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# # 4970758521 :MAJOR CIVIL ENGINEERING

KEY WORDS: PAVEMENT DISTRESS /| RUT / BLEEDING / RESILIENT MODULUS/ DYNAMIC

CREEP TEST
JEERASAK WISARUTTAMAL: RELATIONSHIP BETWEEN RUTTING AND
ENGINEERING PROPERTIES OF ASPHALT CONCRETE AND OTHER
CHARACTERISTICS OF FLEXIBLE PAVEMENTS IN THAILAND. ADVISOR:
JITTICHAI RUDJANAKANOKNAD. Ph.D., CO-ADVISOR: TUNWIN

SVASDISANT, Ph.D., 220 pp.

During 2006 and 2007, Bureau of Road Research and Development, Department of Highways,
Thailand conducted pavement condition survey of 273 flexible pavements in Thailand. The observed
pavement distresses included cracking, bleeding, segregation, but rutting were the most common failure
mode among all observations. Further, the structural evaluation of these pavements were conducted
using Falling Weight Deflectometer (F\WD) and 948 asphalt concrete (AC) samples were cored from 6]
highways. In this study, 38 out of 61 pavements were randomly and statistically selected. Brought 337
AC samples from these pavements subjected to laboratory tests including Bulk Specific Gravity Test,
Marshall Test. Indirect Tensile Resilient Modulus Tesi, Dynamic Creep Test, and Asphalt Binder
extraction. Result of the dynamic creep test indicated that the forecasted permanent deformation of the
AC layer in the field due to traffic load were much less than the actual measured rut depth, Hence the
mechanism of rutting in the field must involve other faciors such as movemem lateral deformation of
AC material (flow) and/or permanent deformation in base layer. Result of the statistically analysis of the
relationship between—rutting; enginecring ~properties, road- inventory—and pavement maintenance.
Revealed that factors-relating to rutting are truck volumes, design life, resilient modulus at 50 degree
celsiug and average permanent microstrain per cycle of the dynamic creep test..Finally, results of this
study also showed that Dynamic Creep Tesl is a suitable (test method 10 evaluate the permanem

deformation or rut resistance of AC material in the field,
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Dynamic Creep Test
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1 1 313+050 - 312+850 2.417 4,368 14 1,578 1.0 5.7
2 1| 357+000-357+200 | 2.462 3,583 14 1,147 2.0 54
3 1 439+000 - 439+200 2.425 4,590 13 1,029 1.5 5.8
4 1 485+000 - 485+200 2.442 3,924 15 765 0.9 5.5
5 1 739+000 - 738+800 2.383 4,667 17 1,148 0.7 4.8
6 11 077+000 - 077+200 2.363 4,300 14 1,570 0.7 5.5
7 11 094+700 - 094+500 2.414 3,103 14 671 1.5 5.0
8 | 101 | 415+500-415+300 | 2.434 5,965 16 1,094 0.9 44
9 2 156+000 - 155+800 2.303 3,976 28 757 0.8 6.1
10 | 21 | 004+600 - 004+400 | 2.441 3,786 17 321 3.0 5.0
11 23 130+100 - 129+900 2.353 3,804 12 686 1.0 6.5
12 23 288+150 - 288+350 2.456 4,119 13 1,270 1.0 7.8
13 201 204+100 - 203+900 2.378 3,578 13 1,097 0.8 53
14 | 205 | 331+350-3314150 | 2.241 4,012 13 1,598 0.6 57
15 214 004+000 - 004+200 2.483 2,801 17 363 2.9 8.2
16 218 042+000 - 041+800 2418 6,348 RS 1,830 0.7 7.2
17 2169 | 015+800 - 016+000 2.404 4,554 12 1,544 1.0 5.2
18 1 289+500 - 289+700 2.368 2,739 12 788 1.4 4.6
19 117 012+200 - 012+400 2.413 3,292 13 1,188 0.9 5.1
20 | 122 | 010+100-009+900 | 2.367 2,733 16 868 1.5 49
21 309 010+900 - 010+700 2.433 3,730 13 600 0.6 6.2
22 347 007+800 - 008+000 2.310 2,829 13 748 1.9 4.6
23 3001 | 001+700 - 001+900 2.297 3,043 19 1,115 1.1 4.3
24 3111 | 011+400 - 011+200 2.428 3,497 14 1,376 2.7 6.2
25 3196 | 092+400 - 092+600 2.387 3,554 15 835 1.1 53
26 3| 1304400 - 1304200 | 2.396 6,177 26 691 0.7 53
27 33 141+850 - 141+650 2.437 2,835 28 385 2.6 5.5
28 33 274+100 - 273+900 2.457 2,805 25 349 4.1 5.6
29 34 019+000 - 019+200 2.512 3,084 20 561 1.2 7.3
30 36 042+700 - 042+500 2.508 3,744 23 541 1.9 5.5
31 304 021+000 - 020+800 2.529 2,803 24 354 2.2 6.1
32 | 318 | 005+800-006+000 | 2.335 3,656 29 816 0.9 5.1
33 4 047+800 - 047+600 2.374 3,982 13 1,706 0.5 4.5
34 4 251+800 - 252+000 2.520 3,915 14 1,593 1.6 5.5
35 4 313+900 - 314+100 2.401 4,290 14 1,062 1.0 5.7
36 41 080+200 - 080+000 2.489 4,987 11 1,566 1.2 6.0
37 41 127+900 - 127+700 2.486 5,298 12 1,799 1.0 6.7
38 | 41 | 139+900-139+700 | 2.462 3,627 14 574 1.5 5.0
Aunay 2.414 3,897 17 1,000 1.4 5.6
dudisauunasg 0.065 935 5 452 0.8 0.9
fhlﬂﬂfjﬂ 2.529 6,348 29 1,830 4.1 8.2
Anfenga 2.241 2,733 11 321 0.5 43
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1 9 d‘ [ % 1
i@ﬂaﬂlﬂﬁﬂﬂﬂﬂﬂuﬂiﬁﬁﬂ

AMANHME dsztanvesdnls s

A1A9N (Constant) Anan CONST

13312195195 (1,000 AUADIU) )

d Toyallszinaena ADT
Wualswalsuna

YSuusaussnn (1,000 Aunap i) )

Yoyallszinaeny  HEVY_VEH
3 @ a —
Wualswsadsum

y J = a
ANURINFULEANAAADUNIA (IFUALUAT) 9

Yoyallszinaena  THICK_AC
3 @ a g
Wualswsadsum

91guIM3 (1) )

Yoyalszinaeny  SER_AGE
I @ a -
Wudwlasalsune

91gHINN (1) .

YoyalseInaien1e  SUR AGE
Id % a U -
Wualswadsum

MANUANTUNIZINAY y

YouaNanINagey BLUK
I o a U
Wuaalsaalsum
1 <.
ANADETNIN (1,000 YoUA) )
. Yoyanan1snaaell ST
Wualswafsuna
. 2
A3 1@ (0.01 17) )
. Jayanansnaaol FL
Wualswafsuna
A TugaanuaIn 50 eeriiarFea (1,000 wnnzieania) T
. YpyananIINaAaoL M50
wWuausisarsuna
AMIYUANNDBADI O )
. ToyananIInaaol PD
Wuamsiwalsuna
@ [ I Y
daaiueeaian (3ovay) o

Toayanan1Inaael PA

Audanlsmalsunm
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HUVIIA09
. I T RUT1T RUT2 RUT3 RUT4 RUTS
s
-0.00
ADT
(0.09)
0.01 0.16 0.01 0.02 0.02 0.02
(HEVY_VEH) X (SUR_AGE)
(3.26) (5.92) (6.32) (6.81) (7.06) (7.02)
-0.01
THICK AC
(0.46)
-0.01 -0.01 -0.01
SER_AGE
(1.30) (1.10) 0.71)
2.24 0.03
BULK
(1.49) (0.03)
-0.08 -0.08 -0.09 -0.11
ST
(0.65) (1.01) (1.38) (1.60)
-0.03 -0.00 -0.00
FL
(1.54) (0.04) (0.08)
0.03 -0.24 -0.17 -0.22
M50
(0.12) (1.58) (1.02) (1.59)
0.37 0.34 0.38 0.40 0.40 0.41
PD
(2.66)——(4.47) (4.54) (5.37) (5.24) (5.44)
-0.05
PA
(0.54)
1.05 -3.74 0.42 0.65 0.56 0.345 0.54
CONST
(3.38)  (1.10) (0.19) (1.63) (1.69) (1.58) (1.65)
N 35 35 35 35 35 35 35
i 0.38 0.49 0.77 0.77 0.76 0.76 0.76
Adjust R2 0.29 0.38 0.72 0.73 0.73 0.74 0.74

' < i _aa
HN8LYie: f"lﬂﬂ’«lﬂlﬁﬂﬁﬂﬂWﬁﬂﬁﬂﬂﬁﬂ“}J t
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HANTUINT NN 5.4 WU UUVUTIA0d RUT4  tag  RUTS  uaimsdiuud

r'd )
dudszansmsaaauladimyvewuudiaesnnulndifesnu uaziiiona1sudnana t
LY g’/ ) g’/ =Wl Y (% 1 9 Y % tﬂl
NUNA MU NIKUAVBILULIIABININA InARean Y uaenIuaals ST uazauals M50 1

[

1 @ Y A aa o 1 1w (R <
HANAINY HazSINUNMEDA t voeatls ST Tawnndnls M50 uaed1alsnawgide
Yo A ) AN o A g o Y o @
lagaidenuuudiass RUT4 Nlldamls M50 iiesnindavelianudiagvesduils M50
1 % U g‘/ U U s 50’ v 1 o
1A @auls ST imszaulsng 2 @ Tanvazvesanuannsalumssmhminiaden
1o I A ' 1 o 2 A @ Il
uadauls M50 Wudtmanadeugiluuylninndunls ST detonldludegiiv vaieed

anulndiRssnuannlumaainuunnii

[

° A g Yo o A A o & = Yo
LUUTDIN M’J 8]19] 1NITAALADNUIABLILLYTABY RUT4 G]f\i?ﬂlﬂiﬂﬁ]ﬁluﬁllﬂﬁ]lﬂﬂﬂ

qUMT 5.6
Y =0.35+0,02(EVY VEH xSUR_AGE, 5M50)+040(PD)  (5.6)
1,000
Tag Y Ao ANWANTRIdeInAY (FURLAT)

Futlsluaums 5.6 @ugaenimaianage i

o fSIusousINn (HEVY. VEHx 1,000) In10g1usaq 183 049,568 Auan iy

® 919N (SUR_AGE) a1 usie 199171

o lugdanudaii 50 esrusaiFoa (M50x 1,000) fisneglurad 321 84 1,830
wnnzihama

1 [} d' 1 = 1 1 1 d
® AYUAANTBAD3IDL (PD) UA10E U5 0.5 D3 4.1
o a 8 J A . ° 4
uaz 1asMIAATIEHNANTENUAINY (Marginal Effect) Yo91UUS1a09 RUT4 10
o % a 3’, { o <3 1w @
mnsFeumeudnlssasznannanldluuusiaed Tagazuaadlimundulsaudlla

= 1 Y 1w 9 d‘
Unansgnuaoa Ll sauuInnNu u,agulmmm"lﬂumﬁm 5.5

A5 5.5 HANTENUAIUNNVOIULTIa09 RUT4

awls dy/dx ANNdY
HEVY VEH XSUR_AGE 8.79 23.99
M350 -4.97 1.01

PD 12.50 1.41
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[ ] v 9
1915197 5.5 1WBNTUIANANTENUEIUINY (dy/dx) VORI TDATENINUANL N
o A [ 2 FY A o Y Y 1 (% o
dulsniinansenuiuanyaniesdemasizesdinunnin lideslaun duws pp @
11/5 (HEVY VEHxSUR_AGE) ttazaaui1ls M50 mmaiay
Wensanausiaz@anudi daus (HEVY VEHxSUR AGE) HfWanszny
' ] H ] Y
AUWIMIAY 8.79 ¥ueANN e unaelTnasausiyniuegiImMainIunInuos
o Y =2 1 Y A A é’ " v 9 (J A 1
az 1 winlianuansosdemasnuuumnuievas 8.79 uaz@auils PD Unwansznudaiu
' ] H ' ' Y
WMIINY 12.50 Muenua oA R asueInsguAImagnosoLNuAuMInUSooay 1 12
o Y 2K 1 Y A A g 1 v Y A o A [
mlianuansesaamasnuvwmnusosas 12.5 luvaznaauils M50 Iamwansenuaiu
A Y . A vl A o A ~ A 2 Vw9
NN 4.97 ¥118ANIT INEANRASURY TURATAUAIN 50 DIRIFATIANNNIUMIND DY

o q ¥ =2 1 ) = Vo Y
as 1 i]3‘Vncl,‘ﬂﬂ3131aﬂiﬂ\j@@lﬂﬁﬂﬁﬂﬂﬂﬂ1ﬂﬁjﬂﬂag 4.97

A o Y

o v gl 1 {
fl]’]ﬂﬂ’]iﬂ’lﬂ’)’]llﬁuWu‘ﬁﬂ]@ﬁﬂ')Wllaﬂiﬂ\iéjﬂlﬂaﬂiuallﬂ’li 5.6 werasens

A o A

FENINANNANT 090N ALLAZ01gUT N3 laeminua i lugaaaudan 50 evruwaiFos
I~ ] d‘ [ Y 1 d‘ 9 Y] d' [ s
(M50) 1Wuamasnfy 1,010 tipnzahamia (Armay) uag iagudunagaesey (PD) Ua

101 0.50, 1.00, 1.41 (AURAY) 1AL 2.00 MUEIAU FIANTDNIANNTURUT IAaIn NG 5.1

250 - - SRR - - RE-
o
g
= 2.00
=
2 ——>pp-0.50
.U;D.: 1.50 —#-rD-1.00
=
R Z —&—PD=141
G 1.00 X<
.8 —X=PD=2.00
‘“% 0.50
S )
S
G=
0.00

1 4 6 8 9 11 14 16
91gHIN1 (1))

AR 5.1 ANNFLTHTIZNINANUENTOIRE NGNS

{ o 1 4 1 @ a 3 {
Tupwn 5.1 1dmvualianuansesdomaommny 1.2 wudmas Wuanuani
Ao uhMIveuuruAIeMIYa Tauazia5uAIMIG (Menade, nsw, 2550) uazudaali
<3 1 4 1 ] H 1 1T W o LY}
WuuleAguAInasAnso (PD) 1N 2.00 az¥ildorgmslFauvesouuaiaeauning 4
=1 9 1 @ A Y 1w o Y Y
1 wazdawnsomuauamguaanaeasseuliiminy 050  agvhldergmslnuves

A 2 Vo A g ' 9 A ' o a
DUUAAITUNUUINUUININD 14 1.] GlNL’lJu 3 W]']G]Jf’]\j@']Qﬂ']ﬁclsb'\ﬂuqu Llagﬂ']fgﬂﬁ’llﬂaﬂ@ﬂﬁﬂﬂ
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d o
5.1.4 MIIATIZHNANNUVLDIA0Y

v A 4

HUUTIA0INAAIRDNNIADUUVINADY RUTA FULDNITUIDIANNAULIDLAZ AL

U

Y ~ Y

kS Y
2NABIVOILUUT AR NU N Adsnaviva luuuudaestiniuamageudon t NITAUNINY

U

] v
v

woudovaz 95 sndudiulls M50 uagduis CONST rummaaauana t NszAUANY
di < Y dyw = Mgl [y Y v a a‘{ v A a [ é
woNudosaz 85 uennINNdINmMIUTUuNFulszansmsdaauluranminu 0.74 &9
Yy I K o ~ a Aa a ] Aa 2
naae i udnuENIsavewLUT 209N e S LB NTNAA 19 NINATY
< Y1 A @ A v o Jo 2K 1 9y ~
NAAUMST 5.6 wehiu lanudadenaiedsaanniinnuduiusnuanuansesdemas
1aun YSumsoussnnnueIgianIe (HEVY VEHXSUR AGE) mlugaafudain 50 o
aBeE (M50) HazAMIguaANasan Il (PD)
Wenvsaamlsnazaiaznya auils (HEVY VEHxSUR AGE) ia3esnung

Y o a £ = Y A 1Y) a dg! o
‘ﬁ'umuﬂizﬁ‘ﬂmﬂuuaﬂ ﬂ\‘ll!ﬁ@l\ivlﬂ'l'l ﬂ’]ﬁﬂulﬁiﬂmiﬂ‘ﬂﬁiﬂﬂﬂ‘UfﬂEJW'J‘Vl'NiJ'IﬂGUUiWﬁQW'ﬁ‘ﬂ'I

£ g

v Y L 4
Tanuansosdamasunuuainlidis uazdauls PD Hiaseanmenindulszansiuuin

= a Y1 A 1 A v é’ 1 o Y = 1 Y A d’!
%Q@ﬁﬂ"lﬂllﬂﬂulleJﬂWﬂTiqumﬁﬂ@lﬂ’iﬂﬂu1ﬂﬂlufﬂ$ﬁ\iNﬁ“l/HGlﬁﬂ’JnJﬁﬂi@ﬂﬁ@LﬂﬁﬂMWﬂ"Uu

a

{ o 4 @ £ g < 1 [ o A
TuvazAdanils M50 Tnsesnmentnduilszansiduay Jauaasldiiuian lugaaaudan

= é’ U ) Y Y =
50 D4R WINVUIZAINATI NI DIADIRATANAY
d a v a av a 3 Aafd dla
5.2 MIMaMIAEMNAIMITTHINaMnEIMdaanuamwAImailuilanenanfioma
5.2.1 uuudaeInlumsane
J v 4 [~ 1 [ { [
Wanduessodse Teal (Utility Function) 3wwiiluaesdiufediuiamisaiauay
%’uqﬁ’,’“lﬁluiuau (Systematic 'Components) wazaruay luineu (Random Components) A4
ANUNIT 5.7 LASHNNT 5.8

U in = Vin + €in (5'7)

U, =V, +¢;, (5.8)
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H { a 12 o {a
Taen i UNUMADNNAeN AN WAl da e anAINIg

. A = = a I Aa
] UM nNaIenNaNanwAIMal ulayeanmInig

A = a 1an J d‘Q
Ao AN n dUanNEIN TN aue AN

A a I Aa
Ao gMNEI8N1 n wwaMWAIMUTuNaue1InAINg

A ! Ao 1 £y )
. Ao dauvesammaeniiaa laveslanduaninaienig

Aa a 1aa J Aa
lanwAme luliddueeinmmg
A ! Ao 1 £y )

v,  feduvesammmemitian ldvesifanduaninaiena
A a 3 o Aa
lammAImadluilaueanmiamg

£, UOT £, AD AUV Limivew

a ag 4 1 1 o
’(?fﬂ'lW’(ff'lEJ‘l/]'Ni]gflN’J‘VI'I\T]_IﬂGIﬂ@]ﬁ]Lﬁ@ﬂ'lﬁﬂ'lWﬁ'lﬂ‘ﬂ'NGU'EN‘VHQL'S@ﬂ iﬁﬂ?ﬂ?ﬂﬂ’ﬂﬂ1

ANMNETINIVBININADN j Bauaad Ianseuns 5.9

Uu.>U. (5.9)
A = Y o
Wﬁ@ﬁ1n1iﬂlﬂlﬁlu1ﬂﬂﬁﬁﬂ\lﬂ1i 5.10
Vin t & 2V, + &5, (5.10)

in —

[ [ ] o Y A 1 3}4 [] A a

aauanuliniuen (g, tas ¢,) lugumaihldmadonudazasslimiowan
v ¥ = v v a ’ 3 S A A = A A .
astiudedesldngufnnuiiagiiu (Probability) tiewesutaTonanazidenniuden i lag
ansounu 1daaaums 5.11

Pn(i):Pr(Uin 2an) (5-11)
Tagii P, (i) Aenauninzilulumsdenmudeni swlaaaumss12 uagauns 5.13

P.(i)= Priv, # &, >V, +ep) (5.12)

P.(i)=Prle, &, <Viy V) (5.13)

' , g Y Y gaw ) v v d A
Gluﬂ']iﬁ']ﬂ']ﬂ'nuu'ﬁlglﬂuslﬂﬂﬁu W'J%fm3ﬂ’f]\‘]‘ﬂ'i'lﬂj'lﬁ'JUﬂ']'quljJuuu@u (&) Uuy

U

a

o = = 2 Y o A
ﬂ’l'ﬁﬂﬁ%ﬁ]’lﬂﬁ?l!ﬂﬂiﬂ G]f\'iﬁl)uﬂ'liﬁﬂ‘HWHﬁiJiJ@lﬁlﬁiJﬂ15ﬂﬁ$ﬂ1ﬁlﬁﬂll‘ﬂﬂ Gumble 13941V Extreme

Value Type I 1a8M3n3£18ALUUAINANTANHHLMMITNTZNEAINAAUNTATLIIAILLY
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] 1
n( ) 1+e_vin_vjn (5 )
A = Y o
nIBEININEU IAAIaUNT 5.15
V,
. e’
P (|) L (5.15)
T eV ge'n
HAZANUNITS.16
P(j)=1-P (i) (5.16)

J ¥ '

a = Jd o o 1 =i o [
mﬂwmimwmﬁqwuaﬁaﬂizTwuiumummmsmmmmus”lmmuau T

U

1 Y N Yo
ﬁ'lll']'iﬂlLﬂﬂﬂWﬁ@TQm@QﬁQﬂ%uﬂﬁﬁﬂﬂigIﬂ‘ﬁul’lﬂﬂﬂﬁﬂ\lﬂ'ﬁ 5.17

V = (v, —V,,)=CONST + £, (1,T) (5.17)

€

e %
152 @NTA1RIN (Constant)

@

Tash  CONST a
A % a Lgd' K aAa A @ = d’d
RR ﬁllﬂizTcT‘VI‘ﬁmlﬁﬂQﬂﬁ@%‘ﬁwaﬂjﬂﬂﬁ’mﬂi‘1/] k nUNo

Py
v =3
3ZAUANNIIN 19
I Ao nguupsAsteyallsz Aaena iy USuwesias
a £ 14 ~ I Y
91GUINT LazANUHIFUID AN adAUN IO 1TuAY
T o naNvaIRwlsA UM ANIANIIRINT Y 1FU

1 ~ 1 1 v A o J 9
AUTDYITNIN ﬂ'lﬂWillﬂﬂ LLﬁ%ﬂWINﬂﬁﬁﬂu@ﬂ wWuau

{q 9 1 o a £ a . . . % o
waldlunsmenduilszans B, 7975 Maximum Likelihood (ML) @4iinannislu
a 4 1 3 1 gl/ 1 A g‘.}
MIAATIZHAD NN TFNA0INENIIN LA N-1on 1 waglunguenomanguin Taiu
o Y = 9 1 a 12a d A A [ a A d
mldnudnuaeandosszratgamiane iidavenn@mnnuanimainieidu
a d o I a { 1 a 1
Wdne mindmualn A flumsidsziivvesaionied naeandesanimainianio b
Y

[ Y
ﬂ\‘]L!LlIﬂﬂWﬁ‘ﬁﬂZ@NLﬁfJﬂﬁWﬂﬂNﬁuu'l N ﬁ']fJ‘I/]NLL’ES{QW‘U'J']ﬂ1§ﬂi%muﬁﬂWWNTﬂN%g

Y [
AOANADINUANMNAINIINUTINNT DA Idaaums 5.18

Pl(Al)* Pz(Az)* Ps(As)* PA(AA) ----------- P, (An) (5.18)
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o ' T I o [
TagaziFonnaguaina1nnarvesnnuilulyle (Likelihood) nagwinfivualdasaunis

5.19

Y = a I o o Aa
1 manenlgmmEInatuianeanmImg

Yo = (5.19)

F) = a 12a Aa
0 ﬂTﬁWEJ‘VIN?Jﬁﬂ”IWW’JTINanNWﬁlJEJN‘VINTJ‘V]N

9
aaiuiasFun iyl Idve iguuumnes giudaauns 5.20

L=TTT]R.()yi (5.20)

9
Y

1 ] 3 [ a £ Jd o 1 < o Y v
LW]E]EJN]liﬂ@ ﬂ']ﬁﬂWﬁ'ilﬂﬁ%ﬁ’Vl‘ﬁi]']ﬂﬁ\‘lﬂ“lf‘L!ﬂ’ﬂiJLl']fl]3&1]“1@8@]5\1%37]11@El'lﬂ ANUU

a 4

] a = X 1 d o { [ [
d0d)Faasnisnuvesnilullla L Geevdawaliiensun@uianyasanudunius

o~ ld} o

& 3 S v 1A A & )
nJuwaﬂmﬂmmﬂuﬁﬂﬂ%uiwmnumm b\ umﬂuwamﬂ ANFUNIT 5.21

LL=log(L) = ZN:Zyin log(P, (i)) (5.21)

n=l1ieC,

PR
o

A a 1 @ a A 1 | ]
nnpuaNiavesaents Ny ngudulszansimldannuiulyld L) gegadonas

o 2 < 1 1 @
laenisiuvesnnmiuli1a (LL) Bagegedlemuny
5.2.2 MINTIVAVUAINGNADIVDIVUS A0

3 7 L] g @
M3ATINAOUANNYNABIVEIDTIAB T UaINTaNuTY 2 Auaoundnae N3
v AL A . . 2 9
A58 UANNUBABN181Y (Internal .~ Validation) HuilunisaiiagenInseasneves
HUDTIA091YNABIA NN BN 0 1 1azn15ATIIAOUANNUNFON0N1wUBN (External

X I 1 o o 4 []
Validation) #uilumsasdvaeuinuuudiiaosannnsniin i ldwensal 1anse 1y

® MIATIFUANNU YD E U (Internal Validation)

[

1 v Y
msmnaa‘Uﬂamuu%e5@mfflwumgmuﬁmmuummsnﬁuuumﬁ"lﬁ'ﬁmm’% i
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®  N13ATVAOLIATOINNY (Sign Test)
A ' o a £ 9 = ~ Aa Q o =
IATOIHNIEA1NY Voedusea@nTazasneuns lemanezirimuiuilanersniuin
49@1 A 9 = o a Sda A I 1 Ay Yo ?zlz
vurisevosauieala dullszansnimissuneduuinuaaiieisodse Tesminldsuiuay
45! [ @ o 9 ] a a"d A I 1
gauuauavedants lunisassnudiumndulseansinsosnunetuavuaaadi

’AY Yo g A o 1% 1 A 1
aﬁiaﬂizia%u‘ﬂmuuu%zaﬂaﬁmamuﬂimﬂm’mmqwu

® N1IATIVADVVUIA (Relative Magnitude)
) = o £y Y @ I a A 1R
@]ﬁNiJﬂ'lﬁﬂi'?ﬁ]ﬁ'f]‘U‘UlHWU’ENﬁ?J‘]Jﬁ$ﬁﬂﬁ31ﬂﬂ31uﬁﬂﬂﬂaﬂﬂﬂﬂﬂ?TNLﬂu%iQﬂﬁﬂ‘lMGﬂﬁ

1Y a Q‘{ % d‘a [ Y % — d‘ () [ Y]
"’U‘L!"Iﬂ"’ll’f)xiﬁi]ﬂi%ﬁ“l/l‘ﬁsll’t‘)\i@l’lllﬂiﬂuﬁﬂ‘k!ﬂ!gclﬂﬁlﬂﬂﬁﬂUﬂ’JﬁiJﬂTﬂuliJﬂNﬂuiﬂﬂuﬂ

®  MIATNNADUNBAIAYUDIDNTWAVDIAIT (Significant t-Test)

a o 1w a q‘f 1 YA, " . . g’; Y a
MIuATIzHMAENUse@nsa199 Tael93F Maximum Likelihood HH9EABINAITMN
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aanedi 1 N, 3134050 -312+850 1 A1, 357+000 - 357+200 1 A1, 439+000 - 439200
HIUENBYNI0E 1S 1B 2A 2B 4A 5B | 1A 4B 5C
ATHHH WY
dhwainlueime A5 (a) 964.9 958.6 970.2 919.3 1055.3 1024.0 987.9 1034.6 1047.9
Thwiinaudaimg A5 (b} 965.5 959.6 971.0 920.6 1055.6 10243 989.7 1035.5 1048.6
dhwtntanh A5 (c) 5715 555.2 556.7 527.6 636.4 610.1 565.8 607.7 615.6
511915591 1. (d=bc| 3940 404.4 414.3 393.0 4192 414.2 4239 427.8 433.0
ADTUHULUUT Y ASu/aR. (e)=a/d | 2.449 2.370 2.342 2.339 2.517 2.472 2.331 2.418 2.420
AnumLn e AS /A, 2387 2.443 2.390
DETMK
AT IR dougd 2,484 3,132 3,124 2,734 2,014 2,464 | 3220 3,392 3,469
myFuun doud 3,875 4,886 4,343 3,801 3,103 3,844 | 4475 4,715 4,579
iades e dougd 4,368 3,583 4,590
M3 lva
A191071539 0.01 117 14 15 13 14 16 13 14 14 13
milnamie 001 i 14 14 13
WHYIMNAIMS 1Ha
ANNAUNT aud/0.0117 286 331 334 276 189 306 318 347 365
iadesnwgems vamde | louso.01iia 317 257 343
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aoni 1 AL, 485+000 - 4854200 1 A1 739+000 - 738+800 11 7. 077+000 - 00774200
TN LAY IDEN 1A 1¢ 3B 3A 4B 5B 1C 3B 5B
AT
dhwainlueme s (a) 1042.5 998.7 997.1 909.4 928.0 994.6 1035.9 949.1 983.7
Thwindudaiug s (b) 1043.2 999.7 997.9 909.6 928.7 995.2 1036.5 950.6 985.6
i tuh s (c) 612.8 5844 582.3 533.0 5332 576.7 613.6 549.0 556.3
151191551 . (d)=b-c 4304 4153 415.6 376.6 395.5 4185 422.9 401.6 4293
AT UL i nfuaa. | ey =ad 2422 2405 2.399 2415 2.346 2.377 2450 2.363 2291
AT AY nsusa. 2409 2.379 2.368
s
AT IA dougd 3,220 2,771 2.346 2,673 3,344 3,388 2,663 3,096 3,521
mFuun dougd 4,250 4,073 3,448 4413 5,028 4,560 3,701 4,551 4,648
i@desmmnie dougd 3,924 4,667 4,300
A5 i
A1910715 39 001 14 15 15 17 18 15 15 14 14
milnamde 001 15 17 14
idgIMuAeMs lva
ANNAUNT Yaud/0.01i 302 264 224 260 275 311 241 317 338
e wdoms vamde | louso01ii 264 282 299
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aoni 11 A4, 094+700 - 738-+800 101 3. 415+500 - 415+300 2 A, 156+000 - 155+800
TN LAY IDEN 1 4A 5B 2B” 2C 3A 1c 3A 3B
AT
dhwainlueme s (a) 951.5 975.6 9%0.3 994 4 10159 1038.4 820.0 833.6 796.2
Thwindudaiug s (b) 952.3 976.2 9%0.5 994.9 1016.8 1039.0 822.6 836.7 806.8
i tuh s (c) 551.9 570.4 572.4 583.9 601.8 613.4 465.5 497.3 449.6
151191551 . (d)=b-c | 4004 405.8 408.1 411.0 415.0 425.6 357.1 3394 357.2
AT UL i nfuwaa. | ey=ad | 2.376 2.404 2.402 2.419 2.448 2.440 2.296 2.456 2.229
AT AY nsusa. 2.394 2.436 2.327
s
AT IA dougd 1,982 2,063 2,167 3,736 4,033 4,317 2,152 2,302 2,210
mFuun dougd 3,092 3,032 3,186 5,492 5.929 6,001 3,852 4,121 3.955
i@desmmnie dougd 3,103 5,965 3.976
A5 i
A1910715 39 001 14 14 14 12 16 16 27 28 29
milnamde 001 14 16 28
idgIMuAeMs lva
ANNAUNT Yaud/0.01i 227 210 226 458 375 374 141 147 135
e wdoms vamde | louso01ii 221 402 141
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aoni 21 N, 004600 - 004--400 23 N 130+100 - 1294900 23 NI 288+150 - 288+350
TN LAY IDEN 1c 3A 5B 3B 3C | 1B 4A 4B
AT
dhwainlueme s (a) 1046.1 10622 1009.1 978.1 987.5 959.0 1063.1 940.0 927.4
Thwindudaiug s (b) 1047.0 1063.4 1010.0 9%5.4 991.5 960.1 1063.6 941.4 928.0
i tuh s (c) 618.8 625.8 5843 563.5 579.6 546.5 6435 54%.6 549 4
151191551 . (d)=b-c | 4282 434.6 425.7 4219 411.9 413.6 420.1 392.8 378.6
AT UL i nfuwaa. | ey=ad | 2.443 2.444 2.370 2.318 2.397 2.319 2.531 2.393 2450
AT AY nsusa. 2419 2.345 2458
s
AT IA dougd 2,996 2,664 2,644 1,895 2,658 2,815 2,818 2,820 3,051
mFuun dougd 4,165 3,517 3,675 2,502 3,694 3,913 3,917 4,145 4,294
i@desmmnie dougd 3,786 3,804 4119
A5 i
A1910715 39 001 16 18 17 13 13 12 13 13 13
milnamde 001 17 12 13
idgIMuAeMs lva
ANNAUNT Yaud/0.01i 254 191 221 192 295 325 311 309 326
iadornmdoms vamio | loud001ia 222 271 316
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aoni 201 Y. 204+100 - 203+900 205 1. 3314350 - 3314150 214 A, 004-+000 - 004+200
TN LAY IDEN 1 2B 3C 1B 3B 4C 3B 4B 5A
AT
dhwainlueme s (a) 992.8 995.6 995.9 855.6 928.8 921.4 618.0 622.2 669.9
Thwindudaiug s (b) 993.4 997.2 996.5 857.9 931.5 923.0 618.1 622.5 670.3
i tuh s (c) 583.0 575.7 572.6 476.9 511.1 516.8 367.1 370.3 400.4
151191551 . (dy=b-c | 4104 4215 423.9 381.0 420.4 406.2 251.0 252.2 269.9
AT UL i nfuwaa. | ey=ad | 2419 2.362 2.349 2.246 2.209 2.268 2.462 2.467 2.482
AT AY nsusa. 2.377 2.241 2470
s
AT IA dougd 2,654 2475 3,440 2,407 2,953 2,801 805 799 877
mFuun dougd 3,902 3,440 3,391 4,019 3,898 4,118 2.832 2,809 2,763
i@desmmnie dougd 3,578 4012 2,801
A5 i
A1910715 39 001 13 13 14 12 14 13 14 17 19
milnamde 001 13 13 17
idgIMuAeMs lva
ANNAUNT Yaud/0.01i 301 271 237 337 286 318 196 167 147
e wdoms vamde | louso01ii 270 313 170
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aoni 218 NI, 0424000 - 041+800 2169 A, 015+800 - 016-+000 1 A1 2894500 - 289+700
TN LAY IDEN 1A7 4B 3 2A 2B 4B 3B 4A 4c™
AT
dhwainlueme s (a) 847.0 801.4 828.3 861.5 807.2 977.0 913.8 9459 1019.5
Thwindudaiug s (b) 848.0 805.6 829.4 862.0 808.4 977.6 918.1 948.5 1020.0
i tuh s (c) 505.4 464.5 489.9 503.8 464.4 583.5 529.0 535.4 604.4
151191551 . (dy=b-c | 3426 341.1 339.5 358.2 344.0 394.1 389.1 413.1 415.6
AT UL i nfuwma. | ey=ad | 2472 2.349 2.440 2.405 2.347 2479 2.348 2.290 2453
AT AY nsusa. 2.420 2410 2.364
s
AT IA dougd 1.871 3,173 2,931 2,564 2,4%6 2,245 1,594 1,576 2,810
mFuun dougd 3,893 6,600 6,097 4,589 4,773 4,301 2,192 2,169 3,855
i@desmmnie dougd 6,348 4,554 2,739
A5 i
A1910715 39 001 17 27 23 12 11 13 11 14 12
milnamde 001 25 12 12
idgIMuAeMs lva
ANNAUNT Yaud/0.01i 229 248 260 382 442 339 196 159 321
iadornmdoms vamio | loud001ia 245 388 225
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aoni 117 A 0124200 - 012+400 122 1. 010+100 - 009+900 309 A4, 010+900 - 010+700
TN LAY IDEN 1 2B 87 2C 4A 5A 1B 1C 2B
AT
dhwainlueme s (a) 946.8 9717 9%0.9 9888 965.3 962.7 974.0 990.3 898.5
dnindudamng n5u (b 947.7 973.9 981.5 992 4 966.3 963.4 974.6 991.1 889.1
i tuh s (c) 554.7 562.8 5825 568.9 557.2 560.5 567.4 585.1 527.0
151191551 . (d)=b-c | 3930 411.1 399.0 4235 409.1 402.9 4072 406.0 362.1
AT UL i nfuwaa. | ey=ad | 2.409 2.364 2.458 2.335 2.360 2.389 2.392 2.439 2.481
AT AY nsusa. 2.410 2.361 2.437
s
AT IA dougd 2,160 2,354 2,180 1,973 1,941 1,857 2,734 2,578 2,084
mFuun dougd 3,311 3,283 3,282 2,602 2,746 2,851 3,908 3,715 3,567
i@desmmnie dougd 3,292 2,733 3,730
A5 i
A1910715 39 001 13 14 13 15 16 17 14 13 12
milnamde 001 13 16 13
idgIMuAeMs lva
ANNAUNT Yaud/0.01i 261 229 248 179 175 163 288 279 294
iadornmdoms vamio | loud001ia 246 173 287
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aoni 347 Y. 007+800 - 008+000 3001 A3, 0014700 - 001-+900 3111 AN 0114400 - 0114200
TN LAY IDEN 2B 4C 5B 2B 4C ) 1A 2B s4
AT
dhwainlueme s (a) 936.5 842.5 808.1 874.2 975.1 922.8 870.9 919.8 962.3
Thwindudaiug s (b) 937.1 843.5 809.0 878.6 975.6 929.1 871.0 919.9 962.5
i tuh s (c) 536.4 473.0 451.1 489.6 563.4 526.1 5125 546.2 566.5
151191551 . (dy=b-c | 4007 370.5 357.9 389.0 412.2 403.0 3585 373.7 396.0
AT UL i nfuwma. | ey=ad | 2.337 2274 2.258 2.247 2.366 2.290 2429 2.461 2.430
AT AY nsusa. 2.290 2.301 2.440
s
AT IA dougd 1,702 1,953 1,538 1,613 2,659 2,071 1,858 2,087 2,720
mFuun dougd 2,500 3,207 2,781 2,617 3,469 3,044 3,219 3,381 3,891
i@desmmnie dougd 2.829 3,043 3,497
A5 i
A1910715 39 001 14 13 12 18 19 20 13 15 14
milnamde 001 13 19 14
idgIMuAeMs lva
ANNAUNT Yaud/0.01i 173 246 238 147 186 151 240 220 274
e wdoms vamde | louso01ii 219 161 245
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aoni 3196 Y. 092-+400 - 092+600 3 A1, 1304400 - 1304200 33 N, 1414850 - 1414650
TN LAY IDEN 1A 2A 5C 4C 5B 4" 4A 5A 5B
AT
dhwainlueme s (a) 931.6 999.0 818.3 868.3 833.4 836.2 901.2 940.1 903.0
Thwindudaiug s (b) 931.8 999.1 818.6 869.0 835.9 8382 902.2 940.9 903.6
i tuh s (c) 5475 573.8 4741 512.2 4843 489.4 532.3 563.2 530.0
151191551 . (d)=b-c | 3843 4253 344.5 356.8 351.6 348.8 369.9 377.7 373.6
AT UL i nfuwaa. | ey=ad | 2424 2.349 2.375 2.434 2.370 2.397 2.436 2.4%9 2.417
AT AY nsusa. 2.383 2.400 2.447
s
AT IA dougd 2,216 2,395 1,978 3,087 3,135 3,638 1,567 1,952 1,603
mFuun dougd 3,439 3,461 3,763 5,526 6,020 6,985 2,747 3,094 2,664
i@desmmnie dougd 3,554 6,177 2.835
A5 i
A1910715 39 001 16 15 13 31 26 21 28 29 26
milnamde 001 15 26 28
idgIMuAeMs lva
ANNAUNT Yaud/0.01i 215 231 280 179 232 333 97 105 102
e wdoms vamde | louso01ii 242 248 101
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aoni 33 N, 274+100 - 2734900 34 N30, 0194000 - 019+200 36 N 0424700 -042+500
TN LAY IDEN 2C 3A 4A 1B 2B 2C 1C 3B 547
AT
dhwainlueme s (a) 870.1 8535 898.9 885.4 869.8 933.7 912.4 896.0 913.5
Thwindudaiug s (b) 870.5 854.5 889.7 886.1 870.3 934.2 913.1 897.7 914.1
i tuh s (c) 515.9 502.6 534.8 518.7 516.5 570.6 541.3 536.5 5424
151191551 . (d)=b-c | 3546 3519 354.9 367.4 353.8 363.6 371.8 361.2 3717
AT UL i nfuwaa. | ey=ad | 2.454 2425 2.533 2.410 2.458 2.568 2.454 2481 2.45%
AT AY nsusa. 2471 2.479 2.464
s
AT IA dougd 1,269 1,624 1,597 1,717 1,768 1,555 2,245 2,250 1,616
mFuun dougd 2,436 3,118 2,859 3,074 3,395 2,784 4,019 4,320 2,893
i@desmmnie dougd 2,805 3,084 3,744
A5 i
A1910715 39 001 2 28 24 21 19 19 23 19 26
milnamde 001 25 20 23
idgIMuAeMs lva
ANNAUNT Yaud/0.01i 111 110 118 149 175 143 171 227 111
e wdoms vamde | louso01ii 113 155 170
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aoni 304 N, 021000 - 020+800 318 1. 005+800 - 006-+000 4 NI 0474800 - (47+600
TN LAY IDEN 1B 2C 5C IC 4A 4B 3A 4B 6
AT
dhwainlueme s (a) 944.8 915.0 891.8 871.9 818.9 76%.0 962.6 929.2 993.1
dnindudamng n5u (b 945.2 915.7 892.9 872.4 821.3 778.0 964.9 932.1 9937
i tuh s (c) 577.0 554.6 532.1 515.3 467.8 4384 560.6 535.2 5824
151191551 . (d)=b-c | 3682 361.1 360.8 357.1 3535 339.6 404.3 396.9 411.3
AT UL i nfuwaa. | ey=ad | 2.566 2.534 2.472 2.442 2.317 2.261 2.381 2.341 2.415
AT AY nsusa. 2.524 2.340 2.379
s
AT IA dougd 1,820 1,238 1,762 1,659 1,956 1,936 2,277 3,171 2,916
mFuun dougd 3,040 2.216 3,155 3,185 3,756 4,027 3,390 4,544 4,013
i@desmmnie dougd 2,803 3,656 3.9%2
A5 i
A1910715 39 001 26 21 26 28 30 29 13 13 14
milnamde 001 24 29 13
idgIMuAeMs lva
ANNAUNT Yaud/0.01i 119 106 122 115 127 138 265 355 295
iadornmdoms vamio | loud001ia 116 127 305
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aoni 4 M. 2514800 - 2524000 4 11, 3134900 - 314+100 41 Y. 080+200 - 080000
TN LAY IDEN 2A 4¢ 5A 51 S4 315 3C 5A S2
AT
dhwainlueme s (a) 1047.1 9839 999.6 10142 10518 9%0.4 1051.5 969.1 1064.4
Thwindudaiug s (b) 1047.4 934 4 999.9 1014.8 1052.1 9%0.7 1052.1 970.2 10653
i tuh s (c) 636.8 5889 603.8 585.3 619.9 572.1 628.0 582.2 637.4
151191551 . (d)=b-c 410.6 3955 396.1 4295 4322 408.6 424.1 388.0 4279
AT UL i nfuaa. | ey =ad 2.550 2488 2.524 2.361 2.434 2.399 2.479 2.498 2487
AT AY nsusa. 2.521 2.398 2488
s
AT IA dougd 3,109 2,265 2921 3,324 3,438 2,766 4,018 3,015 3,802
mFuun dougd 4,104 3,348 4,294 4,522 4412 3,935 5,284 4,720 4,959
i@desmmnie dougd 3,915 4,290 4,987
A5 i
A1910715 39 001 15 13 13 15 13 14 11 1 12
milnamde 001 14 14 11
idgIMuAeMs lva
ANNAUNT Yaud/0.01i 279 252 336 307 329 280 476 414 428
e wdoms vamde | louso01ii 289 305 439
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aoni 41 A3 1274900 -127+700 41 13 1394900 - 1394700
TN LAY IDEN 3B 5B 5C 1A 2C 5B
AT
dhwainlueme s (a) 1008.5 1000.2 1008.2 1002.7 949.5 983.1
Yhmindudainud QT (b 1009.8 1001.2 1009.1 1003.0 950.0 983.7
hmin Tk s (c) 59%.2 596.1 607.5 601.3 556.9 585.0
T 1195571 ua. (d)=b-c | 4116 405.1 401.6 401.7 393.1 3987
ANUHUILUUT aswaa. | ey =ad | 2450 2.469 2.510 2496 2415 2.466
AT AY nsua. 2.477 2.459
s
AT IA dougd 3,745 3,671 3.694 2,665 1,930 2,460
il S loug 5214 5.294 5.386 3.989 3,127 1764
adeTnInmay aud 5298 3.627
A5 i
A1910715 39 001 12 13 1 14 15 12
s lnanie 0.01 i1 12 14
idgIMuAeMs lva
AMINEUNTS oud/0.01i 433 421 471 294 208 310
advsmmdams lwamde | oud/0.01in 442 271
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Location | AH313+050 -312+850 1 NH.357+000 - 357+200 | AH.A439+000 - 4394200
Specimen - - . -
Samples 1C iB Sl 4B S3 85 1B 4A B
1 99.55 99.60 09.44 98.54 08.60 08.08 99.67 99.71 99.88
Diameter (mm)
2 99.54 99.67 99.46 98.47 98.64 98.62 99.68 99.41 99.57
Average diameter (mm) 0955 00,64 090 .45 08.51 08.62 98.80 00,68 99.56 099.73
1 53.90 55.09 55.39 52.10 5325 5118 56.04 54.17 53.51
2 54.17 54.61 56.00 51.55 5349 52.20 55.95 54.06 54.61
Height (mm)
3 54.25 5435 54.74 51.90 54.59 52.25 56.07 54.82 5333
4 53.83 54.50 54.25 52.58 54.27 50.93 56.91 55.12 52.79
Average Height {mm.) 54.04 54.64 55.10 52.03 53.90 51.64 56.24 54.54 53.56
Bulk Specific Gravity 2.450 2434 2.448 2.413 2.448 2.503 2.422 2.454 2440
No. of Test 1 2 1 2 1 o 1 2 1 2 1 2 1 2 1 2 1 2
Pulse 1 (MPa) | 23,606 | 25,025 | 22,827 | 20,623 | 24,586 | 21,634 | 23,076 | 21,230 | 18,541 | 17,969 | 18,512 | 17,075 | 13,054 | 14,441 | 24,497 | 25,043 | 19,440 | 18,636
Pulse 2 (MPa) | 24,256 | 24,561 | 22,357 | 20,250 | 24,650 | 22,310 | 23,822 | 20,900 | 18406 | 17,647 | 18,494 | 17,087 | 12,814 | 14,167 | 24,768 | 24,953 | 19,868 | 18,420
Pulse 3 (MPa) | 23,797 | 25,454 | 22,632 | 20,256 | 24,902 | 21,722 | 23,464 | 20,734 | 18,185 | 17,960 | 18,062 | 17,126 | 12,613 | 14,220 | 24,421 | 24,994 | 19,290 | 18,310
Pulse 4 (MPa) | 23,575 | 24,485 | 22,514 | 20,585 | 25,150 | 22,059 | 23,477 | 20,592 | 18,110 | 17,294 | 18,422 | 17,380 | 12,549 | 13,963 | 23,018 | 25,296 | 19,451 | 18,793
Pulse 5 (MPa) | 23,639 | 24,471 | 22,594 | 20,629 | 24,721 | 22,227 | 23,555 | 20,607 | 17,864 | 17,847 | 18,238 | 17,015 | 12,649 | 13,871 | 24,664 | 24,655 | 20,027 | 18,552
Mean (MPa) | 23,775 | 24,799 | 22,585 | 20,469 | 24,802 | 21,092 | 23,479 | 20,8121 18,221 | 17,744 | 18,346 | 17,137 | 12,736 | 14,132 | 24,454 | 24,988 | 19,615 | 18,542
v %) 2.11 4.92 6.01 6.02 1.33 3.41 5.20 1.08 281
Resilient Modulus (MPa) 24,287 21,527 23,397 22,146 17,983 17,742 13,434 24,721 19,079
Average Resilient Modulus (MPa) 23,070 22,146 24,721
i;‘nm'ﬁ;ﬂ{lmumnﬁua?iﬂ (%) 5.27 6.69 1.42 0.00 18.80 19.89 45.66 0.00 22.82
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Location 1 N.485+000 - 485+200 1 114.739+000 - 738+800 11 nW.077+000 - 077+200
Specimen -~y -, o,
Samples 1C 3A 4B 1 3A 4B 1C 3A 4B
1 99.55 99.40 99.39 99.55 9940 99.39 99.55 99.40 99.39
Diameter (mm)
2 99.3% 99.48 99.66 99.38 9948 99.66 99.3%8 99.48 99.66
Average diameter (mm) 0047 09,44 90.53 09,47 9044 90.53 09,47 90 .44 09.53
1 5536 52.52 52.39 55.36 5252 5239 55.36 52.52 52.39
2 55.72 5285 52.57 55.72 52.85 52.57 55.72 52.85 52.57
Height (mm)
3 56.37 53.44 54.52 56.37 5344 54.52 56.37 53.44 54.52
4 56.14 53.31 E3537 56.14 5331 5337 56.14 53.31 53.37
Average Height {mm.) 55.90 53.03 5321 55.90 53.03 5321 55.00 53.03 5321
Bulk Specific Gravity 2466 2465 2.449 2.466 2.465 2.449 2.466 2.465 2449
No. of Test 1 2 1 1 2 1 1 2 1 1 2 1 1 2 1 1 2 1
Pulse 1 (MPa) 22,926 | 21,849 | 25,406 | 22,926 | 21,840 | 25400 | 22,926 | 21,849 | 25406 | 22,926 | 21,840 | 25406 | 22,926 | 21,849 | 254006 | 22,926 | 21,849 | 25,400
Pulse 2 (MPa) 22,645 22,134 | 25,611 | 22,645 | 22,134 | 25,611 | 22,645 | 22,134 | 25,611 | 22,645 | 22,134 | 25,611 | 22,645 | 22,134 | 25,611 | 22,645 | 22,134 | 25,611
Pulse 3 (MPa) 22,174 | 21,850 | 24,979 | 22,174 | 21,850 | 24,979 | 22,174 | 21,850 | 24,979 | 22,174 | 21,850 | 24,979 | 22,174 | 21,850 | 24,979 | 22,174 | 21,850 | 24,979
Pulse 4 (MPa) 22420 | 21,405 | 25,278 | 22,420 | 21,405 | 25,278 | 22,420 | 21,405 | 25,278 | 22,420 | 21,405 | 25,278 | 22,420 | 21,405 | 25,278 | 22,420 | 21,405 | 25,278
Pulse 5 (MPa) 22,278 20,990 | 25,316 | 22,278 | 20,990 | 25,316 | 22,278 | 20,990 | 25,316 | 22,278 | 20,990 | 25,316 | 22,278 | 20,990 | 25,316 | 22,278 | 20,990 | 25,316
Mean (MPa) 22,480 | 21,646 | 25,318 | 22,480 | 21,646 | 25,318 | 22,489 | 21,646 | 25,318 | 22,489 | 21,646 | 25,318 | 22,489 | 21,646 | 25,318 | 22,489 | 21,646 | 25,318
cy %) 1.91 3.13 1.25 1.91 313 1.25 1.91 3.13 1.25
Resilient Modulus (MPa) 22,067 24,549 23,259 22,067 24,549 23,259 22,067 24,549 23,259
Average Resilient Modulus (MPa) 22,663 20,528 21,021
i;‘nm'ﬁ;ﬂ{lmumnﬁua?iﬂ (%) 2.63 8.32 2.63 2.63 §.32 2.63 2.63 8.32 2.63
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Location 11 N1.094+700 - 738+800 101 AHA15+500 - 415+300 2 NY.156+000 - 155+800
Specimen
Samples 1B 4B SA B 4B SA B 4B 5A
1 99.17 99.02 09.03 99.17 99.02 99.03 99.17 99.02 99.03
Diameter (mm)
2 98.75 99.55 99.15 98.75 99.55 99.15 98.75 99.55 99.15
Average diameter (mm) 98.96 99.29 99.09 08.96 09.29 99.09 98.96 09.29 99.09
1 52.23 51.65 54.92 52.23 51.65 54.92 52.23 51.65 5492
2 51.91 51.84 Doy 51.91 51.84 55.57 51.91 51.84 5557
Height (mm)
3 50.79 52.60 55.48 50.79 52.60 5548 50.79 52.60 5548
4 51.21 51.69 55.36 51.21 51.69 55.36 51.21 51.69 5536
Average Height {mm.) 51.54 51.95 55.33 51.54 51.95 5533 51.54 51.95 5533
Bulk Specific Gravity 2413 2410 2.429 2413 2410 2429 2413 2410 2429
No. of Test 1 2 1 1 2 1 1 2 1 1 2 1 1 1 1 2 1
Pulse 1 (MPa) 18,690 | 18,841 | 21,287 | 18,690 | 18,841 | 21,287 | 18,600 | 18,841 | 21,287 | 18,690 | 18,841 | 21,287 | 18,690 | 18,841 | 21,287 | 18,690 | 18,841 | 21,287
Pulse 2 (MPa) 18,718 | 18,531 | 20,846 | 18,718 | 18,531 | 20,846 | 18,718 | 18,531 | 20,846 | 18,718 | 18,531 | 20,846 | 18,718 | 18,531 | 20,846 | 18,718 | 18,531 | 20,846
Pulse 3 (MPa) 18,563 | 18,070 | 21,178 | 18,563 | 18,070 | 21,178 | 18,563 | 18,070 | 21,178 | 18,563 | 18,070 | 21,178 | 18,563 | 18,070 | 21,178 | 18,563 | 18,070 | 21,178
Pulse 4 (MPa) 18,842 | 18,013 | 21,482 | 18,842 | 18,013 | 21,482 | 18,842 | 18,013 | 21,482 | 18,842 | 18,013 | 21,482 | 18,842 | 18,013 | 21,482 | 15,842 | 18,013 | 21,482
Pulse 5 (MPa) | 18,786 | 18,212 | 21,517 | 18,786 | 18,212 | 21,517 | 13,786 | 18,212 | 21,517 | 18,786 | 18,212 | 21,517 | 18,786 | 18,212 | 21,517 | 18,786 | 18,212 | 21,517
Mean (MPa) 18,720 | 18,333 | 21,262 | 18,720 | 18,333 | 21,262 | 18,720 | 18,3331 21,262 | 18,720 | 18,333 | 21,262 | 18,720 | 18,333 | 21,262 | 18,720 | 18,333 | 21,262
cy %) 1.04 4.20 6.39 1.04 4.20 6.39 1.04 420 6.39
Resilient Modulus (MPa) 18,527 20,405 22,033 18,527 20,405 22,033 18,527 20,405 22,033
Average Resilient Modulus (MPa) 20,321 21,565 12,558
i;‘nm'ﬁ;ﬂ{lmumnﬁua?iﬂ (%) B.83 0.41 R42 8.83 0.41 8.42 8.83 041 8.42
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Location 21 13.004+600 - 004-+400 23 A11.130+100 - 1294900 23 NU.288+150 - 288+350
Specimen -y = -y
Samples 2B iB 4C 2B iB 4C 2B iB 4C
1 100.32 09 .87 09.53 100.32 9087 99.53 100.32 9087 09.53
Diameter (mm)
2 99.81 99.76 99.83 99.81 99.76 99.83 99.81 99.76 99.83
Average diameter (mm) 100.07 09.82 99.68 100.07 90.82 099.68 100.07 0082 99.68
1 56.23 56.61 53.74 56.23 56.61 53.74 56.23 56.61 53.74
2 55.96 55.37 53.76 55.96 S5 53.76 55.96 55.37 53.76
Height (mm)
3 55.80 54.70 54.74 55.80 54.70 54.74 55.80 54.70 54.74
4 56.27 55.58 54.59 56.27 55.58 54.59 56.27 55.58 54.59
Average Height {mm.) 56.07 55.57 54.21 56.07 55.57 5421 56.07 55.57 54.21
Bulk Specific Gravity 2443 2434 2.473 2.443 2434 2473 2.443 2.434 2473
No. of Test 1 2 1 1 2 1 1 2 1 1 2 1 1 2 1 1 2 1
Pulse 1 (MPa) | 18,775 | 17,545 | 20,058 | 18,775 | 17,545 | 20,058 | 18,775 | 17,545 | 20,058 | 18,775 | 17,545 | 20,058 | 18,775 | 17,545 | 20,058 | 18,775 | 17,545 | 20,058
Pulse 2 (MPa) 18,709 | 17,872 | 20,821 | 18,709 | 17,872 | 20,821 | 18,709 | 17,872 | 20,821 | 18,709 | 17,872 | 20,821 | 18,709 | 17,872 | 20,821 | 18,709 | 17,872 | 20,821
Pulse 3 (MPa) 19,204 | 17,725 | 20,837 | 19,204 | 17,725 | 20,837 | 19,204 | 17,725 | 20,837 | 19,204 | 17,725 | 20,837 | 19,204 | 17,725 | 20,837 | 19,204 | 17,725 | 20,837
Pulse 4 (MPa) | 19,511 | 17,926 | 20,785 | 19,511 | 17,926 | 20,785 | 19,511 | 17,926 | 20,785 | 19,511 | 17,926 | 20,785 | 19,511 | 17,026 | 20,785 | 19,511 | 17,926 | 20,785
Pulse 5 (MPR) | 18,706 | 17,865 | 20,820 | 13,706 | 17,865 | 20,820 | 18,706 | 17,865 | 20,820 | 18,706 | 17,865 | 20,820 | 18,706 | 17,865 | 20,820 | 18,706 | 17,865 | 20,820
Mean (MPa) | 18,981 | 17,787 | 20,664 | 18,981 | 17,787 | 20,664 | 18,981 | 17,7877/ 20,664 | 18,981 | 17,787 | 20,664 | 18,981 | 17,787 | 20,664 | 18,981 | 17,787 | 20,664
v %) 325 5.26 3.64 3.25 5.26 3.64 3.25 5.26 3.64
Resilient Modulus (MPa) 18,384 19,632 18,903 18,384 19,632 18,903 18,384 19,632 18,903
Average Resilient Modulus (MPa) 19,267 13,711 17,975
dudomunnaunie (%) 4.58 1.89 1,39 4.58 1.89 1.89 4.58 1.89 1.89
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Location 201 N.204+100 - 203+900 205 13314350 - 331+150 21404, 004+000 - 004+200
Specimen = o
Samples 2ZA 3A 4B 1A 4B s2 B 56 S9
1 99.60 99.78 09.78 99.74 100.25 100.09 94.24 93.50 95.08
Diameter (mm)
2 99.81 99.70 99.64 99.94 100.10 99.95 93.71 93.91 94.05
Average diameter (mm) 99.71 09,74 90.71 00,84 100.18 100.02 03.98 93.71 04.57
1 54.98 55.56 54.48 51.68 51.50 55.99 40.78 41.01 4382
2 5421 54.29 54.48 51.73 50.76 55.13 40.23 40.72 42.62
Height (mm)
3 53.52 53.20 54.79 51.21 51.13 54.74 40.53 41.62 4276
4 54.52 54.07 54.91 51.30 51.63 54.37 40.65 41.43 42.90
Average Height {mm.) 5431 5428 54.67 51.48 51.26 55.06 40.55 41.20 43.03
Bulk Specific Gravity 2.398 2.39%4 2.379 2.244 2.250 2215 2.470 2422 2445
No. of Test 1 2 1 2 1 o 1 2 1 1 2 1 2 1 2 1 2 1
Pulse 1 (MPa) | 21,807 | 20,231 | 21,891 | 21,807 | 20,231 | 21,891 | 16,996 | 16,701 | 18,885 | 17,600 | 18,187 | 17,979 | 18,112 | 16,820 | 15,437 | 14,677 | 13,174 | 14,875
Pulse 2 (MPa) | 21,622 | 19,948 | 21,490 | 21,622 | 19,048 | 21,490 | 17,092 | 16,314 | 18,632 | 17,888 | 19,082 | 18,023 | 18,628 | 17,430 | 15,511 | 14,492 | 13,758 | 14,883
Pulse 3 (MPa) | 22,033 | 19,489 | 22,060 | 22,033 | 19,480 | 22,069 | 16,924 | 16,334 | 18,884 | 17,663 | 18,525 | 17,739 | 15,439 | 16,862 | 15,548 | 14,206 | 13,458 | 15,071
Pulse 4 (MPa) | 22,126 | 20,131 | 21,539 | 22,126 | 20,131 | 21,539 | 16,989 | 16,305 | 18,877 | 17,725 | 19,006 | 18,131 | 18,441 | 17,025 | 15486 | 14,377 | 13,346 | 14,640
Pulse 5 (MPa) | 21,790 | 20,119 | 21,283 | 21,790 | 20,119 | 21,283 | 16,795 | 16,402 | 18,877 | 17,590 | 18,779 | 17,442 | 18,519 | 16,809 | 15,459 | 14,365 | 13,192 | 14,847
Mean (MPa) | 21,876 | 19,984 | 21,654 | 21,876 | 19,084 | 21,654 | 16,959 | 16,411 [ 18,831 | 17,693 | 18,716 | 17,863 | 18,428 | 17,007 | 15,488 | 14,423 | 13,386 | 14,865
v %) 4.52 2.69 2.51 1.64 31 2.33 4.01 3.56 5.24
Resilient Modulus (MPa) 20,930 21,087 17,401 16,685 18,263 18,290 17,717 14,956 14,125
Average Resilient Modulus (MPa) 21,009 17,474 15,599
dnudasuuamande (%) 0.39 0.37 17.17 451 451 467 13.58 4.13 9.45
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Location 218 NU.042+000 - 0414800 2169 NW.015+800 - 016-+000 1 AY.289+500 - 289+700
Specimen o, -y -~y
Samples 1B 1C B 1C 4B B 2A 2C 83
1 03.44 03.58 03.49 09.57 99.78 99.67 99.12 99.44 98.95
Diameter (mm)
2 92.84 93.25 93.56 99.65 Lo 100.01 99.17 99.09 99.00
Average diameter {mm) 93.14 9342 93.53 90.61 90.75 00,84 09,15 09,27 08.98
1 41.75 49.69 41.93 48.82 46.61 44.63 53.75 5371 53.94
2 41.95 49.44 41.95 48.55 46.35 43.16 52,75 5431 52.85
Height (mm)
3 42.44 49.66 43.98 48.59 45.85 43.33 53.80 54.06 53.05
4 41.99 5042 42.98 49.03 46.41 44.26 54.73 5346 51.71
Average Height (mm.) 42.03 49.80 42.71 48.75 46.31 43.85 53.76 53.89 52.89
Bulk Specific Gravity 2.370 2459 2.378 2.441 2.396 2.358 2.400 2.380 2.348
No. of Test 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2
Pulse 1 {(MPa) 15,770 | 15,269 | 17,872 | 16,770 | 16,962 | 16,071 | 21,957 | 19,348 | 20,210 | 19,529 | 21,961 | 19,568 | 17,028 | 16,536 | 20,046 | 18,186 | 15,890 | 13,285
Pulse 2 {(MPa) 15,897 | 15,348 | 17,720 16,817 | 17,256 | 16,147 (22,370 | 18,900 | 19,851 |19,273 | 21,387 | 19,870 | 16,915 | 16,701 | 20,738 | 18,038 | 15,720 | 13,320
Pulse 3 {(MPa) 15,655 | 15,508 | 17,806 16,730 | 16,801 | 15,956 22,747 | 18,834 | 20,435 | 19,692 | 21,789 | 19,716 | 16,881 | 16,547 | 20,639 | 17,778 | 15,664 | 13,575
Pulse 4 {(MPa) 15,978 | 15,114 | 17,425 | 16,544 | 16,881 | 16,234 (22,574 | 19,262 | 20,583 | 19,389 | 22,082 | 19,685 | 16,766 | 16,767 | 20,031 | 18,095 | 15,394 | 13,336
Pulse 5 {(MPa) 15,869 | 15,394 | 17,516 16,592 | 16,836 | 16,170 (22,290 | 19,195 | 19,994 | 19,600 | 21,346 | 19,530 | 16,900 | 16,588 | 20,241 | 17,962 | 15,717 | 13,342
Mean {(MPa) 15,834 | 15,327 | 17,668 | 16,691 | 16,947 | 16,116 [ 22,388 | 19,1081 20,215 |19,497 | 21,713 | 19,676 | 16,808 | 16,628 | 20,339 | 18,012 | 15,677 | 13,372
v %) 1.63 2.84 2.51 7.90 1.81 492 0.51 6.07 7.93
Resilient Modulus (MPa) 15,581 17,180 16,532 20,74% 19,856 20,695 16,763 19,176 14,525
Average Resilient Modulus (MPa) 16,056 20,302 17,969
daubomnnduais (%) 2.96 7.00 2.96 220 2.20 193 6.71 6.71 19.17
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Location 117 AN.012+200 - 012+400 122 A11.010+100 - 009+900 309 110104900 - 0104700
Specimen " - -y
Samples B 2A 3C 1 3C S5 3A 4B SC
1 09.64 09.43 0025 099.21 09.33 00.45 90.11 09.92 08.82
Diameter (mm)
2 99.38 99.25 99.63 99.26 99.02 99.67 98.99 99.33 99.14
Average diameter {mm) 099.51 09,34 90,44 00,24 00,18 90.56 99.05 09.63 O08.98
1 50.01 53.11 54.01 52.40 52.96 50.86 53.80 53.03 53.00
2 50.69 53.93 54.22 52.29 53.22 50.88 54.13 52.17 53.75
Height (mm)
3 52.01 54.90 54.52 53.74 52.96 53.94 54.92 5243 53.96
4 50.95 53.84 54.00 54.21 52.44 53.57 55.16 53.00 53.25
Average Height {mm.) 50.92 53.95 54.19 53.16 52.90 5231 54.50 53.06 53.40
Bulk Specific Gravity 2.404 2.404 2.412 2.368 2.347 2.351 2402 2.452 2419
No. of Test 1 2 1 2 1 o 1 2 1 2 1 2 1 2 1 2 1 2
Pulse 1 (MPR) | 21,305 | 21,806 | 24,865 | 22,936 | 26,208 | 22,317 | 20,904 | 19,472 | 18,348 | 16,490 | 10491 | 17,075 | 23,332 | 22,030 | 20,722 | 19,627 | 24,154 | 23,406
Pulse 2 (MPR) | 21,229 | 21,510 | 25,220 | 22,949 | 26,347 | 21,670 | 20,503 | 19,236 | 18,454 | 16478 | 19,416 | 17,087 | 23,050 | 22,026 | 21,703 | 19,358 | 24,061 | 23,132
Pulse 3 (MPa) | 21,435 | 22,142 | 24,888 | 22,130 | 26,421 | 22,357 | 20430 | 19456 | 18,585 | 16,398 | 19,394 | 17,126 | 23,261 | 21,914 | 20,895 | 19,249 | 24,813 | 23,040
Pulse 4 (MPa) | 21,361 | 22,626 | 24,504 | 22,450 | 25,827 | 21,728 | 20,636 | 19418 | 18,128 | 16,571 | 18,954 | 17,380 | 23,390 | 21,426 | 21,047 | 19,796 | 24,531 | 23,605
Pulse 5 (MPR) | 21,077 | 21,586 | 24,696 | 22,663 | 26,094 | 22,258 | 21,149 | 19,638 | 18,377 | 16,553 | 19,500 | 17,015 | 22,769 | 22,200 | 21,260 | 19,600 | 23,759 | 23,281
Mean (MP2) | 21,281 | 21,034 | 24,836 | 22,626 | 26,180 | 22,066 | 20,742 | 19,4447 18,379 | 16,500 | 10,351 | 17,137 | 23,160 | 21,923 | 21,125 | 19,526 | 24,264 | 23,203
cv %) 1.51 4.66 8.53 3.23 5.39 6.07 274 3.93 2.04
Resilient Modulus (MPa) 21,608 23,731 24,123 20,093 17,440 18,244 22,542 20,326 23,778
Average Resilient Modulus (MPa) 21,608 18,502 23,160
Fnudaauunnduais (%) 0.00 9.83 11.64 .07 6.20 L&7 267 12.24 2.67
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Location 347 ny. 007+800 - 008+000 3001 AN.001+700 - 001+900 3111 A3.011+400 - 0114200
Specimen - - - -~y
Samples 1C S1 52 1B 2C 3B 1C 4A S5
1 99.12 09.25 00471 00.47 99.39 099.31] 08.91 99.01 99.01
Diameter (mm)
2 99.15 99.34 99.54 99.46 99.55 99.52 98.92 99.15 99.17
Average diameter {mm) 99.14 99.30 99.63 00.47 00.47 9042 08.92 99.08 99.09
1 51.94 51.30 53.51 54.84 53.88 55.04 53.00 54.51 44.92
2 51.66 51.08 s 55.34 54.20 53.95 52.75 54.19 46.19
Height (mm)
3 51.79 51.88 52.68 5533 55.01 53.66 51.65 5433 46.56
4 51.92 52.83 52.89 55.25 54.75 54.91 52.01 54.62 45.02
Average Height {(mm.) 51.83 51.77 52.81 55.19 5448 54.39 52.35 54.41 45.67
Bulk Specific Gravity 2.309 2.360 2570 2.266 2.318 2274 2.427 2407 2405
No. of Test 1 2 1 2 1 o 1 2 1 2 1 2 1 2 1 2 1 2
Pulse 1 (MPa) | 18,794 | 16,864 | 21,444 | 19,287 | 21,442 { 19,859 | 17,267 | 16,689 | 20,345 | 18,395 | 17,105 | 15,089 | 17,670 | 17,370 | 24,757 | 24,734 | 20,678 | 19,414
Pulse 2 (MPa) | 18,550 | 16,022 | 21,882 | 19.694 | 21,300 | 20213 | 17,207 | 16,513 | 20460 | 18,407 | 17,234 | 15,165 | 17,561 | 17,332 | 24,636 | 25,161 | 21,426 | 19,184
Pulse 3 {MPa) 18,013 | 16,869 | 21,488 | 19,958 | 21,259 | 20,001 | 17,373 | 16,433 | 20,310 | 17,939 | 16,783 | 15,213 | 17,352 | 16,901 | 24,071 | 25414 | 20,635 | 19,528
Pulse 4 {MPa) 18,336 | 16,893 | 21,469 | 19,696 | 21,118 | 20,102 | 17,425 | 16,206 | 20,041 | 18,346 | 17,017 | 15,099 | 17,443 | 17,033 | 25,082 | 24,652 | 21,245 | 19,646
Pulse 5 (MPa) | 18,226 | 16,723 | 21,132 | 19,753 | 21,404 | 19,627 | 17,122 | 16,278 | 20,044 | 18,404 | 17,137 | 14,911 | 17,001 | 17,302 | 24,943 | 25,023 | 20,486 | 19,508
Mean (MPa) | 18,384 | 16,854 | 21,483 | 19,678 [ 21,307 | 19960 | 17,207 | 16,4247°20,240 | 18,298 | 17,055 | 15,005 | 17423 | 17,188 | 24,698 | 24,097 | 20,804 | 19,456
cv %) 4.34 4.39 326 2.59 5.04 6.10 0.68 0.60 3.56
Resilient Modulus {MPa) 17,619 20,581 20,634 16,861 19,269 16,075 17,306 24,848 20,175
Average Resilient Modulus (MPa) 17,619 17,402 20,175
Fnudaauunnduais (%) 0.00 16.81 17.11 311 10.73 7.62 14.22 23.16 0.00
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Location 3196 N31.092+400 - 092+600 3 N13.130+400 - 130+200 33 NI 1414850 - 1414650
Specimen = - -~y "
Samples 1C 4B S4 2B 3B 4B 1A 1B 4C
1 99.37 99.24 00.82 0341 93.95 93.86 94.42 04.16 94.34
Diameter (mm)
2 98.68 99.12 9931 04.21 93.99 93.79 94.17 04.38 94.10
Average diameter {mm) 99.03 09,18 99 57 93 81 03.97 03.83 04.30 9427 04.22
1 51.58 53.39 46.24 54.22 51.36 51.57 56.39 53.74 55.23
2 51.80 54.02 45.34 53.86 51.91 52.26 56.39 53.70 55.23
Height (mm)
3 52.76 53.61 46.32 52.97 52.65 53.27 5646 54.90 54.29
4 5141 53.87 4642 53.61 51.82 51.88 56.36 55.11 54.50
Average Height (mm.) 51.89 53.72 46.08 53.67 51.94 52.25 56.40 54.36 54.81
Bulk Specific Gravity 2.398 2.370 2.406 2.404 2.381 2.404 2463 2.466 2463
No. of Test 1 2 1 1 - - 2 1 2 1 2 1 2 1 2 1 2
Pulse 1 (MPa) 19,257 | 16,499 19,458 | 19,294 | 18,366 | 15,661 | 14,883 (13,719 [ 19,168 | 17,095 | 15,891 | 14,644 | 16,845 | 15,556 [ 18,186 | 15,521 | 19,783 | 17,798
Pulse 2 (MPa) 19,583 | 16,792 (19,611 | 19,298 | 18,338 | 16,063 | 15,007 13,866 | 18,450 | 16,874 | 15,846 | 14,514 | 16,638 |15,501 [ 18,026 | 15,325 | 19,920 | 17,624
Pulse 3 (MPa) 20,104 | 16,342 18,580 | 18,853 | 18,320 | 15,287 | 14,962 | 13,880 | 19,383 | 16,657 | 15,964 | 14,687 | 16,524 [15,491 | 18,127 | 15,527 | 19,939 | 17,744
Pulse 4 (MPa) 19,547 | 16,824 18,879 | 18,893 | 18,332 | 15,594 | 15,162 [ 13,780 | 19,000 | 16,932 | 15,882 | 14,426 | 16,935 |15,503 | 18,060 | 15,377 | 20,200 | 17,972
Pulse 5 (MPa) 19,531 | 16,470 (19,179 | 19,242 | 18,474 | 15404 | 15,036 [13,905 [ 19,129 | 17,109 | 15,922 | 14,448 | 17,019 |15,287 [ 17,718 | 15,676 | 20,217 | 17,925
Mean (MPa) 19,604 | 16,585 (19,142 | 19,116 | 18,366 | 15,602 | 15,010 [13,832°(19,044 | 16,933 | 15,901 | 14,544 | 16,792 | 15,468 | 18,023 | 15,485 | 20,012 | 17,813
Ccv %) 8.34 0.07 8.14 4.08 5.87 446 4.10 7.57 5.81
Resilient Modulus (MPa) 18,095 19,129 16,984 14,421 17,980 15,223 16,130 16,754 18,913
Average Resilient Modulus (MPa) 18,069 15,223 16,754
Faudaaunnaunds (%) 0.14 5.87 6.01 527 18.17 0.00 372 0.00 12.88
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Location 33 NU.274+100 - 2734900 34 13.019+000 - 019+200 36 111.042+700 -042+500
Specimen -~y
Samples 3A 3C 4C 4A 4B 5C 2C 3C 4C
1 04.24 04.11 04.19 03.81 93.86 94.00 03.47 093.67 03.18
Diameter (mm)
2 94.80 93.25 94.08 93.89 93.37 94.02 93.86 93.74 93.98
Average diameter {mm) 04,52 93.68 94,14 03.85 03.62 94.01 03.67 93.71 03.58
1 52.20 52.22 51.19 5398 54.10 54.61 56.70 54.46 55.03
2 51.71 52.33 5138 54.73 53.93 54.03 56.81 55.23 54.56
Height (mm)
3 51.35 53.15 52.48 51.07 54.07 53.64 56.60 53.88 54.63
4 51.82 53.04 51.80 53.48 54.72 53.96 56.18 54.24 54.87
Average Height (mm.) 5177 52.69 51.71 53.32 54.21 54.06 56.57 54.45 5477
Bulk Specific Gravity 2425 2450 2.445 2.558 2.534 2.544 2.535 2.535 2.450
No. of Test 1 2 1 2 1 o 1 2 1 2 1 2 1 2 1 2 1 2
Pulse 1 (MPa) | 19,307 | 16,897 | 19,994 | 17,020 | 17,217 | 17724 | 22,004 | 19,419 | 17,590 | 15,263 | 21,300 | 18,314 | 19,174 | 17,273 | 20,593 | 18,214 | 20,799 | 18,438
Pulse 2 (MPa) | 19,268 | 16,539 | 19,661 | 16,649 | 17,268 | 17,384 | 22,048 | 19,125 | 17,921 | 15,319 | 21,581 | 18,370 | 19,042 | 17,036 | 20,384 | 18,093 | 21,345 | 18,423
Pulse 3 {(MPa) 19,355 [ 16,910 | 20,011 | 17,031 | 17,281 | 17493 | 22,112 | 19,378 | 17,883 | 15,442 | 21,073 | 18,511 | 19,143 | 16,931 | 20,641 | 18,943 | 21,022 | 18,198
Pulse 4 {(MPa) 19,512 | 16,949 | 20,130 | 16,910 | 17,034 | 17,540 | 22,333 | 19,145 | 17,798 | 15,332 | 21,482 | 18,279 | 19,182 | 17,052 | 20,688 | 18,828 | 20,820 | 18,292
Pulse 5 (MPa) | 19,303 | 16,763 | 19,630 | 16,940 | 17,014 | 17,310 | 22,852 | 19,173 | 18,240 | 15,295 | 21,476 | 18,292 | 18,830 | 17,067 | 20,753 | 18,680 | 20,786 | 18,721
Mean (MPa) | 19,349 | 16,812 | 19,885 | 16,912 [ 117,163 | 17490 | 22,450 | 19,248 17,888 | 15,330 | 21,383 | 18,353 | 19,076 | 17,072 | 20,612 | 18,552 | 20,954 | 18,414
cv %) 7.02 R.08 0.94 .68 770 7.63 5.54 5.26 645
Resilient Modulus {(MPa) 18,081 18,399 17,327 20,849 16,609 19,868 18,074 19,582 19,684
Average Resilient Modulus (MPa) 17,935 19,109 19,633
Fnuisauuaind uais (%) 0.8 2.58 339 9.11 13.08 3.97 7.94 026 0.26
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Location 304 n.021+000 - 020+800 318 N11.005+800 - 006+000 4 N31.047+800 - 047+600
Specimen = - Nk NiA 3
Samples 1A 1C iB 3A iB S1 1C 3C S5
1 04.76 03.96 04.23 93.36 93.25 93.24 98.94 98.80 98.86
Diameter (mm)
2 94.44 94.09 94.30 93.48 93.32 93.08 98.98 99.23 98.95
Average diameter (mm) 04.60 94.03 94.27 93.42 03.29 93.16 98.96 99.02 08.91
1 57.56 57.26 56.64 53.28 53.55 50.59 55.64 55.34 58.59
2 57.02 57.08 55.85 53.44 54.11 51.20 55.15 54.55 59.18
Height (mm)
3 56.20 57.54 56.10 5342 54.46 51.29 54.79 5532 58.84
4 56.91 56.95 56.61 53.43 53.87 50.96 55.13 56.89 57.44
Average Height {mm.) 56.92 57.21 5630 53.39 54.00 51.01 55.18 55.53 58.51
Bulk Specific Gravity 2.532 2.538 2.538 2.360 2.270 2.280 2.378 2.381 2.367
No. of Test 1 2 1 2 1 o 1 2 1 2 1 2 1 2 1 2 1 2
Pulse 1 {(MPa) 20,716 | 18,878 | 23,321 | 21,915 | 14,315 | 12,947 | 20,806 | 20,339 | 15,568 | 14,877 | 16,733 | 15,685 | 20,541 | 20,816 | 24,488 | 20,883 | 22,503 | 20,033
Pulse 2 {(MPa) 20,814 | 18,757 | 24,189 | 22,349 | 13,876 | 12,991 | 21,683 | 20,256 | 15,647 | 14,823 | 16,281 | 15,960 | 20,874 | 20,173 | 23,427 | 20,587 | 23,067 | 20,032
Pulse 3 {(MPa) 20,715 | 18,697 | 23,053 | 22,255 | 14,423 | 12,700 | 21,254 | 19,684 | 15,585 | 14,900 | 16,539 | 16,250 | 20,779 | 20,523 | 24,256 | 20,455 | 22,864 | 20,871
Pulse 4 {(MPa) 20,620 | 18,662 | 23,836 | 21,971 | 14,230 | 12,813 | 21,355 | 19405 | 15,695 | 14,889 | 16,336 | 16,056 | 20,946 | 20,567 | 23,776 | 20,817 | 22,297 | 20,878
Pulse 5 {(MPa) 20,574 | 18,658 | 23,773 | 22,220 | 13,855 | 12,805 | 20,945 | 20,132 | 15,570 | 14,818 | 16,291 | 16,067 | 20,758 | 20,934 | 23,784 | 20,169 | 22,545 | 20,202
Mean {(MPa) 20,688 | 18,730 | 23,634 | 22,142 | 14,140 | 12,851 | 21,226 | 19,963 [ 15,613 | 14,861 | 16,436 | 16,003 | 20,780 | 20,603 | 23,946 | 20,582 | 22,655 | 20,403
cy (%) 4.97 3.26 4.78 3.07 247 1.33 043 7.55 5.23
Resilient Modulus {(MPa) 19,709 22,888 13,496 20,595 15,237 16,220 20,692 22,264 21,529
Average Resilient Modulus (MPa) 13,496 17,916 20,692
dausﬁmmumnﬁuﬁﬂ (%) 46.04 69.60 0.00 14.95 14.95 9.47 0.00 7.60 4.05
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Location 4 132514800 - 2524000 4 1134.313+900 - 314+100 41 AN.080+200 - OBO+000
Specimen -y -~y -
Samples 1B 4A 84 83 88 812 4C 81 83
1 99.24 08.85 08.90 08.90 99.09 99.09 08.65 99.80 09.24
Diameter (mm)
2 99.20 93.66 98.77 99.53 098.04 99.37 938.95 93.99 99.01
Average diameter {mm) 099.22 08.76 O8.84 99.22 09.02 09.23 08.80 99.40 099.13
1 5148 52.10 SO8 55.85 57.52 56.72 54.07 55.60 53.06
2 5240 52.39 55.01 53 Y S, | 55.53 52.44 54.88 53.59
Height (mm)
3 51.50 53.73 54.77 56.68 57.85 54.99 52.64 54.26 52.94
4 51.53 53.54 55.13 56.64 57.15 56.95 53.45 55.79 52.77
Average Height {(mm.) 51.73 52.94 5521 56.23 57.46 56.05 5315 55.13 53.09
Bulk Specific Gravity 2.530 2.505 2,403 2401 2411 2.394 2,493 2482 2.403
No. of Test 1 2 1 2 1 - 1 2 1 2 1 2 1 2 1 2 1 2
Pulse 1 (MP) | 22,080 | 20,856 | 26,635 | 24,856 | 21,622 | 19,264 | 20,920 | 19,700 | 19,311 | 19,710 | 21,691 | 20,371 | 23,879 | 20,704 | 20,148 | 17,125 | 24,597 | 22,503
Pulse 2 (MP2) | 22,114 | 20,083 | 26,705 | 24,968 | 21,662 | 10,278 | 20,751 | 10,455 | 19453 | 20,046 | 21,719 | 20,271 | 24,286 | 20,529 | 20,208 | 17,595 | 24,325 | 23,769
Pulse 3 (MPa) | 22,023 | 20,893 | 25,883 | 23,040 | 22,093 | 10,676 | 20,670 | 19,081 | 19,375 | 19,502 | 22,045 | 20,128 | 24,197 | 20,819 | 19,999 | 17,062 | 23,805 | 22,774
Pulse 4 (MPa) | 22,137 20,963 | 26,183 | 24,690 | 21417 | 10,259 | 20,207 | 19,176 | 19,201 | 19,827 | 22,077 | 20,242 | 24411 | 20,363 | 20,061 | 17,307 | 24,676 | 22,759
Pulse 5 (MP2) | 22,214 | 20,649 | 26,704 | 24,520 | 21,620 | 19,516 | 20,797 | 19,963 | 19,275 | 19,051 | 22,189 | 20,295 | 25,197 | 20,326 | 20,302 | 17,007 | 24,712 | 23,156
Mean (MP) | 22,295 | 20,689 | 26,422 | 24,597 | 215683 | 19,398 | 20,669 | 10,475°[719,323 | 19,807 | 21,944 | 20,261 | 24,394 | 20,548 | 20,143 | 17,210 | 24,441 | 23,072
cv %) 3.74 3.58 5.56 2.97 1.24 399 8.56 7.83 238
Resilient Modulus (MPa) 21,492 25,500 20,541 20,072 19,565 21,103 22471 18,681 23,757
Average Resilient Modulus (MPa) 23,025 20,247 22471
Fnudaauunnduais (%) 6.66 10.79 10.79. 0.86 3.37 423 0.00 16.87 5.72
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Location 41 AN1274+900 -127+700 41 7131.139+900 - 139+700 -

Specimen - - p”

Samples 1C 4C 54 1B iB 4C - -
1 99.10 08.59 08.90 99.25 08.98 08.59 - -
Diameter (mm)
2 98.87 99.54 99.05 99.25 99.00 98.60 - -
Average diameter {mm) 98.99 99.07 98.98 99.25 03.99 93.60 - -
1 52.39 53.78 535.69 52.40 54.05 52.64 - -
2 52.08 54.92 56.78 52.86 53.33 5341 - -

Height (mm)

3 52.03 53.89 57.07 53.26 53.66 54.55 - -

4 52.52 54.30 56.72 52.65 54.55 53.80 - -

Average Height {mm.) 52.26 5422 56.57 52.79 53.90 53.60 - -
Bulk Specific Gravity 2487 2497 2.481 2.447 2470 2464 - -

No. of Test 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 l
Pulse 1 (MPa) | 21,375 | 21,561 | 24,721 | 20,550 | 27,848 | 26,640 | 20,603 | 10,075 | 23,958 | 23,196 | 24,013 | 20,571 - - - - -
Pulse 2 (MPa) | 20,433 | 21,832 | 24,002 | 20,466 | 27,626 | 27,029 | 20,878 | 10,535 | 23,760 | 22,547 | 23,443 | 20,547 - - - - -
Pulse 3 {(MPa) | 20,737 | 21,158 | 24,763 | 20,546 | 28,053 | 26,642 | 21,106 | 19,918 | 23,960 | 22,817 | 23,869 | 20,453 - - - - -
Pulse 4 {(MPa) | 21,264 | 21,331 | 24,275 | 20,402 | 28,335 | 26,017 | 20,418 | 19,962 | 23,526 | 22,294 | 23,407 | 19,963 - - - - -
Pulse 5 (MPa) | 21,326 | 21,042 | 24,017 | 20,101 | 27,604 | 26,366 | 20,534 | 19,570 | 24,157 | 22,982 | 23,380 | 20,450 - - - - -
Mean (MPa) | 21,027 | 21,565 | 24,716 | 20,415 | 27,893 | 26,639 | 20,708 | 10,612°/°23,874 | 22,767 | 23,622 | 20,397 - - - - -
cv %) 1.26 9.53 2.30 272 2.37 7.33 - -

Resilient Modulus {(MPa) 21,296 22,565 27,266 20,160 23,321 22,010 - -
Average Resilient Modulus {MPa) 21,931 21,740 -
dnudasuuanduade (%) 2.89 2.89 24.33 127 7.27 1.24 - -
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Location 1 Y.313+050 -3124+850 1 f14.357+000 - 357+200 1 AIN.439+000 - 439+200
Specimen ” - >
Samples 1C iB 3cC 4B 83 S5 1B 4A B
1 09.55 99.60 00.44 08.54 08.60 08.08 99.67 99.71 0988
Diameter (mm)
2 99.54 99.67 99.46 98.47 98.64 98.62 99.68 99.41 99.57
Average diameter (mm) 00,55 00.64 00 .45 08.51 08.62 08.80 90.68 99.56 09,73
1 53.90 55.09 55.39 52.10 5325 51.18 56.04 54.17 53.51
2 54.17 54.61 56.00 51.55 5349 52.20 55.95 54.06 54.61
Height (mm)
3 54.25 54.35 54.74 51.90 54.59 5225 56.07 54.82 53.33
4 53.83 54.50 54.25 52.58 54.27 50.93 56.91 55.12 52.79
Average Height {mm.) 54.04 54.64 55.10 52.03 53.90 51.64 56.24 54.54 53.56
Bulk Specific Gravity 2.450 2.434 2.448 2413 2448 2.503 2422 2.454 2.440
No. of Test 1 2 1 2 1 o 1 2 1 2 1 2 1 2 1 2 1 2
Pulse 1 (MPa) 11,873 | 12428 | 12,056 | 12,074 | 11,009 | 12,467 | 12,587 | 12,580 | 9,560 | 0,645 | 8,458 | 8,505 | 5,298 | 6,189 | 13,257 | 13480 | 8,347 | 8,920
Pulse 2 (MPa) 12,349 | 12,757 | 12,002 | 11,846 | 11,972 | 12,365 | 12471 | 12438 | 9,651 | 9,716 | 8,408 | 8408 | 5,371 | 6,126 | 13,257 | 13,618 | 8,306 | 8,685
Pulse 3 (MPa) 11,833 | 12,661 | 11,856 | 11,557 | 12,003 | 12,237 | 12,519 | 12,718 | 9,503 | 9,718 | 8,405 | 8,397 | 5,395 | 6,070 | 13,238 | 13,019 | 8,110 | 8,805
Pulse 4 (MPa) 12,121 | 12,597 | 11,907 | 11,756 | 11,837 | 12,126 | 12,690 | 12,628 | 9,785 | 9,619 | 8,489 | 8,390 | 5,399 | 6,050 | 13,219 | 13,158 | 8,191 | 8,593
Pulse 5 (MPa) 11,935 | 12,620 | 11,914 | 11,827 | 12,011 | 12,299 | 12,726 | 12,562 | 9,742 | 0,845 | 8,542 | 8496 | 5,392 | 6,045 | 13,180 | 13,028 | 7,058 | 8,971
Mean (MPa) 12,022 | 12,613 | 11,947 | 11,812 | 11,046 | 12,200 | 12,509 | 12,585 9,648 | 0,709 | 8,496 | 8,430 | 5,371 | 6,006 | 13,232 | 13,261 | 8,182 | 8794
cv (%) 240 0.57 1.46 0.06 0.32 0.34 6.32 0.11 3.61
Resilient Modulus (MPa) 12,318 11,880 12,123 12,592 9,679 8,468 5,734 13,247 8,488
Average Resilient Modulus (MPa) 12,107 12,502 13,247
dnudaauuamauads () 1.74 158 0.13 0.00 23.14 32.75 56.72 0.00 35.02
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Location 1 NU.A85+000 - 485+200 1 11.739+000 - 738+300 11 AW.077+000 - 077+200
Specimen . "
Samples 1C 3A 4B 2B 4A S5 3A S3 54
1 99.55 99.40 00.30 08.67 9943 09.27 99.75 09.59 99.35
Diameter (mm)

2 9938 99.48 99.66 98.94 99.68 99.22 99.33 99.59 99.41

Average diameter {mm) 9047 90 .44 9053 O8.81 00.56 90.25 09.54 90.59 99.38

1 5536 52.52 52.39 51.56 52.89 56.22 5441 55.06 56.77

2 55.72 52.85 B2 8 5141 51.79 56.48 54.62 54.70 56.18

Height (mm)

3 56.37 53.44 54.52 51.62 51.85 57.57 53.58 53.31 56.31

4 56.14 53.31 53.37 51.79 53.34 56.98 5343 53.91 57.22

Average Height {mm.) 55.90 53.03 5321 51.60 52.59 56.81 54.01 54.25 56.62

Bulk Specific Gravity 2466 2.465 244G 2.366 2.367 2.402 2.360 2.388 2.367

No. of Test 1 2 1 2 1 - 1 2 1 2 1 2 1 2 1 2 2
Pulse 1 (MPa) 10,340 | 11,075 | 12,387 | 11,311 | 10,814 | 10,264 | 12,853 | 12,459 | 13,230 | 13,385 | 15,952 | 15,891 | 11,687 | 11,395 | 14,635 | 14,607 | 13,852 | 13,004
Pulse 2 (MPa) 10,404 | 10,985 | 12,363 | 11,327 | 10,772 | 10,852 | 12,830 | 12,308 | 13,375 | 13,348 | 15,734 | 16,039 | 11,805 | 11,254 | 14,683 | 14,107 | 13,983 | 13,220
Pulse 3 (MPa) 10,425 | 10,849 | 12,185 | 11,265 | 10,671 | 10,980 | 13,043 | 12,610 | 13,453 | 13,669 | 15,475 | 15,827 | 11,639 | 11,311 | 14,664 | 13,839 | 14,025 | 13,360
Pulse 4 (MPa) 10,478 | 11,088 | 12,003 | 11,209 | 10,931 | 10,943 | 12,879 | 12474 | 13,359 | 13,499 | 15,471 | 16,064 | 11,604 | 11,280 14,313 | 13,994 | 14,031 | 13,370
Pulse 5 (MPa) 10,402 | 10,809 | 12,265 | 11,276 | 10,701 | 10,853 | 12,734 | 12,532 | 13,330 | 13,268 | 15,801 | 16,019 | 11,620 | 11,480 | 14,757 | 14,027 | 13,988 | 13,252
Mean (MPa) 10,410 | 10,961 | 12,259 | 11,278 | 10,778 | 10,218 | 12,869 | 12,495 13,349 | 13,434 | 15,705 | 15,968 | 11,671 | 11,344 | 14,610 | 14,115 | 13,976 | 13,241
cv %) 2.58 4.17 0.65 147 0.32 0.83 1.42 1.72 2.70
Resilient Modulus (MPa) 10,686 11,769 10,848 12,682 13,392 15,837 11,508 14,363 13,609
Average Resilient Modulus (MPa) 10,767 13,037 13,160
dnudaauuamauads (%) 0.75 9.30 0.75 272 2.72 21.48 12.55 9.14 3.41
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Location 11 A11.094+4700 - 738+800 101 ANA15+500 - 4154300 2 AW 156+000 - 1554800
Specimen
Samples 1B 4B SA B B sC 3c 4C SC
1 90.17 99.02 099.03 08.13 08.83 08.61 093.39 03.47 03.51
Diameter (mm)

2 98.75 99.55 99.15 9844 9845 98.58 93.27 94.18 93.60

Average diameter (mm) 08.96 99.29 99.09 08.29 08.64 08.60 093.33 03.83 03.56

1 52.23 51.65 54.92 535.60 53.07 55.13 5246 53.09 55.04

2 51.91 51.84 ©e .3 5578 53.14 5521 52.50 53.92 56.22

Height (mm)

3 50.79 52.60 55.48 55.23 53.95 55.73 52.33 54.77 56.46

4 51.21 51.69 55.36 55.28 54.54 55.21 52.35 52.91 55.88

Average Height {mm.) 51.54 51.95 55.33 5547 5368 5532 5241 53.67 56,13

Bulk Specific Gravity 2413 2410 2.429 2482 2475 2.508 2.290 2.300 2.308

No. of Test 1 2 1 2 1 2 1 1 2 2 1 2 1 2 1 2

Pulse 1 (MPa) 8,253 | 8,995 | 7425 | 6,794 | 8,335 | 0,856 | 11,311 | 11,359 | 11451 | 11,322 | 10,956 | 10,116 | 8629 | 8,080 | 6,861 | 6,844 | 7,364 | 7,176
Pulse 2 (MPa) 8,378 | 9,056 | 7,406 | 6,836 | 8612 | 9835 | 11,165 | 11,462 | 11,300 | 11,860 | 11,193 9,081 | 8,655 | 8208 | 6,887 | 6,846 | 7,618 | 7,164
Pulse 3 (MPa) 8,292 | 9,192 | 7,365 | 6,767 | 8479 | 9818 | 11,176 | 11,338 | 11408 | 11,479 | 10,946 | 9919 | 8,647 | 8,303 | 6,877 | 6,842 | 7,399 | 7,106
Pulse 4 (MPa) R262 | 9,256 | 7,345 | 6,811 | 8481 | 9,918 | 11,356 | 11,334 | 11,646 | 11,592 | 11,029 | 9,954 | 8,560 | 8,046 | 6,914 | 6,898 | 7436 | 7,280
Pulse 5 (MPa) 8278 | 0,199 | 7410 | 6,700 | 8454 | 9,738 | 11,192 | 11,317 | 11,511 | 11,792 | 11,254 | 10,100 | 8,695 | 8324 | 6,927 | 6,905 | 7,567 | 7,230
Mean (MPa) 8,293 | 0,140 | 7,392 | 6,782 | 8472 | 0,833 | 11,240 | 11,3627 11,463 | 11,609 | 11,076 | 10,016 | 8,637 | 8,192 | 6,803 | 6,867 | 7477 | 7,191

cv (%) 4.86 4.30 744 0.54 0.63 5.03 2.64 0.19 1.95

Resilient Modulus (MPa) 8,717 7,087 9,153 11,301 11,536 10,546 8415 6,880 7,334

Average Resilient Modulus (MPa) 8,319 11,128 7,543
dnudaauuamauads (%) 478 14.81 10.02 1.56 3.67 5.23 11.56 8.79 277
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Location 21 11.004+600 - 004-+400 23 141304100 - 1294900 23 AIH.288+150 - 2884350
Specimen -, " ”
Samples 2B iB 4C 1B 3A 3B 2A 3A SA
1 100.32 099.87 99.53 100.13 99.00 09908 099.07 90.86 100.11
Diameter (mm)
2 99.81 99.76 99.83 99.03 99.89 100.04 99.82 99.65 99.834
Average diameter {mm) 100.07 09.82 90.68 100.03 99.90 100.01 99.90 99.76 09.98
1 56.23 56.61 53.74 53.33 54.90 53.24 5062 53.85 53.53
2 55.96 55.37 53.76 53341 5427 53.67 51.52 53.09 54.41
Height (mm)
3 55.80 54.70 54.74 5244 54.54 5448 49.49 53.32 54.31
4 56.27 55.58 54.59 51.87 55.07 53.84 49.25 53.81 53.56
Average Height {mm.) 56.07 55.57 54.21 52,74 54.70 5381 s0.22 53.52 5395
Bulk Specific Gravity 2.443 2.434 2.473 2.331 2.383 2.369 2463 2461 2434
No. of Test 1 2 1 2 1 o 1 24 1 2 1 2 1 2 1 2 1 2
Pulse 1 (MPa) 6381 | 7,263 | 6265 | 6,771 | 6221 | 6,713 | 6380 | 7,341 | 11,030 | 11,607 | 8581 | 7805 | 8,436 | 8,820 | 10,003 | 9,290 | 9,926 | 10,033
Pulse 2 (MPa) 6,859 | 7,238 | 6,251 | 6,522 | 6,177 | 6,686 | 7,061 | 7,633 | 11,284 | 11,820 | 8,636 | 7,847 | 8,273 | 8,858 | 10,082 | 9,187 | 10,029 9,977
Pulse 3 (MPa) 6,965 | 7,220 | 6,337 | 6,398 | 6,187 | 6,803 | 7,009 | 7,473 | 11,327 | 12,072 | 8,446 | 7,895 | 8,217 | 8,897 | 10,154 | 9,291 | 10,121 | 10,053
Pulse 4 (MPa) 6,795 | 7,216 | 6,348 | 6,623 | 6,174 | 6,608 | 7,016 | 7,570 | 11,296 | 11,832 | 8,640 | 7,872 | 8,200 | B,805 9,839 | 9,120 | 10,125 | 10,180
Pulse 5 (MPa) 6376 | 7,231 | 6,323 | 6,569 | 6,232 | 6,635 | 7,142 | 7,692 | 11,379 | 11,918 | 8,598 | 7,787 | 8,210 | 8014 | 0,943 | 0254 | 0868 | 9,990
Mean (MPa) 6375 | 7,234 | 6,305 | 6,576 | 6198 | 6,680 | 7,022 | 7,542 11,265 | 11,850 | 8,580 | 7.841 | 8,285 | 8,859 | 10,004 | 9,230 | 10,014 | 10,047
cv %) 2.54 2.10 381 3.57 2.53 4.50 3.35 4.02 0.16
Resilient Modulus (MPa) 7,055 6,441 6,444 7,282 11,558 8,211 8,572 9617 10,031
Average Resilient Modulus (MPa) 6,442 7,746 9,824
dnudaauuamauads (%) 9.51 0.02 0.02 5.99 4920 5.99 12.74 2.10 2.10
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Location 201 ANW.204+100 - 203+900 205 N1.331+350 - 331+150 21404, 004+000 - 004+200
Specimen = o
Samples 2A 3A 4B 1A 4B s2 B S6 59
1 99.60 99.78 09.78 09.74 100.25 100.09 04.24 93.50 95.08
Diameter (mm)

2 99.81 99.70 99.64 99.94 100.10 99.95 93.71 93.91 94.05

Average diameter (mm) 99.71 90.74 00.71 90 .84 100.18 100.02 9308 03.71 04,57

1 54.98 55.56 5448 51.68 51.50 55.99 40.78 41.01 43.82

2 54.21 54.29 5448 51.73 50.76 55.13 40.23 40.72 42.62

Height (mm)

3 53.52 53.20 54.79 51.21 51.13 54.74 40.53 41.62 42.76

4 54.52 54.07 54.91 51.30 51.63 54.37 40.65 41.43 42.90

Average Height {mm.) 54.31 5428 5467 5148 51.26 55.06 40.55 41.20 43.03

Bulk Specific Gravity 2.398 2.394 2.379 2.244 2.250 2215 2470 2.422 2.445

No. of Test 1 2 1 2 1 o 1 4 1 2 1 2 1 2 1 2 1 2
Pulse 1 {(MPa) 11,148 | 10,768 | 10,767 | 10,858 | 9,157 | 10,255 | 10,436 | 11,366 | 10,961 | 10,693 | 12,656 | 11,981 | 6,880 | 6,534 | 7,440 | 5,958 | 5,727 | 6,774
Pulse 2 {(MPa) 1,071 | 11,300 | 10,527 | 10,696 | 9,190 | 10,502 | 10,338 | 11,234 | 11,018 | 10,612 | 12,671 | 12,293 | 6,740 | 6,527 | 7,289 | 5,930 | 5,683 | 6,915
Pulse 3 {(MPa) 11,100 | 11,272 | 10,668 | 10,930 | 9,113 | 10,342 | 10417 | 10,813 | 11,004 | 10,686 | 12,541 | 11,887 | 6,906 | 6,573 | 7,332 | 5,910 | 5,666 | 6,865
Pulse 4 {(MPa) L6l | 11,267 | 10,724 | 10,772 | 9,050 | 10,283 | 10,492 | 11,142 | 11,155 | 10,878 | 12,409 | 11,893 | 6,728 | 6,408 | 7,337 | 5914 | 5,658 | 6,857
Pulse 5 {(MPa) 11,127 | 11,213 | 10,698 | 10,704 | 8,985 | 10,297 | 10,358 | 10,852 | 10,982 | 10,609 | 12,679 | 12,050 | 7,046 | 6,518 | 7,243 | 5914 | 5,684 | 6,806
Mean {(MPa) 1,121 | 11,164 | 10,677 | 10,792 | 9,099 | 10,336 | 10408 | 11,081 11,024 | 10,696 | 12,591 | 12,021 | 6,862 | 6,512 | 7,328 | 5,925 | 5,684 | 6,843
cv (%) 0.19 0.54 6.36 3.13 1.51 2.32 2.62 10.59 9.25
Resilient Modulus {(MPa) 11,143 10,735 9,718 10,745 10,860 12,306 6,687 6,627 6,264
Average Resilient Modulus {MPa) 10,939 10,802 6,526
dnudaauuamauads (@) 1.86 1.86 1116 0.53 0.53 1392 2.47 1.55 402
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Location 218 1134.042+000 - 041+800 2169 f134.015+800 - 016+000 1 N13.289+500 - 289+700
Specimen -, = o,
Samples 1B 1 3B 1C 4B B 2A 2C S3
1 93.44 93.58 93.49 99.57 99.78 99.67 99.12 99.44 08.95
Diameter (mm)
2 92.84 93.25 93.56 99.65 oL 100.01 99.17 99.09 99.00
Average diameter (mm) 93.14 03,42 03.53 90.61 00,75 90 .84 90.15 09,27 08.98
1 41.75 49.69 41.93 45.82 46.61 44.63 5375 53.71 53.94
2 41.95 49.44 41.95 48.55 46.35 43.16 52,75 54.31 52.85
Height (mm)
3 42.44 49.66 43.9% 45.59 4585 4333 53.80 54.06 53.05
4 41.99 50.42 42.98 49.03 4641 44.26 54.73 53.46 51.71
Average Height {mm.) 42.03 49.80 42.71 48.75 46.31 43.85 5378 53.89 52.89
Bulk Specific Gravity 2.370 2.459 2378 2.441 2.396 2358 2.400 2.380 2.348
No. of Test 1 2 1 2 1 o 1 2 1 2 1 2 1 2 1 2 1 2
Pulse 1 (MPa) 10,611 9,993| 10,063 | 10,989 10,791 | 10,345 | 11,748| 11,080| 11,030 10,706| 13,060| 13,560 §531 8,405 | 10,611 | 10,299 9,698 9,605
Pulse 2 (MPa) 10,414 | 10,041| 10,080 | 10,644 | 10,789 | 10,288 | 12,041| 11,404| 11,215| 10,200| 13,127| 13,446| 8,648 8,232 | 10,322 | 10,120 9,723 0,583
Pulse 3 (MPa) 10,488 | 9,981 | 10,154 | 10,933 | 10,785 | 10,367 | 11,650] 11,247 11,053 10,719| 13,039 13,549 5406 8413 | 10,397 | 9,997 9,658 9,738
Pulse 4 (MPa) 10,428 | 10,139| 10,096 | 10,764 | 10,686 | 10,377 | 11,857 11,124| 10,988 10,580 13,041 | 13,371 &7l 8,283 | 10,029 | 10,286 9,913 9,544
Pulse 5 (MPa) 10,426 10,009| 10,180 | 10,537 10,800 | 10,230 | 11,746| 11,342| 10,959| 10,741 | 13,071 | 13,577 8428 8,271 | 10,274 | 10,378 9,865 9,647
Mean (MPa) 10,474 | 10,033| 10,115| 10,773 | 10,770 | 10,321 11,809 11,2400 11,049 10,729| 13,068| 13,501 | 8,545 8,321 | 10,326 | 10,216 9,771 9,623
cy (%) 2.15 3.15 2.13 2.47 147 1.63 1.33 0.54 0.76
Resilient Modulus (MPa) 10,254 10,444 10,546 11,525 10,889 13,285 8,433 10,271 9,697
Average Resilient Modulus (MPa) 10,400 11,207 9,352
t‘rausﬁaamumnﬁuﬂéﬂ (%) 1.40 0.43 1.40 2.54 2.84 18.54 9.83 9.83 3.69
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Location 117 713.012+4200 - 012+400 122 n4.010+100 - 009+900 309 AU.0104900 - 010+700
Specimen " = -y
Samples 1B 2A 3C 1C C 85 3A 4B sC
1 99.64 00.43 099.25 99.21 09.33 09.45 099.11 09.92 08.82
Diameter (mm)
2 9938 99.25 99.63 99.26 99.02 99.67 98.99 99.33 99.14
Average diameter (mm) 099.51 990.34 00,44 09,24 00,18 09.56 99.05 09.63 08.98
1 50.01 53.11 54.01 5240 52.96 50.86 53.80 53.03 53.00
2 50.69 53.93 54.22 52.29 5322 50.88 54.13 52.17 53.75
Height (mm)
3 52.01 54.90 54.52 53.74 52.96 53.94 5492 5243 53.96
4 50.95 53.84 54.00 54.21 52.44 53.57 55.16 53.00 53.25
Average Height {mm.) 50.92 5395 54.19 53.16 52.90 52.31 54.50 53.06 5349
Bulk Specific Gravity 2404 2.404 2412 2.368 2.347 2.351 2402 2.452 2419
No. of Test 1 1 2 o 1 4 1 2 1 2 1 2 1 2 1 2
Pulse 1 (MPa) 10,757 | 9,379 | 11,627 | 12,590 | 10,990 | 11,320 | 9,912 | 10,552 | 8345 | 9,554 | 8,622 | 8,694 | 12,227 | 11,657 | 8458 | 7,717 | 13,342 | 13,675
Pulse 2 (MPa) 10,538 | 9,342 | 11,804 | 12,537 | 11,131 | 11,530 | 9815 | 10,644 | 8585 | 9246 | 8,437 | 8457 | 12,088 | 11,560 | 8671 | 7,752 | 13,678 | 13,722
Pulse 3 (MPa) 10,516 | 9,345 | 11,423 | 12,555 | 10,997 | 11,774 | 9600 | 10,587 | 8,505 | 9,202 | 8,425 | 8420 | 11,911 | 11,651 | 8,424 | 7,890 | 13,614 | 13,353
Pulse 4 (MPa) 10,502 | 9,399 | 11,439 | 12,452 | 11,075 | 11,466 | 9,557 | 10,488 | 8,319 | 9435 | 8,373 | 8,364 | 11,808 | 11,534 | 8,347 | 7,901 | 13,583 | 13,915
Pulse 5 (MPa) 10,460 | 9,390 | 11,627 | 12,328 | 11,067 | 11,606 | 9,495 | 10,463 | 8500 | 9,360 | 8,530 | 8,282 | 11,996 | 11,368 | 8,417 | 7,860 | 13,546 | 13,762
Mean (MPa) 10,554 | 9,371 | 11,584 | 12,493 | 11,052 | 115581 | 9,676 | 10,547 8,453 | 9361 | 8,477 | 8443 | 12,006 | 11,554 | 8,464 | 7,824 | 13,553 | 13,686
cv (%) 5.94 3.78 2.16 431 510 0.20 1.92 3.03 0.49
Resilient Modulus (MPa) 9,963 12,039 11,297 10,112 8,007 8,460 11,780 8,144 13,620
Average Resilient Modulus (MPa) 9,963 9,160 12,700
dnudaauuamauads () 0.00 20.84 13.39 10,39 276 7.64 7.24 35.87 7.24
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Location 347 N, 007+800 - 008+000 3001 AH.001+700 - 0014900 3111 AW.011+400 - 0114200
Specimen » - - .
Samples 1C S1 S2 1B 2C iB 1 4A 85
1 99.12 09.25 00.71 09.47 99.39 99.31 08.91 99.01 99.01
Diameter (mm)
2 99.15 99.34 99.54 99.46 99.55 99.52 98.92 99.15 99.17
Average diameter (mm) 99.14 99.30 99.63 09.47 9947 99.42 08.02 99.08 99.09
1 51.94 51.30 53.51 54.84 53.88 55.04 53.00 54.51 44.92
2 51.66 51.08 52.17 55.34 54.29 53.95 52,75 54.19 46.19
Height (mm)
3 51.79 51.88 52.68 55.33 55.01 53.66 51.65 54.33 46.56
4 51.92 52.83 52.89 55.25 54.75 54.91 52.01 54.62 45.02
Average Height {mm.) 51.83 51.77 52.81 55.19 54.48 54.30 5235 5441 4567
Bulk Specific Gravity 2.309 2.360 2.329 2.266 2318 2274 2427 2.407 2.405
No. of Test 1 2 1 2 o 1 2 1 2 1 2 1 2 1 2 1 2
Pulse 1 (MPa) 10,498 | 10,077 | 8,946 | 9,652 | 8582 | 9,736 | 8,845 | 8,068 | 9,328 | 8,126 | 8,501 | 8,914 | 7,031 | 6,570 | 14,943 | 15,195 | 11,686 | 11,657
Pulse 2 (MPa) 10,314 | 10,148 | 9,079 | 9,385 | 8,508 | 9,426 | 8,724 | 8,257 | 9,131 | 8,235 | 8,528 | 8,006 | 7,178 | 6,526 | 15,341 | 14,904 | 12,228 | 11,450
Pulse 3 (MPa) 10,349 9,880 | 9,003 | 9606 | 8,645 | 9,308 | 5,685 | 8,115 | 9,046 | 8,235 | 8,524 | 8,963 | 7,092 | 6,559 | 14,503 | 15,102 | 11,243 | 11,330
Pulse 4 (MPa) 10,352 | 10,201 | 9,018 | 9,555 | 8,553 | 9,283 | 8,793 | 8,237 | 9,038 | 8,308 | 8,473 | 8,044 | 7,262 | 6,558 | 14,679 | 15,063 | 11,855 | 11,437
Pulse 5 (MPa) 10,354 | 10,337 | 8,956 | 9,528 | 8,611 | 9,268 | 8,715 | 8,088 | 9,066 | 8,436 | 8,400 | 8,639 | 7,228 | 6,550 | 13,888 | 14,771 | 11,611 | 11,348
Mean (MPa) 10,373 | 10,131 | 9,000 | 9,545 | 8,598 | 9,404 | 8,752 | 8,153/ 9,122 | 8,268 | 8,485 | 8,873 | 7,158 | 6,553 | 14,671 | 15,007 | 11,725 | 11,445
cyY (%) 118 294 448 3.54 4.91 2.24 441 1.13 1.21
Resilient Modulus (MPa) 10,252 9,273 9,001 8,453 8,695 8,679 6,856 14,839 11,585
Average Resilient Modulus (MPa) 10,252 8,600 11,585
dam‘fjﬂamumnﬁuaéﬂ (%) 0.00 9.55 12.20 1.82 1.00 0.82 40.82 28.09 0.00
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Location 3196 N1.092+400 - 092+600 3 111.130+400 - 130+200 33 NU.14 14850 - 1414650
Specimen = - -, "
Samples 1C 4A 5S4 2B 3B 4B 1A 1B 4C
1 09.37 09.24 00.82 03.41 093.095 03.86 04.42 94.16 04.34
Diameter (mm)
2 98.68 99.12 09.31 04.21 93.99 03.79 04.17 04.38 94.10
Average diameter {mm) 99.03 09,18 99 57 93 81 9307 03.83 94 .30 04,27 04,22
1 51.58 53.30 46.24 54.22 51.36 51.57 56.39 53.74 55.23
2 51.80 54.02 45.34 53.86 51.91 52.26 56.39 53.70 55.23
Height (mm)
3 52.76 53.61 46.32 52.97 52.65 5327 56.46 54.90 54.29
4 5141 5387 4642 53.61 51.82 51.88 56.36 55.11 54.50
Average Height (mm.) 51.89 53.72 46.08 53.67 51.94 5225 56.40 54.36 54.81
Bulk Specific Gravity 2424 2.349 2.375 2.404 2.381 2404 2463 2.466 2.463
No. of Test 1 2 1 2 1 = 1 1 2 2 1 2 1 2 1 2
Pulse 1 {(MPa) 9,210 | 10,454 | 9,853 9,937 | /590 | 8,221 | 8,945 | 8,887 | 10,029 | 11,885 | 7,738 | 8,984 | 5516 | 6,028 | 5,136 | 6,057 | 7,585 | 7,509
Pulse 2 {(MPa) 9,069 | 10429 | 9,838 | 9895 | 7621 | 8,074 | 9,042 | 8,658 | 10,021 | 11,755 | 7,846 | 9,380 | 5,685 | 6,155 | 5,222 | 6,305 | 7,611 | 7,580
Pulse 3 {MPa) 9,144 | 10362 | 9,870 | 10,015 | 7,584 | 8,012 | 8,045 | 9,001 | 10,185 | 11,749 | 8,042 | 9287 | 5,642 | 6,113 | 5,227 | 6,267 | 7,552 | 7,579
Pulse 4 {MPa) 9,171 | 10,326 | 9,921 | 9677 | 7,567 | &115 | 8001 | 8,893 | 10,014 | 11,872 | 7,922 | 9,325 | 5711 | 6263 | 5,177 | 6,071 | 7,630 | 7,547
Pulse 5 {MPa) 9,079 | 10,160 | 9,796 | 9,752 | 7,634 | 8137 | 8834 | 8,738 | 9,999 | 11,584 | 7,908 | 9,055 | 5,786 | 6,120 | 5,134 | 6,170 | 7,669 | 7,635
Mean {(MPa) 9,135 | 10,346 | 9,856 | 9855 7,599 | 8,112 | 8,933 | 8,835 10,050 | 11,769 | 7,891 | 9,206 | 5,668 | 6,136 | 5,179 | 6,174 | 7,609 | 7,570
cv %) 6.22 0.01 3.27 0.55 7.88 7.69 3.96 8.76 0.26
Resilient Modulus {MPa) 0,741 0,856 7,856 3,884 10,910 8,549 5,902 5,677 7,590
Average Resilient Modulus (MPPa) 9,151 8,549 5,677
érwgﬁmmmmntju (%) 6.45 7.70 14.15 392 27.62 0.00 3.97 0.00 33.70
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Location 33 N1.274+100 - 2734900 34 N1.019+000 - 0194200 36 N1.042+700 -042+500
Specimen o,
Samples 3A 3C 4C 4A 4B sC 2C 3C 4C
1 04.24 94,11 04.19 03.81 03.86 94.00 9347 93.67 03.18
Diameter (mm)
2 94.80 93.25 94.0%8 93.89 93.37 94.02 93.86 93.74 93.9%8
Average diameter {mm) 04,52 03.68 04,14 03.85 03.62 94.01 93.67 093.71 03.58
1 52.20 52.22 51.19 53.9%8 54.10 54.61 56.70 54.46 55.03
2 51.71 5233 51.3%8 54.73 53.93 54.03 5681 55.23 54.56
Height (mm)
3 51.35 53.15 52.48 51.07 54.07 53.64 56.60 53.88 54.63
4 51.82 53.04 51.80 53.48 54.72 53.96 56.18 54.24 54.87
Average Height {mm.) 51.77 52.69 51,71 53.32 5421 54.06 56.57 54.45 54,77
Bulk Specific Gravity 2425 2.450 2.445 2.558 2.534 2.544 2.535 2.535 2.450
No. of Test 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2
Pulse 1 {(MPa) 6,487 | 7,997 | 7,448 | 6,110 | 7457 | 6,659 | 8200 | 8,463 5,313 | 5308 | 7,552 | 8,159 | 9,516 | 9,034 | 9,113 | 8,255 | 8,280 | 8,003
Pulse 2 {(MPa) 6,423 7,941 | 7,100 | 6,090 | 7,445 | 6,626 | 8317 | 8,177 5,221 | 5,149 | 7,202 | 7,956 | 9,590 | 9,117 | 9,032 | 8,100 | 8,328 | 8,144
Pulse 3 {(MPa) 6,390 | 7,835 | 7,232 | 6,125 | 7,335 | 6,639 | 8,235 | §212 5,210 | 5,085 | 7,515 | 8,117 | 9491 | 9,116 | 9,202 | 8,171 | 8,280 | 8,085
Pulse 4 {(MPa) 6,452 | 8,138 | 7,204 | 6,107 | 7451 | 6,662 | 8213 | 8,363 5,201 | 5,116 | 7,500 | 8,007 | 9,524 | 9,002 | 8,946 | 8,330 | 8,269 | 8,030
Pulse 5 {(MPa) 6,435 8,044 | 7,159 | 6,131 | 7,403 | 6,658 | 8,307 | 8,300 5,349 | 5316 | 7,474 | 7,883 | 9,513 | 9,124 | 9,105 | 8,281 | 8,203 | 8,035
Mean {(MPa) 6,437 | 7,991 | 7,229 | 6,112 7,418 | 6,649 | 8254 | 8,303 5,259 | 5,195 | 7,467 | 8,024 | 9,527 | 9,079 | 9,008 | 8,220 | 8,200 | 8,074
cy %) 10.77 8.37 547 0.30 0.01 3.60 2.41 5.02 1.32
Resilient Modulus {(MPa) 7.214 6,670 7,034 8,279 5,227 7,746 9,303 8,604 8,182
Average Resilient Modulus (MPa) 6,973 7,084 8,423
dau;ﬁmmumnﬁhméﬂ (%4) 346 4.34 0.87 16.87 26.21 9.34 1045 2.86 2.86
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Location 304 N1.021+000 - 020+800 318 N11.005+800 - 006+000 4 NY.047+800 - 047+600
Specimen = " i Nia 3
Samples 1A 1C 3B 3A 3B S2 1C 3C S5
1 94.76 93.96 04.23 93.36 03.25 93.24 98.94 08.80 98.86
Diameter (mm)

2 94.44 94.09 94.30 9348 93.32 93.08 98.98 99.23 98.95

Average diameter {mm} 94.60 94.03 9427 93.42 03.29 93.16 98.96 99.02 98.91

1 57.56 57.26 56.64 53.28 SN S 50.59 55.64 55.34 58.59

2 57.02 57.08 55.85 5344 5411 51.20 55.15 54.55 59.18

Height (mm)

3 56.20 57.54 56.10 5342 54.46 51.29 54.79 55.32 58.84

4 56.91 56.95 56.61 5343 53.87 50.96 55.13 56.89 57.44

Average Height {mm.) 56.92 57.21 56.30 53.30 54.00 51.01 55.18 55.53 58.51

Bulk Specific Gravity 2.532 2.538 2.538 2.360 2.270 2.280 2.378 2.381 2.367

No. of Test 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2
Pulse 1 (MPa) 7,523 | 7,778 | 9,389 | 9,818 | 4,714 | 4,425 | 11,207 | 10,995 | 9,644 | 10,242 | 6,868 | 6,949 | 13,920 | 14,430 | 14,916 | 15,581 | 12,396 | 12,390
Pulse 2 (MPa) 7,529 | 7,806 | 9,563 | 9,977 | 4,683 | 4305 | 11,051 | 10,970 | 9,421 | 10,219 | 6,871 | 6,988 | 13,563 | 14,5590 | 14,917 | 15,553 | 12,378 | 12,161
Pulse 3 (MPa) 7ARY | 7,966 | 9,501 | 9,945 | 4,628 | 4,525 | 11,065 | 11,129 | 9,388 | 10,047 | 6,831 | 6,964 | 13,677 | 14,147 | 15,198 | 15,550 | 12,479 | 12,296
Pulse 4 (MPa) 7,512 ) 7,784 | 9442 | 9883 | 4,657 | 4428 | 11,189 | 10,904 | 9,497 | 10,052 | 6,903 | 6,900 | 14,007 | 14481 | 14,771 | 15,536 | 12,553 | 12,156
Pulse 5 (MPa) 7,529 | 7,801 | 9,513 | 9,807 | 4,648 | 4,461 | 11,267 | 11,083 | 9,481 0,033 | 6,828 | 6,946 | 13,973 | 14,426 | 14,979 | 15355 | 12,256 | 12,013
Mean (MPa) 7,515 | 7,845 | 9481 | 9,904 | 4,666 4447 111,156 | 11,016 | 9,486 | 10,099 | 6,860 | 6,949 | 13,828 | 14,400 | 14,956 | 15,515 | 12,412 | 12,203
cyY %) 2.158 2.18 240 0.63 313 0.64 2.06 183 0.85
Resilient Modulus (MPa) 7,680 9,693 4,557 11,086 9,793 6,905 14,119 15,236 12,308
Average Resilient Modulus (MPa) 4,557 10,439 14,119
dam‘fjﬂamumnﬁuaéﬂ (%) 68.55 11272 0.00 6.20 6.20 3386 0.00 7.91 12.83
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Location 4 A1.251+800 - 252+000 4 111.313+900 - 314+100 41 NY.080+200 - 080+000
Specimen -y -,
Samples 1 4A 54 83 S8 812 4C 51 83
1 09.24 08.85 08.90 08.00 99.09 99.09 98.65 99.80 99.24
Diameter (mm)

2 99.20 98.66 98.77 99.53 98.94 99.37 98.95 98.99 99.01

Average diameter (mm) 09.22 08.76 08.84 09.22 99.02 99.23 98.80 99.40 99.13

1 51.48 52.10 5892 55.85 57.52 56.72 54.07 55.60 53.06

2 52.40 52.39 55.01 55.75 57.31 55.53 52.44 54.88 53.59

Height (mm)

3 51.50 53.73 54.77 56.68 57.85 54.99 52.64 54.26 52.94

4 51.53 53.54 55 8 56.64 5715 56.95 5345 55.79 52.77

Average Height {mm.) 51.73 52.94 5521 56.23 57.46 56.05 53.15 55.13 53.00

Bulk Specific Gravity 2.530 2.505 2493 2401 2411 2.394 2493 2.482 2493

No. of Test 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2

Pulse 1 {(MPa) 8,077 | 9,367 | 13,302 | 12,406 | 10,067 | 9,029 | 10,370 | 10,234 | 10,234 | 9,632 | 9,909 | 10,945 | 11,516 | 12,627 | 8,218 | 8,864 | 13,506 | 12,325
Pulse 2 {(MPa) 8,155 | 9,348 | 13,498 | 12,314 | 10,905 | 8,839 | 10,339 | 10,071 | 10,173 | 9,734 | 9,853 | 11,141 | 11,659 | 12,878 | 8,197 | 8,892 | 13,536 | 12,211
Pulse 3 {(MPa) 8,112 | 9,395 | 13,327 | 12,286 | 10,058 | 8,946 | 10,273 | 10,066 | 10,177 | 9621 | 9,963 | 11,012 | 11,590 | 12,926 | 8,291 | 8,978 | 13,277 | 12,058
Pulse 4 {(MPa) 8,135 | 9,433 | 13,321 | 12,351 | 10,126 | 8,841 | 10,345 9,997 | 10,065 | 9,504 | 9,913 | 11,119 | 11,558 | 12,864 | 8,156 | 9,044 | 13,321 | 12,139
Pulse 5 {(MPa) 8,147 | 9,424 | 13,276 | 12,320 | 10,282 | 9,026 | 10,247 | 10,085 | 10,186 | 9,666 | 9,943 | 10,992 | 11,541 | 12,671 | 8,167 | 9,051 | 13,253 | 12,065
Mean {(MPa) 8,125 | 9,393 | 13,344 | 12,337 | 10,288 | 8,936 | 10,315 | 10,091 | 10,167 | 9,649 | 9,916 | 11,042 | 11,573 | 12,793 | 8,206 | 8,966 | 13,379 | 12,160

cyY (%) 724 3.92 7.03 1.10 261 537 5.01 443 477

Resilient Modulus {(MPa) 8,759 12,841 9,612 10,203 9,908 10,479 12,183 8,586 12,770

Average Resilient Modulus (MPa) 11,226 10,197 12,183
dam‘fjﬂamumnﬁuaéﬂ (%) 21.98 14.38 1438 0.06 283 297 0.00 29.52 431
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Location 41 AN1274+900 -127+700 41 N1.139+4900 - 139+700
Specimen ~ "
Samples 1C 4C S4 1B iB 4C
1 99.10 08.59 08.90 09.25 08.08 08.59
Diameter (mm)
2 98.87 99.54 99.05 99.25 99.00 98.60
Average diameter (mm) 98.99 99.07 08.98 9925 93.99 98.60
1 52.39 53478 55.69 5240 54.05 52.64
2 52.08 54.92 56.78 52.86 53.33 5341
Height (mm)
3 52.03 53.89 57.07 53.26 53.66 54.55
4 52.52 54.30 56.72 52.65 54.55 53.80
Average Height {mm.) 52.26 54.22 56.57 52.79 53.90 53.60
Bulk Specific Gravity 2.487 2.497 2.481 2447 2470 2464
No. of Test 1 2 1 2 1 o 1 2 1 2 2 1
Pulse 1 (MPa) 12,837 | 15,113 | 13,148 | 12,937 | 16,769 | 16,520 | 9,815 | 10,067 | 10,392 | 10,195 | 11,353 | 11,967 -
Pulse 2 (MPa) 13,300 | 15,257 | 12,931 | 12,983 | 16,749 | 16,470 | 10,260 0,838 | 10,247 | 10,181 | 11,508 | 11,873 -
Pulse 3 (MPa) 13,100 | 15,344 | 13,106 | 13,103 | 16,656 | 16,624 | 9,975 9,956 | 10,257 | 10,517 | 11,317 | 12,058 -
Pulse 4 (MPa) 13,096 | 15407 | 13,189 | 13,002 | 16,524 | 16,234 | 9979 | 93844 | 10,264 | 10,415 | 11,538 | 11,745 -
Pulse 5 (MPa) 13,202 | 15,415 | 13,538 | 12,948 | 16,658 | 16,491 | 9949 | 9,584 | 10,131 | 10,200 | 11,351 | 11,977 -
Mean (MPa) 13,127 | 15,307 | 13,182 | 12,995 | 16671 | 16,468 | 9996 | 9,858 | 10,258 | 10,301 | 11,413 | 11,924 -
cv (%) 7.67 0.71 0.61 0.70 0.21 2.19
Resilient Modulus (MPa) 14,217 13,089 16,570 9,927 10,280 11,669
Average Resilient Modulus (MPa) 13,653 10,103
daudaauuonaunie (%) 413 4.13 2136 174 174 1549
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Location 1 N134.313+050 -312+850 1 7134.357+000 - 357+200 1 N134.439+000 - 4394200
Specimen » - - -
Samples 1C iB ac 4B 83 85 1B 4A B
1 99.55 99.60 99.44 08.54 98.60 98.08 99.67 99.71 99.88
Diameter (mm)
2 99.54 99.67 99.46 98.47 98.64 98.62 99.68 99.41 99.57
Average diameter {mm) 90.55 90.64 00.45 08.51 08.62 98.80 90.68 09.56 99.73
1 53.90 55.09 E580 52.10 53.25 5118 56.04 54.17 5351
2 54.17 5461 56.00 [ 53.49 5220 55.95 54.06 54.61
Height (mm)
3 54.25 54.35 54.74 51.90 54.59 5225 56.07 54.82 5333
4 5383 54.50 54.25 52.58 54.27 50.93 56.91 55.12 52.79
Average Height (mm.) 54.04 54 .64 55.10 52.03 53.90 51.64 56.24 54.54 53.56
Bulk Specific Gravity 2.450 2.434 2.448 2413 2.448 2.503 2422 2454 2.440
No. of Test 1 2 1 2 1 = 1 2 1 2 1 2 1 2 1 2 1 2
Pulse 1 {(MPa) 3,988 | 4,170 | 4,057 | 4,505 | 4,449 | 4,300 | 4,827 | 5,117 | 3,539 | 3,713 | 2,068 | 1,973 | 1,049 | 1,086 | 3,058 | 2,851 | 1,582 | 1,454
Pulse 2 {(MPa) 4,027 | 4,180 | 4,028 | 4,532 | 4,376 | 4,322 | 4,879 | 5,156 | 3,500 | 3,655 | 2,156 | 2,001 | 1,056 | 1,076 | 3,000 | 2,831 | 1,631 | 1,441
Pulse 3 {(MPa) 4,061 | 4,237 | 3,946 | 4,519 | 4433 | 4,393 | 4,860 | 5,194 | 3461 | 3,621 | 2,113 | 1,997 | 1,044 | 1,084 | 3,091 | 2,828 | 1,649 | 1,479
Pulse 4 {(MPa) 4,021 | 4,199 | 4,011 | 4483 | 4417 | 4,348 | 4,876 | 5,180 | 3,525 | 3,677 | 2,128 | 2,037 | 1,082 | 1,095 | 3,091 | 2,823 | 1,658 | 1,462
Pulse 5 {(MPa) 4,043 | 4,213 | 4,094 | 4,550 | 4,463 | 4,415 | 4,880 | 5,155 | 3,535 | 3,682 | 2,135 | 2,050 | 1,079 | 1,103 | 3,097 | 2,807 | 1,656 | 1,438
Mean {(MPa) 4,028 | 4,202 | 4,027 | 4,518 | 4428 | 4,356 | 4,866 | 5,161 | 3,512 | 3,670 | 2,120 | 2,012 | 1,062 | 1,089 | 3,087 | 2,828 | 1,635 | 1,455
cyY %) 211 5.75 0.82 2.94 220 2.61 1.25 4.38 5.83
Resilient Modulus (MPa) 4,115 4273 4,392 5,014 3,591 2,066 1,075 2,058 1,545
Average Resilient Modulus (MPa) 4,260 5,014 2,958
dam‘fjﬂamumnﬁuaéﬂ (%) 3.40 0.30 3.10 0.00 28.37 58.79 63.64 0.00 47.76
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Location 1 AN.485+000 - 485+200 1 113.739+000 - 738+800 11 AH.O77+000 - 0774200
Specimen = "
Samples 1C 3A 4B 2B 4A 85 3A 83 54
1 00.55 99.40 09.39 08.67 00.43 099.27 99.75 09.59 99.35
Diameter (mm)
2 99.38 9948 99.66 98.94 99.68 99.22 99.33 99.59 99.41
Average diameter {mm) 9047 9044 00.53 O8.81 00.56 9025 90,54 09,59 90,38
1 55.36 5252 £80 51.56 52.89 56.22 54.41 55.06 56.77
2 55.72 52.85 52.57 5141 51.79 5648 54.62 54.70 56.18
Height (mm)
3 56.37 5344 54.52 51.62 51.85 57.57 53.58 5331 56.31
4 56.14 53.31 383F 51.79 53.84 56.98 53.43 53.91 57.22
Average Height (mm.) 55.90 5303 S 51.60 52.50 5681 54.01 5425 56.62
Bulk Specific Gravity 2466 2465 2.449 2.366 2.367 2402 2.360 2.388 2.367
No. of Test 1 2 1 2 1 = 1 2 2 1 2 1 2 1 2 1 2
Pulse 1 {MPa) 2,243 | 1,846 | 2,630 | 2,846 | 2,233 | 2,270 | 4,028 | 3,978 | 4286 | 3.826 | 4,816 | 4,962 | 3,366 | 3,020 | 4,229 | 3,085 | 2,934 | 3,519
Pulse 2 {(MPa) 2,255 | 1,943 | 2,678 | 2,872 | 2,302 | 2288 | 4,113 | 3,978 | 4222 | 3,719 | 4,827 | 4,876 | 3,369 | 2,970 | 4,201 | 3,097 | 2,961 | 3,502
Pulse 3 {(MPa) 2,268 | 1,964 | 2,688 | 2,947 | 2,303 | 2,317 | 4,057 | 4,046 | 4,247 | 3,809 | 4,817 | 4,914 | 3,327 | 2,982 | 4,252 | 3,126 | 2,972 | 3,508
Pulse 4 {(MPa) 2,288 | 1,946 | 2,600 | 2,897 | 2,315 | 2,374 | 3,971 | 3,959 | 4,290 | 3,857 | 4,844 | 4,919 | 3,340 | 2,997 | 4,266 | 3,128 | 2,966 | 3,480
Pulse 5 {MPa) 2,208 | 1,938 | 2,646 | 2,900 | 2,301 | 2,325 | 4,124 | 3,977 | 4,254 | 3,873 | 4,883 | 4,992 | 3,322 | 2,984 | 4,246 | 3,000 | 2,927 | 3,563
Mean {MPa) 2,270 | 1,927 | 2,660 | 2,892 | 2,200 12,316 | 4,059 | 3,988 | 4,260 | 3,817 | 4,837 | 4,933 | 3,345 | 2,990 | 4,239 | 3,107 | 2,952 | 3,514
cv %) 8.17 4.18 0.54 0.88 548 0.98 5.60 1541 8.69
Resilient Modulus {(MPa) 2,009 2,776 2,304 4,024 4,039 4,885 3,168 3,673 3,233
Average Resilient Modulus (MPa) 2,201 4,031 3,358
dnudaauuamauads (%) 4.66 26.12 4.66 0.19 0.19 21,19 5.67 9.39 372
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Location 11 A11.094+700 - 738+800 101 ANA415+500 - 415+300 2 AW 156+000 - 1554800
Specimen
Samples 1B 4B S5A B B sC 3c 4C sC
1 99.17 99.02 09.03 08.13 08.83 08.61 93.39 03.47 03.51
Diameter (mm)
2 98.75 99.55 99.15 98.44 98.45 98.58 93.27 94.18 93.60
Average diameter {mm) 08.96 99.29 09.09 08.29 08.64 08.60 093.33 03.83 93.56
1 52.23 51.65 54.92 55.60 53.07 55.13 52.46 53.09 55.94
2 5191 51.84 55.57 55.78 53.14 5521 52.50 53.92 56.22
Height (mm)
3 50.79 52.60 55.48 5523 53.95 55.73 52.33 54.77 56.46
4 51.21 51.69 55.36 55.28 54.54 55.21 52.35 52.91 55.88
Average Height (mm.) 51.54 51.95 5533 5547 53.68 5532 52.41 53.67 56.13
Bulk Specific Gravity 2413 2410 2,429 2482 2.475 2.508 2.290 2.300 2.308
No. of Test 1 2 1 2 1 = 1 2 1 2 1 2 1 2 1 2 1 2
Pulse 1 {MPa) 3,288 | 3,009 | 3,117 | 3,008 | 3,913 | 3,531 | 3,320 | 3,499 | 3,820 | 3,973 | 3,212 | 2,724 | 2,550 | 2,304 | 2,050 | 1,716 | 2,177 | 1,983
Pulse 2 {(MPa) 3,317 | 3,097 | 3,173 | 2,996 | 3,806 | 3,633 | 3,340 | 3,541 | 3,800 | 3,942 | 3,180 | 2,808 | 2,594 | 2,314 | 2,073 | 1,754 | 2,192 | 2,056
Pulse 3 {(MPa) 3,326 | 3,091 | 3,162 | 3,057 | 3,908 | 3,640 | 3,386 | 3,545 | 3,908 | 4,031 | 3,215 | 2,804 | 2,580 | 2,316 | 2,041 | 1,743 | 2,174 | 2,076
Pulse 4 {(MPa) 3,396 | 3,120 | 3,164 | 3,027 | 3,926 | 3,558 | 3,387 | 3,532 | 3,932 | 3,969 | 3,238 | 2,839 | 2,575 | 2,328 | 2,085 | 1,728 | 2,226 | 2,070
Pulse 5 {MPa) 3,341 | 3,103 | 3,160 | 3,032 | 3,880 | 3,667 | 3,371 | 3,532 | 3,976 | 4,008 | 3,248 | 2,836 | 2,583 | 2,312 | 2,061 | 1,746 | 2,225 | 2,081
Mean {MPa) 3,334 | 3,086 | 3,155 | 3,024 | 3,880 13,606 | 3,361 | 3,530 | 3,007 | 3,985 | 3,220 | 2,802 | 2,576 | 2,333 | 2,062 | 1,737 | 2,190 | 2,053
cv %) 3.86 212 378 2.45 0.99 6.94 4.95 8.55 343
Resilient Modulus {(MPa) 3,210 3,000 3,748 3446 3,946 3,011 2,455 1,900 2,126
Average Resilient Modulus (MPa) 3,349 3,468 2,160
daudaauuonaunie (%) 4.15 7.5 11.90 0.63 13.80 13.17 13.63 12.06 1.57
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Location 21 11.004+600 - 004+400 23 N13.130+100 - 129+900 23 N.28E+150 - 288+350
Specimen -, " »
Samples 2B iB 4C 1B 3A 3B 2A 3A SA
1 100.32 9087 09.53 100.13 99.90 09908 99.97 099.86 100.11
Diameter (mm)
2 99.81 99.76 99.83 99.93 99.89 100.04 99.82 99.65 99.84
Average diameter {mm) 100.07 990.82 09.68 100.03 99.90 100.01 99.90 99.76 99.98
1 56.23 56.61 53.74 53.33 54.90 53.24 50.62 53.85 53.53
2 55.96 55.37 53.76 5341 54.27 53.67 51.52 53.09 54.41
Height (mm)
3 55.80 54.70 54.74 5244 54.54 5448 49.49 5332 54.31
4 56.27 55.58 54.59 51.87 55.07 53.84 49.25 53.81 53.56
Average Height (mm.) 56.07 55.57 5421 52.76 54,70 5381 s0.22 53.52 5395
Bulk Specific Gravity 2443 2434 2473 2.331 2.383 2.369 2.463 2461 2.434
No. of Test 1 2 1 2 1 = 1 2 2 1 2 1 2 1 2 1 2
Pulse 1 {MPa) 1,636 | 1,582 | 1,925 | 1,671 1 1,796 | 1,781 | 1,271 | 1,532 | 3,251 | 3,710 | 1,765 | 1,741 | 2,368 | 2,328 | 3,322 | 4,109 | 3,613 | 4,346
Pulse 2 {MPa) 1,631 | 1,610 | 1,997 | 1,701 | 1,868 | 1,796 | 1,324 | 1,549 | 3302 | 3,727 | 1,772 | 1,773 | 2,374 | 2,322 | 3,356 | 4,078 | 3,617 | 4,404
Pulse 3 {(MPa) 1,659 | 1,646 | 1,964 | 1,654 | 1,879 | 1,847 | 1,318 | 1,516 | 3,276 | 3,768 | 1,769 | 1,780 | 2,365 | 2,324 | 3,350 | 4,073 | 3,645 | 4,444
Pulse 4 {(MPa) 1,641 | 1,657 | 2,014 | 1,702 | 1,872 | 1,820 | 1,338 | 1,582 | 3,282 | 3,724 | 1,787 | 1,795 | 2,369 | 2,332 | 3,351 | 4,052 | 3,634 | 4,466
Pulse 5 {MPa) 1,637 | 1,636 | 1,987 | 1,690 | 1,896 | 1,781 | 1,343 | 1,570 | 3,276 | 3,717 | 1,787 | 1,774 | 2,366 | 2,320 | 3,330 | 4,025 | 3,622 | 4,384
Mean {MPa) 1,641 | 1,626 | 1,977 | 1,684 | 18620 1,807 | 1,319 | 1,550 | 3,277 | 3,729 | 1,776 | 1,773 | 2,368 | 2,325 | 3,342 | 4,067 | 3,626 | 4,400
cv %) 0.46 8.00 1.50 8.05 6.45 0.08 0.92 9.79 9.74
Resilient Modulus {MPa) 1,634 1,831 1,835 1435 3,503 1,775 2,347 3,705 4,018
Average Resilient Modulus (MPa) 1,833 1,605 3,861
dnudaauuamauads (%) 10.86 0ul1 0.11 10.60 118.33 10.60 30.23 4.05 405
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Location 201 13.204+100 - 203+900 205 NU.331+350 - 331+150 21403, 0044000 - 0044200
Specimen - o
Samples 2A 3A 4B 1A 4B s2 B 56 59
1 99.60 9078 09.78 09.74 100.25 100.09 04.24 03.50 95.08
Diameter (mm)
2 99.81 99.70 99.64 99.94 100.10 99.95 93.71 93.91 94.05
Average diameter {mm) 9071 90.74 00.71 00,84 100.18 100.02 03,98 093.71 94,57
1 54.98 55.56 54.48 51.68 51.50 55.99 40.78 41.01 43.82
2 5421 54.29 54.48 51.73 50.76 55.13 40.23 40.72 42.62
Height (mm)
3 53.52 53.20 54.79 5121 51.13 54.74 40.53 41.62 42.76
4 54.52 54.07 54.91 51.30 51.63 54.37 40.65 41.43 42.90
Average Height (mm.) 5431 5428 54.67 51.48 51.26 55.06 40.55 41.20 43.03
Bulk Specific Gravity 2.398 2.394 2379 2.244 2.250 2215 2.470 2422 2.445
No. of Test 1 2 1 2 1 = 1 2 1 2 1 2 1 2 1 2 1 2
Pulse 1 {MPa) 3,009 | 3,034 | 3,683 | 4,137 | 2,515 | 2,549 | 3,164 | 3,538 | 3,116 | 3,645 | 4,336 | 4,840 | 935 | 812 | 900 | 1,004 | 850 | 740
Pulse 2 {(MPa) 3,029 | 3,055 | 3,705 | 4,148 | 2,501 | 2,628 | 3,153 | 3,612 | 3,118 | 3,719 | 4,340 | 4,878 037 838 0926 | 1,086 839 766
Pulse 3 {(MPa) 2,983 | 2,992 | 3,745 | 4,102 | 2,513 | 2,585 | 3,080 | 3,632 | 3,110 | 3,680 | 4,287 | 4,864 944 827 950 | 1,138 819 749
Pulse 4 {(MPa) 3,108 | 3,094 | 3,720 | 4,162 | 2,512 | 2,545 | 3,120 | 3,608 | 3,091 | 3,661 | 4,357 | 4,800 982 822 919 | 1115 814 46
Pulse 5 {MPa) 3,020 | 3,007 | 3,733 | 4,079 | 2,522 | 2,517 | 3,114 | 3,587 | 3,081 | 3,645 | 4,351 | 4,796 | 943 | 818 | 975 | 1,005 | 813 | 752
Mean {MPa) 3,034 | 3,038 | 3,717 | 4,126 | 2,513 12,565 | 3,126 | 3,505 | 3,103 | 3,670 | 4,334 | 4,838 | 048 | 823 | 934 | 1,106 | 827 | 751
cv %) 0.07 5.21 1.02 6.98 837 549 7.03 8.43 4384
Resilient Modulus {(MPa) 3,036 3,922 2,539 3,361 3,387 4,586 886 1,020 789
Average Resilient Modulus {(MPa) 3479 3,374 8598
dnudaauuamauads (%) 12.73 12.73 27.02 0.39 0.39 3594 1.39 13.56 12.18
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Location 218 N11.042+000 - 0414800 2169 NU.015+800 - 016+000 | NU.289+500 - 280+700
Specimen = -, -~y
Samples 1B 1C B 4B B 2A 2C S3
1 03.44 03.58 03.49 99.57 99.78 99.67 99.12 99.44 08.95
Diameter (mm)
2 92.84 93.25 93.56 99.65 99.71 100.01 99.17 99.09 99.00
Average diameter {mm) 93.14 0342 03.53 00,61 0075 90 .84 90.15 09,27 08.98
1 41.75 49.69 41.93 4882 46.61 44.63 53.75 5371 53.94
2 41.95 4944 41.95 48.55 46.35 43.16 52,75 5431 52.85
Height (mm)
3 4244 49.66 43.98 48.59 45.85 4333 53.80 54.06 53.05
4 41.99 5042 42.98 49.03 46.41 44.26 54.73 5346 51.71
Average Height (mm.) 42.03 49.80 4271 48.75 46.31 4385 53.76 53.89 52.89
Bulk Specific Gravity 2.370 2459 2378 2441 2.396 2.358 2.400 2.380 2.348
No. of Test 1 2 1 2 1 = 1 2 1 2 1 2 1 2 1 2
Pulse 1 {(MPa) 2,688 | 3,305 | 3,361 | 3,084 | 3,686 | 4,013 | 2,714 | 2,500 | 3,059 | 3,634 | 2,106 | 2,015 | 2493 | 2,402 | 2,678 | 2,704
Pulse 2 {(MPa) 2,711 | 3,241 | 3,352 | 3,096 | 3,713 | 4,042 | 2,761 | 2,610 | 3,006 | 3,567 | 2,016 | 2,012 | 2,582 | 2,464 | 2,751 | 2,725
Pulse 3 {(MPa) 2,732 | 3,239 | 3,378 | 3,099 | 3,693 | 4,006 | 2,761 | 2,627 | 3,064 | 3,519 | 2,029 | 1,988 | 2,500 | 2,489 | 2,746 | 2,660
Pulse 4 {(MPa) 2,742 | 3,238 | 3,399 | 3,087 | 3,681 | 4,081 | 2,761 | 2,613 | 3,076 | 3,570 | 2,002 | 1,992 | 2,501 | 2,449 | 2,748 | 2,696
Pulse 5 {(MPa) 2,749 | 3,248 | 3,396 | 3,116 | 3,695 | 4,027 | 2,762 | 2,576 | 3,097 | 3,599 | 2,016 | 2,007 | 2,602 | 2,462 | 2,759 | 2,673
Mean {(MPa) 2,724 | 3,254 | 3,377 | 3,096 | 3,694 | 4,046 | 2,752 | 2,605 | 3,078 | 3,578 | 2,034 | 2,003 | 2,536 | 2,453 | 2,737 | 2,692
cv %) 8.87 4.34 4.55 2.74 7.51 0.76 1.66 0.83 -
Resilient Modulus {(MPa) 2,989 3,237 3,870 2,679 3,328 2,018 2,495 2,715 -
Average Resilient Modulus (MPa) 3,429 3,003 2,605
daudaauuonaunie (%) 12.34 5.63 12.84 10.81 1081 3279 4.22 422 -
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Location 117 N.012+200 - 012+400 122 N1.010+100 - 009+200 309 AU.010+900 - 010+700
Specimen = " -y
Samples 1B 2A ac 1C 3c S5 3A 4B sC
1 99.64 0943 09.25 99.21 09.33 09.45 99.11 99.92 08.82
Diameter (mm)
2 99.38 99.25 99.63 99.26 99.02 99.67 98.99 99.33 99.14
Average diameter {mm) 9051 9034 00.44 09,24 0018 90.56 99.05 99,63 08.98
1 50.01 53.11 54.01 5240 52.96 50.86 53.80 53.03 53.00
2 50.69 53.93 54.22 52.29 53.22 50.88 54.13 52.17 53.75
Height (mm)
3 52.01 54.90 54.52 53.74 52.96 53.94 54.92 5243 53.96
4 50.95 53.84 54.00 54.21 52.44 53.57 55.16 53.00 53.25
Average Height (mm.) 50.92 5305 54.19 53.16 52.90 5231 54.50 53.06 53.49
Bulk Specific Gravity 2404 2404 2412 2.368 2.347 2.351 2.402 2452 2419
No. of Test 2 2 1 2 1
Pulse 1 {(MPa) 2,704 | 2,848 | 4,163 | 4,662 | 4,955 | 4,559 | 3,707 | 3,667 | 3,172 | 2,910 | 2,855 | 2,874 | 5,643 | 5,045 797 6,839 | 6,189
Pulse 2 {(MPa) 2,758 | 2,906 | 4,111 | 4,621 | 5,069 | 4,566 | 3,711 | 3,696 | 3,172 | 2,884 | 2,911 | 2,891 | 5492 | 4,994 797 6,533 | 6,378
Pulse 3 {(MPa) 2783 | 2,919 | 4,119 | 4,707 | 4,952 | 4,591 | 3,706 | 3,634 | 3,202 | 2,807 | 2,959 | 2,832 | 5,683 | 4,991 797 6,618 | 6,453
Pulse 4 {(MPa) 2,746 | 2,897 | 4,130 | 4,673 | 5,030 | 4,663 | 3,731 | 3,682 | 3,191 | 2,916 | 2,949 | 2,867 | 5,540 | 5,064 200 6,741 | 6,453
Pulse 5 {(MPa) 2,759 | 2,933 | 4,131 | 4,708 | 5,033 | 4,656 | 3,723 | 3,672 | 3,163 | 2,952 | 2,949 | 2,885 08 | 5,033 807 6,505 | 6,483
Mean {(MPa) 2,750 | 2,901 | 4,131 | 4,674 | 5,008 [ 4,607 | 3,716 | 3,670 | 3,180 | 2,912 | 2,925 | 2,870 1| 5,026 200 6,647 | 6,391
cv %) 2.67 6.17 4.17 0.61 4.40 0.95 5.32 9.68 1.96
Resilient Modulus {(MPa) 2,826 4,402 4,807 3,693 3,046 2,897 5,309 729 6,519
Average Resilient Modulus (MPa) 2,826 3,212 5,914
dnudaauuamauads (%) 0.00 55.81 70.14 14.97 5.17 9.80 10.23 §7.67 10.23
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Location 347 3. 007+800 - 008+000 3001 NU.001+700 - 001+900 3111 AN.011+400 - 0114200
Specimen = » - -~y
Samples 1C S1 52 1B 2C 3B 1C 4A 85
1 99.12 099.25 09.71 00.47 99.39 099.31] 08.91 99.01 99.01
Diameter (mm)
2 99.15 99.34 99.54 99.46 99.55 99.52 98.92 99.15 99.17
Average diameter {mm) 99.14 99.30 09.63 09.47 00.47 9042 08.92 99.08 99.09
1 51.94 51.30 53.51 54.84 53.88 55.04 53.00 54.51 44.92
2 51.66 51.08 5217 55.34 54.20 53.95 52.75 54.19 46.19
Height (mm)
3 51.79 51.88 52.68 5533 55.01 53.66 51.65 5433 46.56
4 51.92 52.83 52.89 5.2 54.75 54.91 52.01 54.62 45.02
Average Height (mm.) 51.83 51.97 5281 55.19 5448 54.39 52.35 54.41 45.67
Bulk Specific Gravity 2.309 2.360 2.329 2.266 2.318 2274 2.427 2407 2.405
No. of Test 1 2 1 2 1 = 1 2 1 2 1 2 1 2 1 2 1 2
Pulse 1 {MPa) 3,250 | 2,871 | 2,735 | 24101 2,669 | 2,197 | 3,178 | 3,055 | 3,202 | 3,520 | 4,281 | 3,776 | 1411 | 1,200 | 4,724 | 4,318 | 3,028 | 2,887
Pulse 2 {MPa) 3378 | 2,915 | 2,740 | 2490 | 2,743 | 2,266 | 3,148 | 2,002 | 3200 | 3,521 | 4,249 | 3,868 | 1400 | 1,258 | 4,504 | 4243 | 2,902 | 2,883
Pulse 3 {(MPa) 3,259 | 2,869 | 2,802 | 2493 | 2,674 | 2,228 | 3,157 | 2,961 | 3,327 | 3,608 | 4,332 | 3,877 | 1,398 | 1,235 | 4,542 | 4,286 | 2,970 | 2,819
Pulse 4 {(MPa) 3,323 | 2,872 | 2,742 | 2,537 | 2,776 | 2,266 | 3,148 | 2,968 | 3,330 | 3,614 | 4,215 | 3,870 | 1413 | 1,246 | 4,587 | 4,387 | 2,931 | 2,932
Pulse 5 {MPa) 3351 | 2,877 | 2,787 | 2,516 | 2,799 | 2,280 | 3,139 | 2,099 | 3321 | 3,595 | 4,122 | 3,796 | 1414 | 1,270 | 4,549 | 4283 | 2,972 | 2,852
Mean {MPa) 3312 | 2,881 | 2,761 | 2491 | 2,732°1.2,247 | 3,154 | 2,995 | 3,204 | 3,572 | 4,240 | 3,838 | 1407 | 1,242 | 4,509 | 4303 | 2,979 | 2,875
cv %) 6.96 5.14 9.74 2.59 4.05 4.98 6.23 332 1.78
Resilient Modulus {(MPa) 3,007 2,626 2,490 3,075 3,433 4,039 1,325 4451 2,927
Average Resilient Modulus (MPa) 3,007 3,516 2,927
dnuilaauivengu (%) 0.00 15.19 19.60 12.54 2.35 14.89 54.75 52.08 0.00
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Location 3196 N3.092+400 - 092+600 3 141304400 - 1304200 33 NI 1414850 - 1414650
Specimen Wi 4+ A 1+
Samples 1C 4A 5S4 2B 3B 4B 1A 1B 4C
1 09.37 09.24 00.82 03.41 03.95 03.86 04.42 94.16 04.34
Diameter (mm)
2 98.68 09.12 09.31 04.21 03.99 93.79 04.17 94.38 94.10
Average diameter {mm) 99.03 9918 99 .57 0381 093,97 9383 94.30 04.27 9422
1 51.58 53.39 46.24 54.22 51.36 51.57 56.39 53.74 55.23
2 51.80 54.02 45.34 53.86 51.91 52.26 56.39 53.70 55.23
Height (mm)
3 52.76 53.61 46.32 5297 52.65 53.27 56.46 54.90 54.29
4 5141 53.87 46.42 53.61 51.82 51.88 56.36 5511 54.50
Average Height (mm.) 51.89 53.72 46.08 53.67 51.94 52.25 56.40 54.36 54.81
Bulk Specific Gravity 2424 2.349 2375 2.404 2.381 2.404 2.463 2466 2.463
No. of Test 1 2 1 2 1 = 1 2 1 2 1 2 1 2 1 2 1 2
Pulse 1 {(MPa) 2425 | 2,215 | 2,169 | 1,984 | 1,884 | L7607 | LL7OR | 1,706 | 6,950 | 6,506 | 2,005 | 2,027 | 1,215 | 1,116 | 1,541 | 1,556 | 2,031 | 2,064
Pulse 2 {(MPa) 2,383 | 2,270 | 2,164 | 2,004 | 1,938 | L7605 | LL7IR | 1,729 | 6,935 | 6,708 | 2,034 | 2,036 | 1,228 | 1,128 | 1,541 | 1,551 | 2,093 | 2,009
Pulse 3 {(MPa) 2,456 | 2,242 | 2,202 | 2,015 | 1,903 | 1,765 | 1,736 | 1,728 | 6,980 | 6,706 | 2,022 | 2,044 | 1,246 | 1,125 | 1,493 | 1,596 | 2,089 | 2,021
Pulse 4 {(MPa) 2,431 | 2,305 | 2,190 | 2,031 | 1,900 | 1,840 | 1,720 | 1,697 | 6,802 | 6,389 | 2,025 | 2,048 | 1,270 | 1,148 | 1,534 | 1,572 | 2,072 | 2,007
Pulse 5 {(MPa) 2,432 | 2,285 | 2,204 | 2,017 | 1,918 | 1,803 | 1,728 | 1,719 | 6,913 | 6,574 | 2,017 | 2,050 | 1,266 | 1,127 | 1,502 | 1,569 | 2,031 | 2,008
Mean {(MPa) 2,425 | 2,264 | 2,186 | 2,010 1,909 [ 1,788 | 1,722 | 716 | 6,916 | 6,505 | 2,021 | 2,041 | 1,245 | 1,129 | 1,522 | 1,569 | 2,063 | 2,021
cv %) 3.43 4.19 327 0.17 2.38 0.49 4389 1.51 1.03
Resilient Modulus {(MPa) 2,345 2,008 1,849 1,719 6,756 2,031 1,187 1,546 2,042
Average Resilient Modulus (MPPa) 2,007 2,031 1,546
ﬁnm‘fjﬂ{lmumnﬁuaéﬂ (%) 11.80 0.05 11.85 15.36 232.62 0.00 23.20 0.00 32.14
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Location 33 N.274+100 - 2734900 34 11.019+000 - 019+200 36 N1.042+700 -042+500
Specimen -,
Samples 3A 3C 4C 4A 4B 5C 2¢ 3C 4C
1 04.24 04.11 04.19 03.81 93.86 94.00 093.47 03.67 03.18
Diameter (mm)
2 94.80 93.25 94.08 93.89 93.37 94.02 93.86 93.74 93.98
Average diameter {mm) 094,52 03.68 04.14 03.85 03.62 94.01 93.67 093.71 03.58
1 52.20 5222 51019 53.98 54.10 54.61 56.70 54.46 55.03
2 5171 52.33 51.38 54.73 53.93 54.03 56.81 5523 54.56
Height (mm)
3 51.35 53405 52.48 51.07 54.07 53.64 56.60 53.88 54.63
4 51.82 53.04 51.80 53.48 54.72 53.96 56.18 54.24 54.87
Average Height (mm.) 51.97 52.69 S 53.32 54.21 54.06 56.57 54.45 54.77
Bulk Specific Gravity 2425 2450 2.445 2.558 2.534 2.544 2.535 2.535 2.450
No. of Test 1 2 1 2 1 = 1 2 1 2 1 2 1 2 1 2 1 2
Pulse 1 {MPa) 1,560 | 1,684 | 1,687 | 1,598 | 1,015 | 2,026 | 1,194 | 970 | 843 | 714 | 1,381 | 1,171 | 2,679 | 2,367 | 1,608 | 1,439 | 1,835 | 1,635
Pulse 2 {(MPa) 1,582 | 1,714 | 1,653 | 1,557 | 1,994 | 2,018 | 1,187 992 846 747 | 1,405 | 1,200 | 2,668 | 2,389 | 1,658 | 1,447 | 1,808 | 1,609
Pulse 3 {(MPa) 1,559 | 1,674 | 1,669 | 1,554 | 1,999 | 2,001 | 1,184 G997 850 741 | 1,445 | 1,200 | 2,745 | 2,415 | 1,697 | 1,489 | 1,881 | 1,621
Pulse 4 {(MPa) 1,574 | 1,735 | 1,643 | 1,518 | 1,970 | 2,035 | 1,201 | 1,001 866 739 | L413 | 1,208 | 2,699 | 2,375 | 1,626 | 1,502 | 1,858 | 1,639
Pulse 5 {MPa) 1,595 | 1,756 | 1,625 | 1,548 | 1,050 | 2,008 | 1,192 | 906 | 837 | 726 | 1,398 | 1,214 | 2,717 | 2,370 | 1,668 | 1474 | 1,873 | 1,641
Mean {MPa) 1,574 | 1,712 | 1,655 | 1,555 | 1,966 [-2,020 | 1,191 | 901 | 849 | 733 | 1,408 | 1,199 | 2,702 | 2,383 | 1,669 | 1,470 | 1,869 | 1,629
cv %) 4.20 313 1.36 a.17 7.31 8.02 6.27 6.35 6.86
Resilient Modulus (MPa) 1,643 1,605 1,093 1,001 791 1,304 2,543 1,570 1,749
Average Resilient Modulus (MPa) 1,747 1,062 1,659
dnudaauuamauads (%) 5.95 8ull 14.06 274 2549 22.75 53.22 5.40 540
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Location 304 N1.021+000 - 0204800 318 NU.005+800 - 006+000 4 N31.047+800 - 047+600
Specimen " -, -y »
Samples 1A B 3A 3B 82 1C 3c 85
1 04.76 04.23 93.36 03.25 03.24 08.94 98.80 08.86
Diameter (mm)
2 94.44 94.30 9348 93.32 93.08 98.98 99.23 98.95
Average diameter {mm) 94.60 04.27 03.42 03.29 93.16 098.96 99,02 98.91
1 57.56 56.64 53.28 53.55 50.59 55.64 55.34 58.59
2 57.02 55.85 5344 54.11 51.20 55.15 54.55 59.18
Height (mm)
3 56.20 56.10 5342 54.46 51.29 54.79 5532 58.84
4 56.91 56.61 5343 53.87 50.96 55.13 56.89 57.44
Average Height (mm.) 56.92 56.30 53.39 54.00 51.01 55.18 55.53 58.51
Bulk Specific Gravity 2.532 2.538 2.360 2.270 2.280 2.378 2.381 2.367
No. of Test 1 - 1 2 1 2
Pulse 1 {(MPa) 2,149 | 2,003 624 757 | 2,721 | 2,490 | 2,932 | 3,018 | 2,813 | 2,811 580 | 6,213 | 5,007 | 4,044 | 2,133 | 2,518
Pulse 2 (MPa) 2214 | 2,146 620 761 2,780 | 2,407 | 2,033 | 3081 | 2,744 | 2,823 | 5,638 | 6,324 | 4,921 | 4,142 | 2,193 | 2,58]
Pulse 3 {(MPa) 2228 | 2,143 637 770 | 2,800 | 2,497 | 2,958 | 3,093 | 2,809 | 2,835 | 5,457 | 6,368 | 4,839 | 4,018 | 2,111 | 2,598
Pulse 4 {MPa) 2,201 | 2,080 766 | 2,815 | 2,516 | 2,967 | 3,081 | 2,823 | 2,857 | 5,622 | 6,316 | 4,862 | 4,123 | 2,112 | 2,605
Pulse 5 {(MPa) 2,237 | 2,107 628 768 | 2,796 | 2,496 | 2,938 | 3,009 | 2,814 | 2,863 2 | 6,210 | 4,795 | 4,006 | 2,096 | 2,553
Mean {(MPa) 2,206 | 2,114 628 764 | 2,786 | 2,499 | 2,946 | 3,056 | 2,801 | 2,838 8 | 6,286 | 4,885 | 4,067 | 2,129 | 2,571
cv %) 2.13 9.80 5.43 1.83 0.66 5.97 9.14 9.40
Resilient Modulus {(MPa) 2,160 696 2,643 3,001 2,819 5,932 4476 2,350
Average Resilient Modulus {MPa) 2,822 5,932
dnudaauuamauads (%) 210.26 0.00 6.35 6.35 0.09 0.00 24.55 60.38
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Location 4 NY.251+4800 - 252+000 4 111.313+900 - 314+100 41 NY.080+200 - 080+000
Specimen -, -,
Samples 1 4A 54 53 S8 512 4C 51 53
1 09.24 08.85 08.90 98.90 99.09 99.09 08.65 99.80 09.24
Diameter (mm)
2 99.20 98.66 98.77 99.53 98.94 99.37 98.95 98.99 99.01
Average diameter {mm) 09.22 98.76 08.84 99.22 09.02 09.23 08.80 99.40 99.13
1 5148 52.10 5592 5585 57.52 56.72 54.07 55.60 53.06
2 5240 52.39 55.01 55.75 57.31 55.53 52.44 54.88 53.59
Height (mm)
3 51.50 5343 54.77 56.68 57.85 54.99 52.64 54.26 52.94
4 51.53 53.54 383 56.64 57.15 56.95 53.45 55.79 52.77
Average Height (mm.) 51.73 52.94 S 5623 57.46 56.05 5315 55.13 53.00
Bulk Specific Gravity 2.530 2.505 2.493 2401 2411 2.394 2.493 2482 2.493
No. of Test 1 2 1 2 1 = 1 2 1 2 1 2 1 2 1 2 1 2
Pulse 1 {(MPa) 1,302 | 1,178 | 3,854 | 3,944 | 4,270 | 4,825 | 3,136 | 3,140 | 3,111 | 3,194 | 2,582 | 2,827 | 3,068 | 3,208 | 1,822 | 2,094 | 2,347 | 2,735
Pulse 2 {(MPa) 1,351 | 1,222 | 3,886 | 3,940 | 4,323 | 4841 | 3,197 | 3,214 | 3,157 | 3,184 | 2,646 | 2,823 | 3,158 | 3,299 | 1,874 | 2,065 | 2,373 | 2,752
Pulse 3 {(MPa) 1,301 | 1,238 | 3,872 | 3,984 | 4,238 | 4,781 | 3,231 | 3,220 | 3,137 | 3,231 | 2,674 | 2,882 | 3,166 | 3,320 | 1,871 | 2,066 | 2,446 | 2,796
Pulse 4 {MPa) 1,449 | 1,221 | 3,878 | 4,020 | 4,263 | 4,749 | 3,216 | 3,183 | 3,148 | 3,230 | 2,687 | 2,856 | 3,180 | 3,343 | 1,848 | 2,120 | 2,387 | 2,819
Pulse 5 {(MPa) 1411 | 1,214 | 3,901 | 3,934 | 4,279 | 4,864 | 3,259 | 3,202 | 3,165 | 3,204 | 2,681 | 2,840 | 3,174 | 3,349 | 1,830 | 2,134 | 2,331 | 2,795
Mean {(MPa) 1,381 | 1,215 | 3,878 | 3,966 | 4,275 | 4,812 | 3,208 | 3,192 | 3,143 | 3,209 | 2,654 | 2,848 | 3,149 | 3,306 | 1,849 | 2,096 | 2,377 | 2,779
cyY %) 6.39 1.12 5.91 0.25 1.04 3.53 243 6.26 7.80
Resilient Modulus {(MPa) 1,298 3,922 4,544 3,200 3,176 2,751 3,228 1,972 2,578
Average Resilient Modulus (MPa) 4,233 3,042 3,228
dam‘fjﬂamumnﬁuaéﬂ (%) 69.33 7.34 7.34 518 4.39 9.58 0.00 38.89 20.13
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Location 41 14.127+900 -127+700 41 1. 139+900 - 139+700
Specimen p” "
Samples 1C 4C 54 1B 3B 4C -
1 99.10 08.59 08.90 099.25 08.98 08.59 -
Diameter (mm)
2 98.87 99.54 99.05 99.25 99.00 98.60 -
Average diameter {mm) 98.99 99.07 08.98 09925 08.99 98.60 -
1 52.39 53.78 55.69 5240 54.05 52.64 -
2 52.08 54.92 56.78 52.86 53.33 5341 -
Height (mm)
3 52.03 53.89 57.07 5326 53.66 54.55 -
4 52.52 54.30 56.72 52.65 54.55 53.80 -
Average Height (mm.) 52.26 5422 56.57 52.79 53.90 53.60 -
Bulk Specific Gravity 2487 2497 2481 2447 2.470 2464 -
No. of Test 1 2 1 2 1 - 1 2 2 1 2

Pulse 1 {MPa) 3,521 | 3,486 | 3,955 | 4,306 | 4,880 | 5,716 | 1,564 | 1,361 | 1,681 | 1,658 | 2,818 | 2,671

Pulse 2 {MPa) 3,664 | 3,507 | 4,050 | 4,336 | 4,967 | 5,790 | 1,607 | 1,365 | 1,742 | 1,683 | 2,869 | 2,674

Pulse 3 {MPa) 3,700 | 3,549 | 4,097 | 4,282 | 4,993 | 5886 | 1,627 | 1,351 | 1,758 | 1,687 | 2,873 | 2,708

Pulse 4 {MPa) 3,691 | 3,572 | 4,116 | 4,335 | 4,981 | 5806 | 1,602 | 1,369 | 1,781 | 1,691 | 2,895 | 2,639

Pulse 5 {MPa) 3,676 | 3,590 | 4,103 | 4,383 | 4,950 | 5,838 | 1,586 | 1,388 | 1,769 | 1,699 | 2,878 | 2,696

Mean {MPa) 3,650 | 3,541 | 4,066 | 4,328 | 4,956 [ 5,800 | 1,507 | 1,366. | 1,746 | 1,684 | 2,867 | 2,677
cv %) 1.52 312 792 780 1.81 3.42 -
Resilient Modulus {MPa) 3,505 4,197 5,383 1482 1,715 2,772 -

Average Resilient Modulus {MTI*a) 3,806 1,598

daudaauuonaunie (%) 7.72 772 38,15 7.30 7.30 7343 -

[L1



d’ ' Qi A at = = 2 d’
AN 43 Nﬁﬂ'lﬁ‘lﬂﬂﬁf‘]ﬂﬁ'lﬂ'lii]ﬂﬁﬁﬂu@niﬂﬂ)ﬁ!&iﬁﬂﬂﬂ'lﬂ@@ﬂﬂ@mﬁ

=

u

= r
N1 35 NFAUBALHSD (D)

Location 41 14.127+900 -127+700 41 1. 139+900 - 139+700
Specimen p” "
Samples 1C 4C 54 1B 3B 4C
1 99.10 08.59 08.90 099.25 08.98 08.59
Diameter (mm)
2 98.87 99.54 99.05 99.25 99.00 98.60
Average diameter {mm) 98.99 99.07 08.98 09925 08.99 98.60
1 52.39 53.78 55.69 5240 54.05 52.64
2 52.08 54.92 56.78 52.86 53.33 5341
Height (mm)
3 52.03 53.89 57.07 5326 53.66 54.55
4 52.52 54.30 56.72 52.65 54.55 53.80
Average Height (mm.) 52.26 5422 56.57 52.79 53.90 53.60
Bulk Specific Gravity 2487 2497 2481 2447 2.470 2464
No. of Test 1 2 1 2 1 - 1 2 2 1 2
Pulse 1 {MPa) 3,521 | 3,486 | 3,955 | 4,306 | 4,880 | 5,716 | 1,564 | 1,361 | 1,681 | 1,658 | 2,818 | 2,671
Pulse 2 {MPa) 3,664 | 3,507 | 4,050 | 4,336 | 4,967 | 5,790 | 1,607 | 1,365 | 1,742 | 1,683 | 2,869 | 2,674
Pulse 3 {MPa) 3,700 | 3,549 | 4,097 | 4,282 | 4,993 | 5886 | 1,627 | 1,351 | 1,758 | 1,687 | 2,873 | 2,708
Pulse 4 {MPa) 3,691 | 3,572 | 4,116 | 4,335 | 4,981 | 5806 | 1,602 | 1,369 | 1,781 | 1,691 | 2,895 | 2,639
Pulse 5 {MPa) 3,676 | 3,590 | 4,103 | 4,383 | 4,950 | 5,838 | 1,586 | 1,388 | 1,769 | 1,699 | 2,878 | 2,696
Mean {MPa) 3,650 | 3,541 | 4,066 | 4,328 | 4,956 [ 5,800 | 1,507 | 1,366. | 1,746 | 1,684 | 2,867 | 2,677
cv %) 1.52 312 792 780 1.81 3.42
Resilient Modulus {MPa) 3,505 4,197 5,383 1482 1,715 2,772
Average Resilient Modulus {MTI*a) 3,806 1,598
daudaauuonaunie (%) 7.72 772 38,15 7.30 7.30 7343
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Location 1 NU.313+050 -312+850 1 11.357+000 - 3574200 1 N1.439+000 - 4394200
Specimen » - - -
Samples 1C iB ac 4B 83 85 1B 4A B
1 09.55 99.60 09.44 08.54 08.60 08.08 99.67 99.71 00.88
Diameter (mm)

2 99.54 99.67 99.46 98.47 98.64 98.62 99.68 9941 99.57

Average diameter {mm) 90.55 90.64 00.45 08.51 08.62 98.80 90.68 09.56 99.73

1 53.90 55.09 agcpt] 52.10 53.25 5118 56.04 54.17 53.51

2 54.17 4.6l 56.00 51.55 53.49 52.20 55.95 54.06 54.61

Height (mm)

3 54.25 54.35 54.74 51.80 54.59 52.25 56.07 54.82 53.33

4 53.83 54.50 54.25 52.58 54.27 50.93 56.91 55.12 52.79

Average Height (mm.) 54.04 54 .64 55.10 52.03 53.90 51.64 56.24 54.54 53.56

Bulk Specific Gravity 2450 2434 2.448 2413 2.448 2.503 2422 2454 2.440

No. of Test 1 2 1 2 1 = 1 2 1 2 1 2 1 2 1 2 1 2

Pulse 1 {(MPa) 1,254 | 1,550 | 1,575 | 1,459 | 1,877 | 1,526 | 1,800 | 1,726 | 736 633 738 620 202 288 1,122 | 920 564 522
Pulse 2 {(MPa) 1,203 | 1,591 | 1,620 | 1,516 | 1,881 | 1,568 | 1,820 | 1,764 | 720 650 759 647 202 203 1,142 | 930 580 532
Pulse 3 {(MPa) 1,309 | 1,595 | 1,615 | 1,516 | 1,893 | 1,596 | 1,859 | 1,740 | 741 658 771 647 298 290 1,149 | 917 582 531
Pulse 4 {(MPa) 1,326 | 1,609 | 1,595 | 1,515 | 1,940 | 1,579 | 1,856 | 1,776 | 741 648 774 650 291 292 L1112 | 937 503 529
Pulse 5 (MPa) 1,319 | 1,631 | 1,576 | 1,506 | 1,923 | 1,574 | 1,847 | 1,726 | 747 | 657 | 776 | 651 295 | 204 | 1,121 | 935 | 589 | 543
Mean {(MPa) 1,300 | 1,595 | 1,596 | 1,502°| 1,903 |.1,569 | 1,838 | 1,746 | 739 640 763 643 204 202 1,129 | 928 582 531

cv %) 10.19 3.03 9.62 2.57 6.46 8.53 0.34 .77 4.58

Resilient Modulus {(MPa) 1,448 1,549 1,736 1,792 694 703 293 1,029 557

Average Resilient Modulus (MPa) 1,578 1,792 1,029
dnudaauuamauads (%) 8.24 181 10.05 0.00 6127 60.77 71.51 0.00 45.80
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Location 1 NY.485+000 - 485+200 1 14.739+000 - 738+800 11 10774000 - 077+200
Specimen = "
Samples 1C 3A 2B 4A 85 3A 54
1 09.55 99.40 09.39 98.67 09.43 09.27 99.75 09.35
Diameter (mm)

2 99.38 9948 99.66 98.94 99.68 99.22 99.33 99.41

Average diameter {mm) 9047 9044 00.53 O8.81 00.56 9025 90,54 90,38

1 55.36 5252 £80 51.56 52.89 56.22 54.41 56.77

2 55.72 52.85 52.57 5141 51.79 5648 54.62 56.18

Height (mm)

3 56.37 5344 54.52 51.62 51.85 57.57 53.58 56.31

4 56.14 53.31 53.37 51.79 53.84 56.98 53.43 57.22

Average Height (mm.) 55.90 5303 51.60 52.50 5681 54.01 56.62

Bulk Specific Gravity 2466 2465 2.449 2.366 2.367 2402 2.360 2.367

No. of Test 1 2 1 - 2 1

Pulse 1 {(MPa) 762 694 809 720 1,133 | 986 1,230 | 1,178 | 2,024 | 1,716 | 1,493 | 1,469 1,623 | 1,567

Pulse 2 {(MPa) 781 749 840 745 1,165 | 993 1,275 | 1,184 | 2,040 | 1,738 | 1,516 | 1,483 1,651 | 1
Pulse 3 {(MPa) 793 710 842 723 159 | 1,016 | 1,234 | 1,171 1,983 1,715 | 1,537 | 1,504 1,691 1,521
Pulse 4 (MPa) 789 | 696 847 | 730 | 1,172 | 1,020 | 1,247 | 1,170 | 1,997 | 1,744 | 1,552 | 1479 1,685 | 1,520

Pulse 5 {(MPa) 793 687 848 747 1,197 097 1,277 | 1,161 1,981 1,703 1,557 | 1,538 1,668 | 1
Mean (MPa) 784 | 707 8371 733 | 1,165 | 1,002 | 1,253 | 1,173 | 2,005 | 1,723 | 1,531 | 1,495 1,663 | 1,543

cv %) 7.28 . 751 331 7.56 1.19 3.73

Resilient Modulus (MPa) 746 - 1,084 1,213 1,864 1,513 1,603

Average Resilient Modulus {MPa) 763 1,148
dnudaauuamauads (%) 2.57 - 5.62 5.62 6232 3.64 2.10
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Location 11 A11.094+700 - 738+800 101 ANA415+500 - 415+300 2 AW 156+000 - 1554800
Specimen
Samples 1B 4B S5A B B sC 3c 4C sC
1 99.17 99.02 09.03 08.13 08.83 08.61 93.39 03.47 03.51
Diameter (mm)

2 98.75 99.55 99.15 98.44 98.45 98.58 93.27 94.18 93.60

Average diameter {mm) 08.96 99.29 09.09 08.29 08.64 08.60 093.33 03.83 93.56

1 52.23 51.65 54.92 55.60 53.07 55.13 52.46 53.09 55.94

2 5191 51.84 55.57 55.78 53.14 5521 52.50 53.92 56.22

Height (mm)

3 50.79 52.60 55.48 5523 53.95 55.73 52.33 54.77 56.46

4 51.21 51.69 55.36 55.28 54.54 55.21 52.35 52.91 55.88

Average Height (mm.) 51.54 51.95 5533 5547 53.68 5532 52.41 53.67 56.13

Bulk Specific Gravity 2413 2410 2,429 2482 2.475 2.508 2.290 2.300 2.308

No. of Test 1 2 1 2 1 = 1 2 1 2 1 2 1 2 1 2 1 2

Pulse 1 {(MPa) 742 617 577 619 659 789 963 1,172 | 1,315 | 1,186 | 1,019 862 787 840 761 610 763 687
Pulse 2 {(MPa) 721 633 506 625 669 759 990 LI14 | 1,359 | 1,145 | 1,039 879 775 872 778 623 781 702
Pulse 3 {(MPa) 710 640 595 627 670 771 994 1LI38 | 1,37 | 1,154 | 1,042 | 886 777 884 755 629 797 720
Pulse 4 {(MPa) 731 634 604 646 689 774 991 1,133 | 1,368 | 1,123 | 1,048 | 903 794 884 764 636 797 717
Pulse 5 {(MPa) 739 634 600 634 670 753 1,019 | 1,154 | 1,367 | 1,142 | 1,051 879 769 886 774 635 794 718
Mean {(MPa) 729 632 505 630 671 769 091 1,142 | 1,357 | 1,150 | 1,040 882 780 873 766 627 786 709

cv %) 7.13 2.87 6.78 707 824 8.23 5.60 10.00 5.19

Resilient Modulus {MTI*a) GR0 613 720 1,067 1,253 961 827 697 748

Average Resilient Modulus {MPa) 671 1,094 757
dnudaauuamauads (%) 1.36 870 7.34 246 14,60 12,14 921 7.97 1.24
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Location 21 11.004+600 - 004+400 23 N13.130+100 - 129+900 23 N.28E+150 - 288+350
Specimen -, " »
Samples 2B iB 4C 1B 3A 3B 2A 3A SA
1 100.32 9087 09.53 100.13 99.90 09908 99.97 099.86 100.11
Diameter (mm)
2 99.81 99.76 99.83 99.93 99.89 100.04 99.82 99.65 99.84
Average diameter {mm) 100.07 990.82 09.68 100.03 99.90 100.01 99.90 99.76 99.98
1 56.23 56.61 53.74 53.33 54.90 53.24 50.62 53.85 53.53
2 55.96 55.37 53.76 5341 54.27 53.67 51.52 53.09 54.41
Height (mm)
3 55.80 54.70 54.74 5244 54.54 5448 49.49 5332 54.31
4 56.27 55.58 54.59 51.87 55.07 53.84 49.25 53.81 53.56
Average Height (mm.) 56.07 55.57 5421 52.76 54,70 5381 s0.22 53.52 5395
Bulk Specific Gravity 2443 2434 2473 2.331 2.383 2.369 2.463 2461 2.434
No. of Test 1 2 1 2 = 1 2 1 2 1 2 1 2 1 2 1 2
Pulse 1 {MPa) 275 | 258 | 347 | 203 | 342 | 284 | 598 | sso | 1,810 | 1,923 | 775 | 762 | 584 | 593 | 1,275 | 1,123 | 1,371 | 1,236
Pulse 2 {(MPa) 263 259 351 203 356 288 585 578 1,836 | 1,959 796 796 579 586 1,326 | 1,007 | 1,378 | 1,251
Pulse 3 {(MPa) 258 252 361 299 348 289 582 587 1,839 | 1,904 | 781 771 598 601 1,330 | 1,151 | 1,380 | 1,268
Pulse 4 {(MPa) 258 258 346 306 349 287 603 591 1,856 | 1,941 T 780 593 613 1,320 | 1,106 | 1,387 | 1,244
Pulse 5 {(MPa) 266 250 350 205 356 284 605 604 1,846 | 1,946 T80 770 579 508 1,331 1,121 | 1,407 | 1,265
Mean {MPa) 264 | 255 | 351 | 207| 350 286 | 595 | se0| 1,837 | 1,935 | 782 | 776 | 587 | 598 | 1,318 | 1,120 | 1,387 | 1,253
cv %) 1.66 8.30 10.02 0.41 2.60 0.39 0.98 812 5.08
Resilient Modulus {(MPa) 260 324 318 592 1,886 779 592 1,219 1,320
Average Resilient Modulus {MPa) 321 686 1,270
dnudaauuamauads (%) 19.15 0.90 0.90 13.61 175.13 13.61 53.34 3.98 3.98
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Location 201 N11.204+100 - 203+900 205 NU.331+350 - 331+150 21404, 004+000 - 004+200
Specimen - o
Samples 2A 3A 4B 1A 4B s2 B 56 59
1 99.60 09.78 00.78 99.74 100.25 100.09 04.24 93.50 95.08
Diameter (mm)

2 99.81 99.70 99.64 99.94 100.10 99.95 93.71 93.91 94.05

Average diameter {mm) 9071 90.74 00.71 00,84 100.18 100.02 03,98 093.71 94,57

1 54.98 55.56 54.48 51.68 51.50 55.99 40.78 41.01 43.82

2 5421 54.29 54.48 51.73 50.76 55.13 40.23 40.72 42.62

Height (mm)

3 53.52 53.20 54.79 5121 51.13 54.74 40.53 41.62 42.76

4 54.52 54.07 54.91 51.30 51.63 54.37 40.65 4143 42.90

Average Height (mm.) 5431 5428 54.67 51.48 51.26 55.06 40.55 41.20 43.03

Bulk Specific Gravity 2.398 2.394 2379 2.244 2.250 2215 2.470 2422 2.445

No. of Test 1 2 1 2 1 = 1 2 1 2 1 2 1 2 1 2 1 2

Pulse 1 {(MPa) 1,004 | 896 1,254 | 1,070 | 746 630 1,504 | 1,426 | 1,798 | 1,549 | 2,262 | 1,976 | 363 318 308 403 369 329
Pulse 2 {(MPa) 1,087 | 925 (eSS SN0 ST GR 612 1,557 | 1,397 | 1,836 | 1,634 | 2,298 | 1,980 | 350 319 409 407 374 319
Pulse 3 {(MPa) 1,139 | 925 1,282 | 1,106 | 768 626 1,538 | 1407 | 1,862 | 1,605 | 2,266 | 1,997 | 357 312 401 403 367 324
Pulse 4 {(MPa) 1,100 | 935 1,288 | 1,068 | 771 634 1,547 | 1,429 | 1,864 | 1,569 | 2,272 | 1,948 | 365 318 404 408 377 328
Pulse 5 {(MPa) 1,104 | 937 1,278 | 1,098 | 770 627 1,553 | 1415 | 1,867 | 1,594 | 2,349 | 1,979 | 364 312 399 408 365 315
Mean {(MPa) 1,105 | 924 1,271 | 1,087 | 765 626 1,540 | 1415 | 1,845 | 1,590 | 2,290 | 1,976 | 360 316 402 406 370 323

cv %) 8.93 7.80 9.98 4.23 742 7.36 6.51 0.47 6.84

Resilient Modulus (MPa) 1,014 1,179 695 1478 1,718 2,133 338 404 347

Average Resilient Modulus {(MPa) 1,097 1,598 363
dnudaauuamauads (%) 7.51 7.51 36.60 7.51 7.51 33.52 6.89 11.33 444
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Location 218 N11.042+000 - 0414800 2169 NU.015+800 - 016+000 | NU.289+500 - 280+700
Specimen = -, -~y
Samples 1B 1C B 1C 4B B 2A 2C S3
1 03.44 03.58 03.49 99.57 99.78 99.67 99.12 99.44 08.95
Diameter (mm)
2 92.84 93.25 93.56 99.65 99.71 100.01 99.17 99.09 99.00
Average diameter {mm) 93.14 0342 03.53 00,61 0075 90 .84 90.15 09,27 08.98
1 41.75 49.69 41.93 4882 46.61 44.63 53.75 5371 53.94
2 41.95 4944 41.95 48.55 46.35 43.16 52,75 5431 52.85
Height (mm)
3 4244 49.66 43.98 48.59 45.85 4333 53.80 54.06 53.05
4 41.99 5042 42.98 49.03 46.41 44.26 54.73 5346 51.71
Average Height (mm.) 42.03 49.80 4271 48.75 46.31 4385 53.76 53.89 52.89
Bulk Specific Gravity 2.370 2459 2378 2441 2.396 2.358 2.400 2.380 2.348
No. of Test 1 2 1 2 1 = 1 2 1 2 1 2 1 2 1 2
Pulse 1 {(MPa) 1,960 | 1,579 | 1,636 | 1,673 | 1,731 | 2,054 | 1,691 | 1,438 | 1,507 | 1,433 | 665 590 799 698 776 366 -
Pulse 2 {(MPa) 1,957 | 1,589 | 1,664 | 1,698 | 1,753 | 2,023 | 1,712 | 1,468 | 1,537 | 1,436 | 680 577 300 681 783 849 -
Pulse 3 {(MPa) 1,950 | 1,601 | 1,631 | 1,709 | 1,746 | 2,013 | 1,702 | 1,484 | 1,547 | 1,448 | 678 576 830 681 815 857 -
Pulse 4 (MPa) 1,936 | 1,609 | 1,631 | 1,715 | 1,767 | 1,980 | 1,726 | 1,502 | 1,558 | 1,453 | 679 | 578 | 831 672 | %06 | 8§77 -
Pulse 5 {(MPa) 1,045 | 1,613 | 1,635 | 1,713 | 1,792 | 2,004 | 1,727 | 1,496 | 1,568 | 1,449 | 677 560 810 685 794 835 -
Mean {(MPa) 1,950 | 1,598 | 1,639 | 1,702°| 1,758 |.2,016 | 1,712 | 1,478 | 1,543 | 1,444 | 676 576 814 683 795 861 -
cv %) 9.91 1.89 6.84 734 331 7.96 R.75 3.97 -
Resilient Modulus (MPa) 1,774 1,671 1,887 1,595 1,494 626 749 828 -
Average Resilient Modulus {(MPa) 1,830 1,544 788
daudaauuonaunie (%) 3.00 874 3.0 329 329 5946 5.04 5.04 -
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Location 117 13.012+200 - 012+400 122 n3.010+100 - 009+900 309 AU.0104900 - 010+700
Specimen = " -y
Samples 1B 2A ac 1C 3c S5 3A 4B sC
1 99.64 09943 09.25 99.21 09.33 00.45 90.11 09.02 08.82
Diameter (mm)

2 99.38 99.25 99.63 99.26 99.02 99.67 98.99 99.33 99.14

Average diameter {mm) 9051 9034 00.44 09,24 0018 90.56 99.05 99,63 08.98

1 50.01 53.11 54.01 5240 52.96 50.86 53.80 53.03 53.00

2 50.69 53.93 54.22 52.29 53.22 50.88 54.13 52.17 53.75

Height (mm)

3 52.01 54.90 54.52 53.74 52.96 53.94 54.92 5243 53.96

4 50.95 53.84 54.00 54.21 52.44 53.57 55.16 53.00 53.25

Average Height (mm.) 50.92 5305 54.19 53.16 52.90 5231 54.50 53.06 53.49

Bulk Specific Gravity 2404 2404 2412 2.368 2.347 2.351 2.402 2452 2419

No. of Test 1 2 1 2 1 = 1 2 1 2 1 2 1 2 1 2 1 2

Pulse 1 {(MPa) 1,241 1,090 | 1,514 | 1,420 | 1,834 | 1,896 971 797 930 785 760 883 700 025 306 277 616 657
Pulse 2 {(MPa) 1,287 | 1,087 | 1,571 1,430 | 1,872 | 1,863 003 820 930 750 T80 903 T80 032 311 273 638 642
Pulse 3 {(MPa) 1,280 | 1,113 | 1,585 | 1,442 | 1,880 | 1,885 | 1,014 | 826 953 754 789 B86 803 937 304 275 638 637
Pulse 4 {(MPa) 1,289 | 1,131 | 1,593 | 1,437 | 1,858 | 1,892 | 1,030 | 834 a09 s 796 923 813 931 302 280 655 656
Pulse 5 {MPa) 1283 | 1,081 | 1,566 | 1,458 | 1,864 | 1,8%8 | 1,000 | 833 | 922 | 763 | %00 | 916 | %03 | 927 | 315 | 277 | 646 | 647
Mean {(MPa) 1,276 | 1,100 | 1,566 | 1,437 | 1,863 | 1,881 1,004 822 029 765 785 902 800 930 308 276 639 648

cv %) 7.39 4.30 0.48 9.97 9.66 6.95 7.56 5.34 0.68

Resilient Modulus {(MPa) 1,188 1,502 1,872 913 847 844 865 292 643

Average Resilient Modulus (MPa) 1,188 368 754
dnudaauuamauads (%) 0.00 2637 57.55 5.19 2.39 2.80 14.69 61.28 14.69
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Location 347 3. 007+800 - 008+000 3001 NU.001+700 - 001+900 3111 AN.011+400 - 0114200
Specimen = » - -~y
Samples 1C S1 52 1B 2C 3B 1C 4A 85
1 99.12 099.25 09.71 00.47 99.39 099.31] 08.91 99.01 99.01
Diameter (mm)
2 99.15 99.34 99.54 99.46 99.55 99.52 98.92 99.15 99.17
Average diameter {mm) 99.14 99.30 09.63 09.47 00.47 9042 08.92 99.08 99.09
1 51.94 51.30 53.51 54.84 53.88 55.04 53.00 54.51 44.92
2 51.66 51.08 5217 55.34 54.20 53.05 52.75 54.19 46.19
Height (mm)
3 51.79 51.88 52.68 5533 55.01 53.66 51.65 5433 46.56
4 51.92 52.83 52.89 5.2 54.75 54.91 52.01 54.62 45.02
Average Height (mm.) 51.83 51.97 5281 55.19 5448 54.39 52.35 54.41 45.67
Bulk Specific Gravity 2.309 2.360 2.329 2.266 2.318 2274 2.427 2407 2.405
No. of Test 1 2 1 2 1 = 1 2 1 2 1 2 1 2 1 2 1 2
Pulse 1 {(MPa) 739 744 672 577 884 742 YN 092 053 1,155 1,280 | 1,082 520 436 NIA N/A 512 | 1,213
Pulse 2 {MPa) 755 | 738 | 68%5 | 384 | 895 | 753 | 1205 | 984 | 969 | 1,136 | 1,304 | 1,050 | S18 | 428 | N/A | N/A 527 | 1,247
Pulse 3 {(MPa) 753 46 668 572 891 743 1,213 | 976 990 1,132 | 1,303 | 1,074 | 531 432 N/A N/A 515 | 1,243
Pulse 4 {(MPa) 722 769 693 588 880 774 1,211 985 a72 1,143 | 1,317 | 1,103 | 524 442 N/A N/A 503 | 1,235
Pulse 5 {(MPa) 737 773 683 559 807 730 1,196 084 976 1,190 | 1,320 | 1,063 515 443 NIA N/A 505 1,259
Mean {MPa) 741 | 754 | 680 | 376~ | 889 748 | 1,200 | 984~ | 972 | 1,151 | 1,305 | 1,075 | 522 | 436 | NA | N/A 312 | 1,239
cv %) 0.87 8.20 8.64 9.88 R.44 9.66 892 N/A 9.94
Resilient Modulus (MPa) 748 628 819 1,092 1,062 1,190 479 N/A 1,376
Average Resilient Modulus {MPa) T48 1,115 1,376
dnudaauuamauads (%) 0.00 1597 9.53 2.01 475 6.76 65.19 N/A 0.00
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Location 3196 N1.092+400 - 092+600 3 A1 130+400 - 1304200 33 NU.1414850 - 1414650
Specimen Wi 4+ A 1+
Samples 1C 4A 5S4 2B 3B 4B 1A 1B 4C
1 099.37 099.24 00.82 03.41 093.95 093.86 04.42 94.16 04.34
Diameter (mm)

2 98.08 090.12 09.31 04.21 03.99 93.79 04.17 094.38 94.10

Average diameter {mm) 99.03 9918 99 .57 0381 093,97 9383 94.30 04.27 9422

1 51.58 53.39 46.24 54.22 51.36 51.57 56.39 53.74 55.23

2 51.80 54.02 45.34 53.86 51.91 52.26 56.39 53.70 55.23

Height (mm)

3 52.76 53.61 46.32 5297 52.65 53.27 56.46 54.90 54.29

4 5141 53.87 46.42 53.61 51.82 51.88 56.36 5511 54.50

Average Height (mm.) 51.89 53.72 46.08 53.67 51.94 52.25 56.40 54.36 54.81

Bulk Specific Gravity 2424 2.349 2.375 2404 2.381 2.404 2.463 2466 2.463

No. of Test 1 2 1 2 1 = 1 2 1 2 1 2 1 2 1 2 1 2

Pulse 1 {(MPa) 806 753 R76 943 827 711 732 664 | 2,359 | 2,038 | 642 47 312 268 402 341 539 436
Pulse 2 {(MPa) 810 E 887 935 836 e 746 665 | 2,402 | 2,080 | 622 728 319 262 406 334 535 449
Pulse 3 {(MPa) 836 764 806 967 835 750 752 671 2,440 | 2,077 637 738 315 262 410 333 534 451
Pulse 4 {(MPa) 808 792 886 Q08 836 721 748 674 2,364 | 2,006 640 758 315 257 415 331 541 461
Pulse 5 {(MPa) 825 777 876 961 871 740 747 670 2,388 | 2,076 633 758 320 264 409 337 538 454
Mean {(MPa) 817 772 884 965 841 730 745 669 | 2,390 | 2,055 | 635 46 3l6 263 408 335 537 450

cv %) 2.84 4.37 707 3.39 7.54 8.04 9.26 9.87 B85

Resilient Modulus {(MPa) 794 025 786 707 2,223 601 289 372 494

Average Resilient Modulus (MPPa) 835 691 372
daudaauuamannds (%) 4.84 10,75 5.91 238 221.87 0.00 22.14 0.00 32.82
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Location 33 N.274+100 - 2734900 34 11.019+000 - 019+200 36 N1.042+700 -042+500
Specimen -,
Samples 3A 3C 4C 4A 4B 5C 2¢ 3C 4C
1 04.24 04.11 04.19 03.81 93.86 94.00 093.47 03.67 03.18
Diameter (mm)

2 94.80 93.25 94.08 93.89 93.37 94.02 93.86 93.74 93.98

Average diameter {mm) 094,52 03.68 04.14 03.85 03.62 94.01 93.67 093.71 03.58

1 52.20 5222 51019 53.98 54.10 54.61 56.70 54.46 55.03

2 5171 52.33 51.38 54.73 53.93 54.03 56.81 5523 54.56

Height (mm)

3 51.35 53405 52.48 51.07 54.07 53.64 56.60 53.88 54.63

4 51.82 53.04 51.80 53.48 54.72 53.96 56.18 54.24 54.87

Average Height (mm.) 51.97 52.69 S 53.32 54.21 54.06 56.57 54.45 54.77

Bulk Specific Gravity 2425 2450 2.445 2.558 2.534 2.544 2.535 2.535 2.450

No. of Test 1 2 1 2 1 = 1 2 1 2 1 2 1 2 1 2 1 2

Pulse 1 {(MPa) 324 334 344 203 356 436 628 2R 337 279 816 717 747 640 601 525 576 481
Pulse 2 {(MPa) 336 334 349 200 363 433 640 565 335 271 827 726 767 654 504 523 561 474
Pulse 3 {(MPa) 321 336 350 284 361 441 641 560 338 279 801 731 746 656 595 540 559 457
Pulse 4 {(MPa) 327 331 347 254 368 438 640 561 337 283 849 734 762 661 603 524 560 471
Pulse 5 {(MPa) 320 329 349 281 371 429 649 562 334 279 822 727 776 658 608 528 571 473
Mean {(MPa) 326 333 348 286 364 435 640 560 336 278 823 727 760 654 600 528 566 471

cv %) 1.09 9.68 8.96 6.67 944 6.19 7.51 6.40 9.14

Resilient Modulus {MTI*a) 329 317 400 600 any 778 707 564 519
Average Resilient Modulus {MPa) 349 561 541
dnudaauuamauads (%) 5.57 9.04 14.62 7.00 4521 3821 30.58 4.20 420
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Location 304 NU.021+000 - 0204800 318 AN.005+800 - 006+000 4 NU.047+800 - 047+600
Specimen " = NiA A 3
Samples 1A 1C iB 3A 3B 82 1C 3c S5
1 04.76 93.96 04.23 93.36 93.25 093.24 08.94 08.80 08.86
Diameter (mm)
2 94.44 94.09 94.30 93.48 e 93.08 98.98 99.23 98.95
Average diameter {mm) 94.60 94.03 094.27 03.42 93.29 093.16 08.96 99.02 08.91
1 57.56 57.26 56.64 53.28 53.55 50.59 55.64 55.34 58.59
2 57.02 57.08 55.85 53.44 54.11 51.20 55.158 54.55 59.18
Height (mm)
3 56.20 5354 56.10 53.42 54.46 51.29 54.79 55.32 58.84
4 56.91 56.95 56.61 53.43 53.87 50.96 55.13 56.89 57.44
Average Height {(mm.) 56.92 57.21 56.30 53.39 54.00 51.01 5518 55.53 58.51
Bulk Specific Gravity 2.532 2.538 2.538 2.360 2.270 2.280 2.378 2.381 2.367
No. of Test 1 2 1 1 2 1 2 1 2 1 2 1 1 2 2
Pulse 1 (MPa) 739 663 812 679 385 323 876 805 741 689 966 801 2,465 1,963 1,565 1,765 1,343 1,002
Pulse 2 (MPa) 746 649 828 686 388 323 904 801 729 700 972 803 2,461 1,918 1,573 1,773 1,389 1,129
Pulse 3 (MPa) 729 | 656 | B23 686 | 379 | 320 | 926 | 919 | 748 | 710 1,007 | 899 | 2,509 1,956 | 1,577 | 1,777 | 1,378 | 1,133
Pulse 4 (MPa) 733 | 646 | BI8 | 685 | 397 | 324 | 910 | 919 | 745 704 987 839 | 2450 1,944 | 1,583 1,783 1,375 1,134
Pulse 5 (MP2) T | 650 | 836 | 678 | 379 | 322 | 906 | 926 | 767 | 718 | 967 | 893 | 2412 | 1,882 | 1,577 | 1,777 | 1,363 | 1,140
Mean (MPa) 731 653 823 683 386 322 905 910 746 704 980 803 2,459 1,933 1,575 1,775 1,370 1,126
v %) 5.65 9.31 8.08 0.28 2.88 4.64 11.98 5.97 9.78
Resilient Modulus (MPa) 602 753 354 908 725 937 2,196 1,675 1,248
Average Resilient Modulus (MPa) 354 816 2,196
dnuiaauuninduais (%) 95.34 112.56 0.00 1.17 .17 1472 0.00 23.72 43.17
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Location 4 A11.2514800 - 252+000 4 113.313+900 - 3144100 41 NH.080+200 - 080+000
Specimen -, -,
Samples 1 4A 54 53 S8 512 4C 51 53
1 090.24 08.85 08.90 08.00 99.09 99.09 08.65 99.80 00.24
Diameter (mm)

2 99.20 98.66 98.77 99.53 98.94 99.37 98.95 98.99 99.01

Average diameter {mm) 099.22 98.76 08.84 09.22 09.02 099.23 08.80 99.40 99.13

1 5148 52.10 5592 5585 57.52 56.72 54.07 55.60 53.06

2 5240 52.39 55.01 55.75 57.31 55.53 52.44 5488 53.59

Height (mm)

3 51.50 5343 54.77 56.68 57.85 54.99 52.64 54.26 52.94

4 51.53 53.54 383 56.64 57.15 56.95 53.45 55.79 52.77

Average Height (mm.) 51.73 52.94 S 5623 57.46 56.05 5315 55.13 53.00

Bulk Specific Gravity 2.530 2.505 2.493 2401 2411 2.394 2.493 2482 2.493

No. of Test 1 2 1 2 1 = 1 2 2 1 2 1 2 1 2 1 2

Pulse 1 {MPa) 496 | 426 | 1,757 | 1,431 | 1,682 | 1432 | 1,076 | 1,076 | 975 | 857 | 1,241 | 1,086 | 1,646 | 1450 | 646 | 798 | 1,554 | 1,276
Pulse 2 {(MPa) 483 442 1,798 | 1,446 | 1,679 | 1,428 | 1,050 | 1,076 | 1,002 838 1,250 | 1,118 | 1,692 | 1,449 662 780 1,560 | 1,280
Pulse 3 {(MPa) 503 429 1,782 | 1485 | 1,692 | 1426 | 1,097 | 1,082 | 1,027 | 821 1,257 | 1,120 | 1,661 | 1,456 | 667 794 1,572 | 1,281
Pulse 4 {(MPa) 503 433 1,797 | 1L 473 | 1,712 | 1,443 | 1,088 | 1,086 | 984 837 1,271 | 1,114 | 1,676 | 1,471 672 801 1,582 | 1,291
Pulse 5 {MPa) 305 | 425 | 1,794 | 1466 | 1,710 | 1433 | 1,101 | 1,086 | 1,006 | 852 | 1,251 | 1,138 | 1,692 | 1,461 | 673 | 801 | 1,352 | 1,292
Mean {MPa) 498 | 431 | 1,786 | 1,460 | 1,695 21,432 | 1,084 | 1,081 | 990 | 841 | 1,254 | 1,115 | 1,674 | 1458 | 664 | 795 | 1,564 | 1,286

cv %) 7.21 10.03 840 0.14 8.50 5.86 6.90 897 9.76

Resilient Modulus {MPa) 465 1,623 1,564 1,083 920 1,185 1,566 729 1425

Average Resilient Modulus (MPa) 1,593 1,062 1,566
daudaauuonaunie (%) 70.85 185 1.85 1.90 1340 1151 0.00 5342 9.01
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Specimen Location 41 NU.1274H900 -127+700 . 41 NU.139+900 - 139+700 _
Samples 1C 4C sS4 1B 3B 4C -
1 99.10 08.59 08.90 09.25 08.98 08.59 -
Diameter (mm)

2 98.87 99.54 99.05 00 75 99.00 98.60 -
Average diameter {mm) 98.90 99.07 98.98 09.25 98.99 98.60 -
1 52.39 53.78 55.69 52.40 54.05 52.64 -
Height (mm) 2 52.08 54.92 56.78 52.86 53.33 5341 -
3 52.03 53.89 57.07 53.26 53.66 54.55 -
4 52.52 54.30 56.72 52.65 54.55 53.80 -
Average Height (mm.) 52.26 54.22 56.57 52.79 53.90 53.60 -
Bulk Specific Gravity 2487 2497 2481 2447 2.470 2464 -

No. of Test 1 2 1 2 2 1 2 1 2 1 2

Pulse 1 {(MPa) 2,037 | 1,708 | 2409 | 2,326 | 2,341 | 2,533 | 606 506 618 534 936 829

Pulse 2 {(MPa) 2,012 | 1,783 | 2,590 | 2,328 | 2,353 | 2,611 620 518 636 529 a52 847

Pulse 3 {(MPa) 2,043 | 1,707 | 2,562 | 2,372 | 2,346 | 2,577 637 512 641 517 979 854

Pulse 4 {(MPa) 2,048 | 1,740 | 2,609 | 2,391 | 2,361 | 2,583 | 6l4 516 648 521 963 B6T

Pulse 5 {(MPa) 2,053 | 1,718 | 2,616 | 2,443 | 2,341 | 2,634 | 628 509 647 514 966 861

Mean {(MPa) 2,039 | 1,731 | 2,557 | 2,372 | 2,348 | 2,588 621 512 638 523 059 852
cv %) 8.15 376 4.86 9.60 9.91 5.91 -
Resilient Modulus (MPa) 1,885 2465 2,468 567 581 906 -

Average Resilient Modulus (Mra) 2,175 574

dawdlaaunnannde %) 1333 1333 13.48 121 121 57.88 -
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Location | 1 M.313+050 -312+850 1 111,357+000 - 357+200 1 11.439+000 - 439+200
Specimen
Samples | IC 3B 3C 4B 53 55 1IB™ | 4a 5B
. 1 99.55 | 99.60 | 9944 | 9854 | 9X60 | 9B9K | 99.67 | 9971 | 99K
Diameter
{mm.)
2 99.54 | 9967 | 9946 | 9K4T | 9N64 | UK62 | 996K | 9941 | 99.57
Average diameter
99.55 | 99.64 | 9945 | URS1 | 9¥62 | URS0 | 9968 | 99.56 | 9973
{mm.} ”
1 5390 5500 | 5539 | 51045325 | SL.1% | 5604 | 54.17 | 53.51
34
: 2 54.13| 5461 | 56.00 | 51.55 | 53.49 | 5220 | 5595 | 54.06 | 54.61
Height v o \
" 4 ]
(i) 3 |.8425 {75485 | 5474 | 5190 | 54.59 | 5225 | 5607 | 5482 | 53.33
AW W DR
4 “ﬁ.ﬂ.’ij{ 5450 | 5425 | 5258 | 5427 | 5093 | 5691 | 5512 | 5279
r‘-; - y It i
Average height (mm.} | 54.04 | 5464 | 5510 | 5203 | 5390 | 51.64 | 5624 | 54.54 | 53.56
f v I =
Bulk Specific Gravity | 2450 | 2434 | 2448 | 2448 | 2503 | 2422 | 2454 | 2440
—“d‘__“, ,,’;.J,‘JJ
Termination cycle | 10,000 1::1;@32_-;10,{!&&! | 10,000 | 10,000 | 10000 | - | 10,000 | 10,000
y i
Accumulated | = é-
12,804 | 9550 | 7.295 | 7.627 | 19717 | 22072 | - 17,712 | 11,562
microstain e =
j il
Flow point (cycle) | - - - - -9 - - - -
Microstrain
i) flow point
1.3 1.0 0.7 0% 20 22 - 1.8 1.2
Average pennanent

microstrain per cycle
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Location | 1 M.485+000 - 4854200 1 110, 7394000 - T38+800 | 11 MLOTT+000 - 077+200
Specimen
Samples | 1C | 3A™ | 4B 2B 4A S5 3A s3 S4
: 1 OS5 | 9940 | 9939 | 9HGT | 9943 | 9927 | GOT5 | 9959 | Y935
Diameter
{mm.)
2 993K | 9948 | 9966 | 9NO4 | 996X | 9922 | 9933 | 99.59 | 9.4
Average diameter
9947 | 99.44 | 9953 | ONSI | 9956 | 9925 | 9954 | 99.59 | 9038
{mm.} ”
1 5536.( 5252 | 5239 | 51.56 | 5289 | 5622 | 5441 5506 | 36.77
;
- 2 557200 5285 | 5257 | 5141 | 5179 | 5648 | 54.62 | 54.70 | 56.1%
Height “ o \
" 4 3
(i) 3 | 8637 {5344 | 5452 | 5162 [ 5185 | 5757 | s3sx | 5331 | 5631
AW i DR
4 ~5’é.14,,-1' 5331 | 5337 | 5179 | 5384 | 5698 | 5343 | 5391 | 57.22
r‘-; - y It i
Average height (mm.) | 55.90 | 53.03 [ 5321 | 5160 | 5259 | 5681 | 5401 | 54.25 | 56.62
f v I =
Bulk Specific Gravity | 2466 | 2465 | 2449 | 2367 | 2402 | 2360 | 2388 | 2.367
—“d‘__“, ,,’;.J,‘JJ
Termination cycle | 10000 | = | 10,000 | 10,000 | 10,000 | 10,000 | 10,000 | 10,000 | 10,000
rd
Accunmulated »{E = %-
|| o347 - 7866 | 7.048 | 6176 | 7.23% | 6,724 | 6,798 | 7.689
microstain =, 4~
| il
Flow point (cycle) | - - - - -9 - - - -
Microstrain
i) flow point
0.9 = 0.8 0.7 1.6 0.7 0.7 0.7 0.8
Average pennanent

microstrain per cycle
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Location | 11 11.094+700 - 738+800 | 101 NUA415+500 - 415+300 | 2 M. 156+000 - 155+800
Specimen
Samples | 1B 4B 5A 3B 5B 5C 3C ac 5C
. 1 GUIT | 9902 | 9903 | 9KI13 | 9HEI | 9H6I 9339 | 93.47 | 93.51
Diameter
{mm.)
2 9875 | 9955 | 99.15 | 9844 | 9845 | 985K | 9327 | 9408 | 93.60
Average diameter
9%96 | 9929 | 9000 | 9K29 | 9864 | 9R60 | 9333 | 9383 | 93.56
{mm.} ;
1 5223 | 5165 | 5482 | 5560 0 .5387 | 5513 | 5246 | S3.09 | 5594
34
: 2 519000 5184 | 5557 | 55.7% | 5304 | 5521 | 5250 | 5392 | S6.22
Height v o \
" 4 |
(i) 3 |.8079 {75260 | 5548 | 5523 | 53.95 | 5573 | 5233 | 5477 | 5646
AW i DR
4 “51;.2['/{ 5169 | 5536 | 5528 | 5454 | 5521 | 5235 | 5291 | 55.8%
r‘-; - y It i
Average height (mm.) | 51.54 /| 5195 | 5533 | 5547 | 5368 | 5532 | 5241 | 53.67 | 56.13
J v I 2
Bulk Specific Gravity | 2.413 | 2410+ 2429 —3;415} 2475 | 2508 | 2.290 | 2.300 | 2.308
_“j_.., i ,,’;.J,‘JJ
Termination cycle | 10,000 1::1;@32_-;10,{!&&! | 10,000 | 10,000 | 10,000 | 10,000 | 10,000 | 10,000
rd
Accumulated  [= =¥
| 18046 | 15603 | 12,850 | 7.972 | 6332 | 11498 | 9250 | 7.171 | 8,584
microstain =, =
. il
Flow point (cycle) | - - - - -9 - - - -
Microstrain
i) flow point
1.8 1.6 1.3 0.8 .6 1.1 0.9 0.7 0.9
Average pennanent

microstrain per cycle
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Location | 21 L0045 - (04400 23NN 130+100 - 1294900 23 MU 2RE+]1 50 - 2REH3S50
Specimen
Samples | 2B™" | 3B ac 1B 3A 3B 2A 3A 5A
: 1 100L32 | 99T | 9953 | 100013 | 9990 | 999 | 9997 | 9986 | 100K
Driameter
{mm.)
2 sl 9976 | 9983 09,93 G050 | 100,04 | 9052 HLGS 9 54
Average diameter
10007 | 9982 | 9968 | 10003 | 99.90 | 100.01 | 99.90 .76 R
{mm.}
1 56.23 | 56,61 53.1_‘ 5333 | 5490 | 5324 | 5062 | 5385 | 5353
2 2 5596 555? 53.76 5341 54.27 53.67 51.52 5340 .41
Height 7 \
{mm.) P 4 }
3 &‘ﬂi{ll 3470 | 54.74 4 5244 | 3454 | 5448 | 4949 | 5332 | M3
4 5627/ 5558 | 5459 | 5187 | 5507 | 53.84 | 49.25 | 5381 | 53.56
F . f ' A ‘,{L{_ |
Average height (mm.} | 56.07 55.57 [ 54921 _T,;Z,Tﬁ 54.70 5381 50.22 53.52 53.95
Bulk Specific Gravity | 2443 #2.434247355000) (\B383 | 2369 | 2463 | 2461 | 2434
) § e rdrisr Ad
— e
Termination cycle - | 10,000 | 10,000 | 10,000 | 10,000 | 10,000 | 10,000 | 10,000 | 10,000
Accumulated | . = , , :
\| "4 - 26,012 | 4419 | 4071 | T3 :"&135 8.534 | 11471 | 4,229
microstain -
|
Flow point {cycle) | - 5,064 - - - - - - -
Microstrain
29 17688 4 L - 4 - - -
i) flow point
= 246 24 1.4 0.7 0.8 0.y 1.1 04
Average pennanent
microstrain per cycle 3 | |
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Location | 2001 ML204+-100 - 2034900 | 205 NW3314350 - 331+150 | 214 M. 004-H000 - 0044200
Specimen
Samples 2A 3A 4B 1A 4B 52 5B Sh S49
: 1 Gond | 99TR | SOTR | 9974 | 100025 | 10009 | 94324 U35 508
Driameter
{mm.)
2 HLEl 9970 | wnd GOed | 10010 | 9uas 9371 9341 94,05
Average diameter
Gt 9974 | 99.TL 9OR4 | 10018 | 10002 | 9398 93,71 94,57
{mm.}
1 5498 | 35356 54,4_8 SLOE 5150 | 5599 | 40.7% | 41.01 | 43.82
Height 2 5421 ‘,54;29 54,4? 51.73 50.76 5513 | 4023 | 40.72 42.62
{mm.) .A.J:r J
3 59',52’ T53320 | 5479 4 51.21 | 5113 | 54.74 | 40.53 | 41.62 | 42.76
4 54.52/| 5407 | 5491 | 5130 | 5163 | 5437 | 4065 | 41.43 | 42.90
P 4 f ' " ‘,{L{_ |
Average height (mm.} | 54.31 54.25 | 5467 _*1"’,:5 1.48 51.26 5506 | 4055 | 41.20 | 43.03
Bulk Specific Gravity | 2398 | 2.394 1 2379 —,2;51? 2250 | 2215 | 2470 | 2422 | 2445
s 220
Termination cycle | 10000 | 10000 | - | 10,000 | 10,000 | 10,000 | 10,000 | 10,000 | 10,000
Accumulated | . = , :
| TA83T | 5,138 = 7148 | 7751 | %105 50,001 | 29,792 | 47.501
microstain -
|
Flow point {cycle) | - - - - -1 - - - -
Microstrain
i) flow point
0.7 .5 g 0.7 0.8 0.3 5.0 30 4.8
Average pennanent

microstrain per cycle
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Location | 218 NW.042+000 - 041+800 | 2169n1.015+800 - 016+000 | 1 fIL.289+500 - 289+700
Specimen

Samples | 1B | 1C" | 3B 1C 4B | 5B™ | 2a 2c | s3™
. 1 9344 | 935K | 9349 | 9957 | 9978 | 9967 | 9912 | 99.44 | 9K95
Diameter
{mm.)

2 9284 | 9325 | 9356 | 99.65 | 9971 | 100.01 | 99.17 | 99.09 | 99.00

Average diameter
93.14 | 9342 | 9353 ,Eﬁlr.éﬁrll QU075 | 9984 | 9005 | 99.2T | 9RO

{mm.}
1 4175 | 4969 | 4193 | 4882 [ 4661 | 4463 | 5375 | 5371 | 53.94
|
: 2 4195 49484 | 4195 | 4855 | 4635 | 43.16 | 5275 | 54.31 | 52.85
Height v o \
" 4 |
(i) 3 | 4244 |Ta9i66 | 4398 | 4859 | 4585 | 4333 | 5380 | 5406 | 53.05
VAW W DR
diond| 0z | 2w
4 99| 5042 | 4298 | 4903 | 4641 | 4426 | 5473 | 53.46 | 5171

7 § y

Average height (mm.) | 42.03 | 4980 | 4271 | 4875 | 4631 | 4385 | 5376 | 5389 | 52.89

. / < b “Ijl'g
Bulk Specific Gravity | 2.370 | 2.45% 2378 1 244 2396 | 2358 | 2400 | 230 | 2348
—“j__-‘ g "thlf“J
Termination cycle | 10,000 | - 10,000 | 10,000 | 10000 | - | 10,000 | 10000 | -
y i
Accumulated j =
\ RS0 - TAYT | 11,044 | 8947 j- 15344 | 12,084 -
microstain = 4~
j {ll
Flow point {cycle) | - - - - - w - - -
Microstrain
i@ flow point
LG5 S 0.7 1.1 0.9 - 1.5 1.2 =
Average pennanent

microstrain per cycle




A15R0N 11 HEMINARDUAIAIMAIUNIUADNTYUAINIT (D)

194

Location | 117 00124200 - 012+400 | 122 0u,010+100 - 005900 | 309 nu,010+900 - 010+T00
Specimen
Samples | 1B 2A 3C 1’ 3 S5 38 | 5A™ | sC
: 1 W4 | 9943 | S925 | G921 | W33 | 9945 | 9901 | B932 | URN2
Driameter
{mm.)
2 Q038 | 9925 63 .26 .02 6T QR.90 .76 914
Average diameter
51 9934 | 9944 | 9924 ERA b .56 G405 0. 54 RO
{mm.} '
1 S0.01 | 5300 | 5401 | 5240 |.5296 | 5086 | 53RO | 5375 | 53.00
34
2 2 50.69 53’.‘;'3 54.22 52.29 53.22 508K 54.13 53.75 53.15
Height v o \
o’ |
(i) 3 | 5201 {5400 | 5452 | 5374 | 5296 | 5394 | 5492 | 5334 | 5396
r AW o |
soos| hsd | 3400
4 5095 53.44 - 54.0M) 54.21 5244 53.57 55.16 52.10 53.25
Ay N y ,
r‘-; - y It i
Average height (mm.} | 5092 | 53495 | 5419 __”"453,315 5290 | 5231 54.50 53.M 53.49
f v I =
Bulk Specific Gravity | 2404 | 2404 2412 | }5 2347 | 2351 | 2402 | 2425 | 2419
_“j_.., i g7 4o 42 JJ
Termination cycle | 10,000 | 10,000 | 10,000 | 8650 | 3850 | 10,000 | 10,000 | - | 10,000
rd
Accumulated »LE =
|| 7326 | 10,7300 | 7486 B.546 | 9903 | &ﬂlﬁ 50046 - 7,604
microstain 4= =
; 4l
Flow point (cycle) | - - - - -9 - - - -
Microstrain
i) flow point
0.7 1.1 0.7 1.0 2.6 0.8 .5 = 0.8
Average pennanent

microstrain per cycle
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Location | 347 nu, 007+800 - 008+000 | 3001100.001-+700 - 001+900 | 311100001 1-+400 - 01 1+200
Specimen
Samples 1C s1 52 1B 2C 3B 1C 44 55
: 1 D12 | 9925 | 99T1 | 9947 | 9939 | 9931 | 9%01 | 9901 | 9.0l
Driameter
{mm.)
2 Q015 | 9934 | 9954 | 9946 | 9955 | 9952 | 9892 | 9915 | .17
Average diameter
G014 | 9930 | 9963 | 9947 | 9947 | 9942 | 992 | 9908 | 990
{mm.} .
1 5194 | 5130 | 5351 | 5484 | 538 | 5504 | 5300 | 5451 | 4492
34
; 2 5166 ﬁ.l—.ﬂ’ﬂ 5207 | 5534 | 5429 | 5395 | 5275 | 5419 | 46.19
Height o g \
o’ |
o) 30 | 8179 | siky | 5268 | 5533 | 5501 | 5366 | 5165 | 5433 | 4656
r AW o |
4 s1.92| 5283 | 5289 | 5525 | 5475 | 5491 | 5200 | sa62 | 4s.02
£ Fre “
r‘-; - y It i
Average height (mm.} | 51.83 | 51.77 [ 5281 __*'5’55,39 5448 | 5439 | 5235 | 5441 | 45.67
f v I =
Bulk Specific Gravity | 2.309 | 2360 2329 —,@9? 2318 | 2274 | 2427 | 2407 | 2405
_“j_.., - ,,’;.J,‘JJ
Termination cycle | 10,000 | 10,000 | 10,000 | 10,000 | 10,000 | 10,000 | 10,000 | - | 10,000
rd
Accumulated |~ =¥
;jm 21,574 | 17.393 | 17,568 | 11,353 | éﬁllﬁ 38,228 - 16,061
microstain = S
. 4l
Flow point (cycle) | - - - - -9 - - - -
Microstrain
i) flow point
1.7 p iz 1.7 1.8 L1 03 3k s 1.6
Average pennanent
microstrain per cycle 2 l 3
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Location | 3196 M.092+400 - 0924600 3N 1304400 - 1304200 33 N 1414850 - 1414650
Specimen
Samples | IC 4B s4 | 2B™ | 3B 4B | 1A™ | 1B ac
: 1 99.37 | 9924 | 9982 | 9341 3OS | U3IR6 | 9442 | M6 | W34
Driameter
{mm.)
2 QR.6E | 9902 | 9931 9421 93.90 93.79 9417 043K 9. 10
Average diameter
90.03 | 9908 | 9957 ,‘.ﬂ.’h‘v'[ 93.97 9353 94,30 0427 04,22
{mm.} ”
1 51.58.( 5339 | 4624 | 5422 [ 5136 | 5157 | 5639 | 5374 | 55.23
EA
2 2 5180+ S,s'lr.ﬂ’l 45.34 53.86 | 51491 52.26 56.39 53.70 55.23
Height v o \
” |
(i) 3 |.8976 {5361 | 4632 | 5297 | 52.65 | 5327 | 5646 | 54.90 | 5429
ViV O
stad| s | dgan |
4 5141 53.47 - d6dl 33.61 51.82 518K 56.36 55.11 54.50
rd Fy" y ,
r‘-; - y It i
Average height (mm.} | 5189 | 53.72 | 46,08 __”'3’53,?? 5194 | 52.25 S6.40 54.36 5481
f v I =
Bulk Specific Gravity | 2398 | 2370 2406 | 2381 | 2404 | 2463 | 2466 | 2403
_“j_.., . ,,’;.J,‘JJ
Termination cycle | 10,000 10;@32_-; 10000 | = | 10,000 [ 10000 | - | 10,000 | 10,000
rd
Accumulated |- = %-
JIT239 7743 | 14,550 = 6546 | 3349 N 29,571 | 22,963
microstain = S
; 4l
Flow point {cycle) | - - - - - - - 7,045 -
Microstrain
- : - £ - ! - |2asm| -
i) flow point
1.1 0.8 1.5 = 1.7 0.8 & 30 23
Average pennanent

microstrain per cycle
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Location | 33 nU.274+100 - 273+900 34 0194000 - 019+200 36 Nu.042+700 -042+500
Specimen
Samples | 3A 3C ac 4A 4B sc | 20" | 3C ac
: 1 9392 | w4l 9419 | 93 %1 GR.EG | 9400 | 9347 | 9367 | YEIE
Driameter
{mm.)
2 9295 | 9325 O (K 9359 93.37 .02 Q386 93.74 93.9%
Average diameter
9344 | 9368 | 9404 Y3 85 93.62 a4.01 Q367 93.71 Q3.5
{mm.}
1 52200 5222 | 5149 | 5398 5400 | 5461 | 56.70 | 5446 | 5503
2 2 5138 52‘3.3 51..1"3 54.73 53.93 54.03 S6.81 55.13 .56
Height 7 \
{mm.) > 4 ; }
3 212 A 3315 | 5248 4 S1.O7 | 5407 | 5364 | 5660 | S3MN | 3463
4 5322/ 5304 | 5180 | 5348 | 5472 | 5396 | 5618 | 54.24 | 54.87
F . f ' A ‘,{L{_ |
Average height (mm.} | 52.23 5269 1 5171 _*1"',:53,?'-2 54.21 54,046 56.57 54.45 54.77
Bulk Specific Gravity | 2456 | 24500 | 2445 | 2534 | 2544 | 2535 | 2535 | 2450
TS 2208
Termination cycle | 10,000 | 10,000 | 10,000 | 10,000 | 10,000 | 10000 | - | 10,000 | 10,000
Accumulated | . = , , :
\ }51]‘?3— JRES6 | 47859 | 15,695 | 10,182 :’]Q,[I'Hl - 17510 | 20,149
microstain = -
. |
Flow point {cyvele) 6,202 | 3963 | 5070 - -1 - - - -
Microstrain
34,3660 | 18,3727 32,972 - = 4 B = =
i) flow point
35 ERY 4.8 16 10 1.0 - 18 2.0
Average pennanent
microstrain per cycle 4 l 2




A15R0N 11 HEMINARDUAIAIMAIUNIUADNTYUAINIT (D)

198

Location | 304 10.021+000 - 020+800 | 318 NW.005+800 - 006+000 | 4 MU.047+800 - 047+600
Specimen
Samples | 1A IC 3B 3A 3B s1 1C 3C S5
: 1 G476 | Y3OG | 9423 | 9336 | 9325 | 9324 | GHU4 | UHBD | YRRG
Driameter
{mm.)
2 9444 | 9409 | 9430 | 934% | 9332 | 9308 | 9898 | 9923 | 9K.95
Average diameter
94.60 | 9403 | 9427 | 9342 | 9329 | 9316 | 9896 | 99.02 | 9K9I
{mm.} ”
1 57.56. | 57.26 | 5664 | 53328 | 5355 | 5059 | 5564 | 5534 | 5459
34
Height 2 57.02¢ x;}.tiﬂ 559{ 5344 | 5411 | 5120 | 55.15 | 54.55 | 59.1%
" 4 |
(i) 3 |.8620 {5754 | 5610 | 5342 | 5446 | 5129 | 5479 | 5532 | sks4
AW i DOREE
4 5691/] 5695 | 5661 | 5343 | 5387 | 5096 | 5513 | s6.89 | 57.44
r‘-; - y It i
Average height (mm.) | 5692 | 5721 | 5630 | 5339 | 5400 | 5101 | 5518 | 5553 | 5851
f v I =
Bulk Specific Gravity | 2.532 | 2.53% | 2.53% —3;9? 2270 | 2280 | 2378 | 2.381 | 2.367
etss ,,’;.J,‘JJ
Termination cycle | 10,000 | 10,000 | 10,000 | 10,000 | 10,000 | 10,000 | 10,000 | - | 10,000
y i
Accumulated |~ =¥
|| 15977 | 16,682 | 34266 | 9.226 | 6638 | 10.819 | 5025 - 5,804
microstain e =
. {l
Flow point (cycle) | - - - - -9 - - - -
Microstrain
i) flow point
1.6 1.7 34 0.9 0.7 1.1 .5 = 0.6
Average pennanent

microstrain per cycle
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Location | 4 N.251+800 - 2524000 43134900 - 314+100 41 MU080+200 - OR0--000
Specimen
Samples | 1B 4A 5C 1C 3B ac ac | sIN* | s3
2 1 GU.24 | URHS LHE.EH) LHE.EH) PR G0 GH.65 LM .24
Driameter
{mm.)
2 G020 | 9566 | 9R.TT .53 G.94 0937 QR.95 9R.90 901
Average diameter
9022 | 9576 | 9E.Ed ‘.‘JR .02 9923 GH.ED G40 .13
{mm.} '
1 SL48 | 5210 | 5502 | 5585 (5752 | 56.72 | 54.07 | 5560 | 53.06
34
2 2 5240+ -5233.‘) 55.!1[ 55.75 5731 55.53 5244 54 KK 53.59
Height “ o \
o’ |
(i) 3 |.8150 5373 | 5471 | 5668 | 5785 | 5499 | 5264 | 5426 | 52.94
VAW W o DOREET
4441 == |
4 51.534 53.54 | 5513 S6.6d 5715 56.95 5345 55.79 52.17
rdv W K o~
r‘-; - y It i
Average height (mm.} | 51.73 | 5294 | 5521 __*‘5’5&,?3 5746 | 56.05 53.15 55.13 53.00
f v I =
Bulk Specific Gravity | 2.530 | 2.505— 2493 | 2411 | 2394 | 2493 | 2442 | 2493
_“j_.., i ,,’;.J,‘JJ
Termination cycle | 10,000 | 10,000 | 10,000 | 10,000 | 10,000 | 10,000 | 10,000 | - | 10,000
rd
Accumulated |~ =¥
;jﬁ,’?ﬁﬂ 13,52 | 9283 | BI71 | 11,538 | 19,,?54 12,745 - 11,303
microstain = e
. il
Flow point (cycle) | - - - - -9 - - - -
Microstrain
i) flow point
26 1.4 0.9 0.4 1.2 1.1 1.3 = 1.1
Average pennanent
microstrain per cycle 2 l I
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Location | 41 Mu127+900-127+700 | 41 nu.139+900 - 139+700
Specimen

Samples | 1C ac 54 1B B ac
) 1 99.10 | 9859 | 9890 | 9925 | 9898 | 9859
Driameter
(mm.) 2 984T | 9954 | 9905 | 9925 | 99.00 | 98.60

Average diameter

{mm.}

OK.99 | 9907 | 9RO

,96/)5/ 9899 | 9%.60

> 4

52395378 55,6_9

3240|5405 | 52.64

Height

5286 | 5333 | 5341

{mm.)

(5326 | 3366 | 54.55

S2.65 | 54.55 | 53.80

Average height (mm.)

I
;;z,gq 53.90 | 53.60
L

Bulk Specific Gravity

r A
A7 .
2.487 /2.4,9;,—_72%1 3
) 4t

e

2470 | 2464

Termination cycle

10,000 | 10,000} 10,000

10,000 | 10,000 | 10,000

i y-
! 1o
Accumulated |~ ot 7
| T60s | 5154 | 16621 | 13.268 | 17,057 | 15.163
microstain = C
i) 4l

Flow point {cycle)

Microstrain

i flow point

Average pennanent

0.8 (L5 1.7,

13,0707, | a5,

microstrain per cyele '
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Mass of {(gm.) %o Asphalt
Location Condition

Mixer Aggreigate Asphalt by Weight
1 NU313+4050 -312+850 | Non Bleeding | 2255.3 2134 1213 57
Bleeding - - - -
1 AU.357+000 - 357+200 | Non Bleeding |  1850.6 17597 90.9 52
Bleeding 19413 1838.5 102.8 56
11144394000 - 4394200 | Non Bleeding | 10115 957.1 544 57
Bleeding 1#};{/ 1886.4 113.3 6.0
1 NI1485+000 - 485+200 | Non Bleeding 52351.4"’*"‘2_,-4223.5 1229 55
_ Blowding | | - = ; :
1 A1.739+000 - 738+800 )ld@émg hmu 1683.5 §0.7 4%
PR - - -
11 N.O77+000 - 077+200 n ﬁﬁ,ﬂﬂ,&g: E i_?_l&.g 1626.1 90.1 55
Pt |- : : :
11 190094700 - 094+500 &oﬁ%ﬂiﬁgl": 23%9?J 2370.9 1188 50
U Bieding | = ] - - -
101 74154500 -415+300 | Non Bleeding | 25739 | 24644 109.5 a4
Blocding e ) ; ]
2 MLIS6+000 - 1554800 | Non Blesding | 24087 | 2270 138.7 6.1
\_\é Bleeding - _{, = =
21 nu,:mmu:--:m%‘ Non Bleeding | 2541 zqng 121.6 5.0
| Bleeding - - - -
23 MIL130+100 - 1294900 | Non Bleeding |  2285.7 21472 138.5 6.5
- Bleeding | ) /) < - o - -
23 NIL.288+150 ~288+350 | Non Bléeding | 24106 22359 1747 73
\ QU9 Blegding | : ~ 0 :
201 11.204+100 - 2034900 | Non Bleeding 2374.6' 2254.% 19y 53
Bleeding - - = -
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M3uN a1 sansnaaeunniinuonaemlad (AD)

Mass of {gm.) Y Asphalt
Location Condition )
Mixer Aggretgate Asphalt by Weight
205 ML3314350 -331+150 | Non Bleeding | 23049 21806 124.3 3.7
Bleeding - - - -
214 ML004+000 - 0044200 | Non Bleeding 1396.6 12928 103.% %0
Bleeding 129 1159 106 wd
218 ML042+000 - 041+800 | Non Bleeding | 2 ﬂl}ﬁ 19627 1433 72
Bleeding / /, - - -
2169 10154800 - 016+000 | Non Bleeding | 25307 | 24048 125.9 5.2
- -
o~ ’ I ] -. - -
1 NUZRO9+500 - 2894700 P ;J&dmg \] 538.8 1471.6 67.2 4.6
| Blesding || | - - : :
f ;r ; 4
117 ML012+200 - 0124400 | Non ceding | 2K76.7 27382 138.5 5.1

] 917.9 484 3.3

5,
P

o “
122 nu,mmlm-mmmu/( m,(a ing zy)JsA | 2295 1.4 49

P/Enﬁ:‘.mg:-» e - - -

309 N1L0104900 - 010+700 | Non Bleeding | 24827, | 233%6 144.1 62
347 M007+800 - 0084000 | Non Bleeding | 21962 | - 2100.6 95.6 4.6
| Bl |- A L) : :

3001 ma001+700 - lm% MNon Bleeding 20K2 Im_.;—J ¥5.5 4.3
| Bleeding . 41 - -

3111 01 1-+400 - 0114200 | Non Bleeding 176049 16587 102.2 6.2
Bleding™|q /) £ 14 | = <) 7 - - -

3196 N11.092+400% 0924600 | Non Bléeding | = 19515 “igsz9 Y 9se 53
Bleeding. | . - . y & -

3 1111304400 - 1304200 | Non Bleeding |0 2536.1 24077 1084 53

Bleading - - - -




M3uN a1 sansnaaeunniinuonaemlad (AD)

Mass of {gm.) Y Asphalt
Location Condition

Mixer Aggretgate Asphalt by Weight
33 ML1414850 -1414650 | Non Bleeding - - - -
Bleeding 23174 A LN | 121.3 5.5
33 NL274+100 - 273+900 | Nen Bleeding - - - -
Bleeding 22977 2175.4 122.3 5.6
34 N.019+000 - 019+200 | Non Bleeding | ]mi}ﬂ 4 16941 1239 1.3
Bleeding -’{ /. - : -
36 NIL042+700 - 042+500 | Non Bleeding |k79,‘3"’4%-1733,3 96.5 5.4
- h‘lg ?352.1’! _l".-'i4.9 977 5.6
304 N3L02 10 - 020+K040 Mj}é]ﬁg \ - - - -
Bl)éjj,ig' 1. %293.1 2161.4 1317 6.1
318 NLO05+800 - 00 n ;ﬁﬁéﬁv K lguq.n 1620.% %32 5.1
Blogting |+ : : -
4 P04 T+R00 - 04T+000 j’NJE%ﬂ;n\g‘ F I%.; 1726.3 77 4.5
Bigeding | = ] - - -
41 2514800-2524000 | Non Bleeding | 23745, | 22007 1248 55
E!leé&i;l;;(:_ i::': g - - -
47103134900 - 314+100 | Non Bleeding | 20530 | 19415 116 57
A | Breeding s v i i
A1 MILOR0-+200 - :}m%‘ Mon Bleeding 2135 Z}IE:I;:J 121.6 6.0
| Bleeding - 4 - -
41 N 127+500 - 1274700 | Non Bleeding 19338 18¥13.4 12004 (X1
 Bleeding [ 10507 ¢| | ~—9¥as 66.2 67
41 N1394900 ~139+700 | Non Bléeding | 19741 C18814 927 49
Bleading 1893, 967 5.1

19897
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A3 1N ¥1 WS uNeuA R AsA 1D WIS NI TUL I NAR Y

nFeufsuneanisnaaay wad1aAunde Sig. apUmsnageuai
A B 0.032 0.019 ANNT B
A g 0.00% 0.964 A linandann ©
A 5 0.033 0.037 AN S
B C 0,024 0.154 B livandann ©
B S 0.001 1.000 B hinanananns
C 5 0.025 0.209 ¢ linana1a9n s
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1 0.025 0.430 1
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HpduAuRGe  Sig ajUninaaaudnio

funznunnsn
Viaumauu  Waweahnoma Haumanudoada hivandanildu
) 0.019 0.990 e
F89d0 g1anAIN
HlAusauumsuonds Wavmauusoade hiuanaannildy
. 0.019 0.9%% ) .
YDA TUHAN SIUUNISUENG B AT TUHEAL
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ATUHaN VBIATUHAY
Tndseouan Hauoanuioads liuanaenlnd
0.125 (185
FROUAN
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) 0.000 1.000 ) )
1 VDA TUHE YIUUMITUOAFINB AT TMHA
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: 0.087 0.000 1
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0.105 0316
TULAN
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B 1 0.087 0.013 ) v &
AFLENET AN WINATINTUENAIVD A TN
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0.106 0322 ,
uanA 190 Indsoouan
LN Tndsenuan nanondvasd e liandann
: 0.018 1.000
VDI IUH Infsommn

WY A1 sig. BN 0.05 uamahannaehiuandanu

13199 33 nfisgisusmasarwaximngndnunaminuanusinn

ATINATIU

aplminaaaudun g

Welch

mmaman/Finweswsn 3aguhiflanuandis

WBEHE: 1 sig. BN 005 uams TR Tiuanma i

A5 1N ¥4 u5oumouaumananesnmATIAMUIINENARDY

MINATDY F Sig. aplminaasudunio
Between Groups 1.81% 0.148  dunfvusauuIminaadou 4 nau lifianuuandn

WY A1 sig. uaza1 F Iawnnd 0.05 uaaanaunhe liuanaianu
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nnM UM UGy, 279 0692  lilngndannminendiuel
Ay
ThaToonan Fauonuumsusndrvead Han
-3,070.429 0.104 o
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ADT  HEVY THICK  SER  SUR  BULK ST Kl MED D PA
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_VEH _AC _AGE _AGE
ADT 1
HEVY _VEH 0.45 1
THICK_AC 0.27
SER_AGE 0.14
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sr 0.21
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Ly -0.14 : 17 039 -0.51 0.25 053 1
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| T RUT1 RUT2 RUT3 RUT4 RUTS
0.00
ADT
(0.09)
0.01 0.16 0.01 0.02 0.02 0.02
(HEVY_VEH) % (SUR_AGE)
13.26} (5.92} (6.32) {681} (7.06) {7.02)
-0.01
THICK_AC
(0.46)
S| -0 001
SER_AGE -
A1.30Y i (1.10% {071}
- 0.03
BULK 9}
o (14 {u.m}
08 0,08 0.9 -0.11
ST F 4 -
; m.ﬁﬂ'\ & (.0n  (1.3%) (1.60)
. -
003 -0.00 -0.00
FL )
"§1 34) —’[ntu} (0.08)
P 003 —3.24 .17 -0.22
M50 j
'”*fﬁlzl :&53} (1.02) (1.59)
037 a3 oy 040 0.40 0.41
PD A £
T (266) (44T)(d54) T (537 (524) (5.44)
-0.05 -
PA
(0.54)
105 -3.74 0.42 0.65 0.56 0.345 0.54
CONST
(338} (1.1 (0.19) {1.63) (169} i(1.58) {1.65)
N 33 s 33 35 35 33 35
R 0.38 0.4 0577 0.77 0.76 0.76 0.76
Adjust R 0.29 0.3% 0.72 0.73 0.73 0.74 0.74
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-1.43 -0.31 .29
THICK_AC
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-0.13 (L1
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.31
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FL
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281 2.74 3.05
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0.15
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(0.22)
{13 -59.16 -39.73 .47 -27.31 -44.77 -5.14
CONST
{0.08) {205) (1.51) (1L75) (.94 {1.50) (1.7
N 70 70 70 70 70 70 70
LLEO) 24.26 =242 <2426 <24.26 =24 26 =24.26 <2426
LLIC) 2350 -23 ) <2300 =235 =23 5 =23.90 -23.90
LL{ S 1839 <118 993 -11.04 -8.39 -12.02 875
p‘ (.24 0.54 0.59 .51 {160 0.50 0.59
Corrected o . 0.0 (.25 0.30 0,30 (.45 0.34 047
% Correct 62 %6 %571 HK.57 ®0.00 04,240 RBi.57 HK.57
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0.01
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(0.04)
0.01
THICK_AC
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-0.01
SER_AGE
(0.14)
0.05
SUR_AGE
(0.43)
-1.%1
BULK
(0.27)
.60 -0.74
ST
(esy {1.27}
. 0.07 013 4016 .16 -0.20
(.74} {1.21} (1.5%) {1.60) (1.76}
1.69 0.57 1.83
M50
{131)  {0.58) (1.72)
0.41 0.53
rD
{0.62) (0.95)
0.22 -0.03
PA
(0.4%) (0.07)
-85 382 -0.43 0.75 0.5% 0.12 0.31
CONST
(150 | 4029) /) 00049} | <1026y ) <04 (0.08)  (0.18)
N 70 70 70 0 70 70 70
LL{) -24.26 <2426 <2426 <24.26 <2426 <2426 <2426
LL©) 2250 | (22500 | 2250 | 2250 - 22500\ 2250 0 2250
LL{ S 2149 <2020 -1971  -198%  -1988  -1942  -20.74
p’ 0.11 0.17 0.23 0.1% 0.1% 0.20 0.15
Corrected p° -0.13 .12 0.02 0.02 0.06 0.04 0.02
Y Correct G286 (8.57 T1.43 028G G286 GH.57 6857
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1 T LC1 LC2 LC3 LC4 LCS
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ADT
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-0.44 .39
HEVY_VEH
(1.63) (1.78)
-0.04 0.22
THICK_AC
(0.27) (1.41)
0.06
SER_AGE
(.54}
0:29 0.21 (.22 (.25 0.14 0.12
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(1.76) (164} {1.75) {1.5%) (1.19) (0.47}
286
BULK
(0.32)
-01.41 1.32 0.5%
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-1.10 -1.40 -1.43
PD
{t4n (2.24} {2.33)
0.15
PA
(0.25)
-16% -8.62 -0.61 .36 -4.14 -2.74 -4.60
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o’ 0.30 0.36 0.32 0.32 0.28 0.21 0.32
Corrected p° 0.05 0.07 0.11 0.15 0.12 0.04 0.15
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SUR_AGE
(.16} (1.12}
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.39 .16
ST
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FL
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031 024
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PrD
{1.24) (0.15)
011
PA
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-1.76 -26.69 -4.05 282 22.12 -2.66 -1.56
COMNST
(0.96) {162) (1.40) (203) {1.45) (1.76) (1.02)
N 70 70 70 70 70 70 70
LL{O) =24.26 =24.26 <2426 <2426 =24.26 =24 26 <2426
LL{C) 2433 -24.25 2425 2475 2425 =24.25 2425
LL{ S -1750 2222 <1846 19.21 2076 <2049 1899
o’ 0.2% 0.08 0.24 0.21 0.14 0.16 0.22
Corrected p* 0.03 .20 0.03 0.04 0.2 -0.01 0.05
% Correct 65.71 57.14 68.57 6571 6286 GH.5T H2.H6
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I T cCl cC2 CC3 CCq CCs
0.10 0.08 0.05
ADT
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-0.10
HEVY_VEH
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-0.20 -0.50 -0.45 .36 -0.20
THICK_AC
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(0.91)
015 0.16 0.10
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L1.06) (0.79} (089}
822
BULK
(.43}
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ST
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L 30 0.63 (LG5 (.42 0,29
{191} {2.02) {2.09) (1.92) (2.02}
7%2 228 2.9% 3.28
M350
{1.79) (.14} (1.70) (2.21)
oD -137 -2.37 233 2.33 -0.76
{rTh {2.00% {2.14) (2.49) (1.52}
0.30
PA
(0.51)
0:62 -23.55 -4.08 -3.66 1.78 0.85 -4.51
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N 70 70 70 70 70 70 70
LL{) -24.26 <2426 <2426 <24.26 -24.26 -24.26 <2426
LLIQ) 1995 -19.95 1995 19,95 ~19.95 “19.95 -19.95
LL{ S 7.1 <1454 -1072 0 -11.86 -13.69  -17.44  -15.24
o’ 0.29 0.40 0.56 0.51 0.44 0.28 0.40
Corrected p° 0.05 011 0.27 0.31 0.27 0.12 0.21
% Correct 74.29 77.14 88.57 85.71 %0.00 0.00 77.14
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ADT
(1.34) (1.23)
-0.16
HEVY_VEH
{0.87)
-0.03 -0.01
THICK_AC
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0.10 0.10 0.09 0.09
SER_AGE
L1.18) (1.29) (1.33} {117}
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BULK
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ST
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0.5% 5.8 .31
FL
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rD
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PA
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CONST
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LL{) -24.26 <2426 <2426 <24.26 <2426 -24.26 <2426
LL{CY 2356 -23.50 <2356 -23.56 -23.56 =23.56 -23.50
LL{ S 2085 <1036 <1036 -1469 2021 <2103 2127
pt 0.14 0.57 0.57 0.39 0.17 0.13 0.12
Corrected p° -0.11 0.29 0.24 0.19 0.00 0.01 0.00
Y Correct G286 G143 u1.43 HIH0 7714 65.71 H2.HG

iy i lusduosading oy o



226

-l'il: & -l'il: & = r = = B =y
AT N W9 !.FJJU‘TI’IE’Iﬂﬂﬂiﬁﬂﬂ"l‘jﬂ1u1ﬂﬁﬂ"lﬂNﬂﬂ1ﬁitﬁ71ﬂﬁﬂ1ﬂﬂ'}ﬂ1wﬂ1jﬁ"ﬂ NUTNTHHINT

H. o= |
HluArmaviganou

HuvMaed

| T RAV1 RAV2 RAVE RAVY RAVS
.21 0.1% 0.17 .12 0.16 0.14
ADT
{1.59) (1.76) (2.01) {2.23) (2.1%) (2.10)
-0.03 012
HEVY_VEH
(0.14) {0.69)
-0.16 0.05 .11
THICK_AC
(0.91) (0.65) (0.75)
0.07 -(1.30
SER_AGE
(L84 {148}
{39 =[.55 .27 -(1.249 =(),24
SUR_AGE
i1.50) (1.51} {1.44) (1.51} {1.39)
1,44
BULK
{0.66)
0.07
ST
{12)
.00 -0.02 004
FL
{03) i0.23) (0.%0)
1.9% -0.0% 0.22
M50
{0.78) {0.07} 022
.57 -0.27
PD
{077 {034}
0.56 0.36
PA
(1.24) (0.6%)
-1 $.94 -3.07 -1.13 -2.63 -0.53 -2.17
CONST
{0.53) {05a) (070} (0CT0) {1.67) (0.46) (1.55)
N 70 70 70 70 70 70 70
LLALY =24 26 <2426 <2426 <24.26 =24 26 =242 <2426
LLIC) 2094 -20.94 2094 -20.94 2094 =20.94 -200.94
LL( £ 1551 <1938 <1524 <1596 -17.51 -S89 <1623
p‘ 0036 0.20 0.37 (.34 0,24 0.35 033
Corrected p° 011 009 0.4 018 .16 0.1% 0.17
% Correct 71.43 7429 7429 7429 77.14 74.29 74,29
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I T POTI rOT2 POT3 POT4 POTS
0.23 0.11 0.16 0.15
ADT
(1.16) (1.27) (1.33)  (1.33)
0.79 0.92 0.71 0.67 0.72 0.66
HEVY_VEH
(1.61) {1.59) {1.75) (1.97) (1.7%) {1.46)
0.07
THICK_AC
{0.30)
-4.34 066
SER_AGE
(0.23) {0.5%)
4.57 0.23
SUR_AGE
L1.00) (.11}
BULK
{190 <149
ST
(068)  (1.07)
(b0
FL
57}
032
M350
(0.15)
-4.60 -3.43 -5.25
rD
{147 {1.46} {1.20)
118 1.66
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(1.45) (1.36)
-13.86 346 4.55 -10.07 -7.91 -11.13 -8.07
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(1.67) (0:35) (0.75) | ~(1:39) {2.15) (1.89) (197
N 70 70 70 70 70 70 70
LL{) -24.26 -24.26 <2426 =24.26 -24.26 -24.26 <2420
LL(C) 1244 -12.44 <1244 <1244 -12.44 1244 -1244
LL{ S -6.56 -8.%4 -6.20 -5.81 -7.84 -7.25 -7.67
o’ 0.73 0.66 0.74 0.76 0.68 0.70 0.68
Corrected p* 0.48 0.31 0.5% 0.60 0.55 0.54 0.52
%% Correct G4.29 £8.57 94.29 94.29 G429 G4.29 94.29
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| T ROL1 ROL2 ROL3 ROL4 ROLS
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ADT
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-0.17 -0L.05
HEVY_VEH
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-0.02
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(.30
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003 0.10
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LL{ S 22277 <1791 -1902 <1989 2025 <2073 <2041
o’ 0.0% 0.26 0.21 018 017 015 016
Corrected o . <019 <103 -0.04 0.02 0,00 0.2 -0.01
94 Correct 65.71 71.43 64,57 60,00 6286 60,00 G0L00
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