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~~ SUMMARY FOR INPUT DATA OF EXAMPLE 1 ™

NUMBER OF NODAL POINTS -
NUMBER OF ELEMENTS =
NUMBER OF DIFFERENT MEMBERS =

NUMBER OF SUPPORTS -
NUMBER OF HINGED SUPPORTS =

o MM = & @

LOADING CONDITION

ok X Y Z
t Kip. )

1 0 4 b} 0
= 0 0 =20 0
3 0 0 o ]
4 1] 4 0 0
5 0 1] =20 0
6 0 0 o 4]
7 1 1] 0 0
8 1 1] 0 4]

NUMBER OF MEMBER MCTI?ITY MOMENT CAPACITIES

..._ﬂummmmﬂﬁ

Y #dek HJDE-Q M)DM ﬂ-* I*D]Jw NODE-J

3724.4

2 1 2 3724.4 3724.4

3 2 3 3724.4 3724.4

4 8 3 3724.4 3724.4

5 1 4 3724.4 3724.4

6 4 5 3724.4 3724.4

] 5 6 3724.4 3724.4

8 3 6 3724.4 3724.4
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THE NUMBER OF BASIC INDEPENDENT MECHANISMS = 10
COEFFICIENT OF VIRTUAL ROTATION EGUILIBIUM

BASIC MECHANISM 1 BASIC MECHANISM 2
NODE-I NODE-J NODE-I NODE-J

 ELEMENT 1 0 -1 0 0
ELEMENT 2 -1 0 0 -1
ELEMENT 3 0 0 " 0
ELEMENT 4 0 0 0 0
ELEMENT 5 -1 0 0 0
ELEMENT 6 0 0 0 J
ELEMENT 7 0 0 0
8 0 0 0

ELEMENT

BASIC MECHANISM 4

Nunj‘iﬂi",’f op . NODE-TI NODE-J
ELEMENT : \c

1 0 0
ELEMENT 2 0 0
ELEMENT 3 0 0
ELEMENT 4 0 0
ELEMENT § 0 -1
ELEMENT 6 -1 0
ELEMENT 7 0 0
ELEMENT 8 - 0 0
BASIC MEGHEENTSH™ BASIC MECHANISM 6
NODE DE NODE- I NODE-J
ELEMENT 1 L) o 0
ELEMENT 2 ,r; 0 0
ELEMENT 3 0 0
ELEMENT = 4 il o 0
ELEMENT 5 0 0
- ELEMENT 6 0 0
e ﬂumwﬂmw .
ELEMENT El’] ﬂ ? -1

q Wlﬁ%ﬁﬂ“ﬂﬂmﬁﬂ ANYRR EFian,

ELEHEHT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT

o000 0OHHFHDO
OO0 OoOHHO

I
OO0 OoOHHOOK

ﬂ
0
=1
0
0
0
0

B - - N A



BASIC MECHANISM 9 BASIC MECHANISM 10

NODE-I NODE-J NODE-1I NODE-J
ELEMENT 1 0 0
ELEMENT 2 0 0
ELEMENT 3 0 0
ELEMENT 4 0 0
ELEMENT 5 -1 -1
ELEMENT 6 0 0
ELEMENT 7 0 0
ELEMENT 8 -1 -1
v OR ( Ti )
T
Tv
T ;
&
. T
T
T
T
(7
rfPBI"s ME
NO E- NGDE -J
sem: U NN
ELEMENT ﬂs
ELEMENT YES
ELE é]
ﬁﬁ'ﬂﬂ‘im NWI'J‘V]EI’IMI
ELEMENT 7 YES
ELEMENT 8

YES = POSITION OF PLASTIC HINGE
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~~ SUMMARY FOR COLLAPSE LOAD ANALYSIS OF EXAMPLE 1 ~~7

kkkkkkkkRkkkkkkk bk ek ek hkkkkkk kR kR kR Rk kR Rk kR kR Rk kR kK

MEMBER NO. HINGE ROTATION(NODE-I) HINGE ROTATION(NODE-J)

( RAD.) ( RAD.)
1 -1.077E-01 0.000E+00
2 0.000E+00 0.000E+00
3 2.155F -2.155E-01
4 0771 0.000E+00
5 0.000E+00
6 0.000E+00
7 0.000E+00
8 2.155E-01
COLLAPSE LOAD FAC :8.026E+00

\ y:
J
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~~ SUMMARY FOR INPUT DATA OF EXAMPLE 2 ™

NUMBER OF NODAL POINTS = 11
NUMBER OF ELEMENTS = 11
NUMBER OF DIFFERENT MEMBERS = 3
NUMBER OF SUPPORTS = 3

NUMBER OF HINGED SUPPORTS ==

JOINT NO. LOADING CONDITION
X ek X Y Z
{ Kip. }
1 0 5 0 0
2 0 0 -30 0
3 0l 0 0 0
4 0 5 0 0
5 0 -30 0
6 ﬂﬂJElﬂ’J WH'VI?WEI']ZF]? TG el
7 24 0 -30 0
o/
mmmmwwwmﬂ fER s
0 0 0
e AR 1 1 20 0 0 0 0
11 1 1 1 40 0 0 0 0
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NUMBER OF MEMBER CONNECTIVITY MOMENT CAPACITIES
( Kipi -Ftl-o ]’

4k NODE-I NODE-J ##¥ NODE-I

NODE-J

38.18
76.36
76.386
38.18
38.18
97.27
o7.27
38.18
o7.27
97.27
38.18

.EI
AULINENINEINS
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COEFFICIENT OF VIRTUAL ROTATION EGUILIBIUM

ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT

ELEMENT

ELEMENT"

ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT

ELEMENT

ELEHENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT

1
2
3
4
5
6
7
8
9
10
i b :

1
2
3
1
5
6
7
8
9
10
11

ﬂﬁﬁ’ﬁﬂﬂwﬁw mn«%
%hﬁ:ﬂm aqnﬁmu

E
7
8
9
10
11

-

THE NUMBER OF BASIC INDEPENDENT MECHANISMS =

BASIC MECHANISHM 1

NODE-I

oooorroaorQo

\

D
=1

(=N =l =

\

NODE-J

cooooOoOrHo

T

=a

BASIC MECHANISM 2

NODE-I

(el =Neloleliolsq gt =

|
ocooc0oOoHOoOoOOO

ﬁwawﬂwﬁh

ooHOOOO

NODE-J

oo o0o-Oo

BASIC MECHANISM 4
NCODE-I

NODE-J

0
0

oocbooco+HOO

SIC MECHANISM 6

NODE-J

cooo-HMODOoOOOOO

13



BASIC MECHANISM 7 BASIC MECHANISM 8

NODE-I NODE-J NODE-I NODE-J
ELEMENT 1 0 0 0 0
ELEMENT 2 0 0 0 0
ELEMENT 3 0 0 0 0
ELEMENT 4 0 0 0 0
ELEMENT 5 0 0 0 0
ELEMENT 6 0 0 0 0
ELEMENT 17 0 0 0 0
ELEMENT 8 0 0 0
ELEMENT 9 0 0 0
ELEMENT 10 1 0 =1
ELEMENT 11 0 4 0 -1

BASIC MECHANISM 10

 NODE-I NODE-J
ELEMENT 1 0 0
ELEMENT 2 0 0
ELEMENT 3 0 0
ELEMENT 4 0 0
ELEMENT 5 0 0
ELEMENT 6 <1 =1
ELEMENT 7 1 1
ELEMENT 8 0 0
ELEMENT 9 0 0
ELEMENT 10 0 0
ELEMENT 11 0 0

BAS ‘"I ) BASIC MECHANISM 12

NODE- 7| NODE-I NODE-J

v

ELEMENT —;, =1 0 0
ELEMENT 0 0
SEE B ugAnENINeINg: :
ELEMENT 0
ELEMENT 0
EL 0
ﬁaxﬁnimumfmmé’a :
ELEME} 0
EL T =
ELEMENT 1n a 1
ELEMENT 0 u u 0

80



BASIC MECHANISM 13
NODE-1 NODE-J

ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT

I

OO0 0O0ONMNOOMN

1

o 0 00 =3 D O b Lo DD
OO0 OoOO0O0OMNOON

O

N

\\“\\ FACTOR ( Ti )

ﬂuﬂﬁﬁ%%‘%ﬁﬁm

YES

LEHEHT 5
ELEMENT 6
ELEMENT 7 YEE - ?ES
ELEMENT 8 YES 0
ELEMENT 9 0 0
ELEMENT 10 YES 0
ELEMENT 11

YES ~YES

YES = POSITION OF PLASTIC HINGE
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~~' SUMMARY FOR COLLAPSE LOAD ANALYSIS OF EXAMPLE 2 ™~

kkkkREER kR Rk kR kR R Rk kR kR kR bk kR R R ARk R R R Rk R kR Rk Rk Rk k K

MEMBER NO. HINGE ROTATION(NODE-I) HINGE ROTATION(NODE-J)

( RAD.) ( RAD.)
1 -9,259E-02 0.000E+00
2 0.000E+00 0.000E+00
3 0.000E+00
4 1.852E-01
5 0.,000E+00
6 0.000E+00
7 -1.852E-01
8 0.000E+00
9 0.000E+00
10 .0.000E+00
11 §. 258502 1.852E-01
.000E+00

COLLAPSE LOAD éf
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~~ SUMMARY FOR INPUT DATA OF EXAMPLE 3 ™

NUMBER OF NODAL POINTS —- =

NUMBER OF ELEMENTS =

NUMBER OF DIFFERENT MEMBERS =

NUMBER OF SUPPORTS -

o w w @ =

NUMBER OF HINGED SUPPORTS —---

N
JOINT NO. OO '  COORDINATE LOADING CONDITION

Y Z
(P)
1 0 0 0
2 0 0 0 0
3 0 0 -4 0
4 0 : 0 0 0
5 1 1 0 0™ 0 0 0
‘a [V
i ﬂﬂﬂ?ﬂﬁl'ﬂ?ﬂﬁlﬂﬂ'ﬁ S
7 Q 1 1 0 ) 0 0
¢ o o/



NUMBER OF MEMBER CONNECTIVITY MOMENT CAPACITIES
( PL)

#4¥¥ NODE-I NODE-J ##¥ NODE-I NODE-J

;e s W M =
= N W W =
[ = I <+ N < = R R
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THE NUMBER OF BASIC INDEPENDENT MECHANISMS =
COEFFICIENT OF VIRTUAL ROTATION EGUILIBIUM
BASIC MECHANISM 1 BASIC MECHANISH 2
NODE-I NODE-J NODE-TI NODE-J
ELEMENT 1 0 -1 0 0
ELEMENT 2 1 0 0 2
ELEMENT 3 0 ' = 0
ELEMENT 4 0 0 0
ELEMENT 5 0 0 0
ELEMENT 6 0 0 <y
BASIC MECHANISM 4
NODE-1I NODE-J
ELEMENT 1 0 0
ELEMENT 2 0 0
ELEMENT 3 0 0
ELEMENT 4 0 &y
ELEMENT 5 0 =1
ELEMENT 6 0 0
AN TS BASIC MECHANISM 6
NODE-I -~ N0 NODE-TI NODE~J
ELEMENT 1 (i =%.5 ~1.5
ELEMENT 2 |7 Z 0 0
ELEMENT 3 = 0 0
ELEMENT 4 I : T 0 0
ELEMENT 5 0 - =758 =%
ELEMENT 1 -1

AU INENINGINT

AR TN INYINY
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VALUE OF AMPLITUDE FACTOR ( Ti )
T1 = =6.000E+00

T 2 = =-4.000E+00

T 3 = -4,000E+00

T 4 = 1.333E+00

T 5 = 1.333E+00

T 6 = 4

ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT

Lo 4 P L T

AuLINENINeINg
PMINATAUNIINGIY
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~~ SUMMARY FOR COLLAPSE LOAD ANALYSIS OF EXAMPLE 3 ™7

B T T T T e et bt **

MEMBER NGL HINGE ROTATION(NODE-I) HINGE ROTATION(NODE-J)

( RAD.) ( RAD.)
1 -6.000E-01 ' 0.000E+00
2 Esﬂﬂ'ﬁE-t}l _4luﬂﬂE”ﬂ1
0.000EA0G 4 0.000E+00
’ 0.000E+00
7.333E-01
0.000E-01

:6.267E+00
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~~ SUMMARY FOR INPUT DATA OF EXAMPLE 4 ™~

NIH{EEROFBDDALPCIIM'S = 14
NUMBER OF ELEMENTS = 16
NUMBER OF DIFFERENT MEMBERS =

NUMBER OF SUFPPORTS =
NUMBER OF HINGED SUPPORTS = 0

LOADING CONDITION

X Y Z

( Kip.
1 2 -10 0
2 0 -20 0
3 0 =10 0
4 2 -10 o
5 0 -20 0
6 0 -10 0
7 2 -10 0
8 o -20 0
9 0 ¢Q% O oy 240 900 0 -10 0
- FUEANENINRS 1 D
11 q4 o 0 -20 0
4] -10 1]
amaﬁﬂicﬂumﬁ’wﬁﬁa it
1 (0] 0 4]
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NUMBER OF MEMBER CONNECTIVITY MOMENT CAPACITIES
( Kip.-In.)

##¥%¥ NODE-I NODE-J #ek NODE-I NODE-J

1 13 1 1920 1920
2 1 1820 1920
3 1920 1920
2 1920 1920
5 1920 1920
6 1920 1920
T 1920 1920
8 1920 1920
9 1920 1920
10 1920 1920
11 1920 1920
12 1520 1920
13 1920 1920
14 1920 1920
15 gd 1920 1920
16 " 1920 1920
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THE NUMBER OF BASIC INDEPENDENT MECHANISMS = 20
COEFFICIENT OF VIRTUAL ROTATION EGUILIBIUM

BASIC MECHANISM 1 BASIC MECHANISM
NODE-I NODE-J NODE-I NO

1 B2

J

ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT

| |
oo

[=Telel=l=l=1=] 1=
. =]
Nalelalalel=] m

i

T ot e b e i 0 3 00 = T3 0 o 3 D
o
[alelslslslal=lolalelel=lelelofe B o)

WO
[=Tel=lelslwlelelelalelale]l do ]

BASIC MECHANISM 4
NODE-I NODE-J
ELEMENT 0
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT

A=1=

|
wlelellelelsls
1
(elel=l=l=lelel el olele]el=]a]

7 X

e ettt et ek 0 OO 3 R N R L DD

Mmoo
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O0O000000DOOHOO0

l
l

ﬁﬁ WW% El ,] ﬂ éasm MECHANISM 6
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ELEMENT
ELEMENT
ELE

wma-_sx

[alelalel=lalel=] dol=lalalalala

=

c

=1

=
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1
ek Bt et s D OO =<3 R
EQDQDQDGQHG
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ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT

ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT

ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT

ELEMEN
L
ELEM !

ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT

b ot ot s et 0 OO0 = T ) o 3 B

o= O

Pt ot e et b s =y O = O Y 0 D

o L= O

et et b e b £
Do b = O

BASIC MECHANISM 7
NODE-J

NODE-I
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 |
g | 0
0 0
0 f
= 0
0 i
u »
0

NODE-I

5

i

93

BASIC MECHANISM 8
NODE-J

(=lelslaleldelelslalelelslols o]

=lalelalele] Jelolslolslalslals]

BASIC MECHANISM 10

(=lal leleleleleslele]s]ls]lels]lels]

NODE-I

NOD

[=]lalallelslalslsls]lslslalslels]

E-

J

BASIC MECHANISM 12
NODE-J

i ananinennss

(=lal golelsles)

o000 00

ODE-1I
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ELEMENT
ELEMENT
ELEMENT
ELEMENT

BASIC MECHANISM 13 BASIC MECHANISM 14

NODE-I NODE-J NODE-1I NODE-J
ELEMENT 1 0 0 =1 1
ELEMENT 2 -1 -1 0 0
ELEMENT 3 1 1 0 0
ELEMENT 4 0 0 -1 i3
ELEMENT 5 0 0 0 0
ELEMENT 6 0 0 0 0
ELEMENT 7 0 0 0 0
ELEMENT 8 0 0 0 0
ELEMENT 9 0 0 0 0
ELEMENT 10 0 0 0 0
ELEMENT 11 0 0 0 0
ELEMENT 12 0 0 0
ELEMENT 13 0 0 0
STEMENT 1f o 0 0

1 g . -

ELEMENT 16 T 0 0

5 g BASIC MECHANISM 16

B, \ NODE-TI NODE-J
ELEMENT 1 0 0
ELEMENT 2 0 0
ELEMENT 3 0 0
ELEMENT 4 0 0
ELEMENT 5 -1 -1
ELEMENT 6 0 0
ELEMENT 7 0 0
ELEMENT 8 -1 5
ELEMENT 9 o 0
ELEMENT 10 0 0
ELEMENT 11 0 0
ELEMENT 12 0 0
ELEMENT 13 0 0
ELEMENT 14 0 0
ELEMENT 15 0 0
ELEMENT 16% 0 0

J BASIC MECHANISM 18

2 NODE-I NODE-J
ELEHENT 0
ELEMENT 0 0
ELEMENT ‘ 0 0
ELEMENT 0 0
ELE o 0
EL lf] El 0
ELE 0
ELEMENT -1
ELEMENT 0 0
ELEMENT 0 0
ELEMENT i - =5
0 0
4] 0
0 0
] 0

L e el e
= Wb O

1
0
0
0
0
0

ccndﬂp
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BASIC MECHANISM 19 BASIC MECHANISM 20
NODE-I NODE-J NODE-I NODE-J

ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT

elalalelalalelslele=]e]

HOOROOOOODOoOCOoOOoo0oO0

HOoOOOOOOOoOOOoOOoOOo
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ELEMENT
ELEMENT
ELEMENT
ELEMENT
 ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEMENT
ELEM
ELEM
ELE
ELEME
ELEMENT

THE NUMBER OF BASIC INDEPENDENT MECHANISMS =

BASIC MECHANISM 1 BASIC MECHANISM 2
OF AMPLITUDE FACTOR ( Ti )

>
=
v

-6.411E-01
-6.411E-01
-6.411E-01
-6.411E-01
-6.411E-01
-6.411E-01
-6. 411E 01.

nmmnn

Woo -1 b=

o nmunn

HHHEEAHEEAEEESEEEEAEaS

ﬂ%ﬂﬁl?ﬂﬂﬂﬁwmﬂ‘i

YES YES

aaﬂimuﬁmwmaﬂ

15 .u- YEE_

HHdemmhmMH

YES = POSITION OF PLASTIC HINGE
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~~ SUMMARY FOR COLLAPSE LOAD ANALYSIS OF EXAMPLE 4

kkkkkRERERRRERRRRRRRR Rk Rk kR kk Rk Rk Rk ke ek ke k k¥ k

MEMBER NO. HINGE ROTATION(NODE-I) HINGE ROTATION(NODE-J)

( RAD.) ( RAD.)
1 ~6.411E-01 0.000E+00
2 0.000E+00 0.000E+00
3 -1.282E+00
4 0.000E+00
5 0.000E+00
6 0.000E+00
7 ~1.282E+00
8 0.000E+00
9 0.000E+00
10 0.000E+00
11 -1.282E+00
12 0.000E+00
13 0.000E+00
14 0.000E+00
15 J 1.282E+0C 1) 0.000E+00
16 ﬂ uﬁquﬁ’ﬂﬂqni-Lzazmw

--i-ﬁ-ﬂ“ﬂ--—--—-——-v—-‘*—-q———.———-——- -— ——
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