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Tom tét: Trong xay dung caccong trinh thiy loi, thiy dién Ién thei gian dan dong thi cong kéo
dai vai ba nam; do d6 khixa luu lurong din dong thi cong vaio muialii qua cong hay tuyne ... sé
ratton kém. Vi vdy, mét & nuéc da nghién cieu va ap dung bién phép xd li thi cdng qua dip
dang thi cong. Bai viédt néu mét $ ké qua nghién cizu theec nghiém chpn cao trinh dinh dap va
chiédu dai bdc nieéckhi xa lii thi cdng qua ddp da do dang thi cong.

Tir khOa: Pap da do, ché dp thiiy luc

Summary: Congruction of large water resources and hydro power projects requires seveal
years long-timecongruction flowthat construction flood dischargethrough conduit or tunnd is
high cos inveding. Ther efore, in some countries solution of flood di scharge through weir under
condruction has been bang applied. This paper presents ssme of experimental reslts of
research for sdection of weir height and length of step for discharge flow through in-progress

condructiverockfill war.
Key words: rodk fill weir, hydraulic regime.

I.MO PAU

C6 rat nhiéu phuong an dan dong thi cong
khéc nhau nhu: din dbng thi céng qua him
(tuynel), qua kénh din, qua céng din dong,
quald chiralai trénthan dap ... Phuong én dan
dong qua cong/(tuynel), dap béténg va dap da
d6 dangthi cong (dip do) la mot giai phép rat
kha thi, phu hop véi cac cong trinh a4 luu
lwvogng mua kiét va mua Ia chénh léch nhau
nhiéu (king1)

Trong mbakiét, khi luu lugngvé nho, todn B
duoc xa vé ha luu qua céng (tuynel). Nhung
khi i v&, mot phan luu luong duoc xa qua
cdng phan con lai duwoc xa qua mot doan dap
dang thi cong (dap do) tai mot cao trinh da
dinh. Khi d6 congva dap lam viéc két hop dé
théo It thi addngcho cong trinh.

Ngudi phan bién: PGS.TS Tran Q uéc Thwéng
Ngay nhin ba : (2/12/2014

Ngdy théngquaphanbié: 04/2/2015

Ngdy dwyét dang 24/ 4/2015

Bang 1 cho thiy luu lwong mua li ¢ip
nhiéu 1an luu lvogng mua kiét. Néu ding
cong trinh dan dongxa |ii thi ddngmua ki ét
dé xa 1 thi congmua li thi phai lam nhiéu
cbng hay tuyne s3 tén kém kinh phi vathi
cong lai phictap.

Do d6 xa I thi congkét hop quacong (tuynel)
va dap béténg hay da & dang thi cong (dip
do) dem lai hiéu qua kinh té ky thuat lon.

Tw nhié o chua ¢ nhiéu tai liéu tham
khao dé tinh todn thiét ké xa lathi céng qua
dap da d6 dang thi cong (dap do), vi vay
thuong phai quathi nghiém dé chon phuong
an hop 1y.

Muc dich nghién ciru la chon duoc cao trinh

dinh dp doan dap da do dip o hop ly, xac
dinh két ciu bac nudc khi xa i thi cong trén
md hinh ldng cing cho s dd dap chinh chiu
luclachinh.
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Bang 1: Lwu lwong mualii vamtakiét mot sé cong trinh.

Tén Luulwong dan ddng (m?/s)
TT A Phuong anxalii th con
Congtrinh e o Muald M Uaki &
1 Song Tranh 2 Céngdan dorg + tranxay do &250 581
. ) Cong dan dorg + dé qua thuong luu + tran x&y
2 |BanCna dé Phuong anhi éu chinh) 000 3338
3 Tuyé Quang Congdan dorg + dé qua + dapdado x& do 5036 938
4 Son La Congdan dong + 16 xathi 0dng + tranxay do 15600 4690
5 Cira Dat Tuynd + dapdadd x& do 5050 361
6 SongBurg 4 Cdngdan dorg + tranxay do 5450 558
- BN Ve znﬁ)dan dong + dap xay do (Phrorng an hiéu 297 384
n

II. KET QUA NGHIEN CUU THI
NGHIEM MO HINH

2.1. M6 hinh h6a

Pé nghién caru tinh hinh thuy lyckhixali thi
cong qua doan dap da do dip do, xdy dung
md hinh mat cit voi ty Ié 1/40, theo tiéu
chuén tuong tu vé trong luc (Froude). Kiém
tra c&c diéu kién tuong ty cho thay tri s
Reynold trén mo6 hinh Reni, = 6200 > Rey, =
4000, nhu vay dam bao Vé diéu kién 1am viéc
& khu ty dng hda mé hinh, dong thoi diéu
kién cdp nudc duoc dm bao va céc thiét bi
do dac cingphu hop.

2.2.Ché taomdhinh

Cong trinh déu cing hoa bé mat dé xéc dinh
cécthong sb thay hc.

2.3. Khai quéat ngi dungnghién ciru

Nghién ciruso d6 dap chinh chiulyc 1a chinh,
nghia 1a ceo trinh dinh dap da dé dip do
(V45.00m-V50m) cao hon cao trinh dinh dé
quai thugng luu (V43.50m) va dé quai ha luu
(V32.00m).

Nghién cirutrén mé hinh mat cit, Iong ctng,
toan bd két caucong trinh & mé hinh déu trét
vitaxi mingcé& dé cunghda bé mat.

Nhiém vunghién ciru: Chon caotrinh dinh dap
hop ly véi 3 cao trinh dinh dap 50m, 48m va
45 m; chon chiéu dai bac dam bao kinh té ky
thuit voi 2 do dai bac nuéc 2.25, va 4m ¢ do
cao bac 1.50m.

M& hinh mat cit véi Iong cung diroc md ta
trong hinh 1

Hinh 1. M& hinh mt cdt - ldng cing

2.4. Két qua nghién ciru thi ndhiém
Pé xéc dinh két ciu doan dap dado dip do hop
ly can chon cao trinh dinh dap phu hop, dam
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bao cac théng b thay lwc co ban nho nhat dé
giam kinh phi gia 65, x8y dung congtrinh dén
dong. Trén mé hinh détién hanh arnghdatoan
bo mat dap, c& bac nudc Iong dan ha luu...
v6i 3 cao do dinh dp [a 50m, 48m va4sm.
2.41. Nghién cuu lya chon cao trinh dinh
daphoply

Dé lyachon ceo trinh dinh dap hop ly & tién
hanh thi nchiém véi 3 cao trinh 50; 48 va45m
voi bac dd 225 m cho 4 cip luu lwong
Q=1000; 2000; 4500 va 6500 m°/s

Trén mé hinh tién hanh xéc dinh céc théng s
thay luc chinh:

- Chiéu da dongphuntrén bic;

- Van téc dong chay doc cong trinh (Luuy
cécvi tri & cubi dinh dap, chan dap);

- Puong mat nudc doc cong trinh;

- Dién bién tinh hinh thay lyc, dong chay doc
congtrinh.

2.4.1.1. X& dinh chiéu dai phun xatrén bic
nuéc da 2.25m.

Két qua x&c dinh chiéudai phun xacho thay, véi
cip luuluong nhé nhat Q= 1000 m*/s, chidu dai
dong phun Lp=2.69 m dai hon chiéu i kic L=
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Hirh 3: S» do motd nuéc nhay é ha luu ddp.

2.4.1.2. Xé& dinh vantbc dong chay

Nhom nghién ciru dé tién hanh xéc dinh van
téc dong chay doc cong trinh, trong d6 cha y
toi cac vi tri cha yéu Tim vacwi dp chinh,
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2.25m |a0.44m. Nghia la dong chay vuot ngoai
bac, khdngnam trén bic (Hinh 2).

Véi Q= 6500 m¥s, chidu cai dngphun Lp =
560m, di hon chiéu dd bac
L =2,25mla3,35m.

Qua két qua thi nghiém xé& dinh chiéu dai
phun xa cho thiy: dong chay |a dong chay
truot ngod mii kic.

Dong chay & xudng ha luu dap, tao nusc
nhay trén c&c bac tuong tng vai cap luuluong
1000-6500 m*/s nuéc nhay tur dinh bac 1 Ién
dinh bac 5 (Hinh 3 vaHinh 4)

A

= e TP =

Hinh 4: Nuoc nhay o ha lwuddp trong mo hinh.

c&c bac nudc ving ha luu dao dong (nudc
nhay), chén dap...

Van téc dong chay véi c& cip Q = 4500 m/s:;
6500 m°/snéud king2,
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Bang 2. Van técdong chay (m/s)

Q =4500 (m%/9 Q=6500 (m°®/s)
TT M3t cit do V45 | V48 | VS0 | V45 | V48 | V50
(m) (m) (m) (m) (m) (m)
1 | Timdap chinh 510 [5.60 |[610 |[550 [6.00 [652
2 [ Cudi dinh dap chinh 542 [6.20 [69 [697 [780 [810

Ving neée ha luvu deo ddng
(nuéc nhay) trén cé& bac cudi

4 | Vung chén dap chinh 5.14 6.49 7.60 6.52 6.96 8.20

11.20 (1210 | 1385 |1266 |14.70 |17.10

Két qua thi nchiém mé hinh cho thiy: cung
mot cap luulwong6500 mi/s sov6i caotrinh
dinh dap V45 (m), cao trinh dinh dap VA48 va
V50 (m) van toc dong chay tai mot 0 vi tri
c6 ar chénh 1éch nhu sau:

- V& vin toéc dbngchay tai cwi dinh daptang
twong ung 0.8 va 1.1 (m/9)

- V& van toc dngchay tai ving nuéc ha luu
dao dong (nudc nhay) trén c& bac tang tuong
ung2.0va45 (m/9

2.41.3. Chon caotrinh dinh d&p hop ly.

Quaxéc dinh céc thong s thay luc chith V&I in 5. M6 hinh long cing véi bac déi 4m,
3 cao trinh dinh dap 45, 48 va 50m = cho cao trinh dinh ddp 45m nhin tirha lieu
thay: cung mot cap luu lugng s0 véi cao
trinh dinh dap 45m, cao trinh 48 va’50m cho
cac théng s6 thuy luc: Van téc, do doc
duong mat nuéc &u bét 1oi hon, nhat 1a vén
tdc dong chay & ha luu dap Ion hon nhiéu
dan dén gia c6 bao vé ha luu dap ciing tén
kém va phirc tap hon rat nhi¢u. Do d6 kién
nghi chon cao trinh dinh dap V45m nghién
cirucéc gid doantiéptheo.

2.42. Nghién cizu truong hop chiéu dai bdc
4m, cao trinh dinh dgp 45m

o

Dudi dé néu két qua nghién cruxéc dinh cac
yéu té dng chay trén mo hinh long cang vai Hinh 6. M6 hinh long cizng véi bac dai 4m,
bac dai 4m, caotrinh dinh ddp45m (HinhSva  caotrinh dinh ddp 45m nhin theo phuong
Hinh 6) vudng goctrucdong chay
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2.4.2.1. X& dinh chiéu dai phunxatrén bic
nuoc

Nghién ciru xéc dinh cac thdng sd thiy luc Vi
bacnudc dai 4m, cao trinh dinh dp 45m cho 3
cap luu lwong Q= 2000; 4500 va 6500 m¥s.

Két qua nghién ctiu thi nchiém xéc dinh dong
phun xa cho thay, véi cap luuluwong nho nhat
Q=2000 m7¥s va I6n nhat Q=6500 m*/s, chiéu
dai phuin xaL=5,56 m va10m i hon chiéu
dai bac 1.56 m va 6m. Nghia la dong chay
vuot ngod bac (chay truot ngoal mii bac),
khéng nim trén bac (Hinh 7).

Hinh 7. Dong chay vurot ngoai mai bédc dai 4m,
khi xa luzu liong Q= 2000 m s

2.42.2. Xé& dinh vantbc dong chay

Nhom nghién ciru dé tién hanh xéac dinh van
tdc dong chay doc cong trinh, trong d6 cha y
toi cac vi tri cha yéu Tim vacwi dp chinh,
cac bic nudéc vung nuéc ha lvu deo dong
(nude nhay), chan dap cho 3 cap luu lugng Q=
2000; 4500 va 6500 m°/s

Két qua x&c dinh van téc d&y tai mot b vi tri
chuyéy nhu sau:

- Tai tim d&p chinh: 3.10- 550 m/s,

- Cudi dap chinh: 5.30 - 7.00m/s

- CAcbiac 1 - bac 5 (vung nuéc ha lvu deo
dong): 5.00- 12.65m/s

- Chénma haluvudap: 3.10-6.50m/s
Qua x&c dinh van tdc dong chay véi bac dhi
4m, cao trinh dinh d&p 45m cho 3 cip luu
lwong o thé rit ranhin xé& nhu sau Vian téc
dong chay tai cac vi trichuyéutrén o véi bac

[ KHOA HOC [ele]NelNelzl=

dai 2.25 m khdngkh& nhaunhiéu, vi ceo trinh
dinh dap déula 45m, muc nuéc ha luukhong
d6i do ddvantéchai do dai bac 2.25mva4m
véi cao trinh dinh dap 45m & céc vitri chuyéu
tuongtu nhau

2.4.3. Két qui chon cao trinh dih ddp va
chiéu dai bdcnurdc

2.4.3.1. Choncaotrinh dinh dap

Pam o didu kién kinh té, ky thuat: van téc
dong chay & mat dap vavung chan dap ha luvu
lahop ly, tuc la da gid cb mat dap vira phai, dé
khai théc van chuy énvakét ciugiacd vingha
lwulanhé nhit.

Dé x& dinh céac yéu td trén datién hanh thi
ndhiém cho 03 cao trinh dinh dp: 45m; 48m
va50m, véi 02 cip hru lwong thi nghiém, két
gua néu ¢ dudi ddy.

2.4.3.2. Xac dinh duong kinh da hoc bao vé
mat dap

T van téc dong chay trén mat dap vai 2 cap
luru lvong 4500 m>/sva 6500 m’/s néu & bang
2. Mat khéc theo nghién cau cia X.VIZBAS
[2] x& dinh duong kinh d& hoc bio vé mat
dap (Hinh 8), nhu sau

Vo =1.2 [2gZe "0 /D (1)
7

Trongdo

Vimax _vVan téclén nhat (m/s)

D- buwongkinh dahoc (m)

vq— Trongluong riéng cua d4 y= 2.65 T/m*
vn—T ronglugng riéng caanudc, = 1.00T/m°
T bang 3 cho thiy o V6i cao trinh dinh dap
45m, cao trinh dinh dap 48 va 50m cd duong
kinh da hoc ga o o vé mat dap tang thém
véi 2 cip luu luong 4500 m¥/sva 6500 mY/s,
nhu sau:

- Véi cAp Q=4500 m*/s
+ Cao trinh dinh 48m tang thém 0.17m (0.65
va0.82m)
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+ Cao trinh dinh 50m tang thém 0.40m (0.65
va 1.05m)

- V6i dip leuluong Q= 6500 m¥s

+ Cao trinh dinh 48m tang thém 0.26m (1.05
val3lm)

+ Cao trinh dinh 50m tang thém 0.36m (1.05
val4im)

Nhu vay tathdy ha thip ceo trinh dinh dp tur
50m xuwng 45m duong kinh d& hoc giam
0.40m (véi Q= 4500 m¥s) va 0.36 m (Voi
Q=6500 m%/s). Puong kinh da trung binh
D~0.65m o khai thac vavan chuyén, thi cong
& hién trueong thuan loi hon nhiéu so véi véi da
¢0 dirong kinh trung binh D~1.05m val.41m

Hinh 8. M6 ta dahgc bdo vé mat dap

Bang 3.Q uan h¢ V~D

TT Vimax (M/S) D (m) Ghi ch
1 5.50 065 V dinh dap 45m, Q =4500 m%/s
2 6.20 0.82 V dinh dap 48m, Q =4500 m/s
3 7.00 1.05 V dinh dap 50m, Q =4500 m*/s
4 7.00 1.05 V dinh dap 45m, Q =6500 m’/s
5 7.80 131 V dinh dap 48m, Q =6500 m’/s
6 8.10 141 V dinh dap 50m, Q =6500 m*/s

2.43.3. Van téc dongchay ¢ ha leu d@p

Nhu danéu trén, khi xa It thi cdng qua dap
d& &, dong chay chay truot trén céc bac va
d6 xudng ha lwu dap tao nuéc nhay, muc
nedc deo dong tir long song (V29m) dén
hét bac 5 (V36.50m). Ving ndy ¢6 van toc
l6n nhat, két qua xéc dinh véan tbc dong
chay véi 2 cAp Q=4500 m*/s va 6500 m*/s
cho thidy: so vdi cao trinh dinh dap 45m,
thi cao trinh 48 va 50m a van téc tang
thém nhu sau:

- Vi Q=4500m¥s
+ Ca0 trich dinh 48m van téc tang thém:

0.90m/s (11.20 va12.10 m/s), khoang 8%

+ Cao trinh dinh 50m van téc ting thém:
2.66m/s (11.20 va13.85 m/s), khoang 19%

- Vé6i Q=6500 m’/s

+ Cao trinh dinh 48m van téc ting thém:
2.04m/s (12.66 va14.70 m/s), khoang 14%

+ Cao trinh dinh 50m van téc ting thém:
4.44m/s (12.66 val7.10 m/s), khoang 26%
Nhu vay néuchon ceo trinh dinh V45m o véi
V50m thi giacd giam rat nhiéu vi ngod van
téclon téi 17.10m/scon chiu sy t& dong cia
muc nudc dao dong, nudc nhay ...
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Dé chon cao trinh dinh hop 1y cin xem xét ca
yéuté dong phun trén c& bac nudc ha luy,
néu o dudi day.

2.43.4. Chiéuda dong phuntrén bic

Nhu danéu trén két qua xac dinh dongphun
Xa voi 2 @ da kic la 2.25m va 4m cung
dinh dap V45m cho thdy: dong chay déu
truot rangpa bac nghiala khong xuét hién
nuoc nhay trén bac (cho hiéu qua tiéu nang
t6t nhat); néutao nuéc nhay thi bac rat dai s&
ténkém.

Do d6 can chon giai phdp giach ving ha luu
dap, ving 04 van téc [on nhét.

2.4.4. Chon hinh thi#c cbng trinh xa la
thi cong

2.44.1. Chon caotrinh dinh d&p

Qua k& qua nghién ciru x&c dinh cao trinh
dinh dap va dong phun xa & trén co thé rit ra
nhan x& sau:

Chon cao trinh dinh d&p 45m < giam drong
kinhdahoc giach baové mat dap, dam hio thi
congthuin loi va giam gia thanh vi khai thac
da thi odng dé dang, khong phai chon loc laai
da ad duongkinh I6n hon 1m.

M it khéc voi trinh dinh d&p 45m, vén toc
¢ ving ha luu dap cing nho hon, vét ligu ga
cd aing don gan hon, ré hon (co thé ding
khung thép bo da...), néu van téc dng chay
I6n hon 10 m/s phai ding bétong cit thép ton
kém kinh phi.

Tu dnh giavé van téc dong chay trimot sd vi
tri cha yéu: clbi dinh dap, ha luu dap...chon
cao trinh dinh dap 45m dé nghién ctu céc
budc tiép theo.

2.44.2. Chon chiéu dai bic nudc.

Quaphén tich c&c théng sd dong phun xavéi 2
bic nuoc dai 2,25m va 4m cho thiy: Dong
chay la dong chay truot ngpai mii bac.

Do d6 chonchiéu dai bac2.25m &m baokinh
té ky thuat hon vi bac ngin hon 1.75m. Mat
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khéc van toc & cac vi tri cha yéu, nhét 1a ha
luvu dap tuongty nhaw.

Gia ¢6 bao vé ving ha lwu dap nhit la ving
muc nuéc deo dngva chiu anh huéng cua
nudc nhay.

Qua xem xét 2 thong b van téc vadong phun
xa chon cao trinh dinh dap 45m va chiéu dai
bac 1a 2.25m dé lam co s& ndhién cuau cac
bugc tiép theo.

IIl. KET LUAN VA CAC BE XUAT
NGHIENCUU TIEP TH EO

3.1 Két luan

Quakét qua thi nghiém md hinhlong cingvéi
3 cao trinh dinh dap 50; 48 va45m, d6 dai bac
nusc 2.25 m va 4m cho cac cap luu lugngtir
1000-6500 m*/s ad thé rit rakét |uan nhu sau:

1. Chon cao trinh dinh dap da do dang thi
cdng (dip dé) vA5m dé xa li thi odng la
hop Iy.

2. Chon chiéu dadi bic nudc L=2.25m & gia
cdng ché tao cAc bac nude bao vé ha leu dap.
3. DUng doan dap da d6 dang thi congcod cao
trinh dinh 45m vabic nugc L=2.25m |lam céc
théngsd nghién aru cho cac buéc tiép theo.
3.2. Nhitng van d& cin nghién ciu tiép

Mot b van dé can tiép tuc nghién ciru nhu sau
(Két qua nghién cru céc van & ny $ diroc
trinh kay trong ca&c ba béo khéc):

1. Can nchién aru thi nghiém trén mé hinh
long mém véi cic hinh thic két ciu gia cb
khéc nhau nhu: khung thép b d4, tim bBténg
cot thép ...baové mé ha luu dap;

2. Nghién ctu véi cac truong hop dé quai ha
lrudn dinh va bi phav & khi xa lii thi cong;

3. Nghién caru két ciu gia cd bao vé chan dap
Khi xa | thi cong;

4. Nghién ctu xéc dinh cac théng $ thay lec
vakét caiu giacd baove, nhat 142 vai dap trén
mé hinh tongthé.
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