Appendix C — Gravel and HMA Mix Design

Shop Drawings
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BROX INDUSTRIES, ING.
1471 Methuen Street - Dracut, MA

01826-5439

i .S'-‘—g.'/é‘_‘i_ /E:“"'L

(978) 805-9788 Fax: (978) 805-9790
2012 GRADATION ANALYSIS
AS OF: 10/25/12 DESCRIPTION: _|CRUSH STONE FINE
LOCATION: |ROCHESTER, NH SPECIFICATION: (NH 4L~ |
JOB: Various, NH | SOURCE: ROCHESTER, NH
PERCENT
SIEVE SIZE PASSING SPECIFICATION
50mm 2" 88.8. 100
37.5mm 1-1/2" 95.0 | 85-100 -~
25mm 1™ 75.0 C
19mm 3/4" 62.4 45-75 -~
12.5mm 1/2" 49.8
9.5mm 3/8" 43.1
4.75mm #4 30.9 10-45 —
236mm #8 23.8
1.18mm #16 17.9
.6mm #30 13.0
Smm #50 8.9
15mm #100 6.6
.075mm #200 \Washed 4.0 0-5 -~
ROCHESTER 304.4 CRUSHED STONE FINE GRADE
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BROX INDUSTRIES, INC.
1471 Methuen Street - Dracut, MA 01826-5439
(978) 805-9788 Fax: (978) 805-9790

20112 GRADATION ANALYSIS
|
AS OF: 10/25/12 DESCRIPTION: |CR. STONE C.G. .
LOCATION: | ROCHESTER SPECIFICATION: | ~NH 3045 e Bmrad Syl
JOB: SOURCE: ROCHESTER BT A
LA WEAR: 52.70% PERCENTY
SIEVE SIZE PASSING SPECIFICATION
87.5mm 3 1/2"™ 100.0 100
75mm 3" 100.0 85-100
50mm 27 91.7
37.5mm 1-1/2" 4.7
258mm 1" 57.3
19mn1 3/4° 49,1 40-70
12.5mm 1/2" 40.2
9.5mm 3/8" 354
4.75mm #4 27.0 15-40
236mm #8 22.1
1.18mm #16 17.6
.Brm #30 133
Smm #50 8.7
JABmm #100 4.9
.075mm #200 Washed 3.0 0-5
ROCHESTER- 304.5 CRUSHED STONE COARSE GRADE |
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Roch Larochelile

From:

Sent:

To:

Subject:
Attachments:

Follow Up Flag:
Flag Sfatus:

Tom Billetter

Saturday, April 06, 2013 10:00 AM

'Roch Larcchelle’

drain fabric re submit
ADS_Geosynthelics_1001T_Nonwoven.pdf
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See attached fro re-submittal on drainage fabric
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GEOSYMNTHETICS

ADS GEOSYNTHETICS 1001T NONWOVEN GEOTEXTILE

Scope Lt
This specification describes ADS Geosynthetics 10.0 oz (1001 T) nonwoven geotextile.

Filter Fabric Requirements

ADS Geosynthetics 10.0 oz (1001T) is a needle-punched nonwoven geotexlile made of 100%
polypropyfene sfaple fibers, which are formed into a random network for dimensional stability. ADS
Geosynthetics 10.0 oz (1001T) resists uitraviolet deterioration, rotting, biological degradation, naturally
encountered basics and acids. Polypropylene is stable within a pH range of 2 to 13. ADS Geosynthelics
10.0 oz (1001T) conforms to the physical property values lisled below:

Filter Fabric Properties

FROPERTY TESTNETHOD LAIT (Minimum m::;: Roll Value)
Weight (Typical) ASTM D 5261 ozyd® {gimz) 10.0 (339) +~
Grab Tensile ASTM D 4632 Ibs (ki) 250 (1.11) =~
Grab Elongation - ASTM D 4632 % 50
Trapezoid Tear Strength ASTM D 4533 lbs (kNY 100 (0.444) —

CBR Puncture Resistance ASTM D 6241 Ibs (kN) 700 (3.11) —

Permittivity* ASTM D 4491 sec” 1.2

Waler Flow* ASTM D 4491 gprvA(Umin/m?) 80 (3251)

AOS* ASTM D 4751 US Sieve (mm) 100 (0.150)

UV Resistance ASTM D 4355 Y%/hrs 70/500

PACKAGING

Roll Dimensions (W x L) — ft 12.5 %360/ 15%300

Square Yards Per Roll 500

Estimated Roll Weight - Ibs 320

* At the lime of manufacturing. Handling may change these prop 2riies. _ s i R—
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CMA ENGINEERS, INC. LETTER OF TRANSMITTAL
55 South Commercial Street
Manchester, NH 03101
TEL (603) 627-0708
FAX (603) 627-0746
TO American Excavating Corporation DATE 5/3/2013 JOB NO. 745 (File G.6)
PO Box 1220 ATTENTION: Tom Billetter
Derry, NH 03038 RE: Tolend Road Reconstruction
Pavement Mix Designs
WE ARE SENDING YOU Attached [ ] Under separate cover via the following items:
] Shop drawings [] Prints [ ]Plans [] Samples [] Specifications
[ Copy of letter [ ] Change order []
COPIES DATE NO. DESCRIPTION
I 5/3/13 18 | Pavement Mix Designs (75 gyration 12, 5mm & 19mm)

THESE ARE TRANSMITTED as checked below:

[ For approval
[ 1 For your use
[] As requested

D<] Approved as submitted [ ] Resubmit
[ Approved as noted ["] Submit
[] Returned for corrections [ Return

[] For review and comment

[ ] FOR BIDS DUE

copies for approval
copies for distribution
corrected prints

[ ] PRINTS RETURNED AFTER LOAN TO US

REMARKS:

See attached reviewed submittal. As agreed, these 75 gyration pavement mix designs will be used instead of
the previously submitted 50 gyration mix designs.

COPY TO:

File; Dave White

Signed

o

Daniel Hudson, P.E.

v

If enclosures are not as noted, kindly notify us at once.

745-Submittal-Reviewed-37-Pavement-130503




From: Tom Bilistter

To: "Dan Hudsen”; “Jack Kareckas”

Ce: Tom"

Subjeck: submittal for crushed stene fine

Bate: Wednesday, August 07, 2013 2:53:30 PM

Hi Dan, attached is sieve analysis from Turner for some material we are processing
on another job and would like to start using on Tolend Rd project, as you will see it
meets spec for 304.4 Crushed stone fine, which is what we are using from Brox now.
I have a stockpile on site that Jack has seen and is available for viewing if you so
desire. | would like to start using this next week when we begin excavating again so a
prompt response would be greatly appreciated if possible. Thanks

ToMm BILLETTER
PROJECT MANAGER/ESTIMATOR
AMERIC XCAVATING CORP

ER
08%‘% 1-4d681

SUBMITTAL REVIEW
Mo Exceptions Taken,
Corrections as Noted - No Resubmission Reguired.
Corzections as Noted - Resubnsission Required.

Rejected, See Remarks - Revise and Resubmit,

Nor Action Taken.
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Review Is only for conformance wiih the design concept of the project and
conformance with the information given in the Contract Documents,
Contractor is responsible for differences to be confimed and correlated at
itg; for information that pertains fo fabrication; for techmiques of

. consirugtign; anff fot alfopher aspects of complation of the wosk,
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Partic

le Size Distribution Report
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100 10 0.1 0.01 0.001
GRAIN SIZE - mm.
% Gravel % Sand % Fines
% Cobbles Coarse Fine Coarse Medium Fine Silt | Clay
0.0 414 359 4.8 7.9 6.6 3.4
kT
Test Resulis (ASTM C 136 & ASTHM C 117) -9?" Material Description
Opening Percent Spec.” Pass? 2[5"1‘ Crushed Gravel
Size Finer (Percent) (X=Fail)
3 100.0 ;‘;‘f‘m
2 100.0 100.0 ! Atterberg Limits (ASTW D 4318)
11/2 95.0 85.0 - 100.0 ¢4f PL= L= Pl=
1 75.6 ¢ Classificati
3/4 58.6 45.0 - 75.0 assilication
378 34.0 e Coefficients
#4 22.7 10.0 -45.0 v Dgg= 33.3960 Dgs= 30.0793 Dgo= 19.5324
#10 17.9 Dgg= 15.9820 Dag= 7.8323 Dq5= 1.1246
#20 134 Dqg= 0.4260 Cy= 45.85 Ce= 7.37
10 u c
#40 10.0
#50 8.5 Remarks
100 5.7 Matgrial meets NHDOT 304.4 gradation specification.
~ 3 Al (e
#200 3.4 0.0-5.0 et
Date Received: $-6-13 Date Tested: 8-7-13
Tested By: Jeff Young
Checked By: Scott TeBordo
Title: Lab Manager
" NHDOT 304.4
Location: GlenHill Rd Stockpile Date Sampled: 8-6-13
Sample Number: 13-695___ Depth: NHDOT 304.4 P ?
JOH N Client: American Excavating
TU RN ER Project: Tolend Road, Dover, NH
Dover, NH Project No: _13-10-019 Figure ___008B




Brox Industries

1471 Methuen St.
Dracut, MA 01826
Phone: 978-805-9788
Fax: 978-805-9720

SUPERPAVE JMF Submittal Cover Sheet and Forms Check List Job ["Various, NH
Vertfication ' Producer: Brox iidtEties
i Location: Rochester, NH
DESIGN ESAL LEVEL NOMINAL MAX, SIZE
75 gyrations 19.0 mm

Washed Gradations &
Specific Gravities X

Dry Gradations &
Consensius Properies X

Combined Gradations K
Gmm & Gmb Test Data K
Volumetricswigm

Graph Data w?gm

Batch Weight K

Job Mix Formula X

SUBMITTAL REVIEW
Mo Exceptions Taken.
Carrections as Noted - No Resubmission Required,
Corrections as Noted - Resubmission Reguired.
Rejected, Sec Remarks - Revise and Resubmit.

No Action Taken.

I

couformance with the information given in the Contract Documents.

construction; and for all other aspects of completion of the work.

ChA ENGINEERS, INC.
By: Dantel Hudson, P.E.

Review is only for conformance with the design concept of the project and

Contracior is responsible for differences to be confinned and correlated at
the job site; for information that periains to fabrication; for technigues of

o 573113

3/6/2013
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Volumetrics

NOMINAL MAX. SIZE
19.0 mm

DESIGN ESAL LEVEL
75 gyrations

Job: Various, NH
Producer: Brox Industries
Location: Rochester, NH

SUPERPAVE Design PGB Content
Compacted Specimen Volumefric Property Summary
COMPOSITION OF SUPERPAVE MIXTURES (Analysis by mass of total mixture)

Specific Gravity N des N max %Agg
CONSTITUENT MATERIAL Source Apparent Bulk Results Results | Baich
1.0" Stone Rochester,NH 2.660 2.617 0.00 0.00 0
3/4" Stone Rochester,NH 2.655 2.603 2573 25.73 27
CA 1/2" Stone Rochester,NH 2.659 2.592 14.77 14.77 15.5
3/8" Stone Rochester,NH 2.655 2.578 14.30 14.30. 15
Stone Dust Rochester,NH 2.651 2.590 0.00 0.00 0
FA Stlone Sand Rochester,NH 2.670 2.590 19.086 18.06 20
Natural Sand Rochester,NH 2673 2.631 0.00 0.00 0
Mineral Filler BHF 2.667 2.600 0.48 0.48 0.5
RAP 2.675 2.610 20.97 20.97 22
Total Aggregate 95.3
Asphalt Cement 1.039
Gmim Max. Sp. Gr. of Paving Mix (AASHTO T209)
Gmb Bulk Sp. Gr. of compacied mix @ Nmax gyrations (AASHTO T166)
H%Gmm@Nmax  [%Gmm@Nmax = [(Gmb@Nmax)/(Gmm)] x 100
Gmb@Nini Bulk Sp. Gr. of compacted mix @ Nini gyrations
SoGmm@Nini Y%Gmm@Nini = [(Gmb@Nini)/(Gmm)] x 100
Gmb@Ndes Bulk Sp. Gr. of compacted mix @ Ndes gyrations
%Gmm@Ndes  |%Gmm @ Ndes = [(Gmb @Ndes)/(Gmm)] x 100
Va(@Ndes) Va( a@@es) = 100[(Gmm - Gmb @Ndes)/Gmm]
Gsb Bulk Sp. Gr. of Total aggregate*
Gsa Apparent Sp. Gr. of Total aggregate
Gse Effective Sp. Gr. of Total Aggregate Gse = [Ps]/ [(100/Gmm)-(Pb/Gb)]
VMA VMA = 100 - (Gmb @Ndes x Ps/Gsb)
VFB VFB = 100[(VMA - Va) / VMA]
F Fines = % passing #200 :
Pbe Pbe = Pb - {(Ps x Gb) x [(Gse - Gsb)/(Gse x Gsh)]}
F/Pbe Fines to Eff. AC Ratio = (% passing 0.075 sieve) / Pbe
Remarks:
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Graph Data

Job: Various, NH
NOMINAL MAX. SIZE Producer: Brox Industries
19.0 mm Location: Rochester, NH
DESIGN ESAL LEVEL
75 gyrations
SUPERPAVE Volumetric Plot
990 14.00 ——————————
13.80
wx 98.0 13.60
g a7.0 4 13.40
é\ < 1320 4
= 96.0 E 13.00
E 12.80
o %0 12.60
5 94.0 12.40 A
E’3'033 3.8 43 48 53 EZSS i
: ’ ; ? i 33 3.8 4.3 53
% Asphalt % Asphalt
89.0 —— —— — 79.00 F———T . -
88.0 75.00
£ *
é&?.ﬂ 71.00
£ & 00 *
E86.0 =
5} 63.00 -
=
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3.3 3.8 43 4.8 53 3.3 38 43 48 5.3
% Asphalt % Asphalt
7.0 T—- . — ey 120 7
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055 1.00 2
250 4 0.90
@)4_5 L 2 o
4.0 %_ 0.80
>35
25 0.70
25 0.60
2.0 0.50
33 3.8 43 48 53 33 38 43 48 53
% Asphalt % Asphalt
Values at Optimum AC Content
DESIGN PGB CONTENT
4.7
%Gmm | %Gmm @Ndes
Property | @Nmax | @Nini Va, % VMA, % | VFB, % F/Pbe
Specs. <98% <88% 4% 13.0 65-75 .6-1.2
Actual - 97.3 87.8 4.4 13.19 £6.63 1.06
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SUPERPAVE JMF Submittal Cover Sheet and Forms Check List Job: Varlous, NH
Verification Producer: Brox Industries
Location: Rochaster, NH

Brox Industries

1471 Methuen St.
Dracut, MA 01826
Phone: 978-805-9788
Fax: 978-805-9780

DESIGN ESAL LEVEL
75 gyrations

NOMINAL MAX. SIZE

12.5 mm

Washed Gradations &
Spacific Gravities X

Dry Gradations & _
Consensius Properfies X

TSR

Combined Gradations X

Gmm & Gmb Test Data X

et

Volumetrics X

Graph Data X

Batch Weight X

Job Mix Formula X

M/ SUBMITTAL REVIEW

No Exceptions Teken.
D Corrections as Noted - No Resubmission Required.
D Corrections as Noted - Resubmission Requited.
D Rejected, See Remarks - Revise and Resubmit,
[:] Ne Action Taken,
Review is only for conformance with the design conceptof the project and
conformance with the information given in the Contract Documents,
Contractor is respensible for differences to be confirmed and correlated at
the job site; for information: that pertains to fabrication; for techniques of

construction; and for all ether aspects of completion of the work.

CMA ENGINEERS, INC.
- Daniel Mudson, P.E.

b 513113

3/612013
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Volumetrics

NOMINAL MAX_ SIZE Job: Various, NH
12.5 mm Producer: Brox Industries
DESIGN ESAL LEVEL Location: Rochester, NH
75 gyrations

SUPERPAVE Design PGB Content
Compacied Specimen Volumetric Property Summary

COMPOSITION OF SUPERPAVE MIXTURES {Analysis by mass of total mixture}

Specific Gravity N des N max Y%eAga
CONSTITUENT MATERIAL Source Apparent Bulk Results Results Batch
1.4" Stone Rochester NH 2.660 2.617 0.00 0.00 ]
34" Stone Rochester,NH 2.655 2.603 0.00 0.00 0
CA 1/2" Stone Rochester NH 2.659 2.592 19.85 19.85 21
3/8" Stone Rochester, NH 2.655 2578 23.63 2363 25
Stone Dust Rochaster, NH 2.651 2.590 0.00 0.00 a
FA Stone Sand Rochester NH 2,670 2.580 25.99 2598 275
Natural Sand Rochester,NH 2673 2.631 378 378 4
Mineraj Filler BHF 2.887 2.600 0.47 0.47 0.5
RAP 2.675 2.610 20.79 2079 22
Total Agoregate 94.5
Asphalt Cement 1.038
Gmm Max. Sp. Gr. of Paving Mix (AASHTO T209)
Gmb Bulk Sp. Gr. of compacied mix @ Nmax gyrations (AASHTO T166)

%Gmm@E@Nmax %Gmm@Nmax = HGmb@Nmax)/(Gmm}] x 100

Gmb@Nini Bulk Sp Gr. of campacted mix @ Nini gyratmns

FeGmm@Nini %Gmm@Nlm [(Gmb@NIni){Gmm)] x ‘EDD

Gmb@Ndes Bulk Sp. Gr. of compacted mix @ Ndes gyrations
%Gmm@nNdes  |%Gmm @ Ndes = [(Gmb @Ndes)({Gmm¥ x 100
Va(@Ndes) Va{ @Ndes} = 100[(Gmm - Gmb @Ndes)/Gmm]

Gsb Bulk Sp. Gr. of Total aggregate*

Gsa Apparent Sp. Gr. of Total aggregate

Gse Effective Sp. Gr. of Total Aggregate Gse = [Ps]/ [{100/Gmm)-{Pb/Gb))
VMA VMA = 100 - (Gmb @Ndes x Ps/Gsh)

VEB VEB = 100[{VMA - Va) / VMA]}

F Fines = % passing #200

Phe tPbe = Pb - {(Ps x Gb) X j(Gse - Gsb)/(Gse x Gsb)]}
F/Pbe [Fmes 1o Eff. AC Ratio = (% passing 0.075 sieve) / Phe
Remarks:
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Graph Data

Jobh: Various, NH
NOMINAL MAX. SIZE Producer: Brox Industries
o T.mm 7 Location: Rochester, NH
DESIGN ESAL LEVEL
75 gyrations
SUPERPAVE Volumetric Plot
900 « i 16.00 B —
15.80
B 98.0 15.60
£ oro s
& < T
g 960 = 15.00 .
£ = 14.80 .
o 950 14.60
¥ a4 14.40
20
ol | e
4.5 5.5 5 6.5 45 5 55 65
% Asphalt % Asphali
§9.0 79.00 ’”
_83.0 75.00
= i 4
%) 870 71.00
E & oo
E86.0 >
o £3.00
;?_ .
85.0 50.00
84.0 55,00 .
45 5 55 6 6.5 4.5 5 55 8 6.5
% Asphalt % Asphalt
T I R —— 1.20 - -
6.5
8.0 110
vB.5 1.00
5.0 0.90
5 8
=0 & 0.80
235 “ o0
3.0 ' B
25 0.60
2.0 - : 5 o5 0.50
4. 5. 6 - 45 5.0 55 6.0 6.5
% Asphalt % Asphalt
Values at Opiimum AC Content
DESIGN PGE CONTENT
5.5
%Grmm %Gmm @Ndes
Property | @Nmax | @Nni Va, % | VMA, % | VFB,% | F/Pbe
Specs. <98% <B9% 4% 14.0 65-75 512
Actual 97.1 89.0 4.9 14.86 7285 0.95
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