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~ ASIN No.1 BRIDGE
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ASIN No.2 BRIDGE

ASIN No.2BRIDGE

SUBSTRUCTURE No.

MEMBERSEPOSITION
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SUBSTRUCTURE DESIGN RECORD ABUTMENT
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 ASIN PUMP BRIDGE

SUBSTRUCTURE DESIGN RECORD ABUTMENT
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SUBSTRUCTURE DESIGN RECORD PC PILES _ NAME ASIN No 1BRIDGE
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Name of y . L - '_Categol’j of | Hydrological/ | Page "‘1." 3

Structure Asin BOX, Culvell; calculation Hydraulic
'1)' Design PeaXk Discharge | |
Conditions of Caleulation ‘ o

Catchment Area (see Fig.-1): o 0.135km?
Max. Length of channel to the culvert mlet © 7 1L,100 m
Assumed flow velocity: ‘ 1.6 mfsec
- Time of inlet: - A 15 min.
' Run off coefﬁcwnt P . 0.650m

_ H15+1100115I6O 21. 22 > 27 min.
Ra mfall Intgngll;y S S N
' r=1272/ (0 l—695)°°‘ 133_.3 mlnlh_r

D gn Peak Dlaghmgg

Q»IISG\(FXlexC 1/36x060x1333x0135x08 :
: =2.599 m¥sec > 3 m3fgec: Demgn Peak DlSClliﬂ ge

Whele Q peak (llSCllal ge (m*/sec)
- Forunoff coefficient -
. r:rainfall intensity (mmlln)
-~ Ar catchment avea (km?)
C C coefﬁment (0.8)

2) Interlor Dlmensmn of Box Cuivert e
ngth K -

The wulth of chfmnel connected to the upstleam end of bow culvelt is about 3. 5 m. '1‘l1elef01e, the -
wulth of hox culveltset as a same wulth of the channel to keep watel ﬂowmg smoothly ERRER

Hglghi_;

To have enough space for mamtenance ho;ght of the box culvolt 1s set 2. O m .'

3) Desfig'n Bed Slope
M@a& | |

The elevatmn of mvelt at tho upstxeam end is assumed as EL 3 1m. ’I‘he lowes{; river bed of Asm _ :
1w91 13 }LL -3. 7 m. Thelefme max. slope of tlle culvelt 1s 1/333 (“ 6/200) : :

Dg§1gn Slopg -

With COIlSl(lel atlon of small amount of (llSChal ge volume an(l lo avond over oxcavatlon des1gn bed slope
of the culvelt is set as 1!2000 ' . N .

4) Check of Flow Capacnty _ S _
Flow capacnty is checked undel followmg tlnee cases e
1- Nounal (watel Ml QfLASJn ngel;El 2 b LI) ‘

In thls case it is assumed that umfm m flow:

L v=1Unx R x 2= 1/0,015 x (3.15/5.8% x (112000)"2 =1 05 m/sec L
Q= VXA 105x3.15=3308 mYsec - — OK R

whele _i}: ﬂow velomty (mlsec) ce T T
20707 n: roughness coefficient (0 015 SSUDPstandald)

~ R hﬁhauhcxadms
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Asin Box Culvert

Name of . Category of L Hydrological /

Structure calculation " Hydraulic

Page

313

I: channel slope
Q: flow capacity (m¥sec)
A: flow area (m*/sec)

2. Flood (1) (watex level of Asin river < L, of soff

Water _lev_el of Asin river up to the EL of soffit of culvert, flow is assumed that the non-pressured flow.

= 1/m x R? x 12 = 1/0.015 x (7/11)%2 x (1/2000)" = 1.10 m/sec
Q vxA=110x7.0= 7701113!39(: - 0K

in ri = EL-0.417 w =HWL)
In thlS case, flow is assumed that plessme(l ﬂow
HI = H2 + \'212g + he

where HI: water level of upstreain
H2: water level of downstream
g acceleration of gravity .

- I

- he: friction loss E=1x (n"’IRJJ) xvi=0.082xv?)

: "0 15 = O 417 +V‘12g +0.082 v*

v =142 mlsec L _
Q va 1. 42x7 0= 994 m3lsec — OK
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Name of - ASIN CATEGORY - Structural

Structure BOX CULVERT Calculation Caleulation Page 6 -

RIRIDNINARY

960 —|

075 T 3500 f.ﬁ_ T
110 - '8
o r —\ 1
g E
3.10 - /o -‘:'.___
360
- DESIGNSECTION =~

1 STRUCTUizAL DESIGN CALCULATIQN e

As the barrel are ngtd they shoutd desngned as lhf: conunues structural every maxlmum 30 m
length, The calculauon to be ad0pted per meter iength to longltudmal section dlrectlon and by

using standard Desngn of Mimstry of Constructlon Japan thc thlckness of frame aré :

Top Slab | _ _-=: 35 cm _ B
Side walls @ - =35 em oo S
Bottom Slab =40 em i L o .
| _The actmg fon,es in case under constmcuon when vehlcle pass ov;:r the ba.rrel and the
| barrel are emptyl no water S R o
2. The sorl data lhere are no data from laboratory test Accordmg the Deslgn Cntena, the sonl

data will be assumed soft clay

Umt Welght the sorl to be compacted and wet condmon unit Welght B
¥s =1.80t I m? : ; o '




- Nanie of - ASIN : CATEGORY © Structural Page
Struclure | - BOX CULVERI‘ Calculation | Caleutation &

3/16

‘.._.wc _

- Cohcsmn, to be estlmated by usmg “N”. value,

N N

C"“s”“‘ﬁ - (Nfor_softc!ay,N<10)
.assunie_ _ c—% N =510 'N"_mS-I-ll’)_‘,‘;'.s'nz=
'sz*s“‘q"-ogokgfcm ~8t/m?
9.50 - |

C- ;Intemal Frlctlon Angle

.45+JwN<45 (mrN>$

'7¢ 15+wa75 =25.60° ~25°

e Loadmg

A Verucal loadmg

% Weight ofa saturated soil = gs=0. 96x 1 80 = i 723 tfm

o 'Ihe vchlcle pass over the barrel

~} — Ak . .
o AR

i I»—*ﬂw_u—u-l %%

ZPGDf“)xZB”b-‘f&-B>b -
A BT

- Wh_eré,.We o= .Dlstnbuted load (t/m2)

' a width of truck (m), a = 2. 75m

a = width of disiributed load fo longltudmal dlrectlon (m), _

a=2h+(I. 75+030)
=" width of structure - * ¥

height of earth covéring above top slab’ ()
L= _1mpact cocfﬁment determmed as follows

1!

PR
!

= rear wheel load of vehlcle (t), = 10 t S




Name of -

Structure

TASIN© | CATEGORY | Sitroctural

BOX CULVERT Caleulation | * Caleutation | Page | . 4/16

.. 1“030forh< 350m S
l"OOOfOI‘h) 350[]1 o

2x10(1+030) 2x3.80 - 212- .3.588 tlm

Wes 275 3.80%
- L@)’a&inge\}er top siab o= qt = q,+ e 723 + 3 588 = 5,316 t/m
- _weighi__ertopl'sl;sb_ SR WT, = 035 x2. 5 -o. 375 tlm
N Tolel Lgaaa.;g;ngp 'slé-bl L a= r;ts + WT,-- s 316 + 0 875 = 6. 191 t!m
: Wenght of barrcl per meter of length WbR : .. _' S -

‘ '_'wbg {(2x035x275)+(035x3 50)+(040x3 50)}x250+010x440x235 .

=4 i

o -Total load of barrel per meter of length Wm = WbR +qts x 4 20 ; '

ww. l2409+53|6x420 34736t

Uphft per meter oflength q,= (3 60 ~ o 75) x 420 x 1. 00 = 11 97Dt

b

: W,c., 34 736 l> qu = l l 970 t - no buoyancy (OK)

" Pressure to base s'iab='q' - w‘°‘ (04 25)_313931 07270 /
S e 4.2 420 -
Honzontal loadmg L S et

Par,'= - Ka 'ys h—2CJKa+Ka q

 ba=

| Aclrve earth pressure coefﬁcrent Ka

N Actwe earth pressure by elayey sorl

C value not lnclude ealculated : Ore sei\fe T

.ll

Ka -ys h+Ka q

Pl N

€3

ke
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Structural .
Calculation

CATEGORY .
Calcu!ahon

o sNe

Page

Structure

Ka=-—-

BOX CULVERT _

c052 (¢ 0)

sm(¢ 8) sm( a)

o 2. cos(9+5{ J cos(0 + 8- COS_:(Q | ‘?)] -

for 0,8, = 0“’ -.

. cos? $

cooz 25°

Ka=

' (' +Si“¢)2 B (l+sm25 )2

Ka ‘ys h2
Ka ql )

Pa] .
b
. q3' _

o (1'.- _1 135
' 3.510

o

5

f. R
. Pa, w2390

©pa, =ik

c _! I__I'—I'TT"TMI

-=041

041x180x3510»-2590t/m
041 x6 191 2538 t/m

Il

2533+-1_—1§3x2590 3375 tlm.i
- 3510 |

)xésgo 1753tlm

U TTEEEATAT T ]
S q 61 vm

— 1 ﬁﬂ Tf 5

B =375 me— 1135 -
b =3510

el P LSS

t

—
ol .

; .

i

q, =7270 m : - o
S q =3375 ¥m q =L.75) t'm
’ . ]

-. o Moment Calculatlon (Wlth Hardy Cross Method)

- F mng moment

,f.'

6 l91x3 352

_7647

. MAB

i

2

2500wy

1647 fﬁi.(-)

e




Name of
Structure .

ASIN 1| CATEGORY Struclural 1. Pae
BOX CULVERT Caleulation | - Catculation . | = Fage

616

q26,°  1.270%3.852

M CD = _ LA =8980 tm.()

M;DC

' Rectangular Ioad MR

2 oz

-

8980 tm(+)

on sg-an A(i

%xfz S 33T5x2IT5” 1 Ses 1
12 12 >R

~ Triangular load

1 753x23?52

a0 = uxt? Hoaao tm

S MiAC =
. M(CA
. MBD

 M{DB

¥

30 30

{“ x£, z1.’1'53:(2.3’]5 ~0494 tm -

.? MR+AC=—? 1;536%0.330= 1.916'tm (;) o

|

ol

f MR+CA—1586+0494 2030 tm(+)

1 916 tm (+)

2080 e

B

Moment distﬁbu_lion'factors o

4(E[)ab 4(El)ac . 0260 0. 421

ab: _
ha e = T 385 2375

Cpa=— 2260 - 03
0260+0421

2-307
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~ Name of T ASIN . CATEGORY - | - Structural "

Page 7! 16

Structure BOX CULVERT Caleulation Calculation

0421

2Bl o658
M= 00z O

- jointC

ulcr.lf yea = 4(Bl)ed ::.4(51)"“ _ (frca)! : (hca)!
AR A

- N ._'4 H \ :
b4 ';@'Eizo.sss:o.&z .
385 2315

ed 20005 pepz
0.665+0632

0632

poq =t =0.487
B ses w0632

#  Distribution moment -

A 'B
C D .
“Joint | - C A 2B B - D
Member CD CA | AC | AB BA BD | DB BC.
w7 ] 0513 | 0487 |'0.618 | 0.382 | 0382 | 0618 | 0487 | 0.513
covf | -8.980 | 42,080 | -1.916 | +7.647 | -7.647 | +1.916 | -2.080 | +8.980
- MO 900 | L 45731 | . 5731 +6.900
T +3.540 1143.360 | <3.542 | 2189 | +2.189 | +3.542 | -3.360 | -3.540
1770 | -1.771 | +1.680 | +1.095 | -1.095 | -1.680 | +1.971 | +1.770
+1.817 | +1.724 | <1715 |.-1.060 | +1.060 | +1.715 | -1.724 | -1.817
-0.909 | -0.858 | +0.862 | +0.530 | -0.530 | -0.862 | +0.858 | +0.909
+0.906 | +0.861 | -0.860 | -0.532 | +0.532 | 10.860 [ -0.861 | -0.906
-0.453 | -0.430 | 10.431 |.4+0.266 | -0.266 | -0.431 | +0.430 | +0.453
10453 | +0.430 | -0.431 | -0.266 | +0.266 | 40.431 | -0.430 | -0.453
-5.396 | +5.396°| -3.491 | +5.491 | -5491 | +5.491 | -5.396 | +5.396




Name of oo U ASIN LT CATECORY “| - Structural

~ Structure ~ BOX CULVERT | ' Calculation - Caleutation ' | | Page | - 8/16
~ *  Shear force (SF) and Normal Force (NI)

.~ For free body o
MAC ' ”AB o “6u3 \A Mep = .5 396 tm

. qIOIL I Im_ o

Mg = 5491  tm '(\'

PR

5396 tmo)

) &

.

- S E
1,=2.375

vA - Ve
b— |. -385

J e — ﬂ U M = 5491 tm 1)

]}
/.

Mo = 5491 tmQ

L o l ! I I I I I , :x- . DL
I B "/h‘ic.a ) p..!cg 1_'_'_—]—[(!:4270 -":qDC MﬁD.-F .75--.491 . tm )
'q-lm Q=335 et T R

e Mpc ~ 5396 tms) .

Free bod-v for 'ﬁienibér A-B
IMA = 0_’ 'VBXEl“%QIelz”MBA;MAh%U
' 5491 5491

. VB x619lx3 85+——H~~11918t :
385 -

S

o VA_L -lx6191x3 35+§%~——8:49' 11918t

 beotopomemacy
IR ”anfn—%Qzeuz—MDﬂMco —0 e
5396 5396

=1 720 335 2570 2396 l3995t
VD x 7" 385




| Structure

Name of

CASIN
BOX CULVERT _

Calculation

CATEGORY

Structural
i Caleulation

Page

one

MD

0 - VCX€|

Vo= 1x2270%3.85+ ﬂ?fﬁﬂgﬁ_m 995 t

3.85

" Free body fof member C-A |

IMC

L EMA

- Hp =5

~4q,¢) ”MCD+M1)_C =0 o :'

5 491

1x3, 375><2 375+ xl 753x2375 —_—
2375

= 4.0084 0.694 + 0.040 _ 4742t

5.443

= ,0 - HAXEZ_%QJ_€22;%Q4E22 ___MAC' +MC'A=0_ e

5396 :

=0 = chfz'——fhfz -3 q4£2?.chA ’T'MAC. -

| .'_'HC-*—x3375x2375+ x1753x23l5 ____5_“2 |

2375

-_40081-1388 0018 5378t " N

SUMMARY OF FORCES L

~CD

CA

AC AB

" BA

BD

DB

nC

M (kg m)

5396

5396

5491 5491

5491

5491

5396

5396

NF (kg)

3318

13595

11918 | 4742

4742

11918

13995

5378

"Réin-forcing CaIcu!atfbn! e

SF (kg)

13895

L (a) : Mcmber D

. NF
.7 SF .
o ht

BT I

'5396

= 5318
= 40 .
=30 -
= 100

13.85

. Clit . i
emot o e

= | q;__bé

5378

4742 | 11918

kgm

kg

13995kg ..

cm

11918

4742

33718

13995

| 7c'm

S ——

100cm -

—y

- _l_Ocm3 G '

: i l h*3l)cm -




[ Nante of

Structure

- ASIN 7 CATEGORY | ' Structural =~

10016

__BOX CULVERT | " Caleulation " |  Calculation : | "PA€°

1k = 070 x It
= 0.70 x 3.85
= 2695m '

Accordmg to desngn cntena as follows
concrete Kns =Gy = 75 kglchz;Tb = 6.50 ng’cm2
Steel Uz 5= 1400 kg/em? . -

 Ratio of Young’s modulus, assume “,,=,15 R

5396
Nf 5373 ;

' e,,| M9, 003

C0.40

1

e ;g%htz—:‘o.o'la'n"i'

30

€ *éo, e, '?1-0."3’%0,01'3;1;01'_6{61; o

iﬂE_254>| c 7

';_ﬁ'-'ht 040 o

,_c ) =1 =295 ) %0.40-0013 m KRR L
(toohe) =100 0.40) T L s

e :0.1sht=_o._1'5x0.4o'=_0.060_m

e =e0f+el_++e2=1.'016+0.0‘1'3+o.ogqf—;l.osér}}"f SR

040

e, =e+'ht~005 1089-1-7——005—1239"1

~ NFxe, '=5_37'3x}_.'239'_=‘66§3 kgm

o




- Name of
Structure

CASIN CATEGORY -~ Structural -

Page

1116

. BOX CULVERT . |  Caleulation Caleulation
Cy =i 30 355y
nxNF.e, J15x6663
bxﬁ'a ¥ 1x1400

8=1-7 x——-Hl / 0—394)783 0.80

£=0.897

. aeo_.so } : '¢=2.226>¢01.2445>ok'

. Ca? '3'."551' i

- h 030

: gzd.sm |

ne =0.09205
”39‘..4;3" o
| =129, -

009205

'-VIA_ @bh X 100 30=18.41 om?

A;}_ﬁ M1:14271
i 129

A'=5x i'Az'OI.’iSB?ls.dl; 14.507 em? ~A "

.tb be used I.)l.;@-i?;lS’O bgil (A = 1608 6#12) s |

- s_héélr Sifeﬁgth c_Heck‘;-" A

o M s
== NF ~
B

S ht

. '_h'

DR [

oL SF s
/xbxh /x100x30

Member CA ‘

5396 kgm '

533lkglcm <tb~«650 cm? ——> _i‘(')k_ '

13995 kg . . F— /T o=

SN :

35-=28 ¢m .
2375 m

ol

L b=100cm —~] -

0T KB .  bh=28em
$378 kg oo sl o e
35 07 em o bt T ST o

B (TR




. Nameof . ASIN o CATEGORY Structural

12016

Structure | BOX CULVERT “Calculation ' Calculation - Page

k

= 070x1t
= 0,70x2.375

1.663 m

"0. ﬁ;fi?ti:oggﬁ
NF - 13995

O :Hhtzg_is_L_Oolz "'I
! 30
eo #eol'+'e01 =0386+0012=0398m - ;
ey 0398

| ;~——__1137 1';$C'='7
ht 035 S

1 663

el=C['———) xht= 7( ] x035=0006 m - .. .
<Aook T 100x035) T T L

. 32 '='d.1‘5 e 0.15 x 0,35 - 0..0:53?1. | S B
' é = éb I+ e, + +;§2 : 0393 +._0'..00$”+ 0053_0457 m i |
| e. '—e{ Lt —.0 65 0457+°2ﬁ_'§'0'5 0. 582[]; e

_ N}« ) ea 23995x 0582 : 8145 kg .

L Cy= =),
% [nxNF-e, -'JleSMS
bxT, - V1.0x1400 -

—l~/x——-l-- x—{’zg—..osvg 060 CnT
0582 L




o __

Name of

- ASIN . . . CATEGORY - . Structural -

_BOXCULVERT | Caleulation = | Calculation . | _"8°

1306

Structure

~h 028

£=0.886

£ =0.886

5=0.60 } ¢“1817>¢01?44-—>0k
'anO.1281

Co=2.997

f&:pﬁ%zz 079

i=172

A— bh—% 100x28 23912 cm?

|A 23 912

= 13 902 cm

A'=5xiA =0.579%23.912=13.845 cm?~ A -

- tobeused Dig@12.50 e (A~ 16,08 6i?)

' B shear.ét'rcn'gth chéc-k.i.::"'

o {o)
M
 NF
ht

h = 35— 7 28 ¢m
It

- SF s
7 %xbxh /x100x28

Member AB

= 5491 kgm
= 4742 - " kg

SF = 11918 kg
=35 . . em . T

385 . m

Sk =egoxw

= 070x3.85
= 2695m

—2195 kglcm <Tb 650 cﬁl_2 —ok |




Name of
Structure

- ASIN - CATEGORY - Structural -

14116

e0'=H“—{;_£9—' 1.158 m
'UNF 4742

_ 035
e =§'6ht=-§6— =0.012 m

- e(] :€9| +e°l :l_158+0.012=1-170 n.l? .

e =C —l—k—-) 5-:ht 7 2695 035 0015 m -
100ht) . - 100x035 _ S

ey _LLTO

=02 23343 > 1—>c 7.
ht 035

e, =0.15 ht=0.15x0.35=0.053n1 B

' e;eo'u,sr;tezsi.170+'q'.015}.o,q$3-;;.'2_33,:jn RS

—e+d ht 005 1238#9;—005 l363m

 NFxe, = 421363 =6463 Kkgm

ho 2

L Cp=—r = =3365
S .JanF-ea’ Ji5x6463 : Sl

bxs,  V1.0x1400

028

5=1-] x—u;l—/x —’o.s_zon_ub._éo_* ’

£=0.895

"5':0.30 } = 2125>¢01244—>ok

no =90.1016

Ci=122

_BOXCULVERT |  Caleulation | Catculation | ' P2E¢

s

¢



- Name of - " ASIN CATEGORY Structural

15116

Structure BOX CULVERT Calculation Calculation Page

iA = obh = 210
| T

10_0 % 28 =18.965 cm?

VA":J-I}—:%SIS.SCIS.W]-Z o
' '_)i _.1.22'

C A'=8xiA=0820x18965=15551 cm?~A | -
 obolsed D@1250om (A= 1608 em) 1

'."shéé'r':s'tr-éngth'c‘heck_. e

o le*'?'. SF : 11918 -:4;864 kg/cmz<7fb:6.50 émi —>:ok
7 Kxbxh Kx100x28 LT
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Structure BOX CULVERT | calculation | CALCULATION | !are 6/46
e 4 200
|, %10 043 40X300 = 3 000 _§x180
iﬁo I D16 a 4125 D43 240
' . ” ‘ ] R T of
- J J o SR s L [
Q ¥ ¥ ¥ ¥ ¥ L] L 4 ¥ ¥ i UF - o1 .
;’}) l/n. l/ A 2 a. j [ L ] !\l [ ] g ...___& —
[ S, ) o - « L _;
' B 013 o
o/4{300 PN 8
| _ SR @
* %] D46 q 125 Di6 a125 |F 4] T u X
Q R [ o
L Q . : Q o
o s ol P4zt o R | I 2 ~
' [‘ . D43 .‘b f 2] )
N D43 D49 0 125 D43 Al o
o R il H e
e ] b L b d b v L v ¥ L St | L] l'"
g u A RQ hVI A 4 j A A a i} -./: Aj E_R
| — = - ; 3
_ [ D16 a 125 |
350 3500 . 350| _

REINFORCING BAR ARRANGEMENT

T 1 SR
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STRUCTURE CALCULATION
PUMP CONTROL BUILDING
AS]N PUMPING STATION COMPLEX
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. DESIGN CONDITION S o : PAGE 2
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. DESIGN OF MEMBERS - -~ PAGE 5
. DESIGN OF ROOF PORTAL FRAME_ PAGE 6
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" Asin Pump Control Building
Strucbira Caloutation 1 - 30

1. STRUCTURE

(]
=
o
o

RS

ol e

?
|
]
Q
[
(}
i
=

5.500 ! s 000 : !__ T osp00 - l es00 - I  se0
- T - 0 - i ¥ -

s o - : S T : C : - S a0
o - ] -

4250 B

1500
htl

5.800

’ CUSECTION AA (——y

" PUMP_CONTROL BUILDING -« =

.5t ASIN PUMPING STATION COMPLEX . - . : [ i,
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Asin Pump Conlred Building
Struchure Calculalion 2 - 30

R ¥ §
& 500

: 05,7%%

2.650

C a0
i

_ 7%

730

3
1595

2,850

2600 1

a8
o

" SECTION B-8 ——

© PUMP_CONTROL BUILDING

. ASIN PUMPING STATION COMPLEX .

DESIGN CONDITION

" Length ¢-c¢ gablecolumns -
S Width c-Croof columns - -

Roof Portal Frame Type K1

HEIth grond to crane ratl
-~ Height grond to crane rail -
Column height (left)

: Column helght (nght)

ITRT

wnonn

g Roof Portal Frame Tvge K2 ';f" :

" Height grond to crane rail k
" Height grond to crane rail i

~ Column height (left) -
: Column helght (nght)

" Roof covenng

 Cranéspan
" Endclearence - -
Weight of crane without carb R

. Welght of carb

0o

Snonw o

750

805

25.00

33 .

280
5.20
3.65

3333

T 5.20

- 520
.. 3.65
8,05

3333

870 m

040 m o

(et side)

' (right Vs_ide) ’

~(rightside) . . %

Ceramicrooftile -~

L0200 Ton - o

'_ ‘_-j‘. 080 Ton -



Asin Pump Controd Building
Struchurs Caloulation 3 - 30

3. Loading Cq'nd.i_.'l':ion
a. Dead load .
70 kg/i
10 kg/nt
2,400 kg/m’
250 kg/m'

iH

. — Roof cover (celamlc tlle + tmbc,r rafter)
~ Ceiling (flber cemrent) :
- Relnforced concxet°

hi

il

 — " Brick wall 0. 15 m thick _ _ =
- Welght of a worker as pomt ‘load = 100 kg

b. w1 nd Load

wind pressu,re at c:oastal up to 5 N far ? = 40 kg/m’
' —_ Prps'-;ure coefn\.lent (f) s :
" v Windward - f = 0.02 i T < 0.5 |
R 'ac (angle of roof sloop) <65 °
- ‘_-'_"Lée-;:aéd‘f_' CE =04
. ’ - P - . e
e 1ve Load v

u : Polnt load at center po1 nt of ourlln span ﬂ'hnn a wor}\er
© . is settmg up the roof cover { 'afLer and ceramic tile)

P = 100 kg R _p;p‘—oc:osc::a'-’
=7 kg

£, =002 - 04

TypeKl&EL

£ m002>‘45°~04--05
.-:“f,——ori
w-:_=055x 40 ?70 kg/rrL
vy = - 0.4 % 40 = = 16 kg/m2

R

2 320




Asin Pump Conlrol Building
Streciurs Calewlation 4 - 30

Chesm o Joom R 0.40 &
. ROOFPORTALFRAME | | 60sm
TypeK, oo o

Yy 0

) 7.5m T . |

-

L 6Tm

-
{*F;‘
7]

030m ol o T e40m

P | rooFPoRTALFRAME | U i sesm o
605mop Type iy i R "

i 7.3 m




Asin Pumg Conlro! Building .
Structure Calcutation 5 - 30

4. Design of retrbers
purlins 5 m span ; 1.77 m centers

Dead load @
- Roof cover (cerémic tile) + timber rafter = 70 kg/ w2
~ Ceiling (fiber cement) ' B = 10 kg/ m2
' =~ 80 kg/ m2
T — q =1.77 x 80 = 141.6 - = 142 g/ o
- Purlin self weight(q ;) say .= 15 kg/ nd
Q = 157_kg/ m

= 157 Cos 45°

2 Q-
: 7 57”%11 kg/ m'

| \

~

Try Durlln of Llp Chanqel tyge‘;3fj_

E:l 150_a130x20x32
' ' VIX S = 664 crl ;x = 88, 6 cn
_ o “:'Iy ':_ 476 cm H Wj = 73 2 cn
o Bendlng Moment at center po*nu'of purl1n span ,
5 = 435 625 kgm

'Maﬁ‘1)\111x52+1 ‘x 71 x

My = Mx = 435.625 kgn =~ 43,563 kg cm |

Stress !

ox taoy

-:.“\( % x_ﬁf
Wx Wy _ ) _
= 43.563 . + 43.563
88 6 - 732 S
=70108?kg/a‘n < c,u{,.,g;—laoo;(g/ "(om';'

2 322



+ Asin Pump C@kd Buildin
S!mcb.oro(‘a.’w!aﬁog 6 - 30

Deflection

fx =

. fy =

i

f‘='

£f =

L F < f o

s, Dc_sigh of Roof Portal o P

" Frame

0.64 cn + 0.13 e
C0.77 am

. .ps | Rw B o - : 'VR“' 'y PS
b .

5% 111 x_ 500 41 x 71 x
384 100 2.166 x 664 48

s
5.1E6 x 664

0.90 '+ 0.18
1.08

077+ 1.088) . = 1.3

S L L = 1500 = 1..4cm_- -
360 -360

Py iv,i' 2771 T NG RS

f fwee 0w e

| S Type Ky

— 3030

Yo

- — A 4w



Asin Pump Conlred Building
- Struchirg Caleufabion 7 - 30

375 m

._P4 I'/EC\\' y . :%C\\'I P,

P Cp 'R\\' SRR e R“’l Py | |
S e
505m - Pg [—— 30/40 o | Pe 305m

b P‘ N L S JOI—IU*_“ P; _
o |odm o 6Im ofm| -

et '.-_)*:.?7“ D A1 I - - e e

B . _ Loads B AL U N S TN e
I f.'_' .. Cr = Crane‘fleight = 2 Tons (alternate on
: S0 T pight sidey ¢ i
_iew = Carb Weight =_0.8~Ton
s Cw o= 0. 4 ton . ‘ S ,
R = Raj) Welght - 22.9 x5 = 11o kg ' _
' P = Roof Cover welgnf (1ncluﬁe purlln selI
- welght} R : o
- Ridge relnforcement LOHCLELE (L c. ) beam :
. 25740 :7“~ SN e i
=, Ring r.c: béan 15/20
=" Brick wall weight - Do
= Craneé rail supported r. c Cbeam
‘Brick wall weight -~ Co
= Bra01ng r. c beam
: = Brick wall weight 5
. = Tied beam welght {20/25) _
= Tied beam weight (25/40) =

Wy
oo

.'.:U ."U :c .;g :‘U 0y rO:“'U ﬂ -'
it

@

am

fm.



Asin Pump Conlrof Bw!d«ng
Struchuce Calculs tionk 8 30

P = 157 x5
P. = 0.25 x 0.40 x 5 x 2,400 = 1,200 ky
P, = 0.15 x 0.20 X 5 x 2,400 = 360 kg
Py = 0.55 x 5.00 x 250 = 688 kg
P, = (055x035+055+9_¢1_(}‘<015)x5h2400 kg = 855 kg
95*265:-(5}4250 - = = 3,313 kg
P, = 0.20 % 0.25 x 5 x 2,400 = 600 kg
P, = 2.40 x 5 x 250 = 3,000 kg
P, = 0,20 x 0.25 x 5 x 2,400 .. o+ .= 600 kg
p; = 025x040h5x2400 . Lo =1,200 kg
W = 70x177x5 =177 kg

W,

~-16 x 1.77 x 5_

W,

Wy,

Bl

UMy = Wy o

.'1"]7; Cos 45°

= -1d41.6 kg ~ -l2 kg

W

Wy o= Wy = -142 Cos 45° = -100 kg .

- Emtther eructuxe calcu_atlon, a paJ: of ‘Loads can he sinplif_ied -

as : .
Roof Portal E‘came Type K,
. Left Side @ Py = P + Py + _
_Rightside : P;_=P;+P,+P;+P,-I7Pe4 By +

L a.

- Stwture Calculatlon of Roof Portal E‘.ca:re by usmg conputer .
' proarc.rmmg, ‘including self weight of stmcture The software is -
© structure Bnalysis and  Design System : (SANS/SQ) Verslon 3. 5 _

' (1994), ngmeerlng Software Research Indonebla

" Roof Portal Frame Type Ko .

B, + Py = 3,216 L\, e

Il

CRight Side : Py'= Pyt Py + Bt By + ' ¥ P, + 93 = 9,416 kg
Ieft Slde 1 Py = Pp_. = 9_. 416 kg . o .

2 325

785 kg

10,'0,16 kg -
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" RoofPortal

6. DESIGN OF WALL PORTAL FRAME

Frame Type I K1 :

Roof pottal frém :

Kl

* Roof Portal

Frame Type

| 550 m

%3
C150m

Asin Pump Conbrol Ruilding
-~ ur Colculation

25 :m

9-30



-Wall Portal
Frame Type

\

©* Asin H’"”PC’ML’&-’ E;.'i}cﬁng 10 K '3-0

~ RoofPortal  Wall Portal -
2  Trame Type3  Frame Type | -

-

KL

Ki©

Struchirs Caloulation

_  25n1 o

()




LIt

‘ Wall= Portal
" Frame Type 3

Asin Purnp Controf Building
Stuchrs Caleufation

S ;

I

K1

i

E 550 n

500 m -

5.00 m '

TN

o

450 m .

500m

o WallPortal T —

11 - 30

osmo o
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