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NGHIEN CUD ANH HUGNG
CUR CAC YEU TO DAC TRUNG BE MAT LUU VUC TdI LUU LUONG
TINH TOAN CONG TRINH THOAT NUGC TREN DUUNG

Tém tit: Bai bao khao sat anh
hudng cua cac yéu té dac treng

| bé& mat lwu vye, nhu 48 dc‘)c suon

| leu vy va long sudi (Jy Jy)» GC
treng nham suon déc luu vige va

| long sudi (m_, m,), tinh tham i cia
mat dém lwu vire tGi lru lugng tinh
todn cong trinh thodt nwéc nhd
clia duwong.

 Abstract: This paper investigates

the influence of the surface
characleristics of the basin, such as
the slope of the basin and stream
bed (J,, J,), the characteristic
roughness of lhe basin and stream
bed (m,, m,), the permeability of
the basm buffer (i) to the calculated
flow of small drainage works on the
road.

Tir khoa: lvu vre, mat dém, cong
trinh thoat nwéc, dudng giao
théng.

1. Mil DAV

- Bac treng cho bé mat lvu viee la
céc yéu t6 vé dja hinh, dia mao, dia
chét thd nhuwang. Trong tidu chuan
thiét ké TCVN9458:2013 {1], luu
lwgng tinh toan Q cda cong trinh
thoat nwoc trén duong dugc xac
dinh theo céng thirc cudng 66 gidi
han (1).

O=A,pH, FS5 @

Trong cong thuc (M. A.H la
cac tham s6 vé mua. Déc lm-ng
cho Iwu vy 1a dién tich lwu vire F,
46 déc swon luu vyce J,,, 6 déc
long s8ng sudi chinh J,, déac treng
nham swon lwu vuc m,,, dic trung
nham long song subi chlnh m, va
cudng do thdm i. Dién tich qu e
F dé dang xac dinh dwoc qua phép
do chinh xac trén ban dd ty 1& pho
hgp, con cac thong s6 nhw J_, Jy.,
m g, My , i dwere tinh binh quan cho
loan qu vigc nén do chinh xac phy
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thudc nhiéu véo yéu té chii quan,
can than cla nguwdi tinh vi vay
duoc nghién ciru khao sat.

2. M0 HINK KHAO SAT
- Nhém 1: cac théng sé dau vao cb
dinh ctia mé hinh, gém.

+ Lwu virc c6 dién tich F = 2,94
km?; c6 2 swdn déc

+ Long sui hinh thang, 8, =2m,
mai déc 1/1

+ Chiéu dai léng sudi chinh L,
=3,28 km

+ Téng chidu dai cac sudi nhanh
Sl =0km

+ H8& sb anh huwdng clia ao hd,
dam lay 5 =1

+ Tén that ban ddu do thAm wot,
cb cay, 1&p phu thye vat gity lai Z
=2,5mm (4t it)

+ Hé s phan bb mua khéng déu
y=1
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Cht ngang 1ong subi
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Hinh 1: M6 hinh khao sat
- Nhom 2: cac thong sb cha thay
ddi, s& dwoc ghi gia tri kém theo
cac b thi bidu dién két quad khao
sat, gém.

TS. NGUYEN ANH TUAN
Dai hoc Gigo théng van tai

+ Do doc binh quan swon déc lvu
Ve J

+ D¢ déc trung binh long subi
chinh J,

+ Théng sé dic trung cho nham
swon déc lvu vize m,

+ Théng sé déc treng cho nham
long suéi chinh m,

+ Cwong do thAdm binh quan i

- Sé lidu mua: dugc thu thap thyc
té tai tram khi twong & khu vyc
khao sat, cung cAp b&i Trung tam
Khi tugng thly van Quéc Gia,
duoe xt ly ra két qua nhu trong
Phy lyc 3 cua tar lidu [3], thn suét
thiét ké duoc tinh & p = 4%.

Phuwong phép giai: sl dung
phuong trinh cén béng lwong
nuwdc, day 1a phvong phap chinh
xac, ding khao sat dé c6 két luan
tin cay. Co s& cla phuong phap
|& dinh luét bao todn vat chét, theo
d6 tai bAl cv thn didm nao ké
te khi bat ddu c dong chay cho
toi khi nuwoc chdy hét, lwu lwong
qua cbng lrinh dvoc xac dinh dya
vao phurong trinh cln béng Iwong
nwéc (2).
+W-W, =W,+WQ (2)
W - 1a téng thé tich dong chay trén
lwu vue
W, -la thé tich dong chay & swon
doc Iwu vire
W, -1a lhé tich dong chay & long
song SUOI

W, - la thé tich dong chay qua

¢ong trinh thoat nuwérc.
+ Chi tiét va cach giai phuong trinh
(2) theo huéng dan trong tai liéu
[2]. Phwong trinh nay duoc giai
béng cach tinh the dan, trong bai
bao viéc tinh 13p dwoc thyc hién
béng ham Goal Seek cta Excel.
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3. KET QUA KHAO SAT VA BAN LUAN

3.1. Anh hwong cua 85 déc dja
hinh lwu vwe.

- Trong tiéu chuén [4), khi tinh toan
luu lvong Q cua cong frinh thoat
nwoc, dé doc dia hinh luu vige
duoc thé hién qua 2 thong sb: o
déc clia suon lvu vyc J_, va 6
déc cia ldng séng sudi chinh J,.
Gia tri J,,, J, dwoc tinh binh quan
cho toan luu virc nhw sau:

+ D) déc suon lvu wye J: duoc
tinh theo trj sé trung binh cia téi
thidu 4 - 6 didm xac dinh do déc
theo hwéng déc nhat.

+ D6 déc long sudi J,: Gugc tinh
trung binh cla cac doan thay adi
a6 déc cua 1dng sdng sudi.

J+(ij M+ g+, 100 (%)

(4l 4+ +0)

- D9 déc ciia swon lvu vye ) anh
hudng @én téc @d tap trung dong
chdy trén swon déc. Luu vige €o
swon cang dbc thl tde @6 tap trung
dong chay trén swen ddc cang 1on
lam thoi gian tap trung nwoc vé
cong trinh cang nhanh va nhw vay
Jam Q ting, dbng thai cwdng suét
1G bién dbi ciing nhanh hon, Hinh 2
thé hién didu nay. |

- D$ déc clia long song sudi chinh
J,, anh hudng dén téc 46 tap trung
dong chay trong séng. Long séng
subi chinh cang déc thl téc d6 tap
trung dong chay trong sdng sudi
chinh cang I&n lam thoi gian tap
frung nwéc vé cong trinh cang
ngén va lam Q tang, déng thi
cutrng sudt I bién d@di ciing nhanh
hon, Hinh 3 thé hién diéu nay.

- 8o sanh Hinh 2 va Hinh 3 cho
thy anh huéng ctia 8 déc téng
suéi J, 16n hon &nh hudng cua do
dbc suon luu vire J @éngiatriQ.
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Hinh 2: Anh huding cda d6 dbc swon luu vue J
dén luu luong tinh toén Q

m =0,5 (b& mat phang kha nhén)

= 11 (long sudi on dinh, kha sach,
dibu kién nudc chdy trong 66i thuan
lon)
i=0,1mm/ph (d&t g&n nhir khdng thim)
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Hinh 3: Anh huong cla d6 déc long subi chinh J
dén luu lwong tinh toén Q

i=0,1 mm/ph (d4t gan nhu khong thém)

—

3.2. Anh hwong ciua dic diém
dja mao bé mit lwu virc.

- D&c trung dja mao bé mat luu
vire hinh thanh bdi cac yéu t6 nhw
16p phi bé mat lwu vire, @o, hd,
dim 13y trén lwu virc. Lop phi bé
mat leu vire co thé 1 vat liéu nhe
mét dwong nhyra, bé tong xi mang,
gach 1at he, 34t nén.... (d6i voi luu
vire clia dudng trong db thi) hodc
12 16p phu thyee vat rieng, cb cay,
rudng, vwon, dat trong, ... (ddi véi
lwu vye coa dudng ngoai @b thi).
Ao, hé, 8am Iay trén luu viye gitr lai

mét phan nuwée mua roi xubng nén
lam gidm luu legng dong chay. Dja
mao bé mat lwu vyc anh hudng &
2 yéu t6 la thevi gian tap trung nudc
vé cong trinh va tdn thét dong chay.
Anh hiréng t8n that dong chay cua
dia mao sé duoc xem xét trong
myc 3.3 (ciing voi hd sé tham i).
Anh huéng téi thot gian tap trung
nwoc cua dia mao dugc thé hién
béing dac trung nham bé mat luu
vyc, bao gdm ddc treng nham bé
mat swen déc m_, va dic trung
nham I6ng song suéi chinh m,.
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- Trong tiéu chuan tinh toan [1], ddc
tneng nham m,, m, duroc tinh binh
quéan cho toan lru vire, la nghich
ddo clia hé 86 nham n_, n,.

+ Hé sb nham bé mat swon déc
lbu vye n_: chia nhé dién tich
lwu vire thanh nhing phan dién
tich c6 cung hé s6 nham, khi nay*
St s,

Mo = v my = ybin |3
hé sb nham cta phgh swom déc
Iwu vire ¢ dién tich f vaF = Zf l1a
dién tlch lwu vire,

+Heé sé nham long séng sudi chinh
n,: chia chiéu dai séng sudi chinh
thanh tng doan co cung hé sb
S
nham, khi nay: », == Va m =—
, vOi n% 14 hé b nh%m coa doah
sdng SUSi chinh ¢6 chibu dai I*
val, =z d chiéu dai séng sudi
chinh.

- P&c treng nhadm bé mét suon
déc m,,: phu thude vao 1&p phi bé
mét Iy vure, loai vat liu 1am 1&6p
phu, tham phu thye vat, co cay, dé
bang phang cta bé mat luu vire,
tinh trang s dung d4t trén Iwu
vie,... Béc treng nhdm cla swon
dée Iu vige anh hwdng dén tée do
tap trung dong chay trén swon déc.
Swan déc lwu vee ¢6 @6 nham
cang nh, e m, cang 1n thi téc
d6 tap trung dong chay trén suon
déc cang lon, 1am théi gian tap
trung nudc v& cong trinh cang
ngén va nhw vay lam tang Ivu
leong Q, Hinh 4 thé hién Giéu nay.

- Déc trung nham cula ldng séng
sudi chinh m,: phu thuoc véo dac
giém Ibng sbng subi chinh nhw
16ng sang subi thing hay quanh
co, long song sudi sach hay co
nhigu cd moc, nhiéu d4, nuéc chay
thwong xuyén hay khéng thuong
xuyén, didu kién nudc chay thuan
loi hay tic nghén,... Bic trung
nham cua long séng sudi chinh
anh hudng dén téc @6 tap trung
dang chay trang song. Long séng
sudi chinh ¢6 d6 nham n_ cang
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Hinh 4: Anh hu'dvng ctia nham swon déc luu vy m,,
dén luu heong tinh toén Q
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m, = 11 {lang sudi dn dinh, kha sach,
didu kién nuéc chay twong déi thuan
i
i=0,1 mmiph (G4t gan nhw khong thém)
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Hinh 5. Anh huding cte nham 1ong subi mg
@én leu hegng tinh toén Q

m = 0,5 (b& mt phing, kh nhan)
m,=7-25
i= 0 1 mmiph (d4t g&n nhr khang thdm

nho, tirc m, cang lén thi tbe dé
tap trung dong chay trong séng
sudi chinh cang 1&n lam thori gian
tap trung nudc v& cong trinh cang
ngén va nhu vay lam luu lugng Q
tang, Hinh 5 thé hién diéu nay.

- So sanh Hinh 4 va Hinh 5 cho
thdy: dbi véi lvu wre nhd, @nh
hwéng coa nham long séng sudi
chinh dén Iwvu lwgng tinh toan
Kkhéng 1on va phirc tap bang anh

hudng cla nham swén déc luu
vie.

3.3. Anh hwéng cla diéu kién
dja chét thd nhuwong.

- Pidu kién dia chét thé nhudng
clia lwu vige quyét dinh @én lvong
tén thét nréc mua do thdm. Tham
14 qua trinh nwdc mwa tham nhap
vao cac lop phi bé mat va dat, anh
huéng tryc tiép dén qua trinh hinh
thanh dong chay trén luu vye. Co
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nhiéu yéu t& anh hudng dén qua
trinh thdm nhw: d thadm nuée, do
x8p clia lép phti bd mat, loai dAt,
loai I&p phi b& mat, 36 4m ban
dau clia d&t, d déc clia bé mat
lwu vye, cwong @ mua, thei gian
mua,. .

- B&c trng cho tinh thédm la cuong
d6 th&m i. Trong tiéu chuan tinh
toan [1]. cuwéng @6 thdm i duwoc
tinh binh quan cho toan Iwu vic,
theo d6 lvu vire dwoc chia thanh
nhitng phan dién tich co cling gia
trl cudrng @6 tham va gia trj cuong
d6 tham trung binh cla luu virc
dwoc tinh theo céng thire:
F

i=

V&i i) 13 cuong a6 thdm cia phan
dién tich lu vire q vaF = ZfJ I& dién
tich lwu vige. T& curdng @6 thdm
i, phan ra cap dat theo cwdng do
thdm rdi tra ra h& s& dong chay
¢ trong céng thire (1) @8 tinh tuu
Irong Q ctia c8ng trinh thoat nudce.

- Anh hudng cba cudng db tham
i dén lvu lvgng (inh 10dn Q theo
quan hé ham sé ma, khi cuong
d6 thdm i cang 16n thi lvu lveng

tinh todn Q cang nho va nguoc lai,
quan hé nay lai chju anh hudng
clia ché dé mua tng ving, Hinh
6 thé hién rd didu nay.

- So sanh cac Hinh 2, Hinh 3, Hinh
4, Hinh 5, Hinh 6 cho thay thdm
duoc coi 1a nhan t6 mat dém cé
anh hurdng quan trong va lon nhat
dén dong chay |d (hay gia trj luu
Irgng tinh toadn Q) cla cong trinh
thoat nwére nho trén duwong.

4. KET LUAN VA KIEN NGH.

Sau nhan té mua thi cac yéu t6
mat dém clia lvu vyc 1a nhan 6
quan trong thir hai anh hwdng dén
lvu lwgng dong chay 10 tinh loan
cla Itu vire nhoé cba dudng. Néu
coi mua & nhan té quyél dinh sw
li¢m tang clia dong chay I (sinh ra
déng chay) thi cac yéu tb mét dém
cla lvu vigc s8 1a nhan t6 quyét
dinh @5 1on cua dong chay Id cua
lwu vige nhd cta dudng.

Cac yéu tb dic treng cho mat dém
lwu vee nhw J, Jom,, m, i cod
anh hudng quan trong 61 gia tri
lwu weng tinh toan Q cda cong
trinh thoat nwdc nho trén duéng.

Khi tinh toan & tiéu chudn [1}, cac
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Hinh 6: Anh hiong cua cuong dé thdm i dén luu luong tinh toan Q
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Théng sb nhém 2 clia Hinh 6
J,,= 200%0
UL = 10%0
m,,= 0,5 (bé m3t phéng, kha nhén)
m_ = 11 (ldng sudi 6n dinh, kha sach,
dieu kién nuéc chdy twong déi thuan
loi)
i=0,02 - 1,5 mmiph

théng sé nay dugc tinh binh quan
cho toan lwu vige do vay can phai
quan tam nang cao m&c do chinh
xac khi do dac xac dinh chang, vi
du khixac dinh J_, nén ldng cutng
56 diém dsc trwng xac dinh d6 dée
frén luu vigc dé nang cao mure dg
chinh x4c, khi xac dinh J,, nén chia
long séng sudi thanh nhidu diém
thay 88i d6 déc d@é phu hop nhét
véi thyc té, khi xéc dinh m_, m,,
i c&n phan chia thanh nhidu viing,
nhigu doan nhd ¢6 clng tinh chét
@& c6 duge do chinh xac cao,...,
nhur vay sé cé dwoc gia i Iru
Igng tinh toan Q chinh xéc phuc
vu cdng tac thiét ké cong trinh thoat
nuwéc nhd duing giao thong. m
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