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[odprpoBaHHbIe TPyObI
A1 ONTUUYEeCKOoro Kabens




byayiee 3a tpyoamu COJ @OptiRoad

® NochbpupoBaHHbIe TPYObI Ans onTu4yeckoro Kabensa (COD)
boicmpee + HadexHee + lNpo4yHee + [eweessie = 3¢hghekmusHee

NohpnpoBaHHbIe TPYObI AN ONTUYECKOro Kabens
komnaHuu OptiRoad (COD) asBNAKOTCA NMaupyoLen
TEXHOJIOrMen B 3aNnoxXy HOBEULLUUX KOMMYHUKaLUN,
cuctem peryriupoBaHna u MHPPaCTPYKTYpP NOA3EMHbIX
kKabenen COD siBNsieTCA YHUKalrbHbIM,
npeoodbpasoBaTtesibHbIM NPOAYKTOM, KOTOPbLIN
obecneymBaeT Kno4YeBbIMU NMpenMyLLecTBamMm
CTpouTenbHble 00bLEKTbI

» BbICcTpaa ycTtaHOBKa :

* CHMXKeHMe pMCKOB B 06nacTu oxpaHbl TpyAa U TEXHUKU _
6e30nacHOCTU Ha 06 beKTax L

= Cuctema Tpyo BbICOKOM MPOYHOCTU, KOTOpPasi COXPaHUT
CBOM 3KCNJlyaTauMOHHbIe KayeCTBa Ha NPOTSHKEHUN
G6onee 50 net

= Cyw,ectBeHHaaA SKOHOMMUA CPeACTB KaK CerogHs, Tak U B
byaywem

= 3HauMTEeNbHbIW BKNAA, B 06/1aCTU OXpaHbl OKPYrKatoLen cpeabl

* [loBblWEHUE YCTOMUNBOCTU GYHKLUOHMPOBAHUA 06 bEKTOB

www.optiroad.com




lfoppupoBaHHasa Tpyba gna ontuuyeckoro Kabena (COD) sasnsaertcs
Camoii HapeXXHoi cuctemomn Tpyb

COD nocraBnsAertca B BuAe HeorpaHUYeHHoM Tpybbl

COD npou3BoauTCA CO CNNOWHbLIMU BHYTPEHHUMMU Tpybamu nam B
BUAE rnagKkon Tpybbl, NpegycmaTtpuBatloweii pasinuHblie BHELLHUE U
BHYTPEHHUe KoHPUrypauum Tpyb u cooTBeTCTBYIOLME LiBETA

COD - npouyHas cuctema, NO3BONAIOWAA NPOBOAUTb MOHTaXKHbIe |

paboTbl Ha HebonbLKUX rNybMHax 6e3 KaKMx-A1nbo A0NONHUTENbHbIX
OMOPHbIX MaTepnanos

COD no cBoeil KOHCTPYKUMU ABNAETCA BO3AYXOHENPOHULAEeMOn U
Bnaroyctonumson. CoeguHeHua Tpy6 no optoapomun (GCD) wm
PeMOHTHble Y4YacTKU cneyuanbHo pa3pabotaHbl Ana noapepKaHusA
AaHHDbIX YCI0BUN

COD no3Bonser cBeCTM K MMUHMMYMYy BpemAa npoBeaeHus
MOHTAXKHbIX paboT. YctaHoBKa 6onee 1000 m B AeHb ABAAeTcA
BNOJIHE BbINOJIHUMbIM 06beMOM

COD npocta B 3KcnayaTauum U He TpebyeT cneuunanbHbiX HaBblIKOB
NPU MOHTaXe.

www.optiroad.com
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CpaBHEHVE MOHTAXHbIXMIAGL)

TRADITIONAL DUCT OptiRoad COD

SURFACE SURFACE

Topsoil Topsoil

Marker Tape Marker Tape

As Dug or Class 8
graded material
used as backfill

Minimum
600mm
cover

AsDug or Class 8
graded material
used as backfill

TpaHwesn gna COD Ha 70% meHblue

10mm Single Sized
Aggregate for bed TpaHI.I.IEM, npegHa3Ha4eHHble AnA

ndsumound COD, npoKanbiBaroTcAa Npun
noaaepxke

Carillion plc n ogo6psatorca HUUAP
(NRTS)

Trench Width
400mm

www.optiroad.com
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BLicTpee @OptiRoad

= 110 mm roppupoBaHHasa Tpyba ana ontuyeckoro Kabena (COD) nocraBnserca o/ IMHOLO B
600 m

= 600 m Tpy6y MO>KHO NONHOCTbIO pa3moTaTtb 3a 10 MUHYT

= COD nerko pexetca no AsMHe ANA KaXXA40MU ceKuum

COD MOKHO NPONOXKUTb TaK¥kKe 6bICTPO KaK M NPOKanaTh TPaHLLEU |

e O6bluHble 3KCKaBaToOpbl poloT A0 480 m 3a cmeHy
* TpaHLWelHble 3KCKaBaToOpPbl NpoKanbiBaloT 6onee 1,000 m 3a cmeHy

* TpaHwewu, npegHa3HauyeHHble gna COD Ha 70% meHbLue 06bIYHbIX

Bnarogapsa cBoeii rm6koctu COD nerko 06xoauT nsrmbbl u NoBopoTbl. Mpu 3TOM He umeeT

CTbIKOBOYHbIX LUBOB NO BCEM ANnHe

" Takum o06pa3om, MoOHTa)KHble pabotbi COD ocywecrBnsawTca B 4-8 pa3 6bicTpee
YCTaHOBKM 06bIuHOM TPYObI

www.optiroad.com




HagexxHee @C)ptiRoad

YctaHoBKa rodppupoBaHHOM Tpybbl AnAa ontudeckoro Kabena (COD) 3aHMMaeT MUHMMYM BpeMeHU B
3KCTPEeMaNbHbIX YCI0BUAX

C nn1aHOM yCTaHOBKM Ha 20 Km npu 720 m/aeHb, N03BOIUT COKPaTUTb paboune yacbl o 4,167

COD ycTraHaBaAMBaeTCA MeXaHW4YeCKM B CneuuasbHbiX Kamepax. Paboumm He HyKHO pabotatb B TpaHwesx,
coeAuHAA KaXkable 6 m Tpy6bl

COD npaKTu4yeckun He MMeeT NPOCTPAHCTBA BHYTPU cebAa n No3ToMy NJIOTHO NpUaeraeT K 3emne

CneumanbHbie TpeboBaHMA NO NHEBMATUYECKOM onpeccoBKe Tpyb6 MmoryT 6biTb UCKAOUeHbl. Bpemsa Heobxoamumoe
npu moHTaxe COD paBHO npumepHo 1/3 BpemeHM 3aTpaueHHOro ANA YCTAaHOBKU 06bIUHbIX TPY6

Y3Kkue u Hernybokue TpaHweun ana COD Ha 70% meHbLue O6bIYHbIX.

B aTom cayyae, HeT He0O6X04MMOCTU B NPUB/ZIEYEHUN A0NONHUTENbHOM pabouen cunbl

Ona yctaHoBkn COD Ha obbveKTax Tpebyetrca HEMHOro pecypcoB, MOHTaXKHble PaboTbl BbINO/NIHAIOTCA HAMHOTO

6bicTpee

Ona COD He T1pebyetrcA BHeApeHUA [OMNONIHUTENbHbLIX 3alWMUTHBLIX arperatoB WAW yAaNeHUA OTXOA[0B.

Mcnonb3oBaHWe NOTEHLMANIbHO ONACHbIX TPAHCMOPTHbIX CPeACTB (M 3aTpaTbl) 3HAUYUTENIbHO COKpaLL,AETCA

Takum 06pa3om, pUCK BO3HMKHOBEHUA Yrpo3bl NPOM3BOACTBEHHOW AEeATENbHOCTU YMeHbLuaeTca Ha 60%

www.optiroad.com




[pouHee & OptiRoad

= COD obnapgaer BbLICOKOW MPOYHOCTLIO M He COIDuct COIIIDfBSS ion Test
noBpeXxaaeTca OT yaapa 10NaTtoun Uan aaKe KOBLUOM
3KCKa BaTo pa Test No @ COD_OUT_110 Test Date : 2016-09-22
Test Spec : COD OUT DUCT Test Place @ ITECO LTD
" JKCKABaTOPLMK MOKeT ‘noyyBcTBoBaTb’ Tpyby COD, | TestTemio: Cuatomer : ITEQO LTD
Haxo4ALLYyCA B 3emne, with Sapied -
Spec Stress - Spec Elong -
6e3 HaHeceHUusa HOBpe)‘KAeHMﬂ PERFOMED BY - KM SUN HIVAN CHECKED BY :
3,000
" BHyTpeHHUe Tpyb6bl COD npoxoaAaT NHEBMATUUECKYIO | ouy
onpeccoBKy A0 130 ¢pyHTOB/KB. AlOAM 2700
c —1
Ha aBTomarucrpanax ao 100 mm H20 = 0.14 e s S -

¢dyHTOB/KB. AlOUM 2400

u ng en npoyHocty COD npu caTum npeBbilaeT 2w
2500 H,

1,800

ay o6bluyHOM Tpy6bI — 450 H

" CnhepgoBatenbHo, COD HamHOro npoyHee un '
ycTouumsee K 1l06bim mexaHUYeCKum BO34eUCTBUAM. BS61386 'Heavy Duct” 1250N

1,200
/

/,
BS61386 Traditional Highways Duct 450N

900
BS61386 "Medium Duct" 750N

600

300 //;

0
0.00 140 6.80 1020  13.60 17.00 2040 2380 27.20  30.60 3400
DISP (mm)

BS61386 "LightDuct" 320N

www.optiroad.com




[elieBrne @ OptiRoad

10Km Scheme Benefits

3 Man Gang
10 Hour Shift
Corrugated Optic Duct (COD) Traditional *
Output per day 720 m/shift 480 m/shift 120 m/shift
No. of days/shifts 14 21 83
Costs: Labour £ 16,667 £ 25,000 £ 75,000
Plant £ 9,028 £ 10,417 £ 29,167
Ducting £ 213,400 £ 213,400 £ 95,600
Materials f - 3 - £ 72,200
Disposal f - 3 - £ 29,800
Total £ 239,094 f 248,817 £ 301,767
Cost/metre £ 2391 £ 24.88 £ 30.18
Direct Saving Alone | £ 62,672 21% || £ 52,950 18%

www.optiroad.com




@ OptiRoad

lpyrve npeymMyliecTtBa

= [pakKkTnyeckue
* ToppupoBaHHyto Tpyby Ana ontTudeckoro Kkabena (COD) MoXKHO YCTAaHOBUTb NOBEPX CTapou TpybonpoBoagHOM
cetn
He Hy)XHO U3BneKaTb cTapbie Tpy6bl
- HeT He06X04MMOCTU B U3IMEHEHUU KamMepbl HA TPAcCe UK HA BO3BbILLEHHOCTU

Ona COD TtpebyeTca HebonbLUOE KONNYECTBO Kamep
- BbIcTpoe 3aBeplieHne paboTbl NO3BOIUT COKPATUTb NPOAOIKUTENbHOCTb NPO60OK Ha Aoporax

= JKonorun4yeckue
* HernyboKue, y3Kue TpaHLUEen HAHOCAT MeHbLUe ywep6ba oKpyrKaloLlei cpeae.

COD B meHbLLel cTeNeHU HyXKaaeTca B byayuieii 3ameHe, 6narogapa yemy nospexxaeHua u o6pbisbl B
AanbHelWwem cBOAATCA K MUHUMYMY
- MpoAoMKUTENbHDIN CPOK cny>K6bl COD obecneunBaeT LLeNOCTHOCTbIO, TEM CaMbiM COKpPaLLaeT pacxoabl B

6yaywem
- COKpalleHue TPaHCNOPTUPOBKKM MaTepuanos npu yctaHoBke COD, okasbiBaeT 6n1aronpuaTtHoe BO3aeincTBmMe Ha

OKpY>KaloLylo cpeay M yMeHbLUaeT BOSHUKHOBEHME 3aTOPOB ABUXEHUA TpaHcnopTa

= lononHuTenbHaa 3KOHOMUA CpeacTB
Ecnn Heo6xoAMMO NpoBeCTU MOHTaXKHble paboTbl B TPYAHOA0CTYNHbIX yyacTKax, To COD cnocobcrByer
CKopeilemy 3aBepLUeHMI0 YCTaHOBOK Ha 06beKTe
BbinonHeHue BbICTPOI YCTAaHOBKU U Nepexoa Ha APYroM o6beKT NnomoKeT caKoHomuTb 8o 350,000 pyHTOB B

Hepento
He TpebyeTca HUKaKMUX JONONHUTENbHbIX arperaTos anAa BHeapeHua 8 COD

He HY)XHO TPaTUTb CpeACTBa Ha YTUIU3ALLUIO MaTepPUanoB

www.optiroad.com




YcTaHOBKa MyTEM @ OptiRoad

= HeTt HEOGXOAMMOCTM B A/IUHHDIX OTKPbLITbIX TPAHLUEAX

MO}KHO BbINOJHUTb YCTaHOBKY nytem nepekKkarbiBaHuUA

- Tpy6a pasmaTtbiBaeTca U NPoKAaablBaeTca

no BCei A/INHE TPaHLIeun

- Cpa3y nocne NnoAroTtoBKU TPaHLUEU B Hee
npoKnaabiBaeTca Tpyba

- Mocne npoknagKku Tpybbl TpaHweto

HGOGXOAMMO HemeaNeHHO 3aKonaTtb

- U3n1LWHen npoBepKn Ha HAZEKHOCTb
Kamep He TpebyeTrcs.

www.optiroad.com




DOUTNHrosble kKamepi & OptiRoad

= Kamepbl MoryT 6biTb YCTAaHOB/IEHbI B YYaCTKaX C yKe cywiecTsyrowmumm cuctemamm COD, He
nospexaan Kabenu

" BHelwHue U BHYTPeHHUe Tpybbl, yCTaHOB/IEHHDbIE B HOBOI Kamepe, MOryT 6bITb 1erko
u3BaeuyeHbl 6e3 ywepba ana Kabeneun

= Pa3pe3Hoe KonbLo no3sonset 3akpenutb COD K cteHKam Kamepbl U 3adpUKCUPOBaTb TPyby

www.optiroad.com




Ipyrne meroabl YCTaHOBRS @OptiRoad

= [opn3soHTanbHOEe bypeHue

- BrarmBaHue roppuposaHHOM TpybbI AnA onTUYECKOro
Kabena (COD) He AaBnAeTcA CNOXKHOM 3aaa4en

- AMKM ana Tpy6 potoT Hernybokumu (npu HeobxoaumocTu

- Tpy6a COD nogaetca HaNPAMYIO C KaTyLIKKU

- MpoTtaxeHHocTb COD HeorpaHMYeHHaA, Tem CaMbiM He
TpebyeTca HUKAKOW CBAapKM

= Pa3pbiB Tpyb6bonpoBoaa (npu ucnbiTaHuun)

- COD npowna sce ucnbiTaHna TeXHONOrmmu 3ameHbl
Tpy6bonpoBoao0B METOA0M pa3pyLLUeHUA

- MpouHocTb COD no3sonaeTr NOMecTUTb HenpepbiBHYIO TPYby
B CTapylo Tpy60onpoBOAHYIO CeTb A1 3aMeHbl CTapoil Tpyb6bl,
He npuberasa K NPoOpPbIBAHUIO TPAHLUENW U APYIUM
3emepoitHbIMm pabotam

- [lanbHelwune ucnbiTaHUA, pa3paboTKy U OLEeHKN AaHHbIX
npoueccos 6yayT NpoBoAUTbLCA NO3TANHO

www.optiroad.com




y ObI He nonpoooBEdys -
YTO-TO Nyyllee? & OptiRoad

= ToppuposaHHana Tpyba ana ontuueckoro Kabensa (COD) nmeer
pAAa NPeMMyLLecTs:

- MoHTaKHble paboTbl npoBogaTca 6biCTPO

- OdopmneHa HagexHo
- MpoyHa, gonroseyHa u 6esonacHa AN OKpyrKatoLen cf
- CtouT ropasao agewiesne

- JKOHOMMUA CpeacTB B byayLiem Npu OCyLW,eCcTBIEHUU PeM(
pabor

boicmpee + HaodexcHee + lpoyHee + [Jewesne =
Jlyywee PeweHue!

www.optiroad.com



S @OptiRoad

NCTOMHUKdA

UK Highways Duct Installation Costs

" a8 5 [;' .
Shift Costs Traditional Ducting Corrugated Optic Duct (COD) " (from actual 2017 industry figures)
Meters installed per shift 120 m 480 m 720 m
Number in Work Gang 3 3 3
Shift Costs: Labour f 900 £ 1,200 £ 1,200
18) ]
Plant £ 330 £ 00 f 630 B includes cost of soil grading plant
Duct f 1,147 £ 10,243 £ 15,365
Materials £ 866 £ - £ -
Waste/Disposal £ 358 £ - £ -
Shift Cost £ 3,621 £ 11,943 £ 17,215
Cost/m £ 30.18 £ 24.88 £ 2391
Project Scheme Costs "
120 m/shift 480 m/shift 720 m/shift COD SAVING vs Traditional
Save Save
480m Installation 480 m £ 14,485 £ 11,943  18% £ 11,477 1%
10Km Scheme 0000 m £ 301,767 £ 208817 18% £ 239094 1% 480 m 720 m
20Km Scheme 20000 m £ 603,533 £ 497633 18% £ 478189 1% £ 2542 £ 3008
y) 'y
Time worked
(shown in hours or days) 120 m/shift 480 m/shift 720 m/shift £ 52'950 £ 62'6?2
Hours or Days Hours or Days Hours  orDays £ 105’900 £ 125,344
480m Installation 480 m 120 4.0 30 10 20 07
10Km Scheme 10,000 m 2500 833 625.0 208 4167 139
20Km Scheme 20,000 m 5000 1667 12500 417 8333 278 Time saved / Reduced Risk (Hours)] | COD Work Completion difference
er—— o 480 m 720 m 480 m 720 m
Gang 3 men £ 900
Shift 10 hours
Traditional Duct Ducting/m £ 9.56 (based on 20Kkm scheme. Duct £1.50/m. Connectors £2.30. Spacers £1.50) 90 hfs 100 hl'S -3'0 dﬂys -33 dﬂy s
Aggregates/m £ 7.22 (based on 20Kkm scheme. £35/m3, reguiring 4,127m3) 1'875 hrs 2}083 hrs -62.5 dﬂys -69.4 dﬂys
Disposal/m £ 298 (based on 20Kkm scheme costs of disposal £59,760)
3,750 hrs 4,167 hrs -125.0 days -138.9 days
coo COD Duct 4 Core £ 12.70
COD Duct Smooth £ 8.00
Accessories £ 0.64 (chamber connectors every 250m)

www.optiroad.com




naBHbie otnnuna COD ot o6LIYALY

O6biuHanA Tpyba

lfoppupoBaHHana Tpyba ana
onTuyecKkoro kabensa (COD)

& OptiRoad

SPEED

SPEED

110/100mm 6m sticks, jointing collars with
rubber seals and spacer clips every metre.

110/88mm COD can be delivered in continuous
lengths of up to 600m

Duct can disjoint easily, especially around bends

Cannot disjoint. Continuous COD follows the
flow and contour of the trench

Multiple packing on road side

Position of sticks along roadside
How long to position ??

Uncoiled from an A frame in one process which
means A frame does not have to remain on the
roadside

600m reel can be uncoiled in 10 minutes

Size of trench
* Width = 450 or 600mm
* Depth =970mm

Size of trench - about 70% smaller
* Width =300mm
* Depth = as little as 420mm

Large trench: imported gravel creates greater
environmental damage. Excess material needs
to be removed. Creates French drains

Small trench: No imported materials.
Graded ‘as dug’ material used for backfill
Big reduction in ecological/environmental
damage. No French drains created

Multiple joins along route

Continuous duct - no joins between chambers

Needs 650mm cover

Only needs 300mm cover (due to increased
duct strength)

On average 120m installed per shift

480m installed per shift based on trial output

oM - »vpm

www.optiroad.com




naBHbie otnnuna COD ot o6LIYALY

& OptiRoad

fodppupoBaHHasa Tpyba ana
O6biunasn Tpyba onTuuyeckoro kabens (COD)
SAFETY SAFETY

Every stick, jointing collar with seal and spacers
need to be fitted by persons working in trench

CODis fed in from side of trench

Air testing is carried out every 2 sticks in length
(x4) which equates to 20min/hr. Air testing
mandatory from chamber to chamber at 0.14psi

No air testing needed. Air tight by design.
Duct air tested in factory at 130psi

Road worker safety: Excessive manual handling
needed to fit sticks; multiple awkward lengths
to work and handle

Road worker safety: Mechanically installed.
Manual handling only required at chambers

Road user safety: long periods of TM

Road user safety: periods of TM reduced due to
ho working in trenches to install and test duct.
Replacement of multiple sticks, collars and
spacers by just 2 continuous lengths of COD

Increased vehicle movements for import and
disposal or materials

Reduced vehicle movements — less materials
required

Trenches 70% smaller.

Expected to reduce man hours by some 3,750
hours (125 days) over 20km route @ 480m/day
H&S risks reduced >60%

T mm > Wn

www.optiroad.com




naBHbie otnnuna COD ot o6LIYALY

O6blyHasa Tpyba

STRENGTH

STRENGTH

Compressive strength around 450N

Compressive strength around 2500N

Is easily damaged, broken and/or crushed with
spades, diggers and other plant

COD will not cut with spades. Even diggers have
difficulty causing damage

Digger operators will break duct in the ground
before they know it is there

Digger operators can ‘feel’ COD in the ground
without causing damage

Does not recover after compression

Compressed COD will show significant recovery

Straight corrugated outer wall does not absorb
stresses. Stress is focussed

Spiral outer wall absorbs and spreads stress

» Easy attachment to chambers with spiral
connectors;

* Easy stripping of duct with spiral cutting tools

Ducts are expected to fill with water within
days. Air tests only valid at time of test

Plugged ducts should remain dry throughout
life. Air tight environment should be life long

@ OptiRoad

NocdpupoBaHHaa Tpyba ansa
ontunveckoro kabensa (COD

AmMmEOZ20x0-Hw
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I'na|36|-|b|e otnmuna COD ot o06IYALH @ OptiRoad

TodpvpoBaHHas Tpyoa Ans

O6blyHasa Tpyba onTU4YecKoro Kkabens (CgD)
CosT COST C
Cheaper to purchase More expensive to purchase H
More expensive installed costs Cheaper installed costs E
Chambers required to accommodate changes in || COD accommodates changes in direction and A
direction and elevation elevation. Fewer Chambers are required P

Installed costs cheaper by around 18% :
Other attributes Other attributes
Each duct is a hollow single bore A variety of ducts are available from single

smooth wall up to 9 integral colour coded ducts
Retro-fitting chambers not easy to create Retro-fitting chambers is easy and robust with
robust sealed connections CcoD

Old duct network must be removed before new || COD can be installed above old duct network,
duct can be installed leaving old ducts untouched

COD : bbicmpee + HadexcHee + lpoyHee + [leweene = I¢hchekmueHee

Bbyoywee 3a mpybamu COD!!!
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@ OptiRoad
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