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(1) Hoop Stress (Internal Pressure) An A7 Stress mnmmmwnuﬁmﬂﬂQ'Lu'na%en'lr
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S, = FXEXTXSMYS
SINANNTT (8a) Wi 4 wRaEnaTT AP 1102
Tondt 8y - Circumferential Stress from Intemnal Pressure
F = Safety Factor from ASME B31.8 TABLE 841, 1.6-1 Basic Design

Factar, F; Location Class 4

= 0.4
E = Weld Joint Factor
= 1.0
T = Temperature Deviation Factor
= 1.0
SMYS = Specify Minimum Yield Strength (X65)
= 65,300 ausienmaiin
KA. W < 0.4 % 1.0x 1.0 x 65,300
S, = 26,120,00 psig
Sa = PD
2w
p = Design pressure = 1,250 Ususim '1?'1~:|‘|.':L"J
3] = Pipe outside Diameter = B.625 1.-;":
tw = Pipe wall thickness = 0.432 ‘I.‘;".l
S. =  1.250X6625 = 09,584.78 Yausmnmain
2X0432
§, = 9,584.78 psig S 26,120.00 UuRITIE .............. (rR2FUTN)

FINNIIATINABUNLGA Hoop stress 11A1 9,584.78 1audiairalia Sddeandidn SMYS x
Safety Factor MiAlumsesnu s sdiiamialilusnnsg i ASME B31.8 Table D-1 AB 26,120.00 s

magailn fanty Sefadviefmanunsoseafuusedusastrshoteldbifsar e

o e -
(2) Total Combine Stress Wantfia Stress MARsIMEWInUTIYNIDITOUTInKaui N
E o om oy . i o - y 4 = '
wwiniufisguilavsussaruiuluiefifaiufiavie laudn Combine Stress AnaliAinendt SMYS x
o s a2 7 &
Safety Factor idluntreenuuummimualilunimz§iu ASME B31.8 Ae 9.584.78 Uausi/m1isiia

Fadedmiefalifeaniowe

v Liladland st 1

i ubuladlad 4 2



srornn mbedusmnrsnAsanden lmsnrrmsadnn s & rurunmlsdsanresmfaamdo Ienanenezuud o esseed

g iePn Intdy adln S-im wasyiisin weeds adn (Intioud) Sfn 6 A3 Ub, 4 () Telfndem Inee aiin Sin unsuisn weads afn (o) $1in 6 i W, $aim (i)
TeRzBualunIRIIAeY Effective Stress SR G 1S Highway Geometric Factor (D = 6.625)
n fi i 1 =
seff = \I['u?[(m _$2) + (52 - 537 + (83-81F] [N figure 15 W1 22 988NA17 AP 1102 120
AINANNTE (12) W 4 TeenaT APl 1102 & = Highway Pavement Type Factor
51 » Circtimfsrantial Stress SN table 2 W7 24 TAAANAT API 1102 = 1.00
s = Longitudinal Stress L - Highway Axial Configuration Factor
§3 = Radial Stress 37N table 2 W7 24 TB4ANETT API 1102 = 1.00
F, = Impact Factar (11480 1,5 AT
(2.1) n19w1 Circumferential Stress (S1) .

91 figure 7 W1 16 1848NAT7 AP| 1102 = 5,00

. - 4] ) ] -
$1 - S. +AS + 5 w = Surface Live Load RRRINWIMRNZOUTIYN 50.5 AU naslzzdiussi

i H Hi

nesyntFummamviassAna mitwinmeadrnusmn (F98s rznn

FINJUNTT (3) Win 4 WBABNATE API 1102 (2007) B At I uRG IR = 20 Fu = 44,0032 tlenish

5. = Circumferential Stress from Earth Load 4517 (AP11102) w=P/A; P=F/4 uat A=144 'fl":
ASH = Cyclic Circumferential Stress from vehicle Load =((d44,093 2)/4) - 11,023 1144
S. = Circumierential Stress fram Intemal Pressure = 76,56 UnusiTein
As,, E 3.00x120%x1.0%x1.0x5x76.55
T Kux BB kD As,, = 1,377,901 eusinriin
an@Aunaz (1) wih 4 9888n&1T API 1102 (2007) S = P(L{w:
K, = Stiffness Factor from Earh Load {tw/D = 0.432/6.625 = 0.07) 2w
A0 figure 3 W 13 AHAANENT API 1102 5 300 San&uNAT (7) wi 4 1auenang APl 1102 (2007)
B, = Burial Factor (H/Bd = 59.06/(6.625+2) = 6.85 Sy N 1,250 x (6,625 - 0.432)
37N figure 4 W1 13 18ABNATT APl 1102 s 1.25 2x0432 "
E, = Excavation Factor (BA/D = (6.625+2)/6.625 = 1,30) = 8,959.78 Uensiiniaein
a7 figure 5 Wi 14 wananas AP 1102 = 1.40 S8 = St AS,4S,
= Unit Weight of Soil = 0.069 = 239.99 +1.377.88 + 8.9.59.?8
b] - Pipe Diameter = 6.625 = 10,577.65 Upudm1aiata
5. = 300 % 1.25 x 1,40 « 0,069 x 6.625 (2.2) n15w1 Longitudinal Stress
= 239,89 susimIneii
52 = AS, —E, x0T x (T2-T1) + V,(S,, + 54 )
A, = So¥ S FRULAIE aingung (10) win 4 paenans APl 1102 (2007)
SinaANnTg (5) Wi 4 ARaEns1T API 1102 (2007)
K, -= Highway Stiffness Factar (w/D = 0.432/6.625 = 0,07) As, = KX Gy kR X LXFixw
s figure 14 Wi1 21 YEU8NAYT APL 1102 = 3.00 sanaunAg (6) wih 4 vaaenans APl 1102 (2007)

it il St 3 1 diulafland dvrim 4



rornmnbsiussnssnuRawandn Iransasuusnboiwsmna

Wit Inuds st 4rim wezudn wmells alfin () S

6 T U, 3 ()

v nalrdhennrsmfasein lanrnazins anhef el

Tlfdem I afn S i wastiddn unada afia (Inousus) $aie 6 Ui e, e (o)

ASL“

E, X OT X (T2-T1)

V.

z

82
52

(2.3)

Cyelic Longltudinal Stress from Highway Vehicle
Highway Stiffness Factar (tw/D = 0.432/6.625 = 0.06)

91 figure 16 w7 23 Asaandts APl 1102 = 7.00
Highway Pavement Type Factor (D = 6.625)

%70 figure 17 Wi 23 1RAANATT API 1102 &= 1.50
Highway Pavement Type Factor

77N Table 2 Wiln 24 YBUANATT APL 1102 = 1.00
Highway Axial Configuration Factor

57N Table 2 Wi 24 IRUANRYF AP 1102 = 1.00

Impact Factor [ﬂ'nuﬁn 1.5 \HAT)

47N Figure 7 Wil 16 ¥BENA17 AP 1102 5.00
76.55 Uausimiaiio

7.00 % 1.50 x 1,00 x 1,00 x 5,00 x 76.55

4,018.87 Upui/m1eiin

Stress (Wasvnmnulapueingmgi

Paison Ratio

0.3

AS,, - E, x OT x (T2-T1) + Vs (5, +5 )

4,018.87 - (30 x10" x 9.0 x 107 x (0)) + (0.30  (239.99+8,959.78 )
6,778.73 Uandinaniia

n1$wn Radial Stress

53

- MAOP

Seff

Seff

53

n

SINAUNT (1) “\J‘lﬁ 4 1EndnT APE 1102

-1.250

Vi x [(s1 -52) + (52-53)7 + (53 -81)7]

V172 x [(10.577.65-8.778.73) + ((6.778.73- (-1,250)% + (-1,250 - 10,577.65)]

JOABDAD < 28,120 ccmrcersscss s rvesmssssssssssssnsssssrassssssssssasasesss aauiula

SINEANTA WA mNLT N TEIRRe9seg@n 1.5 wAs A7 Combine Stress winfiu
10.459.10 Yaud/manaiin Traundn 26,120 Uauianrsiia Sadedwiafeaslifnno oy
dlassndmninesssousmnus 50.5 fu Fusuriulisn uasinindudiegwileviaussasiiluie
HiRedave
(@) Fatigue Gith Weld #n Stress fifmaniudnanssousmnuausinuliin nesvisfuunden
swiieiiie semsA o mivieRregn 1 5 v 0 Sress Wil 4,018 801 lenuimmeiia Bedinlon
i imit Vliigeasda 4,800 ausfanmatn axdu viesclifanaudonofuodeurswirsiety
Vesuihumaieaaiminminss snussynuaurullnuuve
PURUEIANIIIISREY Stress AR M MInYe LTI LSl wlthnnesviituunden
rewhavefuvindised
As, = S XF
RINAUNTE (17) Wi 5 18aenans APl 1102 (2007)

As, = Cyclic Longitudinal Stress from Vehicle Load

F = Safety Factor from ASME B31.8 Table 841,1.6-1
E 0.4

5. = Fatigue Resistance of Girt Weld 571 Table 3 Wil 26 (API 1102)
= 12,000 ﬂﬂuﬁmﬂqﬁn

Sy = 401880 12,000 x 0.4
= 401880 S 4,800 wauiule

. - 3 I o d

(4) Fatigue Longitudinal Weld A8 Stress fifnsnminwinyessoussynituaus il nasvinf

P . R G T 5 =

Lnmzdiumevie nantsA I mFLYiERegaN 1.5 WiRg S1A0 Stress iy 1,377.88 dlewsiienralla Bad
. i ’ &y 4 .

Yenndnad imit ¥gage 4,800 Uausimneatio axiueldlifano @mnefuonzduresediuiy

4 i A ; .
uailBasInwsInIzwInTnaInurmnuaud Ul e MassBaanimosanuAn Stress Aanana i

i ulaflnl §in

fiath
As, S S XF
SINANNIE (20) win 5 YeawEnans AP 1102 (2007)
Asy = Cyclic Longitudina! Stress from Vehicle Load
F = Safety Factor from ASME B31.8 TABLE 8411148
Sy = Fatigue Resistance of Longitudinal
A7n Table 3 i 26 10UONATT AP 1102 = 12,000
As, = 1,377.88 S 12,000 % 0.4
As, = 137788 SABO0.....ccsmmmsimseimsmmmssssmsiemsinisssssss s NUTU A
v ufiuladlnd S 6



Fmsmnmlzdenmemdaande s nefeemn @
Wl leeds nfn 4t wasuhom wods afin (nsusd) 4978 6 A e, Srm )

sprun sz ueedon manaeszus i s F
Tl Ineds afin St wnst e uneds afin (nnuous) e 6 wdn e, Sim (o)

nsedivdhaiy sstiulidauansduons Stress v 4 dedansnildreglunnsTaesfuld un
nusmaimefieiarseg Foumunsviafeianamuaud vouussbifamsidnnsiuiannandin
upasnuTTIR 50.5 Fd Tadnlilan
S
- I ) b 0

; i T
(1) Hoop Stress (Internal Pressure) As A" Stress TiiiaanaauAufitefagluvadanig

FTRanY Circumferential Stress from Intemnal Pressure Sisuax@un el

L8 s FXEXTXSMYS
qnannTT (8a) win 4 AadananT AP 1102
Wd s, = Circumferential Stress from Internal Pressure
F = Safety Factor from ASME B31.8 TABLE B41.1,6-1 Basic Design

Factor, F; Location Class 4

= 0.4
E = Weld Joint Factor
= 1.0
T = Temperature Deviation Factor
= 1.0
SMYS = Specify Minimum Yield Strength (X42)
= 42,100 Upusimzaiio
S = 0.4x1,0x1,0x42,100
5, = 16,840.00 psig
5. = PO
2w
P = Design pressurs = 720 mwiimnrato
o = Pipe outside Diameter = 6.625 fI'J
tw = Pipe wall thickness = 0.432 l-:':l
S, = 720 X 6.625 2 552083 Ususieneiin
2X0.432
§, = 552083 psig S 16,840,00 UBUMMITAE ..o...........(ENFULA)

SINMERTIARaUNLGY Hoop stress T1A7 5,620.83 tsusimimails fidnieand A SMYS x
3 e
Safety Factor 'Fh.ﬂmwnnuwmuhmwnwlummpu ASME B31.8 Table D-1 AR 18,840.00 Uaus

S—
psails Fadu Sadedvefinsrunrnsesiuusaiuaesfrlwinld bl Farouadenin

(2) Total Combine Stress WH1HT4 Stress 174tﬁm'1nﬁwﬂ'nmmnwaq:numn#uﬁudm‘lﬂm
N C % . . i
dwinfuiegwileviawazaonduluviefiisfulvie TanAn Combine Stress daafiAninunds SMYS
de . p *
Safety Factor ﬁ'L-Elumsaanuuummn'munmummj'\u ASME B31.8 Re 16,840 Yausins1aiia 31

tadminfrnblfinasudowis

L3
Puazdnalun1Inmesey Effective Stress flaail

Seff = v 112[(s1 - 52)° + (52 - §3)" + (83 -51)°]
FANANATT (12) Wi 4 18Enang APl 1102

§1 = Circumferential Stress

52 = Longitudinal Stress

s3 - Radial Stress

(2.1) n19un Circumferential Stress (S1)

81 = S, *AS,+ S,

SINANNTT (9) win 4 wRaananT APl 1102 (2007)

5. = Circumferential Stress from Earth Load

.ﬁs,__ = Cycelic Circumferential Stress from vehicle Load
S, = Circumferential Siress from Intemal Pressure
5., = Ko X B xE xYxD

SANENNAT (1) WA 4 ARnanE"T AP 1102 (2007)

v lafiml 4 T

K — Stiffness Factor from Earth Load (tw/D = 0.432/6.625 = 0.06)
a0 figure 3 Wi 13 10UENRT API 1102 3 300
a, = Burial Factor (HBd = 59.06/(6.625+2) = 6.85
F9n figure 4 W1 13 TEABAATT API 1102 = 1.25
B, = Excavation Factor (Bd/D = (6.625+2)/6.625 = 1.30)
a0 figure 5 W1 14 1BUENAYT AP| 1102 = 1.40
& Unit Weight of Soil = 0.069
D = Pipe Diameter = B.625 'I_."I‘"J
Sy = 300 x 1,25 x 1.40 x 0.069 x 6.625
= 230,89 Usuimmeiin
A,Sm_ = K x Gy Rx Lx Fxw
i dliulaflad Srim 8



s nbndusaresmudseedon annararsius o srei Fnsurliad Reuwnaden lasanarrmius wel e i

Tl Faaein Tntids aln Sl wasdsm unails ailn (ntunus) Sade 6 A A, S50 () T leeils ofa 49rim wozndm woads afin (Inounus) $1vin 6 wiim . $7fim (aonvm)
{INAUNTT (5) WN 4 T8ABNATT AP 1102 (2007) (2.2) n79w Longitudinal Stress
Ko - Highway Stiffness Factor (tw/D = 0.432/6.625 = 0.06)
. s2 = AS, —E, % 0T x {T2-T1) + V,(S,, + 5}
[N figure 14 MUT 21 1RENATT API 1102 = 3.00
G, = Highway Geometric Factor (D = 6.625) FIna3N17 (10) Wik 4 IBRENATT API 1102 (2007)
an figure 15 WHi7 22 ARAENANT API 1102 = 1.20
AS‘" = Ky X Gy xRxLxFxw
R = Highway Pavement Type Factor
S0 table 2 w7 24 YE38NAT7 AP 1102 = 1.00 KINANNTE (6) W1 4 10L8nEIz AP| 1102 (2007)
L = Highway Axial Configuration Factor As, = Cyclic Longitudinal Stress from Highway Vehicle
Wintable 2uM224 SRAUBABIEAFI 1102 = W K, =  Highway Stiffness Facior (w/D = 0.432/6.625 = 0.06)
F, - Impact Faclor (AT1N3EN 1.5 1iRg) .
. 4N figure 16 W1 23 18BnanT APl 1102 = 7.00
| figure 7 MW 18 1RUENGTT APl 1102 = 5.00
& r L - - g Gy, = Highway Pavement Type Factor (D = 6.625)
w = Surface Live Load ARsnmunmingnusmmn 50.5 A nizulssdiuugah )
S— R | . N [N figure 17 WU 23 988087 API 1102 = 1.50
ngsUSnnmdsiassAns M IWa L EToLTIYN (1983 “Usznae
- » - R = Highway Pavement Type Factor
AN NURZIRIAE") = 20 HU = 44,0932 Unus; .
x 37N Table 2 WU) 24 1040NRTT AP 1102 = 1.00
M7 (API1102) w=PiA; P=F/4 LaZ A=144 10
L = Highway Axial Configuration Factor
=((44,093.2)/4) = 11,023 1144 )
. K %70 Table 2 U1 24 98480877 API 1102 = 1.00
- 76,55 nudinizaila .
F, = Impact Factor (R8N 1.5 A7)
As,, = 3.00 x 1.20 % 1.00 % 1.00 x 5.00 x 76.55 .
As i 50 Figure 7 Wi 16 988077 API 1102 = 5.00
= 1,377.88 nusiinngatiy ——
= L w = 76.55 aus/mizsil
Sy = P(D-tw)
As, = 7.00 x 1.50 x 1.00 x 1.00 x 5.00 x 76.55
2tw .
- = 4,018.87 Usus/mzaiin
RINANNTT (7) W1 4 1en8TT AP 1102 (2007) 4 .
E, X OT X (T2-T1) = stress assnnizalieualsegamgd
8y, = 720 % (6.625 - 0.432)
oo s v, = Poison Ratio
2x0432
& = 03
= 5,160.83 1lsudmagatio .
52 = S, -E x QT x (T2-T1) + Vs (5,, + S5)
s = S+ AS,+S, & M
52 = 4,018.80 - 30 x10" x 9.0 x 10 x (0) + (0.30 x (239.99 + 5,160.83))

= 239,99 + 1,377.88 + 5,160.83 . >
o 2 = 5,639.10 Usus/misiati
= 6.778.70 Usus/mziailn

(2.3)  n1ewn Radial Stress

53 = -MAOP

sanaunas (11) wih 4 1namnang AP 1102

53 = -720

1 el ] S ] i ladlnd St 10



st Asunmden Insaresnss o i3
Tuhsiniisin Inefa afe Sadm uasai vl ofin (anueusd) $nin 6 v e, S G

Seff V12 x [($1 - S2)° + (82 - 53)° + (S3-51)7]

rrumnindussnren Awosdes e b T eemed

V172 % [(6,778.70~ 5,639.10)" + ((5.639.10- (-720))" + (-720 - 6.778.70)"]

&
==
I

= 6,998.81 < 16,840.... Lueniula

"ﬁrluam‘:ﬁﬁmmwu'i‘msrﬁﬁﬁammﬁﬁ n 1.5 wime 5A7 Combine Stress (Maiy
6.998.81 Ypumatatn fanfaundn 16,840 Uausanieiin fafadwisfnassllAasnudowe
esmiineassourmneue 50.5 #u Ausudnliun uasiwindufegivnievieussaceiilurie
fidafuioe
(3) Fatigue Girth Weld Ag Stress 'ﬁLﬁm'1n\iﬂuﬂnmﬂd:ﬂmmnﬂua’uﬁhﬂﬂm nes-Fuad ey
s Lem A R e TiengAn 1.5 im SiAn Stress wiriu 401880 it Aetioing
N fimit iigagmite 4,800 Unusimaiin axiu eselifiannadoweiindenssineviery
ﬁaé’mﬁuﬂmﬁﬂeuwmﬁwﬁ'mmmuimnuﬁuﬂ wilihimnig
TERTBEANIRTINAGL Stress F‘:Lﬁnqwnﬁwﬁanmmmnﬂuﬁu&im‘tﬂmmzﬁﬂﬁ'wﬁml

. P .
sewitenuviedisail

As, <= S, XF
SINANNTT (17) Wi 5 18-18n8°% API 1102 (2007)
As, = Cyclic Longitudinal Stress from Vehicle Load
F = Safety Factor from ASME B31.8 Table 841.1.6-1
= 0.4
Sie = Fatigue Resistance of Girt Weld 970 Table 3 Wi 26 (APl 1102)
= 12,000 Vlausmngnaiin
Sy = 401880 S 12,000 x 0.4

= 401880 SAB00 oo waniula

= 4 ) .
(4) Fatigue Longitudinal Weld A Stress fifiasamimiinussroussyniiusud il nrevinh
. , B a8 v . W)
Lunmedi eavie uamaAmaus R veRonmgEn 1.5 wiRg 1A Stess i 1,377 88 tauspnriaild Sad
B e 5 d -
YeundnAn® imit Uil¥gege 4,800 Yausmeatio aniuvalifianafmnefusssdurssiedudy
- . . ; -
uaifiaaanusnrzunnssnurmnusus i 7uss @uanisrasaeUAn Stress Aansng il
G
3
As, S S, XF
{INANN7 (20) Wit 5 weaEnaATe APl 1102 (2007)

AS.,,, = Cyelic Longitudinal Stress from Vehicle Load

uin fiutofland <arie 11

Wl Ineds afin 577 wnsui weads ofin (e Sin 6 AT Al S ()
F = Safety Factor from ASME B31.8 TABLE 841.114B
8L = Fatigue Resistance of Longitudinal
%N Table 3 Wi 26 w841ENANT AP 1102 £ 12,000
As, = 1,377.88 S 12,000 x 0.4
As, = 1,377.88 S 4,800.... wauiula

Hh
. )
mnlszdiudnesi sudhuldduanisAnuo Stress vis 4 defandniidtefhunuemossiuld mn
$0 i P e - - - £ e
Teuansdmairmnaeeg Wonuasviefiainemnuiunuussbifiapidnnedudasnanimin

b
WRTOUTINNIUA 50.5 i Paad i

i dulaflnd 4da 12
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madnadasinissaunmh rinuuawm'an-\sﬂmmﬁuﬂnmﬂmuqun—nud’uuaz‘l’au!ma-lﬁ-mmumﬁ

#un"5 Rational Method

sasnssrnmlidusauntsWamniud
ansariud

amaiudiuinlsana (a)

AMLduEaash (1)
dulsz@ninilvauasuanidu ()
dasmssaunodinaumsWanmiud ()
damnmssaunmbdundanisiiamndui
dnmawdui

sueudfi s (4)

ATNNTNTEIHY (1)
dulndaninTlvavasnaniie (C)
dasmsstinmbhudensiieuniud ()
sudaTnssrmivinsWenwiuig (Q)

AmuanFEaYIRsTInATsrLn s Aaua sud s

Q
a
Cc

0.278 x 10° x CIA

Fasniuluauasgadn (Peak Runoff) (m’/s)
dulszdniaasnsivauas

AINEY (mm/hr)

Auvisuriaeu (m?)

snfe/MauTroan

1,536 m’
1053 mm/hr
0.30

0.013 m'/s
2IATUATNUY Wunsn

300 1,236 m’
1053 105.3 mmy/hr
0.95 0.35

0.008 0.013 m/s
0.021 m/s
0.008 soopinduses s

nsoonuuussuuTInmhimamdmuauauduuasiaUduasfiasssund

#1N75 Manning method

Free Board = 0.10 m

D=057m

H=047m

e— W=0.30m —
sluuyswstunmhvasandaiuaufiig
(sweauniamiide mﬁ:m}

plunynessunmi

AMuATaTesmin (W)

anudnsesuiob (0)

srusifladu (Free Board)

AmAmMI (H)
dulsranfanusgusruasfiudimosaunmii (n)
Audmidamaszuneni ()

wduzauifon (P)

fafluamianduaonislva (R)

ATIRIR UL TN (S)
Farnrlualuvaszuamiz ()
dnnnissanoivdsiiann (Q)
anuEsoAamdalunissasdumhunesesiunu (Q)
anuannsnlumssaeiinihanesvsano

Q
Q

n

ARPSY2 1

Farnsvaluvnestunmb (m'/s)

Sunlsrdnianueissrraciumsesannii

Audmidasestuioiy (m')

fafltamansuansiva (m)

AfP

tdunautBun (m)

W+ 2H

AnuatrdurasTasruInin {m/m])
wihdndimdon

0.30 m
0.57 m
0.10 m
0.47 m
0.014

0.14 m’
1.24 m
0.11 m
0.005 m,/m
0.167 m/s
0.021 m/s
0.146 m’/s

IALwWa



mAnnadasTImMssnmhisuasudvm e iuiduddnineudee

#1N75 Rational Method

dasinmssaunmbdunaunsWaiui
dnwnusiui

gurauAminl s (A)

ANuLtneadr (1)
dlszdndnirlvauasuaniveu (C)
FosmissanmidaunisWennviud ()}
dammssrunmbdundenisWenniud
dnwadud

puedudiuinlsanm (4)

At TaIsu (1)
dmlsrandniswauasuanivdu (o)
damnissanmbmdonsiamiui (o)
sudasinissrunohudonisianiui ()

AuuanGwEBYERsINIssunmb AsuuasudINTH R

Q
Q
=

0.278 x 10° x CIA

Fasmieulvauasguan (Peak Runoff) (m’/s)
dudsranfuaoniivauas

AuLue (mm/hr)

Wuvisuiindu (m?)

sndo/Mduiaulan

600 m’
1053 mm/hr
030

0.005 m/s
ERERETEEL I Aunsia

255 345 m?
1053 105.3 mm/hr
0.95 0.35

0.007 0.004 m'/s
0.011 m/s
0.006 seopiuduses m'/s

nsaanuuussuusrunmbhaasdiuddnineudhesn

#1715 Manning method

Free Board = 0.10 m

0.57m

H=047m

e W=03m —»|
suuus st mhvasan fauauAi Y
(memauniamidndudun)

P TE R RE S TR It Rl

ATRINTITITINE (W)

aulnseszunmit (o)

seosiflasiu (Free Board)

AnEmin (H)
dundszdniauzsusrrasiufisosrunmiv (n)
Audmhdasesuoy (a)

wdunawduon (p)

Safldamaniuasnisiua (R)
AMuaR T TaITITmi ()
Fanmsivalumesanmii (Q)
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MATERIAL SAFETY DATA SHEET

Safety data sheet
Conforming to 91/155/CEE

P.T. SUD-CHEMIE INDONESIA and normalisation BTF 01-102

1. IDENTIFICATION
1.4  Designation
Trade name BENTONIL CF
1.2  Supplier
Name P.T. SUD CHEMIE INDONESIA
Address KOSGORO building, 13" floor - JI. M.H. Thamrin No 53
P.O. Box 143 JKWK
Jakarta 10350, INDONESIA
Phaone (62) 21 3140219
Fax (62) 21 334145
Télex 61856 SCINDO A
1.3 Plant P.T. SUD CHEMIE INDONESIA
Address JI. Raya Narogong — Desa Limusnunggal P. 11
Cileungsi, Bogor
Phane 8230124
Fax B230584
2. COMPOSITION / INFORMATION ON INGREDIENTS
21 Chemical characterisation
Sodium bantonite
22 Ingredients that could be hazardous
Free crystalling silica in fine dust < 2%
Fine dust < 7.1 ym = 5%
Breathable content of crystalline silica <0.1%
3 HAZARDOUS IDENTIFICATION

Harmful effect on health
Avoid inhalation or exceeding or occupational fimit value

4. FIRST AID MEASURES
41 General advice
None
42 First aid in case of inhalation
Move to fresh alr
43 First aid in case of skin contact
Wash off with soap and plenty water
4.4 First aid in case eye contact
Rinse immediately with plenty of water for at least 15 mn
4.5 ] id in case of ingestion
Rinse mouth
4.6 edical ad!
None
5. FIRE FIGHTING MEASURES
51 Extinguishing agents
Sprayed water
52 Non suitable extinguishin: ents
Naone
53 Hazards of uct itself - produ - no resulting burnin
None
54 Protective equ t
MNone
6. ACCIDENTAL RELEASE MEASURES
6.1 P ns
Do not breath dust
6.2 Environmental precautions
MNong
6.3 Methods for ning uj
Take up clean material and use as planned. Take up
contaminated material by mechanical means, fill into clean
containers and dispose according o regulations
6.4 Additional information

Mone
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7.2

HANDLING AND STORAGE

Handling
- safe handling advice

Avoid formation of dust and aerosols
- measure to pravent fire and explosions

No special precaitions required

Storage
- requirements for storage rooms
Keep packing tightly closed and dry
- materials not to be stored together
No restrictions
- special conditions for a safe
None

8.1

83

EXPOSURE CONTROL/IPERSONAL PROTECTION

Technical measurement
None

Exposure numbers
CAS number Component Limit value unit

14808-60-7 Quartz (dust form) MAK 0.15 mgim3
Quartziferous dust MAK 4 mglm3

- additional information
None

Personal protection
- hygienic measures
Wash off with warm water and soap

- respiratory protection

In Gase of formation of dus! : dust-mask filter P2
- hand protection

In case of formation of dust : protective gloves
- eye protection

Safety glasses

- skin protection
None

9. PHYSICAL AND CHEMICAL PROPERTIES
91 Appearance
- form Powder
- colour lightly coloured
- smell none
9.2 Physical properties (safety parameters) Value / Unit
Change in form
- mefting point NIA
- boiling point NfA
- flash paint MNIA
- ignition temperature NiA
- autoflammabliity None
- oxidising properties None
. explosive properties None
- explosion limits fower NiA
upper NiA
- VAPOUr pressura NIA
- density 2.6 gflem3
- bullk density 0.8
- solubility Insoluble infwith waler
- PH value 9 - 10.5 {agueous solution 5 gf100 cc of water)
8.3 Other properties
Viscosity Non applicable
10.  StaBILITY AND REACTIVITY
10.1  Conditions to avoid
Avold heat and humidity
10.2  Materials to avoid
Mone
10.3  Hazardous decomposition products
No decomposition if stored and applied as directed
10.4  Additional information

Mone if stored and applied as directed
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11.

ToXICOLOGICAL INFORMATION

111 Acute toxicity
cie Value/Unit
The product has not been tested in animal experiments. The toxicological data has been
taken from products of similar composition
LD50 ORAL/RAT > 5000 mgfka
- Irritations
Moderately irfilating 1o mucous membranes
- Sensitization
Nong
- Additional information
MNaone
11.2  Swur-acute toxicity
No information
11.3  Human effects
Due to raising, light irritation of eyes and or mucous membranes Is
possible.
Dust may render the skin dry and chappy.
In case of prolonged inhalation and/or exceeding of the exposure
limits breathable quartziferous dusl can cause silicosis.
11.4  Additional information
This product contains silicogénique dust
12, EcoLoGH FORMATION
121  Assessment
Not biodegradabie
42.2  Distribution to envire compartments
Mo data available
12,3 Ecotoxicity
No data available
124 Additional infermation

ADX. <002 mgkyg

Heayy metal content
Mone

Additional information
Product is a mineral orgin

13.

134

13.2

14.

15.

16.

DISPOSAL CONSIDERATIONS

Product

- advice disposal
Can be landfilled or incinerated, when In compliance with the
Environmental Protection (Duty of Care) regulation T6/464/EEC.
Contact wasle disposal

Contaminated packaging

- advice disposal

Can be re-used afler emptying and cleaning

TRANSPORT INFORMATION

- Road transpori/inland navigation/aritime transport/Air fransport
Mot a dangerous substance as defined in the above regulations

REGULATORY INFORMATION
The product does not need to be labelled in accordance with EC
directives or respactive national laws

ADDITIONAL INFORMATION
The information presented herein Is belleved to be accurate, butis
not d. It does not rep t any assurance of properties of the
product. The specifications are to be drawn from the

corresponding leaflet.

END OF DOCUMENT
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