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7. Three Moment Theorem

Use the Three Moment Theorem to determine all
reactions and support moments for the given continuous

beam. 3-Moment Theorem:

Any number of continuous spans
DATASET: 1 Non-Symmetric Load and Spans
Span A

Span B

Span C

Uniform load on span A, w1
Uniform load on span C, w2
Point load on span b, P

Distance to point load P from R2, D
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7. Three Moment Theorem

Use the Three Moment Theorem to determine all
reactions and support moments for the given continuous
beam.

DATASET: 1
Span A
Span B
Span C
Uniform load on span A, w1
Uniform load on span C, w2

Point load on span b, P

Distance to point load P from R2, D

1. Moment at support R1, M1(-if tension on top)
4. Moment at support R4, M4 (-if tension on top)

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

2. El Theta on left side of R2
3. El Theta on right side of R2

D/SpanB = 1/4 — (From the chart)

VALUES: SLOPE, DEFLECTION, AND BENDING MOMENT

NOTE: VALUES OF SLOPE'AND DEFLECTION TO BE DIVIDED BY "EI"
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Slope(El Theta)

W1 = w1*spanA =421 = 84 k

El Theta on left = W1 * SpanA? / 24 = 84*21%/24 = 1543.5 k-ft?
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El Thetaonright = 7/128* P * spanB? = 7/128* 62*16% = 868 k-ft?



7. Three Moment Theorem

Use the Three Moment Theorem to determine all 5. El Theta on Ieft side Of R3

reactions and support moments for the given continuous
beam.

6. El Theta on left side of R3

DATASET: 1 '_________________________________________________i
Span A : I
Span B : P :
Span C : l./q, 51./4 - W :
Uniform load on span A, w1
: ! 3PL 2 2 Wi/, 2 '
Uniform load on span C, w2 TPL2 S5PL wi 8 wlL I
Point load on span b, P i 128 /lé 425 /24 SWL3 /24 :
Dist t int load P from R2, D
istance to point load P from : N 384 i
:L Slope(El Theta) :
:_______________—____i W2 = w2*spanC = 4*20 = 80 kip
|
|
Vi1 Mllf—o P M3 M4 | E|Thetaonleft= 5/128* P * spanB? = 5/128* 62*162 = 620 k-ft2
w w2 '
| | L 1 : El Theta on right = W2 * SpanC?/ 24 = 80*20%/24 = 1333.33 k-ft?
911 11 R2? 12 R3% 13 TR4I
| | |
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7. Three Moment Theorem

Use the Three Moment Theorem to determine all

reactions and support moments for the given continuous

beam.

DATASET: 1

Span A

Span B

Span C

Uniform load on span A, w1
Uniform load on span C, w2

Point load on span b, P

Distance to point load P from R2, D

o M4
w D w2
| | C_—
911 11 sz 12 RBf 13 TR-#

7. Moment at support R2, M2

8. Moment at support R3, M3
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M, % 16 + 2M3 * (16 + 20) + 0 = 6 = [620 + 1333.33]
M, = —168.42 k — ft Ms = —125.35 k — ft



7. Three Moment Theorem

Use the Three Moment Theorem to determine all

reactions and support moments for the given continuous
beam.

DATASET: 1

Span A

Span B

Span C

Uniform load on span A, w1
Uniform load on span C, w2

Point load on span b, P

Distance to point load P from R2, D

M1 M2 o M3 M4
w D w2

| | C_—
R11 11 sz 12 RBf 13 TR-#

9. Support reaction, R1(-if downward)

w1 V2
N )
T A M2

R1

M@ R2 = R1*LA- w1*LA*(LA/2) + M2 =0

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

2Fy =R1+ V2 -w1*LA=0
V2 =50.02 k



7. Three Moment Theorem

Use the Three Moment Theorem to determine all 10. Support reaction, RZ('if downward)
reactions and support moments for the given continuous
beam.

V2 l V3

C D

Span A

Span B
Span C M2 T B M3
Uniform load on span A, w1

Uniform load on span C, w2 R2

Point load on span b, P

Distance to point load P from R2, D

2M@ R3 =-V2*LB+R2*LB — P*(LB-LD) - M2 + M3 =0
- 50.02*16+R2*16- 62(16-4)-168.42 +125.35=0

R2 =99.21k
M1 M2 o M3 M4
wi —D w? SFy=R2-V2-P+V3=0
' - — V3 =12.81k
R11 11 th 12 RBI 13 TR-#




7. Three Moment Theorem

Use the Three Moment Theorem to determine all 1. Support reaCtions R3('if downward)
reactions and support moments for the given continuous
beam.
V3 w2
- | C I
Span A
Span B C
Span C M3 T

|

Uniform load on span A, w1

Uniform load on span C, w2 R3 R4
Point load on span b, P

Distance to point load P from R2, D

M@ R4 = -V3*LC-M3+R3*LC — w2*LC*(LC/2) =0
- 12.81*20-125.35+R3*20-4*20*20/2=0

R3 =59.08 k
M1 M2 . M3 M4
| ' I 12. Support reaction, R4(-if downward)
F“1 L1 R2f L2 Rsf 13 TR4
N - N SFy = R3 - V3 —w2*LC + R4= 0

R4 =33.73 k



LAB - Continuous Beams

Description Procedure o |
1. Using the 24 inch stick, position the supports and loads (with your finger) as shown

in the diagrams below. Hold the beam down on the reactions if it lifts up.

This project uses observation to understand 2. For each case observe and draw the elastic curve.
the behavior of beams continuous over 3. Label + and - curvature (moment) and points of contraflexure.
4. Estimate the effective lengths, le, across the beam. (between points of M=0)

multiple supports.

l i

To observe the behavior of continuous beams
under different loadings

To estimate locations of contraflexure and
effective lengths \L J, J, ,L
To determine areas of positive and negative

moment based on curvature T




Point of contraflexure

A’ is the point
of
contraflexure

The paint of contraflexure (PoC) occurs where bending is zero and at the point of change between positive and negative
(or between compression and tension).

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

exure /



Any Questions?

yifanma@umich.edu

Thank You!
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