11/17/25, 8:36 PM Created with Calcpad

Truss
Data
Node List
Node x |y
m m
1 0 0
2 2 0
3 4 0
4 2 2
5 0 2
Element List
Element Node 1 Node 2 Area Elasticity
mA2 kN/mA2
1 1 2 150.00x10° 200000000
2 2 3 150.00x10™ 200000000
3 3 4 150.00x10~ 200000000
4 2 4 150.00x10™ 200000000
5 1 4 150.00x10°° 200000000
6 4 5 150.00x10° 200000000

Displacement Boundary Condition

Node x y Angle S, Sy
° m m

1 110 0.0000 0.0000

5 110 0.0000 0.0000

Forces Boundary
Condition

Node x |y
kN kN

1 0 O

3 0 -30

Geometry of Structure

scale, 50

y,coord =

110
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2m

Stiffness Matrix a

Node 1

Created with Calcpad

Skew angle of support, a=0°

cos(0) =1,sin(0) =0, -sin(0) =0, cos(0) =1

Likew = |:

Node 5

10
01

Skew angle of support, a=0°

cos(0) =1,sin(0) =0, -sin(0) =0, cos(0) =1

Lokew = |:

T

S

kew =

S O O O O O o o o

Element 1

Start node :

10
01

Transformation Tgy,,, matrix for Structure

S O O O O O o © +~ O
S O O O O O o~ O O
S O ©O O O o+ O O O
SO O O O O = O O O O
S O O O B O O O O O
S O O B O O O o o O

1, End node: 2

S O H O O O O © © O

S H O O O O O © © O

2m

_H O O O O © O ©o o O

2m
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11/17/25, 8:36 PM Created with Calcpad
Area of Element, A = 0.0015 m?

Modulus of Elasticity, F; = 200000000 <
(x1, 1) =(0,0)

(%, 32) =(2,0)

Length of Element, Lg; = \/(2 —0)2+(0-0)2=2m

%% _2-0_

Cos(0) = A, — 5 1
Sin@) = A, = 271 - 9=0_g
Lei 2
ke,local,ll _ Aezj;ez _ 0.0015-2;)0000000 — 150000 1%
Ke giobal =| 150000 0 -150000 0
0 0 0 0
-150000 0 150000 O
0 0 0 0
gatherOp=|1 00 0 0 0 0 0 0 O
01 000O0O0O0OO0O0
00100O0O0OO0OO0OPO0
0001 00O0O0OO0O0O0
Krye = Kgrye + Tskew transp(gatherOp) -k giop, - gatherOp -transp (T, ) =
[ 150000 0 -150000 0 0 0 0 0 0 O |
0 0 0 00O0O0OO0OO0DQO
-150000 0 150000 0 0 O O O O O
0 0 0 00O0O0OO0O0OO
0 0 0 000O0OO0OO0DQO0
0 0 0 000O0O0OO0OO0
0 0 0 00O0O0O0O0OO0
0 0 0 00O0O0OO0OO0ODQO
0 0 0 00O0O0OO0OO0DQO
i 0 0 0 000O0O0O0OO0
Element 2

Start node : 2, End node: 3
Area of Element, Ay = 0.0015 m?

Modulus of Elasticity, Fe; = 200000000 =3
(x1, 1) =(2,0)

(x2,72) = (4,0)

Length of Element, Ly = \/(4 -2)24+(0-0)2=2m

X=X _4-2 _

Cos(B) = A, = = 1
A Lei 2
. -1 0-0
Sin®) = A, = =-—" -0
A Lei 2
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11/17/25, 8:36 PM Created with Calcpad
k Ael-Eei  0.0015-200000000
e,local,11 = Lei = 2

= 150000 il
m

ke global =| 150000 0 -150000 0
0O 0 0 0
-150000 0 150000 O
0 0 0 0
gatherOp={0 0100 000 0 0
0001000000
0000100000
0000010000

Krue = Karue + Topew-transp(gatherOp) -ke,globar gatherOp-transp(7Ty,,) =

[ 150000 0 -150000 0 0 00O0O0OO0
0 0 0 0 0 00O0O0OO

-150000 0 300000 0 -150000 0 O O O O
0 0 0 0 0 00O0O0OO0
0 0 -150000 0 150000 0 O O O O
0 0 0 0 0 00O0O0OO
0 0 0 0 0 00O0O0OO0
0 0 0 0 0 00O0O0OO
0 0 0 0 0 00O0O0OO
0 0 0 0 0 00O0O0OO0

Element 3

Start node : 3, End node: 4
Area of Element, Ag; = 0.0015 m?

Modulus of Elasticity, Eg; = 200000000 k—l\;
m

(x1, 1) = (4,0)

(x2,2) =(2,2)

Length of Element, Ly = \/(2 -4)24+(2-0)2=283m

p-x _2-4

Cos(0) = A, = = —— =-0.707
© AX Lei 2.83
Sin(@) = 7, = 2221 = 2=0 _ 707
Lei 2.83
Aei-Eei  0.0015-200000000 kN
ke,local,ll = . = = 106066 —
Lei 2.83 m
Ke giobal =| 53033 -53033 -53033 53033
-53033 53033 53033 -53033
-53033 53033 53033 -53033
53033 -53033 -53033 53033
gatherOp=|0 0 0 0 1 0 0 0 0 O
000O0O0O1O0O0OO0O0
000O0O0OO0O1O0O00O0
00000O0O0O1O00
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11/17/25, 8:36 PM Created with Calcpad

Kgrue = Karue + Toew-transp(gatherOp) 'ke,global' gatherOp-transp(7Ty,,,) =
[ 150000 0 -150000 0 0 0 0 0 0 0]
0 0 0 0 0 0 0 0 00
-150000 0 300000 0 -150000 O 0 0 00
0 0 0 0 0 0 0 0 00
0 0 -150000 0 203033 -53033 -53033 53033 0 O
0 0 0 0 -53033 53033 53033 -53033 0 O
0 0 0 0 -53033 53033 53033 -53033 0 O
0 0 0 0 53033 -53033 -53033 53033 0 0
0 0 0 0 0 0 0 0 00
i 0 0 0 0 0 0 0 0 00 ]
Element 4

Start node : 2, End node: 4
Area of Element, Ag; = 0.0015 m?

Modulus of Elasticity, F; = 200000000 <
(x1.71)=(2,0)

(%, 32) =(2,2)

Length of Element, L = \/(2 —92)21(2-0)2=2m

X-x 2-2

Cos(®) = A, = ==2_<-90
® =% Lei 2
. -1 _2-0

Sin(@) = A, = =2~ -1

Ay Lei 2

Aei-Eei  0.0015-200000000 kN

ke,local,ll = Lei = 5 = 150000 =
ke,global =10 0 0 0

0 150000 0 -150000
0 0 0 0
0 -150000 0 150000

gatherOp=|0 01 0 0 0 0 0 0 O
000100O0O0OO0O0
000O0O0OO0O1O0O00O0
000O0O0OO0O0OT1O00O0

Krue = Karue + Toew-transp(gatherOp) -ke,globar gatherOp-transp(7Ty,,) =

[ 150000 0 -150000 0 0 0 0 0 00]

0 0 0 0 0 0 0 0 00
-150000 0 300000 0 -150000 0 0 0 00
0 0 0 150000 0 0 0 -150000 0 O
0 0 -150000 0 203033 -53033 -53033 53033 0 O
0 0 0 0 -53033 53033 53033 -53033 0 O
0 0 0 0 -53033 53033 53033 -53033 0 O
0 0 0 -150000 53033 -53033 -53033 203033 0 O
0 0 0 0 0 0 0 0 00
0 0 0 0 0 0 0 0 00
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11/17/25, 8:36 PM Created with Calcpad
Element 5

Start node : 1, End node: 4
Area of Element, Ag; = 0.0015 m*?

Modulus of Elasticity, Eg; = 200000000 %
(X1:,V1) = (010)

(XZIYZ)=(2:2)

Length of Element, L; = \/(2 ~0)2+(2-0)2=2.83m

Cost®) = hy = 2 = 5 = 0707

. - _2-0

Sin(©) = Ay = Toi =583 - 0.707

Ketocal 11 = Aei-Eei _ 0.0015-200000000

e Lei 2.83

k 53033 53033 -53033 -53033
53033 53033 -53033 -53033
-53033 -53033 53033 53033
-53033 -53033 53033 53033

= 106066 N
m

e,global =

0000
00O
00O
00O

00
00
00
10

gatherOp = 0
0
1

S O O

10
010
00O
00O 0

S

Krue = Ksrye + Toewtransp(gatherOp) 'ke,global'gatherop'tranSp(Tskew) =

—203033 53033 -150000 0 0 0 -53033 -53033 O 0-
53033 53033 0 0 0 0 -53033 -53033 0 O
-150000 0 300000 0 -150000 O 0 0 00

0 0 0 150000 0 0 0 -150000 0 O

0 0 -150000 O 203033 -53033 -53033 53033 0 O

0 0 0 0 -53033 53033 53033 -53033 0 O
-53033 -53033 0 0 -53033 53033 106066 0 00
-53033 -53033 0 -150000 53033 -53033 O 256066 0 0O

0 0 0 0 0 0 0 0 00

0 0 0 0 0 0 0 0 00
Element 6

Start node : 4, End node: 5
Area of Element, A = 0.0015 m?

Modulus of Elasticity, Fy; = 200000000 ;—NZ
(x1. 1) =(2,2)

(X2, 32) =(0,2)

Length of Element, Lg; = \/(0 —9)21(2-2)2=2m
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11/17/25, 8:36 PM
XH-x3 0-2

Created with Calcpad

S O O O O O o o o o

0
0
0
0
0

Cos(®) = A, = e 1
Sin@©) = A =221 _2-2 _¢
Lei 2
ke,local,ll _ Aell;elfa _ 0.0015-2(2)0000000 — 150000 kEN
ke global =| 150000 0 -150000 0
0 0 0 0
-150000 0 150000 O
0 0 0 0
gatherOp={0 0 0 0 0 0 1 0 0 O
000O0O0OO0O0O1TO00O0
000O0OO0O0OOTI1IO
000O0OO0OO0ODO0OO0OO0OT1
Krue = Kerue + Torew -transp(gatherOp) -ke'gmbal- gatherOp-transp(7Ty,,,) =
[ 203033 53033 -150000 0 0 0 -53033 -53033 0
53033 53033 0 0 0 0 -53033 -53033 0
-150000 0 300000 O  -150000 O 0 0 0
0 0 0 150000 0 0 0  -150000 0
0 0 -150000 O 203033 -53033 -53033 53033 0
0 0 0 0  -53033 53033 53033 -53033 0
53033 -53033 0 0  -53033 53033 256066 0  -150000
-53033 -53033 0  -150000 53033 -53033 0 256066 O
0 0 0 0 0 0 -150000 O 150000
0 0 0 0 0 0 0 0 0
Ko =| 203033 53033 -150000 0 0 0 -53033 -53033
53033 53033 0 0 0 0 -53033 -53033
-150000 O 300000 0 -150000 O 0 0
0 0 0 150000 0 0 0 -150000
0 0 -150000 0 203033 -53033 -53033 53033
0 0 0 0 -53033 53033 53033 -53033

Displacement vector a

Uvogal =00 0000000 0]

Force vector a

F,

n

odal =0 0000 -30 00 0 0]

Deletion approach a

-563033 -53033 0 0 -563033 53033 256066 0
-53033 -53033 0 -150000 53033 -53033 0 256066
0 0 0 0 0 0 -150000 0
0 0 0 0 0 0 0 0

0
-150000
0
150000
0

S O ©O O O O o o © o

7/10



11/17/25, 8:36 PM Created with Calcpad

D,=[1 00000000 0]
0100000000
0000000O0O0O
0000000O0O0O
0000000O0O0O
0000000O0O0O
0000000O0O0O
0000000O0O0O
0000000010
0000000001
D, = identity, , (N, 4of) — D, = identity, ,(10) ~D,=[ 0 0 0 0 0 0 0 0 0 0 |
00000000OO
0010000000
0001000000
0000100000
0000010000
0000001000
0000000100
00000000OO
000000000 O |
Frodal,p1 = VeCtor (N gof) + Frogal + Unodal = veetor(10) + Foqu + Upoga=[0 0 0 0 0 -30 0 0 0 0]
Kgner11 = D1 Kgrue D1+ Dy=[1 0 0 0 0 0 0 0 00]
01 0 0 0 0 0 0 00
0 0 300000 0 -150000 0 0 0 00
00 0 150000 O 0 0 -150000 0 0
0 0 -150000 0 203033 -53033 -53033 53033 0 0
00 0 0  -53033 53033 53033 -53033 0 0
00 0 0  -53033 53033 256066 0 0 0
00 0 -150000 53033 -53033 0 256066 0 O
00 0 0 0 0 0 0 10
00 0 0 0 0 0 0 01
Kstruct,lz=Kstruc'D2_DZ'Kstruc'D2+D2_ 1 0 0000O0OO0 0 0
0 1 000000 0 0
2150000 0 000000 O O
0 0 000000 O O
0 0 000000 O O
0 0 000000 0 0
-53033 -53033 0 0 0 0 0 0 -150000 0
53033 -53033 0 0 0 0 0 0 0 0
0 0 000000 1 0
0 0 000000 0 1

Displacement and Reactions
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11/17/25, 8:36 PM Created with Calcpad
Unodal = ls()lve(I<struct,11; FnodaI,Dl - Kstruct,lZ' Unodal) + Unodal = [0
0 -0.0002 -0.000966 -0.0004 -0.00233 0.0004 -0.000966 0 O]

Ugtopal = transp(Tyey) - Upogar = [0 0 -0.0002 -0.000966 -0.0004 -0.00233 0.0004 -0.000966 0 0]

Scaledeﬂecshape =200

Nodal Displacement

Node ' U, nodal Uy,nodal

m m
1 0 0
2 -0.0002  -0.000966
3 -0.0004  -0.00233
4 0.0004  -0.000966
5 0 0
Frodal = Katrue' Unogal = [60 30 0 0 0 -30 0 0 -60 0]

4-60 kN
60 kN N
A

z
5 =
o R
on [

\j

Nodal Reaction/Force

Node  Fy,odal | Fynodal
kN kN
9/10



11/17/25, 8:36 PM Created with Calcpad

Node Fx,nodal Fy,nodal

kN kN
1 60 30

2 0 0

3 -7.11x1071% -30
4 0 0

5 -60 0

Element Node Reactions ... v

scaleypp = 2.5

Element End Reaction, r
Element  Node 1 Node 2

r I, r I,

X y X y
kN |kN| kN kN

1 30 0 -30 0

2 30 0 -30 0

3 -42.43 0 4243 O

4 0 0 0 0

5 4243 0 -4243 0

6 -60 0 60 0
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