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Advances in fatigue performance of steel — concrete composite beams

YANG Tao
(Department of Building Engineering, Tongji University, Shanghai 200092, China)
Abstract: Steel — concrete composite beams are widely applied in bridge structures. The problem of fatigue
damage caused by vehicle loads is becoming more and more serious. While research on fatigue performance
of composite beams is insufficient in our country and the fatigue design guidelines in current codes are in-
complete. At present, the fatigue performance of composite beams are mainly studied based on experimen-
tal programs. However, the characteristics of consuming time and high cost of fatigue tests make it difficult
to conduct a lot of research. Therefore, it is greatly significant to summarize and analyze the existing re-
search results. This paper investigated the fatigue performance, methods for fatigue design of composite
beams on basis of the research literatures and design codes all over the world. The presented studies in-
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volved in this paper could provide some reference for the fatigue design.
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Fig.1 Relation between stress range and
fatigue life
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Tab.1 Calculating models of fatigue life of studs

HEHY HEAK BEWARK
EC4 N, (A" =10 1gN + 8lgA 7 =21.93
BS5400 N,(&plpg)™ =10° 1gN +8lg(Ap/pg) =1.29, REIEHE P=2.3%
N, (Aplpg)™ =10, 1gN +5.11g(Ap/pg) - 1g[1- (p,/pg) ] = 3.0
Peak load model HP N, =N(1-p,/p) ERI&ME: p,/pr <0.6
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Tab.2 Limits of fatigue stress range of studs
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Fig.2 Schematic view of strengthening methods
3 HERMESEGITME

SR A R R AR R A RS, K
o PR 5T B A U BN K P R BT B S5 R
FRY %, TRARSE AR IKF& .2
RIS IR R . B A RATA KB REH
T, EREH AT RIENEAES ~RETFH
Agess , AR BU T2 FN A6 REETH
WRATIFE : (DRES T RR MR R . 4
BRITAZ B ITAIR TSR BS5400.EC4 §H
SR B T SR R S AR A R O T B Y
HTIHE, AR 308 M B ML S 3 Bk

S5k 3 32538 W 1B A0 T 45 B A0 BL A0 7 250,
QHEREM A, BERFHRE, RARE
i RE T L TR oA L VMY 2 A B 3
R, G)VEHER T, ERAERENNE
¥ B9 9 % R A1 )5, A B Basquin 5 2B L R
Palmgren — Miner £% 4 5 B4 405k 0 X 2058 47 95 55
FH A

4 5iF

X E ST IS SCRR RO AL B B 3 A0 AT
ROt AT A R B R R ST U Y A R R
AT, M AERERERITET FH N EERE;
FAMEZR MW EENFREBRF NIRRT E
BE , BN X R L3 55 1 BB 1 R R 8 — & i T
5 ERRERIHTRNEH T, MR EHE
AFHRRER  AERABIEZRAAR; BN
HRHEMAERTRELAGROEFER; BHHR
G4, RATEEMERENA S RET L
HABIF TR e,

Sk

[1] American Institute of Steel Construction. Load and resistance
factor design specification for structural steel buildings[S].

(2] European Committee for Standardization. Design of composite
steel and concrete structures, Part2: bridges[S].

[3] British Standards Institution. BS5400, Steel, concrete and
composite bridges. Part 10: code of practice for fatigue[ S].

[4] (GB50017 - 2003) , LI RITHLTE(S].

[5] NAITHANI K C, GUPTA V K, GADH A D. Behaviour of
shear connectors under dynamic loads [J]. Materials and
Structures Matériaux et Constructions, 1988, 21, 359 - 363.

(6] AHN J H, KIM S H, JEONG Y J. Fatigue experiment of
stud welded on steel plate for a new bridge deck system [J].
Steel and Composite Structures, 2007, 7(5): 391 - 404.

{7] SLUTTER R G, FISHER J W. Fatigue strength of shear con-
nectors[ R]. Highway Research Record No. 147, 1966.

(8] AKAO S, KURITA A. Concrete placing and fatigue of shear
studs {C]. Fatigue of Steel and Concrete Structures. IABSE
Colloquium Lausanne, 1982.

[9] LEE P G, SHIM C S. Static and fatigue behavior of large
stud shear connectors for steel concrete composite bridges
[1]. Journal of Constructional Steel Research, 2005(61):
1270 - 1285

{10] BADIE S S, TADROS M K, KAKISH H F, e al. Large

shear studs for composite action in steel bridge girders [J].
Journal of Bridge Engineering, 2002, 7(3): 195 - 203.



2 Wk IR K ¥ ¥ #(BRHE R

20104

(11] EHHASEREEFRE. THHTH S ERARH
FEME (R].1997.

(12] CIVJAN S A, SINGH P. Behavior of shear studs subjected
to fully reversed cyclic loading [J]. Joumal of Structural
Engineering, 2003, 129(11) ;1466 - 1474.

(13] EMTH4pt. - BELRTEEFENRRAS
BB ESHERBHRIR]. M IT¥5ELER,
1990.

[14] SERACINO R, OEHLERS D J, YEO M F. Behaviour of
stud shear connectors subjected to bi — directional cyclic
loading [J]. Advances in Structural Engineering. 2003, 6
(1): 65-175.

[15] SHIM C S, LEE P G, CHANG S P. Design of shear con-
nection in composite steel and concrete bridges with precast
decks [J]. Joumnal of Constructional Steel Research, 2001,
5: 203- 219.

[16] MARIE WESTBERG M B. Influence of fatigue on headed
stud connectors in composite bridges [D). Lule: University
of Technology, 2004.

[17] HANSWILLE G, PORSCH M, USTUNDAG C. Resistance
of headed studs subjected to fatigue loading, Part I; Experi-
mental study [J]. Joumnal of Constructional Steel Research,
2007, 63: 475 - 484,

[18] HANSWILLE G, PORSCH M, USTUNDAG C. Resistance
of headed studs subjected to fatigue loading, Part II: Ana-
lytical study [J]. Joumal of Constructional Steel Research,
2007, 63: 485 - 493.

[19] OEHLERS D J. Deterioration in strength of stud connectors
in composite bridge beams [J]. Joumal of Structural Engi-
neering, 1990, 116(12): 3417 - 3431.

[20] JOHNSON R P. Resistance of stud shear connectors to fa-
tigue [J]. Journal of Constructional Steel Research, 2000,
56: 101 - 116.

[21] T4, BRE. ETHRAI¥NASPRTES
RBJ]. WKL ,2009, 49(9): 35-38.

[22] American Association of State Highway and Transportation
Officials. AASHTO LRFD Bridge Design Specifications[ S] .

[23] European Convention for Constructional Steelwork, Compos-

ite Structures[ S].

[24] AHN J H, KIM S H, JEONG Y J. Shear behavior of pro-
found rib shears connector under static and cyclic loadings
[J]. Magazine of Concrete Research, 2008, 60(5): 347 -
357

[25] RAIL. BRCHH - RELAASRSHRITHIRE
[D]. & . FaRE 3 E K2, 1998.

[26] KAYIR H. Methods to develop composite action in non —
composite bridge floor systems: Fatigue behavior of post ~
installed shear connectors [D]. The University of Texas,
2006.

[27] YENYJ R, LIN Y, LAI M T. Composite beams subjected
to static and fatigue loads [J]. The Journal Structural Engi-
neering, 1997, (7): 765-771.

(Bl ZBRFE RN-BREIHERHEFHENZRTR
(D).db3 . HHEK¥, 2002.

[29] KRIGE G J, MAHACHI J. Dynamic behavior of composite
floors [J). Joumal of Constructional Steel Research, 1995
(34): 249 - 269.

[30] ALBRECHT P, LI W, SAADATMANESH H. Fatigue
strength of pre — stressed composite steel — concrete beams

[J). Joumal of Structural Engineering, 1995(121); 1850
- 1856.

[31] KENNEDY J B, GRACE N F. Pre — stressed continuous
composite bridges under dynamic load [J]. Journal of
Structural Engineering, 1990, 116(6): 1660 - 1678

[32] DAWOOD M, RIZKALLA S, SUMNER E. Fatigue and
overloading behavior of steel — concrete composite flexural
members strengthened with high modulus CFRP materials
[J]. Joumnal of Composites for Construction, 2007, 11
(6): 659 ~669.

[33] ALBRECHT P, LENWARI A. Fatigue strength of repaired
pre — stressed composite beams [J]. Journal of Bridge En-
gineering, 2008, 13(4): 409 - 417.

[34] E&N, K. MOTEBEFRAES R 8 (J).
FARIBER,1997, 30(5): 20-27.

(REREB NERX)





