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Structure Design Optimization and Experimental Study of Large Volume Pier Cap

DONG Han-jun', LI Man®, DONG Man-sheng”, QIN Xiao-feng', CHEN Bin'
(1. Shenzhen Branch of CCCC Second Harbor Engineering Co. , Ltd. , Shenzhen Guangdong 518067, China;
2. School of Transportation Engineering, Hefei University of Technology, Hefei Anhui 230009, China)

Abstract: Combining with a project of Waishahe bridge in Shantou, a design optimization method for large
volume main pier cap that setting a steel-concrete transition layer between subsealing concrete back and pier
cap structure is proposed to make the concrete of the pier cap poured at one time. First, by analysing the
distributed load of the transition layer, and the load mechanism of this new pier cap is determined. Then, the
load sharing ratios of the subsealing and the transition layer in the process of concrete pouring is experimental
studied. The research shows that theoretical analysis agrees with the experimental result, which verified the
reliability and practicability of the proposed structure design optimization method and provided a theoretical
and practical reference for similar engineering.
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Fig.1 Plan view of main pier cap (unit: cm)
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Fig.2 Schematic diagram of pier cap structure optimization
HRE GBI LA I 2 A I R AR )
NHEPR, KBRS (1) ol )2 PR % 7
itrs (2) WHSORGIREE L D fe v id I 2 FEf
JRESF AL FVERIFL . BRI R WL 3.

PR R A
v
| SEE AR RET J1 A b |
|
v v

PREEICBIN )V | | AR KIE N ) 5T

PR )RR A BT

TR MR v 5

v

AN 0 TR J2 e AR A 4 EE 451

B3 fiigitinizE

Fig. 3 Flowchart of optimization design
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Tab.1 Calculation parameters of load bearing capacity of weld
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Fig.5 Schematic diagram of axial force meter positions on

top of transition layer
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Tab.3 Stresses at measuring points on transition layer concrete top

FIRR VR (m®) S/ MPa

k=2
540 720 900 1 080 1 260 1 440 1 620 1880
318 0.031 292 141 0.041 063 816 0.054 738 466 0.064 502 005 0.076 213 777 0.087 920 667 0.099 622 676 0. 109 370 621
306 0.031 671 53 0.041 561 711 0.055 402 228 0.065 284 214 0.077 138 088 0. 088 987 046 0.098 857 42 0. 118 587 924
301 0.033 187 747 0.044 891 74  0.054 641 35  0.066 336 421 0.078 026 624 0.089 711 96 0. 099 446 022 0. 130 680 304
310 0.031 944 73 0.043 914 816 0.053 886 06  0.065 846 959 0.077 802 847 0.089 753 724 0.099 708 96 0. 109 660 716
®4 HERBELTENE SN
Tab.4 Stresses at measuring points on subsealing concrete top
. LB R (') i Jy 2 f/ MPa
540 720 900 1 080 1260 1 440 1620 1 880
309 0.011 69545 0.027 281 677 0.035 071 488 0.038 965 568 0.042 859 098 0.046 752 077 0.050 644 506 0. 058 427 712
308 0.012 158 88  0.028 362 947 0.034 437 182 0.038 485 978 0.042 534 219 0. 046 581 905 0.050 629 035 0. 058 721 63

312 0.011 917 356 0. 027 799 492 0.033 753 032
302 0.012 278 844 0.028 642 74  0.034 776 875

0.037 721 374 0.041 689 168 0.045 656 414 0.049 623 113
0. 038 865 593 0.042 953 747 0.047 041 336 0.051 128 363

0. 057 554 864
0. 059 300 723
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Fig. 6 Curves of concrete pouring volume vs. stress
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