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0
0
0
(2.16) Q 0 n | (2.17)
. = = in .
0.003951
0.01222
0
0
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- Jle by
30in t Agles
rQZz’—l
28) = |o°=E, i{—z —m L m}y Ou ~o AT,
l, 0,
§%3
() 1
o =29.5x10° L{_l 0 1 0} 0z __ 0 s =0](.18)
40 0|3 150x10°
0l 4
o? =2183 psi |(2.19)
45
(Trusses) Ll &
-Y dla fly
30in P Aploee
0 1 (2.20)
1 0 2 50
3 =295%10°| —{-0.8 —0.6 0.8 0.6 R ® = _3643 psi
N 500 M0.003051[ 5~ 150x10° N P
0.01222 | ¢
0 7
o =29.5x10° i{—l 0 1 0} 0 o0 o =2914 psi | (2.21)
' 40 0.003951(5 150x10° '
0.01222 | 6
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(Trusses) lal &

- Jle muly
:PE AT sl foadl Ko acnlows
LSLQU;“S‘) ‘d)‘ r@ BE ol aj:.>'-5 SleHb! )‘ osleul L;

g 4y ol EAST 4 by e &S (o313] Sl s o A

33 8 o dsles 3

0,
. Nre
Rl Kll K12 K18 Q2 E
R2 KZI K22 KZS Q3 F2
(L04-95) = |R,}=|K, K, K, Q“ —F, ¢ | (2.22)
R7 K71 K72 K78 QS F7
6
RS _KSI KSZ K88_ FS
0,
Oy |
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(Trusses) Ll &
(PSS b ol Ko anlons Y Jl.'u'c.»li
(2.9),(2.10) & (2.17) > (2.22) = (2.23)
0
R, (2268 576 -15 0 -7.68 =576 0 O] g -0.8
R, | 576 432 0 0 576 —432 0 0 0 . -0.6
R, _29.5x10 0 0 0o 2 o 50 0 0 ~(29.5x10 )><31><50>< O
600 0.003951 150x10
R, 0 0 0 0 -I15 0 15 0 0
0.01222
R, 0 0 0 0 0 0 0 0 0 0
0
Dy g0 dmS (2.23) il > L
Rl‘ 2914.1
R, 2185.5
(2.23) = KR,r=7 2183 ;b (2.24)
R, -2913.9
R 0
;) 48
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:PE AT sl foadl Ko acnlows

291?ﬂ§>o

2914.11b
T
2185.5 Ib l
2183 Ib
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(Trusses) Ll &
truss2d.m saeli LG pb -Y Jke C"’Li

LOSEXO02.txt : ¢s (EPA
LO5SEX02.txt 2200 BB ¢
Next line is problem tile << 2D TRUSS ANALYSIS >> RLOSEXO02.txt : 25, Jb b
EXAMPLE 5.2
NN NE NM NDIM NEN NDN
4412 22
ND NL NCH NPR NMPC
502 2 0
Node# X Y
1 00
2 40 0
3 40 30
4 030
Elem# N1 N2 Mat# Area TempRise (NCH=2 Elem Char: Area, TempRise)
1 121 1 0
2 231 1 50
3 1731 1 50
4 431 1 0
DOF# Displacement
1 0
2 0
4 0 30in
7 0
8 0
DOF# Load

MAT# PROP1 PROP2
1 29.5E6 6.6667E-6
B1 i B2j B3 (Multi-point constr. B1*Qi+B2*Qj=B3)
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(Trusses) lal &

=Y Jls by
RLOSEXO02.txt

Output for Input Data from file LOSEX02.txt
EXAMPLE 5.2

Node# X-Displ Y-Displ

1 -2.4365E-07 -1.8274E-07
2 -2.4365E-07 1.8274E-07
3  3.9507E-03 1.2222E-02
4  2.4365E-07 0.0000E+00
Elem# Stress

1 0.0000E+00

2 2.1851E+03

3 -3.6418E+03

4  2.9134E+03

DOF# Reaction

1 2.9134E+03
2 2.1851E+03
4 -2.1851E+03
7 -2.9134E+03
8 0.0000E+00
51
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et Sl gl 3505 35 5 s LalaSS 51 SO s s enls 0LiS b 5 53 =Y Jls
A bl -l
25)(103 lb j.\..é.c Jﬁ )J G_LJA bl};ﬁ‘ J:tr‘;‘ —u
§>O A o ol S -
30in
§ 20%x10° b
. 40 in _I&
| | TA =0.12 in
A=1in’ S

E =29.5x10° /b /in*
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(Trusses) lal &

Y
T ¥ dle by
25%10° b
Oy 0 Node Coordinate
‘ Node No. X Y
§>£ = ® 0,
4 3 1 0 0
. 2 40 0
i ® Q%@ 3 40 30
_ 4 0 30
3)& o @ 2 :
- ﬁ» 20101 —
! 40in =2 * Mpor =38 n, =4
| TAS=O.12in BC
Element ) 5 . B _
i) L= —X P Y =X =X)L m=(, =Y )L
No.
1 1 2 J(40-0)’+(0-0) =40 400 = 0=
2 2 3 \J(40—-40)*+(30—0)* =30 A0-40 = () 200
3 1 3 J(#40-0)+(30-0)* =50 #0-0.8 300 = (.6
4 4 3 \J(40-0)*+(30-30)° =40 2020 =1 030 = () .
25%10° Ib
0, 0 (Trusses) Ll &
3)%—97 @ L»Qs ¥ b ey
4 3 :
30in 5 ® N Q@ (13) ol ol Ol o e o 5o |25
v\ 0, @ g 20x%10° Ib 2i -1 2i 2j -1 2j
a1 (2 m -0 —m ]|
[ m = v Ag=0.121n m - —Im | 21
1 > —m -m*| 2
(13) = [ge=ALe] fmome w2
b, | == —tm / Im | 2j-1
—tm  —m ‘m m’ | Y
1 2 3 4 3 4 5 6
1 0 -1 0] 0 0 0 03
KO 2 1X(29.5x10%)1 0 0 0 0] 213.0) [ o _1x(29.5x10%)10 1 0 —1)+1(32)
40 -1 0 1 0Of3 30 0 0 0 0>
00 0 0f4 0 -1 0 1]
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(Trusses) lal &

§>(L_. ¥ Jto ey
30in @ (13) oty ol Ol e s e oS5
&—» kﬂ)xl(f b
L An T =0.12in
1 2 5 6
[ 0.64 048 -0.64 —048] 1
K(3):1><(29.5><106) 048 036 -048 -036(2| (3.3)
50 —0.64 —048 0.64 048 |5
|—048 -036 048 036 |6
7 8 5 6
(1 0 -1 0]7
K(4):1><(29.5><106) 00 0 0[3%]|@3.4
40 -1 0 1 0]5s
(0 0 0 0]¢
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25%10° Ib
0, N (Trusses) WL &
0 . »
§>{£—» 0. ¥ Jlas wls
4 (e
30il’l Q 4_1_:“} 4_3 LlJP' Jg L;M szu *gw
0, '
oWl Ll 2 Sl ¢ Ao
§>O @ 20x10° b el e ol 025 e
1 : _ 4
: 40in —TAS=0-12M KeR*™ =YK’ =
e=1
1 2 3 4 5 6 7 8
(2268 576 —-15 0 -768 =576 0 0] 1
576 432 0 0 -576 —432 0 0] 2
-15 0 15 0 0 0 0 O0f 3
6l 0 0 0 20 0 20 0 0
K=29.5X10 4 (3.5)
600 |-7.68 —5.76 0 0 2268 576 -15 0] s
-576 —-432 0 -20 576 2432 0 0] ¢
0 0 0 0 -15 0 15 0 7
0 0 0 0 0 0 0 0] s
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,_ A40in T =0.12in
TR
0 |2
20 | 3
0 4
Fe R*=10°x (3.6)
0 |s
—25| ¢
0 7
0| s
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25%10° Ib
0, N (Trusses) WL &
0, ‘ .
3)(%—» 0, ¥ Il b
4 =
30in ) )
0, A Sy & 6o Bl Jles

0, 9,
. 2 T
40 A
m i AS

Q
@ 20x10° Ib
=0.12in

oS S s 5 e e ol gl 8

6
C = 29.5x10

x(24.32x10%) | (3.7)

600
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T Ll =
(LQG (Trusses) laly &
i ¥ Jto ey
30i
" @ Sl S 4 go el dles
%—» %20)(103 b Q1=Q2=Q7=Q8=O , Q4:—0.12

40in =0.12in

oS S s p 5 e il Slol iyl o8
(3.5&(3.7) =

1 2 3 4 5 6 7 8
[22.68+24.32x10* 5.76 -15 0 -7.68 —=5.76 0 0 11
5.76 432+2432x10° 0 0 -5.76 —4.32 0 0 2
-15 0 15 0 0 0 0 0 3
I7<=29.5x10f’ 0 0 0 20+24.32x10* 0 -20 0 0 4 (3.8)
600 -7.68 -5.76 0 0 22.68 5.76 -15 0 5
-5.76 -4.32 0 -20 5.76 24.32 0 0 6
0 0 0 -15 0  15+24.32x10* 0 7
0 0 0 0 0 0 0 0+24.32x10* | 8
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25%x10° Ib
(Trusses) L &
Qs 6 <
0, ‘ ..
Qs —‘~ J\:ﬁ cwb
4 K]
30in ) )
0, 0, S Sy 4 okl s Jes
v Ql @ Q3 3 lb
D 20x10 _ _ _ _ _
1 Ql_Qz_Q7 _Qs_o > Q4__0'12

: 2
L 40in —T Ay =0.121n

(3.6) & (3.7) S Sl sy s e il Slol sl o
) ) —

0+C (0)
0+Cuq, 0 1
0+C (0)
0+Caq, ; 0 2
; 2010 .
20x10 20x10 3
E 0+Caq, F —1.4349x10° | 4 39
= = f— =
0 0 s | B9
3 0 3
-25%10 3 -25%10 6
-25x%10
0+Co 0 7
0+C (0)
0+Coy | 0 8
0+C (0) /
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0, —3.2053%107
0, ~1.4949%10°°
0, 0.027118
_ _ . (G3&E9) —0.120000596
KQ=F = Q=K)'F = 4Q4>=J 7 (3.10)
0. 0.032317
0, —0.12725
0, 1.9931x10°°
O 0
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0 . (Trusses) Ll &
3)(@—97 ® 4 ., s
30in 0 @ 0. @ S Al
0,
§>O o © kzoxmﬂb 0
1 . 2 2
i .—TA =0.12in 0,
| 1 S (e) Ee 2i
20) = [0“=={-0 -m (¢ m}
l, O,
0,;
~3.2053x107 | 1
29.5x10° —1.4949x107° | 2
@ _ 1 _ :
=211 0010 = o =20000 psi | (3.11
40 { J 0.027118 | 3 psi| 61D
—0.120000596 | 4
0.027118 |3
29.5%10° —0.120000596 | 4
D= 0001 0 -1 = 6P =71255psi | (3.12
N 0 N 0ms7 (s ° psi | (.12)
—-0.12725 |6
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R8:_C(Q8 _OCS):_

® i
ﬁ_' 3 Q0 v Jle 'C""Ll
30in @ S e
§>(£_, kzoxm%
R N T
5 ® =-29791 psi | (3.13)
1.9931x107°| 7
29.5x10° 0 8
4 _ 4 — ;
cW=220 01 001 0 = |c®W=23833psi | (3.14
0 N 0032317 [ 5 poi | G
~0.12725 | 6
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25%10° Ib
o N (Trusses) WL &
w7 L’Qs S
C ¥ J el
- © @  AEASS slo fordl e dplons
0, 4
0,
§>O o @ kzoxmﬂb
1 . 2
_am P A 012
G = 29.5%24.32x10"°
R =—C (0,~ty)=- .X6(;O e (-3.2053x107-0) = | R, =3832.71b |(3.16)
10
R2:_C(Qz_%)z_29.5x264632><10 (~1.4949%10°-0) =| R, =17875/b |(3.17)
10
R4:—C(Q4—0(4)=—29'5X264632X10 (~0.120000596— (~0.12)) = | R, =712551b |(3.18)
=-238331b [(3.19)

29.5%24.32x10"
600

(0-0) =

(3.20)
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25%x10° Ib

23833 b
<

3832.7 b

—s 8_) 20x10° b

Ag =0.12in
17875 Ib T
7125.51b
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(Trusses) lal >

truss2d.m :asb 5 L1 ru -y Jke C""Li

LO5SEXO03.txt : (ERAH
LOSEX03.txt Xis2009 i ¢

Next line is problem tile << 2D TRUSS ANALYSIS >> RLOSEX03.txt : =5, LU el
EXAMPLE 5.3

NN NE NM NDIM NEN NDN

4412 2 2

ND NL NCH NPR NMPC

522 2 0

Node# X Y

1 00

2 40 0

340 30

4 030

Elem# N1 N2 Mat# Area TempRise (NCH=2 Elem Char: Area, TempRise) 25%10° Ib
1 121 1

1

0
2 0 9 Qs
3 1.0
SHEE b @ 4,
DOF# Displacement 4 3
0 @
[ 1

AN
W w w
— — —

1
2 0 .
4 -012 30in
7 0

8 0

DOF# Load

3 20000

6 -25000

MAT# PROP1 PROP2
1 29.5E6 12E-6

B1 i B2j B3 (Multi-point constr. B1*Qi+B2*Qj=B3) 66
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0 O k 20%10° /b
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RLOSEXO03.txt

Output for Input Data from file LOSEX03.txt

EXAMPLE 5.3

Node# X-Displ
1 -3.2053E-07
2 2.7118E-02
3  3.2317E-02
4  1.9931E-06
Elem# Stress
1 2.0000E+04
2 -7.1255E+03
3 -2.9791E+04
4  2.3833E+04
DOF# Reaction
3.8327E+03
1.7875E+04
7.1255E+03
-2.3833E+04
0.0000E+00

ONPBEN -

Y-Displ
-1.4949E-06
-1.2000E-01
-1.2725E-01
0.0000E+00
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¥ e ey
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(3D-Trusses) (gdxs 4w sl &

(Local and Global Coordinates) JS y Jow gbaolases

35 and (sad am Al S w Ly dad 53 slal 2 4 by e Lalss Ol5 e SLul &

Global Coordinate

(1) (LS)‘J—Q)

Q=4 " (30)

LSLSQL.GJ?;A)J OLQ-H thjf &k}ub-‘)bj QQER6
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(3D-Trusses) gda 4w sl &

(Local and Global Coordinates) JS 5 Jos slaclaisns

' K/QJ =Q3j—2i+Q3j—lj+Q3jk

:JFC\J’.‘:‘JO‘)JJ"‘JJSJL;L’“QL‘;’.“

Deformed Element

q =LQ | O (15

Qi :Q3i—2i +Q3i—1j+Q3ik

QT‘)J‘\S

! m n 0 0 O
L= (31)
0O 0 0 ¢ m n

S aw LIl 3 o Ol 4y IS olas (Transformation Matrix) Las . 5L 1 Le R
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(3D-Trusses) (g 4w AL >
(Geometric Properties of Element) slJ! oka Slasis

J..‘J‘je Cosd g 55 Jailgy 5l as Wil e sl Ko as S 5 Ol (gala gl wpnS s  f

{=cos®, =—2—" |, m=cosQ, = ~, n=cosf, = -1 (32)

(=X, =X+, -Y VY +(Z,-Z,) | $3)
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(Element Stiffness Matrix) lJ! o g Slo

redls el (11) daf; 53 (LO4-34) 5 B1) Lals, A0 L

", o
m 0
AE |n O}l 1 -11{¢/ m n O 0 O
B &(L04-34)—>(11) = | K =—=< (34)
l, O 71{-1 10 O O ¢ m n
0 m

Gl aw - 5y S Slas s (Element Stiffness Matrix) ff e Ol v s 5o K e R
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(3D-Trusses) (g 4w AL >
(Element Stiffness Matrix) Ol e yu 5L

LT o s 3 S 4 G A Sl s IS Sl s Ll e e Sl (34) iy b L

3i-2  3i-1 3 3j-2 3j-1 3
N Im In 0> —tm  —fn | -2
Im m>  mn —Im -m’> —mn| 3i-1
34) =| K _A.E, m  mn n® —fn -mn -n> |3 (35)

0, | =0 —tm —tn 07 m n | 3-2
—m -m°- —-mn fm m mn | 3j-1

2 2 .
—/n —-mn —n In mn n 3j

G e A= 3 IS Slasis s (Element Stiffness Matrix) f)fe Ol e sl K € R&®
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