$20 % % 3m X i & oW LR ¥ IR Vol. 24 No. 3
2024 %6 A Journal of Traffic and Transportation Engineering June 2024

XEHS:1671-1637(2024)03-0082-12

i AR UHPC 24187 R #1185k

FPERx FL,E O LA KDL OB
(1. WK% EART RSB W/ K7 4100825 2. TP KR2¢ H KRB TRE2=BE,) V0 BT 530004)

W OE. AR T AREMG A Z AR L (UHPC) £ 843 it fo 30 3] AR B A B ik, R R 3K
R EEESNOG T F R THET 7T ARBRRETREAT R B, KELAHOIEEERE G
MEE AR A ORRTHELF s AEEEMEA ., ES T H BB NE %L . UHPC Ak
BN AT Tk F M EM UHPC 2R T AR AH A Z AR FH5EERE T A ANX T
B, RBEERAN . BARAORARVEDABELABEO T IR, 21 85 5ns Pk —1Nn
HOL R MR EROEATBEETH LA X AT B A AT R8T E TR L4
W0y B A AR MR UHPC R a9 3] RE A, L 3 % bk g 38 K fm ol ), 3 5 9@ B i ) T
HAHARGERTABRAESEHREN; RAAIRBGH A F EORTAE AT AL K E 0 F
BWAEA 0.91, B FAHA 0. 16, KM EEANERTABE A FEF EORTRE N HME KB
Mg A 1.08, B F A 4H 0. 29, AR AR B eyt 7 &4 ), TEA T W RNEMR
UHPC ey 3 AE At H .

KBIF AR T, UHPC £ W ARR A LB 04 40 R ; B304

FEDES U445.7 XEkARERD A DOI:10. 19818/j. cnki. 1671-1637. 2024. 03. 005

Shear bearing capacity calculation method for UHPC beams
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Abstract: To investigate the shear performance and the calculation method for the shear bearing
capacity of ultra-high performance concrete (UHPC) beams with steel bottom plates, seven test
UHPC beams were designed and fabricated for shear-resistance testing by test research and
theoretical analysis, with test parameters including joint configuration, longitudinal web
reinforcement layout, and shear span ratio. Combined with limit equilibrium theory and sub-item
linear superposition, a recommended formula for calculating the shear bearing capacity of UHPC
beams with steel bottom plates was established. Shear contributions from stirrups, steel fibers,
UHPC matrix, and steel plates were considered in this formula. It was subsequently compared
with the calculation formula prescribed by the French code. Test results show that the failure

mode of joint beams is characterized by shear failure with joint malposition, with primary cracks
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progressing diagonally along the joint side near the mid-span. In contrast, the failure mode of
intact beams is related to the shear span ratio, shifting from shear-compression failure to flexural-
shear failure as the shear span ratio increases. The presence of joints reduces the shear bearing
capacity of UHPC beams with steel bottom plates, and it decreases with the increase of the shear
span ratio. The layout of longitudinal web reinforcement can improve the shear bearing capacity
and deformability of these beams effectively. The average ratio of the calculated value of shear
bearing capacity via the proposed method to the test value is 0. 91, with a coefficient of variation
of 0.16. In comparison, the average ratio of the calculated value of shear bearing capacity via the
French code method to the test value is 1. 08, with a coefficient of variation of 0. 29. Therefore,
the proposed calculation method exhibits lower discreteness and is applicable for the shear bearing
capacity calculation of UHPC beams with steel bottom plates. 5 tabs, 10 figs, 31 refs.
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Table 1 Parameters of test beams
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Sl 3.8 0.2 3.2 1. 14 0. 897 75 4C16 2C16 C8 6C10
S2 3.1 0.2 2.4 1. 14 0.897 75 4C16 2C16 C8 6C10
S3 2.0 0.1 1.4 1.14 0. 897 75 4C16 2C16 C8 6C10
B 3.1 0.2 2.4 1. 14 0.897 75 4C16 2C16 C8
Cl 3.8 0.2 3.2 1. 14 0.897 75 4C16 6C16 C8 6C10
C2 3.1 0.2 2.4 1. 14 0. 897 75 4C16 2C16 C8 6C10
C3 2.0 0.1 1.4 1. 14 0.897 75 4C16 2C16 C8 6C10
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Table 2 Material mechanical performances of UHPC
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Table 5 Calculation values and test values of shear bearing capacity

7 V./kN V./kN V./kN Vi/kN V./kN V./kN Vi/Ve Ve/kN Vie/V.

S1 224.7 85.7 115.8 78.0 504. 2 592.0 0. 85 608. 1 1.03

S2 224.7 85.7 151.1 78.0 539.5 623.0 0. 87 608. 1 0.98

S3 224.7 85.7 244.3 78.0 632.7 672.0 0. 94 608. 1 0.90

B 224.7 85.7 151.1 78.0 539.5 533.0 1.01 608. 1 1. 14

C1 299.6 189.5 115.8 78.0 682.9 733.5 0.93 954. 3 1.30

C2 299.6 189. 5 151.1 78.0 718.2 834.0 0. 86 954.3 1. 14

C3 299.6 189. 5 244.3 78.0 811.4 867.5 0.94 954.3 1. 10
11,/ ?%Tg‘g%@%ﬁz}fﬁ ,/H\:ﬁgﬁg‘(ﬁjj EJT;JLQ—E%@ b ) 1t reinforced reactive powder concrete prestressed girders
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