
  Chapter 10 Solutions 
  Page 1 of 10 
 
Problem 10.1 
a) Wind: RW = wL(b)/2 = (250 lb/ft)(75 ft)/2 = 9375 lb; vW = RW/b1 = (9375 lb)/25 ft = 375 lb/ft 
b) IBC Table 2306.4.1(wind), 15/32 STR I 8d@6” modified by Sec. 2306.4.1: vallow = 1.4(280 
lb/ft) = 392 lb/ft  >  375 lb/ft OK 
c) OMgross = RW(h) = (9375 lb)(12 ft) = 112,500 ft-lb 
Tgross = OMgross/b1 = 112,500 ft-lb/25 ft = 4500 lb 
OMnet = OMgross – 0.6(Dwall)(h)(b1)(b1/2) = 112,500 ft-lb – (0.6)(20 psf)(12 ft)(25 ft)(25 ft/2)  

= 67,500 ft-lb 
Tnet = OMnet/b1 = 67,500 ft-lb/25 ft = 2700 lb 
d) h/bsegment = 12 ft/25 ft = 0.48  <  3.5  OK 
 
Problem 10.2 
a) ¼  in. minimum sheathing thickness (IBC Table 2306.4.1) Note that while ¼ in. is permitted, 
3/8 in. is common minimum thickness due to ease of handling and to obtain flat wall surface. 
When shear wall sheathing also serves as exposed exterior siding, 3/8 in. minimum is 
recommended per footnote c. 
b) Wind: RW = wL(b)/2 = (250 lb/ft)(75 ft)/2 = 9375 lb; vW = RW/b1 = (9375 lb)/25 ft = 375 lb/ft 
c) IBC Table 2306.4.1 (wind): 6d common nails spaced 4 in. o.c. at edges, 12 in. o.c. in field; 
blocking required; vallow = 1.4(300 lb/ft) = 420 lb/ft  >  375 lb/ft OK 

h/bsegment = 12 ft/25 ft = 0.48  <  3.5 
d) Tgross = vW(h) = 375 lb/ft (12 ft) = 4500 lb conservative estimate 
Two 2x6: Ag = 2 bd = 2 (1.5 in.)(5.5 in.) = 16.5 in2 
     An = Ag – 2b(dhole) = 16.5 in2 – 2 (1.5 in.)(3/4 in. + 1/16 in.) = 14.1 in2 
No.2 DF-L:  Ft = 575 psi; CD = 1.6; CF = 1.3 
Ft’ = 575 (1.6)(1.3) = 1196 psi 
T’ = Ft’ An = 1196 psi (14.1 in2) = 16,800 lb  >  4500 lb OK 
Compression force includes dead loads (see Part e): 
Load combination from page 2.77: D + W (EQ16-12) 
Cgross = vW(h) + Droof (5 ft)(b1/2) + Dwall (h)(b1/2)  

= 375 lb/ft (12 ft) + 10 psf (5 ft)(25 ft/2) + 15 psf (12 ft)(25 ft/2) = 7375 lb 
Fc = 1350 psi; CD = 1.6; CF = 1.1 
Fc

* = 1350 (1.6)(1.1) = 2376 psi 
Emin’ = Emin = 580,000 psi ; Ke = 1; c = 0.8 
Assume 2x6 roof joists (conservative): le = lu = 144 in – 5.5 in. – 3(1.5 in.) = 134 in. 

   le/d = 134/5.5 = 24.4 
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Fc’ = Fc
* (CP) = 2376 (0.310) = 737 psi 

P’ = Fc’ Ag = 737 psi (16.5 in2) = 12,160 lb  >  7375 lb  OK 
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[Check: Fc

* An = 2376 psi (14.1 in2) = 33,400 lb  >  7375 lb  OK] 
[Check Fcperp Ag = 625 psi (16.5 in2) = 10310 lb > 7375 lb    OK] 
e) Load combination from page 2.77: 0.6D + W (EQ16-14) 
    Tgross = 4500 lb 
    Tnet = Tgross – 0.6 [Droof (5 ft)(b1/2) + Dwall (h)(b1/2)]  

= 4500 lb – 0.6 [10 psf (5 ft)(25 ft/2) + 15 psf (12 ft)(25 ft/2)] 
= 2775 lb 

 
Problem 10.3 
a) Roof shear due to transverse wind load: vroof = (wT L/2)/b  

    = [(375 lb/ft)(100 ft)/2] / 75 ft = 250 lb/ft 
  Wall shear due to transverse wind load: vwall = (wT L/2)/bwall  

  = [(375 lb/ft)(100 ft)/2]/(30 ft + 30 ft) = 312.5 lb/ft 
b) T1-11 plywood siding is 5/8 in. or 19/32 in. thick. Although the siding may have a thickness of 
3/8 in. at grooves, the value for 6d casing nails must be chosen from the line in the table with a 
minimum net thickness of 5/16 in. at grooves. IBC Table 2306.4.1 (wind): 6d galvanized casing 
nails spaced 3 in. o.c. at edges, 12 in. o.c. in field;   vallow = 1.4(275 lb/ft) = 385 lb/ft  >  312.5 
lb/ft OK 
[Alternate solution: 8d galvanized casing nails spaced 4 in. o.c. at edges, 12 in. o.c. in field;   
vallow = 1.4(240 lb/ft) = 336 lb/ft  >  312.5 lb/ft OK] 
h/bsegment = 12 ft/30 ft = 0.4  <  3.5 OK 
c) Tgross = vwall(h) = 312.5 lb/ft (12 ft) = 3750 lb 
Tnet = Tgross – 0.6 (wD)(bsegment/2) = 3750 lb – 0.6(250 lb/ft)(30 ft/2) = 1500 lb 
 
Problem 10.4 
Wind: RW = wL(b)/2 = (250 lb/ft)(75 ft)/2 = 9375 lb; vW = RW/b2 = (9375 lb)/100 ft = 93.75 lb/ft 
IBC Table 2306.4.5: Use 7/8 in. Portland cement plaster over woven wire lath (unblocked); nail 
lath to all supports at 6 in. o.c. max., using No.11 gauge 1.5 in. long nails with 7/16 in. head;  
vallow = 180 lb/ft  >  93.75 lb/ft OK 
h/bsegment = 12 ft/100 ft = 0.12  <  1.5 OK  (See IBC 2305.3.4) 
 
Problem 10.6 
Assume SDS = 1.3, ρ=1.0 to match Example 10.5. Include vertical component of seismic force. 
a) Seismic: Ru = (w1w boverhang) + (w2w b/2) = (700 lb/ft)(10 ft) + (575 lb/ft)(80 ft/2) = 30,000 lb 

       v1u = Ru/bwall = 30,000 lb/(20 ft + 20 ft) = 750 lb/ft 
ASD: v1 = 0.7 v1u = 0.7(750 lb/ft) = 525 lb/ft 
IBC Table 2306.4.1(seismic): 10d common or galvanized box nails spaced 3 in. o.c. at edges, 12 
in. o.c. in field; vallow = 665 lb/ft  >  525 lb/ft  OK 
Wall height is noted as 10 ft. on figure. h/bsegment = 10 ft/20 ft = 0.5  <  2 OK 
 
b) Load combinations, Page 10.19: 0.6D + 0.7E = 0.42D + 0.7QE 
Tgross = v1(h) = 525 lb/ft (10 ft) = 5250 lb = 0.7QE 
Tnet = Tgross – 0.42 Dwall (h)(bsegment/2) = 5250 lb – 0.42(20 psf )(10 ft)(20 ft/2) = 4410 lb 
Two 2x6: Ag = 2 bd = 2 (1.5 in.)(5.5 in.) = 16.5 in2 
     An = Ag – 2b(dhole) = 16.5 in2 – 2 (1.5 in.)(3/4 in. + 1/16 in.) = 14.1 in2 
No.2 DF-L:  Ft = 575 psi; CD = 1.6; CF = 1.3 
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Problem 10.10 
a) 2nd floor: v2nd = RR/bwall = 2100 lb/8 ft = 263 lb/ft 
IBC Table 2306.4.1(wind): 15/32 STR I 8d common or galvanized box nails spaced 6 in. o.c. at 
edges, 12 in. o.c. in field, all edges nailed and blocked; vallow = 1.4(280 lb/ft) = 392 lb/ft  >  263 
lb/ft OK 
1st floor: v1st = (RR + R2)/bwall = (2100 lb + 2600 lb)/8 ft = 588 lb/ft 
IBC Table 2306.4.1(wind): 8d common or galvanized box nails spaced 4 in. o.c. at edges, 12 in. 
o.c. in field, all edges nailed and blocked; vallow = 1.4(430 lb/ft) = 602 lb/ft  >  588 lb/ft OK 
 
b) Roof strut: vR = RR/b = 2100 lb/40 ft = 52.5 lb/ft 
TA = vR (24 ft) = (52.5 lb/ft)(24 ft) = 1260 lb; TB = vR (32 ft) = (52.5 lb/ft)(32 ft) = 1680 lb 
2nd floor strut: v2 = R2/b = 2600 lb/40 ft = 65 lb/ft 
TC = v2 (24 ft) = (65 lb/ft)(24 ft) = 1560 lb; TD = v2 (32 ft) = (65 lb/ft)(32 ft) = 2080 lb 
 
c) Load combination p. 2.77: 0.6D + W  
At 2nd floor: OMgross = RR(h2) = (2100 lb)(9 ft) = 18,900 ft-lb 
Tgross = OMgross/bwall = 18,900 ft-lb/8 ft = 2360 lb 
OMnet = OMgross – 0.6(Droof)(bwall)(bwall/2) 

= 18,900 ft-lb – (0.6)(155 lb/ft)(8 ft)(8 ft/2) = 15,900 ft-lb 
Tnet = OMnet/bwall = 15,900 ft-lb/8 ft = 1990 lb 
At foundation: OMgross = RR(h1 + h2) + R2(h1) = (2100 lb)(19 ft) + (2600 lb)(10 ft) = 65,900 ft-lb 
Tgross = OMgross/bwall = 65,900 ft-lb/8 ft = 8240 lb 
OMnet = OMgross – 0.6(Droof + Dfloor)(bwall)(bwall/2) 

= 65,900 ft-lb – (0.6)(155 lb/ft + 250 lb/ft)(8 ft)(8 ft/2) = 58,100 ft-lb 
Tnet = OMnet/bwall = 58,100 ft-lb/8 ft = 7270 lb 
 
d) Load combination p. 2.77: D + 0.75W + 0.75 L + 0.75Lr  
2nd floor; D + 0.75(Lr + W) is governing load combination: 

155 lb/ft (8 ft) + 0.75[(200 lb/ft)(8 ft) + (2100 lb)(9 ft/8 ft)] = 4210 lb 
Foundation: D + 0.75(L + Lr + W) is governing load combination: 
(155+250 lb/ft)(8 ft) + 0.75[(200+500 lb/ft)(8 ft) + 2100 lb(19 ft/8 ft) + 2600 lb(10 ft/8 ft)]  
= 13,600 lb 
 
e) Nbolts ≥ (RR + R2)/Vallow = (2100 lb + 2600 lb)/1500 lb = 3.13 
Use 4 bolts @ 8 ft/4 bolts = 96 in./4 bolts = 24 in. o.c. 
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Problem 10.11 
a) v = R/bwall = 3600 lb/8 ft = 450 lb/ft; h/bwall = 10 ft/8 ft = 1.25  <  3.5 OK 
IBC Table 2306.4.1(wind) for 15/32 sheathing that is not STR I: 8d common or galvanized box 
nails spaced 4 in. o.c. at edges, 12 in. o.c. in field; vallow = 1.4(380 lb/ft) = 532 lb/ft  >  450 lb/ft   
OK 
 
b) Uplift at A: Tgross = R(h/bwall) = 3600 lb (10 ft/8 ft) = 4500 lb 
Tnet = Tgross – 0.6(PD/2) = 4500 lb – 0.6(4000 lb/2) = 3300 lb 
 
c) Compressive force at B:  D + 0.75(Lr + W) is critical load combination 
Cgross = [PD + PD/2] + 0.75[PLr + PLr/2 + R(h/bwall)]  
 = [4000 lb + 4000 lb/2] + 0.75[4000 lb + 4000 lb/2 + 4500 lb] = 13,900 lb 
 
d) Nbolts ≥ R /Vallow = 3600 lb /1000 lb = 3.6 
Use 4 bolts @ 8 ft/4 bolts = 96 in./4 bolts = 24 in. o.c. 
 
Problem 10.12 
a) 2nd floor: v2 = RR/b2 = 4000 lb/12 ft = 333 lb/ft; h/b2 = 10 ft/12 ft = 0.83  <  3.5 OK 
IBC Table 2306.4.1(wind): 8d common or galvanized box nails spaced 6 in. o.c. at edges, 12 in. 
o.c. in field, all edges nailed and blocked; vallow = 1.4(280 lb/ft) = 392 lb/ft  >  333 lb/ft OK 
1st floor: v1 = (RR + R2)/b1 = (4000 lb + 5000 lb)/17.5 ft = 514 lb/ft  
h/b2 = 10 ft/17.5 ft = 0.57  <  3.5 OK 
IBC Table 2306.4.1(wind): 8d common or galvanized box nails spaced 4 in. o.c. at edges, 12 in. 
o.c. in field, all edges nailed and blocked; vallow = 1.4(430 lb/ft) = 602 lb/ft  >  514 lb/ft OK 
 
b) Shear segment 2: Tgross = RR(h2/b2) = 4000 lb (10 ft/12 ft) = 3330 lb 
Tnet = Tgross – 0.6[Droof(b2/2) + Dwall(h2)(b2/2) + Droof(Lheader/2)] 
       = 3330 lb – 0.6[(140 lb/ft)(12 ft/2) + (16 psf)(10 ft)(12 ft/2) + (140 lb/ft)(4 ft/2)] = 2090 lb 
Shear segment 1: Tgross = v2(h2) + v1(h1) = 333(10 ft) + 514( 10 ft) = 8470 lb [Note: drawing a 
free-body diagram with moments taken about the end of shear panel 1 can result in a slightly 
lower value of 7430 lb. Unit shear times height is most often used as a conservative estimate] 
Tnet = Tgross – 0.6[Droof + Dfloor + Dwall(h1 + h2)](b2/2) 
       = 8470 lb – 0.6[(140 lb/ft) + 200 lb/ft + (16 psf)(20 ft)](17.5 ft/2) = 5000 lb 
 
c) Foundation: D + 0.75(L + Lr + W) is governing load combination: 
D = [140 lb/ft + 200 lb/ft + 16 psf (20 ft)](17.5 ft + 4 ft)/2 = 7095 lb 
0.75(L + Lr + W) = 0.75[(500 lb/ft + 200 lb/ft)(17.5 ft + 4 ft)/2 + 8470 lb] = 12,240 lb 
D + 0.75(L + Lr + W) = 7095 lb + 12240 lb = 19,330 lb 
 
d) Nbolts ≥ (RR + R2)/Vallow = (4000 lb + 5000 lb)/1500 lb = 6 
17.5 ft/6 bolts = 210 in./6 bolts = 35 in. o.c. 
Use 6 bolts @ 32 in. o.c. 


