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CIPTA SCIENCE SERIES MENYEDIAKAN BUKU-BUKU :

SEKOLAH LANJUTAN : menunjuk~-membinbing dan mendoron
tiap anak untuk menyelesaikan tis

- ap Jenjang pendidikan pada waktu
nya.

PERGURUAN TINGGI : terbukti melahirkan Sarjana Muda

‘Sarjana Penuh disegala bidang se-
dini mungkin.

Dengan para penulls berpengalaman bertahun—tahun me- 3 i
ngajar dibidangnya. -

CETAKAR I : 1986 , . $

Film - seeting IBM - layout - cetak
olenh : CIPTA OFFSET

Dilarang keras ﬁereproduk§1 dalam bentuk apapun.

Hak cipta C pada pengarang.

ol

=7

KATA PENGANTAR

Buku ini kmerupakan perbaikan dari edisi lama -~

. yang diterbitkan dengan sistim cetak offset.

~ Buku ini masih Jjauh dari sempurna tetapi penulis
yakin buku inl dapat sedikit memberikan gambaran dari

keseluruhan uraian dalam text book yang ada.

Qleh karena itu kritikan yang membangun dari pa- -
ra ahli sangat diharapkan demi perbaikan isi buku ini

khususnya dan kepentingan kita semua'pada'umumnya.

September, 1986.

Penyusun
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K15 -0

tal.
DASAR PERHITUNGANM.

1. Mencari " k " pada pembebanan tetap. :
K =175 --=> 0b = 60 kg/cm

U =R - Ta= 1830Akg/cm

n =2k ’ ; k : ,
P, =1850/60 = 30,8333 ---> (p/n) = 30,8333/24 = 1,2847
ME 50,57 > k= 0,1457.1650/20 = 11,231 ko/on.

2. Mencari k pada pembebanan tidak tetap.
K 175 -==>Tb = 100 kg/cm
U= 32 ——>Ta = 2650 kg/cm

S L2850

]

(p/n)o = 26,5/16 = 1,65625
16,5625 kg/éuz.

| ( %g)o = 0,7 ——— ko = 0,1.2650/16

Cara ini untuk pengecekan nanti pada cara 1.

= 325 '

= 325 o

= 350 Ttanah = 1 kg/ecm (tanah cukup baik)

= 1000 Tekanan angin diperhitungkan sebagai -
= 150 beban sementara Q = 50 kg/m2.

= 100 | ~

= 25 D tanah = 1,7

= 300 , ~ Perhitungan : dengan interasi metode
= 60 | .  cross min. 3 jenis por
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3. Menentukan tegangan geser yang diperkenaokan[puntir yang nenentukan.

Tb=5,5 kg/ca . ‘
Tb>1 --——-> dimensi dirubah.
5,5 <Tb < 1% -—-> dengan tegangan geser.

L. Elemen2.

Berat sendiri dari pasangan b.j = 2,4
Pasir urug tiap 1 cm tebal = 18 kg/cm
Plafont + Eternit = 18 kg/cm2 '
Penutup lantai (ubin) tiap 1 cm tebal = 24 kg/cu
Batu bata 3 bt = 250 kg/cm2 :
1 bt = 450 kg/cm2

Muatan tetap atap = 100 kg/cm2

Muatan untuk pemadam kebakaran = 100 kg
Muatan bordes (tangga) = 300 kg/cm2
Muatan lantai = 250 kq/cm2.

PERHITUNGAN PLAT.
1. List Plank ¢

q,”,?,mz - ‘ Diperhitungkan terhadap T susut dan

7

perubahan suhu.
":Ey" I A=0,25% A beton.
' =0,25 %1027,
: Dipakai f 5/16' - 12,5 = 3, 96 cm >

= 1,05 cm

1 05 ca

w=( i"-20 =1,k cn > 20% At

"Kontrol tcrhadap myatan sementara akibat angin.

HziﬂO}-i&OSOS-OOM tm

K = 225/100.3,57 = 0,3057 <<< OK

muatan sementara skibat angin.
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M =3.0,5.7.0,3/3 = 0,025 tn

T
[30 ééé‘ - | k = 2500/100.3,57 = 3,4 kg/cn®
| 622339’ ' L e e 0t
60 4 / o - . v\
LLZAA Bk gh3,/1850 = 0,04 - 1w = 0,05
sof A~ 6% 20 : |
O %' 125 A = 0,05/24.100.3,5 = 0,7291 cn’.
2. flat Luifel, ------m- > m | bidang gambar. -
‘ : ---> diambil tebal plat :
N hy=12cm;d=2cn.
ol 1= 7 En 222100 .
4-]-4~J;-7 berat list plank = 0,07.0,6.2,4
le- 100 » = 0,008 t/m’

q atap berguna = 0,1 t/m
q berat sendiri= 0,12.2,4 = 0,288 t/m'

| © zq= 0,388 t/a’
M =0,1008.1 + 0,1.1 + $.0,388.1% = 0,3948 tn.
* ;-225‘.392 = 3,948 kofon’ < k_
100.10 o
nk _ 24.3,948 P
5 = TR = 00512 e o = 0,057
A = 0,057/24.100.10 = 2,371 e’

Dipakai § 3/8"-15 = 4,9 o’ > 2,371 ea’.
Kontrol terhadap muatan sementara.
M =3.0,25.1% + 0,305 = 0,508 ta.

k= 5198°2 = 5,198 kg/ea® < 16,5625 kg/ca’.
100.10 e
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n.k _ 16.5,198 _ | ;
Tao s < 0,031

> nw = 0,05
A ’“”“&me=3nﬁc¥, . .
Dipakai : § 3/8" - 15 = 4,98 ca’ > 3,125 on’.

3. Plat Atap, ——-> t = 12 cm.

muatan terbagi rata.
o .

N l q berguna = - - = O,i t/m'.
1 q berat sendiri = 0,12.2,4 = 0,288 t/m'
'_?pemadamkkebakaran - =0,1  t/w
- - —_—
r_ 4 q_v= 0,‘!8_8 t/m',
] 00 ‘ '
.
g ’ "10.00 33 T
Perhitungan Atap A (300.1000)
g o 5
1 3505 ° 3.353 >2,5
3 X ; .
:, - A
2 /kcmx=q L WY
B . 73 E - R - -
7 zyﬂo k C Mly‘- E N ¢ Mtx -27
o a1 ?=088.37 = 4,39 ta.
Mt = - 0,001.4,392.83 = - 3645 kg/ca.
"ty = - 0,001.4.392.57 = =~ 25034 kg/ca.
ML = 0,001.4,392.k2 = 18446 kgfem. .
” Ml’ = 0,001.4.392. 8 =  351% kg/cm.
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Mosen Positip. Arah y : = - 2503‘s«kgcn. ‘
Tulangan arah x ---=> M1 = 18L4k6 kgcm. : ‘ o
gan | - o X - ‘g 18“6 ' ) kK = -.2.29.2% = 2,5034 kg/cm2 < ko
‘I r : . ‘l‘ K = —-—---§ = 1’81’5 kg/cm : 100 10 ’
l? , : 100.10 | | n.k _ 2h.2,503
E 2 =t= = ==zziete = 0,035 —--> 0,05 =
1k 211,845 | | Ga 780 ’ ’
--— = --1.556-_- " 0’ 02)’ -> nw = 0‘ 05 )
A = 0,05/24.100.10 = 2,08 cn’
A = 0,05/24.100.10 = 2.08 ca’. Dipakai : § 5/16" - 12,5 = 3,96 cn’ > 2,08 onl
D1pakal G 5/16" - 12,5 = 3,96 cm > 2,08 cmz. W =g " -20=1,58 on® > 20%.A.
Tulangan Arah y 2 ' Perhituﬁgan Atap B (300 x 325). : .
7 ,
M = 351 kgem ———=> k = --321‘-'-5 = 0,4338 - 1y 325
R o 100.9 £ =55 = 108
n.k  2h.0,4388 : : X _ ,
o—- T m—setmoe- = 036 === = 0,0 -
k. By 0,0 3» ,> o= 0,05 ty=so0 a.17 = 0,488 = 4,392 tn
Dxpakal ) 5/16“ -12,5 = 3, 96 cn’ > 1,875 cm . 2 Mty, = - 0,05"-4,592 = - 23717 kgem
) /4
Momen Negatif. ——b=328— M o= D054 = 05k kgen
ML = 0,021.4,392 = 9223 kgem
Arsh x Mtx = - 3645k kgem , Moass y
en Positip :
3645k . 2 >
= oZmales = 3,645k k <k
K- P 3,6454 kg/ca 0 Momen arsh x : ——-> ML = 109 kgen
o I M
ak _ 2036W5h oo 20,0515 iy » TEle =190 L 0100 <k
§5 = amre ¢ O oo =000 ,'] LF________==§ 100.10° 0
A = 0,0515/24.100.90 = 2,%h cnz. ' I - 2"%%92‘1 = 1,407
 Dipaksi : § 5/16% - 12,5 = 3, 96 cl > 2,14 cu ‘
n.w = 0,05

A = 0,05/25.100.10 = 2,08 ca’.
Dipakai ¢ 5/16" - 12,5 = 3,9 ca® > 2,08 ca’.

wegin-20 =158cl >20‘H.
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" Tulangan arsh y :

9223 2 1 )
= 9223 kgom > k= —=o5 = 1,139 kg/cm~ < k Z Ty _ 1000
| j 100.9° ° 7 I %5 ° 3,6425
n.k _ 241,139 " _ _
o= gt = 0.0%h —---> v = 0,030 2 , % q.1 P = 0,488.2,750 = 3,691 ton.
A = 0,05/24.100.9 = 1,875 onl. | ' by =10.00 oML = 0,042.3,691 = 15502 kgem
Dipakai ¢ § 167 - 12,5 = 3,06 e’ > 1,815 en’. ML, = 0,008.3,691 = 2953 kgem
. ~ Moo= -0,083.3,691 = -30635 kgcm
Momen Negatif. 25918 Mt = -0,057.3.691 = -21039 kgcm
Tulangan arah x : Mt = - 125913 kgem  ——=> k = -‘---'5 ' T )
: . 100,10 ~ Momen Positif.
= 2,5913 kg/cm2 <k, Tulangan arah x -> ML = 15502 kgcm
ok 24.2,5913 . . | : ' . 12002 2
‘ﬁ’S = =5 C 0,034 > »n.w = 0,05 lg. . {I;}} = ” 102 = 1,5502 kg/cm” < ko
A = 0,05/24.100.10 = 2,08 cal. l 21 , -
2 -k 2h.1,5502 0,02 -—> n.w = 0,05
Dipakai : ¢ 5/16" - 12,5 = 3,96 cm > 2,08 cn”. i il v =0,

A = 0,05/26.100.10 = 2,08 on’.

Wi N 20 = 1,58 cn > 20%.A,
o ' v ‘ " Dip: . n_
Tulangan arah y : Mt_ = - 23717 kgem —- k = -323132 Dipskai : @ 5/16" - 12,5 = 3,96 cmz
R y V 100.10 2,08 cn
2 | .
22,3717 kg/em” < kp lulangan arsh y. ——> 2553 vgn
nk _ 24.2,3717 005 ~
VER - > w00 k =3§%=0J$kﬂmz<%
A= 0,05/20.100.10 = 2,08 cn’. C100.9° |
2 n.k _ 24.0,365

ani:¢5h6-1L5=3ﬁ6w2>2m8m

TZ’"“""-005~onu-oos
W dm-20=1,58 en” > 20%.A.

Dipakai : § 5/16" - 12,5 = 3,96 ca’ > 1,875 ca’.
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~Momen Negatif. Momen Positif.,

Julangan arah x ¢ =----=> Mtx = - 30635 kgem Tulangan arah x : Mlx = 10335 kgem -—> k = 19222 = 1,0335 kg/cmz
K = 3935 5 0635 ko/cn? | k2105 100.9
\ = mme——— = ) -k _2h.1,0335 s _
100.10% 5 T Amr = 001 o> m = 0,05
nk Zﬁ%%agééi 20,0397 - muw = 0,05 A =0,05/24.100.10 = 2,08 cn’
e 5 ) ) 2 B Dipakai : ¢ 5/16" - 12,5 = 3,96 cmz > 2’08 sz.
A = 0,05/24.100.10 = 2,08 cm’. _

Dipakai : § 5/16" - 12,5 = 3,96 cn’

Tulangan arah‘y : Mly = 7382 kgem -——> k = .Zégg.i 0,7385 kg’/cm2 < ko
> 2,08 cn’

100.10

n.k _ 24.0,7385

W g " - 20 = 1,58 cn® > 20%.A. — FE T ARG = 001 > o = 0,05
. 2
Tulangan arsh y_: --——-> Mt = - 21039 kgcm A = 0,05/24.100.9 = 1,875 cm , . )
Y 039 ) Dipakai : § 5/16" = 12,5 = 3,9 cn’ > 1,875 ca
k = -=-=22z = 2,1039 kg/em” < k « : »
R 2 0
100.10 Momen negatif.

nk _ 21.2.1039 0,027 ---> nw = 0,05

Ta 1850

A = 0,05/24.100.70 = 2,08 en’.

Dipakai ¢ § 5/16M - 12,5 = 3,96 ca’ > 2,08 cn
W g In-20=1,58 cn’ > 20%.A.

Tulangan arah x : Mt = -23622 kgem ———> k = 23622 2.3622kg/cm2 <k
X 100.10% | °

n.k _ 2h.2,3622 :
v; = —-i-géa-- = 0,031 —-—> W = 0,05

A = 0,05/24.100.10 = 2,08 cnZ.

Dipakai : ¢ 5/16" - 12,5 = 3,96 chz > 2,08 cnz

~ Plat Atap D (275 x_325). L. W20 =158 s 2ogh. S
' 25 .. . 2. - |
lx = 275 = 1’2 ) ql* = 39691 ton. ‘ Iulangan arah y: Mty = -20670 kgcm —> k = 2,0670 kg/cmz.
‘ n.k '
-ﬂlx = 0,028 . 3,691 = 10335 kgcem. T3 - 0,03

wo=0,05 ; A= 2,08 cn

Dipakai : § 5/16% - 12,5 = 3,96 ca® > 2.08 cn’
Wi n.20 - 1,58 cal > 20%.A.

Mly‘= 0,020 . 3,691 7382 kgcm.
Mt = -0,064 . 3,691 = -23622 kgem.
My, = -0,056 . 3,691 = -20690 kgem.
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PLAT_LANTAL.A Tulangan arah y : Ml = 5760 kgon —> K = .2?.995 - 0,714 kgfenl < k
~ : 100.9° - ; 0
Tebal lantai = 12 cm. nok 24207141
" 2 === = cezolieee = 0,09 —->nw = 0,05
i85 _q berguna = 0,25 t/m Ta 1850 o ’
e e | pasir urug = 10.0,008 = 0,18t/ A =0,05/26.100.9 = 1,875 ca’.
. [}
. || :r_.".__.n;; **q lantai = 3.0,02k = 0,072 t/n2 Dipakai ¢ 3/8% - 15 = h,98 cal > 1,875 cal. L
e TR e —== : i
b A § 5 il |[%0 berat sendiri = 0,12.2,h = 0,288 t/n’ o | | ~ :
l:::-:.:::: ::..—..—.;h:‘-_—..—_—:!.‘: 5 ‘Men lega_tjf,
H A g B :: 200 q lanta1‘= 0339 t/m2 Tulangan arah x : Mt = -59760 kgem >k = .222992 = 5,9760 kglcmz <k
et S | | 0,8 t/m z 100.10 o
I / b | L n.k _ 24.5,9760 _
b e -] Lanted A8, & D o= i - ¢ 0078 > = 0,088 -
fﬂwo'l Tme—— o™ jepit empat sisi. A =0,088/24.100.10 = 3,67 cn’
‘ ’ . . Y 4 '
: Dipakai @ 8" - 15 = 4
PLAT LANTAIL A (300 x 1000). pakai : ¢ 3/8" - 15 = 4,98 cn” > 3,27 cm
: VW : J 5/16™ - 20 = 2,47 cm” > 20%.A.
1y = 000 5333525 —> ql 2. 0,8 32 = 7,2 ton ‘ . o :
Yy _Jooo , = 0,8. . | . ,
1x 300 ? ‘ I A - Tulangan arah y : Mty = 41040 kgem --> k = -&39&92 = 4,104 kg/cm2 < kd
, L | | 100.10
M = 0,42.7,2 = 30240 kgcm. nk 2b.k.10b v
X = = Soizloos = 0,053 ——-> nw = 0,059
M = 0,008.7,2 = 5760 k. o T T ’
ML = -0,083.7,2 = - 59760 kgon. ' A =70,050/24.100.10 = 2,46 cn’ ,
P gy RO OO eeet® . . .
Mt = -0,057.7,2 = - 1040 kgcm. bysooe— Dipakai : § 3/87 - 15 = 4,98 cn > 2,h6 cn’ -
, | | Wz § 5/16" - 20 = 2,47 cm® > 20%.A.
0240 2 “PLAT LANTAI B (300 x 325).
Tulangan arah x : Ml_ = 30240 kgem —> k = 02x 3,0240 kgfem < k 1 ,
: x 100.10% °

= 1’08 ; : q-lxz = 7,2 tOﬂ.

Fa - ame = OO o =00 R I ML = 0,025.7,2 = 18000 kgca.
A = 0,05/24.100.10 = 2,08 ca’. DML = 0,021.7,2 = 15120 kgca.
: ) - z x‘w y . T

Di‘pakai § 3/8" - 15 é;k,sa el 2,08 ca”. L Mt = -0,059.7,2 = - h2480 kgcm.

ye-—,—,-l.,-;.xé_‘; m, s - o~i°§§°7az = - 38880 kgcnm.
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N

Momen Positif.

Tulangan arah x @

Tylangan arah y

'Mlx = 18000 kgem --=> k = ——====5 = 1,8 kg/cmz.
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- 15000  PLAT_LANTAL ¢ (275 x A8S).

100.10™ : : ‘ :
* ‘ : 522 = 1,8 3 ql 2‘2 0,8.2,752 = 6,05 ton. Z%
nk _ 251,80 0o S = 00 i x ;
s - g = 008 > m= 0,05
0.05/2% ] . 2 Mlx = 0,040.6,05 = 24200 kgcm. - o
A = 0,05/24.100.10 = 2,08 . > ~ . : b * %17
Dipak ’ SV 8 7 k’ é‘cmz 2.08 cn. “ly = 0,013.6,05 = 7865 kgcnm.
. Di i " _ 15= >2.0 . . v =
ipakai : § 3/ 5= 4% on > 2,08 em . Mt = -0,082.6,05 = -49610 kgca. 4[
. ‘ o . . B - _ | e ly:@’ Ry
DML = 15120 kgom —--> K = 220505 1,867 kgfon’ <k, Mty = -0,057.6,05 = 38485 kgen. | -
o 100.9 | , |
; Momen Positif
nk _ 24.1,867 _ Momen Positif. ,
Bk Crela2d o 0,024 -—-> nw = 0,0 .
Ta ™ 18%0 - \ n = 0,05 Tulangan arah x : ML= 24200 kgcn —> k = -333995 = 2,bh2 kg/cm2 <k
A = 0,05/24.100.9 = 1,873 cn’. o 100.10 —

Mnleh légatif.

Tulangan arah xi:

- Dipakal ¢ § 3/8% - 15 = 4,98 ca® > 2,542 on’

Tulangan arah y :

A -oossltnoow:zzsz c- ,

> q::‘

X .
n.k _ 24.2,k2
3

Dipakai :‘a 3/8" - 15 = 2!,98 cm2 > 1,875 szn N = -7'-530-— = 0 031 ,'--5 = 0,05

T
A = 0,05/24.100.10 = 2,08 cuz
Mt = 41480 kgem —-> k = ~ 2280 - 4 2480 kg/on® < K, Dipakai ’ 3/8" - 15 = 4,98 e’ > 2,08 °"'2

X" 2

100.10 - : 285

. , Tulangan arah y @ Nﬂ = 7865 kgcn . 0,971 k ca? < K
K _ Z‘l-ﬁ.%iﬁ‘l = 0,055 =--> ni = 0,051 | 100"5 g/
2 1850 nk _ 24.0,97

- 0,061/24.100.10 = 2,542 cn’ ?ﬁ = =g - 06— = 0,01

A= 0,071/24.100.9 = 1,875 -

Wt g5/167 - 20 = 2,47 ca’ > 20%.A. Dipskai § 3/6% - 15 = 4,98 ca’ ¥ 1,875 ca’.

-ﬂg!en.ﬂogggilg

M = 36880 kgom > k = 2200 < 3888 kg/enl < K T e
Y ’ 100.10 vlangan arah x : Mt = -h9610 kgem —> k = —-2-92 = 4,961 tg/c. < k
n.k _ 24.38880 — R | , -~ 100.10
¥ S T % oo 200 nk _ 2hh.961 06h —> m = 0,071 |
Te - O S ™ =

, «-0071/25100.9=1875c-.k
Dipahi°¢3/8"-15='i%cn >296c-
W : ¢g5/16" - 20:2'»7:- >zo$.A.

Dipa&ai s §3/8%-15 = 4,98 cn > 2 292 cn
Wi g5/ - 20 = 2,47 el > 20%.A.
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o 85 o Momen Negatif
Tulangan arah y : Mt = -34485 kges —> k = lﬁgzi = 3,485 kg/cm? <k satile : 38720 e
, - y 100.10 Tulangan arah x : Mtx = -38720 kgem --> k = -2t = 3,872 kg/em” < k
n.k _ 24.0,971 , . ‘ -100.10 :
. = = 0,05 ——> nw=0,05
=" "0 - - v n.k _ 24.3,872 )
~ ~ i 0,05 —-> nw = 0,055

A" = 0,05/24.100.10 = 2,08 c-z
Dipakai'¢318"-15='0980m >208 cm ,
W ¢5/16"-20-2§7cn >20%A.

A = 0,055/24.100.10 = 2,292 ca®
Dipakai : ¢ 3/8™ - 15 = 4,98 en’ >’2,292 cm
W s 0 5/16" - 20 = 2,47 ca® > 20%.A.

2 :
2

PLAT LANTAI 0 (275 x 325).

1 ’ - ‘ . fulangan arah y : Mty = -33880 kgem --> k = -222995 = 3,388 kg/cmz < ko
J .12 91%= 6,05 ton. % | 100.16
I 2y o . n.k o 2k.3,388 '
ML = 0,028.6,05 = 16940 kgem. v ¥z i = 0.0k -—-> v = 0,05
AE 275 - :
my .= 0,020'6,05 = 12100 kgcﬂ. J. A = 0’05/2".100.10 = 2,08 cmZ
M, = ~0,064.6,05 = -38720 kgen. —— "ty 525 777 Dipakai 3 § 3/8" - 15= 4,98 enl > 2,08 cnl.

Mt = -0,056.6,05 = 33880 kgon. Wt § 5/16M - 20 = 2,47 ca® > 20%.A.

Momen Positif.

. . ! : . 4» ) ) 2 . 2
. 16940 2 PLAT DINDING ¢ Muatan angin Q = 50 kg/m° = 0,05 t/m".
Tul hox ML -169#01‘u->k=--—--=1694,k/ca<k , A
ulangan arah x : | gc g 102 ’ g ° LT | T T tanah = 1,7 t/m3. /
| ,6.2 - Zi%%gﬁ'.' 20,022 —> mv = 0,05 A @=30° — Xa = tg2(45°- 299)-0 333
i 115
A = 0,05/26.100.10 = 2,08 cnz | | =75 0,05 = 81,5 ky/a
‘ Mpatai-n/aw-ﬁ:hqa\c- >208cu2. *, xa-an ].xa=i175 «1,7.0,333
A ‘ , , = 867,7 kg/n' ,
' ; : 12100 2 i | L
Julangan arsh y ¢ Ml = 12100 kgca —=> k = ===z -.1,§9§ kg/cu <k — ‘ 1
ulangan arah y = Ty = TR XS 100.9° ° < | : -Iz‘“”
n.k _ 261,694 , hpkall ' ’ - X -
2l =z 0,022 -—> nw= 0,05 ,
T W ' — N3 C Mx = 68
A = 0,05/24.100.9 = 1,875 c- o C Mix = M1
= C Mxy = 112

I)ipakai U 3/8" -15= 4,98 cn > 4 875 cl
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Untuk q = h/2.F .Ka

"

1 22-1.% -0,333 01,4953 t/n?sv 0,5 t/mz.

ol = 0,5.1,75% = 1,5%125 t

Mix = 0,068.1,53125 tm- = 9493,75 kgcm.
My = 0,041.1,53125 tn = 6278,125 kgem.
Mty 0,112.1,53125 tm = 18681,25 kgem.

- Arah X :1
n.k  24.0, 9’19‘1

- 049375 o> K o 493,75 _ _ 240,949
Mix = 9493,75 > K = P 0,9454 ——> 7" Tak5-

L]

= 0,001

n = 0,05 —-m-a> A= 9522 . 100.10 = 2,08 cmz.

Dipakai : ¢ 5/16" - 20 = 2_57 cm2 > 2,08 cmz.

"K-Au‘h!: "

' 4 6378, 125 n.k 24.0 6278
Mly = 6278,125 kgem ==> K = =22-2e32 2 0,6278 ==> o2= = megxdocic
S 100.10° T3 = T
| | = 0,008
0, 05 ' 2

nw = 0,05 see> ‘A---,'---1oo1o = 2,08 cm
Dipakai : §5/167 - 20 = 2,47 cn’ > 2,08 cn’
W q&n-zo—154cm >20% 208cm -0'116cm.

N
é 'k
» :
N | p——t
9 :
Q :
o +
* .
.. )
| & >
, : F
S .
(-] N
“ .

002

W s§ ¥ b) —————t—

s8y
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P VW § 5/16" - 20 = 2,47 ca > 20%.8,4875 ca’

M~ = ‘1/16.1,‘1.‘5,1‘52 tm = 182342 kgcm.

= 1§§§Zi = 4,1347 kg/c'l'z < Ko = 11,251 kg/cmz.
100.21

‘.

>

§3zs .

nok _ 24.4,1347 | .
T 7 0,054 -—->' nw = 0,06
. : — 0s06 k - 2’
:‘. A . - -EE‘ Y 100 . 21 - 5’25 CII . )
ST Dipakai § 3" - 12,5 = 11,40 ca’ > 5,25 o’
A W @ 5/16" - 20 = 2,47 ca’ > 20%.5,25 cal.
4,75 -
, ‘ BALOK_TANGEA (35/50).
h=25cmsd=bem; > ht = 2101!2 .\fL - T
- q berguna = 0,3 t/m2 D
) - 2
- q penutup lantai = 3.0,02% = 0,072 t/m
2
- q pasir urug = 7.0,018 = 0,126 t/m \ ~ ; ,
' 2 : = <
- q berat sendiri = 0,25.2,b = 0,6 th #s0 =
| — 2 e
q pelat tangga = 1,098 t/nz‘cu 1,1 t/m Eo =12
» S +195 [0 ElE:= 1= :
q=11 t/m ? ? 5'”
1M = 1/10.q.1° = 1/10.1,1.5,15" = 291748 kgen. ;
L=515nm J . - g
S K = 5231'% - 6,6156 kg/cal < Ko = 11,231 kg/on’ : J

100.21

v o= 5097 400 . 21 = 8,4875 o

Dipskat § 37 - 12,5 = 11,40 ca® > 8,A875 cal.
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LTEINL R (S papgpeet

Ax £ =% (L=5,15a)
>~ 275 v 2 el .
: \ - 9, = zkibat be;at sendiri + lantai
q = 1,110,375 = 1,5125 t.n’
R -iuﬁ551s-3wsmm,
: sepanJang CB :
| 9y = 3,895/1,375 = 2,833 t/m’
e o o
. L, - s : ;F T
M N z'”
- - Balok AB (35/56) - S "
- Berat semdiri balok =0 35 0,5.2 b = 0,82 t/m!
-hmthnﬁ-2B1JE08 = 0,733 t/m

4, = 1,153 t/a

_ 1,153.2,75.1,375 + 2,833.1,375/2 ‘
LA

R ) = 1915303125-19375 ”7’%’853.1,375.2,'0625

B = 4,7 ton.

2,

M max pada 0 = 0

2,743 x = 1,153.1,375 - 3,9863 x
x=2,5283/6,7293 = 0,376 -

M max -27531751-1153.1 751 /2-28330376/2

22,8372 ta. ”

B

o 3,997 kafea® < Ko = 11,231 kg/ca?

¢

q, = akibat berat tangga + bordes ‘

Port.Beton 23

oo gg:%%§g22'= 0’05? > nw = 0,058

A= 9-,?§§ .35 . 45 = 3,806 cal.

nnan:sazw=mwc$>3@%c¥

e

Kontrol tulangan Pustir dem lentur :

M = 1,82342 tm

1,82342.1,375.0,6875 | ’
M, =t 358 = 0,53047 tni
~ 1,375.1,82342.2,0625 _
My = e = 1,591 ta.

Momen plat lantai = 0,057.0,8.2,752.2,75 = 0,94834 ta.

Momen untuk puntir= 1,59111 tm - 0,94834 tm = 0,64277 tm
= 64277 kqem

' 2,6 2,6 .
Y30t o some - P

Tb = Tmax = \*)-—-—-;t - = 4,333 , ﬁgzz- = 4,55 kg/cuzy < 5,5 kglc'z
: . b .ht - 357.50 ’
D = 4700 kg.
" Lentur - >Tb' = ?7 ;;925‘- 3,0 kg/cn <5, 5 kg/el

V‘(bo‘[b'-'05503'e1=796kg/cn >55kg/c-~

T Mtu 65277 -
To"=5h B0 - 1'53 ko/on’.
= 1,53 + 4,55 = 6,1 kg/cn’.

:C " « Tb



—M

259

228 2 . .
As = 1 ca 3 =20 cn’ (jarak begel)
N\ - L ds.a 1,185
. _ LY
| 7 /fs .b m--ZS‘!Skg/cm >T o"
)
Ta= An. Ga.(casﬂ + sin )
Ai .. aam.Db

a(cos 0 + sin 0 )
( 397875 + 591875 ) 23’“’

1850 ‘\/

- Dipakai ¢ 112":28}::- >125cl.

.

= ‘1,23» e

_Lm_m_( [ 14 ) dicoba ukuran 40/60

- beban tangga =2 8333.2 =5,666 t/n |
- berat tembok =0, 15. 1,75.1,8 = 0 5725 t/n
- berat plat bordes = 0 8.2 1,6 t/m

- berat balok (DE)  =0,4.0,6.2,4  =0,576 t/m

q balok DE = 8,314 t/n
Re =Ry = ;.q.x 3.8,3185.2,75 = 11,4324 ton.

fax = 1/s,q.; = 1/;.11,&32&.2,75 = 10.80719 ta.

080719 A
K= Tpas = 8,95 kafea” < Ko = 11,231 kofaa’
KE- ‘. ‘

& =£%g§=o1%'—o n=o1ﬁ

0,13

A = HE B0 . 2,28 al

=842 Dipskal begel §'5/16" —> A = 0,5 ca’

Dipakai : & ¢ 7/8" = 15,48 cnl 7 12,28 ont
M= 1/16.11,4324.2,757 = 5,40360 to.

540360

v K = ;6:§§- = li '066 kg/cm < Ko

’. ak _ 2h.k 66 o

# Fa C amp e = 006 ——> = 0,087

¢ R 9-293 40 . 55 = 6,124 cn’.

' dipakai 12 § 7/8" = 7,74 cn’ > 6,12k ca’.
Kontrol tulangan Puatir dan Lentur.

M plat bordes = - 1/16.1,1.5,15 = 1,82342 tm.
Sepanjang 2,75 m -—==> 2,75.1,82342 = 5,01441 tm.
Mt = $.5,01441 = 2,50720 tm = 250720 kgem.

2,6 2,6 _
MR N R a7 B

Thb'= ‘V‘%ﬁ“ = 4,333 ZégZZQ = 11,32 kg/t:m2 < 1 ,kg/cmz.
‘. b .ht k 407,60
| . 432,k |
. R AN L2
RE = RD = 11,432k —> b = 7 05 * 5,9 kg/cm

Tb' + Tb = (11,32 + 5,9%) kg/cm2 = 17,25 kg/cm2 > 14 ‘k‘g/cmz.

—<> Ukuran balok bordes d i r o b 3 h,
Dipakai ukuran balok ——> (50/70)

q balok bordes (5,666 + 0,4725 + 1, 6 + 0,5.0,7.2 k) = 8,5783 t/u
RE = Ry = i 8, 5785 2, 75 = 11,795 kg = 11795,% kg

- Port.Beton 25
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#,‘5 !vg/clz.

4,15 kg/cnz.

Puﬂtir  ——3 Y = 3 + ngglém = "51

P +

‘ 8 11795,4%
Tbh=j -
*7 .

- lentur —> Tb

25072
Th = L5 ] 5(5’ ;-o-g = 6,31 kg/ca

Th o« Tb* = (3,15 + 6,31) kg/cm = 10,46 kg/cn <14 kg/cm ..... 0K 1

M
ot 250720
T.’nw-m: ol i 199kg/cn.

| ‘[b&: Tb' = (4,15 + 1,99) kg/mz = 6,14 kg/c:m2 >5,5 kg/cm2

3,T < " Perlu tixlangan‘serong.
e . Dipakai begel 5/16" - 20
2
mﬂty/’ \ =05c¢;a3=20m;As=1cm2
T % \ ; 11,1850 / z
Ts = --—1'.- = 2,3125 k
. pﬁﬁ. 137.3 P m— 20 ’ g/cm )

»
— ]

X -1375-5--,; 37,5 = 14,5 ca.

_ 2-(3,8275 + 3,1875).14.5,50
m , ; 1850 V2

= 0,97 cm2

Dipakai : 1§ 7/8% = 3,87 ca’ > 0,972 cn?
Re = Ry = 1.2,75.8,57585 = 11.795h cal

Moy = 1/118,57585.2,757 = 5895% kgen.

K < 2890 | 2,79 kg/cm2 < Ko
65".50
nK 24.2,79
T -ﬁgo = 0,036 > mo=0,056

_ ‘Poff;lcton 27 )

,'Af=0'05 65 . 50:6776'

7 o
Dipakai : 2 § 7/8"  =7,7% o’ > 6,77 o’

< 1/16.8,57585.2,75° = 405343 kgen.

-M
- min ,
K = 20538 | 4 92 kg/oa? < Ko

6550

k201,92 e oo
ER | 0,025 ——> m = 0,05

0 05 65 . 50 = 6977 ‘cmz

A=

Dipakal : Z_G 7/8" = 7,74 cmz > 6;77 cllz
" Begel : § 5/16" - 20
111, PERHITUNGAN BALOK MEMANJANG,
1. Balok Memanjang Atap :

Tz '
;""@ Hl'g +5 a®

| [%'1.5 =®



"'PortaketonTZS

Perhitungan balok I = balok III, wkuran 25/40,

[4
’
[}
f
‘
’

q plat atap = 0,488 t/m2 : ' Z
q liat plank = 0,07 . 2,4 = 0,168 t/n 44[ '::
- berat plat atap = 2.6,#88 = 0,975 t/m
- berat list plank = 0,6.0,8 = 0,101 t/m
- berat §alok sendiri = 0,25.0,28.2,4 = 0,168 t/m

Cparok = 124 t/a 1,25 t/n

; [)f‘ F2 Yo N2 “Ha Y2 iz _ '4@ V24
3 - -
Z 2 U Vg I Y, W ;/”‘““l:l Y4 B Ky W Vg Vi J

>— "

2.2¢ 3 . 3 .3 7 3 3 2 225

) a ’ 2 - N V “J

Mneg = 1/2h.0.1° = -1/24.1,25.5° = 0,47 tn = 47000 kg ca.
47000 , P | om.

S e ——— n A 5 3 »
5350 B33 g = Cags T < 00199 > mw = 0,05

0,0 |
A = -%Fé .25 . 35

- Dipakai : 3 ¢ 3/8n

1,823 cal
2. 2
2,13 ¢m" > 1,823 ¢cm

"

2 - ; o
M pos = 1/12.Q.1 ‘ = 1/12-1g25032 = 0,9375 tm = 93750 kgcm.‘
- ’93750 nK c zk 3 06 .
K = wwemmes = . . ememe - = --o- v . . )
; 25.352 _»3,06 > va = “ 1555» = 0,0’0 --f> nw = o’qs ;
) 0,0 .
A= '%52 -8 .35 = 15823‘cm2 -

Dipskai : 3 0 3/8" = 2,13 ca® > 1,825 cul

H

. 2 ‘ l
ﬂ neg = 1/12.q.1 = 1/12.1,25.32 = 0,9375 tm = 93750 kgem
Dipakai : 3 ¢ 3/8" = 2,13 cal > 1,823 cn?
( A , | |
Koo = 1/thql® = 1/14.1,25.5 = 0,80357 ta = 80357 kgon.

- Port.Beton 29

. 5.2, ' L :
K = §9§§Z§ = 2,62 —=—> %;5.‘ gﬁﬁgéég = 0,034 -—> nw = 0,05
25.35 :
A = 9%1?2 = 1,823 cmz )

Dipakai : 3 § 3/8" = 2,13 cn’ > 1,623 o’

Kontrol terhadap tulanggg_gg;ggg_; , .
D = $.q.1=32.1253 = 1,875 ton = 1875 kg

8 1875

. L 2
t = 7 . 25:35 = 2,“{90 kg/cmz < 595 kg/cm

Tidak perlu tulangan serong.

Perhitungan galg; II’; ‘
Ukuran 25/40 . hy=40cnsd=50cm;h=35cm

- berat plat atap 2.0,488 0,975 t/m
- berat balok sendiri = 0,25.0,28.2,4 = 0,168 t/m

"

1,1 t/n Az 1,15 t/n

0balok =
N M negatip 3 - ,
M o= = 1/2h.qu1% = 1/24.1,15.57 = - 0,45125 tm = 45125 kgon.
K= B125 _ags o> 0K LM% o s 0,05
25.35 Ga 1850 .

A = 95227.725 L% = 1,83 en’

Dipakai 't 3.0 3/8" = 2,13 con > 1,823 ca
- 1/12.9.1% = - 1/12.1,15.32 = - 86250 kgon'

M =
86250, _ Kk 24.2,82 _ ‘ ”; 0.05
K’ = '2';—;;?-2,82 — -d,-_;- m -0,0'}~—>nv-0,05

A = 1,823 c-z —> Dipakai :'3 ¢ 3/8% = 2,13 clz > 1,823 clz
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. | Perbitsngsn balok lamtai I = III

M o= 112,007 = 1/12.0,15.2 = 73029 kg om. < slot Lantai = 0.6t | o

' L C-Z - Pipakst : | Ukuran balok 25/50 ; ht =50 cm;d=5¢m; h = 45 om

M o= _173§~q-12 = {j14;1,15.32 = 73929 kg cm. - berat plas lantai = 2.0,8 h = ;,ioﬁs.zf:
nk = 0,07.0,6.2, , = 0, .

. 3% e 35- gi’é;gﬁ e - | " e ::::t l:j;kpl:ndiri ='o,2s.o, 2,4 = 0,2280 t/u

A = 1,825 ca? /

- berat pasangan bata (3bt) = 0,15.2,85.0,25 = 0,1069 t/m

Dipakai.: 3 § 3/8% = 2,15 ca® > 1,823 cal. Uporok = 20557 thmasZ,0h tfe
Koatrol terhadap tulangah serong :

D = 3.9.1 = $.1,15.3 = 1,725 ton = 1725 kg

M negatip :
M o= 1/2.q.1% = - 1/26.2.00.F = - 0,765 tm = 76500 kg cm
8 1725 2 2 - S ’
=, 7 . §§3§ = 2,2531 kg/Cm» < 5’5 kg/cm . ' . . zés—gg_ . 1,511 ——> %:K__ = 0’0196 — =0,05
Tidak perlu tulangan serong. | 1 = 24 452 432
‘ p o= 50 .25 .45 = 2,34k cm ‘
Diaabil penulangan balok I = IT = III, , o 2k | , :
Karena luas penampangnya sama, maka susunan penulangan balok meman jang Y Dlpakal : 4 '] 3/8" = 2,85 cm > 2,344 cm ‘ o e
atap type I, 1I s IIT dibuat sama. 7 : | M . Ajra. 12 .-y, Oh 32 s tm - 153000 Bg o
2. u;gx PEMANJANG LANTAL, R . BTN %53 = 0,041 —> m = 0,05
T - e , ,
10 o ~ T | - 25.4 205 Z
fo A = z?;k‘i cn’ ---> Dipakai : 4 § 3/8" = 2,85 ca” > 2,3kh cn
275 =N . S ‘ _
{ Mpmsitie:
M = . 1/12.q-1 = 155000 kg ch.. : . 2
300 =27 2
i — = 2,34 R Dipakai : 4 § 3/8'~ 2,85 cn” > 2,34k cu
= M= 1qa1? = 1/16.2.00.5 = 1,313 te = 1313 kg cn.
e dTTTTIUTTTTT IS . . - . ;
R

o2 B L6 %55 = 0,038 —> m=0,05

25452
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k= 2,344 cm2 ---> Dipakai : 4 ¢ 3/8" = 2,85 cmz > 2,3##4cm2.

‘Kontrol~torhadap tulanggn serong.
D = 3.q.1 = 3.2,04.3 = 3,06 ton = 3060 kq

. 8 i '
= 2. %2?%; = 3.1085 kg/em> 5,5 kg/cn’ -

Tidak perlu tulanganm serong.

Perhitungan balok lantai II :

Ukuran balok 25/50 ; My=50cmsh=5cm;h=45 e’

- berat plat lantai = 2.08 — = 1,6 t/m
- - berat balok sendiri = 0,25.0,38.2,4% ———= 0,1069 t/m
- berat pasangan bata(3 bt) = 0,15.2,85.0,25 = 0,228 t/m

Ohalok - = 1,9349 t/maz 2,00 t/m
!L_sgatln__ \ |
M o= -1/2b.q.1% = - 1/24.2.3 = - 75000 kg cm.
K = 329995 = 1,5 - %;- 20,012 —-> v = 0,05
25.45 ,

A= 9522 225 .45 = 2,34k on

Dipakai : b § 3/87 - 2,85 cn > 2,34k ca’
M = -1/1Z.q.12 = - 1/‘12.2.52 = - 150000 kg cm.

ko= 130000 | 3,09 -—> !f' = 0, oh —-> nw = 0,05

A= 2,344 cm2 -—> Dipakai :h § 3/8" = 2,85 cm2 > 2,344 cm2

Port.Beton 33 kl

M positip ¢

M o= 1/12.q.18 = 150000 kg cm.

A = 2,3“ cmz ’
Dipakai : b ¢ 3/8% = 2,85 cnl > 2,3hk ca’
Moz 1/thaq1? = 1/14.2.3% ta = 128572 kg cn.

N 128572 ., . K : o '
X o= L2 =z 2’5!' — =2 0,033 «==> mw = 0'05
25.45 T :

A = 2,34k cn’ —-> Dipakai : b ¢ 3/87 = 2,85 ca’ > 2,344 ca’.

Kontrol terhadap tulangan serong :
D = 3.q.1 = $.2.3 ton = 3000 kg

. g'. %3?35 = 3,05 hofen’ = 5,5 kg/ca’

Tidak perlu tulangan serong,ﬂ

Karena luasnya sama, maka susunan pennlangan balok nelénjanghlantai type

I =1i = IIT dibuat sama.

Te T §990 I T T

o | | % % 22
’7§§ ‘ * /

D o . I L1

I 9% -
——ry % »
Y
J.A’V 7 | is ic L

T A 660 Y aw 100 |
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MUATAN UNTOX PORTAL &,

I 1375

> - 725 — ‘ -
N I |
— 70
o , t F'L 10.00 — l .
’ 1Y ——
'y » { | -
);ﬁ BALOX EN 0) :
Y :
' = RA71Q°°§-Z-2-§.1575.5 - 5,9
9 1. Mmax-593.‘5-1375?2408-3625/21375-16759&):1.
2. M=1/8.002 < 1/8.0.10% = 12,5 n
4 16,759 = 12,50  — b = 1,341 n
/%’ x. Berat plafond eternit - - = 0,018 t/m.
: Z i . ‘ ‘ » :
’ ; : berat sendiri balok = 0,3.0,7.2,4 - = 0,504 t/m.
& i - ) - . N ' .
i i berat luifel = 0,388.1. ‘ = 0,388 t/m.
| IETTTRT T :  berat atap = 0,488.1,568 = 0,75 t/n.
: berat list plank = 0,07.0,6.2,4 = 0,101 t/m.
’ berat pemadam kebakaran =0,1 t/m.
e NN 1,876 t/n.
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BALOK NI (30/30). i

“X. berat plafond dan eterait ' = o,o-is t/i M_ﬁ.- . L A :
berat sendiri balok = 0,3.0,4.2,4 - 0,288 t/i' ] berat lantai = ’2/3.1,625.‘0,8_,——-—— - 0,867 t/n.
berat atap = 2/5-0,"83’3,‘625 0,529 t/a. % berat luifel — — = 0,388 t/m.
berat luifel - 0,388.1 s ; l berat plafond + sternit ————— = o,m t/m.

fet ' ~—30— = .

berat list plank = 0,07.0,6.2,4 - 0,101 t/a. ‘ ' bgrat balok sendiri = 0,3.0,6.2,k o# 0,432 t/m.
berat pesadam kebakaran ' = 0,1 t/m 7 perat tembok = 0,15.(3,25 - 0,4) 2,4 = 1,‘026 t/m.

- N list plank = 0,101 t/m.

1,407 t/m.. berat pemadam kebakaran ———————— = 0,100 t/m.‘

- BALOK DE e
| m'[m’, | AKIBAT ANGIA.

I berat plafond % eternit = 0,018 t/m. W angin = 0,90.50 = 45 kg/m :

T kbefat t@bok 3 b,t"z 0‘15(3JM’?) = 0,689 t/m. H1t = %-3,25&.3’25-55 = 118,83 = 119 kg
berat sendiri balok= 0,3.0,9.2,4 = 0,648 t/, "

' ! -! - . - 1] ll. - | = = ]
i e AN Hyt = 3.3,25.2.(3,25 + 1,750).45 = 182,81 = 183 kg.
berat luifel = = 0,388 t/n. - AKIBAT TANAH.
berat pemadam kebakaran =0, t/m +
= 1,843 t/m. ‘ CKa=tg (45-3 ) =03
: 3L S o 7 tanah = 1,7 : )

-%325“.1 Xa.
‘-%325&175 1?.053-1396m.

- Pr3,5 = PA-1,75/5

=Ry = Lozl @ 1,625 = = 2.62 ton

/ \ “LMx = 2,62.2,425 - 1,625 /21,342 - 0,821,625
_ = 4,321 ton.

4.35 <
o M = 1/8.h.4,85

8.4
h =-E§;§1 = 1,4 n

*

1,393.1,75/3

*

PY =

- . = 3; 6 = @
0 berat lantai = 1,47.0,8 = 1,17 t/m. }232’ 7 kg 235 tS




Port.Beton 38

Port.Betan
: ' ‘ Port.Beton 3%
:1 "‘:1' . :9 kjss 232,6 H’h‘:%%oo 83 KK eeff i%%o&o %5 - 11666611’%}
T R e A . VR IHWES AR LRI - VRS
W \_\r:fh*\ r,“"“”’" B v,ls(ffrb _W% 15’5512 ‘,' : KK %%‘:55: 22/;%0 ? 1:551'12"?:5:
e %%, 11t R NYERR \BRR Heei%wssgg - 36611553
% % ’ s«yf c H%-’:%%%“ﬁ%% Wy % 13512500 25 = 9615
5 | : R8 = 4,091t E ’ 50 ’ 403'15 : . ) .
TP s Lk A | DR DT - oo FaFE = 0,63
— ] _[ 4" 2922V T 0 S N A 1 ‘é%:;%
. % T T He®m % b BT oeg
hilE oz 03 iR BB Limc s
o | oz b D . A
N o 320 [ B R 1 -
B 2
Menohituns,Tnertis batane. T M | H&H: HHB?& 18 L6 B
Y | B e
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2. htik G bergeser kekanan sebesar § ; .
= - 306,75 = 119.3,25 = 386 5} kgm.

680 8"1

F1~

;3,252

AKTBAT GAYA HORIZONTAL H, MAKA D GOYANG KEKANAN SEBESAR 5

-AD
B
CF

"

= 0

0,.”0898 E1S
= 0,4898 EI S
+ 6.0,2963 E1 5/3,50 = « 2963

Momen primer pada txangZ karena 5 kekanan
=+ 6.E1 3/3, 5
+ 6.E1 ‘8/3 5

"

=

MOMEN AKIBAT GAYA HORIZONTAL (TEKANAN TANAH).
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0,675 M.+ 0,857 M + 0,8055 M + 0,908% M + 0,262 + 0,2792 M

345

10,9307 kgn.
-10,9307 kgm.
+ 8,2467 kgm.
+10,4329 kgm.
+ 2,1645 kgm.
+2,3810 kgm.
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6.0,512;630,8»1 - 198,016kgn.
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- 0,010 . 216,45 = - 2,3810 kgn.

I , , , Mep = = 92,099 - 25527,1021 = - 25619,2016 kgm.
M = - 0’1771 - 216,45 = - 38,3330 kgn. Mo, = - 24,6753 + TRA3,A195 = + 7418,74h2 kom.
My = - 0,4979 . 216,45 = -107,7705 kgm M = - 58,6580 + 1014b,5090 = + 10085,5410 kgn.
MDAF = +0,6750 . 216,45 = +.1'06,2038 kgm. MEB < 3515 39,0579 = 7%13,4084 kon.
Mep = - 04255 . 216,45 = - 92,0995 kga. Mo = - A2 SES,TIES =+ 516,2747 kon.
My = = 0,170 . 216,45 = - 24,6753 kgm. e = e 7,009 L .005 = - 30,0387 ke
M = - 0,2708 . 216,45 = - 58,6580 kgm. Mo = ST - TR = - 76,2362 ken.
Mg = 40,8055 . 216,45 = 4174,3505 ken.- Mo = +181,2552 - h485,4278 = - 43041726 ken.
Mg = - 0,2287 . 216,45 = - 49,5021 kgm. Cowl e 156,620 . 319.5290 = + 3916.1522 kg
Mep = - 0,033k L 216,45 = - 7,2292 kgn. M = o 60,4328 - 16,4839 = + 56,0511 kgn.
M. = +0,2621 . 216,45 = + 56,7315 kgm. ' ' .
MZﬁ - +'0,837k‘. 216,45 = #181;2552hkgm. ‘ GAYA HORIZONTAL AKIBAT GAYA® VERTIKAL. o | hd
Mg =+ 0,908k L 216,45 = +191,6232 km. M=-1ﬂ%ﬂ%8-W%Jﬂ9+@8€§g+ﬂﬂﬁﬂ+2wmﬁk+ﬁLw%
M.. = +0,2792 . 216,45 = + 60,4328 kgm. 160

CF - 1428,4352 kg ( <-=-)

MOMEN GABUNGAN ANTARA GAYA2 VERTIKAL & GAYA TETAP HORISONTAL.

h . =.8970,8555 -4485,4274 +7439,0579 +3719,529 -232,9677 - 116,8439 - H1

‘ ; 2 ~ 3,25 o
Moy = + 10,9307 + 1115,7467 =« 11156,6774 kgn. 6,4307 - ( - 1428,4352) = 672,005 ( —> )
L = - - - = ——
My = - 10,9307 - IS,THET = - 11156,6774 ken. 16,2307 35 ,
Yo = + 8,2467 ',15“60’“853 = - 13452,2386 kon. GAYA? HORISONTAL (R, & H,) AKIBAT GAYA ANGIN.
: MHE = - 10,4329 + 8923,5359 = + 8913,1030 kgm. ; - o
, ' Akibat titik 6 bergeser kekanan sebesar & m.
Mg = + 2,7645 « 4536,9312 = + 4538,7957 kgn. - i
M =+ 2,381 + 298,053 = 291,4263 kgm. M = 193,103h + 252,8654 + 256,3567 ; 278,4967 + 106,8165 + 138,0575
M = - 2,380 - 298,053 = - 291,4263 kgm. - 3.2
IF | . S =+ 377,522 kgn { ——> )
| MDG = B '9?51’96790 * o AT e 93,6043 - 46,8022 - 91,9544 - 45,9774 - 19,2681 - 9,6341
My = - 107,7705 + 18722,62k4 = + 18614,8539 kgn. Hy = Sotome ot s 2d 3,; IR R
. ,HD‘ = 4- 1’!6,’1038 - 39”,8555 "‘=" - 882'.,7517 kgm, 2 - 87,’783 - 577,3/22 = - 289,539 kg ( <)
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AKIBAT TITIK D BERGESER KEKANAN SEBESAR § m.

W= -232 615 - 382,2937 - 297,323 - 383,7367 - 115 239 - 160,319
17 3,25

- 483,5%6 kg (<=-)

"

y o 618,4715 + 696,3079 + 684,6709 + 729,5074 + 224 099 _ 4
B I 3,25 1

= 908,82 + 483,5466': + 1392,3683 kg ( ——> )

Co(Hy) + C,(Hy) + (H,) = 128
C,.377,322 + (-483,5466) C, - 1428,4352 = 119

31, 539 c - 483,5466.C, = 547,352 ............. )]
oy (H, )et (u ) + Hy = 415,67

-289,539.C, + 1392, 3683 C = 256,335

133079625 c =7, B4 o> G, = 0,917
15«7 4352 + 483,5466.(0,9117) _
¢y = 377,322 = 5,269

MOMEN PORTAL UNTUK BEBAN SEMENTARA.

M
- GH
Mep = 0:9117.( 193,103) + 5,269.(-232,615) - 11145,7476

My .'- 0,9117.(-163,9024) + 5,269.(194,699) - 13460,4853
MH = 0,9117. ( 256 3567) + 5,269.(-297,323) + 8923,5359
Myp = 0,917, ( -92 4550) + 5,269.( 102,6231) + 1536,9312

1)

= 0,9117.(-193,103) + 5,269.( 232,615) + 11145,7416 = 12195,3440 kgm
-12195,3651 kgn
-12584,0451 kgm
7590,6614 kgm
4993,3010 kgm

MIH = 0,9117.(-106,8168) + 5,269.( 115,2393) + 289,0453 =  798,8563 kom

Mop = 0,9177.( 106,8168) + 5,269.(-115,2393) - 289,053

- 798,8563 kgm

.

M'

’ M

=
<
=

- - I - - - - T -

DE

> >x > >
(-~ s B —S < ]

@ P ™
m O Y 4

GF

-
m™m

‘ Port.Béton‘§9'

= 0,9117.( 252,8654) + 5,269.(-382,2937) - 9751,7679 = -11535,5360 kgn
= 0,0117.(-159,2612) + 5,269.(-236,1779) + 18722,62k4= 17333,0040 kgn
0,9117.(~ 93,6043) + 5,269.( 618,4715) - 8970,8555= - 5797,4682 kgn
0,9117.(- 52,7736) + 5,269.(-1%,9508) -25527,1021 = -26612,9495 kgn
0,9117.( 278,4967) + 5,269.(-383,7367) + 7943,4195 = 6175,5165 kgm
0,9117.(-133,7687) + 5,269.(~100,1017) +10164,5090 = = 9474,1302 kgn

[}

"

0,9117.(~ 91,954k) + 5,269.( 684,6709) + 7439,0579 = 10962,7816 kgn

0,9117.(-119,3890) + 5,269.(- 64,4999) + 565,7768 = 117,0799 kgn
0,9117.( 138,6575) + 5,269.(-160,3290) - 332,8093 = - 051,687 kgn
= 0,917.(- 10,2681) » 5,269.( 22b,8189) - 232,9677 =  934,0363 kgm
0,9117.(-~ 46,8022) + 5,269.( 696, 3079) - - bh85, 4278 = - 859,2510 kgm
0,9717.(~ 45,9774) + 5,269.( 729,5075) + 3719,5290 =  7521,3859 kqm
0,917.(- 9,6341) + 5,269.( 227,0994) - 116,4839 =  1071,319% kgm

ou
[}

1]
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T 7980

el e 73906 #-
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oLe 12,195 18577 ‘
121933 v ‘l,o.ﬁﬂbf ' . ;,
~ ® ‘
' 23,2599
5-79740 . E o . F
‘ : ¥1r2d 10,9627 61754 100 [©) 5
o) ’:‘ 0.934
26.524
43.9876
D
L : B ‘ ®
AO-aqz » ‘ R 8 75314 roms
12,1953 - 12,584 , . o ‘
y = g tes L 1,876 410 = 9,341 ton,

K, =3 .1,876 .10 + 12'58";0\12'1953 + 3.1,407.3,25 » 512232-%:22%
y Wiy ‘ 3,

13,4874

"

I, =3 . 1,407 . 3,25 « (‘°'79833'2§'933) = 0,5227 ton.
’ —

=]
L

v =z 12,359 ton.
" 26,6129 - 17,33 |
£, = 16,396 » 28120 10,333 3.2,938.3,25 + 9:53533f;§11133

= 25,039 ton.

= $.2,932.3,25 «

(0,171 = 9,4741)

) Port‘.hton 5

73,50

' rv , 3735 = 1,8133‘to‘n.
9'34" B :
.
1o
of
* : o
? 18
o =1,5355 - 12,1953 o ‘
Dy = —=2 - 2 - -?‘,3018 t ( e
L 15906 » 6,756 P
',EH i “3:8 - = "92557 t ( <~f“-
o - -0,79883f\ 01 ps602 b (s

le




Port.Beton 52: B 8
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s . 10,9267 + 7,5214 \

41,1566 - 13,4522

= TR - 25,2812 t ( <mmeee ) 6, = 3.1,876.10 + T = 9,1504 ton.
0,934 + 1,0713 o : : - ’ -
Oy = 0gtegttl s 057 (e ) by = 31,876.00 » BTN L g 0n3,05 + 5-5293;-52-§335
= 15,2025 ton.
OMEN GABﬂHGAR ANTARA_GAYA2 VERIIKAL DAN GAYA TETAP HORISONTA 0.2914 : ’
W »seé ( \ ; IV = 3.1, 1,07 3, 25 + --...9.. 3" 5..’. 338 . 0,9795 ton.
v 0, = 13,267 + 18,614816 25,6192 . 12,5866 ton.
= 16,396 25;6192k;o18,61h8 . 3.2,0%2.3,25 + 19,08593—22,5162 ‘

© = 24,8055 ton.

0,5162 - 10,6859

F, .= %.2,952~3)25 + 3,25

= 1,82 ton.

Aaoil

€ o085
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12,5866 6‘83,

3,758

-
A

11,1566 - 9,7901

<
"

“H 3,25

--......

fe ,2914 - 0,34
‘ “""3'2 5

L -h,30M1 - 8,827

u = 5,56

r——— 5.38

"

-6,4451 ton

5,0252 ton

[}

-0,1943 ton

-3,7511 ton

16,238

(e )
( Commmm )

(o )

(=

_ 1,613% + 3,9161

B = 3,2041 ton ( < )

H ‘ 3,55 S
0,762 + 0,056 | S

CH = --ﬁ:sd-.-' = 0,0663 ton ( Commmme )

PERHITUNGAN BALOK. ; :

Untuk pembebanan tetap : beton K175 —>T b = 66 kg/cu
baja Ug, ---> Ta = 1850 kg/cm '
n =2
Ko = 11,231 kg/cn’
Po = 30,833 |

(p/n), = 1,285 T=5 kgfon’.

Untuk pembebanan sementara :

beton K175 ——> Tb' = 100 kg/cat2
baje Uy, -—>(Ca = 2650'kg/cm2
n =16 o
Ko = 16,5625 kg/cm2
Po = 26,5
(p/n), = 1,6563
{s=9 kg/cnz
BALOK 6N, ‘
M" = 1114560 kg cm.

x = 1134560 = 9,3 <Ko = 11,231 kg/cuz

= 0,120 c——eo> v = 0,14

Pott.letpnlss
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AnTa(cos ¥ + sin¢ )
am.b

11,10375 cmz Tulangan miring = Tm =

11,61 > 11,104 o’

A = 0,141/24.30.63
Dipakai = 3 § 7/8"

"

ny=5-3,08=1,9 } _G’a(cos"(«»sin‘? )
P, = 5,53 - 3,08 = 2,45 1850(3V2 + 3V2) = 1850 V2

Kontrol terhadap muatan sementara,

M = 10,8662 tn s k= 39§§§§g - 9,126 a = (1,92 + 2,45).0,467/2 = 1,0204 m = 102,04 cn.
o . 30,63 b ' 30
o = cm
Cnk _16.9.126 ;
T3 = g = 0,083 —> o = 0,09 102,04.30 2
2 26;0 ‘ Am = -KE%GVE-- = 1,17 cm

Ay =0,094/16.30.65 = 7,025 aa’ < A = 11,1037 cn Dipakal =——=> = 1§ 7/8" = 3,87 cn’ > 1,17 on’.

Dipakai A = 11,10375 cn’  (pada perhitungan tetap)

Kontrol beban sementara. V '
1115660 2

W oKiri = 11,1566 tn —> & s M 9,37 < Ko ki - 219530 kg on o>k = BB 0007 <y
o ) | 30.63
& 2h.9. e ] ] |

=5 37 - 0,122 —> m= 0,11 %,2 - 195226232 . 0,062 —mo> mw = 0,069
1850 o, "

A= 0,1*1,2#-30963 = 11’10375 cm 2 A - 0,069/16.30.63 = S’ABA cmZ < 11,10375 cmz.

Dipakai = 3 § 7/8" = 11,61 > 11.10375 cm o | o

t‘ 1 terhadap SF ' , Kontrol terhadap tulangan serong.

‘Kontrol terhadap St. y . x : - o ‘ : | |

M kiri = 9150,b kg a7 — D kiri = 9541,1 kg —--> T= 8/7. 2%%%%% =585 <1 =9 kg/on”
= , | ,

| tan;)a tulanga"n serong. ' e
M kanan = 1345220 kq cm d=5:h=65
1345220

L ra/oa” > 5 ko/en’

x =5/5 .53 . 48776 = b, k1 m.

ko= B2 4 613 <
y = 4,8776 - b, = 0,4676 = 46,76 cm ‘ 30.65 ! 0
Dipakai begel § 8 mm - 20 cm o . : ‘ , »
pakal begel n.k _ 24.10.613 > v = 0,161

T < 0,138 -

A= 0,161/24.30.65 = 13,08 cn’ -
Dipakai_: b §-7/8" = 15,48 ca’ > 13,08 ca’

As=2,05=,1cn7 » ‘ ’
, fxs= aAs‘ 1 -.1850

T3 e ‘},08 kg/cm .

a =-20'cn
S k
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Kontrol terhadap_SF.

D = 9689,6 ky =—-——v > T = 913-3229—9 - 5,68 > 5 kgfon’.
- '-—-——”-_-

502,20 ——
— X ——)

Dipakai begel 8 mm - 20 cm
Ts = 3,08 kg/cm

‘ o ‘<:\\\\\\\‘\;~\~\\\\
’ . o
x =5/5,58 .5,0252 = h,h2k m

3,08 —
y =z 5,0252 - b 424 = 60 cm - ~ \K
- 7 ‘ ¥ s
(1,92_+ 2,60) ¢
- -_---—2---- 030 - 2
A = 185072 = 1,55 on

01pakai 14 7/8" = 3,87 N 1,555 cn’

Xontrol terhadag beban sementara.
' 1258400

W Kanan = 12,58k ta —mo> Kk = So2oto = 9,928 < kg
30.65°

R

A = 0,067/16.30.65 = 8,166 en < 13,08 cn’

"

Check ierhadap Sf.-

AL g

D = 9418,8 kg =-=———> T= §135251§;8 5,52 < 9 kg/on’

(tanpa tulangan serong)

BALOK HI, :
M = 1,201 tm = 120100 kgem

L 1200 3,268 kg/cmz <k

30.35°

k. ﬁ%%@'=oon ~n»”m=0&5

A =0 05/25.30 3’ = 2, 1875 cn
Dipakai : 2 § 3" = 2,53 cal > 2,1875 on’

b3
]

Kontrol beban seléhtara.
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= 0,88 tm = 88000 kg cm.
88000 2 k 16. ‘
=y =2 ' 2;_ 2,395 :
. 35 . 4395 kg/cm < k! - = '—2555" = 0,014 —> nw = 0,05

A= 0,05/16.30.35 = 3,28 cn > 2,1875 cn’

Dipakai ::3 § 3" = 3,8 cmz > 3,28 cm2 (yang dipakai)

- Beban tetap :

M kiri = 453870 kgem >k = #53872 = 12,35 kg/cm2 > 11,23 kg/cmz
k ) '12 . 30-35 .
K2 12232 o 0,006
Ga B0~ .
‘ nw = 0,265
p/n = 0,97 ‘

= 0,265/24.30.35 = 11,504 e’
Dipakai : & § 7/8" = 15,48 cn’ > 11,50k cn’

Kontrol terhadap SF.

) "‘ ’ l80 ‘ | ’
? = B2 kg > T = ’30?333’2 = 3,857 < 5 ko/cn’

(tidak perlu tulangan se}ong)“v

291#0

> K = =fees

Lk _ 200,07 7
= "TE%U" = 0,01 -—> nw= 0,05

A= 0,05/24.30.35 = 2,875 ca’

M kanan = 29140 kgem

= 0,793 <k
0

Dipakai : 2 § " = 2,53 cw’ > 2,1675 cn’
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Kontrol terhadap SF. .
D = 979,5 kg ——-—> = SL1:91923 4 kg/cm <s ko/cm

30.35
(tidek perlu tulangan serong)

Beban sementara.
499330

‘ ; 30.35
n.k | 1@:22.’22 = 0,082 ---==> onw= 0,092

: 0 092/16 30.35 = 6,0375 cm < 11,594 cm
. dipakai tulangan pada perhitungan beban tetap.

=
"

Kontrol terhadap Sf.

——emmees

R 8/7.4086,6
= 4068,6 kg 1= L i b, 45 <9 kg/cm .
MM+ kanan = 0,7988 tm -—-—e > ko= 222295 -‘2;17k kg/cm2 < k'o
: 30.35 :

“.k"' 16.2‘17,1 - _____' -
L DR - 0 > nw = 0,05

A £ 0,05/16.30.35 = 3,28 cn’ > 2,1875 cn
Dibakai': 2 g 7/8" = 7574 cm2 > 3,28 cmz (yang dipakai dalam konst.)

Kontrol terhadap SF. | ,
D =527k T = 91%3%§§12 = 0,569 ko/ea’ < 9 kg/en’
~ (tanpa tulangan serong)

BALOK DE.

D =7cm;h=283cn g |
M" = 2176600 kg cm -> k= 2176§g0 = 10,83 kgicm2 <k
o ' ‘ 30.35 ‘ )

n.k _ 24.10.83

ﬁ = —ﬁgﬁ-‘ = 0’137 'f"""'> w = 0!16 ’

M7 = 499330 kgem. —--> k = =222%5 = 13,59 kg/cm2"< k'oj= 16,5625 kg/cm2

A =0,135/24.30.83
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A= o,16/24.3o.83' = 16,6 cn®
Dipakai : 59 7/8 = 19,35 on’ > 16,6 cn’

M Kird = 1861480 kg on ———> k = 22080 0 01 kg/en? < k

30. 832
n.k  24.9,0
_737%-=om7 > nw = 0,135

14,01 cn?
.2 2
15,48 cm” > 14,01 com”.

Dipakai : & ¢ 7/8"

Koatrol terhadap SF.

D = 12586,6 kg > T =‘8/7;8?g§6’6 =5,78 kg/cm2 >5 kg/cmz‘

(perlu tulangan serong)
x = 5/5,78.683 = 590,8 cn |
y = 683 - 590,8 = 92,2 cm
Dipakai beugel § 8 mm - 20 cm
s = 3,08 kg/cmz‘

"

~S322-1§11232 . 92,2.30

T AR ? 2,4 o
Dipekai : 1 ¢ 7/8" = 3 67 en’ > 2 b cm . :
M kanan = 2561920 kg om ——> ko= 12,4 kg/cn > k

A

Iulangan rangkap :

n.k 24, 12,4 -
Ta 718 55 = 0,161 o
d/h = 7/83 = 0,08 - nw' = 0,03

Pb/n = 30,833/24 =1,285 mn = 0,185
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| = o ,185/24.30.83 = 19,194 c- — dipakai =5 1' = 19,35 ca > 19, 19%
\* = 0,03/24.30.83 = 3,1125 ol — dipakai = 1 § § = 3,87 LN 3,1125

xoptn'; terhadep SF,
) = 16238 kg ——> T = §ﬂ.1§238 < 7,85 kg/ca > 5 kg/eal
~ (perlu tulan%:: serong)
. s \

;——-—- X e Y et

x = 5/5,45.5,38 = 361 cm
y = 538 - 31 =177 cn

)ipakai beugel § 8 am - 20 cm ‘ ;‘mv\\\\jr::il\\\g,,

(1,92 + 4,37) ,
2 . 177.30 - . . 745 -
z = 6,38 mz ;

o TE50V2
| , )

Dipokai 2 § 7/8% = 7,7% ca’ > 6,38 ca'.

BEBAN SEMENTARA.

W = 2187550 kg cm > & = 28750 _ 45 55 kg/en? < K,

a2 _"355- ,
A = 0,071/16.30.83 = 11,05 cal < 16,6 ca’ (tak dipakai)
M kiri = 1733300 kg 8 ——> k = 3,39 kg/cl < k

kK 16.8,39 . ;
6—; = —76;%-— = 0'051 —> M T 0'056
A = 0;071[16.30,83 = 8,715 al T c.2'< (tak dipakai)

Kbntrol terhadap ST.
D= 12359 kg —> T= %5-3 5,67 kg/el <9 kglcl
\ ‘ (tak perla tnlangan sorong)

L. Dipakei : 2 ¢ 7/8" = 10,27cn’ > 9,01 cm
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‘M' kanan = 2661290 kg cm ——> k = 12,877 kg/cuz <k

n.k
T - 0,078

> nw = 0,086

A =0,088/16. 30 83 = 13,695 cm < 19, 19# cm2 (tek perlu dipakai)

Kontrol terhadap SF.

" D= 16465,6 kg -—->T = 6/%612'3'55'6 = 7,55 kgfen < 9 kg/en’.
: ' ' (tak perlu tulangan serong)
BALOK EF (30/60).
d=5cm; h=5 cm
Muatan tetap. .

M 20,05 tm = 500 kg cm -———> k = 0 0136 kg/cm <k
n.k .
T 0,002 -——> nw = kecil sekali
TM = 10,0859 tn ———> k = 1°°85g = 1,11 kg/en’ < &
’ . 30'55 ’
%-g = 0,14k ————"o> nw= 0,131

A = 0,131/24.30.55 = 9,01 cn’ -—

z

Kontrol terhadap SF.

* D= 8567,6 kg ——> T = 91%59379-9 = 5,% ka/ca’ > 5 kofon’
- (perlu tulangan serong). .
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Kontrol terhadap SF,

| e
x =5/5,94.268,1 = 226 cm o = ty—.

'y =268,1-226 = ¥2,1cn oo
Dipakai beugel § 8 mm - 20 cm. 208

D = 857k kg > T = YLETE L5 04 ng/enl < 9 ko/cal

(tak perlu tulangan serong)

M= kanan = 11710ng cm < 65500 kg cm

. - . ‘2'
N 7 G 1,154 2 7.94 Untuk tulangan dipakai tulangan susut saja : 2 § 3" = 2,53 cm".
e T 1850V = hivew. ' .
M kanan = 51620 kg-cm ———> k = 0,57 kg/ca’ < k berat kolon = 9,3.0,5:3,285.2,4 . . = Lt
nk . 0 berat balok tepi atap (I) =3 . 2,75 . 1,24k = 1,7105 ton-
1= 01907 ——> nw = kecil sekali 6, ’ = 9,1504 ton

Dipakairtulangan susut saja = 2 § " = 2,53'002. = 12,0309 ton

By
| -~
]

= 11,1508 ton.

——————

Kontrol terhadap SF, : ~ , Mo ,
D=9 kg ——> e I L 126 kgfoa” < 5 b/’ 8, = WP = 11,1568/12,0309 =B
. \ , . ] ‘ e' =1/30 .50 = 1,67 = 2 cm
(tidak perlu tulangan serong) o B
. E - B ez = 0’15 . 50 - 7,5 cm
MUATAN SEMENTARA, S . = £ : 0= 7
" | 65500 L2 B =T e /by - 90 = 1,86 5 epe 7
M = 65500 kg ca >k = 5 = 0,72 kg/on” < k' B
' o 30.55 S o 325 2 -
ok &, = 1‘.7. ( 10050 ) .50 | = 1,42 cn

T = 0,007 ———>"nw = kecil sekali

tidak dipakai. e = 104,00 cﬁ

= 104,00 - 21 = 83,00 cm
104,00 + 21 = 125,00 cm
= 12,0309.83 = 998565 kg cm
K = 22959% = 15,73 kg/ca® > -
30460 T |

W =ku1=Mﬂwkgu,;—ék=1mﬂkyuz<vo

(3 )
- o
" M
c .
L]
o™ .
b

nk _ 16.10,b4 L
T T - M —— m=om

A = 0,02/16.30.55 = 7,219 ca’ < 9,00 cal

=
[

(tidek dipakai)
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kel qpr =

ky/ b = 23,69/60
d*/h = /46

p/n = 1,285

15,73/60 = 0,262
0,39

0,087 | m'

~"
F)
S
[

= 0,25
0,275

Dipakai A" = A = 0,275/24.30.46 = 15,825 cn’
Dipakai 4 § " = 20,27 cn® > 15,825 cn’

19,35

Check : 3555 X 100 % = 1,29 %4> 1 %.F/beton.

Untuk tulangan susut dipakai 2 ¢ 3".

Koatrol tgrhadap'ﬁgggn'soljutarg,

~ < berat koiom

- berat balok atap (I)

-0

M

e, = P/M = 12,2216/12,12,1954

e!
0

)

balok

= 12,1953 tm

=1/36.50 o
= 0,15 . 50

= 1,17 ton.
1,7105 ton.

= 9,341 ton.

= 12,2216 ton.

#

en/n"t = 100/50 =253C=7;0C =1

e, = 1.7‘( 10050 )2 . 50

“t
‘Cd

325

T, =M. 21’5 132 cm
=M -21= Y on;

15

"

00 cm

2 - cm

7,5 cm"

1,48 cm‘

‘Md

€= 110,98 ca= 1M cn
N£=12gn6.'uzsjms

kg ca

f=,12,2316 . 90 = 1100000 kg ca

- < BBBY g5 kgfeal >k
© 30.46 ‘

k 417ﬁk/mz>k

~d = M 9 0

kt/:c = 0,354

kd/wv,z 0,173

d*/h =0,087 [ nw =0,1197

p/n- = 1,6563 ) nw' = 0,138°

dipakai tulangan pada perhitungan tetap.

KOLOM HE. €30/50

- berat kolom = 0,3.0,5.3,25.2,4

- berat‘ balok atap (II) = 015.2175-1’:‘"3

- H
v

£ 8,9131 tn

= 8,9131/15,94h4

1/30.50

0,15.50

15C,) =175 e fh=56/50=1,12

o
-
"

"

(o] o
" "

- 1.7 (g ) - 0

=
]

1,1700 ton
1,5720 ton
13,2028 ton

56

7,5 ’

1,48

1]

15,9444 ton

cm

- cm

cm

———————————

67—y
cd, -

’ [}
\!—_//w

4 2 i 2t 4

X

e = 66,98 cm = 67-cm

Port.Beton &7
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Ct = 67 +21 =88 cm 3 Mt =
Cd =67 -21 = #6 cm 3 Md = 15,9444 .46 = 733442 kg cm
kt z 22,103’kg/cm2 '
kd = 11,554 kg/cm2
ke/ oo = 05368

Kyl Gor = 0193 p v
p/n
d'/n

nw'

A

[ ]
(=] -
- -
(=] ~N
[e-] (o]
-~

Dipakai b § 1M = 20,27 cn? > 15,525 ca’.

1)

0,18
0,27 ,
At = 0,27/25.30.46 = 15,585 cn’

gmﬂﬂtumupwaysawhn.

- berat kolom
- berat balok atap (D

- H
v

"

1,1700 ton
1,7105 ton
13,4874 ton

1

Cq =57,% - 21 = 86,4 cn 5 My 16,3679 . 36,k = 595792 kg cm.

= 16,3679 ton

M =7,5906 tm

e, = 7,5906/16,3679 = 46,40 cm
e = 1/30 . 50 ' = 2 cm

e, = 0,15 . 50 v = 7,5 cm

€, =15¢,= 6,993 ;Lgo/h£=ho,4/50=o,9za

A 325 2 _
81 = 1.6,993 (4366:§6 . 50 | = _1,“8 cm |
’ e =574 cm

€, =574+ 21 =78,kcm; Mt = 16,3679 . 78,4 = 283243 kg cm.

- 15,94h4.88 = 1403107 kg cn

' 1283243 2

k, = -==2<g2 = 20,215 kg/em™ > k
v sl e

595792 2

k, = 22025 - 939 en” <k

47 sl ’ °

ke/ @ pr = 20,215/100 = 0,202

ke/ qpr = 9,39/100  =0,09%

p/n =z 1,6563
d'/h = 0,087

XOLOM IF (30/40)

o= 0,06#
o' = 0,058
A = A = 0,064/16.30.46

- 5,52 e < 15,525 cm’

Dipakai perhit.tul.muatan tetap.

0,§36 ton

- teras kolom ='0,3.0,5.3,25-2,4 , =
- berat balok tepi atap (III) = 0,5.2,75.1,2kk © =1,7105 ton
-1, = 10,9795 ton
P = 3,626 ton
Moo= 0,3k tm. |
e, = 0,34/3,626 = 9,4 cm
‘e'o = 1/30.40 z 2 cm
e, =0,15 . 40 =6 cn
C1 = 4 3/30/ht = 9’“/4°=09235 H C2=0,716
o 25 2 _ 4
31 = 1.6,815 ( 166:56 ) . ko = 11733 cm
. e = 19,173 cm
X—/‘

;Port.sotou-ﬁé
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o

o

‘ )
t‘yv 16 .

- "‘f"ff_“'{r"'

w— 40 }-—;-44 |
, -

ky/ To' = 3,28/60

ky/ Tb' = 0,296/60

p/n = 1,285

a'/h = b3 = 0,1

"

 Dipakai tulangan'2‘¢ 7/8"
A+ A

0,055
0,005

15,58 cm2'>‘15 cmz.

Kontrol tcrhadan‘bogan gcnentar!,'

~ - berat kolom

- berat balok tepi atep (III)

=1
v

= °9936 ton
= 1,7105 ton
= 0,5227 ton

P = 3,1692 ton

16 + 19,173 = 35,173 cm

Ct =
Cd = 19,173 - 16 2 3,173 cm
- M = 0,35,173.3,636 = 1,275ken
My = 0,03173.3,636 = 0,115%cn
Ky = 127580 . 3,28 kg/en? < ko
30.36 N °
» 31?395 = 0,29 kg/cn® < K,
30.36 : '
nw = kecil sekaii
nw' = kec1l sekall‘
luas tul kolom diambil 1% F <A< 3% F ,’
A=15 cm 1% F <15 cm
7,74 cmz = A=A

Portl&etcn "

, 2 ,
ky= 4,8 kg/em < ko

/3
= 202 kg/cm <k,

e =1,052 tn
°5 = 1,052/3,1692 =33 cm
e' = 1/30.40 = 2 cm
' e, = 0,15.40 = 6 . cm
C, =15 C,=6,9825 5 /h -53/ho-o 825
325 - )
- 31 = 1.6,9825 ( WUG_KU ) = 1,84 cm
, e = 42,84k cm = 43 cm
e, = W3 16259 cm g M = 3,1692.0,59 = 1,86983 tn
Cy = 43 -16=27 cm s M, = 3,1692.0,27 = 0,85568 tm s K
kyfod'= 0,048 '

' kd/u'b'= 2,2/60 = 0,022
p/n = 1,6563
dé'/h = 0,11

L}

© KOLOM DA (30/60).
-~ berat muatan bardes
- berat kolom GD

- berat kolom DA = 0,3.0,6.3,5.2,#
- berat kolom tepi lantai (I) = 0,5.2,75.2,0h

.g \\\\\\\\\\“

nw = nw' = kecil sekal

A dipakai pada perhitu

i
ngan tetap.

= 11,4324 ton

"

12,0309 ton
11,5120 ton
12,5866 ton

P =

40,3669 ton



