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SYNOPSIS

PlusRide® was used as an 0.08 ft maintenance overlay on SR-405 from M.P. 3.51
to M.P. 3.81 on the northbound structure. The project was titled S Curve/Cedar
River Bridge and RR Bridge. A Rubbe-ized Asphalt Concrete pavement Class D
was used on the southbound structure within the same limits. The contract plans
called for planing off the existing asphalt system down to the bare concrete surface
and placing the above materials as 2 new roadway surface.
The PlusRide® asphalt is claimed to have the following list of benefits:

1. Safety - Ensures high friction resistance,

2. Noise Resistance - Reduced decibel noise levels

3. Increased Road Life - Increased ratigue properties compared to conventional
pavements

4. De-lIcing Characteristics - Flexisle surface causes breakup of accumulated
ice.

All of the features will be evaluated on this installation.

STUDY SITE
The project is located within the city limits of the city of Renton, Washington on
the 1-405 corridor, as shown on the accompanying vicinity map. The § Curve/Cedar
R. Br. No. 405/18 E & W are located between M.P. 3.51 and M.P, 3.81 of 1-405.

CONSTRUCTION SUMMARY

The paving of both the PlusRide® and the Rubberized Class D ACP was done by
Hi-Line Paving Asphalt Co. Inc. of Seattle, Washington. Hi-Line Paving was both
the prime and the paving contractor, Bob Linden of All Seasons Surfacing Corporation,
Bellevue, Washington was the technical representative for PlusRide® and was present
for both the plant and street operations.

The job mixes recommended by All Seasons (PlusRide®) and Arizona Refining
(Rubberized Class D) are listed below along with the extraction results for the mixes
that were produced for the overlay.

Aggregate Gradation

PLUSRIDE®
Mix Design Extraction Results
Sieve Size % Passing % Passing Specifications

3/8" 100 100 100
1/4 73.6 73 60-80
#10 32.4 25 23-38
#30 18.6 16 15-27
#200 9.5 9.3 B-12
Asphalt B.5 8.2



RUBBERIZED CLASS DD

Mix Design Extraction Results
Sieve Size % Passing % Passing Specifications
3/8" 100 100 97-100
#4 36 38 30-50
#8 12 14 5-15
#200 2.5 3.5 2-5
Asphalt 8.5 8.7

C8S8-1 was used for both tack coat and a fog seal on the Class D. An average coverage
of 0.87 Gal/sy was distributed by a 1979 ford F-700 with a 1,500 gallon tank and
10 ft bar powered by a 7¢{ HP Her:ules engine. This coverage represented a heavy
tack coat and light fog seal.

For the PlusRide®, the rubber granules were added to the aggregate at the 10,000
pound batch plant and dry-mixed for 15 seconds. The AR-4000W was then added
and mixed for 25 seconds. The temperature of the mix was maintained between
290°-330°F,

For the Class D Asphalt, the rubber granules were added to the AR-4000W which
had been heated to 400°-450°F. This mixture was then agitated and heated for
one hour. This mixture was pumped into the aggregate after 7 seconds of dry-mixing.
The rubberized asphalt and aggregate were then mixed for 32 seconds. The
temperature of the mix was maintained between 280°-305°F,

A Barber Green SA-145 Track Paver placed both types of mix. Compaction was
accomplished by a compaction train consisting of a 16 ton Dynapac CC-50 Vibratory

Roller (used statically) for breakdown and an 8 ton, steel wheel, Hyster C-340 roller
for finish rolling.

The following mat temperatures were observed at rolling:

PLUSRIDE® RUBBERIZED CLASS D
Breakdown 290°-330°F 275°-300°F
Intermediate 220°-290°F 225°-275°F
Finish 170°-220°F 175°-225°F

Compaction on the PlusRide® was monitored by Nuclear Densometer. And after
the first two passes with the Dynapac roller the density was checked and after each
additional pass until breakover which occurred between the 6th and 7th pass.

The rubberized Class D compaction was done to the satisfaction of the Engineer,
as there was no required density level for this material.

On September 15, 1984 the outside northbound lane was paved with PlusRide® and
the outside southbound lane paved with Rubberized Class D. On September 16 the
inside northbound lane was paved with PlusRide® and the inside southbound lane
paved with Rubberized Class D.

The paving was done at night as required by Contract Traffic Control Provisions.

The weather both nights was clear and warm with temperatures between 60°F and
69°F,



The paving was originally scheduled to be done in one night but due to a plant
breakdown an additional night was needed to complete the project.

COST

The unit contract bid cost was $50/ton (334 tons) for PlusRide® and $86.85/ton (354
tons) for the Rubberized Class D ACP.

Performance Evaluation

FRICTION

The initial friction tests were done November 1984 which was 2 months after the
completion of the paving. The friction values on the PlusRide® ranged from 33 to
40 with an average of 38. The friction values for the Rubberized Class D ranged
from 31 to 40 with an average of 37. The tests were run again May 1987 and the
range for the PlusRide® was 35 to 43 with an average of 40. The values for the
Rubberized Class D ranged from 35 to 42 with an average of 39. There is no
difference between the two when looking at the friction number. We would usually
expect to see numbers in the 50 range when tested after 24 years of use.

NOISE

Noise measurements were made on the inside of an auto traveling at the posted
speed limit and the PlusRide® was 1 db noisier than the Rubberized Class D. These
measurements were done in 1984 and 1987. The concrete at the south end of the
bridge was 6 to 7 db noisier than both the asphalt mixes. There is no discernable
difference between the two asphalts but there is between the asphalt and the concrete.

FATIGUE

Rut measurements were not taken at the completion of the contract but measurements
were taken on May 19, 1987. The rut measurement in the outside wheel path on
the PlusRide® was 3/8" deep. The rut measurement in the Rubberized Class "D"
was 3/16" deep in the outside wheel path. A small area on the north end of the
Rubberized Class D is showing signs of raveling. This area is roughly representative
of one truck load of mix. Large areas of the PlusRide® have delaminated in the
left wheel path of the outside lane all the way through the job. These areas have
been patched back with regular Class B Asphalt Concrete pavement. These areas
are shown in the pictures in Appendix A.

DENSITY

The Rubberized Class I had a specification to be compacted to the satisfaction
of the Engineer. The PlusRide® had a specification to be compacted to 95% to 98%
of maximum density (rice density) determined by WSDOT Test Method 705. This
density specification was recommended by the Technical Representative at the
design stage. The PlusRide® densities were 88% of the required rice density. This
could be one of the facters that contributed to why the large areas in the traveled
lane had to be patched.



DE-ICING

We have not been able to confirm any de-icing characteristics of the PlusRide®
materials as claimed by the manufacturers.

CONCLUSION

Because of the large areas of delamination and patching in the outside lane paved
with PlusRide®, one would conclude the Rubberized Class D is performing better
than the PlusRide®.

K49/006
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SR 405

S Curve/Cedar River
Br. & RR Br. northbound
between first & second
expansion joint on Plus
Ride

Fall 1984

SR 405

S Curve/Cedar river

Br., & RR Br. northbound

first expansion joint,

northbound on Plus Ride
Fall 1984

SR 405

S Curve/Cedar River
Br. & RR Br. northbound
start of Plus Ride

Fall 1984



SR 405

S Curve/Cedar River
Br. & RR Br. northbound
approaching end of Plus
Ride

Fall 1984

SR 405

§ Curve/Cedar River
Br. & RR Br. northbound
end of the Br. in back-
ground Plus Ride in
foreground

Fall 1984

SR 405

S Curve/Cedar River

Br. & RR Br. northbound

second expansion joint

on Plus Ride northbound
Fall 1984
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SR 405

8 Curve/Cedar River Br. &
RR Br. northbound, start of
Plus Ride

Spring 1987
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SR 405

S Curve/Cedar River Br., &
RR Br. northbound just past
first expansion joint on
Plus Ride

Spring 1987
Shows patching in outside
lane

SR 405

S Curve/Cedar River Br, &
RR Br. northbound second
expansion joint on Plus
Ride

Spring 1987
Shows patching in outside
lane



SR 405

S Curve/Cedar River
Br. & RR Br. southbound
approaching the south
end of the Rubberized
Class D

Fall 1984

S Y B W e

SR 405

S Curve/Cedar River
Br. & RR Br. southbound
middle of Br. on Rubberized
Class D

Fall 1984

SR 405

S Curve/Cedar River
Br. & RR Br. southbound
second expansion joint
on Rubberized
Class D

Fall 1984




SR 405

S8 Curve/Cedar River Br. &
RR Bridge southbound
beginning of Rubberized
Class D

Spring 1987

SR 405

S5 Curve/Cedar River Br. &
RR Bridge southbound just
before first expansion joint.
Shows some raveling in
Rubberized Class D in the
outside lane

Spring 1987

SR 405

S Curve/Cedar River Br. &
RR Bridge southbound first
expansion joint. Shows the
Rubberized Class D in Good
Shape

Spring 1987
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APPENDIX B

MATERIALS SPECIFICATIONS



¥hen placing tack coat, procedures shall be utilized that
will prevent the material from entering the Cedar Rirver.
Temporary plugging of bridge drains will be raquired to
confora to the requirement.

on areas where irreqularities or unavoidable obstacles make
the use of mechanical spreading equipment impractical, the
paving may be done with other equipment or by hand.

Compagtion ‘ ,

The acceptable level of cospaction shall average hetween 95
percent aand 98 perceat of the maxisusm density as determined by
¥5DOT Test Method 705. COntro}\ghnll be per section 5-04.3(10B of
the standard specifications. T

Heasureent. o

Section 5-0&4.4 of the standard specificatjions is supplemented vith
the following: o

..
™,

Measurement of <the rubber modified aspfblg concrete vill be
by the ton amd will include the qgranulated rubber, the
asphalt cesent and any other cosponent of the‘i{{.

-
-

Baypopt

\\
Section 5-04.5 of the standard specifications is supplemented vith
the following: T
The unit contract price per ton for "Rubber Modified ACP
Including Paving Asphalt® and the estisatad cost for “fNineral
Pillar® shall be full compensation for furnishing all labor,
equipsent, materials, and rovalites raquired in the
construction of this materjal as specified.

RUBBERIZED ASPHALT CONCRETE PAVEMENT CLASS D

This special provision covers the podiffcation of the standarad
spacifications for Class D asphalt concrete to include qranulated
rubbar in the binder phase of the mixture.

Tha standard specifications for asphalt concrete Class D shall be
applicable except for the following changes:

section 9-02 of the standard specifications is supplemented by the
following:

Asphait
Asphalt shall be AR-4000% conforaming to section 3=02.1{4) of
the standard specifications.

SR 305

S CURVE/CEDAR R. BR. AND

RR BR.

AUN096 ' 26



Granglated Rubber

Granpulated rubber shall be free from fabric, wire, or other
contamsinated materials except that ap to four percert of
calcium carbonate may he included to prevant particles froa
st icking together, The rubber shall aset one of the
Eollowing gradations and s3hall be at the option of the
Contractor:

1. 100% qround vulcanizad rubber:
sieva Bercept_passing
No. 16 95-100
¥o. 25 0-10

All percentaqes are by weight.

2. 40% powvdareé reclaimed devulcanized rubber and 6£0%
ground vulcanized rubber scrap:

Sleve Percent Pagsing
No. 8 100
N¥o. 30 60-80
No. 50 15-40
No. 100 0-15

All percentages are by weight.

Section 5-04.3 of the standard specifications is supplemented by
the following:

SR 405

Mixing Asphalt _and Bapber

The asphalt and rubber shall be coabined as rapidly as
possible in the propor+ions of a minimuma of two pounds of
rubber to one gallon of asphalt {standard at 400 degrees F}.
then held for such a t*time and teaperature that the
consistency of the nix approaches that of a semi~fluid
material. The tempera<ure of the asvhalt shall be betveen
400 deqrees F and 450 degrees F prior to pixing. The usa of
up to nine percent diliuent to assist in the wmizing of rubber
will be peraitted. If a diluent is used, 1t shall have a
hoiling point of at leanst 350 deqrees F. After reaching the
propar coansistency, +t“he use of the material shall proceed
ismadiately, and in po case shall the wmaterial be held at
tasparatures in excess of 350 degrees P for more than one
hour after reaching that point.

The sothod and equipment for coambining the rubber and asphalt
shall he so designed and accessible that the Engineer can

5 CURVE/CEDAR R. BR. AND

RR BR.
84w096

27



readily determine the percentages, by waight, of each of the
two materials besiag incorporated inpto the aixtuare.

Por thae rubberized asphalt coancrete Cclass D only, the first
sentence in the +third paragraph of section 5-04,3(8) of the
standard specifications is deleted and replaced by the following:

dhen discharged, the temperature of the mix shall not exceed
325 deqreas F.

Section 5-04.% of the standard specifications is supplenented by
the following:

gRubberized asphalt will be peasured by the ton in accardance
with saction 1-09 of the stapdard specifications and shall
{nclude the rubber and dilueat. ARy conversions from volume
to weight shall be calculated on the basis of 7.5 pounds per
qallion at 60 degrees P of asphalt rubber material.

gubberized asphalt concrete will be peasured by the ton with
no deduction being zade for the weight of liquid asphalt,
rubber, diluent, blend sand, wsineral filler, or any other
component of the mixture.

ssction 65-04.5 of the standard gspecifications is supplenented by
the following:

16. "“Rubberized ACP Class D Including paving Asphalt®™, per
ton.

The unit contract price per ton for ngybberized ACP Class D
Including Paving Asphalt™ shall be f4ll compensation for
farnishing all labor, tools, materials, and equipment
necessary to complete the work as spacified.

B e e s e R s

Within 10 Aays following award of contract, the Contractor shall
provide the State with the name of a single asphalt cement supplier
from whoms he intends to obtain his asphalt cement for this proiect.
At the and of mach month, the State will obtain quoted prices for each
day of that month for asphalt cement FOB at the refinery from mador
suppliers so that a statewida average can be detarmined.

It shall be the Contractor's responsibility to deteraine that his
proposed supplier has régularly furnished inforaation to the
Department's Project Developmsent Office reqgarding his previous month's
daily refinery prices. These prices will be used in accordance with
thesa specifications for determifting a statevide averagqe refinery
price and informaticn for the previous month must be received by the
Department no later +than the seventh Of each month., Suppliers not

SR W05 o

S CURVE/CEDAR R. BR. AWD

RR BR. T
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No.. 13807 | y —

v SHINGTON STATE DEPARTMENT OF TRANSPOR | ATION

To. MATERIALS LABORATORY Dist. Lab. No.: /’/Q /- ’{
el trs. Lab. No.:

“aterial: CL.D WIMA €L (2 L 92' ) Contract No.: 7 Hoa SR ::.: Yo
cand; ID No.: ] Section: Ly ,

Control Sample No.; y 2 Field Test No.: F.A No.: t- Yos5-3{Sut)

Cartificate No.: Truck/Car No,: C.5. No.:

Quant. Represented: Producnd to Dats: . County: K rl

Aggregates: Washed Contractor: Ml Ling€ ALrYaeT

Stockpile No.: P‘It No. ﬁ .J,J o] Subcontractor:

Used at: Sta to Sta Place: SEATTLE Date: _F-¢4-3Y

Sampied/Tested by: m Organization Code: A

Sampled at: SATCYH F( ANT Forwarded by: TATE (Al

Date: Sampled _ A - 16~ 8y Tested __ F-76-8Y 3PS No.:

Mix Design Desired:

Field: Acceptance A Rejection ____ _  Other Basedon Field TestNo.: ____ =~

Field Test Results - Report all screens used: . Asphaitin Mix: Desion 815 % pran H1 S _ % Extract Tl %
Screen 3 "l ey ; . S/S | 1 Miscellansous Finld Dist. Lab.
Flald %WPrm j0Q 472 14 Fracturs Fine:
Dist. Lab. % Pem i . Fracturs Course:

| specs. ‘°9_.._E& ‘/. r W. Sand Equivalent: ‘

Grams/Lbs. Removed by Distiict Lab: Sisving DOwet Oory [Clwe Don |

Remarks:

Project Engineer: MicLes ktl

DOT mevisco s/ee ittt Sab vl : Ptone: (SCAN)
" I- jGir-
ST OF ASPHALT MIXTURE g ;/0‘7 _ Lsd No.
“LD LABORATORY EXTRACTION ANALYS!S - FREEIZED LABSORATORY COMPACTION
| SIEVES » PASS CLASS € CLASS ® cLass ALSWLTS RANGE
— 100 Stesmeometer
e 20-100
———terrp 788 100 Cohmlomater
| ——— 080 90100 Voigs Tomod
/ . 7340 00 \—
4082 e 2O -S| W3 Ratle
.9 2840 3248 5-15 m/tu L
10-2) 11-8 e————
14 18 . niga, Denslly (Rlon)
?. o - 29 »? 25
2: 1 237 Aprs

i ~ gxcaprirrwehed-
terid dm spacificstion requirementy

1T MBUTION: 7‘%’7 — ;2 A J. PETERS. P.E

MM, FIMs e x ........................ g
Senn_ Fitem ., ?‘....-. '

2o e Wﬂd'-r‘“_f_';’m G-26-5¢ /'/ f, WJJ‘// R

Conts . Eng e aere braraes wennea
tamt rtaars Frge \I un. MATEHIALS Saa




L T A o LTI

NO. . 13808

w. \NGTON STATE DE/ARTMENT OF TRANT?0R', \iON e

To. MATERIALS LABORATORY Dist. Lab. No.: $2//} [Z-
Hdqgtrs, Lab, No,; ___
Material: -+ R'DE Contract No.: 276 & SR No.: Yo g

Yana: ID No.: ) Section: v CuRvE AC R, B8,
Contro) Sample No.: 2 Field Test No.: _  F.A No.: - - o8 )

Cartificate No.: Truek/Car No.: C.S. No.:

Quant, Represented: Produced to Date: _  County: TSIV
Aggregates: Washed Scalped Comtractor: Hi-Ung  ASPuat
Stockpile No.: Pit No.: A-118 Subcontractor:
Used at: Sta to Sta Place: SEATTLE Dats: it N
Sampled/Tested by: LM Organization Code:
Sampied at: RATCH CLANT Fotwarded by: CTregre CA
Date: Sampled G- 16-8y Tested -/1e-BY _ s8No:
fix Design Desired:
Field: Acceptance b.4 Rejection ______ Othe- Based on Fieid Test No.:
“ietd Test Results - Report all screens used: - - Asphalt in Mix: Design .ﬂg Plan &a 2 % Extract &,j_g
/aiddlrol 2 'S8 [Miscettansous Fiald Dist. Lab.
| Fleld %Pus “ﬁ y/IRTI jg_? Fracture Fine:
Dist. Lab, % Pass . Fracturs Course:
SDC's. 90 pr . Sand Equivalent:
Grarma/ Lbn, Remaved by District Lab: Sieving Lwet Doy [Owet Jon]
emarks:

_  Project Engineer: M ‘LLE"/fH
no.r FORM 350-084 White Copy with Sampls

mevisEn /90 Yeilow Copy for Proj. Flics Phone: (SCAN)

5T OF ASPHALT MIXTURE ‘ ‘ Lab No 571073

SLD LABORATORY EXTRACTION ANALYSIS ' LABORATORY COMPALTION
) w PASS CLASS € CLASS ¢ cLASS AESULTS AN E
. 100 S ahilometer
/\ PR S

g - o708 00 Cohasiometer
e S TV SO 040 "1 Voo 7“‘: ot
L R . 7590 790
A SO oo —_— 4083 s8.79 GO ~S O] [ Ratle
R LTI T J 1840 3348 2%-35|| micurm
'3 N, 80 e erssemr e 1029 1134 /5-2 7
e n . o | e T - = (
13 N0, 200 et e i ;: - 248 » g-/Z.
\gheit Coment % .3 132 078

“tarid dm-nut specification nquircmmnts - excapt where narked

e o X 7—302._/, / A ) PETERS, P.E.

}-M FOO oo B ererreesens e erenren Mewrishs Engines
:E:..%‘ff‘.'i%r_.ﬂw T 2 2€5Y K E, bl bat /,U

Taigh Weats. Frge, / UMIT. MATLHIALS Lnas



\
WASHINGTON STATE
DEPARTMENT OF TRANSPORTATION

A,
/4
39694

(:

)
REQUEST FOR APPROVAL OF MATERIAL SOURCES

|
ed/eo

Dete »

“ant. No. J_G_B__ F.A. No. Mq - 3(508) City/County or S.R. No. Aty
ction _i ‘ S cuevE /L . 8L, FEL . PBL.

‘_i: PTION OF wATEMM _tocel Supptier .w-::.:-ew.m«nu.. m‘J
K3 Acroe e, c¢sS-/ CADON PSPHALT | Bichmaid Bonch = !
6| Pvsax. KoO.Fiad AO" |

AQyrigne  CL 5 | Smwivy S (- (ePre ShaseS |
/b’redpk, cl 6- Sﬁnw ST oL A338
Yo “aeink Ciry mevslee A ford| Dicr Jey At -
Svoveuwy Sel | 23| :
U}“'é- PP AY AL JOOD WY CHRVECY  ASAm— |2 (e P SAhees AL vd
RUBBR. Gyrivies v Rirxhsond acerch,
7 | Posazicn) res cL D~ BB Greihowzs| eve H
Clasg "0 regres Frneury STG Cepr. Shart s
. w - ASSE ]
: : | vED Pt
1} r 1984 - |
14 2 I OGT 1 M“_LER RECE’VED
——' R‘
— pROJ. ENG AUG 31984 |
. PROJ. ENGR 41
o 1il LER-
; 7o Aoy do'l . ) —
L8 have reviewed il items above for confomanch
to ct afecifications s and P recommend approval as these Hems conform thersto { ) do not concur (Attach commaents).
ANY ITEMS FOR WHCH APPROVAL 18 SENG

SOUGHT AS EQUSVALENT TO A SPECIRED MATERIAL OR PRODUCT HAVE BEEN CIRCLED. ITEMS FULFRLING A
SPECIICATION OTHER THAN THE APPLICABLE STANDARD SPECIFICATIONS AS AMENOED MAVE BEEM UNDERLINED,

)

- oy

.\\
~L

-
P

: wmwwammmumrmuumy/ LY !
. m«mhdmmmhwmh-mwuIume-nm‘mwmunhumwmmuwﬂmmu
Action an Beme Indicatad by swmber I the approval column is iientifled per the loliowing code: f:‘l '

mwwumammummmwmnmmm”mm i.rummmumt

Approval wihheld: sebmil samples lor prefirsinery evaiustion. -

AQprovel wiihg; subull brang hamvs, hame of anviscturer, Of beating plant. 3 AUG-T 1934 -~

Approval wihinid, suibmil Tressportiation Department pit asuber (f knowa) and Segal desoription. o

wmmmmaummm :

WM
Sowos Aoprevet

— b\

NpeppE

dlﬂ"hmmbl m«mtmmmw.mmmlfmmmum

eondmond
(MMW

=

R 334 »&y

mqmwmhmmmu

Cpdd

A ot

Project Engineer will submil contral samplas of materia’s
d in Constrection Manusl, Chepier 9.

Materiale Englnper
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) Y T IR
N TEN OEPARTUENT OF TRANSORTATION REQUEST FOR APPROVAL OF MATERIAL SOURCES
\// 4
4 8 7 8 3 SEE AEVERIZ FOR MATRUCTIONS

Date S’/Z_'L /g‘/
“ont, NO. .._E—QG_L F.A. No. IZ”‘?DS"'-?)(KDS'_) City/County or S.R. No. e 1105’

et _ S, £0eue [ CEONC Pkl Br, £ L. BE, Ol

Fit

| SOURCES OF SUPPLY Approvel
DESCAPTION OF MATERIAL +  Locst Supplier Monutecturer's Brand or P No. Actlen

7 | BuBBEIZED AP ciAcsS O
ing L. 'PA\IJ/U ASPHNT

ARY0D W - 'ug.s. o/L TACO rMA | v’
Kubbe, 1 arzom N Tensiay 5
Areoma fﬂlﬁl’:’ /00 & C/12. 2/

Spar fan T8M -24..| z_

Bosret. procdihed AT
Concrele (Premorrd”

AR 4000 () L, S. 0/ TACorp o

G~

5
o
O
> ™
e
fe)
%

| |
Contractor: . Submitted py:
g B T _ML/‘A ¢ .T P e l z

j
. have reviewed all tems above for con!orm-ne—i

plequirements and (Xrecommend apiroval an these ltems conform thersto { ) do not concur (Attach commaenta).

ANY ITEMS FOR WHICH APPROVAL 19 BENG SOUGHT AS EQUIVALENT TO # mmmmmmmvsmm.mmA
ﬂmmmmmmsrmmmmmmmnmm.

DEPARTMENT OF TRANSPONTAT ON MATEMALS LABORATORY USE ONLY "o

. lumd-ﬂhdhdudd(ﬁhwmmWhmmmmmmmmm Mom-m].mﬂuﬂom.
.-mummnwuuwmumwmmm

L o lacid 4
mwwlu-cmnpulMumlbomlronlhownmMll“inﬂn.pwwu&l.fﬁhmmbammm l
Approvel withheld; ssbmit sampies lor prefiminery sveluation.

Approvel withheld; submi brand nasme, Aams of manetacturer, or iraating ples. pi
Wmmrmnmmunm-mummm dedoription.

Approvel withheid, plesse submit catsiog cuts sac/or Shop drawings, ;]& 1 b
Approwal withiveid:

Sowrce Approved: Amamﬁh“iwmmlamhmnwemﬂuﬂmu“i mMmmmmcb-nwLm-m
m“mlmmmhmm.iﬂhm(MDMWIM.

A emga

S

vaFia_X __ Dis M-h.____‘_ Reviewed by

—- memﬂamww-pmd materigs
urie __K . MetaEngr, I | Phone No. R lﬂr} A8 coversd in Contruction Minual, O o]

: g —
:t:..onso- ___x__'_‘l' Meteriais Efoinesr | oug —1

ATRAIIN o ) 1)\ mm%m




' cee e
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. WASHNGTON STATE| R )
" ’ OEPARTMENT OF MTAH% 2" 1984 REQUEST FOR APPROVAL OF MATERIAL SOURCES

5 6 2 3 SE8 AEVERSE FOR N TRUCTIONS :
,yg Oate August 20,1984

2768 IR-405-3 {508)

Cont. No. F.A.No. Clty/County or S.R. No. 405
actioa SR 405 S Qurve/ Cedar River Bridge
o SOURCES OF BUPPLY ' Approvet
E DESCRIPTION OF MATERIAL oo Bovober Aewatacturer's Brand of PR O, Action *
10 [Paint stripe Norris Paint Co. Wash. spec.
Salem,Or.
11| Type I lane markers Traffic Control Sign Cb. Wash, spec/

Tacoma, Wa.
CR. | Safety Sign Inc,

SR

Woodipville, Wa. Wash. spec |
12 Type II lans markers Stimsonite Corp.. Wash. spec. 5
, Santa Fe Springs, Ca. | i
OR  _[Kraffic Safety Supply | RAy-O-Lite Corp.
- : Portland, Or. Huntingbeach, Ca.
Epoxy to install lane markers aMC Company ' Wash. spec/
Kent, Wa.
mce
W
rorer b Skt R £C £ XY, = D
C — AV 0CT 11984
L PRO). &N\m.'\EHQ.ER
—— " = L
— o 93&
221
PG R
F e ML
[4 &}
aw pROJ- &
Contractor: ~e Submittegd by:

,% . L

£ _' ./ have reviewed all items abovs for conlormancy
dfoquirements and ¢ recommend approval aa theae ltems conform thereto { } do not concur (Attach comments). 1

AMY [TEMS FOR WHICH APPROVAL 8 BEWNG SOUGHT AS EQUIVALENT TO A SPECIMED MATERIAL OR PRODUCT HAVE BEEN CIRCLED. ITEMS FULFILLING A ]
SPECFICATION OTHER THAN THE APPLICABLE STANDARD SPECIFICATIONS AS AMENDED HAVE BEEN UNDERLINED '

DEPARTMENT OF TRANSPORTATION MATEMALS LABORATORY USE ONLY
aueudmmnlmM“MhappmnlcMmWhmmhMowmmmomlmnhmm ply with alf specify
Acticn on Rems indicated by aumber ia the approval columa is ideatified per the following code:

Bowte Approved. Approval Ior Changs of Bowrce must be secured Hom the Headquartars Iutorhlo Enginesr per Chapter 3-1.7 of the Construction Menusl.

Approvs! withiheld; submit samples for preliminary svalustion.

Approval withhveld; submit brand serss, name of . . OF treating plant. "' - :
wwmmtmmwnp«m“ﬂmmmmu«wm. Sl .- B
w-mnwpmunbruwmuommmmw HERCT2 RN To S
Approvel winhiid; ‘

Sowrce : Accluam of Matarials for project vse (s to be condfiional vpor cenification of either 100 percent American manuiscturs of idommcntlon of torelgn
-uodn and inaterisls cost within the permissible limia tor 1he project (Ses Special Provisiona).

pe NpprpN~

R . o R
N

et to-b \ =
PRI \ » P .
Liatis Fh_L_ Diat. AC\“\.._;_I_"_ Reviewed by Project En\ﬂl\og;:ﬁ‘IT@mil control samples of maternals

~

J-un._!_ Z A B Pronedo. B0 DY SALE  aacoversdiaConsifuction Manual, Chapter 9.
Proj Engr :

g , . ..\ l'oln_{mh Enginaer

Date c’!l_?l'.;'\l oy

~my FORM 0007V DISTRBUTION: WHITE —Headq.arter s Materials Lad PiHx —District Administrator
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Mix sample sent 1o Lab today represents

Our co::p:: lInnIy lél:lf!n b\go

OTES:

yWO)T O FCﬂl 422 ooa

|30

!

“Jﬂ A‘TBUJAM!

Waather

L. My

Tona Total Production

» - { ( )
y w NGTON STATE
’? T AT spORTATION DAILY REPORT OF ASPHALT PLANT OPERATIONS
. District ,
ve Jc= :
SR_.__‘!LS__ Sect S CU£ € C z bA‘ P 8( Contract No. 2768
. 4 . [} “r
“LANT Date 4 18 6 4 Class Mix _.E_. Report No. /
Batch !ﬁ\ Continvous D Drum D Manutactumy S 1 ANAAKB Capacity 0 QN
X COMPOSITION
A-33g
8n s 4 3 2 1 Filler Asphalt Total
% of Total Mix ‘IEL_ b'r 00%
WiLlbs ... 9 Total Batch Wt. or Lbs. /Rev. 3 ; O {Yuw
Average % Blending Sand included . plosnd o PN /99 _®
HX AMALYSIS * Indicale Mo!hod Extraction or Quick Wash With urWitl)oui Vacuum Extraction Hot or Cold Bin Analysis
Bin #1 Bin #2 Bin #3
‘ Screan Screen Scraen
Test & ?:JO 2 3 4 9 Size % Passing Size % Passing Size % Passing
Time ..., * : ’
Temp, Mix *F %1._6
Tamp. Aaph. *F :
o Job _p Std. Sp.ct.
Frac. Design ar ¥ o B" L “Gg"
% Passing 1% "
1" —_—
5/8" 106
f . T_. 90-— 1“) ' m
8* ,00 00 76— 890 97-— 100
‘:Q JE 30-% 65— 76 80— 88"
LR 1 < A jq —_— 5-. ':. 32— 48. a2— 53
#40.. o —— —_— tl— 24 11— 24
R L IR . _ &— 15 66— 15
8200 ... 7?‘_:? : - 2 3— 7 33— 7
% ASDh ..o ! - 40— 76 40— 75
Sand/ Sift Ratio 5.5—108 6.5—106
% Moisture......., : o
SPHALT PERCENTAGES AGGREGATE WASTED PRODUCTION I.
Original Design B_' 5 % Bin No. Tona Plant Started _3_30_ &
Ocderad 8.5 % ' - Plant Stopped B‘“oo— .
Calculated from Prod % Alr Temp. _c—*"‘"u' — PM
By Extraction Test ! %

9. /:-a&f

Lo

P
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; WASHINGTON STATE

SEPARTMENT OF TRANSPORTATION DAILY REPORT OF ASPHALT PLANT OPERATIONS
District ’

SR____,EP__S_ Section S CUNE /CEAM : '?' 3‘(' Cantract No. 2 76 8

. ANT Date q - I6 . 8 ‘{ Class Mix “D__ Report No. 1
Baich (j\ Continuous D Drum D Manufacturer S1ANS AL D Copacity /2, 000

“1X COMPOSITION '

A 338

Bin 8 4 3 2 1 , Fitler Asphatt Total
% of Total Mix ’ _8:.5 o0m
WILLbs. oo 3ééo - Totsl Batch Wi. o Lbs./Rey. R {18} Yovy
Average % Blanding Sand included ' Raricte Coatinn o 00

"X ANALYSIS * Indicate Method — Extraction or Quick Waah With orwnhs:u.m: Y acuum Extraction Hot or Cold Bin Anslysis

N "X I Bin #2 Bin #3
Tost # k 2 3 4 s Sare” % Passing _Site’ % Passing Gite” % Passing |
Tine ....o.ovverrenee q:o“ .
Tomp. Mix *F 32 v ‘
Tomp. Asph. *F _—nS 9
% Job Std. Specs.
Frac. Design Cl.“_b' c. “g” CL "“@"
% Passing 1%°. —_—
| PEE——
s5:8° — 100
| Jee—— 90— 100 ™o
BEY? 199 ‘ 2% 5 90 e7—100
Y S 42 ' _30°SD ss— 75 s0— 88
T, S 19 —_— _ /5 2 s 22— s
n40.... ——— e e 11— 24 11— 24
260. ) ——— —_—— 8— 15 86— 15
#200............. - 3.1 — _@8 a7 a7
® Asph... ) _ L5 US 0 15 40— 75
Sand./ St Ratio. 55—105 55—108
% Moistwre........ '
SPHALT PERCENTAGES AGGREGATE WASTED  PRODUCTION :
Origingl Denign &S % Bin No. Tons Plant Started _8__3_9._
Ordered 8.5 . ' Pramt Stopped _£1° OW) pm
Caiculated from Production % Alr Tomp. PM.
By Extraction Test ol %
Mix sample sent to Lab today reps t / 6 8 Tone Total Production
Our complete anatysis is shown by Test # / . Waeather GQM
JTES:

R £l G- 1Y

REVISED 2. 83 -870- Tignec Inepl - Date
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O ¢ {)
fi DEPARTMENT OF TEANSPORTATION DAILY REPORT OF ASPHALT PLANT OPERATIONS
. District l:
SR q 0> Section ‘S ( U(VE /C cﬁ‘ﬂl 'e : Gt" Contract No. _i&_a_
ANT Date q ! ‘5‘_,._8 '4' Class Mix :..t’_e..'._p_é.-_ Report No. /
Batch EV Conﬂnuou-g D-r'um D Manufacture: ! S TANBARD Capacity 70 00Q
X COMPOSITION ¥
Bin # 4 g‘ §' -"-5 1 4 $538 Filler Asphalt  Total
N I ¢
% of Total Mix 4 100%
. Wilbs. ... 120 2 v 3350 Total Batch Wi. or Lbs. /Rev. 330 _Yyou
Average % Blending Sand Included :’,‘:"s'ggf;",‘,'.";“.., /0 A9 %
X ANALYSIS  * indicate Method — Extraction or Quick Wash With o iynh?m Vacuum Extraction yo o coid Bin Analysis
Bin #1 Bin #2 Bin #3
Tost ¥ 1 20 3 4 - 8 ; scs:::n % Passing sg::n % Passing Scsll'::n % Passing
Tone oo l'eo 5% -
Temp. Mix *F ... qu
Temp. Asph. °F 32 s
o _@.E,
iy Job + RiDdCstd. Speces.
Frac. Design " CL "B” CL "G
% Passing 1%°. - —_—
1% .. - —_—
5/8° ..o - 100
1 R - 90— 100 o
ass {00 __Ivw - 190 15 w0 07— 100
%' 7? 13 - &o-Bo 66— 75 80— Bga
#10....... 112§ _ _— 33-38,,_ . 22— s3
sd.... /¢ 16 - _ _ii'_Z7 M- 24 11— 24
280.. . . —_ — 8~ 18 a— 15
200 P 93 - —_— B-12 - 7 3~ 7
%Asph............. 8'3 8.2 - —_ w 40— 75 40— 758
Sand/Sift Ratio. —_ 55—105 66—108
% Moisture........ -
(PHALT PERCENTAGES AGGREGATE WASTED PRODUCTION
Original Design 8 ? 7— % Bin Mo. Tons Plant Started _w )ﬂ
Ordered 8. 1, % Plant Stopped -__a.,_".‘._“.,_ lﬂl
Calculsted from Production % Aetoms. S am___ pm
By Extraction Test B ) %
Mix sample sent to Lab today represents ,I C’ 8 _.r_‘l'om Tota! Production

Our complete analysis is shown by Test # :
‘reg: _ SAMME ¥ TaxkéE~n Q13- 89 FC
PLANT BRI DM AT Y A M.

“T F?ﬂﬂ l??-@? L

Waeather

£ INRELMATI N

- Jm

o?zM/t.gﬂ}.cLl}.

MALLg

9-15 84
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o ’ WASHINGTON STATE

C

DEPARTMENT OF TRANSPORTATION

DALY REPbRT OF AS

&

District

!

PHALT PLANT OPERATIONS

© e 4SS CORVE JcEMIA 2. e,

7-1¢- 8

LANT Date
Bal-ch G\ Continuous D Drum D Manufacturer
X COMPOSITION N S ¥
- Bin & » !\ slg 1
) % of Totel Mix
Wilbs. ... J290 200 3350

Average % Blending Sand Included )
tIX ANALYSIS " Indicate Method — Extraction or Guick Wash With or Wlth;;in

Class Mix __é‘ % 490‘1 No.

Capacity

 S$T7AnD ALY

A

Total Batch Wt. or Lbs. /Rey.

Contract No. __LZQ;

2

4 ogu

338

Filler

Asphalt

8.2

Total
100%

Yoo

/00 %

Particle Coating
(WSDOT Tasl 7 14)

Vacuum Extraction \os o Cold Bin Analysis

- | Bin #1 Bin #2 Bin #3
B Tost # 1 2 3 4 -8 %I:" % Passing o % Possing Gise” % Passing
Thne ... h.y¢ : i
B Temp. Mix °F ... 339
Temp. Asph. °F 317
Method” .. Q€.
%  Job 7P0F Sid. Specs.
- |  Frac. Design as__" CL“B” o e
_ % Passing 1%°, ; _—
| I RRURURIUR JR—
§ 5/8° 100
‘i PR LOO— ﬁ; $0— 100 00
- 3/8 100 ; 09 75 w0 91— 100
f % 78 ﬁ oo s 75 oo es
- #10........ kY jn - 2338 so—ws s s3
aqd..... 20 — —_— 15727 y1— 24 11— 24
280... o - 6— 16 86— 18
#200............... /o, 9 ; - ﬂz — 7 3— 7
K WAsph........... B J — 40— 76 40— 78
! Send/ Siht Ratic. ______+. 55—108 6.5—10.5
- % Moisturs........ _;_
SPHALT PERCENTAGES AGGREGATE | WASTED PRODUCTION
: Original Design 8.1 % Bin No. . Tons Pansiened 700 MR
| Ordered H. T q. — Pantsiopped ! < S0 oy
Caiculated from Production % - i Tomp._CO MM PM.
i By Extraction Test 8' q % / S L/ .
Mix sample sent to Lab today represents Tons Total Production
- Ouwr complets analysis ls shown by Test & I ; Weather G‘QQM-

ITES:

. FORM 422-002
a7 noastD? aa arg

L.
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October i8, 1984

Sam Teitze] I

? S Curve Cedar River Bridge & RR
: Bridge
, Pavement Noise Measurements

Noise measurements were made pn the repaved Renton SR 405 S Curves,
October 5, 1984. These measurements were made inside car 1A1-202, Ford
Fairlane (front seat) travelling the speed limit both north and southbound.
These measurements were made to [see If there was an interior difference in

noise level between the plus ride (.northbomd) and rubberized open graded
(southbound) lanes.

The results showed the same dBA levels both northbound and southbound. Going
30 mph, the noise level inside the was 68 dBA on the right lanes north and
southbound and 67 dBA on the lefi lanes. Several runs were made in each
direction in each lane. This noise leyel was & to 6 dBA less than that measured
on the worn and grooved concrete pavement on either side of the S Curves, and
the differences in noise level was readily noticeable.

These results are not meant to be cpnclusive. A study in cooperation with the
University of Washington is planned|to extensively evaluate the tire-pavement
noise for a variety of different pavement surface and wear conditions.




