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Administralion Building
Struclure Calculation 4 - 32

Design Condition

a) Roof truss members : - double angle steel
: . ' . ~ Tensile strength (Fy) : 2400 kg/cm2
. b} Structural model .- : plane (xy axis) truss, linear elastic
¢) Analysis method = : static - .

My = Mx = 281 kgm = 23 100 kgcm L

“Mx

Loadihg Condition

a}l Dead Load : ‘ : ' :
= Roof cover (ceramlc tlle + tlmber rafter) = 70 kg/m
T Celllng (flbre cement) S - = 10 kg/m
- 80 kg/m

ju

' b) ‘Live load

- Welqht of workers as point load" =100 kg

c) Wlnd load .'7 . ;-':
- Wind pressure = 40 kg/m
~ Pressure coefflclent {f£) .-

"« wind ward -0.5 "
. lee ward - =0, 4

20 kg/m

‘Wl = 0.5 x 40 kg/m =
W2 = 0.4 x 40 kg/m # 16 kg/m
; 4:_bésign of ?ﬁrlin
AL Roof Truss Typa K- SRR B
- Purlin distance (c/c) = 1.63 m .
~ Purlin span = 4.00m ;o

Purlln self welght say = 15.00 kg/m'_,ﬁ L

4 = 1.63 ¥ 80 kg/m? -%'a 131 kg/m'i-

q2 (self weight) - = 15 kg/m'_.f
o Q= 146 kg/m’
Q = Q: = Q Cos 456 t;.
- = 146 Cos 45° - | -
8 105 kg/m’ -
L1ve Load

Px = Py =P Cos:ma=_1OO Cos 45° = 71 kg -

Bendlng moment

i

1/8 x Ql B La + 1/4 x 91 XL i

Mx 1/8 x 105 x 42 + 1/4 x 71 ® 4 = 281 kgm

Sl

¢

Moy
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Administration Buiiding
Structucg Calculztion 5 * 32

- Pry Purlin of Lip Channel (in front to Front arraﬁgehént )-type

150 x 130 x 20 x 3.2
Ix = 66dcn' ; wWx = 88.6 e’
Iy = 476 et ; Wy = 73.2 em’

- Stresses
g = OX + oy
= My + My
. Wr Wy . . )
- = 28,100 + 28,100 = 317,16 + 383.88
88.6 3.2
= 701.04 kg < g1 = 1,400 kq/cm {OK) -

-~ Deflection

fx = 5 x 0 x L' + 1 PL
. 384 EIx .7 48 BI
= 5 x1.05x 400° - +-1 71 x 400°
384 - 2.1x10°%664 48 2.1x10°x664
= 0.25.+ 0.07 = 0.32 cm
fy = 0.35 + 0.09 = 0.44 cm

1

f (o 32° + 0. 442)"2'—_0.54 cm

0.54 cm < fan.= 1i L = 4GO = 1;11-cm.(0Kj 

» 360 360
B. Roof Truss Type K-2 o
~_VPur11n distance lcl/c) = 1.41‘m_.
- - Purlin span = o= 2.50m
- Purlln self we1ght say 'ﬁ_%S.OO kg/m’.
| q,'= 1.41 % 80 kg/m® & 113 kg/m'
~q: (self weight) = . = -8 kg/m’
e 0 o= 121 kg/m’
0y = Q; = Q Cos 45°
: © =121 Cos 45%°
“.. 2

86 kg/m’

- Livé Load T ST R
- Pz Py P Cos « = 100 Cos 45° & 71 kg



- Bending moment

1/3 X Ql x L‘ + 1/49 x P, % L

M -
Mx = 1/8 x 86 x 2. 52 + 1/4 X 71 x 2 5 » 112 kqm'
My = Mx = 112 kgm

= 11, 200 kgcm

- Try Puxlln of Lip Channel type

150 ® 50 x 50 X 3.2

Admindstration Building
Struchura Calovlation

Ix = 438 cm! P ﬁx‘ = 58,4 cm?
Iy = 7t.4 em' - ; Wy = 13.2 cn’.
- Stresses
6 = OX + oy
=M O+ My A
Wx Wy ' L ol A
= 11,200 + 11,200 = 191.78 + 848.48
58.4 . 13.2° - _
= - 1,040. 26 kg < o = 1,400 kg/cm? (OK)
- Défiection'
£X = 5_%x @ x L' +1_ pL’
384 " EI, 48 EI, .
= 5 x0.86 x 250""7%‘"1 71 x 250°
384 ©2.1x10 x438 48 2.1x10°:438
= 0.05 +0.03 = o 08 cm |
£y = 0. 29 +0.15 2 0.44 om
¢ = (0.08% + 0. 442)"2 = o 45 cm
£ = 0.45 em < fap = 1 'L°= 250 =
360 © 360

0.69 cm (OK) |

6 - 32



5. Design of Roof Truss
A. Roof Truss type Ki

a. Dead load _ N
- Py = 4,00 x (131 + 15) = 584 kg

€3 ~ b. Wind load | o :
~ Wy = 4.00 x 1.63 x 20 = 130.40 kg
~ W, = 4.00 x 1.63 x 16 = -104.32 kg

it

: Wm'
W

LIH

Wy = -104.32 Cos 45°

ey Live.;oéd o
- P, = 100 kg

B. Roof Truss Type K-2 .
‘a. Dgéd lqéd _ _ :_ S
'~ Py = 2,50 x 121 = 303 kg -
, b. Wind load . T
£) 3 - W, = 2.50 x 1,41 x 20 = 71.00 kg

~ W, = 2.50 x 1.41 x 16 = -56.40 kg

Il

Wix = Wiy 71.00 Cos 45°
Wax = Wy

1R

c. Livé load - .
-~ P, = 100 kg

59

Wy = 130.40 Cos 45° = :92.21 kg
= ~13.7TT1 kg

50.20 kg
-56.40 Cos 45° = -32.89 kg

Adrainistration Building
Struchirs Calcutation

7 - 32
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Administration Buildin
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STEEL ROOF TRUSS JATIBARANG TYPE K-1

PROTOTYPE
PROFILE  |PLATE THICKNESS Fy ~ Fu . |DIA.BOLT
' . {cm) - (kxg/cm2) | (kg/cm2) | -
L 50.50.5 1.0 . | 3,700 | 2,400 | - 1.4
I 60.60.6 1.0 3,700 | 2,400 1.4
FRAME ELEMENT FORCE L S _
Member Axial Shear | Torsion | Moment n bolt |dia,bolt
{kq) - | (kq) -} (kg.cm {kg.cm) - ' {mm)
1 5,100 g.1af -~ o | : 305 c2 1.4
2 - 7,219)  6.24 0 . 254 .2 1.4 .
3 11,750 . 6.24|: ;0 254 4 ] 1.4
4 15,679 - 6.24] -0 | 254 5 - 1.4
5 17,806  6.24 -0 254 -5 1.4
6 8,720  4.98 0 110 3 1.4
1 8,720  4.88 0 C110 '3 1.4
B 16,478 6.24 0 254 | - 5 1.4
9 - 13,724 - 6.24 0 LTI [ 1.4
10 10,329{ 6.24 0 - 254 -3 1.4
11 6,211 b.24] 0 - 254 2 1.4
12 4,387 - 8.14 0 305 2 0 1.4
13 ~5,708) - 8.14] -0 432 2 1.4
14 10,368 - 6.24 0 254 | 3 1.4
15 - 14,027]  6.24] 0 258 ] a4 1.4
16 16,684 - 6.24] .0 - 254 5 1. 1.4
17 18,340 ~ 6.24f 0" | = 254 6 | 1a
18 15,469 4.88) 0 . 155 6 1.4
19 17,963] - 4.88 0 155 5 1.4
20 18,068 6.24| ~ 0 - | . 254 6 Sl
21 15,061 - 6.24] - © 254 5 1.4
22 13,411 6.24 0 - 254 ° 4 1.4
23 10,120 6.24 0 254 - 3 1.4
24 6,109] ~ 8.14] 0 - 432 2 1.4
25 5,083 . o] 0 "0 .2 1.4
26 3,350 - 4.33 0 130 2 114
27 4,157 -~ 0 0 0 21 1.4
28 2,610 1.33) -0 130 | o2t
28 3,233 0 o {- 0o | 2 1.4
~ 30 1,869 4.33 0 130 2 S 1.4
3! 2,309 - ol 0 0 2 1.4
32 1,129 4.33] 0 130 | 2 1.4 -
33 . 89sf .ol 0. 0. 2 1.4
34 14,095 4,33 0 1130 1 1.4
35 co38l ol o0 0 2 ‘1.4
36 12,603 .33 0 | 130 | o4 1.4
37 Co564) 6l 0 0 2 |t
38 ©1,562) " 4.33] 0 130 2 1.4
39 2,518 - of -o: o 2 1
40 2,307 4.33 o 130 | o2 1.4
11 3,00 .00 0 -2 1.4
a2 2,511 7 4.33 0 130 ° 21
13 e 0 0 |0 20 1.4
44 3,045 .33 0 130 | 2 1.4
45 4,370} 0] -0 0 2 - | 1.8

s

Pt
LTy
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ROOF K-3

Jati barang Administration Building

" Administration Building

Struclire Calculation ]. 2 - 32

| Prof'ile_

Plate

| Thickness

(cm)

. 'Fy _

" Fu

Bolt
diameter

160.505

B 0'5

 {kg/lem2)

_ (kglem2) -

3,700

' (cm)

Member

Profile

Axial
k)

'Sﬁeaﬁ
(k)

TG;SEOE}
(kg.c‘:m)

Moméht

(kg.cm)|

n'Bo'It

d Bolt

(mm)

STNTldoo~NooswN o
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377
525
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* Checking of members Strangth of roof steel Truss Type K—l
base on the axial force:

a. Due to Tensile force
" Maximum force on member T5 {loading Combination 2} |
Force F = 18,106 kg
~Length L 162 63 cm

i

'Try i Double angle steel of 70 0.7
Cross section area A = 2 X 9.40 = 18.80 cn?

Oall = 0, 6xFy
=0, 6x2 400 = 1 440 kg/cm
"jstress . - Y S L L
¢ =F = 18,106 = 963 kg/cm® < 6 5, = 1,440 kg/cm® (OK)

A 18.80
 b. Due'to Cemptesion force

© Maximum force on member TIB (loadlng Comblnatlon 2)
- Force '_-F = 18,764 kg o
Length L = 127 28 Cm .. e

Try = Double angle steel of 70 70, 7 o
Cross section area A = 2 x 9,40 = 18.80 cm?
2.28 cm ; Ix = 2x42.4 = 84.80 cnt

x‘s 'L = 127,28 = 55.82 < 105
o ix 2.286 e
—— a = 0,788
Stress :
‘g ® X o arn

|

0,788 x 1, 449 Cne
1, 135 kg/em? < c an =1, 440 kg/cm2 (ox)

o

Hence double angle steel of 70 70,7 can be used as the
members of roof truss type K - 1

CUses



. Cheeklng of members Strength of roof steel Truss Type K-2 base .

Administration Building

Strucure Caloulation 14 - 32

on the axial forca:

a.

bue to Tensile force

_Max1mum force on member TL & T2 (1oad1ng Combination 2)
" Force F

ll

816 kg
100 cm

Length L

' Try : Double angle steel of 50,.50.5

Cross section area A = 2 x 4.8 = 9.6 cm®

0511_ = 0. GxFy

= 0,6%2,400 = 1 440 kq/cm

Stress

9= F =816 =88.69 kg/om’ < @ 4 = 1, 140 kq/cm (OK) -

‘Due to Compresion force

'Max1mum force on member TB (loadlng Comblnatlon 2)

" Force = F = 973 kg (rounded)

- Lengthff

-'_Falj_ = ﬂz.E.I)S i

[/

141. 42 cm

 Try : Double angle steel of 50, 50 5

Cross section area A= 9.6 cm

ix = 1,51 cm ; Ix = 2x11 = 22 em®
‘A = L = 176.78 = 117.07 > 105 -

ix . 1.51

by Buler Formule' fr

.

Safety'Factor =3
2 o '
n.L

CFapy = nzx'tz.ixloﬁ)xzé'

3x(l76. ?8)

= 4,863.56 kg > E 973 ‘k:g' (b‘m :

.li

Hence double angle steel of 50 50 5 can be used as the members of'
roof truss type K-2

SR ANTES



Adwinistration Building
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6. DATA Fon_BUiLDING

a, Dimensions
- length ¢ - ¢ column -~ 20,000 m
width ¢ - ¢ column - 14,000 m

- height ground to 2™ floor  : 4,500 m
- height ground to 3" floor .7 9,000 m

- height ground to roof truss : 13,100 m

b. Dasign Conditiohs‘

a) Concrete compresslon strength (K) - 225_kg/cm?
b) Reinforcing bar ; T
Plain bar Fy = = 2.400 kg/crd (BITP 24)

_ . Deformed bar Fy = 3.200 kg/cn’ (BJTP 22)
¢} Structural model : space (ryz axis) frame
d} Analysis method - : static - rigid floor

GQILoading Conditidns  

" a) Roof load : : '
. {as point load separated to 2 poxnt) g
ST o+ . Truss type Kl = 10.000 kg

o= . - Truss type K2 = 2.000 kg
. b) Slab dead load

= 150 kg/m’
c) Live load - : = 250 kg/m®

-~ d) Concrete self welght = 2,400 kg/m3
. e) Brick wall 15 cm thick = 250 kg/m?
f) Soil Compr9331on Stress = 20 kg/cm

(glven by JICA Study Team)
d. Design'sf reiﬁﬁorcemént'dbncrets plate :

Platé thiskness h

_ | = 12 ¢m _ o
- Concrete cover Lo d = .2 cm’ h = ht - d =12 - 2 = 10 cm.
. Unit welght U = 2,400 kg/m® S _
Compre351on stress - fc L= 225 kg/em? g’y = 70 kg/cm? }‘h = 21
' Reinforcement bar  Fu - = | 001 ' o

3,200 kg/ : . = 2,000 kg/cm?

~ Plate area (3.75 % 3.75) m?

. sLoadlng deSLgn :

288 kg/m?

':_Plate self welght : 0.12 %X 2,400 kg/m® = g
Plate dead load ~ = - oo = 150 kg/md
Live load S = 250 kg/m?

- - q = 688 kg/m’

- 32



Administralion Buitding

Structure Calcufation
Fixed sides }1_ i oA Auﬁgﬁm;.mﬁﬁmfm ﬁ‘f:ém, T

1/l = 1.33 _ SR
688 x 3.00% x 69 = 427.248 kgm

M = 0.001 x X i R
My, = 0.001 x 688 x 3.00° x 57 = 352.944 kgm R
M', = 0,001 x 688 x 3.00% x 31 = 191.952 kgm

M'yy = 0.001 x 688 x 3.00° x 19 = 177.543 kgm

Mo = 427.248 kgm = 42, 725 kgcm

5 = 0 (single 'r'éinfor'cement)“

16 - 32

b = 2.73> do = ou/n % a%y) = 2,000 "/(21'x 705 = 1.36 (0K) ~

nn)= 0.049 I
Pues =0 x b x h =0, 049/21 % 100 x 10 = 2,33 en®
Used Aujem = dia. 10 - 15 em = 5.5 cm® > 2.33 cm® (OK) .

0

0



RODF TYPE K5

Werd+Live Load

Dead Lead+Wing Ward+Lceo

Y W1=Wind Ward -
L wa2stee Ward .

.50:

Acministration Building

Structure Caleulation 1 7 -

32
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Adninistration Buifdin
Stucire Ca.'mj'a b'og 29 - 32

* Chacking of Beam reinforcement baxr & stress
On Beam No. F138

Maximua Bending Moment

= 404,505 Kgcm
b (width) = 20 - cm
hy (height) = 50 cin
Concrete cover - =4 cm

Fo | -o= 225 kg/cm?  ——> "o’y = 130 kg/om’
Fu R - 3,200  kg/cn? >7o, = 2,600 kg/on’

o

o = G, = 2,600 = 1.43
no'y 14%130 '

For Maximum BM, M = 404,505 kgem

46 cm

I

he =50 ; d =4 . 5h=h -d=50-4

= 4,41

i - _C.'a =' h ‘=. 46 L=
MM M4x404,505
- yve, \/ 20x2,600

£ o o oo
' § = 0.4 ( required of minimum compression reinforcement bar )
—_> b . . = 1.546 > ¢ = 1.43 (OK) ’
4 = 2.103 .
Do =

= 0.0602
St;eséés Vi'._ 7 .
.8, =12,600 kg/fom® . D
G _c_:"; = 2,600 = 120.13 kg/cm® < o'y = 130 kg/cm® (OK)
' ng - 14x1.546 o '

T

6. =& = 2,600 = 1,236 kg/cm® <0, = 2,600 kg/cm? (OK)
4" 2.103 B R

. Reinforcement bar =

A stesl ( tonsile) = wbh_ "= 0.0043 x 20 x 46 = 4.01 cm®

A tenl (ocﬂpten&ﬁl = § }{ B gtead (t;Mi!_e.)

0.4 % 4.01 cm® = 1,604 cn®

Use'd A -t«l ( .t;nslll. l‘ . 2 D 1‘6 7 4'02 _sz (OK)

|

li

| USed A stent ( compronston) = 2 D 16 4.02 cm?(OK)

S sl



Administration Building
Structure Caleulation 30 - 32

Checking of Column reinforcement bar & stroas

On Columh No. F25

Maximum Bending Moment = 531,633 " kgcm -

b {width} = 30 - cnm

~hy {height) = 50 . cm

Concrete COVer = 4 - cm peo S

ht-. = 50'—4=46cm . L e &

3'Fc ' B S =22 T kg/em? — Tgly == 130 kg/cm? i

Fu L .= 3, 200 kg/am® ——> "o, = 2,600 kg/cm’

ns . = 14 ' N

o =G = 2,600 = 1.43
.~ n o'y 14x130

For Maximum BM M = 531,633 kgcn
R
14x_§>_3ﬁ1ﬁ633 EE
30X2 600

' 6 = 1 ( for symetrlcal relnforcement )

—_— _..'_-=‘525>¢o = 1.43  (0K)
| 4 = 14000 - o
no = 0.0164

._Stfésses T o
o, - = 2,600 kg/cm’ B T
G  =%.. = 2,600 = 35.37 kg/cw® <ofy = 130 kg/cn?
. n¢ laxs.zs S
§, = 2,600 = 185.71 kg/on® <o, = 2,600 kg/cm’

i

SOy

'7}7' . 14.00
Relnforcement T P S : S p
A= obh = 0 0164 F'S 30 x 45 _= 1.581 e T

'A_',m, = 1.581ent < 1% x 1, 500 cn® (sectional area of column) |

Hence applied :._ S B e S
A steol" 8D 16 S < .; . ’ ) ) o . R .
= 16 08 cm s Lo T Lo SR ) %
= 16 08 X 100 % ,comut. S TR S
oRB0T ot
: 1 072 % A concrets (OK)

13.5;1;32 : j'g;i',f;';'



Adiministration Building
Struchirs Calculation 3 1 32

7, DESIGN OF FOOTING

All of footing Type - 1 design are represented by support reactlon of joint
no.7 of member F95 as the biggest of the frame element forces

1. Soil stress :
*  For loading Combination 1, the element forces are :

130,335 kg

N =3

Mx = 61,017 kgcm
Mz = 77,101 kgcm
Shear X = 514 kg
Shear 2z = 405 kg

Try size of Footing = (1.20 x 1. 20) w

- Soil etress beneath footlng !

Awew,
30335 61,017 77101
max = 120x120 1 o7 5
: < 120x120 6x120x120

Oux = 2.11 + 0,21 + 0.27 = 2.59 kg/cn\ < Gy = 20 xg/cm (OK)L.
= 2.11 - 0. 21 - 0.27 = 1 63 kg/cm® - : '

i

Cnin

*  For loadihg Combination_z any Earthquéke.FprEerfhe'elemeht foices' are

24,453 kg

N =
CoMx = 123,385 kgcm
" Mz - = 449,966 kgcm
Shear x . = 1,740 kg
“Shear 2 = . 623 kg

E‘Try 51ze'of Footing (1 20 % 1. 20) ™!

'i”— Soll stress beneath footlng :
LN MM,
24453 123385 449,96

. g.onla-" e
o 1a0x120 ; 120x1202 'éxzzoxlzo2

Gpar = 1.70 + 0.43 + 1.56 = 3. 69 kg/cm2 < 1. Sx Gar= 30 kg/cu\(OK)
.1.70 - 0. 43 - 1.56 é'—o 29 kg/cm

_ note : ;
- Unx = 20 kg/cm ol - : _ o L , |
Allowable SOll compression stress was glven JICP Study Team

S 5f5.1_335= . ;_-ﬂ
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Struchirs Caleelation & - 32

1. concrete relnforcement bar

* All of footing concrete relnforcement is calculated by *n" méthod (J:
Indonesian Code } o

Mz = 449,966 kgem

Concrete : fc = 225 kg/em®  ~——> o'b
Steel Bar : fy = 3200 kg/ecm? ————> ©'a
ns = 14 ' : .
$o = 0, = 2,600 = 1.43

Tpn 130x14

1130 kg/cnd
2,600 kg/cm’

it

i
il

_Footlng slab thlck ht = 25 em ; width b = iéoréﬁ';__;j_
Cocrete cover d = 3 ¢cm . :
h=ht ~d=25~5 =20 cm.

h 200
nxM - {14x449,966
bxo’, 120x2,600
for & = 0 (single relnforcement bar)
9= 2.53 >4 =1.43 (0K
ho = 0.056 T

Ca=

A= mbh . . co

= 0,056 x 120 20 = 9,6 Cm’ ;

Apenn = D16 - 15 cm & 7 X 2. 01 = 14 07 cm? (ox)r-
Mx
Asroll

123,385 kgam
Dié - 15 em can be adopted

o

—-]-———120 cm—-|-— | |

I 30x50 cn : o -N;-fs'7]ﬁ
' : e - :W; 30 cm .

1120 cm

5134
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Staff House 1 (Guest House)
Suuchure Cafeutstion 1 - 10

1. STRUCTURE
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Staff Houyse | (Guast Housa)
Struclura Calcutation 2

2. Dasign Condition

a) Roof truss members : - double anglé=steel

- Tensils strength (Fy) : 2400 kg/cm2
b) Structural model - : plane (xy axis) truss, linear elastic

c¢) Analysis method . ¢ static

3. Loading Condition

- a) Dead Load

e

~ Roof cover (ceramic tile + timber rafter) 7'; 70 kq/m
- Celllng (Fibre cement) o : 10 kg/m
' R S 0 80 kg/m”

b) lee load o
~ Weight of workers as p01nt load = 100 kg

¢) Wind load o
~ Wind pressure = 40 kg/m’
- =~ Pressure coefficient (f)
.- wind ward -0.5
_ lee ward -0.4 I
Wl = 0.5 x 40 kg/m’ = 20 kg/m’
W2 = 0.4 x 40 kg/m® = 16 kg/m® -

4. Design of Purlin

A. Roof Truss Type K-1

- Purlin distance (c/c) =i 1{25 m .
~ Purlin span = 2.875 m
= Purlin self weight say = 15.00 kg/m’
@ = 1.25 x 80 kg/m®  ~ 100 kg/m’
q: (self weight) _ =15 kg/m'.j
| Q =115 kg/m!
Q= Q, = 0 Cos 45°  ";
. = 115 Cos 45°
® 81.31 kg/m’
C- Live_ﬁoad

Px = Py = P Cos « = 100 Cos 45° = 71 kg -
Q% ‘ - Bendlng moment ' ‘

'Mx - 18w o x R 1/4 % pl KL

it

© Mx 1/8 x 115 x 2, 3752 +1/4 x 71 x 2.875 = 169.85 kgm

il

My Mx = 169,85 kqm = 16, 935 kgcm.-;

5.1.37



Stalf House 1 (Guast Houss) ’
Struclure Calculation 3

- 10

- Try Purlin of Lip Channel (in front to front arrangemeht ) typen:

150 % 130 x 20 x 3.2
Ix = 66dcm®  ; WX . = 88.6 cm’
Iy = 476 e  ; Wy = 73.2 o’

il

- Stresses
C = OX t+ oy
= Mx o+ My

WX Wy : S
= 16,985 + 16,985 = 191.7 + 232.04
88.6 73.2 SRR
= 423.74 kg < Gay; = 1,400 kg/onm’ (OK)

- Deflection .
fx = 5 x QO x L' +1 p?

384 BI. 48 EI,
= 5 x 1.15x _ 287.5° ¥ 1 71 x 287.5°
384 2.1x10°%664 48 2.1x10°x664
= 0.07 + 0.00008 = 0.07 cm - o
£ = (0.07% + 0.07%)Y?2 = 0.1 cm
£=0.1lcm< = 1 L =287.5< 0.8 cu (OK) . -
360 - 360 Lo
B. Roof Truss Type K-2
—- Purlin distance_(d/c) o= 71.25’m
- Purlin span ="2.875 m -

- Purlin self weight saj ='15.00 kﬁ/m' _

g = 1.25 x 80 kg/m? = 100 kq/ﬁﬂ_; o
42 (self weight} - = 15 kg/m’ - iy
| Q = 115 kg/m' . |

Q1 =0, = Q Cos 45° o

: - = 115 Cos 45° T

~ 81.31 kg/m’ o

~.Live Load _ : T R
P = Py = P Cos « = 100 Cos 45%° = 71 kg o

osaa



Staff Housa 1 (Guast House)
Strycbura Calcvlation 4 . 10

- Bending moment

Mx

1/8 x O x 17 4+ 1/4;#'P;_x L

- Mx

I

1/8 x 115 x 2.875% + 1/4 x 71 x 2.875 = 169.85 kgnm
My = Mz = 169.85 kgm = 16,985 kgcm
=~ Try Purlin of Lip Channel (in front .to front.arrangement } type :

150 % 130 x 20 x 3.2

a .
& ©Ix = 66dem' ;WX = 88.6 cm
Iy = 476 cm! ;i Wy = 13.2 cm®
- _StreSées
o = OX + oy
= Mx 4+ My o
12154 Wy ‘ LT T
= 16,985 + 16,985 = 191.7 + 232.04
. 88.6 ... . 73.2 .« .
= 423 74 kg < Gall = 1, 400 kg/cm (OK)
- Déflection N R
fx= 5 xo x L' + 1 pL
' 384 : BEI, 48 LIx
- 5 x1.15x _:287.5' .+ 1 71 x 287.5°
=, s 2.1x105x564 48 2.1x10°x664
5 . . _

0 .07 + 0.00008 = 0.07 cm

I

o f

It

(o 072 + 0. 072)"2 f'0.1 cm

£ = 0.1 em < Fop= 1 L = 287.5 = 0.8 cm (oK)

360 360
LC..Roéf Tr&s# Type K-3
- ¥T'Purlin distance (c/c) - = 1.41 m _
= _Purlln span .. . . = 2.50m - -

- Purlln self welght say = 15.00 kg/ﬁ"

Csiae



Staff Hoyss 1 (Guast House)

¢ = 1.41 x 80 kg/m’ ~ 113 kg/m’

q: (self weight) = 8 kg/m’
' s ' Q = 121 kg/m’
0y = Q, = O Cos 450
., -+ = 121 Cos 45°
~ 86 kg/m’

ILive Load - S o
Px = Py = P Cos o« = 100 Cos 45° » 71 kg

Bendinq moment

Structure Calculation

Mx = 1/8 X Q X Lz + 1/4 X Pr x L
Mx = 1/8 x 86 x 2. 5‘ + 174 x 71 X 2. 5~ 112 kgm -
My = Mx = 112 kgm = 11 200 kgcm

Try Purlln of Lip Channel type :

150 x 50 ® 50 x 3,2

Ix = 438  cmt PoOWR = 58,4 cm’
Iy = 71.4 cnm® ;i Wy = 13.2 cnd
Stresses - ._ 7 |
g = ox + oy
="Mz + My _
L Wx Wy R
= 11 200 "+ 11,200 = 191 78 + 848 48
58 4 - 13.2

'= 1, 040 26 kg < ca“,'- 1, 400 kg/cm (OK)

Deflection _ o
o fx = 5 .xQ x L' + 1 pL
- 384 EIx 48 EI,

5 x0.86x  250° 4+ 1 71« 250

 384 _— 2.1x10°438 48 2.1x10 x438 .

'
N

0.05 + 0.03 = 0.08 cm .

i
it

£y = 0.29 + 0,15 = 0.44 cm

£ = (0.08% + 0.44%) Y2 < 0,45 cm

[
1

oS0

0.45 cm < fa3 = 1 L = 250 = 0.69 cm (OK)

5

- 10

it

m
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5. Design of Roof Truss
A. Roof Truss 'Type Kfl

a. Dead loéd_
- 91": 2.875

. b. ®Wind load

¥ (115 + 15)

= 373.75 kg

_ W, = 2.875 x 1.25 x 20 = 71.88 kg _
- W, = 2,875 x 1.25 x 16 = ~57.50 kg
Wy = Wy = 71.88 Cos 45° = 50.77 kg
Wiy = Wy = —57.50 Cos 45% = -40.66 kg
c. Live load =~
~ P = 100 kg
B. Roof Truss Type K-2
a. Dead load S : - i
- Py = 2. 375 x_(llS + 15) = 373.75 kg
b. Wind load « = . R .
- W = 2.875 x 1,25 x 20 = 71.88 kg
o - Wy = 2,875 x 1. 25 x 16 = -57.50 kg
Wy = Wy = 71.88 Cos 45° = 50.77 kg
Wox = Wy = ~57.50 Cos 45° = -40.66 kg
c. Live load -
~ . P, = 100

kg

C Roof Truss Type K 3

a. Dead load .
- B = 2 50 x 121 = 303
b Wlnd load L :
;-_W, = 2.50 'S 1 41 x 20
- wo = 2. 50 x 1 41 x 16

Wix = er é,

War = War =,

_c. Live load
: - Pz = }.00

II

71,00 Cos 45°
-56.40 Cos 45°

kg:‘_f

71.00 kg

-56.40 kg

) -..)9( 89 kg

50.20 K -

Staf Houss 1 (Guest Houss)
Struchure Calculation

6 -
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Staff Houss 1 (Guest House)
Struchire Calcutation 10 . 10

+ Checking of members Strength of roof steel Truss Type K-1
base on the axial force!

a. Due to Tensile force

Maximum force on member T4 (loading Combination 2)
Force - F = 1,200 kg '

Try : Double angle steel of 50.50.5
: Cross section area A = 9.6 cm’

= 0.6x2,400 = 1,440 kg/cm?

~ Stress : : R , :
6 = F=1,200 = 125 kg/cm® < a1y = 1,440 kg/cw’® (OK)

Hence double angle steel of 50.50.5 can be used as the
* members of roof truss type K - 1. - . ' '
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Struciure Cafculation 1 - 12
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Stalf House 2
Struchure Calcutation 2 - 12

2. Dasign Condition

a) Roof truss members : - double angle steel
: S - Tensile strength (Fy) : 2400 kqg/cnm®
' b) Structural meodel -~ + plane (xy axis) truss, linear elastic
¢) Analysis method : ¢ static : :

3. Loéding Condition

a) Dead Load : - :
~ Roof cover (ceramlc tile + tlmber rafoer) : = 70 kg/m

- Celllng (flbre cement) ' _ ‘ = 10 kg/m
80 kg/m

_ b) Live load _ .. L
.= W31ght of workers as p01nt load . = 100 kg

c) Wlnd load * .
- Wind pressure = 40 kg/m’
- Pressure coefficient (f)
© . wind ward -0.5
. lee ward -0.4 . '
"Wl = 0.5 x 40 kg/m® = 20 kg/m
W2 = 0.4 x 40 kg/n?‘s 16 kg/m

. Dasxgn of Puriin' :

A. Roof Truss Type K-1 SRUNTEIE 7_:-'s;' ) : B :-' é%
= Purlln distance (c/c) = 1.63 m SR ' : L
- _Purlln span ' = 4.00 m
~ Purlin self welght say = 15 00 kq/m'-
q1 = 1.63 x 80 kg/m o 131 kg/m’
g  {self weight) = 15 kg/m!
o @ = 146 kg/m!
Q= 0, = Q Cos 45°
= 146 Cos 45°
% 105 kg/m!
- Live Load

- Px o= Py é Cos_@IQ 1°0;695,45? & 71 kg:a

- Bendlng moment

1/3 xR I+ 1/4 x P xL

Mx =
= A8 %105 % ¥ 188 T 4 5 200 ke
My = Mx = 281 kgm = 28,100 kgcm |

5-148



Statf House 2
Stuchis Caleulston 3 - 12

- Try Purlin of Lip Channel (in front to front arrangement ) type

150 x 130 % 20 x 3.2 S
664cm' ; WX = 88.6 cm’

) IXx = H
Iy =476 o' ; Wy = 73.2 cn®
- Stresses
o = OX + oy

i = Mx + My
f% Wx Wy e
” = 28,100 + 28,100 = 317.16 + 383.88

88.6 13,2 T e

701.04 kg < 0411 = 1,400 kg/cm® (OK)

= Deflection : .
fx =5 xQx L' +1 pL?

384 " BI, . 48 BI, -
= 5 x1.05x - 400"+ 1 71 x a00®

384 | 2.1x10°<664 . 48 2.1x10%x664

il

0.25 + 0.07 = 0.32 cm |

£y = 0.35 + 0.09 = 0.44 cm

£ = (0.327 + 0.44)"% = 9,50 cm

360 360
' B. Roof Truss Type K-2 . o S
— Purlin distance (c/c) = 1.41m
~ = Purlin span ' 7 ¢ = 2.50m

- Purlin self weight say = 1'5_.00 kg/m?

S = 1.41 x 80 kg/m®  ~ 113 kg/m’
92 (self weight) = =" 8 kg/m'

Q . =121 kg/m’

=0, = Q Cos 45°
= 121 Cos 45° =
86 kg/w’

A
!

Civenead
 Px =Py =P Cos @ = 100 Cos 45° » 71 kg

o Usae

£ =054 em< fay = 1 L = 400 = 1.11 cm (OK) .



~Bending moment

Mx = 1/8 x Oy x L2 + 1/4 x P, X I,

n

Mz

it

My = Mx = 112 kgm = 11,200 kgcm

Try ?urlin of Lip Channel type :

Stalt House 2
Struc s Caltulation 4 . 12

1/8 x 86 x 2.5% + 1/4 x 71 X 2.5 ~ 112 kgm

150 x 50 x 50 x 3.2 . I
Ix = 438 om' ; Wx = 58.4 cm’
Iy = 71.4 cn' ; Wy = 13.2 cm’
Strésses
o = OX t+ oy
= Mx + My
WX Wy : _- R
= 11,200 + 11,200 = 191.78 + 848.48
- 58.4 . 13.2 S
= 1,040.26 kg < G,); ‘= 1,400 kg/cm® (OK)
Deflectién_ o
fx="5 x99 x L' +1 pL
384 EI, 48 EI, -
= 5 x0,86x 250" .+ 1 71 x250° . - ®
38¢ . 2.1x10%%438 48 2.1x10°x438 L
= 0.05 + 0.03 = 0.08 cm - R
fy = 0.29 + 0.15 = 0.44 cm
£ = (0.08% + 0.44%)"2 = 0.45 om
£=0.45cn < fa3= 1 L =250 = 0,69 cm (0K)

360 360

CUss0



Statf House 2 . 12

" Srucure Calowlation
5. Design 6f Roof Truss
- A, Roof Truss Type K-1
a. bead oad _
— Py = 4.00 x (131 + 15) = 584 kg .
b. Wind load R
-~ ¥y = 4.00 x 1,63 x 20 = 130.40 kg
~ W3 = 4.00 x 1.63 x 16 = ~104.32 kg
Wi = Wy = 130.40 Cos 45° = 92.21 kg |
Wax = Wy = -104.32 Cos 45° = -73.77 kg :
c:.ﬂivé load | ‘
- P, = 100 kg
B. Rosf:Truss'Typé K~2
:a{:Déad.load_;‘ L
- Py = 2.50 x 121 = 303 kg
" b. Wind load T
: ~ W = 2.50 x 1.41 x 20 = .71.00 kg
W, = 2.50 x 1.41 x 16 = -56.40 kg
T o= Wy = - 71.00 Cos 45°= 50,20 kg T

Uy
0o

My = Wy = -56.40 Cos 45° = -39.89 kg

c. Livé=ioad' __

Ciosast



Staff House 2 ,
Stuetira Calcufation 6 - 12
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ROOF TYPE K1~

ERR )

-
o

" Pi=bead iLoad o o . -
P2=llve Load . o PR A :
Pa=Speclal Leoad o oW e Lo _ TR

VisWiad Ward ' L o TR L
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—
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ROOF TYPE K2

Pi=Dead lL.oad
Pe=Live Load
p3=Speclal Load
WizWind WVard

oy
"~
N
:wx- .

2

5

s . Gy

3

1
1

- Pl=Dead Leood .
P2=Live Load
P3=Speclal Load

. WIsMind Ward ©
‘We=lee Ward -

~ ROOF TYPE K3

pa" ’

Pi
w2 .

ve 1

Staff Hovse 2
Structurg Calculation

7-12
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Jatibarang Staff House

Stalft Houso 2
Stuchure Calculation 8 - 12

_Profile

" Plate
Thickness

{cm) -

. Fy
(kg/cm2)

Fu

Bolt
diameter,
(cm)

150.50.5

: 0.5

2,400

(kalcm2)

3,700

1.4

[ Member Pro__fi_i_e

Axial

Shear
(kg)

Torsibh
(kg.cm)

Moment
(kg.cm)

n Bolt

d Bolt
(mm)

1L50.50.5
150.50.5
1.50.50.5
L50.50.5
1.50.50.5
L50.50.5
| L50.50.5
11 L50.50.5
1 L50.50.5
L50.50.5
| L50.50.5
L50.50.5
1 150.50.5
1.50.50.5
L50.50.5
L50.50.5
L50.50.5
L50.50.5
| L50.50.5
1150.50.5
1L50.50.5

R B NP RN R oOONDGTDWN

5234

4,883
- 4,525
4,703
5,061
5,412
4,132
4,132
3,814
3,688
3,880
3,880

1,507 |

3459
1,388
2,189
1,507
4,536
7,305
4,488
2,783

- _".-lk_-h,-h rO0O0 oo [ NN N N N N N N N N O

CC0000O0OCO000OOOCOO0OOOO

133
433

133

133

133

133

B CECERFCE AN CENUNENENENE NN CECECE NN U CN ON Y VO

14
14
14
14
14
14
14
14
14
14

| o4

14
14
14
14
14
147
14 .

11|
140
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ROOF K-2
Jatibarang Staff House

StaH.Hou:o 2
Struchire Ca'culation 9 - 12

~ Profile

Plate

| Thickness

._{cm)

.. Fy
o (kglcm2)

. Fu
- (kg/lcm2)

Bolt
diameter
(cm)

05

2,400

3,700

4

Member

Profile.

_; AXﬁﬂ d
- (ka) .

;Sheaf
:,(kg)g:

Torsion

(kg.cm)

Mome nt
(kg.cm)

n Bolt

d Bolt
(mm) |

DO ONO D W N

|L50.505(
. {L50,50.5]
1 L50.50.5|
L50.50.5| ..
L50.50.6|
L50.50.5|-
1L50.50.6| -
1.50.50.5

1.50.50.5

*| L50.50.5

i 13
376
227

90
16
L 345
- 1,338

3;:  424  o

221

MO O NLA DS DD

coococococoocoo

133
1133
| 133
' :;947
| o4
o
o |
-0
133 1,
210

NN NNRNNNNNN

14
14
14

- 14

14

14

14

- 14

14

14

’_- :.}_-,_5_'.1755 EPR R



ROOF K-3 -
Jatlbarang Staff House

Stafl House 2
StrucwfaCafcufaboa 10 2

- Pro

filo

Plate .

Thickness
7 {em)

Ry
(kglcm2)

(kglcmZ)

- |diameter

Boit |

{cm)

150505

2,400

3,700

1.4

Member

Profile’

 Axial
{kg)

Mbmeht
(kg.cm)

Torslon
(kg.cm)

n'Bolt

dBolt
(mm)

D OND D WA

150.50.5| -

1.50.50.5

L50.50.5 |

L50.50.5

1 L50.50.5

L50.50.5
L50.50.5

| Ls0.s05(
- |L50.50.5]

1,194
1,373
21,711
1,390
1,264
440
516
262

1,533

TwowN~Nwwww |

102

103

103 )
288 | -

101

| 101

288

TN NSNS

14
14

14 [

14 -
14 .
14
14
14

@



Staff House 2
Structure Calcutation 11 - 12

¢ Checking of members_strquth of roof steel Truss Type K-1
base on the axial force: _

" Due to Tensile force

Max1mum force on meunber T10 (loadlng Comblnatlon 2)
Force F = 3,688 kg :

' ‘Try Y Double angle steel of 50. 50. 5
' Cross section area A = 9.0 cm’

Tall = 0, 6x‘i‘y C o
: 0. 6x2 400 = 1,440 kq/cm

. Stress
¢ = F = 3,688 = . 384, 1? kg/cm < Gau = 1 440 kg/cm (OK)
A 9. 9.6

' Hence double angle steel of $0.50.5 can be used as the
- members of roof truss type K-1 S

: e_Cheéking of members Strength of roof steel Truss Type K-2
" base on the axial force: . g

- Due to'Tehsile force

 :Max1mum force on member T10 (loadlnq thbination_2)
Force - F = 1, 338 kg h : '

Try s Double angle sLeel of 50.50.
R ‘Cross sectlon area A = 9 6 cm’

¥ Call =0, 6XFY :
0. 6x2 400 = 1 440 kg/cm

o= F = 1,338 ='"1_3'9.38 Xg/en? < G = 1,440 kg/en’ (OK)

- }i 9.6 .

 -Hence double angle steel of 50 50, 5 can be used as the'
'members of roof truss type K- 2 :

LossT



Stafl Hovse 2
Structira Caltulation 12 12

e Chacking of mémbers:Strength of roof steel Truss Type K-3
base on the axial force '

'

Due to Ten31le force

,Maxlmum force on member T4 {loadlng Comblnatlon 2)
Force F=1,711 kg

Try : Double anqle steel of 50,50. 5
Cross section area A = 9.6 cm

'__'Gﬂl =0, 6xFy
s = 0,6X%2, 400 = 1, 440 kg/cm
Stress _ - S
S = F o= 1,711 = 178.23 kg/cm’ < oan = 1,440 kg/cn® (OK)
A 9.6 ST

" Hence double angle steel of 50,50.5 can be used as the
members of roof truss type K -3

©
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N

Mushola
Struclurg Caloutation 2 9

2, Design Condition

-a) Roof truss members : - double angle steel P

\ , : -~ Tensile strength (Fy) : 2400 kg/cm2
b} Structural model : plane (xy axis) truss, linear elastic
c) Ahalysis method : static '

3. Leoading Condition

a) Dead Load :

"~ Roof cover (ceramic tile + tlmber rafter) . =d70 kg/m
~ Ceiling (fibre cement) PR o= 10 kg/m2
o : BQ kg/_m2

b) Live load : ' T : S
- RWeight of workers as point load = 100 kg

c} Wind load )
' - Wind pressure = 40 kg /m’
—~ Pressure coefficient (f)
. wind ward -0.5
lee ward —0.4
Wl = 0,5 x 40 kg/m = 20 kg/m
W2 = 0.4 x 40 Kg/m’ = 16 kg/m°

il

.'De31gn of Purlln

: A. Roof Truss Type K-1 IR
_':Purlln distance (c/c) = 1,35 m
"~ purlin span . . .= 3.00m

- ‘Purlln self welqht say 15.00 kg/m'

| - 1.35 x 80 kg /m? ~ 108 kg/m’
q: (self weight) = 15 kg/m’

Q = 123 kg/m'd
Q= Q Cos 35°
= 123 Cos 35°
= 100.75 R
& 101 kg/m’

- Live Load L R

- Py = P Cos « = 100 Cos 35° = 81.9 ~ 82 kg .
:~ Bending moment '
Mk o= 1/8 ko x L+ 1/d x Py x L

Mx = 1/8 x 101 x 3* + 1/4 x 82 x 3 = 175.125 kgm

i

Mx = 175.125 kgm = 17,512.5 kgcm



Mushola
Struclurg Caleulztion 3 9

- Try Purlin of Lip Channel (in.front to front arrangement ) type
150 x 130 x 20 ¥ 3.2

Ix = 664cm’ PoWx

Iy = 476 cn' ; Wy

88.6 cm3
73.2 cn’

I

L]

- Stresses
g = O + oy
= Mx o+ My
17,512.5 + 17,512.5
- 88.6 73 2 _
1436.89 kg < Uau_ = 1,400 kg/cm (OK)

Hi
It

197.658 + 239.241

- Deflection' _ -
L fx=.5 xo x L' +1 pL’-
384  EL - 48 EILL
< 5 x1.01 x '300 41 x 82 x 3007
384 . 2.1x10°664 - 48 2.1x10°x664

0.076 + 0.00011 = 0.0765 cm

i

"o

fy = 0.0765 cm

®

£ = (0.0765% + 0.0765)”2 = 0. 1082 cm

£ =0.1082 em < £, = 1 L % ‘400 < 1. 11 cm (ox)
: 360 360 |

B. Roéf Truss Type R-z (1/2 Kl)
- 7Pur11n dlstance (c/c) - 1. 35 m

~ Purlin span . o "=T-3.00 m
-~ Purlin self weight say 15.00 kg/m’ -

@ = 1.35 x 80 kg/m =~ 108 kg/m’
2 ~ (self weight) -~ ‘' = 15 kg/m’
S _Q =123 kg/m'

= Q Cos 359 .
'= 123 Cos 35°
= 100.75 _ -
% 101 kg/m’

S sae
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Myshola
Strychurs Calculation 4 9

Live Load
Py = P Cos « = 100 Cos 35° = 81.9 ~ 82 kg

Bending moment

Mk = 1/8 x Q x L2 + 1/4 x P, x L

It

Mx = 1/8 x 101 x 3% + 1/4 x 82 x 3 = 175.125 kgn

It

Mx 175.125 kgm = 17,512.5 kgom
Try Purlin of Lip Channe; (in front to front arrangement ) type

150 x 130 x 20 x 3.2

Xk = 664cm® ;7 Wx = 88.6 o’
Iy = 476 c!  ; Wy = 73.2 cm’
StréSses
G =  Ox + oy
o Mx 4+ My P
S Wx Wy 5 o R R E
= 17,512.5 + 17,512.5 = 197.658 + 239.241

88. 6 1302
= 436 89 kg < Uau.'= 1,400 kg/cm (OK)

: Défléction

fx = 5 x Q{ X 21'4 1 PL®
384 . EI, 48 BI,
= 5 271;01 x 3000 4+ 1x82x 300°
‘384 2, 1z1osx664 48 2.1x30° x664

0 076 + 0 00011 = 0. 0765 cm

= 0.0765 cm'
'1:_= (o 07657 + 0. 07652)1’2'5 0.1082 cm
£ = 0.2082 cm < fau_é . L = 400 = 1.11 cm (OK)

360 - 360

5163



Mushola ..
Struclure Calovtation b - 9

5. Design of Roof Truss
A. Roof Truss Type K-1 :

" a. Dead load - '
- Py = 3.00 x (108 + 15) = 369 kg -
b. Wind load . |

— W = 3.00 x 1.35 x 20 = §1.0 kg

~ W = 3.00 x 1.35 x 16 = -64.8 kg
Wix = 81.0 Cos 35° = 66.3 kg
Wiy = 81.0 Sin 35° = 46.0 kg
Wex = -64.8 Cos 35° = -53.0 kg
wa = =

~64.8 Sin 35° = -37.0 kg

¢. Live loéd
- P, = 100 kg

B. Roof Truss Type K-2 (1/2 K1)
‘a. ﬁead load - : ; R S
S Pp= 3,00 x (108 + 15) = 369 kg
b. Wind load = - o
- W =3.00 x 1.35 x 20 = 81.0 kg

66.3'kg"
46.0 kg

Wix
le

'81.0 Cos 35°
81.0 Sin 35°

[
i

c. Livé‘load .
~ P, = 100 kg



Pl=Dead Load
Pa=tIve Load
VizWind Ward
Vez=Lee Vard
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Myshola
Structure Caleutation 7 = 9

ROOF K-1

Jatibarang Mushola

o Plate = | | | Bolt |
Profile ~ | Thickness ~ Fy “Fu diameter
(cm) ~ {kglcm2) (kglcm?2) (cm) -

- 150505 | 05 © 2,400 3700 14

|Member| Profile | Axial Shear |Torsion|Moment} n Bolt| d Bolt
o — (kg) | (ko) |(kg.cm)f(kg.cm)} | (mm)

16
16 -
16
6
16 - 8
16
16 -

1. 16

|16

16
16

© 16
18
16
16 -
16

1 16
16

16 |

16 |7

113
139
: 0
-~ 139
113
138
-0
- 30
83
73
-0
73
83
2160
138 |
113 .
139 |

| Ls0.505| - 2,793
1150.50.5| 2,895
150.50.5| 1,971
- | 150,505 - 3,227
| 150505 2,019
| 150.50.5| 5,419
|150.505] 1,999
|15050.5| 4,813
|L50.505] 2,774
10 |L50.50.5| 3,588
i1 |L50.50.5| 2,794
12 |150.50.5| = 3,741
13 |L50.50.5| = 1,836
14 |150.50.5| = 1,585
15 |L50.50.5| 1,803
16 |150.50.5| 5,424
17 |L50.50.5| 2,047
18 |L50.50.5| 3,089
19 | L50.505| 1,778
20  |150.50.5| 2,518
21 |150.50.5| 3,021

OCO~NAD R DW= |

113

AR OPRRPOLWWOWWWOMADLODE .
CNNNWGNANOINWONONBINBENWONNN |

OO0 CO000OOOOOO -

U566 L .



ROOF K-2

Jatibarang Mushola

Mushola
Structure Calculation 8 - 9

Profile |

T Phate
Thickness

: (cm)'f'

Fy

- (kglem?2) -

Fu

{diameter

Bolt

{cm)

150.50.5

0.

5

2,400

(kg/lcm2) -

3.700

14

Member

Profile

u Axial ,'
~(kg).

‘.Shéar ‘
5 (kg) '

Torsioh
{kg.cm)

Moment

(kg.cm) |

n Bolt

d Bolt
(mm)

DOV A LN

150.50.5
L50.50.5
L50.50.5
150.50.5
150.50.5

L50.50.5

150.50.5
150.50.5
L50.50.5
150.50.5

781
703
544
1980
729
894
572
708
9,982

83|

T WO MDA BN

.
T

cooocoocoocoo:

| e

139
0
139
193
188°

60 |

83

CRNNNDNNN N NN

L4
14
14
14
14
14
14
14
14
14




Muys h ola
Strucure Calevlation 9 9

+« Checking of members Strength of roof steel Truss Type K-1
base on the axial force: . e

Due to Tensile force

.Maxlmum force on member TLl6 (loadlng Comblnatlon 2)
Force = 5,424, 000 kg ' ,

“fry : Double angle steel of 50.50. 5 |
' Cross sectionarea A = 9.6 cn

{0311_ = 0. GXFY

= 0.6%2,400 = 1,440 kq/cm
Cstress
;oEE%SAﬁfﬁﬁkwdﬁ<mﬁs}Awkymfmm1@_

3!1”'29.6E

;.qence double angle steel of 50 50 5 can be used as the
members of roof truss type K- 1" :

;o Checklng of members Strength of roof steel Truss Type K 2
base on the aXLal force : : B L U

Due to Tensxle force

@ Maxxmum force on member T9 (loadlng Comblnatlon 2)
: Force = F = 9,982 kg . :

' Try : Double anqle steel of 50 50 5
' Cross sectlon area A = 9.6 cm

0. 6xFy

0_:11_ L= -

= 0.6x2,400 = 1, 440 kq/cm
Stress - PP T T PRI PR
G = g = 9,983 983 = L, oqo kg/cm < G = 1,440 kg/cm®  (OK)

Hence double angle SteEI of 50 50 5 can be used as the T

members of roof truss type K- 2
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