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PAXFAE T2 =2

- SAP90, SAP2000
-LUSAS

- MIDAS

- RM

- DIANA

- ALGOR

- RISA

- COSMOS
-ADINA S
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15m
- B (reaction force) : ( )kN
- MEHH T (shear force diagram)& 2|A|2

- 2 BHE L (bending moment diagram)E 1Z|A|2

Z2utet H| W 5HA| 2



13m

20m
- B (reaction force) : ( )kN
- MEHH T (shear force diagram)& 2|A|2

- 2 BHE L (bending moment diagram)E 1Z|A|2

Z2utet H| W 5HA| 2



12m
- B (reaction force) : ( )kN
- MEHH T (shear force diagram)& 2|A|2

- 2 BHE L (bending moment diagram)E 1Z|A|2

Z2utet H| W 5HA| 2



15m >|

30m
- B (reaction force) : ( )kN
- MEHH T (shear force diagram)& 2|A|2

- 2 BHE L (bending moment diagram)E 1Z|A|2

Z2utet H| W 5HA| 2



25m >|

50m
- B (reaction force) : ( )kN
- MEHH T (shear force diagram)& 2|A|2

- 2 BHE L (bending moment diagram)E 1Z|A|2

Z2utet H| W 5HA| 2
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15m
- B (reaction force) : ( )kN
- MEHH T (shear force diagram)& 2|A|2

- 2 BHE L (bending moment diagram)E 1Z|A|2

Z2utet H| W 5HA| 2
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 MEE T5HD HEOYE, SOMECE SO0 TR T2 sjA Zujet B2

g (o)
8m
l100kN
1.5m
(depth)
fom 1.0m
(width)
- BtE (reaction force) : ( )kN

- MEHH T (shear force diagram)E 2|A|2

- 2IRHE T (bending moment diagram)E J12|A|2
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 MEE T5HD HEOYE, SOMECE SO0 TR T2 sjA Zujet B2

- g ()
l100kN
1.5m
(depth)
f2m 1.0m
(width)
- 53 (reaction force) : ( )kN

- MEHH T (shear force diagram)E 2|A|2

- 2IRHE T (bending moment diagram)E J12|A|2
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- Y S A5tn HUEHE, ARUELE S X5to] Ao =27 oA Zafet H|uoA L

1.5m

8m >|
l

(diameter)

15m

5t (reaction force) : ( )kN

- MEHH T (shear force diagram)E 2|A|2

- 2IRHE T (bending moment diagram)E J12|A|2
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om >|

l100kN
12m
- 5= (reaction force) : ( )kN
_XNMoE

CHE & (shear force diagram)E 1Z2|A|L

SEHEL (bending moment diagram)&

mEIPNES]

1.5m
(diameter)
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ST, B E Zpdsto] xeiM =23 oA Zajet H|mSIA|
0.02m
|< >| (wall thickness)
8m
l100kN o
(outside
|< >| diameter)
15m (o)
- Bt (reaction force) : ( KN
. MorEE

CHE & (shear force diagram)E 1Z2|A|L

S| o

RHET (bending moment diagram)E 12|A|2
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27 ol Zute}t H|wSHA 2

I< ’I 0.02m

(wall thickness)

l100kN
1.0m
(outside
>| diameter)
12m
(THH)

- 5= (reaction force) : ( )kN
_ Mo

CHE & (shear force diagram)E 1Z2|A|L

S| o

RHET (bending moment diagram)E 12|A|2
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.
15m

H}

3tE (reaction force) : ( )kN

(T

0.02m
(web
thickness)

CHE & (shear force diagram)E 1Z2|A|L

SEHEL (bending moment diagram)&

eI

0.03m
(flange
thickness)

1.2m
(outside
width)

T2 oM Zaie} HWdHA L

1.0m
(outside
depth)
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>| (fl.ange
o thickness)
l100kN
0.03m 1-om
(web (outside
>| thickness) depth)
15m
- HFE (reaction force) : ( )kN 1.0m
(outside

idth
- MEHH T (shear force diagram)E 2|A|2 width)

- 2IRHE T (bending moment diagram)E J12|A|2
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>| 0.25m
10m <
l100kN -
0.01
»| 0.01m 1.6m
15m 0.02m )
- Bt (reaction force) : ( )kN 0am ! (CHE)

- MEHH T (shear force diagram)E 2|A|2

2IDHE T (bending moment diagram)E 12|A| 2
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0.0Z2m
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0.03m
(wall thickness)
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1.5m
(outside
depth)

(flange

0.05m
;I thickness)
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(outside
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XtEZ3t EHdA =& nefe 42 oy Uk, MTH, & E #otn x| =27
Z1}Q} H|mSIA| L
|< 8m »| (THH)
T00kN
1.5m
(depth)
15m 1.0m
Steel (width)
EHE Al5=(modulus of elasticity) : 2.0X 108 kN/m?
XS (weight per unit volume) : 78.5 kN/m3
L OF&H| (poisson’s ratio) : 0.3
Z|Cf 2= kN, Z[CH ™ kN, Z[CH ZHE kN-m
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12m

Steel

1.0m
(width)

=t A 2=(modulus of elasticity) : 2.0X 108 kN/m?

XI& (weight per unit volume) : 78.5 kN/m3

I OFEH| (poisson’s ratio) : 0.3

E|CH 2 kN, Z[CH H &

kN, Z|C RHE .

|El
Hu
I
nE

1.5m
(depth)

kN-m
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8m )
1
l 00kN 1.5m
(diameter)
15m
Steel

B A= (modulus of elasticity) : 2.0X 108 kN/m?

AFS (weight per unit volume) : 78.5 kN/m3

I OF&H| (poisson's ratio) : 0.3
Z[CH 2= kN, Z[|Cf ™ kN, Z|Cf ZHE . kN-m
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- XtE3 EM A8 e A9 o W, T, SnHEE Jstn PG| M T2
Z1}Q} H|mSIA| L
|< 6m
T00kN
1.5m
(diameter)
12m
Steel
EHE A= (modulus of elasticity) : 2.0X 108 kN/m?
XI& (weight per unit volume) : 78.5 kN/m?
L OF&H| (poisson's ratio) : 0.3
Z|CH 2 . kN, Z|CH MEH kN, %|Cff ZHE ; kN-m
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AEI EASE DT SO A) ¢, MU, YRUEE oD XA T2
A 1o} H|usIA| 2
0.02m
|< >| (wall thickness)
8m
l100kN o
(outside
|< >| diameter)
15m
Steel

=t A= (modulus of elasticity) : 2.0X 108 kN/m?

XI& (weight per unit volume) : 78.5 kN/m3

L OF&H| (poisson’s ratio) : 0.3
Z[CH 2h= - kN, Z[Cf M . kN, Z[CH ZHIE . kN-m
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Xzt EHdAE neje 49 Xl gt Moy SQHEE Aty XM T =M

Z1}Q} H|mSIA| L
|< 0.0Z2m

6m >| (wall thickness)
l100kN
1.0m
(outside
|< >| diameter)
12m
Steel

EFM A= (modulus of elasticity) : 2.0X 108 kN/m?
A& (weight per unit volume) : 78.5 kN/m3
I OFSH| (poisson's ratio) : 0.3
Z|CH gk kN, Z|CH MEH kN, Z|CH ZHE - kN-m
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XtE0 EHdAI=E D Zeol Aoy Y, MTHY SRUHEE A5t ARG =2
Z et HlmstA | 2
8m " 0.03m
l100kN (flange
thickness)
15m 0.02m 1.0m
(web (outside
thickness) depth)
Steel
Bt A 4= (modulus of elasticity) : 2.0 X 108 kN/m? 1 om
XS (weight per unit volume) : 78.5 kN/m3 (outside
I OF&H| (poisson’s ratio) : 0.3 width)
Z|of gh= kN, Z[CH FHEF - kN, Z[CH ZHE . kN-m
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1.8 293 (B4 L XS ) (8)
AEaf EHAAI+E e 40| X|of vy, MTH S nHEE st Ao =27
A} H| WAl 2
8m »|
l100kN 0.03m
(flange
|< >| thickness)
15m
0.02m 1.0m
(web (outside
thickness) depth)
Steel
Eb-dAl==(modulus of elasticity) : 2.0 X 108 kN/m?2 s
2m
AFS (weight per unit volume) : 78.5 kN/m3 (outside
IZOL&H| (poisson’s ratio) : 0.3 width)
Z|Cf g kN, Z|CH ™ EH kN, Z[Ci ZHE . kN-m

39



)

12m
Concrete

Bt A 2= (modulus of elasticity) : 2.5X 107 kN/m?
XS (weight per unit volume) : 25 kN/m3

ZOFEH| (poisson's ratio) : 0.2

kN, Z[Cf ™EE

kN, Z|CH 2HE

D23 Z1ie} H| WSt 2

1.5m
(depth)

1.0m
(width)

kN-m

40



)

12m
Concrete

Bt A 2= (modulus of elasticity) : 2.5X 107 kN/m?
XS (weight per unit volume) : 25 kN/m3

ZOFEH| (poisson's ratio) : 0.2

kN, Z[Cf ™EE

kN, Z|CH 2HE

D23 Z1ie} H| WSt 2

1.5m
(depth)

2.0m
(width)

kN-m
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- Ot =of Z|oj vhe, MEHY, A RUES 510 ol =27 ZaiQ} H[ WAL

8m
l100kN .

(diameter)
« :

15m

Concrete
Bt A 4=(modulus of elasticity) : 2.3 X 107 kN/m?2

XI& (weight per unit volume) : 25 kN/m?3

L OF&H| (poisson's ratio) : 0.2

x|o) ghe KN, Z|Cf Fere | kN, Z/Cf ZHE - KN-m
42




- Ot =of Z|oj vhe, MEHY, A RUES 510 ol =27 ZaiQ} H[ WAL

8m
l100kN > o

(diameter)
« :

15m

Concrete
Bt A 4=(modulus of elasticity) : 2.3 X 107 kN/m?2

XI& (weight per unit volume) : 25 kN/m?3

L OF&H| (poisson's ratio) : 0.2

x|o) ghe KN, Z|Cf Fere | kN, Z/Cf ZHE - KN-m
43




2
- Ot =of Z|oj vhe, MEHY, A RUES 510 ol =27 ZaiQ} H[ WAL

0.02m
(wall thickness)

8m ’I
l

T00kN 1.0m
(outside
|< >| diameter)
15m
Concrete
Bt A 4= (modulus of elasticity) : 2.4 X 107 kN/m?
XS (weight per unit volume) : 25 kN/m3
I OF&H| (poisson's ratio) : 0.2
AHs FA|
Z|of gh= kN, Z[CH = EE kN, Z[CH ZHE kN-m

44



2
- Ot =of Z|oj vhe, MEHY, A RUES 510 ol =27 ZaiQ} H[ WAL

0.03m
(wall thickness)

8m ’I
l

T00kN 15m
(outside
|< >| diameter)
15m
Concrete
Bt A 4= (modulus of elasticity) : 2.4 X 107 kN/m?
XS (weight per unit volume) : 25 kN/m3
I OF&H| (poisson's ratio) : 0.2
AHs FA|
Z|of gh= kN, Z[CH = EE kN, Z[CH ZHE kN-m
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- Ot =of Z|oj vhe, MEHY, A RUES 510 ol =27 ZaiQ} H[ WAL

8m
100kN
1.5m
(depth)
15m 1.0m

Steel (width)
=t Al 4=(modulus of elasticity) : 2.0 X 108 kN/m?2
XI& (weight per unit volume) : 78.5 kN/m3
I OF&H| (poisson’s ratio) : 0.3
At&E 1.5H] 02
Z|CH gt kN, Z[Cf MEHH kN, Z|CH ZHE . kN-m
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1. Gt&g A2 (= Dd g8 (scale factor)) (2)

- Ot =of Z|oj vhe, MEHY, A RUES 510 ol =27 ZaiQ} H[ WAL

om

< >

Steel fom 1.0m
=c (width)
=t Al 4=(modulus of elasticity) : 2.0 X 108 kN/m?2
XI& (weight per unit volume) : 78.5 kN/m3
ZOF&H| (poisson’s ratio) : 0.3
A& 1.78] 103
Z[CH gt kN, Z|CH ®EH . kN, %|Cf ROIE -

1.5m
(depth)

kN-m
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1. Gt&g A2 (= Dd g8 (scale factor)) (3)

- Ot =of Z|oj vhe, MEHY, A RUES 510 ol =27 ZaiQ} H[ WAL

om

< >

Steel fom 1.0m
=c (width)
=t Al 4=(modulus of elasticity) : 2.0 X 108 kN/m?2
XI& (weight per unit volume) : 78.5 kN/m3
L OF&H| (poisson’s ratio) : 0.9
A& 1.78] 103
Z[CH gt kN, Z|CH ®EH . kN, %|Cf ROIE -

1.5m
(depth)

kN-m
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1. Ctag A2 (M= D 2d)(scale factor)) (4)

- Ot =of Z|oj vhe, MEHY, A RUES 510 ol =27 ZaiQ} H[ WAL

8m
l100kN

15m

|
E“Sé;c;el—f—(modulus of elasticity) : 2.0X 108 kN/m?
Xt& (weight per unit volume) : 78.5 kN/m3
I OF&H| (poisson’s ratio) : 0.3
A& 0.5Hf e

L KN, &) HEF -

—

0.02m
(wall thickness)

1.0m
(outside
diameter)

kN, Z|C{ ZHE . kN-m
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|< om >|

12m
Steel

= A =(modulus of elasticity) : 2.0 X 108 kN/m?
A& (weight per unit volume) : 78.5 kN/m3

I OFEH| (poisson's ratio) : 0.3
At= 1.5Hf 112

Zoy s kN, Z[CH M &R

—

0.02m
(wall thickness)

1.0m
(outside
diameter)

kN, Z|Cf RHE . kN-m
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|< om >|

12m
Steel

= A =(modulus of elasticity) : 2.0 X 108 kN/m?
A& (weight per unit volume) : 78.5 kN/m3

L OF&SH| (poisson’s ratio) : 0.3
Ats 1.9Hf 1184

Zoy s kN, Z[CH M &R

—

0.02m
(wall thickness)

1.0m
(outside
diameter)

kN, Z|Cf RHE . kN-m
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- Ot =of Z|oj vhe, MEHY, A RUES 510 ol =27 ZaiQ} H[ WAL

50kN/m
YV VY VY VY VY VY VY YYVYVYVYVYVYVYVYYYYYY (d1-5rt“h)
ep
|< 15m >| 1.0m
Concrete (width)
EHE Ala=(modulus of elasticity) : 2.5X 107 kN/m?
XS (weight per unit volume) : 25 kN/m3
ZOFEH| (poisson's ratio) : 0.2
A& 1.5Hf 10
- Z| O 2he kN, Z[CH M &R kN, Z[C 2HE : kN-m
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- Ot =of Z|oj vhe, MEHY, A RUES 510 ol =27 ZaiQ} H[ WAL

0.02m
(wall thickness)
50kN/m
YYYYYYYVYYY YV VYV YV YYYYYYVYYYYYYYYYY 1.0m
(outside
|< >| diameter)
15m
Concrete
= Al =(modulus of elasticity) : 2.5X 107 kN/m?
A& (weight per unit volume) : 25 kN/m3
L OF&H| (poisson's ratio) : 0.2
Abs 1.5H) e
- =[O 2 kN, Z[CH = EE kN, Z[CH ZHE kN-m
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CtS Aol %x|C gk, FcH, SIDHEE Jstn XM =23 AT} H{WSHA| L
50kN/m
YV YYYYYYYYYYYYYYYYYYYYVYYYYYYVYYYYY R
(diameter)
15m
Concrete
= Al =(modulus of elasticity) : 2.5X 107 kN/m?
A& (weight per unit volume) : 25 kN/m3
L OF&H| (poisson's ratio) : 0.2
Xt 1.5H) 1124
Z|CH gt kN, Z[Cf MEHH kN, Z|Cf RHE . kN-m
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50kN/m

LYYV YV VYV VYV YYVYYYYYYIVYYYYIYIVVYYY
< >

15m

Concrete
= Al =(modulus of elasticity) : 2.5X 107 kN/m?

A& (weight per unit volume) : 25 kN/m3
L OF&H| (poisson's ratio) : 0.2
Xt& 1.5H) 0

X|CH HHE -

- —

kN, Z|CH ©EHH .

kN, Z|Cf ZHE .

D23 Z1ie} H| WSt 2

I

0.02m
0.03m
0.03m

O

o

3
mn
2

kN-m
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. ChE X740| AT) g2, MEHR, WRWES 340 PESHA ZT2IY Zife} RSN

70kN/m
YYYVYVYVYYVYYYYVYYYY -
[+ i > o
|< 3m 8m »| (depth)
15m
Concrete 1.0m
Bt A 4=(modulus of elasticity) : 2.3 X 107 kN/m?2 (width)
A& (weight per unit volume) : 25 kN/m3
ILOFSH| (poisson's ratio) : 0.2
X+&S 1.580 102
- Z|CH 2r= kN, Z[Cf ©™EFH - kN, Z[Cf ZHE kN-m
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.Chg E7Q| A|CH HH, MTHY, HEWES F5pD PR T2 Fikeh H{BBHAIL

70kN/m
YYVYYYYYYYYYYYYYYYYY 0.02m
II: 3m > 8m > ,I (wall thickness)
fom 1.0m

Steel (outside
Bt A 2=(modulus of elasticity) : 2.0 X 108 kN/m? diameter)
XS (weight per unit volume) : 78.5 kN/m3
ZOFEH| (poisson's ratio) : 0.3
AHS 1.5H] 1
Z|C 2 kN, Z[CH M &R kN, Z[C 2HE : kN-m
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.Chg E7Q| A|CH HH, MTHY, HEWES F5pD PR T2 Fikeh H{BBHAIL

70kN/m
YYYVYVVYYVYYVYYYYYYY
3 3m " 8m " 2.0m
|< >| (diameter)
15m

Steel
B Al s=(modulus of elasticity) : 2.0 X 108 kN/m?

XI& (weight per unit volume) : 78.5 kN/m3
ZOFEH| (poisson's ratio) : 0.3
AtE 1.5H) 024

X|C} i - kN, =|CH MEH - kN, X|C{ RHE . kN-m
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- Ot =of Z|oj vhe, MEHY, A RUES 510 ol =27 ZaiQ} H[ WAL

70kN/m 0.9m
YYYYYYYYYYYYYYYYVYYY >
[« 3m > g > _
|< >| 0.02m
15m 0.03m
Steel 0.03m

B Al s=(modulus of elasticity) : 2.0 X 108 kN/m?
XI& (weight per unit volume) : 78.5 kN/m3

O

o

3
m
=

ZOFEH| (poisson's ratio) : 0.3
AHS 1.581 13

X|C} i - kN, =|CH MEH - kN, Z|C ZHE . kN-m
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CtS ol Xy gt MO ZnHEE Jstn LM T2 Aot H{wstA| 2
40kN/m
20kN/m
1.5m
(depth)
||: 5m 0 5m ™ >|
15m 1.0m
Steel (width)
EHE Al (modulus of elasticity) : 2.0X 108 kN/m?
A& (weight per unit volume) : 78.5 kN/m3
L OF&H| (poisson’s ratio) : 0.3
At& 1.5H] 02
Z|CH gk kN, Z|CH T Ch= kN, Z|Cf ZHE ;

60

kN-m



- Ot =of Z|oj vhe, MEHY, A RUES 510 ol =27 ZaiQ} H[ WAL

40kN/m
0.02m

||: 5m 0 5m ™ >| (wall thickness)

15m

Steel 1-0(2I

=HE A 4=(modulus of elasticity) : 2.0 X 108 kN/m?2 d(gf'elteer)
XS (weight per unit volume) : 78.5 kN/m3
I OFSH| (poisson's ratio) : 0.3
Xts 1.58] 102
Zoy s kN, %[ ™ EH kN, Z|C ZHE : kN-m
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- Ot =of Z|oj vhe, MEHY, A RUES 510 ol =27 ZaiQ} H[ WAL

40kN/m
20kN/m
2.0m
(diameter)
||: 5m "t 5m ™ >|

15m
Steel

=M A= (modulus of elasticity) : 2.0X 108 kN/m?
A& (weight per unit volume) : 78.5 kN/m3

I OFSH| (poisson's ratio) : 0.3

Xt& 1.5Hf 024

a
r
AE

F

kN, Z|Cf RHE . kN-m
62
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Ik

- Ot =of Z|oj vhe, MEHY, A RUES 510 ol =27 ZaiQ} H[ WAL

40kN/m 0.3m
e — > — > 0.02m
|< >| 0.03m
15m 0.03m

Steel
=M A= (modulus of elasticity) : 2.0X 108 kN/m?

A& (weight per unit volume) : 78.5 kN/m3

O

o

3
m
=

I OF&H| (poisson’s ratio) : 0.3
At& 1.5Hf 12

X|CH shad kN, =|CH MEH - kN, Z|C ZHE . kN-m

pd g —
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g2l (Load type) (13)

u
i

2

Ld
=

in|
|:||0
IO
ot

| %|C BF2d Xchad

- Ty L= L= 71y

40kN/m

ZOkNWSkN/m

>} > >

3m >|

5m 5m

z
<

15m

Steel
= A= (modulus of elasticity) : 2.0 X 108 kN/m?

XI& (weight per unit volume) : 78.5 kN/m3
L Or&H| (poisson’s ratio) : 0.3
At& 0.5H) 12

IR KN, =|Cf McThd - kN, Z|C| ZHE -

— 1

1.0m
(width)

HHES ot fxsiM T2 Fuet H|wotA 2

1.5m
(depth)

kN-m
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1. &&= D2 (Load type) (14)
CtS =79 x|y v, Mo, 2IRHES foln Ax6fM T2 33 ANQt H|wSHA| 2
40kN/m
[« > > >
|< 5m 5m 3m >| 0.02m
15m (wall thickness)
Steel 1.0m

EHE Al ==(modulus of elasticity) : 2.0 X 108 kN/m? (outside

A& (weight per unit volume) : 78.5 kN/m3 diameter)
ZOFEH| (poisson's ratio) : 0.3
A& 0.5H] 2q

- Z|Off " kN, Z|CH M EH kN, Z|CH ZHE . kN-m
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1. &&=28 2 (Load type) (15)
Cte Zdo| Zz|Cf vre, Mt 2ImHE S ot PxoiA =27 AN} H|WSHA| 2
40kN/m
20kN/m 25kN/m
— | -
||: 5m > Em P 3m g ’I (diameter)

15m

Steel
EH A 2=(modulus of elasticity) : 2.0 X 108 kN/m?2

XI& (weight per unit volume) : 78.5 kN/m3

HZI

OF&H| (poisson’s ratio) : 0.3
Xt 0.5Hf 1124

M

- X|CH Ht - kN, %|C{ HcHe kN, Z[Cf ZHE ; kN-m

—

-
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1. &= D2l (Load type) (16)

CtS 7ol x|of vty Foty SIRHEE 16t 0 XM =23 A} H| 1w SHA| 2

40kN/m
20kN/m 25kN/m 0.3m
< = > = >l 3 > 0.02m
|< >| 0.03m
1om 0.03m
Steel -

EH A 2=(modulus of elasticity) : 2.0 X 108 kN/m?2
XI& (weight per unit volume) : 78.5 kN/m3

HZI

OF&H| (poisson’s ratio) : 0.3
Xt 0.5Hf 1124

2|0 e KN, T HEF]

- — 1

kN, Z|Cf ZHE .

kN-m
67




50kN/m

YYYYYYIIVVYYYVYYIIIIIVYYYYYIIIIIVYY W_
- |

M ame |Im|:| it | Afide Flang:

15m
Concrete impert Fogtangular

Section : W40X 221 (I/Wide Flange)

B A= (modulus of elasticity) : 2.5X 107 kN/m?

XS (weight per unit volume) : 25 kN/m?

I OF&H| (poisson's ratio) : 0.2

AtS 1.5H] e
Z|of gh= kN, Z[CH = EE kN, Z[CH ZH E kN-m

68



1. =Y D2 (Import section property) (2)

- L& =49 =

Cj bb2d Fch

=
e P, I

HHES ot fxsiM T2 Fuet H|wotA 2

ot

30kN/m

YYYVVYYYIVYYIIVYYIIVYVIIVYYIIVYYITY
) <

20m

Concrete
Section : W40 X 593 (I/Wide Flange)

EFM A= (modulus of elasticity) : 2.0X 107 kN/m?
XS (weight per unit volume) : 25 kN/m?

I OF&SH| (poisson's ratio) : 0.2

A& 0.58f 11

Z[CH 2= . kN, Z|CH MEHH . kN, Z|C{ RHE . kN-m

69




1. &=8 D2 (Import section property) (3)

W : |/Wide Flange

C : Channel

WT : Tee

L : Angle

2L : Double Angle

TS : Box

P : Pipe



1. Ste=5 DEZ (Import section property) (4)

- Chg =49

af

|CH 2k ®ch

- Jj b= L= 71y

HHES ot fxsiM T2 Fuet H|wotA 2

ot

70kN/m
YYYYYYVYVYYYYYYYYYYY
A 3m " 8m g
> .
15m
Steel

Section : TS 12X 12X1/2

B Al =(modulus of elasticity) : 2.0 X 108 kN/m?
A& (weight per unit volume) : 78.5 kN/m3

I OF&H| (poisson’s ratio) : 0.3

AtE 1.5H) 02

Z[CH 2= . kN, Z|CH MEHH . kN, Z|C{ RHE . kN-m

71



1. =8 DE& (Import section property) (5)

. Chg XO| A|rf wha, Mok

| - j b= Lo

HHES ot fxsiM T2 Fuet H|wotA 2

ot

I

A0kN/m
ZOkN/m/l
||: 5m 1 5m 4 >|
15m
Steel

Section : TS 12X 12X 1/2

=t A= (modulus of elasticity) : 2.0X 108 kN/m?
XI& (weight per unit volume) : 78.5 kN/m3

I OF&H| (poisson’s ratio) : 0.3

AtE 0.7H) 113

Z[CH 2= . kN, Z|CH MEHH . kN, Z|C{ RHE . kN-m
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‘I (i

X

-

o b

.ohg

| CH

=5

A

2492l (Import section property) (6)

e

Hb 2 -

Zlof e, MEHE, FRHES A5t Lo =23 o} H{ WA 2
40kN/m
ZOkNWSkN/m
II: 5m " 5m "t 3m " >|
15m
Steel

Section : TS 12X 12X1/2

Bt A 4= (modulus of elasticity) : 2.0 X 108 kN/m?
Xt& (weight per unit volume) : 78.5 kN/m3

I OF&H| (poisson'’s ratio) : 0.3

AtS 1.5H] 1

kN, Z[CH M &=

kN, Z|CH 2HE

kN-m
73



1.

C

—

=2 22 (Divide Frame) (1)

First frame

Last frame

Last frame

First frame
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1. &%= 24 & (Divide Frame) (2)
CS =79 x|cf viy, Moty SIDHES 45t0 FXRS|M == ZANle} H{wstA| 2
50kN/m
VY YV VYV VY VY Y VY YVYVYVYYYYYYVYVYVYYY
|< 5m »l A
15m
Concrete
Section : W40 X221 (I/Wide Flange)
Eh A== (modulus of elasticity) : 2.5X 107 kN/m?2
AFS (weight per unit volume) : 25 kN/m?
ZOFEH| (poisson's ratio) : 0.2
X5 1.584 1 ed
- Z[CH 2= . kN, A TICHE - kN, A DHE . kN-m
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1.

X

| CH

l—;|.

Ct

MH>

I:IIO

=

HhE

IO

g2 222! (Divide Frame) (3)

Z|cH 2re, HEHE, RUES F5t0 P =27 Aot H{ WAL

50kN/m
YYVYVYYVYYYYYVYYYYYVYYYYYYYYYYYIYYY
|< 15m ’l AE
< .
20m

Concrete
Section : W40 X221 (I/Wide Flange)

Bt A 4=(modulus of elasticity) : 2.5X 107 kN/m?
XI& (weight per unit volume) : 25 kN/m?2

I OF&H| (poisson's ratio) : 0.2

AtS 1.5H] 1

kN, Ad M . kN, A T E - kKN-m

/6



1.

X

| CH

l—;|.

Ct

MH>

I:IIO

=

HhE

IO

g2 222! (Divide Frame) (4)

Z|cH 2re, HEHE, RUES F5t0 P =27 Aot H{ WAL

50kN/m
YYYVYVYYVYVYYVYVYYYYVYYVYYYYVYVYYYY
< 30m oAz
- .
50m

Concrete
Section : W40 X221 (I/Wide Flange)

Bt A 4=(modulus of elasticity) : 2.5X 107 kN/m?
XI& (weight per unit volume) : 25 kN/m?2

I OF&H| (poisson's ratio) : 0.2

AtS 1.5H] 1

kN, Ad M . kN, A T E - kKN-m

rr



1.

Ct=Y @92 (Divide Frame) (5)

EELE

I3

kN, AX ZIDHE .

EOMS 850 AFC HTE, ERUE, +% MES 7oA

|< 10m >I

70kN/m AT
YYYVYVYYYVYYYYYYYYYY
3 3m 0 8m 4
« .
15m
Steel

Section : TS 12X 12X1/2

=M A= (modulus of elasticity) : 2.0X 108 kN/m?
XHE (weight per unit volume) : 78.5 kN/m3
ZOFEH| (poisson’s ratio) : 0.3

AbE 0.7H] 113

kN-m, A T&NF:

mm
/8




1.

Ct=Y @92 (Divide Frame) (6)

EELE

I3

kN, AX ZIDHE .

EOMS 850 AFC HTE, ERUE, +% MES 7oA

|< 20m >I

70kN/m AT
YYYVYVYYYVYYYYYYYYYY
3 6mM 0 16m 4
« .
30m
Steel

Section : TS 12X 12X1/2

=M A= (modulus of elasticity) : 2.0X 108 kN/m?
XHE (weight per unit volume) : 78.5 kN/m3
ZOFEH| (poisson’s ratio) : 0.3

AbE 0.7H] 113

kN-m, A T&NF:

mm
79




-1
2]
=CI>=I-
1=
|El
Hu
I.J
0%
o
ik

ID
Ot
2
>

o
_°
Eﬂr
Ha
=
Im
>
A
R
oA
o
-1
_OI_I-
>
o

A A
U
3

20m
Steel

Section : TS 12X12X1/2

= A= (modulus of elasticity) : 2.0 X 108 kN/m?
XHE (weight per unit volume) : 78.5 kN/m3

I OF&H| (poisson'’s ratio) : 0.3

A& 0.58f 11

- A" MEHH kN, AT S/DHHE . kN-m, AN =ZIXHZE .

mm
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-1
2]
=CI>=I-
1=
|El
Hu
I.J
0%
o
ik

ID
Ot
2
>

o
_°
Eﬂr
Ha
=
Im
>
A
R
oA
o
-1
_OI_I-
>
o

A &
A

40m
Steel

Section : TS 12X12X1/2

= A= (modulus of elasticity) : 2.0 X 108 kN/m?
XHE (weight per unit volume) : 78.5 kN/m3

I OF&H| (poisson'’s ratio) : 0.3

A& 0.58f 11

- A" MEHH kN, AT S/DHHE . kN-m, AN =ZIXHZE .

mm
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-1
2]
=CI>=I-
1=
|El
Hu
I.J
0%
o
ik

ID
_q_l-
2
>

o
_°
Eﬂr
Ha
=
Im
>
A
R
oA
o
-1
_OI_I-
>
o

15m
Steel

Section : TS 12X 12X 1/2

B A= (modulus of elasticity) : 2.0X 108 kN/m?
XI& (weight per unit volume) : 78.5 kN/m3

I OFEH| (poisson's ratio) : 0.3

AtE 1.5H] 10

- A MEHH kN, AR ER®HE:  kN-m, A% £=2HZ .

mm
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o
Ay

82 @42 (Divide Frame) (10)

ZojN ZTE2IUS B0 AHO H

I# 10m >|

.3

30m
Steel

Section : TS 12X 12X 1/2

B A= (modulus of elasticity) : 2.0X 108 kN/m?
XI& (weight per unit volume) : 78.5 kN/m3

I OFEH| (poisson's ratio) : 0.3

AtE 1.5H] 10

- A MEHH kN, AR ER®HE:  kN-m, A% £=2HZ .

|.

|
;m
Ha
=
Im
>
A
Ry
oA
o
-1
Ot
Rl
ko

mm
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g 2492 (static load case) (1) 84

ol

[
Ay

EOMS &850 thg= Folck

Load case 2

5

AR @ |

8m
I: > >| 1.5m
15m (depth)

[El

M
a1

14
P

Concrete
=H A 4=(modulus of elasticity) : 2.5X 107 kN/m?2 1.0m

XS (weight per unit volume) : 25 kN/m3 (width)
I OF&H| (poisson's ratio) : 0.2
A& 1.5Hf 0

- Load case 1, 22| Z|CH BFH (reaction force) : kN, kN

- Load case 1, 22| X} ™EtH (shear force) : kN, kN

- Load case 1, 22| 20§ & RHE (bending moment) : kN-m, kN-m
- Load case 1 + Load case 22| Z|Cf & EHE (bending moment) : kN-m




85

1. &&= 22 (static load case) (2)

[H>

M
a1

EOMS &850 thg= Folck

Load case 2

8

AR @

20m
I: > >| 1.5m
30m (depth)

[El

L AES

Concrete
=H A 4=(modulus of elasticity) : 2.5X 107 kN/m?2 1.0m

XS (weight per unit volume) : 25 kN/m3 (width)
I OF&H| (poisson's ratio) : 0.2
A& 1.5Hf 0

- Load case 1, 22| Z|CH BFH (reaction force) : kN, kN
- Load case 1, 22| X} ™EtH (shear force) : kN, kN
- Load case 1, 22| 20§ & RHE (bending moment) : kN-m, kN-m

- Load case 1 + Load case 22| Z|Cf & EHE (bending moment) : kN-m




86

1. &= 22 (static load case) (3)

[H>

M
a1

2OMZ 2850 LSS ot}
Load case 2
|< 20m ’I
50kN/m Load 100kN

AR @ |

30m )
I: >| 1.5m
50m (depth)

[El

L AES

Concrete
=H A 4=(modulus of elasticity) : 2.5X 107 kN/m?2 1.0m

XS (weight per unit volume) : 25 kN/m3 (width)
I OF&H| (poisson's ratio) : 0.2
A& 1.5Hf 0

- Load case 1, 22| Z|CH BFH (reaction force) : kN, kN
- Load case 1, 22| X} ™EtH (shear force) : kN, kN
- Load case 1, 22| 20§ & RHE (bending moment) : kN-m, kN-m

- Load case 1 + Load case 22| Z|Cf & EHE (bending moment) : kN-m




1. Ct=8 D2 (static load case) (4)
 RXZS|M Z2IYS B0 1SS Tt

5m Load Load case 2
- 50kN/m ' casel TOKN
YYVYVYVYYYVYYY v
8m
li : »|
15m
Concrete

=t A= (modulus of elasticity) : 2.0X 107 kN/m?
XI& (weight per unit volume) : 25 kN/m3

I OF&H| (poisson's ratio) : 0.2

AtE 1.5H) 024

- Load case 1, 22| Z|CH BFH (reaction force) :

0.03m
(wall thickness)

- Load case 1, 22| Z|Cf T EHH (shear force) :

- Load case 1, 29| Z|Cf & EHE (bending moment) :
- Load case 1 + Load case 22| Z|Cf & EHE (bending moment) :

87

0.5m
(outside
diameter)
kN, kN
kN, kN
kN-m, kN-m
kKN-m




88

Cta=5 P A2 (static load case) (5)
 RXZS|M Z2IYS B0 1SS Tt

I< 10m Load
SOkN/m caseT

YYYVIVVYYYYY

0.03m
Load case 2 (wall thickness)

10kN

v 0.5m

(outside

I: 16m

Concrete

> >I diameter)
30m

=t A= (modulus of elasticity) : 2.0X 107 kN/m?
XI& (weight per unit volume) : 25 kN/m3

L OFEH| (poisson's ratio) : 0.2

X= 1.5H) 08

- Load case 1, 22| =|CH
- Load case 1, 22| %|CH
- Load case 1, 22| %|C{

HF2 (reaction force) : kN, kN
MEHA (shear force) : kN, kN
gl DHE (bending moment) : kN-m, kN-m

- Load case 1 + Load case 22| Z|Cf & EHE (bending moment) : kN-m




1.

Cta=s DA (static load case) (6) N

. PxS|M Z2ae B2 2g Paet

| > Lo;dgcgge |2 (wall thickness)
At e 10kN
Load case’ 70kN/m l 0.5m
VYV YVYYYYYVYVYYYYYYY (outside
||: am AR am gy >| diameter)
15m
Concrete
EH- & Al==(modulus of elasticity) : 2.3 X107 kN/m?
XI& (weight per unit volume) : 25 kN/m3
I OFSH| (poisson’s ratio) : 0.2
- Load case 1, 22| Z|CH BFH (reaction force) : kN, kN
- Load case 1, 22| A& M EHH (shear force) : kN, kN
- Load case 1, 22| AX & ZHE (bending moment) : kN-m, kN-m

- Load case 1 + Load case 22| A & ZHE (bending moment) : kN-m




1.

a2 @AY (static load case) (7)

. PxSM RIS BRj0] Che e Félat

| > Lo;dgcgge |2 (wall thickness)
At e 10kN
Load case’ 70kN/m l 0.5m
VYV YVYYYYYVYVYYYYYYY (outside
||: o AT Tem g >| diameter)
30m
Concrete
EH- & Al==(modulus of elasticity) : 2.3 X107 kN/m?
XI& (weight per unit volume) : 25 kN/m3
I OFSH| (poisson’s ratio) : 0.2
- Load case 1, 22| Z|CH BFH (reaction force) : kN, kN
- Load case 1, 22| A& M EHH (shear force) : kN, kN
- Load case 1, 22| AX & ZHE (bending moment) : kN-m, kN-m

- Load case 1 + Load case 22| A & ZHE (bending moment) : kN-m

90



. Ct&=8 @82 (static load case) (8)
. FE8M Z2IWS BB (S Fata

om s FA
[« ~ > Load case 2
At e 10kN
Load case’ 70kN/m l 1m
VYV YVYYYYYVYVYYYYYYY (depth)
II: 3m | AT 8m >|<2m»| >|
Concrete (width)
Bt A==(modulus of elasticity) : 2.5X 107 kN/m?
A& (weight per unit volume) : 25 kN/m3
I OFSH| (poisson's ratio) : 0.2
- Load case 1, 22| Z|CH BF= (reaction force) : kN, kN
- Load case 1, 22| A& M EHH (shear force) : kN, kN
- Load case 1, 22| A™ =&KX E (vertical displacement) : mm, mm
- Load case 1, 29 A® & HHE (bending moment) : kN-m, kN-m

- Load case 1 + Load case 22| AT & 2R E (bending moment) : kN-m




. Ct&=8 @82 (static load case) (9)
. FE8M Z2IWS BB (S Fata

10m s FA
[« ~ > Load case 2
At e 10kN
Load case1 80kN/m l 1m
VYV YVYYYYYVYVYYYYYYY (depth)
II: 6m | AS 16m ’I<4m’I >|
30m 1.0m
Concrete (width)
Bt A==(modulus of elasticity) : 2.5X 107 kN/m?
A& (weight per unit volume) : 25 kN/m3
I OFSH| (poisson's ratio) : 0.2
- Load case 1, 22| Z|CH BF= (reaction force) : kN, kN
- Load case 1, 22| A& M EHH (shear force) : kN, kN
- Load case 1, 22| A™ =&KX E (vertical displacement) : mm, mm
- Load case 1, 29 A® & HHE (bending moment) : kN-m, kN-m

- Load case 1 + Load case 22| AT & 2R E (bending moment) : kN-m




1. &8 QY2 (Text type modelling) (1)

7.5m

|< 7.5m

10kN

93



1. &8 @2l (Text type modelling) (2)

* Section Property (S & &) * Material (| 2)
—Concrete (27Mpa)
0.8m
—-Self Weight(XF=) = 25kN/m3
—_—
e
(@))
o
——

» Calculate the displacement, bending moment and shear force of beam.

94



1. &8 T2l (Text type modelling) (3)

|< 7.5m 7.5m >|

10kN

‘ 15m \

95



1. &R D3 (Text type modelling) (4)

SIMPLE BEAM EXAMPLE : Title

SYSTEM :Seperator @ LE e ol o

XI5t o B2 Ko,
JOINTS :Seperator Alotdl, ot =2 A (70 characters)

1 X=0 Y=0
2 X=7.5Y=0
3 X=15.0Y=0

RESTRAINTS Seperator

1R=0,1,1,1,1,0
3R=1,1,1,11,0
FRAME :Seperator

NM=1 :Number ofMember
1 A=0.72 1=0.0486,0.0384 W=25

E=246475J=0.077 AS=0.6
112M=1
223M=1
LOADS :Seperator

2 L=1F=0;10,0,0,0,0 o



1. &8 @2l (Text type modelling) (5)

SYSTEM Data Block(Z ==
SIMPLE BEAM EXAMPLE :Til= 2EZ QIZM0I&S Ho&

SYSTEM : Seperator = 0l ; SYSTEM <« Separator

=1 : 5} = & £ (Load Case) == V=10 L=3

JOINTS : Seperator

1 X=0 Y=0 SYSTEM

2 X=75Y=0 R=ropt L=nld C=nq{c V:nfq T=to/

3 X=15.0 Y=0 P=per W=wopt Z=nritz N=nid
RESTRAINT =R & Restart option L < Load conditio C < Cycles/time units
LIRS0 GG V < eigenValues T < Tolerance P<> Period
3R=111], W <= Warning Z < ritZ vectors N <= maximum No.

FRAME : Seperdwr
NM=1 : Number of Member
1 A=0.72 1=0.0486,0.0384 W=2.5

E=2464750 J=0.077 AS=0.6
112 M=1
223 M=1
LOADS : Seperator

2 L=1F=0,-10,0,0,0,0 .



1. &8 T2l (Text type modelling) (6)

SIMPLE BEAM EXAMPLE : Title
SYSTEM : Seperator

=1 : 5t=2 2 (Load Case) =

1 X=0 Y=0

JOINTS : Seperator
2 X=75Y=0 -

JOINTS Data Block(Z =~

— __I_!.X C]L‘:IIOl jlol_o
.LLE Jélg%l-

)
'S LIEFLH

rr
I
0z

E

()

3 X=15.0Y=0

RESTRAINTS : Seperator
1R=0,1,1,1,1,0
3R=1,1,1110

FRAME : Seperator

JOINTS

Jjid X=xY=y 7=z G=g1,92ir

Q=97,92,g3,g4,injn F=fninjinjn L=Ln,n/

A=cl .c2c3ncicahr S=s

NM=1 : Number of Member
1 A=0.72 1=0.0486,0.0384 W=2.5

E=2464750 J=0.077 AS=0.6
112 M=1
223 M=1
LOADS : Seperator

2 L=1F=0,-10,0,0,0,0




1. S&EE D3 (Text type modelling) (7)

SIMPLE BEAM EXAMPLE : Title
SYSTEM :Seperator
L=1 :5t= & KALoad Case}=

JOINTS :Seperator

1 X=0 Y=0
2 X=75Y=0
s B RESTRAINTS Data Block(Z =)
3 X=15.0Y=0 = example ;
RESTRAINTS Seperator RESTRAINTS « Separator
1R=0.1.1.1.1.0 - 15 25 5 R=1,1,1,1,1,1
3 R=111110
FRAME :Seperator RESTRAINTS
NM=1 -Number ofMember JT1 J2 Iinc R=ruxruyruzrexrry,rz

LA=0.72 1=0.01 = j1, j2[j1], inc[1] « first & last joint no., joint no. increment
E=246475 J=C rux, ruy, ruz < translational restraint code

112M=1 rrx, rry, rrz <> rotational restraint code

223M=1

LOADS :Seperator
2 L=1 F=0;10,0,0,0,0 a9



1. &8 @2l (Text type modelling) (8)

R=0,0,0,0,0,0

SIMPLE BEAM EXAMPLE : Title \
SYSTEM :Seperator
5 GLOBAL |

L=1 :5t= & KALoad Case}= I
JOINTS :Seperator -
1 X=0 Y=0 A=t 1111 gzg:::?nﬁ-o.o.o.o.o.o
BALL BEARING
RESTRAINTS Seperator SUPPORT g 001,000
1R=011,11,0 - Three Dimensional Structure
3R=1,1,1,1,1,0
~FRAME :Seperator R=00.11,10 . . ,

NM=1 :Number ofMember L
1 A=0.72 1=0.0486,0.0384 W=25 ZGLOBALX
. 5:22|\4/|6_4175 J=0.077 AS=0.6 e

- ROLLER FIXED HINGE
223M=1 Re 0@’1'0 R-1m,1,1 R-ﬁ.mo

LOADS :Seperator

2-D Structure, X-Y plane
2 L.=1 F=0;10,0,0,0,0
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NOTE: JOINTS ARE DOTTED TO EMPHASIZE NODE POINTS.
THEY ARE NOT HINGES EXCEPT WHERE SHOWN.



1. &8 T2l (Text type modelling) (9)

SIMPLE BEAM EXAMPLE : Title
SYSTEM :Seperator

L=1 :5}= & KLoad Casey=
JOINTS :Seperator

1 X=0 Y=0

2 X=7.5|* FRAME Data Block

3 X=15.0 = 3X& FRAME 24, 2X& 2 L= EHA 4, 3XE EHA 4

X Separator
RESTRA ERAME

1 R:O,l,l,J.,J.,U A

B w1
FRAME :Seperator

NM=1 :Number ofMember
1 A=0.72 1=0.0486,0.0384 W=25

E=246475 J=0.077 AS=0.6
112M=1

| 223M=1
LOADS :Seperator

2 L=1F=0;10,0,0,0,0 o




1. et=8 22 (Text type modelling) (10)

X Control Information : 1 line
NM=npro NL=nbsl NSEC=nsec

SIMPLE BEAM EXAMPLI X=x1,x2..xnld Y=y1,y2...ynld

SYSTEM :Seperator Z=21,z2..znld

| =1 : O %I_CIQ(Load Case T:t1,t2...tnld P=pr1,pr2...prn|d

JOINTS :Seperator = NM=npro < no. of material property types
1 X=0 .Y:O NL=nbsl < no. of span loading patterns

5 X=7.5Y=0 NSEC=nsec < no. of forc;e output §ec;tions
_ _ X=x1,x2...xnld < gravitational multipliers

3 X=15.0Y=0 o

T=t1,t2...tnld <= temperature multipliers

RESTRAINTS Seperator P=pr1,pr2...prnld

1R=0,1,1,1,1,0 < prestress loading multipliers

B w1 A
FRAME :Seperator

NM=1 :Number ofMember

1 A=0.72 1=0.0486,0.0384 W=2.5

E=246475 J=0.077 AS=0.6

112M=1

__223M=1
LOADS :Seperator

2 L.=1 F=0;10,0,0,0,0 102




1. &8 @a 2l (Text type modelling) (11)

SIMPLE BEAM EXN % Material & Section Property Data : NM=npro data lines

SYSTEM Seperat np A=a J=j [=i33,i22 AS=a2,a3

L=1 : 5I= & < (Lo F=e G=g W=w M=m TC=alpha

JOINTS : Seperator| = np < property id. no.

1 X=0 Y=0 A, J, I, AS < Area, Torsional constant, Moment of inertia, Shear

2 X=75Y=0 areas
3 X=15.0Y=0 E, G < Modulus of elasticity, Shear modulus

oW, M <= Weight per unit length, Mass per unit length
TESEF;AIIIN-lrg . € TC < Coefficient of thermal expansion(L/L/H units)

3R=11.1.1.1.0 A

FRAME : Seperator
NM=1 : Number of Member
1 A=0.72 1=0.0486,0.0384 W=2.5

E=2464750 J=0.077 AS=0.6
112 M=1
223 M=1

LOADS : Seperator

2 L.=1 F=0,-10,0,0,0,0 103



1. &= 22 (Text type modelling) (12)

SIMPLE BEAM EXAMPLE : Title
SYSTEM :Seperator

L=1 :5}= & KLoad Casey=
JOINTS :Seperator

1 X=0 Y=0

2 X=7.5Y=0

3 X=15.0Y=0

RESTRAINTS Seperator
1R=0,1,1,1,1,0

_JR=111110
FRAME :Seperator

NM=1 :Number ofMember
1 A=0.72 1=0.0486,0.0384 W=25

E=246475 J=0.077 AS=0.6
112M=1
_223M=1
LOADS :Seperator

2 L=1 F=0,10,0,0,0,0

v

A=bd
Ix=(bd?3)/12
ly=(db3)/12

J=(3b3d3)/10(b?+d?)

104



1. &8 @2l (Text type modelling) (13)

SIMPLE BEAM EXAMPLE : Title
SYSTEM :Seperator

L=1 :5}= & KLoad Casey=
JOINTS :Seperator

1 X=0 Y=0

2 X=75Y=0

3 X=15.0Y=0

RESTRAINTS Seperator

1R=0,1,1,1,1,0
_3R=111110

FRAME :Seperator
NM=1 :Number ofMember
1 A=0.72 1=0.0486,0.0384 W=25

E=246475J=0.077 AS=0.6
112M=1
L 22 3M=1

LOADS :Seperator
2 L=1 F=0;10,0,0,0,0

¥-direction
l,= moament of inertia of
section about X-X

yt
Q) - f n b{n) dn
y

Section Description S%Z%?tz:’ea
4 .
Rectangular Section
LY,
— /4 _I Shear Forces parallel to the b or d 51 bd
Zf// _l directicns
bty
> 4,
] . .
— Wida Flange Section 5},3 ty by
-1:, Shear Forces parallel to flange
kvl ¥
d
Wide Flange Section L d
- ' Shear Forces parallel to web w
Thin Wallad
e Clrcular Tube Section nrt
t Shear Forces Irom any direction
Solid Circular Sactlion 2
- Shear Forces from any direction 038 ur
R Thin Walled
—» Rectangular Tube Section 214
4 Shear Forces paralle! to
' d-direction
General Section 2
Shear Forces parallel to Is

105



1. G258 D2l (Text type modelling) (14)

SIMPLE BEAM E
SYSTEM : Seperat
=1 : ol =Z £ (Lo
JOINTS : Seperator
1 X=0 Y=0
2 X=75Y=0
3 X=15.0Y=0

RESTRAINTS : Se
1R=0,1,1,1,1,0

DL - Tl

X Span Loading Data : NL=nbsl data lines

ns WL=wlw2w3 WG=wx,wywz T=t1,12,t3
PLD=d1,p1,f1, d2,p2,f2, d3,p3,f3, d4,p4,t4
TRAP=c1,ul1,v1, c2,u2,v2, c3,u3,v3, c4,ud vi

= ns < Span loading id. no.
WL WG < Uniform load in Local
directions - force/length
T < Temperature in Local direction
PLD, TRAP <« Point loads, Trapezoidal loads

&  Global

3R=111110

A

FRAME : Seperator

NM=1 : Number of Member
1 A=0.72 1=0.0486,0.0384 W=2.5
E=2464750 J=0.077 AS=0.6

112 M=1
223 M=1

LOADS : Seperator

2 L=1F=0,-10,0,0,0,0

106




SIMPLE BEAM EX
SYSTEM : Seperatc
L=1 : ot=& < (Lof
JOINTS : Seperator
1 X=0 Y=0
2 X=75Y=0
3 X=15.0Y=0

RESTRAINTS : Sej

1R=0,1,1,1,1,0
3R=111110

X Element Location Data : many data lines
nel ji jj M=mspimspjivar LP=n1,n2
LR=r1,r2,r3,r4,r5r6 RE=ri,rj RZ=z W
MS=mi,mj NSL=I1,I2
Inld G=ng,ninc,g1,92,93,94
= nel, ji, jj < Element id. no., Joint no. at end i, |
M=mspi,mspj,ivar < Property id. no. at
Variation of e*i33
LP=n1,n2 < joint no. to define local 3 direction
LR=r1,r2,r3,r4,r5,r6 < Release code
RE=ri,rj <= Rigid zone offsets
RZ=z < Rigid zone reduction factor
MS=mi,mj < Master joint
NSL=I1,12,2?Inld < Beam span loading patterns
G=ng,ninc,g1,92,93,g4 <= element generation

L],

FRAME : Seperator

NM=1 : Number of Member T

1 A=0.72 1=0.0486,0.0384 W=2.5
E=2464750 J=0.077 AS=0.6

112 M=1
223 M=1

LOADS : Seperator

2 L=1F=0,-10,0,0,0,0

107




1. &8 @Y 2l (Text type modelling) (16)

SIMPLE BEAM EXAMPLE : Title
SYSTEM : Seperator

L=1 : ot=3& $(Load Case) =
JOINTS : Seperator

1 X=0 Y=0

% )>((::17550YY::OO *LOADS Data Block
' = B85t E= 2UE(ndIHS load conditionWl CHal)
RESTRAINTS : Seperatg cf. restrained d.o.fll= ZEAIZ == SIC}

1R=0,1,1,1,1,0 = example ;
3R=111110 LOADS < Separator
FRAME : Seperator 12 18 2 L=2 F=10,0

NM=1 : Number of Member LOADS
1 A=0.72 1=0.0486,0.0384 W=2.5 Jj1 2 inc L=/ F=Khlzmxmymz

E=2464750 J=0.077 AS=0.6 4
112 M=1
—2-23 M1
LOADS : Seperator

2 L=1F=0,-10,0,0,0,0

108




1. &8 @2l (Text type modelling) (17)

SIMPLE BEAM EXAMPLE : Title
SYSTEM :Seperator

L=1 :5}= & KLoad Casey=
JOINTS :Seperator

1 X=0 Y=0

2 X=75Y=0

3 X=15.0Y=0

RESTRAINTS Seperator
1R=0,1,1,1,1,0

3R=1,1,1,1,1,0

FRAME :Seperator

NM=1 :Number ofMember

1 A=0.72 1=0.0486,0.0384 W=25

E=246475J=0.077 AS=0.6
112M=1
— =L
LOADS :Seperator £
2 L=1 F=0;10,0,0,0,0

GLOBAL

P <

fy (uy)
A
> my ()
mz {rz) mx {rx)
fz (uz) fx (ux)

109



0. olzd pang (1) 1o

. PxSM RIS BRj0] Che e Félat

xHE 2A
Loa}ol3 | s A N
e case Load case 2 Load case 3
I< >I 10kN 20kN

50kN/m

YYYYIVVYYYYY v v

e

10m 10m
Concrete -
Eb-d A ==(modulus of elasticity) : 2.4 X107 kN/m?2 (dépr;;])
A& (weight per unit volume) : 25 kN/m3
LZOLEH| (poisson's ratio) : 0.2 1.0m
(width)
- Load case 1, 22| Z|CH BFH (reaction force) : kN, kN
- Load case 2, 32| X} MEtH (shear force) : kN, kN
- Load case 1, 32 2l & ZHE (bending moment) : kN-m, kN-m

- Load case 1 + Load case 32| Z|Cf & 2HE (bending moment) : kN-m




. PxSM RIS BRj0] Che e Félat

xHE 2A
Loa}ol3 | s A N
e case Load case 2 Load case 3
I< >I 10kN 20kN

50kN/m

YYYYIVVYYYYY v v

e

10m 10m
Concrete -
Eb-d A ==(modulus of elasticity) : 2.4 X107 kN/m?2 (dépr;;])
A& (weight per unit volume) : 25 kN/m3
LZOLEH| (poisson's ratio) : 0.2 5 0m
(width)
- Load case 1, 22| Z|CH BFH (reaction force) : kN, kN
- Load case 2, 32| X} MEtH (shear force) : kN, kN
- Load case 1, 32 2l & ZHE (bending moment) : kN-m, kN-m

- Load case 1 + Load case 32| Z|Cf & 2HE (bending moment) : kN-m

111



2. olzy QA (3) te
ARG T2 S 282510 LSS ot}
X5 FA = o
Load Loa;ffa:eMZ e 1
|< - >|case1 Load case 3
50kN/m 10kN 20kN
YYYYYVYYYYYY v v
I: 8m > >|: 5m q
10m 10m
Concrete 0.03m

B Al2=(modulus of elasticity) : 2.5X 107 kN/m?
XS (weight per unit volume) : 25 kN/m3

ZOFEH| (poisson's ratio) : 0.2

- Load case 1, 22| Z|CH BFH (reaction force) :

- Load case 2, 32| = MEHH (shear force) :

(wall thickness)

- Load case 1, 39 =t & ZHE (bending moment) :

0.5m
(outside
diameter)
kN , kN
kN, kN
kN-m, kN-m

- Load case 1 + Load case 32| Z|Cf & 2HE (bending moment) : kN-m




2. olzy QA (4) 13
ARG T2 S 282510 LSS ot}
XHE FA = o
Load ] gfa TAIZ Xts 1
|< om >|case1 Oad case Load case 3
50kN/m 10kN 20kN
YYYYYVYYYYYY v v
I: 16m ) »I: 10m R
20m 20m
Concrete 0.03m

B Al2=(modulus of elasticity) : 2.5X 107 kN/m?
XS (weight per unit volume) : 25 kN/m3

ZOFEH| (poisson's ratio) : 0.2

- Load case 1, 22| Z|CH BFH (reaction force) :

- Load case 2, 32| = MEHH (shear force) :

(wall thickness)

- Load case 1, 39 =t & ZHE (bending moment) :

0.5m
(outside
diameter)
kN , kN
kN, kN
kN-m, kN-m

- Load case 1 + Load case 32| Z|Cf & 2HE (bending moment) : kN-m




SiM =2 S 285l CI2 S 5t}
X5 2A s 2
Load q ST x= 1
|< 5m >Icase1 Load case 2 Load case 3
50kN/m 10kN 20kN
YYYYYVYVYYYY v v
I: 8m ) 5m N
10m 15m
Concrete
B A= (modulus of elasticity) : 2.4X 107 kN/m? (Jé?)r;;])
XI& (weight per unit volume) : 25 kN/m3
I OF&H| (poisson's ratio) : 0.2 om
(width)
- Combination 1 :1.2LC1 + 1.7LC2+ 1.9LC3 29| %|CH Hi=d . kN
- Combination 2 :1.2LC1 + 1.9LC3 2| *|c{ Tt - kN
- Combination 3 :1.2LC1 + 1.5LC2°| X|C}j RHIE . kN-m 114




SiM =2 S 285l CI2 S 5t}
X5 2A s 2
Load q ST x= 1
|< 5m >Icase1 Load case 2 Load case 3
50kN/m 10kN 20kN
YYYYYVYVYYYY v v
I: 8m ) 5m N
10m 20m
Concrete
= A 2=(modulus of elasticity) : 2.4 X107 kN/m?2 (Jé?)r;;])
XI& (weight per unit volume) : 25 kN/m3
I OF&H| (poisson's ratio) : 0.2 om
(width)
- Combination 1 :1.2LC1 + 1.7LC2+ 1.9LC3 29| %|CH Hi=d . kN
- Combination 2 :1.2LC1 + 1.9LC3 2| *|c{ Tt - kN
- Combination 3 :1.2LC1 + 1.5LC2°| X|C}j RHIE . kN-m 115




&S A
s A ~
Load Load case 2 Loag}?az_eag
5m casel
|< >I T0kN 20kN

50kN/m

YYYVIVVYYYYY v v

I: 8m ) ’r 4m N »I

10m 8m

Concrete

EFE Al ==(modulus of elasticity) : 2.4 X107 kN/m? (Jé?)r;;])

XI& (weight per unit volume) : 25 kN/m3
L OF&H| (poisson’s ratio) : 0.2
FSH| (p ) 1.0m
(width)
- Combination 1 :1.2LC1 + 1.7LC2+ 1.9LC3 9| X|CH I . kN
- Combination 2 :1.2LC1 + 1.9LC3 9| X|C{ ™ EH= . kN
- Combination 3 :1.2LC1 + 1.5LC2°| *|C}} RHE . kN-m 116




A= DA (8)
T+ =28 S &850 CH2S 15t2t
X5 FA - o
Load Loacjzqua_sreMZ e a1
|< - >|case1 Load case 3
50kN/m 1O0kN 20kN
YYYYYVYYYYYY v v
I: 8m S »|: 5m q
10m 15m
0.03m

Concrete
EHM A= (modulus of elasticity) : 2.5X 107 kN/m?

XI& (weight per unit volume) : 25 kN/m3

L OFEH| (poisson's ratio) : 0.2

- Combination 1 :1.4LC1 + 1.8LC2+ 2.1LC3 9| X|CH I .

- Combination 2 :2.0LC1 + 2.5LC3 2| %|C} McHa .

(wall thickness)

- Combination 3 :1.7LC1 + 1.5LC2°| %|C}| RHIE .

0.5m
(outside
diameter)
kN
kN
KN-m 117




HA=H QA (9)
T+ =28 S &850 CH2S 15t2t
X5 FA - o
Load Loacjzqua_sreMZ e a1
|< - >|case1 Load case 3
50kN/m 1O0kN 20kN
YYYYYVYYYYYY v v
I: 8m S »|: 5m q
12m 15m
0.03m

Concrete
EHM A= (modulus of elasticity) : 2.5X 107 kN/m?

XI& (weight per unit volume) : 25 kN/m3

L OFEH| (poisson's ratio) : 0.2

- Combination 1 :1.4LC1 + 1.8LC2+ 2.1LC3 9| X|CH I .

- Combination 2 :2.0LC1 + 2.5LC3 2| %|C} McHa .

(wall thickness)

- Combination 3 :1.7LC1 + 1.5LC2°| %|C}| RHIE .

0.5m
(outside
diameter)
kN
kN
KN-m 118




=
. FxS|M Z2aMg Bgfo] [he e Faial
> 0O
=

X A
Loa}ol3 | oS S AtS 1
cm case Load case 2 load case 3
|< ’I 10kN 20kN

50kN/m

YYYYIVVYYYYY v s

I: 8m ) >|: 5m ) »I

15m 10m
Concrete
1.5m
Eh & A==(modulus of elasticity) : 2.3X 107 kN/m?2 (depth)
XS (weight per unit volume) : 25 kN/m3
L OFEH| (poisson’s ratio) : 0.2 1.0m
(width)
- Combination 1 :1.2LC1 + 2.0LC2+ 1.7LC3 29| X|Cj &= . kN
- Combination 2 :1.5LC1 + 1.7LC3 o] AT HCH= . kN
- Combination 3 :0.8LC1 + 1.3LC2°| AN THIE . kN-m
119

AE RN E mm




=
. FxS|M Z2aMg Bgfo] [he e Faial
> 0O
=

X A
Loa}ol3 | oS S AtS 1
cm case Load case 2 load case 3
|< ’I 10kN 20kN

50kN/m

YYYYIVVYYYYY v s

I: 8m ) >|: 5m ) »I

17m 10m
Concrete
1.5m
Eh & A==(modulus of elasticity) : 2.3X 107 kN/m?2 (depth)
XS (weight per unit volume) : 25 kN/m3
L OFEH| (poisson’s ratio) : 0.2 1.0m
(width)
- Combination 1 :1.2LC1 + 2.0LC2+ 1.7LC3 29| X|Cj &= . kN
- Combination 2 :1.5LC1 + 1.7LC3 o] AT HCH= . kN
- Combination 3 :0.8LC1 + 1.3LC2°| AN THIE . kN-m
120

AE RN E mm




121

X5 FAl = B4
Load Load ?a-sre 2 i
|¢ Em $|case1 Load case 3
50KN/m T0kN 20kN

YYYVYYYYYVYYY v LAE
I: 8m ) >|: 5m )

15m 10m

0.03m

Concrete
=t A= (modulus of elasticity) : 2.0X 107 kN/m?

XS (weight per unit volume) : 25 kN/m3

L OF&H| (poisson's ratio) : 0.2

- Combination 1 :1.2LC1 + 2.0LC2+ 1.7LC3 9| X|CH I .
- Combination 2 :1.5LC1 + 1.7LC3 o] A H™ECHH .

(wall thickness)

0.5m
(outside
diameter)

kN
kN

- Combination 3 :0.8LC1 + 1.3LC22| A RHIE =XIXZH .

kN-m, mm




122

X5 FAl = B4
Load Load ?a-sre 2 i
|¢ Em $|case1 Load case 3
50KN/m T0kN 20kN

YYYVYYYYYVYYY v LAE
I: 8m ) >|: 5m )

15m 10m

0.05m

Concrete
=t A= (modulus of elasticity) : 2.0X 107 kN/m?

XS (weight per unit volume) : 25 kN/m3

L OF&H| (poisson's ratio) : 0.2

- Combination 1 :1.2LC1 + 2.0LC2+ 1.7LC3 9| X|CH I .
- Combination 2 :1.5LC1 + 1.7LC3 o] A H™ECHH .

(wall thickness)

0.5m
(outside
diameter)

kN
kN

- Combination 3 :0.8LC1 + 1.3LC22| A RHIE =XIXZH .

kN-m, mm




+XofMM =233 S 285l CISS ol
X5 2A fs

Load q ST AtE ne

- case] Load case 2 Load case 3

|< >| 10kN 20kN

50kN/m

YYYVIVVYYYYY v v

123

I: 8m s 5m q
>

A 10m B 10m
Concrete
EtM A 4=(modulus of elasticity) : 2.0 X 107 kN/m? A 1.0m
XI& (weight per unit volume) : 25 kN/m3
I OF&H| (poisson's ratio) : 0.2 0.5m 8
(width)
1.0m
(width)

- A|CH BF - KN, %|Cff McH - kN, Z|tf ZHE :

> Y

1.5m
(depth)

kN-m




+XofMM =233 S 285l CISS ol
X5 2A fs

Load q ST AtE ne

- case] Load case 2 Load case 3

|< >| 10kN 20kN

50kN/m

YYYVIVVYYYYY v v

124

I: 8m s 5m q
>

A 10m B 12m
Concrete
EtM A 4=(modulus of elasticity) : 2.0 X 107 kN/m? A 1.0m
XI& (weight per unit volume) : 25 kN/m3
I OF&H| (poisson's ratio) : 0.2 0.5m 8
(width)
1.0m
(width)

- A|CH BF - KN, %|Cff McH - kN, Z|tf ZHE :

> Y

1.5m
(depth)

kN-m




+XofMM =233 S 285l CISS ol
X5 2A fs

Load q ST AtE ne

- case] Load case 2 Load case 3

|< >| 10kN 20kN

50kN/m

YYYVIVVYYYYY v v

125

I: 8m s 5m q
>

A 12m B 12m
Concrete
EtM A 4=(modulus of elasticity) : 2.0 X 107 kN/m? A 1.0m
XI& (weight per unit volume) : 25 kN/m3
I OF&H| (poisson's ratio) : 0.2 0.5m 8
(width)
1.0m
(width)

- A|CH BF - KN, %|Cff McH - kN, Z|tf ZHE :

> Y

1.5m
(depth)

kN-m




X5 FA
Load Load case 2
5m casel
< SEETEY RN FTON

50kN/m

YYYYIVVYYYYY v

N =
Load case 3

lZOkN

5m

of

I: 8m B s >E

A 10m

Concrete

10m

=t Al 2=(modulus of elasticity) : 2.6 X107 kN/m?

RS (weight per unit volume) : 25 kN/m3

ZOFEH| (poisson's ratio) : 0.2

kN, Z[CH S &=

- Z|Off "

0.5m

(width)

(depth)

(width)
kN, Z[CH 2HE .

- A

126

1.5m

(depth)

kN-m



X5 FA
Load Load case 2
5m casel
< SEETEY RN FTON

50kN/m

YYYYIVVYYYYY v

N =
Load case 3

lZOkN

5m

of

I: 8m B s >E

A 10m

Concrete

12m

=t Al 2=(modulus of elasticity) : 2.6 X107 kN/m?

RS (weight per unit volume) : 25 kN/m3

ZOFEH| (poisson's ratio) : 0.2

kN, Z[CH S &=

- Z|Off "

0.5m

(width)

(depth)

(width)
kN, Z[CH 2HE .

- A

127

1.5m

(depth)

kN-m



X5 FA
Load Load case 2
5m casel
< SEETEY RN FTON

50kN/m

YYYYIVVYYYYY v

N =
Load case 3

lZOkN

5m

of

I: 8m B s >E

A 12m

Concrete

14m

=t Al 2=(modulus of elasticity) : 2.6 X107 kN/m?

RS (weight per unit volume) : 25 kN/m3

ZOFEH| (poisson's ratio) : 0.2

kN, Z[CH S &=

- Z|Off "

0.5m

(width)

(depth)

(width)
kN, Z[CH 2HE .

- A

128

1.5m

(depth)

kN-m
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2, M8 QH2 (HEHH)
- XM Z2IYE EE6I0] LS oIt
S g
5m Loadcase1 0% C:Sf EA Load case 3
< o xtzea |10 HE A 20kN

50kN/m

YYVYIIIIIYYY v s

8m S 5m y
: >

- 2

15m B 10m
Concrete 0.03m
Bt A 4=(modulus of elasticity) : 2.5X 107 kN/m?2 (wall thickness)
XI& (weight per unit volume) : 25 kN/m3
I OFSH| (poisson’s ratio) : 0.2 A (o%fsri?je
diameter)
0.02m
AT TES (LCT1+LC2): kN, (wall thickness)
AR EEHEQC2+LC3): _ kN-m . (O%tzsr:je

AN =&KX E(LCT1+LC3) : mm diameter)



130

2. AsE DA (HMEHH)
- AESM Z2IHMS B8 ot Ttz
|< 5m >| Loadcasel Load case 2 Load case 3 *t= &
A= A XS 2A|
50kN/m 15 24 |10kN  XEF J'ZOkN
YYYYYYYYVYYY v A

E 8m B S f 5m 43
15m 10m

- A

Concrete 0.03m
Il thick
B A 2= (modulus of elasticity) : 2.5X 107 kN/m? (wall thickness)
AFS (weight per unit volume) : 25 kN/m3 0.5m
I OFESH| (poisson’s ratio) : 0.2 A (outside
diameter)
0.02m
A FCHA (LC1+LC2): kN, (wall thickness)
o 0.2m
XN SOl E : :
A 2IR2RE(C2+LC3): kN-m B (outside

A™ =2 HE(LCT1+LC3) : mm diameter)
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2. AsE DA (HMEHH)
- AESM Z2IHMS B8 ot Ttz
|< 5m >| Loadcasel Load case 2 Load case 3 *t= &
A= A XS 2A|
50kN/m 15 24 |10kN  XEF J'ZOkN
YYYYYYYYVYYY v A

E 8m B S f 5m 43
13m 10m

- A

Concrete 0.03m
Il thick
B A 2= (modulus of elasticity) : 2.5X 107 kN/m? (wall thickness)
AFS (weight per unit volume) : 25 kN/m3 0.5m
I OFESH| (poisson’s ratio) : 0.2 A (outside
diameter)
0.02m
A FCHA (LC1+LC2): kN, (wall thickness)
o 0.2m
XN SOl E : :
A 2IR2RE(C2+LC3): kN-m B (outside

A™ =2 HE(LCT1+LC3) : mm diameter)
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2. AsE DA (HMEHH)
- AESM Z2IHMS B8 ot Ttz
|< 5m >| Loadcasel Load case 2 Load case 3 *t= &
A= A XS 2A|
50kN/m 15 24 |10kN  XEF J'ZOkN
YYYYYYYYVYYY v A

E 8m B S f 5m 43
13m 12m

- A

Concrete 0.03m
Il thick
B A 2= (modulus of elasticity) : 2.5X 107 kN/m? (wall thickness)
AFS (weight per unit volume) : 25 kN/m3 0.5m
I OFESH| (poisson’s ratio) : 0.2 A (outside
diameter)
0.02m
A FCHA (LC1+LC2): kN, (wall thickness)
o 0.2m
XN SOl E : :
A 2IR2RE(C2+LC3): kN-m B (outside

A™ =2 HE(LCT1+LC3) : mm diameter)



B SHENH @PEIBIVED modelling) (1-1)

}‘ 5.0m ’}‘ 10.0m

10 kKN.m
10kN l

d

15m

;

SIMPLE BEAM EXAMPLE : Title
SYSTEM : Seperator
L=1 : ot=&2(Load Case)==

JOINTS : Seperator

1 X=0 Y=0

2 X=7.5Y=0

3 X=15.0 Y=0
RESTRAINTS : Seperator

1 R=0,1,1,1,1,0
3 R=1,1,1,1,1,0
FRAME : Seperator

NM=2 : Number of Member
NL=1 : Number of Span Loading

1 A=0.72 1=0.0486,0.0384 W=2.5
E=2464750 J=0.077 AS=0.6

2 A=0.25 1=0.0052,0.0052 W=2.5
E=2464750 J=0.0375 AS=0.208
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3. HEtMH(Text type modelling) (1-2)

}‘ 50m’}< 10.0m >|

10 kKN.m

10kN 112 M=1 NSL=1
1 223 M=2

1 PLD=5,-10,0

134




3. B &t (Text type modelling) (2-1)

|< 7.5m

7.5m >|

TOKN.m

Q
~

‘ 15m \

X 135



3. B &3 (Text type modelling) (2-2)

* Section Property (St & Al)

o, |< 0.8m ’I

'y

0.5m
0.9m

* Material (i 2)
—Concrete (27Mpa)
—Self Weight(Xt=) = 25kN/m3
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3. B &3 (Text type modelling) (2-3)

|< 7.5m »|< 7.5m »|

ﬂlOkN.m a
10kN Node1 i

Node2 ~ Node3

El.1 El.2 f

>

15m

137



3. B S XH(Text type modelling) (2-4)

SIMPLE BEAM EXAMPLE : Title
SYSTEM : Seperator
|< 7.5m ,|< 7.5m >| L=1 : ot=&2(Load Case)==

JOINTS : Seperator
10kN.m
1 1 X=0 Y=0

A 2 X=7.5Y=0
% 3 X=15.0 Y=0
Y |4 ’| RESTRAINTS : Seperator

1 R=0,1,1,1,1,0
> 3 R=1,1,1,1,1,0
FRAME : Seperator

NM=2 : Number of Member
1 A=0.72 1=0.0486,0.0384 W=25
E=246475 J=0.077 AS=0.6
Node!

Noe) ot 2 A=0.25 1=0.0052.0.0052 W=2.5
£=0464750 J=0.0375 AS=0.208

+' Fl. ' Fl2 +' .

15m




3. HEtMH(Text type modelling) (2-5)

I< 7.5m >|< 7.5m >| 112 M=1

mlokN.m 223 M=2
A — 1 LOADS : Seperator
_ 2 L=1F=0,-10,0,0,0,10

Y| 1

15m
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3. B &t (Text type modelling) (2-6)

|4 7.5m »|< 7.5m >|

10kN.m

10kN

SH=R SH=P

v

15m

SH=C

140



3. B &t ™ (Text type modelling) (2-7)
SIMPLE BEAM EXAMPLE : Title

|4 75m »|< 75m >| SYSTEI\_/I . Seperator
L=1 : ot=&2(Load Case)==
ﬂmk'\"m JOINTS : Seperator
10kN 1 — —
A 1 X=0 Y=0
L 2 X=7.5Y=0
3 X=15.0 Y=0
Y| o g RESTRAINTS : Seperator
> 1 R=0,1,1,1,1,0
X 3R=1,1,1,1,1,0

FRAME : Seperator
NM=2 : Number of Member
1 SH=R T7=0.5,0.5 W=2.5 E=2464750

2 SH=R 7=0.9,0.8 W=2.5 E=2464750
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3. HEtMH(Text type modelling) (2-8)

|< 7.5m »|< 7.5m >| 112 M=1

ﬂ 223 M=2
10kN.m
10kN 1

LOADS : Seperator

A

Y| 1 >

15m

142



Steel
EH A Al2=(modulus of elasticity) : 2.0X 108 kN/m?

XI& (weight per unit volume) : 78.5 kN/m3

L OFEH| (poisson's ratio) : 0.3

Z|CH "t . kN, X|CH MEH -

kN, Z|Cf ZHE .

143

80cm

kN-m



Steel
EH A Al2=(modulus of elasticity) : 2.0X 108 kN/m?

XI& (weight per unit volume) : 78.5 kN/m3

L OFEH| (poisson's ratio) : 0.3

Z|CH "t . kN, X|CH MEH -

kN, Z|Cf ZHE .

144

80cm

kN-m
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6m Am

[TTT] st 3kN/mm BkN/m
|

@ ®

15m =L 1om J

100cm

90cm

Steel
= Al =(modulus of elasticity) : 2.0 X 108 kN/m?

Xt& (weight per unit volume) : 78.5 kN/m3

HZOF&H| (poisson’s ratio) : 0.3

Z[CH 2h kN, AZ Mt kN

AM THE - kN-m , A" =& HZ mm
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- TR ZRIWS FE6H LSS ToiE Load case 3 30kN/m X5 g
A
XPE B4
s A Load| case
Load cade 1 K" 10 15m
kN/ Local 1 &
\ A
T
Z }4 — >« >« >
10m
X
» Global
Steel e
AFS{TH - _
B A 2=(modulus of elasticity) : 2.0X 108 kN/m? SR : @ |0-3m, t=0.03m
XS (weight per unit volume) : 78.5 kN/m3 StARY - @ [0.4m, t=0.04m
ZOl&H| (poisson's ratio) : 0.3 MR (O) Jo2m, t=0.03m
Z|Cf HFE(LCT1+LC2) : kN, Z[Cff HEFSE(LC2+LC3) kN

Z|CH =3(LCT1+LC2+LC3) kN
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- PERS|M = HE =86 == #ol2 =
™= =1 ol tf Tore Load case 3 30kN 2N g
A
pE 2A|
S A Load| case
Load cage 1 Ay 15m
kN/ Local 1 m 10
v
¢ L™
Z }4 >ie > > >
10m
X
»  Global
Steel e
AFS] Kl - _
Bt A= (modulus of elasticity) : 20X 108 kN/m? | © A% @_‘E.Bm, t=0.03m
A& (weight per unit volume) : 78.5 kN/m3 SR - @ [0.4m, t=0.04m
ILOFSH| (poisson's ratio) : 0.3 AHAY - @_AB.Zm, t=0.03m
Z|CH BFE4(LC1+LC3) : kN, Z|Cf M EHH(LC1+LC3) : kN

X|CH =2(LCT1+LC2+LC3) : kN
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- XS = HE 28 =2 ol =
™= =1 ol tf Tore Load case 3 30kN 2N g
A
pE 2A|
S A Load| case
Load cage 1 Ay 15m
kN/ Local 1 m 10
v
¢ L™
Z }4 >ie > > >
12m
X
»  Global
Steel e
AFS] Kl - _
Bt A= (modulus of elasticity) : 20X 108 kN/m? | © A% @_‘E.Bm, t=0.03m
A& (weight per unit volume) : 78.5 kN/m3 SR - @ [0.4m, t=0.04m
ILOFSH| (poisson's ratio) : 0.3 AHAY - @_AB.Zm, t=0.03m
Z|CH BFE4(LC1+LC3) : kN, Z|Cf M EHH(LC1+LC3) : kN

X|CH =2(LCT1+LC2+LC3) : kN
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- XS = HE 28 =2 ol =
™= =1 ol tf Tore Load case 3 30kN 2N g
A
pE 2A|
S A Load| case
Load cage 1 Ay 12m
kN/ Local 1 m 10
v
¢ L™
Z }4 >ie > > >
12m
X
»  Global
Steel e
AFS] Kl - _
Bt A= (modulus of elasticity) : 20X 108 kN/m? | © A% @_‘E.Bm, t=0.03m
A& (weight per unit volume) : 78.5 kN/m3 SR - @ [0.4m, t=0.04m
ILOFSH| (poisson's ratio) : 0.3 AHAY - @_AB.Zm, t=0.03m
Z|CH BFE4(LC1+LC3) : kN, Z|Cf M EHH(LC1+LC3) : kN

X|CH =2(LCT1+LC2+LC3) : kN




4, ER4A 2 (Text type modelling)(1)

150



4, ER4A 2 (Text type modelling)(2)

TH O I 0.5m T=0.05m

T=0.06m

3. AHXH O I 0.55m T=0.05m

* Material (X £)
—Steel Pipe
-t A= =2.1 X 10° Mpa

1.4

g

[\
on
ra
=
o
o
3
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4, ER4A 22 (Text type modelling)(3)

* Section Property

LAaS T 010-5”'
A T=0.05m

AM ﬂv 5M  2.5+8 1 010-6”‘
‘ ‘ T=0.06m

1 O!
3.AHH 0.55m
. T=0.05m

b b 4

e

152



4.

E

A4

2l (Text type modelling)(4)

Truss analysis data file
SYSTEM

=2

JOINTS

1 X=0Y=0

2 X=1.5Y=5.0

3 X=3 Y=0
4 X=4.5Y=5.0

5 X=6 Y=0
6 X=7.5Y=5.0

7 X=9Y=0
RESTRAINTS
1 R=1,1,1,1,1,0

7/ R=0,1,1,1,1,0

FRAME
NM=3 NL=2
1 SH=P T=0.5,0.05 E=2.1E5
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4. Ex{A 292 (Text type modelling)(5)

2 SH=P T7=0.6,0.06 E=2.1E5
3 SH=P T=0.55,0.05 E=2.1E5
1 PLD=1.5,-10,0

2 WG=0,-5,0
112M=3

223 M=3

313M=2
4 34 M=3

545M=3
635M=2
756 M=3
86 7 M=3

X 957 M=2
10 2 4 M=1 NSL=1,0
11 4 6 M=1 NSL=0,2
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155
4, EHA DL (Text type modelling)(6)

—EUA RHE DAE @M 51X
2 S(BRE)

S —

LR=R1,R2,R3,R4,R5,R6

RI=IEt 3% 2PIE iR 2E
Ro=JEt 35 QUE R 2E i
R3=%2 oMl RS >  |p:a=z
R4=IEt 2% DPIE GHKI 2E
RE=JEt 25 QUE BRI 2E

—

RESTRAINTS

R6=HIS& Z2HE okl 2=




4, ER{A @A (Text type modelling)(7)

e

LR=R1,R2,R3,R4,R5,R6

RI=1EH 3% SHE R 2E
R2=J& 3% RHE R 2E
R3=-F& o il 25

Ri=1E 25 CHE of R 25
R5=J& 2% RHE R ZE
R6=HI S8 ZHENK ZE

+

1:ohAl
0: 7%

RESTRAINTS

LR=1,1,0,0,0,0
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4. EA 292 (Text type modelling)(8)

2 SH=P T7=0.6,0.06 E=2.1E5
3 SH=P T=0.55,0.05 E=2.1E5
1 PLD=1.5,-10,0

2 WG=0,-5,0
112M=3LR=1,1,0,0,0,0

2 23 M=3LR=1,1,0,0,0,0

313 M=2LR=1,1,0,0,0,0
4 3 4 M=3 LR=1,1,0,0,0,0

54 5 M=3 LR=1,1,0,0,0,0
6 3 5M=2LR=1,1,0,0,0,0
/756 M=3 LR=1,1,0,0,0,0
86 7 M=3 LR=1,1,0,0,0,0
957 M=21LR=1,1,0,0,0,0

10 2 4 M=1 NSL=1,0 LR=1,1,0,0,0,0
11 4 6 M=1 NSL=0,2 LR=1,1,0,0,0,0
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15m

10m

10m

10m 10m

Steel
= Al =(modulus of elasticity) : 2.0 X 108 kN/m?

XI& (weight per unit volume) : 78.5 kN/m3
I OF&SH| (poisson’s ratio) : 0.3

Z|CH " kN, AR MEH - kN

=
AM RHE - kKN-m , AS® =2 K& mm
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Steel
= Al =(modulus of elasticity) : 2.0 X 108 kN/m?

XI& (weight per unit volume) : 78.5 kN/m3

L OFEH| (poisson's ratio) : 0.3

Z|CH " kN, AR MEH - kN

=
AM RHE - kKN-m , AS® =2 K& mm

1.acm

159



AHH : Anale L8X6X1

AbSiTH
O IH : I/Wide Flange W21X122

=Y
Steel
Bt A 4=(modulus of elasticity) : 2.0 X 108 kN/m?
XI& (weight per unit volume) : 78.5 kN/m3
I OF&H]| (poisson’s ratio) : 0.3
Z|oq e kN, AT HEH . kN

=
AN QOE . kN-m , AS =% K& mm 160




161

- Steel
W44X285
EFAM A Z= - 2.0X 108 kN/m?2
= 15m XS - 78.5 kN/m3
;trs :l_a11 50KN/m —(i ) 03/
Load case FEOF&H| @ 0.
I v
m
“m
xS 24|
Load| case 2
«— 15m
5mI 10kN
A A
< >« >‘
10m 10m
ZX|CH £==! HF24(1.1LC1+1.3LC3) : kN, Z=|Cf MEF2d(1.1LC1+LC3) ; kN
X0 =3(LC1+LC2+LC3) ; kN, A® =& &(LC2+LC3) : mm




5. ctol @& (2) 162

'y Steel
W44X285
EFE A4 : 2.0X 108 kN/m?2
15m —~
Load case 1 IRRRRRN y ZOF2H| - 0.3
om
X5 FA
Load| case 2
— 10m
SmI 10kN
v
< >ie »‘

10m 10m

=X HH3(0.7LCT1+1.2LC2) : kN, Z[CH ™ EF=E(1.1LCT+LC2) : kN
ZH(LCT1+LC2+1.1LC3) : kN, A &N Z(LC1+LC3) : mm




'y
15m
xt= 0o 50kN/m
Load case 1 YYYYY¥YY T
6m
N
Load| case 2
SmI 10kN
v
}4 10m + 12m >‘
Z| 8h2{(0.9LC1+0.7LC2) : kN, Z|CH

43
Z2(LCT+1.3LC2+1C3) -

MEFH(0.7LCT1+LC2) -
kN, A =& ZN(LC2+LC3) ;

Steel
W44X285

EFM A= 0 2.0X 108 kN/m?2
b= - 78.5 kN/m3
ZOFEH| - 03
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'y Steel
W44X285
ELM A4 2.0X 108 kN/m?2
15m —~ 5
=38 | 50kN/m AP 1 78.5 kN/m
Load case 1 yyvyyyy y ZOt&H| 103
6m
s A
Load| case 2
«— 10m
5m ‘ 10kN
| _L
< >ie »‘
10m 12m
x| Ht24(0.9LC1+0.7LC2) : kN, Z|Cf ™EFH(0.7LCT+LC2) : kN

H(LC1+1.3LC2+LC3)

kN, A =28 &(LC2+LC3) : mm




5. 2Ol @2 (Text type modelling) (1)

Frame L N0d62 Element2 NOdGB

oad
0

Element] Elemient3

Node1 ’ Node4 ’

‘ Support '

Fix = 1
Release = 0

Support®l &)

165



5. 28l 2] (Text type modelling) (2)

L oad 'No.dez Element2 .Node3

Elementl Elerhent3

Node;»_ Node;»_

s ) Support 2

Fix=1
Release =0

SIMPLE PORTAL FRAME EXAMPLE

SYSTEM

L=1

RESTRAINTS

141 R =00,1,1,1,0

143 R=1,1,1,1,11

JOINTS

1 X= 0.0 Y = 0.0
2 X= 00 Y= 18"12
3 X= 25%12 Y= 18%12
4 X= 2512 Y= 5512
LOADS

2 L=1 F = 10,0,0

FRAME

NM-; P

1 SH%WNXﬂﬁ E =29500
2- swcwaoxg;?

3. SH =Wi4x \

1 ‘2 LPi= 1,0

..LM
2 2 3 M
3 3 4 M

1
2
3

: Number of load conditions

: All jointa are in the X-Y plane
: Fix base joint
: Blank terminalor

: Coordinates for Joint 1
: Coordinales for joint 2
: Coordinates for joint 3
. Coordinales lor joint 4
: Blank terminalor

: Load at joint 2
» Blank lterminator

: Number of section properties
: Section property dala

: Section property data

: Section property dala

: Data for element 1

: Data lor element 2

: Data for element 3

: Blankterminator
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5m

12m

Steel

10m f2m 4m EHE Al5=(modulus of elasticity) : 2.0X 108 kN/m?

o
A& (weight per unit volume) : 78.5 kN/m3

ZOFEH| (poisson's ratio) : 0.3
Z[CH Bt kN, AY ©EH kN

=
AM RHE - kKN-m , AS® =2 K& mm
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AS=KH 8

Steel

: 2.0X 108 kN/m?

XI& (weight per unit volume) : 78.5 kN/m3

EFM A== (modulus of elasticity)

H| (poisson’s ratio) : 0.3

OtE

=

WEl

ot= 5kN/m 2 2 Z Al £ AB2

= 17
=

2.

zl O

HEA FM BCE

g_
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PRI
i e
At _.'|__:-

(RN

oA
_]>|

W21X62

EHM A= (modulus of elasticity) : 2.0X 108 kN/m?
A& (weight per unit volume) : 78.5 kN/m3

I OFSH| (poisson's ratio) : 0.3

rZEARE2 =& MBS ot ct.

O} Xt

—_ T O

(-
kN/m St 2 Z Al AE S| BE = +16H]

ol ol o

ol

A S HLE =0 &

ct.
OKN gt 7—‘#% | = H OP2l =l H2UEE ot ct.
j

=2 Al R

ol

At Ot
= I
= X
eSS
0O=
—1
O=
-1

oy ol O O Of 2

1.
2.
3.
4,
5.
6.

J;I-S?..A|

ol

FHHIE 2otole, 169
CEL

(-]
gt = <ot



- SAP2000 (Moving Load) -

170



Moving load cases

e

*

171



< Moving load cases (Lane)

PO TITI DE DNS FVPt e

i M= ||
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< Moving load cases (Lane)

i
g
g 77777777777777777777777777777 1 242
g
&3
‘ 5 4 3 2 1 H‘
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< Moving load cases (Lane)
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< Moving load cases (Vehicle)
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< Moving load cases (Vehicle)
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< Moving load cases (Vehicle)
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< Moving load cases (Vehicle)
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< Moving load cases (Vehicle classes)
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< Moving load cases (Vehicle classes)
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< Moving load cases (Bridge response requests)

Bridge Response Requesis
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< Moving load cases (Moving load cases)
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<+ Moving load cases (Moving load cases)

- Moving load cases

a9 = Lanel Lane?2 Lane3 Scale Factor
Meving Load Caze Nama [FEVET
1 VECL1 1.0
Azzigrimant Dala
AR DT | 2 VECLI1 1.0
Wehale Class 1 w
o — 3 VECL1 1.0
Mirisun B o Loaded Lanes |7 4 VECL1 VECLI1 1.0
Mo st of Loaded Lanes |19
5 VECL1 VECL1 1.0
Azzignment Lanes
Sedect Larees: From:
ST ma 6 VECL1 VECL1 1.0
7 VECL1 VECLI1 VECL1 0.9
£ Flnlwe
329 = Lanel Lane2 Lane3 Scale Factor
[ o Cance
1 VECL1 VECL1 1.0
2 VECL1 VECL1 1.0
3 VECL1 VECLI1 1.0
4 VECLI1 VECL1 VECLI1 0.9
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A @
}4 12m + 10m

- Concrete

12m »{

=t A 4= (modulus of elasticity) : 2.0 X 107 kN/m?
XI& (weight per unit volume) : 25 kN/m3
I OF&H| (poisson's ratio) : 0.2
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10m

12m

- Concrete
=LA

XI& (weight per unit volume) : 25 kN/m3

2Ot S H

12m +

Z=(modulus of elasticity)

(poisson’s ratio) : 0.2

: 2.0X107 kN/m?
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10m

12m

- Concrete
=LA

XI& (weight per unit volume) : 25 kN/m3

2Ot S H

12m +

Z=(modulus of elasticity)

(poisson’s ratio) : 0.2

: 2.0X107 kN/m?
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2 3XHRl AX

Load Case 1

N 1 sokn

Load Case 2

5kN/m

15m

10m
><

Steel
W21X62

Bt A 2=(modulus of elasticity) : 2.0 X 108 kN/m?
AFS (weight per unit volume) : 78.5 kN/m3
I OF&H| (poisson's ratio) : 0.3
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10m

Steel
W21X62

Bt A 2=(modulus of elasticity) : 2.0 X 108 kN/m?

AFS (weight per unit volume) : 78.5 kN/m3

L OFSH| (poisson’s ratio) : 0.3

198



2 3XHRl AX

15KN 3. Atots & E=ot= 15kN 2 EAI C B2 5= 1ot 2t

Steel
W21X62

Bt A 2=(modulus of elasticity) : 2.0 X 108 kN/m?
AFS (weight per unit volume) : 78.5 kN/m3
I OF&H| (poisson's ratio) : 0.3
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Spring 224
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*2* Modeling

Spring 8.4

N

Concrete Box
SYSTEM

L=1

JOINTS

1 X=0.0 Y=3.4
2 X=2.2Y=3.4
3 X=4.4Y=3.4
4 X=4.4Y=1.7
5 X=4.4Y=0.0
6 X=2.2 Y=0.0
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*2* Modeling

1 2 3
o—0 9§ 8 X=0.0 Y=1.7
SPRING
57 1 K=1000,1000,1000,10000,10000,10000
s @ L B FRAME
NM=1 NL=5 Y=—1
i SH=R T=1.0,0.4 E=2464751 W=2.5
: { WG=0,-7.892,0
Q- B 98— 2 TRAP=0,0,-2.07,1.699,0,-2.99
Spring £.4 I 3 TRAP=0,0,-2.99,1.7,0,-3.91
— - = 4 TRAP=0,0,3.91,1.7,0,2.99
5 TRAP=0,0,2.99,1.699,0,2.07
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