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Solution to Homework 6: 

Problem 1: 

Given and Required 

 

 

 

 

Solution: 

 

 

 

In regards to checking everything, the dimensions of the gusset plate are uncertain, 
therefore check; (a) gross yielding of plate, (b) net fracture of plate, (c) block shear of 
plate, (d) shear strength of bolts, (e) bearing strength in gusset, (f) bearing strength in 
plate. 

 
Solution 

Table 7-15ShearStrength 4 20.9⋅ 83.6→:=

Shear Strength of Bolts (At factored loads):

kipsφPnf 65.25=φPnf 0.75 Ae⋅ fu⋅:=

Ae U An⋅:=U 0.75:=

inAn 2=An Ap 2 db
1
8

+⎛⎜
⎝

⎞
⎠

tp−:=

Net Fracture of Plate:

kipsφPny 105.3=φPny 0.9 Ap⋅ fy⋅:=

inAp 3.25=Ap Lp tp⋅:=

Gross Yielding of Plate:
ksifu 58:=ksify 36:=

indb 1.125:=
inLp 6.5:=

intg
5
8

:=intp 0.5:=
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φRn 168= kips ok

Block shear strength of plate

Agv 2 5⋅ tp⋅:= Agv 5= in2

Anv Agv 3 db
1
8

+⎛⎜
⎝

⎞
⎠

⋅ tp⋅⎡⎢
⎣

⎤⎥
⎦

−:= Anv 3.125= in2

Agt 3 tp⋅:= Agt 1.5= in2

Ant Agt 1 db
1
8

+⎛⎜
⎝

⎞
⎠

⋅ tp⋅⎡⎢
⎣

⎤⎥
⎦

−:= Ant 0.875= in2

fu Ant⋅ 50.75= Kips & 0.6 fu⋅ Anv⋅ 108.75= kips

Since, FuAnt < 0.6FuAnv, Equation with fracture shear path governs....
φRn 0.75 0.6 fu⋅ Anv⋅ fy Agt⋅+( )⋅:= φRn 122.063= kips

φRn 0.75 0.6 fu⋅ Anv⋅ fu Ant⋅+( )⋅:= φRn 119.625= kips governs

Therefore, the shear strength of the bolts governs, φRn = 67 kips

Bearing Strength Check, Gusset 
s sfull< Therefore, for non edge holes BSNE 94.6 tg⋅:= BSNE 59.125= kips Table 7-12

For Edge Holes BSE 73.4 tg⋅:= BSE 45.875= kips Table 7-13

φRn 2 BSNE⋅ 2 BSE⋅+:= φRn 210= kips ok

Bearing Strength Check, Plate
s sfull< Therefore, for non edge holes BSNE 94.6 tp⋅:= BSNE 47.3= kips Table 7-12

For Edge Holes BSE 73.4 tp⋅:= BSE 36.7= kips Table 7-13

φRn 2 BSNE⋅ 2 BSE⋅+:=
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Problem 2: 

Given and Required 

 

s sfull> Therefore, for non edge holes BSNE 144 tg⋅:= BSNE 72= kips Table 7-12

For Edge Holes BSE 66.9 tg⋅:= BSE 33.45= kips Table 7-13

φRn 4 BSNE⋅ 2 BSE⋅+:= φRn 354.9= kips ok

Bearing Strength Check, Channel

s sfull> Therefore, for non edge holes BSNE 144
70
58
⋅ tw⋅:= BSNE 77.859= kips Table 7-12

For Edge Holes BSE 66.9
70
58
⋅ tw⋅:= BSE 36.172= kips Table 7-13

φRn 4 BSNE⋅ 2 BSE⋅+:= φRn 383.782= kips ok

Original Number of Bolts ok

Solution:

φRn 31.7:= φRn 31.7= kips

n
Pu
φRn

:= n 5.521= Use 6 bolts for Channel Section

Edge Distance Le 1.25 db⋅:= Le 1.719= in Use 2 in.

Bearing Strength Check, Gusset 

ins 4.25:=ChoseTable 7-12sfull 4.188=sfull 4
3
16

+:=

Spec J3.3inspref 4.125=spref 3 db⋅:=

Spec J3.3insmin 3.671=smin 2.67 db⋅:=Spacing

Table J3.4
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Problem 3: 

Design a 30 ft. long double angle tension member and its connection for: 

- Service dead load of 34 kips and a service live load of 102 kips.  

- The member will be connected to a 3/8 in. thick gusset plate.  

- Design the connection to be slip critical at service loads. 

-  Use A325 bolts and A36 (36 ksi) steel for both the angle and the gusset plate.  
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