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Research on force resistance properties of cast-in-situ
hollow concrete floor

ZHOU Qing, ZOU Yin-sheng
(Institute of Structural Engineering, Hunan University, Changsha 410082, China)

Abstract: In order to study the force resistance properties of cast-in-situ hollow concrete floor
structure, the current FEM software, ANSYS, was adopted to analyze the difference of force
resistance between this floor structure and solid slab. Some stress distribution traits of this floor
structure were made, and the differences of stress and displacement distribution figures between
these slabs were compared so that some laws of internal force distribution of the hollow floor
system were summarized. Based on these results, the characteristic of punching shear resistance
was further analyzed. The results show that the crack pattern is taken into consideration; it can
be realized that the force of the punching shear resistance must be related closely to the number of
hollows crossing the punching cracks. These analyzed conclusions provide theoretical reference
for the improvement of design method of this floor structure.
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Dimension of structure plan
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Fig. 2 Dimension of structure of solid slab
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Fig.3 Dimension of structure of box-filler slab
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Fig. 4 Dimension of structure of tube-filler slab
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Fig.5 Stress contour line distribution of solid slab
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Fig. 6 Stress contour line distribution of box-filler slab
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Fig.7 Stress contour line distribution of tube-filler slab

(2) HF 25 O AR A7 AE 25 O MRS ) {25 1 A
St Jo 30 S0 DX R HL R AL R AR S 0 AR
DAY IO 3 6L o JH v AR A AR L 9 B 6 A B

(3)TE 15 v DX o 20 Al MRS IE W ) {EL A A 45
/N ELRE A3 o A T 44 20 o BRIV FR ARG 9 R D {65 AT
) 5200 MRS 300 B IO I B R A 0

LR S O T A L R A PR SR B L B
AR ]I o 2 i O R A X R ) R (1] 5520
A R0 A 0T A5 /0 14 5 S R PN 2 A DX 2
AR R i PR P RS 0 RIS AR PR R ARG /AT G
QA S WO 22 53 A D TR

2 PARZTOEZANSHRE

XPER LY 3 R TR A5 R R AT TR A5 3 0 1k
MM BEEL WK 8 fian. MWK 8 hal LA
Hh o A TR 5 60 B AR Ak e L 7E S Ak B 3 7 A% AR
JIN o B ST MR B v A7 AN RS R O A R ) R R AR 1 R
FEBS X B, A MY B R e B A I ks S0 i
1.542 mm, 3 BE 4 /& #7 1. 088 mm., ¥ BE 4 5 4R
1.691 mm, DL EECHE VLR i T 25 ORI 2 4 2
Ao A 5 T B B AT A /IN o 3K AR O T A 0 R Y AR
B EEIRHAN TR,

T E X 3 R I S5 AN HE AT I N T RS I LA

Fr(® 5~8), Bl a] 4%
RTINS SR AP
O3 A B

(1) P BE A8 A 25 .0 Ml
(R 8 1) 57 % 43 A 5 520
B 1 o3 A K AR A L
X T BRI 5 S L
R 25 A 114 52 0 B DX
250 M X 22 (8] A W RE 22
S AR L B AT 2 AR
() 32 1 FVAE B R

(2) X F # BE
B s A T 1) L BT A
PUBY W B B OR A AL A
AR BB B R R )
R 5 1 T A 1 5
I ) 36K 1T T R R JE AR A
M., BHEE TS 5%
AR P T AR R Al
A7 T AT S W EE AN T
AHENELRS S TAE,

2
AR T

JE T VT VT W TR TR
0

.5t
.3

FHERELEMRES S (c) M BE ] 548
TAE ORI AL ms mpapeEs
5 /N T AR T 1] 4 %5 /mm

BJJ 745 BE 14 205 MR 25 ¥4 9 F4 Fig. 8  Vertical displacement
IS AR,

(3) BB 25 0o W B 25 4 A8 A B K. X 2 il
HE HR G2 AR T i B o D AE 2 S8 A A B O 2 B RS AR
JIN S DU B71 25 A (B AR R s 2 rh B i AR R K, i 1 3K
PR M B B35 R 1 AR T B L 3k 2 fh A0 Al SR
FAFUE . B R AR A 0 R AR R A5 A L X
T RE AT SR A AE

3 PRZOESEmIUPTIEE

P pezs O M 5 208 F T R B B B AR 45 4, DA
Pl 6 (b H 18 Hh R B 35 1 ) 4 o B R g 4 A s AT
DA Y« B8 25 000 B4 1 i e ot VD 7R 28 7 78 0 A7 45
P BE I A VR . BUXEES 1 A B 0 S0 M
R BE R A 25 O Al B AR s 1/8 XERREE A A
FRICHE A ANSYS JE17H: ST vh VI 68 71 iR

Ry T b ASCA TSR B SR R P
T FH LR BT 28 28 A AR 2R 3 7 A

(1) 5125780 5% ] SOLID65 i % + 52K BT K
A A R T TR T b R R SR A

contour line distribution



60 BEHAMFL TRFIR

2005 5

(2) 3 VON-MISES Ji i U] b 22 28 4: bifi 3
A S PE AR EE RS fd FITR BE + A AR i W-W i
IRUE N 5GP WA 2 . TR E 0 — AR 4k
FHBCR ] SAENZ faifb it s, WE 9 fatt™

E.e (1)

1T (E.JE.—2)e/e, + (e/e,)"
R E =4 730" 3E.= f./e, y6,=0. 002,
(3) IR BE + PP hr s
fo=0.62f.° (2)
CA TR EE I LR - 35 18
v=0. 20 (3)

(5) 57 R FH XU M 46 1) 5 £ 7 g — o A il 2k
WE 10 fis.

S5 48 ) R T I < TR BB 1) B R R B R T (E
fe=231. 3 MPa, 8 fffi iy ¥ JE o8 B & iHH f, =
398 MPa, XY J [n] W) I 5 2 35 g 3 %0 448 1T ¥4 A5 fif
A ¢=50 kPa, 4R} 2 M AR 400 10 o o 48K v 284 4
Gy A 11 fiR .

40
400
£ ~§910 & 300
220 6 2
> 4 < 200
10 100
ol . . . 0 . . .
0.00 100 200 3.00 0.00 200 4.00 6.00
6./107 6,/107

B9 oce XFR B 10 o, XF
Fig.9 Relation of 6. and &, Fig. 10 Relation of ¢, and &

AL
£
A-ARRTH A-ARH
(a)SE iR ()7 BE 47 25 0 AR
B 11 IOl OIRAIRESRILE
Fig. 11 Comparison of punching shear cracks distribution

between solid slab and box-filler slab
PO AL S0 - 25 Al i DD B IR 2R84 A R
(D 250 R T 25 O AR B AEAE L T 280 Bl EE 520
B B G, 4% oA B o3, LR A% T 1) JA i 50 R
XK S
(2) 250 M 1 v DT DR B R A 320 bE S0 Al B

230 AR U R R T 5 K TR S A o3 A AE
30°~45°Z[H],

(3D L AH [ faf 2 A T T 5 250 A 85 ) Bl R B ™
L YU UIEE A7 AR T A [R] JE A S . AR Bl R 4k
IR AT R AT 25 0 AR B T e DD R B0 R i R g
A R R A T AR

4 4 i

(1) 250 B 5 7 AT i 46 T ) 3 2 B g B rp X
PiEN R PN N P R N - R RS A =
S . K U B A s B e WD 2R AR T A R 1
THE R R .

(2) 2G5 T a0 N 1 o0 A i : O 2 BAR
() 32 1 RV T 5k s QM 1 o IEAS SR O
A5 Ak B AR K

(3)ift—2 i ANSYS #E47 A% i Bt D) 6E 1 19
MR A5 T ) e A . R R
By AT PR T AT 25 O AR R BT U AR AR Sk T
B A DR BCR A R UIECR . e IR 45
BT o 25 28 O R G A sty 0 o D10 7 2R 0 19 B

(O A 43 BT 458 Rl N B e TR 5 1 25 0 i
TR BT R A B AKE . A )E K i
— B AER AR AR AN [) AR T 28 Y RS () LA 4 1 A
O3 H AT S A VTR 4 AT

S % k-

(1] JA BC AR A X MR A P B 1% VR 98 4 2 J AR A% 35 e
TR 4 BT 07 1 R AL 2 [ B B R BE 4= 25 0
MR A TR S 2 SCAELC.L dbat: b 3 R i
41,2005, 191—194.

(2] o, 250 bk 55 32 00 R v 32 0 By i s L AL
RN R RN R K5 B NS T g e
CCT bt o [ 3 )t pi A . 2005, 139—151.

(3] MRVLie . v 4, sk AR M. 3 0 e o 33008 B A3 1R B =
ML 2548 3 B O 52 [0 ). #2545 4 2 4R, 2003, 24 (2)
70—75.

(4] BV & EDT, RBEH. MR E L4 m LA R
TR 5 R IM. i« [ B R 27 Rk, 1999.

[5] RASHID M A,MANSUR M A,PARAMASIVAM P.
Correlations between mechanical properties of high-
strength concrete[ J |. Journal of Materials in Civil En-

gineering,2002,14(3) :230—238.



