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• Types of loads: ?? 

Influence line, why? 
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Moving load location ??
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Influence line 

• An influence line shows the variation of either the reaction, axial, 
shear, or moment at a specific point in the structure due to the 
movement of a concentrated force along the structure. 

• Example: Draw influence line of the reaction at A 
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Sign convention 

• Reactions: upward ↑ positive 

• Shear and moments  
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Steps 

• Place a unit load at various locations on the structure and calculate 
the quantity of interest for each load location 

• Tabulate your results (x vs. $$) 

• Draw the variation of $$ with x (x on the x axis and $$ on the y axis) 

• You can get an equation for the line representing the variation of $$ 
with load location by placing a unit load at distance x from the 
reference and get $$ in terms of x. 

• For determinate structures Influence lines are straight lines (1st order)
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Influence line for trusses 
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Qualitative influence lines 

• Mṻller-Breslua Principle 
The influence line of a beam is to the same scale as the deflected shape of the 
beam when acted upon by the function 
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How to use Influence lines 

• Concentrated load/s
• What is the maximum moment at C when a 

concentrated live load of 20 kN is applied? 
• Max +ve

• Location (at point c) -> Mc(max) =2*20=40 kN.m

• Max –ve

• Location (At point A) -> Mc(max) =-2*20=-40 kN.m

• Series of loads (Truck load)

• positive Moment (3 possible cases truck travelling from left

to right + 3 truck going from right to left)  
• Case 1: Location (3kN at c) 

Mc =3*2+8*(2/3)+4*(-4/3)=5.92kN.m
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How to use Influence lines 

• Case 2: Location (8kN at c) 
Mc =3*(4/3)+8*(2)+4*(0)=20kN.m

• Case 3: Location (4kN at c) 
Mc =3*(1/3)+8*(1)+4*(2)=17kN.m

• Case 4: reverse order, Location (3kN at c) 
Mc =3*(2)+8*(4/3)+4*(1/3)=18kN.m

• Case 5: reverse order, Location (8kN at c) 
Mc =3*(2/3)+8*(2)+4*(1)=22kN.m

• Case 6: reverse order, Location (4kN at c) 
Mc =3*(-4/3)+8*(0)+4*(2)=4kN.m

Load case 5 maximizes the moment at c → +𝒗𝒆𝑴𝒄 𝒎𝒂𝒙 = 𝟐𝟐 𝒌𝑵.𝒎

The same can be done to maximize the –ve moment at c 
(Note: in some load cases, not all loads will act on the beam)
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How to use Influence lines 

• Uniform loads
• What is the maximum moment at C when a 

uniform live load of 10 kN is applied? 
Uniform loads are a series of concentrated forces -> the length these loads 
can be adjusted 

• To maximize positive moment  we apply the uniform load to all possible 
locations that causes a positive moment at point C 

• To get the total moment at C we need to multiply each load by its corresponding 
influence line value OR multiply the Area under the Influence line by the uniform load 

• 𝑀𝑐 𝑚𝑎𝑥 = 0.5 ∗ 2(𝑘𝑁.
𝑚

𝑘𝑁
) ∗ 3 𝑚 + 0.5 ∗ 2(𝑘𝑁.

𝑚

𝑘𝑁
) ∗ 6(𝑚) ∗ 10

𝑘𝑁

𝑚
= 90 𝑘𝑁.𝑚

• To maximize negative moment  we apply the uniform load to all 
possible locations that causes a negative moment at point C 

• multiply the Area under the Influence line by the uniform load 

• 𝑀𝑐 𝑚𝑎𝑥 = 0.5 ∗ −2(𝑘𝑁.
𝑚

𝑘𝑁
) ∗ 3 𝑚 ∗ 10

𝑘𝑁

𝑚
= −30 𝑘𝑁.𝑚
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Load cases and envelopes 
• Uniform live load and dead load (design for moment)

• Dead load location cannot be changed, only live load location can change 
Load case 1: Maximizes the negative moment at B 

Load case 2: Maximizes the positive moment in span BD

Dead load

live load

CASE 1

Dead load

live load
CASE 2
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Load cases and envelopes 

• Uniform live load and dead load (design for moment)

Moment envelope of the beam

Design 
moments 
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