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Urdrattur:

Markmid verkefnisins var ad kanna moguleika 4 ad setja upp “6dyran” bunad 4 {slandi,
par sem hagt er ad gera hradad alagsprof a veghlot i skala 1:1, eda hugsanlega minni
skala ef pad veeri mogulegt.

Kannadar voru heimildir og gognum safnad Gr verkefni COST 347 (“Pavement
Research with Accelerated Loading Testing Facilities™). Tvenns konar utfzerslur voru
skodadar, annars vegar nidurskolud prof og hins vegar prof med smeerri teekjum.

Meginkostur nidurskaladra profa er ad pau ma gera 4 rannsoknastofu me0 tiltolulega
litlum kostnadi. Vegna erfidleika vid skélun auk pess sem pekking & ahrifum
nidurskolunar virdist ekki vera naegilega mikil, telst petta ekki vaenlegur kostur hér. Prof
med smerri tekjum koma fremur til greina. Tiltdlulega audvelt virdist vera ad koma upp
slikum bunadi og moguleikar 4 ad gera svipadar melingar og i buinadi par sem alag og
veghlot eru 1 fullri steerd.

Lagt er til ad stefnt s¢ ad pvi ad koma hérlendis upp bunadi par sem veghlot er profad
med smeerri tekjum. bad yroi gert i samstarfi nokkurra adila, Vegagerdarinnar,
Rannsoknastofnunar byggingaridnadarins, Haskola {slands og e.t.v fleiri. Lagt er til ad
fulltraar fra pessum adilum myndi vinnuh6p sem gerir frumhdnnun 4 taeki af smaerri
gerd og forkonnun 4 kostnadi samfara byggingu pess.

3 lykilord: A islensku A ensku

Hradad alagsprof Accelerated pavement test
Veghlot Road construction
Burdarpol vega Bearing capacity
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1. Inngangur

Arid 2000 var gert svokallad hradad alagsprof 4 islensk veghlot' i Svipjod [1]. b4 var
notad taki sem er i sameiginlegri eigu Svia og Finna. Profid var gert 4 tvenns konar
veghlotum sem byggd voru med efni Ur einni namu og takmorkudust nidurstédur vid
pad. Ohjakvaemilega komu pvi fram spurningar um hvernig annars konar efni og
veghlot hefdu komid ut Gr profinu. Profid 1 Svipjod var dyrt, medal annars purfti ad
flytjia um 100 tonn af steinefni i gamum til Svipjodar, og pvi er ekki liklegt ad
samberilegar profanir verdi gerdar a islenskum efnum ad sinni.

Onnur leid til ad f4 svér vid peim spurningum sem fram komu, er ad leggja
tilraunakafla og profa efni vid raunverluegt umferdaralag. Pad hefur hins vegar pann
okost ad langan tima tekur ad fa fram nidustdour, auk pess sem 6gerningur er ad hafa
stjorn 4 ytri adstedum og alagi, 4 sama hatt og haegt var i profinu i Svipjod.

Med ofangreindar vangaveltur 1 huga var skilgreint verkefni par sem markmidio var
ad kanna moguleika 4 ad setja upp “6dyran” binad 4 Islandi, par sem hzegt er ad gera
hradad alagsprof & veghlot i skala 1:1, eda hugsanlega i minni skala ef pad veri
mogulegt. Gert var rad fyrir ad kanna heimildir um slikan binad, hvada moguleikar
eru fyrir hendi og hvad hann gati kostad. Medal annars atti ad nyta upplysingar fra
verkefninu COST 347 (“Pavement Research with Accelerated Loading Testing
Facilities™). bessi skyrsla fjallar um verkefnid en styrkur fékkst til pess fra Rannsokna
og préunarsjodi Vegagerdarinnar.

2. “Smeerri teki” til alagsproéfa

[ verkefninu COST 347, voru teknar saman upplysingar um bunad til hradadra
alagsprofa, sem til er i Evropu [2]. I verkefninu er slikur bunadur skilgreindur &
eftirfarandi hatt: “....installation where a full or reduced-scale pavement section
consisting of several layers can be tested by means of rolling wheels or any other
device that simulates traffic loading....” [2, bls 5]. Safnad var upplysingum um taeki
sem eru, eda hafa verid i notkun i Evrépu og fundust 19 slik. Sendir voru
spurningalistar til peirra sem hafa med tekin ad gera, par sem spurt var um eiginleika
peirra, hvernig meliblinadur vaeri notadur og hvernig astand profadra veghlota veeri
metid. Svor barust fyrir 15 teeki, sja toflu 1.

Eins og fram kemur i t6flu 1 eru prju pessara tekja merkt sem “Small-Scale”, teki vid
héaskolann i Oulu i Finnlandi og tvo vid haskdlann i Nottingham i Englandi. Annad
teekio vid Nottingham héskolann er med dlagsbunad sem gefur pulsélag 4 yfirbordid,
en hitt med hjolalag. Af 60rum tekjum, sem ekki barust upplysingar um i pessu
verkefni, ma nefna taki vid Ulster-haskola & Nordur-irlandi (“TRACKER”), sem
flokkast sem “Small-Scale”.

[ vidauka 1 er stytt utgafa af utfylltu spurningaeydublad um tzekid fra Haskolanum i
Oulu i Finnlandi og i vidauka 2 eru upplysingar um taekid sem notar hjélalag viod
haskoélann i Nottingham. A mynd 1 og mynd 2 eru teknar saman helstu upplysingar
um teekin.

Ef upplysingarnar & myndum 1 og 2 eru bornar saman, sést ad takid i Nottingham er
toluvert meira umfangs en tekid i Oulu. Finnska taekid getur po sett meira alag a

! Hér er ordid veghlot notad yfir pad sem adur hefur verid nefnt “veguppbygging”.
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uppbygginguna (athugid ad midad er vid “6xulalag”, pannig ad raunalag er helmingur
af pvi sem fram kemur), en hjolid getur ekki farst til hlidar eins og i hinu taekinu. i
vidaukum 1 og 2 kemur fram ad notad er hjol af “gaffal-lyftara” i Nottingham, en i
Finnlandi er talad um “adra gerd”, sem pd virdist af svipadri sterd og lyftarahjol.
Badi tekin takmarkast vid ad hafa einfalt hjol.

Nokkur munur er & hrada sem takin na. Taekid i Nottingham getur nad 12 km/klst
hrada, sem er sa sami og er a sensk-finnska HVS-taekinu. Finnska taekid ner adeins
hradanum 5 km/klst vegna pess ad pad fer mun styttri vegalangd fram og til baka.
bessi stutta vegalengd veldur pvi hins vegar ad gert er rad fyrir ad hagt s¢ ad na mun
fleiri alagsendurtekningar & timaeiningu i finnska teekinu en pvi enska.

bessi samanburdur taekjanna synir, ad pad er i raun alagsbunadurinn i Nottingham,
sem gerir a0 tekid er flokkad sem “smerra teki”. Finnska tekid og bunadurinn er
allur minni i snidum almennt, p6 gert sé€ radd fyrir ad préfa vegbyggingu i skala 1:1.

Skyrsluhdfundi barust upplysingar um “Tracker”-tekid vio Ulster haskola, med
tolvuposti fra David Woodward [3]. Takid sést 4 mynd 3. Samkvaemt peim
upplysingum er tekid afar einfalt. Pad var tiltdlulega 6dyrt 1 uppsetningu, en alagid er
sett & med vogarstangarafli, sem reynist slitna nokkud vid langtima prof. Takid getur
ekki dreift alaginu pvert a4 yfirbordid, en efnid er byggt inn i 2x3x1 m kassa.
Samkvemt upplysingum getur tekid sett alag & uppbygginguna, sem jafngildir “super
single standard axle”, eda hamarks 4lagi 4 6xul med tvo hjol 4 dxulenda (sem er 100
kN, pannig ad taekid atti ad geta gefid 50 kN alag). Hjélid, sem er i folksbilasterd’
nar mest um 4,2 km/klst hrada, en vegna pess hve pad fer stutta vegalengd er pad ad
auka hann ad pessum punkti og haegja a sér strax aftur eftir pad. Hjolid getur farid 44
umferdir & minatu. Samkvemt upplysingum fra David Woodward, er hegt ad koma
ymsum melibinadi fyrir i uppbyggingunni og mala svorun hennar gagnvart alagi.
bar sem hjolid getur ekki ferst til hlidar, hefur melibunadi verid komid fyrir a4
midlinu og einnig utan hennar, til ad geta skodad ahrif dreifingar alagsins. Vegna
smadar kassans sem vegbuturinn er byggdur i, er fjoldi mala takmarkadur. I
akvednum verkefnum hefur reynst vel ad vera med fraudplast af akvedinni gerd til ad
likja eftir undirbyggingu.

* Notad hefur verid dekk af gerdinni Goodyear G800, sem er trulega ekki til lengur, en var notad 4
breska sportbila hér adur fyrr.
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Tafla 1: Upplysingar um teki sem safnad var i vinnu COST 347 verkefnisins [2, bls 6]

IDENTIFIER INSTITUTION COUNTRY CITY Type
Laboratoire des Voies de Circulation
(LAVOC)
LAVOC Département de Génie Civil (DGC) CH Switzerland | Lausanne Linear Test Track
Ecole Polytechnique Federale de
Lausanne (EPFL)
ETHZ (SEVYF';S) Federal Institute of Technology | oy gyiitzerland | Zirich | Gircular Test Track
Federal Highway Research Institute Bergisch :
BASt (BASY) D Germany Gladbach Hydraulic Actuators
L D(l;e)sden Technische Universitdt Dresden D Germany Dresden Hydraulic Actuators
Technical University of Denmark .
RTM Danish Road Institute DK Denmark Lyngby Linear Test Track
Centro de Estudios y Experimentacion - . .
CEDEX de Obras Publicas (CEDEX) E Spain Madrid Linear Test Track
Laboratoire Central des Ponts et .
LCPC Chaussées F France Nantes Circular Test Track
U OULU L . Linear Test Track
*) University of Oulu FIN Finland Oulu (Small-Scale)
Delft University of Technology (DUT)
Road and Hydraulic Engineering
LINTRACK Division of Ministry of Transport, NL Netherlands Delft Linear Test Track
Public Works and Water
Management (DWW)
Technical University "Gh. Asachi",
LIRA Faculty of Civil Engineering and RO Romania lasi Circular Test Track
Architecture
Swedish Road and Transport
. Research Institute (VTI) S Sweden / Linkoping / .
HVS-Nordic Technical Research Centre of FIN Finland Helsinki Linear Test Track
Finland (VTT)
K(?)D VUIS-CESTY Ltd. (Research Institute) | SK Slovakia Bratislava Circular Test Track
TRL TRL UK Kpnlted Crowthorne Linear Test Track
ingdom
. : United . Linear Test Track
U Nott-PTF | University of Nottingham UK Kingdom Nottingham (Small-Scale)
United Linear Test Track
U Nott-HLF | University of Nottingham UK Kingdom Nottingham (Small-Scale) &

Hydraulic Actuators
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Id: U OULU Pavement Test Facility Oulu
Institution: University of Oulu Finland
Type: Linear Test Track Construction (commissioned): 1994

Dimensions

Pavement length 1.2m
Useful testing Ien_gth 0.4m
{at constant speed}

Loading

Range of Load ” 14-50 KN

Transverse distribution E
Loading direction = &
" \Wheels loads (half axle) are converted to the
corresponding axle loads.

Axle configuration

=1
Speed
Vehicle Speed (max.) 5 km/h
LA LIS Test frequency (max.)
L] »
o. U S s. (passes/hour/section) 2000
» b oall* av® Practical output
7 .’. = '. ... .: {loadings/month/section) 430.000
m Sections
No. of Seclions 1
Thickness 600 mm
Width 900 mm
“=Potenliometer Measured Variables
o |3
Bl 5[50 =
£l &5l8g 2
3 w | ® =
| <D @
Environmental control Temperature "
i:??:[z?sgrta e Indig\iors Moisture content X
Pavement temperature @* @ monitored Suction -
Rir mosture ) partially controlled Deflection (transient) x | x
Freeze thavw ovoles @™ indirect control Verlical Stress X
VWater lable Y ] _ (air temperature) Horizontal Stress
Rainial 3] totally controlled Verlical Strain
Horizontal Strain
Contact people: - Esko EHROLA (esko.ehrola@oulu.fi)

- Teuvo RYYNANEN (teuvo.ryynanen@oulu.fi)

Mynd 1: Upplysingar um teeki vid haskolann i Oulu i Finnlandi.
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Id: U Nott-PTF Pavement Test Facility Nottingham
Institution: University of Nottingham United Kingdom
Type: Linear Test Track Construction (commissioned): 1975

Dimensions

Pavement length 4 m
Useful testing length 4m
(at constant speed)

Loading

Range of Load ” 10-30 kN
Transverse distribution + 300 mm
Loading direction = &

Y \Wheels loads (half axle) are converted to the
corresponding axle loads.

Axle configuration

- M Speed
e \ehicle Speed (max.) 12 km/h
Test frequency (max.) 800
(passes/hour/section)
Practical output
{loadings/month/section) 111.000
Sections
T— No. of Sections 2
-~ Thickness 1400 mm
. e Width 2400 mm
Measured Variables
QD
= o
8l 8|59 ¢
E15l18Y 3
S| o | & S
) SN - ] 1
Environmental control P —s
Placement Indoors Moi th u P X
Air temperature @ \ SOI? Ure comen
Pavemenl temperalure @* or @ | D monitored uction
Air moisture (@ partially controlled Deflection (transient)
Freeze-thaw oycles 2% indirect control Vertical Stress X | x
Water table - . (air temperature) Horizontal Stress X | x
- ¥ totally controlied Verlical Strain x | x
Rainfall - -
Horizontal Strain X X X
Contact people: - Barry BRODRICK (barry.brodrick@nottingham.ac.uk)

Mynd 2: Upplysingar um teeki vid haskolann i Nottingham i Englandi.




Athugun & méguleikum & uppsetningu “6dyrs” binadar til ad gera hradad alagsprof & islandi

[y

Mynd 3: “Tracker”, teeki til alagprofunar vid Ulster haskolann
[http://www.engj.ulst.ac.uk/SCOBE/TRAC/tracker.htm]

3. “Niourskolud” taeki til alagsprofa

begar talad er um “nidurskolud” prof, er hér att vio profanir sem eru ekki i skala 1:1,
hvorki hvad vardar alag né veghlot sem profad er. I heimild [4] er fjallad um slik prof,
en par segir: “Small scale testing of pavement materials provides an alternative
means for preliminary indicator or ranking tests prior to, or in place of, expensive
full-scale Accelerated Pavement Testing (APT)” (undirstrikun skyrsluhéfundar). Eins
og parna kemur fram eru prof af pessu tagi, p.e.a.s. prof i minni skala en 1:1, nefnd
sem nokkurs konar forprof fyrir prof i fullum skala, en einnig er yjad ad pvi ad pau
komi til greina ein og sér. Forprofin eru gerd til ad finna kritiska paetti i profunum
adur en fullskala profid er gert, til pess ad auka 4 6ryggi profsins og til ad fa sem mest
ut ar pvi [5]. Nyting nidurstadna slikra skaladra profa til ad spa fyrir um raunverulega
hegdun veghlota er afar fysilegur kostur, par sem hagt er ad gera pau fyrir brot af
kostnadi af fullskalaprofum [5]

[ heimild [5] er medal annars fjallad almennt um skolud prof og logmal
hermifraedinnar (“theory of similitude™), p.e.a.s. hvada 16gmal gilda pegar gert er
skalad likan af raunverulegum hlut til ad profa. Almennt gildir ad allar breytur med
somu edlisfredilegu eiginleika purfa ad vera skaladar a sama hatt fra
raunveruleikanum til likansins. Pad er po yfirleitt ekki mogulegt ad skala alla paetti,
en likanid getur samt gefid réttar upplysingar ef tryggt er ad paer breytur sem ekki er
haegt ad skala hafi ekki veruleg 4hrif & maelda eiginleika, baoi 1 raunveruleikanum og
i likaninu.

Prjar breytur eru mikilvaegar i flestum aflfredilegum vandamalum, p.e. lengd, massi
og timi [5]. Breytur sem hafa dhrif & hegdun veghlots undir hreyfanlegu alagi eru:
pykktir, massi, rtimpyngd og fjadureiginleikar (fjadurstudull, E og Poissons hlutfall,
v) efna 1 mismunandi l6gum. Vid likanagerd getur skélun pessara mismunandi breyta
verid mismunandi innbyrdis. Ekki verdur farid nénar ut i pad hér, en i heimild [5] er
greint frd nidurstddum athugunar sem gerd var, med pvi ad nyta fraedileg reiknilikon,
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4 ahrifum skolunar 4 nidurstodur. Ut ur pvi kom ad ef gert er rad fyrir ad efnid sé
linulega fjadrandi yrou nidurstodur hinar somu fyrir fullskala prof og nidurskalad prof
i likani ef likanid veeri skalad 4 eftirfarandi hatt:

Lengd, 1:N

Alag, 1:N?

Timi alags: 1:N
Efniseiginleikar, 1:1
brystingur alags 4 yfirbord, 1:1

betta pyoir til demis ad ef N er 10, pa @ttu pykktir i likaninu ad vera 1:10 af pykkt i
raun, alagid ad vera 1:100 af raunalagi, en p6 etti loftrprystingur i dekki ad vera hinn
sami og raunverulegur prystingur (1:1). I sliku likani etti einnig ad skala
kornasterdardreifingu efnis nidur um hlutfallid 1:10 og i heimild [4] er sagt fra
hvernig kornaktrfa er skolud nidur um 1:10, p6 ekki nema nidur ad finasta sigtinu
(0,075 mm). Efnid par fyrir nedan er dbreytt.

4. Kostir og gallar “smaerri taekja”

bad verdur ad telja til kosta “smaerri taekja”, ad profanir 1 peim eru umfangsminni og
ekki eins kostnadarsamar og profanir i taekjum i fullum skala. I slikum taekjum er
mogulegt ad gera margar af peim melingum sem gerdar eru i fullskala tekjum, s.s.
mealingar & spennum, streitum og sigi eda sampjoppun. Haegt er ad hafa hrada
alagsins litinn, en pad telst kostur, en jafnframt er pad dkostur ad vegna smadar taekja
og “prothlutar” er hamarkshradi alags litill.

Okostir vid “smerri taeki” eru einnig ymsir. Til demis er pad okostur ad
hamarksalagid er 1itid og ekki sett 4 med hjéli af fullri staerd. I “smaerri taekjum” er
lika yfirleitt ekki moguleiki 4 a0 vera med nema eitt hjol (parhjol koma ekki til
greina) og erfitt er ad koma hlidarferslum hjdlsins vid vegna smadar “prothlutarins”.

Préfanir 1 “smeerri tekjum” gefa pvi nidurstodur, sem adeins ad hluta er hagt ad
yfirfeera beint 4 raunverulegar adstaedur. Hins vegar gefa par godan moguleika a
samanburdi milli mismunandi efna og uppbygginga. I pessu sambandi er rétt ad
minna 4 ad pad 4 einnig vid um prof i fullum skala; pau er ekki ad fullu hagt ad
yfirfeera beint 4 raunverulegar adstedur, p6 munurinn s¢ minni en fyrir “smaerri teki”.

5. Kostir og gallar “nidurskaladra” tekja

Kostir “nidurskaladra” takja, eru ad sjalfsogdu peir ad heaegt er ad gera prof a
tiltélulega vidradanlegan hatt inni 4 rannsdknastofu. Kostnadur vid slik prof er adeins
brot af kostnadi vid prof i fullum skala.

Gallar “nidurskaladra” profa eru hins vegar nokkrir. Helst er ad nefna ad pekking a
ahrifum skolunar er e.t.v. ekki nagilega mikil enn. I heimild [4] er ratt um ad
rannsaka purfi kerfisbundid hvada dhrif skélunin hefur. Nidurskdlun efnis, til demis
kornaktrfu, hefur einnig augljéosan okost i for med sér, par sem ekki er vist ad
eiginleikar mismunandi kornasterda séu hinir somu. Einnig er afar erfitt ad skala
nidur efni finna en finustu sigti og getur pad haft dhrif & nidurstodurnar.

bad verdur einnig ad nefna hér ad 1 heimild [2] er pad tekid fram ad mikilvaegast vid
hradad alagsprof er ad teki og “prothlutur” séu i fullum skala, pannig ad alag s¢ sem
raunverulegast og hagt s¢ ad byggja tilraunakaflann med tekjum eins og notud eru i




Athugun & méguleikum & uppsetningu “6dyrs” binadar til ad gera hradad alagsprof & islandi

raunveruleikanum. Augljost er ad “nidurskolud” prof eru langt fra pvi ad geta uppfyllt
pessar krofur.

Skyrsluhofundur spurdist fyrir um notkun “nidurskaladra” profa i sérfraedingahopi
sem fjallar um hradad alagsprof. Med tilvisun 1 heimildir [4] og [5], par sem nefnt er
a0 slikar profanir séu fysilegar, var spurt hvort menn vissu um frekari préun i pessa
veru. Engin svor barust, sem bendir til ad ekki hafi tekist ad proa petta eins og stefnt
var ad eda ad ahugi hafi ekki verid naegur til pess.

6. Kostnadur vio taeki

[ vidauka 2 kemur fram ad stofnkostnadur vid tekid i Nottingham haskola, var 80.000
evrur, & verdlagi arsins 2001. Ekki kemur fram i vidauka 1 hver stofnkostnadur vid
finnska tekid var og itrekadar fyrirspurnir skyrsluhdfundar til tengilida sem nefndir
eru a skjolum um taekid, hafa ekki borid neinn drangur. Upplysingar um stofnkostnad
teekisins vid Ulster-haskola eru einnig af skornum skammti, nema nefnt er ad pad hafi
verid tiltélulega 6dyrt 1 byggingu. Ljost er ad ekki er haegt ad segja fyrir um kostnad
vid uppsetningu taekja sem pessara hér, nema ad undangengnum sérstokum
athugunum.

7. Samantekt og tillogur

Ljost er ad afar dyrt er ad gera hradad alagsprof 1 skala 1:1, par sem alag og veghlot
eru 1 fullri sterd, eins og gert var i Svipjod vorid 2000 [1]. bvi er mjog dhugavert ad
skoda moguleika 4 6dyrari utferslu af slikum profum. 1 pessari skyrslu hefur augum
verid beint ad tvenns konar utferslum, annars vegar nidurskolud prof og hins vegar
prof med smeerri teekjum.

Meginkostur nidurskaladra profa er ad pau ma gera inni 4 rannsoknastofu og meo
tiltdlulega litlum kostnadi. Pau eru hins vegar teplega fysilegur kostur, baedi vegna
erfidleika vio ad skala profin nidur og auk pess er pekking & dhrifum nidurskdlunar
tepast negilega mikil. Svo virdist sem ekki hafi verid unnid mikid med ad proa
melingar af pessu tagi, pott akvedinn dhugi hafi verio & pvi fyrir nokkrum arum.

Prof med smeerri tekjum koma fremur til greina. Pad virdist tiltélulega audvelt ad
koma slikum buinadi upp og moguleikar eru &4 ad gera i peim sambarilegar melingar
og gerdar voru 1 Svipj6d. Slik taeki gaetu einnig bodid upp 4 moguleika & annars konar
mealingum 4 efnum, s.s. yfirbordsslit. P66 er pad mjog hdd pvi hvernig
teekjabinadurinn er. Yfirbordsslit er yfirleitt mjog had hrada og pvi kann ad reynast
erfitt a0 mela slikt med bunadi sem ekki getur ndd nema litlum hrada midad vid
venjulegan umferdarhrada.

bad er skodun skyrsluhofundar ad peir moguleikar sem profanir af pvi tagi sem
nefndar eru 1 pessari skyrslu gefa, séu pad miklir ad rétt sé ad stefna ad pvi ad koma
upp bunadi i pessa veru. I pvi sambandi er ljost ad pad parf ad gerast i samstarfi
nokkurra adila  hérlendis. Nefna mé&  Vegagerdina, Rannsoknastofnun
byggingaridnadarins, Haskolann og e.t.v. einhverja fleiri. Pad er einnig skodun
skyrsluh6fundar ad ekki skuli rasad um rad fram i pessum efnum, en til demis ad
skoda nidurstodur verketnis COST 347 1 pvi sambandi, en par er gert rad fyrir ad setja
fram tillogur um hvernig best sé ad standa ad hréoudum alagspréfum.
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Nestu skref i malinu eru ad gera frumhonnun 4 hugsanlegu taeki af “smaerri gerd” og
forkonnun 4 kostnadi samfara byggingu pess. Hér er lagt til ad fulltrar fra
adurefndum adilum, myndi vinnuhép til ad skoda framhald i pessa veru.
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Vidauki 1

Upplysingar um taeki vid haskolann i Oulu i Finnlandi.
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GENERAL
e Country: Finland
e City: Oulu
e Institution: University of Oulu
e Name of Facility: Pavement Test Facility (PTF)
e Construction (commissioned) year: | 1994

FACILITY DESCRIPTION
e TYPE
X Linear Test Track (rolling wheels)
[] Circular Test Track (rolling wheels)
[] Simulated Loading Device (e.g. pulse loading device)

L] Other (describe): ‘

e PLACEMENT
X Fixed inside
[] Fixed outside
] Mobile
e DIMENSIONS
=  Pavement length:

— Overall length: 1.2m

— Useful testing length: 0.4m

— Mean diameter (Loading diameter) for circular test
tracks:

=  Concrete Test Pit: X No

O Yes = width:

height:
e LOADING DESCRIPTION
X Rolling wheels:
e Loading: O Dead load

X Hydraulic/pneumatic device

O Mechanical device

O Other (describe):

* How do you measure actual load? measured
(e.g. known dead weight) weight

o Number of arms (circular test tracks):

o Axle type: Single axle / single wheel
Single axle / dual wheel

Tandem axle

Other (describe): |

Yes (complete axle)
No (half-axle)
o Tire type: O Standard truck tires

XOOOOK
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O Supersingle tires

O Scale tires (e.g. fork-lift tires)

O Solid tires

X1 Other (describe): 6.00 x R9
e Range of tire pressure:

* How do you measure actual tire pressure? air-pressure gauge

e Suspension: O Pneumatic

Multileaf spring
Constant load by loading device
Other (describe): ‘

Driven axle or wheels

e Propulsion:
Towed axle or wheels
Central pivot motor (circular test tracks)

Other(describe): ‘ hydraulic cylinder

e Loading direction: One way

Two ways

XOOX OOOOXKO

Both (one way or two ways are possible)
e ACCELERATED LOADING

o Range of Loads: ‘ 7..25 kN

e Test speed:
X Rolling wheels:

- Speed (min., normal, max.; km/h): 5 km/h

- Frequency (passes/hour/section): 800 one way/2000 two way

e Time to apply 10° loads:

- Theoretical minimal time: 500 h
- Practical minimal time: 70d
(including routine checking stops and periodic surveys)
SECTIONS
¢ Number of pavement sections that can be tested simultaneously: ‘ 1

e Pavement section dimensions:

- Width: 0.9m

- Pavement thickness (including surface, base and subgrade): |0.6 m

- Total mean length of a section: 1.2m

- Useful mean testing length of a section: 0.4 m

e Construction procedure: [0 Conventional procedure - [ Full scale plant
O Reduced scale plant
XI Special procedure > O Special plant
X Manual

ENVIRONMENTAL CONTROL

e Air temperature control:

13
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O No
O Partial > Describe control process:
X Yes > Range:

Describe control process:
* How do you measure air temperature?
Pavement temperature control:
O

+15°C..+60°C

by air conditioning

by temperature sensors

No

X Indirect control through air temperature

O Partial > Describe control process:
X Yes > Range:

Describe control process:

Air moisture control:

X No

O Yes -> Describe control process:
* How do you measure air moisture?
Freezing-thaw cycles control:

X No

O Yes -> Describe control process:
Water table level control:

O Not monitored

O Monitored but not controlled

X Monitored and

O Monitored an

Rainfall control:

+15°C..+60°C

temperature sensors in the asphalt
layer

Describe control process:

water content control during specimen
preparation

Describe control process:

X No rainfall is possible (e.g. indoors facility)

O Natural rainfall

O Natural rainfall supplemented when needed

O Fully controlled -

* How do you measure rainfall?

Describe control process:

Other:

ECONOMY

e |Initial costs of ALT facility and related equipment (in Euro 2001)

e Annual fixed cost of ALT facility (staffing, rent, insurance...)

e Number of permanent ALT staff

Engineers and other scientists

14
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e Technicians 3

e Administrative 1

MISCELLANEOUS

e GENERAL WRITTEN DESCRIPTION
e Text

PAVEMENT TEST FACILITY AT UNIVERSITY OF OULU

The Pavement Test Facility has three main components (Figure 1):

- the mechanism including the loading wheel and hydraulics to move the wheel

- the measuring system consisting of instrumentation and computer controlled data
logging system

- the test box, in which the road structure to be investigated is build

The dimensions of the test box are 1200*900*600 mm (1*w*h) allowing a structure with
maximum thickness of 600 mm to be tested. The test box is removable.

The instrumentation may consist of potentiometers measuring vertical deflections,
pressure cells, laser sensors to measure the surface profile, temperature sensors (AC),
and a sensor to locate the wheel position. Potentiometers are used to measure the
elastic and permanent deformations (Figure 2).

The wheel load can be chosen between 7 ... 25 kN. The tyre is a smooth surface wheel
of a forklift truck and the size is 6.00-R9. The tyre pressure is adjustable. As an example,
a wheel load of 10 kN with tyre pressure 600 kPa causes approximately a surface stress
of 700 kPa. The wheel speed in the middle of the test box is 1.4 m/sec (about 5 km/h).
The loading can be either unidirectional or bi-directional. During the tests the whole
device is inside a noise absorbing chamber, where temperature can be regulated
between +5 °C and +60 °C.
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e Pictures and schemes
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Figure 2. Schematic cross-section of potentiometer assembly in the test box

Note: This item (GENERAL DESCRIPTION) is intended to provide a clear description of the facility. Please
include several paragraphs describing items like geometry, dimensions, physical characteristics of the
facility, the way load is applied, or any other aspect you consider of interest. Please add some pictures and
schemes to support the description. (See an example in the Appendix).

e Please add any other information or remarks that you consider of interest.

Current transducers

2 2 laser transducers

2 3 potentiometers

> 3 pressure cells

2 Pt100 temperature sensors
Expandable up to 256 channels

A pavement test facility (PTF) can be used to determine the effects of the unbound base course
material, loading, structure and external conditions on permanent and elastic deformations in the
structure.

Thickness, grain size distribution, voids content and moisture content are controlled in every
layer.
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Vidauki 2

Upplysingar um taeki vid Nottinghamhaskéla i Englandi
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GENERAL
e Country: UK
e City: Nottingham
e Institution: University of Nottingham
e Name of Facility: Pavement Test Facility
e Construction (commissioned) year: | 1975

FACILITY DESCRIPTION
e TYPE
X Linear Test Track (rolling wheels)
[] Circular Test Track (rolling wheels)
[] Simulated Loading Device (e.g. pulse loading device)

] Other (describe): |

e PLACEMENT
X Fixed inside
[ ] Fixed outside
[ ] Mobile

e DIMENSIONS
= Pavement length:

— Overall length: m
— Useful testing length: 4m
— Mean diameter (Loading diameter) for circular test
tracks:
= Concrete Test Pit: O No
K Yes = width: 2.4m
height: 1.4m
e LOADING DESCRIPTION
X Rolling wheels:
e Loading: O Dead load
X1 Hydraulic/pneumatic device
O Mechanical device
O Other (describe):
* How do you measure actual load? Strain gauges on
(e.g. known dead weight) loading levers

e Number of arms (circular test tracks):

o Axle type: XI Single axle / single wheel
O Single axle / dual wheel
O Tandem axle

O Other (describe): ’

18



Athugun & méguleikum & uppsetningu “6dyrs” binadar til ad gera hradad alagsprof & islandi

*

O Yes (complete axle)
O No (half-axle)
Standard truck tires

Supersingle tires

e Tire type:

Scale tires (e.g. fork-lift tires)
Solid tires

O O0KXOO

Other (describe):

e Range of tire pressure: 600 to 700 kPa

* How do you measure actual tire pressure? pressur gauge

e Suspension: O Pneumatic
Multileaf spring
Constant load by loading device

Other (describe): ‘

e Propulsion: Driven axle or wheels
Towed axle or wheels

Central pivot motor (circular test tracks)

Other(describe): ‘

¢ Loading direction: One way

Two ways

X OOOOXOORXAO

Both (one way or two ways are possible)

e ACCELERATED LOADING

e Range of Loads: 5to 15 kN

e Transverse distribution of loading:

- Total lateral displacement: (distance between centres of
600mm
wheel tracks, not between outer edges)

— Step intervals: 9

— Automatic transverse distribution [0 No
X Yes - Describe:

Psuedo-random position controlled lateral

actuators
e Test speed:
[] Rolling wheels:
— Speed (min., normal, max.; km/h): 4,8,12
Frequency (passes/hour/section): 800
e Time to apply 10° loads:
— Theoretical minimal time: 30 weeks
(irz::dfzfrac:umlz Icr:(::lk;[:;set;ps and periodic surveys) 36 weeks
SECTIONS
¢ Number of pavement sections that can be tested simultaneously: 2

e Pavement section dimensions:
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—  Width: 2.4m
— Pavement thickness (including surface, base and subgrade): 1.4m
— Total mean length of a section: m
— Useful mean testing length of a section: 2m

e Construction procedure: [0 Conventional procedure > [ Full scale plant
O Reduced scale plant

X Special procedure > O Special plant
X Manual
ENVIRONMENTAL CONTROL
e Air temperature control:
O No
O Partial > Describe control process:
X Yes > Range: 16 to 40 degrees ¢

Describe control process: | Heaters and coolers

* How do you measure air temperature? Thermocouple

e Pavement temperature control:
O No
X Indirect control through air temperature

O Partial > Describe control process:

X Yes > Range: 16 to 30 degrees ¢

Describe control process: | Heaters and coolers

e Air moisture control:
X No

O Yes -> Describe control process:

* How do you measure air moisture?

e Freezing-thaw cycles control:
X No

O Yes -> Describe control process:

o Water table level control:
X Not monitored
O Monitored but not controlled
O Monitored and Describe control process:

O Monitored an Describe control process:

¢ Rainfall control:
XI No rainfall is possible (e.g. indoors facility)
O Natural rainfall
O Natural rainfall supplemented when needed
O Fully controlled - Describe control process:
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* How do you measure rainfall?

e Other: ‘

ECONOMY

¢ Initial costs of ALT facility and related equipment (in Euro 2001) 80,000

48,000 (based on

e Annual fixed cost of ALT facility (staffing, rent, insurance...) hire charge of
£2500/month)
e Number of permanent ALT staff
e Engineers and other scientists 2
e Technicians 1

e Administrative

MISCELLANEOUS

e GENERAL WRITTEN DESCRIPTION
e Text

e Pictures and schemes

Note: This item (GENERAL DESCRIPTION) is intended to provide a clear description of the facility. Please
include several paragraphs describing items like geometry, dimensions, physical characteristics of the
facility, the way load is applied, or any other aspect you consider of interest. Please add some pictures and
schemes to support the description. (See an example in the Appendix).

Longitudinal Elevation:

setvo valve
wire fope / reaction beam
oil flow
wheels
i 3
f ,?
B &

carTiage

Pneumatic tyre /
560mm dia.

7.3m pavement
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Photo:
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