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(a) (b)

FIGURE 8-3.  Frame configuration and design earthquake loading for flat roof metal
building construction with (a) fixed base and (b) pinned base.

FIGURE 8-4.  Design wind loading for flat roof metal building construction.
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(a)

(b)

(c)

FIGURE 8-5.  First three mode shapes for metal building with fixed base; (a) first mode,
(b) second mode, and (c) third mode.
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(a)

(b)

(c)

FIGURE 8-6.  First three mode shapes for metal building with pinned base; (a) first
mode, (b) second mode, and (c) third mode.
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FIGURE 8-7.  Horizontal ground displacements from Northridge earthquake.

FIGURE 8-8.  Horizontal displacement of center beam node for undamped metal
building structure with fixed base (horizontal excitation).
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FIGURE 8-9.  Vertical displacement of center beam node for undamped metal building
structure with fixed base (horizontal excitation).

FIGURE 8-10.  Moment at connection node for undamped metal building structure with
fixed base (horizontal excitation).
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FIGURE 8-11.  Horizontal displacement of center beam node for damped metal building
structure with fixed base (horizontal excitation).

FIGURE 8-12.  Vertical displacement of center beam node for damped metal building
structure with fixed base (horizontal excitation).

-0.6

-0.4

-0.2

0

0.2

0.4

0.6

0.8

0 10 20 30 40 50 60

Time (s)

H
o

ri
zo

n
ta

l D
is

p
la

ce
m

en
t 

(f
t)

-0.16

-0.14

-0.12

-0.1

-0.08

-0.06

-0.04

-0.02

0

0 10 20 30 40 50 60

Time (s)

V
er

ti
ca

l D
is

p
la

ce
m

en
t 

(f
t)



139

FIGURE 8-13.  Moment at connection node for damped metal building structure with
fixed base (horizontal excitation).

FIGURE 8-14.  Vertical ground displacements from Northridge earthquake.
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FIGURE 8-15.  Vertical displacement of center beam node for damped metal building
structure with fixed base (vertical excitation).

FIGURE 8-16.  Moment at connection node for damped metal building structure with
fixed base (vertical excitation).
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FIGURE 8-17.  Moment at connection node for damped metal building structure with
fixed base (combined excitation).

FIGURE 8-18.  Horizontal displacement of center beam node for damped metal building
structure with pinned base (horizontal excitation).
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FIGURE 8-19.  Moment at connection node for damped metal building structure with
pinned base (horizontal excitation).

FIGURE 8-20.  Vertical displacement of center beam node for damped metal building
structure with pinned base (vertical excitation).

-100000

-50000

0

50000

100000

150000

0 10 20 30 40 50 60

Time (s)

M
o

m
en

t 
(l

b
-f

t)

-0.45

-0.4

-0.35

-0.3

-0.25

-0.2

-0.15

-0.1

-0.05

0

0.05

0.1

0 10 20 30 40 50 60

Time (s)

V
er

ti
ca

l D
is

p
la

ce
m

en
t 

(f
t)



143

FIGURE 8-21.  Moment at connection node for damped metal building structure with
pinned base (vertical excitation).

FIGURE 8-22.  Moment at connection node for damped metal building structure with
pinned base (combined excitation).
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