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Mechanical Properties of Large-Span Slab of Ultra-Precision
Electronic Factory Under Temperature Action
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Abstract: Based on the ultra-precision electronic factory of Tianma Optoelectronics Limited Company of Xia-
men City, Fujian Province, ABAQUS finite element software was used to simulate 3-dimensional (3D) model
of the beam-slab structure, the simulation data and the monitoring data from the construction site were com-
pared. The influence of temperature action on the ultra-long structure with large-span slab was studied from
the slab thickness, reinforcement ratioes, and concrete strength grades, and parameter value suggestions were
proposed for actual engineering. The study shows that the influence of temperature action on the slab stress is
positively correlated. Under temperature action. the reinforcement ratioes of the slab have a significant impact
on the stress and deformation of the floor slab, while the strength grades of concrete only have a significant im-
pact on the deformation of the floor slab, and the the slab thickness has a certain impact on the stress of the
floor slab. The temperature difference has a certain impact on the deformation of the central floor.
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Fig. 1 Diagrams of ultra-long structure electronic factory
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Tab.1 Parameters of measuring point model

9 5 ay X by /mm X mm ap X by /mmX mm t/mm

. 600 X 600 600X 1 650

\n -

Wi 10001 000 1 000X 2 000 150
6001 650

M 2 . gggi?o&o 1 000X 2 000 150
1 400X 2 200
600X 1 650

3 X gggifo&o 1 000X 2 000 150
1 400X 2 200
600X 1 650

W A . gggé?o&o 1 000X 2 000 150
1 400X 2 200
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Fig. 3 Comparison of measuring point positions between actual engineering and 3D finite element model
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Tab. 2 Measuring point 1 stress

5 AT,/ C o1/ MPa o,/ MPa £
1 0.5 1. 845 2.377 0.224
2 0.8 2.870 3.032 0.053
3 2.5 8. 815 6. 742 0.235
4 7.8 18. 040 18. 308 0.015
S 9.5 25.420 22.018 0.134
6 10.0 26. 445 23.109 0.126

3 M 2 BRI X L

Tab. 3 Measuring point 2 stress

F5 AT,/ C o1/ MPa o,/ MPa £
1 0.8 3. 690 2. 547 0.310
2 2.2 6. 560 6.131 0.065
3 3.3 5. 740 8.948 0.309
4 4.2 14. 350 11. 252 0.216
5 5.0 12. 710 13. 301 0.046
6 6.0 16. 810 15. 861 0.056
7 7.0 17. 835 18. 422 0.033

4 WA 3 BN R
Tab.4 Measuring point 3 stress

SE=2 AT,/ C 01/MPa 02/ MPa &
1 5.7 12.710 15. 190 0.163
2 7.7 20. 295 20. 457 0.007
3 9.7 21.935 25.725 0. 147
4 10. 7 37.925 28.358 0.252
5 11.4 31.160 30. 202 0.031
6 13.0 27.470 34.410 0.202

5 WAL 4 AR IR L
Tab.5 Measuring point 4 stress

5 AT,/ C o1/ MPa o,/ MPa &
1 2.5 12.915 7.147 0. 447
2 3.5 10. 865 9.627 0.114
3 4.5 11. 070 12.108 0.086
4 5.7 12. 710 15.084 0. 157
5 6.2 11. 275 16. 325 0. 309
6 8.5 15.170 22.030 0.311
7 9.0 26.035 23.271 0.106
8 9.2 19. 270 23.767 0.189
9 9.8 25.010 25.255 0.010

FEVR 220 [ 2 9 - = 4 A BROTAR B R 73 I i 45 SR 35 BE XS LU B 2 » 2 B = 4 A FROTASE BY B LURS B2 45
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Fig. 6 Finite element stress and deformation in central floor
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Tab. 6 Parameters of finite element extended models

L t/mm % aie X by /mm X mm L S

M1 150 1.0 1 000X2 000 C50

M2 120 1.0 1 000X2 000 C50

M3 180 1.0 1 000X2 000 C50

M4 150 0.8 1 000X2 000 C50

M5 150 1.2 1 000X2 000 C50

M6 150 1.0 1 000X2 000 C40

M7 150 1.0 1 000X2 000 C60
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Fig. 7 Comparison of stress in central
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Fig. 9 Comparison of stress in centran

floor of different plate reinforcement models

[ —o— Ml

AT/

(b) HEAR 0

10 S [l A P 95 < A5 2 (1) A2 T X b
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Fig. 12 Comparison of deformation of different concrete strength grades models
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