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AT LIEU

Xac dinh hé s6 ton thit thiy luc tai hé ga cta tuyén cdng thoat nuéc mua

Nguyén Thanh Mau'
1Khoa KTHT&MT D6 Thi, Pai hoc Kién tric Ha Noi

TOM TAT
Muc tiéu ciia tinh todn thiy li'c mang lwéi thoat niée mura 1a dé xac dinh dwgc cac thong sb ki thuét nhw

TU KHOA

Tén thit ning lugng

Hé s tbn thét

H6 ga

Mang luéi thodt nudc mua

dwdng kinh, d6 déc, vén téc... cho cac doan cdng va cic cong trinh lién quan véi yéu ciu dat hiéu qua cao
nhét v@ kinh té, k§ thu4t va quan 1y van hanh toan hé théng. D& dat dugc muc tiéu ndy, ngudi thiét ké,
trude hét phai 1ap va mé phéng duge sat thye nhit nhitng dién bién thiy lyc trén mo hinh giéng nhu dién
bién ctia né ngoai thuc dia, sau d6 tién hanh phan tich, danh gia va diéu chinh dé x4c dinh dvgc mot mang
lwdi téi wu nhat, déng thoi xay diyng nhitng kich ban sé xay ra trong twong lai nhim kiém soat, han ché rui
ro. Mot trong nhitng yéu t§ dé ¢am bao cho cong tac tinh todn, mé phong thiy e mang lwéi dat yéu cAu
12 phai xac dinh duoc ding, di cac loai tén thit ning lwvgng dong chay. Hién nay trong tinh toan thiy luc
mang ludi thodt nudc mua do thi & Viét Nam, nguoi thiét ké hoic cho r:?mg ton thét cuc bb tai ga chiém ty
18 nho so v6i ton thit ma sat doc tuyén nén bé qua hoic 12 14y hé sb tén thit gin diing theo nhitng didu kién
gia dinh ma chita c6 nhitng co' s& khoa hoc rd rang dé xac dinh thanh phin nay va tt nhién 13 két qua tinh
todn, mé phong cling chwa dat duge do tin ciy cao. Bai bdo nay d8 xuét co s6 xéc dinh hé sb tdn that cuc

bb tai cic hd ga dé 4p dung trong tinh toan, mé phong mang lwéi thoat nde mura,
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The objective of hydraulic calculation of rainwater drainage network is to determine technical parameters

KEYWORDS

Energy loss

Loss factor
Manhole

Rainwater drainage network

such as diameter, slope, velocity... for culvert sections and related works with required efficiency. highest
level in economics, engineering and operation management of the whole system. To achieve this goal, the
designer, first of all, must make and simulate as closely as possible the hydraulic behavior on the model
like its happening in the field, then analyze, evaluate and adjust to determine the most optimal network,
and at the same time build scenarios that will happen in the future to control and limit risks. One of the
factors to ensure satisfactory calculation and simulation of network hydraulics is to correctly and fully
identify all types of flow energy losses. Currently, in the hydraulic calculation of urban stormwater
drainage network in Vietnam, the designer either thinks that the local loss at the station accounts for a
small percentage compared to the friction loss along the route, so either it is ignored or the coefficient is
taken. Approximate loss under assumed conditions without clear scientific basis to determine this
component and of course the calculation and simulation results have not achieved high reliability. This
paper proposes a basis for determining the local loss coefficient at manholes to apply in the calculation

and simulation of the rainwater drainage network.

1. Mo diu

Muc tiéu ctia tinh toén thity Iic mang lw&i thodt nuée mua 1a dé
xac dinh dugc céc thong sb ky thuat nhv duong kinh, do déc, van téc...
cho céc doan céng va céc cong trinh lién quan véi yéu ciu dat hiéu qua
cao nhét v& kinh té, k§ thut va quan 1y van hanh toan hé théng. D& dat
duwge muc tiéu ndy, ngudi thiét ké, trude hét phai 1ap va mé phong
duogc sat thue nhit nhitng dién bién thuy lyc trén mé hinh giéng nhu
dién bién ctia né ngoai thyc dia, sau d6 tién hanh phén tich, danh gia
va diéu chinh dé xac dinh dwgc mot mang lwdi téi wu nhit, ddng thoi
xiy dyng nhitng kich ban sé xay ra trong twong lai nhim kiém soét,

han ché rai ro.

*Lién hé tac gia: tmnguyen2008@gmail.com
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Mot trong nhitng yéu t6 ¢é dam bao cho cong tac tinh toin, md
phéng thity e mang 1udi dat yéu cu 12 phai xdc dinh duge ding, du
céc loai tén that ning livgng dong chay. Hién nay trong tinh toan thiy
lwc mang 1uéi thoat nuée mua do thi & Viét Nam, ngudi thiét ké hoic
cho ring tén thét cuc bo tai ga chiém ty 18 nhé so v&i tén that ma st
doc tuyén nén bo qua hoic 12 14y hé s6 tdn thit gin diing theo nhiing
didu kién gia dinh ma chwa ¢6 nhitng co s& khoa hoc 16 rang dé xéac
dinh thanh phin nay va tit nhién 13 két qua tinh toan, mé phéng ciing
chwa dat duge d6 tin ciy cao. Bai bdo nay d& xudt co s& xac dinh hé sb
tdn thit cuc b tai cdc hé ga dé 4p dung trong tinh todn, mé phéng

mang luéi thodt nudec mua.
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2. Co s& nghién citu hé sb tdn thit cuc bd tai hd ga ciia cbng thoat
nudc mua

Tén thit ning lugng dong xay ra tai hd ga vé mit ban chit 1a do
dong chay tit trong cdng vao ga bi m& rong, tiép theo 1a do su co hep
dong chay tit trong ga vio cbng ra, ngoai ra con do sy xung dot tic
dong 14n nhau giita cic dong chay vao, ra trong ndi bo ga.

Pé nghién ctiu, chiing ta xem xét tén thét ning lvong dong chay
xay ra tai mot hé ga thodt nudc trong tredng hop chay ¢6 ap dugce thé
hién nhv Hinh 1 sau day:

1 2
BoL ! |
N
==
Céng vao Céng ra
(Di) (Do)
1] 2]

Hinh 1. M6 ta tdn thit ning lwgng dong chay xay ra tai ga céng thoat mudc.

Theo Hinh 1, EGL l4 duwdng ning lwong toan phin cta dong chay
qua ga, tring v&i myc nudc trong ga; H, 1a tdng tén thét thiy Iyc ctia
dong chay qua ga, cha yéu 1a xay ra tai ctta céng thuwong Iwu (Cong
v20) va clta cbng ha lvu (Céng ra) clia ga.

Co s& x4c dinh ton that cuc bd H, la:

Hy = ot b
Trong d6:
- lahé s6 ton thét cuc bo xay ra tai ga cbng, phu thudc rit nhiéu yéu
t6 nhu: kich thude cbng, ga, van tdc dong chay, géc chuyén huéng,
muc nwée gitta cdng thwgng Iwu va cbng ha lvu...;
- v: 12 van téc dong chay trong cbéng ha liu tai mit cit ngay sau khi ra
ton that (Mit cit 2-2 theo Hinh 1).

Tit cong thic (1) ching ta thiy ring méu chét cAn nghién citu
chinh hé sé ton that cuc bd ¢, theo cac diéu kién bién twong Gng v6i

nhitng treong hgp xay ra trén mang ludi.
3. Xac dinh hé sb tén thét cuc bo tai hd ga cuia cdng thoit nuéc

Dé xéc hé s6 tdn thit cuc bb tai ga Ce» tac gia d xuét st dung két
qua nghién cifu ctia Co quan quan 1y dudng cao tbc lién bang (FHWA),
Mgy. Phuwong phap luan cta nghién citu nay 1a xy dyng mot cong thitc
chung 4p dung duoc cho tit ca cic truong hop co ban xay ra bing cach
st dung mot hé s6 tén that ban diu Co nhan v&i cac hé s6 hiéu chinh C;
twong ng cho cac didu kién bién anh hwéng. Tite 1a:

Cg = Go-Cp- Ca-Cq-Cp-Cs )
Trong d6:
+ Co: 12 hé sb tén that ban dAu:
b b 0.15
S =013 (1=sin6) + 14 (D—o) .siné 3)

Véi:

- b: 1a duong kinh tiét dién ngang ctia hd ga (Xem tiét dién hé ga 1a
tron), (m);

- Dy: 1a dwding kinh c¢bng ra, (m);

- 0: 1a géc hop béi hudng cdng vao va cbng ra tai ga (Xem so dd 2).

Cong vao

(Dwomg kinh Di) .

 (Puong kinh Do)
Hinh 2. Mb ta quan hé giita huwéng céng vao va cbng ra tai ga.

+ Cp: 12 hé s6 hiéu chinh duwong kinh céng (Chi 4p dung cho dong chay
c6 ap):

G =(2)’ “@
Véi:
- Dy: 14 duong kinh céng ra, (m);
- D;: 1a dwong kinh c¢bng vao, (m). C, dwgc tinh bing céng thite (4) khi
ty 1& d6 sdu muc nudc trong ga véi duwdng kinh cbng ra, (d,,/Do) 16n
hon 3,2 (Xem Hinh 3). Con khéng thi C, dwoc 14y bing 1.

Hinh 3. Mo ta d6 sau muc nudc trong ga (dy,).

+ Cg4: Hé s hiéu chinh vé d¢ sau dong chay:
d 0,6
Ca=05.(22) ©)
Véi:
- dp, : 12 d0 sdu muc nudce trong ga, (m);
- Dy: 1a dwong kinh cbng ra, (m). C4 chi ¢6 y nghia trong céc trudng hop
dong chay vao ga dang tu do hoic 4p suit thip & mic d,,/D, nhé hon
3,2. Trong trudng hop ty 18 nay 16n hon 3,2 thi C, duge 14y bing 1.
+ Cy: Hé s6 hiéu chinh twong dbi giita dong chay trong céng dén dang
xét ton thit va cbng ra, dugc xac dinh bing cong thic:
Co = (1 - 2sin6). (1 - g—;)m +1 )
Véi:
- 0 : 14 géc hop boi huéng céng vio dang xét thit i va huéng cbng ra
tai ga;
- Q; : 1a Ivu lwong ctia cdng vao dang xét thit i, (m?/s);
- Qp : 12 lvu Iwgng cta céng ra, (m3/s).
Qua céng thic (6) thiy ring trudng hop tai ga chi c6 mét cdng
dén va mot céng di thi Q; = Q, thi hé sé Co = 1. Ngoai ra truong hop

JOMC | 31



Tap chi Vat liéu & Xdy dung Tdp 12 $6 04 ndm 2022

g6c 6 =180°, tifc 1a cbng dang xét thif i va cdng ra thing nhau thi hé
$6 Co = 1.
+ G, lahé s6 hiéu chinh do téc déng ctia dong chay trong cng nhanh
dén dong chay trong céng chinh, dwgc xdc dinh bing cong thic:
6 =1+02(5) (52 %)

Véi:
- h: khoang cé4ch theo phuiong thing ding tinh ti¥ cao d6 muc nuiée
trong cdng nhanh dén tdm ctia cdng ra, (m);
- dyo: 12 d0 sdu myc nudce trong ga, (m);
- Dy : 1a duong kinh céng ra, (m);

Hé s6 hiéu chinh chi 4p dung khih > d,,,. Néu khéng, gia tri ctia
C, bing 1,0.

+ Gy: Hé s6 hiéu chinh phu thudc vao long dan trong ga.

Bang 1. Hé s hiéu chinh

, " Hé s6 hiéu chinh
Kieu long dan — - -
Chay c6 ap Chay khong ap

Pay ga phing hoic ¢6 phin
~ ve p 8 1os P 1,00 1,00
16m cha can
Long dén trong ga bing ¥

8 § 82 bang 72 0,95 0,15
duong kinh
Long dan trong ga bing

N . 0,75 0,07
duong kinh
Ghi chii: Chdy c6 dp khi: di,,/ D, = 3,2; Chdy khong dp khi d,/ D, < 1

Luuy: pé ap dung dugc céc cong thiic (4), (5), (7) Ao sdu muc nudc
trong hé ga d,, ban diu dugc liy gin ding bing khoang cich theo
phuong thing ding tinh tit dwdong EGL tai mit cit 1-1 (Theo so dd 1)
ctia cbng vao dén day cbng ra, sau d6 tinh lip theo phwong phap gin
dting dAn dé x4c dinh dvoc gia tri ding.

Ngoai ra, & budc thiét ké so bd c6 thé 14y hé sb (, theo céc két qua
thuc nghiém nhu sau:

Bang 2. Hé sb ton thét theo thuc nghiém

Chu tric tai hé ga Heé sb ton that Ce

Céng vao thing géc véi cbng ra 0,50

Céng vao hop véi cong ra 1 géc

90° 1,50
150° 1,25
135° 1,10
112,5° 0,70

4. Két qua va thao luan

S6 Iwgng ga trong mot tuyén thoat nuée mua tit dAu tuyén dén
cita xa thudng kha nhiéu nén tdng tdn thit ning lwong dong chay cuc bo
tai cdc hé ga sé chiém mot ty 16 déng ké so v&i tén that do ma sat, anh
huwéng dén kha ning tiéu thoat, nhit 13 trong didu kién mife nudc tai cita
xa dang cao. Piéu nay, néu bi bé qua hoiic thire hién theo nhitng sb lidu
s0' bd s& 1am sai 1éch két qua tinh todn, mé phong va cudi ciing 12 anh
huwdng dén hiéu qua vé kinh té, ki thuit va quan 1y van hanh hé théng
nén can phai dugce tinh todn dy da, ¢ co s& khoa hoc.

S@ dung cac cong thitc tir (1) dén (7) @@ xuét trén day lam co s&
tinh todn tén that thay lwc cuc bo tai ga trong mang lwéi thoat nwée
muta, ddng thdi tiép tuc nghién cttu phat trién dé c6 thé hoan thién va

giai quyét duoc nhidu diéu kién bién hon.
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