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MIX AND THICKNESS DESIGN PROCEDURES

1.0 Introduction

In the spring of 1986, a survey was made of selected agencies, suppliers,
and associations to identify:
1) mix design procedures for cold in-place recycled asphalt
mixtures, and
2) thickness design procedures used for cold in-place recycled
mixtures.

The results of that survey are presented in this appendix.

2.0 Mix Design Procedures

Table A.l summarizes selected mix design from industry/suppliers includ-
ing:

1) Witco Chemical

2) NCHRP

3) Chevron USA

4) The Asphalt Institute
As noted, the RAP evaluation procedures are generally similar, as is the
method of selecting the type of recycling agent. However, there are consider-
able differences in the sample preparation, test methods, and mix design
criteria.

Table A.2 summarizes similar data for selected agencies currently using
CIR. Again, the methods used in the mix design process vary considerably.

Despite these variations, the use of cold recycling is continually increasing.

Al
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3.0 Thickness Design Procedures

At present, only a limited amount of work has been accomplished with
respect to developing design procedures for cold recycled mixes. This is in
part because most prior work dealt with preservation and/or upgrading of
existing low volume road facilities. In these applications, thickness design
was not a major consideration.

In the future, however, with widespread use of recycling for reconstruc-
tion, development of a national thickness design method is essential. Table
A.3 summarizes selected thickness design procedures which can be used now.
Table A.4 summarizes for the AASHTO methods, typical structural layer

coefficients developed in NCHRP Report 224 (1980).

4.0 Evaluation of Findings

At present, there are a number of mix and thickness design procedures
available for use with cold recycled pavements. Unfortunately, there are
considerable variations in the methods used. A concentrated effort is needed

to develop standard methods for both mix and thickness design.

A5



Table A.3.

Thickness Design Procedures

Agency

Materilals
Characterization

Traffic Analysis

Other Inputs

Design Philosophy

Asphalt
Institute
(Ms-1)

Subgrade resilient
modulus, & mix
resilient modulus
@ 73£3°F

Total 18,000 1b EAL

®Fatigue Criteria
®Rutting Criteria

Combined thickness of cold-
mix base & asphalt surface
course determined from
design charts developed for
emulsified asphalts using 3
categories of aggregates.
Minimum surface course re-
quired & defined based on
traffic level.

AASHTO
1972

Soil support S
determined from

CBR, R, or triaxial

tests; appropriate
layer coefficients
a;, as, a4 for
surface, base &
subbase materilals.

Total 18,000 1b EAL

®Terminal service-

abllity

Pt = 2.0 for low
volume roads

P, = 2.5 for major
highway facilities

®Regional factor R

for climatic environ—-

ment correction.

Nomograph solution to the
pavement design equation
resulting from the AASHTO
road test.

SN = alD1+azD2+a3D3
where D; are values of
respective layer thick-
nesses.

AASHTO
1986

Effective roadbed
soll resilient

modulus, appropriate

layer coefficients
ay, ag, a for
surface, base &
subbase material

Total 18,000 1b EAL

®Reliability and
overall standard
deviation
e®Serviceability loss
ApSI, Drainage
coefficients my, My

Nomograph solution to the
pavement design equation
resulting from the AASHTO
road test.

SN = a,D;+a,Dymy+ayDqmg
where { are values of
respective layer thick-
nesses.

Chevron
USA
(1982)

Subgrade resilient

modulus, , of
mix resilient
modulus

Total 18,000 1b EAL

®Fatigue criteria
®Rutting criteria

Based on elastic layered
theory, final thickness is
determined from analysis of
tensile strain at bottom of
treated layer & vertical
subgrade strain. Initial
thickness requires correc-
tion for asphalt volume &
air voids.
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APPENDIX B

ODOT'S PAVEMENT CONDITION

RATING METHOD



INTRODUCTION

Roadway conditions throughout the state system are’rated using five
categories ranging from very poor to very good (Figs. B.1-B.5).- Trained field

engineering teams (5 teams statewide) perform this rating on a biennial

basis. These data are used in the state's preservation studies as well as its

pavement management system.

Very Poor—=Extensive pavement-distress-and -

Fige. B.l.
possible base failure

Bl



Fig. B.2. Poor-—-marked evidence of structural deficiencies.

Fig. B.3.

Fair——generally stable structure with minor
areas of structural distress evident,

B2



Fig. B.4. Good-—pavement structure is stable. May have
minor surface erosion or cracking.

~ Fig. B.5.

Very good——pavement structure is stable with

no cracking, patching, or deformation.
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APPENDIX C

MIX DESIGNS--1986 PROJECTS



MIX DESIGNS--1986 PROJECTS

1.0 1Introduction

This appendix summarizes the mix design data for the projects constructed
in 1986. All mix designs were performed in Salem labs using the modified

Hveem method described in Chapter 3.

2.0 Procedure
The basic procedure consisted of mixing the emulsion with the RAP

(Fig. C.1), compacting the mix (Fig. C.2), and testing the mix for stability

and modulus (Fig. C.3).

3.0 Results

The results of the mix designs are summarized in Table C.l. Note all of

the mix design data are included in this table together with the recommended

emulsion and water contents.
It should be noted these values were generally higher than those used in

the construction process. This was due to problems in laydown and compaction.

ct



b) Mixing CMS-2S with RAP

Fig. C.l. Mixing Phase for Cold Recycling Mixes
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a) Hveem Stability

b) Resilient Modulus

Fig. C.3. Tests Run on Cold Recycled Mixes
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Y 3 611
Mspor® LABORATORY RECORD Laboratory No. ___ 303
HIGHWAY DIVISION — MATERIALS SECTION Data Sheet No —34- 4. o/
EA_C/02 /8

PRELIMINARY COLD RECYCLE MIX DESIGN
Project Jaf ea 0 4 Re cvde_: ME79.2 ~lJasco Co. Line  Laboratory charge ~f 570 9

5’{}1;‘}‘ A DP_cmn #/

nghway_l/'l)ﬂvw\ _glﬂ‘r \\nq.j

Date received _j//O /E yZ

-j— C ( o Vh{D 71-0 in

Contractor

Unit Code § _ R0/ Daterepomd‘?. T R v

Submitted by DQ =) 0lfon

Daie sampled 4/491;869
To be used _L 11 f_)/me Cal Aerw/e Alc

Source of Material _ﬂwﬁlf}_,_m&m

Sampled or inspected at F\ DArJ Wia\s

Sampled or inspected by _R ; /f Team Quantity represented

Var XaP yal

K Test Gradation: of faverent arinding s Ca/fu/a/'e// +o 00 -

Z- 74

f’/’*mo E L. %4p - b

P % - 9, £ F ~53 L #*zoo— Lb

F. £~ 8s £ % -20 X /T ing repory 86~ 4644
Resistance to Deformation and Cohesion: AASHTO - T- 2\'26 & 247 (/‘,1/ 5—5 Lesn ~/4)
% Water / % Emulsion /L MS-25 @ L7 },«M;,dqu'o (0 %0 z.0 |% g 30 90 40

st Com action @ 140°F d Pan @ 140°F)

BT G T LT AR R L2 bz S 49
_(B5e8qohpahdpy, € JAORE 23 /5 /2 7
RSt Ay S Y, C1400E %k, 28 Comp- 33 ya 2 /
Bulk Specific Gravity - lst Comp. Z 18 Z. 22 z. 24 2.20
Bulk Specific Gravity - 2nd Comp. 2.9 2.24 z.25 | 228
Bulk Specific Gravity - 3rd Comp. Z.33 2.35 2. 37 2.35
Percent Voids @ 3rd Comp. 4, 2 2.4 250 Lok
_Rice Method Real Gravity P 43 [ 2.407| 2.254 2:.370
_Aspbolt STl T hichress S S I A S P A V.7 Yo
Unconditioned Resilient Modulus (x 103) - |5 36.b 5222 | 5825 | SRS
Vac. Sat, Resilient Modulus (x 103) - 3/2.9 | 3803 | 3841 |4729.0
_Freeze-Thaw Resilient Modulus (x 103) - /07.7 [B6E | 2755 13)).9
R Ratio 1 (Vac. Sat./Uncond.) - S8 % bt % bs% | B2%
_MR_R&l;j.D_Z_(Emgz_e_I_hWIUncond 20 ?o 335 42%. TSI

ﬁmmm%ar aclels Aon /55-1—2/ ok A,,//hj rA»r/ WP/44-%) 40 %

L fi‘?ﬂ/_’f/ﬂh Ca‘fﬁn‘f e e

/

~/,59

specifications.

nﬁn

Co truct

RS“ Vaﬁ%‘f'é"é‘x?é‘:
Bridge Engineer
Region Engineer
Project Manager

Dist. Maintenance Supe
‘JC.-Compton Cont.r/,/
Materials, Eugene

Files .

=

Dan Olson

%
hnmnmﬁn

C-6

]

-

~

- — —RECOMMENDATION:—
Material as represented by this sample does, does not comply with

5“-‘!0! on 7-29-8¢ Hevised ﬁe-f‘yh crYevia — /0%

Y G

o O /7.5 -28
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St

ﬁ LABORATORY RECORD Laboratory No, 8011910
HIGHWAY DIVISION — MATERIALS SECTION Data Shoot No. A 34402
PRELIMINARY COLD RECYCLE MIX DESIGN EA_CL]02]A

Project on 4 Recyele ~MP29.2 ~Wasco Co, Line Laboratory charge S <S/0

Highway __ ) Ay m Iornu: Un'+ A De-riJ;h Hz

Contractor ], Cnh—.o‘f‘oh Date received _&8-//0/ B [»

Submitted by _ s Olron Unit Code # B804/ Date reported - A\

Source of Material /"7 x f[e.sf'ah Qres F2 Date sampled

ﬁnac/qu

To be used _Z4 /ﬂ/dc-c’_

fale) /a/ e c.yc./Q_ /:2/6:

Sampled or inspected at

Sampled or inspected by ﬁ 5/)’ 7'é-?m

Quantity represented

K Test Gradation: 07D Paisvent gvindisa.c calepdoted o  Jo0%

/c.,g..r.f‘f’ﬂa
v

y b

'/a/—-/oo £ %"- 1y £ #40— &
P~ 9 P. 4~ 54 P #Ez00- /6
foE — (9(9 Lo -/g * M//m repor?! FR6~L L7
Resistance to Deformation and Cohesion: AAQHTO - T-246 & 247 (A/c -58 [2n-2.5)
% Water / % Emulsion &MS-25 R4L7% Kesidual %2 10 gc 2.0 S 3.0 g 4.0
st Com act on @ 14Q0F ead Pan @ 1409F
i, S&aﬂ%%%y]@_zz fea.) 60 36 2./ L6
Eﬁeemis@afibégy]g }gool Foy ) 5" s ) ]
Eveem stabil%ty @ 1200F aféegA%Bg)Comp. 7 ) n.7 D.&
Bulk Specific Gravity - 1st Comp. 2.4) 2.4%5 2.497 2,49
Bulk Specific Gravity — 2nd Comp. 2.43 246 | 2.48 2.49
Bulk Specific Gravity - 3rd Comp 2.45 2.47 2.49 | 2.5/
Percent Voids @ 3rd Comp. 6.0 3, 7 z.2 2.3
Rice Method Real Gravity 2.600b 2.56S | 2,598 |2,.5/8
/ﬂr-f!ﬁ/fé/% Ll T4 mecs Dr,y Suf¥ 501?&[ Sw{f-Thk
Unconditioned Resilient Modulus (x 103) - =277 4R0, b St 9 32/ 8
VYac, Sat, Resilient Modulus (x 103) - 457.0 9645 | 389 3 208 %
_Freeze-Thaw Resilient Modulus (x 103) - [958 2947 |24l 2 |20/ /
YR Ratio 1 (Vac. Sat./Uncond.) - 74-%o 27% 79% 96 %,
MR Ratio 2 (Freeze-Thaw/Uncond.) - 37 % S/% 62%, &2%
ﬁQCommew]pJ h/d"le— 4(/// f'fah [M c//-v o \f /‘4,0%
7 ~/5 7

H Eruylron contest

* O FH%V.A

x"‘Er Construction Engin
RJ Vancleave

»

Project Manager  Dan Olson
Dist. Maintenance Supervisor

JC Compton Cont=
Materials, Eugene

Files

E

ﬁmmméﬁu

%

C-7

RECOMMENDATION:
Material as represented by this sample does, does not comply with
specifications,

Based opn 7-29-86 fevised Desion cri'toria — /.S% cps-25

% J Do



X
X
X

X

]
B
Pocg

CORRECTED REPORT 9-30-86 (TEST GRADATION)

Q)

LABORATORY RECORD
HIGHWAY DIVISION — MATERIALS SECTION

PRELIMINARY COLD RECYCLE MIX DESIGN
Project_ﬁéa;oh 4 ﬁec,vg/e ~MP79.2 -hlpcco Co. Line

(

RECEIVED gcT 4

1986
Laboratory No. 86119 11
Data Sheet No. 4 34403
EA_C/02)8

Laboratory charge "g S/0

Unit A Decign # 3

Highway hnrm .S;D\--}na(
Contractor 3-.6 Covwagtom

{
Submitted by_Daxx O ,.In n

Date received %
Unit Code #_B_L‘H_ Date reported = N % K.D

Date sampled 4,/ B/ab

SoumeoanterialA/v)F 88,1 N MFPBI. 2

Sampled or inspected at ROQL{\NQy
Snmpledorinspec’wdbyj 916 TCQM

Quantity represented

TOMML&LMMEE_AL_C <

Ca/cg/aft.’cl( vare)

e

¥ _Test Cradation: of Fauempn"f" m—maF hgt (00 %Yo /’a.:.n}.j /
P/ — /00 84 LFEdo &
P — /’i# - 72 r# 200 0,3
L é’”— 9/ [#)o— 35 "(/‘71//%; repoyt 54 — 464
Resistance to Deformation and Cohesion: AASHTO - T-246 & 247 [A/C —63%; [fen -Zé_)__
% Water / % Emulsion CMS-25 @b I% Fesidud 01497, |[49—3p (42,
](Aftcc""f?f% OB S O 41 Bread Pan @ 140°F)

.‘?E‘Sdsﬁak&%iﬁylﬁ A S 53 52 26 /2
(V1 i 11 SO LI A AR 18 /3 A z
M @ 12005‘ af Bd Comp. a4 / s 0,5

Bulk Specific Gravity - 1lst Comp. 2:/8 2 25 =27 2.29
Bulk Specific Gravity - 2nd Comp. 2.2% 2,28 2.30 | 2,32
Bulk Specific Gravity - 3rd Comp. 2.3 2.34 2.36 |2 38
Percent Voids @ 3rd Comp. 6./ < 4 2.4 A
Rice Method Real Gravity 2. 47/ 2.447 | 2417 |2.407

Ls phalt L nn Thickness Ory Ocy Suff | Doy-SfE | Dry-Sotf
_Unconditioned Resilient Modulus (x 103) - | 427 5 468. 9 45 72.7 | 440.%
_Vac. Sat, Resilient Modulus (x 103) - 220,85 13548 | 3726.8 |37 8
_Freeze-Thaw Resilient Modulus (x 103) - 42.8 1726 /VR. 9 fil, 2=
MR Ratio 1 (Vac. Sat./Uncond.) - 52% 76 %o B3% 842,

/0 /o (7% 24 25%

_M&Ranio_z_(zmueﬂhawmncond-} -
MMLMM@MA%) = L 0%
l/ - ) [’ 1 e §

Emuliion ¢onton?

/¢

— 2.0%0

RE 'I"I‘O:

4 RAS
O FH
Conntructnon Engineer
O RJ vanCleave
0 Bridge Engineer
Region Engineer
pm,.ctmm Dan Olson

Dist. Maintenance Supervisor
~JG Compton Con-t

Pl o B

RECOMMENDATION:

Material as represented by this sample does, does not comply with

specifications.
Based on 7~29- 86 fevised Oesign Criteria — 1.8 /e €MS=25

Y
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LABORATORY RECORD Laboratory No. 90119412
HIGHWAY DIVISION — MATERIALS SECTION Data Sheet No. A ..g 44 0 4

PRELIMINARY COLD RECYCLE MIX DESIGN EA_C /02/8
- : A 50—
Project )?(’jhﬂh 4 Recycle - MP7, 2 -wasco Co. Line Laboratory charge /0

Highway ) @yin .Spm'v\j; Un;+ A Do </gn i

Contractor IC— (-nmpth‘ Datereoeivedj//n/ﬁé

7 /.
Submittedby_Dan  (2]50 Unit Code # _304) __ Date reported 5& 1R
Source of Material MP 5.2 MP 76;/, Date sampled 4{'/3,/56

To be used Ly /Zace Cole/ Fecych 4/ ¢

Sampled or mspectedat_R 0 GL{J wa 3V
Sampled or inspected by it ; R 75_ a i, Quantity represented

X Test €radation: gf Pa\!ew\ev\‘}' ar.m#ma: calculated to /00 /Oa-ﬂ'mue A

- P~ Ipo f’ﬁ:73’ v R‘% b

P~ 9b P 4-5g PFz00-2.0

P5— 83 Péo—24 *M, Iling veport 864641
AASHTO - T-246 & 267 (Afc -~ 5.3 : Fen—7)
4.2 /.0 g 270 4% £e 4.0

Resistance to Deformation and Cohesion:
% Water / % EmulsionZMS-25 @357% Res;dual

st Com act'on @ 140°F d Pan @ 140°F)
Brsem Eb A € 1 IR 50 43 32 /4
(REPRaShRAnoEY1 € J8ORE, ) 20 19 L3 5
?veem Stabﬂi't:zr@3120g§s?f eZAOBd Comp. 16 - ) 0,5
Bulk Specific Gravity - lst Comp. z.19 2,25 | 2.27 2.3/

22T 2. 2.8 2.20 2.34
2.36 2.39 2.90 | 242

Bulk Specific Gravity - 2nd Comp.

Bulk Specific Gravity - 3rd Comp.

Percent Voids @ 3rd Comp. b, b 4.7 2. 0 [/
Rice Method Real Gravity 2.520 2.994% 2.9473 |z2.,997
A.S;D[u::/* Ll Thicline ss p?;f Dr-/v SqfF | Suf¥ Suff

Unconditioned Resilient Modulus (x 103) - | 342.0 | 433. 4 | <44 8 |423 4
—Vac. Sat. Resilient Modulus (x 103) - /22.0 252.4 65 | 362.7
—Freeze-Thaw Resilient Modulus (x 103) - S8.b 1459 2046 2096
YR Ratio 1 (Vac. Sat./Uncond.) - 49 % Bl B5% | Bbk%
MR Ratio 2 (Freeze-Thaw/Uncond.) - 16 %/ 34 % 49 % 49%
HG’.LOMMQV\AP({ wate adc]a ‘)Lmh /ﬁq.recf olai /:n///j/'}c? c/r/ we;aér‘) 40/

i ;'ffnulr (on oyt nt- il ) I i 2.5

—RECOMMENDATION:-

— x BERORTTY: pas
] _F. ..W.A. Matenal as represented by this sample does, does not comply with
" Construction Engineer specifications.
X 8 RJ VanCleaVe ,64\_rea/ 0» 7"‘2—‘,"&9 I'eel//'Jed fr,’ﬁh’a ~ 2.00/0 CM.;"&S
eer
"f_’r Engineer
@’ﬁ,ﬁlm Dan Olson C-9

B Dist. Maintenance Supervisor ®

- JC Compton Corrt.,

s Elﬂe 7 / (e PAANAS
" /

Fl.lea

. - -



g!jg LABORATORY RECORD Laboratory No, 8016331
HIGHWAY DIVISION — MATERIALS SECTION Deta Shot No._ A8 40575
PRELIMINARY COLD RECYCLE MIX DESIGN EA_C/02 A

Project K‘Lﬂinh 4 Kuwlp— Waren Sm.wb Td = Waceo Coiline L.bo,chham -ﬂ Fyp e

Highway AY b Jnrma; U\m-\'A R ;

Contractor . . Cnm a+nn .Dal.e reoeived £-14 '_‘_.Ei'fz

Submitted by 3. \/a C/aa ve UnitCode§ 49 01 pae ¢po _L‘_Sgl&._@?b

Source ot Material 1P 8RO~ 88.26 R Lawe 2" epth "ol wmen B2 =Bl

Sampled or inspected at /?DO&C[WA)/ TobeusedI"l Place Cn/[] ﬁea/\/c/f A/é'

Sampled or inspected by R J- Vﬂh 4 IM Ve Quantity represented

] Sawple dl'r"h% Or S M- Cx o ) ]
X Test Gradation: O'F Faveyment G"r‘ihriha_{. cq m;/cri‘e 40 100 passing /

=PI - oo P% - 44 frep~ 2
P34~ 92 FPr% - 46 P 200 - 0.4
P4"- 78 P*il0- Jz M;) /mc' r'_epor‘f‘ Bb~/2 499
Resistance to Deformation and Cohesion: AASHTO - T-246 & 247 (A/C. 54%: [en-15)
% Water / 7 Emulsion EMS-25 & (7% Re_c,dua/z'o 0.0 % UO.’ £2 Lo 22 [ 2,2 2.0
%Aftcomfgiﬁg'ogrg.légge in Bread Pan @ 140Q°F
e £\ T 20 LA TR TR 39 40 | 36 | /7 2o
(85284 562DahdtY, € J8O0NE 19 171 /2 2 3
Eﬁa?gﬁiﬁﬁé@ﬁﬁoﬁfsﬁ *5488) “omP- F z 2 o | o8
Bulk Specific Gravity — lst Comp. 242 lz4s12.9712.50 | 2.5
Bulk Specific Gravity - 2nd Comp. 245 |l2.48 | 2. spl2.5312.53
Bulk Specific Gravity — 3rd Comp. 2.6 2.0 12.58) 2,57 257
Percent Voids €@ 3rd Comp. 0, 3 Dy f O F @ o
Rice Method Real Gravity 2.6/912.603|2.58912.563 | 2. 547
Asphalt £:lm thiclrnesc Dry |Dry |Dry-sf|suff | Suff
Unconditioned Resilient Modulus (x 103) - |S48. 715098 |4/.9 (4074 | 5239
(x 103) - 400.9 13809 338.2|372.) | 923 5
= R (x 103) - [77.6 | 3046 | 2122 |262.0 | 3/9 7
i t./Uncond.) - 23% | 728%| 82%| 9% | Bl%
_MB_RaJ:;I.n_Z_LEmm_Ihaw/Unmnd ) 32 % bo% | 76° | 889, 1 ¢/ Y,

- RQ_LOMmev\ cl?_r‘ wa‘}'ev- Cl[f({a‘?é:nh /fa.recf o)) }nz///\)/a‘ c'/h/\/ we,«f}n" ) —2.0%
! Lrmylicon content X . " £ — 1L.0%

*ﬁmﬂf L Based —ou vevised cvitevia— —RECOMMENDATION:
HW.A Material as represented by this sample does, does not comply with

Construction Engineer specifications.
Maintenance Engineer

Bridge Engineer

Region Engineer ¢} RS

PI.‘O]OC“ Manager Dan 013011. C-10

Dist. Maintenance Supervisor - . ﬂ
Materials, Portland ;-— a" / -
Materials, Eugené e / W

Files ; ,;_

M

00000000

L
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LABORATORY RECORD

%163

32~

Laboratory No.

HIGHWAY DIVISION — MATERIALS SECTION

PRELIMINARY CQLD RECYCLE MIX DESIGN

Project

Data Sheet No._A8 407 7/,

E. A,

cloz

18

Contractor J C Com 2 ')LDh

Submitted by _[X T 1/, c/pn\/&

Date sampled _

Source of Material [ 1P88.28 — B854 K+ Lane

37 £p +4

To be used Ih

Sampled or inspected atj OWJ UQ}/

j MM%&;M“mech{5/og
Highway W] 2y 1o .anﬂ.: Uni+ A

[';‘t;te,recewod‘ H—44 - Sk

UnitCode g 79 G [ Dmmpomd WSl e | R0
. M?\A-&Hrlvx%@ux\

TRy e

Placc (n/r/ﬁﬂtllrc/p /4///

Sampled or inspected by I\ L /2 11/C (e e Quantity represented
K Test Gradation: of Daveyment Q‘rmJ: ”\(“ lgadfcru la?"z’ar '.:!j,; /SC:'%/;\ PG5S ing ya
- PI"~ Joo P 3" — b6 LHFLWD -2
P% - 4¢ Pl -449 [#206- 0.6
Pr%"- B2 P*/0 - 14 Milling report 84~ /2 700
Resistance to Deformation and Cohesion: AASHTO - T=246 & 247 (/4/[_ .7 /!2 cfen - 90)
% Vater / % Emulsion CMS-2 S € (7% Residil 22 5.02 %5 = |22 701257 < 12570
1R P850 A 30 Bread Pan @ 1400F)

B0 i VT SR LT PR §3 |58 | 58 | 4b 48
(¥5e0562batdEy, € J4ORE . 2. /6 L6 4| 12
Hveem stabil%gyr@Bﬁ(}ﬁgs?f er 2 d Comp. 24 7 4 3 2.
Bulk Specific Gravity - lst Comp. 227 239 | 2,40 1240 | 2.4/
Bulk Specific Gravity — 2nd Comp. 7 38 2.90 2,92 2.492 | 2,44
Bulk Specific Gravity - 3rd Comp. 2.5 | 2,55 | 2,58 | 25D | 25/
Percent Voids @ 3rd Comp. b 0.8 0,4 0. b Q, 5
Rice Method Real Gravity 2.857912.8§7012.560}12.8544| 2. 522

_Aip_/z_a_& Filwn Fhickness D*;y D?-)f D»;--Sn# S fF -5-47070

_Unconditioned Resilient Modulus (x 103) - [935,4 |952,4 | 5554 |S252 13436

(x 103) - 36/, 0 |d284 | 513 4951 [3724.0
- 1 (x 103) - /[32.b 33.9 (222, |2432 |302.0

MR Ratio 1 (Vac, Sat./Uncond.) = % | 954 | 929 | 9% 103 %
" fihesnd.) = 30% 1 s2% | 40% | 44% | 834

_BQC_OYV\ mehflc’tﬁ watey addibion (Lased ou mithioa C/r,z/ wt ) —20%

H Loniulsion ¢ ontend dl l ' ' i ""'/.0%

cm)m». ¥ *ﬂase& ©h 1’€U|5€‘9
O
Conatructlon Engineer
Maintenance Engineer
Bridge Engineer
Region Bagineer 4 RRS
Project Manager Dan Olson
Dist. Maintenance Supemsor-‘
Materials, Foriland = (
Materials, Eugene
Files

C-11

-

LJULJUUULJLJL"I

47'7REC{)MRIENDATION
oreTCe W

Material as represented by this sample does, does not comply with

specifications.
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LABORATORY RECORD

HIGHWAY DIVISION — MATERIALS SECTION

Laboratory No.

#11913 -

Data Sheet No. A 34 4 s
E.A._C /02 /F

PRELIMINARY CQLD RECYCLE MIX DESIGN

- - s i B o, 2R
Project Reg;ou 4' Rec s cile = Sosdevs - F*'"!‘/ vCay Mel Laboratory charge £SO
i el evigie = Bowd  Hite I Besinin 2
Highway [le K¢z i - g \acl yypge B C £r0m

Contracbor_;r C C own 19 ‘i’oh

Submitted by bﬂh O’JOh

SourceofMatenalJv) P,Z O /V)Fv-]
Sampledormapectedat_ﬁoaﬂjwa\/

Tobeused L h

Date received "f/', % Or/ ‘A6

UnitCode#_&ﬂ_ Date reported % T.\? b

Date sampled 4,/& ,/’ Eb

Flace Cold /fe:/wm/(’

4/c
7

Sampledonnspectedby_K éﬂ Tea\m

Quantity represented

'?J"Test Gradation: ;ﬂQ Javc‘ cn‘}' (?vm(J;\.rr

calculated o

/(?0 Yo /CGJI/uﬁ ///

PE40 — 5/

P 200 — 0.9

=P = /00 /‘.‘5-8-’+
ﬁ:g-— 99 £4 — b
P4 — 92 s 0—24

¥ M'”fllm rf“por'fgé 44650

AASHTO - T-246 & 247/

/¢//r

6.9% ; fon-37)

Resistance to Deformation and Cohesion:
% Water / % Emulsion £ MS-2¢ @ 479 Ke<icdul/ 34 0.0 5.0 e, %4 2o 3.2 2.0
st Com action @ 140°F d Pan @ 140°F)

‘?Xﬁ?’é‘dsﬁa‘i’}%%ﬁyﬁ_ﬂ fren 56 47 28 )&
eem stability 0°F . /7 8 = 2
Eveem stabﬂity @3}20g£‘s?fée54(2}8%)00mp. i 2 / 0.4
Bulk Specific Gravity - lst Comp. 2:29 2.8} z.332 2.34
Bulk Specific Gravity — 2nd Comp. 2.33 2.349 2.36 2.36
Bulk Specific Gravity - 3rd Comp. 2:45 2.43 2.4z 239
Percent Voids @ 3rd Comp. [ed 0. 7 .3 o,z
Rice Method Real Gravity 2.478 2.45/ 2.942b | 2,395
A-S;ﬁ‘éa// o lr Thickne o D*‘/v SHjﬁ?f Bty Sul-Thig kr
Unconditioned Resilient Modulus (x 103) - [395,7 430.8 2222 2264 2

—Vac, Sat, Resilient Modulus (x 103) - 328.9 430.4 289/ 223.7

_Freeze-Thaw Resilient Modulus (x 103) - 826 13/.0 L4z 13529

MR Ratio 1 (Vac. Sat./Uncond.) - 82% 299 %% 29% | 99

—MR—RH.tiQ_Z_(EIe.QZLIhaH/Uncond Y} = g 9 30 6% 0%

Recowmvaended watey adiidion (Based on h;z///a‘;(f c:/i—/v weight - 3.0%
1

i I

fMM/S/Oh cghfeh/'

1

1y

— 1L0%

Tm M l'elTJ'O4 RAS RECOMMENDATION:
O FHWA. Material as represented by this sample does, does not comply with
X Construction Engineer specifications. =
x O 'RJ VanCleave Based o6 7-29-8b Levised Cr/+evia — /LOY CHMS-25
O Bndge Engineer
Region Engineer
b4 (E/ijmhhmgz Dap Olson @
Dist. Maintenance Supervisor ; /f (,/,_)
x EI ©  JC Compton Centr. Py Sy &
0 Materials, Eugene / { (@ e



r:

g’ LABORATORY RECORD LaboratoryNo. 0119 -
HIGHWAY DIVISION — MATERIALS SECTION Data Sheet No. A 3L 4 0. b
PRELIMINARY COLD RECYCLE MIX DESIGN EA_L/D2/5

Pro;ectRQCHOH 4 /\)ec vc/c 5;’5'/?1»: =~ F)‘*}/)-Par- R(/ Laboratorychargeﬂ \7/0%

Highway Mf,/l’enz:e "8th{ U‘.'H"'}' i? D&Sf&h #2.-
Contractor ‘J—C (-O\'V\I.Oj’{)h

Date received 7‘/ / O’/ A &

Submitted by a1 O/JJOh Unit Code # _B2 9] Date reported é?)—l?\ Lo
Source of Material /"] ° £, 2 ; MP 6. Date sampled ,4//8//f36
Sampledorimpectedat_ﬁoadwd}/ Tobeused Ly [Zgcn Cald Kerycle A/c
Sempled or inspected by /3 & K Je Quantity represented
Fest Gfadation: Of Paverient dyiveina s Ca/c H/d?‘-ecf +n [00% /%-C-!")Z? A=
AT P% - 7% P40 ¢ i
P % - 95 P4 - s7 Po#200- ), &
£z — 85 P #/0- 22 X M, lling »epoct B4-24sy

Resistance to Deformation and Cohesion: AASHTO - T-246 & 247 (/4 Z— 5.3 J /%n-/‘yg

17
% Water / % Emulsion CMS-25S@67% Becidun! 4.2 0,0 i [0 4.8 2.0 7 2.0
st Compaction @ 140°F
- i d Pan @ 140°F)

(85eRa b igdE € 31°F, o b2z bz s9 | 53
eem.stability @ 1400F K 24 20 28 /2

?veem sgagil%g)e’r@ .'_LZOOE aféegaggg)(:omp. /3’ p 2 )

Bulk Specific Gravity - lst Comp. 2.23 Z2.2:6 2.30 2.3)
Bulk Specific Gravity — 2nd Comp. 2. 2S5 2.2 z. 33 235
Bulk Specific Gravity - 3rd Comp. 296 7.4 z .47 z.95
Percent Voids @ 3rd Comp. 2.7 LS 0.5 0.4
Rice Method Real Gravity 2.52 1 2.507| 2.982 | z.46/
A!;Dha_H' Fi )W\ Thichkness D‘r:j .D:-:,-_S'mpf Tuff Suff-T hick
Unconditioned Resilient Modulus (x 103) - w b3, ] 227 L02 8 5/5.4
Vac. Sat. Resilient Modulus (x 103) - 9411 L84 | | 567 7 |52) 7

_Freeze-Thaw Resilient Modulus (x 103) - 122.0 270.2 2530 306.7
MR Ratio 1 (Vac, Sat./Uncond.) - 29% 98 % 24 % /oo + P
6O %

MR Ratio 2 (Freeze-Thaw/Uncond.) - 2% | 38 %| 42%
RQc,omwev\cjarD watey ac}cl'f-.mq [3a_recf oY) m;//zha Jru weight ) - 4.0%

" L nrulsion o oudet I Ji, - 1.8 %

7X7REEO§.&_}EO 4 RAS —RECOMMENDATION:
Material as represented by this sample does, does not comply with

[J FHWA.
b q '**ET/Comt.ructwn Engineer specifications. . =
x O RJ VanCleave . ol o, 7-29- @b FRevised De.r/jn Criteria — 1.0%/2CMS-25
Bridge Engineer A
‘-‘E/RegmnEngmae

X “f1 Project Manager Dan_Olson

[J Dist. Maintenance S C-13
x O - ac Compt%en lmcg?r &7
O] Materials, Eugene / G;f-c&m

X
"'B Fq WA 1~ (o Thm==T o -

Uy
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LABORATORY RECORD
HIGHWAY DIVISION — MATERIALS SECTION

PRELIMINARY CQLD RECYCLE MIX DESIGN

Project /?Eg:'ﬂh 4 RQ(\{;/ lo = Fowell BQH'?" MP.LS

Laboratory No.

#11915 .

Data Sheet No. _ A 34407
EA_C )02 18

Highway PONPH Bu'H"C_ “h:’}' (& Defrjh a‘::/

Laboratory charge ﬁj ‘5—/0 .

Date received 4’”0! 86

Contractor _~J C_nw.lo'f‘nh

Submittedby__Day QO [Son
Source of Material [P J0,8 M PJ0.4, MP3.0 MP2.6

Unit Code # _&Qi)__ Date reported

Date sampled 4’) Q!Bb

Sampled or inspected at _E.D_Q.d_)u_a;/

LA R

Tobeused i Place Cold ﬁacyc/p A//c.

Sampled or inspected by __ & § 5 T e o Quantity represented
X Test €radation: o3 ] . B gvindingc  cale ulatec!/ 40 /700 °% Pa;.r,ﬁhq L
=P )" = Jpo Pk — 47 P %dp - )l ’
P53 - 98 Pk - 54 P 200 - 1,k
Pk = 82 L¥0—29 * Mz')/;’ng report Bb-4bS2
Resistance to Deformation and Cohesion: AASHTO - T-246 & 247 (A/ - /22 ; Pen -27)
% Water / Z Emulsion CMS-2 S @ 67%/%5;5{@2;3;9”/0’.’0 3.0 ) 3} /;I,Jﬂ 3L 30
st Com action @ 140°F d Pan @ 140°F)
CRTRN O £ LTS TR 5O 42 | 33 30
{kgen,skabihdty, € J0PF | 47 20O A 1/
?veem stagiligy @31201(255?%'254%8%)%@' 37 2 3 < )
Bulk Specific Gravity — 1lst Comp. 2./3 Z.]z2 AL 2.2
Bulk Specific Gravity - 2nd Comp. Z. 5 -2l 247 {2.23
Bulk Specific Gravity - 3rd Comp. Z2.22 2.34 z.34 2.34
Percent Voids @ 3rd Comp. 3.0 /. b 0.0 0, 0
Rice Method Real Gravity 2403 2:229 Z.34| 2.328
A{Péa/;‘ il Thickuess b:-/v Dry-Sutf| S £F St f-Thick
Unconditioned Resilient Modulus (x 103) - |.§)(.S 27.9 4749. 2 24,7
—Vac. Sat, Resilient Modulus (x 103) - 9. 9 480.8 4/2.6 | 4lbb
_Freeze-Thaw Resilient Modulus (x 103) - [ 680 2592 | 2859 |408,/
YR Ratio 1 (Vac. Sat./Uncond.) - 23 75~ gé 76
—nR—RﬁEiﬂ_z_[ELE.EzﬂhaH/Uncond.) - 23 4’) L O 74

K’?(O‘hnmnhr[o.r, b\Ja'l”ov ar!r]:"}.'nh (@a.recp

oA /'ru'///'hj a/};v we;ﬁh-‘f’) - 3.0%

/
” Erulcion  confent I Al f dl — /0%
. REFORTTQ; ras RECOMMENDATION:
* 1,8}??“};1 RA Material as represented by this sample does, does not comply with
X g Construction Engineer specifications.
0 Maintenance Engineer Based o5 2~29-84 Kovjsed Criteria — W0 % crr5-25
Bridge Engineer
“ET_ Reei i RJ VanCleave

x
x ‘B Project Manager Dap Olson

Dist. Maintenance Supervisor
x O Materials Postherdx JT Compton Cont.
L] Materials, Eugene

C-14

~ - - -

=]

Q .

e AN
/ AT LT

M Files ) A ,'f"

4



Laboratory No. 8611916 | )

Puagpore® LABORATORY RECORD
HIGHWAY DIVISION — MATERIALS SECTION Data Sheet No._ A 3440 2
PRELIMINARY COLD RECYCLE MIX DESIGN E. A. < /o2 lH
Project_HQa 0y, 4 ﬁecvde —fowell Butte ~ MF 1S Laboratory charge _20_5/0 2=~
nghwayJDDWQH Bu‘H‘Q Un/t+ C De_r/jm i)
Contractor ] C- an}ﬂl—nm‘ Date received 4//Q/5(’»
Submitted by Daw D ]s901n Unit Code # — 809/ Date reported ﬁq\q\"
Source of Material__J1F §.3 MP 4.9 L1L 0. 7 Date sampled ‘%/9]/3/,
Sampled or inspected at Rnadwav Tobe used _Jw _Place Co]g/ Reclw_/e Ae
Sampled or inspected by __f{. § 3 Teawm Quantity represented
*Test Gxadation of }EQUC’\MQh'}" arinding.s <q /r,,/a#r/ to 100%  Fascrig P
~P/"= )go P% =67 P# 40 — g vV

f’}{‘"‘ 94 P4 — 50 FFzoo — |.&

2 — 83 P#10— 24 X i ling report B6-4457
Resistance to Deformation and Cohesion: AASHTO - T-246 & 247 [/4/ —7.8: fen-16)
%z Water / % Emulsion CAIS-2.5 (@%b 7 m)\udagf'jo 0.0 2 /.0 5.9 2.0 5.2 30

st Com act on @ 140°F s Fan i 1400H
rcen ehiee, ¢ 5 Feny 37 27 28 /0
_ﬁﬁﬁﬂdséaiiﬁéﬁylg 3400, ) Lb 1 }Z z
?veem sgabil%%y léogfs?f er B%)Comp. - 2 > 0. 4
Bulk Specific Gravity — 1st Comp. 2. 20 Z.272 2,24 228
Bulk Specific Gravity - 2nd Comp. 2.2 3 2.2 4 2,527 2,30
Bulk Specific Gravity - 3rd Comp. 2r 33 2. 35| 2.3¢ 2,34
_Percent Voids @ 3rd Comp. o2 L / 0. 2 ©
Rice Method Real Gravity 2,406 2. 325 | 2.364 | 2.342
_AJ:'/?/?&/)L /:;//:., 7Z;c/{fﬂe.r.r Di“/\/ D)-/v--fcf)t;ﬁ S VJL‘F 5117[1\("77”?4'
Unconditioned Resilient Modulus (x 103) - | $79 . 447.6 | 342.5 | 284.2
_Vac. Sat. Resilient Modulus (x 103) - 407.2 436 6 3380 | 272.0
_Freeze-Thaw Resilient Modulus (x 103) - /186,44 2 86 267/ .20'4.4
_bEB_RBI.iQ_l_ﬂac_._S_at./Uncond.) - 90 °/a 98 % 99 % 96%
MR Ratio 2 (Freeze-Thaw/Uncond.) - 35% 64% 28% | 72%
RQ-(.OW\M.P\-\:{ /0 wiat¥ey a({A tion (Ba;{c{ on ‘nn\ laha diy wenah+) 50 %
" Evoulcion contert hn T v =10%
REPQRT RECOMMENDATION:
0O .x-?.gm. e Material as represented by this sample does, does not comply with

Construction Engineer specifications.
"B Brde g . Based on 7-29=g Revised Criterin =~ )0 Vo CHS=2L
-Region Engineer

X Project Manager Dap Olson N
(] Dist. Maintenance Supervisor C-15
x D JC Comphon Cont.
E/Mntemls , Eugene - .
A .




PP |

ﬂ:fs LABORATORY RECORD Laborsory e 110640
HIGHWAY DIVISION — MATERIALS SECTION Deta Shoet No._ M - 4409
PRELIMINARY COLD RECYCLE MIX DESIGN EA__C/02/8

Project ‘o el == /oo-u..v.r/} /5’17‘7‘3 - /n;'new'ﬂl Laboratory charge I S0 =+

Highway __ (/N 0c.0 Un, 7"/2:) " Dt Z)

Contractor — SN 1L £+ Coypuger Ton. Date received 4//0_/3 b

submitadby_ g in O[30 Unit Code § — 209/ Date reported 1~ A - 3o

Source of Material___ /M P, 7, ¢ Date sampled
Sampled o inspected at Koo d o Tobe used Lo [/ <2 Q_Zdleo;aé A/
Sampled or inspected by /? lé‘ /‘? N ?—‘C D A Quantity represented
% Test ‘G‘radation: a.ﬁ Flo’(m4u7L?y;'w d fi:q: cad/cul(a f‘rc{ o /00 Y, FI-SS;'H? ik
F "= /v fr 7 "— Bs~ L-Fg0 — /O
P.24'— 93 lo la" — 72 f too- ) G
l L'~ 94 P #p ~ B2 R M llivge reporT #86~#054
Resistance to Deformation and Cohesion: AASHTO - T-246 & 247 !(ﬂ/f- —S78 e»\' /6'>
% Water / 7 EmulsionCMS-25 @L7D res,du.) ~7,0 —~—2.0 = 0 z 0
}ﬁ%tgg‘“ﬁfﬁi"ﬁrg_léﬁﬁg in Bread Pan @ 14Q9F)
(SRR bR R € T b2 2¢ /7 /3
5B SkabARdEY, € JHOPF ) /b 2 / /
_0eonpadt R 2 EEY, & 140PF afher 2pd Comp. z / / /
Bulk Specific Gravity — 1st Comp. 2.2/ Z.33 235" 238~
Bulk Specific Gravity — 2nd Comp. 2.33 35~ 2:37 236
Bulk Specific Gravity - 3rd Comp. 235 237 239 2338
Percent Voids @ 3rd Comp. ?AS‘ s 0.2 0.0
Rice Method Real Gravity 2d3s | 29,2 | 2396 | 2378
Asphell" s Thiptuess D"l,"' Sy F Sulf. Thiec
Unconditioned Resilient Modulus (x 103) - 4024 | $/8.4 F02.2 | 33574
Vac. Sat, Resilient Modulus (x 103) - F02.L | S0 | 424.0 | 340.8
_Freeze-Thaw Resilient Modulus (x 103) - leS.0 | 2988 | 27¢.8 | 243./
MR Ratio 1 (Vac., Sat./Uncond.) - &/ % 972, /0570 102 D
72 % e8 7 72 %y

—MR—Ratiﬂ_Z__(Enﬁezg:'Ihag/Uncend.) - 332
—&LMM&LEALLL@M%&_@Q;; W) ~20%
L i Emulsion cou ‘/‘f../‘ I ‘ L ti “ "/; %) 9{)

X mwmheton Contractors
x [J RJ VanCleave

ifications

RECOMMENDATION:
Material as represented by this sample does, does not comply with

% [ Construction Engineer

Maintenance Engineer

Bridge Engineer

RegioxBoginesex 4 RAS

Project Manager Dan Olson

Dist. Maintenance Supervisor ;
ials. P .
M‘&.m'ﬁo)? e, J. Wilson, G, yc{s

iles :

"o

00000000

F

I

80503 o ”*Zq’.'g?o Rl\}l}fé, Dc)n%r\ C_f.*?“‘&-’ '.O%C//LS'ZS

c-16 @/ / fjﬁ



RECEWED &5 1 3 1986
) .
e LABORATORY RECORD aborstary o 112044
HIGHWAY DIVISION — MATERIALS SECTION Data Shoet No. 4 34 4/0
PRELIMINARY COLD RECYCLE MIX DESIGN EA_L102/)58
Pm)ectﬁe.ath 4 Roc,ude — fowell BM'HQ- P)fnm‘/f/}? Laboratory charge "’{5/0 28
Highway Ocj'lnco Un, ‘]‘_D " DQ.S‘;ah -
Contractor —~]_C _C on, plon Date received _://0 /6 &>
Submitted by _La (9/.rm,, Unit Code # _804{____ Date reported AD R e
Source of Material /1F 2.9, MP /D Date sampled _ %/ 8/2 &

Sampled or inspected at Koa C/I/JQV

Sampled or inspectad by K 5 Jat Tf.’_a;‘ hn *

Quantity represented

Tobeused o Flace Cold Kecyclo Arfe

* Test 6radation: oF /favement nrincdssar calsculsted Zo /00°% f’a..—_r/;\;.j v g

=B /" - Joo £y — a¥ prdo — 4
L%~ 98 P4 — b3 P¥200 ~ 0,9
£E — 92 L0 — 22 */illing »eport¥ps - 2655

Resistance to Deformation and Cohesion: AASHTO - T-246 & 247(4/6 6.9 —fen-/2)
% Water / % Emulsion cMS-25 @67 % Fes/dual ey 0,0 5L /0 L. =L 3,0
_(RE EPmPRch 1R S TADPE 10 Bread Pan @ 1409F)

B Ot i 1\ ab LI T R 50 40 28 /4
_Pugem;shebitdty, € J4ONE. ) 20 /4 U ?
_Uonpacted”aftd: "32 hr s EF4GBE) ©m 21 4 / 0.5
Bulk Specific Gravity - 1st Comp. Zz. 21 Z.23 2.2 8 Z2.32
Bulk Specific Gravity - 2nd Comp. 2.29 Z.27 2:32 | 2 34
Bulk Specific Gravity - 3rd Comp. z.92 2.93 2.4/ | 237
Percent Voids @ 3rd Comp. /b 0.2 0.2 [ O
Rice Method Real Gravity 2,459 | 2.434 | 2.4/4 |2.394
_Asphalt File Thickness Lry | Dry-saff| Saf? | ¥
_Unconditioned Resilient Modulus (x 103) - 5/8,/ 583.b 539.9 460.8
Vac, Sat, Resilient Modulus (x 103) - 389,32 5230 /4. b 444 2
_Freeze-Thaw Resilient Modulus (x 103) - 112 & 239.2 344.5 3L£2.5
MR Ratio 1 (Vac, Sat./Uncond.) - 25 % 90 %o 95 % | Joo%+
—biﬂ_Rﬂiiﬂ_Z._(ELEﬂﬁ_ThaHlUnrond ) - 22% 4/ %, 4% 77%

RQCOMMPMJGC{ Wa'inw aa’d{ 'erh (@g_zgd Qu ,gp//hﬁ_f é)r:/wemhr‘) S.0%

I Ehm/_rf O 50M7‘€}97L

r

H

- L 0%

RECOMMENDATION:
FHW.A hldﬁate:ml as represented by this sample does, does not comply with
Construction Engineer specifications.
« 0 %:Z“MZwRAs — RSaxed o 7-29- 86 I e ovia — 10T EI525
Region Engineer
Drojoct Mansger Dan Olson
D Dut.MAmtemnceSupemsor @/ /’v//7
) /:,‘ 5 / kAl DAAA

X CI %p on Contractors
Mllson (:_,

Cc-17

Vrlra ~ RAxrl A

/



L

E

]

o~
;ﬁr-; #12385 .

Perapont® LABORATORY RECORD Laboratory No.
HIGHWAY DIVISION — MATERIALS SECTION Data Sheet No._ A =344 1]
PRELIMINARY COLD RECYCLE MIX DESIGN EA_C/02/p

pmjectjejinh 4 Recycle ~fawell Butte - Frinewlle Laboratory charge £ /0 =%

Highway _ O chac o Uniy b Des{/q;.'#i'

Contractor_ 3 C OW\;:+D}\ Date received ﬁ,'//ﬁ Bo
Submittedby __Dan_ 0 lsoy, Unit Code #_80 %[ Date reported § \QQKO
Source of Material _/1I° /4.{ P b2 mwumpled_f/éLL
Sampled or inspected at ROa,Awa,v Tobeused_Jun Flace Cold /?«zyf/e /ﬂ/c
Sampled or inspected by 5 § [{ 7@ awm Quantity represented

4 Test Gfadation: OTQ_IEG\JEWPV\.}-\?Y‘PI:,\AII?\SS Ca/fu}a?"‘er/ +o /00 /o f’g;nhj L

L1 = /oo % ~ 75 P40 - &

PY¥ - 97 F4"— 54 ¥ z00- 1.3

P ~ 87 P*10 — 20 /‘7;));;]{, report ¥ 86- 4454
Resistance to Deformation and Cohesion: AASHTO — T- 246 & 247 (/)/C 6.7 Pen=/3)
% ater / % Emulsion CMS-25 @ 67% Besidua] 229 0.0 |Z2—T7 p |Z0—Z, | 2230
%AftComEgEE%ogrg 1éuge in Bread Pan @ 14Q°F)

BN 0 01 T 2 LA R, 64 59 47 | 45
?&sszdsaakza&h? 38% s 20 20 1S | /3
AR RO N WPV AT N WP N
Bulk Specific Gravity - 1st Comp. 2.0 2,02 P 2.7
Bulk Specific Gravity — 2nd Comp. 2 3 Z.lb 2.20 2.2
Bulk Specific Gravity - 3rd Comp. 2 35 227 2:39 2.39
Percent Voids @ 3rd Comp. N3 3.8 3.0 0,3
Rice Method Real Gravity 2.482 2.4b¢ 2,442 2.3 96

_,A_%Eé_effﬁ' /C;‘/h-\ 7hic A'Iqﬁ_:_-‘-' DY‘;’! DV‘}{ DP}fnS-H?DID Dr;-su{\f
Unconditioned Resilient Modulug (x 103) - 203,48 38,4 428 2 408, 4
Vac, Sat, Resilient Modulus (x 103) - 7.8 19232 2825 | 3p4d.2

_Freeze-Thaw Resilient Modulus (x 103) - Joo_<oft | )04 7 /62./ 61

—EB_RﬂliD_l_(lﬂc,_Sﬂt./Uncond.) - 3S% SO0 % 2% 24 %

_MR_EB.:J.Q_Z_(FIg_e;e_Ihﬂg]Unmnd ) = e 27948 38 % 40%’
Keco»nmehzfpr! watey additioy (based on milling a/r iy aﬁmér‘) — $.0%

/I é&w/szan confent il " W~ 4 v —2.0%

* 107 PE} ‘?‘%Clea“ mﬁ:ﬁ ?:::I:iwd by this sample does, does not comply with

£ Constructlon Engineer specifications.

El] Brrfd‘es%unineer%s Based on 7-29-86 Kevised Deszjh Criteria = .07 CRNS 2

= Region Einginser .

B fafiiner | Dap Otson N T

(] Materials, Portland petyno /,?/ o

g_ JC Compton Contractors -

Tim W4Tl enn o RAxwrl A n r.f-:'/n‘l..-.
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e
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e LABORATORY RECORD Laborstory o, ___ 81068

HIGHWAY DIVISION — MATERIALS SECTION Data Sheet No. _ﬁﬁ ~-33 202
EA__E€/02/8

PRELIMINARY COLD RECYCLE MIX DESIGN

R—M}.Dw < )?-4‘5}‘%/&. ~Ochoco Vgm ~mFP35 Laboratory charge 7 570 —

Project
Highway 0&%«96‘() é/h.'?(" E ” .D-C!J/'_#u #";/
Contractor :S : (; L Q o Tou Date received 4/23/8‘
Submitted by Ddh O/lsan Unit Code §_F0 4/ Date reported 1R
Source of Material mpe. 29,9 Date sampled
Sempled or inspectedat /3 0@ d i an To be used Ltr iz (o /d /?oclwé A/C
Sampled or inspected by K. P, 71<_am Quantity represented
ATest Gradation: of Fgement oriud: / % o gsfug 47
il = oo P %" 73 L #40 =
P %"~ 98 P Yt —54 P %o - )2
0o’ =87  LHy - 22 H iR report EBe—op 53
Resistance to Deformation and Cohesion: AASHTO - T-246 & 547 (A/d '"4“?,* ﬁfw "23>
Z Water / % EmulsionCiys-2se@ (7% r€S:' dual 2. 70 |2 < 0 3. 2.0 2 %0
%ggtggmfgsﬁgoﬁrg.légsg in Bread Pan @ 14Q°F
0Nl et 2O LT R <7 44 29 20
CUEeRq SE2Pahdhy, € JHOPE, 29 ze /s 5
(Conpadt ad a1 E%, Ca00hE 55, 38F, Come- 36 LS i 3
Bulk Specific Gravity - 1st Comp. 22/ 2,24 2,27 230
Bulk Snécific Gravity - 2nd Comp. 2:2‘? 2:27 229 2.2/
Bulk Specific Gravity - 3rd Comp. 236 228 239 S 29
Percent Voids @ 3rd Comp. s /X0) 0.0 e, O
Rice Method Real Gravity 2492/ 2402 | 2388 2.389
Asphel/l Film Thichnes: Dry | SeFF |SuffTh | Threte
~Unconditioned Resilient Modulus (x 103) - 2682 | 238.2 | 3/72.82 | 3284
Yac, Sat, Resilient Modulus (x 103) - 2/8.9 338,/ 328 8 32020
~Ereeze-Thaw Resilient Modulus (x 103) - ko.2 | /041 /3L | /S)4
R Ratio 1 (Vac. Sat./Uncond.) - B/ % | Jovon | [02%]| 970
—I{B—-Rﬂﬂiﬂ_z_(l‘:]:e_ezg_-_lhan{Uncond.) - 239, 32/9, 9 % Ll
&Q.u_u_uclgi 31//}_}[-:{ add,tiow. (Besed ou Vhi”f"!.f dyl; Mi'?hf\ ~3.0%
i Er-nufsx’g_b. content 11 u Ly “ ‘s -2 0%)
0 T4;CGRRLgn, Soncractors a5 ol do, dos et sy
B Viion Eogioer Based on T29-80 Revised Desgn Coveroe— [O% CHS-2S
U] Bridge Engineer
H Poroojouaes & BAS o Sy A
O Dist. ﬁe":ﬂuSummr c-19 CI/(:‘ i [;;//,;‘:;fﬁi’c";"’)'"‘&'
§ eteriteeRostand povie, J. Wilson /‘4 R
Files :
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LABORATORY RECORD
HIGHWAY DIVISION — MATERIALS SECTION

PRELIMINARY COLD RECYCLE MIX DESIGN

£y
i

o,
™

Laboratory No.

10629

Data Sheet No._ A& =33 70 3

EA_C/02/8

Project K—C//o- < (44&& ~Cchoc o Lom—mpP 35

Laboratory charge l Sro —

Highway ___(Zehoc o Un't ‘=" pﬁ/'?m H2
Contractor 3/ - Cam70]Lb'v Date received 4/23/49(.-
Submitted by pah Ofsow Unit Code § 504 [ Dateleportod\_l M- e
Source of Material mb 2 2.9 Date sampled
Sampled or impecwdnt__ﬁQQd_uz_e:z TOMMM
Sampled or inspected by K: J/€1 T—-'Cﬁl\-' Quantity represented
- Test Gradation: aﬂ r%;)cmfw'f_(;-,;., &;ur.f; celeulefed 7@/@% /’as,’wf 2",
£L'- soo L %' L9 L. 2~ &
L'~ 78 l t” — &/ fe *aw — 1,0
LA~ 89 L %019 AMllirg roport27 54-S054
Resistance to Deformation and Cohesion: AASHTO - T-246 & 247 [A/C- "52_: /e'n "/5‘)
% Water / 7 EmulsionCMs2S@ (7% resi'd wol 2 ) 2 1o Z 3.0 2. <Z 0
mmfgfgé}oﬁrg.léggg in Bread Pan @ 14Q°F
i T S L A R, 40 | 3/ 3/ 26
(¥R SE2PAhdEY, §J4OPE. | /b /7 /7 A
_Compactan sy, 414 0pF a75e5, 28T Comp. /3 20 2 /
Bulk Specific Gravity - 1st Comp. 208 /0 2,/ e 2./49
Bulk Specific Gravity - 2nd Comp. Zi /4 Z, /7 Z /7 Z2/
Bulk Specific Gravity - 3rd Comp, 236 | 238 | 239 | 237
Percent Voids @ 3rd Comp. 8 4 o3 6,8
Rice Method Real Gravity 927 24/ | 2396 2377
giﬂﬁ_ﬂ/f/c——;'/m Threkness Df'-lf pr::"jyg Sy [+ 74 et
Unconditioned Resilient Modulus (x 103) - 1335 | /599 /257 | /786
Yac. Sat. Resilient Modulus (x 103) - (29 | 8%/ 724 8.3
—freeze-Thaw Resiljent Modulus (x 103) - JoosoFt | JooSokt |TooseFt| (579
—T{B—Riiiﬂ_l_flﬂn,_.S_aLJ]Uncond.) - \522> Sl 90 f\S-%) \5590
— — - 322

MR Ratio 2 (Freeze-Thaw/Uncond.) -

sed o }’)L'”;"L,c C.Ira. u)-d?‘l\f— 3, 0%

& Weltr T
fﬁ_'ly /s (Dn COn r-cn 7"

/"

/1

{

/!y < 4

v

~ aS%

(Slc')rm‘rf)%on Contractors
.RJ VanCleave

RECOMMENDATION:
Material as represented by this sample does, does not comply with

EE

o )
-qc')

3

ghint.enmce Engineer

ridge Engineer

- Region Brgiide 4 RAS
Project Manager Damr Olson
Dist. Maintenance Supervisor

M_ntﬁSl}'r'feo;u‘ﬂq Wilson, G.

XX

Hécs

C-20

3" Construction Engineer specifications. _ e
BaZed an 7.29.20 = ewsd Cuoge CoSivion = [[057 CIA

W/ Coy P



M

]

Lt

q.i"‘z
"

LABORATORY RECORD  Laborstory No. - 811 2742

St
~ HIGHWAY DIVISION — MATERIALS SECTION Data Shet No._ A233 S0
PRELIMINARY COLD RECYCLE MIX DESIGN EA_C/02/5
Project Rejinh 4 ﬁer_}/c e = Qloco Dave = [MFP3S00 Laborawrycl'mrge A 5029
Highway Ochoco U+ E” Dpcx'éh#,? ) ‘

J . _
Contractor __~J_C Cowip Yo ) Dau:, received ﬁla&&b‘
X X o
Unit Code # _LL#L; Daw reported : :L

Submitted by _ Daw O [fomn

SourceofMateriaJ_MP 29!0 ) Mpzq:/ . Dat.enampled 4‘}2}/3&3
To be used . dsn_[lace 504’/ fedlvc/e Alc

Sampled or inspected at Rc‘dd w4 |

Sampled or inspected byj ;K Tég [ Quantity represented
*Test Gradat;on‘ o‘P pauew\eh‘}' jw‘hd’{h?: calc u/ﬁzéc/ Fn (00 %6 /ao,r.r/a-a i
- R- /oo £5 ™= 59 F¥40— 3
FE =9 PY — 4 P P200— 0,4
P4 - 77 P20 — 14 ¥ M //;hc report 56 ~ sps5

AASHTO - T-246 & 247 (A/c 5‘8 fen- 2/ )
i e e

Resistance to Deformation and Cohesion:

%4 Water / % Emulsion CMS-25 (@ 67% ﬁer@/
action @ 14Q°F

A%tegmf5—24 hrs, Cure in Bread Pan @ 14Q°F)

(e 0T LA S 49 96 b 3/
(855 8a 62 PAndEY: € 3800E: ) z [ i3 i /3
?vggmeegmggﬂagb%%%gr@Sizoﬁgs?f ©3 4585 “°mP- 3.3 2.9 Ze /
Bulk Specific Gravity - lst Comp. 2.]6 2.2 2.24 2.2 1
Bulk Specific Gravity - 2nd Comp. 2.18 Z.23 2.26 z.29
Bulk Specific Gravity - 3rd Comp. 2.3%5 2. 57 2. 38 2,36
Percent Voids @ 3rd Comp. 3,5 [ S D. 2 o
Rice Method Real Gravity Z ,434’ 2-,4'0 s 2.384 | 2.369

.ﬁ%ﬁéﬂ/y £r Lo Thichhess D £y b'r_\/'j;{f Dvy- -S'qf:F fqﬂe

Unconditioned Resilient Modulus (x 103) - 2.7/, 3 I7&.3 221.9 2362

_Vac, Sat, Resilient Modulus (x 103) - 49,3 2282 | 1694 | 192.8
_Freeze-Thaw Resilient Modulus (x 103) - is6 1§9:6 136 3 16S- &
MR Ratio 1 (Vac, Sat./Uncond.) - 723 % 83 % 7¢ 7, 82 %

25 % 58 o YA 10 %

_MR_RaLiﬂ_Z_(.Eng_Ihangncond ) =
Hecommemrjed, L«Ja+ek- gc{r] ‘Fon (éa.;@cp Qi )’h;//ﬁl‘m ('[1"[/ nwel Gja‘?z ) — 5.0 7/\
LY E‘MH’.S; 9% (Dh';ph"' . H ” sy } \S_é
REngﬁighCl - RECOM@NDAT:ON: _ .
O FHW.A. Material as represented by this sample does, does not comply with
E] Construction Engineer specifications.
8 Regé 4 RAS >
Bridge Engineer )
£ Region Baginses( Based on 7-29-8¢ Kevised ,De.r/j/-, Cr/teria — 0% CMs-25
-B Project Manager Dan Olson
0 Dist. Maintenance Sup&tvisor c-21
[J Materials, Portland =
5 JC Compton Contragfors @4/%4,%
Flegri1 son, G. Hi, G. Boyle e



=R 1" = Joo £5 — 78 L7940 = &
P% — 93 P4 — 5% PZ 200 — 0,7
— . =
£ £ — 93 PEp- 22 * ML ng xepart B4 -SD5E
Resistance to Deformation and Cohesion: AASHTO - T-246 & 247 (. A/C -5,/ ) /3/’-/2)
9 5 . o : 5.0 o0 =0 s, 0
% Water / % Emulsion €MS-25 @ £7% Recdual 0.0 |[= {.0 2.0 I.0
%st ComEactlon @ 140°F d Pan @ 1409F)
o _
?Eﬁﬁﬂdsﬁaﬂé%ﬁyﬁ-ﬂ Ers.) A;Z/ 47 4'0 o
_reeny 5&352}6&%? }§°° i 42 22 19 A
e t lit 1400F f d C =
madla%tgr 3-4 hrs‘.'il e BF) o f—’lj—? 1L L /
Bulk Specific Gravity - 1st Comp. 215 2 A 227 2+ 34
Bulk Specific Gravity - 2nd Comp. 2.18 2425 2. 3\ 236
Bulk Specific Gravity - 3rd Comp. 243 2. 48 249 247
: Percent Voids @ 3rd Comp. 4-9 |7 0. ¢ 03
Rice Method Real Gravity 2:656 5 2L-S24y| 2:500 2478
A 5/6%4// By TL v e s DRY DRY-SUFF| SUFF SYFF
Unconditioned Resilient Modulus (x 103) - 251-3 364 - 383-3 409:7
Vac, Sat, Resilient Modulus (x 103) - 916 2427 2760 3/7.9
_Freeze-Thaw Resilient Modulus (x 103) - — (032 |76 -2 2343
MR Ratio 1 (Vac. Sat./Uncond.) - 3¢ % 67 % 18 % 78%
YR Ratio 2 (Freeze-Thaw/Uncond.) - = 287, 5o % 58 %
ﬁecom}mew{eaf b\/a'fLe;— addition (LBosed X fm//xm a/ry wexaéf ) — A..0%
" emulsion coutent 1 It . ‘i v —1.S5Y%
REPQRT TOC RECOMMENDATION:
X ] F.H.W.I}\. leave Material as represented by this sample does, does not comply with
x— Constru tion E specifications.
] Mantzten:r‘:::Em::: LBosed omn  7-79-BL fevised Lesign (riteria — [,0%CM5-2¢
x O Reg. & ng;m
& Region Emgimeer
x - Project Manager Dan Olson
(] Dist. Maintenance Sufrvisor
x O JC Compton Comtractors %
H%_ Materials, Eugene . 4 C-22 ’
3x F'!Jg Wilson, G. B!oyle. G. Hicks

%Test Gradation:

LABORATORY RECORD
HIGHWAY DIVISION — MATERIALS SECTION

PRELIMINARY CQLD RECYCLE MIX DESIG

N

Pm;ect_ﬁQamh P! RO_EVL}Q, ~ Oaknrn Daw -~ MP35.00

#12743.
Laboratory No.

Data Sheet No. AB33703
Laboratory c};arge‘ # "ﬁs——/Q Lo

Highway OCJIOCC} )J’];+ E I]P.fijh #4‘

Date recewed 4/23 //96

Contractor 'j- & C'&}\M,P 7(0h
Submitted by __ D an Olson

SourceofMaterialAill’D 3}0 gMF 3/:05—

Umtcode//_ﬁﬁ‘/_ Dats reported_ <g> LR

Date sampled 4’/ 2*/ /ﬁ 4

Sampled or inspected at ROQ JJ.AJA i

To be used Jz; [Tace C_/o/ /f'e.:w/e A<

Sampled or inspected by ﬁ qﬁ 4 h

Quantity represequq

colculated

40 /00 /cg..r.r/fm /-

g
D'P PQU‘?'WWVPI‘ drihcling <




LABORATORY RECORD

HIGHWAY DIVISION — MATERIALS SECTION

PRELIMINARY CQLD RE XD

ESIGN

Laboratory No.
Data Sheet No.

6880

4B ~33204

EA_S/02/8

E
Project /Qq;‘bwéi fgc.g_&&o_.jw*—‘-/f_@ £3Cr: Suupam: T T Woratory charge & 370 —

Highway 0()1 0CO &/ﬁl './- F //?4,5;? L1 #/
Contractor -Y L Q%? 7Lbl~ Date received 4/2 5/9‘1
Submitted by Djh 0/5 o Wy Unit Code #_bO—LQ V Date reported S 29 R

Source of Material /’hlp 76 O, 727, 1

Date sampled

To be used

Sampledormspoctodat_C.ﬂ_ﬂ_d_h&M
/Qt iﬁ/ 7—{¢b~

Quantity represented

[c

d fe

Sampled or inspected by
*Test Gradation: ;C Pa ) rmeu ﬁgc, i ol tbﬁi Q(rgu(gzid TQ [ é’g.s.sz_‘]' 2 / "
Pl"=10 L%z L L. hq0:= ¥
‘=93 A 47, A ¥2m = 0,4
Lh'=7 £ 4= )2 "Millings Report * 8o=S0OS 7
Resistance to Deform;tion and Cohesion: AASHTO - T-246 & 247
% Water / % Emulsion(C}ns—Z_S@67%&5-&[".’3 Z2 J10) = 20 Zkr.?.o Zf‘?a()
ist Comfaction @ 140°F
d Pan @ 14Q°F)
B 0l 10T SAL T AR PR SO S/ 39 | 24
(2N e L) SALID AR /3 /S /0 [3
M%Egr%lzoggsaf 824086 Conps 7 2 / 4
Bulk Specific Gravity - 1st Comp. 20 42; 224 226
Bulk Specific Gravity - 2nd Comp. 225 27 229 228
Bulk Specific Gravity —= 3rd Comp. 237 4_237 4/ 237
Percent Voids @ 3rd Comp. 520 3. b /8 2z
Rice Method Real Gravity 24 26 2480 | 2. 48| 2.44¢4
ﬁiﬁ&e//'/;/;«- Jhrekness -prt; /21/5'#//: Su jl_/#/ﬁ!
Unconditioned Resilient Modulus (x 103) - /93,8 | 149.7 | /5493 164.7
Vac. Sat, Resilient Modulus (x 103) - (1L | 1800 | 133, | /43.9
_Freeze-Thaw Resilient Modulus (x 103) - Tl apart[Sallagaey | /22 7 /40'_/
MR Ratio 1 (Vac. Sat./Uncond.) = 0.8£7 | J.20 o.8. | 0.87
R Ratio 2 (Freeze-Thaw/Uncond.) - 8\ apark [§llaper | 0.82 | 0.8S

»

»

Ll

0000000=0

E?Commtnhé wo\tr add. Now (bq.h& on m-lhnu Arg w!tgk\'\ - 2.8 %

erulsion condent

"

. N

- 3,06 CMS-25

B
=

fia S
FHWA

Construction Engineer
Maintenance Engineer

Bridge Engineer

Region Engineer

Project Manager Dan Olson
Dist. Maintenance Supervisor
Materials, Portland

Materials, Eugene

3§‘EJ F'ﬁfilson G. Bovle. G. chks

RECOMMENDATION:

Material as represented by this sample does, does not comply with

specifications.

et Ll



& gt
Y % 6881
Ragoor® LABORATORY RECORD Laboratory No.
HIGHWAY DIVISION — MATERIALS SECTION Date Sheet No._ A £F—3 3 70 77
PRELIMINARY CQLD RECYCLE MIX DESIGN BA_C/O2/ 8
Project : rpieed = &r.S s ¢ Laboratory charge A 33—
Highway 0040@0 UYn ;'/‘ i @5{1»*}
Cont.mctor__l_él_cemf 7L B Date received 7‘/ 23/ 8 4
Submitted by dan O]seo~ Unit Code lM Date reported —_o + 2.9 3 (o
Source of Material /;4,/9. 8/ 3 Date sampled
Sampled or inspectedat __ ¥ Ozl 1) @y To be used €
Sampled or inspected by K. &L /7':: @ r~ Quantity represented

XTest Gradation: ofF P2l iman t?m wd gy Cz{l{_g(y?‘erl 70 /oo Dy pgadlhq/‘

Pl /oD P2 =

Lo #g40= 2

£ %"= 99

l Ja" = 5'/

/" #'20/)' 0/4

%M;HII\Q‘& Ru ?m"‘ *Be-S0SR

/ﬂr Z,ﬂ: 75" ﬁ o/ 9
Resistance to Deformation and Cohesion: AASHTO — T-246 & 247
Z Water / % Emulsmn(cm-zs@ L% resd | BT 0 | 252, | 2520
st Com actlon @ 1400F
n @ J409F)
(et o e 2 LI T8 R A7) 27 24
@aeRa ke AndEy, 6 J400E /o /0 /3
Eveem stagil%ggr@ Ezoﬁf‘ aféer 2Bd Comp. de 2 %
Bulk Specific Gravity - lst Comp 230 2:32 2135~
Bulk Specific Gravity — 2nd Comp. 2135 2'37 _2;-4 Z
Bulk Specific Gravity - 3rd Comp. Z/498 2,80 zs/
Percent Voids @ 3rd Comp. Zi1Q 0.8 0.0
Rice Method Real Gravity ZS—_%/ A Y 252/
ﬁi,ll?l/f Ll Thickuess 5##: SQ‘FF/]Z'II 7-‘1!'&/(-
Unconditioned Resilient Modulus (x 103) - [47:/ /57,4 /88.7
_Vac, Sat, Resilient Modulus (x 103) - /21,9 163, 9| /s, 2
Freeze-Thaw Resilient Modulus (x 103) - Lol apart /035 g3, /
M&aﬁ./Uﬂcond.) - ©,83 /:.94 6.80
_}{R_Ra.tiﬂ_z__ﬁr_e.ezﬂhay/[lncond ) fal agart Cilele 0,47
R!Qommméd L.QQ'V LT uﬁ)¥|m(b%r& on Milh&m A‘I‘q weugl-&\- 2 S 7::
o . emulSion Cowtent ~ " " v 2 O/ CHs-25

REE’ORT : RECOMMENDATION:

% O %.W?f.ms Material as represented by this sample does, does not comply with

X Construction Engineer specifications.
O Maintenance Engineer
d Bridge Engineer
ol Beton Sosucer £ X

§ a Dmmamtenax:oe Super?gg' Olson
O Materials, Portland

}Q/E]I Fh‘g]atenals, Eugene _J/'

¥ J. Wilson. G. Bovle. (. Wicke




Dt LABORATORY RECORD Laborstory No.____00 6864
HIGHWAY DIVISION — MATERIALS SECTION Data Sheet No. _A 5- 3 3 70 8
PRELIMINARY COLD RECYCLE MIX DESIGN EA_C/02/8

Project Iquinw < /é A lpraied - ML, =S OFELS Laboratory charge Ts/0 —
"Gk, Un't 6 Desian#/

Highway
Contmctor.JJ_(Lﬁ_# ?LQ"‘ Date received 4/ 23/ (? (4
Submitted by L O [so~ Uit Code 0 O ¥/ Date reported -5 - 25 -Réo
Source of Material mp "I‘Z.[, 937 ?uci 92‘5 Date sampled
Sempled or inspectedat @ d wwaey To be used #ee 4
Sampled or inspected e by eLgK T‘C«q"" Quantitynpmentod
¥Test Gradation: of Pavement grindivngcaleals Ied 19 /00D ossing)”
£l =/ A% "= o9 L2ee= ¢
£ 4" =98 £ "= S/ LEzm> 4,/
K //2 ! -'82 ﬂ#/() = ZO *_Nrulnp_,s R\'_or'\' ‘%b’SOﬁ
Resistance to Deformation and Cohesion: AASHTO - T-246 & 247
% Water / % Emulsion(Chns 25 @ 62% cesidee N ST 0 | 2250 | 2230 | 254,
st Compaction @ 140°F
After E5-2<’+ hrs. Cure ip Bread Pan @ 140Q°F)
Heem, shbigdEy1€ 21°F < ¢4 S2 &9 XS
eem stability @ 0°F R 29 1% /G /)4
(e pactad ot ey, S, 1A0PF afger, 28, Comp- 20 4 / /
Bulk Specific Gravity — lst Comp. &2 9 243( Z:/33 235
Bulk Specific Gravity - 2nd Comp. é__Z? 233 236 2 39.
Bulk Specific Gravity — 3rd Comp. 245 247 2,80 248
Percent Voids @ 3rd Comp. 4,8 < O opS— 0.3
Rice Method Real Gravity : 28l | 2.546 2S/e Z 4588
s pha! T Fi' e Thideness Villry Dr:r/.)'w#‘ Se M. |Suft/Mhik
Unconditioned Resilient Modulus (x 103) - 2214 330.3 2354 b 5('3'(
_Vac. Sat, Resilient Modulus (x 103) - /27,2 /97,0 2499 | 27886
_Freeze-Thaw Resilient Modulus (x 103) - Tell apec™ | 49,9 BLL | /94.0
_MlLRaI.iQ_l_(Iar.._ﬁaL.lﬂnmnd.] - 045" | 0,0 0.70 | ©.77
MR Ratio 2 (Freeza-Thas/Uncond.) = Bell apert 6. /S 6,25 | ©.83
Recomwmunded water addihio (kme. bn mnmgs c\rq] t«buek’t\ R.5%
! Q‘MU\\S\O*\ C.'DF\AQQV\;X " " ! ' "3 D% C-' IS =28
REPORT TO: RECOMMENDATION:
x (] &.&A'ﬁ RAS Material as represented by this sample does, does not comply with
x [ Construction Engineer specifications.
L| Maintenance Engineer
L] _Bridge Engineer
L] Region Engineer
x Ll Project Manager Dan Olson %AJ’%
X Ll Dist. Maintenance Supervisor C-25
(] Materials, Portland
"Ifj Materials, Eugene )
¥ B¥™ yilson. G. Boyle. G. Hicks
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0
]

b

Page 8 of 11

”

& LABORATORY RECORD Laborstory o0 _7680
HIGHWAY DIVISION — MATERIALS S8ECTION Data Sheet No. A5.=335/ 7
PRELIMINARY COLD RECYCLE MIX DESIGN EAa_(l02 7H
projoct _L215 Vr 1 I 108 )] Ry ilivg ~PPIT=B 4 Livomtoryehare 2. 5/0 =
gy CeuTra ] Or copm, L Un A Resigu#) Tets ol H)
Contrctor (L /20 Fivg, Cous T et rcsivd 57/ 93
Submitted by_.th @/,S O he Unncodu__&Qf:L Date reported 6-11-86
Source of Material I 2. D7, 2 Date sampled
Sampled or inspected at "0 d. ula To be wed L2t [z ex (o 1d /ﬂ—‘;b& 2/
Sampled or inspected by R ‘?je ‘%4 X Quantity represented
X Test Gradation: &-'C/&CJV’CW?JW/_ ?’f{%d :M_J ;fd/ff.w/# 7‘-(4' 70 /00D, /%/554'11/
Ll'= 100 PH"— 84 L #g0— (O
P2 — 99 £ la’ — 69 L F200 - [ 2
P A= 9) P #0 — 30 ‘i’-mf’//.’wgs 10-}90»’7“ #EL —¢350
Resistance to Deformation and Cohesion: AASHTO - T-246 & 247
%Z Water /[ % Emu151on(C.f475"ZS@(p77¢ /;g;cly,ﬂ 2. /i 0 2 20 2 3.0 Z < 0
](ggtcomfgsgiogrg léggg in Bread Pan @ 140°9F)
(ORI R 1, 20 LI TR SR £7 &2 43 4/
l?&ureds& ?'H]aEylgizohrs 27 3/ z c? /("
?ESS&SESE%%Ezr@slﬁoﬁﬁsaféeﬁaéﬂg;C‘"“‘" /2 8 =z /
Bulk Specific Gravity — lst Comp. /:9 3 /:?\5_ /,97 £ 00
Bulk Specific Gravity — 2nd Comp. Zofl 03 208 207
Bulk Specific Gravity - 3rd Comp. 2 /4 2/ 2/ 2/6
Percent Voids @ 3rd Comp. 33 2-/ /'/ 0»'5
Rice Method Real Gravity 22/4 | 2)%96 | 2/84 | 2/¢/
Asehe/l-Fal m Thicdeness &2 cooled Dey S H =20 Dr Sy R 2524 S0 H ~ B2 =50 2%
Unconditioned Resilient Modulus (x 103) -
_Yac, Sat. Resilient Modulus (x 103) -
_Freeze-Thaw Resilient Modulus (x 103) -
MR Ratio 1 (Vac. Sar./Uncond.) -
R Ratio 2 (Freeze-Thaw/lncond.) —

/fcc_omnq cnr/ .—J W(ixdgdd{ t[Q (b,rj,fc! oun M’ H;\-wr dh W&:?’i?’) 3 070
)=20%

It Evsi lsten C.qu't ‘i‘ A 'y i ,,

RECOMMENDATION:
Material as represented by this sample does, does not comply with
specificationa.

Maintenance-
0J J. Wilson, G. Boyle
Region Engineer

Project Manager Dan Olson
Dist. Maintenance Supervisor

Materials, Portland
Materials, Eugene
Files

00oa

Y ) S

. |



xom KL Kt KA A Page 31 of 11

" RTS RECEIVED GEO
rUs  JUN121986 ros
LABORATORY REGORD 0 0 ™ Lo %7681
AIGHWAY DIVISION — MATERMAGKERTION Dats Sheet No. A8 -3 37/ 8
~ PRELIMINARY COLD RECYCLE MIX DESIGN pA_Cl0Z74
Project L2l 8 o L o720 5/ /Qc.c/u,& -mF 75" =549 Laboratory charge _ 2 ~37 ()
Highway (- €1 7"*’9'/0/1:40‘* 4//?;‘7L A’ /20:!_.'19_0 =/
Contractor (/& /ot 1 7AM<, Cons Vs Date received SN 5
Submitted by [Don D/ son Unit Code § _EZ2OFP/ __ Date reported 6-11-86
Source of Material /20, 2 &/, O Date sampled
Sampled or inspected at £ 0@ d rasay To be wed wLost [2ce Lo [ Ko carle B/
Sampled or inspected by Quantity represented
X Test Gradation: of )’Odycmu_/_o,—.u dings colculelted TOIDD Fossing /"
Pl" ~tom - P 3h—'82 P 50 — 7
Fa' = 99 Pl — (6 pf. #r2m — 0,7

Ph'- 9z  F %o — 27 s millive; Lepoo 7t 56 ~L53/
AASHTO ~ T-246 & 247
2055 | 29 =5 2075 | 20o 5

Resistance to Deformation and Cohesion:

% Water / 7 Emu151or(fl)7§—a.§@é,7% res, dwrl

ﬁEtCom actlon @ 1400F . couad Pan @ TA0OF)
rsenasEehigdty, € 7Z R § <& ¢co 49 42
aeR,SE2hihdky € JEONE. 24 25 /9 hs”
éﬁé‘é‘a?Eé‘é%%%@aiﬁoﬁﬁs?fé“ 583 come- 9 g 2 /

1,92 (195 /.77 2, D
/.78 200 | Z62 | Zos
Zulz 2/3 2./4 2./ 4
Percent Voids @ 3rd Comp. 3.7 2./ 0.7 O,
2202 | 2174 | 2/55 | 2.,44
Dry ~452) Dy~ Co 2|y S H257 S - ~8S2,

Bulk Specific Gravity — 1st Comp.

Bulk Specific Gravity -~ 2nd Comp.
Bulk Specific Gravity — 3rd Comp.

Rice Method Real Gravity
C?SJ&’}ZA?//L/:: Ym Thihiness & T coeked
Unconditioned Resilient Modulus (x 103) -
Vac. Sat. Resilient Modulus (x 103) -
Freeze-Thaw Resilicnt Modulus (x 103) -

MR Ratig 1 (Yac. Sat./Uncond.) —

HR Ratdo 2 (Freeze-Thaw/Uncond.) —
-fxcof“f‘f-(‘ﬂt‘[//‘( WR‘}(-(/ (?AJ ihlﬂ__\_"’(bdj/d Ohmd}:"\.dﬁ C!"‘-\ U-J-J-AQ“I?L) 30%
[ Lol on Cs?nfw» "H__m b I " \“25%
REPIQRTT‘(Z RAS RECOMMENDATION:
D F.HWA. Material as represented by this sample does, does pot comply with
specifications:

—Construction Engincer
Maintenance Engineer
J. Wilson, G. Boyle

Region Enginss F s W
Project M.magc: Dan Olson %/7(;})”4’_-&/%'

N
X
DDD

D%\@

Dist. Maintenance Supervisor

Materials, Portland C-27
Matenials, Eugene I
Filea

3

aoa
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* LABORATORY RECORD Laboratory No. 8b10584
HIGHWAY DIVISION — MATERIALS SECTION Data Sheet No. _ﬁ/j -~ 3 3 7a 7
PRELIMINARY COLD RECYCLE MIX DESIGN EA_C /D2 74

Project Dlsfra#/oi// “&’«L’gman(/J\o/‘eSkamDn Laboratory charge = 37/ O —

Highway

Contractor 6 ya/-cn 7L.m.-c-

Areq #/

Un-T'B"
Date received J/Z/EG

Lol ol th Woods

Submittedby {221 OfSon Unit Code § 2 Dute reporiod - LA - Lo
Source of Material __MN . Lo, 7 Date sampled
Siiglodisinmpmciodnt__ i3 D& cliiah pion Tobeused _Ls Plarce Co [ féfaf;&f«_ ALl
Sampled or inspected by Iej/( !T‘Cqm Quantity represented
% Test Gradation: p,{ loﬂy(m.m‘ Qﬁ,gjp_«,ﬁ; Qp/ruﬂrﬁd lo /02 % /ps:mo/
Pl'- /00 P %' -89 £ #19 — 8
P %'~ g3 2 u" — L8 fe #omw— 2.3
p' A"— 93 Lt - 2¢ XM livar reeo T ¥8-¢399

Resistance to Deformation and Cohesion:

rd
AASHTO - T-246 & 247 /A =28 life, = 2 )

% Water / % Emulsion CA§~25 @ 6 7% v<sidu 00,0 0 2.0 Z:0 z < O
st Com action @ 140°F
d Pan @ 140Q°F)
jﬁﬁgﬂdsﬁaﬁéépﬁylg-ﬂ fira.) 37 |54 $7 WA SO
_P¥EERgShabAhdEy, € JOPE. /2 1191 2/ /3 /4
Eﬁ&é&ﬁ%ﬁzﬁf?ﬁﬁsaféemﬂd — 37 |40 23 / /
Bulk Specific Gravity — 1st Comp. /3 |8/8| 2,22 228 &2 7
Bulk Specific Gravity - 2nd Comp. 2171220 228 228 2.3/
Bulk Specific Gravity - 3rd Comp, 2.361236] 2.29 2 4/ 2, 43
Percent Voids @ 3rd Comp. 68157 37 22 [
Rice Method Real Gravity 2832|2803 2.182 2 geef =49/
M Lotlmm Thichnmess Dry Dry Dry + |DeySulf| S FF
—Unconditioned Resilient Modulus (x 103) - | — |Gzg v94.3 B2/4 | s90ib
Vac. Sat, Resilient Modulus (x 103) - — 14836 5335 | ¢5/.9 9732
Freeze-Thaw Resilient Modulus (x 103) - — |ns) 3o f.l 32.7 36749
YR Ratio 1 (Vac. Sat./Uncond.) - — 1492 629 72 %o 7%
—PiB—Ritiﬂ_Z_.(Elﬁazg:I_bay/Uncond.} - — [78%| 389, 94 % -
£Lcio d trom (B = dru, w e;'y#f) 2,02
/1 Emul $ivw conleuld ! "¢ ' ‘e e -3,0%

REPORE %mpton Contractors

RECOMMENDATION:

X
XLB/ R.I VanCleave Mntenal as represented by this sample does, does not comply with
X Construction Engineer ications. .
8 gd!du;:eEWnMEngmr Rasid on V-29- E>L Rvisd DlSt%'\ Cor¥rorio— )L)l S%LMI-28
ri
X:E;Rbgmnw}c 4 PRAS
x Project Manager Dan™0l son
O Dist. Maintenance Supervisor

3 0
# 0

'jl“%son dG Boyle, G"."/Hicks

Filaa

&7
C—28 . , 0{)4@.’.—%
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LABORATORY RECORD

Ve
{

;h‘\
ol =

HIGHWAY DIVISION — MATERIALS SECTION

PRELIMINARY CQLD RECYCLE MIX DESIGN

510585
Laboratory No.

Data Sheet No..ﬂﬁ"sj’ 2/Z
c/0274

E. A

Project L/, ¢ Lried LG/ ~Crreen Sfﬁ‘m'&;r St~ hetu Short D Laboratory charge 7S5/0—

Uni't B,

Highway A&k&. OF' Thee Wpnpds
Contemetor_Cp L/ o dein Fliné

S/2/8¢0

Date received

DOM Olsonm

Unit Code # — 39 ¢/ Date reported L+ 34+ X Lo

Submitted by
Source of Material m l.ot &32,0 —C%./9 Date sampled
Sampled or inspected at eoodwa_# Tobeused L v [Plwce Co /A_Zﬁ-'@f/c-‘z/‘-
Sampled or inspected by BIERLR Team Quantity represented
j(—'rest ?n'adation: Of““/pﬂ'v’tﬂﬂfw‘f 9.»?-1 cl ‘ LY Xy c‘.p-/c;p/(f f{u{ 7o /00%, /00.:-? f'-tg_/ {:
L/ foo P 3%"- 5/ Litt0- L
P %"~ g8 P %"~ (2 [ t20v~ 2,0

X
X
X

b

P10 =2/ 4 Mmillivgs reppct & B6~4397

£t~ 9/
7

Resistance to Deformation and Cohesion: AASHTO - T-246 & 247 (‘/VC- “ 4L ﬁon = 4 )
% Water / % EmulsionCHHS2S@® (7% resideo/ w32 0.0 %2 /, O Z 20 o 2.0
14k Sompaction @ 1409F d Pan @ 140OF)
(Ot O O 28 LA R 30 3/ 3/ 27

eem,sta &y ki UOF‘ 23 20 /6 /5~
_(enpastas Lity @ L400F atter 7pd Comp. 45 gs” 22 /5"
Bulk Specific Gravity - 1st Comp. Z 03 20k 07 2./3
Bulk Specific Gravity - 2nd Comp. & 1/ 4 2117 Z:20
Bulk Specific Gravity - 3rd Comp, 239 24z 2 ¢4 246
Percent Voids @ 3rd Comp. Gi7 4,2 212 oD
Rice Method Real Gravity 265 L3 | G526 | 2996 | 2.98)
AsohaltE i Thiskues % coal d ~ — D 09, Dot/ 2, | ity 2o %
—Unconditioned Resilient Modulus (x 103) - Bo.O | B20 | |96 | /s8B.2
VYac, Sat, Resilient Modulus (x 103) - Joo 700 /022 | )1 89
Ereeze-Thaw Resilient Modulus (x 103) - Solt Sefrt  |TeoSpbt | 26.2
—}{B—Rﬂuﬂ__l_ﬂﬂ:_._&at.ﬂlncond.) -~ 2% 25 %
'R Ratio 2 (Freeze-Thaw/Uncond.) - - 23%
&MMM_&M& How(Base d on M/l irgr g wieigh +)-40%

- Em_bfﬁb\. wvf‘i-fvu'}' L !y f le 4 “f.j_?u

RECOMMENDATION:

mﬁ?&%ton Contractors

[J RJ VanCleave

O Construction Engineer

g Maintenance Engineer

(] Bridge Engineer

0] Region Exgtaesr RAS

0 Project Manager Dan Olson

8 i’)‘i:t. Maintenance Supervisor
terials, Portland

O J. Wilson, G. E_-li'f:fs, G. Boyle

O Files 4

Material as represented by this sample does, does not comply with

specifications.
Raged on:29-8b Ryurtd Dutgv\ Cedrarrae = 1,0 cVoCH\S‘Z,S
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"’j .

& %,
: 0 .
{!’:‘ LABORATORY RECORD Laboratory No. #10586
HIGHWAY DIVISION — MATERIALS SECTION Data Sheet No. J5-33 )//
PRELIMINARY COLD RECYCLE MIX DESIGN EA_C/02 74
Project Df’.Sfi-e' dé/of//“éj/ﬁﬂh _;grin - . : Laboratory charge F S/
Highway _h ke of Th, (pds Wi B Toz? San’2.

Date received ML_

Contncwr__gzﬁ@ 7‘1“'1{.
UnitCodel_&ﬁL Date reported -—) yg L0

Submitted by A2 47 0/ S
Source of Material __ /M £, £ 3, 4 Date sampled
Sampled or inspected at Rm? L ww cen Toumwfléyké Ak
Sampled or inspected by I<) . g/f/ 7_‘2 L D1 Quantity represented
% Test Gradation: aﬁ_fg_yemzu YL ! /:‘6#/"%-/‘/ lo /009 /ﬁl.S.S'i"I‘g L4
Bl'- /o0 P '~ 77 L 4o — 7
L'~ 9¢ A V" — Lo P #oov - 24
Lh'=88 P % —2/ Xmlins repot?#8e-¢3%¢
Resistance to Deformation and Cohesion: AASHTO - T-246 & 227 /%/é -41‘?': fenw 4 7
% Water / % Emulsion CMS-2S& L7% residusl 7 (228 % 0 | EF2 3o # 3.0
LR oS Lo, Lo Bread Pan € LigoF)
O Evts 2 LT A W 72 78 26 76
CAER, Shepibaby, € JHORE . ) 34 42 | 33 | 20
?veem stabiligyr@ }200:{-_' ffée§4(2)8g)00mp. &9 &7 g2 S
Bulk Specific Gravity - 1st Comp. Z- 20 224 2,28 2'35’
Bulk Specific Gravity — 2nd Comp. 2.2/ 225 | 230 236
Bulk Specific Gravity - 3rd Comp, 237 249 Z/43 =97
Percent Voids @ 3rd Comp. Z (o 37 3. b 26,
Rice Method Real Gravity SS S | 2548 | SS 22 475
Asphell Film Th s, /70 cooted |Dry /ﬁi’fﬁz ﬂf%ﬁ%"*z okt /702 5”;‘(&‘5‘%
Unconditioned Resilient Modulus (x 103) - 4357.0 7520 | 579 ./1‘9"4;
Vac. Sat, Resilient Modulus (x 103) - /467 424.0 | 6083 | 2183
—Exeeze-Thaw Resilient Modulus (x 103) - 299 | /S1S | 2390 | 5298
MleUncond.) - 3¢6% 3% 77 25 529,
7 D 209, 287 <7 70

i /

—R Ratio 2 (Freeze-Thaw/Uncond.) =

MMMMMLQL@H& oo mill e dry weigut )~F0%,
] ' ‘y L ‘, -&5‘2’

i __Emu_/s.«'o“- C—Qa‘,‘fn'/_

— RE%RES}Q ton Contractors RECOMMENDATION:
:: 8 RJ Vangl eave hldt_atcrul as represented by this sample does, does not comply with
X Construction Engineer specifications.
8 mmmﬁ?mr Rased on 7-29-2C Revisd Q‘“’gr\ CriYertio — }fB'%O'?S’zs
Engineer
x O Region Engimeserx 4 RAS T ) o
x [ Project Manager Dan=01 son &,\/, AV,
8 Dist. Maintenance Supervisor C-30 /.// £ v gl
terials, 1 . T Lo
x [0 %A rggyﬁog,lma. Hy,ks, J. Wilson s
x [ Files » e



10587

Rgnor® LABORATORY RECORD Laboratory No.
HIGHWAY DIVISION — MATERIALS SECTION Data Sheet No._ A8 =32 2/ ¢
PRELIMINARY COLD RECYCLE MIX DESIGN E.A_( =/0 2 7¥

Pm;ectJj/ AT . OF/] -6 veen S, g:.gg — Aw g shore Do Laboratory charge .~ 5 /&~
Highway Aol ol Th toada 7L 8 " Lts) Sers 3
Contractor ___C AQZ‘CH 7(; h.e Date received 5/3/3 &

Submittedby_Qa_tL O/lsaon

Unit Code # &SN %/ Date reported A Y- e

Source of Material ___ M P. (s 3,65 Date sampled
Sampled or inspected at __ R 0ol Wiy Tobeu.ed_Za_ﬂzéx_Q&_ﬁ-«’—;&é .U
Sampled or inspected by RiZR V2o Quantity represented
X Test Gradation: olcf%’ur:.m ey_,JL mdngr caleqloled To /ﬂp%lpzss'ﬂw/ 7
El"— Jov P 3p" - 80O b *p- 8
PR~ 97 £ %"~ 6] . #zw-,9
P l'- 81 £ %y- 23 xpilu et #86- L89S
Resistance to Deformation and Cohesion: AASHTO - T-246 & 247 (WC— "5/’ /Q‘h "'"'\5“)
% Water / % Emulsion L M S- 25@6—,7%»’4-&««} 72 o.0 < J2®) 7 = 0 yo S.0
e 1851, 20T 1o Bread Pan @ 140°F)
(Ot 110 2 LA TR 73 2¢ 78 23
{UEERa B2 PARSEY, € JHOPE, 38 24 27 25
?veem stability @ 120011;‘ af@eiaggg)Comp. 54 47 43 <0
Bulk Specific Gravity - 1st Comp. Zi2/ 2:24 27 2:32
Bulk Specific Gravity - 2nd Comp. 2:22 2:26 2.30 2.39
Bulk Specific Gravity - 3rd Comp, 236 2.4/ 2.43 < 95
Percent Voids @ 3rd Comp. 7./ &0 4, 2 2.9
Rice Method Real Gravity 2S¢ | 2SLs | 2836 2,507
lsphelt Fle Thishness [/ Pocoote L|Dry £406%| Drit SoonlP Y Bo2| B/ 509
Unconditioned Resilient Modulus (x 103) - | £°¢2.¢ 6368 787:0 | 09,8
Vac. Sat. Resilient Modulus (x 103) - 2400 | 4873 | 7297 | B9sis
—Freeze-Thaw Resilient Modulus (x 103) - 242 | /.o | 408¢ | L 43,6
MR Ratio 1 (Vac. Sat./Uncond.) - & 6% 722 742 782
¢ 2 /6% 2% 7/ D

bl

XX

xix

—R.Ratio_z_(&em_zhaglunmnd ) -
-&-ﬂﬁma.iﬂJ_ﬁZe?Lcw add; }Lfom (B?’.&c

d oo

Milling dry weigh F)- 20%

mulS,0e counleat '

q(

’

v it

= Z5%

'z

RE
}})6‘ Co mp ton Contractors

R
& Jancl g

Maintenance Engineer
Bnd,ge Engineer

C-31

000000000

RECOMMENDATION:
Material as represented by this sample does, does not comply with
specifications.

Based on 7-29-86 Revisid D\J'Bnc-"'-\"""‘— 1.5 95 L1825

67///‘_.,

B . s
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et LABORATORY RECORD Laboratory No. % 909
HIGHWAY DIVISION — MATERIALS SECTION Data Sheet No. A5 — 33 7 /3
PRELIMINARY COLD RECYCLE MIX DESIGN EA_C/02 74

Project !57%'1(,%/0#{// ”S ?7""06*' 3? Lnboratorychargej'-sb/ov

Highway _ & 0w ¢v K@ e Fo Un T t;
Contrlctor._Q._&/‘\ﬂ +r'M — Date received 5\1/2/95

Submittedby __ @y O] S0~ Unit Code § 2O %/ Datereported 1+ {1 - ¥ Lo

Source of Material ___ /.20, [/, S~ Date sampled

Sampled or inspectedat 0 @ & ) Tohm_MMM&L/C

|
Sampled or inspected by REL. T <en ‘Quantity represented
Y-Test (.fradation: ¢ﬁ]p < ! ?/CH (a 7{%4 fi’J/aD% pf.s';a‘\!/”

PLl"= sov % %ép" LHeto — 7
£ % - 9¢ b /a-—ss' P.r200 — 418
l L' gs P00 — 2]  Xtillngy puport &6~ 398

/,
Resistance to Deformation and Cohesion: AASHTO - T-246 & 247 (ﬁ/‘i "éj‘ff /0-04 :(o)

% Water / % Emulsion C/YS 25 @ 629 seidul 27,0 | 2920 595 S0 o0

Comfactz.on @ 140°F

-}Aft

2-24 hrs, Cure in Bread Pan @ 14Q°F
(5eRa b b g6y, € 31°F 2/ 23 69 24
eem stability 0°F R /4 /b /8 /7
Eveem stabﬂ%tyr@slgogfs?féegaggg)Comp. <4 3¢ | )8 <
Bulk Specific Gravity - 1st Comp. < OF S0 R . /32 e/l
Bulk Specific Gravity - 2nd Comp. 2./ 4 2./ 6 2./8 2.20

Bulk Specific Gravity - 3rd Comp, 2. 28 230 232 2.38

Percent Voids @ 3rd Comp. &7 2. 8 23 /s /
o944 | 2417 2379 | 23725

Rice Method Real Gravity

g&ﬂg/f' Pl Thickness z?ru: Dh. “50.""'?" Se L 5{_/[{4“7}‘\-

Unconditioned Resilient Modulus (x 103) - 4474 | 508,7 826 | LSC./

Vac, Sat. Resilient Modulus (x 103) - 229.3 3$6.0 | £726.7 | /6.1

~freeze-Thaw Resilient Modulus (x 103) - 4eile 94. 8 /75,9 | 283.8
272% 767 &8s % 222

—HB—.REHQ_]._LE&L_._SBI: ./Uncond.) -

- - /Uncond.) - /0 70 1?70 2670 4370
m&_ﬂ_‘@ Fion (B osed on in, “w,.ﬂ”‘-) — 507%
U — 35k

/ Emg[ﬂhh— Cﬁut{gf L

REEO i RECOMMENDATION:
O ﬁ& Vanééeave Material as represented by this sample does, does not comply with
g—'gom g:s ril:ngxmgr specifications.
O G. Boyle s -
g P ; “:hmxe: Dan Olson ?//f /.' "/ \<, Cl e vl A
nt.Mam Superviso 2
O Gary Hicks® e C-32 &
| J C ompton Co.
3 Filea
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“

X
Ry LABORATORY RECORD Laboratory No. B 3093
HIGHWAY DIVISION — MATERIALS SECTION Data Sheet No._ A28~ 3 3 7/4
PRELIMINARY COLD RECYCLE MIX DESIGN EA_C~(027F
Project D:'sf'n'r}“ 10/ ~ Dalvy — /T, £d Laboratory charge 7 /06—
Highway /S [ a mo ¥4 Fd}'w Un, 7“2,’ [lesigw F/
Contractor—C1 () @/ e T4 s Date received 972/ 8 o
Submitted by Loy O/So.. Unit Code § 830 %/ Date reported 7-//-66
Source of Material _ /W P /9,0 F 2 3,8 Date sampled
Sempled or inspectedat ___ 'O @ o, ) e TohMMMM_AL
Sampled or inspected by Rj/e 7—'661 b Quantity reprssented
PcTest Gradation: o £ f, - leled 70 /DD /%Jr}'? 27
£ l"- /ov Pip'—- 8% FHao - &
L2 — 98 Ply"— ¢S p 2w~ 44
P 'h"- 94 Lty — 24 * millivgr r»«gc:v?('#"dﬁfv ~637%
Resistance to Deformation and Cohesion: AASHTO - T-246 & 247 ,(A/C =£./ar7} ’0-6“ ‘—'/(’)
% Water / % EmulsionCS-2s @ ¢7 % Cq.'dgg’/ 3.0 /.0 3. 2.0 7.9 3.0 ~ 2.0
{8E; Sgmpacsion @ L40%F Bread Pan @ 14Q°F
(¥erRa b2 Ehe € 31O 45 25 /(o A
Pegens sbobihdpy; € J4OPE, | /4 7 S L
R AN G A NP RS I S

z. 23 2.26: 228 &30

Bulk Specific Gravity - 1st Comp.

Bulk Specific Gravity - 2nd Comp. 2.2 228 230 2.3/

Bulk Specific Gravity - 3rd Comp, _2.29 23/ | 233 & 349

Percent Voids @ 3rd Comp. 4 ¢ 3,0 /4 o. z

Rice Method Real Gravity Z4ov | 2382 | 2.3¢4 Z3RS”
5{—5’.4/747// il Thyekhuess D%"ﬁ-‘ S Ff S« FFE Sulf +

~Unconditioned Resilient Modulus (x 103) - | 495 | 555.7 | 4504 | 2903
Vac. Sat. Resilient Modulus (x 103) - 720-b | (£2,3 | 3640 | 406846
—Freeze-Thaw Resilient Modulus (x 103) - 220.8 | 2493 | 3243 | 2562
R Ratio 1 (Vac. sat./Uncond.) - (s | 179 | 12859, | 138%
—MR—Bﬂl:iﬂ_Z_fEmm:T_hau]Uncnnd.) - 33 % 45 P 72 70 ge7)
-&M&MM@L"/ @ dd .‘+r‘ul—\ ( ng,{d ow M ,'H{#g d ry M)ﬁ]ﬂw) -~ 3’079
L Emn'ifb\ Co«fv.i H Sl Ly Ly 4 _ZID?D
x "EPRRT T Ras RECOMMENDATION:

x0 RJ VanCleave Material as represented by this sample does, does not comply with
specifications.

X[ Project Dan Olson C-33 ’ .
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LABORATORY RECORD

£
i’o

HIGHWAY DIVISION — MATERIALS SECTION

PRELIMINARY COLD RECYCLE MIX DESIGN

LsFeict 103) —Daive — Rt R

Laboratory No.

6 3094

Deta Sheet No._ A2 ~-337 /&~

E. A

c/0 274

Project

Highway [ 2t 1 ft\fg_//j' = /\I;/QU;'fL/ Mn;‘ iL ‘/7,:‘ D—csfv

Laboratory chargej S/ o=

9 H 2

Contractor (J Uﬂ'/ﬁh j‘l"\-{,

Submitted by _ LD Gv (/S 0~

Date received —\S.QL

Unit Code § _EO2[ Date reported 7.~/ /— & (o

Source of Material __/N. )P, 23,8 — 285 () _ Date sampled
Sampled.or inspectedat __ "0 @ d 1204, To be used 7 Lo C
Sampled or inspected by RER 7-‘:(0»» Quantity representsd
X Test Gradation: o Ffayc it geindivgs coleq(ated o 10vey, fosr/g /"
£/"- som L' 8o L éq0 — 7
' - 9g P la® = 03 At — 2/
lh'- 92 Litio— 23 % Millivysr report #86-L¢ o0
Resistance to Deformation and Cohesion: AASHTO - T-246 & 247 I(ﬂ/é=s575; lo¢n= 6")
% Water / % EmulsionC /) S-25 @ 672 residud 3 o) Z. 2.0 . 2,0 %
st Compaction @ 140°F
MS:ZA_th_. Cure in Bread Pan @ 14Q°F)
et 2l LT R ¢S s 3¢ 29
(X528 b ahdEy, € JHOPF, /9 /8 22 /0
Lonpadt a8 IR, & A OpE 2T5°5  Z8d Com- b2 &2 /0 =
Bulk Specific Gravity - lst Comp. /3 2-/(;’ 1< 2.2z
Bulk Specific Gravity - 2nd Comp, AN, 22/ 2.249 227
Bulk Specific Gravity - 3rd Comp, 239 3k =38 237
Percent Voids @ 3rd Comp. .9 & /8 o./
Rice Method Real Gravity <460 | 2443 2 424 3%92’
M Etm Thiokpess Dr\? S 5{(/@( j"/‘f-f—
Unconditioned Resilient Modulus (x 103) - 7/2:9 | 0829 L0329 | /.2
—Yac. Sat, Resilient Modulus (x 103) - 8628 | 72690 | 9¢88 | &0.7
—Freeze-Thaw Resilient Modulus (x 103) - 833 | /828 | 29¢.3 | 3395
"R Ratio 1 (Vac. Sat./Uncond.) - % | 2% | 93% | 9%
—MB-—Bﬂﬁiﬂ_Z_f.Ezﬁezgﬂhag/Uncond.) - /] D Vi 27% 42%
‘Frow () ewM lliNes dn m:quf) - 3-070
i Emulsion conlent “ ol — 2.0%
RECOMMENDATION:

REliEI"EgH ton Inc.
O RJ VanCleave

ns jon i
Je. Wilson

Project Manager Dan Olson
Dj i i
d‘z_{fr%c"k‘sa Supervisor

G. Boyle
Rilas

MR M M M

U0

specifications.

C-34

0N

v

—t

Material as represented by this sample does, does not comply with

—



AMENDED REPORT 7-9-86
(Additional test data)

>
L

LABORATORY RECORD

£
y

HIGHWAY DIVISION — MATERIALS SECTION

PRELIMINARY COLD RECYCLE MIX DESIGN

A/

Laboratory No.

6 8164

Data Sheet No. M

E. A.

/02 7%

Project QFAS%P: (//L/Of’//_-s

Laboratory charge i S/0 —

Hnghway_mm.ﬂfh/‘ﬂ//)’ 74016 < é/n / + H__,;;ﬁ
Contractor (L1 (7 [en Tine Date received é‘/z,/ 86
Submitted by Dﬂ}g o/s on Unit Code § £20 2/ Date reported 6-20-86
Source of Material ML S52./8 Date sampled
Sampled o inspected at /10 @ &l ) ceny TOMMMM&#A_AZC—
Sampled or inspected by £, FL. T tam Quantity represented ‘
¥ Test Gradation: aﬁ }0 / )éfJ 70 /02 Jn /@'.SS; e P i
£/~ /ov P 2" 8/ Le0— ¢
£ 2"~ 98 F 12" — LG P 2200~/ 9
£ 7" — Lt —24  Xmilives f«-va//' #5% -4 40]

Resistance to Deformation and Cohesion: AASHTO - T-246 & 247 (ﬂ/f =S /' IQ(»-\ ‘/3)
% Water / ¥ Emuls1on(CMS Z.S@é)%ff.hdﬁ 22 0 X =0 2% 3.0 Z % Q

st Com actlon @ 140°F o B 14058

(RN 01 20 LTS P 55 | b/ S8 | 54
(¥5eRqSEDinakY 1 € JHONE 18 /4 /b /0
Eﬁw%ﬁ’e’r@ﬁoﬁfgafée 4GB P £7 < g /
Bulk Specific Gravity - 1st Comp. 2»// 2/l 22/ 2_'2_.7_.
Bulk Specific Gravity - 2nd Comp. 2/9 . 24 228 232
Bulk Specific Gravity - 3rd Comp. <3 23S 238 2. 4/
Percent Voids @ 3rd Comp. lo. (o 4,4 s 0,3
Rice Method Real Gravity < ‘78\5/ 24’\-‘79 < 94| 2'4/8

S ' ‘et ﬁyézmo B/ po~polSubl/ 7| ) £S5
Unconditioned Resilient Modulus (x 103) - S6l. 4 S$Ls.0 47/ 9 &/8"?

. Vac, Sat, Resilient Modulus (x 103) - 203,23 | 2868.L 490, | S190
_Freeze-Thaw Resilient Modulus (x 103) - 7/ G 1/0_5»5/ /17576 32/,/
YR Ratio 1 (Vac. Sat./Uncond.) - S53% | 2% 70 7o 2L %
MR Ratio 2 (Freeze-Thaw/Uncond.) - (R D L9 3¢ S2%

T7on (B 4 : 7") - <40 %
/1 Evmulsion thﬁcg?l 1t 'l ¢ '] —3 0%5‘7’5'2}
REPORT TO: RECOMMENDATION:
— O FHWA Material as represented by this sample does, does not comply with
x [ Construction Engineer specifications.
[0 Maintenance Engineer

x'E]] glgdﬁ%m:: Reg. 4 RAS .

x f b | pop 01con . L min
(0 Moterials, Portland C-35 L O
0] Materials, Eugene 77 (//

3w .f,,eﬁolrl\;ﬁgg_‘ G. Boyle, G.écks
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PROJECT INSPECTION REPORTS--1986 PROJECTS



Z

PROJECT INSPECTION REPORT

Oregon Department of Transportation
HIGHWAY DIVISION

Intermediate
Final []

Project Name Contract No.
L Region 4 Recycle Project 10,218
Highway County Prefix No.

Ochoco Wheeler €10218
Contract Time Contract Work Contract Work Quality [Contract Work Progress |F.A. Project No.
Elapsed % [Completed % STATE
Inspection date By . .

May 14, 1986 Stephen H. Macnab, Region Operations Engineer

In company with
Dale Allen, Dick Nelson, Dan Olson

REMARKS

(Scope of inspection, Findings, Recommendations, Instructions, etc.)

This 1is my initial inspection on the project. The Contractor is currently is working on
Unit G, east of Mitchell. He has completed the in-place CTB shoulder treatment work
to the specified depth of 6-inch nominal. Soft spots in the shoulder are being dug out
and rebased. A1l of his traffic control signing is in place, and meets contract
requirements. One element of the signing diagram for this project is not necessary,
in my estimation, and should be eliminated on future contracts.

The signing diagram shows work area signing which 1is ground-mounted with flags. In
addition, the ground-mounted "Road Construction Ahead" sign requires a flasher. The
installation of a flasher unit on a ground-mounted sign is not appropriate where the
signing is in place only during daylight hours. High level warning f]ags.are more than
sufficient during daylight hours to warn motorists. It is my recommendation that these
flashers on such signing diagrams be eliminated on future contracts.

At the time of this inspection the Contractor was just beginning his recycling opergtjon.
He was working at the east end of the unit with a new recycling train. He had sufficient
equipment and personnel on the site to do the work required. During the course of the
work shift he was only able to recycle .approximately 1500 feet of pavement because of
equipment failures. In addition, the spray bar for tacking did not provide the desirable
coverage and application rate. This bar was tested prior to moving onto the roadway
and found to be acceptable. The tacking system will be adjusted prior to future use.

(USE ADDITIONAL SHEETS AS REQUIRED)

FINAL INSPECTION CHECKLIST

Date opened to traffic or in operation

Date of Second Notification

Date Contractor’s notice for semi-final inspection received
Date Contractor removed equipment, plant, etc.

Estimated submittal date of semi-final estimate
Recommended acceptance date of completed contract work

—Original to: Construction Engineer
Copy to: Region Engineer Signedm%
Resident Engineer Title___Region 4 Operations Engineer
Project Mgt. {Final Only)
FHWA (Final F.A. Only)
Project Engineer (If Applicable) D-1

¢ 1.734
Form 734.1384 (Rev. 9/78) SP*70731.73



Region 4 Recycle Project Intermediate Inspection Report -2-

The mix design called for 2%% asphalt, but was based on only milled asphalt materials.
The construction of this section requires milling portions of the in-place CTB material.
This required a field adjustment in the asphalt to 3%z.

Breakdown compaction was done initially with a vibratory roller, followed by a pneumatic
tired roller. Breakdown compaction resulted 1in densities of approximately 83%.
Intermediate and final rolling resulted in compactions of 90%+. The project calls for
a two-stage rolling with the second stage being done in approximately one week. Numerous
rolling patterns are being tried. :



Z
PROJECT INSPECTION REPORT
Oregon Department of Transportation Intermediate

HIGHWAY DIVISION

Final []

Project Name Contract No.
L Region 4 Recycle Project 10,218
Highway County Prefix No.

Ochoco Wheeler
Contract Time Contract Work Contract Work Quality |Contract Work Progress |F.A. Project No.
Elapsed % |Completed % STATE

Inspection date

June 2, 1986

By )
Steve Macnab

In company with
Dan Olson

REMARKS

(Scope of inspection, Findings, Recommendations, Instructions, etc.)

The Contractor has completed the recycling work on Unit F and is currently working on
The mix design for Unit F called for adding 3%t emulsion to the RAP. This
has proven to be an excessive amount of oil. Traffic has continued to pick the recycled
mixture and maintenance is sanding periodically to minimize this.

Unit G.

At the

time of this inspection the Contractor was recompacting the recycled pavement
on Unit F and attaining densities in the 93-100% range.

Several soft spots will need to be corrected by the contractor, due to his process control

of the

recycled material.

The Project Manager is writing a letter to the Contractor

indicating the location of these areas.

The 01l content on Unit G has been reduced to between 1.6 and 1.8% contrary to ?he mi x
This was to prevent the problems that were encountered 1in the mix designs on
Even with this reduced asphalt content, the pavement appears to be rich in oil.

design.
Unit F.

Ride on the recompaction

section Unit F 1is good but some corrective work is needed.

A cold mix overlay on Unit F is scheduled for late June, early July.

The ride on Unit G, following initial compaction, appears better than that was on Unit

F.

(USE ADDITIONAL SHEETS AS REQUIRED)

FINAL INSPECTION CHECKLIST

Date opened to traffic or in operation

Date of Second Notification

Date Contractor's notice for semi-final inspection received
Date Contractor removed equipment, plant, etc.

Estimated submittal date of semi-final estimate
Recommended acceptance date of completed contract work

Original to: Construction Engineer
Signed MM%—

Copy to: Region Engineer
District Engineer

Resident Engineer

Tite_ Region Operations Engineer

Project Mgt. (Final Only)
FHWA (Final F.A. Only) D-3
Project Engineer (If Applicable)

SP*73731.724



PROJECT INSPECTION REPORT

Oregon Department of Transportation .
HIGHWAY DIVISION
Final ]

Project Name

Contract No.

L pistrict 10 & 11 Recycle and Seal Project 10,274

Highway
Various

County Prefix No.
Klamath/Lake 10274

Contract Time
Elapsed

Contract Work Contract Work Quality |Contract Work Progress | F.A. Project No.
% |Completed % STATE

Inspection date

By

July 2, 1986 Steve Macnab

in company with
Dan Olson

REMARKS

(Scope of inspection, Findings, Recommendations, Instructions, etc.)

This covers Units B and F on the subject project. Unit F was added by Price Agreement
and involves the recycling of approximately six centerline miles of US 97 north of Spring

Creek Hill.

The contractor completed his recycling work today on Unit A between Beatty and Bly.
With the exception of a few isolated locations, the mix and ride on this unit are good.
The mix design calls for the addition of approximately 3% asphalt. This amount was placed
in a test section and resulted in instability and flushing in the final mix. In general,
the Project Manager has been holding the asphalt to a total extracted amount of 7%-8%.
This appears to be the appropriate content for the unit. Initial compaction is running
in the area of 82-87% of Rice.

Correction of the surface ride will be performed by the contractor by profiling in the
near future and a chip seal will be placed within the next month.

The inspection on Unit F was made on July 1, 1986. This unit was added to respond to
a ravelling problem on the existing pavement. The recycling depth was set at 2-3/4"
and included recycling of polymer seal, "EM mix, and portions of the underlying "B"
mix. Initially it was felt that the addition of dry 1ime should be added to help prevent
stripping in the future. However, during the course of the initial work on this unit,
the lime was found to be detrimental to the mix and was abandoned after the first three

hours.

(USE ADDITIONAL SHEETS AS REQUIRED)

FINAL INSPECTION CHECKLIST

Date opened to traffic or in operation

Date of Second Notification

Date Contractor’s notice for semi-final inspection received
Date Contractor removed equipment, plant, etc.

Estimated submittal date of semi-final estimate
Recommended acceptance date of completed contract work

Original to: Construction Engineer d_// /%4’) .
Copy to: Region Engineer Signe i M
District Engineer ‘
Resident—Engineer Titl Region Operations Engineer

Project Mgt. (Final Only) o
FHWA (Final F.A. Only)
Project Engineer (If Applicable)

SP*70731-734

form 734-1384 (Rev. 9/78) D-4



)District 10 & 11 Recycle and Seal Project Inspection Report -2-

~

There was no mix design for this unit due to the emergency nature of the work. Instability
in the mix has been a problem since the recycling. Rutting to a depth of approximately
1/2" has been measured. During recompaction the following week, an attempt was made
to eliminate this rutting. However, on the date of this inspection, rutting was still
a problem with some dual tire tracks noted in the wheel paths.

It is felt that the stability can be regained in this unit by profiling and eliminating

the excess oil that is working its way to the surface. This would also eliminate the
rutting that has been observed to date. Profiling, if done, will be by Price Agreement.

D-5



Crwgon Ceoarimens of Transorsecn INTERMEDIATE ‘ X
oo T PROJECT INSPECTION REPORT - ]
PROJECT NAME (SECTION) O ONTRACT NO. —
Region 4 Recycle Project 10,218
HIGHWAY COUNTY F.A. PROJECT NO.
Ochoco Wheeler STATE
CONTRACT TIME ELAPSED CONTRACT WORK COMPLETED CONTRACT WORK QUALITY CONTRACT WORK PROGRESS
0/0 0/0
INSPECTION DATE BY
Auqust 4, 1986 Steve Macnab
IN COMPANY WITH
Jim Dumler

REMARKS (SCOPE OF INSPECTION, FINDINGS., RECOMMENDATIONS, INSTRUCTIONS, ETC.)

The Contractor completed his chip seal work on Unit F last week. This was a two-day
operation and at the end of the first day, it was discovered that instead of using
CRS-2, the Contractor had received and used CMS-2 Emulsified Asphalt. The remainder
of the 01l for the project was en route and the Contractor used the CMS-2 the follow-

ing day to match up.

Through this last weekend, the Contractor has provided a broom and has periodically
rebroomed the surface to maintain an adequate chip cover on the seal. He has been
advised that we will observe the condition of this seal and may require him to
reseal the surface with the proper emulsion. No payment for the seal or traffic
control will be made until it has been determined that the seal is acceptable This
may require keeping the contract open until next spring and checking on its condi-
tion at that time. If the seal has been damaged significantly during that winter
period, the Contractor would be required to come back and reseal it.

Unit G, for the most part, is still in excellent condition. There are a few areas

of coarse material where some minor loss of aggregate was observed. Maintenance
forces are scheduled to seal this unit in the near future with a polymer fog seal.

(USE ADDITIONAL SHEETS AS REQUIRED)

FINAL INSPECTION CHECKLIST

DATE OPENED TO TRAFFIC OR IN OPERATION

DATE OF SECOND NOTIFICATION

DATE CONTRACTOR'S NOTICE FOR FINAL INSPECTION RECEIVED
DATE CONTRACTOR REMOVED EQUIPMENT, PLANT, ETC.
ESTIMATED SUBMITTAL DATE OF SEMI-FINAL ESTIMATE

ORIGINAL TO: CONSTRUCTION SECTION

COPY TO: REGION A /%4/)
DISTRICT MAINTENANCE SUPERVISOR SIGNED = = A'M-—‘fv/*

PROJECT MANAGER OR LIAISON (STATE)
PROGRAM SECTION {FINAL ONLY) TITLE
FHWA (FINAL F.A. ONLY)

CONSULTANT OR LOCAL AGENCY (IF APPLICABLE)

Region Operations Engineer

734-1384 (REV. 6-86) D-6



Cregon Dacarsren of Trarancrasson INTERMEDIATE D
- m?r PROJECT INSPECTION REPORT N—— [Z
PROJECT NAME (SECTION) CONTRACT NO.

District 10 & 11 Recycle & Seal Project 10,274
HIGHWAY COUNTY F.A. PROJECT NO.

Various Klamath & lake STATE
CONTRACT TIME ELAPSED CONTRACT WORK COMPLETED CONTRACT WORK QUALITY CONTRACT WORK PROGRESS

76 ¢4 100¢4| Satisfactory Satisfactory

INSPECTION DATE BY

August 6, 1986 Steve Macnab

IN COMPANY WITH

REMARKS (SCOPE OF INSPECTION, FINDINGS, RECOMMENDATIONS, INSTRUCTIONS. ETC.)

A1l recycle and seal work in District 11 has been completed, including the placement
of the required chip seals. For the most part, the final products looked excellent.

The chip seal on the Beatty-Bly Section was a polymer seal using 5/8" cold mix
aggregate. There were some initial laydown problems with it, primarily with the
loss of the coarse aggregate. The seal, on the date of this inspection, looked
excellent and the polymer is providing good chip retention. No damage to the seal
was observed at any of the major road intersections and curves which has been a

problem with CRS-2.

A problem on the Beatty-Bly Section was observed with the raised pavement markers.
There has been a significant loss of these over the past week-and-a-half since
the original placement. These appear to be breaking under traffic approximately
a quarter to half-inch above the seal. Similar losses on the other units of this

Contract were not noted.

(USE ADDITIONAL SHEETS AS REQUIRED)

FINAL INSPECTION CHECKLIST

N/A DATE OPENED TO TRAFFIC OR IN OPERATION

August 19, 1986 DATE OF SECOND NOTIFICATION

August 1, 1986 DATE CONTRACTOR'S NOTICE FOR FINAL INSPECTION RECEIVED
Augqust 1, 1986 DATE CONTRACTOR REMOVED EQUIPMENT, PLANT, ETC.
October 1, 1986 ESTIMATED SUBMITTAL DATE OF SEMI-FINAL ESTIMATE

ORIGINAL TO: CONSTRUCTION SECTION

COPY TO: REGION / /7/)47
DISTRICT MAINTENANCE SUPERVISOR SIGNED Ve o a %

PROJECT MANAGER OR LIAISON (STATE) 4 » .
1Al (SIATE) nginee
PROGRAM SECTION (FINAL ONLY) TITLE Reg e Dpe rations E g r

FHWA (FINAL F.A. ONLY)
CONSULTANT OR LOCAL AGENCY (IF APPLICABLE)

734-1384 (REV. 6-86) D-7



Foum g1-g=idps (579 Oregon Department of Transportation

HIGHWAY DIVISION

Intermediate E

PROJECT INSPECTION REPORT

Final [:l
Project Name Contract No.
Region 4 Recycle Overlay & Seal Projects 10218
Highway County Prefix No.
Various Various C10218
Contract Time Contract Work Contract Work Quality |Contract Work Progress [F.A. Project No.
Elapsed 100 %|Completed 99 % Good Good State
Inspection date By
11-5-86 Daniel L. Olson, Project Manager

In company with

Dick Nelson, District Maintenance Supervisor, District 10

Pu
Hi
Se
Ha
Ag
Di

REMARKS

(Scope of inspection, Findings, Recommendations, Instructions, etc.)

rpose of inspection was 3/8"-#10 Chip Seal on Unit "F" Ochoco

ghway M.P. 73.4 to 81.6.
al was placed the 4th week of July.
s been open to traffic for more than 3 months.

gregate is well imbedded.
ck Nelson felt it looked good and could not see that there would

be a problem with it in the future.
Recommends we accept project upon completion of aggregate

production at Warm Springs (B.I. 17).

/gc/ﬂ RE @ RAS  FAS
RTS RECFIVED GEO
RUs NOV 191986 Ros
RSO REGION 4 RBI
(USE ADDITIONAL SHEETS AS REQUIRED) o
FINAL INSPECTION CHECKLIST -

N/A Date opened to traffic or in operation

N/A Date of Second Notification

N/A Date Contractor’s notice for semi-final inspection received

N/A Date Contractor removed equipment, plant, etc.

N/A Estimated submittal date of semi-final estimate

N/A Recommended acceptance date of completed contract work

Original to: Construction Engineer ) f [pj ’
- Signed ji,,/ X 1"\/

Copy to: Region-Engineer
District Engineer
Resident Engineer Title Vil sa

Project Mgt. (Final Only)
FHWA (Final F.A. Only}
Project Engineer (If Applicable)

D-8



REGION 4 RECYCLE PROJECT

Lo,

10218
S/YD & $/ Mile
3/8-10 POLY 3/8 - 10
ITEM RECYCLE LAYDOWN CHIP SEAL CHIP SEAL TOTAL
240 241 26 321 Sq. Yd.| Mite
Sq.Yd.| Mile  [Sq.Yd. Mile Sq.Yd.| Mile S$q.Yd. Mile Sq. Yd.| Mile

Lab

TP & D $0.06 | $846.00 | $0.,02 $254.00 $0.06 | $§817.00 50.14 $1,917.0C
Labor/

Equip, $0.50 |57,140.0(Q $0.,15 $2,112, - - - - $0.65 $9,252.00
Emulsion 50,34 |54,723.04 $0.10 S$1,423, $0.37 185,660.00 - - $0.81 $11,806.00
kggregate - - - - $0.39 |55,880.00 $0.39 $ 5,880,00
TOTAL $0.90 [$12,709, $0,2783,789. $0.82 |$12,357.00 $1.99 $28,855.00
Leb,

TP&D $0.,06 [$846,00 $0.02 $254, - - $0.06 $901.00 S0.14 $2,001.,00
Labor/

Equip. 50,50 |$7,140.00 3$0.15 32,112, - - - - $0.65 | $9,252.00
Emulsion 50,34 (84,723,0( $0.10 $1,423. - - 50,24 $4,467,00 50,68 [$10,613,00
Aggregate - - - - - - $0.13 $2,428.00 $0.13 |$ 2,428.00
TOTAL $0.90 ($12,709. $0.27 $3,789, - - $0.43 $7,796.00 S1.10 |$24,294.00

D-9




APPENDIX E

RECOMMENDED 1987 SPECIFICATIONS



SP420 (5-14-87) 3-87

N - A C
ASPHALT CONCRETE PAVEMENT
) ..
ubsection 4 c -~ This work shall consist of

constructing Cold Inplace Recycled (CIR) asphalt concrete
pavement using Class I and Class II recycling treatments in
accordance with these specifications, and in reasonably close
conformity to the lines, grades, thicknesses and cross sections
shown on the plans or established by the Engineer,

Co a e - CIR asphalt concrete

pavement is a mixture of pulverized existing asphalt pavement
(RAP), which has been removed and mixed with emulsified asphalt
cement and water, then relayed and compacted in a continuous

operation.

420,05 Class I Recveling Treatment - Class I recycling

treatment is performed on a uniform pavement, designed and built
to specifications. The CIR mixture produced under Class I is

based on a rational mix design method.

420,06 Class II Recvelipng Treatment - Class II recycling
treatment is performed on either a pavement with significant
maintenance patches over a uniform pavement or a pavement with
minimal design used in the original construction, The CIR mix-
ture produced under Class II is less uniform than for Class I and
is based on either a rational mix design method or mix design

guidelines.

(Use following paragraph when single unit is allowed.)

n 0 ~ Under these specifications the Con-

tractor shall perform CIR work using either a recycling train
(Equipment Option A) or a single processing unit (Equipment

Option B) as hereinafter specified.



SP420 (5-14-87) 3-87

420,08 Prepaving Conference - The Contractor and the

Contractor's supervisory personnel plus any subcontractors and
their supervisory personnel who are to be involved in the recycle
and paving work shall meet with the Engineer's representatives
for a prepaving conference at a time mutually agreed upon. At
this conference, the Contractor shall present the methods of
accomplishing all phases of the recycle and paving work. The
plan of the work, order of work and other details of performance
shall meet with the approval of the Engineer.

New supervisory personnel replacing anyone engaged in the
recycle and paving work, after the first conference, shall be
required to attend a new prepaving conference prior to performing

their duties on this project.
Materials

420,11 Asphalt - Emulsified asphalt shall be CMS-23 or
HFE-150 as directed by the Engineer and shall meet the applicable

requirements of Section T702.

420,12 Water - Water shall conform to the requirements of
subsection 233.11.

(Use bracketed item when single unit option is allowed.)

c e me - Recycled material

removed from the existing asphalt pavement (using Equipment
Option A) shall have a maximum size of 1-1/2-inch prior to enter-
ing the mixer unless otherwise directed by the Engineer. Any
recycled material larger than 1-1/2-inch shall be separated by
screening or other means, broken down by mechanical means to pass
a 1-1/2-inch sieve and uniformly reincorporated with the balance

of the recycled material.

(Use following paragraph when single unit option is allowed.)

Recycled material removed from the existing asphalt pavement
using Equipment Option B shall have a maximum size of two inches.
Incidental oversize may be allowed by the Engineer if it is not
detrimental to the mixture or wearing surface. If the gradation
is determined to be detrimental, the Contractor shall take such
action necessary to correct the oversize problem. These actions
may include reducing the milling speed, crusher, changing screen

2
/t5



SP420 (5-14-87) 3-87

size (when screens are used) or other such measures as may be
necessary. Failure of the Contractor to be able to provide an
acceptable product will cause a rejection of the equipment or

processing equipment.

(Use the following paragraph when the Contractor will produce
choke aggregate.)

- The material to be used as choke

aggregate shall be either clean sand, crushed gravel or quarry
rock free of clay, loam or other extraneous material and shall

conform to the following:

Sieve Size Percent Passing
378" 100
1/4n 95-100
40 20-40
100 0-5

(Use the following paragraph with State-furnished material.)

- Choke aggregate will be furnished
by the State, Material to be used on this project is stockpiled
on State-controlled property located on Highway at Milepost

0 i u ~ The CIR asphalt concrete mixture
shall consist of RAP from the existing pavement, emulsified
asphalt cement and water combined in the proportions designated
by the Engineer, Variability in the composition of the RAP
material may require changes in the proportions of the constit-
uents, as directed by the Project Manager. Normally, the
emulsified asphalt content will be between 0.3 and 2.5 percent,
by weight, and water between 1.5 and 4.0 percent by weight.

c esti -~ Process control sampling
and testing will be performed by the Engineer.

o) i -~ The CIR mixture will be

ce c
Any

accepted visually on the grade following initial compaction.
mixture that ravels or does not provide any acceptable wearing
surface shall be corrected. Any area showing an excess or defi-
ciency of emulsified asphalt cement shall be reprocessed or

s
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replaced. Replacement shall be by a method approved by the Engi-
neer. Removal and replacement under these provisions shall be at
the expense of the Contractor unless the Engineer determines that
the defects, excesses or deficiencies are not caused by or the

fault of the Contractor's operations.

C £ ion

420.31 Season and Weather Limitations - Inplace recycling

of existing asphalt concrete pavemgnt shall not begin until the
pavement surface temperature is 70 F and rising. Pavement
damaged by rain after placement shall be reprocessed, or other
method approved by the Engineer, at the Contractor's expense.
The construction of CIR asphalt concrete pavement will not be
allowed before May 15 or after August 1, except the Engineer may
approve a start-up before the pavement surface temperature is

70°F under the following conditions:

(1) The Contractor requests such an early start in writing;

(2) The Contractor assumes all financial responsibility for
correction of raveling problems with the CIR mixture
during the early start period. This includes, but is
not limited to, the cost of complete recycling, addi-
tional choke, rollers, pilot cars and flaggers, etc. as
determined by the Engineer.

If recycling and placement operations are not completed by
August 1, the Contractor will not be allowed to resume operations

until May 15 of the following year.

The Contractor shall stop milling work at the end of each
day whenothe temperature of the mixture behind the paver drops
below 90°F or three hours before sunset, whichever occurs first,

a i - The Contractor

shall plan and schedule the recycle operation in such a manner
that the materials are removed, mixed, replaced and the area open
to traffic immediately after initial compaction is completed.

A1l recycled areas shall be competely backfilled with repro-
cessed and compacted asphalt concrete materials so the area is
open to two-way traffic during all hours of darkness.
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(Use bracketed item when single unit option is allowed.)

(Equipment Option A)
ecyeli in - (Under this option the) existing
pavement shall be recycled using a recycling train consisting of
the following major components: (a) Planing machine or grinder,
(b) crusher and (c¢) pugmill mixer.

(a) Planning machine or grinder - The existing pavement

shall be removed by a self-propelled planing machine having a
minimum 144-inch wide rotary cutter and be capable of removing
the existing pavement to a depth of four inches in a single pass.

The unit, also, shall be capable of accurately establishing
profile grades within a tolerance of 0.02-foot by reference from
either the existing pavement or from independent grade control
and shall have a positive means for controlling cross slope
elevations. The equipment shall incorporate a totally enclosed
cutting drum with replaceable cutting teeth and shall have an
effective means for removing excess material from the surface and
for preventing dust from escaping into the air. The use of a
heating device to soften the pavement will not be permitted.

The unit shall be equipped to discharge not less than 70
gallons of water per minute into the cutting chamber, with fully
variable control and meter capable of measuring the rate of feed

within five gallons per minute.

(b) Crusher - The crusher shall be of the portable type
capable of reducing the oversized RAP materials to the specified

size.

(c¢) Pug mill mixer - The CIR asphalt concrete mixture shall

be mixed in a pug mill type plant capable of providing a mix of
RAP, emulsified asphalt and water at a minimum rate of 700
tons/hour to uniform proportions as designated by the Engineer.

Mixing plants shall be equipped with a positive control
linking the RAP, emulsified asphalt and water feed in a manner
that will maintain a constant ratio of each constituent. The
plant shall be equipped with facilities so that the Contractor
can verify and calibrate the RAP, asphalt and water quantities by

a method acceptable to the Engineer.

The RAP shall be measured by weight and the emulsified
asphalt and water may be proportioned by either weight or volume.
The equipment shall be capable of feeding and maintaining a
constant rate of RAP feed within a tolerance of plus or minus 5%
(by weight) or the designated amount and a constant rate of
emulsified asphalt and water feeds within plus or minus 0.2% (by
weight) of the designated amounts.
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The mixing plant shall be equipped with positive displace-
ment pumps and a computerized metering system which can accurate-
ly meter the amount of emulsified asphalt and water. The pumps
shall be interlocked belt weighing system that measures the
quantity of RAP material entering the mixing plant. The inter-
lock shall be designed so that emulsified asphalt and water
cannot be added until RAP material enters the mixer. Overrides
of the interlock system shall be equipped with short duration
timers to prevent their continuous use. Overrides shall be used

only during start-up periods.

The belt weighing device and computerized-metering system
shall have readouts that indicate the quantity in tons of RAP,
water and emulsified asphalt being fed into the mixer at any
given time. Totalizer readouts shall also be provided to allow
determination of accumulative quantities of each constituent.

(Use following four paragraphs when single unit option is
allowed.)

Equi t Option B - Single P . Unit;
Under this option the existing pavement shall be processed

using a planing machine meeting all of the requirements of a
planing machine under "Equipment Option A",

In addition, the planing machine shall be capable of adding
emulsified asphalt and water to the RAP in amounts directed by
the Engineer to produce a uniform mixture.

Positive displacement pumps which can accurately meter the
planned amount of emulsified asphalt and water into the pulver-
ized asphalt concrete shall be used. The pumps shall be inter-
locked to the movement of the machinery used to apply the emul-
sified asphalt and water to provide that no emulsified asphalt
or water can be added when the machinery is not moving.

The emulsified asphalt and water feeds shall have positive
readout capabilities so that the amount of emulsified asphalt and
water in tons incorporated into at any given time can be read
directly. Totalizer readouts shall also be provided to allow
determination of accumulative quantities of water and emulsified

asphalt used in the mixture.

(d) Asphalt storage and heating tanks - Storage tanks shall

be equipped with accurate volume measuring devices or manufac-
tures calibration charts for each storage tank and a thermometer
for measuring the temperature of tank's contents.

s
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Between the storage tanks and the liquid asphalt mixing
device or recycling equipment, a parallel piping filter system
with at least one filter per line shall be used. Filters shall
be capable of eliminating solid or semisolid particles from the

emulsified asphalt liquid.

Each filtering line shall be equipped with on-off valves and
changeable filter elements.,

The emulsified asphalt cement shall be routed alternately
through each filter line for a period of two to four hours, and
alternate filters changed on the same frequency unless otherwise

directed by the Engineer.

Loads of emulsified asphalt which break prematurely in the
storage tanks or haul vehicles or which cause frequent plugging
of the filters as determined by the Engineer will be rejected for

use,

420,35 Asphalt Concrete Pavers - Pavers shall be self-
contained, power-propelled units, provided with an activated
screed or strike-off assembly, heated if necessary, and capable
of spreading and finishing layers of recycled asphalt concrete

material in widths applicable to the specified typical sections,

and to required thicknesses, lines, grades and cross sections.

Extensions added to the paver when used on traffic lanes
shall have the same augering and screeding equipment as the rest

of the paver.

The paver shall be equipped with a receiving and distribu-
tion system of sufficient capacity for a uniform spreading
operation and capable of placing the mixture uniformly in front
of the screed without segregation of materials.

The paver shall be designed to compensate for minor
irregularities of the base on which it is supported so that such
will not be reflected immediately in the surface of the layer
being placed. The weight of the paver shall be supported on
tracks or wheels, none of which shall contact the mixture being
laid. The contact area of the screed or strike-off assembly
shall be uniform over the entire width of the strip of mixture

being placed.

Pavers shall be equipped with a paver control system which
shall automatically control the layer of the mixture to specified
cross slope and grade. The control system shall be automatically
actuated from independent line and grade control references
through a system of mechanical sensors and sensor-directed -
devices which shall automatically maintain the paver screed in
proper position to provide specified results.

.
N5
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The screed of strike-off assembly shall produce a finished
surface of the required evenness and texture without tearing,

shoving or gouging the mixture.

420.36 Compactors - Rollers shall be steel wheel, pneumatic

tire, vibratory or a combination of these types as specified.
They shall be in good condition and capable of reversing without

backlash,

(a) Steel wheeled rollers - Steel wheeled rollers shall

have a minimum gross static weight of 10 tons and a minimum
static weight on the drive wheel of 250 pounds per inch of width.

(b) Yibratory rollers - Vibratory rollers shall be a tandem

steel wheeled type having a minimum gross static weight of 8 tons
and shall be equipped with amplitude and frequency controls and
shall be specifically designed for compaction of asphalt concrete
mixtures. The rollers shall be capable of frequencies of not

less than 2,000 vibrations per minute.

(c) atic ers - The pneumatic-tired rollers shall
have a minimum static weight of 20 tons and shall be self-
propelled, tandem or multiple axle, multiple wheel type with
smooth-tread pneumatic tires of equal size staggered on the axles
at such spacings and overlaps as will provide uniform capacting
pressure for the full compacting width of the roller and shall be
capable of exerting ground pressures of at least 8Q pounds per

square inch of tire contact area.

4 eparation of Foundation - Just prior to windrowing
the recycled pavement mixture, a tack coat conforming to Section
407 of these special provisions shall be applied to the entire
profiled area including the vertical edges. Rates of application
shall be as directed by the Engineer.

Care shall be taken to minimize the amount of fines on the
milled surface that can be detrimental to a proper bond of the

tack coat.

Heati m ified h em -~ The temperature

of the emulsified asphalt gement prior to entr% into the mixture
shall be not less than 125°F nor more than 185 F.

420,41 Mixing - All the various required components of the
asphalt concrete mixer shall be utilized and operated in a manner

to assure compliance with this section.

8/ 5
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The RAP, emulsified asphalt cement and water shall be
measured and introduced into the mixer in the amounts specified
in the "job mix formula" and as designated by the Engineer.

Mixing shall continue until the emulsified asphalt water
have been distributed through the RAP to form a uniformly coated

mixture,.

420,483 Control of Line and Grade - The line and grade
reference control shall be a floating beam device of adequate
length and sensitivity to provide adequate control on either or
both sides of the paver,

Manual control of line and grade for the paver will be
permitted when approved by the Engineer.

420 .44 Spreadipg - Except for unavoidable delay or break-

down, recycling and placing recycled pavement by the paving
machine shall be at a rate sufficient to provide continuous
operation of the paving machine. If paving operations result

in excessive stopping of the paving machine, as determined by

the Engineer, recycling and paving operations shall be suspended
until the Contractor can synchronize the rate of recycle with the

capacity of the paving machines.

(a) General - The mixture shall be laid on an approved
surface, spread and struck off to established grade and eleva-
tion. Specified asphalt pavers shall be used to distribute the

mixture.

The asphalt mixture shall be deposited in a windrow, then
picked up and placed in the asphalt paver,

The loading equipment shall be self-supporting and shall not
exert any vertical load on the paving machine nor cause vibra-
tions or other motions which could have a detrimental effect on
the riding quality of the completed pavement. The loading equip-
ment shall pick up substantially all of the material deposited on
the roadbed and place it directly into the receiving hopper of
the paving machine.

In areas where patching, irregularities or unavoidable
obstacles make the use of specified equipment impracticable,
mixture may be spread with special hopper equipment with
adjustable strike-off or by other equipment and means approved by
the Engineer, provided the surface finish is within a tolerance
of 0.01-foot of that hereinafter set forth.

the

(b) Drop-offs - Prior to any suspension of operations at
the end of each shift, the full width of the area to be paved,
including outside shoulders, shall be completed to the same
elevation with no longitudinal drop-offs.
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If unable to complete the pavement without longitudinal
drop-offs as specified above, the Contractor shall, within the
specified time constraints, construct and maintain a wedge of
asphalt concrete at a slope of 10:1 or flatter along the exposed
longitudinal joint located within the area to be paved. Longitu-
dinal joints one inch or less will not require a wedge. The
wedge shall be removed and disposed of prior to continuing paving
operations. Construction, material, maintenance, removal and
disposal of the temporary wedge shall be at the Contractor's

expense.

Where allowable abrupt or sloped drop-offs occur within or
at the edge of the paved surface the Contractor shall provide, at
his expense, suitable warning signs as required under Section

111.

(e) inishi jls - Special care shall be taken at
longitudinal joints to provide positive bond and to provide
density and finish to new mixture equal in all respects to the
mixture against which it is placed.

420,45 Choke Aggregate Placement - Immediately prior to the

last roller coverage during initial compaction as hereinafter
specified and before opening to traffic, the Contractor shall
place choke aggregate at a rate of approximately 0.001 to 0.003
cubic yard per square yard. Choke aggregate shall be spread by
a method that provides uniform coverage across the CIR mat. Any
piles, ridges or uneven distribution of choke aggregate shall be
eliminated by spreading and/or removing with hand tools or mechan-
ical means as the Contractor elects prior to the final roll or

coverage.

If raveling of the CIR mixture occurs following placement,
the Contractor shall provide traffic control for these areas
immediately or as directed by the Engineer. When the Engineer
determines that additional rolling of the raveled areas is
required, the additional rolling will be paid as Extra Work.

ompaction:

(a) Geperal - Immediately after the CIR asphalt concrete
mixture has been spread, struck off and surface irregularities
and other defects remedied, it shall be thoroughly and uniformly
rolled until the mixture is compacted as hereinafter set forth.

(a=1) Surface repair - Any displacement of the mat

regardless of thickness occurring as a result of the

-~  rpeversing of the direction of & roller, or from other -
causes, shall be corrected. Steel roller wheels shall be
moistened with water or other approved material to the least
extent necessary to prevent pickup of mixture,.

1% 5
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When the rolling causes undue tearing, displacement,
cracking or shoving the Contractor shall make changes in
compaction equipment and/or rolling procedures necessary
to alleviate the problem.

(a-2) BRollipg - The CIR asphalt concrete mixture shall
be compacted with rollers conforming to the requirements
hereinbefore set forth., The type, number and weight of
rollers shall be sufficient to compact the mixture.

Rollers shall move at a slow but uniform speed recom-
mended by the manufacturer with the drive rolls or wheels
nearest the paver. Vibratory rollers, when used in the vi=-
bratory mode, shall be operated at frequencies of at least
2,000 vibrations per minute. The maximum operating speed
of pneumatic rollers shall be 5 MPH.

Normal rolling shall begin at the sides and proceed
longitudinally parallel to the road centerline, each trip
overlapping one-half the roller width, gradually progressing
to the center, On superelevated curves the rolling shall
begin at the low side and progress to the high side, each
trip overlapping one-half the roller width., When paving is
in echelon or when abutting a previously placed lane, the
longitudinal joint shall be rolled first followed by the
regular rolling procedure. Rollers shall not make sharp
turns on the course being compacted and they shall not be
parked on the fresh CIR mixture. Alternate trips of a
roller shall terminate in stops at least five feet distant
longitudinally from adjacent preceding stops.

(b) Initial compaction - Compaction of the fresh CIR as-

phalt concrete mixture shall be performed with a minimum of two
vibratory rollers meeting the requirements hereinbefore set
forth. Rollers shall be operated in either vibratory or static
mode as directed by the Engineer. The mixture shall be compacted
with at least one coverage by each roller and such additional

coverages as the Engineer may direct,

The overlapping of one-half of roller width on each trip by
the rollers as required does not constitute two coverages on that

particular area rolled,

(c) BRecompactiop - After initial compaction and prior to
recompaction, the CIR asphalt concrete pavement shall be opened
to public traffic and allowed to cure. Recompaction shall be
performed between 3 and 15 days after laydown when directed by
the Engineer., Rolling shal% not be performed when the surface

temperature is less than 90 °F.

s
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The entire recycled pavement area shall be recompacted with
at least one steel wheeled roller and one pneumatic roller, Each
roller shall make at least three coverages and such additional

coverages as the Engineer may direct.

120 .49 Pavement Smoothness:

(a) Geperal - The top surface of CIR asphalt concrete pave-
ment shall be tested with a 12-foot straightedge furnished and
operated by the Contractor parallel to or perpendicular to the
centerline, and shall not vary by more than 0.02-foot. The

Engineer will observe this testing and may require additional
testing.

When utility appurtenances such as manhole covers and valve
poxes are located in the traveled way and they are not required
to be adjusted or are required to be adjusted before paving, this

tolerance will not apply.

(b) Corrective actiop - When tests show the pavement is not
within the specified tolerance, the Contractor shall take immedi-
ate action to correct equipment or procedures in his paving oper-
ation to eliminate the unacceptable pavement roughness.

2

Any surface irregularities exceeding the specified toler-
[

ances shall be corrected by the Contractor within the period of
to 5 days following initial compaction using one of the following
methods:

(1) Remove, replace or reprocess the surface course.

Grind the pavement surface utilizing the planing
machine or grinder as hereinbefore set forth to a

maximum depth of 0.3-inch.

(2)

The cost of all corrective work, including traffic control
and furnishing of materials, shall be performed at the Contrac-
tor's expense and no adjustment in contract time will be made for

corrective work.

Measurement

420,81 Measurement - The number of square yards of recycled

emulsified asphalt mixture shall be based on the paved widths and
milled depths shown on the plans and the horizontal measurement
along the centerline of the actural length of the pavement re-

cycled.
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No allowance will be made for pavement recycled in excess
of the paved width and milled depth shown on the plans unless
directed by the Engineer,

No change in unit price per square yard will be made for
depths deviating from plan depths unless the milled depth is
deviated by more than plus or minus one-half inch from the
nominal thickness called for by the plans and directed by the
Engineer. Where the Engineer directs construction of recycled
emulsified asphalt concrete to a thickness other than plus or
minus of one-~half inch from the nominal thickness specified,
these areas will be adjusted by converting in one-half-inch
increments to the equivalent number of square yards of nominal
thickness on a proportionate volume basis above or below the
specified tolerance limits.,

For example, if the plans require a nominal depth of
1-1/2-inch and the Engineer directs a milling depth of 2-1/2
inches, the adjustment will be based on an additional 1/2-inch
depth., (2-1/2"-1-1/2"-1/2" (tolerance) = 1/2" adjustment)

The quantity of emulsified asphalt in the recycled asphalt
concrete mixture to be paid for will be the number of tons used
in the accepted mixture measured as set forth in subsection
109.01 of the Standard Specifications.

The quantity of water used in the mixture will be measured
as set forth in Section 233,

The quantity of choke aggregate to be paid for will be the
number of cubic yards actually spread on the inplace recycled
emulsified asphalt mixture at the rate specified, measured as set
forth in subsection 109.01 of the Standard Specifications.

ayme

420,91 Payment - Payment when made at the contract unit

price per square yard for the item "Recycled Emulsified Asphalt
Pavement Mixture" will be full compensation for all equipment,
labor and incidentals required to remove and pulverize the
existing surfacing, and to mix the materials, place, compact and
finish the work as specified,

Payment, when made at the contract unit price per ton for
"Emulsified Asphalt in Recycled Mixture", will be full compen-
sation for all costs of material, labor, tools and equipment
necessary for the addition of the emulsion as specifed.
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(Use word "furnish® when Contractor is to supply choke
aggregate.)
Payment, when made at the contract unit price per cubic yard

for Y"choke aggregate", will be full compensation for all costs to
(furnish,) haul and place choke aggregate as specified.

Payment for water used in the CIR asphalt concrete mixture
will be made as set forth in Section 233 and will comprise full
compensation for the water used in connection with the recycle

work.

SECTION 407 - ASPHALT TACK COAT

Delete Section 407 of the 1984 Standard Specifications and
insert the following:

L {ptio

407,01 Scope - This work shall consist of the furnishing of
asphalt and the application thereof to a prepared asphalt con-

crete surface to ensure thorough bond between profiled asphalt
cement surface and recycled emulsified asphalt mixture. The tack
coat shall be applied on the areas designated by the Engineer in

accordance with these specifications.
Materials

sphalt - The asphalt to be used in the tack coat

shall be CMS-23 and shall meet the applicable requirements of
Section 702. The material may be conditionally accepted at the

source or point of loading for transport to the project.

Emulsified asphalt in tack shall be diluted prior to appli-
cation with 15-30 percent additional water conforming to the
requirements of subsection 233.11, as determined by the Engineer.

407.31 General - The tack coat shall be applied to the
milled surface prior to placement of the recycled emulsified
asphalt mixture is placed in a berm into the profiled area.

The tack coat shall be applied to the entire milled surface
including the vertical edges.
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- The asphalt shall be spread

by means of a pressure distribution system capable of applying
the tack coat uniformly on surfaces having widths of up to 13
feet at readily determined and controlled rates from 0.05 to 2.0
gallons per square yard with uniform pressure, and with an
allowable variation from any specified rate not to exceed 0.05

gallon per square yard.

Distribution system equipment shall include pressure gauges,
accurate volume measuring devices or a calibrated tank and a
thermometer for running temperature of tank contents. The dis-
tribution system shall have a power unit for the pump and a full
circulation system for the tank and spray bar.

The spray bar shall be capable of being easily adjustable
laterally,

- Normally, the diluted emulsified

asphalt shall be applied to the milled surface at a rate of
0.05-0.20 gallon/sq.yd. as directed by the Engineer.

Measurement

r - Asphalt used as directed in the asphalt
tack coat will be measured by the ton as set forth in Section

109.

Payment

407.91  General - The accepted quantity will be paid for at

the contract price per ton for the item "Asphalt in Tack Coat?,
The water in the tack coat will be measured and paid for in
accordance with subsections 233.81 and 233.91 of the Standard

Specifications.

"/



APPENDIX F

Development of a Laboratory Procedure

for Preparing CIR Laboratory Test Samples

by

Randy Davis and David Foster



1.0 Introduction

In order to reproduce the appearance and densities of the field samples,
a number of laboratory specimens were prepared for the following projects:

1) Warm Springs Highway

2) Lake of the Woods Highway

All of this testing took place in the Region 4 laboratories, Bend, OR.

2.0 Samples

After considerable trials, the procedure given in Table F.l. was

developed. The factors that lead to the final selection included:

1) Determination of mixing, compacting and curing temperatures
which will simulate actual conditions encountered in the field
using the train method of recycle along with two stage
compaction.

2) Determination of number of blows to use (50 or 75) to
represent field densities.

3) Curing times between first and second compaction. (After
running several variations on the Marshall tests it was found
that 50 blows per side simulated first compaction values
obtained in the field and the final 25 blows per side

simulated the second compaction values.,)

3.0 Results

Table F.2 summarizes the results of the lab density analysis and compares
these with the field cores. As indicated, the following can be stated:

1) Densities after 50 blows to each side closely simulated the

densities achieved after first compaction in the field.

Fl



Table F.l. Proposed Sample Preparation Procedure for CIR

1)

2)

3)

4)

5)

6)

7)

Millings are split into approximately 3500 gr. batches; this size sample
makes 3-4, 2.5-inch high molds and can still be mixed thoroughly by hand
with ease.

Sample is screened over l-inch sieve. The material retained is reduced

in size to 100% passing l-inch sieve using 3-1b. hammer. This is because
the retained l-inch is too large for 4-inch molds.

Samples are heated to +140° prior to mixing (1-2 hours).

Water is added to the millings in the appropriate proportion based on the
air dry weight of the millings: 7 water = 4.57 total liquid - % added
emulsion. Water is mixed into millings thoroughly by hand.

Emulsion is added to the premoistened millings using the recommended
content. The added emulsion is based upon the air dry weight of the
millings. The emulsion is preheated to +140°F (1 hour) and mixed
thoroughly into the batch by hand.

The material is spread into a 12-inch x 17-inch baking pan and allowed to
cure for one hour at +140°F to simulate average time elapsed between

paver laydown and initial compaction during actual construction.

Samples are molded using standard Marshall procedure (ASTM D-1559) to
produce +2.5-inch high briquets as described below.

a) Molds are preheated to +140°F.

b) Compact 50 blows per side as per instructions.

c) Filter papers are removed from both ends of the briquets.
d) Cure overnight at 140°F and recompact 25 blows/side.

e) The molds are laid on their side and the briquets are cured for 24
hours @ +140°F prior to extrusion.

£) Briquets are extruded with the compression testing machine.

g) Briquets are laid on their side to maximize surface exposure and
cured for 72 hours @ £ room temperature prior to testing.
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2) Bulk densities achieved after 50 blows to each side, curing in
an oven and 25 more blows were within 0.1 pounds per cubic

foot of the densities achieved in the field.

4.0 Summary

4,1 Marshall Procedure

The modified Marshall procedure successfully simulated actual field

compaction for a given water and asphalt content.

4.2 CTB Procedure

The use of the modified Cement Treated Base test method (Appendix G)
indicated the optimum total liquid can be rapidly verified in the field. The
densities obtained using this method are comparable to the bulk densities
found from the cores taken in the field.

Our experience with the modified CTB procedure is limited to laboratory
testing. Initial findings indicate that from the color of the liquid loss
during this test a determination of not only the optimum total liquid but
optimum emulsion and water can be estimated.

With further research this test method may prove to be an effective and
rapid project control test. Preliminary conclusions indicate when liquid loss
is between 15 and 20 ml., the total liquid (emulsion and water) is near the
desired content. With less liquid loss the mix does not handle well and/or
inadequate coating occurs. With more loss the mixture may flush the emulsion
to the surface. This is particularly true if vibratory rollers are being

used.

F4



If the liquid loss is near the desired amount (zone), the following

observations were noted and may lead to a method of making rapid field control

tests of the desired emulsion and water content.

Emulsion Content

1) When emulsion content was at design content

2) When emulsion content was 0.3%+ below design

3) When emulsion content was 0.3% above design

Color of Liquid

Slightly off color,
(tan to brown)

Clear
Emulsion obvious

in water—emulsion
colored liquid



APPENDIX G

Total Liquids

Test Procedure (OSHD TM-126) and Evaluation

by

Jim Wilson

Randy Davis and David Foster



OSHD test Method 126-86
Modified for
FIELD ADJUSTMENT OF COLD RECYCLE MIX
or
(Rapid Project Control Test)

1.0 Scope

The purpose of this method is to provide a field basis for adjustment of
water and emulsion content to obtain satisfactory mixing, laydown and
compaction of cold mix recycle. With the variations found in gradatiomn,
asphalt content and properties of millings, adjustments of the cold mix from
the design recommendations are necessary to obtain optimum pavement

durability.

2.0 Apparatus
Balance with capacity of 3000 grams, accurate to 0.l gram.
Metal scoop and mixing bowl or bucket.

Split compaction mold, 4 inch diameter x 11.5 inches as shown in Figure
GI

Compression machine consisting of a 20 — 25 ton capacity hydraulic jack
fitted with a spherically seated head and mounted in a 30 inch frame.
(Figure G)

Bottom and upper plunger for compression jack.

Bullet nosed rod, 3/8 inch diameter and approx. 20 inches long.

Hand tamper, one inch diameter by approx. 20 inches long, weighing 6.00 %
0.05 pounds.

Tin or galvanized liner, four inches x four inches in diameter.

Four inch diameter filter paper (medium filtration speed).

3.0 Sample Preparation

The sample should be taken from within the windrow immediately behind the

recycle train. A sample size from 1600 to 1700 grams is normally required to

Gl



fill the tin. After compaction a gap down from the top of the tin ranging

from 1/4 to 1/2 of an inch did not appear to affect the results. Do not over-
fill the tin. After obtaining the sample, weigh and record its initial
weight. At the beginning of a project it may be necessary to run a test mold
to verify the quantity of RAP required to f£fill the tin mold.

Care should be taken to keep the sample at the representative moisture

content. The test should not take more than 15 minutes from the time the

sample is removed from the windrow to the time it is weighed for liquid loss.

4.0 Procedure
1. Weigh a tin liner and 2 filter papers together. Record the weight
and the sample number on the liner. (It will save time during the
test to weigh and record several liners along with their filter

paper in advance.)

2. Assemble the 4" split mold with the tin liner in place and the
bottom plunger pinned 3 holes from the bottom. For some materials
it may be necessary to pin the bottom plunger further away or closer
to the bottom of the mold. The proper pin setting can be determined
during compaction of a trial specimen. (I have not experienced a

project yet that required a pin adjustment.)

3. Set the mold upright on a solid block, such as concrete, at a
convenient height. Put in one filter paper and put on the extension

sleeve.
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Spoon approximately 1/2 the sample into the mold and rod 25 times
around the edge of the mold with a 3/8" bullet nosed rod to prevent
rock pockets. Tamp with the 3/4" faced small end of the 6 pound
tamper for 50 blows. Physical exertion in tamping should be only
sufficient to move the tamper up and down approximately 4 inches in
travel. Guide the tamper over the entire surface of the specimen.
The actual compaction should be provided only by the combined

weights of the tamper and the operator's hand

Place the remaining portion of the sample in the mold and rod the
sample 25 times around the edge of the mold. Tamp the second lift
using 100 blows with the small (3/4") end of the hand tamper. Level
off the top of the compacted specimen by tamping lightly with the
large (2") end of the tamper in order to provide a smooth surface
and an even plane at right angles to the axis of the mold. After
tamping is complete, remove the extension sleeve, brush down the
sides of the mold and put on the filter paper. Care must be taken
to include the entire sample initially weighed as any material loss

will be erroneously shown as liquid loss later.

Place the top plunger in position, then place the entire assembly on
the hydraulic jack in the compression frame (see Figure G-1). If
necessary, place one or more of the spacing rings between the top
plunger and the top of the frame to prevent excessive travel of the

jack. Remove the pin that holds the bottom in place and gradually
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apply a total load of 25,000 1lbs. Use 1l minute to attain the first
20,000 1bs., and another 1/2 of a minute to attain the next 5,000
lbs. Hold this 25,000 1lbs. for 1l minute, then release the load.
Remove the assembly from the jack being sure to hold the bottom
plunger so it doesn't fall out.

7e Remove the liner from the split mold and wipe any free liquid off
from the tin mold and the filter papers. Weigh the specimen
(specimen, 2 filters and liner) and record this weight. Subtract
the weight of the liner and filter paper to get the net weight of
the specimen.

8. The difference between the initial weight of the sample and the net

weight of the specimen is the liquid loss.

5.0 Results and Evaluation

Table G.1 and Figure G.2 summarize the results of trial batches of
recycle mixture in which the emulsion and the water contents were varied. The
emulsion was varied from the actual content used during construction to 0.9%
above and 0.5% below this content of 1.0%. The added water was varied from
0.0% to a content in which 20 milliliters, 20 grams, were lost during the
test. This 20 milliliter loss occurred at or above 4.5% total liquid
(emulsion and water).

These results are obtained using the RAP from the Warm Springs unit.
During the casting of the Marshall Molds a water content that would result,
when added to the amount of emulsion, in 4.0% total liquid was found to be
optimum.

Of the 17 tests recorded, 3 were recast as they appeared to be outside

the curve. A standard deviation was not calculated due to the small number of
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tests. All materials were heated to 140°F prior to mixing, this created some
water loss during mixing and usually 2 or more grams of water were added to
bring the mixture back up to the required water content prior to adding the
emulsion. It was observed at the higher emulsion content that the liquid lost
was primarily emulsion. At the lower emulsion content of 0.5% the lost liquid
was clear water. The majority of the liquid lost at the mix design emulsion
content was water discolored slightly with a small amount of emulsion. The
variations in gradation that were visually discernible did not seem to effect
the test. All RAP was screened over a 3/4" sieve, the retained material was

broken with a hammer.

6.0 Conclusions

Mix that does not loose liquid during compaction requires an increase in
emulsion or water content. From our experience with the following data
obtained during the 1986 recycle projects a liquid loss between 15 and 20
grams appears to be the optimum.

The void content of the compacted mix specimen can be calculated after
measurement of the specimen volume, drying the mix, calculating the dry
density and determining the maximum dry specific gravity. The specimens
produced under this procedure have reproduced the densities achieved in the
roadway. Currently the Marshall data is being used to calculate maximum

density and no data are available on the void content of the liquid loss

specimen.
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