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Abstract: A new large-span timber footbridge located in Dali city was designed by three-span timber
arch structure system connected by traditional mortise ten on joints. In order to prove the structural
safety and comfortability of the arch bridge, the modal analysis and static analysis of the structure were
conducted by using a finite element software SAP2000, the stability of main loaded members under the
most unfavorable combined loading condition was checked. The analysis results show that the
pedestrian bridge has good comfort under seismic load and wind load and avoids the fundamental
frequency range of pedestrian load harmonic, such that the obvious phenomenon of syntony induced
by walk hardly occurs. The wind load is not the main factor controlling the structure safety. The overall
stress of the supported arch bridge is in a safe state, the maximum stress occurs near the arch foot.
Under the worst combined loading condition, the main loaded components meet the safe requirements.
The design of this project can provide a reference for similar engineering.

Key words: penetration wooden arch bridge; mortise and tenon connection; modal analysis; static
analysis
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Fig.1 Leicuiyuan shelter bridge
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Fig. 4 Structural composition of through timber arch bridge
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Fig.7 The two types of arch systems are coupled into a

group of stressed arch system
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Fig. 8 Mortise tenon connection of arch rib
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R JE /s S5 % Mz 71l K, HEERILEKS.
1 0.76 132 U, w2 HESAERK
2 0.65 1.52 U, Table 2 Partial load factors
3 0.56 1.77 U, o I ] N A
! CORCE TR e L L
nJ Z H,
4 055 1.83 Us 4 (KNem?) N2 kN | & (kNem?) A Nom? kN
5 0.45 2.20 U, (kNem™) (Nm™)
1 1.00 0 140 |12 1.20 098 —0.84
6 0.40 2.53 U,
2 120 0 —1.40 |13 135 098 —0.84
7 0.35 2.84 U,
3120 0 —0.84 |14 120 0.98 0
8 0.34 2.97 U,
! 4 135 0 —0.84 |15 135 0.98 0
9 0.33 3.07 U,
! 5 120 0 0 16 1.20 0.98 0.84
10 0.32 3.10 U,
. 6  1.00 0 140 |17  1.20 0.98 1.40
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7 135 0 0 18 135 0.98 0.84
12 029 340 Us 8 120 0 0.84 |19 1.0 140  —0.84
13 0.29 3.45 U 9 120 0 140 |20  1.20 1.40 0
14 0.29 3.49 v 10 135 0 084 [21 120 140 0.84
15 0.28 3.61 U. H 120 098 —1.40
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Table 3 Load combination factors

A5 770
&
H 17 2%/ (kKNem™2) IERIE/(KNem2)  KUFF3R/KN
1 1.35 0 —0.84
2 1.35 0 0.84
3 1.20 0.98 —1.40
4 1.20 0.98 1.40
5 1.20 1.40 0
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Table 4 Foundation reaction forces under various load

combinations kN
e F /1072 F,/10°1 F,
1 2.465 —8.945 3440.141
2 2.465 —8.945 3440.141
3 2.932 —8.863 4061.509
4 2.932 —8.863 4061.509
5 3.249 —9.253 4491.626
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Table 5 Stress of axially loaded members

A WEAH BIER/mm  HKMAAN B f/MPa
1 Ht 300 112.410 1.59
2 #t 300 112.410 1.59
3 #t 300 133.210 1.88
4 H# 300 133.209 1.88
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