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NGHIEN CUU PE XUAT GIAI PHAP CHONG THAM SUOI CON SON
THUQC KHU DI TiCH PEN THO NGUYEN TRAI TINH HAI DUONG

P46 Thé Quynh, Ngé Anh Quén, Pham Vin Trinh
Vien Thuy cong

Tém tat: Suci Con Son la mot hang muc trong khu di tich qu(jc gia dac biét Con Son — tinh Hai
Duong. Truée day, suoi Con Son véi hinh danh sudi chay ri ram rdt dep va di vao tho ca ciia Nguyén
Trdi, tuy nhién trong nhiéu ndm gan ddy suoi mdt mede va tré nén khé can. Dia cht long sudi la nén
dd phong héa, nitt né véi bé mdt chira nhiéu hon cudi tang Iém, lam cho dong chay mdt di vao trong
nén qua cdc khe mit. Pé khéi phuc lai dong chay mdt trén sudi, mot trong nhitng gidi phdp dwa ra la
phdi chéong tham nén dé han ché ton that nuée. Hién nay, c6 rdt nhiéu gidi phdp chong tham khéc
nhau cé thé dp dung cho sudi, song can phdl’ lwa chon mot gidi phdp phit hop nhat dé dp dung. Bai
bdo nay giGi thiéu két qua nghién ciru dé xuat gzaz phap chong tham sudi phit hop dam bdo kha thi,
bén vitng, bdo ton dirgc canh quan moi truong von co cua suoi.

T khéa: Suoi Cén Son, nén dd mirt né, gidai phdp chong tham.

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 has been disappearring for many latest years and streamline has become dryed.
The brook ground is weathered and disjointive rock and the spring belly are full of big gravel, which
makes the surfical flow go into ground through the cracks. In order to restore the surfical flow, one
of the solutions used is waterprooffing the cracked rock ground. Today, there are many different
antiseepage solutions applied for the spring, however the selecting the best solution need to be
studied. This paper perform the result of proposing the most suitable antileakage solution that is
feasible, steady and also protects the existing landscape, environment of the brook.

Keywords: Con Son brook, disjointive rock ground, antiseepage solution.

1. PAT VAN PE tiéng dan cam bén tai,...”. Sudi Coén Son la
hinh anh rit dep va thiéng liéng ctia khu di
tich. Tuy nhién, hién nay dong sudi nay chi
chay vao mua mua tir thang 7 dén thang 8
hang nim, thoi gian con lai dong sudi tro
thanh sudi can 1am mat di vé dep von c6 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
chay trén sudi da dugc cac co quan chirc ning
dac biét quan tam.

Subi Coén Son nam giita hai khe nai 13 Ngii
Nhac va Con Son c6 chiéu dai khoang Skm va
d6 vé ho Con Son, dong subi nay da di vao
lich sir va gan lién v6i nhimg nam cudi doi ciia
ngudi anh hung, danh nhan vin hoéa Nguyén
Trai. Noi ddy, ciing 14 diém ding chan dé néi
chuyén vo1 can by nhan vién khu di tich va
nhan dan ctia Bac Ho khi ngudi vé thim Con
Son. Sinh thoi, Nguyén Tréi dd c6 nhitng van
tho “Cén Son subi chay ri rim, ta nghe nhu
DPé khoi phuc lai dong chay mit trén subi,
ngoai cac giai phap cong trinh va phi cong
trinh dé cung cdp bd sung thém ngudn nudc
cho sudi thi viéc chdéng thim nén sudi dé han
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ché ton thit nudc ciing phai duoc thyc hién
ddng thoi. Hién nay, c6 rat nhiéu giai phap
chéng thim khac nhau c6 thé ap dung cho
sudi, song can phai lya chon mot gidi phap
phu hop nhét dé ap dung. Trong nghién ciru
ndy giéi thiéu két qua nghién ciru dé xuét
giai phap chong thdm sudi phi hop véi didu
kién dia hinh, dia chat, dam bao kha thi, bén
vitng, bao ton dwgc canh quan méi truong va
g6p phan vao khoi phuc, duy tri dong chay
trén sudi.

2. NOI DUNG NGHIEN CUU

2.1. Céc diéu kién tw nhién

2.1.1. Bia hinh, dia vat

- Mt cat doc suoi doan nghién ctru:
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Hinh 1: Cdt doc doan sudi nghién cuu

Thuyc té khao sat cho thdy, dia hinh long
sudi rat doc [9], trong doan sudi nghién
cuu cao do day thuong luu la +78,87m
(cdt cat MC24), cao d6 day ha luu tai cau
Thau Ngoc canh dén thd Nguyén Trii (mat
cit MC34 1a +42,55m), d6 déc dia hinh
1ong sudi trung binh 1a 12,1%. Chi tiét cit
doc doan sudi nghién cttu xem Hinh 1.
Véi @6 doc dia hinh day subi nhu thé nay,
khi vao mua 1d, dong chay trén sudi s& co
van toc 16n va tap trung nhanh s& cudn troi
cac hat dat xuéng ha luu va thuc té quan
sat hién truong cho thy long sudi khong
c6 dat che phu.

- Mit cat ngang subi doan nghién ciru: Két qua
khao sat mit cat ngang dia hinh ciing cho thay
hai bén long sudi 1a mai nui rit doc (xem Hinh
2), phd bién 14 30 do.
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Hinh 2: Mt cat ngang sudi phé bién
tai Km0+850

- Pia vat xung quanh sudi: Xung quanh subi la
rimg cdy rdm rap, bo ddc, dé tién cho du khach
tham quan va cong tac quan 1y khu di tich, hai
tuyén duong nho trén bo sudi chi dit phuc vu
cho nguoi di bd ma khong thé cho xe hoic
may moc di lai. Tai long subi gap ghénh chira
nhiéu hon cudi tang (xem Hinh 3). Thuc té
trong qua qué trinh khoan dia chat, viéc bé tri
may khoan khao sat tai khu vuc sudi rat kho
khan, vat 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

2.1.2. Dia chat

- Cit ngang dia chit long subi Con Son cho
thay bén duéi va hai bén suon nui 13 cudi tang,
da nut né, o gitta 10ng subi chtra nhiu cudi
tang 1an cat san (xem Hinh 4) [10].
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Hinh 4: Dia chat long sudi
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+ Lop 1b: cudi tang da kich thudc, duong kinh
1-3m 14n cét san (ton tai & long suoi);

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

+ Lép 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 tring,
nau dd, da phong hoa nhe, nut né it.

- B4o cdo két qua do dac, danh gia thuc té cac
khe nut tai 10ng sudi cho thdy trong pham vi
nghién ciru 16p da nén co ton tai rat nhiéu khe
nGt véi do mo tir lem dén 8cm [11]. Cac khe
niat nay dong vai tro nhu 1a mot kénh thoat
nude dan di noi khac, diéu nay gop phan giy
that thoat nudc trén sudi. Do vay, can phai co
giai phap chdng thim subi dé ngin chan sy ton
that nay.

2.2. Céc yéu cau doi voi giai phap chong thim
Céc co quan chtrc ndng di dat ra yéu cau ddi voi
cac giai phap d¢ xuét khoi phuc dong chay sudi
Con Son phai dap ing cac tiéu chi sau [1]:

- Giai phap phai kha thi, bén vimng lau dai theo
thoi gian;

- Vi 14 khu di tich qudc gia dic biét nén phai
bao ton dugc canh quan, moi truong subi va
khu vuc xung quanh;

- Phi hop vdi kinh phi duoc cép.

Can cr vao cac yéu cau trén va cac diéu kién
ty nhién & doan subi nghién ctru, giai phap
chéng thdm dé xuét phai st dung cac vat li¢u
bén viing, 6n dinh va c6 hé sb thAm nho hodc
khong thim. Pdi véi cac cong trinh vin hoa,
tdm linh dic biét nhu dén tho Nguyén phai thi
bién phap thi cong sir dung may moc rat kho
dé vao vi tri, ngay ca khi dua dugc may moc
vao thi viéc bd tri mit bang 1am viéc cho may
cling khong thuén 1oi va trong qua trinh nhiing
may moc ndy sé& giy ra tiéng 6n, 6 nhiém va
pha v& canh quan méi truong von rat linh
thiéng noi ddy. Do vy, thi cong bang thi cong
hodc nhiing mady modc nhdé khong anh hudng
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dén canh quan, moi truong s€ dugc uu tién lya
chon trong nghién ctru nay.

2.3. Céc giai phap chéng thim c6 thé ap dung
2.3.1. Gidi phdp 1 - Boc I6t long sudi bang dat sét

b4 cudi tang

Hinh 5: Boc 16t 10ng sudi bang dat sét

Noi dung cua gidi phap do 1a thi cong di doi
cac hon cudi tang duong kinh tir Im dén 3m
tai 10ng sudi dén vi tri tap két roi tién hanh phi
mot 16p dét sét co chiéu day nhét dinh trén nén
dé lap bit khe nut. Sau d6 thi cong hoan tra cac
hon cudi tang 1ong sudi c6 duong kinh tir 1m
dén 3m dé dam bao ton canh quan ban dau cua
long sudi. Mat cit ngang ciia giai phap chng
tham bang dat sét xem trén Hinh 5.

2.3.2. Gidi phdp 2 - Boc I6t long suéi bang
mang HDPE

Hinh 6: Boc 16t 10ng sudi bang mang HDPE

N1 dung cua giai phap do 1a thi cong di doi cac
hon cudi tang duong kinh tir Im dén 3m tai
long sudi dén vi tri tap két roi tién hanh phu
mot 16p bao vé mang chéng tham (bang vai
DPKT va cat dém) trén nén, tiép dén trai mot 1op
mang HDPE 6 giita roi dap 16p dét phii bao vé
mang HDPE. Sau cung thi cong hoan tra céc
hon cudi tang long sudi c6 duong kinh tir Im
dén 3m dé dam bao ton canh quan ban dau cua
long sudi. Mat cit ngang cta giai phap chong
thdm bang mang HDPE xem trén Hinh 6.
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2.3.3. Gidi phdp 3 - Boc 16t long sudi bang dat
nhan tao

Do ngudn dat sét tai chd khong c6 ma phai
chuyén tir noi khac dén sudi, nén y tuong dit
ra 14 sir dung dat nhan tao dé chong tham subi.
DAt nhan tao duoc hinh thanh béng viéc cai tao
dat ty nhién dé dat duoc hé s6 tham tuong tu
nhu dat sét, day 1a két qua nghién ctru cua dé
tai quéc gia [5], [6]. Sau khi c6 dwoc dat nhan
tao thi ndi dung cta giai phap nay duoc bd tri
tuong tu nhu Gidi phap 1.

2.3.4. Gidi phdp 4 - Boc 16t long suéi bang bé
tong tu len

Pa cudi tang

Bé tong tu lén

Cat, san, cudi soj

Hinh 7: Boc 16t 10ng sudi bang

Theo giai phap nay, khong phai di chuyén hon
cudi tang long sudi, chi cin d6 bé tong ty lén
phu 1én bé mat day sudi tai nhitng chd hong
gitra cac hon cudi tang. Bé tong tu Ién c6 kha
ning ty dién day, chay qua cac 18 hong [4],
[5], dong thoi s& bao xung quanh chan cac hon
cudi tang, qua d6 ngin duoc dong mit thim
xudng phia dudi (xem Hinh 7).

2.3.5. Gidai phdp 5 — tram bit khe nitt bang
khoan phut xi mang

Do nén sudi Con Son 1a da ntt né, nén c6 thé
ding phuong phap khoan siu vao nén sudi dé
tién hanh phut dung dich xi mang dé lap day
cac khe niit trong nén, qua d6 dam bao chéng
thAm duogc cho sudi. Giai phap nay di dugc
ding nhiéu dé chéng thim cho cac cong trinh
thiy loi. va hién nay di c6 tiéu chudn qubc
gia vé phuong phap chong thim nay [3].

2.3.6. Gidi phdp 6 — tram bit khe mirt bang
khoan phut sét

Giai phap khoan phut sét & chdng thim nén da

nirt né subi Con Son tuwong ty nhu giai phap khoan
phut xi mang (Giai phap 5). Tuy nhién thay vi
ding dung dich xi méing s& ding dung dich sét dé
khoan phut 14y diy cac khoang hé trong nén, qua
d6 s& dam bao chdng thim dugc cho nén.

2.3.7. Gidai phdp 7 — tram bit khe mitt bang
khoan phut héa chdt

Trong thuc té, khoan phut hoa chit di duoc
ding rong ridi dé chdng thdm cho cac cong
trinh. Thay vi dung vat li¢u 1a dung dich xi
ming va sét, dung dich hoa chét duoc lia chon
st dung. So véi khoan phut xi méng va khoan
phut sét thi khoan phut hoéa chat c6 khing
chéng tham tét hon do kha ning xam nhap cao
cua n6 vao cac khe nut nhé [6], [7]. Khoan
phut hoa chit théa man duogc yéu cau khit khe
vé muc do 1o ri it sau khi hoan thanh ké ca
viéc kiém soat thoi gian keo hoa, trong khi néu
ap dung khoan phut xi mang hodc khoan phut
sét thi khong dap tng duoc.

3.KET QUA NGHIEN CUU VA THAO LUAN

Pé ¢6 co s lya chon mot giai phap chong tham
phu hop, kha thi nhat trong s6 7 giai phap co
thé 4p dung néu trén, dudi ddy sé phan tich,
thdo luan danh gia ting giai phap dua trén cac
diéu kién tu nhién, yéu cau vé bao ton cho khu
di tich, d6 bén vitng, kha ning kinh phi, ...

3.1. Giai phap 1, giai phap 3 - Boc 16t long
suoi bang dat sét

- Uu diém:

+ Chéng tham duoc tam thoi cho sudi;

+ Vit liéu thong dung;

+ Céch lam thong dung.

- Nhuge diém:

+ Tai vi tri long sudi ¢ nhidu cudi tang dudng
kinh 16n tr 1-3m va rat ning thi viéc véan
chuyén di doi cidc hon cugi tdng nay dén noi
tap két trude khi boc 16t bang dat sét (sau do 1a
van chuyén ching lai dé hoan tra long sudi) la
viéc vo cung kho khan, mat nhiéu thoi gian va
ton kém néu thuc hién bang thu cong;
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+ Khong dam bao duogc tinh nguyén gbc cia
canh quan: Viéc hoan tra lai cac cudi tang long
subi s& khong bao ton dugc canh quan quan
ban dau cua di tich.

+ Dit sét phai khai thac va van chuyén dén dé
ddp do d6 lam ting gia thanh va anh hudng
dén moi trudng;

+ Khong an toan khi c6 mua 1t do dia hinh
1ong sudi ddc, vé mua 1ii khi c6 mua 16n, dong
chay trén sudi s& 16n va tap trung nhanh s& lam
rira troi 16p dat dat sét da boc pha do dat sét 1a
vat liéu c6 tinh lién két kém bén.

- Giai phap nay khong khong duoc dé xuat ap
dung, boi vi:

+ Khong bao ton dugc canh quan cua di san
trong thiét ké va thi cong gidi phap;

+ Khong bén vimg do 16p dat sét d& dang bi
rira troi.

3.2. Giai phap 2 - Boc 16t long sudi bang
mang HDPE

- Uu diém:

+ Chéng tham dugc tam thoi cho sudi;

+ Vit liéu thong dung;

+ Céch lam thong dung.

- Nhuoc diém:

+ Tai vi tri Iong subi c6 nhidu cudi tang dudng
kinh I6n tir 1-3m va rat nang thi viéc van chuyén
di doi cac hon cudi tang nay dén noi tap ket
trude khi boc 16t bang mang chong thim HDPE
(sau do 1a van chuyén chung lai dé hoan tra long
subi) 1a viéc vo cung kho khan, mat nhiéu thoi
gian va ton kém néu thuc hién bang thu cong;

+ Khéng dam bao duoc tinh nguyén gbc cua
canh quan: Vi¢c hoan tra lai cac cudi tang long
sudi s& khong bao ton dugc canh quan quan
ban dau cua di tich;

+ Pé bao vé mang HDPE bang dit phu va cat
dém thi can phai khai thac va van chuyén tir
noi khac dén, do d6 1am ting gia thanh va anh
huong dén moéi truong;

[__KHOA HOC
+ Lop dit phu bao vé mang HDPE s& khong
an toan khi c6 mua li do dja hinh long sudi
déc, vé mua lii khi c6 mua 16n, dong chay trén
sudi s& 16n va tap trung nhanh s& lam rua troi
16p dat dat phu vi dat 1a vat lidu c6 tinh lién
két kém bén, khi dit phtt mang bi rira troi sé
lam 16 mang va lam mang dé dang vi rach, bi
thung do tac dong tir bén ngoai lam mat tac
dung cia mang, do do gidi phap nay khong
duoc an toan va bén viing theo thoi gian.

- Giai phap nay khong khong dugc dé xuét ap
dung, boi vi:

+ Khong bao ton dugc canh quan cua di san
trong thiét ké va thi cong giai phép;

+ Khoéng bén vimng do 16p dét phu dé dang bi
rira troi boi dong chay do dia hinh long sudi
dbc va dat phu co tinh liét két kém bén.

3.3. Giai phap 4 - Boc 16t 1ong sudi bing bé
tong tu lén

- Uu diém:

+ Chéng thdm tét duge cho subi;

+ Vit li¢u thong dung;

+ Céch lam thong dung;

+ Bén vimng khi c6 mua i, khong bi rira troi
nhu dat sét, tuoi tho vat liéu cao, co thé coi la
vinh ciru;

+ bam bao dugc canh quan cua di tich.

- Nhuge diém:

+ Vat liéu boc 16t khong c6 san, phai chuyén
tr noi khéac vé gop phan lam tang gid thanh;

+ Viéc khai thac, van chuyén céc loai vt liéu
s& gop phan lam ting 6 nhiém mdi truong cho
dia phuong.

- Giai phap nay dugc dé xuat ap dung, bai vi:
+ Bao ton dugc canh quan cia di san trong
thiet ke va thi cong giai phap;

+ Do bén cao, khong bi phé hoai do dong 1
trén suoi, tudi tho cuia vt liéu rat cao, co thé
coi la bén vinh ctru theo thoi gian.
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+ Tai hoi thao khoa hoc duge to chirc tai khu
di tich ngay 05/10/2022, giai phap dé xuét
dugc cac co quan chirc nang ¢6 lién quan, cac
nha khoa hoc, cac chuyén gia rit dong tinh,
tng ho va danh gia cao giai phap dé xuét nay.
3.4. Giai phap 5 — tram bit khe nit bang
khoan phut xi mang

- Uu diém:

+ Chéng thAm t6t duge cho subi;

+ Vit liéu thong dung;

+ Céch lam thong dung;

+ Bén viing khi c6 mua 1, vat liéu khong bi
ria troi nhu dat sét, tuoi tho cua vat liéu cao,
¢6 thé coi 1a vinh ctru;

+ Pam bao dugc canh quan cua di tich do man
chong tham ndm ngam trong nén da cua suoi.

- Nhuoc diém:

+ Hién truong thi cong chéng tham sudi 1a mai
doc, long suoi go ghé nén s€ c6 nhiing kho
khan khi chuan bi mat bang thi cong;

+ Vat liéu phai chuyén tir noi khac vé gop
phan 1am tang gia thanh;

+ Viéc van chuyén loai vat lidu s& gop phan
lam tang 6 nhiém mai trudong cho dia phuong;

+ Nén d4 ran chic trong khi lai khoan nén voi
mat d6 hd khoan day, bién phéap thi cong st
dung nhiéu may moc s& anh hudng nhiéu dén
moi truong, gid thanh s€ cao.

- Giai phap nay khong khong duoc dé xuat ap
dung, boi vi:

+ Bién phap thi cong str dung nhiéu may méc
s& anh huong nhiéu dén méi truong trong khu
di tich;

+ Nén d4 ran chic trong khi lai khoan nén voi
mat d6 hd khoan day, nén gia thanh sé& cao.
3.5. Giai phap 6 — tram bit khe nit bing
khoan phut sét

Mic du giai phép nay c6 kha niang chdng thim
t6t, bao ton duoc canh quan cua di tich. Tuy

nhién vat liéu nay khong bén viing lau dai va chi
ding dé chdng thAm tam thoi [8]. Vi vy, céc tac
gia s& khong dé xuét ap dung giai phap nay.

3.6. Giai phap 7 — tram bit khe mit bang
khoan phut héa chat

- Uu diém:
+ Chéng tham tot duge cho sudi;

+ Chéng thim duogc ca trong moi truong dat da
c6 dong chay ngdm ma khéng bi ria troi do
kiém soat duoc thoi gian keo héa. Tuy nhién,
d6i voi subi Con Son thi khong can vu diém
nay do muyc nudc ngam & rat su;

+ Bén ving khi ¢6 mua 1ii;

+ bam bdo dugc canh quan, moi truong cia di
tich do man chong tham nam ngam trong nén
da cuia suoi.

- Nhuoc diém:

+ Hién truong thi cong chéng tham subi 1a méi
dbc, long sudi gd ghé nén s& c6 nhimng kho
khan khi chuan bi mit bang thi cong;

+ Gia thanh dat hon so v&i khoan phut xi mang;
+ Tubi tho vat liéu khong cao.

- Giai phap nay khong khong dugce dé xuat ap
dung, boi vi:

+ Gié thanh dat hon so v6i khoan phut xi mang;

+ D¢ bén khong cao trong khi yéu cau dit ra 1a
giai phap phai kha thi, bén viing theo thoi gian.
4. KET LUAN VA KIEN NGHI

- Két qua nghién ciru chi ra rang Giai phap 4 -
Boc 16t 10ng subi bang bé tong ty 1én duoc dé
xuét ap dung dé chng thim cho sudi Cén Son
do c6 kha ning chéng tham tdt, bao tén duoc
canh quan méi truong khu di tich, bén viing
lau dai theo thoi gian. Ciing tai hoi thao khoa
hoc dugc to chic tai khu di tich ngay
05/10/2022, giai phap dé xuat nay dugc cac co
quan chuc nang c6 lién quan, cidc nha khoa
hoc, cac chuyén gia rat dong tinh, ung ho va
danh gié cao.
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- D& nghi trién khai thiét ké chi tiét giai phap
chong tham sudi Con Son bang bé tong tu Ién;
- Két qua nghién ciru nay can duoc nhan rong
ap dung vao nhiing noi cé di€u ki¢n tuong tu
nhu sudéi Con Son trong pham vi ca nudc.

LOI CAM ON: Bai b4o nay st dung két qua
nghién ctu cua dé tai “Nghién ctru dé xuat

TAI LIEU THAM KHAO

[ KHOA HOC
giai phap duy tri dong chay cho sudi Con Son
thudc khu di tich dén thd Nguyén Trii, tinh
Hai Duong” Md sé DPTPL.CN.54/20 do Vién
Thuy cong 1a 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 c6 thé hoan
thanh céc nghién ctru ciia minh.
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