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Fatique failure of RC decks In highvay brldge
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ABSTRACT

Possibility of fatique failure in punching shear of reinforced concrete decks of
highvay bridges is analytically investigated by applying Matsui et al.’s experimental
finding to models of 2-meter span decks designed in compliance with previous and
current codes.

Decks made of concrete of compressive strength of 240kg/cm2 shoved longer fatigue
life than decks made of 210kg/cmz concrete at the same My/U ratios; higher M4/U ratio
resulted in longer fatigue life but its effect is insignificant in decks having
effective depths of 14 and 15cm. Decks designed to higher load factors as specified by
current codes showed longer fatigue life than decks designed to lower load factors
specified by previous codes; yet fatigue failure appeared to occur in both decks
within their normal life span, thus indicating need for redefining the minimum deck
thickness.
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Table 1. Sections and Pg,'s for deck designed by standard
specifications for highway bridges Ed. 1985

d Ag* Ag*  |Ma/U | Pey d A * Ag*  |Mg/U | Peyx

14|p16@15 |[D16R20 1.033}129.648 14|D13@10 |D13812.5(1.007{30.936
14[D16812.5|D16815 |1.210(31.160 14|Di6815 |D16620 |1.048(30.905
14|D16@10 |D16€12.5[1.457|33.075 14|D16@12.5|D16815 |1.232[32.509
14|D19@15 |Di6R15 |1.412{32.516 14|D16€10 |D16€12.5|1.457|34.552
15[pi3e10 |D13€12.51.070(32.018 15|D13@10 |D13812.5|1.084[33.334
15/Di6815 |D16820 |1.113(32.007 15|D16815 |D16€20 |1.128(33.328
15|D16@12.5|D16815 |1.306(33.679 15(D16812.5|D16815 |1.328{35.097
15|D19e15 |D16€15 |1.528(35.195 15|Di6€10 |[D16812.5(1.578]37.354
16|D13€10 |D13812.5|1.146(34.407 16(D13810 |D13812.5|1.160(35.786
16|D16€15 |D16620 |1.193|34.422 16|D16815 |D16€20 |1.208]35.806
16|D16612.5|D16815 |1.402(36.257 16|D16812.5|D16€15 |1.424(37.745
16|D19€15 |D16€15 |1.643(37.941 16|D19815 |D16€15 |1.643(39.538
17(D13810 |D13€12.5|1.222136.849 17|D13@12.5|D13R15 |1.005]35.833
17|D16€15 |D16620 [1.272[36.891 17|D13810 |D13€12.5|1.236(38.290
17|D16812.5|D16@15 |1.49738.896 17{D16815 |D16820 |1.287|38.339
17|D16€12.5|D16815 |[1.497|38.896 17|D16€12.5|D16R15 |1.497[40.453
18|D13@12.5|D13815 |1.056(36.800 18|D13@12.5|D13€15 |[1.065]38.185
18[D13810 |D13@12.5|1.298139.343 18|D13@10 |D13€12.5|1.312(40.846
18|D16815 |D16€20 |1.351(39.414 18{D16815 |D16€20 |1.366|40.925
18|D16€12.5|D16815 |1.592[41.593 18(D16€12.5(D16815 |1.592|43.219
19(D13@12.5|D13615 |1.116(39.142 19|D13€12.5|D13@15 |1.125|40.583
19|D13@10 |D13812.5(1.373(41.888 19(D13€10 |D13@12.5(1.38743.453
19(D16815 |D16820 |1.430(41.989 19|D16815 |D16820 |1.445|43.563
19|D16€12.5|D16815 |1.687|44.347 19(D16815 |D16820 |1.430|43.563

d:effective depth (cm), My=¢¢-M,, *:Diameter, spacing of reinforcement

{a) fr.=210kg/cm2, span=2.0m

(b) £ .=240kg/cmz, span=2.0m
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Table 2. Sections and Pg,'s for deck designed by standard

specifications for highway bridges Ed. 1992

d Ag* Aq* [Mg/U | Pgy d A ® Ag*  |[Mg/U [ Py
14|D166012.5{D16@15 [1.081(31.160 14|D16R12.5|D16815 {1.101]32.509
14|D16R10 |D16€12.5(1.302133.075 14|D19€15 |D16R15 [1.290]33.960
14|D19@15 |D16R15 [1.261[32.516 14|D16€10 |D16@12.51.333[34.552
14|D19@12.5|D16R12.5(1.459(34.104 14|D19€12.5|D16812.5|1.500(35.663
15|D168@12.5|D16R15 [1.167(33.679 15|D16815 |D16820 [1.008[33.328
15|D16810 |D16@12.5{1.409]35.798 15|D16R12.5|D16R15 [1.186(35.097
15|D19@15 |D16R15 |[1.364[35.195 15|D19@15 |D16R15 {1.39336.715
15/D19€12.5|D16R12.5[1.583(36.958 15|D16R810 |D16@12.5{1.440(37.354
16|D13@10 |D13@12.5[1.024(34.407 16|D13810 |D13@12.5[1.037{35.786
16|D16@15 [D16R20 [1.065(34.422 16|D16@15 |D16@20 [1.079]35.806
16|D19@15 |[D16R15 |1.467[37.941 16|D16R12.5|D16R15 [1.272[37.745
16|D19@15 |D16@15 [1.467[37.941 16|D19@15 |D16@15 |[1.496(39.538
17{D13@10 {D13@12.5[1.092(36.849 17|D13€10 |D13@12.5]1.104[38.290
17|D16@15 |D16820 [1.136]36.891 17|D16815 |D16@20 [1.150(38.339
17|D16R12.5[D16R15 [1.338/38.896 17|D16812.5{D16@15 [1.357[40.453
17|p19@15 |[D16R15 [1.570(40.753 17|D19R@15 |D16@15 [1.598[42.426
18|D13R10 [D13@12.5[1.160([39.343 18|D13@10 |D13@12.5(1.172[40.846
18|D16@15 |D16@20 [1.207(39.414 18|D16R15 |D16@20 [1.221[40.925
18|D16R12.5|D16@15 [1.423[41.593 18|D16R12.5|D16@15 [1.442[43.219
18|D19@15 |D16R15 [1.672[43.629 18{D19R@15 |[D16R15 [1.700[45.378
19/D13R10 |D13R12.5[1.227[41.888 191D13€12.5{D13@15 [1.005{40.583
19|D16815 |D16R20 [1.277/41.989 191D16€815 |D16@20 [1.291143.563
19|D16R12.5{D16R15 [1.507[44.347 19|D16@15 |D16@20 [1.291[43.563
191D16R@12.5|D16R15 {1.507(44.347 19|D16R@12.5(D16R15 |1.52746.043
d:effective depth (cm), My=¢s My, *:Diameter, spacing of reinforcement

(a) £r.=210kg/cm2, span=2.0m

(b)fr .=240kg/cmz, span=2.0m
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Table 3. Ratios of vehicle composition
veh. type corresponding vehicles ratio
small truck |(2a4,6T : pickup, Ceres, etc) 0.485
truck I (2A6T : 8t cargo, 8t dump, 4.5t boxer)|0.281
truck I (3a10T: 11t cargo, 15t dump, tank car)|0.198
semi-trailer|(5A : container trailer) 0.006
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