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MOT SO NGHIEN CUU TIEU BIEU VE DONG BIEN LUQNG
VA MANG TRAN BEN

Hoang Nam Binh
Truong Dai hoc Giao thong Van tai

Tém tit: Puong tran ngang la logi cong trinh théo li tiéu biéu ciia logi ddp vat liéu dia phirong
khi dia hinh nhé hep khéng thé bé tri logi tran doc. Loai cng trinh thity lic mdng tran bén ciia
dwong tran ngang trong cong trinh hé chira nwée da dwoc cac nha thiy lue hoc quan tdm nghién
citu tir nhitng nam dau cia thé ky XX. Dong chay trong mdng tran bén la bai todn tiéu biéu cho
dong chay cé luu lwong thay doi doc theo chiéu dong chinh. Cong trinh ddp Hoover trén séng
Colorado trén bién giéi bang Nevada va Arizona - My dwoc biét dén la cong trinh dau tién iing
dung loai ddp tran ngang dwa trén két qud ciia duw an nghién civu thir nghiém 16m vao giita nhiing
nam 30 cua thé ky XX. Bai bdo sé diém lai nhitng cong trinh khoa hoc ddng chii y trong miede va
thé giGi vé viéc nghién citu logi cong trinh thity lyc nay ciing nhw phwong trinh dong bién lwong
¢6 lwu lwong tang dan doc theo chiéu dong chdy chinh. Nhitng thong tin trong bai bdo sé la tai
liéu tham khao cho cdc nha khoa hoc nghién cuu vé hién twong thuy lyc thu vi nay.

Tir khoa: Mdng tran bén, Dong bién lwong, Pdp tran ngang.

Summary: Side-channel spillway is representative types of earth or rockfill dams to discharge
floods instead of frontal-weir when terrains are narrow. The side-channels have been being studied
since the early years of the twentieth century. Flow in side-channel is a typical hydraulics for
spatially varied flow with increasing discharge. Hoover dam in the Colorado river on the Nevada
and Arizona border (USA) is known as the first side-channel spillway in the world base on the
results of a large test project in the mid 1930s. This article will review some remarkable study of
hydraulic structures and spatially varied flow. Some information in this paper will be a reference
for studying this exciting hydraulics phenomenon.

Keywords: Side-channel, Spatially varied flow, Side weir.

1. GIOI THIEU tran ngang thudng c6 mit cit ngang hinh chi
Trong thuc té, hé théng mang thu nudc mua nhat hoge hinh thang (hinh 5, hinh 6, h:mhj)'
trén m4i nha (hinh 1), mang thodt nudc tran cua D3y méng theo phuong dong chay c6 the thing
bé boi (hinh 2) hay ranh bién (hinh 3), ranh o8¢ cong v6i do doc ndo d6 phu hop voi tinh
toan thiy lyc. Uu di€ém ctia mang tran bén 1a
van tée dong chay nho ¢ khu vyce dau vao mang,
muc nude trong hd ting khong dang ké khi luu
luong x4 16n, phu thudc vao ciu trac va hinh
dang mang. Ning luong dugc tiéu tan tot hon,
cot nude dau kénh chuyén tiép 16n hon so véi
tran doc voi cung luu lugng don vi, gidm nguy
co x6i. Nhuge diém 1a muc nude hd tang dot

dinh, muong cit dc (hin 4) 1a tng dung cta
méng tran bén c6 lru lugng ting dan doc theo
chidu dai cia mang.

Céc cong trinh thity loi dau mbi thuong ap dung
hinh thirc tran ngang khi gip dia hinh dbc, hep
¢ khu vuc xay dung cong trinh, suon nii khong
¢6 vi tri thich hop dé bé tri tran doc hay cac hinh
thirc thao 10 khac. Mang tran bén cia dudng
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bién khi dong chay trong mang chuyén trang lan truyén xudng mang lién ké hoic kénh thao.
thai tur ty do sang chay ngap va dong xoay sé&

a) - b) _
Y{

b’ b
Hinh 5. MGt cdt ngang dong chdy trong mdng bén hinh chit nhét va hinh thang
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Hinh 6. Puong tran ngang va mang bén
ho Pa My, tinh Binh Thudn

2. CAC CONG TRINH NGHIEN CUU
TREN THE GIOI

Dong chay khong 6n dinh va dong chay bién doi
gép trong 1ong dan ho 1a nhimg hién tuong thiy luc
da duoc nghién ciru tir thé ky XVIIL Dong bién
luong 14 mot dang riéng ciia vat thé chuyén dong co
khdi Iwong thay ddi. Cac nha co hoc dit ra nhimg
co so khoa hoc cho viéc nghién ctru hién tugng nay
tir cudi thé ky XIX dau thé ky XX.

Hinds J. dwoc biét dén 1a tac gia dau tién trén thé
gi6i nghién ctru ché @6 thiy luc trong mang tran
bén va dugc cong bd nam 1926. Theo d06, ché dd
thiy luc trong mang tran bén 1a dong bién luong
c6 luu lugng tang dan doc theo mang, phu thudc
vao luu lugng gia nhap & canh bén.

Julian Hinds sinh ngay 22/12/1881 tai Warrenton,
bang Alabama, My va mat ngay 15/7/1977 tai
Santa Barbara, bang California, My. Qua trinh
lam viéc, Hinds d3 dat nhiéu giai thuong va 13 tac
gia hodc dong tac gia nhiu bai bao va sich vé
cong trinh dap, thi nghiém thuy luc cong trinh
[17].

Nghién ctru ban dau ciia Hinds (1926) cho thay,
ton thit ning lrong dong chay trong méang c6 thé
xac dinh béng phuong trinh dong lugng, phu
thudc vao luu lwong gia nhap & canh bén. Bbi voi
nhitng dong chay dang nay, Hinds gia dinh rang
lru hrong ting tuyén tinh doc theo chidu dai
mang, Q = gx (v6i q 1a luu lwong don vi va x 1a
toa do doc theo mang). Tai vi tri dau mang (x = 0)
thi luu luong Q = 0, tirc 1a canh dau mang khong
c6 dong chay. Hinds cling tiép tuc gia dinh van
tdc dong chay binh quan doc theo mang c6 mbi
quan hé véitoa dd doc mang 1a v =ax" (véia va
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Hinh 7. Puong tran ngang va mang bén
dap Hoover, My

n la hang so). Phuong trinh dong luong thé hign
mbi quan hé gitta chiéu sau dong chay, luu toc va
luu lugng trong mang nhu sau:

dh _ vdv qV2

+ —_—
gQ
trong d6: g - gia tdc trong truong, g = 9,81m/s’.

1
dx gdx M

Lo1 giai cua phuong trinh (1) duogc tim bang
phuong phép cong timg budc, bat dau tir didu
kién bién va dong chdy ¢ ha lvu mang bén la dong
chay ém. Trong trudng hop dong chay doan dau
kénh ndi tiép mang bén la dong chay xiét, Hinds
(1926) gia thiét gan dung chiéu sau dong chay tai
d6 1 chidu sau phan gidi. Cac thi nghiém thuong
quan sat thiy hién tugng khong khi bi cudn vao
dong chay lam ting sy x4o tron bé mit to1 gin
cudi ha luu mang tran bén. Cac dac trung cau tric
dong x04n trong mang tran bén phy thudc dong
gia nhap. Cac dong xody do duoc goi la dong
x0@n Oc.

Henry Favre sinh ngay 10/6/1901 tai Geneve,
Thuy ST va mat ngay 30/5/1966 tai Zurich, Thuy
Si. Favre lan dau nghién ctru vé dong bién lwong
nam 1933 [9], trong d6 phuong trinh co ban cta
dong 6n dinh trong kénh thu nhin dwoc tir
phuong trinh nang lugng va phuong trinh dong
lwgng. Sau d6 Favre tién hanh nghién ctru chi tiét
cho trudng hop dong chay ¢ Iuu lugng ting dan
doc theo kénh dan. Cac giai phap va luan gii chit
ch& hon nghién ciru ban dau ctua Hinds (1926).
Favre da dua ra duoc giai phdp nghién ctru kha
chinh xac d6i v6i chét long 1y tuong trong kénh
dan mat cat hinh chit nhét, dugc kiém chimng biang
cac két qua thi nghiém va phui hop véi Iy thuyét.
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Phuong trinh dong bién lugng dugc b sung thém
thanh phan ton that ning lwong ty 1¢ thuan voi luu
tdc cuc b, hudng dong chay gia nhap ¢ canh bén
va ty 1¢ gilra luu lugng gia nhdp véi luu lugng
trong mang bén tai vi tri gia nhap [8].

Nam 1934, Meyer - Peter va Favre da 4p dung cac
két qua nghién ctru trude do cho mang tran bén
cua dap Boulder, nay la dap Hoover trén song
Colorado (Hinh). Cac két qua nghién ctru cho
thay mirc do pht hop giita 1y thuyét va thuc
nghiém 14 tuong dbi tot.

Ciing trong nim 1934, tac gia Beij di cong b két
qua nghién ctru cua minh. Karl Hilding Beij sinh
ngay 10/11/1893 tai Hartford, bang Connecticut,
M¥ va mat ngy 26/02/1986 tai Franklin, bang
New Hampshire, M [18]. Beij da nghién ctru ché
do thuy luc trong mang thu nudec mua trén mai
nha va két luan rang day 1a trudng hop g dung
dac biét ciia mang tran bén. Hinh dang mat cét
mang thu nudc mua duge xem xét voi ba dang co
ban la ntra hinh tron, hinh tam gidc va hinh chix
nhat. Phuong trinh x4c dinh dudng mat nudce
duoc thiét 1ap dua trén phuong trinh dong hrong
twong ty Hinds (1926). Ngoai ra, Beij budc dau
nghién ciru ché do thity luc chuyen tiép tir mang
tran bén sang doan kénh ndi tiép. Belj thiét lap
trang thai chay trong doan kénh ndi tiép 1a dong
chay xiét. Quan sat chi tiét thi nghiém, nhan thay
chiéu sdu dong chay 16n nhét xay ra trén doan dau
kénh ndi tiép, gia tri lan luot 1a [2]:

J3h, déi voi kénh c6 mit it hinh chit nhat; va
gghk ddi v6i kénh c6 mit cat hinh tam giac,
trong d6: hy - chiéu sau phan gioi.

Twr nghién ciu thuc nghiém, Beij da xac dinh
duoc kha nang thao ciia mang thu nudc mua trén
mai nha va da viét chi dan thiét ké mang thu nudc
mua.

John Chatfield Page sinh ngay 12/10/1887 tai
Syracuse, bang Nebraska, My via mit ngiy
23/3/1955 tai Denver, bang Colorado, My [18].
Vi vai tro chil nhi¢ém dy an Boulder Canyon cta
Cuc Khai hoang My, John C. Page da thuc hi¢n
nhiéu du an diéu tra khao sat thuy Iyc cong trinh
dap, trong d6 c6 du an nghién clru ché 3o thuy luc

mang tran bén cta dap Boulder Canyon. Cac thi
nghiém chu yéu thye hién do dac quan tric duong
mit nudc trong mang tran bén co mit cit hinh
thang va so sanh v6i két qua tinh toan tir phuong
trinh dong luong (1). Tac gia da dua ra
nhén dinh rang s& xuat hién dong xoin manh ba
chiéu khi lyu Iwong xa qua tran nhé do chénh léch
cao trinh dinh tran ngang voi ddy mang tran bén
[8].

Cho dén nay, cong trinh nghién ctru vé thily luc
mang bén duoc trich dan nhiéu nhét 14 cong trinh
nghién ctiru cua tac gia Camp (1940). Thomas
Ringgold Camp sinh ngay 05/11/1895 tai San
Antonio, bang Taxas, My va mit ngay
15/11/1971 tai Boston, bang Massachusetts, M¥
[18]. Nghién ctru dong chay trong mang tran bén,
Camp ciing sur dung phuong trinh dong luong véi
viéc don gian hoa thanh phan ma sat va mang c6
mdt cit ling tru voi chiéu rong day khong doi.
Mit cit mang bén duoc nghién ctru cho ca dang
hinh chir nhat va khac hinh chitr nhat. Phuong
trinh nhan dugc nghi€ém dong c6 dang mat déng
thc tich phan. Thanh phin ma sat duoc xac dinh
tir thyc nghiém khi nghién ctru bang dong on
dinh. Két qua nghién ciru ciia Camp da gitp giai
quyét dugc bai toan cia tram xtr 1y nudc thai,
ching han nhur viéc thiét ké hé thong loc cin nudc
thai [8].

Nhitng nim dau thap nién 40 ciia thé ky XX, céc
nha khoa hoc thily Iyc & Chau Au di nghién ciru
b6 sung vé ly thuyét va thuc nghiém cho dong
chdy trong mang tran bén. Giulio De Marchi la
mot nha khoa hoc vé thity luc & Chau Au ndi tiéng
trong linh vue nghién ctru thity luc mang tran bén.
Giulio De Marchi sinh ngay 06/8/1890 tai
Canneto Pavese, Y va mat ngay 15/3/1972 tai
Milano, Y [18]. De Marchi, G. (1941) da ap dung
phuong trinh dong lwong cho dong bién lwong dé
xac dinh duong mat nude trong mang tran bén &
trang thai chay ém, chay xiét va trang thai chay
xiét - ém thong qua nudc nhay. Tac gia di nghién
ctru 1y thuyét va thyc nghiém dang dudng mat
nudc trén kénh lang try mat cét hinh chit nhat.

Duilio Citrini 14 nha khoa hoc ké can céc nghién
cau cia De Marchi. Duilio Citrini sinh ngay
26/4/1913 tai Milano, Y va mét ngay 06/01/2006
[18]. Citrini (1942) da nghién ctru chi tiét dong
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chay trong mang bén khi ¢6 luu lugng gia nhap
tang dan doc theo mang. T4c gia di bd sung tham
s0 vao phuong trinh duong mat nude. Tham sb
do phu thudc vao chiéu rong kénh va s6 Froude.

Ciing theo nghién ctru cua tac gid, dong chdy phia
thuong lwru mang bén & trang thai ém c6 chiéu sau
16m nhat khi mét cat 1a hinh tam giac va nho nhat
khi mit cit 13 hinh chit nhét. Citrini (1948) da
nghién ctru chi tiét hon vé hién tuong nudc nhay,
ton that nang lwong trong mang bén va anh hudng
cua hudng dong chay gia nhdp toi dang duong
mat nudc.

Garbis H. Keulegan duoc biét dén 1a mot nha
khoa hoc vé toan hoc va thuy luc hoc, tiéu sir va
cac cong trinh khoa hoc tiéu biéu ciia tac gia duoc
gi6i thidu trong Tuyén tap cac nha khoa hoc vé
thily lwc & Chau Au giai doan 1800 - 2000 [9].
Keulegan sinh ngay 12/7/1890 tai Armenia (Tho
Nhi Ky) va mét ngay 28/7/1989 tai Vicksburg,
bang Mississippi, My. Keulegan 14 ngudi dau tién
tmg dung phuong phap tim diém suy bién tir
phuong trinh vi phan khdo sat dudng mat nude
trong mang bén trén co s phuong phap ctua De
Marchi. Theo nghién ctu cia Keulegan G. H.
(1952), phuong trinh mé phéng dudng mat nudc
trong méang tran bén ling try mt cit hinh chir
nhat c¢6 dang: [11]

So —S¢ —2 Q2 «Q
@_ gA~ 0x
dx 1-Fr?
2¢°x )
So=Sf -5
_ gb”h
x>
1= 3
gb“h
trong do:

So - 6 doc day mang bén;

S¢- d6 dbc ma sat (d6 dbc thiy Iuc).

b - chiéu rong ddy méng bén (b 1a hing s6 vi mang
c6 dang lang tru);

q - luu Iwong trén mot don vi chiéu dai mang bén.
Tai diém suy bién, dong chay o trang thai chay

phan gi6i (Fr* = 1), khi do ca tu s6 va mau sd cling
tién t6i "0". Cling tai diém suy bién nay thi do doc
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2

f
thuy lyc 1a S; = E;’— . Nhu vay, tir phuong trinh
g

(2) nhan dugc hé phuong trinh (3):

_fv? o 2¢°x _
h2g  gb?h? ;
5 5 3)
.
gb’h’

Trong hé phuong trinh (3), hé s6 ma sat f dugc
xac dinh theo két qua thi nghiém ctia Beij (1934).
Hé phuong trinh dugc tng dung dé khao sat
duong mit nude trong méang bén. Theo két qua
nghién cuu thuc nghiém cta Keulegan G. H.
(1952) thi hé phurong trinh (3) cho két qua tuong
ddi phi hop khi chiéu sau dong chay trong mang
rat nho.

Li W. H. ciing nghién ctru dong chay mot chiéu
trong méang tran bén bang phuong trinh dong
luong. Wen Hsiung Li sinh ngay 05/11/1918 tai
tinh Sin Hiu, Trung Qudc va mét ngay 13/9/2002
tai Hartford, bang Connecticut, My [18]. Li W. H.
dac biét quan tdm nghién ctru anh hudng cia do
ddc day mang va phan loai ching theo s6 Froude

, trong d6 L 1a chiéu dai dudng tran

vaty sb
™

ngang, So la do ddc ddy mang va hrw la chleu sau
dong chay cudi mang tran bén. Hinh dang mat cat
mang dugc nghién ctru 12 hinh chit nhat va mot sb
dang mit ct hinh thang. Tac gia ciing nghién ctru
dong chay trong mang ¢ ca hai trang thai ém va
xiét. Két qua nghién ctru clia tac gia cho thay anh
hudng cua 6 nham mai mang bén la khong dang
ké, do d6 co thé bo qua anh hudng ctia ching toi
ché do thity Iuc trong mang [14].

Sassoli da thyc hién mot dy an thi nghiém nghién
cuu dang duong mat nudc trong mang tran bén
cua duong tran ngang. Franco Sassoli sinh ngay
15/5/1923 tai Pisa, Y [9]. Sassoli tién hanh thi
nghiém trén mang bén c6 chidu dai 10m, chiéu
rong 0,5m, mat ct hinh chit nhat, trong d6 2,5m
diu mang c6 luu lugng gia nhap canh bén. Do doc
day mang duoc thiét ké 10 cip tir So = 0,05 dén
So=0,15. Luu tdc trong mang bén dugc do bang
6ng Pito dé tir do xac dinh hé sb hiéu chinh dong
lugng. Dang mat nudc trén mat cét ngang duoc
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mo phong toan hoc bang cach bd sung thém ludi
tinh mét chieu [15].

Chow V. T. Ia mét nha khoa hoc ndi tiéng trong
linh vyc thuy lyc, thuy van. Ven Te Chow sinh
ngay 07/10/1919 tai Hang Chau, Trung Qudc va
mat ngay 30/7/1981 tai Champaign, bang Illinois,
My [18]. Chow V. T. da xay dung phuong trinh
chuyén dong cho dong 6n dinh c6 Iru hrong thay
d6i doc duong trong kénh hé va g dung cho cac
dap tran ngang thao 1. Trong khi thlet lap phuong
trinh chuyén dong, tac gia da cho rang, dong chay
phu chay vudng goc vao dong chinh. Van dé khao
sét cac phuong trinh rat phirc tap, khong dé dang
nhu khi khdo sat dong chay trong kénh lang tru
chay 6n dinh vé6i luu lugng khong dbi. Chow V. T.
goi dong chay nhur vay la dong chay thay doi theo
khong gian [4].

Ap dung nguyén ly dong luong va ning
lwong, Chow V. T. di thiét lap dugc phuong
trinh vi phan dudng mat nude trong mang tran
bén c6 luu luong ting dan theo chiéu dai
mang. Cac phuong trinh nhan dugc lan luot 1a

(4) va (5) [4]:
Qq
Sy —Sp =21
dh F T gA2
—= 5 4
dx Q% -
~ = h
gA’
Qq
Sy —Sp — <+
dh ot gA2
—= 5
dx Q2 _
~ =~ _h
gA®

Phuong trinh  (4) ctia Chow V. T. ciing gidng
phuong trinh (2) cia Keulegan G. H, trong do

h = % 14 chiéu sdu trong binh trong mang va B

14 chiéu rong mit thoang. Cac ky hiéu khac nhu
da biét & trén.

Cac nha khoa hoc vé thity Iuc ¢ Lién X6 (cii) nhu
Konovalov I. M., Malisevski N. G., Milovitov A.
IA., Nenko IA. G., Gaxanov G. T. ... cling co
nhitng cong trinh nghién ctru vé dong bién luong
va mang tran bén [1] [13]. Tuy nhién, do chua
duoc tiép can voi cac tai lidu goc ciia cac tac gia

nén chi dung ¢ vi€c tham chiéu lai tir tac gid khac.
Konovalov I. M. (1937) d4 cong bd nghién ciru vé
dong bién luong trong cudn Dong chay c¢6 luu
lugng thay ddi ([BmwxeHue >KHAKOCTH
nepeMeHHbIM pacxoqiom). Theo do, phuong trinh
khéo sat dudng mit nude trong mang duoc thiét
lap dua trén nguyén ly nang lugng. Phuong trinh
thu nhan duoc 1a t6 hop su bién ddi cua cot nude
Iuu tdc trung binh mét cit va ty 1& gitra cot nudc
hru tdc trung binh doan tinh toan véi chiéu dai
doan tinh toan. Phuong trinh cua Konovalov c6 xét
dén anh hudng cta huéng dong chay gia nhap hay
phan tan. Phuong trinh c6 dang: [1] [13]

Q dQ, aQ? oA
SO _Sf _kO 2 3 A
dh _ gA dx gA’ Ox ©)
dx 1-Fr?
trong do:

ko - h¢ 6, ko= 1+ ot — no;
o - hé s6 hiéu chinh dong ning;

n - ty s giita hinh chiéu ciia ru tc toan phan
cua khdi gia nhap hodc phan tan Ién phuong
chuyén dong vix va van toc cta dong chi v. Néu
khdi gia nhap hodc phan tan chuyén dong thing
g0c véi dong chu thi vix =0 va no = 0.

3. CAC CONG TRINH NGHIEN CUU
TRONG NUOC

GS. Nguyén Vin Cung nguyén hiéu truéng
Truong Pai hoc Thuy loi thoi ky 1974 - 1981.
Gido su sinh ngay 15/9/1930 tai xa Bui Xa,
huyén Dtrc Tho, tinh Ha Tinh va mat nim 1981
tai Ha Noi. GS. Nguyén Vin Cung (1964) da
xay dung phuong trinh dong luc cho dong chay
on dinh ¢6 luu luong thay d6i doc dong chay
chinh. Gia tdc ctia dong phu tac dong 1én dong
chdy chinh dugc tac gia tim ra nho nguyén ly
bao toan dong lwong. Cac két qua nghién ciru
d6 dua dén phuong trinh dong luc dbi véi dong
chit 16ng 1y tuong. Phuong trinh c¢6 dang:

—Ix dQ+h; =const (7)
gQ

z+—+
Yy 2g

P OLV2+.[V
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GS. TS. Hoang Tu An nguyén giang vién bd
mon Thuy lyc, truong Pai hoc Thuay 191 (1965 -
2006). Gido su sinh ngay 20/4/1941 tai xa Nhan
Thanh, huyén Yén Thanh, tinh Ngh¢ An. Nam
1987, khi nghién ctru v& dong chay trén hé
thong kénh dan tram thuy dién nho kiéu duong
dan ho, GS. TS. Hoang Tu An va cs. da phdi
hop véi Cong ty Dién Iyc Song Pa phat trién
cac y tuong ctia GS. Nguyén Vin Cung va cac
nha khoa hoc khac dé mé rong bai toan dong
khong 6n dinh c6 Iwu luong thay doi doc theo
dong chinh.

Phuong trinh co ban cua chuyén dong 6n dinh co
luru Iwong thay doi doc duong dan khi c6 dong gia
nhép hodc phan tan c6 dang nhu sau [1]:

1— 2
lf =0 vdQ +V—+B+z+hf = const (8)
g A 2g v
Cac dai luong trong phuong trinh ~ (7) va (8)
nhu sau:

ng - ty s6 gitra hinh chiéu ctia van toc toan phan
cua khdi gia nhap hodc phan tan Ién phuong
chuyén dong vix va van tdc ctia dong chu v,
V.. Néu khoi gia nhdp hodc phan tan
chuyén dong thing goc véi dong chi thi vix = 0
vano = 0;

dQ - sy thay d6i Iuvu luong trén chidu dai doan
1ong dan dx;

A - dién tich mat cit uét cua dong chu;

z - vi nang don vi cia mt diem dang xét tai mot
mat cat trong dong chu;

P

% - 4p nang don vi clia mot diém dang xét tai
mot mit cat trong dong chi;

he - cOt nudce ton that ning lugng.

Phuong trinh  (7) va (8) ciing c6 xét dén anh
hudng cua luu toc dong gia nhép hay phéan tan

vix. Ung dung cac phuong trinh c6 thé tinh toan
TAI LIEU THAM KHAO
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thiy luc cho dudng tran ngang, mang tran bén
thao Iii & cac ho chira, cac hé thdng dan nude co
dudng tran bén va cac hé thong ti€u nudc vung
tridu...

4. KET LUAN

Hién nay, viéc thiét ké thuy luyc mang tran bén
cta duong tran ngang da dugc trinh bay trong
cac so tay tinh toan thiét ké cong trinh thiy loi
trong va ngoai nudc. Hién tuong dong bién
lwong trong méang tran bén tuy bit dau nghién
ctru tir nhitng thap nién dau cia thé ky XX,
muodn hon so vdi nghién ctru cac dang chuyén
dong khac cua chéat 1ong, nhung dén khoang
giita thé ky XX, Iy thuyét vé hién tuong thuy
lyc nay da gﬁn nhu duoc hoan thién. Vi c6 su
gia nhap dong chay lién tuc doc theo chidu dai
méang bén nén ton thit ning lwong trong dong
chdy kha 16n, do d6 phuong trinh ndng lugng
khong mo phéng duge hién tugng ma phai su
dung phuong trinh dong lugng. Dua vao
phuong trinh dong lugng va diéu kién bién,
dudng mat nudc trong mang dugc xac dinh.
Phuong phap nghién ctru din duoc hoan thién
khi Keulegan G. H. lan dau tién st dung
phuong phap phan tich suy bién phuong trinh
vi phin dong bién luong ciia De Marchi. Bai
bao da trinh bay cac cong trinh nghién ctru thiy
luc méng tran bén cuia dudng tran ngang & cong
trinh ddu mdi hd chira nudc trong va ngoai
nude. Pay 1a mét hién tugng thuy luc tha vi, do
14 dong bién lrong co lwu lwong ting dan doc
theo chiéu dai mang bén. Cac nha khoa hoc thiy
lyc hang dau thé gi6i nghién ctru hién tuong
thily luc nay dén tir cic qudc gia manh vé khoa
hoc va cong nghé nhu M¥, Nga, Y va cac nha
khoa hoc Lién X6 (cii). Trong tuong lai, ¢ thé
s& c6 nhitng nghién ctru bd sung, chi tiét hon,
nhim hoan thién nhiing tdn tai ma ban than
phuong trinh dong bién lwong chua giai quyét
dugc.
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