
KHOA HQC CONG NGHE 

PHAIXI TICH IXIGUYEIXI IXIHAIXI, CQ CHE GAY S A T LO 

B Q KEIXIH CHQ GAO 
Nguyen Kiia Quy^t^ 

T6MTAT 
Kenh Cho Gao la ten goi chung cho doan tuyen dudng thuy dai 28,6 km, chay qua dia phan huyen Cho Gao, 
tinh Tien Giang va mpt phan qua tinh Long An. Thdi gian gan day hien tuong sat Id bd kenh, pha huy nhi^u 
cong trinh nha cua, duong sa hai ben bd, gay ton that dang ke vi ngudi va ciia, dac biet phia bd Nam cua 
kenh. Nguyen nhan, ca che gay sat Id bd kenh la do dia chat dat bo' yeu, dudi tac dong cua tinh hinh bî n 
ddi khi hau nhung nam gan day ket hop voi hoat dpng ciia cac b^n pha, cac ben xep da hang hoa, neo cap 
tau khong dung b^n d6, su va dap cua song tau len bd kenh lam gia tang tai trpng, khdi d t̂ bd kenh se phat 
trien vung bi^n dang dec gay ra sat id dSn d^n sut tniot. Giai phap cong trinh ke bao ve bd kenh neu chi 
bao ve chdng xoi Id mat thi se khong dam bao dn dinh, do qua trinh xoi sau se tang len dSn den xoi Id 
ngang. Do vay, de dam bao dn dinh bd kenh pham vi bao v§ ba cSn xay dung cong trinh bao ve d ca chan, 
mai va dinh bd. 
Tiltkhda: Kenh cha gao, sat Id b& kenh, dn dmh duong b&. 

I.BATVANDE 
Vidt Nam vdi mot nen kinh te nang ddng, cung 

vdi dd la lugng hang hda luu thdng ngay cang tang. 
Cac phuong thiic van tai chu yeu la van tai dudng bd, 
dudng sdt, dudng thuy, dudng hang khong. Hien 
nay, van tai dudng bd da va dang tro len qua tai, van 
tai duong sdt vdi nang luc han che. Do do, mpt yiu 
ckn hue thiet dat ra de phat trien kinh te xa hdi la can 
phat trien da dang cac loai hinh giao thdng trong dd 
phat trien giao thdng van tai dudng thuy dang la mdt 
uu tien hang ddu bdi cac uu diem vugt trdi cua nd. 

Nhung nam gan day Nha nude da dau tu ngay 
cang nhieu vao cac du an giao thong thuy ndi dia ma 
dien hinh la 2 du an: "Duan phat trien cosd ha ting 
giao thdng ddng bing sdng Cuu Long" - du an WB5 
va "Du in phat tiien giao thdng van tai khu vuc ddng 
bing Bic bd "- du an WB6. 

Kenh Chg Gao la ten ggi chung cho doan tuyen 
dudng thuy dai 28,6 km, chay qua dia phan huydn 
Cho Gao, tinh Tien Giang va mdt phan qua tinh Long 
An, bao gom 3 doan: 

- Dau kenh la doan Rach La lay nude tir cudi 
kenh Vam Cd, phan lach va quanh co udn khue, dai 
10,2 km theo dudng trung tu nhien (tir KmO+000 den 
KmlO+200); 

- Cudi kdnh la rach Ky Hdn, dai 6,8 km, noi vdi 
kenh Tien tai khu vuc My Tho (tu Km21+800 den 
km28+600); 

- Ndi giiia Rach La va rach Ky Hdn la doan Cho 
Gao, mdt tuyen kenh dao thdng theo hudng Ddng 
Bde - Tay Nam, dai 11,6 km (tti KmlO+200 den 
Km21+800). 

Tmang Dai hoc CQng nghe GTVT 

Hinh 1. Kinh Chpr Gao trong mang ludi GTVT thuy 
DBNB 

Kenh Chg Gao dong vai tro quan trong trong 
giao thdng dudng thuy ngi dia giua thanh pho Ho 
Chi Minh va ddng bdng song Cuu Long (DBSCL). 
Day la doan kenh ndm tren 2 tuyen dudng thuy so 2 
CTif TP. Hd Chi Minh - Ha Tien) va sd 3 (Tii TP. Hd 
Chi Mmh - Ca Mau), la cac tuyen van tai thuy huyet 
mach cua DBSCL, Khdi luong hang hoa van chuyen 
bang dudng thuy hang nam giiia TP. Hd Chi Minh va 
DBSCL hien chiem khoang 70% tdng khdi lugng. 
Hien tai va trong tuong lai gan nhiing thap ky ddu 
cua the ky 21 san luong hang hda cua ddng bang 
sdng Ciiu Long khi giao luu qua thanh phd H6 Chi 
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M i n h va miSn D d n g N a m bd deu phai di qua mdt 

tuyen doc dao: k e n h C h o Gao. 

M a c du da dupe dau tu nang cap cai tao t ren 

tuyen k e n h Chg- Gao, hien tai giai doan 1 da hoan 

t h a n h va ban giao dua vao sii dung , chuan tdc ludng 

tau (B=55m, H=3, lm, R^,„=300m), dat Ueu chuan cap 

II d u d n g thuy ngi dia. T u y nhien, dudi tac dong ngay 

e a n g bat loi cua che do ddng chay do bien ddi khi 

hau , cac tac d g n g cua giao thdng thuy t ren tuyen 

k e n h voi ma t dp ngay cang gia tang, tdc n g h e n giao 

t h d n g t ren tuyen k e n h C h g Gao xay ra t hudng 

xuyen , da xay r a nh ieu s u co va cham, lat tau thuyen 

va sa lan, di k e m theo la cac hien t ugng sat l a bd 

kenh , pha huy nhieu cdng tr inh n h a ciia, d u d n g sa 

hai bdn bd, gay ton that dang k e ve ngudi va cua, dac 

biet la tuyen d u d n g b d N a m k e n h C h g Gao. Sat Id 

xay ra t hudng xuyen vao bat cii luc nao, anh h u d n g 

t rue tiep den h e thdng giao t hong dudng thuy, dudng 

sa, de dga nghiem t rong den tinh m a n g cua ngudi 

dan va p h u o n g d e n t h a m gia giao thdng , gay ma t on 

dinh ve an sinh eua c u dan vimg ven b d kenh . Do 

vay, viee nghien ciiu nguyen nhan , c a che gay sat Id 

n h d m dinh h u d n g giai phap c h d n g sat Id" b d Nam 

k e n h Chg Gao la mdt vdn de cap thiet h ien nay. 

Hinh 2. Mpt sd loai phiromg tien 

2. PHUONG PHAP NGHBU CUU 

D e giai quye t dugc van de dat ra, sii d u n g tdng 

h g p mdt sd p h u o n g phap sau day: 

- Phuong phip ke thim: chpn Igc cac kinh 

nghiem, tri thiic, ca sd du lieu tii cae nghien ciiu da 

cd va du an hen quan den van de nghien cuu. 

- Phuong phap phan tich thdng ke va tdng hap 

so hdu, tai hdu. su dung phuong phap thdng ke de 

phan tich cac sd lieu thu thap dugc ddng thdi tdng 

hoat ddng tren kenh Chg Gao [2] 

hop sd lieu, tai heu theo dinh hudng mong mudn 

phuc vu cho viec phan tich danh gia. 

- Phuong phap dia ky thuat on dinh bd kenh 

tinh toan phan tich bdng cac phuong phap khae nhau 

nhu: giai tich, md phdng sd (phdn mem Geoslope). 

3. PHAN TiCH NGUYBU NHAN, CD CHE GAY SAT LD 60 KBIH 

CHD GAD 

3.1. Nguy&n n h ^ gky sa t Id b d k ^ n h 

3.1.1. Tac ddng cua cac hoat ddng do con ngudi 

Hinh 3. 6n dinh khdi dit bd Nam kenh Chg Geio (tinh theo GEOSLOPE) 
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Hoat ddng neo dau tau thuyen, xep dd' hang hda 
bdng ghe, thuyen eap true tidp vdo bd cua dan dia 
phuong cung gdp phan lam gia tang tai trgng tae 
dung gay bat lgi cho su dn dinh cua mai ddc. 

Theo ket qua tinh toan b (hinh 3), he sd an toan 
on dinh khdi dat bd tinh theo GEOSLOPE tai hai vi 
tri tren bd Nam kenh Cho Gao (tri^u kiet la k=0,914 
so vdi trieu cuong la k=l,437; tridu kiet la k=0,859 so 
vdi tri&u cuong Id k=l,329). Ket qua nay cho thay su 
gia tang tac ddng eua con nguoi nhu gia tang tai 
trgng xe va ket cau cijng nhu cac hoat dpng neo dau 
tau thuydn, hoc dd hang hoa bdng thuyen cap true 
ti^p vao bd lam tang ung suat cdt trong mai ddc gay 
ra nguy ca sut trugt. 

3.1.2. Tie ddng Clia ddng chay 
Hai dau kdnh Chg Gao cd 2 che dp thuy trieu 

khac nhau. Phia Rach La, tridu tu vinh Ghenh Rai, 
cira Soai Rap truyen qua kenh Vam Cd, d do cd che 
dd ban nhat tneu khdng d^u, vdi bien dp tri^u tu 
(2,5-r3,0) m. Phia rach Ky Hdn, tri^u bien Ddng 
truydn qua cac ctia Tieu va ciia Dai vao kenh Tiin tai 
My Tho, vdi khoang each tuong ddi ldn, bien do trieu 
da giam nhd xudng xap xi 2,0m. Vi vay, trong kenh 
Chg Gao xay ra hien tugng giap nude, vi tri giap nu6c_ 

each cau Cho Gao 500 m v^ phia kenh Tien. Van tdc 
dong chay trong kenh ldn nhat cd the dat tdi 1,0 m/s, 
dac biet trong pha trieu rut Khi van tdc ddng chay 
sat bd vuot qua siic chdng xdi eua dat bd, bd kenh bi 
xdi Id. Xoi chan mai ddc dgc dudng ndm trong long 
k^nh thudng xay ra b Idp dat yeu va ndm d vi tri udn 
cong nhat cua dong kenh duoi tae dung eua ddng 
chay. Sau khi tae dung true tiep vao bd, ddng chay 
doi hudng xuong day va di chuyen vi phia ha luu, do 
ddng chay hudng xuong day da dao long kenh tao 
nen hd xdi day theo thdi gian hd xdi phat trien vao 
sat bd, gay mat on dinh khdi dat sat bd, dudi tac 
dung eua luc co hgc khdi dat bi sut (nhu thuc te da 
xay ra). 

Xoi xay ra lam thay ddi hinh dang mai dde, gia 
tang nguy eo mat dn dinh cd the ddn den sut tiirgt. 
Tae ddng eua sut trugt lam giam he sd dn dmh 
khong dang kd trong ngdn han, nhung xdi chan cd 
kha nang gky sut trugt cdng hudng, tiie la sut truot 
lue dau nhd, vung dat xdi bi cudn di do nude, mai ddc 
ddc hon se kieh hoat sut trugt tiep vdi kich thudc ldn 
hon. 

Hinh 4. Sat la bd kdnh Chg Gao 

31.3. Dia chat tao thanh bo va mai ddc cua bd 
kenh 

Dia chat la mot ti-ong nhiing yeu to quan trong 
anh hudng den su dn dinh cua bd kenh. Bi danh gia 
dia chat tao thanh bd kenh b khu vue nghien cuu [2]: 
Raeh La, Chg Gao va Ky Hdn vdi eac dae diem chinh 
nhu sau: 

Khu vuc Ky Hon: Gom 2 Idp dat chinh: 

- Lop 2: Bim set xuat hien hau het cac Id khoan, 
cao hinh dinh lop thay doi tii -9,0 den cao tiinh +1,85, 
cao trinh day lap thay doi tii -9,20 den -18,14 (het 
chieu sau Id khoan). Lap 2 cd chi heu ca ly: C = 0,080 
KG/cm^ (p-4"54'. 

- Lop 3: Set trang thai deo ciing, cao trinh dinh 
lap thay doi hi -14,19 den eao trinh -6,90, cao trinh 
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day lop phat tri^n het ehieu sau Id khoan (trung binh 
-18,0). Lop 3 ed chi tieu co ly: C = 0,246 KG/cm^ 
(p=18n3'. 

Khu vuc Chg Gao: Dia chdt khu vue kenh Cho 
Gao CO the chia thdnh 3 Idp dat chinh: Lop 1 xuat 
hien tren be mat, lop 2 nam giiia va lop 3 d dudi. 

- Lop 1: Set trang thai deo eung. Cao trinh dinh 
lop thay ddi tii +1,21 ddn +2,52, cao dinh day lop thay 
doi tu -4,5 ddn -2,9. Chi hiu co ly C = 0,238 KG/cm^ 
(p=16"28'. 

- Ldp 2: Bun set, cao trinh dinh Idp thay doi tir -
4,5 den eao trinh +2,20, cao trinh day ldp tiiay ddi tir-
4.50 den -15,02. Ldp 2 ed chi tieu co ly: C = 0,088 
KG/em^ <p-5°55'. 

- Ldp 3: Set ti-ang thai deo eung, cao trinh dinh 
ldp thay ddi tii -15,02 den cao trinh -7,48, eao trinh 
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day ldp phat hien het chidu sau 16 khoang (trung 
binh -18,0). Ldp 3 cd chi tieu co ly: C = 0,281 
KG/cm^ (p=17"49'. 

Khu vuc Rach La: Gom 2 ldp dat chinh: 

- Ldp 2: Bun set xuat hien ngay tren b^ mat Id 
khoan. Cao tiinh dinh Idp thay ddi tir -0,98 den cao 
tiinh +2,55; cao tiinh day ldp tiiay ddi tii -14,39 den -
7,36. Ldp 2 cd chi tieu ca ly: C = 0,075 KG/em^ 
9=4,280. 

- Lap 2b: Set pha trang thai deo chay xudt hien d 
tat ca cae 16 khoan. Cao tiinh dinh Idp tii -18,8 den -
12,4. Day ldp phdt tiien ddn het ehieu sau Id khoan. 
Chi tieu co ly nhu sau: C = 0,101 KG/cm^ tp=8015'. 

Vdi cau tao dia tdng dat bd nhu tren, dac diem 

dong chay doan kenh ban nhat tneu, khi trieu len va 

tri^u xuong nude ngam tham ddn ra va keo theo hat 

cat d chan bd ra va gay hien tugng truot Id bd. 

3.1.4. Tac ddng cua sdng do tau gay ra 

Tau, thuydn hoat ddng tren kdnh Cho Gao voi 

mat do Idn va xu hudng ngay cang gia tang, gay ldn 

Hinh 5. Cdc dang dao dgng song va ddng chay 

do chuydn ddng cua tdu [5] 

Sdng ca ban: sdng co ban dugc gay ra do hieu 

ling can cua tau, buoc sdng tuong duong vdi chieu 

dai tau, xem hinh 5. 

Sdng thu cap: cd bude sdng nhd hon nhieu so 

vdi sdng ca ban, xem hinh 5. 

- Chi^u eao sdng do ehay tau xac dinh theo edng 

thiicPylarczyk[5]. 

h ghlh, 

H,: chieu cao sdng thii cap (m); 

sdng va ddng chay phu. Cd hai Ioai ddng chay chinh 
cho tau thuyen gay ra: 

Hdi luu. ed hudng song song vdi bd kenh (vdi 
gia thiet tau chay dgc kenh) va ngugc vdi chieu 
chuyen ddng cua tau. Tn sd cua ddng hdi luu c6 the 
tham khao theo bang 1, dang chuyen dgng, xem 
hinh 5, 6. 

Bang 1. Tri sd cua ddng hoi Itm (m/s) [5] 
Loai luong giao thdng thuy 

K6nh ddo nhd 
Kenh ddo Idn 
Kenh tii nhien 

Hdi luu (m/s) 

<1 
<1,5 
23 

Ddng tia: Id nhiing ha nude ehuyen ddng vdi luu 
tdc cao gay ra bdi boat dpng cua chan vit tau, ddng 
tia CO th^ ed nhieu hudng khac nhau tii song song 
cho den vudng gdc vdi bd kenh. 

Cac dang song va dao dpng cua mat nude do 
ehuyen ddng eua tau gay ra duge minh hoa tren hinh 
5,6. Chuyen dgng cua tau gay ra 2 Ioai sdng: 

Hinh 6. Cdc dang dao ddng sdng vd ddng chay 
do chuyfe ddng cua tdu trfin kdnh Chg Gao [4] 

h: do sau nude (m); 

a,: he sd phu thuoc vdo tinh trang ddy tai cita 
tau; 

V :̂ Van tdc chay tdu (m/s); 

S: khodng each ngang mat nude tii man tau tdi 
bd (m); 

g: gia tdc trpng trudng, (g=9,81m/s^. 

Ket qua tinh todn chi^u eao song leo cho eac mdi 
ddc m = 2; 2,5; 3 va iing vdi cdc loai vat lieu lat mat ke 
khde nhau duge the hien trong bang 2. 
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Mai doc 
m 

2 
2,5 
3 

Ban}? 2. K t̂ qua tinh toan chi^u cao sons 

Cliieu 
cao song 
H,(m) 

0,739 
0,698 
0,667 

Chieu 
cao song 

L,(m) 

5,604 
5,733 
5,824 

ms6t, 

1,381 
1,147 
0,985 

HesoP 

55 
55 
55 

do tau trtn Mnh Chgr Gao [2] 
Chieu cao song leo do tau R̂  iing voi cac 

loai vat lieu lat mai khac nhau (m) 

Dado 
(r=0,6) 

0,7 
0,55 
0,45 

BT 
nhin 
(r=l) 
1,17 
0,92 
0,75 

Tham cat, 
tham da 
(r-0,7) 
0,82 
0,64 
0,53 

Da xay 
(r=0,9) 

1,05 
0,83 
0,68 

Dudi tac dpng cua ddng hdi luu ket hpp vdi sdng 
gay ra bai chuyin ddng ciia tau, thuyen tren luong, Id 
mot tdc nhan gay sat trugt bd kenh. 

3.2. Cach^gdysatlabifkenh 

^ -
•:-:\J -

Tniot 

iS, 
S » 

••.^IJ^' 
TrinVe 

§mz 
Hinh 7. Sut 16 do sdng, ddng chay 

Qua qua trinh quan sat, phan tich nghiSn ciiu 
cho thay hien tugng xdi Id xdy ra cd d mat vd d- chan 
bd. Qua trinh sat la didn ra theo chu ky: 

- Dau hdn bd bi xdi Id ehan ldm mai qua ddc, qua 
trinh ndy diln ra tii tir, an sau phdn chan bd. Sau dd 
la xuat hien cdc vet nut nhd sau vao trong bd tir l-3m, 
ddi tir 315 m, vdi tac dung cua ddng ehay, sdng ap 
vao bd keo xudng kfinh nhung khdi dat bd da nut. 

Hinh 8. Sa dd nguydn nhdn va ca ch^ gky sat la bd 

- Dat Id xudng chan mdi, lam cho chan mdi thoai 
ban, tao nen trang tiidi dn dinh tam thai, ddng chay 
se phd buy ddn ddn cac khdi dat nay thdnh cdc hat 
bim cdt. Sau khi ddng ehay mang bet khdi dat vira bi 
Id, tiep tue xdi them vdo chan mdi lai ldm cho mai bd 
mat dn dinh vd bd hi la tiep. Khi da bi xdi chan thi 
qud trinh sat trugt mai didn ra rat nhanh, khd du 
doan thdi diem xdy ra sat trugt. Co che sat Id nay 
cang diln hinh ddi vdi dieu kien dia chat dpc theo bd 
gom cae lop ben tren la cat hat min xen ldn a set, 
chan bd xen kep cac ldp biin set yeu, cat rdi. 

3.3. Di; bdo xu th^ sat la bd k6nh 

Bd kenh Chg Gao mpt mat chiu tae ddng cua 
ddng chay thuan nghich trong ngay, nhat Id khi tridu 
nit vdi van tdc ddng chay ldn; mat khde mat dp tdu 
thuyen boat dgng ngdy cang gia tang, tac dpng cua 
song va hdi lira do tau thuyen gay ra kdt hgp vdi van 
toe ddng ehay la tdc nhan gay hien tugng xoi Id bd 
kenh. 

Di^m sat Id chi xay ra chii yeu d phan dinh bd 
cho thay hien tupng xdi bd ed nguyen nhan true tiep 
tii song do tdu va eac va dap ciia cac phuong hen. 
Sdng do tau, qua tinh todn cd the dat tdi 0,7 m, vdi 
tan sd dao dpng rat cao dd gay ra sat Id. Ddng chay 
ngugc do sdng tdu gay ra ciing Id y^u td ddn den phd 
hoai ket eau cua dat bd. 

Khu vuc bd Bde kenh Chg Gao da duge xay 
dung ke bao ve bd. Do vay, neu khdng cd bien phap 
cdng trinh chdng xdi Id bd Nam thi sat Id bd se tiep 
tuc xdy ra vdi tdc do manh. 

4. KET LUAN 

Sat Id bd kenh Chg Gao gay nhieu ton that ve dat 
dai, nha eiia vd cay trong, dnh huong true tiep den 
ddi sdng an sinh, chinh tri eho dan cu ven kenh. 

Su thay ddi muc nuoc trong kenh vd mue nuoc 
ngdm ldm thay ddi dudng bao hda thdp, ap luc thdm. 
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khoi luong dat sat mep bd kenh ed anh hudng ldn ngang. Do vay, de ddm bao dn dmh bd kenh pham vi 
den sat la bd kenh. 

Che dp ddng chay thay doi tao nen ddng ehay 
tac dgng vao bd ed dia chat yeu xdy ra xdi chan tao 
thanh ham ech lam thay doi hinh dang mai dde ttieo 
huong bat lpi va tiem an nguy co mat on dinh khoi 
dat bd do ca che truot cgng hudng ddn den xdy ra sut 
trugt. 

Cau tnic dia chdt bd kenh chidu ddy ldp ddt yeu 
ldn ludn tiim an nguy co xdi Id dang trugt sau, cdu 
tao dia chat ddy ddng kenh chu y^u la cat min dd ddn 
den xoi Id chi cdn tac ddng manh hay thay ddi nhd cd 
the lam bien dgng thuy luc gay bien dgng bd kenh va 
long kenh. 

Nguyen nhan, eo ehe gay sat Id bd kenh la do 
dia chat dat bdygu, dudi tac dgng cua tinh hinh bidn 
ddi khi hau nhung nam gan day ket hgp vdi hoat 
dgng cua ede ben pha, cac ben xep da hdng hda, neo 
cap tau khdng dung ben dd, su va dap cua sdng tau 
len bd kenh lam gia tang tai trong, khdi ddt bd kenh 
se phat trien vimg bien dang deo gay ra sat Id ddn 
ddn sut truot. 

Giai phap edng trinh ke bao ve bd kenh neu ehi 
bao ve chdng xdi Id mat thi se khdng dam bao dn 
dinh, do qua trinh xdi sau se tang len dan den xdi Id 

bdo ve bd cdn xay dung cdng trinh bao ve d ed ehan, 
mdi vd dinh bd. 
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THE ANALYSING FOR REASONS, MECHANISMS CAUSED CHO GAO CANAL BANK FAILURE 
MECHANISMS 

Nguyen Kien Quyet 

Summary 

Tbe Cho Gao canal was named generally for waterway with lenght of 28,6 km, it was flowed throught Cho 
Gao distnct of Tien Giang province and a part passed Long An province. Recently, canal bank failure 
destroyed many works, buildings, roads in double-bank, it caused much loss for human and money m 
Southern bank of canal specially. The cause of canal bank failure were weak soil geology, action of climate 
change recently combined with action of ferried, goods loading ports, inexact boat anchorring, impaction of 
boat waves to canal bank increased loading, therefore canal bank soil block would develop deformed area 
caused failure and collapse. If embankment work sollutions only protected to anti-erode face, it wouldn't 
ensure stability, because of deep erosion process would mcrese cross erosion. Therefore, m order to ensure 
canal bank stabihty m area of bank protection, then construction of bank protected works in foot, slope, 
bank top are necessary. 
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