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Experiment Study on the Fatigue Behavior of Partial Shear
Connected Composite Beam with Crumb Rubber Concrete
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(1. School of Civil Engineering, Tianjin Univ, Tianjin 300072, China;
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Abstract: In order to study the fatigue behavior of the crumb rubber concrete and steel composite
beam, six fatigue tests were conducted. This study focused on examining the influence of the rubber parti-
cles, shear connection degree, stud diameter and sectional dimension on the fatigue life, accumulated fa-
tigue damage and failure mode. Concrete strain, residual slip, residual deflection and bending stiffness of
the composite beams at different loading cycles were measured and analyzed. The test results showed that
the plain section assumption cannot be applied to the partial connected composite beams under fatigue load-
ing; the fatigue failure was governed by the shank failure of the studs showing good ductility in the shear
span; crumb rubber concrete decreased the crack width and improved the fatigue life effectively; larger re-
sidual slip due to the rubber particles improved ductility; larger shear connection degree increased the fa-
tigue life and reduced the shear stiffness degradation; and larger diameter of the studs decreased the fatigue

life and ductility. It is shown that this study is helpful for the application of crumb rubber concrete into the

*  IgFEEHE:2015-08 -15
EETIE :ERK AR IEA VI H (51408408) , National Natural Science Foundation of China(51408408) ; [ 5 7% ti 15 4F B} 2 3
4 B30 H (51525803) , National Science Fund for Distinguished Young Scholars(51525803)
FEZBA I BC1988—) . 4 1P AT KM W 55
T K & A, E-mail ; ghhan@ tju. edu. cn



T T BAE R Y ) 3 B AR SRR B - 2 SR 05 MR RE I R 33

composite beams.
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Tab.1 Parameters of composite beam specimens in fatigue test
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Fig. 1 Layout of studs in specimens(unit: mm)
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Fig. 2 Cross sectional of composite beam specimens(unit: mm)
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Tab.2 Mean values of mechanical properties of concrete
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Fig. 5 Setup of fatigue test
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Fig. 6 Measuring point layout of specimens
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Tab.3 Main parameters and results of fatigue tests
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Fig. 7 Uplifting of concrete slabs
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Fig. 8 Static failure mode of composite beams

(a)FBFT-1 (b)FBFT-2

B9 AERRFHIREX
Fig. 9 Fatigue failure model of composite beams
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Fig. 13 Shear connection of composite beams

14 JJ 7 9 AN [ i 4800 PR 80T FBET-1 R B¢
AR A I A A B T T e R ) A2 A L
1807
160f
140}
120

Z e

2100 4
% 80_
&
60
AOF g+ 4w
20| jm—--
oFl— =z __
C3

-20

4

-300 -250 -200 -150 -100 -50 0
N AR

()0 FI

180
160
140
z, 120+
100+
80
60
40+
20+

g /K

-250 -200 -150 -100 -50 O 50
A%
(h0.3 FTIk

1801
1601
1401
1201

-200 -150 -100-50 0

VR
(02 HIX
180
160
140
120+
§ 100 -
« 80
iz 60[
a0l
20
oll
-20 (N S S S S S e
-200 -150 -100 -50 0 50 100 150 200
T AR
(D10 Tk

B 14 REFBEMAFRET
Bt LAY AT B B R W
Fig. 14 Load-strain curves of concrete
slab with various loading cycles



T T BAE R Y ) 3 B AR SRR B - 2 SR 05 MR RE I R 39

MIED 14 HR] DU o 7 28 s Y B B e v S 1Y
GYATEEAS Ry ELAR L AR 55 1o B v, P 1 1R A VR R
A NPT RE BT B S TR R - ARCPE % 57 i 2K
S SZ R A B9 R ] B[] 52 0 (HL A 2006 PR Y 0. 3
TR TR ARV EB BB 7, 8 A 45V Pl
553 W A P R B A A IG5 9 7 Nk 2 IR BY
DI — L IR R AR | C2 T B S A &
SyHT R N PR RS E C2 Ak iR R A R SRR
RO AR =% €1 T VAN iR 1 A2l o A VA= 13 i
B AR Gl FRUTEY ) R O AR AL I 2
IR ALK 13(0) IR &3,

T30 B S R s A A v R B AR N A Y AR
LR S A S FBFT-1 AR 25 b n] 1, &6 4 59 77 3%
TG RAE 0 T IR 1 far 8T A A 58 4 %2
B9 57 107 25 - A1 A A TR HGR AL 78 4% 57 1050
PR A R A TR R E TR 8 A i
RS, BEAh . 0 J7 YR BT N iy 48— 1o A8 oif £ 2 4k A3
A7 A T T o A A 0 28K ¢ B R A R N T T
Ab T S B B AHL 8 13 9% 5706 I I o s A A [ 467 2
T HE BB S S P B B R Il B A, HOhn Kk
BB L R ) 98 T A P

15 Jr 7 S TR E b A v P il s B A, B 55 £
BAE I U AR, o Ay Sy Rl 7 B AR
JEG 114 V] . 55 VR R AR 4 T 32 o U o P Bl s B
. TR0 FBET-3 1Y 048 A 76 4 rp 5 38 7
R SEAHE A S BOR K AR, ] 14 ATLUVE i
f FBET-1~FBFT-2 5 FBFT-4~FBFT-6 4% &
A A [ iy il 2k o 3% B A A e RO AR T )
M A o Pl e R B A A (] AR BT AR LY ) i A
T 55 RIAR I B Ak TR 86 - 3 oA o L 7= A g

80 £,=0.403

o 4 5 BE /mm

20} 4

|

a9

0 02 04 06 08 10
Ni/N

B 15 M A PG ERREMWE
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Fig. 16 Curves of load verses slip of composite beams
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Fig. 17 Evolution of residual slip of composite beams
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