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1. STRUCTURE

Baru Pump Conltrol Byitding '
Struchure Calcufation 1 . 3 1
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Bary Pump Control Building
Strvcture Cafeutation ? - 3 1
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SECTiON B B E
PUMP CONTROL BUILDING
BARU PUMPING STATION COMPLEX
. DESIGN COND&TION _
" Length c-¢ gabIe columns NI = 20.00 m :
Width ¢ - ¢ roof columns = 750 m
- Roof Portal Frame Type K1 - o
'Height grd.n'dﬂto crane rail = : ..2.8('} m (Ieft .s'id'e)rr I_ o
- Height grond to crane rail = 520 m - {right side) s
- Column height (left) = " 365 m: AR T
- Column helght (nght) _ = . 605 m-
-'Roof Porta| Frame Tvpe K2 L ‘ _ _
- Helght grond to ¢ crane rail - =   5.20 m o (left side)
.= Helght grond to crane rail .. = .- 520 m . “ {right side) -
~ Golumn height (teft) = - 3656 m Lo
Co!umn helght (nght) = - 6.05 m
B Roof covenng : = Ceramic roof tile
- Crane span = ..870 m . .
~ End clearence SR = 040 m .
~ Welght of crane wnhout carb = .. 200 Ton .~
' Welght of carb ; =.. 080 Ton .

N T



Baru Pump Conlrol Building
Syrysture Calculation 3-31

3. Loading Condition
a. Dead Joad ‘- . -

- Roof cover (ceramic tile + tlnrer rafter}) = 70 kg/uﬁ
'~ Ceiling (fiber cement) - = 10 kg/af
~  Reinforced concrete _ . = 2,400 kg/m’
'~ Brick wall 0.15 m'thick -~ © = 250 kg/md
_;' Welght of a worker as p01nt load _ © = 100 kg
b. Wlnd Load -
f— Wlnd pressure at coastal up to 5 km fa_ = 40 kg/if

f— Pressure coefflClent (f) i
o ;W;ndward . f 0 0z’ x <« V", 0 5 T
j - = {angle of zoof. slope) é 65 °
Leeward f_'= 0.4 =
; c.§ lee Load f _ _
B POlnt load at center p01nt of ourlln span when a worker
: 1s settlnq up the roof cover ( raxter and ceramic tlle)

= 100 kg R B =P, =P Cos 45°' )
o =T kg

e Casom v |

'Typel(létki_

= 0.02°% 45% =0 4’%:0,5
B=- 04 i
= 0.5 x 40 = 20 kg/m2

Wy == 0.4 x 40 = - 16 kg/m2

330
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Earu Pump Control Buitding
Structura Caleulation 4 31
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83w Pump Control Buitding
Siycture Cafculation 5-31

4. Design of mexrbers
Purlms 5 m span i 1.77 m centers

Dead load : '_ .
~ . Roof cover (ceramic tile) + timber rafter = 70 kg/ m2
*~ Ceiling (fiber cement) = 10 kg/ m2
= 80 kg/ m2
. g =1.77%80=141.6 =~ 142 kg/ '

. Pw:lin self weigﬁt(q 2) say P
D Q = 157 kg/ W

-.Q:'é Q: = Q Cos a5 °
' ' Y= 157 Cos 45°
=, 111 kg/ m’

- Try purlln of Llp Channel type i oo

 2[:] '5.%:; 150 X 130 x. 20 x 3.2 B
S Ix _~—' 664 cm }oWx = 88, 6 cm’
:fIY = 476 cm' ; Wy = 13, 2 cm’_m

' Bend_'lng Moment at center p01nt of p\.’_\rlln span @

Mx = 1 x 111 x 5+ 1 x 71 x 5 = 435.625 kgm
L8 : R 4 o o . '

My =;435.625 kgm = 43,563 kg cm

il

' Sﬁréséfﬁ

oxtoy

R

Wx o Wy R

’43 563 . , 4'0'43‘563
88, 6 . 3.2

i

o

'#_ o 1,087 kg/ ot < wowts = 1, 400 kg/ o - ( OK1)



Baru Pump Control By iding
Stuetie Cateotatica © -+ 31 )

Deflection o o _ o A

fx = Sx 11x_ 500 +1 x T x__ 500

| 384 100 2,166 x 664 48 i 2.1E6 % 664
= 0.64ant+ 0.13an’' " -
= 0.77 '

fy = 0.90 + 0.18

= 1.08 (e

Cf = (077 '+ 1.088) V2 = 1.3 cm

Cfaw= 1L = 500 = ldan
30 .- 360

£ < F aeae (R

-5, Deéign of Roof Portal |y
0 Frame ' i
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Baru Pumrp Conlred Building
Strycturs Caloutation

Co o - T)’]J.e-il_\’-‘gl e ¢
- Pg [-——30M0 . RV Ps :’-,05'111

0dm  6am 0.41m

Crane Welqht !#'Z-Tons'(aiterhate on .-
“¢ight side) S
. Carb Welght rfO.B’TpnfS

0.4 ton _ _ o
Rail Weight = 22.9 x 5 ~ 115 kg *
Roof Cover weight (1nclude purlln self

©+ weight) _
= Ridge re1nforcement concrete (r c. ) beam

25740 R

‘Ring x.c. beam 15/20

‘Brick wall weight SR
¢rane rail supported ric. beami ¥

_Brlck wall weight

Bracing r.c. beam .
Brick wall weight
Tied beam weight (20/25)

_T;ed _beam weight (25/40)

7 -31



Baru Purnp Canlirod Bﬂfd'mg
Struclure Caleylation 8 3 1

= 157 % 5 - = 785 kg
= 0.25 % 0.40 x 5 X 2,400 = 1,200 kg
= 0.15 x 0.20 x 5 x 2,400 = 360 kg
= 0.55 % 5.00 x 250 & = 688 kg
= (055x035+055+040x015 2 x5x2400 kg = - 855 kg
_ 2 . ,
= 2.65% 5% 250 - o _=3313kg
=020x025x5x2400 = 600 kg
= 2.40 x 5 x 250 = 3,000 kg ..
=0?0x025x5x2400 L = 600 kg
0.25x0.40 xS x 2,400 . 7 =1,200 kg
- 20%177%5 o mamxg
-16 x1.77.x5 S =-l4L6 kg :s '-’-142 kg o
Wy o oo '
S Wy
Wix S ; _
Wy =Wy o= 177 Cos 45° = 125 kg .
L Wg_‘ =Wy = -142 Cos 45" = -100 kg oo

.. as

b Roof Portal E‘rame ‘I‘ype Kz

a. Roof Portal E‘rame Type K1

= Lefts;.de,:‘_P P2+E’3-i:-P4~_PPs f5216kg _ _
Ll nght SJ.cie_:E’ P2+P3+P4+Ps+95+ P;+Pgé10,016 kg

’:_9,741'6 kg

W -

. nghtSlde‘:APA—Pz+P3+P4+P5+P'+P1+P3
_- Ieft Slde ;PB-PA— 9,416 kg -.

Structure Calculat].on of Roof Portal E‘rame by usung computer o

. programming, including self weight of structure. The software -is

Structure Analysis - and ¢ Dess.qn System. (SP.NS/89) Vers._lon. 3.5

(1994), Engmeermg Software Research, Indonesm

3 ims

Eurther structure calculatlon, a pa_rt of loads can be smpllfled . B i‘ '

O

™~



Bar Pump Controd Building a1
Swuckirs Calculation 9 - 31

6. DESIGN OF WALL PORTAL FRAME

R I BT

T B OO B DR o
" RoofPortal | | ST DS
Frame Type I

L1

Roof portal fram

e S 20m

S

- RoofPortal | | - K2
Frame Type 2 '

K3

2 5.50 m .

deme



Wall Portal
Frame Type 3

Baru Pump Contref Buntdin '
Struchre Ca!cu!atr‘ofl 10 - 3 1

KI

K4

Kl

K1

" Wall Portal 1~

20m

Frame Type 4

! 750m I -
B T [




Wfdll Portal - L Roof Portal -~ - Wall Portal -

Frame

Type2  Yrame Type3

e

Frame Type |

© Baru Pump Controd Building
. Strueturs Caleufativn

500m
K1

S K1

S 20m

11
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COLUMN type 1

g Pump Conltrgl Buiiding
Structire Caltutation

b
(cm)

h
(cm)

cover
(cm)

diameter

main bar
(cm) _

diameater
stirrup
- [cm)

T fe _
(kg/cm2)

fy
(ka/cm?2)

-t
{kgfcm?2)

30

40| -

4

1.6

187

3,200

2,400

12 -

Frame element Force

"D e s i

4]

n

Member

Axial
{kg)

Torsion

Moment 2

Moment 3

Main bar

Slinup

“Pu

Max

May
{kg.cm)

oy
L2
13

156

9,122

7,416

7,380

12,662

{kg.cm)

cCoO0o

(kg.cm)

0
-0
0
0

(kg.cm)
165,315
30,120

106,215
124,176

(mm)

8D16
8016 -

' 8D16

8D16

* ()
08-250
08-250
08-250
08-250

k)
9421
7,416
727
1,266

(kg.cm) _
707,047
. 694,023

696,415
732,991

21,801
17,800
18,577
30,397

COLUMN type2

L

b

..h

cover -

diameter
main bar

diametef :
slirrup

.

o

(cm)
25

(cm)

40|

(cm)

' .(cr'n)_ ’

- 1.8

- fem) -

08| |

(kglem2)

BRLY

ity
,(kg!cm?)

3,200

: (Eg!'cm;?) -

- 2400

Fra

me element Force

Member

- -A:xi“al ’
(kg)

Torsion
{kg.cm)

Momenl 2

| Momenf 3
tkg.cm) 7

Main bar
- {mm)

“Sirrup

f (m m)

- Max

iy

W~

6,717
5,578
4,438
5,226

6,366

7,505

SO0

(kg.cm)

o000 O

| 162151
162151

187366
165,803
57,863
87,386

8D16
8D16
8D16
8D16
8D16

8016

08-250
08-250
08-250
08-250
08-250

08250

- (kg.cm)
- 691,885
683,815
- 675,596
681,294
689,416
. 697,363

{kg.cm)
15,115
12,554

© 14,326
16,386

- 9,920
11,765

COLUMN ype3

b
(cm)

_fem)

'cd\}fzsr
(cm)

diameter

main bar
{cm)

diameler

. slirrup

. rc-.

_' 4

16

5 (cn]). -

08

(kgfem2)

et

(kgl,{:r_n2)

3,200

(kglem2)

2,400

Fra

me element Force -

Des'ign-'-"--'-

'- Mr—.jmber

Axial

- _(kg)

Torsion

Monient 2
(kg.cm)

Moment 3
_ (kg.cm)

Main bar
(mm)

Stirry p .

{mm)

o Pu
g

TMax
{kg.cim)

~May
- (kg.cm)

BREE

(kg.cm)

1,532

0

21,562

D16

o 1.53_2

195,257

sz
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COLUMN type 1

&w Pump Conlrol Bui! dnng
Struchure Calcutaton

14 .

; .

b
{cm)

‘h

fem

cover
(cm)

diameter
main bar
{cm)

diameter
© slirnup -

_(em)

C e
(kglcm?2)

¥
(kg/em?)

(kg/cm2)

- 30

':540

16

0.8

187

3,200

. 2400( .

* Fra

me element Force -

D e 5 i

[ Member|

: Axial -
(kq) -

Torsion
{kg.cm)

Moment 2
(kg.cm)

Moment 3
{kg.cm)

Main -bar
: (mm)

Stirrup

{mm)

Pu

e
o) Max -
ko)

a (kg cm)

May

.'._'1
13-
15}

1] o859
ol

7,323
7,819
12 755

o Rl =]

oo o o

258,070

113,536
24258
161,532

-8D16

8016

8D16
8D16

08-250
08-250
08-250
08"250

9,865

124,489

.+ 7,819
12,758

3 712 628
. 412,345
697,126
.- 733,645

23677

(kgcm)

129,877
< 18,766
30,619

 coLumn pe2

b

cover

diameler
‘main bar

diamefer T

! sliup

fc

o

(ci)
. - 25

{cm)

(CIn) .

18

o)

{kgfcm?2)

187

fy -
(kgfcm?2)

: 5,2'0'0

{kglcm?2)

i« Fia

me element Férce -+

Des:

n

: Merhbér

Al
—(ka)

Torsion

Moment 2 [

Mom.ent 3
{kg. cm)

. (n‘lm)_. _

Maih bar

' _-Sll'l'l'l..lp:

Pu -
(kg)

5- (Igg cm)

Max N

May |
(kg C"])

o~ o

6,613
5,474
" 4,334
- 5,187
- 6,326
; 7,446

(kg.cm)

cooocoo

_(kg.cm_) .

TooooooM

"170 149

170,149
183,050
165,583

- 37,564
© 38,928

- 8D16 .

- 8D16
~8D16
- 8D16 -
8D16

8D16 -

- {mm) -

08-250
08-250
08-250
08-250
08-250
08-250

6614
5,476
4,336

5,189

6,328
7485

691,156
683,070
674,819 |
681,010 | -
689,139
697,091

14,882
12,321

: "9,758
11,676

14,238 )
18,797

COLUMN tvne 3

b .
(em)

’ COVB[

d:ameter
mam bar
(cm)

dlameter | -
“oslimup.

“fe

x 'fy L
(kglcm2)

- o8|

(cm) |

e

: '1.6

- (em)

(kgfcm2)

187

_3200

"_a(kgfrcm2) )

2400

- Frame element Force,

n_

Men_‘lber i
SR RN (2

Axial |

Torsion
{Kg.cm)

Moment 2
{kg.cm)

Moment 3
(kg cm)

l;\d’am. bar
(mm)

Stlrrup
(mm)

Ci Max i
(kg cm)

May
(kg cm)

10t

. _27,437

4D16

qa-zso:i b

195 079

335,560
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WALL type 1

COLUMN tvp_e 1

Barv Pump Coatrol Building
Stracturg Caleufation

b
(cm)

“h
: (cm)

cover
{cm)

diameter
main bar
{cry) -

diameter

. $lirrup
{em) -

e

fy
{kgfcm?2}

fv s

30

ol

16

0‘8 | .

_ (kgfcﬁﬂ)

187

3,200

' (kg[cmrzi) ‘

2,400

16 -

31

" - : Frame element Force

" D e s i

(1]

T . Adal

Torsion

Moment 2

Moment 3

‘Main bar

Stirrup

Pu

' Q,Max'-

-, May

(kg) i

7,888
. 4,444
727
14,209
© 8,254
< 1,194
13,314
"1 7,860
1,185
16,900
12,734
73,299
Ak
16,739

. 752
- 1,101
9,405
. 7,369
. 4,162
7886

12,984

10,548

18,132

(kg.cm)

DD 0D OO0 OO OO0 OO

(kg.cm)

RN R R e T e o o I = e P

(egiom) _

116,443

- 108,029
585,203

: j22,000
19,870

47,294

- 1,455

456
2478
- 35,415
23,344
14,412

3,614
16,574
20,397
16,348
42,563
78,808
193,767,
909,773
- 48,275.
115,549
28,048
5,042

~ {mm)
8D16
- 8D16
- 8D16
- 8D16
- 8D16
- 8D16
'8D16
-8D16
.8D16
- 8D16 -

. 8D16-

- 8D16
8016
-8D16°
8D16
-8D16
- 8D16
“8D16
-8D16
'8D16
‘8D16
8D16
:8D16
8016

1010-250
010-250|

~_(mm)

010-250
010-250
010-250
010-250
010-250
010-250
010-250
010-250
010-250

010-250] .

010-250
010-250
010-250
010-250
010-250
010-250

010-250( -

010-250
010-250

010-250
010-250
010-250

© 124,489

g

7,887,
4,446
Ly
124,489
124,489
1,104

124,489
124,489
124,489
124,489
124,489
124,489
124,489
124,489
" 124,489
1,101

19,406

© 7,369 |

-~ 4,164
. 686
10,550
124,489
124,489

(kgem)

693,387

666,703

336,122
336,122
640,845
336,122
336,122
© 336,122
336,122

© 336,122
336,122
404,152
336,122
336,122
336,122

640,092

. 705,750

- 689,454
664,584
636,726
713,432
336,122
3361422

: ﬂfg_'cm) 'l

18,934

10,671
271,745
- 298,775
' 298,775

- 2,867

298,776
298,775
298,775
298,775
298,775
298,775
298,776

298,775

298,775

208,775 | -
2,644

22,875 .
Mre87 |t
89951
1,647 |
- 25,320 e
2897751
-~ 289775




Bary Pump Control Building
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18 - 31

Barw Pump Conlrot @-fﬂ;ng
Struchurg Calculation
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Stuckire Colevlation 1 9 . 31

Barvv Pump Conbrod Buitding
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Bary Pump Conbred Buj?cﬁ'ng

20 -

31

. Structure Caleulaton
"WALL type 2
COLUMN type 1
: diameler § diameler P L ;
b ~h cover | mainbar slifrup e o
{cm) {cm) (cm) {cm) {en) | (kgfem2) | (kalfem2) §  (kgfem?2)
30 40 - 4 1.6 -0.8] | 187| 3,200! ' 2,400
S Frame ¢lement Force v : oot oD e s n- e
Member| - Axial Torslon | Momenl2 § Moment3 | Mainbar | Stifup. | © Pu -} Max ~ | - May :
' _(kg) - | (kg.cm) | (kg.cm) {kg.cm) (mm) (min): ) ¢ (ko) (kgem) | ' (kg.cm)
-1l 8722 0 - 0] 135637 | 8D16 |010-250| . 8,723 | 884,516 | 18,137
-2} 3,826 -0 0} 101,721 | 8D16:|010-250| : - 3,828 | 661,927 ~ 9,188
3] . 509 0l - 0] 434,188 | 8D16 |010-250| .- = 609 |- 6352871 . - 1,221
7] 12,491 S| I 0} 35949 | 8D16.|010-250| 124,489 | 358,262 | 298,775
- 8 6,917 0 - 0| 15,630 | 8D16 . 010-250 124,489 | 336,122 | 298,775
9732592 . 0 0| 47,357 | 8D16 ‘|o10-250| : . 732| 637,104 . 1,758
- 13] 11,813 0 0| 7,993| 8D16 |[010-250| ;124,489 | 336,122 | 298,775
14 - 6,492 0l 0} - 8427 8D16 |010-250 ';1'24'.4895 - 336,122 | 298,775
15 -~ 712 0 0| 4,494 { 8D16 [010-250 i 712 636,939 1,709
19 13,251 St 0] - 90,174 | 8D16 [010-260] . . 1,325 - 723,253 31,808
. 20] . 11,353 0f . 0| 38111 8D16 |010-250f .124,488| 417,874 | 298,775
21 6,048 0 .0f - 32,469 | 8D16 |010-250] | 06,050 - 679,323 | . 14,520
22 687 0 0] 2432 8D16 [010-260| 124,489 440,666 | 298,775
- 27 15,285 -0 0| 14,422 | 8D16 .[010-250| 124,489 - 336,122 | 298,775
- 28] 11,371 B -0l . 17,718 | 8D16 }010-260| 124,489 | 336,122 | 298,775
- 29) 6,362 0 0| 18,340 | 8D16 }|010-250| :124,489'| 358,873 | 298,775
. 30] - 688 0 0| 35944 | 8D16 jo10-250| . 688 636,743 1,652
35 873 0 -0} .1,047 | 8D16 j010-250| 872,229 | -699,714 20,950
- 36] © 6,625 O - 0] - 716 8D16 1j010-250| © 6,626.| 683,769 | - 15,904
- 371 3,606 0 .0l - 645 8D16 |010-250| - 3,608 660,181 | ~ 8,659
38| 488 0 < 0]~ 690 | 8D16 |010-250| : - 488:): 635120 | - 1,172

0




Structuirg Calcylation 21 - 31

Bary Pump Control Building
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Structure Caleulation 23 . 31

Barv .F\:.mp Control Building
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8aru Pump Conbrol Buitding j
Strucfure Carcufsbon 24 - 3 1

®* Checking of Column relnforcement bar & stress of Roof Portal Framg
Type K - 1 R ‘

At support reaction of right column as the blggest bendlng moment: ,

Bendlng Moment 178 841 kgcm e
b ({width) _ 30 cm - o

h: (height) = 40 cm

Concrete cover 5 em 7

h=h -d | = 40 -5 =35 cm S

Fe | .= 225 kg/cm ——» 3’y = 130 kg/cm® &

Fu _ - =."3,200 kg/cm o. = 2,600 kg/cm®
n =14 - o o

8 = 1 ( symetrlcal relnforcement )

o, 2,600 '
bo =
nxa'y 14x130

Cho 38

g - faxazsgar
bxoa ¥ 30x2,600

B ————> ¢ ,'-_.'-.[a'4.31_>'¢§__%'i;h3j-toK)

I n

it

7.-'. Stresses . S B S T S o I
.__agn_ 2 600 kg/cm : ,j R jf.gi'__”f _ﬁ;,; o '-ff', o _o’{%

og_' = Ga = 2,600-
© nx$  14x4.31

Al
| I

130 kg/em?® (OK)
0n =3, = 2,600
o sl

320.59 kg/en® <5 < 2,600 ka/ent (0Q)

. Reinfofcement_- P O U S
A =obh = 0. 028 X 30 x 35 = 2 1 cm
R T T 14 - . -
A sreer = 2.1 cm. <1 96 X 900 cm (sectlonal area of column)

Hence applled :' ';_; -

A gteer . .=8D 16 poeli SO IE R EIE I R EER

- . 16.08 o’ 16.08 x 100 %»A.gmqn“ P T

: : ' § 30240 . .o e ﬁ:_fuiﬁ,’hlf L @

: ; 1 34 % A ooncreto (OK) _13_-":. S '. UL .ﬂ SLE

_'_Checklng of Bemn relnforcement bar & stress of Roof Portal Frame'”_:'
Typel{—l B O . : - SR S

H

At left 31de roof s]ope as the blggest bendlng moment

' Bendlng Moment ;n ;';_f 187 366 kgcm éﬁnff;f

.



Bary Pumg Control Buildin
Structrra Cafcu.fab'oﬁ 2 5 - 3 1

#

b (width) 25 cm
he {height) . _ 40 cm
- Concrete cover . = 5 c¢m
‘h=he~d .= 40 - 5= 35cm _
Fe o . L 925 - kg/em® — ¥ o'p = 130 kq/cm
. Fu ' = 3,200 kq/cm2 —p O, = 2,600 kg/cm
n . : =14 - ' - S
o = 1 ( symetrical relnforcement )

__Oa 2600 143

bo lu&ib 14x130 |
Ca= == = 5.51
' nxh{ - {14x187,366

bxoa -\ 25x2,600

|

— ) = 3.6 > d = 1.43  (OK)
e = 6.65 ¢ - |
© no H_O 035

Stresses L
©Oa '.f,-z'ﬁoo.\,kg/cm?: "

e
i

G = 5. = 2,600 51.59 kg/cm® < 67y = 130 kg/cw® (OK)

I

oa _='_Eai_=j.'ﬂ,_@9d 390._93 kg/cm?. < Ga = 2,600 Ka/cn? (OK)

' Relnforcement AR R L
| _A-J_'=<obh "=.o 035x?5x35 2.1'3:)"(:'1112
A ,tm: 2.19 cn® <1 % x 1, 000 cn? = A concrete (Sectional area) -

o -Hence applled .st Lty
. =8D16 .0 .
=6, 08 o = 16.08 x 100 % A conorote
. “25x40 o TR TR
1 61 % A concrete (OK} |

e A steel

Il

Checklng of Beam relnforcement bar & stress of Wall Portal Frame

Type K - 1

' On Rall Beam, member F5 as the blggest behdihg 'mbineht;.

Bendlng Moment a]1f f;?ﬁf; 266 680 kgcm S e_ﬁff_'f;iﬂ fft"

b (vudth) - TRV S 50 cm
3 (helght) C T =050 el

;3J%§42.e;1: :e 




P e caeurses, 26 - 31

Concrete cover = =5 em

h = he - d | 50 -5 = 45 cm R
~ Fc o o _2225 kg/cm® Gy = 130 kg/cn’®
E‘u SEAREAE o= 3,200 kg/cm2 e——p Gx = 2,600 kg/cm2
5= 1 { symetrlcal relnforcement )

_g o, 2600 |
nxcsb l4x130
____"8 39

[14x266,680 -
bxoél 0x2 600 -
f“* o o _- 545>¢o '——41..437 " (OK)

. ¢" 15 36
~ne = 0.0152

it

. Stresses' — : o
| _aa _ 2 600 kg/Cm N

- 6 —' G = 2,600 = 34.08 ka/én® < &

S nxb 14x5.45 0 T

Il
I

130 kg/cm® (OK)

Ga L= U‘__Vj = .:21 600 -
T !.¢I 15‘36 K

1169.27 kg/a® < 6. = 2,600 kg/cn® (OK) -

. Relnforcement " - e ' SR R AR
‘A’ :_== mbh = 0. 0152 X bO x 40 = 2.44 en® =
.‘ A steeII.: 2 44 Cm PR

: ”Hence applled f‘
'_Ast_eel'.:IODlﬁ RO '
20. 11 cm? >A,t.°1— 2 44 cm (OK)

!

-'A Check].ng of Beam re:-.nforcement bar & stress of Wall Portal Frame C

TypeK—-l

On Tunnel Beam, member F39 as the blggest bendlnq moment

‘ ‘Bendlng Moment

123 478 kgcm 54f

b (wuith) 25cm

" he (height) . :”-40'-Cm'f7
- Concrete cover - =% 5ol e s G ; o .'
- h = h.; - d = 40 - 5 = 357 ¢cm s

i

225 ky/en® jw-_wréy'“ 130 kg/cm

e |
3, 200_ _kcj/om \ m-f)- Sa:: .7— 2, 600 kg/cm R

"Fu_.'

N




H
&

: H a:..h - .
g R

B3y Pump Conlrol &.r.-'a’d’hg
© Struchure Cateulation 27 . 31

§ = 1 ( symetrical reinforcement )
Ga _ 2600 .

.“"Gb 14)(]30 |

Cas e = 6,79

bxo,, 25x2,600

LT | = 4.41 > ¢o = 1.43 (0K)

L '= 9. 59
nm = 0 023

. Stresses .
6. = 2, 600 kg/cm

G = E; = 2,600 = 42.11 kg/cn® < &7y = 130 kg/cm® (OK)
Cnxd 14x4.41 S S P
AR "'_:" 2,600 = 271.12 kg/en® < Ga = 2,600 kg/cn? (OK)

. Relnforcement f, . !x'-"*- e
A = abh = 0,023 x 25 X 35 1.4_4. e
 Baea = 2.44 o
.:‘Hence applled
Asteel'._'—:.**z D16 : B -
S o= A 16 o’ > A steer = 1. 44 cm2 (ox)




Bary Pump Conbrol Buitdin
Struchure Ca.fcurab‘og 28 . 31

Chécking of Column réinforcement pérl& stress

On Column No P
{Ffor loading comblnatlon 3)

178,266 kgcm

Positive Bending Moment = S

- Negative Bendlng Moment. = 186,498 - kgcm 7
~ b {width) = 30 Cm

he (height) = 50  cm -
" Concrete cover = 5 C oo cm

1

h=nh~d e . 50 - 5 = 45 cm S
Fc T ' '=_ 225 kg/cm —> G'gki ”130'kg/cn3
Fu - | = 3,200 kg/ew? ——> o, = 2,600 kg/cm
ns =14 S
go = Ga = 2,600 = 1.43
S n6', 14x%130 '

. ai_s Fortﬁgéitivé BM M-% i?B,ZSﬁ_kQCm

= 7.96

‘ x178266 S
30x2,600 - _
? 1 ( for symetrlca] relnforcement ) R S
____%> b SRR 5 25 5 ¢o = 1 3 oK) . 7.}
_ i 14.00 o el e
ne = 0.0164°

li

- Stresses-_fi;  rw:t¥;_- _ .: , :{  :.;' 5;  ZJ‘-;f%f_ f * :”] _.'-‘ . é%
A M = 2,600 kg/cm’ SR R EURL LI I R SR

S =F. = 2,600
- n¢ “14x5.25
o =T = 2,600
¢"f 14.00

Il
A

" O 35 3'? kg/cm < o" =130 l-:g/cm2 a

N

185 71 kg/cm & ct—-z 600 kg/cm

Relnforcement y : N : : .,__

A - =_mbh'= 0. 0164 X 30 ® 45 1 581 o’
c o 14 = . 7 _
”.A 3u¢1= 1 5810n1 < 1 96 b 1 500 cm (sectlonal area of column) f} -

Hence applled ; :
Asteel_BDls-.‘. '

.. = 16.08 cm? LT .

= 16.08 X 100 %» _wmuaa

. 3050 ' T PR S
. S = 1072 % A concrete (OK) AR e %
a) . For Negative BM M = 186, 498 kng Sy T e P e T

‘ca=  h_ = s i 7,78

';5_191 o [14x186,498 j_-=. ;_}_  ;;¢-1'
Ybo, - {30x2600




Bary Pump Controd Building
Strueira Calculation 29 - 31

'8 = 1 ( symetrical reinforcement )} = - |
—> 4 | = 5.061 > ¢ = 1.43 (OK)
¢’ 12.85 ' ' . o
" ne = 0,018

1

. _Strésses o S
G. = 2,600 kg/em® IEEEEEEE |
G, =0, = 2,600 = 36,70 kg/cw’ < o’y = 130 kg/cn®
n ¢ 14x5.061 - _—
- &, - 2,600 = 205 kg/cn® <oy = 2,600 kg/cn’

il .
' $r - 12.85

T
1

. Reinforcie.mérit - ST e n .
A = obh = 0.018 x 30 x 45 = 1.73 cm’

) A stccl.

A ﬂe;;“ \_Js.e:d as A ',t”irpf_ Positi'vé BM

A ster= 8 D 16 (OK)

=1.73 cm? < 1 % x 900 cm? (:secl-:ional. af’éé’ of ‘column) ‘'



Checking of Beam reinforcement

On Beam No. F118 & F119
(for loadlnq comblnaLlon 1)

'Posu.lve Bendlng Moment o=
Negative Bending Moment =
b (width)
he (helght). =
- Concrete cover =
Fc =
. Fu :

e = 0. = 2,600 =
' o n ¢’y 14x130

a) . For Positive BM,

- N i i 7_:
Jﬂ%‘ 14x1246177 s
bo, C25x2,600 - _ -

requlred of minimum compr8331on relnforcement bar )

1.546 > o

= 0. 4 (
—> $ S =

Co¢r = 2,103

0.1539

I

I

ne

. Stresses- ffii TR
: G. 2,600 kg/cm®

I

%l e
' o nd 14x1.546

2,600 e
¢., - 2.103

. Relnforcement bar L

A ateel{tensug} S =

14

? § x A stecl(te.n.sllel :

i A .lteel (- caupl:ess.lon ¥

i

: USEd A s;:eel__ { tensile ) o=

- VUSQd ,A stesl t c:;q:x.;es.i'ion )

. 3

2,600 =

0 4 x 12 37 cmd . =

6 D 16

'é 4 D 16

- Bary Pump Conbrol Buitding
Struciure Ca'curabon

394'31

bar & stress .

1,246,177 kgcm
- 800,550 kgem
25 cm .
50 cm
5. om’
225  kg/cm?
3,200 - kg/cm®-
1a R

!

. ——> 7o'y = 130 kg/cn?

Elf‘*“f?F}h

. 1.43

M = 1,246,177 kgem

S

45 cm

= 1.43 (oK)

120.13 kg/cw? < o'y = 130 kg/cm® (OK) -

= 1 236 kg/“ﬂl < c&l— 2 600 kg/cm (OK)

'Qbh'ﬂ'*;'Ollsjé‘k 25 x 45 =

4.948 om® .

li."

12.06 éqﬁ(bx)'fszz :

‘II.

_'d{od-émz(ox)' '

= 2,600 kg/cm?®

12.37 cn®

o



Baru Pump Contrd Building
Struetzra Calovlation

a)  For Negative BM, M = 800,550 kgcm

Used A stoel @5 N stear OF Positive BM :

USed B seeer (tensttey = 6 D 16 = 12.06 cmé(OK)

Used A steei { cmpressiony = 4 D 16 = 8.04 cm®(OK)

31 - 31
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