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PERHITUNGAN

5.1. Pembebanan Struktur
A.Bangunan 4 Lantai
1. Beban Mati
Beban pelat beton, tebal 20 cm, bentang 11m, dengan Bj.2400 kg/m’
M=3x.2x24 =144 KN/m
2. Beban Hidup
Gedung perkantoran menurut peraturan PPGR 1987 pasal 2.1.2 besarnya beban
hidup 250 kg/m’
H=25x3=75KN/m
3. Beban Genipa
Zone 3 , tanah lunak diperoleh :
C=0.07, =10, K=10

V=007x1x 1x4%(100)=120 KN

Lihat gambar 5.1.
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Gambar 8.1, Mode! Struktur Bangunan 4 Lantai

B. Bangunan S Lantai
1. Beban Mati
Beban pelat beton, tebal 20 cm, bentang 12m, dengan Bj.2400 kg/m’
M=3x.2x24 =144 KN/m
2. Beban Hidup
Gedung perkantoran menurut peraturan PPGR 1987 pasal 2.1.2 be
hidup 250 kg/m’

H=25%x3=75KNm
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3. Beban Gempa

Zone 3 , tanah lunak diperoleh :

=0.07, 1=1.0, K=1.0

V=007x1x1x5x{400)=140 KN

Lihat gambar 5.2.
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Gambar 32. Model Struktur Bangunan 5 Lantat

C.Bangunan 8 Lantai

1. Beban Mati

Beban pelat beton, tebal 20 cm, bentang 12m, dengan Bj.2400 kg/m’

M=3x.2x24 =144 KN/m
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2. Beban Hidup
Gedung perkantoran menurut peraturan PPGR 1987 pasal 2.1.2 besarnya beban
hidup 250 kg/m’
H=25x3=75KN/m
3. Beban Gempa
Zone 3 , tanah lunak diperoleh :
¢=0.07, 1=1.0, k=10
V=0.07x1 x 1x8x(400) =224 KN

Lihat gambar 5.3.
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Gambar 53, Model Struktur Bangunan 8 Lanta
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D.Bangunan 19 Lantai
1. Beban Mati
Beban pelat beton, tebal 20 cm, bentang 12m, dengan Bj.2400 kg/m’
M=3x.2x24 =15 KN/m |
2. Beban Hidup
Gedung perkantoran menurut peraturan PPGR 1987 pasal 2.1.2 besarnya beban
hidup 250 kg/m’
H=25%3=75KN/m
3. Beban Gempa
Zone 3 , tanah lunak diperoleh :
C=10.07, I=1.0, K=10

V=0.07x1 x 1x 10 x (400) = 280 KN

Lihat gambar 5.4.
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Gambar 54, Model Struktur Dangunan 10 Lantai

Dari semua model struktur di atas lebar dinding geser divariasikan dengan

lebar 3m, 4m, 6m, 7m.
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2. Perencanaan Tulangan Lentur
Kasus bangunan 4 Lantai
1. Data yang diketahui :

a jfc'=30Mpa

b. f7 =400 Mpa

¢. £ =2510 kN/m?

d M=15KN/m

H=10KN/m ,

=120 KN

Spesitikasi bahan digunakan pada seluruh hitungan, lihat tabel 5.2 dan

pembebanan lihat pada tabel 5.1.

2. Stabilitas dinding geser

bw = As/20 =4000/20 =200 mm > 150 mm

Le =0.18xLw
=0.15x3000 =450 mm
atan = 1.5 x bw

=1.5x200 — 300 mm

dipakai Lc =450 mum

Dimensi dinding geser yang digunakan dalam perhitungan dapat dilihat dalam

tabel 5.3.

3. Rasio Penulangan

0.85. " 600
pb = L
bz {600 + Jfy)
0.85.30 600

=0.033

= .0.85,
400 (600 + 400)




Perhibiaigen
pmax =075 xb=075x0.033=0.24
pperlu=_1 1- f1- 2.m.Rn
' m B
dimana :

5 400

m = = =
0.85. ¢ 0.85x30

v

omin =1.4 /fy =0.0035

&= pmin . H.(1-1/2pmin .m) = 0.0035 X 400 2 (1 - 1/2x 0.00337 x 15.686) = 1.35

maka :

pperiu=

4. Hitung luas tulangan tarik

Mu didapat dari perhitungan SAP-90, dapat dilihat pada tabel 5.4

JM??':_‘H';{_L‘_: 763 3¢ = 954 .80 kN-m
¢ 0.8

Mn _ 954.8x10°

= 2 : - = 0.823 Mpa
bw.d® 200 x (0.8 x3000)

Rn

p pendekatan = p lama Rnbaru) = 0.0035 x 0.828 _ 0.00213 < pmin
Rn (lama ) .36

—

maka luas tulangan yang dibutuhkan digunakan rasio tulangan minimum

As pendekatan=p . bw.d
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= 0.0035 x 200 x 2400

= 1680 mm°
dipakai ....60 29

As dipakai = 6 x 314.159 = 1885 mm?

5. Pemeriksaan Kapasitas Tampang
Asumsi baja tarik telah mencapai regangan leleh, saat beton tekan mencapai

tegangan hancur 0.003, lihat gambar 5.5.

| scw=0.003

Ce

Gambar 55 Kapasitas tampang

Gaya dalam vang bekerja :
Cc=0.85..fc. bw. a. = 5100.a.
T =Asxfy = 1885x400=754000N

Cc=T 5100.a= 754000
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a=147.34 mm
y=a/fl =147.84/0.85 =173.93 mm
6. Kontribusi Gaya Tekan Beton

Co=0.85./2"5L. y. bw =0.85 x 30 x 0.85 x 173.93 x 200 = 754000 N

- ; Y
Imec = o —;’3’1}:—;

4

= 2400 - 0.85x173.93/2
= 2326.079 mm

7. Kontrol Regangan Baja Tanik

g =2y o 399 400z (regangan leleh)

Y&, 200000

d-y 2400 -111.314
g, = XE, =

y 111.314

X 0,003 = 0.06168 ~ 0.002 OK!

{asums1 tulangan sudah leleh adalah benar)
8. Momen Nominal

Mn = Cc. Imc =754000 x 2326.079 =1753.86 kN m

MR = $Mn =08 x 1753.86 = 1403.09 KN'm = Mu ... Aman!!

5.3 Perencanaan Tulangan Geser

1. Kontrol penampang akibat geser
Vu< ¢Vn

< 065 x 6. Jfo' wbw x d
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< 0.65%5/6 ¥30.200.2400=14241 x 10°N = 2.827.16° N

2. Menghitung tulangan geser

Moo o d

Vo = 0.25 .4t bwd + ™
Iw

203580 x 2400

1

0.25 x /30 » 200 x 2400 +
' 4 % 3000

=B839.183 kN
Vi = 282.69 kKN
M -“;(kw——}zcr). Vu
her = hwi2

Mu = (16000 — 8000 ) Vi = 8000.0 ¥k

— /30 + 2% 909580 /3000 % 200 )
ve = | (0550 + 30004/30 + 2 209580 /3000 00 ) .
8000.0 ~ (3000 /2)
=319.964 kN

3. Menghitung gaya geser horisontal
Vu< ¢¥n

=P(Ve 1 V5)

< ¢VC + ¢ Av. fp.d
S,

“

v Av_ ={Vu-0,65 Vc)
| Ss g fy.4

(282690 - 0.65 x319964) 1
0.65 x 400 x 2400

1
10 {x 200 x 2400

"\'i? \\\\\§<§s

,'/‘
./\)
N
\,
N

pay
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Dipakai 2 ¢ 10 S;= %_%f“_ = 1309 mm, dipakai jarak =500 mm

Dipakai tulangan geser2 ¢ 10 S; =500 mm

g— AV _ 2x7854 - _ o
PP ag T 200 x 500 0.00137 0.0025 (tidak mem}enuhl)

dicoba:

Jarak hitungan (mm ) Jarsk dipakai (mm) ~ Rasio (gh ) > 0.0025
912 - 1884.8 o 500 0.00226 |
$16 3351 500 10,0040 (yang dipakai')
018 _ 52359 - 500 00062

Jadi dipakai 2 ¢ 16 @ 500mm

4. Menghitung gﬁya geser vertikal
m=0,0025+ 0.5 x[ 2.5 - hw/Lw ]x[ ph —0.0025 ]
= 0.00039 < pmin |
Pakai rasio tulangan minimum 0.0025

Maka digunakan tul 2 ¢ 16 @ 500 mm

Perhitungan gelanjutnya dimasukkan dalam tabel 5.5 dan tabel 5.6:
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Tabel 5.1. Pembebanan
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Jml. Tkt | bentang | tebal | Mati | Hidup | Gempa
(m) |(cm)| KN/m | KN/m KN
4 1100 20 15 10 120
5 1200 20 15 10 140
8 1600 20 15 10 230
10 1900 20 15 10 280
Tabel 5.2. Spesifikasi Bahan
Lat | Fc | fy E pb D max p min m Rn p perlu
Mpa|MPa
4 30 | 400 | 2,5E+7 3,25 E-2| 244, E-2 | 25 E-3 | 1,569E+1 1.36 2,5E-3
5 30 | 400 | 2,5E+7| 3,25 E-2| 244 E-2 | 2.5,E-3 | 1,569E+1 | 1.36 2,5E-3
8 30 | 400 | 2,5E+7|3,25,E-2| 2,44 E-2 | 2,5 E-3 | 1,569E+1 1.36 2,5E-3
10 30 | 400 |2,5E+7|3,25E-2| 244 E-2 | 2.5,E-3 | 1,569E+1 1.36 2,5E-3
Tabel 5.3. Dimensi Dinding Geser
Lat fiw Hs Lw bw Lc
(mm) | (mm) | (mm) | (mm) | (mm) | (mm)
4 16000 | 4000 | 3000 | 200 450 2400
4000 600 3200
6000 900 4800
7000 1050 |1 5600
5 20000 | 4000 3000 200 450 2400
4000 600 3200
6000 900 4800
7000 1050 5600
8 32000 [ 4000 | 3000 | 200 459 2400
4000 600 3200
6000 900 4800
7000 1050 5600
10 40000 | 4000 | 3000 200 450 2400
4000 600 3200
6000 900 4800
7000 1050 5600
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Tabel 5.4. Output SAP-90

]

1

Lnt Hw | Iw Hw/lw Vit Nu Adu

{mm) | (mm) (2N} (&N (kN-m)

4 16000 | 3000 5,33 282.69 9093.58 763.84
16600 | 4000 4.60 304.62 1039.98 889.59 |

16000 | 6000 2,67 3335.54 1289.72 1112.94

16000 | 7000 2,29 34731 1429.39 1215.26

5 20000 | 5000 6.67 411.45 1146.22 112445

20000 | 4000 B 442.78 1311.57 1312.68

20000 { 6000 333 486.92 1640.55 1651.24

20000 | 7000 2,86 50372 1804.79 1808.12

B 32000 | 3000 10,7 816.47 2211.01 1941.47

32000 4000 8,00 895.35 249249 2267.82

32000 | 6000 5.33 1006.54 3042.70 2851.36

32000 | 7000 4,57 1049.63 331580 3125.24

{10 | 40000} 30600 13,3 1278.47 3094 .38 3119.02

40000 | 4000 10,0 1399.88 344391 3650.56

40000 | 6000 6,67 1572.81 4142.70 4606.39

40000 | 7000 5,71 1638.30 4486.06 5033.46




Tabel 5.5 Perhitungan tulangan lentur
LNT | iw d Mu Mn  |Rnbaru ) As pendekatan| dipakai | As pakal T a y ” Lme Mn 08.Mn
(ram) | (mm) | (kiN-m) (ki-m) pendekatan (rnm2) Tul (mm32) {rnm} (mm) {rnrn} (N) {mm) {tkn-m)

4 | 3000] 2400 | 7e6384| 95480 oa2s|  0.0021 168000 -ep20| 188495| 7439800 14784] 17393  7530800| 232608 175382 140305
4 | 2000 3200] se9se| 111199 o0sza3[ 00014 224000( w8020 251327| 10053080| 19792 23100] 10053080] 310144 311790 249432
4 | enoo | 4800 | 111284] 1391.18] o0302] 00008 535000f “1a022] 380133] 15205308| 296.14] 3s078| 15205308| 465083] 707188| £65750
4 | 7000 | 5600 | 121526] 151908| 0242 onone 392000| 6025 392685| 15707960 308.03| 362.35] 15707960| 5446.00| 8554.56] 684354
5 | 3000 | 2400 | 112445| 1a0s56] 1.220] 02041 1680,00| _"w0a0| ise495| 7530800 1avp4| 17393|  7s3oe00] 2326.08| 178382 t4usgs
5 [ 4000 3200] 1312.68] 164085] 0g01| 01021 224000) csoon| 251327] 10053080] 197,12 23190 10053080{ 310144 3117.90] 249432
5 | enoo [ 4800 | 165124] 206405] 0448] 02012 336000 1o022] 3801.33] 15205308|  298.14| 35078| 15205308| 4650,83] 707188 s45750
5 | 7000 | 5600 | 1808,12] 2260,15] 03s0] 00009 392000| *BD6| 392699| 15707960] 308.03] 362,35 15707960| 544600 855456| 684354
8 | 3000 | 2400 | 1941.47] 242684] 2407] 00084 260231 6025 204522| 11780880| 23100] 271.76] 11780880| 228450 269134| 216307
8 | 4000 | 3200 | 226782| 283478] 1384] 00036 227981| 6020| 261327] 10052080{ 197.12| 23190 10053080] 310144 311790] 249432
8 | €000 | 4800 | 285136] 356420] o0773]  0.0020 336000 *i0022| 360133| 1520530:8] 298.14] 35076] 15205308 465093] 7071,88| 285750
8 | 7000 | 5600 | 312524] 300655] 0523] 00016 302000 el a2e99| 15707960 30800| 36235] 15707960] s446,00] B55456] 6843 64
10 | 3000 | 2400 | s11902) 3seseze| 33ed] ovosr 4180,67|  wp o) asos 4| 19534962| 38500 48204] 19634952 220750] a33a42| 346753
10 | 4000 | 3200 | 365056| 4s6320] 222 0res? 306085 6Dve| 392699| 15707960| 30800| 35235] 15707960 304600 478465 382772
19 | €000 | 4800 | 460839] s75798] 1250]  oco3? 336000| ‘8025 392699) 15707¢60| 30800 362,38 15707960] 4s46.00] 7297.92| 563634
10 | 7oo0] 5600 | s05546] 631933] 1008]  ocoo6 392000] *emosl 204524] 11780c60] 23100] 27176] 11780960| s464.50| 648127 stegor

&F

L.



PERHITUNGAN TULANGAN GESER

LNT] Lw | bw d her Ve A 0,65Vn Mu Ve AV/S? |dipakai.| S2 pH  dipakail S1 v
(mm} | (mm) | (imm) | (mm) (L0 (k) (dN) (kN) Tul -H | (mm} ToelV | (mnm)
4 13000 ] 16000} 2400 | 30000 232.7| 9096 14240786 30000 320.0] 0120 2D16 | 500 | 0.0040| 2016 | 500 | 0.0040
4 ;4000 | 16000] 3200 | 80000 304 6| 10400] 18987715| 20000 519.9| -0.040 - - - - - -
4 {6000 | 16000} 4500 | 8000.0 3355( 12937 2848157.3) 8000.0 1143 4| -0.227 - - - - - -
4 17000 | 16000} 5600 | 30000 34731 14294 3322850.2| © 8000.0 1616.7| -0483] - - - - -
5 1300020000) 2400 | 100000 . 411.5| 1146.2| 14240786 10008.0 289.01 0358 2016 | 500 | 0.0040f 2016 | 500 | 0.0040
5 14000|20000| 3200 | 10000.0 | 44238( t2116] 18987715 100000 455 5] 01764 2D16 | =00 | 0.0040f 2016 | 500 | 0.0040
5 {6000 |20000) 4800 | 10000.0 | 436.9; 16406 2848157.3] 10000.0 938.6 -0.0991._ - - - - - -
£ {7000 20000] 5600 | 100000 | £03.7| 18048 3322850.2] 10000.0 1278.3| -0.225 - - - - -
2 | 2000 [32000| 2400 | 160000 | £165] 2211.0] 14240786] 16000.0 259.0f 1.038] 2D10 | 150 | 0.0052| 2D10 | 150 | 0.0652
3 1400032000} 3260 | 160000 | £956| 24925 18927715 16000.0 3854 0.772) 2D3 | 120 | 0.0039] 20& | 130 | 0.003¢
5 | 6000 | 32000 4800 | 16000.0 | 1006.9! 3042.7| 2843157.3| 16005.0 730.3| 0426] 2016 | 500 | 0.0040| 2D16 | 500 | 0.0040
£ | 7000 {32000] 5600 | 160000 | 10496 33153] 3322850.2{ 160000 9474| 0.298} 20316 | 500 | 0.0040| 2D16 | 500 | 0.0040/
10 | 3000 | 40000} 2400 | 200000 | 127851 3094 4| 1424078.6] 20000.0 2544 1.764) 2D12 | 130 | 0.00287] 2012 | 130 | 0.0087
10 {4000 |40000| 3200 | 20000.0 | 1399.9; 34499 1893771.5| 20000.0 375.8] 1.388] 2212 | 160 | 0.0071] 2D12 | 160 | 0.0071
10 | 6000 | 40000 4800 | 20000.0 | 1572.8) 41427} 2843157.3| 20000.0 6824 0.905{ 2D12 | 250 | 0.0045f 2012 | 250 | 0.0045
10 § 7000 | 40000 | 5600 | 20000.0 | 1639.5| 4486.1] 3322850.2] 20000.0 871.5| 0.737] 2D12 | 200 | 9.0038} 2D12 | 300 | 0.0033

N ;



