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Tasarim sistemleri

Emniyet Gerilmeleri Sinir Durumu
Rn/FS > yBQ

Tasima Gucu - LFD
ORn>yBQ

Yiik ve Diremin Katsayilar1 Yontemi (Istakiksel verilere
dayanilarak gelistirilmistir.)

¢Rn>nyQ
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Sabit Yukler - ABD

AASHTO LFD'’ye gore sabit ylikler ayni katsayilar ile
buiytutiliyordu. [5]

AASHTO LRFD’ye gore ise sabit yukler ikiye ayrilmis
durumda ve degisik katsayilar ile buiytitiiliyor. [6]

DC - kalic1 sabit yukler
DW - eklenip cikarilabilen kalic1 ytikler



Hareketli Yukler

Vihicle Type Current Proposoed
Maximum Maximum

(tonnes) {tonnes)

15.0 16.0

22.5 230

39.0 40.0

42.5 455

62.5 68.0

79.0 85.7

1155 1252
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Hareketli Yukler- AASHTO LFD

HS-25

[
®—(® -(-@1);
44.5 kN 178 kN 178

(10K) (40 k) (40 k)

— sz7m-—lagzra1em +
(14 (14 - 30 1)

OR

11.7 kNim 100 kN (22.5 k) - Moment
(0.8 K/ft) 145 kN (32.5 k) - Shear

Uniform Load l Concentrated Load
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Hareketli Yukler — AASHTO LRFD

HL-93
Design Truck
=
& @ Ig@)
a5 kN 145 kM T8 kN
(8%) (32 k) (32 k)

b— 43m —»k 43-0m
(14 ft) (14 - 30 f)
OR 110KN 110 kN
Design Tandem (25k)  (25k]
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PLUS 2m

Design Lane Load

Uniform Load
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Hareketli Yukler - Turkiye

H30-S2

60 kN 240 kN 240 kN

43 m 43-91m



Hareketli Yukler - Cin
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Dinamik Etkiler Dahil

Knife Edge Load (KEL)
[20kN per notional lane Uniformly Distributed Load
(UDL) w kN/m per notional lane

REREREE

. Design HA live load specified by Hong Kong Code [3].

[0OKN  10kKN 1OKN 10kN

I].Eml_ 6 to 26m Il.Sml
-

Design unit HB live load specified by Hong Kong Code [3] (not to scale).




Hareket!i Y
Dinamik Etkiler Dahil

Location Tandem system 7§ UDL system
Axle loads O, (kN) gy (or gy ) (KN/m*)
Lane Number 1 300 9
Lane Number 2 200 2,5
Lane Number 3 100 2,5
Other lanes 0 2,5
Remaining area (g, ) 0 2,5

The details of Load Model 1 are illustrated in Figure 4.2a.

Key

(1) Lane Nr. 1 : Q= 300 kN ; gy = 9 KN/m?
(2) Lane Nr. 2 : Q= 200 kN ; gy = 2,5 kKN/m?
(3)Lane Nr. 3 : Oy = 100 KN ; gz = 2,5 kN/m?
*For wy =3,00m
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Hareketli Yukler - Avusturalya

ELEVATION
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Hareketli YUk Kombinasyonlari
AASHTO-LFD

=1,3DL + 2,17(LL+I)

AASHTO LRFD
=1,25DC+1,50DW+1,75(LL+IM)

CIN

=1,50D1+1,50D2+1,50D3 + 1,75(LL+IM)
HONG KONG
=1,265D1+1,65D2+1,925D3+1,43(LL+IM)
AVRUPA

=1,35G+1,35Q
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Hareketli Yukler Dinamik Etkiler

AASHTO LRFD sartnamesinde dinamik etkiler
sabitlenmistir.

AASHTO LFD sartnamesinde ise uzunlugun
fonksiyonudur.
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Sehim

AASHTO LFD de mecbur olan sehim hesaplar1 LRFD
icerisinde sadece Mal sahibi mecbur tutar ise
hesaplanacaktir.

AASHTO LRFD icerisinde sadece dilimsel ard germeli
kopriler icin sehim hesabir mecburi tutulmustur.
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Ruzgar

LRFD igerisinde biraz da uzun aciklikli veya yiiksek
kopriler distiniilerek riizgar hesaplar1 detaylandirilmastir.
Kopriilerin riizgar stabiletesi listline maddeler eklenmistir.

LFD ve LRFD i¢erisinde tasarim riizgar hizi1 160 km/hr
olarak alinmastir.
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Sicaklik degisimleri

LRFD sartnamesi icerisinde 1s1 degisimleride
detaylandirilmis ve derinligi fazla olan kutu kesit
kopriler icin sadece kopri tist ylizeyinin degisken bir
sekilde isinma durumuda goz oniine alinmustir.

; Tarafsiz eksen
g ™~
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Deprem

AASHTO LFD ig¢erisinde kopriiler genelde 475 sene
dontlisiimli depreme gore tasarlanmaktadir.

AASHTO LRFD i¢erisinde kopriiler siniflandirildiktan
sonra kopriiniin 6nemine gore 475 ya da 2500 senelik
deprem i¢in inclenecektir.

AASHTO LRFD icerisinde kullanilan R-faktorler1 LFD de
bulunan faktorlerden tiimii 1le degisiktir.
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Direnim Dagilimi

Direnim’deki belirsizlikler: Malzeme Ozellikleri (M),
Yapimdaki hatalar (F), Analizlerdeki varsayimlar (P)

R=R, MFP
Belirisizlik katsayis1 V, = (V, 2+V#+V p2)1/2

Skl

¢?Rn Rn g
azallmis tasanm orta



/ e o AR
Dayanim Limit Durumu

Giivenirlik katsayisi = p /o,

Uy =ortag =R-Q
6, = g fonksiyonun standard sapmasi

Yikilma olasiligi g<0 veya R-Q<0 olma durumu olarak adlandirilabilir

Givenlik durumu
Q= R-C i) R

Yikilma olasiligi /

\
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| Celik kopruler [1]

,D



Guvenirlilik katsayisi — LFD [1]

oR>1,3D + 2,17 (L+I)

5=
- =18
5 4 s= 8§
g - s= 6
=
E 3 s=4
= s = girder spacing (ft)
U 1 I 1 ! b
100 200
Span (ft)
Reliability indexes for steel girders, bending limit state
(AASHTO, 1992).




LRFD [1]

eflenen Guvenilirli

éRn > 1.25DC + 1,50DW + 1,75 (LL+I1M)

W
‘lb

Reliability index
() W RN
L L | 1

—

0

Reliability indexes for steel girders,

100
Span (ft)

(new code).

$=095,v=1.70
¢ =0.95,v=1.60
$=1.00,v=1.70
¢ =1.00,v=1.60
1
200

bending limit state

atsayisi —



Yorulma Analizleri — Celik kopruler

LRFD de bulunan yorulma analizleri kopriiler icin daha
fazla detaylandirilmistir. Genel baglant1 yorulma
siniflarina ek olarak 6zel koprii baglantilarina has
tablolar eklenmistir.
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Ongerilmeli I-kiris képriler [3]

LRFD - daha fazla kesme donatisi1 gerekmektedir

- daha fazla doseme konsol donatisi
gerekmektedir

- kenar ayak kalkan duvarinda daha fazla donatiya
ihtiyac olmaktadir.



“Ongerilmeli | = Kirisli K6pruler

Orta Aciklik Momenti, Acgiklik = 30m (Kenardan 2. Kiris)

lv'dc de Mlllm Ivludl I\/Iu Ivlui/lvlu TR-LFD
(kN-m)  (kN-m) (kN-m) (kN-m) (kN-m)
TR - LFD - H30S24 2103 336 1564 6564 1,00
TR -LRFD - H30S24 2103 336 1691 6092 0,93
TR-LRFD-H30S24+UDL 2103 336 1691 442 6866 1,05
AASHTO-LFD HS20 2103 336 1043 5433 0,83
AASHTO -LFD HS25 2103 336 1303 5999 0,91
AASHTO-LRFD HL93 +UDL 2103 336 1127 442 5879 0,90
Cin 2103 336 1270 5881 0,90

Avrupa 2103 336 1454 776 6303 0,96




/('5n/gerilmeli T-kiris kopruler [2]

%4 158cm

2 n =
s T I\ ______.-J Parameters of T-Girder
A Span Parameters (cm)
h h > hs3
< Lem 25m 145 10 98 19
30m 175 10 128 19
=l | 35m 200 12 142 28
éZ»:( 1 40m 230 12 172 28

Fig. 1. Dimensions of typical T-girder sections studied.

0.5m 7.0m 0.51

| | e I‘..
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—Cut in-place concrete J‘B‘ASPh1 t Overlay

TR

1.6m | 1 6[11 ] .6m 1.6m

\
T-Girder — D1aph ragim

Fig. 2. Cross-section of bridge deck studied.



Ongerilmeli T-kiris kopriler [2]

Table 1
Unfactored dead load moment per girder from deterministic analysis (kN/m)
Bridge span Chinese Code Hong Kong Code AASHTO LRFD
Mp, Mp> M p3 M py M p> Mp3 M p M pa M p3
25 m 976 218 93 976 209 91 937 218 91
30 m 1520 383 164 1520 367 160 1459 383 160
35m 2452 522 224 2452 500 219 2354 522 219
40 m 3468 676 290 3468 648 284 3329 676 284
Table 2
Maximum unfactored live load moment per girder from deterministic analysis (kN/m)
Bridge span M
Chinese Code Hong Kong Code AASHTO LRFD Code
HA + HB45 HA + HB25
25 m 1254 2932 1668 1564 (1500)
30 m 1619 3788 2164 2037 (1957)
35m 2084 4603 2635 2476 (2425)
40 m 2496 5454 3125 2986 (2925)

Note: Live load moments calculated from loading specified by the AASHTO LRFD Code using the Guyon-Massonnet
method are shown within parentheses.



/ Ongerilmeli T-kiris kopriler [2]
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Ongerilmeli T-kiris kopriler [2]
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Ongerilmeli T-kiris kopriler [2]
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Fig. 9. Strand ratio » in the three codes.



Ongerilmeli T-kiris kopriler [2]
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Hareketli YUk Momentleri [4]
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Service Moment
Envelopes, K-FT
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Dayanim 1 Momentleri
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Hareketli YUk Kesme [4]
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