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ABSTRACT

The need to reduce our states dependence on land fills resulted
in a unique cooperative venture by three state agencies. A
partnership was forged between the Minnesota Pollution Control
Agency (MPCA), the Minnesota Department of Natural Resources (DNR)
and the Minnesota Department of Transportation (Mn/DOT) to
investigate the use of recycled tire rubber and processed asphalt
shingle scrap. The result is a two mile section of the Willard
Munger Recreational Trail in St. Paul constructed with asphalt
paving mixtures which contain varying percentages of recycled tire
rubber and shingle scrap.

Special bituminous mix designs were formulated using 3% rubber,

6% rubber, 3% rubber with 6% shingles and 9% shingles. The
mixtures containing rubber did not exhibit acceptable mix
characteristic values under present Mn/DOT bituminous
specifications. The shingle-only mix met specifications and

yielded an economic advantage of decreasing the asphalt cement
demand of the mix.

Conventional mixing and paving equipment was wutilized for
construction. This application appears to be a viable alternative

to landfilling these materials. However, costs for the mixtures
containing rubber increased from 35% to 50% over the cost of the
conventional mixture. Since the use of shingle scrap was

negotiated by the private companies involved, no comparable cost
data is available.
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Background.

The need to reduce our states dependence on land fills resulted
in a unique cooperative venture by three state agencies. A
partnership was forged between the Minnesota Pollution Control
Agency (MPCA), the Minnesota Department of Natural Resources (DNR)
and the Minnesota Department of Transportation (Mn/DOT) to
investigate the use of recycled tire rubber and processed asphalt
shingle scrap. The result is a two mile section of the Willard
Munger Recreational Trail in 5t. Paul constructed with asphalt
paving mixtures which contain varying percentages of recycled tire
rubber and shingle scrap.

The location of the Gateway Segment,
which contains the test sections, is
shown in Figure 1. The test sections
contain the following proportions of '™
waste materials:

3% Rubber

6% Rubber

3% Rubber and 6% Shingle Scrap

9% Shingle Scrap
( Percent by weight of the mineral
aggregates.) Asphalt mixture util- 1w
izing only standard aggregates was rase AR MU e (ONALTRALL
also used as a control mix for \ A otonE
comparison purposes. Locations of

the test and control sections are
shown on the following page.

Since 1985, when the landfilling of waste tires became illegal,
there have been ongoing efforts to find viable markets for waste
tire products. Presently, most of Minnesota's waste tires are
shredded and consumed as industrial boiler fuel. The use of ground
tire rubber in asphalt paving mixes is not new. Past experiences
by Mn/DOT and other agency's had shown them to be constructable.
However, highway experiences demonstrated less room for error when
placing rubber mixtures and, when errors occurred, catastrophic
failures ensued. Rubber mixtures also require a higher percentage
of asphalt cement. Since asphalt cement is by far the most
expensive ingredient in an asphalt paving mixture, higher asphalt
demand equates to a significant rise in construction cost.

The concern over potential failures led to the concept of testing
the mixtures on recreational trails instead of on highway
construction. Using the trail allowed a more bold approach in
formulating the mixture designs since reconstruction of failed test
sections would not pose the traffic control problems and other
costs associated with highway testing. However, the trail pavement
is subjected to exactly the same mixing, paving and, most
importantly, environmental factors common to all asphalt paving.
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The use of shingle scrap was identified as a means to reduce the
mixtures asphalt demand and make the use of rubber more economical.
Organic and fiberglass shingles, the two types presently produced
in the United States, contain approximately 30% and 19% asphalt
cement, respectively. Ends of runs, samples, off color shingles
and tabs create approximately 5% waste during the manufacturing
process. This waste is presently landfilled. It is important to
note that the shingle scrap was obtained directly from a shingle
manufacturing plant. It did not include waste removed during
reroof construction. While utilization of reroof waste has merit,
problems with uniformity, removal of nails and material separation
preclude its use at this time.

Laboratory Bituminous Mix Design.

Previous studies and background testing had shown that mnixes
containing ground rubber display lower Marshall stability (a
standard measure of resistance to deformation or strength) and
higher air void content than conventional mixtures. Upon awarding
the contract to the low bidder, Bituminous Roadways, samples of
standard aggregates were obtained from their stockpiles. It is
essential that the actual aggregates to be used on any bituminous
project are used in the trial mix testing.

The DNR specifications called for the use of standard Mn/DOT mix
type 2341. Trail mix lab work performed in the Mn/DOT Central Lab
yielded the following mix designs.

% Agg % Rubber % Shingles % Asphalt Stab. % Alr Vvoids
1bs.
100 0] 0 5.0 1560 4.2
97 3 0 6.5 192 5.7
93 6 0 7.7 50 9.1
91 3 6 5.9 408 5.3
91 0 9 3.0 2464 3.3

Il

% Aggregate + %Rubber + % Shingles 100% weight of

dry mineral materials.

% Asphalt = % by weight of total mixture (asphalt cement
and mineral materials)

Some stability and air void data was interpolated from
actual test results. Quantities shown are for comparison
purposes only.

Mix design sheets are in Appendix A of this report.




The Mn/DOT bituminous specification type 2341 for 1990 required a
minimum Marshall stability of 1000 lbs. and a maximum of 3000 1lbs
with a targeted air void content of 4.0.

All mixes contained the same combination of natural aggregates.
The control mix met type 2341 gradation requirements but was
formulated to be on the coarser side of the tolerances. Experience
with other aggregates had shown that when rubber is added,
relatively coarser aggregates yield higher stabilities. It is
theorized that larger stones maintain better aggregate interlock as
the smaller less dense rubber particles fill the gaps. Even with
this slight beneficial influence, rubber-only mixtures exhibited
extremely low stability values.

The stability values for the rubber and shingle mix were somewhat
better, but still failed to meet specification. A notable decrease
in asphalt demand, 0.6 percent, was also demonstrated.

The shingle-only mix met specification and demonstrated a
significantly higher Marshall stability than the control mixture.
The angular granules and relatively hard asphalt cement contributed
by the shingle scrap are potential sources of this increase in
stability. The decrease of 2.0 percent in asphalt demand displayed
has important potential economic benefits.

Pre-Construction.

A great deal of planning was required to bring together the
information and materials to make this project work. The DNR
prepared the plans and specifications, with assistance from Mn/DOT.
The MPCA contracted with the Trash Depot Inc of Moorhead, Minnesota
to produce and deliver the ground rubber. The use of shingle scrap
was coordinated by the J.L. Shiely Company. This including
locating a shingle scrap source; Certainteed Inc of Shakopee, Mn;
selecting a processor/grinder, the Omann Brothers of St. Michael,
Mn; and working with the paving contractor, Bituminous Roadways.
Performing the mix design testing was provided by Mn/DOT.

Construction.
This section of trail was placed on abandoned Soo Line Rail Road

right of way. The inplace track bed was reshaped as needed and a
4% thick crushed concrete base was placed and compacted.

A batch-type plant was use to prepare the mixture. All waste
materials were introduce through the plant's recycled asphalt
pavement inlet. No recycled asphalt pavement was utilized on this

project. Higher mixing temperatures ( 30-40 degrees F higher than
the normal 290 F) and slightly longer mixing times were utilized to
foster better rubber/aggregate coating. Since only one inlet was
available for waste product introduction, premixing of the rubber
and shingles for the rubber-shingle mix was required. This was
accomplished with a front-end-loader and truck scale. The



contractors versatility and previous experience with rubber
athletic tracks 1led to relatively smooth production with few
unexpected plant problems.

The weather during construction was hot and humid with clear skies
and highs in the 90's F, The 12 foot wide, 2.5 inch thick mat was
place 1in one paver pass. A steel wheeled roller provided
compaction with a second smaller steel wheeled roller creating the
finished surface. The use of pneumatic tired roller was no
recommended due to potential rubber pickup problems. A few 2-3
inch diameter clumps of shredded shingles appeared during paving.
While the clumps posed only a minor problem, a process to break up
or remove them should be adopted.

Performance.

The surface texture immediately after construction was somewhat
open and porous. Much of this was due to the coarse natural
aggregate gradation used in hopes of gaining stability. 1k
appears that what little was gained in stability was sacrificed in
terms of surface texture.

Shortly after construction some loss of rubber particles from the
surface occurred. As yet, this phenomenon has been minimal and has
not significantly effected the surface texture.

While the shingle-only mixture also exhibited a relatively open
Sl tace texture due to the coarse natural aggregates, it is
performing satisfactorily to date.



Laboratory Analysis.

Core sample were taken from each test section. The following
parameters were evaluated in the Mn/DOT lab.

Mix Density Split Tensile Inplace %AC AC
Type (Bulk) Strength Air Voids PEN
lbs/cu. ft psi. (Rice)
avg. / range

Control 141.7 70 / 64-76 9.0 5.3 52
3% Rubber 128.8 42 / 28-50 12.6 6.3 76
6% Rubber 122.7 30 / 29-31 13.0 7.8 111
3% Rubber 129.6 40 / 34-48 12.6 7.3 55
6% Shingles
9% Shingles 130.5 37 / 31-48 16.1 5.4 34

o\

AC = Percent of extracted asphalt cement by weight mix.
AC PEN = Penetration of recovered asphalt at 77 F.

(Penetration is a relative measure of the stiffness of the asphalt
cement. The term "recovered" refers to the process of washing the
asphalt from the aggregate with a solvent. The acphalt and solvent
are then separated and the asphalt is tested.)

One should exercise discretion when comparing the above data since
the tests are formulated for standard asphalt-aggregate mixtures.

The control mix exhibited relatively standard results. The tensile
strength is somewhat low but this may be due to the coarseness of
the aggregates. The grade of asphalt cement used was 120-150,
which means its penetration prior to mixing fell between 120 and
150. The heat applied during mixing causes the asphalt to stiffen,
hence the recovered (after mixing and placement) penetration of 52.

The rubber-only mixtures have in general lower densities, lower
tensile strengths, higher air voids and have asphalt contents close
to the prescribed contents in the mix design formulation. The
penetration values seem to indicate some resistance to the normal
asphalt hardening due to heating and mixing. The rubber may be
soaking up and "hiding" the asphalt from the heat. However the
rubber may be reacting with the solvent in the extraction/recovery
process and tainting the results. Further studying is needed to
clarify this point and what effect it has on mix properties.

The rubber-shingle mix yielded results similar to the rubber-only
mixes with the notable exception of the recovered penetration. The
asphalt cement contributed by the shingles is relatively hard. (low
penetration) Therefore the combination of the standard asphalt and



shingle asphalt creates a harder binder.

The effect of the stiff shingle asphalt is more apparent in the
shingle-only mix. The penetration of the shingle-only mix is lower
than the control mix. Stiffer binders can be more susceptible to
low temperature cracking. Cracking of the shingle-only mix should
be monitored closely. Inplace air voids are higher than expected
as well. The stiffness of the asphalt cement may also inhibit
compaction.

Cost.

Precise costs are difficult to establish due to the wide variety of
organizations contributing to the project. The MPCA contract,
which included purchase and delivery of the ground rubber, yielded
the following totals:

Tons of rubber delivered: 38.0
Price per ton: $ 125.00
Total Contract: ' $4,750.00

The unit prices in the DNR contract for mixing and placing the
control and rubber mixes were as follows:

Control mix $ 3.60 /sq yd
3% Rubber $ 4.40 /sq yd
6% Rubber $ 4.50 /sq yd

When the rubber purchase and delivery is factored into the mixing
and placing costs the total costs become:

Control mix $ 3.60 /sq yd
35 Rubber $ 4.85 /sg yd
6% Rubber $ 5.41 /sq yd

One can see that the total cost for the rubber mixtures is 35% to
50% higher than the control mix.

The concept of using shingle scrap developed after the above
contracts were awarded. All cost for transport, processing, mixing
and placing were negotiated between the private companies involved.
All materials and processing were provided to the State at no cost.
It is possible that the savings from the decrease in asphalt demand
would offset any handling or processing costs. Depending upon the
price of asphalt cement, shingle scrap use may actually decrease
the bituminous mixes total cost.

Conclusions.
1. This project has shown bituminous trail construction with two
waste products, ground tire rubber and shredded shingle waste,

to be a viable alternative to landfill disposal.

2. Laboratory characteristics of bituminous mixtures containing



ground tire rubber did not favorably compare to the control mix
or to the Mn/DOT specifications. Rubber mixtures exhibited high
air void contents, low Marshall stabilities and high asphalt
cement demand.

Improved Marshall stability can be achieved by using a coarser
natural aggregate gradation. Unfortunately this causes the
pavement surface to be open or porous in appearance.

Ground shingle scrap effectively reduced asphalt demand and
increased Marshall stability.

. Analysis of core test section samples removed after construction

displayed low density, low tensile strength and high air voids
when compared to the control mix. Mixes containing rubber had
higher recovered asphalt penetration and mixes containing

shingles had lower recovered asphalt penetrations when compared
to the control mix.

The total cost for using the 3% and 6% rubber-only mixes was 35%
and 50% higher, respectively, than the control mix. No expense
for the use of shingles was born by the State, therefore these
costs are not reported.

Recommendations.

1.

3.

4.

The test sections should continue to be monitored for surface
abrasion, cracking and general performance.

The natural aggregate selection and mix design process for
rubber bituminous mixes for trails should focus eqgually on
standard laboratory data (Marshall stability, air void content,
asphalt demand) and potential surface texture/porosity.

A cost comparison/analysis should be undertaken to determine if
this is a cost effective/competitive means of waste tire
disposal.

Further testing on the use of shingle scrap in bituminous mixes
is warranted.



APPENDIX A

BITUMINOUS TRIAL MIX RESULTS

EXTRACTION AND GRADATION RESULTS



BITUMINOUS PAVING RECOMMENDATION #0-

Minnesota Department of Transportation 8
Materials and Research Laboratory Date: __’é‘_‘jﬁo__

Mn/DOT TP-24450-03 (1-90)

¢\““u0):'

%
3% /3 1400 Gervais Avenue Phone: 612-779-5614
or yaR© Maplewood, MN 55109 FAX: 612-779-5580
To: , Engineer,
The mix design for Spec. ___ 23 S pecal, Mixture Type _ 4/ S is hereby approved
for this project as follows: :
S.P.
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Ft. Snelling (3)

Assistant Bituminous Engineer Contractor
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BITUMINOUS PAVING RECOMMENDATION 0.

Date: _m

Phone: 612-779-5614
FAX: 612-779-5580

Mn/DOT TP-24450-03 (1-90)

“\“NESQ e

o Minnesota Department of Transportation
¥ \ Materials and Research Laboratory
%% f 1400 Gervais Avenue

- Maplewood, MN 55109

To: , Engineer,
The mix design for Spec. ZB‘H"S}KZ‘J, Mixture Type ¥ys is hereby approved
for this project as follows:
S.P.
sar >l 1 1 11 1 4= 11 |l 1 170B|- M 1) X| FORMULA
1 2 11 12 20
For (Card 1) 100 i 11270 3311 107010 0]38
Base [ 4|/ [B|B| /|0]O o |« | 3 | |10l tlelo]|H
_ c > -
21 (Card 2) 27 {12) e 3 - 45 [/ld10 | /oo 50
For 9¢ |n 1/2 51 | 9lo | /7|0 |O |56
inder | 4111811171010 gl |t | | 51 715 117162
21 (Card 3) 27 5 Ir #4 63 | /15| 517168
For g2 | | #0 | 9] 1 31&] 1416 |74
Leveling 1'/ Llel /[0|0 S
21 27 23 | | M0} 75 (/19| 12]7]80
] (Card 4) 4.7 #200 | 81 2 .= g ™]|86
or
wearing |41/ |IWIEI/1010] [gg %A.C. . 5 | 7.7
. 21 (Card 5) 27 Target (New) Min. Max.
or
Shoulders | [S|H| | | Use | y20/ 15| Penetration grade asphalt.
21 27
Tral Mix No. 0- 20/91 indicates a Marshall Density of /37.3 ‘PCF at
__5©  hlows per side.
Proportions Source of Material BA or BR#
? % Sc“agrg - &;:ga'giggc.r (3% fick) 0- go392
59 % | Bitominevs /gzz{u;yg (34" s ) 0- %393
29 % M/v - Larson ( //7—“/6&4) 0- 99394/
3 % | Trask Depst (Kubher) 0 90397
% 0-
Remarks:_ Obtain 60 ® Samole ¢ send Zo /fmﬂ/ b e K Mar‘r_/&fyam

Lo Qucthoe being, Mix il be tosder unddl cooled belbow 140°F

Approved by:

Assistant Bituminous Engineer

cc:

Dist. Mar'ls Engr. (Dist.
Bituminous Office (3)
Fu Snelling (3)
Contractor

@)



DO TP 24303 A(1-18)

ShCCf - of —_— - g
EM- N04 O"fﬂ/f/
B ) . ) Specifizotiqn No.| 45 PrevigusMixNo,
Project No.  9/4 /008 -0303 | AB Na Source ropartion |
Lacotion sey T.H.No, 99 392 Soll: ? 1?
| Additive 35 393 %5/ 59
_A_C_S_Quus__ﬁsﬁz%(_“wm-w :;7*' SIiwlf/;’?m’ﬂ L Zg
|2 \araq e B J] A V‘&c‘.. . -
AC SpG b ror7 1 f” R
;_TfsJSJ. — J [B1] er l[;l _J_Exknﬂmni_l_ﬁr_nﬂnth therl B
. IMIX A, dte: 5/ | |MIX & doter
f wt. AC, £22. ? wt ,l£\>((: ‘
s.ﬂ__sgg,c L;ai?% *Blows_ 52 |65 BACIHY €58 ¥ Biows S22
Marshat D} . o Y, Z 3
_ngm . La Zy‘ %’, (228 o272z 3% 2 72 |
v Want| Al /058 | 132.% | 1293 VA lwzs. e \nzsz |y |
SSD Wght| 10721 137.9 | 1i37.] Bl 278 | 11283 nz5f|
dmm.Wont| JCl59e | 6229 €92 |  |C| &75 |¢9.2|eé |
Nolume __| B-C 1D !30%¢ | 5150 [$179 D|S103 | $09/ |So85
BuxSaG.| Y0 |E|zwo |209 |25 [ 200 |2202 | 2200 |2201 [220¢
,D,CnSlvay V.._E<x"6__2'3_FL S o [35?? F SRR S /325
. N e ——— - ‘
Flow - 20 | 24 20 | 2 I V2 S I/~ 7290 T2
StabilityDial] | Mlop | 21¢p | oo 200 | 200 | 2820 i
o chart_ ht. ‘ 7 v T )
Staility | *con | 1067 2037|153 12079 | 2079 ] vt0e LU
contoiner | 0 1 C | ,_‘7) . _
~ont.*SaDry K , K R ‘
Conte . Dryj . . |L 742./ e ALl Zez2 | |
Sa.__ Dryl K-L M| 20461 Ml 2049 | |
Cont*Selmm) . | N|/3289 . NI /3380 | N
Cont. Imm, P sé2.1 elwy| T
Se . Ilmm{ N-P 1Q|/16¢& Q| /nsze B D SR
".Sn.\[mmga_,,_Mﬁr Q_|R| 8493 . } R} g623
‘Max. Sp.G _,VM/H S {2374 2374|s 2.337 z337)
Rice voin_JQQfQSté@,_h_ I B2 LI 5.7 ]
_Abessions, | |__£:58¢ . Abezs. | | 2573 "’/Q.:f_htr
thA% Dryfforgel __d ACratie | Y | =8| P 2/0.6 .
P DrylGere) e JAggraticfO0-t4 | T4 ] o
Agy.__ Dry ’D.efﬂ eva|| f o Lpra r &2 )
RIAC Dy !53D o | TMS,GI1094 E _zzz
FolAC  lmm|®mm (0| VEMIX(E/ 100 L 545 !
RirAC Vo] ORigh L1 1 MILAC | Exp u 6.
RitACAQDry| Fnsl | ] ] V.MA, | uvy v En
RACAG I, Loss | & VE Agg. J&4)x100 1w _ 120
Rl ACAGel 1=k |1 Bl et y 2.4
Aqy._ Volume ,r Blocs! in Voids N e
AQJ-SR:Q; i_._-_Z!L.__ ' Signed @4%9‘ ‘ date® g/Z?



BITUMINOUS PAVING RECOMMENDATION #0-

Date: M

Phone: 612-779-5614
FAX: 612-779-5580

Mn/DOT TP-24450-03 (1-90)

Minnesota Department of Transportation
Materials and Research Laboratory
1400 Gervais Avenue
Maplewood, MN 55109

To: _, Engineer,
The mix design for Spec. 2340 - Spa{,\], Mixture Type 415 is hereby approved
for this project as follows:
sp. [
S.AP, N | 1J O [B|- M T X] FORMULA
1 2 11 12 20
o (Card 1) 100 [P 11271 3311 1010 |1)0) 0138
c ”
Base | 411 |B|B| 200 100 | r 3/4 Il /lolo |l |o o |44
20 iy 2T Lo e [ ] 45| oo [/1010]50
For 9¢ n 1/2 51 | 910 /10 |o 56
Binder 24;1 |B| 1] 210157 sz |' | | ST |erie | g5 |62
(Card 3) 53 |p #4 63 | A7 |.5°19 |68
F #10 74
Levelimg [#] /1L | V] 2|00 B s | Sl 1#17
21 27 23 |s | * 5] 1 /191 (21780
. (Card4) ey #200 81 l21." |6 | ™86
or
Wearing | 4/ |W| E| 2|0 |0 7.3 %AC. > 7] 5.0
. (Card 5) 27 Target (New) Min, Max.
or
Shoulders | |S|H] | | Use |42 [ , & | penetration grade asphalt.
21 27
Trial Mix No. 0- 2o/922 indicates a Marshall Density of /27 «©O PCFat
S0 blows per side.
Proportions Source of Material BA or BR#
3 % So[‘ - Nonin ,ﬂgcf Cj/’.' e:k) 0- 90392
58 % lafunmovj /(a___&gyj CA M inus ) 0- §0393
2% % S/fm{y ~[arson (’é”/@oé D 0- 95394
6 % | Tgach Depot (hlbderD 0- %5397
% 0-

Remarks:_ Qdtain co ¥ Saﬁw/ ;uu/ Z /%;qé@m/ Ld & C/uMgzq[Z-é/aélzz." )
,77}‘ anll be TMJ}.Q unf»[ ﬂdgt/ AQ/:’N /‘/0’

A ved by: cc:

PP Y Dist. Mat’ls Engr. (Dist.
Bituminous Office (3)
FL Snelling (3)
Contractor

)@

Assistant Bituminous Engineer



| 2DOT TP 24303 A(1-38) Sheet

__of
— T.M. No. Fo—faxyz_
p

o _Spegificatigr No, i) PreviousMixNo,
E.LQJ:S;L_O ?P'f’ /dﬂg 0303 ___I'AB N - Source Propartion
Lacatisn /@»v:e7y ;s H.No, | 40392 so{/,?_ g
|Additive — 393 Gif /59;; €
AC Source Ashland | 39¢ | Shel- |28
[AC Grade 120050 el 3%27 | TToash / Két»e.gﬁ e &

ACSsp Gl £evz Vb R
lT_e;W I iau w =L 1smm1__1gmm1 omel 1

i _ MIX 'Qaqfl  date: £72- | M|X5ﬂlz§ dater

wi AC pm wt AC

ol l%=aChk zg **Buows_ Ay %A(‘ b 2277 1™ Blows 52
Marshall 1D} /o T 2 3

Height | 2 '23/9/{ -..é.%zm_w- | z’%z 21752|2_ 1745 o
Dry Waht.| /090.57/094.0 | 1090.9 | 10745\ /070 1075 %]
SSD Wsht, 1098.5 16017 | 11000 /08/2_/@25;3»@_&2-5 ’
lmm. Waht.| sedo| 14| 5570 |C| 5535 | smo2| sss9|
Volume | B-C 8277|525 ] 5%.6

, ¢ TDT 5339|5341 | sH27
BukSaG.| MD |E|2043 | 2dg |2009 [2096 V€ | 2030 | 2038 | 2042 E 3
Density Ex62.3 1270

UL e SR S L .. o - . . IR, RS

O SO

|
n m T!oﬁm:c» o
- lm ;ogm Uu"1>fo

Flow .y Lys |0 o 7 T ]
§_mmme| /00 | SO SO S0 . so | SO

chor? ht :

N - | It

aCQnﬁnmcth.D S J 1 E | S S /'/ — - i

Cont.*SaDry K o K I .
Conte . Dryy. . Jbizgoy ) 4l JL|l7% J’ e

Sa. __Dry] K-L |M]|z020.8 V=22 B N
Cent.So lmm, N334 Nissido| |
Cont.  lmm, P | 196.¢ Pt /73.9 I
Sa. . Ilmm| N-P J13¢.0 ‘ Q| nzel ; L
10 Volume | M-Q %863 | R 9c0.5

2279 12279
. B U, L /A 2 D ST S
|z _Rbeas 1 2478 : N bves

Mox.SpGu | R
Rice Voigs 100s(S:E

1
NN
N
=
. ~~
N
N
N

%-—iwjj

,E(L,A% Dry Farge? i) . ACratig} Y 4 /95.6 0 (LR 1eeE .;
QJ{::Z 6 e Aggratic[10C-84 | pz3c o | | 1 "l ueed
Dr,\myﬂcrt f | paa | 4241 Y 4

&A; Dy SSD .. |9 TMSpGI 1094 }12030]) s ]

Far A i L NEMIX[(EAxI00] Ha¢5] 1] 3LY |
ﬁﬁﬁ?&? oo \[o,L.A.C,M( Exp 3% | | T 1I1z930
Ry ACAxDry | Final JVMA, | ury G500 v /Q?U@
RiACAG lmm} Loss VE Agq. (%)x1co¢gg_z_>;;_ y 1 1Zese
RilACAGMeL bok i Bl oo fogg |y /5=
Agg.Volume | %.@LW Voids . I R
AQJSPC“# /m ‘ Signed // ﬁ%‘> o date: @fg

M- i DNNEPORSY
b

T

)




Mn/DOT TP-24450-03 (1-90)

o

m»“"

rmo“

Minnesota Department of Transportation
Materials and Research Laboratory
1400 Gervais Avenue
Maplewood, MN 55109

BITUMINOUS PAVING RECOMMENDATION #0.-

Date: __%?J,éﬁ_

Phone: 612-779-5614
FAX: 612-779-5580

To: , Engineer,
The mix design for Spec. 2398 Speci| , Mixture Type 181 is hereby approved
for this project as follows:
S.P.
sar |2 1 111 =111 Ly 50 B)- M) 1| FORMULA
1 2 11 12 20
o (Card 1) 100 |» [ 1127 33]1 )0 )0]1)0) 0]38
Base | ] [ |B|B| 310 |0 oo |+ | | 39 ylolo|ilele |44
c 5/8” 5
21 (Card2) 27 100 . /” 45 /1o |o /oo ‘30
For 9 |n | 12 SIf 17212 | /1o |2 |56
Binder j[l/ IB' I |3 10 |O %2 t 3/8” 57 1716 l 5 |g 62
- (Card 3) 27 Sz | #4 63] | 4|7 | 519 |68
For a #10 69 3|7 | 4/| < |74
veli LiVi3|ojo 4/ s |
Leveling 2{”' == 2z |s | #0 | 75 /s | z1< |80
(Card 4) 49 #200 | 81 | z|.™ | & ™86
For “
wearing | 41/ |[W E|Z |0 |© 5.9 %A.C. 5. ¢ | .2
21 (Card 5) Target (New) Min. Max,
For
Shoulde(l)'s | “|S|H|] | | Use {4120 [ ;5. | penetration grade asphalt.
21 27
Trial Mix No. 0- 90/93 indicates a Marshall Density of /33 .9 PCFat
___ SO blows perside.
Proportions Source of Material BA or BR#
7% So“xﬁq Mmmlrmpr (3//" (ck \ 0- G372
5-7 % @f’unmw: lggdg&v: (‘%‘ ”/4'/-’) 0- 92393
27 % | Skigly- Larson " (5 k) O- 9939 ¢
3 % lg.a_zL_Dm‘f (Kodber D 0-9397
¢ % Oman ( 5‘:4;/&5 ) 0- u)s™
Remarks:__Célarn GO Samok fou b % (. »ygeaﬂtaé/_érzl
Miv  will be. Terdea until coel .
Approved by: cc:

Assistant Bituminous Engineer

Dist. Mat'ls Engr. (Dist.

)@

Bituminous Office (3)

Fu Snelling (3)

Contractor



b 2DOT TP 24303 A(1-98)

Sheet _of

——

TM.No. o759
% )

Specitizatiqr No, /5 PrevigusMixNg,

E%@@}, ) 'AB_No, __ Source ropartion _ |
fA_:M 10 y }gH‘NO' . P392 S'e/lerc r ,
tive zzg 57
AC Source Asklaad 3¢ J&ck»?m |27 '
.AQ__Gm /730 327 - 3 ,
|AC S,.Qjﬂ S [ Omaa -Yluy/e: . e
Test] 1!5” M_ruIsl lExtmctmnI [Gradation [Other | - I
(= — e IO |
5 , MIXA " date: J/J MIX R datet &2¢ E
f G w. AC 2wt AC _{

S | 7 1 _% ACELSLS 1 %Biows g2 |69 %A(" Bl ¢S5 1®¥Bilows S50 |
Marshatt 1D} 2 | = 2 3 ‘
Heignt | o ’%z/ 255212 T2 BN ?J”' 255 12 B L
Dry  Wght.| A //dé’? 198 \ w4y | - | A3l b 10316 1027-2_|
SSD Weht.! . _IBIM0-1 11108 | 74| |B[/032.0032.0]/027.9 |
Imm . Want.)  1C| 5939|592 597.7| | C| 5688 | 5¢e.3|5%y.7 |
Nolume | .&A:C_ 1Dl sus 1 |H1¢ ¢ [ §197 DlY¢3.2| 46¢-3|963.2 /
Bulk Sa.G.| VD |E| 2153 |\ 28 | 295 | 269 V€| 2097 | 2202 |22 'z.z;}
Density 1Ex623[F | | I WAEEL7A N I 1z
Flow ¢ [ sz | 12 1 0 |\ 17 1
‘StabilityDia ot 320 | 320 | 380 s40 | 30| 430

ar ] -
Stability | Yeer. Do¥ . 13072.3¢s Zzed lérs” |470 (470 |szzld
_animmJ.DM_____‘ o ’q_ | b LA t : _
QonLﬁnDry K . K ] -
“onte DLH;,. o lL}q4xl b AL 9es] _
0. Dyl K-L [M|apas.0l [M[zeesa] I
anL“Solmm, o N.{[ 09,3 N 880} __ |
Cont.  Imm, Pi3532 Pi3ss2 | _ 1
Se.  lmm{ N-P 1Qluss. 1| £ Q nzrel Al I
Sa Volume |M-Q TR 9729 L on?t| Ry _e92/] ..
'Max. Sp.Gu MA S 12323 22 Z3231S | 2.269 | 7" 2.26
Ru:e Veids AD@X@SE)T I 2 0 1 1z % 14 . 2.2
fff_;p_é FZy)  Rbeas | 1200 heruins Aboers
Rty Dry Targel Aggg&, Y% 1 20540 ’ 212G |
P Dry TS r.,_s_  lAaggraticf000-04 [ el 112720
Aga . DroyDegdal ¢ | lep+a | VT |
RilAC _Dry'SSD 191 IMwS;).ﬁ.SEO/ & S |
Foi A lomTm || VEMIX(EA}I00] ] |
‘R | mﬂn} oLl MLAC | Exp u ?
Pt ACAGDry | Foam | 1 _LVMA, | uvy Y.
EBJ:!JACAQ-}.[U‘ID Loss . K VE Agq. 1% %100 | ey " - R S “
RACAg Vel 1=k Bl ~ hoo-t Y
Agy. _Volume | Ybois Voids { i .
AgySp.G. Yo  isigned (A é hifo= gate: 523
- C



Mn/DOT TP-24450-03 (1-90)

To:

BITUMINOUS PAVING RECOMMENDATION #q-

Minnesota Department of Transportation

Materials and Research Laboratory

1400 Gervais Avenue
Maplewood, MN 55109

, Engineer,

The mix design for Spec.
for this project as follows:

Date:

Phone: 612-779-5614
FAX: 612-779-5580

$23/90

2344 - S,P&;'m\, Mixture Type

45

is hereby approved

S.P.
sar|°) | 1 11 11— 1 1 ]l 70B|- M 1) x| FORMULA
1 2 11 12 20
. . S. s. !!!Qﬂm‘ z Bang§
o (Card 1) 100 : 112"} 3311 10 10|10 038
Base | 4|/ |B|B|4|0lo oo |r | 34| 3 Jlolo|ile o |4
A ey ¥ oo fo | 22 | S ilole | /lp lo |30
For g |n | 12" | S} _|910]| /o |o |56
pinder | 4| [|B|T1d]0]0 o |t [ | 5711 (7,8 (9|62
A oy ¥ sg_|p | M 63 1s12] |c|o |68
For a #10 69 4o 418174
eveli 4' LV o 4/5/ S l [ l |
teveing L1 L | 4lolo 2 s T s 5 T e 80
(Card 4) 3.6 #200 81 |z |.™ | & | ™ |86
For
Wearing I/I/!WIEV/IO[O é.g % A.C. é. § 7./
] (Card 5) 27 Target (New) Min. Max.
or
Shoulders | IS|H] | | Use | /20 [ 150 | penetration grade asphalt.
21 27

Trial Mix No. 0- 90794
___S© plows per side.

indicates a Marshall Density of

/26 « 2 PCF at

Proportions Source of Material BA or BR#
‘/ % S",L"y -46: n'm"n.?_r_l‘ (%”6*> 0- 70392
SY % @funfﬂ%_@e&u&v_f (34 " Hirus ) 0-90392
24 % | Shiely-Lagson . (1" /61,/( ) 0- g394
6 % -IE;S/: Dﬂ,@fr (@ﬁﬁcﬁ) 0- 90397
12% | Omon (Shingles ) 0- gostss

Remarks:_OhTain__ 6D Somolk foe /y;néazgm/ /34 glé /4 f@ggﬂ [ talbasz .

cool

Mix will be Tordea  nti/

+

cc:
Dist. Mat'ls Engr. (Dist.
Bituminous Office (3)
Ft. Snelling (3)
Contractor

Approved by:
pprovecty ) @

Assistant Bituminous Engincer



DO TP 24303 A(1-38) Sheet

— of N
— T.M. No.
L _20/9%
e I ‘ Specifizotiqn No LALS PrevigusMixNo, .
Project No. _9PR so08 o303 'AB N, __Source roportion
Locglion Remsey TH.No. 90392 Socgpes Nisvroer Vyvox| ¥ % |
lA_ddlhy: )0/ 0393 Br7. /?0604;_44‘5/( 2y miant| SY % 7
AC Source  ASadano 90399 . .__sfﬂfé'e;r._Lﬂﬂea/.__ o |zYY
‘_A_C__Gr_nne i} 99397 _| 7RMsmoEc0) ReggER e
iaC spG L1 0 9oars | _omaw swiveees . p'/
 Testsl, il IBL Me|_{Ts | |Extraction] |Grodation] lQm:LL_L_ ]
,——_ e — . — [ '
i L MIX A ST ] MIX 2 doter |
f snoiwt. AC, i st wt AC i
Bl mAaClsee | * Blows s eS| RACEL 6.5 1 Biows so
Marshail LD, / z 3 / 2 = }
| L o e A 3
Height |- a2 Zglz Bl A lela B2 Sl 30 |
Dry Wgnt| A | /000.7 |/004.8|/007.9 | | A|/0/5.1 |s0/0. ‘/ 009.5 |
SSD Wght| 1B 7003.4 |/009.¢ |s0i4-/ . |B|s019.6 | r0r2.3 |/013.1_]
lmm. Woht\ 1C | 447.5|506-2 |5/.1 |
Nolyme | B-C D} 505.98032503.0

%.BM,'_!&__SD,-_G.._,.._,A/D“ El/.978 | 1.997. |2 00y | L2273 }E |
| F

Density _1Ex6231F] o 124/

Flow g l2s |20 = 26

Staitit,Dial h I | 210 | 350 | 380

Stavility | vl 278 357 | 380 | 237

igQer'm;.z,_LD..,_._»*.___._T B |

Cont.*SaDry K L .

Cont. . Dyl (Ll 92| 4 Ll 7v2s] o
'Sa. . Dryl K-L |M]|2020.3 M =zez¢2y |
Cont*Solom) . | Nj/f2e2, L 1 Ny r2ses| L
Cont.  Imm, _&‘ 3274 N T L 72 2 IS R
Se . lmm| N-P Q| /0%.5 Q| 79?09 |\ ) _
'Sq_Volume | M -Q |R| “2g | . Ry 2343

M_nx._Sp._QL___,__M_B__ S ( 2.192 2.192)S | 2./¢7 2./67

‘. 100 E)T g0 T

:Bj,c,ev\/c 1ds ™MV @S" J2 St ..,,.._1 “A5a5s .
T ) : b, . 1 e
FinAgg. Dry,  _.d T?ﬂa&f,ﬂAleLo,_ A P 1925
B Dri R . 2 st e ,Aqgmtighoo L7 NN R L/ é[ / '
Agg . Dry| d-= 11 | Deydet _ P+q T |
RilAC D! 9] D [TMSpG[I0 s ]
it AC [mr);._ﬁ,k,»..-‘,,._ b L Tam  MEMIX (E/ 100 t :
',BIJ,,AL_\(L_MIL_ 9o h L0 %"2'7 yo.lﬁc Exp u :
Rt AC AgyDry L Fima) [VMA, | vy Y

th_qA'CC'Aq 3 lmm k| Lesg VE Agg. | (% )x100| e | R S N
RiACAGeL, 1=k |1 Bl lico-t

Aq¢m| | =i Tl [Voids .
Agy. Sp G. f/m I v Signed &ZM@} date: %L’-}



Mn/DOT TP-24450-03 (1-90)

‘\'lNESO,"

o
Y

(4

or

\

X
5
-n\h‘"b

Minnesota Department of Transportation
Materials and Research Laboratory

1400 Gervais Avenue

Maplewood, MN 55109

BITUMINOUS PAVING RECOMMENDATION #0-

Date: _ 4'2231’20 )

Phone: 612-779-5614
FAX: 612-779-5580

To: , Engineer,
The mix design for Spec. 2344 fq;&é}Mixturc Type A is hereby approved
for this project as follows: :
SP. 19
S.AP. I = O | 1310 B|- M) I X] FORMULA
1 2 11 12 20
For (Card 1) 100 I; 11270 3311 (01010 0]38
Base | 4| | [B|B|5]0]0 oo |r | 34| 39| slole | /1olo]4
C 5 8”
21 (Card2) 27 leo | ¢ /” 45| jj1o |l o] /1o | |50
For ~ 9% |n | Y 51 1910 /lolo]36
inder | 411 |BIT| 51010 s2 | [ 2% | 51 171 1818|62
20wy ¥ s v [(# | &[ 1 Ji7] [s(7]68
For a
Leveling | 411 |L| V[ 5]0]0 4 |5 | FO 1 69 1 317] |4|S|74
zz |s | O ) 7S] ) 48] |z|c |80
] (Card 4) 3.9 #200 81 bz .™ | £ | ™ |86
or —
warng | 411 |WIE|S|Ojo]  [3, %A.C. 2.7 | 3.3
] (Card 5) Target (New) Min, Max,
or
Shoulders | |S|H| | | Use | 120 [ 154 penetration grade asphalt.

21

27

Trial Mix No. 0-90 /95"
SO blows per side.

indicates a Marshall Density of

/g-O PCFat

Proportions Source of Material BA or BR#
7 % So“)&fy" Mﬂ :' £ C% li/@&é) O' 7&3?2-,/%/
57 % gl'f'wm‘nou; /6) VS, (g/‘i(“/%;wf) 0- 90373]/4’{5,
27 % | Skiely = Laeson (4" £t ) O- pozo /443
9 % | Oman (. 5/'/"7/“ ) 0- gog)s”
% 0-

Remarks:_Odfain o ‘25’1’5&@ ﬁg Z%i«_;mg/ bd % Cﬂ:gaﬂj// Gl sz

Approved by:

Assistant Bituminous Engineer

. cc

Dist. Mat’ls Engr. (Dist.
Bituminous Office (3)

Fu

Snelling (3)

Contractor

) @)



A.DO1 TP 24303A(1-s8) g o
== TMNo. [ «

. e Specificotiarn No, 415 PreviousMixNo,
Project No. 9/0£ 1008 ©303 'AB_ N -ﬁ —__Source Propartion . |
_L._nmll.m__ﬁnff—» (&b B T.H.No, ! 904 | Solberg ‘Miiuhfu? VY Lok J o
| Additive € %S | Qot " Kfuys Y Mows_ | 57 ;
AC Source  Aidlond . _ %3 | Shily Gawern. . 5 fack |27
‘, 0 120/ 397 | Tewsd Bwe?” Lidbex |
RN S e T P

Toid —TIRL Wel 5] Eutmetion] [Grasatioal Qoecl 1

i - MIX Ve date: A M|X datet

i 38w, AC il wt AC
3 lmACkLIS 353 ® Blows 50 az ACb ® Biow

I 3
a z‘.z,%/ 2‘2?/’( /%/7/ _
INV/y /%A //75 7 //7%‘/ . i
SSD Wghtl B 1112|173 |176.3
C
D

lmm. Wght.| 753 | ¢7s7 | €2 |
4Volume B-C 5-019 1 500.6 | 5021

BukSaG.| YD |E|zsiz |2sde | 2339 |23d5 1
Density _Ex62.3[F| 1#.0 |

F1 " . /g /’7/ R - o ‘:

M oo

——— 4 — JRU . . R ———

StabilityDial 7510|2370 2320 R
Stavitity | xcor, | 25857 |24 |z3ep |2 2 [ U I W

!
i
i

T

943.1 |
201<2 |

iSa. #Du;_ K-L

Cent*Solmm). .. . [N/5370 R
Cont. __lmm, | 353.2 B} R S
'Se. _ Imm 1183.% . L

N
MoxSpGu | 2B S (2424 I B2
Ru:c Veoids | H—q—)x@éﬁ) b . 3.3

7 ACratio | _be | 2284
;Aggmtmﬁ_og’_b)ﬁ,.. '343L¥ 4
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BC 910001

STATE OF MINNESOTA
DEPARTMENT OF TRANSPORTATION

TEST REPORT ON SAMPLE OF BITUMINOUS CORE

LABORATORY ===~ ST. PAUL REPORT DATE---- FEB 01, 1991
TESTS COMPLETED 01/26/91 PROJECT NUMBER- 9PR6002
SUBMITTED BY~-- C TURGEON TYPE OF CONST.- 2341
INSPECTOR=~==— COURSE-——-=———~~

DATE SAMPLED-~ STATION NO.-=~=--—

DATE RECEIVED- 01/07/91 FIELD ID--—-——- 2,3,4

TESTS REQUIRED: EXTRACTION GRADATION SPECIAL TESTS

COMMENTS : BIKEPATH 2,3,4

TEST RESULTS

SIEVE ANALYSIS (SQUARE OPENINGS)

% PASSING

PASS 1 IN. SIEVE-- BITUMEN (%) ———————==——— 6.2
PASS 3/4 IN. SIEVE MOISTURE (%) —————————--
PASS 5/8 IN. SIEVE 100.0 VOLATILE (%) ———-————-———
PASS 1/2 IN. SIEVE 97.0 TESTS ON RECOVERED ASPHALT
PASS 3/8 IN. SIEVE 81.0 PENETRATION 77 F.~-- 76
PASS #4 SIEVE-—-—-- 50.0 DUCTILITY 77 F.(CM)
PASS #10 SIEVE---- 40.0 SOFTENING POINT, F.
PASS #20 SIEVE---—- 32.0 KVISC 275 F. CS——---
PASS #40 SIEVE---- 24.0 AVISC 140 F. POISES 1153
PASS #80 SIEVE---- 9.0 RICE VOIDS---—-—-—-———~
PASS #100 SIEVE--- 8.0 DENSITY IBS PER CU FT
PASS #200 SIEVE--- 5.8 FLOW--~-r—mr e ——————
STABILITY-==-=—e—————
REMARKS: 3% CRUMB RUBBER
COPIES TO: CHARGE NO.: THIS REPORT INTENDED ONLY FOR
INFORMATION AS TO UNIFORMITY OF

BIT. OFFICE 1125 PRODUCTION MAKE NO CHANGES IN

1020 RECOMMENDED ASPHALT PERCENTAGE

1111 WITHOUT CONTACTING BITUMINOUS ENGINEER.

SIGNED-———-————-————————m——m— e m

ASST. CHIEF CHEMIST



BC 910002

STATE OF MINNESOTA
DEPARTMENT OF TRANSPORTATION

TEST REPORT ON SAMPLE OF BITUMINOUS CORE

LABORATORY———~ ST. PAUL REPORT DATE---- FEB 01, 1991
TESTS COMPLETED 01/26/91 PROJECT NUMBER- 9PR6002
SUBMITTED BY-- C TURGEON TYPE OF CONST.~- 2341
INSPECTOR—-=——=—— COURSE~-——-—==~—

DATE SAMPLED-- STATION NO.----

DATE RECEIVED- 01/07/91 FIELD ID----—-—-- 6,7,8

TESTS REQUIRED: EXTRACTION GRADATION SPECIAL TESTS

COMMENTS : BIKEPATH 6,7,8

TEST RESULTS

SIEVE ANALYSIS (SQUARE OPENINGS)

% PASSING

PASS 1 IN. SIEVE--
PASS 3/4 IN. SIEVE
PASS 5/8 IN. SIEVE 100.0

PASS 1/2 IN. SIEVE 96.0
PASS 3/8 IN. SIEVE 83.0
PASS #4 SIEVE-——-—- 58.0
PASS #10 SIEVE---- 47.0
PASS #20 SIEVE---- 39.0
PASS #40 SIEVE~~=—- 28.0
PASS #80 SIEVE---- 11.0
PASS #100 SIEVE--- 9.0
PASS #200 SIEVE--- 10.5
REMARKS:
COPIES TO: CHARGE NO.:
BIT. OFFICE 1125
1020
1111

BITUMEN (%) —=======——— 5.3
MOISTURE (%) —======———
VOLATILE (%) ——=—=——————
TESTS ON RECOVERED ASPHALT
PENETRATION 77 F.-- 52
DUCTILITY 77 F.(CM)
SOFTENING POINT, F.
KVISC 275 F. CS——~-
AVISC 140 F. POISES 2125
RICE VOIDS===m=mm=m—m—m——
DENSITY LBS PER CU FT

THIS REPORT INTENDED ONLY FOR
INFORMATION AS TO UNIFORMITY OF
PRODUCTION MAKE NO CHANGES IN
RECOMMENDED ASPHALT PERCENTAGE

WITHOUT CONTACTING BITUMINOUS ENGINEER.

STGNED - = e o e e e e e e e e e e
ASST. CHIEF CHEMIST



LABORATORY —~-~
TESTS COMPLETED
SUBMITTED BY--
INSPECTOR~-=~~—
DATE SAMPLED--
DATE RECEIVED-

TESTS REQUIRED: EXTRACTION GRADATION
BIKEPATH 10,11,12

COMMENTS:

SIEVE ANALYSIS (SQUARE OPENINGS)

BC 910003

STATE OF MINNESOTA

DEPARTMENT OF TRANSPORTATION

TEST REPORT ON SAMPLE OF BITUMINOUS CORE

ST. PAUL
01/29/91
C TURGEON

01/07/91

% PASSING

PASS 1 IN. SIEVE--
PASS 3/4 IN. SIEVE
PASS 5/8 IN. SIEVE 100.0

REPORT DATE-—--- FEB 01, 1991

PROJECT NUMBER-  9PR6002
TYPE OF CONST.- 2341
COURSE====m=m=m—

STATION NO.----

FIELD ID-----—— 10,11,12

SPECIAL TESTS

TEST RESULTS

BITUMEN (%) ——===—=—=~=-— 7.8

MOISTURE (%) ——————====

VOLATILE (%) -—————-—--

TESTS ON RECOVERED ASPHALT
PENETRATION 77 F.-- 111

DUCTILITY 77 F.(CM)

SOFTENING POINT, F.
KVISC 275 F. CS———-
AVISC 140 F. POISES 268

RICE VOIDS—-=--—-

DENSITY LBS PER CU FT

PASS 1/2 IN. SIEVE 94.0
PASS 3/8 IN. SIEVE 81.0
PASS #4 SIEVE----- 57.0
PASS #10 SIEVE----— 44.0
PASS #20 SIEVE---- 34.0
PASS #40 SIEVE---- 24.0
PASS #80 SIEVE---- 9.0
PASS #100 SIEVE--- 8.0
PASS #200 SIEVE--- 5.7
REMARKS: 6% CRUMB RUBBER
COPIES TO: CHARGE NO.:
BIT. OFFICE 1125
1020
1111

THIS REPORT INTENDED ONLY FOR
INFORMATION AS TO UNIFORMITY OF
PRODUCTION MAKE NO CHANGES IN
RECOMMENDED ASPHALT PERCENTAGE

WITHOUT CONTACTING BITUMINOUS ENGINEER.

SIGNED=—=—m— e e e e
ASST. CHIEF CHEMIST



BC 910004

STATE OF MINNESOTA
DEPARTMENT OF TRANSPORTATION

TEST REPORT ON SAMPLE OF BITUMINOUS CORE

LABORATORY—-—-—- ST. PAUL REPORT DATE-—-- FEB 01, 1991
TESTS COMPLETED 01/26/91 PROJECT NUMBER- 9PR6002
SUBMITTED BY-- TYPE OF CONST.- 2341
INSPECTOR-=——— COURSE-——=—=m=—

DATE SAMPLED-- STATION NO.,-==--

DATE RECEIVED- 01/07/91 FIELD ID--=-——— C TURGEON
TESTS REQUIRED: EXTRACTION GRADATION SPECIAL TESTS

COMMENTS: BIKEPATH 14,15,16

TEST RESULTS

SIEVE ANALYSIS (SQUARE OPENINGS)

% PASSING

PASS 1 IN. SIEVE-- BITUMEN (%) ~~—-=—————~—~- 5.4

PASS 3/4 IN. SIEVE MOISTURE (%) ~——~—=———~

PASS 5/8 IN. SIEVE 100.0 VOLATILE (%) ——————=———

PASS 1/2 IN. SIEVE 96.0 TESTS ON RECOVERED ASPHALT

PASS 3/8 IN. SIEVE 84.0 PENETRATION 77 F.-- 34

PASS #4 SIEVE----- 56.0 DUCTILITY 77 F.(CM)

PASS #10 SIEVE---- 46.0 SOFTENING POINT, F.

PASS #20 SIEVE---- 38.0 KVISC 275 F. CS—-—---

PASS #40 SIEVE---- 27.0 AVISC 140 F. POISES

PASS #80 SIEVE---- 13.0 RICE VOIDS—=======———

PASS #100 SIEVE--- 11.0 DENSITY LBS PER CU FT

PASS #200 SIEVE~—- 7.8 FILOW-=-ee e e~
STABILITY-==—=—==—==-—

REMARKS: 9% SHINGLES

COPIES TO: CHARGE NO. : THIS REPORT INTENDED ONLY FOR
INFORMATION AS TO UNIFORMITY OF
BIT. OFFICE 1125 PRODUCTION MAKE NO CHANGES IN
1020 RECOMMENDED ASPHALT PERCENTAGE
1111 WITHOUT CONTACTING BITUMINOUS ENGINEER.
STGNED= === m— === o

ASST. CHIEF CHEMIST



STATE OF MINNESOTA
DEPARTMENT OF TRANSPORTATION

BC 910005

TEST REPORT ON SAMPLE OF BITUMINOUS CORE
LABORATORY----  ST. PAUL REPORT DATE----— FEB 01, 1991
TESTS COMPLETED 01/26/91 PROJECT NUMBER-  9PR6002
SUBMITTED BY-- C TURGEON TYPE OF CONST.- 2341
INSPECTOR~———— COURSE-——==——=—

DATE SAMPLED-- STATION NO.----
DATE RECEIVED-  01/07/91 FIELD ID----—-- 18,19,20
TESTS REQUIRED: EXTRACTION GRADATION SPECIAL TESTS
COMMENTS : BIKEPATH 18,19,20
TEST RESULTS
SIEVE ANALYSIS (SQUARE OPENINGS)
% PASSING
PASS 1 IN. SIEVE-- BITUMEN (%) —==———===——— 7.3
PASS 3/4 IN. SIEVE  100.0 MOISTURE (%) —=———=—~==~—
PASS 5/8 IN. SIEVE 99.0 VOLATILE (%) ~—————=—==~-
PASS 1/2 IN. SIEVE 96.0 TESTS ON RECOVERED ASPHALT
PASS 3/8 IN. SIEVE 81.0 PENETRATION 77 F.-- 55
PASS #4 SIEVE---—- 52.0 DUCTILITY 77 F.(CM)
PASS #10 SIEVE---- 41.0 SOFTENING POINT, F.
PASS #20 SIEVE---- 33.0 KVISC 275 F. CS—---
PASS #40 SIEVE---- 23.0 AVISC 140 F. POISES 2548
PASS #80 SIEVE-—-- 9.0 RICE VOIDS~---———===--
PASS #100 SIEVE--- 8.0 DENSITY LBS PER CU FT
PASS #200 SIEVE--- 5.5 FLOW===m=————————————
STABILITY-~-=—————=—=
REMARKS: 3% C RUBBER 6% SHING
COPIES TO: CHARGE NO. : THIS REPORT INTENDED ONLY FOR
INFORMATION AS TO UNIFORMITY OF

BIT. OFFICE 1125 PRODUCTION MAKE NO CHANGES IN

1020 RECOMMENDED ASPHALT PERCENTAGE

111 WITHOUT CONTACTING BITUMINOUS ENGINEER.

SIGNED-==—mm— e e —
ASST. CHIEF CHEMIST








