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LOT NOI DAU

Gido trinh "Cép thoat nudc" dugc bién soan lai trén cof s& gido trinh
" Cép thoat nudc trong nha ™ clia Vién bao o boi dudng can bd cong
nhan - B6 Xay dumg - 1979 nhim dap img nhu ciu hoc tap cha hoc sinh
chuyén nganh Xay dyng Dan dyng va Cong nghigp trong cac trumg
Trung hoc Xay dyng.

Gi4o trinh gdm 7 chwong nhu sau:

Chuongl  : Nhing khi ni¢m co ban v& h théng cip nudc.
Chuomg IT  : Mang ludi chp nudc.

Chuong Il  : H thdng cp nudc cho cong truomg xiy dung.
Chuong IV : He théng cip nudc trong nha.

Chwong V. : Khdi niém chung v& he thdng thoat nudc
Chuong VI : Hg théng thoat nudc trong nha.

Chuong VII : Thi cong duong bng.

Trong khi bién soan, ching t6i da nhan dugc nhimg ¥ kién dong gop
quy bau cla cac ddng nghiép & cac trudmg ban, Song do kha ning va trinh
d6 c6 han nén khong thé tranh khdi nhimg sai sot. Rét mong cé sy dong
gop ¥ kién ciia ban doc.

Tap thé tic gia



Chuong 1
NHUNG KHAI NIEM CO BAN VE HE THONG CAP NUGC

1. CAC HE THONG CAP NUGC VA TIEU CHUAN DUNG NUGC

1.1.1. Cdc hé théng cdp nwdc va tieu chuan ding nude

Hg théng cip nude 14 16 hop nhimg cong trinh ¢6 chitc niing thu nudc, xi li nudc, vin
chuyén, didu hda va phan phéi nudc.

He théng cip nuée ¢ thé phan loai nhu sau:

[. Theo ddi wong phuc vy: He théng cip nude d6 thi, cong nghiep, nong nghiép,
dudng sit...

2. Theo chic niing phuc vy : hé thdng cip nube sinh hoat, sin xudt, chita chay.

3 Theo phuong phap st dung nudc: He thdng tryc tiép, hé Lhéng tudin hoan.

4. Theo ngudn nudc: Hé théng nude ngdm, nude mit...

5. Theo nguyén tic 1am vigc: Hg théng c6 ap, khong 4p tu chiy...

M&i loai hg théng nhu vay v& yu cu, quy mé, tinh chét va thanh phin céng trinh ¢6
khic nhau, nhung dii ¢6 phan chia theo cich nao thi so dd ciia né tyu trung ciing c6 thé

12 hai loai co bdn : so dd h¢ théng cAp nude tryc tiép (hinh 1. 1) va so dd h¢ théng cip
nudc tuan hoan (hinh 1 2)

/1 2 /4 _ /s 8 : \\

3 5 7

Hinh 1.1. S0 dé h¢ théng cip mede e tidp.
1. Ngudn nudc ; 2. Cong trinh thu; 3. Tram bomn cdp I 4. Khu xit Ii: 5. BE chiva:
6. Tram bom cip II; 7. Hg thng din nudc: 8. Dai swbe; 9. Mang lubi oip nute



1. Ngudn mréc

| [ 1 2. Céng trinh thy
— /7 ‘rs 3. Tram bom cip 1
| 9 4. Ong dén nuge thd
5. Tram bom tdng ip
6. Ong diin nude tho

vit 6ng tuan hoan
7. Déi tuomg dimg nudc
8. Cing dan murdce thii
9. Khu xut I
10. Cong x4 nine thii ban

Hinh 1.2. So d& hé thong cip nuic tuan hoan

Qua hai so dd hinh 1.1, 1.2 @ thdy : cong trinh thu don nhin nuée ty chay ngudn
vi0, tram bom cip [ hit nude tlr cong trinh thu bom [én khu xit 1i i dy tri & bé chira.
tram bom cip II bom nudc ur bé chira vao hé théng din din dai va he théng mang ludi
phén phm.

Vé ché do cOng tac thi hé thu, tram bom cap I va khu xu 1i 1am vigc didu hoa trong
ngay. BE chita ¢6 chifc niing didu hoa, chinh luu hrgng gitra khu xit li va yéu cdu clda mang
ludi theo thdi gian. PDai nude dung dé didu hoa ap luc va mjt phin liu lugng.

Tiy theo chit lugng nude yéu ciu, didu kién ty nhién, nhit 1d ngudn nude va cic
chi tidu kinh t& k1 thudtcé thé them hoic bdt cic cong trinh trong cac so ¢ trén. Co
thé k&t hop cong trinh thu va tram bom cép I vio mot ¢Ong trinh khi dia chat va dia
hinh cho phép. Néu khu xir 1i dit & d6 cao dam bdo duge ap luc phan phm thi khong
¢in tram bom cip IT va dai nwde. Khi cong sufit cda hé thdéng cip nude 1on, ngudn
cung ¢iip dién diam bio, trong tram bom cdp II dit mdy bom 1i tdm va duoe co gidi
hod hay ty dong hod thi ¢6 thé khong cin dai nude.

BE chon so d6 cho mot hé théng cdp nude cin cdn clr:
- Pidu kicén 1y nhién : ngudn nwe, dia hinh, khi hiu...

- Y&u ciu clia cic dbi trong dang nude. Thong thudmg can nghién céu cac mit : luu
lwong. chéit lugng. tinh licn tyc. day chuydn xi i, ap luc, phan phdi déi tuong theo yéu
ciu chit lwgng...
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- V3 khi niing thyc thi, cin nghign cu : khdi lugng xdy dyng va thiét bi ki thuat, thoi
gian, gia thanh xay dyng va quan li.

D8 ¢é mét so ¢4 toi wu ta phai so sanh kinh t& i thuat nhiéu phuong an. Phii tién
hanh so sinh todn bo ciing nhu timg bd phan cua so dd. Chon duge so dd he thong c¢ip
nude hop i sé dem lai hiéu qua kinh 18 cao, b&i thé ddi hdi ching ta phéi c6 kién thirc
chuy&n mon sau ciing nhu nhimg kién thic 10ng hgp vé cac chuyén mon khic.

1.1.2. Tiéu chuan ding nudc.

Tiéu chudn ding nurée 13 lugng nude trung binh tinh cho mot don vi tidu thy trong
mot don vi thoi gian (thudomg 1a trong mot ngiy) hay cho mot dom vi sén phim
(li/ngudri/ngay, lidon vi sin pham)

Muén thiét ké mot he théng cip nuéc ¢in xac dinh t8ng luu lugng theo tidu chuin
cuia timg nhu cau ding nudc. Céc nhu céu thuong gip 14 :

1. Nud'c sinh hoat

Tinh binh quan diu ngudi, lit/ngudif ngay dém, theo quy dinh trong tiéu chuan cip
nwde hién hanh (bang 1.1) TCXD 33-85

Titu chuidn & bang 1.1 ding cho céc nhu ciu 4n udng sinh hoat trong cic nha &, phy
thudc vio mirc 4o trang bi ki thudt vé sinh trong nha, di€u kién khi hju, tp quén sinh hoat
vi cac didu kién ¢ anh hudng khac cia mdi dia phuong.

Bang 1.1
Tiéu chudn ding | HE sb
Trang bi tién nghi trong cac ngdi nha nuve trl}flg b\‘ nh ’ihﬁ“g\
(nguoingdy | diéu hoa
dém) gio (Kg)
Loai I Cic nhi bén trong khong cé hé thdng cip
thoat nudc va dung cy vé sinh. Nudc ding thuong |
ngay l4y tir voi nude cong cong ngodi phd. 40 - 60 2,5-20
Loai II. Cac nha bén trong chi c6 vdi ldy nudc khong
¢6 dung cy v& sinh. 80 - 100 2-1.8
Loai III. Cac nha bén trong c¢6 hé théng céip thodt nudc,
c6 dung cu vé sinh nhung khong 6 thiét bi tdm. 120 - 150 1,8-1,5
Loai IV. Cac nha bén trong ¢b hé théng cip thoit nudc,
c6 dung cy vé sinh va c6 thiét bi tim thong thuomg. 150 - 200 1,7-1,4
Loai V. Cac nhi bén trong c6 h@ théng cip thoét nudc,
cé dung cuy vé sinh co chéu tfm va cdp thoit nudc
néng cuc b 200 - 300 1,5-1,3




Nude cap tidu ding trong sinh hoat, dn uéng 12 khong ddng diu theo thdi gian. 157
phan anh ché do 1am viéc ctia cic hang myc cdng trinh trong h thong cip nudc theo thi
gian, nhit 13 tram bom II, ma khong lam tdng hay giam cong suét ciia hé thdng, ngudi ta
dua ra hg théng khong didu hoa gitr (Kg)- 1a ti s6 giita luu lugng t6i da va luu lugng trung
binh gi¢r wrong ngay cip nuéce téi da.

D& phin anh cong suit cia h¢ thdng trong ngiy ding nudc t8i da. thuomg 1a v& mia
nong, vdi cdng suét dung nudc trong ngay trung binh (tinh trong nam) ngudi ta dua ra hé
s khong didu hoa ngay (Kng), theo TCXD 33-85, Kng = 1,35 + 1.5.

Khi chon tiéu chuin cép nudre sinh hoat cin lwu § ving khi hdu va xétkha nang phyc
vy cla hé théng it nhat1a 5 = 10 niim sau.

2. Nuvc cong nghiép

Tiéu chuin nude cong nghidp phii duge xac dinh trén co s¢ diy chuy@n cong nghg
clia xi nghiep do co quan thiét ké hay quan Ii cp. Tigu chudn nudc cong nghigp dugc tinh
theo dom vi sin pham. Cling mot loai xi nghiép, nhung do diy chuy&n cong nghé va trang
thiét bj khéc nhau, lwong nude ding cho nhu ciu sén xudt cé th& chénh l1gch nhau. Bang
(1.2) néu vi dy v& tidu chudn nude dung cho nhu cliu sdn xuit.

Bang 1.2
Tiéu chuan cho .
. N . - . Chii
Cac loai nuoc Don vi do | mdt don vido thich
(m*/1dv do)
- Nuée 1am lanh trong nha may nhiét dién. | 1000kW/h 160 - 400 Tri s
- NuGe cip ndi hoi nha méy nhigt di¢n. 1000kW/h 3-5 nhd ding
- Nudre lam ngudi dong co dbt trong. 1 ngya/h 0.015-0,04 |cho cong
- Nudc khai thac than. | tin than 0,2-0,5 suit nhiét
- Nuéc 1am giau than | t@n than 0,3-0,7 dién 1ém.
- Nudc van chuyén than theo mang 1 lf}n than L5-3 BS sung
- Nudce lam ngudi 16 luyén gang 1 tin gang 24 - 42 cho  he
- Nudc lam ngudi 16 Mac tanh 1 tén thép 13 - 43 théna '
- Nudc cho xudng can ong 1 lz‘én 9-25 tudin hoan
- Nuére cho xudng dic thép 1 tin 6 -20
- Nudc d€ xay cac loai gach 1000 vién 0,09 - 0,21
- Nude rira s61 d€ 06 be tong im® 1-1.5
- Nute rira cat d€ dd bé tong Im’ 1,2-1,5
- Nutre phuc vu dé d6 1m® bé tong 1m® 2,2-30
- Nudc dé sin xuét cac loai gach 1000 vién 0,7-1,0
- Nudre d@ san xudt ngdi 1000 vien 0,8-1,2




Nuée cip cho cong nghiép dia phwong: truong hop & phin 1an va khong tinh cu thé
duge, cho phép Iy bling 5 + 10% (theo TCXD 33-85) lugng nude &n udng va sinh hoat
trong ngy ding nude tdi da cia di€m dan cu.

Tiéu chudn ding nude cho nhu cdu 4n udng va sinh hoat cla cong nhén sin xudt tai
céc xi nghigp cong nghiép iy theo bang (1.3)

Bang 1.3
Loai phan xud Tiéu chuin Hé sé khong diéu
oai phan xuon N
np g (Blnguﬁ'i ca) hoa gio (Kg)
- Phan xudng ndng toa nhi¢t 1on hon 35 2,5
20 Kcalo- Im%h
- Phan xudng khac 25 3.0

Luong nudc tim cla cong nhan sau gid 1am vide tinh theo kip ddng nhit vdi tidu
chudn 40 ngudi mot voi tim 500 /h vai thoi gian tim 12 45 phat,

3. Nud'c tugi cay, tuoi duong...

Tiéu chudn nude ding dé wdi cdy, vuon hoa, quang truémg. dudmg phd trong céac do
thi, thi tity theo loai mit dudng, loai cay trong, ditu kién khi hau... d& chon. Néi chung
6 thé 14y t 0,5 + 1 I/m? dign tich duge tudi.

4. Nugc ding trong cic nha céng cong

Tiéu chuin nwéc ding trong cdc nhi cong cong liy theo quy dinh cho ting loai
(TCXD 33-85).

5. Nudc ro ri ciia mang iudi phan phoi
Lugng nude niy khong ¢6 tidu chudn 13 rét, tuy theo tinh trang clia mang ludi ma ¢6

the Idy or 5 + 10% tong cOng sudt clia h théng. Thyce t& lugng nudce 1o ri cia mang ludi
phan phdi cé khi 1én tdi 15 + 20%. '

6. Nude diing trong khu xr I

D& tinh toan so b c6 thé chon i 1& 5+10% cong sudt cia tram xit i (trj s6 nhé ding
cho cang suét én hom 20.000m3/ngay dém). Lugng nudc nay ding cho nhu cau ki thudt ciia
tram, phu thudc vao timg loai cong trinh: bé 1ing 1,5:3%: b loc 3+5%: bé tiép xfic 8+10%.

7. Nuoc chifa chay

Lwu Ivong nude, s§ dim chiy dong thdi, thei gian chﬁy, ap luc nudc d€ chira chiy
cho mdt digém dan cur phu thudc vao quy mé din $6, sb tﬁng cao, bic chiu Ira va mang
ludi dudng Gng nude chita chay da quy dinh trong TCVN 33-85.



1.2. LUU LUGNG VA AP LUC TRONG MANG LUOI CAP NUGC
1.2.1. Xéc dinh Juu luyng nudc tinh toan
Lugng nude tinh toan cho khu dén cu ¢6 thé xac dinh theo cong thirc :

b N N

Qmax.ngaydem = Kng - mglngay dém (H
1000
Quax h = Qmax. ngay .dém Ky ; m3/h 2)
24
1000
Omax.s = Qmax = _— Us 3)
3600
Trong d6:

Qmax.ng.d. » Qmaxh » Amax.s - Lau lugng nuwde 1on nhit ngay dém, gitr va gidy:
Kng » Kn - HE 50 khong di€u hda ngay dém, gic

Qp - Titu chuén diing nudc trung binh (Bngudi ngay dém);

N - Dan s6 tinh toan ciia khu dén cu (nguoi)

Luu lugng nude tdi dudng, tudi cdy ¢6 the tinh theo cong thic sau:

10000 Fgq

Qumaxng = — = 10.F.qy; m>/ngay dém (4)
1000

Qt.max.h = Q_Mllaﬂg m3/h (3)
T

1000

Qumax.s — le—a’“—lg——, s (6)

3600
Trong d6 :

Qt.max.ng: Qumaxh ; Gumax.s - Luu luong nuGc twéi 16m nhit ngay dém, gitr va gidy

I - Dién tich ciy xanh hoic mit dudng can tu6i, ha:

q : Tiéu chudn nudc tudi, (B/m? ngay dém):

T : Thoi gian tuGi trong ngay, (2i0):

Luu hmng nudc ding cho sin xuit thuong ngudi ta coi nhy phan b3 diu trong qua
trinh san xuit va duge xéc dinh theo tidu chugn tinh trén dom vi sin pham.

1.2.2. Ap luc nudc trong mang hréi cip nudc
Mudn dua nudc i cic noi tidu diing thi tei mbi diém ciia mang ludi cip nuoe ben
ngodi phai c6 mot ap lyc ty do ¢in thit. Ap luc ndy do miy bom ho¥c dai nudce tao ra.
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Muén vige cip nude duge lign twe thi ap lyc cda may bom hoic chigu cao cua dai nuiC
phai day ab 48 dam bao dua nudc 161 nhimg vi iri bit loi nhét cia mang ludi, tie 13 diém
dua nudc t¢i ngbi nha nim & vi uicao nhit, xa nhét so vdi tram bom holic dai nudc, dong
thdi tai diém ¢6 phai cé mot ap luc tu do can thiét d2 dua nudc i cac thiét bi dung cu v&
sinh ¢4t & vi i bit loi nhit bén trong nha.

Ap lyc tr do chn thidt tai vi tri bét 10i nhét trén mang ludi cip nudc bén ngoai, con
goi 12 ap lyc cin thiét ctia ngdi nha, ¢6 thé 14y s bd nhu sau: pha mot ting 10m; nha hai
{ing 12m, nha 3 thng 16m... ¢ nhu vay khi ting thém mdt ting thi ap lyc cin thidt ting
thém 4m.

Trong hé thing cﬁp qude chifa chay ap luc thip, ap luc cin thiét & cic cot 1Ay nude
chira Lhay bat lyi nhit ti thidu phéi 1a 10m. Con trong irudng hop chira chay ap luc cao,
ap luc cin thiét cia cdt liy nudce chira chay bét loi nhit phai ddm bao dua nudc qua bng
vai gai chira chay (£ = 50 + 100m) dén vi trf bt lod nhit cGa ngdi nha co chay va tai do
¢iing phai co ap e diy dd t6i thicu 12 10m.

Pé d& theo doi m&i licn he v& phuaong dign ap luc gira cac cong trinh cip nude ¢d
(h& xem so do gidi thidu & hinh 1.3.

Pudng do ap
I hy Thiing chira dai nudc
hg Pudng do ap
hy
Bai nudc
Ho
Ngbi nha bt gi nhét

z

nh

BB chita nudc ngam

X ) Hinh 1.3
So dd lien hé vé phuong dién ap luc gitka cic cong trinh ctia hé thdng cap nuic

Tir so dd wén ¢d the tinh duge chitu cao dit dai nudc Hg va dp lyc cong tic cua
may bom :

Hy+ 2, =7 + Hi 1y (7
Hd=y‘nh_Zd+H:? +h

H, +7,= Hy+h +Z,+h,
I-Ih=7.,d-Zh+Hd+h2+hd (%)
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Trong d6 :

Zio, Zay Zny - COt mit dt tai tram bom, dai nude va ngdi nha bt loi nhit

H2P - Ap lyc cin thiét clia ngdi nha bit lgi nhit ;

Hy, Hy, - D9 cao dai nwdce va ap luc cong tic clia may bom:

hq - Chigu cao clia thung chira nudc trén dai;

hy - Tong sb ton thit ap lyc trén dudmg Sng din nude tr ddi dén ngodi nha bit lgi nhit;
hy - Tng s6 10n thit 4p lyc wén dudng Gng din nude tr tram bom dén dai.



Chuong II
MANG LUGI CAP NUGC

2.1. SO PO VA NGUYEN TAC VACH TUYEN MANG LUGI CAP NUGC

2.1.1. So' d6 mang luéi cip nuée

Mang ludi cip nude 12 mot bo phan clia hg thdng cip nude. Gia thanh xay dyng mang
luGi thudmg chiém khodng 50+70% gi4 thinh ciia toan he théng. B&i vay cin dugc nghién
cGu ki va thigt ké tot trude khi xay dyng.

Quy hoach mang ludi dudmg dng cip nudc 13 tao nén mot so dd hinh hoc trén mat
béng guy hoach kién triic, gdm éng chinh, éng nhanh va xac dinh dudng kinh ciia chiing.
Quy hoach d6 phy thude vao tinh chit ciia quy hoach kién tric va dia hinh cu thé. Khi
quy hoach mang ludi can ¢é nhitng tai liéu :

- Bén 45 dia hinh khu vyc bao gdm vi tri thanh phé, ngudn nu6c va cic tuyén dng
dan nudc. _

- Ban dd quy hoach chung va s6 liéu quy hoach.

- Bdn dd quy hoach cong trinh ngdm.

- Mit cit ngang cac dudmg phé.

- TAi lidu dia chét cbng trinh vi dja chit thuy vin.

Mang ludi cip nude duge chia ra lam ba logi:

1. Mang ludi cyt : 13 mang hudi dudng 6ng (hinh 2.1a) chi c6 thé cip nude cho cic
diém theo m§t hudng. .

Mang Iu6i cyt d& tinh toén, kinh phi diu tu it, ¢6 t6ng chidu dai dudng dng ngin,
nhung khong ddm bao an ton nén chi ding cho cic thanh phd nhd, cac thi x3 thi trin noi
khdng c6 cong nghigp hodic chi c6 cic dbi tuyng tigu thy nude khong yéu ciu cip lien tuc.

2. Mang ludi vong : 12 mang ludi dudmg dng khép kin ma trén d6 tai moi didm c6
the cép nudc ti hai hay nhidu phia, (hinh 2.1b)

3. Mang lugi hén hop : Mang ludi duge ding phd bién nhit két hop duge wu diém
clia ¢ hai loai trén. Trong d6 mang ludi vong thidng ding cho cic dng truyén din va cho
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nhimg ddi twong tigu thy nudc quan rong, con mang lugi cut ding dé phan phéi cho
nhitng diém khac it quan trong hon.

a)
m—
B m
ABIAZ
7777 Khu nha & Khu céng nghiép Khu cay xanh

Hinh 2.1. Mang hnéi cap nudc
a) Mang lwoi cut; b) Mang fuoi vong

2.1.2. Nguyén téc vach tuyen mang lugi cap nuoc

Sau khi tinh toén duge cong suit cia he théng cap nudce, chon duge ngudn nude thi
tién hanh quy hoach mang Judi cap nude. Nguyén tic quy hoach phai dam bao cac yéu
cau sau:

1. Mang ludi phan bao trim duoc cic diém ueu thy nudce.

2. Cac tuyén 6ng chinh nén dit theo cac duong pho 16m, c6 hudng di tr ngudn nude
va chay doc thanh phd theo hudmg chuyén nudc chi yéu. Khoang cach gifra cac tuyén
chinh, phu thugc vao quy md thanh phﬁ thuong liy ur 300+600m. Mot mang ludi it nhit
phai c6 2 tuyén chinh, dudng kinh éng can chon twong duong 48 ¢6 the 1am viéc thay thé
lan nhau, khi mgt tuyén cb sy cd.

3. Tuyen éng chinh dwoc ndi v6i nhau bing céc éng nhanh v&i khodng cach 400-900m.

Céc tuyen phéi vach theo dudng ngin nhit, cip nuic duoc v& hai phia. N6 phdi tranh
chc ao hd, duomg tiu va xa cic nghia dia... cin djt 6ng & nhing diém cao dé bin than dng
chiu ap lyc it ma van bao dim dirdmg myc nudc theo yéu ciu.

4. Vi trf dit 6ng rén mit cit ngang dudng pho do quy hoach xéc dinh, t6t nhit 12 dit
rén via hé hay trong cc tuynen ki thuat. Khoéang cich nho nhét trén mit bing tinh tir '
thinh 6ng dén cac cong trinh duge quy dinh nhur sau

- Pén méng nha va cOng trinh 3m

_ Dén chan taluy dudng sit Sm

- Dén mép muong hay mép duong 0 0 1,5+ 2m
_ Pén mép dudomg ray xe dign 1,5+ 2m
- Pén duomg day dién thoai 0,5m

- Dén dudmg dién cao thé Im
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- Pén mit ngoai dng thoat 1,5m

- Dén chan cot dien dudng phd 1,5m
- Pén mép cot dién cao thé 3,0m
- Pén cac loai twong rao i,5m
- Pén trung 1Am hang cay 1,5m=+ 2m

Khi muén rat ngin khodng cich trén cén c6 bién phép ki thudt dic bigt d€ dam bao
dng khong bi 1an giy v thuin ti¢n trong qua trinh sira chira cdi tao.

S. Khi éng chinh c6 dwong kinh 1ém thi nén dit them mot &ng phan phéi nudce song
song vé&i nd. Nhu thé dng chinh chi lam chirc néng chuy&n nudc.

Ngoai yéu cau ndu trén, khi quy hoach mang ludi ¢an o ¥:

- Quy hoach mang ludi hign tai phai quan tam dén kha ning phat ricn thanh phd v
mang ludi trong toomg lai.

_ Ciin chon di€m cao ¢ dijt dai nude néu didu kign kin tric cho phép. Dai nude do
viy c6 the dit & ddu, § gilta hodc & cudi mang ludi.

- Khi quy hoach cai tago mang ludi cin nghién ciu so do mang lwdi hign trang © vt
lidgu, dudmg kinh dng, tinh hinh thu hep duimg kinh long dng...

- Cung m{t ddi trong tidu thy nudce c6 thé quy hoach theo nhiéu so a6 mang luGi ¢6
dang khac nhau ma viin thod min duge cac yéu ciu trén, nhung phai cé mdt mang ludi 161

uu va hop 1 hon ci. D6 12 mang ludi doi hoi ching ta phai lya chon dya trén co sd cic
¢hi ticu kinh 8 ki thuat cic phuong an quy hoach mang da néu ra.

22 TINH TOAN MANG LUGI CAP NUGC
2.2.1. Cac trwong hop tinh todn mang ludi

* Muyc dich chinh cda vigc tinh toan mang ludi (,ap nude 13 x4c dinh huu lugng tinh
toan cia cac doan dng. trén co s d6 chon du'(mg kinh &ng hop 1i va kinh t&, xac dinh t6n
thit ap lyc trén cac doan dng va trén tuyén bét loi 48 x4c dinh chidu cao xay dyng dai
nwdre va ap Iye cdng tac cda may bom.

* Khi tinh todn mang ludi cp nude thudng phéi tinh cho céc trudng hop co ban
sau day:

1. Trudmg hop gior ding nudce 1én nhit

2. Trudmg hop ¢6 chay trong gi¢r dung nude 1om nhdt

3. P61 vdi mang ludi ¢ dai déi ditn (dai nudc & cudi mang Iudi) con phéi tinh toan
kim tra cho trudng hop vin chuyén nudce 16n nhét - tée 12 trudmg hop tidu thy it, mang

ldi ¢6 thém chic nang van chuyén nude 18n dai.
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2.2.2. Mt s gid thiét d¢ tinh todn
Trong giai doan tinh todn, viéc xdc dinh chinh xéc sb diém 14y nudc wen céc doan
éng, khoang cich gia cic didm 14y nudc va lugng nude 14y ra tai timg di€m 1a rit kho.
Hon nita, néu ¢ dinh duge cac sd 1idu @6 thi so dd tinh toan lai qua phirc tap ; do do,
d€ don gidn hod bai todn, ngudi ta dua ra mot sb gia thiét sau:
1. Céc h tidu thu nudce 16n nhu: Cac xi nghigp c6ng nghigp, bé boi... duge coi la cic
diém 14y nudc tap trung, va cic difm d6 duge goi 1a cac diém not.
2. Céc ho tiéu thy nudc nhd, [y nude sinh hoat vio nhi coi nhir 1dy nude déu doc
tuyén dng.
3. Doan dng ndo chi c6 Ivu lugng tip trung & cudi doan dng thi lwu lwong cda doan
éng d6 khong doi.
4. Poan éng nao chi c6 luu lvong phin phdi doc tuyén thi gid thiét 12 dugc phan
phdi déu.
Trén co s& d6 ngwdi ta thanh 13p cac cdng thie tinh sau day:
- Luu lugng doc dudng cla toan mang ludi
Qdd = QE - Eer (B/S)
Trong do :
Quaq : Liu lugng doc dudmg cia toan mang ludi (E/s)
Qs : Tong luu luong vio mang ludi {mg véi trudmg hap tinh todn (B/s)
Tqu e : TONg luu lugng tap trung cla toan mang ludi (Us)
- Lwu lrgng doc duong dom vi

= Qu
)

it

Gav (B/s/m)

Trong d6:

Qgv : Luu lugng doc dudmg don vi (U/s/m)

4, : Téng chidu dai tinh toan, tic 1 1ong chidu dai cic doan dng c6 phan phbi nudce
doc dudmg ciia mang ludi (tinh bing m)

Luu lrgng doc dudmg cia cac doan

Qaa = dexﬂu s)
Trong dé:

qag : Luu lugng doc dudmg cha doan brs)

B, : Chidu dai tinh toan cia doan (m).
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- D€ d& dang trong tinh toan, ngudi ta thudng dua luu lugng doc dudng vé cc nit tic
13 vé& cac diém dlu va diém cudi ciia doan éng.
Luu lugng ndt biing nita tdng s6 luu luyng doc dwdmg ciia céc doan Sng dhu vao ndt d6

- quvgg
2

Qmit - (B)‘!S)

b : Chigu dai tinh 104n ciia cac doan Sng lien hé véi nit

- Sau khi 42 ¢ gia tri luu lvong nit, ta tinh duge luu lugng tinh toan ctia cac doan
dng bing phuong trinh Lqyge= 0, tie 12 luu lugng nude di vio mot ndt phii bing tdng luu
fugng ra khéi nit dé.

2.2.3. Tinh toan thiy lyc mang ludi cut cip nude

I. Xac dinh (3ng luu lugng vao mang ludi theo cic trudmg hop can tinh.

2. Quy hoach mang luGi va chia mang luéi thanh cic doan tinh todn, ghi tri 8 chidu
dai cac doan 6ng, ghi cac lvu lugng tdp trung va danh s6 cac ditm nil 1&én so db. Poan
ong tinh toan 13 doan dng niim giita hai giao diém caa duomg Sng hay giita giao diém d6
vOi mot nit Iy nude tap rung, va trén doan d6 duwdmg kinh éng khong ddi.

3. Xdc dinh tong chidu dai tinh ton ciia mang lugi

4. Xac dinh lvu lugng doc dudng don vi, lou lugng doc dudng cua cic doan va dua
vé luu lugng nit. Ghi két qua tinh luu luong ndt 1en so dd mang ludi.

Bang tinh luu hrgng doc dwimg ciia cic doan dng

1 Poan 6ng bt (m) qdv (bs/m) qad = qav-bu (Is)

Cong :

Bang tinh luu lwgng mit

Cac doan i 2 davhy Aeap t .
Niit . : éng _ & t Ap trung . = qheng
dau vao nut (Uis) (trs) Jmit chung = qn Qttr

1 2 3 4 5
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5. Xic dinh lyu luong tinh toén cda doan dng

L.wu lwgng tinh toan cia mot doan éng thudc mang ludi cut bing tong s6 lru logng
chdy xuydn qua né va mdt nira lvu lugng doc dudng cta ban thin doan 6ng d6. T bing
t6ng cac luu lugng nidt k& tit nit cudi doan dng d6 trd di.

6. Chon tuyén chinh d& tinh thuy lyc trude

Tuyén chinh 13 tuyén dai nhét va cé didm cudi & cdt cao nhit so véi dicm dau
mang ludi.

7. Lap bang tong hop két qua tinh gy - D - V -1 - h ctia céc doan thude tuyén chinh.

Trong dé :

qu : Luu lugng tinh todn cia doan dng (£/s)

D : Pudng kinh &ng (mm)

V : Vin tdc nudce chay trong dng (m/s)

i: Tén thit ap luc rén im chidu dai dudmg 6ng (m) - tén thit ap lyc don vi

h : Tén thit ap lyc trén doan dng (m)

* Cich tra bing x4c dinh dudmg kinh &ng hop i :

Biét vt litu 1am 6ng. luu lugng tinh todn ciia doan dng, ding bing tinh todn thuy lyc
diing cho mang Wéi cip nudc clia @.A X&-ve-rép d€ tim duomg kinh ng sao cho vén tde
nudc chiy trong $ng niim trong gidi han van téc kinh €& (Vi)

Gia tri Vi ¢6 the tham khao bing sau:

D (mm) Vie(m/s) D (mm) Vie(m/s)
100 0,15+ 0,86 350 0,47 + 1,58
150 0,28 + 1,15 400 0.50 = 1,78
200 0,38 ~ 1,15 450 0,60+ 1,94
250 0,38 = 1,48 500 0,70 = 2,10
300 .41 ~ 1,52 > 600 0,95+ 2,6

Luu y : Khi tinh toan kiém tra MLCN trong timg trudng hop ¢6 chay trong gidr dung
nude 16m nhit thi van téc 1&n dén gin giGi han trén quy dinh cho timg loai Ong.
Ong gang V < 2 +3m/s
éng thépV < 3 + 4 m/s.
+ Khi di chon duge D hop 1i. bing nay ciing cho biét ludn gia wi cia V vai (ghi dudi
dang 10001)
* Tinh h = 1.0
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Miu bang ghi k&t qua tinh qy - D - V - i - h clia cic doan thude tuyén chinh

Doan (’fng

£ (m)

qi Us)

D (m/m)

vV (m/s)

1000i (m)

h =il(m)

1

2

3

4

5

6

7

Mot s6 can bd ddu nganh ¢ kinh nghidm trong linh vyc cip nude ¢ Vigt Nam da
dua ra mot gidi phip chon dung kinh dng tén co s& van tdc thict ké va khdng ché t6n
thit 4p luc trén 1km dudng bng

8. Tinh c6t ap luc (¢t muc nude) (Hy), ap lye tr do (Hyg) tai ¢ic ndt ciia tuyén chinh.

- Chon ding di#m bit loi nhit (BLN).

- Tai diém BLN, 4p luc wr do 14y theo chidu cao ting nha.

- Tinh ¢6t ap lyc tai diém BLN : HBLN

H?LN _ HE’{LN+ zBLN (m)

Trong d6 :

HBLN : Ap lye tu do tai diém bit 1oi nhit (m)

ZBLN - Cée mit ¢it tai di€m bit loi nhit (m)

- Bit ¢6t ap lyc tai difm bit loi nhét, t6n thit ap lyc trén cac doan 6ng h (muc 7) ta
1in lugt tinh duge ¢6t ap luc tai cac doan dng khic thude (uyén chinh.

Hzn(ﬂ triecc — quut sau k& no + hdm‘m néi it hai i (m)
- Cudi cung : ap lye ty do cda cic nit tinh theo ¢dng thirc
Hig=Hz-Z (m)
Maiu bdng ghi két quad tinh H,, H tai cdc nit thude tuyén chinh
Nu't Poan Z{(m) h (m) H,(m) | Hg(m) | Ghi chu
1 2 3 4 5 6 7
X X X X BLN
X X
X X X X

9. Tinh todn thuy lyc tayén nhanh

- T6n thil 4p lyc cho phép cha tuyén nhénh 13 hidu sb giita cdt 4p lye ciia nht din va
c¢dt ap lyc nit cudi nhianh : Ah

- C6 lvu lugng tinh todn trén cac doan thude tuyén nhinh, dung “bing tinh todn thuy
lyc mang ludi clp nude DA X&-vé-rép "chon dudmg kinh cic doan bng, tinh (6n thit ap
lyr trén céc doan dng va todn tuyén nhanh Thyyyén nhink -
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- So sanh Ah va Zhpyyén nhanh
Néu Theyyén nhann < Ah : chdp nhan D da chon
Néu Thyyén nhanh > Ab : chon lai D cac doan dng.

».3. CAU TAO MANG LUGI CAP NUGC

2.3.1. Cdc loai ong ding trong mang ludi cap nwdc

Trong mang ludi c¢lp nudc duge dung cac loai 6ng khic nhau va bang cac vat lidu
khac nhau. Chon loai émg hay vét ligu nao la tuy theo ap lyc cong tic, didu kién dia chit.
phuong phap 14p dit, cac chi titu kinh 6 Ki thudt va cac didu kieén cy thé khac. Kinh phi
diu tr vio mang ludi thuomg chidm 50 + 70% kinh phi toan he théng. Vi thé chon dudng
kinh éng hop 1i mang lai higu qua kinh € cao.

Hién nay trong mang luoi cAp nudc ngudi ta thuong sir dung céc loai Ong sau : dng
gang, dng thép. éng nhua, dng be tong va éng xi ming amiing.

- Ong gang dugc sir dyng rdng rai trong mang ludi truy@n déan va phén phéi nuwde. N6
6 wu difm : bdn, khong bi xam thue, chiu ap lyc kha cao, nhung ¢6 nhuoc diém trong
lwong 16n va chiv tdi trong dong kém.

- Ong thép dugc dung kha phé bién trong mang ludi cép nuée. NG thuong duge ding
trong ni bd tram xit i nudc, diu éng ddy, dng hit miy bom, 6ng qua dudmg 66, duong
tiu, qua ciu, qua song, qua nén dit yéu... Ong thép c6 wu didm : d2 gia cong céc phy tung,
43 néi. nhe hon éng gang, chiu tic dong co hoc tot. Nhuge didm ciia 6ng thép 1a d& bi
xam thyc dudi tac dong cha mdi trudng.

- Ong be tong va xi ming amidng dugc st dyng vao viéc truyén dan nudc tho, vai

nude tu chiy 13 chinh. N6 c6 wu diém chinh 12 chong dugc xam thyc, gia thanh ha, néi
éng bling dng 1dng xAm day va xi ming amidng (hinh 2-2).

1 2 3 1 2 4 6)1
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) . Hinh 2.2
1- Ong : 2- Ong long ; 3- Xdm day va xi miing amiling ; 4- Vong cao su ;
5- Mt bich ; 6- Trét vira xi ming ; 7- Ong bé tong 4p hec cao
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