
C E 371 - Section 002       

HW No. 10      

  
Sol: 

FEMBC = -wL2/12 = -81;    FEMCB = wL2/8 = 81 

FEMCD = -3PL/16 = -27 

ΨBC = 0 

ΨAB = ΨCD = Ψ 

MBA = 3EI(θB + Ψ)/12 

MBC = 2EI(2θB + θC)/18 – 81 

MCB =2EI(2θC + θB)/18 + 81 

MCD = 3EI(θC + Ψ)12 – 27 

MBA + MBC = 0;    0.472EI θB + 0.11EIθC + 0.25 EI Ψ = 81  (Point 1) 

MCB + MCD  = 0;   0.11EIθB + 0.472EIθC + 0.25EI Ψ = -54  (Point 1) 

 

   +ƩMB =0;    MBA – 12VA = 0 

VA = MBA/12     (Point 1) 

 

    +ƩMC =0;    MCD + 12(6) – 12VD = 0 

VD = MCD/12 + 6    (Point 1) 

 



From FBD of frame: 

+ ƩF = 0;    VA + VD = 24  (Point 1) 

MBA + MCD = 216 

0.25EIθB + 0.25EIθC + 0.5EI Ψ = 243    (Point 1) 

 

θB = -137.077/EI 

θC = -510.923/EI 

Ψ = 810/EI        

 

MBA = 168k.ft    A ns   (Point 1) 

MBC = -168k.ft    A ns   (Point 1) 

MCB = -47.8k.ft    A ns   (Point 1) 

MCD= 47.8k.ft    A ns   (Point 1) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



11-22. 
Using the slope deflection method, determine the moments at the ends of each member. Assume 
the supports at A and D are fixed. The moment of inertia of each member is shown on the figure. 
Let E = 29,000ksi. 

   
Sol: 

 
FEMBC = -wL2/12 = -288    FEMCB = wL2/12 = 288 
θA = θD = ΨBC = 0 

ΨAB = Ψ = Δ/15 

ΨDC = Δ/10 = 1.5Ψ 

MN = 2EI(2θN + θF - 3Ψ)/L + FEMN 
MAB = 2E(800)( θB - 3 Ψ)/15 

MBA = 2E(800)(2θB - 3 Ψ)/15 

MBC = 2E(1200)(2θB + θC)/24 – 288 

MCB = 2E(1200)(2θC + θB)/24 + 288 
MCD = 2E(600)(2θC – 3(1.5) Ψ)/10 

MDC = 2E(600)( θC – 3(1.5)Ψ)/10 

 

M BA 
M BC 



Moment equilibrium at B and C: 
MBA + MBC = 0;   413.3θB + 100EθC - 320 Ψ = 288   (1) 

MCB + MCD = 0;   100EθB + 440EθC – 540E Ψ = -288   (2)  
          (Point 1) 
From FBDs of members AB and CD 

 + Ʃ MB = 0;   MBA + MAB + VA(15) = 0   (Point 1) 
 + ƩMC = 0;   MCD + MDC + VD(10) = 0   (Point 1) 

 
For entire frame, 

ƩFX =0;    VA + VD = 0 
Thus, 

MBA + MAB + 1.5(MCD + MDC) = 0 
320E θB + 540EθC – 2260E Ψ = 0       (3) 
           (Point 1) 
Solving 1, 2 and 3, 

θB = 0.84589/E 
θC = -0.99016/E 

Ψ = -0.11681/E 
 

Thus, 

MAB = 128k.ft   Ans     (Point 1) 

MBA = 218k.ft   Ans     (Point 1) 
MBC = -218k.ft   Ans     (Point 1) 

MCB = 175k.ft   Ans     (Point 1) 

MCD = -175k.ft   Ans     (Point 1) 

MDC = -55.7k.ft   Ans     (Point 1) 
 

 

 

 
 

 
 



 
Sol: 

FEMAB = -wL2/12 = -15;   FEMBA = wL2/12 = 15 

FEMBC = -wL2/12 = -50    FEMCB = wL2/12 = 50 

 

θA = θD = ΨBC = 0 

ΨAB = ΨCD = Ψ 

 

MN = 2EI (2θN + θF - 3Ψ)/L + FEMN 

MAB = 2EI (θB - 3Ψ)/15 – 15 

MBA = 2EI (2θB - 3 Ψ)/15 + 15 

MBC = 2EI (2θB + θC)/20 – 50 

MCB = 2EI (2θC + θB)/20 + 50 

MCD = 2EI (2θC - 3 Ψ)/15 

MDC = 2EI (θC - 3 Ψ)/15 

MBA + MBC = 0;    0.4667EI θB + 0.1EI θC – 0.4EI Ψ = 35  (1) (Point 1) 

MCB + MCD = 0;    0.1EI θB + 0.4667EIθC – 0.4EI Ψ = -50  (2) (Point 1) 

            

 



  + Ʃ MB = 0;    MBA + MAB + VA (15) – 90 = 0   (Point 1) 

  + ƩMC = 0;    MCD + MDC + VD (15) = 0   (Point 1) 

VA + VD =12 

Thus, 

MBA + MAB + MCD + MDC = -90 

0.4EI θB + 0.4EIθC – 1.6EI Ψ = -90 

θB = 156.818/EI 

θC = -75/EI 

Ψ = 76.704/EI 

 

Thus, 

MAB = -24.8 k.ft         (Point 1) 

MBA = 26.1 k.ft         (Point 1) 

MBC = -26.1 k.ft         (Point 1) 

MCB = 50.7 k.ft         (Point 1) 

MCD = -50.7 k.ft         (Point 1) 

MDC = -40.7 k.ft         (Point 1) 

 

 

 

 

 

 

 

 

 

 

 

 

 



Sol:  

  

B C 

M BC M CB 

M BA 
M BA 

M CD 
M CD 

V A = M BA /13 V D = M CD /13 

B C 
Δ 



 
FEMBA = FEMBC = FEMCB = FEMCD = 0 

ΨAB = ΨDC = Δ/13;   ΨBC = 2 ΔCos67.38°/10 

ΨAB = ΨDC = ΨBC 

MN = 3EI(θN – Ψ)/L + FEMN 

MBA = 3EI (θB + ΨAB)/13 + 0 

MBA = 0.2308EI(θB + ΨAB) 

MN = 2EI (2θN +θF - 3 Ψ)/L +FEMN 

MBC = 2EI (2θB + θC - 3 ΨAB)/10 + 0 

MBC = 0.2EI (2θB + θC -3ΨAB) + 0 

MCB = 2EI (2θC + θB - 3ΨAB)/10 + 0 

MCB = 0.2EI(2θC + θB - 3ΨAB) + 0 

MN = 3EI(θN – Ψ)/L + FEMN 

MCD = 3EI(θC + ΨAB)/L + 0 

MCD = 0.2308EI (θC + ΨAB) 

MBA + MBC = 0 

MCD + MCB = 0 

 

+ƩMO = 0;  MBA(26)/13 + MCD(26)/13 – 8(12) = 0    (Points 2) 

2MBA + 2MCD – 96 = 0 

θB = θC = 32/EI 

ΨAB = 72/EI 

 

 

 

 M BA /13 CD /13  M 

 O 



MBA = 24k.ft    A ns    (Points 2) 

MBC = -24k.ft    A ns    (Points 2) 

MCB = -24k.ft    A ns    (Points 2) 

MCD = 24k.ft    A ns    (Points 2) 


