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Koprulerin siniflandiriimasi

1.Kullanim amacina gore
— Karayolu kopruleri
— Demiryolu kopruleri
— Yaya kopruleri

— Diger amaclar icin kullanilan kopruler (ornegin
petrol boru hatlar)



Koprulerin siniflandiriimasi

2.Acikliga gore siniflandirma

2.1 Kisa aciklikli kopruler: ~6m< L < ~40m

2.2 Orta acikhkh kopruler: ~40m < L <
~125m

2.3 Uzun acikhkli kopruler: 125m < L



Koprulerin siniflandiriimasi

* 3.Malzemeye gore siniflandirma
« 3.1 Celik kopruler

Genelde demiryolu koprusu olarak
kullanilan, dolu govdeli veya kafes Kirisli
kopruler tamamiyla ¢elik kullanilarak
tasarlanirlar.
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FIGURE 8.1
Typical slab-steel beam bridge.
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Celik kopru ozellikle monolitik betonarme
koprulerle karsilastirildiginda uzun
acikliklar icin daha avantajli bir secimdir.
Ayrica, oldukga uzun acikliklarin
gecilmesini saglayan egik askili ve asma
kopruler de tamami ile ¢elik kullanilarak
tasarlanabillir.



Koprulerin siniflandiriimasi

3.2 Betonarme ve ongerilmeli kopruler

Betonarme kopruler, tum tasiyici sistem elemanlari betonarme olarak tasarlanmis

koprulerdir. Kisa acikliklar kiriglerle bir izgara olusturmak yerine sadece betonarme
bir plakla da gecilebilir.

URE E6.1a
inforced concrete slab bridge.



Acikliklar arttikgca, tabliyeyi sadece betonarme plakla tegkil

etmek olanakli

olmayacagindan Kkirigli koprulerin tasarlanmasi tercih edilir. Kullanilan kirigler
dosemeyle beraber bir T kesit seklinde caligirlar.
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Bridge cross section.

Cross section




slab

o
i1
I D . I el

| | [
8" Al N
/ ‘JE | |"| Ih'—t B A R L j_
e e '_T.{‘,r *“1:1'{ TUISLTA R

o 68 E b 7] K 3= tS" T;E-* '
o Uil N4 N3 N3] ’
l

v L— of support G of span
dghagn 7 1+~ G 0F suppor G olsp
. .}*] 4 2045 Usstimups @ 970.C. — -g‘*#-{-)-:\—- . _LZJ‘
W AT T WL Aoty i |
Ll 1 I ! o / >
Dol i I i
-

<= Abutment Extrastirrup S Typical 12" draphragm
- Details symmetrical about ¢ of span

r - N

Detanls of Interior Girder

'L- ( of roadway l 60" o %
= r~
..................... Tl |
2y _ . .
9#l1 2
346 in L 0 t
diaphragm it

Cross Section

26.26"




Acikliklar daha da arttiginda, kiris boyutlari
cok buyumekte ve betonarme kopruler
celik koprulerle rekabet edememektedirler.
Bununla beraber, ongerilme
teknolojisindeki ilerleme, onuretimli
elemanlarin kullaniminin ve uretiminin
yayginlasmasi, daha buyuk acikliklari
ongerilmeli koprulerle gecilmesini olanakli
Kilmistir.



Ongerilmeli koprilerde, monolitik betonarme kiriglerin yerini éngerilmel;
kirigler almaktadir ve bu ongerilmeli kirigler Uzerlerindeki betonarme
plaktan gelen yukleri kenar ve orta ayaklara aktarirlar.
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TABLE 7.4

Precast pretensioned beam sections used for short-span bridges in the United States
[ Yamane, Tadros, and Arumugasaamy, 1994]

Cast-in-place

I-girder:

(24 to 60)

(28 to 108)

(up to 167)

Width Depth Span range to precast
mIm mm s concrete
Typical section (im.) (in.) (fo) weight ratio
e 910 o 2440 250 to 460 up to 9.1 -
A o Getw96) (10t 18  Cupte 30 L
’ e 910 to 1220 380 to 530 7.6to 15.2 -
t ® ®© ® | b (36 to 48) (15 10 21) 25 to 50) e
: 1220 410 to 530 7.6 to 16.8 =
Ty Multistemn e A6 21> @25 10 55) o
; 1520 to 2440 410 to 580 6.1 to 18.3 s
Double:stem (60 to 96) (16 to 23) (20 to 60) Dl
T 1220 to 1830 610 to 1220 12.2 to 24.4 0.07
= (48 to 72) (24 to 48) (40 to 80) £
. 910 to 1220 690 to 1070 18.3 to 30.5 ”
D B ginder (36 to 48) (27 1o 42) (60 to 100) 0
= 1220 to 2130 740 to 1040 18.3 or more >3
I Declebulbils: (48 to 84) (29 to 41) (60 or more) 901
: . 460 to 660 910 to 1370 12.2 1o 30.5
I Catnder:t (18 to 26) (36 to 54) (40 1o 100) aERaE
AASHTO—PCI 1070 1370 to 1830 24 .4 to 42.7 Sres
bulb-T% 42) (54 to 72) (80 to 140) = :
I Local standard 610 o 1520 710 to 2740 up to 50.9 061012
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Koprulerin siniflandiriimasi

3.3 Kompozit kopruler

Celik profiller uzerlerindeki betonarme
dosemeden gelen yukleri kenar ve orta
ayaklara aktarirlar. Celik koprulerden
farklari profillerle uzerlerindeki dosemenin
uygun bir detayla birlestirilerek birlikte
calismalarinin saglanmasidir.
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FIGURE 8.8
Effective width of composite steel beam and stress distribution,
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Koprulerin siniflandiriimasi

3.4 Ahsap kopruler

Genelde rekreasyon alanlarinda yaya
koprusu olarak kullanilirlar.

3.5 Aluminyum kopruler

3.6 Diger malzemeler (fiberglas, ileri
kompozit malzemeler)



Koprulerin siniflandiriimasi

4. Kopru tipine gore siniflandirma
4.1 Kirigsiz kopruler

Kisa acikliklarda kullanilirlar ve tabliyeleri
sadece betonarme veya prefabrik plaklardan
olusur.

4.2 Kirigli kopruler
4.2.1 Celik
4.2.2 Betonarme ve ongerilmeli
4.2.3 Kompozit



Koprulerin siniflandiriimasi
4.3 Kafes kopruler

Sway bracing

Portal strut

Portal bracing

Lower laterals

5%, Hip vertical

Floor beam






Koprulerin siniflandiriimasi

4.4 Kemer kopruler
e ey & =5 S

(a) Hingeless rib (H) Hingeless rib (c¢) One-hinged rib
(d) Two-hinged rib (¢) Three-hinged rib
% % Fill l/l/l/l_.—-“n\l\[\l saliiang BSSS:ZW
(f) Solid spandrel (g) Open spandrel (/1) Braced spandrel
Yy £ -
LTI T R e
(f) Tied arch (/) Tied arch (k) Tied arch

(bowstring or Langer girder)

(7) Rigid frame () Inclined leg frame (n) Inclined leg frame
(Two-hinged)

(o) Cantilever arch

I ¥ N o I i

(p) Conventional arch with (g) Stiffened deck arch (r) Stiffened deck arch
moment-resistant rib

FIGURE 1.37
Various types of arch bridges [O’Connor, 1971].
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Koprulerin siniflandiriimasi

& Brg. pedestals 3 and 4 I\ = \ Black River : Q. Bre. pedestals 1 and 2
! = |
. | _r |. \A. .l‘\! ,
T [} — g i W
& County trunk = o [
oo - oI - _ - - + - :
highway "K o= i Sta. 16 + 67.08
- - —
[}
|

(S

—
——

. G Bro. W. abut,—> C g
-0 i 290°- 0" Bre W abue I
2957- 8" b. to b. abutments —
Plan
0 Brg. E abut. G Brg. W abut
=~ - 290-0" —
[ — RS — 120 | 83

Foxisting .
P |

ground line T~

Exason Looak TE

shing [

B T

rock line ]
El 856.02

1 83880
Bre. pedestal .t

g

o Brg pedcb[a] El. 849.00

-L 484" e
FIGURE 1.32

Rigid frame bridge with inclined legs—The Hatfield Bridge over Blake River. Wisconsin |USS. 1974].

- 48115 | - 193-5

Elevation






Koprulerin siniflandiriimasi
4.6 Konsol kopruler ve Gerber kopruler
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FIGURE 1.40
Cantilever bridge principles.
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Koprulerin siniflandiriimasi

4.7 Egik askili kopruler

FIGURE 1.48
India’s longest cable-stayed bridge, over Hoogly River, Calcutta.



FIGURE .49
View of stay ropes
Zellner. 19701,
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of the Friedrich Ebert Bridge over the Rhine. at Bonn. Germany [Leonhardt and



Koprulerin siniflandiriimasi
4.8 Asma kopruler
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FIGURE 1.52
Externally anchored suspension bridge and terminology.
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FIGURE 1.53

Seltf-anchored suspension bridge.




Koprulerin siniflandiriimasi

5.Plandaki durumuna gore siniflandirma
5.1 Dik
5.2 Verev
5.3 Kurb

= =




Koprulerin siniflandiriimasi

6.Hareket edebilme durumuna gore
siniflandirma

6.1 Yatay hareketli

6.2 Dusey hareketl
6.2.a Baskul kopru
6.2.b Iner-kalkar kopri



FIGURE 1.61
Double-leaf bascule bridge (Columbus Drive Bascule Bridge, Chicago).



FIGURE 1.62
Vertical-lift bridge. (Veterans Memorial Bridge, Kaukauna, Wisconsin.)
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