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Data profil :
- baja pipa diameter 4,8 cm dan 3,4 cm tebal masing-masing 2 mm.

- batang 1 s/d 8 dipakai profil 4,8 cm

- batang 9 s/d 13 dipakai profil 3,4 cm

Untuk profil 4,8 cm
Luas penampang, A = +7d” ~ %7111’12
=174,8" — 14 4° =2 888 cm’

. z(d-a!
Ineria profil, / = ——\STL-)-

_ 748 -44) = 6977 em

64

C. . . I
Jari-jari inersia, r = 7
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Untuk profil 3,4 cm
Didapat A =2 cm?
I =2,366 cm*
r=14cm
A =96

Beban kritis akan terjadi dititik 5 dan 8

2
— °El
Pkr 7

_ 7°x2100000x6.977
110°
=11620 kg
chek tegangan pada titik 5 dan 8
1)
o=—
A

11620

= ——— =4023 kg/om’ = 402,3 MPa

2,388
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dari pengujian kuat tarik baja, didapat tegangan leleh, o = 213.5 Mpa, sehingga

keruntuhan elemen disebabkan oleh tegangan lelehnya terlampaui.

Gaya aksial terbesar yang mampu ditahan oleh batang 5 dan 8 adalah -

F=o0xA
= 2135 kg/cmx 2,888 cm’
=6134 kg

dari program komputer didapat beban rencana sampai elemen mulai leleh adalah

6500 kg,

Menghitung kebutuhan las plat buhul

Dari pengujian didapat kuat tarik ultimit las sebesar 800 Mpa atau 8000 Kg/cm’

Tebal las, ¢ = _Zl_ﬁ x tebal profil

=—1- 2x2mm

=1,414 mm =0,1414 ¢cm
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Panjang las perlu, /n =

tla.\' xolw

I
Karena bidang lasnya ada 4 sisi maka ,, __ 4

iy XO gy,

Karena kerusakan pada sambungan tidak dikehendaki, maka beban harus lebih besar
dari beban rencana awal (benda uji leleh) yaitu 6,5 ton.

Diambil beban 9 ton > 6,5 ton, sehingga diharapkan terjadi kerusakan pada batang
(sambungan masih aman)

Gaya aksial yang didapatkan dari SAP90 dan kebutuhan lasnya

seperti dalam tabel dibawah:

[ Axial | 14F | Tebal | Teg Ln | Dipakai
Force Kg | Las Las (cm) Ln
Elemen Kg (cm) | Kglem® (cm)
1 7700 | 1925.00 | 0.1414 | 8000 1.70 8
2 7712 | 1928.00 | 0.1414 | 8000 1.70 8
3 7712 | 1928.00 | 0.1414 | 8000 1.70 8
4 7700 | 1925.00 | 0.1414 | 8000 1.70 8
5 8907 | 2226.75 | 0.1414 | 8000 1.97 8
6 8974 | 224350 | 0.1414 | 8000 1.98 8
7 8974 | 2243.50 | 0.1414 | 8000 1.98 8
8 8907 | 222675 | 0.1414 | 8000 1.97 8
|9 41 1025 | 0.1414 | 8000 0.01 5
10 71 17.75 | 0.1414 | 8000 0.02 5
11 34 850 | 0.1414 | 8000 0.01 5
12 71 17.75 | 0.1414 | 8000 0.02 5
13| a1 10.25 | 0.1414 | 8000 0.01 5 |
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Tabel Hasil Pengujian Beban dan Lendutan Kuda-kuda baja

dengan sambungan las langsung (benda uji 1)

Beban Dial 1 Dial 2 Dial 3
Ton mm mm mm
0 0 0 0
0.25 0.62 0.78 0.38
0.50 0.68 . 0.84 0.44
0.75 1.18 1.38 0.92
1.00 1.52 1.74 1.27
1.25 2.24 2.57 2.02
1.50 2.43 2.80 2.22
1.75 2.67 3.07 2.44
2.00 3.10 3.54 2.88
225 3.57 4.07 3.37
2.50 3.80 4.33 3.59
2.75 3.98 4.55 3.77
3.00 4.25 4.86 4.03
3.25 4.75 5.43 4.50
3.50 4.93 5.64 4.66
3.75 5.21 5.96 4,93
4.00 5.54 6.34 5.22
4.25 6.17 7.09 5.86
4.50 6.26 7.19 5.95
475 6.41 7.38 6.11
5.00 6.97 8.02 6.67
5.25 7.36 8.48 7.08
5.50 7.54 8.68 7.25
5.75 7.69 8.88 7.41
6.00 8.02 9.25 7.75
6.25 8.48 9.77 8.20
6.50 8.65 10.04 8.61
6.75 9.00 10.65 9.00
7.00 941 11.10 9.48
7.25 9.91 11.75 9.80
7.50 10.33 12.20 10.20
7.75 10.80 12.70 10.65
8.00 11.32 13.40 11.20
8.25 11.75 13.90 11.42
7.00 12.50 14.79 12.24
7.00 12.45 14.82 7 12.36
7.00 12.55 15.83 12.64
7.00 12.84 16.25 13.13
7.00 13.40 17.00 13.80
7.00 16.00 23.00 17.00
7.00 18.00 26.00 21.00

7.00 19.00 2800 | 2100
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Tabel Hasil Pengujian Pengujian Beban dan Lendutan Kuda-

kuda baja dengan sambungan las langsung (benda uji 2)

Eeban [ Diall Dial 2 Dial3 |
Ton min mm mm
0.00 0 0 0
0.25 0.46 0.98 0.48
0.50 0.67 1.21 0.68
0.75 0.89 1.43 0.87
1.00 1.10 1.66 1.10
1.25 1.60 222 1.63
1.50 1.92 2.48 1.97
1.75 2.14 2.84 2.02
2.00 2.43 3.17 2.52
2.25 2.85 3.61 2.94
2.50 3.07 3.88 3.18
2.75 3.34 4.16 3.41
3.00 3.71 454 3.84
3.25 4.07 4.98 4.20
3.50 437 532 4.52
3.75 4.67 5.66 4.81
4.00 4.95 6.00 5.12
4.25 5.27 6.36 5.44
4.50 5.52 6.65 5.70
475 5.67 7.22 5.86
5.00 6.05 7.25 6.25
5.25 6.40 7.75 6.61
5.50 6.62 8.00 6.84
5.75 6.84 8.27 7.07
6.00 7.17 8.59 7.40
6.25 7.57 9.06 7.84
6.50 7.80 .37 8.08
6.75 8.05 9.70 8.64
7.00 8.42 10.2 8.91
7.25 8.95 10.95 9.33
7.50 9.26 11.38 9.90
7.75 9.58 11.85 10.31
7.50 10.18 12.42 10.62
7.75 10.86 13.28 10.90
8.00 11.27 13.95 11.38
7.50 11,52 14.10 11.80
6.00 12.51 15.58 12.80
6.00 13.26 16.32 13.80
6.00 14.65 17.22 14.55
6.00 16.00 18.00 16.00
6.00 18.00 22,00 19.00
6.00 22.00 28.00 23.00
6.00 22.00 28.00 24.00
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Tabel Hasil Pengujian Beban Lendutan Kuda-kuda baja
dengan sambungan menggunakan plat buhul (benda ujt 3)
Beban | Dial 1 Dial 2 Dial 3

Ton mm mm mm

0 0.00 0.00 0.00
0.25 0.05 0.09 0.10
0.50 0.26 0.36 0.38
0.75 062 | 0.80 0.84
1.00 0.90 1.12 1.18
1.25 1.55 1.79 1.74

1.50 1.88 2.14 2.1
1.75 217 2.44 2.35
2.00 2.45 2.72 2.60
2.25 3.25 3.62 3.16
2.50 3.85 3.88 3.45
2.75 3.67 3.92 3.52
3.00 3.97 4.37 3.87
3.25 4.36 4.72 4.22
3.50 4.69 5.25 4.50
3.75 5.00 5.60 4.75
4.00 5.35 5.90 5.07
4.25 5.96 6.31 5.57
4.50 6.20 6.53 5.71
4.75 6.28 6.62 5.77
5.00 6.86 7.23 6.23
5.25 7.38 7.76 6.63
5.50 7.60 7.98 6.79
5.75 7.89 8.28 7.00
6.00 8.37 8.77 7.34
6.25 8.86 9.23 7.66
6.50 9.20 9.56 7.88
6.75 9.49 9.84 8.056
7.00 9.86 10.17 8.28
7.25 10.16 11.05 9.05
7.50 10.62 11.48 9.28
7.75 11.09 12.17 9.91
8.00 11.13 12.57 10.38
7.00 12.70 14.88 11.58
7.00 13.56 17.30 13.50
7.00 14.92 18.21 14.23
7.00 17.00 22.00 16.00
7.00 22.00 25.00 22.00
7.00 24.00 28.00 24.00

()
LI



- Tabel Hasil Pengujian Beban Lendutan Kuda-kuda baja dengan

sambungan menggunakan plat buhul (benda uji 4)

Beban Dial 1 Dial 2 Dial 3
Ton mm mm Mm
0.00 0 0 0
0.25 0.25 0.35 0.20
0.50 0.35 0.48 0.41
0.75 0.40 0.55 0.48
1.00 0.69 0.90 0.76
1.25 1.17 1.44 1.22
1.50 1.50 1.78 1.53
1.75 1.70 2.00 1.72
2.00 2.02 2.33 2.01
2.25 2.64 3.01 2.63
2.50 2.92 3.30 2.86
2.75 3.15 3.56 3.07
3.00 3.47 395 3.40
3.25 392 443 3.78
3.50 428 483 4.10
375 4.50 5.07 433
4.00 4.82 541 4.62
4.25 5.30 5.96 5.06
4.50 5.64 6.30 5.36
475 5.81 6.50 5.52
5.00 6.34 7.12 6.04
5.25 6.77 7.58 6.45
5.50 7.07 7.91 6.72
5.75 7.40 8.30 7.04
6.00 7.74 8.64 7.32
6.25 8.24 9.22 7.81
6.50 8.52 9.56 8.09
6.75 8.83 993 8.40
7.00 9.11 10.26 8.68
7.25 10.03 11.32 9.52
7.50 10.41 11.74 9.88
7.75 10.87 12.32 ~10.32
8.00 11.37 12.91 10.80
8.25 12.09 13.88 11.50
8.00 12.75 14 .88 13.02
6.50 12.80 15.72 13.50
6.50 12.87 16.36 14.18
6.50 18.00 28.00 22.00
6.50 23.00 30.00 23.00
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Tabel Hubungan momen-kelengkungan kuda-kuda baja
dengan sambungan las langsung (benda uji 1)

Beban | Dial 1 | Dial 2 | Dial3 | Momen Kelengkungan
Ton mm mm Mm KN-m I/m
0 0 0 0 0 0

0.25 0.62 0.78 0.38 2.38 0.0006
0.50 0.68 0.84 0.44 4.75 0.0006
0.75 1.18 1.38 0.92 7.13 0.0007
1.00 1.52 1.74 1.27 9.50 0.0008
1.25 224 2.57 2.02 11.88 0.0010
1.50 243 2.80 222 14.25 0.0011
1.75 2.67 3.07 2.44 16.63 0.0011
2.00 3.10 3.54 2.88 19.00 0.0012
2.25 3.57 4.07 3.37 21.38 0.0013
2.50 3.80 4.33 3.59 23.75 0.0014
2.75 3.98 4.55 3.77 26.13 0.0015
3.00 4.25 4.86 4.03 28.50 0.0016
3.25 4.75 543 4.50 30.88 0.0018
3.50 4.93 5.64 4.66 33.25 0.0019
3.7 5.21 5.96 4.93 35.63 0.0020
4.00 5.54 6.34 522 38.00 0.0021
4.25 6.17 7.09 5.86 40.38 0.0024
4.50 6.26 7.19 5.95 42.75 0.0024
475 6.41 7.38 6.11 45.13 0.0025
5.00 6.97 8.02 6.67 47.50 0.0027
5.25 7.36 8.48 7.08 49.88 0.0028
5.50 7.54 8.68 7.25 52.25 0.0028
5.75 7.69 8.88 741 54.63 0.0029
6.00 8.02 9.25 7.75 57.00 0.0030
6.25 8.48 9.77 8.20 59.38 0.0032
6.50 8.65 10.04 8.61 61.75 0.0031
6.75 9.00 10.65 9.00 64.13 0.0037
7.00 9.41 11.10 9.48 66.50 0.0037
7.25 9.91 11.78 9.80 68.88 0.0042
7.50 1033 | 12.20 | 10.20 71.25 0.0043
7.75 10.80 12.70 10.65 73.63 0.0044
8.00 1132 | 1340 | 11.20 76.00 0.0047
825 11.75 13.80 11.42 78.38 0.0051
7.00 12.50 14.79 12.24 66.50 - 0.0054
7.00 12.45 14.82 12.36 66.50 0.0054
7.00 12.55 15.83 12.64 66.50 0.0049
7.00 12.84 16.25 13.13 66.50 0.0063
7.00 13.40 17.00 13.80 66.50 0.0059
7.00 16.00 23.00 17.00 66.50 0.0144
7.00 18.00 26.00 21.00 66.50 0.0144
7.00 19.00 | 28.00 | 21.00 66.50 0.0177




Tabel Hubungan momen-kelengkungan kuda-kuda baja
dengan sambungan las langsung (benda uji 2)

Beban | Dial 1 | Dial 2 | Dial 3 | Momen | Kelengkungan
Ton | mm mm mm | KN-m 1/m
0.00 0 0 0 0.00 0
0.25 0.46 0.98 0.48 2.38 0.0011
0.50 0.67 1.21 0.68 4.75 0.0012
0.75 0.89 1.43 0.87 7.13 0.0012
1.00 1.10 1.66 1.10 9.50 0.0012
1.25 1.60 2.22 1.63 11.88 0.0013
1.50 1.92 2.48 1.97 14.25 0.0012
1.75 2.14 2.84 2.02 16.63 0.0017
2.00 243 3.17 2.52 19.00 0.0015
2.25 2.85 3.61 2.94 21.38 0.0016
2.50 3.07 3.88 3.18 23.75 0.0017
2.75 3.34 4.16 341 26.13 0.0017
3.00 3.71 4.54 3.84 28.50 0.0017
3.25 4.07 4.98 4.20 30.88 0.0019
3.50 4.37 5.32 4.52 33.25 0.0019
3.75 4.67 5.66 4.81 35.63 0.0020
4.00 4.95 6.00 5.12 38.00 0.0021
4.25 5.27 6.36 5.44 40.38 0.0022

| 450 | 552 | 665 | 570 42.75 0.0023
4.75 5.67 7.22 5.86 45.13 0.0032
5.00 6.05 7.25 6.25 47.50 0.0024
5.25 6.40 7.75 6.61 49.88 0.0028
550 | 662 | 800 | 6.84 52.25 0.0028
5.75 6.84 8.27 7.07 54.63 0.0029
6.00 7.17 8.59 7.40 57.00 0.0029
6.25 7.57 9.06 7.84 59.38 0.0030
6.50 7.80 9.37 8.08 61.75 0.0032
6.75 8.05 9.70 8.64 64.13 0.0030
7.00 842 |10.20 | 891 66.50 0.0034
7.25 895 11095 | 933 68.88 0.0040
7.50 926 [11.38 | 9.90 71.25 0.0040
7.75 9.58 111.85 | 10.31 73.63 0.0042
7.50 10.18 | 12.42 | 10.62 71.25 0.0045
7.75 10.86 | 13.28 | 10.90 73.63 0.0053
8.00 11.27 | 13.95 | 11.38 76.00 0.0058
7.50 11.52 114,10 | 11.80 71.25 0.0054
6.00 | 1251 | 1558 | 12.80 57.00 0.0065
6.00 | 13.26 | 16.32 | 13.80 57.00 0.0062
6.00 14.65 | 17.22 | 14.55 57.00 0.0058
6.00 16.00 18 16.00 57.00 0.0044
6.00 | 18.00 22 19.00 57.00 0.0078
6.00 | 22.00 28 23.00 57.00 0.0122
6.00 | 22.00 28 24.00 57.00 0.0111
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Tabel Hubungan momen-kelengkungan kuda-kuda
dengan sambungan plat buhul (benda uji 3)

Beban |Dial 1 |Dial 2 |Dial 3 | Momen Kelengkungan
Ton mm_ | Mm | mm | KN-m 1/m
0 0.00 | 0.00 | 0.00 0 0
025 | 0.05 | 0.09 | 0.10 2.38 0.0001
050 | 026 | 0.36 | 0.38 4.75 0.0001
075 | 0.62 | 0.80 | 0.84 7.13 0.0002
100 | 090 | 1.12 | 1.18.] 9.50 0.0002
125 | 155 | 1.79 | 1.74 11.88 0.0003
1.50 | 1.88 | 2.14 | 2.11 14.25 0.0003
175 | 217 | 244 | 2.35 16.63 0.0004
200 | 245 | 272 | 260 19.00 0.0004
225 | 325 | 362 | 3.16 | 2138 0.0009
250 | 3.85 | 3.88 | 345 | 23.75 0.0005
2.75 367 | 3.92 | 352 26.13 0.0007
3.00 397 | 437 | 3.87 28.50 0.0010
325 | 436 | 472 | 422 | 3088 0.0009
350 | 469 | 525 | 450 | 33.25 0.0015
3.75 5.00 | 560 | 475 35.63 0.0016
4.00 | 535 | 590 | 5.07 38.00 0.0015
425 | 596 | 6.31 | 557 | 4038 0.0012
450 | 6.20 | 6.53 | 5.71 42.75 0.0013
475 | 628 | 662 | 577 | 45.13 0.0013
500 | 686 | 7.23 | 6.23 | 47.50 0.0015
525 | 738 | 7.76 | 6.63 | 49.88 0.0017
550 | 760 | 798 | 6.79 52.25 0.0017
5.75 7.89 | 8.28 | 7.00 54.63 0.0018
600 | 837 | 877 | 7.34 57.00 0.0020
625 | 886 | 9.23 | 7.66 59.38 0.0022
650 | 9.20 | 955 | 7.88 61.75 0.0023
675 | 949 | 9.84 | 8.05 64.13 0.0024
7.00 | 9.86 | 10.17 | 8.28 66.50 0.0024
725 110.16 | 11.05 | 9.05 | 68.88 0.0032
750 110.62 | 1148 | 9.28 71.25 0.0034
7.75 111.09 12.17 | 9.91 73.63 0.0037
800 11131257 [10.38| 76.00 0.0040
7.00 12.70 | 14.88 | 11.58 66.50 0.0061
7.00 | 13.56 | 17.30 | 13.50 | 66.50 0.0084
7.00 14.92 | 18.21 | 14.23 66.50 0.0081
7.00 17.00 | 22.00 | 16.00 66.50 0.0122
7.00 | 2200|2500 2200 6650 0.0066
7.00 | 24.00 | 28.00 | 24.00 66.50 0.0089
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Tabel Hubungan momen-kelengkungan kuda-kuda
dengan sambungan plat buhul (benda uji 4)

Beban | Dial 1 | Dial 2 | Dial 3| Momen Kelengkungan
Ton | mm | mm | mm | KN-m 1/m
0 0 0 0 0 0

0.25 0.25 0.35 0.20 2.38 0.0003
0.50 0.35 048 | 041 4.75 0.0002
0.75 040 | 0.55 0.48 7.13 0.0002
1.00 069 | 090 | 0.76 9.50 0.0004
1.25 1.17 1.44 1.22 11.88 0.0005
1.50 1.50 1.78 1.53 14.25 0.0006
1.75 1.70 2.00 1.72 16.63 0.0006
2.00 2.02 2.33 2.01 19.00 0.0007
2.25 2.64 3.01 2.63 21.38 0.0008
2.50 2.92 3.30 2.86 23.75 0.0009
2.75 3.15 3.56 3.07 26.13 0.0010
3.00 3.47 3.95 3.40 28.50 0.0011
3.25 3.92 4.43 3.78 30.88 0.0013
3.50 4.28 4.83 4.10 33.25 0.0014
3.75 4.50 5.07 4.33 35.63 0.0015
4.00 4.82 5.41 4.62 38.00 0.0015
4.25 5.30 5.96 5.06 40.38 0.0017
4.50 5.64 | 6.30 5.36 42.75 0.0018
4.75 5.81 6.50 5.52 45.13 0.0019
5.00 6.34 7.12 6.04 47.50 0.0021
5.25 6.77 | 7.58 6.45 49.88 0.0021
5.50 | 7.07 7.91 6.72 52.25 0.0022
5.75 7.40 8.30 7.04 54.63 0.0024
6.00 774 | 8.64 7.32 57.00 0.0025
6.25 824 | 922 7.81 59.38 0.0026
6.50 8.52 9.56 8.09 61.75 0.0028
6.75 8.83 9.93 8.40 64.13 0.0029
7.00 9.11 11026 | 8.68 66.50 0.0030
7.25 10.03 | 11.32 | 952 68.88 0.0034
7.50 1041 | 11.74 | 9.88 71.25 0.0035
7.75 10.87 | 12.32 | 10.32 73.63 0.0038
8.00 11.37 | 1291 | 10.80 76.00 0.0040
8.25 12.09 | 13.88 | 11.50 78.38 0.0046
8.00 12.75 | 14.88 | 13.02 76.00 0.0044
6.50 12.80 | 15.72 | 13.50 61.75 - 0.0057
6.50 12.87 | 16.36 | 14.18 61.75 0.0063
6.50 18.06 | 28.00 | 22.00 61.75 0.0177
6.50 | 23.00 | 30.00 | 23.00 61.75 0.0155
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Hubungan beban dan defleksi Benda uji 3
(kuda-kuda dengan plat buhul)
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Grafik non dimensi P, versus' A, Benda uji 3

(kuda-kuda dengan plat buhul)
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defieksi (mm)

Hubungan beban dan defleksi Benda uji 4
(kuda-kuda dengan plat buhul)
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Grafik non dimensi 'p, versus ‘A, Benda uji 4
(kuda-kuda dengan plat buhul)
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kelengkungan (1/M)

Keterangan : -
Bajal : Benda uji 1, kuda-kuda dengan las Jangsung
Baja2 : Benda uji 2, kuda-kuda dengan las langsung
Baja3 : Benda uji 3, kuda-kuda dengan plat buhul
Baja4 : Benda uji 4, kuda-kuda dengan plat buhul

Hubungan momen dan kelengkungan dari ke-4 benda uji
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Baja2
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Baja4

Hubungan

T T T T i ! ¢

: Benda uji 1, kuda-kuda dengan las langsung
: Benda uji 2, kuda-kuda dengan las langsung
: Benda yji 3, kuda-kuda dengan plat buhul
: Benda uji 4, kuda-kuda dengan plat buhul

M versus @ kurvanon dimensi dari ke-4 benda uji

My ¢y



LAMPIRAN 1V




11 4n

LYy 40

$ g
559555586 5955555655 $

1 L0

£
oy

$9965656% §95955¢
$5956659 S95555555%
$% $% §S
$ 98 $% $

S $

Y

< AN

-

L Uy
Uy
ROR R &3]

N
w0

STRUCTURAL ANALYSIS

VERSTION 5,20

Copyright () 15785~

FROGRAMS

10

EDWARD L. WILSON

211 rights reszers

el

L4-1



ol

UNIT KG,CM

(X,Y]

(TRUSS 2D)

ANALISIS STRUKTUR KUDA-KUDA

SYSTEM

L=1

JOINTS
1X

il

Y
Y

=0

0
Y=0
Y=0
Y=0

2 X=95

3 X=190
4 X=285
5 X=380

6 X

Y=55

285

=110
Y=55

Y

7 X=190
8 X=95
RESTRAINTS

1

8

1

R=0,0,1,1,1,1
Y=-1
C ----MATERIAL PROPERTI----

NM=2 NSEC=3
1

F'RAME

E=2.1E6

A=2.6

2.1E6
----FRAME ELEMENT LOCATION DATA----

112M

E=

2 A=1.8

~
-

(

=1

1,0
1,0

Lp=1,0
Lp=
LPp=

22 3 M=1
3 3 4 M=1
4 4 5 M
55 6M
667 M

1 Lp=1,0

1
1

Lp=1,0
LP

=1,0

=1,0

Lp

77 8 M=1
8 8 1M

0
0
0
0
0
0

IIIIII

Lp=1

=1

1
1

9 2 8M=2 LP

10 3 8 M=2 LP

11 3 7 M=2 LP=1

12 3 6 M=2 LP=1
13 4 6 M=2 LP

=1

7 F=0,-8250,0

LOAD



54.9 .00 00
109.8 .00 00
L e e e
1 .00
0 .00 00
55.0 .00 00
110.0 .00 00
e
1 .00
0 .00 00
54.9 .00 00
109.8 00 00
13
1 .00
.0 00 00
27.5 00 .00
55.0 00 .00




LABORATORIUM MEKANIKA STRUKTUR PAU-ILMU REKAYASA

PROGRAM:SAP90/FILE:truss.SOL
ANALISIS STRUKTUR TRUSS 2D - [X,Y] UNIT KG,CM

JOINT DISPLACEMENTS

LOAD CONDITION 1 - DISPLACEMENTS "U"
JOINT U (X) U(Y) (E=2100000)
1 .000000 .000000
2 .123970 -.923798
3 .247940 ~1.088978
4 .371909 -.923798
5 .495879 .000000
6 .152309 -.923798
7 .247940 -1.088978
8 .343570 ~.923798
JOINT U(X) U(y) (90%E)
1 .000000 .000000
2 .137744 ~1.026442
3 .275488 -1.209975
4 .413233 -1.026442
5 .550977 . 000000
6 .169232 -1.026442
7 .275488 ~1.209975
8 .381744 -1.026442
JOINT U (X) u(y) (80RE)
1 .000000 .000000
2 .154962 -1.154748
3 .309924 -1.361222
4 .464887 -1.154748
5 .619849 .000000
6 .1980387 -1.154748
7 .309924 -1.361222
8 .429462 ~1.154748
JOTINT U (X} U{Y) (603E)
L .013000 .000000
2 .206616 -1.539664
3 .413233 -1.814963
4 .619849 -1.539664
5 .826465 .0000060
6 .253849 -1.539664
7 .413233 ~1.814963
8 .572¢616 ~-1.539664
JOINT U (X) U(y) (403E)
.000000 .000000

.309924 -2.309495
.619849 -2.722444
.929773 -2.309495
.239698 .000000
.380773 -2.309495
.619849 -2.722444
.858925 -2.309498

[=e RN I o S S VI N
—




L4-5

UNIT KG,CM

(X, Y]

(FRAME 2D)

ANALISIS STRUKTUR KUDA-KUDA

SYSTEM

1
JOINTS

L

Y=0
Y=0
Y=0
Y=0

1 X=0

2 X=95
3 X=190
4 X=285

Y=0

5 X=380
6 X=285
7 X=190
8 X=95

Y=55

=110
55

Y
Y

RESTRAINTS

rR=0,0,1,1,1,1

8 1

1

FRAME

=3
----MATERIAL PROPERTI----

NM

C
1
2

Y=-1

2 NSEC

9775
I=2.3661

E=2.1E6 1I=6.

A=2.6
A=1.8

2.1E0

E=

C ----FRAME ELEMENT LOCATION DATA----

112M
223M
33 4M
4 4 5 M
55 6M
6 6 7TM
77 8 M
8 8 1M
9 28M

1,0

LP=1,0

Lp

1
1
1
1
1
1
1
1
2

Lp=1,0

Lp=1,0

Lp=1,0

LP=1,0

Lp=1,0

Lp=1,0

Lp=1,0

=1,0

10 3 8 M=2 LP
11 3 7 M=2 LP
12 3 6'M=2 LP
13 4 6 M=2 LP

=1,0

1,0
1,0

7 F=0,-8250,0

LOAD



LABORATORIUM MEKANIKA STRUKTUR PAU-ILMU REKAYASA PAGE 1
PROGRAM:SAPO90/FILE: frame.F3F
ANALISIS STRUKTUR FRAME 2D - ([X,Y] UNIT KG,CM

FRAUME ELEMENT FORCES

ELT LOAD  AXIAL DIST 1-2 PLANE 1-3 PLANE AXIAL
ID COND FORCE ENDI SHEAR MOMENT SHEAR MOMENT TORQ
1 ___________________________________________
1 7058.28
.0 22.26 -163.45
47.5 22.26 893.95
95.0 22.26 1951.35
2 _________ e (o ke ot o o = —— — — = —_—— —— —
1 7070.16
.0 -15.91 1511.31
47.5 -15.91 755.42
95.0 -15.91 -.48
3 ___________________________________________
1 7070.16
.0 15.91 -.48
47.5 15.91 755.42
95.0 15.91 1511.31
4 ___________________________________________
1 7058.28
.0 -22.26 1951.35
47.5 -22.26 893.95
95.0 -22.26 -163.45
G e e e e i e
1 -8164.04
.0 -14.17 -163.45
54.9 -14.17 ~940.98
109.8 -14.17 -1718.52
6 ___________________________________________
1 -8226.65
.0 14.54 ~1284.58
54.9 14.54 -486.42
109.8 14.54 311.73
y SO 1y . S
1 -8226.65
0 -14.54 311.73
54.9 -14.54 -486,42
109.8 -14.54 -1284.58
B m e e e e e  —————— ——  ————————
1 -31€4.04
.0 14.17 -1718.52
54.9 14.17 -940.98
109.8 14.17 -163.45
e s T T TP
1 -38.17
0 -11.88 440.04
27.5 -11.88 113.25
55.0 ~11.88 -213.53
10 mmmm e
1 64.91




11.
11.
11.



LABORATORIUM MEKANIKA STRUKTUR PAU-ILMU REKAYASA

PROGRAM: SAPIQ/FILE: frame.SOL
ANALISIS STRUKTUR FRAME 2D -

JOINT

DIS

L.OAD CONDITION

JOINT

1

D@ N WwN

JOINT

D s WN

JOINT

@® d O Ud W

JOINT

D~ O WN

JOINT

D ~Joy O WK

U(X)

.000000
.114674
.228124
.341575
.456249
.145262
.228124
.310987

U(X)

.000000
.127416
.253472
.379527
.506943
.161402
.253472
.345541

U (X)

.000000
.143343
.285155
.426968
.570311
.181577
.285155
.388734

U(X)

. 000000
.191124
.380207
.569291
.760415
.242103
.380207
.518312

U(X)

.000000
.286686
.570311
.853936
.140622
.363154
.570311
.777468

[X,Y] UNIT KG,CM

PLACEMENTS

1 -

ol

DISPLACEMENTS "U"

U(Y)

.000000
.843456
-1.
.843456
.000000
.845488
.016670
.845488

005719

U(Y)

.000000
.937173
.117465
.937173
.000000
.939432
.129633
.939432

U (Y)

.000000
.054320
.257148
.054320
.000000
.056861

IR RN Rt by

o s 1 OIS

.056861

U (Y)

.000000
-1.
-1.
.405760
.000000
-1,
-1.
.409147

405760
676198

409147
694450

U(Y)

.000G00
.108639
.5142397
.108639
.000000
113721
.541674
.113721

(E=2100000)

(903E)

(60%E)

(40%E)




ANALISIS STRUKTUR KUDA-KUDA
SYSTEM
L=1
JOINTS
1 X=0
2 X=95
3 X=190
4 X=285
5 X=380
6
7
8

Il

X=285
X=190
X=95

»<»<+<*|<|:*“<+<»<+<
SRS NG NN eNoNo Nl

]

FRAME

NM=Z NSEC=3 Y=-1
----MATERIAL PROPERTI----
A=2.6 E=2.1E6

A=1.8 E=2.1E¢6

M=1 LP=1,0
Lp=1,0
Lp=1,0
Lp=1,0
LP=1,0
Lp=1,0
LP=1,0
LpP=1,0
Lp=1,0
LpP=1,0
Lp=1,0
LP=1,0
LpP=1,0

[

Il

fl

N Jo s WwN e
D OGS W
RRZXRIRR

I
LS e e e e

i
NN

o e 2O O U WD OO
WN = O
o W Ww
2o ) NN e o)
% = % =

LOAD
7 F=0,-8000,0

(TRUSS 2D)

-—---FRAME ELEMENT LOCATION DATA----

[X, Y]

UNIT KG,CM




LABORATORIUM MEKANIKA STRUKTUR PAU-ILMU REKAYASA

ANALISTS STRUKTUR TRUSS 2D - {X,Y] UNIT KG,CM

FRAME ELEM

ELT LOAD  AXIAL DIST 1-2 PLANE
ID COND FORCE ENDI SHEAR MOMENT
l ___________________________________________
1 6909.09 ,
.0 .00
47.5 oo o
95.0 . ok
2 __________________________________________________
1 6909.09
0 .00 00
47.5 .00 00
95.0 .00 00
3 ___________________________________________
1 6909.09
0 .00 00
47.5 .00 00
95.0 .00 00
4 ___________________________________________
1 6909.09
0 .00 00
47.5 .00 00
95.0 .00 00
5 ___________________________________________
1 -7983.45
0 .00 00
54.9 .00 00
109.8 .00 00
6 ___________________________________________
1 -7983.45
0 .00 00
54.9 .00 00
109.8 .00 00
7 ___________________________________________
1 -7983.45
0 .00 00
54.9 .00 00
109.8 .00 00
8 ___________________________________________
1 -7983.45
0 .00 00
54.9 .00 00
109.8 00 00
9 ___________________________________________
1 .00
.0 00 .00
27.5 o0 o
55.0 00 .00
10 o m e
1 .00

ENT FORCES

PAGE 1
PROGRAM:SAPYC/FILE: truss.F3F

1-3 PLANE AXTIAL
SHEAR MOMENT TORQ




54.9 .00 00
109.8 00 00
1 .00
0 .00 00
55.0 .00 00
110.0 .00 00
1 .00
0 .00 00
54.9 .00 00
109.8 00 00
1 .00
0 .00 00
27.5 .00 00

1.4-11



L4-12

ANALISIS STRUKTUR KUDA~KUDA (FRAME 2D) - [X,Y] UNIT KG,CM
SYSTEM

L=1

JOINTS

1 X=0 Y=0

2 X=95 Y=0

3 X=190 Y=0

4 X=285 Y=0

5 X=380 ¥=0

6 X=285 Y=55

7 X=190 Y=110

8 X=95 Y=55

RESTRAINTS

181 R=0,0,1,1,1,1

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

5 R=0,1,1,1,1,0

FRAME

NM=2 NSEC=3 Y=-1

C ----MATERIAL PROPERTI----
1 A=2.6 E=2.1E6 I=6.9775
2 A=1.8 E=2.1E6 I=2.3661
C ---~FRAME ELEMENT LOCATION DATA----
112 M=1 LP=1,0

2 2 3 M=1 LP=1,0

3 34 M=1 LP=1,0

4 4 5 M=1 Lp=1,0

55 6 M=1 LpP=1,0

6 6 7 M=1 LP=1,0

77 8 M=1 LP=1,0

8 8 1 M=1 LP=1,0

9 2 8 M=2 LP=1,0

10 3 8 M=2 LpP=1,0

11 3 7 M=2 LpP=1,0

12 3 6 M=2 LpP=1,0

13 4 6 M=2 LP=1,0

LOAD

7 F=0,-8000,0



LABORATORIUM MEKANIKA STRUKTUER TAC ILMU REKEYAZA PAGLE 1
PROGEAM : SAPSO/FILE: frame, F3F
ANALISIS STRUKTUR FRAME 2D - [X,Y] UNIT KG,CM

FRAME ELEMENT FORCES

ELT LOAD  AXIAL DIST 1-2 PLANE 1-3 PLANE AX 1AL
ID COND  FORCE ENDI SHEAR MOMENT SHEAR MOMENT ~ TORQ
] m e e
1 6844.39
.0 21.59 ~158.50
47.5 21.59 866.86
95.0 21.59 1892.22
2 ___________________________________________
1 6855.91
0 ~15.43 1465.52
47.5 -15.43 732.53
95.0 -15.43 -.46
3 ___________________________________________
1 6855.91
0 15.43 -.46
47.5 15.43 732.53
95.0 15.43 1465.52
4 ___________________________________________
1 6844.39
0 ~21.59 1892.22
47.5 -21.59 866.86
95.0 -21.59 ~158.50
5 ___________________________________________
1 -7916.64
0 -13.74 ~158.50
54.9 -13.74 -912.47
109.8 -13.74 ~1666.44
6 ___________________________________________
1 -7977.35
0 14.10 -1245.65
54.9 14.10 -471.68
109.8 14.10 302.29
T e o o e e e e e
1 -7977.35
0 -14.10 302.29
54.9 -14.10 -471.68
109.8 -14.10 -1245.65
8 ___________________________________________
1 -7916.64
0 13.74 -1666.44
54.9 13.74 -912.47
109.8 13.74 -158.50
G e e e e e e e e e
1 -37.02
0 -11.52 426.70
27.5 -11.52 109.82
55.0 -11.52 ~207.06
10 == e
1 62.95



L4-14

54.9 -.98 -159.95
109.8 -.98 -213.73
1] s
1 -30.52
0 .00 00
55.0 .00 00
110.0 00 00
12 e e
1 62.95
0 98 106.17
54.9 98 159.95
109.8 98 213.73
13 s e e
1 -37.02
0 11,52 —426.7U '
27.5 11.52 -109.82




LAMPIRAN V



LT
W

Kuda kuda sebelum dilakukan pengujian pembebanan

L5-1




Benda uji 1 (kuda-kuda las langsung), kedua batang desak

mengalami tekuk bersaniaan

L5-2

buckling




Benda uji 2 (kuda-kuda las langsung)

1.5-3

huckling






