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Carbonation life prediction of coal trestle based on durability testing
GUAN Xiao, NIU Ditao, WANG Jiabin
(School of Civil Engineering, Xi'an Univ. of Arch. & Tech., Xi'an 710055, China)

Abstract: A trestle of transportation coal is an important facility to large mines and coal-fired power plants. Concrete carbonation
has a great impact on the service life of trestle, and the evaluation of durability and the prediction of life is extremely significant to
structure of the trestle. The durability of the coal trestle, including climate environment, work environment, the visual quality,
concrete strength, concrete carbonation depth and concrete cover thickness, was inspected and tested and the results of the inspection
and testing were all analyzed in this paper. The main disease and the reason of deterioration of the trestle were analyzed based on the
result of testing, and the remaining life of the trestle was predicted. The research provides the scientific basis for maintenance and
reinforcement of the trestle.
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Tab.1 The temperature and humidity of trestle working
environment

Ay 9 10 11 12 1 2 3 4

wEC 137 9.1 -73 93 -60 -15 1.1 11.0
BE% 742 529 550 562 565 413 259 30.1
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Tab.2 The results of the assessment of concrete
component strength/MPa

A Rl Bk IR
] 3 -F-3A4E R, 41.4 40.2 36.1
SR JE PR 45.0 36.9 31.3
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Tab.3 The results of concrete core sample strength

N ﬁ’iﬁﬁm’;‘“ WESRATE/KN TR H B/ MPa
1-1 99.5 99 272.21 35.0
2-1 99.5 101 255.65 32.9
3-1 99.5 100 173.32 223
4-1 100.0 101 207.02 26.4
5-1 99.5 101 250.61 32.2
6-1 99.5 101 239.07 30.8
7-1 99.0 101 150.75 19.6
8-1 99.5 102 202.23 26.0
9-1 99.5 101 217.41 28.0
0-1 100.0 102 257.39 32.8
0-2 99.5 101 161.88 20.8
0-3 100.0 102 147.82 18.8
0-4 99.5 101 202.48 26.1
0-5 99.5 102 200.55 25.8
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Tab.4 The statistical results of RC protective layer

MR ) XPARE ) XA EAsR ) XA R AR
AR 136 396 34

S48 /mm 37.8 43.1 42.0
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Fig.6 The histogram of concrete cover thickness in factory
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Fig.7 The histogram of concrete cover thickness
on the mountain outside factory

Y A 2 /)
20 30 40 50 60 70
Thickness of concrete cover/mm

8 [ XSMUTHHFRIFEEEERE
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Tab.5 The statistical results of the
carbonation depth of concrete

AR ) XA ) XAl ERRE ) XA LR R
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Fig.9 The histogram of the carbonation depth
of concrete inside the factory
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Tab.6 The concrete component carbonation durability
life of coal trestle sit
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Tab.7 The concrete component carbonation durability
life of coal trestle in lab

PR M;ffﬁ‘/ WA mm B 5/ TR AL
FVJ 2.9 18.3 44.78 41.03

JAMbD B 29 18.5 71.54 67.79

JAMUTF 2.9 15.7 81.73 77.98

ZWBEATE, ST AR S R i Ay 2
RTETHZIW. EBXMAZHERE, 04
ATRAAGE . T IRAB =R FASR R AR
FAE IR RIS B 2R T I AR, B
I T, ANE, Kbt T8
PR, (AR HPR B 254008 BT S R A
fF . BT HE B R AL A iy, SR B S A
I ELAE A T R 5 KT 5 5 v g e ofe

4 #ZEip

(1) T 3% Bl Hi X 32 EAATR By ik KA D) 4
Bl: A PERBE UL R e 1 9 B3 A SRR
Ry MIEIIEER, B EE LA TR EE L IR
JRE SRR R, AW RBUTMEEOR, HRA
BIFRIGE AL TR LRI B RO RR, Bt
IR e 1 P AP e — e 22 5

(2) HKHaE e LB AL A o B E N, JRE SR
B EZRIR AL B SUBERSE TAREREE fRIP)Z
JEBE R e 5 B B S AR, 192 T i
MBRAL A . A R AR ERBE T M e AL 7 v 43 31
A )T XA BRALE AR 36.78 45, |7 X4
W BB A 30.15 4, )7 XAML AR 28.48 4E.



76 WO # O R B R ¥ W (ARREERD 547 %

() ET R4 R EE SRR Bt s S
AT BB AR RS A TR % A o T 9 7 4%, B —
SRS AR YA ik, 7 Ay HoA A SRR A A
2 3 A v T B P2 6 vl i Ak 2K

SEHE References

(11 JoHdi, 43k, FET AHP IERBOMIZE G PP B 507

TRE AR SR A HEEAS [T]. P9 & B SR R 240 -
H AR} 20R, 2010,42(6):829-834.
YUAN Chengfang, NIU Ditao. The durability evaluation
of RC bridge based on AHP and fuzzy comprehensive
evaluation [J]. Xi'an Univ. of Arch. & Tech.: Natural
Science Edition, 2010,42(6):829-834.

[2] MIAO Changwen, MU Ru, TIAN Qian, et al. Effect of
sulfate solution on the frost resistance of concrete with
and without steel fiber reinforcement[J].Cement and
Concrete Research,2002,32:31-34.

[3] MU Ru, MIAO Changwen, LUO Xin, et al. Interaction
between loading, freeze-thaw cycles, and chloride salt
attack of concrete with and without steel fiber
reinforcement[J]. Cement and Concrete Research,2002,
32:1061-1066.

(4]  5KE. {REE LA AR (M]. B iR
A H AL, 2003.

ZHANG Yu. Durability of concrete structures [M].
Shanghai: Shanghai Science and Technology Press,
2003.

[51 @R, 43k LRSGHN A 240t i

. A1 2%, 2011,28(3 2):1-37.
JIN Weiliang, NIU Ditao. The state-of-the-art on
durabili- ty and life-cycle design theory of engineering
structures[J].Engineering ~ Mechanics,  2011,28(S2):
31-37.

(6] JGI/T23-2011, [m] 583 A0 b 5k 4 0 He ot BE R R AL AR
[S]. Abxt:vh &S Toll s ik, 2011.

[10]

[11]

[12]

JGJ/T23-2011, Technical specification for inspecting of
concrete compressive strength by rebou[S]. Beijing:
China Architecture & Building Press, 2011.

CECS03: 2007, 4l Aa 0l 7R 6 1 5 B 5 AR WAL [S].
Ao E R ol Y B, 2007.

CECS03:2007, Technical specification for testing concre
-te strength with drilled core[S]. Beijing: China
Architecture & Building Press, 2007.

GB50010-2010, {k%E £ 254500 IELS]. dbnt:h
ST H fE, 2010.

GB50010-2010, Code for design of concrete structure[S].
Beijing: China Architecture & Building Press, 2010.
CECS220:2007, R #E -4t Ak 7 & b [S]. dbat:
H [ 5 ol s A, 2007,

CECS220:2007, The evaluation standard of durability of
concrete structure[S].Beijing: China Architecture &
Building Press, 2007.

FUNAHASHIM. Predicting corrosion free service life of
a concrete structure in achloride environment[J]. ACI
Materials Journal, 1990,87(6): 581-587.

MORINAGA S. Prediction of service Lives of
Reinforced Concrete Buildings Based on the Corrosion
Rate of Reinforcing Steel. Durability of Building
Materials and Components[C]// Proceedings of in the
Fifth International Conference, 1990.

A3k TR LA AN S A B M. e B
i fitt, 2003.

NIU Ditao. Durability and life prediction of concrete
structures|[M]. Beijing: Science Press,2003.

SR, BRI BB M. g B
L, 2002.

JIN Weiliang, ZHAO Yuxi. Durability of concrete
structures|[M]. Beijing: Science Press,2002.

(ALp# X&ER)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


