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NGHIEN CUU DE XUAT GIAI PHAP DUY TR DONG CHAY SUOI CON SON
THUQC KHU DI TiCH PEN THO NGUYEN TRAI TINH HAI DUONG

P6 Thé Quynh, Ngé Anh Quén,
Ngd Canh Tung, Nguyén Thi Thu Nga
Viéen Thuy cong

Tém tit: Suséi Con Son la mot hang muc trong khu di tich quéc gia dac biét Con Son — tinh Hai
Duong. Trude ddy, suéi Con Son véi hinh dnh suéi chdy ri ram rat dep va di vao tho ca ciia
Nguyén Trai. Tuy nhién, tir ndm 1990 tré lai ddy, suéi mat dan nuwée va tré nén khé can, nguyén
nhan chinh la muc nuwoc ngdm da bi ha thd'p trén toan bo luu vuwc sudi, nén vao mua khé sudi
khéng con nguon bé cdp. Dé duy tri dong chay mdt trén sudi, gidi phdp ldu dai phdi khdc phuc
dirge nguyén nhan gdy mat nude, giai phdp truée mdt phdi dwa nude 1én thuong nguon bang déng
liee v6i tha cho mede chay xuong dong thoi két hop véi chéng tham nén suoi thanh mét hé thong
b(fm tuan hodan. Bai bdo nay gici thiéu két qua nghlen clbu dé xudt gidi phdp duy tri dong chay trén
suoi Con Son dam bdo kha thi, bén viing, bdo ton dwoc canh quan moi truong cua Suoi.

Tir khéa: Suoi Cén Son, giai phdp lau dai, gidi phdp truée mdt, giai phdp duy tri dong chay.

Summary: Con Son brook is a item belong to special national heritage in Hai Duong province.
This spring with the beautiful picture of the murmur flow has been written in poem by Nguyen
Trai poet. However, the flow of the streamline has disappearred gradually and become dryed
since 1990, which is happened by the lower groundwater level in the basin of the spring;
therefore, underground water resourse can not bring the water to the brook. In order to restore
the surfical flow, the long-term solution is to prevent the causes that make the streamline dryed,
the short-term solution is to bring water to the upper spring to let it run-down and also the
ground cracks of the brook need to be sealed. After running along the spring, the flow is brought
back to original place. This paper perform the result of proposing the solution that is feasible,
steady and also protects the existing landscape, environment of the brook to restore the surfacial
flow for the Con Son spring.

Keywords: Con Son brook, long-term solution, short-term solution, the solution for restoring
the surficial flow.

1. PAT VAN PE

Subi Coén Son nam giita hai khe nai 13 Ngii
Nhac va Con Son c6 chiéu dai khoang Skm va
d6 vé hd Con Son, dong sudi nay di di vao
lich sir va gin lién véi nhitng nam cubi doi caa
ngudi anh hung, danh nhan vin héa Nguyén
Tréi. Noi day, ciing 1a diém ding chan dé n6i
chuyén véi cadn bd nhan vién khu di tich va
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nhan dan cta Bac H) khi nguoi vé tham Con
Son. Sinh thoi, Nguyén Trii dd c6 nhitng van
tho “Cén Son sudi chay ri rim, ta nghe nhu
tiéng dan cam bén tai,...”. Sudi Con Son la
hinh anh rit dep va thiéng liéng cua khu di
tich. Tuy nhién, hién nay dong sudi nay chi
chay vao mua mua tr thang 7 dén thang 8
hang nam, thoi gian con lai dong sudi tro
thanh sudi can 1am mét di vé dep von ¢6 cua
no. Khu di tich Con Son- Kiép Bac duoc Nha
nude xép hang 1a Khu di tich Quéc gia cap dic
biét [1], nén viéc khoi phuc va duy tri dong
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chay trén sudi da dugc cac co quan chirc ning
dac biét quan tam.

Hai bén subi 1a nai, kho khan vé mit bang thi
cong va giao thong, 1ong sudi chira nhiéu hon
cudi tang. Dia chat 1ong subi 1a nén da phong
hoa, nut né ciing lam cho dong chdy mat di
vao trong nén qua cac khe nut, hon nita khu
vuc xung quanh muc nudc ngdm O rat siu va
tham phu thuc vat bi suy giam. Dé khoi phuc
lai dong chay mat trén sudi, can c6 nhimng gidi
phap lau dai khic phuc duoc cic nguyén nhan
gdy mét nudc, ddi véi trude mét phai co ngay
dong chay duy tri trén subi dé phuc vu cac 18
hoi mua xuan va 18 hoi mua thu duoc td chirc
hang niam dé phuc vu cac du khach thap
phuong. Trong nghién ctru nay s€ gidi thiéu
két qua nghién ciru dé xuét cac giai phap duy
tri dong chay trén sudi gdm ca giai phap trudc
mit trudc mat va giai phap lau dai, dam bao
kha thi, bén virng, bao tdn duoc canh quan moi
truong sudi, dap Gmg duoc yéu cau cua cac co
quan chuc nang va nhan dan bay lau nay.

2. NOI DUNG NGHIEN CUU
2.1. Cac diéu kién ty nhién

2.1.1. Dia hinh, dia vat:

- Mit cét doc sudi doan nghién cuu:

+8000
+7000
+6000
+5000
+4000

+3000

+2000

72.08)
63.80)

CAO 0 TIM SUTI

coLyLn 25.00 | 25.00 . 25.00 | 25.00 30.72 2500 | 26.89

200l [ 7471
sa57 2 |27

23.33 ‘ 26.67

COLY CONG DN

880 72|— [55.32
N
o
975.00L— l42.55

Ql675.00— |78.87,
700 00— | 76.89|
775.00—— [70.04]

Flaoo.00|— [67.85

Q[850.00— | 61.28
900.00 — | 52.59]
925,00 |48.22|

&lasr.eal— [ 4501

]

750.00
823.3.

MC25  MCc27
MC26=C5 mc28

z|
z|
F
z|
g

TNCoe

I

MC29=C6 MC31=C7 MC32 MC34

Hinh 1: Cdt doc doan sudi nghién cuu

Thue t khao sét cho thdy, dia hinh long sudi rat
déc [2], trong doan sudi nghién ctru cao do day
thuong luu 13 +78,87m (cat cat MC24), cao do
day ha luu tai cAu Thau Ngoc canh dé tho
Nguyén Trdi (mit cit MC34 1a +42,55m), do
ddc dia hinh long sudi trung binh 13 12,1%. Chi
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tiét cat doc doan sudi nghién ctu xem Hinh 1.
Vé6i @6 dbc dia hinh day sudi nhu thé nay, khi
mua 18, dong chay trén subi s& c6 van tdc 16n va
tap trung nhanh sé€ cubi troéi cac hat dat min
xudng ha luu va thuce t& quan sat hién truong cho
thay long sudi khong c6 dat min che phu.

- Mit cat ngang subi doan nghién ciru: Két qua
khao sat miat cit ngang dia hinh ciing cho thay
hai bén 1ong sudi 1a mai nui rat ddc (xem Hinh
2), ph bién 12 30 db.
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Hinh 2: Mgt cat ngang sudi phé bién tai
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- Pia vat xung quanh sudi: Xung quanh subi la
rimg cdy ram rap, bo ddc, dé tién cho du khach
tham quan va cong tac quan 1y khu di tich, hai
tuyén dudng nho trén bo sudi chi di phuc vu
cho nguoi di bo ma khong thé cho xe hodc
may moc di lai. Tai 10ng sudi gip ghénh chua
nhiéu hon cudi tang (xem Hinh 3). Thuc té
trong quéa qua trinh khoan dia chat, viéc b tri
may khoan khdo sat tai khu vuc sudi rat kho
khan, vét va do dia hinh khong thuan loi.

Hinh 3: Hinh anh cudi tang long sudi va
cong tac do dac phuc vu chong tham suoi
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2.1.2. Pia chit:

- Cit ngang dia chat long subi Con Son cho
thdy bén dudi va hai bén suon ndi 1a cudi tang,
da nut né, ¢ giira long sudi chtra nhiéu cudi
tang lan cat san (xem Hinh 4) [3].
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Hinh 4: Dia chdt long sudi

+ Lop 1b: cudi tang da kich thudc, duong kinh
1-3m 1an cat san (t6n tai & long suéi);

+ Lép 2b: cudi tang,cudi cat két ndu vang, 16n
nhon, khong dong nhat;

+ Lop 3b: Da cat két thach anh mau xam tréng,
nau do, da phong hoa vira, nit né vira — it;

+ L&p 3c: Pa cat két thach anh mau xam trang,
nau dd, da phong hoa nhe, nut né it.

- Béo céo két qua do dac, danh gia thuc té cac
khe nit tai long sudi cho thiy trong pham vi
nghién ciru 16p d4 nén c6 ton tai rat nhidu khe
nut voi do mé tir lem dén 8cm [4]. Cac khe
nit nay dong vai tro nhu la mgt kénh thoat
nuédc dan di noi khac, diéu nay gép phan giy
that thoat dong nudc mat trén sudi. Do vay,
d6i voi giai phap trudc mat can phai ¢ giai
phap chéng tham sudi dé ngan chin sy ton
that nay.

2.2. Cac nguyén nhan gy mét nwéc sudi

Két qua nghién ctru cho thay [5], sui Con Son
trd nén kho can do cidc nguyén nhan chinh
dugc tom lugce cu thé sau day:

- Do ha thidp muc nudc ngdm: Két qua khao
sat thu thap qua diéu tra trong dan cu chi ra
rang sy suy gidm muc nudc ngdm ngiy cang
tram trong trong khu vyc xung quanh sudi Con
Son. S6 liéu thong ké cho thidy muc nudc
ngam di suy giam tir d6 sdu 30m & nhitng nim

2000-2005 1én dén do siu 70m vao nhung
nim gan day. Nhu vay chi trong vong 20 nim
d6 sau muyc nudc ngdm di suy giam 40 m.
Muc nude ngadm suy giam 40 m & cac ving
xung quanh day nti Con Son va Ngi Nhac
ddng thoi ciing s& lam ha thdp muc nudc
ngam vbn c6 & diy nui ndy. Myuc nudc ngim
rit quan trong, vio mua mua nudc ngdm duoc
bd cap, nhung vao mua kho nudc ngim chinh
12 ngudn cung cip quan trong dé duy tri dong
chay trén sudi.

- Céc yéu t khac trong vong 20 nam gop phan
gay 1én kho can dong sudi Con Son:

+ Do su suy giam tham phii xung quanh sudi:
Tham phu thyc vat dong vai trd quan trong,
mic du luu vue nai sudi Con Son tham phu
dugc bao ton kha tt, nhung trén binh dién 16n
tham phu suy giam rd rét, két qua nghién ciru
trong hon 20 nim gan day cho thdy muc suy
giam nay chiém 17%. Trong khi thyc té tham
phu c6 tac dung gitt nudc, lam cham dong
chay va gop phan diéu tiét nudc trén sudi, bd
cap nudc ngam, ... Viéc suy giam tham phu
trén binh dién tong thé s& gdp phan suy gidam
lwong bo cap nude ngam trong khu vuec.

+ Dén s toan ving ting 25% kéo theo dién
tich dan cu tang 13%, viéc xay dung nha ¢
cling 1am giam dién tich mat dat tu nhién dé bd
cap tu nhién nudc mat cho nudce ng?lm, diéu
nay ciing gop phan lam suy giam muyc nudc
ngam trong khu vuc. Mit khéac, hau hét nguoi
dan trong ving déu st dung giéng dao hoic
giéng khoan phuc vu cho sinh hoat va tudi.
Pay 1a mot strc ép 16n va lam ting nhanh tbc
do suy gidm trlr lugng va cling nhu myc nudc
ngam ctia khu vuc nghién ciru. Tac dong nhan
sinh khong truc tiép lam suy kiét dong sudi
Con Son nhung dong vai tro quan trong trong
su ha thap ngudn nudc ngam trong khu vuye.

2.3. Cac yéu cau dbi véi giai phap dé xuit
Céc co quan chtc ning da dit ra yéu cau dbi voi
cac giai phap dé xuat khoi phuc dong chay suoi
Con Son phai dap tng cac tiéu chi sau [1]:

52 TAP CHi KHOA HOC VA CONG NGHE THUY LQ1 SO 78 - 2023



- Giai phap phai kha thi, bén viing lau dai theo
thoi gian, ddm bao dong chay trén sudi véi luu
lwong toi thiéu 5 I/s;

- Vi 1a khu di tich qubc gia dic biét nén phai
bao ton dugc canh quan, méi truong sudi va
khu vyc xung quanh;

- Phu hop vdi kinh phi duoc cép.

Cin clr vao cic yéu cau trén va cac diéu kién
tu nhién ¢ doan sudi nghién ctu, giai phap dé
Xuét phai st dung cac vat li¢u bén virng, on
dinh 1au dai theo thoi gian. Déi véi cac cong
trinh vdn hoéa, tam linh dic biét nhu khu dén
thd Nguyén phai thi bién phap thi cong su
dung may moc rat kho dé vao vi tri, ngay ca
khi dua dugc may moc vao thi viéc bd tri mat
bang lam viéc cho may ciing khong thuan lgi
va trong qua trinh nhiitng méy modc nay s€ giy
ra tiéng 6n, 6 nhiém va pha v& canh quan moi
truong von rat linh thiéng noi dy. Do vay, thi
cong bang thu céng hodc nhitng may moc nho
khong anh hudéng dén canh quan, méi truong
s€ dugc uu tién lya chon trong nghién clru nay.
2.4. Cac giai phap dé xuit lau dai khdi phuc
dong sudi

Céc giai phap l1au dai chinh 1a hudng téi khac
phuc cac nguyén nhéan chinh gay suy kiét dong
sudi Con Son, dong thoi ciing 1a dé rit ngin
thoi gian phuc hdi dong sudi. Cac giai phap
lau dai cu thé dugc dé xuat do la:

(1) Tai tao tham phu thyc vat: Vi€c téi tao tham
phu trude day dé co thé ting kha nang giit am,
git nudc va lam chdm dong chdy vao mua
mua, bd sung nude sudi vao mua kho;

(ii) Khai thic ngudn nudc khac thay thé cho
nudc ngam: Viéc chidm dit khai thic nudc
ngdm dé phuc vy sinh hoat va san xuét va thay
thé bang khai thic ngudn nudc khac s& khic
phuc duoc sy suy giam muc nudc ngam dang
tiép dién nhu hién nay, vé lau dai myc nudc
ngdm dan dan c6 thé duoc phuc hdi trang thai
ban dau;

(ii1)) Bo6 cap, khoéi phuc lai muc nudc ngam:

[__KHOA HOC
Néu nuéc ngam trong khu vuc xung quanh
duoc khoéi phuc lai s€ co tac dung diéu tiét
dugc dong chay sudi Con Son trd vé trang thai
tu nhién nhu trudc day. Vige dé muc nude
ngam khoi phuc mot cach ty nhién s& dién ra
trong mot khoang thoi gian rat dai. Dé rat
ngin thoi gian nay thi c6 thé dong thoi két hop
thém cac giai phap bd sung nhan tao cho nude
ngém, nhu thé thi muc nude ngém s¢ duoc
phuc hoi nhanh hon;

(iv) Xay duyng ao diéu ti¢t & thuong nguon suoi
Co6n Son dé tich nudc vao mua mua, xa nudc
cho suoi khi can;

(v) Xay dung, ban hanh cac chu truong, co
ché, chinh sach, giai phap khoa hoc cong nghé
c6 lién quan cua tinh Hai Duong va cua bo
nganh trong vi¢c thuc hién céc giai phap (i),
(i), (iii) va (iv). Song song véi do la tuyén
truyén nang cao y thuc cho nguoi dan bdo vé
rimg, ngudn nudc ngam trong khu vuc.

Cac giai phap lau dai (i), (ii), (iii), (iv) va (v)
nhu trén da trinh bay la cac nhiém vu rét 16m,
trude khi trién khai thuc hién vao thuc & doi
héi tinh Hai Duong va cac b nganh lién quan
phéi c6 sy phdi két hop dé nghién ciru chuyén
sau, ky cang, diy du, toan dién va doi hoi kinh
phi dAu tu rat 16, thuc hién trong thoi gian dai.
2.5. Cac giai phap dé xuit truéc mit khoi
phuc dong sudi

Trong thoi gian trudc mat, véi mong mudn cd
ngay dong chay trén subi Con Son phuc vu 18
ho6i va dam bao canh quan cho khu di tich, can
nghién ctru dé xuat giai phap tao ra mot dong
chay nhén tao tuan hoan cho sudi” véi yéu cau
1a bao ton dugc canh quan, moi truong, dap
tmg duoc yéu cau cua tinh Hai Duong, cta cac
bo nganh va nhan dan. Noi1 dung cua giai phéap
dé xuat nhu sau:

- Bom nuéc dua 1én thuong ngudn subi rdi tha
xudng, luu luong bom 1én bang 10 lit/s.
Nghién cuu thuc té tai hién truong subi Cén
Son cho thdy vao mua mua khi toan bd dong
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sudi duoc duy tri, tién hanh quan tric luu
luong phia trén subi tai thoi diém doé cho q=10
I/s [13];

- Tram bit dong subi tai nhitng vi tri c6 khe
nat, dut gdy gdy ra hién twong mat nude (tai
nhimg vi tri ndy vé mua kho thi khéng c6
nude) dé han ché tdi da ton thit doc duong
trén sudi;

- Xay dyung dép ngdm trén sudi co cao trinh
dinh ngang bang cac hon dé trén subi dé bao
t6n canh quan di tich, déng thoi trit duge nude
phia trudc dap lam ting kha ning bd cap cho
muc nuoc ngz‘im;

- Nudc chay trén sudi vé ha luu s& duogc thu lai
tai dap ngam dé dan vao ngudn cap ban dau,
do do tranh lang phi va can kiét ngudn cap.

So d0 cua giai phap truéc mat khoi phuc lai
dong chay trén sudi dugc thé hién trén Hinh 5.

L Ong cap nudc
Thugng nguon suoi

AN
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Hinh 5: So do tao dong chdy nhan tao tuan
hoan suoi Con Son

Céc hang muc cua so d6 trén Hinh 5 gom:

+ Nguon cip nudc (4): Bé thu, giéng thu nude
hodc bé hut cua tram bom;

+ Puong 6ng hiit (1a);

+ May bom, tram bom (1);

+ Puong 6ng day (1b);

+ Puodng dng thu nude (1c);

+ Ao diéu tiét, hodc bé xa (5);

+ Tram bit khe ntrt (3);

+ Dap dang (6).

Nguyén Iy hoat dpng ciia so do:

Bé thu, giéng thu nudc (4) 1am nhiém vy chira
va tao ngudn nudc dé cap cho tram bom, may
bom (1). M4y bom (1) s& hut nuéc & ngudn
cip (4) qua dudng 6ng hat (la) rdi dua nudce
lén thuong ngudn qua dudng éng day (1b) dé
x4 vao ao hodc bé xa ¢ thuong ngudn (5).
Nudc tir bé xa dau ngudn (5) xa ra sudi s&
chay doc theo subi va s& bi chan lai & dap dang
(6) 10i dan tré lai ngudn cip (4) qua dng thu
nuéc (Ic). Ngudn cdp nude (4) cb thé 1a bé
thu, giéng thu (hodc hd chira nudc) cé vai trd
gidng bé hut cta tram bom. Dé han ché t6i da
lugng nude that thoat vao nén trén chiéu dai
dong sudi, can tién hanh tram bit cac hé théng
khe nut (3).

3.KET QUA NGHIEN CUU VA THAO LUAN
3.1. Giai phap lau dai
3.1.1. Tdi tao tham phu thuc vat

- Thuc té hién nay, tai khu vuc subi Coén Son
1a rimg thong. Mic du rimg thong rat ram rap,
nhung trén bé mat dat khong co téng thyue vat
(ring tap) dé gilt 4m va lam cham dong chay
trén suon doc, khi c6 mua roi trén luu vuc sé
khong giit duge nude cho mua khd. Do d6 can
¢6 bién phap tai tao lai tang phu dé giir nudc.
Vi tri tai tao 1a nhitng noi rung thua hoac
khong c6 rung. Theo cac nha khoa hoc [6],
rung ram c6 tham thyc vat va 16p mun day thi
kha gitr nudc mua rat 16n tir dén 66% dén 97
%. Rung tré thanh “hd chia nude ty nhién” c6
tac dung diéu tiét trit nudc vao mua mua va
cung cip nudc cho séng sudi vao mua kho.
Viéc gitt lai nudc trong ring cling gop phan bd
cap cho nudc ngam.

- P6i v6i céac vi tri dat trong doc cac khe nui
trén thuong ngudn, ciing can phai tai tao ting
do che phu cua rung. Viéc tai tao tai day
thyc hién bang viéc xdy dung cac dap tam
doc theo sudi nhu Hinh 6, day la giai phap
da thuc hién thanh cong ¢ Thai Lan [6] va la
mo6 hinh mau nén dugc nhan rong cho cac
noi khéc trén thé gi6i.
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Hang rao bang than

Tha da hoc cay dong ken xit

Giang coc

Hinh 6: So dé bé tri dap tam trén khe sudi

Dbi véi khu vie sudi Con Son, giai phap ting
d6 che phu cua ring vé& mit lau dai 1a kha thi
va ¢6 nhiéu loi ich: (1) giit lai nudc mua vao
mua mua va cung cip nudc cho khe sudi vao
mua kho; (2) chéng x6i mon bé mat dit dam
bao tinh nguyén gdc cua khu vuc; (3) lam
cham dong chay, bo cap nudc ngam.

3.1.2. Khai thic nguon nwéc khdc thay thé cho
khai thac nwée ngam

Céc ngudn nudc khac ¢ day c6 thé khai thac 1a
nudc mua, nude mit tir song sudi, xdy ho tao
ngudn cap, nudc mach 16 [6]. Mot s6 md hinh
khai thac nuéc dé cap cho sinh hoat va san
xuat c6 thé ap dung dung gom: Thu trit nude
mua tor mai hing; khai thac nudc mat subi
b?lng dap dang; bé chira nudc tr mach 16;
khai thac nudc karst mach 16 st dung bang
thu nudc. Viée sir dung cic ngudn nude khac
thay thé nudc ngdm s& 1am muc nudc ngam
khong tiép dién can kiét nhu hién nay va dan
dan s& duoc hoi phuc do bd cép tu nhién
hodc nhan tao.

3.1.3. B6 cdp, khoi phuc lai muc nuwdc ngdm

B6 cdp nudc ngdm mot cach tu nhién s& rat
lau, dé khoi phuc muc nudc ngz‘?lm trong thoi
gian ngan hon thi bién phap ap dung 1a bd cap
nhan tao [6]. Cac phuong phap, k¥ thuat dé bd
sung nhan tao nudc dudi dat duoc st dung
gom: (1) B6 cap truc tiép nhu (i) bd cép tir bé
mat (lam ngép, bon thdm, dao ranh, tudi bé
mit...); (ii) bd cap dudi dat (giéng ép nudc,
giéng trong lyc); (2) B6 cap gian tiép nhu (i)
bd cap cudng bic (giéng, hanh lang xam
nhap); (ii) 1am thay doi tang chira (nd min, nut
gy thay luc); (iii) két cdu lam cham dong
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chay (khoan phut, ddp ngam). Khi muc nudc
ngam dugc khéi phuc s& bd sung nude cho
sudi Con Son qua cac khe nut tai 10ng sudi.

3.1.4. Xdy dung ao diéu tiét ¢ thirong nguon
suoi Cén Son

X4y dung ao chira nuéc ¢ thuong ngudn nham
tich trir nudc vao mua mua dé diéu tiét, xa
nuéc xudng sudi vao cac thoi diém can thiét
nhu vao mua 1& hdi hodc phuc vu tham quan,
du lich, ... Qua nghién ctru thuc té thuong
ngudn sudi Coén Son, cac tac gia thay co thé
xay dung mot ao chira nudc, tai day dia hinh &
dang long chdo thuan loi cho xay dung ao
chira — day cling 1a noi giao nhau, hop luu cua
hai nhanh suéi (xem Hinh 7), ngay phia dudi
bén canh do la dia hinh long subi thu hep, nho
va dia chat nén 1a da gbc, vi thé rat thuan loi
dé xay dung mot cong trinh chin nudc co quy
moO nho.

Hinh 7: Vi tri cong trinh chan nuéc
dé tao ao chira nwoc

3.1.5. Xdy dung co ché, chinh sdch dé thuc
hién cac giai phap ldu dai

Céc co ché, chinh sach 1a khung phap 1y, 1a co
sO quan trong trong qua trinh thuc hién céc
giai phap, cac cong viéc co lien quan. Céc co
ché, chinh sach can phai ban hanh & khoi
phuc dong chay sudi Cén Son c6 thé gom:

+ Nghi quyét;

+ Chién luoc;

+ Quy hoach;

+ K¢ hoach 5 ndm va hang nam,;
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+ Nghi dinh, thong tu hudng dan;

+ Céc nhi¢m vu nghién ctru khoa hoc;
+ ...

Ngoai ra, céng tac tuyén truyén ning cao y
thirc ngudi dan can phai lam thuong xuyén
dé bao vé va phat trién tham phu thuc vat,
ngudn tai nguyén nudc ngdm trong khu vuc
subi Con Son.

3.2. Giai phap truéc mit

Duya vao so d6 trén Hinh 5 & trén dé tao dong
chay nhan tao tuan hoan sudi Cén Son, céc tac
gia s& di phan tich cu thé cac van dé lién quan
dé 1am rd tinh kha thi, bén viing, bao tdn duogc
canh quan cho subi.

3.2.1. Nguon cdp nuéce (4)

S6 lidu thuc té cho thay [3], nguon nudc ngam
trong khu vuc khong dap tmg du luu lugng cip
nude cho sudi, nén can co6 ngudn khac thay
thé. Trong khu vuc hién c6 hai nguén co thé sir
dung d6 1a: (i) HO6 Ban Nguyét thuoc khu di
tich; (ii) HO Con Son & xa khu di tich. Sau khi
nghién ctru, cac tac gia thong nhat dé xuat
chon ngudn cap nudc cho sudi Con Son 1a hd
Ban Nguyét boi vi luu luong cdp cho sudi dam
béo, vi tri gﬁn subi hon, do d6 giam dugc kinh
phi xay dung mé hinh, cac yéu cau dbi véi giai
phap déu dugc dam bao.

3.2.2. Puong ong hit (1a)

B6 tri di ngdm trong dat tir tram bom dén ho
Ban Nguyét dé khong anh huéng canh quan,
moi trudong va cac khu chirc nang trong khu di
tich va ddng thoi cho phép thiét ké, thi cong,
sta chita dé dang, thuan loi. Vat liéu lam éng
c6 thé bang thép, HDPE vi nhirng vat liéu nay
¢4 d6 bén cao.

3.2.3. Tram bom (1)

- Pé khong anh huong dén canh quan moi
truong trong khu di tich, tram bom (1) duoc
dat bén ngoai giap ranh khu di tich, ngay canh
hd Ban Nguyét va gan ngudn dién 3 pha (cach
khoang 100m). Vi tri nay cho phép bb tri du

dién tich nha tram va cac bg phéan di kéem, hon
nita con thuén loi cho thiét ké, thi cong, kiém
tra, van hanh, bado dudng, stra chira dé dang. Vi
tri tram bom so v6i hé Ban Nguyét xem trén
Hinh 8.

Hinh 8: So dé Vi tri tram bom (1)

- Luu lugng bom: Theo sé liéu nghién ctu
thuc té [5], vao mua mua khi luu luong trén
sudi dat 10 lit/s thi xuat hién dong chay trén
toan sudi. Vi vay, cac tac gia kién nghi chon
luvu lugng bom cho tram bom la 10 lit/s va
dong thoi phai tram véa khe nat doc theo subi
thi kha ning cao s& dat duoc luu luong toi
thiéu trén sudi 1a 5 lit/s.

- Vit liéu xay dung cho hang muc cap ngudn
nuéc, tram bom kién nghi lra chon bang gach,
bé téng, bé tong cbt thép dé, th dam bao bén
virng lau dai theo thoi gian.

3.2.4. Puong ong ddy (1b) va éng thu vé (Ic)

- Péi v6i duong éng day (1b): Tai vi tri dong
sudi bi che khuat boi ring cay, bé tri duong
dng day cua tram bom di song song véi bo
sudi. Bdi vai vi tri khac, d& xuat b tri di ngam
hodc di noi trén suon ddi trong riung cay voi
muc dich khong dé anh huong dén canh quan
khu di tich.

- Péi véi duong dng thu vé (1c): Bb tri twong
tu nhu duong dng day.

Trén co so tinh toan thay luc so bo c6 xét dén
c4c ton that doc dudng, cac ton that cuc bo qua
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cac goéc ngoat, cac tac gia xac dinh duoc
duong kinh éng hat tram bom 13 125mm; 6ng
day ciia tram bom 1a 160mm va 6ng thu vé 1a
110mm.

Vit liéu lam 6ng co thé bang thép, HDPE vi
nhting vat liéu nay c6 do bén cao.

3.2.5. Bé xa dau nguon (5)

Bé xa dau ngudn (5) ¢ nhiém vu chira nudc
do tram bom dua 1én va x4 vao sudi tao
dong chay theo thiét ké yéu cau. Ngoai ra,
bé xa dau ngudn (5) con lam nhiém vu chua
nudc du phong dé diéu tiét nudc vao sudi
khi can thiét.

Bé xa dau ngudn (5) dugc bd tri ¢ vi tri
thuong nguon sudi, cach tang da Thach Ban
t6i thiéu 20m nam bén bo phai sudi, tir tang
da Thach Ban Ién bé xa (5) hién tai khong co
duong di lai tham quan cho du khéach thap
phuong (xem Hinh 9). V&i vi tri ndy, bé xa
hoan toan nam trong rirng ram khuat tam nhin
cua du khéach. Ngoai ra, néu dugc cho phép
thi c6 thé tan dung bé chtra san c¢d ¢ khu vuc
xung quanh 1am bé xa dé tiét kiém kinh phi
xay dung bé xa.

X ? B';"’/'s. e, W £
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Hinh 9: So dé vi tri bé xa dau nguon (5)

- Vit liéu xay dung bé kién nghi lva chon bing
gach, bé téng, bé tdng cbt thép dé dam bao bén
virng lau dai theo thoi gian.

3.2.6. Tram bit khe nut (3) va dap dang (6)

|  KHOAHOC

CONG NGHE

- Tram bit khe nat (3):

Dé tram bit khe nat, chdng tham Iong sudi
hién cd nhiéu giai phap c6 thé ap dung nhu:
Boc 16t biang dat sét, dat nhan tao, mang
chéng thim HDPE, bé téng. Ngoai ra, con
c6 cac giai phap khoan phut chéng thim d6
la: Khoan phut xi mang, khoan phut sét,
khoan phut hoa chat. Két qua nghién cau
[6] cho thdy rang giai phap chéng thim
bing bé tong tu l1én phu hop nhit, dam bao
kha thi, bén viing, bao ton duoc canh quan
moi trudng sudi, nén giai phap nay duoc lya
chon dé chéng tham cho suéi.

- bap dang (6):

Xuat phét tir yéu cau c6 mot viing nudc ngay
bén dudi chan cau Thau Ngoc dé gop phan tao
ra canh quan chung ctia khu di tich ma van ton
trong duogc nét dep von ¢ ciia sudi, cac tac gia
quyét dinh dat vi tri dap ngdm ngay sau cau
Thau Ngoc dé gitt nudc (xem Hinh 10), y
tudng nay trude day cling dugc Ban quan ly di
tich thyc hi¢n, xong khi di vao van hanh thi bi
cat, da vui lép hoan toan. Pé han ché hién
tuong cat da vui 1ap viing nudc, cac tac gia dé
xuat thém mot dap ngim nita ngay bén trén
cau Thau Ngoc (xem Hinh 11). Vat liéu lam
dap dang kién nghi sir dung bé tong, da xay
hodc gach xay dé dam bao bén ving lau dai
theo thoi gian.

—dl

Hinh 10: So dé Vi tri tuyén ddp ngam
sau cau Thau Ngoc
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Hinh 11: So dé Vi tri tuyén ddp ngam
trueéc cau Thau Ngoc

Luwa chon chiéu cao xdy dung dap ngim: Cic tac
gia d& xuét cao trinh dinh dap ngam bang hoic
thap hon cao trinh dinh cia cic hon da tang nim
trén sudi dé khong lam mat canh quan vén c6
ctia sudi, gitt duoc nét dep von co trude day.

4. KET LUAN VA KIEN NGHI

- Két qua nghién ciia cac tic gia da dé xuét
duogc giai phap cu thé nhim duy tri dong chay
subi Con Son, dam bao kha thi, bén virng, bao
t6n dugc canh quan sudi trong khu di tich, bén
vitng lau dai theo thoi gian. Ciling tai hoi thao

TAI LIEU THAM KHAO

khoa hoc dugc td chuc tai khu di tich ngay
05/10/2022, giai phap dé xuét nay duoc cac co
quan chuc nang c6 li€n quan, cidc nha khoa
hoc, cac chuyén gia rat déng thuén, ung ho va
danh gia cao.

- P& nghi s6m trién khai thiét ké, thi cong theo
giai phap dé xudt dé duy tri dong chay trén
sudi, dap ung yéu ciu cla cac co quan chirc
nang, cua nhan dan trong vung va du khach
thap phuong.

- K&t qua nghién ctru nay can dugc nhan rong
ap dung vao nhiing noi c6 diéu kién tuong tu
nhu sudi Con Son trong pham vi ca nudc.

LOI CAM ON: Bai b4o nay st dung két qua
nghién ctru cua dé tai cap qudc gia “Nghién
ciru d& xuét giai phap duy tri dong chay cho
sudi Con Son thudc khu di tich dén tho
Nguyén Trdi, tinh Hai Duong” Ma so
DTDL.CN.54/20 do Vién Thuy coéng la co
quan chu tri. Xin chan thanh cam on B§ Khoa
hoc va Cong nghé da bd tri kinh phi kip thoi
dé cac tac gia co thé hoan thanh cic nghién
clru ciia minh.
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