T # 4 Industrial Construction 2026 £ £ 56% £ 6H

SIAMER ¥ W, RRE % A R AR B £ (UHPC) B ARty I w4 2 ek ()], Tk # 41, 2026,56(6) :82-89. HU Xian-
zhong, YANG Yushu, WU Fengying, et al. Crack Resistance of the Normal Section in Lightweight UHPC Ribbed Panels[J]. Industrial Construction,
2026,56(6):82-89 (in Chinese). DOI: 10. 3724/j. gyjzG24090502

REBSMHRERLT(UHPC) IR ESmT HEat

AR R @A ZRE EELT KiK'
(1. R AR B A R IE AR L AR 35002552, F M RS H AR TR =B A5 35010853, 51 I3 il MR 2 B
HREETT  361005)
W E AR EEEEREL(UHPC) 2 A R eyt R, %I T 4/~ UHPC A i A8 B 9F 3t
AMBERE, 2N T RENREFTFERAEGHITEX, Eﬁti%%)ﬂﬁﬁﬁﬁzﬁmﬁ#ﬁfﬁ%iﬁﬁ@%
P, oM TEAE e XN EREEL MR+ UHPCIRE#® E 5 UHPCIufr 8 E T /5
B, £6NANE BT EAUHPCH RN AR T EHE &, EREW . FEATHZE
MEMERT HFERT UHPCH B E W F i A, P e R T oy ot P R_F oy - A &

HE,EAFERZ, M UHPCH ERE ARG R RBE AL T EAE Y., T TFRE R
LB AUHPC RN AR T E, EHEE S KRB LNE AR THEEY A FERE, T
BE

KEWR FHRGEARTEIRRER; e ERREL, TRTE

Crack Resistance of the Normal Section in Lightweight UHPC Ribbed Panels
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Abstract: In order to study the crack resistance of lightweight ultra-high perfor mance concrete (UHPC)
ribbed panels, four UHPC ribbed panel models were designed and subjected to loading tests. The crack
development patterns and failure modes of the specimens were analyzed. On this basis, finite element
software was used to simulate the tests, and the effects of reinforcement ratio, yield strength of longitudi-
nal tensile reinforcement, rib dimensions, UHPC compressive strength, and UHPC tensile strength on
the cracking moment were analyzed. Combined with existing specifications, a calculation method for the
cracking moment of lightweight UHPC ribbed panels was derived. The results showed that the cracking
load was significantly affected by the reinforcement ratio, rib height, rib width, and UHPC tensile
strength. A mong these factors, increasing the rib height had the greatest effect on improving the crack-
ing load, followed by the reinforcement ratio, whereas the UHPC compressive strength and the yield
strength of the reinforcement had almost no effect on the crack resistance. Based on the plane section
assumption, the cracking moment of the lightweight UHPC ribbed panels was determined. The calcu-
lated values agreed well with the experimental measurements and finite element simulations, demonstrat-
ing high reliability, which can provide a reference for design and engineering applications.
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Fig.1 Schematic diagram of speciemens
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Table 1 Parameters of specimen joints

oy 1 i KX GEXJE /mm W5 RSF /mm Y1) 32 91 i R 1i) 32 91 7% T e 18]

JXLB-01 2400x1200x120 200%300 T:£16@200 $10@100/200 uc130
B:$16@200

JXLB-02 2400x1200x120 200x250 T:£16@200 $10@100/200 UC130
B:$16@200

TXLB-03 2400x1200x120 200/360%250 T:£16@200 $10@100/200 UC130
B:£16@200

PB-04 2400%1200x 180 — T:£16@200 $10@100/200 UC130
B:£16@200

T8 U9 5 B IXLB S IR A 5 TXLB S A6 T2 10 4 5 PB ¥ i 5 T A A 1 00 47 5 B AC AR e A7
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Fig.2 Schematic diagram of the test apparatus
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Fig.3 Cracks development curves of rectangular ribbed, trapezoidal

ribbed, and flat panels
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Table 2 Comparison of key loads for different forms of components

Bty JRRGTE G Rer o JHARA

Hi s P /kN PJN  #P/AN U2 T3 Fimm
JXLB-01 250 580 640 0431 0.391 13.87
JXLB-02 200 480 520 0.417 0.385 17.80
TXLB-03 200 480 520 0.417 0.385 16.59
PB-04 100 400 440 0250 0.227 16.30
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Table 3 Parameters of finite element models

BCAl BRI WARRT PR P/

BoRAS RI% W /MPa mm J& /MPa MPa
A0 1.34 460 200%250 145 6.4
P1.7 1.73 460 200%250 145 6.4
P2.2 2.19 460 200%250 145 6.4
P2.6 2.59 460 200%250 145 6.4
P3.3 3.35 460 200%250 145 6.4
0500 1.34 500 200%250 145 6.4
0785 1.34 785 200%250 145 6.4
Lg200300  1.34 460 200%300 145 6.4
Lg250250  1.34 460 250%250 145 6.4
Lg250200  1.34 460 250%200 145 6.4
Y125 1.34 460 200%250 125 6.4
Y165 1.34 460 200%250 165 6.4
L4 1.34 460 200%250 145 4.4
L8 1.34 460 200%250 145 8.4
L10 1.34 460 200%250 145 10.4
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Fig. 4 Finite element modeling process of the ribbed panel
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Fig.5 Load-displacement curves from tests and finite element

analysis of the ribbed panel
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Fig. 6 Strain-load curves from finite element analysis and tests
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Table 4 Finite element calculation results

BOWA S JFRMRP, AN PP JFERRIEIIR
A0

P1.7 287.1 1.307 30.7
P2.2 311.2 1.416 41.6
P2.6 335.1 1.525 52.5
P3.3 373.8 1.701 70.1
Q500 219.7 1.000 0.0
Q785 219.7 1.000 0.0
Lg200300 281.2 1.280 28.0
Lg250250 268.4 1.222 22.2
Lg250200 205.2 0.934 -6.6
Y125 218.6 0.995 0.0
Y165 219.5 0.999 0.0
L4 186.9 0.851 -14.9
L8 321.7 1.464 46.4
L10 374.8 1.706 70.6
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Fig.7 Stress—strain relationship during cracking
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Table 5 k and A values for rectangular UHPC ribbed panels

oy {4 5 k k A X
JXLB-01 0.69 0.61
JXLB-02 0.57 0.64 0.69 0.63
TXLB-03 0.67 0.58
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Table 6 Comparison of calculated and experimental values of
UHPC ribbed panels
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