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Design Procedure of Stress Ribbon Pedestrian Bridges

Ki-Jang Han', Young-Goo Choi’, Kyoung-Yong Park’ and Kee-Dong Kim"
'Department of Civil & Environmental Engineering, Kongju National University
2YOOIL BRIDGE SOLUTION, *DS Global ENC

2 o sEdx YE wEab 54 A1 2E 2K sole] @k dolo] ulsiel wl A ofF e
Deckg YA ZAASALE SUTORM PYSlE UY dcwsl Feos duel dres AY
4

golch. oyt Fx2 Mot ge] 2Edx Bl mEme] A4 Deck BHo] 7Hg ololol® A4 B 114 Aol
ok 204 Aol 1422 AAAstelof 517 ko] Hrk BE wHEugo] WARICL H RolAt 01816& FERE!
2 Hagow Folud XA W g Aol NgAS FelHoR MY 4+ g BFRALe] Aan] 130,
140, )31 1502 ZH o] 8omel| ehste] A2l gl

Abstract A stress ribbon pedestrian bridge is the structure in which the axial force of prestressed deck, which
is developed by introducing prestressed force into the thin deck with the very low value of span to deck-depth
ratio which is installed on bearing cables with the specified sag, resists most of external loadings. Since the
design of stress ribbon pedestrian bridges should be conducted by assuming the cross-section of deck, the area
of bearing cables and post-tensioning cables, and the prestressed force of post-tensioning cables, it requires
much more iterative processes than the design of general bridges. In this research, to minimize such iteration
processes, regression equations which can reasonably assume the area of bearing cables and post-tensioning
cables, and the prestressed force of post-tensioning cables, are suggested for the bridge length of 80m with the
sag-span ratios of 1/30, 1/40, and 1/50.
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[Table 1] Service load cases

Load Case No.
Deck construction

Permanent
Load

Prestressing

Relaxation

Pavement
Creep& Shrinkage
Live
Temperature(-)
Temperature(+)
Snow

Service
Load

Live+Temperature(-)
Live+Temperature(+)
Live+Temperature(-)+Snow
Live+Temperature(+)+Snow
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[Fig. 11 Stress at top of deck for Service load cases
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[Fig. 2] Sag changes due to permanent loads
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[Table 2] Design variables

Design variables

- Select o,,,=0.5MPa
- Determine o), from Fig. 9
O orttyz) = 1.9+ 0.5 = 2.4 MPa
s O ar/a0) = 2-5+0.5=3.0MPa
- Modify o.;, form Equation(5)
O erttyz) = 2-4% 0.867 = 2.081MPa
O errjao) = 3-0X 0.867 = 2.601MPa

- Get R from Fig. 6

2.081 = 83.42x — 6.64 = Rsq1/30) = 0.1045
f 2.601 = 40.43z — 6.85 = R;q/49) = 0.2338

P | Linear interpolation = .. Rsqq/35) = 0.1692

- Calculate f, form Equation(3)

fpasss) = 0.1692 < 2.286m + 2.286m = 2.673m

- Get o,; from Fig. 7
y=102.29 % 0.1045 — 2.67=> 0,4 = 8.019MPa
Y= 66.41 X 0.2338 — 3.5=> 0,110 = 12.027MPa

Linear interpolation = .. o/35) = 10.023MPa

- Get Fjgp from Fig. 8

y=—19.31x0.1045%+ 5.042 X 0.1045+ 0.07 =
Rsp(1/30) = 0-386

y=—2.05x0.2338241.33 X 0.2338 + 0.22
fr|= Bsgpi/10) = 0-419

Linear interpolation = .. Rsepy/35) = 0.403

- Calculate fr form Equation(4)
Fpuyzs) = 2-673 — (0.403 X 0.1692 X 2.286)
=2.51Tm

[Table 3] Cables and prestressing force

Determine

- Horizontal force( )

wdy X L*  15.375% 802

=g fp  8X2.673 4602k
- Required Cable Area(> A p)

Lst Hy 4602000

SAp= =

Cable 0.45x f,  0.45x1860
- Determine Cable Grade & Area
KOREA SE F200TA, A, = 1042mm?
S Ap=1042x6EA

= 6252mm?>> 5498mm* (0.K)

= 5498mm*

- Prestressing force(7,)

1
——) = 6728kN
fp)

wd; X L? 1
— 7 (=

8 Ip
- Required Cable Area(A4 )
nd s P 6728000
Cable 27 0.6xf,  0.6x1420
- Determine Cable Grade & Area
SWPC 7B 12x12.7mm, A ,, = 1184.5mm>
S Ap=1184.5xTEA

= 8292mm?*> 7897mm*(0.K)

P=o X A,+

= 7897mm>

o
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[Fig. 13] Design results

4. Z2E

TR Ak FE 2B A 2R HEae) A
7} oo = X2 W 714 Alo| Bk
o%ﬂé 717g3teiof 517 HHTOH EE}

H
o~

)

;E,, ~
o

il

ri

d
=)

3 71
% EH’%-‘%*—V—JOl A1)
21 1/508 zH= wEkdo] 80mo) o]

oX oX §
1% to rlo
filo o
=51
o
u _1114 Lﬁm&
o
fu ﬂHN
) _
o
@ 2
4w
o 2o
E
™~
o 7
X
£

—_—
~

3

2479



S| aotsle R A4 AsE, 2013

BT 0| o] g3t AR} A= HA of
Bste] AAE AALA HANSE el goz 2
shodl mabdel Aoz wEgch my ol 4
glol edos YANSE 248 & =S ur)
st W olol efstel WAYRE SsHe F744
21 et S ool

O Tk o om

References

[1] Finsterwalder,U. “Festschrift Ulrich Finsterwalder 50
Jahre fur dywidag”, 1973.

[2] Meguru tsunomoto ,Yasuo kajikawa. “Estimation of
damping ratio of stress ribbon bridges ans influence on
serviceability”, JSCE No.612/1-46, PP.337~348, 1999

[3] Strasky, J. “Stress ribbon and cable-supported pedestrian
bridges”, 2006.

[4] Codo del Arco, D. and Aparicio, A. C. “Preliminary
design of prestressed concrete stress ribbon bridge”,
ASCE Journal of Bridge Engineering, Vol. 6, pp.
234-241, 2001.

DOLI: http://dx.doi.org/10.1061/(ASCE) 1084-0702(2001)6:4(234)

[5] Japan Prestressed Concrete Engineering Association.

“Standard of Design and Construction of Stress-Ribbon
Bridge”, 2000.

[6] Ki-Jang Han. “Design Guideline for Stress Ribbon
Pedestrian Bridges”, A thesis for the degree of Master,
Kongju National University, 2013.

St 7| Z(Ki-Jang Han)

e 20114 29 : gEcjela AL
AEE (F3HAD

® 20139 29 : Foigta gkl
ARA T (FHD

° 2013 3¢ ~ &A : FFhta
distel AAekA g sk} vl

2480

b

| & F(Young-Goo Choi) [HalH

° 1991 2% :
st (F3pAh

* 20039 29 @ fFrhetn A4S
Agegt (B

* 20084 8¢ : Fofetu A%
Ageg (B S R)

e 1991 3¢ ~ 2001 5¢ : &F
oRAAU (TS 37

© 20014 68 ~ FA - FHFARAA EFH A

ARYotn B8

<ol
TF23s}, BTt
8t A E(Kyoung-Yong Park) (X319

° 19944 29 : Ql3jst EEF

s} (Fh

* 199614 29 : <lstefetm skl
BT} (F3H4AD
* 20081 89 : Aol 7AE

Agegt (B S R)

e 2002 1€ ~ 2006 6% :
Frjelm AusAgel (3
A} 422)

® 1996 14 ~ 20119 29 : FoRIXUH(F)2] 5744}

© 20119 29 ~ WA : (PyrlelaZE ol i

o

<pHop
T23%, 2Tt

[(H3| ]

e 198549 29 :
33} (F3hh

« 19899 29 : SZetsul S|
ERZZAT (T4

o 19959 59 : EARAEY QA
) ERL2AE (FahEkap

e 19979 10¥ ~ A : Z2hetw

S ATEIE oA
e st w

Ay By




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /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 true
  /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 true
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


