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TOM TAT: Bai béo trinh bay két qua nghién ctru va tmg dung loai vira sira chita thi cong dudi nudc,
dugc phat trién nhiam phuc vu cho viéc stra chita va tang kha ning chdng tham bé tong thuong luu dap
thity dién (phan ngap nudc). Mot s6 phuong phap thi nghiém trong phong va thuc nghiém ngoai thuc dia
d3 duoc sir dung dé kiém chung hiéu qua thuc té. Két qua cho thy loai vita nay c6 thé thi cong hiéu qua
ngay dudi nudc, ddm bao do bén lau dai, kha nang két dinh tot véi bé mat bé tong cii. Viéc ung dung loai
vita chong thAm nay gitp ning cao tudi tho cong trinh thity dién, giam thiéu chi phi bao tri va dam bao an
toan van hanh lau dai.

TU KHOA: Vita stra chira duéi nudc, dap bé tong, bé tong dam lan, chéng thdm, d6 bam dinh.

ABSTRACT: This paper presents the research and application results of a newly developed underwater
repair mortar. This mortar was specifically formulated for the repair and waterproofing of the upstream
concrete faces of hydropower dams (the submerged parts). To verify its practical effectiveness, several
laboratory and field tests were conducted. The results demonstrate that this mortar can be applied
effectively underwater, ensuring long-term durability and excellent adhesion to existing concrete
surfaces. The application of this waterproofing mortar helps to extend the service life of hydropower
structures, reduce maintenance costs, and ensure long-term operational safety.

KEYWORDS: Underwater repair mortar, Concrete dam, Roller-compacted concrete, Waterproofing,
Adhesion.

1. PAT VAN PE cac cong trinh, sau khi tich nudc va trai qua qua
) trinh van hanh mot thoi gian da xay ra hién twong
thAm, mot sb dap thdm chi c6 hién tugng dong
16n va l}hé; C?ic thiy dién Ion tai Viét Nam ching ¢4 kem theo cét lidu nhé ciia bé tong. Dudi day
ta co thé ké dén nhu: Thuy dién Son La, Hoa Binh, 12 hinh anh thAm qua than dép cua mot s6 dap bé
LE}i Chau, Ialy,‘ Hudi Quéng,’Bén V&, Ban Chat, tong (Hinh 1, Hinh 2, Hinh 3):
bong Nai 3, Dong Nai 4... D6i véi cac cong trinh
thuy dién thi dap dang, dap tran la hang muc dong
vai trod rat quan trong. Pap bé tong (thuy lgi, thuy
dién...) duoc xdy dung nhidu ¢ nudc ta trong
nhitng nam gan dy chi yéu 1a cac déap trong luc,
bé tong khdi 16n va xdy dung theo cong nghé bé
tong dam lin (BTPL). Pén nay Viét Nam di va
dang x4y dung hang chuc dap BTDL 16n [1], nhu
dap thuy dién Ban V& cao 136 m, ddp thuy dién
Ban Chat cao 130 m, dap thuy dién Son La cao 5 | £
139 m, dap thity dién Ddng Nai 4 cao 128 m... : ' 36
O Viét Nam tinh dén nay da co khoang 20 % : E YL
cong trinh dap BTDL 16n da thi cong xong va da "5 vl L
tich nu6c dé dua vao st dung. Tuy nhién, 6 hiu hét  Hinh 1: Hién trang thim thiiy di¢gn Pong Nai 3

Viét Nam hién c¢6 gan 400 nha may thuy dién
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Hinh 3: Hién trang tham ddp thiiy di¢n Pong Nai 5

Dbi v6i cong trinh dap bé tong, khi nudc thim
qua than dap néu khong dwoc xur 1y theo thoi gian
lwu lwong thdm ngdy cang tang 1én, va vuot qua
gidi han cho phép. V& lau dai khi nudc thdm qua
dap s€ gay ra hién tugng xam thuc hoa tan, ria troi
dan dén lam giam chéit luong bé tong va dan dén
nguy co mét an toan cho dap. Su cd tham dap
khong chi gy lang phi nudc ma con tiém 4n nguy
co an toan. Minh chimg tai Trung Qudc cho thay
trong s6 hang chuc nghin dap 16n, c6 khoang 25%
dap bi su cb thim [2]. O Viét Nam, vu ro ri manh
tai Pap Song Tranh 2 dugc danh gid 13 bt thudng,
va céc chuyén gia da chi ra cin chong thim toan
dién mat thugng Iuu ciaa dap. bé khéc phuc tinh
trang nay giai phap hiru hiéu duoc dua ra 1a chéng
tham toan bo bé mat thugng luu cua dap (bao gém
ca phan bé mit trén kho va phan ngap nudc). Doi
vOi phﬁn trén kho, véi cac uu diém vuot troi, hé
son phu polyurea da dugc lya chon nhu 1a mot giai
phap hitu hiéu nhat dé chong tham cho bé mait
thuong luu dap trén kho. Pdi v6i phan ngap nuéc,
cong nghé su dung vira sua chita dac biét thi cong
duéi nudc dugc xem la phuong an hiéu qua.
Nghién ctru qudc té ciing cho thiy tmg dung sira

chita két cdu bé tong ngam dudi nudc gitp giai
quyét hi€u qua cac véan dé an toan cua dap, dac biét
14 bit kin ro ri va sira chita vét nirt [3].

Bai béo nay trinh bay két qua nghién ctru va
tmg dung loai vira stra chita dic biét c6 thé thi
cong dudi nude dé cai thién kha nang chéng thim
bé tong thuong luu dép thuy dién (phan ngap
nudce), do Trung tdm Tu van Chong an mon va Xay
dung thuc hién trong thoi gian gan day.

2. CO SO LUA CHON VUA SUA CHUA THI
CONG DUOGINUGC

Co thé nhan the‘iy hién trang thdm céc dap bé
tong cong trinh thuy dién 1a kha phd bién, trudc
thuc trang ndy nhu cdu stra chita chong thim cho
céc cong trinh nay 1a rt cao. Trong xur ly chdng
thim thuong luu dap thuy dién tai khu vuc thuong
xuyén ngap nudc, viéc lya chon vat li€u va cong
nghé thi cong déng vai trd quyét dinh dén hiéu qua
va d6 bén lau dai ciia cong trinh. Mot sé giai phap
xtr ly duoc dua ra nhu quét son chéng tham dudi
nuéce, dan 16p mang chdng thim, sir dung vita sira
chira thi cong dudi nudc:

- Giai phap phit 16p son chdng thim dudi nudc:
¢6 wu diém thi céng don gian bang tho lan va tao
dugc 16p mang ngin nudc tirc thi, gia thanh thép,
nhung 16p son tao ra rit mong, khong dong déu,
khé kiém soét chiéu day nén kha nang chiu ap luc
nude 1on va lép kin vét nit han ché. Bén canh do,
trong moi truong ngdp nudc 16p son cd do bam
dinh thap, dac biét ¢ cac khe nit hay ving bé tong
16. Do d6, theo thoi gian 16p son c6 thé bi bong
troc, nude van c6 thé tham tro lai.

- Giai phap su dung mang dan chéng thim
Carpi: V& nguyén tic c6 thé chin nudc tuyét doi,
nhung khi thi cong dudi nuée mang khong thé dan
chéc 1én bé mat bé tong wét ma phai c¢b dinh bang
nep va bu 16ng va van tao k& ha, mdi ndi d& gy ro
ri cuc bo. Duéi ap luc nuée 16n 16p mang c6 thé
bong tréc, tao tui khi ddn dén méat hiéu qua chong
tham. Lo6p mang co tudi tho han ché so véi vt liéu
gbc vo co, kho duy tu sira chita hu hong cuc bd va
gia thanh rét cao so vdi cac giai phap khac.

- Giai phap stt dung vita stra chita thi cong dudi
nuée: Phuong phap thi cong don gian bing cach
lap dit cac tAm mang ngin nudc, sau dé6 bom vira
vao khoang h¢ giita tim mang va bé mat bé tong
dap, c6 thé khoanh ving, phan doan thi cong. Vat
lidu vira gbc vo co c6 kha nang lap day cac khe ho,
vi tri rdng 16, két ndi rat tot véi bé mat bé tong dap
hién hiru, sau khi déng cung n6 dat cuong do co
hoc 16n va bam dinh chic ngay trong méi trudng
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nude va bén lau theo thoi gian. Pat hiéu qua cao
trong chéng thim va gia thanh thap.

Trén co s& phén tich uu, nhugc diém cua céc
giai phap c6 thé nhan thiy, véi thuong luu dép
thuy dién trong diéu kién thi cong ngdp nudc va
chiu ap lyc nudc 16n, viéc st dung vira stra chira
chuyén dung vira khic phuc nhugce diém cua giai
phap phit bé mat (chiéu day mong, khong déu) vira
cung cép kha nang gia cudng két cdu va chdng
tham bén viing dudi ap luc nudc. Vi vay, xét trén
ca phuong dién k¥ thuat va kinh té, vira sira chita
thi cong dudi nude dugc dénh gia 1a giai phap tdi
wu cho xir Iy chéng thim thuong luu dép thiy dién
s0 VGi cac vat liéu mang phii truyén thong.

3. NGHIEN CUU THiI NGHIEM CAC TiNH
NANG CUA VAT LIEU

3.1. Yéu ciu ky thuat ddi véi vira sira chira thi
cong dudi nwoc

Vita thi cong dudi nude khong chi cin ¢o cac
tinh ndng cda vita thong thuong (cuong do, do bam
dinh) ma quan trong nhét 1a phai chéng lai duoc su
xam nhdp va rura tréi cua nudc trong qua trinh thi
cong va déng ran. Theo tai liéu ciia Cuc Pap nudce
Hoa Ky, cdc vita xi mang sua chita dudi nudc
nude thudng két hop phu gia giam nudc cao cép va
phu gia chéng rira troi dé gia tang tinh luu dong va
duy tri két dinh cua vita trong méi trudng nude [4].
Céc dac tinh cua loai vita ndy bao gém: kha nang
chéng rira tréi cao (gitr nguyén két cdu hat vira
dudi nudce) [4], 6 bam dinh cao vdi b€ tong udt,
khong co ngét sau dong cimg (6n dinh thé tich), do
tu chay t6t giup lap day khe ho phtic tap, d6 bén
cao (chiu dugc moi truong ngdp nudc va tdc dong
co hoc). Céac yéu cau vé tinh nang k¥ thuat chinh
cua vita nhu sau:

- Kha nang chong rira troi: Vita phai c6 do két
dinh va d¢ nhét cao dé khi tiép xtic v6i nude, cac
thanh phin (ddc biét 1a xi ming va phu gia min)
khong bi nudc hoa tan va rira troi. Piéu nay dam
bao thanh phan vira dwgc gitr nguyén ven, duy tri
cuong do thiét ké.

- Kha nang tu chay, tu san phang: Vira duoc
thiét ké c6 do chay cao dé thi cong trong moi
truong nudc bang cach dé tryc tiép hoac bom phun
bing méy chuyén dung, do chay xo¢ yéu cau tir
22 - 28 cm. Ngoai ra, khi thi céng trong mdi
truong khong quan sat duge truc tiép, vira can cé
kha nang chay lan tdt, 14p ddy hoan toan cac khe
nut, 16 réng ma khong can cac bién phap dim nén
thu cong.
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- Thoi gian ninh két: Thoi gian ninh két ban dau
du dai (> 5 gio) dé dam bao thoi gian thi cong. Thoi
gian két thic ninh két khong qua cham (< 12 gid) dé
tranh bi nudc 1am hu hai trong giai doan dau.

- Cuong d6 chiu nén: Cuong do nén la thong
s6 thiét ké co ban phan anh kha nang chiu luc cua
vita. Vita stra chita dudi nudc can dat cuong do
nén twong duong hoidc cao hon bé tong nén dé dam
bao kha nangchiu lyc. Cudng do nén yéu ciu cua
viia stra chita dudi nudc > 30 MPa. Cuong d6 nén
cao giup vita khong bi phéd hoai dudi tai trong cua
nudc, déng thoi tang tudi tho stra chita. Bén canh
do, cuong d6 nén phat trién nhanh va én dinh cho
phép rut ngén thoi gian thi cong.

- P bam dinh: Kha ning bam dinh vao bé mit
bé tong cii trong moi trudng nudc 1a yéu cau séng
con. Vita stra chita dudi nude phai ¢6 d§ bam dinh
cao (thong thuong > 1 MPa) néu khong vira s&
bong tach, giy ho khe va nude 6 thé xam nhap.

- Tinh ndng gidn né nhe: Vira stra chita c¢6 kha
nang gian nd nhe (thong thuong > 0,1%) khi dong
ran dudi nude dé bu lai do co ngét va tang ap luc bé
mit, gitp lap ddy hoan toan, tang do chat va tu lap
day vét niat nho, tang hidu qua chdng thim cho dap.
3.2. Vit liéu sir dung

- Vita stra chita thi cong dudi nudec XM03 UW:
La loai vira mét thanh phﬁn (chi can tron véi nude
sach trudc khi thi cong).

- TAm mang chéng thim Polytop Aseal: La tim
mang nhya duge gia cuong soi tdng hop, co cudng
do kéo dut va khang xé cao, dung lam I6p ngan
nudc tam thoi tuong tu cdp pha dudi nudc, tao 16p
vach ngén nudc trong qua trinh bom vita.

- MAu bé tong dam lan l4y tai hién truong: Dé
dtc mau thtr d6 bam dinh va so sanh.

3.3. Phwong phap thi nghiém

Muc tiéu cua nghién ctru nay 1a phat trién vita
stra chita dac biét c6 thé thi cong dudi nude dé cai
thién kha nang chéng thAm cua mat thuong luu déap
thity dién, tir 6 kéo dai tudi tho cong trinh va giam
chi phi bao tri. Dé danh gia hiéu qua cia vira sira
chita thi cong duéi nudce, nhom téc gia da tién hanh
cac thi nghiém cac dac tinh k¥ thuat cta vita trong
phong thi nghi¢m va thir nghiém tai hi¢n truong.

3.4. Thi nghiém cac dac tinh XM03 UW tai phong
thi nghiém

Puc va bao dudng mau vita theo tiéu chuan,
thuc hién cac phép thir co ban dé danh gi4 dic tinh:
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- Thir cuong do nén : Puc miu vira theo quy
chuin va bao dudng tit, kiém tra cuong do nén tai
3 ngay, 7 ngay va 28 ngay theo TCVN 3121-
11:2022 (Hinh 4).

- Thir 46 bam dinh vdi bé tong cii: Pic mau
vita 1én nén bé tong ngap trong nudc, sau 28 ngiy
kiém tra d6 bam dinh giita 16p vita va bé mit bé
tong cii theo TCVN 3121-12:2022.

- Thir kha nang chdng rira tréi: Tron mau vita
theo dung ti 1¢ tién hanh d6 miu vao trong moéi
truong ngdp nudc dé kiém tra xem vira ¢6 bi hoa
tan, phan ting hay khong (Hinh 5).

- Thi nghiém khéac: Thir d6 nd thé tich, thoi gian
ninh két, d6 chay dé kiém tra tinh 6n dinh cia vira...

Két qua thi nghiém trong phong cho thiy vita
XMO03 UW dap tng cac chi tiéu ky thuat cua vira
stra chita thi cong dudi nude. Nhimng két qua nay
cho th?iy vita ¢6 cuong do cao va do bam dinh tot,
phil hop dé thir nghiém tai hién truong trong diéu
kién ngép nudc.

e,

Hinh 5: Thi nghi¢m d¢ chéng rira tréi

Bang 1: Két qua thi nghiém dic tinh k§ thuat vira XM03 UW

STT Cac chi tiéu thi nghiém Pon vi Két qua Phuong phap thir
1 Luong nudc dung % 28
2 Do chay xoe cm 24,0 TCVN 9204:2012
3 Khéi lugng thé tich hdn hop kg/lit 1,96 TCVN 3121-6:2022
4 D6 tach nude % 0,0 TCVN 9204:2012
5 D6 nd thé tich sau 24 gid % 0,12 ASTM C940
6 Cudng do nén tudi 3 ngay MPa 233
7 Cudng d6 nén tudi 7 ngy MPa 35,9 TCVN 3121-11:2022
8 Cudng d6 nén tudi 28 ngay MPa 45,6
9 Cudng d6 bam dinh tudi 28 ngay MPa 1,3 TCVN 3121-12:2022
10 | Thoi gian bét dau ninh két Gid: phit 6:40° TCVN 9338:2012
11 Thoi gian két thuc ninh két Gid: phut 11:35° TCVN 9338:2012

Bang 2. Két qua thi nghiém cwong dd nén, cwong dd bam dinh
mau vira khoan tai hién trweong

Két qua
STT Chi tiéu thi nghiém Phuwong phap thi
MAu 1 MAu 2 MAiu 3 TB
1 Cudng d6 nén tudi 28 ngay, MPa 45,6 42,5 46,3 448 TCVN 3121-11:2022
2 | Cuong do bém dinh v6i RCC, MPa 12 1,1 1,2 1,17 TCVN 3121-12:2022
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Bang 3. Bang két qua thi nghiém thir thAm miu khoan rit 16i vira

Tudi thi Ap l};c mrzqc So’ vién lll Két qua
X nghiém khong doi nudc xuyen dat d i .
STT Loai mau - trong 16 gio qua chéng Phuwong phap thi
A
Ngay daN/cm? Vién tham
2,0 0/6
4,0 0/6
Mau thir tham hé chong Ap dung TCVN
! thim thr nghiém 28 6,0 0/6 BI10 3116:2022

8,0 0/6
10,0 0/6

3.5. Thi nghiém vira sira chira XM03 UW tai
hién truong

Bién phap thi cong dugc lap dé ap dung cho
viéc thi cong dudi nudc chéng thim thir nghiém
thugng luu dap thay dién Déng Nai 3, dién tich
chdng thdm thir nghiém 1a 8 m” (rong 2 m, cao 4 m)
tur cao trinh 574 m — 570 m, vi tri thi cong thu
nghiém nam tai Vai phai dép.

Céac budc tht nghiém thi cong chinh:

- Lap dat hé thong gido treo va san thao tic
phuc vu viéc thi cong.

- Vé sinh sach va duc tao nham bé mat bé tong.

- Lip dat cac tim mang ching tham Polytop
Aseal.

- Bom vita chéng thdim XM03 UW day trung
binh 3 cm dé dién diy khoang hé gitta mang chong
tham va bé mit bé tong.

- Miét kin va dién diy cic mach ho giita cac
tdm chdng thdm bang vita CMF.

- Quay camera cic budc thi cong va téng thé
bé mat sau khi thi cong.

Sau khi tién hanh cic budc thi cong trén, dé
mau vita dat tudi tién hanh thi nghiém tai hién
trudong cac ndi dung sau:

- Khoan lay mau vita XM03 UW d¢ thi nghiém
kiém tra cudng d6 nén theo TCVN 3121-11:2022.

- Kiém tra ¢6 bam dinh cua 16p vita méi v6i bé
tong RCC than dap theo tiéu chudn TCVN 3121-
12:2022.

- Khoan ldy mdu vita XM03 UW dé Thi
nghiém kiém tra kha nang chéng tham. Chudn bi
mau thtr chéng thim theo TCVN 3105:1993. Thu
nghiém 4p dung theo TCVN 3116:2022. Mot sd
hinh anh thi cong va th nghiém dugc thé hién
trong Hinh 6 - Hinh 11.

Hinh 8: Bom déy’vﬁ’a gita khodng ho
Vi tdm mang
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i -

Hinh 9: Khoan rut 16i ldy mdu vira

BT

Hinh 11: Nén mau vita VT-XM03 UW

Qua kiém tra tryc tiép bang quan st truc quan
tai vi tri thi cong thir nghiém nhan thiy cac 16p thi
cong nhu vira chdng thim XM03 UW bam dinh tét
v6i bé tong dap, hé vat lieu chong thdm lién két
thanh mot khdi thdng nhét va rat chic chén.

Céc phép thir trén cho thay vira sira chita c6 do
bam dinh va do bén co hoc du cao, dd chéng rda
troi cao, dam bao 6n dinh lau dai khi thi cong dudi

nuée [4]. Piéu ndy phu hop véi nghién ctu trong
va ngoai nudc rang vira chdng thim dudi nudc,
nho thanh phan phu gia dic biét, ¢ thé thi cong
hiéu qua ma khong bi rira trdi, gitup bit kin céc vi
tri bé mat khuyét tat, khe nit ngam [3-4]. Quy
trinh thi cong thir nghiém chéng thim dudi nude
dat yéu cau ky thuat theo phuong an thir nghiém
dua ra.

4. KET QUA UNG DUNG VUA SUA CHUA
THI CONG DUOI NUOC PE CHONG THAM
THUQNG LUU PAP THUY PIEN

Tir nhitng két qua dat duoc trong qué trinh thir
nghi¢ém. Hién nay, vira stra chitra XM03 UW da va
dang dugc ung dung stra chita, ting kha ning
chéng tham cho bé mat thugng luu 1 s6 cac cong
trinh ddp thuy dién nhu Thuy dién Ddng Nai 3,
thuy dién Hoa Binh véi khéi lugng da thyc hién
khoang 11.500 m’.

Thuy dién Pdng Nai 3 1a cong trinh thuy dién
xdy dung trén song Ddng Nai (hay song Da Déng),
tai ving dat xa Pak Som huyén Pik Glong tinh
Pik Nong va xi Loc Lam huyén Bao Lam, tinh
Lam Déng, Viét Nam. D6 1a bac thang thuy dién
thr 4 tinh tir thugng ngudn séng Ddng Nai, sau cic
thity dién Pa Nhim (Pon Duong), Pai Ninh, Dong
Nai 2.

Thiy dién Dong Nai 3 ¢6 cong suat 180 MW
v6i 2 t6 méy, khoi cong thang 12/2004, hoan thanh
thang 02/2012. Qua qua trinh tich nudc, van hanh
va khai thac Thuy dién Pong Nai 3 xuit hién cac
dong thim méu ndu d6 trong bé tong va két tua tai
cac mat tuong, ranh thu nudce, khi khé hda ran
trong hanh lang. Dan dén chit luong bé tong suy
giam. Pé dam bao 1am viéc an toan, on dinh va lau
dai can c6 bién phap chdng tham triét dé tir phia
thuong Iuu. Phan trén kho tir cao trinh 570 - 595 m
da dugc xir 1y bang 16p phu chéng thdm gbc
polyurea dem lai nhitng hiéu qua tich cyc. Phan
dudi nudc tir cao trinh 570 m xudng 514 m dugc
tién hanh xir ly bang 16p vita stra chira XM03 UW.
Hinh anh thi c6ng thuc té duoc thé hién tir Hinh 12
dén Hinh 15.

Viéc tng dung vita stra chita dudi nudc doi hoi
quy trinh nghiém ngat, k§ thuat rat cao, doi hoi su
ti mi va an toan rat 16n. Trong céng tic thi cong
ngoai hién truong, thong thuong doi tho lan
chuyén nghiép sé ddm nhiém viéc stra chira. Cac
tho 1an su dung hé théng cép khi bé mat dé dam
bao an toan va hiéu suit lao dong [5]. Quy trinh
thuc hién stra chita nhu sau:
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- Lép dat hé théng gido treo, san thao tac, toi
dién phuc vu thi cong dudi nudc.

- Vé sinh, duc tao nham bé mat bé tong thuong
Iuu dap.

- Lap ghép dudi nude cac tim mang cach nudc
c6 do bén cao va chiu va dap.

- Bom vita XM03 UW dién day vao khoang ho
gilia tam mang cach nudc va bé mat bé tong dap.

Hinh 14: Vita sira chiva dwoc bom dwoi nwoc

Hinh 15: Vira siva chita sau khi bom
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Két qua mg dung tai cac cong trinh cho thiy
vita sira chira thi cong c¢6 kha nang phuc hdi toan
dién bé miat dap. Sau khi thi cong, 16p vira dong
két t6t va lién két chat ché vdi két cau cii, ngan
chdn dong chay tham. Quan sat thyc té tai cac hién
truong cho thiy vira duy tri duoc cuong do cao va
khong bi bong troc du lién tuc ngdm nude. Nho do,
nudc thim qua dép giam déng ké, tudi tho cong
trinh dwoc gia ting va gidm chi phi bdo tri. Vita
cling khéng co ngdt nén tranh giy ran nut méi va
dam bao két cau kin nudc 1au dai. Két qua nay phu
hop v6i nhén dinh cia cac nghién ctru quéc té: ing
dung cong nghé sira chita bé téng ngam gitp duy
tri hoat dong an toan va 6n dinh cua céc cong trinh
thuy dién [6].

5. HIEU QUA KINH TE

Viéc ung dung vira XMO03 UW dé thi cong
chéng tham phia thugng luu dap thuy dién 1a mot
giai phap ky thuat c6 hiéu qua rat cao vé k¥ thuat
va kinh té. Quan tric cac khu vuc da ap dung giai
phap xir Iy nay cho thdy luu lugng thim giam, bén
trong hanh lang khong phét hi¢n hién tuong rira
troi ot lidu min tham thau, két tha trén mit tuong
hanh lang lan can khu vuc chéng tham, lwong cbt
min, cat, bun trong rdnh hanh lang doan chéng
thdm giam so véi trude khi thuc hién.

Ngoai nhing hidu qua vé mat ky thuat thi giai
phap trén con mang lai nhitng hiéu qua kinh té so
vé6i cac giai phap khac. Tuy mirc dau tu ban dau
16n hon khoang 20% so vé6i giai phap son chdng
thim dudi nude nhung xét vé lau dai do tudi tho
cao hon, chi phi bao tri thp hon so véi céc giai
phap khéc, véi chi phi vong doi 30 nam thi viéc su
dung vita XM03 UW gidm gid thanh tir 30 - 60%.

Bang 4: Gia thanh va chi phi
cac giai phap xir ly

Chi tiéu | .. . . Chi phi
Gia tha;nh vong doi
ban _df‘“ 30 nim Ghi chu
(Triéu n
o VND/m?) | (Tri¢u
Giai phap VND/m?)
. . Bao tri
Son c},lf)ng Fham 12,0 23,5 mdi 5
dudi nuée am/1a
nam/lan
_ Bao tri
Vita stra chita di
XMO03 UW 150 102 . p
nam/lan
) . . Bao tri
D i Carpi | 400 R
rp nam/lan
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Mic dii ¢6 nhiing thach thirc vé chi phi ban dau
va ky thuat thi cong, nhung nhiing loi ich to 16n vé
mat kinh t& va k§ thuat ma né mang lai khién day
trg thanh phuong phap dugc wu tién lya chon hang
dau cho cac dy 4n béo tri, stra chita phia thuong
luu dap bé tong thuy dién phan ngap nudc.

6. KIEN NGHI VA HUONG NGHIEN CUU
TIEP THEO

6.1. Kién nghi

Mic dit XM03 UW ¢6 nhidu wu diém, nhung
van ton tai cic nhuoc diém can khic phuc. Thoi
gian ninh két cua vira dai s& 1am cham tién do thi
cong, do d6 dé day nhanh tién do thi cong can
nghién ctru lam giam thoi gian ninh két cua vita vé
gan gid tri yéu cau. Ngoai ra, d6 bam dinh cua vira
v6i bé mat nén chua thuc sy cao, do vay can tiép
tuc nghién ctru céi thién kha nang bam dinh cua
vita XM03 UW.

6.2. Hwéng nghién ciru tiép theo

Pé t6i wvu héa hiéu qua cua vita stra chita
XMO03 UW can tiép tuc nghién cuu va phat trién
cac gidi phap nham nang cao tinh nang, hiu qua
kinh té nhu sau:

- Nghién ctru, thir nghiém cac loai phu gia méi
hon dé cai thién kha nang chong rira tr6i, taing cudong
d6 bam dinh, dong thoi cé gia thanh hop 1y hon.

- Nghién clru nang cao tinh nang khang mai
mon va bd sung phu gia chdng an mon dé ting do
bén lau dai tang kha nang chong lai sy &n mon cia
muoi, sulfat, va cdc hda chat khac trong modi
treong nudc bién hodc nudce thai.

- Tht nghiém, Gng dung vira sua chita XMO03
UW tai cac khu vuc cé dong chay manh nhu ctra
bién, cau cang.

- Nghién ctru cong ngh¢ thi cong mdi: Phat
trién cac robot 1an c6 thé thi cong vita mot cach
chinh xdc, gidam su phu thudc vao tho lan va an
toan hon trong moéi truong nguy hiém.

7. KET LUAN

Nghién ctru va thuc nghiém cho thdy vira sira
chita thi cong dudi nudc XMO03 UW la giai phap
hiru hiéu dé chong tham cho phan ngap nudc cia
dap thily dién. Loai vira nay dong két 6n dinh trong
moi truong nude, do chay on dinh khong bi phan
tach, dong thoi két dinh chéc chian véi bé tong cil.
Thanh phan xi ming va cac phu gia dic biét giup
vita dat cuong do cao, chéng co ngét va cé kha

nang chdn an mon, dam bao do bén lau dai cho 16p
phu chéng thdm. Viéc ng dung thanh cong vita
sta chita XMO03 UW tai cac du an dap thuy dién
thuc té gitip cai thién kha ning chéng thdm, kéo
dai tubi tho cong trinh va giam chi phi bao tri.
Téng hop két qua cho thay day 1a cong nghé tiém
nang cho cong tic sira chita va nang cip, gép phan
bao dam an toan khai thac va van hanh lau dai cac
dap thuy dién hién hitu [3], [6].
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