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Main influential factors in mechanical performance of

Meridian Gate platform structure
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Abstract: On the basis of field investigation and long-term monitoring results, the main factors that affect
the mechanical performance of the Meridian Gate platform structure are studied by combining numerical
simulation and experimental design method. This paper presents the results of the study in performance
variation mechanism of the Meridian Gate platform structure through different aspects, i. e. freeze-thaw,
partial water-saturation, differential vertical displacement at the bottom of platform, vertical load at the top
of platform and coupled effect between the factors. The results show that the vertical load at the top, the
uneven vertical deformation at the bottom and the partial water-saturation are main influential factors for
the structural stress, and the number of freeze-thaw cycles, the coupled effect between the number of

freeze-thaw cycles and the duration of partial water-saturation are also key factors for the maximum tensile
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stress in the area of arched doors; In the aspect of structural deformation of the Meridian Gate platform

structure, the partial water-saturation, the differential vertical displacement at the bottom of platform and

the vertical load are the significant factors. This study reveals the major factors and the influencing law of

the mechanical performance of the platform structure and provides a scientific basis for the routine

protection and preventative protection of similar heritage masonry structures.

Keywords: heritage platform structure; Meridian Gate platform; mechanical performance; influential

factor; influential law
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Table 3 Results of numerical simulation

S aRk Ak BT R WA Bk i 7 Bk e ik
R IERiJ1/MPa R J1/MPa Hip¥ J7/MPa WA /mm BV /mm AT /mm

1 0. 660 1 0.190 5 0.190 5 3.495 2 0.483 0 0.356 0

2 0.751 3 0.249 7 0.2100 5.618 0 0.489 0 0.3110

3 0.851 3 0.3050 0.2350 7.001 0 0.509 5 0.3338

4 0.776 4 0.237 2 0.237 2 4,419 8 0.628 6 0.454 8

5 0. 864 4 0.2755 0.263 7 6. 580 3 0.634 6 0.485 1

6 0.805 5 0.258 6 0.2318 6.575 9 0.457 1 0.421 2

7 0.855 5 0.278 0 0.278 0 5.293 5 0.772 4 0.624 7

8 0.778 4 0.236 9 0.236 9 5.959 2 0.499 3 0.426 3

9 0.829 2 0.273 6 0.273 6 7.4107 0.556 5 0.518 5
10 0.8315 0.215 2 0.215 2 4,373 1 0.624 4 0.445 0

11 0.7315 0.2297 0.190 7 5.178 5 0.393 3 0.3311
12 0.8217 0.2857 0.220 6 6. 560 6 0.458 2 0.411 9
13 0.727 3 0.197 7 0.197 7 3.949 4 0.543 3 0.393 4
14 0.792 2 0.251 6 0.2250 6.104 8 0.490 7 0.435 4
15 0.906 2 0. 300 5 0.263 6 7.517 8 0.583 3 0.514 1

16 0.786 6 0.234 1 0.234 1 4,784 3 0.679 7 0.533 6
17 0.850 8 0.270 5 0.251 3 6.978 5 0. 688 5 0.527 6
18 0.785 3 0.249 4 0.229 8 6.901 6 0.503 9 0.451 3
19 0. 808 4 0.208 7 0.208 7 3.934 7 0.523 5 0. 408 2
20 0.830 3 0.278 6 0.257 6 6.059 0 0.508 8 0.287 0
21 0.818 6 0. 266 8 0.206 8 6.122 4 0.356 6 0. 366 5
22 0.893 9 0.237 1 0.2371 4,892 2 0. 668 2 0.510 8
23 0.779 0 0.2335 0.214 8 5.635 2 0.439 1 0. 369 6
24 0.851 0 0.282 9 0.250 6 7.048 5 0.528 7 0. 464 2
25 0.728 7 0.194 5 0.194 5 4,276 0 0.559 7 0.438 4
26 0. 806 0 0.247 2 0.225 3 6.470 5 0.552 0 0. 458 4

27 0.874 0 0.294 3 0.254 3 7.922 6 0.628 7 0.555 0
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