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Abstract

In order to understand the effect of section filling rate on the mechanical properties of partially
filled steel box-concrete arches, this paper uses ABAQUS finite element software to establish a
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numerical model of partially filled steel box-concrete arches, and analyzes the effect of section
filling rate on the mechanical properties of this type of structure influences. The analysis results
show that the ultimate bearing capacity under symmetric loading is obviously greater than that
under asymmetric loading; the ultimate load increases with the increase of the section ratio; the
filling ratio has little effect on the stiffness and failure mode of the arch structure, but its ductility
decreases with increasing filling rate. The analysis results obtained in this paper can provide ref-
erences for further research and engineering applications of this type of structure.
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Figure 1. Schematic diagram of the constitutive relationship curve of steel and concrete materials
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Table 1. The parameter value of concrete uniaxial tensile stress-strain curve

F1ORREPMZRNS - NEHMZHNSHE

£ (MPa) 1 1.5 2 2.5 3 3.5 4
g (x10°) 65 81 95 107 118 128 137
a, 0.31 0.7 1.25 1.95 2.81 3.82 5
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Figure 2. Load-displacement relationship curve diagram of L/4 loaded components with different cross-section filling rates
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Figure 3. Load-displacement relationship curve diagram of three-point symmetrical loading members with different cross-
section filling rates
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Figure 4. The failure mode of partially filled steel box-concrete arch under L/4 loading
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Figure 5. Failure mode of partially filled steel box-concrete arch under three-point symmetrical loading

5. ZRXFRINEIE R T ARETE NG - SRRV

3.3. BmE T E R AE HAIF M

P W PR Arr 28 5 SONAA AT 38 — FRPE M 2R AT A, R 15 2 00 PR Air 28 5 AR THIT XL 78 2R 2 1) P 5 &R b 2R
6 Fian. HAFE 6(a)y L4 AExFRINa, tRERATECN L4 s s @eE &, K 6(b) = st

PRI, AR H Oy BETTUR T i 38 - BRI Tt MR AT A Y, SRS, BRE M AR A& 3
JIREAE B TS AP R TGO, (EP IR A R R AL KOG R = RO PRI DL KR8 2
KK TARRFRINE AR S, ARSI, ## KRB0 E# B =14,

707 200
o A
- 190
- )
65 1 e e
- ) - 180 .
= e = bl
= & /
% 60 # 170 /
= ,/'/ it /
= % = /
» 160 /,/
55 /
/
1504
50 - : - ) 140 : : : )
0.3 0.4 0.5 0.6 0.7 0.3 0.4 0.5 0.6 0.7
BBy Ry
(a) L/4 FEXFFRinZk (b) = RUFFRINZ

Figure 6. The effect of section filling rate on bearing capacity
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