PERHITUNGAN

- PROFIL
BETON BERTULANG




Buku Teknik Sipil - Cipta Science Team
Penyelesaian “PROFIL BETON BERTULANG”

a 3

Kata Pengahtar

Buku ini merupakan hasil revisi dan penyempurnaan dari
buku Penyelesaian “PROFIL BETON BERTULANG”

terbitan kami sebelumnya yang terbukti banyak peminatnya.

Seluruh materinya berisikan soal-soal serta dilengkapi den-
gan penyelesaiannya yang sangat praktis dan mudah dipahami
tentang profil beton bertulang.

Akhirnya kami berharap semoga buku i1 benar-benar dapat
membantu para mahasiswa Teknik Sipil dalam mencapai prestasi
yang baik.

Hormat kami

Penerbit

J
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‘ & <_,\lg\_, % Kolom£ = 1,5 x 4,0 m.

— H= o’J.P-z_J . Mutu beton K225

F+3.00
I. Ob' = 75 kg/en? | n, = 21
Mutu baja UZ#

10 300 e Oz = 1400 kg/cmz‘
«-21J0 . 1400 0
¢o T2 75T 0,889
3 =
R O tanah = 0,4 kg/cn?.
%z fanah = 1,0 ¢ / o
1.00 ! ’ .
55— ‘ ZT\Jarak'an’tara kolom ¢ 5,0 m.

Penyelesa1an Konstruksi :
(1) Balok Kran : (30 x 65)
Keadaan extrim bila P = 10 t di tengah bentang.
b.s. balok g = 0,30 x 0,65 x 2400 = 468 kg/m'.
% x 468 x 6,02 + g x 10.000 x 6,0 = 17.106 kgm.

max

N = 2000 kg (tekan), —— (lentor & normal)
SRR
,eo' = %5 x 0,70 = 0,02 m. :}
i s - e

ey = 0,15 x 0,65 = 0,10 m.
= 8,57 + 0,0k + 0,10

= 8,71 m.

= 8,71 + Qagi 0,05 = 8,99 m.

2000 x 8,99 = 17980 kgm.
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D = X h68 x 6,0 +10.000 = 11.404 kg.
Th = % X %%ig% = 7,24 kg/cm2 > Tot (=6,5 kg/cm2 g
' <Tbs (= 9 kg/em
Te = 7,24 -6,5 = 0,74 kg/cm? o/e
Sengkang § 8-5 Ts = 142151590 = 9,42 kg/em? t
Sz oozoooooox X
: 3pi9 ) 3di9
— ‘ #s0
l - s|s ' o| |5 ,-zgmo ' A ‘-_ﬂ-}‘:’
: T i ___Eges
- x 3.00° l—s¢25 |
(2) Konsol Pendek : - %— = ;ig < 1 konsol pendek.
JL?Ot 4d19 Pa 404 kg t
o He2000ke M= 11404 x 0,5 = 5702 kgm
_ : H = 2000 kg.
L A ”Irs‘ a/ Tul. pokok :
G akibat M = 5?02 kgm.
3¢ 50
\——gs-5 Ca = pra = 2,91 Vf=1,597>f
W V 0,3x7500 - m= 0,1328

akibat H = 2000 kg.

000

b= g - h Uz 2% e
Apgr = 9919 + 1,43 = 10,92 en’ ""_5239_:13359_ET__
_ 225 _ ‘

Amin =0 03 x 30 x 55 x zaga = 5,35 cm

b/ Tul. geser : /
e 4 Cmonolit)

p
A "’j}
1. &Q& - 2 -
M = 1m0 5 o282 0m o Ahpg, = 005 A

= 0,5 x 10,92 = 5,46

§ ) LZX}Q’IZ =2 x 3,39 = u,78_2_n]§

ED = 11404 kg. . ’
8 11h0% _ 2 _ 2
Tb = 7 x e - 8,69 kg/en?2 > Lot = 6,5 kg/en

\ , { “os = 10 kg/en’
Tt = 8,69 -6,5 = 2,19 kg/em?.

Sengkang #8-53 Ts = 1421-353599 = 9,42 k9/0m2.>€t-
X

(3) Kolhun :

cm

N = 10.000 + 11.404 = 21.40% kg5 £k = 1,5 x 4,0 = 6,0m
H = 2000 kgm.
o1 = 5702 ke

4 N_""' Ditinjau pada dasar kolom :

b.2. kolom : 0,30 x D,70xk,0 lefOO = 2016 kg
b.3. konsol: 0s2240a22 40,7 x 0,5

) X 2400 = 202 kg

Akibat beban vertikal =21404 kg

=V =23622 kg




Z M =5702 + 2000 x 4,0 = 13.702 kgm + 11404x Q35 = 17693 kg

terhadap tengah

tengah  kolom
' 17693 _ '
N v A 0’75m}

e = 0,77 n.
e! = %6 x 0,70 = 0,02m] ©
€0 - 0,07 - 919+ ¢ 9. =
ht 0°70 T | 1 iC 7
1X7X (766 6-76) X 0,70 = 0,0lf m.
62 = 0,15 X 0,70 = 0,11 m.
etot = 0,92 M.
Dengan grafik column section ( Ir. Wiratman )
e 0,92
_EEE = —:-— = 1,31 ........
h, 0,70 :
t nwtot = 0,35
u = ZELQZZ = =
. Go TR 11,25 kg/cm '59 = 0,42
11.25 :
G%b‘ = —75-- = 0,15 .......
= 0435 = =1,7%
Atot = =322 % 30 x 70 = 35,0 cmz. (=1,7%)

Check tegangan :

0—3' = 21X75X(1- %;507;?) = 1200 kg/Cm2<€a(:’]400 kg/CmZ)
]
0,8

da = 21x75x(1- % ) = ~1800kg/cm >Cﬁ'(-—1400kg/cm2)

db' direduksi menjadidb' = 60 kg/cn2,

e
_EEE = 1,31 notot = 0,48

Jo' _ 11,25 _ _
S5 o= Ui =09 P o oo

Ja! 991 kg/cn?

=<1
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21 x 60 x (1- %

d=

ﬁ%) _ 1152 kg/en’
<ha (= -1400 kg/cn’)
0430 x30x70 = 48,0 cm?
2x5¢25 = 24,55 x 2 = 49,1 en?

1+
21 x 60 x (1- E;

Ptot | 480 . g02-2% (1%<EE§E<6%> 0.K.
't

bx ht 30 x 70
s¢zs§ | s@2f
a/ f

(4) Pondasi : /V-*\M V = 23622 kg ; M= 17693 kgm

»
h
N

7 7 1 1

g 000
TR
r”’//’f” [——l ii::f-§~§--§~?§‘~}I?;]}Dsz—too
T 2..00 =

%OO — ‘ ‘ |
Beban vertikal 23622 kg.

Berat pelat : 0,20x 3,0x 5,0x 2400 = 7200 kg.
Berat sloof : 0,30x 0,32x 5,0x 2400 = 11?2'kg.

Berat Rib : 949539;32x0,30x2,30x2400= 306 kg.
Berat tanah : 0,80x 3,0x 5,0x 1800 = 21600 kg.
2V = 53880 kg.

Momen terhadap pusat pondasi :
ZM= 17693 - 23622 (1,50 - 1,0) = 5882 kgm,

OV max - 23880 . __3882___ _ 3502784 = 4376 kgm.

3,06,0  1x5,043,07




cfv min
J tanah

3592 - 784 = 2808 kg/n’
4376 - 0,80 x 1800 = 293

kg/m = 0,29 kg/cm

<: Tt (=0, 3 kg/cm )

a/ Pelat pondasi. (tebal : 20 cm).
53880 _-_7200_- 21600 677 .
Uelat S5 + 734 = 1672 + 784
Qpay = 1672 + 784 = 2456 kg/nZ.
Gy = 1672 - 784 = 888 kg/n’-
. 1.15 ‘ 185 , .
- | o oo %x1489x1,8§?+ $x967x1,85x8.1,85
——— e - 1967 = 3651 »kgm.
= 2023 - 7097 - = 1,066
213651 } = 10659,
Ix Th00 0= g nw=0,2270
’ A = 42220 x 100 x 17 = 18 138
At 0,25% x 100 x 20 = 5,0 on? Lﬁ #16-10,5 = 19,15 cn’.
T.8. = 20.% x 18,38 = 3,68 cn’ 3,72 CTE;

w%fﬁ?
e =

A Age-18

A, $8-15.5

cl|ge-w©

8
of

o o o

- 500
b/ Sloof & rib :

22| | ][]
siof 37 .
o b4 . \
(4
r—19F—0 Wt 185 —y
e 500

____; #8-13,5 =

Pada tumpuan rib :
At = 0,6 x 18,38 = 11,03 cm?

§16 - 18 = 11,17 cn.

.30 045

1.8

30 x 50
akibat q1 :

Sloof : .
(2622 g ) ¢ 1,85

= 436"} kg/m'

;
| e Mo T xasea x 5,07 - 2 xA%A 0,85
k —\ =118 gn, :
,////r i \\\\j 00 = 1 x 436k x 5,0 - 5 x h364 x1,85
£ ™ , — 2 2 _
" = 6.873 kg.
23622 _ 984 ) x 0, 85 = 672 kg/m'
akibat q, ( 03300 784 ) x
Mo = 5 x 672 x 5,02 - 6 x 672 x 0,85
= 2019 kgm.AA
' é{ 1 géé Q° = % x 672 x 5,0 - 5 X 672 x 0,85
= 1.394 kg.
MO total = 11.148 + 2.019 = 13.167 kgn.
0° total = 6.873 + 1.39% = 8.267 kg. |
M 25y 13.167 = 10972 kgn. O tump. = 1,25xB267 = 1033k kg.
lap. 6
4
= -2 = 10534 kgn.
Meymp. = = 5 * 13167 = 10534 kgn
Mlap. = 10972 kgm.
Ca = mmebeeee = 1,879 } go= e,
\ [21x10972" ‘ ) 0.3361
6:3;?1\:‘66 8= 0,8 ne= 0,3361—) A= —li;l--"")@gxlflf
‘ ' = 21,73 om -
5625 = 24,55 onl.
7
A= 0,8 x 21,13 = 16,90 cn’.—p 425 = 19,64 on.

.—.olikmq
Mtump. 1053% ko




I L s
073%7500 8- 0,8 no= 0,3186 —b A = =252-2 x30 x b
| - 20,03 cn’.
A= 0,8 x 20,03 = 16,02 onl.
Q = 10.33h kg.
b = ; X %gggg - 8,05 kg/en’ > Tbt (= 6,5 kg/cmg)

< Tbs (=
Tt =8,95 - 6,5 = 2,45 kg/cm .
. Cs = 1 QlllllQQ = 9,43 kg/(;m2 > T;t.

10 kg/cm~)

Sengkang #8-5

5x 30
.I SH T
| 1§25 I 25 : 1925
L sl ) A s I 1 B
' ). fl : "k\ N ; A (
1 ¥ (1 <' A '. ” a . 6
| og2 Ladds (L _sb5 L__yg26 ;L_____sézﬁ
% 500 T J 500 >
ANy
| 5¢25
) e
/ o \. Iﬁ
I ) I R
PN —sg25
rib : (30/50). L2,
Ditinjau rib yang terpanjang.
S (2022 L agh ) x 2 x 1,85 = 8728 kg/n'
3,0x5,0 K
28 P =3 x1,85x 8728 = 8073 kq.
Vo' M- 8073 x §. 1,85 = 9957 kgm
Ca = mmmoctd_____ = 11,9727 §=0,980 > ¢
Z1_x§§§? _ _ _ __ '} - 0
0,3x 15000 0= 0,2 mo= 0,3080
A= 0,3080 , 30 x 44 = 19,36 on?
2V s = 19,64 cmz”

8 ’ P. B. B.

]

A= 02096k = 395 et U = 62 ot
0 = 8073 kg.
o= 2 B <699 ko/en® > Lot (= 6,5 kg/onl)
730X < Z bs (= 10 kg/cmz)
Ty =6,99 -6,50 = 0,49 kg/cm2
Sengkang #8-5 —Ts = 9,43 ka/en” >Tt.
_____________ >
-
3014
o 2, |¥
e 100 _ 2.00 -
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Ketentuan :

féf -~ Menara air

- Di daerah pEntal tekanan angin.
W =60 kg/m“.

- Mutu beton KZZ?db' = 75 kg on?

| nt = 21
- Mutu baja U24=)fTé = 1400 kgcm2

o x5 = 0

_Ctanah - 0,4 kg/cm




: 1 My, = 00534 x 26 x 1,0% = 1,28 kgn.
: a1 My, = 0,0135 x 2 x 1,02 = 0,32 kgn.
5|0 / * Untuk tekan C = 0,99w = 0,9 x 60
2 é i = 54 kg/mz.
l | A : }; Mtx = 0,0852 x 54 x 1,02 = 4,60 kgm.
1 1 M, = 0,0432 x 5k x 1,02 = 2,33 kgm.
] | ﬁ My, = 0,053% x 5h x 1,02 = 2,88 kgn.
| to.00 ] My = 0,0135 x 5 x 1,02 = 0,73 kgn.
pd 4 Kombinasi beban :
7///////////////////// W/////////// ¥ =100 1. Bak berisi air penuh + hisapan angin.

Perhitungan Konstftksi Beton dengan P.B.I. 71 & P.M.S. 70

~ (1) Pelat dinding bak.
tebal dinding * 10 cm.

= 27,7 + 2,0b = 29,74 <= 30 kgn.
My = 13,2 + 1,06 = 14,2k o 15 kgm.

a/ Akibat tekans air penuh (F air =1 t/mB)f f' Mt)’ = 32,5+ 2B = 33,78 €2 3% kan.
a=05m;b=1,0m - ] Mly = 10,4 + 0,32 = 10,72 &> 11 kgm.
a-0,5+C, =0,0277 ; C,_ =0,0132
b » ] tx™ ? 3 1x 013 ] 2. Bak kosong + tekanan angin :

py= 0,0325 5 Cpy = 0,010% ) M= 4,60 S5 kgn.
2 , ] ‘
M, = 0,0277x 1000x 1,0° = 27,7 "kgn. | M), = 2,33 ¢ 3 kgn.
M. = 0,0132x 1000x 1,02 = 13,2 kgn. 1 M, = 2,88 ¢=3 kqn.
} ) 1x ’ ‘ 1 ty !
p = 1000 x 1’0 =1000kg/m . Mly ;‘0,0BZSX 1000x 1,0 = 32,5 kgm. ? Mly =0,73 en 1 kgm.

2 ;
Mly = 0,0104x 1000x 1,0 10,4 kgm. | NOTE : Untuk mengatasi kesalahan pemasangan penulangan, maka penulangan se- -

belah luar dan sebelah dalam disamakan.

N . )
; ban a79in c = 60 kg/m. ,
b/ Akibat beban - 30 kon. 4820 = 2,51 cn2.

_ - — * Untuk hisap ¢ = 0,h=2pw = 0,4x60 = Z‘tkkgmz‘ ==
ng——‘j”“—_T a=05m ; b=10 m | | = 11,926 g o= 70> 4,
é%é%‘ 1 220,50, = 0,082 5 = 0,043 | T } nw= 0,919 x 1072
=l Cpy = 0,053 5 €= 0,005 ) - \121%%19__ « 1008 = 0,35 on
My, = 0,005 24 1,02 = 2,0k kgn. | | - 0,35 onl. |
M, = 0,043 24 x 1,02 = 1,04 kgn. A =0,25% x 100 x 10 = 2,50 cm? #8-20 = 2,51 cml.

min




M= 15 kgn —> $8-20 = 2,51 on’.
Mty = 34 kgm
Ca = _E%’.zi-g_ = 10,502 } #=6,692> ¢0
X
TX500 8= 1 = 0,01006 = A = 9124999 x 100 x 7,5
= 0,036 cn?
M. = 11 kgm. ——>#8-20 = 2,51 cnl. 0§-20 = 2,51 cn®.

Ly = oo ol

(2) Pelat dasar bak.

tebal pelat = 10 cm. p= 1000'/kg/m2
X
_ . 2
T My, = M, = 0,036 x 1000 x 1,0
2 = 36 kgm. )
Mly = Mty = 0,036 x 1000 x 1,0
7 y = 36 kgm.
— 100 —*
M1X = Mtx = 36 kgm.
Ca = --{Zai--- = 10,2067 §=6,5195
/27 x 3b
Tx 1500 8= 0 = 0,01020
0,01020
A= __E%gg- 100 x 7,5 = 0,36 cn’.
#8-20 = 2,51 cnl.
-— - - 2 |
Mly = Mty = 36 kgm. = §8-20 = 2,51 cm“.

Check terhadap lebar retak :
= &K
W (c3.

ol==1,z;c3 = 1,50 50, = 0,04 ;¢

d=0,8cm

5

=75 3

c
¢+ o g5) (T2 -2 107 (en)

¢ =1,50 cm.

51 =3
wp= 2221 b x 10
P= 355755 3, x 1
W= 1,2(1,50x1,50 + 0,0hx ---Da §--§(1400 ___Zli__g 1076
3,14x10° 3,14x107
A N
12,44 ‘988154
= - 0,07 em (tak retak). ¢&“/_";_gg-zo
] T =7 ]| |e
4 H b
| P .
j ; -m_m @h [ L ‘8'
1_1 sde é !
Y .7 a Y : I l
N | O PN e RS 1 |e
S A=T=0 [_d8-20 s —
H e e | r R
#8-40

POT, DARI SAMPING POT, DARI ATAS

(3) Balok pada bak (20 x 25) :

g=0,20 x 0,15 x 2400 = 72 kg/m'

ps= 0,70 x 1,0 x 2400 = 240 kg/m'

B O RN g + pq= 312 kg/m'

//////// /////////"///////////////////A 9 0 1,20 1000 600 kg/n*
. 2.. ——-— X =

P T B £ R —_

M max = % x 312 x 1,22 + %E x 600 x 1,22 = 128 kgm.

0 max = (600 . 5 X 312) x 1,20 = 320 kgm.
Mma = 128 kgm.
fa = ——mem ZQ____ = b 455 ’ ’ :,3,878
a NN } ¢ > ¢0
0,207x7%00 ¥ = 0,2 nw= 0,02715
A= 002715 5 20 « 20 = 0,52 on?
=12 020 %20 = 2,31 ond 3§12 = 3,39 cn.

min 2080




,,,,,,,

AU = 0,2x2,31 = 0,46 onl. —p 2§12 = 2,26 onl.
Q0 max = 320 kg.

= 8,320 - 9 24 7 - 2
T 5 X 5525 ,97 kg/emé < Abt (= 6,5 kg/em?)
, Sengkang #8-10.
. P "
. “-
AT ﬁI bl
s NN\ 2012
T
a-a
ja 120 -
25 .
m --Izj’L-fjjzza q 1
FL"_ _,;6_
§ &
le % _
"zo‘ Ima -*'sl !
(%) Kolom (20 x 20).
- berat air 1,0 x 1,0 x 1,0 x 1000 = 1000 kg.
- berat dinding b x 0,10 x 1,0 x 1,0x2400= 960 kg.
- berat pekat dasar ' : 0,70 x 1,0 x 1,0 x 2500 = 240 kgq.
- berat kolom atas ~ : 4x 0,20x 0,20x 1,0x2400 = 38k kg.

berat balok : kx 0,20x 0,15x 1,20x2400 = 346 kg.

v = 2930 kg.

- Momen akibat beban angin :
M=1,40 x 1,25 x 1,3 x 1¢§i = 85,31 ¢ 86 kgn.

Beban vertikal yang dipikul oleh masing-masing kolom :
_ 2930 86 _
N = -"1;- + T:EG;? = 732,5 ht 30,7

763,2 e 765 kg.

1

Nmax‘= 732,5 + 50,7

i

Nmin = 732,5 - 30,7 = 701,8 <> 705 kg.

<‘_1k'1t=5’0m°‘ e, =0 }eozo,OZm. :
- eJO = %6 X 0,20‘=.05006 () 0,02 mi
. «
0002 g0, =150, = 6,52
¢ 0,20 1 2 5 0
' - A A
e = 1x 6’32X(100x0,200
x 0,20 = 0,08 m.
awva ‘ - & = 0,15x0,20-= 0,03 m.
. eto{ = 0’02 + 0,08 + 0,03 = 0’13 me
tot Sl 0113 = 0 65
BT L P S
£ 0,20 }tul‘ min.CAnm)= 1% % 20%x20 = 40 cm3.
ot o 65 . - 0,03 |

- db? 20%20x75

Check tegangan :

Fo=Fpos (1) A= 20020 + (21-1) 4,0 = 480 cn’.

_ 185 2 '

Gb' = g5 = 1,59 kefen"< @b, .

Ja' = n.ﬂB’ = 21x1,59 = 33,47 kg/cm'2 < Ja

Bila ditinjau pada bagian kolom sebelah bawah : '
. - ,

Hooh = 1(1,40x1,25x1,3%60) = 34,13 o 35 kg.

Tk
8 M=35 x5 = 175 kgm.
N = 765 + (0,20x0,20x5,0x2400) = 1245 kg.
175
eo = Tzqg = 0,1# me
e'fo - 0’02 . ’ eo; 0,16 Me




e i ) . .
Hg B} (_)11% - 0’8_»01 -1 5 o= 6,98 | Beban vertikal : |
g 052 | ~ Beban kolom - 14850 k.
e, = 1x6.98x(<=222-—)% x 0,20 = 0,09 n. - Berat pelat : 0,12x2,20x2,20x2400 = 1394 kg.
1 = X0, 70K~ ’ B - 400=
100x0,20 - Berat sloof : 4x0,20x0,18x2,20x2400=1183 kg.
~ - Berat tanah : 0,88x2,20x2,20x1700 = 7240 kg. |
e, = 0,15 x 0,20 = 0,03 m. | ‘

Z V=14667 kg.
etot = 0"]6 + 0,09 + 0,03 = 0128 m. ) . ::::::':7::2:

Brot _ 028 - 1,4 | | Oy = 1867, D68 o 3030 + 443
h, 0,20 ful. min s 1% x 20 x 20 = 4,0 cn. | 2.20220 = 29010 ,207 -
- ' 1245 2
-ET = 55005 - 0,04 2 x 2¢12_=_h,52 cn_. Gy max = 3030 + k43 = 3463 kg/nZ.
Qv min = 3130 + 443 = 2597 kg/m.
262 t 2 2 = k
L= Jt = 3463 - 0,88 x 1700 = 1967 kg/m® = 0,2 kg/cn<Qt (= 0,k -95 )
. cm
¢8-20
Pelat pondasi : -
(]
o
14667 - 1394 - 7240 k
, = k43 = 1246 + 433 = 1679 X9-
16 | Ypelat 2020 T M 7 o
- - ' Pelat (a) :
(5) Pondasi : ) ' " ¥ ly - 1,20 _
1 ; ’ 120 Ix -~ 1-:20 =
© » 4
|0 & ~ i ¢ =0, =c, =c . =0,0%
= s 9 1x tx ty ly
T ® ‘ [ Mix = Mtx = 0,036 x 1679 x 1,202
. = 87 kgm.
—s| [ g Beban kolom total : , 9 .
| 2930_*,1.’( 0,20 X 0,20 % 5’0 M 2[}00 ) ‘ Ca = -E’—|—;—__- = 77878} ¢ = l”917>¢0
= 4850 kg. . o T7x 7800 =0 na= 0,01718
Momen terhadap pusatpondasi : i} 91912152 _ 2.
é M= 1,40 x 1,25 x 1,3 x 60x(152245,0) | A 57 X100 x9 = 0,74 o ,1
] Amin: 0,25%x 100 x 12 = 3,0 cn®  §8-167 = 3,05 cm’.

T.B. ditumpuan : §6325 = 1,13 o’




. Pelat (b)

M=% x 1679 x 0,502 = 210 kgm.

= S A— = 5,070 ¢ = 27968 7 ¢
Ca [27 x 210 : 0
T_Q—TEGG =0 nw= 0,04245

A :ng%.z_lli x 100x 9= ’],82 sz.

g8 - 165 = 3,05 cn’.

~ Pelat (c) :
g8 - 167 =5 tul. kipas.

5 3
e 2f] 4
Syl ; 7 '\ R
g
S SN T
-2 _
%1
7
vl i > o
V) 1Y S
T &3 2l | g g o
o (S B % w
@ = 3 - % A
6y q go-20 P Z %f
4 S X -
L eV R
gy J 1 !L

q-= _ 890,433 = 1002 + 433 = 435 kg/cn’.

2,20x2,20

Keadaan a : MOverstek =3 x0,5x 718x %. 0,50

v
]
—
50
it

oversteK

\///C;
120

= 60 kgm. }
B L .= 3 x 0,5 x 718 = 180 kg

Keadaan b :

Moverstek = 60 kom. }
861 g/m' ]}s 0overstek = 180 kg. _
- T - % x 718 x 1,202 - d x 718 «
s e 0,52 = 100 kgn - 60 = 40 kg
[\\\V//,r——--“'*\\\\//// I Olap =3 x 718 x 1,20 - 3x 718 x0,5
X ¥— = 2517 kg.

Kombinasi a & b 2

Moverstek 60 x 2 = 120 kgm.

RV } f =204,
\v 0,2 x 1500 8= 0,4 no= 0,01683

Y
Mvin® 3065 X 20 x 24 = 2,77 cn? ===>3¢12 = 3,39 cml.

AU 0, x 2,77 = 1,11 en — 2012 = 2,26 onl.

0Overstek : 180 x 2 = 360 kg.
_ 8 60
o= 8 Eﬁii'éﬂ = 0,86 kg/cm? < bt (= 6,5 kg/cn).

Sengkang @#8 - 10

= b4 + 40 = 84 (/990kgm.

Tul. mine—y A = 2,77 on’ g 312 = 3,39 cn’

= 258 + 251 = 509 k. M=s2012 = 2,26 cm?
_ 8, 509 _ 2 o e e 2y
8y Y7 = 1.2 -
- X ey »21 kg/em® < bt (= 6,5 kg/cn®)

- 1,20 —60 = 180 k
. ' Mlap 12 x 861x g. .}
M =1 = kg.
I 11 W N 0y, = x 81X 1,20 258 kg
1 1
PN &
ot 120 56
| D 230 ‘
18 ‘ P.B. B.
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. Ny
— 20 p—— — 20 ja—o
aén. '7-0"7- ELL
. T 2%z
S \ 30
. ;*; A | FFFi :E’
__Zfiz L_;¢;z __14,; l_idﬂ. 74‘3
.50 . 120 - -) -
E%5fbﬂ
. Luifel : d = 8 cm.
7 dy = 100 kg/m'
1/ R—Y | P o/

- = +~ -I

%0 —

. 2
Mutu beton : K225 b' = 75 kg/cm

Mutu baja : Qth a = 1400kg/cn®

1) penulangan luifel
2) penulangan kolom

Rencanakan :

Beban-Beban :

- Berat sendiri pelat = 0,08 x 1,00
(tebal=8cm)  x2400= 192 kg/m2

- Berat air = 0,10 x 1,00 x 1000
(r) = = 100 kg/m2

q = 292 kg/m2

ql2

[}
ol

Mpelat maximum ~ :
( =} x 292 x 1,502

328,5 kgm/m'

Mjepit pelat)

20

'P.B.B.
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Dipakai tulangan pembagi :

#6 - 25 : 1,13 cm,

] > 0,838 cn.
Perhitungan balok puntir A-B : 30/40.
M puntir A-B max = M jepit «x éégg
= 328,5 x 3,00 = 985,5 kgm.
= 98550 kgom -
Beban-beban balok : 30/40.
- Berat sendiri balok : 0,30 x 0,40 x 1,00 x 2400 = 288 kg/n'

- Beban pelat yang dibebankan kebalok :292x1,00x1,5= 438 kg/m'

q'= 726 kg/m’

g8 - 12 = 4,19 cn?.
>4,182 on.

‘ ’ 1
F ma _ 8,00 - 1,
| 2,220 2,220
S = 0w = 0,135
§ §=1,488 > 4 = 0,889
A= Qi%%§1x100x6,5 = 4,182 cm?,
1 A N .
Dipakai tulangan : ¢8 -
2 b
8 T.P. = 20% = 20% x %,190cm? =0,838cm

Dmax = 3 x q' x 6,00 : 3 x 726 x 6,00 = 2178 kqg.
D ma 2178 2
Tb = - = 7 - E L 230 kgfend
bx 7/8 h.  2,30x7/8x0,35 918,75
M
1:bv=?L_E__
ht.b?
P.B.B. 21




3+ 1,k58 = 4,458

L hse x 28220 -
L0 x 302
2,571 + 12,204 =

439335,9  _
36.000

T 12,20k kg/cm?

Th O = 14,575 kg/cm?.

771;b =8 kg/cm2 (diperlukan tulangan geser lentur puntir)

<fbm =20 kg/cm2 \(ukuran penampang bal ok memenuhi)

M
pr = - =

b.ft 30x25x35
‘ : 8- 10=Ts

98550 _ . 98550 .

3,75k k nl.
Seosg = Tt kol
As.??a

71,01 x 1400

Dipakai beugel

2,371 + 3,754
6,125 cn2.

' a8s. b 10 x 30
As = 1,01 cmz. = 1%%3 = 4,7133 kg/cmz
‘as = 5 cm.
Dipakai tulangan miring : ¢12-30 =>Am = 1,13 en’
am = 30 cm.
<0 - An.Ta A/? 1,13 x_1400V2 _ 2237,3 _ 2,486 kg/cn?.
' am b 30 x 30 900
Tm+ Ts = 2,486 + 4,7133 = 7,193 kg/cm? >Cb +Tb" =
Tm+ Ts = 7,1993 k9/0m2
Th o = 2,371+ 3,754 = 6,215 kg/on’,
Tulangan puntir meman jang : ,
A Mo, Ut 98550 x 2 (25 + 35)
min “ga. Ft 2 x 1400 x 25 x 35
- 98550 x 120" _ 11.826.000 . 4,83 cml.
2450.000 2.450.000 '

‘Dipakai tulangan :

2§19 = 5,68 cn® > 4,83 ol

Perhitungan lentur balok A - B :

he

-~

4 =7 =)
E T T | T
T T2 7 A1 K 13

22
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; 1 2 1 2
Mmax () = 4+ i X qbalok X 6,00 é + 76 x 726 x 6700 =+ 2613,6 kgm
1 . 2 1 2
Mjepit max = = 10 X 9pa1ok X 2007 = - 5 726 x 6,007 = - 2613,6 kgn
Ca = __1(_)_:..5_-.- = _-25___ = = 062
2673,6 x 21 11,4315 &
0,30 x 1400 :
- 0,2—bnm = 0,123
g = 1,667 > ¢ 0,889
= 0 1234 x 30 x35 = 6,17 cnl.
Dipakai tulangan : kg6 = 8,04 em > 6,17 cn?
At = 0,2 A=0,21x 6,17 = 1,234 cn?.
Dipakai tulangan : 3§12 = 3,39 cnm? > 1,234 enl.
Tulangan jepit : 3¢12 +.2¢16 = 3,39 + 4,02
= b e > 6,17 on
P. B. B. 23




‘Tulangan extra : 2 § 16.

-l
| [ @8- 12

TP d6-25

€
3

AW

s/

L3

2 2819
G.D? —m

AVAVA

\ ©

PENULANGAN BALOK PUNTIR A-B~

3fiz+2416
beugel #8-10

~ QA\WW
—— 1 50—

-
6

beigel #8145,
BRI ORUURUIURN ST WO

4

312

=

e 150— >

kuscl g8-10

s 7

VAVA
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. Perhitungan Kolom : C ’ ‘ b
Pot I-I NI -5 ton + berat (balok + pelat) + berat kolom tertinggil,Om 1
M_ = ]
I Mp X'{
Pot II-II: MII =5 ton + berat sendiri kolom + berat (balok + pelat)
Myp = M x {? | ]
Pot I-I : lebih berbahaya dari pot II-II, karena excentrisitasnya lebih t
‘ besar. ‘
Pada pot. I-I .
My =y x 4 - 328,5 x 6,00 = 1971 kgn
N = 5.000 kg + 0,30 x 0,40 x 1,00 x 2400

tinggi luifel = 1,00 m.
+ (3x726x6,00)x2 nee 7

5000 + 288 + 4356 = ' 964k k.

Perhitungan tulangan kolom : 30/40.

MI = 1971 kgm.
NI = 964"* k\g.
ML 197
€0, = = = . -
1 = “I = 961;1; = 0,204 m.
eo, ;U ht = ;U'X 0,40 = 0,0133 m=dminimum = 0,02 m.
eo €0, + €0, = 0,204 + 0,02 = 0,224 m.
o _. 0,224
- LA=S- = 0 56 =D C, = .
ht 0,40 : 2 = 6,93
\ . ¢y =1 (penampang persegi).
1 2 4,00 42
e 6qecy (irntoc t = 1% 6,93 x (o220 0,40
1= 0% Gggip) - #8693 x Gopi 1O
= 6,93 x 0,12 x 0,40 = 0,028 m.
32 = 0,75 ht = 0,15 x 0,40 = 0,06 m.
e = ey+eq+ey= 0,224 + 0,028 + 0,06 = 0,312 m.
26 P. B. B.

e, =e+dh 005 = 0,512 40,20 - 0,05 = 0,462 m.
Nox e, = 964k x 0,462 = 445,53 kgn.
40-5 R T
c = = 2,345
T T FTT k55,53 7,926 _
0,30 x 1400
Tulangan Symetrié :
$-1-2h - q_1 0.3 - q- .2 “i = 1-0,663 = 0,34e00,2
8 e, 8 0,462 3,696 ‘
ii,. 0,2 ==> Ca = 2,345
oW = 0,21184
g = 1,198 > ¢0= 0,889
g; = 1,5%
= 0,855 _
fi . 0,402 1,32 }A“——Z'M
0B T
iA = 04§%§& x 30 x 35 10,92'cm
- 10,92 = 3,85 on
A' =53A = 0,2 x 10,92 = 2,18 cm? A,
Tulangan min kolom = 1% = 0,01 x 30 x 40 = 12 cn?. .
A=A = 3 x12 = 6 cn”.
Dipakai tulangan : 3 § 16 = 6,03 e em 6 cml.

Dicheck dengan grafis by Wiratman.

- ﬁ; - QS?%% = 0,78 o
400 = ¢ 2 h, 3?)6?40 i 2238 = 8,04 koen.
\ ai%%% = ﬁ;g& - 0,1672
',""'tot = 0,08

P. B. B.
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Ay = 9§%§ x30 x 40 = 4,57 cnl.

Bigm 3 x 057 2,286 on’.

Dipakai tulangan minimum : 3 § 16 ’ ?

adie 2gn 416
8 ’ 1
2

- 40 -l

Beban : Mutu K

225
‘ . BaJa : Mutu Qqu
1 1 Peraturan2 : PBI 1971
PBI 1970
Ditanyakan :
Rencanakan bentuk latei tersebut
ﬂiﬁ . selengkapnya dan gambar penula -
m ’ Vit / (el ngannya.
Muatan-muatan yang bekerja :
1) Muatan berguna terbagi rata = 1ton/m' = 1000 kg/m*
2) Beban tembok 1 batu = 500 kg/mé = 500 x 2,00 = 1000 kg/m!
3) Berat sendiri balok ukuran 30/60=0,30x0,60x1,00x2400 = 432 kg/m!
q = 2432 kg/m'

28 P.B. B.

Dilihat dibuku tabel Momen dari beton Kalender :

 a=2432 Kg /'

C ( lX D T
\‘\ I P~
,2:.3.00*"!
I'l
" | B
W{ﬂ/«W Q=600 g
2 2
-~ o q.l . S LT
Mo = My = g Tka2) Mot M = TtGD
1 3 |
Ty mp xR 00 0216, 3,00
L1 1 o0 x0905 600 0 0,027 6,00
' 12
_ 0,648 _
0,612
2
2432 x 6,00 87.552 ;
M. = = 2 = = 2032 kgnm.
¢c=M AN 36 32 kgm
- 2
M= M = 2432 x 6,000 _ 87:952 _ 4216 kgn.
12 (k + 2) 72

Diselesaikan dengan cara Cross :
Momen primair

‘ 1 2 1 2
= o = Ao = - 0% = 7296 kgm.
MPCD MP 0C 1 gl KT x 2432 x 6,0 7296 kgm

faktor Distribusi

b MLy WD 4710,0,3040,607 1/12x0,30x0,30°
Vo J Ic, 6,00 3,00
_ 0216, 0,027
6,00 3,00
P.B.B. ’ =




Zp=
.} = 1,000

. ..
U U

Titik B A
Batang | CA o) e DB BD AC
F.0. |0,200 0,800 | 0,800 0,200 - -
Morinairl - w1296 | -7296 - - -
— [4159,2 -5836,8;><:5836,8 .+1459,2\\\ -
42918, 4] ™%2918 4 M 7296 7296
583,68 |-2334,72] +2334,72 583,68
+1167,36] 21167,36 297,84 ~291,84
-233,472 -933,888~<:933,888 +233,#7\\\ | .
_466, 9441 466,944 N 116,74 116,74
- 93,39 -373,55;><:373,55 IEREN
+186,775 | *=186,775 N, 46,70 - 46,70
- 37,355 -1&9,42;><:149,42 + 31,355
BRI I R T ™, 18,68 - 18,68 |
- k942 [-59,768.],+59,768 | + 14,942
+29,884 | N29, 884 ™S o | -7
- 5,977 -23,907;><;:23,907 v 5,977
+11,954 11,954 ™ 2,988 - 2,988
- 2’391 - 9,563\< 9,563 + 2,391\
I’
\ + 4,781 % 4,781 ™ 1,195 - 1,195
- 0,956 |- 3,825 + 3,825 | + 0,956
. 1,912"<;51,912 ™ 0,478 _ 0,78
- 0,382 |- 1,550 | + 1,530 | + 0,382~ -
’ ™ 0,191 - 0,191
Mopie |-2431,75 [ 2h31,75] 231,75 | +2431,75 | +1215,88 -1215,88




Perhitungan Balok C-D 30/6q.
2432 q=2432 lsy/m“; 2

"‘”% | é"”‘

M lap

-}-)-»

- 142 2
Mlap (+> = 3 ql = 2432
. % g 2432 x 6,002 - 2437
= 10.94% - 2432 = 8512 kgm.
S [\ M. I W71
Ca = " 20,630 '
6"3627555 .
§= 0,b —> nw = 0,1667
g = 1,500 > ¢0 = 0,889
A = Ql;géz x 30 x 55 = 13,10 sz
Dipakai tulangan : 5 § 19 = 14,20 em? > 13,10 cn
At = 0bA = 0,k x 13,0 = 5,24 gm
Dipakai tulangan ::=2=Q=lé=== 6,03 cm” > 5,24 e’
Mtulangan = 2432 kgn.
_ 605 = 22 = 4,988
'\¢/‘?E3 x 2T~ 11,0272% 9
0,30x7%00

% = 0,b = nw = 0,04529 .
g = 3,000 > ¢ = 0,889

=0 0#529 X 30 x5 = 3,56 cm?

~ Dipakai tulangan : 3¢ 16 = 6,03 cnZ > 3,56 cm2

At = 0,44 = 0,4« 3,56 = 1,424

Perhitungan geser :

=29, L= 3 x2k32 x6,00 = 7296 kg.

S S 7296

= = 5,054 kg/cm?

b x 7/8h  30x 7/8x55  14k3,75

<Tb = 6,5 kg/on?
tidak diperlukan tulangan geser.

Diberi tulangan geser praktis : 2 ¢ 19.

/‘”" + "|, §I /Jﬂé

sz,

Dipakai : 3§19 = 8,52 cn? > 1,424 cnl.

AN/ I B Y I I A

A

PACRCINEE I IJ

: | —
— N ks

T e 70 T sy 280

| 290 ]- M zd:zd‘w,
O __¢ge-20 8 Y ¢ 4819
o || &

| E—
% t-r !

Perhitungan Kolom-Kolom : CA dan DB.
l N1 =Ry = x 2432 x 6,00 = 729

~F

,——-60—-—-—‘-1 5

T-1

2432

1216

1 Np = Ny + berat sendiri kolom

H

7296 + 518,4 = 7814 kq.

N, = 729 kq.

kg.

7296 + 0,30 x 0,30 x 2,40 x 2400

32 ' , P. B. B.

P.B.B.
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M, = 2432 kgm. Tegangan-tegangan yang terjadi :
. : 1 =
6 - hj] o232 | g3z ’ Ja = ga = 1400 kg/cn?
— - - - , °
0,] N1 7296 ) R , o’b, - Ja - 1400 - 1400 = 57,97 kg/cmz.
. ] : nf 21x1,150 24,15 »
e, =35t = 35x 0,30 = 0,010 nbnininun = 0,02 m. ] P <75 kg/en“.
2 , Oar = Qa__ - _2400__ _ 3400 _ 455 yo/cn?
- ‘ - - ] ng' 21x1,466 30,786 '
eo = 801 + 602 = 0,333 + 0,02 = 0,353 me ’ 1 ' ! < 1400 kg/cmz.
e ‘ _ ] e
Hg = Qa.zgg = 1.177 > 1 { CZ - 7,00 (baja lunak) Iulangan .
t ’ ' . 1 e ‘
o, ¢, = 1 penampang persegi. ' Ei_ - 965215 c= 2,05 dari tabel didapat :
€& =g« ¢ ( zrsmrr- ) ht. ' : ‘ o] 2 :
100 nt. f Y - 0,868 i=1,70
: 2,40  y2 . nw
=1 x 7,00 ( ——-2a10__ , A - M
x 7,00 ( 05 0’30) x 0,30 | A= —==x 30 x 25
= 7,00 (0,08)2 x 0,30 | | - nggél x 30 x 25 - 12,22 cn’.
= 7,00 x 0,0064 x 0,30 = 0,0134 m. | ‘ . - 1%12% = 219 on.
ez = 0,15 ht = 0,15 X 0,30 = O’OL}S Me ] ’7 ——=========
e = +e +e, = 0,353 +0,0134+ 0,065 = 0,414 m. ‘ At=5 1A = 0,6 x 12,22 —__Zl§§§_ggf_ A.
. 1 _ _ _ '- - TTEE T T
ea =e+zht-0,05 | = 0,411% + 0,175 - 0,05 = 0,5114 m. | Dipakai tulangan : 3 § 19 = 8,52 cmz > 7,19 cmz
Nxe = 7296 x 0,511k = 3731,2 kgn. ' C > 7,332 cm .
505 - Dicheck dengan grafis by Wiratman.
Ca = = = = 1,8303 00,4114
g__)f___’lg__ 13,6587 ’ . I;‘e-%' = —-’—61;'6 = 1937133
0,30x1%00 : ; )
- 1.1 b o 9.7 0.2 4 075 404278 Gyt = N . _12% =7296=8’|0k 2
8 e 8§ 0,511k §,0912 el ] ° b.nt . 30 x 30 900 107 kg/on’.
= 0,572 «o 0,6 ] '
57 ’ ‘ ’gBQT - §%92 = 0,108
Ca = 830
Ca 1,8303 ) . ) nwtt=0,20
d = 0,6 = nw = 0,341 4 S
tot 0,19 2
Y = 0,868 _ i A HR bht = =2_2:x30x30 = 8,14 cm“,
g = 1,150 ; tot n 7 ,
gr = 1,466 2 A tot ¢ 2 x8,1h = 4,07 on?.
: = 1,

Dipakai tulangan : 3 § 19 = 8,52 cm? > 4,07 cm2,

34 P.B.B | P.B.B. 35




‘Tulangan minimum kolom : 1 % 0,01,x 30 x 30

= 9 onl, ,
Tulanagan minimum A = A" = 2 x9 = &5 cml, ]
‘5# © ‘ ========== ] . ]
»ny
~— IR
—

30 — 3¢19

Perhitungan pondasi : ‘ 4 , .
¥ R kolom R kolom
W -[JMA
1 ~ )
: ! |
1 1 12 ]
N N— Y T' ‘
%= . 8.00 - A-A ’
Rkolom =3q ﬁ + berat sendiri kolom.
= 3 x 2432 x 6,00 + 0,30 x 0,30 x 3,00 x 2400
= 7296 + 648 = 794k kg.

Berat sendiri pondasi = 0,12 x 0,75 x 8,00 x 2400 + 0,30x 0,58x8,00x2400

1728 + 3340,8 = 5068,8 <o 5069 kg.

zv
Qtanah = —F—
SV =2 x 79k + 5069 = 15888 + 5069 = 20957 kq.
20.957 20.957 2
Ttanah = grg=ops = “googgp = 053493 ko/on'-
harus< O tanah = 0,350 kg/cmz.
36 \ ; P.B. B.

kMpelat

Perhitungan Pelat Pondasi :

Mpela’c 1 0p. (-g‘-)zy untuk pelat tiap lebar 1 m'.
Tp» LELID - B o vl

3 x 3205 x ( 9525 )2 =

= 3205 kg/n’-
3 x 3205 x 0,3752

225,4 kgm.

12_=_1,9 =0,k

Ca =

7/

1Q‘1- -
1,839

01
n

0,03610

0 =+ nv:

:3255>¢ 09

+ 33810 100

Dipakal tulangan :

TP 20%A : 0

Dipakai'tulangan

Perhitungan Balok Rib : 30/70.
Gy - 20:957 - 1728 - 3341

50492 g

g6-20 =

889

10,4 = 1,74 cn?

g8 - 20 = 2,51 cmé

$OM e

> 1,74 cm2

02 x 2,51 =
1,41 cm?

- 15:888 _ 965 kg/on?.

800 x 75

qbalok = 2650 x 0,;5 = 1
"jepit T Exaxa P
M1apangan OREIRE
1

11

8943,75 .

1 x 1987,5 x 6,002 -

60.000

2650 kg/m?.
987,5 kg/m'
1987,5 x 1,00 =

2
-3 qa

993,75

*

0,05 cm?,

§8-20

7¥

> 0,05 oml.

3 x 1987,5 x 1,00

= 7950 kgm.

993,75 kgm.

2

P.B.B.
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« M lapangan (+) = 7950 kgm. { : "
la = —--10=2 = = 62 ;= 32602 1 T 2 T
\/ b 19,957 ] T TP T TTRINH T
0,30x1%00 ' o 7 407 ¢ A -
5 ‘ ] .,.a&"" . 482 ¢oo 2.00
= . Y k 200 |70 2.00 . 2.00
" ;}W ; 2,;888> g =0 ,889 ' ; : bﬁ 9645 bal.g6-5 bol.ge-z0 wagel 5 bagcl(s-ls
0o 1 R
po=ls %2@ X 30 x 65 = 9,92 cnl, | 5 P T
. . ) " - 2 ? vi
Dipakai tulangan .=ir:g=22: = 11,36 cn® >9,92 cm | r-@ @ g
= 0,4 A = 0,4x9,92 = 3,97 cn?, ] . l . .
» Dipakal tulangan : 4 § 12 = 4,52 cn? > 3,97 s ( - : Y]
M - _—======== ’
jepit 993,75 kgm. ] | § \
Ca = 70-5 _ 65 , ’ 1 :
a - - = 9,221
. A/ 993,7 75x21 _ 7,049 !
0 30x1500 i
§ 20,6 —>nmw=0 ,0127 , L_ Jd — |
§ =5,897 > ¢ = 0,889 | 20 . oo 22, | 1
Tz e , : Diketahui : mutu beton K, o
= Aol -
A= 777X 30 x 65 = 1,180 cn- mutu baja QR24
Dipakai tulangan : &4 ¢ 12 = 4,52 on? > 1,180 cmz. i ' Tebal plat pondasi = 23 cm.
‘ P =20 ton.

=06 A = 0,6 x1,180 = 0,71 cn2,
Dipakai tulangan : 2 § 19 = 5,68 cm2 > 0,7 en.

@ tanah (T i5in) = 0,4 kg/cn’-

Rencanakan : Pondasi tersebut (pembagian tegangan pada pelat seperti ter-

Perhitungan geser : Dy =08 = 1987,5 x 1,00 = 1987,5 kg. gambar diatas).
Beban-beban :

Dhax = 2Xax1 = 3x1987,5x 6,00 = 5962,5 kg. )
(= Db ) D j - Berat sendiri pelat pondasi (tebal = 23 cm) = |
oo M __5%25 _ _ 5925 ., 2 i 0,23 x 11,00 x 5,00 x 2400 = 30.360 kg.
DX /8 R, T 3% 778 x 65 T 706,25 - 20"95 kelen. - Berat balok A-B-C-D (30/60) = 0,30x 0,60x 11,00x 2400 =  4.752 kg. |
b = 3,495 kg/cm2 _ - Berat balok P.B.Q (30/60) = (0,30x O, 60x 5,00x 2400) x 2 = k.320 kg. |
<Th = 6,50 kg/cnd - Beban P = 2 x 20.000 = 40.000 kg.
ZV = 79.432 kg.

" Tidak diperlukan tulangan geser.

*

. 3 : : ‘ |
Diberi tulangan geser praktis 2 ¢ 19. 1 ' : |
: |

|




79.432_

a L2V 79.432 _ 2
tanah : T100x500 - S5p-000 = O»144 kofen®.
_ 2
, < Ttanah = 0,k kg/cm .
Jtanah : 0,144 kg/cm® = 0,14k kq/ ——-dee 2
ansh 2 0,14k kg/cm M ke/ s5esis ™

q = 1440 kg/m2,

Perhitungan pelat poﬁdasi.

Pelat a : X

—h iy

Momen—momen :

Mx tumpuan =0 X QX b?
Mx lapangan= c, X aqx b
My tumpuan = ciy X g X b2
My lapangan= cy X g X b

"

1440 kg/m?.

Untuk mencari momen-momen digunakan
Tabel Moody : Sehingga didapat be -

sardya coefisien-coefisien momen .

alb =212 =1 g = 14ko kg/émz.
2,5 |

Coefisien momen :

ciX E 0,2613
c = + 0,1008
X

Ciy = - 0,2043
6, =+ 0,0243.

0,261 x 14k0 x 2,52

+0,1008 x 1440 x 2,52
-0,2043 x 1440 x 2,52
+0,0243 x 14h0 x 2,52

-2351,7 kgn.
+ 907,2 kgn.
-1838,7 kgm.
+218,7 kgh.

ht = 23 cm
h =25-2-0,6 = 20,4 cm.
40 P.B.B.

'MX tumpuan = - 2351,7 kgm.
Ca = A\ S AR, R 1
\ /2351,7 x 21 5,9393181
7,00 x 1%00
S = O —T—“T> nw = 0,0963 11}00 ,Il"OO
' =833 > 0,= 277775 T 1575 T 0,889
= 0.0963 4 100 x 20,4 = 9,355 cnl.
21
- Dipakai tulangan :
# 10-40 + ¢ 22-40
= 1,9 + 9,515 = 11,465 cn? > 9,355 cnl.
Mx lapangan = + 907,2 kgm. '
Ca ‘: ____Zﬂai _____ = _ZQ4§- = 5,557
907,2 x 21" 3,6889
V' 77007% 7500
¥ = 0 = 0w = 0,03540
’ g = 3,292 > ¢0 = 0,889
A= nggéig x 100 x 20,4 = 3,4k cmz-
Dipakai tulangan ‘-@19:?9_ = 3,93 en? )5 3, bk cm2
My tumpuan = - 1838,7 kgm.
Ca = 23=2=1,0:0,0 . _1ds2 - 3,713
\ [1838,7 x 21 5,252
7,00 x 1500 :
8 = 0 —> m = 0,08188
* § = 2,000 > g =0,889
A= Q;Q%%Q& x 100 x 19,5 = 7,603 cn.
Dipakai tulangan g 10 - 40
1,9 + 7,09 )
+ ¢ 19-40 J= 9,05 cn? > 7,603 cm
P.B. B. 41




-My lapangan =

+ 218,7 kgm.

Ca = 23.2.2.=-1,0.=20,5 - _19.3 - 10,766
' [218,7x 21 1,8112
1,00x1400
3 - 0 —> nw = -0,00908
§ = 6,93 > =0,889
A= 919;%9§ X 100 x 19,5 = 0,843 cn’-
Dipakai tulangan : § 10-40 = 1,96 eml > 0,843 cn?.
LS b=6 . o)
Pelat b : T a/b - 2 - 0,83
n
] z z
antara i dan 8
y 0,75 0,875
L diadakan interpolasi.
- - 0,85 - 0,75_ 0,0686 - 0,0592
c;, = - 0,0686 + NN ( 592) =
- 0,0686 + 2.08 (o 0094) = - 0,0686 + 0,006016
0,125 = - 10,0626 ,
0,03 , 0,032h = 0,0267 \ _ _ )
cx = 0,032k - G_%§§ ( 5.6—6557‘ ) = 0,0324 - 0,003648 = 0,0287
- 0,08 ¢ 0,0946 - 0,0530 y _ _y o546 4 0,000 = -0,0536
Gy = - 00546 6175 ( 0,001 ) = 0,054 +
cy = 0,0197 + -0.08 (0. 0209 - 0.0191 ) - 0,0191 + 0,001 = 0,0202
0,125 0,0018
" . 2
omen-momen . a
cix 7 7
Mx tumpuan = - 070626 x 1440 x 5,08‘ = - 2253,6 kgm.
%X ”q f 2
Mx lapangan = + 0,0287 x 1440 x 5,08 =+ 1033,2 kgm.
2iy A 2 ) ,
My tumpuan = - 0,0536 x 1440 x 5,00¢ = - 1929,6 kgm.
My lapangan = + 0,0202 x 1440 x 5,002 = + 727,2 kgn.
42 P.B.B

‘Mx tumpuan = - 2253,6 kgnm.
o - B-2- 0,6 20,h
__________ 5,814112
1, 00 X 1E00
? =0 ow = 0,0919
§ o= 1,882 > 9= 0,889
Ay o= nggjg x 100 x 20,k = 8,927 cn’-

Dipakai tulangan :

= 2,07 + 7,46 = 9,53 cn? > 8,927 cnl.
Mx lapangan = + 1033,2 kgm.
Ca = 23.2.2.20,5 - _20,5. - 5,2073
T033,2 x 210 3,93675
7,00 x 1500
3 - o o= 0,04051
§ = 3,008> ¢ =0,889
A= 9_9gg§1 x 100 x 20,5 = 3,955 cn’e
Dipakai tulangan : § 10-19 = 4,74 en? > 3,955 on’.
My tumpuan = -~ 1929,6 kgm.
Ca = 23.=2.=1,0=0,% - _.195_ = 3’625
1929,6 x 271 5,37996
1,00 x 1400 :
8 - o0 nw = 0,08629
= 1,98 > §_=0,889
' 9122939 x 100 x 19,5 = 8,013 cm 2
Dipakai tulangan : ¢ 10-40 + @ 19-40

My lapangan = + 727,2 kgmv

¢ 10-38 + § 19-38

=1,96 + 7,09 = 9,05 cm?

8,013 cm

P.B. B.
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23-2-1-0,5 _ 19,5 1 , = §x 6,25 x 2015

B P T w0 1 = 8392,83 kan.
1,00x1400 : ‘ . E 1 2 1 2
b M = - ,l - -
3 m = 0,03103 | ' 7 2 5 % g2 ‘
g = 313430”:, ¢, = 0,889 , = ( ; +2 x 2015 % 6,00% - % x 2 x 2015 x 2,50%) - 839583
- -1-51_2 x 100 x 19,5 = 2,88 cn’-

= ( 18.135 - 4197,92) - 8395,83
= 5541,25 kgm.

=3 x250x2P = 2,50 x P

Dy = 2,5 x 2015 = 5037,5 kq.
D=2 6D E = 3P = 3 = 350235200
= 7052,5 kg.
M1 = - 8395,83 kgm (M jepit)
Ca = 60-2 = 22 = 2,684%4
A /E??El§§_x_gﬂ‘ 20,4888
0,30 x 1400
d = 0,2 v = 0,602
T § = 1,532 > §,= 0,889
po= Q0002 50, 55 - %12 587 o,

Dipakai tulangan : 5 ¢ 19 = 14,20 cn? > 12,587 cn?

A' = 0,bA = 0,4 x 12,587 = 5,035 cml.
Dipakai tulangan 3§19 = 8,52 cn? > 5,035 cm

M lapangan (MZ) = +5541,25 kgm.

Beban-beban : ‘- ] Ca = ~-=cBl= = an22 = 3,30#3k
- 29-h32 - 30.360 - AZSZ = #4.320 = 0.0806 2 A . 55 IlgSXZI 16,6425
Ttanah = 1100 x 500 = Sso.0np o DS Kefer N 0,306aR00
) 2 . ‘ i
. ., 9= 806 kg/n". ] 2 = 0k nw o= 0,068
P = 3q.1 = % x806x5,00 = 2015 kg/m’ | g = 1,899 > g,= 0,889
M1 - % X 2,5 X Zp (; X 2,50) - § X 2,502 X '. P “ “ = Q-o:zlgﬁﬁ x 30 x 55 = 8,392 cm2

= | == ree f PBB - | 45




Dipakai tulangan : 3§19 = 8,52 cn’ > 8,392 cn’
A = 0h A = 0,k x8,392 = 3,576 cnl.
Dipakai tulangan : 2 § 19 = 5,68 cmé > 3,357 en?
Perhitungan geser :
| Dmax = Dbr = 7052,5 kg.
’Lb Dmax 705215 - 7052,5’ - 4,885 kg/cmZ
bx 7/8 h. 30x7/8x55 1443,75

Tb = 4,885 kg/em? < Tb = 6,5 kg/cnle=>K

Tidak diperlukan tulangan geser.
Diberi tulangan geser praktis :

205

2 ¢ 19.

P:3qxlx = %xqx5,00
40000 40.000 2
Otanah @ zampesss = s5gooo0 - 000727 kefem
q = 727 kg/n’.
P:3q.l = 3x727 x5,00 = 1817,5 kg/m!

2 _ 1 2
q' = 35 x 2P x 5,00

x 2 x 1817,5 x 5,002 = +2839,84 kgn.

Moepit () = 5- = - gg x 2 x 1817,5 x 5,002 = -4733,1 kgn

46

P.B. B.

_1 _
nax = * 2 x 2P x 5,00 =

Mnax (+) = * 2839,84 kgm.

q'l =

% x 2 x 1817,5 x 5,00 =

4543,75 kg.

o = --00-5 = -2 = 4,616
2839,8% x 21 11,976
5-35—§-TEGU
d = 0,4 nw = 0,05248
= 2,77% > §,= 0,889
A = ngggig x 30 x 55 = 4,123 sz'
Dipakai tulangan : 3 ¢ 16 = 6,03 cmZ‘E 4,123 on?
= 0,4 A = 0,bx 4,123 = 1 659 cm - ¥
Dipakai tulangan : 2 ¢ 16 = 4,02 cm” > 1,650 cm
M jepit (=) = - 4733,1 kgnm.
: 60-5 55 :
Ca = - = = 3,5753
/BELLT 15,3836
0,30x 1400
d - 0,4 aw = 0,09028 |
¢ = 2,077 > ¢ =0,889
A= O Qg% 28 x 30 x 55 = 7,093 cn?
Dipakai tulangan : 4 § 16 = 8,04 em? > 7,093 cmé
A' = Oh A = 0,k x 7,095 = 2,84 cn’
Dipakai tulangan : 3 § 16 = 6,03 cm2;> 2,84 cm2
Perhitungan Geser :
Dmax = k543,75 kg.
D
1;b - max - 4043375 = i§&§&Z§ - 3,15 kg/cmZ
6 x 7/8 h 30x 7/8 x 55 443,75
Tb = 3,15 kgfemi< Tb = 6,5 kg/en’.

Tidak diperlukan tulangan geser.

Diberi tulangan geser praktis : 2 § 16.

-P.B. B.
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PENULANGAN PELAT PONDASI
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g S Rencanakan & hitunglah tangga yang. terletak disudut sebuah gedung.lubang
> [& 1 tangga ukuran 2,50 x 2,50 tinggi lantai atas + 4.00. Beban hidup diren -

.la canakan 200 kg/mZ. Bentuk tangga yang diminta :

& ] 1. balok boleh ditengah

™ > ! 2. balok boleh dipinggir (overstek)
- ‘ - . E ) ‘ e . _
" S - ‘—J .
. .a —‘ _ ko P Z7277272) | A—— | ) C——
2 SR T " ie 8 oty l —
o EJ' ad ! ' E' k ] 'III/II/” rr :
> g P J| & I ‘ ] atau.
3 ila g ; Ny g P M
L] [ Y )
5 [

Hitunglah pondasi tangga tersébut ( ftanah = 0,3 kg/cmz)

- § y
W eIk | | g 1 Penyel esaian :
I 8 s 1 Ketentuan :  Langkah datar : 25 cm
e ;> : , ‘ Langkah naik : 18 cm
. ; < : 1 s ] ’ Lebat tangga : 100 cm
" N If b . ,
H ~ = v SN
8 j
Nl % - 3 : X
B H "
. ; ! p
: i)
! il {
]§ {
: 3
= |18
: ‘5
: d <
- VeEE
: f =
L. S L
N -
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Peil lantai II
Banyak langkah datar :

-Tangga atas :

‘Banyak langkah naik
Peil bordes

Banyak langkah naik f 15 = 14 x 0,18 + 1 x 0,22 = +2,7h
= + 2,71‘}

Tangga bawah:
" Peil bordes

Banyak langkah dasar, 15 -1.= 14
Panjang tangga : 14 x 25 = 350 cm = 3,50 m. 1

GAMBAR DENAH TANGGA.

i
o+ 4,0
120 .6
25
:b6+1=7
: 4,00 -7 x 0,18 = + 2,74

" 1. Anak tangga bawah (%0 x 100).

- berat sendiri : 0,08 x 2400
- beban hidup

- tegel + spesi

.192 kg/m?.

200 kg/n’-
115 kg/m".

M=% x 507 x 0,375

b = 7,638 ¢

nw

p = 0401833, 100 x 6
24

0,25/x 100 x 8 = 2,0 cml.
Untuk lebar 40 cm ==t» A = 0,40 x 2

Stek untuk angker

2. Bordes (1,00 x 1,00).
= 2,0 cn? = § 10 - 20

507 kg/m2.

#J47>¢0
0,01833

it

0,46 cmz-

1t

0,80 cm?.

=> 4§10 = 3,1 cml,

T.8. §6-25 = 1,13 cn?.

3,93 cml.

.80 6 - 25




- 3. Tangga Bawah.

1

Cosel= 0,754
A.B. :

- b.s = 0,25 x 0,40 «x

- beban anak tangga :

B.C. =

2400 x
1,0 x 507

—b.s = 0,25 x 0,40 x 2400

- beban anak tangga

BC &6k

R 1 S
|m"“l||||||l““m"lml"|||||mllﬂummummmlm

\B

[

RN PEEEN RN
~Not ~NoL

= 318 kg/m!
507 kg/m!

= 825 kg/m'

240 kg/m'
507 kg/m’

x 825 x 3,50° = 842 kgn.

x 747 x 1,152

B
BA BC CB
0,199 0,801 -
‘ - 842 82 - 82
+:ﬂ51 +609 | __~+82
6 + 11
- 8 - 33
- 699 + 699 -

747 kg/m’

1,15 + 4,64

MBA = 0,199 ;mBC = 0,807

n

82 kgm.

P.B.B.

Check “EV = 0 ; 3925 - 178 - 825 x 3,50 747 x 1,15 = 0,45 ¢ 0 kg.

Bagian A.B.
Mx

=
|

Bagian B-C.

4= 825 k'/'.!

I

-4

|

178
A.B. :

= H, x 3,05 + 3925 x 3,50 - $.825 x3,502

- 918 + 699

Hy = 2775 kg (—%)

3925 x -2775. iaggax - 3.825.x2 - 918

1506,79 x - 3.825.x% - 918
0 : 1506,79 - 825 x = 0 =t> x = 1,83 m.

= 1506,79(1,83) - 2.825.(1,83)% - 918

Me = 1057. x —-3. Th7. X% - 699

P. B. B.

z‘?*?g”%' 

—1
RTINS i asnan

747 Kg/m' cos= 0,754
,.,_Zz'icl sinet= 0,657




BATA

= 0: 1037 - 74 x = 0mbx=139m (tm)
NG A-B.
MA = - 918 kgm ; NA = 2775 cosk + 3925 sink
= 2775 (0,754) + 3925 (0,657)
= 4671 kg. (tekan).
DA = - 2775 x 0,657 + 3925 x 0,754
= 1136 kg.

Ditumpuan .

")

N.e
a

A .
min
.

918 kgn ; N, = 4671 kg (tekan)

Mo_o 918
=F = gy = A 7{,,=,.um
- %5 x 0,40 = 0,01 © 0,02 ‘

0,22 o
=ggp = 005 =P o=

CZ = 6,93

) __ bbb y2 )
= 16,93 x (5502 R Y x 0,40 = 0,04 m.

0,15 x 0,40 = 0,06 m.
'etot = 0,22 + 0,04 + 0,06 = 0,32 m.

0,32 + 91%9 - 0,05 = 0,47 m.

= 4671 x 0,47 = 2195 kgm:
. 1 1
i = = s = 2,85
- h 0,35
1 - E; 1 - 0,87X 6:E7
= e 32 2.8 = 1,532 th= 0,8
e ,853 ¢‘ 32 > B ; J= 0,871
0,25 x 1500 %= 0,2 nw= 0,1429

iA= ngggi x 25 x 35 = 5,21 cnl,

A= 1,83 on?,
- 5356 X 25 x 35 25,052 => 3616 = 6,03 cnl,

56

At = 0,2x5,21 = 1,0k on’ =D 2§16 = 4.02 cn.
i 8 136 2
OA = 1136 kg==° Tb = 7 X Eg—;—g; B 1,48 kg/cm

< Tt (= 5,5 kg/en)
Sengkang : §# 8 - 10

Di lapangan :
M = 458 kgm 3 N = 4671 kg. => 3.4 16 = 6,03

cm-,

max

Batang 8.C. : ,
M, = 699 kgm ; N = 2775 kg.

B
eo = Eég% = 0,25 m.
7 } e, = 0,27 m.
e ' =0,02m
0
o _ 0,27 6
- = =22L - 0.68 = M =
h 0,40 : =15 o = 6,9
/ 1,15 2
=1 x 6,96 x ( omtal2___ -
§1 1x6,96 x ( TR )5 x 0,40 =0,02 m
ez =‘0,06 m.
ey op = 0,27 + 0,002 + 0,06 = 0,33 m.
e = 0,33+ 9129 - 0,05 = 0,48 m.

N. e, = 699 x 0,48 = 335 kgm. =p> 3§ 16 = 6,03 cmz.

Sengkang ¢ 8 - 10

00 = _178 kg. ==

P. B.B.
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* PORTAL TANGGA BAWAH A.B.C. (25 x 40). , jo | 1 ] A6 o
' ~—— qu K l_- 3dio 2§16 : y ‘ _ ‘

, L A \<§>

e

[
b l 3¢

305 m

o ’

N
_L_JMJ_
e o e B I T e« 128
e e pae | s _—1 1 .
: 220 Ln ' Untuk gaya horizontal H = 2775 kg , diperhitungkan sbb :

$6-25 22;16 1Qlo
o= ,; M =3 x2775 x 1,28 = 902 kgm.

k. TANGGA ATAS. = )18
’ ' 2 b {[ 2¢10 40
BALOK DCE (25 x 40). ¢8 ot ] 3§16 | 03 = coeee ZQ ______ = 3,217 g=2,15 > ¢
TS Kg ~g=0,25 x 0,40 x 2400 = 240 kg/m* & [ &} X V¢ _ } °
. 5 a7 0 zo x 1500 §=0,2 nw = 0,03
E = = - ——— ! E
o[ cmmmm"?’ A R\E 3 x 2400x 1,28 - -5 , Ao AT = °g§x40x20=3,71 en’
' 128 ,l‘ = 67 kg/m* ] . B ) 2 )
Rp , RE Mmax - % X 2400 X 1,282 _ g X 178X ‘ nin = §6§6 b4 40 X 20 = 4,62 cm l=b3 ¢ 16 = 6,03 cm
1,28 = - 7,15 kgm. » ‘
Dipakai tul. min. A . = =% x 25 x 35 = 5,05 cm‘. | / P A

min 2080 : ;

3616 = 6,03 cmZ:

2414

Untuk menghindari lenturan berubah arah, maka seluruh penampang atas dan

bawah diberi tulangan 3 § 16.
Untuk tul. geser lentur dipakai sengkang § 8 - 10.

1
<




35 A .
BALOK EF (25 x ko). 1 Ca = o = 8,075 ]{ #=5250 >0 5%=09% ;
- 27
NOTE : PERHITUNGAN ANAK TANGGA OVERSTEK L = 1,0 ' 525:;&;-1:00 5= 0,2 1= 1 ooz = TSk
~ cosel = 0,812 5 sinel = 0,584 “ ‘ 1 - 0,94 x 'lgz
|77 . bes = 0,25x0,40x2400x 6:555 = 296 kg/m' 1 n = 0,01546iA= 2 g%i&é x25x35

o beh = 200 x 1,0 = 200 kg/m"

[ O T T T RO LR

iA = 0,56 omé

<T.T: tegel + spesi : 115 x 1,0 = 115 kg/m' k , A =0,36 cm
q = 611 kg/m’ } A min = f%%ﬁ x 25 x35 = 5,05 om > 3416 = 6,03 cm2

QLEF = q cosl = 611x0,8122= 403 kg/m'

qf/EF = q cosesind= 611 x 812 x 0,584
= 290 kg/m!

A'=0,2%x5,05 = 1,001 cn? =2> 20716 = 4,02 cnd

. U ,
3 x 204 = 68 kgm 3 N =291 kg (tekan)

, M tump. =
Vo = v = 3x611x1,63 = 498
g = Vp = 2x611x1,63 98 kg (4) tul. min A = 5,05 cnlet> 3§ 16 = 6,05 cn’.
N=3x290 x 2,01 = 291 kg. ’
Mlap = % x 403 x~§j532 = 204 kgm. v 0 tump. = 2 x 403 x 2,01 = 405 kg.
N =291 kg (tekan) , Tb =8 x -2a6__ - 0,53 kg/cm.
» ' 7 25x35

204

& = 5er = 0,70 m , ] ,
0 291 . 2.0
e, = 0,72 m. ; ; M puntir = (3 x 611 x 1,0) x —42 = 307 kgm.
. 1
== x 0,40 =0,01m ¢>0,02nm ' -

5 = =
0 30 ’ ’ » :
eo _ 0,72 8 “ . ‘ L{ =34 --_gé-—l;ﬁ = 4,27
ﬁ-:t- = 6:’;6 = 1, Co] =1 H C2 = 7 0 115 + -; »
- 2,01 2 Tor = 4,27 x -38290__ = 5 24 kg/en?.
91 =1 x 7 X ( ,TGG-;—G:Z; ) x 0 40 = 0 007 (0,01 m. ] 252 ) "0 L] )
ez = 0,15 X 0,40 = 0,06 me 'Cb +fb[ - 0,53 + 5’21} - 5’77 kg/cmZ
/ B
Cot = 0272 + 0,01 + 0,06 = 0,79 m. | <ot (= 7 kg/en?) .
- 0,40 Dipakai tul.geser lentur puntir praktisee sengkang g8-10.
ea o= O s79 + _..2... - 0,05 = 0,91‘,4". 50700 (20 35) ) ========Z=======
- . i A = ———————-—_:—_- 1 2 m-.
M = 291 x0,9% = 274 kgm. ful. menanjang 500 x 20 x 35 12 ¢

=212 = 2,26 cmZ;




e —

, a 163
ANAK TANGGA ATAS (40 x 100). -
M=3x611x1,00 = 306 kgm. .
Ca = mmebo 2,620 ) ¢ =
7550 ’ g =1,283
T x 1500 0= 0 nw = 0,1707
A= 913%92 x 100 x 6 = 4,27 cm?.

Untuk lebar 40 cm A = 0,40 x 4,27 = 1,71 cn’

=> 4 g0 = 314 cgf.
T.8=20%x 4,27 = 0,85 cnl.
g6-25 = 1,13 cnl,

/ @

KOLOM di E & di F (25 x 25).

Ne = 498+ 67 = 565 kg ﬁ B
> Q = 3427 kg 3.1 = 4,50 m.
F=h98 +2929 = 3h27kgk '

=
i

s ;_6 x 0,40 = 0,01 ¢20,02 m.

0,08 —=—=> c1=1 ; CZ=6,1I,
‘ 4,50 2
o= 1 x 6 x Gz
= 0,04 m. \

e = 0,02+ 0,05+ 0,04 = 0,17 m

P A VR
hy 0,25

Jor = --3421_ - 5,48 kg/cm2 n tot

}tul.mkin
’?r =

L 1% x 25 x 25 = 6,25 sz

x 0,25 = 0,05m

1A tot = 3,03 cnl=>3 g 12 = 3,39 cnl.

|——me
PONDAST TANGGA DI A, .\ e TF - 73 gz
25\,
1 | g8-1§
— - ==b.s. pelat : 1,0 x 2,50x0,10x240(:) 600kg
- b.s. rib = 9422.£.0.72 2,10 x
€ 250 1 :\; 2
v 0,25 x 2400 = 252kg
: "\M - beban’vertikal-V =3925 kg
,WHEE!!!ili!iiearE | SV k777 kg
' o My < AT, 978 62
1.0x2,5 404 2,5
= 1971 + 881 = 27 kg/mz.z
= 0,28 kg/cn¢Tg(0,3 kg/cn®)
Gmin = 1911 - 811 = 1030 kg/cm?.




SOAL 1 :

Rencanakan & hitunglah tangga yang terletak disudut sebuah gedung.
Lubang tangga ukuran 2,50 x 2.50, Tinggi lantai atas - 4.00. Beban
hidup direncanakan 200 kq/m2, ‘
Bentuk tangga yang diminta : 1, Balok boleh ditengah

I 2. Balok boleh dipinggir (overstek),

:

—" 11
{ s |
] E—doC
.____115 |
I {
= ==
e v . A
“reon'ch

Hitunglah pondasi tangga tersebut (Eftanah = 0,3 kg/cmz)c
Penyelesaian :
KETENTUAN :

Langkah datar : 25 cm
Langkah naik : 18 cm
Lebat tangga : 100 cm

. Tangga atas :
Peil lantai II : + 4,0
150
Banyak langkah datar : 55 = 6
Banyak langkah naik : 6 +1 =7
Peil bordes : 4,00 -7 x 0,18 = + 2,74
Tangga bawah :
Banyak langkah naik : 15 —-=> 14 x 0,18 + 1 x 0,22 = + 2,74

. Peil bordes = + 2,74
Banyak langkah dasar : 15 - 1 = 14
Panjang tangga : 14 x 25 = 350 c¢m = 3,50 m.

64 P.B. B.

GAMBAR DENAH TANGGA.

P.B. B.
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1. Anak tangga bawah (40 x 100)

Tebal : 8 cm

2
2

berat sendiri : 0,08 x 2400 = 192 kg/m

- beban hidup = 200 kg/m
- tegel + spesi = 113 kg/m2
q = 507 kg/n
M=% x 507 x 0,5757 = 36 kgm.
6 o s
Ca = —omm2eme = 7,638 g =447 > ¢
\ /24 x 36 5 °
157550 =0 ne = 0,01833
n = 2010935 400 46
= 0,46 cmz.
2
Arin, 0:25%x 100 x 8 = 2,0 cn’, ,

Untuk lebar 40 cm ---> A = 0,40 x 2 = 0,80 cm".

> b g 10 = 3 1% cmz;

1,13 cmz;

_ Stek untuk angker ----> 3 ¢ 10.

2. Bordes (1,00 x 1,00).
A 22,0 em” —moeee > 10 - 20 = 3,93 szo

3. Tangga bawah.

) COS@(: 0,751’

T

AB :

1 |
bes=0,25x0,40x2400x =557 =318 kg/m

beban anak tangga:1,0x507=507 kg/m’

B.C. :

q, =825 kg/m'

b.s = 0,25x0,40x2400 = 240 kg/m'

beban anak tangga

WET  LEI
. - o s o= = 1,1 : 19,6[?

Kap * Kgc = 5785 ° .75 15

SMBA = 0,195 5 MBC -

12

NS ‘MBA: 75 X 829 x 3,50

1 2

. -MCB_ 17 X 747 x 1,15
A B C
AB BA BC C8
P 0,199 0,801 -

===:;:

gh2 82 -82

= 507 kg/m’
q, = 747 kg/m'

7,801

= 842 kgm,

82 kgm,




BATANG A-B. , ‘
MA = - 918 kgm ; NA = 2775 cos of + 3925 sindk

2775 (0,754) + 3925 (0,657) = 4671 kg
(tekan)

. 2775 x 0,657 + 3925 x 0,754= 1136 kg

o
1

Ditumpuan :

MA = 918 kgm ; Ny = 4671 kg (tekan)
e =0- 18 2 020
o “NTERETA T T

_} e, = 0,22 m
60' = 36 X 0,200 = 0,010’ 0,02 m

, 11 =825 Kyfy ‘ |
[T O T T rrrererer . 27479/
3.05'm
Free body.
y cos & = 0,754
— Eszskg/m, =~ £7-175&9/ singX = 0,657
B9 e Canv
45 ~
699
3
N o3z i
350 }EMB =0
2925 - H, x 3,05+3925%3,50-3.82543,50°
- 918 + 699 = 0
Hy = 2775 kg ( ===>)
Check TV = 0 ; 3925 - 178 - 825 x 3,50 - 747 x 1,15

Bagian A.B.
Mx

H

dMx
_ dx

max

0,45 ¢ 0 kg..

3925 x - 2775 22%2.% _ 3.825.4% - 918
1506,79 x - $.825.x° - 918

=0 :1506,79 - 825 x = 0 --~=> x = 1;83 m.

n
-
A1)
()
o
-
-~
Ne]
~~
-
-
[o <)
N
~
1
Nl
.
<o
~Ny
i
°
~
-
-
(o]
N
~
~no
1
(Ne)
-
o
I
=
\n
o)
=
[ Y]
3
"
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’
. ,
0 0,22 -
oo DafL o — =1
hy ~ 0,0 0,55 -===> ¢4
CZ = 6,93
b 6b 2
- PR e = 0, b
e, =1x 6,93 x ( 105730750 )© x 0,40 = 0,04 m
e, = 0,15 x 0,40 = 0,06 m
e. . =0,22+0,04 +0,06 =0,32m
tot
e =0,32 + 0,40 _ 0,05 = 0,47 me
a 2
. 1 1
N.éa= 4671 x 0,47'=‘2195 kgm; l 5 ===—- ﬁ— T —mmemm—e 6:3§ = 2,85
1 —T 6' 1—0,871 X 6:[;,7
(o s oo 22,853 $=1,5%>0 ;% =087
WACRRALI NS S W= 0,1429 in 2 020429 osss
6,25 x ka0 e -
= 5,21 ecm2,
A= 1,83 cn.

12

A ! sRzm X 25 x 35 = 5,05 cm2 —> 3¢ 16" = 6,03 cm

min ° 2080

At 20,2 x 5,21 = 1,04 cntene>

2¢16 :‘#,020"10

P.B.B.
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Q0 = 1136 kg —=> Tb = B 5 116 _ 2 7 2
A P 7 X 3573738 = 1,48 kgfem < T (<5,5kg/en”) PORTAL TANGGA BAWAH A.B.C. (25 x 40).
Sengkang : ¢ 8 - 10 |
Dil :
ilapangan ¥
Mmax = 1'58 kgm ; N= 11671 kg w7 zzg:lg::—;:-é—'gz"gméz
* Batang B.C.
Mo = 699 kgm 5 N = 2775 kg.
699
& =755 = 05 s05m
e ! eo = 0727 m l -
' - 0,02 m i
] 0,27 |
R 0,68 c =1, _6 i
hy ~ 0,80 1 ¢, = 6,96 |
) 1,15 2
¢, =1 L
1 x 6,9 x (15573 0750 )7x 0,40 b e —— — — ----—~--—~i-—--—----‘L’JL
- 0,002 m | B 350 .} A _.Il
e, = 0,06 m ‘f
o | . . A
e 7 2 0,02 + 0,06 =0,5) L. TANGGA ATAS. 1’6:1 .
0,40 : °
ea = 0,33 + -E-— - 0,05 = 0,1'8 m sor (25 - 40). i" zﬁw r‘sﬁiﬁ l
Noe= 699 x 0,48 = 335 kgm ----> 3 § 16 = 6,03 . 3 A8k g = 0,25x0,40x2400 = 240 kg/m’
B e [ 178
" Qs 22235229—--@”8.—: 0 L 4 e RD = RE = $x2400x1,28- —2—‘:.67 kg
S=XzcI=s=zs=x : : 1 2 1
% ,i M =2 x 2400 x 1,28° - x 178
Ty 8m  ge max 8 428 U |
= =7,15 kgm, ‘

e ey 12 ) 2
Dipakai tule.min, Amin = 5585 x 25 x 35 = 5ﬂ05 cm . )
3¢16 =6,05¢cm .

Untuk menghindari lenturan berubah arah, maka seluruh penampang
atas dan bawah diberi tulangan 3 ¢ 16, o




Untuk tul. geser lentur dipakai sengkang ¢ 8 - 10.

TM—. ’ . 3810
/f3¢« s cagie \ //;}
~_ | /
[L_ S~ 1 ;9J
o) ‘2gao \APAE 31’"6 p— | B
- %% 257 _
N VI 27

—— 128 — 5

Untuk gaya horizontal H = 2775 kg , diperhitungkan sbb :
M=% x 2775 x 1,28 = 902 kgm.

20 , '
(2 = ——zooofooooo = 3,217 d =2,125 > ¢
g&_§_902 S - 0
Vozoamg = 02) nw= 0.0
A= AT 9522 x 40 x 20
= 3,7 cm2¢
A= 1 40 x 20 = 4,62 cnl 2
min = 2080 x 20 = 4,62 cn” ---> 3 § 16 = 6,05 cm_,
/____7___7k3ﬁ46
2416
40 " pog
— . 3p18

* BALOK EF (25 x 40).
 ___> NOTE : PERHITUNGAN ANAK TANGGA OVERSTEK L = 1,0

26 cosck= 0,812 5 sindl= 0,584
; - L .
W% . b.s= 0,25x0,40x2400x0’812 = 296 kg/m
bih= 200 x 1,0 = 200 kg/m'
tegel + spesi : 115 x 1,0 = 115 kg/m'+
qQ = 611 kg/m'
q | EF = q cos’k = 611x0,812°
= 403 kg/m'
q //EF = q coset sindk = 611 x 812x0,584
3 ) = 290 kg/m'
Ve = Vp = 32611 x 1,63 = 498 kg (4)
= 3 x 290 x 2,01 = 291 kg
M= 1k 403 «x 5-632 = 204 kgm
lap ~ 8 ! °
N = 291 kg (tekan).
e =% _ 00
0 737 ,
1 : eo =0,72m
Zo' = 35 X 0,40 = 0,01 m O,QZ me
0 0,72 _ . . )
ﬁ; = 6:;6 = 1,8 C1 = 1 Y cz - 7
2,01 |2 )
e =1 xTx ( RN )* x 0,40 = 0,007¢7 0,01 m.
e, = 0,15 x 0,40 = 0,06m
€0t 0,72 + 0,01 + 0,06 = 0,79 m,
e, =079+ 210,05 = 0,9

M =291 x 0,9% = 274 kgm.




mi

A

S S = 8,075 025,250 >0 ;P 0,04
g&-f_%Zﬁ - S =-0.? . °
V 0;25x 160 T 1= """'1""6'35 - 1,54
1 - 099196 X 6f§g
n = 0,01546 -> iA = QngiféxZsts
_iA = 0,56 e’
‘ A=0,3 cm2
. 12 .
0T 2080 % B %35 =505 e’ >3 016 2 6,03 oo’
\ 2 | 2
=0,2x5,05 = 1,001cm™  -——=>2¢ 16 = 4,02 cm”,

1 .
M tump. = z x 204 = 68 kgm ; N = 291 kq (tekan)

Tb =

M puntir = ( % x 611.x 1,0 ) x =3--

3
> tul.min, A =5,05cn’ —-=> 3§16 = 6,03 cnl

201 _ 307 cqn.

@ =3+ ---2220 I - 4,27

To' = x --22L22 = 5,24 kg/cn®.

[}
-+
-
. ~N
-3

= 0,53 + 5,24 = 5,77 kg/en® < T ot
(= 7 kg/en?).

30700 (20 + 35)_ 4 50 n? s 2 ¢ 122 26cn?

Tul, memanjang A mem = Z-rzzzss=s==oz=

* ANAK TANGGA ATAS (40 x 100).

M =3« 611 x 1,02 = 306 kgm.
L =2,620) ¢ =1,283
\ /24 x 306 g _ nw = 0,1707
1 X 1#00 0 1707 2
A= 'léE" x100x6 = 4,27 cm

Untuk lebar 40 cm —-=> A = 0,40xk,27 = 1,71 cn® =>

b g 10 = 3,14 cmz.

->F6-25=1,13 cmz.

* KOLOM DI E & DI F (25 x 29).

74

. P.B.B.

No =498 + 67 =565 o
N g‘} = 3427 kg 5, =450 m
Ne = 498 + 2929 = 3427 kg o
P.B.B. 7




1 ;
:o =03 e, = g5 x 0,40 = 0,01 ¢20,02 m,
o 0,02 _
ne = 6:—§ = 0,08 —-— C1 =1 ; (Z2 = 6,110
t e, = 1xb,14x( 4490 »x0 ,25 = 0,05m
1= 6. agni7zs '
e, = 0,15 x 0,25 = 0,04 m
. ®iot = 0,02 + 0,05 + 0,04 = 0,11 m
’Egt—: = g-‘—ZI; = 0 Lfo ccescoco0
t .
3427 2
Qo' = 5z2e-sz = 5,48 kg/cm n tot =
25 x 25 } tul.min
N 7 - 2
a A i Thx 25252625 cn.
# tot = 3,15 e’ > 3 § 12 = 3,39 cn’,
* PONDASI TANGGA DI A,
V=3Zo25 kg
12
,///::50"' ;fﬂ P 25 —
— . Y .
- b.s.pelat : 1,0x2,50x0,10x2400
L 2,50m = 600 kg
— b.s.rib = Q-gi_%_g_lé
2,10x0,25x2400 = 252 kg
- beban vertikal Vv = 3925 kg
Z V= 4777 kg

W 918 x 6
oo = 3575775+
,0 x 2,5
= 1911 + 881 = 2792 kg/mz,
= 0,28 kg/cm <CT (=0 3 ——- )
cn?
Q min = 1911 - 811 = 1929_59[@_:
Pelat pondasi & tangga.
4777 - 600 ) 2
pelat 7-5-;-?-§6 + 881 = 2552 kg/m °
M = 1/2 x 2552 x 0,3752 = 179 kgm,
PR - 24,07 4 =226
25 x 179 ¢ )
\/5"‘3E56 §-0 nw = 0,06964
A= 9:%6995 100x7 = 2,03 cm
Ao 0,25% x 100 x 10 = 2,5 en”  §8.-20 = 2,51 e’

min sf=z

T.B. -—=> ¢_' 6 -25 = 1’_13 Cm ®

RIb,
Qg 5-2923--5 + 881 = 2462
o> M = §x 2462 x 1,050 = 1357
PR— = 1,970
T o
12

Amin = 2080

x 25 x 25 = 3,60 cm2

kg/m!

kgm,

¢

nw

1,105 > ¢0
0,3008

9_229§ x25x19 = 5, 95cm J

A

. 3 §16= 6,03 cm




—e—=> Q= 2462 x 1,05 = 2585 kg.
Th = 8 Zé??i_g - 6,22 kg/cn’ > ﬁi . (=55 kg/cm e
< ifbs (= 9 kg/cm Ve
T, =6.22-55 =072 kg/en’.
senghang 49510 T« 2pLpe® = 5,66 kolen’ > T
Agp '6;27 T
' 3
2177/, 8 - {gom
A#: ‘6"37 a 1

S5 IR I 4

b4 22—y

- . w ouf v ess

777777 1777777

Mutu baja

Luifel : d.
4

Mutu beton :

Rencanakan :

‘250 4

=8 cm
= 100 kg/m'
Z 2
K525 Jb' =75 kg/en
.
POy, (Yé = 1400 kg/cm2

1. peaulangan luifel

2. penulangan kolom

— § —_— § —

\=

pre ot wme Gt wng

—

Beban2 :

- Berat sendiri pelat ='0,08 X
(tebal 8 cm)

- Berat air = 0,10x1,00x1,00

() x 1000 __219952123
q :29Zkg/m2
2
= % ql

Mpelat maximum

M, . )

jepit pelat 3 x 292 x 1,502

328,5 kgn/m'

(3 = ~=z=o= L
\/31-5-23?;?-
7,607 x 1400
8,00 - 1,5 6,5
o+ Rl oy ;1 Bk
§20 - nw = 0,135
§ = 1,488 > d_ = 0,889
A 91%%21 100x6,5 = 4,182 cm .
Dipakai tulangan : @8 - 12 = 4,19‘cm2
"""" > 4,182cm
2_

Dipakai tulangan pembagi :
: 1,13 cm2

- -..__---_-___---_..-

>0 838cm

1,00x1,00x2400=192kg/m2




Perhitungan balok puntir A - B : 30/40.
M puntir A - B max =M jepit x éégg

= 328,5 x 3,00 = 985,5 Kgn

98550 kg.cm

n u

Beban2 balok : 30/40

- Berat sendiri balok : 0,30 x 0,40 x 1,00 x 2400 - 288kg/n’
- Beban pelat yang dibebankan ke balok = 292x1,00x1,50 = 438kg/m*
q' = 726kg/m’
Dmax = 3 xq' x 6,00 : 2 x 726 x 6,00 = 2178 kg.
D
Th = M. a8 .. A8 Z,
b= SRTAEH T 2130T% T8 K 0,35 98,75 - 237" kolem
M ,
CThr=y P__
b -‘r 5
ht.b
2,6 2,6 2,6
S S | SOV R S D
ht 4o 1,7833
0,#5 + S- 0,45 + 36

3+ 1,458 = 4,458

Torm b 98550 _ 4393359 _ |, 2
b'= 4,458 «x - 302 32550 2,204 kg/cm”.

2,311 + 12,204 = 14,575 ko/cn?

Tb +«Th'

>ifb =8 kg/cm2 (diperlukan tulangan geser lentur-
puntir)

<ifbm= ZOkQ/CmZ (ukuran penampang balok memenuhi),

T b" = P _ 98550 _ 98550

b.F, T30 x°25 x 35 26250

= 3,754 kg/cmz.

Dipakai beugel : § 8 - 10 ———>T's = 2222 = 222 D __—C

As = 1,01 cn? 141k
roa_ = 5 cm 300

1,13 cmz.

Dipakai tulangan miring « ¢ 12 - 30 ---=> Am =
am= 30cm .
anGaVZ 1,13 x 1h00vZ 2257, 2
To= 5w Csra s an T AR kefems
T+ T, = 2,486 + 47133 = 7,193 kafen’ > T, + T,
= 2,371+3,754
? = 6,125 CmZ.
T n T s 7,1993 kg/cm
2
>‘&b + 1:b" = 2,371 + 3,754 = 6,125 kg/em . !
Tulangan puntir memanjang :
Ve gm0 2 (254 %)
min = 2 G;'Ft 2 x 1500 x 25 x 35
28550 x 120 _ 11.826.000 2
“saaa00. ¢ zase.ooe o0 T

Dipakai tulangan : 2 ¢ 19 = 5,68 cm2 > 4,83 cmz.

* Perhitungan lentur balok A - B :

A -4 A
=56 | 46 | I -5
] | HPA . i
A)V' ~.é5 ‘ fQV i __*5 {;Z;;l .-ﬂ; ~

1 2 1 2
Mmax(+) =* 35 % %alok ¥ 6,007 = + 35 x 726 x 6,00

= + 2613,6 kgm.

x 6,000 = - ;6 x 726 x 6,007

- 2613,6 lgm.

M 1
jepit max - ~ 70 * Ybalok




VERE T B
0,30 x 1400

0,1234

(0' = 0,2 --—-=> nw
¢

A = —2-.o x 30 x 35 = 6,17 cmz.

'
-
-
o
o
-~
© oV
=)
o
"
(=)
-
o
(o]
O

=
e
-
o
==
@
ars
—+
'
—
I
S
[{a’
]
o
-~
AN
a
o
1)

8,04 cm2 > 6,17 cm2

) 2 1 '
A' = 0,2 A=0,21x 6,17 = 1,23 cn°. ,
2 . 2 ] 1
3,39 cm™ > 1,234 cm-,

(=]
e
el
Q
=
a:
e
t+
(=
—
Q
-]
o]
Q
=]
N
-
=
~n
i

Tulangan jepit : 3 ¢ 12 +2 ¢ 16 = 3,39 + 4,02 , [\ #8-12
: 7.4 cm2 > 6,17cm2' i k

6oom

T.P d6-25

e s G — — CU - G— G —— S— —




Perhitungan Kolom :

Pot I -I :N_ =5 ton + berat (balok + pelat) + berat kolom -

2 5p% | I For
tertinggi 1,00m
/ i | MI = Mp x 1
f{ ‘ Pot II - II : MII = 5 ton + berat sendiri kolom + berat (balok +
: pelat)
N | : M= Mox
N
: . Pot I -1 lebih berbahaya dari pot II - II , karena excentri- -
. y { ' : ; sitasnya lebih besar, .
‘i“ o : £ | .
, Q. - o 1 Pada pot I -1,
© ' M. =M x1=328,5x 6,00 = 1972 kgm,
| N \ I p ) ]
o : | N =5.000 kg + 0,30 x 0,40 x 1,00 x 2400 + (3 x 726 x 6,00) x 2
3; L ‘ . tinggi luifal = 1,00 m
o ‘ ‘
o | = 5000 + 288 + 4356 = 96kk kg,
Y
9 ; 9
< SN , ' ; . v
) 2 o | Perhitungan tulangan kolom : 30/40.
"% ! M. = .
< LY N. = 964k kq
e N |l 2 <1E ™y
T vy I 1971
} #-=~ 3 s. E 0, = §- = Tl 0,204 m.
I 3 I
i
v 1 1 _ . _
o & % ' €0, = 55 ht = 35 X 0,40 = 0,0133 m --> minimum = 0,02 m
-« oo j
N\ - 80 =0, + e, = 0,204 + 0,02 = 0,224 m
: e
0 0,224 :
\ 3 i g0 T T s 69
¢y =1 (penampang persegi)
K2, 4,00 2
( ﬁaa-ﬁ- ) < ht =1x 6993 X ( :'65-;.-6:;6 ) x.O,"O




e, = 0,75 ht = 0,15 x 0,40 = 0,06 m
e = e re e, = 0,224 + 0,028 + 0,06 = 0,312 m
e, = e+} ht - 0,05 = 0,312 + 0,20 - 0,05 = 0,462 m

N x e, = 9644 x 0,462 = 4455,53 kgm,

\Tulangan Simetris :

.7 h 70,35, 2,45
SRR 7+ A o T S
) | = 0,34 ¢ 0,2
8-0,2 --> Ca = 2,345
- nw = 0,2184
g =1,198 > § = 0,889
g ="1,535
% = 0,855 .
23_0-‘*93_132} i=2,84
w035 T
1A = 91§}§5 x 30 x 35 = 10,92 cm’.
A - Igfgé - 5.65 enl.
A'=5iA =0,2 x 10,92 = 2,18 cn’.

Tulangan min kolom = ¥ = 0,01x30x40 = 12 en’

A:A': 3 x12 = 6cm2
Dipakai tulangan : 3 ¢ 16 = 6,03 enl e 6 cng

Dicheck dengan grafis by Wiratman,

(-

< To' = 5';!5; :‘3%(_,;% - 35

\ é;g; < §%g§ = 0,1072
LT 0,08
Atot = 9§g§ 30 x 40 = 4,57 cmz.
Pygr = 2 X 457 = ‘§e§§2=5255

Dipakai tulangan minimum : 3 ¢ 16.

3416 | ?;’ 12

&-1-11

X | -T. —

2
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SOAL 3 :

Muatan terbagi rata 1 ton/m',

$embok 1 bata

'5:.{:/
6o /]
_33§°’e= 3940

Goom

: M K
Beban utu 225

Baja : Mutu ORZQ

Peraturan2 :

L

Ditanyakan :

H——— h=300 —{

i/ r7

annya..

Muatan2 yang bekerja :

P.B.I. 1971
P.B.I. 1970

Rencanakan bentuk lantai tsb se-
lengkap2nya dan gambar penulang-

1. Muatan berguna terbagi rata = 1 ton/m' = WOOO‘kg/m'
2. Beban tembok 1 batu = 500 kg/m2 = 500 x 2,00 = 1000 kg/m*
3. Berat sendiri balok ukuran 30/60 = 0,30x0,60x1,00x
2400 = 432 kg/m’
q = 2432 kg/m' .
Dilihat dibuku tabel Momen dari beton Kalender :
9= 2432 kg,{“
<, E D
A I, -
\\ N\ T
I, k"3€¥7h1

L/ \NE

12 Q.lz

: S L . A L
=M = 5y IR R

]
. ozn o X0 x 080
C I I~ 1
72 x 0,30 x 0,30
. 0,048
T 0,182
2
oo L 232 xs00t a7
C- 0 - TEW)TT T3
W ow L 243 x 6,000 87552
AT B RV RCEY ) )

Diselesaikan dengan cara Cross :

Momen primair.

1 2 1
MPCD = -MPDC = ﬁé’ ql = i? X 2“32 X
Faktor Distribusig
D : MCA = AEECD : ﬁEEEé
/e M= Fey e ICA
_ 1/12.x.0,30 x_0,60°
T TR 00
_ 0,216, 0,027
T 6,000 " 3,00

= 0,036 :0,009 = 36 :

/“CD
/“ CA :

= 0,800

:t:z,« = 1,000

A RS RRN , —g

= 0,200

6,00

2432 kgm,

= 1216 kgnm.

7296 kgm.

. 1/12_x.0,30 x 0,30°
——————— 3,00
boe
9 = 2-g-s

88
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Perhitungan Balok C - D : 30/60.

1585 TSN I D B A { qrzas2 kg’
BATANG CA co oc 08 B AC | cn@nnmmmga@l’uy
' - 4 ! :
F.D. 0,200 0,800 0,800 | 0,200 R _ ] _ "7*132 600 _*'
M i ) k ] 2432 ‘ 2432
primair| - +7296 7296 - - -
! {
+1459,2 | -58%6,8._ | +5836,8 +1Lﬂ59,_z\‘k ! {
|
+2918,4><‘-2918,4 ; +72936° 1-729.6 3 l
-583,68 -2334,72\{23%,72 +583,68\\
+1167,36#1 -1167,36 |- +291,84 | -291,84 ]
- - + + A ‘
233,472 933,888\‘ 933,888 233.472\ | M1 () = 1 q12 - 2432
-466,9kk £] 466 , 9Lk 16,74 | 116,74 3 ﬁ )
- 93,39 | 373,55 | +373,55 | + 93,39 | = g 2432 x 6,007 - 2432
| 186,775 A<-186 ,775 .70 |- 46,70 | ' = 1098k - 2432 = 8512 kgm,
- 37,355 | -149,42_ | +149,42 | +37,3553 : ! - |
. 7h 71>‘- 74,71 is,65 |- 18,660 | o s -nilen “é?‘)“ = 2,666
) ) ) - 18, : W 20,630
- 1h,942 | - 59,768\ + 59,768 m,gaz\\ ' 0,307% 1500
+ 29,884 4N 29,884 | 7,471 |- 7,07 | § = 04 --—-—> 0w = 0,1667
- 5,977 - 23,907j<+ 23,907 | + 5‘,977\\ ' g =1,500 > ¢0 = 0,889
‘ + 11,954 - 11,954 + 2,988 | - 2,988 ] A= 91%1(3(22 « 30 x 55 = 13,10 cn’
- 2,391 - 9,563+ 9,563 | + 2, ' :
o \K 9,963 391\\ ' i . Didapat tulangan : 5 ¢ 19 = 14,20 cm2>,»*-13,10cm;
¢ 78I 4,780 +£ 1,195 |- 1,195 ‘ | | o 2
- 0,956 - 3,825\ + 3,825 . 0,956\ ‘ A' = O,l' A= 0,19 X 13,10 = 592"’ Cl; 2
. 1’912/(_ 1,912 ‘ \}0,478 0,478 ‘ Dipakai tulangan : 2=g=’=l§: = 6,03 cm” > 5,24 cm
- 0,382)- 1,530 1,530 | « 0,382 - ] =
‘ ) + 1,53 38 \\ , | Mtulangan 2432 kgm.
§+70,191 |- 0,191 . '
M -2431,75 | +2431,75 | -2431 b ta = “/—————~'60/-5 el L
akhir * : ’ - 3 ,75 +2 31,75 +1215,88 —1215,88 ‘ %[122_-5-21-- 11’02721,
— ] _ 0,30 x 1400
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g: 0,10 -———=> W

= 0,04529
g =3,000 > ¢0 = 0,889
A o= glggggg X 30 x 55 = 3,56 cn’
Dipakai tulangan : 3 ¢ 16 = 6,03 cm2
= O,lf A= O,lt X 3,56 = 1,424 sz
2

Dipakai tulangan : 3¢ 19 = 8,52 cm

Perhitungan geser :
L =30 = 2 x 2432 x 6,00 = 729 kg.

Th - __?Téx___ . ...12% _72%
T 30 x7/87x755 T 1453775

<Tp - 6,5 kg/cm .

Tidak diperlukan tulangan geser,
Diberi tulangan geser praktis : 2 ¢ 19,

> 3,56 cn’

> 1,424 cm

= 5,054 kg/cmz.
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Perhitungan'Kolonz : CA dan DB,
= = 3 l = 2 6 k ®©
l N1 = ch = 3 x 2432 x 6,00 = 7296 kg
A
2432
1248 iri = 7296+0,30x0,30x2,40 X
x. N, = N, + berat sendiri kolom = 7296+0,30x0,30x2,
N A 2400 ‘
= 7296 + 518,4
= 78144 kg
N1 = 7296 kg
| \
M1 = 2"!32 kgm
M
: 1 2432
301 = N; 7256 = 0 333 m
] .1 = ---> minimum = 0,02 m
eozy_ 35 ht = 35 ¥ 0,30 = 0,010 m > minim
g0 =0, +e0, = 0,333 + 0,02 = 0,353 m
e
o 0.3 1 = 7,00 (baja lunak)
RSO3 T 1,177 > c, s J ‘
t c, =1 penampang persegl

1




1
ko2

o = oqe o Cgpir U M

- 1% 7,00 (5a=-2220 2 4 0,30

: k 1007%0, 30 ’

= 7.00 (o,oa)z‘x 0,30

= 7,00 x 0,006% x 0,30 = 0,0134 m
e, = 0,95 ht=0,75x0,30 = 0,045 m
e = eo veg ez = 0,352 + 0,0134 + 0,045 = 0,411k m
e, = e+3h -0,05=041%+0,15-0,05 =0,51n

Nxe =7296 x 0,514 = 3731,2 kgn.

g o305 . B .
\/21_5-222112 13,6587
0,30 x 1400
T . Y <
den- B &7 T8 0,57
Ca = 1,8303

¥=0,6 ----> nw = 0,341

Y = 0,868

g =1,150

g = 1,466

Tegangan2 yang terjadi :

Ta -Ga = 1400 kg/en’s

Ga 1400 1400
(Ti' TThd T 27x3,750 T 75,75
Gy . G 1400 1400

AT 27Tx 1,588 T 30,786

1,8303
- L .
=1 -k e 0,4278
= 0,572 ¢ 0,6

= 57,97 kg/cm2 <75 kg/gmz.

= 45,5 kg/cm2 < 1400 kg/cm2

Tulangan :

a 0,51k . : .
ot g = 205 ]} dari tabel didapat :

Y- 0,868 b=
i = g! x 30 x 25
= 9121121 x 30 x 25 = 12,22 szo
21
12,22 2.
A = 7:75- = 7,19 cm .

5 iA = 0,6 x 12,22 = 7,332 cn’.

Al

8,52 cn > 7,19 cn’
> 7,352 cn’

Dipakai tulangan : 3 ¢ 19

Dicheck dengan grafis by Wiratman,

E; : 85%315 = 1,37133 :
Gor - Egﬁi : ;%32935 = %ggé - 8,107 ko/cn’.

Eg%; = Q%QQZ = 0,108

Wy = 0,20

by ¢ 2, = %1% 50 530 = 8,14 cnls

3 A tot : 3 x 8,14 = 4,07 cmZ;
Dipakai tulangan : 3 ¢ 19 = 8,52 cm2 > 4,07 cm2
Tulangan minimum kolom : 1 % = 0,01 x 30 x 30

=9 cmz.




Tul, minimum A =

30{;9
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Perhitungan pondasi : '

VR Kolam R rolam
| 1A bt
o[ 5 J L
i ==
P‘.__;_.._..‘____.EE?EL_‘f‘ _____ —) A -A fd ,
S A
Reolon = 3q X ¢p * berat sendiri kolom

= % x 2432 x 6,00 + 0,30 x 0,30 x 3,00 x 2400

= 7296 + 648 = 7944 kg.

Berat sendiri pondasi = 0,12 x 0,75 x
: 8,00 x 2400

1728 + 3340,8

2V
<j-tanah i
“SV =2 x 794k + 5069 = 15883 + 5069
20,957 _ 20.957 _
Gtanah = 800 x 7§ = 60.000 -/0,3"93
‘ ' harus <@,

tanah

8,00 x 2400 + 0,30 x 0,58 x

= 5068,8 ¢ 5069 kg.

20957 kg.

kg/cm2 .

= 0,350 kg/cm2

Perhitungan Pelat Pondasi,

k pelat tiap lebar 1 m’

96
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Mpelat : 3 CYBQ ( g )2 -—=> yntu
20,957 - 1728 19.229 2 2
q-p —‘-—-8666;—75-— = 66:656 = 0,3205 kg/cm = 3205 kg/m .
Moprge k3205 x (520 2 1w 5005 x 0,557
= 225,4 kgm,
Ca = 12205 -0.4
\/?gizi x 21
1,00 x 1500
10,1
s
¥ 2 0 --c> nw = 0,03670
' § =3,255 >4 =088
= 919%%19 x 100 x 10,1 = 1,74 cm2
Dipakai tulangan : @8 - 20 = 2,51 cm2
> 1,74 cm2
T.P. =20 %A : 0,02 x 2,51 = 0,05 cn’
Dipakai tulangan : § 6 - 20 = 1,41 cm2 > 0,05 cm2
—A ‘T~P ®$6-25
/
777777777777, 7y
J3
f———— 80 — ge-20
P.B. B. 97




Perhitungan Balok Rib : 30/70: - C ]
‘ i A= 20127050 « 65 = 1,180 end

©

20,957 - 1728 - 3341 _ 15,888 2 2
] = se=tlizmme——gpe——to—- = prozaz = 0,265 kg/em” = 2650 kg/m” . 4 .
GP, 800 x 75 60,000 % k ’ Dipakai tulangan : 4 ¢ 12 = 4,52 el > 1,180 cn.
U 0k = 2690 x 0,75 = 1987,5 kg/m' ‘ ‘ 1 At = 0,6 A=0,6x 1,180 = 0,71~cm2
2 2 f , \
Migpit = 2 x @ x @ =3 x1987,5 x 1,00 = 993,75 kg, | Dipakai tulangan : 2 § 19 = 5,68 cn’ > 0,71 cn’ .
' 1.2 42 '
M = - ql" - 3 qa : - ;
“lapangan (+) ? q | , ) “ Perhitungan geser : Dbl = qa = 1987,5 x 1,00 = 1987,5 kg
: = 5 x 1987,5 x 6,00° - % x 1987,5 x 1,00 ] s <dxa A = 3 x 19875 x 6,00 = 5962.5 kg
= 8943,75.993,75 = 7950 kgn. | (=0, :
: ] _ __Mmax . 5962,5 5962,5 2
M apangan (+) = 790 kam | | To = 575778°% = 307X 7787%65 170625 = 30495 kafem'.
, : 2
Ca = 0-5 = 596337# = 3,2602 , /b = 3,495 kg/cm
\12959_5_21-_ ’ 4 <Tb = 6,50 kg/cm2
0,30 x 7400 ) . .
‘ ‘ Tidak diperlukan tulangan geser.
S = 0,b L 0,068 j Diberi tulangan geser praktis 2 ¢ 19, .
# =1,89 >4 =0,889
a0 s w65 = 9,92 on
Dipakai tulangan : & ¢ 19 = 11,36 ca® > 9,92cn’
At =04 A=0bx9,92=3,97 cn’. ' | TVt -r4’pﬁ-{-
Dipakai tulangan : 4 ¢ 12 = 4,52 en® > 3,97 en | | |
Migpit = 993:75 kam. - | | Y I
pit ‘ 7 { = { 5
Co = —-otlZd___ - 7§%5§ = 9,2211 j F ' —9 29! A - A
\/aazzzz_zzzz . . | ' , AN
0,30 x 1400 : ) —
0,50 % 1H00 i—2e0_ | 6w 200
¥ = 0,6 - v =0,0127 o ] - — —
‘= = 0,889 ] ‘
#=5.897>¢ o £6-17 beugels ge1s baugele f6-
. . ' beugels ge-25 pe-is
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Diketahui : mutu befon K225
mutu baja ORZ#
tebal plaf pondasi = 23 cm

P = 20 ton )
— - -
T tanah (Tyjig) = 0o kalem s

: Pondasi tersebut (peﬁbagiaﬁ tegangan pada pelat seper
ti pada gambar diatas);

A — ——— ———

= — ———— ——

soo

500

100

P.B. B.

Beban2 :
- Berat sendiri pelat pondasi (tabel = 23 cm)

0,23 x 11,00 x 5,00 x 2400 = 30.360 kg
- Berat balok A - B - C - D (30/60)
0,30 x 0,60 x 11,00 x 2400 = 4752 kg
- Berat balok P.B.0 (30/60)
(0,30 x 0,60 x 5,00 x 2400) x 2 = 4.320 kg
- Beban P = 2 x 20,000 | = 40,000 kg
Z V= 79.432 kg
<3 JEV 79432 79.432 2
tanah : == = 31557 500 = 550,000 - 01 Kolen
— 2
< <rtanah = 0,4 kg/em .
q . e 12
tanah : 0,144 kg/em™ = 0,144 kg/ 352050 "

}
-
-+
S o
(=]
=

ko
I~
3

~N

.

P.B. B.

101




Perhitungan pelat pondasi :

Dipakai tulangén 2 -> 10 -40 + ¢ 22 - 40

Pelat a : Untuk mencari momen digunakan : 4
» X Tabel Moody sehingga didapat besar -
nya coefisien2 momen, i
afb =222 1. q = 1440 kg/cm2 |
a 2,5 ! ) !
Coefisien momen :
Ciy = - 0,2613
¢ = +0,1008
X
f y %" 0,2043
‘Momen2 :
» Mx tumpuan = = Cip X X b2 = - 0,2613x1440x2,52 = - 2351,7 kagm
Mx lapangan = c, Xqx b2 =+ O,1008x14#Qx2,52 =+ 907,2 kgm
© My tumpuan = ciy q x b2 = - 0,2043x1%40x2,52 = - 1838,7 kgm
Mx lapangan = cy X q X b2 =+ 0,0243x1440x2,52 = + 218,7 kgm
‘ht = 23 cm
h =23-2-0,6 =20,%cm
M; tumpuan = -2351,7 kgm,
Ca = 20,4 = & ;gé;iéi = 3,435
\2allix
1,00 x 1400
S = 0 ---=> = 0,093
’ ) 1400 . 1400 _
¢ = 1,833 > ¢0 = 317x775 < 1575 < 0,889
A= nggéé X 100 x 20,4 = 9,355 cn’:

= 1,96 + 9,515 = 11,465 cn’ > 9,355 cm’.

102

P.B.B. |

- Mx lapangan = + 907,2 kgm.

Ca = —ooom 20,5 3§g§g§ = 5,557
\ [907,2 x 21 '
1,00 x 1400
D = 0 ——-m> nw = 0,03540
¢ =3,292 > ¢O = 0,889
A = 2122259 x 100 x 20,4 = 3 bk cnl.
Dipakai tulangan : ¢ 10 - 20 = 3,93 end
> 3 kb4 cm2
- My tumpuan = - 1838,7 kgm.
23 -2 -1,0-0,5 19,5
Ca 5553 3,713
D - 0 -—--> nw = 0,08788
§ =2,021>9 =0,889
A :‘nggl§§ x 100 x 19,5 = 7,603 cmz;
Dipakai tulangan : § 10-40
§ 19-40 1.96+7,g9
= 9,05 cm ?
> 7,603 cm
- My lapangan = + 218,7 kgm.
_23-2-10-0,5 19,5  _
Ca = iT§iE C 107766
O =0 ----> nw = 0,00908
g =6,93 > ¢o = 0,889
A = 299908 100 x 19,5 = 0,843 en’. .

Dipakai : § 10 - 40 = 1,96 cn’ > 0,843 cnZ.
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Pelat b : 5 § 20 —--o> v o= 0,0919
XMgppips r007 24 2o = g = 0,83 '
77774 ; ) : ¢ =1,882 > QO = 0,889
Y 7 antara dan | :
O & s | C B k< e o
7 7/ yl 0,75 0,875 : -
777 ///d/=/é”/”‘+ . ! . ‘ ! ' ‘ Dipakai tulangan : Q—EQ_:-§§'+ Q_E?_:j@
- 7 Diadakan interpolasis «  ZE= =S32F };/—_—V;; ===
* - 2,07 + 7,46% = 9,53 ca® > 8,927 cn’.
ci = -0,0686 + 2252200 (0 0686 - 0,0592) |
X 0,875 « 0,75 ; - Mx lapangan = + 1033,2 kgm.
. 0,08 . | 23 -2 -0
= - 0,068 + gizsz (0,009%) = - o,ozgg + 0,006016 o = B22:05 338%275 = 5,2073
- C\flsmex a7
0,03 . 1,00 x 1530
ex = 0,0324 - —=2:2 (0,0324 - 0,0267) = 0,0324% - 0,003648
7175 o2t D R 5
A 0,0057 = 0,0287 | = 0 ----> W = 0.04051
' g =3,048>¢ =0,889
ci = - 0,0546 « 2208 (0,0546 - 0,0530) = -0,0546 + 0,0010 | 0
0,375
y J N 0,04051 2
0,0016 = -0,0536 A= 252520 % 100 x 20,5 = 3,955 en
: i i . ' 2
e = 0,0191 + 81225 (0,0209 - 0,0191) = 0,0191 + 0,0011 ' Dipakai tulangan : ¢ 10 - 19 = 4,14 cm
. , \,/—v—n.—f 2
0,0018 = 0,0202" i > 3,955 cm”.
Momen? : eix . o ] - My tumpuan = -1929,6 kgm.
7 u n ] 23 -2-10-0,5 19,5
Mx tumpuan = - 0,0626 x 1440 x 5,002 = - 2253,6 kgn. ] Ca = -2 12 = §'§%§§6 = 3,625
i gt 1% e a ! |
Mx lapangan = + 0,0287 x 1440 x 5,00, = + 1033,2 kgm. “ 1,00 x 7500
1 L O ' -0 = 0,00629
My tumpuan = - 0,0536 x 1440 x 5,00 = - 1929,6 kgm.
A A | §=1,958 >4, = 0,889
My lapangan = + 0,0202 x 1440 x 5,00 =+ 727,2 kgm.
! ’ | A = nggg-z-?- x 100 x 19,5 = 8,013 cmz.
- Mx tumpuan = - 2253,6 kgm :
; ; Dipakai tulangan : ¢ 10 - 40 + ¢ 19 - 40
23 _‘2 - 0’6 20 L} . \ji:f:_;:-::::::&\:;:::

Ca = 2222200 = Ll - 35087 | 0




- My lapangan = + 727,2 kgm. : E ’ 1Beban2 :
ta 23 -2-1-10,5 _ 3%%6;5 = 5,904 ~ | ‘Crtanah = 29152556-295339_:_5255 - ggé?égﬁ - 0,0806 kg/cnl.
J q = 806 kg/mz.
Y 2 0 o> o= 0,03103 ; ”' P =3 g.l =3 x 806 x 5,00 = 2015 kg/m’
g =354 >¢ =0,889 ; Mo=3x2,5x2 ($x2,50) =%x2,5° x°P
o= 003193 400 x 19,5 - 2.88 cnl. | = § x 6,25 x 2015

) 8395,83 kgm.
Dipakai tulangan : § 10 - 20 = 3,93 cm

Tmxzzzoas - 1 2 1 2
s 288 cal. ] My=Cgare " -p2pd) - M,
o - ( g £ 2 x 2015 x 6,00° - ; x 2 x 2015 x 2,50%) - 8395.83
= (18,135 - 4197,92) - 8395,83
= 5541,25 kgm.
Dyg =% x 2,50 x 22 = 2,50 x P = 2,5 x 2015 = 5037,5 kg
T t Dgr = 2 (6 +1 gg =36 +1)P=377=35p-= 3,5'x‘2o15
I I . = 7052,5 kg.
| |
| | | - M, = - 8395,83 kgm (M jepit).
I 60 -5 55
l My BidWm My | ; Ca = = 70.4gss - 20084
| H ] ) .
: | W : | | | ; S = 0,b - v = 0,1602
| } Mz | ! ‘ ; g =1,5% > ¢° = 0,889
; obr I ‘ A = 93%292 x 30 x 5% = 12,587 cmz.
' . | Dipakai tulangan : 5 ¢ 19 = 14,20 cn’
‘ L . ‘ 11
l Pby | | | | > 12,587 cm?
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ﬁ

2
At = 0,k A =0,k x 12,587 = 5,035 en'.

2 ‘2
Dipakai tulangan : 3 ¢ 19 = 8,52 cm” > 5,035cm .

- M lapangan (MZ) = + 5541,25 kgme

- 22 - 3,304
(a = = agges - 0
g = 0,4 ---> MW= 0,1’068
o g =1,899 > ¢ = 0,889
A = 91%29? x 30 x 55 = 8,392 cmz.

2

Dipakai tulangan : 3 @ 19 = 8,52 cm
> 8,392 cmze
- ‘ , 2
A' = 0,4 A =0,k x 8,392 = 3,3576 cm .

Perhitungan geser :

- 7052,5 k
Mmax Dbr 7052,5 kg

]
max _ 7052,5 _7052,5 885 zn
To THTX7/8h T 30 x 7/8 x 55 k3,75 7 7 5 kg/cm

2
1: b = 4,885 kg/cm2 < Tib = 6,5 kg/em  ----> Kyo5

Mmax (+)

108 P.B. B.

Perhitungan Balok P-8-0 : 30/60..

!
4=2p
=
s Zoo°

P:3gxlx = 3xqx5,00

40,000 40,000

T tanan = --0:090 = fesd = 10,0727 kg/cn’

1100 x 500 550.000 5
q= 727 kg/m".

P:3q.l = 3x 727 x 5,00 = 1817,5 kg.m'

1,2 1 2
Mmax (+) 3§ q ,2 = 32- x 2P «x 5,00
1 ' 2 e
35 X 2 x 1817,5 x 5,00 = + 2839,84 kgm,
Mjepit ()= - 36 q2 = - 36 x 2 x 1817,5 x 5,002 = -4733,1 kgm,
D . =Ea'l=%x2P x500=%x2x1817,5x 5,00

k543,75 kg.

= + 2839,84 kgm.

\/E§39,8# ca1 h916
o 0,30 x 1500

s = 0,4 -2-o> qw
']

A= Q;Qg%5§ x 30 x 55 = 4,123 cm’,

0,05248
2,774 > ¢0 = 0,889

1]
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Perhitunjan geser

04 ==> nu

¢

A=

H

55

0,09028
2,077 > ¢o =
0,09028

....... X 30 x 55 = 7,093 ca’.

= 6,03 cmZ > 4,123 cm

= 1,650 sz

4 02 cm2

3,5753

0,889

Dipakai tulangan : 4 ¢ 16 = 8,04

> 17,093

A'= 0,k A =04 x 7,003 = 2,8
ODipakai tulangan : 3 ¢ 16 = 6,03

Dmax = 4543.75 kg

b= Z3IEh

Ty - 3,15 kg/cm2 <

max

4543,75

_ 543,75

> 2,8k

T

307 x 7/8 x 55 - 1443.75

b =6,5 kg/cmza

Tidak diperlukan tulangan geser.

Diberi tulangan geser praktis : 2 ¢ 16.

= 3,15 kg/cmz.

<

> 1,650 cmz.

PENULANGAN PELAT PONDASI
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