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Tond S = Circumferential Stress from Internal Pressure
e il dnife 1

nrumalssSuanzsnuRaonaes: 20 TTHIZINS NN ST

TlEnFm pTinaimg (Inpuaus) S wozUim Judaueing (nwee) i 6 widin i, Sk )

F = Salety Factor from ASME B31.8 TABLE 841.1.6-1 Baslc

Design Factor, F; Location Class 4

= 0.4
E = Weld Joint Factor
= 1.0
T = Temperature Deviation Factor
= 1.0
SMYS = Specify Minimum Yield Strangth (X42)

42,100 Uaus/ais1aii

W 8y = 0.4 x 1.0 1.0 x 42,100
5. < 16,840.00 psig
o = FD
2w
P = Design prassure = 720 ﬂﬂuﬂffm‘r"ld'ﬁ'i
D = Pipe cutside Diameter = 12.750 1':1
w = Pipe wall thickness = 0.375 ﬁv‘l
% = 720 X 12,750 = 14,787 95 lens/mnasiin
2X 0375
5i = 12,240.00 psig = 16,840.00 uauésmmﬁq..,(sau%’u‘iﬁ)

' . . oo
HANMEAFISAALNLIT Hoop stress HA7 12,240.00 Usua/misieia damunanaia SMYS

* ;-J . -
x Safety Factor 1 1slunazaanuuua siiiovuals luanasg1u ASME B31.8 Table D-1 A8 16.840.00

nus/mnseiia Fadil Sabesmenautsnsesiuwsaiuraanialumalelufinreiidewi

- aa o gt
(2) Total Combine Stress WH1UL4 Stress 'nmm'1m.l'1uurm?mmmmmmnmmumu'lﬂ
. [ | i | ‘ e
w1 iwinAufing wilaneuszaouilunefifiafufiane Tana1 Combine Stress AaaiiaTuannn
o v - -
SMYS x Salety Factor #ilrlunsaanuuumufnowia laluninsg i ASME B31.8 fin 16,840 tnua/

-t_ - i ¥ et , -
m13190 Aeaemen il aandene

- t - :
MuasBunlUN1IRTIsaeL Eifective Stress il

seff = N 12[(51 - 52)° + (52 - 83) + (53 -817]
FINAUNTT (12) w:r! 4 TBIENAT7 APl 1102

51 = Circumferential Stress

52 = l.ongitudinal Stress

S3 = Radial Stress

o ularlen sim 2



-

rurumnlesdusmnrsmufaanes ranrrarsuusanoon el FRUERMIRTL By, TR L LS T L TR T2 28, T

TWini Aiimani (Ineis) S wosiiin Julesive e S0 6\%’“ A e (v Ladfiansin pdfinaling (Ineuaus) S7rin wns B danning (s 937 61&6’!\ e, T ()
(2.1) nngun Circumferential Stress (S1) 70 figure 7 W4 16 1RUENATT API 1102 = 50
5 - b - - -
w = Surface Live Load ARSINUTIWUNITILZINN 50.5 sy NgUIsisiuuen
51 = Srle +ﬁsu+ sll: . - ai -, % - el
NIEVIUSIUMAINEIZARASINUIVHINE11EIT0UTINN (B384

AANANNA [9) WNN 4 T8ALENA1T APl 1102 (2007) “UszniAggmusunimianaeafien ) = 20 fu = 44,0032 Unue;

qn7 (API1102) w=P/A; P=F/4 Uz A=144 i3

o = Circumferential Stress from Earth Load
As, = Cyclic Circumferential Stress from vehicie Load SHL0332H " - ki Li
Sy = Circumferential Stress from Internal Pressure a L e
As,, = 11.00 % 1.00 x 1.00 x 1.00 x 5.00 x 76.55
g, K., XB,XE,xxD A& = 421025 Upuamaail
S = P(D-tw)
INAUNNT (1) WU 4 TRUBNAETT AP 1102 (2007) =
- - — -
Ko = Stiffness Factotfram Earth Load (tw/D = 0.375/12.750 = 0.03) AINAUNTS (7) W 4 T8UaNans AP 1102 (2007)
! " =
9N figure 3 WU 13 188417 AP 1102 1.000 S, - 720 x (12,750 - 0.375)
B, = Burial Faclor{l-iﬂid = 59,06/{12.750+2) = 4,00 520378
Fy P +
371 figure 4 wWu 13 18ENE0T APE 1102 = 0.80 = 11.880,00 Uaus/mAgiaiin
= i d/D = (12.750+2)/12. =11
= Excavation Fac.tor (B i ¥12.750 6) .8 = 5+ A 5,45,
/70 fi 5 MU 14 188Na07 API 1102 = 1.12
e = 59119+ 4:210.25 + 11,880.00
. Unit Weight of Sail - 0.050 ) = 16.681.44 Unusmnsatia
o} S Pipe Diameter = 12.750 U3
(2.2) n19w Longitudinal Stress
Sy = 1,000 x 0.60 % 1,12 » 0.089 x 12,750
= 591.19 vlaup/mn3naiia 8 = As,, - E, x O x (T2-T1) + V{8, + S, )
As,, = Ky X Gy X R L X Fxw ANANNAT (10) U7 4 BBABNATT API 1102 (2007)
RINANNTT (5) WU 4 vRAUBNATT AP| 1102 (2007) As, = K, xG,xRxLxFxw
Ko = Highway Stiffness Factor (tw/D = 0.376/12.750 = 0.03) ) “1:'1 A GBS AP 1102:(2007)
90 figure 14 WA 21 T8BNA"T AP 1102 = 11.00
As, = Cyclic Longitudinal Stress from Highway Vehicle
Gy, = Highway Geometric Factor (D = 12.750)
99N figure 15 m:'\ 22 1HaBnanT APl 1102 = 1.00 L = Highway Stiffness Factor (tw/D = 0.375/12.750 = 0.03}
R = Highway Pavement Type Factor a7n figure 16 Wi 23 TaaiEnas APL 1102 = 9.00
-
37N table 2 WU 24 18ENA77 AP 1102 = 1.00 G, = Highway Pavement Type Factor (D = 12.750)
L = Highway Axial Configuration Factor 570 figure 17 WU 23 1808NA°T API 1102 = 1.25
/N table 2 WWN 24 18BNATT AP 1102 = 1.00 R = Highway Pavement Type Factor
F - Impact Factor (A94AN 1.5 1RT) 40 Table 2 W1 24 FBUBNAT API 1102 = 1.00

A dnilnsle dnin 3 v iuladlon 47 4



ParwnmlizdiusanssruRaeanses) zanmorrsius o e

rmunnbsiuennssnfaoseey aranmarsius wenesrmi
ifauein aviilnnin (Ineeie) Sai wos i JuFauring (rmes) S 61.|3'§n tiEm, Sim (m)

Ll rafinaiiva (Intsaum) <1ris wast B Julansing (Miwacd) 5 6u‘r§n s S (i
L = Highway Axtal Configuration Factor
47N Table 2 “1:‘1 24 4eaiEnant AP 1102 - 1.00
F = Impact Factor (A7INAN 1.6 WRT)
990 Figure 7 WA 16 TOAENATT API 1102 = 5.00
w = 76.55 Uanm/manein
As, = 9.00 x 1.25 x 1.00 x 1.00 x 1.00 x 5.00 x 76.55
= 4.305.94 vleus/ensaiia
E, X OIT X (T2-T1) = Stress iWinsnmsulAnuslaegomgd
v, = Poison Ratio
= 0.3
s2 g AS,, -E, x QT x (T2-T1) + Vs (8, +8,)
s2 = 4,305.94 - (30 10° x 9.0 % 0% x {0}) +(0.30 % {591.19 + 11,880.,00))

= 8,047.22 Uausimninata

(2.3) n19w Radial Stress

s3 = - MAOP

O
FINANNTT (11) MU 4 TRAUBNATT API 1102

53 B -720
seft = V12x [(s1-82) + (52 - 83)° + (83 -§1)7]
seff = Vizx [(16,681.44 - 8,047.22)" + ((8,047.22 - (-720)) + (-720 - 16,681 44)]

1B OT0A 72 A BB e s ashimasc it weasuln

- L -d ! ' - ! _gn
AMMEANITATUAIN LR TN N B2 198 AN 1.5 wAs A1 Combine Stress wn1iL
15,070.17 Unum/mizafia TAnoanad 16,840 Yeus/mizisila Jabarmenigasiufieasudene
4 ¥ gl AL b B e ] N
HawIninninuasoLsnaune 50.5 M Fususnul iy wesiwinduiegmiianauszadiaiuiy
D I
nenfaTuEave
. - - - % Py e 1 |
(3) Fatigue Gitth Weld fa Stress Fuiiss minvtineassaussyniuausiulilun nzzvinfiuun
4 e . iy At ' it - .
@anrsunameiune HansAandmiinefinegin 1.5 weg SlA0 Stress iU 4,305.86 Uaua/
- A R .. S . g WO W i 4
FAT7e A eEna AT limit lugeania 4,800 deun/miseiin anii veszlufinaoiiuved

H W W 4 v Vo '
u.u'JLdﬁu?:‘mwrmnu‘nanul.ﬂuumummmnuwunmqmuimnuﬁumulﬂmmmn

- o~ 8o e a o
FIEASBUANTIIATIRALY Stress NINASINUIUMUNTEIIOUIIY NN tmumu‘l.ﬂmni:mﬂ (IRE ]
- Pt e
MaNTEVIENUManRIu
Asy, = S, XF

FANAUNIT (17) M1 5 1BUBNATT AP 1102 {2007}

ASLH = Cycelic Longitudinal Stress from Vehicle Load
F = Safety Factor from ASME B31.8 Table B41.1.6-1
= 0.4
Sis = Fatigue Resistance of Git Weld 37N Table 3 ‘m;ﬂ 26 (AP 1102)

= 12,000 Uaua/msnaia
s = 4,305.86 < 12,000 x 0.4
B 4,305.86 < 4,800 nanfula

) o o o w o N
(4) Fatigue Longitudinal Weld ## Stress 71 1 manunminaaasou sy nfi uaustulilun
- J - b - - - i J Id - ’ ) - ~
nezyvfiuuensdLmnmn HanTATuAtS Wi meT e eg@n 1.5 W TIR7 Stress Wty 4,210.47 Uausy
e P . v . Fo oy b 4
Frr19is Aagaunenanani imit lalugage 4,800 eua/m1maila ashumaluferaniewiediuug
; oy 4 M . a
prifupaadunlussifissunatnuranszunnasarourmnusueuliiniune seaz@uang
FEYRAEUAT Stress AINATT AT
As, < s,XF

FANEUNTT (20) w7 5 1U8NATT AP 1102 (2007)

As. = Cyclic Longitudinal Stress from Vehicle Load
F = Safety Factor from ASME B31.8 TABLE 841.1148
-y = Fatigue Resistance of Longitudinal
571 Table 3 1-‘1:'1 26 unalananT AP 1102 = 12,000
As, = 421017 < 12,000 x 0.4
As, = 421017<4800.. waufuila

N ] S L B N
mslszfiuriany szshilaniuaniaAiugn Stress 14 4 sesnaailaeg lunumfseniule

- b O, 7 i G
WNTBLARIIWan IR ey nouuLssan e Tt unuues i faa i punaduilesnsn

dngsazoussnauI 50.5 i iauaulilin
ot & by
waganIm 19 6 12 AAUANBIIUAN 1.5 AT

y s My wer A
(1) Hoop Stress (Internal Pressure) A A" Stress ‘nl.ﬂﬂ'irmMwﬂunwmﬂqhﬂﬂimw

meaanel Circumferental Stress from Internal Pressure Hanuazifum fatl

i (larlend S 5

A adlaslau S &



Fnrunstdusnnrsnuiseanees nranirrarns o e R

LiflsuFn mnaTmaiv (Innaaus) Saiim was i Yulamsing (mwna) $7R buhfm Almw SR ()

Sk < FXEXTXSMYS
{INAKNTE (Ba) H'L:”l 4 848NA877 APl 1102
TNJ'T'I'I S, = Circumferential Stress from Internal Pressure
F = Safety Faclor from ASME B231.8 TABLE 841,1.6-1 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 Uauaens i
A ) < 0.4 %1.0x1.0x42,100
&, < 16,840.00 psig
54 = PD
2w
= Design pressure = 720 Uﬂuﬁﬂﬁﬂeﬁf}
] = Pipe oulside Diameter = 6.625 f:'}
tw = Pipe wall thickness = 0.280 f:fl
& = 720 X 6.625 = 8,517.86 1laua/m st
2X 0280
S, = 851786 psig < 16,840.00 Usua/mnsniia ..............(exdule)

RINANIAIIRRBLWLAT Hoop stress TR 8,517.86 Unuemisielia auagnonat SMYS x

fy iy .
Safety Facior # 1o lunisasnwuusud nnuuale luuimsgiu ASME B31.8 Table D-1 A8 16,840.00

- - '
-

Ususimizaiia Audu Aadesmanimananznresiunssiumsanie unslnlufaranadany

(2) Total Combine Stress wiuDa Stress F[Lﬁnmn&wﬁnwmmﬂqmumnﬁ waurnitl
11 YmiinauRiey wileneuszasaslunai iinfudns Tana1 Combine Stress RaafiATRLNT
SMYS x Safety Factor AalunizeanuuLaisd ﬁwum'l.f;'{ummgw ASME B31.8 fie 16,840 Laus/
o9t Saftermeralifinaesidnng

sreaziBuaunisRIIaany Effective Stress Tiatl

seffi = N 1[(s1-52 + (5253 + (53-51)]
RINAUNTT (12) “'I:l."'! 4 9R9EnNH19 AP 1102

rurunmbziumnrziaanoes rran e aruus st R

6u‘n}‘n Ui, S ()

st arsfinaima (1 8 <7 wazt A e ing {mm) St
51 = Circumferential Stress
52 = Longiludinal Stress
53 = Radial Stress

(2.1) n19w7 Circumferential Stress (S1)

51

SHI +A5H + Sl!l

He

As

(1

FANAUNIT (Q) WU 4 1BAENa77 API 1102 (2007)
Circumferential Stress from Earth Load
Cyclic Circumferential Stress from vehicle Load

Circumferential Stress from Internal Pressure

K, xB,xE xYxD

FINANATT (1) ¥U1 4 18NaTT APl 1102 (2007)

Stifiness Factor from Earth Load (bw/D = 0.280/6.625 = 0.04)

A1 figure 3 Wi 13 Taians s API 1102 =
Burial Factor (H/Bd = 59.06/(6.625+2) = 6.85

{70 figure 4 H"I..I."\ 13 1R08NA"7 APl 1102 =
Excavation Factor (Bd/l} = (6.625+2)/6.625 = 1.30)
q7n figure & m:'} 14 1RUENATT AP 1102 =
Unit Weight of Soil = 0.062
Pipe Diamater = 6.625 ‘I.‘:".l
500 % 1.05 x 1.40 x 0.069 x 6.626

335.99 1laus/mstia

K, x Gy xRxLxFxw

FINAUNIT (5) MU 4 1BENETT APl 1102 (2007)
Highway Stiffness Factor {tw/D = 0.280/6.625 = 0.04)
/71 figure 14 ¥4 21 19-REN87T APl 1102 =

Highway Geometric Factor (D = 6.625)

1]

57N figure 15 WU 22 18ENATT AP 1102

Highway Pavement Type Factor

47N table 2 W41 24 1RAENATT AP 1102

500

1.05

1.40

7.50

0.90

1.00

Ui dularleu e 7

w3 fiulagle S
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Lulfianiten prdnina v (nranus) S9im west “|uitu1.|a;1'r|r.| ) AR

Tsarzr s s munnn e A

6u‘:tﬁ1 Ui §Tm (o)

As
As

Hh

Highway Axial Configuration Factor

1
=
o
S

4N table 2 Y1 24 T838NATT API 1102
impact Factor (ATINAN 1.5 LiAT)

AN figure 7 Wi 16 483i0NAT3 API 1102 = 5.00
Surface Live Load ﬁmwnﬁ‘mﬂnmu?mn 50.5 #u nstlszifiunsad
n?:w"m?mmuﬁ'w'm:ﬁmmm:'wﬁnmm-nmmmmn :f;'mﬁc
"ﬂe:mnéﬁ'ﬁmamm'}mmeﬁmﬂ“) = 20 F = 44,0032 Yaus;
gna (API1102) w=P/A; P=F/4 URL A=144 i

=(({44,093.2)/4) = 11,023 1144

76.55 Usus/miznsin

7.50 x 0.90 x 1.00 x 1.00 x 5.00 x 76.55

2,583.56 1leun/mnaatin

P{D-twi

2w

RINANNIT (T) WU 4 uBaEnans AP 1102 (2007)
720 x (6.625 - 0.280)
2x0.280

8,157.86 Uauamnsnia

s +As

i N 5H|

335.99 + 2,583.56 + 8,157 .86

11.077.41 Unuerang i

(2.2) n79w Longitudinal Stress

52

AS,, ~E, % OT x (T2-T1) + V{8, + S, )

SANALNTT (10) U7 4 TRAENEITAPI 1102 (2007)

AS‘.R

K,2G, xRxLxFxw

As,

Lh

FINAUNTT (B) MW 4 RUENAETT API 1102 (2007)

Cyclic Langitudinal Stress from Highway Vehicle
Highway Stiffness Factor (tw/D = 0.280/6.625 = 0.04)

-
510 figure 16 WU 23 1808NA°T APl 1102 = 7.50

maunmlrsfiusnnrzaufsanne Trzan r arsuus SN BT

o mninaiien (Ineous) Soi wns i Julemstng trimess) S

61|‘m’w e, e )

G

Lh

As

Lh

E, X AT X (T2-T1)

Highway Pavement Type Factor (D = 6.625)

0 figure 17 Wiin 23 YaEnans APl 1102 - 1.50
Highway Pavement Type Faclor

7N Table 2 'H‘N"‘I 24 1HURNATT APl 1102 = 1.00
Highway Axial Configuration Factor

%71 Table 2 "l»n:’! 24 1008na17 APl 1102 = 1.00
Impact Factor (AIMMAN 1.5 1WAT)

70 Figure 7 7 18 waaienans APl 1102 = 5.00
76.55 Ynus/snmetia

7.50 % 1.50 x 1.00 x 1.00x 5.00 x 76.565

4,305.94 Upnm/ansaiia

Stress ilaaannnizlasuusaguuund

v, Paison Ratio
0.3
52 AS,, - E, x OT x (T2-T1) + Vs (S, +5,,)
82 4305.94 - (30 x10" x 9.0 x 107 % (0)) + (0.30 x (335.99 + 8,157.86))
6.854.01 Vpus/enziatl
(2.3)  m9w Radial Stress
s3 - MAOP
FAINAUNIT (1) 1.&1.:'1 4 1838na13 APl 1102
53 -720
Seii = V12x[(51-82F + (52— 83)% + (53 - 1))
Seff = N12x[11.077.41-6,854.01F + ((6.854.01 - (-720)f + (-720 — 11,077.41¥]
= 10,363.26 < 16.840 mausuln

o ! ! 'a ! ; L
AMEANTTATUILWLI NIV VA8 EN 1.5 WHAT A1 Combine Stress WMy

10,352.26 Yaus/mizaiia TRenndn 16,840 Upusimiaails Jafiaamantgsz lufissodowae

- Y. R T 1 g
(UBIRINUINUNUESTOUTTNTWIM 50.5 HU Fuauultn LLE:1..1'11»!1471ﬂuﬂﬂqmﬁﬂﬂﬂuﬁ:ﬂﬂ’mﬁlﬂu

naviaiuHme

i el 4

1w ulaslau i



sgsnnnbmiusnnzsmfacnse s e arsiusane IR
Wi parinadma (nowans) S7im waz B Yl (run) S0 6u‘n§n dsm S )

(3) Fatigue Girth Weld A Stress filfinamimminasssausmniususmdlian nzsinfiuu
Fenrznnameiune usnisAuandwILNeReeyRn 15 Wi il Stress Wff 4,305.86 Uans/
p7efia BedaniannanAni limit T.fhﬁﬁmnﬁﬂ 4,800 tlava/mnnsia axiu nesslufaeanfeveh
I.LWJHﬂu?m’j’&%‘;ﬂﬁlﬂ;BﬁuLﬂuﬂﬁL'Ijﬂqnﬂﬂ‘mul;"mﬂﬂ'ﬂﬂdﬂ'l'U?ﬂ:ﬂLLﬁlur-;'lulﬂN“luu\‘;B

Sz ELANIAIAREY Stress TAA IMININYessoLsM T ua Ul NI M

- At -1
WanNsEananunelaall

As, = S XF
FINAUNIT (17) H‘I:W 5 488Na17 AP 1102 (2007)
AS. W o= Cyclic Longitudinal Stress from Vehicle Load
F = Safety Factor from ASME B31.8 Table 841.1.6-1
= 0.4
S = Fatigue Resistance of Girt Weld 470 Table 3 i 26 (AP 1102)
= 12,000 Yammimsrsiio
S = 4,305.86 < 12,000 x 0.4

= 4,305.86 < 4,800 saniuln

(4) Fatigue Longitudinal Weld 7@ Stress !"fLﬁmwm}wﬁn'ﬂmmurmnﬁﬂuéuhulﬂm
nrsvinfwnsduTema Ban1sA uamdMIUNefianeegin 1.5 wies A Stress WL 2583.52
vpusansiia dedasnenanai limit 12lugage 4,800 Vauenansia asiunelidnaudonod
LLu'Jm:L':'n.l'naaﬁaémﬂuumﬁmmq’murqn‘i:wn'.lmi'nmmnuémiw'l.ﬂmuuﬁa uasdunng
m1aReLA Stress Aenana fiReil

As, = S, XF

SIMANNTT (20) YU 5 veuandnT API 1102 (2007)

As,, = Cyclic Longitudinal Stress from Vehicle Load
F = Safety Factor from ASME B31.8 TABLE 841.114B
S = Fatigue Resistance of Longitudinal
47N Table 3 W7 26 T03EN&T API 1102 = 12,000
As, = 2,583.52 < 12,000 x 0.4
As, =  2583.52<4800 nandula

Hh
g oy S0 . O SR I U ol
nanlezfiunany axdiulainanisAiue Stress vis 4 1adsngaiiatag hunumfeeniule

. GoMm g w Cow g = - = g
wrususamantaRaag lnouuasentaRatsmsiunues bifinao @ esiudesnsin

£ o et
vt uTsAnITe 50.5 M aaanulian

A3 el i 1
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nsehuadasinssaunaihnauuazudsnisWaiunsanidaluquiiak (Block Valve Station)
#1N"5 Rational Method Q = 0278x10°xCIA
Q = Fasnbduluauasgedn (Peak Runoff) (m’/s)
c = fulstAvdvasmsivauas
I = ALuNY (mm/hr)

A= Audsurindu (m?)
dasnssiunoidunaunsiendiui
anmaiui = snfr/Mduinanlan
eIz (A) = 870 m
AUt uadru (1) = 112.3 mm/hr
Sunlszanénsnauasuaniieu (o) = 0.30
dasin1ssrunudhnauntswaiud () = 0.008 m’/s
dasinesruruhduussn siaiud
anm e udt = 21A15 AunsIe
aureAuAFindsana (a) = 130 740 m?
AULTu DAY (1) = 1173 1123 mm/hr
fulsravamsivauasuaaiteu (C) = 095 0.35
dasnsszunmhudomswWanniui () = 0.004 0.008 m’/s
saudaTimIssunoudaentswieiuiudi (Q) = 0.012 m’/s
ANuUanEvavEasINTTrLnahnautRzuden1sWeiui = 0.004 sespindiucer s

msaanuuusasanmhuasandniuqudiam (Block Valve Station)

0.57 m

#UNNS Manning method Q = AR®”® Sm;" n
Q = dasmsivaluniosyunmii (m'/s)
Free Board = 0.10 m no o= dnlssAndenuususruasiufiinesanmin
E A = Audwidanestunotn (m?)
| ; R = fafluamaasvasnisiua (m)
o I = A/JP
— O m 5 = P = i&unaudlun (m)
sluuusesznahaasgan fiaruguiiw = Wit g
(swpauniamindndindon) S = AnuatatuUaTINTELILT (m/m)
Anndauaudie

BSS
sUuLLTI9TEIN = wihdadmdon
AT TENENT (W) = 0.30 m
AMNENT TR (D) B D.57 m
sruviflasu |Free Board) = 0.10 m
AuEmin (H) = 0.47 m
fulssananuvsustuasdufirossunmin (n) - 0.014
Audmindameszinoii (4) - 0.14 i
wduvaudon (P) = 1.24 m
Fafluamansuasnsiva (R) = 011 m
AnuaIatuaTesInen () = 0.005 m/m
dnsmsivalumessunmii (Q) - 0.167 m’/s
dnsinssaunsihuanian (Q) - 0.012 m’/s
ANuANsaAvwmanTuntsTavsuihaassestun (Q) = 0.155 m/s

AnuAnsalunissasduiaassesiuny = wluawn



nsanatdasinissaunohnauuamdinsiannuddnoudasy

#unns Rational Method

dnsnrssiunudrdunauniswaniiui
Snu A udt

aueuAsuindsana (a)

ALy uadHy (1)
fulszAndmsivauasuanitdu (C)
Fasanrsszunumhnaunsieiuniudd (Q)
dnsin1ssrunmiduudantsiainviui
anwauedul

wuafudAsutinssnn (4)

AU Tasru (1)
Aunlszangnisuauasuaniidu (C)
Fasarssrunmimdvntsiaviudg (@)
sudasinssrunmiudenTieuniu (Q)

auLanAwIRYEasINITsELnmihAaunazua A TWRIYIUA

Q
Q
C

0.278 x 10¥ x CIA
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1123 mm/hr
0.30

0.008 m’/s
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70 800 m’
1123 1123 mm/hr
0.95 0.35

0.002 0.009 m’/s
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Free Board = 0.10 m

D=057m
0.47 m
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ANEnT st (D)

srusiflady (Free Board)

L& (H)
fulsrandauuguszuasiudTiosaunmii (n)
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anuaIsaaudntunissassuhaneseszune (Q)
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Q
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n

AR¥ sV

darmstualuviessuna (m'/s)
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Fafluadanitasnisua (m)

AP

w@unawdon (m)

W+ 2H
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anidauauin
BSS

widadiudoy
0.30 m
0.57 m
0.10 m
0.47 m
0.014
014 m’
124 m
0.11 m
0.005 m/m
0.167 m’/s
0.011 m’/s
0.156 m*/s
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MATERIAL SAFETY DATA SHEET

Safety data sheet
Conforming to 91/155/CEE

e s and normalisation BTF 01-102

1. IDENTIFICATION
1.1  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
Phone (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
Phone 8230124
Fax 8230584
2. COMPOSITION / INFORMATION ON INGREDIENTS
21 Chemical characterisation
Sodium bentonite
22 Ingredients that could be hazardous
Free crystailine silica in fine dust < 2%
Fine dust< 7.1 pm <5%
Breathable contenl of crystalline siica <0.1%
3. HAZARDOUS IDENTIFICATION

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

4. FIRST AID MEASURES
4.1 General advice
MNone
4.2 First aid in case of inhalation
Move to fresh air
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 First aid in case of ingestion
Rinse mouth
4.6 Medical advice
Nane
S FIRE FIGHTING MEASURES
5.1 Extinguishing agents
Sprayed water
52 Non suitable extinguishing agents
Nena
53 Hazards of the product itself - product in burning - no resultin
None
54 Protective equipment
MNone
6. ACCIDENTAL RELEASE MEASURES
6.1 Personal precautions
Do not breath dust
6.2 Environmental precautions
None
6.3 Methods for cleaning up
Take up clean material and use as planned. Take up
contaminated material by mechanical means, fill into clean
containers and dispose according to reqgulations
6.4 Additional information

MNone

Product name : BENTONIL CF
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7. HANDLING AND STORAGE 9; PHYSICAL AND CHEMICAL PROPERTIES

T4 Handling 9.1 Appearance
- safe handling advice N
Avoid formation of dust and aerosols 7 mr E;:m:ea;olwre d
- measure lo prevent fire and explosions _amall i
Ne special precautions required
9.2 Physical properties (safety parameters) Value / Unit

7.2 Storage
- requirements for storage rooms
Keep packing tightly closed and dry
- materials not to be stored together

Change in form

Nao restrictions - melting point N/A
- special conditions for a safe - bailing paoint NiA
Nane - flash paint NiA
- ignition temperature NIA
- autoflamm ability None
- oxidising properties None
8. EXPOSURE CONTROL/IPERSONAL PROTECTION eablccive firearie tone
: - explosion limits lower MNIA
81 Technical measurement ol upper NJA
None - vapour presstre NIA
- density 2.6 glem3
8.2 Exposure numbers - bullk density 0.8
e _ - solubility Insoluble infwith water
CASnumber _ Componhent Limit value unit - PH value 9- 10.5 (aqueous solution 5 g/100 cc of water)
14808-60-7 Quartz (dust form) MAK 0.15 mgim3
Quartziferous dust MAK 4 mg/m3 a3 Other properties
- additional information Viscosity Non applicable
Mone
83  Personal protection 10.  STABILITY AND REACTIVITY

- hygienic measures
Wash off with warm waler and soap 101 Conditions to avoid
- respiratory protection Avoid heat and humidity
In case of farmation of dust : dust-mask filter P2
10.2  Materials to avoid
- hand protection

In case of formation of dust : protective gloves None
- eye protection 10.3 H d d position product
Safety glasses No decomposition if stored and applied as directed
- skin protection 10.4  Additional information
L
e MNone if stored and applied as directed
Product name : BENTONIL CF Edition of 02.05.2005 Product name : BENTONIL CF Edition of 02.05.2005
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1.

TOXICOLOGICAL INFORMATION

111 Acute toxicity
Typelspecies 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 mag/ka
- Irritations
Maoderately irritating to mucous membranes
- Sensitization
MNone
- Additional information
None
11.2  Sur-acute toxicity
No information
11.3  Human effects
Due to raising, light irritation of eyes and or mucous membranes s
possible.
Dust may render the skin dry and chappy.
In case of prolonged inhalation and/or exceeding of the exposure
limits breathable quartziferous dust can cause silicosis.
11.4  Additional information
This product contains silicogenique dust
12. ECOLOGICAL INFORMATION
121 Assessment
Mot biodegradable
12.2  Distribution to i tal partment:
No data available
12.3  Ecotoxicity
No data avallable
124  Additional information

AOQX, 1= 0.02 mgikg

Heavy metal content
None

Additional information
Product is a mineral origin

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 76/464/EEC.
Contact waste disposal

Contaminated packaging
- advice disposal
Can be re-used after emptying and cleaning
TRANSPORT INFORMATION
- Road transport/iniand navigation/Marnitime transport/Air transport
Not 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 respective national laws

ADDITIONAL INFORMATION
The information presented herein is believed to be accurate, but is
notl warranted, It does not represant any assurance of properties of the
product. The specifications are to be drawn from the

corresponding leafiet,

END OF THE DOCUMENT
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