ANH HUGNG CUA BUGC THOI GIAN MUA THIET KE
PEN KET QUA TIiNH TOAN HE SO TIEU THIET KE

Nguyén Tuin Anh*

Tom tat: Bai b&o ndy gidi thiéu két qua nghién ciu ddnh gid dnh hwéng ciia budc thoi gian
muea thiét ké dén két qua tinh hé so tiéu cho cac ving néng nghiép, néng thén. Két qua nghién Ciiu
cho thdy, budc thoi gian ciia mé hinh Muea tiéu thiét ké cé anh hwéng 1om dén két qua tinh todn hé
so tiéu thiér ké. Khi gid tri bude thoi gian tang 18n thi gia tri hé sé tiéu thiét ké ciia cdc doi twong
gidm xudng, mirc dé giam hé sé tiéu Cia cdc doi twong khéng phdi 1a 10a 16n hon mikc @6 gidm hé
S6 tiéu Cia lia. Nghién ciru da thiét Idp dwoc mét bang tra gid tri K 14 ty sé giita hé so tiéu thiét ké
tink theo buée thoi gian 1h va hé sé tiéu thiét ké tinh theo budc thoi gian 13 Ingay. Két qua nghién
Citu ndy €6 thé duwoc g dung dé xdc dinh leu hrong tiéu thiét ké img véi mé hinh mua gio ciia cdc
cong trinh tiéu khi biét hé s6 tiéu thiét ké tinh theo mé hinh muwa ngay.

Tir khoa: Buwéc thoi gian, mwa thiét ké, hé sé tiéu thiét ké.

1. MO PAU

Budce thoi gian (hay con goi la thoi doan) cta
mua thiét ké 1a khoang thoi gian ma trong d6
cuong d6 mua duoc coi 1a khong d6i. Trong
thuc té hién nay, khi tinh toan tiéu cho d6 thi
thudng chon budc thoi gian mua thiét ké 1a 5,
10, 30 hay 60 phut tuy theo quy mé luu vuc,
con khi tinh hé s6 tiéu va Iuu luong tiéu cho
ving ndng nghiép hodc vling hdn hop nong
nghiép va khu dan cu thuong chon budc thoi
gian mua thiét ké 12 01 ngay. Viéc chon budc
thoi gian mua thiét ké bang 01 ngdy s& din dén

Ving lda
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két qua tinh toan luu luong tiéu thiét ké cia cac
cong trinh tiéu nhu kénh, cdng, tram bom thién
nho va khong dam bao an toan chdng ngap lut
néu nhu c6 doan kénh tiéu di qua khu dan cu
hay bo kénh két hop dudong giao thong ma ¢
yéu cau mua gio ndo tiéu hét gio d6 (xem hinh
1), vi du nhu kénh tiéu chinh cta: tram bom
Hiru Hoa huyén Thanh Tri, tram bom Thac Qua
huyén Pong Anh, tram bom Phu Pong huyén
Gia Lam va nhiéu hé théng tiéu khéac thudc
vung ngoai thanh Ha Noi ciing nhu nhirng dia
phuong khéc.
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Kénh két hop duwong
giao théng

Hinh 1. So' d6 mét hé thong tiéu c6 kénh tiéu két hop dwong giao théng (TB: tram bom)

'khoa Ky thudt Tai nguyén nuéc, Dai hoc thiy loi
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Vi vay, viéc lya chon budc thoi gian mua
thiét ké hop 1y dam bao kinh té, k¥ thuat can
duoc nghién cru, thao luan.

Bai bao nay trinh bay két qua danh gia anh
hudng ciia budce thoi gian mua thiét ké dén két
qua tinh toan hé s tiéu cho ving hdn hop nong
nghiép va phi ndng nghiép thudc ngoai thanh
Ha Noi va trén co so d6 thiét 1ap mdi quan hé
giita hé so tiéu tinh theo md hinh mua gio va md
hinh mua ngay.

2. CONG CU VA PHUONG PHAP NGHIEN
CUU

- S6 liéu mua

Str dung s6 liéu mua gid cia tram khi tuong
Lang, Ha Noi trong 20 nim tir nim 1985 dén
nam 2004.

- XAy dung cac md hinh muea thiét ké

Theo [3], [7], khi tinh toan hé sé tiéu thiét ké
cho cac ving trong lua hay cac ving hdn hop
lGa, hoa mau, thé cu, khu cong nghiép,...6 khu
vuc Ha Noi, nén chon tong thoi gian cia tran
mua thiét ké bang 05 ngay va thoi gian tiéu 1a
07 ngay. Vi vay trong nghién ctru ndy, bén mo
hinh mua tiéu thiét ké dugc xem xét déu c6 tong
thoi gian mua 1a 5 ngay, voi cac budce thoi gian
khac nhau la: 1h; 6h; 12h va 24 gio. Cac md
hinh mua thiét ké nay déu duoc xac dinh theo
phuong phap thu phong tir tran mua dién hinh
dia trén s6 liéu mua gid tai tram khi tuong
Lang, Ha Noi.

- Tinh toan hé sé tiéu

Hé s6 tiéu 1a luu luong tiéu tinh cho mot don
vi di¢n tich luvu vyc ti€u, thuong tinh béng
I/sfha. Hién nay phuong phap tinh hé sé tiéu
duoc gidi thiéu trong tai liéu [1] van dugc ap
dung phd bién trong tinh toan quy hoach tiéu.
Theo d6, la va cac d6i twong khac nhu hoa
mau, thé cu, duong sa, khu cong nghiép.,...duoc
xac dinh nhu sau:

a. Tinh toan hé sé tiéu cho lGa:

* Phuwong phap:

Duya trén phuong trinh can bang nuéc cho 6
ruong lua co dién tich 01 ha:

Pi- (hoi + Qo)) =ai—ai1 (1)

Trong do:

- P; 1a lugng mua roi xudng rudng laa trong
thoi doan At (mm).

- hoi 1a lugng nude ton that do ngdm va bdc
hoi trong thoi doan At (mm).

- Ooi 12 chiéu sau 16p nudc tiéu dugc trong
thoi doan At (mm). Xét truong hop ti€u nudc
qua dap tran, coi ché do dong chay qua tran Ia tu
do, goi duoc xac dinh theo phuong trinh sau:

a, +a Y2 At
0 :m.b.m{(‘z”—Ht).loﬂ T (2

Trong d6: m 1a hé s6 luu luong cua tran; b 1a
chiéu rong cua tran (m/ha); Hy 1a chiéu cao cua
tran, thuong liy bang 100 mm; a; va a1 1a chiéu
sau 16p nude mit rudng & cudi thoi doan thir i
va i-1 (mm); At 1la budc thoi gian tinh toan
(giay).

Thay (2) vao (1) ta c6:

a +a. 3/2
P, —(h, +mb.y/2g| (——*-H,).107°
g e mbzg| R0

E) =a; -4,
Quan hé gitra hé sd tiéu cua laa (g ) va
chiéu sau 16p nudc tidu qoi nhu sau:

10.q,;
=——>2 (Il/s/h 4
At (/s/ha) (4)

Gia thiét trudc gia tri b, giai phuong trinh (3)
bang phuong phép thir din trong mdi thoi doan
At sé xac dinh dugc a;, thay vao (2) sé xac dinh
dugc Qo . Lip lai qua trinh tinh todn cho dén
thoi doan cudi cling & xac dinh duoc qué trinh
muc nude trén rudng lia a~t. So sanh qua trinh
muc nudc ndy V6i kha nang chiu ngép cia lha
s& biét duoc gia tri b gia thiét dung hay chua.
Néu chwa dung thi ting gia tri b va tinh lap lai
cho dén khi thoa man diéu kién chiu ngap cia
lGa. Cubi cliing s& co dugc qué trinh hé s tiéu
cia laa g . Qua trinh tinh toan thir dan nay
dugc thue hién boi mdt chuong trinh may tinh.

* S lidu tinh todn:

- Kha nang chiu ngép cua cay lia:

Muc dd chiu ngap dam bao nang sudt giam
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khong qué 5% nhu sau: Ngap 287 mm khdng
qué 1 ngay; ngap 217 mm khong qua 2 ngay;
ngap 186 mm khong qua 3 ngay; ngap 154 mm
khéng quéa 5 ngay.

- Ton that nudc hoi:

Theo [2], ton thit nudc do ngdm va bdc hoi
trong thoi gian tiéu ¢ ving trong lda 1au ngay
thugc ddng bang Bic Bo thuong la 5 + 6
mm/ngay. O day chon hei = 5 mm/ngay.

- Cac diéu kién rang bugc khéc:

Chiéu sau I6p nudc miat ruong trudc va sau
khi tiéu la 10 cm.

b. Tinh tiéu cho cdc doi twong khdc (hoa
mau, thé cu, duong sd,....):

Dbi v6i cac ddi twong ndy, hé sé tiéu duoc
xac dinh theo phuong phap don gidn sau:
10°C P

(l/s/ha) (5)

Trong d6: 0ig la hé s6 tiéu cua ddi tuong j
trong thoi doan thir i (I/s/ha);

C; la hé s6 dong chay cua ddi twong j;

Pi 1a luong mua trong thoi doan thir i (mm).

At 1a budce thoi gian tinh todn (gidy).

Qi) =

Hé s6 tiéu tong hop ciia cac dbi tuong khong
phai 1a laa dugc xac dinh nhu sau:
B 104.qu.P

i = L (IIs/ha) (6)
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Hinh 2. M6 hinh mua thiét ké thoi doan 1h

Trong d6: Qi la hé s tiéu tong hop cia cac
d6i tuong khac trong thoi doan thi i;

Coq la hé sb dong chay binh quan gia quyén
ctia cac d6i tuong khac khong phai 1a l0a.

- EE ™

2.0

Trong do: w; la di¢n tich tiéu cua d6i tuong
thir j (ha).

c. Tinh hé 56 tiéu tong hop ciia hé thong:

Hé sb tiéu tong hop cua hé théng duoc xac
dinh theo cong thurc sau:

Ohti = a0 = 1. Gri + k. Ok (8)
=l

Trong do:

a1, ox laty 1€ dién tich cua lua va cac ddi
tuong khac so v6i tong dién tich luu vuc tiéu.

3. KET QUA VA THAO LUAN

Cac mo hinh mura tiéu thiét ké

Bon md hinh mua thiét ké tan suat 10% voi
cac budc thoi gian 1 h, 6 h, 12 h va 1 ngay dugc
xac dinh nhu trong cac hinh dudi day. Cac mo
hinh mua nay c6 tong lwong mua 1a 334.03 mm,
thoi gian 5 ngdy (120h) va phan phdi mua duoc
xac dinh tir thu phong tran mua dién hinh nim
1989 (tran mua dién hinh nay c6 lugng mua 5
ngay Xap xi bang luong mua 5 ngdy 10n nhét tan
suit 10%).
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Hinh 3. M6 hinh muza thiét ké thoi doan 6h
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Hinh 4. M6 hinh muea thiét ké thoi doan 12 h

Quan hé giira bwéc thoi gian va hé sb tiéu
thiét ké

Str dung phuong phap tinh hé s6 tiéu néu trén
va tinh lan lugt voi 04 md hinh mua da xac
dinh. Budc thoi gian tinh toan hé sd tiéu liy
bang budc thoi gian cia mod hinh mua thiét ké.
Hé sd dong chay binh quan cua cac dién tich
khong phai 1a laa duoc gia thiét bang 0.8 va gia
thiét khong c6 ao, hd trong ving tiéu tham gia
diéu tiét dong chay. Két qua tinh hé s6 tiéu thiét
ké (16n nhéit) cho laa va cac d6i tuong khac cia
mot luu vuc tiéu gia dinh vung ngoai thanh Ha
ndi duge ghi trong bang 1 va hinh 6. Két qua da
cho thiy, khi budc thoi gian ciia mua thiét ké
tang 1én, hé sb tiéu thiét ké cua lta va cac doi
twong khac giam xudng, muc giam cua hé sb
tiéu cho Iia nho hon so vai cac d6i tuong Khac.
Ty s6 giita hé s6 tiéu thiét ké tinh theo budc thoi
gian 1h va 24h 1a 1.835 dbi véi vung lda va la
8.94 d6i v6i viing khong phai la.

Bang 1. Quan hé giita buoc thoi gian mua
thiéet ké va hé so tiéu

Hé sb tiéu
thiét ké cho | Hé sb tiéu thiét
Budc thoi ving lua ké cho viing
gian At (h) (l/s/ha) khac (I/s/ha)
1 22.26 136.63
6 215 56.34
12 17.65 28.82
24 12.13 15.28
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Hinh 5. M6 hinh muea thiét ké thoi doan I ngdy
(24h)
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Hinh 6. Quan hé giira budc thoi gian mua
thiét ké va hé sé tiéu

Quan hé giira hé sb tiéu tong hop tinh theo
budc thoi gian 1h va 1 ngay

Pé xac dinh ty sd gitra hé sd tiéu thiét ké
tong hop cta luu vyc tiéu tinh theo budc thoi
gian 1h va 1 ngay (K) tng véi cac dac trung huu
vuc tiéu khac nhau, mét thi nghiém dd duoc
thue hién khi xét hé s dong chay binh quan cua
cac doi tuong khong phai 1a lGa (C) thay ddi tur
0.5 dén 0.9 va ty 1é dién tich laa trén dién tich
luu vuc tidu (o) thay ddi tir 0 d&én 1. Két qua
tinh toan hé s6 K trong bang 2 va hinh 7 cho
thdy, ing v6i moi gia tri cta ey, hé sd K ludn ty
16 thudn v&i hé s6 C va tng v6i moi gié trj C hé
s6 K ty 1& nghich véi ty s6 ay, tirc 1a khi ty 1¢
dién tich lua tang 1&n thi hé s K giam xudng,
diéu d6 cho thay kha ning diéu tiét dong chay
cua cac rudng lua khi n6 dong vai trdo nhu cac
hd diéu hoa.
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Bdng 2. Quan hé giita hé s6 K, hé sé dong
chay Cvaty lé dién tich lia o

a1 =Siga K=0h / Gngay

[Sivee |C=0.5|/C=0.6|C=0.7|C=0.8|C=0.9
0 8.94 |8.94 (894 |8.94 |8.94
0.1 8.19 (8.3 8.38 [8.44 (85
0.2 745 |7.65 |7.8 7.93 |8.03
0.3 6.7 6.98 |7.19 |7.36 |7.5
0.4 594 |6.26 |[6.53 |6.74 |6.92
0.5 517 |5.52 |5.81 |6.05 |6.26
0.6 439 |4.74 1|5.04 |53 5.52
0.7 3.48 [3.92 |4.2 445 |4.67
0.8 246 |2.76 |3.05 |3.33 |3.6
0.9 1.89 (191 |1.93 |2.03 |2.16
1 1.84 (184 (184 |1.84 |1.84

(Gh, Ongay 12 hé s6 tiéu thiét ké tong hop twong
ng voi budc thoi gian 1h va 1 ngay)

=
o

TN
g . NN
v, RN N

] AN
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anfa = Slua/ S wu e

Hinh 7. Quan hé giza hé sé K va ty sé o
twong ung voi cdc gia tri C

TAI LIEU THAM KHAO

T bang 2 hoac hinh 7 c6 thé ndi suy xéac
dinh duoc hé s K khi biét ty Ié dién tich lua o
va hé sb dong chay binh quan cua cac ddi tuong
khac Ita C. Tir d6 c6 thé xac dinh duogc hé sb
tiéu thiét ké tong hop tng voi budc thoi gian 1h
khi biét hé s6 tiéu thiét ké tong hop tng véi
budc thoi gian 1a 1 ngdy. Két qua ndy co thé
duoc ap dung trong viéc xac dinh luu lugng tiéu
thiét ké cho cac doan kénh tiéu di qua khu dan
cu hay co bo kénh két hop duong giao thong
trong cac vling ngoai thanh Ha Noi (cii) khi biét
hé s tiéu thiét ké theo quy hoach dugc xac dinh
tr m6 hinh mua ngay.

4. KET LUAN

Két qua nghién ctru cho thdy, budc thoi gian
cia mo hinh mua tiéu thiét ké c6 anh huong 16n
dén két qua tinh toan hé sb tiéu thiét ké. Khi gia tri
budc thoi gian ting 18n thi gia tri hé sb tiéu thiét
ké cua cac d6i tuong giam xudng, mic d giam hé
s tiéu cua cac ddi turong khong c6 kha ning diéu
tiét dong chay nhu dién tich hoa mau, tho cu,
dudng sa,...1on hon mirc 46 giam hé s tiéu cua
lta. Nghién ciru da thiét 1ap duoc mot bang tra gia
tri K Ia ty sb gitra hé s6 tiéu thiét ké tinh theo budc
thoi gian 1h va hé so tiéu thiét ké tinh theo budc
thoi gian 1a 1ngay ¢ khu vuc Ha Noi. Bang gia tri
hé s6 K nay c6 thé duoc ing dung dé xac dinh luu
luong tiéu thiét ké ing voi md hinh mua gio coa
céc cdng trinh tiéu khi biét hé so tiéu tinh theo md
hinh mua ngay. Ngoai ra, phuong phap xac dinh
hé s6 K nay c6 thé duoc ap dung cho cac viing
khac co diéu kién tuong tu.
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Abstract
INFLUENCE OF TIME STEP OF DESIGN STORM
ON DESIGN DRAINAGE COEFFICIENT

This paper presents the assessment of influence of time interval of design storm on design
drainage coefficient values of agricultural and rural areas in Hanoi region. The results show that,
the effect of design storm time step on design drainage coefficient is considerable. When the time
step increases, the drainage coefficient reduces, the decrease rate of drainage coefficient of rice is
lower than one of others. The study built a table of value of K which is the ratio of drainage
coefficients derived from hourly and daily rainfall. This result can be used to determine hourly
design drainage flow of channel, culvert,...when the daily drainage coefficient is known.

Keywords: time step, design storm, design drainage coefficient
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