BAI BAO KHOA HOC

DPANH GIA HIEN TRANG VA DE XUAT GIAI PHAP SUA CHUA
HE THONG QUAN TRAC CUA PAP PA PO BAN MAT BE TONG
CUA DAT - THANH HOA

Tran Vin Toan', Vii Thé Minh Ngoc', Nguyén Canh Thai'

Tém tit: Ho chira mede Cira Dat la cong trinh quan trong ddc biét cap quoc gia da dwoe xdy dung trén
thwong nguon song Chu tir nam 2005 va hodn thanh vao nam 2010. Ddp chinh ngdan dong séng Chu la
ddp dd o cé mdi thwong lheu bang ban mat bang bé téng (Concrete Face Rockfill Dam — CFRD). Pdy
la cong trinh dwoc dap dap bang da @6 dam nén va phu 16p bé tong ban mdt dé chong tham nén viéc
theo doi lun than ddp, cac bién dong trén, dwoi ban mat ddap va mirc do tham qua than ddp duoc theo
doéi sat sao. Tity thudc vao timg két cau, timg vi tri ciia cdc cdu kién cong trinh thiy cong ma tw van
thiét ké (TVIK) da chi dinh sir dung chung loai thiét bi quan trdc dé cé thé quan trdc dwoc cdc dir liéu
vé bién dang, chuyén vi, ap liec nude, nhiét @, dp luc theo do sau hay heu lwong tham, ... Chinh vi thé,
sau 10 nam di vao vian hanh thi viéc danh gia hién trang cua hé thé’ng quan trdc ddp la viéc hét sike can
thlet dé tir d6 dwa ra cac gzal phdp bao tri, sira chita hodc thay thé cdc thiét bi di hw hong hodc ning

cap hé thong quan trdc dé dam bdao vin hanh, khai thdc cong trlnh an toan.
Twr khéa: Cira Dat, dap da dd, ban mat bé tong, hé thong quan tric, an toan.

1. MO PAU

Xay dung cac dap co chiéu cao 16n hon 70m dé
tao thanh cac hd chira nudc thuy loi c6 quy md
16n, tinh chét phtrc tap, tiém 4n nhiéu nguy co gay
mat an toan dap, anh huong dén qua trinh van
hanh, méi trudng va dan cu & ha luu néu xay ra su
c¢b. Do @0, viéc theo dbi cac dong thai bién doi
bén trong va bén ngoai than dap can dugc quan
tam va phan tich k§ dé c6 nhing tng xr kip thoi
trong qua trinh quan 1y van hanh nhim dam bao
an toan cong trinh. P& c6 duogc cac thong tin do
thi trong qua trinh xay dung viéc lap dat cac thiét
bi quan tric cho du an thuy loi luén duoc chu
trong va dau tu dé dam bao cho cong trinh van
hanh an toan, lién tuc ciing nhu dugc cip gidy
phép dua cong trinh vao hoat dong. Tuy thude vao
két ciu cua dap ma don vi TVTK s€ chi dinh cac
thiét bj quan tric thich hop.

Hob chira nuée Cira Pat 14 mot hd chira nude
dac biét quan trong c6 nhiém vu da muc ti€u. Pap
chinh 13 loai hinh dap da d6 chéng thim bang ban
mat bé tong & mai thuong lwu, chiéu cao dap 16n
nhit 13 118,5m, chiéu dai 740m; hién 1a dap da dd
ban mit bé tong cao nhit & nudc ta (BO
NN&PTNT, 2004). Chinh vi thé, viéc theo ddi cac
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bién dong trong than va nén dap, trén ban mat dap
va muc do tham qua than dap duogc thuc hién hét
strc nghiém ngit. Mubn c6 duoc cic thong tin
quan tric trén chinh xéac, doi hoi phai c¢6 cac thiét
bi quan tric c¢6 d6 chinh x4c va tin cdy cao dé co
thé du bao dugc nhirng nguy co bat lgi anh hudng
dén chit lugng va an toan cong trinh.

Tuy nhién, hé thong thiét bi quan tric cua dap
chinh Ho chira nuéc Ctra Dat qua 10 nam dua vao
st dung dd c6 nhimg diu hiéu xudng cip, co
nhitng thiét bi da hong, khong phan hoi dugc dung
tan s va cling chua dugc bao tri, stta chita nén
cac thong tin quan tric duge chua dam bao day dua
theo yéu cau thiét k& va quan 1y van hanh cong
trinh. Mat khac, cong nghé thu phat tin hi¢u tai
cac tram thu cling da lac hau, nhét 1a tai nhitng vi
tri trong than dap, nén dap hay day dap. Bai bao
ndy s& danh gia tom tit hién trang va dé xuit cac
giai phap béo tri, sira chita va nang cip hé thong
quan tric cua dap da d6 ban mat bé tong cua hd
chtra nudc Ctra Dat.

2. NOI DUNG

2.1. Hé théng quan tric cia dip chinh theo
thiét ké ban dau

Theo thiét ké dap chinh hd Cira Pat bd tri 3
tuyén quan tric chinh: tuyén I tai mat cét 8, tuyén
II tai mat cit 15, tuyén III tai mat cit 23 (Hinh 1).
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Theo chiéu cao, cac thiét bi quan tric duoc lép dat
O cac cao trinh +121,3m (mat dap) +100m, +90m,
+85m, +80m, +70m, +60, +50 va +25m (Hinh 2)
(BO NN&PTNT, 2004).

T
3

T O4F CHi it DRP AN
MC23-23" MC 15-15" Mce-8

Hinh 1. Vi tri cdc thiét bi quan trdc trén mat
cat doc — Pap chinh Cua Dat

Hinh 2. Vi tri Zd'p dat thiét bi quan trdc trén mat
cat ngang - Dap chinh Cua Dat

Ngoai cac tuyén quan trac chinh va hang
quan trac dugc néu & trén, cac thiét bi quan trac
con dugc dat trén bé mat cong trinh theo céc

Hinh 3. Tram ddu néi thu dir liéu tir cdc thiét b
quan trac (Datalogger Place)

tuyén quan tric phu dé quan tric blen dang bé
madt, quan trac bién dang khop ndi, _quan trac
muc nuoc ngam hai vai ddp, quan tric do udn,
d6 vong ctia ban mit bé tong va quan trac lun tai
bé mat tiép xGc gitta than va nén dap (Bo
NN&PTNT, 2004).

Véi quy md va tinh chat quan trong cia cong
trinh, d4p chinh hd chira nuéc Cira Pat da duoc
thiét ké va lap dat hé thong thiét bi quan tric do
hing RST Instruments - Canada san xudt. Qua
kiém tra hién trang thuc té, dap co téng cong 166
cam bién ghi do, trong d6 c6 144 cam bién day
rung VW (Vibrating Wire), 22 cam bién ELS
(Electrolytic Sensors Submersible Uniaxial Tilt
Meter) dugc tich hop vao 10 tram déu ndi (Place)
(Hinh 3) va 01 tram diéu khién trung tam (PDIU)
(Hinh 4). Céc tram dau ndi, tram diéu khién trung
tam va hé théng mdy tinh thu thap dir liéu duoc
két ndi v6i nhau boi hé théng thu phat song do
hang Campbell Scientific - USA san xuét, co tan
s6 hoat dong 2,4 GHz (BO NN&PTNT, 2004).
Tuy nhién, ddy 12 mot cong nghé truyén sb lidu da
cli, pham vi hoat dong hep va khong 6n dinh, co
nguy co rui ro cao, c6 thé dé bi sét danh.

Hinh 4. Tram dau noi trung tam thu dir liéu tir
cdc Datalogger Place (Datalogger PDIU)

Bang 1. Thong ké thiét bi quan tric theo thiét ké da lip dit trong dap chinh Cira Pat
(BO NN&PTNT, 2004)

TT | Tén thiétbi S6luwgng |Kyhiéu |TT | Tén thiét bi S0 lugng | Ky higu
Thiét bi do bién d ot chiéu kho y
o[ et O Eo DIER ang Mot e KOp M) | 7| Thiétbidoldn than dap MS
ndi bé tong ban mit
Thiét bi do biéh dang ba chiéu khép néi y 0
g | e P CODIEN Gang Ba CHIEt KIOp ol MTJ | 8 |Thiétbidochuyénvingang than dap MN
bé tong ban chin
142 KHOA HOC KY THUAT THUY LO1 VA MOI TRUONG - SO 69 (6/2020)



TT | Tén thiétbi S6luwong |Kyhiéu |TT | Tén thiét bi S0 luong | Ky hidu
e o Thiét bi do tmg sudt cot thép va bé tong
3 | Thi€tbi do ap luc tham déy dap pZ 9 o, AKCT
tran xa I
e Thiét bi do muc nudéc thuong lwu, ha
4 | Thiét bi do 6 nghiéng bé tong ban mét EL 10 ) WL
wu
5 | Thiétbi do lin nén dap FS 11 | Thiét bi do muc nuoc hai vai dap GQT
Place & , . . \
6 | Tram thu thap va xir ly dit liéu tw dong PIE;CI(;JI 12 | Cam bién quan trac dong dat ba chieu CD

2.2. Hién trang hé thong va thiét bi quan
tric dap chinh

Theo Nghi dinh 114/2018/ND-CP vé quéan ly
an toan déap, hd chira nuée thi ddi véi dap 1on chu
dap phai 1ap hd so quan tric dé theo di tinh trang
hoat dong ciia cong trinh. Céc sb liéu quan tric
phai co tinh lién tuc, chinh bién sip xép theo thu
ti thoi gian. Hang nam phai lap bao cao phén tich
dir liéu quan tric, danh gia thiét bi quan trac (chat

liéu quan tric. Trén co sé d6, phan tich, danh gia
vé tinh trang lam vi¢c cua cong trinh, dy bao xu
hudng phat trién cac chuyén vi dép (chuyén vi
dung, chuyén vi ngang, thim, ..), cac nguyen
nhan chinh anh hLYO’Ilg t6i gia tri quan trac khi s6
do co thay d6i d6t bién (Chinh Phu, 2018)

Két qua khao sat hién trang cac thiét bi quan
tric cla dap chinh Ho chita nude Cira Pat tai cac
tram Datalogger Place thang 06/2019 (CTCP 168,

lugng, can sta chira, bd sung, ..

.), chinh bién s6

2019) nhu sau:

Biang 2. Bang tong hop hién trang cac thiét bi trong Datalogger Place thoi diém 6/2019

TT Ky hiéu Vi tri lp dit Hoat dong binh thuong Khéng hoat dong
L |Placet Trén tuong chin séng, tdm | - BO chuyén déi tin higu day rung VW216 -Bo g ten phat séng
bé tong T6 - 4 bd m& rong kénh Flex-Mux - Bo nguon cdp 12VDC
Place 2 Trén twong chin song, o , - Day ngudn cip 12VDC va bd on
2 MCS, tim bge tong T13 %200 md rong Kenh Flexi-Mux dinhydéig diénp
- B0 chuyén ddi tin hiéu day rung AVW216
3 |Place3 MC8, dinh dép phia ha lvu | - 2 bd m& rong kénh Flexi Mux - Bo dng ten phét song
- Bongudn cap 12 VDC
Trén twong chin song, o ‘ - Day ngudn cip 12VDC va bd on
4 |Place4 MCIS, téfm%)é ong T29 &9 bd mé rong kénh Flexi Mux dinhyd(‘)ig diénp
e - B0 chuyén ddi tin hiéu day rang AVW216
5 |Place$5 ﬁfls’ dinh dap phia ha -3bd m(j) rong kénh Fle)fi Mux - BO dng ten phét song
-Bonguon 12 VDC bao gom pin mit troi va dc quy
6 |Place6 Trén tlrf‘mg chin soéng, |- 7bomé r\(f)ng)kénh Flexi Mux i
MC23, tdm bé tong T51 - Dy nguon cip 12VDC va b On dinh dong dién
Trén tudmg chin séng, tim | B6 chuyén ddi tin hi¢u day rung AVW216
7 |Place? bé tong T77 ’ -4bo m(? rong kénh Flex\i Mux - B dng ten phét séng
- Bonguon 12 VDC bao gom pin mét troi va dc quy
MC23, dinh dap phia ha [-2 bom rong kénh Flex Mux - BO chuyén doi tin hiéu day rung
8 |Place 8 PO A e e A AVW216
lwu - Bonguon 12 VDCbao gom pin mét troi va dc quy e L
- B dng ten phét song
- BO dng ten phét song
9 |Placed Trén twong nha phdt dién | - BO chuyén ddi tin higu day rung AVW216 - B6 ngudn 12 VDC bao gf)m pin
du phong, tran xa l - 3 b0 m& rong kénh Flexi Mux mdt troi, & quy va bo on dinh
dong dién
10 | Place 10 Trén fufyng \nhaq p{lé.t dién | 2 b6 m rong kénh Flexi Mux - Dﬁy I}guég Acéfp 12VDC vabo 6n
dy phong, tranxa la dinh dong dién
- Bo Datalogger CR1000 (Van két ndi dugc voi | - Bo chuyén ddi tin higu day rung
1 |ppIot Trén mf‘mg chin séng, | mdy tinh \nhlmg bi khéa bi“l{lg mat khiu) AVW200
MCI15, tim bé tong T29 |- Bo ngudn 12 VDC bao gom dc quy, pin mdt trdi |- B dng ten thu phdt séng va
va bd 6n dinh dong dién truyén tin higu
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Biang 3. Bang tong hop hién trang chi tiét cac thiét bi quan tric tai thoi diém 6/2019

MNS5, MN6, MN7

Place Hoat dong binh thuong Khong hoat dong
| MTIJ25,MTJ28, MTJ29, MTI39, MTJ32, MTJ35, MTI36; PZ10; GQT3 MTIJ26, MTJ27, MTI31, MTI33, MTI34; PZ9,
PZ11,PZ12

2 MJ47, MJ48, MJ49, MJ50, MJ51 EL19,EL20,EL21, EL22

3 FS7,FS8; MS10, MS11; MN6;, GQT4
MJ24, MJ25, MI26, MJ27, MJ28, MI29, MJ30, MJ32, MJ33, MJ34,

1 MIJ35, MI36, MJ37, MJ38, MI39, MJ40, MJ41, MJ43, MI44, MJ45, | MJ31, MJ42; MTJ19; EL10, EL11, EL12, EL13,
MJ46; MTJ16, MTJ17, MTI18, MTJ20, MTJ21, MTJ22, MTJ23, MTJ24; | EL14,EL15,EL16,EL17,ELIS,
PZ5,PZ6,PZ7,PZ8

5 MS4.MS5MS6,MS7, MS8, MS9, MS10, MS11, MS12; MN3, MN4,

MI10, MJ11, MJ12, MJ13, MI14, MJ15, MJ16, MJ17, MI18, MI19,

6 MJ20, MJ22, MJ23;

MJ21; ELI1, EL2, EL3, EL4, ELS, EL6, EL7,

GQT1,GQT2; WL1,WL2

MTJ13, MTI14,MTI15; PZ1,PZ2, P73, P74 EL8, ELY

7 MJ2, MJ3,MJ4, MIJ5, MJ6, MI7, MI8, MJ9; MI1. MTI2
MTIJ1, MTI3, MTJ4, MTJ5, MTJ6, MTI7, MTI8, MTI9 ’

8 FS2, FS3; MS1, MS2, MS3; MN2 FS1; MNI1

9 AKCT1, AKCT3, AKCT4, AKCT5, AKCT6, AKCT7, AKCTS; AKCT2; WL3

10 PZ13,PZ14,PZ15; AKCT9, AKCT10, AKCT11

- Céc thiét bi do bién dang ba chiéu khép ndi
bé tong ban chan: MTJ26, MTJ27, MTJ33,
MTJ34, thiét bi do ap luc thim day dap: PZ9,
PZ11, PZ12, thiét bi do bién dang mot chidu khép
nbi bé tong ban mat: MJ19, MJ21 MJ31, MJ42
van c6 tin hidu phan hoi tan sé va nhiét do. Tuy
nhién, cac s6 doc nay khi quy ddi ra gia tri dich
chuyén va ap luc lai khong hop 1y, déu vuot qua
dai do ctia cam bién. Do d6, cac cam bién nay co
thé da bi hong (Bang 3);

- 03 thiét bi do muc nude thuong Iuu, ha luu
(WL), 04 thiét bi do muc nudc hai vai dap (GQT)
con hoat dong nhung khong tim thiy bang hiéu
chuén gia tri nén s& khong thé tich hop;

- Cac thiét bi do d6 nghiéng bé tong ban mat
(EL) cho sé liéu khong tin cay hodc khong phan
hoi lai tin hiéu;

- Ngoai ra, mot sb thiét bi quan tric khac da
hong s& khong c6 kha nang thay thé do nam trong
dap hodc khong thé tiép cén;

- Céc thanh phan thiét bi trong cdc tram
Datalogger & mot sé Place di hu hong, khong hoat
dong (Bang 2);

- Céc cam bién do dong dit: may tinh cai phan
mém chuyén dung Geodas doc sb liéu tir cac cam
bién nay dang bi hong;

- May doc cam bién ddy rung xéach tay
VW2106 do hang RST san xuat tai Canada c6 thé
dung dé doc duoc tat ca cac cam bién ché tao theo
cong ngh¢ day rung. Qua kiém tra béng viéc thay
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thé pin méi, lam sach cac dau cuc tiép xuc va
diung dong hd do dién Multimeter dé kiém tra
ngudn dién cap cho may doc, thiy ring may da bi
hong hoan toan mainboard va kha nang stra chira
dé phuc hoi 1a rat thdp do may dé qua lau trong
kho, cac mach c6 dau hiéu bi am;

Tat ca cac thiét bi quan tric dugc lép dat déu
c¢6 nhitng muc dich nhit dinh lién quan dén an
toan cua két cdu cong trinh, an toan dap hoac lam
co s dé dua ra cac quyét dinh trong quan 1y van
hanh dap va hd chira. Do d6, ching ta can khoi
phuc lai hé¢ théng thu thap dir liéu tu cac thiét bi
van dang hoat dong, sira chita va thay thé nhiing
thiét bi da hong hodc con hoat dong nhung khong
tim thdy bang hiéu chuan gia tri. Pong thoi, can
nang cp dé hién dai hoa cac thiét bi ddu ndi va hé
thong thu thap dir lidu tu dong.

2.3. Giai phap bao tri, sira chira va ning cip
hé thong, thiét bi quan tric dap chinh

Trén co so két qua kiém tra danh gia tinh trang
hoat dong cua cac thiét bi quan tric nhu trén,
chiing toi dé xuit phuong an stra chita, nang cap
tong thé nhu sau:

- Mbi tram Place sé& sir dung mot bo ghi thu sb
litu CR800 hoac CR1000, mot by giao dién
chuyén ddi tan s6 day rung AVW200, mét sb6 bod
mé rong kénh Multiplexer AM16/32B tuy theo s6
lrong cam bién, tit ca déu do hing Campbell
Scientific san xuat tai USA. Hé thong Datalogger
nay s& dugc két nbi voi moét modem truyén thong
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cong nghi€p 3G/4G, bén trong c6 chira mot SIM
dir lieu dé truyén s liéu 1én web server, nguoi
dung chi can su dung dién thoai hodc may tinh co
két ndi internet 1a c6 thé xem duoc s lidu tai bat
ctr dau (Hinh 5);

- Céc thiét bi quan tric con hoat dong s€ duoc
dau ndi vao tram thu thap dir lidu ty dong, sd liéu
s€ dugc cap nhat theo thoi gian thuc voi chu ky
1W/1an, 1 bd modem truyén thong céng nghiép
3G/4G duoc két ndi v6i hé thong Datalogger dé
truyén dit liéu 1én internet thong qua SIM dir liéu
ctia bat ky nha mang nao. Ngudi dung chi can truy
cap vao 1 dia chi VPS Cloud dé xem va tai s lidu

vé (Hinh 5).

HE THONG THU THAP

SOLEU TYDONG e{ PIN H NAN DONG H BIEN 220V ‘
{DATAACQUISITION SYSTEM)

\ : ﬁ \

HOPXU'LY 20 SG LIEU TAICHO
(MULTIPLEXER+SWICHING BOX)

LibL LLLL LLL]

DAUBO {SENSOR) PAUBO (SENSOR) pAuBO {SENSOR)

HOP XU/LY B0 SO LIEU TAI CHO
{MULTIPLEXER+SWICHING BOX}

HOP XU'LY 80 SO LIEU TAI CHO
(MULTIPLEXER+SWICHING BOX)

Hinh 5. So' d6 cdi tao hé théng thu va xu Iy tw
dong dir liéu quan trac ddp chinh ho chira nuoc
Cua Pat

Giai phap dau ndi cu thé cho timg thiét bi nhu sau:

- Céc thiét bi do bién dang mot chidu khop nbi
bé tong ban mat MJ, do bién dang ba chiéu khép
nbi bé téng ban chan MTJ bi hong s& dugc thay
thé boi cac thiét bi méi, co cing dai do 1a 100
mm. Pay 4 thiét bi duy nhat nam trén bé mat dap
nén chung ta co kha ning tiép can dugc dé thay
thé. Céc thiét bi nay c6 ¥ nghia quan trong trong
viée kiém soat su dich chuyén cia hai khéi bé
tong ban mat, néu khe hd qua 16n, dong nudc s&
xuyén manh vao than dap gay hong lop dém I1A
va lau dan s& gay nut giy cac tim bé tong ban mat
chéng thim. Tuy nhién, c6 cac thiét bi nay thuong
xuyén bi ngap trong nudc, theo thoi gian chic
chin s& hong, do d6 can thiét phai mua mét sb
thiét bi du phong dé thay thé. Cac thiét bj moi dé
thay thé phai co kha niang chiu dugc ap luc nudc
1én dén 5 MPa. Khi dau nbi thiét bj méi vao day
cap cua thiét bi cii ma khong do dugc tin hiéu
phan hoi, ching to ddy cap tin hiéu da bi dut, thiét
bi m&i s& dugc cat di dé du phong thay thé trong
tuong lai hodc phai di lai duong day cap;
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- Céc thiét bi do bién dang mét chiéu khdp ndi
gitra cac tam bé tong ban mat MJ, do bién dang ba
chidu khdp nbi bé tong ban chan MTJ, do ap Iuc
thim day dap PZ, do lun nén dap FS, do lin than
dap MS, do chuyén vi ngang MN dang hoat dong
binh thuong va cac thiét bi thay thé méi sé& duoc
tich hop vao hé thong ghi do tw dong;

- Céc thiét bi do ung suit trong cbt thép va bé
tong AKCT van con hoat dong sé khong dugc tich
hop vao hé thong ghi do tw dong do chiing chi c6 ¥
nghia quan tric trong qua trinh thi cong dép, khi dép
hoan thanh cac gia tri nay hau nhu khong con nhiéu
¥ nghia nita va ciing dé tiét kiém chi phi stra chita;

- Céc thiét bi do muyc nude thuong Iwu, ha Ivu WL
va thiét bi quan tric myc nude hai vai dap GQT khi
kiém tra van hién thi tan s6 va nhiét do, tuy nhién do
khéng ¢ bang hidu chuin gia tri cac cam bién nay
nén chung s& khong duoc tich hop vao hé thong ghi
do ty dong. C6 thé sir dung may do myc nudc xach
tay dé do muc nude tai cac vi tri nay;

- Céc thiét bi quan tric dong d4t van con hoat
dong s& duoc dau ndi vao hé théng do ghi ty dong.
Tuy nhién, cin phai khoi phuc lai may tinh c6
chira phan mém Geodas dé kiém tra kha ning van
hanh cta ching;

- Céc thiét bi ca cac tram Place van con hoat
dong nhu: bd md rong kénh Flexi-Mux, bd chuyén
d6i tin hiéu day rung AVW216, bd ngudn 12VDC
bao gém pin mat troi va dc quy sé khong duoc st
dung vao hé théng ghi do ty dong mai do tudi tho
d3 cao va khong twong thich voi hé thdng ghi do
tu dong moi.

3. KET LUAN

Hb chira nude Cura Pat 13 mot hd chira trong
diém qudc gia, khai thic téng hop ngudn nudc
song Chu phuc vu cho cac yéu cau phat trién cua
vung ha luu song Ma, tinh Thanh Hoéa. Bap chinh
cong trinh dau mbi dugce thi cong theo cong nghé
dap da d6 ddm nén, chng thim bang bé tong ban
mat. D& phuc vu cong tac quan 1y van hanh thuan
loi, ¢6 co s& ra cac quyét dinh kip thoi khi phat
hién kip thoi cac hu hong hodc cac vin dé vuot
quéa kha ning chiu dung cua cac két ciu cong trinh
trong diéu kién ty nhién phuc tap thi hé thong
quan tric da dugc lip dit dé theo ddi dién bién
hoat dong cua dap chinh va tran xa Ii. Cac thiét bi
ndy tap trung vao quan tric myc nudc thuong ha
luu dap, bién dang bé mat dap va tran, thim, lun,

. Cong tac thiét ké, 1ap dat hé thong quan tric
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dbi voi dap chinh hd chira nuée Cira Pat da budce
dau dép Ung yéu cau cua cong tic quan 1y van
hanh. Tuy nhién, hé thdng thiét bi quan tric dap
sau hon 10 nam dua vao van hanh van chua dugc
bao tri, stra chita, ning cdp thuong xuyén nén mot
sb thiét bi da bi hu hong, mot s6 con hoat dong
nhung s6 liéu thu duoc khong con do tin ciy nén
can c6 nhitng giai phéap cai tao, nang cip kip thoi
dé co thé du bao sém va chinh xac nhirng sy cd
xay ra gay anh huong dén an toan dap va ho chua.

Hon nita, hé thong d4u ndi, thu gom va xir Iy

dir liéu ¢ cac tram quan tric can dugc sira chira,
bao tri va nang cip hién dai dé dam bao dong bod
ctia hé thong, s6 lidu dau ra phai chinh xac va tin
cdy, dap ing yéu cau thuc té - hién dai hoa trong
quan ly khai thac an toan cong trinh.

Céc tac gia tran trong cam on B Khoa hoc
Cong nghé di cip kinh phi cho nghién ctru nay
thong qua dé tai “Nghién ctru cong nghé phat hién
sém nguy co sy ¢ dé song, dap dat, dap da, dap
bé tong trong luc va dé xuat giai phap xu 1y ¢6
mi s DTDL.CN-04/2016.
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Abstract:
ASSESSING THE STATUS AND PROPOSING THE REPAIR SOLUTIONS
OF THE MONITORING SYSTEM OF CONCRETE FACE ROCKFILL DAM
CUA DAT - THANH HOA

Cua Dat Reservoir is a nationally important structure which was started comstruction in 2005 and
completed in 2010 on the Chu River. The main dam preventing the Chu river is a Rockfill Dam with the
upstream-roof face of reinforced concrete (CFRD). Because this is a kind of Concrete Face Rockfill
Dam, so the monitoring of subsidence of the dam, the fluctuations on the surfaced dam and the
permeability through the main body of the dam are strictly implemented. Depending on the structure,
each location of the hydraulic structures, the design consultant (DS) will suggest monitoring equipments
to measure deformations, gaps, water pressure, temperature measurement, bottom pressure gauge,
stress measurement, depth subsidence measurement... Therefore, after 10 years of operation, the
assessment of the status of the monitoring system is absolutely necessary to give the maintenance and
repair solutions or replacement of the damaged equipment; and upgrade the monitoring system to
ensure the safe operation and exploitation of the structure.

Keywords: Cua Dat reservoir, rock fill dam, concrete face, CFRD, monitoring equipments, safety.
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