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Abstract

Box girder has the characteristics of high strength, light weight and good mechanical performance.
This paper combines LVL of new engineering Poplar with box section form to study flexural per-
formance of poplar veneer box girder. Eight groups of Yiyang LVL box girders and one group of
solid beams were tested. The mechanical properties and failure modes of flange, web thickness
and beam span were studied. The influence of different factors on the bearing capacity of box
girders is analyzed. The test results show that the thickness of web and flange has the greatest in-
fluence on the flexural performance of box girders. LVL box girders have three failure modes, i.e.
bottom tension zone rupture, web flange staggered layer and web and flange rupture. Through
comparative analysis, the ultimate bending moment of box girders is calculated. The results are in
good agreement with the measured values. The plywood box girder with rotary cutting board has
better mechanical performance and higher utilization ratio, and it is a kind of engineering com-
ponent which can be applied to building structures.
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A5, i dE 8 AR R (LL R IR XL1~XL8)F1—2H 520 iR (PA T fTFR SXL)o FE 7 42 543
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Figure 1. Section diagram of LVL box girder
B 1. LVL FEREE R EE

Table 1. Specimen parameters

F 1. AHEH

Zﬂj K (mm) PSRE 7 b i h JEEAR 5L RE d REELE S 2500
i (mm) (mm) (mm) (mm) (mm)
XL1 2850 2700 100 150 25 40 23%
XL2 2850 2700 100 150 20 40 28%
XL3 2850 2700 100 150 25 30 30%
XL4 2850 2700 100 150 20 30 36%
XL5 2850 2700 100 150 25 20 37%
XL6 2850 2700 100 150 20 20 44%
XL7 3200 3000 100 150 20 30 36%
XL8 2550 2400 100 150 20 30 36%
SXL 2850 2700 100 150 - - -
Table 2. Physical and mechanical parameters of specimens
=2 RN FESH
SoKE EAE WS RAGURE  BEdURR USRI (MPa) Hu 25 SRR (MPa)
(%) (g/em’) BE(MPa) [ (MPa) [ (MPa) B 2K Rz EH e ZE K AL 3=
12.8 0.576 39.4 37.03 6.3 61.56 64.8 9877.3 10135.4
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Figure 2. Layout of test components
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Figure 3. Failure modes of components
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Table 3. Test results
3. LR

o) Ix 197 P. P, » 5
(mm”) (kN) (kN) (mm) (MPa)
XL1 2.67 19.17 29.51 47.35 8155
XL2 2.64 17.32 28.37 45.11 8318
XL3 2.51 17.62 26.83 35.89 10409
XL4 245 16.29 26.02 37.02 10029
XL5 226 15.36 22.42 34.22 10136
XL6 2.15 16.30 21.57 35.37 9922
XL7 245 17.69 24.85 49.95 9738
XL8 245 18.82 28.91 27.74 10444
SXL 2.81 20.46 4214 53.38 9805

Ve I B, Po—IPRAT R, PR, o—BE, E—HlkieE.
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Figure 4. Load deflection curve
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Figure 5. Load-curve contrast diagram of components
with different web thickness
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Figure 6. Load curve comparison of different flange thickness members
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Figure 7. Load curve comparison of different flange thickness
members
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A N RBEEINE R VHE S SEIEX L, W& 4 WS, MR NRR TR SRR &
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Table 4. Deflection measured values and allowable values of specifications

4. REXNESHEAVHE

S () () @ e
XL1 7.56 10.8 8.37 1.43
XL2 8.67 10.8 8.27 1.25
XL3 7.72 10.8 7.87 1.40
XL4 8.76 10.8 7.68 1.23
XL5 8.92 10.8 7.08 1.21
XL6 7.67 10.8 6.74 1.41
XL7 12.31 12.0 8.53 1.52
XL8 7.89 9.6 6.82 1.22
SXL 10.64 10.8 8.81 1.02
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Figure 9. Stress-strain curve of glued wood
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Figure 10. Diagram of Stress-Strain Distribution of Solid Beam section
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Table 5. Comparisons between calculated and measured ultimate bending moments

F 5. WMRTEITEESETNERT L

M, M

i m (kN-m) (KNm) MyM
XLI 1.008 13.76 13.28 1.037
XL2 0.979 1338 1277 1.048
XL3 0.975 12.44 12.07 1.030
XL4 0.969 12.16 1171 1.038
XLS 0.905 1032 10.09 1.023
XL6 0916 9.99 971 1.030
XL7 1.028 1281 1243 1.031
XL8 0.957 12.02 11.56 1.040
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