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Influences of butt joint on the behavior of stressed laminated timber
deck of modern timber bridge
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Abstract For the problem that the behavior of the stress laminated timber (SLT) deck of modern timber bridge is influenced by
butt joint, the design methods of Ritter and Crews and the specifications of Canada, Europe and America are discussed, and the
calculations contrasted through a practical engineering project. The results show that butt joint may reduce the strength and
stiffness of the SLT deck, and that reasonable butt joint frequency and spacing should be considered in order to ensure the
safety of the structure. The Ritter’s design method is relatively safe among the various kinds of design methods and can meet
the specifications. Therefore, it is recommended because the application of SLT deck in China is still in its early stage at
present. The SLT deck has a larger emergency capacity of stiffness than that of strength under dead load and live load, the
calculated value of bending stress is 69.2% of the design value, and the calculated value of deflection is 90.7% of the
permissible value using the Ritter’s design method, so the stiffness requirement should have a priority in the design
consideration.
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Fig. 2 Stress laminated timber deck
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Fig. 3 Contrast of the longitudinal elastic moduli
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2.1 Ritteri&itAi%
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Table 1 Bultt joint factors
A AR C,
IVZDOE; 23S 0.8
1/5 % 423k 0.85
1/6 % 22423k 0.88
177 % a4k 0.90
1/8 W43k 0.93
1/9 WHHza%k 0.93
1/10 X242k 0.94
ToxHEAE K 1.00

2.2 Crewsi&ithiE
BT 17K K 1000 kPa FYEEA B |, Crews K5 2% i
ARy A e EETE R D, , B BT SLT A 1A A4 R85 46K 1T 1 FH A
A AR PR AR R RE SRS R T KB e, BRI
D, =Alw,, (5)
MR 1K EAR T 1000 kPa iF, 75 B X D, % 5%~10% 3647

Bl 84

5 Ritter WS ZEL, Crews BETHJ7ik [RIREKE SLT Hf it b i
B BE A5 T A BT e BE DL GE , B AT AR A R0 A B
D NHHEREL 8 C RS R R B ke e , B

D, =D [(C,/m—17+1] (6)
Hor RS s R 53 5115 0.75 51.0.85
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Fig. 4 Load effective distribution width of a
two—lane SLT deck
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Fig. 5 Vehicle load and layout of wheel load
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Table 2 Calculation results with different design methods

XSk Witk o8 D./mm S/mm’ J/mm’* f£/MPa W /mm
PWOES S — 1 1600 6.67x10 16.67x10° 7.38 22.61
Ritter (Y1117 k 0.80 1600 5.33%10’ 13.33%10° 9.23 28.30
/4% a4k Crews BT I7 Ik 0.75 1830 5.72x10 14.30%10° 8.61 26.36
IEwNS b 0.75 1750 5.47x10 13.67x10° 8.90 27.57
4 Zip 2013, 30(1): 83-91.
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