
PAIS IV

ANALISIS DISAIN BAP()K KOMPOSIT

4.P PemPsbubian

P^ bab ini dibahas mengcna, balasan anabs.s, contob hitungan analisis disain

dcngan metode ASD dan bRbD, pcmrograman komputer vang n.e.ipu.i .flowchart
dan program komputer dcngan bahasa BASIC. Adapt,,, pcmrograman komputer yang
digunakan dalam menganahsis balok komposil dcngan menggunakan metode ASD
AISC dan FRFD AISC ini bertujuan untuk mempcrmudah dalam mendapatkan basil
«™» b^ '-"Posil yang cfisien. Jika analisis dilakukan dengan cara manual akan
-emcrluhan ketebban dan waklu yang sangat lama, karcna sampel vanabcl yang
cukup banyak.

4.2. P.aiasan Analisis Disain

Dalam analisis disain balok komposit ini dipcrlukan batasan-balasc

spesifik agar bisa diperolch hasil yang scsua, dengan tiquan penubsan. Ad
oalasan-balasan Icrscbul antara lain :

- MnUi baja by - Fyr - 36 Ksi

~- Variasi mulu bclon ( Pc )=-= 3.0, 3.5, 4.0, 4.5 dan 5.0 Ksi

~Yb=2320 kg/nr ( berat beton normal )

~..arak anlar balok yang beraebclahan (bO )- 2.5, 3.0, 3.5, 4,0 dan 4.5 m
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Pcmiliban pro Pi! dilakukan dengan

- V'

J) J

cara trial and error dan dipilih mulai profil

Wyang terkccil sampai Pada profil vang aman jika d.disain oleh kedua
metode. Adapun pcmilihan profilnya mulai dan W10 sampai W40.

- Deban mati sctelah beton mengeras (qdc) hanya meliputi :

- Berat pcnggar.tung dan langit-langit = 18 kg/m2

-Tege!(3cm)-3x24 = 72 kg, m2

-Soesi (2cm )=2x2I = 42 kg/l^

-Pasir(5cm)-5xl6 = 80 kg/m2

-Finishing (2cm )=2x24 - 43 kg/m2

= 250 kg/m2

•Icbai slab dican dcngan menggunakan rumus SK-SNI 1991:

1T4xb0 (-! -i-Fy/(700x 145))

Variabcl paiqang bentang antara 8s/d 24 mdengan kelipatan 2(8m, 10 m,
12 m, 14 P1. i6m, 18 m, 20 m, 24 m).

Didalam analisis pemakaian variable panjang bentang (1), Jarak antar balok
( bO )dan mutu beton ( Pc )dilakukan dengan eara bergantian. Jika digunakan
-i-eia" :I panjang bentang berubah maka untuk vanabel jarak antar balok (bO )dan
™* '̂ 011 ( Pc ) tetap, jika jarak antar balok beatbah maka variabel panjang
--Kmg ( 1) dan mutu beton tetap dan jika vanabel mutu beton berubah maka
>™->j»r:-, bcntang (1)dan jarak anlar ba!ok (bO )tetap.

Berikut ini untuk memperrnudah dalam menganalisis maka dibuat bagan alir
y-ag rienmakan proses pcrcncanaan balok komposit.



Pagan Alir IVrcncanaa^^ Mclode PRFD
Data Peaencanaan J"1

Pgban sfruklur

Is- 1/24 bO (O.J (!'v/700 x 0.145)

b-'ix; •--• 1/8 qdc x IP

'V"i.i. ^ lASqllx 1/

Mas --'- 1/8 qds a b2

Va-(].2 {(;<ls I qdc) i 1.6 ql!) x 1/2

M,, - 1.2 ( Ml)r •• M[)S) i- |.(-, M||

Pl'.yiPialifiii.strukliir

da

\s x I'y

bi.- nilai tcrkccil dari 174 alau bO

0.85 Pc I,,.,
•bka a < is. maka :

Mn As l:'y ( <|/2 i is - a/2 )

Jika a > Is, maka :

Cc-O.SIS FcbK is

Cs A Asx Fy-0.85 Pc b,, Is ) / 2
df - Cs/f bfx by )

-Jika dibs tfmaka :
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Yl»
("'-'H"K i>i')i a- i mi' aii/2)it a - 21 K i^ 'I 1/2 a )i( I,!')! IC)( 1/2 II'}

l,f',lf M!•!') I ( (I - 2II,( uv) ! ( M)( ||')

dl - d~yb * 1/2 Is

d2-- (1-yb- 1/2 df

Mn - Cc . d I i- c\s . d2

- Jika dP> if, maka :

Cf=bf. tf. Fy

Cw = Cs - Cf

dw = Cw/( tf. Py)

v., = td"-2'r:llu )uyppTa:2lPdw)/2» ''!'''^rx \aa
( (1 -2ll'-d\v) iw -I bfx U'

dl =d- Yb i ts/2

d2 = d-Yb - (f72

d3 = d- Yb-tr-dw/2

Mn = Cc.dI +Cf. d2 f-Cw.cO

Kapasitas momen nominal = 0.85 Ma

Kapasitas geser nominal: =0.9 (0.6 Fy dtw )

S1 ,,„,,.,>yarataman : 0.85 Mn > M,



Bagan Alir Pcrcncanaan Balok Komposit Mclode ASD

B.lTajmqruJyljir

s- 1/24 bO (0,j . Fy/ 700 x 0.145)

Muc- l/8c|dcx 12

M,j, - l/Oqil x \;

Mds ^ 1/8 (ids x M

Vt - ( qds a qdc i ql! ) x b/2

Mr- M])r i M,)S ! y<

Data Pcrcncanaan

1?;4ilO kaJ^in jslj/u ktj^r

bi: nilai Icrkccii dari 174 atau 1)0

i'x 1750 x v fc

Fs -• 29000 ksi

n ' bs/ Fc

Ac ••- h, x is/n

- Mcnean Iclak garis nciral :

(Asx d/2 i Ac xO.I i is/? »
» I) --•

( -As i Ac )
Yt - d i is- Yb

- Inersia transformas!

llr "h' ^KboT/ni A^Y.-ts/lMT AsfYh-d/l!
- Talianan momen clastis :

llr

•' Icrliadap sisi bawah tampang.SI

St =

Yb

Itr

Yl
tcrhadap sisi alas tampang.

|

TciI<i'lEsia Y/ingJcriacIi 1

Mt

lc=: "'"A : sisi alas beton
n . St

S i

I
lY! b

: sisi bawah baja
Sb

•< -

Kontroi k-ganiian

Syarat am an :

fc < 0.45 Pc

fs < 0.66 Py

Fv < Vt / (d hv ) <0.4 Fy
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4.3. Analisis Disain Palok Komposil

Rancanglab suatu balok komposil interior untuk lantai yang di rcneanakan unluk
pcrpnslakaan seperti lerbha, pada gambar 4. 1. Jika balok dirancang menggunakan
peraneah alau penyangga sementara ( shoring ).

Gunakan by ^bvr - 36 Ksi: Pc ~3.5 Ksi; yb - 2520 kg/cnP, bo 4m; I.
Rcneanakan dengan mclode : a. FRFD

b. ASD

a. Metode FRFD bb;

16 m

I 4x4m j
I

(Pambard.l. Denah pcrangkaan balok
svnyclcsaian:

yb=T320kg/m'

-2320x3.6127. 10^8.381 VA(AA vA

P = 16 m - 16/0.0254 = 629.9213 in

bO Mm -4/0.0254 = 157.480m

is =- 1/24 1)0(0.4 i Fy/( 700x0.145))

;:; !/2''! ^4 x( 0.4 +36/(700x0.145 ))

-"=0.12577997 m= 12.57997 em * 13 cm *4. 181 in

16 m.



a. Ib'lungan nembcbanan

YBcban mati scbclum beton mcngeras ( qds )

~Herat slab beton =(0.13 )( 2320 )( q) , \]|3.6 kc/m

~ Herat profil yang digunakan

*Heban mati sctelah bclon mcngeras (qde ) •250 kg/m2

-• qdc = 250x4 - 1000 ka/m

*Heban hidup sclelah beton mcngeras (q|| ) 4()() kg/,,,'

' Heban hidup pcrpnslakaan = 400 x4 1600 kg/r

- Dicoba dengan profil WI2 x 152

ITaia-data profil:

AS

M,,-.

Mn,

/in

I m" -bf •--• 12.48 in - J; 50 in"'

!j'7! In -tr = 1-40 in -Ss = 209 in3

- q:; = 152 lb/ft . z •-•• 243 in3

qds = bcrat,v/<T-i- berat profi!

-= 1113.6! 152 ( F4698) =1337.0096 kg/m

b. iiitungan Momen

(c'ds )(L)2 = • (1337.0096 )( 16 )2 =427878.072 kg-m

'„'"• (qdc)(F)2= (1000 )( 16)2
0 8

(q" )( L)2 = -(1600)( 16 )2

= 3787.1693 k-in

32000 kg-m

=2832.384 k-in

51200 kg-m

4531.8144 k-in
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N-P ( I 2(M,,. M, '•• Mn ii

( I 2 (3787.160/ 2X22 244 ) • < 16 x 453 I28 144 ,,

15194 367 k-in

Mcncari lebar cfektif •

b,': '• "' ( 629 9/13 ,. q 157.4803

bf bO 157.4.S0in

As x b\

0.85 IT bP

44.7 x 36

«3 x 3.5 x 157 4X1
3 4348 in

In .As Fv (

is 4.1181

m i,-, , ,-'1-71 MjjsiV1» ' -bl.7 )( 56 )( 4 M8, _ 1122_ .
2 i ;

16503.4 724 k - m

ObMn =0.85 x 16503.4724

- 14027.9515 km, < MI,- 15194.367T-in (NG )
- Dicoba dengan pro PI W12 x 170

Data-data profil .

- As =-•• 50 m2 -tw 96 in

d l4°3,n -,r 1.56 j„

hl 12 s7 m . |S ((vs0 |n>

-qs - 170 lb

-Sx 235 in1

/ 275 10'

qds •berat slab •• berat profil

"- 11 T.6 ,170 ( 1.4698 M1363.4660 kg/m
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b. Ilitungan Momen

I

"M,M~ s"Cqds )(L)2 =^ ' (1363.4660 )( 16)2 =43639 12 k,-

-M,,r

M,

g - n •-'> '""jviz Kg-m

3861.8593 k-in

8 (qdc)^L^ s (1000)(I6)2 ==32000 kg-m
--••-• 2832.384 k-in

' , 1
8 (Clll,(Lr = 8 (1W)0)(!6)2 =51200 kg-m

4531.8144 k-in
-Mu -M F2(M,,s-!-iMlx:)"!-( 1.6M,,))

=-( 1-2(3861.8593 i-2.832.384) t( 1.6 x4531.8144))
^ 15 194.367 k-in

- iMcncari lebar cfektif;

bI-=- L/4-(629.92l3 )/4 - 157.4803 m

bP=-bO -157.480 in

As x by
a

0.85 Pc bP

50 x 36

0.85x3.5x157.480 =18420in < * - 4.1181m

d a
Mn = As by ( ts - )

I4.03 3 8470Mn-=(50)(36)( . +41|8,.J-^°
2 9 ;

^ 18381.78 k- in

0bMn-O.85x 18381.78

=- 15624.513 k-in >Mu = 15194.367 k-in (OPT )
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Kontroi geser badan profil ( Vu )

Vu '""< 1-2 (qcls -.- qdc )-l- F6q!I)xg/2

' (b2(!363.4660i 1000 ) H.6 x1600 )x16 /2
' 43169.2736 kg =97.0445 kips

Vn 0.6 x by x d x tw

"0.6 x 36 x 14.03 x 0.96

-29926 kips

As Vn = 0 9 x ^ooar, = n/-.i o,-, , ••- >-» 261.83a k,ps >Vu 97.0445 kips (OKLJ)

b. Metode A'SD

a. Hitungan pembebanan

*Bcban mat, scbclum beton mcngeras (qds )

-Tratv/,/; beton =(()q3 )( 2320 )( 4)M113.6 kg/m
-Berat profil yang digunakan

*Bcban mat, sctelah beton mcngeras (qdc )=250 kg/m2
~ qcic =250x4= 1000 kg/m

*Bcban hidup selclah bclon mcngeras (qll )=400 kg/,/m2

~Bcban hidup pcrpnslakaan =400 x4=1600 kg/m
- ITcoba dcngan profil W12 x210

Data-data profil:

As = 6 1.8 in2 -bf = 12.79fn -Ix =2140 m"

-Ss = 292 in3
d = BF7I m -if =1.9 in

Fv =1.18 in qs =210 lb/ft -Z = 348 in'
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qds = berat slab + berat profil

:": 1H3.6-I 210 (1.4698)= 1422.2580 kg/m
b. Ilitungan Momen

Mn,

- Mi

M,.,.

8 (clds)('-)2= (1422.2580 )( I6)2 45512

., i

,( (ddc)( Fp= ( 1000 )( 16)2

(4n)(F)2 = ^ ( 1600)( 16 )2
o

Momen Total ( Ml )=MDS •! M,x: , Mu.

•- 4028.38 -i 2832.384 -i- 453 1.8144

-- I 1392.5784 k-in

- Mcncari lebar efeklif;

bP-P/4=(629.9213)/4=157.4S03m

bP = b0 = 157.480 m

-Pc= 1750 x v Pc

- I750 xV 3.5-3273.95 ksi

• Ps = 29000 ksi

n = Ps / Pc

= 29000/3273.95 = 8.86

Ac = bIZ x ts/n

157.48x4.1181/8.86 = 997 in2

4 1

2560 kg-m

4028.38 k-in

52000 kg-m

2832.384 k-in

5 1200 kg-m

4531.8144 k-in



- Mcncari Ictak gaiis nctral :

Y, .. (As xdl2 ''' Ac x(d Ms/2 ))
(As i- Ac)

(61.8x 14.71/2 -i- 997 x( 14.7!

(61.8 + 997)

13.2585 m

Yb 4. II 81/2))

Vt - d -i- is - Yb

-14.71 i-4.1 181- 13.2585 -6. 5696 in

-- Inersia translormasi :

,3/r=Is -.- 1/12 bE ts-Vn +Ac (Yt -ts/2 )a -. As (Yb -d/2 )2

-2140 a 1/I2xl57.48x(4.ll81 P7 8.86

>997 x( 6.5696 -4.1 181/2 Pa 61.8 x( 13.2585 -4.71/2 )2
:"- 5957.0265 in'1

- Kontroi legangan :

Heton :

ic

le =

- Baja

fs =

Mt x Yt

n x Itr

11392.5784 x 6.5696

8.86x5957.0265

F4 180 ksi <0.45 Pc =0.45x3.5

Mt x Yb

Itr

1-575 ksi (OKE)

11392.5784x13.2585

5957.0265

=24.356 ksi >0.66 Fy =0.66 x36 =23.76 ksi (NG )
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- Dicoba dengan profil VV12 x 230

Data-dala profil:

- As = 67.7 m2 -bf= 12.895 m

-<l =•"•• 15.05 m -if .-.,2.07 in

"hv •'""L285 "' -qs =230 lb/It

qT = bcral vAv/, -i- berat profil

I"3.6-i-230 ( b4698)= 1451.654 kg/n
b. Ilitung.an Momen

1

- lx = 2420 in'1

- Ss = 32! in1

-P 386 iiP

M,w
8

^FH)(F)2= (1451.654
8 X16 )2 =46452.928 kg-m

-4 I I 1.640 k-in

-M,M. (lldc)( F)2-- ^(i00()){ (6)2

(tl")(Lr - ( 1600)( 16 )-

"32000 kg-m

- 2832.384 k-in

T5 1200 kg-m

=4531.8144 k-in
Movlo.uen dotal ( Ml )= M,3S + Mlx: + M,,,

-4111.640 t-2832.384 -1-4531.8144

-11392.5784 k-in

-Mcncari lebarcfckiif:

bK =I. /4=(629.9213 )/4=157.4803 in
bP=-b() =157.480 in

Pc = 1750 x V pc

= 1750 xV3.5 =3273.95 ksi

Ps = 29000 ksi
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- ti = Fs / Fc

20000/3273.95 • 8.86

Ac -•••• bb; x (s/n

'57.48x4.1 181 /8.86 - 997

Y!)
(As \ d 22 i Ac x (d a (S/q ))

( As -i- Ac )

Yb ,- (677x I505/2H "7x(15.05 >qq18I/2))
( 67.7 i 997 )

: 13.306 in

Yt = d i ts - Yb

^•^ '-4.1181 -13.306 =6.8621 m

" Inersia fransformasi :

-Urr-,S-1 l/!2^l^-!-Ac(Yt-ts/2plAs(Yb.d/2)2
- 2420-r 1/I2xl57.48x(4.1!8l )'/8.86

!997x(6.862i-4.l181/2)T. 67.7x( 13.306- 15.05/2 )2
=•- 6564.534 in'

Kontroi tegangan :

Beton

fc

IP =

Mt x Yt

n x Itr

11392.5784 x 6.862!

8.86x6564.534

F354 ksi < 0.45 Pc =- 0.45 x 3.5 l-575ksi(OKE)
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Baja

fs
Mt x Yb

fV _ "392.5784.x 13.306
6564.534

'• 23-2-^ ksi <0.66 Fy ^0.66x36 -23.76 ksi (()K.
Konlrol legangan geser :

( qds i-qdc-i-qll )x F
d -

2 x d x tw

,,, (!45,-654 I 1000 -i-l 600 )X 16x0.002248
2x 15.05 x 1.285

-• 3.7677 ksi <0.4 Fy =0.4 x36 - 14.4 ks, (OKP )
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4A-Jhx^n Alir (Flowchart)

BagI'" :",r"" d,b":" ""'•* -"^m,,„ d:ilam pcmbual;m p
mCm"Ji'"kan l,1"am ™"-«' '^^an pc,,.,,,,,,,,, alilu lulB
U:,8!"' ""'r '"" m™™ "«** komp.lrasi „,„„,,., dra,n

i-'.viin balok komposit denaan
metode ASD AISC dan FRPD AISC.

46

urogram dan jugr

T cksckusi program.

^"""eb.hjclasnya dapat dihhatd, bawah ,n,:

start"

Hungan qds
<I<ls =((ts .yb. bO) -i- qs

1(ungan Lebar Fifektif
bi; = F/4

b|.; = bO



Ibtungan Momen ]
Mds - 1/8 . qds . L2
M;x --- 1,8. qdc. b2
Mn - 1/8. qll . F2

Ibiungan Momen dotal
Ml" M,.„ -Mlx_ • M|I
MitLingun Momen Ullimit

Mu (1 2(M„, Mu. ,) . (1.6M,

•litungan LRFD

ihluiman ASD

Kontroi Disain
MmmynJ>Pqjn^^

Mn - O^kTuTmu
Ti/jgajngan

fs < 0.66 by
fe < 0.45 Pc

Geser

ASD : fv<0.4 Fy
dUAj : Vu<0.9 Vn
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Mcncetak basil
- Nasi! pcmilihan profil

Nasil detail pcrcncanaan ASD
Nasil dclail pcrcncanaan bRbD

C

<, bO atau Pc berubah ?

48

Dalam pcmdd.an p,„„l vang pal,„g efis.en terlebih dahu.u dilakukan anal,s,s
disain dengan nreneobn bcberapa pro„, ^ aman ^^ ^.^ ^ ^
pa'ing cfis.cn ben,,,, cfisien dan' scg, bcra, profil, karcna scnrak.n rn.gan saan, prod.
™ka dan Seg, bi.ya akan scarakn, „lura„. Dengan biny0 yan£ raill,„ dan ^^
yang toj„„,in, n.ak, syaral-syarat percneanaan sudah lerpenuh, Dcnga„ ada„ya ha|

profil, dapal dilcnlukan prolil yang paling cfisien.
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Tabcl 4.3. Panjang Bcntang (,. )Hcrubal, dan Mutu bcion (Oc )== 4Ksi
I'AN.JANG

_JJI^TJAjN(2_( "Jj
L - S

1'ROFII,

I.ROD = VVlPxPT

2IA.A22A2ACIAAL
or I'D- wisxTT

CAa[1_alK1A>AA
14UuTTT72Tx44
ASD -VV2IX57

0 10

14

18

L -- 20

L =-22

, = i<i

LRFD = W24X55

ASPT = W24X6_8
l-RI'[)Tvv24x68"
ASD =W24X94
I.RFD = VV27X84
ASD =W27XI02

LRFD-YV30X90~
ASD =W30X124

LRFD = W33XI18
2\Sp_=_W3JXp4J_
I--IWDT~W3 3x730"
ASD -W33X169

!Lerscntasc_J_%jJAAA421

Sl.USUl I I'KKSKNTASE
JPPTPT'ltL'TC'T I (%j

Tabcl 4,1. Panjang Bcntang (L)Berubah dan Mutu bclon (Fc )=4.5 Ksi
"TrofilTAN J ANG

L - 8

L= 10

T2TPf

L - 14

TTTT

L = 18

L = 20

L TpTf

LRFD = \V 14X26
yASD -VV 14X34
LRFD-VV 18X35

A!LP_ _r.WI8X46
LRFD = YV21X44
ASD =VV21X57
LRFD = VV24X55
ASD -W24X68
LRFD - VV24X68
ASD = VV24X94

LRFfJTw273<84~
.^SD_=_W2/7XP02_
LRFD = W30X90
ASD --W30X124

LRFD = W33X1!8
A.SD = VV33XI 14
LRFD = W33X130
ASD =W33X169

Jpor^erju^c^qy^ajjyiuqyjta :

SELISIII
JJJ2I^VQl!2/f(]

11

13

13

26

18

23

39

I'ERISENTASE

23.5

23.9

22.8

27.7

17.7

27.4

16.3

23. i

22.39
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Tabcl 4.5. Panjang Bcnlang (1. )Jk-rubab dan M„,u beton (Fc ). 5Ksi
PANJANG

Tl!22T12^PL(iiL)
L - 8

= 10

I.T

IT"

AZ~

L-20

L - 22

ITTT4""

PROFIL

LRI'D = \V 14X26"
ASLy_=yyy_i_4j<34
LRFD =VV 18X35"

^AaAAJAiAA
lrfd- vv2ix44

22\itT3__y\V2IX57
LRFD - VV24X5~T
ASD -W24X68
LRI'D - VV24X68

y\SyD_j=^y742<94
LIUu5Tw2~7X84^
2222TLr VV27X102
LRFD-VV3 0X90
AjSD -VV30X124
LRFD-VV33X118
ASD -VV33XI41
LRFD-VV33XI30
ASD -W33X169

-222A222A222AAAA222222'a

SELISIII

JH2^1Ij2TPf()
8
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2. Jmak anlar balok ( BO )=3.0 „,

Tabcl 4.6. Panjang Bcntang ( [ )Bcmbah . ,, ,
r _ " hy ' uuu0nn dan Mutu beton ( Fc )~ i v •

PAN ianc ; • ~r—___ l > '" •' Lsi| i/vi,.<AiSO PROEM
JiPiylTANGjjjjjJ 'L

LRFD- VV 14X30
A^L__L\V14X38
LRFD = VT|8X40

22SPT^2T2!A>Ta2_
LRFD = W21X50
ASD -VV21X68
TiFD = W24X62

2^D_= VV24X84
LRFD =TV027X8T
ASD_=W222O02
LRFD - W30X90
ASD -W30X116
LRFD-VV30X116

2l2PPT_2Lyyy^0^4^
LRFD-VV33X130
ASD -W33X169
LRFD-VV36XI50
ASD =\V36XI82

RAE.2AA^AKA2AArAAir

JVaeU a^^ Bcntang (L)Berubah dan Mu,
PANJANG

JipyNTAyy^Gjjn)
L = 8

I'ROFII.

tFD = WH
ASD -W14

2RFD-W18
ASD_ -VV 18X50
LRFD = W21X

LRFD - VV24>,

A2T2_Z22V22T2:S4
LRFD = VV27N
ASD_=W272<__
-^FD^W30X90

ASD__~ymX
LAFlAA2^x

~2iA^V3j2yX148
U<FD^W33Xr30
AzTi_^VV23>£B59
LRFD = W36X150
ASD__=\V36Xi82

" beton (Fc)- 3,5 Ksi
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Pc

Tabel 4, Pan,an, Bentang (L)Beruball dan Mutu bc(on(Fc)-50
PANJANG

L- 10

"TTPjT"

'UAJT

L -- 20

TT::T

TTT

JilyNJFA^;^ I _J^OFH.
I-==8 ' LRFD-WFFXItP

dAAAM W14X38
RFD TwT8X47r

_ASD -VV18X50
L'<FD -VV2IX50 ,y
A;SD____W2IX68 I I 2ft. 5
LRFD - VV24XTT

—;— |-/2TiTplYv2TL\84
'6 ' LRFD-."\V27X8T~

222.LPjyW 7X94
" I 1-Ki'D - VV30X90-

b/TsI2._^W30Xl Ift
LRFD --= vTiTPx 108

:; JJ^r^_ZL2T2p02O48_lrfd"T^TtJx1 lg
ASD -VV33X169
LRFD = \V36xTA

L/VSD -W56X182 ,
'2T1222,J22T222!2:'->(^ ' :

54

Ksi



3.Jarak:.n*arbaI«rI<(B0) =3.5n1

PANJANG

.TPPbyTANCii"'!
L - 8

10

L-- i:

r LRFD = w 16X3 I
T2TLP__=lV\'16X40
( LRFD = W27X44
AAUA '•= W2IX57
LRH5^W24X??

_ASD_= VV24X68
LRFD T^JJ^r-

_AySyD_^yW24^94
LRFD = W27X84~

-^SD_^W2J72£1_M
LRFD = W3 OX 108

2i\2TPP_^.W30X13^
l^ld-wJ3xTTT

-^SD_=W33Xp52_
LRFD- W36XJ35

..A2T°__yiVV3y6X 182
LRFD^W4oxi67~

„ M2AALj^W4 OX 199

ki-i. a»,„ . ' 'vui'ir, ci,'i ic-.t; ~i——
PANJANG

L=? 8 ILRFtPT^^
-2^SD_=wi_<5
LRFD = W2

_ASD_ = W21
2RFD"^W24

_ASD = VV24
LRFD^W24,WU

.^ASJ2_^_yyy24X94
LRFD == W30X ~

pyPT2_^V3yox
LRFD TwTo^T

ASP^yW30X
, LRi ^ = W33l
^SD_=W33X
LRFD = VV36X

_ASD = W3
LRPD^W4a.

J^SD_=W40X

L = 2-
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Tabel 4.13. Pamanp Bentana <r , D . ,T^^--^^^^^^^ bcton (fc )m 4Ksj
PANJANG

_BENTANG£m
L = S " "

FROFIL

L- 14

L = 2-

LRFD = W16X31
2^ =W16X40

A§I1_^W21X57
LR.FD = W24X55

J£P__=W24X68
LRFD = VV24X76"

^SD_=_W24X94
LRJd^^TXsT"

222STJ_=^7Xjj4
LRFD = VV30X99
/\SD__^Vy2p2C132
i-RFD = W33XH8
ASD_=W33X152
LRFD = W36X135
ASD__=_VV36XI82
LRFD = W40X149"
ASD =VV40X199

-P£[sentase_X%lra^-ratI

jj

pERSENTAsF

22.5

22.

19.

26.

25.0

7?

25.

23 1?

label 4.14. Panjang Reman? Ci \n u , ,

SELISIII
PANJANG

A4JASTANG (m)
L = f

L- 10

L= 12

L = F

L = 20"

=24

lrfdTT?[Tx3 l
^SD__=Wi6X40
LRFD = W2 1X44

i^r2__z^y2_lX57
LRFD = VV24X55

^SD__=W24X68
LRFD = VV24X68

-^D__I_VV24X94
lrfT^Tw22"t^7-
-i2\Srj_^W2720F4
LRFD = V/30X99
ASD_ = W30xi32
LRFD = W33XTTT
ASD_^W33Xi52_

= V/36X135
= "2Vy36XL32

= W40X149~
= VV40X199

13

13

34

PERSENTASE

22.5

22.

27.7

26.3

25.0

22.4

25.8

25.1

24.08

56



Tabcl 4.15. p

PANJANG I PRorTP
JiEj\TANG(m)__ °HL

LRI'DTwTgxJj

-=10

L- 12

L - 16

L - 20

- - 22

L = 24

prsentase

^Bcntang (l )Berubah dan Mutu be.
«n(Fc)-5 Ksi

"^SElvTASir

T§PLr w 16X4o
LRf'D="w2T3c4T

_ASF^j^2jx57
LRF"D"^W24X55~

2VSi?__JlW2yFX68
lrfdTT2TTx68
ASPi -W24X94
L^Lr3TTr727xTP

-2^STJ__=_W27XII4
LRFDT^7Tyx99~

^1P_j=_U20XJ_32
LRFD-W33X1TT

.212T? =W33XI52
lrpd^^xTtT

L^SD__=W36XI82
LRFD = VV40XI49
ASD -VV40XI99

XISIII

A1J24A44) |

13

34

47

50 "

22.5

22.8

19.

27.7

26,3

25.0

22,

25.8

25.

24.08

57



4.Jarak antar balok ( BO ) = 4.0 m

T^^U^Panj^Benta,lg (L)Berubah dan Mulu bclon (Fc )=3Ksi
PANJANG

-ibP2T™:2{PT(ii>)
8

L 10

L- 18

L - 20

L --• °"1

PROFIL

LRFD- W18X35
ASD -VV18X46
LRFD- VV2IX44
ASD -VV21X62
LRFD = VV24X62
ASD -VV24X84
LRFD - VV27X84
ASD -VV27XI02
LRFD - VV30X90
ASD - W30X124

LRFD-W30X116
ASD -VV30XI73
LRFD-VV36X14I
^Sp_j^V36X20l_
JUT5TTV36X160

A!T2__2_W36:;<2io
LRFD - V'TTPxTsPT
ASD - VV40X244

AAL2A2AIMAAA2AI24AA3la

SELISIII

JBjyiATJIb/ft).

18

18

34

57

AT

TT

T

PERSENTASE

_L2T)
23.9

29.0

26.2

17.7

27.-

32.9

29.8

24,9

25.0

26,3 I

ryyyy^^^^^ L}Beruba|] dan Nki(u ^^ (^ ^ ^ ^
PANJANG

JiENTANCjjnJI
PROFIL

L - 8

L= 10

L^

L =

L= 16

L = 1!

L-20

L- 22

L-24

Pcrscnias

LRFD- VV 18X35"
ASD =W 18X46
LRFD = VV21X44
ASD -W21X62
LRFD = W24X62
2AA -W24X84
LRFD - W27X84
ASD -W27X102
LRFD = VV30X90
ASD =W30XI24

LRFD-VV30XM6
/ASD_=J^XJ73_
LRFD-W33X130

22VSD -W33X201
LRFD- VV40X149
ASD__=yW40X192
LRFD = VV40XT8T"
ASD -W40X221

% ) rala-rata :

SELISIII

_JM5]5y^b(JJvTtJ
11

22

34

57

TT

38

PERSEI^2TASI^

TT)
23.9

29.0

26.2

17.7

27.4

32.9

35.3

22.4

17.2

25.78
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JabcK .8. Panjang Bcntang (L)Berubah dan Mutu beton (fc)=4Ksi
PA NJANG I ~TlloAn 1 ;— r——

JJENTANG(m) "' SELISIHpil^KNTAsF
A^A— Ptt; uerat (»,/rt) , .„L~ <S ILRI-D - VV 18X3 S A A LZ"J~

J*SD_=\\M8X46_ I I 239
LRFD = VV2 1X44

_ASD =W2IX6_2_
LRI-D^W24X62

AAAl_A2YAiAAA
LRFD - VV27X84

LR^t3T~W3(3x90~
Tbi^^yyVy^ox 124
LRI-tJ^W30x7i6
-2TTPi2w2T,22: ''l8
LRFD-VV33xTPo
A2T2_yiVy23X201
'̂ D~~W4()XI4T
ASD -VV40XI92
LRFD- VV40XI83
ATbL" W40X22I

^H^£ILbiLs22_T^il£ia-':

™^- Anjang Bentang (L)Berubah dan Mum belon (Fc ) 45Ksi
PROFIL

LRFD-VV 18X3 5
ASD_^W_|8X46
LRFD - VV21X44~
ASD__=v^x62_
LRFD - W24X62
.ASD__^_W24X84
LRFD = VVpf7X84
i^SD_^W27XI02
LRFD = W30X90

22\SD__=_W30X124
LRFD = W30XlT6
ASD -VV30X148
LRFD -VV33X130
AsJ!_z_VV33X20!
LRFD - VV40X149
AqSyD___=yyVy40yXJJ3
LRFD -VV40X167
2\SD_^_W40X215

l2Ais2A2t2lAJAAirata-raia

n™I'!S'" pEltSWTASiTJJPibRj2Uj(!!P2PPH (%)
'' 2T9

59



PP2T2~!222222""™—o-c^Ksivi-v.iAiMf. PROFILPANJANG

L"S I LRFD- VVI8X3S
ASD -VV 18X46

L = 10

L- 12

20

:22

!4

LRFD- W2IX44

2^-T222X2i222iLRFD~TW^t-X()2
J2\ST2_^1^4X84
LRFD = VV2~7XsT

-L^?i2__22}2r22T>ITL
-Rfd - 'vVjAxAA

2222T2_r VV30XI24
f.rfd A^AAixTfo
^^_^yW3yOX148
LRFD - \V33X130
A2TPTjyVyTLK20
LRFD - W40XI49
ASD -VV40XI83
LRFD -VV40X167

MAcfl "-W40X2I5
bP£lP.2P^122Ti_riLP2d2P22

60



5. Jarak antar balok ( BO ) = 4.5 m

TabclT2l. Panjang Bemangj [, )Berubah dan Mutu beton (Fc )-- 3Ksi
PANJANG

TT^

10

12

L - 14

16

L - 18

24

PROFIL

LRFD- VV 18X40
ASD =WI8X50_
LRFD-VV2 1X50
ASD -VV2IX68

LRFD - VV24X68
ASD -VV24X94

LRFD - VV27X84
ASD -VV27XI14

LRFD--W30X 108
ASD -W30X148

LRFD-VV33X118
ASD -VV33X169

LRFD-VV40X 149
ASD -VV40XI83
LRFD-VV40X167"
ASD -VV40X2I5
LRFD - VV40XI99

_ASD -VV40X268
JA22£!A22AAA'°AAa' "-rat a

SELISIII

JPPT*AIJ!!pTtL

26

30

40

51

34

69

PERSENTASE

20,0

26.5

27.7

263

27.0

302

18.6

22.3

25.7

24 9

™ ^ '̂̂ "S^cntang (L)Berubah dan Mutu beton (Fc )-- 35Ksi
PROFlUPANJANG

i!l2Tl22£l!22PLlt22l
L-8

L- 10

L= 12

L = 14

L = 16

L - 18

L = 20

22

L = 2<

LRFD- W18X40
ASD -VV 18X50

LRFD-VV21X50
ASD -W21X68

LRFD = W24X68

ASD = W24X94__
LJlFryTw27X84
ASD =W27X_1_F4_
LRFD = W30X99

j2V5PP_JlVAf3J))rH8_
LRT^D^W33xii8
ASD -VV33X169

LRFD-W40X149
ASD -W40X183

LjTFTjT^vTFOy^TebT
ASD -W40X215

LRFD-VV40X199
ASD = W40X268

Pcrscntase ( % ) rata-rata ;

SELISIII

TfiLRATipipqjj
10

18

26

30

49

51

"JT

48

69

PERSENIASE

20.0

26.5

27.7

26.3

33.1

30.2

18.6

22.3

25.7

25.6



"be! 4,23. Pa^n^n^^lo,3crubah dan Mutu bclon (Fc )-4Ksi
PANJANG

JJENJ^j\G_(m2
PROFIL

L - 10

14

L- 16

18

9?

LRFD - VV 18X40
ASD -VV 18X50
LRFD- VV2 1X50
ASD -VV21X68
LRFD •-- VV24X68
ASD -VV24X94
LRFD- VV27X84"
ASD -VV27XI14
LRFD = VV30X99 "

AsCAAA^2AAAiAA
l r fTT2TvT32xTjT
pAgfjymMKps)
LRFD - VV40XTTT

,2Ti!P_:22v'1o '̂L83
LRFD •--W40x7ftT

fAD - VV40X2 I5
LRb'D - W40XI99
ASD - VV40X249

Pjqyenq^j^jj^.^t.,

SELISIII

JiEJR/;VT(IIvn)
10

18

26

30

49

AT

•AT

.TT

PERSEN'IASE

ITT)
20.0

' 261

277

26.3

33.1

30.2

I 8.6

22 3

20.

24 58

^JA^yy^^j^^^ (L}Bcrubah dnn Nh)iu bc[o[i (^ ^ ^ ^
PANJANG

.BENTANG (m)_
17228

L- 10

L= 12

L- 14

L = 16

L= 18

L-20

L •= 2:

L - 24

PROFIL

LRFD-VV 18X40
ASD -VVI8X50
LRFD-VV21X50
ASD -VV21X68
LRFD-VV24X68

22VSp__^jVVq24X94 __
LRF'D = VV27X84"
ASD -W27X1I4
LRFD - W30X99
ASD-W30X148
LRFD-VV33X1I8
ASD -VV33X169

LRFD-VV40X149
ASD =W40XI83
LRFD-W40X167

yASD -VV40X2_L5_
IjlFFPTTT^bxTgT
ASD -VV40X249

Pcrscntasc ( % ) rata-rata.

SELISIII

J«EIM'r_(IbyTQ_
10'

18

2.6

30

49

34

48

57

PERSENTASE

20.0

26,5

27.7

26.3

33.1

30.2

18.6

22.3

22.9

25.29
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Tabcl 4.25. Panjang Bcnlang (I. )Berubah dan Mutu beton (Fc )-5Ksi
PANJANG

JiKN/r^NX^fm^
L-8

PROFIL

LRFD-VV 16X36
72\SD -WI6X50
LRFdTTw2Tx50
ASD_ - VV2 1X68
LRFD-VV24X6S
ASD - VV24X94
J<FD = VV27X84

ASD -VV27XI14
LRFD - VV30X99"
ASD -VV30XI48
LRFD-VV33XI 18
ASD -VV33X169

LRFD--W36XI31
MPP - VV36X194
LRFD- VV40X167"

A^2^22AAlA2A2A5
LRFD- VV40X192

MAAAMd2AWX24<)
22P2222i22_i2Tll2p!22la :

63



'L5.2. Panjang Bcntang Tc(ap, Jarak Balok .Cap dan M„n, Beton Berubah
L Jarak antar balok ( 1)0 ) = 2.5 in

—-!^!.L2!lPa'1Jai'g Bc,Ua"S ( '• }8'" da" Mlltu bc.cn (Fc )Berubah
MUTU BETON

___ (ksi

Fc

Fc - 4

To = 4.5

-c = 5

PROFIL

'•rIdTTwTTIT
ASD - VVpLFX3yl_
LRrf7=TyT4X2"6~
ASD -VV14X34

LRFD-VV 14X26
ASD -VV14X34

LRFD-VV14X26
ASD =W 14X34

LRFD = VV 14X26
ASD -VV 14X34

Jporscnta.se ( % ) rata-rata

SELISIII

JP!T*APiJ2Tiil_
8

IT

T

PERSENTASE

L2AA
23 S

23 5

23.5

23,5

TTT

23.5

J!^£__ ,>anJ'anB Bc'1(a»g (L) 10 mdan Mutu beton (Fc )Berubah
MUTU BETON

JJ«D_
F'c-3

fc - 3~T

F'c

fc-4.5

~~fTT=T"

PROFIL

LRFD = W 18X3 5
ASJ1__^AAZS46_
LRFD = W 18X3 5
ASD -VV18X46

LRFD = VV 18X3 5
yVSD -VV18X46
LRFD-VV 18X35
ASD -VV18X4C

LRFD = VV 18X3 5
ASD -WI8X46

Pcrsentase ( %Jjgtjt-rai_n

SELISIII

J^RAJJTb/_fjJ_
PERSENTASE

T_%T

Tyyyiyytnjaog Bentang (L) 12 mdan Mutu beton (fc )Berubah
MUTU BETON

7'c = 3

be =3.5

Fc

A = 5

PROFIL

LRFD = W21X44
ASD -W21X57
LRFD = W21X44
ASD -VV2IX57

LRFD-VV21X44
ASD -W21X57

LRFD-VV21X44
ASD -VV21X57

LRFD-VV21X44
ASD -W21X57

I'erscniase (%) rata-rata :_

SELISIII

_BERAT (lb/ft )
13

13

13

13

PERSENTASE

22.8

22.8

22.8

22.8

22.8

22.8
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I^1 4.29. pnnjang Bcntang (f.) 14 mdan M, ,
TfTrr77Pr7T2--7 ±!rTMll,U bc,on <̂ >Berubahuiii.tumv i PROFj£| -^r^- ,__

PERSEN'IASE
iAALRFD = w

ASD = W2

uu7f72A^2
yVSD_-_W2<
LRFD = VvlTx
ASD -W2
.RFlJTT^J

~^-T_W24
'J<FD=~W24

yVSD = W2
JL^biTP^TbTLpiln-rata

ORSEN'

r^P^^ beton (fc
profil T—lilTTsT,

J^LRATfjMYj_

-Tb22Tl^^^)J<uT4lPT:

65



Tabcl4.32. Panjang Bentang (1,) 20 mdan Mulu
MUTUBETON

(!«<i
Pc =3 | LRFD^W30X99~

ASD = VV30XI 24
rc=3•5 JLr7TT2\TT)xTT

J2\SD_=_^oxi24
r',c=M lrPTjT vv30X9rT

r, 1-ATI.P_T _VV3 0X124
LRFDTlv30X9tn

22A12_Z2A3AA1A]
LRFD = VV30X90

AlbA =W30XI24

beton (Fc) Berubah
PROFIL

F

c-5

T^cyihyse_ ( %J_rafa-raI;

Label 4.33. Panjang Bcntang (F)22 mdan M̂!u beton ( Fc )Berubah
selisuP

MUTUBETON

(1'iil
c - 3

Fc - 3,5

c - 4

c-4.5

PROFIL

LRFD- VV33X1IS
I.TPTT = W33 X14 1

LRFD- VV.LIXlTs

'-T2T2_ji}\pm'iiL
LRFD-VV33X118
ASD -VV33XI4I
LRFD-W33X1I8
ASD -W33X141

ALAAA22^CAlIA^w^:

LRFD =W3AX 118 "PP T (—
ASD -VV33XI4I ~' ' l63

^^J^!!^r^ii^ '" *" M'"" >«<>» <̂ )Be,*,,
MUTU BETON PROFIL

lrfd = vvlTxTJcT
.ASD_ = W33XI69
LRFD-VV33X130
ASD_^W33xi69
LRFD-VV33XI30

.ASD -VV33X169
LRFD-VV33X130

2X-£2D_22.W33X169
LRFD-W33X130
2j\SD -VV33X169

S22AAlJAAAA2A}AAA-''^

SELISIII
J?ERATX»i^ft

39

66



2. Jarak antar balok ( BO ) - 3.0 m

yAA2;i4AA_MA s ^ ^ ^ ^
11m, ioxr T [>ROF,f—

LRFD -W14X30
/ASD -VV14X38
LRFD- VVF4X30

-AjPPP =W14X3S
LRFD- VVI4X30

Tprp_z2T!42a_8
lrfFT-Ttttttj,)

y\SD_=vvi4X38
LRFD-TvF4X30"
ASD -VV 14X38

^Al2Al}A2sA^AA42}A^3Cl

MlTf^^ M' -«re >—
PROFIL

__(ksl)
Fc - 3

Lc-3.5

TUT,-

fc-4.5

Fc = 5

SELISIII

TTFrT LjJERATJ ih/ft)
LRFD - VV 18X40 "~Po
f^AAA W18X50
LRFrT=Tvr8X40'

_ASD -VV18X50
LRFD -VV 18X40

yVSD_ = yv18X50
LRFD = VV 18X40

/ASJyy^-WPSXyJO
LRFD^WJ83c40
ASD_=W18X50

PPc22sy22Ta2T_L%222lP±^

PERSENTASE"

^.:^^ Mutu beton (Fc )Berubah

67



Tabcl 4.38. Panjang Bcntang fL) 14 mdan M, .
. > ' ' "» dan Mutu beton ( Fr ^ r>„ i •MUTU BE-lTPrTl "TTTTFn 1 _yyyA c)Berubah

oo I V—IL/
Fc - .3

~LcTTT

ITTTT"

LRF'D-VvTix62
72\SLy_^yyy24X84
LRlT3TT72PfTcv2
ASTT_= W24X84
LRFD = VV24X62

7,- TTP = VV24X84
,C'T5 IFRIaAAAAtASASi
;;- L^D_^VV24X84

C=3 LRFD = W24X62
J, LPPPTT = W24X84

-^^A22AAA2A"- ««<•„, 2T22T2MUTU BE'/'ON
—(MlL

Fc - 3

'c - 5

LRFD-VT27X84
2VT,2__z2^7X402
LRFD~^W27X84

.ASD__=W2JXJ_02
LRFD"=T7P7X84

^2T°__22lV27X94
LRFDMV27X84
2\sTLr W27X94
LRFD ="vV2lx8T
AJD__=vv27X94

J2cr.senlase_.l%j^a-rata

AAygMAAAkAAA^' <™»' rc"7T,T
PERSENTASE"

MUTUBETON

Fc = 3

PROFIL

LRFD = VV30X90
A52__^W30XM_6
LRFD= VV30X90
ASD_=vv3ox_|j6
LRFbTTwJbx^Q
:Aj^__=W30XJJ6_
LRFD-ly30X90

2ySPi_r_W30Xl!6
LRFD = w3oX90~

.A^D_=_W30XM6
^Bni3sej^2raia^

68



Tabel 4.41. Panjang Bentam-( [ ),nmrl .f ,
FVBETON

Fc - 3

F

Fc

Fc-

PROf

LRFD = W3(5xm6-
22\SJ2__^W30XM8
LRFD = VV30XT08~

J^SD__=U20XI48_
LRFD = W30xTo8~

22TP2_!yyy'3jOXJyjy8
LRFD- VV30XI08"

-A2TPTrVvy^xq4s
2PTtJT2T3?JXI08--

^ASD_=W30XI48
222^2%Jjaprqyita_

Tal)d T42. Panjang Bcntann (I |« , ' ~~~
MUTUBETON

iT222L.
Fc - 3

SELISIII j i>i,RSF-r

"i7 I —i 2,

^^*^Ji»-^^(roB^
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3. Jarak nntar balok ( HO) =3.5 ,„

IA2A2A22AA2AA2 "' *»M '«•>" <re, b=„„MUTUBEION
JjM I

PROFIL

'c - 3

Fc-3.5"

TTPPf""

F2T22T"

Fc - 5

LRFD-VV 16X3 1
AeTT_12v22PT2TlP
LRFFJTwi6X3l

.ASPl_=W 16X40
LRFD- wTcVXj]
ASD -VVI6X40
LRFD- VVI6X3.
2^Pi._zAV26X40
LRFD~r\7Py7jTyfj
A.SD-WI6X40

J^£Diilsc_i%Jj^a;raia

2b222T22^TPri22T""" M»'»"-» <<-c, n^MUTU BETON
TI'Tl)

PROFIL

Fc -3

Fc- 3 5

Fc =-4

TAA45~~"

^c - 5

LRFD = W21X44
jVSD_j-_W2FX57
^tTt322Tv2FX42

-AsITplPV2JX5y7
LRFD- VVI6X50
2AAL.A W16X67
LRFD =TTlTx45"
22TJT_P2T2L2TTZUlFD~A2^2AAi45
ASD_ = w 16X67J!£™L»Iasc_£%jj^^

label 4.46. Pam'ani' Bcntanc <\ \ n 1 .,TTiTTP^ ijl^i^P2 mdan Mum bclon (Fc )Berubah
MUTU BETON

JAAL
Fc = 3

PROFIL I sfi mP , —
nrt; P PERSENTASE

LRFD - VV24X55
/2^F^j=yW2yLX_68
LRiqPT\TTrxr55

yySFJ__jy_\^x68
LRFtTT\V24xI5"
ASTJ_j=u^iX68_
LRf"rT-Tv24X55
2v2:TT22_y^2221X68

RFD = W24X55
ASD, = VV24X68

^rscnlasc_J_%) rata-rata
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Tabcl 4.47. Panjamr Dentin., f\\<- ,
tTPPPFPTPTT^^^ MutU bc'°" <'C )Berubah

PROFIL
MUTU BETON

JJA1
:3 ILRFb~^W24X76

/TSD_=_VV24X94
LRTDTTP2"?xT6
yV^D__^W24X94

axAA^aAY2AAAi
lrfd = vv24x6.p

722TPT.zvyy2:4X94
LRFD = VV24X68
ASD_=W24X94

^rscn(asc_J_% ) rat^rau

SELISIII
JiibPiAT (JjVf(J_

18"

Tabcl 4.48. Panjang Bcntang (L) 16 mdm m. i
7inr7mF™n ^Li_f^^,u bcl- <̂ ) Berubah

2\s2A_222T^Z2iT!i
LRFD = VV27X84
ASJ2__=VAq2JXn4
LRFrJT^TTTyyyqj'

A2TT.Z W27XII4
LRFD ="W2TX8T

_yT^2P2_JLW27Xll42I<FD~=T^^,
„ iJ^SD_^W27X 114

A22A^A^AAAlAAL[MA

Tabcl 4.49. Panjani. Dentin., t i >i» ,— J^^cmang ( i, }l8 mdan Muui



1^11^™* Bcntang (L,20 mda[) ^
rTTBTpToTT FHHP77— r- }Bcmbah

HERA]

MUTU BETON
JhAL __
rc =3 ' LRh492rVyJJxqy--

T2TPr_iyyqpixi52
c=3-5 'lRfd^uTtxTTs"

r _ ,T2TP2_J;W33X152
l0"4 ' LRFD -VVTJXTPT

22\SD_=W33XI52
LRFD-VV.3Tx7T8

yy$]f -VV33X152
cST 5 ILRiqyTPTiTxTlT

PVTP___= W33X152

y^x(jMu__.
''KliSENTASE

34
22.4

34
22.4

22.4

34
22.4

34
22.4

Ta!'d 4.5 I Panjang Bentano (L)2- m , *, ' ^'~

Tb^ibq^^lJTiTaiaPala

MUTU BE^TT^^ }Berubah

' 16,1
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4-Jarak antar balok ( BO )=4.0 m
label 4.53. Panjani.' Boninm, ( r \ o

,„ - _ b uc,lla"g ( L) 8mdan Mutu beton ( Pr\ n < .
mufinKETON^~—nioKM • ah

JaAA
lrfdP^Ttj^^
A>2P_^VVI8X. .
LRFD-Wl"8X3~5
P2TPP=VV1«X46
LRFD-Wl8X35
ASD_=W18X46
LRFD^wTsxB"

A242AmzAAA2aAAl
LRFD= W18X35

» M2AD =VV 18X46
Pc^yqa^X%iT2b22TibZ

J!^fl_^^ <),0 ,n dan Mutu beto^T^TT
fuirETfP^TT -M^ztt^ -r . ( ' ° ) 1}c'»bah

SELISIII ~| pTocT-rppAc—-i^^i^Tjqil./TQ ' ,LRSLNrASL

LRFD-W2 IX4T
J2\^F2_^V2IX62
LRFD- VV2IXTT

.A^D_j-_W2_LX62
liifdT^vYt;^-
ASD -VV2IX62T22Pi^lase2iyJP^.^

Tabcl 4.55. Panjang Bcntang (L) p m(hn ., , ,
:UBETONn r^~~^^"lU[U bc,on (fc )"cmbah
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'A2AAAAA122AAA2A2! Mu-» *°° <<•= >***...
PROFIL

LRF'D = VV27X84
22\SD_=^V2J72(102
LRFD = VV27X84
ASD_^W27XH)2_
LRFD-W27X84
ASJ)_=W27X|02_
LRFD - VV27X84
ASD -VV27X102
.RFD = VV27X84

2ysiT^2T227xi02
PT[P2iPlse__X%j rata-rata

MU' ^^2P22^2TT'' "'••'• <>«<••> <r< >•-*.„UBETON | I>R0f1l
Tp'I
"c"3 LRFrTPw3Tx90"

PASp_ - VV30XF24
"~3-5 LRFD"T^7J^Xy(r-

_TT2-L-TrY22°x' -4
C::'' PRFD = W30X9CT

TlT'T.!lW30XP24
"/,-S |LRFD =\V30X90~

LASJ2_^VW0X 124
c ' 5 J LRF'D = VV30X90

ASD -W30XI24
'AM {.AAaaAsIAa

SELISIII I PFuTT/TrT^

34

P2PPPP2P2T!2!T222^ "•'- •»«. <rc, ,to,,ba„
PROFIL

"c = 5

—————12.21
UPcrscnj^sc_JjyJ2ja:f2ta

LRFD-VV30X116
AS4yL_-W302<473_
LRFD-V/30X116
ASD_=W30X173
LRFD-W30XM6

j^SD__^_VV30X148
lrfd = vAAvxm
ASD_=W30X148
LRFD = \V3aAAu6
ASD_=^W30XI48
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^^_^g Bemang (L)20 mdan Mutu belon ( Fc) Berubah
PROFIL

LRFD-W33XI41
ASD_ = VV33X20I
UIFDA2^A33X1A)
AiT^APTT^TP
LRFD-VV33XI30

iPSPP -VV33X20!
LRFD-W33X130
AsJTjlW33X20I
LRFD = VV3TXF30
A5P_=W33X20

iTP2£2TP22j;jrTL!2p™

SELISIII

jy^RATjj^nj_

Jjll!HLL60j7j1,yansJ3Cntang ( I. )22 rn dm m , ,FPU BETON ~ ,^7KArA^^-^AA22^
ksi) I IKO,,,L SELISIII

i,,o i y—-J-LRFD- VV40X149
ASJ2_^W4jyxj_92
-RFD-W40X149

jASD_JlW40Xl92
lrfd = vTTrTxTTP
2^iPPP_^VVyiCJ2<F92
LRiT3T2NP2P0TPq7r
Asj2__=j-V402a8
lrTdPTvToT'149

J^SD_=W4rj208^
%).rata-rata ; ~ ~~

wsrar^MUTUBETON

Fc = 3

PROFIL

LRFD^V40XT8T
-ASJ2__=JV402(2yF4_
LRFr5TT\p4TPxT8T

Tb2^_^A2lci^22L
LRFD~^W40XI83

jAy3D__=^W4j)X22l
LRFD = W40XI67

j^2_=JV4TjyX21^
LRFD-W40X167

j^D_=^W40X215

SELISIII

BEjujjLnvft)-
61

'ERSENTASE

12.5

17.2

17.2

48
22.3

Per

48
22.3

18.30
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5. Jarak antar balok ( BO )=4.5 „,

r^2TT2T^2^1^ -y-, <«,,„«„, „„„„„
MUTU BETON

(ksj)
Fc - 3

PROFIL

LRFD = vv16X40
ASP^TVmXjq2_
LRi4)PT77rPx4o

AAlAsAALAiAA
LRFD = w 16X40"

jASD - W16X50
LRFD = W16X40

P^PT.JlVVI6X50
LRFD- VV"|6X4(T

,_AS!> = VV 16XS0
—PT.biasyy_(Jq.Jjyyqwai^: ~

nFf.Lr'f"/f I i'lr^^fXse"

2TT2P^2^yqqyy. *» w«. <„,„„, rc, ,„,„,„„
PROFIIMUTU BETON

__(h5i).
"c^3 I LRFD- VV21X50

ASD -VV2IX68
LRFD -W21X50

Pppq^-j^yvaqs
LRFD -TV2TX50

A?D_zW212(68
lRFdTw2LX50
AySD_=W21X68

-l2^P222l22£_i2Piy)j:aIa-rata :

label 4.64. Panjanp Bcntma r i ^-> rmnTPq^TT—^^-^an Mut^beton (Fc )Berubah
2LISIH

SELISIII
J3EJRAJJ[U)^_

8

PERSENTASE
1AA2> I
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22AAA2A4AA222AA'"' M -™ <»> »"*„mutu i;eton
lhA)
Fc = 3

PROFIL

LRFTTPTyTTTTr
ASD -VV27XM4

Fc - 3 5

Fc - 4

c =-• 4

Fc - 5

LRFD = VV27X8T
_ASD -VV27X114
LRFD - VV27X84

-Ab2;T^W27X_M4
LRFD - VV27X84

A2AA2_^:fWAix_n4
LRFD = VV27X84
PPSD_ -VV27XII4

iqyr^cjylase^^b^qila-j^ia

30 ' 2PT3

_^1!^^ dan Mutu beton (Fc )Berubah
PROFIL ~] sELISIli PIT^f^tTsF

jysRAjjjb/nJ i%j
LRFD-VV30X108
/ASD -W30X148
LRFD = W30X99
ASD -W30XI48
LRFD~^AV303(99

2^__^tt20XM8
LIU'DT^TJ^^
ASJ2_= W30XF48

RFD TPvToX99
ASD_=W30XI48

J!£recnt^se_J_%jrata-rata

^qyyp.^B^^M,, da„Mllt„bclon(rc(^
PROFILMUTU BETON

(M>
Fc - 3

Fc = 3,5

Fc - 4

be-4.5

fc = 5

Pcrsenl,-:.c ( °A

LRFD-W33X118
_ASD_=W33X!69

Arai2PlaIiLi

RF'D =W33xTTFT"^ Tt^l
P2PlD_ryW3X169 ' ' 30'2
LRFD-VV33X118

Tl2lLl_^2yi3Xjrj9
LRFD-VV33X118

.J2\SP__=W33>069
LRFD =MV33X]78

_ASD =W33X169
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AS2A2A2AA2AA2S"' "•»M «•«• <̂ >>»„„„„„MUTU BETON
| Va>) I

fc:r3 I LRFD-W40XTT
T22T2_^wiP2X]j33_
lrfdPPvPPoxiTT
A2T_2LATPlPi-!
LRFD - VV40X149

jT22T^lATT2PF83_
LRFD-VV40X149

yVS/D_y1^oxyi83
LI<TD~=TvT0X 14T
ASD -VV40X183

-" ' '8.6

c - 5

L|Wnlascj£%_) rata-rala

AAAAA22AA2AAS2'" *"" «»»(re, ,,^,J
MUTUBETON

iT
PROFII

LPjyTTT/22i?P^T67"
A2T2_^2Alb2A?AA
LRro^HMoxTeT

•AlP2._yyVV/40X2 15
LRFD - VVTcrxTPT"

2ASTPj:AATA2_P2:
I LRFD = W40X""i67~

-. -AS_D - W40X215
LRFD~^W40XTgT

pATPAp W4 oX215
P2P22P22l22TA»2P2!P2^TL

c-3 5

Fc-4.5

TcTT""

SELISIII

J^RAX(Jbmj_

^!!!f!E Bentang (L)24 mdan Mutu beton (Fc )Berubah
MUTUBETON^ proFIl ^̂ '"bah

APT'
Fc-3 ILRFD =VV40XT99

.APTApLYAiP^ol
LRFD-VV40X199
A§iL^W40X268
LRf7T-"w40XI99
A^D_^W£0X249
LRFP3^W40XF92

j2AAT_211Y.40X249
LRFD = VV4P)xT92
ASD = W40X249

!Ab!2PL22C(%J rala-rata
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2A22222'ibT!b2T2 ""'""'"*•* — ™ ..,„„,,JARAK
j^LOJX__(rnJ_

BO - 2.5

PROFIL

LRFD - VV24X55"
2^D_^_\V24X68_
LRFD - VV24X62
ASD -VV24X84
LRFD-VV24X76
A^D__=W24X94
^RFTJTW27X"84

ASD =VV27X10->
''<->-4.5 A IJ*FD^W27X8T

7; lA^Ti =W27XI 14
•AAAAAlALAAA) 'ata-,ala '

SELISIII ~T fkusiTPITPt
AipRAITJALbPL _ (%

AAA22A2AL2A22AAb'"d»"^ **« ».><* „„,„„,
PROFIL

JARAK

L5AL(21T(P!2_ I
130 =2-5 llRFD =W24X68

ASD -VV24X94
BO-3.0"

oTPP'TT

BoTTTf"

LRFD - W27X84"
-A?Ii_^.W27X102
LRFD- VV27X8T"

ASITJA2T2TTL12
LRFD = VV30X90 "
ASD -VV30XI24
LRFD - W30X108
A2PPP_=VV30X148

ALAAsAAAdAA rala-rata

yyy^^s^^ ISw (lm Jaral: Amar bm

LRFD - VV27X8
ASD

LRI

ASD

LRI

ASD. = W30X
LRF1T=TV30X
A5IA^lW3ox

•RF

ASD

?A2AAA^AAl2AlAn^
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2. Mutu Beton (fc)= 3.5 Ksi

Tabci4'80' ''anj'ang Bentang (, )8md,n| . ,
PROFIL

LRFD= \V14X26
-A2TA^i2AbiA2i
LRFD-VV 14X30
22PTAyivvi4X3fy
LRFD-'wPexJT
ASD_y=j^V]62<4j}_
lrfdT^t^tjj-

asla-2twl3x46
liifd^TsP^PrT

ATP2_Aryr8^o

SELISIII
M2RAIJjbmjyi

JWntasc_J^AiA±l2AA

Tabcl 4.81. Panjang Bcnta.m (I ) m . ,
^T^T^—^^^ An«« »"<* Berubah

'ROME I c r, ,^rr. t

Lsffijul nAAA^LRFD-VV18X35
J2\SD_=W18X46
LRfTTT^/TsxTd

Av22i^._^VMy3X5o
LRFD= W21X44
AS.P -VV21X57
LRFD = W21X44
A2iPp^_W2qx22

RFD-VV2IXS0
ASD_ -W2LX68

L__ 23.66

label 4.82. Panjang Bcntang (L) P ,„ dln ,, , , '
3ARAK 1 7--_±Llih^^lkAnta''Ba|ok BerubahJARAK

_BALOKjm
BO = 2.5

PROFII

LRFD^W2LX44~
-2V2TL!^yp2jX57_
LRFD = W21X50'

;j^SD_=W2I2C62_^
LR"fD^W243«5~

^SP.^W24X68__
LRFD^"w24X62

ySD -W24X84
ILRFD^W24X6T
jV^D__=\y24X94

IS^TT^^

2ntase • rata-rala

J!ERAjjJi>/rt
13
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AyA222A22AAAAA"""' '••>'—»»'- ..„.*.„
PROFIT

LRFD-VV24X55
A?2A_!L222£2Px?A

RFD = VV24X62
A2T2 = W24X84
LRFD = VV24X76
ASD_j=W24X94
LRFD - VV27X84

/2\SD_=_V/WXI02
LRTT3TT72TX84

TTTb? -VV27X114
AP222T22A22A2n^

Tabel 4.84. Panjang Bentano i" I ^r i ,-777777; riiA!!A2_l16 '" da" Jarak Anl;" Balok Berubah
JARAK

n^LOJxJmj
TPoTT.S ~~

bTPTT"

PROFIL

BO = 3.5

BoTbfT

ikPPTT""

LRFT5TTV24X68
.2222.PAp; W24X94
LRFD = VV27X84
ASD_=vv27xio2

1LRFD = VV27X8
AySryL-vV27X114
LRFD - VV30X90

2AAA^2dddAAi)24
LRI'TTTvVGOXgr;
ASD_=W30XM8

Jl^^iTb/^TPPiiqta-rala

SELISIII I PERSENTASF-BERATjJMtjJ <JllASL
26 I 27.7

2:2f2!TqrT!^P2»'««-«^a BM Bcrubah
LRFD = VV27X84

/yyS/D_^W2JX/Kr2_
LRFD = VV30X90
ASD -W30XII6
LRFD = VV3TxT08

2iTTA_zA2P2>Q32
LRFD-VV30XU6

2iTP2_^yV3/0X_F73
-RRD^W3lxTT8
ASD_=W33XI69

SELISIII

18

PERSENTASE
%1
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'1^1!^^ Berubah
JARAK

A'ALOKJm!
F30T2~5

3.0

BO-4 5"

LRF'D - VV30X99~"

2V2PD__AA24222TPA!
LRFl5^W3f3xi08~
ASTJ_^^0XJ_48
LRFT7TW33X|I8-
ASF>__Z_W:?3X152
LRFD-VV33X13T
ASJ2_j^W33X201
LRFD- W40X14T
ASD_r VV40XI83

L222P222b2P2^P2iATiP'all

SELISIII I PERSENTASE"

25 f ~~~™.

Fabel 4.87, Panjang Bcntang ( I ) 09 mfhn r 1 a
mrrTr- , P--_2l_A ~ mC,an J<uak An,a< Balok Berubah
1 t\ )/ A It 2 "

PROFII

LRFD-VV33XII8"
j\sp__^wnx pnq
LRFD = W3 3X130

•ASP_JLW33^F69
LRfT5T~v736x'i3.T

2\SFj_!1VV/y36yV£lj32
LRFl5^VV^J?JxT49

Z)§D_~moxm
LlulJ=Tv40X 167
ASD_= VV40X215

SELISIII I PIWSI<!\TASF"

:^^^ Bcrubah
--vKAK PRorni 1 ^ —-——r—___

BO = 2.5

BO = 3.0

BO = 3.5

00 = 4,0

BO-4.5

crscntasc iLllA

LRFD = VV33X130
J^SD_=W33XI69
LRFD-VV40XI49
/VSD_=qyV4^yXJ67_
LRFD = VV40X 167

//VPAT = W40X199
LRFDTv^xT^T"
ASD =W40X221
LRFDT^PjTJ^

-A^_^V40X268_
a-rata :
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3.Mutu Beton ( fc ) = 4.0 Ksi

222AA22A2AM2A22A22AA" J"""< - ->•** "-„„hJARAK
-MAPOKjW)

B0-2.5

BO = 3.0

BO-4,5

ROFIL

VV 14X30
W14X3 8

LRFD -VV 16X31
-A§J2_z_W 16X40
LRFD = VvTfPxJJ

yVS42_^W]j3J<46_
LRFD = \V18X40
AS2A_-vvi8X5o

J^cmasc_£%) rata-rata :

AT:i2T!T22^2P!P'""-»^ *„„ BM llc ,,
PROFIL

JARAK

JULOK (m)
B0-2~5

B0 = 3.0

BO-3 5

BO-4.0

BO = 4.5

LRFD-VV2 1X44
/2§R_AdyiALX62

RFD-VV21X50
LASD_=W2IX680 •' \ . ' " ' —L?2AAAAAA{AO...±2Al-™tn

SELISIII PERSENTASF
. n,-,. JiPRAT Mb/ft ) ' *L
LRFD - W16X36 A ,

( 20,0
llurTTwTs^lo
ASj^^v^8X50
LRFD-W21X44
ASD -W2IX57

Label 4.91. Panjam* Bentano ( r in 1-7X^7^ ^jy^yyyAAyiy^ dan Jarak Antar Balok Berubah
SRSElT

85



'AA2AA'A^22MAl>"^'^^nlM
PROFIL

Berubah

Tabel 4.93. Panjang Bentang (L), 6m,, , A
° *• ; IDni 'Fin Jarak Antar B

JARAK ~P pIFoTTP 1 —-'KOHL SELISIII

T<bD = VV24X68 ' "~ l
J2^2_ZW2jTX94_
LRFD - VV27X84

LAS_D_= W27X94

alok Berubah

LRFD = VV27X8
|-AS-A_2TV27X114

LRFD = VV30X9fT

A22A_AATPPAPAL
LRFD = VV30X99

(_ASD_ -VV30X148
'AAAAA.) rata-rata ;

[^^P^njane Bcntang(L )18 mdan Ja
IprotuT

Jarak Antar Balok Berubah

ersen!

I'D = W27X84

^P_^W27X102
FD = W30X90
PT_AA2Al>\TL6
T9T7p/j77X99

IL_ArA5°XL32
o - wswcTuT

SD_^W30XM8_
n = W33X118

= W33XI69
a-rata
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I'itOFiL sTTT^TTr 1 —
JARAK

JPAIXJK (my J
1,0 =2• 5 " ITrF"D^W30Xyo
BO - A i-^P^lVy20Xl24

j2\P22_AA230^I48
LRFD - W33XTT8

_ASD -VV33XI52

130 = 3.5

BO-4.0

BO = 4.5

LRFdPPvvTIxpTP
-ASD_ = W33X20I
LRFD = W40X 149
ASD_= W40X183

34

40

71

34

--b^iAyyTpTTT^^

Tabel 4.96.

JARAK
J}AI.OK (nij

BoTPTf

Panjang Bcntang (Llr? md-,„ i , a—T________1P ' mdan Jarak Antar Balok B
PROFIL

crubah

LRFD-VV3 0X1 16
ASD_ -VV30X148
LRFD-VV33XI30
ASJ2_^TO3JxJ69
LRFl3TTT3l5xTTT
A2PAT1AAA' '82
LfTTP- VV40Xl49"
ASD_ - VV40X192
LRFD"^TT/^7jx76y-
ASD -VV40X215

Icrscnlasc_J%) rata-rata

Tabcl 4.97.

2y2bTPrT2P2Pda" '"* A'»- •*•>.* Bm„»„
PROFIL
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4. Mutu Beton ( Fc) =4.5 Ksi

Tabcl 4.98. Panjaiif FJcnlirmf lis , ,77,777, TJ_JLi^80) 8injIanJan* Antar Balok Berubah
profit -i SEU§m r^R^^rAsFjarak"

BO = 2.5

BO-4.5

LRFD-VVT4X26
J^L_^W4X34
LRFD-VV 14X30

_^p_^v,-:..1X38
LRFD- VVI6X3I

.ATP. =VV 16X40
LRFD - Vv2Psl\35~
ASD -VV18X46
LRFD-VV 18X40

„ uASD -VV 18X50Jj-iscnjasc_(%j_ra, a..ra t~

222AA2A42AAAA2SA' *"> '«-* —** *™_JARAK
JLiLOKjin)

BO - 2.5

FA>Ajy~

H0TX5

PROFIL

130-4,0

BpTq;p"

LRFD- VV 18X35
ASD_ - WJJW16
LRF'd"T7^18x,10
ASD -VV 18X50
Liul3PTv2Tx;4T
-2AAj;lW2_lX57
LRFD/TPTTxTf"

ap2aj2a2ala22
lrh5TTv2ix5o
AT -W2IX68

-l^PTPba^^JA^JlibP^pa

'IAA22222AAA2A2Al2 -«° *•* w Zdddd,
PROFIL , .„„, ,.„, , _np

RSEN'

JARAK

JL__OKj)_)
LRFD = VV21X44
ASD=W21X57
LRFD-VV21X50

2V/TP2_^vwqx68_
LRFD = W24X55
ASD_=W24X68
LRFD = VV24X62
-^§D_^W24X84
LRFD = VV24X68
ASD -W24X94

-^ISHl^l^J^qj^^rata
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Tabcl 4.,OF Panjang Bentang (F) 14 mchn , , ,
"TTTTTTT- 1 212. an Jnrak Antar Balok Berubah

Tabel 4.102. Panjang Bcntany (l Mr < ,
IX^H? rA^!_m ^ Jarak A"'ar *"<* Berubah

^!^-^
jarak

J_VXOK_(i,,
BIT- 2.5

PROFIL

^A41AJA^2AXM
T^L^W2J2pJ/02
LRFD = W30X90

ATirA_^2A2A12iTF5
LRFD = VV30X99

T21SD _^Vy2aXF32_

LRFD = W33XTF8~
_ASD_=W33X169

SELISIII

-i-?^*IX!!_l_
18

37

FASE

17.7

25.0

21.6

30.2
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"Label 4,104, Panjang Bcntang(L)70md,nI , A
lARAK 1 ~~!™^lak Anl;lr Ba'ok Berubah, JARAK

!iALOK_(n^
BO = 2.5

PROFII

LRFD - W30X90"
ATPP__r VV30X116
lrfd -^wmadA
ASyD^_-_vy30X!48
LRF'D = wllJxTTs
ASD_=W33X152
LRFD = VV3Tx7Tr7

j__)__W33X20I
LRFD = VV40X14?"

„ _ASD -VV40X183
"W2A22LT22A rata-Tul

SELLS

JIKRATJTI,
26

Tabcl 4.105. Panjang Bcntang (L)22 mdan F,, I, *
MRAK 1 ^—^^ BerubahJARAK

JiAMyiijiiL- I
BO-2.5 [LRFD^W303ol6

_A23J2/_=W3fJ2a48
LRFD-VV33X130

2T21PAP2VV33X169
lrf'd - vvTexiJT

J2^Sp__=_W36>Q82
LRFD-W40XI49"

-AS2lAjlW4rjyXl83
LRrTT-TPbpppyTbf

>> _^_P_=W40X? I5
A2AA2A22AASA.AIA]a3aA " '

SELISm fli^
JFERAT ' " "" • '

32

Tab<=' Tl 06, Panjang Bcnlang (L)24 mdan, r a
JARAK T 77.-~—^^rak Antar Balok Berubah

•ERSEN1
profilJARAK

iiALOKjm)^]
130 =2-5 rLirro^w3ixrB

•30-->o llRTD^w56xn?
Rn _ A^21TA.^2A23q6Xi82
B° -3.5 ILRFD^W403CI49

A§D_^W40X192
LRn5^MOXl6f

no - 4"! t-^D-T2A2l2PiA!A'J0~4'5 ! LRFljTVTTTrTxTTo-
„ iAsJL=W40X249
i^Hl.scJ^Jrnta-raTa' " ~

BO = 4.0

lH~ ^
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5. Mutu Beton ( Fc ) = 5 Ksi

Tabe!4.,.07. Panjang-cntang(f)8
MRAK 1 J^^^^±AUtiW Da,°k B^ah

__ ,' ...11,1711... ,' "" sip
LRFD = W14X26
ASD_=W 14X34
LRFD - WT4X30

APTAqyW 14X38
LRF'D - VVM6X3 P
ASD_=_Wi6X40
LRF'D - W16X36

J2\SD_^_W6X45
LRFD = VV 16X36

P lASD -VV 16X50
ASAAA-ib2A^i4CAllsAFA2lA ' '

ftasF

-iAP^Ta^jl^a/a^raPr

TabcI '*• J09. Panjang Bcntang (L)pmdln . 7^ " "^^
"JARAK 1 ^~~!±t^y^ Antar Balok Berubah

J__LOKj[m)
BO = 2.5

BO:

LRFD = VV21X44
A___^W2JX57
LRFD = VV21X50

-4§JL__W21X68
LRFD = VV24X5T
ASD_=v/24X68
LRFD = VV24X62~
2\^_=W2JX84_
LRFD = VV24X68
ASD__=W24X94J-5_ienta^e_X%lrata-ra^
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Label 4.110. Panjang Bcntang ([ ) ,4 mfhn , . ,
"TTTTTP , ^AllA md<ln Jarak Antar Balok Berubah

PROFIL

LRFD = VV24X55
ASJ2_J=W2jFX68
LRFdTT722Tx62
Asj2_jpyy^4yx84_
LRF'D - VV24X68

.ASD - VV24X9.
LRF'D = VV27X84
AS___VV27XI02
LRFD - VV27X84

» —• _^_>__W2 7X1 14
-i^5£!i!i!_Li__)j^ra^

2AAA?y4SA222AA2AS-'- - ^*,,,
"j^ERSTl^rTASE

Tal>el 4.1 12. Panjang IJeTllnirTTTT^ i 25-027777772 ^P^^^^an Jarak AntaTl^T^
'erseTtt
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Tabcl 4.1 13, Panjang Bcntang (Lp0 mdan i, r a
—777777: ,— AAA dan Jarak Anta'' Balok Berubah

PROF,L ~Tjr^ IP-USKNlvtsF
ASD__=W3oxiI6 ' I 22'4
LRFD - VV30xi08
AS_D -W30XI48
LRF'D = VV33"3oTs
ASD_^_W3_3XL52
LRFD = VV33X~P30
A/SD_ -VV33X201
LRFD-VV36XI35
ASp__^W36X194

Perseynlase^JPPTTlta-rata :

Jabcl^n^ja^ Bcntang {L}nm̂ ^ ^
PROFIL

LRF'D-VV30XI 16
AlPP^__=JW3/0XjJ4_8
LRFf5"T7/7J7^777"

As2PA_^yYTPALAA
LRFD-VV36X135
ASD -VV36XI82
LRFD-VV40X149
ASD_^_W4q2XF83
LRFD-W40X167
ASD -VV40X215

SELISIII "
A^E^iqpiMtj

Balok Berubah

PROFIL

BO = 4.0

BO-4.T

-RFD-VV33X130
-AATi -W33XI69
LRFD"^W36XL35~

-AALA^W3/6XJ82_
LRFD-VV40XI49
ASD_

LR»;D^W403067'
A22A_^yA!^2l5_
LRFD = W40X 192
ASD -W40X249

-^A2£2ibq^__(^pjjat^ra]^

seusIh n^i^TASE"
BERAT

39 23.1

47
25.

50
25.

48
22.3

57

23.84
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Tabcl 4. 1,6. Detail hasil disain dengan metode LRFD dan ASD
"Jarak a,uar balok (b0) =2.5 m -0.66Fy - 23.76 ksi
- mutu beton (Pc) = 3.5 ksi

-n = 8.857

0.45fc= 1.575 ksi

Hasil disain dengan mclode LRFD
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Tabel 4. 117. Detail hasil disain dcngan metode PRFD dan ASD
Jarak antar balok (1,0 )- 2.5 m 0.66Py ~. 23.76 ks
mutu beton ( Pc ) = 5 ksi

n ==7.41

csi

0.45IT - 2.25 ksi

Hasil disain dengan metode PRFD
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Tabel 4.118. Detail hasil disain dengan mclode LRFD dan ASD
-Jarak antar balok (bO )- 4.5 m -0.66Fy - 23.76 ksi

-mutu beton ( Pc )=5ksi . 0.45Pc =2.25 ksi
n = 7.4

PTasil disain dcngan metode PRFD

96

1, I'lvf ll'll
-.

111

~~A~

10

12

14

16

18

20

22

24

wiP.\TT~"

W2IX50

W24X68

W27X84

VV30X99

W33X118

W36XI55

W40XI67

W40XI92

K in

1000

3.857

6 725

9.734

15.310

17-159

27,559

336.16 J
40.320

incli

1.27

1,14

1,52

1.57

1,66

1,90

2.35

2.70

!,/4

inch

~AAA

9,8.4

118.1

137.8

157.5

177,2

196.9

216,5

236.2

inch

<ir

inch

7 "
inch

TPYF

0,54

0.59

0,64

0 67

0 73

0.79

1.03

0.83

dl

inch

1 P2

inch

.85 Mn

K in

1000

~082T~~

7.0568

10.487

14.038

17.763

22.836

27.615

36.054

40.897

Yl

inch

78.7

98.4

118 1

137 8

157.5

177,2

177.2

177 2

177.2

0

0

0

0

0

0

0

0

-JLi

0

0

0

0

0

0

0

0

0

1 0

0

0

0

0

0

0

0

0

0

0

0

L_ L— L J

disain den."an metode ASD



Tabcl 4.119. Detail hasil disain dengan mclode PRFD dan ASD
-Jarak antar balok (bO )- 4.5 m -0.66Fy - 23.76 k;
- mutu beton ( Pc ) = 3 ksi

'SI

0.45Pc-1.35k<si

n = 9.56

disain denuan metode PRFD

Plasi disain dcngan metode ASD
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Tabel 4.120. Dclail hasil disain dengan metode LRFD dan ASD
-Panjang bentang (L)=8.0 m -0.66Fy =23.76 ksi

-mutubcton(Pc) =3ksi -n =8.858

Hasil disain dengan mclode PRFD
IX)

inch

PROFII

V/I.IX26

30 VV MX30

35 W16X31

40 W18X35

4.5 I W18X40

lasil disain dcngan mclode ASD
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Tabc. 4.121. Dclail tail disoin dcn(!an mcl()dc ,RpD ^ ^
- Panjang bcntang ( L) - 24 m

- mutu bclon ( fc ) - 3 ksi

1 las

2.5

3.0

3.5

,! (ll-sam dcngan mclode PRFD
'T~J pROMI

inch

W33XI30

W<tOX|.|y

\V40XI67

4.0 WM0X183

''•5 W40XI99

? Fxrasil disain denganengan metode ASD

lx Yl

Ksi inch

1000

•0.66bT-23.76 ksi

n = 8.858
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Abel 4.122. Detail hasil disain dcngan

- Panjang bcntang ( L) = 8.0 m

- mutu beton ( Pc ) = 5 ksi

Has

inch

d disain dcngan metode PRI

metode LRFD dan ASD

- 0.66Fy =-23.76 ksi

-n = 7.41
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Tabcl 4.123. Detail hasil disain dcngan metode LRFD dan ASD
-Panjang bcnlang (L)- 24 m -0.66Fy - 23.76 ksi
-mutu bclon ( Pc )=5ksi -n=8.858

Hasil disain dcngan mclode PRFD

Tasil disain dengan metode ASD
T'ROHF



Tabcl 4.124. Detail hasil disain dcngan metode PRFD dan ASD
-jarak antara balok (bO )=2.5 m -().66Fy =23.76 ksi
- panjang bentang ( L) = 10 m

Hasil disain dcngan metode LRFD
iTcTFT

fasil disain dcngan metode ASD
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Tabcl 4.125. Detail hasil disain dcngan mclode PRFD dan ASD
-jarak antara balok (bO )=2.5 ,n -0.66Fv =23.76 ksi
- panjang bcnlang ( b ) •= 24 m

Hasil disain dcngan metode bR 14)

iasil disam dcngan metode ASD

<I2 .85 Mn 1

mil K. in

1000

0 J 16.381

0 37.0.16

0 37.170

0 14 -130

0 14 651

103

inch

Fc I'Korn,

TioTTFP

VV-10X221

W40X2I.S

W40X2I5

tin

K in

IOOO

-

Yl,

inch

PPiTT

32,12

32.48

13.16

.1.1,43

l"c

Ksi

Is

Ksi

Fc

Ksi

1000

Yl

inch

I./4

incli

1 14 •:

inch

157.38

157.48

157.48

15738

157.48

Ksi

TFT

N

TTPb

8.853

8 2X6

7.811

7.410

PPT,,,,,
in'

26 056

25 842

25.812

25.786

3.03

3.27

3.50

3.71

.1.91

12.72 j

11.67

11.31

10.94

10.67

236.22

236.22

236.22

216.22 1
25622 I

IOOO

1.5-

4.0

4.5 |
5.0

0.92 1

0.970

1.000

1,000

1,000

21 42

23,76

23.67

23.75

23.69
-

(APT"
14,74

15 46

36.00

16,39



Abel 4.126. Detail basil disain dcngan mclode PRFD dan ASD

-jarak antara balok (b0) =4.0 m -0.66by .-, 23.76 ksi
- panjang bcntang ( L ) ----- 10 m

Hasil disain dengan mclode LRFD
Cc 1 I'korii. r mtt

Ksi
K.ni

I0()0

AT PTPFxPP"" 1272
3.5 W2IX43 5.735

4 0 \v2ixri 5.755

1.5 W2IX44 5,735

10 W21X4 4 5.735

Hasil disain dcngan mclode ASD
I'c FTA vn.

Ksi

TIP' AIVxA.
3.5 VV; 1X62

1,0 W2IX62

1.5 W2IX62

i.O W21X62

hi •:

inch

98,43

9833

Yli

incli

20,18

20.37

98.43 98.43 20,53

98.43 98.-13 20.66

98.33 98.43 20.78

I'c

Ksi

0.7(2

0.72

0.74

0.76

0,77

Ksi

22 60

22 50

22.31

22.33

104

.85 Mn 7 ^~
K. in inch

1000

5 7744 1 0

5 8271 0

5 867 1 0

5 8980 0 ,

5 9227
"

8 858

8.8.53

8.286

7.811

7.310

k:i>mp

in'

1000

"TvTT

1 81

3.86

3.90

1,94



Iabcl 4,127. Detail hasil disain dengan metode LRFD dan ASD

-jarak antara balok ( bO ) -2.5 m - 0.66by - 23.76 ksi

- panjang bcntang ( L ) - 24 m

Hasil disain dcngan metode LRFD

!a:,i!

ILL

disan dcngan metode ASI)

| I -r-y:r
"-7-T~r-r N Ice

[
'•v;3V)(l., | js -'.51

•*S-A\>,,. I is ?S)

A33X16" | ,>.55l

I I r,x j .Mf, j

ill" I 23r, .•

III: '

Perseniase scbsih berat rata-rata

'w-41 | 25,77 j us

1:18

1.21

98 3; I 2 s 77

I
W45 I 26 08

98 41 2'. If.

[--'9 22 j 98 33 2r,6l
1,23

1.25

22 1.)

looo

X858 | 17 c,2

X 853

8 286

7 811

7 310

I 7 92

18 18

18 42

bU-=2.5m Perseniase =(2110 - 21.58 r22.38 r22.39-.-22.39 )/5 -^ 22.368 %
bOT.Om Perseniase =(2178 f22.38 , 21.59 -22.50-. 22.50)/5 =22.150%

T'̂ 3.5 m Perseniase-(22.47. 22.47.-23.I2 424.08 , 24.08 ,/5 23.244%
b0-=4.0m Perseniase =(26.3 1-25.78 f24.52 >24.67 424.67 )/ 5 -25.190%
bO ~4.5 m Pcrsc.lase - (24.90 •25.60 424.58 -25.29 +27.49 )/5 -- 25.572 %

Jad. p-rsenlase rata-rata =(22.368 <22.150 +23.244 +25.190 4- 25.572 )/5
==23. 7048%
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