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Fatigue Performance of Steel-UHPC Composite
Bridge Deck

GU Ping ,LU Fan,ZHANG Zhigiang ,MA Jiahuan

(College of Civil Engineering, Tongji University , Shanghai, China,200092 )

Abstract; To investigate fatigue crack patterns and their influence on structural behavior of the
steel-UHPC composite deck under cycling loading and enable the fatigue design specification. Two
full-scale bridge deck specimens were designed and fabricated with the specific detailing and
dimensions in accordance to the prototype bridge deck of a real bridge for static and fatigue tests.
Compared with the test results, the FE-based computational results were found agree with the
measured stress and displacement at the concerning points. The fatigue cracks observed were prone
to occur at the joints between the longitudinal ribs and the transverse diaphragm for all specimens.
It is concluded that when crack initiates in the rib web, very small change would occur in the rib
stresses and in the deflection of bridge deck. But with further development of fatigue cracks in the
rib web,and delamination between the UHPC layer and the steel deck,the flexural stiffness of the
bridge deck specimen decreased significantly ,and a 33% increment in the deflection was observed
in the tests. The two specimens, though were not identical the same in longitudinal steel
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reinforcement , they appeared similar structural and fatigue performance. The optional rebars of 10

mm in diameter are suggested for the longitudinal steel reinforcement in UHPC layer.

Key words : orthotropic composite bridge deck ;fatigue tests;crack ; delamination ; stiffness
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Table 1 Comparision of theoretical and experimental results
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Table 2 Summary of fatigue test load amplitude and cracking
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Fig.4 Fatigue cracks of welded joint between crack longitudinal rib and transverse diaphragm

5 UHPC 5Tibi)z (B-E)
Delamination between UHPC and top plate
(B-E)
4 Y S5 A B A G -5 48 B A O 0
BEAL 1 IR 57 SR, BRI 57 18 A-W R
2% HIBUS BT AN, Hofl =00 55
I HO AT R ARSI AP 4 (A 9
10 BHIT) |, ¥IREE R YR B4 0, 2EB0TE 1R
B b 9 e R MR et 18T 6 g 55 i B
A-E B AR b WA A0y e h £k 17 4
TR 220 T3 OIS e L L5%E , 1 319" Joe o A
18 EAT BAGE 420 1R 5 REGRE T e, =
P2 55 10 45 R AR 23 0] 38 2 163 mm
280 mm,
3.2 MAmEEK
BT Ry 57 05 A-W Pl 2 -9,

2 — 10 " [ia) )i 77 W 55 70 B0 R A AZ AL it 2R

3% 57 1K B A-W BT 200 J7 ¥R Y fof 2R 0 A

Fig. 5

—a—2-9
- 2-10
2801 )
1
20f s
azm_ 1
= !
AKI«) / r
/
%120 P /-
_d
-
80r e /
PN Sk e

200 250 300 350 400 450 500
(EZR78:: (UIR/N

B 6 o7 g S e A e B Ak L e 2
(A-E)

Fig. 6 Crack propagation diagram at the joints of
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Fig. 9 Stress amplitude curve of reinforcement( A-E)
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Table 3 Deflection of loading position at different stages of static load test
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