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0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 09 1.0 1.2 1.5 2.0 5.0

0.1 {0.019 0.037 0.053 0.067 0.079 0.080 0.097 0.103 0.108 0.112 0.117 0.121 4124 0.128
6.2 [0.037 0.072 0.130 0.131 0.155 0.174 0.180 0.202. 0.211 0219 0.229 (.238-0.244 0.243
0.3 [0.053 0103 0.149 0.190 0.224 0.252 0274 0.292 0.306 0318 0.333 0.345 0.355 c.wao
0.4 0670 0.131 0.190 0.241 0.284 0.320 0.349 0373 0.391 0405 0425 0440 0454 0.460
6.5 | 0079 0.155 0.224 0.284 0.336 0.379 0.414 0441 0463 048] 0505 0525 0.540 0.548
0.6 |0.080 0.174 0.252 0.320 o.uwc 0.428 0.467 0.499 (.524 0.544 (1.572 0.596 0.613 0.624-
0.7 10097 0.189 0.274 0.349 0.414 0467 0.511 0.546 0584 0.597 0.628 0.650°0.674 0.688
0.8 |0.103 0202 0.292 0373 0441 0499 0.546 0.584 0.615 0.639 0.674 0703 0.725 0.740
6.9 10108 0.211 0306 0.391 0.463 0.524 0.574 0.615 0.647 0.673 0711 0742 0.766 0784
1.0 10.112 0219 0318 0405 0481-0.544 0.597 0.639 0.673 0.701 0.740 0.774 0.800 0.8'6
1.2 {0.117 0.229 0.333 0425 0.505 0.572 0.628 0.674 0.711 0.740 0.783 0.820 0.849 0.868
1.5 10121 0238 0.345 0.440 0.525 0.596 0.650 0.703 0.742 0.774 0.820 0.861 0.894 0916
2.0 |0.124 0244 0355 0.454 0.540 0.613 0.674 0.725 0.766 0.800 0.849 0.894 0.930 0.956

* Influence coefficients for solution of Holl's and Newmark's integration of the Boussinesq equation for vertical stress.



Ay el 2,501 el 2,81 4

() azys po A e sy dusle Tl Baluy pabnied VoA = Jadl Jalan U
' s iS5 ki s Tl Bolary painind oE = Jad | Jolas Do J
VA = ! Jalas Wl 5 Dl 0 Gy Ko 3555 perbeny dimds Tl Bsloy piniead o6 = Jodi o o
B Rl g /ot
i alan Bcs0.20
' ; . P4chtn
Gt we v r%o-‘g}h.}ﬂ,_,lc.s.uiltﬁ JSss o ady J—,Yl.t";” e
 J o I o o LS g E

\ g g e 7’*'7/ /j

- - . 7R A

okt by o

T o RS
ad i [

e ad Y gt 'L’ .
- i/ (Concrete Arch) gl > sie -¥

RS c._.l..J cobd.-“ :JL.’..‘,'Ll A e ,.J.é;:....; !’Ji:\,}.&l J.-Lu i:ha- o
! ub}ihww/ N AW A
uﬂ@drwluu}lwﬂ.ﬁpw LJJ\-J.JIJJLMAJBUJ

p35 3] Vo Ipnie 020 1) oo Rich o el o2 andy ¢ i1 g

P b laers ' R H W & I EA WP AR FEI
Bce0.20
- i . P—i}/«; Bz min f
o ERSTp =
X ¥ 8o A C»":' FRADS : B | i:DM AO mir
art,i E
Be/4 i minf

-

. i ) e 2" oo
: J{H'ﬂf-}’i;)l(ﬁ . ch/Q mir:

\ ._drﬁ,au-/_,’

Chl gl




A4 Seadl 28U
[} Az y 3

VLV = Jadl Jabae s i 2epdll eda u—h-')

== N

I phe o desie Daebe o padl Bl opmuldl 0 TR
( Embankment) wdall ewipell iy Jae ghie 5 Ieagehll
' s ¥l O W,
a3 plaas gy i ol By pll] ghall el 2 YT UL
(Positive Projecting Conduits)
a3 dady agpeted] el Daps e DT ads 5 Jad Joles dnzass
a3 ke e 350 5 gl ol el e U4
Loy Jukf Joban ool 2551 ihslall 5eass
(4.) L =A /AN -xq) .

I3
U

(Sl &) el Jadl s L
(cAoy U] ypmlll plaie JS2 Jalas : A

(Shimy &) goed) tppllt o Julas = N

all 25 AR

(s

V10 = Jadl Jabre Mo b da il oda 35,

D unE g J” r--i*':z'
ippeldi arde pingty g5l JSS e Gaidt g G R STICRPR N e
Ly

By v |

\CJ""

TV PEVPWAISRCINES (LT 5 DRI PN I PESPUE IS gy DLy ST

CPI NNy

|
eh i\ aada . aid TN
/, {/ »

Bc/8,.10 minjt RN AR

Y &J"" RIS PeIeY S



v- drnll 28U

PYRPRPRIPIRN I HTEA LN 3] PO PP SEV W [ OV YRR P

& sl
pared

aoleiagy  (rame

: £
5! Adet i 1 obry
Larbt Bl

soslenas (53 A dppme w83 8209

ol R4l 7 .

{cotasy A ) L.U.’.Uvéu.l_hul L‘,l;;_',._‘.,:lii’ulgh.h:.-.g.}ph‘ 3
A olasy L Cand) w2 k,m“,..i;lpug%;nkmiw;ww@ il g
L.;!.ul,,..i,lmbviu,f,rn;,,ﬁ.A. Jolad! 13y
(0-i) Jpadt oo Slaas (N) ol Jalae D

N 5yl o o Jabas o5 (0-£) 3y

Class of Be_dding Value of N
Pipe Shape : Circular
A (reinforced cradle) 0.421 w 0.505
A funreinforced cradle) 0.505 to 0.636
B 0.707
C 0.840
D 1310

(—£) dputl oo Jhamy (XY Juladl dady

X r:i l‘-‘-‘ J_,J’_'

Fraction of Value of x
Pipe Subjected . -
10 Lateral Pres- .Class A Bedding Other than Class A Beddy
sure Circnlar Pipe Circutar Pipe
m 0.150 0
0 0.743 0.217
03 0.856 0.423
0.5 0.811 0.504
0.7 0.678 0.655




\.Y bl 8,500 grall o8 v

i s el e sVl s B b e 2591 sl : 2 AWl e Gy A s

— I\’.V\WII‘3 : (AY) q:D.Lb*-Iﬂ +;;_n]
© E1+0061Er C. B
Col iyl il iVl el i plas¥ls AN . _ '
o belleR S e , aw il I ol 1 Jud ) ) SN il il G el
(Slimy d o) plaw¥l Jolaa = D _ .
il Il Jaia) il 3 pplad) ool T 45 A -
tebiomy & Gudd) West: K ' o ,
Shosdlodl o () iyl il 80 s B
{p / wnSY iyl I s W
o/ e Rl oo (1) openbll 2 3] s yims Ty riall gl il o Tl o s ]
() ool i i - ]
f et CAUIJS 5 P S el Bl I (il i)l s K
\ - ' - o ; . )
(fjf’-“} 'J_"‘Llir—-é‘“;}'&l#. E (Shamy 4 o) i)l el ('L
Cp /) gl hatl Syl sam ) S e 6 (Y-0) 055 S or crmes
(B =cr) (476 adigeiondolaa: B L i s o 3t 31 om 31 gl (g bl el ST DS

(o /"p /o8 (Passive)  dudlapall Loslie Jolas s € el Solastl 25y Gkl Bl 3 LS Jed ] Joban ol oz WU Tads 3
e

/ (V,0- ~ Y V8) axed Jiiry dlpae Do) i 50

(Flexible Pipes Bedding) L1 jemlsl R [

O BBV bl e Lyl o i Lo JleaW L AT eyl sl
o Wil By bl gt e (Passive! aladl L3 i dad
ol ! b Lt Dsass sl pe ol YIS G WH NP ST VI

(V=0) Jyadly opiall e soll ) peamd} Doyl e ipn (K) et et -
o] a.'\.luh-u,

il i ke Lo (€) (Passive) e sl Gaglis Jalas Zu -
(E™) a2t Jui o, Jalae i ol om a2l alos 2z 2o w5 e SN
‘ . Js|_,31u_,:.“t_,.db“-el:

e BT e 70 gy pla YT ke T U Js¥!

. Ty
CJIJ‘:J f"i'” OJ.-D) (}’Z }r':j CL’...I—" ‘..'u' ,_....I,U ot dydoee AL ‘YrLL b_J_}Lv_\.IJi Wb
ok ik e 45 U S oeliy 'r.,./r_,.fo‘\. g:’rr‘"’ir-".‘f W



J_r'ﬂ‘-“

3,80

Spall 2,801 .

T (f)'! L"(;“','“ ,-:--":_y-: L...;—-YE f""‘"‘"’- ;';"._.'D N ‘- - b.g‘: _;.-.-- L’_-

-

(1) B ez ey gins 3l i sy -

(1} 5] phtl ST Bl e ol - ¥

Ll ot (E) D5 2t s G -

eVt e Sty fnaas o L
{D, ) glad¥ balas -Vt

(K1 pmelziog -¥-¢

Ciapeeld] B /0 gam (AKX plag¥HilS (o -0

. ‘J_):JE J.flj 3y VbLu:..,iu_\;gj:h,J'}'IU.\h.- glbui,.._.ﬂh L,p_,,q__- -

der a3 dl sl el dors Al ez a2t b 5y Jolaa B ies om -V

(A=) Syan . 5yl

(E7 ) 22t Jad 3 Joine odd (A-L) 032 pr

Al Jad o) Jeias A

BV g

9% \ S Bkl clali Do)

(E") KNjem” Modificd Proctor Tes- |
30 g0~
Rit g5
7t o0
10 Use !
2 655 (gsheli chealt Uis
49

i Sl gt OV S A iy 15 gade iyt | S (e A5y A5 ke
Shst gy el LY e (B dad wif iy (e [onS AT -T0)

(PS) (Fime Stiffness) 5, sl b lon 2ad and iz o dnglasld o A

Yoo T
!n-'l' -~
PS=F/Ay

.
HE

J.‘bb"r-* Y JS\.] LB g S 8 (Ay) CL:..J & gde A1 el i
Yl Zaki

c LY Bl e oy (Stiffness Factor) Lt Jotae ¢ Ed
El=0.149 r* (PS)
PR BTRTRR WLV TN PU NNV SO PR R P | Slicolpell ik )
Ul g-*J*-ﬂ'.}-.-eu s el L ol cliwlll e (PSY
By aedd sl sl
PS = 0.63 kg / cm’

(K sl el o (V-£) o35y

Bedding Angle (dezi i K Bedding Angle (deg! K
0 oo 90 L 0.090
30 0,108 120 0.000
“as 0.103 180 , 0.082
60 0.102

Jpadly 1pmlll Jam 030l s dmyd tag, DA Jad ) Jalas dad RS -

—¢)

it Gy e (F7) Joladl i e (A



Sall 2,8 adl 3,80

\ .Y
Lol o]
u.’m.”uraﬂ_; bl.:.“ CJ&....I- lasde %l
 Depuin sl ebs |
A\ Al ANy Laganll ahilly {pailsd!) Slaleall -3 e L ke ¥
Wl AW Doty ol Sl sl cbleadl ghil A1
all NEJUPLLIN S L N T .
| Al b F= 3—+5 MN/m>
{Isolating Valve) 15 ples V=313 . 3050 k.;;/cm2
oSomally sl 3 i) Sl elald U1 il S5 T P panienss
r Uiy azty U2l Jophidl &l 4leal] Jie! Jogd) VIS, LS
S AL pleall 5,80 e S A1 B B Lyl plaall RPN
g Al 3,2 J31s 21 (R YY) (Y i olalaall S5y - esin
Lil e o855 oy VYY) o Yoo o S5 ol Ll L olleall GLé
.ML-WQ,M&_,LC,:W@J-L,U&,L}UBUJBILV . E
' SRR 1
e g N obleall wnis s /// SR 3,‘
’ s - Py
J e o L il - .
(Gate Valve) aSe sias V=1 -4 - s O 5
‘- P /},}
-t b olleall Gy sl ol L U I VT ) Ve )
oy by pleall vy (By Passt bl o/ 256 {as VI . s
osSe Leaie Jlilall LS e 0 il daiae s et &3V Oz
' E=5— IOMN/m"

ity g P Yeo¥ aay bone dan! U Lade s alps Lias 2leea’
~ - &
50—I00 kg/m™

'
LIS H ] ' . - ' .
.n;tu.hr-«._.;_l‘si.g.'\‘.;..,..p».J'\.pu_s'_'r..o-!..&]',’.':_-"-f'-)-ﬂ-"
B E z K =



y .4 !JJ"'“ a_,Sﬂ

(Non Return Vaive) g o, se slaw 97114

L LI SUTR Gdar ey Shadlalt 0 b 3 els Je 2leal!

(Ferrules of House Connections) it ci¥es,dl isle - 1=\

5o a8 oy« gyl U asl) ] BEL ST LA panaa s
iy pelll o Gk o Y Bdal ol Bl o el e
Satn Sy ldopy 1) o 00 e Dol Uy il U Rl
e a7 A Ol dllsy Liad! duoy e JB plewy Ldal ! e
U0, PESR I -1 S U4 BN SVA | 1 W U g VRIS TER SUPR OV § I

th-a)

(Fire Hydrant) 5. 4] <is ¥- 1=\
coley e dmpry Gu Al il G A Ol pabis
s Ryl o A V-VEASY
o W Lol Wik Jols oS5 lhoyy T3 ) o W o k5 O 05T
3
rL-a;—.fjw_,M_,chb—-bL—;L‘J&.ﬂcl:‘uwu ) ey e !
A.J.JJA.»L.:}_,'JIMIM.EMALU .L.J-iu.-u;_}lw&a;u_*d
(T Q]JL-'ML.-)MULQ\—_.JQ’-JJ'\ ‘bd’.’t&}—’)"d'wJ
el e YV
PRI U PUNPIRE DR TIPS (R SR WS PV P o = S TR
JIPC TV TR SO s R PPE VRN USOE PSSt JCSE VLI S OY
ba g8y ¥l Bl et il e f_JL‘:JI g (o YRl o
WS e By Wit 05 Lkt g eab ] oS5 s il ol

i Y Ga i Tl

Gmil 2SN \ L

(Butterfly Valve) a2l sl Y33

ey  polr ot Pia sk gy agere ieoy W5y aimy el eds e
YT prad 3y Slalang 485 (J aniny cone gt i plaad

(Drain Valve) Liadly jewill slae Y1

Satr sis PN 5T il i L Uy ST o B o (P dnts
J..:.J_Ju'-_,}iruu_j'_}.i-:‘:t& Yz ‘_,Jml.l...a.ﬂ i»w‘yw‘- ..n.&l.._/....f
el bl ik Jal o 1Jliu).._l;Luu,AUJ4_JI LJ'L.J_,—-J‘__,SUM
g t_,f RITIe | pe oAz L0 oyl J.t...'i ki ole wnia S5
ulau,sbbbrL.ajH»c.a_,wdru_aﬂJhd,L_- 2l NG Ly

{Air Valve) 1 en 70

Wl GhLLT 3 aancll bl o by Jruhad] ede Ll e
:Jl,‘,um‘,,.1,¢Jluu;tu¢ux,&;.:ﬂljas,&,-.m.u!ws, b e
,uwru_.s;,}g LS Ll b e Glis olsy Liazll 51 Ui
WS Lyl plew dlaad o Blo e alidd o3, Ll il < 1)) Mo b
rL._,,x...;,,ng.a,gpL..;:.;;u._.:q;_auzs,ﬁusr'__an in o L] e
C o W Gde S Dl f RS Ll gl

"I_,-l-‘iu—g-"-‘_-'lj Ml_}lj N "u.,pu)kj -hi'_ih;
(V) Ve [P s ey (YAR VL (T T gine! PYo . (V20
(AY ¥ EISr R IRIR ey v (Yer o e MR

(Pressure Reducing Valve) dasial aaabd s L

i o Nl onee hakia e Akl L3R5 oy it Sleleadi TN
s ey I-...i

l»’l—dyulu-a.uﬂ)gm o anial! e Aidandi e -
il U bl



Spall 2,80

Y

AR B

v ogr - o Llat Thops
(V-0) b7

[ e

el h_..\k.. P

e

E@E_W{_Qﬂ.&\vg&l\r‘.
(T 0) 2ahs



, (Connecting Pieces) JLanl phi £-¥
itdliy indy of inds J-ESJJJJ‘ sy ot ol dnne JSEs Lol s o
ol asS es ¢ ke A5 el Je RS b gslazss chazd!
d Pl by Sl Il Tals s oS 5 ey sl Lo 212 fola Labad!
@ - t_,ﬁl,i R R PEEE U IER A

(Ends) oLl o-Y
I At iz Sl S stazel Jue opd Jasdd Bk L5 Jodd pinzets

LD i JJ.L-JUJJ

(Blind Flange) { Y1 spatll s g -0y
S s s Bl o oo o) gl 5 plaall sf el 20 B 2 s
S olleall shamlydl (23 ob wilaiiy Wasisis Wk st 3y skl
RTPRNGRUN (IO | I RO SO TR 21 3 ST 7% OWRR- Wt RS W]
g oelas ot of i bt Gadis o555 - ot Lt Lede LS AN a Ll 089
oabasl LT ads 15 cangs e3lazal Gzl oyl das Kol vl
) il 50 Rmpal Al

(Cap) iglh)t ¥-o-Y

gl Gl bl ooy Wl i3 y0me LS5 ppeell] by 2l ade G

RPRES T (R

SOleleall piny Sl ¥

PHN EPN S PRI b S Y-

(Isolating Valves) Jailh clables V-1 - ¥
aae il Wl 3 SASGE skd el B Lig ke Jill olles oS5
ANy awe i g3y bl B P (mge VYD o Y- SRRV
o JaYl Bl sie Jih oo S5 S liop V) @ V- sy
Slas e Iy p Vome —p 80 o gl Sl PPIRTYS LY

srall 3,500 ) \

(Irrlgdnon Hydrant) L,,Lu.i Sy i A=
o iy V) e YO .,hw,g PR PR | L,,J;.lm...,t_...‘_.,;l i
Sy Gheors r“JLd-!u‘L"UJMU-’JthI{M_,J\ o) o YA
u,im.;,ua.u 33l Tl g5
(Flttmgs) L.l -chm
IO SAESVA S e S R TP W S K Bl ki o g
oS b iy 57 e ol pusiy o u-l-u‘ ol t.r"ﬂ ol s 25
(il i Gl 53 Tyl (o) Tt Leib e SISy g sy« el
T e Aot el Jantsy (I Jailt ) 2ol
‘ (Tees) o8 22l
yehyn S a3 Ry il 0da SO b—-wb—”bwww N
o el olles 53 ol i IR PR HEROR 5 J! J=-|
1y il ol lie ol i)y o Rebadly Jomdl! Slles
nze Al gy o 2Ll oS e BT 1 o hd) slaes Ll b ke 3pne
Ll i, Okl ey U.....a‘)l ,....l,ll L> pe ua-l_, laliza) Jeo ol
R il 5 / gt
. (Bends) gl
Co 4l Tmys N Baiome sl olall dab sls (8 Slihand g S prins
Gymay skt S Il b a5y s VN 7 oF B Y T S
o ampd A by o g5 ru.;u....i oy S Wil &3 / g by S
Sy 5 h gl sk el o ul-df—b Laked 2350 05 Ay SAT Sl
- ek 5) u"L-"ﬂ ols *’U" 0555 uf PR i
(Reducers) et

BN e S i Lo el i S i) sl ! pticion
ol it/ SN Bl el | By § ,s‘yJ

e e P




Ve wraldl 28U

(Irrigation Hydrants) gldl ¢, obis V-\-F
V) pr V0 ol (T £) o V- S il OAKE e Slind] oa oS
GIAb] pim Jols (o A) oo ¥ 5l Gy

aymeall Gpal) 3 bl bk ¥-P

(ISolating Valves) jaa!t abt-_f\ R

Juzl ool ke byhitl o Sondll Yy Dlazed Jil! loleay byhd! 35
Witeall

(Drain Valves) J ally feeilt jo,a) Jidlt cbles Y-¥-¥
el Skl Ud Jad) Jles o daisall Lidl 3 Ollaall o oS5
. b

(Air Valves) « Ll olblew r-Y-¥
el o 81 Dl iy o) sloms e a1 BB i+ ol s S5
-1 Y el e Yyue Joyhid) Jhai Saslall
dail) sl Y 3 75 JI /- 5Y
R SIBHE T I R P AT
L oblzil - ¢
wpguin sty 3 Jogiiall S5 ppaalpall ) ol Ao Uni) s yy ot i 810 -

Sli gyl T iy Jumidls < L)) Sliles polsm dpdmd iy 35l o
- L) Sl e e 3aimg SlamiY

o SNy A Y plensl! am (Erection Joint) waf 5 Loy gy srams
ERE [ FRNCE PO IPRCMIVES [P PRI WU N B
e Ay il Ty Jnmg sk 30 ey ban U S YT L,

AR O Uy sl gy dis die Jil Slales b wps v

gpali 3,501

QJ-’DM@L’Q‘J“FU‘%?J&J}&IH&M '._ Y'lu_qqu‘_ s dilzime
AL cu,:? ..:ali...'-‘_,:,..f,_.;i

(Air-Valves) syl Olilao ¥

H

Bl s U Gy V1) o ¥ sl Dbl e Slleall o oS5
o Tndl 2N U by o T M el Bk Shles i
T el e Ve bk e saslal

cdeid selall NI g L JE Y

C BRIV S N e

(Pressure Reducing Valves) hiiall jadss oo v

Lo i) byhitl g hiaall jaiss o ,a bokdl Ol we Oleleall 1ds 55
i Bt daicall e Sl o Lt gl 358

(Drain Valves) J,.ally il iy Jill Oblaws £
bl 20 (Goy VY o P W Dyl e Olebaal! sis o5
e aY Sl e 10,00 olelli)] Olbial Wb hid s oo Laisdl

‘.\...

(Ferrules of House Connections) iJxll ede i dsla o

W e V0 ol (T €) oo Vo il K sl e BT s oS

o A ¥ T {2y

(Fire Hydrant) 5. Al oli "\ '

V) e Ve sl Loy £) Vel gl 02 e gl ldis S
1) dyargll oy s 580 g puings 0l Jo o A) 0 ¥ ] (ioys

e G asl ge il poletd] e e 0, of Jais

Hans gl (s A Glaall ge den g3t 0 of o o e Do G
B AW Lt ] Jae pe Whoinls Ldos



WY : | . ! ;,_,Q] PN < | \

AP g il aylit el 5,01 Sl 3> aeets o3¢ (Puddie Picce) ciaxd
Ml e o Uil B2 s

A ol &5 ilele e WEL L :.,st.-;»muuurui,-sxai o~ -
- pleall oS 5y elil

T Losiiall plaill stagd Jlo oy L) « () (y AU L sagdl sl -
lged JY o el i BN e 23,300 Joly ul...d[, e Al et Jogons)
Tladl (5 JEBY 3ly « e £+ g8 Lladls AN 3 Zakd 5T cy Tilll (o)
peel ] e Ll (o) JAY ply e ¥ mad i p By Bppalall i) el I Gy
LU (D) « (g) onr ! JAY ly oo VT - pn i) wihony T gnebald g hall

fem |
' PR _ e ¥ A osdﬂlhsl,f,imt!IU,st?qq
‘ L aJ;LJ‘,a_,..:a,»ill..ui.UIGsMuﬂl;'aJl‘,iJmJ.s—
- M ' ' Wlamall JeeY (Pohay ISy Jaall 2555 J iy pramed o this I3 Slonaly i1
c0-0) . (£-0) . (P-0) 3, JIKaNl it . Jeaddll,
L 1

R

,_;-—ﬂ.-l___:— rLM:__'SJ..._.‘c-E::!_g-';[‘_‘t’. ) ‘n:l_,J;:-




\RY

Epall 2,80

I aSJl
V4 grall 25

¥

al
b
i

T
4 VIR
41-/'/'){)
- —
/]
L
. =
i} o————
i’ - - - -
o R
_““"‘__:'-E‘“d < caediid ik
4 Bl LX) . 'lnﬂ'f.l] ) _
Ciies =2

o - o Elge

lga eran.__'a_,.'s-Eb_,:ﬁ':(L- 8) (._e_;f;

- B

k}:*“}'J_}-?L—;" r\nﬁufr—t_z_gx (o) pby fas |




e rall 358 Srall 3,801

h!

prall Jel olinle

ua.aL.a_, L‘.LA..; L,—-’ ul-a] ua\.a.” u,.a” u&.—r ‘_,.’ Oldadl ois rM
: "'Hl J....—u

(Manholes) AL

l&-ﬁj“lﬂ&dllj“)'“ﬂ"%“bf“ﬁf&“l
ke Sltall miall G all Lybd g l.»bul uh,.:,- ul...a}l sl o

a’?l']fg?" L7/

: Y1 ._;su.lu, ,..s_,lu,xudu,,w
W i
_‘“\—:b- Tr ‘;J_,....Ll!tJJ,_.iJJ.'.c—T
’_"i NN f Sdhilg] i pie Y
N f et Lo sl i aie €
~

/
37+
34

ST T ) eele Joks aze -0

’8 " r"(‘/‘,‘{”(v A

: S Spadly 5ppelll b5 A iy Bl b e Zplin Sliles e -1
-1 .
Q- 7 &. N nddes (0 l‘.nt_,....phh-a‘,-ﬂc.a‘,.-
1= s T : . . :
AL - [<l 2 _ L\i.: ’ (o) Onicdae o Gilas ST (dog ) o Jakl s
(3 [ d
:2.“ q’L r o r. (MY Y. ) (v) \Vﬂc’-
i |.. \ .
-/ ‘ ‘ g (AN ¥ gy (AT e ST
1. (\'\H--@.’: SR S 1 R 1]
Vo (P A ey OV £ g ST
! Ve (EAYAY .. oy (PO A0 i
r. (LAY AY - o ST




VY

Seall 2y

vy

-+

-v\ﬂ

1,8

‘g:, R

-
"~

—r

(vo)2



ij_',.dl_ a3

upall 25N

\Ye

) -bl.’/" 'ZL/‘_-’J—'-’

L.\ q._.

b 1L ples

e
v

-

R0 (2




'\t el 3,80 | gradl 3,5t

VR PR SN T S A Y
(J‘_/EI&.‘

ke iy N by pne

e ) 52

¢ G T i £ o




AR

apall 2SI

Srall 3, S00

VYA

4

)4




vy

srall 2S5t

W

.

(¢=y)e=

e 77

i

.

s e 5. piiaib

¢ -,'l’,“-"’.l““
A iise

e e

15

T

e er

(\.dl'

b.b ¢t &15
LB =




\YY

gl

2,51

L T
(- n)(f!:' L:;L:

*,Jl P4
\Y

s
\
u‘-’i-éa'.-'
.r(‘\-n)f'b«ﬁ?



\Ye ekl a8 ' et 2SN

AR |

e - 1 i
= ‘7/| E .
» = i i e ( (,:
—r . ! 1 -
o2 | I S B i L
? €N -1
e
b)) K7




AN

"wy

L AV Q‘J‘ﬁn"dab

‘_
L

avdoaty -
: ot o Sl

»

i s
" PP
i
T — - i ; w.m
_‘ " RS
= et T
: RN NI S
L IR
o 1 it aom ot
JW- { . ..-.....'..c‘.
7l _m & 5
-~
-
4 N
v th
b L
I + -

)
tin-0) 2L

£

R T

S 5500 ELbS
e n) (B S




Ve

A e
1 }r'n

o5

PN

S

Soall 2,55

L:' "/ L CJ- ..-f_‘-ﬁc.'-'“ 4:-;. "‘

. LTI e

Lreanw TJ':)",J,‘-‘/
I
[4 — -
i —
<1 -~ o
- RN L™
i s
Cas —
Ll S n A
=t g ‘
— -

A (5l



VEN

.‘,lqll 2,5t

Bs-.

—r— v
“"‘3 | = W}E VAN
L= v

'

C-Tetlghiad

(MR R) SR LN

e i e e i e e e

."-“ Iﬂl

Vi

[ ] »| T
WAL ‘l 7 o . -
% a4 15 el as

Py

T

i

Y - 0‘J“ﬁ’

P el




LY gall  3ySUt

G rve_ iy et e it

L I EVY Y

S T agas ™

Lreret P T v
PP LSRN | "%
Vv o 4231 . v
iy I "] &
RSN
|
|
LI .
1 A LM, b 2 i
1 rrialr 7
SRR b e L b |
| N
wf- Ta ._L-f'. ,r_,_-
T
1
1
L i
1!
!
)
1Y
. 1
-u“cggvc.;,z;uh__zzr_!/ 17,
P PR Y e 3 de
) R 1al,
)° 0
P 1

YL L gl
f(\1-0) 55

Gralt 2,8

et

B




YL

PP ST

gradt a5

Sall 2,50

Vie

-

TP UM U TR Ve e

\":‘E&&f&’:‘_
s
g (10-2) A S

Al

Wi e e

2L ety e aly S ittt




ol 2,3

grall 2801

C ALY

|l>"

~Ta

-
4 té

L J SR

"l

—(1-0) 2 L5

1_._._;

$-1 bt ad
1 0)dls



AR 4

Spall 2,50

deall 2,5

AEA

VI

— (-8 b

~ .
T
[ e i e R e T

o~ o QTFGBM
#(V1-0) A7




Ve

hJ -
= ——
— v
’ —— D
S e A e — —
L — —
p—
— e b, o
1 - L g -

L . .v...\__”._ s .h.u
SO0 2ol

Srall 3,500

all 2

-

g AR Uit n—
.F'.jll’]'.,."i \\
¥

' —— ¥ — il LS 50 o
wl.&”vx ..... ‘...Lml T S
....I.I.l. z . 4_ ) 7] . ’ . , o e e 7
PR 3 T N . B ) )

T

- v - -
P S IET e

Ca(Ye) 2

AT



Ney : soall 2,8
(Manhole Types) g/l g3t V-3-2
| o | g3l g Wb skt Las
' LHJ-‘;—%J*JJ&J'-'M( 3V e anY Al s O3 Al Gils -
e T -0) I3 0 Y- o ol Slasy bl Tl
JO u..pgl.-ﬁwd-a——-)_’ ¢ \ - ULGAJJYJ»thJOHZ;ij:&»—
A v-e) gss
,a .Nfi uuw J--—v: p o0 e Y s ki ols dgls Gilkes -
e 1 (8-0) YKy T (A-0) S
ST B GLs pad Joataty p Y o Y Zfilall Walad anpn elas -
q«u-l(\\ 0) J-(-;t:u.l(\ “”Ji- (ioy \'\]‘M‘-
o VY= o),_;s;.,

il b a2l uaw 24y ._.L....n o painied Alokions 5 amgpe siths —
- pasndl sl ge Gar s

JU Ul Janzds o V)Y g J1Y IR (oIJLu) ihil. Golks -
eV or JUY Ul 8 U"“ql“t}.:"‘”!r‘*‘u—*’q‘-‘ th»luu”.-b
Mu‘wl Saplll ot el iy 5 L1 Bppelll Y ey
vy Oidgdﬂiywh)&@h;whl‘chjbua' b ygieta
o FvE=-0) JKsy o

‘ . Lj,.,l.lal!c.,\j.nl.,."l'—\—c

WA o 30 Byl v b8 AT e J yae Gk ing ol ¢ U 4,_',;,:.‘;; -
NN ey b B P g Jas

i)l ‘-'-J-\”r-f";” ‘_,;J.LY i AP Akl g (Phoy GelBl) 2a5 R
,..«LLI‘.‘J.;,.. o Js IR Wals Wt 5 50n Llalt Jle 3pams I3
bl o ¥ Dy 1 5 L o154 S S (sl e i

Sandl . 2,801

Ve

T,

oo poloriiar

EXS SN o

-



sl a5 ‘ Vet

‘00 ol 2,801
' r—O-Jsa.ﬂf{l,LL}ToHBLJIUYI‘,u,F_Y-—\cggbcl,,q
— 1 1 o] (7 vo-0) JSK2y o 0. VL:Q;‘YL.\..J,L-MIJ&V,..DQ\;HLJL;
‘rff £ : £ G | . Gl ool T3 gy Ot
2 [ r{\ LI I ; r-"'w“‘.:r’.“'Mw&’wxﬁ"&#'wi“b-&ham'ghﬂ—
Ly Ty =1 orsEny 2 I Gpkaal] e V3 oligy S ¥0 - 8 S iy 511 Gl
L L ot bl A 56 esS7 g3t ST Dale ] By Bl el Wicle
iy . _ & ip ) i s danyze o el on 2 Uil o e ¢
a3 3 o3[z o2 * Ly g s o 1 o el i sy gl A8 1 D
<§ S = = = i—g_% | |, : ‘i_ulullJ "
R I R . (Slowdown Chamber) gt 1 ¥-0
E : ?{; t Wailis ghll i Josdll Jo5 ohll bk e S Badll a9 Las
s s 3 31> ¥ H1ESE BA okl B 05 o] s il deb ] b ooy daball achi
a2 als s s s|TE ¢ L 5 05 o s sl Ul aprbe sl U o (3 W3] 3L
A A R o ot St ety 1 5 o S Bl B8t oY

o8 A o S W1 gy Byl S ¥/Y Nzal 226 &/ p S\ oo ST
Juad Y e JAY Wb ST el p ALY 51 Slamidliple i Juad B
Ji ghie Zays £0 g5y Tyl 1 iy L] Sie 3ol 5 ppeile 33379 o)l

2
pe!
s
iy
e
o
4
e
ol

e 0 ey o 2L T Cam s DO = 0) g ) i g e ianln b b Al 297
t R
2oz oz|lz 27 o|TEE e
: : : ) EN " e ‘;\
R R T = ST
. - % - - - «| -~ " . - . | S A".L
© T gy oo ~¥Ei B % <
L lwg o« ©
v v fee -




.l
Ve¥ b ;’H

Srall a5 . \a

(Grease and Oil Traps) penidly ool 23,2 ¥ — 2

y@;ﬁguwmu:ow'.pmu‘;%ﬂt.&uj

et Bl 32 W jos 13 sl 0dn o L iy deiadll sty ot

LS Jo Wil g5 A1 Ll gl e G, via g of ooy
. UY Lassl e oo 23,40 55855 Zadll 3Ll porilly Sl oo e
| ' Jb)l A Y p--lb ..,,,_,n

Log ot PR

(Cartch Basin) ,UuYi s Uy ....fls,ll.l f£-¢

.| " C-"‘J"-;{ aﬂg}dl%&iahﬁu-&i&!iow‘ybu pl
( e ;—--Lr-w,b oo Wl e £ 005 (SDkadlls Gl ays - W 3y s
o b Y Gpais Ve /Y Juty Lioy 0) oo VY0 oo JAY 3 O
_ . 23V e Gkl e daisall GSLYT G Ole JUI co,.,.._.uu,ana&—
o e bl el Ul Uiy o Y- e dpsllase Gxse iy B
| ;,,ﬁ;,f,_,.._,&,h]lol-bu:mhﬁ,@;h,‘»bgb&oujgﬂc&;
L. | oo poe V- M el il s et 105 O comes T AL G Il
NIDYT T IN R " L ' Jzta o] Jols smlong 35575 bl po Jla M 5 pae placa) 2o d U1 ¢ U gt
| e oo W = 0) ISR W ol g gt

- .
G e~

’ o ’ . (Flushing Tanks) il =yl 00
LeroLe - : u,Juw,lelu&-ﬁQLl&,.,Jwﬂ'ck-u;c-’yuﬂfu*‘ e
_)&JY;EE-‘WM-,JL = u"-""f‘”‘”s" 51 g ,...I_,Ml_,; AT 3lpll ot g VJ!\”"' u-—”.* 'L:n

P W= 8] A -

ploe ke 50 Righis ol Tyl oo P UL bl days 4 aeadl! el ]
a5 53 s Taly dnis o U g Yol LIS LSSt ke insdene o iy
BTN g | PN




Skl 3,5

gkl a5

Yol

!
AR )

D\J\J |
__b-__ i
REEERE
R |
Coe b
boyob g 1! _
_—-___ }

HENE LS
Pty i
ot
T f
__._." f
et ipg |
R !
f




grall 2S00

yrall 28!

AR}

A

L - ’ \H,..& :
S VR, AT
[ R T ——

& P _.\w\\\\\.ﬂ.\\\\\\\k\w

W

Y-

[P,




vy drall 3, S - a.;--" 3,501 _ A

LWLl gl oblae Y-8 Crossings : ollaall -1
Lodas 5l Lol > J'KJ e S o e Liams 1ALyl e oy - Grally sldl jelpe Solamy pedd 0dds o3k gl elial) Ly » Lt
A i Ol t,u.;w(.. by Lt ) Sl bk 51 2l ol of Gkl o WGlablis sz mal!

Ly Lol ol 1y plll e Jamad fasl J5s Sppmelll o eis ol o Ll
1P B Y P ST TR O IR IPTRR S R LR IR IR { Jlsl e
i K[EW I B KSR

Jos ot Wade Sl 2paadd () (LS lales iz oLV any 6 -
Ud cleleat! 1ds i QUL Ly s 31 SV 3 allsy Dkl 1S )1
(Ym0 (V8=0) (3, Sl e po LS 1) 1LY

oS S ol ) e o guls e SO T i - ) f il angll e olibal i
Sulstl o dndes e izte Los )l Lol Lo IS, e 00 plenze 0 gl s b o] L2 6,1 5 5t o sy ad S« Ly Sfandt Sl 30
'Jﬁ:‘u‘“'y.MMJ%HLJ'EL'}QF.J‘Q‘H&HU'&DL:L im'MYOLyﬂli,bgl,l‘ohbligfdiu‘-muliewﬁ.“v
bl Gaall (o dl p G Jinl 3157 "if Culiy oo Llyjy Ohal o pdne Iz Ypanign dol a3 5,5, oo SO gt il pny g sy il
Wt bl Jrais (540 25051 (D) Sl AL sl e L 55 LB e Y1 e el J il e L2V
- Tkl Gleall o U ged AN ol St ey ool SAbliint e el i ally ol At il 5 g
otsS Al 2 el dodad) oM gl o LS 5ms pie Tl i - - ey N Syl

st s 2o SBLaM Gk el 0ia Zaad ol il 3 e ' s Tt
Sl ¢B Copin o (i) n)lo Ll LS e ol YL
SAl ollae Y- '
: : Il goldl Ollae V-
Thalt neS ) by praney 3! G AN VY1

bl Jlasl 5,80 of Sbinall tl,,l JRE g J
-l N JLBYGy ddinnd | Gleall Jus U g

- L LY Y ol i

) :wﬂi,suuadelublu\ \-
0 5235 Johs el L iy canelill Gandly Lol ikl o)l absd oz ~ .
o s S Ll L oy Sunlly 2l AL 5o Al S o Sl ik 3E ke Slle! sia i, (w:,,) Slles o pmelyll Jond ox
sy s T DLl a5l ol o T Lol s el Tl 31

o | Gzt ldd p W il W oy Sy (G 28591 41 (a0
et Lin Jid b2 s 415,00l 5 ¥ = Y50 o ybos ol ¢ T e e

. . che g JU
k! Al SV ] Wiams sty pdginy Ll 5l Ggs e Wb ol <1 _
wE RIS o @55 bl ol g e L 05 e e e e Upans 3L 5,0 8l s s 358, Raleald kel Gl 5 oot
=125 gl ey o ) Y p s p g G Sllie (SUl aasf o2 - Welind e Wl 3,0 Cotd) (s} | jama pli Jor pn JUE gl

oo oniad! JLJU dad] Sl il B t,,,wu g el _ - (VA=0) o5, S e b LS Rl il U Uik l135 Gpaadhen



el o5

mdizd o STy
L T ! N 2} -
: k - . o eadg N e n L4 d

2 .—
r y .
. = e ST,
— o [P
" A ‘

T P RV D Y v P
, M-)...N.hn..\... K w‘..u» .v—‘w..H*h.-.lm 4

,
i
”
}
.th.llik adaazt, # ‘~

. T ;
P}l,.L‘A\_._\.Ik\mla..\‘..na\. -
L3

(At bt Lble , Aal o ciples

-

n»r.;g.m,uu,..m.*.rrl.n satl et asle

{In- 5 L 23 s

”nb-‘“ L 8,5

Ao

(i Lol

s

v Y

| f%c%ﬁmﬁ&..iﬁﬁﬁf
(W-2) o K




¥

o 2 o X all 2,SH

. 1 .

- &oyh—hhﬁ:ls—.‘ye&)bbj}lhbL‘ch-bwlu.!l,p

ety datsf ol

Br s Wit agsb V)0 e ciphll o Slus &uU‘Eﬂ:J’b-h,uh -
Bloall Jlael gpod urlond 52 Joiiy dgliall dagy 3 3,200 B0 3lab ol
| gl 0 )1 B e Gy iz
5 e Jasts AL Thurlyr Lgang W,eF sLM ol Jass o gy —
kY Loplie 5,55, weall 2L Dkl ~L.,s.| o cdeatl 51 a3l e (et 5
0. Blaw Sz leat NS o bpuelll ol oo u;,,m 580 angs 5 e 55l
,.u',n.,\“.. Y- e Y Obiten JI 1,.U|.,4.J_,b,_,.st,r....,, o
,.Lf,n Dl Sl e 5,55 0l e

- qu.Ju_..;,J Leadais pranes¥ 1 5 01 YY1

325 ygal) LI B g gl 2] 15 Zngpudl GBI Sl iy 5
= = 2 Gl o] e Ly 5 M ol oy 5F s ke IS 2441

J)\«-.:,-,_,:_,Ul._].;..l &'ﬂ'c"“ {Mini Tunncls) - & bpiall U AR b -
| CJ.-"'JJJP-‘”u'P

LS Go bl u.,t.uuw,... .L...||...£ Ui (Pipe Jacking) ~: pidl Gub —
phis 1ol L0180 Slane dhuly Jola e o lill gds o2y a2 G
% H PN Y P8

2545 Ul a, I i g3ty 3k )l a3y (Rocket) - : g plall T B -
Sle¥ L5 L b pale dhuly bl wile e Tt s 5yt
o2 MY ¢ imﬂlmu.a_u. AL ‘".....;UIJ:..‘,.J.I,_,H Sl
Lbl'h"""if“ I,.. Y. e g b

srall 2,800
" .
f‘\ ?s
. \
5 D
‘E \\\
= | ._ 2 2
. 1 3
: y
P ="
g_
_ .
vl
5 K




ik -

sall S

SWioll

el ol b ylas diis by o

LG-"'U-%’-"_J

 Sdzzl) gty 2l Sl
ol jidl el

Wik y oyl g i35 30955 S5
P2 Sl oS3 s

ol bk sy e

oYl Jadtt
S Juadl
QW Juaill
A Joadll
o] feaill

: ,_,-sL-Jl J-dl'-”

pall -ulf-“

7-: in.IJJ d‘s—" olylas

LW Sl LY Jee o ulJUu" ik h.....- .u..JI Az ga .\g.ué Ay
Gas 339 po dpdicl] L1 Slaally _.t.,n s .,L,s.., &..Jl {J..J) o)
o fli S Ll s sandl »»y v J--“ ...Q—-e u'" - Janll it
i sl bl Bl e sl bl o o Lol bgles Inddl Tl i

la Laiet oy Tl el yd] 1 5pmell) hi dlaad ¥ - Y0 Oy £l
inadl Bl Wk B Ll Ll CJ}IJ J_,p.l.ll A t”h.ll
; - Shagae

e e LS sl et iel-u"@-'w Jida s

] A Sl Bl 2 ] Lalt 5T al e B (e Tyl Jonf 35

st W L anlys Weitagy el Joas Sppmllt plaaa ik

.zl G

Sl i aaall ST Ay Laad ) St Oblae ks AUl Ol 7 5
YIRS | [ PR PR PR (I TP pr,¥ 5k Shlie 5 Gee !
QW) ok, T )t iy Jol) Uty Joall <1 Ly LA -

RIS




A i rall aﬂ!'r

J 1 Juad!
il gl iladl L,

Liladt oLl -

LL.#HJt_,,—“MfﬂJJ“,‘JW&JU'

Geilly Ll Flye aymy ae o Gl eclill Bohi Olls s a3 -
- agladl LAl e GBS ey Je Ll ey $AHN G e

by bkl Ohles he preadl polEY Lae Gl Lkl g3lee 203% -
bkl 8T 2 e By e Ul b ki ukipe o sy UldE ol
on 1360l o L s Razdl Sl ) pon Ol l o i oS
bl g Sl el

il ae Sl e gager AT Sl Jus o -

L% 1 AW gt 5f Gl 5T agadd 3 e D] ST aaf -

il ol b 0 PR ¢ g ptasl ,,..;; oo 2SI -
JL--*‘“ Wy omeS Al SHina o 3 by pomelsl] gt Sl aad -
BRI clotas] dpn] g5 Aald ZSJLII iedly Tlealh Jylie Sy Gomid!

A Tl dart e sy o el LAk Stz b Ll sl g phs
RRRTTETIPPRTI TP S Wirt -9 WV [ PUTPPI P PR PPNl e

annlpe pr Jidh Do )oY Lo pad e (e Sl als emlfdl e Fzisll -

grall oS 7 \

: Aol

oaly G ally 2 o LY byl bl o L] Lides U Lis bk,

Gally oL A Al St Jl...:-l ellis’y Lolasday Jlbu"ﬂ_:l haall, -
it by lls L NWE i« J..: bobil vig Lol LJ_,-J‘_, "
l.phnla;_,...-l_,ll ol

: 3590 :-_--L-Y’ JoLAl -lel-'-i" by s Jatss
Lislimdes ool bk doils byl

& l' I \
peAaTs Jouni Sy ATy (o giy J-‘-' | asluliold
2 ols Jo > Lptux-,,-l.-ul mfi ~

S 3 ¥
Ainlll i s AW Akt
JURRIE 3 TS N Y P 1 SlulYls

o



WY rall 2,50

RPRVEY IO L O [ IV RCHI JJELY |

I ool JI ol e Dokl Sl o an gl Gilo gy 2 -

2] s s o)

e Gty Uyl Wilasel ooy pulodly ol il le 2oLyl L
sl ae ] e M LT iU ol

B S Jar oo b1 GO ales Jas ol Dl Jo0s it sl g -

. L})Ul;.u!)‘-lﬂjj V33 ety IL:-HJ},A’

bl 5o dahiis N =¥ =Y

el e kil g - meall ally sl
:(‘,a\"l
Ll pa t_,_,..‘...U Gfadl el oLl PR reelsll o laohio o2

QJL’ J}Lﬁu l)b ",Lﬁ iy Sy Sl ﬂ-b} o r—.h.'-” .L_,E’J J_,h” thﬁ-‘ )

ulhhal[, ienadl Slelbil) Wb id! cile dyamat Lulie sl e A
M r:;@ﬂb-\.ﬂ}‘g...ui

—:@.A!J,diJqua.Ulawrﬂ,i.;ﬂ:;Jbe o

Jbl il Glesl wud st donalll pliai Cuda) Lo W SLS A s e,

Jang oo Urtaay Aol Bl i Sy Hlam il BB s G JS e 25U
nblize ol piop Bmalll pleial ot @iy e 0 s Uil e
e guiz g 34..»--“‘ B e sl Gl S0 e LB duslse puda e
e Traall Sl T W1 e a3 ke S Dol e (S 2

I Bl Gbli i b Conntil! 515 s o !5, o gl

il pleiad 13 ¢ Wb e £3-N) o SIS

$rall 2,

QS P

Lyl « Ly diabl g o Sbezall ¥l s
1 e okl 5] 22 Y1 51

p gl O pally aleh) Sy 2) Jydzl) el |

e a1 sl oty diald el el T Bl UL o 5T
gl ) Tompmatl] Sl g I oo bl Tl st 1 g1 el
 Lprmelin D o STy Lo e 1 Dl J1 pile 5l

u__..s, ul_,l....a-'ﬂi, S A 3 da g Sltall A..av)‘.a; dpnalin oy SST—

,allul,u,,...\‘,o -\ wuL—aneuiwL’qﬂbﬂ.}uﬁ,
ulUjGJJIJJLHQJMFJLwIUﬂ Jjwbﬁ&iwc’,ﬂal

i1 UI; b 53l oUasML 3L

L Gl e of gLl Wt Sl 08 o S

achyss (Thrust Bloc) wlelesl] J5s gulod! U8 a3 A 05 ol #

 Gaeahl Sl Uidy Conit

AP JOO FE D PP DRI WP T Jbl) Jols e i)
ulJL.!co_,com.Jl::.awluauJ,cuquL.llﬂ Um.l! denS e N -

- Ll M il

..a!,l...i s g slatly g3l G uy..j xe Lid JusY ol —

Ll P B

p3) 131 L 8530 Ol Jusy ,{z_,u JleY iy tedt colitalt Atk JAs BL

. : t -

G b | el Sllie Jar dze 2391 Laill Solshiazal e N

LS



\Ye wrall 2SN

e i iy A son T

' (R S ST PV v
- 1—-'_‘_“""!.
&lepdtr . ‘
EVIFAn ¥ o Al t i e
; *‘r_/f“:’; L4 Y M l o
. . X ; a)J-—vUr"E-._,_,_':.—_ I‘/ﬂﬂ#".’wf_&"
. Aeear ~i
OJ"UW*JWT . 2) o 'L‘&l—"luwu)—-
(M,.Uﬂ)"r T . ELTETETT
!
+
B
-
3 RESALLI g
.‘_‘\
\J!
\
——r
. N et

;
: +—
|
T o
b ‘)Hl-!u-fL'C_J-v- :
S, | e L — =
A S _ T 4
¥ - T —

ol aJSJI

PP LY I W "Ll,st_Ua_ﬂ {14y B2

= el G pall e { Jadl Ul PR SICAMCE SEn
ST PR LS sl e Wb daddips B> al or el LG S
peose (¥-0) (3, gy bd) e i i S,i,.,ul mekin o il 3
.",lu_-Jlm.Ua



= HH HHHEHHEHHHHH T 1
- M ._rui.._.:|1|1|11U1..1..1n..1._L U Ll
- ! i R gl )
— -~ HH1 N HH AN A .._111...1!
HH . HHAHHAHA HHHH
lﬂ = .P L L HEHHEHHY -~ .IM HHHH
" L MHHMHRKD ¢ LHH
-.U .N. H M | M B l].._l..l_.__ll..l..} — -~ LillL...l. 5]
- l.._llullr_l '.I‘.I...lu....u. I RN lu_u HHHHHH i .e “1!1...1!
2 JU l!TtllIJ_..l..]ll._lxll_n_x_l...[r.ln_\ll Agligh
HHHH [Tl1 HHHT ~ r.... Jrl MM HHHH
S O W 1 e Qs
- Il. !l-ll . H — n!‘[lllvl =l - ll.l..l.l.
y S SR 2T LaE
s 4 [ HHHHH M H -
JU . L N [HWHH HHH1 -
HH M 2 U — o) .J...I]ln....... HHHH
e M H — 1 T _' HHHHH - HH H
H R I HHH {HHHH HHH
u L4 h{ ...l......_ L] .IA;.T... HH 1111|.||. 1
HE = [ T THHHE T . 7
= 3 R A
— ”11 H- il - M llJLllJ.l llil.u.__lu _ w T
L4 HH i L 1 H 9
.l#« ..|”_...1| M- nuA...r 1...”_.....,.1.._“__ CHH v._l Ma ]
=, - “111” _.l..ﬁ ..Hr.H(HIu.n HHHMH > L
= | rialalalalitil! g
Epligh LHH — H\
| 7 > il ! A 5 [
| 3 3 R i 0 [HHH ’
Iw {HHH {HH HH -~ = HHH g
* THH] y¥y Izl t * HHHH -
) Y JHH H ] n M I
- 4MHH L THH =y, "HHH 1
. THHH T I+ H > ﬂ“... HH
H HH - H HHH . U
> il S Ve g
ru. LU 1] HH | e mrrl. P
THHH 1! > HHH |
- H L] 1 HH
2 I H 2 ; H
b
L)) i
=3
'
W

X
T
A

T
T
T
T

L L k1l i
T 1T 1 Illli
[Jer e
Sk 0P
I Il:l:f:f:l;l;
MF&&A| C"I
o
-
]II!TLI'III]I]
I'II['IIII!I]
llllllljill T
s g
Y-Y_¥—_y-\
iiaall LY
B I S S S U |
oL L LD L L LT

T
X
T
T
T
T

-
I
L LI T T

T
LTI
T
T
I
T

WYY




7 srall 3,51

Ttemvees
+

| v o pir

. . s p ”-.1'.3*_» il

ot S D.&_..'.—”._}—_-—a\..a? {(1-¢) ¥

dall 2,5l _ .. \

pis oles Jod A N

o el e am 1 i Jle] (5 ) slas 37 e Ul
SVUI 1Sy Bdiew pae 5l cailpd | s Sy 4y bt Gas oSy ULEain
—t Pl U b US55t 1) G e 1

: l&ﬂhgl‘,{-l&-rcijulgwqﬂl\ -

i yzie Sty AL Cilyr Loaw o2t B8 Glael D15 Dophail) Ol Sei ks
R KNI [FAP e

.,ulglﬁJL;.p]yl‘,jq:.iq‘,:Jlo‘iuHi)

i g e il elin e Js (S (A Rl G )

| L ZKSAll 2, ()

alaend] Gl o} SN LY o Led (25 (A G RI)

LU ogle-T) L (=YY (F-Y) (YY) . (1-Y) IS,
Rl g o ety olee st A VY

s LI YU S isdd S5l 3! JJ.I_;[., [t

s el it ] tazs e i ol Skl L o basie -

LAl e SIS faeay aE Sl ST 0,8 Leaie o

s il sl bk o il Glas¥I U 5 -
iatll 5 pe gty ols ol AL Y Y -

s gV YU S el 3l ol &5 ey

S a I Skl iz 3 ki (D)

B PN ] JE O st olaidly U 55 Lkie (o)



srall 2,50

yrall 2,5

VAN




3,501
VAY A s 22

SEY, - oty LY SR P V) LI 2ilanl! Leslsly ,._...1,15

dulys Jab il dald Szl pudiger a1 o JSKI it aip B

L iy alaziVi it el por Rpnelil i bl Y pisal) dekeais
| gl 1 G s e Lo

c g Y |

il 3.,3'5-0'_ Judizll guedie (10 e o[,.a_a_,g, 1“’“’5&;,‘\," C}J' r.ﬁ-.‘.‘.--.; _
WA PRON S5 ) 2 Jib @l 21 2 gaad! Slaghly Daalt dblyy (PR
. r;,llJt.:.i PR
. : G OF Y-Y -\
il pi)) s Ao il agal pas Do SlEA A A
. &"-”CJJL’*'!.’S‘-AS‘H g Jh,—ib_,bl;”h_,.\.,“b\.‘lbﬂui
L ! S Y Y Y
aL..lUlih—-l_,J c&)' NP 1 QA& Aaz isisal qi t;-" lis r.ﬁu;.u{
R PPy SSUly iy s, bass iz Al LB S
3l Slei 2 leasd S 3598 e i Uiy o) S
. ikl S A Y A
b W P o i s dbee 2 A iz b B g sl 1 s*"*-i
Ji 1) oLl s DS e st S L) el L plaacy Lot
VRS 2l ieal ey oo Vo oF UV Bl toll bl it ¢\
AT LY 0L (T e ITRTRES S Rt
L I el bk b SR UPERUNCH LR (AP VLt

Srall 2,50 VA

s ane nay 1 i) st ) il ik Gl Al U ()
s
t ol i ey by sles agly i1 Y - -
o bt s o by s ()5 of asder s dles 2y e A A o2
- T X 0 [P
Sl b sl gl o ail ans e Y0 Gar oo bpiall Gls¥l (D)
- < Ullighea!
| L 1 L 407 259 ()
Ao BUL! po 4,2 Gaged canar dpgn Jame 23kl G, des i Camans 18] ()
+ dggling ikl elyis]
A Lt Ul 3 tlald s o glns e 5T len gmg pie ()

D aadll b Wity w1 By 200
danlie Slelhl Ol3 L1 ol Bgagadt 5] Do) Olad oSS ;l oy
- G ISy 4 Jaide S 23y Eygeninnsy

- doly o (b Sty 2Ly Tl 1 LT 20 Y,

e i g5 ot Jiel 1 Lol I 21091 G ame 0531 291 W 5 T

e 0 e JUY S

Y gy e 2ont3 T AL il ety S5 3y Bl -

% 5 1l o lgm oKty Ul e i o (Ol ) e V)0

eV 5 o8 JRY L g6 Jad plU i) ) o e 095

Ll e g e aams AT -
iS5 e Ll SR el Lo palindll v s sl 2 Lo

— al



VA

sl 2,5

wir

gyl g U7

,I,u_:-,, PPN S

Srall

VA

FURTTUE T

el s 3

S Ul B adt P U (-0 s




srall 8,5

AV Sall 2, SN
lagi Gpukio Slibs o (dump YD g & B3 pibone duss aulys 33 o3 -i
- sl g A o138
asise pap W am JSE o el 8 age Bapulll 0da 6 (b o \E

pl ol B o e plULL Lgaes IS, slhies Yolae laojy
¢
' el

e

b e a0 JSI T Gl s (Sonil] s 0ol sl oSt 2

oy pames adds WS o5l o o) b e degame J§ pead o1 2
oy gagar pan o5V oldl e g pabbnadll sy Ja> 3 g3V 010
oS 3o o Y i i T Jani (2l Ut gmind] Hlpald)

: . oLl

- - L

-y B D ¢ | peh ey 7 (T

o Elie el & &ypae w2 Wpolisa¥ ablael Slalb aely o5k -
. Lleall Sl

e

(8-Y) JKs ¢ Kiamnll L1 ol ¥ - =¥ =¥ -0

S w2 Lt o] S S 1] o AL S8 ol s pdinaey
223 15080 GLe YT O3 Slami¥l s Do (5 o (o, U5 plainzt ane SY .
s S ot e o3 '

it Gandd 535 e YO JSLil Wa 3 Bypuls o 3yles dnand] LUy i
Ga g Jich 2e Vym op JBY Geny GAS s o3y oo sl
iejpn s 4 05 Lo Y1 S0 (R JESUE JONN [ IS N L 99
iyl ile e DL

£ 3 o3 A Tppeeld Sl IWergpm Sl Silasesr e s ) o
ooty Jler Vi oe Sl pebie padn (pady By S Jas) B3

p~ £0 o= JEY hL Loyl 5l G3gb of pEAl i deis o5 -
B pres (V=YY 3, JSUL poge o LS 2 b Jol (a0 1A)



AL Srall 2,50 poall 2,3

T B 5yl sda Jobs 20V o5l Jizi FOEY IO YL
o = r-'
Mg o cuppelll e LA ¢ Uil plena) JUs pladal po il gl

¥ LI ply A5 s Loy 5 dum ) 135Ul 35 e A t-'z“-' t‘:‘”
. eSO Dy, el 05 o2

'.ul puin sl i Teal)l SULY ,;uu,,,i O} plis oS ik —2
oo sl oLt gl s Stlegisl Joits ct-» IS5 ,.m (i

Ak 3prs ,,:1, s J......Jl 4.,_,!,..... ,_,L..aJ S L) tUu.a‘ ‘. !
AJL.-d-"JL_GY )! th.t‘ 4.;‘ O g -L-FA.LL.." _‘ M\GL._‘_-}” a . “‘-—.-;"‘Q'Q:F-‘. . |.)l_.|Y‘fU;J

1) S il o (Lop ¥) o 0 i Sypmle) ShReszm 33 g2 7
W1 i diasl of o 5T ikt 5ol Jb o it ol o pmis
. b nhﬂgﬁ

ol Dpally Wl Lkt ol Jlel -¥
aledl Jogphai olld v -

r oy -v Y -\ - ooy =Y
oD ista o) (HIPRF R B TR U L eolom Ae n,.,.ﬁ__ EIAFSY FIEABRRIORY 1A Lalle (3o sl
SSALl i ap U L FAVAFTIPUN el Gyt Y

;s__-;:abSI'_)L._._;‘)” ruaa..)' {\..( 3 (_KL




ALY

LY. 4 ||
VAN grall S ,“"l 25
—:;sm:,_,wua;ﬂuuqs\-\—r T
,_,:.’bLE._',x.i-!tLiLﬁﬁd?@,,‘@&auhﬁl@;,ﬂbm -
,i lmll'uwi}‘}j.uir-‘o Mlﬁ#).‘éﬂiwu‘a.\;c’.’j&;)‘r&
e .L._..J:Jl,.,.._.f,:Jlr:.!‘,:.-Jl,h"iI:.;'.l.i . ‘
A~ et
—;ESU_-IL_}uallu.bﬂlﬂb‘.,iY—\ -Y SR A
™
Sa ges bil pPe AU ot iaat ) A A b 95 L ;.y.m:x.i_..;.,p,u;mu
ji POEAH a)L’.}u £ 3l L ity L hadll po 403 ialely oo Vo il o L '
sl Dbyl iy Mk Jo, dw o FW AP oty 1) e 3 ]
gt 5l WSS ) _
/ :
tag, 2t PDhol ) - . ASSalt b v Jl ol B Y -¥ i Q
. i.
oes Wb okl s et Wl S o 0 a S dank g Leas
e\ e JAT e - il g1 e Jyo o A _
i e R 3 30 S il Tl B Wl ikt e L0 Gendl 10 20 K | ’f)
X vy s
g8 Sl dresll 2 iy Szl LSS el Slant PP r |1l.=l|l|l 7
o A o sl 555! A et
‘ lllllh 3 {z_d,jg,)”p‘y,}
—: gl Dl Y -Y o1 K
X % r"I|-|,'| X
‘j; ._/:‘"";Ll-; ’
! b

sads ol Gl A Jiesh pE 22
i oW A St g

o> g guls hadlly S dne tU.H
J‘J .,,-.-‘d‘ tthilt el :.--‘;-u J_,.,
B ;..OJ.;\.‘.‘-“ lJ‘u-l‘-u t’u e Y [ B ‘.’LF )ﬁs

B2 i

U

AN Jre LT (36" (K2




har o gt SN

3l Joaddl
Uik mlsbl 32,853 09255 S5

Wlismkes sawlstl SLATs OLesls Ju )
ok ~,.:.-Jl c.,, o ,...l_,u Ju e .....ul S, iddlesl L8 2e
¢l o ....s,.n Jasl 5 o) fangE bokdl ‘_,1,_, b Ly J..J

P

_ s u“"“' ' u-_,.......-‘ﬂ i,ll N -y
N Yo t.u, ™ a.-L.-!i e ., ollil ub.l-a.“; ,.L-: I,ll s _..u' u "
u’*—i‘.r-" N JL-"-‘-' plu WL T e JL J' h—ﬂw UUM
7 Tk s g il e g o e o1,

gt Y3 ppelllidary it o e i andl i Jxzud .
LA e oulhsd) cidis JL.....L ] ._:I)NI o Ghad b, ua._L

S e AT

el Jueril Jlaally JUA u,_,l, painzd Jolurll ode ,.,w Ul L,,,,
el gz of e bl o 08 (i Tl Al Bl b L,»-;L-Jl |
3y9r o & sl aal Gle e T bz Zliall St gonr
,,m.wl,.,,w._,l Wy e s,.;i.,u,,d,, Ul wl‘,.: Lti et
w.u. ul,n." i.,l.. LS l,u puers e aE ot N PRI |
Wl u......Jl P L...a,-s ,x-, ...J,J.l o5a571y _ul o d..-..-.lh.blkﬂ
cﬂ" o L3 ol SR VEPE ST sl u’ e *’J-L“" 9‘*"3



‘o Sl Py 4]

145).-*‘“-“;!&';"'1 ol shae sl Sl el 3sh2 PO ) P
gyl gign oo LIS 38 L7 e LS G B8l e Do

Bl o el e I Wy S 16 b0 05 18 LS
3 e w5 \on) e Gsb 0 L2 o 1 Bl (gae ¥ Ty 5138
ot JUE iy WISl msy oSgy eale &l o W6 Lets gl
. . 1,;'.1.-“

S T il ol Rmdinzadt LRI AR el b
LWl 55 L‘,:,J_',i.:.“

Cadl el wstadl ety st uulidl @ -

AL ¥ LG Db o aY o el ode JE5 ST Ll comy
bl sia S ey W1 2B Sl SIS, Rl A A el WS
i)l g cibibdl ST clalt Judly sttty Juddt dlaazad 2o g s

- ag it 5l @il ansd!

e bl SGLLG LA 3l LS (VYD g5, JSBL Zap G )} p Az s
- 0S5 e WS ! PR

s el BLL igledly Ialdl oLty 5L el Y -

A g ol g 6 el el e Bypelll oda Jad) 1S
Ll ellly Lt Jle (ol rlﬁ-’—-i iy 39! 055 g JeH]
RSN S RIpT FOCT SLENE e Whas pie peln IS, UL e

e JS i ey WS (-1 (3, S

it Olesa) Yopas U oY1 e Lebsiee o t.-_,.v b9l ds 5| -
el S g e Y e e e e sl Bl pae -

| ' bt

dpeall a8

VAL Ll o LS G ae pleiad ollsy dopdl Baee Zdba 34,
gl o GBI aay pdll 330 o dejiall SSUT ALl (Ol ppendl)
Jeolpally Ll fl--""' gy dgidas rL.._-I JL l‘a.l.a pacs .Jt?-’!
- Wi too) Ygtor o ST s 0 oS Lpeei

S S Togt Ol Sl pull

o i3 plibedy Ty G () b e el oy o
o paintanss  Bpgelll ol o a2y Y el o 05,81 D Bl
: ool 3200 ol 4552 20 el
(GRP) glegt S pheadl j2eelpl oulys ¥

Wlslar 3 wliss .,- ol oy oF el Sads VI p it 2
oo ol Jlansat 2y WA il b ) ¥ 3 Lol i AL,
ool Janzarl gty o ppuboll Ji555 gl illes < 11 Sl ] Syt

B oKy gl ) gl 30 e U bl Jidly o5bibls

hagiet datokes 55 Jokf 513K of a0 pny « e 4g Joomg 20 VY Ul el
oAs Tl i Upulll DUl pis  olos 20 £)0 oo JUY il
Gy Ll dgpms o)l b Joall st pedpeld (et ol p2es o W1
B b Bl iy emlplle Soloils @iad a0 5 a €0 o ST sinall e
s a0 e st i Bpslee bl gt 3 208 il 2] oSl 1S
Yoo g odoly e s dn sl b G5 p2eb Ao 33k pusindd] oIS 13) L
OF SRl Ao Vg e Yoo o ey oo Ae e o e S SWINE OB el
Voo tmgpe £ o il SV O ol M U 5 Legiang 55 ke

Ak A N IS I S i el s e

HUPVC) gl i Joadll alS ool eldl ¢

Niand planl L, l-l-'J-# P PSPPSR | ot b Lol ZLiall oy



Y Spall 2SI TP LY < .

s ol G Dol ghllly mibnlly el A rortdll = T L1 bl UL Bl ik LS o 91 e Lo 5] pll B
iy publy eslll s cial) SO il Zpaally 3yt Je ol s pall 5T 5 ST L 05 e WS S AL S
gt o il S _

el (Y it LS By s oS Al b1 Wil J5 el
TLIS 20ts s Sl 3 s SN dngs e < Gl bz A
ot 35 b7 ol W g o5 s 28 5Bl IS e i o " @
1 A e e |
ol o Sl i Qi etign 2N ot B png e U o3 ol wone
Lhadl Slid dlIISy Ll bl ol etoll x5 Tad Nl 2 51 208
. S 23b e AN U b Balely e S TP S L

235 s lamauty 3a,all il 20N t:r'-".!-)r-g‘ e i e
wo‘,.dlih’)\a, 7y 9ell} e e Rhnis 15k Gl e < s & yall
gt a2 LTl A aly galal il eelael] SN
snie Yo iU o2 LGB deall S e gl b W 2 AT
Ps el ade e s Gole Sl s U."'J.r:"n‘m" Saill o dabs
il 5 il e o S e i 5 IR 3 e
Leake G MU gl g a8 At Jeieb AastS apae (PVC) ol ui
. Sl 0da &y Tis Ny Uil o IS5 e

oAt iy LELALy 228 Loty Jadl R R PR Ve S I ul
Sl aae s guloal) il .L_,!lc,,_;sua.,..,,sJ,-uu..\;ks,_,.wb.._;,.., :
ol o LSl e ly di 3oy pAl - Jadl, E-i-" 3 p4d *"55]71‘53?‘ O (s )

Sl oF el e 502l 32l o 2SIy« Sty 0 L3 Sl “"F
_ S A S o] i b Gl il _ - N U T SR TYg Sy U PR I &

o U LR UL 7 s Jaty Tl gl e s



Y Sl a8t

! Jeaid

| | .,.,f,:ll Jlsl -V

pie o W.‘JIch.LW-UIuW ‘_,lIJ,.o_,llw.Lﬂle -
Q_,_,.-U|r_-’Jd.,Lorl—’| ,_5| Dy

. T bl Sl )y syl Gl aul A1 G 5 e ST s -

Juddly '_,.i)l ‘,ua ,_,s Wl te ji i{,i,!l Bl plainand o SN camy -
..Lu.uuumdﬂ. uu sy

SUndl Tasts eulpll e z.u:..u pla¥l oD ddeidl JLs¥l 34—
' e gl sl

c Ml S5 ol M s 3 VNN

DJ_,-u;U‘- ‘_A&L‘.-.I.llhl) LN_,AJ U-L’-‘_,M_,.Jl '_JL 3,_,..111 .h.er:.l'
S, Sl nya) Tuapad m, p Al i Gty phainieel o

) Rl ol 6, b LS5 M el Ju3 30 0 sl b -
. (c....aJ_ (e olaglad)
of o U S any WS LbUalT Gl LA 452 e as L
Ch-1) 5, S bl Wl e Tl 5l syt L) S 5,54

srall 3,501 | g

it dilany Rl Olid 3 Slils g o Lol kD Ly BL
aiy wpit)) saey ot 3505 iy Bl dus oe sl lpaad SIS
. U}‘J’ {_'_:'.JyJ

o Sl jeeldl e gl Rekd)l
o 3z Tty o UiVl o 2 Aaitame ol prar 0555 O e =
wbiy Sl phdl o lda 055 oty Boensia b Lpsliny Sy Lpelhd
- S A 5] g3
1l oY 25 (aduiedl) LI on Lyl g 355 0] come ¥
Ve RIS TR Jlaish i Sty o} A gl e WG
Cislalial; b e Wil
28 g LS bl L, wie e (2h5) oS0 o o sl G b die T
. dailZy Lpabiia o Uasil b S
B SaY o el Dby dpmelyy L1 s (el gl o1 L
c A Yo Ut el paldl £y 5
Vo LoVo oo ST cons B4 Lo I i3 il eslyl] plisnznt a2 -0
tiazall LoMall Ol iz 0,5ll 11 po Al pardlly LAl
- Lt i) a2 2 | L] il Lgiellns
ety a3l Lhe2Wi e el k¥
lidy Al wadl oo 2t gicny bpdios iphiYl poan ol o S coms -
of JEY D315 1 Golll) oS YAO (e JAY Dyt Amemaad)] slas)
.‘_,L_.;j.;).id,ﬁ!.,_.f\-hjo. o5 JY 539 dag ! Gilaald oS YO -
W by a3l sadl e agsiae Dl poar of o S con -
LA P VPV S PR VEVH N ) R L PP g SRV VA SRSTRT R IRty
COlaleall G ik el y 2gadt shily (potall i) Jejll o

c farm ol Sohoyai gl G 3wy pds e st -

5o Gs R dyie pieall Aiey Ll o) 34my o Rt




L Sall ""‘JI,

-.‘,‘“ a, Sl
; ol of D 3 Y-V -)
rebedly ol ol ZbUll T Gy baw cpatilill Jois o2 -

by, e asWITL iUl bt JSU 0 dag ) o3 om Juolsally ;
Cblize pulems IS D) Ldall b dib plinaad il el

AY-1) 3, PSS (e A

oAyt O3l Dl 5 F-N -0

¢
T

Cippalll b e JS 5 LLRNS) Ay ey o -
e V) (3,5l Gl pio 3 0 n B a IS Bl Al oy o3 -
.imUlc.b,J,.;...:;..-._Laj Lail 01 b e (g5ly7 i oo Ailes

‘ DG e MBS U b e s e (YD (5,
Glb pe Lmislee s oF e ad Lo Jpeasd) il JUU plaitd S -

gl

e

L ]

P Y &
0P|

G taind

) llea 11 o g
- 0): 4T

Wow s 2 3,0l O b iy o3 (V) (5, el B e ST oy -
Sh bl g Bl U5 Yoy ¢ S Ll Gb olF
- oS A e gl

LD 3 ) 5,5, el Gl poyis (V) 3 1 palll Zils pa KL pdosd -

31 008 of camsy Ugaball O3 Waealis Jugiy il 3 2L o -
el Wl bz Ly A palall e Labsy L

A obill aadl e Gily S5l ezl Gl ! s o -
(r-) 5, S5 el

L

A (3

r

I GH U I P | A R N 4 IE I S R

Ul gy ot pmendly 2ol Lahil] o el e IS dalized b an,
LSSl i

|
|

1
(ed

{=1

z

(7)
<k

.

f

r"

V-

.

)od b

M




sl

P4}

:\:(_"\é.\!a}.auﬂ:(g__f_)d@i

Sall 2,80

il oy (5-8)

- \=
——‘?]"P =
5

5

gzl daoy (1) pprdbS



gral! 25 ‘ e

L
&

L,..u.n,..ﬁm;.m:_:,;:‘u,i ol Db e Hea i e Ut el 2 o2
el ol el bl A e e onili)l Juoiia)

)

|

e (-0 :f'*uﬁ-';‘?mf'(lr?:m)

PR JNIEPIRPEPEE

o5, S5 psal i planaaty ool K3 Uts dmy )t i S Jeelsealls
(et

iy arloll ol + Bty a1 Bt plalll S5 S bl o o3 -
o oy S 2 SN it oS N ey Sime¥s Jodl oo (&g
o haslll el s el (oo nhauad) (il B S Jiazu|
S e Bl iy Jolly el i i) 2R SRUNE P
b WlS i Dl apdmay ol db b i 815
Sl el

o . .
e P e T

Jud 3 uiwhﬂéjﬁd}i;éﬂyﬂyfljll)&wwlwu'
"ilfyaﬁé*df&ydlr”,ajrn_}&uaﬂlcl-'»b-L_-ihuxy;,b-—'U
e 51 Gl ks 085 o s s Al el 5 b A it

il i e (o ¥) e @

C D) g T At ol Sl JURRUON o

Bob o Rzt hontadl e dnias ol o Jlasl s 2 Ut el -
1eldy s e il dhoy 5559 S Wl IR WAL
o el Sl igrld bl b S PRI E 2y WL
S N
agpte iale Y el LR

ety A e g8
iy )t RTTVOR grs L PO TR PPRL AN R

el o g eSS S IR 5l o3 s -

N el s e alis sy LS 5 LA Tl 5




Y.v | Grall a5 gpall 2SO v

: -(V—ﬂ o 5 galbjl sl JUURINL PO By £
- A e 1 gl il i oy A1 el s -

S oo goles bl el )1 Jals B33y BULDE Joo ooy el Janias -

el s s ] e

I po I A e e g aed iy (S o el 3
e el ol M o) el )1 el

S o il Jom Jliy o Wl Ll B LS - Jae i k!t ol ) a: -

oy Ll g b G o2 ¢ WU R (B el ax ol

el
. Llidl ollm¥ -Y X
azte reall Gpally sl el bk o ol dais Al
5 sy U o syt 1 B B 0 ig) o 3 1 b s
Nl e el Gl B e ST 5 me LS i
C ol ol reall Spally A sl emlp A-Y

P 0 e b Y gl bl Ll e s e s Al e
aolelaall kr-..i,a._}_gi:m\]!-,bb,i U,.a.sl.xaf_,.:.-\ gy pall YL ;

bl sl R L T LY olas S5 e
Gaa el Sl GG el el it s S e
LY bl bt
SV b Yoo o5 83 R g Bapa ) Sl 2 Olaall s 5059 of pi ' \ L.
e el 05 UL UASSVT IR QLN o

LY e e s Y o el e P ra e

FOPRRUETI 01 RO LR A [P VR I PP J0s LB IS L VT S S



Y.

i s + Lot gt (U on M Gk Ll g Jane oy s Jing
o7 P HFJL—J ul.‘)_,,”ﬂ -!_,.‘.” CJ-”' gladsy lL,“J.]:J-"OJ-I a‘.._o.l.la— ‘
oo Sy 35,2801 (O prodt ~ DA = g5 ) el Aoyl o Lol | DN

— e
. lplu’%)r-;ru ) ‘

S 3l s S e o o Al b ol ol s e S - 7 TRCRARILL T gr s e
o5 o8 Bkl o 5 gfe il Lyl o el an, U3y Wk sy prlsll o0 Gt
. u"l'“ Jaaall U.-L.IJ )JLI-.JM)JLC Jj@h)ﬂ')by1u&‘}.—ay '
oSl o i ol ] et (bl or Loy B (ol Bl oxy - ' ij’,,-ﬂ)_jrfyruw-t)@«,jﬁ
.ML@LMW!W\,OJ!M@’ws |
, : 4
et w0l dagy bl gl diaky e Uil (SUT il ety -
i 3l ety e 11.,.,_”,,__,!,1:&1,;1@.4.1,:;, V. ooe JuY i bl
Lsall e SN
prdl o 8t il olinit o 5] By o e Wan oy Limyd 151
e Lt daled = f" Lot by Ja.“ o el el a.b s r).u iy
ozl 0o o LY gty 2 S o Ay 3 olg)d) Blsl i
Kol gailly bl a3 uJu!ub_,JlJL..ci 2 il ohlsl pld - - I T N DT S I B O B R O R (et
u..;lal’: | A A AN ’v: v Al ] e [Terewens

PRIV, TR I JOVY (GRP) g3t il ol 2l l el - s -
sl glag¥l s iy el o S oo e Ll sngs PEN PO g
L .,,..L.u Ux,s.ul il g 70 s W gl Bl oo 45Y o o
Vagd Sdapad! Y) Sby uw w.ut..m s ol




grall 2
'

A%
Spall 2,50

: _,l.\lli'ﬂ m‘_,.c 0‘)[,.:"' A

c \-
(Rigid Joint) Zeziee¥] o Jl 15 il el A1V~

-+
| -

A3y inichas O a3 S Bpzian¥) Aol D15 JLEV P At g -

B s ke i e oS Gb on el UL 2001 e

e i) L ielell g 5 Bals Gk o Gt Bl Al ol

(ki) dize Jat 3p3, o aslal Sl qulJl b aoly e tu-bLJ
(A8} 3 JSetly e 2 S < o#ll gt

wlly o ae il Jidl LW J (o) Tow i Ol w7 g2 ~ 2

Al i ki 3 e Y3 83 10 Tt 5 el 5 olll e

Tt D Wolas] bt as il dob oo Ve sV e an b padll
. aallay iyl

AN

4 Zativa 2

il

* ' (Flexible Joint) - = 1,4 syl s ealul! ¥-
ol 8 Cpi a3 ) T Tt S5 mall ] e T
A i ppulll Jlad sl sle Ay g3 S Sub o8 ebl UL
0 plisly 4, Ll et 55 arle Gub b St bl
LS byl o pui) ke s B2 o Bpsrlal] sball 158 A
5, GlasN s, (4-2) 05 S, pge o
Lis gund W Lalb pliscd g B bl Sas¥ W 5 U
. pagile rlJ&-.:.-!;_A..-L,S; S ks 0|k 13
iy o deil) il Ll ey e Sl o T
U gt aainiy ;,i jama Ny dk3S Vo e D L N { P

all DG WLzl W Ze ) gk e Yoo ) e ey b il
-L,JL-.;I:...a_,“

S ca wivieal o IteX

L

e S oy B WS LY T el ol plasts Ul
o ol W s e Sl el by Tidhae o ST 280 5l
LY e ls] sl o el ol b S oyl i ol Yabas o2

el g st 5




Yy P U oall 35S

¢ pal sl ¥

-~ U.Js,r,,udul o T B s e ,mwmbt,.,lcu.w | -
il il e o —

—-l-.

c)b‘ﬂ o Aty plasVly JnsYl t,.la-, SV Sy ekl e LG
- 3 lall sl dl,

s ot 85 D1y Bl 0355 0l s AT 36 0 2 sl Sl 3 - | — o o
- ] . . . i
L _ : ] lU

wp pieb o) Wl Tl o T Zus 3l Al 0 om0 I -
ST g ilemeSs Lasd 15 0,57 0l oy (b g6 o0 g2y Slse
.rl_’UuL’

% g

.~°)

D (3-9) | AT F O D (R e

A S o oo T e b JS e aied Sy OB e o)l 3 -
plol pont Wiy KSR closll of Lot DAY el 1 Jpm Liger el
oyl

L dodiall 5 gt IS L JI AN Sale] o3y

(Fi&=T40|

Rt 2 sl pmtybl 3 ol onh A1 Gutig e shon s W 3 U -
lgneS ) g 3,2k (PVC) dhozdill oyl IS5 (GRPY gleytt Sl
Bl alliy 241 Jo b apmwlall gl ol g e ¥ o8 JAY gk
a0l 3 omad nnf olos 40 G OIS B L Do iy Bapelll e
o b e Uil o U5 Zild] LT i 3,0l IS oo JEY UL
il o by llt e Wlis k! —

JIUIRTURTTI0 B SO YR S, T L RS Sl Bl L
' U daiall L



Yyve . sl 3,54

Luold] fuadl]

: J.g.n-ﬂ” -3\
prIpviEL spdl .;J_.LlLi.,bJ.alSJua,HJo!Jl,:L‘ﬂ,wa:Jl-lpjl.w—
St Shiie s Taakt oy pa Al Sy per GlI Jumidt Jlasl b o adl
-b@ﬁM@QUM'JL—»JﬁmA‘wN%:‘eCﬂ@

ingmr b ol Gl e 03 P

oL ] Ll S o se 035 45 A aely Al S

H rnj-ﬁx-“ "T
il oo g sl iany Jomill s Ji3 21 el o Sl e -
ool Vo I IS gy Jear iialt it oL Yaniind o pllal!
alls Sal LS dal n 35 sl 5 0555 (A o] 2 e oyl
ASI Jpry o AT ng ALl Lol Yool 2t 5 e KAl e o -

- LS Gkl
el 3,50l v any BEIL Tpmed L pe Slies Bl dasdt Jolalt 5 -
i or JB Y ol e s Bl Al AN LS Tl W b

. é,;i;,,;ui;u,wwsywlsl,o”ut@m,

SASI el ol Lpaohas o 251 S bl ol Jeall Jores s of s -
iy W mandd dazll e g S ke o Wt ot apadly !




YAy Spall 25N

ool o]
bl gl e olisdd) dnis b3
1
I '

gl st - o .,,,31; el
| |

 — .
! il 1 PP (P ENY ‘ Lol phidll

Sibd! s Al olis

sl i ERPSIEEAIY

gl Ui

=

Sl ol !

JUS (RIS PP

oAl il Jlsl (D)
AN Uy k) (555 Gt iy Lot ekl haz; Lo Jatsy
: Lolbl ckl" agS T

wsledly Go, N Jlary) iahiy ¢80 (el U e b Jeddy -
- Lalhally &Ll

Bl planind g bl DAL ] oS 7 33 i) phadll Gl e S con

arall 2,88 e
AN 1S by Wil o W) o o Bk LG Al e Wt
| 3ty IS 58,8 W 55 ol ) A BB Sl sl A
AT IWE W1/N CHPOR




A srall 583

S e Oy At L oldey oUReY!
Ry l.;.-].u'n.:...!

"-:--:&5\“,5‘_

S B ol gl s LD bl Ja S5 o 1A A by, f8ol bare -
I TY | O PR U 3l K .L.....UI -L...I..J-‘

4.‘:.,..\ o ol ias \ ki sl u{sﬂ@;d;iu1d,ou,us; -
'_y‘.\.‘-‘ 3ghm J&*: aky ti.-l YA J‘ Yo)
: ,!‘f.ﬂ oliadll

,Ln..aji Uk g J,ally Jonmilly -1l 120,05 PO | I i S
il ol Bl )

e

-.u,’-,”c.;wui DB sy Ot Aol plaill T b TR LUV - T
‘)I MuaJJuayJLthAhJque-Lubuﬂth“ujjrdoi

e ifitias doy pmmall S S o Sy e 2
ezt el s By h

Sy 3} el L5 nc A Sy Ot o1 ont g Jlas!t il a5 o3 -

V"“” J -all Jusl - w

L olimdlly ool 2y UL Ghazy Lo Joiss
| : ,‘;qm‘ -\

o pl o, Ak N Y
kit Sy b GUalh il nen )l L2F an
gt o Gl oL LY ORI C A RS P | RYRE P

grall 25 YAA

JU I o5 ol o pntdl plasal e o PHEA A ]
LbWall o]

r..L;w.:....“ .LL!.A” [N g‘.U}J r.- Ay LJL ﬁ{y d,l......; CJl..al’,} l.!.k’t.:-al_ _DLI-L,) g T
LY

by il oty B 2 My Jerlialls ol ] s -
il 350 Jady Bl e oo L Oatilil] L ol by Lplany ()
L s e ol pas 2l 5,55 0l LTy Lo ads opddl saes

_Mom,,nc,.;uuou;leiz_.bwouuirwwlw :

Ll a3y ol e milns Loy il Whostty Lotd ] il G2y o2
Pty hia) Tty Ry o5t plihey i bl el o S 5 ot
NI ORIV PRV QU S
. pall L N linh o3 das WS 5 bl 2l izl e STE L
N JURCT IO P % Y DN PPN WS PP of oo UGps ! e Tispms )55 ol
plSa e
bl T Ly b oantdlil) Jil o oladll ol pbdll D S
S Walos Ly bl o2 S syl Jealpatty Saaled b canld b dledly
(ks BL) il D jalally ¢ e a0 salal
ikl g ol ol
el Ny LY G Lk Gt
NI R NE P LR JVS TEH VR R T ey S ol e w5 oy -
e WY sl G Te U r o Wy L] il aiey Uy
» -WJ’J

DY ey LUV saeely SN e b @ o o S o -



R o S padl a,Sjl Yy,

Y
: obleall Jb Y Ll ssandl Thzll gl IS R W 5 A sl e o -
- ol il Y=Y RIS VIR TN UL VE SO PP sLYl,

iz Sl A Ui Slilaall Sk Flon 10 02 TR IAEIT VT Tl s} ol YT Tl 5 waad osthall Gaall SLL it el oz -
. bylast oA P, PRI sl a0z - ) . Sadeizzt) Solaye U
S 2l u,allvl_,.ﬂl,‘ ISSAN T I W il ol A e T IS TREY g R
et g el Al il LYY dpand) Sl Ll o 2ag g5 GeBA i) 2bjme oy -
Bl oo i Up o ailly 231 5N ol 3ty (JaalD) el 5l

T 11 sl oSy LT ok ol st Gl SLLS ikt st o5 - :
: sy paad puiadl g Us Y1 e ity Y6 daptl GlLY Lo T 3 L, gt

. il ol I
\ _ ] Y-y e
o Al il ey A Tepad ! p i Jlamiady Sl B oo 2 -
iy alliy ke o Risle GO L By T Wb v 2 7 (o) ol o Dol o Jocl 0,555 Bl Sellll D 3 Lptdd
DL e b Wi (Puddle Piece) Lkl dbos g2 o ghe ol | e o A g o o () o i i
Bl e dlls Jly 3 ol B A O Bl 055 ol oo WA | L Gl ot () i s T

i Sl U G Sl Jos Slel g = B i 1l

: .“}"” oAl Y

Ciele YL e JEY A BL. o s T 2l Sl 015k -
J)m] )Le:;! —¥-A

VPSR ERE g gt v PUCES SRt Sl L] ez -

[
:1.:;.‘:Jl1$,i-—\—" -
- on S 5L, Rl YL DY opil! ok AN g ol e+ UL Gl
gt sl G ol Lo, W) sbatl pad oz - Ciaalade SV i S

)Ll:lc-:r_) e 34 .Ub-u.iolllu; lL:.n.U l}.hl]labLu JL:_'—lnf‘)a-‘ ey
o illsy 3ol Maze iy pks oY bl el G o T 02 ¥y J Bt H
A ) ) L'J“Lj'!h“cb"leﬂf} rq_...h__ 1 ) PR !ia_,.-.U _...f..”aL?-g‘}' 3,

L, iy e ol Tpole 208 Ly ELAL oLl Lo o2 4 QJ o S
4 ! . . S e - . X : . ,_5-}.‘!.&1 J.’hlb GL:A.U ot \:gl [l BT W el R IST J.Jc—-g Y-"-J-Dwt
o s LS e el e 7 L ol e oAl - ‘ |

' : L b o 1Al Bl )55 ol LA EL,

- ‘
g b Sl it de J SIatIl alyy b Al A o2 T
‘.l._..'.gb_'u.u-\lu.i;.h]‘.



drall 2SI sratl o8 A

Yy

! el | caind ixlodl Lo 4] oo -
S paill Jo 4 Jpanl] RAS Bypbe o s S R T u‘ﬂwluw Jos Helr g B4 Bl oo o

. U")J't . . d.c.L..e....” ub,...,U
. e Gl o 03 LU i gl e Wil 5ty ] Oolays o ol -
rl___‘,“.sj}[‘,Ju.l.”,.ullujl.uﬁudﬁt{vb‘u}‘-“u-‘jr-'-' Al s J3 .g"J’.r' ; .JrL-’u). ooln
. Zpduiaa! la g U Gk 3 LSailagrsl Jams dolpe B T 1+ WS | B
53 o Vo 0F Jiy t“’J'“ Sl oy Wl Ge pls wasSF g2 ‘ a3y Tphaizdl e ih saclall 55U Je a3 e g8 R g
- ol ran Jis s PR F APV vy [ TY
Wb iU Slzil! Jus .ulfc,ug,l.l..u..h.-.l.-ll a...l...}.l.....m..ll:vh - : ' . : : Y s Go ole U Y-V
Tols . . .
- iyt Slagee N Sy 5555 ol e A5 3L LI e JUI bl L W ol ¥l o o2 -
6-1-“ u"b""“ }J““ 3_,“ & Wl C” ,L’U d"hu "L; F gl n)rpb v.-—fj e Jle cay ‘.,Jl Slethil, uou-l (v r-’J ,_,a.ub '_,II M)‘ YL
. Gebald oL Jyba e gy uLaHf_J‘_,...U Lol Ll 5511

e ezl st ytly ,_,..L.SU mul m..,u Gty _,d-i Jasl oz -

.PJJJ-I.)_,,.L‘JEJU“MJ Jl,&)t_,fu«:fjrg—
'.L.U-.u...-,..:.u_,i; 1J;J.)i,wm.,,;damlu,u,sutyur,
.‘Lh.‘-} J.J“ .J.J..'J-lu.ﬁl.-ll.&—aa’ rJJf ,' a_,.uqi._. lhsqu._,.‘Ulql.cq._S_,;
Al 0 3 e 3333, 1 i e iz o a5 e il o s
TRV IR R L
i U ol D5 yian sy 3 g i b o i1 J5 e o ot
- Rudadsall Sl M Uik bt LY T W1 sl i (5 -
RICEWE A,J..n, Ll Bl oo bl il Loyl By idt el oz -
M«-Lluf.\..]f



wrall 3,50

YYo

(V) Gode
..“..“! - -’.._ ‘




Yy Skl 2,5

(V) o5, Jiza
A BU e Bk Kppad! preadlly U padl Pl slbs
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{7y InP,=InP,+ K, (;-14)
" In P, = In (500,000) + 30 x 2.7/100
- P,=1,123954 ..
- P, =1,124,000.
o bt Joas Bgy o VAAY L sy a3 5] slaas) by

AR ]

Slilasl 3yzy pas Vo 3 /T - ¥ 8 4 Lyl 33U Jane B3
: oS sad

RO, VR L Rt Jane inead - : LU
- obslan S S D SN

¢} % increase in consumption = {(Py /P, yrivox 100

% jncrease. in cons = bl 1 23000 /500000 0 T x 00 = 1)
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Qﬁre = SO l,’S
Qumax wity (Present) = 1.6 x 1736 = 2778 V/s.
Qmax daily (future} = 1.6 x4232 = 6771 1)+
Ques, (present) = 2778 + 50 = 2828 Ifs.
Ques, (future) = 6771 + 50 = 6821 Ifs.
: b ymle

S PR B ROETS | JRIEPS | B S T B WP P a3l paf we eln
R tl.:.;-”_’ u.i.:.-anu.l..aju‘_u

Soll o Bil W gpad) el Jd (Selutedl! peeadt Laehs

(Ll SSdusdedll
Ques, = 2828 Us : JUI G pasll
V=10m/s I PO | e ¥

Q=AxV=(nD?/4)x 1.0=2.828 mY/ s.
.. D = 1900 mm
choose D = 1800 mm.
o e eyl B Syl Jully e dl nend) Dy 08 Dsles G0
LBl R e 151 LG, id W sl AL IO & [V L | O L
K oam (Y00) o3y Jaad!
(K, =0.03 mm i) 1Y) 5, Soda (Sdssted)! pommadl) Sloiais

S (hydraulic gradient) = 0.04 %

V (velocity) = 1.13 m/s. < 1.5m/s (sale)

grall 2,50

YYA

Slslae apmy pie o 5 -

(8) % increase in consumption = {(Py P12 - 1] x 100

% increase. in cons. = { (1124000 /500000 Y125 -1} x 100=9

s ka7l :ui,;suln,ulrus‘:..l, -
o bl Jaad Ll el e Y = aPhgz Yl i saly)l Jusd 1,200 2
| - S ‘ Lol

(1) % increase. in cons. = | [1+(2.7 /1000 330 -1} x 100=84

7 A8 Jl 1l Jans ol
‘ : Y i L
£ 530301 Jans 15 Slstang DU b3 D S -3
7y - iyl Jins pSe Shoting AN b puis Dl -
£ A bt dame (oS a2 31 Wslall plasal; ¥
FISTEE T PTRR IV Y JPA) Pt Jp L 17
AU a0 izl (average consumption) PO IE VOSSR
(Y/\) 3, s
average consumplion al present = 300 l/c/d
average consumption in future = 300 x 1.084 = 325 V/c/d |
| Nitmny Ml Sil] Lpmpuadl] Ul
Q,, present = (500,000 x 300 Yc/d) / 86400 = 1736 Vs
Q,. tuture = (1,124.000 x 325 Ifc/d) / 86400 = 4232 1fs

tv) Qiter = Qs iy + Qtue (5L & yhs)

Lt
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V =Q/A =3.4105 /( nD? /4) = 3.4105 / (x x 1.8 2 /4)

= 1.34 m/s. .
o v elell Bk Sdaedll Jolly i) peasd ap oS ol bt
bt 21 o Tl 25 b Wy abem Y1 Tl Al el oo enelsd] o
K, G S Gl (Y1) 3, e e
(K, =0.03 mm U} (V) (3, ol (Sedaptedl] praadl] Silaionin o0

S (hydraulic gradient) = 0.06 %
V (velocity) = 1.40 m/s. < 1.5m/s (safe)

2 Sl plisuaed 93 Ay oS Uslas Geoles Vi 3
V =-2V2gDS log{(K/3.71 D) + (2.51 wDY/2gDS)}
| ' -1 S o
(\-Y} 3, Jyde o
v (Kinematic Viscosity) = 1.148 x 10 m?2/ sec

FEL I
g=9.81 m/s? S = 0.001 |
V=-2/2x981x18 x 0.001 x log {[(0.03 x 103 )

BT x 18)] +[(251 x 1.148 x 106) /
1.8V 2 x 981 x 1.8 x 0.001)])

~

= 1.84 m/s. .
v (HlfS) ' S (mm/m) (S) el oaii 0215 2 28V [
: 1.84 &% .
1.52 7 | <l
140 0.0006 L_)U Joad by e LS

SPROVER | RTEEWL /790 Iy dyS Uslaw Gorhs V> 3
v =2 V2gDS log{(KJ3.71 D) + (2.51 v/DV2gDS)|
s o
(\-¥) 3, Jyamipe
v (Kinematic Viscosity) = 1.148 x 10 €m 2/ sec
_ - G A
g=981 mis2 . S=000l
V=-242x981x1.8x0001Ix log {[(0.03 x 103 )/
(3.71 x 1.8)] + [(2.51 x 1.148 x 106)/
(1.8 /2 x9.81 x1.8 x 0.001)]}
= 1.84 m/s.

c Sl b WS (S) s et p0s ol Y1, 5

V (m/s) S (mm/m)
1.84 0.001
1.52 0.0007
1.27 0.0005
1.13 0.0004
Qges, (futurey = 6821 Us. izl O peasl!

 Jeinedl L Ol i o VA- - S ST s i
Q= 6821 /5 = 34105 Ifs

des

= 3.4105 m¥/s.
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Ques = 6821 j o = 34105 ms.
V = Q /A = 3.4105 / (nD? /4) = 34105/ (x| 8 2 /4)
= 1.34 m/s.
: sekeiy oile doles bz
(L-Y) o3y Jotr il 3 lpall C=145 s i
V=134 m/s il 2k
- 134 =0.355x 145 x 1.8 063 ¢ H/L)%
. H=0.06%

&y S Volae Gokis 2o 3L 55l 42

(Y) o3, Jles
o ke pard S naed] el 5 graaal  pathl plus 2 slhs

igta} 358 pady hadly daws 00 e U bolans Rude pdiey (oo
i\ Lasbw L) TuMll 0555 ol @il pay - T ¥ bolais

(V) (3, Jull o

Q. cons (present) = 1736 ¥/s.
Quv coms (Tuturey = 4232 ifs.
(present = 0.8 x Que cans
= (.8 x 1736 = 1389 Vs,

Qav. sewige
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_,Jl..h_p .ul.i H P r‘JA-ulq J’.,,f",ll Juid. ﬂ”wl r,..al" et
V= 0355CD“"3 (H/L)05“
=1.0mfs il gomk

Q AxV= (Di’/4)x10 2.828 m/s

= 1900 mm
choose D = 1800 mm.
V=113 mfs

= el 050 Wslas Gook
ik 21 paslpald C = 145 i innss
(=¥ o3, Jyadl e
V=113m/s. il b
- 1.13=0.355x 145 x 1.8 963 (H/L) %
s H=004%
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SV s
S =0.35 m/100m = 3.5m/1000m
| Rl el el ] e
Vi =12mfs , V/Vi=1.12
 V=12x112=1344ms < 1.Smis.

[}
. Lo

e le il ReLudl Vg
~ I D
spmyy S O eadl! U) c.z;i e L8 laxe¥l i 4;.;,,_; Lil s
" (g2 olew (Qing)
= (Quar ) potholor LS Sl
Qinrary = 95 (m3 /day / 1km of pipe line) x 5 km
"=475m /day = 5.5 s

Qinf ) = 0.46 (m? /day /1 cm of diam. / 1km of pipe
line ) x 5 km

=0.46%x250x 1 x 5=6.7ls
Qinr=6.7 Vs - : 1l i sS1 i3

- P Gl e bl ey,
Ques = Qmax. pw.r + Qias
= 4649 + 6.6 = 4654.6 /s
Y el Gl Gy Gyt s o Lo Jadt ety
bty gl U.:L‘,;,i -
Ofp N oo kel JiY of -

gl 2SI Yee

Qui pw F (present) = 0.2 x (500)"*x 1389 = 783 Us.
Quax pw (present) = {1+ 14 J(4+J3500 )} x 1389
=2127 I/s.

Quin. pw r, (future) =02 x (1 124)/9x 3386 = 2184 Us.

Quax p.wr. (future) = {1+ 14 [(ARJTT2E )} x 3386
= 4649 Us.

e 1Sy 2 oo S Az W Bt Vs bl o S D
iy vln Lt ot 2 b I Il D) Sl

o1 5] 208 O o
AD =23 = Qus/Qun =08 [Seluistll praadl Asirie
| (o phall o pelpall i ually Dnall (i)
<. Qg = 1.25 x 4649 = 5811.25 I/s

| : Ionbns 5L Bl
K, =006 mm (Y-Y} 3, Jsie oo
Q=AxV , V=15m/s. =k

5811.25 = ( iD? /4) x 1.5 (m/s)
D = 2500 mm oo it

K_=0.06 mm (Y=Y} 3, dsde oo
S -
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S =0.0035 m/m
D= 2500 mm
(Y o3, 5be} Syt peaaasdl Soliimie (o
. K,=0.06 mm | | |
Vfun =1.2 m/S
Ques Qpun = 4987.7/5811 =0.86 V/Vi=1.15
V=115x12=138m/s-< 1.5 m/s (safe)
: dayl Jt DY
NS PP JIPL I 1Y i P
Ques = Qmin. D.WF. e

=783 Vs _
Quin. p.wE/Q run = 78375811 =0.135

(¥ 035 Gole) el 2 pslpall Gyl ot e
ViVin =070 , Vg =1.2m/s
. V=07x1.2 = 084 mfs
> 0.6 m/s (safe)
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e PO Ju Bkl 5,80 B Olalas YL
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DUl sis 3 padtt ey StaY] R TG B SR

Al S pal!
Qdcs =Qnax DWF + Qinl' (S “"1“' Qrain

I Jatl) sl — o jUaa¥lobes LS ol

Qn=CiA

t. =L A60V¢) +Le
= (5000 m /0.75 m/s )+ 180 sec
= 114 minute

i = 1000/(114 + 20) = 7.46 mm/hour
Quuin = 0.8 x 7.46 mm/hour X 200,000 m’

=3321/s
L;?Iubl,ﬁhdlsj
' (V-1) oy dodr o C=038
i gaidl dld) g8 2 Sl I 200 50 AU Jb

L ol bkl d sl
Area served = 5000 x 40 = 200,000 m’
Ques = Quax pwr ¥ Qint ¥ Q:ain
= 4640 + 6.7 + 332 =49877 I/s
- gedl ] e
Qg = 3811 Us
Qe = 49877 Us
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; | Yo ] VA= () LU
| ' iy stee drg Vs ¥ = (@) LI ISEYI Lol
| (FTl‘cl.dl ¥ e -
P=15b=15tm? Jsldl liall
D=0.25m Wil kil

, | 8 =90°
a agd! Bl el - E.=2P (nD?/4) sin (8/2)
K. =tan¥(45 + 0/2 : —2x15x {m(0.257%/4) sin (90/2)
p = eSO ! = 1.04 ton 7 _
=twn’(45+30/2)=30 il d) WS syl ppaas — ¥

e= 'VKP h |

€, =18x3x1.275 = 6.885 ¢/m? : N
€, =18x3x1.625 =879 t/m? el o
£,=18x3x1.975 = 10.665 tym? ; «f 9

(F) 1,20 i L

Fl = 6885 x0.7x 0.7=3.37 ton

F, = (1/2) x (10.665 - 6.885)x 0.7 x 0.7 = 0.926 ton

| il ] UK Il Lalys -8
N, =(042x 0.7/2)x 045 x 0.7 x (24 /m*) '
=0.42 ton |
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N, = {(0.42 +0.2) /21 x0.35x 0.35 x (2.4 t/m?>= 0.09 ton

| Fr 98Vl g5 + F il ki 58 = F ol5¥ g8 S, = (0.45/3) x (0.7 + (2x 0.42)} /0.7 + 0.42) = 0.206 m
F,=F, +F _ S, = (0.35/3) x {042 + (2x 0.2)1/(0.42 +0.2) + 0.45 = 0.60 m

=4.3 +0.294 = 4.594 ton (ay. ILL ant dye oI Zulps 0

(M()l) b‘JJ"LH r}&

e . M =F;x |
_ SY5¥ g £ oYl s = oL Jatan | o )
_ ' = 1.04 x 0.475 = 049 m.1.
_F.S =F /F, = 4594 /1.04=4417>1 safe '
. N (M) o139l 3=
Ll USU LG olaled! Lol -Y
My = NS+ NS, +Fl+ kol
[- ] s dpr (M) pall dama

' = 0.42 x 0.206 + 0.09 x 0.60 + 3.37 x (0.7/2} + 0.926 x 0.7 /1)
- M=104x0.252- {(e, x 0.35 x 0.70) x 0.35/2 ’

o = 1.5 m.t.
C +12x(e) -€,)x035%x0.7x0.353} ,

M = 1.04 x 0.25/2 - {(6.885 x 0.35 x 0.70) x 0.35/2 olasil e 1 ¥ p3e = (F.5) ol
4 1/2x (879 - 6.885) x0.35x0.7x0.35/3} = 0.19 m.. SFS=M,/M,=15/049=306>1  safe
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F . F LLA ol (
: F,) ¥t sy
sl

'F[: F‘_ =MY/I
- S ‘ sl T .

=337 + 0.92¢ 4.3 ton
(F) ol 558
Fo=(N +Ny)tan @

= (0.42 + 0.09) an 30 = 0.294 ton
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P=220x0.2 =044 1/m? =440.0kg / m? |
F=1.5 (F-£) o3y Jaad! e ,UGRPyd}i, Joudll e by gl ela¥] poaals JLY1 Gl
] | Wy - Gl ciazie 3 e V)V 42y 33 assas A0 V0T
(£-£) (3, Jsdr oo = ' ) N P
(D) 2o Ay- = G bt o
S , ik, 3l Saley Baondl A 2 0,7 B Sl el Gas
(M) mu}b“‘“‘!" - | QNP | I 1 PRRT) By Yoouses Ll Y/ o VA Lails
D/2H=8/(2x5=038 oir o Leske 5o e Ay GBIl s Ve OB YUY LSS
M /2H = 5.0 o (o 070, 05N ]
C.=0.740 _ ¥ (e — Basmle) LG Tpelll - 2 Wl
W = 0.740 x 340 x 1.50 x 1.10 L C gl iy o SVl ol
28 M o3y :
WA o3 o MoVl A w=1.8ym* = 1800kg/m’
W= C xPxF/L ' B=16m
‘ .J\=(L} l"r_;J C_zll_e-ZKuHUB;”{ZK“.).
L =0.90:m CK =01 -sin3) /0 +sin 30y =333
=15 (F=£) (3, Syt (o pbeal] Jalan p = tan 30 = 0.577 .
P=4535.9 kg : C=|l-e 2300 A OSTTESON6) /(2 x 0.333 X 0.577) = 1.82
, (E-£) o3, Jydr e W= 182 x 1RO0 x 1.67 = 8382.697 kg /m
B, /2H=11/(2x52)=0.105 . iV 53 oo Js ¥ ol
L/2H =0.9/(2x5.2)= 0.086 | : - W=CPFR
C.=0019 o
: B=110m

W= (0.019 x (45359 x 1.5 /0.9 = 143.64 kg/m
bl et AP ATAT AR G OFYYY AL = e oV g e
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K =(1-sin30)/(1+:sin30)=0333

p = tan 30 = 0.577

C={l-¢ 2x0333x0577TH 5.0!1.6)]/(2 x 0.333x0.577) = 1.82

W=182x1800x1.6x1.0= 5241.6 kg /m

LY 53y oo SVl ol
w=CPFB,

B=10m
s
p=220x02=044 t/m? =3400kg/ m?

F=15 “’*‘L) r.;JJJJ.éiuJ

(L£-1) rj,JJJ.H,,

(D) 2 Ay = el Jot

(M) Gt dob
D/2H=8/(2x5)=08
M/2H>>50
C= 0.740 sy

W= 0740 x 440 x 50 x 10
= 488.4 kg/m’

1S M o3y o ST ols

w=C xPxF/L

| |
Sral 2,5 , Yit

B o sl Ll 26,200 £ IS s I PYESA [T ORS00 3] JCAT I N R
' (idaall ol LY

b e [ e S = e Ve i) T
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Y. ¥=¢.--/ ar = faarntSl sl

Y = o ol ZLIELE b () ¥ 2o o] s (£) (5 Jadll Jl g s

{i,. 3L} GRP J sl e Tysele (P
s 555 o Jr Y Dl
WszBBC

w = 1800 kg/m3
B=16m

- B.=1.0m
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E'= 292156.6 kg /m?

LA =L} B35
= . m
yadw o2U oy Yake g0 - G2 i 3, pulll gty o2 AL (5, Jyir J g F=15 (Y-£) 3, dyier oo ,L.AJIJ;.L...
=1, - 3 VA
BEVC PYIRE W T3/ A0 TR ER r
P=45359kg
B 1.6 . ' o e-L) 3, Jydr (e

B_/2H = 1.0/ (2x5.2) = 0.096

L/2H = 0.9/ (2x5.2) = 0:086
C, = 0.019

Y

W =0.019 x (45359 x 1.5)/0.9 = 143.64 kg/m’

Lo fonS OAVEN = 0¥+ EAALL 4 VI AL = il e JlaYl g an

AX =De x (K Werd) /(EL+ 0.61E13)
De = 1.38
K=0110 (Gio=0 ae) (V-£) 3, dpar o
W =5873.16kg /m’
r =05m
P, = 0.63 kg / cm?
El = 0.149 x 0.63 x (.57
=1.173 kg /cim
el 3 e 70 (sl glasl B3
AX = 5/100 x 1.0 =0.05m

0.05 = 1.38 x (0.110 x S873.16 x 0.5°%/
ﬂ(l.l? +0.61 xE x0.5%
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Water'Supply_ AC Two;'t. F. M. Law and F. W, Crowley.

Design and Construction of Sanitary and Storm Sewers, Water
Pollution Control Federation Manual of Practice - Number 9.

Charts for the Hydraulic Design of Channels and pipes, Hydraul-
" .ics research Station, Department of the Environment.

GREATER CAIRO WASTEWATER PROJECT - Final Master
Plan Report, Volume 4 : Design Data and Criteria, John Taylor & -
Sons, Binnie & Partners in association with Dr. A, Abdel-Warith,

Design, Elwyn E. Seelye.
B.S.
C.P. 2005 Sewerage ) _
C.P. 2010 British Standard Code of Praactice for Pipelines. 7
Part]l  Installation of Pipelines in Lan'd.' ' |
‘Part1l  Design and éonstmctidn of Steel Pipelines in Land.
Part Il Design and Construction of Iron Pipelines in Land.

~-Part IV Design and Construction of Asbestos Cement Pipe-
- lines in Land. .

Part V- Design and Construction of Prestressed Concrete
' Pipelines in Land.
' 2001 Private and Individual Drinking Water Supply.

Design, Construction, and Operation of the Supply System Code
of Practice. - ‘

4033 Sewers and Sewage Pipelines. Code of Practice for Construction.

AWWA

C200 Steel water pipe 6 inches and larger.
206 Field welding of steel water piﬁe

C 400 Asbestos Cement distribution pipe. 4 inches through 16 inches,
B for witer and other liquids. .
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Cement distribution pipe, 4 inches

C 401 The selection of Asbestos
' and other liquids.

through 16 inches. for water

C 402 Asbestos Cement tran:zmission pipe, 18 inches through 42 inch-
es. for potable water and other liquids.
ement transmission and feeder main

C 403 The selection of Asbestos C
pipe. 18 inches through 42, inches.

C 600 Instaliation of ductile iron water mains and their appurtenances.

stos Cement pressure pipe.

ermosetting-resin pressure pipe.

C 603 Installation of Asbe
C 950 Glass fiber reinforced th
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