
1

AISC Night School  - Fundamentals of Connection Design
Session 2: Fundamental Concepts Part II
October 10, 2017

Lecturer: Tom Murray, P.E., PhD
Emeritus Professor, Virginia Tech

Copyright © 2017
American Institute of Steel Construction

Thank you for joining our live webinar today.
We will begin shortly.  Please standby.

Thank you.

Need Help? 
Call ReadyTalk Support: 800.843.9166

AISC Live Webinars

Thank you for joining our live webinar today.
We will begin shortly.  Please standby.

Thank you.

Need Help? 
Call ReadyTalk Support: 800.843.9166

Today’s audio will be broadcast through the internet.

Alternatively, to hear the audio through the phone, 
dial 888-504-7949.

Passcode: 956659

AISC Live Webinars

Today’s live webinar will begin shortly.  
Please standby.
As a reminder, all lines have been muted.  Please type any 
questions or comments through the Chat feature on the left 
portion of your screen.

Today’s audio will be broadcast through the internet.
Alternatively, to hear the audio through the phone, dial
888-504-7949.
Passcode: 956659

AISC Live Webinars
AISC is a Registered Provider with The American Institute of Architects 
Continuing Education Systems (AIA/CES).  Credit(s) earned on 
completion of this program will be reported to AIA/CES for AIA 
members.  Certificates of Completion for both AIA members and non-
AIA members are available upon request.

This program is registered with AIA/CES for continuing professional 
education.  As such, it does not include content that may be deemed or 
construed to be an approval or endorsement by the AIA of any material 
of construction or any method or manner of handling, using, 
distributing, or dealing in any material or product.  

Questions related to specific materials, methods, and services will be 
addressed at the conclusion of this presentation

AISC Live Webinars



2

AISC Night School  - Fundamentals of Connection Design
Session 2: Fundamental Concepts Part II
October 10, 2017

Lecturer: Tom Murray, P.E., PhD
Emeritus Professor, Virginia Tech

Copyright © 2017
American Institute of Steel Construction

Copyright Materials

This presentation is protected by US and International Copyright 
laws.  Reproduction, distribution, display and use of the 

presentation without written permission of AISC is prohibited.

© The American Institute of Steel Construction 2017

AISC Live Webinars
Session 2: October 10, 2017 -Fundamental Concepts, Part II

This live webinar discusses eccentric bolted and welded
connections, direct loaded tension connections, block shear, the
Whitmore Section, and light bracing connections. Beam bearing
and column base plate design are also discussed. Design
examples are presented to demonstrate concepts.

Course Description

At the end of this program, participants will be able to:

• List the steps in designing an eccentric bolted  and welded 
connection.

• List the limit states in designing a light bracing connection.
• Describe the Whitmore Section concept.
• List the limit states in designing a beam bearing plate connection.

Learning Objectives

8

Presented by 
Thomas M. Murray, Ph.D., P.E.
Emeritus Professor
Virginia Tech, Blacksburg, Virginia

Fundamentals of Connection Design
Session 2: Fundamental Concepts Part 2
October 10, 2017
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9

• October 03, 2017      Fundamental Concepts Part I
• October 10, 2017      Fundamental Concepts Part II
• October 17, 2017       Shear Connections Part I
• October 24, 2017       Shear Connections Part II 
• November 07, 2017 Moment Connections Part I
• November 14, 2017  Moment Connections Part II
• November 28, 2017  Introduction to Seismic Connections
• December 05, 2017   Bracing Connections and More

SCHEDULE

FUNDAMENTAL CONCEPTS
PART II

10

• Eccentric Bolted and Welded Connections

• Direct Loaded Tension Connections

• Light Bracing Connection Example

• Beam Bearing Plate Design

• Column Base Plate Design

TOPICS

11

ECCENTRIC
BOLTED AND WELDED

CONNECTIONS

12
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13

Bolts: Eccentric Connections

= +
M u= P u e

Elastic Method

Pu Pue

14

Bolts: Eccentric Connections

e

c.g.I.C.

l o Pu

I.C.

P u

ru max

c.g.

lo e

Instantaneous Center of Rotation Method

Bolts: Eccentric Connections

15

φPn = C x φrv
ϕ = 0.75

Example: Eccentric Bolted Connection
Determine φPn

φPn = C (from Table 7-7) x φrv

From Manual Table 7-7, Angle = 0o

with e = 8 in. and n=4
C = 2.93 

From Manual Table 7-1, 
for ¾ in. A325-N:
φrv = φFnvAb = 17.9 k/bolt

φPn = 2.93 x 17.9 = 52.4 k

16

φPn

ex = e = 8"

s = 3"

s = 3"

s = 3"

3" 3/4" 
A325-N 
Bolts
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Example: Eccentric Bolted Connection

17

n  = 4
ex = 8 in.
C  = 2.93

Welds: Eccentric Connections

18

Pu

c.g. c.g.+=

Pu

Mu = Pu e

Elastic Method

Welds: Eccentric Connections

19

Pu

c.g.I.C.

elo

I.C.

ru max

Instantaneous Center of Rotation Method

Eccentric Weld Strength

20

Welds: Eccentric Connections
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21

Rn = CC1DL
φ = 0.75
Parameters:
C1 = Exx/70
k  x (at bottom   

of Table)
x & a  C

Welds: Eccentric Connections

22

Example: Determine φPn

φPn

8"

6" 8"

E70XX
5/16

E70XX
5/16

L = 8" c.g.

xL
kL

ex= aL φPn

Example: Determine φPn

23

kL = 6 in.      k = 6 /8 = 0.75
Using Manual Table 8-8:    x = 0.225 
xL = 0.225 x 8 = 1.8 in. (location of c.g.)

φPn

8"

6" 8"

E70XX
5/16

E70XX
5/16

L = 8"

φPn

c.g.

xL
kL

ex = aL

Example: Determine φPn

24

Manual Table 8-8
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Example: Determine φPn

25

With ex= aL
a = (6.0+8.0-1.8)/8.0 = 1.53

Using Manual Table 8-8: C = 1.59
D = 5 (since 5/16” weld)
C1 = 1.0  (since E70XX weld)

ϕPn = ϕC C1 D L 
= 0.75 x 1.59 x 1.0 x 5 x 8.0 
= 47.7 k

φPn

8"

6" 8"

E70XX5/16

E70XX 5/16

Example: Determine φPn

26

Manual Table 8-8

27

DIRECT LOADED TENSION 
CONNECTIONS

φTn

5/16 2L 4 x 3 1/2 x 1/4 LLBB
5/8" PL

28

• Tension Yielding
• Tension Rupture
• Block Shear
• Bearing and Tear Out 
• Bolt Rupture 
• Weld Rupture 
• Whitmore Section Considerations
• For Design: Tu < φTn

Applicable Limit States
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Limit State: Tension Rupture

29

Specification D2
Tension Yielding 

φ = 0.9
Tn = Fy Ag         (Spec. D2-1)

Note: Tension yielding is actually a member limit state.

Fy
φTn

30

Specification D2
Tension Rupture 

φ = 0.75
φTn = 0.75 Fu Ae                            (Spec. D2-2)

Fu = tensile strength
= 58 ksi for A36; 65 ksi for A992 & Gr50

Ae = effective net area = U An

U   = reduction or shear lag coefficient

An  = net area

Limit State: Tension Rupture

31

Limit State: Tension Rupture
Reduction or Shear Lag Coefficient 

32

Limit State: Tension Rupture
Reduction or Shear Lag Coefficient 
Ex. Specification Table D3.1, Case 2

c.g.
+

L, out-to-out bolt distancel = out-to-out bolt distance

Tu

x

U = 1 - x /l
_
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33

Limit State: Tension Rupture

U = 1 - x/l
l = out-out bolt distance 

Reduction or Shear Lag Coefficient 

_

where

Note: l1 and l2 not less than 4 times fillet weld size.

34

Limit State: Tension Rupture

1 2  
2

l ll +=

Reduction or Shear Lag Coefficient
Ex. Specification Table D3.1 Case 4

Tuw

l

Fu

35

Limit State: Tension Rupture
Reduction or Shear Lag Coefficient
Ex. Common Connection

36

Limit State: Tension Rupture

An = Net Area = Ag – ΣAh’ + Σ Stagger
Ag = gross area of cross-section
Ah’ = effective area of hole

= (hole diameter + 1/16 in.) tp

Stagger = (s2/4g)tp (Specification B4.3b)

Note:  An < 0.85 Ag for Tension Splice Plates
(Rule does not apply to members.)

Net Area
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37

Limit State: Tension Rupture

g

s

Tu

g 
g Tu

Net Area
Stagger Term = (s2/4g)tp

38

Limit State: Block Shear Strength

•Failure occurs when shear forces reach the smaller of 
shear yield and shear rupture. 

• The tension area is at rupture when failure occurs.

Specification J4.3
Block Shear Strength

Tension Rupture

Tu

Tu

Shear Yield or Shear Rupture

39

Limit State: Block Shear Limit State: Block Shear Strength

40

ϕ = 0.75
Rn = [0.6FuAnv+UbsFuAnt] < 

[0.6FyAgv +Ubs FuAnt]  (J4-5)
Or,

Specification J4.3
Block Shear Strength

Shear Rupture                     
min   Shear Yield

Rn = + Ubs Tension Rupture

Ant

φTn

Agv , Anv
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Limit State: Block Shear Strength

41

Shear Rupture                     
min   Shear Yield

Rn = + Ubs Tension Rupture

Specification J4.3
Block Shear Strength

• Shear Rupture      =  0.6FuAnv      (net shear area)
• Shear Yield          =  0.6FyAgv     (gross shear area)
• Tension Rupture  =  FuAnt (net tension area)
• Ubs = 1.0 for Direct Loaded Connections

A , A

φTn

gv nv

Ant

Limit State: Block Shear Strength
Example: Anv= 2.53 in2      Agv= 3.625 in2 

Ant= 0.781 in2   Ubs = 1.0
A36 Steel:  Fy = 36 ksi  Fu = 58 ksi

0.6x58x2.53  = 88.0 
min    0.6x36x3.625 = 78.3

=  78.3 + 45.3 = 123.6 k
φRn = 0.75x123.6 = 92.7 k

(Note: See following example for area calculations)

42

+ 1.0x58.0x0.781 Rn =

Limit State: Block Shear Strength

43

Welded Connections

Tu

Shear 
Areas

Tension Area

Case I

Note: Anv = Agv

Shear Areas
Tension Areas

Case II

44

Whitmore Section -- Welds

30°

30°

Critical
Section

Tu
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45

Whitmore Section -- Welds

46

Whitmore Section -- Bolts

30°

30°

Critical
Section Tu

47

Example.  Determine φTn.
A36 Steel 3/4 in. A325-N Bolts

Light Bracing Connection

11
4"

3"3"
11

4"

7" 5"2"
φΤn

5/16
5/8" PL

A

A
2L 4 x 3 1/2 x 1/4 LLBB
Ag = 3.64 in.
x = x = 0.897 in.

2

Section A-A

Light Bracing Connection

48

Limit States:
Angles:  

1-1 Tension Yield
2-2 Tension Rupture
3-3 Block Shear

Shear Transfer Between Elements:
4-4 Angle Bearing and Tear Out
4-4 Bolt Shear Rupture
4-4 Plate Bearing and Tear Out

φTn

12

4 43

123
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49

Limit States:
Plate:    

5-5 Tension Yield
6-6 Tension Rupture

Weld:   
7-7 Weld Rupture

7  5, 6

7  5,6

Light Bracing Connection Light Bracing Connection

50

Angle Yielding

φTn = 0.9 Fy Ag 

= 0.9 x 36 x 3.64 = 118 k

φTn

2L 4 x 3 1/2 x ¼ LLBB
Ag = 3.64 in.2

Light Bracing Connection

51

Angle Rupture

3/4 in. A325-N Bolts

φTn = 0.75 Fu Ae = 0.75 FuUAn
An = Ag - Ah’ = 3.64 – (0.5) (3/4 + 1/16 + 1/16)

= 3.18 in2

U  = 1 - x/l = 1 – 0.897/6 = 0.850

φTn = 0.75 x 58 x 0.850 x 3.18 = 118 k

φTn

2L 4 x 3 1/2 x ¼ LLBBl = 6 in.

x = x = 0.897 in.

Angle Block Shear

Anv = 0.5 [7.25 - (2.5 x 7/8)] = 2.53 in2

Agv = 0.5 x 7.25 = 3.625 in2

Ant = 0.5 [2.0 – (0.5 x 7/8)] = 0.781 in2

Light Bracing Connection

A , A

3"3"

2"

1 ¼ "

gv nv

Ant

52

ϕTn
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Light Bracing Connection

Rn = min + Ubs Tension Rupture

53

= min + 1.0x58x0.781

A , A

3"3"

2" φTn

1 ¼ "

gv nv

Ant

Angle Block Shear

Shear Rupture                  
Shear Yield
0.6x58x2.53 = 88.0 
0.6x36x3.625 = 78.3

φRn = 0.75 (78.3 + 45.3) = 92.7 k

Shear Transfer Between Elements

Strength at Each Bolt/Hole is the minimum of:       
- Angle Bearing / Tear Out
- Bolt Shear Rupture
- Plate Bearing / Tear Out

Light Bracing Connection

54

Specification Section 
J3.6 User Note

Shear Transfer Between Elements
Angle Bearing / Tear Out:

Bearing:  2.4Futd = (2.4 x 58) (0.5 x 3/4) = 52.2k
Edge:      1.2Fulct  = (1.2 x 58) (1.25 - 13/32) (0.5)

= 29.4 k < 52.2 k (Tear-Out Controls)
Other:     1.2Fulct  = (1.2 x 58) (3.0 - 13/16) (0.50)

=  76.1 k > 52.2 k (Bearing Controls)

Light Bracing Connection

55

Shear Transfer Between Elements
Bolt Shear Rupture:

¾ in. A325-N Bolts in Double Shear
With Fnv =54.0 ksi from Specification Table J3.2

rv = Fnv Abns = 54 x 0.4418 x 2
= 47.7 k/bolt (nominal strength)

Light Bracing Connection

56
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Shear Transfer Between Elements
Plate Bearing / Tear Out:

Bearing:  2.4Futd = (2.4 x 58) (0.625 x 3/4) = 65.3 k
Edge:      1.2FuLct  = (1.2 x 58) (1.25 - 13/32) (0.625)

= 36.8 k < 65.3 k (Tear-Out Controls)
Other:     1.2FuLct  = (1.2 x 58) (3.0 - 13/16) (0.625)

=  95.1 k > 65.3 k (Bearing Controls)

Light Bracing Connection

57

Light Bracing Connection

Plate Brg./T.O. Bolt Rupture Angles Brg./T.O.

58

Shear Transfer Between Elements

65
.3

k

36
.8

65
.3

k

47
.7

k
47

.7
k

47
.7

k

φTn

29
.4

k
52

.2
k

52
.2

k

ϕTn = 0.75(36.8 + 47.7 + 29.4) = 85.4 k

Light Bracing Connection
Plate Yielding at Whitmore Section:

Ag = 0.625 x 6.48 = 4.05 in2

φTn = 0.9 Fy Ag
= (0.9 x 36) (4.05) =131 k

59

5/8 in. Plate

ϕTn

30°

30°

6.93 in.  6.48 in.

Light Bracing Connection

60

Plate Rupture at Whitmore Section

Ae = UAn U = 1.0 for plates
An = (6.48 –0.875)(0.625) 

= 3.50 in2

φTn = 0.75 Fu Ae
= (0.75 x 58) (1.0 x 3.50) = 152 k

5/8 in. Plate

ϕTn

30°

30°

6.93 in.  6.48 in.
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Weld Rupture

Tn = 1.392 (1.5) D Lweld

= 1.392 (1.5) (2 x 5) 7.0 = 146 k

61

30°

30°

φTn7"

5/16

Light Bracing Connection
Connection Design Strength

φTn =  85.4 k (Shear Transfer Between Elements)

62

11
4"

3"3"
11

4"

7" 5"2"
φΤn

5/16
5/8" PL

A

A
2L 4 x 3 1/2 x 1/4 LLBB
Ag = 3.64 in.
x = x = 0.897 in.

2

Light Bracing Connection

63

BEAM BEARING 
LIMIT STATES

1. Beam Web Local Yielding 
(Specification J10.2)

2. Beam Web Local Crippling 
(Specification J10.3)

3. Bearing Plate Bending
4. Bearing on Concrete 

(Specification J8)

4

3

A

1, 2

A

Vu

Section A-A

4 3

1, 2

64

Beam Web Local Yielding

lb

lb + 2.5kk = kdesign
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lb

lb + 2.5k

65

Specification J10.2
Web Local Yielding

φ = 1.0
Rn = (2.5kdesign + lb)Fyw tw at supports
Rn = (5.0kdesign + lb)Fyw tw interior loads

Beam Web Local Yielding

66

Specification J10.3   
Web Local Crippling @ >d/2

φ = 0.75
1.5

yw fb2
n w f

w

 EF  tlR   0.8 t  1 3 Q
d t

    = +   
    

w

f

t
t

Beam Web Local Crippling

(Spec.J10-4)

Note: Qf = 1.0 for wide flange sections.

67

Specification J10.3   
Web Local Crippling @ <d/2

b

1.5
yw fb2

n w f
w

l d   0.2

E F  tlR   0.40 t  1 3  Q
d t

<

    = +   
    

w

f

t
t

b

1.5
yw fb2

n w f
w

l d   0.2

E F  t4 lR   0.40 t  1   - 0.2  Q
d t

>

    = +   
    

w

f

t
t

Beam Web Local Crippling

(J10-5a)

(J10-5b)

68

Specification J8
Column Bases and Bearing on Concrete

φc = 0.65

(a) On the full area of a concrete support
Pp = 0.85fc′A1

(b) On less than the full area of a concrete support

Note: The limit < 1.7f’c is equivalent to A2/A1 < 4

p c 1 2 1 c 1P 0.85f A A /A 1.7f A′ ′= ≤

Bearing on Concrete

(Spec. J8-1)

(Spec. J8-2)
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69

A1 = area of steel bearing on concrete, in.2
A2 = area of the portion of the supporting surface 

that is geometrically similar to and concentric 
with the loaded area,  in.2

e

Section A-A

e

A 2

e

e

A2 Measured
On This Plane
Concrete Wall

A A

Loaded 
Area, A1

Beam Bearing: Concrete Crushing

70

Plan View End View

Beam Bearing: Plate Bending
Note:  1 in. wide 
plate strip is used 
for calculations.

1"

B

lb

n = B/2 - k

k = kdesign

71

fpu = Ru /A1 = pressure due to reaction           

Mu= fpu (1) n2/2 < φMp

φMp = 0.9 Fy Zx = 0.9Fy(1 x tp
2/4)

Beam Bearing: Plate Bending

Plate Bending Section

1“ Plate Stripn=B/2 – kdesign

tp

fpuMu

A

A
Section A-A

72

Substituting:

Plate Bending Section

1“ Plate Stripn=B/2 – kdesign

tp

fpuMu

A

A
Section A-A

2
p u

p ,m in
y

2 f nt =
0 .9 F

Beam Bearing Plate Example
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73

Ex. Determine if lb = 5 in. is adequate. 
Determine required Plate Width, B.   
Determine required Plate Thickness,tp. 

Ru = 80 k
Plate  Fy = 36 ksi
Concrete fc′= 3.0 ksi

Vu = 80 k

Concrete
Wall

lb = 5"

8"

Beam Bearing Plate Example

74

Properties: W18x76 A992
Fy = 50 ksi
bf   = 11.0  in.
tf = 0.680 in.
d = 18.2 in.
tw = 0.425 in.
k   = 1.08 in.  (design)

Beam Bearing Plate Example

75

Beam Bearing Plate Example
Web Local Yielding:

Fyw = 50 ksi
kdesign = 1.08 in.

tw = 0.425 in.

φRn = 1.0 (2.5kdesign + lb)Fyw tw

= 1.0 (2.5 x 1.08 + 5.0) (50 x 0.425)
= 164 k  > Ru = 80k   OK

Vu = 80 k

Concrete
Wall

N = 5"

8"

lb = 5

76

Web Local Crippling: Fy = 50 ksi  
At < d/2:
lb /d = 5/18.21 = 0.27 > 0.2    Qf = 1.0

= 159 k

φRn = 0.75 x 159 =  119 k > Ru = 80k   OK
lb = 5 in. is Adequate

1.5
s y fb2

n w
w

1.5
2

E  F  t4 lR   0.40 t  1   - 0.2  
d t

4 x 5.0 0.425 29000x50x0.680  0.40x0.425  1   - 0.2  
18.21 0.680 0.425

w

f

t
t

    = +   
    
   = +   

    

Beam Bearing Plate Example

(Spec. J10-5b)Qf
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77

Plan View

A2 (8 in. x 16 in.)

11"13"16"

5"
8"

A1 (Try Plate 5 x 13)
B > bf = 11.0 in.

Beam Bearing Plate Example

78

Concrete Crushing:  
With: B = 13 in. > bf = 11 in.

lb = 5 in.

A1 = 5 x 13 =  65 in2

A2 = 8 x 16 = 128 in2

A2/ A1 = 1.96 < 4

Beam Bearing Plate Example

A 1

A 2

8"

11"13"16"

5"

79

Concrete Crushing:  

( ) ( )

2
c 1

1
 0.85 f   

128       0.65 0.85 3.0  65
65

        151 k  80 k  OK

p
AP A
A

′φ = φ

= ×

= >

Beam Bearing Plate Example

A 1

A 2

8"

11"13"16"

5"

80

Plate Bending:
Fy = 36 ksi
fpu = Ru /A1 = 80/(5 x 13) = 1.23 ksi

n = B/2 – kdesign = 13/2 – 1.08
= 5.42 in.

2
pu

p
y

2

2f n
t =

0.9F

2 1.23 5.42 1.49 in.
0.9 36

× ×= =
×

Beam Bearing Plate Example

Use PL 1-1/2 in.



21

AISC Night School  - Fundamentals of Connection Design
Session 2: Fundamental Concepts Part II
October 10, 2017

Lecturer: Tom Murray, P.E., PhD
Emeritus Professor, Virginia Tech

Copyright © 2017
American Institute of Steel Construction

81

Use PL 1-1/2 x 5 x 1’-1” A36

V u = 85 k

Concrete
Wall

5"

8"

Beam Bearing Plate Example

82

COLUMN BASE
PLATE DESIGN

83

Required Column Base Plate Thickness

fpu = Ru /BN             
Let m′ = max (m or n)
Mu= fpu (1) m′2/2

What is tp if m and n are very small?

22 '
0.9

pu
p

y

f m
t

F
=

Column Base Plate Design

84

Lightly Loaded Column Base Plates

Column Base Plate Design

Bearing Area

c

c
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85

Lightly Loaded Column Base Plates
For lightly loaded base plates, replace m′ with 

l = max {m, n, λn′}, where

and 

( )2

4 f u

pf

db PX
Pd b

 
 =
  φ+ 

Column Base Plate Design

1
4 fn db′ =

22
0.9

pu
p

y

f
t

F
=



2 1 .0
1 1 -

X
X

λ = ≤
+

86

Ex.: Determine if the column base plate shown is 
adequate if Pu = 250 k.

Column: 
W10x33  d = 9.73 in.  bf = 7.96 in.
PL 1-½ x 18 x 1’-6” A36
Concrete Pedestal:

24 in. by 24 in
fc′ = 3.0 ksi

Column Base Plate Design Example

18”

24”

24
”

18
”

o o

o o

87

Concrete Crushing
A1 = 18 x 18 = 324 in2

A2 = 24 x 24 = 576 in2

A2/A1 = 576/324 = 1.78 < 4

Column Base Plate Design Example

( ) ( )

2
c 1

1
 0.85 f   

       0.65 0.85 3.0  324 1.78
        716 k  250 k  OK

p
AP A
A

′φ = φ

= ×
= > 18”

24”

24
”

18
”

o o

o o

88

Plate Bending
n = 5.82 in.   m = 4.38 in.

Column Base Plate Design Example

(1 / 4)

(1 / 4) 9.73 7.96
2.20 in.

fn db

x

′ =

=
=

( )

( )

2

2

4

4 9.73 7.96 250 0.346
7169.73 7.96

f u

pf

db PX
Pd b

x x

 
 =
  ϕ+ 
 

= = 
 + 

7.96”

18”

5.82

9.73”

4.38”

9.24”

6.375.82

18”

4.38”
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89

Plate Bending

Column Base Plate Design Example

l = max {m, n, λn′}
= max {4.38,5.82,1.43} = 5.82 in.

fpu = Pu /BN = 250/(18x18) 
= 0.772 ksi

7.96”

18”

5.82

9.73”

4.38”

9.24”

6.375.82

18”

4.38”

2 2 0 .3 4 6
1 1 - 1 1 - 0 .3 4 6
0 .6 5 0 1 .0

' 0 .6 3 5 2 .2 0 1 .4 3 in .

X
X

n x

λ = =
+ +

= ≤
λ = =

90

Column Base Plate Design Example

PL 1-½ x 18 x 1’-6” A36
is Adequate.

2 22 2 0.772 5.82
0.9 0.9 36

1.27 in. 1.5 in.

pu
p

y

f x xt
F x

OK

= =

= ≤



18”

24”

24
”

18
”

o o

o o

Plate Bending

91

Variation of φPn with Base Plate Thickness

Column Base Plate Design

BN = bfd

m or n

c

Required tp

φPn

c

c

Thank You for 
Attending

Next Up

92

End of Session 2
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• October 17, 2017    Shear Connections Part I

TOPICS
• Types of Framing Connections
• Design Considerations
• New Limit States for Framing Connections
• Shear End-Plate Connections
• Double Angle Connections

Next Session

93

Individual Webinar Registrants

Within 2 business days…

• You will receive an email on how to report attendance from: 
registration@aisc.org.

• Be on the lookout:  Check your spam filter!  Check your junk 
folder!

• Completely fill out online form.  Don’t forget to check the boxes 
next to each attendee’s name!

CEU/PDH Certificates

Individual Webinar Registrants

Within 2 business days…

• New reporting site (URL will be provided in the forthcoming 
email).

• Username:  Same as AISC website username.
• Password:  Same as AISC website password.

CEU/PDH Certificates

One certificate will be issued at the conclusion of 
all 8 sessions.

8-Session Registrants
CEU/PDH Certificates
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Access to the quiz: Information for accessing the quiz will be emailed to you by 
Wednesday.  It will contain a link to access the quiz.  EMAIL COMES FROM 
NIGHTSCHOOL@AISC.ORG

Quiz and Attendance records: Posted Tuesday mornings.  www.aisc.org/nightschool 
- click on Current Course Details.

Reasons for quiz:  

•EEU – must take all quizzes and final to receive EEU
•CEUs/PDHS – If you watch a recorded session you must take quiz for 
CEUs/PDHs.
•REINFORCEMENT – Reinforce what you learned tonight. Get more out of the 
course.

NOTE:  If you attend the live presentation, you do not have to take the quizzes to 
receive CEUs/PDHs.

8-Session Registrants
Access to the recording: Information for accessing the recording 
will be emailed to you by this Wednesday. The recording will be available 
for three weeks.  For 8-session registrants only. EMAIL COMES FROM 
NIGHTSCHOOL@AISC.ORG.

CEUs/PDHS – If you watch a recorded session you must take AND 
PASS the quiz for CEUs/PDHs.

8-Session Registrants

Find all your handouts, quizzes and quiz scores, 
recording access, and attendance information all in one 
place!

Night School Resources for 8-
session package Registrants

Go to www.aisc.org and sign in.

Night School Resources for 8-
session package Registrants
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Go to www.aisc.org and sign in.

Night School Resources for 8-
session package Registrants

Go to www.aisc.org and sign in.

Night School Resources for 8-
session package Registrants

Go to www.aisc.org and sign in.

Night School Resources for 8-
session package Registrants

• Weekly “quiz and recording” email.
• Weekly updates of the master Quiz and Attendance  record 

found at www.aisc.org/nightschool.  Scroll down to Quiz and 
Attendance records.

o Updated on Wednesday mornings.

Night School Resources for 8-
session package Registrants
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• Webinar connection information:
o Found in your registration confirmation/receipt.
o Reminder email sent out Tuesday mornings.

• Link to handouts also found here.

Night School Resources for 
All Registrants

106

Thank You
Please give us your feedback!

Survey at conclusion of webinar.


