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DOS instrumented warren truss (RMC structures lab) DOS cable bolts
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Tpomomnolnpuévo amno:
Diederichs and Hutchinson (1993)




2upnepaouarTa
Avarntuén peBodou  OmMTIKAC avixveuong ywa
aykUupla kot SokKouUC Tpormopeilag (spyaotnplaka
KOL €mtomou) He e€alpetikn  akpifsla kot
aflomiotia

Rockbolt \

H omtiky AUon umopet va Bswpnbel weg gva
KOLVOTOMO €pYaAElo TmapakoAolBOnong HeE TNV
LKovOTNTA vol «BAEMEL Kal va «aloBavetal» To
£dadoc Miow Ao To HETWTIO EKOKAPNC Steelset

|

Forepole
(Umbrella Arch)

Shotcrete

Kataypadn xAladwv HETPNOEWV KOTOTOVNONCG
KOTA LAKOC TwV MEAWV uTtooTtnpLEng

ALOXWPLOUOC  OMOOEOVIKWV KOl  EYKAPOLWV
OUVIOTWOWV KQTATIOVNoNg; Méetpnon
MPAYHOATLKNG  KATAOVNONG TWV  OTOLXELWV
avefapTNTA ATIO TOV MTPOCAVATOALOUO TOUC

[MoAUMAOKOL HNXaVvIopolL UumootnplEng €vavtl
Statunonc unoooulv va Katovoadouv




Summary

'S

Distributed Optical Strain Sensing and Ground Support:

- Capable of measuring strain at unprecedented
resolution along the length of a support member.

- The use of 3 “sensing-lengths” allows a distributed
3D strain rosette analysis to be conducted.

- Rugged sensor design allows the sensor to be
installed using standard support procedures.

- Complex support mechanisms measured in situ.

- Ideal for support design verification and optimization

Optical fiber sensors installed at 2.4km depth
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— Mmoget va tomtoBetn0et 0To €daog, o€ dATAEN, WOTA VX
Katayoayel tnv ovumeQupopa oe 4D (ta AplOuntika
MovteAa novo 3D)

— YUmA1 xwotkr) kat X0ovikr avaAvon (kat akoipela)

— Mmoget va xonowpomow et yuax ‘Ground Truthing’

— Avantuén Ontikng Texvikng ota mAaiowx LXedaouov /
EmtiAvong

— Ot tveg O mapapetvouy — guelg Oa PeAtiwvovpe tnv
TEXVOAOYLAX aViXVELONG



— OLomtikég tveg pmoovv va tortofetnovv oe kabe edovg
VTIOOTIQLET] EDAPOVG

— AmtodoTikr] — can place ‘fans’ of instruments to pick-up
structural effects

— H epevva mpémel va kaBodnyel tnv katavornon (0xt ot
ovupovAot)

— I Inyatvovtag amo v «aca@n» oTnV «OUOLXOTLKT»
avixvevon

— EntaAnOevon yia AglOuntika MovtéAa (Xpovog)



Verification In Situ
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Plan-view of sensor layout (near future) Displacement contour Strain contour




