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Study on Steel-Concrete Composite Road-Deck
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Tadanobu Nishihori

Masao Ishiwata

Synopsis:

W x fE =

Tadaaki Yamamoto

A steel-concrete composite road-deck for structural application has been studied in terms of satety

factor against fracture and deformation characteristics under static load using three types of specimens:

Type A in which steel plate is reinforced by rib plates, Type B in which steel plate is strengthened

by H-shape steels, and Type C which uses corrugated steel plate at hottom.

As a result, the following findings have been cbtained:

(1) The breaking load of steel-concrete composite road-deck is at least three times design load.

(2) No abnormality has been found of deformation characteristics with design load of 11.2t.

(3) Load distribution factor of Types A and B is isotropical, and that of Type C anisctropical.

(4) Ditference in load distribution factor due to types of concrete (conventional and light-weight)

is almaost neqgligible.
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Table 1 Proportions of concrete
o ; N 7Rggregate ‘ Slump 1 Alr co- I. W/C, L s/a | . Unit we1ght (;;) o )
‘ WFme i Coaﬁrse . {em) ﬂE%/:g (%> (%) Cen&ent; W%Eer } agénes'l f;;;r?
Normal ‘ Kumano\ Yoshino 12 | 5 ! 47.0 38,0 i 366 l 172 699 i 1155
 Light | Ku-r-‘r-lanoj Liomte . 12 ! 5 | 430 w1 | oss 1 | 3 .
welght | ) . . i ;
Table 2 Weight of compos1te road decks
_ I-)epth B | - at welght (kg’)
Specimen Concrete — -
{mm) ‘ Steel Concrete Total
A.— 1, -A—2 _ o 130 Normal ) : . 1(;2 551 - | 713 -
A-3 ! 130 | Light weight ‘_ 162 i @ s
B-1, B-2 10 l ‘Normal | 172 ; 547 719
S B:J____‘___ - EO_ _?_..I_,ight weight !""' 172 ‘ 428 E;Od o
c-1, -2 | 15 | Normal 155 | s | o
o C-3 ; - 150 | L!g}?tWElght‘ 155 427 7777582 o
s | 00 . \ 80 w - i 380
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L, JRAE T s X OCRAE 1 o M5 T R V2 ST e 7
R n A Ui e = v 2 Y — FERTER
AIMELI-LOTH L. - DB G OBERET
EF vy )~ Cn=2.1/0.330=6.36,
@Egav Y~ il #=2.1/0.206=10.19 X
L7,
Table 3 imitghif= v 7 v — r LAEDEER
DLEERGY & — 4 v b AT, 2L, #iMO
FR{R AT oy =24kg/mm? & L, O-FAEHbIL
Exfoviok Uiz,
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Table 3 Sectional constants of composite road deck
Specimen | Steel section State | Stdte 11 Bmakmg
Lo ] . moment AMu*
| A Momcnt Neutral | Arce Moment Neutral Moment Neutral I
Type No.: T3 inertia | axis rea Jinertia  axis T€d inertia  axis My(t-m) -
L Aslem®y L(em®) - yiCem) A fem?)ih (em?) y1 (em) A fem?) Iy (em®) yg(em) "
i 1,2 ' 17844 29154 7.604 1259, OI 24978 6,793 20,86 3.82
A 90.24 8325 10,773 . - . e .
3 21250 35064 8,]54 1 ()82 1 32383 7.619 22 76 4,17
1,2 1943,7 32551 7,541 1440.8 28727 6,725 24 34 4.44
B 119.64 18584 9668 — - - . s -
3 . 23950, 41249 7_941 1 961_0 38725 7.414 23. 73 4,35
1,2 1625.4 29278 7,362 1145.3 24808 6.470 17.95 3.29
C 77.60 10792 10.684 — ... . e S - .
3 . 19182 36080 7.B69 1521.2 33027 7.301 19.98 3.66
* CBafety factor for demgn moment
State [ : All concrete section i3 effective
State 11 @ Compressive concrete section is effective
P Load (i1.2t)
[.: Span (1.95m)
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Table 4 Breaking loads
hSpecimen - |‘ - ‘_ iﬁ_:i_:_ T Bre(;iking lrorad (ty ‘ 1;;;(;[_ of
| Concrete | Loading — - o ) — safty
Type No. | | @ Exper. ‘ ® cal | ®/@
I Norma! \'E;;?'l o | a1 | 1o | 38
A 2 W' Normal | Edge | 345 | om0 T
3 ‘ Light weigt-l-t ‘ Center 47 aver b 49 2 ! — }I 4,20 overi
1 | Normai Center 52.3 ‘ 52.4 | 100 | 467
B 2 }_ Normal |  Edge | m } 13.5 Agrf .03 3.09
N 3 . Light weight \ Ce;t;rm Ii 47 ov;r__‘_ ;;7 _:_ — i .4.20 overr i
1 Nomal ,ln_ Center !' a0 | 388 | 1.0 Y
c 2 Normal |  Edge 38.1 30.3 1.26 | 3.40
|3 | Light weight | Center 465 | 3.2 1.08 115
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Table 5 Neutral axis (x/d) and comparative values of Exper./Cal

THROMTEES KRBT, RBIOFEHELELO
ft{E# Table 5 o+, Epbhbh L L HicH
VEHIEEE E D D —H LT,

T ‘ Experimentat/Calculation
ype Experimental value - .
of Loading point | State I | State II
specimen ey Tonar e - . -
| 1l2t| 224t 33.61) 112t mAﬂ %6”1LH‘Z&M 33.6¢
Center | 0.67 | 0.67 | 0.64 | 110 | 110 ' 105 %" ‘ 124 | 119
A o L . i
Edge 0.60  0.60 0.60 | 0.98 0.9 | 098 | L1 L om
Center | 0.59 i 0.51 | 0.54 ‘ 0.98  0.90 080 | 1.07 098 | 0,98
B [ ! . _ . .
Edge | 0.58 | 0.51 | 0.50 ' 0.97 | 0.85 | 0.83 | 105 | 0.98  0.91
e - . ! .
Center | 0.62 | 0.61 | 0.61 ‘LM 1,00 ‘Lm .13 L1 | L1
C - | : i :
| Bdge | 053 | 051 | 0.51  0.87 0.8 ! 0.84 | 0.93 ' 093

d: Depth of road-deck
%; Neutral axis from upper surface
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Table 6 Load distribution factors for center loading

E Calculated T Type A-3 i Type B-3 . “ Type C-3
value 11.2t 22.4!:‘ 33.6r:l 1.2t __2_2“4_t| 33. srtir 1. Zt‘- 2.4t 3. Gt
o | oo 0.982| 0.971 | 079; 0.987 | 0.985 | 0.984 0.7z | 0. 773 " 0.796
B/ 4 ‘ 0.9983 | 0.999| 1.002 1002‘ 1.000 0_999‘ 0.999: 1.012} 1_000! 0.999
B2 | 1.0355 | 1022 1.625‘ 1,025 1012 1o | 1019 1097 | 1216 1.208
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Table 7 Load distribution factors for edge loading

Type B-2 i

e | TRAR | _pme2
}U&t‘ﬂét 160 HZt‘M4t 33.61. uzu m4q %6&
S0 LseT | 1383 193 - L4%0 | 16| 1,7éI”i 1. 519| es! —
B4 | Lz ' oLiss| 1416 | | 1214 1.203 | 1,336 ‘ L1, 131
B/2 ;o 0.9661 | 1000 0. 785 | - ! 0.938 0,902 0.876 K 962‘ ,646557T7 -
" 3B/4 . 07008 | o0 7s§_?_6_§5§' o |464683\_];E%§_ 0. 759‘ 0.637 | -
L0737 | o.gég_: _________ 0.531 . '0.557| 0.457 | — ﬂ

0. 4985
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Table 8 Calculated strains for shear connecters
e e - - e -
T | Egsﬁfln Ois ‘ horizontal | Unit load p, | Span of rein- ‘ B%’:gmgt M l Strain of
ype u(cm)ax reinforcement . Ckg/cm) I forcement ! m(k ?cnm} ‘ reinforcement
B B (emy | emy o teem L
A | 6.793 ‘ 9.5 ‘ 0.363xp 17.5 : 4,633 xp | 30.82x p
B 6.725 | 7.5 0,309 x 20.0 ' 5s6xp | 34.31xp
[ . _ . — [ - e _ _ ——— _
c | 6.470 | 9.6 0.332xp 15.0 C 3.109xp ‘ 20,68 x p
p= afb FP: Wheel load axb: Area of wheel load
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