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Avekounta Qoootpouoto
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Portland Ciement Concrete

| "150 - 300 MN
Base or Stllbhasa Course 100 = 300 MM
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EVKOUTTTO 000G TPOUATO AOY® TOL LYNAOD HETPOL
EMAGTIKOTNTAC TOV CKLUPOOEUOTOC
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Avokaunto OoocTpmwuora,

Toror _oveKkaumrT®y oéoatgwgdrwﬁ

1. Jointed plain concrete pavement (JPCP),
2. Jointed reinforced concrete pavement (JRCP),
3. Continuous reinforced concrete pavement (CRCP)

4 Pre-stressed concrete pavement (PCP).

TYPES OF PAVEMENTS | S
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Jointed plain concrete pavement (JPCP)

Top View

Typical Spacing:
3.7-641m (12 - 20 ft.)
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Transverse Joint

Side View
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Jointed reinforced concrete pavement

(JRCP)
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Jointed Plain Concrete Pavement — Pavement Interactive
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Continuous Reinforced
Concrete Pavement (CRCP)
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Jointed Plain Concrete Pavement — Pavement Interactive
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Evkounta Qoooctpouaro

Tack ‘Coat Seal Coat j Prime coat
R Surface Course (25=50 mm) 1
Binder Course (50-100 mm) Y

Base Course (100=-300 mm)

Subbase Course (100-300 mm)

‘ Compacted Subgrade (150-300 mm)

Natural Subgrade

EOKoumTTo 0006TPORATE £(0VV ETLPAVELO ATO 0.GOUATIKG VAKA

» Ovoudlovtal «EVKOUTTO a@oD 1 GLVOAIKT] OOUN TOV
000G TPOUATOC «AVYILE N «EKTPETETO AOY® TOV
KUKAOQOPLOKOD POPTOV.

» Anotelelton Ao OTEMOELS DAKGMY

TYPES OF PAVEMENTS | Struccore
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Types of road construction

flexible pavement rigid pavement

layer of asphait steel rods

layer of concrete

natural formation

layer of sand, gravel, or crushed stone £ 2012 Encyclopsedia Britannica, Inc.

» To dxoumto (TOLUEVTEVIN) 000CTPOUOTO KOTO LECO OPO T
avtéyovv 10-15 ypovia meprocdTEPO 0o TO AGPAATIKA (EDKAUTTA)
000CTPOUOTA, TPLV YPELOGTOVY ATOKATAGTAGC

» Ta evkounta (AoQAATIKA) 0000TPOUATE IVl AyOTEPO aKPIBX
» 0o To, AKOUTTTO!

TYPES OF PAVEMENTS | Struccore
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Aocgpoltind vixrd & Acpadtog



Aocgaltika usivuarao - Kopia
CUGTOTIKA

Aocpoartog poll pe adoavn

u b . - ' )



http://www.highwaysmaintenance.com/

H dopaAtog £xel Lodpo 1 KapE YpOUOL Kol EXEL
A0 PPOYOTOMNTIKES KO GLYKOAANTIKES 1OLOTNTEG

Uses:
> ZTEYOVOTIKA

» ZOVOETIKO VMKO Y100 TI] GLYKPATNON TOV 0OPOVDV

http://www.engineering.uiowa.edu/~swan/courses/53086/period14.pdf



http://www.engineering.uiowa.edu/%7Eswan/courses/53086/period14.pdf

Ac@altog - Kova yopoKTyploTIKA,

»ECaipetika evaicOnto ot Ocppokpacia

€ VYNAEC DepLOKPpUGIEC: TOL ATPAATIKE VAIKA
yopaktnpifovial amd VYNAT PELGTH GVGTAGCT,

€ YouUnAES Bepuroxpacies: teivouv va yivovtol ToAD GKOUTTO
Ko e00pavoTa

Temperature sensitivity

I'epvovyv
Me v Tdpooo 1oL Y¥POVOL TO AGPAATIKO VAIKO TEIVEL VoL YivETOL OAO
Kol 7110 €00PAVGTO KAl EMPPETEC GE pOYUES/ Opadon

http://www.engineering.uiowa.edu/~swan/courses/53086/period14.pdf
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Ilpoéicvon

1. ®VoIKES 06PUATIKES 0am00£oELg

2. Atvolion apyov TETPEAALOV

http://www.engineering.uiowa.edu/~swan/courses/53086/period14.pdf
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1. Pvoikeg acPaATIKES Am00i0EIS

Mmopel va vtdpyEL 6€ GKANPN 1N LOACKN
GTEPEN LOPQT]
IHapaoetypatathe Triniddad Lake deposits on the Carribean
Island of Trinidad
1. the “Tar sands” of Western Canada;
2. the Gilsonite deposits of Utah; and
3. the La Brea Tar Pits of Southern California.

http://www.engineering.uiowa.edu/~swan/courses/53086/period14.pdf
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The Trinidad Lake deposits on the Caribbean
Island of Trinidad

Pitch Lake, Trinidad - The Largest Natural Deposit of Asphalt

e RS

http://www.amusingplanet.com/2012/10/pitch-lake-trinidad-largest-natural.html
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The “Tar sands” of Western Canada

The bitumen 1s mixed in sand or clay | i

The tar sands are composed of:
»83% silica sand
»10% crude bitumen
»>4% water
»>3% clay

http://www.chymist.com/Athabasca%20Tar%20Sands.pdf

David A. Katz, The Athabasca tar Sands fort McMurray, Alberta, Canada


http://www.chymist.com/Athabasca%20Tar%20Sands.pdf

2. A1wlien apyov TETPELAIOD

AGOUATOC €lvor TO KOTAAOUTO TOV OTTOUEVEL LETE TNV KAOGLOTIKY
aTOGTAEN OPYOV TETPEAALIOV

Cool (25°C)

Small molecules.
(E— Refinery gases pgojeq « low boiling point '
[E— gas * very volatile A g
o, = flows easily TTOOTA n
+ ignites easily
'_' — Gasoline (Petrol) SRR

= el f -To apyd metpélato Bepuaiveton Kot
LETATPETETOL GE OEPLO

-Ta aépra TepvoHv pEca amd pio GTNAN
anOGTOENC M oMol YIVETAL TTO OPOGEPT
0G0 QEAVETOL TO DYOC

Aircraft
fuel

Diesel Oil

-Otav po Evwor| 68 REQLX UATAOTACY)
POyeTon #xTw anod T0 oNWPElo PEACUOD
NG, CLITIVUVVETAL GE LYQO.

Fuel for cars,
lorries, buses

Heated
crude oil

-

Fuel Oil Fuel for ships,

power stations
Large molecules:

+ high bailing point

« not very volatile o )
« does not flow easily http://www.bbc.co.uk/schools/gcsebitesize/sci

= does not ignite easily ence/aga pre 2011/rocks/fuelsrev3.shtml

Residue Bitumen for

roads and roofs

Hot {350°C)
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Tomor

» Ac(QaATOC 01e160VONG To mo Gvyvé

YPNOLLOTOLOVUEVO
GE 000CTPOLLOTO,

» Pevotomomuévn AcpoAToc

» AGOUATIKA YOAOKTDUOTO

» Tpomomomnuévn AcQailtog

Bituminous Mixes and Flexible Pavements — An Introduction, BACMI, London, 1992



» Acaltoo Sieiadvong

2ETMA AUAUTTY) AOoPaATOGC, OtaBabutopevy ano tov Babuo
OLEloOLOT] TG,

H detoduom eivar 1o Babog oto onolo otetodvetl pua Tumny| BeAOVa
LTLO TLTKEG oLYONKES POPTIONC, YOOVOL 1t Depuonpaaciog.

Pesvotomompevn aopaitog

AVOLELYVDETAL UE UATIOLOY OLXADTY] VLol VAL YLVEL TILO PELOTN
NAL VoL [LTOPETEL Vo Yo otponownbel oe youunAotepeg
Gegpoxgocmeg

Bitumin and Flexible Pavements — An Introduction, BACMI, London, 1992



AcaATine YUAIATOPOTA

H dotpaitog otaonopniletat 6TO VEQO Yo VoL (LTOQEL V&
yonotponowbet oe yapunieg Bepponpaoteg ywols
Ocopavon, g not 1 PELOTOTNTA TROERYETAL AT TO VEQO
naL OYL ATO OLAUADTES

Toonomompevy Acpaitog
Aoaltog dlelodvong pe TpocHeta, OTWS TOADILEQN, YL

TNV TQOTIOTOLYON TWY 1Y UVILWY HAL QEOAOYIKWV
LOLOTNTWY

Bituminous Mixes and Flexible Pavements — An Introduction, BACMI, London, 1992



XapoKTypiouos oceaLTOD

» DokLpEC Sdteioduonc

» Aoxiuég onueiov ndAdmong



Awgrioovon -
PENETRATION

TEST

Bitumen Penetration Test - Civil
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Aokwun oitgicovong

Metpd. Tov aptOud TV deKAT®V TOL Y1IAI0GTOV (GTVAO) TOV Hid
TUTIKY BeAOVa Ba 01E160VGEL GE Eval iy AGPAATOV GE:

- e Tk Ogppokpacia- usually 25°
- V0 Kovoviko @opTtio- usually 100 grams
- Y10, KOVOVIKO YPOVo- 5 secs

Oco mo poiokn gtval n dceaitoc, 1060 o Padid n ferdova
OLaTEPVA TO Oy (TO VAL OEKNTO TOL YIALOGTOL 160VTAL UE 1

pen)

Bituminous Mixes and Flexible Pavements — An Introduction, BACMI, London, 1992



Penetration test

» XoaKeon oreicovans

/ Kataypogr 01E16000NG mmn
l Kivnon xopis It

TP

http://engineeringtraining.tpub.com/14070/css/14070 311.htm

http://www.civil.uminho.pt/transportinfra/laboratory.htm
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»Bapog

Additional weight: ~ Needle: 50 gr
50 g

/ + — 100 g total weight

TR

e e
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S

http://engl gtraining.tpub.com/14070/css/14070 311.htm

> XpovopetTpo

graduated in 0.1 s


http://engineeringtraining.tpub.com/14070/css/14070_311.htm

> Aoyeilo oclypnatog

To ecwotepikd PdOoc mpemer va
eglvar  tovAdylotov 15  mm
EYOUADTEPO OTO TNV OVOUEVOUEVT
1ElCOLVON KoL 1M ECMOTEPIKN
otdpetTpog 55-70 mm

http://www.pruef-system.com/penetration.php

»YoatoérovTpo

[Ipémel va ypnopuomoleital Aovtpo
YOPNTIKOTNTOC TOVAdYIGTOV 10
ATp@V Kol IKOVO Vo, o1t pel
Oepuokpacio evtog = 0,10C

— .
|"I. J
r:—_tc_-r:_ § = Ea .. = —
|

http://www.darshtechnologies.com/ct-water-bath.html
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Alaoikaoio

1. MoAoK®oTe TNV AGQAATO TAVE® 0td TO GNUELD
nwdAbwong (netaloy 75 kot 1000C). Avakatéyte 10 Kol

Y10, VO, OPOLPEGETE TIC PLGOMOEC aEPA KL TO VEPO ‘

2. Picte 10 o€ €va 00yeio og fdboc TovAdyloTov
15 mm névo amd TV avauevouevn olEiGovon

http://www.pruef-
system.com/penetration.php

3. Wo&te 10 o€ atpocpapikn Bepuokpacia 15 €mg
300C ywo 11/2 opa. Ztn cvveyeLln, TomodeTNGTE TO OE

£V0L TLATO LETOPOPAG GTO VOUTOAOVLTPO 6TOVG 25,0 + AL \
0,10C y10. 11/2 dpa |-

Darsh technologies
http://www.darshtechnologies.com/ct-water-bath.html

Civil Engineering Portal -http://www.engineeringcivil.com/determining-penetration-of-bitumen.html
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4. Kpatnote 10 00ygio otn don
NG GLOKEVNC OLEIGOVGTC

http://www.civil.um
| ' inho.pt/transportinfr
N\  &/laboratory.htm

5. PvOuiote ) BeAdva mote va €pbet o€
EMOPN LLE TNV ETUPAVELN TOV OETYLLOTOC

6. PuOuicte tnVv £voeiEn 10V EMAOYEN GTO UNOEV |

7. Me ) BonOeia Tov ¥povoolaKoOTTN, apr)GTE TN l,
Beldva yia akpifac 5 devtepoientol
8. Kataypdwyte tnv £VOEIEN TOL KAVTPAV
9. Eravoldfete TNV mopondvem o00tkocio TPELS
(POpEG

?(?{;’Z‘ﬁw@

Civil Engineering Portal -http://www.engineeringcivil.com/determining-penetration-of-bitumen.html

http://engineeringtraining.tpub.com/
14070/css/14070_311.htm
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2uvnboc:

» 100 grams Bapog o€ detyua
acPaAToL o€ Beppokpacia 25 °C,
[0 ypovikn oldpkela, 5 seconds.

Penetration

/

VIDEO

http://www.youtube.com/wat
ch?v=HQH5Wf07tRk

_ . L
Bitumen 25 C Bitumen 25 C

http://www.civil.uminho.pt/transportinfra/laboratory.htm
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http://www.priasphalt.com/testingandspecifications.aspx?id=733
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Aoxwun MalOwong

Ymueto parbmong gtvor n Bepuokpacio 6TV omoia 1 AGPAATOC
uetafoivel and otePEN o€ VYPN KATAGTUOT).

['lo v ooxiun ypnowomnoteital to Ring and Ball
apparatus

> Evog opetydAKivog d0KTOALOG TOV TTEPLEYEL
detyuo ac@arTov aimpeitan o€ LYPO OTMC vEPO
1N YAvkepivn o€ 0edopévn Bepurokpacio.

»Mua yaAvPovn ceaipa tomobeteital
TAV® 6TO detyua asPAATOV Kal TO VYPO
uéco Bepuaiveron pe puouod 5 C avd Aemto.

»H Bepuokpaocio onueidverat 0tav M
LOAOKOUEVT AGQAATOC ayYileL T
LLETOAMKTY| TTAAKOL

http://www.priasphalt.com/testingandspecifications.aspx?id=733

http://www.civil.iitb.ac.in/tvm/1100 LnTse/405 InTse/plain/plain.html

http://www.civil.uminho.pt/transportinfra/laboratory.htm
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Thermometer

Bath &

Ring holder = | Bath liquid

Bottom plate

Ring
Ball guide

Steel Ball

http://www.koehlerinstrument.com/products/K80000.html
http://www.hoskin.ca/catalog/index.php?main_page=index&cPath=2 671 672
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A10.0TKOGLU,

1. Zvvopuoroynon GUGKELMOV:

TomoOetnoTE TO OEPUOUETPO UEGO GO TNV 0T OTNV ENAVE TAAKQ
Kol puOuioTe €101 MGTE TO KAT® UEPOS TOV BEpUOUETPOL VO
Bpiocketan 670 1010 EMinMEdO LE TOVS OOKTVAIOVC.

2. IIposTownacio Tov AOVTPOV

- Xnueto pnarmonc

- Ymueto pnar0monc

British Standards - BS 2000 58



3. Avénote ™ Ogppokpaocio
Avoxatéyte 1o LYPO Ko Depuavete £T61 MGTE 1 Beprokpacio
0V VYOV va awénbet otovg 5+0,50C avd AenTo.

4. Xnueto MarBmonc
H Oepuokpacio otnv omoia n dc@artog mov nepiBdArel T Geaipa

ayyiCer v mAdKo Boong:

T

Softening point
Bitumen
JIRe8| _—
http://www.civil.iitb.ac.in/tvm/1100 LnTse/405 InTse/plain/plain.html VIDEO
http://www.youtube.com/watch?v=r1T

0FOzpOI8


http://www.youtube.com/watch?v=r1T0FOzpOI8
http://www.youtube.com/watch?v=r1T0FOzpOI8
http://www.civil.iitb.ac.in/tvm/1100_LnTse/405_lnTse/plain/plain.html

Metpapue 1 Beppokpacio oty omoia Kot to 000 detypata ayyiCoov Tnv mAdka Bdong

Edv o1 dtapopéc petad tmv 000 Kotoyeypauuevmy Oepuokpaciov vreppaivouy tov
10C, emavorapPdvetot 1 doxkiun

To onpueilo poAdKVVONG VAL 0 HEGOS OPOS TMV OV0 KUTAYEYPUUUEVOV TIULOV
Oeproxkpaciog




» Acpaitog pe younio onusio pardmong ivon o
LOAOQKD)

» Acpaitog pe vynio onueio pardmong etval
CKANPOTEPY

» Y apyel cuey£ETIoN HETAED TNE OlEicOVoMC Kot

TOV onueiov paABmwonc
Ooco vynrhotepo eival To onuelo pardmong

TOGO YOUNAOTEPT ELVAL 1] TLUT] OLELGOVONG



2NPAVTINT] LOLOTNTH TNG XOPAATOUL ELVAL 7]
evatabtinota ot Oepponpacia mtov cuVNHwg
ovopaletot

Acintng Otetadvorng(PI)

Bituminous Mixes and Flexible Pavements — An Introduction, BACMI, London, 1992



PI (Asiktng Awgioovong) yo
Ac@aATO Y10 OPONOVS
glval 6T0 VP0G TMV-2 to 2

Panatrabion al 25'C

Schtening point temparahes (T
& 8
|

Yyniog PI — mold mo axopnto
o€ VYNAEC Oeprokpaoiss

Construction Materials: Their Nature and Behaviour edited by Peter Domone, John Illston

Pfeiffer and Doormaal 1936



Hapaoociyua
150 =
I'w dkoaito pe Penetration 90 .

Kot onpeio war0wong 450C
Ynoloyiate 10
Acintyg Oteiadbvong (PI)

Softering point temparahes (T)
=
1

Asiktng dieioduaonc(Pl) ~ -1

|

Pfeiffer and Doormaal 1936 30—

g £ 5EEEE

£ & BB3BEY

Pangirabon at 25°C

3

=]

Lel & Un 2% =) (RO -

Lt
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