Giai phap thong hoi cho mang luéi thoat nudc

trong cac cong trinh xay dung

Ventilation solutions for drainage network in construction works

Nguyén Van Nam, Nguyén Bich Ngoc, Nguyén Thanh Mau

Tom tat

Cac dudng dng thdng hoi da va dang dugc ap dung, lap dat dé
thdng hai cho mang ludi thoat nudc va cac thiét bi vé sinh trong
cac cdng trinh xay dung, gitp gidi quyét dugc mét phan khiva
hai hinh thanh trong hé théng khéng bi tic nghén va day ngugc
tré lai khdng gian clia cong trinh qua cac thiét bi vé sinh, #am
bao dugc phan nao vin dé moi truong va an toan cho céng trinh.
Tuy nhién, hién nay viéc thiét ké, lap dat cac dng thong hoi nay
chii yéu bang kinh nghiém thuc tién tir cac don vi thiét ké, thi
cdng va cac cong trinh da xay dung trudc; cac tai liéu huéng dan
va cac tiéu chuan, quy pham chua duwgc dé cap chi tiét, day da...
Mét s gidi phap nhu tinh toan, thiét ké dng diing thang hai,
6ng nhanh thdng hai dugc dé xudt trong bai bao nay la co sé cho
viéclua chon, tinh toan va thiét ké hé thong thong hoi phit hop
cho cac cdng trinh xay dung, dac biét 1a cac cdng trinh c6 chiéu
cao xay dung I6n, sé lugng thiét bi vé sinh nhiéu va doi héi vé
chét lugng méi trudng séng cao.

Tir khéa: Ong diing thong hai, 6ng nhdnh théng hoi; mang ludi thodt
nuéc; khéa thy luc

Abstract

Vent pipes have been applied and installed to ventilate the drainage
network and sanitary equipment in construction works, helping to solve
the problem that the gas and vapor formed in the system is blocked and

come back into the space of the building through sanitary equipment,

to partly ensure environmental sanitation and safety for the works.
However, currently, the design and installation of these vent pipes are
mainly based on practical experience from design and construction units
and previous construction works; guidelines, standards and requlations
have not been fully applied. This paper proposes several solutions

such as the calculation and design of stack vents, branch vents, which
are fundamentals for the selection, calculation and design of suitable
ventilation system for construction works, especially high buildings with
large number of sanitary equipment and high living quality requirement.
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1. Pt van dé

Hé théng mang Iwdi thoat nwédc trong cac cdng trinh xay
dwng la mét trong cac hé thdng ky thuat bat budc va can thiét
lam nhiém vu thu gom va van chuyén nwéc thai téi cong trinh xt
ly hodc dan ra hé théng thoat nwédc bén ngoai céng trinh. Thong
thwong, hé théng mang lwdi thoat nwdc trong céng trinh gom:
cac 6ng dirng thoat nwéc, cac dng chinh thoat nwéc, va cac éng
nhanh thoat nwéc ndi tlr cac thiét bj vé sinh dén céac 6ng dirng
thoat nwéc. Cac dng dirng thoat nwéc duoc két ndi véi cac éng
chinh thoat nwéc dé dan nuwaéc thai ra ga thoat nwdc bén ngoai
cong trinh hodc dwa dén cac cong trinh xi ly nwéc thai cuc bd
clia cong trinh.

Ngoai viéc thu gom, van chuy&n nudc thdi dén cac cong
trinh xt Iy hodc ra hé théng thoat nuwéc bén ngoai céng trinh mot
cach nhanh chéng, an toan, hiéu qua thi ngoai viéc quan tadm
dén lwu lwong, thanh phan nwéc thai dé tinh toan cac thong sb
clia cac dwong 6ng thoat nwéce thi con phai quan tam dén vén
d& thong hoi cho ban than cac 6ng thoat nuwéc va cac thiét bj vé
sinh nham d&m bao nwéc thai chay trong éng thuan loi, lwong
khi/hoi hinh thanh va phat sinh khéng tich tu trong dwéng ng
thoat nwéc, khong quay nguoc trd lai cac thiét bj vé sinh anh
hwéng dén mui va 6 nhiém mui héi trong cong trinh.

2. Hién trang vé thong hoi cho mang lwéi thoat nwéc va
thiét bj vé sinh tai mét s6 cong trinh xay dwng

Hién nay khi tinh toan, thiét ké hé théng thoat nwéc trong
cong trinh cta Viét Nam hién thwdng ap dung TCVN 4474-1987:
Thoat nuwéc bén trong - Tiéu chuén thiét ké& [4]; Quy chuan hé
thdng cép thoat nwéc trong nha va cong trinh, theo Quyét dinh
phé duyét sb 47/1999/QD-BXD, ngay 21 thang 12 ndm 1999 [3];
va theo kinh nghiém ctia cac don vi tw van thiét k&, hodc tham
khdo theo cac cong trinh twong ty da dwoc xay dwng. Thong
thwerng c6 mot sb dang so dd thoat nwéc va thong hoi cho mang
lwgi thoat nwdc nhu sau:

- So d6 thoat nwéc khong c6 6ng ding thdng hoi phu (hinh
1):

g

R

Hinh 1. Sc d6 thoat nudc khong cé 6ng dirng thong

hoi phy
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So dd bao gébm cac 6ng nhanh va éng ding
thoat nwéc dan nwéc thai dén dng chinh thoat nwéc
rdi xa ra ga thoat nwéc ngoai nha hoéc xubng cong
trinh xt ly. C6 thé bd tri mét sé dng théng hoi cho
thiét bi vé sinh rdi ndi trwc tiép vao éng ding thoat
nuwéc. Ong ding thoat nuéc sé dwoc bd tri cao hon
mai cong trinh khodng 0.7m dé théng hoi ludn [1].
So dd nay thuong st dung cho cac céng trinh ¢
quy mo it tAng (dwdi 3 tAng), cac cong trinh thoat
nwéc tam thoi, cac cong trinh ¢ sb lwong thiét bi
vé sinh it (s thiét bi vé sinh thai nwéc it hon 5),
va cong trinh khéng doi héi cao vé chat lwong moi
trwdng...

- So’ d6 thoat nudc chi co 6ng ding théng hoi
phu (hinh 2, 3):

Trong cac hop ky thuat thoat nwéc dwoc bd
tri cac 6ng dirng théng hoi. Trén éng dirng thoat
nwéc, khodng 4-5 tang thiét ké éng néi sang éng
dirng théng hoi, va éng dirng théng hoi dwoc bé tri
vwot mai 0.7m dé théng toan bo lwong hoi/khi trong
cac 6ng thoat nwéc [1,2]. V&i mdi loai nwdc thai
(nwdc thadi xadm, den, nwdc mua) cé thé bé tri dng
dirng thong hoi riéng hodc bé tri éng dirng thong
hoi chung cho tat ca cac loai nuwéc thai nay. So db
nay thwéng st dung khi sb tAng cao clia cong trinh
twong ddi I&n (v 5-25 tang), thoi gian tinh toan hé
théng thoat nwéc lau dai, cong trinh doi héi yéu cau
vé& méi truong. ..

- So dd thoat nuwéc co ng dirng va édng nhanh
théong hoi (hinh 4):

Hién nay rét nhiéu cac cong trinh, d&c biét 1a cac
cbng trinh cao tang (chung cw, tru s& hanh chinh,
khach san...) duoc thiét ké cac dng ding thong hoi
va cac 6ng nhanh théng hoi cho mang Iwdi thoat
nwéc trong cong trinh. Cac éng nhanh théng hoi sé
d4u ndi tir vi tri cao nhét, xa nhét trén cac éng nhanh
thoat nwédc, sau d6 cé thé di trong nén, hodc tran
gi& khu vé sinh rdi ndi vao cac éng dirng théng hoi.
Trén cac bng dirng théng hoi, cach 4-5 tang lai b tri
mét 6ng ndi thong hoi tir 6ng ding thoat nwéc sang
ong drng thong hoi. Vi so dd nay thi sé thong hoi tbt cho
ca cac 6ng nhanh va éng dlng thoat nworc, phan nao giam
duoc lwong hoi tich tu trén dng nhanh, han ché gay mui cho
cbng trinh tir cac thiét bi thoat nwéc. Ddng thoi cac tuyén
nhanh thoat nwéc cling lam viéc dwoe hiéu qua cao nhét,
dworng kinh cac édng nhanh ciing khéng can kich thudc I16n
anh hwéng dén chidu cao tén nén hoic tran ky thuat.

- So dd thoat nwéc co bng dirng théng hoi va cac éng
nhanh théng hoi cho tirng thiét bj vé sinh (hinh 5):

Dé tang cwdng kha nang thoat nwéc cho cac 6ng thoat
nwéc va triét dé thong hoi tir cac thiét bi vé sinh, cac dworng
éng thoat nwéc. T vi tri cao nhat cia méi thiét bi vé sinh
(dinh phan éng ding cla Lavabo, tiéu treo, trwdc xiphong
clia xi bét...) bo tri mot 6ng thoéng hoi di trong twong, hoac
glwa cac Io’p twdng. Cac éng théng hoi nay néi lai véi nhau
va nbi vao éng dirng théng hoii trén khu vire tran gid hodc san
khu vé sinh. So' dd nay doi héi tbn dweng dng, cac dwong
éng di phirc tap (d&c biét 1a khi cac twdng cta khu vé sinh
khéng day)...nhung sé dam bao diéu kién théng hoi cho hé
thdng thoat nwédc va thiét bi la tét nhat, cong trinh ddm bao
tuyét ddi vé moi trwong. O Vit Nam, tlr nhirtng nam 1960,
mot sb cong trinh nhw: Khach san Metropole, Toa dai st
quan My, da duoc thiét ké theo so dd thoat nuwéc nay [5,7].

Cac hé théng thoat nwdc trong cong trinh, dic biét 13 tai

Ong dtng thong hoi

Ong ding thoat

Hinh 2. So d6 c6 6ng dirng thong hai phu
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Hinh 3. Anh thi cong 6ng thoat nuéc va thong hai (toa nha
thudc khu dé thi Ecopack)

cac tda nha cao ting & Viét Nam hién nay van dwa nhiéu
vao kinh nghiém thiét ké, theo cac thiét ké da co trwdc va tir
do phat trién cho cac cong trinh twong tw vé chiéu cao, chirc
nang, nhiém vu cdng trinh.

Khi tinh toan thay lwc cho hé théng thoat nwéc trong nha
thi dwong kinh éng thoat nwdc va théng hoi thweng chon
theo céu tao va tra bang thiy lwc chiv khéng tinh ap suét
chan khong trong 6ng thoat nudc, tv d6 dwa ra cac danh gia
vé kha nang thoat nwéc clia hé thdng khi dwa vao lam viéc
thuc té va sau mét thoi gian s dung.

Mot sb cong trinh thiét ké, 1&p dat, thi cong cac tuyén
4ng thoat nwéc, thong hoi khong hop ly dan dén hé théng
thoat nwéc va théng hoi lam viéc khong hiéu qua; dwdng
dng thoat nwéc bi tAc nghén thweng xuyén, bi ro ri, tiéng 6n
I&n; khéng thoat dwoc hoi, hoi thoat ngwoc ra cac thiét bi tao
mui héi bén trong cong trinh...

Viéc stra chira, cai tao, bao tri, bdo dwdng hé théng thoat
nwéc va cac tuyén 6ng thong hoi gép nhiéu khé khan, gay 6
nhi&m méi trwéng cho céc cong trinh, gidm théi gian st dung
clia hé thdng va thiét bi...

3. Co s& tinh toan dwéng 6ng théng hoii
- Khi nwérc thai chay tir 6ng thoat nwéc tang (dng nhanh

thoat nwéc) vao éng dirng thi nwéc thai sé chiém mot phan
dién tich thiét dién ctia 6ng ding (nhw mat cat 1-1 va 2-2 cia
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Hinh 4. S¢ d6 cum thong hai cho mang Iuéi thoat nudc trong nha
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Hinh 5. Sc d6 thoat nu'éc c6 ong dirng va 6ng nhanh
thong hai cho tirng thiét bi thai nudc

hinh 6), tao nén mat cét thu hep. Khi chay nhw thé, chuyén
doéng cua dong nwoc sé kéo theo dong khong khi tlr bén
ngoai vao trong 6ng. Khi d6 kha nang hut khi (eJectlon) cua
nwéc thai Idn hon lwu lwong khong khi thuc té di vao éng.

(d)

Hinh 6. Ché do dong chay nudc
thai trén 6ng dirng [5, 6]

Két qua 1a phan bén duéi mét cat thu hep clia 6ng dirng xay
ra hién twong chan khong.

- Khi tang luu lwgng nuwéc thai thi dan dén gidm tiét dién
mat cat cho khéng khi tai mat cat éng dirng, nghia la gidm
lwong khéng khi di tiv ngoai vao. Vay tang lwu lwvong nwée
thai s& téng kha nang hut khi va ting s thiéu hut khong khi
trong 6ng drng, tirc 1a tAng dai lwgng chan khéng trong éng
dirng. Két qua la khi lwu lwong nudc thai tdng dén mot gia tri
nao dé goi la lwong téi han thi trong dng dirng xay ra chan
khong t&i han va sé pha v& khoa xi phéng clia mot sé thiét
bi vé& sinh nao d6 ndi v&i 6ng dirng hodc 6ng nhanh thoat
nwéc. Qua xi phdng bi pha v& nay, khong khi sé di vao bu
l4p sw thiéu hut khéng khi trong 6ng dirng 1am can bang ap
lwc trong va ngoai dng dirng, dan dén cac xi phong khac sé
bi pha.

- Coéng thire tinh dai lwong chan khong trong 6ng dirng
thoat nwdece [5]:

P 1,677
366.{(]2}
(+cosa).D;,

0,71 0,5
D,\" (90.D,
datb . Lct

Trong do:

+ AP : Pai lwong chan khong trong éng ding thoat
nwdc (mm codt nwdc).

+ g% Lwu lwgng nwéce tinh toan (m3/s).

+ a: Goc ndi voi dng dirng thoat nwdc (d6).

+ Dy: Buong kinh dng dirng tinh toan (m).
' + do: Pudng kinh 6ng néi tinh toan, éng ngang vai
ong dirng (m),

S+ L théu cao clia 6ng ding thoat nudc, tinh tir diém

noi cac thiét bj bo tri cao nhat trong cong trinh dén diém udng

cong ctia dng ding (m).
SO 54 - 2024 2 3



KHOA HOC & CONG NGHE

ONG DUNG THOATNUGC ONG DUNG THONG HOI
) o o d]
e SANBETONG
77
- . . .  T— e |
ONG NHANH THOATNUGC
== —
CUT 135"~ i
| — i TRAN CIA
T = — - 1
| TE 135°
=+
e
I
T

i SANBETONG

222

Hinh 7. Sc d6 thong hai cho 6ng dirng thoat nu'dc
(01 6ng dirng)

- Trong mang lwéi thoat nuwdc cé thong hoi két hop thi
ta can tinh toan duwong kinh éng dam bao hai nhiém vu la
thoat nwée va théng hoi cho toan bé mang ludi thoat nwéc.
Néu dwéng kinh dng ding bé thi khong co tiét dién dé thu
va thoat khi cho mang Iwdi, nguoc lai néu dweng kinh éng
ding qua Ién thi kho trong viéc thi cdng va tang gia thanh
cbng trinh. Do vay trong mang lwdi thoat nwée co théng hoi
két hop thi viéc tinh toan dai lwgng chan khéng trong dwéng
éng 1a cuc ky quan trong d& dam bao dd an toan thoat nuwéc
cho cong trinh [5,6].

4. Giai phap thong hoi cho mang Iwéi thoat nwéc
4.1. Gidi phédp théng hoi cho céc tuyén éng ding thoét
nuwéc

Hién nay viéc théng hoi cho 6ng dirng thoat nuéc tai cac
c6ng trinh xay dwoc thiét ké, 1ap d&t kha da dang, phu thudc
vao tirng céng trinh va kinh nghiém ctia méi don vi. Cac gido
trinh, tai liéu, tiéu chuén, quy pham thiét k&, 14p dé&t ciing
chwa déy da...Do vay, dua trén cac kinh nghiém thyc tién va
ly thuyét co ban da dé cap, dé& xuit mot s gidi phap thong
hoi cho cac dng dirng thoat nuwéc nhu sau:

1- B6i vi hé théng mang Iudi thoat nuéc co 1 6ng dirng
(toan bd nuwéc th;é\i tw xi, tiéu, tdm, rra... tai 1 truc khu vé
sinh thoat vao 1 6ng dirng), hinh 7:

- Trén cac Ong ding thodt nwdc sé co cac diém dau ndi
VGi cac ong dung thong hoi. Dé& dam bao vi tri thong hoi
duwoc tot nhat, tranh pha’g v& khoa thuy lwc theo tinh toan va
cac n’ghién clru trwdc de cap tai chuwong 2; khoéng cach @l‘f
vi tri Ong rjhénh’thoét ’nu’é’c dd vao bng dirng thoat nwédc dén
djém dat ong nc“)i’véii ong dirng thong hoi khong nhé hon 4-6
lan dwdng kinh ong dirng thoat nwéc (hinh 7).

- Buwdng kinh éng ding va éng nbi théng hoi lay bang
d=0.5D;

~ - Tuy thudc vao chiéu cao clia cong trinh, khoang 4-5
tang bo tri 1 6ng noi tr Ong dirng thoat nwdc sang 6ng ding
théng ho’
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Hinh 8. Sc d6 thong hai cho 6ng dirng thoat nudc
(02 6ng dirng)

2- D6i voi hé théng mang Iui thoat nwoc co 2 6ng ding
(toan bd nwoéc théi tlr xi, tiéu dwa vao 1 ong dirng; nwée tam,
riba dwa vao 1 6ng dirng... tai 1 truc khu vé sinh), hinh 8:

- Trén cac Ong ding thodt nwoc sé cb cac diém dau ndi
Vi cac ong dung thong hoi. D& dam bao vi tri thong hoi
dwoc tot nhat, tranh phe’g v& khoa thuy lwe theo tinh toan va
cac n’ghién clru trivée de cap tai chuong 2; khoang cach gl‘f
vi tri Ong r)hénh’thoét ’nu’('yc dd vao bng dirng thoat nwérc dén
djém dat ong néi’vé’i ong dirng thong hoi khong nhé hon 4-6
lan dwdng kinh ong drng thoat nwéc (hinh 8).

- Buong kinh éng ding va éng néi théng hoi lay bang
d=0.7D;

~ - Tly thudc vao chiéu cao clia cong trinh, khoang 4-5
tang bo tri 1 6ng noi tr Ong dirng thoat nwdc sang ong ding
théng hot’

3- Déi v&i hé théng mang luéi thoat nwéc co 2 dng dirng
(toan bd nwéc thai tir xi, tiéu dwa vao 1 6ng dirng; nuéc tam,
rira dwa vao 1 6ng dirng... tai 1 truc khu vé sinh), hinh 9:

~Tuong tw nhw trvong hop o 1 éng drng thoat nudc va
1 0ng dng théng hoii.

- Trén cac 6ng ding thodt nwoc sé co cac diém dau ndi
Vi cac ong dung thong hoi. D& dam bao vi tri thong hoi
duoc tot nhat, tranh phég v& khoa thuy lwc theo tinh toan va
cac nghién clru truvd'c dé cap tai chwong 2; khoang cach toe
vi tri ong nhanh thoat nwdc dd vao éng dirng thoat nwéc dén
djém dat ong noi voi ong dirng thong hoi khong nhd hon 4-6
lan dwong kinh 6ng dirng thoat nwdc (hinh 9).

- Buong kinh éng ding va éng ndi théng hoi lay bang
d=0.5D;

- Tay thudc vao chiéu cao clia cong trinh, khoang 4-5
tang bo tri 1 Ong noi ttr 6ng dirng thoat nwdc sang ong dirng
théng hoi’

Tang trén cung clia éng dirng thoat nwéc co thé dau ndi
vao 6ng dirng thong hoi (hinh 10), sau d6 6ng dirng thong

)/l AP CHiKHOA HOC KIEN TRUC & XAY DUNG
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Hinh 9. Sc d6 thong hgi cho 6ng dirng thoat nu'éc (02 6ng

thong haoi)
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Hinh 10. Sc d6 6ng dirng thong hgoi vugt mai
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Hinh 11. Sc d6 thong hai cho 6ng nhanh, dng gop chinh thoat nuéc

hoi duoc kéo dai vwot mai, bé tri 1 clt quay xudng cach mai
0.7m.

4.2. Gidi phap théng hoi cho céc tuyén éng nhénh va éng
gop chinh thoat nuéc

Céc 6ng nhanh va éng gép chinh thoat nwéc trong cac
cong trinh thwong chay khong day, do vay phan trén cla
dinh éng ludn ludn 1a cac phan chira khi, hoi dwoc hinh
thanh trong hé théng. Viéc théng hoi khong dam bao, hodc
khong cé cac 6ng thdng hoi co thé dan dén cac hoi, khi quay
nguoc tré lai cac thiét bj vé sinh anh hwéng truc tiép dén moi
trwdng va cudc sbng.

Kinh nghiém tlr mét s cong trinh da xay dwng thuc té,
dé tai dé& xuét thdng nhat giai phap bé tri, 1p dat va thong sé
ctia dng théng hoi cho cac dng nhanh va éng gép chinh thoat
nwéc nhw sau, hinh 11.

- Bwdng 6ng nhanh hodc éng gép chinh thudng co do
déc 1-3% vé phia 6ng ding thoat nwéc, thu gom nwéc thai
tlr cac thiét bi vé sinh thudc nhanh thoat nwac do. Mdi khu
vé sinh cé thé c6 1 hodc nhiéu dwéng dng nhanh thoat nwéce.
Dau mdi 6ng nhanh hodc 6ng gop thoat nudc bé tri nt bit,
hodc 6ng thong tic dé thuan tién trong quéa trinh thong téc
éng khi bi sw cd.

- Tai ddu mdi dng nhanh, hodc éng gép bd tri 1 6ng
nhanh théng hoi ngay phia trén dinh dng nhanh thoat nwéc.
Ong nhanh théng hoi c6 d6 déc 0,5-1% hwéng 1én trén va
d4u ndi vao éng dirng thong hoi.

- Pwong kinh éng nhanh théng hoi (d1) Iy béng
d1=0.5D1; D1 la dwdng kinh dng nhanh/éng gép chinh théng
hoi.

(xem tiép trang 35)
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Bang 4. Bang so sanh cac thong s6 doi véi cac loai 6 ban

J 4 K, Ky kAoy K5 ox o (kN/em?) | Ana (cm) | Hy (kN/cm) H, (kN/cm)
1,0 0,16 0,42 0,42 0,895 0,895 3,46 0,192 8,85 8,85
1,5 0,27 0,373 0,662 0,94 1,386 5,45 0,324 13,7 4,13
2,0 0,352 0,29 0,73 0,88 1,45 5,74 0,422 14,34 2,18
>2 0,385 12,44 0,385 3,56
Hinh 2): Can kiém ching lai két qua clia cac gia tri trong khi
B 2 A 2 tl'nh toa"n ban san bang cac cong cu may tinh ho trg nhw
ox = L AKN/em®. | o ymg; Tov T 7,4kN/cm” phan mém SAP, ETABS...
x=0; y=L1/2; C6 thé ap dung cach tinh toan ban san 2 phuong vao

Do véng 16N nhat & gitra tAm:
Aoy = &ty =0,16x1,2 =0,192cm <[A] = 0,8cm

T (ng suét mang coxB va coyA, cac gia tri twvong &ng
cla lyc kéo
H, =o3t =8, 85kN/cm H —O'oytn =8,85kN/cm

ox 'n

¢, d. Twong ty b v&i cac he sb p=1,5 va y=2 c6 bang so
sanh sau:

T bang trén thay viéc tinh toan san moét phwong theo
cach don gian cho gia tri (’ngsuét (kN/cm2) thién vé& an toan
(12,44 so vé&i 5,74); Luc kéo (kN) nhd hon nhiéu (3,56 so voi
14,34); B6 vong (cm) nhd hon (0,385 so v&i 0,422).

5. Két luan va kién nghi

Viéc tinh toan san thép hai phwong tuy phire tap va
khé hon so v&i tinh san mét phwong tuy nhién lai cho thay
sw lam viéc clia san cling véi cac gia tri ’ng suét kéo & gitra
va cac mép tdm.Tinh toan san hai phuong cho két qua tiét
kiém vat liéu hon thong qua vi du trén.

cac bai toan & Viét Nam./.
1
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Hoi, Nha xuat ban khoa hoc va ky thudt Ha Noi - 1998.

3. Két cdu thép - Nguyén Tién Thu, Nha xudt ban khoa hoc va kj
thudt Ha Noi - 2010.

4. Két ciu thép - Vii Thanh Hai, Nha xudt ban khoa hoc va ky
thudt Ha Ni - 2006.

5. Tinh todn va thiét ké két cdu thép - Pham Huy Chinh, Nha xudt
ban xdy dung Ha Noi — 2010.

6. Thiét ké hé dam san thép, Poan Tuyét Ngoc, Nha xudt ban xdy
dung Ha Noi — 2010.
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8. TCVN 5575:2012 Két ciu thép - Tiéu chuan thiét ké

9. METAJUVIMYECKUE xoncmpyxyuu SJIEMEHTBI
xoncmpykyuii B.B. I'opesa, Mockea «Bvicuas wxonay 2004.

Giai phap thong hoi cho mang luéi thoat nuéc...

- Khi ¢6 nhiéu 6ng nhanh thoat nudc thi cac 6ng nhanh
théng hoi c6 thé néi lai VO’I nhau trwdc khi ndi véi ong dung
thoat nwéc. Bwong kinh ong nhanh théng hoi ndi véi 6ng
dirng thoat nwéc lay béng d1(max=0. 5D1(max) (D1 max) -
dwdng kinh 6ng nhanh/éng gép chinh 16n nhét trong khu vé
sinh hodc tdéa nha).

- Vat liéu cac éng nhanh théng hoi stv dung éng PCV,
uPVC, da@m bao thuan tién lap dat, thi cong va do bén cla
cbng trinh.

5. Két luan

S dung céac éng théng hoi cho hé théng thoat nwéc noi
chung va mang lwgi thoat nwéc ndi riéng trong cac cong
trinh xay dwng da dem lai nhiéu hiéu qua, loi ich, d@m bao
maéi trwérng va an toan cho hé thdng va céng trinh nhw da dé
céap trong nghién ctru; tuy nhién cac néi dung vé théng hoi
nay chwa dugc dé cap thanh hé théng, chwa cé cac co sé rd
rang; cac don vi tw van thiét ké, thi cong va quan ly thwc hién
ndi dung nay cha yéu do ty tim hidu, tw nghién ctru tiv thyc té
ctia mdi cong trinh, méi doanh nghiép hodc cac don vi tw hoc
héi kinh nghiém 1&n nhau. Qua nghién cru nay da giai quyét
dwoc mot sb ndi dung chinh vé gidi phap va tinh toan, thiét

(tiép theo trang 25)

ké hé thdng thong hoi cho cac hé thdng thoat nwédc trong
cbng trinh xay dwng; dac biét la cac céng trinh cao tang, doi
hdi chat lwgng méi truéng cao./.
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