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Abstract

Segregation in asphalt concrete pavements is a construction-related problem that has been of concern
for many years. However, no quantitative methods to assess segregation are found in any standard
specifications. This report shows the progress of a research project to develop an expedient test for
segregation. Nuclear density measurements were evaluated as possible indicators of segregation. Two
spreadsheet-based programs, MBITSEG] and MBITSEG2, were developed to perform statistical tests
to access the presence of segregation based on differences in density measurements. With this
approach, the presence of segregation can be expediently detected and the paving operation can be
adjusted. To verify and calibrate the expedient test, seven test sites were selected exhibitin g various
types and degrees of segregation. Nuclear density measurements, laboratory density measurements
and aggregate gradation tests were made at these sites and statistical patterns were analyzed using the
programs. Results indicated that the observed trends for air-dry laboratory density and the percent
passing No.4 and No.8 sieves are generally similar to those for nuclear measured density. Regression
analyses show that nuclear-measured density values are not strongly correlated to lab values, but one-

minute nuciear density measurements correlate most closely with air-dry lab density measurements
for the surface course.

Key Words : segregation, nuclear density, asphalt pavements, statistical methods,
quality control, bituminous mixtures




Nuclear Density Grid Analysis



AYiN3 viva

- - = - - - sa19Jo 9
- - - - - - sisa) | paited
= - - - - - 1591 Adn|
abpg abp3
4S8OUBIBYIP UWWIN|0D JUEIYIDIS --> ou vZel | e'szk | voel | oeer | ziel | rogs ‘
EIEL 08zl | 98zl 692} 98l 9'eel g
Lozl 0¢El L'LEL S IEL 6°'LEl 962l ¢
ozek | ezt | gcet | vezr | 98z | sugl 4
Sjdures wopues € sialF (wopued ) | ezt | zgzr | 61et | olel GZEL | §'L2) §
©/%p pojebaibes SiduEXe SIolT (adwexa) [“gocy | ozer | ezzr | seer | veer | Zrer °
moy
‘mojaq Ao) e ssaJd o ‘elep Jajig H 18310 H [ 9 ) ™ e z i uuinjon
wisjgasd mau e Joj BupAieAs siesi) Mojaq pub Ui senfeA Jun painsesw Joyug
(96/z1/¢ pajepdn) I xx a|dues ybiam un Jeapnu “uiw || :uonduasaqg
96/Z1/8 | -91eq
AC PIO | uoheaon

g66) Alnp
HIopA 4L

9JU3||32XJ JO JBIBD aIeasay JUBWAARA - AJISISAIUN 9)e}S UEBIYoIN
Joayspealdg sisAfeuy uoneBaibag juswaned

SX L XXpjosg



S1EIS WA uUn

%LET %SZC %91L'T %LL2 %C9'l %86’ %LV %G} JBA JO "J20]
LSS00°E 0262 808'c 51T 6112 652 Pot's 6.6°) ‘A9d 'PIS
%812 Ge8'e ¢0'0El 200t 68'6Z1 |26'82) |eS'0El  {ee0Ek |20'6ZL |Zg0EL  |ebeieAy
%¥0'C 2l9¢C €L°0€E} AN 6'sZ! L0t 9¢El LlEl 2'0gl I
%c0'v BEL'S £8'2¢1 £lel 0'get 9821 69cL 98kl g'eel [4
%Pl ¥oz'e LE'OEL 1921 0zTEL LLEL S'LEL 61l 9'62l €
%16} v6r'e 82°0¢! ozcel 6921 9'tel |'621 g8cl SlEl v
%06°1L 1312] A Gg'6Cl G9Z1 [A:14} 6'LEL oLel S2el 8421 S
%91 cle’l SZT'lEl g0l Geel 6121 S'EEl L'LEL LIEL 9
Moy
uojhelieA uoneiaaq 9 S 14 £ [4 i uwnod
jojjecn piepuels abelaay
10109 £ xx ajdwes Jybrem jiun seefonu "uit || suondussaqg
1®.3D 96/¢1/8 | ‘91ed
abeJany mojeg pue 8aoqy J0j0D [ hm_oo 2Z P10 | :uonesoy

9661 2unr JIom "4 'L

SN IXXA10L2

82U8|{a9X3 JO 13Jud)) YIIeasaYy JUsWaAR - AJISIaAlUf) ejels uebiysiy

jeayspealds sisjeuy uonebaibBag Jusweaed



ydesg waun

wibjem yun

1113

Sl

1743

sel

ocl

SEl

yBraps Bun

011

Skl

1143

yBiem Jun

oel

Sel

wmenu

STl

uwnos

Mol

yBiapm Jun

L xx gydwes ‘Jybiem jiun seeponu ‘unw | :uonduaseg

S IXXA0L2

962t/ :aEg
2Z2PI0  :uoneloT




Bjeq PIS

00’} 2.6°0 ve6’0 ¥06°0 G040 £99°0 S9.°) 6590 '‘A3Q PIS
or6'0 joo’o 000 20'0- LEO- L0 0E’0 ¢ED- lZ0 abesany
6880 ¥Z'0 6.0 FA N B €00 6L°L 9s'0 £20 3
oLy €L0- £¥0 290 FA g ¥0'L- 0g'e- 61} [4
¥§L0 Lo oe’L- 990 9c'0 6¥°0 £90 1400 €
0£8°0 60°0 990 yo'L- 6Lt €0 FAd iy 6¥'0 14
L1280 eLo- L 190~ £9°0 £€0 £8°0 vL0- S
9c9'0 (B-201] 90 £8°0 L0 oLl 9g0 9g'0 9
MOy
uopeirag 9 S 14 £ [4 4 LHuUnjon
piepuels abessay SonjeA pazipiepue)s
. 10[09) L xx eydwes Jybrem yiun seepnu ui || :uondussaqg
Jeal 9672i/8 | :eeq
ebeiany mojag pue sA0qQYy J0j0D) mﬂ.ﬂ%ﬂ 2P0 | :uoneaoq
22u8189X3 JO 18jua) Ydleasay Jualaaed - AJIsIeAlun ole)s uebiyaiw

9661 sunr HIOM "J 'L

jeayspeaidg sisiie

SIX'IXXAT0LE

uy uojjeBaiBag Juoweaeyg



pezipaEpUE)S

WBjam un

uwnjo2

san|eA pazipiepuejs

pezIpiEpUE}S

wBjam un

uwnjoa

sanjep pazipiepuels

S IXXA0LZ

L XX eydwies ‘Wybiem pun jeeponu “uw ¢ :uonduaseq

96/21/8  :ajeq
/2P0 :uopeson




VAONY

_ ou [0 | ¢ wasemaq 68E966'GLE ‘lejod
PSL'6 o€ Z991E€9°Z6Z SUWNIOD UIYNM
186G68/.°0 PSSEEST PIZBLYO S99 S CCZLPTE'EC  iSUWNjoY usamiaq
qoid 24 E| SJUBLIEA w bs wng

£L20°6 L95+00°E A Blep |Ie

975'8S 488°E wins

€88°L 808°C 6200 L0~ Gg'6¢l 9

viEL SKLe 91Z’l oL 26'8¢l g

Lev'y 124 ¥9Z°0 1S°0 €S0t} 14

1eL9 652 SE80 1670 £6°0EL £

IEL'BZ  pOES 8060 S6°0- LO'6ZL z

8L6°€ 646} 9€9°0 080 ___C80EL l

soueLIeA ewbBis Zvia ueaw puiB obeloay uwnjon

woJy g

BIED UWN|O2 UO JUBLIBA JO SISAleuE AEm-auQ)

JDUI|[9IXJ JO 13)U3D YoIBaSIY JUIWIAR - A}jSIaAluf) 2jeys uebiyoy
Jeayspeasdg sisfjeuy uopebaibag Juawaaey

9661 sunf YIOM 4L

SIX'LXXAT0LZ



Luesaylq
wng

sSo|lojlojojcio o

- N T DD

SUwIN|o

890 80°L
129°1 20T
890 Z9'L o0
801 [41)4 0y'0
8.0 SL0 - 181
60 06°L 820 [4X
9 g ¥ £ suwinjon

3 VW.M_ME..&

1s3) uosuedwod padied s Aayn]

. 29US}|99XJ JO JS)UD YIIeasay juslsAed - AIsu9Asun ojels uebiyomy
9661 dUNt YoM "4 'L J9ayspeaids sisfjeuy uoneBaiBag Juswaaed

SIX'IXXA104Le



51591

OO0 000O0

MmN O

100 SA |0D
9
]
L4
¥£050 84120 £
4660 |0¢s60 z
’ 29610 i

10D A |00
dillgs 9

gk R

s3sa)-}

g

N M Y WnDWw

oy

SIX'IXXAN0.L2



gjo9

Q=10 | ||

bt i=d =0 kot [0 [ =1 [4]
Ol ||| ||«
(e |o|— o)<
=l |Ojv O
O~ O]~

asje} = 0 ‘ann = Jebeiaay aroqgy

9661 aunt YoM 4 'L

99U3|103X3 JO J6JUBD YIIRISIY JUSWIBAR - ASIeAlun) ojels ueBiyoiw
Josyspeasdg sishjeuy uoneBaibag Juswaaed

STIX'IXXaA10L2



AYLIN3 viva

p - = = - - 1s819309
- pu - - - - 8]$9) } paJied
— - — - - - )sa) Aayn)
abp3 abip3
£SaURIAYHIP ULUN{OD Juedyub)s —> ou vk | gzt | voel | veer | s6zL | zEEL 4
vzer | o9z | soet | oz | gz | giz ¢
€LZ1 ) §¢L2V | veeL | o062k | @8zt | ve2l €
ezl | ozzi 1'Zel | 8821 | 6621 | 6IEL v
SjdLuies WopUE. € SJajuF E vzy | eozk | eezL | sezh | zeeL | 68zl §
e4ep pejebaiBes Sfiiexs siea (aidwexd) [“yee | yorr | zozr | seze | vavs | zots 9
. MOy
‘Mojaq Aay e ssaud jo ‘Blep fa)ug A 189 w | 9 S ¥ £ 4 i uwnjosn
wiajqosd mau e sop Buiyfiana ssesn Mofaq pub uf SanjeA Jiun paJnseatu Y IE]
(96/21/¢ pajepdn) XX a|duweg “I4B1aM Jjun Jeajonu ‘uiw L ruonduosaqg
g6/2L/8 | :ajeq
[Z PO | iuopedo
] 966} Ainr BIUBJI2IXT JO 13JUI] YIIeasay juawaaed - A)isiaalun ajeyg uebIyoiy
Hoan 4L jeayspeasds sisAjeuy uonebaibag Juawaaed

sX'xxplose



SIEIS WA lUn

Ylb € %l0'€ %62S  |%99C |%P0T |%0LL (%VEY [%9F'L  {JeAjo ‘YeoD
L0S08V°Y £8g’e Evi9 ose’e ¥89'Z ¥61°C 14 &) £68°L A RIS
%P0t |SC6E 90'6Z} |90'621 LE°221 |S8'6ZL |l9'LEL  2Z62L |le0El  |8'62L |eBessAy
Y%EY'9 ree's | S0'8Zl 9viL gLzl roel el 6621 Zeel ]
%S9'T E6EE | 8221 L2EL 9921 sotl glel gect XA z
%EP’L ove’l | 06'8CL 15 X4 gLzl 1449 T4 8'8cl 14°14 €
%98°¢ 169t | 062! L'621 oect L'eel g'8cl 6'6Z1 6LEl v
%680 6¥l’L | ov'ezZl (T 8'9¢L 6'8¢cl g'6cl cect 68ct S
%96'¢ ree's | srLeel V'EEL ¥ otlL FAL 1A W XA (A48 zoel 9
- Moy
uoljeleA uonelaaq 9 g L4 € (4 i uwmniod
joyeos piepuels abesaay
l10j09 Zxx ejdwes ‘ybrom Jiun seepnu unw | :uonduasag
. deal) 9672im | :9eq
ebesoay mojeg pue aAoqy 40/03( | 10109 | lZpjo | :uopesoq

9661 3uUnr YoM 4 "L

893u9)[39IXJ JO JBJUID YIIBaSaY Jusaaed - AjisiaAluf s1els uebiyon
jaayspeaids sisijeuy uonebaiBag Jusiusaey

STXZXXA10L2



udeiy A Jun

uBjom jjun

M T

yBiam Nun

ulunjoa

g v &

9

1]

Sy
g 0T\ mol
7411 b Moy
.m ott _ ; & § Moy
E4 gmoy

SELK
1] 4%
14

yBiap yun

2xx sydiwes ‘Jybiem Jjun sespony ‘uiw | uondiiosaq
967<ci/8 aeq
ZZ2PIO :uopedo

ST EXXATOLL




eleq pis

00'L 1980 G0s’L 8¥L'0 6650 060 215 8 Zero ‘ABQ 'PIS
9.8°0 00°0 00°0 8e'0- ZL0- 890 S0'0 620 Bl O abesaAy
gES’L XA gt oL ¥o'L 160 6L°0 040 b
1520 62°0- 890 86’0 €0 A LG71- £e'0- 4
(48 A ¥o'o- 6E°0- sen- rL0 100 900~ g0 £
GZe0 000 14 1) 8q’ L~ 890 80°0- 6L°0 €90 L4
9520 S0 ¥ro- 150 ¥0'0- oLo €00 ¥0'0- S
8oLl 0.0 160 0e0 vio 6€0- 16T T 9
Moy
uonelaaq 9 S v £ z b uwinjod
piepuejs abereay S3NjeA pazipiepuels
10j09 Zxx ajdwes Jybiem yun Jeapnu -un || :uondussaq
sealn 96/21/8 | :e1eq
afiviony Mojag pue 8Aoqy JOjoo) a 2Z PIO | tuofjesor

9661 aunf HIOM 4 "L

29ud[|29X3 JO JAJUas) YIleasay JuallaAed -

Ayysiaajun ajeys uebiyay

josyspeasds sishjeuy uoneBaiBag Juawaaed

SI'exXXa10Le



ydeig pis

pPazipiepuels

WYBrem yun

UWIod uunijod

00E- 5
00z~

S § ool

I

8§ oo
0021
ovc

sanjeA pazjpiepuels : sen[eA pazipiepuels

Zxx eidwes ‘Jybiom Jiun Jespnu "uiw | :uopduasaq
96/¢1/8 -ejeq
PO uopelo

SIATXXQT0LZ




VAONY

[ ou (o | ¢warayg 950€29'202 :ejoy
Lv6'BlL H £9912¥'89G suwnjoa ulypm
V8SI9¥Z0  VSSEES'Z 1S9Lt'L 0992 S 68ELOZVEL  :suwnjod usamjaq
goiad S ITE] 4 aouellep ip bg wng

6¥20°02 L0508t v 90'6¢l EjEp ||

PRoELL L9822 wns

128°) 414 £vi9 1897 0L}~ JAXA" 9

gee Ll 0g5e'e 620l lee- gBseL S

e0eL ¥89¢ viL'9 09'¢ i9°lEl 4

Sie'v v6l°2 00 020 lé'6el €

66E°L¥ FEP'O 1691 g1 LE0EL 4

£85°¢ £68°L Pro'0 080 1862l l

aosueurep  ewbis Zviid ueawpwib abelaay uwnjop

wols yiag

BJEP ULUN|O3 uo aoueleA Jo sisAleur Aem-3uQ)

9661 sunr yjopn 4 L

93U?Y|89x3 jo 19)UdD Yoleasay Judwaney - A31s49A1Un eS8 uebiysipy
Joayspeards sisAjeuy uoneBaibag Juawaaey

SIX'TXXA10.L2



KAayn)

0 0 Auaipd

0 0 wng
0 0 g
0 0 G
0 0 L4
0 0 €
0 [4
il

SuwNjoo)

0L72CL 8’6 9
886 ¥e'S g
056 VA S 4 14
99'6 'S (4N 4 97’6 G6'E €
0L7C1 886 056 9z'6 _ [
¥3'6 ¥e'S A d4 S6°E 5 |8
9 S 14 £ suwnja)
e 4 (1 4 06°L 00°€ 08¢ 9
A o 128'S Zr'e A4 o'y S
0E'y 45 Or'e- 0g'L- 08'L- ¥
06'L e or'e- £
00'E 404 0eL- 0L'L Z
05¢C Z0'¥ 08’'L- 090 l
9 S 14 £
1591 nosuedwod paned s Aa)n]
32U2||29X3 JO J8JUIT) 21BaSaY JUBLWIDAE - AJISIGAIUN aje)s ueBiyoiw
066} SUNP MIOAA 4 L jaayspeasds sisfjeuy uopebaiBag Juswased

SIXTXXA10.¢



s)sal]

o0 0000
—0 O+ NO

— N MW

10D 8A O

ied

&

SIX'OXXAN0LE



gjog

£
0
L
a
l
0
L

—Io|o|C|O{O |
Ll [ =23 o8 Rl Rl Lol {7
[=F Lol [l [ [ Lol [ o]
hadl Rk Al (= [=F L2 L
1O [—iOjOo{w|m

as(e} = 0 ‘anJ) =| ¢ aBeloay aaoqy

9661 aunr oM 4L

25Ua|20XJ J0 J3Jua) Ld1easay Juswaaed - AJISISAIUN a)els ueBiyoIN
1oayspeasds sisAjeuy uonebasBag Juawaaed

SIX'eXXq10L2




AYLIN3 V1vad

- - - - - - 15819409
- - - - - - 5]s9} } paited
— — - - - - 1s8] Aayn]
abpg abipg
¢SSOUBIAIP Luinjod ueoljiufiis —> | ou veel | veer | esel | vvelL | elel | gezt F
6'LEl g6zl | Zoel 5621 6'821 ¥'eel ¢
0’621 8°Z¢l ovel £IEl L'6ct olel ¢
g9zl £'SCl 6'6Cl S'6Z1 ¥'6Cl rect 4
Sjoliies wopue! & sisju3 E obzL | ¥szL | ooz | ooer | zver | g8zl g
“I%p pajebaibas eiduexs SRT (adwed) oozt | zier | veze | €220 | rser | gz 9
MOY
‘Mojag Aay b ssaud Jo ‘ejep 1a)ug ~ e8|y _ _ 9 g ~ ¥ £ F 4 I uunjon
wayqosd meu e 1o Bujipfiana siearn mofaq pub Ul senjeA Jiun painseaw 1a)ug
{96/21/., payepdn) gxx sidwes yblam jiun Jeapnu ‘uiw || :uonduasag
96/21/8 | 91eQ
L2 PIO | ‘uoneson

9661 Alnp
HIop "]

JUL[|93xT JO AU YIILISIY JUdWIAR - A)sIaalun ajels uebIyaipy
}9ayspealdg sisAjeuy uonebaibag Juswaneq

SX'exxplolz



$JEiS I IUN

%8¥°'T %¥¥e

£00222° Z9le

—a&hw.m G¥6'c 99'6Z) |99'6¢1

%61°¥ £91'S SZ'0EL
%L0°} c6e’l Socl
%15} 886°L 0g’LelL
%6¥°L g6t ce'8zl
%182 09’ rAN:74
%95°C 60€t | 05621

uoneleA UoyeIARQ
JO a0 plepuelg aberaay

10109
lea|n

abesany mojeg pue eAoqy J0j07) ﬁ 1 10j03 |

%EE'C %Z0€E %Z8'T %281 %802 %8S5°C JBA JO J20D
LLOE 198°€ 6.9 | /A4 A A4 =] R > 'A9Q PIS
00'eZl £6°L21 89°0¢€1 EE'0EL EVLEL 85'8cl abesaAy
1 AAA? L'ETL 6'GEL yel 6LEL g8'ecl }
6'LEL g'6¢cl coel g'6el 6'8¢L L &AN" 4
lo'6z1 8ZEl 0vElL glel L'6Cl gIEl £
9'9¢Z1 £'Gel 6’621 G621 | 414" ¥'ezl 14
ovcl 1 4°TA 09zl 00gl Zvel §'8cl )
9’62l Z'IEL 1'eci 19 XA [ei ] 8'ecl 9
Moy
9 S v £ z ' uwnEd
exx aidwes Jybram pun Jespnu Ui § | :uonduosaq
96721/ | ieleq
LZPIO | :uoyeso

9661 SUNt Jop "4 L

23U8]]90X3 JO J6JUSY) YOILasSay JUILUIARY - b_m__g__.._._ e)e)s uebiyoiy
jeayspeasdg sisfjeuy uonebaiBog Juswaaeg

STXEXXAT0.LZ



ydesy A Jun

JyBjam jjun

uBiem yun

uwnjo?

MOJ

yBiam pun

WyBiam un

£xx sjdwes ybtom jiun sespnu upw | :uopdudsseq
9672 1/B ‘eyeq
2P0 ‘:uopeson

SWEXXA042




Ejeq pIS

oo’} 186°0 Ges6'o 86174 A4 LELD 8p8°0 620°L ‘A9Q PIS

P60 000 000 120~ 12400 (A ¥ A ggo £E0- sbeiaay
S69°) 8to0 g8’0 yo'e- el il 890 o8- b
CEVO 1Al 690 ¥0'0 FAN) G0'0- yeo- 80 [4
1190 150 YA 60 Se’l LS0 FAN Iy 090 £
r66°0 L0 S6°0- GE'}- 2000 s0'0- 80°0- 80°0- 14
8LLL 8t'0- AN ce'lL- 1425 O Ll 9e0- S
20°) S0°0- s0°0- 8’0 8o eL0 69°1L oc'L- 9

Moy
uoneraqg 9 S 14 € [4 i uLLINe)
piepuels obessay senjeA pazipiepuels
10109 _ £xx ajdwes ‘Jyblam yun sesponu ‘uw 1| :uondiJasag
Eu 96721/ | eyeq
abeioay mofag pue 8A0qQy J0j0D @wlwp 22 PO | :uoneaon

9661 aunr JIOM 4 'L

SIXEXXATO0LE

92U8)|99X1 JO J8JUSY) IIBasSaY JUBWISARY - AJISIBAIU) 8}e)S UeBIyoIW
jasyspeaidg sisAjeuy uopeBaiBog Jueweaey



ydesgy pig

uwnjos
MOJ Mol
[}
[
m. m. G MOy 2 m. G Moy
3 m g Moy .m 2 g moy
= LL N
E1 =2
SanjeA pazipIepue)s : sanjep pazipiepuels

£XX gjdites ‘Jybrom jiun sesfonu .&E L uofidussaqg
9672i/8  &jeq
ZEPIO uoHEIOT

SWEXXA0LZ




VAONY

[ ou {0 | &wareyq 9GGShE'EOE 10l
L9270l 0e [99910°80€ :SUWNIOD UYUM
GEGPZBE'Q  PGGEES'T 8L110°L 990°L| G 68888ZE GG :SuwNjod uaamjaq
qouid TTEN] 4 asuelIeA ip bg umng

€18E°0L £00Z22°¢ 9962l ejep e

£09'L9 L1226 wns

8906 LOE LEFO 89'0- 00621 9

Ay 198°¢ §86'C el £6°L21 g

PEG'EL 649'¢ Syo'L 20l B9'0EL t

GE9'g vie'T ¢sP0 190 €€0EL €

214 TeL'T irl'e LLL 153 BA Z

PEE'0L gLee 2oL’} BO'l- 867871 L

aouenep  ewbis ZvHid ueaw pub aBesaAay uwnjon

woJ) 3iq

£]Ep ULINJOD U BoUBLIEA JO SISAlEUR ABM-2UQ

23U2]139X3J JO JAUAD YIILDSIY JUIWAARY ~ ANSISAJUN )els ueBHyaIW
jeayspeasds sisAjeuy uonebaibeg Juswaaey

8661 BUNT HOM "4 'L

STX'EXXAT0.LC



Juaseyg
wng

ojlojo|je o

suwnjon

SEHERIESHIS

oM T W

SUWN|0D

159) uosuedwoo pased sAexn]

29U8|[99XJ JO JAJUID YIILASIY JUIIDAE - A)SIAAIUN 23815 UeBIyaIW

9661 dunl JIOAA 4 1 jesyspeaids s|sAjeuy uopebaibag juatuaaeg

SIX'EXXA10.L2



OO0 O0O00O0
OO0 O0DO00O0

§1s91

0o |0j0 |00

wiojo|o

£|£609°0 190F'0  jEVLPO  {¥ELLD
£509°0 |2SEZ0  |8€22°0  j000L0
180¥°0 Higiieg|/erg 0 [6969°0
EvIv'0  [8ECC0  |18¥BO L8470
¥ELL'O 69690 [lELFO
£¥28°0 yeee'd  [621€0  JZSELO

€

«
HSEpedEoil

V050

08.iv 0

008z o 95200

PLESO 8¥50°0 LLLYO
S6.4°0 LOPP'0 192990

“NMYT WY

SIXEXXQA10LZ

0}y "SA MOY
3 L “




9jog

OIo|c|O]|ri~—]|N
—OQir|~]OiMm
olo|™|~—||>|<
OO0~ M
—iI—{Qojai—|m
OICIO | |j—]O|N

asie} = 0 ‘any =| ;abeleay aroqy

9661 suni HIopA "4 "L

29U8|199X3 JO J2JUd YIIeasay JuslisAk - AJiSIaAIUf) 3jels ueBiyoIN
joayspeaids sisAjeuy uoijeBaiBog Juswaaed

SIXEXXA0LZ



AYIN3a Viva

- - - ~ - - 15919J09
- - — - - - 5)s9) ) paned
- - -~ - - - 159 Aayn]
a6p3 afp3
¢S30UBIAYIP UWN|oo Jueayiubis -> ou cozl | g€z | vwver | eeer | ZigL | 6821 b
gielL | 18z | o621 | 082ZL | €2l | el ¢
§Z2L | BOEL | §2€L | 90€L | 6624 | 6621 ¢
vezh | L¥ZL | 6'1EL | vB2ZL | £62L | 60EL v
epdwes wo sio3u
JlliEs Uiopued & sie)i3 E vezL | sozy | e8zr | zoer | ozer | vz §
1Ep pojebaibas ejduexe siali3 @m@ ziek | vier | 98z | vezr | 1oer | zezi 9
_ . moy
"MOjaq Aay e ssaud 1o ‘e)ep 1sju3 _ 18919 _ [ 9o § ¥ ¢ 4 E uwnjos)

waqasd meu B 10) Buijifiens s1ean)
(96/24/L pejepdn)

Mmo[aq pull u1 senjeA yun painseei joju3

sajdwes ¢ Jo abelaae Jyblem Jun Jeaonu "uml |
96/Z1/8
L2 PIO

:uonduaseg
:8jeq
iuopesoT

9661 AInr
BIOM 41

89UB[|00X3 JO 18)JUdY) YIILISIY JUSWIAR - AJ|SISAJU 2JeIS UEBIYOIN
joayspeasds sisjeuy uoneBaiBag Juswaney

SIX'OAVAI0LE



ydesg wanun

WBeM Jun

uwmjos

WBrap yun

Sel

ort

uBiapm nun

uwnjos
z |
g s ¥ ¢
113
M) oz
g Mol
om0 M-. . 821 ¥ Moy
N & ol g moy
9 Moy = g Moy

sejdwes g jo abeiaae ‘Jybiom yun teaonu ‘uiw ¢ uonduasag

STX'OAVQT10.LC

962t/ eeq
L2 PIO  uoljedon



siels WA iun

%eL'e %61 %06°L %9¥ 2 %69l %ES’L %CC’E %1480 EAJO "}H90D
Z9.L0vLe 1152 e Zrl'e cize 68671 061y 174 ‘Ao PIS
%60°¢C 60L°C 85°6Z} |896CI | 7] 15121 96°0¢cl gL 0g!1 62°0¢tl 9l'6cl abelsany
%CeE 69l B9°6¢1 gzl o'c?l LyEL BEEL CLEL 6'8cl )
%6E°C 0.0¢ 69°8¢1 g'LEL 1’82l 8621 0'gct £€TI Z’lEl Z
%9C'L 6E9°L 6L0gl S rA g'0gl g'Zel g'0el 6621 6'6¢l £
%06°L j010) 2 1 ATAR 1’621 L'vel 6'LEL L'62L £'621 6'0¢cl 4
%89l 891°¢ 2.'821 1'9Z1 2821 6'8¢1 20gl A 821 "]
%01°¢C £61°¢C 86'0¢cl Z'lEl viel 98¢l L ATA" 1'9El c6cl 8
Moy
uoneueA uolelAsq ) ) ¥ ¢ z i UuneD
joyson piepuels abeioAy
10j09 sejdiies ¢ jo ebeieAE ‘Jybiem jiun Jeepnu Uil ¢ :uonduosaq
Je9lo 96Z1/8 | :eeQ
ebeiaAy Mojog pue 9A0gYy J0[0D) Qmﬂ@ 2Zpio | :uoneao

9661 aunf YoM "4 1

SIX'OAVAI0.LE

20UB}|39XJ JO Jejuasl) YIIeasay JULLIBAE - AJSIBAIUn o)e)s UeBjyoIN
Joayspeaids sisAjeuy uojjeBaibes Jjueweaeyd



Bled PIs

00'l 8160 1680 oFlL’L 8080 8zL'0 6251 olv G ‘A% 'PIS
8860 00'0 000 LE0- vl o 050 ze0 92’0 90°0 abelany
125’1 ¥0°0 140 8L¢- 89°lL ¥e'l 850 Tl 3
1A £E'0- 080 £5°0- 100 85°0- og'e- 850 Z
8650 Zco L0 e¥o ap’lL LEO £L°0 010 £
968°0 €10 S00- L 1E80 9’0 oLo- 6¥°0 L4
1640 €0 8’1 LQL- ¥eo- 120 180 eV o- S
S00°L IS0 09°0 590 L0 80°0- BEC ElL0- 9
Moy
uoneirad 9 5 14 £ z t dwinjo)
piepuelg oabelany SONnfeA pazipiepuels
10109 Sajdures ¢ jo abesane Jyblem Jun Jeenu und | :uonduossaq
Jea|D 86/ci/e | iareq
abeiany mojag pue aroqy Jojon % 2Z Pi0 | :uoneso
89U3|[99X3 JO JAJUID YoILOSIY JUBILBAR - AJISIBAIUN 9)e}S UEBIYdIW

9661 aunf YIoM "4 'L

jeayspealdg sisd|e

SIX'OAVAI0LE

uy uojjeBaibeg Juswarey



ydessy pis

pezjpiepuels

yBiem yun

uwnjod uwnjo?
00°E-
00°2-- MOoJ
c 3 -
S m 00°1-14&
- . g moy
35 o000 g9 Moy
Q N
g o0t
002
oo.L
SanjeA pazipiepuels : sanje; paz|piepue)s

sojdwes g jo abeisae ‘Wbem yun se9pnu “uiw | uonduaseq
967218 eq
2P0 uonelnq

SIX'OAYGIOLE




YAONY

| ou (o | & uatayq 660C16C9Z :jejol
[A 1AV 0g L0VIGS'ALT SUWN|OD UM
61C90LE'0 PSSEES'C €BOST'L LIO6 S LB9FSE'SE  suwnjod uaamieq
qold 494 4 aouelep ip bg wng

SLISg'L FA: Y1) J oA 85°6CL ejep jje

LISEY 6SS°L wns

656°'S e 0LL0 ¥8°0- ¥i'8ClL 9

0./86 crl'e 650V lo¢- Fi-Nrd! S

S06't SiLge €06’ BE'L 96°0€EL 14

886°¢ 686°L 9Se'0 090 8L0E!L £

¥SSLL o6L'vy 0050 120 6C0EL Z

99¢7'L SeLL DE0Q ZLD __98.862l 3

aguelsep ewbjs Zv Ha uesw pwiB abeseay uwnjon

woug g

BJEP ULINOD UO aoueneA Jo sisAleue Aem-auQ)

82U3)§32X3 JO JAJUAD YalBaSAY JUdLWDAR - AJISIaAiun aje)s uebiyany
j99yspealdg sisfjeuy uoijebaiBag Juswaaed

9661 aunr WIom "4 L

STX'OAVA10.LZ



Aasn|

(=3 {ee} [ ]

ToIo|e

Luaiagig

— NS WO

T4 199
20'S vl N 4
9F'9 gee
6Cy 409 20F [ LLE
199 |42 99 4] )
99¢ SS'k gee LL'E
9 S L4 €
i tce Uil Ga'l ¢0'L 9
Ll'1- BEE L9'¢ (44 6L¢ S
[4 44 1840 190~ il 14
| 4d. 1g¢ 8.0- 110 (44N £
GG |45 L9°0- L0 £5°0- Z
0l gLe Le'L- ro- - €60 ] |
9 ] L4 € 4

wng

158} vosuedwos paled s Aaxn

9661 unf HIoM 4L

STX'OAVAI0LE

82U3[|23X3 JO J3JUBD UIeasay JuUsUaAeRd - AJSIBAIUf) 9le)S UEBIYsIN

Jasyspeasds sisfjeuy uopeBaiBag Juawaaed



8)sa3)}

96210

815v'0

0920

85500

LIEZD

eeL’o

19D 8A [0D
g

—NMY DO

N IDW

i
$150))

9£.2°0
66550
8E0C0 |I€86°0 651£°0
C8EG0  [2629°0 |5928°0  ]958/°0  |66+9°0
9 § 14 £ [4
S RS B ERIER

STX'OAVAT0LE

S 3

0N "SA MOY

§)88)-)




9jog9

bl =d =2 =1L [ 4]

bl [=0 L=} o T P ) [
QIO ||| |
OO0~ {m
bl Al R0 had (=R ol &
oo |~ |0 m

asie) = 0 ‘ang =| .abelaAy aaoqy

9661 BUnf JIoOM 4 'L

82U9]|99Xd JO 1)U YIIeasay Juaased - Ajjsiaajuq sjels uebiyoiy
jeayspealdsg sisf|euy uonebaibag Juswesed

STIX'OAVA10LZ



AYLINA viva .

I XX ajdwes yblam Jun Jeaonu .:_E L
1661 '€ yolew
dwos ‘N PO

L6/E/E S|X°MOL- L XXPI0/Z




LB/ElE

s1e)s WBiaaa nun

%l€'2 %8¢

%8¥L %0861 %16°1 %vL'L %e0'v

%02 1BA jo "JJacd

1SSY00°E ges’c

cie'l 292 1144 14 TAr4 geL’s

219¢ ‘A9Q PIS

%S¢ {0262 200€l J200tEl

STIEL  |s9'6ZL |szoelL (l£08k g9zl

€108l |obesany

%157} 6.6°} Ze'0el
%Ly Poe’s 062t
%86° 1 ¥85°¢c £6°0€1
1A NS 6Li'¢ | €50¢€)
%LL'e SIL'C | 269t
%8L'e goe’c 58621

uojjelren uopeiAaQ
Jo aoD piepue)s sbelaay

10100
J1-T o)

abe.sany mojeg pue aroqy Jojon E

L'igL 8221 SLEL 9'62Z1 9eel L'0E1 I
L'LEL §zZel 9'9Z1 6 LEL 9'glLl L'IEL r4
S'eel 0'IEL L8621 S'IEL 692t 9'cel £
6lzt 6'1ElL geel L'LEL 9'8Zl 1'0EL 1 2
§2El z'8el 6'9Z1 0'zZel 0’8zl 6'621 ]
g0l 5'92Z1 02Zel 1’821 £1el T 9
uwnjosn
f 9 g v £ 4 I moy
[5¢ ¢ m_ﬁEmm .Em.rub._ Jun 1eafanu U L ":o_«n_._ummn_
2661 ‘¢ Yorew | :a3eq
(a0uss81G MO 40 uoisuedwog) [z SN pio | uoneson

9661 aunr oM ‘4L

82U3)133X3 JO IBUIY YIIEISIY JUIWSARY - AJISIAAIUN S3E}S UEBDILDILY
Jaayspeaidg sisAfeuy uonebaibiag Juatuaned

S[X"MOI- L XXP|0}Z



LB/EIE

ydess jyBiapp nun)

(ad) wybtap uun

uwnjos
¥ MOY

G MOy

g moy

BIapt Hun

{1od) yyBraps wun

Moy

v21 } uwinjes
Z Uwnjoo

acl
€ uuinjen uwmnjoy
¥ uwnjon
& uwnjos
g uwIneD

8zl

(¢}

zZeh ]

¥El

yBtap uun

Lxx sidwes ybiom jiun sesponu “uiy | :uondussag

2661 '€ yoieyw iageQ

(8ouaiaig MOY 10 uoisuedwod) /zZ ‘SN PO :uonelo

S|X'MOJ-1XXp|0JZ




le/e/e

VAONY

| ou 10 _ 4 Wwalalig 68€956°GlE :ElOL
801’6 (113 EEE8LI'ELZ  'SMOJ UIYUM
£16.69%'0 ¥SSEES'T 9568670 9458 ] 9GG08L.L'2ZF :SSMOJ Udamlaq
qoid TTEN) 4 ajuepep P bs wng
£.20°6 LSS¥00'E c0'0gl ejep jje
9e8'¥s (1] Ay wns
G569t 4994 yisl TN e’ iel 9
160°9 89y2 gcL'o L0 s9'6Cl G
2zc’9 ¥e¥'C 0L0°0 gc’0 gz'oel ¥
Fr AN Y92 L1210 Se'0 LE°0¢E1 €
€0¥'9c gel’s 6LLF 6l°¢- €821 c
6EL°L 2l9¢ 0Ls0 LL0 £L'0clh I
adueuep  ewbis Zv HiQ ueall pwb abelaay  moy

woJj g

BJEP MOJ UO 3DUBLEA JO SisAjeue Aem-auQ

3IUI[}IDXT J0 JAUID YIIeasay Judwaaed - AJSIaAIUN 3jeys uebiyoipy
ja9yspeaids sisAjeuy uonebaibag Juawaaed

9661 aunr JIOM "4 "L

S|X’MOJ- | XXPJOJZ



AYLINIT Viva

[ wopuey

ajdwexg

2 ajdwes ‘Jybiam Jlun Jeapnu Ui |

1661 '€ Yaiew
(9ouateyld MO Joj uoisuedwod) /Z SN PIO

.ummzm umm‘_nw_m_m&m:q.:o_ummuummw w.:mew.m.....__

16/E/E SIX"MOJ-ZXXDI0}Z



16/e/e

Siels WBispa yun

_._\..h.v.n %¥0'E %86°¢ %680 %98°C %EY'L %S9'2 %EY'Q JEBA JO "JJ800

L0508 S26'E yEC'S 6% 169t ove’l E6E'E yee's ‘A3 PIS

_o\o 10'e £88°¢C 80°62) |oo'6Ct 8i'zel  |ovy'8gL  |lo'6ZL |06°'8Z) 8L°lCI 50'9Z1 |ebesany
%9¥°'1L £68°1 18°621 c'oel 682! 6'lel '8¢l 9’121 Zeel I
%¥6 v yey'9 1E°0€E} eyl 2'6zgl 6’621 A A AAN 6'621 r4
%0L°} ¥61°2 L2621 Al 5’6zl g'8cl lo'ezi = AN v'eel £
%402 ¥89°¢Z 19°1E1 FAL:TAY 6'8¢1 L'eel r'eel Soel r'otl L4
%99°C ost'e §9°6¢1 v'oEl 8°9¢C1L (raA4% G'LEL 9'9Z1 g1zl S
%6Z'S evl9 FAN¥AR ¥eel I'LEl 1’621 £lel l'gel arvil 9

uwnjo)

UoHlEUBA UolEIAGQ 8 g 14 £ 4 i Moy

J0 JJoon piepuels abesany

lojo)
Jea|n

abeJaAYy MOJog puE BAOQY J0j0S E

Zxx ejduies Jublom yun Jespnu ‘up |

1661 € Yarey

(soussaiia MOY Jo) uoisueduiod) /g 'S'n PIO

:uonduasaqg
:aeqg
uoneso

9661 aunf HIOM "d "L

3JU3a[]93X3 JO IDUBY YIIeasIY JUIAWIAR - ANSISAIUM) 2)e)g ueBIYII

S[XCMOI-ZXXPI0J 2

Jeayspeaudg sisi|euy uonebaibag Juswased



18/E/E

ydersy wGaAA uurn

(2d) yyBrapy yun

ybiap 3iun

(3ad) yyBiap yun

| uwnjen

Z uwnjos

3ubrap pun

£ UWinion uwnjod
# uwinjoy
G uwin)

g uwnjon

Zxx apdwes bom pun meapnu Ui | :uonduasaq

1661 ‘e yoieyy  :ajeq

(ouBIaid MOY 104 UOISURAWIOD) /Z S PIO  :UOHEID

SXCMOI-ZXXPI0/Z




LBIE/E

VAONY

{ ou [1] { ¢ wasaq 950€29'20L 01
8802 o€ (1A =T SMOJ UIYNM
6216650  ¥SSEESZ 090VL0  O¥PSL G 0SS086)°/. iSSMOJ UIIMIa]
qoig ITER 3 aouelBA P bg uing

6¥.0°02 L0508t¢'¥ g0'62l ejep [je
580'5¢C1 99821 wns
06¢€°.L2 yee's LEL6 4 > g1'2el 9

oze'l 6¥1°L (R-2° 4] 99°0- o¥'8cl S
199°tl 169t 0000 000 10621 14
80%'E ape’l 2200 91’0 06°821 £

GLS' 1L £6E'E 0v9°L gc’'L- 8l'l2) 4
16L°L9 1474 8c0’L Lo L- S0'8CL I

adueue;  euwibls ZvHia Ueawl pwib obeisay  moy
‘ woiy g

BlEP MOJ UO 33UBLIBA JO SISA|EUB ABM-3UO

9IUB]|29X3 JO JJUID YI1eISIY JuaLlidaRd - AJISIaAIUN) 9ILIS UBDIYSI
9661 aunP PIOM 4 'L Joayspeaudg sisAeuy uonebaibag Juswaned

w_x.ZE,Nxxu_o Lz



AMIN3 viva

.EE 1
1661 '€ Yyoiew
) LZ°SNPIO

£ 32UBNI3aXT §0 1818 yoleasay juamaned - AS19Al siejg uphiysiy
oL Jeayspesidg sisAjeuy uoelalbag juaulaney

L6/E/E SPCMOI-EXXDI0LZ



slels Wblepn 1un

_.x.wv.u %L2C %95°C %18 %6%’ | %15} %L0°) %61y IBA JO 20D
£00zze’e S¥6'C 60t Y09t €16’ 286'| Z62'L (g9’ ‘A9 'pPIS
_$¢¢.N A= 99'6¢1 |99'621 0s6Cl |2L'8Zl |se'8Zl [0E€'lEl |S¥OEl |s20EL {ebeseAy
%8S'T gle'e gs'gcl g'sel T4 1A TAY 9'LEl vecel '€zl I
%e0°C cELZ 13 =48 1'gel el v'6cl L'62) 6'821 6'1El [4
%e8’) viee £€°0¢€l A o'ogl 5621 eLEL 5’62l ¥vel £
%28'C 8.9 g89'0¢€l 1'a2t 1R eTAS 6'6F |OVEL 2 0gl 8'5¢l v
%C0'E ioge £6°L21 ciel 1214 £'62l 8Z¢l 8'6el I'eZ} S
%ELET LLoe 00'6Z1 YA vzl 9'9Z1 o'6ci 6'iE} ¥Zel 9
uwnjo)
© uojjeuea uolelreQ 9 ) ¥ 3 z I moy
Jo yJaon piepuelg abelaay
10j09 £Xx gawes “Hbiem pun tespnu ‘u | | :uonduasag
Jea|d 2664 't yoew | ialeg
abeJony mojag pue aAoqy J0joD) E (80usJsalIg MOY 40} uoisuedwion) 42 'S PIO | :uoneso

92US]192X3 Jo 13)U8) YIIeISIY JUslIeARd - AjisIaAlun ajeys uebiyoiy
9661 sunr BIOAA ' "L jesyspeaidg sisAjeuy uonebaibag Juawaney

16/E/E SPCMOS-EXXPlol T



LB/E/E

ydess wbisp nun

(Oad) yybiam uun

£ Moy

P Moy

Moy

uuingon

S moy
g moy

{12d) yyBra yun

.

WB1apA Jun

I Uwnjon

Z uwnjon
guwnpos  uwnjon
+ uwnjon

S uwnjon

9 Uwnjeg

[

ybrapa yun

£xx sjdwes ‘Jybram pun teapnu Uil
_ 2661 ‘€ Yorew
(80uaiaiig MOY Joj uossuedion) 1z S pio

SIX"MOI-EXXP|0, 2

:uonduasaq

:a)eq
:uonjeso




L6/E/E

VAONY

| ou [1] | & waagnq 955SPEEOE  llejo)
¥S5°0L  0F €EEEEO'OLE  ISMOI LUIYIM
IBYLEDS0 #SGEES'Z 2169970 ZPE6 5 22ZZZLL°9F :SSMOJ Uaam)aq
qoid TTEN) 4 ajueliep p bg uing
€18E0L £00222'¢ 99°'6Z1 ejep {je
1ZE'€9 58.°2 wns
8¥6°0! 60€°E 8z0'0 gl'o- 0562k 9
98621 ¥09'¢ SeeZ ¥S°L- ZL'gZL S
659 £16°} 6LLL LE - ezl ¥
ZS6'E 886°L 9892 ¥9'L 0E'1EL €
66} Z6e'}) 2Z9'0 620 SPoEk T
£P8 62 £9¥'G 1¥E0 650 SZ0EL |
ajuelep  ewbis Zv Ui ueawpuib abelsay  moy
woyy jia

B]EP MOJ UO 9OUEBLIEA O SISAjEUR AeM-aUQ

33U3|[adx] Jo 131U YIILASIY JUIWIBAB - KJISIaaluf) ajels uebIyIIN
9661 3unr YoM 4 'L Jsayspeasds sisAjeuy uonebaifiag Juswonsey

SIX'MOJ-EXXP|0/Z



YAONY

[ ou o | & wuasama 660Z16'292 :lejot
196°L ot LOVI0D'6EZ  sMoOl UIyIm
¥orL00L'0 $SSEESE 0L009°0 18L°¥ S PLEOP06'EC :SSMoJ Uaamlaq
qoid VLY 4 ajuewepn  Ip bs wng
8LigL 2oL0¥L'2 BS'6C1 BjEp e
08 LYy ¥86°C wns
185°L £cLZ 056°L ov'L 86'0cl 9
oL’y BalLz 8el’0 98’0~ cl'82l ]
9zZ0'9 114 A4 (A1) Se0- £C'6¢) L4
S89'2 6E9°1 69¢°0 190 61°0€l €
SZr'6 0Li0¢ 16170 680~ 69°8C1 Z
£8ELl 69l°v 600°0 0L 0 B9'6C1 I
aJuelLe;  ewbis Zv Uid ueswpwb obelsay  moy

luoss yia

EJEP MOI U0 SOUBUEA JO SiSAlBUE ABM-3UQO

32Ua)|99X3J JO Jajua) Yaleasay JUalaAed - A)SIaAIUN A)eIS UeBIYMIN
jesyspeaidg sisAjeuy uogebaibag jJuainasey

9661 aunf oA "d 'L

LB/E/E S|x'mot-Baeplosz



LB/EIE .

AYIN3 V1vQ

wopuey

ajdweg ¢ Jo abeiaAy

Wyb1eM Jun Jeajonu Uil |

166} ‘€ yorew

s|x'mol-Baep|osg

spealdg sisAleuy uoneBaibag jusularey



L6/e/e

siels Wbispa Hun

_,x.u x4 %602

[4: 711 754 60.°2

[wve'L |15z Jesezr  Jesezt

%180 TN 9,621
%ec'e 06L'v | 62°0¢€l
%ES’) 686°1 glL'oel
%69’} siee 96°0€1
%9v'e ri'e 157121
%08°L e | vLe2L

uoneueA uonelAag
Jo yJoon piepuels abelaay

10100
Jea|D

abeJany mofag pue aAogy Jojo) E

%012 %891 %06° | %921 %6¢°¢ %cc't dBA JO “Jjao]
£5.1°C 891°¢ *14) A 6E9°L 0i0't 691F ‘Aeg ‘PI1s
86°0¢t ZL'8Zl 1 XA YA 61°0El 69221 89621 abeseny
2'6c1 LA T4" 6'0cl 6'6C1 Z'lel 6°8Cl 2
19t} 0gel €6l 6'62) £ect Z'iel 4
62l 20t} 1’621 g'0¢El 0'8zZ1 g'cet £
9821 6'8cl 6°'LEl A g8'6c1 L'vel 14
el 8’9zl L'vel 20l L1'gel g9'ecli S
rAR Ao =74 ¥'621 g'121 g'lel 5921 9
uwnjos
9 . 1 4 £ 4 2 Moy
s/dies ¢ Jo ebEJeAY Jubiam yun Jedjpnu Ul | | :uonduasag
266} £ yamep | :a1eq
(80UaIalIg MOY Joj uoisuedwo)) 42 'S PIO | juoness

8661 sunr HI0M 'J "L

23U |22x3 JO JAJUBD YIleasay Juatuaned - A)ISIaalun 2je)s uebiydipy
}oayspeasds sisjeuy uonebaibag Juatuaaed

sp'mol-Baepjosz



l6/e/e

ydess ybiapa nun

(od) wb1ap pun

£ Moy uwnjon
b Moy

S Moy

9 Moy

wbpm nun

{12d) yybram yun

| uwnjon
Z uwnog
£uUnjpy  uwnjod
# uwnjoD
G uwnjen

g uwnjod

wbapm 3un

s|dwes ¢ jo obessay ‘Jblem pun Jesionu “Uuny |

(a0uasayIq MOy Joj Lojsuedwod) /2 SN PIO

six'mol-Baepjosz

:uonduasaq

/661 ‘£ yaew ejeq
‘uoneso




Specific Gravity Test Data
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Regression Analysis between -
Nuclear and Lab Density



Density Data at Site 5: Old US 27

{1 min.) surface coarse
Test Ynuclear S.G.ssp $.G.ar Yssp YAIR
Number (lbs/t’) (Ibs/ft’) (ibs/t?)
111 130.7 2.252 2.261 140.499 141,087
112 132.2 2272 2.285 141.768 142.603
113 123.8 2.235 2.248 139.459 140.305
121 131.7 2.329 2.332 145.358 145.498
122 129.9 2.352 2.353 146.734 146.846
123 131.9 2.346 2.347 146.367 146.480
131 1336 2.355 2.357 146.972 147.083
132 133.4 2.350 2.352 146.648 146.786
133 134.4 2.347 2.348 146.442 146.530
141 130.1 2.324 2.331 144,996 145.451
142 136.4 2.335 2.345 145.731 146.345
143 135.9 2.362 2.367 147.388 147.716
151 125.9
152 121.8 2.327 2.337 145.223 145.834
153 123.1 2.355 2.362 146.944 147.375
161 132.4 2.238 2.261 139.648 141.081
162 114.6 2.243 2.269 139.989 141.611
163 132.4 2.310 2.321 144.164 144.802
211 133.6 2.306 2.397 149.483 149 579
212 127.6 2.384 2.386 148.772 148,863
213 132.4 2.390 2.391 149.136 149,182
221 118.6 2.411 2.414 ~ 150.462 ~ 150.653
222 122.3 2.406 2.407 150,161 150.218
223 128.9 2.403 2.405 149.973 150.063
231 126.9 2.353 2.354 146.800 146.882
232 127.6 2.350 2.351 146.646 146.701
233 129.5 2.356 2.357 146.089 147.061
241 128.6 2.358 2.359 147.152 147.208
242 130.5 2.358 2.360 147.111 147.288
243 130.2 2.347 2.349 146.443 146.550
251 128.0 2.402 2.404 149.895 149.981
252 126.6 2.391 2.392 149.178 149.246
253 1208 2.390 2.392 149.146 149.282 5
261 1313 2.420 2.422 151.028 151.159 3
262 132.1 2.403 2.404 149.928 150.024 :
263 131.9 2.399 2.401 149.729 149.845




(1 min.) surface coarse
Test Ynuciear . S.G.ssp S.G.aR Yssp TAIR

Number (lbs/ft®) (tbs/ft®) (lbs/ft’)
31 129.6 2.394 2.395 149.379 149.474
312 128.4 2.387 2,387 148.925 148.966
313 131.6 2.370 2.371 147.885 147.950
321 131.9 2.398 2.400 149.625 148.741
322 128.8 2.404 2.406 149,980 150.117
323 129.1 2.392 2.393 149.242 149.327
331 131.5 2.391 2.393 149.219 149.348
332 129.0 2.406 2.408 150.118 150.158
333 131.3 2,389 2.391 146.069 149.184
341 131.1 2.391 2.383 149.210 149.306
342 132.4 2,392 2.392 149.246 148.285
343 134.0 2,385 2.386 148.835 148.915
351 132.0 2.400 2.402 149,765 149,865
352 127.5 2.409 2.411 150.332 150,430
353 132.8 2413 2.414 150.552 150,635
361 126.1 2.361 2.364 147.308 147.512
362 127.3 2.360 2.363 147.258 147.454
“363 129.0 2.368 2,372 147.783 148,001
411 131.5 2.362 2.363 147.364 147.426
412 131.9 2.348 2.349 146.484 146.547
413 129.4 2.369 2.370 147.836 147.869
421 128.6 2.376 2.378 148.281 148.373
422 128.9 2.356 2.358 147.035 147121
423 129.4 2.343 2,345 146.193 146,310
431 129.1 2.337 2.339 145.840 145,957
432 128.8 2.346 2.348 146,372 146.515
433 129.5 2.34%9 2.351 146.596 146.674
441 133.6 2.369 2.370 147.857 147.912
442 1321 2.355 2.356 146.968 147.034
443 129.9 2.351 2,353 146.726 146.805
451 126.9 2.364 2.366 147.5631 147 619
452 122.0 2.349 2,350 146.584 146.657
453 125.3 2.358 2.360 147.168 147.269
461 132.0 2.384 2.386 148.740 148.868
462 129.7 2.376 2.378 148.265 148.380
463 126.6 2.384 2.386 148.756 148.860




(1 min.) surface coarse
Test Ynuclear S.G.g5p $.G.ar Ysso YAIR
Number (Ibsift®) (Ibsift’) (Ibsift’)
511 127.8 2.350 2.351 146.623 146.696
512 128.9 2.329 2.331 145.305 145.426
513 1285 2.343 2.345 146.216 146.357
521 132.5 2.363 2,366 147.479 147.616
522 129.2 2.367 2.369 147.726 147.847
523 134.2 2.372 2.373 148.001 148.102
531 131.0 2.354 2.356 146.876 147.016
532 129.5 2.345 2.348 146.304 146.511
533 130.0 2,339 2.341 145,954 146.068
541 131.9 2.341 2.343 146.091 146.177
542 128.9 2.338 2.339 145.903 145,982
543 126.0 2.349 2.351 146,585 146.684
551 128.2 2.362 2.363 147.393 147 .457
552 126.8 2.351 2.353 146,699 146.810 .
553 125.4 2.345 2.347 146.317 146.450
561 126.5 2.326 2.328 145.162 145.272
562 127.1 2.324 2,326 145.013 145.160
563 124.6 2.328 2.331 145.290 145.448
611 131.7 2.355 2.356 146.945 147.010
612 130.2 2.351 2.353 146.722 146.853
613 125.8 2.343 2.346 146.210 146,380
621 131.1 2.375 2.376 148.226 148.276
622 142.1 2.376 2,377 148.257 148,339
623 135.1 2.392 2.394 149.266 149,387
631 133.5 2.319 2.320 144.687 144,763
632 127.3 2.326 2.328 145.153 145.245
633 127.3
641 127.9 2.315 2.317 144 463 144.579
642 1297 2.328 2.331 145.291 145.459
643 128.1 2.322 2.324 144.916 145.039
651 132.5 2.392 2.394 149.242 149.360
652 130.4 2.381 2.383 148.573 148.672
653 131.2 2.383 2.384 148.677 148.778
661 130.8 2.349 2.352 146.586 146.737
662 133.4 2.346 2.348 146.395 146,546
663 128.5 2.332 2.341 145.949 146.074
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SUMMARY OUTPUT

T'\’egression Statistics
Muitiple R  0.198062
R Square 0.039229
Adjusted 0.02999
Standard 2.1B4142

27oldreg.xls 522197

Observati 106
ANOVA

df S8 MS F gmﬁcanceF
Regressio 1 20.25714 20.25714 4.248357 0.04183
Residual 104 496.1293 4.770474
Total 105 516.3865

Coefiicient andard Emr t Stat

P-value ower95 pper 95 ower 95.0 pper 95.0%

Intercept  131.4345 7.626097 17.23483
X Variable 0.121174 0.058803 2.060669

2.99E-32 116.3117 146.5573 116.3117 146.5573
0.04183 0.004565 0.237784 0.004565 0.237784

ssd sc vs. nuci
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27oldreg.xls 5/22/97

SUMMARY OUTPUT

-Rregression Statistics
Multiple R 0.184433
R Square 0.034015
Adjusted  0.024727
Standard 2.032786

Observati 106

ANOVA

. df SS MS “F  gnificancs F
Regressio 1 1513291 15.13291 3662174 0.05841
Residual 104 429,751 4.132221

Total 105 444 8839

Coefficient andard Err t Stat  P-value ower95  pper 95 ower 95.0 pper 95.0%
Intercept  133.7402 7.097629 18.84205 2.6E-35 119.6654 147.8151 119.6654 147.8151

X Variable 0.104733 0.054729 1913681 0.05841 -0.0038 0.213262 -0.0038 0.213262

air sc vs. nuc1




Density Data for Each Row
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Air-dry Lab Density Grid Analysis
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Gradation Plot for Rows and Columns




old27curvi.xds 9/11/97
13
Old U.S. 27 Gradation Data file:old27curv s
Row 1 Percent passing
Sieve Sieve opening | Sample
size (mm) | *45 11x 12x $3x 14x 15x 16x Avg 1Std Dev| Max Min Dt
3/4 inch 49.00 .76 100,00 -100.00 10000 9945 100.00 100.00| 99.91 .21} 100.00 9945 0.56
112 inch 12.50 312 9499 9233 9427 9442 9452 9415 84.11 6.84] 5499 9233 2.66
3/8 inch 950 275 8123 79.43 8493 38440 B112 B8052; 81.94 202 8493 7943 £.50
No. 4 475 202 5525 5245 5984 5931 S535 S5608| 66.38 2.63| 5984 5245 7.38
No. 8 237 147 4266 4029 4584 4572 4190 43.07| 43.28 199] 4584 4029 5.54
No. 16 1.18 1.08 3593 3385 3799 3794 3502 3577] 36.08 148; 3799 33.85 4.14
No. 30 0.60 079 2955 2792 3099 3100 2884 2936] 29.61 1.44f 3100 2792 3.08
No. 50 0.30 0.58 10.57 1144 11.5% 1313 1413 13.45; 1237 127 1413 10.57 3.67
No, 100 0.15 0.43 5.54 457 4.82 6.05 6.09 583 548 0.58 6.08 4.57 1.62
No. 200 0.08 0.31 293 2.44 236 2.54 arnz Az 2.87 0.49 .72 2.36 1.38
100,00
80,00 r\l-‘
0,00 \
N
o 7000 W
£ N
¢ 000 kAN —D—avemge
a8 \ N = = — «madmum
€ shoo D — — — .minimum
a ~
g w00 \\@‘ =
- NQ,‘
30.00 B ;
20.00 \
AN
10.00 N
000 "o
100.00 10.00 1.00 0.10 0.0
size {mm)
100.00
$0.00 s
-~ rd
80.00 e = i
o
70.00 L
P
o e
£ 60.00 Wl é
n ’/’ E: - —{—nverage | ‘_
E_ 50,00 A - — — smaximum :
§ 40,00 - .-,:._ﬁ el — — — «minimum J
s P - i
A 30.00 = I
20,00 ? ‘
10.00 ,,J?fi
0.00 ;
0.00 0.50 1.00 150 200 250 300 350
size (mm) 0.45 power

Sheet1



old27curvZ.ds 9/1197

Cld U.S, 27 Gradation Data file;old27curv2 xis
Row 2 Percent passing
Sieve Sieve opening | Sample
size {mm) { *45 29x% 22 23 24x 25x 26% Avg |Std Dev] Max Min Diff

3/4 inch 18.00 3.76 10000 99.42 9931 9859 9923 100.00{ 99.42 0.49| 100.00 9853 141
172 inch 12.50 312 9267 9293 9080 9397 9182 9347] 9261 1.06| 93.87 9080 .17
3/8 inch 8.50 275 8333 8093 7747 8240 7814 7959| 80.31 213| 8333 7747 §.87

No. 4 4.75 202 5728 55:02 51.86 5727 5385 5432| 5488 2.00] 5728 5155 5673
No, 8 237 147 4347 4216 3958 4369 4134 4180 4201 138 4369 3958 411
No. 16 118 1.08 3647 3522 3337 3646 3444 23499 35.18 108} 3647 3337 k% ) |
No. 30 0.60 079 3005 2906 2760 3004 2838 2882 2899 087 23005 2760 244
No. 50 0.30 058 1059 1256 1253 1385 1210 1077] 12.07 1.12| 1385 1059 326
No. 100 0.15 0.43 4.65 5.18 547 5.40 5.20 5.04 §.16 0.27 5.47 4,65 0,82
No. 200 0.08 0.31 254 278 296 2,98 253 254 2.72 0.20 298 253 0.45
100.00
90.00 L
80,00 N"\
\
R\
2 70.00 - i
§ 60.00 \\\ % —O—-avar.age . I
a % ‘ ——— AXimum |
%‘ 50.00 \\i\ — = = yminimum
& 4000 by T ‘
A % ) .
30.00 : N
o Xy
NS
toc0 K&'\\
)
0.00 O
100.00 10,00 1.00 0.10 0.0t
size (mm}
100.00
L3
90.00 p ,, e
B0.00 ',/' -
70.00 D
g
@ 60.00 . vid
o . —O—avarags
o P )
- 50.00 e — o = cmAXIMUM
i 40.00 = :’ - — w— e cMiNIMUM
g ' =
& 30.00 -‘g/
20.00
1000 v
0.00
0.00 0.50 1.00 £.50 2.00 250 00 3.50
size {(mm) 0.45 power

Sheet1



old27curvi xis 8197
Old U.S. 27 Gradation Data file:old27curva.xis
Row 3 Percent passing
Sieve Sieve opening | Sample
size {mm) { *45 3tx 3 33x 34x A5x 36x Avg |StdDevi Max Min DI
3/ inch 19.00 376 9939 100.00 9936 100,00 100.00 100.00] 99.79 0.30] 100.00 9936 0.54
1/2 inch 12.50 312 9401 9417 94468 9664 9298 93.70| 94.33 1.13] 9664 9298 .68
318 inch 9.50 275 8556 8356 8403 8562 8115 8075 8345 182 8562 8075 4.87
No. 4 4,75 202 6066 5956 5972 6118 5573 5805 B55.15 181| 6116 5573 543
No. 8 237 147 4665 4533 46.09 4777 4269 4443] 4549 163y 4777 4269 5.08
No. 16 1.18 1.08 3880 37.Tt 50 4007 3586 37.13| 38.01 1.33] 4007 3588 421
No. 30 0.60 079 3176 3090 3154 3279 2954 3050 3147 1.02] 3278 2954 124
No. 50 0.30 058 1278 1232 1487 1239 8.77 1007 1183 1.91 14.67 877 5.90
No. 100 0.15 0.43 5.10 460 5.44 4.38 4.69 535 483 0.39 5.44 438 1.08
No, 200 0.08 0.31 2.67 255 3.05 2.45 242 3.05 2.70 0.26 3.05 242 0.64
100.00
90.00 %
£0.00 \\
70.00 M
2 N
'w 60.00 L\ —O—avemge
I \ — = = \maxitmum
B 5000 LY
- . " = - = «minEmUM
5 B
g 4000 T
g Ry ‘
30,00 =~
N
20,00 N
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! s
0.00 \t-"'":’
100.00 10.00 1,00 0.10 0.0
size (mm}
100.00
%000 P
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80.00 v
i
70.00 Pald
H 60,00 o
w A
n . L —O—avarage
8  soo0 E il )
T PP et —— AN
S 40.00 . = = = «minimum
§ e i
30.00 ?ﬁ’/
20.00
10.00 g
0.00 ':"D“r
0,00 0.50 t.00 1.50 200 2.50 200 3,50

size (mm} 0.45 power

Sheet{




old27curv4 xis 9/11/97
Oid U.S. 27 Gradation Data file:old27curvd xis
Row 4 Percent passing
Sieve Sieve opening | Sample
size (mm) | *45 41x 42% 43x 44x 45x 46x Avg iStd Dev| Max Min Diff
34 inch 19.00 376 10000 100,00 10000 100.00 10000 939/ 9980 0.23] 100.00 9939 0.61
1/2inch 12,50 312 96867 9588 9561 9481 93.29 5385 95.02 117} 9667 93.25 338
3/8 inch 9.50 275 8709 8616 8559 8314 B299 B84.73] 84.95 151| B87.09 8299 4.10
No. 4 4,75 202 6485 6472 6468 6180 6046 6207 e63.10 173 6485 6046 4,39
No. 8 237 147 5t23 5094 5182 4861 4763 47.45] 49.63 1.79] 5192 4748 446
No, 16 1.18 1.08 43068 43.01 4375 4084 4023 39.12F 41.87 1.70; 4375 39.12 4,63
No. 30 0.60 079 3519 3521 3B71 3335 3315 3085 33.93 164] 3571 3095 4.76
No. 50 0.30 058 12852 14.00 12.85 13.63 15.2% 9.22| 12587 1.86 15.21 922 599
No. 100 0.15 0.43 5.21 577 5.10 492 5.91 512 534 0.37 5.91 4.92 0.88
No. 200 0.08 0.31 2.85 2.98 259 281 3.25 294 2.90 0.20 3.25 2.59 0.66
00,00
0,00
80.00
70.00
o
£ 000 —{—avarage
4 = = e aximum
2 s000 - .minimum
= -
S a0 > Thm
4 e = >
= 30.00 \\
20,00 \\\
! ‘\\
10.00 3 \\ﬁ:._
0.00 - o
100.00 10,00 1,00 0.0 0.04
size {mm)
100.00
80.00 . :,W
- ”
80.00 e
70.00 » 222
2 7
G 60.00 ZAL 7
2 - ; - ~—{—average
E 50.00 — —— o amaXiMUMm
@ i — o smiRIMUM
40.00 P n
g 5
30,00 f{' s
20.00 A
4
10,00 ,5,3'
0.00 o
0,00 0.50 1.00 150 200 250 3.00 3.50

size (mm) 0.45 power

Sheeti
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Lold27curvS xis
Old U.S. 27 Gradation Data flle:old27curvS.xis
Row § Percent passing
Sieve Sieve opening { Sample
size {mmj) | A45 51x 52x §3x 54x 55K 56x Avg |Std Dev] Max Min Diry
34 inch 18.00 376 10000 10000 10000 9925 100.00 100.00] 99.87 0.28| 10000 9325 076
1/2 inch 12.50 312 9590 9615 5603 9289 9354 9518 95.02 121| 9615 98289 328
B inch 9.50 215 8815 B612 8790 8352 8317 8581 8578 1.82] 8815 8317 4.8
No. 4 475 202 6837 6520 6790 6276 6308 63.40] 6512 227! 6837 6276 &5.61
No. 8 237 147 5389 5162 5427 S0.36 4982 5013} 5168 178] 5427 4982 448
No. 16 1.18 108 4512 4334 4569 4248 4195 4227| 43.47 1447 4569 4195 T4
No. 30 0.60 079 3658 3516 3740 3472 3412 3470 3540 1.07] 3710 34.12 287
No. 50 0.30 058 1333 1388 1086 1470 1256 1533] 13.44 148 1533 1085 447
No, t00 0.15 0.43 429 5,60 516 580 5.41 593 838 0.56 593 429 1.64
No. 200 0.08 0.31 222 285 270 3.58 3.08 332 2.87 044 358 222 1.38
100.00
80.00 N
3
80.00 XY
b
70.00 kA
o “%
E 60.00 XY —O—evarage
a \ —— = smaximym
B so00 e — — — .minimum
5 \\‘\
Y 000 B3
[T}
o
30.00
20.00
10.00 .
\'-
0.00 o
100.00 10.00 1.00 o.t0 om
size {mmj}
100.00
L0
$0.00 A
- L4 -
80.00 - ,:/
f, /"
70.00 e
o™ L A
% eoo0 - /Z?’/
- -’// —O—averags
a 50.00 S = == = -meimum
8 - = = = — -minimudm
g 40.00 f
o
= 000
20.00 i
10.00 Djri
0.00 }

0.00

2,00

250

size (mm} 0.45 power

3.00

30
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old27curvé.xis 9/11/97
0Old U.S. 27 Gradation Data file:0ld27curve xis
Row & [Percent passing
Sieve Sieve opening ! Sample :
size {mm) { 45 61ix 62x 53x B4x 65x 66x Avg {StdDev| Max Min Diff
3/4 inch 19.00 3.76 100,00 10000 10000 100.00 10000 100.00( 100.00 0.00| 100.00 100.00 0.00
1/2 inch 12.50 312 9581 9625 9690 9391 9222 9593 9617 160 9680 9222 4.68
378 inch 9.50 275 8643 BAB7 8790 8560 B479 B592 86.25 0988 8790 B4.79 an
No. 4 4.75 202 6764 6451 6655 6586 6333 6385 6529 163 6764 6333 4.31
No. B 237 147 5345 5103 5410 5289 5073 5076 5218 138] S410 5073 336
No. 16 1.18 108 4510 4305 4595 4492 4286 42.89] 44.13 1.24] 4595 4288 3.08
No, 30 0.60 079 3677 3516 3773 23666 3511 3504/ 36.08 103 3773 3504 270
No. 50 0.30 058 1060 1388 16.65 940 1497 1557| 13861 2.64] 1665 9.40 7.25
No. 100 0.15 0.43 5.03 6.02 6.33 467 599 5.99 5.67 0.60 6.33 467 1.68
No. 200 0.08 0.31 273 3.60 3.76 274 .28 3.27 3.23 0.39 376 2.73 1.04
100.00
80.00 %‘
80,00 &
\
70.00
g
‘w  60.00 N —{O—average
E \ = e = - AXIMWM
S 500 R ~ = = -minimurm
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