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Tom tit:

Pip dang la loai hinh cong trinh phd bién phuc vu nhu ciu nwéc twéi tiéu va sinh hoat tai viing Ty Bic. Mic du sy
bdi ling bun cat di dwgrc tinh toan trong giai doan thiét ké, nhung do nhiéu nguyén nhin nén vin khéng duwoc giai
quyét hiéu qua, anh hwéng 16n dén sw hoat dong ciia cac cong trinh dap dang, dic biét 1a voi cac dip ding loai vira
va nhé. Trén co sé phan tich cdc ton tai trong cong tac thiét ké va quan Iy cic cong trinh dip dang ving Tay Bic
hién nay, nhém téc gia giéi thiéu so' dd cong nghé ciia giai phap sir dung cira phai xa bun cat & dong chinh, trinh bay
cac bude tinh toan bun cat, tai trong va dé xuit hinh thirc bo tri két ciu.

Tir khéa: boi ling, cira phai, dap ding, Tay Bic.

Chi sb phédn loai: 2.1

Dit van de

Do diéu kién ty nhién cua ving ddi nai phia Bic co dat
canh tac hep, phan tan, mat do song sudi 16n, khe sudi ngén
va dbc, dia hinh bi chia cét, nén dap dang la loai hinh cong
trinh kha phé bién. Theo théng ké cua Vii Binh Hung [1],
loai hinh nay chiém khoang 70+80% tong lugng cong trinh
thuy loi. Mot s6 tinh théng ké duogc nhu Son La co téng
s6 493 cong trinh thuy loi, trong d6 c6 399 cong trinh 1a
dap dang, phai; Yén Bii c6 tong s6 887 cong trinh thuy loi,
trong d6 c6 720 dap dang, phai.

Hién tuong boi ldng cua dap dang khu vuc Tay Béc dang
1a vén d& gay ra rat nhiéu anh huong dén hoat dong ctia cong
trinh, nhat 1 cac dap dang co chiéu cao dap thap (<2 m).
Theo thong ké, co ti hon 80% sé dap dang nho da bi boi
ling, qua trinh bdi ling gy ra su suy giam ning luc cép
nuée cta dap dang. Nhidu noi chidu day tang bdi ling da
vuot ngudng cbng 1ay nude, lam cho cdng khong con hoat
dong duoc, tham chi c¢6 nhitng dap lwong bdi ling di chiém
chd va 1ap day khu vic cong x4 bun cat cua dap. Thyc té boi
lap thuong lwu dép dang dién hinh nhu hinh 1.

Mic du viéc thiét ké va thi cong cc cong trinh da duoc
nghiém thu nhung do cac yéu té khach quan (diéu kién khi
héu thay d6i, canh tac, chit pha ring dau ngudn...) ciing nhu
nguyén nhan cha quan (lya chon tinh toan, dit vi tri cdng
xa bun cat, quan ly van hanh, va khong du tai liéu phuc vu
tinh toan...) din dén hién tuong bdi 1ip dap dang dang xay
ra pho bién hién nay.
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Hinh 1. Béi 1ap dau méi dap dang cong trinh.

Dé co thé khic phuc dugc hién tugng boi lép dap dang,
ngoai cac giai phap cong trinh khac, can nghién ctru tinh
toan su dung cong trinh c6 ctra phai x4 bun cat ¢ gitta dong
chinh nham tranh hién twong boi lap dan cira 1ay nudce, lam
cho cong trinh khong phat huy duoc hiéu qua nhu thiét ké
ban dau trong cong tac thiét ké méi cling nhu sira chira nang
cap dap dang.

Co sd khoa hoc

Dic diém dia hinh va dia chit long sudi khu viee Tay
Biic

Dia hinh 1ong sudi khu vyc Tay Bic thuong co dang
chit U, d6 dbc hai bén suon nii rat doc, thuong tir 10+40°,
tham chi c6 khu vuc 50+60°. Do ddc doc long subi 1on thay
doi tir 10-25%, tham chi nhiéu noi dén trén 30%. Chinh vi
d6 déc doc sudi 16n dan dén lugng bun cat tap trung dan vé
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Abstract:

To meet the water demand for the Northwest area,
the groundwater is an effective solution. Even though
the sedimentation has been well considered during
the design process, this issue has not been effectively
solved in reality. It has strong effects on groundwater
dams operation, especially for small and moderate
dams. By analysing the drawbacks of the current
design and management procedure of groundwater
dams, we introduce a new method of using penstocks in
main stream, present the procedures to determine and
calculate the effective load and amount of sediments,
and then propose the structure of penstock system.

Keywords: groundwater dam,
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dap nhanh.

Céu triic bdi tich 1ong sudi thuong cdu tao bai mot 16p
cat cudi soi phia trén, phia dudi 1a da gbc hodc 1a 16p tan tich
phong hoa tir da géc. Tuy theo déc diém dia hinh, dia mao
va dia chét ting phu, c6 thé phan chia 16p boi tich thanh cac
dang vat liéu bdi tich khac nhau nhu hinh 2.

Cdc ton tai gdy nén boi ling ddp dang hién nay

Mic du céng xa bun cat 1a mot hang muc quan trong cu
thanh nén sy van hanh an toan va hi€u qua cua cong trinh,
nhung hién nay do nhiéu nguyén nhéan khac nhau dan dén
hién tugng céc cong trinh bi boi 1€ip chi sau mot vai nam véan
hanh, khong phat huy hét hiéu qua theo thiét ké. Co thé danh
gia ton tai nay qua cc nguyén nhan chu yéu sau:
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1. Sét pha, cat pha; 2. Cudi soi 1an cat san; 3. Sét pha 1dn dam san; 4. Pa gdc.

Hinh 2. Cac kiéu cau tric bdi tich long sudi dién hinh khu vuc
Tay Bic véi cac do doc i khac nhau.

Ton tai trong cong tdc thiét ké:

e D4i v6i dap cao, nhiéu nha thiét ké c6 quan diém cd
ging giam thiéu cac thiét bi bén trong than ddp va cang
giam bao nhiéu thi cang an toan by nhiéu.

e Mic du viée b tri céng xa bun cat c6 tac dung xa bot
1& va bun cat nhung qua diéu tra khao sat cac dap dang cho
thiy, c6 dén 60% s6 dap khong thiét ké cong xa bun cat.

e Viéc thiét ké cong xa cat khong hop 1y dan dén khi bun
cat 6 vé céng khong phat huy duge hidu qua.

Ton tai trong quan Iy vin hanh:

e Ton tai 16n nhét 13 viéc quan 1y van hanh da phan giao
cho cac dia phuong tu quan 1y, din dén khong c¢6 can bo ky
thuat chuyén trach dam nhan.

e Cong trinh do Nha nudc ddu tu xay dung cho ngudi
dan huong loi, do d6 nguoi dan khong dong tién dé duy tu
bao dudng cong trinh.

Nhiéu dap dang ndm & xa khu déan cu, duong di 1én dau
mdi kho khin, do d6 cong tic van dong nguoi huong loi
di 1én nao vét va vé sinh cong trinh 1a khong thé thuc hién
duoc.

Ton tai trong tinh todn xa bun cat:

Pham vi x6i rtira bun cat (hinh 3) thuong duoc tinh toan
trong mot ving nhét dinh, sau d6 méi thiét ké cng 1y nudc
bb tri trong pham vi x6i rira d6. Pham vi x6i rira duge tinh
theo cong thirc kinh nghiém sau:
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Hwéng dong chay

Pham vi khdi bun cat dwoc xa
Huwdéng dong chay Céng lay nuéc

bap tran

==
San tiéu nang

Hinh 3. Pham vi x6i riia buin cat R.

20
R= + H cot 1
Y g (1

X

Trong cong thtc (1), ching ta thay, pham vi x6i rira bun
cat phu thuge vao Q (luu lugng qua cong xa), H (chleu sau
nuée thuong luu dén day cdng xa cat) va V (van tde cho
phép khong xo6i cua hat bun cat), ¢ (goc ma sat trong cua
bun cat lang dong truée cong). Nhu vay, chi can gia tri H,
V, @ thay doi thi nang luc lam viéc cta cong xa cat sé khong
dam béo nira.

Theo thuyc té dong chay lii thi lugng bun cat thudng ling
dong chu yéu vao giai doan cudi cua dot li. Lic d6 van
toc dong chay giam, lam cho lugng bun cat lang dong va
tréi ndi khong dén duoc vi tri cdng xa ma bdi lap dan phia
thuong luu va xung quanh pham vi x6i rira. Theo thoi gian,
n6 s& lap dy dan ving trude dap dang dan dén cac thong s6
tinh toan ban dau khong con phu hop nita.

Gidi phap nghién ciu

So do cong nghé ciia gidi phdp

Giai phéap ap dung thich hop cho cac dép déng két cél}
bé tong, bé tong cot thép vira va nhd. Bo tri mat bang va bo

tri khong gian cua giai phap dugc minh hoa nhu trong hinh
4vas.

Huéng dong chay

!

Hudng dong xa bun cat

R

Céng x4 cat

Hudng dong chay

Dap tran

" San tiéu nang

Hinh 4. Mit bing giai phap ctia phai x4 bun cat gitita dong chinh.
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Hinh 5. B6 tri khong gian gidi phap clia phai xa bun cat giiia
dong chinh.

Tinh todn lwong bin cdt chdy vé cong trinh

Tinh todn luu luong bun cdt: cho dén nay, Viét Nam
van chua c6 quy dinh hudng dan tinh todn dong chay bun
cat va bdi lang hd chura. Két qua tinh toan thuong sai khac
nhiéu so véi thuc té xay ra trong qua trinh van hanh. Theo
Pham Pinh va Ho Viét Cudng (2014) [2], nguyén nhan sy
sai khac nay 1a do: 1. Viéc tinh toan do thiéu ngudn tai liéu
nén luong bun cat di day dugc lay bang 20+40% lugng bun
cat lo limg; 2. Phuong phéap tinh toan chua xét hét cac yéu
t6 anh hudong dén luong buin cat vao ra va qua trinh bdi ling.
Hién nay, chung ta thuong st dung cac phuong phéap sau dé
xéc dinh luong bun cat bdi lang:

e Tinh toan luu lugng bun cat nhu mot ham cua luc kéo:

P T,— T,
q, =10———ql =—< )
Py =P Toc

trong do: P, P lan luot 1a khoi luwong riéng cia nudc va
ctia bun cat; I1a d6 doc mat nudc; q la Ivu luong don vi trén
mot thuy truc; Ty , Ty lan luot 14 g suat day va ting suat
bun cét lac bat dau chuyén dong.

e Tinh toan luu luong bun cat nhu mot ham cia van tde
dong chay:

q, =n(U2j (%)nl (1-)d(U-U,) (3)

trong do: n, nl - h¢ s6 thuc nghiém; ¢ - h¢ sb rong cua lép
bun cat dy; U, - van téc khong xoi; U - van tdc trung binh
trén mdt thuy truc; h - d sau trung binh ctia mat cat; d -
duong kinh hat.

Khi d >0,5+1,0 mm va % >2*107", luu lugng

bun cat c6 thé tinh toan theo cong thirc Levi (1948) [3]:

U d 0.25
=7.6*%10™" — — “4)
4. =7.6%10 ( rglde(U UO)(hj




Khi % <5%10™, luu luong bun cat duoc tinh theo
cong thie Grixahin:

U

%=QMS&T}KU—MJ Q)

0

e Tinh luu luong bun cat theo quan diém xéac suét: duoc
de xuat boi Einstein (1950) [4]:

2.17

LY 6
o) (6)

q.ﬁ':

trong do: () - xac sudt di chuyén bun cat, theo thuc nghiém
f(p) = "% (¢ - hé s6 6n dinh ctia bun cat).

Tinh todn lwong bin cdt boi lang: cong thirc van chuyén
bun cat tong duge dé xuat bai Engelund va Hansen (1967)
[5], Ackers va White (1973) [6], White va cs (1975) [7], Van
Rijn (1993) [8] chi yéu c6 dang quan hé giita thong s6 van
chuyén bun cit w va thong s6 dong @ nhu sau:

w=r(6) (M

Mot phuong phéap khac don gian va dugc ap dung phd
bién hién nay 1a so sanh thé tich dé tinh toan boi ling. Tur
s6 lidu do dac dia hinh, tién hanh tinh toan chénh léch dung
tich gitra hai 1an do lién tiép, d6 chinh I phan bi bdi hay x6i
trong khoang thoi gian tinh toan:

AV=V,_ -V, (8)

Ngoai ra, luong bun cat bdi ling ciing c6 thé duge xac
dinh dya trén nguyén ly can bang gitra lugng bun cat vao va
ra qua cua phai:

AV=WwW _ -W.__ -W

i €]
vao gilra ra

Tinh toan pham vi va thoi gian xoi rira bun cat

e Pham vi x6i rita (R) dugc tinh theo cong thic thuc
nghiém (1).

e Thoi gian x6i rira bun cat t_chinh la thoi gian can thiét
dé x6i rira hét khéi bun cat lang dong trude cong trong pham
vi x6i rira R tinh theo cong thuc:

. _loow,

10
=70 (10)

trong do p la ham luong bun céat cia dong x6i = 2+8% va
W, 1a thé tich bun cat lang dong trudc cong, Q 1a luu luong
dong nudc.

Tinh todan luu lugng cé'ng xd cat

Cong x4 cat dugc coi nhu mét dang cong hd dé tinh
toan. Kha nang thdo nudc cua cong phu thudc vao chicu
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rong B, dang ngudng, cao trinh ngudng va chénh Iéch myc
nude thuong ha luu. Ngudng cbng thuong cé dang dép tran
dinh rong. Ty thudc vao diéu kién van hanh va téc d6 ling
dong bun cat trude cbng, ¢ thé chia thanh cac dang sau dé
tinh toan:

e Truong hop chiéu day 16p boi ling 16n, dang cao gin
mat dép: tinh theo diéu kién chay ngap, ctra van xa hoan
toan.

O =@,eBh\2g(H,—h)

trong do hl - d0 sdu nudc trén dinh tran; H - chi€u sdu myc

an

nudce trude dap; @, - hé s6 luu tc; B - chiéu rong dinh tran,
g 1a gia tdc trong truong.

<0,5H
tinh toan theo so 6 chay ngap dudi ctra van (hinh 6). Trong

* Truong hop chiéu day 16p boi lang thap (H,; . )’
d6: a - do m¢ cura van; h - d§ sdu mat cat co hep; h” - do
sau lién hi¢p v6i h ; h - d6 sdu myc nude ngdp sau ctra van;

h, - d6 sdu myc nudc ha luu.

o? ]
2
49y y
Hy |H g
0
ho K b

Hinh 6. S¢ db tinh toan chdy ngap.

Neéu h ’<h, va h <h , nu6c chdy tién sat v€ phia ctra van
tao su chay ngap:

0= (prhc,/2g(H0 —hz)

Néu h ”<h, vah>h , nu6c chay sau ctra van la chdy ém:
Q: q)&'th \/zg(HO _hc)

Cadc hinh thirc bo tri két cau cira phai xd bun cdt

(12)

(13)

Theo phuong an truyén thdng, cira phai thuong dwoc
thiét ké thanh mot don nguyén va cé két cau dang thép, bé
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tong cot thép. Chinh vi vy, trong luong cira phai 16n nén
thuong phai st dung may déng mé dé van hanh. Nhu thé
rat kho b tri hang muc cho cong trinh, d6 kin khit trong thi
cong can phai kiém soat nghiém ngit. Do d6 giai phap dé
xudt cta chung t6i nhu sau:

Thiét ké cira phai nhiéu I6p: mdi don nguyén canh phai
s& chia nhau dam nhiém mot phan cao trinh xa khac nhau
va 2 canh phai hoat dong ddc lap nhau; chiéu cao mdi canh
phai nén chon tir 30-50 cm, sao cho dam bao c6 thé van
hanh bang thu cong.

Sur dung cong nghé vat liéu moi trong cong tdc thi cong
ctta phai (dang vat liéu composite): cira phai va khe phai
bfing vat liéu méi c6 vu diém hon so véi cac vat liéu truyén
thong (bé tong va thép) nhu sau:

+ Trong lugng cira phai nho hon, dé nang ha (c6 thé nhac
bang thu cong).

+ Khe phai va cira phai c6 thé ché tao sin trong xudng
nén kiém tra dwoc d6 kin khit giita phai va khe phai, c6 thé
mang dén hién truong lip rap ludn, khong mat thoi gian
cho doi.

+ Chat liéu composite khong bi nuéc gy oxy hoa nhu
Vv6i cira phai bang thép nén tudi tho cong trinh kéo dai hon.

Ctra phai nhiéu 16p c6 thé thiét ké dong md bang co cdu
lat hodc nang ha theo khe phai thang dung (hinh 7).

CHINH DIEN THUGNG LUU

.
[\May diéu khién ning ha
=1

MAT CAT A - A

Miy diéu khién ning ha

PHIA THUONG LUU

PHIA HA LUU

Cd cau ctra phai lat.
CHINH DIEN THUQNG LUU MAT CATA-A

7;1 Moc kéo phai trén Moc kéo phai trén
f —

PHIA THUONG LUU [}

Moc kéo phai dudi

PHIA HA LUU

Co cau ctia phai thing ding.
Hinh 7. Két cau ctia phai.
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Tinh toan tdi trong tac dung lén cira phai

Tai trong tac dung 1én cira phai cong xa bun cat gdm ap
lyc thuy tinh, thiay dong, bun cat, va lyc hut, luc déy, luc
tham & day ctra phai khi dong, md. Ngoai ra, ¢6 lyc ma sat,
luc tac dong cua may dong mo. Tuy vao tinh hinh bun cat
ling dong trudc dap dé bd tri cira phai don hodc cira phai hai
16p nhu trong hinh 8.

T H
hb Py
|/

L 4

Clia phai don.

Cura phai tran

Cua phai dudi

Dap tran

hbz P2

Clia phai hai lép.
Hinh 8. Phan bd 4p Iuc Ién clia phai (clia van) cong xa ct.

e Ap lyc thuy tinh va ap luc bun cat: phan bd nhu trong
hinh 8.

e Lyc hat do chan khong: xuit hién khi dong chay bi
tach roi bén dudi ctra phai va phuong di xuéng lam tang luc
m¢ ctra phai. Thanh phan lyc nay dugc tinh theo cong thuc:

B =p,bl, (14)

trong do: p,, - cuong do ap luc chan khong; b, - bé rong
ctia vat chin nudc tiép xuc voi ngudng; 1 - chidu dai chiu
tai cua vat chin nudc.

e Ap lyc thuy dong (sinh ra khi mé cira phai): cuong do
va dang phan b ap lyc thily dong gan bang ap luc thiy tinh.
Vi khéng c¢6 tai lidu thi nghiém nén lay ap luc thiy dong
bang ap lyuc thity tinh. Luc thiy dong tai day cira phai huéng
lén trén lam tang luc dong ctra phai.

e Ap lyc tham: ap luc nude thdm hudng 1én trén tac dung

46



1én mat tiép xtic cua vat chin nudc cira phai voi day cong
duoc xac dinh theo cong thuc:

1

P=27HpI, (15)

trong do: H, - chidu cao cot nudc thuong luu tinh dén day
cua phai; bc, 1 - chiéu dai va chiéu rong cua vat chin nudc;
¥ - trong hI(_yng riéng cua nudc.

bap dang la blen phap cong trinh phd bién tai ving Tay
Bic, dap mg nhu cau st dung nude cia khu vye. Tuy nhién
su boi ling bun cat di lam giam dang ké hiéu qua cua cac
cong trinh dap dang, dac biét l1a vdi cac loai dap vira va
nho. Bai bao dé xuit bién phap bd tri cdng xa bun cat giira
dong chinh dé giai quyét vin dé trén. Nhom tac gia da phan
tich dic diém cong trinh dap dang khu vuc Tay Bic va cac
nguyén nhén ton tai trong van dé thiét ké va van hanh dé dua
ra cac phuong phép tinh toan va két ciu cong trinh hop 1y.

LO1 CAM ON

Nghién ctru ndy thudc ndi dung cua Dé tai doc 1ap cap
quoc gia “Nghién ctru dé xuat va g dung cac gidi phap
khoa hoc, cong nghé phu hop nang cao hiéu qua cac cong
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trinh dap dang ving Tay Bic” mé s6: KHCN-TB.14C/13-18,
do Vién Khoa hoc Thuy lgi Viét Nam chu tri. Cac tac gia xin
tran trong cam on.
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