556 % 53 THRRXFEFFR (T FR) Vol. 56 No. 3
2026 4F 3 H Journal of Jilin University (Engineering and Technology Edition) Mar. 2026

BT B R A UL T 2145 A SR 2 4 A o A

kO HREET L PAF !, EAAM A !

(.M A% EARTESEE,EMN 350108;2. = £ E T HEHHR A, & EI 518000)

O OEACETHRAEA RO EEA(CA-STM)ER T —#HEH THBRERD L HF
B R A (PCA-STM) st A M TR E ., REAERT TR A B, FAREERE
MRAIINT EBRERESBE LR Z BN ERBEXRR, B RBBIET E A G EH
ML, ERERH . PCA-STM T URGFH TN K NER A ERESIEA TN IR ZT HAT
N,CEFEAE-AEHE BRI R NERT N T &%,

KER MR ERE TR KAFERARMAHTEER R WRER A EE ;LA
RESES . TU3IS  XEHS:1671-5497(2026)03-0689-11

DOI: 10. 13229/]. cnki. jdxbgxb. 20240546

Full-range analysis of prestressed composite box girder with
corrugated steel webs under pure torsion
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Abstract: A torsional theoretical model (PCA-STM) applicable to composite box girders with corrugated
steel webs (CSW) is proposed based on the combined action softened truss model (CA-STM) , and an
optimized algorithm is given. This model takes into account the prestressing effect and introduces a
deformation coordination relationship between the CSW and the concrete slabs based on the yield state of
the CSW. The accuracy of the theoretical model is verified by experiments and the results show that PCA-
STM can well predict the full torsional behavior of the composite box girders with CSW, including the
torque—twist curve, shear strain curves of concrete and CSW.
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Table 2 Loading condition of existing test beams
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Table 3 Comparison of torques with experimental results
TFELR i AR it FROTR 2 R R AL IR A
g R T/ T/ TS T/ Ty TE? T/ Tk T
(kNem)  (kNem) TE Nem) (RNem)  TWe (kNem)  (kNem) T,
128 113.63 121.52 0.935 191.14 188.13 1.016 200.00 197.26 1.014
2418] 115.60 119.35 0.969 196.61 198.57 0.990 222.67 200.31 1.112
318 113.46 99.51 1.140 164.05 140.96 1.164 224.36 207.49 1.081
408 113.20 107.30 1.055 157.39 137.02 1.149 180.92 188.03 0.962
s-1 75.92 71.04 1.069 105.20 111.28 0.945 128.05 138.99 0.921
s-2'% 90.92 92.02 0.988 134.86 127.95 1.054 165.50 176.76 0.936
A-1 66.82 56.72 1.178 126.01 125.36 1.005 155.68 166.45 0.935
M — — 1.048 — — 1.046 — — 0.994
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Fig. 15 Torque—-twist curves
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Table 4 Comparison of twists with experimental results
TF LR A UGS JIROTR 75 A5t R AH 5 bR 25
ABR o5/ 0ll./ o1, o5/ 03 o3 o5y 08/ 0%
(rad'm ') (radem ') 0cr, (rad'm ') (radm ') 0% ¢ (radem ") (radem ") 0k,
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Fig. 16 Torque-shear strain curves of concrete
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