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L&i gioi thidu

uoc ta dang budc vao thoi ky cong nghiép héa, hién

N dai héa nham dwa Viét Nam tré thanh nude céng
nghiép van minh, hién dai.

Trong sw nghiép cdch mang to 16n do, cong tdc dao rao
nhan lyc ludn giit vai tré quan trong. Bdo cdo Chinh tri cila
Ban Chdp hanh Trung wong Ddng Céng sén Viét Nam tai
Dai hoi Ddng toan quéc ldn thir IX da chi ré: “Phat trién
gido duc va dao tao 1a mot trong nhitng dong luc quan trong
thic ddy sv nghiép cong nghiép héa, hién dai héa, 1a diéu
ki¢n dé phét trién nguén lyc con ngudi - y&u t6 co ban dé
phdt trién x3 hoi, tang trudng kinh t€ nhanh v bén vitng”.

Qudn triét chit truong, Nghi quyét cia Pdng va Nha nudc
va nhdn thicc ding ddn vé 1dm quan trong ciia chuong trinh,
gido trinh déi voi viéc ndng cao chat lugng dao tao, theo dé
nghz cita 8¢ Gido duc va Pao tao Ha Noi, ngay 23/9/2003,
Uy ban nhén dan thanh phd Ha Noi dd ra Quyét dinh 56
3620/QD-UB cho phép SJ Gido duc va Pao tao thuc hién dé
dn bién soan chuong trinh, gido trinh frong cdc truong Trung
hoc chuyén nghiép (THCN) Ha Noi. Quyét dinh nay thé hién
Sw quan tdm sdu sdc ciia Thanh 4y, UBND thanh pho trong
viéc ndng cao chdt lugng dao tao va phét trién nguon nhdn
Iwe Thit do.

Trén co s chuong trinh khung ciia Bo Gido duc va Pao
tao ban hanh va nhiing kinh nghiém riit ra tir thite té dao tao,
S0 Gido duc va Pao tao da chi dao cdc truong THCN t6 chitc
bién soan chuong trinh, gido trinh mot cdch khoa hoc, hé



théng va cdp nhdt nhitmg kiéh thic thuc tién phi hop veéi déi
twong hoc sinh THCN Ha Noi. _

B9 gido trinh nay la tai ligu gidng day va hoc tap trong
cde truomg THCN ¢ Ha Noi, dong thoi la tai lieu tham khdo
hitu ich cho cdc truong c6 dao tao cdc nganh ky thudt - nghiép
vi va déng ddo ban doc quan tém dén vin dé hudng nghiép,
day nghé.

Viéc 16 chitc bién soan bo chuong trink, gido trinh nay
1a mot trong nhidu hoat dong thiét thie cita nganh gido duc
va dao tao Thil d6 d€ ky niém “50 nam gidi phéng Thi ds”,
“50 ndm thanh Idp nganh” va hudng t6i ky niém “1000 nim
Thdng Long - Ha Noi .

8o Gido duc va Pao tao Ha Noi chan thanh cdm on Thanh
uy, UBND, cdc 53, ban, nganh cia Thanh pho, Vu Gido duc
chuyén nghiép Bg Gido duc va Bao tao, cde nha khoa hoc, e¢dc
chuyén gia ddu nganh, cdc gidng vién, cic nha qudn 1y, cée
nha doanh nghiép dd tgo diéu kién giip do, déng gop ¥ kién,
tham gia Hoi dong phdn bién, Hgi déng tham dinh va Hgi
db"ng nghiém thu cdc chuong trinh, gido trinh.

Dady 1a ldn ddu tién S6 Gido duc va Pao tao Ha Noi 16
chiic bién soan chuong trinh, gido trinh. Du da hér sic ¢
gdng nhung chéc chdn khong trdnh khdi thiéu sét, bat cdp.
Chiing t6i mong nhdn dugc rnhitng y kién déng gép ciia ban
doc A€ timg budc hodn thién bo gido trinh trong cdc lén tdi
bdn sau.

GIAM BOC $3 GIAO DUC VA BAO TAO



Ldi néi dau

Giéo trinh mén hoc "Cap thodr mese do6 thi” dugc bién Soan theo yéu cdu
ctia S¢ Gido duc Dao tao Ha Noi nhdm frang bi cho hoc sinh tridng

Trung hoc Xay dimg Ha Noi nhitng kien thie co ban vé cdp thodr nuoe, quy trinh
va cde bién phdp thi cong hé thong cdp thodt nuce do thi,

Tde gid gido trinh xin chan thank cam on:

- GS. TS Trdn Hiéu Nhué - Trung tam K ¥ thudt moi truong do thi va khu
cong nghiép - Truong dai hoc Xiy dung Ha Noi,

- PGS. TS Nguyén Thi Kim Thai - Phe truong khoa Ky thudr moi nuong -
Trirong dai hoe Xdy dung Ha Noi,

- PGS. TS Trén Bire Ha - T truvng bé mon C dp thodt nude - Khoa K ¥ thudt
Mot triong - Tricmg dai hoc Xdy dyng Ha Noi.

- PGS. TS Trin Thi Hiong - Giang vién chinh - Truong dai hoc Kién tric
Ha Noi.

- TS. Nguyén Ngoc Dung - Gidng vién chinh - Truong dai hoc Kiéhn trie
Ha Ngi.

- Ky s DG Hdi - Cén bo gidng day khoa K¥ thudgt moi rucng - Truong dai
hoc Xav dung Ha Noi.

- Ky sit Lé Huy Hoang - Tridng phong Ké hoach ddu e - S0 Giao thong
cong chinh Ha Noi,

- K3 su Nguyén Pinh Tiéh - Gigm doc Xi nghiép thiét ké . C ong ty nudc sach
56’1 Ha Noi. .
dd dong gop nhiéu Y kién quy bau trong viéc xdy dung gido trinh.

Do bién soan ldn ddu, gido trinh khong tranh khoi nhitmg thiéu sot. Chiing
161 mong nhdn dioe nhitng y kién déng §6p dé hoan thign gido trinh trong ldn xudt
bdn sau. -

TAC GIA



o ? ~
Bai mo dau

1. Myc tiéu mén hoc

Trong thoi déi hién nay, moéi truomg va phdt trién bén vitng 1a nhiing van dé
duge nhiéu nudce va nhidu t6 chic qudc t€ quan tam.  mot khia canh nao d4,
d€ g6p phan bao dam cho moi truong khéng bi suy thodi va phat trién mét cdch
bén viing thi phai chii ¥ gidi quyét van dé xir 1y nude thién nhién, cung cap
nuéc sach, thoat nudce, xir 1y nude thai va vé sinh moi trudng mot cdch hop 1y
nhat.

Cung cdp nudc, thodt nudc va vé sinh moj trudng 12 mot nhu cdu cap bach
cho moi ngudi, moi nudc trén the gidi. Mot b phan clia van dé nay la su 6
nhiém nude. Sy t6n hai va dau x4t to 16n cia lodi ngudi la bi mac nhitng bénh
tat ma nhitng bénh tat d6 ¢S thé khic phuc dugc n€u nhu cung c4p nude sach
ddy du, bd tri hé théng cép nude, thodt nude mot cich hop 1y va gidi quyét tinh
trang 6 nhi€m nudc do chat théi sinh hoat va cong nghiép gay ra.

Muc tiéu cita mon hoc Cap thodt nude do thi:

- Hoce sinh hi€u dugc nhitng kién thiic co ban vé h¢ thong cap thodt nuée do
thi, ndm duge c4u tao va nguyén Iy hoat dong ciia he théng cép thodt nude, quy
trinh va cdc bién phdp thi cong hé théng cip thodt nude do thi.

- Poc va hidu dugc céc ban v& cap thoat nudc, tham gia chi dao thi cong va
10 chifc thi cong h¢ théng cdp thodt nudc mot khu vyc, mot cong trinh,

- Hinh thanh long yéu nghé, ¢ y thic bdo vé va sir dung hiéu qua taj
nguyén nudc trong sinh hoat va cong téc sau nay.



2. Vi tri, tinh chat va noi dﬁng mén hoc

2.1. Vi tri mén hoc

- Céc kién thitc mon hoc phuc vu cho cac mon quy hoach do thi, thi cong
va té chifc thi cong ha tdng d6 thi.

2.2. Tirh chit mon hoc

2.3. Noi dung mon hoc
Mén hoc Cép thodt nude do thj bao gém bep phédn va nhiing chirong sau:
PHAN L. CAP NUGC

Chuong 1. Nhitng khai niém co ban ve hé théng ¢ap nude
Chuong 2. Nguén nuée vi xir 1y nudc cap

Chuong 3. Mang.lu(ri Cap nudc

Chuong 4. Cép nuée cong trudng xay dung

Chuong 5. He théng cap nurde ben trong cdng trinh

PHAN II. THOAT NUGC

Chuong 1. Khsj niém chung vé he thong thodt nudc
Chuong 2. Mang lu6i thodt nude

Chuong 3. Xir 1y nuée thaj

Chuong 4. He thong thodt nude ben trong c6ng trinh
PHAN IIL THI CONG BUSNG 6NG

Chuong 1. Nhilmg van dé chung vé thi cong

Chuong 2. Thi cong dudng 6ng cap thodt nude

PHAN IV. PHU LUC (CAC BANG TRA THUY LUC)



3. Phuong phap hoc tap moén hoc

Cap thodt nudc d6 thi la mon hoc chuyén moén gan lién thuc t€ sin xuat
thoéng qua viéc ndm dugc nguyén Iy, cdu tao cdc bd phan cong trinh cap thoat
nuéc. Viéc trinh bay cdc khai niém, nguyén 1y, két cdu, cdu tao he théng cép
thodt nuéc déu xuat phat tir thuc 1€ ddi séng va san xuét hodc duge kiem
nghiém bing thue nghiém. Viéc truyén dat kién thifc mén hoc cin bao dam noi
dung khoa hoc, chinh xdc va déi vdi hoc sinh cén chi y ding mic dén mat
dinh lugng, 1am bai tap dé cling ¢d kién thirc da hoc.

Can két hop bai gidng 1Y thuyét véi cic budi thuc hanh moén hoc dé cling cd
kién thitc di hoc va trang bi thém nhimg kinh nghiém thi céng ngoai thuc 1€
san xudt.



Phanl
CAP NUGC




Chufdng 1

NHUNG KHAI NIEM CO BAN
VE HE THONG CAP NUGC

- Mug tiéu: Hiéu dugc nhimg khai niém co ban clia hé théng cdp nutc db thi, co
khé nang nhan bigt, phan loai cac dang so d8, xac dinh dudc cac tiéu chun, tinh duge
I Iugng cac nhu cdu dung nuée va ndm dude ché 8 1am viée cla hé théng cdp nuéc
dé thi.

- Trong tdm chuong nay 1a cac hang muc céng trinh clia hé théng cdp nudc dé thi,
cac tidu chudn dung nudc va phuong phap tinh Juu lgng cho cdc nhu cau ding nudc
trong dé thi. | '

L D]NH NGHIA, PHAN LOAL SO PO HE THONG CAP NUGC, TIEU
CHUAN VA cmﬁ PO DUNG NUGC

1. Dinh nghia va so dd hé théng cip nudc db thi

He théng cdp nudc do thj bao gém rét nhiéu cong trinh véi cdc chic nang
lam viéc khdc nhau, duge b6 trf hop 1y theo céc cong doan lién hoan nhim dép
ling moi yéu cdu va quy mo diing nudc cta cdc d6i tuorig trong do thi.
_ He¢ thong cdp nuéc 1a mot t6 hgp cdc cong trinh, 1am nhiém vu thu nhan

nudc tir nguén, 1am sach nudc, diéu hod, dy trlt, van chuyén va phan phéi nudc

dén céc noi tigu thu.

Thong thudng, mét hé thdng cap nude do thi bao gébm céc cong trinh chic
nang nhu sau:
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1.1. Céong trinh thu nuéc

Ding dé thu nuge tir nguon nudc lya chon. Nguoén nuée ¢6 thé 1a nuée mat
(song, ho, sudi...) hay nudc ngdm (mach néng, mach sau, c6 dp hoidc khong
ap). Trong thuc 1€, cdc ngudn nuée duoe sir dung pho bién nhét 1a nude song,
hé, nuéc ngdm mach sau, dung d¢ cung cap nudc cho an udng sinh hoat va
cong nghiép. Cong trinh thu nude mit c6 thé 13 gin by hoac xa bo. ket hop
hoac phan ly. Cong trinh thu nuée ngam c6 thé 12 giéng khoan, cong trinh thu
nude dang ndm ngang hay giéng khoi.

1.2. Tram bom cip nudc

Bao gém tram bom c4p I (hay con goi la tram bom nude thd) dung dé
dua nude tur cong trinh thu lén cong trinh 1am sach. Tram bom cdp II (hay
con goi 1a tram bom nudc sach) bom nuéc tit bé chira nude sach vao mang
lui cdp nuée do thi; hoac ciing cé thé 1a tram bom tang 4p d€ nang 4p lyc
trén mang ludi cdp nude dén cic ho tiéu diing.

1.3. Céc cong trinh lam sach hoéc xir Iy nuée

Céc cong trinh xir Iy nude c6 nhiem vu loai bo cdc tap chat ¢6 hai, cic déc

-

t6, vi khudn, vi triing ra khdi nuéc. Ci cong trinh lam sach nuée nhu: bé tron,
bé phan (ng, bé ling, b loc, gian mua, thung quat gis, bé lang tiép xdc...
Ngodi ra, trong day chuyén cong nghé xit Iy nude con ¢é thé c6 mot s6 cong
trinh x1r 1y dic biet khac tuy theo chat lugng nuée nguon va chat luong nudc
yéu ciu.

1.4. Céc cong trinh diéu hoa va dut trir nudc

B chita nudc sach lam nhi¢m vu diéu hoa nuée giita tram bom cdp I va cdp
IL, dy trit mot lugng nude cho chita chdy va cho ban than tram xir Iy nuée. Dai
nudc lam nhiém vu diéu hoa lyu lugng nude gitta tram bom cap II va mang luéi
cdp nudc, déng thoi du trit mot hrong nudc chita chdy trong 10 phiit ddu khi
xdy ra ddm chdy. Ngoai ra, dai nuéc & trén cao con tao p huc cung cp nudc
cho mang 1uéi cdp nudc.

1.5. Mang luéi dudng 6ng _

Bao gdm céc dudng éng truyén din va cdc dudng Sng phan phéi nude cho
cdc diém dan cu va xi nghiép cong nghiép trong do thi. Mang 1u6i cap nuée
trong d6 thi cé thé chia [Am hai loai: Mang ludi cut vi mang ludi vong, hoac ¢
thé 12 mang {uGi két hop cua 2 loai trén.
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Céc cong trinh don vi trong hé théng cép nudc duge b6 tri theo trinh tu
cta mot so d6 16ng quét cha hé théng cip nudc do thi nhy hinh 1.1 va 1.2
duéi day:

Chat khir triing

_> 5

Hinh 1.1: S0 doé hé thong cdp nuoc dung nguon nude mdt

1. Cong trinh thu nudc; 5. Tram bom cdp I,

2. Tram bom cdp I, 6. Ducng ong truyén ddan,
3. Cdc cong trinh xir ly nude; 7. Bai nudc;

4. Bé chita nucc sach; 8 Mang ludi cdp nuoe.

Trong trudng hop hé théng cap nudc ding ngudn nudc ngdm, so dé téng
quat thuong ¢6 dang nhu sau:

Chat khr triing
4 7
: IR K
2 7 5

Hinh 1.2: So do6 hé thong cdp nuce ditng nguén nude ngdm

1. Giéng va tram bom giéng; 5. Tram bom cap 1 ;

2. Ong ddn nuée the; 6. Duong éng truyén ddn;
3. Cdc cong trinth xi Iy nude; 7. Dai muoe;

4. B¢ chita mitore sach; 8. Mang luoi cdp nudce.

Trén day 14 so d6 tdng quét ciia hé théng cap nudc do thi. Trong thuc t€, dé
X 1§ cling mét loai ngudn nudc mat hay nudc ngam, tuy theo chat lugng cia
nude ngudn, dicu kién dia hinh va chi tiéu kinh € ma trong'so d6 hé théng cap
nuée ¢6 thé thém bdt mot s6 cong trinh don vi.
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Vi du: Mot s6 ngudn nude cé chat lugng 16t, dat tiéu chudn nude an udng,
sinh hoat thi khong phai xay dung tram xir 1y. Khi khu xit 1y dat & nhing vi tri
cao, dam bdo du dp luc phan phéi cho khu dan cu thi khéng can xay dung
tram bom cap II ma dp dung mang luéi cap nudc ty chay. Néu cé dieu kién
dat dai nudc trén nii, déi cao duéi dang bé chifa tao dp thi dai nudc khong
phai x4y chan, s& kinh 1€ hon nhiéu. M6t s6 nguon nuéc ¢6 ham lugng can qué
cao (> 2500 mg/l) thi phai xay dung thém cong trinh x{r 1§ so bé trude hé théng
cdp nudc ndi trén...

Céc yéu ciu co ban déi véi mot hé théng cap nudc la: Bao dam dua ddy du
va lién tuc lugng nude cdn thi€t dén cdc noi tieu dung; bao dam chat lugng
nuSc ddp dng cdc nhu cdu sir dung; gid thanh xay dung va quan 1y re; thi cong
vh quan 1y dé dang thuan tién; c6 kha nang tu dong hod va co gidi hod viéc
khai thac, xit Iy vd van chuyén nudc...

2. Phan loai hé théng cap nudc
Hé thdng cép nuSc c6 thé phan ra céc loai chinh sau:

2.1. Theo doi tugng phuc vu

- Hé thong cdp nudc 4o thi.

- Hé théng cap nudc cong nghiép.
- Hé théng cdp nudc nong nghiép.
- H¢ théng cdp nudc dudng sit.
2.2. Theo chic néng phuc vu

- Hé thong cap nudc sinh hoat.

- He théng cép nudce san xuat.

- Hé théng cap nudc chita chdy.

- He théng c4p nudc két hop.

2.3. Theo phuong phap sit dung

- Hé th6ng c4p nudc chay thing: Nudc ding xong thai di ngay.

- He thong cip nuéc tudn hoan: Nude chiy tudn hodn trong mt chu trinh
kin. Hé thong nay tiét kiém nudc vi chi cdn b6 sung mét phin nude hao hut
trong qué trinh tudn hoan, thudng ding trong cong nghiép.

- Hé thong cdp nudc diing lai: Nude c6 thé diing lai mét vai 14n 16i méi thai
di, thudng dp dung trong cong nghiép.
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2.4. Theo phuong phap van chuyén nude

- He théng cédp nudc c6 dp: Nude chay trong ong chiu ap luc do bom hodc
bé chita nude trén cao tao ra.

- Hé théng cdp nude ty chay: Nudc tu chdy trong 6ng hoac muong hé do
chénh léch dia hinh.

2.5. Theo phuong phap chira chay

- Hé théng chira chdy 4p luc thap: Ap lirc nuée & duong ong cap nudc thdp
nén phdi ding bom dat trén xe chita chdy nhim tao ra dp luc can thiét dé dap
tat ddm chdy. Bom c6 thé hdt tryc tiép tir dudng Sng thanh phd hay tir thing
nudc trén xe chira chay.

- Hé thong chira chdy 4p luc cao: Ap lyc trén mang ludi dudmg 6ng dam
bdo dua nude d€n moi noi chita chdy, do d6 doi phong chdy chita chdy chi
vi¢e lap ong vai gai vio hong chita chdy trén mang ludi dudng ong dé lay
nude chita chdy.

2.6. Theo pham vi phuc vu

- Hé théng cdp nudc trong nha.

- Heé théng ¢ap nudc tiéu khu.

- Hé théng cap nudce thanh phd.

3. Tidu chudn va ché dé dung nudc

3.1. Tiéu chuan diing nude

Tiéu chudn ding nudc 13 thong s6 rdt co ban khi thiét k€ he théng cap
nuéc. NG dung dé xdc dinh quy mo hay cong sudt cdp nudc cho d6 thi, xi
nghiép. Tiéu chudn diing nudc c6 nhidu loai: tiéu chudn ding nudc sinh hoat,
san xudt, chita chdy, nudc wdi dudng, Wwéi cay...

Tiéu chudn ding nuée sinh hoat phu thudc vao nhiéu yé&u 16 khéc nhau:
Mifc d¢ trang thi€t bj vé sinh ciia khu dan cu, diéu kién kh{ hau dia phwong,
diéu kién quan 1y va cdp nudc, thdi han xay dung...

Tiéu chudn ding nudc san xuat phu thudc vio loai hinh san xuat v cic
diéu kién san xuat.

Tiéu chudn ding nudc chifa chdy phy thudc vao quy mé dan sé, miic do
chiu ltra cling nhy khéi tich cla cong trinh... Do lugng nude tiéu thu cia timg
ngudi khdc nhau va thay d6i theo mua (mia hé ding nhiéu hon mia déng) nén
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khi thiet k& he théng cap nude, ngudi ta thuong dung tiéu chuan diing nudc tinh
todn d¢ xdc dinh cong suat cap nudc,

Tiéu chudn ding nrée tinh todn 13 lugng nuée tiéu thy trung binh cia mot
nguoi trong mot ngdy dém cha ngay dung nudc Ién nhat theo tiing giai doan
xay dung (dot 1: tir 5 dén 10 nam, dot 2: tir 15 dén 20 nam),

Ti s6 gilra luong nudc ticu thy cia ngay dung nudc 16n nhat va nhod nhat
$0 vGi ngay ding nudc trung binh trong nam gol la hé s6 khong diéu hoa
ngay 16n nhét K, 4 ..« va nhd nhat K,z min- LUONG nuéc tidu thu ting gid
trong ngay dém ciing rat khic nhau (ban ngay gio cao diém tiéu thy nhiéu,
ban dém tiéu tha it...).

Do d6 ciing cdn xdc dinh he s6 khong di¢u hoa 16n nhat va nhd nhat:
K s v K, i, 121 88 tigu thu nuse trong gi¢ diing nude 16n nhat hay nhd nhat
véi gity diing nudc trung binh trong ngay.

Theo quy pham, tiéu chudn dung nudc sinh hoat cho cac khu dan cu do thi
xdc dinh theo bang 1.1,

Bdng 1.1 Tiéu chudn dang nuoc sinh hoat cho cde khu dan cuw do thi

Mitc dé tién nghi cba nha & Tiéu chuan diang Ky o
trong cac khu dan cur do thi nuGe ngay trung
binh, I/ng.ngd
1. Nha khong c6 trang thiét bi vé sinh, lay
nudc & voi cong cong. 40 - 60 25-20
2. Nha chi ¢6 voi nude, khong cé thiét bi vé
sinh khic, 80 - 100 20-1,8
3. Nha c6 h¢ théng cdp thodt nuse ben
trong nhung khong ¢6 thiét bi tdm. | 120 - 150 1,8-1,5
4. Nhu trén, 6 thiét bj tim huong sen. 150 - 200 1,7-14
5. Nha c6 hé thong cap thoat nude bén
trong ¢6 bdn tAm va cdp nude néng cuc bo. 200 - 300 1,5-1,3
Ghi chdi:

1) He 56 khong diéu hoa ngay K,y = 1.2 - 1,4 (TCN 33 - 85).

2) Tieu chudn ding nuéc trén bao gom ca lugng nuwdc cong cong trong cdc
khu nha &.
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Tiéu chudn ding nuéc sinh hoat cia cong nhan san xuat tai xi nghiép 14y

theo bang 1.2.

Bdng 1.2: Tiéu chudn ding mudc sinh hoat ciia cong nhdn sdn xudt tai xi nghiép

Loai phan xuéng Tiéu chuin dung Hé\ s6 khong
nuéc (Vng kip) di¢u hoa giv
1. Phan xudng néng, toa nhiét I6n
hon 20 kcal - m*/h 35 2,5
2. Céc phan xudng khic 25 3,0

Ghi chi:

Luong nude tdm cho cong nhan sau gid 1am viéc 13 5001/k cho mot voi tim

va thoi gian tam 12 45 phuit.

Theo dinh huéng phit trién dén nam 2020 - BXD, NXBXD - 1998, chi tiéu
cap nudc d6i véi timg loai do thi 14y theo bang 1.3 (D3 diéu chinh phan loai dé
thi theo Nghi dinh s6 72/2001/ND - CP clia Chinh phu).

Bdng 1.3: Tiéu chudn cdp nudc doi véi ting loai db thi

Tiéu chudn diing nuéc (Vng.ngd) theo timg giai doan
Loai do thi Pén nam 2000 Dén nam 2010 Pén nam 2020
Ti lé dan Qe Ti ¢ dén Que Ti Ié dan Quc
duoc cip | (Ung.ngd) | duoc ¢Ap | (/ng.ngd) | duge cap (Ung.ngd)
nudc (%) nudc (%) nirdc (%)
Do thi loai dic biét 80 150 100 165 100 180
b6 thi loaj 1 80 120 95 150 100 165
D6 thi loai 2, 3, 4 70 100 90 120 100 150
Do thi loai 5 50 60 80 80-120 100 120

Tiéu chudn dung nudc twéi dudng, 1uéi cdy c6 thé 14y 0,5 - 11/m2.ngd.
Tiéu chudn ddng nu6c chita chdy cho cdc khu dan cu d6 thi c6 thé xdc dinh
theo tiéu chudn thiét k&€ 20 TCN - 33 - 85 (bang 1.4).

Tiéu chudn dang nuéc sin xust 14y theo yéu cau clia timg loai san xudt, cé
thé tham khao cdc bang lap theo kinh nghiém hoic dua vao céc chuyén gia

cong nghé dé x4c dinh.
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Bang 1 4: Tiéu chudn chita chdy cho cac khu dén cir do thi
theo 56" ddm chdy dong thei

[ Sé Luu lugng cho méot dam chay, Us
sodan | dim | Nha hai tang Nha hén hop Nha ba ting
(1000 | chdy | vgi bac chiu lia s , ) .
nguoi) | déng cac tang khong pﬂhu khong phu t[:uoc
thoi LILIIT| IV,V thudce bac chiu Iira béc chiu lira

bén 5 1 35 3 10 10

25 2 10 10 15 15

50 2 15 20 20 25

100 2 20 25 30 35

200 3 20 . - 30 40

300 3 - - 40 35

400 3 - - 30 70

500 3 - - 60 80

3.2. Ché d¢ dung nude

Ché d6 diing nude hay luu tuong tiéu thy timg gidy trong ngdy dém ciing 13 mét
s6 liéu rét quan trong khi thiét k& mot h¢ théng c4p nudc bat ky. N6 duge diing dé
lya chon cong sudt miy bom ciing nhu d€ xac dinh dung tich cic bé chira, dai
nudc. Ch€ do ding nudc thay déi phu thuoe vao diéu kién khi hau, ché do 1am
viée, nghi ngoi ctia con ngudi, nha may... N6 dugce xay dung trén co sé cong tic
diéu tra thyc nghiém vi duwoc biéu dién bang bng luong nudc tiéu thu theo timg
810 trong ngay dém hay biéu d6 diing nuéc nhu gici thiéu & hinh 1.3,

% § —
ltu 6 -
lugng 5 f——p———t— = B
ngéy g— e e e L —
dem 5 —

1

0 2 4 6 8 10 12 14 16 18 20 22 24 gidy
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Tir cic bang va bi€u d6 nay, ta c6 thé dé dang tim dugc hé s6 khong diéu
hoa g5 K,, ..., va K, i, trong ting trudng hop cu thé khéc nhau.

II. CAC LOAI NHU CAU DUNG NUGC VA LUU LUONG NUGC
TINH TOAN

1. Luu lugng nude tinh toan cho cac khu dan cu

Luu lugng nudc tinh todn cho cdc khu dan cu thudng dugce xdc dinh theo
cong thiic sau:

q{h' N qF ' N
Qmu,r ! = 7066— nuddmax = ]OOO ’ (m"mgd) (l l)
Qma_\ nud
Qmm‘ o= _2?,‘_ Kh ma (m‘/h) (12)
Q"m_\ . = Qmu.r It ]000 ’ l/S , (] 3)
3600
trong dé:
Qmu:r nigel v Qma,l' I Qma.\' ¥ Luu lumg tinh todn I6n nhat ngéy’ glﬁ, glay'

Kt max » Ky e - Hé 56 khong diéu hod 16n nhét ngay, gid.
4y - Tiéu chudn diing nudc trung binh I/ng.ngd.
¢, - Tiéu chudn dung nudc tinh todn ngay diing nudc 16n nhat 1/ng.ngd.
N - S8 dan tiéu thu nudc tinh todn.
2. Luu lugng nudc tudi dudng, tudi cay
Luu lugng nude tudi dudng, tuéi cay duge xdc dinh theo cong thie:

O u _ 10000.¢q,. F,

1000
O

Qn‘ h =— m:‘/h ’ (1.5)
T

= 10.q,.F, m/mgd, (1.4)

trong d6: ¢, - tiéu chudn nudc tuéi duding, tuéi cay, I/m* ngd.
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F, - Dién tich can tudi, ha.
Q, e - Lugng nudce tudi trong mot ngay dém, m*/ngd.
Q, ;, - Luong nudc tudi trong mot gidy, m*/h.
T - Thot gian tudi trong mot ngay dém.
Thong thudng, tudi dudng tir 8h dén 16h, tudi cay tir Sh dén 8h va 16h
dén 19h.

3. Luu lugng nudce sinh hoat cho cong nhan khi lam viéc tai nha may

Luu leong nuGe sinh hoat cho cong nhan khi lam viéc tai nha mdy xac
dinh theo cong thirc:

cw g, N, + ¢, N,
Q.\'h ngd = ! ;0()?; = (m"'/ngd) { 1 6)
) qn N.3 + 4 N-J'
Qi'a = s (m/ca) (1.7)
CN
Qi = Q’T (m'/h) (1.8)
f?
trong do:

Qi vt » Qoiva Qi - Liu lugng nuée sinh hoat ciia cong nhan trong
mot ngay dém, mot ca, mot gid.
4. 4; - Tiéu chudn ding nudc sinh hoat clia cong nhan phan xuong néng
va lanh, I/ng ca.
N, N, - 56 cong nhan phan xudng néng va lanh clia nha may.
N;, N, - 86 cong nhan phan xudng néng va lanh trong timg ca.
T, - S6 gi lam viéc trong mot ca.

4. Luu lugng nudc tdm cua cdng nhan tai xi nghiép
Luu lugng nudc tam cua cong nhan tai xi nghiép xdc dinh theo cong thic

N
O = 2008 (m'/h) (1.9)
Syo= Q5NC (m/ngd) (1.10)
N N ] _
trong do6: Qs Qi - Luu lugng nudc 1am cua cong nhan trong 1 ngay

dém, trong 1 git (thoi gian tim quy dinh la 45 phit vio gid sau khi tan kip
lam viéc).
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n - S6 budng tam huong sen bé trf trong nha may.
C - S6 ca kip 1am viéc clia nha may.
5. Luu lugng nuéce san xuat
Luru lugng nude san xuat trong mot ngay dém ciia nha may ¢ thé lay theo
kinh nghiém cia cdc nha may tuong tw hay xac dinh trén co'sd cong suat hay
s6 lugng san pham nhi mdy san xuat ra trong mot ngay dém va tiéu chuin
ding nuéc cho mot don vi san pham. T d6 xdc dinh hwu lugng nude san xudt
gid theo cong thic:

Qo = —Q—T—L (m'/h) (1.11)

trong do:

Q. a - Luru lugng nude sén xuat ngay, m'/ngd.

Qs ~ Luu lugng nude san xuat gio, m'/h.

T - Thoi gian 1am viéc clla mot nha mdy trong mot ngay dém, h,

6. Cong suat cap nude caa db thj

Céng sust cap nude cia do thi thudng dugc xdc dinh theo cong thitc:

Q=(aQu+Q,+0, "+ +0.+0 jb. ¢ | m'/ngd  (1.12)
trong do:

O @ Qu™, O, Q.. Q.. - L luong nudc sinh hoat ctia khu dan cu, Jyu
lugng nudc tudi dudmg, tuéi cay, nude sinh hoat, thm clia cong nhan, nude san
xudt cla cdc nha mdy, nuéc cap cho céc cong trinh cong cong trong mot ngay
dém, m*/ngd.

a - He s6 k€ dén lugng nudc ding cho cong nghiép dia phuong v tiéu khu
cong nghiép, g = 1,1.

b - He s6 k€ dén lugng nudc 1d ri phy thude vao diéu kién quan 1y, b= 1,1- 1,15

¢ - He 56 k€ dén lugng nudc ditng cho ban than tram cap nudc (rita cdc bé
lang, bé loc...), ¢ = 1,05 - 1,1. Tri s6 16n khi cong sudt nhd va nguge lai.

IIl. CHE PO LAM VIEC CUA HE THONG CAP NUGC

Che do 1am viéc cila cdc cong trinh don vi trong mot hé théng cdp nude
thuong khoéng gidng nhau. Tram bom cdp I bom nuéc tir ngudn lén cic cong
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trinh xr 1§ thuong 1am viéc diéu hoa sust ngay dém dé giam kich thuée va ven
dau tr xay dung cdc cong trinh xir ly.

Tréi lai, tram bom cap II lar 1am viéc khong diéu hoa va theo sit ché do
dung nudc. Ban dém tiéu thy it hon, lugng nudc nhd. Ban ngay cdc gid cao
diém tiéu thu nhiéu nudc hon, lugng nude Ién...

Ve mat dp lyc ciing c6 sy lién hé¢ mat thiét giita tram bom. dai nudc va cic
ngodi nha duge cap nude. Sau day chiing ta s& xét dén cic mdi lien h¢ giita cdc
cong trinh cap nuéc.

1. Sy lién hé vé luu lugng giita cac céng trinh cap nuéc, phuong
phap xéac dinh dung tich céac bé chia, dai nude

Do tram bom cdp [ lam viec diéu hoa sust ngay dém va tram bom cdp II lam
viéc khong diéu hoa nén gifra ching phai ¢6 mot cong trinh trung gian. Pé 1a bé
dé chita nuée khi luong nude ciia tram bom cap I 16n hon lugng nudc bom cia
tram bom cdp II va cdp nude trong trudmg hop nguce lai. Ngodi ra, bé chia con
lam nhiém vu du trit nuéc chita chdy va nudc dung cho ban than tram xu Iy,

Ciing nhu vay, sur khdc nhau gitta ché d¢ bom cdp I va che do tiéu thu
cling doi hoi phai c6 dai nuéc: ‘Trong gio ding it nudc, nude du trilr 1én dai;
trong céc gig¥ cao diém, nudc tir dai xudng cling véi nudce tir fram bom cédp II
bom t6i dé cung cap nude cho cic doi tuong tiéu diing.

Dung tich dai chia v2 bé chita c6 thé xdc dinh theo cac cong thiic sau:

W,=W, +W, " (1.13)
W,=Wy, +W,+ W(-f-'ﬁ' , (1.14)
trong do:

W, W, - Dung tich clia dai nuée, bé chita nudc,

W, - Dung tich diéu hoa cha dai nude, bé chia.

W', W, - Dung tich nu6c du trir chira chdy, 1dy bang lugng nude chita
chdy trong 10 phiit d6i véi dai nude va 3 gid doi vdi bé chita.

W, - Luong nudc diing cho ban than cla tram xir ly, so bo lay bing 5 -
10% cong suat cita tram bom.

2. Sy lién hé vé ap lyc giita céc cong trinh cap nuéc, phuong phap
xac dinh chiéu cao dai nudc va ap lyc cong tac cha may bom

Nude dugc dua t6i cde noi tieu ding bang 4p luc do may bom hay dai nuée
tao ra. Mudn cung cdp nude duoe lién tuc thi ap lyc cta bom hodc chiéu cao
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cla dai phai di dé dwa nudc 161 vi tri bat 1oi nhat clia mang 1u6i, titc 14 ngdi nha
@& vi tri Xa nhat, cao nhat so véi tram bom, dai nudc. Déng thai & vi tri d6 cling
phai cé mot dp luc tr do can thiét dé dwa nudc t6i cdc thi€t bi vé sinh & vi trf
bat lgi nhat cua ngdi nha.

Ap luc tu do can thiét tai vi tri bat loi nhat ca mang luéi cap nudc bén
ngoai hay dp lyc cin thi€t cia ngoi nha bat lgi nhat H,™, so bo ¢é thé 1ay
nhu sau:

- Nha mot tang A, = 10m.

- Nha hai tang H,,"”" = 14m.

- Nha ba tang H.,” = 18m.

Theo d6, khi tang thém mot tang nha thi 4p luc cin thiét phai tdng thém 4m
(Theo TCN 33 - 85).

Trong trudng hgp chita chdy 4p luc thap, dp luc cdn thiét tai hong chita
chdy bt loi nhat 6i thi€u phai bing 10m. Con trong trudng hop chita chdy ap
luc cao, 4p luc can thiét tai hong chita chdy bat loi phai dam bao dua nudc t6i vi
tri bdt lgi nhat cla ngéi nha c6 chdy qua dng vai gai chita chdy dai 50 - 100m véi
c6t nudc chira chdy 16i thiéu bing 10m.

Dé thdy su lién he vé dp luc glua cdc cong trinh cdp nude ¢6 thé xem so dd
gidi thiéu & hinh 1.4,

Tl so @6 trén hinh 1.4, ta dé dang tinh duge H, va H, theo cong thitc sau:
Hy=2Z,- Z;+H/™ +h, (1.15)
H,=2,-Z,+ H,+ h;+ h, (1.16)

trong dé: '

Zy, 24, Z,, - COt mat dat tai bom, dai nude va ngdi nha bét loi nhat, m.

H." - Ap luc c4n thiét ctia ng6i nha bét loi nhat, m.

H,, H, - D cao dai nudc, dp luc cong tac cua bom, m.

h, - Chiéu cao thung chifa nudc trén dai, m.

h,, h, - Tong sG t6n that 4p luc trén dudng ong din nudc tir dii nudc
dén ngoi nha bat loi nhat va tir tram bom dén dai.
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Dudng do 4p
ih P Thiing chita dai

bat loi nhat

VAL h Puong do dp
7
Hd M -

nh
] Hf.'
Ngoi nha / :‘\
Hy i

/ Tram bom

B4 cao quy woc

Bé chita nudc ngdm

1t
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Hinh 1.4: S0 dé lién hé vé dp luc giita cée con g trinh
ctia hé théng cdp nuée

Céau héi 6n tap

1. Binh nghia hé théng c8p nude? Liét ké cac cong trinh chirc nang trong hé théng?

2. Yéu cdu d6i véi hé théng cdp nutsc 1a gi?
3. Can cif vao nhiing tigu chudn nao dé phan loai cac hé théng cdp nudc?
4. Tiéu chudn ding nuéc la gi? Ban vj cla tiéu chudn diing nudc?

5. Cac cong thitc vé méi lién hé ap Iuc gilta cac cong trinh c8p nudc (V& hinh minh hoa)?



Chuong 2

'NGUON NUGC VA XU LY NUGC CAP

- Muc tiéu: Nhan biét, phan loai va chon duge cac ngudn nudc thign nhién; xac dinh
duge céc phuong phap va day chuyén céng nghé x{ ly nuéc cap; cé v thirc bao vé ngudn
nude va sif dung nudc sach ding muc dich.

- Trong tam chuong nay 1a trink bay dac diém cac loai ngudn nudc, cac cong trinh
thu nuéc va cac phuoang phap xit ly nudc thién nhién.

1. NGUON NUGC VA CONG TRINH THU NUGC

1. Ngudn cung cap nudc

Trong k¥ thuét cap nudc, ngudi ta sir dung céc loai ngudn cung cip nudc sau:

- Ngudn nuée ngam.

- Nguén nudc mat.

1.1. Ngudn nudc ngam

Nudc ngam tao thanh boi nude mua roi trén mat dat, tham qua cdc 16p dat,
dugc loc sach va giit lai trong cdc 1dp dat chita nude, gita céc 16p can nude. Lép
dat gilr nudc thudng la cat, soi, cudi hoac 1an Ion cdc thit trén véi cac cd hat va
thanh phan khac nhau. Lép d4t cdn nudc thuimg 13 dat sét, dat thit... Ngodi ra,
nude ngdm codn ¢6 thé do nude thim tir ddy, thanh séng hoidc hé tao ra.

Tuy theo dé sau ciia gi€ng dao hodc gi€ng khoan ma ta thu dugce cac loai
nudc sau day:

- Nudc ngam khong dp: Thudng 1a nudc ngam mach nong, & do sau 3 -
10m. Loai nay thudng bi nhiém b4n nhiéu, trit luwgng it v chiu anh hudng truc
ti€p cla thoi tiét...

- Nudc ngdm c¢6 dp: Thudng [a nudc ngdm mach sau trén 20m, chit lugng
nudc t6t hom, trit lugng nudc trong d6i phong phil.
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P61 khi nude ngadm con goi 1a nude mach tr cac sudm nidi hoac thung liing
chay 10 thién ra ngoai mat dat, d6 1 do cdc k& niit thong véi cic 16p dat chia
nudc gay ra.

Nubc ngdm c6 wu diém la rat trong, sach (ham luong can nho, it vi
trung...), X 1y don gidn nén gid thanh ré, c6 thé xay dung phan tin nén dudng
kinh 6ng nhé va ddm béo an toan cdp nude. Nhuge diém ciia né 1a tham dd lau,
khé khén, d6i khi chita nhiéu sét va bi nhiém man, nht la cic viing ven bién.
Khi d6 viéc xir 1y tuong d6i khé khan va phitc tap.

Tuy nhién v6i nhitng wu di€m ké trén, nuée ngdm thudng duoc wu tién chon
lam nguén nude d€ cap cho sinh hoat an udng.

3 nudce ta, nguén nudc ngdm tuong d6i phong phi va da dugc sir dung rong
rai cho nhiéu dia phuyong. Chét luong nudc ngdm cia ta khé t6t, nhiéu noi chi
can khir trung (Thai Nguyén, Vinh Yeén...) hodc chi cdn khir sit, khir tring &
sir dung dugc (Ha Noi, Son Tay, Quang Ninh, Tuyén Quang...).

1.2. Nguén nuée mat

Nude mat chi y€u cling do nudc mua cung c4p, ngodi ra c¢é thé 1a do tuyét
tan trén cdc trién ndi cao & thugng nguén chdy xudng. Nude mat ¢6 thé chia ra
cdc loai sau day: :

- Nudc séng: La loai nude mat chi yéu dé cung cfip nude. Nude séng ¢6 luu
lugng 16n dé khai théc, d¢ cing va ham lugng sit nho. Tuy nhién, né thudmg c6
ham luong can cao, d6 nhiém bén va vi tring 16n nén gid thanh xir 1y thudmg dit.
Nude song ¢b su thay déi theo mita vé d¢ duc, lwu lugng, mic nuéc va nhiét do.

- Nué6c sudi: Mia kho rat trong, luu luong nho mua i luu Tugng 16n, nude
- duc, c6 nhi€u cét s6i, miic nudc 1én xudng dot bién.

- Nudc ho, ddm: Tuong d6i trong, trir & ven hé duc hon do bi anh hudng
cita séng. Nude hd, ddm thudng ¢ do mau cao hon do b 4nh huéng ciia rong
réu va cic loal thuy sinh vat. N6 thudng bi nhiém bén, nhiém triing néu khong
duge bao vé cdn than.

Nguén nudc mat & nude ta khd phong phi vi nude ta mua nhiéu va mang
ludi song, sudi phan bo khip noi. N6 la ngudn cung cdp nudc quan trong cho

cac khu d6 thi, nhat 12 cic khu cong nghiép 16n.

2. Cong trinh thu nudc ngam

2.1. Giéng khoi
Giéng khoi 1a cong trinh thu nudc ngdm mach néng, ¢6 dudng kinh 0,8 - 2m
va chiéu sau 3 - 20m; phuc vu cap nudc cho mot gia dinh hay mot d6i tuong
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dung nudc nhé. Khi can luong nude 16n hon. ¢6 thé xay dung mot nhém giéng
khai néi vao giéng tap trung bang cdc dng xi phong hodc xay giéng c6 dudng
kinh 16n véi cic 6ng nan quat c6 16, dat trong I6p dat chita nude dé tap trung
nuoc vao giéng réi bom nudc 1én sir dung,

2.2. Puong ham ngang thu nudc

D6 1a loai cong trinh thu nuéce ngam mach nong véi céng sudt 16n hon tir
vai chuc dén vai tram mét khai ngay. So d6 dudng ham ngang thu nudc gisi
thiéu & hinh 2.1.

Hinh 2.1: S0 dé cong irinh thu nuce kiéu ném ngang
A Bueng thu nuoc ndm ngang, 2. Giéng 1dp trung;
3. Tang chita nuoce; 4. Tdng céch nuse.
5. Muc nuse tinh trong tang clira nuoe,

Cong trinh goém mot hé théng thu nude nim ngang dat trong IGp chita nuée
¢6 d6 d6c d¢ nudc ty chiy vé giéng tap trung.

Trén dudng 6ng, ci khoang 25 - 50m lai xay dung mot giéng tham dé€ kiém tra
nudc chdy va thong hoi. Ong thu nudc thudng ché tao bang sanh hoic be tong cé
16 d = 8mm hodc khe véi kich thude 10 - 100mm, Ngodi ra ¢4 thé dung ranh nhéi
s0i d4. D6 1a xép d4 dam, d4 tang thanh hanh lang thu muedc, xung quanh c6 16p
boc bang dd dam, cudi, séi dé ngan c4t chui vao (xem hinh 2.2).

2 Hinh 2.2: Cdu1ao ciia ranh nhéi séi dg
[. Lop ddr dép;,

3 2. Lép dat cdn nuée:
3. Lop cdt the;

4 4. Lép sdi;

5 5. Dd dam.
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Hién nay, ngoai thuc & con sir dung Gng be tong xOp dat truc ti€p trong 1op
dat chifa nude dé lam dudmg him ngang thu nude. Ong be 16ng x6p duge ché tao
bang 561 va vira xi mang mac 400 véi lidu luong 250kg cho 1 m”® bé tong.

2.3. Giéng khoan

Gi¢ng khoan 1a céng trinh thu nuée ngdm mach sau véi cong sudt 16n tir 5
deén 500 Vs, sau tir vai chuc dén vai tram mét va o6 dudng kinh 100 - 600mm.

Giéng khoan c6 thé 1a giéng hoan chinh (khoan téi I6p dat cdch nudc),
gi€ng khong hoan chinh (khoan dén lung chimg 16p dat chita nudc), giéng cé
ap va gi€éng khong 4p...

Khi c4n thu mét lugng nude 1én hon ngudi ta ding mot nhém giéng khoan.
Trong trudmg hop nay, cic giéng sé bi anh hudng 1in nhau khi 1am viec dong thoi.

S0 do cdu tao giéng khoan gidi thiéu & hinh 2.3. N gay nay, ngudi ta con lip
dat miy bom va dong co nhiing chim trong giéng.

a) ol b) ™
o - - - -
/2 )

Hinh 2.3: So do cdu tao giéng khoan
a. O‘ng vdch ndi voi éng loc bing dai lién két;
b. é}ig vdch noi véi éng loc bdng cén noi;
1. Miéng giéng; 2. Ong véch: 3. Dai lién két,
4. é’ng loc: 5. (j’ng ldng; 6. Connoi: 7. Tdng edt chita nuoc.
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Giéng khoan thuding bao gom céc bo phan chinh sau day:

- Clra gi€ng hay miéng giéng: Dlng dé theo ddi, kiém tra su lam viéc clia
giéng. Trén cua giéng 1a dong co va dng ddy dua nudc tdi cong trinh xir 1y,
ngoai ra con ¢ nha bao che, bao vé.

- Théan giéng (con goi la dng vach): La cdc dng thép khong gi néi v6i nhau
bang mat bich, ren hodc han, ngoai ra con diing dng bé téng c6t thép ndi véi
nhau bing &ng long. Ong vich ¢6 nhiém vu chéng nhiém bédn va chéng sut 15
giéng. Bén trong 6ng véach, & phia trén 1a cdc gudng bom ndi véi dong co dién
bang truc ditng. C6 thé dung 16 mdy bom va dong ca nhiing chim trong nudc.

- 6ng loc hay con goi 1a bd phan loc cua giéng khoan: Dat tryc tiép trong
ldp dat chifa nudc dé thu vao giéng va ngan khong cho bun cit chui vao giéng.
Ong loc duoc ché tao nhiéu kiéu véi cic két cdu khac nhau.

- Ong lang: O cudi ong loc dai 2 - 10m dé€ giit lai cin, cat chui vao giéng.
Khi thau rita gi€ng, 16p cén cét nay s& duge dua 1én khoi mét dat.

Pé tranh nhiém bin cho gi€ng nudc bdi nudc mat thdm vao, ngudi ta
thudng boc dat sét xung quanh 6ng vich day khoang 0,5m vdi chiéu sau téi
thiéu 12 3m ké tr mat dat xudng.

Ngudi ta thudng ding giéng Khoan dudng kinh nhé (d = 42 - 60mm) lap
bom tay, bom dién véi fuu lugng 2 m*/h. Véi loai gi€ng ndy, cdc dng vich, 6ng
loc duing dng chat déo.

3. Cong trinh thu nudc mat

Trong thuc t€, cdc cong trinh thu nudc mat phan 16n 1a cic cong trinh thu
nudc song. Cong trinh thu nudc séng nhat thi€t phai dat & ddu ngudn nudce, phia
trén khu dan cu va khu céng nghiép theo chiéu chay cia dong séng. Vi tri hop
1 nhat dé dat cong trinh thu nudc song 1a noi by va long song 8n dinh, ¢6 diéu
kién dia chit cong trinh t6t; c6 dh d6 sau cin thiét dé 14y nuée tryc ti€p khéng
phai dan di xa. V&i 1y do trén, cong trinh thu nuéc dugc bo tri & phia bd 16m
cha song. Tuy nhién, b& 16m thudng bi x6i 16 nén phai ¢6 bién phap gia c6 bo.
Cong trinh thu nudc séng, hé thudng chia ra céc loai sau day:

- Cong trinh thu nudc ven bd.

- Cong trinh thu nudc xa ba.

Trong giai doan hién nay, tai Thi d6 Ha Noi lugng nude ngam phong phi,
dam béo trit lugng va chat lugng nude ddp itng duge cdc yéu céu phuc vu sinh
hoat va san xudt. Cic coéng ty cdp nudc clia Ha Noi van tap trung vao doi tugng
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khai thdc 13 nuge ngdm mach sau (d0 sau I6n hon 30m). Do do, trong gido
trinh nay chi giéi thiéu qua cdc cong trinh thu nudc mat.

IL XULY NUGC THIEN NHIEN

B¢ chon cic bien Phap xir 1y phéi can ci vio cdc chi tiéu, tinh chat cia
nude ngudn va yéu cu cu thé vé chat luong nuée cép.

1. Tinh chat nuc thign nhign

Trong k§ thuat cdp nude, ngudi ta danh gid chat lugng nudc qua céc chi
tiéu sau day:

L.1. Tinh chat vat ly

- Nhi¢t do: Nhiét do6 cla nuée thay déi theo nhiét do cla khong khi, nhat 1a
‘nude mat. Nhiét do cia nude lién quan tryc tiép den nguot st dung vi cic qua
trinh san xuét.

- D6 mau: Nude ¢6 thé 6 mau do cac hop chat hoa tan hodc cédc chat keo
g4y ra. D6 mau do theo thang mau coban,

- Miii vi: Nude ¢6 thé 6 muj bun, mii mée do cic thuc vat théi rita gay ra;
mui tanh do sit hay mui théi cpa hydrosunfua (H,S); mot s6 hop chat hoa tan
trong dét c6 thé 1am cho nuéc o6 vi déc biét, man, chat, chua._

1.2. Tinh chat hoa hoc

- Do pH: Bi€u thj luong ion H* ¢6 trong nude, Khi PH = 7, nuée ¢6 tinh trung
hod, khi pH < 7, nuée ¢6 tinh axit; nguge lai khi pH > 7, nude 6 tinh kiém.
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- DO ciing cua nude: Bicu thi luong musi Ca va Mg hoa tan trong nudc,
thudng do bang do birc (1 do Dic tuong duong véi 10mg CaQO hay 9,19mg
MgO ¢é trong mét lit nudc). Nude chira nhiéu muoi cing gy lang can trong
noi hoi, giat xa phong it bot v nsu thic an khé nhit.

- Ham luogng sat va mangan: Tinh biang mg/l hop chat sat 1am cho nude ¢6
mui tanh. mau vang.

- Cac ho‘p chat nito nhu NH,, NO,", NO Su ¢6 mat cia cdc hgp chat nay
chifng té v€ mirc d6 nhiém ban nude thai vao nguon nudc.

- Cac chat doc nhu asen, déng, chi, kém, amoni... néu chita trong nudc véi
ham lugng qud gidi han cho phép sé gay doc d6i vdi co thé ngudi st dung.

1.3. Phuong dién vi trung

- Tong s8 vi tring hi€u kh{ c6 trong mot kit nude bidu thi do ban cia nudc
v€ mat vi triing.

- Chi s6 Coli: Bi€u thi s6 vi tritng Coli (E. Coli) ¢6 trong mét 1it nuée. Chi tiéu
nay biu thj kha nang c6 hay khong c6 vi tring gay bénh dudng ruot & trong nudc.

Nudc cdp cho sinh hoat va an uéng phdi trong sach, khéng doc hai, khong
chira cic vi tring gay bénh. Méi nuéc déu ¢6 cdc tiéu chudn chdt luong nude
cung cdp cho sinh hoat do co quan cé thdm quyén cla Nha nudc phé chuan.
Yéu cau chét lugng nudc cap cho cdc nhu ciu san xuat rat da dang. tuy thuodc
vao tinh chat cia méi qua trinh sdn xudt. Vi du: Nudc lam nguoi may moc thiét
bi can c6 nhiét do thap, trong, chda it mudi ciing; nudce cap cho ndi hoi phai it
mudi cing va sit. Mot s6 qud trinh san xudt nhu ché bién thyc phdm, dé hop lai
cin nude c6 chit lugng nhu nude cdp cho sinh hoat.

2. Cac phudng phap va day chuyén coéng nghé xir ly nudc

2.1. Cac phuong phap xur Iy nurée

Trong thuc t€, ta thuong phéi thuc hién cde qué trinh xir 1y sau day:

Lam trong va khir mau, khir sit, khir triing va cdc qud trinh xir 1y dac biét
khdc nhu lam mém, lam nguoi, khir muéi... Céc qua trinh xir 1§ trén ¢6 thé thue
hién theo cac phuong phéap sau::

- Phuong phép co hoc: Nhur diing song va lu6i chan réc, ling tu nhién, loc
qua ludi...

- Phuong phép 1y hoc: Nhur khir triing bang tia tir ngoai, 1am nguéi nude. .

- Phuong phap hod hoc: Nhu keo tu bing phén, khir tring bing clo, Iam
mém bing voi..
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2.2. Day chuyén cong nghé xi¥ Iy mr6e

Tap hop cdc cong trinh va thiét bj dé thuc hi¢n cdc qud trinh xir 1y nuée
theo mot hodc mot s6 phuong phap goi 1a diy chuyén cong nghé xir 1y nudc,
Tuy thudc vao chat luong nudc ngudn va yeu can chat lugng nudc cap ma cé
cdc day chuyén cong nghé xir Iy khéc nhau,

Khi ding nguén nuée mit thi thudng phai [am trong, khir mau vi khir
fring. con nudc ngdm thi phd bien 1 phai khu sat va khir triing.

Cac hinh 2.4 va 2.5 thé hién hai so d6 cong nghé xir Iy thuong ding nhat

cho hai loai nguén nudc néi tren.

Dung dich phén

6
2 3 3 7
l 2 34 8_’
5 —
2 3 7

Tix tram bom cap I t6i

Hinl 2.4: S0 d8 tram xit Iy nucc mer ( mdt bang)
1. Bétron; 2. Bé phdn img; 3. Bé'ldng ngang: 4. Mang thi ycc:

5. Bé lpc nhanh; 6. Nha clo; 7. B chiia mdc: 8. Tram bom cap I,

-2

4
% |Gl

Hinh 2.5: So d6 i I nuoe ngdm (mdt cdry
1.Giéng khoan va tram bom cdp I: 2. Gian mita;
3. Bé lang ding tiép xiic; 4. Bé loc nhanh; 5. Puong déan clo:
6. Bé chiia mudc sach; 7. Tram bom cdp 1.
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3. Lam trong va kh{r mau

- Giai doan k&t tua: D6i vai nude mat, ngudi ta dung phén cho vao nudc,
tdc dung véi mudi Ca, Mg trong nudc tao thanh bong két tua, kéo theo cic
hat cin lang xuéng ddy bé; thudng dung pheén nhom Al,(SO,), va phén sat
FeSO,, FeCl....

Phuong trinh hod hoc nhu sau:

Al(SO,), + 3Ca(HCO,), = 3CaS0, + 2Al(OH)\ + 6CO,

- Giai doan lang: C4c bong két tia chim xuéng bé lang. N6 giif lai 80% céc
hat can trong nudc. Thoi gian lang chimg 2 - 4 gid.

- Giai doan loc: Tién hanh sau khi lang, nudc loc qua cdc 16p vat liéu loc
(cdt thach anh, than antoraxit c& hat 0,5 - Imm; 16p vat liéu loc day 0.7 -
1,2m). Qua loc, hiu hét can duge gitr lai, vi trung chi con khoang 5 - 10%.

4. Khir st

Thudng gap nudc ngudn chia sit & dang mudi hoa tan Fe(HCO,),. Dé loai
trir st trong cdc ngudn nudc nhu vay, ngudi ta st dung rong rdi phuong phdp
oXy hod sit bing oxy cua khi troi. Phuong phdp ndy ¢6 thé chia lam hai loai:

4.1. Khi sat bang lam thoang

Phuong phdp ndy duva trén nguyén tic sau:

Nudc ngdm truée hét phai 1am thodng, tic 12 duge phun 1am cdc hat nho dé
tang dién tich ti€p xtic v6i khong khi. Nhe vay nude hap thu O, c6 trong khong
khi va mét phan CO, hoa tan trong nudc s€ tach khoi nudc. Sau dd, oxy s€ oxy
hod sit hoa tri 2 (Fe* *) thanh sit hod tri 3 (Fe” **). Sat hoa tri 3 ti€p tuc thuy
phan tao hydroxit k&t tia Fe(OH),. Cudi cung cdc can Fe(OH),; dugc tich ra
khdi bang lang va loc.

Phén tng oxy hod va thuy phan sét cé thé duge bi€u dién bang cdc phuong
trinh sau:

4Fe(HCO,), + O,+ 2H,0 = 4Fe(OH),, + 8C02T

Dé phén ting oxy hod va thuy phén sit xay ra nhanh va triét dé, nudc phéi
6 do kiém thich hop va pH nam trong pham vi 7 - 7.5.

So dé day chuyén cong nghé khir sit bing phuong phdp thodng thé hién
trong hinh 2.5. Khi tram cé cong suét 16n, ngudi ta thudng thay gian mua bing
thiing quat gié. Trong thing nay, khéng khi duge dwa vao nhd quat gid, vi vay
con goi 1A thiing 1am thodng nhéan tao. Thing quat gié ¢6 dién tich nhé hon
gian mua 10 dén 15 lan.
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Khi ham lugng sat trong nude ngdm nhé hon 10 mg/l, ¢6 thé thay bé ling
ti€p xuic bang mot bé 1iép xiic don gian ¢ dung tich bing 0,3 - 0,5 lan dung
tich b¢ lang ti€p xdc. Néu ham lugng sét trong nudc nhd hon 9 mg/l, cé thé
thuc hién phun mua (1am thodng) truc tiép trén mat bé loc.

D1 vé6i nhiing tram cong suat nhoé, néu nude cé do pH < 7, ngudi ta thuc
hi¢n khir sat tron ven trong mot cong trinh bé loc dp lyc. Khi d6 dé cung cap
oxy cho nuéc, ngudi ta dua khong khi vao ong trudc bé loc bang 6ng nén khi
hoac bing ejecto.

4.2. Khir sit bang lam tho4ng don gian va loc

Phuong phap nay rét don gian. O day khong can phun nude, ma chi cén
cho nudc ran qua miéng ong dat cao hon bé loc chiing 0.5m. Dén dan trén bé
mat cdc hat cat loc s€ tao thanh mot 16p mang ¢6 ¢du tao tlr cdc hop chit cua
sit. Mang nay c6 tic dung xiic tic doi véi qua trinh phan (ng oxy hoa va thuy
phan sit xdy ra trong 16p cét loc. Tuy vy, phuong phap nay chi sir dung duogc
khi nudc ngam c6 Fe < 9 mg/l; pH > 6,8 va lé sat Fe™/Fe,, trong nudc loc
khong vugt qué 30%, tic 12 nhimg diéu kién dé tao thanh 16p mang xtc tac.

Khi nude nguén c6 do kiém hodc pH thép, ngudi ta phai dua thém véi vao
d€ kiém hod nudc.

5. Khir trung

Sau khi qua bé ling, bé loc. phan Idn vi tring & trong nuée da gitt lai (90%)
va bi tiéu diét. Tuy nhién dé bio dim hoan toan vé sinh, phai khir triing nude.

Phuong phdp khu tring nudc thudng diing nhat 12 clo hod, tdc 1a sir dung
clo hoac hgp chét cua clo nhu clorua voi CaQCl,, zaven NaOCI la nhitng chat
OXy hod manh, cé kha nang diét tring.

Khi dua clorua voi vao nudc s& xay ra phan ing;:

2Ca0Cl, > Ca(OCl, + CaCl,;

Ca(OCl), + CO, + H,0 > CaCO0, + 2HOCL.

Khi dua clo vio nudce s& xay ra phan ing:

Cl, + H,O - HOCI + HCI,

HOCI - H* + OCI.

Cl, HOCL OCI' déu la nhimg chat oxy hod manh. Dé pha ché va dinh .
lugng clorua voi, ngudi ta diing nhimg thiét bi nhur khi pha ché phen. Clo duoc
San Xudl tai nha mdy hod chat duéi dang long va duge dua vao nuéc dudi dang
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hot nhd mot loai thiét bi riéng goi 1a clorato.

Clo hay clorua voi duge dwa vao nuée trong dudng dng tir bé loc sang bé
chita v6i licu lugng 0,5 - 1 mg/l. Ngoai clo, hién nay con diung phuong phdp
dién phan mudi NaCl tai chd, san xudt zaven (NaQCl) dé sat triing.

Ngoai cdc phuong phdp clo hod. trén thé gidi, nhiéu nudc con str dung cac
phuong phip sau:

- Dung tia tir ngoai: Ding mot loai dén phat ra tia @ ngoai dé diét tring.
Phuong phdap nay don gian nhung thiét bi dit. hay hong va tén dieén (10 -
30kW/1000m" nudc).

- Dung 6z6n (O-): Khi dua O, vao nude s€ 1ao thanh oxy nguyén tir 1a chit
c6 kha nang diét tring.

- Dlng séng si¢u am: Ding thié€t bi phdt ra séng siéu am tan s6 500kHz thi
vi tring s€ bi tiéu diét.

Cau hoi on tap

1. C&c ngudn nudc co ban trong thién nhién? Hay phan tich wu, nhirge diém cia timg
loai ngubn nudc?

2. Cac phugng phap lam sach nudc thién nhién?

3. Ban chat cla viéc kh{r st trong nude ngdm? Viét phuong trinh hoa hoc?

4, V& so d6 mat cat tram lam sach nudc ngam?



Chuong 3

MANG LUOI CAP NUGC

- Muc tiéu: Xac dinh duge cac dang so d8, nguyén tic vach tuyén mang Iuéi cép
nudc; ndm duge phuong phap tinh toan thuy Iuc mang UG, phan biét va ndm dudc cau
tao cac b§ phén, céng trinh trén mang ludi cap nutce; co v thic bao vé& cac ¢cong trinh trén
mang Iudi cap nudc do th.

- Trong tam clta chuong nay la trinh bay phuong phap tinh toan mang Iudi cap nudc
va céu tao cac bd phan céng trinh trén mang hudi.

L. SO BO VA NGUYEN TAC VACH TUYEN MANG LUGI CAP
NUGC

1. Sd dd mang Iudi cap nudc

Mang ludi cdp nudc la mot trong nhiing bo phan quan trong cla hé théng
cdp nuée, lam nhiém vu van chuyén va phan phdi nuée dén céc noi tieu dung.
Gid thanh xay dung mang ludi chiém 50 - 70% gi4 thanh Xay dung toan bo hé
théng cap nudc.

Mang ludi céip nuSe bao gém cdc dudng éng chinh chi yéu 1am nhiém vu
vin chuyén nudc di xa va cdc dudng ong nhanh lam nhiém vu phan phéi nuée
vao cdc ngodi nha, ti€u khu... Tuy theo quy mé va tinh chat ciia dai tuong diing
nude, mang ludi cdp nude c6 thé dugce thiet ké theo so dé mang luéi cut, mang
luGi vong hay hén hop nhur gidi thiéu & hinh 3.1 va 3.2,
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Hinh 3.1: S0 dé mang ludi cut cdp nuoc khu viee dan cur

Mang ludi cut c6 téng chiéu dii dudng 6ng nhod nhung khong dam bio an
toan cép nudc: Khi mét doan dng ndo d6 & ddu mang ludi bi sy ¢, hu hong thi
toan b¢ khu vyc phia sau s€ khong c6 nude ding. Nguoge lai, trong mang ludi
vong, khi m¢t dudng 6ng chinh nao dé bi hong thi nude c6 thé chay theo mot
dudng 6ng chinh khdc dén cung c&p cho cdc khu vuc phia sau.

Mang luéi cép nude, nhat 1a khi ding két hop dé chita chdy, thudng dugc
thiét k€ theo kiéu mang luéi vong. Mang ludi cut thudng chi sit dung trong
truong hgp cdp nudc tam thoi, yéu cdu cép nude khong cén lien tuc, doi tugng
diing nuéc nho...
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Hinh 3.2: So do mang litci cdp nuoe dé thi dang hén hop

2. Nguyén tac vach tuyén mang 1uéi cap nuéc

Viéc vach tuyén mang ludi Ccp nudc phdi tuan theo nhiing nguyén tic sau:

- Mang u6i cdp nudc phai bao triim t6i tat ca cde didm ding nudc trong
pham vi khu vuc thiét k&,

- Hudng cdc dudng ong chinh phai theo hudng van chuyén chinh clia mang
lugi va c6 it nhat 2 duding 6ng chinh song song. Khodng céch giita 2 duting 6ng
chinh theo TCXD 33 - 85 13 300 - 600m va c6 duong kinh chon gan tuong
duong dé ¢6 thé thay the nhau trong trudng hop su c6 xay ra.

- Céc dang dudng 6ng chinh phai duge néi lai v6i nhau thanh vong tron
khép kin bang cic 6ng n6i ¢6 daig kéo dai theo hudng van chuyén nuge.
Khodng cich 2 6ng néi theo TCXD 33 - 85 13 400 - 900m,

- Cdc duong 6ng chinh phai duge bs tri it quanh co, gdy khiic, sao cho
chi€u dai dudng 6ng 1 ngan nhit vi nudc chay thuan chiéu nhat.

- Cac dudng ong phai it cil ngang qua cic chudng ngai vat nhu de, song,
ho, dudng sat, nit giao thong quan trong; nhiing dia hinh x&u nhu b3i 1dy, déi
nii, rinh dat dng qua bii réc, nghia dia, noi xa nudc thai cta da thi.
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- Pudng 6ng chinh nén dat & cdc tuyén dudng cé cot dia hinh cao dé thém
kha nang dam bao dp luc can thiét trong céc 6ng phan phét; déng thoi giam dp
lyc trong ban than dudng dng chinh, tao di€u kién cho mang luéi hoat dong
hiéu qua hon.

- Khi vach tuy€n mang ludi cdp nude, can nghién cifu két hop véi viec bo
tri cdc cong trinh ngdm khéc nhu thodt nuéc, cap dién, cip hoi.

- Khi vach tuyén mang ludi cap nudc cdn c6 sy két hop chit ché giita hai
giai doan la cap nudc thi€t k& va dinh hudng phat trién cdp nudc trong tuong
lai; dam bao dé dang thiét k€ md rong mang ludi theo su phét trién cua do thi
hoac tang tiéu chudn dung nudc hoac tang dan sé.

- Khi thi€t ké mang luéi cap nudc can phd hop véi ké hoach phit trién co
s¢ ha tdng chung clia do thi; dac biét cdn nghién citu quy hoach phdt trién
mang ludi dudng d6 thi dé vach tuyén mang luéi cap nude cho phu hop theo
tirng giai doan.

IL TINH TOAN MANG LUGI CAP NUGC

Thyc chat caa viéc tinh todn mang ludi cdp nudc [ xdc dinh duge lwu
lugng nude chay trén dudng Ong, trén co s& d6 ma chon dudng kinh éng cép
nude ciing nhu xde dinh t0n thét dp lyc trén dudng 6ng dé xéc dinh chiéu cao
cia dai nudc, dp luc cong tac clia may bom...

1. Xac dinh lvu lugng nuéc tinh toan

Co s0 d€ xdc dinh luu lugng nude tinh todn cho cdc doan &ng cha mang
ludi cap nudc 1a so d6 ldy nudc ra tit mang ludi. Hién nay, khi tinh todn mang
ludi cdp nudc thanh pho, ta thudng dya vao gid thiét cho rdng: Luu lugng nudc
sinh hoat phan b déu trén mang ludi cdp nuée. Khi dé, luu lugng nude tinh
todn Q, cho cic doan dng clia mang ludi sé dugc xdc dinh theo cong thic sau:

0,=0, +a@Q, (I/s) 3.1
trong dé:

Q. - Luu luong nuée van chuyén qua doan éng, bao gém hru lugng tap
trung &y ra & niit cudi clha doan dng va luu lugng nude van chuyén téi cdc doan
éng phia sau, I/s. _

Q, - Luu lugng nudc doc dudng la nudc phan phéi theo doc dudmg cia
doan ong, 1/s.
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o - H¢ 50 tuong duong ké t6i su thay d6i lwu lugng doc dudng cha doan
Ong, thudmg 14y bang 0,5 (& ddu doan Sng O, c6 gid tri 16n nhit, & cudi doan
6ng Q, = 0).

Luu lugng nudc doc dudng thudng xdc dinh theo cong thite sau:

Qi=¢.. L (I/s) (3.2)
God = 20 (Ifs) (3.3)
2L :

trong do6:
.. - Liu lugng nuée doc dudng don vi, 1/s.
L - Chi€u dai tinh t0dn cla doan 6ng, m.
2’Q, - Téng luu luong nudc phan b theo doc duding bao gém nude
sinh hoat tuéi cay, tudi dudng, rori..., I/s.
2L - Téng chiéu dai tinh todn, tdc 1a tdng chiéu dai cic doan Sng ¢
phan phdi nudc theo doc duding clia mang luéi cip nudce, m.

Dé don gian ho4 trong tinh todn, ngudi ta thudng dua luu lugng nude doc
dudng vé cic niit, tifc 1a v& cdc diém ddu va diém cuéi clia méi doan 6ng. Khi
dé tai méi niit s& ¢6 mot luu lugng niit g, bang:

Goir = [ Gog . L 112 (I/s) : (3.4)

Trudng hop tai mot ndt ¢é nhi€u doan Ong tap trung vao nit dé thi hw
lugng nut sé dugc tinh theo ¢ong thifc sau:

Guir ={ 2 Quq- L ]12 (Ufs) (3.5)

trong d6: L; - Chiéu dai cdc doan Ong lién hé véi ndt, m.

Sau khi da dwa tét ca céc lyu lugng nude doc dudng va cédc luu lugng nude
tap trung v€ céc niit, sir dung phuong trinh 3g,,, = 0, tic 13 luu luong nudc di
vao mot niit phéi bang t6ng luu lugng ra khoi ndt do, ta dé dang xdc dinh duoc
lvu lugng nudc tinh todn cho ting doan 6ng clia mang luéi cap nudce.

2. Xac dinh dudng kinh dng
Theo cong thitc thiy luc quen biét Q = @ . v, vdi 6ng tiét dién tron thi:
w = 7. D%4, ta d& dang tim dugc sy lién hé giita luu luong va dudng kinh 6ng
nhu sau:
D= |22
zV

(3.6)
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trong do:
D - Dudng kinh 8ng, m
Q - Luu lugng nudc tinh todn clia doan dng, m'/s.
V - TGc 49 nudc chay trong dng, m/s.

Tu cong thirc (3.6) ta thuong thdy duong kinh D khéng nhimng phu thude
vao luu luong Q ma con phu thude vio tdc-dd V nita. Vi @ 12 mét dai lugng
khong d6i nén néu V nhd thi D s& ting va gia thanh xay dung mang ludi s&
tang. Nguagc lai, né€u V 16n thi D nho, gid thanh xay dung s& giam nhung chi phi
quan 1y s€ tang, vi V tang s& lam ting ton that 4p luc trén cdc doan ong, két qua
14 d¢ cao bom nudc va chi phi dién cho viéc bom nudc s& tang. Vi vay, d€ xdc
dinh dudng kinh 6ng cap nudc, ta phai dua vao téc d6 kinh t€, tic 1a t6¢c do dé
tong gid thanh xay dung va chi phi.quéan 1y mang ludi 13 nho nhat.

Theo gido su V.P.Sirotkin, t6c d¢ kinh t€ V, cho cdc dudng 6ng cap nudc
¢6 thé 1dy theo bang 3.1.

Bdng 3.1: Téc do kinh té'V trong cdc éng cdp nitde

D (mm) V., (m/s) V,, (m/s) D (mm) V, (m/s) V¥, (m/s)
100 0,15-0,86 0,50 350 0,47 - 1,58 1,00
150 0,28 - 1,15 0,70 400 0,50-1,78 1,10
200 0,38 - 1,43 0,90 450 0,60 - 1,94 1,30
250 0,38 - 1,47 0,90 500 0,70 - 2,10 1,40
300 0,41 - 1,52 1,00 600 0,95 - 2,60 1,80

Trong trudng hop ¢6 chdy, t6c d6 nudc chay trong 6ng co thé ting lén
nhung khong dugc vugt qua 3 m/s, vi t6c dd 16n s& gay pha hoai dudng Sng
(lam v& ong, phd hong méi néi...).

3. Xac dinh t&n thit ap luc trén cac dudng éng

D61 vai mang ludi cap nude bén ngodi, thudng ngudi ta chi tinh t6n that dp
luc do ma sat theo chiéu dai, con t6n that 4p luc cuc bd rat nhd nén bd qua.

Tén that dp luc do ma sét trén cdc dudng 6ng cap nude thudng duge tinh
theo cong thifc thuy luc sau day:

h=2_V" b
T (3.7)
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trong dé:

A - Hg 50 sitc khang do ma st phu thudc vio vat liéu ché tao Ong, do
nham thanh 6ng va dudng kinh éng.

D - Dudng kinh 6ng, mm.

V - Téc do nude chdy trong 6ng, m/s.

& - Gia toc trong trudng.

L - Chiéu dai doan &ng, m.

Dua vao ket qua nghién ciu, tién si Ph.A.Sevéldp da xdc dinh hé s6 A cho
cdc loai 6ng khdc nhau va dua ra cdc cong thitc xdc dinh (6n that ap luc don vi
i = h/L, tic 12 ton that 4p lyc cho mot mét dng.

Tir cdc cong thic trén, Sévéldp da thanh lap cdc bang tinh todn thuy luc cho
cdc loai dng ¢dp nude khac nhau. Dua vao cdc bang nay, khi da biét luu lugng
tinh todn Q, ta dé dang tim dugc cée tri s6 D, V va /000i (18n that cho 1km
duong 6ng) twong fing (xem bang phu luc cudi gido trinh).

4, Tinh todn mang ludi cut

B3&i véi mang ludi cut, bai todn thudng dat ra la: Biét 4p luc tw do can thiét &
diém cudi, biét luu luong nude 1dy ra & céc nit, yéu cau xdc dinh dudng kinh &ng,
dp lyc can thi€t & diém dau hay do cao dai nudc va dp lyc cong tic ciia may bom?
D¢ minh hoa, ta khao sat vi du sau:

Giai bai todn mang ludi cut véi cic s6 liéu cho trén hinh 3.3, biét rang
trong khu vuc xay dyng chii y&u 1a nha 5 tang.

3.5 (E/S 5 lJS
7 5
Z,=105m
Ly =110 ‘
I S S PR
150m l 400m 450m 300m 3y
10 6
12,5 1fs y 6 Us
P 5
9
81/s
Hinh 3.3: So dé tinh todn mang ludi cut
Bai gidi.

- Béng phuong trinh Q,,;, = 0, xdc dinh luu luong nudc tinh toin Q cho timng
doan éng.
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- Dya vao Q, tra béng tinh todn thay lyc dé tim D, V, 1000 tuong ting.

- Xéc dinh t6n that cho timg doan 6ng # = iL. vi cho toan bé mang ludi
theo tuyén bat loi nhat 4.

- Xéc dinh dp lyc tr do & diém déu, chiéu cao dai nuéc. .,

- Dung 6ng gang d€ dan nudc. _

Dé d& theo dai, ta lap bang tinh todn nhu bang sau:
Bdng 3.2 Bdng tinh todn thiiy e

Doan 6ng | Q (/s) | D (mm) V (m/s) 1000i L (m) h=iL (m)
1-2 5 100 0,61 8,65 300 2,6
2-3 16 150 0,88 9,95 450 4,48
3-4 35,5 200 1,10 10,5 400 4,20
4-DN 48,0 250 0,95 6,02 150 0,90

2 h=1218m

D6 cao dai nuée duge tinh theo cong thic:
H=7,-Z,+H™+ 3h, (3.8)

G day lay H." = 24m, vi 1a nha xay dung 5 ting va Z,,, Z, twong iing 1a
105 va 110m. Thay cdc tri s6 ta tim dugc:

H;=105-110+24 + 12,18 = 31,18m
Lay tron H, = 31m.

IIL CAU TAO MANG LUGI CAP NUGC
1.Ongvabd phan ndi dng
1.1. Ong gang .
La loai 8ng dugc phd bién trong mang lusi dudng 6ng chinh va 6ng ndi.
Ciu tao: 6ng gang thudng dugc ché tao theo hai ki€u: Mot dau tron, mot
ddu loe va ch€ tao theo kiéu mét bich. Ong gang dugc ché tao bing phuong
phép diic: Diic ly tam rét thing ding hosc dimg khuon cat.
Trén th€ gi6i hién nay di dic dugc cdc loai 6ng gang v6i dudmg kinh 50 -
1200mm, 1 =2 - 7m va 4p luc cong tic P = Gat.
& Viét Nam hién nay mdi san xut dugc céc loai Ong gang bing phuong phap
16t thing ding vao khuén cat, véi ¢i dudng kinh D = 50 - 600mm, 1 = 2 - 5m va
ap luc cong tic P = Gat.
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Hién nay trén thi trudng Viét Nam d3 o6 nhdp ong gang déo cha thé gi6i va
cling da san xudt dugc mot s6 loai ong gang déo c6 kich thudc 100 - 600mm.
Loai nay c6 thé khdc phuc duge mot s¢ nhuge diém cia loai 6ng gang x4m
nhu: khé nang dan héi, chéng va dap cao, dé gia cong lip dat. Dé chéng xam
thuc, 6ng gang sau khi sin xuat thudng duge phi lén mit trong va ngoai mot
16p bitum néng chay hoic phun vita xi mang.

Thir 4p luc: Ap luc thir clia ong gang phai 14y 16n hon 1,5 l4n ap luc cong
tic binh thudng ca 6ng va khong duge chénh qué 3,5at dong thon khong duwoc
nho hon 1,25 14n 4p lyc lam viéc I6n nhét ciia doan 6ng d6. Thai gian thir it nhat
1a 2 gid. Viéc thir phai ti€n hanh sauw khi 14p dat kin 6ng (chira lai cdc méi noi).

NG6i 6ng: Tuy theo ciu tao ctia ong, c6 thé ¢6 mot s6 phuong phap néi ong
nhu sau:

- NGi mat bich: Khi 6ng duge ché tao theo ki€u mat bich thi phai nsi 6ng
theo kiéu mat bich. Khi noi diing tdm dém cao su hoic da ddu dém vao giita
hai mat bich ctia ddu éng, sau dé ding bu 16ng va é cu dé xiét chat hai mit bich
v6i nhau. Hinh 3.4 gii thiéu néi 6ng gang theo ki€u mat bich.

7Y

[~

=

==

Tam dém cao su

il
/
/]

Hinh 3.4: N6i 6ng gang mét bich

- N6i béng giodng cao su: Ding dé noi ong gang theo kiéu mét ddu loe,
mot dau tron.

Gioang cao su dugc ché tao sin vdi chiéu day bang 1,4 - 1,6 ldn chiéu day
khe hd gilta ddu tron va dau loe clia ong. Khi néi, dat giodng cao su vao d4n loe
trudc, sau dé ding kich ddy d4u tron ap chét giodng cao su vio ddu loe dé chep
chat it nhat 1/2 chiéu dai méi ndi. Phin con lai phia bén ngodi diing vira
Xi ming amiang chén chit.
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bai véi 6ng gang cé kich thude nhd d = 50 - 350mm, ¢6 thé néi chi bing
giodng cao su. Doi véi ong gang déo ¢6 thé diing cdc mai ndi dang neo. O Viét
Nam da san xuat dugc dng gang déo ¢ chét noi. Céc ki€u noi 6ng gang bang
gioding cao su duge thé hién & phan thi cong dudng éng.

M@i ndi bang gioang cac su ¢é dé linh dong cao. thi cong nhanh chéng,
ch€ tao san. Hién nay. méi ndi bang gioang cao su dugce s dung rat rong rii &
Viét Nam.

- N6i bang s¢i gai tam bitum: Diing dé néi 6ng gang mét dau tron, mot dan
loe. Trudc diay phuong phap ndi nay rat phd bi€n, nhung ngay nay da duge thay
thé bing giodng cao su.

N&i bang phuong phdp nay nhu sau: DPua ddu tron ciia mét dng vao dau loe
cla 6ng cédn ndi, dé chira khe hd 3 - Smm réi dung duc va biia tay xam soi gai
tam bitum dé bén thanh soi vao khe hd giita hai 6ng cho dén khi én chat 2/3
méi nSi. P61 véi 6ng ¢6 D < 300mm c6 thé thay bing vita xi mang. )

Uu di€m cha 6ng gang: Do bén cao, kha nang chdng xam thue cao hon ong
thép, c6 thé san xuat hing loat, thdi han sit dung 40 - 50 nam.

Nhuge di€m cha 6ng gang: Tén nhiéu kim loai, trong Iugng 1én, chiu i
trong dong khong cao. Khi v 6ng thuong gay ra cdc manh 1én 1am that thodt
nhieu nudc. Vi vy ong gang chl yéu sir dung D < 600mm véi ong gang xdm
va D > 600 v6i 6ng gang déo.

Té mat bich BBB
Té bich loe EBE

Té loe EEE

Thap bich BB

Thap bich loe BE

J. L LT
_LkIJ-IFL (LI_L
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Thap loe EE

| | Cit bich 90" BB
Cdr bich loe 90" BE
' C
PN _ Ciit loe 90° EE

Ciit loe tron 90" EU

Cén mat bich BB

Cén loe EE

Cbn bich loe BE

Con loe tron EU

Ong ngén bich loe BE
Ong ngén bich tron BU

Nt mat bich

(ITTAALALT

Ong ngén loe kép EE

Hinh 3.5 Tén goi va ky hiéu cdc logi phu tang ché'tqo sén bdng gang



Hinh 3.6. Cdc phy kién noi ong co dau mgt bich
a. Ong cong; b. Nhdnh 45°; ¢.Té: d. Thong tz;
e. Dau thu déng tam; f. Ddu thy léch tam.

1.2, 6ng thép

6ng thép thudng dugc sir dung trong mang luéi cap nudc dé thi & cic tuyén
ong cdn dén nudc véi 16¢ d6 cao, dat 6ng qua cic vi trf dac biét cia mang ludi
nhu 6ng qua séng trén ciu, ciu vuot, di dudi ddy song dudi dang diuke, dat 6ng
qua nhiing vi trf cdn phai chiu tai trong 16n nhu qua dudng xe lira, dudng cao téc.

Cdu tao: Ong thép duoge ché tao theo nhiéu loai: 2 déu tron; 1 ddu tron, 1
ddu loe va 2 d4u mit bich. Ong thép dugc che tao theo 2 phuong phdp: Diic
hoac han cuon. Kich thude ciia dudng 6ng thép d = 100 - 2000mm, chiéu dai
éngl=5-20m, chiu dp lyc cong téc ¢6 thé len t6i P = 6 - 10ar.

N6i dng thép: Ong thép ché tao hai d4u tron th duge ndi bang phuong phép
han dien hoic ding 6ng léng dugc thé hién trén hinh 3.7. Ong thép che tao
theo ki€u mot d4u tron, mot ddu loe thi n6i bing gioang cao su nhu 6ng gang,
Ong thép ché tao theo ki€u mat bich thj s& ndi bang 6ng mat bich. Ong thép cé
dudng kinh nho D < 75mm c6 thé uén cong ma khong cén thiét bj ngi. -

Uu diém cila 6ng thép: Ong thép chiu duge 4p lyc cao, chiu duoc tai trong
dong rét tt. Lap rép dé dang, don gidn.

Nhuoc di€m cia 6ng thép: Rar dé bi xam thyc, nén tudi tho khéng cao bing
Ong gang (20 - 25 nam): cdn c6 bién phap chéng xam thue khi diing 6ng thép.
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\ ./ Hinh 3.7: N6i éng thép c6 hai ddu tron
. 1. Ong cdp nuse;
2. Ong léng;

3. Vong cao su.

777/

1.3. Ong chat déo

Trong nhimg ndm gdn day, 6ng chat déo dugce st dung rong réi trong mang
luéi c4p nudc. Ong nhua téng hop PE dugc ché tao dudi 2 dang: 2 d4u tron
hodc 1 ddu tron, 1 d4u loe.

N&i 6ng bang phuong phap han nhua, diing keo dén hoic gioang cao su.

Hi¢n nay, & Viét Nam, cong ty nhua Tién Phong da sén xudt dugc loai ong
nhua PVC ¢6 dudng kinh tir 21 - 225mm, 1 =4 - 6m, 4p huc cong tac P = 6at va
ndi 6ng bang giodng cao su.

6ng nhva dugc sir dung trong mang ludi dich vu v 6ng c4p nudc trong nha.
Tuy nhién d€ dam bao sitc khoé cho ngudi sir dung, khi sir dung dng nhua cip
nuGc &n udng sinh hoat phai duge phép clia co quan v& sinh dich t& Nha nudc.

Uu diém cla 6ng nhya: Trong lugng nhe, khong bi xam thuc, do bén cao,
thoi gian phuc vy lau dai, mat trong tron nhdn, tén thét 4p luc khéng tang trong
qua trinh sir dung, gi4 thanh r¢, dé thi cong.

Nhuoc diém: Rét dé bi ldo hod khi gap nhiét do cao.

2. B4 tri dudng 8ng c3p nudc

2.1. Yo sau chén ong

D6 sau chon 6ng duoc tinh theo khoing cach tir mat dét thiét k& dén dinh Ong.

Khi lap dat 6ng, c4n xédc dinh d¢ sau chon 6ng dva vao tai trong bén ngoai,
do bén ciia Sng, dnh hudng cia théi tiét va cde didy kién kh4c.

Trong truomg hop binh thudng, c6 thé 18y d¢ sau chén 6ng nhur sau:

Vi 6ng c6 d < 300mm, d6 sau chén 6ng phéi > 0,5m.

Véi 6ng c6 d > 300mm, d6 sau chén ong phai > Im.

Khi dat 6ng trén via he ¢6 thé gidm trj s6 do sau chon ong nhung phai
khong dugc nhd hon 0,3m. Cén luu ¥, khi x4c dinh d6 sau chén éng, cdn cin
clt vao c6t mat dat theo thiét k& quy hoach san nén cita do thi.
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2.2. Nén dat ong

Khi dat t1, 6ng cdp nuéc c6 thé dat tryc ti€p trén nén thién nhién. Tuy
nhién trong trudng hop nén d4t qud rén nhu nén dé, ma khong phang thi phai
dd them dem cdt. Khi dét xau thi tuy theo mic do thi€t ke nén d¢¢ dat ong.

2.3. B6 tri ong trén dudmng pho .

Theo TCXD 33 - 85 quy dinh cho viéc bé tri 6ng nhu sau:

Dutng 6ng cdp nuée phai dat song song vi dudng phé, c6 thé dat & mép
dudng hay t6t nhét 1a trén via he. Khodng céch giita mat ngoai clia ong dén cac
cong trinh va dudng 6ng khac phéi tuan theo quy dinh,

Khi duong 6ng cap nuée sach dat song song v6i ong thodt nudc bin co
ciing d¢ sau thi khodng céch giita 2 thanh Ong tinh theo mat bang phai > 1,5m
vGi 6ng < 200mm va > 3m d6i voi ong d > 200mm. Néu 6ng cdp nudc dit dudi
ong thodt thi phai tang thém khoang céich.

Khi 6ng cdp nuéc giao nhau vdéi dudng Ong khic thi khodng céch theo
chiéu thing diing giita 2 ong > 0,2m. Khi éng cip nudc giao nhau véi 6ng
thodt nuéc bdn va 6ng cdp nudc nim phia trén thi khoang cdch thang ding
gilta 2 6ng > 0,4m. Néu dng cdp nudce dat & duéi 6ng thodt nudc bin thi ong
cdp nude phai c6 dng boc ngoai va chidu dai ong boc phai > 3m vé méi phia
ké tir ché giao nhau, Khi dat ong trong ddt ¢6 do tham cao thi khoang cdch
nay phdi > 10m. Néu dng cp nudc giao nhau véi day cdp dién thi khoang
cdch t6i thi€u phai = 0,5m.

Khi 6ng cip nudc di qua nhimg vi tri dac biét ¢d thé theo nhimg quy dinh sau:

+ 6ng di qua cau c6 thé dat trong hop gé, bé tong hoac gan vao cau duéi
dang ket cdu treo, véi dudng kinh cho phép nuéc chdy trong éng lén 16 2,3 - 3my/s
dé€ giam tai trong cho c4u. _

+ 6ng chon dudi ddy séng duéi dang diuke thi phi thi€t k& it nhat 2 6ng,
do sau chén éng dudi ddy song > 0,5m. D6i khi phai > Im néu ving d6 ¢é
nhi¢u thu bé qua lai. Hai bén b ¢6 gi€ng ki€m tra, cho phép dit 6ng dudi ddy
song nhumg phai ¢6 bd hodc phao béo hicu va du ki€n bién phap thau ria éng.

+ Phai hét sic tranh khong cho 6ng nuée di qua cdc béi rdc bin, nghia
trang. Khoang cdch t6i thiéu tir 8ng dén noi phii > 10 - 20m. Trudng hop bit
butc phai di qua, thi phai di chuyén mé ma, bai réc di noi khdc dong thdi phai
khir doc tai ché, diing dét méi dip 6ng hoac cho 6ng di néi.
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Khi dat nhiéu 6ng song song vdi nhau, thi khodng cdch giita cic mép ngoai
cua 6ng phai dam bao khoang cdch:

d < 250mm thi khoang cich giita 2 éng = 0,6m.

d = 300 - 600mm thi khoang céch gifta 2 6ng > 0,8m.

d > 600mm thi khoang cdch giifa 2 6ng > 1,0m.

Khi dat 6ng trong duong hdm, thi khoang cdch gita méit ngodi éng dén
tuong ham = 0,2m.

Khi ong di qua dudng xe ltra, duong 6 t6 thi phai dat 6ng trong dudng him
hodc ¢4 dng boc. Trudng hop dac biét, 2 bén dau Sng phai c6 gi€ng kiém tra va
van chén.

2.4. Bo tri cap nu6ce trong hop ki thuat két hop véi cac dudng ong khac

Viéc bo tri 6ng cdp nudc két hgp vdi cdc dudng 6ng khic trén duong phé
va trong hop ki thuét dugc the hién & hinh 3.8.

AN 2 oo

2 3
0
1 Hinh 3.8: Bd'tri ong ir ong hao ngdm
% L Ong thodt mitce mia; 2. Ong cdp nuée;
3. Ong dan ga; 4. Ong thodt medc bdn;

4
\_Q_/ 3. Ong cap nhiét; 6. Ong thodt nitde 6 dp lue.

3. Cac thiét bi va cdng trinh trén dudng ong cap nudc

Dé mang ludi cép nude 1am viéc duge an toan, dé quan 1Y, trén mang ludi
cdn bS tri moét s6 cong trinh va thiét bi dé phan phéi nudc, diéu tiét dong chay,
dé phong su c6 va thau rira dudng ong.
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3.1. Cac loai van khoa
- *Van 2 chiéu:

Van 2 chicu ding d€ déng mé va diéu tiét dong chdy. Van c6 thé chia
thanh cdc loai, phu thuoc vio cau tao van, truc van va phuong phip diéu
chinh van.

Theo cau tao cla cdnh van chia 1am 2 loz_zi‘: van canh hinh ném va van canh
hinh song song. Theo su lam viéc ciia truc van c6 2 loai van: Truc ¢& dinh hay
chuyén dong theo truc lén, xudng. Khi déng mé theo phuong phdp diéu khién
chia ra: van tay, van dién, van thuy luc hay van khi nén.

Than van thudng ché tao bing gang, hai d4u than van ché tao mat bich dé
dé dang thdo lap. :

Hién nay con san xuat loai van dién cé dia vong.

Van 2 chiéu b6 trf & céc niit chia mang ludi trong cdc hé van.

*Van [ chiéu:

C6 tac dung cho nuéc di theo mot chién nhét dinh va ¢6 thé chdng dugc
nudc va.

Khi dit van mét chiéu trén dudng dng ddy ciia mdy bom, s& ¢6 tic dung
bao vé¢ mdy bom khi dong co dot ngot dimg lam viec. Khi nuéc chdy tir mdy
bom ra thi dia van duge nang 1én duéi tac dung day clia dong nude. Khi dong
co dién dot ngdt ngat dién thi dia van sé duge ha xuéng va déng kin dudi tac
dung cla trong lugng ban than va 4p luc ddy nguoc trd lai cha khéi nudc trong
dudmg ong.

*Van xd khi:

Van xd khf thudng dat & nhiing vi tr{ cao ctia mang u6i, nhiing vij tri gay
goéc cia mang Iudi. Van xa khi c6 chifc niang xa hét khong khi tap trung trén
dudng 6ng d€ nudc chay ddy ong va khong gay t6n thét & nhimg vi trf dong khi
trén dudng ng.

Van xa khi dugc ché tao theo hai loai kich thudc;

Loai ¢6 d = 25mm dé 13p dat trén dudng Sng c6 d < 500mm.

Loai c6 d = 50mm dé lap dat trén dudng dng c6 d 2 500mm.

*Van xa can:

Van xé can dugc ddt & nhimg vi trf thép ctia mang ludi ¢6 chic nang xa hét
can trong dudng &ng khi thau ria.
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Van xa 6 cfu tao nhu mot céi e, c6 nhénh x4 & sdt ddy va dugc ché tao
mat bich d¢ dé dang bét van vio. Pudng kinh van xa tinh theo tieu chuin x4
hét nude trong doan ong phuc vu trong vong 2 810 Vvéi tdc do chay trong Gng
khi tdy rira > 1.2 ldn t6¢ d6 tinh todn 16n nhat cua doan Ong.

Van xa can dugc dat trong giéng thim dé dé dang quén 1y va duoc néi véi
dudng Sng x4 vao mang lu6i thodt nude hodc séng hé canh d6.

3.2. Hong nuGc chira chay

Ding d¢ 1ay nuwéce nap vao cac thung chita nuée trén xe cifu hoa hoac xe phun
nudc twéi dudng hodc cd thé 1dy nuée vao ong vai gai chita chdy tryc tiép.

Thiét bi ldy nudc chifa chdy c6 thé 1a: hong nuéc chira chdy hoac cot chira
chdy dat doc theo duding phd hoic & céc nga ba, nga .

C6 thé dat tén via he hoac mép dudmg véi khoang céch cich tudng nha > 3m,
cach mép ngoai cla long dudng < 2,5m. Khoang cdch gilta cdc thiét bj 18y
nudc chita chdy xdc dinh theo luu lugng chira chdy tinh todn vi cdc ddc tinh
ca thi€t bi ldy nudc chita chdy, 6 thé [dy trong khodng 150 - 300m.

Hong chita chdy c6 kich thuée d = 60 - 100mm, dar ngam dugi dat trong
cdc gi€ng 6 nip, dam bio my quan. Chidu cao hong chita chdy phu thuoc vao
chiéu sau dat 6ng va bang 0,5 - 2,5m. Loai nay cau tao don gian nhung hay bi
1o ri nudc,

Cot chira chdy c6 than cot 1am bing gang c6 mat bich dé Idp vio t¢, thap
chita chdy gém ¢6 d = 75 - 125mm va c6 do sau wr 0,75 - 2,8m tuy thudc vao
do sau dat 6ng. Khi c6 chdy, doi phong chdy chita chdy s& md mii cOt va mang
dau cot di dong 1ap vao. M& mdy quay clia ddu c6t sé nay truc dung cla din va
than cét 1en kéo theo phao hinh ciu len va nuée chay ra. Nhanh chéng l4p ong
véi gai chita chdy vao ha tai cot bing ddu écu dic biét. Sau d6 md hai tay quay
hai bén thi nudc chay len theo ong chira chdy.

3.3. Giéng tham

Giéng tham thudng duge xay dung & c4c niit clla mang lwéi, noi ¢6 cic dudng
6ng giao nhau va c6 b6 tri cic thiét bi phu tiing nhw: van, thap, @, cit, con...

Giéng tham c6 thé xay bing gach hoac 1am bing bé t6ng, be t6ng cot thép.
Kich thuét cha giéng tham phu thudc vao kich thuée cia dudng 6ng va cic
phu tiing thi€t bi trén né duge b6 i trong gi€ng. Theo TCXD 33 - 85 quy dinh
khoang cdch tir tong gi€ng hoac ddy giéng dén dudng 6ng va cdc phu ting
nhu sau (goi khodng cdch dé Ia a):
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- Pudmg 6ng: d < 300mm:; a=0,2m

d = 300 - 600mm; a=03-0,5m

d > 600mm; a=05-0,7m
- Mait bich: -d £400mm; a=0,2m
_ _ d > 400mm;. a=0,4m
- Miéng bat: d < 300mm; ’ a=0,4m
d > 300mm:; a=0,5m

- Tr diy 6ng dén day giéng tham: d < 400mm: a=0,15m
d > 400mm; a=0,25m

Khi c6 van trong gi€ng tham, cdn tinh d&n khoang cdch tir tay quay cua van
dén tudng giéng sao cho phai ddm bao cdc thao tdc. Chidu sdu clia gi€ng thim
phu thudc vao d6 sau dit ong.

3.4. Voi nuée cong cong

Voi nuée cong cong thuong ba tr doc theo dudng phé & céc nga ba, nga tr
v6i khodng cdch 100 - 150m. Xung quanh ché dat voi nudc cong cong xay go
chin va c6 bién phdp thodt nudc d& dang. Nén thi€t k€ vdi nudc cong cong va
hong chita chdy ciing mot chd.

Voi nudc cong cong thudng dat cho cic khu vue cha dé thi chua ¢é diéu
kién trang bi h¢ thong cap thoét nudc bén trong cong trinh.

4. Chi tiét hoa mang luéi cap nudc

La thé hién trén ban v& bing c4c ki hiéu quy wdc cdu tao mang luéi cdp
nudc, trén co s& d6 1ap bang théng ké vat lieu va lap bién phép thi cong. Day
chinh 12 ban v& ding dé thi cong.

Khi lap dat thiét bi, phu thng & cdc nit vA toin mang luéi phai ddm bao
theo nguyén tac: C6 thé tich ting doan mang lu6i dé sita chita véi mic do it
anh hudng nhét dén viéc cung cap nuée cho todn mang lui.

B¢ chi tiét hod mang ludi, c6 thé ti€n hanh tir cic van hoic cic hong ciiu
hoa, cdc mit; xdc dinh kich thudc hé van va thiét k& hé van.,

D6i véi 6ng gang va 6ng bé tong c6t thép phai thiét ke that chi tiét, con véi
6ng thép c6 thé doh gidn hon vi ¢6 thé cit, han tai ché. Trén hinh 3.9 gidi thieu
chi ti€t hod cho mot vong khép kin.
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Hinh 3.9: So dé chi 1iét hog mang ludy
IV. TRAM BOM, BE CHUA, PAI NUGC

1. May bom va tram bom
1.1. May bom

Miéy bom 12 mét loai mdy thuy Iuc, ti€p thu nang lugng tir ngodi vio vi
truyén ning lugng d6 cho khéi chat long chdy qua mdy, lam cho ap luc cla
khdi chat Iong duge tang lén.

Ap lyc ctia khéi chat long qua may bom tang nhi€u hay it phy thuoc vio
timg loai may bom va s6 lwgng banh xe cong tic ctia mdy bom.

Mdy bom c6 nhiéu loai. Trong k§ thuat cdp nudc ngudi ta hay sir dung loai
mdy bom ly tam.

* Phan loai may bom Iy tdm;

Theo s6 lwgng banh xe cong tic c6 thé chia ra:
- May bom ¢6 mét bdnh xe cong tac. -

- May bom ¢6 nhiéu banh xe cong tdc,
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Theo phurong cha truc may bom chia ra:

- May bom ly tam truc ngang.

- Mdy bom ly tAm tryc ding.

Theo su lién k&t chuyén dong clia dong co dien chia ra:

- Loai truyén déng tryc ti€p (Mdy bom va dong co déng truc).

- Loai truyén dong gidn ti€p (Su chuyén déng cia mdy bom va doéng co
phai nho day cua roa).

Theo tinh chét van chuyén cia chat 16ng chia ra:

- May bom nudc sach.

- May bom nudc ban.

- Miy bom nudc ndng.

- Mdy bom axit.

* Thiét b phu ting ctia may bom ly tdm:

Trén hinh 3.10 gidi thiéu so d6 thiét bi phu ting clia may bom ly tam.

De d4m bao cho mdy bom lam viec dugc, ngodi may bom ra cdn phai bo tri
cdc thi€t bi phy ting cha mdy bom nhu: Pong co dién, van 2 chiéu, van 1
chiéu, dong hd do 4p lyc, déng hé do chan khong va dudng 6ng hiit, ong ddy.

Tat ca cdc thi€t bj duge lap dat ciing véi mdy bom goi 13 18 hop may

bom. Dudi day s€ trinh bay cu thé chifc ning clia tung loai thiét bi phu tiing
cla mdy bom.

- Crépin (van thu nudc): Ding dé€ thu nude tryc (i€p tir bé chita hoac ngudn
nudc vao dudng ong hiit ciia mdy bom, déng thdi gilt nude trong may bom va
ong hit khi méi nuée. G dudi van thu nude thlrcmg b& tri ludi chén réc, tranh
rdc ban theo nudc vao lam héng banh xe cong tac.

- Van 1 chiéu: Thuong dat trén dudng 6ng ddy clia mdy bom (trudc van 2
chi€u), ¢ nhi¢m vy bao vé mdy bom khi ¢6 su c6, ngan khong cho nude chiy .
ngugc tir dudng dng ddy vho méay bom khi chua kip déng van khod.

Trong truomg hop c6 nhiéu mdy bom Jam viéc song song, van mot chiéu cé téc
dung khéng ché khong cho nudc chay t mdy bom nay sang mdy bom khic.

- Van khod (van 2 chiéu): Thudng dat trén dudng 6ng ddy ciia mdy bom,
ding d€ diéu chinh hru luong nudc, dong thoi diing dé déng md khi sit dung
hogc can slra chita mdy bom. Trong trudng hop céc dudng 6ng hdt clia mdy
bom b6 tri lién két véi nhau ciing cin b6 tri van khoa.
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- Chén khong ké (déng hé do chan khong): Dit trén duong ong hit, gin
clra vao mdy bom, ding dé do dé cao chan khong.

- Ap luc k€ (déng hé do ap luc). Dat trén dudng dng day, gin clra ra cla
mdy bom dung d¢€ do dp lc cha nude sau khi ra khoi may bom.

Ngoai ra, néu tryc may bom dat cao hon myc nudc thap nhat trong bé chira
thi phai bs tri thém thi€t bi méi may bom. Néu mdy bom c¢6 4p luc day cao can
lap thém van an toan trén dudng 6ng day clia mdy bom.
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Hinh 3.10: So dé thiét bi phy ting ciia mdy bom ly tém truc ngang
1. Mdy bom; 2. Dong co dién; 3. Ap lyc ké'
4. Van I chiéu; 5. Van 2 chiéu, 6. Buong 6ng ddy;
7. Bé nudc trén mdi hodce dai nudc; 8. Chén khong ké;
9. Duing ong hiit; 10. Crépine; 11. Bé chita nudc sach.

1.2. Tram bom

Tram bom cip nudc 12 moét ngoi nha trong d6 bé trf céc mdy bom va dong
¢o dién. Trong cdc tram bom con ¢ cdc 6ng hiit, 6ng ddy, van khod va céc
thi€t bj khdc nhu: Thiét bi nang (paling ray, cin truc...) phuc vu cho viéc thay
thé, sita chita mdy bom, dong co, cic bang dién (ciu dao, ampe ké, von k&...)
phuc vu cho cong tdc quan 1y, dong m& médy bom... Ngoai ra, tram bom con cé
chd lam viée clia cdng nhan quén 1y, kho dung cu, phu ting khi cin thiét.
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Tram bom cdp nudc chia ra cc loai: Tram bom cap I, tram bom cap II,
tram bom trung chuyén, tram bom tudn hoan... _

Tram bom cép I dva nude 1y cong trinh thu lén cong trinh x(r 1y. Tram bom
cap IT dva nudc da xir 1y tir bé chita dé cung cdp cho cic noi tieu dung. Khi van
chuyén nudc di qud xa hoic lén cao, ngudi ta thuong ding cdc tram bom trung
chuyén dé chuyén ti€p nudc, trdnh cho 4p lyc trén dudng 6ng nude qui cao lam
v& ong hodc phai dung dudng ong 4dp luc cao khong kinh t&€. Tram bom tuan
hoin thudng dung trong cdc hé théng cdp nude cong nghiép, ding dé bom
nrGe da lam ngudi vao thiét bi, mdy mée san xuat.

Tram bom cén duge thi€t k& ¢6 ddy di anh sdng, thong hoi, thodng gi6 tot
va ¢6 bién phdp chéng 6n khi lam vigc. Cdc tram bom chim sau dudi dat phai
¢6 Ong thong hoi.

Kich thudc tram bom phai ddm bao thao téc va sita chita bom, dong co
dé dang khi hu hong. Trong cdc tram bom hién dai. viéc déng md bom
thuong dugc diéu khién tir xa hay ty dong nhd cdc role mitc nudc, role dién
tu, role dp luc...

Céc tram bom gigng khoan thudng ding bom truc ditng hodc bom chim,
méi gi€ng c6 mot bom. Céc tram bom cap IT thudng c6 nhiéu bom dé ¢ thé
dit ndi hodc chim dudi mar dat.

2. Pai nudc, bé chira

2.1. Pai nudc

Déi nuée con goi 1a thip nudc, 6 nhiém vu diéu hod va tao ap luc dua
nude dén cdc noi tigu diing. DA nudc thudng dat & noi ¢6 c6t dia hinh cao dé
giam chiéu cao va do d6 giam gid thanh xay dung dai. Dai c6 thé dat & dau,
cudi hoic gilta mang ludi cdp nude (khi dé goi 12 dai dsi dién).

Phuong phdp xdc dinh do cao va dung tich dai nuée di gidi thiéu & muc I1I

chuong 1. Ngoai lugng nude diéu hod, dai phai chita them lugng nuée cho chita
chdy. Theo quy pham, thoi gian giit nuéc chita chdy trén dai 1a 10 phuit.
- Dai nudc thudng 1am bing bé tong cot thép, thép, doi khi codn 1am bang
gach, g6 (n€u dung tich nhd); ¢6 dang hinh cdu, hinh tru tron, hinh ndm... c6
dung tich tir vai chuc dén vai nghin mét khéi: chidu cao tir 10 - 40m hodc cao
hon. Chon hinh dédng, ki€u loai di cin két hop t6t véi my quan ki€n tric vi dai
thudng 1a cong trinh to diém cho vé dep thanh phe.

Cédc bo phan chinh cla dai nuéc gom cé:

- Thiing chita nudc trén cao c6 dang tron, ddy phang hodc 16m.
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- K&t cdu d& thiing chifa hay than dai gém: Tudng, cét, méng.

- Cdu thang 1én xu6ng tham nom quan 1¥.

- Cac 6ng dan nudc vao, ra khéi dai va van mot chiéu (trén Sng ra).

- 6ng tran néi v6i hé théng 6ng thodt nudc.

- 6ng Xa cén ndi véi ong tran.

- Céc thi€t bi bdo hiéu mitc nudc, thu 16i chéng sét, dén bdo hiéu...

2.2. Bé chita nudéc

Bé chifa nwée 1am nhiém vu diéu hoa lugng nudc bom khdc nhau giita tram
bom cap I va cép II. Ngoai ra né con ¢é nhiém vu chita nuée chira chay (cho ba
gi%¥ chdy), nude rira cdc bé lang, bé loc... cla tram x{r 1§ nuéc.

Phuong phép xédc dinh dung tich ctia bé nudc gidi thiéu & muc ITI chuong 1.

Bé chita thudng xay dung bing bé tong cdt thép hoic gach (khi dung tich
nhé W < 300m%). B& bé tong c6t thép thudng c6 tiét dién hinh tron, khi dung
tich bé 16n hon 200m’ thi 1iét dién bé c6 dang chit nhat hay hinh vuéng. Hién
nay cdon xay dung cdc loai bé bé t6ng cot thép ing suat trude lip ghép véi cac
tdm thanh bé, ndp bé, cot d5... ché tao sdn trong cong xudng.

Bé chita nwdc c6 thé xay dyng ndi hodc chim hoac nira ndi nita chim, tuy
theo céch bé tri cao trinh clia day chuyén cong nghé xir 1¥ nudc va diéu kién
dia chat, dia chdt thuy vin. Chiéu sau bé c6 thé tir 2 - 7m, dudng kinh bé tir vai
mét d€n vai chuc mét.

Bé chita nuée thudng duge trang bi cdc thiét bi va dudng 6ng sau day:

- Ong dén nuéc vao bé c6 khod déng mé nudc.

- 6ng tran, 6ng xa can ndi véi hé thong thoit nudc.

- 6ng hit cha mdy bom. -

- 6ng thong hoi.

- Clta bé tham, kiém tra va thang 1én xuéng bé.

- ThuSe bdo hiéu mic nudc trong bé...

Cau héi 6n tap

1. Nhimg thanh phan cla mang Iudi c8p nudc?
2. C6 méy kiéu mang Iudi c&p nudc ngoai nha? Phan tich uu nhudc diém clia chung?

3. Cach xac dinh dudng kinh 8ng? Can cif vao dau dé chon dugc duding kinh éng
Kinh t&, hop Iy?
4. Trinh tu tinh toan mang ludi cut A gi?
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Chuong 4

CAP NUSC CONG TRUGNG XAY DUNG

- Muc tiéu: Nam duge muc dich ding nudc, céc tiéu chudn dung nudc trén céng trudng
xay dung, xac dinh duge ngudn cung cép nuéc, cac b phan cla hé thong cdp nudc cong
trudng, ndm duge trinh tu tinh todn mang U6 cdp nudc cdng trudng va cb y thifc sir dung
hop ly, ti€t kiem nudc trong cong tac sau nay.

- Trong t&m chuong nay A trinh bay céu tao cac bd phan cla hé théng cép
nudc cong trudng xay dung va trinh tu tinh toan mang 1udi cdp nudc cbng trudng xay
dung.

1. MUC PICH DUNG NUGC, TIEU CHUAN, CHAT LUGNG NUGC

1. Muc dich dung nudc

Trén cong truong xay dung, nude duge diung dé cung cap cho nhu céu
sinh hoat cia céng nhéan & lan trai, cling nhu dung dé phuc vu cho thi cong
va chita chay.

Viéc clp nude chita chdy cho cong trudng rat quan trong, nhat 14 & nhiing
noi ¢ nguy co xay ra chay cao nhu; xudng moc, van khuon, kho...

Nu6ce dung cho thi cong sir dung vao nhi€u muc dich khdc nhau nhu: phuc
vu cho cOng tac xay trat (trén vita, nhing gach, tuéi tudng, quét voi); cho céng
tac be tong (rira dd dam, cdt, soi, tron va tudi bé téng...); cho cdc loai mdy méc
thi cong va cong cu van chuyén khéc nhau (lam nguoi dong co ciia cic may ép
khi, mdy dao dat, rira 6 t6, cung cép cho cdc ddu mdy xe Iira...). Ngoai ra, nudc
con phyc vu cho cong téc nhu: son, cdch thuy, nhao trén dat sét cho cic khu
xuong phy... (gia cong cau kién kim loai, cic chi tiét bé t6ng c6t thép). Khi xay
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dung lip ghép cang phat wién thi s6 lugng nudc ding cho cong trudng cang
gidm b6t di. Lugng nude phuc vu cho cong tac thi cong xac dinh phu thude vao
tién &6, thdi gian, dic diém va tinh chit thi cong (tap trung hay phén tan, lap
ghép hay dé toan khdi...).

Khi tinh todn hé thdng cdp nudc cho cong trudng, cin phai dam bao sao
cho lic thi cong dén dap nhat van cd du nude diing.

2. Tiéu chuin diung nuéc cho c¢dng trudng xay dyng

Tiéu chudn diing nudc trén cong trudng x4y dung cé thé 14y nhu sau:

- Tiéu chudn duing nudc cho cong nhan lam viéc trén cong trudng 14y tit 10 -
15 lit/ngudi - kip (rlta, udng) néu ¢b tam vdi hoa sen, tinh 25 - 40 it/1 14n tam.

- Tiéu chuin diing nudc cho cong nhan & ldn trai (tdm, giat, an, udng...) 1ay
tir 30 - 50 lit/ngudi - ngay.

- Tiéu chudn diing nuéc chifa chdy 1ay tir 10 - 20 lit/giay cho mot ddm
chdy, tinh trong 3 gid lién. Tiéu chudn nudce chita chdy con phu thude vao khéi
tich clia ngéi nha ciing nhv mitc 49 chiu lira chia két ciu trong nha.

- Tiéu chudn diing nudc cho timg loai céng tdc thi cong c6 thé tham khao
bang dudi day:

Bdng 4.1: Tiéu chudn ding niéc cho timg loai cong tdc thi cong

Pon vi do Luu luong

Muc dich dung nudc luomg don vi (1)
L. Cong tic dat
I. Cho mot mdy dao dat chay bang hoi 1am viéc:
Trong d4t cét Im® dat 9-17
Trong dat sét nguyén thd 16 - 30
Trong dit da 35-60
2. Cho mdt mdy dao dat chay bang dong co dét
néng bén trong, 1am viéc: 1 may/1 gio 10-15

II. Cong tdc bé tong va bé tong c6t thép
1. Rira cudi so6i va dd dam
Khi d¢ 16n trung binh, rita bing tay (rong mang) | 1m’/vat liéu riza| 1000 - 1500
Khi d6 bin nhiéu _ 2000 - 3000
Khi rira bing co giGi (trong chau rira) _ 500 - 1000
2. Rira cit trong céc chau rira cat 1250 - 1500
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3. Rita cdt 1in dd dam, trung binh 1500 - 2000

4. Tron beé tong cling 1m’ bé tong 225 -275
Tron bé tong déo _ 250 - 300
Tron bé tong dic ' _ 275 - 325
Trén bé tdng nong _ 300 - 400

5. Tudi bé tong va van khuon trong diéu kién khi Im® bé téng

hau trung binh trong ngay dém | 200 - 400

III. Cong tac xay trat
1. Xay gach bing vita xi mang, ké ca tron vita va

khong tudi gach 1000 vién gach 90 - 180
2. Xay vifa xi mang nong _ 115-230
3. Tuéi gach xay _ 200 - 250
4. Xay d4 hoc: bang vita xi mang 1m’ dd xay 60 - 100

bing vita tam hogp _ 150 - 200

IV. Cong tic van chuyén bén trong
1. Trong gara (d€ rUra va tu sira)

- O to du lich 1 ngay dém 300 - 400
-1 6 t0 van tai _ 400 - 600

- 1 mdy kéo _ 300 - 500

- 1 ddu mdy xe llra banh rong _ 11000 - 20000
- 1 ddu mdy xe lira bdnh hep _ 4000 - 8000
-1 miluc 50- 60

3. Yéu cau chat lugng nudc

Tuy theo muc dich sit dung nuéc ma chét lugng nude cung cap cho cong
trudng x4y dung c6 nhiing yéu cdu khéc nhau.

Nudc ding cho yéu cdu sinh hoat (an, uéng, rita, tam, giat...) cta cong
nhan & ldn trai hay trén cong trudng phai dam bao chat lugng nhu nude sinh
hoat & thi x&, thi tran.

Tuy theo mbi loai cong viéc ma chét lugng nuée ¢6 yéu cau khic nhau. Vi
du nudc ding d€ trén va twéi bé 1ong phai ¢é do pH < 4 va ham lugng sunfat
SO, < 1500 mg/l. Nudc ding dé tron bé tong phéi c6 ham lugng musi NaCl < 35 g/l
va sunfat < 2,7 g/l. Khong cho phép ding nudc hé ao bj nhiém bdn dé tron be
tong (Vi nudc thodt c6 chira nhi€u md, dau thdo mac, axit...).
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Neéu kha nghi chat lugng ngudn nude thi phai tién hanh thi nghiém thir miu
beé tong, néu do bén giam < 10% so véi khi thir bang nuéc sach thi ¢6 thé sir dung
loai nu6e d6. Céc cong tac khic nhu néi hoi, 1am nguéi mdy, rira sdn phém... thi
ty theo yéu cdu vé chat luong nudc ma c6 bién phdp xir 1y cho phii hop.

IL. HE THONG CAP NUGC TREN CONG TRUONG

1. Ngudn cung cap nude

Nguon cung c&p nudc cho cong trudng xay dung hop Iy nhat 14 sir dung hé
théng cdp nudc hién hanh ciia thanh ph6 hoac xi nghiép lan can. Néu lugng
nude san ¢6 khong day da thi chi dung cho sinh hoat, con nuée cho thi cong ¢b
thé 1ay & mot nguén cuc bo khic.

Né€u cong trudng nim rieng biet, doc 1ap, xa thi tran, khu céng nghiép, ta
phai tim nguén nudc cho thi cong va sinh hoat, trudc hét 13 dé ¥ den nguén
nude ngdm. N&u nudc ngdm i hodc sau qud, khé 14y, ta cé thé si dung nguén
nudc mit & gdn cong trudng nhir nude song, c6 thé loi dung céc hé ao gin cong
trudng lam ngudn du trlt nude chita chdy.

2. Hé théng cap nudc

Hé thong cap nude trén cong trudng xay dung thudng chi ding tam thdi
trong thoi gian thi cong, sau ndy s& d& di. Do d6, phati thi€t k€ sao cho chi phi
vé xay dung va quan Iy tiét kiem nhat.

Néu trén khu vuc cong trudng trong tuong lai c6 he thong cap nudc thi
trude hét nén lgi dung né két hop phuc vu cho thi cong. C6 thé xay dung hoin
toan hodc mét phdn hé théng cap nuée tuong lai d€ ding cho thi cong. Lam
nhu viy d& ton kém, giai phéng duoc mit bing, dam bao nguyén tic dudi trudce
trén sau; nhung v6n dau tr dot ddu nhiéu, thoi gian chudn bi khdi cong kéo daj
va phai c6 thiét k& cAp nudc sin.

Trén cong trudng ngudi ta thudng xay dung mot he théng cdp nuédc
chung cho moi d6i tugng: sinh hoat, thi cong, chita chdy... Tuy nhién, trong
nhitng trudng hop dac biét c6 thé xay dung cdc h¢ thong cip nudc rieng
(nhiéu nguén nuée). .

3. Cac bd phan ciia hé théng ¢ap nudc |
Ciing nhur hé th6ng c4p nude cho thanh phd, xi nghiép, h¢ théng cip nudc
cho cong trudng cdn ¢6 ddy di cic thanh phin ciia né: Céng trinh thu nuéc,
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tram lam sach. tram bom, bé chita, dai nudc va hé thong duong ong nude dan
dén cdc noi tiéu dong,

Do ché do tiéu thu nude trén cong trudng thay doi nhiéu va phan tan nén ngudi
ta thuong xay dung nhiéu bé chita nude nhd ndm rai rac trong cic ln trai cong nhéan
va cac khu vue thi cong. Cic bé chita nude ndy thuong xay bang gach ldng vita xi
mang. Nuéc chita chdy cé thé két hop dé trong cée bé chita trén hoac dao hd ¢ ddy
bang dét sét. thanh bing da dam dé du trr nude. Méi hd ¢é dung tich bang luong
nudc chita chdy trong ba gid va ban kinh phuc vy ctia ho tir 150 - 250m. Cac dai
nudc tam thoi ¢6 thé 1am bang céc thing tdn dat trén céc gian thép.

Khi chit luong ngudén nude xau thi phai 1ién hanh lam sach nudc. Cé thé
Xay cac bé lang loc so bo hodc ddnh phén trong cdc bé chita cho nudc trong.
Khi can thiét, cé thé st dung céc tram fam sach hwu dong dem t&i cong trudmg.
Pudng 6ng din nudc c6 thé diat ngdm hodc ndi trén mat dat hay dat trén cic -
cdu vugt tam thoi. Cén chd v néu 6ng dat ndi trén mat dat thi sao cho ngan gon,
khong gay can trd trén mit bang thi cong.

6ng din nudc cé thé dung Sng thép, gang, cao su cé khdp ndi véi nhau
nhanh chéng. Puong kinh 6ng can cif theo tinh todn dé chon cho hop 1y.

I TINH TOAN MANG LUGI CAP NUGC CONG TRUONG

1. Cac kiéu mang lugi ¢cap nudc

Ciing nhu mang Iudgi cap nudc thanh phd, thi tran, mang luGi cap nudc cho cong
trudmg xay dung ¢6 hai ki€u: mang luéi vong va mang ludi cut (ki€u canh cay).

- Mang ludi vong: La mang luéi ma nude chdy trong dé theo nhiing vong
khép kin. Mang luéi niy cép nuéc duge an toan nhung tdn nhi€u dudng dng chi
diing khi két hop cap nuée cho cong trudng véi tuong lai lau dai.

- Mang luéi cut: La hop 1y nhat ding dé cap nudc cho cong trudng xay dung vi
viéc cdp nudc trén cong trudng ¢4 tinh chat tap trung timg diém va ¢4 tinh chat tam
thi, thi cong xong lai d di. Viéc tinh todn mang ludi ciing don gian hon.

2. Trinh tu tinh toan mang ludi

2.1. Xac dinh luru lugng

* Nitoe sinh hoat cho cong nhdn ¢ ldan trai:

N . g,
Congthic ¢, = 24—327-)0- K. K, W) (4.1)
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trong d6:
N - 86 ngudi & ldn trai.
¢, - Tiéu chudn ding nudc cho céng nhan & ln trai (I/ngay).
K, - He s6 diing nudc khong diédu hoa nghy (c6 thé 1y 1,3 - 1,35).
K, - He s6 diing nudc khong diéu hoa givy (1,3 - 1,5 - 1,7 - 2).
* Xdc dinh luu lugng niede sinh hoat cho cong nhan trén cong truong:
Ni.gq.. K, K,

sher = - 1 4.2
Qs 3. 7600 (I/s) (4.2)

trong do:
N - 86 cong nhan 1am viéc trén cong trudng.
4, - Tiéu chufn diing nudc cho cong nhan & cong trudng.
* Xdc dinh heu lugng nwoc cho thi cong:
Q.=0,+0,+0; (4.3)
Q.. Q2 Qs - Luu luong nude ding cho thi cong.
* Xdc dinh wu luong nudc chita chdy:
Q.=n.q,.t (4.4)
trong dé:
g, - Tiéu chudn ding nu6e cho mot dam chdy.
1 - Thoi gian dap tét ddm chdy.
1 - 86 ddm chdy déng thoi.
* Xdc dinh huu lugng tong cong cdn cap nitée cho cong truomg:

er{lng = Qshff + ijr.'.' + Qf(‘ + er (1/ S) (4-5 )
2.2. Xic dinh luu lugng tinh toan ting doan éng
G5 = Gur + Qe (I/s) (4.6)

trong do:
4.4s - L luong nude clia doan &ng tinh todn.
9 - Lutu lugng tap trung (néu c6) & nit cudi doan ong (I/s).
4., - Luu lugng chuyén ti€p cho cic doan éng sau né.
2.3. Chon dudng kinh dng
Can ci vao luu lugng timg doan 6ng, t6c 46, gié tri kinh t€ dé chon duomg

kinh hop 1y (tra bang phu luc cudi gi4o trinh).
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2.4. Tinh tén that doc dudng timg doan ong
Cong thitce: fy=i.1 (m) 4.7)
trong d6: i - Tén that don vi.
! - Chiéu dai doan 6ng tinh to4n.
Cudi cling tim téng tén that doc dudng tinh theo tuyén bat loi nhat, x4c
dinh chiéu cao dai hay 4p ivc cia mdy bom d¢ dii dua nude dén noi sir dung &
diém bat Igi nhat, thoa min yéu cdu ap luc tu do can thiét.

IV. BAI TAP UNG DUNG

Tinh todn thuy lyc mang ludi cut cdp nude cho mot cong trudng xay dung,
Cdc diém ldy nuée duge xdc dinh nhu trén so dé hinh 4.1,

Lan trai cho 500 cong nhan, ticu chuin ding nuéc 13 40 lit/ngusi - ngay,
trén cong trudng cé 200 cong nhan, tiéu chuin ding nudc 15 lit/ngudi - ca, tiéu
chuan cho thi cong dya vao b6 trf ciia hinh vé,

Tinh 4p luc yéu cdu tai diém diu mang [udi (di€m A) dé dam béo 4p lwc
do tai noi lay nuéc & vi trf bat lgi nhat 1a 10m.

[4m 13m 1 Lén trai cho 500} 12m
4 cdng nhﬁl/
Rira cudi sbi d4 da
100m*e % /1 Im

Xay 50,000 vien gach | 10m
udi gach/ca /

Al

A 250m /4 280m

Tron bé t ng ra 10 6 16
80m?/da tai 1 ngay
| Tu6i 20m’ bé tong va
n khudn/ngay

/
Hinh 4.1: S0 dé cdp nuoc cho cong truong xdy dung

67



Bat giai
1. Tim luu lugng tdp trung tai cdc diém ldy mwoc: 1, 2, 3, 4, 5, 6 dé thi
cong, sinh hoat & lan trai va cong trudng.

- Diém 1: Rira 10 6 t6 tai trong 1 ngay, méi 6 t6 cdn 500 | nude. Vay 10 6
16 can: 500 x 10 = 5000 1/ngay = 0,06 1/s.

- Diém 2: + Xay gach 50.000 vién trong 1 ca (8 gi®r); 1000 vién gach can
150 lit.

50.000 vién can _50'000 X 150 =75001
1000
+ Tuéi 50.000 vién trong 1 ca:
: . ) o 50.000
1000 vién can 200 lit, 50.000 vién can: ———  x 200 = 10.0001
1.000
Vay tai diém 2 cén: 7500 +10.000 0,6 /s

8 x 3600
- Di€m 3: Tron 80m’ bé téng 1 ca;
1m* bé téng cdn 2501; 80m? s& cdn: 80 x 250 = 20.000 l/ca = 0,7 I/s
- Diém 4: Rira cuéi sdi: 100m?/ca; 1m* can 13001
100m® cdn: 1300 x 100 = 130.000 l/ca = 4,5 I/s
- Diém §: Cho l4n trai 500 cong nhan: Mbi cong nhan can 401 nudc/ngay,
500 cong nhan can: 500 x 40 = 20.000 I/ngay = 2,3 I/s
- Diém 6: Tudi 80m”* be tang va van khuon: Im? cdn 3001, 80m® cén:
30 x 80 = 24.000 I/ngay = 0,28 I/s
Luu lugng nudc sinh hoat clia cong nhén trén cong truong cé thé phan bo
déu & 6 noi 14y nudc.
Luu lugng nuéc sinh hoat clia cong nhan trén cong trudng:

. - 3000
200 x 15 = 3000 1/ca phan bo déu & 6 noi, méi noi ——— =0,021fs

8x3600x6
2. Tinh liw ligng tinh todn timg doan 6ng (hinh 4.2):
Doan 1 - 2 ¢6 lwu luong q,= 0,08 I/s.
Doan 2 - 3 ¢6 luu lugng q, = 0,62 + 0,3 + 0,08 = 1 1/s.
Poan3-4céluulugngq, =1+ 0,72+ 0,25=1,97 I/s.
Poan 4 - A cé luu lugng q, = 1,97 + 4,25 = 6,49 |/s.
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Poan 3 - 5 ¢6 luu luong q5 = 0,25 Ifs.

Poan 2 - 6 ¢6 hm lugng g, = 0,3 I/s.

—»

i

4,52 1/

0,72 l/s

Hinh 4.2: So dé mang ludi cdp nude va luu lugng

tai cdc diém ldy nuoc

3. Lap bdng tinh thuy luc dé im D,V, h cho nimg doan 6ng va hé thong

Hé thong cdp nudc cho cong irudng dung 6ng gang miéng bat:

Luu | Pubmg | Tac Chiéu | Tén | Cotap | Cot
Boan luong kll'nh do dai thﬁ’t\doc lyc tai mgt Ap luc
6n-g tirth ong t'rong 1000i floan duimg cac dat | tudo
toan D ong v dngL | h=iL | diem Z | H,(m)
¥s) | (mm) | (m/s) {(m) (m) | Hz(m) | (m)
1-2 | 0,08 50 0,22 | 3,23 350 1,13
1 20 10 10
2-3 1 50 0,48 134 270 3,62
2 21,13 | 11 | 10,13
3-4] 197 30 0,36 | 445 280 1,25
3 2475 | 12 | 12,75
4-A| 649 100 080 | 140 250 3,50
4 26,00 | 13 13,0
3-5| 0,25 50 0,22 | 3,23 230 0,74
5 2401 | 12 | 12,01
2-6 0,3 50 0,22 | 3,23 120 0,39 |
6 20,74 | 10 | 10,74
A 29,5 14 15,5
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Két luan: Ap luc cdn thiét tai ddu mang 1ué6i (diém A) d€ dua nude day di

cho mang luéi cdp nudc cong trudng dén diém ldy nuée & vi trf bat loi nhat
(di€ém 1) dam bao 4p lyuc ty do 1a 10m phai la: 15,5m = 16m.

- Tong t6n that 4p lyc doc dudmg tir diém A dén diém 1 (tinh theo con

dudng bét loi nhat) la: 9,50m.

Cau hoi 6n tap

- 1. Muc dich dung nudc trén cong truong xay dung?
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2. Tieu chudn ding nudc trén cong trudng xay dung?
3. Bac diém clia mang Iudi cap nudc cho cong trudng xay dung?
4. Trinh tu tinh toan mang luéi c&p nude cho cong trudng xay dung?



Chuong 5 -

HE THONG CAP NUGC
BEN TRONG CONG TRINH

- Muc tiéu: Phan loai duge cac dang so d6 clia hé théng cap nudc bén trong cong
trinh, ndm dugc cdu tao cac bé phan, céng trinh trong hé théng va c6 kha nang thiét k&
duge mang Iudi cdp nudc khu vé sinh, cong trinh don gian.

- Trong tam clia chudng nay la trinh bay cu tao va trinh ty thiét ké hé théng cép
nudic bén trong cdng trinh.

I. PHAN LOAI VA SO pO HE THONG CAP NUGC BEN TRONG
CONG TRINH

1. Khai niém chung

Heé théng cip nudc bén trong cong trinh la h¢ thong cdp nude duge phé
bi€n rong rai nhat bén trong cdc cong trinh. Hé thong cép nudc bén trong
cong trinh ¢6 nhiém vu dua nudc tir dudng ong dich vu ngoai nha dén moi
thi&t bi, dung cu vé sinh bén trong nha, k€ ci thi€t bi & vi tri bat loi nhat.
Muén dua nuéc dén moi dung cu vé sinh trong cong trinh hodc mdy méc
sin xudt thi 4p lyc va luu lugng cia dudng Sng ngodi nha phai di &€ cdp
nudc ddy di va lién tuc cho cong trinh. Néu luu lugng va dp luc trong mét
s6 gid nao dé khong ddm bao hodc hoan toan khong dam bao thi phai c6
bién phap khidc phuc béng cic cong trinh tang dp nhu mdy bom, cic cong
trinh diéu hoa v dy trit nhu bé chia, dai nudc.

Ngoai ra, dé hé théng cip nude lam viéc an toan cdn bd tri cdc thiét bi, van
khod trén hé thong cip nudc. Hé théng cdp nudc duge chia thanh mét s6 bo
phén véi cdc chitc nang 1am viéc khdc nhau theo mot t6 hop théng nhét va cau
thanh hé théng cap nudc.
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1.1. Cac bo phan cua hé thong cip nude

Cac b phan cia he thong cdp nude bao gém:

- Dudng ong dan nudc vao nha: Diing dé dua nudc tit dudng 6ng phan phéi
ngoai nha dén niit déng hé do nude.

- Nuit dong hé do nudc: Ding dé do lugng nudc tiéu thu trong cong trinh,
nit déng hé do nude goém c6: Mot déng hé do nude va mot s6 thict bi nhir; van
khod, van xa. Day la d6ng hé do téng lugng nude tiéu thu bén trong cong trinh.

- Céc dudng 6ng chinh cdp nude: Noi nir it déng hé do nudc dén cic
dudng ong diing cap nude. Dudng éng chinh déng vai trd quan trong trong hé
thong cdp nudc bén trong cong trinh. Tuy theo yéu cdu vé mire d¢ an toan cdp
nuée dudng Sng chinh c6 thé 1a: Mang luéi cut hodc mang luéi vong, ¢6 thé dat
¢ phia dudi san tdng 1 hay dua lén trén hdm méi.

- Cac duong Ong ding cap nudc: Ding d¢ dén nudc tir dudng Sng chinh cdp
nudc dira 1én cic ting nha.

- Cdc duong ong nhdnh cap nudc: Dan nude tir Sng ding dén cic dung cu
vé€ sinh trong nha,

- Cdc dung cu lay nudc va van khoa.

Ngoai ra con ¢6 két nudc, bé chita, mdy bom, tram khi ép... dé hé trg cho
sy lam viéc cila h¢ thong c4p nudc khi lwu lugng va 4p luc dudng Ong nude
ngoai nha khong dam bao thudng xuyén.

Mdi lién he gifta cdc bo phan clia hé théng cdp nude duge thé hién & so
d6 hinh 5.1

Két nudgc
= _
ST ST > BoOE
h Fh A F+-h
T b o TS o T o o 5 e
h h MR AR HF
—h &~ 0 5 5
BE chia & Hinh5.0:So0dé hé thoing cdp niedec
B '?[_2_ bén trong cong trinh
I —
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1.2. Cac ki hiéu cua hé théng cap nudce bén trong cong trinh

Khi thi€t k€ hé thong cap nuée bén trong cong trinh, thudng sir dung céic
ki hiéu trong hinh 5.2

(jng nudc di néi —0— Pong hé do nude
Ong nudc di ngam ’ F Van xd nude
% Vi nuée cho céc chau ria . Cat
b (Kho F: -
g EM;?[;%fl‘;n)}Van déng m& nude L Te )
o g —l| — NG&i bd ba (rac co)
—o—(Khong gian) .
—r— ( Mt bing) Van mét chiéu ¥ Con

Hinh 5.2: Cdc ki hiéu duong éng, phu ting

2. Phan loai hé théng cap nudc bén trong cong trinh

2.1. Phan loai theo chirc nang

Theo chic nang lam viéc chia ra:

- Hé thong cdp nudce an udng sinh hoat.

- Hé thdng cdp nude san xudt.

., - Hé thong cap nuéc chita chay.

- He thong cap nudc két hop.

C4 thé:

- K&t hop giita hé théng cap nudc sinh hoat va sdn xuat.

- K&t hgp giita hé thdng cdp nudc sinh hoat v chifa chdy.

- K&t hop giita hé théng cdp nudc san xudt va chita chdy.

- K&t hogp ca ba he thong.

2.2. Phan loai theo ap luc dudmg dng ngoai nha

* Hé thong cdp nuoc don gidn:

Hé thong nay duge dp dung trong truéng hop dp luc & dudng 6ng cdp nudc
bén ngoai nha hoan toan dam bao dua nudc ddn dén moi thiét bi vé sinh bén
trong nhd, ké ca nhitng dung cu vé sinh & vi tri cao va xa nhat cla ngo6i nha
(dung cu vé sinh bat lgi nhat).
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6ng chinh

. . Van xa nuéc
Ong dan nuéce vao

Hinh 5.3: S0dé hé thong cdp nudc don gidn

H¢ thong cap nude c6 bé nude trén mdi

H¢ thong nay 4p dung khi ap lyc cla dudng 6ng cdp nude bén ngoai khong
dam béo thudng xuyen, nghia I3 trong cdc gir dang it nude (ban dém), nude cung
cdp cho tat ca cdc dung cy v¢ sith trong nhi vA duy trir vao bé; con trong cac gidy
cao di€m ding nhiéu nuéc thi bé nude s cung cdp cho cdc thiét bi vé sinh. Nhur
vay, bé nudc lam nhiém vu du it nude khi thira (khr 4p luc beén ngoai cao) va
cung c&p nude cho ngodi nha trong nhimg git cao diém (dp luc bén ngoai yéu).

Thong thuémg ngudi ta thiét ké dudng 6ng len xuong bé chung 1am mat, khi d6
dudmg kinh 6ng phdi chon véi luwu lugng 16m nhat va trén dutmg ong dan nudc tir
ddy bé xucng ngudi ta thudng bé trf van mot chi€u chi cho nude xudng ma khong
cho nudc vao tir ddy b (vi n6 s& xdo tron cic can 6 day b€ 1am cho nuwée ban).
Bé nudc trén mai

= 2
e |
[ als s
, a Fin
ey rn s
L A M
[ 21 L 21 H
. Hinh 5.4: S0 do h¢ théng cdp
Ong dan nudc vao nice ¢6 bé nude trén mdi
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So d6 hinh 5.4 c6 thé bién déi theo dang khdc nhu sau: Nudc tir dudng 6ng
bén ngodi lén thang bé va nudc tir bé xudng mang ludi dudng Sng bén trong
nha (dudng 6ng Ién va tir b€ xudng rieng biét). Lic d6 dudng Sng chinh cap
nuwdc 6 thé & phia trén. So d6 ndy thudng c6 loi véi cdc ngodi nha xay dung
trong cdc khu nha nim & cudi mang ludi, phai tang 4p luc cuc bod va may bom
khu nha chay diéu hoa sudt ngay dém. _

Heé thong cdp nude c6 bé trén mai o6 wu diém 1a du trit duge luong nude 16m,
nude khong bi cat dot ngdt, tét kiém dién, cong quén 1y. Tuy nhién néu ding
dung tich bé qua 16n thi 4nh hudng dén két cdu cla nha; chidu cao cha bé qud Ién
thi anh hudng dén m¥ quan kién tric ngdi nha. Mit khic do nuée lwu lai trén bé
nén dé 1am cho bé bi déng ciin, moc réu va nudc & irén bé xudng sé bi ban.

Vi du: Ngoi nha 4 tang, dp luc & dudng dng nudc bén ngoai ban ngay la
18m, ban dém 12 20m thi chon so d6 ¢6 bé nudc mdi 13 hop 1y nhat.

* Hé thong cdp nuéc cé bé mdi va mdy bom (hinh 5.5)

Ap dung trong trudng hop 4p luc dudng 6ng ¢dp nudc bén ngoai hoan toan
khong ddm bao. Mdy bom Iam viéc theo chu ki, chi m& trong nhiing gi cao
diém dé dua nudc dén céc thiét bi vé sinh va dy trit cho bé nude. Trong nhimng
gi&r dung nudc it, bé nudc s& cung cap nudc cho ngdi nha. My bom c6 thé md
bang tay hoic tu dong.

Bé nudc trén mdi

= 9
—ot
(g 5 Th
[ | (o —h
h % h
F—F r‘-? r'-?-_"n
May bom

Hinh 5.5: S0 do hé thong cdp nudc 6 bé nudc trén mdi va mdy bom
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Vidu: Mot ngoi nha ¢6 4 tang. ap luc dubng Sng cdp nudc bén ngoai 1a
8 - 10m. nghia 14 chi ¢6 thé dam bao dua nude dén tang 1, vi vay chon so dé c6
bé nude va tram bom 12 hop 1.

* H¢ thong cdp nudc 6 bé' mdi, may bom va bé ngdm (hinh 5.6)

He thong nay dp dung trong trudng hop dp luc dudng Sng cap nudc bén
ngoai hoan toan khong dam béo va qud thap, dong thdi lvu lugng nude lai
khong day di (dudng kinh 6ng bén ngoai bé). Néu bom tryc té€p tir dudng ong
bén ngoai thi s& anh hudng den viec ding nudc cua cdc khu vyc xung quanh
(thudng xay ra véi cdc nhi cao ting m&i xay dung trong thanh phé cii). Theo
quy pham TCVN - 4513 - 88, khi 4p lIuc dudng 6ng cdp nudc bén ngodi nhod
hon Sm thi phai xay dung bé chira nuge. Bé thudng xay dung ngam dé du trir
nudc. Mdy bom s& bom nudc dua vaoe nha.

Bé niée trén mai

:cyA::}

Fh R i
- haR) s
4, H, A
A

gt

Bé chita ngdm

Hinh 5.6: S0/ d6 hé théng cdp nudc c6 bé nuce trén mai
mdy bom va bé chita ngdm

L
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* Chon so do hé théng cap nude trong nha.:

Trén day 1a mot s6 so d6 hé théng cap nude trong nha. Khi thiét k&€ can
nghién citu ki, so sdnh phuong dn (vé kinh ¢, k¥ thuat. tién nghi...) d€ chon
dugc so d6 thich hgp nhat, dam bao thoa min cdc diéu kién sau day:

- Stt dung triét dé 4p luc dudng 6ng cap nudc bén ngoaj.

- Kinh t€, quan 1y dé dang, thuan tién.

- Han ch¢ diing nhi€u mdy bom vi t6n dién va tdn ngudi quén 1y.

- Két hgp t6t v&i m§ quan ki€n tric cla ngoi nha dong thoi chdng én cho
ngoi nha.

- Thuan tién cho nguoi st dung.

1L CAU TAO HE THONG CAP NUGC BEN TRONG CONG TRINH

Heé thong cap nude bén trong cong trinh 12 su hop thanh cla cdc dudng
ong, cdc bd phan ndi 6ng (phu ting), cdc thi€t bi (van, voi...) v cdc cong trinh
pht trén nd (déng hé do nudc, bé nude, bom...) .

1. Dudng 8ng cap nudc va thiét bi quan ly

1.1. Ong cap nude

Yéu cdu d61 vdi 8ng cdp nudc bén trong nha la:

Bén, chong an mon, chdng tdc dung co hoc, trong fugng nho dé tén it vat
liu, chiéu dai 16n dé gidm mdéi 6ng. Lap rdp dé dang nhanh chéng, méi noi
kin. C6 kha niang uén cong, diic, han dugc dé dang.

* é'ng thép:

Trong s6 céc ong trong nha thi 6ng thép thong dung hon ca vi né dat duge
nhiing yéu cau trén. Ong thép trong nha chil yéu la dng thép trdng k&m dai 6m;
dudng kinh duge 1ay theo duong kinh trong cua 6ng ¢6 cic ¢d sau: 15, 20, 25, 32,
40, 50, 65, 80, 100mm. Ldp kém phi ca bén trong va bén ngoai thanh 8ng cd tac
dung bao vé cho dng khoi bi an mon va nudc khdi bi ban vi gi sit (nhat 1a nude
néng ¢6 nhiéu oxy, dé oxy héa kim loai). Déi véi cdc nha san xuat, cd thé dung
ong thép den dé [am dudmg éng cap nudc bén trong nha (6ng khéng trang kém) cé
chiéu dai 4 - 12m va dudng kinh 100 - 150mm. Ong thép ché tao trong xudng cé
thé la loai thong thudng c6 4p luc cong téc nhd hon 10atm hoic loai ting cudng 4p
luc cong tac 10 - 25atm. Tuy nhién cén c6 bién phap chéng an mon, nhét 1a d6i
véi dudng 6ng chinh dat trong dat khi muc nude ngdm cao.
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D¢ ndi dng thép v6i nhau, ngudt ta thudng ding phuong phdp han hosc
ren. Diing han thi bio dam méi néi kin, bén nhung t6n dién, que han va ddi hoi
chat lugng han cao. Do vay, phuong phép nay thuong ding véi ong thép den c6
dudng kinh 16n. Phuong phdp néi béng ren 1a phuong phdp chi y&€u dé ndi cic
dudng 6ng bén trong nha. Khi d6 nguoi ta ché tao sdn cic phu ting c6 ren phia
trong roi lip vao cde ong nudc ¢ ren phia ngoai. Trude khi van ren vao véi
nhau, ngudi ta phai quan quanh ché ren phia ngoai 6ng meét it sgi day cho chat
va kin méi ndi, r6i quét mot 16p son chdng gi len ché ren (vi khi ren, 16p k&m
bi tréc di). Ren 6ng ¢4 thé theo kidu rang cua thing hoac kiéu rang cua xién
dam bao chic chan hon, diing khi ap luc Ién.

* O}zg chat déo:

6ng chét déo diing dé xay dung mang luSi bén trong nhi c6 rit nhiéy uu
di€m: D6 bén cao, ré, nhe, tron, do dé kha nang van chuyén nudc nhanh (tang
so v6i cic loai 6ng khdc tir 8 - 10%}; chéng xam thuc va chiu tdc dong co hoc
tot, ndi 6ng dé dang, nhanh chéng. Ong chat déo thuong ldm bing hai loai
nhira hod hoc chinh I3 polyétylen (PE) va polyclovinin (PVC). Vige néi ong c6
thé thuc hién bing phuong phdp ren, han, din keo dén. Ong chat déo loai PE
khong sir dung trong trudng hop nhiét dé ctia nuée 16n hon 30°C. Chiéu dai éng
chét déo thudng [ 4m. Duong kinh 6ng tinh theo dudng kinh ngoai ¢6 céc c&
sau: 21, 27, 34, 42, 48, 60, 76, 90, 110mm...

* Cdc bo phdn néi ong.

D¢ n6i céc doan ong, ta thudng diing céc phu tung bing thép, gang, chit
déo va c6 cdc c& dudng kinh khdc nhau, Déi véi 6ng thép trang kém, phu ting
thudng bang thép hoic gang duge ren rang trong d€ n6i cic ddu 6ng ren rang
ngoal. Vdi céc 6ng chat déo, phu tong thudng bing chat déo, c6 rang ren trong,
ngoai hodc miéng bat (ddu loe), ta thudng cé céc loai phy tung sau:

- 6ng l6ng (mang song): Ding dé néi hai éng thang ¢6 duding kinh
bang nhau.

- Con: Ding dé n6i hai ong thing hang c6 dudng kinh khic nhau.

- Ric co (bo ba): Diing dé néi cdc loai Ong thing trong trudng hop thi cong
khé khan (vuéng két c4n nha nén khong xoay 8ng vio ren duoc hoic ding khi sira
chifa 6ng...).

- Thong tam (t&): Ding dé néi ba nhdnh ong (nhénh 18 vudng géc véi nhinh
chinh). Pudmg kinh ba nhanh c¢6 thé bing nhau hodc ¢6 thé khic nhau. Nhinh &
bao gidr dudng kinh cling nhé hon hodc bang dudng kinh nhdnh chinh. Hai nhdnh
théng ¢6 dutmg kinh luon bang nhau.
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Réc co va kép

Hinh 5.8: Cdc phu kién n6i 6ng nhua
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- Thong 11t (thap): Ding dé ngi haj Ong cat nhau vudng gée. 4 nhank cla
thong it ¢6 duemg kinh bang nhau hoac hai nhinh thang bing nhau titng doi mot.

- Cit: Ding d¢€ n6i 2 day ong gap nhau 90", 135°, dudmg kinh bing nhay
hodc khidc nhau.

- Nit (bu long): Diing dé bit tam tho mot dau 6ng ma sau nay cé thé nei
dai thém. .

- Kép: La doan 6ng ngdn dugc ren trude 2 d4y diung dé noj lién 2 phu ting
hoac phu ting v6i van.

1.2. Thiét bi quan ly

* Dong hé do meoc -

- Nhiém vy chinh: X4c dinh luong nudce tiu thu dé tinh tiéq nudc.

- Nguyeén tac lam viee: Dé xic dinh hru lugng nudc tieu thu cho ngoi nha,
hién nay ngudi ta sir dung thong dung nhit loat dong hé do nudce v e, Ciu
tao dong hé dua tren nguyén tac luu luong nudge 1 fe thuan véi toc do nuée
chuyén dong qua dong hé.

- Viuf 13p dat: Nuge dong hé do nude gém déng hé do nudc va céc thist bi
phu tiing khéc nhu: Cic loai van déng ma nudc, van xa nudc, cic bé phan noi
ong... Niit déng hé do nude thudng b6 tri trén dudng din nude vio nha sau khj
di qua tudng nha khodng 1 - 2m va dat & nhitng noi cao rdo, dé xem xér. Thong
thudng, ngudi ta hay bs tr{ ndt dong hé do nude & dusi gam cdu thang, trong
tang hdm, trong h§ nong dudi nén nha téng mot (¢6 thé & hanh lang nhung
khong qua phong &), c6 nap day cé thé md ra dugc. Trong trudng hop c4 biét
cling ¢4 thé bo tri & ngoai tuong nhi. Dé viec thi cong dugc dé dang nhanh
chdng, ¢6 thé ché tao sin cdc hop be tong dat toan bo nit dong hé trong dé.

- Nhiém vu: Ding dé déng mé timg doan riéng bigt clia mang lugi c4p
nude va cho nudc chay theo 2 chiéu,
- Vat lidu ché 1ao: Dong. inox, gang; khi duding kinh nho hon hodc béng

100mm thi dwoc ché tao ren trong dé ndi vdé; ong ren ngoati, khi dudng kinh I6n
hon 100mm thudng ché tao mit bich.

Van 2 chiéu thudng duoc bé trf nhitng vi tri sau: Trén dudng ong din

aude vao nha (trudc va say déng hé do nuéc); tren dudng dng hit va ong day
clla mdy bom; trén duong ang din nudc len bé mdi va bé mdi xusng. Day
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cdc 6ng nhdanh din nudc dén cic thiét bi vé sinh. Phia trudc cac thiét bi vé sinh
can thuong xuyén stra chita bao dudng (binh nudc néng, mdy giit, két nudc bé
xi, voi trén).

Hinh 5.9: Van va voi nudc truc néi
a.Van diéu khién déng hé; b.Van chdn F-F; c. Van chin M-F;
d,e,f, g. Cdc loai voi.

e (=)

Hinh 5.10: Van truc chim
a.Van cua; b. Md; c. Déng; 1. Tay quay; 2. Truc; 3. Hép xdm;
4. Chup bdo vé; 5. Cia truot; 6. Than; 7. Mdt tua cita van.
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Cac loai van, voi truc néi va van truc chim xem hinh 5.9 va 5.10.

*Van I chiéu:

Nhi¢m vu: Chi cho nuéc chay theo 1 chidu nhat dinh. Khi nuée chdy ding
chiéu, ludi ga hoac clra s& m& va cho nude chay qua. Khi nuéc chay nguoc
chiéu, ludi ga hoic cira s& déng v cit nude.

Trén mang ludi cap nude bén trong cong trinh, van 1 chiéu thudng dat &
nhiing vi tri sau:

- Trén dudng ong ddy ciia may bom dé trénh nudc don lai banh xe cong tac
lam déng co quay nguoc chiéu sé gay chéng hong; cudi ong hiit dé giit nude
moi bom,

- Trén dudng 6ng din nuéc vao nha (khi nhi ¢6 bé trf bé mai) dé trong gid
cao dim nudc khong chay ra dudmg ong ngoai nha.

- Trén dudng nudc lanh vao binh nudc néng d€ giit cho nudc trong binh
ludn day (bao vé ro le nhiét trong binh khong bi héng va khong cho mrée néng
trong binh chay vao dudng cap nudc lanh) v.v.

V€ cdu tao, van 1 chiéu c6 4 loai:

- Van kieu 5 xo.

- Van cira ban Ié.

- Van ¢6 clra nang theo chiéu nim ngang,

- Van ¢6 cira nang theo chiéu thing ding.

Van | chi€u clra bin 1é va van ¢6 cira nang theo chiéu nim ngang chi yéu
lip & vi tri ndm ngang.

Van | chi€u ki€u 16 xo va van ¢6 cira nang theo chiéu thing dig thudng
duoc lap theo phuong thing ding. \

Cic loai van 1 chiéu xem hinh 5.11 (trang bén).
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vy

Hinh 5.11:Van I chiéu
a.Van 1 chiéu kiéu 16 xo; b.Van bdn Ié;
c.Van I chiéu kiéu nang theo chiéu ndm ngang;
d.Van 1 chiéu kiéu nang theo chiéu thdng dimg.

1. Cita van; 2. Mdt tua cita van.
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* Van phao hinh cdu:

Nhiém vu: Ding dé tv dong déng nudc khi ddy theo nguyén ly don bdy,
thudmg duoc dit trén dudng 6ng din nudc vao bé chita ngdm, bé nude trén méi,
két nude bé xi. Khi nudc ddy, phao ndi lén va déng chat 1udi ga cat nude. Phao
thudng 1am bing déng hodc chat déo, dudng kinh tir 10 d&€n 30cm.
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Hinh 5.12: Van phao
L ('j'ng mise ra; 2. Mdt tua; 3. Ren; 4. Dém tua; 5. Tdm dém;
6.V than; 7. Cam; 8. Chét; 9. Dén bdy; 10. Ren.

* Phao dién:

- Nhiém vu: Déng va ngit mach dién ciia bom theo muc nuéc trong bé,
thudng duoc 1dp trong céc bé chita nuéec ngdm hodc bé trén mai.

- Cfu tao: Gém c6 1 role dién va 2 qua phao dugc ndi véi mang ludi dién
trong nha dén & cim, cdu dao cila bom.

2. Thiét bi dung nuéc

* Véi nudce:

La thiét bi lap trén dudng 6ng tai chd cdn 14y nudc. Vat liéu 14 dong, thép
ma, inox.

Vi trf lip dat: San trudc cira nha, trong khu vé sinh va cdc vi tri can l1ay nudc.

CAu tao vdi: C6 2 loai van va gat.

* Chdu rira mdt:

Thudng duoc ldp bén trong hodc ngoai khu vé sinh dang treo trén tuong.
Trong khu vé sinh, chau rira mét thudng bd tri gan cira ra vao (thuén tién cho
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ngudi sir dung). Cdc loai voi nudc duge 1ap & mat trén cia chau, néi véi dng
cdp ch& bang cdc 6ng mém hoac ng cing.

Cao d¢ treo chau va 6ng cdp nudc chd theo hinh 5.13, dudng kinh 6ng chd
D = 15mm.

+_+
N L

e

NG
—Néngo oL/E.mh
A 15(!

500 - 550

800 - 850

\ San
L7%‘//////

Hinh 5.13: Chdu rita mdt

*Voi sen tdm:

Lap trong phong vé sinh hoac trén bdn tim. Néu bs trf trong khu v¢ sinh, cin
co khoang khong gian rong d€ sir dung (800 x 800mm). Néu bs trf trén bén tam,
c6 thé dit & gilta bdn hoac dudi bén. C6 2 loai: voi lanh hoac voi trdn néng lanh.
Vitri lap dat 6ng chd theo hinh 5.14. Ong cdp cht D = 15Smm (ren trong).

Lanh
e T
~
Noéng 800 - 900
San

-

) Hinh 5.14: Vi sen tdm
* Chdu bép:

Thuong lam bang inox, chiéu réng B = 400 - 500mm, chiéu dai L = 500,
800, 1200, 1500mm; dugc bo tri trén mat ban bép. Chiéu cao tir mat san dén
mat chau: 700 - 750mm.
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Vai cap nude ¢6 2 loai:

- Loai gan trén tuomg, 6ng chey cdp nudc ging nhu voi sen tim,
- Loai gén trén chau, ong chd cdp nude 21ong nhu chau rira mat.

Né&u Ia chau b&p ¢6 hai hé rira thi vi tif cdc 6ng che ¢ap nudc & chinh giira
hai chau. Vdi chau bep 6 gée quay 0 - 180" theo phuong ndm ngang dé c6 thé
cp nudc cho ca haj chau.

* Binh nucie nén 8.

Binh nudc néng cé dang hinh tron hoac hinh vuong. Vo duoe 1am bing
nhua mau tring. than binh fam bang thép trang khong gt. Dung tich binh: 10,
20, 30, 50 lit. Giira than binh vi vo la 16p soi beng thuy tinh diing d€ giir nhiét

€an nude trong binh).
Binh nudc néng thudng dugc treo trong khu v¢ sinh, bép g4n cdc thiét bj
ding nuéc néng. Cao do treo binh va 6ng ¢dp chiy theo hinh 5.15.

Dutng T] 1] Dutng ™

nudc néng 00 O nudc lf_l_ﬂ_h

/F

2000

1800

San
rd P P 7 Vd I P Iy

Hinh 5.15: Binh nuéc nong
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* B¢ xi bét:

Thudmg dat trong khu v¢ sinh gan 6ng ding thodt nudc. 6ng cép nudc cho
két xi thudng & ddy két. N&i ong cap cher v6i két nude thudng béng 6ng mém.
Cao d6 Ong chd cp nudc theo hinh 5.16.

N
Két xi
e Nip be §
A
,\, — %
Ong cédp nude ches D15 o
el %-]
5 \) @
| A |
Be'xi bét
700 - 730
L |
1< 2

Hinh 5.16: Bé xi bét

3. May bom va bé nudc trén mai

3.1. May bom

* Coéng dung: Ding d€ tang dp luc dwa nudc vao trong nha khi dp lyc nude
ngoai nha bi thi€u (thdp); bom nuéc chita chdy cho ngoi nha va tang dp lyc cho
cdc nha cao ting.

Thudmg diing loai mdy bom ly tdm; khi thi¢t ké cén ¢6 mdy bom dy trif.
Muén chon mdy bom phéi biét hai chi tiéu co ban la lugng nude bom Q, tinh
bing m'/h v dd cao bom nudc H,, hay p lyc cot nuc mdy bom tinh béng m.

Lugng nudc bom bing luu lugng nude tinh todn 16n nhét caa ngdi nha. Khi
¢6 chdy, luu lrgng bom bing luu lugng nude sinh hoat va chita chdy.

* P6 cao bom nudc:

H=H,+H;+H,+H,+H, , m, (5.1)
trong d6:
H, - Chiéu cao hiit nu6c ciia bom (chi€u cao hinh hoc tir mét nudc
thap nhat dén truc may bom).
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H, - Chiéu cao day nudc (chiéu cao hinh hoc tir truc bom dén dung cu
vé sinh & diém bat loi nhat).
H,, - Tén that dp luc doc dudng trén dudng éng hit va 6ng ddy.
H,, - Ton thét cuc bd qua cdc phu ting thiét bi trén dudng ong hiit va ddy.
H,, - Ap luc du ra & ddu vdi tai diém bat 10i nhat.
(trong hé thong cdp nuéce sinh hoat: H, = 20 - 30% H,
_ Chita chdy: H., = 10% H,,
- Hén hop: H,,, = 15 - 20% H ).

3.2. Bé nu6e trén mai

* Chiic ndng cita bé nude trén mdi:

Khi dp luc ciua dudng dng cdp nude bén ngoai khong ddm bao thudng
Xuyén thi hé¢ théng cdp nudc bén trong nha cin ¢ bé nuée. Bé nuée ¢6 nhiém
vu diéu hoa nudc, titc 1a dy trit nude khi thira va cung cap nudc khi thiéu, déng
thdi tao 4p lyc dé dua nude t6i cdc noi tiéu ding. Ngoai ra, bé nudc con phai dir
trit mot phdn lugng nudc chira chdy trong nha.

* Xic dinh dung tich va chiéu cao ddt bé nuéc:

- Xdc dinh dung tich bé nuéc:

Dung tich toan phan cia két nudc xéc dinh theo céng thic sau:

W, =K. (W, +W._), m*, (5.2)

trong 4o:

W, - Dung tich di€u hoa cla két nuéc,

W,. - Dung tich nudc chita chdy (néu cd) 14y bang luong nudc chita
chdy trong 10 phit khi van hanh bang tay va 5 phit khi van hanh ty dong.

K - He s6 du trit k€ dén chiéu cao xay dung va phin cin ling & d4y
bé nuée, K=1,2 + 1,3.

Dung tich diéu hod W,, c6 thé x4c dinh nhu sau:

+ Khi khong diing mdy bom: W, 13 tong lugng nuéc tiéu thu trong nhitng
gi& cao diém (lic dp luc bén ngoai khong dd). Mudn xdc dinh cdn phai biét
ch& d¢ ti¢u thy nude cho ngéi nha @6, Khi khong 6 sd liu day du, ¢ thé lay
50 - 80% luu lugng nude ngay dém Q, .

+ Khi dung méy bom: Theo kinh nghiém, W, khéng duge nho hon 5% hou
lugng nuéc ngay dém Q,,, tinh cho ng6i nha khi mdy bom md ty dong. Con khi
may bom m¢ bang tay W, = (20 + 30%) Q,,,. Trong cic ngoi nha nho, lugng
nude dung it, cho phép W, = (50 + 100%) O, .
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+ Theo ch¢ 46 md mdy bom: Ap dung cho mdy bom déng mé& tv dong theo

cong thuc sau:
Wau=0,/2n, m' | (5.3)
trong do:
0, - Cong suat mdy bom, m*h
% - 86 lan m& mdy bom trong mot gidy (2 - 4 1an).

Dung tich bé nudc khong nén 16n quéa 20 - 25m”, vi néu 16n qud s€ lam tang
tai trong cla ngoi nha, dnh hudng dén két cdu clia ngoi nha. Khi dung tich bé
qué 1ém 6 thé chia 1am nhiéu bé. b6 tr & nhidu khu v€ sinh trong nha.

Chicu cao dar bé nudc: Puge xic dinh trén co s& bao dam ap luc d€ dua
nudc va tao ra dp luc ty do di & thiét bj vé sinh bat loi nhat (theo dudng Sng).

Trong cdc ngoi nha & gia dinh va nha cong cong, ngudi ta thudng dat bé
nude ngay trén mdi nha hodc dat trong hdm mat. Nhu vay 4p luc tv do va luu
lugng nudc & cdc thiét bi vé sinh & trén s& bé hon & cic thigt bi vé sinh tang
dudi. O cdc nha cong cong, dac biet khi yéu ciu dam bdo du 4p luc tr do &
thiét bi v¢ sinh tdng trén ciing cdn phai dat bé & diing vi trf thiét k&, ¢6 thé cao
hon mdi nha. Tuy nhién néu dat bé nudc cao qud sé khong o6 loi vé két cau
cling nhu my quan, ki€n tric cba ngdi nha. Khi d6 c6 thé chon dudng kinh ong
dan nudc 16n hon.

Truong hop khi dudng dng chinh bé tri & phia dudi nha, ngudi ta thudng thiét
k¢ dudmg dng nudc 1én xudng bé cd dudng kinh Sng ddng nhat tir trén xuéng dudi,
tinh todn trén co s& van chuyén duge luu lugng nude tinh todn I6n nhat,

* BS tri va cdu tao bé nudc:

Trén mat bang, b€ nudc c6 thé c6 dang hinh chir nhat, hinh vuoéng, hinh
tron... Két nude c6 thé dat & trén mdi nha, & ham madi, & 18ng cau thang, & néc
khu vé sinh.

- B6 i ¢ long cdu thang: C6 1¢i vé chiéu cao, tan dung dugc két cdu cla
nhd nhung t6n dudng 6ng (xa khu v& sinh), khong kinh t&, tén that 4p luc 16n.

- B6 tri ngay trén néc khu vé sinh: Tiét kiem dudng ong, tn that dp Iuc
giam. Trudng hop néu bé nudc bi ro ri thi khong anh hudng 1im dén sinh hoat
cling nhu my quan cua ngét nha.

B¢ nude c6 thé xay bing gach, bé tong c6t thép hoic inox.

Ding gach - bé tong can c6 bién phip chéng rd ri nudc qua thanh va day
két nuéc. Khi dé c6 thé lang miu vita xi mang hoic trét vita xi mang cé trén
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bot chéng 4m, chéng tham. Ché ong qua fuong bé tong phai 1am 14 chan (vanh
dai) bang thép han vao éng dé tranh ro 1.

Hién nay, trong cdc nha & gia dinh, cong trinh cong cong, ngudi ta
thudng diing cic loai bé nuéc inox ché tao san, dung tich tir 0,5 - 10m>. Viéc sir
dung b€ nudc inox c6 nhiéu wu diém: Gim duge tai trong ban than, két cau
gon nhe, vi trf 14p dat linh hoat, han ché dugc hién tugng moc réu trong thanh
b€, phil hop cidc dang nha & cii tao, sita chira.

B nu6c ¢6 thé gén lién véi ket cau msi hodc dat trén san d& bing gb, be
tong hodc cdc cot dd néu qud cao. Khoang céch giita céc bé nudc, gilta thanh
bé vdi cdc ket cau cta nha 0,7 - 1,0m.

* Cdc thiét bj, diwomg 6ng cita bé mdi (hinh 5.17)

o~

_4b 1=0,02 d

Hinh 5.17: Cdu tao bé nuse trén mdi

trong d6:

a - Dudng ong din nudc Ién bé cé thé 1a | hodc chia 1dm nhijéu dudng
6ng. Trén dudng 6ng 6 b6 tri khéa vi van phao hinh cu, thuong dat cich dinh
b€ 100 - 200mm.

b - Dudng 6ng din nudc ra khoi bé cé thé chung hoac riéng véi duomg
dén nudc lén bé. Trong trudng hop dudng 1én bé va tir bé xuéng chung lam mot
thi trén dudng ndi giita hai ong len va Xudng c6 b6 trf van mot chidu dé nude
khong vao tir ddy bé, tranh xdo trén can trong bé. Ong dén nude ra khéi bé
thudng dat cich ddy bé 100mm.

C- 6ng tran diing dé xa nudc di dé€ g4é phong khi van phao hinh ciu hdéng
1am tung nép bé hodc nudc chay lenh ling ra méi nha, thudng dat cao hon muc
nuGe trong b€ 50mm. Pudng kinh ong tran bang 1,5 - 2 lan dudng kinh 6ng lén
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bé; phéu tran phii 16n gap 2 - 3 lin dudng kinh 6ng dn nudc Ién; Sng tran
dugc ndi véi dng thodt nudc.

d - Ong x4 cin ¢6 dudng kinh 40 - 50mm dat & ché thap nh4t clia ddy bé dé
xa cin lang, rong réu khi thau rira bé... va thuding néi véi ong tran. Trén ong x4
cén c6 b6 tri van déng ma khi cén thiét,

e - Cita bé thudng cé hinh vuéng hoic chit nhat. Kich thuée cic canh
> 500mm. Cira bé thudng c6 nap ton day.

III. TINH TOAN THUY LUC HE THONG CAP NUGC BEN
TRONG CONG TRINH

1. Tinh toan thuy luc

Muon thiét k&€ mang luéi cép nudc bén trong cong trinh, ta phai tién hanh
cac budce:

*Vach tuyén va bo'tri duong ong cdp midc bén trong cong trinh:

Mang luéi cdp nudc bén trong cong trinh gédm: éng chinh din nude vio,
éng ditmg din nudc len cic tdng, 6ng nhdnh dén nudc t6i cdc thiét bi vé sinh.
Yéu ciu ddi véi viéc vach tuyén Ong bén trong cong trinh la:

- Dudng 6ng phai di t6i moi thiét bi vé sinh bén trong cong trinh.

- T6ng chiéu dai dudng éng ngin nhat.

- D& gén chat 6ng véi cic két cdu cla nha.

- Thuén tién dé dang cho viéc quan 1y thi cong mang lu6i.

- Bao ddm m¥$ quan cho ngdi nha.

* Tinh todn mang luci:

Vigc tinh todn mang ludi, co ban 12 xic dinh duge 4p lyc cia mang ludi
yéu.cdu dé c6 thé dua nudc 16i moi dung cu vé sinh (k€ ca dung cu vé sinh & vi
tri cao, xa nhdt) trong cong trinh; tir d6 so sdnh véi dp luc dudng éng thanh pho
xem c¢6 ddm bao khong ma quyét dinh phuong dn thiét k€ loai hé théng cép
nudc nao cho hgp 1y nhat.

- N€u 4p luc yéu ciu ciia mang luéi xdc dinh dugc nhé hon dp luc ty do &
dudng 6ng thanh phd, ta chon hé théng cap nudc don gian.

- Néu dp lyc yéu cau cia mang ludi x4c dinh duge 16n hon dp luc tv do &
dudng Ong thanh phd, ta chon hé théng c&p nude c6 bom tang 4p va b€ nudc
trén mai dé dam bao 4p luc yéu cau.

91



Viéc co ban thd hai 13 cin cif vio Jwu luong cdp nudc bén trong cong
trinh, luu lugng nude di trong cdc doan ong dan, ta chon dudng kinh dng dén
cho hop 1y, kinh t€, di kha ning tai mot lugng nudc theo yéu cdu sir dung bén
trong céng trinh.

L.1. Tinh 4p e yéu cau clia mang lui cip nwée bén trong cong trinh
H,=Hy,+H,+H,+Zh,+H, (m) (5.4)
trong dé:

H, - Ap luc yéu cau cha mang ludi cdp nude bén trong nha hay éap
lyc cén thiét cho ngodi nha, tic 13 4p luc tu do can thiét clia dudng 6ng cdp nude
ngoai nha tai chd dan nuéc vao ngdi nha, dim bio dua nude t6i moi dung cu
thiét bi.

H;;, - Chiéu cao hinh hoc dua nuée tinh tix truc dudng Sng ngoai
nha t8i dung cy, thit bi & xa nhét va cao nhat, m.

H,- Aplyc trdo (4p luc du) cn c6 cha céc thist bi, dung cu diing nuéc.

Voi nuéc va cdc dung cu vé sinh: H,, = 2m (161 thiéu I3 1m)

Mang lu6i tim hoa sen: H,, 161 thiéu 13 4m.

Chu ¥: Chi 14y thiét bj nao & di€m bt loi nhat,

H - Ton that 4p luc qua déng hé do nude, m.
Hy = SQu2 (5.5)
trong dé:
Q, - Luu lugng nude tinh toan, I/s. O, phai thoa mén diéu kien:
QoinS Qi € Qi
Qyin - Luu lugng nhd nhit cho phép di qua ddng hé do nudc.
Qe - Luru lugng 16m nhat cho phép di qua déng hé do nude.
S - Tro khdng cta déng hé do nude, I/s.

Bdng 5.1. C3&, luu liegng va déc tinh dong hé do nuoc

Cédong hd | Luwu lwong dae Liru lugng cho phép (I/s)
Loai ddong hé N
D (mm) trung (m’/h) Quax Quin
Loai canh guat 1> 3 0.40 0,03
c
(truc i )q : 20 5 0,70 0,04
He qung 25 7 1,00 0,055
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32 10 1.40 0,07

40 20 2.80 0,14

50 70 6 0.9

80 250 22 1,7

Loai tudc bin_ 100 450 39 3,0
(truc ngang) 150 1000 . 100 4,4
200 1700 150 72

| 250 2000 223 10

Bdng 5.2: Sirc khdng cua déng ho do nuoc

Ca
dong | 15 | 20 | 25 |32 40 50 &0 100 150 200 | 250
ho

S [144]518|265|1,3(0,32| 00265 |21.107|67.10%|13.10°| 4,5.107 | 2.10°%

Zh, - Téng tén that 4p luc ma sdt theo chiéu dai 6ng; tinh tir diém noi
dudng ng v6i dudng dng cdp ngodi nha t&i dung cu, thiét bi & diém bét loi
nhat (m).

h,, - Ton that doc dudng ting doan 6ng:

h, =il (5.6)

i - Tén that trén mot don vi chiéu dai phu thuée vao dudng kinh ong, luu
luong nude di qua éng, tdc do chdy ciia nude trong ong (Tra bang phu luc cudi
gido trinh).

! - Chiéu dai doan 6ng, m.

H., - Tong ton thét dp luc cuc bo do céc thiét b lap véi dudng ong gay ra, m.

Trudng hop h¢ théng cép nudc bén ngoai nha ¢ bom thi dp luc clha mdy
bom ciing chinh 1a dp luc c4n thi€t cho ngdi nha. Trong cong thifc tinh ap lyc,
yéu cdu thanh phin H,, tinh tir muc nude thap nhat trong bé t6i dung cu thi€t bi
O vi tri bat lgi nhit.

Néu bom nudc truc 1i€p tir dudng 6ng ngoai phd ¢d dp luc sdn dam béo
thudong xuyén H,, thi do cao bom nudc cia mdy bom s€ la:

H,=H,-H, (m) (5.7)
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1.2. Tinh hru lugng cho timg doan éng

Khi thiét k€ mang ludi bén trong cong trinh cin phai xdc dinh dugc luu
lugng nudc theo yéu cau, luu lugng ciia cde doan dng dan nwdce vao cong trinh.
Trén cd s& d6 tién hanh lua chon dudng kinh ong tirng doan va toan mang ludi
cho hop 1y, kinh t&€ va dam bao cung cdp nudc day du dén nai st dung.

Cong thirc tinh luv lugng cho timg doan dng ciia mang ludi phy thude theo
ting loai cong trinh.

* Céng trinh kiéu nha d, biét thy:

Céc loai cong trinh ndy tiéu thu nude khong theo mot gir nhat dinh, khéi
luong it.

Q,= 02 “/IN +KIN (1/s) (5.8)
trong do:

0, - Luu lugng nude tinh toan cho tiing doan 6ng, I/s.

a - Dai lugng phy thudc vao tieu chuan ding nudc.

Bdng 5.3: Tri 56 a phu thudc vao tiéu chudn ding nuéc

Tiéu chuan dung

. N 100 | 125 | 150 | 200 | 250 | 300 | 350 | 400
nude I/'nguoi/ngay

Tri s6 a 22 12162151214 205} 2 1,9 | 1,85

2N - Téng s6 duong lugng cdc dung cu thiét bi ma doan &ng tinh todn phuc vu
(cdc dung cu thiét bi phia sau doan dng tinh todn, theo chiéu nude chay).

Pé viéc tinh todn sit véi thuc t€ va bao dam cung cdp nudc day di, lugng
nude tinh todn phdi x4c dinh theo s6 lugng cdc dung cu, thi€t bi bd tri trong
cong trinh, Vi méi thiét bi tiéu thu mét lwgng nude kKhdc nhau, dé dé tinh todn,
ngudi ta dua tat ca cdc lwu lugng ay vé dang luu lugng don vi tuong duong goi
tit 1a dwong lugng don vi. Mot duong lugng don vi tuong Ung vdi luu lugng
nude 1a 0,2 1/s cha mot vdi nudc & chau ¢b dudng kinh 12 15mm. Luvu luong
nudc tinh todn va tri s6 duong lugng cla céc thi€t bi v¢ sinh dugc cho trong
bang 5. 4.
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Bdng 5.4 Luu lupng nuoc tinh todn, tri s6 duong luong,
duomg kinh ong néi voi cdc thiét b vé sinh

Tri so Luu krong l Puimg kinh
Loai dung cu vé sinh lu?;::r:iin tinnhuf;én th?;gb?i:;vs?;lh
vi ()/s) (mm)
- Chau giat, chau rira 1 0,2 15
- Vi nudce chiu rira mat 0,33 0,07 15
- Vi nudc cla au tiéu treo 0.17 0,035 15
_ Ong rira mang tiéu cho mot mét dai 03 0,06 i5
- Vbi nurde két be xi 0.5 0.1 15
- Bo vdi tron bén tam 1,5 0,3 15
- Chéu vé sinh phu nif 0,35 0,07 15
- Mot voi tim hoa sen (dat theo nhém) 1 0,2 15
- Mot vdi tim hoa sen bd tri riéng trong | 0,67 0,14 15
tirng phong vé sinh
- Vbdi nuéc rira tay trong phong thi 0,5 0,1 15
nghiém
- Vbi rita nudc bdn trong phong thi 1 0,2 15
nghiém
- Voi nuéc udng 0,17 0,035 15
- Voi nudce ria san nha 2 0,4 20-25
- Vi nude tudi vudn 4 0,8 25-32

K - Hé s6 phu thudc vao t8ng s8 duong lugng cla cdc dung cu vé sinh ma
doan &ng tinh toan phuc vu.
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Bang 5.5: Hé s6' K phy thudc vao téng sé duwong hong
cia cdc dung cu vé sinh

86 duong lurgng Héso K
Dén 300 0,002
301 - 500 ' 0,003
501 - 800 0,004
801 - 1200 0,005
trén 1200 0,006

Pé don gian cho viéc tinh todn ngudi ta ¢ thanh lap bang hru lugng nudc
_ tinh todn (I/s) cho cdc cong trinh kiéu nha &, biét thy khi biét téng s& duong
lugng va tieu chudn ding nudc.

Bdng 5.6. Luu lugng nudc tinh todn (lis) cho cdc cong trinh kiéu nha 6,
biét thu khi biét t6ng so' dwong lwong va tiéu chudn ding niéc

Luu luong nude (I/s) Luu luong nudc (I/s)
theo tiéu chuan dung nuée theo tiéu chudn dung nuée
N I/nguoi/mgay N Imgudi/ngay
100 125 150 100 125 150
a=2,2 | A=2,16 | a=2,15 a=22 | a=2,16 | a=2,15
2 0,28 0,28 0,28 140 2,21 2,29 2,30
3 0,34 0,34 0,34 160 2,33 2.42 2,44
4 0,37 0,39 0,39 180 2,47 2,56 2,58
5 0,41 043 043 200 2,63 2,74 2,76
6 0,46 0,47 0.48 220 2,70 2,86 2,90
7 0.5 0,50 0,50 240 291 3,02 3,06
8 0,53 0.54 0,55 260 3.03 3,14 3,18
9 0,56 0,57 0,58 280 315 328 3,33
10 0,57 0,60 0,61 300 3,26 3,40 343
12 0,64 0,65 0,66 320 3,74 3.89 3,90
14 0,7 0,72 0,73 340 3,87 3,99 4,02
16 0,74 0,75 0,76 360 390 4,12 4,14
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¥ Logi cong trinh nha tgp thé va cong céng:

GOm cdc loai nha: bénh vién, nha & ta

dudng, trudng hoc, co quan hanh chinh...
Cong thitc x4c dinh luyu lrong tinh todn cho timg doan 6ng:

Q,= 02.a\/IN ,

trong dé:
Q. - Luu lugng nudc tinh todn, Is.

2N - Téng s6 duong lugng cia céc dun

phuc vu.
@ - He s6 phu thudc vao chitc nang ciia ngoi nha.

I/s,

Bdng 5.7: Tri s6 ciia o

18 0,78 0,80 0,81 380 4,12 4,28 4,32
20 0.82 0,84 0,85 400 4,25 4,32 4,44
25 091 0,93 0,94 450 4,63 4,77 4,80
30 1.0 1,02 1.62 500 4,93 5,06 5,08
35 1,08 1,11 1,12 550 5,73 3,92 3,94
40 1,15 1,19 1,19 600 6,08 6,26 6.30
45 1,22 1,25 1,27 650 6.46 6,60 6.67
50 1,28 1.32 1,33 700 6,76 7.0 7.03
60 1.40 1.46 1,46 750 7,07 7,33 7.36
70 1,50 1,57 1.58 800 7,40 7,63 7.71
80 1,61 1,68 1,70 850 8,58 8,81 8,87
920 1,70 1,79 1,79 900 8,93 9,19 9,22
100 1.82 1,88 1,91 950 9.25 9,55 9.63
120 2,00 2,06 2,09 1000 9.64 9,92 996 |

p thé, khdch san, nha an dudng, diéu

(5.9)

g cu vé sinh ma doan 6ng

7.GTCTN-A

Bénh vién

Céc | Nha tdm céng . Coquan | Trudmghoc,| =~ " | Khich
] . .. | Bénhvién | i nha an .
loai | cong, nha gin hanh chinh, | co quan i .. | san, nha
. i da khoa . . duing, diéu | .
nha | tré, mau gido cura hang gido duc . o tip the

duing
o 1,2 1.4 1,5 1,8 2,0 2,5
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Ngudi ta da thanh lap nhimg bang tra sdn dé tim lwu luong nude tinh
todn cua loai cong trinh nha tap thé va cong cong khi biét tong duong lugng
va loai nha.

Bang 5.8 Luu luong nuéc tinh todn (1/s) cho cde cong trinh cong cong, nha

& tdp thé khi biét tong s6 duong heong ciia cdc dung cu vé sinh

Nha tdm Bénh | Coquan Truimg Bénh vién, | Khach
N cong cong, vién hanh hoc, nha an san,
nha gitr tre, da chinh, coquan | dwong, nha | nhatap

nha mau gidto | khoa | cira hang | gi4o duc | diéu duéng the

1 0,20 0,20 0.20 0.20 0,20 0,20

2 0,35 0,39 0,40 0.40 0,40 0,40
3 0,42 0,48 0,52 0,60 0,60 0,60
4 0,48 0,56 0,60 0,72 0.80 0.80
5 0,54 0.63 0,67 0.81 0,90 1,00

6 0,59 0,69 0,74 0,88 0,98 1,22
7 0,64 0,74 0,80 0.96 1,06 1,32
8 0,67 0,79 0,85 1,02 1,13 1,41
9 0,72 0,84 0,90 1,08 1,20 1.50
10 0.76 0,88 0,95 1,13 1,26 1,58
12 0,83 0.97 1.04 1,24 1,38 1,73
14 0,90 1,05 1,12 1,34 1,50 1.87
16 0,96 1,12 1,20 1,44 1,60 2,00
18 1,02 1,19 1,27 1,52 1,69 2,12
20 1,07 1,25 1,34 1,61 1,79 2,23
25 1,20 1,40 1,50 1,80 2,00 2,50
30 1,31 1,53 1,64 1,97 2,20 2,74
35 1,42 1,66 1,78 2,14 2,37 2,96
40 1,52 1,77 1,90 2,28 2,53 3.16
45 1,67 1,88 2,01 242 2,68 3,35
50 1,70 1,98 2,12 2,54 2.83 3,54
55 - 2,08 2,22 2,67 2.97 3,71
60 - 2,17 232 2,79 3,10 3,88
65 - 2,26 2,42 2,90 322 4,03
70 - 2,34 2,51 3,02 3.35 4,18
75 - 242 2,60 3,12 3,46 4,33

98

7.GTCTN-B



80
85
90
95

100 1,70

2,50
2,58
2,66
2,73
2,80

2,68
2,77
2,84
2,92
3,00

3,22
3,32
342
351
3,60

3,58
3,69
3,80
3,90
4,00

4,47
461
4,75
4,88
5.00

* Cdc loai nha ddc biét khdc.
Céc loai nha nhu: Nha chi€u phim, nha luyén tap thé thao, clra hang an
udng, nha tim cong cong..., luu lugng nudc tinh todn dugc xéc dinh theo
cong thac:

Qu =

trong do:

100

Jgna

Q. - Luu lugng nudc tinh toén, 1/s.
¢, - Luu luong nudce tinh todn cia mot dung cu vé sinh.,
n - S6 lugng dung cu vé sinh cling loai.
« - Hé s6 st dung d6ng thdi cla cac dung cu vé sinh.

(1/s)

(5.10)

Bdng 5.9: Hé s& sw dung dong thoi cua cdc dung cy vé sinh a)

Rap chiéu

) Rap Nha tap thé, Phong
phim, . P .
. e . hat, cita hang in  |sinh hoat
Loai dung cu vé sinh héi tricong, . , . .
rap | uéng, xi nghiép cua
caulacbd, | iéc |ché bien thic an | xi nghie
cung thé thao EHIEP
- Chiu ria mat, rira tay 80 60 80 30
- Két bé xi 70 50 60 40
- Chau tiéu treo 100 80 50 25
- Vi tdm hoa sen 100 100 100 100
- Chéu rira trong cang tin 100 100 100 -
- Ming tiéu 100 100 100 100
- Chau rira bét - - 30 -
- Chéu tim - - - 50
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1.3. Tinh duong kinh ong
- Pudmg kinh 6ng duge tinh theo cong thitc:

D — 4 Q.-r
TV

(mm) (5.1

trong do:
Q,, - Luu luong nudc tinh todn, m’/s.
V - Van t8c trung binh cta nudc trong 6ng, m/s.
+ Vi cdc dudng kinh ong chinh, ding 18y V =0,5 - 1,5 m/s.
+ Vai cac dudng 6ng nhdnh, dng din nudc san xudt 18y V < 2.5 m/s.

Theo kinh nghiém dua vao tong s6 duong lugng c6 thé chon dudng kinh
ong theo bang sau:

Bdng 5.10: Puong kinh 6ng phu thuéc vao 1ong sé dwong lirong

Téng s6 duong lugng 1 [ 3 76 | 12|20 |40 | 80 | 100
Puong kinhéng(mm) | 10 { 15 | 20 | 25 | 32 | 40 | 50 | 70

Véi toc dé nude di trong 6ng duge khong ché va dya vao luu lugng tinh
todn, tra bAng phu luc cudi gido trinh dé tim dudng kinh hop 1¥, Kinh t&€ cho hé
thong cap nude bén trong cong trinh.

1.4. Tinh tén that doc dudng cho tirmg doan ong
Céng thifc:
By =il (m), (5.12)
Trong qua trinh chon dudng kinh 6ng theo bang phu luc ta ciing xdc dinh
duge tén that don vi (1000i) iing véi loai dudng kinh 6ng dé.

Khi tinh todn mang luéi cip nudc bén trong cong trinh dé tién theo doi ta

thanh ap bang sau:

Loai dung N Ton that
o 2 .\ Luu Toc dd| Ton A

Doan | cu vé sinh |Tongsé lrom Pudng tmng’ that Chiéu | doc
ong tinh ma duong | g kinbong | . .|dai doan{ dudng

. - tinh toan ong |donvi _ )
toan doan 6ng luong (mm) . ong(m)| h=1il

' (Vs) (m/s)y | (i)
phuc vu (m)
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2, Bai toan vé mang 1udi ¢ap nudc bén trong cong trinh

Mot nha & t4p thé 2 ting dugc b6 tri hé théng cép nude bén trong din nirde
dén khu v& sinh gém: 2 thiing rira hé xi, 2 vdi hoa sen tim vi 4 chéu rira, dung
cu vé sinh & tang 1 bo trf hét nhu tdng 2.

Pudng kinh 6ng ndi v6i cic thiét bi vé sinh ¢6 d = 15mm. T6c d6 trong
mang luéi khong duge vuot qua 1,2 m/s.

Hay tinh thuy hyc mang ludi cdp nude, tinh 4p lyc cdn thiét cho ngdi nha va
théng ké cdc phy ting thi€t bi cin thiét chii yéu cho mang luéi.

* Trinh ty tinh todn mang luéi cap nudc trong nha nhu sau:

- Xac dinh luu lugng nudc tinh todn ting doan 6ng va toan mang ludi.

- Xac dinh duong kinh cdc doan éng trén co sd da biét luu lugng (dua vao
t6¢c 4o cho phép).

- Tinh tén thét 4p lyc doc dudng cho timg doan 6ng cfing nhur cho toan
mang luéi theo con dudng bét loi nhét, titc 13 tir diém ndi hé théng véi duomg
éng ngoai phd dén dung cu vé sinh & vi tri cao va xa nhdt cla ngdi nha (trong
bai ndy 12 tir di€ém F dén di€m A).

- Tinh dp lyc cdn thiét clia ngdi nha H, hay dp luc cha mdy bom H,.

2 két xi
Im 1,5mlA
,5m
EH-0+—1D C
Im
,Sm )
A!
,Am

0
'm 1,5m
3
G
0
o . -

0,5m

0.5m

B : 10m Z _lm

Hinh 5.18.
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Bai giai

* Phan biét loai nha: loai nha tip thé, tinh lwu lugng tinh todn cho timg
doan 8ng:

Q,= 02.a\/ZN (1/s)
Tra bang 5.7: a = 2,5 (nha tap thé), hru lugng tinh toan tra bang 5.8.

* Dung cu vé sinh & diém cao va xa nhat: Diém A (két xi).

* Chia h¢ théng thanh nhiéu doan d€ tinh, nhr hinh vé: A - B, B-C, C- D,
D-E,E-G,G-H,H-F.
" -Ong nhanh ME.

- Ong nhanh M'G giong ME, A - H gidng A - E.

* Lap béng tinh thuy luc cho hé théng va tinh Zh theo con dudmg bét 10i.

A-B-C-D-E-G-H-F.

Bdng 5.11. Tinh todn thuy luc hé théng cdp nuwée

» . N T&n
Ton Luu Toc » | Chiénu .
Poan .’g Puing | Ton .. | thit
. ] . s0 luong do .| dai
éng | Loai dung cu vé sinh ) kinh that doc
. . duong| tinh - trong doan N
tinh |ma doan 6ng phuc vu J ongD | . don | duong
todk lugng |toan Q, (mm) ong V vi @) ong | heil
0in i (i =i
: N (I/s) {m/s) | ° (m)
(m)
A-B [1kétxi 0,5 0,2 15 1.18 | 0,36 1.5 0,54
B-C |[2kétxi 1 0.2 15 1,18 | 0,36 38 1,37
C-D |2kétxi, ] hoasen 2,0 0.4 20 1,25 | 0,26 L5 0,39
D-E |2kétxi, 2 hoasen 30 0,6 25 1,12 | 0,16 1,0 0,16
E-G (2kétxi,2hoasen,4rira | 4,32 1,0 32 1,05 {1 0,1 35 0,35
G-H |[2kétxi,2hoasen, 8ria | 5,64 1,22 40 099 [ 0,07]| 05 0,035
H-F |[2kétxi,4hoasen, 8rira | 8,64 1.5 40 LL19 | 0,1 12 1,2
Zh,= 4,045

Céng thitc tim 4p luc cin thiét cGa ngdi nha:
H. = Hy, + Hy, + Hyg + Zh, + H,,
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H, =7,3m
Va6i Q, = 1.5 I/s tra bang 2 chon so bo déng hé ¢6 D = 40mm
282152 0,04
Tra bang 3tacé S=0,32
Hy =SQ.2=0,32.1.5=0,72 < 2,5m
Chon dong hé ¢6 D = 40mm la hop 1y
H,: Diém A c6 két xi nén H, = 3m
Th, = 4,045
H., = 30% x Th, = 0,3 x 4,045 = 1 2m

Ap lyc cén thiét ciia ngoi nha 1a Hy= 7,3 + 0,72 + 3 + 4,045 + 1.2 =
16,26m

Cau héi on tap

1. Cac bd phan chil yéu clia hé thdng cdp nudc bén trong céng trinh?

2. Viéc phan loai hé théng cap nudc bén trong cong trinh dua trén co s nao?
3. Cong dung va cach chon may bom?

4. Yéu cau cila viéc vach tuyén mang luéi cap nude bén trong céng trinh?

5. Trinh tuf tinh toan mang Iudi cdp nudc bén trong céng trinh?
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Phan II
THOAT NUGC

105



Chuong 1

KHAI NIEM CHUNG
VE HE THONG THOAT NUGC

- Muc tiéu: Nam dugce tinh chat, thanh phan nudc thai, bist phan loai cic dang nudc
théi. Xac dinh dudc nhiém vu cla hé théng thoat nudc, iua chon hé théng thoat nudc
thich hgp liét ké duge cac bd phén cha hé thédng thoat nudc ds thi va ¢6 y thitc bao vé mei
truding.

- Trong tam cha churang nay [ trinh bay phan loai hé théng thoat nude do thi va
cac bd phan cla hé thng thoat nuée,

I. KHAI NIEM CAC LOAI NUGC THAI

1. Tinh chat va thanh phan nudc thai

Nugc thai sinh hoat 13 loai nuée trong qud trinh st dung d€ rira nha, rira ho
xi, tim giat... bi nhiém b4n.

Nudc thai san xudt 12 do qu4 trinh sén xust trong cac nha mdy, xi nghiép
cong nghiép thai ra. Chat thai c6 thé & thé rin va thé l6ng ¢6 nguén gée hitu co
va vo co. Chat théi hitu co 6 thé 1 phan giai dé chuyén thanh muéi vo co. Qu4
trinh phén giai chia né trong ty nhién cé thé ¢6 2 hinh thic:

- Chat hifu co ¢6 chda cécbon, nito, H,S, photpho tir nguén géc dong var
hay thyc vat, khi tiép xic day di v6i oxy sé bj Oxy hod rat nhanh thanh céc
mudi khodng cacbonnat, nitorat, sunphat va photphat.

- Khi oxy khéng di, chét hiru co phan gidi cham trong qua trinh phan giai
béc ra hoi théi. Chat hitu co 13 moi trudng thuan tién cho vi tring sinh né va
phdt tri€n. Do dé trén mat dat, trong song, hé, ao, trong long dat khong duoc
chua céc loai nude thai cé chat hit co,

Nudc thai phai duce thio di xa moi trudng séng ctia con ngudi. Déng thai
nhitng loai nu6c nay can phai Iam sach va khir triing.
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Thodt nude thai c6 2 céch: Thodt theo h¢ thong céng rinh va van chuyén
bang cdc loai xe chuyén dung. R
Thodt nudc thai theo h¢ théng céng ranh thun tien, hop v¢€ sinh dung cho
luu lwgng 16n va ¢ dinh. Thoét nudc thai bing cdch van chuyén trén cic xe
chuyén dung t6n kém nhiéu, khéng hop vé sinh, chi dung cho luvu lugng nhé va
tam thoi.
Nudc thai chua xit 1y khong dugc thai vao song ngdi, ao hé 1am nhiém bin

ngubn nuée va khong khi, anh huéng dén dan séng chia thuy sinh va con ngudi.

2. Cac loai nudc thai

2.1. Nuéc thai sinh hoat

Do con ngudi tao ra trong sinh hoat doi séng hang ngay. Nudc duoc thai ra tir
cdc thi€t bi v sinh: Chau rira, tim giit, x{ tiéu... Nuéc thai sinh hoat thudng 6
thanh phédn ging nhau: C6 nhitng chét hoa tan nhu x3 phong, cdc mudi khodng,
mdt 56 dang hitu co..., ¢6 nhiing chat khong hoa tan nhu rau c6 thiva, gidy vai vun,
mot sG chét hitu co va vo co. Nhiét d¢ ctia nudc sinh hoat tir 15 - 30°C, Ngoai ra,
trong nude thai sinh hoat con ¢6 nhiéu vi tring. Nudc thai sinh hoat nhét thiét phai
duwoc lam sach trude khi thai vao soéng hé.

2.2. Nude thai san xuvat

La nu6c dd ding phuc vy cho quy trinh san xudt thai ra. Do tinh mudn
mau muon veé clia cic quy trinh san xuét nén nuéc thii ra cé chat lugng rat
khdc nhau. Nudc 1am nguéi mdy thai ra c6 nhiét dé cao nhung hau nhu khong
bi nhiém bdn nén goi 14 nuéc sach quy udc. Nudc thai chia cdc nhi mdy da, dét,
hod chat... thudng bj bin nghiém trong ngoai nhiing ch4t khéng hoa tan thong
thudng cdn ¢6 cdc hod chét doc hai ho tan nhu thuy ngan, fenol... Ciing nhu
nudc sinh hoat, nudc thai ciia nhitng nha mdy nay nhat thi€t phai dugc 1am sach
truge khi x4 vao song hé.

2.3. Nuéc mua

Bin than nudéc mua 1a nude sach nhung khi chdy trén méi nha, mat dudmng,
san, cdc bat khu cong nghiép ciing bi nhiém ban. Lugng nudc mua rét 16n nén
ngudi ta chi xir Iy lvong nude ddu tién cha cdc tran mua.

IL HE THONG THOAT NUGC THAI

1. Nhiém vu cilia hé théng thoat nudc
Nhiém vy ctia hé théng thodt nudc 12 dua ra khéi khu vue dan cir, xi nghiép
cong nghiép tat ca cdc loai nudce thai, chat thai, rc rudi... do hoat déng cia con
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ngudi, siic vat, san xudt, thién nhién tao nén; ti€n hanh lam sach va sir dung cédc
chit hitu ich 6 trong d6.

Thanh phd cang hién dai, cong nghiép cang phit trién, nganh ning lugng
hat nhan cang phé bién thi he thong thodt nuéc cang quy me, phiic tap va ton
kém. Hé théng thodt nudc thanh phé cdn duge xay dung theo quy hoach cling
v6i nhitng cong trinh ky thuat do thi khdc. Té chifc t6t viéc thoat nude thai dem
lai m¥ quan cho thanh pho, tién nghi cho doi song, bao vé tot ngudn nudc va
moi trudng quy gid Xung quanh chiing ta. 3 nugc ta, Chinh pha luén quan tam
dén cic he théng thodt nude, nhat 13 khy cong nghiép nén tinh trang 6 nhiém
khong déng ké. Viec cai tao va hoan chinh ngay céic h¢ théng thoat nurde sinh
hoat cho cdc thanh phé & nuée ta veg cuc ki lac hau do thyc dan d€ Iai 1a mot
vin d€ khé6 khan, nhat 13 trong thoi ky chién tranh. Hien nay ¢ nhing khu xay
dung méi, cic heé théng thoit nude ddy di va 6t hon. Trong thoi gian 16 chiing
ta phai ti€n hanh cai tao va Xay dung méi mét cich co ban dé tao di€u kién
phdt trién céc d6 thi hién dai & nuéc ta,

2. Phién loai hé théng thoat nuéc

Tuy theo tinh chét ctia nude thai, khéi luong thii ra hing ngay va tuy theo
viéc sir dung nudc ban (néu cg), ngudi ta ¢6 thé thiét k&' mét trong nhifng h¢
thong thodt nudc nhu sau: :

2.1. H¢ thong thodt nuée chung

Chi ¢6 mét mang luéi dudng &ng duy nhat dn tat cd cdc tha nude thoat

sinh hoat, sn xudt, nuéc mua dua vé cbng trinh lam sach thi cong trinh lam
sach s€ phdi c6 quy mo 16n, gid thanh cao, Vi theé, h¢ théng chay chung nay

khong duge dp dung rong rii.

Hinh 1.1: So dé hé thong thodt nuse chung
1. Cong trinh lam sach; 2. Tram bom;
3. Giéng xd nuéc mua; 4. Cédng gdp chinh; 5. Céng gép.
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2.2. Hé théng thoit RUGC riéng

C6 2 hay nhiéy mang ludi éng riéng biet, Mang 1u6i nao nude thij nhiéu
h hoat) truéc khi tha vao song hé phai cho qua cong trinh 1am sach, cop
mang [u6i nao nudc ban it (nuse mura) thi cho thai thing vao song h.

thiét phdi lam met mang ludi riéng hoic phai xir Iy cuc bo trude khi dua vio
mang ludi chung.

toan thi chi ¢6 nuée bip chdy trong 6ng, con nuge sach (nudc mua, nude thaj
sdn xudt quy wéc sach) chay theo cic kénh, méng md ra song hé canh ds.

Hinh 12: 80 d6 hé théng thodt nuce riéng
!. Tram lom sach; 2. Tram bom;
3. Hé théng thodt nuge mua; 4. Hé thong thodt nuce sinh hoat.
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2.3. Hé thong thoat nw6e nira riéng, nita chung

La he thong ¢6 2 mang lugi riéng biét, mang Iuéi thost nude sinh hoat va
mang Iu6i thodt nude mua néi v6i nhau bang cdc ngan thai nude mua (gi€ng
tran). Khi mva nhd hojc giai doan dau cta cdc tran muta Ién, thudng ban nhiéu,
hru lugng it, khi d6 cho chay vio mang ludi thodt nude sinh hoat va din dén
cong trinh lam sach. Khi mua to, luu lvong 160, nuée sach c6 thé thai tryc tiép
vao song hd qua cdc ngan thai nude mua (mét phan nudc van ¢ thé dan dén
cong trinh lam sach). Trong he théng nay, dudng 6ng thodt nudc sinh hoat phai
dat thap hon dudng 6ng thoat nudc mura,

H¢ thong nia rigng vé dai thé ciing gan gidng hé théng riéng, vé mat vé
sinh thi bdo ddm hon nhung ¢6 nhugc diém 1a két c4y phifc tap, phai b6 tri cic
ngan thai nuéc mua, gid thanh cao.

Hinh 1.3: So d6 hé thong thodt nwée nita riéng
1. Mang ludi nude bdn; 2. Mang hii nude mua;
3. Ngan ndi: 4.Trambom; 5.Tram lam sach;
6. Cong nude thdi sinh hoat, sdn xudt va nude mua bén,

Trén day 12 mot s6 wu, nhugc diém cita timg loai he théng thodt nude. Tuy
theo dicu ki¢n dia phuong, tinh hinh cu thé dua trén su so sdnh kinh t€, k¥ thuat
ma chon hé théng cho thich hop. Trong di€u kién Viet Nam mua nhiéu, chiing
ta xay dung hé théng riéng hay nira riéng 1a hgp 1y nhat.

3. Cac bd phan cha hé théng thoat nudc

Hg thong thodt nude gém cdc bo phan chinh sau:

- He thong thodt nude bén trong nha.

- Mang ludi thodt nu6e trong san nha hay ti€u khu,
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- Mang u6i thoat nuge ngoai dudng phs.

- Tram bom va c4c dng din ¢6 4p (néu cén).

~ Cdc cong trinh lam sach va cic 6ng, cong x4 nude thai da 1am sach ra ngudn.

Tuy thuoe dic tinh cha khu vire, mang 1uéi thosr nudc ngoai dudng phé co
thé don nhan nudc thai tir mang ludi tiéy khy, mang ludi thodt nudc ngoai san
hodc tir mang 1uéi thost nudc cia ngéi nha, dong thoi ca mang 1uéi thoat nudc
cha xi nghiép cong nghiép.

clng gdp.

Ngudi ta phan biat cée loai cong gép sau:

- Cong gép tuy vire: Thu gom nude thai tir che fuu vire rieng biét,

- Cong gdp chinh: Thu £om va van chuyén nuéc thaj tir 2 hay nhiéu céng
g6p luu vuc.

phéi xay dung cic gi€ng tham (ga).

Bé thu nude mua tren, & thanh ph6 ngudi ta phaj Xay dung cdc giéng thu
nudc mua. C6 nhiéu loai gi€ng thu nudc mua véi cay tao khic nhau.

Nhitng céng thodt nuéc 6 thé chui qua sbng, sudi goi 1a cOng ludn (diuke)
hodc bic trén ciu dudng bo, dudmg sit goi I cdu can.

Céc cong gép thodt nuse thudng d4t noi dia hinh thdp va phai néi véi cOng
dudng phé sao cho nudce tu chdy duoc.

Khi dudmg cong pha; dat voi chiéu sau qud 16n hodc khong thé dat ong
chdy dugc thi phai Xay dyng nhitng tram bom chuyén bac. Khi phai x4y dung
tram bom dé€ van chuyén toan b6 nuée thai theo dudng 6ng c6 ap ra tram xir Iy
hoac ra nguén tigp nhan thi khi d6 goi 1a tram bom chinh,

Cédc cong trinh xt 1y hay tram xtt 1y 14 c4c cong trinh d€ Iam sach nuge thaj
va xir Iy ché bién cdn bin. Vige lua chon giai phap va tinh todn cic cong trinh
X 1Y tuy thuéc: luy luong, thanh phan tinh chay nude thai, nuée nguén - noj
ti€p nhan nudc thai, cc doi tuong sir dung nuéc & ving ha lwu civa x4 nudce tha
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(cdp nudc sinh hoat, boi tim. thé thao, nuéi ca, tuéi rudng...) va nhiéu diéu kién
dia phuong khac.

Dai v6i do thi hoac khu cong nghiép, tram xir ly phai dat & phia dudi dong
chay, cudi hudng gié chi dao, phai ddm bao khodng cich vé sinh an toan theo
quy dinh khu dan cu, cong nghiép.

Sau khi 1am sach. nudc thai duge x4 ra ngudn qua cdc cira x4 hay ong xa.

Budc quan trong khi thi€t ké thodt nude 1a thiét 1ap so dé thodt nuée. So do
thodt nudc 1a mat bing cia d6i tugng thodt nude, trén dé thé hién cdc bo phan
thodt nuéc (mang ludi, tram bom, tram xir 1y v.v.). Khi chon so dé thoat nude
phai xét t6i cdc y€u 16: Mat bang quy hoach. dia hinh, quy mé do thi. nguén
ti€p nhan nudc thai, dicu kién dia chat cong trinh, dia chat thuy van, thuy van
ngudn nude, cdc yéu ta vé sinh, kha nang ddu tu...

Cau hdi 6n tap

1. Cac hinh thirc phan huy chét hiru cd trong nudc thai?
2. C6 may loat nudc thai? Néu cac vi du?
3. C6 méy loai hé thdng thoat nudc bén ngoai céng trinh?
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Chuong 2

MANG LUGI THOAT NUGC

- Muc tieu: Nam dudc nguyén tac vach tuyén, biét cach bé tri cdng thu nudc ban
trén dudng phd. Biét dugc cac yéu td thuy luc trong thoat nudc, xac dinh dugc luu lugng
nudc thai, chon dudng kinh cho titng doan dng va ndm dugc céu tao clia mang ludi thoat
nudc do6 thi.

- Trong tdm cla chudng nay 13 trinh bay cac so d6 thodt nudc, cac yéu té thuy luc va
c4u tao mang Iudi thoat nude dé thi.

I. THIET KE MANG LUGI THOAT NUGC

1. Cac s6 liéu co ban dé thiét ké va so dé mang ludi

1.1. Céc s liéu co ban

Dai tugng thiét k€ thodt nude 1a cac do thi, khu dan cu xy dung mdi hoic
cai tao, khu nghi madt, diéu dudng hodc xi nghiép cong nghiép, céc khu ché
xuit hay khu céng nghiép t4p trung.

~ Viéc thiét k€ thodt nudc dugce thuc hién theo cic tiéu chuan quy pham va

huéng din thiét k& nhu: TCXD - 51 - 72 "Tiéu chudn thiét ké thoat nudc do
thi", 20 TCN 51 - 84, "Tiéu chudn thodt nuéc - mang Iuéi bén ngoai va cong
trinh - Tiéu chuan thiét ké".... Trong d6 cé cdc tai liéu tiéu chuan vé cdc giai
doan thiét k€, chon hé thong thodt nudc, chon va xéc dinh kich thudc céc cong
trinh thodt nudc, tinh todn céng nghé cdc cong trinh xr 1y... Tai liéu géc dé xay
dung dé an thodt nudc do thi va khu cong nghiép la 46 4n quy hoach dé thi va
téng mit bing x{ nghiép c6 tinh dén sy phat trién tuong lai. Thoat nudc duge
thiét k&€ t6i giai doan tinh todn nhét dinh - d6 12 khoang thoi gian ma hé théng
phdi c6 kha ning van chuyén can thi€t va thod min chifc ning clia minh ma
khéng phat d6i méi hodc cai tao lai. D61 véi do thi, giai doan tinh todn thudng
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1a 20 - 25 nam; ddi véi céc xi nghiép cong nghiép thudng 13 khoang thoi gian
xi nghiép hoat dong cho t6i khi dat niang suat hoan chinh.

Cdc tai liéu can thiét dé thiet ke la:

- Ban do dia hinh véi cdc dac di€ém. cic diéu kién ty nhién, diéu kién xay
dung cong trinh.

- Céc s0 li€u dia chat cong trinh va dia chat thuy van.

- Céc s6 liéu khi tuong.

- Céac s6 liéu thuy van nguén nudce lan can...

Mot trong nhitng yéu cdu quan trong nhat déi véi thodt nuée 1 dam bao
kha nang thodt nudc cia mang ludi va cdc cong trinh véi cic diéu kién cho
trude vé Juu lugng tinh todn cia nudc thai t6i cusi giai doan tinh toan. D€ xéc
dinh lvu lwgng tinh todn can c6 cdc sé liéu vé dan s6 va cédc dir liéu chi tiét vé
xi nghiép céng nghiép.

S6 dan duge chon theo d6 dn quy hoach d6 thi hoac khu vuc. S6 dan tinh
todn tuy thudc loai nha, sd tang nha, miic d6 trang thiét bi vé sinh cla céc
ngdi nha va duge xdc dinh theo mat d¢ dan s6 P. tic 1a s6 ngudi song trén
mot don vi dién tich (thudng 12 ha) clia ti€u khu nha &, khong ké dén dién tich
dudng phd.

S6 dan tinh todn:

N=PF (2.1)
trong dé:
F - Dién tich céc tiéu khu nha &, ha.
P - Mat d9 dan s6 0 cdc d6 thi, khu dan cu, thudng trong khoang
50 - 700 nguoi/ha.

Luu lugng nudc thai sinh hoat cuia cac xi nghiép cong nghiép duge tinh
theo s0 cong nhan, nhén vién phuc vu theo cédc ca san xuit. S6 cong nhan, nhéan
vién phuc vu 14y theo s6 liéu thuc t€ khi cai tao va ldy theo s0 liéu cong nghé
khi xay dung méi.

1.2. Céc loai so d6 mang ludi thoat nudc

Mang luéi thodt nudc 1am viéc theo ché€ do tr chay va khong ddy tiét dién
ong. Vi véy, khi chon so d6 mang ludi thodt nuée phai can ¢ vao dia hinh,
diéu kién dat dai, vi tri tuong d6i cha cdc ngudn nudc...

Trinh tu vach tuyén mang ludi thoat nudce nhu sau: |

- Dau tién dua vao cac dudng phan thuy chia ddi tugng can thodt nude (46
thi, khu dan cu) thanh céc lvu vyc thodt nudc.
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- Vach cic tuyén cong gép luu vuc theo nhing noi dia hinh thap va tap hop
céc cong gop luu vuc vé cong gop chinh theo hudng t6i tram xir 1y.

- Cudi cing theo dudng ngan nhét, vach cdc mang lu6i cong dudng phé vé
cong gop luu vuc.

Vi tri céc tram bom s& dugc xédc dinh trong khi tinh todn mang ludi. Tét
nhat nén dat cic tram bom & nhitng noi tap hop cic cong goép (nudc dén tram
bom) c6 cung chiéu sau.

Vach tuy€n mang luéi hoac chon so d6 mang luéi thodt nudc 1a giai doan
quan trong nhat cua viéc thiét k€ thodt nudc, bdi vi né quyét dinh toan bo gid
thanh thodt nude. Do su da dang vé diéu kién dia hinh nén khong thé c6 so dé
mau nao vé mang ludi thodt nudc.

Céc so d6 thodt nudc thuc t€ thudng gap, c6 thé chia thanh céc loai sau:

* So do6 vuong goc: Céc dudng c6ng gép luu vuc duge vach tuyén theo
huéng vudng géc véi hudng dong chay & song. So d6 nay chi yéu duoc sir
dung d6i v6i mang luéi thodt nudc mua, x4 thang nuéc mua ra nguén va khong
can xu ly.

* S0 dé chéo nhau: Céc cong gép thodt nude luu vuc duge vach tuyén theo
hudng vuong géc v6i dong chay clia séng va tap trung vé cong gép chinh. Cong
gop chinh lai song song véi song. Ngudi ta sit dung so dé nay khi dia hinh déc
thodi dan vé phia song va cin phai xir 1§ nuéc thai.

Hinh 2.1: Cdc so dé mang ludi thodt nudc
a. So do vuéng géc; b. So dé chéo nhau,

c. So doé phan ving; d.Sodo ly tam.
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* 8o dé song song: Cdc cdng gbp thoat nude luu vy duge vach tuyén song
song hoac tao mot géc nho véi hudng dong chay ¢ song va tdp trung nudc vé
cdng gop chinh, van chuyén nudc thai vé tram xir ly. Céng gép chinh vudng
g6c véi hudng dong chay cua séng. So do nay duoc dp dung khi dia hinh ¢é d6
déc 16n vé phia song vi né cho phép khéc phuc toc do dong chay trong cdng
qud 1én gdy pha huy céng...

* 8o dé phan viing: Pham vi thodt nuée duge chia thanh 2 viing: viing trén
va ving dudi. Nuéc thai viing trén duge dén tu chay; nude thai tir ving dudi
nhd tram bom chuyén bac bom lén tram xir 1y. O mbi ving ¢d so do riéng
trong ty nhu so d6 chéo nhau. So d6 phan viing duge 4p dung khi dia hinh c6
dd doc rat 16n hoac déc khong déu 161 dong song hodc khong thé thodt nudc
cho toan viing bang tu chay.

* 8o dé Iy tam: O so 46 ndy, nude thai duoe xtr 1§ & 2 hodc mot s6 tram doc
lap phan tdn & ngoai vi d6 thi. So d6 ndy dugc dp dung & nhilng noi dia hinh
phitc tap va thanh phé lén.

Viéc phan loai céc so d6 thodt nudce trén day chi la tuong dai. DE chon so
dé mot cdch hop 1y cdn phai nghién citu, khao sdt chi tiét vé dia hinh va cic
yéu t6 dac thit cia khu vuc d6 thi.

Viéce vach tuyén mang ludi thodt nudc & cdc dudng phd cling rat quan trong va
cén dam bdo chinh xdc. Viéc nay cling tuy thude chli yéu vio dja hinh,

C6 3 loai vach tuyén thoat nudc dudmg pha:

- So d6 bao quanh (hinh 2.2a): Titc 12 mang luéi & cic duong phd dugc dat
ca bdn phia bao quanh tiéu khu. So d6 nay dp dung khi dia hinh bing phing,
tiéu khu c6 dién tich 16n va chua c6 cong trinh x4y dung nam trong dé.

- So d6 dat cong dudng phd phia dia hinh thap cua tiéu khu (hinh 2.2b): So
d6 nay 4p dung khi dia hinh ¢6 do d6¢ twong dai 16n.

- So d6 vach tuyén xuyén tiéu khu (hinh 2.2c): Cdc céng duding phd duge
vach xuyén qua tiéu khu. So d6 ndy cho phép giam duge chiéu dai mang luéi
nhung s€ gay khé khan cho quan 1¥.

Khi quyét dinh so d6 mang luéi thoit nudc va so dé thodt nude téng thé
phai tinh téi trinh ty cdc giai doan x4y dung.
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Hinh 2.2: Cdc so dé vach tuyén mang ludi ducong phe
a. So dé bao guanh; b. So dé dar cong phia thap:
. 8o dé xuyén tiéu khu.
1. Tiéukhu; 2. Nhao.

~ Thong thudng khi nghién ciu vé so dé thodt nude phai dé ra mot s6
phuong 4n dé so sanh, iva chon. Viéc lya chon phuong dn phai dua trén co sO
tinh todn so sénh cac chi tiéu Kinh t€, k¥ thuat, vé sinh moi trudng va phai thuc
hién thiét k& theo 3 giai doan cua nhiém vu thiét ké.

2. Tinh toan mang lugi thoat nudc thai

2.1. Xac dinh lvu lugng tinh to4n _

Mang ludi thodt nudce va cac b phan ciia mang ludi dugc tinh todn theo liu
lurgng gidy 16n nhat goi 1a luu lugng tinh todn cla nudc thai.

Luu lugng nudc thai sinh hoat tuy thudc so din sit dung mang ludi va tiéu
chuin thai nuéc. Luu luong nude thai cha xi nghiép cong nghiép tuy thude
luong san phdm va tiéu chudn thai nude san xuat.

Tiéu chudn thai nude 12 lugng nudc thai tao ra do mot ngudi sir dung hé thong
thodt nudc hoic tao ra trén mét don vi san pham san xudt ra cla xi nghiép cong
nghiép. Tiéu chuan thai nudc cé thé 1dy khoang 75 - 80% lugng nudc cap.

Luong nudc thai chay vao mang luéi thoit nuéc thudng khong diéu hoa
theo cdc ngdy trong tudn hoac theo cic gid trong ngay.
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Su khong diéu hoi duge dac trung bdi d6 thi hinh bac thang hodc do6 thi
tich lu§ nhw trong cdp nudc.
Dé xdc dinh Iwu lugng tinh todn, ngoai cic hé s6 khong diéu hoa ngay

(K,.) va gity (K,), con phai ding khdi niém hé s6 khong diéu hod chung (K, ).
D6 1a tich cha 2 hé s6 rén:
K.-'h = K!r}.’u’ . Kh ‘ (22)
trong do:

Q... .- Luu lugng gio 16n nhat trong ngay thdi nude 16n nhat.
Oy - Luu lugng gi¢ trung binh trong ngay thai nude trung binh.
Hé s6 khong diéu hoa chung d6i v6i nude thai sinh hoat tuy thude huu lugng
nude thai trung binh 1ay nhur bang 2.1 hoac ¢6 thé theo cong thitc 2.2.

Bdng 2.1: Gidg i ciia hé s6 khong didu hoa chung
g | : g b4

S 1
Luuluong trung | 54 1 | 59 | 50 | 100 | 300 | 500 | 1000 000
binh (I/s) va hon
K,, max 25 21 | 1O | L7 | 16 [ 155 1.5 | 147 1.44
K,, min 038 | 045 | 0.5 | 055059062066 | 069 | 071

Khi tinh todn mang ludi thodt nudc, dé xdc dinh luu lugng, nguoi ta
thudng ding khdi niém médun dong chay hay luu lugng don vi va xdc dinh
theo céng thuc:

P.
g, = —(!-— (1/s. ha) (2.3)

86400

trong do:
g - Tiéu chuan thai nudc ngay trung binh trén dau nguoi, I/ng ngd.
P - Mat d6 dan so trén 1 ha.
Luu lugng tinh todn bang: '

Qs = G- F - Ky (2.4)
trong d6:  F - Dién tich cdc tiéu khu nha & trong pham vi thodt nudc, ha.
2.2. Cac tiét dién cong va dac tinh thuy luc
Mang luéi thoat nuéc thdi sinh hoat duge tinh todn véi 1 phan do diy ong.

Diéu nay cho phép:
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- Tao di€u kién t61 dé van chuyén cac chat thai lo liing khong tan.
- Bam bao thong hoi dé loai cdc chdt khi doc hai tach ra tir nudce thai.

- Tao | phan tiét di¢n du phong d€ van chuyén luu luong vuot qué gid trj
tinh todn.

Do day ong duoc dic trung bai ti e gilta chi€u cao 16p nudc H va dudmg
kinh D hay chiéu cao todn phén cia éng - cong (H/D).

bé tinh todn thuy luc mang ludi thodt nude, ngudi ta diing cong thitc dong
chay on dinh va déu:

Q=w.v (ms) (2.5)
trong dé:
@ - Lwu lugng nuéce thai, m'/s.
@ - Dién tich tiét dién uét, m2.
v - Van t6c trung binh clia dong chay, m/s.

Trong thue € xay dung hé théng thodt nudc, ching ta thudng gip nhiéu
loai ti€t dién cong. Viéc lya chon tiét dién nay hay tiét dién kia Ia can ct vio
diéu kién cu thé cia timg noi ma quyét dinh. N6i chung phai xuét phat tir cdc
yéu ciu sau:

- C6 kha nang chuyén tai I6n nhat. |

- C6 d6 ben du6i tac dong cia tai trong dong va tinh.

- Gid thanh xay dung trén mét dai 13 nho nhat,

- Thuan tién trong quan 1y (co rira &ng...).

Trén hinh 2.3 gi6i thiéu céc loai tiét dién cong thodt nudc.

== | = ¥
=7 =
<« b —pl

C) d)

Hinh 2.3: Cdc 1iét dién cong thodt nuce
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Pac tinh thuy luc t8t nhat cla cdc tiét dién cong duwge xdc dinh bang kha
ning chuyén tai 1én nhat khi ciing dat mot d¢ nghiéng va dién tich tiét dién udt
bing nhau. V&i quan di€m d6 thi c&ng tron 1a t6t nhat. Ngoai ra cdng tron ¢
d6 bén viing t6t va phuong phép san xuit ciing dé hoan thién hon; chinh vi vay
ma nod dugce dung t6i 90%.

Khi dit c6ng néng, nudc ¢6 luu lugng 16n, mudn han ché chiéu cao thi c6
thé dung loai cong 2.3d. Loai ti€t dién chif nhat hay hinh thang 2.3b va 2.3¢
chii yéu sir dung trong mang luéi thodt nuéc mua hay nhiing kénh xa nuéc sau
khi da lam sach.

3. Cac yéu to thuy luc

Khi tinh todn thuy lutc mang luéi thodt nude, theo lwu lugng va cic diéu
kién dia hinh, ngudi ta xdc dinh dudng kinh 6ng, d6 doc dat Sng va véan toc
nudc chay trong 6ng; sau d6 dung mit cit doc mang ludi thoat nuéc.

3.1. Dudmg kinh nhé nhat

Trong nhiing doan d4u cha mang luéi thoat nudc, thudng luu lugng tinh
to4n khong 1én, do d6 c6 thé ding céc loai cdng c6é dudng kinh bé. Tuy nhién
kinh nghiém sit dung cho thdy rang kha ning lam tic cong cla loai 6ng c¢6 D =
150mm 16n hon khoang 2 14n so véi loai 8ng ¢ D = 200mm, trong khi d6 vat
liéu ché tao vi cong tic xay lap chénh léch nhau khong dang k€. Vi vay ding
cong D = 200mm c6 1¢i hon c¢6ng D = 150mm. D& ¢6 gidi han, thuan tién trong
sit dung va quan 1y, ngudi ta quy dinh dudng kinh &ng t6i thi€u dung cho timg
hé théng riéng biét:

- Mang ludi thodt nude trong san nha D = 150 dén 200mm.

- Mang luéi thodt nude tiéu khu D = 200mm.

- He thdng thoat nuéc mua va chung tiéu khu D > 300mm.

- He thong thoét bén ngoai phé D 2 300mm, hé thong nudc mua va chung
D > 400mm.

3.2. Do ddy tinh toan

Trong c6ng thoét nude sinh hoat, nén chon d6 ddy tinh todn theo quy dinh
cta quy pham 20 TCN - 51 - 84 va chon theo bang 2.2.

Trong cong thodt nuéc mua va thodt nude chung chon do ddy H/D = 1.

Khi cdc c6ng cling dudng kinh nhung khdc do day va ca khi khdc dudng
kinh thi néi c6ng theo muc nude (hinh 2.4a) va ndi theo dinh cong (hinh 2.4b).
N6i chung d6i véi cOng thodt nude thai sinh hoat thi nén néi theo muc nudc s€
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trdnh dugc hién twong nudc dang, tao diéu kién t5t cho viéc van chuyén can lg

ltmg.

2‘50 :/7> | /1;’“____4:?

a) b)

Hinh 2.4: Noi éng, cong thodt mice sink hoat
frong cde giéng tham
a. N6t theo mdt nude; b. N6i theo dinh cong.

3.3. Van téc nho nhat

Nudc thai chita nhiéu loai tap chat ban khdc nhau. Phdn cdc chat ban khong
tan bao gém cd céc tap chat bin hitu co va v co. Cic tap chat hitu co thudng
nhe, ¢6 trong lugng riéng nhod nén dé duge van chuyén trong éng. Nhing tap
chét vo co (cdl, xi, soi, thuy tinh va, gach v&...) thudng khé van chuyén trong
ong va yéu cdu van t6c dong chay phai lén.

Vi vay, van t6c tinh todn trong ong cong thodt nude phai chon xuat phat
tir di€u kién van chuyén car va cdc tap chat vo co khong tan khéac chita trong
nudc thai.

Quan sit thdy c6 ba trang théi ton tai cia cdt trong mang luGi thodt nudc:

- Khi van t6c dong chay twong dsi nho, cét s& nim yén & ddy va tao thanh
16p lang dong gan nhu phing déu.

- Khi vén t6c cao hon, 18p cat sé& c6 bé mat dang gon séng. Cac hat cdt nhod
riéng I€ tao nén hinh ring cua va dich chuyén ddn theo hudng dong chay.

- Khi vén t6¢c dong chay tang len dédng keé thi cdc hat cdt & trang théi lo ling
trong dong chay ting vdi trang théi bit dau chuyén dich ciia hat va tao bé mat
bat ddu gon séng hinh rang cua dugc goi 12 van t6c rira troi. Van t6c dong chay
ting vdi thoi di€m suc toan bo cdc chat, lam chiing & trang thai lo ling - duge
goi la van t8c ty rira sach hay van t6¢ gi0i han. Phai chon van t6c tinh todn nho
nhét sao cho bing hogc 1én hon van téc tr ria sach. DSi v6i mang ludi thodt
nudc sinh hoat, van t6¢ tf rita sach chon theo bang 2.2.
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Bdang 2.2: Chon dé day tinh todn I6n nhdt va van téc tinh todn nho nhdt
trong éng - cong thodt nuoc sinh hoat, nucc mua

Puomg kinh Van téc V., (m/s) véi dé day H/D

(mm)

0.6

0,7

0,75

0,8

150 - 250
300 - 400
450 - 500
600 - 800
900
1000 - 1200
1500
trén 1500

0.7

0.8

0.9
1,0
I15

1,15
1.3
1,5

3.4. B6 doc nho nhat

D¢ déc nho nhat cia 6ng - cong thodt nuée sinh hoat ¢6 thé xdc dinh bang
cong thitc gan ding:

= 1D (2.6)
trong do:
D - Dudng kinh trong cua dng - cdng, mm.

Cat chira trong nudce thai duge van chuyén bdi dong chay va chi yéu & dudi
ddy cOng nén dé mai mon va phd huy bé mat cdng. Van 16¢ dong chay cang 16n
thi sy phd huy s& cang manh. Do vay van téc dong chay phai nidm trong gidi
han cho phép: Daéi vé6i dng - cong kim loai khong duge qua 8 m/s, déi véi 6ng -
cong phi kim loai thi khéng dwge qud 4 m/s.

4, Bo sau dat 6ng thoat nude va ciu truc mang 1udi

4.1. Do sau dat ong thoat nuée

D6 sau dat ong c6 anh hudng rat 16n d6i vai gid thanh va thai han xay dung
mang ludGi thodt nude; vi vay phai chon dé sau dat 6ng sao cho téi mitc nho
nhét. Tuy nhién con phai xét t6i cic diéu kién sau: |

- Bao v¢& ong khoi bi phd huy bdi céc téc dong co hoc.

- Bdo dam kha nang d4du n6i giita cdc thiét bi vé sinh trong nhi, mang luét
thodt nude tiéu khu v6i mang ludi thodt nuée dudng pha.
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- Ngodi ra & céc nudge xq lanh cdn phai wéanh khj nang déng bang trong
ong. O nuéc ta hién tugng nay khong xay ra.

H=27+:‘(L+!)-(Z;-Zz)+.dd (2.7)
trong d6;

h - Do sau dar ong it nhat & 8i€ng xa nhat cua mang ludi thodt nuée
ti€w khu hoac san nha,

i - Do dée cha mang [u6i Sng tiéu khu hodc san nha,

L + [ - Chiéu daj mang ludi ti€u khu hoac san nha 1y di€m (giéng) xa
nhat t6i diém du n6j ve; dudng dng ngoai phé.

2, Z, - Cao d6 mat dat tai diém xa nhat cita mang lu6i tiéu khu hoac
san nha vk diém d4u noj ve; dudng 6ng ngoai phg,

Ad - Hiéu so (hay do chenh léch) giira dudng kinh ong thodt nudc
dudng phé va ti€e khy hodc san nha tai diém dau nej.

/P/\

Duong do
Z, L’ :}/ L %‘Izl
=7, //////h/l57
H |
~2
] Ad

Hinh 2.5: Sor d6 xéc dinh do sdu dgr ong ban ddu
ngoai dwong pho’
1. Ong ditong phe': 2. Ong sin nha hay tiéu khu.
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Chon d6 sau dat ong I6n nhat xudt phat tir kha ning va phuong phdp thi
cong (hd hay ngém kin), dieu kién dia hinh dia chat, dia chat thuy van va nhiéu
yéu 18 khdc. V&i phuong phép thi cong hé, do sau dat 6ng & dat kho khong
dugc vugt qua 4 - 6m, & dat udt < 4m. Véi phuong phdp thi cong ngdm kin, do
sdu dat ong it anh hudng d6i véi gid thanh xay dung mang ludi thodt nude. Tuy
nhién, gid thanh xay dung dat dng theo phuong phap nay rat dat.

Vi tri 6ng thodt nudc theo mat cit dudng phai duge xem xét ching véi cic
hé théng cong trinh ha tdng khac ngdm dudi dat nhu 6ng cdp nudc, cong thoat
nuwgc mua, cap dién, thong tin dién thoai, ong khi dét... Mang luéi cong thoét
nirée nén dat song song vdi dudng do xay dung va & phia c6 it cong trinh xay
duyng ngam khdac, nhung lai nhi¢u nhdnh thodt nudc tir tiéu khu, ngéi nha. Cé
thé dat cSng thodt nudc & hai bén dutmg.

O cdc d6 thi 16n véi cdc cdu vuot ngdm hién dai, cdc mang luéi cong trinh
ngam trong dé ¢é mang ludi cdng thodt nudc, nén dat chung trong hdm ngam
tunen.

4.2. Céau tric mang ludi thodt nudc

Thiét ké tric doc mang Iudi thodt nudc bao gbm viéc xdc dinh vi trf céng
trén tric doc duding phd, dd sau chén c¢ong ban diu, dé doc va cao do tai céc
diém nGi ti€p cong trong cdc ho ga va giéng tham...

Trudc hét ta thiét 1ap tric doc mat d4t theo tuyén thiét k€ véi ti 1€ quy dinh;
mang cdc diém tinh todn tr mat bing quy hoach vach tuyén lén tric doc, xdc
dinh chiéu dai cla cdc doan tinh todn déng thoi ti€n hanh lap bang tinh todn
thuy luc. Sau d6 ta xéc dinh do sau chon cOng ban dau; xdc dinh cdc doan c6ng
c6 do sdu 16n va nho nhat. Can cif vao s6 liéu tinh todn thuy luc, ta ghi chd tat
ca cdc chi tiéu lén trac doc.

Thiét k€ triac doc mang luéi cdn dat duge 16¢ d6 ty lam sach va do sau chon
cdng khong 16n. Trong mot s@ trudng hop cdn thiét sé phai vach lai tuyén cong
dé chon dugc do sau chon cong hop 1y.

Khi tinh todn thuy luc va thiét 1ap tric doc thi 18y do déc dit cong (1dy
s0 bo) theo dia hinh, dian dan trong qud trinh t{nh todn s& diéu chinh lai cho
phu hop.

Tuy thudc vao dia hinh mat dat ma trac doc mang ludi ¢é thé nhu &
hinh 2.6.
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)
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Hinh 2.6. S0 dé cdc dang trde doc mang ludéi
i) - Do doc mdt dat; i, - Do doc ddr cong.

Qud trinh thiét k€ tric doc mang ludi can theo doi dé dam bao didy kién té¢
do nude chay phai tang dén, nghia la t6¢c do & doan cong sau 16n hon & doan
cong trudc. Tuy nhién quy pham ciing quy dinh khi t6¢ do I6n hon 1,5 m/s thi
cho phép téc do & doan cong sau nho hon & doan cong trude nhung khéng viror
qué 15 - 20%. Giam téc do tinh todn (nhumg khong nhé hon t6c do lang dong)
chi dugc phép dei véi doan c6ng ngay sau giéng chuyén bac. Téc do trong
c6ng nhdnh khong duge kim ham téc do trong cong chinh va muc nude trong
gi€ng khong dugc dénh lén.

Trudng hop d6 déc ciia cong thay déi qué I6n thi ¢6 the 1am déc nude va
sau d6c nudc phai c6 gieng chuyén bac d€ giam bét 16¢ do nudc chay.

Nguyeén tic co bin vé cdu tao mang ludi thoit nuéc 1a doan cong giira
cdc gi€ng phai 12 doan thing. Tai nhitng ché thay ddi huéng nudc chdy thi
thay déi dudmg kinh (kich thuéc) va tai nhiing chd giao luu clia cic dong
chdy phai 1am bing méng he lugn déu. Nhitng chd ngoat tai cac gi€ng tham
thudng gay sitc can cuc bs.

Quy dinh géc chuyén tiép ciia mang hd khong nhé hon 90° (theo chiéy
nude chdy). Géc 90° chi dung véi cdng D > 400mm, con d6i véi céng D
< 400mm thi géc chuyén tiep d6 khong duge nhd hon 120°.

Khoédng cich giita céc gi€ng tham trén nhimg doan céng thing cha mang
Iuéi dudng phé 15y theo quy pham nhur sau;

béi véi cong: d =200 - 600mm L =40m
d =700 - 1500mm L =50m
d > 1500mm L =75m

Tang khoang céch giifa cic giéng cho phép dén 10 %.
Vé téc do, do déc v dudng kinh céng 14y dam bao nguyén tic nhu di trinh
bay & trén.
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IL. CAU TAO MANG LUGI THOAT NUGC

1. Ong va céng thoat nudc

Céc ong vi cong ding dé dén nudce thai cin phai bén vimg, st dung dugc
lau khong tham nudc, khong bi an mon bdi axit va kiém, dép ding duge yéu cau
vé mat thuy luc. Déng thoi cc 6ng va cong nay phdi ré, ding dugc vat licu dia
phuong va ¢6 kha nang cong nghiép hod trong san xudt vA co gidi hod trong
xay dung,

Hién nay ngudi ta str dung rong réi cac loai ong nhir: bé tong, bé tong cot thép
VA Xi mang amiing... Cng chi yéu xay bang gach da hay bang bé tong cot thép.
Cic cong c6 ap thudng ding loai Xi ming amiang, thép va bé tong o6t thep.

1.1. Ong bé tong va bé tong cot thép (hinh 2.7 va 2.8)

C6 thé diing 1am cong tu chdy hodic ¢6 dp. Gid thanh loai dng nay r¢ hon cac
loai dng khic va cong nghé san xudt ciing don gian nén dugc st dung rong réi.

Nhuge diém clia loai 6ng nay 13 réng nhiéu, hdp thy hoi 4m va chéng an
mon kem

Ong thudng 13m tron mot ddu, loe mot ddu tron hodc ca 2 dau déu tron (khi
noi ong ding dng 16ng) véi dudng kinh tir 150 - 1500mm va i6n hon. Chiéu dai
chia 6ng phu thudc vao phuong phap sin xuat tir 1000 - 7000mm. Chat lugng
cua ong bé téng va bé tong caot thép phu thuoc vao thanh phan vat liéu va
phuong phap san xudt 6ng. Dé san xudt Ong, ngudi ta dung vita bé tong méc

300 trd lén. Ong c6 thé c6 mot d&n hai 16p c6t thép miéng loe hoac dau chd va
dugc san xudt bang phuong phép ly tam.

:;////J///]

N/ A
777717 7]

Hinh 2.7: 5}13 bé tong

Hinh 2.8: Ong bé tong 6t thép
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1.2. 6ng gang

Chi y€u sit dung cho céng ¢6 4p luc, cong tu chdy chi sit dung khi xuyén
qua dudng sat, song hé, qua viing bao vé vé sinh nguén nuéc cdp hoic qua
mong cong trinh..,

Ong gang c6 cdc loai dudng kinh tir 50 - 1000mm va chiéu dai tir 2m dén 5m’
o) nuGe ta, ong gang duge san xuét theo 2 phuong phap: khuon cdt va khuon lien
tuc. Ong gang c6 thé c6 mot dau tron, mot ddu loe hodc 2 dau miit bich.

1.3. Moi néi ong cong

Dé cong thodt nudc khong bj thim va sir dung dugc lau dai, khi lap dat
cdng mai nSi phai lam rdt than trong.

Tuy theo hinh thii cau tao dng ma ngudi ta phan biét 2 kiéu néi ong cha
yéu: ndi miéng loe va ndi bing mang song. N&i miéng loe dp dung cho ong
mot ddu tron va mot dau loe. Noi bang mang song 4p dung cho &ng hai ddu
- déu tron. Cong viéc chén khe hé giita hai ong goi 14 Xam Sng. Méi néi xam
g6m 2 16p (hinh 2.9):

1121 1131

S D4y

) I

Sy S iy

Hinh 2.9: Cdu tao méi xdm ong
a. Xam kiéu m:eng bdt; b. Xdm kiéu 6ng Iéng.
1. Soi day tam bitum; 2.Vita xi mang amidng.

- LOp thit nhat 12 soi day tdm bitum, chiém 1/2 chiéu dai méi xam (né€u la
ki€u miéng bat) va 1/3 chiéu dii méi xam néu 12 ong long. Day day quan thanh
2 - 3 vong va chén k1.

- L6p thit hai la i6p xi mang amiang, gém 70% xi mang va 30% sgi amiang
(tinh theo trong lugng), trude khi xam tron nude véi ti 1€ 10 - 12%. Khi khong
¢d xi mang amiang thi ¢4 thé thay bang vira xi mang cat vang nhung chat lugng
s€ kém hon.
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Déi v6i ng be tong hay be tong c6t thép, mdi ndi xam c¢6 thé don gian hon
m&i ndi ghép véi vat liéu xam 13 vifa xi mang cat.

Tat ca céc kiéu méi n6i néi trén dugc goi chung la méi noi cling, chiu luc
udn vong réat kém. Vi vay déi véi cong ¢6 4p thi thinh thoang ngudi ta xen vio
mot $6 mdi ndi mém.

Viéc xdm éng nhur trén t6n nhidy cong siic va rat kho co giéi ho4, do vay
hién nay ngudi ta ché tao ra loai Ong gang, bé téng va be tong cot thép néi béng
gioang cao su,

1.4. Nén va b¢ cong

Dé ddm bao cho cong khong bi Idn gdy thi c6ng phai dat trén nén dn dinh.
Tuy theo kich thudc, hinh dang, vat liéu Iam 6ng, tily theo tinh chat ciia dat,
dicu kién dia hinh... ma cong c6 thé dat tryc tiép trén nén tu nhién hoac trén
nén nhan tao.

Cong dit trén nén dat ¢6 anh hudng rat 16n dén do bén vitng cua né. Néu
cong dat trén nén dat duoc khoét 16 véi g6c 6m 6ng 90" thi s& chiu duge dp luc
Ién hon 30 - 40% so véi cong dat truc tiép trén nén tv nhien khong duoc khoét
16. Néu dat dugc dap toi déu, 14p khodng trong gifta tuimg muong va thinh céng
thi s€ tang luc chéng dé cla cong lén 20%. Nén nhan tao, boc cdng & phia dudi
c6 thé tang luc chong d& ciia cong thém lén 1,5 - 2,5 lan so vdi nén tr nhién.

Da6i v6i loai dat sét pha, dat cit va dat bio hod nudc véi sic nén R > 1,5
kg/cm, thi c6ng cdn dat wrén bé bé tong vSi chidu dai 7em véi cong D =
700mm; 10cm véi cong D = 750 - 1000mm va 20cm véi D > 1500mm. N goai
nén cong ra, cdng con cén géi tva véi gée 6m éng 110",

Trudng hop dat bun troi thi cong phai dit trén bé bing be téng cot thép, &
dudi rdi mot 16p d4 dam va dét 6ng tiéu nuéce hodc d& bang khung coc bing be
tong cat thép.

2. Cac cbng trinh trén mang Iuéi thoat nude

2.1. Giéng tham

Gi€ng tham diing d€ xem xét, kiém tra che d6 cong tic cita mang ludi thodt
nudc mot céch thudng xuyén, dong thoi diing dé thong rira trong trudng hop
can thiét. _

Giéng tham 1a loai ho xay dung trén cOng thodt nudc, bén trong cong duge
néi lién véi nhau bing mang ha, Giéng xay dung & nhing ché cong thay déi
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hudng, thay déi dudng kinh, thay déi t6c d6:; ¢ nhimg ché ¢6 cong nhanh noi
vao va trén nhimg doan céng thang theo khoang cich quy dinh dé tién cho viéce
quén 1y. Do tinh chat sit dung, ngudi ta phan biét: giéng tham trén dudng thang,
giéng vong, giéng ndi, gi€ng kiém tra, gi€ng tay rtra va giéng dac biét.

Céau tao gieng gom: long mang, ngan cong tac, phén thit lai, ¢d va ndp
day giéng.

Long méng: San cha long mang phai cao hon dinh cong c¢6 dudng kinh
16n nhat lién két & trong gi€ng va phai ¢6 dg doe 0,02 - 0,03, lam nhiém vu din
nudc tlr cong vao tdi cong ra.

Ngan cong tic: Mat bing c6 thé tron hodc chir nhat, phé bién nhat 1a loai
tron. Chiéu cao tinh tir long mang dé€n phdn that lai 13 1,8m. Trudmg hop cong
dit nong thi gi€ng sé khong c6 phén thit lai, Kich thudc mat bang 14y phu

thude vao dudmg kinh céng: Véi d < 600 D = 1000mm
d = 700 D = 1250mm
d = 800 - 1000 D = 1500mm

Phén that lai ding d€ lién ket giwa ngan cong tic va ¢d giéng.

Gi€ng tham x4y dyng trén c6ng d < 500mm thudng 1am theo kiéu try ditng
(hinh 2.10). Vat lieu lam giéng c6 thé 1a gach, be tong hay bé tong cot thép.

g chd néi tir hai hay nhiéu cdng giao nhau, ngudi ta xdy dung giéng thim
theo ki€u mat bing hinh da gidc...; nhiéu khi phai xay dung véi kich thude 16n,
ta goi la "budng néi”.
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2.2. Giéng chuyén bac

Giéng chuyén bac con goi la giéng ti€u nang, dugc xay dung trén mang
lwi thodt nuéc tai nhitng chd cdng nhanh ndi vao cong gop chinh & nhitng do
sau khéc nhau, nhitng chd cin thiét gidm t6c d¢ dong chay va tai nhiing chd
yéu cdu c6t dat cong vao va cong ra chénh léch nhau nhiéu...

Céu tao clia gigng chuyén bac phuy thudc vao dudmg kinh cong va chiéu cao
ha bac. Nguoi ta phan biét hai kiéu giéng: giéng tiéu nang bang ong ding hay
rinh déc va giéng chuyén béc ti¢u nang bang thanh tran,

IIL. MANG LUGI THOAT NUGC MUA
1. Cau tao mang ludi thoat nudc mua

1.1. Vach tuyén

Vach tuyén mang luéi thodt nude mua duge ti€n hanh dua theo dia hinh
mat d4t. Trong khi vach tuyén, ¢ gang lam sao dé huéng cong dat theo chicu
ddc dia hinh, c6 chiéu dai ngén nhét nhung phuc vu duge nhiéu dién tich nhat.

Cong thodt nude mua cit cac cong trinh khdc tao thanh géc vuong. Nhitng chd
ngoat v gp khic cling phi giir duge hudng chay cla né. Néu cong d = 600mm
thi cong c6 thé cho ngot ngay & trong gi€ng thiim véi géc o < 90",

Cong thodt nudc mua dat cich mong nha it nhat Sm, céch truc dudng
ray it nhit 4m (dudng tau hoa), cach cay xanh 1m... Chiéu rong cua dai dat
ding cho cdng thodt nudc mua Xéc dinh dya vao céch bo tri cua cdc cong
trinh & hai bén. Khoang céch gilta hai 6ng din gan hai mét (tat ca cac kich
thude déu tinh téi thanh c6ng). Néu dudng phd rong 30m hay 16n hon nita
thi céng nudc mua nén dit 1am hai dudng & hai bén dé giam bGt chicu dai
chia cdc nhanh néi gua dudng.

1.2. Giéng thu nudc mua

D& thu nhan nuéc mua vao mang ludi cng ngam cdn xay dung gi€ng thu.
Giéng thu nuéc mua theo céu tao co thé ¢ phan ling can (hinh 2.11a.) hodc
khong c6 phén lang can (hinh 2.11b).

Giéng thu nudc mua cé phén lang can thuong duge sit dung & nhitng noi
d4t dai bing phing va khéng ¢ ho chira nude 16n. Chiéu sau phdn ling can
14y khoang 0.4 - 0,7m. Giéng c¢6 thé lam tron d 2 0,7m, hinh chit nhat 0,6 x
0,9m. :

Chiéu dai nhanh néi tir giéng thu t6i cng chinh khong 16n qua 25m. Khi
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Hinh 2.11: Giéng thu nuée mua

a. Giéng thu nuéc mua cé phdn ldng can;

b. Giéng thu nuée mua khéng cé phdn ling cdn.
1. Ludi chdn rdc; 2. Pd bé via: 3. Giéng,;
4. Lop chén giita cong va giéng,
5. Lép bé téng mdc 200; 6. Nén giéng;
7. Lop car dém.

Néu h¢ théng mang luci trong tiéu khu dat ngam, n
chay tran i ti€u khu ra dudn
khoédng cach giira c4c gién

ghia 12 nuéc mua khong
g phé va néu chiéu rong dudng phé dén 30m thi
g thu nuéc mua c6 thé tham khio bang 2.3.



Bdng 2.3: Khodng cdch giita cdc giéhg thu

Do déc doc duong phd | Khoang cach giilra cac giéng thu (m) ‘
bén 0,004 30
0.004 - 0.006 60
0.006 - 0.01 70

Kha nang thu nudc cua giéng thu phu thubc vao cdu tao clia cira thu. Hién
nay ¢4 3 loai cura thu: Cita thu b6 via, cira thu mat dudmg (6 ludi bio hiém) va
ctta thu hén hop.

Cira thu b6 via ¢6 kha nang thu nuéce kém, nhat 1a khi do déc dia hinh 16n
thi lugng nude truot khoi cira thu cang nhi€u. Vi vay nén dp dung loai cira thu
nay cho nhitng khu vyc nhé, dia hinh bing phing.

Cira thu mart dudng (c6 1u6i chdn ngang) c6 kha nang thu nudc 16t hon, céc
thanh ludi ciing duoc dat song song véi chiéu dong nudc. Nhuge diém cha loai
ctra thu nay 13 khi bi rdc can tré thi lvgng nuéc trugt khoi ctra thu tang lén.

Cira thu hén hop (vira b6 via vira mat dudng) cé kha nang thu nudc t6t nhat,
khac phuc dige nhuge diém ciia hai loai trén (hinh 2.12).

Hinh 2.12: Cdce kiéu cita thu nude mua
a. Cufa thu mar diomg; b. Cta thu bé via: ¢. Cia thu hén hop.
1. Lutoi chan & cita thu mar dudng;
2. Cua ddd bé via; 3. Dd bé via.

134



Trong hé thong thu nudc chung thi giéng thu nuée mua phai cé khod thuy
lyc d€ ngan mii théi tir cong bdc 1en. Khi dp dung cira thu bé via thi khod thuy
lyc dat G clra thu va c6 tén goi la giéng thu "ham éch”. Khi dp dung cira thu mat
dudng hay clra thu hdn hop thi khoa thuy luc dat & ddy gieng.

1.3. Ho diéu hoa luu lugng nurde mua

Luvu lugng nudc mua rat I6n nhung chi xay ra trong mét thoi gian nhat
dinh. D€ gidm bdt kich thudc cla cong din hay cong suat ctia tram bom, nguoi
ta xdy dung cdc hé dicu hod. N6i chung hé diéu hoa xay dung & nhiing noi:

- Trudc nhimg doan céng dai hon 0,5 - 1,0km.

- Tai nhimg noi n6t muong hé véi cdng ngam.

- Trude tram bom va trong mot s6 trudng hop dic biét khic.

Hogp 1y nhat la sir dung céc hé sin cé, trong trudng hop dic biét ma xét
thdy hop Iy thi cé thé phai xay dung hé mdi.

Trén hinh 2.13 trinh bay cac so d6 khéi qudt cia ho diéu hoa.

']
A
I : /////’/,
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Hinh 2.13: So do6 khdi qudt cia hé diéu hoa
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2. Cac chi tiéu ky thuat can luu y khi thiét k& hé théng thoat
nude mua

Chi€u sau i6n nhat nudc chay trong kénh muong (d6i véi vung dan cu) ldy
bang 1m. thanh méng cao hon muc nuéce 1a 0,2 - 0.4m. .

Toc do nude chdy nhé nhat (tinh khi do ddy hoan toan) 0.6 - 1 m/s. Trong
truong hogp chu ki 1am tran céng P > 0,5 thi t6c do nhd nhét cho phép gidm
xudng téi 0,6 m/s. e

T6c d i6n nhat lay theo quy pham phu thugc vao loai dt, vat lién gia co...

b6 déc t3i thiéu ciia cong va kénh muong:

- D6i v&i nhdnh néi vao giéng thu nudc mua i = 0,015 va c6 thé gidm
xuong tGi 0,008.

- Déi vdi c6ng dat trong tiéu khu khi d = 200 thi | = 0,01; d =300 thii
= 0,007,

- D6i v6i cong ngodi phd d = 250 - 300, | = 0,004. Trong nhiing trudmg hop
bit lgi vé dia hinh mat dat thi do déc t6i thiéu cia c6ng ngoai dudng phé d =
300 c6 thé 14y i = 0,003.

Dudng kinh i thi€u d = 300, céng nhénh vao tidu khu cg thé xuéng d
= 200; kich thude chiéu rong clia muong mang B = 0,3m, chiéu cao H = 0,4m.
D0 nghiéng thanh mang 14y theo quy pham, tham khao bing 2.4.

Bdng 2.4: B¢ nghiéng thanh mdng

Céc loai muong ranh b0 doc t6i thidu
- Ranh ¢ phén dudng ¢6 16p phit bing be tong atphan 0,003
- Ranh & phan duding ¢6 16p phit bing dé dam 0,004
- Ranh & phan dudmg c6 16p pht bing d4 cusi 0,005
- Cac muong rinh riéng biét 0,003
- Kénh dan nudc 0,003

IV. TRAM BOM NUGC THAL NUGC MUA

1. Tram bom nudc thai

Nhiéu trudng hop, trén hé théng thodt nudc, ngudi ta phai b6 tri cdc tram
bom d¢ bom nudc va gidm do sau dat 6ng. D€ bom nude thai sinh hoat va nuéc
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thai san xudt ra tram xur 1y, ngudi ta dung tram bom chinh. D¢ bom vén chuyén
nudc thai nham giam do sau dat c6ng thodl nudc, ngudi ta dung tram bom cuc
bo hay tram bom khu wvirc.

Doi khi phai bom nudc mua €l cong thoat nudc mua ra song ho chita ¢6
mitc nude cao hon thi ngudi ta dat tram bom nudc mua.

Mat s6 trudng hop, dé giam do sau dat cong va giam chi phi xay dung hé
thong thodt nude, ngudi ta dung phuong 4n dat tram bom. Gial phap nay s€ cd
tinh kinh t&€ hon khi dat c6ng & noi dat xau, myc nudc ngdm cao trén khoang
chiéu dai 16n, luu luong (cong) 16n.

Hop 1y nhat 12 b6 tri tram bom nu6e thai & khu vuc thap cia thanh pho, c6
thé xét dén yéu cdu vé sinh, diéu kién dat dai, kha nang dat cong xa dy phong
va ngudn cung cap dién.

DE dam bao diéu kién vé sinh tram bom phai dét cdch xa nha 6, céc cong
trinh cong cong mot khoang cach khong dudi 50m. Néu khong o6 duge khoang
cach d6 thi phai ¢é su cho phép cla co quan dia phuong nhung nhat thiét phai
c6 vung cay xanh bao vé.

Qua trinh bom nude ¢é 2 giai doan:

- Giai doan thit nhat 12 loc réc ra khoi nude dé cho may bom lam viéc dugc
an toan.

- Giai doan thit 2 12 bom nudc thai.

Nhur vy & tram bom nudc thai phai ¢6 gian dat mdy, gian dat song chén va
mdy nghién ciing véi bé thu nhan. Ngodi ra cdn can ¢6 nha phuc vy sinh hoat
cho cong nhan van hanh va diéu khién tram bom. Kich thudc va s6 lugng cong
trinh phu trg cdn cin ¢ vdo cong sudt tram, vi tri xay dumg, hé théng diéu
khién may méc va s6 lugng cong nhan phyc vy...

Bé chita va gian mdy c6 thé dat tich biét nhau hay dat chung trong mot nha
nhimg c6 tudng ngan céch dén mdi va c6 clra di riéng biét.

Mit bing tram bom c6 thé ¢6 dang trdn hay chit nhat, xay bang gach hay
bé tong cot thép. Thudng diing dang trdn cho nude thai sinh hoat, ¢é phan chim
bing bé tong cot thép va phdn néi bing gach. Ngudi ta sit dung kich thude dinh
hinh cho moét s6 tram bom nhu sau: 1

- Loai tron D = 8m thiét bi 3 mdy bom 2 -5 H¢ hodc 4H¢.

- Loai tron D = 8m thiét bj 3 mdy bom 6H¢.

- Loai trdn D = 8m thiét bi 3 mdy bom 8Hé.
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Trong d6, mét nira dién tich tram bom ding 1am bé chita (cé dat song chin
rdc...} va mot nira ding [dm gian mdy.

2. Xac dinh luu lugng cua tram bom

Khi thiét k& tram bom phai:

- Xdc dinh hnu lwgng nudc thai cdn bom di, tic 1 lwu lugng tram bom c¢é
tinh t6i sy bién déi luu lugng clia nudce chiy dén.

- Xac dinh chi¢u cao can dang nudc thai, k€ cd 18n that thuy tuc trong ong
hit. 6ng ddy va qua cdc chi tiét.

- Trén co s0 cdc s6 liéu trén, chon loai may bom, 56 mdy bom cén thiét va
cong suat dong co. _

Nudc thai chay dén tram bom thuong véi luu luong bién dong. Mdy bom
thudng hoat dong v6i luu lrong 6n dinh; do d6 phai ¢é bé chia dé didu hoa
luu lugng.

Vinudc thai chita nhiéu chat bdn nén bé chita diéu hoa khong dugc qud 1én
d€ tranh tinh trang lng can va théi rita. Mudn vay, phai chon ch& d¢ hoat dong
cua cdc 6 mdy bom dé bom nuée di véi luu lugng sao cho gan véi biéu dé luu
lugng nude dén. Khi thiét k€ cic tram bom nuéc thai nén dp dung ché& do déng
md ty dong.

D€ xdc dinh lwu lugng ctia tram bom cdn phai bi€t luu luong nude thai chay
dén theo cdc gid trong ngay dém.

Cong suat thi€t k& cua cdc cong trinh thodt nudc, trong dé ¢é tram bom
duge xdc dinh trén co s& luu lugng nude thii ngly 16n nhat va c6 du kién ca
lugng nudc ngdm tham vao hé théng thodt nude.

Do ¢6 sur dao dong ding ké vé huu lugng nuréce thai theo thai gian, cong sudt
thi€t k& clia tram bom phai tinh vé&i luu luong gidy Ién nhét ciia nudc thai va
thudng biing 1.3 - 1,8 luwu lugng gid trung binh trong ngay thai nudc 16n nhat.

D61 v6i hé thdng thodt nudc chung, cong suat thiét k€ cia tram bom ¢4 khi
g4p 3 lan lwu lugng gidy 16n nhat.

D€ thich ng véi su dao dong lwu lugng, trong tram bom can lapdar2 - 3
(6 mdy bom. S6 luong t6 mdy bom ¢6 thé ting ddn cing vdi su phat trién d6 thi
va hé théng thodt nuée. Cing cé thé ldp dat cdc 16 may bom ¢6 tdc do quay
khdc nhau dé phii hgp véi nhu cdu van hanh, nhat 12 d6i véi giai doan dau cha
du dn khi nhu cdu con nho. C6 thé chon s6 t6 may bom theo bang 2.5.
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Bdng 2.5: Lua chon s6't6 mdy bom

Bom nude thai Bom nuéc mua
Tong cong suit . Téng cong suat .
R S6 to may . Sé to may
m’/h m*/h
0,5 2+(1) ) 3 2 hoiac 3
0,5-1 3-5+(D 3-5 3 hoac 4
1,5 4-6+(1) 5 4-6

Céc s6 trong ngodc chi s6 may bom du phong. Déi véi cic tram bom
nudc mua nén lap dat thém mot t6 mdy bom dy phong dé dé phong khi muc
nudc & ngan thu.cao hon muc nudc thist ke,

C6 nhi€u céch chon ché do hoat dong cta cic té mdy bom trong tram
bom. Dudi day gidi thiéu hai cich chon ché d6 hoat dong cua céc 16 may bom:

- Cach 1: Chon ch€ do hoat dong ctia cdc 16 mdy bom hay luu luong cla
toan tram bom diéu hod vdi lwu lugng khong déi trong suét ngay dém. Céch
nay doi hdi dung tich bé chita diéu hoa luu lwong phai 16n.

- Céch 2: Chon ché& do hoat dong clia cc t6 may bom sao cho luu lugng
clia cdc 16 mdy bom, tic luu hugng tram bom phai gan véi luu lwong nude chay
dén. V&i cich ndy, dung tich bé chida diéu hod s& nho.

Cau hoi on tap
1. Céc loai so d6 mang Iugi thoat nude bén ngoai cdng trinh?

2. Céc yéu 18 thuy luc ding dé tinh todn mang Iudi thoat nudc bén ngoai céng trinh?
3. Cau tao mang ludi thoat nudc mua?
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Chuong 3
XU LY NUGC THAT

- Muc tidu: Nam dugc thanh phén, tinh chat nuéce thai. hidy dugc phuong phap xi Iy
nude thai va didu kién xa nudc thai ra nguén nudc thién nhién. Cé Yy thirc bdo vé moi
trudng, dac bigt 13 maéi trudng nuéc,

- Trong tdm cla chueng nay 13 trinh bay cac phugng Phap xi ly nubce thai va sg dé
day chuyén cong nghé xir Iy nuéc thai,

I. THANH PHAN VA TINH CHAT NUGC THAI

1. Thanh phan nudc thij

Viéc xay dung mang ludi thodt nude s& cho Phép van chuyén cic loai nuéc
thai - nude bin khéi khu nha d, ving dan cu. Tuy nhién, truée khi x& nuge thai
vao song hd, ngudn nudc, phai thuc hi¢n xit Iy nudc thaj de bao vé vé sinh,
chong 6 nhiém nguén nude.

L.1. Dac diém vat ly

Theo trang théi vat 1y, cdc chat bdn trong nudc thai dirge chia thanh:

- Céc tap chat khong tan & dang io limg kich thudc I6n, véi kich thude hat
lén hon 10"mm. Ching c6 thé & dang huyén phd, nhii tuong hodc kich thuée
I6n nhur gié, vai, gidy, que cui.

- Cdc tap chat ban dang keo véi kich thuge hat trong khodng 10* - 10°mm.

- Cdc chét bin dang tan o6 kich thudc nh hon 10°mm. Chiing c6 thé &
dang phan tir hoic phan ly thanh ion,

Nutc thai sinh hoat thudng c¢é mii hoi théi khé chiu. Khi van chuyén trong
dudng cong sau 2 - 6 gid thady xuat hien muj hydrosunfua va nuée c6 may sém,
Nong do cac chat ban cang cao thi nudc thai cang ¢ mau va cang thay duc.
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Nong d6 cdc chat ban trong nuéc thai ¢6 thé dam dic hoéc loding tuy thude
tiéu chudn ding nude va lugng nudce thai cong nghiép ldn vao. Luogng chat bin
tao ra hang ngay theo ddu ngudi gan nhu khong ddi. Néu ding nhiéu nude thi
nudc thai s€ nhi€u va pha lodng.

1.2. Pac diém hoa hoc

Nudc thai chia cdc hop chit hod hoc dang vé co tir nude cap nhw sit,
magié, canxi, silic va rdt nhjéu chat hitu co trong sinh hoat nhu phan, nudc tiéu
va nhi€u chét thai khic nhu cdt, sét, ddu m& khi chay vao mang luéi thodl nudc.
NuGc thai vira xa ra thudng c6 tinh kiém nhung dédn tr& nén cé tinh axit vi théi
rita. Céc chét hitu co ¢6 thé cé xudt xir tix dong vat hoac thirc vat. Céc chat hiw
co trong nudc thai cé thé chia ra thinh cdc chét chia nito va khong chita nito
(cdc chdt chita cacbon). Cac hop cht chita nito chii yéu nhu ure, protein, amin
va axit amin. Cdc hop chat khong chda nito nhu m&, xa phong, hydrocacbon
trong d6 c6 ca xenluld. Ngoai ra nudc thdi con chita nhiéu chét nhu phét pho,
sunfua, hydro. Cic chat thai cong nghiép 14n vao va 1am cho nudc théi thém da
dang vdi nhi€u loai chat khdc nhau. Ky su vé sinh khong quan tam o 1é tng
chat trong rét nhi€u chét clia nude thai va viéc phan tich cling khong thé thuc
hién dugc hoac doi hoi phai mét nhiéu thei gian; do d6 chi phan tich theo cic
chi tiéu danh gid ndng d¢ chung cla chiing ma thoi.

Bang 3.1 bi€u thj thanh phdn nudc thai va su bién dong clia cdc chi tiéu
trong nudc thai.

Bdng 3.1: Thanh phdn tinh chdt nwdc thdi tinh bdng mg/l

Cac chi tiéu Nho nhit Trung binh Lém nhat
Ch4t ran (can kho) toan phén 450 800 1250
Chat ran bay hoi 240 420 810
Chat rén lo limg 96 200 360
Chat rdn lo limg bay hoi 75 135 215
Chat ran dé lang (ml/) 2.5 5 7
BOD - nhu cdu oxy sinh héa 95 210 400
Nito amoén 5 12 21
Nito hitu co 8 21 40
Amén albuminoit 3 7 12
Clorva 21 42 83
Chiét ete tan 6 14 22
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Trong nudc thai sinh hoat. tdng cdc chat bin dang vé co khoang 42% va
cdc chat ban dang hiu co 1a 58%. Céc chat vé co phan bs & dang tan nhiéu hon
con cdc chat hitu co phan bs nhiéu & dang keo va khong tan.

1.3. Pac diém vi sinh vat

Trong nude thai ¢6 chita nhiéu loai vi sinh vat nhu: Nam men, nim moc,
tao, vi khuan. trong dé cé nhiéu loai vi khuin gay bénh nhu ta, ly, thuong han...
Nhitng loai sinh vat ndy chd yéu dic trung cho nude thai & céc khu vyc nhu 10
mo, nhd mdy da, len.

2. Cac chat ban trong nudc thai

2.1. Cac chat khong tan

Cac chat khong tan trong nuéc thai ¢6 thé & dang phan tdn nhé (huyén phi,
nhil tvong, bot).

Khi phan tich theo phuong phap chudn, phdn cdc chat khong tan bi gitt lai
trén gidy loc tiéu chuan thudng duge goi 1a céc chit 1o limg. Khéi lugng cla
ching duge xdc dinh bang céch can sau khi da sdy kho & nhiét d6 105°C.

Tuy thudc kich thudc cdc hat (miic 4o phan t4n) va ti trong, cac chat lo
ling c6 thé lang cin xudng ddy hodc ndi lén mat nude hodc & trang thai lo limg
(khong lang va khong néi 1én mit nudc).

Céc chat d¢ lang 1a cdc chat khong tan ling xudng ddy va tao 16p can (tinh
bang ml) khi d€ lang trong Gng nghi¢ém trong thdi gian 2 gid, dugce thé hién
bang mi/l.

2.2. Cac chat dang keo va tan

Céc chét dang keo trong nuée thai sinh hoat thudng do anh hudng cia cic
chit dam, m&, dudng trong thuc phidm va cdc chdt chia trong nudc cip nhu
cacbonat, hydroxit, sunfat, clorua cua sit, mangan, silic... '

Céc chat ban dang tan trong nudc thai ciing rat da dang. D6i véi nudc thai
sinh hoat, mot dang chat tan ddng chd y 13 amoniic, amén, nitrit, nitrat. Ngoai
ra trong nuée thai con cé cacbon, luu huynh, phot pho, kali, natri, clo & dang
mudi tan. Trong nuéc thai d6 thi s& dién ra qud trinh phan huy cdc ch4t ban hiru
co. Du6i tic dong cha cdc vi sinh vat s& dién ra cdc qué trinh phan huy hiéu
khi, ky khi.

$ nhitg diéu kien thich hop nhur ¢é oxy va nhiét d6 trén 4'C, dudi tic
dong cua cdc vi sinh vat hiéu khi s& dién ra qud trinh nitrit hod va nitrat hod.
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Do 1a qua trinh oxy hod nito clia cdc mudi amon dé thanh nitrit va nitrat. Tiép
theo, nhd cdc vi sinh vat ky khi lai dién ra qua trinh khir nitrat va tao thanh nito
tu do dang khi.

- Nito amon: La luong nito chifa trong amén hydroxit hodc cic mudi amon.

- Nito hitu co: L2 tdng hop lugng nito clia cdc hop chat hiru co khong ké
nit0 amén, nitrit, nitrat. Nito hitu cd s& chuyén thanh amé6n (qué trinh amoén
hod) khi phéan huy ki khi.

- Nito albuminoit hay amon albumineit: D6 12 amén duge giai phdng ra khi
dun ndng nudc thii trong dung dich kiém kali permanganat. Nito albuminoit
dugce coi 1a lugng nito hitu co d& bi phan huy. Tuy nhién, ngudi ta it ding va
phan tich chi tiéu nay.

- Clorua: Chi y€u do sir dung muéi trong thifc dn va trong cdc chat thai -
tiét cia nguoi, ddng vat.

2.3. Nhu cau oxy sinh hoa (Tiéng Anh viét 1t la BOD, tiéng Viét la NOS)

Chi tiéu nay xdc dinh mic do 6 nhiém cta nudc thai hoac nude song, hé do
chifa cdc chat hitu co dang tan, keo va va khong tan khé lang. D6 1a lugng oxy
tiéu thy dé oxy héa sinh hod cdc chat bdn hitu co trong qud trinh s6ng, hoat
dong cla cdc vi sinh vat hi€u khi. Tuy nhién tuy theo muc dich nghién ctu,
ngudi ta c6 thé xdc dinh lugng oxy tiéu thu dé oxy hod sinh hod toan bo céc
chét bin hitu co trong nudc thai. Nhr vay ¢ thé phan tich BOD déi vdi nudc
da ling so b hoidc d6i véi nudc chua ting. Nhu cdu oxy sinh hod ¢6 thé duge
xéc dinh sau ndm ngdy hodc sau 20 ngdy, twong ting ¢6 ki hiéu 13 BOD,,
BOD,,,. Doi véi nudc thai sinh hoat sau 20 ngay dau hiu nhu oxy hod toan bod
cédc chat hitu co cho nén BOD,, dugc coi 14 BOD hoan toan.

2.4. Nhu cau oxy hoa hoc (Tiéng Anh viéi 1dt la COD, tiéng Viét la NOH)

Nhu cdu oxy sinh hod khong phan 4nh ton bd cdc chit hitu co chifa trong
nudc thai vi né khong tinh 16i cic chét hitu co tiéu thy cho viéc tang sinh khai
cla vi sinh vat va nhitng chat hitu co bén vitng. ma vi sinh vat khong thé phan
huy dugc. Gid tri nhu cdu oxy hod hoc (COD) s& phan 4nh toan bo cdc chét hitu
co, tham chi ¢ mot it cdc chat vo co. COD duge xdc dinh bang cich dun so6i
hop chét hifu co (nuée thai) véi axit sunfuric dam dac tinh khiét va cho thém
kali 1odat ho#ic mudi cua axit cromic (kali dicromat).

Ngoai ra ngudi ta con xdc dinh nhu cdu oxy hod hoc (hay do oxy hod) clia
nudc bang kali permanganat KMnO,.
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Bing 3.2 1a lugng chét bdn tao ra theo ddu ngudi theo tiéu chuin Viét Nam
TCN - 51 - 84 va mot s6 nude trén thé gidi.

Bdng 3.2: Ham lugng bin trong mtcc thdi sinh hoat

theo mor ngudi trong ngay

|

Chi ticy , Hz‘lm\ ]-l.l’(_)'llg bin tinh theo
mot ngudi trong ngay (g/ng.ngd)

Chét lo limg 65
NOS; (BOD;) trong nudc thai da ling 35
NOS,, (BOD,,) trong nuéc thai da ling 40
Nito ctta mudi amén (N) 8

Photphat (P,O;) 1,7
Clorua (Cl) 9

3. Diéu kién x3a nudc thai ra nguén

O Viet Nam cling nhu & cdc nuée da o6 cic quy dinh vé chit luong cho
phép clia cac dong x4 nudc thii ra nguén nuée mat. Nguén nudc mat duoc chia

lam hai loai:

- Nguén nuéce loai I: Bao gém cdc nguén nudc dung vio muc dich cip nuéc
cho san xudt trong céc xi nghiép cong nghiép thuc

sinh hoat, &n uéng hoac
pham.

- Nguon nudc loai IT: Bao gém céc nguén nude dé tim, boi 161, thé duc thé

thao, vui chai giai tri.

Bdng 3.3: Mitc d¢ nhiém va ndng dg gioi han cho phép ciia mot s6 chdt iqi
diém tinh todn ciia miéc nguon say khi xdo trén véi nudce thdi

A. Nguyén tdc vé sinh khi xd nuée théi vao nguon nudc mdit

Chi tiéu nhiém bin Tinh chit ngudn nuwée Tinh chit nguén nuée
\ e thii loai I, sau khi loai II, sau khi
cua nugc thal xa nudc thai vao Xa nuée thai vao

Néng do pH

Trong pham vi 6,5 - 8,5

Mau, mi, vi

Khong mau, mui, vi
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Ham lugng chat
lo ling

Cho phép tang ham lugng chat lo limg trong nguén
nuée mat

0.75- 1,00 mg/l | 1,50 - 2,00 mg/]

Ham Jugng chat hiru co

Nudce thai sau khi hoa tron vdi ngudn nude mat
khong dugc nang ham lugng chat hitu co lén qua

5 mg/l | 7 mg/l

Lugng oxy hoa tan

Nudc thai sau khi hoa tron véi ngudn nude mat,
khong lam giam lugng oxy hoa tan dudi 4 mg/l
(tinh theo lugng oxy trong ngay vao mia he)

Nhu céu oxy cho qud
trinh sinh hod NOS;
(BODs)

Nudc thai sau khi hod tron véi ngudn nudc mat
NOS; trong nguén nudc mat khong duge vugt qua

4 mg/l 8 - 10 mg/l

Vi triing gay bénh
(nuGe thai sinh hoat
cha dé thi, nuée thai &
cdc bénh vién, nha
mdy da, nha may len

C&m x4 nudc thai vao ngudn nuéc mat néu nudc
thai chua qua xir Iy v khit triing trigt dé

da, 15 mé...)
Nudc thai khi xa vao ngudn nude mat khong duoc
Tap chét ndi trén chita ddu, m&, san phdm ddu md, bot xa phong va
mat nudc céc chat néi khic bao trén nudc timg mang ddu 1én

hoac tirng mang bot 16n

Chat doc hai

Cam thai vio ngudn nudc mat cac loai nude thai
con chita nhitmg chat doc kim loai hay hitu co, ma
sau khi hoa tron v&i ngudn nude mat gay doc hai
tryc tiép hay gidn tiép t6i ngudi, dong vat, thuy sinh
trong nuéc va & hai bén bd. Néng do gidi han cho
phép ciia chat doc hai duge quy dinh & muc B

Bang 3.3 gidi thiéu mot s6 quy dinh vé néng d¢ gidi han cho phép hoic
mot s6 chi tiéu vé sinh clia nude ngudn sau khi xdo trén véi nude thai (TCXD -
51 - 84 - Tiéu chudn thiét k€ hé thong thodt nudc bén ngoai).

Ngodi cdc quy dinh néu trén, doi véi cdc nginh con cb cdc quy dinh riéng
cho cdc ngudn nude dé nudi tréng thuy san, cung cip nudc cho trong trot cay
noéng - lam nghiép.
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Bdng 3.3 (Tiép theo )
B. Néng do gici han cho Phép mot s6 chey déc hai frong cdc
ngHon nuoe dang cho sinh hoat va nuoi cg

——
| Néng 0 giGi han cho phép (mg/)

Tén cac chat Nguén nude ding | Neuén nuec ditng
choe sinh hoat dé nuoj c4

| Chi (Ph) 0.10

2 Asen (As) (.05 0,05
3 | Pong (Cu) 3,00 0.01
4 | Kém (Zn) 5,00 0,01
5 | Kén (Ni) 0,10 0,01
6 Crém hogd tri 3 0,50 0,50
7 | Crém ho4 tri 6 0,10 0,01
8 | Cadimi (Cd) 0.01 0.005
9 | Xianua 0,01 0,05
10 | Magie (Mg) 50,00

Phenon

Dau mé va san phim ddu ma

IL XU LY NUGC THAJ

1. Cac phuong phap xir Iy nugc thai

De xit Iy nuce thai, o6 thé dung cic phuong Phdp ca - 1§ hoc, hod hoc, héa
1y va sinh hoc.

1.1. Phuong phap co Iy hoce

Ding dé loai bd cdc chét khéng tan va mot phan cic chat dang keo trong
nuée thii. Céc chit the nhyr que, cui, gidy, gié... dugc gilt lai & song chan rac,

bé lang c4c loai. Trong d6 nhimng chat c6 trong luong riéng I6n hon frong luong
riéng cilia nudc s& duoe lang xuéng ddy bé, céc chat nhe hon nude nhy ddu, m&
lai néi 1én mat nude. Sau dg can lang & ddy va chat néj tren mat nudc lai dirge
83t 1ap trung va tich rieng. Doi véi cac chat néi dac trung, tuy thudc ban chat
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cla chiing c6 thé dung cdc bé dac biét va dugc goi 1a bé thu dau, bé thu mé...
Nhiing loai bé ndy chi yéu dugc sir dung déi véi nude thii san xuat,

1.2. Phuong phap hod hoc va hoa Iy

Dé xir Iy nude thai san xudt hodc xir 1y can bin, ngudi ta con sit dung cac
phuong phap hod hoc va héa Iy.

Véi phuong phdp hod hoc, tifc la st dung cdc hod chét cho vao nirée thai,
.tao phan Gng hod hoc giita ho4 chét cho vio vdi cic chat ban trong nuée thai.
Ket qua tao thanh cdc chat ket tha hoac chat tan nhung khong doc. Dién hinh
cha cdc phuong phép hod hoc 14 phuong phdp trung hoa nuéc thii chia kiém
hodc axit, phuong phdp keo tu v phuong phap oxy hos - khir.

Cac phuong phdp hod 1y thuong dung 1a tuyén ndi, chung bay hai, co dac,
hép phy, trich ly, ozon hod, dét chdy...

1.3. Phuong phap sinh hoc hay sinh hoa

Day 1a phuong phdp phé bi€n vi kinh 1€ nhét. Thuc chét ctia phuong phap
nay la sir dung kha nang song va hoat dong cua nhiing vi sinh vat dé phan huy -
oxy hod cdc chat ban hitu co trong nuéc thai.

C6 the thyc hign x{r Iy nudc thai bing phuong phép sinh hoc trong diéu
kién ty nhién nhu cinh déng tudi, cinh déng loc, hé sinh vat hodc trong diéu
kién nhan tao nhu bé loc sinh vit, bé aeroten véi bitn hoat tinh, dia sinh vat.

D€ dam béo yeu cdu vé sinh, nudc thii sau khi qua cic cong trinh xir Iy
phai qua khr triing d¢ tiéu diét nhimg vi sinh vat gay bénh truéc khi xa ra
ngudn nudc song hd.

Trong qud trinh xit 1y nudc thai § cic cong trinh d4 tao ra mot khoi luong
can kha 16n. Lugng can nay ciing cdn duge xur Iy. D€ xi ly va phan huy can,
ngudi ta thudng ding cdc cong trinh nhu bé ty hoai, bé ling hai vo, bé métan,
bé lang trong két hop 1én men, bé phan huy ki khi véi 16p biin hoat tinh o limg.
D6 1a cdc cong trinh xir Iy ché bi€n can trong diéu kién lén men phan huy ki
khi. Lugng khi tao ra c6 thé sir dung vao nhiéu muc dich khdc nhau nhu Iam
nhién liéu dun bep, chay may nd thip sdng. Ngodi ra cé thé 4p dung cdc bé én
dinh hi€u khi d€ phan huy - oxy hoa biin can.

Bun cidn sau khi x&r I¥ vin con chita nuée véi mot khoi luong I6n. DE khir
nudc trong can biin ¢6 thé sit dung san phoi biin, méy loc chan khong va nhiéu
loai thi€t bi khdc. Dé ting nhanh hi¢u qua khir nudc, ngudi ta con phai ding
phuong phdp keo tu hod hoc.
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Day chuyén cong nghé tram 1am sach nude thai do thi 12 t3 hop cic cong
trinh trong d6 nudc thai duge 1am sach timg budc theo thir ty cic cin 16n dén
cdc can nho, cdc chat khong hoa tan dén cc dang keo va hod tan. Khir tring la
khau cuéi cling clia cong nghé lam sach.

Viéc lya chon day chuyén cong nghé 12 mét bai todn kinh & k¥ thuat phic
tap. phu thuéc nhi¢u di€u kién nhu: Thanh phén tinh chat cla nudc thai, yéu
cdu vé mifc d% phdi lam sach. cdc yéu t6 vé diéu kién dia hinh, nang luong, tinh
chat dat dai, dién tich khu xay dung cong trinh, luu luong nude thai, cong suat
cia nuéc ngudn... Khong thé ¢6 mot so dé miu muc nio ¢6 thé ap dung cho
nhiéu trudng hop cu thé.

Nudc théi sinh hoat thudng ding phuong phép 1am sach co hoc va sinh hoc,
con nudc thai san xudt chi yéu ding phuong phap hod 1y.

Day chuyén cong nghé cla mét tram lam sach hoan chinh.cé thé chia
thanh 4 khdai.

- Khoi lam sach co hoc: Nudce thai di theo thit tu qua: song chin rdc (gém
ca mdy nghién réc), bé ling cdt (gém ci san phoi c4t) va bé lang dot 1.

- Khéi lam sach sinh hoc: Nudc thai di theo thi tr qua: khéi lam sach co
hoc, cong trinh 1am sach sinh hoc va bé léng dot II.

- Khéi khir tring: Nudc thai sau khi di qua khéi lam sach co hoc, hoic qua
hoac khong qua khéi 1am sach sinh hoc t6i bé tron, bé tiép xic. Phan tng khir
tring dugc thuc hién & bé tiép xiic.

- Kho xir Iy can lang: BE xit 1§ ché& bién can ling, cong trinh 1am kho can.

So d6 téng qudt day chuyén cong ngh¢ lam sach nudc thai trinh bay &
hinh 3.1.

Chi trong trudng hop tram 1am sach ¢6 quy mé 16n va yéu cau vé sinh cao
thi mdi dp dung so dé lam sach nhu trén. Dsi véi trudmg hop cho phép giam
mitc 46 lam sach hoac d6i véi nhimg tram 1am sach c¢6 cong suét nho thi so d6é
c6 thé don gian hon, vi du:

Khi chi can [am sach co hoc, chil yéu tdch ra khoi nudce thai cic cin bdn &
dang khong hoa tan thi s& khong con khai 11,

- Khi cong suét cia tram bom duéi 5000m*/ngay dém, song chin ric clia
tram bom chinh thi€t k& v6i khe hé' 16mm thi trén tram lam sach ¢6 thé khong
cén dat song chan ric (1).

- Khi cong sus tram < 100 m'/ngdy dém thi khong c4n xay dung bé ling cit.
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- Khi 1am sach sinh hoc trong diéu kién tu nhién thi khong can bé ling lan
II (5).

- Khi cong suat tram lam sach nhod hon 500 m'/ngay dém va dat gén cdc
cong trinh dén dung thi khong nén xay dung san phoi bun (9). Khi dé ta ding
616 hiit bun van chuyén di xa.

Ngoai ra cling k€ dén céc trudng hop riéng biét khi lvu lugng nude thai nho
(dudi 100 m*/ngay dem), néu didu kién v¢ sinh cho phép sir dung bé ty hoai thi
bé ty hoai 6 thé | cong trinh duy nhat trong day chuyén céng nghe.

Noi chung la phai dva trén co s¢ tinh todn mitc can lam sach cé dé cap toi
diéu kién dia phuong va yéu 16 Kinh t€ ki thuat ma quyét dinh bién phdp lam
sach. Khi lua chon thanh phan céng trinh don vi, can tinh dén cong suat cha
tram, di€u kién dién tich d4t dai, khi h4u, muc nuéc ngam...

fmem e cmmmm—ae * _________ | Hinh 3.1: S0 d6 nguyén tac day
| chuyén cong nghé lam sach
la p—{ 1 nude thdi

{. Song chén rdc

1 1

] 1

] I

: ;

| ]

i v E la. Mdy nghién rdc

E Yq p{ 2 @ ! j B;fangj;?r )
v 2a. Sdn phoi cd

) \ 4 ;

: 3 '

1 ]

I ]

| ]

|

3. Béling lan |
4. Céng trinh lam sach sinh hoc

5. Bé ldng lan 11

o= o A ---u-—---—-i—----————' 6. Mang trén
7. Bé'tiép xiic

8. Céng trinh xit Iy cdn ldng

|
1
1
4 |
* @ E 9. Cong wrinh lam khé cdn
5 : ‘
I
1
1

@
L

e e e

9 - — P Duong cdn
- —p  Dutng nudc
I Jl | m———— Duomg phdn chia khoi
bbbt ; """"""""""""" V1. Khéi lom sach co hoc

1. Khéi lam sach sinh hoc

|
|
I
v @ RUE Khoi kit trang
:
:

V. Khoi xir Iy can.
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2. Cac cong trinh x(r ly co hoc

Céc céng trinh nay nhim tdch cic chat khong hoa tan va mot phan cdc chat
0 dang keo ra khoi nude thai. Cong trinh xir Iy cd hoc bao gém:

2.1. Song chin rac

Dang dé chén giir cdc can bdn ¢6 kich thudc 16n nhy gidy, rau cé, ric... va
dugc goi chung 1a rdc. Song chin réc thudong dit trude céc ngan chifa nuéc
(buéng thu nhan) cta tram bom thoit nudc, trén cdc muong méng din nude t6i
cdc cong trinh 1am sach. Khe hé gilta cdc song chin ric thudng 1dy khoang
16mm. Song chin rdc thudng dat nghiéng mot géc 60 - 70°, t6c d6 nude chay
qua song chin Ién hon 0,8 m/s. S6 lugng rdc giir lai tinh trung binh 4 - 6
I/ngudi trong mot nam. Néu lugng rac nhd hon 0.2 m’/ngiy dém thi ngudi ta
lay rdc bing thi cong, cdn khi 16n hon 0,2 m*/ngay dém thi 14y rdc bing co
gidi. Khi d6 ngudi ta bs tri mét hé théng cao doc theo song chan chuyén doéng
theo ki€u bang chuyén duva ric 16i céc may nghién. nghién nho san dé tha traj
theo dong nudc. So dé song chin réc xera hinh 3.2,

Trong nhitng nam gan day, ngudl ta dp dung loaj két hgp vira chin giir
vira nghién rdc ngay trén dong chay.
San cong tic

60 - 70"

//////)\
A AV A A A S (a4

Mat bang

¢ [ |, )

Hinh 3.2 Song chén rdc

2.2. Bé lang cat

D¢ tdch cdc chét ban v6 co ¢ trong lugng riéng 16n hon trong lugng riéng
cia nu6e nhu cat, xi than, xuong, hat, qua... (chi yéu 1a cdt) ra khoi nudc thaj,
Khi cong suat ciia tram bom 16n hon 100 m*/ngdy dém thi nh4t thiét phai xay
dung bé ling c4t, vi néu dé cac hat khodng dong lai & ddy bé léng s& gay khé
khan cho viéc ché& bién cin ling va gay tic héng 6ng hiit clia mdy bom hay
thiét bi thdo can ra khdi bé ling.
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Theo dac diém chuyén dong cha dong nude, bé lang cat phan biét thanh: bé
lang cat ngang thong thuong, b€ ling cir ding va bé lang cdt nudc chuyén
dong xoan &c (tiép tuyén thodng gié).

Luong cét gitt lai trong bé lang cdt khoang 0,01 - 0,02 I/ngudi/ngdy dem.
Néu lugng cdr < 0.5 m'/ngay thi ngudi ta thudng 14y cdt ra khdi bé biang phuong
phdp thi cong, con khi > 0,5 m’/ngay thi 14y ct ra khoi bé bing cdc mdy hit cit.
Khoang 1 - 2 ngay, ngusi 1a [ay cat ra khoi bé mét 1dn va dua vao san phoi ¢t
phoi khé r6i van chuyén di. Toc d6 nude chay qua bé ling cit thudng 1 0,15 -
0.3 m/s. Thai gian nude chay qua bé lang cat ngang thi 30 - 50 gidy.

2.3. Céc dang bé ling khac

B¢ ling dé tich cic chat Jo limg ¢6 ti trong 16n hon t trong cla nudc thai
(bun. réc vun, xdc sinh vat...). S§ lugng can roi & bé ¢ thé lay tir 0,5 - 0,8
I/ngudi/ngdy dem. Theo dac diém chuyén dong ctia nude, ngudi 1a phan biét:
bé ldng ngang, bé lang ding va bé ling ly tam. Ngoai ra theo cdc chic nang
cia b€ ngudi ta lai chia ra thanh bé lang dot I va bé ling dot II. Bé lang dot II
chi sir dung khi ¢6 lam sach vi sinh, dat sau cic bé biophin hoic aeroten, cé
nhi¢m vy giit lai cic bin hoat tinh dé lam trong nuée.

B¢ ling ngang ¢6 mat bang hinh ch¥ nhar, 1} 1 gilra chiu rong va chiéu daj
khong it hon 1/4 va chiéu sau dén 4m {(hinh 3.3).

Nudc thai duge din vio bé theo kénh Rodc mang phan phoi véi dap tran
thanh méng hodc tuing duc 16 & dau bé. (3 cugi bé ciing ¢6 mang twong ty dé
thu nude va cling 6 tdm chin ntra chim nita ndi cao hon muc nuée 0,15-0,2m,
khong sau qud 0,25m. Tam chin ndy c6 téc dung ngan chat néi, dat cach thanh
fran cia médng thu mét khodng cich 0,25 - 0,5m. Dé thu va x4 chat ndi, nguoi
ta dat mot mdng dac biét sit ké tdm chan. Tam vin dau b¢ dat cich thanh tran
(ctra vio) khoang 0,5 - 1.0m va khéng nong hon 0,2m véi muc dich phan phéi
déu nudc.

bdy bé ling thudng 1am déc i = 0,01 dé thuan tién khi cao gom cin lang.
Dy déc cla ho thu khong nhd hon 45° - x4 can ra khoi bé bang dp lyc thuy
tinh véi cot nude khong nhd hon 1,5m d6i véi bé lang 14n 1, va 0,9m d6i véi bé
lang l4n 11 sau aeroten, 1,2m say biophin.
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a) 2 3 S y 3 Hinh 3.3: So dé bé ling ngang

1 4 a. Mdt bang; b. Mdt cds
> H 6 1. Kénh dan nuée vao;
En 2. Mdng phén phéi;

3. Tdm chdn nita chim mia 16i;
4. Mang thu nuwoc;
L 3. Mdng thu va xd chat néi;
b) 6. Kénh ddn nuee di.
1\2 \ 3] 4
— l\ —»6
= 3

B ling ngang c6 thé lam mét hé thu can ¢ dau bé hodc nhiéu hé thu cin
doc theo chi€u dai bé. B ling c6 nhiéu hé thu can khong tién dung vi lam
tdng khdi tich khong cén thiét, ngoai ra trén nhitng hé thu d6 con tao dong
xody lam gidm kha ning ling cba hat can. B& lang ngang 4p dung véi cong
sudt > 1500 m*/ngay dem.

Bé lang ding c6 dang hinh tru, ddy dang hinh nén cut, nghiéng mot gée
45°, dudng kinh dén 10m. Nudc thai vao bé qua Ong trung tam & giira bé véi
téc d9 khong 16n hon 30 mm/s va chui tir dudi ddy lén véi t6c do rat cham
0,5 - 0,7 mm/s, thdi gian nudc luu lai ciing tir 0,75 - 1,5 gid. Chiéu sau phén
nude cia bé 1ir 2,7 - 3,8 m (néu la bé lang dot II thi khong nhé hon 1,5m). Thei
gian ldy can ciing gidng nhv bé ling ngang. Bé ling ding thich hop véi cdc
tram [am sach cong sudt nhé hon 20.000 m¥/ngay dém.

B¢ ling ly tam c6 dang hinh tron, chiéu sau khong 16n hon 4m. Nudc tir
6ng trung tam & gitra bé chay ra theo hudng ly tam téi thanh bé. bay bé c6 do
déc > 0,02 vé trung tam dé thu cin, B& thudng trang bi mot gian quay gén véi
h¢ théng cio dé gom can ldng vé trung tam. Bé ling ly tam thich hop véi céc
tram 1am sach ¢6 cong sudt > 20.000 m*/ngay dem.

3. Céc cong trinh xr Iy sinh hoc

3.1. Ho sinh vat

H6 sinh vat 13 hé chifa nudc khong sau 14m, dung d€ 1am sach sinh hoc chil
y€u dya vao qua trinh tw lam sach caa ho. Loai hé nay st dung thich hop &
nhiing not kh{ hau ¢6 nhigt d6 cao. N6 ciing cé thé siy dung phéi hop véi cic
cong trinh lam sach khdc dé 13m sach triét dé nudc thai.
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Can cit theo dac tinh t6n tai va tudn hoan cla céc vi sinh vat va ¢d ché€ lam
sach, ngudi ta phan biét 3 loai ho: hd yém khi, hé higu - yém khi va hé hi€u khi.

* HG yém khi: Ding d€ 14ng va phan huy céc chét bdn nhd cdc vi sinh vat
yém khi. Stc chifa tiéu chufn c6 thé tir 350 - 800 kg/ha/ngiy dém; c6 thé lam
sach 50 - 70% tinh theo NOS. Chiéu sau ciia ho tir 2.4 - 3,8m.

" Loai hé nay thudng ding d¢é 1am sach nudc thai cong nghiép ¢6 do nhiém
bén 16n, it khi ding dé 1am sach nuc thai sinh hoat vi gay mii théi kho chiu.
H4 yém khi phai dat cich xa khu nha & va xi nghi¢p thuc phim tir 1,5 - 2 km.

* HE hiéu - yém khi: Loal nay thudng gép trong thyc t& dé tam sach nudc
thai sinh hoat, stfc chia tiéu chudn theo 1y thuyet la 250 kg/ha/ngay dém tinh
theo NOS.

Trong hé xdy ra 2 qud trinh song song: oxy hod ch4t bidn him co, hoa tan
nhd cdc vi sinh vat hi€u khi va phan huy metan cdc can lang nhd céc vi sinh vat
yém khi.

Ciing nhu h6 higu khi, nudc thii trude khi dua vao ho phai 1am sach so b6
dé dat NOS < 200 mg/l. Luong oxy can thiét cho qud trinh oxy hod la do
khuéch tn tir khi quyén va mot phan do qué trinh quang hop cha cdc loai thyc
vat trong hd. '

Dic diém cila loai hé nay xét theo chiéu cao cd thé chia lam 3 vung: 16p
trén 12 ving hi€u khi, 16p giffa 1a ving trung gian va l6p dudi 12 y€m khi. Chiéu
sau téng cong clia hé thuong tir 0,9 - 1,5m.

* Hé hiéy khi: Loai ho nay phan biét Jam 2 nhém:

- H6 hicu khi 1am thodng tu nhign: Lugng oxy cung cdp chi yéu do sy
khuéch tan tir khong khf va sy quang hop clia céc thuc vat trong ho. Pé dam bao
4nh séng xuyén qua, chiéu sau hé phai < 30 cm, stic chifa tiéu chuén theo NOS
khoang 300 kg/ha/ngay dém. Thoi gian nudc huu lai trong hé tir 3 - 12 ngdy.

_ H6 hi€u khi 1am thodng nhan tao: Luong oxy cung cdp bang thiét bi nhan
tao: bom khi nén, mdy khudfy co hoc. Chiéu sau clta hé ¢6 thé tir 2 - 4,5m. Stc
chtfa tiéu chugn 400 kg/ha/ngay dem. Thei gian medc luu lai rong ho ir 1 - 3 ngay.

Cic h6 hi€u khi va hi€u - yém khi c6 thé 1am mot hodc nhiéu bac, chiéu
sau clia cdc bac sau sau hon cdc bic phia trude. H6 mot bac thudng lam vdi
kich thudc 0.5 - 7ha, hé nhiéu bac thi mdi bac 2,25ha. Tuy theo cong sudt ma
cé thé xay dung thanh nhiéu ho.

H6 sinh vat 4p dung & nudc ta tuong déi thich hop; 6 the ket hop dé tha
beo va nudi cd & cde bac cudi.
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3.2. Canh dong tudGi va canh dong loc

* Cdnh dong nioi: 1a nhitng khoang dét canh tic ¢6 thé ti€p nhan va xir Iy
nudc thai. Cdc chit ban cia nudce thdi bi hap thu va giir lai trong dat. Sau d6 cic
loai vi khuan ¢6 san trong dat sé phan huy chiing thanh cdc chat don gian dé
cay trong hap thu. Nude thai sau khi ngam vao dit thi mét phin duge cay réng
st dung. phan con lai chay vao hé thong tiéu nuée ra song hé hoac bo sung cho
nudc ngam. )

Ché do xa nudc vao canh déng tudi phu thuoe vio diéu kien khi hau, thoi
vu, loai cdy trong, loai dat... ¢6 thé 14 lién tuc hoac gidn doan.

* Cdnh dong loc: Duge ding khi c6 nhimg khoang dat khong thé st dung
cho canh tac nong nghiép. Trén khoang dat nay, ngudi ta phan ra cic 6 thira va
bd tri hé théng muong ming,. dudng ong phan phoi va thu. tiéu nudc. S6 6 thia
khong bé hon 2 va ¢6 dién tich 5 - 8ha.

Do doc tu nhién cia cdnh déng loc khong qud 0,02. Kha nang loc va lam
sach nudc thai phu thuoe vao loai dat. Ngudi ta thudng chon cic vung dat cat
hodc 4 cat d¢ fam cdnh déng loc.

Nude thai sau khi xir 1y trén cdnh déng tudi va cinh dong loc ¢ NOS,, =
8 - 15 mg/l, ham luong nitorat dén 25 mg/l. $6 luong vi khuan bi tiéu diét tGi 99%.

Di¢n tich yéu cau cla cinh déng loc duge xdc dinh theo tai trong thuy luc
qo va phu thudc vio lugng mua trung binh nam ciing nhu dac diém loai dit. Dai
vOi cdc loai dat cat, 4 cat, khi lugng mua trung binh nam 14 200mm thi cd thé
chon g, tir 60m‘*/ha/ngay dém.

Céc cong trinh x{r 1¥ nude thai bang phuong phap sinh hoc trong difu kiég
ty nhién c6 gid thanh xay dung thap. quén ly don gidn, hiéu qud lam sach va
diét khuan cao. Cic ¢ong trinh nay thich hop vdi cic khu dan cu hoac nha may
c6 luu lugng nude thii nho, dudi 15000 m*/ngd, két hop duoge viee xir 1y nuée
théi véi cdc muc dich kinh t€ nhu nuoi ¢4, tréng cay... Nhuge diém co ban clia
céc loat cong trinh nay la yéu ciu dién tich dat xay dung 16n, ché do lam vice
khong 6n dinh, phu thuoc vao céc diéu kién khi hau, thai tiet...

3.3. Céc loai cong trinh lam sach sinh hoc

Cac cong trinh [am sach sinh hoc trong diéu kién nhan tao goém c6: bé loc
sinh hoc (biophin) va bé Jam thodng sinh hoc (bé acroten). Do cdc didu kién tao

nén bing bién phdp nhan tao ma qud trinh 1am sach dién ra nhanh hon, cudng
d¢ manh hon.
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Qui trinh 1am sach sinh hoc trong diéu kién nhan tao ¢6 thé thue hien dén
mifc d¢o hoan toan (1am sach sinh hoc hoan toan) véi NOS giam dén 90 - 95%
va khong hoan toan véi NOS giam dén 40 - 80%.

* Bé biophin: Giong nhu mot bé chita hinh chit nhat, tdm canh hodc tron ¢
thé xay dung lén cao goi 1a thdp loc sinh hoc.

Trong bé biophin ¢é chia cic 16p vat lieu loc nhu: dd dam, séi, gach
phéng..., v6i chiéu cao khoang 1,5 - 2m. Nudc tir bé lang dua t6i phan phdi déu
trén toan dién tich bé mat bé, di qua 16p vat lieu loc, duoe 1am sach va theo céc
ong mang rit di. Viéc lam sach nudc duoe thue hién nhd cdc mang sinh vat
xudt hién trén 16p vat liéu loc khi tiép xic vdi oxy khong khi xam nhap tir bé
mét bé, cdc 16 & thanh bé va khoang trong & ddy bé, s& oxy hod cdc chat hiu
co. Dé phan phéi nude chdy déu trén bé, ngudi ta thudng dung cdc méng rang
cura, ong cham 18 hodc hé théng voi phun nude. B¢ biophin ¢ nhiéu loai, trong
dé6 c6 loai bé biophin nhé giot dang chir nhat.

* Bé aeroten: Thudng 1am bing bé tong, bé tong ¢t thép... véi mat bing
thong dung 1a hinh chit nhat, ¢6 chiéu sau 2 - 5Sm, chiéu rong gip 2 lan chiéu
sau. Viéc 1am sach nu6c thai duge thue hién nhd viée dua vao bé mot lugng
biin hoat tinh (x&p, nhiéu vi sinh vat) tudn hoan tir bé lang 1dn II v hé théng
lam thodng bing khong khi nén (hoac ¢ hoc). S lugng bun hoat tinh va s6
luong khong khi cin cdp 14y phu thude vio do dm va mirc d¢ 1am sach yéu cau.
Thai gian nuéc luu lai trong aeroten khéng lau qua 12 gio. BE aeroten duge
phan chia lam nhi€u loai can cif theo nguyén 1y 1am viéc, so dé cong nghé, cdu
triic dong chay va phuong phdp lam thodng...

4. Khtr tring va xa nudc thai ra ngudn

4.1. Khir tring nudce thai

C4c cong trinh 1am sach co hoc cling nhu sinh hoc déu khong loai trir mot
cdch triét dé cdc loai vi khudn, nhét 12 vi tring gay bénh. Boi vay, nudc thai cdn
phai duge khir tring trude khi xa ra ngudn.

Ngudi ta thudng ding clo hodc clorua voi dé khir triing nudc. Liéu lvgng
¢6 thé 1dy nhur sau:

- Déi v6i nudce thai qua lam sach co hoc: 30 g/m”.
- D6i véi nude thai qua [am sach sinh hoc: 10 - 15 g/m’.
Néng d6 clo trong dung dich khodng: 2,5%.
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Sau khi dwa clo vao trong nuéc thai vi tron Ki, thoi gian tiép xic gifta clo
va nudc khong qua 30 phiit. Viéc clorua hod nude thai dugc thyc hién trong céc
bé tiép xiic dac biet 6 dang bé lang ngang hoic ditng.

Luong clo con lai trong nude thii, san khi ti€p xdc 30 phit, khéng 16n hon
0.2 - 1 mg/l d€ tranh lang phi va lam cho nuéc c6 mii clo,

4.2. Xa nuéc thai ra nguén

Thoéng thuong trude khi xa vao song, ho (nguén), nudc thdi cho qua giéng
ki€m tra dat ngay bd va sau d6 theo dudng 6ng xa tryc ti€p vdo ngudn qua
hong x4 Nhiém vu chi yéu cia cira x4 nuéc 1a xdo trén nudc thai véi nude
séng hé chita. Vi vay wy thuoc vao hinh tha, ché dé nuSc nguén ma thiét k&
xdy dung cla xa Kicu ngay b& hoac kiéu x4 & gitta dong; xa & nhiéu diém hay
xa & mot diém... Trong moi frudng hop déu phai tinh dén yéu cdu giao thong
dutng thuy, sy dao dong ciia muc nudc nguén, anh hudng clia séng, dia chat &
ddy ho chita... ma quyét dinh.

Khi xa nuéc truc tiép ngay bo thi vé phuong dién ciu tao c6 don gian hon,
nhtng muc d¢ pha lodng kém hon so véi khi xa cich bdy mot khoang cich nio dé.

Té6c d% ddng chay trong 6ng din cha cira x4 c6 géng sao cho cang lén cang
t6t (khong nhé hon 0,7 m/s) dé trénh lang dong can. Cédc 1 ciia hong xa cén
dat cach ddy & mot do cao nhat dinh (0,5 - 1,0m) dé trinh sy x6i 16 ddy hé
hodac tranh [am bit kin céc 16 dé.

Cau hdi én tap
1. Cac dac diém cla nudc thai?

2. Cac phuong phap x(r iy nudc thai?
3. Cac cdng trinh x(t Iy sinh hoc nudc thai?
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Chuong 4

HE THONG THOAT NUGC
BEN TRONG CONG TRINH

- Muc tiéu: Ndm dugc c8u tao cac bd phan cla hé thong thoat nudc bén trong cong
trinh nhu cac thiét bi thu nude ban, mang Iudi dudng Sng thoat va cong trinh x{ Iy cuc b
nudc thai. Cé kha nang tu thiét k& mang Iudi thoat nuée cho nhig cong trinh nhd, don
gian.

- Trong tam clia chuang nay 14 trinh bay cau tac cac bd phan clia hé thdng thoat nudc va
phuong phap tinh toan thuy luc mang ludi thoat nude bén trong cong trinh.

I. KHAI NIEM CHUNG VE HE THONG THOAT NUGC BEN
TRONG CONG TRINH

Hé thong thoit nudc bén trong cong trinh cé nhiém vu thu 4t ci cic loai
nude thai, ké ca rac nghién v nuéc mua trén mdi nha dé dua ra mang ludi
thoat nudc bén ngoai.

Trong nhimg trudng hop cdn thiét ¢4 thé xir 1y cuc bo nude thai bén trong
cong trinh trude khi dua ra mang ludi thodt nuée bén ngoai.

1. Phan loai hé théng thoat nudc bén trong cong trinh

Tuy theo tinh chat va d¢ bin cia nudc thai, ngudi ta thudng thiét k€ cdc hé
théng thoat nuéc bén trong cong trinh sau day:

1.1. Hé thong thoat nuée sinh hoat

Ding dé din nudc thai sinh hoat tir cic dung cu v€ sinh (h6 xi, chéu ria,
chau tdm...), xit 1y cuc bo v dua ra mang luéi thodt nudc ngoai cong trinh. .
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1.2. Hé thdng thoat nuée san xust _

Diing d¢ thodt nude tir cic mdy méc trong nha san xudt. Nude thai san
Xxudt rat da dang. Thanh phan va tinh chat ciia nwéc thai san xuat rat khdc
nhau tuy thuge vao timg loai san phim. Vi du, nudc lam ngudi it ban, nuge
thai clia mot s6 nganh san xuat nhu nha mdy thudce da, thyc pham, hod chat,
dét thudng rdt ban. Tuy theo thanh phan, tinh chdt va s6 luong nudc thai san
xufit, hé théng nay ¢6 thé riéng hodc chung véi hé théng thodt nude sinh
hoat. D61 v6i nudc thai san xuat quy udc sach, ¢d thé xa vao h¢ théng thoat
nudc mua bén ngoai.

1.3. Hé théng thoat nurde mua

Ding dé thodt nuéc mua tir cdc mai nha H¢ théng nay ¢6 thé diing méng
h hay 6ng hoac rinh kin. Nudc mua tr cdc mdi nha va mét dat duoc thu vio
cdc mdng hd hoac dng vao h¢ thong thodt nwée mura & beén ngoii.

1.4. Hé thong thoat nude két hop

Cac hé thong thodt nudce bén trong cong trinh c6 the thiét ke riéng & nhur
trén hay cé thé thist ke chung [am mot, tuong ting véi mang ludi thodt nude
chung bén ngoii.

Nudc thai san xuat cé thé chdy chung véi nude thai sinh hoat hodc nudc
mura tuy thude vao do ban chia né nhidu hay it. Céc loai nudc thai c6 thanh phén
va tinh chét gan nhir nhau 6 thé thiét k& cho chdy chung vao mot hé thong.

Nuéc thai san xuat cé chat doc hai, nhiéu ddu ma, axit thi phai kh doc,
thu ddu ma, trung hoa axit truée khj thdi ra mang luéi thodt nudc bén ngodi
hodc thdi vio mang lwéi chung. '

2. Cac bd phan cha hé théng thoat nudc thai

He théng thodt nude ben trong cong trinh bao gdm céc bo phan sau:

- Céc thiét bi thu nuéc thai: Lam nhiém vu thu nudc thai tir cdc khu vé sinh,
nhiing noi san xuat ¢6 nude thai: chau rita mat, chgu giar, be xi, au tiéu, ludi
thu nudc...

- Xi phong hay tdm chin thuy luc.

- Mang ludi dudng 6ng thodt nudce: Bao gom dudng ong ding, 6ng nhanh,
ong ding, 6ng thdo (Ong xa), ong san nha; lam nhiém vu dan nudc thai tir cic
thi€t bi thu nudc thai ra mang ludi thodt nudc bén ngoai. Trong cdc nha san
XUt ¢6 thé ding 6ng hoic mang thiét ke theo nguyeén tic ty chay.
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- Cac cong trinh cla he théng thodt nuéc trong nha.

Trong trudng hop can thiét, h¢ théng thodt nuée trong nha c6 the them Cac
cong trinh sau:

+ Tram bom cuc be: Puge xay dung trong truong hop nude thai bén trong
cong trinh khong thé tw chay ra mang 1udi thodt nude bén ngoai duge,

+ Céc cong trinh xir ly cuc bo: Duge st dung khi cin thiet phai x{ 1y cuc
b nudc thai bén trong cong trinh trudc khi cho chay vao mang luéi thodt nuée
bén ngoai hoac x4 ra nguén.

3. Cac thiét bi thu nudc thaj

Dé thu nuée thai sinh hoat, ngudi ta thuong ding cdc thiét bj nhu: bé xi, au
ti€u, mang tiéu, thiét bi v¢ sinh cho phu n#, chau ria tay, rira mat, chau giat,
chau rira nha bép, bén tim, uéi thy nudce dat trén san... Tuy theo tinh chat cia
cong trinh (nha &, nha tap thé, nha cong cOng...) ma trang bi cic thiei bi va
dung cy v¢ sinh cho phi hop. D€ thu nudc thai san xust ¢6 the diing [uéi thu,
phéu thu, chau rira... D6i véi nude mua, ¢b thé dang cdc mang nudc (x&énd) va
phéu hodc luéi thu nwde mua,

3.1. Cdc yéu cdu co ban déi véi thict bi thu nuée thai

- Tat ca cdc thi€t bi (irix au x{) déuy phai ¢6 ludi chin bio ve, dg phong ric
ruoi chui vao lam téc cong.

- Tat cd cdc thiét bi déu phai ¢6 xi phéng dat & dusi hoac ngay trong
thi€t bj d6 d€ dé phong mui hoi théi va hoj doc tir mang ludi thodt nude bae
1€n vio phong.

- Mat trong thiét bi phéi tron, nhin, it 8dy goc d€ dam bio dé dang tdy rira
va ¢ sach.

- Vat liéu ch€ tao phai bén: khong tham nudc, khong bi anh hudng boi hod
chat. Vat liéu t6t nhat 13 s hodc chat déo, ngoai ra c6 thé bing gang, khi d6
cdn phii ngoai mot I6p men si mong. Trong trudng hop d€ kinh €, don gian, ré
tién, mot s6 thiét bj nhur chau rira, 814t trong céc gia dinh va tap thé c6 the diing
gach xay ldng vira xi mang & ngodi hoic granito, 8p gach men kinh.

- K€t cdu va hinh ding thiet bi phai bao dam vé sinh va tién loi; tin cay va
an toan khi sir dung, quan 1y; c6 kich thudc nho, trong luong nhe, phd hop véi
viéc xay dung va 1ip rdp nhanh chéng.

- Dam bdo thai gian sir dung, timg chi ti€t ciia thiét bi phat ddng nhat va dé
dang thay thé.
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3.2. Ho xi: Gém c¢6 be xi, thiét bi rra h6 xi (két nuéc hoac voi rua) va cdc
dudng 6ng dén nudc. phan vao mang ludi thodt nude bén trong nha.

* Bé xi.

- Bé xi ngdi bét (hinh 4.1): Thudng lam bang sit, duoc b tri trong cdc nha
3 gia dinh, cong sd, cong trinh cong cong tiéu chuin cao. Trong bé c6 b6 tri
Ong xi phéng, chiéu sau 16p nudc trong xi phéng 1ir 6 - 10em. Chidu cao ty mat
nén d€n mat bé xi ngdi bét tir 400 - 420mm. B¢ dugce lién két véi san bang vita
Xi méng hoac gioing cao su va bu long.

- B¢ xi ngdi x6m (hinh 4.2): La ioai thong dung & nhitng nha & tip thé,
cong trinh cong cong tiéu chuan thap. N6 13 mot loat hinh mam c6 bé ngdi néi
vGi 6ng thodt bang xi phong lién hodc rai.
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Hinh 4.2: Bé xi ngodi xém
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* Thiét bi rita bé xi.

Gom 2 loai thiing rita v vdi rira. Loai thiing rra thudng duge bd tri
trong cac nha & gia dinh. cong trinh céng cong va la loat thong dung. Véi bé
XI bét, thing ria dat trén beé xi, lien két voi bé bang bu long. Dung tich
thing tir 8 - 12 lit. Thai gian déc sach nude trong thing tir 4 - 5 giay. Trong
thing thudmg bd tri van phao hinh ciu dé tw dong nude khi ddy. Véi be xi
x6m. thing nudc duge treo trén twdng & d6 cao 2000mm. Giita thing va bé
Xi ¢6 doan 6ng néi D = 32mm.

Loai voi rira thuong dat trong cdc cong trinh vé sinh cong cong, cOng vién,
nha ga, bén xe...

3.3. Hé tiéu

HG ti€u bao gém au tidu va méng tiéu, thi€t bi cdp nudc rira va cée ong din
nude ti€u vio mang ludi thodt nudce tidu, Au tidu chia ra Iam 2 loai: loai treo
trén tudng va loai dat trén san, dung trong cdc nha & gia dinh, cong trinh cong
cong tiéu chuan cao. Mang tiéu chia ra |am mdng ti€u nam va méng tidu nir
(thudmng ding trong céc cong trinh cOng cong tiéu chuén thap).

Au tiéu treo trén tuong thudng dugc 1am bing si, dat cao cdch san 600mm,
duoc gan chat vio tudng béng 2 hodc 4 vit nd. Viec nira au tidy thuc hién bang
cdc voi rira thi cong gién vao diu ong rira 0 phdn trén au tidu,

Ming ti€u nam c6 ddy va thanh méng 6p bing gach men cao 1300 -
1500mm. Bdy ming c6 d6 doc t6i thiéu i = 0,01, Mang cé chiéu dai, rong,
sau 161 thi€u twong ing la 1800, 300, 50mm. Nudc tiéu theo do déc chay qua
Iuét thu vio mang thodt, Nude ria méng tiéu thudng dimg cdc ong d =15 - 20mm,
dat cao céch san Im, cham c4c 13 1 - 2mm céch nhau 50 - 100mm, dat sao cho
cdc tia nudc phun ra nghiéng mot goc 45" vao phia tudng,

Ming ti€u nit ciing chia lam nhiéy ngan nhu mdng ti€u nam. Thanh mang
va tudng ciing 6p gach men, phédn tudng chi 6p cao Im. Péay méi ngan cé be
nhur héS x{ ki€u ngdi xom, c6 rinh nudc ti€u chdy vao mang chung. Rita méng
ti€u bing cic ong nudc dat trong bé cho nudc chay ra qua cic 16 cham.

3.4. Chau rira mat (hinh 4.3)

Thudng dat trong hoac ngoai khu vé sinh. Cé nhiéu loai chau rira mar khéc
nhau, theo hinh ding ¢6 chau rira mar hinh tron, hinh chir nhat hodc chau dat
goc twrong. Chau thudng 1am bing sit, c6 kich thude dai tir 450 - 550mm, rong
300 -~ 500mm va sau 120 - 170mm.

161

CITGTCTN-A



- Chéu rira mar thuding duge trang bi céc voi nudge hay voi tron, xi phong loai
hinh chai hoac hinh chix U, ong thodl nude., Chau dugc treo trén twong nhe hé
thong gid d& hoac méc treo. Phia chdu rra 4p vao tuéng thudmg ¢é 1 - 3 16 tron
(D = 28mm) d¢ ldp cdc loai voi nude. Ong thodt nude thudng ding d = 34mm
chim tuong chinh giia chau, dat cao cdch san 430 - 500mm. Mat chau cich
mat san 800 - 850mm.
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Hinh 4.3 : Chau rita mat

3.5. Chau bép

Thudng dugc dat trong nha bep, ding dé rira bt dia va thuc phadm. Kich
thudc va luu luogng thot nuée cha [oai chau nay 16n hon chau rira mdt, chiéu
dai tr S00 - 1200mm, rong 400 - 500mm, sau 150 - 200mm. Mép chau cich
mat san 700 - 800mm. Chau rira nha bép thuong ding loai hai ngan c6 voi cap
nudc, ¢6 thé xoay dugc i ngan no sang ngan Kia. Vat liéu ché tao thudng bing
inox, ong thodt nudc cé dudng kinh D = 48 - 60mm va c6 gan xi phéng.

3.6. Bon tam

Thudng duoc b6 trf trong cdc khdch san, bénh vién, nha an dudng, nha &

gia dinh. Vat liéu ché tao thuong bang gang tring men hodc chit déo, hinh chi
nhat daj tir 1500 - 1800mm, rong tir 700 - 800mm, sau tr 400 - 450mm (khong
k€ chan). Bén tim dat trén san nhd he thong gid d& hoac gach xay 6p men
kinh. Dung tich ciia chau tim tix 200 - 3001 nuée.

Céc trang thi€t bi ctia bén tim gom c6:

- Voi nude hay voi tron d = 15mm, dat cdch san khoang 850 - 900mm.
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- Huong sen d = 15mm. dart cach san 2000 - 2200mm.

- 6ng thodt nude D = 42mm & ddy chau.

- 6ng tran nucde o phia trén thianh chae d = 25mm.

- L6 thodt nude ¢é mit day va xi phong thuong dung loai dat trén san
(khong ndm trong két cau cua san) dé dé dang tham nom. tdy ria vi sira chita
khi can thiét.

3.7. Lu6i thu nuéc

Thudng dwoc bs tri trén mat san cua khu v¢ sinh. trong cic nha &, cong
trinh cong cong. & cudi cic mang tiu trong phong tam hwong sen dé¢ thu nudc
tim, nudc tidu, nudc ria san... vao ong ding thodt nude. Vat li¢u ché tao
thuding bang inox, chat déo c¢é Iudi chin ric o phia trén va xi phong hinh
chuong bén trong luéi thu nude. Ludi thu nuée thucmg dudgc bo i & sdt tuong.
San khu vé sinh phai ¢6 do dac i = 0.005 - 0,01 nghiéng vé phia phéu thu.
Dudng kinh éng thodt néi véi luéi thu nude ¢6 cic ¢ D = 60, 76, 90. 110mm.

b)

?T Hinh 4.4 Lieoi thu miece

a. Mdt bang.: b. Mdr cdt.

3.8. Cac loai xi phong

Xi phong hay con goi la tam chén thuy lue (bang nudc): C6 nhiem vy ngin
nglra mi hoi théi, cdc hoi doc tit mang Iu6i bay vao phong. Xi phong cé thé
dat dudi méi dung cy vé sinh (nhu hé xi) hodc mot nhém dung cu vé sinh (chau
ria)... Xi phong cd thé dugc ché tao riéng ré (chau rua, chau rira mat, bén
tam...) hoac gin lién véi thiét bi thu nudc (aw tiéu, luéi thu...).

Theo cau tao, Xi phong chia ra cic loai sau day:

- Xi phong udn khtic ki€u thing diing, ndm ngang vi nghiéng 45", thudng
sir dung cho au xi.-

- Xi phong ki€m tra thutmg sir dung cho cic chau rira, noi dé hi téc.

- Xi phong hinh chai thuong dat dudi cde chau rira mat, au ti€u treo (udng.

- Xi phong trén sn thuding st dung cho céc phong tim, méng tiéu.

- Xi phong 6ng diing cho mét au tiéu.



- Xi phong thu nude san xut.

Chi€u sau cia tam chin thuy luc hay miic nudc trong xi phong thudng la
55 - 75mm (néng au xi [3 60mm). Xi phong ¢é dudng kinh céc cd 34, 60, 76,
90mm; c6 thé ché tao bing gang, sinh, kim loat mau, cao su va chat déo.

II. MANG LUGI THOAT NUGC BEN TRONG CONG TRINH

1. Cau tao mang Iugi thoat nudc

Mang luéi thoat nuéce trong nha bao gém cac dudng éng va phu ting ndi
ong; trong dé chia ra: ong nhénh, dng diing, ong xd nude ra khoi nha, cic thiet
bi quan 1y, tdy rira va Gng thong hoi.

L.1. Pudng dng thodt va phu tung néi 6ng

Mang lu6i thodt nuéc trong nha dugc lap dat tir céc loai Sng sau:

- 6ng gang: Thuong diing trong c6ng trinh cong cong quan trong va céc
nha céng nghiép. 6ng gang thuong ché tao theo kiéu miéng loe, c¢6 dudng kinh
D = 50, 100, 150mm. Chiéu dai ong L = 500 - 2000mm va chiéu day Ong 4 -
Smm. D€ dam bao nuée khong tham ra ngoai, ngudi ta noi ong nhu sau: 2/3
mi¢ng loe nhét ddy chat soi gai tdm bitum, sau dé nhét vira xi mang vao phén
con lai. Miéng loe ciia 6ng bao 810 ciing dat ngugce chiéu véi hudng nude chdy.

- 6ng chdt déo: Diing d¢ xay dung mang [udi thodt nudc bén trong nha, Loai
dng nay cé rat nhiéu wu diém: D6 bén cao, ré, nhe, tron, do d6 kha nang van
chuyén nudc nhanh (tang so véi céc loai Gng khic tir 8 - 10%); chéng xam thye
va chiu tac dong co hoc t6t, ngi ong dé dang, nhanh chéng. 6ng chat déo thudng
1am bang hai loai nhua hod hoc chinh 1a polyetylen (PE) va polyclovinin (PVC).
Viéc ni 6ng ¢4 thé thuc hien bing phuong phép ren, han, keo dén.-éng chét déo
loai PE khong sir dung trong trudmg hop nhiét do ctia nuée 16n hon 30°C. Chidu
dai 6ng nhua thudmg 1a 4m. Dudng kinh &ng tinh theo dudng kinh ngoai, c6 céc
cd sau: 21, 27, 34, 42, 48, 60, 76, 90, 110, 140, 200mm... Hién nay ong chat déo
dugce sir dung réng rai trong cic mang Iudi thodt nude nha & gia dinh va cic cong
trinh cong cong.

Ciing nhu trong c4p nuée dé néi cac ché cong, ré..., ngudi ta thudng diing
céc phu tiing ndi 6ng bang gang hodc chat déo nhu sau: cut (90", 135", con, 18,
thap thang hoic chéo cé dudng kinh déng nhat hoac tir to sang nho, éng cong
chit S, cdc 6ng ngin.
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1.2. Ong nhénh thoat nuée

Diing d€ d&n nuéc thai tir céc thiét bj vé sinh vio ong ditng thodt nudc.
Ong nhdnh c6 the dat trong san nha (trong 16p xi dém) hoéc dudi tran nha -
dang 6ng treo (khi d6 nén c6 tran che kin dé dam bao m¥ quan). Chiéu dai
mét 6ng nhdnh thodt nude khong 16n qud 10m dé trdnh bj tic va tranh cho
chiéu day san qud 16n néu dat 6ng trong san nha. Khi ong dat dudi nén nha
thi chi€u dai 6ng nhinh c6 thé 1én hon nhung phai c6 giéng kiém tra trén
mot khoang cdch nhat dinh. Khong duge dat 6ng treo qua cic phong bép,
phong o va cdc phong sdn xuat khic khi san pham yéu cdu vé sinh cao. Do
sau dat 6ng nhdnh trong san nha (d¢ sau dau tién) 1y xudt phat tir diéu kién
dam bao cho 6ng khoi bi phd hoai do tic dong co hoc nhung phai sau hon
10cm ké tir mat san dén dinh Sng. Trong cdc nha & gia dinh va cong trinh
cong cong, khi yéu cdu m§ quan doi hdi khong cao 1dm, cé thé xay cic
mang ho d€ din nudc tim ria, giat gifi dén cdc 6ng ding. Trude khi nude
vao Ong ding phai qua ludi thu va xi phéng. Mang c¢6 thé 1am bing gach
hodc bé tong, c6 chi€u rong 100 - 200mm, do doc t6i thidu 1a 0,01. Dudng
kinh 6ng nhanh thudng chon nhu sau:

- D =60, 76, 90mm d6i vdi dng thodt nudc ban.

- D =90, 110mm d6i véi 6ng thodt nudc va phan tir céc bé xi,

1.3. 6ng ding thoat nudc

Thudng dat chay sudt cdc tdng nha va duge bs tri & gée nha, chd b tri
nhi€u thi€t bi v¢ sinh, nhat 14 bé x{ vi din phén di xa dé tic. Ong ding cé
thé b6 tri ngoai tudng, bd tri chung trong hop véi cic dudng 6ng khic hoac
I4n vao tudng ndm trong khe giita 2 buc turong (mot tudng chiu lvc va mot
tudng che chan). Néu &ng dimg dat kin thi & chd Sng kiém tra phai chira
khoang cdch cdc clra mo ra déng vao dé dé dang tham nom, tdy rira dudng
ong. Dudng kinh 6ng ding thodt nudc trong nha t6i thiéu 12 76mm. Néu thu
nuéc phan thi dit ¢6 mot hé xi, dudng kinh t6i thi€u cta 6ng ding ciing 13
90mm (ké ca 6ng nhdnh). Thong thudng ng ding dat thing ding tir tdng
dudi 1en ting trén cla nha. Néu cdu tric clia nha khong cho phép 1am nhu
vay thi c6 thé dat mot doan ngang ngin c6 huéng doc 1én. Khi d6 khong
dugc ndi Ong nhénh vio doan 6ng ngang ndy, vi né 1am can rd van t6c chay
clia nudc trong Gng, dé sinh ra tic 6ng. Trudng hop chiéu day tirdng, méng
nha thay déi thi ding 6ng cong hinh chir .
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1.4. Ong xa (6ng thao)
La éng chuyén tiép tir cudi ong ding dudi nén nha tang mot hodc tdng

ngdm ra gi€ng tham ngoai san nhi. Chiéu dii Ién nhat cla ong xa theo quy
phdm ldy nhu sau:

Ong D =76mm — 1. = 10m
D=90.110mm —1_ =15m
D = 140mm = s = 20m

Trén duong ong x4 ra khoi nha, cdch méng nha 3 - 5Sm, ngudi ta bo tri mot
gieng tham. Ché dudng 6ng x4 gdp dudng 6ng ngoai san nha ciing phai b tri
mot giéng tham (thuong két hop 2 giéng tham 46 lam mot).

Goc ngoat gilta 6ng xa va dng ngoai san nha khong duge nhé hon 90° theo
chiéu nudc chdy. C6 thé néi 2 - 3 ong xa chung mot giéng tham. 6ng xa
thuong c6 dudng kinh bang hoic 16n hon dudng kinh 6ng giéng tham. C6 thé
ndi nhiéu ong diing v6i mot dng x4, khi d6 dudng kinh 6ng x4 phai chon theo
tinh todn thuy lyc. Chd dng xa xuyén qua tudng, méng nha phai chira mot 16
Ién hon dudng kinh 6ng t6i thi€u 12 30cm. Khe hé giita ng va 16 phai bit kin
bang dat sét nhao (c6 thé rén vdi dd dam, gach vd) néu la dat kho. Truong hop
dat udt ¢ nudc ngam thi phdi dat trong 6ng bao bang thép hay gang c6 nhét
kin khe hd bang soi gai tdm bitum. Cho phép dat 6ng xa dudi mong nha nhung
ong phai dugc bao vé can than, trdnh tic dong co hoc gay bé, v,

6 doc cua 6ng xd ngoai nha ¢6 thé 14y 16n hon tiéu chudn théng thudng
mot chit d€ dam bao nuée chay ra khoi nha duoe dé ding g, nhanh chadng, it
bi tic.

1.5. Ong thong hoi (hinh 4.6)

La 6ng ndi ti€p ong ding di qua ham mdi va 1én cac hon mai nha (61 thicu
12 0,7m; cdch xa cira $6, ban cong nha ling giéng t6i thidu  4m. Loai dng nay
ding d¢ dan cdc khi doc. cic hoi nguy hiém cd thé gay n6 (nhu NH,, H,S,
C,H, CH,, hoi dau...) ra khoi mang ludi thodt nudc bén trong nha.

Viéce thong hoi duoc thyc hién bing con dudng tv nhién nhd ¢6 lugng
khong khi lot qua cdc khe hé cla ndp giéng tham ngoai san nha réi di vio cic
Ong ding thodt nudic. Do c6 sy khdc nhau vé nhiét do va ap sudt gitta khong khi
bén trong 6ng vi ngoai trol. lugng khang khi trén bay lén khéi mai nha va kéo
theo cdc hoi doc dé no. Trén née ong thong hoi ¢é mot chép hinh nén dé che
mua bang thép 4, day | - 1.5Smm vi ¢6 cla d¢ thodt hoi. Theo quy pham,
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khong dugc néi 6ng ding thoat nudc véi dng théng khéi cia nha. Trong trudng
hop mdi bang diing dé di lai. phoi phéng thi chiéu cao clia 6ng théng hoi phai
l6n hon 3m. Pudng kinh cla 6ng thong hoi cé thé 13y béng hoac nho hon
duong kinh ctia 6ng ding thoat nude mot chit. Chéd cit nhau giita dudng dng
thong hoi va méi nha phai ¢6 bién phap chéng tham t6t.

Trong cdc nha cao ting hodc cdc nha da xay dung. khi tang thém cdc thiét
bi v¢ sinh ma khong thay doi 6ng ding duoc 1hi lugng nuée trong ong ding ral
lon (van t6c V > 4 m/s, 16p nude chiém qud nira dusng kinh ong). khi khong
kip thodt ra ngodi. khi d6 phai bé tri cdc ong thong hoi phu. Theo quy pham.
dudng 6ng thong hoi phu phai dat trong cédc trudng hop sau:

- Khi duding 6ng ding thoét nuée d = 60mm ma luu lugng 1én hon 2 Is.

- Khi dudng 6ng diing thodt nuéc d = 90mm ma luu luong 16n hon 9 1fs.

- Khi dudng dng ding thodt nude d = 140mm ma luu lugng 16n hon 20 1/s.

nau) Chép bio vé

Ong 16ng Gach lch':e:;ng 7\

Bé 10ong cat thép
Soi gai tAm bitum Dai sat

L1 \/—l

Ctra thong hoi

3
]
TR

Hinlt 4.6: Chi tiét ong thong hoi

1.6. Thiét bi quan ly

D6 la cdc 6ng kiém tra, éng siic rira phuc vu cho cOng tac quan Iy mang
luGi thodt nuée bén trong cong trinh.

Ong kiém tra dugc bé tri trén 6ng thoit & moi tang nha, cdch mat sin
khodng Im vi phdi cao hon mép thiét bi vé sinh ta 15cm va ciing o6 thé dat
trén cdc 6ng nam ngang. Khi can kiém tra hay théng tic, ta thdo écu, md nip
ki€m tra ra, ding nudc dp luc manh hoac gay mém thong tic.

G dau cac ong nhanh ¢6 2 - 3 thi€t bi trd lén (nhit L cdc 6ng nhanh dan
phén tir ho xi ra), n€u & phia dudi khong b6 tri dng kiém (ra thi phai dit 6ng
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stic rira. Ong sdc rira nhy mot cdi cit 90" ¢6 ndp thdo ra d& dang dé thong
tic. Ong siic rira con dat trén cdc ong nhdnh nAm ngang & cdc chd ngoit va
chd uén cong. Trén cdc dudng 6ng nhinh hay 6ng xa qud dai ciing phai dat
ong ki€ém tra va 6ng stc rira. Khoang cdch 16n nhat gilta chiing cé thé 14y
theo bang 4.1.

Bdng 4.1: Khodng cdch 16n nhét gita cdc dng kiém tra, sic ria

Khoang cich tén nhat phu thuéc vio
tinh chat nudc thai

Duong kinh dng

A 1 Loai thiét bij
{mm) Sian xuat | Sinh hoat, ’Satuxuat . oA
. 2 o e b c0 nhiéu chat
khong ban | san xuit ban .
lo himg

60 - 76 15 12 10 Ong kiém tra

60 - 76 10 8 6 Ong siic rira
90-110- 140 20 15 12 Ong kiém tra
90- 110 - 140 15 10 8 Ong siic rira
200 25 20 15 Ong kiém tra

Tang him cling phai b6 tri cic gigng kiém tra ¢é dang tron hoidc vuong véi
kich thudc t6i thiéu 13 700 x 700mm.

2, Tinh toan mang [udi thoat nude bén trong cong trinh

2.1. Khai niém vé cdc yéu to thity luc

Cdc yéu 16 thuy luc cdn nghién citu 1a Iy lugng di trong cic doan 6ng, t6¢
do, do ddc cua cdc 6ng ndm ngang (Sng nhénh, éng x4), mitc nude chodn trong
ong (do ddy ong) va dudng kinh 6ng.

* Linu lirong:

Lun lvgng nude thai thodt di tir mot thiét bi v¢ sinh cin dugc tinh sao cho
I6n hon heu lugng nude sach cdp vio cho chinh thigt bi vé¢ sinh nao dé. Muén
c6 luu Iugng nudce thii thodt ra tir mot thiét bi vé sinh ndo d6 c6 thé tham khio
bing 4.2.

Phén luu lugng nude thai d6 goi la O, ma qua nhi€u nam nghién ctfu, thi
nghiém, ngudi ta da ghi lai duge cho 14t ¢ céc loai dung cu vé sinh,
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Bdng 4.2: Lint lugng nuede bdn ciia cde thiét bi vé sinh Q

ey

ducmg kinh ong xd nieoe noi véi dung cu vé sinh va sé' dirong lieong

iat

Puimg
e Luu ﬂkmhﬂ bo doc nho
Iriso lwong OMB MOl | hét cua
Loaij dung cu vé sinh | duwong . —,.| voidung .. Ghi chu
lvong nuédc thai cu vé chrtmg clmg
Q.. (Is) sinh Xa nude
{mm)
- HO xi cé két nudc| 4.5 1,5 | 90-110 0,012 Cing nhu cap
rra nudc, cac
- H6 xi khéng c6}3.6-42112-14[90-110 0,012 dung cy vé
két nudc rira sinh ¢é luu
- Ch4u tiéu treo trén| 0,15 005 | 34-42 0,020 lugng thai ra
trong khéac nhau.
- Ming tiéu dai| 0,18 0,06 - - Do d6 ngudi
(tinh theo ! m dai) ta cling dua
- Chau rira mat 0,20 0.07 34-42 0,020 tat ca cic luu
- Chau rua nha bép 2 0,67 60 0.025 lwong thoat
I ngan nudc cua cic
- Chau rtra nha bép 3 | 76 0,025 dung cu vé
2 ngan sinh vé dang
- B6n tdm 2 0,67 | 48-60 0,020 | duong lugng
- Budng tim huong| 0,60 0,20 60 0,025 don vi.
sen thai qua ludi thu Mét duong
- Chéu vé sinh phu| 0,45 0,15 34 -42 § 0,020-00]1 | luong don vi
nit ' thoat nudc
- Vot phun nudc| 0,10 0,035 34 0.02 tuong Ung véi
udng luu lugng thai
- Chau rira, chiu 1 033 | 60-76 0,025 ra cia | chéu

raa = 0,33 I/s.

* Duong kinh ong:

- Luu lugng nude thai thodt ra tit mot hay ca nhém dung cu vé sinh 16n hon
luu lugng nudc cdp vao cho mot hay ca nhém dung cu vé sinh dy. Cho nén,
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dudng kinh dng thodt nudc thai ra bao gid ciing 16n hon dudmg kinh dng nuée
sach cép vao.

- Nude thai trong hé théng thodt chuyén dong ty do (ty chay), khong c6 4p
lyc. Nhur vay, nuée chdy ¢6 mat thodng, tiét dién ong mot phan do nudc chiém,
con phan nita dung dé Iam thoang hai (trdnh dugce hién tugng lam mat nude &
Xi phong) nén dudng kinh 6ng phai 16n.

Khi tinh todn dutmg kinh éng thodt nué¢ thaj trong nha, ngudi ta tu chon
khong duge nhé hon 60mm va 6 thir lai diéu kién mic nude chodn trong dng.

* D¢ déc dat ong:

H¢ théng thodt nude Ia mot hé thong ty chay. Luwu lugng, dudng kinh va do
dSc¢ dat 6ng c6 anh hudng dén t6c do dong nudc.

Trong mot 6ng ndm ngang, néu luu luong va duong kinh khong thay déi,
ngudi ta dat dng véi do doc 16n thi 16e d6 16n va dat ong vé6i do dac nho thi toe
d6 s&€ nho di. Néu do doc giam xuong dén mot muc do nao dé (do doc téi
thi€u) thi nuée bit ddu chay cham va ngirng chdy, trong dng ¢6 hién tugng ling
can. Cdc loai 6ng duge dat theo do ddc thich hop (do déc tieu chudn) thi cdc
chdt can lang, bin bdn sé& duoc cusn theo ong nudc thai ra ngoai.

Trong tinh todn. ngudi ta ¢o géng ap dung do doc tieu chudn quy dinh.
Vi diéu kién nao dé c6 thé dar ong véi dé déc Idn. Neéu dung dd doc nhd, ta
phdi diing bom 14y rira can bin ling trong éng. Tuy céc loai 6ng khic nhau
vé dudng kinh ma ta cé céc do doc tieu chudn, t6i thidu khic nhau, ghi trong
bang 4.3.

Bdng 4.3: Diromg kinh 6ng va do doe dét ong

Duimg kinh ong | Do ddc tién chuin (i) | D6 doe t6i thiéu
D (mm) (i}

60 0,035 0,025
76 0,025 0,020
90 0,020 0,012
1O 0.015 0.01

140 0,01 0,007
200 0,008 0,005
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* Do ddavong (hiD):

Do day ong h/D la thuong s6 gifta chiéu cao I6p nude trong 6ng h véi
dudng kinh clha éng D. Ti sa h/D cho ta thdy néu luu luong trong Gng khong
doi. khi thay d6i duong kinh 6ng D thi ti s6 h/D sé thay d6i theo hinh 4.7.
Trong hé¢ théng thodt nudc (trir dng ditng thodt nuéce trong nha khéng ¢é do day
ong h/D), khi tinh 104dn. nguoi ta quy dinh véi moi loat duong kinh dng khic
nhau s& c6 d6 ddy cho phép nhat dinh. duge ghi trong bang 4.4.

Bang 4.4: Do day hiD cho phép plu thide vao dicomg kinh 6ng

. Do day h/D
budng kinh 6ng D (mm)
cho phép
Dudng 6ng thodt sinh hoat

60 <0,5

76 <0.5

90 <05

110 <0,5

140 <06

200 ‘ <0,6

Dudng 6ng thodt nude san xuil cé
nhiéu chat ban

100 - 150 <0.7

> 200 _ <08

Dudng ong thodt nuée khong ban véi D cic loai <0,8
Midng, rdnh hd < 0,8 chiéu cao ranh
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Hinli 4.7 Biéu do hiD

- -

=/ =

Hinh 4.8: Do chdy day
a. Do chdy ddy éng /D
b. Bé chay ddy ranh WH
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*Toc do nudc thodt trong ong (v):

Néu cdc yéu 16 luu luong, do ddy ong, dudng kinh 6ng khong thay dai,
riéng do doc dat 6ng thay ddi thi téc d6 nudc thodt trong 6ng (v) ciing thay doi
theo. Do dé, ta cdn xdc dinh téc d6 t6i thiéu trong cic 6ng. Toc 46 nay dam
béo ddy hét can lang va bun bén dong lai & ddy ong, lam cho dudng 6ng ludn
ludn sach, nuéc thai luu théng duge d&. Téc do 4y goi la toc do ty rira hay t6¢
do tiéu chudn:

- Péi véi 6ng: v 20,7 m/s.

- D6i véi méng: v =0,4 m/s.

TSc do t6i da cha éng phi kim loai khong qué 4m/s va &ng kim loai khong
qué 8 m/s.

Téc do trong ong ditng khong quéd 4 m/s.

Nam phdn trén day di trinh bay 5 yéu t8 ¢ anh hudng dé€n viéc tinh toén
hé thong thodt nudc thai trong nha. Chiing c6 lien quan chit ché véi nhau, néu
c6 mot yéu 16 ndo thay déi thi c6 anh hudng dén céc yéu t6 kKhac.

2.2. Tinh todn thuy luc mang ludi

* Cdc bé phan ciia hé thong cdn dugc tinh todn:

Nhu trén da trinh bay, hé thong thoit nudc ban bén trong nha goém thi€t bi
thu nudc thai, 6ng nhénh, 6ng ding, dng xa va cic thi€t bj phu trén dudng 6ng
(thong hoi, 16 kiém tra, siic rira...).

- Céc thiét bi thu nuéc bin: Tuy theo tién nghi bé trf trong phong vé sinh
cua cdc cong trinh ma ta lua chon céc thi€t bi vé sinh va céu tao cho thich hgp.
Céc thiét bj vé sinh, ta khong phai tinh todn vé phan cong nghé ma chi 1ay theo
quy pham hay cdu tao da cé.

- Ong nhanh: L2 6ng ndm ngang & cic tang, diing dé tap trung nudc thai
cho céc thié€t bi thu, dva ra ong ding thodt nudc. Ong nhanh can phai duge tinh
toan cu thé vé luu lugng dé chon dudng kinh ong hop 1y, du tai luu lugng nudc
thodt ra. D6 ddy 6ng h/D phai xdc dinh thod mén vdi do ddy cho phép, dam bao
phdn thodng bén trong 6ng d€ dén céc hai doc, céc khi cé trong nudc thai dua
ra 6ng théng hoi. Mot yéu 8 can xdc dinh d6i véi 6ng nhdnh nita 12 46 doc dat
&ng, bao dam do doc tieu chudn, tao ra mot van téc cho phép (> 0,7 m/s) dé
ddy hét nudce thai, can lang, bun dong lai trong cic 6ng ndm ngang.
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- Ong dung: Cling phai xdc dinh lun lugng ding dé chon dudng kinh hop
1y. kinh t€, di khd nang dén nudc thi & cdc 6ng nhanh ndi vao n6. Ong ding Ia
o6ng dat thing ding theo chiéu cao nha. Yéu 15 do day 6ng, do doc dat 6ng
khong cdn phai xdc dinh. Song vi la ong diing, nudc chay tir trén xudng dudi
theo trong tugng ban than (roi ty do) nén t6c do trong éng ciling phai duge tinh
toan trong pham vi cho phép (< 4 m/s) dé ong 1am vigce duge binh thudng, tranh
lam hong méi néi hay tic éng. _

- 6ng xa: Ciing 1a doan éng nim ngang nhu 6ng nhanh nhung 12 éng diing
dé tap trung nudc thai & céc ong ding dua ra khoi céng trinh. Né duge chon
dudi dat, dusi nén nha. Cic yéu 6 thuy luc ducc tinh todn cho 6ng xa cling
gidng nhu cdc yéu t§ tinh cho ong nhanh: luu lugng dudmg kinh ong, téc do di
trong 6ng vé6i do doc tiéu chudn vi do dédy éng h/D cho phép.

- Cdc thi€t bj phu trén dudng 6ng (théng hoi, siic rira, thong tac...): ty timg
ngdi nha, timg loai hé théng thodt nuée duge thiét k€ bén trong ma ta bo tri,
cdu tao chiing cho hgp 1y theo quy pham, rac cho hé théng thodt nudc bén
trong lam vi¢c dé dang, hop ly.

* Cde yéu 10" thuy hee tinh todn:

- Luu lugng cho tirng doan ong: La luong nuée di qua ti€t dién cia cdc
doan 6ng trong mot don vi thai gian: k¥ hieu I Q. don vi Ja I/s, m*h, m/ngay
nhung thuong diing hon 12 15 khi tinh todn h¢ théng thodt nudc thai trong nha.
Khi tinh todn luu lugng, ta c6 cong thic téng quat:

Qroie = Qeip + Quer (), (4.1)

trong daé:

Qo - Luu luong nude thai thodt ra trong doan 6ng cdn tinh.

Q. - L luong nude sach cdp vao cdc dung cu v¢ sinh c6 trén doan 6ng Ay,
duoc tinh todn nhu phan I chuong 5 "Heé thong cdp nudc bén trong cong trinh”;

+ Néu cho loai nha gia dinh, biét thy, khi biét Q,. va N thi tra bang 5.6.

+ Ne€u 1a nha tap thé cong cong, khi biét loai nha va XN thi tra bang 5.8.

Que - Luu lugng nude ban thodt di tir mot thigt bi vé sinh, tra bing 4.2.
Trong cdc dung cu vé sinh ¢6 nude thaj thodt ra ma doan &ng tinh todn phuc vu
tachon @9, (cha cdc dung cu vé sinh ay) 16n nhat. .

- S0 bd chon dudng kinh cho tung doan 6ng: Khi di xdc dinh dugc lwu
lvgng thodt ra ctia nude thai, ta cin phai chon dudng kinh cho timg doan 6ng
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hop ly, kinh t& nhat va so bo chon nhu sau:

+ D6i v6i 6ng nhanh: Thodt nuéc ban D = 60mm. néu c6 dan phan
D 2z 90mm.

+ D6i v6i ong dimg: Pudng kinh ong ding phai bang dudng kinh éng
nhanh lén nhdt ma né phuc vu: néu ¢é dan phan thi D > 90mm.

+ DGi v6i 6ng xa: Dudng kinh 6ng xa t6i thiéu phai bing duding kinh 6ng
ding 16n nhat; dudng kinh éng x4 > 90mm (di ¢6 din phan hay khéng).

Sau khi so bd chon duge dudng kinh 6ng. ta sé di fim duge cic do doc dat
ong tieu chudn va t6i thi€u (chi véi cdc 6ng nim ngang) trong bang 4.3 dé tinh
cdc yéu td con lai.

Trén day ta méi so bo chon duge dudng kinh 6ng. Mudn dudng kinh dng
da chon hop 1y, kinh 1€ nhd, ta phéi tinh d¢ ddy 6ng h/D d€ kiém tra lai.

- Do day 6ng h/D (chi tinh cho cdc 6ng ndm ngang): Khi da x4c dinh so bo
duong kinh cdc 6ng nam ngang, ta ti€n hanh kiém tra lai bang cich mang
dudng Kinh 6ng so b da chon va do doc dat Ong tiéu chuan twong dng (tra
bang 4.3) vao bing 4.5 dé tim Q,,, (luu luong nghiém todn) vi Ve (16¢ d0O
nghiém toan).

Laptisé:a = Q,,../ 0., (4.2)

trong dé:

Q hoar = Laru lugng nudce thodt cla 6ng nim ngang (xdc dinh & trén),

Q.. - Tratrong bang 4.5.

Mang ti s6 a tim duoc vao biéu dé con cd hinh 4.7 (truc hoanh), déng lén
gap dudng Q va déng ngang tim duge d¢ ddy éng h/D (truc tung). '
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Bang 4.5 Luu Iwong nghiém todn Q,,, va téc d¢ nghiém todn 'V,

kg:]“;ﬁg D = 60mm D = 76mm D = 90mm
Podoc | Qu | Ve | Qu | Ve | Qu Vou
dat 6ng (I/s) (m/s) (I/s) © (m/s) (Vs) (m/s)
0,01 0,82 0,42 2,56 0.54 5.26 0,60
0015 1,00 0,56 2,90 0.65 6,34 0,80
0.02 1.16 0,59 3,40 0,77 7.44 0,93
0,025 1,30 0,63 3,78 0,85 8.62 1,04
0,03 1,40 0,72 4,16 0,94 9,10 1,14
0,035 1,52 0,78 4.43 1,02 9,80 1,23
0,04 1,62 0,83 4,80 1,09 10,52 1,32
0,045 1,72 0,86 5,00 1,16 11,14 1,40
0.05 1,82 0,90 5,20 1,23 11,76 1,43
0,055 1,90 0,98 5,24 1,28 12,32 1,55
0.06 2,00 1,02 5.88 1,33 12,90 1,62

;);: :;2; D = 110mm D = 1400mm D = 200mm
(0,009 8.84 0,72 14,46 0,82 31,20 1,00
0,010 9,34 0,76 15,24 0,86 32,80 1,05
0,012 10,10 0,82 16,40 0,92 35,36 1,13
0,015 11,16 0,91 18,16 1,02 39,20 1,25
0,020 13,00 1,06 20,88 1,19 45,60 1,45
0,025 14,84 1,21 24,00 1,36 52;00 1,66
i 0,030 21,00 1,71 34,20 1,93 73,60 2,34

Néu h/D tim duge thoda man diéu kién h/D trong bang 4.4 quy dinh véi
dudng kinh 6ng da chon trén, thi dudng kinh 6ng di chon 4y 14 hop ly. Néu
h/D tim duge khong thod man diéu kién quy dinh trong bang 4.4, ¢4 nghia 12
dudng kinh ong da chon 16n qua. Vi luu lugng khong déi nén muén b h/D nhd
xudng theo quy dinh, ta ti€n hanh chon dudng kinh 16n hon. Véi duong kinh
vira chon 16n hon, Q.. da tinh todn, ta lai ti€n hanh chon tiéu chuan, tim ti s&
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h/D trén biéu 46 con ¢4 theo trinh ty nhu trén, dén khi ndo do d&y &ng h/D thoa
man di€u kién thi dudng kinh ta chon tuong ting la hop 1y va kinh t€ nhat.

D6i véi 6ng dimg, khi ¢6 luu lugng, so bo chon dudng kinh. Muén kiém tra
xem dudng kinh ta chon c6 hop 1y khéng, ta ti€n hanh so sénh trong bang 4.6
tim t6c d6 trong dng dimg theo diéu kién V g ding < <4 my/s.

Bdng 4.6: Tim t6c dg ciia 6ng ditng thodt niée

Tdc do cia Luu lugng nuéc tinh toan cha éng dimg (I/s)
ong ding
V(m/s) |D=60mm |D=76mm|D=90mm | D=110mm |D = 140mm

0,5 0,25 0,30 1,30 2,00 4,00
1,0 0,50 1,00 2,30 4,50 7,50
1,5 0,80 2,00 3,50 7,00 11,00
2,0 1,00 2,50 4,50 9,00 14,00
2,5 1,50 3,00 5,80 11,50 16,00
3,0 1,80 3,50 7,00 14,00 22,00
3,5 2,00 4,40 7,70 16,00 25,00
4,0 2,25 5,00 9,00 19,00 29,00
5,0 2,90 6,00 11,00 23,00 37,00

Ghi chi: Khi ta ¢6 Q,,,;, da chon so bd dudng kinh Ong ding D, dua vao
bang tim dugc t6c d6 trong 6ng ditng. Tdc do 4y phai thoa man diéu kién t5i da
1a 4 m/s (V g, iy < 4 m/s).

- T6c 46 trong cdc 6ng ndm ngang (V): Tinh theo cong thic:

Vioir = b. V p (m/s) (4.3)
trong do:

V,;m - T6c do nudc théi di trong 6ng ndm ngang.

Vi - T6C d0 nghiém todn tim duge trong bang 4.5 can cif vao duong kinh
da chon hgp 1y nhat.

b - Tri s6 tim trong bi€u d con c4 cin cif vio h/D d4 thoa mén diéu kién.

T6c d¢ tinh todn trén phai thod man didu kién tren, nghia lanéu 'V,
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< 0.7 m/s thi tdc do khong dam bao day hét cic can ba. bin lang. chat ban di
khoi 6ng va gay nén tic Ong. Mudn téc d6 1én hon. ta phai 18y do doc da ong
tang lén (timg do) dé tim lai b,V VA tinh V. : ¢ lam nhu vay dén khi nio
mitc d tinh todn dat dén yeu cdu la > 0,7 m/s méi thoi. Do dbe dat ong thuc &
12 d¢ déc twong ing véi > 0.7 s,

3. Hé thdng thoat nudc mua

3.1. Cau tao

He¢ thong thodt nudc mua bén trong cong trinh diing dé dan nudc mua tir cic
mai nha theo cdc dudng 6ng bo tri trong nha ra hé théng thost nude mua ngoai nha,

Phéu thu nuée mua bao gom: v4 phéu b6 tri trong bé tong mai. khung, luéi
thu hay ludi vom dé chén giit rdc. Phéu thu dugc gan chic vao mai bing cic bu
[ong, ¢cu. Puong kinh cta phéu thy thudng la 80. 100, 150, va 200mm,

Céc phéu thu thudng b6 trf cdch nhau khong 16n hon 48m, phu thuse vao
hinh dang mdi nha, ket ¢y nha va dién tich thu nuwde mua trén méi,

Dé nude mua dé vé phéu thy dugc dé dang, trén méi nha ngudi ta thudng
bd tri cdc mdng dan nude (xénd). Chc mang ndy c6 thé bd tri mot bén (khi
chi€u rong mdi nha < 20m) hogc hai bén (khi mang ra ngoai tuong bao dé dam
bao my quan va an toan). Mang c6 thé xdy bing gach, do bé tong hoac diing
méng bé tong ldp ghép. Chiéu rong méng khéng 16n hon 50 - 60cm: chiéu sau
mang dau tién tx § - 10cm, & phéu thu khoéng Ién hon 20 - 30cm. D6 déc mang
0,01 - 0,015 huéng vé phia phéu thu.

Céc ong ding c6 dudmg kinh cdc ¢ 76 - 110, 140 - 200mm, c6 thé 1am
bang tén (cong trinh cong cdng), 8ng gang (nhi san xudlt) hoac 6ng nhua (cho
cdc loai nha). Trén céc ong ding din vao mang ludi ngdm thi cdch mat san
khodng Im thuong dat 6ng kiém tra, (dy rira. Khi méng dan nuéc nim trong
tudng bao, &ng diing vin nén bs irf ra ngoai tudmg bao. Khi dé, ciit ngi gitta
phéu vao éng diing phai lam bang gang hoiic t6n cudn han dién.

Cdc ong nhdnh diung dé noi mot hodc mot vai phéu thu véi ong dimg.
Trudng hop dudi nha vuong cdc cong trinh ngdm, khong thé xay dung mang
lu6i thodt nudc mua ngdm dudi nha dugc thi ding cdc 8ng nhdnh din nude ra
cdc 6ng ditng & bén ngoai twong bao dudi dang két cau treo. Khi dé 6ng nhanh
¢6 thé gan chat véi cdc két cdu ciia nha (khung dam tudng cot) bing cde moc,
neo, dai treo... Trén cdc 6ng nhanh dai, cit céch 15 - 20m phai bé tr{ 6ng kiém
tra d€ tay rita 6ng. 6ng nhdnh lam cling vat liéu véi Ong diing. Dudng kinh ong
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nhdnh |iy khong nho hon dudng kinh phéu thu vi phai kiém tra bang tinh todn,
do doc 101 thiéu 0.005.

Cic ong xa dung dé dan nudce c’i'ng ditng ra mang ludi ngodi san nha cé
thé dat noi trén he hoac dit ngam vuong gée véi trong bao. Khoang cich tir
ong dihig dén giéng thim mang ludi san nha khong xa hon 15m déi véi ong xa
D =76 - 140mm va 20m d6i véi dng ¢6 D = 200mm. Dudng kinh ong x4 lay
khong nho hon dudng kinh phéu thu va ciing phai kiém tra bing tinh todn.

Bdng 4.7: D6 déoc ong xd

Puung kinh (mm) 76 90- 110 140 200
Po dac toi thiéu 0,01 0.008 0,005 0,004

6ng kiém tra va tdy ria cling dat tai cdc vi tri nhu doi véi hé théng thodt
nude sinh hoat trong nha. Trén nhiing doan 6ng dat ngang, ctf cach 10m doi véi
ong D = 76mm, 15m d&i v6i 6ng 90 - 140mm thi ngudi ta bs trf ong tdy rira
hodc gi€ng kiém tra.

3.2. Tinh toan thuy luc

Tinh todn hé théng thodt nudc mua bén trong cong trinh bao gom: xdc dinh
dudng kinh céc 6ng ditng, 6ng nhénh, kich thudc cdc mdng dan nudc trén mdi
nha va tinh todn thuy luc mang ludi 6ng ngdm dudi san nha vi ngoai san nha
(néu ¢d).

Can nam cdc quy dinh sau: D6i v6i mai nha ¢6 do déc nho hon 1,5% (mdi
bang), khi tinh todn ta sir dung cudng do mua vdi thoi gian 20 phuit (qs,, 1/s.ha);
doi véi méi nha ¢6 do déc 1én hon 1,5% (mai doc), ta sir dung cuong do mua
véi thoi gian 5 phit (qs, 1/s.ha). Cdc gid tri qs, qu, duoc xdc dinh theo s6 liéu
cho trudc clia khi tugng thuy van.

Luu lugng nude mua (I/s) ma mot phéu thu phuc vu duge xéc dinh theo
codng thic:

- D6i v6i nha mdi bang (i < 1,5%): ¢, = F.q.,/ 10000 (4.4)
- D61 v6i nha méi doc (i > 1,5%): g, = F.q410000 (4.5)
trong d6:

F - Dién tich moét phéu thu phuc vu, m?
Vat liéu va dudng kinh ctia phéu thu, 6ng diing duge chon tir khi tinh todn
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d€ cho lwu luong tinh todn khong vuot hwu lugng cho phép din ra & bang 4.8.

Bdng 4.8: Luu luomg 167 da cho PhEp trén mot phéu thu va éng diing

Puong kinh phéu thu Luru lugng (1/s)
hoge ong ding Cho mot phéu thu | Cho mot 6ng dimg
80 5 10
100 12 20
150 35 50
200 - 30

Gng nhdnh va 6ng x4 dat bing, ngudi ta tinh nhu mang 1uéi thoat nude sinh
hoat, trong d6 d¢ day lay khong lon hon 0,8; do d6c t6i thidu lay nhur da néi &
trén; t6¢ 46 chuyén dong thudng lay bing 0,7 - 3 m/s.

4. BE ty hoai khéng ngin loc

B¢ tu hoai ¢6 nhiem vu lam sach so bo hodc hoan toan nude thai trong nha
trude khi thai ra song, hé hay mang ludi thodt nude bén ngoai.

BE tr hoai thudng dugc sir dung trong trudng hop ngéi nha c6 he thong
thoat nudc bén trong nhung bén ngoai [a hé théng thoat nudc chung, khong c6
tram x(t 1y t4p trung hay trong trudng hop ngéi nha diing doc lap, riéng r&... BE
ty hoai thudng chia ra cdc loai sau day:

- B tir hoai khong ¢6 ngan loc, lam sach so bo.

- B¢ ty hoai ¢4 ngin loc, 1am sach véi mitc dé cao hon.

- B tir hoai ¢6 thé phuc vu cho mot khu v¢ sinh, mét nha hay mot nhém nha..,

4.1. Nguyén Iy lam viée

Bé ty hoai khéng ngan loc 1a loai duge s dung rong rdi hién nay. N6
giong bé chita gém 1, 2, 3 ngan nhu gi6i thi¢u & hinh 4.9. B nay c6 thé xir ly
toan bo céc loai nude thai hay xif 1y cdc loai nudc phan, nude tidu. Khi nude
thai chdy vao bé, né dugc 1am sach nho 2 qua trinh chinh 12 ling cin va lén
men can lang.
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Hinh 4.9 B¢ ne hoai khong ngan loc

Do t6¢ do nuéc chdy qua bé rat cham (thdi gian hru lai ctia ddng nudc
trong bé tir 1 dén 3 ngay) nén qud trinh lang cén trong bé ¢6 thé xem nhu qué
trinh ldng tinh: Dudi tdc dung cia trong luong, ban than céc hat can (cdt, bun,
phan) roi ddn xuéng ddy bé va nudc sau khi ra khoi bé sa trong. Toc do dong
nudc qua bé cang cham, dung tich bé cang In thi hiéu qua lam nudc trong
cang cao, tuy nhién gid thanh xay dung bé cang dit.

Cdc hat can roi xudng ddy bé, & day chét hitu co s& bi phan huy nhd hoat
déng cua cdc vi sinh var yém khi. Cin s& 1én men, mat mai hoj v giam thé
tich. T6¢ d6 lén men cla can nhanh hay cham phy thudc vao nhiét dg, do pH
cla nudc thai, lugng vi sinh vat trong 16p can... Nhiét do cang cao thi t6c d6 len
men ¢in cang nhanh.

Trong di€u kién khi hgu nudc ta, thdi gian (T) hoan thanh viéc 1én men cin
tudi nhu sau:

T = 62 ngay vao mia he (v6i nhiét do trung binh t = 30,5°C).
T=115 ngdy vao mita dong (véi nhiét do trung binh t = 13°C).

Khi n6ng d¢ xa phong trong nudc cao thi d6 pH cang thdp. P pH cang
thdp thi cde vi sinh vat hoat dong yéu va cé thé bi ticu diét. Vi vay, d6i véi nhl
c6 nong d6 xa phong trong nudc thii cao (nha tim cong cong, giat 1a...) thi
khong nén ding b€ tu hoai. Khi b€ cing sau thi do 4m W, cha cin 1én men
cang nho6 va do d6 thé tich phan chita can cang giam,

Khi chi€u sau bé H = 3m thj W, = 98,5%, khi H = 10m thi W. = 83%. Do
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sau (6i thiéu cua bé 13 1.3m.

Trong qua trinh 1am viée can thuong xuyén bo sung cin tuoi. Qud trinh
phan gidi cic hop chat hivu co chita cacbon [am cham qud trinh lén men van,
Mat khdc, cdc khi va bot khi (CH,, CO,. H,S) néi len kéo theo céc hat can diay
dac ¢6 chicu day 0.2 - 0.4m (¢6 khi t6i Im). Can néi len va roj xudng lién tuc
tir I6p vdng cdn ndy lam cho nude di lang lai duc hon. Thue nghiém cho thay
ring. néu thong hoi 16t va mat thodng cua bé cang rong thi chiéu day cdc Iop
vdng can cang giam, lam tang thé tich ving ling va £6p phan [am tang hiéu
qua lang trong nudc. Boi vay, chiéu sau dat ngap éng chir T tir mep dudi ong tGi
I6p ving can thudng [ay 0.4 - 0,7m.

Két qua cua qué trinh lén men can la xir Iy duge can tuoi, thu duge cdn di
}én men 1am phan bén rat (o1,

4.2. Cdu tao bé

BE tur hoai ¢ thé xay dung bang be tong, gach... Theo quy pham:

- Khi the tich b€ W dugi Im” thi lam mo ngin,

- Khi thé tich bé W dust 10m* thi 1am hai ngan: Mot ngin chita va mot
ngan lng.

- Khi thé tich bé W 16n hon 10m* thi lam ba ngan: Mot ngan chita va haj
ngén lang.

Néi chung, cdc ngan ddu thuong ¢ dung tich 1én hon cic ngan sau vi ¢
day can nhiéu hon (véi bé 2 ngan, dung tich ngan ddu 75%, v6i bé ba ngan:
Ngan dau 50%. hai ngan sau 25%).

B¢ thuong duoce bs tri cic 6ng nhu sau: dng nuée vao vi ra khéi bé, ong
théng hoi va 8ng tdy rira, éng rit can... Nudc vio va ra khoi bé thudng qua mot
t& € dé dang tdy rira. Céc té nay thuong dat dudi ong thong hdi, tdy rita va dat
sdu dudi 16p vdng can chitng 0,5 - 0,6m. Cira théng nudc thudng bs tri & giita
chiéu sau clia bé (0,4 - 0,6H) vi nén bé tri so le trén mét bing d€ nudc chiy
quanh co 1am tang hiéu qua ling. C6 thé bs tri ong hoac cira nit can & sat ddy
bé thu can tir ngan ldng vé ngan chita dé viéc 1ay can ra khoi bé dé dang. Trén
née bé ngan chia thudng b tri nap day D = 0,3 - 0,5m, gan bang vita xi mang
hodc mét mat bich dé khi bom can, tha dng hit xudng ddy b€ hiit cin di thi
chiu rong 16i thi€u cha bé 12 0,75m.

B¢ ty hoai ¢6 thé ba trf & trong nha, dudi khu vé sinh hay & ngoai nhi (&
ddu hoi hay san nha. cich xa nha 3 - 5m). BS i bé ty hoai trong nha cé wu
diém 12 gid thanh xay dung ré vi ¢ thé loi dung dugc két cdu tuong nha; méng
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nha, d& t6n 6ng va it b tdc (do nudc chdy truc li€p xudng bé, khong phai di
quanh co); di€u kién 1am viéc t6t hon (nhiét do nude thai én dinh va cao hon
nén hiéu qua phan huy cén 6t hon). Tuy nhién, cich b tri nay ¢é nhuoc diém
la khong thuan tién cho thi cong (phai xay dung xong bé méi xay ti€p duge cic
tang cao) va khi bé bi rd ri (do thi cong, két cau khong t6t) s& anh hudng dén
tinh bén vitng ciia ngdi nha (nha bj lin khong déu, trong méng nha bi dn mon).

4.3. Tinh dung tich bé

Dung tich b ty hoai thudmg dugc x4c dinh theo cong thic sau:

W=W,+W, m’, (4.6)

trong d6:

W, - Thé tich nudc ciia bé, m*.

W, - Thé tich can clia bé, m®.

Tri s6 W, c6 thé ldy bang 1 - 3 1an lugng nuéc thai ngay dém, tuy thude vio
yéu cdu vé sinh va 1y do kinh &, Khi 14y tri s6 16n thi diéu kién v¢ sinh t6t hon,
nudc ra trong hon nhung gid thanh xay dung sé cao.

Tri s6 W, thudng dugc xdc dinh theo cong thife sau:

W = al' (100 - W, )be. N
(100 - W,).1000
trong d6:

a - Lugng can trung binh cha mot ngudi thai ra mot ngay, cé thé lay
0,5 - 0,8 1/ng.ngd.

T - Thoi gian giita hai l4n 14y can, ngay.

W, W, - D) 4m clia c3n tuoi vao bé vA clia cin khi 1én men, twong tng 1a
95% va 90%.

b - He s6 ké dén viéc giam thé tich cin khi lén men (gidm 30%) va lay bang 0,7.

¢ - H¢ s6 k& dén viéc d€ lai mot phdn can di 1én men khi huit can dé giir lai
vi sinh vat, gidp cho qud trinh lén men can dugc nhanh chéng, dé dang, dé lai
20%, c=1,2.

N - S8 ngudi ma bé phuc vu.

, (m*) 4.7

Thoi gian giita hai 14n 1ay can T phu thudc vao diéu ki¢n bao dam cho cin
lén men hoan toan va diéu kién quan 1y (14y cin) trong thuc t&, c6 thé layT=6
thang doi véi cdc nha dong ngudi, T = 3 - 5 nam d6i véi biét thy it ngui.

Bé tu hoai khong ngin loc ¢6 wu diém 1a hiéu qua gii can cao, két cau don

183



gian, dé quan 1y, gid thanh ré. Nhuoce diém cla nd 12 1am sach nuéc thai khéng
hoan toan. nudc ra khoi bé van con mang theo can clia I6p ving can roi xuéng
va chifa khi - sdn pham lén men tan trong nudc nhir H.S.

I THIET KE HE THONG CAP THOAT NUGC BEN TRONG
CONG TRINH :

Thi€t k& hé théng cdp thodt nude bén trong cong trinh nhim dam bao thoi
man nhu cdu ding nudc, thod man yéu cdu vé sinh vi tién nghi cho ngsi nha.
Dé viec sir dung, quan 1y duge dé dang, tién loi, khi thi€t k& can chi ¢ sir dung
cdc thi€t k€ mau dién hinh, sir dung cdc thi€t bi vé sinh hién dai va ap dung
réng rdi phuong phap k¥ nghé hod vi co gidi hod trong viéc xay dung, tv dong
hod trong quén Iy.

1. Cac tai liéu thigt ké

- Mt bang khu vue nha, trong d6 6 vi tri ngoi nha xay dung lién quan vai
cdc cong trinh khdc va véi cic dudng d6éng miic thién nhién cling nhu thiét k¢,
vi tri cdc dudng dng cap thodt nudc da cd sin ngoai san nha, ti€u khu hay thanh
pho; dudng kinh va chiéu sau d4t 6ng bén ngoat..., ti l¢ 1: 500,

- Mat bang céc tdng nha vi mat cit ngdi nha, trong d6 ¢6 ghi rd vi tri céc
dung cu vé sinh, ti 1& 1: 100.

- Cdc tai liéu vé 4p luc dam bao clia dudng 6ng nudc bén ngodi, vi trf gieng cé
sdn va cdc thiét bi trong d6, céc tai lidu vé dia chat cong trinh, dja chat thuy vin,

2. Noi dung va khai lugng thiét k&

‘Thiét ke h¢ théng cdp thodt nude bén trong cong trinh ¢é thé chia ra lam
céc budce sau:

- Thiét k& so bo ¢6 du todn.

- Thi€t k& thi cong.

Dai v6i cong trinh nhd thi hai budc nay nhap cung lam moét.

Khoi luong va thanh phén d6 4n thiét ké he thong thodt nudc bén trong
cong trinh gém c6 cdc nodi dung sau;

* Bdn vé mdt bing khu ve nha: trong d6 c6 ghi cic dudng 6ng nudc din
vao nha; cic dudng Sng thodt nudc ra khédi nhd: chiéu dai, dudng kinh va do
doc cdc 8ng d6; vi tri va s6 lieu cac giéng tham cdp thodt nudc, ti 1& 1: 500.
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* Bdn vé mdt bang cdp thodt nudce cde tdng nha: véi ti lé 1: 100 - 1: 200,
trén dd b cdc thiét bi vé sinh; mang lu6i dudng 6ng cdp va thodt nude (cdc 6ng
chinh, 6ng xa, &ng ding, dng nhanh...); chiéu dai, dudng kinh v do déc cla
cdc Ong; s hiéu cdc dng diing cdp va thodt: cdc thiét bi 14y nude, dung cu vé
sinh. .,

* Bdn vé so d6 mang ludi cdp nuoc vé wén hinh chiéu truc do: véi d 1&
dimg 1:50 - 1:100 va ti 1€ ngang 1:100 - 1:200, trén d¢ thé hién rd céc thiét bi
ldy nudc bang ki hi¢u, ghi s6 hiéu ctia ching; chiéu dai vi dudng kinh ong;
chiéu cao céc dung cu vé sinh v ddnh s6 cdc doan Gng tinh todn.

* Bdn vé cdt doc: qua cdc 6ng ding thoat nude dén giéng tham dau tién
ngoai san nha véi ti 1¢ ding 1:100 va i 1é ngang 1:200, trén d6 ¢é thé hién cdc
thi€t bi thu nudc, cac dudng Ong nhdnh, 6ng xa nudc; ghi rd dudng kinh, do
dai, d¢ doc va chi€u cao dat dng... Ngoai ra ¢6 thé thay ban v& nay bing ban
v& 50 40 mang ludi thodt nu6e vé trén hinh chiéu truc do giéng nhu cdp nude.

* Bdn vé mdt cdt doc duong ong thodt nucée. ngoai san nha, tir giéng tham
dau tien dén mang [udi thodt nudc ti€u khu hay thanh phe, véi ti Ié ding 1: 100
va ti 1¢ ngang 1:200 - 1:500, trén d6 ghi 18 s hiéu giéng; khoang cich dudmg
Ong giita cdc gi€ng ngodi san nha; dudng kinh, do d6c 6ng, cot mat dat, c6t ddy
ong va do sau chon 8ng ngoai san nha.

* Cdc ban vé thi cong véi ti 1& 1:10 - 1:50, trén d6 thé hién r5 céc chi tigt
cla hé thdng cdp thodt nudc trong nha, ngoai san nhir; Chi tiét céc két cdu, cic
nit phifc tap cua mang 1udi; chi 1iét cdc thiét bi, cdc bo phan néi 6ng dac biét
trén dudng 6ng; chi tiét dudng Sng din nude vao, nit déng hé do nudc, céc ban
v& v€ tram bom, bé chia, két nudc, mat bing, mat cit cc giéng tham, chi tiét
ndp giéng, bé ong, méi ndi Sng. Cac ban v& mat bing, mat cit khu vé sinh ¢6
bo tri 8ng va chira 16 phéi hop véi kién truc. ..

¥ Bdng thong ké thiét bi, phu ting (tién luong): trong d6 ghi 16 s6 luong
cdc loai dudng 6ng, cdc bo phan ndi 6ng, cic dung cu vé sinh... 1am bing vat
liéu gi, déic di€m ra sao... Bang ndy c6 thé ghi trong cdc ban v& so d6 hé théng
cdp thodt nudc.

* Bdn thuyét minh tinh todn: trong d¢6 ghi nhiém vu thiét k€&, dac diém cia
ngdi nha, tieu chudn d3 ding d€ thiét k&; mo ta so bd hé thong cp thodt nuée
da thi€t ke&; so sdnh va chon cdc phuong dn, cdc s6 liéu tinh todn thuy luc mang
ludi cap thodt nudc, tinh todn cic tram bom, bé chifa, két nuée. ..
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* Bang dir todn: tinh gid thinh toan bo he théng cap thodt nuse ben trong
cong trinh.

3. Trinh tu thiét k&

Khi thiét ke he¢ thong ¢ap nuéc trong nhi, cé 1hé tigy hanh theo trinh 1
dudi day:

Buc 1 Thu thap céc tai li¢u cén thiét dé thiét ke, tim hidy nthi¢m vu thiét
k€ va cdc tai lieu thu thap dé. Trén co s& d6, tien hanh vach tuyen dudng ong
cap thodat nudc trong nha. Viéc vach tuyén dudng 6ng cap va thodt nudc nén
lam song song dé phSt hop duge chat ché. thigt ke duge hop 1y, tranh gay khé
khan cho viéc thi €Ong va qudn Iy sau nay.

Bieoe 2: V& so dé hinh chicy tryc do mang Iu6i cdp nude di thier ke, didnh
$6 thit tr cdc diém tinh toan va xdc dinh chiéu daj cac doan éng tinh todn.

Butie 3: Chon déng hé do nudc.

Bude 4: Xdc dinh hu luong nuéde tinh todn cho tung doan dng.

Bicoe 5: Tinh todn thuy luc cho mang Iudi cap nuée; dua vio Iuu lugng
nude tinh todn dé€ tién hanh chon dudng kinh ong vi xdc dinh t8n that ap luc
cho timg doan Ong cling nhu toan mang ludi. D€ tién theo doi va dé dang tinh
todn nguoi ta thudng Iap bang tinh todn thuy luc ¢é dang nhu bang 5.11.

Buce 6: Xdc dinh ap luc cén thiet cua ngodi nha. Trong truong hop dp luc
dudng 6ng cip nude bén ngoai khong dam bdo, phai thiét k¢ may bom, ta xic
dinh luu luong, do cao bom nudce va tién hanh chon mdy bom thich hop.

Buoc 7: Xic dinh dung tich bé chita nUGC ngam va bé nude trén maj.

Buée 8 Tinh todn thuy luc cho mang 1udi thodt nude. chon dudng kinh ong
va do doc cho cde doan 6ng tinh to4n.

Bitge 9: VE sg dé mang lusi thodt nude trén hinh chigy truc do,

Bitic 10: VE céc ban vé chi tiet,

Biroe 11: Viét thuyét minh, lap bing thong ke thist bi, phu ting cap thoat
nuée va ban dy fodn.

Cau hoi én tap
1. Cac hé thdng thoat nudc ben trong céng trinh?
2. Céc bd phan cla hé théng thoat nudc ben trong céng trinh?

3. Cac loai 6ng thoat nude bén trong céng trinh?
4. Cac yéu té thuy Iue diing d& tinh toan mang ludi thoat nudc bén trong céng trinh?
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Phan II1
THI CONG DUGNG ONG
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Chuong 1

NHUNG VAN PE CHUNG VE THI CONG

- Muc tigu: Nam duge cac phuong phap co ban trong thi cong, cac dung cu, may méc
phuc vu thi céng, dong thdi ndm duge nhitng quy dinh thi cong dudng dng cap thoat nudc.

- Trong tdm clia chuong nay la trinh bay cac dung cu can thist trong thi cdng dudng
&ng va nhimg guy dinh thi cong,

I. CAC PHUONG PHAP CO BAN TRONG THI CONG

1. Khai niém chung _

Thi cong dudng Sng 1a mot qua trinh thuc hién ban vé thiét k€ vé mang luéi
cap nudc cho mot nha & khu dan cu, khu cong nghigp hoic mot cong truding
xay dyng. N6 can bao ddm chat lugng cong trinh diing yéu cdu thiét ke va sir
dung, hoan thanh ding k& hoach, tién do thi cong; bao dam cdc chi tiéu vé an
toan lao dong va ha gid thanh.

Muén thyc hién t6t nhitng nguyén tic trén, cdn bo k¥ thuat thi cong cén
nghién cifu ki so d6 thiét ké, dia hinh noi thi cong va tinh hinh thye 1€, Lya
chon, so sénh cdc phuong 4n thi cong trén quan diém kinh t€, ky thuat dé rit ra
phuong 4n thi cong t6i wu. Lap bién phép, k€ hoach, tién do thi cong nhip
nhang, cin d6i dé dam bio hop 1y nhat, kinh t€ nhat.

2. Cd gidi hoa thi céng

Co gidi hod thi cong 1a dung mdy méc 1am viéc thay cho stic ngudi nhim
muc dich tang nang suat lao dong, ddy manh t&c d6 thi cong, rit ngdn thoi gian
hoan thanh céng trinh. Cong tac thi cong co gidi ddi hdi chiing ta phai ¢6 mot
trinh d khoa hoc k¥ thuat, mét trinh do quén 1y cao hon.
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3. Thi céng day chuyén

Thi cong day chuyén 13 16 chite hop 1y hod cdc khau thi cong cho méi 18,
doi theo nhiém vu chuyén moén cia minh: nghia 14 b& tri cho mot t6, dédi sau
khi hoan thanh cong tac & mot bo phan cia cong trinh thi chuyén sang thi cong
mot bd phin cong trinh khic theo chuyén mon cia 16, doi ay. Dong thoi, 16,
ddi cong nhan khdc s& chuyén sang thi cong mot bo phan cong trinh nay. theo
chuyén mon ciia t8. doi ma trinh tw thi cong s¢ duge sap XEp trudc sau hop 1y.
Nhu vay cic 19, doi cong nhan sé fam viéc di€u hoa, tudn tw trong cdc giai doan
cla cong trink, trong mot thoi gian nhét dinh.

Thi cong day chuyén nham phan cong lao dong cho 14t ci cic (6. doi cong
nhéan theo chuyén mén cia ho mot cdch hop 1y, trinh tu va lien tuc; sir dung
hop Iy trinh do nghiép vu cong nhan, Jam thang bang cic nguén cung cap
nguyen vat lieu dé ddy manh t6c d¢ thi cong. Muon dam bdo 16t vige th cong

cling can 16 chitc san x4, phan cong 13 rang hop 1y va thirong Xuyén ki€m tra
phdt hi¢n kip thdi nhiing bé tdc trong day chuyén san xuat,

4. Thi céng quanh nim

Thi cong cong trinh dudng ong ¢& I6n, khoi luong nhiéu thudng phai thue
hién hang nam. D€ tranh anh hudng cua thoi tiét dén tien do va chét lugng
cong trinh, cdn tranh tha thi cong vao mia kho (mia it mua bio vi muc nudc
ngdm thap), déng thdi cin ¢ bién phdp thich hop dé thi cong trong ca mia
mua. Trong mba mua chi yéu dé phong sut 18, ddy ndi dudng 6ng; cdn 6
phuong tién bom nudc, t6 chiie thi cong 16t va tién do thi cong nhanh.

IL. NHUNG DUNG CU CAN THIET TRONG THI CONG PUONG ONG

1. Dung cu do ,

- Thude cip: Diing dé do dudng kinh trong hodc ngoai cua cdc loai Ong.
Béi véi cdc loai dudng 6ng din nude, khi do khong cdn doi héi chinh xdc
duéi 1mm.

- ThuGe Panme: Diing do dudng kinh 8ng, chidu day 6ng va nhitng vat yéu
ciu chinh xdc t6i 0,0lmm.

- Thudc 14 thang: C6 nhiéu loai 250, 300, 500, 1000mm; dung dé do chiéu
dai yéu cdu do chinh xdc dén Imm,
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- Thude cudn: C6 nhidy loai 2, 3,5, 10, 20. S0m; ding d€ do chiéu daj ong,
tuyén dng.

- Com pa: C6 haj loai ding dé do duong kinh trong va dudng kinh ngoai
clta Gng.

2. Dyng cy thi cong
2.1. Ban ren ong vi dung cu van, giir ong

* Ban ren oing: Diing dé ren cdc loai 6ing sit trdng kém c6 dudng kinh < 100mm.

Hinh 1.1: Ban ren thy cong
1. Ludi dao yen: 2, Chot giiry 3. Tay quay,

* Dyng cu gif dhg: Gém c6 ét6 Song song va ban kep ong. Khi can gt chat
ong d€ cit, cua, ren. ong, ngudi ra ding nhitng dung cu giit ong nay; duoc
ché€ rao bing gang hay bing thep.

* Dung cu van ong: Gém cé cle vit, clé wyp, clé mé jat cd rang (clé c4
sdu), clé xich: ding d¢ van néi c4c ong véi nhay hay cic phuy ting thiét bj tren
dudng ong (néi bang ren),

2.2. Dung cu cdt ong _

Cdc 6ng khi cét phaj bio dam khong 6 so. cir vuong géc véi tam ong va
cat dit hén ong, khong duoc cir dg dang r6i bé gdy ong. Co mot s§ dung cy
dung dé cit dng nhy sau:

* Dao cdt 6hg: Musn cat Ong, ngudi ta kep that chat ong vao ban kep, dat
dao cit 6ng vao thanh ong. DAy i dao the nhat vao sit thanh ong va quay
Xung quanh thanh éng mot vong. Néu ludi dao vach trén dudng ong mot dudng
tring nhau thi Itc dg mai tiép tuc cit ong. Loai dao nay chi ciit duge ong cé
dudng kinh D < 100mm,
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Hinh 1.2: Dao cdt ong
{.Tayvin, 2. Ren vit-
3. Than dao; 4. Md dong:

S. Bdrih cdr di dong; 6. Banh cdir ca'dinh,

* Dao cdt 6ng 6 day xich: C6 wu diém la cat duge 6ng & nhitng noi chat

hep; nhing nhuoc diém 1a phai diing stic nhidu hon so véi dao cidt 3 luai va
thanh Ong c6 nhidu vét so khi cit xong,

Hinh 1.3: Dung cu cdt 6ng gang bdng xich
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* Cuu cdt 6ng: Ding dé cit dng thép va ong thép trdng k&m c6 d < 100mm,
c6 uu di€m la Sng cét xong it vét so. Cua gém 6 khung va ludi cua. Khi cua
can &n manh liic ddy va khi kéo thi nhe hon.

* Cdt 6ng bang han hoi: Dung nhiét dé cit 6ng ¢6 D > 100mm, it dung dé
cat ong thép trang k&m vi s& lam mat 16p kém trdng dng va do d6 ong dé bi gi.

2.3. Dung cu khoan dng

Dung dé khoan 6ng véi nhitng 16 khoan d > Smm. N6 gom ¢6 khoan tay va
khoan mdy di dong, khoan tay va khoan mdy c6 dinh, khoan ¢lit ké.

2.4. Dung cu nang chuyén ong

Ngoai hién truong, mudn chuyén éng tir noi nay dén noi khéc, dua 1én cao
hay ha xuong thip, ngudi ta thudng diing don by, t3i, xe ba gic, rong roc, cin
truc, cdn cdu, pa lang... Tuy theo vi tri; do cao, dudng kinh ong 16n nhod ma ta
chon dung cy, mdy mdc dé van chuyén 6ng cho thich hop, nhanh chéng va
thuan loi.

2.5. Vat liéu phu ding trong thi cong

¥ Day day tho: La mot vat lieu ding dé xam 6ng miéng bat, chén vao céc
chd ndi bing ren. T4c dung ciia né 13 1am cho cic mai néi dugc kin, khong cho
nuée ri ra ngoat. Khi néi day day duoe quan xung quanh miéng &ng (ché sé
cho vao miéng bat cia ong kia). Trudc khi van céc phy tiing ndi 6ng vao Ong,
can boi bén ngoai 1dp day day nay mot I6p dau hay bot déo, son pha dau dé dé
van va chéng thim nudc.

* Ddy day tam ddu: LA loai day day tdém dau hay héc in dé xam va chén
ch6 n6i 6ng. Day day tdm ddu s& dugc bén, chong tham tot, diing dé néi 6ng
gang miéng bit.

* Cao su: Ding lam tdm dém (gioang) gilta 2 mat bich khi néi bang bich
va bit bu - 16ng. Téc dung clia tAm dém nay 13 1am cho that kin cic k& ho,
chdng nudc rd ri. Ngodi ra con diing 14 chi lam tam dém,

* Xi mang: Diing d€ n6i 6ng gang miéng bat.

* Birum (nhya dudng). Ding dé€ son céc loai 6ng din nudc, ¢6 téc dung
chéng gi khi cic loai 6ng tiép xiic véi 6ng, khong khi.

Ngoai ra con:

- Xang, ddu ma diit, ddu nhdn, bang keo...

- Cui dun.

- Son chéng gi.
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III. NHUNG QUY PINH VE THI CONG PUGNG ONG

1. Quy dinh d&i vai dudng éng

- Khi thi cong phai bao dam ding yéu cdu cia ban vé this k€ va cic quy
pham vé thi cong dudng Sng da duoc Nhi nude bag hanh.

- Dat k€ hoach tien do thi cong, phan chia cong trinh thi ¢éng thanh ting
giai doan, bs tri cdc (3 doi thi cong theo day chuyén, nhip nhang, can doi.

~ Ki€m tra chat lugng toan bo nguyén liéu, phu ting thigt bi trude khi lap
dat, xay trdt..., néu cin c6 the lam sach so bo chitng .

- Tdt ca nhiing maéi noi ong, néi cc thic b phai duoc bs tri & noj da dang
thao tic; khong nén b6 tri & nhing ché kin, noi hiém héc.

- Dol véi duomg 6ng dan nuge ndéng, dan hoi néng khi qua tudng, san, gic
Phéi c6 6ng I6ng hay thiet bi d€ 6ng dan né ty do.

- 6ng dan nudc cho sinh hoat an uéng, san xust thue phim, thuge men,
khong duge bS trf qua khy X1, tiéu, nha bép d¢ dam bio khong bi nhiém ban.

- Cdc 6ng cap nude phaj duge néi véi nhau véi g6c¢ 16n hon hoac bang 90"
theo chiéu nuge chiy.

- Khi lp éng d& dang, phii ding nit bit kin diy ong, tranh cho cic c6n
triing, chét bdn lot vio ong.

- Nhimg 6ng thodt nuée bin nim ngang can phai dat theo do déc cia ban
V€ - thiét ke,

- Khi han mat bich vao ddy ong phai dam bao vudng géc. Giodng dém gifta
hai mat bich (khj nsj ong) phai ¢6 chidy day déu nhau va khéng dugc thira vao
bén trong.

- Khi van écu vio by 16ng d€ xiét chat 2 mat bich va phai vin 2 by Iong d6i
Xiing nhau timg do mot thi ddu thira clia by long khong dugc nho ra kha; écu
16n 0,5 dudng kinh ciia écu,

- Khi cdc 6ng phai han vg; nhau hay cét roj bang phuong phéap han dién,
khong duge d€ ba han 16 vao phia bén trong 6ng.

- Khi 6ng nuée di qua mong, tudng nhj, tudng him, hé van, qua gach di
cin phai chira (hay khoét) 13 rong ra, phdn trén 1§ ding gach quan vom, xung
quanh chén bang dat sét tron soj hodc dd didm, mat ngoai (rt vir Xi ming.

- Chd méi nsi ong (ciit, t€...) chiu dp luc phai thiet ke nhitng géi ura.

- Khong dugc 1gi dung nhitng duong ong lap dor dang dé 1am gian gido
thi cong.
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- Khi thi cong, khodng cdch giira 6ng nuée sach va nuGe ban (dat theo mit
phing nim ngang) cich nhau la 2m. Néu hai ong di chéo nhau thi ong nudc
sach dugc dat phia trén. cich nhau 0,2m.

- Khoang céch giita cdc méc treo Ong hay giit 6ng la Im. ‘

- Pudng 6ng nudc phai dat cich dudng day dién. day thong tin t6i thidu la
0.75m. . '

- Ché néi 2 ong nudce ban theo chidu nudc chay phai ¢6 géc 16n hon hoac
bang 90",

- Van hodc déng hé do nuéc phai dat chd quang dang, sdng sta dé dé& xem
xét, ki€m tra va thao tic.

2. Coéng tac an toan lao déng

Cong téc thi cong moét cong rinh doi hoi phai hoan thanh ké hoach véi chat
lugng cao, gid thanh ha va dam bao an toan lao dong. Néu cong tdc an toan khi
thi cong khong t6t s& anh hudng rit 16n dén ké hoach chung clia don vi, dén
tinh mang cla anh chj em cong nhédn. Cho nén, trudc khi khai cong xay dung
mot cong trinh, ching ta cdn 6 bién phap gido duc nguoi lao dong y thiic chap
hanth néi quy ky luat. moi thé 1é vé an toan lao dong. Chiing ta ciing cin dé ra
cic noi quy cho phl hop timg loai cong tdc, ting vi tri lam vigc, timg cong
nhan; dong thoi thudng xuyén kiém tra, nhic nhd, ¢6 khen thuong, ky luat kip
thoi v€ cong tdc an toan lao dong.

Cau hai on tap
1. Céc phuang phép co bén trong thi céng dudng ang?

2. Cac dung cu ding trong thi céng dudng 6ng?
3. Cac quy dinh ddi véi vidce thi cong duong 6ng?
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Chu’dng?

THI CONG DUONG ONG CAP THOAT NUGC

- Muc tiéu: Nam dugc cac phuong phap kiém tra 6ng, phu tung néi &ng, gia cong va
ndi 8ng cap thoat nudc: n&m dugc trinh ty thi céng, doc dudc ban vé va chi dao thi céng
mang ludi cdp thoat nude bén ngoai céng trinh; hinh thanh long yéu nghé va cé y thirc
trach nhiém v&i céng tac sau nay.

- Trong tdm cia chuang nay la trinh bay cac phuang phép néi 8ng va trinh tur thi céng
dudng 6ng cap thoat nudc bén ngoai cdng trinh,

I. MOT SO PHUONG PHAP KIEM TRA, GIA CONG VA NOI ONG

1. Phudng phap kiém tra phu tung va thist bi

Tat ca cdc thiét bi, phu ting cho dudng 6ng, trudc khi dem sit dung cén
phai duge ki€m tra ki vé chat lugng. Musn thir do kin, chiu dp luc cia 6ng, cta
phu ting thiét bj, ngudi ta diing céch bit kin 2 ddu cla né, diing bom tay bom
vao bén trong v6i mét dp lyc nude cin thir vi thoi gian tuy thuoe vao quy dinh
cua ban vé thiét ke,

2. Cac phuong phap néi 6ng

2.1. Ren dau ong

Cong viéc ren ddu 6ng theo trinh t;

- Kep chat 6ng vao ban kep, gitia hét so dau ong.

- Lap ban ren vio diu 6ng, van vong ddy chéi gilf vao than 6ng, ludi dao
ren mém vao day thanh ong.

- Quay ban ren theo chiéu kim déng hé dé rach dudng ren theo chiéu dj
can ren va thém vai ren néng nita,
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- Quay ban rep trd ra, xiét chat thém ludi dao ren va ti€p tuc ren dén do sau
yéu cau.

- Cuoi ct‘ing thdo ban ren ra va kiém tra rang ren.

- Chi y khi ren 6ng phai nho ddu boi tron vio diu ong cén ren.

2.2. Cach néi mang song (hoac thigt bi v6i ddu ong ren 6ng)

- Lap thir mang séng vio déu Ong r6i théo ra.

- Boi 16p son dac vao dau 6ng, quén sQ1 gai boi 16p son nita trim lén, cét
nhiing tua gai ra ngoai (hodc c6 thé quén bang keo vdng quanh ché ren ong).

- Kep 6ng vio ban kep va diing cong cu van mang song vao dau 6ng dé noi
2 ong lai véi nhau.

2.3. Noi rac co vao ong

Dung ric co dé€ néi nhitng doan 6ng da ¢6 dinh hoic nhitng ché chat hep.
Trudc khi lap, ngudi ta van thir mot phan bén tréi va bén phai. Néu rang cta ric
co va clia 6ng phi hop véi nhau thi fa thdo ra, boi son déo vio dudng ren cla
ong, quan mot 16p day day tho Xung quanh dudng ren cla 6ng réi diing dung
cu van 6ng van chat rc co véi dng. D€ ddm bao ric co dugc Kin, ta c6 thé ding
giodng cao su, chi 14 dém vao giita hai phén cta rac co.

2.4. N6i biang mat bich

Mat bich néi viio theo kiéu ren, han, uén mép réi dung thudc kiém tra xem
mat bich ¢6 vudng géc véi 6ng khong.

- Dat giodng d3 boi phan than chi vao gitta hai mat bich.

- Luén bu long da béi ddu vao 16 chung quanh mat bich, dau bu I6ng huéng
vé cling mot phia.

- Lép écu da boi ddu, van tay cho chat dé giif fam.

- Ding cong cu van ¢ cu chat vao. Khi van nén van 2 ¢ cu d6i xdng nhau
ciing mot Lic,

2.5. Cach néi 6ng miéng bat

* Phutong phdp néi xam:

- Nguyen lieu dung d€ xam 6ng gang miéng bat la:

+ Vita Xi méang, day day tdm dau, day the.

+ Vita xi ming amiang va 2 loai day day trén cho nhimg dng cé dudng
kinh I6n. -

+ Béng chi va day day ddu.
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+ Béang vong cao su.

- Cong cu xam: Ding duc xam bang thép CT; két hop véi biia tay 2kg.

- Cong téc ki€m tra trudc khi xdm 6ng: Trude khi xam, ching ta thuéng
phai ki€m tra 6ng. lam sach miéng bat va dudi Sng s& xam véi nhau. kiém tra
dén chat lugng day day vi cong cu,

- Trinh tu xam:

+ Bat ong vao vi tri, kiém tra khe hé: Khe he dau joe va dau tron 3 - Sm.

+ Xam day dau trong ciing, ldn luot vong no dén vong kia: 1/3 chiéu dai
moi noi.

+ Xam day moc o giita: 1/3 chiéu di méi néi.

+ Xam vita Xi mang hojc vira xi mang amiang: 1/3 chi¢u dai méi néi (i le
70%XM + 30% bot amiang (+10 - 20% nudce) tinh theo trong fugng.

* Pluong phdp noi c6 vong dém cao su:

- Cdu a0 mGi néi: Khe hé miéng bt va ddu tron ciia 6ng c6 vong dém cao
su. Tuy theo kich thudc cia dng ma miéng bdt va vong dém cao su cé ciu tao
khdc nhau (hinh 2.1).

BN&0-DN2S0
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- Trinh tu néi 6ng:

+ Vé sinh miéng bat.

+ Lip vong dém cao su vio miéng bat.

+ B61 m& vao mait vong dém cao su.

+ V¢ sinh dau éng tron.

+ Bdi md vao dau ong tron.

+ Noi 6ng: Cac ong ¢¢ duong kinh nho hon DN < 250mm hay ¢é DN tir
300 - 600mm hoac c¢é DN tir 700 - 2000mm thi phuong phidp ndi dng déu
giong nhau. Trude tién ta dua thing ddu &ng tron vao miéng bat clia 8ng da dat
trudc, chi ¥ khong dé dat, ct... bdm vio md dd quét & vong dém trong miéng
bit va phan dau 6ng tron. Chi khdc vi trong lugng 6ng khdc nhau ma nguoi ta
6 thé ding tay hay thiét bi nang chuyén dé dua thang 6ng vio miéng bit. Chu
¥ tam cla 2 6ng phai trung nhau. D6i véi dng cé dudng kinh nho, ding day cdp
va dung cu ldp dng bing tay. D61 vdi nhitng ong cé dudng kinh 16n, ngudi ta
diing thiét bi 12 pa lang tay 1ap ong. Phuong phip ndi 6ng bang giodng cao su
dugc thé hién & hinh 2.2.

a)

€)

Hinh 2.2: Cdch néi éng

a. Néi bdng dém cao su; [. Dém; 2. Ddau loe; 3. Ddu tron;

b. Lap dém; c. Tra md cho dém, d. Ldp éng tron; e. Khau cudt.
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IL THI CONG PUONG ONG CAP THOAT NUGC BEN NGOAT

CONG TRINH

1. H3 so thiét k& va cong tac chuan bi

1.1. Ho so thiét ké

Muén thi céng mét tuyén 6ng ddng ti€n d6 ké hoach va dam bao yéu cau
chat lugng. ta phai can cit vio hé so thiel ke da dugce thong qua.

Ho so thiét k& gém co:

- Binh d6 chung clia khu vyc thi cong véi ti 1¢ 1:500 - 1:2000.

- Binh d6 riéng doc theo tuyén ong, t1 1é 1;500 -1:2000.

- Mat cét doc tuyén 6ng, dé biét do sau dat 6ng so v&i mat ddt. Mat cit doc
thudng cé ti 1¢ cao: 1:1000 - 1:2000, ngang: 1:500 - 1:2000.

- Mat cdt ngang d€ biét vi trf cia ong dat so véi nhiing cong trinh canh
né. Thudng khoang 1km dudng 6ng ¢d 15 - 20 mat cat ngang, ti 1¢ 1:100 -
1:200.

- Céc chi tiét thi cong: h6 van, h6 ga, try do 6ng qua dudng, qua sdng,
qua ngoi... ’

- Cdc bdn tién luong du todn va cac tai liéu, gidy t& lien quan.

1.2. Nhitng cong tac chuan bi

- Nghién citu ki so dé thigt k€, doi chidu véi thuc dia. Néu can phiai lap
bang tién lugng du tosn.

- Nghién ciu, d4p dung ngay cic quy dinh k§ thuat, dinh mifc, chudn bi cic
hop dong va gidy o cdn thiét.

- D€ ra bién phdp thi cong cho thich hop.

- Thiét k&, t6 chiic thi cong (mat bing, tién do).

- Chudn bi 6ng, phu ting thi€t bi, nguyén vat ligu phu va cdc cong cu
thi cong.

- Chudn b nhan luc, ngudn cung céap, s6 lugng, phan cong t6, doi.

Khi chuan bi xong 85 - 90% khéi lugng cong viec thi méi bar diu khoi
cong xay dung.

2. Trinh tu thi ¢déng
Mot tuy€n ong thudng duoc thi cong theo céc bude:
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- Chuyén chd nguyén vat lieu dén timg dia diém thi cong clia cong trudng.

- Pao muong va xuéng éng.

- Dt 6ng va nai ong.

- Lap cdc thiét bi c4n thiét va xay hé van.

- Ngam 6ng vi bom thi 4p iyc.

- Rira 6ng, khir triing, 14p dat va ban giao.

2.1. Van chuyén nguyén vat liéu

. €6 hai loai: chuyén ché nguyén vat liéu nhap tir nha ga, kho, bén cang va
chuyén ché bén trong mat bang cla cong trudmg (van chuyén dat dio muong,
1ap ong. nguyén vat licu dén noi gia cong, dén noi sap thi cong, rai ong doc
theo tuyén muong, chds phu ting thigt bi dén vi trf lap dat...)
. Qua kinh nghiém ta thay, cic cong trinh xay dung dan dung va céng
nghi¢p, cong tic van chuyén chiém 25% gia thanh xay dung céng trinh. Nén
viéc 16 chic hop 1y cong tac van chuyén 13 rét quan trong, doi hoi phai ¢é su
nghién citu trude céc phuong 4n van chuyén nguyén vat lieu nhu:

- Bang théng ke khoi lugng cdn van chuyén, vi trf nguyén vat liéu cin 18y
va dat.

- Bang thiét k& ky thuat ctia cong trinh, ban vé vé dudng sa.

- Tai liéu vé nguén cung cép nguyén vat li¢u. Sau khi nghien citu ki c4c tai
lieu trén, ta mdéi quyét dinh dugc.

- Phuong tién van chuyén: Co gidi hay thi cong.

- Cong cu van chuyén: loai cong cu gi, trong tai, khéi lwong.

- Tinh gid thanh van chuyén.

- Khéti luong cong cu.

Khi van chuyén cdn bdo dam: Chuyén chd dén cong trudng diing k& hoach
(trinh tu, 56 lugng). D nguyén vat lieu vao ding ché quy dinh trong mat bing
thi cong v&i ban kinh hoat dong 25 - 30m (khéng 16n hon 100m), bao dim
ding quy cdch. chat lugng va phai duge kiém tra ddy du, chon phuong tién van
chuyén thich hop (co gidi, ban co gidi, thi cong).

2.2. Thi cong muong dat 6ng va nén dng

* Dao muong:

- Dao muong d€ dat ong phai bing, phing ddng cao trinh dé déc va tim
tuyén ong thiét k€. Thanh muong phai dam bao chic chan, khong bi sut 1@
trong qua trinh thi cong.
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- Thanh muong ¢6 d6 déc 16n hay nhd tuy thude vao chat dat, do sau ddy
muong. Khi muong sau qud thi phai dao dat cap, 46 déc thanh muong c6 thé
xem bang 2.1. '

Bdng 2.1: D¢ dée micong (ta luy) phy thuée vao logi dat

’7 D¢ doc ta luy
Loai dat
h <3m J<h<6m
Pat béi, cat, soi, cudi 1:1,25 1:1,50
Car pha sét 1:0,67 1:1,00
S¢t pha cit 1:0,67 1:0,75
Sét dat thit 1:0,50 1:0,67
ba tang, vd 1:0,10 1:0,25
Da phién, lién [:0,00 1:0,10

- B¢ rong ddy muwong, kich thudc ha xam tuy thude vao loai dudng ong,
ki€u noi, dudng kinh va do sau chon ng.

ST

Hinh 2.3 Kich thuée muong va hé xdm
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Bdng 2.2 Kich thuse micang va hé xdam

Dung tich
hé xam
{m")

Chit y:
- Khéng duge dao muong theo kidu ham éch.

- Néu dat x4u ha
khuon dé chong.

- Dét dao len thi d6 mot it & haj mép muong dé lam con trach ngan nuéc
mua con cht y&u dé cich mép muong < 0,5m.

- Néu ché dio muon
¢6 thé dio ranh con dé th

Y sut 13 va cdn iam muong thanh diing thi phaj ghép vin

g ¢6 nuSe ngdm thi ¢ thé
40 nudc mua.

* Cdch vach y Yén mitong, dao va kiém tra:

(mait cit n
gidi han 2 mép muong,

dat 6ng dé rit di, ben tren

- Dua vao vi trf cic coc moc

gang) dé xdc dinh coc tim ong, diing
voi d€ vach duding
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- Dya vao ¢6i 1ai cic coc mée dé suy ra cdt twong tng cic diém trén dédy
muong; vira dao muong vita kiém tra, tranh dio qua dai. -

-6 nhiing noi d4t thong thudng, chi dio trén cot y€u cau 5cm, sau dé ding
ddm dam lin xuéng dén cot thict ke,

- Song song véi dao muong nén ti€n hanh kiém tra tuyén muong bang cich
déng ngua va te 6 dinh lén 2 dau doan muong thang, sao cho méc trén té cd
thé ¢d dinh nidm trén dudng thang song song véi ddy muong va trong mat
phang thang ditng qua tim tuyén 6ng. Néu doan éng qué dai thi c6 thé déng
thém cdc ngua & giira.

- Kiém tra lai lan cudi ciing o, d¢ doe, do phang. .. muong bang te di dong,
sta chita lai nhiing ché sai s6t, dam 1n ché nho cao, d6 ¢4t den, dam kin chd thap.

- Banh dau vi i hd xam va dio nhitng kS cdn thiét cho thi céng ngay,
khong nén dao sdn qud nhiéu hd xam vi c6 th saj vi tri. Khong nén dao muong
trudc nhicu ngdy so véi xam ong dé trénh bi mua phd huy. Néu vi 1y do dac
biét phai dio trudc thi bét lai bé day ddy muong 10 - 20cm dé dao sau.

* Ha ong xuong micong.

Sau khi dao, kiém tra muong, lam sach 6ng di rai doc theo muong, dé be
tong 16t ddy muong (néu ¢6), ta tién hanh ha 6ng xuéng muong.

C$ hai bién phdp ha ong: bién phép co gidi, bin co gi6i nhu ding cén tryc,
gid bon chan, 16, ti... va bién phdp thit cong: 6ng nho thi khiéng ha tryc tiép,
ong to ding 2 coc ¢g dinh két hop véi day chio va don bay. Can chii y: Khong
nén lan Gng xudng truc tiép, phai ¢6 vin nghiéng. Cdc loai 6ng nho (d < 100)
6 thé xam ndi trén bo 2 - 3 ong roi ha xuéng muong, vira dé dang vira tiét
kiém. Ha 6ng dén dau ldp tam dén ds.

2.3. Dat 6ng va néi ong

Hinh 2.4: Cdch ldp ong c6 giodng cao su
a. Ldp béng don bdy; b. Lip bdng cdn cdng; c. Lip ong bdng bo thiéi bi kich 6ng.
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Noi dung bude thi cong nay la dat Sng vao ding vi tr{ va Xam néi cdc méi
noéi giita cdc 6ng lai v&i nhau.

- Dat 6ng, ¢6 thé bing co gidi hoic thi cong ket hop véi lic xudng 6ng.
Chi y khi diang don bdy dé ddy ong theo chiéu doc phii ¢6 thanh gd 16t gifra
don va dau éng dé tranh sit dau ong. '

- Chén ¢6 dinh mi¢ng bat bang hon chén ket hgp véi cong tdc kiém tra khe
hd, tim 6ng va c6t ddy dng.

2.4. Ngam thir 4p lue duomg ong

Muc dich a kiém tra chat luong cic méi néi bing dp luc nudc.

* Ngdm 6ng: Sau khi x4m xong doan 6ng can thir dp lyc (thuong giita hai
hé van hay trén doan 6ng thing c6 chiéu dai 100m). Ta bit kin ddu éng va cho
nudc vao diy 6ng, ngam 1/2 dén 3 ngay tuy loai dng, d¢ nudc ngam vao cic 16
rong nho clia 6ng vi méi néi. Nhu vay, viéc thir dp luc méi duoe chinh xic.

* Thit dp lyc: Cong tdc ndy tién hanh sém nhat 13 sau khi xam méi ndi cudi
cung 48 gio, ddy muong phai kho rdo, 2 dau doan Ong c6 gia dd, géi twa chéng
ap luc chic chdn. Yéu cdu gilr &p suat thir trong duding Sng tir 10 - 15 phiit, cho
phép giam 4p sudt < 0,5atm. Ap suat thir quy dinh nhu sau:

- 6ng gang: P, <5atm P, =2P,

P, < 5atm P, =P, + 5atm

-Ongthép:  d<450 P, = 14P,

d>450 P, =125P,

- 6ng be tong cot thép P, =P, + 2atm

2.5. Lap thiét bi va xay ho van

Tién hanh sau khi thir 4p luc. Lip thiét bi va phu tiing néi phai cin than néu
khong s€ phéi thi lai 4p luc lai 1an nita. Ddy h6 van lam trudc, thanh hé van
xdy sau so vdi 1dp thiét bi. Thanh h6 c6 thé xay gach, d6 be tong, lap ghép.

2.6. Lap 6ng, rira, khif triing va ban giao

* Ldp dng: Cong tac ndy c6 anh hudng dén chit lwong dudng 6ng vi vo y
thi s& 1am cho dng bi chéch gdy, dap vo. C6 2 cich lap 6ng 4 I4p thi cong va
béng mdy.

- Lép theo thii cong: Sau khi da théo can nudc day muong va ddm cit den
dudi ddy Gng, ta bat ddu 14p ong. D4t ding dé lap khong 1an gach d4, phai lap
déu hai bén sudn 6ng va 1&n chat, Khi Iap kin than Gng thi 14p ddn timg 16p
20 - 30cm dam chat cho dén khi day muong (dinh dng dam g6, hai bén diam
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sat); sau moét tudn s& 14p lai ché ldn va han lai mat duding (neu can).

- Lap bing méy: Tir dusi dén cao hon dinh ong 30cm van I4p theo thi) cdng
(trinh t nhu trén). Sau do diing may ui gat da ldp day muong, réi ding xe lu
loai nhe dé dam dat, xe chay doc theo muong. Phuong phdp nay 4p dung cho
ong c& 16n va chon sau.

* Ria va khiy trung éng: Bom nude tuong déi sach chay qua trong dng vdi
V=2 m/s, nuée cusn theo bun ban ra ngoai dén khi kiém tra thdy sach thi thé.
Néu diing 6ng dé dan oc vo trung thi phai khir trung bang cich ngam éng
bang nudéc clo 20 - 30 mg/l it nhat 24 810. D% clo thiry khong nho han 0,Img/l,
sau dé xd bo nude clo va rira tring bang nudc sach,

* Ban giao cong trink. Trong qud trinh thi cong c6 nhitg su ¢6, dién bién,
thay doi can phéi duoc ghi lai va ltu vao hé so thist ke, Khi ban giao cong trinh
da thi cong hoan thanh cho bén A, can ban giao ting phan, ting cong tic, chi

3. Thi céng mang ludi thoat nude

Thi cong mang ludi thodt nudce lign quan dén khéi lugng Ion cong tac dat
va tuy thudc vao viéc skt dung thiét bi.

Mang iu6i thodt nuéc cé the duge thi cong theo phuong phdp h& hay kin
(tdm chéin va khung dao),

Khi xay ding mang luéi thodt nuge phai dic biet chy ¥ 16i do déc dat ong
theo thiét k. Pe dit doan 6ng thang theo dd doc thist ke tren céc giéng tham
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chinh, ngudi ta dét cdc khung dinh vi vdi cdc thuée ngdm c6 dinh kiéu chix T.

Tuyén ngam can phai diéu chinh dé c6 do dc bang do dde cha 6ng duoc
dat. D&t 6ng dugc tien hanh tir gi€ng phia thap lén giéng phia cao. Vi tri cla
moi dng dat xudng hio dugc diéu chinh nhe thude di dong véi chiéu cao H,
biang do chénh léch vé cao trinh gitfa dudng ngdm va 1ong dng. Do thing cia
ong duoe ki€m tra bing su di chuyén day doi-treo trén soi day kéo theo truc
clha hao va ¢6 dinh vao cac khung dinh vi.

Sau khi dat ong xong, ngudi ta ti€n hanh chén cdc moi néi giita céc Sng.

Nghiém thu mang lu6i thodt nude bao gém viéc xem xét bén ngodi cdc bo
phdn cla mang ludi, kiém tra cao trinh long &ng bing cich do cao trinh va thir
thuy luc mang ludi. Khi 6ng thodt nuée dat thip hon muc nudc ngém, thi thir
thuy lyc duge ti€n hanh bing cdch xdc dinh luong nude ngdm tham vao dat,
hodc lugng nudc thim vio mang ludi khong qud gid tri duoge quy dinh trong
quy pham. Khi Ong dat cao hon muc nudc ngdm, ta cdn bit kin hai ddu 6ng,
bom day nudc, ki€m tra thuy luc bang cdch xéc dinh lugng nude hao hut gi6i
han trong mot thoi gian quy dinh.

Quan 1y mang lu6i thodt nude vé co ban bao gém cdc viée quan sit mang
ludi, lam sach thudng xuyén, théng tic stra chita mang ludi va giai quyét su c6.
Lam sach thudng xuyén (lam sach du phong) thudng diing qua céu hoic diing
tdm chan hinh try. Thong tic mang ludi thodt nude, ngudi ta thudng ding cac
501 day kim loai, cdc loai truc cong hoac nhiing cin téng hop. Lam sach thudng
xuyén nhidm muyc dich bao ddm sy viéc binh thudng clia mang ludi thodt nudc,

Cau hoi 6n tap
1. Phuong phap kiém tra phu tling va thit bi duting 6ng cép thoat nugc?
2. Cac phuong phap néi 6ng?

3. Trinh tu thi cdng dudng éng cap nudc bén ngoai cdng trinh?
4. Trinh tif x8y dung mang Iudi thoat nude bén ngoai cong trinh?
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Phu luc1

TRISO D, V, 1000i DUNG CHO ONG THEP TRANG KEM

D {mm)
Q (Vs) 15 20 : 25 32
\J 1000i A4 1000 Vv 1000i | V | 1000i
0.01-0.035 | 021 15.3 - - - - - -
0.04 0.24 19.4 - - - - - -
0.045 0.27 239 - - - - -
0.050 0.29 288 - - - S -
0.055 0.32 34.1 - - - - - -
0.060 0.35 39.9 - - - . - -
0.065 .| 038 46.0 020 | 9.84 - - - -
0.070 0.41 526 022 | 112 - - - -
0.075 0.44 59.5 023 | 127 - - - -
0.080 0.47 66.9 025 | 142 - - - -
0.085 0.50 74.9 027 | 158 - - - -
0.090 0.53 82.8 028 | 175 - - - -
0.095 0.56 91.3 030 | 192 - - - -
0.10 0.59 1002 [ 031 | 21l - - - -
0.11 0.65 1193 | 034 | 250 - - - -
0.12 0.71 399 (037 | 292 | 022 | 844 - -
0.13 0.77 1620 1 041 | 337 | 024 | 972 - -
0.14 0.82 1857 | 044 | 385 | 026 | 111 - -
0.15 0.88 2110 | 047 | 436 | 028 | 125 - -
0.16 0.94 2378 | 050 | 49.0 | 030 | 140 - -
0.17 1.00 2662 | 053 | 546 | 032 | 156 -
0.18 1.06 2961 | 056 | 606 | 034 | 173 - -
0.19 1.12 3276 | 059 | 669 | 036 | 190 |020] 467
0.20 1.18 3605 | 062 [ 735 | 037 [ 209 (021] 511
0.25 1.47 3604 | 078 | 1106 | 046 | 312 |025] 820
0.30 1,77 807.0 | 094 | 1549 | 056 | 434 |031| 105
0.35 2.06 1098 109 | 2064 | 065 [ 575 |037] 138
0.40 2.36 1435 125 | 2656 | 075 | 735 [042| 175
0.45 2.65 1816 140 | 3361 | 084 | 913 [047| 216
0.50 2.95 2242 1.56 | 4149 | 093 | 1109 | 052 262
0.55 3.24 2712 L72 | 502,10 | 1.03 | 1325 {057 311
0.60 - - 1.87 | 5975 | 112 | 1558 [0.63| 365
0.65 - - 203 | 7015 | 121 | 1807 |0.68 | 425
0.70 - - 2,18 | 8133 | 1,31 | 2096 |073| 484
0.75 - - 2.34 | 9336 [ 140 | 2406 |078| 549
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14 GTCTN:

D (mmj
Q
32 40 50 65 80

{1/s)

v 1000i v 1000j v 1000i v 1000i A% 1000i
0,80 | 0.84 61.9 0.64 313 0.38 8.64 - - - -
0,85 | 0.89 69.2 0,68 350 | 040 9.64 . - -
090 | 094 77,0 0.72 389 0.42 10.7 - - -
0,95 0,99 85.1 0.76 429 045 11.8 - - - -
1,00 105 93.6 0.80 472 0.47 12,9 - - - -
1,05 | L,IG | 1026 | 0,84 | 51.7 0.49 14,1 - - - -
1.10 | 1,15 | 1119 | 0,88 563 | 0,52 15.3 - - -
1.15 1.20 [21.3 0,92 61.1 0.54 16.6 - - - -
1,20 1.25 132,0 .95 66,1 0.57 18.0 - - - -
1,25 1.31 1433 0.99 71.4 0.59 19.4 - - - -
1,30 | 1,36 | 1550 1.03 76,8 | 0,61 208 0.37 6.21 - -
1,35 | 1,40 | 167,1 1.07 824 | 064 223 0.39 6.64 - -
140 | 146 | 1799 1,I0 | 882 066 | 23.8 040 | 7.09 - -
145 | 152 | 1928 1,15 94,1 0,68 254 | 042 7.55 - -
1.50 | 1.57 | 2063 1,19 | 1003 { 0.7t 270 | 043 8.03 - -
1,55 | 1,62 | 2203 1.23 | 106,7 | 0,73 28,7 0.45 8.51 - .
1,60 | 1,67 | 234.7 127 | [13,7 | 0.75 304 | 046 | 901 - -
1.65 | 1.72 | 2496 1.3} 11209 | 0,78 322 | 048 9,53 - -
1,70 | 1,78 | 2650 | 135 | 1284 | 0,80 340 | 0,49 10,1 - -
LL75 | 1,83 | 280,8 139 | 1360 | 082 359 | 0,30 10,6 0,35 4.42
1,80 | 1,88 | 297.1 143 | 1439 | 085 378 | 052 11.2 0.36 4,65
1,85 | 1.93 | 313.8 1,47  152,0 | 0,87 397 | 053 11,7 0,37 4.88
190 1 199 | 3310 | 1,51 | 160,3 | 0,89 | 418 0.55 12.3 0,38 5,12
1,95 | 2,04 | 3487 155 | 1689 | 0,92 | 438 | 0.56 129 1 0,39 5,36
2,0 2,09 | 366.8 159 | 177,71 0,94 | 459 | 0.58 13.5 0.40 | 5,61
2.1 - - 1,67 | 1959 | 0,99 | 503 0.60 14.8 0,42 6,13
2.2 - - 1,75 2150 1.04 54,8 0.63 16,1 0.44 6.66
2.3 - - 1.83 | 2350 ] L08R 59.6 | 066 17,4 046 | 722
2.4 - - 191 | 2558 | 1,13 64,5 0,69 18.83 0,48 1,79
2,5 - - 1,99 | 277.6 | 1,18 696 | 0.72 20,3 0,50 8,39
2.6 - - 207 [ 3002 | 1,22 749 | 0.75 21,8 0,52 9.01
2.7 - - 215 132381 1,27 808 | 078 234 1 0,54 9,65
2.8 - - 223 | 3482 | 1,32 86,9 | 0,81 250 | 0,56 | 10,03
2.9 - - 231 [ 3735 | 1.37 932 0.83 26,7 0.58 11,0
30 - - 239 | 3997 ] 1,41 99,7 086 | 284 0.60 11,7
3,1 - - 247 | 4268 | 146 | 1065 | 0.89 30,2 0.62 12.4
32 - - 255 14548 | 1,51 | 1134 | 092 32,0 | 064 13.1
3.3 - - 263 | 4837 | 1,55 | 1206 | 095 33,9 0,66 13,9
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D (mm)
Q (s) 65 80 _ 100

\Y 1000i \Y 1000i \Y 10001
3.4 0.98 35,8 0,68 14.7 0.40 3,92
3,5 1.01 37,8 0,71 155 0,41 412
3.6 1,04 39,9 0.73 - 16,3 0,42 432
3,7 1,07 42,0 0.75 17.2 0.44 4,56
3.8 1.09 44,1 0,77 18,0 0.45 478
3.9 1.12 46,3 0,79 18,9 0.46 5,01
4.0 1.15 48,5 0.81 19.8 0,47 - 525
4,1 1,18 50,8 0,83 20,7 0,48 5,49
4,2 1,21 53,1 0,85 1.7 0.49 5,73
43 1,24 55,6 0,87 22.6 0,51 5.98
4,4 1,27 58,2 0,89 23.6 0.52 6,23
4.5 1,30 60.0 0,91 24.6 0.53 6.49
4.6 1,32 63.7 0,93 25.6 0.54 6.76
4,7 1,35 66,5 0,95 26,7 0.55 7,03
4.8 1.38 69,3 0,97 27.8 0,57 7.30
49 1.41 72,2 0,99 28.8 0.58 7.58
5.0 1.44 752 1,01 29.9 0.59 7,86
5.1 1,47 78,3 1,03 31.1 0.60 8,15
5.2 1.50 81,4 1,05 322 0.61 8,44
5.3 1,53 84,5 1,07 334 0.62 8,74
5.4 1,55 87.7 1,09 34.6 0,64 9,05
5.5 1,58 91,0 1,11 35,8 0.65 9,36
56 1,61 94,3 1,13 37.0 0,66 9,67
5.7 1,64 97,7 1,15 382 0,67 9,99
5.8 1,67 101.2 1,17 39.5 0.68 10,3
5.9 1,70 104,7 1,19 40.8 0.69 10,6
6.0 1,73 108.3 1,21 420 0,71 11,0
6.1 1.76 112,0 1,23 434 0.72 11,3
6.2 1,79 1157 1,25 44,9 0,73 11,7
6,3 1,81 1194 1,27 46,3 0.74 12,0
6.4 1,84 123.2 1,29 47.8 0.75 12,4
6,5 1,87 127,1 1,31 49,3 0.77 12,7
6,6 1.90 131.1 1,33 50.8 0.78 13.1
6.7 1,93 1351 1,35 52,4 0,79 13.4
6,8 1,96 139,1 1.37 54.0 0.80 13,8
6,9 1,99 1432 1,39 55,6 0.81 14.2
7.0 2.0 147 .4 1,41 57,2 0,82 14,6
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Phu luc 2

TRI SO D, V, 1000i DUNG CHO GNG GANG NUGC SACH

D {(mm)
Q (IVs) 50 80 100

v 1000 Y . 1000i v 1000i
0.50 0.24 3.89 - - -
0.55 0.26 4.61 - -
0.60 0.29 5,37 - -
0.65 031 6,19 - -
0.70 0.33 7.07 - - -
0.75 0.36 8,00 - - -
0.80 0.38 8.97 - -
0.85 0.41 10.0 - - -
0.90 0.43 IS - - -
0.95 045 12,2 -
1.00 0,48 134 - - - -
1.05 0.50 14,6 - - - -
1.10 0.53 15.9 - - - -
L.15 0.55 17.3 - - - -
1.20 0,57 18.7 0.22 1.88 -
1.25 0.60 20,1 0.23 2.02 - -
1.30 0.62 21.6 0.24 2.17
1,35 0.65 23.1 0.25 2,32 - -
1.40 0.67 24,7 0.26 2,47 - -
1.45 0.69 26,4 027 2.63 - -
1.50 0,72 28.t 0,28 2,79 -
1.55 0.74 29.8 0,29 2,69 - -
1.60 0.77 316 0.30 313 - -
1.65 0,79, 334 0.31 330 - -
1.70 0.81 353 0,32 348 0.208 1.26
175 0.84 373 0.33 3.67 0.21 1.32
1,80 0.86 393 0.34 3.86 022 1,39
1.85 0.88 41.3 0.345 4.05 0.226 1.46
1.90 0.91 43.4 0.35 425 0.23 1.53
1.95 0.93 455 0.36 4.45 0.24 1.60
2.00 0.96 477 0.37 4.66 0.245 1.67
2.10 1.00 52.3 0.39 5,08 0.26 1.82
2,20 1.05 57.0 0.41 5.03 0.27 1.98
2.30 1.10 61,9 0.43 5.99 0,28 2.14
2,40 1.15 67.0 0.45 6.46 0.29 2.31
2.50 .20 72.4 0.47 6.96 0.31 2.48
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D (mm)
Q (Us) 80 100 125 150
v 1000i v 1000i A\ 1000i \Y 1000i

2.6 0.49 7.47 0.32 2.66 - -

27 0.50 7.99 0.33 2.85 - -

2.8 0.52 8.54 0.34 3,04 . . -

2.9 0.54 9.10 0.35 3.24 . -

3.0 0.56 9.68 0.37 3.44 -

3.1 0.58 10.3 0.38 365 -

32 0.60 10.9 0.39 3.86

3.3 0.62 11.5 0.40 4.08 - -

34 0,63 12.2 0.42 430 . .

35 0,65 12.8 043 4.53 - - -

3.6 0.67 13.5 0.44 4.77 - .

3,7 0.69 14.2 0.45 501 - - - -

3.8 0.71 14,9 0.47 5.26 -

39 0.73 15.6 0.48 5.51 - - -

40 0.75 16.4 0.49 5.77 - -

4.1 0.77 17.1 0,50 6.03 - -

42 0.78 17.9 0.51 6,30 . . -

43 0.80 18,7 0.53 6.57 - - - -

4.4 0.82 19.5 0.54 6.85 - - -

45 0.84 20.3 0.55 7.14 - - . -

4.6 0.86 21.2 0.56 7.43 -

4.7 0.88 220 0.58 7.73 - -

4.8 0.90 22.9 0.59 8.03 - - - -

49 091 23.9 0.60 8.34 - -

50 0.93 24.7 0.61 8,65 0.39 2.92 - .

5.1 0.95 25.7 0.62 8.97 0.40 3,03

5.2 0.97 26.6 0.63 9.29 0.41 3.13 -

5.3 0.99 27.6 0.64 9,62 042 3.24 -

5.4 1.01 28.5 0.65 9.95 0425 | 335 - -

5.5 1.03 29.5 0.66 10.3 0.43 3.47 0.30 1.44

5.6 1.05 305 0,67 10.6 0.44 3.58 0.307 1.48

5.7 1.06 31.6 0.68 11,0 0.45 3.70 0.31 1.53

5.8 1.08 32.6 0.69 11.3 0.46 3.81 0.318 1.58

59 .10 33.7 0.70 1.7 0464 | 393 0.32 1,63

6.0 1.12 34.7 0.71 12.1 047 4,05 0.33 1.68

6.1 1.14 358 0.72 124 0.48 418 0.334 1.73

6.2 1.16 36.9 0.73 12.8 0.49 4,30 0,34 1.78
| 6.3 1.18 38.0 0.75 13.2 050 | 443 | 0345 [.83
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. D (mm)
Q (lfs) 100 125 150 200
v 10003 \% 10064 \ 1000i v 1000

6.4 0.78 13.6 0.504 4.56 0.35 1.88 - -
6.5 0.80 14.0 .51 4.69 0.356 1.93

6.6 081 14.4 0.52 482 - | 036 1.99 ; -
6.7 0.82 14.8 0.53 4,95 0367 | 2.04 ; -
6.8 0.83 15.2 0.54 5.00 037 | 2.0 -
6.9 0.84 15.6 0.543 522 0.378 | 2.15 ; 3
7.0 0.86 16.0 0.55 5.36 0384 | 221 - -
7.1 0.87 £6.5 0.56 5.50 039 | 226

7.2 0.88 169 0.57 5.64 0395 | 2.32 - .
7.3 0.89 17.3 0574 5.79 040 | 2.8 - .
74 0.91 17.8 0,58 5.93 0406 | 2.44 - -
7.5 0.92 182 0.59 6.08 041 2,50 - -
76 - 093 18.7 0.60 6.23 0417 | 236 a -
7.7 0.94 19.1 0,61 6.38 042 | 2.62 - -
7.8 0.95 19.6 0.615 6.53 0428 | 2.68

7.9 0.97 20.1 0.62 6.68 043 | 274 ; -
8.0 0.98 20.6 0.63 6.84 044 | 28] - -
8.1 0.99 21.0 0.64 6.99 0.444 | 2.87 - -
8.2 1.0 21.5 0.65 7.15 045 | 293 - .
8.3 1.02 220 0.655 7.31 0.455 | 300 -

8.4 1.03 225 0.66 747 046 | 3.06 - -
8.5 1.04 23,0 0.67 7.64 0466 | 3.13 - -
8.6 1.05 23,5 0.68 7.80 047 | 320 -
8.7 1.06 24,0 0.685 7.97 0477 | 326 - -
8.8 1.08 24.5 0.69 8.14 048 | 3.30 - -
B9 1.09 25.1 0.70 8.31 0.488 | 3.40 - .
9.0 1.10 25.6 0.71 8.48 0493 | 347 0279 | 086
9.1 111 26.1 0.72 8.66 050 | 3.54 028 0.88
9.2 1,13 26,7 0.724 8.83 0504 | 3.6l 0285 | 090
9.3 1.14 272 0.73 9.01 0.51 3.68 0.29 0.92
9.4 1.15 27.8 0.74 9.19 0515 | 376 | 0292 | 093
9.5 1.16 28.3 0.75 937 052 | 383 0.295 0.95
9.6 1.17 289 0.76 9,55 0526 | 390 | 0298 | 097
9.7 1.19 294 0,763 9.73 053 | 3.98 0.30 0.99
0.8 1.20 30,0 0.77 9.92 0537 | 405 | 0.304 1.01
9.9 121 30.5 0.78 10.1 054 | 413 0.307 1,02
10.0 1.22 3.2 0.79 10.3 0.548 | 420 0.31 1.04

10.25 1.25 32.7 0.81 10.8 056 | 439 | 0318 1.09




D {mm)
Q (I5s) 125 150 200 250
v 1000i v 1000 | v | 10000 | vV | 1000

1050 | o083 3 | oss | 459 | o036 | 14 : :
1075 | 085 18 | 059 | 479 | 033 | 119 . :
1100 | o087 123 | o060 | s 034 | 124 : :
1125 | 089 128 | 062 | 520 | 035 | 129 . .
1150 | 090 133 | 063 | 542 | 036 | 134 .

175 | 092 139 | 064 | 564 | 0364 130 i :
1200 | 0094 144 | 066 | 586 | 037 | 144 i i
1225 | 096 150 | 067 | 608 | 038 | 1.0 .
1250 | 098 156 | 069 | 631 | 039 | 155 : :
1275 | 1,00 161 | 070 | 655 | 040 | Ll . .
1300 | 1,02 67 | 071 | 678 | 0403 | 167 . .
1325 | 1.04 173 | 073 | 702 | 041 | 17 :

1350 | 106 180 | 074 | 727 | 042 | 178 : :
1375 | 1.08 186 | 075 | 752 | 043 | 184 : :
1400 | 110 192 | 077 | 777 | 043¢ | 190 i i
1425 | L2 199 | 078 | 803 | 044 | 197 : i
1450 | 114 205 | 079 | 829 | 045 | 203 :

1475 | Ll 212 | 081 | 856 | 046 | 2.00 : :
1500 | 118 209 | 082 | 88 | 047 | 216 . .
1550 | 120 232 | 085 | 938 | 048 | 2.9 i

1600 | 126 248 | 088 | 995 | 050 | 2.4 . :
1650 | 130 263 | 090 | 105 | os1 | 256 :

1700 | 134 2729 | 093 | 111 | os3 | 270 i :
1750 | 138 296 | 096 | 117 | 0sa | 285

1800 | 142 313 | 099 | 124 | 056 | 300 : .
1850 | 146 330 | 10t | 130 | 057 | 3.6 . :
1900 | 1.50 349 | 104 | 137 |ose | 331 | o3 | (1
1950 | 153 368 | 107 | 144 | 060 | 347 | 039 | 116
2000 | 157 387 | 110 | 151 | 062 | 363 | 040 | (2
2050 | 161 406 | 112 | 158 | 064 | 380 | 041 | 127
2100 | 165 426 | 115 | 165 | 065 | 397 | 042 | 133
2150 | 169 447 118 | o172 | 067 | as | o043 | 119
2200 | 173 468 | 121 | 180 | 068 | 433 | 044 | |45
2250 | 1.7 490 | 123 | 188 | 070 | 451 | 045 | 153
2300 | 181 512 | 126 | 196 | 071 | 469 | 046 | |57
2350 | 1.85 534 | 119 | 205 | 073 | 488 | 047 | 163
2400 | 189 557 1 132 | 214 | 074 | 508 | 048 | 160
2450 | 193 80 ] 134 | 223 | 076 | 527 | o9 | 176 |
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D (mm)

Q (Us) 250 300 350 400
v 1000i Vv 1000i v 16:00j v 1000i
48 0.95 6.02 | 066 239 1 049 | 116 .
49 0.97 626 | 067 | 249 | 050 | (21 .
50 0.99 650 | 069 | 258 | 051 | 125 ' i
51 1,01 674 | 070 | 268 | 052 | 130 . .
52 1.03 699 | 071 277 | 053 | 134
53 1.05 724 | 073 287 | 054 | 139 . i
54 1.07 750 ) 074 | 297 | 055 | 144
55 0.09 776 | 076 | 307 | 056 | 149 .
56 1.10 806 | 077 | 318 | 057 | 154 .
57 113 830 | 078 | 328 | 058 | 159 . .
58 115 857 | 080 | 339 | 059 | 1.4 : .
59 117 885 | o081 350 | 060 | 1.69 .
60 1.19 913 | 082 | 361 | 061 | 174 .
61 1.21 940 | 084 | 372 | 062 | 180 .
62 1.23 972 | 085 | 383 | 063 | 185 .
63 1.25 100 | 087 | 395 | 064 | 191 | 050 | Lo
64 1,27 104 | 088 | 407 | 065 | 196 | 0506 | 103
65 129 107 | 089 | 418 | 066 | 202 | 051 | 106
66 1.31 (.0 | 091 430 | 067 | 207 | 052 | 1.09
67 1.33 W3 | 092 | 444 | 068 | 213 | 053 | 112
68 .35 171 093 | 455 | 069 | 219 | 0538 | 148
69 1.37 120 | 095 | 467 | 070 | 225 | 0546 | 118
70 1,39 124 | 09 | 480 | 071 | 231 | 055 | 12
71 141 127 | 098 | 493 | 072 | 237 | 056 | 125
72 1.43 3.1 099 | 506 | o073 | 243 | 057 | 128
73 1.45 13.5 100 | 519 | 074 | 250 | 0577 | 13
74 1.47 13.8 102 | 532 | 075 | 256 | 0585 | 134
75 1.49 142 103 | 546 | 076 | 262 | o0ss | 133
76 .51 14.6 104 | 559 | 077 | 2690 | o60 | 141
77 1.53 15.0 106 | 573 1 078 | 275 | 061 | 144
78 1.55 15.4 107 | 587 | 079 | 282 | 0617 | 148
79 1.57 15.8 109 | 601 | 080 | 289 | o062 | 15
| so 1.59 6.2 110 | 616 | 082 | 205 | o063 | Lss
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BANG NHUA TONG HOP

Phu luc 3
BANG TINH TOAN THUY LUC CHO ONG CAP NUGC

(Theo MPTY 6-05-917-67)

15.GTCTN-A

Dimm)

Q (Vs) 16 20 25 32 40 50

\% 1000i | V (1000i| V (1000i; V [1000i] V |1000i| V |1000
0025 | 022 | 10,7 - - - - - . - -
003 | 027 | 147 - - . - - - .
0035 | 031 | 194 - . . - . " :
004 | 035 | 246 (020|622} - - - . -
0,045 | 040 | 30,3 |022] 7.66 | - - - - - - - -
005 | 044 | 36,5 (025|924 | - . - - - - -
0,055 049 | 432 |0,27 |10,94] - - - - - - - -
006 | 0,53 | 504 [030]|12.77| - . - - . - -
0.065 | 057 t 58.1 {0,321471| - - - - - - - .
007 | 062 | 663 [035]|16.78! - - - - . - - .
0075 | 066 | 749 |037 |1897| - - - . - -
008 [ 0,71 | 84,0 [040(2127] - - - - - - -
0085 | 075 | 935 | 0,42 |23.68| 026 | 7.42 - . - - . -
009 | 080 | 103,5 | 0,45 [2621|0,28 | 8.22 - . - - -
0095 | 084 | 1139 | 047 (290851029 (904 | - - - - - -
0.10 | 0.88 | 1247 | 0,50 |31.59| 0.31 | 9.91 . . - - - -
001 [ 097 | 1477 [ 055 (3741|034 {117 | 020 | 355 | - - - -
0.2 | 1.06 | 1724 | 060 [43.661 037 1 137 | 022 |4.14]| - - - -
0.13 | 1.15 | 1987 | 0.65 (5032|040 | 158 | 024 | 478 | - - - -
0.14 | 1,24 | 226,6 | 070 [57.39| 043 | 180 | 0.26 | 5.45 - - -
045 | 1,33 | 256.1 {075 |64.86| 0,46 | 203 | 028 | 6.16 - - .
016 | 141 {2872 (08017273|049 228! 030 {690 | - - - -
0.17 | 1,50 | 3198 | 0.85 {8099} 0.52 | 254 | 032 | 769} - . - -
0,18 | 1.59 | 3539 | 0.90 (89.63]| 0,55 28.1 | 0.33 | 851 | - - . -
0,19 | 1.68 | 3895 [ 0.94 [98.65(0.58 | 309 | 035 {937 | - - -
020 | 1.77 | 4266 | 099 [108.1| 061 | 33.9| 037 | 1031|024 | 316 - -
0.25 | 2.21 | 633.8 | 1.24 [160.5| 0.76 } 503 | 0.46 | 152 | 030 | 5.37 [ 0.19 | 1.84
0.30 | 2265 | 8759 [ 1.49 [221.8/ 092 | 69.6 | 0.56 | 21.1 ] .36 | 742 | 023 | 2.54
0.35 | 3.09 | 115141174 (291.6| 1,07 | 914 | 065 | 27.7| 0.42 1975 | 027 | 3.34
0.40 - - 1.99 3695 1,22 |1159] 074 | 35.1 | 0.48 | 12.4 | 031 | 423
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D {mm}
40 50 63 75 90
Y | 1000i | V¥ 1060i | V [1000i| V [1000i | V (1000i| V 1000j
0451 083 | 432 | 054} 152 (034 5.12 | 022 | 1.73 - - - -
050 1 093 | 522 [ 060 | 184 |038] 629 ! 024 | 2.00 - - - -
055 1.02 | 61.7 | 0.66 | 21.7 {042 7.44 { 027 | 2.47 - - - -
0.60 | LI | 720 | 072 | 254 | 046 869 | 029 | 289 | 0.20 1.25
065 | 121 | 830 [ 078 | 292 |0.50| 100 { 031 | 333 | 022 1.45 - -
070 | 1.30 | 947 | 084 | 334 |054| 114 | 034 | 3.79 024 | 1,65 - -
0751 139 [ 1070 [ 090 | 37.7 |0.57 | 129 | 0.36 | 4.29 0251 1,86 - -
080 | 1.48 11200 | 096 | 42,3 |0.61 145 | 039 | 481 |0.27 2,09 - -
0.85 | 1.58 | 133.6| 1.02 | 47.1 |0.65| 16.1 | 0.41 | 535 | 029 2,33 - -
090 | 1.67 [ 147.9| 1.08 | 52,1 [0.69] 178 | 043 | 5.92 0.31 | 2,57 -
095 176 {1627 114 | 573 |0.73] 19.6 | 0.46 | 652 032|283 022 | 117
1O ) 1.85 | 1782 | 120 | 628 [076( 21.5 | 0.48 | 7.14 | 0.34 3.0 | 0,24 | 1,29
LI 1204 12111 ) 132 | 744 084 255 | 0.53 | 8.46 037|367 | 026 | 1,52
1.2 1223|2463 | 144 | 86.8 1092 297 | 0.58 9.87 1041 (429 | 028 | 1,78
1.3 1 241 12839) 156 | 1000 |099| 342 | 063 | 114 0.44 [ 494 | 031 | 2,08
14 12,78 | 3238 | 168 | 114.0 | 1.07) 391 | 067 | 13.0 048 | 564 | 033 | 2.34
15 1260 | 3659 | 1.80 | 1289 | 1.15| 44.1 | 0.72 | 147 | 0.5] 6,37 | 035 | 264
L6 | 297 | 41031 1.92 | 1446 | 122 495 | 077 | 164 054 7.14 | 038 | 296
L7 | 3,15 [ 4569 | 2,04 | 161,0 [ 1.30] 55.1 | 0.82 18,3 1058 | 795 | 040 | 3.30

{l/s)

1.8 - - 216 | 1782 1138 61.0 | 0.87 | 20,3 | 0,61 | 8.80 | 0.42 3.65
1.9 - - 228 | 1961 [1.45] 67.1 { 092 | 223 | 0.65| 9.69 | 0.45 4.02
2.0 - - 2,40 | 2148 | 1.53) 735 | 096 | 24.4 | 0.68 | 106 | 0.47 440
2.1 - - 25212342 1 1.61 | 802 | 1.01 | 266 {0.71| 11.6 | 0.49 4,80
2.2 - - 2,64 12544 11,68 | 87.1 | 1.06 | 289 | 0,75 | 12.6 | 0.52 5.21
23 - - 276 | 2752 [ 176 942 [ 111 | 313 |0.78 | 13.6 | 0.54 5,64
24 - - 2,88 | 2968 1 1.84 | 101.6| 1,16 | 33.8 [0.82 1 147 | 0.56 6,08
2.3 - - 30 13190 1190 [1092] 1.26 | 36.3 | 085 158 | 0.59 6,54
2.6 - - - - 199 | 1170 | 125 | 38,9 | 0.88 | 169 | 0.61 | 7.01
2.7 - - - - 20711252 1.30 | 41,6 | 092 | I8.1 | 063 | 7.49
2.8 - - - - 214 11336 135 | 44,4 [ 095193 | 0.66 | 7.99
2.9 - - - - 222 (142,1 | 1,40 | 472 | 09591 205 | 0.68 | 851
3.0 - - - - 229[1510) 145 | 50,1 | 1,02 | 218 071 | 903
218
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D (mm)

]? 63 75 9% 110 140 160

e V | 1000i | V [1000i| V 1000i V. 1000i| V [1000i] V 1000i
3.0 1149 531 | 105 23.1 | 073 9.57 | 049 [ 049|030 1.17 | 023 0.61
321541 562 | 1.09| 244|075 10.I |-0.50 | 050|031 (123 024 0.65
33 1159} 594 | 102|258 078 107 | 052 10521032 1.30 | 0246 0.69
34 [164| 626 | 1.16 | 272 | 080 | 1 I3 1 053 | 053]033|1.37] 025 0.72
351069 659 | 1.19 | 286 | 0.82 119 | 055 [055[034,145| 026 | 0.76
3.6 1173 693 [ 1221 30.1 | 0.85 125 | 057 | 057 | 035|152 0268 0.80
37T VLI8| 727 (126 316 | 0.87 13.1 038 | 0.38 | 0.36 | 1.60 | 0.275 | 0.84
38 183 ] 763 | 1.29 (331 | 0.89 137 1 0,60 | 0.60 | 037 | 1.67 | 028 | 088
39 [1.88 799 | 1.33 | 347 | 0.92 144 | 061 |0.61 [ 038 1.75 | 029 0.92
40 | 193 835 (136|363 | 094 136 | 0,63 (063039 1.83] 0.30 0.97
41 1198 873 | 1,39] 379 | 0.96 157 1 064 |1 0.64 | 040 | 1.92 | 0.305 1.01
43 1207] 950 | 146|413 101 17.1 0.68 | 068 042208 0.32 1,10
441202 98.9 | 150 { 43.0 | 1.03 178 | 069 1069|043 217 0.327 1,14
45 12.17) 1029 | 1.53 | 447 | 1.06 185 | 071 | 0.71 | 044 | 226 | 0.335 1.19
4.6 [222) 1070 | 1.56 | 465 | 1.08 193 1072 0721045235 | 034 [.24
47 (227 1112 [ 1,60 [ 48.3 | 1.10 200 | 074 074 | 046 | 244 | 035 1.29
4.8 (2,31) 1154 [ 1,63 ] 502 | 1.13 208 | 075 | 0,75 [ 047 | 2.53 | 0.357 1,34
49 1236 1197 [ 1,67 | 52,0 LIS | 21,6 | 0.77 10,77 | 0.48 | 2.63 0.365 | 1.39
5.0 (241] 1241 | 1.70 | 22.4 | 1.18 224 1 079 [0.79 | 049 | 2.72 | 0.37 1.44
5.0 (246 1285 | 1.73 | 232 | 1.20 232 | 080 | 080 ] 050282 | 038 1.49
52 1251 1330 [ 1.77 | 240 | 1.22 240 | 0.82 | 0820512921 0387 1.54
53 (255[ 1376 | 1.80 | 248 | 1.25 248 | 083 083052302/ 039 1.59
54 (260 1423 | 1.84 | 256 | 1.27 256 | 085 [085]0.53]3.12 0.40 1.65
5.5 1265| 1470 | 1.87 {265 | 1.29 265 | 086 (0.86 | 0.54 | 3.23 | 041 1.7
56 (270 1517 | 190 [ 273 | 1.32 27.3 | 0.88 | 0,88 [0.545] 3.33 | 0417 L.76
37 12795( 1566 | 194 [ 282 | 134 282 | 090 (090 | 0.55| 3.44 | 0.42 1.81
5.8 [2.80] 1615 | 197 {291 | 1.36 29.1 0.91 [ 091 |0.564| 354 | 042 1.87
59 1284 1665 | 2.01 { 300 | 1.39 300 | 093 1093057 (3.65] 0439 1.93
6.0 1289 171.5 [ 204 | 309 | .41 309 | 094 [ 094 | 058|376 | 0447 | 1 .98
6.1 1294 176.6 | 2,07 | 31.8 | 1.43 | 3 1.8 | 096 [096]059 388 045 2.04
62 (299 1818 | 2.11 | 327 1.46 327 | 097 [097 | 060|399 046 2,10
6.3 [3.04] 1870 | 2.14 [ 33.7 | 1.48 337 ) 099 (099|061 |4.10| 047 2,16
64| - . 2,18 1346 | 1.50 | 346 LO1 | 1.01 [ 0,62 | 422 | 0476 | 223
65 - - 221|356 ) 1.53 | 356 1.62 | 1.02 10,63 | 434 | 0.48 2.29
66 | - - 224 1366 | 155 366 1.04 | 1.04 | 064 | 446 | 049 | 235
6.7 - - 228 1376 | 1,57 | 376 1.05 | 1.05 1065|458 | 050 | 24]
68 | - - 231 1386]1.60] 386 1.O7 1 1.07 | 0.66 | 470 { 0.506 | 2.48
6.9 - 2351396 | 1.62 ] 396 1.08 [ 1,08 |0.67]4.82 | 0.5] 2.54
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D (mm)

I? 75 90 110 140 160 225

ws) V | 1000i | V 1000i] V | 1000i Vo 1000i] V [1000i| V¥ 1000
70 | 238 980 | 1.65|406 | 1.10| 156 | 0.68 495 1 0,52 | 2,61 10223 | 0.349
7072411004 1 167 [ 4161102 ] 160 | 069 5.07 10,528 2.67 | 0.227 | 0.358
72 1245|1030 | 1.69 | 427 | 1.13 ] 164 -] 070 5.20 (0.5361 2.74 | 023 | 0.367
73 1248141055 | 1.72 | 43.7 | 1.15] 168 | 0.71 533 1054 | 281 |0.234 | 0,376
7.4 1252 | 1081 | 1.74 | 448 | 116 | 172 0.72 | 546 § 0.55 | 2.88 | 0.237 | 0.385
7.5 | 255 | 1107 | 176 [ 459 | 118 | 17.6 | 0.73 | 5.50 05381295 | 024 | 0.39
76 2581 1133 | 1,79 | 470 | 1.19 | 18.0 | 0.74 573 10.566| 3.02 1 0.243 | 040
77 1262 | 1160 | 1.81 | 48.1 | 1.21 ] 184 | 075 5.86 | 057 | 3.09 | 0.247 | 041
78 | 2,65 118.7 | 1.83 [ 49.2 | 1.23 | 188 0.76 | 6.00 /058 | 3.16 | 025 | 042
79 12691214 11861503 [ 124 | 193 | 077 6.13 |0.588] 3.23 | 0.253 | 0.43
80 [ 272 1241 | 1.88 | 515126 | 197 | 0.78 6.27 10.595| 331 | 0.256 | 0.44
8.1 (2751269190 526} 127 202 079 | 641 | 0.60 | 3,38 [0.259 | 0.45
82 [279] 1297 | 193 | 538 | 129 | 206 | 080 6.55 | 0,61 | 3.45 | 0.26 | 0.46
83 12821 1325195549130 210 081 | 6,69 |0.618] 353 | 0266 | 0.47
84 1286|1354 | 1.97 (561|132 215 | 082 6.84 10.625| 3.60 | 0269 | 0.48
85 1289} 1382 1200573134 220 | 083 698 | 0.63 | 3.68 | 0.27 | 0.49
8.6 | 292 | 1410 | 202 | 585|135 224 | 084 7.13 10,64 | 3,76 | 0.275 | 050
87 1296 | 144.1 | 2,04 [ 507 {137 | 229 | 085 7.28 10.647( 3.84 [ 0.279 | 051
8.8 1299 | 147.0 | 207 [ 609 | 1.38 | 23.3 0.86 | 7.43 |0.655| 3.91 | 028 | 0.52
89 |3.03| 1500 | 2,09 | 62.2 | 1.40 | 238 087 | 7.58 | 0.66 | 3.99 {0285 0.53
2.0 - - 212 1634 | 141 243 | 088 | 7.73 { 0,67 407 | 029 | 054
0.25 - - 217 1666 1 145 | 255 | 090 | 8.11|0.69 | 4.28 0.296 | 0.57
9.50 - - 223 1698 | 149 | 267 | 092 | 8511071 | 4.48 0.30 | 0.60
9.75 - - 229 | 731 | 153 280 | 095 [ 891073470 031 | 0.63
1000 - - 23517651 1.57| 293 097 1932074491 032 | 066
1025( - - 241 1799 | 161 | 306 100 9731076 1 5.03 | 0.33 | 069
16,50 - - 247 | 834 | 165 ] 319 102 1102 1078 | 536 [0,336| 0,72
10,75 - - 2531864169 333 105 | 106 | 0.80 | 558 [ 0.34 | 0.75
11.00| - - 257 1905 | 1.73 | 34.7 1.07 [ 11.0 | 0.82 1 582 | 035 | 0.78
11257 - 264 1942 | 1.77 | 36.1 109 | 115 1 0.84 | 6,05 | 0.36 | 0.8]
1150 - - 270 | 98.0 | 1.81 | 375 LI12 1119086629 | 037 | 0.84
IL75( - 2,76 |101.8] 1.85 | 390 1.14 | 124 1 0.87 | 6.54 | 0.376 | 0.87
1200, - - 2.82 [105.7| 1.89 | 405 117 | 12,9 | 0.89 | 6,79 | 0.38 | 091
1225 - - 2.88 1109.6] 1.93 | 4200 119 | 134|091 | 7.04 | 039 | 094
12,50 - 294 1136|196 | 43.5 122 1138 1093 | 7.30 | 0.40 | 0.98
1275 - - 3.00 [117.6] 2.00 | 45.1 124 [ 143 1095|756 {0408 ] 101
13,00 - 3.06 [121.8] 2.04 | 46.6 126 | 14.8 | 0.97 | 7.82 | 0416 | 1.05
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D (mm)

“? 110 140 160 225 280 315

¥ v 1000i| V |1000i| V |1000i| V (1000i| V 1000i] V |1006i
13.25 | 2.08 | 483 | 1.29 | 153|099 | 809 042 | 108 | 025 | 0.31 | 0.200 |0.179
1350 | 2,12 14901 1311159 | 1.001 836|043 | 1,12 0257|032 | 0.204 10.185
1375 | 2,16 | 51,5 | 1.34 | 164 | 1,02 | 8.64 | 044 | 1.16 | 0.26 | 0.34 | 0207 |0.19]
1400 | 220 | 532|136 | 16,7 | 1,04 | 892 |0.448| 1.19 0,267 | 035 0.21 |0.197
1425 | 2,24 [ 549 | 1.39 | 17.5| 1.06 | 921 |0456| 1.23 | 027 | 0.36 | 0.215 } 0.20
1450 | 228 15661 1411180 | 1.08| 949 0464|127 | 0276|037 | 0.219 | 0.21
1475 | 232 | 584 | 143 | 18.6 | 110 | 9.79 |0472) 131 | 0.28 | 038 | 0.22 |0.217
150 | 236 | 60.1 | 146 | 19.1 | 1.12 | 10.1 |0.480 1.35 10.286 | 0.39 | 0.226 | 0,22
155 | 243 | 637|451 203|115 107 ;050 | 1.43|02% | 041 | 023 |0.237
160 | 252 6741156214 | 1,19 113|051 ) 1.51 | 0305|044 | 024 | 0.25
16,5 259 1712161 |226) 1,23 | 119|053 | 1,60 {0315 | 046 | 0,249 | 0.26
17.0 | 267 | 75.1 | 1.65 | 2391127 | 126 | 054 | 1.68 | 0.32 | 0.49 | 0.256 |0.279
175 | 275 | 790 (170 [ 250 | 1.30 | 133 | 056 | 1,77 | 033 [ 051 | 026 | 029
180 | 2.83 |83.i{175[264 | 134|139 |058| 186 | 0.34 1 054 | 0.27 |0.308
185 201 | 87.2 | 1.80 | 27.7 | 138 1 146 | 0,59 | 1.96 | 0.35 | 0.57 | 0,279 | 0.32
190 | 299 }91.5| [.85|29.1 | 1.41 | 153 | 061 | 2.05 | 0.36 | 0.59 | 0.2286 |0.339
19.5 307 | 958 | 1.50 | 305 145 | 16,1 | 062 | 215 | 0,37 [ 0.62 | 0.29 |0.355
200 - - 195319 | 149 | 168 | 0.64 | 225 | 038 | 065 | 0,30 | 0.37
20,5 - - 199 1333 | 1,53 | 17.5 1 0.66 | 235 | 0.39 | 0,68 | 0,309 [0.388
21.0 - - | 204|347 156 183 | 067 245 | 040 | 071 | 0317 |0.405
2135 - - 209362160190 | 0,09 | 255| 041 | 074 | 032 | 042
22,0 - - 1214 (377164199070 | 266 | 042 1077 | 0.3 | 044
22.5 - - 12,19 1393|167 207072277 043 {0801 034 | 046
230 - - 1224408 1711215074 | 288 | 044 | 0.83 | 0.347 | 0.48
23.5 - - 2294201175224 (075|299 | 045 | 0.87 | 0,35 ;049
24,0 - - 1233440 (1,759 232 (077 | 3.10 | 0,46 | 0.90 | 036 | 0,51
24.5 - - 12381457182 241078322 | 047 {093 0369 | 0.53
25.0 - - 243473186250 | 080|334 048 | 097 | 0377 | 055
25.5 - - | 248 (490|190 | 258|082 |345] 049 [ 1.00 038 | 0.57
26.0 - - 2.53 1507 (193|268 083|358 | 050 | 1.04 | 039 | 0.59
26.5 - - 258 1525197277085 370 | 051 | 1.07 | 040 | 061
270 - - | 263]543|201/286!086| 3820515 1,11 | 0407 | 0.63
275 - - 1268 ]561[205]296|088|395( 052 {1.15]| 0415|065
280 - - | 272]579|208 305|090 | 408 | 053 | 1.18 | 042 | 068
285 - - 277 1597212315109 (421 ] 054 | [22] 043 | 070
290 - - 28210616 216(3251093 434 055 1,261 0437 | 0.72
29.5 - - 287 [ 6351220 335|094 | 4471 056 | 1.30 | 0.445 | 0.74
30,0 - - 292 | 654|223 |345]096 | 461 | 057 | 134 | 045 | 076
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D {mm)
Qil/s) 160 225 280 315

A4 5 10040i v 10064 v 1000i v 1000i

30.5 227 0 355 0.98 4.75 0.58 1.38 0.46 0.79
310 2.31 6.5 0.99 489 (159 1.42 0.467 0.81
Rl ] 2.34 37.6 1.0] 503 0.60 .46 0.475 0.83
320 2.38 387 1.02 5.17 0.61 1.50 (.48 0.86
32.5 2.42 397 1.04 3.31 0.62 1.54 0.49 0.88
330 240 40.8 1.06 5.46 0.63 1.58 0.498 0.9¢
335 2.49 41.9 1.07 5.01 0.64 1.63 0.505 0.93
340 2,53 43,1 1.09 5.76 0.65 1.67 0.51 (.95
34.5 2.57 44,2 110 5.91 0.66 1.71 0.52 0.98
35.0 2.60 453 .12 6.06 0.67 1.76 0.528 1.00
355 2.64 46.5 1.14 0.21 0.68 .80 0,535 1.03
36.0 2.68 477 1.15 0.37 0.69 1.85 0.54 1.05
36.5 2,72 48.8 [.17 6.53 0.70 1.89 0.55 1.08
37.0 2.75 50.0 .18 6.69 0.71 1.94 0.558 L1l
37.5 279 31.2 1.20 6.83 0,72 1.9% 0.565 .13
38.0 2.83 524 1.22 7.01 0.72 2.03 0.57 l.16
38.5 2.87 53.7 1.23 7,18 0,734 2.08 0.58 1.19
39.0 2.90 549 1.25 7.34 074 2.13 (.588 1.22
395 2.94 56,2 1.26 7.51 0.75 2.18 0,506 1.24
40 2.98 574 1.28 7.68 0.76 2.23 0.60 1.27
41 3.05 60.0 1.31 8.02 0.78 2.33 0.62 1.33
42 1.34 8.37 0.80 - 243 0.63 1.39
43 1.38 8.73 0.82 2.53 0.65 1.45
44 1.41 9.09 0.835 2.64 0.66 1.51]
45 - 1.44 9.46 0.858 2.75 0.68 1.57
46 - .47 0.84 0.877 2.85 0.69 1.63
47 - 1.51 10.2 0.896 2.97 0.71 1.69
48 - 1.54 10.6 0.915 308 0.72 1.76
49 1.57 1L.0 0.934 319 0.74 1.82
50 - 1.60 1.4 0.953 3.31 0.75 1.89
51 - - 1.63 11.8 097 3.43 0.77 1.96
52 - 1.67 12.2 0.99 3.55 0.78 203
53 - 1.70 12.7 1.01 3.67 0.80 2.09
54 - 1.73 13.1 1.03 3.79 0.81 2.7
__55 - - | .?p 135 1.05 392 0.83 224
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D (mm)

Qil/s) 225 280 315

v 1000i v 1000i v 1006i
36 1.79 13.9 1.07 4.05 0.84 2.31
57 L.83 14.4 1.09 © 418 0.86 2.38
58 1.86 14.8 1.11 4,31 0,87 2.40
59 1.89 15.3 1.13 4.44 0.89 2.53
60 .92 158 1.14 4.57 0.90 2.61
61 1.95 16.2 1.16 4.71 0.92 2.69
62 1.99 16,7 1.18 4.85 0.93 277
63 2.02 17.2 1.20 4.99 0.95 2.85
04 2,05 17.7 1.22 5.13 0.96 293
65 2,08 18,2 1.24 5.27 0,98 3.01
66 2.11 187 1.26 542 1.00 3.09
67 2.15 19.2 1.28 5.56 1.01 37
68 2,18 £9.7 1.30 3.71 1.03 3.26
69 2.21 20,2 1.32 5.86 1.04 3.34
70 2.24 20.7 1.33 6.01 1.00 343
71 227 213 1,35 6,10 1.07 352
72 2.31 21.8 1,37 6,32 1.09 3.6l
73 2.34 223 1.39 6.48 1.10 370
74 2,37 229 .41 6,63 b2 379
75 2.40 234 1.43 6.79 1.13 3.88
70 243 240 1.45 6.90 L.15 397
77 247 24,5 1.47 7.12 1.16 4,06
78 2.50 251 1,49 7.28 [.18 4,16
79 2.53 257 1,51 7.45 1,19 425
80 2.56 26.3 1.53 7.02 1.21 4,35
81 2,59 26.8 1.54 7.719 1,22 445
82 2.63 274 1.56 7.96 1.24 4.54
83 2.60 28.0 1.58 8.13 1.25 4.64
84 2.69 28.6 1.60 8.31 1.27 4,74
85 2,72 292 1.62 8.48 1.28 4.81
86 2.75 299 1.64 8.66 1.30 4.94
87 2.79 30.5 1.66 8.34 1.31 5,05
88 2.82 311 1.68 9.02 1.33 05
89 2.85 3T 1.70 9.20 1.34 325
90 2.88 324 172 8,39 .36 5.36
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Q D (mm)
{I/s) 225 280 315

\% 1000i \'% 1000 A 1000i
9] 2.91 33,0 1,74 9.57 1.37 5.47
92 2,95 33,7 1.75 9,76 1.39 5.57
93 2,98 34,3 1,77 9.93 1.40 5.68
94 3.0l 350 1,79 10.1 14.2 579
95 - - 1.81 10.3 1,43 5.90
96 - - 1.83 10,5 1.45 6.01
97 - 1.85 10,7 1.46 6,12
98 - - 1,87 10,9 1.48 623
99 - - 1,89 11,1 1.49 6,35
100 - . 191 11,3 1.51 6.46
102 - . 1,95 11,7 1.54 6.69
104 - - 1.98 12,1 1.57 6.93
106 - - 2.02 12,5 1.60 7,16
108 - - 2,06 13,0 1.63 7.41
110 - - 2.10 13,4 1.66 7.65
112 - - 2,14 13.8 1.69 7.90
114 - - 2,17 14,3 1.72 8,15
116 - - 2,21 14,7 1,75 8.41
118 - - 2,25 15.2 1.78 8,67
120 . . 2.29 15.6 1.81 8,93
122 . . 2,33 16.1 1.84 9,19
124 - - 2,36 16.6 1.87 9,46
126 . - 2,40 17.1 1,90 9,73
128 - - 2,44 17.5 1,93 10,0
130 - - 2.48 18,0 1,96 10.3
132 - - 2,52 18,5 1.99 10,6
134 . . 2,56 19.0 2.02 10.9
136 - - 2.59 19.5 2,05 11.1
138 - - 2.63 200 20.8 11,4
140 - - 2,67 20.6 2.1 11,7
142 - - 2,71 21,1 2,14 12,0
144 - - 2,75 21.6 2.17 12,3
146 . - 2.78 22.1 2.20 12.6
148 - - 2,82 22.7 2.23 13,0
150 - - 2,86 23.2 2.26 13,3
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Phu luc 4

CAC BANG TRA THUY LUC PHAN THOAT NUGC

Bdng 1: Tiéu chudn thodi mese sinh hoat

SG ‘ Tiéu chuan
TT Mirc d6 thiét bi vé sinh trong céc ngéi nha thai nwoc
(I/ngudi ngd)
1 i Céc nha bén trong cé hé thong cdp thodt nudc, cé 80 - 100
dung cu vé sinh nhung khong cd thict bi tam.
Cdc nha bén trong ¢ hé théng cép thodt nudc, c6
2 | dung cu vé sinh va thiét bi tam théng thuong (tam 110 - 140
huong sen).
Céc nha bén trong ¢ hé thong cdp thodt nudc, cé
LB dung cu vé sinh, ¢6 bén tm va cap nuée néng cuc 140 - 180
bo.

Bdng 2: D¢ ddy lon nhdt trong cong thoat niwse phu thude

diwong kinh cong

) Do day (h/d) max dét véi nude thai
butng kinh (mm) Sinh hoat San xuat
150 - 300 0,6 0,7
350 - 450 0,7 0,8
500 - 800 0,75 0,85
= 900 0,80 1 ]

Bdng 3: D¢ déc nhd nhdt déi vii eong thodt mede

Puimg kinh cong d (mm) Do déc nho nhat (Imin)
150 0,007
200 0.005
300 0,003
400 0,0025
500 0,002
600 0,0017
700 0,0014
800 0,0012
900 0,0011

1000 0,001
1200 0,0005
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Bang 4. Mor o' loai my bom ditng dé"bom nuve thei do N

Trung Quoc sdan xudt hién nay o\ i¢t Nam thitemg ditng

Chung loai

’ | \':::g I_(““g“"“ ' _i Chiéu
L oAp o Miéuw  cao ho
; hue H {uay g | "I[rtll | SOl chan
| | ui , true T
ol phul _ ; DU |
98 i 1450 | 45 ! 31 43 | 55
6,5 | ‘ 44 3 0 55 |
37 \ 2040 1 14| 118 50 | 55
22401 20 @ 164 50 55
50 | 2040 | 20 | 166 a8 1 55
| i
11| 975 7 6.0 49 6
10 6.7 56 6
6 1450 | 2% | 20 | 82 5 |
23 27 1 56 . 5
2420 . 960 | 85 ' 28 53 1 5963 | 6s |
3932 | 960 195150 |100-118" 63.2- 628‘ a5 l
S R N R R _

L lwong Q
| |
Kieu | !
may bom m* i Iis
|
-_?‘L]-_[(]) 56 J[ _10 A
2 i
,LHpn | 72 |2
2 43 ‘ 12
z_i‘lld)-a 43 12
2:21_-1.[[-]) 43 12
4H® 72 20
101 28
4 108 30
180 50
6l 252-504 1 70140 |
SHd» 432-782 | 120-218

. N K¥ hi¢u
san pham :

Bom ly tam | -9

hit | phia | COLT-I8
TP ] semas

Bom ly tam | 61.7-20

| hdt 2 phia 12L71-20

LOHT-70

B.ﬁm hudng LHT-70
lruc |
_24HT-90 |

| o

Liru |
luyng
m*/h

75
188
320
360
720 |
296 |
395
670
1540

4000 |

Chieu [ Chieu
'cao hit

cao cot

- nude (m)

g
I3
1

25
5.09
2.7
7.45
42

4.5

T

(rm)

= -

2.7

—

8¢ vong
quay

vong/phat

1450
1450
1450
1450
98()
1450

Qv

i Puong ¢

Kinh
hanh
Xe cong
tiac
{imm)
195
185
175
185
195

300
300
300
360
450
540

Cong suat’

dong co |

(KW
7
10
[4
75
73
7.3
i)
29

40

75
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TAI LIEU THAM KHAO

. Cdp thodt nudc - Tran Hiéu Nhué (Chi bién) - Truong Pai hoc Xay
dung - Nha xuat ban Khoa hoc va k¥ thuat - 1998.

- Gido trinh cdp thodt nuéc - Bo Xay dyng - Nha xudt ban Xay dung
Ha Nai - 2000.

3. Gigo trinh cdp thodt nuée - PTS. Hoang Hué - Truong Pai hoc Kién
tric - Nha xuat ban Xay dung Ha Noi - 1993,

. Cdp nudc do thi - TS. Nguyén Ngoc Dung - Nha xudt ban Xay dung Ha
Noi - 2003,

. Gido trinh thodt nudc do thi-KS. Tran Van Mo - Nha xudt ban Xay
dung Ha Noi - 1979.

- Gido trinh dao tao cong nhdn ky thudt nganh nudc theo phuong phdp
modun - Nguyén Bd Thing - Nguyén Vin Ngoc - Vii Minh Giang -
Tran Ba Dich - Nha xu4t ban Xay dung Ha Noi - 2002.

. Cdc bdng tinh todn thuy luc - Th.S. Nguyén Thi Héng - Trudmg Dai hoc
Xay dyng - Nha xuat ban Xay dung Ha Noi - 2001.

. Gido trinh cdp nudc - Truong Trung hoc Xay dung cong trinh do thi -
Nha xuat ban Xay dung Ha Noi - 2000.
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MUC LUC

Loi gioi thieu
L& noi déu
Bai ma dau

Phén I: CAP NUAC

Chuong 1. NHONG KHAI NIEM CO BAN VE HE THONG CAP NUGC
L Pinh nghia, so dé, phan loai hé théng cdp nuéc,
tieu chudn va ch€ do ding nudc
II.  Cdc loai nhu cdu ding nudc va luu luong nude tinh todn
L. Che d6 1am viec cita he thdng c4p nuée
Chuong 2.NGUON NUGC VA CONG TRINH XU/LY
L Ngudn nuéc va cong trinh thu nude
I Xirly nwée thién nhien
Chuong 3. MANG LUGI CAP NUGC
L. S0dé va nguyeén tic vach tuyén mang Iuéi cap nudce
Il Tinh todn mang lusi clp nudc
I C4u tao mang lusi cép nudc
IV.  Tram bom, bé chia, d3i nugc
Chuong 4. CAP NUGC CONG TRUSNG XAY DUNG

L. Muc dich diing nuéc, tiéu chudn, chat Iuong nudc
I He théng cap nudce treén cbng trudng
1. Tinh todn mang ludi cfp nudc cong trudng
IV.  Baitap ing dung
Chuong 5. HE THONG CAP NUSC BEN TRONG CONG TRINH

I Phan loai va so d6 he th6ng cap nude ben trong cbng trinh
I Cau tao hé théng cdp nude bén trong cong trinh
III.  Tinh todn thuy Iyc he théng cdp nuée bén trong cong trinh

Phdn II: THOAT NUGC
Chuong 1. KHAINIEM CHUNG VE HE THONG THOAT NUGC

I Khdi niém céc loai nuéc thaj
1. Hé théng thodt nudc thai
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13

21
23

27

27
32

38

38
41
45
56

61

61
64
65
67

71

71
77
91

107

107
108



Chuong 2. MANG LUGSI THOAT NUGC

L
il
III.
IV.

Thiét k&€ mang 1udi thodt nudc
CAu tao mang ludi thodt nudc
Mang ludi thodt nudc mua
Tram bom nudc thai, nuéc mua

Churong 3. XULY NUGC THAI

L
IL.

Thanh phan va tinh chat nudc thai
Xu 1y nude thai

Chuong 4. HE THONG THOAT NUSC BEN TRONG CONG TRINH

L.
II.
IIL.

Khdi niém chung vé hé théng thodt nudc bén trong cong trinh
Mang ludi thodt nude bén trong céng trinh
Thi€t k& hé thong cap thodt nudc bén trong cbng trinh

Phdn HI: THI CONG PUONG ONG

Chuong 1. NHONG VAN DE CHUNG VE THI CONG

L
1I.
II1.

Céc phuong phép co ban trong thi cong
Nhimg dung cu cén thiét trong thi cong dudng éng
Nhitng quy dinh v€ thi cong dudng 6ng

Chuong 2. THI CONG DUSNG ONG CAP THOAT NUGC

L
II.

Phu luc 1
Phy luc 2
Phy luc 3
Phu luc 4

Mot s6 phuong phép kiém tra, gia cong va néi 6ng
Thi cong dudng 6ng cip thodt nudc bén ngoai cong trinh

* Tai liéu tham khdo

114

114
127
132
136
140
140
146
157

157
164
184

189

189
190
194
196

196
200

208
21
217
225

227
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NHA XUAT BAN HA NOI
$6 4 Tong Duy Tin - Quin Hoan Kiém - Ha Néi
DPT: (04) 8257063 - 8252916 - 8286766. Fax: (04) 8257063.
E-mail’ nhaxuatbanhanoi@hn.vnn.vn

GIAO TRINH
CAP THOAT NUTG BO THI
NHA XUAT BAN HA NOI - 2005

Chiu trdch nhiém xudt bdn:

NGUYEN KHAC OANH
Bién tip: TRUONG bUC HUNG
Bia: VAN SANG
Vi tink: NGOC HUYEN

Stra ban in: PHAM THU TRANG



In 850 cudn, khé 17x24cm, tai Nha in Ha Noi
Gidy phép xuit ban s4: 13GT/407 CXB ngay 29/3/2005
In xong va nép Iuu chiéu thang 7 ndm 2005,



BO GIAO TRINH XUAT BAN NAM 2005

KHOI TRUGNG TRUNG HOC XAY DUNG

1. CO SO KY THUAT MOI TRUONG

2. NGUYEN LY THIET KE KIEN TRUC NOI THAT
3. CAU TAO KIEN TRUC NOI THAT

4. CAP THOAT NUGC PO THI

5. KY THUAT THI CONG XAY DUNG VA KIEN TRUGC NOI THAT

_at tinh ¢ip thodt

j IIWMII[{MIH! | /l}/

00385
30.000 yNp

R

Gia: 30.000 d
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