
CONTOH PERHITUNGAN

5 KN
q = 50 KN/M'

5 KN

5 KN

5 KN

5 KN

5 KN

3.08 M

3.08 M

3.08 M

3.08 M

3.08 M

2.98 M

4.28 M

http://www.petra.ac.id
http://dewey.petra.ac.id/dgt_directory.php?display=classification
http://digilib.petra.ac.id/help.html
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UNTUK FIRST ORDER

COORDINATE DATA (M) BOUNDARY DATA

NODE 1-COOR 2-COOR 1-B 2-B 3-
1 0 .00 0.00 L L
2 0 ,00 2.98
3 0 .00 6.00
4 0.00 9.14
5 0.00 12.22
6 0 .00 15.30
7 0.00 18.38
8 4.28 0 .00 L L
9 4.28 2.98
10 4.28 6.00
11 4.28 9.14
12 4.28 12.22
13 4.28 15.30
14 4.28 18.38

ELEMENT DATA
ELEM 1-NODE 2-NODE HINGE MATERIAL

1 1 2 2
2 2 3 2 .
3 3 4 2
4 4 5 2
5 5 0 2
6 8 7 2
7 8 9 2
8 9 10 2
9 10 11 2
10 11 12 2
11 12 13 2
12 13 14 2
13 2 9 1
14 3 10 1
15 4 11 1
16 5 12
17 6 13 1
18 7 14 1

MATERIAL DATA
MATE E-MODULUS AXIAL-AREA INERTIA

(KN/M''2) (M''2) (M-'4)
1 2.750D+07 1.200D-01 7 .090D -04
2 2.750D+07 1.570D-01 8.920D -04



LOAD CASE #1 : LATERAL
NODAL FORCE DATA
NODE 1-FORC 2-FORC 3-FORC

(KN) (KN) (KN-M)
2 5.000D+00 0.000D+00 0.000D+00
3 5.000D+00 0.000D+00 0.000D+00
4 5.000D+00 0 .000D+00 0.000D+00
5 5.000D+00 0 .000D+00 0 .000D+00
6 5.000D+00 0.000D+00 0.000D+00
7 5 .000D+00 0 .000D+00 0.000D+00

LOAD CASE : GRAVITASI 
UNIFORM LOAD DATA
ELEM 1-UNIFORM 2-UNIFORM

(KN/M) (KN/M)
13 0.000D+00 -5.000D+01
14 0.000D+00 -5.000D+01
15 0.000D+00 -5.000D+01
16 0 .000D+00 -5.000D+01
17 0.0000+00 -5.0000+01
18 0 .000D+00 -5.000D+01
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UNTUK FIKTITIUS BRACING

COORDINATE DATA (M) BOUNDARY DATA

NODE
1
2
3
4
5
6
7
8 
9

10
11
12
13
14

1-COOR 
0 .00 
0 .00 
0.00 
0.00 
0.00 
0 .00 
0.00
4.28
4.28
4.28
4.28
4.28
4.28
4.28

2-COOR 
0 .00
2.98 
8.06
9.14 

12 . 22
15.30
18.38 

0 .00
2.98 
6.00
9.14 

1 2 . 22
15.30
18.38

1-B
L

2-B 
- L

3-B
L

ELEMENT DATA
ELEM 1-NODE 2-NODE HINGE

1 1 2
2 2 3
3 3 4
4 4 5
5 5 8
6 8 7
7 8 9
8 9 10
9 10 11
10 11 12
11 12 13
12 13 14
13 2 9
14 3 10
15 4 11
16 5 12
17 6 13
18 7 14
19 1 9 B
20 2 10 B
21 3 11 B
22 4 12 B
23 5 13 B
24 6 14 B

MATERIAL
2
2
2
2
2
2
2
2
2
2
2
2

8
7
8 
5 
4 
3



MATERIAL DATA
MATE E-MODULUS AXIAL-AREA INERTIA

(KN/M^2) (M^2) (M^4)
1 2.750D+07 1.260D-01 7.090D-04
2 2.750D+07 1.570D-01 8.920D-04
3 2.750D+07 -2.022D-05 7.090D-04
4 2.750D+07 -4.044D-05 7.090D-04
5 2.750D+07 -6.067D-05 7.090D-04
6 .2.750D+07 -8.089D-05 7.090D-04
7 2.750D+07 -1.011D-04 7.090D-04
8 2.750D+07 -1.298D-04 7.090D-04

LOAD CASE #1 : LATERAL
NODAL FORCE DATA
NODE

2 
3 

’ 4
5
6 
7

1-FORC 
(KN) 

5 .000D+00 
5 .000D+00 
5 .000D+00 
5.000D+00 
5 .000D+00 
5 .000D+00

2-FORC 
(KN) 

0.000D+00 
0.000D+00 
0.000D+00 
0 .000D+00 
0.000D+00 
0.000D+00

3-FORC 
(KN-M) 

0 .000D+00 
0.000D+00
0 .000D+00
0 .000D+00 
0.0000+00 
0.000D+00

LOAD CASE #2 : GRAVITASI
r

UNIFORM LOA0 DATA
ELEM 1-UNIFORM 2-UNIFORM

(KN/M) (KN/M)
13 0.000D+00 -5.000D+01
14 0 .000D+00 -5.000D+01
15 0 .000D+00 -5.000D+01
16 0.000D+00 -5.000D+01
17 0.000D+00 -5.000D+01
18 0.000D+00 -5.000D+01



18
6 12

L4
30

24

17
5 11

29
23

2
16

4 10
28

22

1
15

3 9
27

21

0
14

2 8

ft (

26
20

13
1 7

25
19

21

20

19

18

17



UNTUK FIKTITIUS KOLOM

COORDINATE DATA (M) BOUNDARY DATA

NODE 1-COOR 2-COOR 1-B 2-B 3-B
1 0.00 0 .00 L L L
2 0 .00 2.98
3 0 .00 6.06
4 0 .00 9.14
5 0 .00 12.22
6 0 .00 15.30
7 0 .00 18.38
8 4.28 0 .00 L L L
9 4.28 2.98
10 4.28 6.06
11 4.28 9.14
12 4.28 12.22
13 4.28 15.30
14 4.28 18.38
15 6.28 0 .00 L L L
16 6.28 2.98 F L L
17 6.28 6.06 F L L
18 6.28 9. 14 F L L
19 8.28 12.22 F L L
20 6.28 15.30 F L L
21 6.28 18.38 F L L

ELEMENT DATA
ELEM 1-NODE 2-NODE

1 1 2
2 2 3
3 3 4
4 4 5
5 5 6
6 6 7
7 8 9
8 9 10
9 10 11
10 11 12
11 12 13
12 13 14
13 2 9
14 3 10
15 4 11
16 5 12
17 . 6 13
18 7 14
19 15 16
20 1-6 17
21 17 18
22 18 19
23 19 20
24 20 21

HINGE MATERIAL 
2 
2 
2 
2 
2
2
2
2
2
2
2
2

8
7
6
5
4
3



ELEM 1-NODE 2-NODE HINGE MATERIAL
25 9 16 B 9
26 10 17 B 9
27 11 18 B 9
28 12 19 B 9
29 13 20 B 9
30 14 21 B 9

MATERIAL DATA
MATE E-MODULUS AXIAL-AREA INERTIA

(KN/M^2) (M-2) (M^4)
1 2.750D+07 1.260D-01 7.090D-04
2 2.750D+07 1.570D-01 8.920D-04
3 2.750D+07 1.570D-01 -6.152D-06
4 2.750D+07 1.570D-01 -1.230D-05
5 2.750D+07 1.570D-01 -1.846D-05
6 2.750D+07 1.570D-01 -2.461D-05
7 2.750D+07 1.570D-01 -3.076D-05
8 2.750D+07 1.570D-01 -3.455D-05
9 2.750D+07 1.000D+06 7.090D-04

LOAD CASE #1 : LATERAL 
NODAL FORCE DATA
NODE 1-FORC 2-FORC 3-FORC

(KN) (KN) (KN-M)
2 5.000D+00 0 .000D+00 0.000D+00
3 5 .000D+00 0.000D+00 0.000D+00
4 5.000D+00 0.000D+00 0 .000D+00
5 5.000D+00 0.000D+00 0 -000D+00
6 5.000D+00 0 .000D+00 0,000D+00
7 5 .000D+00 0.000D+00 0.000D+00

LOAD CASE n2 : GRAVITASI
UNIFORM LOAD DATA
ELEM 1-UNIFORM 2-UNIFORM

(KN/M) (KN/M)
13 0.000D+00 -5.000D+01
14 0.000D+00 -5.000D+01
15 . 0.000D+00 -5.000D+01
16 0.000D+00 -5.000D+01
17 0.000D+00 -5.000D+01
18 0.000D+00 -5.000D+01



UNTUK PROGRAM

(FIRST ORDER, EKSAK, FIKTITIUS LATERAL DAN FIKTITIUS
GRAVITASI)

JML BTG JML NODE JML DOF JML PER MOD ELASTISITAS
18 14 8 2 2.75E7

NO NODE X-KOORDINAT Y-KOORDINAT
1 0 0
2 0 2.98
3 0 8.06
4 0 9.14
5 0 12.22
6 0 15.3
7 0 18.38
8 4.28 0
9 4.28 2.98
10 4.28 6.06 •

11 4.28 9.14
12 4.28 12.22
13 4.28 15.3
14 4.28 18.38

NO BTG 1-NODE 2-NODE LUAS PENAMPANG MOMEN INERSIA
1 1 2 1.57E-1 8.92E-4
2 2 3 1.57E-1 8.92E-4
3 3 4 1.57E-1 8.92E-4
4 4 5 1.57E-1 8.92E-4
5 5 6 1.57E-1 8.92E-4
6 8 7 1.57E-1 8.92E-4
7 8 9 1.57E-1 8.92E-4
8 9 10 1.57E-1 8.92E-4
9 10 11 1.57E-1 8.92E-4
10 11 12 1.57E-1 8.92E-4
11 12 13 1.57E-1 8.92E-4
12 13 14 1.57E-1 8.92E-4
13 2 9 1.26E-1 7.09E-4
14 3 10 1.26E-1 7.09E-4
15 4 11 1.26E-1 7.09E-4
16 5 12 1.26E-1 7.09E-4
17 6 13 1.26E-1 7.09E-4
18 7 14 1.26E-1 7.09E-4

NO NODE X-BOUND Y-BOUND Z-BOUND
1 1 1 1
8 1 1 1

JML BEN NODE JML BBN UNIFORM



NO NODE X-FORCE Y-FORCE Z-FORCE
2 5 0 0
3 5 0 0
4 5 0 0
5 5 0 0
6 5 0 0
7 5 0 0

NO BTG UNIFORM BESAR
13 U -50
14 U -50
15 U -50
16 U -50
17 U -50
18 U -50
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PERHITUNGAN MOMEN BERDASARKAN PERATURAN

PBi:89

KOLOM M lb M2b M2s Cm Cm'
7
8 
9

10
11
12

14.634
36.159
33.814
35.434
28.959
42.66

29.168
39.115
34.276
36.203
33.066
61.082

32.148
19.55

17.099
13.642
9.8209
5.6536

0.399314
0.230228
0.205391
0.208496
0.249682
0.320637

0.4
0.4
0.4
0.4
0.4
0.4

KOLOM Pu Pc 2Pu 2Pc
7 701.8282 10649.3917 1284 21298.7833
8 579.841 6780.979 1070 13561.958
9 457.5793 6780.979 856 13561.958
10 338.1692 6780.979 642 " 13561.958'"
11 222.1874 6780.979 428 13561.958
12 109.6419 8697.2336 214 17396.4672

KOLOM 6b 6b' 6s 5s' M <PB]
7
8 
9
10
11
12

0.445131
0.460592
0.446336
0.433239
0.421234
0.407911

1.102227
1.138148
1.107547
1.078548
1.051029
1.019290

1.102227
1.138148
1.107547
1.078548
1.051029
1.019290

64.60241279
61.36580871
53.21395495
50.91656145
43.38805756
66.84465919



C A H M I M

KOLOM Mlb M2b M2s Cm Cm'

7
8 
9

10
11
12

14.634
36.159
33.814
35.434
28.959
42.66

29.168
39.115
34.276
36.203
33.066
61.082

32.148
19.55

17.099
13.642
9.8209
5.6536

0.399314
0.230228
0.205391
0.208496
0.249682
0.320637

0.4
0.4
0.4
0.4
0.4
0.4

KOLOM Pu Pc 2Pu 2Pc
7 701.8282 10649.3917 1284 21298.7833
8 579.841 6780.979 1070 13561.958
9 457.5793 6780.979 856 13561.958
10 338.1692 6780.979 642 13561.958
11 222.1874 6780.979 428 13561.958
12 109.6419 8697.2336 214 17396.4672

KOLOM 6b 6b' 6s 6s' M(CANAI
7
8 
9

10
11
12

0.445131
0.460592
0.446336
0.433239
0.421234
0.407911

1.102227
1.138148
1.107547
1.078548
1.051029
1.019290

1.102227
1.138148
1.107547
1.078548
1.051029
1.019290

64.60241279
81.36580871
53.21395495
5 0 .9 1 8 5 6 1 4 5
43.38805758
66.84465919



ACl

KOLOH Mlb M2b M2s Cm Cm'

7
8 
9

10
11
12

14.634
36.159 
33.614
35.434
28.959
42.66

29.168
39.115
34.276
36.203
33.066
61.082

32.148
19.55

17.099
13.642
9.8209
5.6536

0.399314
.0.230228
0.205391
0.208496
0.249682
0.320637

0.4
0.4
0.4
0.4
0.4
0.4

KOLOM Pu Pc 2Pu 2Pc
7 701.8282 10649.3917 1284 21298.7833
8 579.841 6780.979 1070 13561.958
9 457.5793 6780.979 856 13561.958
10 338.1692 6780.979 642 13561.958
11 222.1874 6780.979 428 13561.958
12 109.6419 8697.2336 214 17396.4672

KOLOM
7
8 
9

10
11
12

6b
0.441572
0.455662
0.442673
0.430683
0.419643
0.407335

6b' 6s
1.094237
1.127027
1.099104
1.072531
1.047212
1.017887

6s'
1.094237
1.127027
1.099104
1.072531
1.047212
1.017887

M (ACI)
64.34554735
61.14838830
53.06958330
50.83446981
43.35057053
66.83672990



PPBBr83

KOLOM Pu Pc Mbs nx
7 701.8282 10649.3917 46.782 15.17378
8 579.841 6780.979 58.666 11.69454
9 457.5793 6780.979 51.375 14.81924
10 338.1692 6780.979 49.846 20.05203
11 222.1874 6780.979 38.78 30.51918
12 109.6419 8697.2336 66.736 79.32399

KOLOM M (PPBBI)
7
8 
g

10
11
12

42.57020
54.52885
46.82874
44.59296
34.07966
57.44984



AISC'86

ROLOM
7
8 
9

10
11
12

14.634
36.159
33.814
35.434
28.959
42.66

Mlb

29.168
39.115
34.276
36.203
33.066 
■61.082

M2b

32.148
19.55

17.099
13.642
9.8209
5.6536

M2s

0.399314
0.230228
0.205391
0.208496
0.249682
0.320637

Cm

0.4
0.4
0.4
0.4
0.4
0.4

Cm'

KOLOM Pu Pc 2Pu 2Pc
7 701.8282 10649.3917 1284 21298.7833
8 579.841 6780.979 1070 13561.958
9 457.5793 6780.979 856 13561.958
10 338.1692 6780.979 642 13561.958
11 222.1874 6780.979 428 13561.958
12 109.6419 8697.2336 214 17396.4672

KOLOM 60 h 2H B1
7 0.003130 2.96 30 0.431604
8 0.004962 3.08 25 0.441994
9 0.004452 3.08 20 0.432421
10 0.003466 3.08 15 0.423464
11 0.002416 3.08 10 0.415113
12 0.001369 3.08 5 0.405682

B1

KOLOM B2 82' M (AISC)
7 1.052577 1.052577 63.00625064
8 1.082986 1.082986 61.45675548
9 1.073813 1.073813 55.48264819
10 1.056541 1.056541 54.32496043
11 1.038748 1.038748 46.79221382
12 1.021593 1.021593 69.22432096
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CONTOH 1

15.463 KN/M

3.96 M

3.96 M

3.96 M



E = 2 100 KN/M*
Luas penampang dan Momen Inersia : 
Balok

CONTOH 1

Material Properties :

A = 5.697 10-3
- Elemen 9

I = 1.207 10-4 J
A = 8.387 10-3 M*

- Elemen 7,8
I = 3.509 10-4 M4

Kolom
A = 6.645 10-3 M®

- Elemen 2,3,5,6
I = 5.245 10-4 M4
A  = 9.097 10-3

- Elemen 1,4I = 7.659 1 0-4 M4
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CONTOH 1

PERHITUNGAN MOMEN KOLOM BERDASARKAN PERATURAN

KOLOM M (PBI'89)
4 111.6393945
5 80.51123580
6 65.29928515

M (AISC)
109.0751762
79.67678261
65.23971258

M(CANADIAN)
111.6393945
80.51123580
65.29928515

KOLOM
4
5
6

M (ACI)
111.2747104
80.34493155
65.27821717

M (PPBBI)
83.89832242
68.29780390
56.05748339
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CONTOH 2

40.922 KN

889.6 KN 889.8 KN
90.537 KN/M'

40.922 KN

40.922 KN

40.803 KN/M'

90.537 KN/M'

6.096 M

3.66 M

3.66 M

3.66 M



E = 2 10a KN/M*
Luas penampang dan Momen Inersia :
Balok

A = 3.690 10-3 M*
- Elemen 7 - 9

I = 9.049 10-® M4
Kolom

A = 1.112 10-2 M*
I = 7.257 10-4

CONTOH 2

Material Properties :

- Elemen 1 - 6
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CONTOH 2

PERHITUNGAN MOMEN KOLOM BERDASARKAN PERATURAN

KOLOM M (PBI'89) M (AISC) M(CANADIAN)
4
5
6

418.7047816
300.1525687
350.1956897

407.3602781
246.9503638
347.3784348

418.7047816
300.1525687
350.1956897

KOLOM M (ACI) M (PPBBI)
4
5
6

416.4738094 
291.9813677 
348.1524459

291.6807611
273.7173942
338.1794120
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CONTOH 3

16.005 KN/M'

3 M

3 M

3 M



E = 2.059 100 KN/M*
Luas penampang dan Moraen Inersia : 
Balok

A = 0.200 M*
I = 4.167 10-3

Rolom
A = 0.160 M*
I = 2.133 10-3 M4 J

CONTOH 3

Material Properties :

Elemen 7 - 9

Elemen 1 - 6
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Tlil’-’OT 'iNr-it-tCDGiT'CO'-*^

I- 
Q
 03 -< N

 iJ. UT Q
 O

 O
 '-iS Q

 O
 'i) 

liD T U") i3
I

 
o

 'ij UT T
 T

 '.jj o
 'i' a

 rv '.jj N-( rH T
 iTi T

 •■n m
 

_1 
O

 O
 r-- C'i C-4 IT> O

 tjT N
 O

 CO N
 cn cn T

 T
 iji N

O
 N

 CD in 'D T
 O

 00 T
 '■jO D

 O'. 03 0) 
VD T

I—
 

■ 
..........................

■ 
• 

• 
1 

t 
■ 

I 
I 

I
i- 

Q in 'j3 in 03 N D m n n m m m 'i) t o n o
U. 

1 M
 ̂

 I 
th I 111 m

 m
 C'-J N

 I <3 iN -jD -I C\i
I

I
I

 
I

I
I

E
 

Q
 O

 Q
 O

 Q
 O

 O
 O

 O
 O

 O
 O

 
O

 O
 O

 Q
 O

 O
O 

I + + + + + + + + + + + + + + + + +
J
 

Ui ill UJ iLl UJ lU Ui 111 lil lii 111 UJ LU UJ Uj UJ U1 m
O

 
r- ij'j N

 ul T
 ij' u

 T
 '£ M

 'XI 
>33 O

 in 'T' >7'
V 

T N o c-i CTN Q O' r-- m ct3 r- p- 
'jj n cn r--

(T) 'JD (B T
 '.a T

 O
 r- T

 U1 O
 'J' 'J3 N

 w
 iXl T

 i?
1- 

U1 n 'l3 U1 IB N Q m C--4 r̂. OT O N '.i3 T Q f'- CQ
h- 

t 
• 

. 
...................

I 
I 

> 
I 

I 
: . 

I 
I

u. 
cn 

f'j in w
 ^

 o
 u-j (I) (n N

 04 o
 00 w

 'j3 
n

I 
I

I
 

I
I

 
I 

I 
I 

I 
I

(£) 
Q

 1—J W
 Q

 W
 rH 

1—f 
T*4 7—( »—< Q

 W
 -rH i—J

Z 
Q Q O Q Q a

 O O O Q Q O Q D Q Q Q Q
II 

-!- +
 + +

 +
 +

 
I 

+
 +

 +
 +

 + +
 + + +

 + +
U

 
lillilU

IU
JU

JU
JLlJIjJU

JLiJU
JU

JU
JU

JlilU
JlillU

■r 
Q

 UT UT Q
 UT N

 Q
 UT N

 N
 N

 T
 ffl «

 O
 T

 N
 T

a; 
u Q p- ii') N ij' -H ij-j N Q OTj f'. m m in t 

n
ca 

a !̂- m 04'J3 7
w r '-o a cr> C4 m ^

’-o T <T'
O

 Ul 03 UT O
 N

 CD 03 N
 N

 m
 03 03 \i3 T

 O
 IV 0

H
 

D
 r-j w

 UT 
rH N

 in (0 ro n
 n

 'B 0
 oj >i3

iL 
i 

1 
i 

I 
I 

1 
i 

I 
I

OdUJ□q;O
 

O
 0

 w
 ^

 
0

 O
 QS Q

 ON T—( 0̂
 l_0 Q

 ^
 Q

 0
 QN

a T in T 0 0 o r-j ti3« a 0 cri T' n 0 0 0
Q 

D |7' in iTi T '03 O 0 (T' N N CT' 0 iN O T iB 0
s ii; 

o o r- N 04 iji o in p- o m N 0 0 in T o\ r-
O <E 

C N 0 in IB ’T D 0 T 'C O O' 0 0 « 'J3 T O'
U

 I/I 
 

lu ii 
Q in 'B in IB N Q 03 N N 0 0 0 'B T O IV 0

m
 Ui 

04 -1 
I 

W
 

I 
in 0

 0
 OJ 04 

1 
0

 r-4 'B rM 1,'g
i

l
l

 
I

I
I

O
 

T
 0

 
N
 04 O

 'B N
 N

 O
 O' 04 0

 0
 N

 04 O' 
S
 

Q
 N

 'B 0
 T

 
O
 OvJ iN OJ T

 
^
 UT 0

 'B -
 w

 
il 

Q
 Q

 T
 0

 T
 0

 Q
 O

 ffi 03 N
 w

 ijj 0
 0

 u
 0

 ■-* 
HC 

O
 T

 N
 0

 04 0
 O

 O' IV 0
 0

 r- 'B y3 \0 0
 0

 IV
0
 

O
 \D 0

 in 'B T
 O

 P- T
 U' O

 0
 rv 04 ̂

 >B T
 0

O 
- ■ ....................

Qi 
OinvBinfflNQ0OlIV0 0

0
>
B
T
O
I
V
0
 

Q. 
iOir->|WrH|in00O4Ojl0Oly3-lO4

I
I

I
 

I
I

I

q; 
>

lij 
O

 
i tW O

 W
 W

 
tH 

r-4 »—f t—( O
 W

 »—( 
r-(

Q a. 
O Q Q O Q Q D O O Q O O O Q Q Q Q Q

QiCC 
+ + + + + +

I
+
 + + + + + + + + + +

O
L
lI 

LU
U

JU
JLLlliJLU

U
JU

Jm
U

iU
Jm

U
iU

JU
JU

JU
JU

J
U_ 

Q
 W

 in 0
 T

 0
 0

 O
 0

 0
 N

 t-4 
0
 0

 
0
 1-t

H
Q
 

Q
 T

 N
 0

 CM O' 0
 0

 N
 O' 0

 N
 'B 'B >B 0

 0
 N

U3 Qi 
O
 'B 0

 0
 'B T

 0
 rv T

 UT a
 0

 'B 04 
'B T

 0
QiU 

Oin'BU30N'^0O4r>-00|V\£)TOIV0
iL Z

 
d

 04 W
 liT W

 
’B

 in 0
 CO cv] 04 0

 0
 oj 'B 

04
I 

II 
I 

I 
I 

I 
I 

I 
I

3U4
CnI -■ 0

 04 T
 0

 <B in IV 'B 0
 IV >B 04 IV 0

 0
 T

Z
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1
0

o~r~
^
 01 01 0

 0
 T

 U3 'B 'B IV IV 0
 0-1 'B 0

 N
 T

 0 
Z

Z
Z

E
Z

E
Z

Z
E

Z
Z

Z
Z

Z
Z

Z
Z

Z
Xo

z
1-

lii
0

04 
03 

T
 

U3 
'B 

IV 
0
 

O'
H

o
a

0
u

E



CONTOH 3

PERHITUNGAN MOMEN ROLOM BERDASARRAN PERATURAN

ROLOM
4
5
6

M (PBI'89)
53.87498932
40.70788415
28.97311801

M (AISC)
53.88327381
40.70838822
28.97337111

M(CANADIAN)
53.87498932
40.70788415
28.97311801

KOLOM M (ACI)
4 53.86890859
5 40.70684901
6 28.97301670

M (PPBBI)
45.79649629
31.97064772
24.63443517
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CONTOH 4

11.009KN 
---- >

40.453 KN/M'

22.351KN

22.351KN
-f

40.453 KN/M' 40.453 KN/M'

40.453 KN/M' 40.453 KN/M'

i k. i L t

3.05 M

3.05 M

3.05 M

10.973 M 10.973 M

12
-12

15
9

11
-11

14
8

10
-10

13



E = 2 100 KN/M*
Luas penampang dan Momen Inersia :
Balok

A = 7.613 10-3 M*
I = 2.547 10-4 

Kolom
A = 9.290 10-3 M*

- Elemen 1 - 9
I = 1.136 10-4

CONTOH 4

Material Properties :

Elemen 10 - 15
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dNo5c'îivdi'.'cijTinc'Iddinm-I-J-̂\oa)flBNO'ininojin\D<-J

U
 

Iv
D

O
'T

O
'in

 
vDCM

Cn 
1 

N
O

'0
O

'N
\O

O
'n

)T
in

N
O

\O
O

N
\D

N
 

(L 
|,-.r-<

,H
(M

 
W

 
w

 (M (M T
 CD T

 CM T
 T

 cn T
 CD T

 CM
I 

I 
I 

I 
I 

I 
I 

I 
I 

I

a111 
O

-> (M (M CM CM M
J-I w

 w
 O

 «-• in CM CM O'! CM CM CM CM CM CM CM CM C'J CM Cvl CM CM N
Da ooooo

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
o^o: 

+ + + + + + 
I 

+ + + + + 
I 

+ + + + +
 + + + + + + + + + + + +

Olll UJliiUIUlUlUJlijLllllllllliUiLlJUJUllllUJlllUlUlUIUIUlllillllllllilllUilll
U. O CD ffl >H in O O O'O N 00 N O'CM >-■ OB CD vD (0 N \0 CM O O'(I) (I) 

O VD
HO oinT'T-*-iCMCDCMinc'icDin-iino'ino'*-<oinoD-i\oovDO'ino'0'
inck: ovocDCM<Hiv(MmivcDa)ri-NoincD.H-rt,-nfl(no3ivo'ininminvD«-'
U

U
 

O
N

O
'T

O
M

n
N

N
C

D
T

in
(M

in
N

O
'O

B
O

'N
\flO

'C
D

T
in

N
O

v
D

O
N

\D
IV

IJ-Z dvo'-'-I-!cMin\DCMCDin.̂
r̂t-̂
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CONTOH 4

PERHITUNGAN MOMEN KOLOM BERDASARKAN PERATURAN

KOLOM H (PBI'89)
4 92.91403607
5 38.62512867
6 13.39120680
7 189.4429467
8 217.5927783
9 272.3184330

M (AISC)
87.901830U 
38.16341494 
13.56868440 
186.4122178 
217.1687343 
272.1109751

M(CANADIAN)
92.91403607
38.62512867
13.39120680
189.4429467
217.5927783
272.3184330

KOLOM M (ACI) M (PPBBI)
4
5
6
7
8 
9

90.46001541
38.28540371
13.34616193
187.5890294
217.3879960
272.2916291

75.33312106
31.94919845
11.29149584
168.5684269
177.0472913
236.7241208
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CONTOH 5

11.009KN
---------- V

22.351KN

q = 40.452 KN/M'

22.351KN 
----- >

3 05 M

3 05 M

3 05 M

10.973 M 10.973 M 10.973 M
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E = 2 100 KN/M*
Luas penampang dan Momen Inersia :
Balok

A = 1.181 10-2 1 
I = 5.536 10-4 -

Kolom
A = 9.290 10-3 M»

- Elemen 1 - 1 2
I = 1.136 10--* M4

CONTOH 5

Material Properties :

Elemen 13 - 21
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(t 
O(TiMfî
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CONTOH 5

PERHITUNGAN MOMEN KOLOM BERDASARKAN PERATURAN

KOLOM M (PBI'89) M (AISC) M(CANADIAN)
7 74.26272258 71.99782344 74.28272258
8 44.18954754 43.83817351 44.18954754
9 45.13388917 45.04952453 45.13388917
10 145.9403881 144.5358840 145.9403881
11 175.1911392 174.8889357 175.1911392
12 209.5489880 209.4249230 209.5489880

KOLOM M (ACI) M (PPBBI)
7 72.98785537 34.43749821
8 44.08808381 8.958439802
9 45.11877001 27.80317344
10 144.8795341 127.3137833
11 175.1151728 148.2720499
12 209.5356727 180.6749491
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CONTOH 6

31.697 KN/M'
11.523KN

22.418KN 
-------- >

22.418KN
->

22.418KN

22.418KN

22.418KN 
---- >

q = 40.453 KN/M' q

q q

q q
,

q q

q q

3.75 M

3.75 M

3.75 M

3.75 M

3.75 M

3.75 M

6.005 M 6 .0 0 5  H
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E = 2 108 KN/Mf*
Luas penampang dan Momen I n e r s i a  : 

Balok

A = 1.823 10-3 M* n 
I = 3.990 10-0 
A = 2.674 10-3 M*
I = 8.583 10-6 - 
A = 3.174 10-3 M 

I = 1.209 10-4 
A = S'. 731 10-3 H*
I = 1.671 10-4 .
A = 4.449 10-3 M’*
I  = 2 . 3 7 5  10-4  M4 .

CONTOH 6

Material Properties :

Elemen 2 4 , 3 0

- Elemen 2 2 , 2 3 , 2 8 , 2 9

- Elemen 2 1 , 2 7

- Elemen 2 0 , 2 6

- Elemen 1 9 , 2 5

Kolom

A = 1 . 4 6 1  10 -3  M*

I  = 2 . 5 6 3  10 - 6  M4
- Elemen 5 , 6 , 1 7 , 1 8

A = 2 . 2 0 8  10-3 M*

I = 5 . 8 5 0  10-6  M4 -
- Elemen 1 1 , 1 2

A = 3 . 1 0 4  10-3

I  = 1 . 1 5 6  10-4  M4

A = 3 . 5 7 4  10-3 M*

I = 1 . 5 3 2  10-4  M4

Elemen 9 , 1 0

- Elemen 7 , 8

A = 2 . 6 3 2  1 0-3 M*

I = 8 . 3 1 0  10-6  M4 .
- Elemen 1 -  4 , 1 3  -  16
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(\jwN-nnNov(Minro\r\DNa)0'Tf'ĵvc(n'Ĥrv.vD̂rorga)ON’Tin(')in>H(T)inN(r'cna) 
(3 

r̂
T̂r̂oDT\D̂DO''-̂ln̂.̂oTr(̂Tln\oô
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CONTOH 6

PERHITUNGAN MOMEN KOLOM BERDASARKAN PERATURAN

KOLOM M (PBI'89) M (AISC) M (CANADA)
7 162.6777543 144.4116060 162.6777543
8 121.4928954 114.1787173 121.4928954
9 85.85772430 80.44442460 85.85772430
10 . 59.79245352 58.09634346 59.79245352
11 45.71417537 41.94075317 45.71417537
12 13.31618413 13.37779391 13.31618413
13 127.6214701 117.9373603 127.6214701
14 122.4031108 118.7198930 122.4031108
15 115.2615679 112.1580889 115.2615679
16 125.1962552 124.1357340 125.1962552
17 68.91894874 67.27203530 68.91894874
18 71.83658274 71.82240416 71.83658274

KOLOM M (ACI) M (PPBBI)
7 159.7943793 128.2522561
8 119.5944367 96.13665446
9 84.44986625 68.75508412
10 59.06510452 48.66231758
11 44.92202385 35.61693395
12 13.2474161 11.05192458
13 126.0857792 89*15536832
14 121.4581215 107.4313001
15 114.4484359 101.4447272
16 124.7873282 112.2577252
17 68.55907433 63.94198573
18 71.80255769 63.45637117



lU
O'

V0
■>£'

(N
iH

IV
■>0

05
(V)

in
in

\
r-

N
O'

CD
O'

tH
T

03
tH

in
03

»-(
\D

in
O

tH
N

O'
«

O'
(M

m
r-

03
03

•
•

•
«

1
t

CD
1

,
1

f
a

O'
0)

U1
O')

\D
1

r-
05

O'
m

r-4
Q-a

.
1

tH1
tH1

tH1
tH1

rH1
1

1
1

1
tH1

in
03

f\l
in

y(
03

r
T

T
in

LU
cn

'Xt
'T

O'
m

ro
ffi

N
[V

0
O'.

O'.
\

UT
f'J

N
1

fO
03

O
T

03
«-4

f'J
a

1
(

f'J
1

1
I

1
,

U
N

\C'
U3

05
O'

T
03'

d
m

d
cr

1
N

1

U)\za:u

U1VDIfl
tnIT)CP

f-jIDDD

OS(■\l
cnT\D

T(MODd1

in\DT
COw

IT)m
u3mm

00TNdI

\D
O

'
CM

in
ID

O
'

in
T

CD
N

00
U

J
0

in
r-

tH
(J3

03
f'J

0
K

ID
vD

N
T

■J3
rj

in
03

T
N

T
N

CM
fM

u
1

(
•

t
«

1
1

a

in
tH

iH
•H

0
*-)

tH
6

r-t
0

i—(
1

CM
1

cr

in
in

f\l
03

O
'

T
ID

rH
O

'
in

•J3
CD

in
 r- 0) i-'j fM

 N
 r- 

n
 \d

 O
' r- sO

U
J

\D
in

O
J

T
f'J

vD
05

0
03

03
T

O
'T

in
^

O
'O

Q
'JS

O
'r'-C

T
'C

'T
V

in
O

'
in

CM
\D

03
V

03
CM

w
r-

CM
U

.
T

l'- 
.0

3
r'-O

'^
0

''^
C

D
T

'>
D

h-4
I

■
•

1
■

■
•

•
(

,
a

t
N

.
. 

. r
-

...........................0
 

. 
. 

.
03

T
N

03
T

0
0

m
0

(£3
0

3
iD

.->
in

o
T

in
c

'j 
.-

h
o

o
CL

1
03

1
U

.
^

 
1 

w
 

1 
(M

 
1

vDO'-HTTCnCMTlNajvDMntNJf'JQTTOJaiCOvDaDOO 
ODN̂O’-̂.>0'T̂DmTm<̂Jm̂

)̂(D .vONK(T‘ON(r"i)vflf\l 
u 

. »-■ O
'T m in (I) CM m 

>
\o 

. 
o oj-i-h oj n n <d m n

V 
o -o 

.o
o

 . . 
.o

 .o
 

. 
. 

o 
■ 

. 
-o

o 
. 

. 
. 

O 
^ 

.o
 

■ -O
O

O
 

-■ 1 o
o

 
.o

o
o

 
.o

o
o

o
U. 

lO
tO

O
Itl 

1 
I 

□ 
iO

 
- 

II
I 

I 
i OI

u.\_lu.

N fvj 111 ID (NJ -H ID in cr> T m (ji 
inNivinccmNO-cO'̂CD 
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CONTOH 7

14.535 KN/M
22.240KN

31.136KN

31.136KN

31.136KN

31.136KN

31 .136KN 
----- >

31.1360
----- ^

44.480KN 
----- ^

q = 29.245 KN/M

q q q

q q q

q q q

q q q

q q q

q q q

3 35 M

3 35 M

3 35 M

3 35 M

3 35 M

3 35 M

3.35 M

4 57 M

6.706 M 6.706 M 6.706 M
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E = 2 100 KN/M*

Luas penampang dan Momen 

Balok

A = 7 . 7 5 5  10-3  M*

I = 3 . 7 3 8  10-4  M”*

A = 7 . 9 8 7  10 -3  M* 

I  = 3 . 9 5 2  10-4

A = 7 . 5 2 3  10-3  M*

I  = 3 . 5 3 0  10-4  M4

A = 7 . 1 8 1  10-3  M*

I  = 3 . 2 3 5  10-4  M4

A = 6 . 6 1 3  10-3  M*

I  = 2 . 7 6 9  10 - 4  M4

A = 6 . 2 3 9  10 -3  M*

I  = 2 . 4 8 1  10 -4  M4

A = 5 . 6 0 8  10 - 3  M*
I  = 2 . 0 2 8  10-4  M4

A = 3 . 6 9 0  10-3  M*

I = 9 . 0 4 9  10-6  M4

CONTOH 7

Material Properties :

I n e r s i a  :

Elemen 3 3 , 4 1 , 4 9

- Elemen 3 4 , 4 2 , 5 0

- Elemen 3 5 , 4 3 , 5 1

- Elemen 3 6 , 4 4 , 5 2

- Elemen 3 7 , 4 5 , 5 3

- Elemen 3 8 , 4 6 , 5 4

- Elemen 3 9 , 4 7 , 5 5

- Elemen 4 0 , 4 8 , 5 6



Kolom

A = 1.163 10-2
I - 7.870 10-4 M4
A - 8.148 10-3
I = 4.104 10-4 M4
A = 6.206 10-3
I 2.454 10-4 M4
A = 4.310 10-3
I = 1.235 10-4 M4
A = 1.876 10-2 M*
I - 1.874 10-3 M4
A 1.112 10-2 M*
I = 7 . 2 5 7 10-4
A = 7 . 7 1 6 10-3 M*
I = 3.701 10-4 M4
A - 3 . 9 2 9 10-3 M*
I - 1.028 10-4

Elemen 1 , 2 , 2 5 , 2 6

- Elemen 3 , 4 , 2 7 , 2 8

Elemen 5 , 6 , 2 9 , 3 0

- Elemen 7 , 8 , 3 1 , 3 2

Elemen 9 , 1 0 , 1 7 , 1 8

Elemen 1 1 , 1 2 , 1 9 , 2 0

- Elemen 1 3 , 1 4 , 2 1 , 2 2

- Elemen 1 5 , 1 6 , 2 3 , 2 4
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CONTOH 7

PERHITUNGAN MOMEN KOLOM BERDASARKAN PERATURAN

KOLOM M (PBI'89) M (AISC) M(CANADIAN)
17 339.3808891 331.2416599 339 .3608691
18 138.1724958 135.0317821 136 .1724958
19 111.2088608 108.2474721 111 .2068608
20 94.30760422 93.56261769 94. 30760422
21 73.44436398 72.11161323 73. 44436398
22 59.13133761 58.87835249 59. 13133761
23 30.58321972 30.09251282 30. 58321972
24 14.65632207 14.64678933 14. 65632207
25 185.0680848 181.6488340 185 .0680848
28 122.6831551 122.0849429 122 .6831551
27 105.7628521 104.2590808 105 .7628521
28 102.7699312 102.4130343 102 .7699312
29 88.05188668 87.34123322 88. 05188668
30 84.78485713 84.67172789 84. 78485713
31 69.90910252 69.54963506 69. 90910252
32 56.41932168 56.40800988 56. 41932168

KOLOM M (ACI) M (PPBBI)
17 338.2067304 283.5458870
18 135.7579009 103.7917037
19 110.6791281 92.11363596
20 94.01655625 79.00421259
21 73.16740231 61.48469993
22 58.99950252 49.77401327
23 30.48989892 25.80492384
24 14.64308723 12.42411288
25 184.5756479 141.7992531
26 122.4824550 105.5879715
27 105.4925880 90.96959431
28 102.6338445 88.51242108
29 87.90269814 75.80494532
30 84.72879696 72.99414931
31 69.84049305 59.94894526
32 56.41242260 48.20954250
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A. PrQ^.am.J^Qmputer
Program-program komputer yang t e r d a p a t  di  s i n i  

adalah :

1. FTTLAT.EXE untuk metoda " f i c t i t i o u s  l a t e r a l  

load"

2.  FTTDISP.EXE untuk metoda " f i c t i t i o u s  d i s ­

placement"

3.  SECOND.EXE untuk "second order  a n a l y s i s "

Program-program i n i  d i b ua t  dengan menggunakan 

TURBO PASCAL v e r s i  5 . 5 .

A . I .  Batasan-batassLD Prxigraia

Program disusun dengan anggapan-anggapan b e r i k u t  :

1.  M a t e r i a l  dalam keadaan l i n i e r  e l a s t i s  dan mempunyai 

k a r a k t e r i s t i k  penampang yang sama sepan ja ng  batang .

2.  Beban yang d i t i n j a u  adal ah  beban merata  dan beban 

t i t i k  pada j o i n t  dan hanya untuk s a t a  kasus  

pembebanan.

3.  Banyaknya j o i n t  maksimum = 100 

Banyaknya elemen maksimum = 250

A. 2.  Input Data

Data dimasukkan m e l a l u i  suatu program pengolah 

k a t a  s e p e r t i  Wordstar atau s i d e k i c k .  Data disimpan 

s e b a g a i  t e x t  f i l e .

Prosedur p en g i s i a n  d a t a  untuk k e t i g a  program 

adalah sama. Dengan demikian da ta  yang d i b u a t  dapat  

d i p a k a i  untuk k e t i g a  program tanpa memerlukan suatu



m o d i f i k a s i .

Urutan p e ng i s i a n  da t a  adalah s e b a g a i  b e r i k u t  :

1.  Parameter  S t r u k t u r a l

M NJ NR NRJ E

2.  Koordinat  T i t i k  Kumpul

No T i t i k  X Y , sebanyak NJ b a r i s

3.  I n f o r m a s i  Batang

No Elemen J J  JK AX EL CX CY , sebanyak M b a r i s

4 .  Pengekang T i t i k  Kumpul 

No T i t i k  J R l  JR2 JR3

5.  Parameter  Beban 

NLJ NLM

6.  Beban T i t i k  Kumpul

T i t i k  AJ l  AJ2 AJ3 , sebanyak NLJ b a r i s

7 .  Beban Batang

Kode Q , sebanyak NLM b a r i s  

dimana ;

M = jumlah batang

NJ = jumlah t i t i k  kumpul ( j o i n t )

NR = jumlah pengekang tumpuan 

NRJ = jumlah t i t i k  kumpul yang dikekang 

X,Y = koordi nat  x dan y d a r i  t i t i k  kumpul 

E = modulus e l a s t i s i t a s  batang

J J  = penunjuk untuk ujung j  pada batang ( t i t i k  j )  

JK = penunjuk untuk ujung k pada batang ( t i t i k  k) 

AX = luas  penampang batang 

EL = panjang batang 

CX,CY = kosinus arah suatu batang



JR1,JR2,JR3 = daftar pengekang titik kumpul,
NLJ = jumlah titik kumpul yang dibebani 
NLM = jumlah batang yang dibebani
AJ1,AJ2,AJ3 = beban (aksi) yang diberikan di titik 

kumpul 
Qi = beban merata



Program Second;  
uses  c r t  ;
co ns t  btgmax=250;  dofmax=300;  nbmax=75 ; jomax=100;  
type mdar = a r r a y [ 1 . . 6 ]  o f  r e a l ;

b t g a r = a r r a y [ l . .btgmax] of  r e a l ;  
d o f a r = a r r a y [ l . . 7 5 ]  of  r e a l ;  
l o g i c = 0 . . 1 ;

var s c m l , s c m 2 , s c m 3 , s c m 4 , s c m 5 , s l , s 2 , s 3 , s 4 , E , L f  : r e a l ;  
m,n, n b , n j , n r j , n r , n l j , n l m , i t e r , b n y i t e r  : i n t e g e r ;  
a x , e l , z i , c x , c y  : b t g a r ;  
j r l  : a r r a y [ l . .dofmax] of  l o g i c ;
1ml : a r r a y [ 1 . . btgmax] of  l o g i c ;
code : a r r a y [ 1 . . btgmax] o f  c ha r ;
j j , j k  : a r r a y [ l . .btgmax] of  i n t e g e r ;
id : a r r a y [ l . .dofmax] o f  i n t e g e r ;
q iu : a r r a y [ l . . b t g m a x ]  o f  r e a l ;
d f , d j , a c , a e , a r , a j  : a r r a y [ 1 . .dofmax] o f  r e a l ;
s f f  : a r r a y [ l . .dofmax] o f  " d o f a r ;
sms : a r r a y [ l . . 6 , 1 . . 6 ]  of  r e a l ;
gybtg , aml  : a r r a y [ 1 . . btgmax] of  "mdar;
t p f , h s l  : t e x t ;
f I d a t a , f l h a s i l  : s t r i n g ;
key : c har ;

Procedure newptr;  
var  i , o  : i n t e g e r ;  
begin

f o r  i : = l  to  n do n e w ( s f f [ i ] ) ;
f o r  i : = l  to  m do
begin

newCgybtgCi]) ;  n e w ( a m l [ i ] ) ;  
end;
f o r  i : = l  to  m do f o r  j : = l  t o  6 do 
begin g y b t g [ i ] " [ 3 ] : = 0 ;  a m l C i j ' C d ] : = 0 ;  end; 

end;
Procedure SdataS ;  {Koordi nat  j o i n t  & I n f o r m a s i  ba t an g)  
var  x , y  : a r r a y [ l . . jomax]  of  r e a l ;  

x c l , y c l  : r e a l ;
n o j o , n o b a , i , n b i , n l  : i n t e g e r  ;

begin
r e a d l n ( t p f , m , n j , n r , n r j , E ) ;  n : = 3 * n j - n r ;
f o r  i : = l  t o  n j  do r e a d l n ( t p f , n o j o , x [ n o o o ] , y [ n o j o ] ) ;
n b :=0 ;
f o r  i :=1 to  m do 
begin

r e a d l n C t p f , n o b a , j j [ n o b a ] , j k [ n o b a ] , a x [ n o b a ] , z i [ n o b a ] ) ;
n b i : = 3 * ( a b s ( j k [ n o b a ] - j j [ n o b a ] ) + l ) ;
i f  nbi>nb then n b: =n bi  ;
x c l : = x [ j k [ n o b a ] ] - x [ j j [ n o b a ] ] ;
y c l : = y [ j k [ n o b a ] ] - y [ j j [ n o b a ] ]  ;
e l [ n o b a ] : = s q r t ( x c l * x c l + y c l * y o l ) ;
c x [ n o b a ] : = x c l / e l [ n o b a ]  ; c y [ n o b a ] : = y c l / e l [ n o b a ]  ; 

end;
f o r  i : = l  to 3 * n j  do j r l [ i ] : = 0  ;
f o r  i : = l  to  n r j  do r e a d ( t p f >n o j o , j r 1 [ 3 * n o j o - 2 ] ,  
j r l [ 3 * n o j o - l ] , j r l [ 3 * n o j o ] )  ;



nl;=0 ;
for i:=l to 3*nj do 
begin

nl: =nl+jrl[i], ;
if jrl[i]>0 then id[i]:=n+nl else id[i]:=i-nl ; 

end; 
end;
Procedure schefek(nm:integer);
var p,dum,lamda : real ;
function cotgh(x:real):real;
begin cotgh:=(exp(2*x)+l)/(exp(2^x)-l); end;
function cotg(x:real):real;
begin cotg:=cos(x)/sin(x); end;
begin

if gybtg[nm]''[ 1]=0 then 
begin

sl:=l;s2:=l;s3:=l;s4:=l; 
end else 
begin

P :=abs(gybtg[nm]^[1]);
lamda: =0 .5»<el[nm]*sqrt(P/E/zi[nm]);
if gybtg[nm]"[l]>0 then
begin

dum:=lamda*ootg(lamda) ; 
s2 : =lamda5t«lamda/3/( 1-dum) ; 

end else 
begin

dum; =lamda>t:cotgh( lamda); 
s2:=-lamda*lamda/3/(1-dum); 

end;
sl:=dum*s2; 
s3:=0.75*s2+0.25*dum; 
s4:=1.5*s2-0.5*dum; 

end; 
end;
Procedure scm(nm:integer); 
begin

scnefek(nm);
scml:=E*ax[nm]/el[nm]; scm2:=s3*4*E^zi[nm]/el[nm] 
scm3 : =s2*6*E*zi[nm]/(el[nm]>t:el[nm]); 
scm4: =sl>l'12*E*zi[nm]/(el[nm3*el[nm]*el[nm]); 
scm5:=s4*2*E*zi[nm]/el[nm]; 

end;
Procedure smsmem(nm:integer); 
begin

scm(nm); 
Sms[l,l] 
Sms[l,2] 
Sms[1,3] 
Sms[l,5] 
Sms[2,2] 
Sms[2,3] 
Sms[2,5] 
Sms[3,3] 
Sms[3,5] 
Sms[4,4]

=Scml*Cx[nm]*Cx[nm]+Scm4*Cy[nm]*Cy[nm] 
= (Scml-Scm4)*Cx[nm]>t:Cy[nm] ; 
=-l*Scm3*Cy[nm]; Sms[l,4]:=-l*Sms[l,1] 
=-l*Sms[l,2] ; Sms[l,6]:=Sms[1,3] 
=Scml*Cy[nm]*Cy[nm]+Scm4*Cx[nm]*Cx[nm]
=Scm3*Cx[nm] ; Sms[2,4]
=-l>t;Sms[2,2] ; Sms[2,6]
=Scm2 ; Sms[3,4]
=-l*Sms[2,3] ; Sms[3,6] := Scm5
=Sms[l,l] ; Sms[4,5]:=Sms[l,2]

=-l*Sms[l,2] 
=Sms[2,3] 
=-l*Sms[l,3]



Sms[4,6]:=Sms[3,4]; Sms[5,5]:=Sms[2,2];
Sms[5,6]:=Sms[3,5]; Sms[6,6]:=Scm2 ; 

end;
Procedure stiff3;
var nqba,j,k,ir,ic,item:integer;

im : array[1..6] of integer; 
begin

for j:=l to n do for k:=l to nb do sff[j]"[k]:=0;
for noba:=l to m do
begin

smsmem(noba) ;
im[l] [noba]-2; im[2] :=3*j j [noba]-l;
im[3]:=3*jj[noba];
im[4]:=3*jk[noba]-2; im[5]:=3*jk[noba]-1; 
im[6]:=3*jk[noba];
for j:=l to 6 do if jrl[im[j]]<=0 then 
begin

for k:=j to 6 do if jrl[im[k]]<=0 then 
begin

ir:=id[im[j]] ; ic:=id[im[k]] ;
if ir>=ic then
begin

item:=ir; ir:=io; ic:=item; 
end;
ic:=ic-ir+l;
sff [irl'Cic] :=sff [ir]''[ic]+sms[j ,k]; 

end; 
end; 

end; 
end;
Procedure banfac; 
var i,j,k,jl,j2,il : integer; 

sum,temp : real;
begin

if sff[l]''[l]<=0 then
begin clrscr; writeln('Tidak Definit Positif'); halt; 

end;
for j : - 2 to n do 
begin

jl:=j-l; j2:-j-nb+l; if j2<l then j2;=l;
if jlol then for i:=2 to jl do
begin

i 1: = i -1;
if il>=j2 then
begin

sum:=sff[i]"[j-i+1]; 
for k:=j2 to il do .

sum:=sum-sf f [k]" [i-k+l]*sff[k]''[j-k+l]; 
sff[i]"[j-i+l]:=sum; 

end; 
end;
sum:=sff [j]''[l]; 
for k:=j2 to jl do 
begin

temp:=sff [k]''[j-k+l]/sff [k]"[l]; 
sum:=sum-temp*sff[k]"[j-k+1];



sff[k]"[j-k+1]:=temp; 
end;
if sum<=0 then ------
begin 

clrscr;
writeln('Tidak Definit Positif'); 
halt; 

end;
sff[j]^[l]:=sum; 

end; 
end;
Procedure FEMU(nm:integer); 
begin

scnefek(nm);
=0 ; aml[nm]"[4]:=0 ;
=-0.5*qiu[nm]*el[nm] ; 
=aml[nm]^[2] ;
=-qiu[nm]*sqr(elCnm])/(12*s2) 
= -aml[nm]''[3];

amlCnm]^Cl] 
aml[nm]"[2] 
aml[nm]''[5] 
aml[nm]''[3] 
amlCnm]'' [6] 

end;
Procedure foload;
var i,j,nojo,noba:integer ;
begin

Readln(tpf,nlj,nlm); 
for i:=l to m do 
begin

for j:=l to 6 do ami[i]"[j]:=0 ; 
lml[i]:=0 ; 
q iu[i 3:=0 ; 

end;
for i:=l to 3>*:nj do aj[i]:=0;
for i:=l to nlo do
begin

readln(tpf,nojo,aoC3*nojo-2],aj[3*nooo-l], 
aj [3:t:nojo] ); 

aj|;3*nojo-2] :=LF*aj [3*nojo-2] ; 
aj[3*nojo-l]:=LF*aj[3*nojo-l] ; 
aj [3>f<nojo] : =LF*aj [3*nojo] ; 

end;
for i:=l to nlm do 
begin

read(tpf,noba) ; 
repeat read(tpf,code[noba]) 
until upcase(code[noba]) in ['U','C']; 
case upcase(code[noba]) of 

'U':begin
code[noba]:=upcase(code[noba]); 
read(tpf,qiu[noba]) ; 
qiu[noba]:=LF*qiu[noba]; 
femu(noba); 1ml[noba]:=1 ; 
end;

end; 
end; 

end;
Procedure Sen load; 
var i,j ;integer;



begin
for i:=l to m do for j:=l to 6 do ami[i]"[j]:=0; 
for i:=l to m do if lml[i]=l then femu(i); 

end;
Procedure SPP;
var I,J,J1,J2,J3,K1,K2,K3 : Integer ; 
begin

For I:=l to 3*nj do Ae[I] := 0 ;
If Nlm<>0 then For I:=l to M do If Lml[I]<>0 then 
begin

J1 := 3=(̂ JjCI]-2 ; J2 3*Jj[I]-l ; J3 3*Jj[I] 
K1 := 3>KJk[I]-2 ; K2 := 3*Jk[I]-l ; K3 3^Jk[I]

= Ae[Jl]-Cx[I]>^Aml[I]^[l]+Cy[I]>»^Aml[I]''[2]
= Ae[J2]-Cy[I]*Aml[I]^[l]-Cx[I]=^Aml[I]"C2]
= A e [ J 3 ] - A m l [ I ] ' ' C 3 ] ;
= Ae[Kl]-Cx[I]*Aml[I]^[4]+Cy[I]*Aml[I]^[5]; 
= Ae[K2]-Cy[I]*Aml[I]^[4]-Cx[I]>t:Aml[I]^[5]; 
= Ae[K3]-Aml[I]''C6];

Ae[Jl]
Ae[J2]
Ae[J3]
Ae[Kl]
Ae[K2]
Ae[K3] 

end;
For J:=l to 3*nj do Ac[Id[J]] := Aj[J] + Ae[J] ; 

end;
Procedure Bansol;
var i,il,j ,kl,k2,k : integer; sum:real; 
begin

for i:=l to 3*nj do df[i]:=0;
for i:=l to n do
begin

j:=i-nb+l; if i<=nb then j:=l; sum:=ac[i]; kl:=i-l; 
if j<=kl then for k;=j to kl do

sum:=sum-sff[k]"[i-k+l]*df[k]; 
df[i]:=sum; 

end;
for i:=l to n do df[i]:=df[i]/sffEi]^[13;
for il:=l to n do
begin

i:=n-il+l; j:=i+nb-l; if j>n then j:=n; sum:=df[i]; 
k2:=i+l;
if k2<=j then for k:=k2 to j do

sum:=sum-sff[i]"[k-i+l]*df[k]; 
df[i]:=sum; 

end; 
end;
Procedure hasil;
var I,J,K,Je,Jl,J2,J3,K1,K2,K3,N1 : Integer ;

Amd : array[1..6] of real ;
D1,D2 : real ; 

begin
J:=N+1 ;
For K:=l to 3*nj do 
begin

Je := 3*nj-K+l ;
If Jrl[Je] = 0 then 
begin

J := J-1 ; Dj[Je] Df[j] ; 
end else begin Dj[Je] := 0 ; end; 

end;



For I:=l to 3*Nj do Ar[I] := 0 ;
For I:=1 to M do 
begin
J1 := 3*Jj[I]-2 ; J2 := 3*Jj[I]-l ; J3 := 3*Jj[I] ; 
K1 := 3*Jk[I]-2 ; K2 := 3*Jk[I]-l ; K3 := 3*Jk[I] ; 
scm(I); Dl:= (Dj[Jl]-Dj[Rl]) ; D2:=(Dj[J2]-Dj[K2]) ; 
Amd[l] := Scml*( Dl>^Cx[I]+D2*Cy[I]) ;
Amd[2] := Scm4*(-Dl*Cy[I]+D2*Cx[I]) + 

Som3*(Dj[J3]+Dj[K3]);
Amd[3] := Scm3»«(-Dl*Cy[I]+D2*Cx[I]) + Scm2*Dj[J3]

+ Scm5^Dj[K3];
Amd[4] -Amd[l] ; Amd[5] := -Amd[2] ;
Amd[6] := Scm3>t;(-Dl*Cy [I ]+D2*Cx[I ] ) + Scm5>XDj[J3]

+ Som2*Dj[K3];
For J:=l to 6 do gybtg[I]'^ [j ] : =Aml[I]''[J]+Amd[J];
If Jrl[Jl]=l then

Ar[Jl] :=Ar[Jl]+Cx[I]*Amd[l]-Cy[I]>t^Amd[2] ;
If Jrl[J2]=l then

Ar[J2]:=Ar[J2]+Cy[I]*Amd[l]+Cx[I]*Amd[2] ;
If Jrl[J3]=l then Ar[J3]:=Ar[J3]+Amd[3] ;
If Jrl[Kl]=l then

ArCKl]:=Ar[Kl] + Cx[I]*Amd[4]-Cy[I]*Amd[5] ;
If Jrl[K2]=l then

Ar[K2] :=Ar[K2]+Cy[I]>«Amd[4]+Cx[I]*AmdC5] ;
If Jrl[K3]=l then Ar[K3]:=Ar[K3]+Amd[6] ; 

end;
For J:=l to 3*nj do if Jrl[J]=l then 

Ar[J]:=Ar[J]-Aj[J]-Ae[J] ;
end;
Procedure Writeoutput;
var i,o,jl,j2,j3,nl : integer; akey:ohar;

nol ; real; 
procedure control; 
var row:integer; 
begin

row:=wherey ; 
if row>=23 then 
begin

gotoxy(l,24) ; writeln('Press Any Key !!!'); 
akey:=readkey ;
if akey=#0 then akey:=readkey ; clrscr ; 

end; 
end; 
begin

clrscr; nol:=0 ;
writeln('Perpindahan Titik Buhul dgn tirutan No. DispX 

DispY Rot ');
for i:=l to nj do 
begin

control ;
writeln(i:3, ' ',dj[3*i-2],' ',dj[3*i-l],

' ',dj[3*i]);
end;
control;writeln;writelnC'Gaya-gaya Batang No. Posisi 

Fx Fy Mz ') ;
for i:=1 to m do



begin
control ; 
writeln(i:3,
writeln(i:3,

end;

' ,nol:4:2,' 
,gybtg[i]''[2], ' 

',el[i]:4:2, 
,gybtg[i]''[5], '

control;writeln;writeln('Reaksi 
Rx Ry & Mrz'); 

for j :=1 to nj do 
begin

jl:=3*j-2; j2:=3*j-l ; j3:=3*j 
nl:=orl[jl]+jrl[j2]+jrl[j3]; 
if nl<>0 then 
begin

control ; writeln(j:3,'

',gybtg[i]''[l],
'.gybtgCiJ^CS]);

\gybtg[i]^[4], 
',gybtg[i]^[6]);
Perletakan No joint

,ar[jl], ' 
ar[j3]);

,ar[j2], '

',iter:2);
Titik Buhul dgn urutan No.

' ,dj[3*i-l]:9:5,

end; 
end;
writeln(hsl,'Iterasi ke 
writeln(hsl,'Perpindahan 

DispX DispY Rot '); 
for i:=l to nj do
writeln(hsl,i:3,' ',dj[3*1-2]:9:5,'

' ',dj[3*i]:9:5); 
writeln(hsl,' ');
writeln(hsl,'Gaya-gaya Batang dgn urutan Fx Fy Hz'); 
for i:=l to m do 
begin

writeln(hsl,1:3,' ',nol:4:2,'
' ',gybtg[l]^[2]:17:5, ' 

wrlteln(hsl,1:3,' ',el[l]:4:2,
' ',gybtg[i]''[5]:17:5, ' 

end;
wrlteln(hsl,' ');
wrlteln(hsl,'Reaksi Perletakan dgn urutan Rx Ry Mrz');
for j:=l to nj do
begin

jl:=3*j-2; j2:=3*j-l ; j3:=3*j ; 
nl:=jrl[jl]+jrl[j2]+jrl[j3]; 
if nl<>0 then 
begin

control; writeln(hsl,j :3,'
' ',ar[j2]

,gybtg[i]''[l]:17:5,
,gybtg[i]''[3]:17:5);
',gybtg[i]''[4]:l7:5,
,gybtg[i]''[6]:17:5);

',ar[j1]:17:5,
17:5,' ',ar[j33:17;5);

end; 
end;
writelnChsl,' '); 

end; 
begin

clrscr ; iter:=l ; 
write('Nama File Data : ') 
write('Nama File Hasil : ') 
write('Banyak Iterasi : ') 
assignCtpf,fIdata) ; reset(tpf) 
assign(hsl,flhasil) ; rewrite(hsl) 
sdata3 ; newptr ;

readlnCfIdata) ; 
read In(flhasil); 
read In(bnyiter);



Stiffs ; LF:=1 ; banfac ; 
foload ; spp ; bansol ; hasil ;
writeln('First Order Analysis ') ; writeoutput ; 
gotoXY(l,24) ; write('Press Any Key !!! ') ; 
key:=readkey ; clrscr ; 
if bnyiterol then 
begin

for iter:=2 to bnyiter do 
begin

writeln('Iterasi ke : Iter:2); 
stiff3; banfac; 
scnload; spp; bansol; hasil; 

end;
writeoutput;

end;
close(hsl); 

end.



Program Fttlat; 
uses crt ; .
const btgmax=250; dofmax=300; nbmax=75 ; jomax=100;

tingkat=40; bentang=40; 
type real=extended; 
type mdar =array[1..6] of real;

btgar=array[l..btgmax] of real; 
dofar=array[l..75] of real; 
logic=0..1; 
ltrec=record

strcol : string ;
jorain,jomax : integer; 
end;

var scml,scm2,scm3,som4,scm5,sl,s2,s3,s4,E,Lf : real; 
m,n,nb,nj,nrj,nr,nlj,nlm, 
iter,bnylt,bnyiter : integer;
ax,el,zi,cx,cy : btgar; arah:logic ; 
jrl : array[1..dofmax] of logic;
1ml : array[l..btgmax] of logic; 
code : array[1..btgmax] of char; 
jj,jk : arrayCl..btgmax] of integer; 
id : array[1..dofmax] of integer; 
qiu : array[1..btgmax] of real; 
x,y : array[l..jomax] of real;
df,dd,ac,ae,ar,aj,ajc : array[1..dofmax] of real; 
sff : array[1..dofmax] of "dofar; 
sms : array[1..6,1..6] of real; 
gybtg,aml : array[1..btgmax] of "mdar;
It : array[1..tingkat] of "Itrec; 
btglt : array[l,.bentang] of byte; 
tpf,hsl,tbl : text; 
filel,file2,files : string; 
inkey : char;

Procedure newptr; 
var i,j : integer; 
begin

for i:=l to n do new(sff[i]);
for i:=l to m do
begin

new(gybtg[i]); new(aml[i]); 
end;
for i:=l to m do for j:=l to 6 do 
begin gybtg[i]"[j]:=0; ami[i]^[j]:=0; end; 

end;
Procedure Sdata3; 
var xcl,ycl : real;

nojo.noba,i,nbi,nl : integer ;
begin

readln(tpf,m,nj,nr,nrj,E); n :=3*nj-nr;
for i:=l to nj do readln(tpf,nojo,x[nojo],y[nojo]);
nb:=0 ;
for i:=1 to m do 
begin

readln(tpf,noba,jj[noba],jk[noba],ax[noba],Ei[noba]); 
nbi:=3*(abs(jk[noba]-jj[noba])+l); 
if nbi>nb then nb;=nbi ;



xcl:=x[jk[noba]]-x[jj[noba]] ; 
ycl:=y[jk[noba]]-y[jj[noba]] ; 
el[noba]:=sqrt(xcl*xcl+ycl*ycl);
cx[noba]:=xcl/el[noba] ; cy[noba]:=ycl/el[noba] ; 

end;
for i:=l to 3*nj do jrl[i]:=0 ; 
for i:=l to nrj do
read(tpf ,nojo, jrl[3>t<nojo-2], jrl[3*nojo-l], 

jrl[3*nojo]);
nl:=0 ;
for i:=l to 3*nj do 
begin

nl:=nl+jrl[i] ;
if jrl[i]>0 then id[i]:=n+nl else id[i]:=i-nl ; 

end; 
end;
Procedure deflt;
var i,j,k,ltmax : integer ;

ymax,dum,duml,dum2 : real; 
str3 : string;
ordlt ,xmin,xiQax ; array [ 1.. tingkat] of real; 

procedure isilt(nm:integer); 
var j :integer; 
begin

if (cy[nm]>0.9) and (cy[nm]<l.l) then 
begin

for j:=l to k-2 do if y[jj[nm]]=ordlt[j] then 
begin

str(nm:3,str3);
It [ j]''.strcol: = lt [j ]" .strcol+str3;
if x[jjtnm3]<xmin[j] then
begin

xmin[o]:=x[jo[nm]3 ; lt[j]"'.jomin : =j jCnm];
if j=k.-2 then
begin

xmin[k-l] : =xi;jk[nffl] ] ; 
lt[k-l]" . jomin:=jk[nii] ; 

end; 
end;
if x[jj[nm]]>xmax[j] then 
begin

xmax[j3:=x[jj[nm]] ; It[j3"-Oomax:=jj[nm3;
if j=k-2 then
begin

xmax[k-13:=x[jk[nm33 ; 
ltCk-13".jomax:=jk[nm3 ; end; 

end;
btglt[j3:=btglt[j3+1; exit; end ; 

end; 
end; 
begin

for i:=l to 3*nj do ajc[i3:=aj[i3 ; 
k:=l ; ymax:=-1000 ; duml:=0 ; dum2:=0 ; 
for i:=l to nj do if y[i3>ymax then



ordlt[k]:=ymax ; k:=k+l

do

; lt[i]".jomin : =0 
xm'ax[i]: =-100000 btglt[i]:=0

for j  : = i  
then

=i to k-1 do

begin
ymax;=y[i] 

end;
bnylt;=k-l; 
for i:=l to k-1 
begin

new(lt[i]) ;
ItCi]".strcol:='
It[i]".jomax:=0 
xminCi]:=100000 

end;
for i:=l to k-1 do 

if ordlt[i]>ordlt[j] 
begin

dum:=ordlt[j]; ordlt[j]:=ordlt[i]; 
ordlt[i]:=dum; 

end;
for i:=l to m do isilt(i) ;
for i:=l to k-1 do
begin

duml: =duml+aj [3=t:lt[i]" . jomin-2] ; 
dum2 : =dum2+aj [3*lt[i]''. jomax-2] ; 

end;
if duml<>0 then arah;=0 else arah;=1 ; 

end;
Procedure scm(nm:integer); 
begin

sl:=l ; s2:=l ; s3:=l ; s4:=l ;
soml:=E*ax[nm]/el[nm]; scm2:=s3*4*E*zi[nm]/el[nm] 
scm3:=s2*6>t:E*zi[nm]/(el[nm]*el[nm] >; 
scm4; =sl^l2*E^zi[nm]/(el[nm]>t«el[nm]*el[niQ] ); 
som5:=s4*2*E*zi[nin]/el[nm3; 

end;
Procedure smsmem(nm:integer); 
begin

scm<nm);
Sms[l,l]
Sms[l,2]
Sms[l,3]
Sms[l,5]
Sms[2,2]
Sms[2,3]
Sms[2,5]
Sms[3,3]
Sms[3,5]
Sms[4,4]
Sms[4,6]
Sms[5,5]
Sms[6,6] 

end;
Procedure stiff3;
var noba,j,k,ir,ic,item:integer;

im : array[1..6] of integer; 
begin

for j;=l to n do for k;=l to nb do sff[j]"[k];=0; 
for noba:=l to m do

=Scmlx<Cx[nm]>t<Cx[nm]+Scm4*Cy [nm]*Cy [nm] 
=(Scml-Scm4)*Cx[nm]*Cy[nm];
=-l*Scm3=t'Cy[nm]; Sms[1,4]: =-l*Sms[l, 1] 
=-l*Sms[l,2] ; Sms[l,6]:=Sms[l,3] 
=Scml>t:Cy [nm]*Cy [nm]+Scm4=*^Cx[nm]*Cx[nm] 
=Scm3^Cx[nm] ; Sms[2,4]:=-l*Sms[l,2] 
= -l>f:Sms[2,2] ; Sms[2, 6] : =Sms[2, 3] 
=Scm2 ; Sms[3,4] : =-l5»«Sms[l, 3]
——l^Sms[2,3] ; Sms[3,6] ■= Scm5 
=Sms[l,l]; Sms[4,5]:=Sms[l,2];
=Sms[3,4];
=Sms[2,2]; Sms[5,6]:=Sms[3,5];
=Scm2;



begin
smsmem(noba) ;
im[l]:=3*jj[nqba]-2; im[2]:=3*jj[noba]-l; 
im[3]: j[noba];
im[4]:=3*jk[noba]-2; im[5]:=3*jk[noba]-l; 
im[6]: =3=t=jk[noba];
for j:=l to 6 do if jrl[im[j]]<=0 then 
begin

for k:=j to 6 do if jrl[im[k]]<=0 then 
begin

ir:=id[im[j]] ; ic:=id[im[k]] ;
if ir>=ic then
begin

item:=ir; ir:=ic; io:=item; 
end;
ic:=ic-ir+l;
sff[ir]"[ic]:=sff[irD'Cicl+smsCj,k]; 

end; 
end; 

end; 
end;
Procedure banfac; 
var i,j,k,j1,j2,il : integer; 

sum,temp : real;
begin

if sff[1]''[1]<=0 then 
begin

clrscr; writeln('Tidak Definit Positif'); halt; 
end;
for j :=2 to n do 
begin

j2:=j-nb+l; if J2<1 then j 2 :=l; 
if jlol then for i:=2 to jl do 
begin 

il:=i-l; 
if il>=32 then 
begin

sum:-sff[i]"[j-i+1]; 
for k:=j2 to il do

sum:=sum-sff[k]^[i-k+l]*sff[k]^Cj-k+l]; 
sff[il'Cj-i+l]:=sum; 

end; 
end;
sum: =sff[j ]''[!]; 
for k:=o2 to jl do 
begin

temp:=sff [k]"[j-k+l]/sff[k]''[l]; 
sum: =sum-temp*sf f [k]'' [j-k+1] ; 
sff[k]"[j-k+1]:=temp; 

end;
if sum<=0 then 
begin

clrscr; writeln('Tidak Definit Positif'); 
halt; 

end;
sff[j]^[l]:=sum;



end; 
end;
Procedure FEMU(nm:integer); 
begin

aml[nm]^[l]:=0 ; ami[nm]^[4]:=0 ; 
amlCnm]'' [2]; =-0. 5*qiu[nm]*el[nm]; 
amlCnm]''[5] :=aml[nm]"[2] ;
aml[nm]'' [3] : =-qiu [nm]*sqr( el [nm] )/( 12*s2) ; 
aml[nm]"[6]:=-aml[nm]"[3]; 

end;
Procedure foload;
yar i,j,nojo,noba:integer ;
begin

Readln(tpf,nlj,nlm); 
for i:=1’to m do 
begin

for j:=l to 6 do aml[i]"[o]:=0 ; 
lml[i]:=0; 
qiu[i]:=0; 

end;
for i:=l to 3*nj do aj[i]:=0;
for i:=l to nlj do
begin

readln( tpf ,nojo, aj [3>t'nojo-2],aj [3*nojo-l]
,ajC3*nojo]); 

aj[3*nojo-2]:=LF*aj[3^nojo-2] ; 
aj[3*nojo-l];=LF*aj[3*nojo-l] ; 
aj [3>t:nojo] : =LF*aj [3*nojo] ; 

end;
for i:=l to nlm do 
begin

read(tpf,noba) ;
repeat read(tpf,oode[noba])

until upcase(code[noba]) in ['U','C']; 
case upcase(code[noba]) of 

'U':begin
code[noba]:=upcase(code[noba]); 
read(tpf,qiu[noba]) ; 
qiu[noba]:=LF*qiu[noba]; 
femu(noba); lml[noba]:=l ; 
end;

end; 
end; 

end;
Procedure Scnload;
var vlt,hit:array[l..tingkat] of real;

code,dumcol,i:integer; 
function sigmap(tk:integer):real; 
var str3:string[3]; 

col:integer; 
dump:real;

begin
dump:=0; 
or col:=l to btgltCtk] do 
legin
val( copy( lt[tk]'".strcol,3*col-2,3), dumcol, code);



dump:=dump+gybtg[dumcol]''[l]; 
end;
sigmap:=dump; 

end;
procedure vaksen; 
var defa,defb,h : real; 

tk : integer;
begin

for tk:=bnylt-l downto 1 do 
begin

val(copy(lt[tk]".strcol,1,3),dumcol,code);
if arah=0 then
begin

defa:=dj[S^ltCtk+l]".jomax-2] ; 
defb:=dj[3=('lt[tk]'', jomax-2] ; 

end else 
begin

defa:=do [3*lt[tk+l]''.oomin-2] ; . 
defb:=do[33t^lt[tk]''. jomin-2] ; 

end;
h:=el[dumcol];
vlt[tk]:=(defa-defb)*sigmap(tk)/h; 

end;
vlt[bnylt]:=0; 

end;
procedure haksen; 
var tk:integer; 
begin 

vaksen;
for tk:=bnylt downto 2 do 
begin

hltCtk::=vltCtk-l]-vltCtk];
end;
hltCH;=0; 

end; 
begin 

haksen;
for i:=bnylt downto 1 do 
begin

if i=bnylt then write(tbl,iter:3,' ') 
else write(tbl,' ') ; 

write(tbl,i:3,' ') ; 
if arah=0 then 
begin

write(tbl,ajc[3*lt[i]''.3omin-2] :7:2, ' ') ; 
write(tbl,dj[3*lt[i]".3omax-2]:9:5,' ') ; 

end else 
begin

writeCtbl.ajcCS^ltCi]".jomax-2]:7:2,' ') ; 
write( tbl,dj [3*lt [i]''. jomin-2] : 9 : 5, ' ') ; 

end;
write(tbl,vlt[i]:9:5,' ') ; 
write(tbl,hlt[i]:9:5,' ') ; 
if arah=0 then 
begin

aj[3*lt[i]".aomin-2]:=ajc[3=t=lt[i]''.jomin-2]



+hlt[i];
writeln(tbl,aj[3*lt[i]".jomin-2]); 
end else begin
aj [3*lt[i]''. jomax-2] :=ajc[3*lt[i]''. jomax-2]

+hlt[i];
writeln( tbl, aj [3=t<lt [i]" . jomax-2]); 
end;

end; 
end;
Procedure SPP;
var I,J,J1,J2,J3,K1,K2,K3 : Integer ; 
begin

For I:=l to 3*nj do Ae[I] := 0 ;
If Nlm<>0 then For I:=l to M do If Lml[I]<>0 then 
begin

J1 ;= 3>t:JoCI3-2 ; J2 ;= 3*Jo[I]-l ; J3 ;= 3>̂ Jj[I] 
K1 := 3>tcJk[I]-2 ; K2 := 3*Jk[I]-l ; K3 := 3*Jk[I]

= Ae[Jl]-Cx[I]*Aml[I]^[l]+Cy[I]!*«Aml[I]''[2]
= Ae[J2]-Cy[I]*Aml[I]^[l]-Cx[I]=*^Aml[I]"[2]
= Ae[J3]-Aml[I]''[3];
= Ae[Kl]-Cx[I]*Aml[I]''[4]+Cy[I3^Aml[I]^[5]; 
= Ae[K2]-Cy[I]»«Aml[I]^[4]-Cx[I]*Aml[I]^[5] ; 
= Ae[K3]-Aml[I]''[6];

Ae[Jl]
Ae[J2]
Ae[J3]
Ae[Kl]
Ae[K2]
Ae[K3] 

end;
For J;=l to 3*nj do Ac[Id[J]] ;= Aj[J] + Ae[J] ; 

end ;
Procedure Bansol;
var i,il,j,kl,k2,k : integer; sum:real; 
begin

for i:=l to 3*nj do df[i]:=0;
for i:=l to n do
begin

j:=i-nb+l; if i<=nb then j:=l; sum:=ac[i]; kl:=i-l; 
if 3 <=kl then for k:=j to kl do

sum:=sum-sff[k]"[i-k+l]*df[k]; 
df[i]:=sum; 

end;
for i:=l to n do df [i] :=df [i]/sff [i]''[l];
for il:=l to n do
begin

i:=n-il+l; j:=i+nb-l; if j>n then j:=n; sum:=df[i]; 
k2:=i+l;
if k2<=j then for k:=k2 to j do

sum:=sum-sff[i]"[k-i+l]*df[k]; 
df[i]:=sum; 

end; 
end;
Procedure hasil;
var l)<J,Kj<Je,Jl,<J2,J3yKl)K2)K3,Nl : Integer 

Amd : array[1..6] of real ;
D1,D2 : real ; 

begin
J:=N+1 ;
For K:=l to 3*nj do 
begin

Je := 3*nj-K+l ;



If Jrl[Je] = 0 then 
begin

J := J-1 ; DjCJe] Df[j] ; 
end else begin Dj[Je] := 0 ; end; 

end;
For I:=l to do Ar[I] := 0 ;
For I:=1 to M do 
begin

J1 := 3>«Jj[I]-2 ; J2 := 3>^Jj[I]-l ; J3 3*Jj[I] ; 
K1 := 3*Jk[I]-2 ; K2 := 3*Jk[I]-l ; K3 3*Jk[I] ; 
scm(I); Dl:= (Dj[Jl]-Dj[Kl]) ; D2:=(Dj[J2]-Dj[K2]) ; 
Amd[l] := Scml*( Dl*Cx[I]+D2*Cy[I]) ;
Amd[2] := Scm4*(-Dl*Cy[I]+D2>*'Cx[I]) + Scm3*(Dj[J3] 

+Dj[K3]);
AmdC3] := Scm3=<<(-Dl>t<Cy[I]+D2*Cx[I] ) + Scm2*Dj[J3]

+ Som5=t'Dj [K3] ;
Amd[4] := -AmdCl] ; Amd[5] := -Amd[2] ;
Amd[6] := Scm3*(-Dl>t:Cy[I]+D2*Cx[I] )+Soia5*Dj CJ3]

+ Scni2^Dj [K3];
For J:=l to 6 do gybtg[I]''[j ] : =Aml[I]''[J]+Amd[J];
If Jrl[Jl]=l then

Ar[Jl]:=Ar[Jl]+Cx[I]*Amd[l]-Cy[I]*Amd[2] ;
If Jrl[J2]=l then

Ar[J2] :=Ar[J2]+Cy[I]>«Amd[l]+Cx[I]*Amd[2] ^
If Jrl[J3]=l then Ar[J3]:=Ar[J3]+Amd[3] ;
If Jrl[Kl]=l then

Ar[Kl] :=Ar[Kl]+Cx[I]=l<Amd[4]-Cy[I]>XAmd[5] ;
If Jrl[K2]=l then

Ar[K2] :=Ar[K2]+Cy[I]=<<Amd[43+CxCI]>t:AmdC5] ;
If Jrl[K3]=l then Ar[K3]:=Ar[K3]+Amdt6] ; 

end;
For J:=l to 3*nj do if Jrl[J]=l then 

Ar[J]:=Ar[J]-Aj[J]-Ae[J3 ;
end;
Procedure Writeoutput;
var i,j ,01,j2,j3,nl : integer; akeyrohar;

nol : real ; 
procedure control; 
var row:integer; 
begin

row:=wherey ; 
if row>=23 then 
begin

gotoxy(l,24) ; writeln('Press Any Key !!!'); 
akey:=readkey ;
if akey=<»0 then akey: =readkey ; clrscr ; 

end; 
end; 
begin

clrscr; nol:=0 ;
writelnC'Perpindahan Titik Buhul dgn urutan No. DispX 

DispY Rot ');
for i:=l to nj do 
begin

control ;
writeln(i:3,' ',dj[3*i-2],' ',dj[3*i-l].



end;
control;writeln;writeln('Gaya-gaya Batang No. Posisi 

Fx Fy Mz ');
for i:=1 to m do 
begin

control ;
write(i:3,' ',nol:4:2,' ',gybtg[i]^[1],

' ',gybtg[i]^[2], ' ',gybtgCi]"[3]); 
write(i:3,' ',el[i]:4:2,' ',gybtgCi]"[4],

' ',gybtg[i]^[5],' ',gybtg[i]^[6]);
end;
control;writeln;writeln('Reaksi Perletakan No joint 

Rx Ry & Mrz'); 
for j :=1 to nj do 
begin

jl:=3*j-2; j2:=3*j-l; j3:=3>«j ;
nl:=jrl[jl]+jrl[j2]+jrl[j3] ; 
if nl<>0 then 
begin

control ; writeln(j:3,' ',ar[jl],' ',ar[j2],'
ar[j3] );

end ; 
end;
writelnChsl,'Perpindahan Titik Buhul dgn urutan No. 

DispX DispY Rot '); 
for i:=l to nj do
writeln(hsl, i:3, ' ', dj [3=««i-2] : 9 : 5 , ' ', dj [3*i-l] : 9 : 5,

' ',dj[3>Ki]:9:5); 
writeln(hsl,' ') ;
writeln(hsl,'Gaya-gaya Batang dgn urutan Fx Fy Hz');
for i:=l to ffl do
begin

writeln(hsl,i:3,' ',nol:4:2,' ',gybtg[i]"[1]:17:5,
' ',gybtg[i]''C2]:17:5, ' ' , gybtg[ i] ̂ [3] : 17 : 5 ) ; 

writeln(hsl,i:3,' ',el[i]:4:2,
' ',gybtg[i]^[4]:17:5, ' ' , gybtg[ i ] [5] : 17 : 5 ,
' ',gybtg[i]^[6]:17:5);

end;
writelnC hsl,' ') ;
writelnChsl,'Reaksi Perletakan dgn urutan Rx Ry Mrz');
for j :=1 to nj do
begin

jl:=3>Kj-2; j2:=3*j-l; j3:=3*j; 
nl: = jrl[j l]+jrl[j2]+jrl[j3] ; 
if nl<>0 then 
begin

control;
writelnChsl,j :3,' ',ar[j1]:17:5,' '

,ar[j2]:17:5,' ',ar[j3];17:5);
end ; 

end ;
writelnC hsl,' '); 

end; 
begin 

clrscr;

' ',dj[3=+=i]);



write('Nama File Data : ') ; 
write('Nama File Output : ') ; 
write('Nama File Tabel : ') ; 
write('Banyak Iterasi 
assign(tpf,filel); reset(tpf); 
assign(hsl,file2);rewrite(hsl); 
assign(tbl,file3);rewrite(tbl);

readln(f ilel) 
readln(file2) 
readln(fileS) 
readln(bnyiter)

sdata3; newptr 
banfac; foload 
bansol ; hasil 
gotoxy(3,24) ; 
inkey:=readkey 
for iter:=l to 
begin

writelnC'Iterasi ke 
sonload; spp; bansol; 

end;
writeln(hsl,'Iterasi ke 
close(hsl); olose(tbl); 

end.

; Stiffs ; LF:=1 
; deflt ; spp ; 
; writeoutput ; 
write( 'Press Any 
; clrsor ; 
bnyiter do

Key I I I

',iter); 
hasil;

iter); writeoutput;



{$N+,E+}
Program Fttgrav; 
uses crt ;
const btgmax=250; dofmax=300; nbmax=75 ; jomax=100;

tingkat=40; bentang=40; 
type real=extended; 
type mdar =array[1..6] of real;

btgar=array[1..btgmax] of real; 
dofar=array[1..75] of real; 
logic=0..1; 
ltrec=record

strcol ; string ;
jomin,jomax : integer; 
end;

var scml,som2,scm3,scm4,scm5,
sl,s2,s3,s4,E,Lf,xbase ; real; 
m,n,nb,nj,nrj,nr,nlj, 
nlm,iter,bnylt,bnyiter : integer; 
mb,dofb,njb : integer; 
ax,el,zi,cx,cy : btgar; arah:logic ;
3rl : array[l. .dofmax] of logic;
1ml : arrayCl. .btgmax] of logic;
code : array[l. .btgmax] of char;
j j, Jk : arrayCl. .btgmax] of integer;
id : arrayCl. .dofmax] of integer;
qiu : arrayCl. .btgmax] of real;
x,y : arrayC1-•jomax] of real;
df.do, disp,ac,
ae,ar,a j , a j c : arrayCl ..dofmax] o
sff : arrayCl. .dofmax] of "dofar;
sms : arrayCl. .6,1..6] of real;

real;

gybtg,aml : array[1..btgmax] of "mdar;
It : array[1. .tingkat] of ''Itrec; 
ordlt : array[l..tingkat] of real; 
btglt : arrayCl..bentang] of byte; 
tpf,hsl,tbl : text; 
filel,file2,files : string; 
inkey : char;

Procedure newptr; 
var i,j : integer; 
begin

for i:=l to n do new(sff[i]); 
for i:=l to 3*nj do disp[i]:=0; 
for i:=l to m do 
begin

new(gybtg[i]); new(aml[i]); 
end;
for i:=l to m do for j:=l to 6 do 
begin gybtg[i]"[j]:=0; ami[i]"[j]:=0; end; 

end;
Procedure Sdata3; 
var xcl,ycl ; real;

nojo,noba,i,nbi,nl : integer ;
begin



writeln('Read Structure Data'); 
readln(tpf ,m,nj ,nr ,nrj ,E); n ; j-nr; 
mb:=m ; njb:=nj; dofb:=n; 
for i:=l to nj do 
begin

readln(tpf,nojo,x[nojo],y[nojo]); 
write('. '); 

end; 
nb:=0 ;
for i:=l to m do 
begin

write('.');
readlnCtpf,noba,jj[noba],jk[noba],ax[noba],zi[noba]);
nbi:=3*(abs(jk[noba]-jj[noba])+l);
if nbi>nb then nb:=nbi ;
xcl:=x[jkCnoba]]-x[jj[noba]] ;
ycl:=y[jk[noba]]-y[jj[noba]] ;
el[noba]:=sqrt(xcl*xol+ycl*ycl);
ox[noba]:=xcl/el[noba] ; oy[noba]:=yel/el[noba] ; 

end ;
for i:=l to 3*nj do jrl[i]:=0 ;
for i:=l to nrj do
begin

read(tpf ,nojo, jrl[3>*;nooo-2], jrl[3>t:nooo-l]
, jrl[3*nojo]); 

write(' . ' 
end; 
nl:=0 ;
for i:=l to 32<«nj do 
begin

write('.'); 
nl:=nl+jrl[i] ;
if jrl[i]>0 then id[i]:=n+nl else id[i]:=i-nl ; 

end;
writeln;

endi
Procedure deflt;
var i,o,k,ltmax : integer ;

yinax,dum,duml,dum2 : real; 
str3 : string;
xmin,xmax : array[1..tingkat] of real; 

procedure isilt(nm:integer); 
var j; integer; 
begin

if (cy[nm]>0.9) and (cy[nm]<l.l) then 
begin

for j:=l to k-2 do if y[jj[nm]]=ordlt[j] then 
begin

str(nm:3,str3);
lt[j ]''. strcol :=lt[j]''.strcol+str3;
if x[jj[nm]]<xmin[j] then
begin

xmin[j]:=x[jj[nm]] ; It[j]".jomin:=jj[nm]; 
if j=k-2 then



begin
xmin[k-l]:=x[jk[nm]] ; 
lt[k-l]".jomin:=jk[nm] ; 

end; 
end;
if x[jj[nm]]>xmax[j] then 
begin

xmax[j]:=x[jj[nm]] ; It[j]".jomax:=jj[nm];
if j=k-2 then
begin

xmax[k-l]:=x[jk[nm]] ; 
lt[k-l]".jomax:=jk[nm] ; 

end; 
end;
btglt[j]:=btglt[j]+l; exit; 

end ; 
end; 

end; 
begin

writeln('Floor Definition'); 
for i:=l to 3*nj do ajc[i]:=aj[i] ; 
k:=l ; ymax:=-1000 ; duml:=0 ; dum2:=0 ; 
for i:=l to nj do if y[i]>ymax then 
begin

write('.');
ymax:=y[i] ; ordlt[k]:=ymax ; k:=k+l ; 

end;
bnylt:=k-l;
for i:=l to k-1 do
begin

write('.' 
new(lt[i]) ;
lt[i]".strcol:=''; lt[i]".jomin:=0 ;
It [i]''. jomax: =0 ;
xmin[i]:=100000 ; xmax[i]:=-100000 ; btglt[i]:=0 

end;
for i:=l to k-1 do for j:=i to k-1 do 

if ordlt[i]>ordlt[j] then 
begin

write('. ');
dum:=ordlt[j] ; ordltCj]:=ordlt[i]

ordlt[i] : =dura; 
end;

for i:=l to m do isilt(i) ;
for i:=l to k-1 do
begin

write('.');
duml: =duml+aj [3>*:lt[i]''. jomin-2] ; 
dum2:=dum2+aj[3*lt[i]".j omax-2]; 

end;
if duml<>0 then arah:=0 else arah:=l ;
if arah=0 then
begin

xbase;=xmax[1] ;



bnylt do if xmin[i]<xbase then

for i:=2 to bnylt do if xmax[i]>xbase then 
xbase:=xmax[i]; 
xbase:=xbase+l; 

end else 
begin

xbase:=xmin[l]; 
for i:=2 to 
xbase:=xmin[i]; 
xbase:=xbase-l; 

end;
writeln; 

end ;
Procedure som(nm:integer); 
begin

sl:=l ; s2:=l ; s3:=l ; s4:=l ;
scml: =E>Xax[nm]/el[nm] ; scm2 : =s3*4*E*zi[nm]/el[nin] 
scm3: =s2^6*E>t:zi[nm]/(el[nm]*el[nm] ); 
scm4 : =sl*12=t'E*:zi[nin]/(el[nm]*el[nin]*el[nin]); 
scm5:=s4^2*E*zi[nm]/el[nm]; 

end;
Procedure smsmem(nm:integer); 
begin

scm(nm);
Sms[l,l]:
S m s [ l , 2]:
Sms[l,3]:
Sms[l,5]:
Sms[2,2]:
Sms[2,3]:
Sms[2,5]:
SiDs[3y33 !
Sms[3,5]:
Sms[4,4]:
Sms[4,6]:
Sms[5,5]:
Sms[6,6]: 

end;
Procedure stiff3;
var noba,j,k,ir,ic,item:integer;

im : array[1..6] of integer; 
begin

for j:=l to n do for k:=l to nb do sff [j]'‘[k] :=0; 
writeln('Assemble Structure Stiffness'); 
for noba:=l to m do 
begin

smsmem(noba) ; write('.');

=Scml*Cx[nm]>t:Cx[nm]+Scm4*Cy[nm]>t:Cy[nm] 
=(Scml-Scm4)*Cx[nm]*Cy[nm];
= -l>»:Scm3*Cy[nm]; Sms[l,4] :=-l*Sms[l, 1] 
=-l*Sms[l,2] ; Sms[l,6]:=Sms[l,3] 
=Scml>*:Cy[nm]*Cy[nm]+Scm4*Cx[nm]>i«Cx[nm] 
=Scm3*Cx[nm] ; Sms[2,4]:=-l*Sms[l,2] 
= -l>KSms[2,2] ; Sms[2,6] :=Sms[2,3] 
=Scm2 ; Sms[3,4]:=-l*Sms£l,3]
=-l*Sms[2,3] ; Sms[3,6] := Scm5 
=Sms[l,l]; Sms[4,5]:=Sms[l,2];
=Sms[3,4];
=Sms[2,2]; Sms[5,6]:=Sms[3,5];
=Scm2 ;

im[l] 
im[3] 
im[4] 
im[6] 
for 3 
begin

for k:=j to 6 do if jr1[im[k]]<=0 then 
begin

=3*jj[noba]-2; im[2]:=3*jj[noba]-l; 
=3*jj[noba];
=3*jk[noba]-2; im[5]:=3*jk[noba]-l; 
=3*j k[noba];
=1 to 6 do if orl[im[j]]<=0 then



ir:=id[im[j]] ; ic:=id[im[k]] ;
if ir>=ic then
begin

item:=ir; ir:=ic; ic:=itera; 
end;
ic:=ic-ir+l;
sff[ir]"[ic]:=sff[ir]"[ic]+sms[j,k]; 

end; 
end; 

end;
writeln;

end;
Procedure banfac; 
var i,o,k,j1,j2,il : integer; 

sum,temp : real;
begin

writeln('Decompose Stiffness Matrix'); 
if sff[l]^[l]<=0 then
begin clrscr; writeln('Tidak Definit Positif'); halt; 

end;
for j :=2 to n do 
begin

write( ' . ' );
jl:=j-l; j2:=j-nb+l; if J2<1 then j2:=l;
if jlol then for i: =2 to jl do
begin

il:=i-l;
if il>=o2 then
begin

sum:=sff[i]"[j-i+l];
for k:=j2 to il do

suai:=sum-sf f [k]" [ i-k+l}>l«sf f [kl'C j-k+l]; 
sff [i]''Ej-i+l] :=sum; 

end; 
end;
sum:=sffCo3''[l]; 
for k:=j2 to jl do 
begin

temp:=sff[k]^[j-k+l]/sff[k]''Cl]; 
sum: = sum-temp*sff [k]'" [j-k+l] ; 
sff [k]''[j-k+1] : =temp; 

end;
if sum<=0 then 
begin

clrscr; writeln('Tidak Definit Positif'); 
halt; 

end;
sff[0]"[1 3 :=sum; 

end;
writeln; 

end;
Procedure FEMU(nm:integer); 
begin

ami[nm]"[1]:=0 ; ami[nm]"[4]:=0 ;



amlCnm]'' [2] : =-0 . 5*qiu[nm]*el[nm] ; 
aml[nm]" [5] : =aml[nm]''[2] ; 
aml[nm]''[3]: =-qiu[nm]=<«sqr(el[nni] )/(12*s2) ; 
ami[nm]"[6]:=-aml[nm]"[3]; 

end;
Procedure foload;
var i,j,nojo,noba:integer ;
begin

writeln('Read Nodal & Elemen Force');
Readln(tpf,nlj,nlm); 
for i:=l to m do 
begin

for j:=l to 6 do ami[i]"[j]:=0 ; 
lml[i]:=0 ; 
qiu[i];=0; 

end ;
for i:=l to Ŝ t̂ nj do aj[i]:=0;
for i:=l to nlj do
begin

write('. ' );
readln( tpf ,nojo, aj [3*nojo-2], aj [3>*:nojo-l]

,aj [3X<nojo]); 
aj [3>t:nojo-2] : =LF*aj [3*nojo-2] ; 
aj [3*nojo-l] : =LF=t̂ ao [3*nojo-l] ; 
aj [3>t:nojo] : =LF*aj [3*nojo] ; 

end;
for i:=l to nlm do 
begin

write<'-');
read(tpf,noba) ;
repeat read(tpf,code[noba])

until upcase(code[noba]) in ['U','C']; 
case upcase(code[noba]) of 

'U':begin
cdde[noba]:=upcase(code[noba]); 
read(tpf,qiu[noba]) ; 
qiu[noba] : =LF>»:qiu[noba] ; 
femu(noba); lml[noba]:=l ; 
end;

end; 
end;
writeln; 

end;
Procedure Fttcol;
var i,j,k,nojo,noba,fl,dum,duml,dum2 rinteger; 
procedure paraele(nm:integer); 
var xcl,ycl:real; 
begin

ax[nm]:=le6 ;
xcl:=x[jk[nm]]-x[jj[nm]]; ycl:=y[jk[nm]]-y[jj[nm]] ; 
el[nm]:=sqrt(xcl*xcl+ycl*ycl); 
cx[nm]:=xcl/el[nm] ; cy[nm]:=ycl/el[nm] ; 

end; 
begin



duml:=1;
fl:=l; writelnC'Make Fictitious Elemen');
for nojo:=njb+l to njb+bnylt do
begin
write('.'); 
if arah=0 then 
begin

x[nojo]: =xbase+dj [3>i«lt[f I]" . jomax-2]; 
dum2 :=lt[fl]''. jomax 

end else 
begin

x[nojo]: =xbase+dj [3*lt[fl]''.jomin-2]; 
dum2:=lt[fl]".jomin; 

end;
y[nojo]:=ordlt[f1]; 
if duml=l then 
begin

writeln(tbl, iter:3, ' .',dum2:3,'
,dj[3*dum2-2]:12:10,' ',x[nojo]:12:10);

end else 
begin

writelnCtbl,' ',dum2:3,'
dj[3*dum2-2]:12:10,' ',x[nojo]:12:10 ) ;

end;
duml:=duml+l; 
fl:=fl+l;
if nojo=njb+l then 
begin

jrl[3*nooo-2] :=1; jrl[3>t:nojo-l] :=1; 
jrl|'3*nojo] :=1; 

end else 
begin

jrl[3>^:nooo-2] :=0; jrl[3>*<nooo-l] :=0; 
jrl[3*nojo3:=0; end; 

end;
nojo:=njb+l;
for noba:=mb+l to mb+bnylt-1 do 
begin

write('. ');
[noba]:=nojo; jk[noba]:=nojo+l; 

paraele(noba); zi[noba]:=le-6 ; 
nojo:=noj0+ 1 ; 

end;
nooo;=njb+2 ; dum:=mb+bnyIt ; fl:=2 ; 
for noba:=dum to dum+bnylt-2 do 
begin

write( ' . '); 
if arah=0 then 
begin

j k[noba]:=nojo; 
jj[noba]:=lt[fl]".jomax; 

end else 
begin



jj[noba]:=nojo; 
jkfnoba] :=lt[fl]''.jomin; 

end;
paraele(noba); zi[noba]:=0 ; 
nojo:=nojo+l ; fl:=fl+l ; 

end;
if iter=l then 
begin

m:=dum+bnylt-2 ; nj:=nj+bnylt ; nr:=nr+3 ; 
n : =3>t:nj-nr; 

end;
writeln; 

end;
Procedure PreFTT;
var nojo,i,j : integer;
begin

for nojo:=l to njb do 
begin

aj[3*nojo-2]:=0; aj[3^nojo-l]:=0; aj[3*nojo]:=0; 
end;
for i:=l to mb do 
begin

for j:=l to 6 do aml[i]''[j] :=0; 
qiuCi]:=0; 
lml[i]:=0; 

end; 
end;
Procedure RedataS; 
var nojo,noba,i,nbi,nl : integer; 
begin 

nb:=0;
writeln('Restructurization Data');
for i:=l to m do
begin

write('.');
nbi:=3>t:(abs(jk[i]-jj [i] )+l); 
if nbi>nb then nb:=nbi; 

end; 
nl:=0;
for i; = 1 to 3>(̂no do 
begin

write( ' . '); 
nl:=nl+jrl[i];
if jrl[i]>0 then id[i]:=n+nl else id[i]:=i-nl; 

end;
writeln; 

end;
Procedure Reptr; 
var i,j : integer; 
begin

for i:=dofb+l to n do new(sff[i]);
for i:=mb+l to m do
begin



new(gybtg[i]); new(aml[i]); 
end;
for i:=mb+l to m do for j:=l to 6 do 
begin

gybtgCi]''[j] :=0; aml[i]^[j] :=0; 
end; 

end;
Procedure Reload; 
var i,tk : integer;

dumpa.dumpb : real; 
function sigmap(tk:integer):real; 
var str3 : string[3];

col,code,dumcol : integer; 
dump : real;

begin
dump:=0;
for col:=l to btglt[tk] do 
begin

val(copy( It [tk] . strcol, 3>»:col-2, 3), dumcol, code); 
dump:=dump+gybtg[dumcol]"[l]; 

end;
sigmap;=dump; 

end; 
begin

dumpa:=0; dumpb:=0; i:=nj; 
for tk:=bnylt-l downto 1 do 
begin

dumpb:=sigmap(tk); 
if tk=bnylt-l then dumpa:=0 else 

dumpa:=s igmap(tk+1); 
aj[3*i-2]:=0; aj[3^i-ll;=-l*(dumpb-dumpa); 
aj C3*i]:=0; 
i:=i-l; 

end; 
end;
Procedure SPP;
var I,J,Jl,J2,J3,K1,K2,K3 : Integer ; 
begin

For I:=l to 3>Xna do Ae[I] := 0 ;
If Nlm<>0 then For I:=l to M do If Lml[I]<>0 then 
begin

J1 := 3*Jj[I]-2 ; J2 := 3X<Jj[I]-l ; J3 := 3*Jj[I] 
K1 := 3*Jk[I]-2 ; K2 := 3*Jk[I]-l ; K3 := 3*Jk[I]
Ae[Jl]
Ae[J2]
Ae[J3]
Ae[Kl]
Ae[K2]
,Ae[K3] 

end;
For J:=l to 3>t:nj do Ac[Id[J]] := Aj[J] + Ae[J] 

end;
Procedure Bansol;
var i,il,j,kl,k2,k : integer; sum:real;

= Ae[Jl]-Cx[I]*Aml[I]''[l]+Cy[I]*Aml[I]''[2]; 
= Ae[J2]-Cy[I]*Aml[I]^[l]-CxCI]*Aml[I]^C2]; 
= Ae[J3]-Aml[I]"[3];
= Ae[Kl]-Cx[I]*Aml[I]''[4]+Cy[I]*Aml[I]''[5] ; 
= Ae[R2]-Cy[I]*Aml[I]''[4]-Cx[I]*Aml[I]^[5] ; 
= Ae[K3]-Aml[I]^[6];



begin
writelnC'Back Substitution'); 
for i:=l to 3*nj do df[i]:=0; 
for i:=l to n do 
begin

write('.');
j;=i-nb+l; if i<=nb then j;=1; sum;=ac[i]; kl;=i-l; 
if j<=kl then for k:=j to kl do

sum:=sum-sff [,k]"[i-k+l]*df [k]; 
df[i]:=sum; 

end;
for i;=l to n do df[i]:=df[i]/sff[i]^[1];
for il:=l to n do
begin
write('.');
i:=n-il+l; j: = i+nb-l; if j>n then j : =n; sum:=df[i]; 
k2:=i+l;
if k2<=o then for k:=k2 to j do

sum:=sum-sff[i]"[k-i+l]*df[k]; 
df[i]:=sum; 

end;
writeln; 

end;
Procedure hasil;
var I,J,K,Je,Jl,J2,J3,K1,K2,K3,N1 : Integer ;

Amd : array[1..6] of real ;
D1,D2 : real ; 

begin
J:=N+1 ;
For K:=l to 3*nj do 
begin
Je := 3*nj-K+l ;
If Jrl[Je] = 0 then 
begin

J := J-1 ; DoCJe] := Df[j] ; 
end else begin Dj[Je] := 0 ; end; 
dispCje] : =dispCje]+dj [je] ; 

end;
For I :=1 to M do 
begin

Jl := 3*Jd[I]-2 ; J2 := 3>XJj[I]-l ; J3 := 3*Jj[I] ; 
Kl := 3*Jk[I]-2 ; K2 := 3*Jk[I]-l ; K3 := 3*Jk[I] ; 
scm(I); Dl:= (Dj[Jl]-Dj[Kl]) ; D2:=(Dj[J2]-Dj[K2]) ; 
Amd[l] := Soml*( Dl*Cx[I]+D2*Cy[I]) ;
Amd[2J := Scm4*(-Dl^Cy[I]+D2>t<Cx[I] ) + 

Scm3*(Dj[J3]+Dj[K3]);
Amd[3] := Scm3=(«(-Dl*CyCI]+D2*CxCI]) + Scm2*Dj[J3] 

Scm5XcDj[K3];
Amd[4] := -Amd[l] ; Amd[5] := -Amd[2] ;
Amd[6] := Scm3*(-Dl*Cy[I]+D2>«<Cx[I]) +

Scm5*Dj[J3]+Scm2*Dj[K3];
For J :=1 to 6 do

gybtgdl^Co] :=Aml[I]-[J] + Amd[J]+gybtgCI3^[3 3;If Jrl[Jl]=l then



Ar[Jl] ;=Ar[Jl]+Cx[I]>^Aincl[l]-Cy[I]*Amd[2] ;
If Jrl[J2]=l then

Ar[J2] :=Ar[J2]+CyCI]>*<AmdC13+Cx[I3*AindC2] ;
If Jrl[J3]=l then Ar[J3]:=Ar[J3]+Amd[3] ;
If Jrl[Kl]=l then

Ar[Kl] :=Ar[Rl]+Cx[I]>XAmd[4]-Cy[I]*AmdC5] ;
If Jrl[K2]=l then

Ar[K2] :=Ar[K2]+Cy[I]X^Amd[4]+Cx[I]>^Amd[5} ;
If Jrl[K3]=l then Ar[K3]:=Ar[K3]+Amd[6] ; 

end;
For J:=l to 3=+=nj do if Jrl[J] = l then 

Ar[J]:=Ar[J]-Aj[J]-Ae[J] ;
end;
Procedure Writeoutputj
var i,j,jl,j2,j3,nl : integer; akey:char;

nol : real ; 
procedure control; 
var row:integer; 
begin

row:=wherey ; 
if row>=23 then 
begin

gotoxy(l,24) ; writeln('Press Any Key !!-!'); 
akey:=readkey ;

if akey=<*0 then akey:=readkey ; clrscr ; 
end; 

end; 
begin

clrscr; nol;=0 ;
writeln<'Perpindahan Titik Buhul dgn urutan No. DispX 

DispY Rot ');
for i:=l to nj do 
begin

control ;
writeln(i:3,' ',disp[3*i-2],' ',disp[3*i-l],

' ',disp[3*i]);
end;
control;writeln;writeln('Gaya-gaya Batang No. Posisi 

Fx Fy Mz ');
for i:=1 to m do 
begin

control ;
write(i:3,' ',nol:4:2,' ',gybtg[i]"[1],

' ',gybtg[i]''[2], ' '.gybtg[i]''[3]); 
write(i:3,' ',el[i]:4;2,' ',gybtgCi]^[4],

' ',gybtg[i]^C5],' ',gybtg[i]^[6]);
end;
control;writeln;writeln('Reaksi Perletakan No joint 

Rx Ry & M r z '); 
for j :=1 to nj do 
begin

j.l:=3*j-2; j2:=3*j-l; j3:=3*j ; 
nl:=jrl[jl]+jrl[j2]+jrl[j3]; 

if nl<>0 then



begin
control '.ar[j2],'

Titik Buhul dgn urutan No.

' ,disp[3^i-

' ,ar[jl], ' 
ar[j3]);

end; 
end;
writeln(hsl,'Perpindahan 

DispX DispY Rot '); 
for i:=l to nj do
writelnC hsl, i : 3, ' ' ,disp[3>t:i-2] : 9 : 5, '

1]:9:5,' ' ,disp[3><«i] : 9 : 5) ; 
writelnC hsl,' ') ;
writelnChsl,'Gaya-gaya Batang dgn urutan Fx Fy Hz'); 
for i:=l to m do 
begin

writeln(hsl,i;3,' ',nol:4:2,'
' ',gybtg[i]''[2]:17:5, 

writelnChsl,i:3,'
' '>gybtg[i]''[4]:17:5,
' ',gybtg[i]-[6]:17:5);

end;
writelnChsl,' ') ;
writelnChsl,'Reaksi Perletakan dgn urutan Rx Ry Mrz');
for j :=1 to nj do
begin

jl:=3*j-2; j2;=3*j-l; j3:=3>t:j; 
nl:=jrl[jl]+jrl[j2]+jrl[j3]; 
if nl<>0 then 
begin

control ; writelnChsl,j:3,
' ',ar[j2]:17:5,' ',ar[j3]

,gybtg[i]-[l]:17:5,
',gybtg[i]-[3]:17:5);

',el[i]:4:2,
',gybtg[i]-[5]:17:5.

',ar[jl]:17:5,
17:5);

end; 
end;
writelnChsl,' 

end; 
begin 

clrscr;
writeC'Nama File Data : ') ; readlnCfilel) ;
writeC'Nama File Output : ') ; readlnCfile2) ;
writeC'Nama File Tabel : ') ; readlnCfile3) ;
writeC'Banyak Iterasi : ') ; readInCbnyiter);
assignCtpf,filel); resetCtpf);
assignChsl,file2);rewriteChsl); 
assignC tbl,f ile3);rewriteC tbl) ; 
writeln;
sdata3; newptr ; stiff3 ; LF:=1 
banfac; foload ; 
deflt ; spp ; 
bansol ; hasil 
gotoxyC3,24) ; 
inkey:=readkey 
for iter:=l to bnyiter 
begin

writelnC'Iterasi ke 
fttcol;

; {writeoutput ; } 
writeC'Press Any Key 
; clrscr ;

do
I I I ')

' ,iter); writeln;



if iter=l then 
begin

redataS; reptr; preftt; reload; 
end;
stiff3; banfac; spp; bansol; 
hasil; 

end;
writeln(hsl,'Iterasi ke : ',iter); writeoutput; 
close(hsl); close(tbl); 

end.
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