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direction, and transversely as shown in Fig. 23. The maximum value of shear in a shear key of 
each idealized bridge was calculated from PLATO results by integrating Vy over a length of 
1.6 m, at intervals of 0.2 m. The Simpson’s rule was used for the numerical integration. 
 
 

 
 
Figure 24 Transverse truck positions to induce maximum transverse shear  
 
Results of analyses and calculations leading to the maximum values of shear in a shear key are 
given in Appendix C in a spreadsheet format. Advantage was taken of the symmetry of loading 
in the longitudinal direction of the bridge by integrating the area under the Vy curve over only 
half the length under consideration, i.e. over 0.8 m. The numerical accuracy of the input data was 
confirmed by plotting the calculated values of the shear force per shear key against β . For trucks 
with uneven distribution of wheel loads, these plots are given in Fig. 24 (a), and for trucks with 
equal distribution of wheel loads in Fig. 24 (b). 
    It can be seen in Figs. 24 (a) and (b) the shear-β plots conform to well-defined patterns. In 
addition, for a given value of β , the maximum transverse shear force per shear key is higher for 
the heavier truck. Uneven distribution of wheel loads also leads to higher shear forces. 
    Using the results of analyses given in Appendix C, it would have been a straightforward 
matter to develop graphical charts similar to those given in CHBDC Clause 5.7.1.8. However, 
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the nearly linear shear-β  curves of Figs. 24 (a) and (b) suggested that a user- friendlier format can 
be adopted for the exercise at hand. Similar to the methods for longitudinal moments and shears, 
given in Chapters 3 and 4 respectively, the proposed method for transverse shears is based on the 
value of β .  
 
 

 
 
                                       (a)                                                                       (b) 
 
Figure 25 Transverse shear in shear keys at a spacing of 1.6 m: (a) due to trucks with  

60:40 wheel load distribution; (b) due to trucks with 50:50 wheel load distribution 
 
Values of transverse shear per shear key, V, obtained by orthotropic plate analyses are compared 
in Table 7 with those obtained by the proposed method. As shown in this table, within the 
practical range β  (from 1.65 to 3.52) the values of V given by the proposed simplified method are 
within 3% of the values obtained by rigorous analysis. Even outside the practical range of β , the 
difference between the two sets of values is within 6%, thus confirming the accuracy of the 
proposed method. 
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Table 7 Comparison of transverse shear per shear key obtained by rigorous and simplified 
methods for shear key spacing of 1.6 m 

 
V in kN per shear key for β =  Design 

Truck 
Method of analysis/ 
Difference in values 1.65 2.11 2.72 3.52 5.04 
Orthotropic plate  39.2 44.3 47.0 50.0 53.0 
V = 58 – 4β 37.8 43.9 47.1 49.6 51.4 

A1 

Difference  3.6% 0.9% 0.2% 0.8% 3.0% 
Orthotropic plate  34.5 39.8 42.7 45.6 48.6 
V = 54 – 4β 37.8 43.9 47.1 49.6 51.4 

A2 

Difference in percentage 3.6% 0.9% 0.2% 0.8% 3.0% 
Orthotropic plate  39.5 45.0 47.8 50.3 52.7 
V = 60 – 4β 39.8 45.9 49.1 51.6 53.4 

B1 

Difference in percentage 0.8% 2.0% 2.7% 2.6% 1.3% 
Orthotropic plate  34.9 40.9 44.1 46.9 49.5 
V = 58 – 5β 32.8 40.4 44.4 47.5 49.8 

B2 

Difference in percentage 6.0% 1.2% 0.7% 1.3% 0.6% 
Orthotropic plate  52.5 56.9 59.0   
V = 68 – 3β 52.9 57.4 59.8   

C1 

Difference in percentage 0.8% 0.9% 1.4%   
Orthotropic plate  45.3 50.5 53.2 55.6 58.0 
V = 64 – 4β 43.8 49.9 53.1 55.6 57.4 

C2 

Difference in percentage 3.3% 1.2% 0.2% 0.0% 1.0% 
 
 
5.2 Proposed method 
 
The maximum shear force Vy max in shear keys, spaced at a centre-to-centre distance of Ssk in 
metres, shall be obtained from the following equation. 
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where the datum value of the transverse shear force V for Ssk = 1.6 m, is obtained from the 
expressions given in Table 8 for the design truck under consideration. The value of β , used these 
expressions shall be obtained from Equation [5]. In the case of continuous shear keys, Ssk shall be 
assumed to be 1.0 m, and the value of Vy max thus obtained shall be for a 1.0 m length of the shear 
key. 
    The value of V in kN for the CL-W Design Truck of the CHBDC (2000) shall be obtained 
from the following equation, in which W is the total weight of the design truck in kN. 
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Table 8 Expressions for V, transverse shear in single- lane shear-connected concrete plank 
bridges with a shear key spacing of 1.6 m 

 
Design 
truck 

Wheel load 
distribution 

V, kN /  
shear key 

A1 60:40 58 – 4 β 
A2 50:50 54 – 4 β  
B1 60:40 60 – 5 β  
B2 50:50 58 – 5 β  
C1 60:40 68 – 3 β  
C2 50:50 64 - 4 β    
 
When the total weight of the two closely-spaced axles of a truck are different from those of the 
CL-W Truck or those given in Fig. 7, expressions given in Table 8 can be used for trucks with 
different spacings between centres of their lines of wheels. It is noted that in this table, 4P refers 
to the total weight on the two closely-spaced axles. 
 
Table 9 Alternative expressions for V, transverse shear in single- lane shear-connected 

concrete plank bridges with a shear key spacing of 1.6 m  
 
Spacing between lines 
of wheels, mm 

Wheel load 
distribution 

V, kN /  
shear key 

A1 60:40 (4P/306.8)×(58 – 4 β) 
A2 50:50 (4P/306.8)×(54 – 4 β) 
B1 60:40 (4P/409.2)×(60 – 5 β) 
B2 50:50 (4P/409.2)×(58 – 5 β) 
C1 60:40 (4P/613.8)×(68 – 3 β) 
C2 50:50 (4P/613.8)×(64 - 4 β  ) 
 
 
 
5.3 Example 
 
The Harris Creek Bridge, described in Section 3.7, is analysed for transverse shear under 
Truck A1 (see Fig. 7); this bridge has welded shear keys with a centre-to-centre distance of 
2.03 m. The value of β  = 2.38. 
    From Table 8, V = 58 - 4×2.38 = 48.5 kN. From Equation [15], the maximum transverse 
shear, Vy max, in a shear key of the Harris Creek Bridge = 2.03×48.5/1.6 = 61.5 kN. 
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