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Abstract: For the sake of the application of steel reinforced
concrete (SRC) girders to high speed railway stations, the
static and 2 million-cycle fatigue tests were carried out on
three H-section steel reinforced concrete girders with the
same dimension and constructional detail as those of an
engineering project under the

designed  loading.
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Subsequently, some further fatigue tests were carried out
under the higher loadings, and the specimens, loading and
testing program as well as the experiment results were
preseated accordingly. A comparative study was also made of
structural behavior under static and fatigue loading. The
failure feature of SRC girders about fatigue crack initiation and
propagation was described. Experiment study results show
that the SRC girders remains in good condition and at the
stage of elasticity when they are tested with the designed
static loading and 2 million-cycle fatigue loading. The
concrete surface crack develops within 0. 2 mm. Fatigue
failure occurs when higher loadings and another 0. 31 to 1. 46
million cycles being applied to the girders. Before the fatigue
failure, all components of the SRC girders collaborate well and
their strain distribution agree well with the assumption of
plane cross section. The fatigue failure initiates from the
welded connection between a flange and a web of the H-
section steel. The fatigue behavior of the welded H-section
steel beam plays a key role in the fatigue strength of SRC
girders. The proposals for improving the fatigue strength of
SRC girders and future research works are put forword
finally.
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Tab.3 Loading of fatigue experiments and cycle numbers

. LI e TEFRVH
48 BmEmg FPwm/ Pm/  p Mo/ Main/ AM AM Moy  BH/ AU/
kN kN (&N + m) (kN + m) AM, M, AR AR
B B% 405 257 148 850. 5 539.7 3.8 L00 o 200 g1
BoH 405 150 255 850. 5 315.0 535.5  1.73 3.8
B—% 405 257 148 850. 5 539.7 310.8 100 200
B2 HTH% 405 220 185 850. 5 462.0 388.5 125  0.375 125  346.0
G 405 150 255 850. 5 315.0 535.5  1.73 21
N T 257 148 850. 5 539.7 3.8 100 oo 200 heh s
o S 150 255 850. 5 315.0 535.5  L.73 80.3

T 5RZRESG AR SRC BHEfEH
BRSO 5 R 3R P 66,126,200 J7 Kb,
R B I3 SRR, PR FF P ERSINER, 3538647
B RBIER IR,

3 RELERSMESH

3.1 R SRC A RUR IR
RAEAIRT 3 MBRAMER S LE AR
iR R IR AR, B 4 AU 8 TR X B
AR BE AT IREE T INER H R R 55 AR AR L.
H T 45 57 0 BE IR AR A B2 etk , TR MO 57 R 2L
A WENBEENE, R 4 RESRR BT X,
TESE U R B9 55 T BAE AR, 2 BL A B3 %
FARMAAHRE. RE ML, 3 RB NI TR

PEEAA A, BA IR S BRI s (B .
3.2 BAHNTH TS

3 ARBR R M 7E 9 57 I 2R LA B2 9% 57 I 2
200 AU SR E T BT TREINR, £F 3
R APEREAML, A UG H R BL 1) a—a BIH LT
P H B E TR GRS ZEREEFH MM
AR Je 2 v Y 58 B A7 0 9 AR AR, IR 5
B BB n R 55 far B E PR R IR B

SRC R7EJE 557 5 FHEREFT B & 5 434715 3] .

(D BAMHIRAEERA T 800 X107, Ah7E
T

(2 BHAMESAMMNEE R, HEE
HAK;

(3) ZEE S IMERIEFR 200 FF IR DA N HEAE IR A 35
1k



BN -4 Bk I B R B - B M e

371

* 4 SRC ZiAK I B PRSI IRIFE
Tab.4 Apparent and failure feature of SRC girders during experiments

Bl

B2

B3

#hie

SR EA LM SO 1 TR TR 5 U A e , Kb ib o B IEIF A TR NS BT B » RN 32

B 0. 1 mm.

F—%
PEOFAE

3 RBEARM NS A RSN R E ST B, RN UL T B se , e T RomBnbe  5g 0l B
- IR 200 JTWRJE BN R TR AR 0. 2 mm, W R BIER.

£ =%
T IS

BGOSR BHES: RENRE
238 TIYRT, SO 1 AR R TR B T
ES IR B e, Hrp A LA&R
SETERTE 558, REE 1 mm, 3
ERAERE R TR, EF TR
B ETR R, B e KR
ERE T EARERERR T, LA
4a.4b.

EoSEHFRRNES FERE—-SKRFR
5, P IHIRAE TR,

=S HAR S . ERIMBE 360 Tk
B, 0% 1 AMRTRE & B e B HE
%, A LANSERTRERE, KES 1
mm, FFERARER T R, B3 T HiRE
T FEERFE , B P K ZE 112 mm, HE
g;&ﬁa@ 1/20, Hh it G2 IR 28 1 % 35 AR T AR A

B SEHRRAES. BRI
ZE 286 JT KA, SRR 1 Ab SR TR E &
BT S B A e, o
LA SRR TR B . B R
2% 2 mm, IHEIEBEN T B,
K, T BRI,
RESEEH A E 42 mm, RS
B 1/52, i 2 1F % % 97 IR
Fe KA.

B ABE R
IR

3 BB EA R MBIREAE . SR | MEEg T BUN BRI Se MR Bgn T — B R BT, R\ TRE SR
IR EE Wi O ST . A7 & B RS W AL - (R — R E AN R, A 4de.

a IR

c H B4R E R W
4 SRC % Bl FEH IS
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Fig.5 Variation of strains of components and deflection of cantilever end with loadings
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Fig.7 Deformation development of components of SRC
girder B2 after 2 million-cycle test
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