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Abstract

Nowadays, Environment Sustainability and effective use of natural resourcesisagreat concern. To build hundreds of kilometres of roadway it
involves huge amount of natural resourcesand weknow that our natural resourcesarein very limited quantity. To save our limited resources any
sustai nable approach or any green technol ogy or any method that can let us use our resources effectively iswelcomed. One such approach for
the sustainability of the environment is presented in this paper through the different pavement design approaches. In recent years, cement
concrete pavements are being adopted in many new road projectsin Indiain view of their longer servicelives, lesser maintenance requirements
and smoother riding surface. In this paper, National Highway-10 (Hisar and Dabwali) and National Highway-73 (Punchkulaand Yamunanagar)
is designed by three methodsi.e. by IRC Method which is followed in India and by AASHTO method and PCA Method which are used in
American countries. As the IRC method is partly based on the recommendations of AASHTO method and PCA method, it is required to
compare the methods to know which is having more economical approach. Through this paper it is found that the IRC givesrelatively less
thickness as compared to other methods. By thisfinding we can say that in IRC method the quantity of materials required such as aggregate,
bitumen etc.islesswhich in turn saves our natural resources and preserves our resources for future use. It isalso found that the IRC method is
more economical.



34 MRS S5 U S sEem afzer 9 28 3% (1) S 2020

T

HiHe Heble FEH T AR W I HA” & & |
NIGIESINI %l SINENERS ER 3T|f§j_°5 o £ bR I8
fEfie sl & e @ @ &1 39 H UF I ave 4§
T2 HOR Sh A<dh AN gad AR qdl QI T A
& fRrrieRtor STiarae 3T ¥ qRomT @ gahd & | afg
7T Hfew A ¥ feemes ofR fmior fpw o @ I geen
3R TR & &1 A &l U e §e&ll o 9 §
am £ Hie ®eble §ae O, ga g AR s
gferrelt 2 & R fed ofR wa gEffm & drm oS
Z9AT UM X & | T T-X@E Hl HH AFI & BIROT
o fpwradt ¥ 1 9f euwr S famradie g B, sEfe
YT ST T § |

Bl hehi< HEH I &g (deterioration) T el
fofar &1 fowg &= W, ;i @ wE B W
QAT U HE TR © | SEfy WGl Tt al ga
4 st et feSe wefa & faer @ smasEdn
%, S HEM & G99 F Ted [aRAdr § a9 SO |

WRATT €9 ¥, 3E Be| H1 ST s g9 e
@E & d8d Uk araer (elastic) i WX oW @dr 99
T we & faguoneTe FHIEN T SR & | &1 of §
3¢ Hied SR MES AgHAS-GaEl (mechanistic-
empirical) gfteapior W e forar mar & 1 T TeEnt
3R aRaed AfRal STHEa™ & STRed Taiaues
¥ Fa ®ies 22 (AASHTO, 1962) =UH &9 &
TESITe Ufshasti & Sgwas= AN § & fohar T
T | feoew e & FFardr (empirical) W He@qef
TE R HEWM F 98T & T ® AR § asas
TFER Ja BT &, STWa (mechanistic) feeam
AR AR & d&d HEM & AU fahadr Jie & i
FAT T | FAATE feome fRT o Srgvest deeRRen
TN SUART fohu fomT SNt w9 | e AHh H
SHINT HT U FHeM [SA1ET & & (o7 Bl & (Tgaet
TZ 3., 2015) | Uk 3F HEH dl [agaa-adr iR
F & [0 B (Eoed AW § =1 e feomea
HT SN AT ST FeheT & | Ao & [0 R HEd
% oo & fau aqae sEemEr ety snfaes
w7 & AfT 2 |

UL TEER-73 9RA & a4 AR § Uh TSl
TEEE T 1 TAUE-73 188 fhamiey @ar ToMET ® S
TRATT T | D! § GagHaAT Bl Al ¢ | SRA0 §
7% 108 BT &1 T T HT ¢ | T8 AR & g8
2T & ST eRamn U= § e, TE AR YAk §
R oA & | UG AR AoR-10 faedt & e &
ST ART-UTeh &M & U T GT1d & BTl St &
AT Il © | ToME & R @ds 403 fharie
(250 #1) | fore & 18 fopelt femel & &t el &, 313
fept farg efamom T & SR T § SR 9w w@ard
72 fRHT @ T U9 T § B el © | 39 9
T H UAUE-10 U uAug-73 Hi fafeT afiel I feaea
fopar T %1
arElt ug
o YR AgF FEM FRr

ARA G3% HU9 [Afer &1 990 9Rd § q3hi &
feame SR T & forg fepam e &1 39 Ry % fao
feem-fder IRC:58 dwheor # faw 1w |

TSR & T HoR Hgm & feomes & fog fam-fadar
Tedl AR 1974 H IS fRU Q& | fegm-fde #
TEAT WM 1988 H AT ARl ® AfRTH T
g R W FHTHAT QT H Fees & «re fohar @ ar S
8160 fRIT & 10200 fFaRMA T o7 |

2002 ¥ feoies & g@e (Fatigue) &if STEaemem &t
MAT HH & 0 @ FMI Aq@r W@ oar) JE
HIMe 2011 H YR 3T &7 AR =rer FdaH, 2015
H GeRTi B3 4|

STTESTIET & S0 GERIOT &l 9699 HF I HEM &
ATHH W ¥R & Fgh THE & HROT Gl g afd
R AR & g0 foee § aq9e Sl % STEd 9
feses ufehar @1 gfreTa = &1 fear-fden & =2
el el & W HEM & AR B fhAT o A
2, 9 g0 3 #9 (shoulders), ffer g 39 & drg-wny
e, R iR e el @ feamed o fear
2

sy fafer
gl fafer & fou feam-Fesr ud gEm d@EEet &
fesreT & fow féer AASHTO wies & few W@ 21 g8
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feames gfshar AASHO T2 9@ & fehut © off 92
YA TR TR & ST 1950 & 39 | ST RT T
g1 1972 H Uk IAART MST YT &30 4T, 1981 H
U GNferd Mes & 3 1993 H U 3| 2002 FEROT
N TH TR GeE o

AASHO T {1 %l Tk J9E 329 bR JaT
FET ¢ TEHT UM BEM feET AMes oiR HEM
fetresT ufshareti &1 fasiaa & & fou fobar S |ehar
T TS9N, §SF TOEO & qU M & 916, 1961 #
AASHO feare afafe famfaa o) aftenfad g2, “@wer
3R T BEM & feoie & fag AASHO siafRa mee”
gt fopam mar ¥

o difiw fafr

Iiddis die TEiquse (™) & oar feer-feat
HT TSl 9e 1984 H UM fhar w@m ATl 1984 H
TR foRar T Yese Aes fEoed sl ge ' A
TUUHTFSA! US S H UHA [HhU T YEYE A W
aenRRa | drEie feeres gftkar § g fawaand wspie
F gEES SR AT & &7 & BROT el &, I A &
fameaamd 21 g fawadr ag & Sad ddde @ ag
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q FEW fawa & S &1 Fed fawaar a8 & e 9
F H BEM Ao & A € | I § el g et
%! SRV T IUANT fohaT AT & | Thrae 3R BT &
HROT TG B I [T & o T8 9 S 2

FE goTt

A Wed qRANEe i UAUE-10 R UAUE-73
N FA TN T AR AT W AR A R R
FEM & &9 F e fRaT T B, ST @9 fRar
T SR ST TommT @ B AASHTO fafyr &R drfio
fafer gy feomew fopar mar & o was fafer &
faferarsti ar ofqR oSl fafer & gam @ T §
T fafedi § Suam fhT T gl A AR aRiefat
% SIAN ST AT A © | 1§ O I &
qEfas ® fe@mar T ® A 3w H ofemdd SR
EEIESMEaU

RE 1 IR |Reft 2 %A NH-10 3R NH-73 &
fow F=2r gt (cumulative) TrE TaH I QT |
IR ug R

A fafert @t ufthar @r 98 dle § TSR 3R
I PBIE H T T gT B TR B SET TOERI

ROl 1 — THUE-10 & {0 s S

[EUERCEE
ar (kN) e [EEER ar (KN)

(kKN) (%)
185-195 190 0 380-400
175-185 180 0 360-380
165-175 170 0.6 340-360
155-165 160 1.2 320-340
145-155 150 0.6 300-320
135-145 140 0.6 280-300
125-135 130 3.6 260-280
115-125 120 4.8 240-260
105-115 110 11.5 220-240
95-105 100 10.9 200-220
85-95 90 7.2 180-200
<85 80 58.7 <180

SH TR EEELREEK]
Hreg TheraeT ar (KN) reg [EEEL
(kN) (%) (kN) (%)
390 0 530-560 545 0

370 0 500-530 515 0

350 0 470-500 485 0

330 2.5 440-470 455 0

310 2.5 410-440 425 18.75
290 5.06 380-410 395 6.25
270 8.8 350-380 365 37.5
250 8.8 320-350 335 0

230 8.8 290-320 305 0

210 17.7 260-290 275 6.25
190 8.8 230-260 245 0

170 36.7 <230 215 31.25
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RO 2 — TAUE-73 % U @S W

[GARRRE] EELREEEK EEEL RS
arr (KN) reg TheraeT ar (KN) reg TheraeT ar (KN) reg [EEEL

(kN) (%) (kN) (%) (kN) (%)
185-195 190 0.0 380-400 390 1.8 530-560 545 0.0
175-185 180 0.0 360-380 370 0.9 500-530 515 0.0
165-175 170 0.2 340-360 350 6.2 470-500 485 0.0
155-165 160 0.0 320-340 330 1.4 440-470 455 0.0
145-155 150 0.0 300-320 310 0.5 410-440 425 0.0
135-145 140 0.3 280-300 290 0.0 380-410 395 0.0
125-135 130 0.9 260-280 270 0.5 350-380 365 1.9
115-125 120 0.4 240-260 250 3.7 320-350 335 3.6
105-115 110 1.3 220-240 230 5.6 290-320 305 16.2
95-105 100 3.1 200-220 210 13.6 260-290 275 30.5
85-95 90 8.2 180-200 190 13.3 230-260 245 19.8
<85 80 85.3 <180 170 52.3 <230 215 27.8

RO 3 — TATI-10 & GRONT T [ARRT & arn

o & fag e fafer ey fafer g fafer
BISIRIG) 101341491 30655697 ESALS 44236314
feotreT srafyr (a) 30 30 30

FehIe i A 1 Aregad (elasticity 3w waie) 30000 MPa 4300000 PS 4300000 S
&Y & Higgd (HI5ged 3i1h TR) 4.5 MPa 718 pSi 718 pSi
I g TP : 5 5 5

EIRGE I - 9 .
[EEEREIRGIE - 0.9 -

A faror Sarex 0.25 0.9 0.93
fesmeHe foraeor e 0.5 0.5 0.5

e T & fofe o srgard - - 0.153

329 TR & T o ST - - 0.1518
USRS IR IR E R RC B EIR] - - 2.34

330 TR & [0 TS ST - - 2.10

@I Y& HRH 1.2 3.6 1.1

e (mm) 290 355 270

HAq TATF-10 SR TATF-73 & GROMAT H HAM TR TOER-10

arefl 3 Y Aol 4 § Ay fwar mar 81 - fafe el e/ o afe TeEnt 10 91 TEeE-10
T RO AT ASEEN B faEAE B UET B e S-St ¢ | STESTRAT At gy ur e
FA © | 290 Tl a1 29.0 & B
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ROl 4 — UHTE-78 &% 9RO AT & gn

T & fdig
RIEIDIG]
feotresT srfer (o) 30
FehIe ol A 1 Arzgad (elasticity 3w waie) 30000
Y I AZgd (AZgad Ah T=R)
I ghg W FRH% 5%
EIRGE I -
[EEELEIR

A T S

fesmeen faver @R

T U o folT e Srgael
320 TR & foIT o ST
IGRERESKEARIEGE TR I
23 TR & 0 T AT
@I Y& HRH 1.2
e (mm) 300

0.25
0.51

smgamEr fafer
290142764

4.5 MPa

sy fafey qr fafer
1503442 ESALS 96094103
30 30
4351132 pS 435112 pS
718 pS 718 PS
5% 5%
2
0.85
0.9 0.93
0.5 0.5

0.212

0.2

2.64

2.88
3.6 1.1
381 280

o TG ITQTET, S fAfer g ToHnt 3o &1 &
q1e g e 355 oY A1 35.50 TET B, ST SMEME!
fafer grr o foe| @ qam H Frr st ®

o UdE die TEiHuyE & fRures @ g e
3R TEIER WX & R gRfiafadt § aRafdd &
T fafsr grr uAug-10 & RBERET " ),
forma 27.0 9 B

TEE TAEET-73

- fafte=r faferd g/ o T TRt 73 91 uHua-73
B IR S-St § 1 SmEREr faftr gwr ura &
w7 § freeee 300 foEy am 30.0 T B

o THE SfamEn, el fafer g wome T & &
qre g e 381 oY a1 38.10 THT B, ST SMEME!
fafer grr o foe| @ qam H Frr st ®

o UdE die TEiHuye & fRures @ g e
3R TEdER o &I IRaE uRitafadl § aRafia &
den fafsr g/ uAug-73 @ RBeRd & ), i
forpa 28 THT T

frreet

T AT & WIEAN 4, I8 R Meprar 6 e ar
e & & T e g §, Al STEeTRET ST
fafer & e H 9 freg 3T SR e uRkfefor
% o0 o/l TE @ oEd @iaq el & e saH
JFM AR TIE Fedqol AU qFE BT & e
IR # =T 9R &1 Jearyg |

smEemelt fafer ofik ot fafr & 4= e o
favaasaar o adaw affafafadr gaae | e
fafr & fog Tiier ® ) faseesaar @ R feeres
F ISR § gE fRar S aehdr & I BEM & YR &
FAAE AT AT Eb |

Traifh SmeemRdr fafer smeer fafer @ gem & @A
e AT 8, Wi sae feomed freeg diie faf
FT g | SUEHT s 2| 3 e % faw ge
FRT Te & fop i fafer & feen-fadert & amamm, @
3R 3T 9Tl & Fadd Ued & STER ST wel fohar
ST @ %, 39 fafr & B8 1 & RO, TR B A
zq fafy & "Aregw § OR SE fRAr o @ 2
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drie fafer iR emdemeen fafy & 9= o/ g @

7% T f deim fafe § g2m o g () fasaor
& T Uh 09 fagawer off e &, dfhe smgemEn
faftr & o<iis & @ O et wig o e st
T T | 39 G {99 T TR sregae fhar AT Hehdn
T difh 39 O 95X ads 9 wraw fEem-fader &
e foRam ST H |
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