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DESIGN BENDING MOMENT FORMULAE OF RC TWO-WAY SLABS AT HIGHWAY BRIDGES
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The structural systems in short— and medium-span highway bridges are investigated, recently, from

various aspect for the purpose of decreasing cost of fabrication works and erection in site due to structural

simplification. For one of these, the replacement of the type of girder systems from multi-girder to 2—- or

3—girder ones has been investigated and put into practical use. In this type of girder systems, the span

length of concrete deck slabs become longer than the one of usual type of bridge systems, so that the

design bending moment formulae prescribed in JSHB have not been applicable. On the other hand, the

strengths and durabilities of slabs are improved by arranging the main bars parallel to main girders from the

prediction of distributed configulation of wheel load, and the thickness of concrete deck slabs can be thin

by supporting with cross beam placed perpendicular to main girders. Under these circumustances, the

bending moments due to dead and live load for 2-way concrete deck slabs are analyzed in order to propose

the design bending moment formulae. In this calculation, the influence of deflection of cross beems and

orthotropy of slabs due to cracking of tension side of concrete are also taking into consideration.

Key Words : highway bridges, RC slabs, 2—-way slabs, design bending moment fomulae
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7.0| 37 | D22| 140 1.615| 5.769 | 7.946 | 1191 | 56426 | 13156 | D16 | 150 | 0.804 | 2.396| 3.800| 1112 | 24512 8478

6.0 800 40 | p22| 140 1.883 | 6.038 | 8.816 | 1159 | 66542 | 16172 | D16| 150 | 0.860| 2.230| s.072| 966 | 28692 | 10815
9.0 41 | D22 | 185| 2.019 | 6.618 | 9.108 1185 | 72688 | 17714 | D16 | 150 | 0.819| 2.101| 2.804| 885 | 80145 11383
10,0 42 | D22| 135| 2.139 | 6.881 | 0.478 | 1208 | 76455 | 18863 | D16| 150 | 0.8111 1.989| 2.740| 822 | 31628 | 12177
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L : EEHiERE (m)
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QEA%BHEEFE— 2V b
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LB | 21| @ | & ”gﬁ% MyCa) | %8 ”gg; MxCD) | RO ”gi; HyCD | RC10) “gé%>

[ 8.0] 1.000] 0.25 | 0.952 0.266] 0.949 ] 0.148 ] 0.208 | 0.709 | 5.905 | 3.930 | 0.994 | 2.098 | 2.640 | 0.795

40| 1.333] 0.26 | 0.314| 0.336] 0.936 ] 0.147] 0.170 | 0.865| 4.384 | 4.400 | 0.996 | 1. 924 | 2.040 | 0.943

5.0 1.667 0.28 | 0.359 | 0.382 0.938 | 0.171| 0.181 | 0.945 | 4.728 | 4.820 | 0.981 | 1.857 | 1.890| 0.982

5.0 60| 20007029 | 0.380 ] 0.400| 0.949 | 0.165 | 0.186 | 0.889 | 5.011] 5.040 | 0.994 | 1.733 | 1.740] 0.995

" 7.0 2.333] 0.30 | 0.394| 0.411] 0.959| 0.177| 0.191 | 0.928 | 5.942 | 5.260 | 0.997 | 16781 1.740| 0.964

8.0 2.667| 0.31 | 0.406| 0.422 | 0.962 | 0.179] 0.196 | 0.913 | 5.390 | 5.480 | 0.984 | 1.667 | 1.740] 0.958

9.0 8000 0.81 | 0.406] 0.422| 0.963 | 0.191| 0.196 | 0.975 | 5.580 | 5.700 | 0.978 | 1. 665 1740 0.957

10.0] 3.333| 0.82 | 0.417 | 0.433] 0.963 | 0.196| 0.201 | 0.976 | 5843 | 5.920 | 0.953 | 1.667 | 1740 0.958

4.0 1.000| 0.27 0.466 | 0.502 | 0.929 | 0.326 | 0.393 | 0.830 | 4.688.] 5.240 | 0.895| 2.757 | 8.200| 0.862

5.0 1.250 | 0.80 | 0.610] 0.657] 0.928 | 0.339 | 0.340 | 0.998 | 5.402 | 5.710 | 0.946 | 2.494 | 2.518 | 0.990

6.0 | 1.500| 0.32 | 0.701| 0.781] 0.958 | 0.354 | 0.358 | 0.988 | 5.954 | 6.180 | 0.964 | 2.331] 2.382 0.979

40 7.0 1.750 | 0.33 | 0.752 | 0.790 | 0.951 | 0.333 | 0.367 | 0.907 | 6.394 | 6.500 | 0.984| 2.130| 2.245] 0.948

8.0 2000 0.34 | 0.788 | 0.810] 0.973 | 0.343 | 0.376 | 0.912 | 6.694 | 6.720 | 0.996 | 2.038 | 2.109 | 0.986

9.0 2.250 | 0.35 | 0.817] 0.830 0.985| 0.343 | 0.386 | 0.890 | 6.856 | 6.940 | 0.988 | 1969 | 2.109 | 0.934

10.0 | 2.500 | 0.36 | 0.844 | 0.850 0.994 | 0.363 | 0.395 | 0.920| 7.012| 7.160 | 0.979 | L 951 2,108 0.925

5.0 1,000 0.80 | 0.791| 0.853] 0.927 | 0.650 ] 0.669 | 0.972 | 5.508 | 6.550 | 0.841| 35.482] 3.667 | 0.950

| 6.0 1.200| 0.83 | 1.019| 1.072] 0.951 | 0.508| 0.604 | 0.842 | 6.504 | 7.020 | 0.941| 2.830 ] 2.917 | 0.970

5.0 70| 14001 0.85 | 1.163| 1.205| 0.965 | 0.519 | 0.602 | 0.862 | 7.267 | 7.490 | 0.970 | 2.630 ] 2.792 0.943

P 180] 1.600] 0.87 | 1.279] 1817 0.971] 0.545| 0.631 | 0.868 | 7.729 | 7.960| 0.971| 2. 494 2.667 | 0.935

9.0] 1.800| 0.38 1.347 | 1.389] 0.969| 0.534 | 0.645 | 0.827 | 8.001 | 8180 | 0.978| 2.871] 92.542 [ 0.933

10.0] 2.000 | 0.89 | 1.404 | 1.420] 0.989 | 0.547 | 0.660 | 0.828 | 8.923 | 8.400 | 0.979 | 2.303 | 2. 417 | 0.953

6.0 1.000] 0.34 | 1.240 1.362] 0.911] 1003 | 1.068 | 0.940 | 6.538 | 7.860 | 0.832 | 4.038 | 4.062] 0.994

7.0 | 1.167] 0.87 | 1.615| 1.659| 0.973 | 0.804 | 0.988 | 0.814 | 7.829| 8.330 | 0.940| 3.252 | 3.369 | 0.965

6.0 80 1.333 0.40 | 1.883 | 1.914 | 0.984 | 0.860| 0.971 | 0.886] 8.561 | 8.800 | 0.973 | 5.026| 5.138 | 0.964

9.0 1.500 | 0.41 | 2.019 | 2.026 0.996 | 0.819 | 0.992 | 0.826| 8.975 | 9.270 | 0.968 | 2.851| 3.023 | 0.943

10.0f 1.667 | 0.42 2.139 | 2,142 0.999 % 0.811 1.012 ] 0.802 | 9.338| 9.640 | 0.969 | 2.699 ] 2.908 | 0.928

—1037—



IOERID. BAKHHOOEMEMT T AV M %
BT, 2TOXHER. BLOEHRROEER I
LT, BERofFe—2 v P EBRRICX 58T E
— AV IBREBL—HLTED, ZOZRIBELALOHE
BT 5% YIRICIRE > T b,

CDEBRPRBRAERL LD, ENERE 3m EHER
3m DEMBICLARAKBHFMBIFE—X 2V T B
FREICH L TH20% DERERL >THS, £, EMff
R 4m BHTE G 4am OB E S ARG L Mg €©—
AV PTH142 BEOERERET BN, TN 605
BiE. FIICOBRIZL D KEAKGHEN. VIR
INKFTET TIREI N TH D EBIEHERCRELRBIRDH S
Fed. RETHITE— A VM ESDRESTFMLUTLHS
MEICEZ2EBIPTVbDEELI SN 5.

EHGHFEOEMERLEMIFE— A2 FTiE. BL
N1 ERBENHERI 4~ 6m EHFERI 4~ 6m D
BEDATI0% ~ 17 BEDERLL - TH5E, ZOD
BTN TiE, COZEENKGMEICE L 2EENK
X, BLBTIKEWEEDOA. BiTHRE LICK
STREHITE— XV MRAEWET 2 HELELLND
M. HERVESHEE LB DBRERNICEZBE LD - .

Fho, BERALBITEOZEDHENERIAIESN
KB HROEMEHTE—A v FOHES. TOERI.
EH G 3m EHIEIRE 3m @ 29% LK BHBEERVTR
KTH20%URNTHY. BR152UREL > T3,
Tl IR BANA X ICRAKRG HFMOEMEICLS
HiFE— XY M3 BEICLBHITE— XV NS
LTHERENE LLMI e, ZROFEPARIHN
THOBEFICEWTH, COERIGGNEICEZ 3%
BRIESTIAREININVESLS, 351, Zhb
DEENHEBHRZWEROEASKENEIZ. LIhd
KHOWBHEIC L 2B/NTEH TREINTE DEKBIG
HNEBIXREREBRD B0, RETHFe—2 v 2E
PRECTEMUTSHGMHEICEZZEBRITILALY
WETZ 5,

-8k, X#5icksl FaROBERMEICLSE

10— 7
L - 4RI . |
o: L=3m S 5)
o L=dm
o1 L=5 -
8 ilsm .
ST | / )
E n / |
ab .
1 ! . ‘l

3 4 5 6 4RI (m)

K—8 1H4MAME2HFEBEOEWEE— AV FOLE

KBAMOMFE— 2 VM ERERDZNE. XBS)
THEATEE LTS EHER 6m L FD DT T,
HBLULDTH D, COELY. KIREEHT2 5|
FRTEBIELICIVBAEICLI2RAEHmTFE—SX VM E
REBIIERTE ., KIREZET5IEPHEEEE R 5,
6. &

PEH 1 HERERBICE T, RCEMEEH. B
SUBH TEEXRHINCEREAE 2 5ARE LT,
EHES L OEHTBEEE(L IR, FBMES X OER
BEOZhZhICH LT, G HE. L CEAREH
MOFRKHMIFE—~X 2 MIHT B354 M) v 7B %
fTole ZDRE. UTICRIEBEPP SN ER - 72,
(1) L#ERRoEBRBICELT, BREICL 51
BAR. BLOEASKBAWORHIFE— 4 v bRid
FEUHICR () BLOKX @ THERZLNh B, ol &
MBI BRMTE—A v P RZ. X ©9). BLUOR
1) TEZohb, THHDRITL - T, EHEENGT
2H WX AN RCIRMDIEHE, bLOEREIC L
BREMIFE—AV M ERERSTHMTE 5,

Q) KIRABH TR UESG L ERET AR EF
fTICEEET A Lk 0. EHEROEN LEEERR
DEBBIIE T, KREEELT5IE80ETH O
EREEEEROBERE I UTHREKD RCHEREEA
THIENHEEE VA B, Fo. 2 EHETRC K%
BRATHBEOFMEREIZ. BXK8m~10m BETH

DEMER S em BELNIKEET Z0PLEE L,

A%, LEBEBRO RCEBOBFMEICL 51
BAE. BLIUORNKHHEAOBRREAMAEZREEL.
2HBEH Ihiz RCRMOEHWMAEIT DT b#kE
ZITIHITETH 5B,

SEM

DIRHEEERAH - EEE RCEMOVTEHNBE LW
Ak, FRIFE 12 A.

DMAEEE, NERE. 3N & PIRABEHICIDEY
Wik L /- RCIKIRDEF WM At 4 49 BLKRFRER
EMEESEREER. 1 -342.

NERBE—. T M. B SE. KF B PCERE2E!L
HIBIC & 2 A EMLRET. B 49 B L RZLFERFEHBES
EEBER. 1 -135.

4 IFERES  ERERLE - ARY. 1HEHE. TR
62 H.

SyRH%Z. LHE=Z, AR X : RXMEROZ T €
~ XV FRICET 5 2.3 OBE. MEEERAREREE.
pp. 215~-220, 1995 £F 11 H.

6) FlE . WMHELZ : 2 EH I HERXERED RC KFO
F/NEHEICZDOT, F 50 Bl REQRFREMFHSH
BESE, 1 -172.

7) Maeda, Y. and Ishizaki, S. : Structuralbehavior of slabs at

skewed composite girders, Tecnology Reports of Osaka Univ.
Vol. 29, No. 1489, pp. 275-283, 1979.

8) Timoshenko, S., Woinowsky—Krieger S. : Theory of plate and
shells, Macgraw-Hill, pp. 364-371,1959.

(199549 H 18 B At)

—1038—



