Gido trin, CAP THOAT NuOC

MANG WGI DUGNG ONG
®

AP NUGC

| - SO DO & NGUYEN TAC VACH TUYEN MLCN

Mang ludi cdp nudc 1a mot trong nhiing bd phan quan trong clia hé théng cip nudc,
lam nhiém vu van chuyén va phan phdi nudc dén céc noi tiéu dung. Gia thanh xay dung mang
ludi thuong chiém 50-70% gia thanh xay dung toan bo hé théng cip nudc.

MLCN bao gém céc dudng ng chinh, 6ng nhanh va cac 6ng ndi phan phdi nudc.

MLCN c6 thé thiét ké theo cac so do: cut, vong, hdn hop.

Mang ludi cép nuoe cut Mang ludi cép nudc vong

Hinh 6.1: So' db mang ludi cdp nude.

Mang 1udi cut ¢6 tdng chiéu dai dudng éng nhdé nhung khong didm bdo an toan cip
nudc: Khi mot dng nao dé ¢ dau mang bi su ¢ thi toan bd khu vuc phia sau sé bi mét nudc.
Con mang ludi vong s& khic phuc duge nhudc diém do.

Nguyén tidc vach tuyén MLCN:
o Tong chiéu dai diiong ng la nhd nhdt.
¢  Dudng 6ng phdi bao trum cdc doi tugng dung midc.
o Hiidng vén chuyén chinh ciia mide di vé cudi mang hidi va cdc diém ding mide
tdp trung, cach nhau 300 - 600m.
¢ Han ché b6 tri cdc duong ong di qua song, dé, dam ldy, diong xe lifa,...
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Gida trinh. CAP THOAT NUOC

Il - TiINH TOAN MLCN

Muc dich: Xac dinh luu lugng Q toan mang, luu lugng q tiing doan dng, trén co sG
dé chon duong kinh (d) éng cdp nudc cling nhu xdc dinh ton thét ap luc trén dudng éng dé
x4c dinh chiéu cao clia dai nudc, ap luc cong tac cia may bom.

Khi tinh todn MLCN thudng phai tinh cho 2 truéng hop:
- Truidng hop gio diing midc Idn nhat.
- Truidong hgp c6 chdy xdy ra trong gio ding midc 1dn nhat.

Déi véi mang 1udi c6 dai déi dién (dai 6 cudi mang ludi) con phai tinh toan kiém tra
cho trudng hdp van chuyén nudc 16n nhét tic 1a trudng hop tiéu thu it, nude chdy qua mang
ludi vao dai.

1/ XAC PINH LUU LUQNG NUOC TINH TOAN CHO TOAN MANG:

Phéi x4c dinh cho 3 tridng hop:

Qmax _ max.zgz th ’ [m3/h]
Qmin — mm;z th , [m3 /h]
Qcc = Qmax + 396'n'qcc ’ [m3/h]

2/ XAC PINH LUU LUQONG TINH TOAN CUA TUNG POAN ONG:
Qe = e T %qeg t Qe > [I/s]

q., : Luu lugng chuyén tiép cho cac doan éng phia sau.

o, : Hé s6 phan b lvu lidng doc duong: q 6 dau doan dng la max, cudi doan dng bing 0, nén
nguoi ta quy ude o =0,5.

qQuq : Luu lugng 14y ra doc dudng theo chiéu dai ctia doan dng tinh toan.

q,, : Luu luong tap trung 1ay ra & nit cudi ctia doan 6ng tinh toan (thudng ap dung cho céc ho,
céc don vi tiéu thu nude 16n nhu céc xi nghiép giit, céc bé boi, nha tim cong cong,...).

D€ xé4c dinh qy, cin x4c dinh luu ludng don vi (qy,), tic 1a luu luong 14y ra trén 1m
chiéu dai cla doan 6ng. Luc dé ta sé ¢d: quy= qq..L
L : Chiéu dai doan 6ng tinh toan.

Q= Q- 2 , [/m.s]
>L
Sau khi qui udc o = 0,5 ngudi ta dua q,, vé hai mit dau va cudi mdi doan 6ng tinh
toan, va lic dé mdi 1 nit sé ¢ luu lugng nit (q,) 1a: q, = 0,5.q,,. Néu nit cé nhiéu doan dng
ndi vao thi q, = 0,5.>q,.
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3/ XAC PINH PUONG KINH ONG: C6 2 céch:
a/ Theo luu lugng tinh todn g, va van tdc kinh té v,;
Ta sti dung cong thiic thily luc quen biét:

_ nd?

q= Q.v = 4q

vV =>d=,|—
v

& Xét mdi quan hé gitia d va v qua gia thanh xay dung G,, va gid thanh quan ly G,
béng do thi:

- Néu v tang thi d gidm: G, gidm nhiing nguige lai ton thdt dp hic theo chiéu dai va
cuc bg tang lén, nang hiong tiéu hao dé bom midc tang lén. Néu tang v > 2,5m/s sé xdy ra
hién tiong siic va thity luc trong 6ng manh hon, cdc méi néi sé dé héng hon do do G, sé tang

lén.

- Néu gidm v thi d téng: G, tdng nhing 16n thdt ap hic sé gidm, ndng luong bom
nidc sé it hon, G, sé gidm. Nhing néu gidm v xuéng qud thdp thi cdn ldng sé dong lai trong
éhg, t6n cong co rila.

Qua d6 ta thdy cin phai xac dinh mot gia tri v kinh t& nao dé dé tranh dugc ca 2
nhugc diém trén. D x4c dinh, dua vao dé thi sau:

GA

0 o >V
Viié

Hinh 6.2: Van tdc kinh t&

b/ Theo hé sd kinh té (E) va luu luong kinh té gidi han (Q,):

Hé s6 kinh té E phu thudc vao rat nhiéu yéu td, dic biét 1a vao 6ng nghé san xuit,
vao ning lugng dung dé bom nudc va trinh do ky thudt quan ly cta cdc cong ty cdp nudc, c6
gid tri t 0,25 - 0,5 - 0,75. Ung véi cdc gid tri E ndy cho ting loai dng & bang tinh sin cho ta
Iuu lugng kinh té gidi han Q. va Q... Ta khong xét cu thé.

min*®
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4/ XAC PINH TON THAT DOC PUONG VA TON THAT CUC BO:
Tén thét ap luc doc dudng theo chiéu dai éng (h,) ¢6 thé xac dinh theo 2 cach:

a/ Theo ton that don vi (i):

h=iL , [m]
i: T6n tht don vi, phu thudc vao loai dng va van tdc nude chay trong éng:
AV
1 =
2d.g

A : Hé s6 khang ma sat theo chiéu dai, phu thudc vat liéu lam dng va do nham thanh 6ng.
d : Budng kinh trong ctia 6ng, [mm].

v : Van tdc nudc chay trong dng, [m/s].

L : Chiéu dai doan 6ng tinh toan, [m].

Hé s6 stic can A phu thudc vao ché do chdy cia dong nudc, do nham thanh 6ng va hé
s6 nhét dong hoc clia nude, dude x4c dinh theo cong thiic thuc nghiém cho ting loai 6ng:

- Doi vai ong thép moi.:

0,226
A= 0,0159 {1 0,684}

d0,226 v

- Doi voi 6ng gang mai:

A

. 0,0144 {1 0,236}0’284
A\

- d0,284

- D6i vdi 6ng gang va oéng thép cii :

v<1_2m/s thi: A= o

0,0179 [ 0,867}0’3
= 1+
A%

2 0,3
i=0.000912 7 {1 ¥ 0’861
’ \

0,021
- 4%

V2
i=0,00107—

v>1,2m/s thi: Y

- O;qg fibré ximdng:
5 0,19
i =0,000561—— (1+ 3’51j
d- v
- Ong chdt déo:
. V1,774
1= 0,000685—(11’226
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Tu cac cong thic trén Sévélop da thanh 14p cac bang tinh todn thuy luc cho cdc loai
dng cAp nudc khac nhau, dua vao cac bang nay khi da biét luu luong q ta d& dang tim dugc cac
tri s6 d, v va ton that 1000i (ton that cho 1km dudng éng).

b/ Theo siic khang don vi (A):
h,=ALK.qg=S.q

A : Stic khang don vi.

L : Chiéu dai doan 6ng ,[m].

K: Heé s6 diéu chinh toc do.

q : Luu lugng nudc trong dng.

& Cdc gid tri A va K tra J cdc bang tinh toan thiy lue cho tung loai dng.

Il - TINH TOAN THAY LUC MANG LUGI CUT

1/ NHAN DINH BAI TOAN:
Bai todn nay cho biét: - Ap lyc can thiét: H,, 14y ra & nit cudi.
- Luu ligng 14y ra & cac nut.

Yéu cau: - Chon dudng kinh dng (d).
- Tinh t6n thét doc duong (h,).
- Tinh ton thét cuc bo (h,,).
- Tinh dé cao can thiét cho dai nudc (H,).
- Tinh c6t ap can thiét cho may bom (H,).

2/ CACH THUC HIEN:
D¢ thyc hién bai toan nay, cin phai qua 2 budc:
# Budc chudn bi:

¢ Xac dinh luu lugng tinh toan toan mang udi.
+ Vach tuyén, chia doan tinh toan, ghi chiéu dai, q,,.
+ Danh sé thu tu c4c nut trén so do.

& Buoc tinh toan :

* X4c dinh tng chiéu dai clia mang.

* Xac dinh q,, qq , q, , V2 q, cla ting doan 6ng.

+ Dua vao q, va v,, chon duong kinh 6ng (d) cho tiing doan 6ng.

* Lap bang tinh thiy luc va tiép tuc tinh ton that ap luc h, cho tiing doan va
t6ng ton thit toan mang.

¢ Xac dinh H, , H, .

+ Dung mit cit doc dudng do 4p céac tuyén 6ng chinh.

Dé d& dang tinh todn va theo doi két qua, khi tinh todan mang 1udi cut ngudi ta thudng
1ap bang tinh toan cé dang nhu sau:
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Luu lugng | Pudng kinh Chiéu dai | Tén thét ap
Poan 6ng | tinh toan q, d, [mm] Téc do v 1000i doan éng Iuc trén
[Vs] [m/s] [m] 1 [m] doan dng
h=i.l [m]
1-2
2-3

3/ THI DU TINH TOAN :

ql.li'
o7 o
£
S &
. 5
3 150m 2 200m 5

s

S
& =
S
o

5 110
113 ég 112 41 111

Cho mang cap nudc nhu hinh v&, binh do va kich thudc da ghi trén hinh. TU tram
bom 1T cung cap mot luu lugng nudc 1a 40 1/s. Dai nude dit 6§ ddu mang, cung cip mot luu
lugng 1a 10 1/s. Tai mit 4 14y ra Iuu lugng tap trung 1a 5 1/s. Mang cép cho nha 4 ting, dudc
thiét ké bing 6ng gang nudc sach. Tong ton that ap lyc ti tram bom dén dai 1a 4m.

Phdn tinh todn:
© Tinh tong chiéu dai clia mang: 3. L = 1600m.

® Xi4c dinh luu lugng don vi :

Q. = Qo 9w _ (40+10)-5 =0,028 , [l/s.m].

XL 1600

© Xic dinh Ivu lugng doc dudng: q,, = q,..L , [I/s]. Lap bang:

Poan ong L [m] Qaa [Vs]
1-2 300 8.4
2-3 150 4.2
3-4 200 5.6
2-5 200 5.6
2-6 200 5.6
3-7 250 7.0
3-8 300 8.4

O Xic dinh Ivu lugng nut: g, = 0,5. Xq,, - Lap bang:
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Nut Nhiing doan 6ng 2qua q,
lién quan dén mit [Vs] [Vs]
1 1-2 8.4 4.2
2 1-2, 2-5, 2-6, 2-3 23.8 11.9
3 2-3,3-4,3-7, 3-8 25.2 12.6
4 3-4 5.6 2.8
5 2-5 5.6 2.8
6 2-6 (v q.,) 5.6 7.8
7 3-7 7.0 3.5
8 3-8 8.4 4.2
© Xic dinh luu lugng tinh toan tting doan dng:
Qe = Qe T qag T Qo » [1/s]
Lap bang dé tinh:
Doan q. [Vs] 0.qyy [Vs] Qe [Vs] qq [Vs]
1-2 0 4.2 0 4.2
2-3 19.6 2.1 5 26.7
3-4 39.2 2.1 5 46.3
2-5 0 2.8 0 2.8
2-6 0 2.8 5 7.8
3-7 0 3.5 0 3.5
3-8 0 4.2 0 4.2
® Dua luu lugng tinh toan va luu lugng nut vao so do:
3'5\0 ; 7.8
112 111 %
110
£ g
B! S| = 2.8
3 Isom 2 200m 5
re 267 & | 2.8
12.6 11.9
S
N B
113 I 112 A 1 111 110
42 4.2
@ Tinh toan thdy lyc mang hidi:
Po | 1 qq d v 1000i | p=jl | C6&t mit dat Ap luc c¢in Cét muic nuige
an | [m] [I/s] [mm] | [m/s] [m] [m] thiét H,, [m] H, [m]

1 2 3 4 5 6 7 8 9 10 11 12 13
12 | 300 [ 42 80 078 | 179 [ 537 [ s | 1u 20.00 | 2587 | 13150 | 136.87
23 | 150 | 267 200 | 083 | 620 | 093 111 112 2587 | 2580 | 136.87 | 137.80
34 | 200 | 463 250 | 092 | 560 | 112 112 113 2580 | 2592 | 13780 [ 13892
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25 | 200 2.8 80 052 | 854 1.71 111 110 2587 | 25.16 | 13687 | 135.16
26 | 200 738 100 0.95 19.6 3.92 111 110 2587 | 2295 | 136.87 | 132.95
3-7 | 250 3.5 80 0.65 12.8 320 112 111 2580 | 23.60 | 137.80 | 134.60
3-8 | 300 42 80 078 | 179 537 112 112.5 2580 | 19.93 | 137.80 | 13243

> Ghi chu:

- Cot 12 va 13: Cot muc nudc (H) tai moi diém chinh la dap lic ti do can thiét tai
diém do cong voi cot mat ddt tai noi do.

- C6t muic mide tai diém 4 (mit 4) la dp hic ddy ciia mdy bom hay chiéu cao dai niidc.

- Ap hic cdn thiét tai diém 1 doi véi nha 4 tdang tinh theo cong thiic H,, =4(n+1).

- Chon trudc didng kinh 6ng d theo q,, cdc s6 liéu khac nhu 1000i [m], v [m/s] tra &
cdc bang tinh thity lic déi vdi 6ng thép trdang kém.

O Xac dinh chiéu cao dai nudc:
Hy = H +2h +Xhy, +(Z, - Z,).

H,, : 14y & diém bt 1oi nhét trong mang ludi. D6 1a diém 1 véi H, = 20 m.
>h, : tdng ton thét 4p lyc theo chiéu dai tu dai dén diém 1, tic 1a tuyén 4-3, 3-2, 2-1.

TiclaXh=1.12+0.93 +5.37=7.42 m.
>h,, : tong tn that cuc bo 1dy bing 30% tong ton thit theo chiéu dai, Yh,, = 0.3x7.42 = 2.23.
Z,, Z, : cot mit dét tai diém 7, diém c6 H,, 16n nhét (bat 1oi nhat) 1a 115m va cdt mit dét tai
diém 8, noi dit dai la 116m.

Nhuvay H,=20+7.42+223+111.5-113 =28.15 m.
© Xic dinh 4p lyc clia mdy bom & tram bom cép II:
Hy,=Hy+hy+2h, g+ Z4 - Z,

h, : Chiéu cao phan nudc chua trong dai [m], 1y bing 2m.
>h, , : Tong ton that 4p luc tui tram bom dén dai [m], theo dé bai = 4m.
Zy, Z, : Cot mit dat noi dit dai va cot mit dat noi dit tram bom, déu bing 113m.

Nhu vay: H, = 28.15+2 +4+ 113 - 113 =34.15 m.

IV - TINH TOAN THAY LUC MANG LUGI VONG

1/ CO SO LY THUYET:
Tinh todn mang ludi vong rét phuc tap, vi:

- Rdt khé xdce dinh phiiong chuyén dong ciia mide téi mot diém nao dé ciia mang mot
cdch chinh xdc. Vi du: Tii 1 — 4 mide ¢6 thé chuyén dong theo hai hay nhiéu tuyén khdc
nhau: 1-2-3-4 hodc 1-9-5-4 hodc 1-8-7-6-4 v.v... tuy theo dp lic tiing nhdanh 6ng.

- Luu lugng (q) va ton that 4p luc (h) tiing nhanh 1a hai dai lugng khong xac dinh, né
phu thudc vao dudng kinh (d) va chiéu dai (L) cac doan éng, néu luu lugng (q) thay déi thi
dudng 6ng kinh (d) ciing thay doi.
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A X A I s R 74 2 A 4 A N~ , A
Nhu vay moi doan 0ng ¢ hai an s6 q va d. Néu mang co p doan 6ng thi sé ¢d 2p an

o
a
w
Y
©
©

Hinh 6.3 C4p nude mang vong.

DE tinh toan thiy luc mang ludi vong, ngudi ta thudng dua vé viéc gidi gin ding céc
phuong trinh bac hai, dya vao cdc dinh luit co ban sau day:

& Dinh ludt 1: Tong dai s6 ton that ap luc cia mdi vong s& bing 0, néu ta qui udc
chiéu chay theo kim ddong hd 1a duong va ngudc lai 1a m, tic 1a Yh=0.

Trong thuc té diéu nay rat khé dat dudc nén ngudi ta qui udc ring Y h hay Ah < 0,5m
ddi véi 1 vong, hodic < 1,5m d6i vdi vong bao 16n thi coi nhu 1a thda man.

# Dinh ludt 2: Tong dai sé luu ludng tai m&i nit phai bing 0, néu qui udc lvu lugng
dén nut do 1a ducng va di ra khdi nut 1a am, tic 1a Y.q, =0.

Nhu vy néu mang c6 n vong thi ¢é n phucng trinh dang Yh=0, m mit thi ¢6 m-1
phuong trinh dang Y.q,=0 va sé doan 6ng clamangp=n+m- 1.

2/ TRINH TU TINH TOAN :

- X4c dinh tong chiéu dai toan mang : Y, L.

- Xac dinh q,,, q4 va q, cta ting dudng dng.

- Xuét phat tif dinh luat 2 (2q,=0), tam thdi phan bd luu lugng cho cac nhanh.

- Lap bang tinh thiy luc: chon dudng kinh 6ng (d) cho tting doan 6ng theo vén tdc
kinh té, tinh t6n thét ap luc theo chiéu dai (h,) ctia cac doan éng cho ting vong mot, va tinh Ah
ctia vong do, r6i so sanh véi dinh luat 1, néu théa man yéu cu thi thoi. Néu khong thi phai
diéu chinh lai luu lugng phan bé lic dau (git nguyén dudng kinh da chon) tic 1a 14y bdt &
nhanh tai ning (cd tri s6 tuyét déi 16n hon nhanh kia) bd sang nhanh tai nhe va tiép tuc tinh lai
tti ddu cho dén khi nao dat yéu ciu thi thoi.
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3/ CAC PHUONG PHAP PIEU CHINH LUU LUONG: C6 2 cach:
¢ Phuong phap Lébachdp (Nga) va Cross (Piic): Tinh cho mot vong.

Aq=- Ah = [I/s]

_ Ah
22& Z'ZSiqi
q;

Ah = Yh: Sai s6 ap luc vong dang tinh.
h, : ton that ap luc cta dudng éng i, [m].
q; : luu ligng ctia dudng 6ng thii i, [1/s].
S. : stic khang thily luc ctia doan éng i.

Néu mang c6 nhiéu vong thi Aq dudgc xac dinh tiing vong mot va 1ap bang tinh thiy
luic.

¢ Phuong phap Andrayxép (Nga): Tinh cho nhiéu vong ciing mdt lic va duge thuc
hién ngay trén so dd, ap dung cho nhiing ngusi cé nhiéu kinh nghiém trong tinh todn thiét ké

mang lidi, dya trén cac ti 1& sau:

Aq, _Aqn

Ah, Ah,

4/ THI DU TINH TOAN MANG LUOI VONG:

Cho so d6 mang ¢ hai vong I va II. Chiéu dai cac doan 6ng tinh toan dudc ghi trén
hinh v&. Tt tram bom cép II cung cAp cho mang mét luu lugng 1a 100 I/s. Tai nit 5 ¢6 14y ra
mdt luu lugng tap trung 14 10 1/s. Yéu cau tinh toan thiy lyc mang ludi.

g
)
S
Q

100 I/s => @) 320m 4]

=
S
)
a

280m

BAI GIAI:
© Tinh tong chiéu dai clia mang: >, L = 2020 m.
® Xidc dinh luu lugng don vi:
4y = (- £q.) / TL = (100-10) / 2020 = 0,045 [V/s.m]
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© Xic dinh Ivu luong doc dudng (qy,), 14p thanh bang: q,, = qq, .L

Poan ong Chiéu dai L [m] Luu ligng doc duong q,, [I/s]
1-2 200 9,00
2-3 345 15,53
1-4 320 14,40
4-3 285 12,83
4-5 280 12,60
1-6 250 11,25
6-5 340 15,30
O Xic dinh Ivu lugng nut (q,), 1ap thanh bang: g, = 0,5. >.q,
Niit | Nhiing doan ong lién quan dén mit tinh todan | X q,,[I/s] q, [Vs]
1 1-2,1-4,1-6 34,65 17,33
2 1-2,2-3 24,53 12,27
3 2-3,4-3 28,36 14,18
4 1-4,4-3,4-5 39,83 19,92
5 4-5,6-5 (c6 ca q,) 27,90 13,95 + 10
6 1-6, 6-5 26,55 13,28

> J dady huu ligng tdp trung q, gid sit chdy theo tuyén 1-6-5.

© Dua luu lugng doc dudng (q,,) va luu lugng nut (q,) vao so do tinh toan:

3
RN
10015 ==>§ 320m 4)\
Czad

™

6
340m
v

-

O Dua vao dinh luit 2, tam thdi phan bé luu ludng cho cac doan éng dé tinh todn thiy luc. CS
hai cach phan bé: hoic 1a theo Iuu ligng doc dudng (q,,) hodc 1a theo Ivu lugng nit (q,).

285m

200m

250m

280m

a/ Phén b6 theo luu luong doc duong:
- Doan 6ng 1-2: q;, = 0,5.qu12) + Quges) = 0,5%9 + 15,53 =20,03 Is.
-Poan 6ng 1-4: q,, = 0,5.9u401-4y + Qaaas) T daagasy= 0,9x14,4 + 12,83 + 12,6 = 32,63 1/s.
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- Doan dng 1-6: q, 4 = 0.5.q4416) + Quaes) + 4= 0,5%11,25 + 15,3 + 10 = 30,93 I/s.
-Poan 6ng 2-3: q,, = 0,5.944023 = 0,5%15,53 = 7,77 1s.

-Poan 6ng 4-3: q,, = 0,5.944u-3) = 0,5%12,83 = 6,42 I/s

- Doan 6ng 4-5: q,5 = 0,5.qus = 0,5%12,6 = 6,3 1/s

- Doan dng 6-5: qgs = 0,5.quqe sy + q, = 0,5%15,3 + 10 = 17,65 Us.

Lap bang tinh toan thlly luc mang ludi. Gia thiét dugc thiét ké bang 6ng gang nudc
sach (d€ chon céc yéu té thly luc trong cdc bang tinh déi vdi cac 6ng gang nudc sach):

L Phén b luu lugng ldn diu dé tinh Diéu chinh ldn thi nhit
Vong | Poan (m] Qe D v 1000i h=i.l | h/q; Aq q, v 1000i | h=il
/s mm m/s m I/s I/s m/s m
1 2 3 4 5 6 7 8 9 10 11 12 13 14
1-2 200 20,03 150 1,10 15,14 +3,03 0,15 -0,87 19,16 1,05 13,92 2,78
@ 2-3 345 7,77 100 0,95 19,45 +6,71 0,86 -0,87 6,90 0,84 15,6 5,38
1-4 320 32,63 200 1,01 9,00 -2,88 0,09 Tg’fg 33,24 1,03 9,27 -2,97
4-3 285 6,42 100 0,78 13,70 -3,90 0,61 +0,87 7,29 0,89 17,26 -4,92
Sh=Ah=  +29 1,71 Yh=Ah= +0,27
Théa man
Ah <0.5
Aq=-——" =087 (<0,5m)
235
z q;
1-4 320 32,63 200 1,01 9,00 +2,88 0,09 :3)’?7 33,24 1,03 9,27 +2,97
@ 4-5 280 6,30 100 0,77 13,20 +3,70 0,59 -0,26 6,04 0,73 12,14 +3,40
1-6 250 30,93 200 0,96 8,12 -2,03 0,07 +0,26 31,19 0,97 8,24 -2,06
6-5 340 | 17,65 | 150 | 097 11,91 -4,05 | 0,23 +0,26 17,91 | 0,98 | 12,3 4,18
>h=Ah= +0,50 0,98 +0,13
Aq=- Ahh =-026
2. N
2 q;

> Néu 6 kinh nghiém (tranh phdi diéu chinh rdc réi) thi ¢d thé chon lai diiong ong
cho phit hop dé tong ton thdt dat yéu cdu. Piéu nay cdn can i vao gid tri t6n thdt & bdng trén
dé biét chon lai 6ng nao.

b/ Phén b6 theo luu lugng nuit:
e Poan éng 1-2: q,, = q,, + mot phén clia g,

Van dé 1 phan ctia mit 3 1a bao nhiéu cho phu hdp, diéu nay can cin cif vao chiéu dai
céc doan éng ndi vao nit 3. Cu thé § day:
Qs =0, + 345q,; —1227+ 345x14,18 20,03 Us
(345+285) (345+285)
e Poan éng 2-3: q,, = modt phan cta q,,
g, = BXIAI8 00
(345 +285)

e Poan éng 1-4: q,, = q,, + phan con lai clia q,; + mot phan clia g
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285x14,18  280x13,95

=19,92 + +
Ai-s (285+345)  (280+340)

=32,63 1/s

e Poan dng 4-3: q,; = phan con lai cta q,,
_285x1418 _
Aass (285+345)

e Poan éng 1-6: q, , = q,, + mot phan clia q

- =13’284{340><13,95

+10 {=30,93 /s
340 +280

e Poan dng 6-5: g, = mot phan cva q,
B (340>< 13,95

= +10 [=17,65 I/s
o5 = 340+ 280 j

e Poan dng 4-5: q, . = phan con lai cta g,
_280x13,95

=2 63
Ais (280 +340) °

& Ta thdy két qua tinh toan hoan toan giong trén!

V - CAU TAO MANG LUGI CAP NUGC

1/ CAC YEU CAU CO BAN POI VOI MANG LUGI PUONG ONG:

Mang 1uéi cdp nudc 1a mot hang muc cong trinh thudng chiém kinh phi 16n, lai phai
dit ngdm dudi dat nén rat phic tap trong qua trinh thiét ké, thi cong va van hanh. Yéu cau
chinh 1a phai bio dam cung cép dudc lién tuc mot luu lugng nudc nhét dinh vdi 4p luc yéu cau
t6i cac diém st dung. Mang Iudi dudc xay dung bing cac loai éng ché tao sdn tii nha may.
Viéc chon loai 6ng, phu tung ndi éng phu thudc vao 4p luc cong tac cia hé thong, tinh hinh
dia chit, phuong phap 1dp dit, cic chi tiéu kinh té k¥ thuat va cac diéu kién cu thé khéc.
Nhung ndi chung phdi thda man cic yéu cau sau:

% Phai bén chic, c6 kha ning chdng lai dudc cac tac dong co hoc (theo qui dinh) ca &
bén trong va ngoai dng.

% Thanh trong cta éng phai nhin, ton tht 4p lyc do ma sat khi nudc chuyén dong la
nhd nhat.

% C6 thoi gian st dung lau dai, chéng dudc xam thuc ca bén trong 13n bén ngoai khi
van chuyén nudc hoic cia dét va nudc ngim,...

Ngoai ra, 6ng cling nhu cac b phan ldp rap khdc cin phai nhe, ndi don gian, nhanh
va bdo ddm. Cudi cung 13 théa man dudc cac chi tidu kinh té, tiic 13 phdi ¢d chi phi chung nhé
nhat.

Ap luc cong tac clia 6ng dudc tinh todn dua trén két qua tinh toan mang ludi va heé
théng 6ng chuyén dan. Ap luc d6 cin phai ddm bao chéng lai dudc 4p luc nude chuyén dong
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bén trong 6ng, ap luc clia dit cling nhu céc tdc dong khac tif bén ngoai. éng va cac mdi ndi
clia mang ludi cang chic chdn, kin, khong ro ri... thi cang Igi. Néu khong thi luén bi mat nudc
va chi phi cho quan ly hé thdng sé ting 1én rat nhiéu. Nudc ro ri con giy x6i 16 nén, tao ra
nhiing sy ¢d 16n cho hé théng.

Trong cac hé thong cip nudc cho cdc ddi tugng khdc nhau & nhiing diéu kién dia
phuong khac nhau thi cac thong sd chinh can thiét cho viéc lya chon loai ng nhu lvu lidng ,
ap luc cong tac bén trong, dic tinh nén dét,... rit khac nhau, c6 thé thay déi trong gidi han
rong.

2/ CAC LOAI ONG CAP NUGC VA PHUONG PHAP NOI ONG:

Cac loai dng dugc dung trong mang 1udi dudng 6ng cip nudc bén ngoai 1a dng gang,
ong thép, 6ng bétong cdt thép va dng nhuya.

< Ong gang: Dugc dung phd bién vi ¢ uu diém bén, chdng xam thyc tét, chiu duge
ap luc tuong déi cao, it c6 bién dong do nhiét gay ra trong cac méi ndi, nhung cé nhugc diém
1a don, ¢6 trong lugng I6n, tén kim loai, chiu tai trong dong kém.

Ong gang c6 dudng kinh tif 50-1200mm, dai ti 2-7m, mot ddu loe va mot dau tron.
Khi ndi 6ng, dau tron cla 6ng nay sé dudc dua vao dau loe cia 6ng kia, chiia mot khoang hé
3-5mm. Day day tdm ddu hoic nhya dudng dudc bén thanh nhiing s¢i ¢6 dudng kinh 16n hon
khe hé gitia dau loe va dau tron mot it, nhét vao khe hé va xam chit bing duc xam va bua tay
dé bit kin khoang 2/3 chiéu dai méi néi, sau d6 dung vifa ximing amiing (70% ximing, 30%
bot amising va 10-12% nudc) ddp diy phan con lai va xdm chit. Cach ndi nay duge dung phd
bién, c6 do déo nhat dinh, chiu dudc cdc tai trong rung va ap luc cao.

<> 6ng thép: D61 véi HTCN bén ngoai, ¢ thé sii dung éng thép dudng kinh tif 100-
1600mm. Cac dng thép déu dudc san xuét hai dau tron va dudc ndi vdi nhau bing han dién.
éng thép c6 uu diém 1a nhe hon éng gang va éng bé tong; nd nhe , bén, chiu tai trong dong t6t
va 4p luc cao, it mdi ndi, 1dp rap don gian. Nhung 6ng thép c6 nhudce diém 1a d& bj xam thuc
nén ton that thiy luc ting nhanh, thoi han st dung ngn hon céc loai éng khac. Vi vy trong
cac HTCN, 6ng thép chi nén dung cho cac tuyén chuyén din lam viéc véi ap lyc bén trong 16n
hay & nhiing noi thudng chiu tdc dong co hoc manh (dudi dudng sit, dudng 6td,...) hodc nhiing
noi ¢ nén méng khong on dinh (dim 13y, bun cat chay, ving hay dong dét,...).

Dé chdng ri, bén ngoai dng phai quét mot 16p nhua dudng hodc hdn hop nhya duong
- cao su. St dung loai vat liéu chéng ri nao con tuy thudc vao miic do 4n mon cia cac yéu to
anh hudng nhu dat, nudc bén ngoai. Thanh dng bén trong ¢d thé dung cac 16p bao vé khac
nhau nhu quét nhya dudng, hén hgp nhya dudng - bot da mai hodc gia cé mot I6p ximing day
3-6mm ngay trong nha may ché tao hodc ngoai hién trusng. Cac nudc nhu My, Anh, Phap...
thudng gia cd thanh trong dng thép bing mot I6p ximing theo phuong phap quay li tim. Ldp
xi ming ndy ngoai tac dung chdng i con gili cho dng khong bi dong cin, ddm bdo dugc kha
nang thong thoat 1au dai.
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éng thép c6 thé san xuét theo ki€u dic, han doc hodic han xodn, c6 thé trang kém
hodc khong. Ong thép trang kém thudng c6 dudng kinh nhé ti 10 - 150mm dai t 4 - 12,5m
va thudng dugc st dung cho hé théng cip nudc trong nha.

X 6ng bé tong cot thép: C6 hai loai dng sudt trudc va khong ting suét tridc. Loai
ling suét trudc cé dudng kinh 400, 600mm, dai 4m, ap luc cong tac ti 6-8 at. Con loai khong
ling sudt trudc ¢é dudng kinh 400, 500, 600, 700mm, dai 4m, 4p luc cong tac 2-3 at.

Cac éng bé tong cbt thép ¢ thé ndi véi nhau bing céc dng 16ng va vong cao su, xam
day va xi ming amidng . Ddi vdi 6ng bé tong cdt thép ting suét trude miéng loe dudc ndi vdi
nhau bing cac vong cao su va viia xi ming. Khi ndi ng bé tong cdt thép vdi cdc thiét bi khac
bing gang nhu van, khda,... thi dung cac ddu ndi ché tao riéng bing thép.

Ong bé tong cbt thép ¢6 nhidu uu diém 13 bén, it tdn thép, ré, chiu duge ap luc cao,
chdng xam thuc tét, it ton that thiy luc vi trong qua trinh lam viéc d6 nhdm thanh éng it ting
hon so véi cac loai éng kim loai. Nhudc diém chinh 1a trong lucng 16n va d& v& khi van
chuyén.

< Ong chit déo (nhua): C6 dudng kinh dén 200mm, dai 8-12m. Ong chét déo
thuong ¢6 hai diu tron, chiu dugc ap luc tii 2-10 at, ¢6 thé ndi vdi nhau bing cac dng 1dng ren,
han nhiét bing que han nhua hoic bing céc chi tiét ché tao sin va keo dan.

6ng nhya ¢6 nhiéu vu di€ém nhu chéng xam thuc tét, nhe, méi néi don gian, ton that
ap luc it do thanh 6ng tron nhén, kha ning thoat nudc tét, gia thanh ré va cd kha ning giam
am khi c6 hién tugng va thlly Iuic nén ngdy cang dudc dung réng rai. Nhung ong nhua c6
nhugc diém 1a d& 130 hda do tac dung nhiét, d6 dan né theo chiéu dai I6n, sic chéng va dap
yéu.

Ngoai cdc loai 6ng trén hién nay con st dung cac loai dng cip nudc khac nhu 6ng
fibroximing, éng sanh,... Tuy nhién éng fibroximing ¢ thé gay bénh ung thu phdi, éng sanh
dé v3, khong chiu dudc 4p luc cao.

3/ CACH BO TRI PUONG ONG CAP NUGC:
6ng nudc dit ngoai dudng phd phai théa man cdc diéu kién sau day:

- Khéng nong qud dé tranh tdc dong co hoc va dnh hidng ciia thoi tiét.
- Khong séu qud dé trdanh dao ddp ddt nhiéu , thi cong khd khcn. Chiéu sdu 161 thiéu
det 6ng cdp mide thuong Idy bdng 0,7m ké ti mat ddt dén dinh 6ng.

Tuy theo tinh hinh dia chét va kich thudc cla éng, c6 thé dit dng truc tiép trén nén
d4t tu nhién hoic trén bé bing cat, da dam hoic bé tong ¢t thép, tham chi c6 thé dit trén bé
coc bé tong khi di qua hd, dam lay....

éng cip nudc thudng dudc dit song song vdi cot mit dat thiét ké, trong via hé hoic
mép dudng, cach méng nha va cay xanh téi thiéu 3-5m. 6ng cAp nudc phai dit trén dng thoat
nudc, khoang cach gitia né véi dudng dng khéc theo chiéu ding tdi thiéu 0,1m va chiéu ngang
téi thiéu 1,5-3m.
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Trong cac xi nghiép hodc thanh phé 16n, néu cd nhiéu loai ong khac nhau (éng cip
nudc, thodt nudc, cip nudc néng, sudi 4m, hoi dét, day dién cao thé, day dién thoai,...) ngudi
ta thudng bd tri chung cung trong mot dudng him bing bé téng cdt thép. Nhu vy sé rat gon
gang, chiém it dién tich, d& dang thim nom, sia chiia, khong bi nudc ngdm xam thuc, nhung
von dau tu xay dung ban dau Idn.

Khi éng di qua séng, ving 1y, ... ¢6 thé cho éng di trén cAu, ciu can hoic cho éng di
dudi long song, vung 1ay dang xi phong goi la diuke. Diuke thudng lam téi thiéu hai dudng
song song dé phong su ¢, hai ddu ¢ bé tri giéng tham, trong dé ¢ khéa déng mé dudc.
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Hinh 6.4: Diuke.

Khi 6ng di qua duong 6td, xe hda, dé diéu phai dit dng trong vé boc bing kim loai
(6ng 16ng) hodic trong cac tuy nen dé tranh céc tac dong co hoc va stia chiia d& dang. Hai dau
cling bé tri giéng tham cd van, khéa nhu diuke.

CAn phéi tranh dit éng cip nudc di qua cac bai do rac, cac nghia trang, nghia dia.
Néu bit budc phai dit dng qua nhiing noi d6 thi phai di chuyén md ma, réc rudi, déng thoi
phai tién hanh khi doc tai chd, dung dat mdi dip vao hodic phai dit 6ng ndi trén mit dat.

4/ CAC THIET BI VA CONG TRINH TREN MANG LUGI CAP NUGC :

Dé phuc vu cho cong tac quin ly va dam bao cho mang ludi cdp nudc lam viée an
toan, trén mang ludi cap nudc thudng phai b tri cac thiét bi va cong trinh sau:

# Khoa : Dung d€ déng mé nudc trong tiing doan 6ng dé sia chia, thau ria, doi
chiéu dong nudc, diéu chinh lugng nudc phan phdi... Khoa thudng dit & cc nit (chd ng gip
nhau, déi dong,...) clia mang luéi.

# Van mot chiéu : C6 tac dung chi cho nudc chiy theo
mot chiéu nhat dinh, thudng dit trudc cac may bom, trén cac nhanh
14y nudc, nudc 1én bé chia.

# Van xa khi : Dt 6 nhiing vi tri cao clia mang ludi dé ty
dong xa khi tich ty trong dng ra ngoai, tranh cho 6ng khéi bi pha
hoai.

Hinh 6.5 Van 1 chigu,
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# Van xa bun: Dung dé ddc sach nudc va bun khi tdy ria dudng 6ng, thudng dit &
nhiing vi tri thip clia mang Iudi.

# Hong ldy nude chiia chdy: Dit doc theo dudng phd, cach 100-150m mot cai dé
14y nudc chifa chdy ti mang ludi cip nude. C6 hai loai hong 14y nudc chifa chdy: loai dit noi
va loai dit ngdm dudi mit dat.

# Voi ldy nudc cong cong
Dit 6 ngd ba, ngd tu dudng phd va
doc theo cac phd khéng xay dung hé
théng cip nudc trong nha véi khoang

ANNNNNNNNNNNNNNNNNNY

cach 200m mot voi.

#® Goi tua: Dung dé khic
phuc luc xung kich gay ra khi nudc
d6i chiéu chuyén dong, thuong dit & Hinh 6.6: Voi nude cong cong.
nhiing chd udn cong, chd ngoit, 6ng cut,... va dudc xay dung bing gach hodc bé tong cot thép.

& Giéng thim: D& tham nom, stia chiia va quan ly mang ludi cdp nudc. Trong giéng
tham cd bd tri cac van, khda can thiét phuc vu cong tac quan ly, thudng dudc xay dung bing
gach hoic bing bé tong.

5/ CHI TIET HOA MANG LUGI CAP NUGC :

Khi thiét ké ky thuat va thi cong mang ludi cdp nudc ngudi ta thudng vé chi tiét hoa
mang ludi cap nudc, tic 1a dung cac ky hiéu vé phu ting, duong éng, thiét bi... d& thé hién chi
tiét 1ap rap nd trén mit bing.
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Hinh 6.7 Chi tiét mang ludi cdp nude.
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