STRUKTUR BAJA 1

MODUL 4

Sesi 2
Batang Tekan (Compression Member)

Materi Pembelajaran : LATIHAN 1 / Workshop.

1. Menghitung angka kekakuan batang.
Membaca nomogram faktor panjang tekuk.
Menghitung panjang tekuk.
Menghitung angka kelangsingan sayap dan badan.
Menghitung angka kelangsingan batang.
Menghitung kekuatan nominal terfaktor batang tekan.

SANRANE ol

Tujuan Pembelajaran :
Mahasiswa dapat menghitung angka kekakuan batang, membaca nomogram faktor panjang
tekuk, menghitung panjang tekuk, menghitung angka kelangsingan sayap dan badan,
menghitung angka kelangsingan batang tekan dan menghitung kekuatan nominal terfaktor
batang tekan.
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BATANG TEKAN
(COMPRESSSION MEMBER)

PELATIHAN / WORKSHOP 1
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Gambar 16 : Bangunan Portal Baja.
Diketahui : Struktur portal seperti tergambar. Ukuran profil kolom E — F dan tinggi
tingkat H lihat data soal. Mutu baja BJ-34. Data lain lihat tabel terlampir.
Diminta : Lakukan evaluasi terhadap kolom E — F tersebut.
Penyelesaian

a). Data-data,
- Balok C — F, WF 400.200.8.13, Ix = 23700 cm”.
- Balok F — I, WF 400.300.10.16, Ix = 38700 cm”.
- Balok B — E, WF 450.200.9.14, Ix = 33500 cm".
- Balok E — H, WF 450.300.11.18, Ix = 56100 cm".
- Kolom D — E, WF 300.300.11.17, Ix = 23400 cm".
- Kolom E — F, WF 250.125.6.9, Ix = 4050 cm®, Iy =294 cm®. (yang lain lihat soal)

b). Kekakuan elemen portal.
-Balok C—F, I/ L =23700/600 = 39,500 cm”.
-Balok F—1,Ix/L =38700/900 = 43,000 cm’.
-Balok B—E, Ix/L =33500/600 = 55,833 cm”.
-Balok E—H, Ix/L =56100/900 = 62,333 cm’.
-Kolom D—E, Ix / L =23400/350 = 66,857 cm”.
-Kolom E—F, Ix/ L =4050/300 = 13,500 cm®. (yang lain lihat soal)



c).Faktor panjang tekuk.
Kolom F - F 13,500

G, = - _
F " Balok C - F + Balok F—1 39,500 +43,000
_ Kolom E-F + KolomE-D 13,500 + 66,857

5

E= = = 0,68
Balok B—E + Balok E—H 55,833 +62,333

Dari nomogram diperoleh faktor panjang tekuk, &= 1,12
DATA-DATA :
WF 250.125.6.9
d = 250 mm
b = 125 mm t

_ 1 : b |
te = 9 mm I I
ty = 6 mm T T .
L = 3000 mm
r = 12 mm N {_tw
Ag = 3766 mm’ h
x = 104 mm
ry = 279 mm
h =d - 2.(tr+71)

=250-2.(09+12) | |
h = 208 mm Gambar 17.
EVALUASI

a. Kelangsingan batang.
Faktor panjang tekuk, k= 1,12
- Tekuk ke arah sumbu — X,
Lix=k.L=1,12.(3000) = 3360 mm.
L 3360

Ay = —% =" =32 3] <200 (memenuhi).
r 104

X

- Tekuk ke arah sumbu — Y,
Lw=k.L=1,12.(3000)=3360 mm.

L
gy = 3360 190 43 < 200 (memenuhi).

Y ry 27,9

b. Kekuatan nominal terfaktor batang tekan.
- Ke arah sumbu — X,
b (B

CcX
T r, \VE

1 210
A =—.(32,31). =0,3334 (untuk 7=3,14
o ( ) 200000 ( )
1,43
Untuk 0,25 < A, <1,2 maka @, =— 2~
1,6 - 0,672,

1,43

wX = = 1,0388
1,6 -0,67.(0,3334)




Kekuatan nominal batang tekan,

N, =Ag. [, = Ag. o (3766mm).% = 7613208 N

X s

N, = 7613 kN .

Kekuatan nominal terfaktor,
Ny = ¢n . N, = 0,85.(761,3) kN =647,1 kN.

- Ke arah sumbu - Y,

ao il (A
Y oror E

y
Aoy = %.(120,43).1 / 202010000 =1,2428 (untuk 7= 3,14)

Untuk A, >12 maka o =1,2512
o, =1,25.(1,2428)* =1,9307

Kekuatan nominal batang tekan,

N, = dg. fy = Ag. 2 = 3766 mm). 2LOMP2 _ 4006278 v
» 1,9307

y b
N, = 409,6 kN .

Kekuatan nominal terfaktor,
Ny = ¢n . N, = 0,85.(409,6) kN =348,2 kN.



BJ-34 fy= 210 Mpa
No. KOLOM Ix H Ix/L Lk d b tw tf r Ag ly
4 3 Ge Ge k
Stb. E-F cm cm cm mm mm mm mm mm mm cm?2 cm4
WF 250.125.6.9 4050 | 300 | 13.500 | 0.16 | 0.68 | 1.12 3360 | 250 125 6 9 12 37.66 | 294
0 WF 250.175.7 .11 6120 | 310 | 19.742 | 0.24 | 0.73 | 1.15 3565 | 244 175 7 11 16 56.24 984
1 WF 250.250.11.11 8790 | 320 | 27.469 | 0.33 | 0.80 | 1.17 3744 | 244 252 11 11 16 82.06 | 2940
2 WF 250.250.8.13 9930 | 330 | 30.091 036 | 082 1.18 3894 | 248 249 8 13 16 84.70 | 3350
3 WF 250.250.9.14 10800 | 340 | 31.765 | 0.39| 0.83| 1.18 | 4012 | 250 250 9 14 16 92.18 | 3650
4 WF 250.250.14.14 | 11500 | 350 | 32.857 | 0.40 | 0.84 | 1.19 | 4165 | 250 250 14 14 16 104.70 | 3880
5 WF 300.150.6,5.9 7210 | 360 | 20.028 | 0.24 | 0.74 | 1.15 | 4140 | 300 150 6.5 9 13 46.78 508
6 WF 300.200.8.12 11300 | 370 | 30.541 0.37 | 082 | 117 | 4329 | 294 200 8 12 18 72.38 | 1600
7 WF 300.300.12.12 | 16900 | 380 | 44.474 | 054 | 094 | 1.21 4598 | 294 302 12 12 18 107.7 | 5520
8 WF 300.300.9.14 18800 | 390 | 48.205 | 058 | 097 | 1.22 | 4758 | 298 299 9 14 18 110.8 | 6240
9 WF 300.300.10.15 | 20400 | 400 | 51.000 | 0.62 1.00 | 1.25 5000 | 300 300 10 15 18 119.8 | 6750
rx = =
ix r}/{y h Ax Ay Aox Wx Nu Aey @y Nu
cm cm mm kN kN
104 | 2.79 | 208 | 32.31 | 120.43 | 0.3334 | 1.0388 | 647.1 | 1.2428 | 1.9307 | 348.2
104 | 4.18 190 | 34.28 | 85.29 | 0.3537 | 1.0492 | 956.8 | 0.8801 | 1.4154 | 709.3
10.3 | 5.98 190 | 36.35 | 62.61 | 0.3751 | 1.0603 | 1381.5 | 0.6461 | 1.2252 | 1195.5
10.8 | 6.29 190 | 36.06 | 61.91 | 0.3721 | 1.0587 | 1428.1 | 0.6389 | 1.2202 | 1239.1
10.8 | 6.29 190 | 37.15 | 63.78 | 0.3834 | 1.0647 | 1545.5 | 0.6582 | 1.2338 | 1333.6
10.5 | 6.09 190 | 39.67 | 68.39 | 0.4093 | 1.0786 | 1732.6 | 0.7058 | 1.2687 | 1473.1
124 | 3.29 | 256 | 33.39 | 125.84 | 0.3445 | 1.0444 | 799.5| 1.2986 | 2.1079 | 396.1
12.5 | 4.71 234 | 3463 | 9191 | 0.3574 | 1.0510 | 1229.2 | 0.9485 | 1.4826 | 871.4
125 | 716 | 234 | 36.78 | 64.22 | 0.3796 | 1.0627 | 1809.1 | 0.6627 | 1.2370 | 1554.1
13.0 | 7.51 234 | 36.60 | 63.36 | 0.3777 | 1.0617 | 1862.9 | 0.6538 | 1.2307 | 1607.0
131 | 7.51 234 | 38.17 | 66.58 | 0.3939 | 1.0703 | 1998.0 | 0.6871 | 1.2547 | 1704.3




Wide Flange Shapes

{Metric Series)-Continued

Sacticn ) D%%ﬁ'n Flange | Thickness Corn:ler Sectional Mcm:gg of F('Sayc:'aut‘iogf Mgg;lhg:nof
Ind Weight Section Width Web | Rlange Radius Area - 2
naex (A) | B | () | ¢ (r) 1 I Jy ix iy Zx Zy

mm kg/m mm mm mm mm mm cm? cm? cemt | ©om cm om cm®

82.2 250 | 256 | 14 14 16 104.7 11,600 | 3;880 10.5 8.09 919 304

250 X250 72.4 250 | 280 8 14 16 92.18 | 10,800 | 3650 108 829 867 202

86.5 248 | 249 8 13 16 84.70 | 9,930 | 3,360 108 8.29 801 269

84.4 244 | 262 : 11 1 18 82.086 8,790 | 2,840 103 598 720 233

250x175 | 441 244 1786 7 13! 16 56.24 8,120 984 104 4.18 602 1153
250 X125 296 250 126 6 9 12 37.86 4,050 294 104 279 324 47.0
26.7 248 124 5 8 12 3268 3,640 255 10.4 279 285 411

85.7 208 | 202 | 10 18 13 83.69 6,630 | 2,200 l8.83 5.13 828 218
200x200 | 582 | 200 | 204 | 12 12 13 7153 | 4980 [ 1,700 836 | 488 428 | 167
43.9 200 | 200 ) 12 13. ) 8353 | 4720 | 1,600 8.62 5.02 472 160

200180 | 306 194 150 6 9 13 33.01 2,690 507 8.30 361 n 878

213 200 100 5.5 8 13 27.16 1,840 134 8.24 222 184._-' F 268

X
moxtm 18.2 198 ] 45 7 1 23.18 1,680 114 8268 221 | 180 30

176175 | 40.2 175 176 756 LR 12 51.21 2,880 984 750 | 438 330 | t12

175X126 | 233 169 126 8.5 8 12 29.66 1630 261 7.18 297 1811 418

176x 90 | 181 178 80 B 8 9 23.04 1210 97.5 7.28 2.08 13¢ 217

150X16Q | 315 160 160 7 10 1| 4014 1,840 6583 8.39 375 218 761

150 <100 | 21.1 148 | 100 8 9 " 26.84 1,020 151 8.17 237 138 0.1

180X 76 | 140 150 76 5 7 8 17.88 888 485 6.11 1.66 888 13.2

126%125 | 238 | 128 | 125 | 68 9 { 10 | 303 847 | 203 620 | 31t | 138 470

126x 60 | 132 | 128 | 80 | 8 8 9 | 1684 413| 202| 495 | 132 | es1 | o73

100X 100 | 17.2 100 | 100 8 8 10 21.90 3832 | 134 418 | 247 785 | 287
100X 50 | 830 | 100 50 B 7 8 11.85 187 | 148 308 | 1.12 375 591




Section | wiichy Dlal:;ﬂ'! m::: ‘Thickness ﬁ:::ler — M?mn_t of %aﬁi;:ogf
Index Gt | Section Web R"':f‘ "E1 " Area -
(A} 1.(B} {t) { {r) Jx Jy ix iy
mm kg/m | mm mm mm mm mm emt cms cm! cm em
200 408 403 18 24 22 2649 78,000 | 26,200 17.6 10.1 3,840 | 1,300
187 | 400 408 21 21 22 250.7 70,900 | 23,800 168 2.76 3540 | 1170 «
soxaoo | 772 | 40| 0| 13 | 21 | 22 } 2187 | 68800| 22400 175 | 107 | 3330 | 1,120
168 394 405 18 18 22 2144 69,700 | 20,000 16.7 9.86 3,030 986
147 394 398 13 18 22 186.8 56,100 | 18,900 17.3 10.1 2,850 851
140 388 402 15 15 22 1785 49,000 | 18,300 188 9.54 2,520 809
AB0S00 107 390 [ 300 | 10 16 22 | 1360 | 38700 7210 189 7.28 | 1,980 481
84.3 386 299 9 14 22 1201 33,700 6,240 18.7 7.21 1,740 418
4665550 660 | 400 200 8 13 18 8412 | 23,700 1,740 168 4.54 1,190 174
5688 396 188 T 11 16 72.16 | 20,000 1,480 18.7 448 1,010 145
169 ase 362 14 22 20 2020 | 47,600 | 168,000 163 8.80 2,870 909
1668 B0 357 18 19 20 1984 42,800 | 14,400 14.7 ] 853 2,450 809
—— 138 350 | 350 | 12 19 20 | 1739 | 40300 | 13600 | 152 884 | 2300 | 776
131 344 354 18 16 20 166.6 ) 35,300 | 11,800 14.6 843 2,060 €89
118 344 das8 10 18 20 148.0 33,300 | 11,200 181 878 1,940 846
106 33 | 31§ 13 | 13 | 20 | 13653 | 28200 9380 | 144 833 ] 1670 | 534
360250 70.7 340 250 9 14 20 1016 21,700 3,650 4.6 6.00 1,280 202
89.2 { 338 249 8 12 20 88.16 | 18500 | -3.090 145 5.92 1,100 248
380X1786 498 | 350 178 7 11 14 83.14 | 13.600 984 14.7 3.95 776 112
414 348 174 ] 8 14 5268 | 11,100 792 4.5 .3.88 641 910
108 304 301 11 17 18 1348 23400 7.730 132 757 1,640 514 .
108 300 306 16 15 18 134.8 21,500 7100 1 128 71.28 1,440 486
300 %X 300 940 | 300 { 300 10 15 18 | 1198 | 20400 | 6750 131 7.61 1,380 {. 450
870 | 298 299 9 14 18 110.8 18,800 8,240 130 751 1,270 417
845 | 294 302 12 12 18 107.7 18,900 5,620 12.5 7.18 1,160 366
300 % 200 864 | 298 201 L) 14 18 83.38 | 13,300 1,900 1286 477 893 189
668 | 204 200 8 12 18 7238 | 11,300 1,600 126 4N 7 180 -
IO 38.7 300 1 50 66 - ] 13 46.78 7,210 508 124 329 481 87.7
1 320 | 298 149 585 8 13 40.80 6,320 442 124 329 424 58.3






