MOT VAI Y KIEN VE CONG TRINH
DAN DONG THI CONG DANG BAC NUSC

VU THANH TE
Truong Pai hoc Thity loi

Toém tat: Trong xdy dung cdc cong trinh thiy loi, thity dién lon thoi gian ddn dong thi cong kéo
dai vai ba nam; do dé khi xd luu luong dan dong thi cong vao mua lii qua cong hay tuy nen ... sé rdt
ton kém. Vi vday, mot sé nudc da nghién citu va dp dung vao xdy dung cong trinh bién phdp ddn dong
thi cong la xd lii thi cong qua ddp xdy do dang bdc nudc. Bai viét néu mot s6'y kién vé vdn dé bdc

nudc tham ro da.

L. DAT VAN PE:

Trudc day trén cdc doan song di qua chd dia
hinh thay déi dot ngot tir cao xudng thdp phai
lam cong trinh chuyén ti€p. Nhiém vu clia cong
trinh 1a tiéu hao nang lugng cua dong chay;
tranh x6i 16 ha luu. Trong truong hop nay
thudng 1am cong trinh chuyén tiép dang bac
nuGc. V6i nhitng cong trinh vinh ctru nhu dap
Bai Thuong, da dung vat liéu bang bé tong dang
bac nuée, do cao clia cic bac nuéc cé thé chon
chénh cao Ah cua céc bac tir 0.40m+1.0m.

Gan day do6i v6i nhitng cong trinh xa i thi
cong din dong qua dap da dé dap do, vi loai
cong trinh nay 1a loai cong trinh dan dong tam
thoi nén mot s6 noi cling da ap dung ro thép bo
da theo dang bac nuGc tao thanh hinh thic
chuyén ti€p dong chay dé thuc hién nhiém vu
ctia cong trinh 1a tiéu hao nang lugng ctia dong
chdy, giam thiéu nang luc x6i 16, nhu: dap da do
Tan Hoa, Thién Sinh Kiéu, Lién Hoa & Trung
Quoc, dap Sa Na & Uc...

Nhu vay, v6i dang mdi dap cé hinh thic bac
nuGc nhim chuyén tiép dong chay tir thugng Iuu
xuong ha luu, nang lugng cua dong chay dugc
tiéu hao trén cdc bac nuéc dé nang lugng dong
chay dén bac cuéi cing dugc giam thiéu khong
gy x0i 16 ha luu. Mic do va hiéu qua tiéu nang
trén ting bac nudc phu thudc vao hinh thiic két
clu va do doc cua ddy bén. Do d6 can chon két
céu nhu thé nao cho hop 1y.

IL. NOI DUNG NGHIEN CUU

1. Ché do thuy luc trén bac nuée

Ché do thuy luc tir dinh dap d4 do dap do
chay qua céc bac xuong chan dap c6 thé dugc
coi 1a su hinh thanh ctia nhiéu bac nudc lién ti€p
c6 dong chay roi tu do nhu hinh 1.

Nudc nhay Dong ém

Dong xiét

Hinh 1. Ché do thuy luc trén bdc nudc

Trudng hgp bac nude bang cédc ro thép bo da
¢6 phan bac nho du rong thi dong chay tir mbi
bac phun xudng bac ké tiép tao thanh dang miii
phun ¢6 géc hat o = 0°, sau dong phun c6 nuGe
nhay. Khi d6 mai ha luu dap da dé c6 thé coi la
mot hé thong cac bac nudc hoan chinh lién ti€p
nhau. Néu bac khong di rong dé c6 thé géi tron
ca dong roi va nudc nhay thi dong chay s& dé tir
bac no xudng bac kia thanh cic cung cong lién
ti€p, né€u bac ngin thi dong chdy vuot qua ca
miii bac va d6 xuéng bac k& ti€p. Tir tinh chat
thuy luc nay khi thiét k€ bac ¢6 chiéu cao da
dinh [Ah=a(m)] thi chiéu dai mdi ro thép phai c6
kich thuGc nhat dinh, chiéu dai do6 la:

L,=L +L,+L, €8
L,, - Chiéu dai can thiét ctia ro thép (m)
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L, - Chiéu dai goi vao bén trong than dap (m)

L, - Chiéu dai tao ra bac nuéc, hing dugc
dong roi tir bac phia trén dé xuong (m)

L, - Chiéu dai dé dong chay sinh nudc nhay
trén bac nudc

Qua nghién cttu thi nghiém mo hinh dé bac
nudc c6 két cAu on dinh thi chiéu dai L >L,;
thuodng 1a 16n hon L, dé dam bdo trong tam clia
ro nam thién vé phia than dap (day 1a trudng hop
bac khong hinh thanh nuéc nhay trén bac).

Muoén xéc dinh dugc chiéu dai L, va L, cin
phai tinh dugc khoang cach phong xa cuia dong
chay tir dinh dap dd d6 xudng bac thit nhat. Ta
goi X 1a khoang ciach phoéng xa thi X dugc xac
dinh theo cong thic:

X=2z,-f,)z,-;) @

Trong d6

f,- Cao do dinh bac thit nhat

Z,- Cao d¢ trung binh muc nudc 6 cudi bac
thtr nhat Z, = [Zo ;’ Z, J

f, - Cao do dinh bac tha hai

Céc ky hiéu trong cong thic (2) thé hién trén
hinh 2.

il

Hinh 2. Cdc thong sé bdc nudc

Khi c6 thi nghiém ta st dung tri s6 do duong
mat nuéc dé xac dinh gid tri Z,, Z, d¢ suy ra Z,.
Khi chua ¢6 s6 liéu thi nghiém thi tinh Z, va Z,
nhu muc nudc trén dap tran dinh rong chay tu
do. Do sau dong chay & mat cét 1-1 tai miii hat
(mép cuodi bac) 1a h, qua thuc nghiém cho thay
luon nhd hon do sau phan gidi h,,, c6 thé xic
dinh theo cong thitc thuc nghiém cua Mooer va
Rand.

h, =0.715h,, 3)

Nang luong cua dong chay duogc tiéu hao qua

dong phun roi mot phan khuéch tan trong khong
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khi, mot phan tiéu hao do dong phun va dap véi
mat ro dd va mot phan tiéu hao do nude nhay &
trén bac (truong hop bac ro da du dai).

Trudng hop chiéu cao chénh léch giita dinh
dap d4 d6 vai day long song ha Iuu 16n, néu méi
bac phai lam da chiéu dai L= (L, + L, +L;) thi
khéi luong 1am ro thép bo dé s& tang lén nhiéu.
Vi vay s& lam ro d4 c6 chiéu dai L=(L, + L,) dé
giam bét chiéu dai xay dung tam thoi khi xa 1
thi cong; song dé giam bét chiéu dai xay dung
tam thoi khi x4 1@ thi cong, dé ddm bdo an toan
cho cong trinh can phai chap nhan viéc tang
cudng cong tic gia cd bang tang duong kinh
thép han Iuéi clia ro, va tang thép néo. Diéu nay
sé& duoc dé cap rd hon trong phéan tinh két cau
cta ro thép bo da.

2. Tinh két cau cho ro da

O trén da trinh bay phuong phdp tinh thity luc
cho méi dap da d6 duoc thiét ké theo dang bac
thang. Dé ddp tng duoc tinh hinh thiy luc va
chiu dugc van téc dong chay khi xa lii thi cong
thi khong thé dung ro thép thong thudng ma
thi€t k& loai ro thép bd dd phi tieu chudn.

Duéi day giéi thiéu cach tinh toan ro thép bo da.

a. Nguyén tdc bo tri ro dd va cdc chi tiét

Vé6i quan diém do bén va 6n dinh, ro d4 trong
cong trinh phai thoa man céc yéu cau.

+ Phan b6 1uéi thép trong cong trinh 1a dong
déu.

+ Cong trinh khong bi bién dang do luc cat
gay ra.

Muén dat dugc yéu cau thd hai thi nén bo tri
nhiéu thép thang ding va song song véi huéng
tdc dung cua luc cat.

b. Ro thép bo da

+ Hinh dang tuong tu nhu ro da, nhung két
cdu chic chian hon, cdc tdm ludi khong dung
lu6i thép dan bén ma dung sat c6 dudng kinh tir
4mm trd 1én han lién két thanh cac tdm ludi theo
kich thuéce thiét k€, 6 luéi dang hinh vuong: axa
=10cm x 10cm hodc a x a=15cm x 15cm.

Thép lam khung cta ro 1a loai sit tron c6
duong kinh 16n, dung thép ¢$20+$26mm; trong
mdi 1o cic vach ngian ciing lam khung dé tang
do bén 6n dinh cho thdm ro da.



Dé chong su phd hoai clia dong chdy trén tAim
nap ro con dung thép $22+¢26 han noi vé6i cac
thanh thép khung ctia ro; khoang céch chia 6 dé
han 14 1.0m x 1.0 hoac 1.5m x 1.5m. Loai ro da
nay dugc dung khi bao vé mdi cac dap dd d6 xay
dd cho tran nuéc dé x4 1 thi cong. Nhiam giit 6n
dinh chong 16i cho ro da khi dong chay c6 luc
tac dong 16n nén dudi ddy ro con dung thép néo,
duong kinh cta thép néo 1a $22+¢26.

Mat do thép néo ba tri day hay thua tuy thudc
vao luc tic dung cta dong chay. Mot s6 cong
trinh bo tri thép néo theo dang hoa mai, véi cu ly
Im x Im hoic 2m x 2m hodc
3m x 3m; c6 dinh thép néo dung cic cuc bé
tong: 0.5m x 0.5m x 0.5m dé chon vao than méi
dap; chiéu dai thép néo t6i tiéu 1a 3m, 16n c6 thé
dén 7+8m thong qua tinh todn luc kéo & day cua
10.

Xin gidi thiéu so do6 ro t:hép (hinh 3).

< A T
Nap day A Thép khung 22
{'\T L Thép FJ6~T8
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Hinh 3. M6 td so b ro thép
c. Tinh két cdu ro thép
Ro phai dam bao khong bi dong chay cuon
troi, tic 1a 6n dinh duéi tdc dung clia dong chay.
Chiéu day ro dugc xdc dinh nhu sau:
- Ung suét cit ctia dong chdy trén mat ro Ia
T,=Y,,h, 6 mdi bo hai bén thi t,=0.75 1, ta co:

: V2
T, =0.75y,hxi=0.75y,n’ NE 4

Trong cong thic (4):

Y, - Dung trong cua nudc

h- Chiéu sau trung binh dong chay

i- Do doc duong mat nude

n- Hé s6 nham cua ro

V - Van toc trung binh cua dong chay

R- Bén kinh thay luc

Khi chua c6 s6 liéu thi nghiém mo hinh thi
van toc V dugc tinh theo cong thiic Manning:

V1R i, L x R2E 12 )
n

Truong hgp dong chay trugt trén cdc bac
thang thi tam 14y i=i, i bang do doc ctia mdi dap
ha luu (AZ/L, AZ la chénh léch do cao tinh tur
dinh dap dd do dén ddy song ha luu, L 1a chiéu
dai céc bac tir dinh dap dd d6 dén chan bac cu6i
ciing). Con béan kinh thay luc R khi bé rong dap
tran da do twong doi 16n thi 1ay R~h.

+ Luc cét gi6i han tai mat dudi cua ro tinh
theo cong thic:

Tea= CYg - 1)

Trong do6:

t- Chiéu day ro (m)

v, - Trong lugng don vi ctia da (T/m’)

C - Hé s6 thuc nghiém duoc 1ay nhu sau

C=0.10 dai v6i 1o bo da, C=0.047 véi da roi

+ Luc cat gi6i han ctia ro dd & hai mdi bo

i 2
Tcm:‘tcd 1- Sin “a (7)
Sin 2

a - Goéc nghiéng cia méi déc bo so véi mat
phing nim ngang (do)

¢ - G6c nghi tu nhién cua d4, d6i véi ro da
thuong lay ¢=41°

Diéu kién 6n dinh cha thdm ro d4 trén mdi
hai bo la:

(6)

T <Ten 8)

Can bang gié tri cha t,, va 1, sé tim duoc
chiéu day t cua ro da.

Dua theo céch tinh nhu trén thi chiéu day ro
da thuong khong 16n, nén theo kinh nghiém thuc
t&€ nguoi ta chon chiéu day ro dd theo van toc t6i
han ctia dong chay (V,,). Khi ma van téc 16n hon
5m/s can dung ro da c6 chiéu day 0.50m trd 1én.

3. Mot s6 vi du cia Trung Quoc dung ro
thép bo da

a. Cong trinh thuy dién Thién Sinh Kiéu

+ So lugc vé cong trinh

Cong trinh nay la bac thang thiy dién cép I
trén song Hong; chiéu cao dap ban mat 1a 178m,
chiéu dai dinh dap 1168m, khoi luong dip dap
la 18.750.000m’, tong dung tich hé 1a 10.26ty
m’, cong suat 1ap mdy 12 1200MW (4*300MW).

+ Phuong 4n dan dong
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Nam dau xa luu luong thi cong qua 2 tuy nen
dan dong (13.5 x 13.5m) va tich nuéc trong ho
(do dé quai thuong va ha luu ngan nudc);
Q=1670m’/s.

Mua i nam thi 2 va 3 xa luu lugng thi cong
qua 2 tuy nen din dong va doan dap dap d&
(B=300m).

D¢ lua chon két cau din dong hop 1y da tién
hanh thi nghiém mo hinh ty 1& 1/100. Qua thi
nghiém xa 9 cép luu lwong Q=2500, 3000, 3500,
4400, 5500, 6500, 7760, 9670, 10800m’/s m&i
chon két cau ro thép bo da gia c6 doan dap xay
dé hop 1y.

+ Két qua xa 1d thuc t€

Mua I nam 1995 mat dap tran nuéc 11 lan,
theo thong ké thoi gian xa 14 la 1848gio, luu
lugng dén 16n nhat clia song 1a 4750m’/s, luu téc
binh quan la 13.72m/s.

Mua 1d nam 1996 mat dap tran nudc xa li 4
lan, theo thong ké thoi gian thdo 1 1a 348gio;
luu lugng dén 16n nhét ctia song la 3790m’s,
luu toc binh quan 1a 10.32m/s.

+ Két luan: Qua cac mua li 16n, doan dap
dap do vén an toan.

Thuc € cho thdy dé an toan, di thi nghiém
v6i nhiéu cdp luu lugng va cép 16n nhat xa qua
dap dap d& gin gap 2 l4n luu luong tinh todn va
thuc t&€ xay ra.

b. Cong trinh thuy dién Tan Hoa

+ So lugc vé cong trinh

Ho chda nuéec Tan Hoa duge xay dung &
thuong luu song Quan Thon thudoc nhdnh song
Ngu Ha trén dia phan thon Phat Dong xa Tan
Van huyén Hoi Dong tinh Téd Xuyén la mot
cong trinh thiy lgi loai vira ¢6 nhiém vu st dung
téng hop, 14y nudc tusi 1a chinh két hop cip
nuGc cho thanh thi, phat dién kiém chéng 1a,
nuoi cd va du lich. Dap chinh ngan song la dap
d4 dé dam nén tudng tam bang dat sét, chiéu cao
16n nhat cua dap 1a 66m, mat dap rong 8m,
chiéu dai theo tuyén tim dinh dap la 238.75m.

+ Phuong phdp dan dong

Miia kho xa i qua tuy nen dan dong, mua 1
Xa qua tuy nen va doan dap diap do. Poan dap
dap do xa 1t thudng chia 1a 3 bac nhu hinh 4.
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6% 180 150

Hinh 4. Mdt cat ngang ddp chinh
tran nudc xd li

Ghi chii:
(1) bé quai (5) ba 1at khan
(2) Khoi da nén (6) b4 dap dap

(3) Réanh d6 bé tong  (7) Ro thép bo dd

(4) Mang composit  (8) Lép bé tong dém

Két qua tinh dudng kinh da quy déi bao vé
mat va luu toc tran qua mat dap & cao trinh
1928m & bang 1.

Bdng 1. Quan hé V~d cua mdt ddp

ddp do Tan Hoa
Vim/s) |1.0] 2.0 | 3.0 40| 50| 60
d (m) 0.0210.09 1 0.20 ] 0.35 | 0.55 | 0.80
G (kg) 0.8 ]16.5] 82 | 250 | 617 | 1307

Cong trinh da xa li thi cong nam 2002 an
toan va hoan thanh xay dung nam 2005.

c. Cong trinh thay dién Lién Hoa - tinh
Cat Lam

+ Phuong 4n dan dong

Luu luong 1ii 1a 8070m’/s. Bién phép thdo li
la x4 qua hai tuy nen dan dong két hop véGi doan
dap dap do. Theo ti€n do thi cong thuc cia cong
trinh thuy dién Lién Hoa, trén nguyén tic co
gang tiét kiém kinh phi bao vé dudng tran dan 1d
da tién hanh nghién ctu so chon cac phuong an
ddy doan dap dap do la: 150, 200, 250, 300m.
Ngoai tinh todn vé thay luc ra con tién hanh thi
nghiém mo hinh thily luc téng thé cong trinh va
mo hinh mat cit khi ddn qua doan dap dap do.

Qua téng hop phan tich so sdnh xdc dinh
phuong 4n xa 1ii qua doan dap dap do 1a: chiéu
rong day dai 250m, cao trinh day 1a V173.0m,
hai bén b c6 mai lal:1.5. Thoi doan 1a 16n su
dung hai tuy nen xa It két hgp véi doan dap dip
dé da duoc bao vé dé thio lii. Xéc dinh céc
thong so6 thay luc néu & bang 2.



Bdng 2: Cdc thong so thity luc xd li

Luu Chiéu Thong s6 thuy luc theo Thong s6 thay luc theo thi nghiém
lugng rong tinh todn
(m?/s) Chd Luu toc Luutscd | Do sau dong Luu t6c Luu toc & Do sau &
chira mat  dap maidap ha | chay & mai matdap | maidap ha mai dap
(m) (m) lua (m/s) | dap ha luu (m) (m/s) Iuu (m/s) ha Iuu (m)
8070 250 3.3+7.65 18.52 1.074 2.15+7.85 | 10.27+15.03 | 1.45+2.33

Bao vé mai dap ha luu dung luéi cot thép gia
co bao vé, thép khung dung $25mm, kich thudc
cua mat IuéGi 1a 15cm*15cm, thép néo trén mat
bang $32mm dai 10m khodng céch ngang va
khoang cdch doc déu dung 90cm, thép néo lién
két v6i ludi cot thép bang han.

doan dap dap do mang lai hiéu qua kinh t€ 16n,
nén Trung Quéc dung khéa phé bién. Tuy nhién,
dé 4p dung phuong phap nay Trung Quéc da thi
nghiém nhiéu phuong 4n khdac nhau véi nhi€u
cap luu lugng, trong d6 c6 mot s6 cap 16n hon
tinh to4an dé ddm béo an toan khi xa 1ii thi cong.

Chiing toi xin gi6i thiéu dé ban doc tham khao.
Mot s6 noi dung chi tiét vé xa li thi cong qua
dap dap do chiing toi s& néu vao dip khac.

I KET LUAN:
Phuong phap dan dong xa 1 thi cong qua
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Summary
SOME RECOMMENDATIONS ON STEP -BASED WEIR HYDRAULIC STRUCTURES FOR

CONSTRUCTIVE FLOW DISCHARGE

Construction work of hydraulic structures for various water resources and hydropower projects
are requiring long time of constructive flow discharge i.e. some to three years. In flooding period,
constructive flow discharge through sluice or tunnel structures will demand a large invested budget.
Thus, in dealing with problem, in some countries, constructive flow discharge by incomplete step-
based weir has been researched and applied into construction phase. This paper intends to present
some recommendation on subject of incomplete step-based weir with laid-down steel-galvanized
rock gabion.

Nguoi phdan bién: PGS.TS. Lé Xuan Roanh
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