DPAC PIEM THUY VAN — THUY LU'C DONG CHAY TRONG SUOI
CHAY QUA LO CHOQ VIA 8 TAY VANG DANH, QUANG NHNH

ThS. Cit Thi Phwong - Trweng Dai hoc Thily loi
KS. Nguyén Trinh Thién Van - Dai hoc Thiy loi
TS. Nguyén Van Chi - Vién Khoa hoc Cong nghé Mo

s rong ¢ong nghé khai thac mo, mét trong nhiing véan dé dam béo an toan lao ddng la han ché
nuoc mat chay trén va ngdm vao hédm mé. Sudi Tay Vang Danh — 2 (Sudi B) chéy qua dia tng
chira than khu Tay Vang Danh thi x8 Udng Bi tinh Quéng Ninh. Céc 1o cho [1-8-2 va H-7-4 ndm
ngay duwdi long subi do do viée khai thac 16 che 11-8-2 va I1-7-4 sé bj anh hurdng true tidp do sudi Tay Vang
Danh. Trong qua trinh khai thac sé tao thanh nhitng vang sut lun, dich chuyén t&i bé mat. Dong chéy trong
sudi ngém qua cac vét nixt chdy vao 16 cho, dnh hudng truc tidp dén qua trinh khai thac than, c6 thé gay
mét an toan irong lao dong. Do d6, ¢&n ¢6 nhitng gidi phdp cong nghé, cac céng trink xx Iy, khdc phuc vén
dé trén nhdm dam béo an todn san xuét, khai thac. Bai viét nay dua ra mot trong cée phuong an thidt ké

kénh bé tong thoat nude cla sudi, han ché tinh trang nuéc sudi ngdm vao hdm mé.,

1. Dt van dé

Khu Vang Danh rét gidu nwdc mét nén ngudi
Phap da dén nwéc mat tir day vé Hai Phong cép
sinh hoat. Ngay nay, sudi Tay Vang Danh 2 (viét tat
la TVD2) v&n la mét trong nhitng sudi lon nhét c6
niede chdy quanh ndm, chay qua cac via than 8, 7,
8, 5, 4 mé Vang Danh. Theo tinh toan, krong than
dé 1am try béo vé dudi sudi TVD2 vao khoang 5,4
triéu tén. D& khau than trong tru béo vé sudi co dong
chdy quanh n&m, can di doi doan subi chay ra bén
ngoai viing dich chuyén (do khau than phia dwdi)
hodc ot day sudi bang bé tong mém két hop voi

khéu than c6 chén 16.

Trong thuc té, mét phén try than bao vé sudi
thudc via 8 (ndm trén ciing) da duwoc khai thac theo
phuong thirc pha hda toan phén, khéng chén 10,
khdng di d&i dong chay. Doan long subi chay qua
viing dich chuyén duoc mé dd bé tong cbt thép (mét
@dy). Tuy nhién, doan sudi 1ot bé tong d6 d& nivt ran,
sut lin tao dwdng dan nudc sudi chay xudng 16 cho
khdu via 8. Luwu lweng nwée chay xubng 1o dau
thang 7/2010 da téng tuyén tinh theo lwong mua
fam ngéap 10 (hinh 1).
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Hinh 1, Biéu do twong quan gtu'a !u'u Iwo’ng nwéc chay vad io°cho 11-8-2 va lrong mwa ngay

Néu khiu than pha héa toan phan lam khéi da
vach (ngén cach gitra sudi TVD2 véi 16 cho 11-8-2)
dich chuyén dan 161 bién dang va pha hay 1a nguyén
nhén thir nhét th d3c didm thily van-thiy lue clia

sudi TVD2 1a nguyén nhan thtr hai pha héng 16p bé
téng chdng thdm. Bai viét nay néu ra phwong &n
thiét k& kénh thodt nuwdc twong tw nhw sudi TVD2
phén tich nguy&n nhén thir hai lam hdng Iép bé tong
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10t day sudi TVD2.

2. Dic diém khi twong, thiy vin ey viee sudi
TVD2

Khu mé Vang Danh ndm & sudn phia déng day

nti Bao Bai-Yén T (dinh cao nhét hon 1000m)
ch8n toan bd cac dam may mang hoi nwée tir bidn
Béng nén cé cac dot mura lién tuc rat ion va kéo dai.
Luong mua 1, 3, 5,7 ngay thiét k& tinh toan duoc
hién thj nhuw trong bang 1.

Bang 1. Lwong mura Iom nhét 1, 3, 5, 7 ngay muwa lién tuc (rng voi tan sudt thiét ké

0% Yagdy)
1 3 i 7
L 9 3% 399 475
3 33 317 3t <08
i 53 258 E} 387
5 70 340 T3 3t

Sudi TVD2 chay theo hwéng Béc Nam tir d6 cao
500m qén 260m, chay gan song song voi gudng
phirong cac viathan 8, 7, 6, 5, 4. Sudi TVD2 ¢6 luu

liéu d&c trung hinh thai luvu viee. Cac déc treng hinh
thai clia lwu virc sudi TVD2 duoc tinh theo ban dd
dia hinh ty i& 1:5000 (hinh 2-3), bing s dung phan

vire nhd, khdng c6 6 liéu do dac dong chdy vatai  mém phan tich khdng gian Arcview (bang 3).

z;

e 2 ‘.p’,{{)ﬁ 4

e,

S e T o e a1
TS 1

1
3

Hinh 2. Ban dé dia hinh khu vwe sudi TVD2

Hinh 3. DEM lvu vure su6i Tdy Vang Danh 2

(1:5000)
Bang 2. Pac trung hinh thai lwu vire subi TVD2 tinh todn trén Arcview
B git sudd be fz; b Dign vk ks 1B ca o b quin ‘mi?;f; n B &2 mmg Binh
s (K i o Fean®y |7 ™) 33ng B (%
Lz (K Ll (Kmy v Felm®) Hatm) Tiv (@) Raog sdng I (%
2.8 225 473 #7315 394 i51
BSrdng wung | M4udd e | He sdhinh | He 38 pharwidn | HE s uén | H& 18 kbing 08
bdnh s v sdng D (dang L vyc | Guding chiz mude | khik Wng | ming ofs v wre
B {km} {Emndhm™y Bd K sdng Bu Ep
2.1 227 092 083 1.0 .29

duoc trén 18 1on véi tan sudt 5%; Gidm ndng luong
ddng chay trong sudi tranh pha v& bé va long dén.
C6 thé thiét ké doan subi thanh kénh thoat nwéc 2
tAng nhu hinh 4.

3. Yéu céu thiét ké thoat nwérc subi

Poan subi TVD2 chay qua bén trén 16 cho (1-8-2
can duoc thidt ké nhy sau: Bam bao long dén duy
trl dong chay vao mua can; ®am bao iong dan thoat
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Hinh 4. M6 hinh kénh tiéu thoat nwéc 2 tang.

Do subi c6 lwu viee nhd, nén trong thiét ké long
dAn vao mla can ¢ thé lay lwu lwong bing lwu
lwong dong chay trung binh ndm. D4i véi dong chay
I, 14y tran 10 thidt ké tan suét 5%. D& gidm thidu st
tan pha clia dong chay G, c6 thé tan dung viing
triing {moong 15 thign, 16 via) 1am hé chia phia
thwong lwu dé cét 10, gidm van téc dong chay 1.
Trong, treéng hop nay, md hinh thiy lvc 1 chidu
StormNet 4.8 dwoc sir dung dé md phdng qua trinh
tap trung nwrde trén leu viee va qua trinh thiy lec
trong 16ng ddn. 3 md dun cla md hinh StormNet
duroc st dung I&: M6 dun mua - dong chay; Mé dun

chay qua hd chira.
4, Tinh toan dong chay nam,

Do fwu vire subi TVD2 khong cd s6 ligu thye do
déng chay, d& tinh toan déng chay nam ¢é thé ding
md hinh TANK md phdng dong chay theo thang dwa
vao luong muwa do tai fram Udng Bi va luu vuc
tuong ty 14 lvu viee sdng Dién Vong co dién tich
52km2. $6 liéu mua dung @& tinh toan cho mé hinh
lay tai tram Duong Huy (co s6 do mua, bdc hoi,

ddng chay tir 1961 161 1870). Ta chon cac nam 1961
— 1967 d& hiéu chinh; Nam 1968 — 1970 @& kiém
dinh. K&t qua chdy md hinh ¢6 hé sb Nash hiéu
chinh dat 80.7%; kiém dinh dat 83.8% nén co thé st
dung b théng s6 nay tinh dong chéy cho lwu viec
sudt TVD2 tir 1962 t&i 2008. Tir sb lidu dong chay
khéi phuc, tinh dugc dong chdy ndm trung binh
nhidéu nam 1&: Q0 = 0.139 (m3/s).

5. Tinh toan dong chay la

D& tinh toén dong chay 10, ¢6 thé st dung nhiéu
phirong phap khac nhau: céng thiec cudng do gidi
han, cong thirc Alecxayep, md hinh quan hé, cong
thtre md duyn triét gidm leu viee duoc xay dung cho
céc lwu vire tinh Quang Ninh (tham khao tir tai liéu
Dac Diém Thiy Van Va Khai Thac Ngudn Nuoc
Tinh Quéng Ninh — GS.Ng6 Binh Tuén chi bién,
1991) va slr dung kha ning mé phéng ché dé thly
van clia md hinh StormNet dé tinh toan dong chay
11 thiét k&, Két qua tinh toan dong chay | theo cac
phuong phap khac nhau dwoc thé hién nhuw trong
béng 3

Béng 3. Téng hop két qua tinh toan lwu lwong dinh 18 theo cac phwong phap

CONG THUC KINHENGEEM Storm Net
CTCutng 45 gidikax 1 58 1 cr el gt CTQuenhé
Chmag™ sl Alecmsyzp | OO dﬁ{m 1% fhea o = T4 oAl s53s%
dpmenH xFxd Qo n=3xF difvrick v vy TS

6. Tinh toan thay lyc thiét ké kénh tidu thoat
nwée

Poan subi TVD2 chay qua viing dich chuyén
duwoc db bé tong toan bd chidu rong day sud (tir 5,0

14

t&i 18,6m); Chidu cao bd Ké xay d&: h=1,2m; Géc
xay dung b ké ; Hé s& nham ctia kénh bé tong: n =
0.011. Theo ban dd dia hinh, doan sudi TVD2 chay
qua 16 viing dich chuydn dwoe mé phdng bing cac
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doan ké&nh hé ndi véi cac nit thu nwde. Phan tinh
todn thly e bao gbm tinh phan day kénh 2 tAng va
tinh phén thoat i ctia kénh.

Tinh toén thdy e phén day kénh 2 tang:

Theo didéu kién dong chdy ém; tai duoc lwu

Ry 3 cr gz A Than Shiludon iy RInh I g

Whatng edich adng don (g

Hinh 5. Biéu @6 mwe nwée dong chay doc day
kénh 2 tang
Do Hmax < 0,15m nén Gay kénh 2 tAng dam bao
chuyén tai lvu lvong higu qua.

Tinh toan thiy lwe phén long dan thoat |t cla
kénh 2 tAng: Theo phwong &n chon dd bé téng toan
bd chigu rong cta day sudi, khi g6 chidu cao xay
dieng b ké h=1,2m; géc xay dwng be ke 13; chidu
rong day sudi giao déng trong khodng tir 5,0m -

Bitéu 65 Sir0Rg mys nwoe K mdt doe knh tng vel En
sudt thidtad o =549
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Hinh 7. Biéu @6 muc nwée Ién nhét doc
kénh irng véi tran 1 thiét ké P = 5%

Tir bidu 46 46 sau dong chay Ién nhét doc kénh,
ta théy gia tri dd sau dong chay 1én nhat Hmax 0,8
m tai Goan sudi cé bé rdng day nhd nhat (B 5.5m).
Kénh thoat ¢é thiét ké H = 1,2m, chirng 16 kénh thiét
ké dép tng yéu cAu tiéu thoét lirgng nwdc sinh ra ter
lweu vige (ng v tran mira tan sut 5% .

Tuy nhién theo bigu dé hwu te trén kénh (hinh
10) cho thay tai nhidu vi tri gia tri lwu téc réat cao, co
doan lén t&i 23,1 (m/s). K&t qua quan tric dich dong
dat da vach 16 cho |1-8-2 tai cac mat cét 1-1, 2-2, 3~
3, 4-4 cho thay cac vi tri fong suc‘:i TVD2 dich chuyén

lwgng dong chay nam QO = 0.14 (m3/s) ta 6 huu the
dong chéy lén nhét i3 2.66 (mis), chon mat cit thist
ké day kénh 2 tAng c6 day b = 0,2 m: chidu cao h =
0,15 m; hé s6 méai m.= 1. S& dung mo hinh Storm-
Net kiém tra kha nang chuyén tai [y fwong higu qua
cta kénh vira thiét ké (hinh 5-6). '

CEuduSeny chuy ko nhE dec Sy kinh 2 tnglm]

g0 ik G RS,
jak-2u) I AT B 12 = AL

Fradng ceeh odng 2enim]}

Hinh 6. Biéu dé do sdu dong chdy doc day

kénh 2 ting '
18,6m, hé s6 nham clia kénh bé tong 1a n = 0.011.
ng dung mé hinh StormNet, mwe nwéc Ién nhét
(rng voi trén 1G thigt ké 5%, 46 sau déng chay Ion
nhét doc tuyén kénh thoat nwdc va van tbe dong
chay tai mdt sd mat cat dién hinh duoc hién thi nhy
trong hinh 7-8-9.

Bt 28 63 48 dang shiy In nhitdeakdni tng vel
b sudt B KA P 26%

Hinh 8. Biéu dé dé séu dong chay Iom nhit

doc kénh rng v6i tran 1i thiét ké P= 5%
manh nhét tring voi doan dong chay o6 fuu tée ion
(hinh 11,12)

Sider 46 s 60 451 040 dogn kanh dal b

B8 8
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Hinh 9. Biéu dé liru téc tai céc doan kénh dai
bidu
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Hinh 11. M6t sé vj tri cdt ngang sudi bj anh
hwéng manh do khai thac than via 8
Theo "S4 tay tinh toan thiy lwe’, van téc cho
phép cta dong chay trong kénh bé tdng va bé tong
ct thép khéng xay ra x6i mon twong (rng voi Ik
tdc . Tai mot s6 vi tri trén sudi TVD2, & céc vi tri dich
chuyé&n manh nhét (kém én dinh nhat) déu co lwu
toc lon hon 15m/s. D6 1a nguyén nhan thr hai pha
hdy iop bé tong 16t day sudi TVD.

7. Cong trinh giam thiéu tac déng cua li sudi
t&1 kénh thoat 46 bé tong

e Sl Sl Soa

Hinh 10. Biéu d Iwu t6c tai céc doan kénh giiva
mit cét 1-1, 2-2, 3-3, 4-4

Hinh 12. M6t 56 vi tri cat doc sudi bj anh hwéng
manh do khai théc than via 8

Phia thwong lwu cia sudi TVD2 trude doan subi
d4 bé tong néu xay dung duoc mét hd chira nudc
nho $& ¢6 tac dung nhe mdt hd didu hoa, didu tiét I,
gidm van tbc va néng lwong dong chay vao mia 1
pha hdy kénh thoat nwéc bé tong. Cong trinh xa
nwéc 14 loai dap tran chady ty do véi chidu cao 1m,
dai 11m (rng voi bé rong sudi) co méat cat hinh
thang day nhd L=4m, chidu cao frén dinh tran
H=0.4m. Hé sb luu heong dong chay qua dap fran
chdy tw do khoang 1,840.

. G5/00/ 2002 49240
Pl Pt

$
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Hinh 13. Mé phong d4p ngan mwire frén thwong heu doan sudi TVD2 d6 16t diy bé téng cét thép

16
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L - UBUnits:
: =337 Hinh 14. Mgt cit ngang dap tran xa nuwéc
Q=CLH m weicunte: TMat cat hinh thang
C=1840

Tai cac vi tri mat bn dinh nhét cla doan subi @b bé tong (vn tri A1, A2, A3 trong hinh 12) néu c6 hd didu
tiét va dap tran thi hidu qua dwec mé phéng trong hinh 15 dén 17 va bang 7.

Bdu 08 qua tran e e 5 v 01 A1 a0 vA SEu KR &0
edng tinh

7988498

Hinh 15. Lwu t6c tai vi tri A1 trieée va sau
khi ¢o6 céng trinh

Bidu @4 sou o tarvii AZbmeno vA s BH122 odog bl

Y Y (PN
e \f 800 (R)

Brdu 88 newdis tarvi 1 A3 tnets v sanEmes ohng tinn
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Ak
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RS i § o V1 5800 {0195)
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o lE

Hinh 1 6. Lwu téc tai vi tri A3 trwo’c va sau
khi ¢6 céng trinh.

Hinh 17. Lwu téc tai vi tri A2
khi ¢c6 céng trinh

trirde va sau

Sau khi co dap diéu hoa & thuong luu tuyén
kénh, iwu toc dong chay trong kénh da gidm manh,
Tai c4c vi tri trén kénh déu cé gia tri lwu toe Ién nhéat
nhd hon gid tri Iy tbe ve.p.

Nhu vy, viéc thiét ké hd chira nwde va dap 63
6 thé lam gidm van tdc dong chady ting mie on
dinh ctia céng trinh,

8. Két luan va kién nghi

Qua nghién clru, tinh toan cac dac trieng thady
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van-thiy lre cla leu vue sudi Tay Vang Danh 2 cho
thay néu khau than vao tru bao vé& subi TVD2 c6
chén 1 thi:

- Bé tong hoa kénh thoat nwédc 2 tang doan sudi
TVD2 chay qua id cho 11-8-2 ¢6 thé tai duoc fwu
lrong dong chay (i thiét ké 5%.

- Néu xay dung kénh thoat nwére 2 tang két hop
véi hd didu hoa phia thweng lwu s& han ché duoc
van téc dong chay iU, gidm nédng lrong cha dong
chdy, tang dd 6n dinh cia cong trinh.
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- Di doi dong chay clia sudi ra ngodi pham vidich  an toan nhét.

chuyén do khau than vao tru bao vé 1a phurong an : )
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