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Remaining Capacity Evaluation of Corroded Belt Conveyor Support Structure

T H B — B Kk A &
Ryoichi KANNO Tomonori TOMINAGA

A T M OIE*
Kazumasa HISAZUMI

R fE BB
Yoshiaki SHIA

2 %

E, HEEMOELLICH ) RROFREHPBEEMNIZCRESNTEY, TOEERLHEE
EEBWICHEET S ENERE L - TV 5, MAHES (1K) TR, EXBEMORRATHBIIL A
NTHMEEEHREL T, TOBEMRERETEEN Y DVERNICFHAETX 2R MEAREED (e B
B O OEMRRBR RV 3 RTHIKE R L 7z FEM BT £ 17V, BEBMOEREMAFMERX, 45
WIS, NIVRIAARTEBLAEREMRE L EREFESGRUBLMEIC OV TOFHERM 2 |E L 7

Abstract

In recent years, accidents and damage to aging structures have been reported. Sudden collapse
has frequently occurred in typical industrial steel structures such as belt conveyor frames. It
becomes more important to evaluate residual strengths of the structures in a quantitative manner.
Nippon Steel & Sumitomo Metal Corporation has developed a method to evaluate remaining
capacity of corroded belt conveyor support structure. In this paper, an extensive compressive test
and numerical analysis of corroded channel and angle steel members obtained from real structures
are conducted. An axial compressive strength formula of the corroded members and a method to
estimate life expectancy of facility are proposed based on the experimental and numerical studies.
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Outline of test specimens

Data for original members Data for corroded members
. Largest | Cross sectional area | Ratio of area loss to | Size of pit
Yeild Cross- . 7 .
. Length .. . width- [mm?] original area [%] [mm)]
Specimen | Type of strength Section size sectional .
[mm] thickness
name shape [N/mm?] [mm] area . . . .
(] ratio  |Minimum| Average [Maximum| Average |Longitudinal
parameter lengthxwidth
L UV b 1 bZ tw tf AO ;LDO Amin Aave Rmax Rave
C-1 Channel | 1700 307 125165 | 6 8 1711 0.51 876 1207 49 29 17%56
C-2 Channel | 1700 307 125165 | 6 8 1711 0.51 970 1286 43 25 19x23
C-3 Channel | 1700 307 1251 65 | 6 8 1711 0.51 991 1382 42 19 8x6
C-4 Channel | 1700 307 125165 | 6 8 1711 0.51 845 1423 51 17 7%8
C-5 Channel | 1700 307 125165 | 6 8 1711 0.51 861 1315 50 23 11x18
C-6 Channel | 1700 307 125165 | 6 8 1711 0.51 452 844 74 51 418x95
C-7 Channel | 1700 307 125165 | 6 8 1711 0.51 1014 1364 41 20 32x11
C-8 Channel | 1700 307 125165 | 6 8 1711 0.51 872 1194 49 30 31x31
C-9 Channel | 1700 307 125165 | 6 8 1711 0.51 903 1366 47 20 12x27
C-10 | Channel | 1700 307 125165 | 6 8 1711 0.51 468 1127 73 34 95x76
L-1 Angle 800 325 50 50 — | 4 389 0.80 167 237 57 39 32x8
L-2 Angle 800 325 50 50 — | 4 389 0.80 187 269 52 31 435x11
L-3 Angle 800 304 50 | 50 | — 6 564 0.52 489 507 13 10 no pit
L-4 Angle 800 304 50 | 50 | — 6 564 0.52 496 514 12 9 no pit
L-5 Angle 800 304 50 | 50 | — 6 564 0.52 231 427 59 24 no pit
L-6 Angle 250 304 50 | 50 | — 6 564 0.52 166 298 71 47 38x43
L-7 Angle 1000 304 50 50 - | 6 564 0.52 440 497 22 12 no pit
L-8 Angle 900 338 65165 — | 6 753 0.71 549 628 27 17 no pit
L9 Angle 500 327 65 | 65 | — 6 753 0.70 662 676 12 10 no pit
L-10 Angle 500 327 65 | 65 | — 6 753 0.70 655 678 13 10 no pit
L-11 Angle 500 311 75175 | — 9 1269 0.52 837 1068 34 16 no pit
L-12 Angle 750 303 750750 - |9 1269 0.52 1110 1189 13 6 no pit
L-13 Angle 750 303 750750 - |9 1269 0.52 689 876 46 31 32x16
L-14 Angle 750 303 75175 | — 9 1269 0.52 1134 1168 11 8 no pit
L-15 Angle 750 303 75175 | - 9 1269 0.52 802 941 37 26 no pit
L-16 Angle 750 303 75075 | — 9 1269 0.52 1167 1191 8 6 no pit
L-17 Angle 750 303 75175 | — 9 1269 0.52 722 836 43 34 no pit
70 <—>|b2
A Average area loss & | |
I 60 11 o Maximum area loss — Ly Tt ‘
© A o k—|
g 50 ba/2
— b1 7
2 40 & o ™
S 30 A 0 1)
p A A [ [u}
§ 20 - ’ |J_'|—'= i o A o L é \L
2 iy Moy 40 B g —
> 10 _.“:‘E':l tf
S by a7 N
o o =] !
0 20 40 60 80 100 Vv | i |
Ratio of cross sectional area loss to original area (Rmax, Rave)[%] b,
" G @ — @section
3 BEXRIWMEEROEHRBORERF
Relation between corrosion ratio and C.0.V of cross M4 HEBREOHERMGEHREY 1 XDES

sectional area

R2IFEBHERO—EE R KPO P IFEHRTHES
NIRRT E Ch %o o, (P AFMORNERE A,
TR LR KN N DISHIEFIRTHD (=P /4, )o FER
S CHRIE(L L 72K ) 0 Jo 12027 705 137 Lo

Compression test schema and definition of specimen size

PR LT e o, Jo, BB B L2 1 % LE 5
1A BRI ORI E o 72y — AT B
KT I3 1212 BB S BRI O o

lo =
max y

1 2l e & L 72 B T b oA 70 5, SBRIE DR

109 — ooH 8 fE & #4055 (2016)



BEHIEL AL k3 X THRBIEHE DS REETM

2 HEREROBE
Ouitline of test result

Slenderness
Specimen Maximum strength Observed ratio
name failure mode | parameter
P NI [ o, /0 2,
C-1 204 0.71 Local-Global 0.50
C-2 240 0.75 Local-Global 0.53
C-3 278 0.85 Local-Global 0.56
C-4 209 0.75 Local-Global 0.50
C-5 162 0.57 Local-Global 0.47
C-6 47 0.32 - 0.53
C-7 305 0.91 Local-Global 0.49
C-8 172 0.64 Local-Global 0.84
C-9 260 0.87 Local-Global 0.51
C-10 109 0.71 Local-Global 0.51
L-1 31 0.56 Local-Global 0.46
L-2 17 0.27 - 0.45
L-3 150 0.96 Yield-Global 0.51
L-4 152 0.97 Global 0.51
L-5 81 111 Yield-Global 0.50
L-6 31 0.59 Local-Global 0.15
L-7 155 1.17 Yield-Global 0.64
L-8 191 1.03 Global 0.45
L9 222 0.99 Global 0.25
L-10 231 1.04 Yield-Global 0.25
L-11 297 1.30 Yield-Global 0.20
L-12 368 1.21 Yield-Global 0.31
L-13 186 0.99 Local-Global 0.41
L-14 423 1.37 Yield-Global 0.32
L-15 237 1.08 Local-Global 0.37
L-16 402 1.26 Yield-Global 0.32
L-17 210 1.06 Local-Global 0.32
2 3 4
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