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NGHIEN CUJU PHUONG PHAP TiNH CHUYEN LUONG MUA NGAY
TiNH TOAN THANH CUGNG DO MUA TiNH TOAN DUNG TRONG
CONG THUC XAC DINH LUU LUONG THIET KE CONG TRINH
THOAT NUGC NHO TREN DUGNG THEO TIEU CHUAN TCVN 9845:2013
TiNH TOAN CAC DAC TRUNG DONG CHAY LD

TS. NGUYEN ANH TUAN
Pai hoc Giao théng van ta

Tém tat: Bai bao gidi thiéu nguyén tac, phuong phap xac dinh hé sé dac trung hinh dang con mua'V |
dac trurng cho mot vung mua, dung dé tinh chuyén luong mwa ngay tinh toan H_  thanh Itrong mu*:-:c

tinh toan ting thoi khodng ngan H__ hay dung dé xac dinh cuwrong doé mua tinh man a_, trong tinh toan
thiét ké, quy hoach céng trinh thuat nudc trén dwong o Viét Nam.

Abstract: This paper presents the principles and methods of determination of rain characteristic
shape factor W, typical for a rainy zone, used to calculate transition from calculated daily rainfall H

to calculated rain amount at each short time H_, or used to determine rainfall intensity calculations a
in design calculations, planning drainage works on road in Vietnam.

Tor khoa: Dac trung hinh dang con mua, céng trinh thoat nuoc nho, lwu luong, dwong o0 to, luong

mua ngay, cuong do mua.

1. MO’ DAU

O nuwdc ta, cac tram khi twong cé6 may do muwa tw
ghi dé xac dinh duoc truc tiép cwdng dé mwa con
it, trong khi d6 sd liéu do lwong mwa ngay lai rat san
cO, day du & cac diem do mua trén ca nuwédc do vay
trong Tiéu chuan TCVN 9845:2013 khi dung céng
thire cwong do giol han da ap dung phwong phap
tinh chuyen lvong muwa ngay tinh toan H_ thanh
cuong dé mua tinh toan a_ thr:mg qua hé sb dac

trng hinh dang con mua ‘LlJF dé xac dinh lwu luvong
thiet ke coéng trinh thoat AwocC trén duong.

2. CO SO THANH LAP CONG THU'C CUONG
PO GIO1 HAN TINH LUU LUONG THIET KE
CONG TRINH THOAT NU'O'C NHO TREN BUONG
TRONG TIEU CHUAN TCVN 9845:2013

2.1. Co s& ly thuyét tap trung nwée tie lwu vwe
- Cong thirc co ban xac dinh lwu lwong dinh |G
thiét ké

- Céc gia thiét.

+ Lwu vurc ¢ dang déu, gitra 1a ldng séng sudi,

+ Mwa va ton that phan bo ddng déu trén toan
lru vuc va co cuong do khéng thay déi trong tho
gian tinh toan

+ Col tAn suat mwa sinh ra dong chay i bang tan
suat dong chay |0 trén lwu vuec.

- Xay dwng cong thirc co ban xac dinh lwu lwgng
dinh 10 thiét ké:

+ Phan tich quy luat nwdc chay tir cac sudn doc
lwu vwe vé codng trinh thoat nwoc, cac tac gia cialy
thuyét tap trung nwée tir lwu vee nhan thay rang: luu
lwong nwéc muwa chay vé cong trinh téng dan theo
thoi gian va dat gia tri cwe dai khi giot nuwéc tir diem
xa nhat trén lwu vue kip chay vé mat cat dat cong
trinh thoat nwde. Thue té dé dwoc chirng minh qua
so' do vi du & cac Hinh 1, Hinh 2 va cac phan tich
sau day.

+ Lwu vue F ¢o thoi gian tap trung nwoce la T, ve trén
lwu vire nhitng dwong déng thoi gian nudc chay ve
mat cat dat cong trinh thoat nwéc (dudng dang thd
@ dwdng noi cac diém trén lwu vire co cling tho! giar
nwdc chay vé mat cat dat cong trinh thoat nwéc) sau
1, 2, 3, 4... don vi thoi gian (dvtg), trong tinh toar
cuong dé muwa don vi thoi gian thwong tinh 1a phut.
+ Gol a la cuwéng d6 mua va gia st chua xét der
ton that thi a s& bang chiéu day cung cép dong cha)
trong 1 don vi thoi gian. Quy luéat thay doi lwu lwont
qua mat cat dat cong trinh thoat nwde nhu sau.
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1inh 2. So @b gi4 tri lwu lwong chay qua cong trinh
sau firng don vi thoi gian

+ Sau phut th nhat chi ¢ lwgng nwdc muwa trén
phan dién tich f, ctia lwu vwe kip chay vé mit cét
dat cdng trinh thoat nwdc, lveng nwdc mua trén
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CAC phan dién tich lwu vue £, f, f, méi dang tién
dan vé phia mat cat dat cong tnnh thoat nwéc.
Do d6 leu Iwgng nwére chay qua mat cat dat céng
trinh thoét nwére sau phit thir nhat sé la: Q, = af,.

+ Sau phat thir hai, ngoai lwvgng nwéc mua trén
phan dién tich f, con ¢é thém luong nuﬁc mua
trén phan dién tlr.:h f, cia lwu wiyc chay vé mat cat
ﬁat cong trinh thuat nwée., Theo nguyén tac x&p
chong lwong nuwéce, fuu lwgng nwéc chdy qua
mat cat dit cong trinh thoat nwdc sau phat thor
haila: Q, = a.(f, +1,).

+ Cing lap luan twong tw, cé duwgce lvu lvong
nwdc chay qua mat cat a3t cdng trinh thoat nwde
sau phut thir ba la: Q, = a.(f, +f, +1,).

+ Tl sau phdat they tw tré di la: Q, = a.(f, + f, +
f,+1).

+ Nhan thay, lwu Iwgng 1&n nhat chay qua méat
cat dat cong trinh thoat nwdc sé do toan bd dién
fich lwu vwe F tao ra va théi doan muwa tao ra
leu lwgng 16n nhat Q__ dung bang thi gian tap
trung nwéc T cla lwu viee (déu bang 4 thoi doan,
4 dvig). Taco: Q__ = a.F.

+ Cnng thirc Q__ = a.F chwa xet dén cac ton thét,
dé phuc vu chn tlnh toan thyec t& phai xét téi ton
that qua cac hé sd thyc nghiém. Ngoai ra cong
trinh thoat nwéc trén dwéng dwoc thiét k& véi
|0 tan suat p% nén Q__ thudong dugc ky hiéu [a
Q va xet toi don vi tinh clia cac tham sb trong
cnng thire, ¢6 duwrore eong thire co ban (1) tinh Iteu
lrong dinh 10 thiét ké tai mat cat dat eong trinh
thoat nwdc coa lwu vuc nhw sau:

Q,=Kga F (1)

O day: Q 14 leu legng thiét ké (ivu lwong dinh ) &
tAn suat p%, F 1a dién tich leu vuee; ¢ 1a hé sb dﬂng
chay, xét dén lwong nwdc mua bj tén that (do tham,

boc hoi, tham phu thye vat); a_, 1a cuong d6 mua
tinh toan (rng v&i théi gian t&p trung nuée T cla lwu
vire va tan suat thiét ké p; K 13 hé sb chuyén ddi don
vi khi cac dai lweng trong cdng thie khdng tinh &
cung don vi, K=16.67 khi Q tinh bang m?¥s, a_ tinh
béng mm/phit, F tinh bang I{mE

2.2. Hé sé dic trwng hinh dang con mua W

- Gol ¥1,p 14 hé sb déc trwng hinh dang con mua &
th&l doan 1 va tan suét p tar mot vang mua nao 4o,

thi: r.p=H (2)r'”-"'3'*H-{,p

A g
idn nhat tinh todn tng vén thivi gian tap trung nuwoc

T va tan suat thiét ké p; H, 1é lrang mua ngay tinn
toan & tan suét p.

|2 lwong mra thd doan
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- Biing Iy luan ciing nhw thye tién thay rang W

trong mot viing mua chi phl,l thu@c vao thoi Gnan 1:
ma rét It phy thudc vao tan suat thiét ké p, cé righia
(& trnng mit vung mura hg cac dudng cong ‘I" ~T
& céc tAn sudt thiét ké p, khac nhau rat sit nhau va

xoay quanh dudng gia tri trung binh ¥, vi dy nhu 6'
Hinh 3.
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Hinh 3. Ho céc duomg cong W_, & céc tan suat p,
khéc nhau rat sit nhau va tap trung guanh dwong

gia tri trung binh \¥_& tram TP. Nha Trang lap voi s6
fidu da muwa dén nam 2010

+ V@& Iy ludn: Trong bidu thirc (2) gia tri & & soO 1a

Iwn’ng mua tinh toan thoi doan H__ va gla tri & mau
T,p

s6 14 lwong mua ngay tinh toan H_ s déu phu thudc

vao cling mot tan suat thiét ké p nhw nhau, nhw vay

theo phan tich 16gic thi dai lwong "}’T.P sé& chi con phy

thudc vao théi doan muwa tinh toan t ma khdng ¢bHn
hodc con rat it phu thudc vao tan suét thidt ké p niva.

+ V& thyc tién: Céc két qua nghién ctbu trén nhidu sb
ligu do muwa thire té cla nhiéu tac gia, & nhiéu ving
mwa déu da chirng minh gia thiét trén la dung dan;
két qua nghién clru trén chudi sb liéu do mwa thyc
t& thu thap tlr ndm 1960 - 2010 tai 12 trarn khi twong
dién hinh c:hnn nghlen clPu & cac ving mién khi hiu
trén toan qudc & nwére ta nhu & Bang 3 ciing khang
dinh diéu nay.

- Nhuw vay ¢6 thé 1ay dwdng trung binh W cla ho cac
dwdng cong W, | dé dai dién cho ving mua d6, vata

)

H
=—"%hayH_,
n.p
2.3. Cung thire cwdng d9 gidi han tinh lwu lwong

thiét ké cdng trinh thoat nwéc nhé trén duwéng
trong Tiéu chuan TCVN 9845:2013

co dwrac ¢ing thire: W =¥ _H

- [(et hop cong thure co ban (1) va (3), thwe hién mét
sO bién ddi nhw sau:

- _ HT lp-c
Ka, =1667a,  =16.67 . L= - Hup = A H,
) 16.67%¥ .
O day: A, = . *(4), gol la md dun dong chay
dinh |0 twong dai & tan suat thiét ké p.
| GEWITT
EN bUoNe

- Thay vao cong thirc (1) ta duge cong thire (5)
cong thirc cwdng d@ gii han tinh leu lwong thié
ké cong trinh thoat nwedc nho trén dudng trong Tig
chuin TCVN 9845:2013.

0, =A,9H,, (5)
O day co thém hé so d'la hé 56 xét dén anh huwdng
giam nho lwu lbong clia ac hod, dam !ay, né phy
thude vao ty 1& dign tich ac ho, aAim 13y trén luu vige,
Cang thirc (5) ap dung cho Iwu virc co dién tich F s
100 km2. Khi 4p dung cdng thikc (5) thi tham sb H,

dwoc xac dinh dya vao sb liéu do mua ngay tal dim
do mua & vi tri thlet ké cdng trinh thoat nude,

- Nhw vay a8 xdc dinh duoc Iwu lwong thiét ké Q,
theo céng thirc (5) thi can xac dinh dugc hé sb dic

‘trung hinh dang con mua ¥_cla viing mua thiét ké,
Trong mot viing muwa sé co ‘nhidu diém do mua v4

W sé& ap dung chung cho cac diém do mua trong
ving mura dé.
3. PHUONG PHAP XAY DUWNG HE SO DAC

TRUNG HINH DANG CON MUA W THEOQ 1
TRONG MOT VUNG MUA

- Trinh tw thwe hién nhw sau:

+ Thu thap 56 lidu do lwong mwa ngay tai cac tram
Khi tu't;mg, mdi nam chon mot gia tri Iu*crng mLra ngay
Ién nhat nam H_, ™, dwoc chudi s liéu (H,p M'““)
ivoii=1—n,n Iya sd ndm quan trac l1ay mau. SU
dung phwong phap phan tich thong k& dé xac dinh
lrgng mura ngay tinh todn H__ theo tén suét p, cé the

xem cach xac dinh nhuw tmng tai liéu tham khao [3].

+ Dwa vao tai liéu do mua ty ghi, trén biéu do do
muwa tich I0y coa may do muwa ty ghi & tram khf
twong cé may do mwa ty ghi & ving muwa, xac dinh
lwong mua Ién nhat H_ trong thei doan mua tinh

toan T ctia cac con muwa trong nam. Mbi ndm chqn
mdt gia tri lwong mua thoi doan tinh todn Ién nhét

nam H max dwoc chubi s lidu (H M veii=1-n
n 14 s6 nam quan trac 18y mau. Dung phwong phép
phan tich thong ké xac dinh lwvong mua tinh foan

H_, & th&i doan T theo tan suét p, [p cho nhigu thdi
doan mwa tinh toan T, ¢6 thé xem cach xac dinh nhu
trong tai ligéu tham khao [4].

+ Xac dinh hé s6 dac tring hinh dang con mua ¥
0thoi doan tinh todn T va tan suét p, theo cong thix

(2): IIJT.PI = H

T.p

H

i, pi
+ Xac dinh hé sd dic tring hinh dang con mwa trung

binh W cla céc W_ ., ky hiéu I& W_cho ving mua

theo cbng thire: W _ = =

(6)

H
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Béng 1: Tom tét qua trinh xac dinh hé $6 déc tnimg hinh dang con mua ¥,
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. . & 50 di i thoi doant
Tan sudt p (%) Hé so dic treng hinh dang con mwa W& céc a
t=5(ph) . | T=10(ph) T, (ph) T,, (Ph)

pz ]I"Eg'- s ‘I’-“u wk‘__g ]F".r 2

Ps lpﬁf.s Ipwj.; lpk'.a ‘Fm',;
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p“ lerEur'.n 11}10_‘,11 ‘.Fk'.n lIInf,n_
Tinh W_trung binh ‘I’j = EIFLIIH ‘I’m._= E‘I’.,wln .= E\Pk[! n W= Elpmtt /n

thi chil: cac dau X trong bang ¢6 chiséichaytlri=1— n.

a trinh tinh toan cé thé tom Ilwoc nhw trong
ang 1.

. XAC PINH HE SO PAC TRUNG HINH DANG
ON MUA ¥_ ~ © CHO MOT SO KHU VUC O
WOC TA

Trong tiéu chuan thiét ké TCVN 9845:2013 [1] hé
6 ddc trung hinh dang con mwa W_ cho cac ving
wa dueoc xay dung véi chudi sb fidu do mua thuwe
3 thu thap dé&n ndm 1987, tuy nhién t&e d6 dén nay
a trdi qua gan 30 ndm nén can nghién cru xac dinh
& sb dic trieng hinh dang con mua ‘-PT véi sb lidu
‘o muwa thye t& cap nhat dén thdi diém hién nay dé
r dung trong tinh todn Iwu lwong thidt ké coéng trinh
0ét nudc trén dudng nham cho két qua chinh xéac
on, phi hop vé&i didu kién thai tiét & nwéde ta chiu

nh hwéng cla bién ddi khi hau.

Cac tram khi trong dién hinh chon nghién cteu 1a:
X. Mudng Lay - T. Dién Bién, TP. Tuyén Quang, TP.
ang Son, Tram Lang - TP. Ha N&i, Tram Ha béng -
IN, TX. Son Tay - HN, TP. Vinh, TP. Bong Hai, TP,
)a Nang, TP. Nha Trang, TP. Budn Ma Thudt, TP
>an The. Tai méi tram khi twong thu thap chudi sb
éu do hrong mua ngay I&n nhat nam (H_, ™) tlr
&m 1960 - 2010 d& xac dinh H, _ theo tan suat p;
U thap chudi sb liéu lvong mwa thoi doan thyc té
yn nhat ndm (H ™) t nam 1960 - 2010 dé xac dinh

1, theo tAn suét p, |ap cho 11 thdt doan mwa tinh
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toan t = 5, 10, 20, 30, 60, 180, 360, 540, 720, 1080
va 1440 phat,

- S{r dung ¢dng thire (2), (6), Bang 1, xac lap dwgc
hé sb ddc frwng hinh dang con mra ¥_~ t & khu
vwre 12 tram khi twong chon nghién ciru nhw trong
Bang 2.

- Banh gia sai s6 cla hé 56 dac treng hinh dang con
mua trung binh W_ voi céc gia tri hé s6 dac trung
hinh dang con mwa W_ & cac tan suat p, khac nhau
trong mot vung mura.

+ Muc dich: Viée danh gia sai s& nham danh gia mirc
d6 tap trung clia cac dudng W_ & céc tan sust p,

khac nhau so v&i vi tri cia dwong trung binh W

+ Phwong phap danh gia: St dung tiéu chuan danh
gid clia té chire Khi twong thé gidi (WMO), danh gia
theo chi tiéu @6 hiru hiéu R 2 xac dinh theo cong
thirc (7).
2 F’
R, = (1 - F).1100(*97.:;) (7)

H

Vo
F?= Y 1(X0), ~X) T 0 F = DXy, - X, F

lee] -1

Trong d6: X, la gia tri thyc do cla dai lwong mua
khéo sat, & day chinh lacac gia tri ¥ ~t & cac tan

suat p khac nhau.

X 18 gia tri tinh cua dai lwgng mua khao sat, & day

CaAUT
pUeNG IEll
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Bang 2: Két qué xéc dinh hé sé ddc trumg hinh dang con mua W _fai khu vire 12 tram khi tigng chon %
nghién ciru I3p v6i chudi s6 ligi do mura thire té thu thap dén ndm 2010
Thovi Hé sb dac trwng hinh dang con mua WY
doant| ™. | TP TP. (Lang-| Ha TX. TP. TP. |TP.Pa|[TP.Nha| TP. [TP.Céy|
(phiit) |Mwéng| Tuyén | Lang | TP.Ha |Péng -| Son | Vinh | Bdng | Nang | Trang | Budn | The
Lay |Quang| Son | No§i |TP.Haj Tay- Hévi Ma‘
Néi | TP. Ha Thuot
NOI
5 0.074 | 0.078 | 0.118 | 0.087 | 0.097 | 0.074 | 0.053 | 0.043 | 0.044 | 0.075 | 0.085 | 0.142
10’ 0.125 | 0.139 | 0.180 | 0.141 | 0.152 | 0.132 0.089 | 0.078 | 0.073 | 0.118 | 0.162 | 0.234
20° | 0.184 1 0.225 | 0.264 | 0.224 | 0229 | 0.209 | 0.142 | 0.121 | 0.115 | 0.179 [ 0.244 | 0.344
30° 0221 | 0286 | 0.328 | 0.287 | 0.205 | 0.263 | 0.179 | 0.159 | 0.146 | 0.223 | 0.322 | 0.439
60" 0331 | 0374 | 0454 | 0.401 | 0.417 | 0.356 | 0.265 | 0.236 | 0.220 | 0.328 | 0.441 | 0.626 |
180' | 0.508 | 0.476 | 0.556 | 0.577 | 0.621 | 0.481 | 0.428 | 0.398 | 0.345 | 0.462 | 0.548 | 0.825 |
360" | 0.632 | 0.571 | 0682 | 0.763 | 0.824 | 0.613 | 0.583 | 0.579 | 0.489 | 0.628 | 0.606 | 0.908 |
540° | 0.723 | 0650 | 0.756 | 0.847 | 0.918 | 0.730 | 0695 | 0.681 | 0.582 | 0.766 | 0.671 | 0.954
720" i 0778 1 0727 | 0.8290 | 0.928 | 1.028 | 0.805 | 0.779 | 0.784 | 0.694 | 0.889 | 0.763 | 0.976
1080' | 0.877 | 0.867 | 0.956 | 1.048 | 1.166 | 0.881 | 0.876 | 0.884 | 0.822 { 1.030 | 0.910 1 1.007
1440' | 0.998 | 1000 | 1.014 | 1.134 | 1.244 | 1.065 [ 0.812 | 0.892 | 0.919 | 1.107 | 0.999 | 1.04¢

Ghi chi: Céc gia tri trong bang ap dung trong khoang thoi gian tap trung nwéece tinh toan t for 5 phut - 1440
phiit, cac gia tri trung gian duoc ndi suy theo do thi (st dung céc gia trf tai bang dé vé do thj duong cong ¥
~ T 1di nbi suy).

Bang 3: Két qua danh gia sai s6 cla hé s6 dic trung hinh dang con mwa W thiét 1dp cho khu vue 12 tram
khi trong chon nghién ctru voi sé liéu do muwa tiv 1 960 - 2010

Pé hiru hieu R, 2
STT Tram khi fwong, dia danh
R 2 Panh gia theo tiéu chi cua WMO
1 |Thixa Mwong Lay, tinh Bién Bién 95.16% Tot
2 [Thanh phé Tuyén Quang 83.01% Tot
3  |Thanh phd Lang Son 94.69% Tot
4  [Tram Lang - TP. Ha Nai 04 58% Tot
5 |Tram Ha P6ng - TP Ha Noi 04 68% Tot
6 |Thixa Son Tay - TP Ha Nbi 86.14% Tot
7 |Thanh phd Vinh 37.01% Tét
8  |[Thanh phd Béng Hén 85 00% Kha
9  |Thanh phd Ba Néng 84 10% Kha i
10 |Thanh phd Nha Trang 97.37% Tot i
11 [Thanh phé Budn Ma Thubt 83.68% Kha )
. 12 iThénh ohé Can Tho ) 38 37% Tot
m| DUON
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1h 12 gid trj trung binh ¥_~.

, 12 gia trj thire do trunng'binh cla dai lugng mwa
0 sat B E( X,),
X, = iwl

| s6 mau khao sat.

n

i8u chuan danh gia clia 16 chirc Khi twgng thé
i {(WMO) nhw sau.

240%-65% Dat

>05%-85% Kha

> 85% Tt

J
o

(&t qua danh gia mdc d6 tap frung cla cac dwdng
pl ~ T & cdc tan suét p, khac nhau quanh duwdng
ng binh W_~ T tai 12 tram khi twong nghién ctru
v Bang 3.

lhan thay: Hé sb déc trung hinh dang conmua W_
&t lzp cho 12 tram khi twong nghién clu & nwdc ta
i chubi s6 lidu do mwa thye té ttr ndm 1960 - 2010
cor ban cé sai sb rat thap, khi danh gia theo chi
u hé sb 46 hivu hiéu R 2 déu & mac Kha, Tot theo
u chi ctia té chike Khi twong thé gidi (WMO).

KET LUAN VA KIEN NGH]|

rong didu kién hién nay & nuwée ta s6 tram khi
ong ¢6 may do mwa tw ghi con it, trong khi do
 liéu do lwong mwa ngay lai rat san co6 tai tat ca
¢ diém do mwa thi viéc nghién clru phwong phap
h chuyén tr lwang muwa ngay tinh toan H, | thénh
ong mua tinh toan tirng thi khodng ngan H_,
anh curong dd mua tinh toan ¢ thoi gian tap trung
ric a_ 14 van dé rat ¢6 ¥ nghta thipe tign trong thist
' va quy hoach ¢dng trinh thoat nwoéc trén durong.

Cac gia tri hé sb dac trueng hinh dang con mua W,
p thi diem cho khu vwe 12 tram khi twong chon
jhién clru & nwéc ta vai chudi o lidu do muwa thuc
thu thap d&n nam 2010 nhw & Bang 2 c¢d thé tham
130 st dung khi tinh toan lwu lgng thiét ké cong
nh thoat nwdc & nhivng ving nay, tién {&i cap nhat
61 lai tham s6 W_ cho cac ving muwa trong Tiéu
wan thiét ké TCVN 9845:2013 tinh toan cac dac
rng ddng chay 10 cho phd hop hon voi dac diem
& tidt ctia nude ta hién chiu anh hwédng manh mé
1a bién dor khi hau,
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KHOA HOC - CONG NGHE S NN

- Ngoai sit¥ dung trong cdng thire cwdng d gici han
chia Tidu chudn TCVN 9845:2013.thi hé sb déc trung
hinh dang con mwa ¥_con ding dé xac dinh lveng
mwa thdvi doan Ion nhét tinh toan theo tan suat H_
ding trong cdng thire SokdIGpsky tinh luu lwgng
thiét ké& cho lwu v vira va 16n, né ciing 1a thdng so
quan trong trong tinh toan mwa rao - dong &héy bang

md hinh NAM - MIKE cho két qua tin cay
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