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An Experimental Study on Fatigue Behavior of High Strength

Reinforced Concrete Beams
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. Abstract
The relation of cycle loading to deflections on the mid-span, the crack propagation and
the modes of failure according to 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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BARHYZA HFL 262, THEL 27510, HZAY HWXF7F 19mm, 25mme] 44
ALt 13 E E3YEE TEIY Ho}&] A &S ALt geAe 2y
Ao g ulFo] 121, pH 8.0% Powercon-100& A}£3lgch Bl A& AHLH 2L
oAz oz Hlxd nZAEA KSD 40HZE AHEslgon A42aZ9 EAL Table 13

Zo.

Table 1.

Properties of reinforcement

Bar size

Nominal area
(cm)

Yield strength
(kg/cm)

Ultimate tensile
strength(kg/crt)

Modulus of
elasticity(kg/cn)

D10

0.713

2,777

4,067

2.04%10*

D19

2.865

4,150

5,020

2.04%x10*
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Table 2. Concrete mix proportion
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Max. size| Slump |WCSF| & [Repla pro. of Unit volurme(kg/m)
(rmm) (cm) (% (% ((%) W C SF S G Sp
19 10£2 27 b 10 160 | 533 | 892 | 610 | 1133 | L.0%
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e zzz2) (Unit_: ton)

Fig. 1 Cross-section of fatigue test beams and loading arrangement(unit : cm)
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Fig. 2 Test set-up for fatigue
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Table 3 Test results of compressive strength and tensile strength

x99 HE1/14902 YE

Compressive strength Tensile strength

W/C+SF

(kg/cu)

(kg/cr)

3-day

T-day

28-day

56-day

28—-day

£ /f'sp

27

483

650

790

363

53

149
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Table 4 Fatigue test results
Name of (Pmin | Pmax | p. | R | VX OS5 py | Nu | Pfe | Por | Failure
beams (t) (t) (ke/cr) | (kz/ert) | (e /ent) ) | (cycle) | (B) (t) | mode
HIAFI | 288 | 96 |070| 417 | 1391 | 974 | 137 ] 1100 | 21 | 130 | Shear
HIBF1 | 519 | 1728 [060| 752 | 2504 | 1752 | 288 |1,121.000] 1.5 | 115 %é’eTa{
HIBF2 | 572 1905|065 829 | 2761 | 1932 | 203 | 854000 | 21 | 128 5?5;”
HICFI | 584 | 1947 |055| 846 | 28.22 | 1976 | 354 |3211.000| 1.3 | 11.7 |Flexure
HIICF2 | 729 | 2428 |068| 1056 | 3519 | 2463 | 35.7 |1.231.000| 1.8 | 126 FI?%‘;TE
NIIF1 | 1.72 | 574 |060| 220 | 765 | 536 | 957 |2:793000| 1.96 | 7.23 | Shear
HIIF1 | 214 | 7.14 {o60| 285 | 952 | 667 [1101| 4260 | 221 | 980 | Shear
UHIIFL | 287 | 955 |060| 416 | 1384 | 968 |1591 (1,496,000 2.05 [12.80| Shear
3 BRSO GE TEYRD AP
Fig. 3¢ 174 x AZE3agE R ¥B34 Frbd g2 #9443 o dde e
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Fig. 3 Crack growth pattern of HIIBF2
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