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Shear-Fatigue Behavior of High-Strength Reinforced Comcrete
Beams under Repeated Loading

s Al g% . v} = z*
Kwak, Kae Hwan -Park, Jong Gunn
Abstract

Recently structural damage has been frequently observed in reinforced concrete bridges

due to repeated loads such as vehicular traffic and due to continual overloads by heavy

duty trucks. Therefore, the purpose of this experimental study is to investigate the

damage mechanism due to fatigue behavior of high-strength reinforced concrete beams

under repeated loads. From the test resulls, the relation of cycle loading to deflections on

the mid-span, the crack growth and the modes of failure according fo cycle number,

fatigue life and S-N curve were observed through the fatigue test. Based on the fatigue

test results. high-strength reinforced concrete beams failed to 57 ~66 percent of the static

ultimate strength. Fatigue strength about two million cycles from S-N curves was certified

by 60 percent of static ultimate strength.
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Fig. 1. Fatigue strength of plain concrete beams
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Table 1. Properties of reinforcement

Nominal | Yield Ultlm‘ate Modulus of
Bar tensile o
size area strength strength elasticity
(cr.n) (kef/cr) kgt /er) (kgt/cr)
D10 0.713 2777 4,067 2.04x10*
D19 2.865 4,150 5,020 2.04x10*
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Table 2. Mix proportion and compressive strength of concrete

I\iiz Slump | W/C+SF| S/a Rgrpcl;zizmoint Mix proportions(kef/m’) Compressive strength (kgf/cu’)
(mm) (em) %) %) of SF(%) | W | C |SF|S |G |SP| 3days | 7 days 28 days
19 j1p0=x2 27 35 10 160 | 533 | 59.2 | 610 |1133 t}:) 483 650 790

SF : Sica fume, SP  Superplasticizers
Table 3. Details of test specimen
Name of o Beam size Longitudinal | Vertical steel { Shear .span Longitudinal steel
beams (ket/cr) (em) steel bars bars ratio content
(mm) (mm) (a/d) (0w %)

HIIAF1 790 15X30x190 #19 None 2.8 3.05
HIIAF2 None 28 "
HIIBF1 $10 2.8

HIIBF?2 " " #10 2.8

HIICF1 $10 28

HIICF2 #10 28

HIITAF1 1530240 None 36 !
HITAT2 "’ None 3.6

H : High strength concrete
0,10 : Shear span ratio(a/d=2.8, 3.6)

A, B, C: The number of stirrups(A : none. B : six-stirrups, C : twelve stirrups)

F1l, 2+ -) : Beam number

Atastact, EAES destEE AEdiE o d 2EE Ze

AlLg AFL =249 0]4F Elkem microsilica 27 4 HFEE X

=2 At Zﬂ%"]ﬁr. T 24% #Zede o +2k s A2

o] 4o @ wW)Fe] 121, PH 8091 Power ] Table 33 %
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Table 4. Fatigue testing system

I
Model Load Stroke requency Wave form
range (Hz)
Sine,
Triangular,

MTA-50 | 50ton |150mm 10
Rectangular,

Ramp

6.400

200{ 1,000, 4.000 1,200

|

Strong frame

A T L LT 1T J_%

|| Oil jack ]

— Load cell — § §

: Specimen : w| o

] g
IJ\ ’ , 1 ! , N’I!}I @
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Fig, 6. Test specimen in the loadmg frame
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Table 5. Fatigue test results

Min Max Stress )
Name of | Pun | Pmax w Py N Ps P Failure
beams (t6) (t6) R stress stress range (t6) (cycle) (t) o) mode
(kgf/cr) | (kef/cn) | (kef/cn’)
HIAF1 | 288 | 96 | 070 | 417 13.91 974 | 137 1,100 21 | 130 | Shear
HIAF2 | 214 | 714 | 060 | 285 9.52 667 | 1191 | 4260 | 221 | 980 | Shear
Sh
HIBF1 | 519 | 17.28 | 060 | 752 | 2504 | 17.52 | 288 | 1121000 | 15 | 115 (We;r)
HIBF? | 572 | 1905 | 065 | 829 9761 | 1932 | 203 | 854,000 | 21 | 128 S(}\‘;jr
HICF1 | 584 | 1947 | 055 | 846 2822 | 1976 | 354 | 3.211.000 | 1.3 | 11.7 | Flexure
Hicrz | 720 | 2428 | 068 | 1056 | 3518 | 2463 | 357 | 1231000 | 18 | 126 Fl?f;‘)“e
HIIAF1 | 172 | 574 | 060 | 229 7.65 536 | 957 | 2793000 | 196 | 7.23 | Shear
HITAF2 | 287 | 955 | 060 | 4.16 13.84 968 | 1591 | 1.496.000 | 2.05 | 12.80 | Shear
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