Tazma kapasitesini artirmalk oturmaw
azaltmak svilazmav: engellemsle

keki9lDez2.in kareéktérma y°ntemini (Kitagjumepee t e mel
Terashi, 2012)

Kazeée ksistantleriyeé r al tvee ssuéyzumtmauy € Kk onttopr akal b &8séan
kaynakl é emagred k etyleeareik hareketsiz bir kaze yg¢
arteéermak amacéyl a uygeatlremimkenia3 emmatder dnkrij ic
623mx44mé | i k dai kyaapge@alnmék ol ad miragpamédal5 m d

bet onar me Kk are&klédAncakgkbhaa sérasénda kaz

M

kenarénda ol masé sebebiyle zemin y¢gzeyindeki
bitikik i killsém auzhuadliumjdeendkoldemli ar é&k air @k a € e |
(Porbaha $¥93. 8uj er beeak®exkt ¢r i2l. mektedi r .



17

N
Derin kartztirma kolonlan

| — Betonarme Kamlklar

kekildD&r.in karéktérmadeg°Réami nnehr i kenar én
(Porbaha 988 dijerleri,

Keyé ve deniz yapélarée °zel tipteki yapeéelar
dal gakéranlar ©°rnek g°sterilebilir. Bu yape
depremlerin etkisiyle olukano kebeet eebha man
stabilitesini vV e gevenl i Jini sajl ayabil mek
uygul anmh®kt bdbran £988).di jerleri,

10m 1-0m
75mY  150m A ZEm
| 3F4m
.e"ff |
1 FEEm
T - a0m L A
LWLDOm £
’ J Dalgu ®
10-0m . +
— xmF D FFIFF
Dosal Kusad : | W
= 1 a4 Quvar
OEal ZTemin _"!:h /F 55,/
wam | 25Dm 210m

L

v
L 3
Y
E 3

40 m

Uzun duvar

EETTTTTTTTTTTT T

N N R R RO,

E5-0m

_r
r
(]

B dn

g3

;/“:
i

35

kekllIAr2e.t ma tesisi i -in t alkawasdkaSuzaukivelSé&bki é m du
1981)
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Bu yapeélardan réhtém yapél ar e, keyée keridin
zararl|l ardan Kkorumak amacéyla yapeéel an, keyeée.:
(Porbaha vEk99®Bi)j.erHl ekiil, 2.116de Japonyadda
ol ukturul muck 65 m wuzunlujundaki duvar ti
gesteril mektedir. Derin kar @&kt ér ma y°nt emi
dayanéméné artérmak wealol mlahlbigkec @gime me Kt i
karekteérma y°ntemininzekdaynaekie dgegukanyaadae!l &
kekil 2.126de g°steril mixktir.

Betonarme Iskele

L

(I

Stabiliteyi ve tasima kapasitesini artrmak Tagsma kapasitesini artrmak

Oturma miktarim azaltmak

Oturma mikttan ve vanal toprak basmcim azaltmake

Kazkh fskele Egimli Deniz Duvar:

i =
LRI

Stabiliteyi ve tasima kapasitesini artrmak
Tasuma kapasitesini artrmak ve yanal toprak basmcum azaltmak Oturma milctarim azaltmalc

ik

kekil2De2r.i n kar éktéerma yapékeamrandakeyégyygal dean
ve Terashi, 2012)



19
24. Derin Karéktérma Y°ntemi Uygul anan Zemin
Derin kar ékt ér ma yenteminiyn |l aygult ahdg] & e me
bajl ayécénén ve y°nteminkubgguhendezemi zeeni ny

y°nt ekngmzee | | ivkel eyr¢iknlee meb ad U réu noul naar aKky i d retkma k ti d c
zeminin dayanéméeneé aea tdketaamyled kelndreak ¢alze | gle¢

Ci zeBgiPRektirilen zeminin dd¥$9@dnéméné arteéer

(o]}
=

1 Bajl ayeéec en tg¢er ¢
c én kalites

(o]}
=

e
. 2Bajl ayé
| |IBajl ayécé maddenin ©° q

3Su ve ijer katké ma

Zeminin fiziksel, kimyasal venineralojik

Losellikleri

Nl|Kyilektirilecek zemi Organik i-erik

Bokl uk suyunun pH de

Su muhtevaseéeé

Karéektérma derecesi

) ) Kar ekt eérma s¢resi
N |{Kar éxktérma dur umu

W N P ODN

Bajlayeceée kalitesi

)

Sécakl

e
Kéerl enm
a

o X

S¢resi
VIK¢egrl enme dur umu

=
[p]]

Nem or

Il sl akl e

X
<

kurul uk/

e
rane
e n

e

o

Yékl eme
Yanal b a

(7]

VI|Y¢ékl eme dur umu

W N Rl 0O DN P

Gerime(Bas én - kesme vb

|l sl ak y°ntemle uygul anan derin kar ékt ér ma \

1mo¢ne5AQ00kg -imento enjekte edilirken kuru
y°ntemi-3@d@ K@POkadar - i(BrecaveBruce200lekkytiel eekdtiilriirl m

zeminin °zellikleri ¢izelge 2. 406te g°steril
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Ci zeWhgeKy2i.l extirilen xeBmcedOh °zell ikl eri (Br

| SLAK Y¥NTEM

Serbest Basén- M{yo2-50MPa(05-5MPagr an¢l er)zeminle
(28 pPen (0,2- 2 MPa kohezyonlu zeminlerjie

KPermeabil i)te kaliyx108- 1x10°m/s
(Bentonitk ul | anél masé hadéejnedie adladg

Eso(El astisi)te Mod{350-1000 x Serbest (lammtavey- muk
150500 x Serbest (@Brazén- muka

Kayma Mukavemeti Serbest basén- mukavemeti <

%40-50 x Serbest basén- mu k a
tekme Mukavemeti |968-14 x Serbest basén- mukayv
28 Genl ¢k SerbestSilt ve killer i --1nS5 7kagtal ¢
Mukavemeti Kuml ar i-in 7 g¢é¢nl ¢k dayane

60 G¢nl ¢k Ser bes

Mukavemeti 28 ge¢nl ¢k dayanéméen 1,5 kat

KURU Y¥NTEM

Drenajséz Kayma NZeminin drenajséz -l&yma muk
(150- 1000 kPa)

507 200 xcy
Elastisi@e Mod¢l 50i1200xq, (-1 ment o)
Qu: Kyilektirilmik zemi)nin s

Kér él ma Def or mas y<%2

25.DerinKar e kKtkét mal aawea®@aclde s ab é

Zemin iyilexktirme y°nteml gPnhdénnbnémermndan
derin kar ekt ér ma ¢dkeonhnoinyuentul ni t ribed & ldlgkd@anmia € e
°nem t akeénBaukntuand €ir- i n - exki t | it alddskaepmy w3deeE @ ml er
ol arak kul |dearinked ragmk ty® mm &kaphsdesinm & a e le nteeame |l | er i n
géuoedhenzer hesaplanmideédBu.y ©° nt e mkagé klemakréenmma g¢éceéngén
bil ekeni v ar deétrak é8man | duigjcdgarns ¢bri srgikn aayermadeaet @ ma
g¢ceklgzekl ara tesir2lgideg® guevielt merkt keki l
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JRN—

10

kekildKa2z.eék temel |l eri n t aPekashvgSharpa, 1980mel kavr
Ou: p@ fQ (21)
Burada

Qu: Nihai ta Kk égmgac ¢
QrKazéek takema ge¢cé
QxKazée&vre sikayptadkeEmas gicfcgde et mektedir.

251.U-t akéma g¢cenegn hesabe

Derin k&koéwrhéeamaun&Ema ug temeglleri -kiark ekygul anan y?°

di kkate al @abligr ak hesapl an
Q= pA pq (2.2)
Burada;

Ap:KazkR&si néeal ané
g:Bi rim al atnak @mxieqicfugde et mektedir.

Op= C ot Xg'dNd+ x0 NBox N (2.3)
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Ek2 30te yer akehpe8né&ej tadek&ereakpeekrtiendliirj eveor a
genellikle- ok k¢- ¢k bir dej er ol dujundseniyedeki t | i ]

ol acakteéer . .azzieemyensaybhaeka d¢R~Eelehesaplanabiirk € ma ¢

o= C%t xqg'N x N (2.9

Burada;

cNKa z éauj-é b ° | g ensininkothezyoninu, z
gNgemin y¢gzeyinden it iod arkemefdkddggedeigsén u- keéesme
Ne,Ng: Takéma gpé¢ii kadeapgémakéedir .

Kohezyonsuz zeminlerdea p €1 an uyayu | Ga mall-dAuiduu - t a2bé ma (g ¢ ¢

ile hesaplanabilir

Q= pA g9 x N (2.5

Ngt akéma gsgseé&gkkdhdarvi@yléiolarakdeg ji kenekt edi r . Bu Kk
tespitiyle ilgili- okayéeéda wpap&ltmeawmb@&Exk.maBarqgkaosageéhda éN
k azdee&r i n,lgiejniirkibn & n(B/B)aefektif s ¢ r t ¢ n me(fNjaekdaz ené&n

yéekl enme kKekl i ne b 8§-laél éoklndaul jaur EBsna pstoannuraaukantidd@are .r
Ngk at s ebyed liarléemi k ol up, Rizage2b8 dl wiet Shm@au mtau (.1 ¢

¢i zeb.geTlaké ifNg) k @ ¢ s gBrakdslave 8harma, 1990

fN°) 20 25 28 30 32 34 36 38 40 42 45
Ng(-akmg kazd 8 12 20 25 35 45 60 80 | 120 | 160 | 230
Nq fore)kazeéek 4 5 8 12 17 22 33 40 60 80 115

Cizelge 258en Ny k at s aiy€ilmayr é der i n karéktéerma kol onl
kazékl ar a benzdmegxi nldené kd alrqay @d s a Bikkdgeerl & n N

al arkmadér
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Zemininefektifs ¢ r t ¢ n ridp raa zéisdee (yap €&l an s ounldaakjé F-aanl eSkPnie
N darbe sayaladaé atd azhe.6gaak i -eki tli arackter me
y°ntemleri dikkate al énarak hesapl anmakt ad?é,

Ci zeb.GRFNA ar beiles gy @s& n d a McGregolr ve Duncail98) (

Zemin Cinsi f N© Referans
Kekeli ve iyi d _ x
daneleri fNj = ef®+25 Dunham (1954)
Yuvarl ak ve ivyi
kekeli ve ¢nifolfNj = 20N Dunham (1954)

zemin daneleri
Yuvarlak ve ¢ni

Zemin daneleri fNj = e®aAN Dunham (1954)

Kuml u ve kuml u [fNj A+ R84) Peck ve difjerl
Kumlu fNj 20Ned*°+ 15 Ohsaki ve difj.
Kaba daneli fNf 3,5 (Nsg)?°+ 20 Mur omachi ve d
Kumlu fNj = 6335 (N>5) Japan Road Assosiation (1990
Kumlu fN] = 1HP020 Hatanaka ve Uchida (1996)

Kohezyonlu zeminl erdleazyaklakrggrpngiygoanamakadda
késa vadede kr iBa seleples kilin u irkihkhe& € W le d s 10 .olarak

dejerlendirilir. Dol ay é saézyd ka tkaph@&ga6ale | u z e
hesapl anér

Qp: pA o)X cN (26)
Net akéma g¢c¢ gganbsaxkeké | daadbkidea]iind meNket ebda jrl. ¢
kat s ayténeledneérni;n,ltiggmenli ngeni kK I(Dfj/f Bnh aj | cdr axh&€jnar | e

NAVFAC tarafédgda@iidgdege sitleamami ktir .

Ci zell.Gdak?2 ma (¢ Nk aft askafRrakdglawe Eharma, 1990)

Di/B Nec
0 6,2
1 78
2 85

04 9
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Kazék
uygundur Bu

Qp=

9 pXXOCA

Kazéepén b°l geminimddre&kknajz é z

°rsel enmemi K

°rsel enmemi K

faydal anél ar ak

i -in

dri a k toBemimairsiéve SPPNdar be

dur umd a

(2.7)

t emel lgenellikle4 G thegpglkbur faitk aNs agéeaé@@amas é
k 0 ly g zE\k®. hile hesaplanabitrn | er d e

k a fcinaz edra ynadneénméal én

n u mulaberatuyazdeernienydi ee ryi ayd &l atne s pi t e

n u mdemmikklerdey a p E & aveyanl&izd@dereeylerden

tZeesnp inti ne dkiolheelziylomeukntuend ibru.
sdikikate lalarak@ un € i | | KKki yi

Keki

ar akt SBuincelemelér sonucunddde edilerk or el asyonl¢drzdBapebaz é1 a

gesteril mektedir

¢i zeBGRFN2 dar becmaywaksdaan d | i KKk

Ar akt ér macé Zemin Cinsi cu (kPa)

Sanglerat (1972) Killer 125N
Siltli Killer 10N

Terzaghi & Peck K n daeeli zeminler 6,25 N
Y¢e¢ksek plastisitel |125N

Sowers 1979) Orta plastisiteli killer 75N
D¢kek plastisiteli |3,75N

Nixon (1982) Killer 12N

Kulhawy & Mayne (1990) Knce daneli zeminl |[29N7

Kyi san ve AnsalKnce zmamiedlier, n=1(443N+38,07

I,> 30 ~4,2N
Stroud (1974) Killer S, = fixN, fi= f(lp) 20< <30 4~5N
I, < 20 6~7 N

Yeksek plagHi,sitel |48N r=0,83
n=113 (Veri sayéseélggaN, r=0,80
Dekek plasElysiteli |33 r=0,76

Sivrikaya & Tol /2 (Vert sayese)l4on r=0,73
Knce daneli zeminl 432N r=0,80
n=226 (Veri sayeéseélgigN, r=0,78
Knce daneld] zemi nl [(0,1l+ 3,10 Neo
n=30 (Veri sayeéseé)]|Nsp<25
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252.¢evs ert sinmesi

Derin kar éxktér ma kohe nbkappddch é 8, & b et@amklleri sgnt ¢ nm

uygul anan y°nt emlgerr - d Kk khkeaaz &k iatl Emalrlakr de ; k
zemhl erde zemin klie fkhaz&lselar agéngameye bajl
zeminlerde ise adezyon kuvvatib aj | € ol arak -evre spgmesi¢gnmesi

g enel o0248aehadaplagabilr

Or= xpxagqk x f (2.8)

Burada;

p :Kazekkesitinin -evre uzunlujunu,
pLKa z éij-einnden ge-tifji zemin tabakal aréenén ka
f :Kazéjgemin tabakasé i-indeki birim -evre sg
Kazégzemin i -indeki bi 2i9m dea valed Bjeu tginkme siif &k
f Ugc' Hiv/K tkan (2.9)

Burada;

cNKazéaj-@&mden g eefektifkphezyanenmi ni n
j-mden ge-tijJi zeminin adezyon katsay
Kazé@j-damden get-adrfjak zleaséhonné kat sayéseéneé

[enl¢

Kazé@j-é@émden geatzekak@dpmignmlteg nkme a- és éné,

ONfKaz @j-édmden ge-tifi z emi ni nniifade etmdktadna d ¢ K ey

Kohezyonsuz zeminlerdeNp ol duj u i s nt b n n2e frddkpgditfade
edilebilir;

f =0k xian (2.10)

Ek2 10kbgaat ay toprak Kagenoel!l &mrtekeiisessrétess ndnee
a-és(f@pem fonksiyonkoldnurimalatBe Kk k ah e ag2ddeki ¢i zel g
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ekitlikler di kkaDeer ianl éknaarréaxiatéénr ensap gkao | éoanal | akreek | i
kazédableamrzz er Imedsebglfiyekt celro nlaxréédma g¢ c¢ heaedgegbé yap
29&kik at s ayfédrae dkaanz e k at sap &lyat er lail énacakt ér .

Ci zebgxezKpi nek agt°srairakd, 2007

Ka z &ifi K
Forek a z & k Ko= 1-sinf
Az depl asman yapan -akma kazék 1 xKoi 1,4 xKo
Y¢ksek deplasman yapan - akma Kk 1xKoi 1,8xKp

E k2. 1dakd, zeminilela z @ k a k@ n dsg, r t ¢ n(ipkulhawy E€988n&maf éndan
° nikemd e ] elril zee2l0jdag ° st er D& mhkkar ekt ér ma kol onl ar
kol onl ar ol dadpaanbiu- idnu rduinzae |kgaer dikkateg k e g mbh leha d e i

Ci zelllgkm zE2 kzemi n s ¢r (Kglmwmeld8d)e ] er | er i

Ka z éZemin Temas Durumu KazékZemin S¢r()¢nmg
P¢ere¢veya kapl anméek - elfosf -0,7f
Kaba -elik [/ Kum 0,7f -0,of

¥nceden d°k¢l mgk bet on|ogf-1,0f

Yerinde d°k¢l mgk bet onf1,0f

Ahkap / Kum 0,8f -0,9f
Zemini - i malreu beéer akeél an k|o,7f -0,85f
Ek2 10Q4dkaskziéj en i -inden ge-tifiji zeminin ort:
hesapl anér ken : exXxe®ieb ¢grots¢tnembislrdniign i tgiikbNi)der i n
kadar dojrusal olarak artteje, bu derinlik
derinikk gevkek kamle&a&rdapeéenéen 10 kat é, orta sékée

seké kumlarda ise kazék -apénéen 20 katé ol a
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\\\\\\}\ “.

::::\\\ 3

NN

sy _ fy

AR A

N

\\\\\\

NN fl 0y
k e kild Kohezyonsuz zeminler i-inde kazék tem
Kohezyoru zeminlerdef =O0durumui - i n bi ri m - eX1béeeki gihiifade¢; n me s i ;
edilebilir.
f Udc (2.11)

Adezyon Uk at s,dyeésaj sez ka@ymaejfayamanmBayEdebir
drenajséz ke@ymaeFagpanB@NM?) sénérl aré i-eris
kat s ayZxl2 #e hé&saplanabili(Birand,2007).c, > 90 ol masé halinde

kat sayéseée2lilodenk icdvzéel imgteer al énacakt ér .
U =01006a&-85x (2.12)

¢i z e lllgAelezyonk a t Is &(Birdnd,2007)

c U
90 0,60
100 0,58
150 0,42
200 0,35
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2.6. Derin K&méwtmeriymhae Kyi |l efiatkiérmal &ry, c£e mliersladréi
st yapédan demieyevagktdpé&kanei pil leamtriaki | ecek

i -ulhakéel mak igtebmé¢ o deh r e mkloloncakhtéekrinaar € t e s g

ediir(keki ) 2.15

|
. Y
NP

a2

b
[
Yy
]

b/z |

|

RN

\X w

Ay

N

bi2

(} N Y d
S \_>
kekildDe2r.in karektéerma kol onl arénén genel yer

Derin karéktérma y°nt emiystlit @ K ié yniadisewgekichiri | en z
derin karéktérma kol onunun heetskaip laanaénré di k k a-

lje mmr Qu/ A zglmn (2-13)

Jemn: Kyil ektirilmik olant/meminin emniyetl i t:
Qu :Derink ar ekt erma kol @nunun takéma g¢cyé
A : Derin karéektgmma kol onu etki alanée

A= a x b (2.14)
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33 KNCELENEN PROJELERLE KLGKLK GENEL E

Derin kar éxkt é@&ryngau |l laonlad mlr &r &rPé&nti nfcaerl kelnémi xnt o jr e
bl ¢m kapsaménda be pemjal €rzien |l y&per. i ncel
pl anl anan der i n nteaiktéakktgepndPal kro |2znd tldeenneén y ° nt

-er - evheessiampdean mékt ér .
3.1. Eskikehir 33000 Kapasitel:@ Stadyum Proje
311.Es ki kehir 3330t0a0d yKuanp aPsriaoiged sMe izdami ny bil gi | e

Eskikehir 33000 Kaplaisi t Bht & Sb ad wednkattéht mmp & s i¢
olukmaktadér. Bu yapa&lnem, tteonell aml iaméediaat3 1dDI3a
Yapé dilatasyon derzleriyle ayrél mék -16 bl ol
5,00 m kot ubdre ok laecraiknt éet. ki s i altendea radye
kekdild de g©°r.,glednejl ¢, adipmia h a fkRan(®7at/m)5ile 173 kPa

(173tnf) arasénda dejikmekte olup, teme?) al ane
dejerine ulaxkmaktadeéer.

230kPA 3730
=301
e

173kPA

kekilLEsBi kehir 33000 Kapakkegl iy, 8tadyemkPso0)]
temel altéendaki geril me dajéel eme
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Yapeéneéni reccari enme Cird VeéUslcnad ;T &) taraf éeemimmn yapé
i ncel eme - al éld nokthda 20ém deranlik,a2snéktadaase 30 m derinlikte
ol mak ¢zere; toplam 280 metkddldesamaaji kayud

ger ¢l mektedir

k e k R.IArazZide sondaj a | &€ k ma | SPTve YD karbt Bumansleri

Arazidesgragpa&j anal ékmal aré esimraegmummanklEEPT ve
czeruyglel anan deneyl erl e su muhtevaseé, doj al
Atterbergl 1 mi t | er i deneyi , é - eksenl i basén- de
yapeélzaemd kn prof i I(Girit v dJply 20A2nSw h & 1a | kuyul ar éne
czerindeki33gegrise reir i k enk iKlt i r
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keki3lEsX.i kehir 33000 Kapassome@a | ISa wuly & mé nPern
¢, z e rkiyerldrgCirit ve Usly 2012)

Kncel emeCiriave dsue a8 42) tyap&fi@amdgygmendajtadda sev
nolu sondakuyusunda £0m;2,35,8,101 1 ve 13 nolu sondwej kuyu
7 nolu sondaj &nolysoida kugusudda 3,5 mP9holusondaj kuyusunda

6,00 m vel2 nolu sondaj kuyusundse5,00m olarakt e s pi t Bei il mi kKar é Kt é
kol onu hes atrekal kbtinenér, 00é mbal,e olymasal s €ebshi gl

5,00 m ol arak dikkate alénméxkteéer .

Zemin inceleme -al éwemahapeo$ eemnisSPRANJdarbebe | i r |
sayé&ilwe ési | t keantemajnil ad (ezi@d)dt e K athda®eehegir &

Ce) ve jeolojik vy k) uduanaakiNyenke jfeaekltePeril eedtiil mi Kkt
Yapé zemininde 13 noktada wuygul ananissondaj

dej er |l eBl6dei gflsger i | mi Kt ir.

Cirit ve Uslu( 201 2) tyaarpaéfl éannd asnon d a | -al ekxmal ar & sc
profillerinin idealize edil mesi sonucu zemi
kapsameénprdil, @0®meiOn 50 m ar as,®50fehl0tm dropgakdy¢ K
plastisitelikil (CL) ,5,00ile 1200m armdgx& k p | a(Mlit),1200 te80,00 ms i | t

ar @sasitikum(SMol arak yorumlanmécxkt er .
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¢i zellgees k3 kehir 33000 Kapasi tNeldarSiteavéegaiyne Pr
hesaplanaMieod € ] er | er i

Kuyu Kuyu
N3c’) SK1 N‘(’) Sk2
X c '2 N @ X c Iqc.) N
=~ = — o~ > P < 1] =~ = 2 =z 3
-§§§gfagagézﬁ» féé,gg,gz“‘&zoééf
1,50 CL 1210,75( 9 - - 9 1,50 CL 9 (0,75 7 - - 7
3,00 CL 131]0,75] 10 - - 10 3,50 CL 12]0,75| 9 - - 9
4,50 CL 31(0,75] 23 - - 23 (YASS) -4,00
(YASS) -4,50 450 | ML |29[o0,75] 22| - - | 22
6,50 ML |50]0,75] 38 - - 38 6,50 CL 33|0,75] 25 - - 25
7,50 ML 4310,75] 32 - - 32 7,50 ML 2210,75] 17 - - 17
9,00 ML |24]0,75| 18 - - 18 9,00 ML | 24]0,75| 18 - - 18
10,50 SM |15|0,75| 11 1139,5/0,85] 9 10,50 ML 2110,75] 16 - - 16
12,00 SM | 24]0,75( 18 | 153,0{0,81| 15 12,00 SM | 27]0,75| 20 | 148,0/0,82| 16
13,50 SM | 21]0,75| 16 | 166,5|0,77| 12 13,50 SM |33]0,75| 25 |161,5/0,79] 20
15,00 ML 5010,75] 38 - - 38 15,00 SM | 48]0,75| 36 | 175,0/0,76| 27
16,50 ML |50]0,75| 38 - - 38 16,50 ML | 42]0,75| 32 - - 32
18,00 SM | 50]0,75| 38| 207,0{ 0,70 26 18,00 ML | 50]0,75| 38 - - 38
19,50 SM | 48]0,75| 36 | 220,5/0,67| 24 19,50 ML 5010,75] 38 - - 38
20,00 CL |47]0,75] 35 - - 35 20,00 ML |50]0,75| 38 - - 38
Kuyu Kuyu
Ni’) SK3 Nz’) SK4
X c '2 2& X c IOCJ 2.8
SE|Eelz|8|8|25|5| 2| | EE|E2|2|8|&|25|5| 2
8~ | N S N - gl |7
1,50 CL 1010,75| 8 - - 8 1,50 CL 8 10,75| 6 - - 6
3,50 CL 11]0,75| 8 - - 8 (YASS) -3,00
(YASS) -4,00 3,50 CL 1310,75| 10 - - 10
4,50 CL 10]0,75] 8 - - 8 4,50 CL 13]0,75] 10 - - 10
6,50 CL 180,75 14 - - 14 6,50 CL 16| 0,75| 12 - - 12
7,50 ML 25(0,75] 19 - - 19 7,50 ML 1810,75| 14 - - 14
9,00 ML 26 (0,75] 20 - - 20 9,00 ML 2310,75] 17 - - 17
10,50 ML |50/]0,75] - - - - 10,50 SM |50(0,75] 38 | 124,5/0,90| 34
12,00 SM |50/]0,75] - - - - 12,00 SM |[30]0,75| 23 ]138,0{0,85] 20
13,50 SM | 50/]0,75| - - - - 13,50 SM |50(0,75] 38 | 151,5/0,81| 31
15,00 SM |50/ 0,75] - - - - 15,00 SM |50/10,75] - - - -
16,50 SM |50/ 0,75| - - - - 16,50 SM |1810,75| 14 | 178,5/0,75| 10
18,00 ML |31]0,75| 23 - - 23 18,00 SM |501(0,75] 38 | 192,0|10,72| 27
19,50 ML |50/]0,75] - - - - 19,50 SM | 50]0,75| 38| 205,5|0,70| 27
20,00 ML |50]0,75| 38 - - 38 21,00 SM |50/]0,75]| - - - -
22,50 SM |50]0,75] 38 | 232,5|0,66| 25
24,00 SM |50/]0,75] - - - -
25,50 SM | 22]0,75| 17 - - 17
27,00 ML 4210,75| 32 - - 32
28,50 ML 50(0,75] 38 - - 38
30,00 SM |50]0,75| 38 - - 38
1SPFN dar be sayése
2 Enerji d¢zeltme faktor ¢
3 Teorik serbest d¢kme tokmak enerjisinin %606éna g¢g°©
4 Derinlik d¢gzeltme faktor ¢
5Teori k serbest d¢kme tokmak enerjisinin %606éna ve
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¢i za8ll¢devamEs ki kehir 33000 Kapasi-N edar bSd ragdayyuém
vehesaplanaNieod €] er | er i

K,‘\%“ SK5 KI‘\%” SK6
= c '2 2.8 = c '2 Z&
EE |Eo 2|8 |2|25|5]| 3 SE |Ee |28 |2|25|5]| 3
g= | qo ¢ g | & g
1,50 ML 1110,75| 8 - - 1,50 ML 131 0,75| 10 - - 10
3,00 ML 1210,75] 9 - - 9 3,00 ML 170,75 13 - - 13
(YASS) -4,00 (YASS) -3,50
4,50 ML 220,75 17 - - 17 4,50 ML 1210,751 9 - - 9
6,00 ML 2910,75] 22 - - 22 6,00 ML 2810,75| 21 - - 21
7,50 ML 2910,75] 22 - - 22 7,50 ML 161 0,75] 12 - - 12
9,50 SM 4910,75| 37 | 125,5/0,89| 33 9,50 ML 191 0,75] 14 - - 14
10,50 SM 4610,75| 35| 134,5/0,86| 30 10,50 ML 421 0,75] 32 - - 32
12,50 SM 5010,75| 38 1152,5/0,81] 31 12,00 SM 5010,75| 38 |143,0/0,84| 32
13,50 SM 5010,75| 38 1161,5/0,79] 30 13,50 SM |50/|0,75] - - - -
15,00 SM 5010,75| 38 1175,0/0,76] 29 15,00 SM |50/|0,75] - - - -
16,50 SM 4710,75| 35 188,5|0,73| 25 16,50 SM |50/|0,75] - - - -
18,00 SM 501 0,75 38 | 202,0]0,70] 27 18,00 SM 5010,75| 38 |197,0]0,71| 27
19,50 SM 5010,75| 38 | 215,5/0,68]| 26 19,50 SM |50/|0,75] - - - -
20,00 SM 50|0,75| 38 |220,0]10,67| 26 20,00 SM |50/|0,75] - - - -
K,‘\%” SK7 Kll\%” SK8
. c e 2 . e 2
EE|Ee|2|8|2|25|5)| 2 EE|Eo|2|8|2|25| 5| 2
a N @ 3 8 N @ 3
1,50 ML 101 0,75| 8 - - 8 1,50 CL 161 0,75] 12 - - 12
3,00 ML 1410,75] 11 - - 11 3,00 CL 20| 0,75| 15 - - 15
(YASS) -3,00 (YASS) -4,00
4,50 ML 2010,75| 15 - - 15 4,50 CL 1910,75] 14 - - 14
6,00 ML 2510,75] 19 - - 19 6,00 CL 26 0,75| 20 - - 20
7,50 ML 2010,75| 15 - - 15 7,50 CL 2410,75| 18 - - 18
9,00 ML 3110,75| 23 - - 23 9,00 CL 3310,75] 25 - - 25
10,50 ML 481 0,75| 36 - - 36 10,50 CL 441 0,75] 33 - - 33
12,00 SM 50| 0,75| 38 1138,0/0,85| 32 12,00 SM 431 0,75| 32 |1 148,0(0,82| 26
13,50 SM 46| 0,75| 351 151,5/0,81| 28 13,50 SM 401 0,75| 30 |1161,5/0,79| 24
15,00 SM 38| 0,75( 29 1 165,0[0,78| 23 15,00 SM 501 0,75| 38 |175,010,76] 29
16,50 SM 31(0,75| 231178,5/0,75| 17 16,50 ML 50| 0,75| 38 - - 38
18,00 SM 47| 0,75| 351192,010,72| 25 18,50 ML 50| 0,75| 38 - - 38
19,50 SM 50| 0,75| 38 | 205,5/0,70| 27 19,50 ML 50| 0,75| 38 - - 38
20,00 SM 49| 0,75( 37 1210,0[0,69| 26 20,00 ML 311]0,75] 23 - - 23




34

¢i za8lL.devamEs ki kehir 33000 Kapasi-N edar BSdaraglayyuem
vehesaplanaNieod €] er | er i
o SK9 o SK10
= c '2 & X c '2 &
SE|Eo|z|8|2|25|5| 2| | 2|5~ |2|8|2|25|5]| 2
a N =3 a N & =3
15 | cL [ofoms| 7| - | -] 7 150 | cL [10|0,75] 8 | - - | 8
300 | cL [11]o7s| 8| - | - | 8 300 | cL [11]075] 8 | - - | 8
450 | cL |23]|o075|17| - | - | 17 (YASS) -4,00
(YASS) -6,00 450 | cL |20]0,75] 15| - - | 15
650 | ML [31]o75] 23] - [ - [ 23 6,00 | ML [22]075]| 17| - - | 17
750 [ ML [32]075] 24| - | - | 24 750 | ML [37]0,75] 28| - - | 28
9,00 [ sm [38]0,75] 29| 141,0{0,84] 24 9,00 | ML [42]0,75] 32| - - | 32
1050 | sm |40 0,75] 30| 154,5/0,80] 24 1050 | ML [46]0,75| 35| - - | 35
12,00 | sm [41]0,75| 31]168,0[0,77 24 1200 | ML [46]0,75[35] - - | 35
1350 | sm |[46]0,75| 35| 181,5[/0,74| 26 1350 | ML [44]0,75| 33| - - | 33
1500 | sm [50[0,75] 38]195,0[0,72] 27 1550 | ML [50]0,75] 38| - - | 38
16,50 | sm |50 0,75] 38| 208,5/0,69] 26 1650 | ML [50]0,75] 38| - - | 38
18,00 | sm [50]0,75]| 38]222,0{0,67| 26 1800 | ML [50]0,75] 38| - - | 38
1950 | ML [36|o075]27] - | - | 27 1950 | sm [50]0,75] 38| 215,5/0,68] 26
2000 | ML [33]o75[25] - | - | 25 20,00 | sm [48]0,75] 36 [ 220,0{0,67| 24
Kuyu Kuyu
A SK11 A SK12
X clg %@ ° X CIOCJ %&\ °
ggggz“’&fagég -géggz‘ﬁfosééf
1,50 | cL [21]|075|/16| - | - | 16 1,50 | cL [11|075| 8 | - - | 8
300 | cL [15]|o75( 12| - | - | 12 300 [ cL [12]075[ 9| - -1 9
(YASS) -4,00 450 | cL |19]|0,75| 14| - - | 14
450 | cL |9 o8| 7| - | - | 7 (YASS) -5,00
6,00 | SM [13]0,75|/ 10| 940 - | 10 650 | cL [21|o075] 16| - - | 16
750 | sm [21]0,75| 16 | 107,5[0,96| 15 750 | cL [27]|075[ 20| - - | 20
9,00 | SM [25]0,75[ 19 |121,0{0,91| 17 9,00 | ML [25]|0,75[ 19| - - | 19
10,50 | Sm |27[0,75[ 20| 134,5/0,86| 17 1050 | ML [32|0,75| 24| - - | 24
1200 | ML [26f075[ 20| - | - | 20 1250 | ML [19|0,75] 14| - - | 14
1350 | ML [40]0,75/ 30| - | - | 30 1350 | ML [30]075] 23| - - | 23
1500 | ML [46]075|35]| - | - | 35 1500 | ML [46[075] 35| - - | 35
1650 | ML [50[0,75[38| - | - | 38 1650 | ML [50[0,75| 38| - - | 38
18,00 | sm [50(0,75[ 38 |202,0{0,70| 27 1850 | sm [42(0,75[ 32| 216,5/0,68| 22
1950 | sm [50(0,75| 38| 215,5/0,68| 26 1950 | sm [45(0,75[ 34| 225,5/0,67| 23
20,00 | sm [50]0,75( 38 | 220,0{0,67| 26 21,00 | ML [50]0,75| 38| - - | 38
2250 | ML [50]0,75[ 38| - - | 38
2400 | ML [50|0,75| 38| - - | 38
2550 | ML [50|0,75| 38| - - | 38
27,00 | SM [50]0,75| 38 | 293,0|0,58| 22
28,50 | SM |[50]0,75| 38 |306,5/0,57| 22
30,50 | SM [50]0,75| 38 |324,5/0,55| 21
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¢i za8lL.devamEs ki kehir 33000 Kapasi-N edar BSdaraglayyuem
vehesaplanaNigod e ] er | er i

Kuyu
Ni’) SK13
= Clg 2&
SE|Ee (2|8 |2|25|6]| 2
87 | Ne S =
150 | ML |2ao7s[ 1] - [ - [ 12
300 | ML |9lo7s| 7] - | -7
(YASS) -4,00
450 | ML [19fo75[ 14 - | - [ 14
650 | ML |22|o7s[ 27| - | - | 17
750 | ML |19|075[ 14| - | - | 14
900 | ML |26|075[ 20| - | - | 20
1050 | ML [32]o7s| 24| - | - | 24
12,00 | ML [44]o7s[33] - | - | 33
13550 | sm |43]o0,75| 32 [161,5]0,79] 25
1500 | ML |s0]o0,75[38| - | - | 38
16550 | ML |50]o0,75[38| - | - | 38
18,00 | ML [48]o7s[36| - | - | 36
1950 | ML [50]o0,75[38| - | - | 38
20,00 | ML |50|075[38] - | - | 38

Cirit ve Uslu( 201 2) thaarzaefr gemidismaiemeRaporunda sunulan deneyler

(SPT, konsolidasyonsudd r e naj s é z e - e k s e rsdbnucundazesnmmin - dene
emniyetlib r ¢ & Kk kapeasitesininlll kPa (11,1t/4 ol duju tespit edi lr
gelen y¢klerin tesiriyl elerirm,dyze nmiekapasitesiad &« &mal
dej eriyrrdenyerolbmaységék sebdbi ytlakapmmsesimioblemi
beklenmektedirAy r dcva& 2 01 3) taraféndan hazér lygrkan gg§ e

yapélan otur,mman lygckiasyelkmaOeaminelr @ ebel errbunde ol ¢
dej ermiadd/ee t emel | er ir-iinn dezzé knt @ufe@nem aanmdan! | mi t |
al énamenwmunu-1| aréndpapéesilaaynd hbheamal amaklk i zi S (
incelenen alanda sévélakma riski olduju tes]
Yapéneéen radye t emel alténda ol ukan geriln
kapasitesden f azl a ol masé, oturma miktaréneén rac
czerinde ol masé ve incel enenAvad2éild)idear asfeevred arx |

zemin iyilektirme yalgélamayeé ng enméded rui yng Ukl agrinéaxgt|

kol onl aré zemin i Mielreck thi remda | yfirktteami. ol ar ak
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312.Eski kehir 33000 Kapasiéeerein Bamdyuer iRa oke

czell i kl eri ve takeéema g¢c¢ hesabe
Zemin i yil ektirme &¢&lndlk my?®° adhaamlek i msyedgk aft ent €
kol omémandéei; t akéma ge¢vezgemirmddikeiml eevel akma ri

al énar ak tasarl anmeka&r . y°Buendles i unly gkudiraénkatné
kol onl &@mmnémap8fAda ve 8 m uzunlujunda ol mak
olukan geril melerin dejikken ol masé sebebiy

ver i |IDeirktni rk.ar ekt ér ma k3dldeo rg® rsu re retirilipmi kiketasiri et ki t BKr

koo onunun uygul anmasé sérasénda su/ -imento o
CL
-5.00 ( YASS )

P s Von P P P Fom P P Fm P P P P P Pls i P Pl T I P P P P P T P P P T P i P T B P P s Fh +
|
[ ML [ |7 - B

-12.00

= e i Emes =i T -13.00
- SM - - | S

L =« degisken

kekdEsBi kehir 33000 Kaipaisnteeii Stlhayeamt &r maq

Derinkar €kt ér ma tékoeksenid aassé&n-i -danyanémé deneyl er
deneyl er o & df8asréknldéea kol ondan kar ot numunel er
dayanmeéomialam®&E& 0, 23 MPa ol arlak ake lyi°mlt ederimiexk tuiyrg.u |
kar @€kt ér ma &iodeddnd @ébteed i 1 t-iilnen el astisite mod
al éndej éenda, el asti si t 850imdadQklastné¢ na rbaal ség né-n ddaa
g°rektedit BudurumdagE s ki kehir 33000 Kapasiteli Stady
uygul anan mderkol kilassred eéedaia eetsiassi t e modg¢l ¢, S
dayana&m®dnéne 1000 de] eG7bkeardilemirma ko dti klkamaes &l @
6905MPa ol arak hesapl anél méxktér .

Derinkae Kkt ér ma akelmhregagb éeé mas éyasp@hbandbhacak kat

ve exitlikleri, zemi n prGedteknik iparametrel@ezderin | i k1 er
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kar ekt ér ma kol on32deverienekiedinZleaeni ini &i delrgen hacir

(g CiritveUslu( 2012) tharcz&frémadam Raponndannakéepmexkt ér

CiritveUslu( 2012) tharza&frémdmam Raparundan siit(Mk) eelkie(@iLy

tabakal arénén ddgrshkipl Bomaderdaering diré ot duma kol c
t asar é nkeonhae zeysoans dej er | esittleri d¢ iRz &l peetirBlend Gd e el
Stroud upbbg®@agprpdaki ekKi tl iHdsnadpelna nfm&yd &Iran B ua
kohezyonnndb@eJiel200erkiot | ar é98ikerlkPac eljaer | er i aras

ol duju g°r ¢l mektedir .

cx 6-7 X N

¢Ci zel2gBs k3 .kehir 33000 Kapastitt@eslair é/i8a acysam R

parametreleriveelr i n kar ékt érma kolonu °zell ik
=1- S - = 2 ==
g ; - |E It < > @ o c s
1 8 o o o n o o g % [
e |<<| 2 Vel & > [T <ol IS
E| @ | Kohezyon @ o © N e = |zE|”
. — g = o - ; — — Sl —
Derinlik € 5 Z c_EG c WPa) zl |1z ~ $ cE|CEleX 8 <
PIT | & o 4 - 5 c<| c>
N g o - < le w 3 =
= 13 a X ¥ |83
@ ¥ | lf 2
1,50-1,95 [cL| 19 | 9
3,00-350 | cL| 19 | 10
450-500 [cL| 19 | 14
(Temel Seviyesi -5,00
500-750 |ML| 19 | 20
98 7x14)| | | . )
9,00-950 [ML [ 19 | 22 | 100" o 058 | 7,00 o8| 0s0] 251
10,50-12,00 | ML | 19 | 26
12,00-13,00 | sSM| 19 | 22 - 22| 34| 34 |0,440| - | 1,00

10,501ile 13,00m kot | ar é araséendaki efékifsgzygmsmez az &%
¢i zeb ge dodidilen Hat anak a vV e behikad&iécdial @ D@ e d
faydal aBAl at akm&khésapl an

f' (201 %¢N 20A
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Fakat b u eki tl ik t emi z kuml ar i - i efekiifi kkat e

t ¢nmEarat-eérs év e Bentl ey (1991) tarafeéendan

-

S ¢
sénérl andérél mékt eéer .

Ci zed Redvwkrlen Ng kat s a gfédif assreer t ¢ nme fNpb &jsléeaéma ol(ar al
¢i z e2l5gecadezyon )k at s aiysed ak ®@hezyona (cN)loodahl & ol

al énméxkt ér .

Derinkar ékt érma kol onunun takéma g¢cy¢ hesabeée
Ssé¢rtéenmesinimn kdieri b #dar ewd @§ mké@nt lb3kamdwamu o | o

kabul edil mik ve kolon boyunun kolon kritik

T2 TN R7% 1
N
NN | ML
NN \ g
NN o
NN i g
2
]
N I
|
NN SM

kekbEsRBi kehir 33000 Kapadsit al k &aobeuauthgeuvnraeP r o j e
s¢rtenmesinin kriti k derinlifjgi

Derinkar ékt érma kol onunun uin siltk gusnnfeM) ® h médaué und
sebebiyleu - t akéma g¢c¢ hesabénén yapélabil mesi
i -inden ge-tifiji t abakaBlirléen hdesskapy kaefdkteekkttiéfr . g

geriime lesaplags é r asénda suyun bifolmahakia aj@ektedre
q' = 19 x (5;00 7% 0D, 60 160D ,kONO m (3.2)
Derink ar ekt er ma- kloé omégmadg2tideh@mapl anmékt ér

Q= pA gq'¢= xXO,N0 x 167 x 22 = 1837 kN
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Derink ar ekt €ér ma kol onuntugnr lieriin dfeany koleE et d | §dnunjeusnd ¢
hesapl!l aih VLK eemsilti kim (SM)t abakaséndaki -evre sg¢grt
hesaplaaraktoplam€mé k Gile(ML) t abakasé i -indeki -28we e s ¢rt

Ek. e iltll i kl erinden faydal anél arak akajédaki
Expxgk x ¢ = 2,51 x 7,00 x 98 x 0,58 = 999
Silth kum(SM)t abakasé i -indeki -evr e ss ¢ kdlogumme s i h

i -inden ghmBeéeni joirtabdbhmbha d¢ikey32el ek thiefsagé ainime

Ortalama d¢key efektif geril me hesapl areée sé

ol arak al é@énméxteéer.
dv= 19 x7,(050,0WD% x (7, 0®@X Wm?0, 50) = 132

Derink ar ekt ér mailtlikar (BMyt mbma kasé i -i ndetkes abeévr e

Ek28 ve Ekk.i t2.ilko eri nden faydal anél arak akaj €
Q= xpxagql x OKx xtian2, 51 x 1,00 X¥=01240kN 163 x t

Derink ar ékxt @érma kol onunun -evre s ¢i(Ql)yasiflie si ni n
kum (SM) t abakal ar é i -in bul una3bdedeperled¢jtéop

hesapl anméxkt eéer .
Q= 1Qh 1Qe999 121 = 1120 kN (3.3)

Derink ar ékt &ér ma kol uw-nuthaukné nhae sgapd éa nvaen - evr e sS¢r

takéma g¢c¢g aki kloptd e ma it @kilmea ugl¢ackeenlemeEkkt. & r .
Q= p® @ 1837RH+ 29 537 2k9obn (3.4

Derink ar e Kk tl @mma ukno e mni y @l i d @awkeEmlai) lgkfo&lotiUmn¢ uf
késmé i-in 3, kol onun yanal késémilldztore i -1in

ol arak hesaplanméxkt ér .
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Eskikehir 33000 Kapasit,Avig@&9tl8dy umr@mrf @jnasain |
geoteknik rapordé2 s| ak y°nt el en wWyegulndna&n veeiB0 cm

karekteérma kolonlare i-in takéma (g¢ce¢ 264
hesapl anmax telkkanmpas éBaué h e s a p | a n aile gebtekrile nagmrdag ¢ C ¢

hesapl ananbirimktarE makbegc gk g°stermektedir.

Bu farkleéléjémsbakl|l g@éatembepluggrgiul anan deri

takéma ggerahesade

1 Bu- al &ramas a m&odaljae rklud rlianfvMVE@ @B 238) taraf éndan
geoteknik rapord8PT-Ndar be s akyuélllaarnéénémas éndan,

1 Zemin profilindekikum(SM)t abak asé&ali&kms @ménda efektif s,
34A ol arak dik&ktassey caslleiwakee®Kki 3N t ar af éndan
geoteknik raporda f e kt i f s¢rtenme a-ésé kathAapéanénér
se-i |l mesinden,

1 Zemin profilindekisilt (ML) t a b a k a sad ,ekkdmpas a ménda dg¢sik¢ek pl a
ol arak dejner | AR B) | itrakeaf éndan haatar | anan
pl astisiteld] kil efeklifkodle zgdei e lgipnzd idraijd eerdienki

bul unduwrlumMamemdan kaynakl anmaktadeér
33.2. 650 Yataklé ¢orum Devlet Hastanesi
321650 Yat akDeév |Ceotr uHa sd mé& evsa 2 eminn ybi |l gi |l er i

650 Yataklée ¢oruml|lBewlsgtonHaetranesii yl e ayr él
czere mini in@mksitinr sekiz kkad e ] i K ken k alR bloktdnet | er i |
ol ukmakt adeéer . Bu2l3ySamp@&inem, tteonell aml iaméediart . al a
Yapénéen rddp® memeol ubDyke yolygdkdketréarm. et ki si a l
alt endalerk e 364 ag°mes | détjegmegi bail anén@é3kPa{{8] unl uj

t/m?) ile 219 kPa (21,4m?) ar asénda deji kmektedir.
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73kPA g Rl = — 219kPA

tfm) T

EBEEEEEERIT2d 8.6 10.0¢ 11520 12000

kekb.658. Yatakl & ¢orumdiBewl gt kHaegt ean&sgisii -ailn
alténdaki geril me daj él éme

Yapénén zemin i Agggiée@mal) ak axk méd Eeanmhanoeleyea p el meé |
-al éksmarlaags@&nda 18 noktada 20 m derinlikte, 2
toplam 420 m temel sondaj Kuyusu a-€él mekter

SPT ve UDaPeékmakdemunel er ¢zerinde wuygul anan

doj al birim haci m aAté&bedgléi] @i tbled riir | ceeamme Ki, , ay+
deneyi , konsolidasyon ve Kikme dehApy,dmri y
2011).

Kncel emeAdyagl (aB 01 1) tyampa&fiamdasmndaj |l arda yer al
7, 12 ve 17 nolu sondaj kuyul arénda 0, 20 m;
kuyusunda 0,30 m; 6, 8, 13 ve 16 sondaj Kuyt
m; 10 ve 11 nolu sondajky ul ar énda 0, 50 m; 14 nolu sonda
sondaj kuyusunda 1,00 m; 18 nolu sondaj kuyusunda 1,65 m; 19 nolu sondaj kuyusunda 1,60

m ve 20 nolu sondaj kuyus undTlaa siasree mid,a5 5 ém saul

seviyesilL,50 mola ak di k ktagre al €én méck
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Zemin inceleme -al ékmal aré seér aseénNldarbebel i r | «
sayelhrk ve silt katmanl @r, érkdian e&mad rmain | dag zeenldt
Ce) ve jeolojik yeiRuguamel Meotie | eakt ®dIlder ied( € mi

zemininde 20 noktada uygul anan sgddppr kayiul

Ci z8l B g°steril miktir
AygehO011) tyap&fi@amdasmnda -al ékmal aré sonucu
ideali ze edil mesi sonucu zemin profild.i sapt

zemin profili,0,00ile0, 50 m ar asé& n édba thi0 tno parraakstéa nd, ¢ KO¢, kS
kilden CL), 6,50ile 13, 50 m ar as é si350ile80 k@ondisen g k& e , 1
pl astisiteld:] kil den (CL) olukmaktadeéer

¢Ci zeB®BO03 Yatakl & ¢cor umSHFRvV H at b &welgcaapl@nans i -
Nieode] er | er i

o sK1 o SK2
x c < w | =T “ X c - Z< o
(YASS) -0,20 (YASS) -0,20

1,73 CL 10]0,75( 8 - - 8 1,73 CL 11]0,75| 8 - - 8
3,73 SM 90,751 7 | 356 | - 7 3,73 CL 8 [0,75] 6 - - 6
4,73 SM |30|0,75| 23| 446 | - 23 4,73 CL 13]0,75( 10 - - 10
6,73 SM |35|0,75| 26| 62,6 | - 26 6,23 SM |28]0,75) 21| 58,1 | - 21
7,73 SM |24]0,75| 18| 716 | - 18 7,73 SM |[23]0,75| 17| 716 | - 17
9,23 SM |28]0,75| 21| 85,1 - 21 9,23 SM |[60]0,75| 45| 85,1 | - 45
10,73 SM |[25]0,75] 19| 986 | - 19 10,73 SM |[50]0,75| 38| 986 | - 38
12,23 SM |31]0,75| 23 1112,0/0,94| 22 12,23 SM |49]0,75]| 37 1112,0/10,94| 35
13,73 CL [26]0,75] 20 - - 20 13,73 SM |49]0,75| 37 1125,6/0,89| 33
15,23 CL [22]0,75| 17 - - 17 15,23 CL [36]0,75] 27 - - 27
16,73 CL [31]0,75] 23 - - 23 16,73 CL [43]0,75] 32 - - 32
18,23 CL |32]0,75| 24 - - 24 18,23 CL |44]0,75] 33 - - 33
19,73 CL |27]0,75] 20 - - 20 19,73 CL [49]0,75] 37 - - 37

1SPFN darbe sayése

2 Enerji d¢zeltme faktor g

3 Teorik serbest d¢kme t oekinai kIl neinke rvjuirsuikn isna yye6s0eé é na g?©°

4 Derinlik d¢gzeltme faktor g

5 Teorik serbest d¢kme tokmak enerjisinin %606éna ve
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¢Cizelge 36830 Ydeakhimg¢ ¢cor um SPH\v |deatr bld a sstaayréd sait
hesaplananNsod e J er | er i

KIL\%” SK3 K&’(”“ SK4
X clg & X CIGCJ N
SE|Ee|2|8|£|25|6] 3 EE |se|2|8|£|25|5 ]| 2
A N 3 a N & 3

(YASS) -0,80 (YASS) -0,30
173 | cL [12]o7s[ o - [ - o 173 | cL [12]o7s[ o - [ - ] o
373 | cL [13|o75[10] - | - [ 10 373 | cL [11fo7s| 8| - | - | 8
473 | cL [wafo7s|1a| - | - [ 12 473 | cL [13fo75|10] - | - | 10
623 | cL |1alo7s| 12| - | - [ 11 623 | cL [12fo7s| 9| - | - | o
773 | sm [47|om| 35| 776 - | 35 773 | sm [31075] 23| 726 - | 23
923 | sm [35|075[ 26| 911 | - | 26 923 | sm [33|075] 25| 861| - | 25
10,73 | sM |[39]0,75| 29 [ 104,6[0,08] 28 10,73 | sm [41]o,75 31| 996 - | 31
12,23 | sm |57]0,75| 43 |118,1]0,92] 40 12,23 | sM |58]0,75| 44 [113,1]0,04] 41
13,73 | sm [48|0,75] 36 | 131,6]0,87| 31 13,73 | sm [47|0,75] 35 [126,6]0,89| 31
1523 | sMm |[54]0,75| 41 [145,1|0,83] 34 1523 | sM |[61]0,75| 46 | 140,1|0,84] 39
16,73 | cL [30]o7s[ 23] - | - | 23 1720 | cL [3s5]|o7s[26| - | - | 26
1823 | cL [33|o7s[25] - | - | 25 1823 | cL |32]|o7s[24a| - | - | 24
19,73 | cL [38|o7s| 20| - | - | 29 19,73 | cL [46o075| 35| - | - | 35
o SK5 o SK6
X c '2 28 X c Iz 28
EE |Eo |28 |2|25|5| 3 EE |Eo|2|8|2|25|5| 5
A N & =3 a N & <3

(YASS) -0,20 (YASS) -0,40
173 | cL [olozs| 7| - | -] 7 1,73 | cL [s|o7msl6| - | - | 6
373 | cL |10fo7s| 8| - | - | 8 373 | cL |12flo7s| 9| - | -
473 | cL |11fo7s| 8| - | - | 8 473 | cu |aafo7s|1a| - | - | 12
623 | cL |12flo7s| 9| - | - | 9 623 | sm [19|075| 14| 601 | - | 14
773 | sm |29|0,75| 22| 716| - | 22 773 | sm |20|0,75| 15| 736 - | 15
923 | sm |[31|075[23|851]| - | 23 923 | sm [29|0,75] 22| 87,1| - | 22
10,73 | sM |[33|0,75| 25| 986 | - | 25 10,73 | sM |[38|0,75| 29 [100,6] - | 29
12,23 | sm |[42]0,75| 32 | 112,1]0,94| 30 12,23 | sM |[41]0,75] 31 [ 114,1[0,94] 29
13,73 | cL |22|o7s| 17| - | - | 17 13,73 | sM |[36]0,75| 27 | 127,6| 0,89 24
1523 | cL [26|o75[ 20| - | - | 20 1523 | cL [25|o075 19| - | - | 19
16,73 | cL [27|o7s{ 20| - | - | 20 16,73 | cL [27]o7s[ 20| - | - [ 20
1823 | cL [31|o7s[23| - | - | 23 1823 | cL [32|o7s|24a| - | - | 24
19,73 | cL |[36|o7s|27| - | - | 27 19,73 | cL |[38|o75[ 29| - | - | 29
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¢Cizel ge 3658Yat(aklveamor um DeSPFNe td aHabset asneeysé |l ait
hesaplananNsod e J er | er i

KIL\%” SK7 Klt\‘li’)“ SK8
X c '2 N X c '2 28
& N @ = 8 N & =3

(YASS) -0,20 (YASS) -0,40
173 | cL |12]o7s] o] - [ -] o 173 | cL [7]o7s|s] - | -1 s
323 | cL |[slo7s|6| - | - | 6 373 | cL |12|o7s| 90| - | -
523 | cL [s8]o7s|6 | - | - | 6 473 | cL [13|o7s[20] - | - [ 10
673 | sM |17]|075] 13| 626 - | 13 673 | cL |16]o7s| 12| - | - | 12
773 | sm |20]075| 15| 716 - | 15 773 | sm |s0]075] 38| 736 - | 38
923 | sm [31]|075] 23] 851 | - | 23 923 | sm [s59]075| 44| 871 - | 44
1073 | sm [35]0,75] 26| 986 | - | 26 10,73 | sm |s8]0,75| 44 | 100,6] - | 44
1223 | sm |42]0,75] 32| 112,1|0,94| 30 1223 | sm |49]0,75| 37| 114,1[0,04] 35
1373 | sm |43]0,75] 32| 125,6/0,89] 29 1373 | sm |49]0,75| 37| 127.6/0,89] 33
1523 | sM |50]0,75( 38 {139,1/0,85| 32 1523 | sMm |40]o0,75| 30| 141,1[0,84] 25
1673 | oL |28|o7s[21] - | - | 22 16,73 | sM |35]0,75| 26 | 154,6/0,80] 21
1823 | cL [33]|o075[25| - | - | 25 1823 | cL [22]o7s| 7] - | - | 17
1973 | cL [36|o7s[27] - | - | 27 1973 | cL [27]o07s[20] - | - | 20
hos SK9 s SK10
— clz 28 x clqc) Z
SE|Ee || |2|25|s| 5| | S| |2|o|2|25] 5] 2
& N ) 8 N @ =3

(YASS) -0,25 (YASS) -0,50
173 [ cL [efo7s[s] - [ -5 173 [ cL [s]o7s[a] - [ -1 4
323 | cL |[sloms|e| - | -6 323 | cL [oloms| 7| - | -7
523 | cL |s|oms|6| - | - |6 523 | cL w0075 8| - | - | 8
673 | sM |16|075| 12| 631 - | 12 673 | sM |17]075| 13| 656 - | 13
773 | sm |22|075| 17| 721 | - | 17 773 | sm |24]|075| 18] 746 - | 18
923 | sm |38|o75/29] 856 | - | 29 923 | sm |29]075| 22881 - | 22
1073 | sM |40|0,75| 30 99,1 - | 30 1073 | sm |32]0,75| 24 | 101,6/0,99| 24
1223 | sm |41]0,75] 311126/ 0,94 29 1223 | sm |35]0,75| 26 | 115,1| 0,03| 24
1373 | sM |46|0,75] 35 [ 126,1|0,89] 31 1373 | cL |23|o7s| 17| - | - | 17
1523 | sM |50|0,75| 38 139,1|0,85] 32 1523 | cL [32]075| 24| - | - | 24
1673 | cL |s0|075| 38| - | - | 38 1673 | cL |36|075| 27| - | - | 27
1823 | cL |s0|075| 38| - | - | 38 1823 | cL |39]|075| 20| - | - | 29
1973 | cL |36|o7s| 27| - | - | 27 1973 | cL |43]|o7s| 32| - | - | =2
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¢Cizelge 36830 Ydeakhimg¢ ¢cor um SPH\v |deatr bld a sstaayréd sait
hesaplananNsod e J er | er i

Kuyu Kuyu
No SK11 No SK14
) S o >

X~ 2 X~ Z &
St |Eol|ls| e |8|ZE|z|B8|| Ee|Eels|ule|ZEls] B
5< & o 2 O Z | > E @] = 5< ’21) 0 P4 O Z | > 5 O =
D N—r' D N

(YASS) -0,50 (YASS) -1,50
1,73 CL 8 [0,75] 6 - - 6 1,73 CL 11(0,75| 8 - - 8
3,73 CL 11(0,75| 8 - - 8 3,73 CL 14 (0,75] 11 - - 11
4,73 CL 15(0,75] 11 - - 11 6,73 CL 15(0,75] 11 - - 11
6,23 CL 18 | 0,75] 14 - - 14 7,73 SM | 2410,75| 18| 84,6 - 18
7,73 SM | 38(0,75| 29| 74,6 - 29 9,23 SM |50(0,75] 38| 98,1 - 38
9,23 SM | 42]0,75| 32| 881 - 32 10,73 SM | 4410,75] 33| 111,6(0,95( 31
10,73 CL 30]0,75( 23 - - 23 12,23 SM |38]0,75| 29 | 125,1|0,89| 26
12,23 CL 30]0,75( 23 - - 23 13,73 SM | 36]0,75]| 27 | 138,6(0,85| 23
13,73 CL 331]0,75( 25 - - 25 15,23 SM | 35]0,75] 26 | 152,1|0,81| 21
15,23 CL 35]0,75( 26 - - 26 16,73 CL 27| 0,75| 20 - - 20
16,73 CL 4910,75| 37 - - 37 19,73 CL 2910,75| 22 - - 22
18,23 CL 36 | 0,75 27 - - 27 21,23 CL |40]0,75]| 30 - - 30
19,73 CL 261 0,75( 20 - - 20 22,73 CL |46|0,75| 35 - - 35
21,23 CL 2910,75| 22 - - 22 24,23 CL 5210,75| 39 - - 39
22,73 CL 28 10,75 21 - - 21 25,73 CL 58] 0,75| 44 - - 44
24,23 CL 4110,75] 31 - - 31 27,23 CL 59 ]0,75| 44 - - 44
25,73 CL 63]0,75| 47 - - 47 29,73 CL 60 | 0,75| 45 - - 45
27,23 CL 64| 0,75| 48 - - 48
29,73 CL 60| 0,75( 45 - - 45
KUyU SK12 KUyU SK13
No No

1D . 1D -

X & X A
e |Eo|ls| v|3|ZE|l ]| 8 e |Eol|ls| v|3|ZE|l <] B
5< ﬁ Py 2 (@) Z | s E O = 5 ﬁ 0 z (@) Z | s E (@) =
[a) = [a) <

(YASS) -0,20 (YASS) -0,40
1,73 CL 10]0,75| 8 - - 8 1,73 CL 8 [0,75] 6 - - 6
3,73 CL 12]0,75| 9 - - 9 3,73 CL |12]0,75( 9 - -
5,23 CL 1410,75] 11 - - 11 6,73 SM |17]0,75( 13| 64,6 | - 13
6,23 CL |[20]0,75] 15 - - 15 7,73 SM |37]0,75( 28| 73,6 | - 28
7,73 SM |24]0,75| 18| 716 | - 18 9,23 SM |56]0,75( 42| 87,1 | - 42
9,23 SM |26]0,75(20| 85,1 | - 20 10,73 SM | 42]0,75( 32 100,6] - 32
10,73 SM |29]0,75( 22| 98,6 | - 22 12,23 SM |42]0,75| 32 1114,1)0,94| 30
12,23 SM | 27]0,75| 20| 112,1]0,94| 19 13,73 CL |25]0,75] 19 - - 19
13,73 CL 3610,75| 27 - - 27 15,23 CL [41]0,75] 31 - - 31
15,23 CL |[40(0,75] 30 - - 30 16,73 CL |33]|0,75| 25 - - 25
16,73 CL |48]0,75| 36 - - 36 18,23 CL |43]0,75] 32 - - 32
18,23 CL 4910,75] 37 - - 37 19,73 CL |48]0,75| 36 - - 36
19,73 CL |59]|0,75] 44 - - 44
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¢Cizelge 36830 Ydeakhimg¢ ¢cor um SPH\v |deatr bld a sstaayréd sait
hesaplananNsod e J er | er i

KIL\%” SK15 Klt\‘li’)“ SK16
= ce 2 g = ce 2 .

(YASS) -1,00 (YASS) -0,40
1,73 | cL [s|o7sl6| - | - | 6 1,73 | cL [7|o7s| 5| - | - | 5
473 | cL |21]|o7s|16| - | - | 16 473 | cL |11]|o7s| 8| - | - | 8
6,23 | sm [28|075|21|661] - | 21 623 | sm [15|075[ 11| 601 | - | 12
773 | sm |41|075|31| 796 - | 31 773 | sm |so/fo75| - | - | - | -
923 | sM |40[0,75|30| 931 | - | 30 923 | sm |61|075|46|871| - | 46
10,73 | sM |[25]0,75| 19 | 106,6[0,97| 18 10,73 | SM |56]0,75| 42 | 1006| - | 42
12,23 | sM |[34|0,75| 26 [ 120,1{0,91| 24 12,23 | SM |[58]0,75| 44 | 114,1|0,94| 41
13,73 | sM |[38]0,75| 29 | 133,6{0,87| 25 1373 | cL [25]075{19| - | - | 19
1523 | cL |27|o07s[ 20| - | - | 20 1523 | cL [28]|o7sf21| - | - | 21
16,73 | cL |[35|o075/26| - | - | 26 16,73 | cL |26|075/20| - | - | 20
1823 | cL |[30fo07523| - | - | 23 1823 | cL |24|o075|18| - | - | 18
19,73 | cL |[29f075| 22| - | - | 22 1973 | cL |24|o075| 18| - | - | 18
Kuyu SK17 Kuyu SK18
No No
X c '2 28 X c .2 2&
SE|s2|z|8|2|25|6| 5| | S8 s 2|8 |2|25]5)| 2
& N @ =3 A N =3

(YASS) -0,20 (YASS) -1,65
1,73 | cL |6 |o7s|5| - | - | 5 1,73 | cL [12fo75l 9| - | - | 9
373 | cL [ofoms| 7| - | - | 7 373 | cL |14]o7s|11| - | - | 12
523 | cL [12|o7s[ 9| - | - | 9 473 | cL |18|o7s|14| - | - | 14
623 | cL [15|o75[ 11| - | - | 11 623 | cL [21|o7sl16| - | - | 16
7,73 | sv |[30|075| 23| 716 - | 23 773 | cL [21|o7sl16| - | - | 16
923 | sM |49|075|37|851]| - | 37 923 | cL |22|o75| 17| - | - | 17
10,73 | s™m |[so/f075] - | - | - | - 10,73 | cL |28|o7s| 21| - | - | 21
1223 | cL |22|o07s| 17| - | - | 17 1223 | cL |27|o075[ 20| - | - | 20
13,73 | cL |21|o7s| 16| - | - | 16 13,73 | cL |22|o07s| 17| - | - | 17
1523 | cL |28|o7s|21| - | - | 21 1523 | cL |25|075| 19| - | - | 19
16,73 | cL |27|o07s| 20| - | - | 20 16,73 | cL |[31|o75[ 23| - | - | 23
1823 | cL |28|o7s|21| - | - | 21 1823 | cL [32|o075|24| - | - | 24
19,73 | cL |[29|o075| 22| - | - | 22 19,73 | cL |[30|o07523| - | - | 23
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¢Ci zel gdevarB)6 30 Yat akl & ¢or um SPH\v |ldeatr blda sstaayred sait
hesaplananNsod e J er | er

2z -
53

KIL\%” SK19 SK20
X c 2 28 X c 2 28
SE S|z |2|25|s| 2| | EE|5e|2|6|2|25|5| 2
A N @ =3 A N & =3

(YASS) -1,60 (YASS) -155
1,73 | cL |14|o75/22| - | - | 11 1,73 | cL |13|o75l10| - | - | 10
373 | cL |1a|o7s[21| - | - | 11 373 | cL |1s|o7s|11| - | - | 11
473 | cL |12|o7s| 9| - | - | 9 473 | cL |14]o7s|11| - | - | 12
623 | cL |18|o75|14| - | - | 14 673 | cL |17|o75| 13| - | - | 13
773 | cL |21|o75|16| - | - | 16 773 | oL |22|o7s| 27| - | - | 17
923 | cL |22|o075| 17| - | - | 17 923 | cL |21|o75|16| - | - | 16
10,73 | cL |[so/fo075] - | - | - | - 10,73 | cL |26|075[ 20| - | - | 20
1223 | cL |28|o7s|21| - | - | 21 1223 | cL |so/fo7s| - | - | - | -
13,73 | cL |23|o7s| 17| - | - | 17 13,73 | cL |[29|o075| 22 - | - | 22
1523 | cL [22|o075| 27| - | - | 17 1523 | cL |22|o07s| 27| - | - | 17
16,73 | cL |[31|o7523| - | - | 23 16,73 | cL [31|o7523| - | - | 23
1823 | cL [39|o075/20| - | - | 29 1823 | cL |18|o7s14f - | - | 14
1973 | cL |45|o075|34| - | - | 34 19,73 | cL |[34|o7sl26| - | - | 26

Ay g ¢(R011) ar af emazaear keaim anteleme Raporunda sunulan (SPT,

konsolidasyonsuz dr en ajvis)aeneylgr-songkndaemihin baseért
emniyetlibr ¢ & K € ma k alpOakPa (L0D/M niod duj u t evsgpp&daendi | r
gelen y¢klerin tesiriyle radye temel alténd
dejerinden yer yer b¢yeék ol maseé sebebiyl e

beklenmektedirL a man ve (KakX)jtl araf éndan fdarmeter | anal
yéke gPre yapeéel an ot ul@mma ol edsug pul avreé mchad,y eo tt tern

verilen |Iimit séneérlarén i-inde kaldéjeée g°r

Yapénen radye t emel altéenda ol ukan geriln
kapasitesindef az|l a ol mals@masnebed i WRR®) & o jalf z22mird a n
i yil exapeéeImmaseé ger ekl y©°ng®rmlem¢sikyt gul. anlasnl aker

kol onlaré zemin iyilektirme y°ntemi ol arak 1
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322650 Yatakl é ¢oruim- Bevithetk aHa@&xt @menaai kol onur

ve takéma g¢c¢ hesabe

Zemin il yil ektirme &¢Slnalk my®° rotl amdlak i msyedkwlt @md e
kol o,rdmmmineadye t e mel alténda olukan geril mel
ul akalgi®°lzmé@snigne al énarak tasarl anmécxkteéer . Bu
800 mm -apénda ve 17,5 m wuuzunlujunda ol mak
yerl exktiril mesiDeerikarkaarr éwxd reir lmmi kleklidauh un t
g° st er. Dérimk &«r é k't €ér ma kol onunun wuygul anmasé s

ol arak al énméxter.

Derin karéktérma kolonlaré i-in tek eksenl
deneyl er abtaakkEbdakol ondan kar ot numunel er |
dayanméotalama& €1, 98 MPa ol arak belirlenmixktir.
karéekteérma kol onl ar e i -in ¢izelge 2.40te k
aléende]jasnda®, moldgdtctingn basén- dayanéménén 35
go°r ¢l mektedir. Bu dur umda, 650 Yatakl é ¢cor
y°nt eml e uygul anan derin karéekteérma kol onl

dayaneméen@mO 3d®d] edleerli nin ortal amasé ol an 67

8086 MPa ol arak hesaplanél méxteéer.

RO RO
150 (YASS)

CL

kekirb58. Yatakl & ¢orumi Dedkeet nHeataréesr ma ko
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Derin kar ékt ér maké&md omgyce¢éneén hesabénén yapeéel m
katsayélaré ve exitlikl eri, Geoteknikparametreléri | i v ¢
ve derin kar ékt éefrinzae | ldgdleroBrekiediPZenaninlbirira haeim i

ajeéeng AYy®eRB011) thazafrédrmdam Raponndannakéemexkt éi

Ayg¢Rr011) thaarzeefrd mdham Reporinmannc &liemg CL) tab

d¢e¢kek plastisiteld ol ddigmui n elspn & K ted@r hani kka li ¢ |
esas kohezyon dejerleri d¢k¢gk plastisiteli s
un akKkajédaki exkitlijinden faydal aneél arak hes:s
450ile650 m kot |l aré arasénda 9283 ,i50e ill5e4 2k2P,a0 0d enj
arasénda ise 196 ilel d82u kdar dlefnektd ediir ar as

c=6-7x N

6,50 ile 13,50 kotlaré araséendaki kohezyons:!
Uchida (1996)0nén akajédaki exitlijinden f a

f' (201 %¢tN 20A

Fakat bu exitlik temiikzr kamli ati ktiim. dSiklktalt ie
S¢é¢rténme a-ese Carter vV e Bentl ey (1991) t

sénérl andérél mékteéer .

¢izelge 3.40t¥) vieai $anéladeeayboh¢zyona (cNj)

al énméxkteéer .
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¢CizeWhgeO3Yatakl & ¢orum Devlet Hastanesi -

derin karéexkxtérma kolonu °zellikleri

= — = = 0 ] - [

(] —_ E é N > o %) —

0| o - oW < o © o c
— g S|l o> © | < | x _—

c <c~’g z 0 Nolk- e > - g.g - 3

— = © Q 2 N — — = G —

Derinlik = | Es| £ | Kohezon .2 o | SElElS2] 92
cx| & ¢ (kPa) — | < = o=| ==l &

Q1 Ios < ) LY =8 — -<| c>

= o X < o I

N IS (@) n + o « o CN

E , ; © X 4 QD

X | x > 2

1,50-1,95 | cL | 19

(o]
1
1
1
1
1
1
1
1
1

3,00- 3,45 CL 19
3,50- 3,95 CL 19

(Temel Seviyesi -4,50

450-495 | cL| 19 | 12

500-545 |cL| 19 | o 965((77;‘1% | - | - ose]| 200

6,00-650 | cL| 19 | 14

6,50-6,95 |sm| 19 | 14

750-795 |sm| 19 | 19

9,00-945 |sm| 19 | 29 - 34| 34 | 0440| - 7,00
10,50-10,95 | sM| 19 | 28
12,00-1350 | sm| 19 | 28
1350-13,95 | cL | 19 | 24
15,00-1545 | cL | 19 | 25
16,50-16,95 | CL 19 25 | 196 (7 x 28)
18,00-18,45 | cL | 19 | 25 | 182(7x26)
19,50-19,95 | cL | 19 | 28
21,00-22,00 [ cL | 19 | 26

08 ;050 251

- - - 0,3% | 8,50

Derin kar ékt ér ma kol onunun takéma g¢cy¢ hes
s¢rtenmesinin kritik derinlijinin, derin ka

kabul edil mik ve kolon boyunun koeldan nkrkittiirk
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R TR, 7

ISD=12m

L'=
L=175m

N
N
\
B N A A — el

keki8l653. Yatakl é& ¢orum d®devhetk kdlcamanaemaie i - i
s¢rteéenmesinin kriti k derinlifjgi

Derink ar ekt érma kol onunun u- ké&smén@/)olbduuljuunduj
i -1 n ug ¢ €& derhasaplamée Kt & r .

Q= 9pxXu®® x 095G k855

Derink ar ekt €ér ma kol onuntuenr lieriin dfeany kgleg: et d |} dnunjeusnndi

hesapl an@L) wesitli kukh (SM)t abakaséndaki -evre sg¢rt
hesaplaaraktoplarmm é k Kil§CL)t abakasé i -i ndekiExk28vwve E&Egrtyg
2.11 exitliklerinden faydaléeanél arak akaj] édal
Expxgh Ox ¢ = 2,51 x (80 x 0,66 k&N 2,00 + 190
Silti kum(SM)t abakaseé 1 -indeki -evre sg¢grtegnmesi h

i -inden ghmléeni joirtabdbhmha dikEwy.5¢3 ek thiefsagé ainima
Ortalama d¢key efektif geril me hesapl areée sé

ol arak al énméxteéer.
dv= 19 x (1359006 »,@PYPEBXN/Am (3.5)

Derink ar e kt e r mgltl kuo (St abbak asé i -i ndeki Ewvre sy

2.8 ve EKk. 2.10 exitliklerinden faydal anél al
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Q2= xpxgqL xK &/'x t=an2,75,18 X0, 440 x°=56WNX tan34

Derink ar ekt @érma kol onunun -evre s¢(Al)yesitie si ni n
kum(SM)t abakal aré i -i1in buHku3e3m dejyeml amél apl&n
gi bi hesapl anméxkteéer .

&= th 1@ 1724 + 550 = 2275 kN

Derink ar €kt eér ma kol onunun hesaplanan u- t akeém:

takéma g¢€gadiatkkplteem &l k dfheggdatanél arak akaj

hesapl anméxkt eéer .

Qu= p@ f@855 +=3123706= k3H1o3n

Derink ar e k tl @mma ukno e mni y @l i d @akeEmlai) lgkfo&lotUmn¢ uf

kéeésme i-in 3, kol onun yamaét ikyels& myddkoean e Kk no

(o]

olarak hesaplané k t é r .

650 Yatakl & ¢or umr ofeevslie tkLahpassahnaémnedsailRl3)é Kk o] | u
t ar afhareecan anan geotekni k raporda ésl ak y°nt
-apéndaki derin KkKarkéemdeligma . ckemaonlat €26i t B R € m
ton ol arak hesdphkanpasneméd eda Basapl anaik t akeém
rapordeh esapl ananbirmktertE makbekbek g°stermektedir.

Bu farkl el éjéen bakl é&ca sebepl eri ésl ak y©°n

takéma g¢c¢ hesabée sérasénda;

T Bu- al &kampas aménda 16ogd B¢ kb kiuB miapledmark enme Kayéko
(2013)t ar af e Mddamb & PS akyuél |l aarnéénléma s é ndan,

1 Zemin profilindeki kil(CL)t abak aa t kalpssaménda d¢kegk pl asti
dejerl endamahi vieeRH3)eanppf a@andan orta plast.i
dej er | eefekifk ohezrzpg&n (gNpP dredredbnomiimas@&uwdan

kaynakl anmaktadeéer .
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3.3. Van 200 Yatakl e KVC viet o3cOW0k YDnetvalkd té Haasdtéanr

331.Van 200 Yatakl é KVC ve 13000 uXka tBEhaies tKa d én

i -ilarpéey ve zemin bilgiler:i

Van 200 Yatakl e KVC vei @BdOWOukYaDewll, eti KradsathasnDe
bodrum olbmekkht g aar el ukmakt adér . Balup,yoplgamenén t e
i nkaat al?adiér . 986DHPWEe MO0 rmdiyet o edadl,xleayc ayk,tkd re |
et ki si altenda radye t29%&dg?° ragltdegnjdia kigai bgie;r i |
(11,9 t/m?) ile 149 kPa(14,9 t/nP) a r a sdEenjdiak me Kk d aa | u K- §2012)ve Ku b |
taraféndan hazér |gaimalerin gtelandaBkPai(lB5th p ol daj u
kabul edil miktir.

2wrin Cerdnes
0000
| Deivis
=
- - SP0Te
. 89781

110kPA €772
49933 g 149kPA
17ases
. 209,490
a2ssayv

keki9lVad. 200 Yatakl e KVC vel ok kY ateavk le&d HKlaadkéa
i -dexkey y¢kler etkisi altéenda radye teme

Yapéneém n i ncel &mei(ZanEX)matyapa&fl enekada ér . Zemin
-al ekxmal 8neksadaseéndm derinlikte toplam 160
Arazide yapélan sondaj -al ek amh &€ gBuBMENEdes na s € n d

¢ Z e ruyguldrardeneyler e su muhtevasé, doj al birim hac
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Atterbergl i mi t | er i deneyi , é - eksenl i basén- de
yapékaemak profi (Yiens @aam&omdajf ekuyul arénén ar
yerlerik e k M@ ag3® st er i | mi Kkt i r.

£ong A e,
ukgHastalikliarttiastane
o’ Y/

- ~ v, r

’ )/

kekiddVvVain 200 Yataklée KVC vetdeukYDteakled Kadid
i -somd a ] kuyul arénén(Vye@ma20B2nh¢ zeri ndeki ye

Kncel emeYenidu2a®dli ®a tyampa&flamdasmndaj |l arda yer &

5, 7 ve 8 nolu sondaj kuyul arénda 7,50 m; :
sondaj k uOpmbeal nodusahdaj kQyusunda 9,50 molagaktp i t edi | mi Kkt i r
altkotu-5, 00 méde yyermdudlutn@asru seviyesi tewel alt
yer @dviyesi7,06mol ar ak di kkate al énméxteér .

Zemin inceleme -al ékmal aré sér asénNldarbebel i r |
say&liaree silt kat manf akgiyglignarek@ed gj edig zel de
edil miktir. Yapé zemininde 8 noktada wuygul a
Nigod e ] e¢il ze bGpe g3 st eri |l mi ktir.

Yeni k2an1l2) taraféndan yapél an sondaj -al e
profillerinin idealize edil mesi sonucu zemi

k a p s a neéin grafili, Z00ile 0,20m ar as & ne b atla20 t000p rna kat raans, € n0c

ised ¢ K¢k plastisiteld kil den (CL) olukmaktade
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¢Ci zeb¥Yyan3200 Yatakl é KVC veéeécdo0kybeakkbe HKadi
i -1 nNSdcPar lae s ay & eNseadpeljaenralne r i

KIL\%” SK1 KlL\%” SK2 KIL\%“ SK3
De(';:])“k ZSerém: Na! | Ce? [ N16d® De(rrlnn)llk ZSerénIE Na| Ce |[Nueo De(rrlnn)llk Zseg"?] Na| Ce [Nieo
1,73 CL 1410,75| 11 1,73 CL 15(0,75( 11 1,73 CL 13(0,75| 10
3,23 CL 1710,75| 13 3,23 CL (18]0,75| 14 3,23 CL [16]0,75| 12
4,73 CL 210,75 16 4,73 CL |[20]0,75]| 15 4,73 CL 19(0,75| 14
6,23 CL |[22]0,75| 17 6,23 CL |[23]0,75]| 17 6,23 CL [21]0,75| 16
(YASS) -7,50 (YASS) -7,00 7,73 CL |25]0,75] 19
7,73 CL 20| 0,75 15 7,73 CL |[21]0,75]| 16 (YASS) -9,00
9,23 CL [21]0,75| 16 9,23 CL [24]0,75]| 18 9,23 CL [21]0,75| 16
10,73 CL 240,75 18 10,73 CL |[27]0,75] 20 10,73 CL |[25]0,75| 19
12,23 CL 310,75 23 12,23 CL (28]0,75| 21 12,23 CL ([28]0,75| 21
13,73 CL [34]0,75| 26 13,73 CL ([31]0,75] 23 13,73 CL ([31]0,75| 23
15,23 CL |[38]0,75| 29 15,23 CL |[35]0,75| 26 15,23 CL [34]0,75| 26
16,73 CL [40]0,75| 30 16,73 CL |[40]0,75] 30 16,73 CL [39]0,75| 29
18,23 CL 42 10,75 32 18,23 CL |[43]0,75] 32 18,23 CL [41]0,75| 31
19,73 CL [46]0,75| 35 19,73 CL |[48]0,75| 36 19,73 CL |[44]0,75| 33
o SK4 o SK5 o SK6
De(rr;”)“k 26N I N | Ce [ Nugo De(rr;”)“k 2NN | Ce [ Niso De(rr'n”)"k 2o N | Ce [ Nueo
1,73 CL 16]0,75| 12 1,73 CL 18|0,75| 14 1,73 CL 160,75 12
3,23 CL 1710,75| 13 3,23 CL |21]0,75| 16 3,23 CL |20]0,75] 15
4,73 CL 2110,75| 16 4,73 CL |33]0,75] 25 4,73 CL |23]|0,75] 17
6,23 CL |24]0,75] 18 6,23 CL |25]0,75] 19 6,23 CL |24]0,75] 18
7,73 CL [26]0,75] 20 (YASS) -7,50 7,73 CL [26]0,75| 20
9,23 CL |23]|0,75] 17 7,73 CL |22]0,75| 17 (YASS) -9,00
(YASS) -9,50 9,23 CL |25]0,75] 19 9,23 CL |22]0,75] 17
10,73 CL [25]0,75] 19 10,73 CL [29]0,75| 22 10,73 CL |23]0,75] 17
12,23 CL |29]|0,75] 22 12,23 CL [33]0,75] 25 12,23 CL [29]0,75| 22
13,73 CL |[33]0,75| 25 13,73 CL |[36]0,75| 27 13,73 CL ([32]0,75| 24
15,23 CL [28]0,75| 21 15,23 CL |[38]0,75| 29 15,23 CL [36]0,75| 27
16,73 CL |41]0,75] 31 16,73 CL |[42]0,75| 32 16,73 CL [40]0,75| 30
18,23 CL |48]0,75| 36 18,23 CL |46]0,75] 35 18,23 CL |42]0,75] 32
19,73 CL |51]|0,75] 38 19,73 CL |50]0,75| 38 19,73 CL |46]0,75] 35
1SPFN dar be sayése
2 Enerji d¢zeltme faktoOor g
3 Teorik serbest d®HOmMe ntao lgrhak amrperejlitdilmink vuruk sayeé
4 Derinlik d¢gzeltme faktor g
5 Teorik serbest d¢kme tokmak enerjisinin %606éna ve
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¢Ci zel ¢devaldVadbn 200 Yatakl é KVC ve ¢cde@evlEtat akl €

Hastanesi - i n-N Sd®Par be sayeél agdejveer lheersiapl anan

KIL\%” SK7 KlL\%” SK8
De('g:)lik Zseg‘i?] Na [ Ce | Nweo De(rrinn)lik Zseglin Na [ Ce | Nweo
1,73 | cL [13]|0,75| 10 1,73 | cL [17]|0,75] 13
323 | cL [17]0,75] 13 323 | cL |20]0,75| 15
473 | cL |20|0,75| 15 473 | cL |23|075] 17
623 | cL [23|0,75| 17 6,23 | CL |26/0,75| 20

(YASS) -7,50 (YASS) -7,50
7,73 | cL |20]0,75| 15 7,73 | cL |21|0,75| 16
923 | cL |25|0,75| 19 923 | cL |25|0,75| 19
10,73 | cL |[28]0,75| 21 10,73 | cL |[29]0,75| 22
1223 | cL [33|0,75]| 25 1223 | cL |[31]075] 23
13,73 | cL |[37]0,75| 28 13,73 | cL |[36]0,75| 27
1523 | cL [39]0,75] 29 1523 | cL |42]0,75] 32
16,73 | cL [43|0,75] 32 16,73 | CcL |45|0,75| 34
18,23 | cL |42|0,75| 32 18,23 | cL |42]|0,75| 32
19,73 | cL |44|0,75| 33 19,73 | cL |46|0,75| 35

Yeni(kZahl 2) t ar af emdiscalembRapo@ndasunuiaamdeneyer(SPT,
konsolidasyonsuz dr en ab)soduzundgzeminersneetlibir ¢b as é n -
t a k kapaaitesininl50 kPa(150t/nf) ol duj u tespit edil miktir
tesiriyle radye telmeh, akeeandanoldeya@emagdeph
k¢-¢Kk ol mase s e b e b kapakitesiilez ilgiln hethangi éir problemre ma
bedenmemektedirAncak; Ak b a kK , K-9204 ) Kalarmf éndan hazé,
rapordan et y¢ ke g°re yapéeotonr maluaM@nmhd®ws apléaardan

ol duju ve radye temeller i-in izin verilen
Yapénén hastane yapésé ol masé sebebiyle izi
50mm ol arak belirlenmiktir. | 2eminn,yapegeEi reenn
takémaséna raj men, yapéwgetyerltienmea | idned eekrii  ocatkuny
Oturma dejerlerinin ikveren i daAkebnaikn, 0K -u°rzmav

Kubin ( 2012) tzemiranf iglecd am i | megdr ¢d entgekkalkir .y ° ht e ml

uygul anan derin karékterma kol onl arée zemin |
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3322Van 200 VYatakl e KVC ve 1300 uXa tDeekvll ée t K aHdaésnt
i -ijemidh karékteérma kol onunhiems@lzéel | i kIl er i ‘

Zemin i yil ektirme &¢&lIlnal my?®° rotleaamlak wygull &@man
kol onl ar @t urynag ethméint ialree H$énérl andéerél acak ke
dojrul téeusdlaak y©° ntdemlien Kkyag wlkameaOmma kapeomdar e a
9 m uzndaholmaK suretiyl8 , 5 x 3,5 m karelajla yerl ext
|l sl ak y°ntemle uygul anan dkeerkillfbek32 s € et &t ma«kKk

Derink ar ekt ér ma kol onumurs uuydurleaint ma 0& amnér ds @rod

CL
= ST00 0 YASE )
— — — —
CL
-13.00
|| || || -

L=33m

kekidllvaidn 200 Yataklée KVC vectdeukYDteakled Kadid
i -in derin karéektérma kolonu tip kesiti

Derinkar €kt ér ma tékoeksenid aassé&n-i -danyanémé deneyl er
deneyl er onsiif as&@&hé&a kol ondan kar ot numunel er
dayaneéeml ar604 MPrat ad laamraa k bel akl g mitetmlre. uygul
kar ekt ér ma @«iod eolnd ehalir® .| £étieel asti sit e modg¢ | ¢
al éndej éenda, el asti si t 850 meddogkl ast neé¢, na rbaal ség né-n ddaa
g ° r gktedit BudurumdaVvan 200 Yatakl é& KVC vec¢cd@@wkYat al
Devlet HastanesPr oj e ¢ s 6 ad e wlymgtud mlnean derin Kkar éxter
el astisite modg¢l ¢, serbest basén- dayanémén:

katé ol ar ak did&kvaPtae od laé nmanké kh ecslawpp,anél mekt ér .

Derin kar ekt akema kgfpopnog¢gn hesabénén yapeéel m

katsayélaré ve exitlikl eri, Geoteknikparametreléri | i v ¢
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ve derin kar ekt é&ri mee l6&geatkaBnelted?. Zemihin hirikn haeim i

aj engl)egrei(k2abnl 2) taraf éndan IRapprédddlaanah énen@dikn &

Yeni(kZan12) t ar af éndan hRapo@rdlaannank izl e nfiL )i ntcaeb
dekek plastisiteldl ol ddejru nt ksaapietk t @dimlamik@thiam
esakohezyon dejerleri digrekgpl ds8BOHdeubdée|latid)
un akajedaki exkitli] i ndeaun dfuaywdedlag n &loghreazky ome
6,00ile9, 45 m kot Ll8ile g¢40kkPadaes| éerad ae s @HUIal400ln kot | ar é

ar aseéeh2bilel/blPade] erl eri arasénda ol duju g°r ¢l m
c=6-7x N

¢tizelge 3.60d8&)ventbagehdeeykohezyona ( cNj

al énméxkt éer .

¢i zebyYyan3200 Yataklée KVC vec¢cd060kYbDeaukbe HKadi
I -tiamsar éma esas zeemiinn pkaarraéenkettérrenhae rki o |voen

o | = - i~ -
n ) < o © ' c A
—_ e °© o a) 3 P
c <n:n’g b > : ngg - >
- - e < ® Kohezyon N = | s & - —
Derinlik E 182 | § ¢ ¥Pa) e |8 |28 gz &
=}
~[E°| 5 < |3 | | &% &2
= X X N $o
@ S
X
1,50- 1,95 CL 19 12
3,00- 3,45 cL 19 14
4,50- 4,95 cL 19 17
(Temel Seviyesi -5,00
6,00- 6,45 CL 19 18 119 (7x17)
X
7,50- 7,95 CcL 19 17 140 (7x20) | 085 | 580
9,00- 9,45 CcL 19 18
0,8 0,50 2,51
10,50- 10,95 cL 19 20 126 (7x18)
X
12,00- 12,45 cL 19 23 175 (7x25) | 080 | 350
13,50- 14,00 cL 19 25
Derin karéktérma kol onunun u- késméneén bul ur
i -ihawem&kge¢leée7 11l e hesapl anméxkt ér .

Q= 9pxxu®® x O0,505861kH
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Derink ar ékxt érma kol €h)t abakageéni bindki bl duj u i1 -
hesapl anér ken, kil zeminler 1 EkXh &udd abke.l an.

ekitliklerinden faydal anél arak akaj édaki K e |

Q=xpxgqk Ox ¢ =X 121,951x 0 ,+%536x x50 5H1045x7 XK,N50

Derink ar ékt €érma kol onunun hesaplanan u- t akeme
takéma ggcal @m&kak, t @&xl.403 etna kféanyad ad ¢acn¢é | ar a
Kekhkedapl anméexkt ér .

Q= p® 1@ 536 + 1457 = 1993 kKN = 199 ton

Derink ar e Kk tl @mma ukno e mni y @l i d @akeEmlai) lgkfo&lotUmn¢ u¢
kéesme i-in 3, kol onun yanal ks éml9atoné i - i n

ol arak hesaplanméxkteéer.

Van 200 VYatakl é KVC vei @@dOuK abeaxkl @rmjekida € tha rDe
k aps aménbda,, K- 92012 ea r lda tih@anzdéarnl anan gect ealkni k
y°nteml e Quymgudlearniannl i Kk ve 80 c¢cm - apétnadkaékmma der
gécC ¢ 172 t on, emni yetli t akéma g< &l é Kinsae 7
kapsaménda hes ailpdeatekakapotdaniesmap | pnanbirmitar € ma g ¢
farklelek g°stermektedir.

Bu farkl éel éjén bakl éca sebepl eri éslak y©°n

takéma g¢c¢ hesabée sérasénda;

T Bu- al &kkarpass aménda 1bd2p Eklkma rRUNEak,e nK-°2z ve |
(2012)t ar af é mMNd adma r HRT kalyEbhaéfkmaséendan

1 Zemin gofilindeki kil (CL)t ab ak as é ,k alpwss a-meé&lnadkamal ¢ K ¢ k pl asti
dejerl enMkbadk, r Ket2012M ea r 4 d ditéenmbstisiteli kil olarak

dejer| eefekifk oheze&n (gNpP drejrede nwiimars é&udainmi
kaynakl anmaktadeéer .
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34 Amasya KIli Atakehir Hastanesi Kapsaménda
341.Amasya Kli Atakehir Hastaan&sttaelKapsamaaemik
bilgileri

At akehir Devl et Hast anesyapkéampéesm meadd0ak i t & modlt
kot unda olianckaak ekd®lg kelecgeekyt gkl er i n et ki si alten
gerimderk e k 120 @B r ¢ 1 d¢j ¢ gi bi; t e neddkPa®Bda/mE nén - o
ile312kPa@12t/m?) arasénda deji kmektedir

2emn Gerines ct/n2>
a.000
| posnd
| pejiest
11767
12610
e

Lo FEAE B 234kPA

27317

e — o

kekild2Amasya KIli Atakehir Hast ame $ix gigakp searmé n d

etkisial t eénda radye temel alteéendaki geril m
Yapeézmeemi n i ncel efneek s-aa |Téekkmma lkarS$ondaj(20M) akt ér m
t ar afyeamped meéekt er . Z e misné riarscéenldeame5 -naol két kandaal alr 56
noktada25m, 2 noktadase30m der i nl i kt e ol mak ¢zere topl anm
a- el nmerkatzéirde yapeélan sondaj -al ekmbdleaaée aksn
numunel er czerinde wuygulanan deneylerl e su
bel irl enAtterkergl aynr et ar i deneyi, ¢- eksenli b a
Ki kme deneyl eri yapeél anTaekk sae mienk np ko fSolnid ag a

M¢ hen d208Y). i k
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KncelleanmmeSlreakaa a Tekni k Sondaj( 2M0rladk)t éetyapmad faynhdeann
sondajlarda yea | t &€ s ul, 2sve ¥noly sosdajk u y u | a,00ém4dnalu sendaj

kuyusurda 5,50 nve 5, 6,7, 8, 9 ve 10 noiseugO0snoatathlatespitk uy ul a
edi | nMiastairrée.mea ledscassuy sendygjeskuyulS00molaakk kat e

belirl.enmi kktir

Zemin inceleme -al ékmal ar é& s geminisSPANIdarbeb e |l 1 r | «
say gluar & at manerji(&y ewnel aj eol o i k vy iNkuygllgrmred t me
Nisod e flede |l de edi Il mi ktir. Yapé zemininde 10 nol

biri i-inpelefapl 2afdgdeN3g°® st eri |l mi ktir.

Teksa Tekni k Sondaj( 2Mrladk)t étramaa f M¢nhdeannd i ysal pi ekl ar
sonucundasaptn an zemin profillerinin idealize edi
Bu durumda bu - amiaprafilg 0,00ie@®a dM&ndna az asé siltl

olarak yormmlanméxkt é
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¢CizellAma8ya Kli Atakehir HastaneSPINdarheg s a mé n c
sayélaré vgdeégseapleaman N
Kuyu Kuyu
N3c’) SK1 N‘(’) SK7
X c Iz N @ X c '2 N
=~ = - ~ o | Z < 3 =~ = o | Z 3
-§§§gz‘“5§a§5£ ééégz"’ﬁfo:éﬁf
1,73 SM 160,75 12| 329 | - 12 1,73 SM 910,751 7 | 329 - 7
3,23 SM |33(0,75| 25| 61,4 | - 25 3,23 SM [11]0,75( 8 | 614 | - 8
4,73 SM |22(0,75] 17| 89,9 | - 17 4,73 SM |[12]0,75( 9 | 89,9 - 9
(YASS) -5,00 (YASS) -6,00
6,23 SM | 22]0,75| 17 | 106,1|0,97| 17 6,23 SM | 14]0,75| 11 |116,1/0,93| 10
7,73 SM | 24(0,75| 18 1119,6/0,91| 16 7,73 SM |1410,75( 11 ]129,6/0,88] 10
9,23 SM | 38]0,75] 29 | 133,1|0,87| 25 9,23 SM |18]0,75| 14 | 143,1|0,84| 12
10,73 SM | 48]0,75] 36 | 146,6(0,83| 30 10,73 SM |21]0,75]| 16 | 156,6/0,80| 13
12,23 SM | 34(0,75| 26 | 160,1{0,79| 21 12,23 SM |[30]0,75( 23]170,1|0,77| 18
13,73 SM 1810,75( 14 1173,6/0,76] 11 13,73 SM |[31]0,75( 23 ]183,6(0,74| 17
15,23 SM | 22(0,75| 17 |187,1{0,73| 12 15,23 SM |27]0,75( 20]197,1|0,71| 14
16,73 SM |29]0,75| 22 | 200,6/0,71| 16 16,73 SM | 37]0,75| 28 | 210,6/0,69| 19
18,23 SM |26]0,75| 20 | 214,1|0,68| 14 18,23 SM | 32]0,75| 24 | 224,11 0,67| 16
19,73 SM | 22]0,75| 17 | 227,6/ 0,66 11 19,73 SM | 34]0,75| 26 | 237,6/0,65| 17
21,23 SM |30]0,75| 23241,110,64| 15 21,23 SM |50/ 0,75] - - - -
22,73 SM | 36]0,75| 27 | 254,6| 0,63| 17 22,73 SM |50/|0,75]| - - - -
24,23 SM |50/]0,75| - - - - 24,23 SM |50/ 0,75] - - - -
25,73 SM |50/]0,75| - - - - 25,733 SM |49]0,75| 37 |291,6/0,59| 22
27,23 SM | 2410,75] 18 | 295,1| 0,58 10 27,23 SM |50/]|0,75] - - - -
28,73 SM | 33]0,75] 25 | 308,6/0,57| 14 28,73 SM |50/]|0,75] - - - -
30,23 SM | 36(0,75] 27 | 322,1| 0,56 15 30,23 SM |50/]|0,75] - - - -
Kuyu Kuyu
NZ) SK2 N3(’) SK4
X c '2 2& ° X c IOCJ 2& °
SE 5o (2|8 |2|25|6| 2 SE |Eo (2|8 |2|35|5| 2
o) N =3 o) N =3
1,73 SM 1710,75( 13| 329 | - 13 1,73 SM 160,751 12| 329 | - 12
3,23 SM 1810,75( 14| 614 | - 14 3,23 SM 1710,75|1 13| 61,4 | - 13
4,73 SM 190,75 14| 89,9 | - 14 4,73 SM 180,75 14| 89,9 | - 14
(YASS) -5,00 (YASS) -5,00

6,23 SM | 23]0,75( 17 ]106,1|0,97| 17 6,23 SM 190,75 14 | 111,110,95| 13
7,73 SM |35]0,75( 26 | 119,6/0,91| 24 7,73 SM [ 22]0,75| 17 | 124,6/0,90| 15
9,23 SM | 37]0,75( 28 |133,1|0,87| 24 9,23 SM |[26]0,75| 20 |138,1/0,85| 17
10,73 SM | 38]0,75( 29 | 146,6( 0,83 24 10,73 SM |[34]0,75| 26 | 151,6/0,81| 21
12,23 SM |36]0,75( 27 |160,1|0,79| 21 12,23 SM |[35]0,75| 26 | 165,1/0,78| 20
13,73 SM |40]0,75| 30|173,6/0,76] 23 13,73 SM |35]0,75| 26 1178,6]0,75] 19
15,23 SM |40]0,75( 30 |187,1|0,73| 22 15,23 SM |[40]0,75| 30 |192,1]0,72| 22

1SPFN darbe sayése

2 Enerji dé¢zeltme faktor ¢

3 Teorik serbest d¢kme tokmakvenekj ssyesr %606éna g¢g°

4 Derinlik d¢gzeltme faktor ¢

5 Teorik serbest d¢kme tokmak enerjisinin %606éna ve
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¢Cizelge 3AmasyYalekkKhbm) At akehir Hast anesi
SPTTN dar bar éaye hedseajpelralnearni N
K,‘i)c’)“ SK3 Klt\‘li’)“ SK5
o i Za ~ c e 2z
a N @ =3 A N & <3
1,73 | sm |10|0,75| 8 | 329| - | 8 1,73 | sm [13|0,75| 10| 329| - | 10
323 | sM |15|0,75| 11| 61,4 - | 11 323 | sSM |15]|0,75| 11| 61,4 - | 11
473 | sM |18|0,75| 14| 89,9 - | 14 473 | sM |18|0,75| 14| 89,9 - | 14
(YASS) -5,00 (YASS) -6,00
6,23 | SM |18]0,75| 14 [106,1|0,97| 14 6,23 | SM |19]0,75| 14 [ 116,1|0,93| 13
7,73 | sM |18]0,75| 14 [119,6/0,91| 13 7,73 | SM |23]0,75| 17 [129,6|0,88| 15
9,23 | sm |[40]0,75| 30 |133,1{0,87| 26 923 | sM |28|0,75| 21 [143,1|0,84| 18
10,73 | SM |[340,75| 26 | 146,6/0,83| 21 10,73 | sm [33|0,75| 25| 156,6/0,80| 20
1223 | sm |[340,75| 26 | 160,1/0,79| 21 12,23 | sMm |34|0,75| 26 | 170,1|0,77| 20
13,73 | SM |[280,75| 21|173,6/0,76| 16 13,73 | SM [34|0,75| 26 | 183,6/0,74| 19
1523 | sm |[37|0,75| 28]187,1/0,73| 20 1523 | sm |[380,75| 29 |197,1|0,71] 21
16,73 | SM |[390,75| 29 |200,6/0,71| 20 16,73 | SM |38]0,75| 29 | 210,6(0,69| 20
1823 | SM |[450,75| 34 |214,1|0,68| 23 1823 | SM [41|0,75| 31 |224,1|0,67| 21
19,73 | SM |44|0,75| 33|227,6/0,66| 22 19,73 | SM |45|0,75| 34 |237,6/0,65| 22
21,23 | SM |[49]|0,75| 37 | 241,1| 0,64 24 21,23 | SM |[45]|0,75| 34 |251,1|0,63| 21
22,73 | SM |47]0,75| 35 | 254,6/0,63| 22 22,73 | SM |[47]|0,75| 35| 264,6/0,61| 22
2423 | SM |46|0,75| 35 [268,1|0,61| 21 2423 | sM |[48]0,75| 36 |278,1|0,60| 22
o SK6 s SK8
X «_—2 Z& X c'i Z&
g~ | N s g~ | N z
1,73 | sm |9 |o7s| 7 | 329]| - | 7 1,73 | sm [12]|0,75| 9 [ 329 - | 9
323 | sM [16|0,75| 12| 614| - | 12 323 | sM |14]|075| 11| 61,4 - | 11
473 | sM |16]0,75| 12| 89,9 - | 12 473 | sM |14]|075| 11| 89,9 - | 11
(YASS) -6,00 (YASS) -6,00
6,23 | SM |[17|o0,75| 13 |116,1|0,93| 12 6,23 | SM [19]0,75| 14 [116,1|0,93| 13
7,73 | SM [19|0,75| 14 [129,6| 0,88 12 7,73 | SM |[21]0,75| 16 [129,6|0,88| 14
923 | sM |[20|0,75| 15 |143,1|0,84| 13 923 | SM |[22]0,75| 17 [143,1|0,84| 14
10,73 | sm [19|0,75| 14 | 156,6/0,80| 11 10,73 | sm |[36]0,75| 27 | 156,6/0,80| 22
12,23 | sMm |[26|0,75| 20 |170,1|0,77| 15 12,23 | sMm [37|075]|28170,1|0,77| 21
13,73 | sMm [33]|0,75| 25 183,6/0,74| 18 13,73 | sm |[37]|0,75| 28 | 183,6/0,74| 21
1523 | SM [31|o0,75| 23|197,1|0,71| 16 1523 | SM |[39]0,75| 29 [197,1|0,71| 21

Kaps



64

¢izel ge

SPT-N dar be

SAmasfaeKhm) At akehir

Hastanesi

lsesaplanand\yodee jveer | er i

Kaps

K,‘i)c’)“ SK9 Klt\‘li’)“ SK10
x c 2 2 X c 2 &
a N = a N <3
1,73 | sm [13]0,75[ 10| 32,9 - | 10 1,73 | SM [19]0,75( 14| 329 - | 14
323 | sm [14]|0,75| 11| 61,4 - | 11 323 | sM [19]|0,75| 14| 61,4| - | 14
473 | SM |17|0,75| 13| 899 | - | 13 473 | SM |13|0,75| 10| 899| - | 10
(YASS) -6,00 (YASS) -6,00
6,23 | SM |27]0,75]| 20 [ 116,1|0,93| 19 6,23 | SM |17]0,75]| 13 [116,1|0,93| 12
7,73 | SM |28]0,75| 21 [ 129,6/0,88| 18 7,73 | SM |19]0,75| 14 [129,6/0,88| 12
923 | SM |[34]0,75| 26 [ 143,1|0,84| 22 923 | sm |[17]0,75| 13 |143,1{0,84| 11
10,73 | SM |[37]0,75| 28 | 156,6/0,80| 22 10,73 | SM |22]0,75| 17 | 156,6(0,80| 14
12,23 | sSM [36]0,75| 27 |170,1|0,77| 21 12,23 | SM |24]0,75| 18 |170,1{0,77| 14
13,73 | SM |[37]0,75| 28 | 183,6/0,74| 21 13,73 | SM |26]0,75| 20 | 183,6(0,74| 15
1523 | SM [39]0,75| 29 |197,1|0,71| 21 1523 | SM |25]0,75| 19 |197,1{0,71| 14
16,73 | SM |[25(0,75| 19 |210,6/0,69| 13
1823 | SM |[25(0,75| 19 |224,1|0,67| 13
19,73 | sM [50/|0,75| - | - -] -
21,23 | sm [s0/]0,75 - | - -] -
22,73 | sm [s0/]0,75( - | - -] -
2423 | sm [s0/]0,75[ - | - -] -
Teksa Tekni k Sondaj( 20rladKt éramaa f M¢gnhdeamnd ihsal ziekr | a
Raporunda sunulan deneyl@PTk ons ol i dasyonsuz drenugb)séz ¢ -
sonucundazeminin emniyetlib r ¢ & k EapesitesininB0 kPa(8,0 t/nf) ol duju tesj

edi

t a K Rapesitesid e ] e r yenyeérdrg y ¢ k

mi K

t

r

problem beklenmektedir

al a

son

Yap

n

u

é

dan

-l aréndan i

nen

al

radye

Yapédan

Ay GEk 120 14)

énan

kapasitesindeh a z | a

gel en

numune

ncel

t emel

enen

y ¢ k1 e definnzenirens i r i y | ¢

ol mas é dse bt edapasivkse

Zemi

hazér | anacelergpr ot ekni

sonu-

al

anda

ar é nahain

sével

akKma

ol masa&l avred a nxé&eV &lnaek ma Gr ksl ip

r

ol

fayd:

alniémda zemuran mgiey et |

n
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(2014) taemifrendgml| ekti r me y ap éslakmps et egrd ree k |
uygul anan derin karéktérma kolonlarée zemin |

342. Amasya Kl At akehir Hastanesi Keip s a mé n d

karéktérma kol onunun °zellikleri ve t akeéeé.

Zemin I yil eikt ot me agLilsklemyent emlee i ny k@alr&@xad
kol omleawién;de ki takéma g¢c¢ probl gmilzer®insgne  z
al eélmanasarl anméexkteéer . Bu doj r uletruda kéasrléak €
kol onl @&mmn-éanp &88d 8 wmeutunl ujunda ol mak suret.
yerl ektiril mesiDbeanklarexrn év mai lkmilkoankudBien3 t i p
g°ster Dérimi xknt @kt ér ma kol onunun wuygul anmasé s

ol arak al é@énméxteéer.

|| sM-sC | | L] L]
-19.50
L L L A
L=20m
kekilB Aasya Kl At akehir Hast anesideriKapsameée

karéektérma kolonu tip kesitd.i

Derink ar é kKt ér ma tékoeksenhid aassé&n-i -danyanémé deneyl er
deneyl erbetkar asendal ondan karot numunel eri al
ortalama 253 MPa ol arak | dledk r lyé& mmie it ie k auryégkut| éar nnaan
kol onl &i @eli gére2i 461 ¢ en el astisite modyg¢ | ¢ a
el astisite modg¢l ¢3dBQileloblazted -adaly@ghemEememt ddj ¢
Bu durumda At akehir Devl et Hast anesprojesdeps & mé&ndak

y°nteml e degmgiun akanéktérma kolonlaré i1 -in e
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dayanéménén 350 ile 1000 dejerlerinin ortal:

8457/ MPa ol arak hesapl anél méktér

Derin karéktérma kol onunun takéma g¢cCceéeneégn
kat sayélaré ve exitli kIl eri, Geoteknikparametreléri | i v e
ve derinka&ho®ut etz ezhell igdleaBnekiedirZeminin birim hacim

aj efgl)tegkesa Tekni k Sondaj( 2AraRt emamafMaoldamd halz

incelemeRaporcn d an al énméxkt ér

¢i zeBAgmaB8ya KIi Atakehir Hast anetsas aes®Pma me n C
zemin parametrelerivderinkar e Kkt €r ma kol onu °zel l ikl e
1k =Tz (220> 1= 1. |-
n [S) (7 IT0)] o (] c
© 8 S 10| 8> | m < 3 —
c I | = VINg| 0w <<~ | _>s
- El @ < vl g0 | co | S| GE -
Derinlik £ ez | € Z ~.| 5~ cE|CEl X | B¢
~ < - c o ~ el X
@ ~ o 8 o o <l ES - ° s< N
N — —~ >\¥ o o o w N
@] n — © X E) c
— T X ¥ o -]
m ] o > o)
X X X
1,50- 1,95 sM | 19 10
3,00- 3,45 sM | 19 13
(Temel Seviyesi -4,50
4,50- 4,95 sM | 19 13
6,00- 6,45 sM | 19 14
7,50- 7,95 sM | 19 15
9,00- 9,45 sM | 19 18
10,50-10,95 | sM | 19 20
22 | 34| 34 | 0441 | 15 08 | 050 | 251
12,00-12,45 | sm | 19 19
1350-13,95 | sm | 19 18
15,00-1545 | sm | 19 18
16,50-16,95 | sm | 19 18
18,00-1950 | sm | 19 17

450 ile 1950 m kot | ar e araseéendaki efektfrse;zr t ggomsmez az ers
¢izel ge 2. 6 Hhd arbeekla r tviel eldélaiké g € d(alk9i9 6 e& i t | |
f aydal asAdatalahesapdanée Kk t é r

f' (201 +N 20A
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Fakat bu exitlik temiz kum$iik umt amrfekift k kat e
s¢rtenme a-ésénén CarterPneei BekinjBibApioliamdd)

sénérl andérél mékt eéer .

Ci zel8ede 3ve&ly kbhenaegfeilifasrea t ¢ nme fNpb &jsléeeéma ol(ar al

¢i zebgrea|l énmeéecxkt er .

Derinkar ékt érma kol onunun takéma g¢cy¢ hesabeée
s¢rtenmesinin kriti k deriapleikpgit,él d&eardianr koa rdéug t
edi | mi K boywewunkkaohkorni t i Kk der i nmaidjé&jend mi ti -Budidlemikkat
nedenle; efektif geriime @le 12 mve 12ile 1I5m ar asénda ol mak ¢zer e

hesapl anméxkt eéer .

TR Ty, 7 T 1

., -

I

DU

RN
NN E

\\\\ .

\\\\\\ -l

SN \\\ —

s
RN \\\ ”

\\\\ ~

\\\\\\\ D

o \\\\ W
NN — E
I o
R " -
\\\\\\ -,;‘ W)
\\\\\\\ —_
\\\\ ~ SM I
= \\\\

\\\ o '—“
R
- \\\\

NN

, -

\\\\\\\ “
NN ¥
DR

\\:\\\ f

N =

\\\\\\\

Ry
o \\\\

NN r

kekill. ARasya Kl At akehir Hast anesideriiKapsameé

kar é koloaunumaevr e s¢grtegnmesinin kritik de

Derink ar ekt érma kolonunun u- KkeéSM)éehdoj bul unduj
takéema g¢c¢ hesabénéen yapélabil mesi I -1 n 9nc¢
tabakal arén d¢kEk.6edExkTiidfe glead dpdecseiyne et ékt i

geril me hesaplaré séraséndal avgknabé&nmékhac
gé1= 1%,00 +-101 ,x501,502= 198, 5 k N/ ni3.6)

gias= 198,25 KkN/ m (3.7)
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Derink ar é Kk tl @mma ukno u - k é sbEwx@.5ile maphankmEma eég ¢ C ¢

Q= pA g+ xXO,b0 x 198,5 x 22 = 2184 kN

Silth kum(SM)t abakasé i -indeki -evre s¢grtéenmesi h
kol onun i -indaen @retdlidmatdabra&yw SBedrekkile3f ger i
hesapl aGrntéxltaéma d¢key efektif geril me hesacg

ajéerl éj*| A0 alkkN/ahhénméxkt ér .

Ovor 1%,00 +-1101 ,x5Q@1,502= 198,5 kN/ (@8

0v(azd 198, kN/m (3.9
Derinkar ékt ér mailtikkum(®MMuabakasé i -indeki , -evre
Ek28veEk210 exi tl i k|l er i aaxdaejné d aakyid ad ekniéll che atke s a p |

fla25 (fes5 Kivx tamn R, 4898, 9= x59 a®03 4k N/ m
A= (@fxoglk x Qipbxoait )l f 59%1030 ,+59, BF58 1T kN

Qr = xpx A2, 5513x1 3 k4N

Derink ar ékt érma kol onunun hesaplanan u- t akeme

takéma g¢ce¢ ,Hdopkamet Eka&lm8 regqnk d ca yhkaslagprnd @alnaréak €

Q= p® 1@ 2184 + 138B43t502n3518 kN

Derink ar e k tl @mma ukno e mni y@ehl i d @awkeEmlai) lgkfo&lotiUm¢ u€
kéesme i-in 3, kol onun yanal késémil3®tore i -1 n

ol arak hesaplanéel mexkteéer.

At akehir Devl et Hast anepriojkeayis alGemzBME n ddao,k t «
taraféendan ésl| akeryi°mtkanr &k tuéyrgnuad akndddcondl ar e |
emni yetl i to9atk@maolggrcak ilsea b kiagpesmaenetnadra. hBws ap

takéma g¢ c¢ rapdrdah egseaop leakmagnk cPgnaeknél ma f falr-kd ded € k
gestermektedir.
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Bu farkaelet@ansebepl eri éslak y°ntemle uyg

takéma g¢c¢ hesabée sérasénda;

1T Bu - al élkaq@as aménda ftoxde]l ¢ kludn ia n &P & a(ROAd

taraf emMdamb &PJ akyuélllaarneéen éma s éndan

T Kol onun ge-itnidjein t abalkanédn ghgudypue-gafl elkenma b é
kapsamemda y¢ zeyi ndenGo kgddold)t an a fiteanplélh 8 r k e n
kotundan i ti ba&raggm akd mpénlnm&ks eamddea n
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4. DERKN KARI KTI RMA KOLONLARI NI N Y} KLEWM
VE YORUMLANMASI

4.1.Statik EksenelY ¢ k| eme Deneyl er i

Derin kar ékt @aderiat &kmd lolnd rad & mal&dna] v ¢ri¢bhihesapl
araktéermacél areéen katsayé vebGehakkll eeakieh den
yapéel m&kt ad@d@el an s°znekemecae we mgek@miul il @ar

ver dtigm ol ar ak bilinmemektedir. Bucsrmebrepl e
hassasiyetl e yahébabpdajmewl yj upname |l@a y-ii dni vV e

hesaplarén ne derece ge-ethm oYy glkdemesan bel i

sonu-|larénén dejerlendiril mesi b¢e¢yeéek °nem to

Yéekl eme deneywpllexkituirul amaderin kar ggtcgmma ko
vel veya b e ldeforrhasyonbseviyesimelirieyeimektir.Y ¢ kK1 eme deneyl €
d¢key eksenel takéma g¢ceéeneg ve yanal t ak éma
veya dinami k yke&HK leynaeu &d earbeaflliékkanpaBaaménda i nc el
derin kar ékt érma kol onéksenebsnéant i Wy gyulkd nedee] éd e

yapél méekteéer .

Stati k y¢k]|deeme nd eknaeryelketréir ma kol onl ar énén t as
gehesabée yapéel madalnofunncdea bu y g uiEaeearieianlikdimja i gi
ge¢hesapl andékt amg ¢scauniraak, e | legpd euptegmiaeahaeme y |l a bir
kontrol kolonunda da uygulanabiibe neme kol onl ar é& genel de ko
kadar yéekl enir késehesagamam ol a k éfhan gkgactgenncan k a d |

yekl enior .

Stati k dynklyd ree i , y ¢ k ¢ n eukysgeunl ealdedylersksiesdnkeli ne g °
-ekme dkenewe yanal oy ghklkeggemgd &€l endikdardan & r

eke nel demegetimnuygumas é daha yaygéndér. Ek,senel -
y ksek devrilme momenti tesirinkel kul el er ve suyun kal deéer ma
deniz platformlaré gibi yapélaréen derin ter
uygua n &ran al yé¢kl eme deneyl eri ise deprem y¢k

yanall yeklerin tesirlerinin fazla olduju dul
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Statky ¢ k| eme deneyi -zaomawngumdad -otemaygmikleri elde
edi | ir. Bu grafiilglesmmreddn ky @l a it @k é&rlad nedf kr b isn
edi | eme-dd § K intdlein ar akt ér maceél arain tya&@knénmnanl g g K

yorumlanabilir.

Statk k senel basén- ,y¢kleme dekeyl erine g°re
ger-eklextirilebilir.
1T Kademel i yavak (8MLk]l eme deneyl eri

ASTMD1143/Dt ar af eéndan ©°ne3NMU eyn® rbti amiyrf che ekredz &k ¢
yeketwghlbadar yé¢k arteéerémé ve yine ayné ke
Yokl eme proj e2 yk&tignrgan Uul, &bk €l éncaya kadar
uygul améld7Gsgakeediar s¢Bumektreaj men, kademel i )
deneyleris & kerciéh edilmektedir¢ ¢ n K zel, bir ekipman gerektirmemekle beraber

el de edilen toplam ve net oturma dejerl eri

1T Kademel i hezl e (QMEk | eme deneyl eri

ASTM D1143/Dt ar af éndan ©°nerQMLeny °itkcaryéloiteg mdr r n
proj e VYRIBIALDHn kadar y¢k artéerémé ve yine
uygul anér. Y¢kl eme proje yeéekegnegn 3 kateéna
uygul ama23s ¢sraeasti kadar s¢r mekt e ddemeyinin Kade me
uygul semasénda drenajséz y¢kl eme kBurtl ar ér

Kartéen sajlanamamasé halinde oturma sonu-|

1T Sabit penetrasyddRPlu y¢ ¢kl eme deneyi

ASTM D1143/Dt ar af éndan ©° ne CRPl eyn°® nbtiermi yn°dret eymdkil re.m
yée¢keéene ul akéel énc ayua ykRand eermi che waBgpant khgara. s ¢ r e
s¢rmektedir . Sabit peneygualsymmad ué yg&il &sn@&n c
yéekl eme kartlarénén sajlanmagsi@mpad adimakate] @

belirgin ve yorumlanmasé kol aydeér.
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T ¢evr i ml i degeyi(Cl) e me

¢cevri mli yekl eme deneyi Ksve- Kdznéke mda der :
Bu y°nkemeéhks,arem ye¢sgkenegn 1/ 36¢ne kadar y¢kl
dekKer el ¢r . Bu y¢kl eme bokaltma i1 kIl emi 20
yeekPhOOdkadarar t ér él arak wuygul anér ve defekrar
t ekr a¥d kalnegme me ye¢s¢kegne ul akél éncaya kadar d
ol duk-a wuzundur. Deprem y¢kegnegn °nem kazeé
uygun bi r( Yyélndtéeernedm,r .2 00 4)

Statk k s e n e | basén- deneylerinin uygul anmaseé |
Mat eri al s 6 eadyuhASIN D1143De(k2 00 7) Kartnames:i y a
kull anéelResanklt balcdde k-azlksmdsé emin °| -¢m aletl erir

gesteri mi veril mi ktir.

Test Kirisi

Celik Plaka

~—t+—— Hidrolik Kriko

Yiik Hiicresi

Komparatdr Saati

Test Kirisi

Test Kazigi

Resim 41. ¢ e k me Kol onl u Sistem Ve ¥l - ¢m Al et
(ASTM D1143D)

Bu- al ékkanpas a mméetertklad © rt f ard&eé i mrloareawrt ér ma kol o
statke k senely ¢lkd £éne- dene ytléd8u projelergegkid lainunelxki r 330
Kapasiteli Stadyum Projesindmm al ad et , 650 Yatakl & ¢oonum Devl
dokuz adet, Van2 00 Yat akl e KVC adén 3 D0 avcautka kD ev | ke t
Hastanesided © adetv ¢ Amasya KIli Atakehir Hastanesi K
ise¢ -adeto | mak t oppé¢ radi adketkadémelly a vstakke k senely ¢ B & & ene -
deney(SML)y apéel mékt éer .
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T¢matlse k senely ¢ Baeéiber-deknme édistetnk ul | agapatrsmkkt ér
Eskikehir 33000 KapagiOtOelYiat &tkd cdy KW CPrvej] e3s0i0,
Doj uimtocuk Dev !l evte Hlansa saynee s K1 i At akehir Ha st
Doktorlar Sitesinde biradettest kolonu veki a d e t -ekme kod¢oadet ol mak
kolonla statke k senely¢lbhhe@me- deney d¢zeh@®]Yathakléa | Goi
Devlet Hastanesindeestatike k s enely ¢ bk & & e - d e nbe gdet tegt komue j i ,

ved ° adet- e k kolnu olmak¢, z ebreadetk ol ondan ol 8tatikeksenell muk t u
basgprkl|l eemmee yd B eenede Resimd.ntké&k | gP st efreiklmei Kt i r
kol onl aré yerlektagséndalkienme aftb rkiaxztc§ edadk a
ol mamas @R &t ez &tahtikei kksteinre.y c kaseedpr- deneyi ne bakl ¢
kol ona verilecek y¢gkegn déegzenli bir Kekil de

bakl ék bemtmamt uol ukt ur ul

-
P
e e BT

Resm42.Es ki kehir, ¢or sahd add@aygulanas 3 kKblonduve/Skolonlu
yekl eme degzenefji

Statke k senely ¢lkd £éne- deneyi nde Van 200 Yatakl e
Dojumocuk Devl et Hast an bisadehddeolikkrtk®) Esk e e hkapas
33000 Kapasiteli Stadyum Projesi 6 50 Yatakl & ¢owemABDaslat KH
At akehir Hastanesi K adeises800 &on khpakitabir ddet kidrobkr | ar Si

kri kodan faydal anél méxkter.

Stattke k senely/ihe®e- s&hklasmeadan dol ayé derin ka
olukan hareketler, kolon bakl éjéna bajl anmé
oturtulan, 100 mm kapasiteli veO& mm hassasiyettki ad et kompar at°r i1l e

Kompar at °r hteemars ued e@aac a&mizvep ¢ z ey beei nl masé saj
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Bu projder k a p s a m@ulathan statike Kk s enely ¢lkd dnres @reategmnda
kol onu proje kontrol¢neg sajlayan igiager enion
yékeheh nakadarpr o) e Yoi2ko¢on ¢ nk aadrda® yy ¢cak kade mel | 0]
uygul a¥me e thesaplarah ak @ pa Nl 0Pme kKagdkdreme yapéel deé

sonr ®oxakt él méktéer ve sonrasénda tekrar bu

i K| tekmilamé Kkt ér

Eskikehir 33000 KapaanataddisiaikEkadgpams;Bbhemesi

deneyj Can ve Acar( 201 3) tuayrgauf | ¢ar@fiineéat | K eksenel base
deneYeri ni n uygul anCamaw@ca 20 & 8 ¢ n dthaayzaeefrd mdhaam geot
raporda hesaplaan t a K @rgadikkate al é nmBerey g ap el arkadékti @ar ma
kol onlabétandsE mc el itkdrne dle3jéer i ne kadar yg¢kIl enmi
sonraisepr oj e Yl¢ K¢ nkgant éna denk gelen 204 ton d
bokal t e méaeme&rdeneyi yapélan derin karecxkter |
yé¢kene ul akana kadar y¢klSatkek beral i g amemar
deneyini mowgkalmémerep bu y¢kl emel er sonucunda

416de g°steril micktir

¢ti zell&Eds k4 s ahinsiitkeksenelys/liaeeme- deneyi yékl en
ve oturma dejerleri

Eskikehir 33000 KapassteUygsStadgumD@rionekar ekt ér ma Kd

c n
) ©
ol -~ |=__
OS 55 E% 1E 2E 3E 4E 6E 7E 8E 9E 10E | 11E | 13E | 14E | 15E | 16E
= § o= =g
o > =
o e}

o
o
[=)
S
o

0,00 | 0,00 | 0,00 | 0,00 0,00 0,00 0,00 0,00| 0,00] 0,00 0,00 0,00 0,00 0,00

25| 3400 20 103|084 101f0,72({093]125]|0,74]055]|136|096]113[0,85]( 101 1,26
50 | 6800 | 20 | 2,83 2,20 236|154 209]|297|168| 173 269 2,07]| 3,18| 206| 2,85| 2,57
75 ] 102,00] 20 | 597 468 4,12 298 3,72 ]| 460 | 3,65| 3,14 | 503 | 3,55| 526 [ 3,84 [ 5,12 | 4,54

100 | 136,00) 120 ) 10,72| 8,28 | 7,66 [ 536 | 6,99 | 8,20 | 6,98 | 5,70 | 8,89 | 6,86 | 8,72 | 7,42 | 8,69 | 8,65
75 ] 102,001 10 | 945 794|686 499|6,71| 782| 623|530 832[6,41]| 821|719 8,19 8,23
50 | 68,00 | 10 | 7,13 [ 6,96 566 | 397 [ 594 ]| 6,95]| 496 | 443 | 7,11 | 553 | 6,87 | 6,22 | 6,56 | 6,87
25 ] 3400 | 10 | 515 512|412 )| 289 | 483|572 | 325 347 578 4,67 | 511 | 504 | 4,22 | 4,88
0 0,00 30 | 330|333[210]151]336)395]|165|189]| 344314245 3,28| 2,01 3,13
25 ] 3400 | 20 | 476 446|321 | 2474111514 | 294278489 392]| 423 | 462 | 4,58 | 4,58
50 | 68,00 20 | 611|591 446 347 5,16 6,19 ]| 434|369 6,12 | 497|584 579 598 [ 598
75 ] 102,00] 20 | 804 743591 426|641 | 744|561 | 492| 759|607 | 722|695]| 756| 7,56
100 | 136,00) 20 | 9,748,489 7,79 553 797|898 7,11 6,13 | 923 | 761 | 936 851 9,23 | 9,23
125] 170,00|] 20 J12,66|11,41]| 9,98 | 7,28 | 9,96 | 12,44| 9,22 | 8,07 [ 11,69( 10,13[ 12,67| 11,24| 12,23] 12,23
150 | 204,00] 240 ) 17,75| 14,94| 13,69 10,23| 13,31| 16,92| 13,26| 11,29| 17,53| 14,87( 17,65| 16,81| 17,56| 17,56
125 170,00|] 10 J17,03]| 14,21]13,01|10,01| 12,95| 16,08 12,98 10,92 16,33| 14,31| 17,01| 16,55| 17,19] 17,19
100 | 136,00 10 | 15,60|12,93]|11,95| 9,09 | 12,01| 14,94| 11,87 10,13( 14,32| 13,16{ 15,67| 15,21| 15,86] 15,86
75 ] 102,00 10 |13,89(11,36|10,46| 7,86 |11,19)13,82| 11,01 9,13 [ 12,89( 11,89| 13,65| 13,26| 14,02| 14,02
50 | 68,00 | 10 J11,69[ 954 8,88 6,41 | 9,98 |11,34]| 9,65| 7,56 |11,12| 10,69 11,29(11,26[ 11,66| 11,66
25 ] 3400 10 | 920 7,36 7,11 501 ) 769 9,00| 722|592 889 | 849 | 826 | 897 | 9,23 | 9,23
0 0,00 30 | 6,30 | 536 | 486 | 3,21 ] 512 ) 649 | 502 | 4,03 | 589 6,13 [ 498 | 563 | 6,22 | 6,22
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¢i zedllqdevam)Es ki sahiasién stati k eksenel basén-
programé ve oturma dejerleri
Eskikehir 33000 Kapasiteldid Stadyum Pr
Test Uygul anan Derin Karéktérma Kolonl arénée
i N ” i ®
o _ < n o _ © é
-8 - < -3 -<T £Eo <%
°g > 8 £3 12E | odg > 8 S B |<E
°F > £S °F . =2 e
a > =2 a > X @
> o > o o
0 0,00 0 0 0 0,00 0 0,00 -
25 34,00 60 1,13 25 34,00 20 0,65 -
50 68,00 60 2,36 50 68,00 20 1,52 -
75 102,00 60 3,96 75 102,00 20 2,46 -
100 136,00 60 7,12 100 136,00 120 4,65 7,55
75 102,00 20 6,84 75 102,00 10 4,36 -
50 68,00 20 5,73 50 68,00 10 3,23 -
25 34,00 20 4,12 25 34,00 10 2,18 -
0 0,00 20 2,36 0 0,00 30 1,12 -
25 34,00 60 3,66 25 34,00 20 2,02 -
50 68,00 60 4,95 50 68,00 20 3,09 -
75 102,00 60 6,52 75 102,00 20 4,17 -
100 136,00 60 8,11 100 136,00 20 5,30 -
125 170,00 60 10,86 125 170,00 20 7,25 -
150 204,00 60 13,98 150 204,00 240 10,22 14,90
150 204,00 60 14,15 125 170,00 10 10,02 -
150 204,00 60 14,38 100 136,00 10 9,09 -
150 204,00 60 14,61 75 102,00 10 7,86 -
150 204,00 60 14,80 50 68,00 10 6,41 -
150 204,00 60 14,98 25 34,00 10 5,00 -
150 204,00 60 15,10 0 0,00 30 3,19 -
150 204,00 60 15,27 25 34,00 20 4,51 -
150 204,00 60 15,40 50 68,00 20 5,59 -
150 204,00 60 15,53 75 102,00 20 667 -
150 204,00 60 15,62 100 136,00 20 7,80 -
150 204,00 60 15,68 125 170,00 20 9,75 -
125 170,00 20 15,26 150 204,00 20 12,72 -
100 136,00 20 13,89 175 238,00 20 16,61 -
75 102,00 20 12,34 200 272,00 20 21,67 -
50 68,00 20 10,36 225 306,00 20 66,60 -
25 34,00 20 8,12
0 0,00 20 5,45

650 Yatakl e ¢or um omheokuzaeldtstatike & s @ ne $yi ¢ lkad ® énre -

deneyj Can ve Acar(20149 taraféendan wuygul anméexteér. St e
deneyeri ni n uygul anlmama&n sweg aaGHap] tar af éndan
geoteknik raporda hesaplanama k § malikkatea | & n nDéokl tagyr@leadyelya yapeéel a
derin kar éktréecremai tkidaoel adreljéeré ne kadar y¢kIl enmi
sonraisepr oj e V¢ kB¢ nkgant € nal 8d@e ntkongedeejner i ne kadar
bokalt el m&kstetre.y (thaeteiek deneyi nin y¢kl eme pro

sonucunda okunan o4 wR2rondee dejserelrerlimiditzierl ge
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y ¢kl eme

oturma dejerl er.i
650 Yatakl é& ¢orum Devlet Hastanesi
Test Uygul anan Derin Karéktérma Kolonl areéene
- n
() s f _ s
ool =5 |EZ| 1¢ 2¢ | 3¢ | 4¢ 5¢ 6¢ 7¢ 8¢ 9¢ | 10¢
| o= | 2T
a ; 6‘
0 0,00 0 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
25 31,50 30 0,30 0,22 0,33 0,33 0,29 0,18 0,25 0,46 0,16 0,49
50 63,00 30 0,79 0,71 1,03 1,04 0,80 0,50 0,82 1,53 0,73 1,33
75 94,50 30 1,46 1,63 2,19 1,98 1,63 1,17 1,47 2,23 1,51 2,47
100 | 126,00 | 120 2,61 3,32 3,94 3,57 2,34 2,26 2,32 3,62 SO 4,16
75 94,50 10 2,29 3,01 3,56 3,08 2,03 1,74 1,91 3,15 3,02 3,63
50 63,00 10 1,81 2,46 2,96 2,41 1,38 1,27 1,47 2,47 2,53 2,73
25 31,50 10 1,20 1,66 2,02 1,66 0,96 0,66 0,94 1,54 1,80 1,92
0 0,00 30 0,63 0,88 1,47 1,03 0,68 0,30 0,52 0,63 1,05 1,37
25 31,50 30 0,97 1,16 1,80 1,41 1,25 0,54 0,93 1,19 1,47 1,86
50 63,00 30 1,50 1,86 2,67 2,16 2,02 1,08 1,45 2,11 2,23 2,65
75 94,50 30 2,06 2,47 3,18 3,02 2,36 1,64 1,85 3,19 3,09 3,60
100 | 126,00 | 30 3,13 3,33 3,99 3,77 3,33 2,10 2,36 4,30 3,58 4,51
1251 157,50 | 30 3,93 3,95 4,99 5,19 4,20 2,74 2,95 5,00 4,40 5,97
150 | 189,00 | 180 5,19 6,43 6,53 7,99 5,71 3,74 4,77 5,94 5,50 8,98
125 157,50 | 10 5,04 6,25 6,02 7,24 5,37 3,29 4,43 5,40 5,03 8,76
100 | 126,00 | 10 4,55 5,78 5,05 6,57 4,71 2,80 4,04 4,69 4,45 8,29
75 94,50 10 3,41 4,91 4,64 5,67 3,89 2,41 3,34 3,83 3,83 7,51
50 63,00 10 2,96 3,75 3,58 4,76 3,03 1,91 2,81 2,94 3,03 6,50
25 31,50 10 2,05 2,79 2,72 4,18 2,63 1,53 2,39 2,28 2,60 5,20
0 0,00 30 1,19 1,89 2,18 2,90 1,60 1,23 1,75 1,71 1,61 3,90
- n
<
=) I <t
Sg ;\% 53 11¢ 12¢ 13¢ 14¢ 15¢ 16¢ 17¢ 18¢ 19¢ E'é
a ; é %
0 0,00 0 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 N
25 31,50 30 0,46 0,36 0,26 0,31 0,26 0,32 0,51 0,35 0,21 N
50 63,00 30 1,37 1,03 0,82 0,90 0,80 0,98 1,07 0,95 1,53 N
75 94,50 30 2,75 1,85 1,75 1,40 1,38 1,57 1,85 1,81 2,00 B
100 | 126,00 | 120 4,56 2,74 3,10 2,43 2,99 3,31 3,17 3,42 2,71 3,15
75 94,50 10 4,27 2,43 2,88 2,31 2,80 3,02 2,95 2,93 2,52 N
50 63,00 10 3,60 1,82 1,91 1,90 1,96 2,62 2,40 2,00 1,88 N
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¢Cizel gaevam)¢ 8 r smhiasi@dmts k eksenel basén- y ¢ ki
programé deé¢ eotl er ma

650 Yataklé ¢orum Devlet Hastanesi
Test Uygul anan Derin Karéktérma Kolonl areéene

c n

<
(] s @© _ < s -
— O —c = SE
od S5 o 35 11¢ 12¢ 13¢ 14¢ 15¢ 16¢ 17¢ 18¢ 19¢ < E
& o= |27 =

X @

o ;\ o o

25 31,50 10 2,71 1,25 1,29 1,28 1,26 1,77 1,82 1,44 1,29 -

o
o
o
S)
w
o

1,75 0,63 0,70 0,88 0,80 0,97 1,53 0,86 0,95 -

25 31,50 30 2,47 0,93 1,18 1,21 1,34 1,40 1,90 1,18 1,75 -
50 63,00 30 3,11 1,66 2,00 1,88 2,11 2,25 2,39 2,27 2,15 -
75 94,50 30 4,13 2,36 2,93 2,57 2,95 3,12 3,11 3,14 2,66 -

100 | 126,00 30 4,87 3,90 3,91 3,27 3,42 3,92 3,75 3,80 331 N
1251 157,50 | 30 5,72 4,87 4,69 4,05 4,08 4,38 4,21 4,34 4,09 "
150 | 189,00 | 180 6,84 6,01 5,26 5,06 4,91 5,49 5,29 6,47 4,73 5,84
1251 157,50 | 10 6,51 5,46 4,90 4,74 4,56 5,09 4,95 6,25 4,45 -
100 | 126,00 10 5,74 4,73 4,29 3,99 3,80 4,68 4,51 5,74 3,80 N
75 94,50 10 4,81 3,84 3,64 3,39 2,88 3,79 3,71 5,01 2,98 N
50 63,00 10 3,97 2,92 2,74 2,87 2,11 2,93 2,93 4,45 2,33 N
25 31,50 10 3,59 2,07 2,02 2,31 1,70 2,12 2,29 3,64 1,87 N
0 0,00 30 4,20 1,67 151 1,60 1,44 1,58 1,79 1,72 1,45 N

Van 200 Yataklé KVC ve 130G ukatbekll & t-Kddhésn al
d © radlet statik e k s e n e | y ¢bkal seenme-, Cdre wee Acar (2013) taraf éndal
uygul anméxkt ér . Statikleeksanalyglds @nkabsag, s I € @&
K-°z vg2RuR)ntaraféndan hazérl anan geotekn
di kkate BbEawmwegéerl a; deneykglpeéel améddamc el ikla
dejerine kadar y¢kl enmipw oy @ bogkeelktaéhlemék ,d echat
114 ton dej er ik ev & abkdoakSatikg &kd emelig k hemp- deneyi |
yé¢kl eme pwe obuamekl emel er sonuc utnidzaedl3Ggeu nan

gesteril miktir
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¢i zelBg/ansda . hiasiermt $ k eksenel basén- y¢kl eme
oturma dejerl eri
Van 200 Yataklée KVC veiB800ukKabDekl ét KhhdéhabDeph
Test Uygul anan Derin Karéktérma Kolonl areéene
c n

ig z B £Eo :é( 5

S g ;‘E’ -3 1v 2V 3V 4V Eé
o ;\ -5 %

0 0,00 0 0,00 0,00 0,00 0,00

25 19,00 30 0,45 0,28 0,38 0,37

50 38,00 30 1,25 1,11 0,93 1,10

75 57,00 30 1,66 2,22 1,70 1,86

100 76,00 120 3,76 3,97 3,28 3,67 3,67

75 57,00 10 3,57 3,83 3,17 3,52

50 38,00 10 2,71 3,27 2,69 2,89

25 19,00 10 2,02 2,45 1,90 2,12

0 0,00 30 1,29 1,40 1,00 1,23

25 19,00 30 1,68 1,92 1,43 1,67

50 38,00 30 2,35 2,87 2,20 2,47

75 57,00 30 2,89 3,73 2,72 3,11

100 76,00 30 3,78 4,79 3,80 4,12

125 95,00 30 5,54 7,10 6,00 6,21

150 114,00 180 10,89 11,41 9,07 10,46 10,45
125 95,00 10 10,89 11,41 9,03 10,44 -

100 76,00 10 10,56 10,98 8,97 10,17

75 57,00 10 10,04 10,31 8,04 9,46

50 38,00 10 9,33 9,46 7,38 8,72

25 19,00 10 7,64 8,17 5,94 7,25

0 0,00 30 6,21 6,64 5,06 5,97

Amasya KIi At akehir Hast ane si-adKstafkeksené nd a k i

basgnkl e meCaheerdeay 2 01 4)

y ¢kl eme

geoteknik raporddn e s ap |l anan

der i

sonraisepr oj e

taraf éndan

d

uygul anméck

deneyl er i ni @an ueyAgar(l 2a0nlnda)s €t asréarfaésnédnadna ,

t akéma Dglcay édsiekyklaat;e dael néeny

kar é kK°% rea ertab kkkod mo nd eajr€r i ne

V¢ B¢ nkgant € n a

deomk dedleen nedkadar

bokal t $tdtke&ksteanrely ¢ khs@r-deneyi nin

sonucunda okunan otara

kadar

dejterzleld digi®@ g° steri | mi ktir

yékl en
y
yé¢kl eme pro
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¢Ci z e Wdrmasyds. a hiasiattkek senely sk bsampr- deneyi y¢kl eme

oturma dejerl eri
Amasya KIli Atakehir HastaneBéstkapys@aumeéeamarki Ddoikn oKd rag K
Okumal aré& ( mm)
- n

o 5 © _ © <§( -
gg ié E S 1A 2A 3A g g
o > ° S

0 0,00 0 0,00 0,00 0,00 -
25 24,00 30 0,13 0,13 0,17 -
50 48,00 30 0,30 0,37 0,48 -
75 72,00 30 0,70 0,60 0,92 -
100 96,00 120 1,36 1,04 1,55 1,32
75 72,00 10 1,17 0,91 1,28 -
50 48,00 10 1,02 0,69 0,99 -
25 24,00 10 0,77 0,53 0,71 -
0 0,00 30 0,61 0,31 0,53 -
25 24,00 30 0,85 0,59 0,78 -
50 48,00 30 1,03 0,77 0,95 -
75 72,00 30 1,28 0,98 1,22 -
100 96,00 30 1,56 1,21 1,56 -
125 120,00 30 2,00 1,63 1,93 -
150 144,00 180 2,68 2,08 2,37 2,38
125 120,00 10 2,44 1,96 2,06 -
100 96,00 10 2,06 1,74 1,93 -
75 72,00 10 1,78 1,46 1,66 -
50 48,00 10 1,52 1,19 1,38 -
25 21,00 10 1,17 1,00 1,17 -
0 0,00 30 0,93 0,85 0,92 -

Bu projeler

sérasénda

kaplsameanaly ylabedhmndebhayl eri nin

okunan

ot ur may ¢dikanjae, rotuenzamandve n fayd

oturmay ¢ grafikleri eldee di | nilinolu ( Es k i statikheikrs)e ne ly ¢lkd s anre-

deneykekdi- L dydiegkz aman, 42i0dkei 16 z@ammaa

oturmai y ¢ k

Ek-16 d e

bul unmaktadér

v tkee ki1 § e

grigfskeer!|l mi st at iulp ,dgnghiele gnaikleri
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YUK - ZAMAN GRAFIGI

250,00

200,00

150,00

Yiik (t)

100,00

50,00

0,00 5 ¢ $
0 100 200 300 400 500 600 700

Zaman (dk)

k ek L.lEndlustatke k senely ¢ kBaseéer- dygikegmam-gmafiji

ZAMAN - OTURMA GRAFIGI

Zaman (dakika)
100

200 300 400 500 600 700

Oturma (mm)

k ek RIEndlustatke k senely b beamp- dd@mad gt ur mangr afiji

OTURMA - YUK GRAFIGI
Yiik (ton)

0,00 50,00 100,00 150,00 200,00 250,00
0,00 i |

2,00

4
4,00 —

—&—Birinci Yiikleme ve

6,00 Bosaltma

8,00
~—a—kinci Yiikleme ve

10,00 Bosaltma

Oturma (mm)

12,00
14,00

16,00

18,00

20,00

k ek BIIEndlustatke k senely (¢ kde@e- dmmaiyic ki giraf i i
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42.Statk Ek senelY Blals@meey !l erinin Yoruml anmaseé

Kazeéklar ¢zerinden ger - dekeyleiyanalsriirmmemk @y & k lg éne

dayanéemén -0k k¢-¢k birim deformasyonl arda
ortaya -ékmasé i-in daha b¢gyeé¢k oturma dejer
Yanal dayaném kazék tip vieymdemlpaE&asnnmama bialjtéi
duy ma kKK wmldreawy vd., 1983) . Buna kar kén, u- da
derece farklé dejerlerde mob,°lnieand i oldaly ielcradalle
dayanéméneén ol ukmasé i -in for ek dalmazfazlal ar da
deplasmanger - ek |l ek me s i gerekrpnpiniVesrtayd 9Kady mt

Kul hawy, 1988; Davisson, 1993; 04988)iBrolvn ve Ree
vd. (2010) fore kazeéekl ar-%506iin nbeur tddejeesriinmd ek ¢
belirtmektedir. Knkaat tekni kl er i di kkate

davranékénén fore kazeéekl ar eklerembilr.akeél an kazé

Kazeéek deneylerinde nadirenultaakne ¥arell d mé& | iel, e yhu
yer verilen kapasitd e f or masyon i | i 2Ki syi¢ kd e&pnea niéenndeay,| ek ¢

depl asmanl arda s onl ad d&rédtakdaradbeaf, €ns chnau - | daaryéann &°

de Ayorumlanan kazék kapasitesiniSRa kamtuswme
prematg¢r e yékl eyngk | ceemreeyd er - evesi vV e dijer
sénérl|l amal aré veya Vy¢ksek odear-d aeade ktawtnuadkd Iéd
Yoruml anan kazék kapasitesinin farkle kKekil
deney verilerinin anali zi i -in °nerilen -o0k

Statke k senelystihe@me- deneyi ni n Ildeegllerdy g kkausn&e s onuc
ejrisi dojrul tusundan kdoelnoengigr JyegdmEpleaaman a ma c €
ejrisi vbaesléitralseén eibli ¢ me s i i -in kleeywPinhlkiemlaeakt
bul unmaHirany d’/& Kulhawy( 1988 ) ,yek bk mk y ¢depéasmam y ¢ k
ejrisinden tayinine y°nelik olarak, grafiks:
da ot ur ma hézéna kadar farkl é deji kkenl er
bahsetmektedir. By a | é&kkanpas a ménda buwy glnamadarsdek kul | -
tanesieleal énmék ol up, yapél andemnatyi soamliseémeleniea
ol arak hesagpddadnank amakelmakt Buebhdaséemapéhmack

kar ekt ér ma kdoel pol nal sammaenn @enj yryi gl kemlianmasénda hang
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y°ntemlerin daha uygun ol dujunun belirl enme:
kesaca °zetl enmektedir.

4.2.1.Mazurkiewicz y° n t €182

Mazur ki ewicz (1972) tardbegndhhbugdeplasmaniy ¢ K1 en
ejrisi par abBoul iyk nktaebmu li Iegddkl@lgde | it ak @ema bi | mes

°ncedebkl asman ekseni eKit aral ekl arla b°l ¢n
b°l en dojirdedlaanmma@ i ry § k ni kesti]i noktal ardan
doj rul aBru -piazriallierl. dojrul arén yé¢k ekddéni kil &e
ejimeveahip sonraki oturma eksenine paralel

-1 zBuld%&l.i k ejim yapan do]j r uleapreé nn obkltoakl eawrtédnuég o

bir dojru -izilir vekddanuzeelj eu. yBk edajsewmmnummn
kesti]i No &K@l yeliro n un
50" 190” 7'}15(7)‘, 1T 200250 300
0 } L 1 —
2 Py | Qut=/308 t
<
’g 4
E 6
% 8
e
E10 ¥,
a 12
) *
Dﬁ14 {
16
18 *
20
Q, Yuk (ton)

kekdEskhi kehir 33000 Kapmwlsstdtie ks eSeydhrbameBF 0]
deneyi i -in Mazurkiewicz y°nt emi

l1nolu(Es ki kehir) stati k eksenel basén- y¢kl en
di kkate al enarak Mazurkiewicdz4pt et gmsher uy qi

dijer Mazurkiewicz y°nt eniebyulleu n-mazkitlaedré rdi J er
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4.2.2.Chin Kondnery ° n t (2970)

Chin Kondner (1970)y%matrarmédajamulletpd saussmubani yeghkn i
hipebolik olarak kabul edilirElde edileny ¢ koturmae j r i si nin yoruml anabi
hi perboli k ejriden (@h@piumnaagbhsak| eoitndena/ g
bir grafikelde edilirBu gr af i kt e -1 zi | ekno |doonurny pt€@K éenfa mi n
dej everirBki 4 1lickde grafi kten el de edilen dojrun
bajl e ol ar akg ¢kdog iodnlRiokd e kk éma ki | de el de edi | i

quzlcz:quz (4.1)
Burada;

Q:Statke k senel¢kbaseeémp- deneyi sérasénda uygul ana
o : Bkaenklsokbasemp-deneyi séraménda okunan o

Cu Dojrunun ejimini

Cz: Dojrunun oturmal/y¢k eksenini kesti]i noek:
Quia /Ty (4.2)
1nolu(Es ki ksethaitri)k eksenel basén- y¢kl eme deney

di kkate alénarak Chin Kondner y°ntemine uyg.!
i -1 n-3Chien Kol

=

dijer statik y¢kleme deneyl e

buun makt adéer .

0.1

— 0.09 - &
= o0.08 - 2
£ 0.07
—= C1=0.0034
X 0.06 - = :
S oo : Quit= 294 t|
é ' - y = 0.0034x + 0.0331 |
£ 0.04
o 0.03 | >
D
O 0.02
S
= o.01

0.00

2 4 6 8 10 12 14 16 18 20

A , Deplasman ( mm )

kekbEs4i kehir 33000 Kapwlsstdtle ks eSeydhrbamenBFr 0]
deneyi i -in Chin Kondner y°nt emi
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4.2.3.Brinch T Hansen %80y° n t €1863)
Bu y°ntem doj r-ddnsesnndh® B8R maldhayguanaay ¢dK°srne

%8006i ne denk gelen oturmanén 4 kateé otur may

edilir.

Bu y°nt e mdggi/Qilmqeaerlaiskélneda bir grafik olukturul
doj runun d e & ki dde edilnkektedir. | i k

o /°Q =X pCG (4.3)

Burada;

Q:Statke k senel ¢ kheampsareanseggrida uygul anan yg¢ kg,
@ : Statik y¢kl eme deneyi sérasénda okunan
C: Dojrunun ejimini

Cz Dojr%%mMumrkpenini kestiji noktayeé ifade et

Brinch- Hansen %80 y°ntemign,dcEik ikthlldakt iem tf awamd an

hesp | anér

Quigl 2/ UCix »C (4.4)

l1nolu(Es ki kseattke k 3 enely ¢tk ®@ne- deneyi sonucu okun:
di kkate al-éHanmsa&kn B8hch°ontemine u%guwda-i zi
gesteril mik ekspnedpheemet déenkyilHansen %BO- i n Br

y°ntemiyle - i-Zdebuemmgkoaddé&t er EKkK



(o]
»

0.1
0.09
0.08
0.07
0.06
0.05
0.04
0.03[ - . 8

_— . W R e

(mm/t)

[C4=0.0005]
[Co= 0.028]
Quit=134t]

0.5

/Q, Deplasman /Yuk

y = -0.0005x + 0.028 |

0.01
0.00

70.5

2 4 6 8 10 12 14 16 18 20
A , Deplasman ( mm )

kekb!l Hskikehir 33000 Kagussitiket kesl e n eSMt ¢akdaysueme -Pr o
deneyi i-Hams &8m i & y°nt emi

4.24. Davissony® n t €1840)

Davisson (1970) ar af e nd abu gé@lniiwetni mahabil mesi i -in di
de ol duju gi-btuPrmaeéej kiei yzgkzilir. Daha son
boyu veenkesiitl ealcaenréi n kar éxtérma kol onunun uy
mod;, | dgedi kkate al énlarmakoiai ma de®dtéern i fExy dadli &n

hesapl anér

=(Q x L) / (A x E (4.5)

Burada;

Q:Statke k senel ¢ ke eap- de nueyyiu | saénraans eynskag, ,
le: El astik boy késal masénée |,

A Kol on enkesit al anéne,

L : Kolon boyunu,

E Kol onun el astisite mod¢l ¢neg i fade et mek:

| sl ak y°ntemleri nyghd helkatner ehbasensingn mod g
¢i zel gee I2i. Atditledi Ji gi bi serbest basén- dayan
go°r ¢l mektedir. Blan6arr5a ldéejj éerr i o rdti &klkaamhaes éal é nar a
Eskikehir 33000 Kapda®$95MHai6508abdkben Poppyms iDe

Hastanesi - 8086 MPa , Van 200 Yatakl e KVC ivteoc3uOkO Yat
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Devl et Ha&i7MPaeedit aikeihmr Devl et HaldotlaaStesisi Kk ap ¢
i - 8487MPaoclarakh esapl anméxkt ér

El asti k boy késalmaseé statik y¢klaimdgen deneyi
bakl ayan bir dojya E kdiz €db iif ka y d aBluahesigligaan & k

x mesafesi kadar wuzakl ékta patradmd o&jinri sliofir
nokta o kodc¢omyenm; t akeéma

X 4 + D/ 120 (4.6)

Burada;

X: dKKiru araseéendaki mesaf e,

D:Kolonun- apénée i fade etmektedir.

1 nolu statik eksenel basén- yé¢kl eme deney

al eénarak Davisson y°ntemine uygun -statki | en g1

eksenel basén- yekl eme deneyl er i i-t®che Davi

bul unmaktadeéer .

50 100 150 200 250
+ Q=183 t

, Deplasman (mm)

4,00+D/120

20
Q, Yuk (ton)

keki7Es4i kehir 33000 Kapmwlsstdle ks eSeydhrbamenBFr 0]
deneyi i -in Davisson y°ntemi
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4.2.5.Hirany -Kulhawy y° n t €2002)

Bu -ak@&msmaménda ele alénan y°ntemler-araseén
Kulhawy (2002)t ar af eéndan ©°ne s grodlrmd wtyskdepladiBan y° nt e
ejrisi par aboliidke pHd alsuna n& dij o nrs4 a)kal&radunmad4 kat é
dej] ekreisnt i J Kk oh @k tuag ¢ocayergekidir.

1 nolu stattke k senely ¢lkd ame- deneyi sonucu okunan o
al élnHirangKul hawy y°ntemine uyfg8dwdei gi°lsemr gt anf
di jer eksanekykkd eemre- deney-Kelr hawy i p° Hti eminyl e
grafiklerEk66 da bul unmakt adér .

% 4 x D

300
Quit=289t

200

Q, Yik (ton)

150

100 »

b 4

(6] 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34
A, Deplasman ( mm )

kekBEs#4i kehir 33000 KapmwlsstatkekseS8e§ydhbamenBFr 0]
deneyHiranyKulnhawy y°ntemi

43. Stattk Ek senel YBRbEéme Deneylerinin Yorumlanm

Y°ntemlerin Kéyasl|l anmasé

Bu -akapmaméeénda ele alénan d°rt farkl e pr
kol onl aréenégcm apllearié |l aykner i ve uygulandej e
bir proje i-indeaejbexl mdikrl oge bye’rn tiead ° mé © ml e

takgmagspit edil miktir.,



Es

ki kehi
basyeakl eme

r 6de

uygul amasé

keyaslsammasg eéel de

¢i zelbge Edks xletns & n

y°ntemlerl e

deneyl erinin
€ il lzextl Wtagk®ésmae rgi¢l mi kKt i r

yapeél acak ekdemeh
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pr oj e

sonucuewdaf &d Idleé eyl 9 i te

eskt saet ni ekl y ¢bka seéme-
keyasl anmaseé

deneyl erin

DERKN KARI KTl RMA KOLONLARI NI NKAWKAHSAKKT EYL! BKR KINAKKN MTAE S P K T K
STATKK Y! KLEME DENEYLERKNKN ¢EKKTLK Y¥NTEMLERL
BS;S':“ITI\TttK YE:KS STATKK EKSENEL BASI N¢ Y| KLE
- DENEYK DENEYLERKNKN YORUMLANMASI
- -
EE ~ = v |5
2 e 2 z £ —~ g > =
= Y T - - 3 5 o |% | E
2lza| 22 [ 22|58 =& = || = ~ S| o |ls | | T
gjloz]| < | SgE|S| E|S| E || E E?Egmg
a|la9| Z& | =SE|B| E|le| E|S| E|Bl E|B| E|w |—- | a
oa > EE= || E|S| |12 |8 || E|° |3 | <
x O ] ] < ] < I [=%
« X o o 5} £ S e | T £ o e | ¥ € | w © @
> =< 0 M %) = %) ] %) > %) [a)
> Rlalslsle|lalg]|a|§|al|l-=2log =
< o) = o) = [} © [} = o) - sl ©s5 £
= o (@) o ] [a] o [a)] T o o=lTEl Z
0 0,00
34 1,03
68 2,83
1E| 80/800 102 5,97 308 35,74| 294 32,97| 134| 9,04 | 183 | 14,85 289 | 32,00] 242 | 296 | 33,36
136 10,72
170 12,66
204 17,75
0 0,00
34 0,84
68 2,20
2E | 80/800 102 4,68 2881 27,58] 286 | 27,23] 159| 9,731 216 16,51| 313 | 32,07| 250 | 296 | 28,98
136 8,28
170 11,41
204 14,94
0 0,00
34 1,01
68 2,36
3E | 80/800 102 4,12 280 23,47| 333 31,80] 117| 5,61 | 221 | 15,66 325| 30,46] 255 | 296 | 25,86
136 7,66
170 9,98
204 13,68
0 0,00
34 0,72
68 1,54
4E | 80/800 102 2,98 318 25,56| 313 | 21,90] 130| 4,50 | 266 | 16,20( 383 | 31,98 282 | 296 | 19,74
136 5,36
170 7,28
204 10,23
0 0,00
34 0,72
68 1,54
5E | 80/800 102 2,98 302(22,79| 303 | 22,94| 159| 6,35 | 263 | 17,30[ 370 | 34,18] 280 | 296 | 2190
136 5,36
170 7,28
204 10,23
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¢Ci zell e (devasng hicssd&niak etki eksendedleneygse&mdi ny akIf
y°ntemlerle kéyasl|l anmaseé

DERKN KARI kTI RMA° . KOLONLARI NI'N NKHAK Y] K TAklI MA KAPASK
STATKK Y! KLEME DE NEEKLKETRKNKNENTEMLERLE YORUMLANN
SASINe Vi K T EKSTNEL BASLNE AL EY
B DENE YK CNK
= >
o <&l . 5 will L I
c = ~
2|82| <2 |Zic|e|e|&|e|s | |E|s Bl ||
0495‘3525555,5355525“_%
00 o o) 2 S S S S S = S = S | - a =
v X ) |l e8| || e |&§| E|¥]| E |w © @
> < 7} ™M 7} - 7] a 7] = 7] [a)
> Rlaleslsle|lal|lg|a|§]| 2 |-2log =
< o) = o) = [} © [} = [} -5l @5 £
= [a)] (@) [a)] [a) [a)] [a) [ T [ o=zl Z
0 0,00
34 0,93
68 2,09
6E | 80/800 102 3,72 290 | 25,25] 313 29,08 131| 6,12 | 218 | 15,00| 320 | 30,30| 255 | 296 | 26,22
136 6,99
170 9,96
204 13,31
0 0,00
34 1,25
68 2,97
7E |80/800 102 4,60 312 37,10 333(41,93| 122 | 6,79 | 190 | 14,87]| 290 | 32,36| 250 | 296 | 33,62
136 8,20
170 12,44
204 16,92
0 0,00
34 0,74
68 1,68
8E | 80/800 102 3,65 285 | 24,40| 277 | 23,15| 169 | 9,48 | 224 | 15,70]| 330 | 32,02| 257 | 296 | 26,17
136 6,98
170 9,22
204 13,26
0 0,00
34 0,55
68 1,73
9E | 80/800 102 3,14 285|20,85| 286 20,98| 175| 8,57 | 240| 15,18]| 355| 31,43| 269 | 296 | 22,37
136 5,70
170 8,07
204 11,29
0 0,00
34 1,36
68 2,69
10E] 80/800 102 5,03 324 36,93]| 333(38,82| 121 | 6,64 | 186 | 13,72]| 282 | 28,69| 250 | 296 | 31,32
136 8,89
170 11,69
204 17,53
0 0,00
34 0,96
68 2,07
11E] 80/800 102 3,55 292 29,77]| 303 | 31,99| 166 | 10,02| 207 | 15,29| 302 | 31,78| 254 | 296 | 30,57
136 6,86
170 10,13
204 14,87
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basén-

¢i zel ge 4.5. saharsaém) sExakii ke keikrs e n e |
y°ntemlerle kéyasl anmasé
DERKN KARI kTI RMA° . KOLONLARI NI'N NKHAK Y] K TAklI MA KAPASK
STATKK Y! KLEME DENEYLERKNKEMICERIKE LXORUMLANMASI
SASI e YIK T EKSENEL BASINS YL ELED
_ DENEYK ~ R
a g > —
ol <2 z 5 z i B
E ° % <ZE < — = O\OO/ S " E \g,
21zl 22 | 25c|& e |Ele|s 2| |els 2l |5
al| 2o -8 |2S5E|ny| E|ls| E|g| E|[S| E|E| E |5 |° 5
og| 2 | k6 || s|€|ls|ls|s|S|s|5]|&8|- |2
v X ) |l e8| || e |&§| E|¥]| E |w © @
> =< 0 M %) - %) ] 7} > 7} [a)
> Rlaleslsle|lal|lg|a|§]| 2 |-2log =
< o) = o) = [} © [} = [} -5l @5 £
=> [a) (@) [a) [na) [a) =) [a) T [a) oslTEl Z
0 0,00
34 1,13
68 2,36
12E] 80/800 102 3,96 307 | 33,87| 313 | 35,17| 140| 7,52 | 201 | 14,95]| 300 | 32,39| 255 ] 296 | 31,56
136 7,12
170 10,86
204 15,68
0 0,00
34 1,13
68 3,18
13E] 80/800 102 5,26 302 | 35,88] 323 | 40,01| 133| 8,40 | 185| 14,85| 284 | 32,06| 245 | 296 | 34,58
136 8,72
170 12,67
204 17,65
0 0,00
34 0,85
68 2,06
14E] 80/800 102 3,84 300 | 36,51 278 | 31,33| 190| 14,57| 194 | 15,19]| 280 | 31,79| 250 | 296 | 35,54
136 7,42
170 11,24
204 16,81
0 0,00
34 1,01
68 2,85
15E] 80/800 102 512 302 | 38,35 303 | 38,60| 153 | 10,68| 183 | 14,88]| 270 | 30,97| 245 ] 296 | 36,91
136 8,69
170 12,04
204 18,23
0 0,00
34 1,26
68 2,57
16E] 80/800 102 4,54 304 |38,81| 313|41,13| 136| 7,86 | 187 | 14,77| 280 | 32,95| 245 | 296 | 36,80
136 8,65
170 12,23
204 17,56

¢cor umoda

uygul amasé

baseakl eme

deneyl er

k éy amals&n sonucu

el dei el @@da t@axksEtmar iglgmigkt i r

yapeéel acak

n

n

sonucunda

y

ol anekseneloj eni n

el de

edi

e
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¢i zeb.g et odrauhma-sién
keyasl anmaseé

st

at

ik

eksenel

basén-

DERKN KARI kTI RMA. KOLONLARI NI'N NKHAK Y} K TAkKkI MA KAPASK
STATKKKLEME DENEYLERKNKN ¢EKKTLK Y¥NTEMLERLE Y
BASI NE YK STATKK EKSENEL BASING viKLE
_ DENEYK ~
a g > PR
@) :§ z é : " rg
= -0 - S PO DU P SRR
2|16z <2 |23 || E|E|E|E E|_|E|z|E|E |5 ]|¢E
5128 28 |Eae |8 | Szl c |8 E|E|E|E|2|=|-]2
co| 3 | &5 |s|&|s|&|s| 8|S/ &|3|&8|-|=1]=%
x2 |2 fo” (gl s l&ls|El el %] |~]3
> Slels|lalele|s|2|E|2]|ce|ee &
S| 8151815881 8[F1 8|c8l-8 =
0 0,00
31,5 0,30
63 0,79
1 ¢ 80/1750| 94,5 1,46 3201 13,83]| 270| 10,04 129| 2,61 | 491|31,31|495|31,81| 340 ] 295 | 13,5
126 2,61
157,5 3,93
189 5,19
0 0,00
31,5 0,22
63 0,71
2 ¢] 80/1750 94,5 1,63 322|18,57| 238 10,17| 421 | 31,68| 408 | 29,76 423 | 31,98] 360 | 313 | 17,55
126 3,32
157,5 3,95
189 6,43
0 0,00
31,5 0,33
63 1,03
3 ¢]80/1750 94,5 2,19 305| 14,80 263 | 11,43| 154 | 4,67 | 423 | 26,53| 468 | 31,89] 320 | 313 | 15,49
126 3,94
157,5 4,99
189 6,53
0 0,00
31,5 0,33
63 1,04
4 ¢]80/1750 94,5 1,98 310| 22,15| 250 | 14,35 224 | 11,49| 325| 24,36| 373 | 32,16] 296 | 313 | 22,58
126 3,57
157,5 5,19
189 7,99
0 0,00
31,5 0,29
63 0,80
5 ¢]80/1750 94,5 1,63 309| 15,16]| 263 | 11,11| 166 | 4,64 | 447| 31,05| 453 | 31,87| 328 | 313 | 15,54
126 2,34
157,5 4,20
189 571
0 0,00
31,5 0,18
63 0,50
6 ¢]80/1750 94,5 1,17 307| 891|250 6,14 |182| 3,50 | 676| 39,18]| 604 | 31,60| 404 | 313 | 9,24
126 2,26
157,5 2,74
189 3,74

yékl em
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¢i zel ddevad)¢ &r. s mhiasién st ati k eksenel basén-
y°ntemlerle kéyasl|l anmaseé
DERKN KARI kTI RMA. KOLONLARI NI'N NKHAK Y} K TAkKkI MA KAPASK
STATKK Y! KLEME DENEYL E R HRENEREEEYORUMLANMEKS
aAsI e viW PO S R T S
_ DENE YK ~
a g > PR
o :5% =z é :5 " —
s 5 s < - = ® g = g
ulza S _ |5l =5 =|s| = =12l 2]« |2 | =
& | S5 |ZEE|S|E|S E|E E |25 E|E 5|
ol 20| Z2& | TISElN| S|l E|lgl Els| 18] s |2 | &
co | 3 |E5 || s|g|s|5| &S| s3] &= |=]<%
v ¥ o Ll el e[| E|&] E|¥] € |w ® 2
> =1 8|2 8|s| 8|13/ 8|=2z|28|._|-]¢%¢
> Rlaleslzal8lal|ls|als|a|lglag &
S 18165185 8181818 |cel-8l 2
0 0,00
31,5 0,25
63 0,82
7 ¢]80/1750 94,5 1,47 304| 11,25| 285| 10,00 130| 2,50 | 494| 27,91| 533 | 32,24| 350 | 313 | 11,88
126 2,32
157,5 2,95
189 4,77
0 0,00
31,5 0,46
63 1,53
8 ¢ 80/1750 94,5 2,23 345 15,24| 357| 16,07] 89 | 2,32 | 578| 35,04| 548 | 32,06] 383 | 313 | 13,12
126 3,62
157,5 5,00
189 5,94
0 0,00
31,5 0,16
63 0,73
9 ¢]80/1750 94,5 1,51 316 17,49| 222| 8,68 | 613 | 65,43| 396 | 27,40| 428 | 31,99 395 | 313 | 17,16
126 3,37
157,5 4,40
189 5,50
0 0,00
31,5 0,49
63 1,33
1 0]80/1750 94,5 2,47 308 22,41| 278 | 18,41 145| 5,39 | 321 | 24,47| 370 | 31,93| 284 | 313 | 23,11
126 4,16
157,5 5,97
189 8,98
0 0,00
31,5 0,46
63 1,37
1 1]80/1750 94,5 2,75 314 14,31 294 | 12,96] 109 | 3,29 | 427| 23,08 522| 31,93| 333 | 313 | 14,24
126 4,56
157,5 5,72
189 6,84
0 0,00
31,5 0,36
63 1,03
1 2 ]80/1750 94,5 1,85 314|17,45]| 278 18,33]| 135| 3,73 | 452| 34,86 432| 31,96| 322 | 313 | 17,34
126 2,74
157,5 4,87
189 6,01

y
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¢i zel ddevad)¢ &r. s @mhiasién

y°ntemlerl e

stat

Kk

eksenel
keyasl|l anmaseé

basén-

DERKN KARI kTI RMA°. KOLONLARI NI'N NKHAK Y} K TAkKkI MA KAPASK
STATKK Y! KLEME DENEYL ER RNREVNERLEEVIORUMLANMXS
SASI e YIK K X SENEL BASI N MLKLEN
_ DENEYK ~ N E
= >
(@) 25% z g : " —~
E 96 <Z( < — = é/ g " i \gz
2|85 | <2 |ZEe|&|e|&|e|s|e|_|E|s|lEle |2
ol 29| Z& | =SE|B| S|l =8| =|5|=|8| <« |2 | @
oo | 3 | k5 || s|s|l&|ls|&|S|g|3|¢8|=-|=]2%
v ¥ o 2l e|s] e || e |&§| e |¥]| E|w © @
> < 7] ~ 7] = 7] a 7] = 7} [a)
> Rlalelalelal|2|a|E]|=|-glog &
(oo} ) = [} = [} © [} = o) - sl ©s5 £
=> [a) @) [a) [ea) [a) =) [a) T [a) o=lTEl =Z
0 0,00
31,5 0,26
63 0,82
1 3]80/1750 94,5 1,75 3241 13,33| 250| 8,46 | 180| 4,85 | 537 | 33,36| 525 31,99| 363 | 313 | 12,54
126 3,10
157,5 4,69
189 5,26
0 0,00
31,5 0,31
63 0,90
1 4]80/1750 94,5 1,40 319|16,08]| 278 | 12,40[ 133 | 3,21 | 435| 29,05| 458 | 32,07] 325 ] 313 | 15,51
126 2,43
157,5 4,05
189 5,06
0 0,00
31,5 0,26
63 0,80
1 5]180/1750 94,5 1,38 325|13,10| 256 8,46 | 167 | 3,95 | 533| 33,17| 523 | 32,00] 361 | 313 | 12,22
126 2,99
157,5 4,08
189 4,91
0 0,00
31,5 0,32
63 0,98
1 6]80/1750 94,5 1,57 3221 13,84 270 10,18 137 | 3,22 | 535| 35,36| 507 | 31,99] 354 | 313 | 13,25
126 3,31
157,5 4,38
189 5,49
0 0,00
31,5 0,51
63 1,07
1 7180/1750 94,5 1,85 350| 14,99| 370| 16,47| 86 | 1,78 | 567 | 34,58| 543 | 32,02| 383 | 313 | 12,41
126 3,17
157,5 4,21
189 5,29
0 0,00
31,5 0,35
63 0,95
1 8]180/1750 94,5 1,81 330| 18,13]| 270 | 12,45] 146 | 4,08 | 454 | 33,20| 445 | 31,96] 329 | 313 | 16,41
126 3,42
157,5 4,34
189 6,47

y
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¢izelge 4. 6. s 4 diawviam) s t¢aotriukm ek senel b a
y°ntemlerle kéyasl|l anmaseé
DERKN KARI kTI RMA°. KOLONLARI NI'N NKHAK Y} K TAkKkI MA KAPASK
STATKK Y! KLEME DENEYL E R HREHNERLEEYORUMLANMKS
- BS;S':“ITI\TttK YE'KS STATKK EKSENEL BASI N¢ Y| KLEM
I
B DENEY K DENEYLERKNKN YORUMLANMASI
ﬂ-g = — ~ =
®} <% z 5 < _
ul =z z < gl || ~ | S| ~ &) - E
z| &2 <= | 2= |&8| E|L| |8 E Elz| E|E |5 | &
W 25 | 2XENTSI E[S] E|ls| E|=| E E|E | £
o] =9 =2 ISE|N| =] =8| =8| =18 == |- @
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= o O [a)] o [a)] o o T o oLl TEl Z
0 0,00
31,5 0,21
63 1,53
1 9]80/1750 94,5 2,00 514(19,69| 303| 8,99 | 116 | 2,56 | 900 | 48,68]| 698 | 31,99| 403 | 313 | 9,42
126 2,71
157,5 4,09
189 4,73
Vandda wuygul amasé yapeéelacak ol an

basyeakl eme

keyasl anmaseé
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statik

keyasl anmaseé
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sonucunda

eksenel

sén- y

gksenej eni n

e

| de edil e
songe®| aledd@eeq dteenr itlamiékntai r

basén-

DERKN KARI KTl RMA KOLONLARI NI N NKHAK Y!K TAkI MA KAPASK

STATKK Y! KLEME DENEYLERKNKN ¢EKKTLK Y¥NTEMLERLFH

(

STATKK EKS

STATKK EKSENEL

BASI N¢

Y! KLE

BASI N¢ Y| K
_ DENEYK DENEYLERKNKN YORUMLANMASI
aE > — v ~
of| 2= z s < _
-} 2 _
zZ © o~ < = - i - g
ol = 2 z <« = = © g ® £
zloz| <= |22 |e|E|S/E|S|E|_|E|lz| E|E |5 | &
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(1] 7] = [7) = ) © ) = ) o o] £
= [a) O [a) [43] [a) Q [a) I Q oLlT el =Z
0 0,00
19 0,45
38 1,25
1V | 80/900 57 1,66 182 29,67( 322 | 100,4| 209 | 40,11| 141 | 16,79| 188 | 31,85| 208 | 199 | 36,05
76 3,76
95 5,54
114 10,89

yéekl em
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¢Cizelge 4. 7salide@mamyt taink eksenel
y°ntemlerle kéyasl anmasé
DERKN KARI KTl RMA KOLONLARI NI N NKHAK Y!K TAkI MA KAPASK
STATKK Y! KOEENMEEYLERKNKN ¢EKKTLK Y¥Y¥NTEMLERLE YORU
SAaTEE TS STATKK EKSENEL BASING¢ Y!KLE
1
_ DENEYK DENEYLERKNKN YORUMLANMASI
(S ~ _ N
ol & z S © = <
4 62 = p=3 = - c | E
o
> [e) > << — = @ =] -] s o g
ulza | 2_ |32_ |5 2|&8| =2 = ~ 1S = |«Z]lcd T
Z|l oz = SEE|&| £ |E| = i I3 IS 2| E [ealco g
ol 20| =22 |25 |n| E|ls| E|8| E|c| E|3| E|E|l Al &
= o E=~| €| €|l| |2 =|s| || T gl = <
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O] o [ c c
v X o) 2 £ 5 IS T IS ] 1S X = co| o 2
> < 7] v 7] - 7] 7] 7] > 1] o
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S| || &|E| &3] & & |=0loey =
> [a] (@] [a] om [a] ] [a)] T [a] oOnolTO =
0 0,00
19 0,28
38 1,11
2v | 80/900 57 2,22 | 173|28,26| 213| 43,94| 217 45,63| 135| 16,55| 183| 31,86| 185 | 199 | 38,05
76 3,97
95 7,10
114 11,41
0 0,00
19 0,38
38 0,93
3v | 80/900 57 1,70 | 194] 28,88| 227 40,44| 216 | 36,41 167 | 21,01| 203 | 31,92| 200 | 199 | 30,55
76 3,28
95 6,00
114 9,07
0 0,00
19 0,37
38 1,10
av | 8or900 57 1,86 | 192]29,29| 244 48,63| 337 95,34 151 | 17,47 201 | 32,29| 225 | 199 | 31,60
76 3,67
95 6,21
114 10,46
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¢Ci zel8gAmasffas ahas én eskisaetniekl y¢bkalseénme- deneyl erin
y°ntemlerle kéyasl anmasé

DERKN KARI KkTI RMA KOLONLARI NI N NKHAK Y! K TAKICNKAN KIAFGAII K/
STATKK Y! KLEME DENEYLERKNKN ¢EKkKTLK Y¥NTEMLERLH
SAaTEE TS STATKK EKSENEL BASING¢ Y!KLE
I
- DENEYK DENE YL ERKNKMNLANNASI
€5 ” _ v |+
ol &= z S © = <
4 © g = p=3 = - c | E
o
> e} > < — = © o -] © 0| E
g Zm <~ = é ~1&8| =1 ¢ -~ | s —_ ~ | T A le]leced T
Gl oz = SFge || E|=| E c € £ 2| E |Ea|co| &
al 20O -8 <5l ~n| E| 5| E|c| E|=| E| &8 E c al §
= o~ e~ |lg|l gl |2l |s| || T |°g= e
o 1) o) = g | B a g g | €| S g8 |-l a =
v o 2l e8] e || E|&| E|¥| E|colos~y 2
3 S 8% 8|s| 8|38 |2 8 °
> Slaslcslalgls|s|al|&]s|cgled =
[ [ = [0 = o) © [ = © e B =
> [a] (@] [a] om [a] ] [a)] T [a] oOolT Ol =Z
0 0,00
19 0,13
38 0,30
1A | 80/1500 57 0,70 216| 6,03 |244| 7,61 ]|165| 3,62 |468|26,89| 510|31,81| 321 | 352 | 15,44
76 1,36
95 2,00
114 2,68
0 0,00
19 0,13
38 0,37
2A | 80/1500 57 0,60 255| 6,09 |278| 7,18 96 | 1,00 | 595| 28,35| 601 | 31,99| 365 | 352 | 11,24
76 1,04
95 1,63
114 2,08
0 0,00
19 0,17
38 0,48
3A | 80/1500 57 0,92 320| 8,15|250| 5,47 | 78 | 1,02 | 770| 37,31| 707 | 31,98] 425 | 352 | 9,53
76 1,55
95 1,93
114 2,37
Tam °1| -ekl i yekl eme deneyl eri, t¢e¢m sahal ar
emniyetli takéma g¢cenegn 1,5 katéna kadar y
Emni yet|l t a kK & mavegmgncigynestnl i1 ,t5a kkéantaé ngdé¢ac ¢ defj e

yé¢ksek ve ortalama derin kar ékat égronsa ekra |l omeuk t
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¢Ci zel9geD™%r. t farkl & sahada yer al an en yg¢kse
depl asmanl ar e

v |«
> | ¢ Deplasmanlar
©
() —_
o=
Saha | | =g| . .
(o) o~ Umaks Uort
N (mm) (mm)
a |>

100| 136 10.72 7.55
Es ki 4 150| 204 18.23 14.90
225 306 66.60 66.60
100| 126 4.56 3.15
150 189 8.98 5.84
100| 76 3.97 3.67
150| 114 11.41 10.17
100| 96 1.55 1.32
150| 144 2.68 2.38

¢Cor uri

Van

Amasya

D°r t farkl e sahada ger-ekl extiri lgeoteknike ksenel
raporlarda hesaplanamniyetlit ak é maal d €aagla meydana gel en ma
mi kt arl aré& sadece Eskikehir sahasénda 10 mm
yakl akék 1,5 il e 4,5 mmt aakréarsaé nigab ¢ kkagd nneerkd aek
maksi mum deney y¢kéendeaerdashin mek icreu nd ¢ kte kr nae
Eski keh0 rmm, i VRanm,¢io-rium 1 - iAmas@amim; i n i se 3

ul akmaméxt eér

Burada di kkat edi |l mesi gereken bir dijer no
farkl @ ot urlnéanlaarra kd i okl kuaktteuraul muk ol maseéedeér

karektérma kolonu teorik olarak ayneée el ast
sadece elastik deformasyon hari ci depl as ma
nokt adan h&roenkuestu islachad @z da yer alan derin

oturma miktarl aré Exk. 4.7 ile hesaplanmék v

Ue _ Qi FS Qj FXx3 x L
| ast K Arx E

4.7)
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Burada,;

Qo Kazéjén u- takéma g¢ceéng,

Qo Kazék boyunca olukan -evre s¢igrteéegnmesine
FS : G¢evenli k faktor ¢gnyg,

3 Brzemin i-erisinde kazék boyunca olukan s
Ap: Kazéek kesit alanéneé,

L Kazék boyunu,

E : Kazéjén elastisite mod¢l ¢ne¢g 1 fade et mekt
3 katsayeéeséenén dejeri kazek Dboyunca se@l ukan
halinde 0,5, ¢-gen ol masé halinde 0,67 ol ar

¢i zellye DA2rt farkl é& sahada yer al an adke&man Kk:
g¢@ad téenda elastik ve kalecée defor masy

Emniyeti Tak @ ma G¢c
Qp Qf L Ap E lj R
h ~ . . zerrlln

Saha s Uelastik (Utoplam- Uelastik)
(kN) (kN) (m) (m?) (KN / m?) (mm) (mm)
Eski kK 1837 1120 8,00 0,50 6905000| 0,67 2,28 8,44
¢orum 855 2270 17,50 0,50 8086000] 0,60 4,18 0,38
Van 536 1457 9,00 0,50 4077000| 0,67 3,00 0,97

Amasya 2184 1334 15,00 0,50 8457000 0,60 4,00
¢izelge 4.106da a-éek kKekilde g°re¢ldeje é¢zer

kol onl aré geotekrimhirnyaponda ake&snaplggrcame exi
sadece elastik deformasyon seviyesinde kaln

oturma miktaré da, temeller i1i-in tipik otur

En y¢ksek defor mdsaken amne \Eiskea Ikerhiime sahasénde

-ojunlujunda maksi mum defoemasQosi kmeekebag

Daha ©°nce belirtil difji iczer e, S°z konusu |
dayanéemeneén mobili zzeer 6i maosiemahasakupda ¥aka
kol onlarée i -in s°z konusu def geterhbilgigneveut sevi y e

dejiYdnirl. meye dek sg¢grdereé¢elen tek deney gz
21 mm okumaséndarel|lsamrrigiki@ahmdkeamhé&deg Bahmin e
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czere deformasyonlarén kazék -apénén %2, 50i
olarak be¢tegng 1 1le mobilize ol duju s°yleneb
birlikte,kbnéldbepedahodegkg¢k, -akélan kazeékl a

Bir dijer ©nse°nzl ik o-néuksaur édne niesye g° z éldeediede bul u

nihait a kK € ma hgesscagpnl¢gannan il e son derece uyumlu ol

Ccorum sahasénda ygé&l eekl| dwetnieryil leeg i nydaek,| atka@kar
2-5 mm mertebesinde son derece d¢kek ve bey
def ormasyonl ar el de edil miktir. Tasarém yg¢Kk,
mm mertebesthe ol up, kazék - ampaédmaskn a%dlEedi.n eS°dza hkio nwle
deneyin verdii§j.i bilgilerin sénérl é& kaldejer

géevenl i tarafta olabilecejini i karet et mekt

Van ve Amasya sahalaréenda sénérl é& sayéda der

bi-i mde teaxnéamaltd §angda def or masyonl ar el astik
Tasarem y¢kenegn 1,5 katénda i se ihbirpnikiars manl ar
csté¢nde ol up, ortalama 10 mm mer twed egd wmareldii r

tarafta kalan bis°tasdrEmegapmgmkegnsdpden

Amasya sphajsendagke¢negn 1,5 katénda dahi ul ak
seM yesinde ve elastik sénérl akatdahi binde¢dadisar

buna bajl é ol arak prematg¢re bir yé¢kl eme den

Kncel enen d°rt sahadan ¢-¢nde, deneyl erin &
hesap sonu-I|larée sabemg°glepasdendal andari ul di
geotekni k bilgiler sajlanamadan @&litib9dl gnmake
bu husus da g°z °n¢gnde bulundurul arak beck

uygunl ujemive rddiyi dejerlendirilmiktir.
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4 3. 1. Mazurkiewicz y°ntemiyle statik eksen

yoruml anmasé

D°rt farklgal mmajne thkimdeth a ent k er ek sen el basén- vy
Mazur ki ewicz y°ntemi i | e ghesaplandat eexné nfal - g, ¢d cen
araséndaki 4lldelgr Isit e¢ii 2 enledke edi r

Ci zellpy Statibe k sen el baseén- ye¢kl eme deneyl eri
keyasl anmaseéeé

MAZURKI EWI CZ Y¥NTEMK
Eski keh ¢orum Van Amasya
p— [ [ ) [
-~ 4 (] N4 [ X [ X
' © IS © 1S © S ©
— ol (0] o (] [ ) =
> X X N4
ol c © c © c © c
C - © —~ © ~ © ~ ©
(0] c < c c
-3l = c © c © c ©
~x . 5| — ) — ) — ) —
()] — S o o —_ o o — o o — o
Z|lwo|® =z v | ® =z w3 | © =z w3 | ©
P ©e— | o __ P - P - P -
< o | o3 S |l _28]l o) S |_28loS]l S |_2&)o0Z
Sloolzol |2l |x2]z2] & 2l1zo
1E 308 296 1¢| 320 313 v 182 199 1A 216 352
2E 288 296 2 ¢| 322 313 2V 173 199 2A 255 352
3E 280 296 3¢] 305 313 | 3V 194 199 | 3A 320 352
4E 318 296 | 4 ¢| 310 313 | 4V 192 199
5E 302 296 5¢] 309 313
6E 290 296 6 ¢] 307 313
7E 312 296 7 ¢] 304 313
8E 285 296 8 ¢ 345 313
9E 285 296 9¢| 316 313
10E| 324 296 |10 308 313
11E ]| 292 296 |11 314 313
12E ] 307 296 |12 314 313
13E] 302 296 |13 324 313
14E| 300 296 |14 319 313
15| 302 296 | 15 325 313
16E | 304 296 |16 322 313
17 350 313
18 330 313
19 514 313
Eskikehir 33000 Kapasitel:@ Sat | aiiggtatiknekdemelo | e s i
basén- y¢kdeme- |deernée yiiMaczeul rekni dei Wi nonzdhapt °arktéenmai
gé¢cCcelmgkar él é bi -1 mde t ahmin et t itapesindeanl!| ak é

Mazur ki ewiiclze ydrnatfeinkit en ° | - ¢shesaplanath ak@&ma @e¢cC g
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dejerinden balvtegEhesi ndPi jee Mazur ki ewicz y®°n
takéma (g¢,yakdaljkehkdamahah a& e ma grgicry dedJeedsée kad
Eski B8000 Kapasitel iMaStuardkyi uemviPcrzo jyesnit eimii ni | e
t akéma g¢c ¢ pde)] hesadlaran iarkiema( @ ¢ ¢ ¢) dod jaenr ionrea n(l @

g°steren 4gOéadakgRekeeril mektedir.
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k ¢ - aimakla birlikte, aradaki fark kabul edilebilir seviyelerde@rr a f i kt eank €nma- ¢ | er
gesade] eat as éennd akkgj - ¢ k  deljpbu o ReBapldnatna K € ma g ¢ C ¢
dej eriniknadava@er2e00 Yatakl e KVC vei ¢tdxUukYat ak
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Amasya i11i Atakehir Hastanesi Kapsaméndaki
é - sdatt i k eksenel bas&pm¢ Magdékiewiong °© dteenmiy | el e
grafi kteak®mag¢l e hbesapldnatj @k édma ig¢c¢ deKé&aegaéatnlde n
deney sayéséna raj men, sz konusu y°ntemin
syl enebi I°lr.dalkeeénad i § ¢ eapr adseéemd &kkegir ¢ kK dejer 21
bu dhe$aplanah ak éma g¢c¢ H##aepgaAmas ywa i BLOAt akehir
Kapsaméndaki iDdlatzairrlka re wSictzegyi®nt emi aké&maggat
dej er | eekel),maesaplarfaRa Kk € ma g¢cy Oéjaarionan( @r éné (-

keli 126de g°steril mektedir.
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4. 3. 2. Chin Kondner y°ntemiyle statik eksen
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650 Yatakl é CorkampOdaeaméerdaHpapathatsii bneko&nel a

y ¢kl eme dikinaaegihdeChii mi Kondner y°nt emi Il e graf
dej ehdsaplanay ak éma g¢ce¢ dej er i peditamesinde ig€hikt ¢ r . D
Kondnery © nt e mi il e grafi kt e reri, Rebaplagnhre @ Kk & naak € gna c ¢g
dejeri nde@r &fgi- ktkdank E°nmha- ¢glé¢ecn, dejerl eri arasén

ton ve Hesapladasijaekré ma g ¢ c ¢ Odkeajdear6ifinBirnY a% akl &€ ¢ o
Devl et HaGhiameKondnem yemt émi- il le@ gaaeima g;¢
(Qoeney), hesaplanah ak é ma g¢cy Oépeaerbnan( @r é Adeltg® st er €
gesteril mektedir.
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y°nt emi il e grafikten hedaplapat eark étmak gmaac ¢ g ¢doed e
beyelotPgrt. deneyin ¢-¢nde tasareéem dejerine o
birlikte, bir deneyf ar k ol duk- a2 kvekaklré KYG ve 300
Dojumocuk DevletCHiamtkordmern -yhnt e mi il e gr
g¢c¢ de] egndv)ehesaptanam ak @ ma g ¢ c @ olatherjn@ nén eg °(sQx er e |
grafi &1 3® kgi®°lsteri |l mektedir.
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4.33. Brinch-Hansen
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e grafi khesaplana§ | - ¢ 1 e

dej er i 413rdaes égnPdsatkeir iillmekkktie dt¢iirz.el g

¢i z e LyHatikdeksendd a s € n -
keyasl anmaseéeé

y¢é¢kl eme

tHameyelne r%48 0i -yi°m t R

BRINCH-HANSEN %80 Y¥NTEMK
Eski keh ¢orum Van Amasya
p— 1D ) (] ]
-~ N4 © 4 [ 4 [ X
' ®© 1S © 1S © 1S ©
— ol Q o (] ol 0] [l
> X X N4
ol < © c © c © c
C - © — © ~ © ~ ©
(] < c c c
-3 = c © c © c ©
~x . 5| — () — ) — ) —
()] — S o o —_ o o — o o — o
Z|lwol| s 4 w3 | © =z w3 | ®© =z w3 | ©
P B | o __ > - P - P -
< o | o3 S |l_28]l oSl S |_210o5)l S |_28]o073
Sloanlzol 8|3l 85| zC| 8152|128
1E 134 296 1¢] 129 313 | 1v 209 199 | 1A 165 352
2E 159 296 2¢] 421 313 2V 217 199 2A 96 352
3E 117 296 3¢ 154 313 3V 216 199 3A 78 352
4E 130 296 4¢| 224 313 | 4V 337 199
5E 159 296 | 5¢| 166 313
6E 131 296 | 6 ¢] 182 313
7E 122 296 7 ¢| 130 313
8E 169 296 | 8 ¢ 89 313
9E 175 296 9¢] 613 313
10E| 121 296 110 145 313
11E| 166 296 |11 109 313
12E| 140 296 |12 135 313
13E| 133 296 |13 180 313
14E] 190 296 |14 133 313
15| 153 296 |15 167 313
16E| 136 296 |16 137 313
17 86 313
18 146 313
19 116 313
Eskikehir 33000 Kapasiteld@ Sat | aictkgtatiknekdemelo | e s i
basén- yékl emgmgidord s emi %80 y°nt emi il e g
t akéma (g¢ chesapthmajt exkléeemai ,g¢c¢ dejerinden k¢- ¢k
takéma g¢ce dejerleri araseéendaesdplanateak &pa ¢d&¢ d g ]

dejerindinbluade a rEdsekri.k e hi r

Brinch-Hansa

%8 0

y°nt emi

e

33000

grafi ktenopefeh),- ¢l en

Kapasiteldi

«

.



109

hesaplanant ak @éma g¢c¢én) delf ami me aiflQar énéd J?78der en

gesteril mektedir.
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Devl et H a sBtinehrHeasnis ein- i%8 0 y ° retne nPil -i¢ll e n g rt aafkiéknt
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Van 200 Yatakl e KVC véa¢d060kYBDeakkbeé KadéanbPe]
yap@lPanstaalteitk eksenel bastémm¢ nydigkincleHaesend eney |
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2,00

1,50
&
\}l,OO
o,go,5o

0,00

1 2 3 4
Deney No

k ekild. BislchHansen %80 y°nt emi il e grafnnkten ©°

(Qoeney) hesaplanah ak €éma g¢ QY oe¢ja@(Vemmean( ar é

Amasya ili Atakehir Hastanesi Kapsaméndaki |
.- adeatt i k eksenel b a steghm ¢ BridotkH aennsee nd €%68e0y | ye®rni tn:
il e grafikten PCej-erlhesaplanarh @ @ Mma ggeedbddekerin
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(Qoeney), hesaplanah ak é ma g¢cy OdOéperonan( @r é Aé2th® st er €
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5. S0NU¢ VE DEJERLENDKRMELER

Bu -al ékmada, bir-ok zemin karténda ekonomil
-ékan ve ¢l kemizde artan bir seéekléekla kull a
yé&t urma davranékeée ve kapasi mekenil ahédftlop | B an
bradet tam °I| -ekli y¢kl eme deney veri si kul |l

yapél amddejmedlee akaj] é€da sunul maktader ;

T /1l kemi zde derin kar ekt ér ma kol onl aréneéen t
uygulanan ilebenzerbi - i mde vyapél maktadeér. S°z kKonu:
karékt érma kol okebimveg¢ venlini nel dduejruencae dai r
| i t er attl¢sarndnea nméakst € r .

T D°rt farkl é& sahada (Eskikehir, ¢or um, Van
kol onl dué -iad iem ma k ap senmevcut geotbkrils rapodlaada a n
hesaplanamn i h a i vV e emni yet !l if otreek ékmaaz égke clg a zd eg] e
kul | anél ar akFakgta@gpel mé fNtdearr. 8RBT s ay&ledrtamedrer i
kohezyonsuz zeminlerde kritik derinlik belirlenmesi gibi detaylar sebebi ile elde edilen
kapasiteled @€ bazé far kl el.ekBumunordeéaxkén d-ag k meed tée
se i minde uygul amada ger-eklektirilen al éKE
Bu sebeple y°ntemlerden el de edilen sonu-
etkisiihmal edilebilird ¢, z ey de . ol acakt ér

T Eskikehir, ¢ or um meveut geoeknik sapohaadizeabrué n-dal € Kk ma
kapsaménda teaelk®Eenackaji¢daglner i ni n birbirine ol
go°r ¢l mektedir. Amayay°nrnreen itredneli sad énmaseér
takéma g¢cQgkdieigeek eff ameldddie | ekl ar g°°ster

T Ger-eklexktirilmik olan tam °I| -ekli y¢kl eme
bajl é& olarak uygul anan hesap y°nteminin g¢
sunmaktadeéer .

T Tam °1I| -ekl i y & k., Ime nsea hesdptamard eamyetlii kapasitenin 1,5
kat éna kadar y¢ ¢kl eme Maikrseitmu m | dee ngeeyr -yedkk ¢e Kvt
kapasitede °1-¢len en y¢ksek ve ofFrdamakama d
°neml i bir noktaye a-éjJja -ékartmaktadeér.



120

Hesaplanan emniyeti kapasiteler alténda meydana ge

sadece Eski kl@emmr meahabéadne ancak ul ak mék

yakl|l Bxilée W5 mm arasénda kal méxkteéer. S°z konu
tasar émenda Il zma wmekt bhebaltenémtaol duk- a a
Emniyetli kapasitenin ,b kat endaki ma k s i mu mMmaksineum e y y ¢ K

otur mal ar son derece d¢kegknmmdeVenlnrami al a@a
¢c¢orum mmi nAmMadsya i-1inulaem@8meambge. dahi
Burada di kkat edil mesi gereken bir dijer
aslen farklé& oturmal ar di kkate al é&narak ol
derin karéekteérma kolonu teorac&ajoédmmdark, afyai
ot ur ma sadece el astik def or masyon hari c
gelebilecektir. Bu noktadan hareklts ©° z konusu sahalarda yer
kol onl ar é@énda el ahsetsiakp toathumémka mi kt ar | ar é
Eskikehir ¢ gmasdéer d @k &kmad & Kt € remaiyetlktoa koénnhaa r €
gecexet yekler alténda hengz sadece el ast
Eskikehir sahasénda meydana gelen otur ma
se@ml arénéen shér derece alténda

Eskikehir sahaséendg¢hbeaeméemeye delkagameéhan

%2-%2, 50 mertebesindeki depl asmanl arda ©°n
et mektedir. Bu dejer fore kazéklardan kg¢- ¢
Bu noktadan harekdei ncel enen d°rt sahadan ¢-¢nde, de

tarafta kal éeénan tasarém hdaxe macmgy-€lparna es e

bul undurul dujunda ger ekl i geotekni k bil g
ankehmaktader . Derin karéxktirdenemhs &mélonl gk Eel
deneyl erinin, yenil meye wul akélamasa dahi,
depl asman el de edilinceye dek s¢grder ¢l mesi
Y¢ék mobil ideafsyromas yionel ar arasénda el de edi
karéktérma kolonlarénén emniyet]l. t akéma
hemen t¢m yapélar taraféndan kabul edi |l e
etmektedir. Bu husus, tipik emmayt katsayeéelaré kull aneél masé

haricinde derin karéktérma kol onu tasar @ meé

duyul mayacajéenée g°stermektedir.
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Uygulanant ak é mabeddad eme y°nt emi Eskikehir sah
uyumlu sonu-1lar ortaya -ékartrmertiaen. dDijji en
bu konuda yorum yapmak zorl akmaktadeéer.
Takéma gécC¢ hye¢skaspelkar @ ndadak i t ut uguul ekneg ge
deneylerinin de hedeflerine tam ol arak ul
belirtildi]i geozteerkeni kd ernaepydolamtr amniyetits @ayp e ma mé K
gécelhemm katéena dek se¢egrder ¢l mektedir.

Deneyl erin premat ¢riel es othdraind ek &1 eheatxaE nmeee b le d
géecemewnentl i Kekilde belirl enmesi de m¢ mkg¢gr
® ®rmekama€ileuygul amada kazék y¢ ikodrumml alremas é s
skt a lkamle | beck y©°nki cadhef vy ¢é rekmey i ché m sonu-1| al
i ncelenmesinde kull anél méktér .

Yéekl emenin en yégksek deplasmana ul aktej e
deneylerinde Mazurkiwicz, ChiKonderve Hirany)Kk u | hawy y°nt eml eri bi
ve 3@t mertebesinde nihai a kK € md e {ngick;aedeeekhesaplanah a K € ma g ¢ C ¢
il e uyumlu sanu-Ilar sunmuktur
Mazurkiewicz ve ChiiKondner Van ve ¢Cordml salwgl gréancea
i se Van sahasénda d&ekabuls addisleemlai Igi°rr ef ahke

g¢ dgdahauyumsuz sonu-I|lar ortaya koymuktur . S
y°ntemlerin yetersizIlijJinden - ok, deneyl
seviyelerinde bitiril mesi kaynakl eédeér .

Her ¢- y°ntem de, derin kar éxkt érsman ek adleonrkl

gelend ¢ k ey deformasyon seviyelerine ulakan el
belirlenmeside kul | anél abilir ol arak dejerl endir.i
En yé¢ksek def or masyon seviyesine ul ackeé

BrinchhHansen %80 ve Davisson yvarteeml gric¢sgsaej

ortaya koymuktur. El de edilen sonu-1ar dah
ol duju gi bi derin karéektérma kolonl aréenda
-akélan kazeéeklar i -in geliktirilmik olduju
Késmearksi mum ol arak kazék -apénén %1, 46¢ or
ger-eklextirilen Van ve ¢orum sahalareée il

%0, 30¢ne ul akélan Amasya sthaémayram, cg ncel

y°nteml er ilneirni nideen dvkei iatruatladnrgeenzdedé & Kk sn@®@é n d a
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sunul mdywg wlramad a, prematg¢re sonl andér él an
-al ékmada irdel enen ve dahh« ébrebelilgamegsfent e ml e
sék-a kKkahit del edimalenadenu-Elar, yeterli dep

bir y°thdkeénmbelilgpemesi nin uygun ol madej éné a-
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EK-1. Stati k eksenel bas &mmmanyoitnh zmen vebema y | er |
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EK-1L.(devam) Statik eksenel bi @amam eturnyaizdmare me d e r
veoturma 'y ¢ k gr afi kl er i
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