BAI BAO KHOA HQC

CAC GIAI PHAP PO PAC VA QUAN TRAC CHUYEN VI CUA MO CAU
Lwong Minh Chinh'

Tém tit: Bai bdo gidi thiéu cac giai phdp do dac quan trdc chuyen vi ciia mé cau dang dwoc ung
dung trén thé gidi. M6 cdu la mét két cdau phike tap, truc tiép chiu cdc té hop tai trong lon tur két
cau phan trén trong qud trinh khai thdc ciing nhw tdi trong do ap lee ciia ddt ddp sau mo. Thiét
ké mo cau la cong viéc khé khan va hét sic quan trong, vi moi chuyén vi ciing nhw bién dang ciia
mé sé anh hwéng rdt lém den cdc két cau con lai trong sudt qud trinh khai thac va vdn hanh. Vi
vdy céng tac quan trdc mo cau trong qua trinh khai thac la hét sikc can thiét, nham som phat hién
cac chuyén Vi vd bién dang cé thé dan dén giam kha nang lam viéc cua két cau mé néi riéng va cd
cong trinh cau néi chung. Trong bai bao tic gia thong ké, gidi thiéu cdc phuong phap do dac
quan trdc chuyen Vi cua mo cau nham dwa ra cdc gidi phdp hitu hiéu cé thé dp dung trong hé
thong quan trac céng trinh cau BHMS (Brzdge Health Monitoring System) phuc vu cong tac quan
trac gidm sat va khai thac cong trinh cau mot cach hiéu qua, giam thiéu t6i da cdc rii ro c6 thé
xay ra dong thoi t6i wu héa céng tac duy tu bao trinh céng trinh mét cach hop Iy, kéo dai tuéi tho
ciia cong trinh cau (Lwong Minh Chinh, 2013), Luong Minh Chinh, 2014).

Tir khéa: MO cau, chuyén vi, quan tric, do dac, BHMS

1. GIOI THIEU CHUNG

1.1 M6 cau

Nhu ching ta da biét md cau dugc xay dyung
& vi tri tiép giap gilta duong va cdu, ngoai
nhiém vu ké d& két cdu nhip n6 con co vai tro
cua mot tuong chin dam bao 6n dinh cho nén
duong dau cau. Do d6 ngoai cac phan lyc truyén
tir két cau nhip, md con chiu tac dung cua ap luc
dat. La két cdu ndi tiép giita duong va cau nén
md phai duoc ciu tao sao cho:

e khong xay ra hién tuong thay dbi do ctng
cla tuyén duong mot cach dot ngot,

e dam bao xe chay ém thuan khi qua cAu,

e dat dap co tic dung hudng dong chay dugc
&m thudn, tranh x6i 16 bo song.

Ngoai ra md cau phai dam béao:

e Chiu duoc cic tai trong ngang tir ap luc dat
dép sau mo, tai trong ban than, hoat tai chét
thém ciing nhu céc tai trong khic tir két cau
phan trén truyén xudng bé mé va 1én mong.

e On dinh cho két cdu phﬁn trén lam viéc, cho
phép két cdu phan trén bién dang mot cach thich
hop dudi tac dong ctia cac tai trong khai thac.

e Pam bao ém thuin chuyén dong cua xe

""B6 mén Céng trinh Giao théng, Khoa Céng trinh,
Truong Dai hoc Thuy loi

khi xe di chuyén tir phan duong lén ciu va
ngugc lai.

M54 cau truc tiép chiu cac td hop tai trong tur
két cau phan trén xudng két cau mong. Cong tac
thiét ké mong s& bat dau tir budc khao sat dia
chat dé xac dinh cac tinh chit dia vat Iy cua dit
nén. Nhung tir thuc té cho thdy, c6 rat nhiéu sai
sot trong qua trinh khao sat ti thiét ké va thi
cong md cau, dan dén nhiéu hu hai hay su c6
trong qua trinh khai thac (Rymar S.). Cac loai
tai trong va co cdu lam viéc cua md cau duoc
thé hién trong hinh 1.1.
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Hinh 1.1. So dé tdi trong tac dong lén mo
cau (TCVN 272-05)
1.2 Cdc chuyén vi ciia mé cau
Trong phan tich hinh hoc ctia mo6 cau cac loai
chuyén vi cua mo cau co6 thé chia l1am hai loai:
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sy dich chuyén va xoay. Pdi voi cac két ciu  vi ngang khong déu theo phuong ngang cau.
khong gian 3 chiéu nhu mé cau thi c¢6 3 dang dich Theo co ciu lam viéc ciia md cau thi ta co
chuyén va 3 dang xoay (Bazynski J. etall, 1999):  thé phan ra cac loai chuyén vi co ban nhu sau,

> Chuyén vi thiang dung déu do lan déu cia  bao gdm (Lyszkowicz A):
bé mo.

> Chuyén vi thang dimg khong déu do lun
khong déu ciia bé m theo phuong ngang cau.

> Chuyén vi thang dimg khong déu do lin
khong déu ciia bé md theo phuong doc cau.

> Chuyén vi ngang cia mé theo phuong doc
cau.

> Chuyén vi ngang ciia md theo phuong
ngang cau.

> Chuyén vi dimg khong déu két hop chuyén

vi ngang khong déu theo phuong doc cau.
> Chuyén vi ding khong déu két hop chuyén

Hinh 1.2. Chuyén vi géc ciia mé cau tao boi
tong hop cdc chuyén vi

Loai chuyén vi

Nguyén nhan dan dén chuyén vi

Chuyén vi theo phuong
thang dtng (lan déu)

do bé mo lin va dan dén thay doi cao d¢ trac doc cua cau, tao nén
cac go khi xe 1én cau.

Chuyén vi goéc theo hai
phuong - sang bén canh
va d6 veé phia trudc mo

do lin khong déu cua bé mo, dan dén thay d6i cao do cua trac doc va
lam thay do6i di€u kién lam viéc ctia goi trén mo (hinh 1.3)

Chuyén vi doc theo
phuong doc cia cau song
song voi trac doc cla cau

do ap luc cuia dat dip sau mo tic dong 1én tuong than md, dan dén
thay doi cao d6 cua trac doc cau, tao nén go ¢ khu vue khe co dan va
lam khép céc khe co dan lai.

Chuyén vi ngang vudng
goc véi trdc doc cua cau

Do 4p lyc ctia phan tu tir non 1én md khong déu, hay do lin khong
déu ciia mé theo phuong ngang ciia cau, dan dén thay doi tric doc
clia cau, va lam thay ddi vi tri ciia gbi ciing nhu diéu kién lam viéc
cua gbi cau.

Chuyén vi tong hop

Chuyén vi cua mo tao boi td hgp cac chuyén vi khac

2. CAC GIAI PHAP PO PAC CHUYEN VI
2.1 Po dac lin déu ciia mod
Gia tri lun trong qué trinh do dac md 1a mot

trong nhiing thong tin quan

nhiéu cach do dac d6 1in cua mo cau, vé€ co ban
thi duogc chia thanh cach nhom sau (Bazynski J.

et all, 1999):

» phuong phap dia ky thuat

> phuong phép tric doc
> phuong phép ddng hd

> phuong phép 4p dung chénh léch ap suat

» phuong phap quét laser

2.1.1 Phuwong phap dia ky thudt
Mot trong nhitng nhom phuong phap do dac
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d6 Itn cua cong trinh hay dugc ap dung nhat 1a
phuong phap dia ky thuét. Cong tac khao sat dia
ky thuat dugc thuc hién voi cac cong trinh bét
dau tir bude khao sat, thiét ké, dé nim dugc cac
chi s6 co 1y ctia dt nén nham tinh toan muc do
lan cua cong trinh. C6 rat nhiéu phwong phap
dia k¥ thuidt duoc ap dung, nhung vé co ban
duoc chia lam hai dang: thuc hién trong phong
thi nghiém va tai hién truong.

2.1.2 Phirong phdp trdc doc

Nhém phuong phép thtr hai 1a nhém do cao
do tric doc cling 1a nhom duoc ap dung nhiéu
trong do dac lun ctua cong trinh. Phuong phap
nay cho phép xéac dinh cao d¢ cua cac diém do

trong nhat. Co rét
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dac, nén phuong phap nay cho phép ap dung ca
trong do dac va quan tric. Chung ta c6 thé chia
nhém nay nhu sau (Muszynski Z. Rybak J., 2011):
» phuong phap hinh hoc (geometric method),
» phuong phap luong giac (trigometric method),
» phuong phap khi ap (barometric method),
» phuong phap thuy tinh (hydrostatic method),
» phuong phap v¢ tinh (satelite method).
Phuong phap hinh hoc (geometric method)
Phuong phap nay tng dung mot cach thic do
rat don gian, do 1a xac dinh cao dd trén cac mia
cdm bang cac may thity binh (hinh 2.1). C6 rat
nhiéu loai may thay binh c6 thé ap dung cho
phuong phap (hinh 2.2).
mia

IOW may thiy binh oP

Chénh 1&ch d9 cao
AH=0W-OP

Hinh 2.1. Phuong phdp hinh hoc do dac bang mdy
thuy binh

AH,

AL
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Mat phang so sanh

Hinh 2.2. Mt s6 hinh anh cdc loai may thiy
binh, (tinh tu trdi sang): may thuy binh quang
hoc HP 132, may thuy binh laser Topcon RL-
SV25, may thuy binh dién tir Leica DNA 03.
Phuong phap nay cho phép nhan dugc cac
két qué chinh xac, nhung can duoc chuin bj rat
ky ludng trudc khi thyc hién do dac, & dam bao
d6 chinh xac.
Phuong phap lugng gidc (trigometric method)
Phuong phap lugng giac cho phép do dac cao
do cac diém khong can cic mia. Trong trudng
hop nay can phai 4p dung may kinh vi tich hop
chirc nang do khoang cach va do goc - hay con
goi la may toan dac (hinh 2.4). Phuong thuc do
dugc thé hién & so d6 hinh 2.3 (Muszynski Z.
Rybak J., 2011).

Hinh 2.3. Phuong phap luong giac va may kinh vi — (tw trai sang) Topcon DT-205, laser DT-207L

TRUNG TAM
QUAN TRAC

Hinh 2.4. Vi du hé théng quan trac bang may toan dac cia Leica TM30 + thau kinh GRZ 122

94 KHOA HOC KY THUAT THUY LOI VA MOI TRUONG - SO 51 (12/2015)



Phuwong phap khi ap (barometric method)

Pay 1a mot phwong phap rat it duoc ap
dung vi coéng tac chuan bi va thao tic kho
khéan, phuc tap. Phuong phap nay ap dung
nguyén 1y giam ap suat khi do cao ting lén.
Nhung cac diéu kién gia thuyét cho phuong
phap nay thuong khong duogc dap tng, khi ti
s6 thay ddi cta cot thuy ngan ddi voi sy thay

khéng khi
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ddi cua cao do 14 0.01% (Karsznia K., 2014).
Phuwong phap thiiy tinh (hydrostatic method)
Phuong phéap nay dugc ung dung kha rong

rdi trén thé gidi nham xac dinh cao do - do

chinh 13 nguyén tic binh théng nhau - x4c dinh
su chénh léch vé thé tich cia hai binh thong
nhau qua mot dng ndi & hai cao d6 khac nhau

(hinh 2.5) (Karsznia K., 2014).

~ONG NHUA PCV (25mm)

- ONG NHUA PCV (25mm)

Hinh 2.5. Phirong phdp thuy tinh va So dé lap dat thiét bi cam bién ddy rung

va cac phao thép nam trong éng chat long

Phuong chinh xac hon d6 1a ap dung cac
phao thép treo trén cac day thép nhd, khi muc
nude thay d6i thi ap suit tic dong 1én phao
thép s& thay doi, din dén luc cing cua cac day
thép nho thay doi lam thay doi tan sb rung cia
cac day thép do. Va tan sb rung nay ding dé do
su thay doi cua cao do. Trong bién phap nay
can phai c6 mot vi tri so sanh voi cao d6 khong
thay d6i (hinh 2.6). Bang phwong phap nay
chiing ta c6 thé ap dung ca trong quan tric lun
cac md cau.

Phwong phap vé tinh (satelite method).

Phuong phap nay 4p dung cac hé thong dinh

@\

Vi tinh 1

Tram thu GPS
€3 dinh

vi toan cau GPS hay GLONASS dé xac dinh do
lun cda cong trinh. Trong phuong phap nay ta
phai dit ¢ vi tri can do dac cac thiét bi thu tin
hiéu vé tinh goi 13 tram luu dong (dé do dac) —
rover station, ngoai ra ciing can thiét 1ap tram
thu tin hiéu so sanh & vi tri khong bi anh huong
lan goi 1a tram cb dinh (dé so sanh) — reference
station. Do dac bang phuong phap nay cho phép
chung ta thuc hién trong moi diéu kién thoi tiét
va moi thoi diém trong ngay va cé thé ap dung
dugc trong quan tric lién tyc. Nhung phuong
phap nay doi hoi phai mua nhimg thiét bi dic
biét va dat tién (Lwong Minh Chinh, 2014).

5 -h' Y

Hinh 2.6. Po chuyén vi bang hé thong GPS va cdc thiét bi thu tin hiéu GNSS ciia Leica
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2.1.3 Phurong phdp cam bién dong ho

Phuong phap nay ap dung cac cam bién dong
hd co hodc cam bién dong ho dién ta. Pé ap
dung bién phap nay ta can phai thiét lap mot
tam thép mong bang phang gan mit dat, sau do
lap cam bién dong hd vao qua mot thanh nam
cham. Trén bé mat dat can phai thiét 1ap mdt vi
tri so sanh ciing bing mot tAm thép va mot dau
do ctia cam bién dong ho s& phai cham vao tim
thép o vi tri so sanh d6. Moi su chuyén dich theo
phuong thang ding cia md cau s& duge thé hién
qua kim chi ctia cam bién dong hé (hinh 2.7).

Hinh 2.7. Cam bién dong ho

2.1.4 Phwong phap do ap dung chénh léch
dp sudt

Phuong phap nay cho phép do lun ciia mb qua
hé théng cam bién do ap suat két ndi voi mot
binh chit long dugc lap dit trén nén dat on dinh.
Cam bién dugc lap véi binh chat 1ong bang hai
ong song song. Sy thay doi ap suat trong 6ng s&
duoc cam bién x4c nhan va thé hién bﬁng sur
chénh 1éch cao d6 giita diém do dac va diém so
sanh (hinh 2.8) (Karsznia K., 2014).

Typical instaliation of a Vibrating Wire Liquid Settiement System.
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Hinh 2.8. So d6 do dac lim dp dung phwong
phap chénh léch ap sudt

2.1.5 Phuong phap quét laser

Phuong phap nay dua trén co sé thu thép cac
tin hiéu laser phan lai tir diém phat. Thiét bi s&
thu thap ca thoi gian phan lai cua tin hi¢u laser
cling nhu goc phan lai cua tin hiéu dé xac dinh

khoang cach ciing nhu vi tri ciia két cau trong
khong gian. Phuong phap nay c6 mét uu diém rat
16n @6 1a do chinh xac cao, thuc hanh nhanh va
rat hidu qua. Phuong phap quét laser rat don gian
va tu dong bang thiét bi nhu hinh 2.9, nhung
cong tac chuan bi ban dau va hiéu chinh két qua
sau khi quét méi mat nhiéu thoi gian. Ciing vi 1y
do nay ma giai phap it dugc ap dung trong quan
trac md tru cau, khi ma cong suit tinh toan cua
hé théng may tinh hién dai chua dat dugc tdc do
can thiét. Pay ciing 1a mot trong nhitng phuong
phap t6n kém nhét (Karsznia K., 2014).

Hinh 2.9. Thiét bi quét laser FARO

2.2 Lun khong déu ciia mo

Céc chuyén vi ciia mé theo phuong thang
ding khéac nhau & cac vi din dén md bi lun
khong déu. Diéu nay co thé xdy ra theo hai
phuong: theo phuong doc cia ciu (theo hudng
di chuyén cua xe) hoic theo phuong ngang ciia
cau (vudng goéc v6i hudng di chuyén cua xe).
Dé gian tiép xac dinh lan khong déu ciia md ta
¢6 thé ap dung nhimg phuong phap tuong tu
nhu trong xac dinh lan déu ctia md. Nhung khi
d6 cong tac do dac phai dugc thuc hién & cac vi
tri khac nhau, quanh bé mb dé xac dinh g6c
xoay cta ca md. Ngodi ra cling c6 mot sd bién
phap tryc tiép xac dinh chuyén vi goc cia md
cau bang hai dang thiét bi, d6 la: bang cam bién
goc nghiéng hay cac inclinometer (Godlewski
T.), (Karsznia K., 2014).

2.2.1 Po dac vmg dung cam bién géc nghiéng

Cam bién goc nghiéng 1a thiét bi dé do goc
nghiéng ctia két ciu/ cong trinh, phuong thirc do
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dua trén co so luc h?ip dan cua trai dat. Hién nay
trén thi truong co rat nhiéu dang thiét bi loai
nay, tir nhimg dang don gian nhat toi nhiing
thiét bi dién tr phirc tap dugc dung trong quan
su, c6 ddy du kha ning dé ung dung vio trong
hé thong quan tric cong trinh. Ngoai ra gan day
moi xuét hién nhiing thiét bi hién dai moi dua
trén cong nghé MEMS (Luong Minh Chinh,
2015) (hinh 2.10).

Hinh 2.10. Cam bién géc nghiéng Sisgeo MEMS
tiltmeter SSMA

2.2.2 Po dac b&ng cdac cam bién do do
nghiéng (inclinometer)

Inclinometer duoc ap dung rat rong rii trong
dia ky thuat. Phan 16n cac thiét bi do do
nghiéng (inclinometer) yéu cau phai do tai chd
bén trong cong trinh (in situ) bang cac thiét bi
chuyén dung. Cac thiét bi inclinometer co thé
tmg dung duoc vao trong hé thdng quan tric
lién tuc cua cong trinh cau bang cach dit cac
thiét bi nay vao trong mot dng quan trac va két
nbi voi thiét bi thu thap dir liéu cta hé thong
(Muszynski Z. Rybak J., 2011), (Karsznia K.,
2011), (Karsznia K., 2014) (hinh 2.11).

T b Al

Hinh 2.11. So' @6 hoat dong cua inclinometer
va cach thite doc dir liéu tir inclinometer

2.3 Po dac chuyén vi ngang

Mot trong nhiing nhiém vu cua md cau 1a
khang lai ap luc ctia dat dap sau md, tranh cho
dét tran vao dim cau. Chinh vi thé md cau chiu
ap luc ngang cua dat sau md, ap luc cua hoat tai
chat thém sau md. Néu nhu md cau c6 chuyén
vi ngang 16n vé phia dam cau s& lam giam do
mé cua khe co gidn, dong thoi tao mot goc xoay
v6i truc xoay & khe co gidn. Dé sém phat hién
va ¢ thoi gian dé xtr Iy cac hién tuong trén ta
c6 thé ap dung cac thiét bi nhu: cam bién do d6
mé cua khe co gidn hay cam bién do ap lyc cua
dat dap 1én két cau.

2.3.1 Cam bién do do mé khe co gidn

La cam bién duoc lip & giita md va két cau
phan trén cua cau (dam cdu) va c6 kha ning do
dugc do mo cua khoang cach giita hai két cu
nay. Két qua do duoc can phai tinh dén anh
hudng cua nhiét d9, vi dudi taic dong cia su thay
d6i nhiét do trong ngay két cdu phén trén cua cau
cling c¢6 su bién dang lam thay d6i d6 mé cua khe
co gian (hinh 2.12) (Karsznia K., 2011).

2.3.2 Po dac dp lyc cia ddt dap 1én két cau

Dé giam sat va do dac cac tai trong ngang tac
dong 1én mb ta co thé ap dung mot loai thiét b
chuyén dung do dac ap luc cua dat dap sau md
1én két cAu mo. Thiét bi nay can duoc lép dat
trong qué trinh thi cong mb & mit sau cua tudng
than md. Sau khi lap day dat ddp sau md s&
khong con kha nang tac dong hay thay thé khi
thiét bi c6 su c¢d, vi vay cong tac 1§1p dat va
chuén bi cin dugc thuc hién hét stc chit ché
bdi cac nhan sy chuyén nghiép (Godlewski T),
(Karsznia K., 2014).

hHAAALYR

Hinh 2.12. Thiét bi do do mé khe co gian
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3. QUAN TRAC CHUYEN VI

3.1 Quan tric va do dac dinh ky

Nhiing phuong phap do dac dugc néu & phan
trén c6 thé phan lam thanh hai nhom, mot 1a
nhom é&p dung trong cong tac do dac dinh ky,
cac phuong phap néu ¢ muyc 2.2 c6 thé duogc ap
dung trong hé thong quan tric cau lién tuc
(BHMS - Bridge Health Monitoring System).
Cén phai hiéu rd hai khai niém "do dac dinh
kp" va "quan tric lién tuc", trong 46 "quan
tric lién tuc” co thé hiéu 1a cac cong tic nhim
td1 muyc tiéu phat hién cac mbi de doa dén cong
trinh. Sy khac biét giit quan tric lién tuc va do
dac kiém tra dinh ky duoc thé hién ¢ hinh 3.1.

Can phai xéac dinh trudc cac mdi de doa cb
thé xdy ra dé thiét 1ap hé thdng quan tric thich
mg. Vi thé h¢ thong quan tric can phai c6 hai
ciu phan chinh - hé thong thiét bi giam sat va
hé théng canh bao (Lwong Minh Chinh, 2015).
Hé thdng quan tric vé co ban c¢6 nhiém vu xéac
dinh trang thai nguy hiém trudc khi xay ra cac
hu hai khong mudn va khoéng c6 nhiém vu
giam sat cac hu hai da xay ra ma c6 nhiém vu
phat hi¢n, canh bdo khi cdc nguy co hu hai
vugt qua cac ngudng di duogc thiét lap thiét lap
dé sém co cac bién phap phong ngira hiru hiéu
(Luong Minh Chinh, 2013).
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Hinh 3.1. Sw khdc biét gitta quan trdc lién tuc
va do dac dinh ky

TAI LIEU THAM KHAO

3.2 Cac tiéu chi luya chon phwong phap do
dac phuc vu hé thong quan tric

Hé théng quan tric nhu néu ¢ muc 3.1 phai
dat dugc cac ti€u chi co ban sau day (Luong
Minh Chinh, 2014), (Lvong Minh Chinh, 2015):

» Ty dong thu thap dir ligu. Khong 1€ thude
vao phuong phép do dac chuyén vi md cau, cac
thiét bi cam bién phai do dac mot cach lién tuc va
tw dong trong nhitng khoang thoi gian nhét dinh.

» Luu trir dir liéu va cho phép truy cép on-
line. Mot phan khong thé thiéu cua hé thong la
kha ning thu thap va luu trir dit liéu tir cac thiét
bi cam bién va cho phép truy cép on-line vao dir
liéu thong qua mot giao dién phan mém riéng.

» Canh bao khi cac dir li¢u thu thap vuot
ngudng cho phép. Hé thdng phai tu dong canh
bao khi cic ngudng di dugc thiét 1ap trude cho
ting thiét bi bi vuot qua.

4. KET LUAN

Mb cau 1a mot két ciu phirc tap, truc tiép
chiu cac t6 hop tai trong 16n tir két ciu phan trén
trong qua trinh khai thac cling nhu tai trong do
ap luc cia dat dap sau md. Do d6 cong tac quan
trdc md cau trong qua trinh khai thac 1a hét strc
can thiét, nham sém phat hién cac chuyén vi va
bién dang c6 thé dan dén giam kha ning lam
viéc ctia két cdu md noi riéng va ca cong trinh
cdu noi chung. Trong bai bao tac gia thong keé,
giéi thiéu cac phuong phap do dac quan tric
chuyén vi ctia md cau nham dua ra céac giai phap
hitu hiéu c6 thé ap dung trong hé thong quan
tric cong trinh cau BHMS (Bridge Health
Monitoring System) phuc vu cong tac quan tric,
giam sat va khai thac cong trinh cdu mot cach
hiéu qua, giam thiéu tdi da cac rui ro c6 thé xay
ra dong thoi toi uu hoa cong tac duy tu bao trinh
cong trinh mot cach hop 1y, kéo dai tudi tho cia
cong trinh cau (Luong Minh Chinh, 2014),
(Lwong Minh Chinh, 2015).
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Abstract:
METHODS OF MEASUREMENT
AND MONITORING ABUTMENTS DISPLACEMENTS

This paper presents the methods and solutions to measurement and monitoring displacements of
abutments being applied worldwide. Abutment is a complex structure, directly under the huge load
combination from the superstructure on the extraction process as well as by the pressure load of the
fill behind abutment. Design of abutment is very important, because every motion and deformation
of abutment will impact significantly on the structure during exploitation and operation. In the
article the author introduce statistical methods of measurement and monitoring displacements of
abutments in order to devise effective solutions can be applied in monitoring systems for bridge -
BHMS (Bridge Health Monitoring System) to minimize the risks which may occur at the same time
optimizing the maintenance maintain the works in a reasonable manner, prolonged longevity of
bridges (Lwong Minh Chinh, 2014) (Lwvong Minh Chinh, 2015).

Keywords: Abutments, displacements, monitoring, measurement, BHMS.
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