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Abstract

By summarizing the principle of total station coordinate measurement and error analysis, a me-
thod of measuring deformation of large vertical oil storage tank is put forward. The workflow and
data analysis methods of measuring dimensional errors, such as roundness, verticality, con-
cave-convex deformation of tank, are summarized. Meanwhile, the detection methods related to
floating roof deformation are also discussed. The applicability and validity of the total station
coordinate measuring method for deformation inspection of vertical storage tanks are verified by
a practical engineering example. It provides a convenient and effective method for deformation
inspection of cylindrical vertical storage tanks in the future.
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Table 1. Estimation error of coordinate point position measurement for TS30 total station

5 1. TS30 (a2 R E G EER

5 W2 R B m myc/mm my/mm m./mm HVE
1 10 0.17 0.24 017
2 30 0.18 0.25 0.17
3 50 0.20 0.27 0.20
4 120 0.32 0.41 0.25
5 200 1.09 1.52 1.03
6 300 1.60 223 1.52
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Figure 1. Schematic diagram of observation coordinates
B 1. AR R EE

DOI: 10.12677/hjce.2018.76103 855 T ARTHE


https://doi.org/10.12677/hjce.2018.76103

WL 4%

3.2. YHRALIEFE

TR R T BT U, P RSO B SR B b i F R T E L, BRI £,

B 255, A ST 22 TSR 3 T f s Rk SR ) R A R 2= AT AT B[ 12] [13] [14]. A&
SCHPPZE T R BRI ARE AT T 22, BPFE T RCR A g R F SR 1T . sAh, W
ISR FEAN 7 B b (BB BT & FAE T 2] 0.01 mm.

WMCEIRAbRN: A(X,,Y,)s B(X,.Y,), REER: P(FRHEIHAKR), WEWE: o B(y=180-a-p),

R ESUNTVNE

! Y~ Va
Xg—X,

@, = tan

Qup=Cpp—C (2)
Qpp =0, +

HAUKE

an

c=(xp=x,) +(vs—vs)

i 3
sma, bzc.smﬂ

a=c-— -
siny siny

ARSI A5 P AR AN R -
Xp=x,+b-cosa,,
yp=y,+b-sina
P 4 AP 4)

Xp =Xp+a-cosog,

Yp = Ypta-sindg

1) B0 AT
R BII—BEA R x>+ % + D+ Ey+ F =0, ik SR K0 590 & BB MHE 007 5 AR R,

RS

M=Y" (& +y}+Dx,+ By, + F) (5)

4

oM oM oM

oD OE OF

NP NG Fe3oeE T FE 4, B EIHA:

Dzn 2+EZ yl+FZzl i le 13_211 lyl

DY xy+EY VA FY yi=- v =2 (6)

Z +EZ yl+nF——le Xi Zz lyl
RBFTREH(6)THAS D E. F FIAHNEUE, #Hﬂlﬁhﬂ%?@tﬂb%ﬁ?ﬂ(—%,—gjo
2) B RZETE
D E D*+E*—4F

WIS R Lt -2 -2, peegen [PEE 2 e

DOI: 10.12677/hjce.2018.76103 856 T ARTHE


https://doi.org/10.12677/hjce.2018.76103

WL 4%

P A A B Co R0 AR T B [ O A AR 23 85I R () S AR A, 0 b T BT o 5 2 B T 3000 5 0 - A5 Ml
EURRERZE, BERETETENKEE SRR ZIE LA HE, DEaateRR, 1if
FoREEmE 2.

AN%

Figure 2. Schematic diagram of roundness
error calculation
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Figure 3. Schematic diagram of measurement
and calculation of local concave and convex
deformation
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Figure 4. Schematic diagram of measurement and calculation
of verticality of tank wall
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Figure 5. Schematic diagram of deviation between escalator
and guide rail center
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Figure 6. Appearance of 100000 m® storage tank
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Figure 7. Internal state of storage tank
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Table 2. Detection results of appearance and deformation of No. 43 vertical storage tank

= 2. 43 SRR TGN R

\ il Jl
BERK o WK K o mn W e
PR SO Y B/ e LI LI P PO E;E BH Wi Gl FHE W e FHE WS
A mE S RE T o RE RE o e R o TN EEEE A L WHEE
FrifE i (%) brfE BEH L FH .
/mm  /mm /mm  /mm 7%/mm R ZE/mm R ZE/mm
/% 1%
H—JZ 50369 —35.502 0215 & 12298 —17.449 &
HJZ 66.807 —24.850 0229 & 4.074 10952
H=JF 58.507 —60.245 0297 7 10.954 —10.638 &
0.112 20396 Jt & 0.174 35355 7 0.075 15133 7%
HIZE 39.186 —66.129 0263 7 8.029 -15375 &
FT)ZE 35460 —40.726 0.191 7 8485 -7.388 &
HINE 61213 —2403 0159 &/ 0502 —12.788 &
Table 3. Detection results of floating roof deformation of No. 43 vertical storage tank
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i /ME/mm % XfH/mm % /ME/mm % XfH/mm fH/mm  {6/mm
A 0.041 0.008 0.024
B 0.018 —0.042 0.005
C 0.012 —0.051 -0.015
D 0.005 —0.049 —0.022
E —0.002 —0.049 —0.028 245 302 476 493 20 60
F —-0.017 —0.078 —0.051
G —-0.072 -0.124 —0.093
H —-0.079 —0.155 —0.109
m#EX 0039 0092 -0.014
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Figure 8. Sketch map of concave and convex deformation detection for floating roof footwall
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