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Mechanical Performance Analysis of Perforated Waffle Plate
in High-Precision Electronic Factory Building
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Abstract: In order to analyze the stress and crack response of the floor under temperature influence in perfo-
rated waffle plate without expansion joints, the ABAQUS finite element analysis software is used to simulate
the perforated waffle plate, comparing with the engineering practice, the stress and deformation of this kind of
floor under different sizes and temperature variations are obtained. The results show that under the daily tem-
perature variation, the floor in the core area does not exceed the calculation stress limit, and the maximum dis-
placement and stress concentration mainly appear at the slab-column joints. With the increase of concrete
strength, the overall stress has no obvious change under the same temperature difference, and the increment is
less than 2%, but the increase of floor thickness leads to the sudden change of stress and the change of de-
formation trend. Considering the block construction of the reinforced concrete floor with large span, the rea-
sonable control of the temperature difference between plates within 15-30 C is beneficial to the uniform stress

distribution in the floor after monolithic pouring.
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Fig. 1 Effect diagrams and site diagrams of project
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Fig. 2 Schematic diagrams of strain gauge arrangement (unit: mm)
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Tab.1 Correction coefficients of concrete

PALISES TS M; PALISES TS M;
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Tab. 2 Model sizes of measuring points

S WA 12-M WS 3-F
BERR A (K X %8) /m X m 16.8X16. 8 16.8X16.8
FEEE/m 14. 45 14. 45
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A8 R Mg fLIF H A% /mm 390 390
A8 R AR AL 8] B/ mm 210 210
PRI E JF /mm 750 650
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Fig. 3 Overall geometric model and mesh division of waffle board
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Fig.4 Schematic diagrams of constrained boundary conditions
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Fig.5 Stress and displacement cloud diagrams of measuring points
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Fig. 8 Influence of concrete strength on steel stress and deformation

Hi P8 mJ R AR — M HE SR b A PN B A R D L 2 B DR T 3 O B M O R 5 BB TR OB i R O
PN A9 5357 107 i it 26 A8 A o A B AR — AR [l 22 R B AR KT 0. 5 MPa B AR I ARy L
T 5 B AR K 2 TR B - 5 A A PR B ) 7 A 5 TR O o R G AR R D 5 2 T 25 /N I P N A

https: // hdxb. hqu. edu. cn/



%3 iE A, &5 WEAE T RO T 5 IR AR SR AR B ) 2 R RE S0 AT 279

708 T W TS T A 5 R 4 R Bl /)N o 20 25 R B R PN A A 7 T i R B R R G KT 1 K E A A [ R 2
TEMEHRMIT 200, KEFERZE R 7 CHl . 44 5% B TR BE AP 99 7 248 T2 3545 41 ] 5 d B X 1 88 TR
B S50 e /N 2E T AP AR T 3 TR R R TR O R R AR T N L AR R IR 22T N X
Tk 5 b T AR pR TR O R R R AR AR S IR S o B R TR AR N AR T R B T
TR BE+ B B i s AR AN [ 5 B S5 R A TR E A H ORI B AR AL R M ) N 2t B BRI KL 4%
AN T 1060, B TR TR,

4.3.2 BAFE O RARBUREE M RS B AR R YA R, BT LR AR R B
SR A8 R AR R IR AR T I S A 1 TSGR R AR G 5 1 T N A AR TE I R e K RS
KL 9 s . 809 b HEEREE .

21 . 1.0
1t S
- v
{g - . A . . v v 09F I .
6f ~—" " 038 T
15+ = p=800 mm v ]
14 o p=750 mm L 4 y
§ 13F 4~ 5=700 mm g 07 B oI
s i(l) r v b=650 mm S o6l e
9t | = p=800 mm
Fy : e ./ * b=750 mm
r — 04| - 4~ 5=700 mm
g r . s 2 g — ¥ =650 mm
ab_ % N ! ! ) 0.3 L L L |
4 6 8 10 12 4 6 8 10 12
At/°C At/°C
(a) A3 1 S (b) WA 2 7E
U, Magnitude U, Magnitude
+2.277x1073 +1.707x1073
+2.087x10 I+1:565><10’3
B +897x10 Ri1a2x10
1.708><1073 =+1.280%1072
=+1518x10° = +138x10°
+1.328><10_3 +9.957x10*
+1.138><104 +8.534x10* ) -
+9.487><104 +7.112x10~* aaigaeE b
+7.590><104 +5.689x10*
+5.692x1 04 +4.267x10*
+3.795><1074 +2.845x107*
+1.897x10 +1.442x10+*

+0.000x10° +0.000x10°

0 i 'i '] 7

(o) B =B (b=650 mm) (d) % = KB (b=750 mm)
B9 M BE X 5K A3 L ) B i AR T 1 52 ) B S o [
Fig. 9 Influence of floor thickness on steel stress and deformation, and displacement cloud diagrams
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Tab. 3 Distribution of plate temperature and corresponding cloud diagram codes
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Fig. 11 Stress cloud diagrams with different degrees of hydration
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