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Fatigue Behavior of Composite Beams

with Pyramidal Shear Connector

o 2 5 5t & Ol

Lee, Kyeong-Dong Han, Jae-lk

Abstract

A steel plate-concrete composite slab  with pyramidal shear comnectors, named TSC
composite slab, is expected to have sufficient bending strength and flexural rigidity for loads
during and after construction. Fatigue problems play an important 7role in  designing
composite slab as bridge decks under traffic conditions. In this paper, a series of fatigue
tests was carried out on TSC beam specimens under various loading conditions, in order to
evaluate the fatigue strength of TSC composite slabs. The results are as follows : (1) the
fatigue faillure of TSC composite beams results from the tensile fracture of bottom steel plate
and shear connector, and (2) fatigue strength of the steel plate for two million cycles can be
estimated to be 1144kgf/cnt from the S-N curves.
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Table 30 YERA AT

Table 1 X 22| sty H&

Yield Tensile Modulus of
Strength Strength Elasticity
(kgf/em?) | (kgf/em®) (kgt/cm?)
t=6.0(SS400) 3130 5140 2.02x10°
113(SR295) 2690 4360 2.04x10°
D16(SD295) 3520 5500 1.92x10°
DI19(SD29%5) 3530 5400 1.87x10°

Table 2 232/ EQ| di gt

Unit Content(kg/m®)

Slump | Air |[W/C i/a Fine Coarse

(em) | (%)| (%) (%) Water | Cement | Aggre

Aggregate
gate

8 50400 397 | 170 425 660 1070




Table 3 232/EQ =24

Compressive Poison’s Modulus of
Specimen Strength . Elasticity
(kgf/cm?) rato (kgf/em?)
H-1 480 0.19 3.63x10°
H-2 171 0.20 4.27x10°
H-3 483 0.19 4.33x10°
H-4 469 0.20 347x10°
H-5 455 0.18 3.38x105
H-6 436 0.20 3.36x10°
H-7 458 0.19 355x10°
H-8 462 0.19 3.66x10°
H9 464 019 862:10 Photo 1 T 2Alg 2
23 Msterd gL FA 3] Sdsid AP AA2 S =g,
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ol T 28 XAl o 1 FRHE APo 222 gtk AP =4S wHYA(CDP-H,
2 o Aslslee e e FAAC HisiA Tokyo SokkiZl)E AMEsIEem A2+ 4= T4
40tonf2 YA stal FIAAE WHAA A HogRy hpog |/4RES 2P A%
th SR E 40tonfZ AASA & AL AlslEol ZIYE ¢=dn Z9 B HEe AEH)IA
e ARFTe] FSHEI}F A00kef/em’(A7HEY) 0] A(Strain Gauge)2 ZAstgon B3 79y ®
o] WA we] slFo] 40 tonfo]7] WEolth AR A HMEe T3 SHAAY A 20 E AN
gt A8 7]= Photo 19 YERA v} Zo] TZAIFY slod HaS FHskoh
(Servo Pulser EHF-30)°]x A& HujslEo]
Htonf, FH HulsEo] 30tonfolth. HHEETE 3 A3} 3 D
2~3Hz8] AXFEAZ Yot H= APF, 98 3
FE N Ak F o Al 1% HEa A A 3.1 mho|Abs

sk Aalel ol 7 3

o - AIFAY kY HyS F4E5314] 2% TSC 4re] FAAZL FZTao] =gk wfe
£ HZE(Teflon)S AU E8(Rollen)E 3slar 7 At B 3gmo] ATS Table 4] VERAATE 1}
5o 3k 2l € sk AlsES AEel 93 ofx AL = FAA| A Hu|=d Avddr

Table 4 A stetE3s 4 Azt

Specimen AApp]ied Load(ton.f)- Cyc!es of Failure Mode

Maximum Minimum Failure

H-1 150 4.0 250,000

H-2 11.0 4.0 1,120,000

H-3 13.0 4.0 510,000

H4 130 40 1,030,000 Failure Fracture

5 140 40 150,000 in bottom plate and shear connector

H-6 11.0 4.0 710,000

H-7 12.0 4.0 200,000

H-8 9.7 4.0 1,530,000

H-9 105 4.0 1,500,000
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log f,, = 4.415 — 0.2153 log N 4
(AT r= -0643)
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