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' Narne of Iénndnrhacjo_ Wcst | R Cncegoi'y of dcsign djschargé L Page 1/2
| Structure | Secondary Channel | calculation

Open Channel - s : : ' -

: 1) genex ai

Thls stmcture is an open secondaxy clnnnel to col]ect rain watel from the west end avea of

j Bandal haxjo Wesl; (Fig 1)
: 2) catchment area ' . _ -
‘ 'I‘hc catchment alea to be coveled by th_lS secondary channel is 111d1cated in Flg 1,

: The catc]nnent mea 1s 0 krn2 and the maxmmm channel length is ki,

. 3) calculatlon of deSIgn dlschatge i

The equatmn {01 dlschal ge calculatxon is
Q 0 2778>< CsX CXI XA

) where R

- Q peark dlscharge (m3/s) 7 RS
. I: avelage mtenmty of ramfall (-166mm1‘h1)'-
S -_A catchment area (-—0 075km2) : ;
'_C run- off coefﬁclent (—0 65) .
Cs stmage coeﬂlclent (—0 8) -

Dl e
L

Therefow : e
Q 20m3ls L
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Name of ({ Baru Conveyance_ - { Category of | design discharge | Page | 1/1

{1) general
This box culvert is necessary to convey rainwater collected in the Baru Retarding Pond to Baru
River in order to let the two retarding ponds act as one system. The design discharge is determined

as the discharge to be carried when the Baru Pumping station is full operation.

{2) maximum capacity of the Baru Pumping Station
The maximum capacity of the Baru Pumping Station is 4.4m?¥s as designed by the catchment area

(2.185km?) and the specific pump capacity (2m¥/sfkm?).

3) dlSCh‘il go to be carried by the conveyance channel

The catchement area of the West Bandalhauo Avea, w thh is to be covered by the Baru Ret‘udmg
Pond is 0.58km2 Thelefme design (hschalge for the conveyance channel is detel mined by the
proportion of the area.

’l'hus
Q=4.4X0.58/2.185=1. 168

= 1.2 mf‘ls

3297
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Structure CIIANNEL : Calculation Caleulation

+1.30

}-—‘uﬁ' 2700 ————

350, - DL 350 b
~r— 2000 ——~T~~ i~
042 . A S Hﬁ“_
e N Ca—
| ' | &
aa
. DESIGN SECTION.

1. _' STRUCTURAL DESIGN CALCULATION |

As the barre! are ng:d they should demgued as the centmues structural every maxunum 30 m

length The caleulatton to be adopted per meter length to longltudmal sectlon dtrect:en and by

usmg slandard DeSIgn of Mlmstry of Construchon Japan the thlckness of frame are

Top Slab = 35 cm N
. Sidewalls . - = 35 em
Bottom Stab . _f-- 40 cm - o
Lo The actmg f‘orce:., in ease under construcuon when vehlcle pass over the barrei and the
' barrel are empty I no water :
2. The SOII data there are no data from laboratery test Accordlng the De5|gn Cntena the 5011 '

data wnll be assurned soﬁ clay

Umt Welght lhe soil to be compacted and wet condmon umt welght
ys—-lSOtlm : : - A :
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Structure | ! CHANNEL N - Calculatioh o Calculation

— Cohesnon to be eshmated by usmg “N” value, '

__ C"‘é’”ﬁ- (N for soft clay,N < 10)

N Losei0 ot
Cote, N=510 N_mm-vso o
stume N B 9503 S 2 R

AC-’]—SO—:OSORg/cm -8tlm
- 950

- Intemal Frlctlon Angle '- o
_15+J15N <45° (for N>5)

'~|5+J5x750 2560 250

”Loadmg

Vertical loadmg TR

nght ofa saturated sml =gs = 1 72 X . 80 3 096 tlm S

: - *  The vchlcle pass over the barrel

L "leér_é; '- We | = _Diéiributed load (“t/mlz) L
o a .= width of truck (m),a =2.75m -

-~ @)= width of distributed load. to Iongltudmal dlrectlon (m), i}

o a=2h+(L 75+030)
7= width of structure "}

"= height of earth ¢ covering above’ top slab (m)

Bl N -
i

| - = impact coefficient, detqnmned as follows . -

= rear wheel load. of vehlclé (t) P lOt
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Structure _CHANNEL = | ° Calewlation ° Calculation age .

an6

i=030frh<350m
1~000forh> 350m '

2xl{)(l+03)

W, =
¢ 549x3.64

=1.301 t/m?

1.

Loéding' over top.slab qt q,+ We=3. 096 + 1 301 =4, 197 tn’

It

' .Welght oftop slab L WT 035x2 5 0875 t/m

l!

' Total Loadlng ofl0p slab q, = qt, + WT 4 397 + 0 875 5 272 t/m

Welght of barre] per meter of Iength \VbR

. WbR _.{(zxo 35%2. 75)+(0 35x2)+(040x2)}x2 50+0 10x290x2 35

] _H9 244 t
.Total‘load of barrel per m‘eter. of Iength AWM; WbR +th X 2. 70 .
o w.@— 9244 +4 397 x2. 700 21 ll6t
' | Upllft per meter oflength q.,.— (3 27 0 42) X 2 70 x I 00 7 695 t

W,o. == 21 i16 t > qu = 7 698 t -> no buoyancy (OK)

g .Pre..ssure: to 'bas'é.slao= qs = WID' ~{0.4x2. 21 116

- b.':Horizo'ﬁtal loading
' Actwe earth pre‘:sure by clayey sonl
: . Pa =- Ka ys _h 2CJ +Ka q S _
' _ Cvalue not mclude calculated more save o
Pa =l":'_ Ka- ys h+Ka q SRR

- Actlve earth pressure coefﬁclent Ka
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Structure |~ CHANNEL Calculation . Calculation

“cos(p-0)

Ka_:'

_ cos(6+6) cos(O a)
for 9, 8 a o |

cos ¢ i cos? 25°

=0.41
(l+5'“¢) (l+sm 25° )2

II

~Pal= Kalys.h2
- Pa2= Ka. ql .

2.162 + 1'895.
S 4270

Q3 %3.151=3.560 t/m -

g4 é ,(1']393)x§J5iéiJ53tim |

—_——

[J AR 'f.:.'- : -52?2 Vm - 0

cos?0- cos(9+6{l J sinfp - 5) S"’f@’. “)] -

!
|
E .
|

(r* _ ) A ||[[|WB. )

e

041X180X427 3151tlm
041x5272 2162t/m __

}»_ 1, =2.375 _..l

b 2375 e 295

q,=6821 Vm

- Moment Calculatton (Wlth Hardy Cross Method)

q|€2 s 272x2 352

M;AB S _
N R TR

|

D 2426 tm()

. .;'. S .
AT B

—2426 triii(#)
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Stucture | CHANNEL © | Caleulation Calculation .| Y28 | O/16.

Q¢ 6.821x235%

MCD = : ; 33.139 t .--
f ]2_57- ':.,12.:_. _.In(.).

M; DC 3139 tm.(+)
; on;pén&(_) o

S P
_q;xfz 356x23‘.?_‘5 —1673 t
12 - R VA

E Rectangular load MR
- Tr_ianguiar load - 7

e D qq x4, 1753x237§ _0330 i
T 30 _:3_0.:.-,: er

e

CMAC = \AR+AC—1673+033(} 2,003 tm()

i

M;CA MR+CA—1673+0494 2167 tm(+)
. MBD = 2003 tm(+)
MiDB = 2.167 tm(—) A

. Momentdistributionrfac'to'rs_

4(El)ab 4(E[)ac

oty 235 2375

;urb pac 0426 0421 -

0426+0421 -

SRR BUIE T B
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Structure CHANNEL . Calculation - | . Caleulation -

pac = _oa2l 0.497
" 042640421

- ioin‘t"_.C'

4(E1)cd : 4(El)ca : (i:&z)" : ((,ca)4 ) - '

én’ tlea =
pl e]_ fzf] - £2

B e D) =0.109:0.063
So235 72375 0 T

R N1 R
=900 4634
H 00000063

U poa =008 g 366
- 010940063

_*  Distribution moment

Joint o o AT B D

[ Member | ¢0 T ca [-Ac [-AB | BA | BD | bB | DC
{oon_ - | 0634 | 0366 | 0497 | 0.503 | 0.503 | 0.497 | 0366 | 0.634

Mf ¢} -3.159 | 42,167 | -2.003 | +2.426 | -2.426 | +2.003 | -2.167 | 43.159

MO {0992 o 40423 | 0423 40992
Co | 0629 | 40363 |-0210 | 0213 | +0.213 {40210 | -0363 | -0.629
-0315 | -0.105 | +0.182 | +0.107 | -0.107 | -0.182 | +0.105 | +0.315
+0.266 | +0.154 | -0.144 | -0.145 | +0.145 | +0.144 | -0.154 | -0.266
-0.133 | -0.072 | +0.077 | 0.073 | -0.073°| 0.077 | +0.072 | +0.133
+0.130 | 40.075 | -0.075 | -0.075 | +0.075 | +0.075 | -0.075 | -0.130
-0.065 | 0.038 -] +0,038 | +0.038 { -0.038 | -0.038 | +0.038 | +0,065
+0.065 | +0.038 | -0.038 | -0.038 | +0.038 | +0.038 | -0.038 | -0.065

2582 | 42582 | 2073 | 42.073 | 2073 | 12173 | 2.582 | +2.582

Alelalelalela e
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+  Shear force (SF) and Normal Force (NF) :

MAB ~ q,=s2m2 _MBA

‘A. : B

VA . - vB
. }-;.—,1, =235 _{ sl
vC : Vo

1'

MCA

: qc."'l

753 q, =3.560

MCD™="""g %81 MoC

- F;ee body for‘ member A - B

EMB

=0 > Vpxg -l

o VB— —-XS272x2 35

VA=)

2. 175 2. 173

For frec body

) Mco_r

xsm 235 ﬂm"6l95
235 R e

: I_*‘re;é.rl&}c')dvrfo-r ‘m‘el'nb\eji'_c-;])' LR

VD

211
2173

2582

2 532' i
2.582
2173

2B

2582

qlfl__MBA+MAB:0__'.' L
_'6195t"" |

: =0 -”":. vA.'x.gl‘i%“]lflz _MAB ?‘MBA;QiF;;_ L

tm(\

t_ni /)

mo
im0
| im-:o
S

tm 0

. -tm 7)

et bose

= 'x6321x235

2532 253%—3015 t EORE S
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EMD =0 - VCX.‘EI—%(Dflz—MCD"'MDC:.O SRR

VC—Hx682l X235+ E—S-%}%S—I!HSOISL'

Free body for member C - A R

EMC ) = 0 ’_’ flezz—'%Q3£22“%Q4f22—MA0+MCA20

- 2,009 - 3179'

o Hy, —%x356x2375+ xl’i53x2375 bbbt A

2375

~4.228+ 0.694 - 0.493 =f'4.429't i

ZMA . :_ 0 -—).' H(:sz “%Q}EI‘Z ——;—q4£2 “MCA *MACV

HC=H><356x2375+ x1753x23?5' MQ'
| L2305

- —4228+1388+0493 6109t )

o SUMMARY OF FORCES

- CD CA | AC AB BA BD | DB DC

M (kg m) 2,582 | 2,582 | 2,173 { 2,173 | 2,173 1 2,073 | 2,582 | 2,582

NF (kg) | 6,109 | 8,015 | 8,015 | 4429 | 4429 | 8,015 | 8,015 | 6,109

SF(kg} | 8,015 | 6,109 | 4429 | 6,195 | 6,195 | 4429 | 6,109 | 8,015

' Reinfor’cingCalculatibn L

_','( ) \Aember CD

M = 2582 !\gm U U 9cm
SO NF = 06109 kg T e i e
SF

SR

"

40 om0 . ‘ oo
28.50 cm o idc e de T T T T

o

|

235 'm S bet00em ]

100 em o o _ll._50cm o

80].5 kg - -ht;t!()cm—[.-l ' _I_L lh-285cm '-
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Ik '_': 0.70 x It

= 0.70 x 2.35
1645m .

Accordmg to design crlterla as foIIOWS

~ concrete Ku‘s. >0, =75 kglcmz;?b =6.50kg/cm?

. Steel Uz4—>-c;.:_l4:00 kélci\n2 S

" -Ratio of -Young’_s [__i"lé)-dl.l_rl‘l.!s, assume n = 15 o |

_ 5, _ 1400
0. nEb le'IS

_"1244 R

;_0.42‘3 coonsomem

"-'ea’ 0.436 -

,‘,rh_t‘ 040 |

e EC | xht=7 ———| %x0.40=0.005 m .
el_‘_ [lOOht) e (100 040] - 0 3 m

=, lSht—O 15x040 0060m

'eo - eg_‘+ o i +ey = _o._4_36,+ _0.005 + o.oso - 0.50'71 mol

040

e ;e;lhf'—o.oszo;strm—oos 0651m
a4 -T2 T 2

Nera=6091x0651=3977 kg m
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C, = h s %5 =4366

7% [nxNF-e, ‘/Exzsm.
¥ bxg, Voo

=1 / —'zi Y x 938—545617 0.60

065

£=0.909

5=060 }
c,- 4366 o =005804 -

31=—0651;2284
h 0285

’ §=0.909 |

0. 05804

Ci=16s

¢ 27o4>¢01244 éok

| ;A— bh'hg?—-— 100x285_1|023 em? AR

ERIRNE L I

A"'_A “028_'6.633 om?
o res

LR

o A":ax,-A':d.cmn.ozsi__'s;s‘fm c'.'n%.A S

- tobeusedD,;@m SUcm (A 10 64 cm)

shear strength check

o
. NF 7

3 .:' “SF
Tooht

o

8015

tt;"é
%xbxh

Membcr CA

2582
8015
4429

h =

LRI A L

35 |
35-9=26 om - o
2.375 m o )

Ckgm D

kg S

' '—3214 K / —650
/x100x2850 3214 ke/om® <% _Cm

—rt ' h=2:6cm.
9:.‘m

B ST S

- )
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1k 070*<lt .
070){23]5

eg =2 030 m
'ONFosois

- _hht*-pis--OOlZ m B
R 30

e ’=__'e',,,| + eol' 0322+ 0.012_:'0.__3_34 m.
ey 0334

H_~0954->c 7
ht _035 :

| en =C i—) xht=7 "663—] x035=0006 m .
[00ht/ . \100x03s) = "7 TN oo

”éz=0.15ht=o.15x'o.35='0.053ni'-
e=eyte+ e, =033 #o.oos J; 0.053'; 0'._3:9"3 m o
e, =e+3ht~005 0393+-—~2~—~005 OSISm
Nera'=3015x'o.51s=:41'52 kem

nxNF-e_ "'J15x4152

bx'&a 10x1400

sl /x—— 1- /x 0268-0561~060

= 3-309
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1316

i
ho026

| E_,'=0.901 |

B iA= mbh—-
15

€ =0.901
ne = 0.07400

5=0.60 } 4= 2390>¢01244—>0k

C,=3.898
e,,- 0.518

=182

0. 074

x100x26=12.827 em?

IA 12.827 .

S A"TH————H’HMS cm?
1.82

8x|A 056]x12827 7]96 cm .;'A ':'.ff,.'—? S

7 to be used DU@IQQSO Em (A 10 64 cm)

(C_‘)_'
SONF O
.- SF

h
A

: 's.he_ar' streﬁgth check. . ... B

"sF'W 4429 -

Member AB

2173 - kgm
4429 . kg

6195 - kg
35 0 em

.[[.

N

ht

o
(¥
w

{
o
' e
=23
o
3

070kl T
= 0.70%2350
= 1.645m -

I

oy = ‘l947k lcm < ~650 cm —>ok
b .-‘%x_b_:gch /x100x26 LTS |

“3.310
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 Page

1ne

, 273 -
M 2173 ol s
¢, NFad9

'6.35'

’ | 80 é'ﬁht.:-‘-‘“:;—{-)--=0.0].2 I.“ ;

e ='eol i e}),' = 0.4_9_1_+ 001250503 m’

e 0503

=———~—l437>1~—>C 7 .

bt o035

o = ——-l—li—) xht=7 — | 645 ) 0.35 =0.005 m- -
- AM0Ght; - \100x 035 B

S ;?2 =015 ht ;_Q_isx0.3520.053--m-..7:__. .

Cemeyte ‘+' e, = 0.5034_0.0_0"5}'o'.=653'=,07:5_6‘1_;m e

035

_-,_e =e+l ht—OOS 0561+—2—;005 0.686m

‘ --'NFxé,;-£'4429xo.686=3_03'3 kg o o

7 [nxNFe, “-;Pgisozzs s
© ¥ bxs, o Yioxidoo -

h 26

=4,557

| '_a oy _;%'x Ll bl % x 0'2866 - 0.6_63_ ~ b.sq’ 'j SDE

E=0912

‘”;'5 080 } ¢ 2922>¢01244—>ok

h 026

CE=0912

. c 4557

o= 005236

e, 0686

=——---=2'.633 . Lo
Ciw183
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A= bhﬂgglész—§E 100 26=: 9076 em?

:-'{i:u——g'om ~5.932 cm?
i L83

Sx:A 0 668x9 076 6063 cm ~A
- to be used D|3@12 50 cm? (A 10 64 cm }
: --shear strength t_:hec_k._'

CUSET 195
/xbxh /x100x26 o

2723 kg/cm <Tb-650 cm »a»ok
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Structure | Secondary Channel " | caleulation o
' (Box Culvert) '

1) genelal _ ‘
This structure is a box culvert to reroute the flow of a secondm y channel now flowing into Bam

River just upstleam from the North ng Road (F lg 1)

The channel should be rerouted upstream so that it discharge into the Baru Rwel upstleam from

the pumping station.

2) catchment area :
Accmdmg to the conﬁgmat:on of the existing secondaly channels in the 'nea the catchment alea

to be covered by the box culvert is indicated in Flg 9. It covers a lar ge part of the Bandal haljo East
dr alnage area. ' , A
The catchment area is 0. 856km2 aud the maxlmum channel length is 1.5km.

3) calcuhtibﬁ of £lésign disch.arege'
‘I‘he equation for dlschaxge calculatmn is
Q=0. 27?8XCSX_CXIXA o
where - L
' Q peak dlschalge (n13/s) _
I : average intensity of ramfall (82 4) (mmlhl)
A catchment area 0. 856) (km2) '
C: run-off coefﬁcwnt (= 0 65)
: _Cs. stmage coefﬁcxent (‘_0.8)

’I“nelefme
Q 10 2n13fs '
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2w

Secondory mel.
— Lei24.452 n

4239 . e wnal

g o IR s /_
- - - 990 @ HVYL : A

-0

Ty e 7' . .

’ l-’! 8
L & s e
~g.45 .

=285

A 4 L - M
a3 )] 20 33 b R ) .:— 28H246 :034 l_‘fi

KA
—
Y

034
124452 L

SECTICN A-A -

It

It

= 0015

A

| 703»0 _—
I

S0

Vo= ! (06 )/ [ 0661 ] ~2.644m[s
B Y TE 2d452) T

Q = .AxV 390x2644—10312”y~:10_.2_0”%

-'%_0._0027_3 s
| .'V—nyny —000273

__?_'2x195+2 ,.—590m_¥J_;
| “2x1_7.95;;_ N f;,-—390m_-'--“'
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SECONDARY CHANNEL

BANDARNARJO EAST
BOX CULVERT -

Name of
Structure

© T Lno AYT L¥3AND XOS = k01

R
SRR D
SR gyt { LS00 g0
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© Fig.2 — THE CATCHMENT AREA TO BE COVERED
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