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XAY DUNG CONG THU'C TINH CUONG PQ MUA THIET KE
VA BAN PO PANG TRI THAM SO VUNG PONG BANG BAC BOQ

Nguyén Thj Viét Hong', Nguyén Tuén Anh®

Tém tit: Trong tinh todn thiét ké hé thong thodt nuwée muea do thi, cong thire xdc dinh cwong dé
muea thiét ké hay con goi la phuong trinh quan hé cueong do mua-thoi gian-tan sudt (IDF) duoc sir
dung trong tinh todn leu lwong thiét ké cia cdc tuyén kénh, mwong thodt nuwée ma theo phwong
phdp cuong d gidi han. Cdc théng sé khi twong ciia quan hé IDF dwoc giGi thiéu trong tiéu chudn
thiét ké mang lwoi thodt nuoc hién hanh (TCVN 7957-2008) dwoc xdc dinh tie tai liéu mua trong
qud khir cdch day khd lau nén can dwoc cap nhat, diéu chinh hodc xdy dung moi voi tai lieu mua
gan ddy. Bai bdo nay gi6i thiéu cdc budce va két qua xdy dung quan hé IDF thoi doan nhé hon 24
gio va ban do dang tri cdc tham sé ciia phirong trinh IDF cho khu viee dong bang Bdc bé. Dua trén
cdc phwong trinh IDF va cdc ban do dang tri tham sé ndy, 6 thé xdc dinh duwoc gid tri cuong do

muea tai cdc vi tri khéng cé tram do muwea trong viing dong bang Bc bé.
Tir khéa: Cuong d6 mua thiét ké, lugng mua-thdi gian mua-tan suat.

1. MO PAU

Trong cong tic quy hoach, thiét ké cic hé
théng tiéu thoat nudc mua cho cic khu do thi,
dan cu tdp trung va khu cong nghi€p, nguoi
thiét ké thuong 4p dung phuong phap cudng do
gidi han va cong thirc tinh cudong d6 mua thiét
ké dé xdc dinh luu luong thiét ké cia céc tuyén
cong, kénh, muong thodt nudc. Do vdy dé xic
dinh dugc luu lugng thiét ké phit hop cua cic
tuyén cong thodt nudc mua, viéc xay dung céc
cong thirc dé tinh chinh xdc cuong d6 mua thiét
ké 1a rat can thiét. Da c6 nhiéu nghién ciru trén
thé gidi va & Viét Nam vé dé xuat céc cong thirc
tinh cuong d6 mua, dién hinh nhu cic nghién
cuu cua: Baghirathan, V. R., 1978; Chen, C. L.,
1983; Burlando, P. va Rosso, R., 1996; Tran
Hiru Uyén; Tran Viét Lién (Nguyén Hoang Hug,
2001),...

O Viét Nam, cdc thong sd khi tugng trong
cong thuc tinh cuong d§ mua cua TCVN 7957 —
2008 hién hanh duoc xdc dinh tir 1iét sb lidu do
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mua trong qua khir nhidu nam trudc day, nay
khong con phtt hop véi tinh hinh hién tai khi ma
anh huong cua bién d6i khi hau dén mua cuc
doan ngay cang rd rét hon. Mat khic nguoi thiét
ké rat khé xé4c dinh duoc gia tri cac tham s6 khi
tuong dé tinh cuong do mua thiét ké tai cdc vi
tri khong c6 tram do mua va ho thuong 1iy bang
gid tri ctia tram do gan nhat dan dén két qua sai
1éch nhiéu so véi thuc té.

Dé gép phan khic phuc cdc han ché néu trén,
bai bdo nay gidi thiéu phuong phap va két qua
xdy dyng cong thic tinh cudng do mua, dong
thoi xdy dung ban dd dang tri tham sd cla cic
cong thirc cudng do mua cho ving dong bang
Béc B dua trén tai liéu do mua tu ghi dugc cap
nhat dén nim 2014.

2. PHUONG PHAP NGHIEN CUU

2.1. S6 liéu mwa

bé c6 duoc céc gia tri lwong mua thoi doan
ngén, cac tram do mua dugc lua chon 1a cac
tram c6 tai liéu do mua ty ghi trong nhiéu nam.
Trong pham vi cua bai béo, s6 litu mua duoc
lay tir tai liéu mua ty ghi dai 30 nam (tir nim
1985 dén nam 2014) cua 15 tram khi tuong o
déng béng Bic bo la: Vinh Yén, Son Tay, Lang,
Ha Pong, Hung Yén, Ha Nam, Nam Pinh, Van
Ly, Thai Binh, Ninh Binh, Nho Quan, Bic
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Ninh, Hai Duong, Chi Linh va Hai Phong.
Nhiing gia tri lugng mua lon nhat ndm tuong
ung voi cac thoi doanl0 phit, 30 phit, 1h, 2h,
3h, 6h, 12h, 24h, cua 30 ndm da duoc xac diqh.
bay la cic moc thoi gian dac trung dugc nhiéu
tdc gia khdc da nghién ctru thuong chon dé xic
dinh quan hé luong mua — thoi gian — tan suat
(DDF).
2.2. Lya chon ham phan phéi xac suit
Pé chon dugc ham phdn phdi x4c suat phit
hop nhét véi cdc liét sb lidu lugng mua 16n nhat
nam trén day, kiém dinh x> da duoc ap dung cho
ba ham phan phdi 1a: Gumbel (EV1), Pearson
III va Lognormal, ddy 1a nhitng ham phan phdi
xdc suit thuong duoc st dung trong tinh todn
tan suat thuy vin ¢ Viét Nam (Ngo Pinh Tuan,
1998).
2 S (0 r—E; )2
ey

(D

Trong d6: %2 1a thong s6 kiém dinh; K 12 s6
16p; O¢ la tan so thuc nghi¢m (tan sd quan tric);
Er 1a tan s6 ky vong.

Qua so sdnh gid tri X2 cho thiy, thong s
kiém dinh %2 mg véi ham Gumbel cho két qua
1a nho nhat trong ba ham phan phdi, do vay
phan phéi xdc suat Gumbel dugc chon dé tinh
todn tan suat.

2.3. Thiét 1ap quan hé lwong muwa-thoi
gian mua-tan suit (DDF)

Sau khi chon dugc ham phédn phdi xdc suét
t6t nhat, tién hanh tinh todn luong mua (Hg)
tuong ung cdc thoi doan trén tuong ng véi cac
tan sudt P khdc nhau hay cic chu ky lap lai T
khéc nhau (T = 1/P), sau dé thiét 1ap quan hé
lvong mua (Hg) voi thoi gian mua (d) theo
phuong phép hoi quy. Theo nhiéu nghién ciru vé
quan h¢ DDF (Chen, C. L., 1983; Burlando,P.
and Rosso, R.,1996; L& Van Nghinh, 2003),
duong cong DDF thudng dugc md ta bang mot
phuong trinh dang mii nhu sau:

f

H,(T)= aT).d"" )

Trong d6:

H, (T) 1a lugng mua 16n nhét tuong tng thoi
doan d vachu ky lap lai T; a(T) va n(T) la cac

tham s6 duoc xdc dinh theo phwong phéap hodi
quy ung véi cac chu ky 1ap lai T khac nhau.

Trong nghién ctu nay, ham dang mi nhu
trén dugc dp dung dé biéu thi quan hé DDF va
dwoc ddnh gia su phit hop qua chi sé R*.

2.4. Thiét 1ap phwong trinh tinh cuong do
mua

Tir cong thic tinh lugng mua thiét ké da thiét
lap & trén, chuyén d6i thanh cdéng thtc tinh
cuong do mua nhu sau:
H,T) aT).d""

d — d

Trong d6: I4(T) la cudng d§ mua trung binh
(mm/h) tuong tng vadi thoi doan d va chu ky lap
lai T.

2.5. Xay dung ban d6 ding tri tham sb cia
cac phwong trinh cwong do mwa

Ddi voi céc khu vuc can tinh cuong do mua
thiét ké nhung khong cé tram do mua, tir bo
tham sd ciia cdc phuong trinh cuong do mua
dugc thiét 1ap theo cong thirc (3), sir dung phan
mém ArcGis 10 d¢ xiy dung ban d6 ding tri
tham s6 cua cong thirc tinh cudng d6 mua. Tir
céc ban dod noi suy dugc cic tham s6 s& xé4c dinh
dugc cong thuc tinh cudong d6 mua tai cac khu
vuc khong cé tram do.

Trong phin mém ArcGIS 10 cé nhiéu
phuong phéap ndi suy khdng gian khiac nhau nhu
phuong phdp Kriging (Oliver et al., 1990)
phuong phdp nghich ddo khoang cach IDW
(Inverse Distance Weighting), phuong phdp ndi
suy Spline (Harder et al., 1972), ndi suy véi
ham da binh phuong MQ (Multiquadric),...

Trong nghién cltru nay, tic gid su dung
phuong phép ndi suy Spline dé tinh toan noi suy
theo khong gian boi vi phuong phdp ndi suy
Spline cho két qua it bi anh huong do mat do
cdc tram do mua hon so voi phuong phéap khéc.

Thuét toan dugc sur dung trong phuong phap
ndi suy Spline ¢6 cong thurc nhu sau:

S(x,y)=T(x, y)+ g A .R(r.j “)

jor

Trong d6: j = 1, 2, ..., N; N 1a s6 luong diém
c6 dé dua vao nodi suy; A la cc trong s6 duogc

=a(T)d""™" (3)

1,(T)=
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tinh bang cich giai mot loat cdc phuong trinh
tuyén tinh; r; 1a khodng cédch tur diém c6 toa do
(x,y) tdi cac diém jm; T(X, y) va R(r) la cic ham
sb phu thudc vao lua chon cta nguoi sir dung
khi tinh todn noi suy.

3. KET QUA NGHIEN CUU VA THAO
LUAN

Ap dung phuong phép tinh tosn trén day voi
bo s6 lidu mwa 30 ndm cua 15 tram khi tuong &
ddng bang Béc bo c6 duge két qua nhu dudi day.

Bang 1. Lwong mura 16n nhit nim twong wng vo6i cac thoi doan va chu ky lap lai
khac nhau cia tram Phu Ly

Lwgng mwa (mm)
%) T (nam)
P (%
10 30
. . 1h 2h 3h 6h 12h 24h
phiit phiit
20 5 29.6 69.7 | 105.8 | 123.8 | 142.1 | 156.7 | 209.8 | 282.9
10 10 26.8 62.5 94.4 | 111.1 | 129.6 | 143.1 | 189.5 | 248.7
5 20 23.9 549 | 825 | 979 | 1165 | 1289 | 168.2 | 213.0
3.1. Quan hé¢ lwong mwa — thoi gian — tin ar.(d*)™ = ap.(d*)™ 7
suat .t;h(n ioz.m ngan A(T .=~10 phut +24h) o —d* = exp [ i In (ﬁ)] )
Bicu dién quan hé gifta lugng mua va thoi n,—n. a,
gian mua & bang 1 1én d6 thi Logarit hai chiéu
(hinh 1) cho thiy quan hé¢ LnH ~Lnd c6 dang
tuyén tinh, tirc 12 quan hé giita H va d c6 dang 1000 ——
s6 mil nhu md ta & phuong trinh (2). |
~ e o Ae 3R X . E | —T=10ném
Hinh 1 ciing cho thay c6 mét diém gay tai d % 1] ﬁ 3
=lh vi vay, dé md ta chinh xdc hon quan hé nay, ) = == I
. & 100 + e
phuong trinh quan hé H ~d can dugc xdc dinh s | o Tesnem
theo hai pham vi thoi gian nhu sau: | @ T=10nem
Hy(T)=a; (T).d"™ khi d< d’ (5) I
Va o 1 10 100
Hy(T) = ax(T).d"™" ) khi d'<d< 24h (6) ot ian ()

Trong d6: H, (T)= Luong mua (mm); d =
thoi gian mua (h); aj, as, n;va np 1a nhitng tham
$0, trong d6 a; va n; dugc xac dinh tr quan hé
H, (T) va d, v6i d tix 10 phiit dén 1h; as ny
dugc xdc dinh tir quan hé H,(T) va d, véi d tx
1h dén 24h.

Pé dam bao su lién tuc ciia duong H ~d gitta
hai khoang thoi gian, thoi doan chuyén tiép d”
dugc xac dinh dya trén phuong trinh sau:

Hinh 1. Quan h¢ DDF tram Phu Ly

Tir cong thic tinh lugng mua thiét ké da thiét
1ap chuyén d6i thanh cong thirc tinh cuong do
mua theo cong thic (3). Tham s6 cua cong thirc
tinh cudng d6 mua tuong Ung véi cdc tan suat
ctia timg tram duoc tong hop trong bang 2 dén
bang 4 dudi day.
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Béng 2. Cong thirc tinh cwong d§ mwa ing véi T = 5 nam (P=20%)

I=ad™!
STT | Tén tram d'(h) [ T=ad" (khid< I =a,d™" (khi d > 22
d) d)
1 Vinh Yén 1,26 I, =67,454.d % I, =71,59.d *% 0,995
2 Son Tay 0,82 I, =73,99.d o* I, =72,49.d ¢ 0,998
3 | Lang (Ha Noi) 0,71 I, =81,15.d % I, =77,15d %% 0,996
4 Ha Dong 0,91 I, =82,35.d % I, = 80,00.d % 0,999
5 Ha Nam 0,97 [, =8221.d "% I, = 80,97.d %™ 0,996
6 Nam Dinh 1,11 I, =77,17.d %% I, =79,96.d ™ 0,997
7 Vin Ly 1,00 I, =77,04.d % I, = 80,35.d 6% 0,998
8 Hung Yén 1,04 I, =71,07.d %% I, =72,18.d %% 1,000
9 Bic Ninh 1,01 I, =79,98.d % I, = 80,27.d %™ 0,997
10 | Hai Duong 1,10 I, =73,13.d %% I, =75,14.d %7 0,996
11 Chi Linh 1,00 I, = 69,47.d % I, =70,95.d 7% 0,998
12 Ninh Binh 1,30 I, =70,84.d %% I, = 75,03.d % 0,996
13 Nho Quan 0,87 I, =82,18.d *** I, =78,13.d %% 0,999
14 Thai Binh 1,17 I, = 64,10.d %% I, = 66,35.d % 0,995
15 Hai Phong 1,21 I, =75,67.d 7" I, = 81,96.d 7 0,997
Bang 3. Cong thirc tinh cwong d¢ mwa ng voi T = 10 nam (P =10%)
I=ad"!
STT | Téntram d'(h) [=ad™ (khid<| I=ad”" (khid> Q2
d) d)
1 Vinh Yén 1,15 I, = 74,65.d %4 I, = 80,56.d %’ 0,996
2 Son Tay 1,40 I, = 82,96.d ** I, =81,37.d > 0,997
3 | Lang (Ha Nbi) 0,73 I, =91,88.d % I, = 86,82.d % 0,997
4 Ha Dong 0,72 I, =94,22.4 % I, =91,43.d %% 0,999
5 Ha Nam 0,86 I, =97,23.d ¥ I, =91,25.d 7 0,995
6 Nam Dinh 1,12 I, = 88,05.d ** [,=91,93.d *7 0,996
7 Vin Ly 1,19 I, =87,38.d %! I, =91,44.d %% 0,998
8 Hung Yén 1,05 I, =81,51.d " I, =83,12.d %7 1,000
9 Bic Ninh 1,12 I, =88,81.d "% I, = 89,59.d 7 0,996
10 | Hai Duong 1,13 I, =82,80.d "% I, = 85,57.d %% 0,995
11 Chi Linh 1,05 I, = 76,66.d **% I, = 78,08.d 7% 0,998
12 Ninh Binh 1,42 I, =79,11.d %" I, = 84,69.d "% 0,996
13 Nho Quan 0,87 I, =93,89.d % I, = 89,35.d 0% 0,999
14 Théi Binh 1,21 I, =72,79.d 4% I, =7547.d %% 0,995
15 Hai Phong 1,26 I, = 85,60.d "% I, =94,12.d %7 0,996
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Béang 4. Cong thirc tinh cwong d¢ mwa ing véi T = 20 nam (P =5%)

I=ad™!
STT Téntram | d'(h) L=ad™ T (khid<| I=ad”" (khid> @
d) d)
1 Vinh Yén 1,54 I, =81,55.d %% I, =89,19.d *® 0,994
2 Son Tay 0,88 I, =91,57.d "% I, =89,91.d 7 0,996
3 | Lang (HaNosi)| 0,77 I =102,21.d *® L =96,17.d "% 0,995
4 Ha Dong 0,90 I, =105,61.d *¥ I =102,46.d >* 0,999
5 Ha Nam 0,95 I, =107,38.d ¥ I, =104,91.d *" 0,994
6 Nam Dinh 1,17 I, =98,49.d 7% I=103,41.d *" 0,996
7 Vin Ly 1,21 I, =97,29.d %°* I, =102,10.d 0,999
8 Hung Yén 1,06 I, =91,53.d % I,=93,61.d %" 1,000
9 Béc Ninh 1,05 I, =97,28.d % I, =98,55.d " 0,995
10 | Hai Duong 1,15 I, =92,08.d ™" I, =95,62.d "% 0,994
11 Chi Linh 1,04 I, =83,56.d ™ I, =84,91.d %™ 0,998
12 Ninh Binh 1,54 I, =87,03.d %" I, =93,97.d 0,995
13 Nho Quan 0,87 I, = 105,12.d %% I, = 100,12.d "¢ 0,999
14 Thai Binh 1,25 I =81,11.d ™ I, =84,34.d ™7 0,994
15 Hai Phong 1,30 I,=9511.d %" I, = 105,79.d % 0,995

Cic gid tri cta théng s6 a, n phy thudc vao
tai lidu mua cia cdc tram, né thé hién xu thé
bién d6i cua mua theo thoi gian. Céc gid tri a,
twong ung voi thoi gian d = 1h.

* Panh gia sy phu hop cia cac cong thirc
dwgc thiét 1ap:

Pé danh gid sy phit hop cua cdc cong thirc
tinh cuong d6 mua duoc thiét lap ¢ trén, tién
hanh so sdnh két qua tinh cudong d6 mua tir cong
thirc méi duogc thiét 1ap cua tdc gia, cong thirc
ctia TCVN 7957- 2008 va cong thic cta Tran
Viét Lién.

Cong thirc tinh cuong d6 mua ctia TCVN
7957- 2008 nhu sau:

_ All+ClgP) 9)
(t+b)"

Trong do: t 1a thoi gian mua (phidt); q la
cuong d6 mua tinh toan (I/s.ha); t 14 thoi gian
dong chay (phit); P 1a chu ky 1ap lai tinh todn
(nam); A, C, b, n 1 cdc tham sd xdc dinh theo
diéu kién cua dia phuong. Vi khu vuc Phu Ly:
A =4850;C=0,51;b=11;n=0,8

Cong thic tinh cuong d6 mua cua tic gia
Tran Viét Lién (Nguyén Hoang Hu¢, 2001) nhu
sau:

_leo+by gy 1+ crgp) (10)
(t+b)

Trong d6: quo, b, C, n la cic tham sd khi
tugng dia phuong; P 1a chu ky 1ap lai (nam).
Véi khu vue Phu Ly: b = 19,66; C =0,2431;n =
0,8145; qp0 = 274.

Két qua so sanh tuong (ng tan suat thiét
ké 10% duoc thé hién trong Hinh 2 va Bang 5
duoi day.
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Hinh 2. Puong quan hé I~d g véi tan sudt 10 % tinh theo 3 cong thirc

cua tram Phu Ly

Bang 5. So sanh két qua tinh cwong dd mua theo 3 cong thire &ng véi tin suit 10% caa

tram Phui Ly
CT Tac gia TCVN 7957-2008 Tran Viét Lién
Gumbel Sai s Sai s Sai s
I (mm/h) I (mm/h) I (mm/h)
dy | (mmh) (%) (%) (%)
1h 94.40 97.23 2.9% 87.10 8.4% 69.48 35.9%
3h 43.20 42.29 2.1% 39.46 9.5% 32.87 31.4%
6h 24.67 26.03 5.2% 23.20 6.3% 19.48 26.7%
12h 15.79 16.03 1.5% 13.49 17.1% 11.31 39.6%
24h 9.98 9.86 1.2% 7.79 28.1% 6.50 53.5%
TB 2.6% 13.9% 37.4%

Céc két qua nay ciing cho thy o sy gia ting
cuong d6 mua thdi doan ngin trong nhitng nim
gan day, dong thoi d minh chimg cho sy can thiét
phai cap nhét quan hé I~d dya trén tai liu mua
méi nhét cta viing nghién ctru.

3.2. Két qua xay dung ban db ding tri cic
tham s ciia cac cong thire tinh cudong do muwa

Duya vao bd tham sd trong bang 2 dén bang 4,
str dung phuong phap noi suy Spline trong phan
mém ArcGis 10 xdy dung duoc cic ban db ding

tri tham s6 ciia phuong trinh, két qua duoc thé
hién ¢ hinh 3 (a, b, ¢, d, e, g, h, i, k, 1, m, n) dudi
day. Dya vao cdc ban do nay c6 thé xac dinh duoc
gid tri cuong d0 mua theo cong thic mdi xay
dung tai cac vi tri khong c6 tram do mua dé tinh
todn Iuu lugng thiét ké phuc vu cho cong tic quy
hoach, thiét ké cdc hé thong tiéu nudc khu vuc do
thi, cong nghiép va dan cu tép trung trong ving

ddng bang Bic bd.
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Hinh 3c. Ban do dang tri tham sé n;cia cdc Hinh 3d. Ban d6 ddang tri tham sé n; cia cdc
phuong trinh cuong do mwa ung voi T =5 nam  phuong trinh cwong do muwa vung voi T = 5 nam
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Hinh 3g. Ban do d‘cfng tri tham $6 ay cia cdc
phuong trinh cuong do mua voi T = 10 nam

Hinh 3e. Ban do dang tri tham s a; ciia cdc
phuong trinh cuong do muwa voi T = 10 nam
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Hinh 3h. Ban dé d‘cfng tri tham sé n; ciia cdc Hinh 3i. Ban do dcfng tri tham sé n; ciia cdc
phuong trinh cuong do mua voi T = 10 nam phuong trinh cuong do mwa voi T = 10 nam
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Hinh 3k. Ban dé dang tri tham s6 a; cia cdc Hinh 31. Ban do dang tri tham s6 a; cua cdc
phuong trinh cuong dé mua voi T = 20 nam phuong trinh cwong dé mua voi T = 20 nam
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Hinh 3m. Ban do dcfng tri tham $6 ny cia cdc Hinh 3n. Ban do d‘cfng tri tham $6 ny cia cdc
phuong trinh cuong dé mua voi T = 20 nam phwong trinh cuong do mwa voi T = 20 nam
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Két qua cho thiy, cudng d6 mua phin bd
khong déu theo khong gian va thoi gian. Mua
16n tap trung chu yéu & khu vuyc Ha Noi, Ha
Nam, Hai Phong. Khu vuc ¢6 lugng mua thip
nhit phd bién & Hung Yén, Bic Ninh, Hai
Duong. Dya vao cic ban dd nay c6 thé xdc dinh
dugc cuong d6 mua tai cac vi tri khdong cé tram
do nham phuc vu cho cong tic quy hoach, thiét
ké céc hé théng tiéu nudc khu vuc dan cu, do
thi, cong nghi¢p trong vung.

4. KET LUAN

Nham xdy dung méi cong thic xdc dinh
cudng d6 mua thiét ké ding cho tinh toan thiét
ké céc hé thdng thot nudc mua cho céc khu do
thi, khu dan cu tap trung, khu cdng nghi¢p vung
ddéng bang Bic bo, bai bdo di gidi thiéu cic
budc thuc hién va két qua thiét 1ap phuong trinh
mo ta quan hé cudong do mua-thoi gian mua-tin
sut voi thoi doan ngin (< 24h) va ban d6 dang
tri tham sd cta phuong trinh naycho khu vuc

TAI LIEU THAM KHAO

dong bang Bic bo. Két qua tinh todn tir tai lidu
mua tai 15 tram do mua ty ghi trong 30 nam twr
1985-2014 cho thdy quan hé gitta lugng mua
vathoi gian (H~d) va cudng do mua va thoi gian
(I~d) ¢6 thé duoc md ta boi hai ham sé mil voi
mot thoi diém chuyén tiép. Két qua nghién ciru
da cung cdp bd cic phuong trinh biéu thi quan
hé I~d tng voi chu ky lap lai 5, 10, 20 ndm
chol5 tram do mua & dong bang Béc bd. Pong
thoi két qua nghién ciru cling da xay dung céc
ban d0 dang tri tham sd cia cic phuong trinh
cuong d6 mua Ung voi tin sudt thiét ké
5,10,20%. Duya trén cac phuong trinh va cac ban
dd nay, cé thé xdc dinh duoc gia tri cuong do
mua tai cac vi tri khong cé tram do mua dé tinh
todn luu luong tiéu thiét ké phuc vu cong tic
quy hoach, thiét ké xdy dyng hé thong tiéu thoat
nudc mua cho cic khu d6 thi, khu dan cu tép
trung va khu cong nghiép thudc viing déng bang
Bic bo.
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Abstract:
ESTABLISHING FORMULAS FOR DESIGN RAINFALL INTENSITY ESTIMATION
AND CONTOUR MAPS OF PARAMETERS OF THE FORMULAS FOR THE
NORTHERN DELTA

In the design practice of urban storm water drainage systems, the design rainfall intensity formula
or the rainfall intensity-duration-frequency relationship (IDF) is usually used in therational
formula to estimate design flow rate of drainage sewers. The parameters of IDF relationship
presented in the current drainage system design criterion of Vietnam (TCVN 7957-2008) were
determined from rainfall data in years ago, so those need to be updated or renewed. This paper
presents procedures and results of new IDF equations and contour map of parameters of the
equations for the Northern Delta of Vietnam. Based on the contour maps, design engineers can
determine design flow rate of sewers in ungauged areas.

Keywords: design rainfall intensity, rainfall depth-duration-frequency.
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