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PE XUAT GIAI PHAP GIAM NGAP LUT
~ CHO KHU VUC PHONG NHA - KE BANG
BANG KENH PAO NOI SONG SON VA SONG LY HOA

L& Vin Nghi!

Tém tat: Vieon Quoc gia Phong Nha - Ké Bang (PNKB), tinh Qudng Binh hai lan dwoc cong
nhén la di san thién nhién thé giGi. Pady la diém du lich néi tiéng dwoc quy hoach phdt trién thanh
khu @6 thi nhing thieong xuyén bi ngdp lut boi lii tiv séng Son. Séng Son cé huwdng chay gan song
song véi bo bién nhung lai bi ngan cdch véi bién Béng boi lweu viee séng Ly Hoa, tai vi tri cdch cu
Ly Hoa nhé nhdt la 15km, cach civa bién Ly Hoa la 18km. Bdi bdo nay trinh bay gidi phdp giam 1
cho khu viee PNKB bang cdch phan lii ngang théng qua viéc mé kénh néi séng Son va séng Ly Hoa.
Kénh dai 14,70km, c6 chiéu réng day 100m, dg doc day i = 7 x 107, cao d¢ day tai cudi kénh la
-2,0m. Song song voi do la nao vét va lén dé song Ly Hoa. Giai phap da lam giam myc nwoc tai khu
vue PNKB tir 0,5 < 1,5m, giam dién tich ngdp lut 25%, giam thoi gian ngap lut 40% so voi hién trang,

do cdc trdn lil lich sir gan day.

Tw khoa: Phong Nha - Ke Bang, Giam lii, Song Gianh, Phan lii ngang.

Ban Bién tdp nhan bai: 20/02/2019 Ngay phan bién xong: 15/03/2019 Ngay dang bai: 25/04/2019

1. Giéi thiéu chung

Vuon Qudc gia Phong Nha - Ké Bang
(PNKB) thudc dia phan huyén B Trach va
Minh Héa, tinh Quang Binh, cach thanh phd
DPong Héi khoang 50km vé phia Tay Bic, ¢o
dién tich 1233,26km?. Vuon Qudc gia dugc thiét
lap dé bao vé mot trong hai viing karst 16n nhat
thé gi6i, ndm & phan thuong luu cua song Son.
PNKB dugc UNESCO cong nhéan la di san thién
nhién thé gi6i 1an 1 theo tiéu chi dia chét, dia
mao nam 2003 va 1an 2 véi tiéu chi da dang sinh
hoc, sinh thai nam 2015 [4, 5].

Séng Son (song Trooc) 1a chi luu 16n nhat &
phia hitu cua séng Gianh duoc bat ngudn tir do
cao 1.350m thudc vung nui da voi K¢ Bang -
Phong Nha gdm rat nhiéu sudi ngdm. Dong
chinh song Son chay theo huéng Tay Nam -
Dong Bic, chiéu dai dong chinh 84km c6 hé s6
ubn khuc 1,79, song chay qua ving do6i dét cua
huyén Bb Trach va db vao song Gianh ¢ Van
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Phu thudc dia phan xa Quang Van huyén Quang
Trach. Luu vuc song Son ¢6 dién tich 1.556km?
trong d6 phan d voi 1a 723km? chiém 46,5% (da
trir Iuu vie song Rao Nan), c6 chidu dai 65km va
chiéu rong binh quan 36,8km, d6 doc binh quéan
22,4%, luu vuc ¢6 mat do ludi song 1,10km/km?
(3, 6].

Doan ha luu song Son, vung chdy qua dia ban
xa Cu Nam, Lién Trach c6 1ong dan khiic khuyu,
nhiéu doan cong, co nhiéu mat cét co hep 16n tao
céc ton that cuc b trén dong chinh. Pia hinh c6
nhiéu dinh nui cao chay sat mép song, chia cat
ving ngap lii. Pia hinh day song khong bang
phéng, ¢6 nhiéu doan cao do day 16n, xen k& céc
khu vuc co thit day song duoc dao sau [3].

Séng Ly Hoa (song B6 Trach) 1a mot song
nho nam & phia Nam luu vyc séng Gianh, phia
bong song Son, nam gon trong dia phan huyén
B& Trach c6 chiéu dai dong chinh 22km. Long
dan song tir duong 1A 18én thuong ngudn hep va
sau nhung bo song lai thoai va kha 6n dinh, doan
tir duong 1A ra dén ctra bién mit cit 1ong dan

S thang 04 - 2019



dugc mo rong va chiu anh hudng manh cua thuy
triéu. Song dugc bat ngudn tir diy nai thap co
cao do khoang 300m nam theo huéng Bic -
Nam, nam & phia Péng cta luu vuc séng Son.
Luu vuc song Ly Hoa c6 dién 177km? trong d6
46,7% 1a ving doi nti, ddng bang va ving cat
ven bién ¢6 cao do bién ddi tir 4 + 10m chiém
53,3% dién tich luu vuc. Phan mép song cd cao
do 1,0 =~ 1,5m, gén cua song la vung dat triing
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wét bi thay triéu lam ngdp thudng xuyén [6]
(Hinh 1, Hinh 3).

Duong phan thuy gitra luu vuc song Son va
song Ly Hoa c6 cao do thap nhat tir 8 = 10m.
Khoang céch tir song Son sang song Ly Hoa Ia
14.740m, dia hinh c6 cao do tir 2 + Sm. Vi cac
tran It hang nam, nguoi dan dia phuong ghi nhan
dugc muc nudce chénh 1éch gitra hai luu vuc qua
diém phan thuy 1én dén vai ba mét.
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Hinh 1. Khu vuc ha luvu song Son - song Gianh

Téng lugng mua trung binh nam khu vuc
PNKB tir 1.800 + 2.600mm, ting dan tir dong
bang 1én mién ndi va tir Bic vao Nam. Lugng
mua phan bb khong déu boi dia hinh hep, chia
cit va hudng don gié mua khac nhau cua tiéu
viing gdy nén. Mula mua kéo dai tir thang 8 dén
thang 11, lugng mua 16n nhat thuong tap trung
vao thang 9, 10, 11 chiém (56 + 60)% tong lugng
mua nam va thang 10 1a thang c6 lugng mua 16n
chiém 43,77% tong luong mua ca nam. Mua kho
bét dau tir thang 12 dén thang 7 nam sau. Thoi ky
it mua tap trung tir thang 1 dén thang 3 chi chiém
5% = 7% tong lugng mua ca nam.

Quy hoach xay dung vung tinh Quang Binh
dén nam 2030 dugc UBND tinh Quang Binh phé
duyét tai QD 2865/QD-UBND ngay 18/11/2013
va Quy hoach chung xiy dyng vuon Qudc gia
PNKB, tinh Quang Binh dén nim 2030 duoc
Thi tuéng Chinh Phu phé duyét tai quyét dinh s6

QDb 209/Qb-TTg ngay 08/02/2015 da xac dinh
dén nam 2020 du kién xay dung moi khu vuc doé
thi - du lich Phong Nha tai trung tdm xa Son
Trach theo huéng md hinh do thi “Xanh” voi
quy md twong dwong d6 thi loai V, nham cung
cép cac dich vu hd trg cong tac bao tdn va phat
trién du lich vuon Qubc gia PNKB. Khu d6 thi -
du lich Phong Nha véi quy m6 1.637ha, trong d6
dién tich dat ddi nai, mat nude khoang 277ha,
thudc dia phan xa Son Trach, huyén B6 Trach,
tinh Quang Binh (Hinh 1) [5].

Khu vuc Phong Nha - Ké Bang 1a thung lling
hep bi bao boc boi cac day nui cao, dia hinh bi
phan cit manh, cao d6 khong dong déu va thay
ddi 16n tao ra cac vung cao do thép tai cac khu
vuc (Hinh 1): - Xa Xuén Trach va Phuc Trach,
c6 cao do tur 8,0 + 15,0m; - Xa Son Trach 1a ving
ban son dia ¢6 cao do tir 5,0 ~ 12,0m; - Xa Cu
Nam va xa Lién Trach cao tr 2,0 = 5,0m
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(Hinh 2). Hang ndm c6 1 dén 2 tran 1d gdy ngap
trén di¢n rong. Véi céac tran 1i lich st nhu 14
2010, 2016 ngap sau dén 4m, theo két qua tinh
toan hi¢n trang, chénh 1éch myc nudc tai diém
phan thuy hai luu vuce véi [t 2010 1a 5,6m va 1a
10% la 4,5m.

Hinh 2. Quy hoach khu do thi Phong Nha

Hién nay, luu vuc song Son chi thoat i ra
song Gianh, nam sat canh ¢ phia Pong c¢6 luu
vuc song Ly Hoa, c6 cao do th'flp Vo1 cao do tu
1,0 + 4,0m. Luu vuc song Son va Ly Hoa co
duong phan thuy tai vi tri thdp nhét & cao trinh
8,0 + 10,0m. (Hinh 3).

Hinh 3. Dia hinh ha luvu song Son - Ly Hoa

CD Son-Ly Hoa
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Hinh 4. Cdt doc dia hinh tw nhién kénh phan li

Giai phap giam 1i cho song Son chi ¢6 thé 1a
phan 1l va nao vét long dan chir khong cho phép
xay dung hd chira cit 1i. Thuyc té & nude ta di co
nhiéu luu vuc séng mé cac duong tit ndi thong
ra bién dé giam 1i cho cac khu d6 thi khi c6 1
16n, nhu song Pay giam 14 cho Ha Noi, song
Pao Nam Pinh giam 1i cho thanh Phé Nam
Pinh. Bén canh d6 1a cac giai phap phan ld vao
vung cham 1d nhu luvu vyc séong Hong, song
Hoang Long [1], phan li sang luu vuc khéc [2].
Vi song Son, dé giam 1 cho khu vuc PNKB
giai phap thoat 1ii ngang ra bién bang dao kénh
thong song Son vai song Ly Hoa 1a mot trong
cac giai phap dugc chu y, ky vong c6 hi¢u qua.

Bai bdo nay trinh bay giai phap va hiéu qua
thoat 1l ngang ra bién cho luu vuc séng Son,
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bang viéc phan 1 sang song Ly Hoa chuyén tat
ra bién. Day 1a két qua nghién ciru dau tién vé
van dé nay cho ving nghién ctru.

2. Phwong phap nghién ctru, mé hinh thiy
Iwre lién lwu vue song Son - Ly Hoa

DPé mo phong, tinh toan hiéu qua cac phuong
an phan 1t m6 hinh MIKE FLOOD duogc st
dung. Pham vi mo6 phong la toan b luu vuc song
Gianh va song Ly Hoa. Bién trén song Gianh
nam phia trén tram thuy van Dong Tam 13,5km,
trén song Son tur Xuan Trach, cach cua dong
Phong Nha 10km vé thuong luu, trén song Ly
Hoa cach thuong luu cau Ly Hoa 5km. Bién
dudi la cua song Gianh va song Ly Hoa.

Mo hinh MIKE 11 duoc xdy dung gdm song
Gianh dai 82.650m; song Son dai 41.350m; song
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Rao Nan dai 11.240m; song Ly Hoa dai 8.420m
va Kénh Pao (tuyén thoat 1a dy kién) tir song
Son sang Song Ly Hoa dai 14.740m (Hinh 5).
Mt cét song tinh todn dugc thu thdp va do moi
bd sung cac nam 2014 va 2018, hoac trich tir ban
d6 DEM, gom: séng Gianh c¢6 74; séng Son vai
57 mat cit; song Ly Hoa c6 13 mat cit; song Rao
Nan ¢6 10 mat cat; Kénh Pao méi 05 mat cit.
Céc cau trén dong chinh dugc dua vao mo phong
trén mo hinh MIKE 11 gdm cau Chg Gét, Minh
Cam, Chau Hoa, Vian Hoa, Quang Hai, Gianh
trén séng Gianh; Ngin Son (cau duong sit) va
Xuan Son trén song Son; dap dang Rao Nan trén
song Rao Nan, cau Ly Hoa trén song Ly Hoa.
Ngoai ra trén nhanh kénh ndi song Son va Ly
Hoa ¢6 b tri cong trinh diéu tiét dang dap nham
khéng ché sy trao ddi nude cho cac phuong an
khéc nhau trong tinh todn. Bién trén ciia m6 hinh
la cac bién dong, bién dudi la myc nudce tai cira
song Gianh va ctra Ly Hoa dugc ap myuc nudc
triéu tai TAn My. Bién luu luong gia nhip khu
gitra dugc tinh tor m6é hinh MIKE NAM va chia
thanh 80 diém nhap luu theo cac tiéu luu vuc.
M5 hinh 2 chiéu m6 phong ving dong bang
ngap li dugc xay dung bang moé hinh MIKE
21FM. Vung 2 chiéu tinh toan trén song Gianh
dugc mo phong tir phia trudce tram thuy van Mai
Hoa, trén song Son tir Xuan Trach va toan bd luu
vuc song Ly Hoa. Ludi tinh toan duoc chia theo

Hinh 5. Mang song tinh toan
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nguyén tdc min & cac khu vuc c6 dia hinh bién
d6i manh va ven song, thua & cac ving bang
phang. Toan mién tinh todn c6 69.750 phan tu
v6i 26.352 diém nut (Hinh 6), lu6i dia hinh tinh
toan dugc nodi suy tir dir liéu ban dd ti 1&
1:10 000. Trén mé hinh 2 chiéu, cac cong trinh
dang tuyén c6 can nuéc duoc md phong 1a dé
(DIKE) bao gém cac tuyén duong: tinh 16 659,
tinh 10 12A, qudc 16 1A; duong sit, duong Hd
Chi Minh. Budc thoi gian tinh todn ciia mo6 hinh
2 chiéu 16n nhit 1a 1,5 gidy; Hé s6 nham toan
vung ldy trung binh n = 0,33.

M5 hinh MIKE 11 va MIKE 21FM duoc két
nbi dé trao d6i nude voi nhau qua cac lién két
bén la dé cua cac nhanh song dugc mo phong
trong MIKE 11, gdm 13 két ndi bén.

M6 hinh MIKE Flood dugc hiéu chinh véi 1
thuc t& 2016 va kiém dinh véi 1d 2010 bang muc
nudc, luu lugng tai cac tram thuy van va vét 1
nam 2010. Két qua kiém dinh va hiéu chinh qua
trinh muc nude va luu lugng thé hién trén Hinh
7. Két qua kiém dinh cho thiy mé hinh xay dung
da mo phong duoc qua trinh 14, duong myuc nudc
16n nhat, phu hop voi sb lidu thuc do. Hé sd
NASH khi kiém dinh va hiéu chinh tai tram
Pong Tam, Mai Hoa va Quang Minh déu 16n
hon 0,75, chénh 1éch muc nudc tai cac diém vét
18 16n nhét 14 0,30m. Tai khu vuc Phong Nha sai
s dudi 0,07m.

AEREREREREE D

Hinh 6. Ludi mo phong ving dw an
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Hinh 7. Két qua hiéu chinh mé hinh (2016) kiém dinh mé hinh (2010)

3. Két qua tinh hién trang ngép lut

L thang 10/2010 x4y ra tr ngay 2-6 thang
10, dinh 1ii & Pong Tam trén song Gianh vao
ngay 04/10 va trén song Son la ngay 05/10/2010.
Tran lii nay c6 lugng mura 16n nhat di xay ra trén
song Son. Mua 3 ngay 16n nhat ¢ tram Troéc 1a
1001mm, ¢ tram Viét Trung 1a 879mm, ddc bi¢t
& Minh Hoéa la 1442mm, mua 16n nhat trong 24
gio 1a 798mm. Tong luong mua 03 ngay tai Viét
Trung va Trodc c6 tan suat nho hon 0,5%, &
Minh Hoéa la 0,2%.

Tuong tmg v6i dic diém dia hinh, két qua

BAN DO NGAP LUT KHU VUIC PHONG NHA KE BANG
PHUONG AN NG - LU 2010

tinh toan thé hién trén Hinh 8, cho théy, trén
dong chinh song Son c6 03 vi tri c6 chénh léch
muc nudce 1én d6 1a: + Tai cau dudng sat, chénh
Iéch muc nudce 1a 0,45m véi 1t 2010; Trén doan
song tir Cy Nam dén My Trach, véi chiéu dai
6km, dong chay co6 do dbc 0,04%, chénh léch
muc nude dén 2,52m; + Chénh léch muc nuée
gilta song Son va song Ly Hoa voi 14 2010 1a
5,6m, cao do dong chay ¢ phia song Son la
8,Im, phia song Ly Hoa la 2,5m. Véi 1d 10%
chénh I¢ch 1a 4,5m, cao o muc nudc phia song
Son 1a 6,0m, phia song Ly Hoa 1a 1,5m.

BAN DO NGAP LUT KHU VLFC PHONG NHA KE BANG
HUONG TR

-

Lii thuc té 2010

Lii thiét ké 10%

Hinh 8. Ban do ngap lut voi dia hinh hién trang, li thiét ké 10%
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Hién trang khu do6 thi Phong Nha c6 d6 ngép
sdu 16n nhat 1én d&n hon 3,5m. Dién tich ngap
va chiéu sau ngap cac kich ban 1 cu thé:

+ Voi 1t 10%, dién tich ngap lut 1a 398ha.
Ving ngap sau tir 2,5m tré 1én chiém dén 48%
dién tich vung ngép véi dién tich 193ha. Muc
nude 16n nhét trung binh khu vuc 1a 6,76m;

+ Vi 1t 5% dién tich ngap 1a 468ha; ving
ngap siu tir 2,5m tro 1én chiém dén 72% dién
tich ving ngap vdi dién tich 341ha; Muc nude
16n nhat trung binh khu vyc 1a 7,44m;

+ Vi 1t 2% dién tich ngap 1a 542ha; ving
ngap siu tir 2,5m tro 1én chiém dén 85% dién
tich ving ngap voi dién tich 448ha; Muc nude
16n nhat trung binh khu vyc 1a 8,95m;

+ Véi 1 lich str 2010 (v6i tAn suat 1én hon
2%) dién tich ngap la 526ha; vung ngap sau tu
2,5m tré 1én chiém dén 88% dién tich viing ngap
voi dién tich 464ha; Muc nude 1on nhat trung
binh khu vuc 1a 9,44m;

+ Vi 1t lich st 2016 dién tich ngap 1a 542ha;
ving ngdp sau tir 2,5m tro 1én chiém dén 90%
dién tich vung ngap vai dién tich 493ha; Muc
nuée 16n nhét trung binh khu vuc 14 9,87m;

Nhu vay, khu vuc do thi Phong Nha c6 mirc
d6 ngap sau trén dién rong. Voi long dan hién
trang, khi xay dung d6 thi véi cao do san nén du
kién v6i 16n hon 5Sm thi voi 1ii 10% van c6 thé
ngap sau dén 2m, va dén 3m véi lii 2%, véi li
lich str 2010 va 2016 1a hon Sm.

4. Giai phap thoit lii ngang ra bién va hi¢u
qua

4.1. Cac gidi phap thoat lii dwoc nghién ciru

Trén co so két qua diéu tra thyc té tinh hinh
ngap lut, két qua khao sat dia hinh 1ong dan
tuyén song Son, nén dia hinh hé théng cac ban
d6 cua khu vuc, 03 nhom phuong an chinh da
dugc xem xét tinh todn: Nhom 1: Tang kha nang
thoat 1ii trén song Son bang giai phap mé rong
song Son, cac cau trén song Son gém Ngan Son,
Xuan Son c6 cac phuong an 2, 3, 4; Nhom 2:
Phan lii sang Ly Hoa bang giai phap dao kénh
phan 1ii qua séng Ly Hoa (nbi song Son véi song
Ly Hoa), bao gom ca cac giai phap 1én dé, nao
vét song Ly Hoa c6 phuong an 1, 5, 6; Nhom 3:
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Két hop hai nhom giai phap trén gdm phuong an
7 va 8. Céac phuong an dugc tinh toan véi 1l thue
té nam 2010, 2016, va mua voi tan suat 2%, 5%
va 10%, myuc nudc tai ctra bién dugce tinh cho 02
truong hop 1a: tridu v6i tan sudt 10% va tridu
thyc té ndam 2010 (triéu cuong). Bai bao trinh
bay cu thé két qua tinh toan nhém phuong an 2
bang giai phap phan lii ngang ra bién qua luu vuc
song Ly Hoa, chi tiét cac phuong an nhu sau:

- PA1: Céac phuong an thoat 1i sang cura Ly
Hoa: + DPia hinh song Son nhu hién trang; + Pao
kénh phan 1 sang song Ly Hoa vai chiéu dai
L = 14,720m, chiéu rong day song B = 100m,
cao do day kénh tai dau kénh dao -1,0m, cao do
day kénh & cudi song tai vi tri cdu Ly Hoa -2,0m,
0 déc kénhi=7x 107,

- PA6: Phan 1 két hop nao vét song Ly Hoa.
Dia hinh nhu phuong an 1 (B = 100m; Za = -
1,0m, i =7 x 10-%) két hop nao vét song Ly Hoa
v6i cao d6 day song tai cau Ly Hoa Zes = -2m va
ton cao dé ngan i tran 10%. Cao trinh dinh dé
Ly Hoa tir +3,0 + +3,1m.

4.2. Tinh todn xdc dinh qui mé kénh dao
(PAIl)

Pé tinh toan xac dinh quy mo kénh dao,
phuong an phan I sang Ly Hoa (Phuong 4n 1)
bing kénh thong, ndi song Son va song Ly Hoa
duoc tinh cho 05 kich bao gém: cao do day, do
dbc day va chidu rong day song. Trong cac
phuong 4n nay hé sé mai bo séng dugc tinh toan
v6i m = 1. Céc cao trinh day kénh xem xét gdm:
-1,0m, -2,0m va -3,0m, v&i chiéu rong day kénh
1a B = 100m; cac phuong an chiéu rong day kénh
gém B = 100m, B = 70m, B = 50m xét v&i Za=
-2,0m tinh v&i mua va tridu 10%. Két qua tinh
cho thay:

- Vé dién tich ngép lut: Khi dao kénh phan I,
khu vuc Hung Trach giam ngap lut nhidu nhat
dén 90% dién tich véi do ngap sau 2,5m; khu
vuc do thi Phong Nha chi giam dugc 25% dién
tich ngép lut, nhung véi do sau 16n hon 2,0m thi
giam dugc 50% va khong con do sau ngap trén
3,5m. Khu vuc ha luu song Ly Hoa do dé thap va
bi phan 1l sang lam di¢n tich ngép lut tang cao tr
200ha 1én 1700ha v&i do sau 1én dén 2,0m.

TAP CHi KHI TUQNG THUY VAN
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- V& muc nuéc trén dong chinh séng Son:
Céc phuong an phan 1i [am giam myc nudc tai
ctra dong Phong Nha dén thuong luu cdu Xuan
Son 14 0,65m (v6i P = 10%). Tir Hung Trach vé
ha Iuu song Son giam dugc 1,0m va 16n nhét tai
dau Kénh Pao 1a 1,5m. Tir ngd ba Kénh Dao vé
ha luu séng Son sy thay di mue nude giam dén,
tai cudi song Son myuc nudc chi thay ddi 0,2m.

- Luu luong va tong luong lii thoat qua Kénh

Pao 16n nhat 14 1597m?/s va 145 triéu m>.

Céc truong hop thay doi quy mo Kénh Pao
cho thfiy su sai khac myc nudc va luu lugng 1a
khong dang ké (Bang 1). Bé rong day kénh 16n
nhat 100m, phu hop véi chiéu rong day song Ly
Hoa.

Qua tinh toan, Iya chon phuong an kénh c6 B
= 100m, cao do dau kénh Za = -1,0m dé tinh
toan, so sanh trong cac trudng hop tiép theo.

Bdng 1. Két qua tinh todn cac phwong dn thoat lii sang Ly Hoa mwa va triéu 10%

TT Vi tri HT B =100m de: -2m
| (PAO) Z=-lm Z=-2m Z=-3m B=70m B=50m
I  Muc nuéce (m)
1 Trung tdm d6 thi Phong Nha 6,76 6,27 6,27 6,27 6,28 6,3
2 Cau Xuan Son 6,61 6,05 6,05 6,04 6,06 6,08
3 Nga ba Kénh Dao 5,9 4,49 4,43 4,4 4,55 4,71
4 TL céu Ngan Son 4,39 3,41 3,37 3,34 3,46 3,56
5 Cubi song Son 1,6 1,4 1,39 1,39 1,4 1,42
6 Dau Kénh Pao phia song Son 5,9 4,13 4 3,93 424 4,52
7 Cudi Kénh Dao phia Ly Hoa 1,74 3,7 3,76 3,79 3,63 3,44
8 CauLy Hoa 1,62 2,54 2,58 2,61 2,51 2,4
II  Luu lugng (m’/s)
1 Céu Xuén Son 5013 4519 4521 4522 4516 4511
2 Kénh bao 0 1476 1556 1597 1390 1149
3 CauLy Hoa 721 1584 1653 1691 1546 1434
4 Cau Ngan Son 5561 3942 3873 3835 4002 4182
III Tong lwgng qua kénh dao (10°m’) 0 138 143 145 135 122

4.3. Phwong dan dao kénh thong song Son -
song Ly Hoa két hop nao vét va ton cao dé song
Ly Hoa (PA6)

Trén co s6 Phuong an 1 (lwa chon B = 100m,
Za = -1,0m), tinh toan phuong an phan i két
hop nao vét va ton cao dé song Ly Hoa cho két
qua tai Bang 2:

Dién tich ngép lut va d6 ngép sau tai khu vuc
Hung Trach (ha luu ciu Xuan Son dén nga 3
Kénh Dao) cac phuong an trong nhom khong co6
su thay d6i nhiéu, chi thay doi so v6i hién trang.

Giai phap giam 1i cho song Son c6 hiéu qua
tuong ddi véi dia hinh hién trang, véi 1ii 2016 tai
khu vuc Phong Nha vé muc nude giam 2,25m,
thot gian ngap lut gidm con 1/2 so voi hién trang.
Khi san nén hoan chinh quy hoach véi cao d6

TAP CHi KHI TUQNG THUY VAN

l6n hon 5m, mirc d§ gidm ngdp lut cho vung
nghién ctru 12 rat 16n. Xét 1au dai giai phap thoat
1ii ndy c6 hiéu qua rit 1on va co tinh kha thi.

+ V& muc nude (hay do ngap sau) giam trung
binh trén toan d6 thi la: 0,50m (1& 10%); 0,98m
(1 5%); 1,52m (1t 2%); 1,40m (1t nam 2010) va
1,70m (14 nam 2016).

+ Vé dién tich ngép lut: Tong dién tich ngap
lut g véi 1a 10%, 5%, 2%, 2010, 2016 giam
lan luot 1a: 58ha (8%), 51,5ha (11,6%), 58,2ha
(11,2%), 27,2ha (5%), 44ha (8,2%); Dién tich
ngap lut voi do sau ngap trén 2,5m giam tuong
ung la 7,0ha (4,4%), 93,5ha (27,5%), 108ha
(24%), 73ha (15,6%), 105ha (21,5%).

+ V& thoi gian ngdp lut véi d6 sdu Im giam
khoang 10%, tir 33 gio con 31,5 gio (1 10%),
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38,4 gio con 34,5 gio (14 5%), 42,6 gid con 28,2
gi0 (111 2%), 64,4 gid con 22,5 gid (It ndm 2016).

Véi d6 sau dén 2m thi thoi gian ngap giam
khoang 20% dén 40%, tir 33 gio con 31,5 gio (i
10%), 38,4 gio con 34,5 gio (10 5%), 42,6 gio
con 28,2 gio (1t 2%), 64,4 gid con 19,2 gio (1b
nam 2016).

+ V6i cao trinh san nén xay dung theo quy
hoach khu d6 thi Phong Nha véi cao trinh +5 +
+7,0m thi chi ngép dudi 1m (Id 10%).

V& hiéu qua phan giam i sang song Ly Hoa
c6 thé twong dwong vai giai phap giam 1ii bang
hd chta co dung tich dén 260 triéu m?® (voi 1

BAI BAO KHOA HQC

2%) cho toan luu vuc song Son. Ngoai viéc giam
ngap lut tai khu d6 thi Phong Nha, con [am giam
1 cho ha luu song Gianh, luu lugng dinh 14 trén
song Son tir sau Kénh Pao vé ha luu giam
2000m?/s, giam muc nudc tur 0,5 -:- 1,3m tai My
Trach.

Bén canh viéc giam ngap lut cho khu do thi
Phong Nha thi cling 1am giam lii dang ké & ha
luu song Son phia sau Kénh Pao va lam gia tang
ngap lut cho luu vuc song Ly Hoa véi 1 16n hon
10% vé dién va thoi gian ngap lut 1én gan gap 2
lan.

Badng 2. Téng hop cdc thong sé thuy e, ngdp lut cde phwong dn tinh todn

Két qua tinh toan 10% 5% 2010 2016
HT PA6 HT PA6 HT PA6 HT PA6
1. Khu vue do thi Phong Nha
Cao trinh ngép lut 16n nhat (m) 6,76 627 144 741 944 804 987 7,98
Chiéu sau ngap (h) 16n nhét (m) 4,19 384 6,63 444 781 584 787 743
Thoi gian ngap v6i h = 1m (gio) 333 31,5 384 345 648 63,9
Thoi gian ngdp v6i h = 2m (gid) 141 87 204 14,1 26,7 19,2
Dién tich ngap Iut S (ha) toan bo 398 369 445 394 526 499 542 498
S tmg v6i h > 1,0m 346 340 445 394 516 484 536 480
S tmg véi h>2,0m 212 196 373 328 489 431 514 424
S tmg v6i h >2,5m 162 154 341 247 464 391 493 387
S tmg véi h>3,0m 131 124 300 178 434 361 466 356
2. Khu vue song Ly Hoa
Cao trinh ngép lut 16n nhét (m) 1,62 2,13 1,69 262 222 294 2,14 3,05
Chiéu sau ngap (h) 16n nhét (m) 0,72 0,72 1,04 264 1,57 326 1,57 3,30
Thoi gian ngap v6i h = 0,5m (gid) 00 00 00 252 126 300 61,8 582
Dién tich ngap lut (ha) 190 115 688 1271 1072 1907 1070 1982
S tmg véih>1,0m 8 12250 952 951 1801 951 1840
S mg v6i h >2,0m 203 43 1515 43 1567
Tong lugng qua kénh dao (10°m?) 156,3 271,7 321,8 262,5
Dinh lii qua kénh dao (m®) 1414 2662 3279 3261

5. Két luan va Kién nghi

Giai phap phén i ngang ra bién bang viéc
dao kénh thong song Son va song Ly Hoa da
duoc tinh toan va khéng dinh c6 hiéu qua nhat
dinh trong viéc giam ngap lut cho khu vuc
PNKB, va ha luu song Son, nhung ciing lam gia
tdng ngép lut cho luu vyc song Ly Hoa véi 1
16n.

Qua tinh toan thuy luc lién luu vuc da xac

dinh dugc quy moé giai phap phan lii sang song
Ly Hoa vé6i chiéu dai L = 14.720m, chiéu rong
day song B = 100m, cao do day kénh tai dau
kénh dao -1,0m, cao d6 day kénh & cudi song tai
cau Ly Hoa -2,0m, do dc kénh i =7 x 10°. Bén
canh d6 dé nang cao nang luc thoat Iii can két
hop nao vét song Ly Hoa véi chiéu rong day 1a
100m, cao do day la -2,0m. bé ngan Il tran do
phan 1@ tir sdng Son sang song Ly Hoa can thiét
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t6n cao dé song Ly Hoa dé chdng 1ii voi tan sudt
10%, hodc cao hon.

Hi¢u qua giam 10 cua giai phap phan 1 qua
song Ly Hoa la giam chiéu séu ngap lut tai khu
vuc Phong Nha 0,65 + 1,30m, giam dién tich
ngap lut 5% + 30%, giam thoi gian ngdp lut tir 10
+40%. Vi cao trinh san nén xay dung theo quy
hoach khu d6 thi Phong Nha thi véi 1 10% chi
ngap dudi 1m. Gidi phap phan I sang song Ly
Hoa c6 thé tuong duong véi giai phap giam lii
bang hd chira ¢6 dung tich dén 260 triéu m3 (v6i

giam ngdp lut tai khu d6 thi Phong Nha, n6 con
lam gidm 1 cho vung ha luu song Gianh. Khi
phan 1a sang Ly Hoa lam luu luwong dinh 11 trén
song Son tir sau Kénh Pao vé ha luu giam
2000m?/s, giam muc nudce tir 0,5 + 1,3m tai My
Trach.

Két qua tinh toan cho thay giai phap dé xuit
c6 hiéu qua vé mit thuy lyc, nhung can duoc
nghién ctru chi tiét, hoan chinh voi nhitng danh
gia tac dong dén luu vuc séng Ly Hoa, su 6n
dinh, bién dong cua hai ctra bién.

11 2%) cho toan luu vuc song Son. Ngoai vi¢c
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PROPOSING SOLUTIONS TO REDUCE FLOODING
IN PHONG NHA - KE BANG BY THE CANAL CONNECTING SON
AND LY HOA RIVERS

Le Van Nghi!
'Vietnam academy for water resources

Abstract: Phong Nha - Ke Bang national park has been recognized as a world natural heritage.
This is a famous tourist destination which is planned to develop into an urban area. This area is often
inundated by floods from Son river. The flow direction of Son river is parallel to the coast but it is
separated from the sea by the Ly Hoa river watershed. This paper presents a flood reduction solu-
tion for the PNKB area by horizontal flood diversion through the opening of a channel connecting
Son and Ly Hoa rivers. The channel has a length of 14.70km, a bottom width of 100m, a bottom
slope i= 7 x 107, the bottom elevation at the end of channel is -2.0m. The solution reduces the water
level in the study area from 0.5 +~ 1.5m, reducing the flooded area by 25%, and reducing the flood
time by 40% with recent history events.

Keywords: PNKB, Flood solution, Gianh river, Horizontal flood diversion.
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