Gida trinh. CAP THOAT NUOC

MANG WOI THOAT NUGC

PO ™HI

1 - PHAN LOAI NUGC THAI

Theo ngudn gde tinh chit ctia nudc thai ngudi ta phan loai:

1/ Nwéc thdi sinh hoat: thai tir chau xi, chau tiéu, chau rira, chau tim... chtra nhiéu chit ban
va vi trung. Nong dd chat ban phu thudc vao luong nudce st dung.

Nudc thai san xuat:

2/ Nwéc thdi cong nghiép: bao gdm nudc thai cong nghé, nudc thai tir qué trinh vé sinh, nudce
thai ttr qua trinh sinh hoat ctia cdn by cdng nhan trong nha may .

3/ Nwéc thii sdn xudt trong cdc xi nghiép cong nghiép:

- Nue thai qui wée sach: chu yéu 1a nudc 1am ngudi mdy méce thiét bi. Cdc loai nudc nay cé
thé ding lai trong hé thdng cap nudc tuin hoan cho nha mdy .

- Nuoc thai badn: thuong duoc tao thanh trong qua trinh c6ng ngh¢. Thanh phan nudc thai san
xuét ctia cdc nha mdy, xi nghiép rat da dang va phirc tap, phu thudc vao loai hinh san Xuat,
day chuyen cong ngh¢, thanh phan nguyén vat liéu, chat luong san pham.. Trong nudc thai
san xudt c6 nhiéu cdc loai cin lo ling, céc chat hitu co ( acid, este, phenol, dau md, céc chat
hoat dong bé mat...), cdc chat doc ( xianua, arsen, thuy ngan, mubi dong...), cdc chit gy mii,
céc mudi khoang va mot s dong vi phéng xa.

4/ Nuwoc mua.

Il - CAC HE THONG THOAT NUGC PO THI

1/ HE: THONG THOAT NUGC CHUNG:

La h¢ thong ma tat ca cic loai nudc thai (sinh hoat, san xuat, nuéc mua) duoc xa
chung vao mot mang Iudi va dan dén cong trinh lam sach.

& Uu:

- Bdo dam v¢ sinh moi truong vi tAt ca cdc loai nude thai déu duoc 1am sach trude khi
ra song ho.

- Tong chiéu dai mang ludi dudng dng nhé do d6 gia thanh quan 1y hé thdng nho.
& Nhuoc:
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- Ché d6 lam viéc cua hé théng khong on dinh, lic mua nhiéu luu luong ting nhanh dé
tran Oong. Khi khd nang, luu luong bé dan dén tdc do nudc chdy trong cong giam lam bun can
dong , gay thoi rira.

- Chi phi xay dung tram bom, tram lam sach l6n.

- Ché d6 cong tac cua hé théng khong 6n dinh dan dén van hanh tram bom, tram 1am
sach kho khan lam chi phi quan I tdng 1€n.

Hinh 10-1: So d6 hé thong thodt nwéc chung

1-Puong ong thodt niede dwong pho. 2-Ong cong gop ( ong chinh cia 1 luu viee). 3-Ong cong gop
chinh ( ong chinh cua toan khu vuc vuc). 4-Tram bom nuoc thai. 5-Tram xur Iy nudce thai. 6-Cua xa
nuwdc vao nguon. 7-Nguon tiep nhan.

Ap dung: X4y dung & nhitng thanh phd ndm canh con song 16n hay trong troi ky dau xay
dung khi chua c6 phuong an thoat nude hop 1y.
2/ Hi. THONG THOAT RIENG:

La hé thng c¢6 2 hay nhiéu mang ludi dudng 6ng riéng dé dan timg loai nudc thai
khéc nhau.

* Theo cau tao hé thdng thoét nudc riéng ¢ thé phan thanh cic loai sau:

a/ Hé thdng riéng hoan toan:

La h¢ thong cédc loai nudc thai dugc thai vao tirng mang ludi dudng Ong riéng biét.
Nudc thai sinh hoat va san xuat dugc xur 1y trude khi thai ra mdi truong, con nudc mua xa
thang vao nguon tiép nhan.

b/ Hé thdng riéng khong hoan toan:

La hé thdng chi cho nudc thai sinh hoat va san xuat ban chay theo kénh, mang ho ra
song ho. Thuong hé thong nay l1a hé thong dém trong giai doan giao thoi, chd xay dung hé
thong riéng hoan toan.

¢/ Hé thdng riéng mdt nira:

La hé théng ¢6 2 mang ludi duong 6 ong riéng, 1 de dan nudc thai san xuat ban va 1 dé
dan nuéc mua nhung 2 ‘mang ludi duong Ong nay lai nbi voi nhau bang ctra xa nudc mua
(giéng tran) trén cic tuyén gép chinh.

* Uu:
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- Ché d¢ cong tic ctua dudng 6ng, tram bom, tram lam sach duoc diéu hoa, quan 1y d&
dang, thuan tién hon h¢ thong thodt nudc chung.

- Kich thuéc cong, tram bom, cic cong trinh 1am sach bé nén ha gid thanh xay dung,
c6 thé xay dung nhiéu dot do d6 gidm von dau tu ban dau.

* Nhuoc:
- X4y dyng nhiéu mang lu6i dudng dng din dén vdn dau tu xay duyng mang ludi 16n.

- Khong dam bao hoan toan v¢ sinh moi truong vi thai ca nuéc mua, nudc rua, tudi
duong rat ban ra song ngoi khong qua lam sach.

Hinh 10-2: So’ d6 hé thong thodt nwéc riéng hoan toan

1- Mang luoi thodt nudc muwa; 2- Mang lwoi thodt nudc sinh hoat; 3- Mang lwoi thodt nudc san xudt;
4- Tram xu Iy nudc sinh hoat; 5- Tram xu Iy nudc san xudt

3/ HE: THONG THOAT NUGC HON HOP:

La tong hop cta cac hé thdng trén. Hé thdng nay thudng gip 6 cac thanh phd 16n, da
c6 hé théng thoat nudc chung nay can cai tao m& rong thi phai xay thém cac khu nha mdi,
ngudi ta ndi mang ludi sinh hoat va san xudt ban cia khu méi vao HTTN chung. Hé théng nay
¢6 ¢a uu va nhude diém cta cac hé thong trén.

. ~ 2 ~* 4 4 ~ P4 P4
Il - TAl LIEU CO SO DE THIET KE & NOI DUNG THIET KE
~ Thiét ké mang ludi thoat nu6c do thi thyc hién theo tiéu chudn qui pham va huéng dan
thiét ké: TCXD51-72- tiéu chudn thiét ké thodt nudc do thi, 20TCN51-84- tiéu chuén thoat
nudc...

1/ TAI LIEU CO SO PE THIET KE:

- Ban dé qui hoach va cic s6 liéu vé& qui hoach cua thanh phd véi thoi gian tinh toan
20-25 nam va tong madt bang cic xi nghiép cong nghi¢p voi thoi gian lam viéc hét cong suat
tinh todn.

- Ban dd dia hinh khu vuc thoét n}rérc ty 1€ 1/5.000+1/10.000 cho thanh phé va 1/500+
1/2000 cho céac xi nghi¢p c6 cac duong dong murc cach nhau 0,5-1m.
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- Cac tai liéu vé dan sé tinh toan ctia khu vuc, Ny
- Céc tiéu chuén va ché @0 thai nudc cua khu vuec.
- Cdc tai liéu v& dia chdt, dja chat thuy van, dia chit cong trinh, ché do thuy van, cdc
s0 liéu ve khi tugng, so licu vé mat phu duong x4, san nha.
2/ NOI DUNG THIET KE MANG LUGI THOAT NUGC:
Bao gom céc viéc sau:

- Piéu tra co ban, stu tim va thu thap ddy du cdc tai liéu can thiét néu trén
- Phan chia cédc Iuu vuc thodt nudc theo dudong phan thuy.
- Vach tuyén mang luéi

-X4ac dinh luu lugng tinh todn cho tirng doan éng, tinh todn thuy lyc mang ludi (xac dinh
duong kinh, d§ doc, dd day, van toc nudc chay trong ong, dd sau chdn Ong...

- Tinh todn va thiét k€ cdc cong trinh trén mang ludi (giéng tham, giéng chuyén bac, giéng thu
nudc mua, cua xa, tram bom, ong qua cac chuong ngai...)

- Thuc hién cic ban vé k¥ thuat: mat bang, mat cat ... cic tuyén cong va cic cong trinh trén
mang.

IV - CAC SO PO MANG LUGI THOAT NUGC

Mang ludi thodt nuéc lam viée theo nguyén tic tu chay do do so dd mang ludi thoat
nude phy thudc chi yéu vao dia hinh, vi trf séng ho, didu kién dét dai, myc nude ngam...

1/SO PO VUONG GOC:

Cdc dudng dng gép timg luu vuc xay dung vudng géc véi dong chay cia séng. Nudc
mua chay thang ra song, khong qua lam sach
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Hinh 10-3: So d6 mang ludi vuéng goc

Ap dung: nhimng noi c¢6 d6 dbc nghiéng vé hudng sdng dé thai nudc mua va nude thai san
xuat quy udc sach.
2/ SO PO CAT NHAU:

Cic duong dng gép timg luu vuc dit vudng gée dong chay cia song va nbi véi dudng
ong chinh dit theo song.
AQ dung: dia hinh khu vuc thodt nudc xudi vé hudng sdng va can thiét 1am sach tt ca cdc loai
nudc thai.
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dng gép luu vuc

I

— 4ng chinh

Hinh 10-4: So @6 mang lwéi cit nhau

3/ SO PO SONG SONG:

Céac duong ong cua tirng luu vuc dat song song véi nhau va song song voi dong chay
cua song. Puong cong chinh vudng géc song

v

Hinh 10-5: So’ d6 song song
Ap dung: D6 dc cia song nhod nhung do dbc cua thanh phd vé phia song lai 16n.

4/ SO PO PHAN VUNG:

Hinh 10-6: So’ d6 phén ving

Ap_ dung: khi thanh phé ¢6 nhiéu khu vue ¢6 dia hinh chénh 1éch 16n. Mdi 1 khu vuc
c6 so do tuong tu so do cat nhau. Nudc thai ¢ khu vuc trén ty chdy dén cong trinh lam sach,
con khu vuc dudi phai bom 1én cong chinh ctia khu vyc roi dua vé tram lam sach.
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5/SO PO PHAN LY:

Hinh 10-7: So dé phan ly

~ Ap dung: cho cdc thanh phd 16n hofic thanh phé c6 dia hinh phuc tap. So dd phén ly
c6 thé ¢6 2 hoac nhi€u tram lam sach. Nudc thai cua tung khu vuc dugc dan theo mang ludi
riéng phan tan.

V - VACH TUYEN MANG LUGI THOAT NUGC DO THI

1/ NGUYEN TAC VACH TUYEN:

- Phai hét st loi dung dia hinh dé dat 6ng theo chiéu nudc tu chay, tranh dung nhiéu
tram bom chuyén tiép, khong kinh té.

- Vach theo dudng ngin nhét.

- Cong phai b‘é tri doc theo duong phd, trong via he hay mép dudng hodc c¢6 thé bd tri
chung trong dudng ham k¥ thuat. Bo tri xa cay xanh va méng nha 3-5m.

- Tranh dat ong qua song, hé, dam lay, duong va cau xe ltra, dé& diéu, cdc cong trinh
ngam khéc. Khi qua song ho dam lay... dung dunke, x/phong

- Puong ong gop chinh phai d6 vé cong trinh 1am sach va ctra xa nugc vao ngudn.
Cong trinh lam sach bo tri ngoai pham vi xay dung khu dan cu, xi nghiép, t6i thiéu 500m,
cubi huéng gié va cudi ngudn nudc so véi khu dan cur.

2/ TRINH TU VACH TUYEN MANG LUGI THOAT NUGC PO THI:

- Chia thanh pho khu dan cu thanh céc luu vuce thodt nudc theo duong phén thuy (luu
vuc thodt nude 12 phan dién tich cia thanh phé ma nudc thai cho tap trung vé 1 cdng gép).

- Vach tuyén cbng gép tirng luu vuc ¢ nhitng noi thip va chon vj tri dit tram 1am sach.

- Vach tuyén cong gbép chinh va no6i cdc Ong cua tung luu vuc véi tuyén cong gép
chinh dan vé tram lam sach.

- Vach mang ludi 6ng duong pho dé ndi véi cac ong ¢ cac luu vuc.

- Xdc dinh vi tri cdc tram bom chuyén tiép (chiéu sdu dit dng qud 6m phai c6 bom
chuyén ti€p), x4c dinh bang tinh toan thuy luc mang ludi.
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3/ CAC PHUONG AN VACH TUYEN:
a/ Vach theo hinh khdi noi:
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Hinh 10.8: So dé vach tuyén theo hinh khéi néi.
Cic 6ng ngoai phd bao boc xung quanh timg 6 phd & tat ca cdc mit. Poan 6ng nim &
pho nao chi nhan phan luu lugng do dién tich nghiéng vé doan do.

‘Ap_ dung: Pia hinh bang phing, dién tich cic 6 phd 16n va chua c6 cong trinh xay
dung nam trong do.

b/ Vach vé phia thap cac d phd:

1 2 3 4
O _______________ O O o
3 5 i L,

Hinh 10.9: So @6 vach tuyén nghiéng vé phia thép é phé.

Cic 6ng dit ¢ phan thip cua céc 6 phd.

Ap_ dung: Khi dia hinh c6 do dbc 16n nghiéng vé mot phia. Xac dinh luu luong tinh
todn thi doan 6ng nam ¢ phia nao s€ nhan toan bg luu Iugng do phan dién tich bén trén né.
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¢/ Vach xuyén qua céc d pho:

Cic 6ng dit xuyén bén trong céc & pho thuong kéo dai ra va ndi tir 6 phd nay qua 6
phé khéc. Céch nay cho phép giam dugc chiéu dai toan mang.

[
»

Hinh 10-10: So do vach tuyén xuyén qua 6 pho.

Ap dung: Cho dia hinh bang phang nhung c6 nhiéu tiéu khu.

VI - XAC DINH LUU LUONG TiNH TOAN

1/ XAC PINH LUU LUQONG TINH TOAN CUA MANG LUOI:
Tinh theo luu lugng giay 16n nhét Jmax (I/s).

a/ Doi véi nudc thai sinh hoat:
# Theo dan so tinh todn (Ny) va tiéu chudn nwde thai ( qi):
Kchung qu
max= — - _ . . 1/s
a s6a00

Kchung: hé s6 diéu hoa chung
Qmé.gié

I<chung = Kngéyngi() =

thgi6
Kigay: hé s6 khong di€u hoa ngay
_ Qmaxngéy
Kngéy =
thngéy

Kgis: hé sO khong di€u hoa gio, xdc dinh bang ti O Qmax V& Qugis trong ngay thai nudc 16n

nhit.

Q max gld
Q tbgid

Kchung phu thudc vao lIuu luong trung binh gidy qg, (1/s) nudce thai chay vao hé thong.

Kglo

Bdng 26: Hé s6 khong diéu hoa K

chung

quw (I/s) 5 15 30 50 100 200 300 500 | 800 1250
Kchung 3 2,5 2 1,8 1,6 1,4 1,35 | 1,25 1,2 1,15
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N: dan sd tinh todn
qi: tiéu chudn thai nude sinh hoat (I/ngudi.ngay), q; =(75-80)%q.

# Theo modun dong chdy hay luu lwong don vi: (qo) tirc luu lugng nudc thai tinh trén 1 ha
dién tich khu nha & (I/s-ha):

Mo6dun dong chay: q, =q;.P/86400 , (I/s-ha)
Luu Iugng tinh todn — qmax = Go-Kehung.F ., (I/5)
P- mét d6 dan sé (ngudi/ha);
F: dién tich luu vuc thodt nudc c6 cung mat do dan s6 (ha).
b/ Di véi nudc thai san xuat:
M, 9, K.
Qmax = Toog (I7s)

M. 86 lwong san phim trong mot ca ¢ ning suat tbi da ( sp/ca)
Qmax: ti€u chuan thai nudce cho 1 don vi san pham (I/san pham)

T: Thoi gian san xuét trong ca (gio)

Kgio: hé s6 khong diéu hoa gio phu thudc vao cong nghé (hoi chuyén gia cong nghé)

2/ XAC PINH LUU LUQNG TINH TOAN TUNG POAN ONG:

Khi x4c dinh luu lugng tinh todn, MLTN dugc phan thanh cic doan éng tinh toan la
nhitng doan 6ng nim giita 2 giéng tham trong d6 q va i tinh toan dugc xem 1a khong d6i con
chuyén dong ctia nudc dugc coi 1a déu. Chiéu dai doan éng tinh todn bang chiéu dai 1 khu
nha hoic chiéu dai ciia doan dng cap nudce tir doan c6 ndi bén dén doan tiép theo.

Jtt = Jshmax + zqttr (1/ S)
qshmax qshtb Kchung (1/ S)
(shtb = qaa + qt + Jb (1/s)

Qaa: 1wu lwong doc dudng chay vao doan dng tinh todn tir cdc nha ¢ doc theo chiéu dai doan
ong (I/s)

ge: luu luong tai tir cac khu trén (trudc) xuéng. 1/s)

qv: Iuu lwong ndi tir cdc dudng bén vao (I/s)

2. qeer: Iuu Iuong tap trung cua cac (101 tuong su dung nudc 1on nhu xi nghi¢p cong nghiép, cac
nha tim cdng cong... chay vao doan ng tinh toan. (1/s)

oVidu 1:

Yéu cau xdc dinh luu lugng thai cho céc doan dng trong tuyén 6ng chinh ctia mang
Iudi thoat nude (hinh vE).
- Cho biét mat d6 déan s6 cua khu vuc 300 ngudi/ ha
- Tiéu chuan thai nuée 200 1/ngudi,ngdém
- Luu lugng tap trung truong hoc 1.5 1/s
- Luu lugng tap trung tir XNCN 20 1/s

Yéu cau vach tuyén phuong an: vach tuyén theo hinh khéi ndi
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Huoéng dén:
1. Vach tuyén nghiéng theo hinh khéi ndi
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% S5a
T 4a
S d d b
\g b
C
® e—> TXL
1 2 3 4

q..P _ 200x300
86400 86400

Xéc dinh luu lugng tinh todn cho timg doan 6ng:

2. Xac dinh modun dong chdy: q, = q, =

=0,694 (I/sha)

et = (shmax +thtrung (1/ S)

(Jshmax = ( Qad + b + Q¢ ) . Kchung (l/S)
Lap bang xdc dinh luu lugng tinh todn cho tuyén 6ng 1 — 4 — TXL

Kihiéu 6 | Dién ; q q
4 A 2 s A o shtb ttrung
b. ong pho c6 thhAO (sha) (/s) Kehung | Qshmax(1/s) (/s) que (I/s)
luu lugng |  pho
1-2 4c,d 6 0.694 4.16 3.1 12.9 20.0 32.9
3d;
2-3 4a,b,c; 18.75 0.694 13.01 2.38 30.96 20.0 50.96
5d,c
3-4 3:4;5 30 0.694 20.82 2.04 42.47 21.5 63.97
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VI - TINH TOAN THUY LUC MANG LUGI THOAT NUGC

1/ CAC TIET DIEN ONG & CAC PAC TINH THUY LUC:

Trong thyc t€ ¢6 nhicu loai ti€t di¢n ong- cong. Viéc lya chon tiét dién can cir vao dieu
kién cu thé tirng noi, xuat phat tir cac yéu cau:

- C6 kha nang chuyén tai 16n nhat

- C6 @6 bén tot dudi téc dong cua tai trong dong va tinh
- Gi4 thanh x4y dyng trén 1 m dai 12 nho nhat

- Thuan tién trong quan 1y (co rura céng...)

Dic tinh thuy luc tot nhat cia céc tiét dién cong dugc xdc dinh bang kha ning chuyén
tai 16n nhat khi dat cung 1 do nghiéng va di¢n tich tiét dién udt bang nhau.

Do d6 cbng c6 tiét dién tron 12 tot nhat vi kha nang chuyén tai 16n, d bén vimg tdt va
phuong phép san xuat cling dé hoan thién. Pugc dung téi 90%.

11 B

(a) (b)

(e) H

Hinh 10-11: Tiét di¢n éng, cong thodt nudéc.
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2/ CAC CONG THUC TINH TOAN THUY LUC:

Bao gdm viéc xdc dinh dudng kinh cong, d6 doc, do day va téc do nude chay.
Dung cong thic cia dong chay 6n dinh va déu
* Cong thuc luu lugng: Q =®.v
* Cong thirc tinh van tdc: v = C+/RI

Q: lIvu lgqng nudc thai (m3/s)
v: van toc nudc chay (m/s)

a: dién tich tiét dién u6t (mz)
R: ban kinh thuy luc R =e/X
X: chu vi uot
I: Bo dbc thuy lyuc, 1dy bang do déc cng
AV
4R.2¢g

g: gia tdc trong truong (m/s).

A: hé s6 ma sit doc dudng .

1 A a,

—==2lg ¢ 2

JA 13,68R R,
A¢: @6 nhdm tuong duong (cm).
ap: hé s tinh dén dic tinh ctia dd nhdm thanh céng va thanh phﬁn vat chét lo Itrng cua nudce
thai.
_4vR

4

Re: hé s6 Rénol, dic trung cho ché do dong chay .

Re

* C: hé sb sédi- hé sb tinh dén anh huong ctia ché d6 nham trén bé mit trong ctia dng, hinh
thire tiét dién Oong va thanh phan, tinh chat nudc thai

C=R’n

y: chi s6 mii phu thudc vao d6 nhdm, hinh ddng va kich thudc dng
y =2,5/n-0,13-0,75(+/n -0,1)

khi D<4000m thin =0,013 vay =1/6

* Gilatri Ae, a van co thé léy theo bang sau:

Bang 27: Bang xdc dinh 4, ,a;, n

Ong, kénh, mang Ae a, n
Sanh 1,35 90 0,013
Bé tong va bé tong cot thép 2 100 | 0,014
X1 mang amiang 0,6 73 0,012
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Gang 1 83 0,013
Thép 0,8 79 0,012
Bé tong va bé tong cdt thép trat nhin thanh 0,8 50 0,013
Bé tong trat vita mat st 0,5 70 | 0,013
Gach 3,15 110 0,015

VIII - CAC THONG SO THUY LUC

1/ PUONG KINH ONG TOI THIEU Dmin:
Theo tiéu chuan 20TCN51-84:
- Ong trong san nha, ng din nudc thai san xuat: dpi, = 150 mm

- Qng dan nudc thai sinh hoat dit & dudng phéd: dpin =200mm, mang ludi tiéu khu va duong
pho

- C)ng nudc mua va thoat nudc chung: dat trong san dp;, = 300mm, dat ngoai phé diin = 400m

- Ong dan bun ¢6 4p dyin = 150mm

2/ PO PAY TOI PA h,_/D:

Theo TC/20TCN51-84.

Bdng 28: D¢ day t6i da cho phép:

D(mm) 200-300 350-450 500-900 >1000
hima/ D 0.5 0.7 0,75 0.8

V&i muong ¢6 chiéu cao H> 09m va tiét dién ngang bat ky thi h/D < 0,8

Véi cong thodt nudc mua va thodt nuée chung thi h/D max = 1

3/ VAN TOC TINH TOAN:

Van tdc tinh todn phu thudc thanh phan va do thd céc hat lo ling c6 trong nudc thai,
vao ban kinh thuy luyc R va d6 day ctua ong. Khi tinh todn c6 thé lay van toc t6i thiéu theo
bang sau:

Bdng 29: Vin toc t6i thiéu Vi
D(mm) | 150-250 | 300-400 | 450-500 | 600-800 | 900-1200 | 1300-1500 | >1500
Vmin(m/s) 0,7 0,8 0,9 1 1,15 1,3 1,5

DPam bao Vimin < ve< 4+ 8 m/s (4m/s - dng phi kim loai, 8m/s - dng kim loai).

4/ PO DOC TOI THIEU i, :
imin: chon trén co s& dam bao van tdc ti thiéu. Ngoai ra con phy thudc duong kinh éng.
Déi véi 6ng cong thodt nudce sinh hoat x4c dinh gan ding i = 1/D .

Trong d6: D 1a duong kinh - D(mm)
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Bang 30: B doc toi thiéu imin :

D [mm] 150 200 300 400 600 800 1000 1200
0,008 0,005 0,004 | 0,0025 | 0,002 0,016 0,014 0,012

i

min

IX - DO SAU CHON ONG

1/ PO SAU CHON ONG BAN PAU:

L 1
Z, Z,
3 T
R K K Wﬁ”l/%( AR R R R 2K -l H)XX)%(
T —
|

1

Hinh 10-12: Pj sdu chon éng ban dau

H=h+iL+D)+7Z,-7Z1+Ad (m)
H: d6 sau chon 6ng ban dau ciia mang ludi duong phd (m).
h: d6 sdu dit dng nho nhat ¢ giéng xa nhat ctia 6ng trong san nha hay tiéu khu.
i: do doc dat 6ng cua mang ludi trong san nha hay tiéu khu.
L + 1: chiéu dai cdc doan 6ng tir giéng xa nhat dén diém ndi véi mang ludi ong .
Ad: Khoang céch gitra 2 ddy 6ng ctia mang ludi ngoai phd va mang ludi ngoai dudng phd san
nha tai diém noi véi nha.
2/ PO SAU ONG TIEP THEO:

Hit1 =Hm +ilyi | (m)
H,: chiéu sau dat éng diém trudc, (m).
i: d6 ddc dat éng.

Iyi: chiéu dai doan Ong gitra 2 diém tinhtodn.

3/PO SAU DAT ONG LON NHAT:

Do sau dat 6ng 16n nhét Hypgy phu thudc vao phuong phap thi cong, vao vat licu éng,
diéu ki¢n dia chat, dia chat thuy van va céc thi ti€u kinh t€ k¥ thuat khac

* Néu thi cong ho: DAt kho, tot  Hpay = 7-8m
Pat xau H,.x = 5-6m

* Pao kin (kich ép): Hpay: khong han ché.
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X - MAT CAT DOC TUYEN & NGUYEN TAC CAU TAO MANG LUGI
THOAT NUGC

1/ DUNG MAT CAT DQC TUYEN:

Sau khi tinh todn phai dung mat cét doc cdc tuyén 6ng. Trén mit cit doc phai thé hién
day du luu luong, duong kinh, van toc, dd doc, do day, chi€u dai cdc doan tinh todn dd cao
mat dat va ddy cong, chi€u sau dat ong cua cac giéng tham...

%
2 P
A e =K PR R
Q (I/s) 4,54 7,39 9,79 20,39 25,53
D (mm) 300 300 300 350 350
i (1/1000) 6 6 6 4 3,5
Khoéng cach (m) 600 720 622 445 512
C6t mdat (m) 12 11,5 10 9,8 7 9,2
Cét day éng (m)  |od N Sle =N NN -
bidn inh oin_(3) ® ® ® @

Hinh 10-13: Bdn vé cit doc tuyén ong

2/ NGUYEN TAC CAU TAO MANG LUGI THOAT NUGC:

Cac doan dng giita cdc giNéng phai 12 doan thang. Tai nhitng chd thay d(l),i hudng nude
chay, thay d6i duong kinh, tai cho giao luu cua cidc dong chay phai xay dung giéng tham

Trén céc doan 6ng thing theo 1 khoang cdch nhat dinh ciing phai dat giéng tham:

D=150-300 mm : 20m
D=400-600 mm : 40m
D=700-1000 mm : 60m
D > 1000mm : 100m

Van tdc nude chay phai tang dan. Khi van téc nudc chay 16n hon 1,5 m/s thi van toc &
doan 6ng sau 16n hon ong trudc nhung khong qué 15-20%.

Trén mang ludi thodt nude can xay dung céc miéng xa dy phong dé xa nudc thai vao
hé thong thoat nudc mua hodc ho khi cé su co.

Cic diém ngoit va céc diém dau ndi giira tuyén dén va tuyén di theo hudng dong chay

phai tao mot gée > 90°. Con géc chuyén tiép ciia mang hd: D < 400mm - 90°, D > 400m: <
60°.
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XI -CAU TAO MANG LUGI THOAT NUGC

1/ ONG & CONG THOAT NUOC:

. Yéu ciu cua vat lidu ding dé xay dyng mang ludi thoat nudc: chic, khong thim nudc,
bén dé chong &n mon va sy mai mon, tron dé gidm surc can thuy luc va gia phai ré.
a/ Ong sanh:

San xuét theo kiéu 1 dau loe, 1 ddu tron bang dit sét déo chiu lra, 1=0,5 - 1,2, D = 50
- 600mm, chiu duogc ap luc 20 - 40 N/em?.

Ong sanh ¢6 wu diém khong tham nudc, chdng xam thyc tét, thanh dng tron nhén.

Ong sanh c6 vu diém: don, dé v, chiéu dai bé (phai nhiéu mdi noi).

T

Hinh 10-14: Néi ong gang
1- Pdu tron; 2- Miéng loe; 3- Vita atphan; 4- Soi gai tam bitum; 5- Vita xi mang amiang.
b/ Ong bé téng & bé téng cdt thép:

D =100 - 4000m; 1 =2 - 4 m.
Noi ong bang cic ong 1ong (mang séng) va vung cao su hodc nhya duong, vira xi
mang cling nhu céc loai vat liéu khac.

I:I:I:I:I:I:I:I:I:I:I:I:I:I:I:I:I:I:I:I:I:I:I:I:IW :I:I:I:I:I:I:I:I:I:I:I:I:I:I:I:I:I:I:I:I:I:I:I%ZZZ

Hinh 10-15: Ong céng diu

S SSSSISSISISSSSSSSSSSSS S S /)

Hinh 10-16: Ong céng vé6i méi néi kiéu am dwong va dai op
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7777, /S 544
L/// LSS S S 1/ /AVS S S SSSSSSSSSS,

111111111111

Hinh 10-17: Cdc kiéu noi éng

N

=

B

ZE 1

a) Loai vong tron tron b) Logi vong giit ham

Hinh 10-18: Mé hinh méi néi am dwong logi lién két mém

22

22

=

a) Logi vong tron tron b) Loai vong gitt ham

=

Hinh 10-19: Mé hinh noi kiéu long ghép

=
=]
UQ
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=
oQ
(=
(=
(@]
»
L
=

Ong cong

Tém ds —h\

Hinh 10-20: Méng cong

(a) Mong cong diic san chi co khoi mong. (b) Mong cong diic san gom tam do va khoi mong.
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c/ 6ng phibréximang:

Ong phibréximing dung dé xay dung mang luéi thodt nude ¢6 hai dau tron, duong
kinh 150-600mm dugc che tao bang ximing pooc lang mac >400 va 20% soi amiang. Ong
duoc ndi véi nhau bang éng long va vong cao su. Ong c6 tai trong bé chdng xam thuc tdt,
khong dan dién, tron nhan, cé chiéu dai 16n, chong bi mai mon, don, dé
vo.

c/ 6ng gang, thép:

’ Ong gang, thép ding dé dit dng qua duong 6 to, xe lira, séng, dudng lay... hodc ding
cho ong c6 éap luc.

Oing gang: D =50-1000mm,  1=2-5m
Ong thép: D dén 1400mm, 1 dén 24m.

2/ GIENG THAM:

700

Hinh 10-21 : Cdu tao ciia giéng tham
1. Nap giéng; 2. C6 giéng; 3. Tay nam; 4.Vai giéng; 5. Than giéng; 6. Ong thodt nuéc;

Giéng tham 1a cong trinh ¢ dinh trong hé thong thoat nudc ding dé kiém tra va tay
rua mang luoi thoat nude

Giéng tham duoc chia thanh:

- Giéng tham thang: x4y dung trén cdc doan 6ng thiang, khoang céch giita cdc giéng
35-200m.

- Giéng ngoat: xay dung & nhiing vi tri ¢ su bién doi vé do doc dat ong hodc doi
hudng trén mat bang.

- Giéng nut: xay dyng ¢ nhitng vi tri nbi dudng dng thodt véi nhau.
- Giéng kiém tra.
i Giéng tham c6 thé xay dung bang gach, bé tong, bé tong cdt thép. Trén mit bang c6
thé 1a hinh tron hay hinh chir nhat.
CAu tao giéng gdm long méng & ddy, phan cong tic & giita va phan cb c6 nip day &
trén.
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* Céch ndi ong trong giéng tham:
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Hinh 10-22 : Cdch néi cong trong giéng tham.
(a) Noi ngang dinh cong; (b) Noi ngang muee nudc.
3/ CAU TAO ONG THOAT NUOC QUA CHUONG NGAI VAT:
Phu thudc vao cach bd tri mang ludi va do chénh 1€ch theo chiéu cao gifra ching.
- Khi sy chénh 1éch nhau vé chiéu cao cong trinh khong 16n thi hop 1y nhét 12 x4y

dung doan vuot dudi dang diuke.

1 3
=y 2 mvey Il S
s W-' SN 47 : ] a mﬁ_
Z’;‘L»z " 73 - MNTN

_‘-»4?-_'!1':i| J:j‘ ¥ {
\4
T &%
I ;////I//// 1 2 4
t 2\;.-"‘ ¥ - / 4
fr 104 1 = i /3 2 1 n
ZRR A iz ——) —+ 1 i n|m I J

Hinh 10-23 : Diu ke.
1- Giéng don vao diuke; 2- Ong xd sw co6; 3- Giéng ra khoi diuke; 4- Ong luon.
- Bdi vé6i song sdu: cau vuot.
- Khi qua dudng sit, duong giao thong nén ding 6ng bao.

Hinh 10-24 : Ong qua dwong sit.
1- Ong thép; 2- Ong gang.
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© Vi du 2: Tinh todn thuy lIuc cho bai vi du 1.

1.

Tinh to4n thiy Iyc cho tuyén éng chinh 1- 4 — TXL

a. Do dbc mat dat

Puong dng 1-2 2-3 3-4
img %o 0.75 0.67 1
b. Bang tinh thuy luc tuyén chinh 1 —4 - TXL
_ h = | Cotmatdat | Cotday ong Cﬁieuxsau
D. 1 Qu D i Vv WD i (m) (m) chon ong
éng | (m) | (/s) | (mm) | (%o) | (m/s) ) = ’ ‘ ’ (m)
Pau | Cubi | Pau | Cubi | Pau | Cudi
1-2 1400 | 32.90 | 400 4 1083 [035]1.60|14.00| 13.70 | 12.00 | 10.40 | 2.00 | 3.30
2-3 | 300 | 50.96 | 400 0.84 | 0.48 {090 | 13.70 | 13.50 | 10.40 | 9.50 | 3.30 | 4.00
3-4 1500 | 63.97 | 400 3 0.89 | 0.56|1.50 | 13.50 | 13.00 | 9.50 | 8.00 | 4.00 | 5.00
& Ghi Chli: r r r b b 2 r r N
- Cot mat dat 1ay theo duong dong muc trén ban do (co thé lay theo cot sang nén).
- ChonD 2> Dmln

- Do dbc bé nhit: 1 =iy (1= 1/D)

- Chiéu sau chon ong ban ddu xdc dinh theo cong thirc da hoc. Khi khong ¢ sd
lidu day di c6 thé 1ay theo kinh nghiém = 1.5 - 2 m.

- C6t ddy dng = Cot mat dat - Po sau chon dng.

- Cbt ddy dng cua diém tiép theo = Cot ddy dng cua diém trude - ton that dp luc
cua doan éng tinh todn.

- Cbt ddy 6ng dau tién cua doan tiép theo phu thudc vao phuong phép nbi ong.
Trong bai vi du str dung cdch néi ngang dinh dng.

XIl - HE THONG THOAT NUGC MUA

1/ CAU TAO HE THONG THOAT NUGC MUA:

Gjéng thu nudc mua: thuong c6 dang tron D = 0,8 - 1,0 ho/éc chir nhat 0,6x0,9m; trén nép co
nap day c6 khe hd dé thu nude va ngan rac chui vao hé thong, thuong dat ¢ ranh duong, cac
nga 3, 4 phia cubi dong chay, cich nhau 50-80m (xd = tinh todn). Chiéu cao giéng > 10m,
nap day thap hon via he 2-3cm.

_
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Hinh 10-25: Céu tao giéng thu nwéc mua

Cua thu nuwoc mua
Bo via

Via he

Ong noi

Téam chdn rdc

Cua o dd bo via

AR~

Céc Ong ndi tur gieng thu nudc mua dén gieng tham
cua duong ong (cong) chinh cé chiéu dai < 40m.

Giéng tham trén duong ,céng, chinh c6 kich thudc E_LE go
phu thudc vao dudng kinh éng ndi va dng chinh. IS i
. L1 A | (&
Puong kinh 6ng (mm) <600 =700 L TR
I ! Nl
Duong kinh giéng thim (mm) 1000 tron hay chir . il

nhat 1000xDl1én
Chiéu cao cong tic H phu thudc dudng kinh dng ndi véi giéng tham.

+ Neu duong kinh dng ndi véi giéng thim D = 700-1400mm — H 1y bang dudng
kinh cta dng 16n nhat ndi v6i nd (tinh tir 1ong méng cia 6ng).

+ Néu D > 1500mmm c6 thé xét dén phan cong téc ciia giéng.

Buong kinh dng chinh xdc dinh theo luu lugng tinh todn, thudng dugc xay dung giita
duong, tiét dién tron hay chir nhat.

Cura xa nudc mua c6 2 kiéu: muong ho (khéng c6 gia cd bd) hodc miéng xa c6 15 kin
khi c6 gia c0 bo.
2/ CAC THONG SO PAC TRUNG:
1. Cuwong do mua: 1a lugng mua roi trong mot don vi thoi gian.

+ Cuong d6 theo chiéu cao 16p nude (qp) 1a ti sb gifta chiéu cao 16p nude do dugce voi
thoi gian mua t (pht) tic g, = h/t (mm/phiit)

+ Cuong d6 mua gheo thé tich (q) 12 lugng mua tinh todn trén 1 ha dién tich (I/s.ha).
Gitra gqpva gy ¢ moi quan hé g, = 166.7qy

2. Thoi gian mua:
3. Chu ky mua: 1a thoi gian (ndam) trong d6 nhing tran mua c6 cung cuong do va thoi gian
nhu nhau Idp lai 1 1an.

4. Chu ky tran cong (P ): la thoi gian (nam) cua nhing trdn mua vugt qua cuong do tinh todn
gay ra hién tugng tran cong 1dp lai mot lan.

Viéc xdc dinh chu ky tran cdng trong tinh todn thiét ké c6 y nghia kinh té va k¥ thuat
16n.

Néu chu ky tran cng giam thi duong kinh éng giam, gid thanh x4y dung giam nhung
de ngap lut.

Néu chu ky tran cong tang thi duong kinh dng ting va gid thanh x4y dung ting nhung
an toan hon, h¢ thong it ngap lut.

Nguyén Lan Phuong = 143 = DHBKDN



Gida trinh. CAP THOAT NUOC

Vi vdy can cir vao vi tri ciia tuyén 6ng (trén dudng phd chinh hay tiéu khu) va diéu
kién lam viéc ctia cong d€ chon chu ky tran cong thich hgp voi gia tri tir 0,25 - 2,0 ndm theo
TCN 51-84:

P61 véi khu dan cu:

Bang 31: Chu ky tran cong:

i tri lam viéc cua céng . . g
Vi trf tuyén cdng Thuan loi Trung binh Bat loi Rat bat o1
Trén duong khl} vuc (tiéu khu) 0,25 0,35 0,5 1,0
Trén dudng phd chinh 0,35 0,50 1,0 2.0

Giai thich diéu kién:
- Thuén lgi: Dién tich luu vuc < 150ha, dia hinh bing phang, d6 dbc trung binh ciia mat dat i
< 0,005, ng duoc dit theo duong phan thuy hodc & phan trén suon dbc cach dudng phan thuy
<400m.
- Trung binh: Dién tich luu vuc > 150 ha, dia hinh bang phang, d6 doc mat dat i < 0,005, éng
dit ¢ phia thap suon dbc, d6 doc cua suon < 0,02.
- Bét loi: dién tich luu vue > 150 ha, duong dng dat ¢ phia thip cua suon doc, éng dit theo
khe tu nudc cua sudn doc voi igg > 0,02.
- Rét bat loi: dudng dng thodt nude & chd triing, thap.

, * Pbi véi xi nghiép cong nghiép: chu ky tran cng xdc dinh do hau qua cua viéc tran
cong gay ra cho céc xi nghi¢p cong nghi¢p d6 nhu sau:
- Qui trinh cong ngh¢ khong bi hu hdng P = 1-2 nam.
- Quy trinh cdng ngh¢ bi hu hong _ P=3-5nam.
- Vi cac xi nghi¢p cong nghiép dat ¢ cho triing thi Pxd = tinh todn véi P > 5 nam.
5. Chu ky gioi han (Pgp) 1a chu ky tran 6ng khi ngap t6i chiéu cao gidi han, chu ky nay nay

phu thudc vao diéu kién dit cong (thuan loi, bat loi...) va t/c luu vuc thodt nudc, c6 thé tir 10-
100 nam.

Bang 32: Chu ky gioi han :

Tinh chit luu vuc Thuénlgi | Trungbinh | Batloi | Rat bt loi
Khu nha ¢, khu CNva duong tiéu khu 10 10 25 50
Duong pho chinh 10 25 50 100
3/ TINH TOAN HE THONG THOAT NUGC MUA:
a/ Xac dinh luu lugng tinh toan (Q,):
Qtt = uquVF (I/S)
w: he ) phan bd mua (phu thudc vao dién tich thu nuéc mua).
Bdng 33: hé s6 phan bo mua.
F(ha) <300 300 500 1000 2000 3000 4000
i 1 0,96 0,94 0,91 0,87 0,83 0,8
+ X4c dinh theo cong thuc:
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1

b= 150000027

W: hé s6 dong chay phu thudc vao 16p phit bé mit ( co, bé téng), dicu kién dét dai, do doc dia
hinh, cuong d§ mua va thoi gian mua

Wy = Ztb.q"? . T
qv: Cudng d6 mua tinh todn (I/s.ha).
T: Thoi gian mua (phit).

Zw: hé ) mat phu trung binh cta luu vuc ( trung binh cOng cua luu vuc thi Ztb c6 thé xem
nhu khong d6i ( khong phu thude vao cuong do va thoi gian mua) .

Bang 34: Hé s6 dong chdy va hé s6 mdt phii trung binh.

Dang bé mat Wy Z

Maii nha va mat duong bé tong 0,95 0,24
Mat duong da 14t va nhua 0,60 0,224
Mat duong da hoc 0,45 0,145
Mit duong da dam khong c6 chat két dinh 0,40 0,125
Puong trong vudn bang soi 0,35 0,09
Mit dat 0,30 0,064
Bai co 0,15 0,038

& Cach xac dinh cwong d¢ mua tinh toan:

+ Néu ¢6 s6 lidu do mua bang mdy ty ghi nhiéu nim thi ding biéu d6 q = I'(t) thanh 1ap theo
phuong phép thong ké vé1 cac chu ky khéc nhau.

+ Néu chi ¢6 sd liéu mua va cic yéu td khi hau khac cho hang thang hodc nam thi xac dinh
bang cong thirc hodc két qua nghién ctru khoa hoc.

+ Néu khong c6 s6 liéu do mua thi suy dodn theo nhimng noi c6 diéu kién tuong tu. C6 thé
tham khao cong thirc tinh todn:

qv = 20".q0(1 + ClgPYT  (I/s.ha).

n,c: 1a cdc hé sb phu thudc vao céc diéu kién dia 1y timg noi va chu ky tran cong P. C6 thé
dung phuong phdp todn phan tich cic so li€u da quan trac bang mdy tu ghi hodc lay theo bang
phan ving mua.

g0 cuong do mua ung voi thoi gian mua la 20 phit va P = Inam.
P: chu ky tran céng (nam).

T: thoi gian mua tinh todn (phuit).

b/ Thoi gian tinh toan:

La thoi gian ma giot mua tir diém xa nhat trong luu vuc tinh todn chay dén tiét dién
tinh todan. Thoi gian d6 goi la thoi gian tdi han, con phuong phdp tinh theo thoi gian téi han
goi la phuong phap cuong do téi han.

T=ty+t;+t
to: thoi gian nudc chay téi ranh dudng ( tir diém xa nhét cia tiéu khu, khu vuc ). Thoi gian
nay goi la thoi gian tap trung nudc bé mat. ty phu thudc vao kich thudc dia hinh, cuong do
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mua va loai phti mit duong. Khi tinh todn so bd, néu tiéu khu khong c6 mang luéi thodt nude
mua thi tp=> 10", néucoto=5" .

t;: thoi gian nuéc chay theo ranh dudng dén giéng thu nudc mua gan nhat.
t; = 1,25.11/v; (gidy)

1,: chiéu dai rinh duong (m).

v1:van toc nudc chay o cudi ranh duong (m/s).

1,25: hé s6 xét dén kha ning ting van toc chay trong qud trinh mua .

(tr v =0 dén v = v, & cudi ranh).

t,: thoi gian nudc chay trong cong dén tiét dién tinh todn (sau giéng thu dau tién)
ty =r.2l/v,  (gidy)

r: hé s phu thudc do dbc khu vuc (iky)

Bang 35: Hé so r.

Iky < 0,01 0,01- 0,03 > 0,03
r 2 1,5 1’2

l,: chiéu dai mdi doan céng tinh toan, (m).
v,: van tde nuée chay trong doan céng tinh toan, (m/s).
¢/ Tinh toan thuy luc:
Xéc dinh dpin, h/D, Vi, imin
> diin:
- Ong nudc tir giéng nuéc mua dén duong cong > 300 mm.
- Ong thodt nuc mua va thodt nudc chung dat & duong phd > 400 mm.
- Ong thodt nudc mua va thodt nudc chung dat ¢ trong san > 300 mm.
> h/D =1.
> Vit léy theo nudc thai sinh hoat.

> Imip: tUr giéng thu nudc mua dén cong > 0,02. Riéng ranh thodt nudc mua tuy theo mit phi
c6 the 1ay imin = 0,003 - 0,005.
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