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Example 3.4 

Determine the live load distribution factor ሺ𝐷𝐹ሻ values for bending moment and shear 

force acting on concrete slab bridge of simple span of 10 m effective length as shown below. The 

clear roadway ሺ𝑤ሻ is 6 m between two concrete barriers of 0.5 m width.  

7 m

Section

0.5 m 0.5 m
6 m

Concrete Deck Slab

Railing Traffic Barrier

Elevation

10 m
0.5 m

 
Figure 3-8: Details for Example 3.4 

Solution 3.4 

Interior Strip 

𝑤 ൌ 6 m 

→ 𝑁௅ ൌ 2   each lane with 3 m width 
∵ 𝑁௅ ൌ 2 → ∴ check both 𝐸௜ଵ and 𝐸௜ଶ 
𝐿ଵ ൌ 𝐿 ൌ 10 m                                governs 

൑ 18 m 
𝑊ଵ ൌ 𝑊 ൌ 7 m                               governs 

൑ 18 m 

𝐸௜ଵ ൌ 0.25 ൅ 0.42ඥ𝐿ଵ𝑊ଵ 

ൌ 0.25 ൅ 0.42ඥሺ10ሻሺ7ሻ ൌ 3.76 m 

𝐸௜ଶ ൌ 2.10 ൅ 0.12ඥ𝐿ଵ𝑊ଵ 

ൌ 2.10 ൅ 0.12ඥሺ10ሻሺ7ሻ ൌ 3.10 m                governs 
൑ 𝑊/𝑁௅ ൌ 7/2 ൌ 3.5 m 

∴ 𝐸௜ ൌ 3.10 m 
𝐷𝐹௜௠ ൌ 𝐷𝐹௜௩ ൌ 1/𝐸௜ ൌ 1/3.1 ൌ 0.32 

Exterior Strip 

𝐸௘ ൌ 𝑊௘ ൅ 0.3 ൅ 𝐸௜/4 
ൌ 0.5 ൅ 0.3 ൅ 3.1/4 ൌ 1.58 m 
൑ 𝐸௜/2 ൌ 3.1/2 ൌ 1.55 m                governs 
൑ 1.8 m 

∴ 𝐸௘ ൌ 1.55 m 
𝐷𝐹௘௠ ൌ 𝐷𝐹௘௩ ൌ 1/𝐸௘ ൌ 1/1.55 ൌ 0.65 

Ei ൌ 3.10 m

9.3 kN/m

Ee ൌ 1.55 m

P/2P/2P/2

0.5 m Ei/4

0.
3 

m

 
Figure 3-9: Section Configuration for Equivalent Strips 
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Example 3.5 

Determine the live load distribution factor ሺ𝐷𝐹ሻ values for bending moment and shear 

force acting on concrete slab bridge of simple span of 20 m effective length as shown below. The 

clear roadway ሺ𝑤ሻ is 9 m between two concrete barriers of 0.5 m width.  

10 m

Section

0.5 m 0.5 m
9 m

Concrete Deck Slab

Railing Traffic Barrier

Elevation

20 m
0.5 m

 
Figure 3-10: Details for Example 3.5 

Solution 3.5 

Interior Strip 

𝑤 ൌ 9 m 

𝑁௅ ൌ INTሺw/3.6ሻ ൌ INTሺ9.0/3.6ሻ ൌ 2 
∵ 𝑁௅ ൌ 2 → ∴ check both 𝐸௜ଵ and 𝐸௜ଶ 
𝐿ଵ ൌ 𝐿 ൌ 20 m 

൑ 18 m                                          governs 
𝑊ଵ ൌ 𝑊 ൌ 10 m                               governs 

൑ 18 m 

𝐸௜ଵ ൌ 0.25 ൅ 0.42ඥ𝐿ଵ𝑊ଵ 

ൌ 0.25 ൅ 0.42ඥሺ18ሻሺ10ሻ ൌ 5.88 m 

𝐸௜ଶ ൌ 2.10 ൅ 0.12ඥ𝐿ଵ𝑊ଵ 

ൌ 2.10 ൅ 0.12ඥሺ18ሻሺ10ሻ ൌ 3.70 m                governs 
൑ 𝑊/𝑁௅ ൌ 10/2 ൌ 5 m 

∴ 𝐸௜ ൌ 3.7 m 
𝐷𝐹௜௠ ൌ 𝐷𝐹௜௩ ൌ 1/𝐸௜ ൌ 1/3.7 ൌ 0.27 

Exterior Strip 

𝐸௘ ൌ 𝑊௘ ൅ 0.3 ൅ 𝐸௜/4 
ൌ 0.5 ൅ 0.3 ൅ 3.7/4 ൌ 1.72 m                governs 
൑ 𝐸௜/2 ൌ 3.7/2 ൌ 1.85 m 
൑ 1.8 m 

∴ 𝐸௘ ൌ 1.72 m 
𝐷𝐹௘௠ ൌ 𝐷𝐹௘௩ ൌ 1/𝐸௘ ൌ 1/1.72 ൌ 0.58 

Ei ൌ 3.70 m

9.3 kN/m

Ee ൌ 1.72 m

P/2P/2P/2

0.5 m Ei/4

0.
3 

m

 
Figure 3-11: Section Configuration for Equivalent Strips 
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Example 3.6 

Determine all the live load distribution factor ሺ𝐷𝐹ሻ values for the concrete beam bridge of 

simple span of 20 m between centers of bearings for which the elevation and section are shown 

below. The clear roadway ሺ𝑤ሻ is 6 m between traffic barriers of 0.5 m width. 
  

20 m

Elevation

3S @ 2 m

0.5 m

bw
0.5 m

hd ൌ 0.2 m
hw ൌ 1.2 m h ൌ 1.4 m

Section0.5 m  
Figure 3-12: Details for Example 3.6 

Solution 3.6 

Interior Girder 

Check the applicability criteria:    

𝑁௚ ൒ 4     𝑁௚ ൌ 4   ∴ OK 
6 ൑ 𝐿 ൑ 73    𝐿 ൌ 20 m   ∴ OK 
1.1 ൑ 𝑆 ൑ 4.9    𝑆 ൌ 1.5 m   ∴ OK 
110 ൑ ℎௗ ൑ 300   ℎௗ ൌ 200 mm  ∴ OK 
4x10ଽ ൑ 𝐾௚ ൑ 3x10ଵଶ   𝐾௚ ൌ 562x10ଽ mm4 ∴ OK 
𝑛 ൌ 𝐸௚/𝐸ௗ ൌ 1.0 

𝐼௚ ൌ 𝑏௪ℎ௪
ଷ/12 ൌ ሺ500ሻሺ1200ሻଷ/12 ൌ 72x10ଽ mm4 

𝐴௚ ൌ ℎ௙𝑏௙ ൅ ℎ௪𝑏௪ ൌ ሺ200ሻሺ2000ሻ ൅ ሺ1200ሻሺ500ሻ ൌ 1x10଺ mm2 
𝑒௚ ൌ ℎ௙/2 ൅ ℎ௪/2 ൌ 200/2 ൅ 1200/2 ൌ 700 mm 

𝐾௚ ൌ 𝑛൫𝐼௚ ൅ 𝐴௚𝑒௚ଶ൯ ൌ ሺ1.0ሻሾ72x10ଽ ൅ 1x10଺ሺ700ሻଶሿ ൌ 562x10ଽ mm4 

𝑤 ൌ 6 m 
→ 𝑁௅ ൌ 2   each lane with 3 m width 
∴ check both 𝑔௜ଵ and 𝑔௜ଶ 

Live load distribution factor for bending moment: 

𝑔௜௠ଵ ൌ 0.06 ൅ ሺ𝑆 4.3⁄ ሻ଴.ସሺ𝑆 𝐿⁄ ሻ଴.ଷ൫𝐾௚ 𝐿ℎௗ
ଷ⁄ ൯

଴.ଵ
 

ൌ 0.06 ൅ ሺ2/4.3ሻ଴.ସሺ2 20⁄ ሻ଴.ଷሾ562x10ଽ/ሺ20x10ଷሻሺ200ሻଷሿ଴.ଵ ൌ 0.48 

𝑔௜௠ଶ ൌ 0.075 ൅ ሺ𝑆/2.9ሻ଴.଺ሺS/Lሻ଴.ଶ൫𝐾௚ 𝐿ℎௗ
ଷ⁄ ൯

଴.ଵ
 

ൌ 0.075 ൅ ሺ2 2.9⁄ ሻ଴.଺ሺ2/20ሻ଴.ଶሾ562x10ଽ/ሺ20x10ଷሻሺ200ሻଷሿ଴.ଵ ൌ 0.65 

∴ 𝐷𝐹௜௠ ൌ 0.65 

Live load distribution factor for shear: 

𝑔௜௩ଵ ൌ 0.36 ൅ 𝑆/7.6 

ൌ 0.36 ൅ 2/7.6 ൌ 0.62 

𝑔௜௩ଶ ൌ 0.2 ൅ 𝑆/3.6 െ ሺ𝑆/10.7ሻଶ 

ൌ 0.2 ൅ 2/3.6 െ ሺ2/10.7ሻଶ ൌ 0.72 

∴ 𝐷𝐹௜௩ ൌ 0.72 
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Live load distribution factor for fatigue: 

𝐷𝐹௜௙௠ ൌ 𝑔௜௠ଵ/1.2 ൌ 0.48/1.2 ൌ 0.40 

𝐷𝐹௜௙௩ ൌ 𝑔௜௩ଵ/1.2 ൌ 0.62/1.2 ൌ 0.52 

Live load distribution factor for deflection: 

𝐷𝐹∆ ൌ 𝑚𝑁௅/𝑁௚ ൌ ሺ1.0ሻሺ2ሻ/4 ൌ 0.50 

Exterior Girder 

Check the applicability criteria:    

െ0.3 ൑ 𝑑௘ ൑ 1.7   𝑑௘ ൌ 0   ∴ OK 
∵ 𝑁௅ ൌ 2 → check both 𝑔௘ଵ and 𝑔௘ଶ 

Hinge

S ൌ 2 m

X ൌ 0.5 m

de ൌ 0

1.5 m
R ൌ 1.0

 
Figure 3-13: Level Rule for Exterior Girder  

Live load distribution factor for bending moment: 

𝑅௘ ൌ 𝑋/𝑆 ൌ 0.5/2 ൌ 0.25 

𝑔௘௠ଵ ൌ 𝑚𝑅௘ ൌ ሺ1.2ሻሺ0.25ሻ ൌ 0.30 

𝑒௠ ൌ 0.77 ൅ 𝑑௘/2.8 ൌ 0.77 

𝑔௘௠ଶ ൌ 𝑒𝑚𝑔௜௠ଶ ൌ ሺ0.77ሻሺ0.65ሻ ൌ 0.50 

∴ 𝐷𝐹௘௠ ൌ 0.50 

Live load distribution factor for shear: 

𝑔௘௩ଵ ൌ 𝑔௘௠ଵ ൌ 0.30 

𝑒௩ ൌ 0.6 ൅ 𝑑௘/3 ൌ 0.6 

𝑔௘௩ଶ ൌ 𝑒𝑣𝑔௜௩ଶ ൌ ሺ0.6ሻሺ0.72ሻ ൌ 0.43 

∴ 𝐷𝐹௜௩ ൌ 0.43 

Live load distribution factor for fatigue: 

𝐷𝐹௘௙௠ ൌ 𝑔௘௠ଵ/1.2 ൌ 0.25 

𝐷𝐹௘௙௩ ൌ 𝑔௘௩ଵ/1.2 ൌ 0.25 

Live load distribution factor for deflection: 

𝐷𝐹∆ ൌ 0.50 
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Example 3.7 

Determine all the live load distribution factor ሺ𝐷𝐹ሻ values for the concrete beam bridge of 

simple span of 30 m between centers of bearings for which the elevation and section are shown 

below. The clear roadway ሺ𝑤ሻ is 9 m between traffic barriers of 0.5 m width. 

30 m Abutment

Concrete T-Girder

4S @ 1.75 m 1 m

0.6 m

0.5 m

0.8 m

0.2 m
2.1 m

SectionElevation  
Figure 3-14: Details for Example 3.7 

Solution 3.7 

Interior Girder 

Check the applicability criteria:    

𝑁௚ ൒ 4     𝑁௚ ൌ 5   ∴ OK 
6 ൑ 𝐿 ൑ 73    𝐿 ൌ 30 m   ∴ OK 
1.1 ൑ 𝑆 ൑ 4.9    𝑆 ൌ 1.75 m   ∴ OK 
110 ൑ ℎௗ ൑ 300   ℎௗ ൌ 200 mm  ∴ OK 
4x10ଽ ൑ 𝐾௚ ൑ 3x10ଵଶ   𝐾௚ ൌ 1.374x10ଽ mm4 ∴ OK 
𝑛 ൌ 𝐸௚/𝐸ௗ ൌ 1.0 

𝐼௚ ൌ 𝑏௪ℎ௪
ଷ/12 ൌ ሺ800ሻሺ1900ሻଷ/12 ൌ 457.27x10ଽ mm4 

𝐴௚ ൌ ℎ௙𝑏௙ ൅ ℎ௪𝑏௪ ൌ ሺ200ሻሺ1750ሻ ൅ ሺ1900ሻሺ800ሻ ൌ 1.87x10଺ mm2 
𝑒௚ ൌ ℎ௙/2 ൅ ℎ௪/2 ൌ 200/2 ൅ 1900/2 ൌ 1050 mm 

𝐾௚ ൌ 𝑛൫𝐼௚ ൅ 𝐴௚𝑒௚ଶ൯ ൌ ሺ1.0ሻሾ457.27x10ଽ ൅ 1.87x10଺ሺ700ሻଶሿ ൌ 1.374x10ଵଶ mm4 
𝑤 ൌ 9 m 
𝑁௅ ൌ INTሺw/3.6ሻ ൌ INTሺ9.0/3.6ሻ ൌ 2 ∴ check both 𝑔௜ଵ and 𝑔௜ଶ 

Live load distribution factor for bending moment: 

𝑔௜௠ଵ ൌ 0.06 ൅ ሺ𝑆 4.3⁄ ሻ଴.ସሺ𝑆 𝐿⁄ ሻ଴.ଷ൫𝐾௚ 𝐿ℎௗ
ଷ⁄ ൯

଴.ଵ
 

ൌ 0.06 ൅ ሺ1.75/4.3ሻ଴.ସሺ1.75 30⁄ ሻ଴.ଷሾ1.374x10ଵଶ/ሺ30x10ଷሻሺ200ሻଷሿ଴.ଵ ൌ 0.41 

𝑔௜௠ଶ ൌ 0.075 ൅ ሺ𝑆/2.9ሻ଴.଺ሺS/Lሻ଴.ଶ൫𝐾௚ 𝐿ℎௗ
ଷ⁄ ൯

଴.ଵ
 

ൌ 0.075 ൅ ሺ1.75 2.9⁄ ሻ଴.଺ሺ1.75/30ሻ଴.ଶሾ1.374x10ଵଶ/ሺ30x10ଷሻሺ200ሻଷሿ଴.ଵ ൌ 0.57 

∴ 𝐷𝐹௜௠ ൌ 0.57 

Live load distribution factor for shear: 

𝑔௜௩ଵ ൌ 0.36 ൅ 𝑆/7.6 

ൌ 0.36 ൅ 1.75/7.6 ൌ 0.59 

𝑔௜௩ଶ ൌ 0.2 ൅ 𝑆/3.6 െ ሺ𝑆/10.7ሻଶ 

ൌ 0.2 ൅ 1.75/3.6 െ ሺ1.75/10.7ሻଶ ൌ 0.66 

∴ 𝐷𝐹௜௩ ൌ 0.66 
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Live load distribution factor for fatigue: 

𝐷𝐹௜௙௠ ൌ 𝑔௜௠ଵ/1.2 ൌ 0.41/1.2 ൌ 0.34 

𝐷𝐹௜௙௩ ൌ 𝑔௜௩ଵ/1.2 ൌ 0.62/1.2 ൌ 0.49 

Live load distribution factor for deflection: 

𝐷𝐹∆ ൌ 𝑚𝑁௅/𝑁௚ ൌ ሺ1.0ሻሺ2ሻ/5 ൌ 0.40 

Exterior Girder 

Check the applicability criteria:    

െ0.3 ൑ 𝑑௘ ൑ 1.7   𝑑௘ ൌ 0.5   ∴ OK 
∵ 𝑁௅ ൌ 2 → check both 𝑔௘ଵ and 𝑔௘ଶ 

Hinge

S ൌ 1.75 m

X ൌ 0.75 m
de ൌ 0.5 m

1.5 m
R ൌ 1.0

 
Figure 3-15: Level Rule for Exterior Girder 

Live load distribution factor for bending moment: 

𝑅௘ ൌ 𝑋/𝑆 ൌ 0.75/1.75 ൌ 0.43 

𝑔௘௠ଵ ൌ 𝑚𝑅௘ ൌ ሺ1.2ሻሺ0.43ሻ ൌ 0.51 

𝑒௠ ൌ 0.77 ൅ 𝑑௘/2.8 ൌ 0.77 ൅ 0.5/2.8 ൌ 0.95 

𝑔௘௠ଶ ൌ 𝑒𝑚𝑔௜௠ଶ ൌ ሺ0.95ሻሺ0.57ሻ ൌ 0.54 

∴ 𝐷𝐹௘௠ ൌ 0.54 

Live load distribution factor for shear: 

𝑔௘௩ଵ ൌ 𝑔௘௠ଵ ൌ 0.51 

𝑒௩ ൌ 0.6 ൅ 𝑑௘/3 ൌ 0.6 ൅ 0.5/3 ൌ 0.77 

𝑔௘௩ଶ ൌ 𝑒𝑣𝑔௜௩ଶ ൌ ሺ0.77ሻሺ0.66ሻ ൌ 0.51 

∴ 𝐷𝐹௜௩ ൌ 0.51 

Live load distribution factor for fatigue: 

𝐷𝐹௘௙௠ ൌ 𝐷𝐹௘௙௩ ൌ 0.43 

Live load distribution factor for deflection: 

𝐷𝐹∆ ൌ 0.40 

 

 

 

 

 

 


