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of Ultra High
Performance Concrete Composite Box Girder

Finite Element Analysis

LIU Chao, CHEN Qiyang, YUAN Weijie, MA Rujie
(College of Civil Engineering, Tongji University, Shanghai 200092,
China)

Abstract: Finite element analysis method was used in the
research to check the mechanical characteristic of the 4 kinds
of UHPC-concrete composite box girders (C60 concrete total
cross-section, only UHPC roof, only UHPC bottoms and
UHPC total cross-section). The accuracy of ANSYS analyzing
and calculating for complex model should be verified before by
using the test and the contrastive analysis of a rectangular
UHPC-concrete composite beam. The ANSYS modeling
method is determined by the result of comparative analysis in
the same time. The stress distribution, bearing performance
of 4 kinds of box girder were studied in the research. The
structural behavior was summarized. The utilization of
material properties, ultimate bearing capacity, strain
distribution and economy should be considered, and some

design advices were also given in the paper.
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Tab.1 Mix proportion of UHPC matrix

; B . [REs
1 0.3 0.3 1.34 0.2 0.005
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Tab.2 Characteristic parameters of steel fiber

DU LR KB HB/ .. B/
MPa GPa mm pm = (kg » m™®)
2 500 200 13 200 65 7 850
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Fig.1 Axial tensile specimen
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Tab.3 28 days compressive strength of UHPC
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i BRARAN  BUESRE/MPs
K-1 1 564. 04 156. 4
K-2 1 674,97 167.5
K-3 1423.78 142, 4
K- 1641.95 164. 2
K5 1 484. 86 148.5
K—6 1 488.76 148. 9
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Fig.2 Stress-strain curve of UHPC
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Tab.4 Mechanical properties of steel
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18 453 632
16 461 632
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Fig.3 Cross section size (unit:mm)

1.3 S#xtit

2 AR S B33 I =20 ) 07 s, R &
B 4. 320 36 0 20 o B B SR P AT 295 4 (20
KN « 1 I EE 10 kN « min ), 735448 K R 5
AR L L B R A . R A A
RS 3 1 R L A8 e LI 7 A2 B9 R4 » [R] 20 40 %
RIRREEN R IRAFOL.

UHPC

50

& mamms
? L, amp Qhukit
S
Wy
SIS o
159 900 450 450 900 150

3 000

4 WM EETE(BA: mm)

Fig.4 Schematic test loading device {unit; mm)
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Fig.5 Failure diagram of test
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Fig.6 Stress—strain curve of steel
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Fig.7 Finite element mode
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Fig.8 Strain distribution in ANSYS
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Tab.5 Comparison of experimental values with ANSYS

theoretical values
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Fig.9 UHPC-concrete composite box section {unit:em)
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Fig.10 Finite element mode of the UHPC-concrete

composite box girder
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Tab.6 Force value should be four beams under ultimate

state MPa
5 JEAR TR il
B-1 2.71 31. 88 335
B-2 2. 85 33.90 335
B-3 8. 26 32.46 335
B4 9. 65 90. 30 335
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Fig.11 Strain distribution diagram of box girder
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Tab.7 Analysis of four beams load comparison

FRBN A R
Bhve {a/ﬁv @/(3 ﬁ?ﬁfﬁﬁ *&ﬁfﬁﬁ S IAFF
m) m) R
B-1 22 320 89 280 1. 00 1. 00 4. 00
B2 23 250 93 000 1,04 1. 04 4, 00
B-3 37 200 127 000 1.67 1. 42 3.41
B4 66 308 195 000 2.97 2.18 2.94
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