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Experimental on beam-slab fusion prefabricated double channel
steel-concrete composite slab
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Abstract; In order to give full play to the advantages of the high degree of industrialization of assembly and the
excellent mechanical properties of steel-concrete composite structures, a kind of assembled double-slotted channel
steel-concrete composite floor slab was proposed. Three groups of simply supported composite floor slab specimens
were tested under four-point loading, and the mechanical properties of the composite floor slab under vertical static
load were studied. The development law of floor cracks, deflection and strain ( steel bar, steel beam, concrete
slab) with load was analyzed. Based on the limit equilibrium method, the bearing capacity calculation formula
considering the tensile membrane effect and stiffness strengthening coefficient was proposed. The results showed
that the deformation of the composite slab is characterized by two-way slab. When the specimens are destroyed, the
corner cracks and arc cracks appear on the top of the slab, the central area of the concrete slab bottom shows mesh
cracks and oblique cracks extending to the corner, and the plastic bending of the double main girder occurs. When
the center deflection of the floor reaches [,/40, the load of the specimens is 327.63 kN, 436.92 kN and 406. 12 kN
respectively, and the bearing capacity of the composite floor is higher. The strain development of the steel bar is
larger in the direction perpendicular to the steel beam and yields along the plastic hinge line. The calculation
formula considering the tensile membrane effect and the stiffness strengthening coefficient is in good agreement with
the test results, and the load-deflection curve of the floor is accurately predicted.
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Tab.1 Parameters of composite beam and plate specimen

g e BARKE PRI dmEkEbEs  igkE i
e 485 L/mm L,/mm mm mm
A SP 4 300 2 000 250 —
500
DPI1 4 300 4 000 250 1 000
1 500
500
b DP2 4 300 4 000 1 000 1 000
k 1 500




5513

AR, A5 AR T e SO R — TR AL S e M =75

1.2 #iEiRe

o TR 5 - M PN A RN 34 4 4 R
HRB400 2% 5K i , 1 ELAN G277 [0 B4 7 ELAE M 12 mm,
VSRR T T BN B R 10 mm , ¥ B2 R4 5 B AR
FH 20 mm, IR Q2358 424K, 915 2 i %
Q345 ZA (MR 16 mm) , BEFFRLAS 19 4K A7 (H) 3
P47 3 AR PR R $ BE GB/T 228. 1—
2021 A @A RHAL S 265 1 350 iR k)
ARLE ) A AR 1 2A P B R PR L2 2.

F2  WEHE
Tab.2 Steel properties MPa
Ak BPERT R/ 10° JE R B i Hihiom
¢10 2.01 409.98 583. 14
¢12 2.00 421.76 626.01
g 2.05 308.31 450.20
& 2.06 335.20 443.66

Ve 6 A FruEAT B (150 mm x 150 mm x
150 mm) , 5 7E A 55 25 0 F B R R, il 4l
GB/T 50081 —2019( 1R &+ W3y 2= Pk aE 1l 46y ik
By 0 BEAT IR SR A PG, S IR ¥ - ST i
HUF SR B BI{E K 39. 15 MPa, f=t (1) P #fEsasnk
R A 3.24 x 10* MPa,

10°
34.7

2.2 + f—
o B AR EE B S PRoR A R AR £ M TR
- B 57 5 AT R 5 S
1.3 mEHE

5 GB/T 50152—2012 IR EE + 45 H iR 56 7 12
PRy P e I I AR, X SP AR TN 2R
BT, SR FH 0 BC X A AP DY i fin K, 2 A
FHRE =53 A, Ry T s INER ARG 2 A AR
K7 ] B FE SR 5 ), SRV SR A B A O
fai sz F& G F, % DP1 DP2 BEATINZRR I I, K
U U4 ] i 4 o 9 15 9ol T, AR 1 5 SP ik
PEARTRD A & WL IE 2

DI SP R 8], B e AR g b e T Tk
TS —UCRAR AR T B gom 2k , indb K
5 kN, BRI 5 min J5 R 5B IF 08K 48 T
JARDL . 1E & H By B bt 25 W 56 i 2k 3
40 kNJEFFMET 12 h, ST SRR IR, MR ) IR 24 4%
J&, VA 2.5 kN P far 2k S Ak 22 48, 9 92 1k 5] I A o
B AT A MR IR

E = (1)

2 MEBEERE
Fig.2 Schematic of loading device

1.4 FENXHE

FEI N AL A AR R BE R NS (TR
e AN KR ) IR R DL SO R
S e A= A S IR IER NP EAS (T

1) 2358 FP i T 4R EE A 100 mm AT 50 mm £y
PRSI i 21 A B A B B4 B (SP: LT ~ L11;DP1 |
DP2:L1 ~L19) B % (LT1 ~ LT2)  E 350
(LE1 ~LE3),

2) TR A T N AR B N A TR BE 4 N
A ARINEAR o TRBE AR AR S LA C o+ B + T
PR, A CIX R IR EE AR X J7 1) (TR K
D7 1)) 07 A 0 07 5 B0 A 2 AR A DL R+ B + g
7N, TN RTY SR SN AG R Y ] (2 B 37 W)) B
I R 5 B R AR A DL S R I AR B R A T
IR A

3) 32 H SR UL AT F I AR 25 G 1 T i
H AR P T R 2 A

2 RKBRIE

P DP1 A ), 6 45 ANl A 2 i 50 v iy 2 81
{14 AH R AR AE A 4 1568

1) M mgk 3] 55 kN J5 , 78 IR 5 AR
L Y J71 1 000 mm JEFEIN T X J7 e HIAS R R
(YN Z244% -2 T AN B | E 2T (1 4(a) ) .

2) farBaAH] 65 kN B, TR 858 - M T0350 H 30 £ 35
PEE (K 4(b) ) BEA far gk — 2034 K TR BE AU
T P AR R (4 () )

3) 2Rk E 80 kN MRS Hr L X35 Y 1) HH R
fof 1) 24 4%, 5 9 1) 24 A5 T A RS H 0 IR 2 4%
(FEL4(d)) s FEREUT I BRAar 2, A T 2 K 1) 4
0] HE AR 1] 249 45° 2445 I 28 7 53 38 Y N R 24 4%
(Kl4(e))

4) AR 5k B i Al fer 2 DA R A [) A
FE AL, fe 26 7= A= B AR TE



- 76 - S NS D A N - ¢ 556 %
LTI
le% OLIT ®L2 L QL 4@ L5® |
f=cC11x C6X == C1X ==
cuy Cc6Y c1y
oL6 oL7 oL8
CT7X mf C2X ]
c7Y c2y
YJ71d]
c12y (¢3¢ (6)'¢
L9@f= C12X C8X ==loL10 C3X ==floL11
X514
CcoY cay
COX ] C4X mf] @ == SO
oL12 oL13 oL14 %Fﬂﬁmgﬁ
RS
c13y c10Y csy
f=c13x C10X =] C5X =]
T ES EE—————b6 BE————— b7 LB h 139 —

[150]

4x1 000=4 000 150

(a) REEL AR BT R

v
S

150%28=4 200

o 50
= - 1
(;:'— - ﬁlﬁ)’(””l{@f ”A’*”’“‘T(I‘X’ T 11T T 11T T

3 Y Ry RIY
R7X IR2X
- R7Y R2Y
ST X REK R
§ RI12Y] RBY R3Y
RIX |R4X
ROY R4Y
2 :g;ﬁux_____m_}_(“ Y e SR ]
’_§‘ 750“ 250x16=4 000 J150;
f_} 4300 ﬂ[
- N AR
(b) B BRI AR =
pm_S1-1 S2-1 = w S3-1
o
N ] Lok ! 4
ol R 1 si3 S23 [ S33
Q — [iS1-4 S2-40/ 1 S3-4
<
~
m—*b— jISI-S SZ-SIEZI S3-5]
“'S1-6 $2-6 7 S36
VR e
= RIS AR
(c) RRIABW R E
B3 AEEENETRE(mm)

Fig.3 Schematic of composite floor measuring point ( mm)

5) AR Y R ] I AR AL TREE R
Ak B TT 58 BEAASE B (R RT L,/100)
AT T R 2R DL AR PR LI i 3, DA I 21 5
HEA BRI TAEMERE,

TEIR S PR S B A TR DR T A

1)1 SP . DP1  DP2 JREE L ARSI w)

gl%

B BT KT 43 R 45 55 F1 50 kN, B SP
Z RN LIRSS, W FEAR A IE B, TR EE - AR
R ZLBE R 1 fof KO B ARG, A B R DR Je
AT B S B, S Al ) 3 ) A A BT A 3R 1% 1)
SARE) KA AT BY 3% A 1% 1) BE [ XoF o 2 iy 2
FALLE N



AR AR, A5 SRR G TR R OO DR N - TR 4L A U 5 <77 -

2) EHEE IR E S U DP2 AIREE AR S ST BURL RAE | R AL Rl R A I R R - A
HARAE LM AT B AR DPL O IR (I 4(1) ) U6 RIEESEM TR W BARXTFR, gl e i
AT B9 3 e 1 1) 150 8 A A R AR R M 45 BRI S B I RREER L RTRE - it Joikakamak,
B IR REY AR X E IR

3)farakik F 120 kN J5,DP1.DP2 ¥y R M D REE R TREE AR 2 IS AR TR
B 2aE (K 4 (g)), HEREP BN HHBEIRAT B AR I0 A 5 24 4% floE 2445, i
FEM B E S0 24 T O HH U DRI Ay O bR 2 4 0[] o 50 08 b 1) Ak 4 4 | B

4) XTI DPL DP2 TR BE E AR SR B — MR R EILE S,

(a) JRARY [ 2R 4% (b) fERRLE

() B X R4
B4 R R

Fig.4 Failure characteristics of specimens



- 78

O

=

Eild 56 %

(b) BRI 4%
5 AAWHMARETE

Fig.5 Damage crack indication of composite slab
3 RBERA

MM EAR TRATN ERXE
FEIMARAL R o, UM A8 7 o 28— 37 % ity 2 e A
LYK DU SR A A4 T PR TR e
AR B AT A ) BRAT o] 2445 | ) 205 BE AR AR
E¥HR 0,

ARG PEAE 3 PSRRI T80T 33204 faf
- ML ILE 6, LETLPERY B, X T PIFRIAS [F] 40
BRI BE A3 1, DPT B 4 B il 0 25 W 3
WK, 5 DP2 MR T T 24 229% , Ui W 3% $ 4- [) B
BOMBOLUT , Z540 0N — TR 4 AR BE o v, B IR] T4
PERETE AT, X T AN ] G4 [ B ) A8 A« i o R A [
SR AN, B0 2 W BE s /N, 78 E R T B, 21
B R b e BE W R B S VF(E 17200 (10 mm)
TR I AIE B R 7 42 ) B S S 4 3 O
FEAZAR [E] FE 500 mm B 3 52 W B oK MR A4 [] B
1 000 mm#1 1 500 mm B, R 500 mm S84 [H]#E T
DX BRI A THT S AR 3R AR

3.1

3.2 MERHHAR
3.2.1 -

&7 Ry 21 G M A TR B A Al A 28— % b B R i
2,3 IR EE T AR fr 8- H8 B th e AR 1k 7T 43 Ky
4 orE .

1) R I SRNE B BE: i 2805 58 5 3T L2k 1k 5
Fr A 2 R PR T 8 B I A, 2R R
BR,

2) {RHEE T IT LN B IR BE AR T RS2 A BN
[ L4 , A% AR TRBE L3R A fif RN B BE AT T A0
NANER R (HHZRER A B 2SR AL T4
HAETAER B,

3 ) A4 MR A % i A I B« I A e A
PR Y 2L AN WTSE AT IR % | R RO E N ;
1 B0 F377 1 e Tt A, o T IO IR i G R TR AT AR B e, P A
L PR 2 — 13 % 1 2R AR TH 73 0 5 B A L
I IGIT IR AR, R AR A7 28 B i 2R3 i
FEAR

4) BRI BE : ey 200 I 2 1, (HLiE Fh B I SR
HER, FERBE IS 2 7 HH B S PE B vk
Mo b IR SE LRI . R EE AR 2
PR IR A ik W RS s R R

50
40
40 » 439
Mo
30t o 112 116
o,
§ u —=—DP1-500
= 20t . —e— DP1-1 000
<’ ——DPI-1 500
o - = DP2-500
p £ - = DP2-1000
) o -~ DP2-1500
0 0.5 1.0 1.5 2.0 2.5
£ /mm
El6 AEUZHEEIETEREH-(BMlLE
Fig.6  Load-displacement curve of main beam with different
bolt spacing
600 .
El
500 | E: =
< -z .
400 - (P4,) }5 /
g 0l | :
& 300t %,’" K0P
= ) I ! -
200 l N ——sP
Y (P4,) : - - DPI
100 1o/ ~ I
. - ...DP2
[
A

100 120 140 160

0 20 40 60 80
HeSE /mm
7 BIETEEH-RE ML

Fig.7  Floor load—deflection curve

14 DP1 \DP2 A% 444 (B B 250 mm 35K ]
1 000 mm , R far 4k 22 A/ N U BT FL A A b B9 1
PRI -IRA A VE AR, LA 5 m By k407,
T TR P BY B R R XA AR S R AN K,



5513

AR, A5 AR T e SO R — TR AL S e M =79 -

IR AS B0 £ F2 B fer - L RS AR L2 3,
Horp s PR IR e 0T 2800 2805 P, S A3 Je A A 48, X
TP AR G5 o) 48 AR 35 e 488D R A7 A 8 9 P N AR B
;P AR, R T GB/T 50152—2012 (iR
Bk SRR AR ) B R AR TP B B ik
#) 1,/50 (40 mm) PRI A, N TFRALRS ;AL e
NRALES s K, Ry AR W | 3Ry 342 I S 4 i

A S IREE AR A LA BN K, =P/A,, .

AR P/P, S GTE 0. 61 ~0.76 J5E N, % W]
KD — TR E L AR A I B 8 K BAT — 5 (1 7
I AR A) ST 15,98 ~23.53 mm i
N, IE/NT 40 mm (458 HER 3R W H 58 4 L IE
0 PR BROPR A ) 2R T DRAIE R A 7 1l o e o
Ab T2 AR

&3 HHFEEMEEEER

Tab.3 Main performance indexes of specimens
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