
Structure II
Section 004

Yifan Ma
yifanma@umich.edu

Continuous Beams 3/8

HW – Three Moment Theorem

Lab – Continuous Beams



Tower Project

Send the updated Report by Email 
By Mar11

You can Revise the Preliminary Report

Mar 20 Wednesday
Tower Testing

Buy long sticks (48”) ahead of Time



HW - Three Moment Theorem
3-Moment Theorem:
Any number of continuous spans
Non-Symmetric Load and Spans

L1 L2 L3

M1 M2 M3 M4

Slope

𝑀𝑀𝐴𝐴𝐿𝐿1 + 2𝑀𝑀𝐵𝐵 𝐿𝐿1 + 𝐿𝐿2 + 𝑀𝑀𝐶𝐶𝐿𝐿2 = 6 𝐸𝐸𝐸𝐸Θ1 + 𝐸𝐸𝐸𝐸Θ2



L1 L2 L3

M1 M2 M3 M4

1. Moment at support R1, M1(-if tension on top)

M1 = M4 = 0 (Exterior end moments = 0)

2. EI Theta on left side of R2

Slope(EI Theta)

3. EI Theta on right side of R2

4. Moment at support R4, M4 (-if tension on top)

D/SpanB = 1/4                             (From the chart)  

EI Theta on left =  W1 * SpanA² / 24 = 84*21²/24 = 1543.5 k-ft²

W1 = w1*spanA = 4*21 = 84 k

(W = w*L)

EI Theta on right =   7/128* P * spanB² = 7/128* 62*16² = 868 k-ft²



5. EI Theta on left side of R3

L1 L2 L3

M1 M2 M3 M4

Slope(EI Theta)

EI Theta on right =  W2 * SpanC² / 24 = 80*20²/24 = 1333.33 k-ft²

W2 = w2*spanC = 4*20 = 80 kip

EI Theta on left =   5/128* P * spanB² = 5/128* 62*16² = 620 k-ft²

6. EI Theta on left side of R3



L1 L2 L3

M1 M2 M3 M4

7. Moment at support R2, M2

8. Moment at support R3, M3

𝑀𝑀1𝐿𝐿1 + 2𝑀𝑀2 𝐿𝐿1 + 𝐿𝐿2 + 𝑀𝑀3𝐿𝐿2 = 6 𝐸𝐸𝐸𝐸Θ1 + 𝐸𝐸𝐸𝐸Θ2

𝑀𝑀2𝐿𝐿2 + 2𝑀𝑀3 𝐿𝐿2 + 𝐿𝐿3 + 𝑀𝑀4𝐿𝐿3 = 6 𝐸𝐸𝐸𝐸Θ1 + 𝐸𝐸𝐸𝐸Θ2

𝑀𝑀𝐴𝐴𝐿𝐿1 + 2𝑀𝑀𝐵𝐵 𝐿𝐿1 + 𝐿𝐿2 + 𝑀𝑀𝐶𝐶𝐿𝐿2 = 6 𝐸𝐸𝐸𝐸Θ1 + 𝐸𝐸𝐸𝐸Θ2

0 +2𝑀𝑀2 ∗ 21 + 16 + 𝑀𝑀3 ∗ 16 = 6 ∗ 1543.5 + 868

𝑀𝑀2 ∗ 16 + 2𝑀𝑀3 ∗ 16 + 20 + 0 = 6 ∗ 620 + 1333.33

𝑀𝑀2 = −168.42 𝑘𝑘 − 𝑓𝑓𝑓𝑓 𝑀𝑀3 = −125.35 𝑘𝑘 − 𝑓𝑓𝑓𝑓



9. Support reaction, R1(-if downward)

L1 L2 L3

M1 M2 M3 M4

ΣM@ R2 = R1*LA- w1*LA*(LA/2) + M2 =0

R1

V2

M2

w1

R1*21- 4*21*(21/2)+ 168.42 =0
R1= 33.98 k 

ΣFy = R1+ V2 – w1*LA = 0

A

V2 = 50.02 k 



10. Support reaction, R2(-if downward)

L1 L2 L3

M1 M2 M3 M4

ΣM@ R3 = -V2*LB+R2*LB – P*(LB-LD) - M2 + M3 =0

R2

V3

M3

P

- 50.02*16+R2*16- 62(16-4)-168.42 +125.35=0
R2 = 99.21 k 

ΣFy = R2 – V2 – P + V3= 0

B

V3 = 12.81 k 

V2

M2



11. Support reaction, R3(-if downward)

L1 L2 L3

M1 M2 M3 M4

ΣM@ R4 = -V3*LC-M3+R3*LC – w2*LC*(LC/2) =0

R3 R4

- 12.81*20-125.35+R3*20-4*20*20/2=0
R3 = 59.08 k 

ΣFy = R3 – V3 – w2*LC + R4= 0

C

R4 = 33.73 k 

V3 w2

M3

12. Support reaction, R4(-if downward)



LAB - Continuous Beams 

Description 

This project uses observation to understand 
the behavior of beams continuous over 
multiple supports. 

Goals 

To observe the behavior of continuous beams 
under different loadings 
To estimate locations of contraflexure and 
effective lengths 
To determine areas of positive and negative 
moment based on curvature 



https://www.designingbuildings.co.uk/wiki/Point_of_contrafl
exure



Any Questions?

yifanma@umich.edu

Thank You！
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