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* KAZI DESTEK YAPILARI Y¥NETMELľļľ (KDYY)

Ç ľKSA SľSTEMľ SE¢ľMľ

Ç GENEL HESAP VE PROJELENDľRME ESASLARI

* ANKRAJLI SľSTEMLER

Ç MOSKOVA PROJESľ (BERLľN DUVARI)

* ľ¢TEN DESTEKLľ SľSTEM

Ç BALIKESľR PROJESľ (PALPLANĿ-ľ¢TEN DESTEKLľ SľSTEM) 

* ZEMľN KARIĿTIRMA DUVARI

Ç ST. PETERSBURG PROJESľ (KESľĿEN JET GROUT-ľ¢TEN DESTEKLľ SľSTEM) 



* ľksaSistemleri:

ü DŜœƛŎƛ 5ŜǎǘŜƪ ¸ŀǇƤǎƤΥ «ȊŜǊƛƴŜ ŜǘƪƛȅŜƴ ǘǸƳ ȅǸƪƭŜǊƛ ƎŜǊŜƪƭƛ ǎǘŀōƛƭƛǘŜ ŜƳƴƛȅŜǘƛƴƛ 
ǾŜ ǎƤƴƤǊ ƪƻǒǳƭƭŀǊƤƴƤ ǎŀƐƭŀȅŀŎŀƪ ǒŜƪƛƭŘŜ Ŝƴ œƻƪ н ȅƤƭ ōƻȅǳƴŎŀ ǘŀǒƤƳŀƪ ǸȊŜǊŜ 
ǇǊƻƧŜƭŜƴŘƛǊƛƭƳƛǒΣ ƎŜœƛŎƛ Ŧƻƴƪǎƛȅƻƴƭǳ ƳǸƘŜƴŘƛǎƭƛƪ ȅŀǇƤǎƤŘƤǊΦ

ü YŀƭƤŎƤ 5ŜǎǘŜƪ ¸ŀǇƤǎƤΥ «ȊŜǊƛƴŜ ŜǘƪƛȅŜƴ ǘǸƳ ȅǸƪƭŜǊƛ ƎŜǊŜƪƭƛ ǎǘŀōƛƭƛǘŜ ŜƳƴƛȅŜǘƛƴƛ 
ǾŜ ǎƤƴƤǊ ƪƻǒǳƭƭŀǊƤƴƤ ǎŀƐƭŀȅŀŎŀƪ ǒŜƪƛƭŘŜΣ Ŝƴ ŀȊ ŘŜǎǘŜƪ ȅŀǇƤǎƤƴƤƴ ǳȅƎǳƭŀƴŘƤƐƤ 
ƪŀȊƤ œǳƪǳǊǳƴŘŀ ƛƴǒŀ ŜŘƛƭŜƴ ōƛƴŀ ǾŜȅŀ ōƛƴŀ ǘǸǊǸ ȅŀǇƤƴƤƴ ǀƳǊǸ ōƻȅǳƴŎŀ 
ǘŀǒƤƳŀƪ ǸȊŜǊŜ ǇǊƻƧŜƭŜƴŘƛǊƛƭƳƛǒΣ ƪŀƭƤŎƤ Ŧƻƴƪǎƛȅƻƴƭǳ ƳǸƘŜƴŘƛǎƭƛƪ ȅŀǇƤǎƤŘƤǊΦ



* Kazĕ Destek Yapĕlarĕ Kategorileri



* ľksaSistemi ¢eŀitleri (KDYY-Tablo 1.2)



* ľksaSistemi Se­im Adĕmlarĕ



* Genel Hesap ve Projelendirme Esaslarĕ:
ü DǀœƳŜ {ƤƴƤǊ 5ǳǊǳƳǳ ό¦[{ύ Υ  ¸ŀǇƤƴƤƴ ōǸǘǸƴǸƴǸƴ ǾŜκǾŜȅŀ ōŀȊƤ ōƛƭŜǒŜƴƭŜǊƛƴƛƴ 
ƎǀœƳŜƭŜǊƛƴŜ ȅƻƭ ŀœŀōƛƭŜŎŜƪ ǾŜȅŀ ƎǀœƳŜ ŘǳǊǳƳǳƴŀ ȅŀƪƭŀǒǘƤǊŀŎŀƪ ōƛœƛƳŘŜ 
ŀǒƤǊƤ ǒŜƪƛƭ ŘŜƐƛǒǘƛǊƳŜƭŜǊƛƴŜ ǎŜōŜǇ ƻƭŀŎŀƪ ƳŜƪŀƴƛȊƳŀƭŀǊƤ ǘŀƴƤƳƭŀǊΦ

ü IƛȊƳŜǘ DǀǊŜōƛƭƛǊƭƛƪ {ƤƴƤǊ 5ǳǊǳƳǳ ό{[{ύ Υ !ǒƤƭƳŀŘƤƐƤ ǘŀƪŘƛǊŘŜΣ ōǸȅǸƪ 
ƻƭŀǎƤƭƤƪƭŀΣ ȅŀǇƤƴƤƴ ǾŜκǾŜȅŀ ōƛƭŜǒŜƴƭŜǊƛƴƛƴ ƘŜŘŜŦƭŜƴŜƴκōŜƭƛǊƭŜƴŜƴ ǒŜƪƛƭŘŜ 
ƻƴŀǊƤƳ ƎŜǊŜƪǘƛǊƳŜŘŜƴ ƪǳƭƭŀƴƤƳƭŀǊƤƴŀ ŘŜǾŀƳ ŜŘƛƭŜōƛƭŜŎŜƪ ǒŜƪƛƭ ŘŜƐƛǒǘƛǊƳŜ 
ǾŜ ǀǘŜƭŜƴƳŜ ǎŜǾƛȅŜƭŜǊƛƴƛ ǘŀƴƤƳƭŀǊΦ



* 9¢YT[9w
* YŀȊƤ ŘŜǎǘŜƪ ȅŀǇƤǎƤ ǸȊŜǊƛƴŜ ŦŀǊƪƭƤ ȊŀƳŀƴƭŀǊŘŀ ǾŜ ǒƛŘŘŜǘƭŜǊŘŜ ŜǘƪƛȅŜƴ ǘǸƳ 
ȅǸƪƭŜǊ

üSabit EtkiΥ  ½ŀƳŀƴ ƛœƛƴŘŜ ŘŜƐƛǒƳŜŘƛƐƛ ƪŀōǳƭ ŜŘƛƭŜƴ ŜǘƪƛƭŜǊ όmǊΥ ƪƻƳǒǳ ȅŀǇƤƭŀǊŘŀƴ 
ŀƪǘŀǊƤƭŀƴ ȅǸƪƭŜǊύ

üHareketli Etki: ½ŀƳŀƴ ƛœƛƴŘŜ ōǸȅǸƪƭǸƐǸƴŘŜ ŘŜƐƛǒƪŜƴƭƛƪ ƎǀȊƭŜƴŜƴƭŜǊ όmǊΥ ǘǊŀŦƛƪ 
ȅǸƪƭŜǊƛΣ ǊƤƘǘƤƳ ȅŀǇƤƭŀǊƤ ƛœƛƴ ƎŜƳƛ œŀǊǇƳŀ ƪǳǾǾŜǘƭŜǊƛύ

üDǸǾŜƴƭƛƐƛ !ȊŀƭǘƤŎƤ 9ǘƪƛ Υ  YŀȊƤ ŘŜǎǘŜƪ ȅŀǇƤǎƤ ŀǊƪŀǎƤƴŘŀƪƛ ōƛƴŀƴƤƴ ƪŜƴŘƛ ŀƐƤǊƭƤƐƤƴŘŀƴ 
ƪŀȅƴŀƪƭŀƴŀƴ ŘǸǒŜȅ ȅǸƪƭŜǊ 

üDǸǾŜƴƭƛƐƛ !ǊǘǘƤǊƤŎƤ 9ǘƪƛΥ Yƻƴǎƻƭ ŘǳǾŀǊƤƴ ǀƴǸƴŘŜ ƪŀȊƤ ǘŀōŀƴƤƴŘŀƪƛ ǎǸǊǒŀǊƧ ȅǸƪǸ



* Hesaba Dayalĕ Geoteknik Tasarĕm Yºntemlerine Ait S¿re­ler



*



*



* G¥¢ME SINIR DURUMU (ULS)



* G¥¢ME SINIR DURUMU (ULS)



IT½a9¢ Dmw9.T[Tw[TY {LbLw 5¦w¦a¦ ό{[{ύ

ü5ŜǎǘŜƪ ȅŀǇƤǎƤƴŘŀ ƻƭǳǒŀƴ ǎƤƴƤǊ ŘŜǇƭŀǎƳŀƴ ŘŜƐŜǊƛΣ ŘŜǎǘŜƪ ȅŀǇƤǎƤƴƤƴ Ǹǎǘ ƪƻǘǳ 
ƛƭŜ ƴƛƘŀƛ ƪŀȊƤ ǘŀōŀƴƤ ŀǊŀǎƤƴŘŀ ƪŀƭŀƴ I ƪŀȊƤ ŘŜǊƛƴƭƛƐƛƴƛƴ Ƴŀƪǳƭ ōƛǊ ƻǊŀƴƤ ƻƭŀǊŀƪ 
belirlenmelidir.



IT½a9¢ Dmw9.T[Tw[TY {LbLw 5¦w¦a¦ ό{[{ύ

ü.ƛƴŀƭŀǊƤƴ ŘŜǎǘŜƪ ȅŀǇƤǎƤ ƛƭŜ ŀǊŀǎƤƴŘŀƪƛ ƳŜǎŀŦŜƭŜǊƛ ǾōΦΤ ŜǘƪƛƭŜǊŜ ōŀƐƭƤ ƻƭŀǊŀƪ 
ŘŜƐƛǒƪŜƴƭƛƪ ƎǀǎǘŜǊƛǊΦ DŜƻǘŜƪƴƛƪ {ƻǊǳƳƭǳΣ ƪŀȊƤ ǾŜ ƪŀȊƤ ŘŜǎǘŜƪ œŀƭƤǒƳŀƭŀǊƤƴŘŀƴ 
etkilenebilecek X yatay mesafesini en az 2xHmaksƻƭŀŎŀƪ ǒŜƪƛƭŘŜ 
belirlemelidir.



{[{ 5¦w¦a¦ T4Tb 59t[!{a!b YwT¢9w[9wTΥ 
üDŜƻǘŜƪƴƛƪ {ƻǊǳƳƭǳΣ ƪŀȊƤ ƴŜŘŜƴƛȅƭŜ ƪƻƳǒǳ ȅŀǇƤƭŀǊŘŀ ƳŜȅŘŀƴŀ ƎŜƭŜōƛƭŜŎŜƪ 
ŘŜǇƭŀǎƳŀƴƭŀǊƤƴΣ ȅŀǇƤƴƤƴ ƘŀǎŀǊ ƎǀǊƳŜŘŜƴ ǘƻƭŜǊŜ ŜŘŜōƛƭŜŎŜƐƛ ŘŜƐŜǊƭŜǊƛ ŀǒƳŀƳŀǎƤƴƤ 
ǎŀƐƭŀƳŀƪƭŀ ȅǸƪǸƳƭǸŘǸǊΦ «ǎǘ ǎƤƴƤǊ ƻƭŀǊŀƪ ƪƻƳǒǳ ȅŀǇƤƭŀǊŘŀƪƛ ŘǀƴƳŜ ƳƛƪǘŀǊƤ ǎǘŀǘƛƪ 
ȅǸƪƭŜƳŜ ŘǳǊǳƳǳƴŘŀ 1/500, deprem durumunda ise 1/250ŘŜƐŜǊƭŜǊƛƴƛ 
ŀǒƳŀƳŀƭƤŘƤǊΦ

ü!ƴƪǊŀƧƭƤ ǎƛǎǘŜƳƭŜǊŘŜ ƳŜȅŘŀƴŀ ƎŜƭŜŎŜƪ ȅŀƴŀƭ ŘŜǇƭŀǎƳŀƴƭŀǊ ƛœƛƴ ƎŜƴŜƭƭƛƪƭŜ hɻ = 
0.003HŘŜƐŜǊƛ ōƛǊ Ǹǎǘ ƭƛƳƛǘ ƻƭŀǊŀƪ ƪŀōǳƭ ŜŘƛƭƳŜƪǘŜŘƛǊΦ

ü½ŜƳƛƴ œƛǾƛƭƛ ǎƛǎǘŜƳƭŜǊŘŜ ƳŜȅŘŀƴŀ ƎŜƭŜŎŜƪ ȅŀƴŀƭ ŘŜǇƭŀǎƳŀƴƭŀǊ ƛœƛƴ hɻ = 0.005H 
ŘŜƐŜǊƛ ōƛǊ Ǹǎǘ ƭƛƳƛǘ ƻƭŀǊŀƪ ƪŀōǳƭ ŜŘƛƭƳŜƪǘŜŘƛǊΦ

üYƻƴǎƻƭ ǎƛǎǘŜƳƭŜǊŘŜ ƳŜȅŘŀƴŀ ƎŜƭŜŎŜƪ ȅŀƴŀƭ ŘŜǇƭŀǎƳŀƴƭŀǊ ƛœƛƴ hɻ = 0.010H  ŘŜƐŜǊƛ 
ōƛǊ Ǹǎǘ ƭƛƳƛǘ ƻƭŀǊŀƪ ƪŀōǳƭ ŜŘƛƭƳŜƪǘŜŘƛǊΦ

üTœǘŜƴ ŘŜǎǘŜƪƭƛ ǎƛǎǘŜƳƭŜǊ ƛœƛƴ ƛǎŜ ƳŜȅŘŀƴŀ ƎŜƭŜŎŜƪ ȅŀƴŀƭ ŘŜǇƭŀǎƳŀƴƭŀǊ ƘɻκI Ґ ҉ 
2.5 -҉ рΦлΩƛŘŜƐŜǊƭŜǊƛ ŀǊŀǎƤƴŘŀ ƪŀƭŀŎŀƪ ǒŜƪƛƭŘŜ ōƛǊ Ǹǎǘ ƭƛƳƛǘ ƻƭŀǊŀƪ ƪŀōǳƭ 
edilmektedir.



Y!½L 59{¢9Y ¸!tL[!wLb5! 59tw9a 9¢YT{TΥ 

üDD-нŀ 5ŜǇǊŜƳ ¸ŜǊ IŀǊŜƪŜǘƛΣ ǎǇŜƪǘǊŀƭ ōǸȅǸƪƭǸƪƭŜǊƛƴ рл ȅƤƭŘŀ ŀǒƤƭƳŀ 
ƻƭŀǎƤƭƤƐƤƴƤƴ ҈нр ǾŜ ōǳƴŀ ƪŀǊǒƤ ƎŜƭŜƴ ǘŜƪǊŀǊƭŀƴƳŀ ǇŜǊƛȅƻŘǳƴǳƴ мпп ȅƤƭ 
ƻƭŘǳƐǳ ŘŜǇǊŜƳ ȅŜǊ ƘŀǊŜƪŜǘƛƴƛ ƴƛǘŜƭŜƳŜƪǘŜŘƛǊΦ .ǳ ŘŜǇǊŜƳ ȅŜǊ ƘŀǊŜƪŜǘƛΣ 
ǎǘŀƴŘŀǊǘ άǀƴ ǘŀǎŀǊƤƳέ ŘŜǇǊŜƳ ȅŜǊ ƘŀǊŜƪŜǘƛ ƻƭŀǊŀƪ Řŀ ŀŘƭŀƴŘƤǊƤƭƳŀƪǘŀŘƤǊΦ



Y!½L 59{¢9Y ¸!tL[!wLb5! 59tw9a 9¢YT{TΥ 

ü{ƛǎƳƛƪ ȅǸƪƭŜǊ ŀƭǘƤƴŘŀƪƛ ŀƴŀƭƛȊƭŜǊ ¸ǀƴǘŜƳ м ǾŜȅŀ ¸ǀƴǘŜƳ нΩŘŜƴ ƘŜǊƘŀƴƎƛ ōƛǊ 
ǘŀƴŜǎƛ ƪǳƭƭŀƴƤƭŀǊŀƪ ȅŀǇƤƭŀōƛƭƛǊΦ !ƴŀƭƛȊƭŜǊŘŜƴ ŜƭŘŜ ŜŘƛƭŜƴ ǎƻƴǳœƭŀǊ ¢ŀōƭƻ 
нΦтΩŘŜƪƛ ƪǊƛǘŜǊƭŜǊƛ ǎŀƐƭŀƳŀƭƤŘƤǊΦ



ah{Yh±! twhW9{TΥ 

Å13 BLOK

ÅKazĕ Derinlikleri: 3.50-10 m 

ÅZemin Profili:

Å0-2 m: Gevŀek killi kum

Å2-10 m: Orta sĕkĕ ince kum

Å10 m - : Sĕkĕ ince kum

ÅYASS yok

ÅľksaSistemi Se­imi:
ÅYatay destekli berlin duvarĕ

ÅBlok 1-2-4-5-9-12: Ankrajlĕ 
iksa sistemi

ÅDiĽer bloklar: ľ­ten destekli 
iksa sistemi



ah{Yh±! twhW9{TΥ 

ZEMľN PROFľLľ ľKSA KESľTľ

Gevĸek Killi Kum

Orta Sēkē Ķnce Kum

Sēkē Ķnce Kum



ah{Yh±! twhW9{TΥ 

ANKRAJ SERBEST BOY SE¢ľMľ



ah{Yh±! twhW9{TΥ 

ANKRAJ SľSTEMLERľNľN TASARIMI



ah{Yh±! twhW9{TΥ 

FHWA, 1999 tarafĕndan kumlu zeminler i­in ºnerilen yanal toprak 
basĕncĕ daĽĕlĕmĕ:



ah{Yh±! twhW9{TΥ 



ah{Yh±! twhW9{TΥ 

LEM KONTROL (ULS-GEO)



ah{Yh±! twhW9{TΥ 

LEM KONTROL (ULS-GEO)



ah{Yh±! twhW9{TΥ 

SLS KONTROL (SLS-GEO)



ah{Yh±! twhW9{TΥ 

YAPISAL ELEMAN KONTROL¦ (ULS-STR)

Tk = tem * Aa =  175 * 2.45 = 429 kN



ah{Yh±! twhW9{TΥ 

YAPISAL ELEMAN KONTROL¦ (ULS-STR)

Cinsi Kesit Alanē Kopma kuvveti 
Emniyetli Taĸēma 

Kapasitesi  

0.6 inch S¿per 
Tendon D¿ĸ¿k 
Gevĸemeli 

140 mm2 261 kN (26.6ton ) 163 kN (16.6ton) 

 

3 ὖzt,k = 3 2z60 = 780 ὯN 

Halat kontrol¿: 303 1z.35= 409 kN < 780 ὯN 

Ankraj kºk taĸēma kapasitesi kontrol¿: 303 1z.35= 409 kN < 429 ὯN 



ah{Yh±! twhW9{TΥ 



ah{Yh±! twhW9{TΥ 



ah{Yh±! twhW9{TΥ 



.![LY9{Tw twhW9{TΥ 

Å2 Bodrum+5 Kat

ÅOturum Alanĕ: 37 m x 175 m  

ÅKazĕ Derinlikleri: 5-13 m 

ÅZemin Profili:

Å0-2 m: Gevĸek killi kum

Å2-10 m: Orta sēkē ince kum

Å10 m - : Sēkē ince kum

ÅYASS: 4-7 m

ÅĶksaSistemi Se­imi:

ÅĶ­ten destekli palplanĸperde



.![LY9{Tw twhW9{TΥ 

Zemin Profili

Killi ¢akēllē 

Kum

Kil

A­ĕklama
Tabaka 

KalĕnlĕĽĕ

(m)

Br. Hacim 

AĽĕrlĕĽĕ

g(kN/m 3)

ľ­sel S¿r. 

A­ĕsĕ

(derece)

Kohezyon

cõ (kPa)

Elastisite 

Mod¿l¿

E (MPa)

Killi ¢akĕllĕKUM 24.00 19.00 33 1 20

KľL - 19.00 27 15 30



.![LY9{Tw twhW9{TΥ 

ľksaSistemi



.![LY9{Tw twhW9{TΥ 

G¥¢ME SINIR DURUMU (ULS-GEO)

G¿venlik Sayēsē: 1.343 > 1.00



.![LY9{Tw twhW9{TΥ 

BORULANMA (HYD-ULS)



.![LY9{Tw twhW9{TΥ 

HľZMET G¥REBľLľRLľK SINIR DURUMU (SLS-GEO)



.![LY9{Tw twhW9{TΥ 

YAPISAL ELEMAN KONTROL¦

Cinsi Kesit Alanĕ
Atalet 

Momenti 

Mukavemet 

Momenti 

Elastisite 

Mod¿l¿

Ï600 mm, 

t=12mm

¢elik Boru

221.7 cm2 95841 cm4 3195 cm3 200 GPa

i= Atalet yarē­apē= ãI/A= (95841 cm4 / 221.7 cm2)0.5 = 20.8 cm

(¢YTHYDE, 2016) 



.![LY9{Tw twhW9{TΥ 

YAPISAL ELEMAN KONTROL¦



.![LY9{Tw twhW9{TΥ 

YAPISAL ELEMAN KONTROL¦

¢elik Destek2285 kN 1815 kN 29.2 kN



.![LY9{Tw twhW9{TΥ 

YAPISAL ELEMAN KONTROL¦

Ɯt (1/ÜC)æt(ÜC) E (MPa) A (cm2) Ɲ

12*10-6 10 200000 221.7 %30



.![LY9{Tw twhW9{TΥ 



{¢Φ t9¢9w{.¦wD twhW9{TΥ 

ÅFabrika Yapĕsĕ Pres ¢ukuru

ÅKazĕ DerinliĽi: 5.5 m 
ÅZemin Profili:

Å0-7 m: ¢ok Yumuĸak Kil

Å7 m - : Yumuĸak Kumlu Kil

ÅYASS: 3 m

ÅĶksaSistemi Se­imi:

ÅZemin Karēĸtērma Duvarē



{¢Φ t9¢9w{.¦wD twhW9{TΥ 



{¢Φ t9¢9w{.¦wD twhW9{TΥ 



{¢Φ t9¢9w{.¦wD twhW9{TΥ 


