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Tém tat: Bon chira xdng déu la loai bon cé két
céu bang kim loai va thuong cé dang hinh tru ding.
Trong qua trinh thi céng ciing nhw trong qué trinh
str dung, bén co thé bj nghiéng, Iun, vé bén bj 16i,
I16m, méo... c6 thé cén tré hoat déng dbi véi méi ndi
ctia bén hodc phé v két cdu cda bén dan téi lam
héng bén. Do dé, bén chira xdng dau can duoc
quan trdc va danh gia hién trang thuong xuyén dé
cénh béo sém céc rui ro c6 thé xay ra. Bai bdo nay
trinh bay gidi phdp danh gié hién trang bén chira
xdng déu bdng céng nghé 3D laser scan. Két qua
thurc nghiém déi véi mot bén chira déu & thurc té sén
xuét cho thdy céng nghé 3D laser scan khong
nhiing cho biét d6 nghiéng va huwéng nghiéng téng
thé cta bén ma con cho phép theo déi toan bé vé
boén vé sw bién dang mét cach chi tiét va truc quan.

Tw khéa: 3D Laser Scan, bon chira dau xdng
dau.

Abstract: Oil tank is a type of tank with a metal
structure and usually has a cylindrical shape. During
construction as well as operation, tanks may be
tited or subsided, the tank shells can be concave,
convex and distorted, etc. which may prevent the
operation of the tank floating roof or damage the
tank structure. Therefore, oil storage tanks need to
be regularly monitored and assessed to provide
early warning of possible risks. This article presents
a solution to monitor the tilt and evaluate the current
condition of oil tanks using 3D laser scan
technology. Experimental results for an oil tank in
actual production show that 3D laser scan could not
only provide data of tilt value and major tilt direction
but also allow to monitor entirely tank shell
deformation in a detailed and visual way.

Keywords: 3D Laser Scan, oil tank.
1. Dat van dé
Hién nay & Viét Nam c6 nhiéu t6 hop nha may

loc héa dau nhu: Dung Quét, Nghi Son, Long Son,
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cung v&i dé la nhiéu kho bdn chira diu c6 quy dinh
rat cao v& do an toan. Khi do v& hoan cong hodc
kiém tra dd nghiéng cta cac bdn chra xang dau
hinh try dirng thwdng dat ra bai toan xac dinh tham
sb hinh hoc (toa do tam, ban kinh), d6 1i, Idm, méo
(néu cd) cltia vé bdn. Do dic diém két cu kin cla
bdn chira diu hinh try dng nén da sb cac truong
hop khéng co diéu kién tiép can hoac théng hwéng
ngdm dén tam boén. Khi do gidi phap truyén théng
hay ap dung la phwong phap do toa dé bén ngoai
[4, 7] tai cac diém don 1& trén than bdn dé tinh toan
xac dinh gian tiép toa do6 tam, ban kinh cta bén.
Nhwoc diém cla phwong phap truyén thdng 1a thuc
hién do toa dd dén cac diém don 1& bd tri trén cac
vong ddng cao nén rat khoé khan trong viéc xac dinh
do 16i, 16m cta vé bodn. Trong khi d6 céng nghé 3D
laser scan cho phép thu thap di liéu hoan chinh va
chi tiét 3 chiéu (3D) cla cac dbi twong mot cach
nhanh chéng. Két qua quét laser s& cho cac dam
may diém va tir dé xay dwng dwoc mé hinh 3D, c6
thé truy cap nhiéu dir liéu qua céac file ban vé va
hinh anh triec quan. Do dd, nghién clru (rng dung
céng nghé quét laser m&t dat vao xac dinh dd
nghiéng bdn ch*a xdng dau ciing nhw khado sat dé
phan tich toan dién bdn chira xang dau 1a rat can
thiét, nham dap (rng yéu cau vé tinh cép thiét cla
s6 liéu, d6 chinh xac ciing nhw 4p dung manh mé
dwa cdng nghé 4.0 vao khai thac nham tiét kiém vé
thoi gian, nhan cong va nang cao do tin cay cta dir
liéu thu thap duoc.

2. Phwong phap truyén théng xac dinh dé
nghiéng bén chira xang dau

Phwong phap truyén théng thuong dwoc st
dung dé xac dinh dd nghiéng cta cac bdn chra
xaéng dau 1a phuong phap do toa d bén ngoai bang
cac may toan dac dién t&r c6 ché do do laser. Noi
dung cla phwong phap dwoc thwe hién nhw sau [4,
71
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a) Trén méat dat xay dwng mét mang lwdi khdng
ché bao quanh bén dau (hinh 1 - A, B, C, D, K |a
cac diém khéng ché), sb lvong diém khdng ché
dwoc xay dwng phai di dé do ngdm dén cac diém
danh dau cb dinh trén than bdn. Toa dd va dd cao
cta cac diém khéng ché dwoc xac dinh trong hé toa
dd, do cao thi cong cong trinh hoac mét hé gia dinh.

b) Danh d4u (ho&c gan méc quan trac) tai vong do
& sat chan bén (cac diém do phan bb déu trén chu
vi clia bdn), sé diém do tbi thiéu 1a 04 diém dé xac
dinh toa d6 tdm va ban kinh tai vong do theo
phwong phap sb binh phwong nhd nhét.

c) Lan lwot dat may toan dac dién tl tai cac diém
khéng ché, nhap toa d6 va do cao cla diém dat
may, dinh hwéng may theo toa dd cla mot diém
khdng ché khac.

d) Khéi dong ché do xac dinh toa dd khong gian 3
chiéu va ngdm may vao diém do & vong sat chan

Hinh 1. Bén chira d4u hinh tru dimg

3. 'ng dung céng nghé 3D laser scan xac dinh
dd nghiéng va danh gia hién trang bén chia
xang dau
3.1 Gi&i thiéu chung va nguyén ly hoat déng cua
may Scan 3D

Laser Scanner mat dat (Terrestrial Laser
scanner) la dang cong nghé thu thdp di liéu tw
dong, véi két cdu gdbm 2 motor quay theo chiéu
ngang va chiéu doc, giup sensor clia may thu dwoc
tin hiéu ti tit ca cac hwéng cta cac ddi twong trong
khong gian. Nguyén ly hoat déng ctia may quét 3D
mat dat 1a s& dung tin hiéu Laser d& do khoang
cach tlr may quét dén dbi twong, tai thoi diém may
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bdn theo cac vi tri da dwoc danh d4u, xac dinh toa
do X(l)A ) y(l)A, H(l)A .

e) Pwa 6ng kinh 1én cao dan va do toa dd cho dén
khi H?, = HY, + Ah trong d6 Ah = 5m, 10m hoac
I&n hon tuy theo yéu cau cta co quan thiét ké, do
cac gia tri x?, , y@4 H@, va I1an lvot 1am nhw vay
cho dén hét chiéu cao ctia bon.

f) Chuyén may sang diém dwdng chuyén tiép theo
va lap lai cac thao tac nhw bwéc c, d va e nhu tai
diém A.

g) Dwa vao toa d6 cac diém duwoc do trén ting
vong, ap dung thuat toan tinh toan néu trong [4, 7],
xac dinh ra toa do tam x”¢ , y®c va ban kinh Ri ctia
vong do.

h) So sanh toa do x(i)c , y(i)c cla tirng vong th i so
véi vong géc & sat mat dat sé xac dinh dwoc do
nghiéng cla cbng trinh tai d6 cao twong (rng v&i
vong do thi i.

XYZe®e

Hinh 2. X4c dinh d6 nghiéng béng phuwong phép do
toa doé tir bén ngoai

bén mét tia (hodc chum tia) dén déi twong va nhan
tin hiéu phan héi, ddng thoi may sé do goc béng va
g6c dirng. T do, theo nguyén ly toa dé cwc, may
sé xac dinh dwoc toa dd X, Y, Z cla cac diém trong
khodng gian.

Trong may 3D Scanner khodng cach tir may
do dén déi twong duoc xac dinh theo nguyén ly do
xung (TOF — Time of Flight) hoac do pha (Phase
Shift). Thoi gian thwe hién scan mi tram may tw: 5-
10 phut (hodc c6 thé 1au hon tuy vao dd phan giai
dwoc lwa chon). Lwa chon dé phan giai cang cao,
thodi gian scan sé& lau hon, mat do diém cla di liéu
thu thap sé cao hon va chi tiét hon.
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3.2 Quy trinh do va xtr ly sé liéu

Do bdn chtra xing dau c6 két ciu hinh try, tai
mot vi tri d&t may khong thé quét hét toan bo than
bdn, nén trong phwong phap nay cling can xay
dwng cac diém khéng ché nhw phwong phap do toa
dod bén ngoai bang may toan dac dién ttr. Sau d6 st
dung may quét theo cac tram may da dinh sén tién
hanh quét toan bd bé mét bdn. Sé lwong tram may
quét tuy thudc vao yéu cau nhw dd chinh xac, mic
do chi tiét cha déi twong do, thé hién duoc day da
ddi twong do. Yéu td quan trong nhat can xem xét
khi xac dinh sé lwong tram may quét |a cac ving
chdng phu 1én nhau gitra cac tram quét. Mdi khu
virc quét phai chéng phi véi moét hodc nhiéu khu
virc quét khac d& dam bao két qua quét dat chét
lwong tét.

Khodng cach tr may quét téi déi twong quét:
Yéu té chinh khi xac dinh khoang cach tlr may quét
dén dbi twong quét 1a khodng cach cac diém trong
dam may diém. Viéc tdng d6 phan giai quét sé lam
tdng mat do diém, cho phép d&t may quét xa hon va
tang thoi gian quét. Viéc giam dé phan giai quét sé
lam gidm mat dod diém tlirc khoang cach gitra cac

Import data

diém sé tang lén, yéu cau dat may quét gan dbi
twong va giam thoi gian quét.

Hwéng ngdm tr may quét téi dbi twong quét:
Day la yéu t6 quan trong trong thu thap di liéu quét.
Can phai quét nhidu lan dé cé thé “loai bd” vat can
gitra may quét va ddi twong quét.

Goc tr may quét dén dbi twong quét: Chon vi
tri may quét ddm bao rang hai hodc nhiéu lan quét
chdng phl nhau. Chon cac géc thich hop cé thé
gidm sb lan quét yéu cau. Pat may quét & cac goc
so v&i dbi twong quét sé cung cip dwong ngam tot
nhat d& ndm bé&t céac chi tiét can thiét va dam bao
réang ban quét cé cac vung chdng pha.

Toan bé dir liéu thu dwgc tr qua trinh quét
duwoc x& ly bang cac phdn mém chuyén dung
(Magnet Collage, Trimble Realworks,...) cai dat trén
may tinh d& phan tich, danh gia dd nghiéng cla
bdn. Hinh 3 dé&n hinh 10 1a mot sé hinh anh thé hién
két qua xt& ly di¥ liéu quét 3D bang phan mém
chuyén dung.

Export

Scan
(GLS 2200)

X0 ly dir liéu
trén phan mém
Magnet Collage

Phén tich di¥ liéu
va bao cao

Hinh 3. X& ly di¥ liéu do bang phédn mém Magnet Collage

Hinh 4. Point Cloud data
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Hinh 7. Phan tich sé liéu va xuét két qua theo phuong doc than bén
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Hinh 10. Két qua phén tich xéc dinh bé mat hw héng cda bén
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Phan mém chuyén dung cé tinh nang phan
tich di liéu, tao mat cat tlr di¥ liéu do va di¥ liéu thiét
ké va div liéu cac chu ky do dé& dwa ra cac danh gia
va xuét bao cao két qua.

4. Thwe nghiém

Trong phan thwc nghiém nay, ching téi trinh
bay két qua do dac hién trang bé mat bdn va do
nghiéng dbi véi mot bdn chira dau thé (nhw hinh 1)
ctia mot nha may loc dau tai Viét Nam bang phwong
phap truyén théng va phwong phap 3D laser scan
dé danh gia wu nhwoc diém clia hai phwong phap.
Bon c6 chiéu cao khoang 23m va dudng kinh bon
khoang 89m, qua trinh do dac thwc nghiém duwoc
tién hanh vao ngay 25/6/2020.

4.1 Thwc nghiém quan trdc dé nghiéng theo
phwong phap do toa dé bén ngoai

Thwe nghiém dwoc tién hanh véi 03 vong do &
cac dd cao 0.20m, 10.20m va 19.70m. Mbi vong do
12 diém do phan bd déu trén than bén (diém do

dwoc bd tri nhw hinh 3), thiét bi si dung la may
toan dac dién t& TCR 1201". Toa dé tai cac diém do
& mdi vong do dwoc thé hién trong bang 1. Bang 2
la két qua danh gia d6 nghiéng & tam bén (gia tri do
nghiéng gi6i han theo thiét ké Ia H/200) [3].

DN-08

DN-09

DN-10
DN-06

DN-11

DN-12
DN-04

DN-02
Hinh 11. Vi tri cac diém do trén than bdn

Bang 1. Toa do cac diém do theo phuwong phép do toa do bén ngoai

Ten Toa d6 vong 1 Toa d6 vong 2 Toa do vong 3
diém X(m) Y(m) X(m) Y(m) X(m) Y(m)
do Do cao vong do H=0.20m Do cao vong do H=10.20m Do cao vong do H=19.70m
DN-01 9780.152 12336.740 9780.136 12336.768 9780.133 12336.774
DN-02 9770.447 12310.868 9770.406 12310.875 9770.377 12310.880
DN-03 9776.896 12285.873 9776.948 12285.949 9776.988 12286.015
DN-04 9796.155 12268.636 9796.131 12268.622 9796.126 12268.620
DN-05 9819.942 12264.726 9819.944 12264.717 9819.944 12264.721
DN-06 9838.910 12271.444 9838.812 12271.545 9838.711 12271.652
DN-07 9853.929 12287.475 9853.990 12287.338 9854.048 12287.210
DN-08 9859.487 12308.683 9859.460 12308.687 9859.398 12308.695
DN-09 9855.364 12327.738 9855.405 12327.766 9855.422 12327.779
DN-10 9843.397 12343.264 9843.371 12343.227 9843.324 12343.165
DN-11 9822.028 12352.958 9822.022 12352.925 9822.015 12352.879
DN-12 9800.379 12351.067 9800.378 12351.070 9800.372 12351.078
Bang 2. Két qué danh gié dé nghiéng tai tm cda bdn
A Béan . . - 5 D?
) Toa dbé tag;cua vong kinh bbé nghlen(gmt)al tam bon gigc’:;lﬁgg
STT | Vong do c?g \(/:gr?g vong do _ (m) | Panh
do (m) Theo [Theo trucl Tong /200 ga
X(m) Y(m) R(m) |.truc X Y hop
e(x) e(y) e €gh
vong 1 0.20 9814.958 | 12308.990 44.532 0.000 0.000 0.000 0.000
vong 2 10.20 9814.961 | 12308.998 | 44.528 | 0.003 | 0.008 | 0.009 0.050 bat
vong 3 19.70 9814.953 | 12309.002 44510 | -0.005 | 0.012 0.013 0.098 Pat
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T két qua thwe nghiém cé thé nhan thay rang,
phwong phap do toa d6 bén ngoai dé& xac dinh do
nghiéng ctia bon dau la dé thwc hién, tinh toan don
gidn. Do chinh xac xac dinh tam bdn phu thudc vao
s6 diém do toa do trén tirng vong va phu thudc vao
phan bd cac diém do trén vong tron [3, 7]. D6i voi
cac bdn dau cé dwong kinh 16n, bé mat 16i, 16m
nhiéu thi can phai tang nhiéu sb diém do dan t&i tén
nhiéu nhan coéng, déi khi lai khéng thé hién hét

duwoc do 16i, 16m cla vé bdn. Do d6, phuwong phap
nay phu hop xac dinh do nghiéng clia tam bon.

4.2 Thwe nghiém trng dung 3D laser scan

Qua trinh thwc nghiém dwoc thwc hién bang
may Trimble SX10 (Scanning total station), cac tinh
nang k¥ thuat co ban cia may Trimble SX10 dwoc
thé hién trong bang 3.

Bang 3. Tinh ndng ky thuat co ban cua may Trimble SX10 [11]

PO GOC

Do chinh xac do goéc

1” (0.3 mgon)

Hién thi géc (nhd nhét)

0.1" (0.01 mgon)

DO KHOANG CACH

D6 chinh xac

C6 guwong Tiéu chun 1 mm + 1.5 ppm
Do lién tuc 2mm+ 1.5 ppm

Khéng gwong Tiéu chudn 2 mm + 1.5 ppm

Pham vi do

Cé guong Guong don 1m-5500m

Khéng guong Thé Kodak White 1m-800m
Thé Kodak Grey 1m-450m

THONG SO KY THUAT QUET CHUNG

Nguyén tac quét

Quét dai véi lang kinh xoay trong 6ng kinh

Tbc do quét 26.6 kHz
Khoang céch gitra céc diém %25 mm, 12.5 mm, 25 mm or 50 mm @ 50
Trwdng quan sét 360° x 300°

Queét thd

Thoi gian quét: 12 phut

Full - 360° x 300° (géc ngang x goc dirng)

Mat d6: 1 mrad, 50 mm spacing @ 50 m

Queét tiéu chuan

Thoi gian quét: 6 phat

dirng)

Pham vi quét - 90° x 45° (g6c ngang x géc

Méat db: 0.5 mrad, 25 mm spacing @ 50 m

NGUONG PO

Nguyén tac

S dung céng nghé Trimble Lightning

Khoang cach

Thé Kodak White 0.9 m - 600 m
Thé Kodak Gray 0.9m-350m
Sai s6 khoéng céch

@ 50 m v&i hé sb phan xa 18-90% 1.5 mm

@ 120 m v&i hé sb phan xa 18-90% 1.5 mm

@ 200m vé&i hé sb phan xa 18-90% 1.5mm

@ 300m vé&i hé sb phan xa 18-90% 2.5mm

B chinh xac quét

Do chinh xac goc quét 5” (1.5mgon)
Do chinh xac vi tri diém 3D ctia 100m 2.5mm

Ngoai cac tinh nang ky thuat co ban nhuv &
bang 3, may Trimble SX10 con tich hop camera dé
chup &nh, cho phép chup anh tai chd khi quét. Co
thé nhan thay rang may Trimble SX10 la may toan
dac dién t&r c6 két hop quét 3D Scan. Do do, c6 thé
4p dung may nay vao quét 3D scan cho cac ddi
twong la cac bdn chiva xang dau hodc cac coéng
trinh c6 dang hinh tru khac nhuv silo chira vat liéu roi
(silo xi mang, silo chira nguyén liéu thirc an gia
suc),...

Tap chi KHCN Xay dung - sé 2/2022

D@ liéu thu dwoc tir qua trinh quét dwoc x& ly
bang phan mém Trimble Realworks. Két qua x ly
bang phdn mém Trimble Realworks cho phép phan
tich tébng thé bdn. Tuy nhién trong phan thuc
nghiém nay chi thé hién mot sb dir lieu két qua sau
khi xt ly bdng phdn mém Trimble Realworks d6 la:
théng tin chung cla bén (bang 4), dé nghiéng tai vi
tri do & vo bon doc theo than bdn véi cac mirc danh
gia phan tich theo méi han trén vé bdn (bang 5) va
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phan tich su thay dbi ban kinh & mét vong déng cao

(bang 6).

Bang 4. Théng tin chung cda bén

STT Théng sbé ctia bon Gia tri
1 Budng kinh bdn wéc tinh 89068 mm
2 Chu vi bon wérc tinh 279817 mm
3 Géc nghiéng ctia bon 0.03°
4 Huéng nghiéng clia bon tinh tir tram tham chiéu 335.14 °
5 Chiéu cao ctia bdn 22581 mm
6 S4 diém do (sb diém phan tich trén than bdn) 44
7 Binh hwéng cac diém do Ngworc chiéu kim ddng hd
8 Dung sai cho phép theo chiéu doc (chiéu ding) 100 mm
9 Dung sai cho phép vé do tron cia bdn 31 mm

T két quad & bang 4 nhan thay khi x ly sé liéu
bang phan mém Trimble Realworks s& cho chung ta
biét cac tham sb d&c trwng cta bén nhw: duong
kinh, chu vi, géc nghiéng, hwéng nghiéng, chiéu
cao cla bdn va cac théong sb khac do ngudi dung
cai dat (sb diém do trén 1 vong do, dung sai cho
phép theo chiéu drng, dung sai cho phép vé dd tron
cta bdn) dé phan tich danh gia cac tham sb vé do

nghiéng, dd léch ban kinh trén cac vong déng cao
doc theo than bon.

Hinh 12 1a hinh anh db thi thé hién d6 nghiéng
tai vi tri do & vo bdn doc theo than bon tai vi tri do
sb6 21 va sb 43. Bang 4 la trich xuat danh gia vi tri
do s 39 theo phwong dirng v&i cac mirc danh gia
phan tich theo méi han trén vé bén, dung sai cho
phép theo chiéu dirng trong trwéng hop nay dwoc
l4y bang 100 mm.

OUTSIDE Station 21 INSIDE

mpy
s 7
;

: iy

—{— Measured Points

Increment: 50.00 mm

Reference

Pass/Fail (Top): 100.00 mm

INSIDE Station 43 OUTSIDE

7
6 :
b

—{—— Measured Points

Increment: 50.00 mm

Reference

Pass/Fail (Top): 100.00 mm

Hinh 12. Bé thj thé hién do nghiéng tai vj tri do s6 21 va sé 43 & vd bén doc theo than bén

Bang 5. Panh gia vi tri do sé 21 theo phurong dimg

Diém do theo Vi tri danh gia Dung sai cho phép Do léch Danh gia so v&i dung sai cho
chiéu dirng Tinh theo méi han  |P6 cao (m) (mm) (mm) phép
7 M&i han 7 +2/3 20.56 +100.00 -109.80 Lén hon
7 Mbi han 7 +1/3 19.89 +100.00 -117.40 Lén hon
6 Mbi han 6 +2/3 18.25 +100.00 -88.23 Nhé hon
6 Mbi han 6 +1/3 17.28 +100.00 -84.08 Nhé hon
5 Mbi han 5 +2/3 15.29 +100.00 -68.20 Nhé hon
5 Mbi han 5 +1/3 14.28 +100.00 -54.55 Nho hon
4 Mbi han 4 +2/3 12.26 +100.00 -39.76 Nho hon
4 Mbi han 4 +1/3 11.25 +100.00 -32.13 Nhé hon
3 Mai han 3 +2/3 9.26 +100.00 -13.71 Nhé hon
58 Tap chi KHCN Xay dung - s6 2/2022




PIA KY THUAT - TRAC BIA

Diém do theo Vi tri danh gia Dung sai cho phép Do léch Danh gia so v&i dung sai cho
chiéu dirng Tinh theo mbi han |D6 cao (m) (mm) (mm) phép
3 Mbi han 3 +1/3 8.27 +100.00 -8.11 Nhd hon
2 Mbi han 2 +2/3 6.47 +100.00 8.28 Nhé hon
2 Mbi han 2 +1/3 5.67 +100.00 16.36 Nhé hon
1 M6i han 1 +2/3 4.05 +100.00 30.49 Nhé hon
1 Mb6i han 1 +1/3 3.24 +100.00 21.07 Nhd hon

Trén bang 5, gia tri d6 léch mang dau (+) la
nghiéng theo hwéng tir ngoadi vao tam boén va
ngwoc lai néu gia tri nay mang dau (-) la nghiéng
theo hwdng tr tdm ra ngoai.

Hinh 13 1& hinh &nh thé hién gia tri d6 l&éch ban
kinh tai mét vong déng cao trén than bén. Bang 6 la

2

=24.71
9.%1

37.75 19
20.86 20

725.6021 22

-40.08,

23 24

danh gia chi tiét trén mot mat cét co d6 cao bang
9.26m (vi tri méi han 3 +2/3), mat cat nay dwoc chia
déu thanh 44 diém dé tién hanh phan tich, danh gia
sy thay dbi ban kinh cta bon. Do léch cho phép vé
dd 16i, 16m clia vé bdn hay dd léch cho phép theo ban
kinh trong trwéng hop nay dwoc lay bang 31 mm.

1 44

3
— 2.71-
4 13.49 7.4915.7§2

1.09

"17.863.4121.97""

s e Measured Points

Increment: 50.00 mm

Reference Diameter: 89.09 m

Circumference:279.90 m

Pass/Fail(Top): 31.00 mm

Hinh 13. Gia trj dé léch ban kinh & vong déng cao 9.26m (tai vj tri méi han 3 +2/3)

Bang 6. Panh gia chi tiét trén mot mat cét cé dé cao bang 9.26m (vi tri méi han 3 +2/3)

.z . 1A . banh gia .z [D6 léch ban Panh gia .z A 1A . Panh gia
D('jeom Dk‘-lfr:‘ﬁc(t‘ntr’na)” (d6 lach gioi D('jeom kinh  |(d8 lech gii han la D('j%m Dk?n'ﬁc(?ntr’na)” (do 1&ch gisi han 1a

han 1a +31mm) (mm) +31mm) +31mm)
1 -2.71 Nhd hon 16 -57.31 Lén hon 31 54.28 Lén hon
2 -13.49 Nhd hon 17 7.45 Nhd hon 32 23.90 Nhd hon
3 -24.71 Nhd hon 18 37.75 Lén hon 33 -7.44 Nhd hon
4 -19.51 Nhd hon 19 20.86 Nhd hon 34 -22.09 Nhd hon
5 8.50 Nhoé hon 20 -25.60 Nho hon 35 -3.63 Nho hon
6 45.33 Lén hon 21 -40.08 Lén hon 36 12.73 Nhd hon
7 49,95 Lé&n hon 22 -17.86 Nho hon 37 -8.03 Nho hon
8 20.21 Nho hon 23 8.41 Nho hon 38 -27.23 Nho hon
9 -3.55 Nho hon 24 21.97 Nho hon 39 -14.89 Nho hon
10 -2.95 Nhd hon 25 1.09 Nhd hon 40 -3.75 Nhd hon
11 14.95 Nhd hon 26 -27.45 Nhd hon 41 5.25 Nhd hon
12 46.98 Lé&n hon 27 -35.65 Lén hon 42 -12.32 Nho hon
13 67.11 Lé&n hon 28 -17.52 Nhé hon 43 -15.73 Nhé hon
14 8.90 Nhé hon 29 17.19 Nhé hon 44 -7.40 Nhé hon
15 -56.13 Lén hon 30 58.36 L&n hon
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T bang 6 nhan thay, khi phan tich ban kinh cac
diém trén mot vong c6 cung dd cao sé dwoc gia tri
do léch ban kinh tai cac diém do va xac dinh dwoc
do 16i, 18m cla vé bdn. So sanh gia tri d6 léch nay
véi gia tri do léch cho phép dé xem do 16i, I6m cla
vé bdn cé dat yéu cau hay khong, tr d6 danh gia
dwoc hién trang ctia bdn dé cé bién phap chinh stra
cling nhw stra chira kip thoi.

T thywe nghiém & trén chdng té6i nhan théy, trng
dung cong nghé 3D laser scan vao thyc hién khao
sat bdn chra xang diu khéng nhirng cho biét do
nghiéng va hwdng nghiéng téng thé cia bén ma
con cho phép theo d&i toan bd vé bdn vé sw bién
dang, phan tich do thdng ding téng thé cutia bon,
phan tich khoang cach theo ban kinh dé cac ky sw
c6 thé hiéu dwoc sy thay ddi theo phwong thang
dirng cla thanh bén, cho phép phan tich toan dién
bdn. V&i cac thiét bi quét laser hién nay tich hop
céng nghé cao, cé thé thu thap céac tri do nhu mot
may toan dac dién t&r d6 chinh xac cao va thwc hién
quét laser téc dd cao, c6 thé chup hinh anh tai chd
bang tinh nang quét laser 3D. Théng tin trwc quan
nay cung cap hoé so vé cac khu vuc duwoc khao sat
va cé thé dwoc st dung dé giam sat hodc kiém tra
chét lwong codng viéc da thwe hién. So sanh hang
triéu diém gitra hai [an quét trong mot khoang thoi
gian dai cé thé lam ndi bat cac khu vuc da xay ra
thay doi.

5. Két luan

Ung dung coéng nghé 3D laser scan trong viéc
danh gia hién trang cac bdn chira xéng dau khong
nhirng cho biét d6 nghiéng va hwéng nghiéng téng
thé clia bén ma con cho phép theo ddi toan bo vd
bdn vé sw bién dang. Do d4, cé thé nhan thdy ap
dung coéng nghé 3D laser scan dem lai hiéu qua cao
hon nhiéu so vé&i ap dung céng nghé do dac truyén
thdng do cong nghé nay cho phép danh gia hién
trang, xac dinh b& mat hw héng cta bdn mét cach
chi tiét va truc quan.

Vé&i nhitng wu thé vwot trdi cha minh, céng
nghé quét 3D can dwoc nghién ciu (rng dung vao
quan trac, do dac hién trang cac cong trinh hinh
tru c6 chiéu cao Ién nhw 6ng khéi, silo chira vat
liéu roi cling nhw cac ddi twong cong trinh khac
dé dwa ra nhiéu phuong an &ng dung céng nghé
nay trong linh vwc quan tréc, do dac hién trang va
kiém dinh cong trinh.

60

TAI LIEU THAM KHAO

1. V0 Ngoc Ding (2016). Nghién ctu &ng dung cdng
nghé quét laser méat dat gidm sat qua trinh dich
chuyé&n d4t da va bién dang phuc vu dy béo va canh
bao sat 1& bai thai, H6i nghj khoa hoc ky thudt mé
toan qudc 14n ther 25, Ha N6i.

2. Pham Trung Diing (2021). Nghién ctu kha nang &ng
dung may quét scan laser 3D trong cong tac quan
trdc chuyén dich ngang cong trinh. Béo céo téng két
dé tai NCKH cép co s& ndm 2021, Truong Pai hoc
M3 - Bja chét.

3. Tran Ngoc Dong (2021), “Giai phap quan trac do
nghiéng cac bdn chira dau hinh try dng”, Héi nghj
khoa hoc quéc gia vé cong nghé dia khdng gian trong
khoa hoc tréi dat va méi trirong. NXB Tai nguyén —
Méi triromg va bén d6 Viét Nam, Ha Noi.

4. Tran Khanh, Nguy&n Quang Phic (2010). Quan trac
chuyén dich va bién dang céng trinh, NXB Giao théng
Vén tai, Ha Néi.

5. Nguyé&n Hoai Nam, Nguyé&n Xuan Long, Nguyén
Van Hung (2021), “Ung dung céng nghé 3D laser
scan trong cac dy an quan trdc kiém dinh bén
chra x&ng dau”. Tuyén tdp bao céo Héi nghj Khoa
hoc can bo tré - Vién KHCN Xay dung - Lan thd XVI
—11. NXB Xay dung, Ha Néi.

6. Lé Bbuc Tinh (2018). Nghién ctru ¥ng dung céng
nghé quét laser mé&t dat trong tréc dia cong trinh. Bao
céo téng két dé tai NCKH cdp co s& ndm 2017,
Trirong Pai hoc M - Pja chét.

7. TCVN 9400:2012. Nha va cong trinh dang thap - Xac
dinh d6 nghiéng bang phuong phap tréc dia.

8. V. Badenko, A. Fedotov, D. Zotov, S. Lytkin , D.
Volgin, R. D. Garg, Liu Min (2019). Scan-to-BIM
methodology adapted for different application. The
International Archives of the Photogrammetry,
Remote Sensing and Spatial Information Sciences,
Volume XLII-5/W2, 2019 Measurement, Visualisation
and Processing in BIM for Design and Construction
Management, 24-25 September 2019, Prague,
Czech Republic.

9. API standard 653:2014. Tank Inspection, Repair,
Alteration, and Reconstruction.

10. ISO 17123-9:2018. Optics and optical instruments -
Field procedures for testing geodetic and surveying
instruments - Part 9: Terrestrial laser scanners.

11. https://geospatial.trimble.com/products-and-
solutions/trimble-sx10? gl.

Ngay nhén bai: 13/6/2022.
Ngay nhén bai stra: 13/7/2022.
Ngay chép nhdn dang: 13/7/2022.

Tap chi KHCN Xay dung - sé 2/2022


https://geospatial.trimble.com/products-and-solutions/trimble-sx10?_gl
https://geospatial.trimble.com/products-and-solutions/trimble-sx10?_gl

