XAC BINH HE SO NHAM TRONG SONG TU TAI LIEU PO LUU TOC

TS. Nguyén Thu Hién
Bo mon Thuy lyc - DHTL

Tom tat: Viéc xdc dinh hé s6 nham Manning n c6 mét y nghia quan trong trong tinh todn thiy
lec trong 10ng ddn ho- Hién nay, co rdt nhiéu cong thirc kinh nghiém dé xdc dinh hé sé nhdm trong
song ngOI Tuy nhién, méi céng thirc ciing chi co thé dp dung trong nhitng diéu kién nhat dinh. Hién
nay, nhiéu con song co cdc 1ai liéu do heu toc (do vén toc tqi hai diém hodc nhiéu dzem trén thuy
triec) tai cde mdt cat ngang. Doi véi cdc Song kha rong (tl 6 chiéu réng/chiéu sau xdp xi hodc IO’n
hon 10), cdc tdi liéu ndy c6 thé sir dung dé xdc dinh hé sé nham dua trén qui ludt phan bé luu toc
I6garit. Bai bao nay nghién ciru va mé réng phuong phdp sir dung i liéu do leu toc hai diém dé
xdc dinh hé sé nham cho 10ng ddn. Céng thire xdy dwng da danh gia bang viéc dp dung dé tinh toén
hé s6 nham cho 14 séng ¢ Newzealand va Australia ma tai dé hé sé nham da duwoc xdc dinh. Céc
két qua tinh todn hé sé nham tir i liéu do luu toc dwoc so sanh véi hé sé nham thiee do. Ngodi ra,
cac két qua nély ciing dwoc so sanh véi hé s6 nhdm tinh tir cac Cﬁng thizc kinh nghiém. Két qua so
sanh cho thdy, day 1a mét phiwong phdp kha 16t dé xdc dinh hé sé nhdm véi nhitng con séng rong

ma ¢ do co cdc tai liéu do van toc.

1. it van dé

Viéc xac dinh hé sé nham Maning n c6 mdt y
nghia quan trong trong tinh toan thuy lyc. La
mot hé sd thuc nghiém, hé sé nham Maning phu
thudc vao nhiéu yéu t6 nhu do nham bé mit, cay
c6 xung quanh mit cat 10ng dan, hinh dang long
dan v.v. Vi vay, rat kho dé xac dinh chinh xéc
gia trj ctua hé sd nay.

Hién nay, c6 nhiéu phuong phap dé xac dinh
hé s6 nham Manning n. Phuong phap tryc tiép
xac dinh hé s6 nay rat ton kém va tén nhiéu thoi
gian vi doi hoi ching ta phai do dugc do ddc
thuy luc, luu lugng va mét s6 mit cat ngang doc
theo doan song (Barnes, 1967, Hicks and
Mason, 1991). Vi vay, trong thuc té ngudi ta
thuong s dung st dung cac bang tra hé sb
nham hozc ddi chiéu v&i cac anh chup cua cac
doan song ma tai do hé s6 nham dd duoc xac
dinh bang phwong phap truc tiép (Chow, 1959;
French, 1985; Barnes, 1967; Hicks and Mason,
1991) hoic str dung mot sb cac cong thire kinh
nghiém dé xac dinh hé s6 nham. Cac cong thirc
kinh nghiém dé xac dinh hé s6 nham thuong
dugc xay dung dua vao kich thudc cap phdi cia
C4C Ccudi soi trén bé mat 1ong dan (French, 1985,
Henderson, 1966). Bén canh d6, con c6 mot sd
cong thie kinh nghiém dugc rut ra tir quan hé
dién tich va do6 doc két hop voi phuong trinh
Manning dé xac dinh hé s6 nham (Sauer 1990;
Dingman and Sharma, 1997). Tuy nhién, méi

cong thac ciing chi 4p dung cho nhiing diéu
kién nhat dinh va do chinh xac vin con han ché.

Tai cac tram thuy van, viéc do luu luong
thuong dugc tién hanh tai mot mat cit ngang,
néu d6 doc khong dugc xac dinh ta khong thé
tinh truc tiép duoc hé sé nham. Tuy nhién, ddi
V6i cac 10ng sdng rong (ti sO chiéu rong/do sau
Xap xi 10) thi qui luat phan bd luu tc trén mat
cit tuan theo qui ludt logarit, & do phan b Van
tdc phu thudc vao do nham lién quan dén hé sb
Manning’s n (Keulegan, 1938). Vi vay, néu tai
mit cit d6 luu lwong dugc do bang phuwong
phap do Iuu tdc tai 2 diém (tai 0.2 va 0.8 lan do
sau) trén cac thay truc thi ta c6 thé sir dung tai
liéu nay dé xac dinh hé s6 nham. Chow (1959)
va French (1985) da ap dung phwong phap nay
cho céc long dan rong. Tuy nhién, phan bd luu
téc tai mdi thiy truc chi phan anh d6 nham cuc
bo tai vi tri d6 va cac gia tri cia ching tai cac
diém trén chu vi w6t cua mat cat ngang 1a thay
do6i. Vi vay, can phai rit ra mot cong thire tong
quat hon dé tinh toan hé s6 nham trén toan chu
vi u6t cia mot mit cit ngang. Trong bai bao
nay, cong thirc xac dinh hé s6 nham st dung tai
liéu do Iuu toc 2 diém duogc xay dung lai va ap
dung cho cac 10ng dan trong song thuc té. Phan
tiép theo s& gidi thiéu mot sé phuong phap hién
dang duoc ap dung va xay dung cong thirc tinh
hé s6 nham st dung tai lidu do luu toc 2 diém dé
xac dpnh hé sb nham trong song.
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2. Cac phuong phap xac dinh hé s6 nham
trong séng

2.1. Phuwong phdp truc tiép xdc dinh hé sé
nham Manning

Phuong phap truc tiép dé tinh hé s nham
Manning n la phuong phap dugc md ta trong
Barnes (1967) va Hicks and Mason (1991). Gia
tri cia hé sb nham tinh tir phuong phap nay
duoc coi 12 hé sb nham thue do:

12
m
1| (=) ) S ) 1
Q g Ly o
ARV

trong d6 Q 1 Iuu lugng (m%/s), m sb mat cit
ngang (voi mat cat thir m 1a mat cat nam o dau
thuong luu cua doan song), Z = AR¥® | A ladién
tich mat cit wét (m?), R 12 ban kinh thay luc

n=

(m), L 1 chiéu dai doan soéng, h; la cao trinh
muc nudce tai mat cit tha I va, hy 1a cot nude
lru tde tai mat cét i, Ah, 1 chénh léch cot nude
luu toc gitra hai miat cit va k(Ahy) xap xi bang
tén thit nang luong do 10ng din thu hep hoic
mé rong, k duoc gia thiét bang 0 ddi véi cac
doan thu hep va bfmg 0.5 d6i v&i doan mo rong.

2.2. Phwong phap ap dung cdac cong thirc
kinh nghiém

Nhiéu cong thirc dd duoc xdy dung dé xac
dinh hé s6 nham dua vao duong cong cép phéi
hat ctia cudi soi trén bé mit 10ng dan (French,
1985; Henderson, 1966; Lang et al. (2004))
hodc cong thic kinh nghiém quan hé do dbc-
dién tich két hop véi phuong trinh Manning dé
rat ra hé sé nham (Sauer 1990; Dingman and
Sharma, 1997) (xem Bang 1).

Bang 1: Mot $6 cong thure kinh nghiém xac dinh hé $6 nhdm Manning n

SO TT Tac gia

Cong thire*

1 Strickler (1923) (trong Yen (1991))

2 Henderson (1966)

3 Limerinos (1970)

4 Riggs (1976)

5 Bray (1979)

6 Bray (1982)
7 Bray (1982)

8 | Griffiths (1981)

9 Sauer (1990) (cited in Coon (1998))

10 Dingman and Sharma (1997)

n=0.0747d,,"°

q 1/6
n=0.03] —5—
0.3048

0.113RY®

1.16 + 2.O3Iog[dR]
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_033p2/3c 0.45+0.056l09S,
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n=——
155

0.113RY®

0.248 + 2.36Iog[dRJ

50

1

0.067¢ 021
n=—R"'S,

80
n=0.104S "

0.113RY®

0.76 +1.98Iog[dR]

50

n=0.11S °* L]m
T 10.3048

1 17
-0.173  0.267 0.5+0.0543 log S
ATMBRO%®Tg 9 S

n=——
1.564

* trong d6 n 1a hé sb nham, dy 1a dwong kinh cap phdi x % (m), A dién tich mat cit uét (m?), R
ban kinh thay luc (m); Sy d6 doc mat thoang va B chiéu rong mat thoang cta long séng.
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2.3. Xay dung cong thirc xdc dinh hé so
nham Manning n si¢ dung tai liéu do lwu téc 2
diém

Phan bé luu téc ddi véi 10ng dan nham
(Keulegan, 1938) duoc biéu thi theo cong thirc
Ssau:

u _u—*l 30z 2

K K

trong d6 U 1a Iuu toc diém (m/s), u« 1a Iuu tdc
dong luc (nvs), « la hé sb von Karméan =0.4, z
la khoang cach tinh tir day (m), ks d0 nham
tuong duong (m).

Thé cic huu toc u,, VA Uy, cich ddy mot
khoang cach 0.2d va 0.8d tuwong ung, trong d6 d
1a d6 sau dong chay tai thay truc, két hop lai roi

Ux ta duoc:

khur
d 3.178-1.792x
hn—=—"—— 3
Kq x-1

tI‘OIlg dé X= UO_2 /u08 .

Bién doi phuong trinh (3) ta c6 tai mot thuy
truc:
k., = d 4
) (3.178—1.792Xj
exp| — o o8

Xx-1

Trén mit cat co nhiéu thiy truc do luu té. Ta
c6 do nhdm twong duong trung binh cho toan
mat cat:

R s :
J==sit
2R
trong do kg, Pi la hé so nham va chu vi uét

thudc pham vi thay truc thir i.
Cong thirc phan b0 cua Keulegan (Chow,
1959) cho long dan nham nhu sau:

i=6.25+2.5Ini 6
V.

* s
trong d6 V 14 van tdc trung binh, V« van tdc
dong luc, R=A/P la ban kinh thay luc, P la
chu vi u6t ciia toan mat cat.

Ké hop véi cong thiic Manning
V =1/nxR**s va van téc dong luc
RS 13 co:
v RYS
V. Jon !

trong d6 g gia toc trong luc.

Can bang vé phai cta cac phuong trinh (6) va
(7), giai ra ta tim dugc céng thirc tinh n,
RY/6
n= 8

\/5[6.25 +2.5In kEJ

S

3. Ap dung tinh toan cho cac sdng thue té

Cong thuc (8) duoc ap dung cho 14 song
(xem Bang 2). Cac con song ndy dugc lya chon
vi chiing vira c6 tai liéu do luu toc va vira ¢ cac
gia tri ciia hé s6 nham thuc do. Sé liéu do luu
téc bao gdm 68 bang do luu tdc duoc National
Institute of Water and Atmosphere, New
Zealand va Thiess Environmental Services Pty
Ltd., VIC, Australia cung cip. Cac khoang gia
tri thuc do va tinh toan theo cdng thuc (8) cua
hé s6 Manning n cho cac séng ndy duoc chi ra
trong Bang 3. Trong bang nay cing dua ra cac
sai s6 trung binh twong dbi (ARE) cua hé sb
nham tinh toan so vai cac gia tri thuc do cua 14
con song nay. Tur Bang 3 c6 thé thiy rang mic
di khdng thé tranh khoi sai s6 trong do dac lwu
téc va qui luat phan bd luu tdc dang logarit c6
thé chua hoan toan sat, nhin chung gia tri tinh
toan va thue do kha gan nhau.

Bdng 2. TOM tdt cdc ddc trung chinh vé thity liec va hé s6 nham thiee do ciia 14 séng

S6 tai Tllieu | .,

A a Sogid | .. Q| V|]A]|R B Re . | Giatri

1T Ténsong irj do 7 I|¢1i lru o | mis | m? | m St Su m B/D 10° Fr cag ndo
téc phéi

3.17-|0.11- | 28.2- [2.14- |0.00003-|0.000025 | 19.6- 143- 0.03- 0.033-
: v

1| Acheron 1 8 1729 091 |819 588 [0.00090 |-0.00085 |24 |71%® |1331 |0.24 0.047

, |Merriman ) 4 |856-[0.28-[304- [160-|0.00027- 0000273 [165- | o [48s- |07 | (0076

Creek! 365 (053 688 |231 |0.00060 [0.000585 (26 | °° |1231 [0.11 0.080
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o 28- |0.72- |40.1- [1.26- [0.00076-|0.000733 | 29- 917- ]0.20- 0.039-
: v
3 MitaMitta” | 15 % |14 |151 |61 |255 [0.00194 |-0.00202 |205 7108 |5155 |0.37 0.047
129 |1.39- |93.2- |2.15- [0.00121- |0.00125- |63- 2987- |0.26- 0.041-
: v
4 | Tambo 3 3 701 |215 |320 |449 [0.00131 |000134 200 7132 |12790 |0.32 0.045
5 |orey . o |73 |078-|101- [067-|0.00067-|0.00069- |129- [ . 522 [o30-| o025
1110 |2.22 501 |2.33 [0.00122 {0.00107 |198 13340 | 0.54 0.031
5 |Oakeen ) . |49 [014-[s55-[177-|0.0000-0.00001- [193-| . [ase- [o0a- [ [ogsr-
Canal 205 053 309 |1.89 |0.00008 0.0001 [22.3 |7 1002 |0.12 0.027
10.5- |0.50- | 25.8- |0.87- [0.00032- |0.00027- |35.4- 435- |0.17- 0.022-
2
7 |Ongarue 8 6 loa1 097 144 |303 [0.00081 [0.00116 [47 |7*° 2030 [0.26 v 0.050
5 |pout 5 , |231-| 148|225 [028- |o.00us- 000067 |715- [ [ata Joro- [ Jooss-
636 |1.32 |50 0.36 |0.00306 |0.00103 [10.3 475 10,89 0.017
2.93- |0.25- | 11.8- |0.88- |0.00018- |0.00018- |10.9- 220- |0.09- 0.027-
: v
9 | Tahunatara ! 413|113 |319 |158 |0.00060 [0.00063 142 | 7100 |1785 029 0.049
o 47.5-0.70- | 68.6- |1.71- |0.00046- | 0.00046- | 48.5- 1197- |0.17- 0.042-
: v
10 | Rangitaiki ! 6 1144 |096 [150 |2.73 |0.00057 [0.00062 |615 |22 |2621 |0.19 0.050
. 35- |0.60- |6.31- |0.33- |0.00632-|0.00686- | 18.3- 198- |0.33- 0.027-
2
11 Waipapa 6 3 1574 [250 239 |096 |0.00006 [0.00011 185 |723% |2g0 osr | N |0.055
2
. V:’ing\i;}:“i M) ‘ 4 |675[0.40-|162- |08L- |0.00009-|0.00009- [202- | (340 |014-|  |0019-
gan; alau 135 10,60 |22.7 |1.04 |0.00013 [0.00011 215 | < [624 |0.19 0.022
2
. V:’f‘/\';g.a”‘;' @) 5 5 |65 [061-|104- |083- |0.00027-|0.00029- [118- | o . [506- |021-|  |0022-
gan::”e“ 319 [1.32 |24.2 |15 [0.00059 [0.00069 |143 |~ [1980 |0.35 0.025
o 6.59- |0.57- | 11.7- |0.55- |0.00442-|0.00441- |18.6- 314- |0.24- 0.037-
2 v
14 | Whirinaki 6 4 lea |197 |328 |118 |0.00471 |0.00474 |275 7222 2325 |0.58 0.047
231- |0.11- | 2.25- |0.28- [0.00001-|0.00001- |7.15- 143- |0.03- 0.015-
Total/Range % 5 |1110 |222 501 [5.88 |0.00906 |0.00911 |198 |70 |13340 |0.81 0.080

Ghi chi: * chi cac séng & Australia, * chi cac song & New Zealand (Ngudn: Hick and Mason
(1991) va Thiess Environmental Services Pty Ltd, Victoria, Austrlia)

Bang 3. Gia tri Manning n do dac va tinh toan va sai sé tiwong doi ciia 14 sdng

trong d6 n

N n tinh toan -

TT Tén song n do (Eq. 8) ARE * (%)
1 Mitta Mitta 0.034-0.049 0.35-0.54 8.49

2 Tahunatara? 0.029-0.036 0.29-0.49 16.23

3 Tambo® 0.033-0.048 0.41-0.45 10.18

4 Whirinaki? 0.037-0.046 0.036-0.051 12.46

5 Ongarue? 0.022-0.034 0.023-0.032 13.73

6 Acheron* 0.034-0.047 0.027-0.043 19.51

7 Grey’ 0.025-0.031 0.029-0.031 16.67

8 Rangitaiki? 0.042-0.050 0.027-0.044 23.56

9 Waipapa® 0.027-0.040 0.025-0.046 24.71
10 |Merriman Creek® 0.056-80 0.054-0.064 24.48
11 | Wanganui® 1 0.022-0.025 0.023-0.036 28.75
12 | Oakden Canal® | 0.027-0.037 0.034-0.042 29.40
13 Poutu® 0.016-0.017 0.020-0.021 24.26
14 Wanganui’® 2 0.018-22 0.020-0.032 36.77
Note: * Sai s6 twong ddi (ARE) duoc xéc dinh theo cong thirc (Mg, = Nieas )/ Nyess|/ N.200% ,

va n

comp meas

chi cac song & Australia va ? chi cac song & New Zealand.
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Pé danh gia phuwong phap dua ra (theo cong
thirc (8) tinh hé s6 nham tir tai liéu do luu téc)
V61 cac cong thuc kinh nghi¢m dé xac dinh hé
s6 nham Manning n, c4c sai s6 trung binh tuong
dbi (ARE) ctia n dugc tinh toan cho cac cong
thire khac nhau. Gia tri nay duoc biéu dién trong

Hinh 1. Ttr hinh V& c6 thé thay rang cong thirc
(8) co gia tri sai sO trung binh tuong dbi 1a nho
nhat. Piéu nay cho thay ding cong thic nay dé
xac dinh hé s6 nham d6i vdi cac song co tai lidu
do luu tdc s& cho két qua dang tin cay hon céc
cdng thirc kinh nghiém trong Bang 1.

ARE (%)

1 2 3 4

C6ng thtre ap dung dé tinh n

6 7 8 9

10 11

Hinh 1. Céc sai s6 twong doi trung binh (ARE) cuia n dugc tinh tir cdc cong thize kinh nghiém
trong Bang 1 (tir so1 dén so10) va tir cong thire (8) (soll)

4. Két luan

Bai bao nay da xay dung lai cong thirc tinh hé
s6 nham st dung tai liéu do luu tdc trén cac sdng
dwa vao qui luat phan bd hru toc logarit. Uu diém
cua phuong phap nay la nd c6 thé xac dinh dugc
gié tri ciia hé s6 nham tir s6 liéu do huu toc tai mot
mit cat trén sdng ma khdng can phai xac dinh do
doc thuy luc hay d6 déc muc nuée. Cong thirc
xay dung duogc ap dung cho 14 con song & New
Zealand va Australia & do cac gia tri do cuia hé s6
nham da biét. Két qua tinh toan tir cong thirc ndy

Tai ligu tham khao

da dugc so sanh v6i hé s6 nham thuc do va mdt so
cong thirc kinh nghiém. Két qua so sanh cho thay
mic du cac sai 6 trong do dac khong thé tranh
khoi va phan bd Iuu toc co thé khong hoan toan
theo qui luat 16garit cac gia tri tinh toan n tir cong
thitc d& nghi van cho cac két qua tot hon so véi
Céc cong thirc kinh nghiém. Piéu nély cho thiy
ring day 1a mot phuong phap kha tt dé xac dinh
hé s6 nham cua song rong khi co cac tai liéu do
Iwu tdc hai diém trén cac thuy truc ctia mat cit
song.
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Abstract
ESTIMATION OF ROUGHNESS COEFFICIENTS IN RIVERS FROM FLOW DATA

An accurate estimation of Manning’s roughness coefficient is of vital importance in any
hydraulic study including open channel flows. There are many empirical methods to estimate the
values of roughness however these methods are often applicable only to certain conditions. In many
rivers, the velocities at two-tenths and eight-tenths of the depth at stations across the river are
available. For wide river (ratios between width and depth is appropriate or greater than 10), these
data can be used to estimate Manning’s roughness n based on a logarithmic velocity distribution.
This paper re-investigates and improves the method of using two-point velocity measurement to
estimate rounghness coefficients to wide rivers. The proposed formulae are applied to 14 rivers in
Newzealand and Australia where their roughness coefficients were measured. The results are
compared with the measured roughness coefficients and the values computed from some other
empirical formulae. It is suggested that this method can be used as a means to estimate roughness
coefficients for streams where two-point velocity data are available.

Key Words: rivers, roughness coefficients, two-point velocity method, and logarithm
distribution.
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