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Connection tensile strength, Fu = 65 ksi
Bolt rows, n = 4
Connection thickness, tconn = 0.25 in
Connection depth, dpl = 11.5 in
Hole diameter, dh = 0.875 in
Net shear area, Anv = tconn  dpl - n  dh

  = 0.25  11.5 - 4  0.875
  = 2 in2

 = 2

Shear capacity, Vn  = 0.6  Fu  Anv

  = 0.6  65  2
2

  = 39 kips

Shear capacity = Vn

  = 39 kips
Applied member shear, Va = 26.5 kips

Unity = Va

Shear capacity

  = 26.5
39

  = 0.679487
39.0 kips  26.5 kips  (OK)
0.679  1  (OK)

Number of shear planes, Ns = 1
Coefficient, C = 3.56171
Bolt area, Ab = 0.441786 in2

Allowable shear stress, Fnv = 54 ksi
 = 2

Bolt shear capacity, Rn,v  = 
Fnv  Ab  Ns

  = 54  0.441786  1
2

  = 11.9282 kips

Shear capacity = C  Rn,v

  = 3.56171  11.9282
  = 42.485 kips

Applied member shear, Va = 26.5 kips



Unity = Va

Shear capacity

  = 26.5
42.5

  = 0.623529
42.5 kips  26.5 kips  (OK)
0.624  1  (OK)

Plate thickness, tpl = 0.25 in
Yield stress, Fy = 50 ksi
Tensile strength, Fu = 65 ksi
Bolt column spacing, scol = 0 in
Bolt row spacing, s = 3 in
Bolt rows, n = 4
Column edge distance, Leh = 1.4875 in
Row edge distance, Lev = 1.25 in
Bolt columns, m = 1
Hole diameter, dh = 0.875 in
Hole length, lh = 0.875 in
Total length of bolt group, stotal = 9 in
Gross shear area, Agv = tpl  stotal + Lev

  = 0.25  9 + 1.25
  = 2.5625 in2

Net shear area, Anv = tpl  stotal + Lev  - tpl  n - 0.5   dh

  = 0.25  9 + 1.25  - 0.25  4 - 0.5   0.875
  = 1.79688 in2

Gross tensile area, Agt = tpl  scol  m - 1 + Leh

  = 0.25  0  1 - 1 + 1.4875
  = 0.371875 in2

Net tensile area, Ant = tpl  scol  m - 1 + Leh  - tpl  m - 0.5   lh
  = 0.25  0  1 - 1 + 1.4875  - 0.25  1 - 0.5   0.875
  = 0.2625 in2

Reduction coefficient, Ubs = 1
Shear yield load, Rgv = 0.6  Fy  Agv

  = 0.6  50  2.5625
  = 76.875 kips

Shear rupture load, Rnv = 0.6  Fu  Anv

  = 0.6  65  1.79688
  = 70.0781 kips



Tension load, Rt = Ubs  Fu  Ant

  = 1  65  0.2625
  = 17.0625 kips

Nominal block shear capacity, Rn = min Rgv,Rnv  + Rt

  = min 76.875,70.0781 + 17.0625
  = 87.1406 kips
 = 2

Shear capacity = Rn

  = 87.1406
2

  = 43.5703 kips
Applied member shear, Va = 26.5 kips

Unity = Va

Shear capacity

  = 26.5
43.6

  = 0.607798
43.6 kips  26.5 kips  (OK)
0.608  1  (OK)

Tensile strength, Fu = 65 ksi
Plate thickness, tpl = 0.25 in
Bolt row spacing, s = 3 in
Row edge distance, Lev = 1.25 in
Bolt diameter, db = 0.75 in
Number of shear planes, Ns = 1
Bolt columns, m = 1
Bolt rows, n = 4
Total length of bolt group, stotal = 9 in
Length of joint, L = stotal

  = 9 in

Bolt area, Ab = 0.441786 in2

Allowable shear stress, Fnv = 54 ksi
 = 2

Bolt shear capacity, Rn,v  = 
Fnv  Ab  Ns

  = 54  0.441786  1
2

  = 11.9282 kips
Hole diameter, dh = 0.8125 in



 = 2

Bolt bearing capacity, 
Rn,b  = 

2.4  db  tpl  Fu

  = 2.4  0.75  0.25  65
2

  = 14.625 kips

Bolt row spacing, s = 3 in
Clear distance from bolt hole to bolt hole, Lc,int = s - dh

  = 3 - 0.8125
  = 2.1875 in
 = 2

Tearout load capacity, 
Rn,to  = 

1.2  Lc,int  tpl  Fu

  = 1.2  2.1875  0.25  65
2

  = 21.3281 kips

Controlling bearing/tearout strength of interior bolt, 
Rn,i  = min

Rn,to ,
Rn,b ,Rn,v

  = min 21.3281,14.625,11.9282
  = 11.9282 kips

Clear distance from hole to edge of material, Lc,edge = Lev - 0.5  dh

  = 1.25 - 0.5  0.8125
  = 0.84375 in
 = 2

Tearout load capacity, 
Rn,to  = 

1.2  Lc,edge  tpl  Fu

  = 1.2  0.84375  0.25  65
2

  = 8.22656 kips

Controlling bearing/tearout strength of exterior bolt, Rn,e  = min
Rn,to ,

Rn,b ,Rn,v

  = min 8.22656,14.625,11.9282
  = 8.22656 kips

Number of edge bolts, Ne = m
  = 1

Number of interior bolts, Ni = m  n - Ne

  = 1  4 - 1
  = 3



Shear capacity = Rn,e   Ne + 
Rn,i   Ni

  = 8.22656  1 + 11.9282  3
  = 44.0113 kips

Applied member shear, Va = 26.5 kips

Unity = Va

Shear capacity

  = 26.5
44

  = 0.602273
44.0 kips  26.5 kips  (OK)
0.602  1  (OK)

Tensile strength, Fu = 65 ksi
Plate thickness, tpl = 0.3 in
Bolt row spacing, s = 3 in
Row edge distance, Lev = 1.5 in
Bolt diameter, db = 0.75 in
Number of shear planes, Ns = 1
Bolt columns, m = 1
Bolt rows, n = 4
Total length of bolt group, stotal = 9 in
Length of joint, L = stotal

  = 9 in

Bolt area, Ab = 0.441786 in2

Allowable shear stress, Fnv = 54 ksi
 = 2

Bolt shear capacity, Rn,v  = 
Fnv  Ab  Ns

  = 54  0.441786  1
2

  = 11.9282 kips
Hole diameter, dh = 0.8125 in

 = 2

Bolt bearing capacity, 
Rn,b  = 

2.4  db  tpl  Fu

  = 2.4  0.75  0.3  65
2

  = 17.55 kips



Bolt row spacing, s = 3 in
Clear distance from bolt hole to bolt hole, Lc,int = s - dh

  = 3 - 0.8125
  = 2.1875 in
 = 2

Tearout load capacity, 
Rn,to  = 

1.2  Lc,int  tpl  Fu

  = 1.2  2.1875  0.3  65
2

  = 25.5938 kips

Controlling bearing/tearout strength of interior bolt, 
Rn,i  = min

Rn,to ,
Rn,b ,Rn,v

  = min 25.5938,17.55,11.9282
  = 11.9282 kips

Clear distance from hole to edge of material, Lc,edge = Lev - 0.5  dh

  = 1.5 - 0.5  0.8125
  = 1.09375 in
 = 2

Tearout load capacity, 
Rn,to  = 

1.2  Lc,edge  tpl  Fu

  = 1.2  1.09375  0.3  65
2

  = 12.7969 kips

Controlling bearing/tearout strength of exterior bolt, Rn,e  = min
Rn,to ,

Rn,b ,Rn,v

  = min 12.7969,17.55,11.9282
  = 11.9282 kips

Number of edge bolts, Ne = m
  = 1

Number of interior bolts, Ni = m  n - Ne

  = 1  4 - 1
  = 3

Shear capacity = Rn,e   Ne + 
Rn,i   Ni

  = 11.9282  1 + 11.9282  3
  = 47.7129 kips

Applied member shear, Va = 26.5 kips

Unity = Va

Shear capacity



  = 26.5
47.7

  = 0.555556
47.7 kips  26.5 kips  (OK)
0.556  1  (OK)

Depth, d = 11.5 in
Plate thickness, tpl = 0.25 in
Plate yield stress, Fy,pl = 50 ksi
Applied member shear, Va = 26.5 kips
Applied tension load, horizontal component, Ta,h = 0 kips
Applied compression load, horizontal component, Ca,h = 0 kips
Gross area, Ag = d  tpl

  = 11.5  0.25

  = 2.875 in2

 = 1.5

Plate capacity in pure shear, Rv  = 
0.6  Fy,pl  Ag

  = 0.6  50  2.875
1.5

  = 57.5 kips

Unity = Va
Rv

  = 26.5
57.5

  = 0.46087

Shear capacity = Rv

  = 57.5 kips
57.5 kips  26.5 kips  (OK)
0.461  1  (OK)

Plate thickness, Web thickness = 0.3 in
Yield stress, Fy = 50 ksi
Tensile strength, Fu = 65 ksi
Bolt column spacing, scol = 0 in
Bolt row spacing, s = 3 in
Bolt rows, n = 4
Column edge distance, Leh = 2.5 in



Row edge distance, Lev = 1.5 in
Bolt columns, m = 1
Hole diameter, dh = 0.875 in
Hole length, lh = 0.875 in
Total length of bolt group, stotal = 9 in
Gross shear area, Agv = Web thickness  stotal + Lev

  = 0.3  9 + 1.5
  = 3.15 in2

Net shear area, Anv = Web thickness  stotal + Lev  - Web thickness  n - 0.5   dh

  = 0.3  9 + 1.5  - 0.3  4 - 0.5   0.875
  = 2.23125 in2

Gross tensile area, Agt = Web thickness  scol  m - 1 + Leh

  = 0.3  0  1 - 1 + 2.5
  = 0.75 in2

Net tensile area, Ant = Web thickness  scol  m - 1 + Leh  - Web thickness  m - 0.5   lh
  = 0.3  0  1 - 1 + 2.5  - 0.3  1 - 0.5   0.875
  = 0.61875 in2

Reduction coefficient, Ubs = 1
Shear yield load, Rgv = 0.6  Fy  Agv

  = 0.6  50  3.15
  = 94.5 kips

Shear rupture load, Rnv = 0.6  Fu  Anv

  = 0.6  65  2.23125
  = 87.0187 kips

Tension load, Rt = Ubs  Fu  Ant

  = 1  65  0.61875
  = 40.2188 kips

Nominal block shear capacity, Rn = min Rgv,Rnv  + Rt

  = min 94.5,87.0187  + 40.2188
  = 127.237 kips
 = 2

Shear capacity = Rn

  = 127.237
2

  = 63.6187 kips
Applied member shear, Va = 26.5 kips

Unity = Va

Shear capacity

  = 26.5
63.6



  = 0.416667
63.6 kips  26.5 kips  (OK)
0.417  1  (OK)

Tensile strength, Fu = 65 ksi
Bottom cope depth, dcb = 0 in
Top cope depth, dct = 2 in
Bolt rows, n = 4
Web thickness, tw = 0.3 in
Full section depth, d = 17.7 in
Gross shear area, Ag = tw  d - dct - dcb

  = 0.3  17.7 - 2 - 0
  = 4.71 in2

Hole diameter, dh = 0.875 in
Net shear area, An = Ag - n  dh  tw

  = 4.71 - 4  0.875  0.3

  = 3.66 in2

 = 2

Shear capacity = 0.6  Fu  An

  = 0.6  65  3.66
2

  = 71.37 kips
Applied member shear, Va = 26.5 kips

Unity = Va

Shear capacity

  = 26.5
71.4

  = 0.371148
71.4 kips  26.5 kips  (OK)
0.371  1  (OK)

Yield stress, Fy = 50 ksi
Bottom cope depth, dcb = 0 in
Top cope depth, dct = 2 in
Web thickness, tw = 0.3 in
Full section depth, d = 17.7 in
Gross area, Ag = tw  d - dct - dcb

  = 0.3  17.7 - 2 - 0
  = 4.71 in2



 = 1.5

Shear capacity = 
0.6  Fy  Ag

  = 0.6  50  4.71
1.5

  = 94.2 kips
Applied member shear, Va = 26.5 kips

Unity = Va

Shear capacity

  = 26.5
94.2

  = 0.281316
94.2 kips  26.5 kips  (OK)
0.281  1  (OK)

Shear tab yield stress, Fy = 50 ksi
Eccentricity, e = 1.49375 in
Shear tab thickness, t = 0.25 in
Shear tab depth, d = 11.5 in

Plastic section modulus about the major axis, Zx = t  d2

4

  = 0.25  11.52

4
  = 8.26562 in3

 = 1.67

Shear capacity = 

Fy  Zx

e

  = 
50  8.26562

1.67
1.49375

  = 165.673 kips
Applied member shear, Va = 26.5 kips

Unity = Va

Shear capacity

  = 26.5
165.7

  = 0.159928
165.7 kips  26.5 kips  (OK)
0.160  1  (OK)



Material setback, ms = 0.4875 in
Yield stress, Fy = 50 ksi
Bottom cope length, Cb = 0 in
Bottom cope depth, dcb = 0 in
Top cope length, Ct = 4 in
Top cope depth, dct = 2 in
k distance, k = 0.827 in
Web thickness, tw = 0.3 in
Beam depth, d = 17.7 in
Steel modulus of elasticity, E = 29000 ksi
Effective top cope depth, dct,e = max dct,0

  = max 2,0
  = 2 in

Effective top cope length, ct,e = Ct

  = 4 in
Effective bottom cope depth, dcb,e = max dcb,0

  = max 0,0
  = 0 in

Effective bottom cope length, cb,e = Cb

  = 0 in
Top flange is coped.
Depth of coped section, hc = d - dct,e - dcb,e

  = 17.7 - 2 - 0
  = 15.7 in

Maximum distance from supporting face to end of cope, e = ct,e + ms

  = 4 + 0.4875
  = 4.4875 in

Web slenderness,  = hc
tw

  = 15.7
0.3

  = 52.3333
Cope length, C = ct,e

  = 4 in

Buckling adjustment factor, f = 2  C
d

  = 2  4
17.7

  = 0.451977

Plate buckling coefficient, k = 2.2  hc

C
1.65



  = 2.2  15.7
4

1.65

  = 21.0019
Modified plate buckling coefficient, k1 = max f  k,1.61

  = max 0.451977  21.0019,1.61
  = 9.49237

Limiting slenderness for a compact web, p = 0.475  
k1  E

Fy

  = 0.475  9.49237  29000
50

  = 35.2448

Plastic section modulus at the cope, Zc = 32.0982 in3

Plastic bending moment, Mp = 
Fy  Zc

12

  = 50  32.0982
12

  = 133.742 kip  ft

Elastic section modulus at the cope, Sc = 18.2016 in3

Flexural yield moment, My = 
Fy  Sc

12

  = 50  18.2016
12

  = 75.8398 kip  ft

Flexural strength at the coped section, Mn = Mp - Mp - My   
p
 - 1

  = 133.742 - 133.742 - 75.8398   52.3333
35.2448

 - 1

  = 105.668 kip  ft
 = 1.67

Controlling strength, Rr = 

Mn

e   12

  = 
105.668

1.67
4.4875

  12

  = 169.202 kips
Shear capacity = Rr

  = 169.202 kips
Applied member shear, Va = 26.5 kips

Unity = Va

Shear capacity



  = 26.5
169.2

  = 0.156619
169.2 kips  26.5 kips  (OK)
0.157  1  (OK)

Connection depth, dconn = 11.5 in
Supporting member tensile strength, Fu,s = 65 ksi
Supporting member thickness, tsup = 0.4 in
Web axial load, horizontal component, Pa,w,h = 0 kips
Applied member shear, Va = 26.5 kips
Supporting member yield stress, Fy,s = 50 ksi
Shear area, Av = 2  dconn  tsup

  = 2  11.5  0.4

  = 9.2 in2

 = 2
 = 1.5

Gross shear capacity of support, Rv = min
0.6  Fy,s  Av ,0.6  Fu,s  Av

  = min 0.6  50  9.2
1.5

,0.6  65  9.2
2

  = 179.4 kips

Unity = Va

Rv

  = 26.5
179.4

  = 0.147715
Shear capacity = Rv

  = 179.4 kips
179.4 kips  26.5 kips  (OK)
0.148  1  (OK)

Shear tab thickness, tconn = 0.25 in
FS Weld leg size, wfs = 0.1875 in
NS Weld leg size, wns = 0.1875 in
Total effective weld throat, teff  = 0.707  wns + wfs

  = 0.707  0.1875 + 0.1875
  = 0.265125 in

Minimum specified weld size, wmin = 0.625  tconn

  = 0.625  0.25



  = 0.15625 in
Minimum specified total weld throat thickness, tmin = 2  0.707  wmin

  = 2  0.707  0.15625
  = 0.220938 in

teff  = 0.265125 in   tmin = 0.220938 in  
Weld is sized to develop the full strength of the plate.
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