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A28 sieve analysis (ASTM C136 Sieve Analysis of Fine and
Coarse Aggregates)

NANNTALATIENVUINAALUDIIATINALY Sieve Analysis

% Passing
Sieve s Cold Bin
(mm)
3/4” 3/8" Rock Dust
1in 25 100.00 100.00 100.00
3/4in 19 100.00 100.00 100.00
1/2 in 12.5 58.85 100.00 100.00
3/8in 9.5 29.37 100.00 100.00
#4a 4.75 3.37 92.88 98.88
#8 2.36 1.05 7.37 72.10
# 16 1.18 0.90 3.14 44.33
# 30 0.6 0.84 2.70 29.98
# 50 0.3 0.78 2.45 21.61
# 100 0.15 0.67 2.17 14.76
# 200 0.075 0.14 0.44 11.33
Pan 0
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AUSURANISNAADUMIAINUAT LI wuseandu 2 nsnageu Ae
AIURNINTNUNILYBIUIATIUNEIU (ASTM C 127: Specific Gravity and
Absorption of Coarse Aggregate) LAZAIINNWTUNIZVDIUIATINALLD YA
(ASTM C 128: Specific Gravity and Absorption of Fine Aggregate)




5UN1INAAUALINEITUNI1LURILIATINALLEYA (Pavement intractive,
2013)

A139AUEWINUNIZLRSUDIIATINVUIAFIGE

, ) Avg. Specific .
Nominal Size . %Absorption
Gravity (Ggp)
Coarse
3/4” 2.695 0.555
Aggregate
Coarse
3/8” 2.701 0.560
Aggregate
Fine
Rock 2.686 0.728
Aggregate
Dust
Dust 2.637(Gsa) -

® MSARLABNAIUNANLNSUYAS HAVAABIDBNLUUTLINAALEINSU
%uﬁama wearing course ﬁﬁ%mmﬁum Maximum Aggregate
Size Wi 19 wy. InevinaswandnaILvasiu 3uunRe
3/4 i 3/8 i uarfiudu Tlnuneeazvesdiunanlne ey
aelureuanadermunyeinsumimads Teegludadiu
26% 22% WA 52% MIUAINU AILEAIAIENIINIUINAGY
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% in aggregate blend Ggp Of
Gqpof each BIN
Gradati | Aggregate Nominal size blend
on Rock Rock ed
3/4" 3/8" 3/4" 3/8"
Dust Dust* | aggreg




ate

trial
blend
*avg.Ggp, of Rock DustLﬂumaLagsﬁum Gspfine aggregate oy dust G,

Tumsuanfouiegueaiaduauson tasutmin 1,200 nduse

26 22 52 2695 | 2701 | 2.678 | 2.687
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(short termed aging) ﬂauuﬂwiiﬂuuuwﬁaLﬁamé’mé’wﬁaum%maé
S 75 asyu eaesdiy

Tunsnaasswan nilsdrunauiesifudusailad Usznaudie
weailadnausoudiuiu 5 faege deg1a3megausnazgnuasmiudiou
NIINTLUDNVUIAFUNIAUGNAI 100 U.gaUsEUI 6543, waziluaailas
nausoudn2iegnafignieisutuduiiisltusiegiuanudagliiluuada
Zunioeiiin loose sample Wit lUldmageumAusdnzgign
(Theoretical Maximum Specific Gravity) s dudmsunisnageun %Air

Void Tunaudiegaunswyas

® NANISVAABUNSULTARUDIAIUNENNAGDY

® Theoretical Maximum Specific Gravity (Gym)
NAN1TNAADUMIAT Theoretical Maximum Density U83aIUNALNARDY iy
drunauszanaruiiduruinnaznnass naufukeaiiagusunnd
wan@enu tauanelilumisis
NANISNAADUAT G UDIEIUNAUNAADS

Gradation %AC Average Gpm
a.7 2527
Trial Blend 52 2.500
57 2.489

® Marshall Volumetric Properties and Stability
ANSNAFDUNUNBUAIDYIIUISTHYARVINUALIUAIY NISNAADUNN

AuanURgUIIInTveInousiag1s Inensteiimiln 3 anusfeuininums

Unf(weight in ainuminluiii(weight submerged) wazurniinaniugyuu

9

Hanuna(weight saturated surface dry condition) #8491AtULENADUATIDE

Luwgluingu 60°C uu 30 uritkadeinfeudlegelunasieinioans




Marshall Stability Wiomen Stability wag Flow

NANISNAFBUNDUA DY NNHNAAMUAIUNEUNAADY NHUSUULaENAAN

LANMIAY LARIAINITIS

NANISNAZBUNDUAIDE1LSLYARUBIAIUNALNAAD

HOT MIX DESIGN DATA BY MARSHALL METHOD

Project Rockwool
Date: 2017-05-18 Sp.Gr. of AC (Gb) 1.03
Asphalt Grade AC 60-70 Aw. Bulk Sp.Gr. of Agg. (Gsb) 2.687
Compaction Level 75 blows/side %Asphalt Absorption in Agg.(Pba) 0.46
Aggregate gradation blend: Trial Blend Aw. Eff. Sp.Gr. (Gse) by Calc. 2.720
%AC Weight specimen |Bulk S.G. |[Max S.G. Air VMA [ Peak |Deform.| Corr.
No. [target|actual Agg. AC height Gmb Gmm Void Load |at peak| Ratio E
% % g g mm % % kN mm
4.7 | 4.7 1199.2 59.4 65.5 2.390 2.527 5.4 15.2 11.23| 2.94 | 0.94
2 | 47 | 47 1200.0 59.6 66.0 2.360 2.527 6.6 16.3 |10.71]| 2.95 | 0.93
3| 47 | 47 1200.1 59.6 65.9 2.375 2.527 6.0 15.8 |12.30| 2.81 | 0.93
AVG. 4.73 2.375 2.527 6.0 15.8
52 | 5.2 1201.0 66.0 66.7 2.358 2.500 5.7 16.8 9.21 | 2.96 | 0.92
2 | 52|52 1200.0 65.7 65.8 2.384 2.500 4.7 159 |10.35| 2.86 | 0.93
3 |52|52 1202.1 65.6 65.2 2.403 2.500 3.9 15.2 |11.22]| 2.92 | 0.95
AVG. 5.19 2.381 2.500 4.8 16.0
57 | 5.7 1201.3 73.0 65.2 2.424 2.489 2.6 15.0 |11.74]| 3.30 | 0.95
2 | 57| 57 1200.0 72.5 65.3 2.420 2.489 2.8 15.1 |12.48| 3.10 | 0.94
3 5.7 5.7 1199.8 72.7 65.2 2.421 2.489 2.8 15.1 11.39| 3.14 | 0.95
AVG. 5.71 2.422 2.489 2.7 15.0
2.500 135
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O Test result from each sample

. Average of 3 samples at each % binder




nIasUAANTRLSLYARUDIEIUNENNARDY
INHANTNAFOUNUI VUIAAAZNIAGS THNITNTAER VD8I
(Gradation) Wulumuderuunvesnsunimans Wevhnsmageunaia
WISUYAS @aTaRIUANANTIENRTEINLA taeiign %optimum asphalt
content 7 4% air voids WU 5.4% Tagvntinvesdiunansanunis
AuanTRIuvadvesduNaImaaosTivnzandign eiand umss

#1514 AANURINSLYARYDIEIUNANNAGDY AIUTDANUAYBINTHNINAIN

(max aggregate size 19 mm)

Unit Requirements (75 )
) Trial Blend
blows/side)

%Binder %
selected - 5.4%
(of total wt)
% air void %
(of total 3-5% 4%
volume)
VMA %
(of total > 15 15.6
volume)
Stability kN 8 10.2
Flow unit

8-14 11.7
(0.25mm)

2.1N5M9aedNaL Rockwool Tudgiunaueaiadnaunsanausau

Mniinalitei nmsvaaedluies fURnng iednuianuduly
1#lun1ssan Rockwool asludrunanueaiiadneuninnauiou Buain
nMsfnwinuantansduves Rockwool iledesnimldsuiuneailad
ounIonaufou SeliseaiBundiil

e nsidsunUasanin Walasumnusou

a L2 = % (v 2 v Y] ¥ |oI 1 ° <
nsudnweailadmauninnaniou Jandesdulaaiuiaulininii 150°C 1y
nalaani 2 97109 39ReaiinisHaNsainI1 Rockwool ialssuainusau
Wunaiuu aziinisidsuntasanimguls Fevinisveasulaenisin
Rockwool aumiemiauiainusau 150°C tWuan 2 $71ue wuln anway
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Rockwool #asa1nlasuminusau (uu) wisununaulasuaiusau (a1q)

®  NTVINABUIUIAARY
N IageU 1nen1sIATIEY Seive Analysis WWULREIAUNIATINUTELAN
iy wuin Rockwool Hvunanazilndidssiusasvuindiugy Tne
YLD UAUANIAIATT

NAN1TILATIERVUIAABLUBS Rock Wool Al Sieve Analysis

e Size, d % Passing
(mm) 3/4”
1/2 in 125 100.0
3/8in 9.5 100.0
#4a 4.75 100.0
#38 2.36 76.0
# 16 1.18 40.4
# 30 0.6 36.0
# 50 0.3 33.2
# 100 0.15 23.4
# 200 0.075 10.4
Pan 0




Sieve Size*0.45 (mm)
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drunaniidndrumaniuvesiiuis 3 vuinfe 3/4 §13/8 i1 waziudu lu
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AIUNANAINET

natednadiu s Rockwool ludnau 5 - 6% wesminiiu
fuRockwool annsanaldifudiuiwennasulfifuetied Sudofiarsan
Rockvvool Hudunilwenasiy uasduindndiuvesdiunansiwunlvsl
8nAfs avnuin Rockwool dndau 5 - 6% suaqumuﬂwwlu RE maummu
nsua Rockwool Tudnau 2.5%- 3% vestuidnulasiuianun edein
agiuLﬂmsmmﬂausquqquﬂﬂLLaa[4] TngludumouiaznaasieonuuuruInnay
2 wuv Tnefinsdndau Rockwool A7t 3% vesd1ninulasiy Tned
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e LuvU BLJuIUIAAAZYRIAIUNANLDANARABUNSANIHAY
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% in aggregate blend Gsp Of
Gspof each BIN
) Aggregate Nominal size blende
Gradati
Rock d
on 3/ | 3/ | Rock | Rock | 3/ | 3/8 Rock

wool | aggrega

qa" | 8" Dust wool | 4" ! Dust*




AVUNE -
26 | 27
1 26 | 22 52 0 2,678 2687
) 95 | 01
AULUU
26 | 22 26 | 27 2.70
Trial A 49.0 30 2678 2688
0l .0 95 | 01 0
27 | 35 26 | 2.7 2.70
Trial B 35.0 30 2678 2.691
0l .0 95 | 01 0

*aveg.Ggp, of Rock Dustifunalaasuag Gspfine aggregate Uay dust G,
*“*Rockwool T¥A1NENEn
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® Theoretical Maximum Specific Gravity (Gmm)

NAN1INAFBUNIAT Theoretical Maximum Density U8sdunaNLodfan
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Trial A

55

2.502

6.0

2.479

6.5

2.469

Trial B

55

2.501

6.0

2.482

6.5

2.465

® Marshall Volumetric Properties and Stability

NANISNAZDUN DU DL NTNHANAILEIUNALLDANARADUNTATNHAL

f28 Rockwool NflUSuNawaaiannkans1eiu

NANISNAZBUNDUFIDE19LILYARUDIAIUNALLDENAAADUNTA UL

Aay Trail A

HOT MIX DESIGN DATA BY MARSHALL METHOD

Project Rockwool
Date: 2017-06-28 Sp.Gr. of AC (Gb) 1.03
Asphalt Grade AC 60-70 Avg. Bulk Sp.Gr. of Agg. (Gsb) 2.688
Compaction Level 75 blows/side %Asphalt Absorption in Agg.(Pba) 0.57
Aggregate gradation blend: Trial Blend A Awvg. Eff. Sp.Gr. (Gse) by Calc. 2.729
%AC Weight specimen | Bulk S.G. [Max S.G. Air VMA | Peak |Deform, Corr. Stability Flow
No. |target|actual Agg. AC height Gmb Gmm Void Load |at peak| Ratio | measured | corrected | (0.25mm)
% % g g mm % % kN mm kN kN
1 55 | 55 1200.0 69.8 66.9 2.367 2.502 5.4 16.8 13.06| 3.55 | 0.91 13.1 11.9 14.2
2 55 | 55 1200.0 69.8 65.7 2.387 2.502 4.6 16.1 |15.25| 3.55 | 0.94 15.3 14.3 14.2
3 55 | 55 1200.0 69.8 66.2 2.368 2.502 5.4 16.7 |12.50| 3.75 | 0.93 12.5 11.6 15.0
AVG. 55 2.377 2.502 5.0 16.4 14.2 13.1 14.2
1 6.0 | 6.0 1200.0 76.6 66.5 2.393 2.479 35 16.3 |13.48| 3.25 | 0.92 135 12.4 13.0
2 6.0 | 6.0 1200.0 76.6 66.6 2.384 2.479 3.8 16.6 |16.35| 3.46 | 0.92 16.4 15.0 13.8
3 6.0 | 6.0 1200.0 76.5 66.1 2.403 2.479 3.1 16.0 [13.33| 3.18 | 0.93 133 12.4 12.7
AVG. 6.0 2.393 2.479 3.7 16.5 14.9 13.7 13.4
1 6.5 | 65 1200.0 83.4 66.7 2.398 2.469 2.9 16.6 |13.28| 3.46 | 0.92 133 12.2 13.8
2 6.5 | 6.5 1200.0 83.4 67.1 2.389 2.469 3.2 169 |13.85| 3.10 | 0.91 139 12.6 12.4
3 6.5 | 6.5 1200.0 83.5 66.3 2.409 2.469 2.4 16.2 |13.05| 3.33 | 0.92 13.1 12.0 13.3
AVG. 6.5 2.399 2.469 3.0 16.7 13.6 12.4 13.1
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Trail B
HOT MIX DESIGN DATA BY MARSHALL METHOD
Project Rockwool
Date: 2017-06-28 Sp.Gr. of AC (Gb) 1.03
Asphalt Grade AC 60-70 Avg. Bulk Sp.Gr. of Agg. (Gsb) 2.691
Compaction Level 75 blows/side %Asphalt Absorption in Agg.(Pba) 0.52
Aggregate gradation blend:  Trial Blend B Avg. Eff. Sp.Gr. (Gse) by Calc. 2.728
Y%AC Weight specimen | Bulk S.G. |Max S.G. Air VMA | Peak [Deform, Corr. Stability Flow
No. |target|actual Agg. AC height Gmb Gmm Void Load |at peak| Ratio | measured | corrected | (0.25mm)
% % g g mm % % kN mm kN kN
1 55 | 55 1200.0 69.8 67.4 2.361 2.501 5.6 171 [12.39| 312 | 09 12.4 11.2 125
2 55 | 55 1200.0 69.8 68.4 2.326 2.501 7.0 183 |10.16| 3.15 | 0.88 10.2 8.9 12.6
AVG. 5.5 2.344 2.501 6.3 17.7 11.3 10.0 12.5
1 6.0 | 6.0 1200.0 76.6 69.1 2.324 2.482 6.4 18.8 9.92 | 3.49 | 0.87 9.9 8.6 14.0
2 6.0 | 6.0 1200.0 76.6 69.5 2.331 2.482 6.1 18.6 |10.49| 3.81 | 0.86 10.5 9.0 15.2
AVG. 6.0 2.327 2.482 6.2 18.7 10.2 8.8 14.6
1 6.5 | 6.5 1200.0 83.4 69.1 2.326 2.465 5.6 19.2 9.64 | 3.31 | 0.87 9.6 8.4 13.2
2 6.5 | 6.5 1200.0 83.4 68.3 2.345 2.465 4.9 185 |10.81| 2.94 | 0.89 10.8 9.6 11.8
AVG. 6.5 2.335 2.465 5.3 18.9 10.2 9.0 125
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Mndayanan1snaaeuvedIuNauLeailanaeunIniinay Rockwool 713l

YUINARLYDINATINTUANGITY Fip Trial A uay Trial B Weldinausidadau
Fosin9e A ¥3e % Air Void 71 4 % Tunsfiansandunauuesiias
AOUNIATIATIgR d1113U Trial A wag Trial B ilefiarsauiisuiudunay
fuwuy asnsaasuilumsdlaniniss
AaantRusuraduadiunaulaaiadnauninaNNIsnaaed pudaiinua

YDINTUNIMALY (max aeeregate size 19 mm)

Requirement | g@iupaw Trial A Trial B
S AULUU (W& RW | (&3 RW
(75 T 3%) 3%)
blows/side)
Rockwool)
%Binder % - 5.4% 5.8% > 6.5%
selected
(of total wt)




% air void % 3-5% 4% 4% 5.4%
(of total @ 6.5%AC
volume)

VMA % > 15 15.6 16.3 12.8
(of total @ 6.5% AC
volume)

Stability kN 8 10.2 13.2 9.0
@ 6.5% AC

Flow uni 8-14 11.7 13.5 12.5

(0.25mm) t @ 6.5% AC

3110151991960 sz ulddndrunauildvuinaas Trial B 19y
drunauiilinanismaaeuilifivinfiaas a1 %Air Void wazan VMA dealal
Auluarunudfinsuniamalsdinualy Snveamandidiudide
(Stability)wazArnistnailieiva (Flow)dsdeenindrunaudunuudildled
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NINAgEU AS Dynamic Creep
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10-20 <2 2-10 Not Applicable
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Accumulated Strain vs Cycle
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AULUY

RW-1 GRVAGH 6.2 900 N/A
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& Operations
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Development
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Development

Research to Prove
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Basic Technology
Research

inaluladrSonaanur
Operational use of deliverable anthlulsoussolasandn
Actual deliverable qualified aunuumMAEUIL

through test and demonstration ﬁmumgs;ﬁu

Final devel ent version of

environment

reported

2. msweszdanudululdnaasegadans

the delive demonstrated
in operational environment

Representative of the deliverable
demonstrated in relevant

AunuuMAdauIl

Key elements demonstrated in
relevant environment

aunuuKkavJauans
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laboratory environment

Concepts demonstrated
analytically or experimentally

Technology concept and/or NSWAILNDVANDLS
application formulated h
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Basic principle observed and
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