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Combined Stress



Q#1 Load on one truss - top chord, w1 (in PLF)

W1  IN PLF = O.C. spacing in feet  *  Snow load, W1

W1 IN PLF = (16/12)  *  40

(given) (given)

(O.C. in feet)

W1 IN PLF = 53.333 PLF



Q#2 Load on one truss - bottom chord, w2 (in PLF)

W2 IN PLF = O.C. spacing in feet  *  Live load, W2

W2 IN PLF = (16/12)  *  30

(given) (given)

(O.C. in feet)

W2IN PLF = 40 PLF



Q#3 Total left reaction due to W1 and W2 (in PLF)

 R1 = [W1 * (span/2)] + [W2 * (span/2)] 

R1 = [53.333 * (16/2)] + [40 * (16/2)]  

(given) (given)(Ans1) (Ans2)

R1 = [53.333 * 8] + [40 * 8]  

R1  = 746.664

8’

R1  = [426.6664]   + [320]  

R1 R2

* Note that since the truss is symmetrical, R1 = R2 = 746.664 = Half of total load 



Q#4 Vertical force component in truss top chord (IN LBS)

SL  = [W1 * (span/4)]  = 213.332 

LL  = [W2 * (span/4)]  = 160

SL + LL +  R1  + VT= 0

R1

Tributary 
length

Span/4

LL

SL
213.332

160

VT

HT

HB

213.332 +   160 + (-746.66)  + VT= 0

VT=  373.33 lbs

(given)

(given)

(Ans1)

(Ans2)

VT=  - 373.33 lbs

* Note that the question asks for a 
signless answer



Q#5 Horizontal force component in truss top chord

8’

4’

8

4

VT

HT

HB

8
4

R1

VT / HT =  4/8

373.33 / HT =  4/8

373.33 / HT =  4/8

HT =   746.66

SL + LL

* Note that the question 
asks for a signless answer

(Ans4)



Q#6 Axial force in truss bottom chord

VT

HT

HB

8
4

R1

SL + LL

HT + HB =  0

HB =  - HT 

HB =  - 746.66

* Note that HB is pulling away, hence us under compression.
The questions asks to use a (-ve) sign if it is under compression.

HB =  746.66

But, since it is under Tension, 

(Ans5)



Q#7 Area of the bottom chord member

b x d = 1.5 x 3.5 = 5.25
(given) (given)



Q#8 Axial stress in the bottom chord

FT = HB   /  Area

FT = 746.66 / 5.25

(Ans6) (Ans7)

FT = 142.22



Q#9 Max. Bending moment in the bottom chord member

M =  40 * (8*8) /8

(Ans2)

M =

(Span/2)

M =  320



Q#10 Section modulus of the bottom chord member, Sx

(given)

Sx = (b * h * h) / 6

Sx = (1.5 * 3.5 * 3.5) / 6

Sx = 3.0625



Q#11 Maximum bending stress in the bottom chord member

(Ans 9)

FB = M/Sx

(Ans 10)

FB = (320 * 12) /3.0625
(convert to inches)

FB = 1253.877



Q#12 Combined stress using NSD equation 3.9-1

=0.1832 + 0.9912

1.174



Q#13 Combined stress using NSD equation 3.9-2

=1111.66 / 1265

0.87878



Q#14 Does member pass?

* Note that for the member to pass, both answers 12 and 13 should be less than or 
equal to 1

Since Ans12 > 1

The member failed



Any Questions?
Contact: gehlot@umich.edu


