BAB I

PERHITUNGAN KONSTRUKSI

3.1 Perhitungan Perencanaan Atap
Hasil perencanaan atap gedung. Studio Audiovisual sebagai berikut:
b Data:

a Gording 60 76 kean

<

b, ternit dan plafond = I8 kgm
¢ Penutup atap = 30 kg

d. Beban hadup = 20 ke

e, = 2400

P 0x10°

£ Fu = 3600 kelem®

o
ol

Gambar 3.1 Rencana kuda-kuda
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2. Hasil perhitungan perencanaan atap

Tabel 3.1 Hastd perhitungan perencanaan atap

Hamngi Panjang (o) ‘ jents Profil n baut t'ia’p”_i'om
| | batang ‘
NI TS icﬁi;}x\.”"”"ﬁ"’ji'féﬁ,'\‘fsb}s 2410
TTTTI06T T tdkan 2 SOS0N3 21
A3 2067 tekan 2L SONSONS | 20120
A4 D 0OR7 . tekan 21 50850x5 2¢ 172
B1 g% o glATIR g | 2L SUXSURS 24102
R JANE B T 36 Bt NG 20172
133 175 ik 121,50x50,\'5 D1
i34 175 ik 21 50850x5 24172
Dl | 2067 oo tekan | 20050x50x5 D1
D2 2.067 C tekan 2L S0XS0xS 241
Vi 1099 | tark 21 50x50x5 D112
Y 22 N ik iz S0 50x 5 212"
S DL tarik 21 SOx50x5 D10

Perhitungan lengkap perencanaan atap terdapat padadampiran.
3.2 Perencanaan Plat Lantai
Perhitungan plat fantai gedung Studio Audiovisual sebagat berikut:
1. Dhketabut ;
a. tebalplat - 0.12m
b, tehal pasir 1 0.05m
¢. tebal spesi 003 m
d. tebal keramik 1 0.0l m

bj beton : 24 kn/m’

o
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(9

. bypasir: 16 Kn'm’
o bispesi 24 Kn'm’

o b keramik - 20 Knime

i beban mdup 2 2.5 K

3o 020 Mpa

k. v polos { untuk senghany. dan pada plat lantai) - 240 Mpa

I v deform ( tulangan pokok balok dan kolom) 400 Mpa

m. - 0.8 faktor reduksi kekuatan untuk pembebanan lentur tanpa aksial)
v ] t :

Perencanaan pembebanan .

[t}

Gambar 3.2 Duncnsi plat lantas
a. beban matitWD)
1) “berat pelat = t pelat x bj beton = 2.38 kn/m”
2y berat pasir ==t pasir x by pasir =08 ki
3 berat spest = tspest x bj spesi—0.72 knm®
4y berat keramik = t keramik x by keramik = 0.2 kn/m’
b. beban hidup WL=4 kn m”
Coqu= 2wt oy o 1192 kn/m’
Perhitungan momen

-

Mu(Ixaxdyayy  (£30001 qu. o

N



C.

36

Hitang nilai Iv/Ix untuk mendapatkan faktor perhitungan momen x vang dapat
dilinat pada buku Gideon seri 4 table 14,
a4 momen lapangan arah

food

s 1143 hihat tabel didapat 0,001x 0,034
X

33
maka Mix - 0001 qu. 1"

= 41192 357,

-~
-
<
‘)
RN

= +496 kn-m
b memen lapanganarah'y

i 4

~— = 1143 lihat tabel didapat 0.001x = 0,022

IAY 20

maka Mlv = 0001 . qu . . x
201 92035 0022

e

momen tumpuan aral x

Rl

= = 1143 Iihat tabel didapat 0.001x = 0,063

Iy 35

makaMix = 0,001 qu. " x

2 ~
=+ 11,92 35 0,063
= +£9 199 kn-m
momen tumpuan arah y
o4 : . .
— = —— = L1453 lthat tabel didapat 0.001x = 0,051
x 35

maka Mty = 0001 qu . N

N

1192557 0054
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- L7885 kn-m
perencanaan tulangan
d o tpelat- p - 03 45,
120 20 0310

95 min

i 09d

-85 mm

O

(4.96/0.8)
= 36038 mny”

(Mulgy, .
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480,32

. 14 .
Asmin = bl b 1000 mm (Unjauan per-meter)
RAS

. 1000.95
240

SSS4 7 mme

1 33, A8 A01.85 mm”
1330 A, 206023 mm

11 b ) 2
1,33 Ast, = 745 31 mm
1A - ~ 2
[330AS;, = 038 83 mm

1. chekonilal As=As min
Jjika As<Asmindan 1.33As < As min—, As min dipakai

dika AsAs min dan 133 As <As min —» 1.33As dipakai

As pakai Ix = 401,85 mm”
As pakai Iy =200.23 mm”
As pakar 1x =554.17 mm’
As pakai ty =554 17

| menghitung Ag =14 7.’
dipakat ¢, = 10 mm
Ad=785 mm’

.. menghitung jarak tulangan

A¢.1000
N7 s
As

P



. 78.5.1000
Noarah x0T
401.85

- 19535 mm

785 1000
Narah Iy

26073
< 301.65 mm

x arah ix -

Narah tv =

I dicoba tulangan ;

arahi I : Priag ks = (A 1000 x

(7851000200
= 39230 mmr
araltly : Priogs As = (A¢. [000)x
~(78.5.1000)/240

it
= 327.08 mm-

aralutx - Proye As = (A

). 1000 )/x
=(78.51000y/110
= 713.64 mm-
arah ty © Pross As = (AG.1000)/x
=(78.5. 1000150

— 2
= 603.85 mm~



40

m. Kontrol Mn

sy

" N As v (d-a2)y Mo/ g
ORS [ eh

a

3925240

().85.20. 1000

arah In @ 554 mm

Mn = 392.3.240(95-(5.534/2)) 10706
= 8,68 kn-m =~ 1 33 Muw/g= 825 kn-m ... aman

327.08.240

e 4,61 mm
(.85:20 1000

arah lv.a

N = 327.08.240.(95-4.61:20 1076
727 k- - P33 Muw ¢ 534 kn-m L aman

71364240
arab tx a 7 10.07 mun
085201000

M =713.64240.(95-(10,07/2)) 1070
4541 kn-m - 133 Mu/gp - 1529 kn-m o aman

603,85.240 |
aralfty a = —————=8 52 mm
(.85.20.1000

M = 603.85.240.(95-(8.52/2)) 1076
= 1315 kn-m» 133 Mu/¢= 13,11 kn-m .. aman
Selanjutnya hastl perhitungan plat lantai toko buku, atap dan selasar terdapat

pada tabe! dengan perhitungan lengkapnya terdapat pada lampiran.



Tabel 3.2 Hasil Perencanaan Plat Lantai studio

T T T T e e .
Lantai studio 4x3 3 m~

 Perhinmgan M ] My |

] Mu (Kn m) Loete8 321000 | 91992 fwst
Mu/ ?o 7()'3‘f 1o1sss 11499075 W)fwmwj
! 133 Mug 82537815 s-m(m_x 15,293769813. 10893,
o Aastnm?) TR0 T (9560 | S6038 148033
o I33Astmm 40223 ‘ 26027 ; 745 31 T 658‘54‘?
| Asminmm™ 55407 155407 1 55407 55417
S ks () 007300417 3064007 306417
A perk (min’) 5402,2, | 26007 | '554.,1"7"""554;1'7"f
ik wlangal (m) BETEATRS 301 (>1"Tf”71”11".§ e
Dy pakan Clangan Pm-700 11(,-740 Pi- 110 fpm-xsog
T Astersedia nim) ;‘"mv sol 708 71300 60385
\ ¥ 4 1007 e85
N 1540813 4“‘12 14997

o M LT 868R0TT17076257 1]

| Nontrol CoAman L Aman

| |
f g
aldn |sdiman \

i



¢V naseng b1 | N
U L.dbitadt LORO DURU

< - P R
Lantal toko buku 4 X >, > m

Perbitungan

Mu (Knm) )

133 Mu'd

As perdu (nun™)

Jrk tulangan (mm)

i
[ S
i
i

[oMIx Ay

TUH96468 321244

5y

A YATSY) RS
A, L

h

<
A -

‘

8233781 5.34006813

30243 {9309

o Mix Mty

C0.19926 | 7.8850

1

H
P

1o

5.2937698113.10893

-
40223 26027

354007 0 334007

FO0ALLT

2006417
0223 © 26027

19316+ 30161

35417

‘
064 17
;
1
|

55417 554,17
141.63

141.65

Di pakai rilangan

Pro- 2000 Py - 240

i

Pll,’)' }}O ?PH)‘ 130

As tersedia tmm) 39250 0 327.08
A L 5 s 162

hin 1308801117 270257
Kontrol Alldn Al

603.8

5

10,07 8,52
A S g A A 1A o
Fi1d. AU 242 [ 1D 1475
e
aman i oaman




Tabel 3.4 Hasil Perencanaan Plat Lantai sclasar

Lantai selasar 2,8 x 4 m’

Perhitungan Mix Mly Mtx Mty
Mu (Kn m) 2.59736064/1,6806451214.812756484,12521984
Mu/¢ | 3.,2467008 | 2,1008064 16,0159456 531565248
1,33. Mu/¢ 4,3181120 2,7940725 1 8,0012076 16,8581779
As (mm°) 19,78 127,97 | 36647 | 314,12
1.33 As (mmz) 263,04 170,2 487 4 417,78
As min (mm") 443,33 44333 44333 | 44333
As maks (mm°) 245134 |-2451.34" | 245134 | 245134
As perlu (mm”) 263,04 1702 44333 | 417,78
jrk tulangan (mm) 191,0 295,17 113,32 120,26
Di pakai tulangan Pg-200 | Pg-200 | P3-100 | Pg-120
As tersedia (mm) 251.2 2512 502 4 418.67
A 3.55 3,55 7.09 5,91
Mn 447 447 8,74 7.34
Kontrol aman aman aman aman




Tabel 3.5 Hasil Perencanaan Plat Lantai atap

Lantai atap 2.8 x 4 m

Perhitungan Mix Mly Mitx Mty
Mu (Kn m) 1.744 1.128 3.232 2.77
Mu/¢ 2.1804 | 14109 | 4.0402 @ 3.4609
1,33. Mw/¢ 2.9000 | 1.8764 | 53735 | 4.6059
As (mm°) 132,83 | 8595 | 246,12 | 21096
1.33 As (mm°) 176,66 | 11431 | 32734 | 280,57
As min (mm°) 44333 44333 | 443,33 | 443,35
As maks (nm®) 2451341 2451,34 | 245134 | 2451.34
As perlu (mm”°) 176,66 | 11431 | 32734 | 280,57
jrk tulangan (mm) 284,39 + 43951 | 153,48 179,1
Di pakai tulangan Ps-240 | Pg-240 | Pg-160 | Ps-180
As tersedia (mm) 20933 | 20933 3140 279.11
a 2.96 2.96 443 3,94
Mn 3,74 3,74 5,56 4,96
Kontrol aman | aman aman aman
Tul susut pakat P:-240 | Pe-240 | Pg-240 | P3-240
3.3 Perencanaan Balok Anak
Perhitungan Balok Anak By
beban plat balok By:
Bo 35
t
h:p4ﬁ
3.0°

Gambar 3.3 Jenis pembebanan balok anak

h
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I, Data:
a.  berat jenis beton =24 kn/m”

3 1 ; Z
b, g pelat 1192 kn/m
¢ asumst ukuran balok 023x04m”
d. tnggr tembok (lantat 1) “~4m

2. Penvelesalan:
a. pembebanan

1y beban pelat = () b

202 ke
3} beban tembok = beratiompor. (Lembok-Niion ). 1.2
=25(4-04).12
= 10.8 kn'm
b. Momen Mu
lihat faktor momen, Gideon dapatkan Mu, dan Mu-¢ | dengan ¢ 0.8

1/24 1/9 124

ST ST 2

Gambar 3.4 Pembagian [aktor momen
Mu  ={ l./2'~‘¥‘).qu.lz
(17241251835

= 12.85 kn-m




Mu'd 16.07 kn-in
Mu o (U hquld
(11251835
= 2804 kn-m
Mu/d = 35,05 kn-m
Mu = (19)qut
=(1/9).25183 5°
34 28 kn-m
Mug 4284 kn-m
¢. penulangan balok
data:
[y £¢ |20 Mpa
2y fvuhir 390 Nipa
3y gtul pokok = 20 mm
4y gtul sengkang. max 20 mm = 10 mm
Sy £ =085 untuk ¢ <30 Mpa
untuk £ e-30 Mpa = 0.85-0.008.(¢30)>0.65
d. perhitungan:

083 e B 600
00 = — A —
NS L6004+ A

Ao,ss.zo.o.ssi/ 000

390 1600 +390 )

=0.022

D — 0,75 pb



073022
= 0.017
P = LA
= 1.4/390
0.00359

diambil p = 0.5 P - 0.008:4

7’
y
U
O
Z
m
.
) 2

diambilt b = 200 mm : dperte = 269 mm
coba ukuran balok :

b= 200 mm : d = 400 mm



hi[l’n]g d]‘:xk:u - hi‘s!iwk'pb_ ¢ *L31!2P~411‘¥—()‘5‘ (/) tul. pelat
=400 - 40 - 10 -0.3.20

A0 mm

cek Ay i dipakar wolangan sebelah, pka dpa

rangkap.
Karena dpas = dperie, dipakat tulangan sebelah
tulangan sebelah

iy,
Ml ¢
Rnl\exmw T

b~

47 K1
— ,Jf'}’f S
2003407

1.8529

R,

Yo =
Fros Rn

e

o ’)(
L8529 4 6084

2.9669
=0,0052591
ASpare =0, -b.d
= 0.0052591.200.340
=357.619 mm*

ambil jumlah ¢,y dan hitung Asyi— A ¢ > As

diambil tul 2016 : As,y — 40192 mm” - As - 357.619 mm”

periksa jarak tulangan :

e dipakar tulangan

. aman

48



Gambar 3.5 Penampang balok
X Dpgior-2.(arak fuar ke tulangan sengkang + i wngkang)
2000 2425+ 1
130 mim
jarak antar tulangan:
gk =t § )20 dengan - gumlah tulangan
= (130 (2.16)¥2

=49 mm.

Pertksa untuk Mu/d 35,05 kn-m

Rnlunn ol ’/”' f/)
/7.5/‘
35,0510
Ry - £5.1 ()’
200.340-
{516
AMu/ @

Jor = e 1%
M / (lﬁm;x\
35.05

=2 00084 0.00687
42 84

ASpin = pmin.b.d
= 0.00359.200.340

Rl
=244 12 mm”

49



=292 6 mm~

Kontro! tulangan:

\s min

. . )
dipakar tulangan:20.16, As,y = 401,92 mm™ ~As,.. = 292.6 ... _.aman

Mu/d =16.066632 kn=m

Mu/ ¢
\\ ) . ASharu
Muid,
)‘
= 04 666357.6(0
42 .84
I3 129As = 24402 min® maka dipakai Asmin = 24412 mm’
dipakai tulangan 2616, Asg - 401,92 min- SASpa ¢ 24412 0 aman
Tabel 3.6 Perencanaan balok anak
Perhitungan  Balok Ba0 Balok Bal | Balok Ba2 |Balok Ba3
Mu/é (Kn/m) 67.,204585 71.8 51,03 67.2
tulangan 3D16 3D16 2D16 3D16
Mu/d (Kn/m) 61,1 65,27 23,39 61,1
tulangan 3D16 3D16 2D16 2D16
Muid (Kn/m) 67,204585 718 51,03 67,2
tulangan 3D16 3D16 2D16 3D16
Mu/$ (Kn/m) 61.095077 65,27 2339 61.1
tutangan 3D16 3D16 2D16 3D16




3.4. Perencanaan Balok Induk
I, Data:
a by 100 mpa
b " 20 mpa
¢ penutup beton (Ph) 40 mm

d.  diameter tulutama — 22 mm

¢. diameter tul tekan 22 min
I dimmeter senghkang 10 mm
¢ h=300mm =023m

b h=300mm=035m

i ¢ 0.8

Ld =200~ 61 = 439 mm = 04439 m
m. d%d =0.138952164
n. pb =0.021675
0. pmak= 001625625
p. pmin=0.0035
2. Perhitungan balok portal D lantai 2 clemen 21
a. »vomen Tumpuan
Mu = 1371 Knm

1\121__
hd?

Rn=

137.1

N



n
8]

=2371.1
dari data fy. tc’, Rn. d'/d lihat tabel Gideon 5.3.b didapat p = 0,008 > p
min = 0.0035. maka dipakat p = 0.008
As  p.bd

=0,008.300. 439

= 1053,6 mm°
dipakai tulangan 3D22 As tul = 1139,82 mm
As" =05.As

_526.8 mm” dipakai 2122

b. Momen Lapangan

Mu T4 Knm

A

Buiw F
Hel”

4

0304391
=1979
dari data tv, fc’, Rn. d7/d hihat tabel Gideon 53.b didapat p = 0,0£)07 <p
min = 0.0035, maka dipakai p. = 0.0035
As=p.bd
=0.0035.300. 439
—460.95 mm*
dipakat tulangan 2D22 Astul - 759 88 i’
AsT 05 As = 23048 nm- dipakai 21322

¢. “ulangan & Momen Nominal Aktual



n
(78

. 2 0y
Jumlah tulangan terpasang As - 3D22 = 113982 ™ (tulangan atas) dan

= s — A fy
083 f'ch

(1139.82 = 759.¢8).400
0.85.20.300

—29.8 mm
Mnak = (085 /" cab(d — (" 2+ (A8 frld —d' )
=(0,85.20.10729.8 10770.5 (0.439429.8.10712)))+(759,88.10"

8400.10° (0.439-0.061))
17933 Knm

MR 0.8 M nak

= 143 48 Kmn
M kap= 125 Mnak

=224 19 Knm

085S f e B
.fx':()()().(l—) 7 /J’ -

L e d

= 600 (1 , (),85.20.0.85.01 )
T (139,82 300.439) - (759,88 300.439))400.439 )

= 146 Mpa > fy = 400 Mpa ;maka dipakai ty = 400 Mpa
sehingga dengan cara vang sama didapat:
M nak™ = 179.35 Knm

Mokap = 22418 Knm



n
L

Perencanaan Gaya Geser
Vi - 1 1333 Kn(ujung kirt)
-13.38 Kn (ujung kanan)
VIo= 1 7,83 Kn (ujung Kir)
-7.85 Kn (ujung Kanan)
VEL 7 -75.18 Kn (ajung Kirn)
-81.9 Kn (ujung kanan)
Vanan = 81,74 Kn_{ujung kirn)
= 7502 Kn (ujung kanan)
Mkap.b = 22418 Knm

MEkapb. 224018 Knm

Jeo Ve - VDIV

be

CAkap b i N kap'
vapb ()~7-(/)(.-E ap.n i ap b 105 )

I

~ 0.7.1.25

DR 05,1333 +7.83)
2.5 |

P 22418+ 22418
= 17915 Kn
Vb 1.05. VD VIR VE)
= 1.05.(13.3347.8344/1.-75.18)
=.29352 Kn

Vb = TOSAVDHVL+/K.VE)

1,05.(13.33+7.83+4/1.81.74)

Vu pilih adalah nilai terkecil negatit’ atau positit’ antara Vul, Vuabin,
Visboaen. sehingga didapat Vu pilth = 1792 Kn. Dari hitungan diagram

sepitiga diperoleh Vub didaerah plastis diperoleh 1714 K.



Gambar 3.0 diagram segitiga tegangan gese

CSCr

Vsmin=1/3b.d

< 13300139007

Vs = Vub/0.6
704700
= 2857 Kn
S 2 AV

2025 7 107240 439285710

=597 < d/M4 = 4399 = 109,75 maka dipakai 8 = 59.7 mm
dipakai 2P10-100
periksa

Vubip = Ve + Vs

171408 <0+ 2837

S0



N
(@2

21425 <2857 ... OK

Vub di luar daerah plastis diperoleh: 1614 Kn

ve - ({76 )md

(V2076 )300 43910
= 24045

Vsmin= 1/3.b.d

A3C )’3
A% m,’()‘(‘) - Ve : o
qll A0.6 -24045




Has:1 perhitungan balok induk portal terdapat pada tabel berikut -

Tabel 3.7 Hasil perencanaan balok induk portal A

[r

lLantai/ \ U\man

clemen ‘ balok

\
—
1

|

!

\

i

\

|

i

i

(mm) !'

—_ —

' sloop/16 1300/ %oo ’“’if

i

|

i

‘,._4 —_— L

T 300/ 3001
RN ;«)o 300f
TT0 ‘soo,soo

s ~(o’soo’

Perencanaan r;a;z;z{"nahf Portal A o |
e — .—___{

rulang(m tumpuan | lulanmn ldpdm«m ' tulangan geser

i
1

| B T SRS —
- hvatas | nbawah | plastis ﬁLu(u plastis |

J

I

[

4

— - L [ 4‘ _7~‘;,,,,..,,ﬁ_u‘f.‘77._.,,7«* —L !
20 2D22 1 2D22 T PI0-90 | P10-210 T,
r

i

L 2D22 | 2D22 " P10-100 | P10-210
o T 3P10 100\ P10- 7107

It 221 1()()/30()’ 3022 f ;

it 3/24 ; \OO DOO\

2526 w(O \()O

1 Atap/27 ww) xuu‘ 2D22

f 2829 1300/500

2022

| by ‘r {
=2DIN 12 D22 I P10-80 < Pmn(ﬂ
| 'r

2D22 : 2D22 4 P1O- mo; P10-210
T 2D22 5721:)22 21)10 1703 PIO—2]OT‘
| 2D22 | 2D22 T PI10-100 | P10-210 |
"‘?’77637 ‘ 2D22 ) P10- 100‘ P10-210 ;
D22 m> PI0-100 | PI0-210 |

2N 0D22 '10 roo' 1)1’0121'6



Tabel 3.8 Hasil perencanaan balok induk portal B

Perencanaan Balok Ihdlrlkerl'aleB -

Lantai/ I Ukuran | tulangan tumpuan | tulangan lapangan tulangan geser

Elemen balok

L o(mm)

i
|
J —— :
. plastis | Luar plastis
|

natas | nbawah | uatas | nbawah |

Sloop/16 13005000 202271 2p22 L a2 |y plosos | Pioai0]

- 50073000 2023 | 2023 | 2D22
5

7
1 1/18 13005000 4p22 T 3D | D22 | 2P10-80 | P10-210 |
19207 1300/500| 4D22 | 2022 | 2p23 2D22 | P10-100 | P10-210 |
L2721 1300/5007 4D22 . 2D22 2D32 . 2D22 12P10-80 | PI0-210
/22-23 1300/5004 4D22 | 2D22 | 2D22 | 2D22° | P10-100 | P10-210 |
It. 324 1300/500 3D22 | 2D22. 2D22 | 2D22 [2P10-100] P10-210
12526 1300/00] 4D23 | D31 2D22 | 2D22 1 P10-70 | P10-210
atap/27 1300/500| 2D22 | 2D22 | 2D22 . 2D22 | PI0-100 | Pl0-210
/2829130045000 2D22.2D22 2p22  1ap22 | Pl0100 | P1O210
~atap/33 §3oor500 2D22 | 2D22 2122 | 2D22 FPI0-100 | P10-210

SRR 5005007 2022 ap22 ap22 !t D22 Apio-100 P10-210 |
‘ : ) i | . ]

D22 P10-100 | P10-210
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Tabel 3.9 Hasil perencanaan balok induk portal D

Perencanaan Balok induk Portal D

Lantai/ | Ukuran | tulangan tumpuan | tulangan lapangan tulangan geser
Elemen | balok | natas | nbawah | natas| nbawah | Plastis |Luar plastis
(1)
Sloop/16 |300/5001 2D22 222 | 2D22 2D22 P10-90 P1G-210
/17 300/500] 2D22 2D22 | 2D22 2D22 P10-100 | P10-210
It 1/18 1300/500f 3D22 2022 1 2D22 2022 2P10-1001 P10-210
/19-20 1300/500| 4D22 2D22 12D22 2D22 P10-100 | P10-210
It. 2/21 {300/500] 3D22 2D22 p2D22 2D22 2P10-100] P1O-210
[ 2003 13007500 4D22 2D22 1 2D22 D22 P10-100 PI0-210
It. 3724 1300/5001 3D22 2224 2D22 2D22 2P10-1001 P10-210
/2526 {300/500f 4D22 ] T D22 P10-100 | P10-210
alap/27 1300/5001 2D22 222 | 2D22 2022 P10-100 | P10-210
/28-29 {300/5001 222 2022 1 2D22 2D22 P10-100 | P10-210

Tabel 3.10 Hasil perencanaan balok induk portal H

Perencanaan Balok Induk Portal H

Lantai/ | Ukuran | tulangan tumpuan | Tulangan lapangan tulangan geser
Elemen | Balok | natas [nbawah | natas | nbawah | Plastis |Luar plastis
{(mum)
sloop/16 1300/500f 2D22 | 2D22 2P22 2D22 P10-100 | P10-210
17 300/5001 2D22  2D22 21988 2D22 P10-100 | P10-210
Lt 1718 1300/5004:3D22 | 2D22 2022 2D22 ~12P10-100] P10-210
19-21 {300/50071 4D22° | 2D22 i ¥, D= P10-100 | P10-210
Lt 2/22 |300/500 AD22 | 2D22 2D22 2D22 2P10-100f P10-210
23-24 1300/500( 4D22 | 2D22 2D22 2D22 P10-100 | P10-210
[t 325 1300/500]1 2D22 | 2D22 2D22 P22 P10-90 P10-210
/26-27 1300/5001 3D22 | 2D22 2D22 2D22 P10-100 | P10-210
alap/28 1300/500] 2D22 | 2D22 2D22 2D22 P10-100 { P10-210
129-30 13()0/’500 2D22 1 2D22 2D22 2D22 P10-100 | P10-210
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Tabel 3.13 Hasil perencanaan balok induk portal 2

Perencanaan Balok Induk Portal 2

Lantai/ | Ukuran | tulangan tumpuan | tufangan lapangan tulangan geser

- ~ alAl T - -

Elemen | balok | natas | nbawah [natas{ nbawah | plasts nonplastis
{mm)

sloop/45 12G0/350) 2D19 2D19 D19 2D19 P10-70 P10-145

/46-49 1200/3501 2D19 2D19 2D19 2D19 P10-70 P10-145

It. 1730 {290/350( 2D19 2D1Y 2Di9 2DI9 P10-70 P10-145

/51-57 1200/3501 3D19 2D19 2DI% 2D19 P10-70 P10-145

It. 2/58 1200/3504 2D19 219 RADIRY 2D19 P10-70 P10-145

/59-65  {200/350] 3D19 2D1Y 2D19Y 2D19 P10-70 P10-145

It. 3/66 [200/350% 219 2D19 2D19 2D19 P10-70 P10-145

/67-73 1200/3504 3D19 2D19 2Di9 2DI19 P10-70 P10-145

atap/74  |200/3501 2D 19 2D19 2D1Y 2D19 ’10-70 PP10-145

75 20073501 2D19 2D19 2D19 2D19 P10-70 P10-145

[76-81 1200/3504 2D19 2D1Y 2D19 2D1Y P10-70 P10O-145

3.5. Perencanaan Kolom
Percncanaan-kolom 2D portal D
I Data:
a. Ukuran kolom :
b A0 mm Gl
h =600mm =06 m
b, Ukuran balok :
b=300mm=03m
=300 mm - 0.5 m
¢. 1-03h 0108m

d. fc=20mpa



2

oy

q.

d.

fv deform 400 mpa
ty polos = 240 mpa
Fc - Lg—4700N¢ - 2101904 mpa = 21019039 0 kn/in"2
le { Inersia kolom ) = 0,0072 m™4
lg ( Inersia balok )= 0.003125 m"4
tinggi kolom :
hpondasi — 2 m
panjang balok :
bl =28m
Ib1' (bentang bersilibalok )y~ Ibl -~ b kolom =2 4m
b2 =7 m
b2'=66m

cm < | (unbraced frame)

0065
Qo =125
d'= 350 mm

d=h-d =550 mm

2. Perencanaan kolom tengah portal D elemen 5

Datamomen:

M s = =34.03 Knm
My pavean — 2403 knm
M e & 2917 Knm
M bwan - 3.9 K

M s = -38.02 Knm



My pawah = 156,87 Knm
(atas) 1.2 Mp+ 1.6 My = 1.2.-34.03 + 1.6.-9.17
-55.51 Ko
(bawah) 1.2 Mp ¢ 1.o6M; = 122403+ 1639
= 35,08 Knm
(atas) 1.05.( Mp+ M, )= 1.05.(-34.03 +-9.17.0.6)
Mb = -41.51 Knm
(bawahy 1.05 ¢ Myt My ) = 1.05(24.03 +3.9.0.0)

Mb = 27.69 Knm
(atas) .05 M, - 1.05.-58.02
Ms  -60.921 knm

(bawah) 1.05 M= 1,05 156.87

Ms = 164 71 knm

(atasyMb + Ns -41.51 + =60.92

102 43 Kom

(bawah) Mb i Ms=27.69 ¢ 164.71

=192 4 Knm
(atas) 1.05.( Mp+ My (4 DN )~ 1.054-34.03 +-9.1 7 +4.-58.02)
= 289044 K

(hawahy 105 CMy My i DNy ) - 10502403439+ 4.156 87)

= 088.18 Knm
b. Data gaya axial:

P 303,534 Kn

Pl) bawah '33088 Kn
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P = -12291 Kn
Poiwan = -122.91 Kn
Pis = -331.22 Kn
Py bawan 7 =331.22 Kn
(atas) 1.2 P ¢ 1o P 1.2-305534 + 1.6.-1229]
—-30331 Kn
(bawah) 1.2 P, + 1.6 1233088 + 1.6.-122.9]
=-39372 Kn
(atas) 1.0S.(Pp+ Py~ 1.05(-305.54 +-12291.0.6)
Pb =-398.25 Kn
(bawah) 1.05.0 P, =Py ) 105.(-330.88 + -122.91.0.0)
Pb = -424 86 Kn
(atas) 1.05 P;-= 1 05 -331 22
Ps = =347 78 Kn

(bawah) 1.05 P,  1,05-331.22

Ps = -347 78 Kn
{atas)»Pb ~ Ps = -398 .25 + -347.78

=-746.03 Kn
(bawah)y Mb + Ms = -424.86 +=347.78

=-772.64 Kn

{atas) Pu pakat = -363 31 Kn
(bawah) Pu pakai = -593 72 Kn
(atas) LOSCP, Py 105.0-305.54 ¢ -122.91)

~-449 87 Kn



(bawah) TOS( Pyt Py 1.05.(-330.88+ -122.01)
= -47648 Kn

¢ Perhitungan Momen Rencana (Mc)

I
\

4.4 m

BT

Gambar 3.7 clemen kolom

MA =102 4 Knim

MB =192 4 Knim

PDA =-305.54 Kn

PDB = -330.88 Kn

PUA = -746.03 Kn

PuB = -772.64 Kn

e = M/Pu
=192.4/746.03
0258 m

i = {15 1 003 h)yem

{15 1 0.03.60) em
33 ¢m

70,033 m - 0342 m, maka dipakai ¢ = 0.342 m



Wa T Wp T :_m R —
(o fe
ey
57( 21019039.00072) (2101903900072
~ 14 R 40
VA - B —————

v( l()]‘)()?‘) 0.00312 5 \ ()19() 9.0, ()()3]7D)
) l [+
—_— 2,8 ) N S

=220

FO19039:0.0072) 7]()!‘)0")() 007
2 2| %)
BU - - 4
( 7]()1‘)()“()() 003125 210190390.003125
s 2101903 M ’ 1
={ 28 A 7 )

lthat nomogram unbranced frames. didapat k = 1,75

17544
’ 0.1

@]

=42.78 > 22 dan < 100, maka termasuk kolom panjang, dipakai
konsep perbesaran momen.

(/( 1o/ 7«)
(1 1)

Pc= -~

7186?99

(1.75.4.4)



= 309971
Sh - C'm
R DA
l( Pu )
vy
|
- S
IJ 746,03 :
L 0.65.3099.7 )
[.59
. 1
oS =1

IAI( >ln !

L‘ (ﬂ};/’(' J

I
£ 350643 746.03
| = +* +
k\().(15.258().2‘) 06530997  0,65.1056.6
=-025 < | .. diambil oy |

Mc T.ob Mb + o8 Ms
F50.-41.5 ¢ 1.-609
=-126.88 Knm
. Penulangan Kolom
Kolomtengah basement elemen 5
hk=44m
hKk™ =44 - hbalok
=4.4-05
39m
Ry —1
Mkapiga, = 224,18 Knm

MKap o = 299.09Knm

492 18

3 |
"
/ j

I

67
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Nkl 07 Rv.O0 (Mkapy,, ¢ MKapaaa)/hk 0 1HOS Ng
07 112522418 1 29909944 1 10514987
- 55393 Kn
Nuk2 = P05 Ng + 1.053.Pp 4K
= 44987 + 1.05.331.22.4/1
= 1841,00 Kn
dipakai Nuk minimum. vaitu Nuk1 = 55393 Kn
N omak = -102 4 Knm (atas)

M mak = 192 4 Knm (bawah)

A
. gAML,
’\/ R —+ ,"\/;, e
102.4
1024 + 1924
=035
od =1
Ik ( Ik ke \
kb= 7 s 080 L A tkap ki + 5 pthap bt |
Ik I Ikat )
4.4 (28 7 ’
108 28 5ali8s L2909
3.9 |24 6.6 |

/

= 158.8 Knm
Mu k2 = 289 04 Knm
Mu.k pakai = 138.8 Knm
Penulangan:
Nie - 126.8 Knm

Muk = 158.8 Knm
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N terpakai = 1588
Mufg = 138,8/0,65
244 31 Knm

Nu/p - 553.93/0.65

=0.29m
that gratik Mu,Pn didapat 1%, Ast = 1 %, b.h

[ % 400.600
= 2400 mm”
Asperlu = Ast2
= 24002
~ 1200 mm”

dipakai 41022 As tul = 151976 mm® > As perlu. - OK

runtuh tarik:

st/

h.d

= 0,0069
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Jarak tulangan 2pb 0204 0 2 dangrane P ((W72)-1).25 <D

Penulangan Geser
Vi = Muk soe  uKigean FhK
(1588 £ 2983 )39
1172 Kn
0.5. 0. Ve=(1+ (NubhNVIE/6.5.d05 6
= (1+ (553 ,937400.600)). (v20/6).400,550).0.5.0.6
= 113,84 < Vu ki perlu tulangan geser minimum.
Dipakai-tulangan geserd = 10 mm, Av =157 mm’,
S Ay b

o l

n

7.240.37 400
- 282.6 mm

dicoba 8§ = 250 mm

= 82.89 Kn
VI3 bad =¥20/3.400.550. 107

32796 Kn »Vs.. . OK, maka dipakai tulangan geser ¢0-250



Perhitungan kolom portal terdapat pada tabel berikut:

Tabel 3.13 Perhitungan kolom portal A

© Posisi

kolom

~ tengah

Tepi ki

[antai/
! elemen

i basc /5

_.
_

|
— |
gl
]
CC I

- base 4

PORTAL A

Perencanaan tulangan

r ” f
i tepickanan |

) 1

| kolom (m) kolom(mm)! lentur geser
' 11D22 | ©10-250 |
11D22 ‘
4D22 | ©10-250
4D22
6D22 | 010-250
61)22 '
4D22 1 010250
L AD22
b2 | 010250
p22 |
D22 | 010-250
4D22
4022 | 010-250
422
3.2 14D22 | 010-250
32 wp2 T
44 10D22 | 010-250
44 10D22
L A 4D22 | 010-250
4p22
4 4D22 | 010-250
4 4D22
5 4D22 | ©10-250
S

S an22

]



i
|
I
|
i

i
|
i
!

|

i

| |
Tengah | base /S |

! P
5 Lantai | tingg | r
Felemen | kolom(m) tkolom(mm)

Tabel 3.14 Perhitungan kolom portal D

-
ukuran | Perencanaan tulangan

{

geser
f 400/600 ©10-250
- 400/600 | 4D22
EREE - 400/600 | 6D22 | ©10-250
© 400/600 | 8D22
IR0 4 TT400/600 | 8D22 | 010-259
44000600 | 4D22 n
3T s T T 400600 O10-250
| s 100/600
Cbase d 44| 300600 | 1 010-250
f 44| 400/600
it 19 b 1400/600 - 010-250
| | 400/600 |
M0 44007600 010-250 |
| 100/600
L33 T 400/600 010-250
5 1T400/600
nan base/6 | 400/600 010-250
| A4 400600 T
19 41 400/600 2 | 010-250
1 400/000 -
22 4 4007600 010-250
4 400/600 |
C31s s - 400/600 | ©10-250
5| 400600 (4D 1 B




Tabel 3.15 Perhitungan kolom portal H

Posisi Lantai/ | tinggi ukuran | Perencanaan tulangan
Kolom ; clemen ;Kulom(m} Kolom{mm)| lentur Geser
tengah | It 173 4 400/600 | 4D22 | ©10-250
o ©400/600 | 4D22 “ '
TS 40000 | 4D22 ] 010250
g 1 400/600 | 4D22 |
It 3711 32 400/600 | s5D22 | ©010-250
32 400/600 | 5D22
Tepikiri | 1614 4 100/600 | 4D22 | ©10-250
| 4 400/600 |4D22
It 2/7 4. 400/600 | 4D22 | 010-250 |
il 100/600 | 4022
Ceadu 32 au0600 S22 010250
| L 32 1001600 [4D22
epl kanan : 116 4 400/600 | 4D22 010-250
— 400/600 | 4D22
2oy 100/600 | 4D22 | 010250
1 400/600 | 4D22
1. 3/12 32 400/600 | 4D22 | 010-250
32 400/600 | .4D22
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3.6 Perencanaan Pondasi

P4
J l F.Om
065 m A /
V4
|
’ J-4m
I \
>
2m

Gambar 3.8 Perencanaan pondasi P4
I Data: P
a.o tanah 200 Kn/m®

b. htnh keras ~ 1.om

¢ e 20 Mpa

d =400 Mpa
e ytanah = 15,9 Kn/m’
i vbeton =24 Kn/m'

z P=2169Kn
2. Perencanaan pondasi sumuran
By betonrsiklop =23 Ka/m'
o coba=2m
h pondast sumuran = 4 4'm

2

P pondasi sumuran = 025 w.d"h v
=025 1274403
31777 Kn

l) IOta] =P l).\‘nmunm

=2199+2317.77
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= 534,67 Kn

1
A perlu S
r)_l.m
334,67
200
=267 min°
: b
diameter sumuran perfu - fo 0
V0257

!
i
/

V005 34
= 1.84 1

dipakai diameter sumuran = 2

SN sSuMuran drambil = 700 Kn/m”
3. Perencanaan pondasi tclapak
Asuinsi (chal pondas 04 m
Ukuran kolom -
b = 400 mm
b =600 mm
Perhitungan:
Daya dukung netto -
q=hy 7 ha oy

121590004 29

= 28,68 Kn/m*

qgnetto= o

stuntirian ™ q

750 - 28.68



= 72132 Kn/m®

Dimensi pondasi bujur sangkar :

/)
A perhu = "
Y
334.67
72132
=074 m’
b vA
VO 74
— 0.86m

dicobab=1m A= mm"
[7)

T = pu Zewy

2169712

=260.3 Kn/m”

Perencanaan tebal pondasi telapak (syarat kuat geser) ;
asums! tebal pondasi = 400 mm
tebal selimut beton - =70 mm
¢ tulangan = 19 mm
d =t pondasi — t beton - ¢ tulangan

=400-70-19

=31 mm

Perhitungan geser beton untuk 2 arah



R
B1

Gambar 3'9 Penampang kritis dan permukaan geser beton 2 arah

B1 = brgion ! 2.2
=400 +311/2.2
=711 mm
B2 - Bigiomm! d/2.2
=600 1311722
=914 mm
bo=2.Bk+ 2.B2
=271+ 2911
= 3244 . mm
Vi pu( by — (131.32))
2603 (17 (7H4‘)‘H_l()"’))

91.69 Kn

{ 2 3 joo . X
- 7 242010 324410 511107
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- H65.83 Kn
tetapi nilai tersebut tidak boleh lebih besar dari nilat:
Ve s (4fe)bod
(4.N(20.101)3244.107 31 1107
= 570.71 Kn. sehingga dipakai Vc = 570.71 Kn
oVn = 0,6.570.71
= 34243 Kn
perilssa - Vua < ¢V
9169 Kn - 34242 Kn

Perhitungan geser beton untuk 1arah

& N

Gambar 3. 10-Penampang kritis dan permukaan geser beton satu arah
G = bpakai/2 -~ d - brotom

~ 10T 311400

-1t mm
Vi = pub.G

=2603 . 1.-11.107
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=.2 86 Kn

/ -
ve - [ L },/mx(/

L6

C] ) §
RN AR IR

;\ 6 /"

~7.33 Kn
dVe - 0.6.7.33

=439 Kn

FISLAM
@4,39 Kn ()}\ et

q.’iulangan untt

periksa |

VIS 3INOoam

wd. v

0.9311.400

< 10897 mm®



4 1.4 . \
Asmin — —f»;»./?.a/ . b~ 1000 mm (tinjauan per-meter)

L 003
400

= 1088.5 mm”
1.33.As — 144.93 mm-
As pakai = 144 93 min”

A 1000
Jarak tulangan %
"4‘\.;\;"@.‘
0253114197 1000
14493

= 1173 14 mm
di ambil jarak tlangan = 250 mm
dipakartulangan D19-250

1.1000

Jarakinlanean

As tersedia —

250

= TI33.54 mm-

— 26,67 mm
Mn = Asfy(d-a2) »1,33Mu/ ¢

= 1133.54.400.(311-26.67/2)-1 33Mw/

4
g




= 134966 Knm > 16,2268 Knm

Tinjavan terhadap beban sementara dengan lebar pondasi Im

M 1.3 Knm

P=2169Kn

A
I
])
=B 006 m
2169
/)
Grogjuds —

/;1( By — 2.;;)
2199

(12 0.000)

< L ) < < = A
= 219351 Kn/m™ < | 5.4, = 1,5.200 = 300 Kn/m® ... .aman

Perencanaan tulangan susut:

As tul susut = 0,002 b.d
=0.002.1000311
~ 622 mm?

11000

Jaral tutangan susut = I
- 5 PO

© (0.255. 141071000
622
126,206 mm
dipakai tulangan susut P10-120
VIA2/AT) = N(1.10007)/(400.600))
=2.0412 > 2 maka dipakai 2

Kuat tumpuan pondasi = ¢.0.85.fc” AT.VAT/A2
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~0.7.0.85.20.400.600.107 2
5712 Kn
suat tumpuan kolom ¢.0.85.1¢7. AL
= 0.7.0.85.20.400.600.10"

= 2856 Kn

periksa : Pu=<tkuat tumpuan pondasi < kuat tumpuan kolom

(2169 <5712 <2856 Kn

Tabel 3 16 Perencanaan pondasi;

sumuran P53 D2m -

Pondasi dimenst | Tulangan arah X dan Y | Tulangan susut
telapak Pl 1.8x1.8m DI19-180 P10-50
relapak P2 1 1 .81 .8m D19-170 P10-30
telapak P3| 1.oxtom |° D19-250 P10-60
telapak P IxI'm D19-250 P10-120
telapak PS Ixl m ‘ D19-250 P10-90
telapak Po IxIm D19-250 P10-120
sumuran P4 D2m - -

sumuran P6 D 2m -




