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Introduction and Background 

The lufkin District (District 11) of the Texas State Department of 
Highways and Public Transportation is located in the eastern part of 
Texas. It is predominately forested with scattered agricultural 
farms. There is a severe shortage of locally available materials 
suitable for building road bases for the heavily trafficked highway 
system. Materials that are locally available, such as iron ore gravel, 
topsoil or select sandy soils, must often be chemically stabilized with 
cement or other additives to provide adequate structural support. A 
normal consequence of cement stabilization is pavement cracking. These 
base cracks typically reflect through HMAC overl ay base and surfacing. 
of up to 5 inches in depth in as short a time period as 3 months. 
These cracks are especially critical in the East Texas area where nor­
mal rainfall averages 50! inches per year. 

In . a concerted effort to design a pavement system that would 
either eliminate, retard or protect reflective cracking of the base, a 
series of research projects were initiated. This report discusses the 
use of pavement inter1ayers to retard reflective cracking. 

Project Location 

US 59 is the major highway system in District 11 and, as it skirts 
the central business district of Nacogdoches, Texas, carries the dual 
designation of US 59/Lp 224. This particular section of roadway was 
an existing two lane facility with paved shoulders. It carried an 
estimated 1980 average dai 1y traffi c (ADT) of 7,010 vehicles per day 
(VPD) and a projected year 2000 ADT of 15,400 VPD with 28 percent 
trucks and a one direction, 20-year accumulated number of 7,761,000 
18kip equivalent single axle loadings. The proposed project was to 
widen to four lanes with paved shoulders. 
Test Section Summary 

,During the Spring of 1982, the Lufkin District placed three (3) 
short (+1200 feet) test sections on US 59/Lp 224 in Nacogdoches, 
Texas, to evaluate potential benefits (if any) of the use of pavement 
interlayers to retard reflective cracking of soil cement-treated 
bases. 

The US 59/Lp 224 project was under contract with Marvi s 
Construction, Inc., and J. W. Payne Construction Co., Inc. Therefore, 
a supplemental 'agreement and field change request were needed to per­
form the desired research. 

The three test sections and the intended work were as follows: 

1) To place a 1,200 foot section of fabric undersea1 immediately 
over the one course surface treatment which sealed the soi 1 cement­
treated base (See Figure 1); 

-
2) To place a 1,200 foot section of fabric between two, t-inch 

depth courses of asphalt stabilized base (See Figure 2); 
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3) To place a 1,540 foot section of hotasphalt-rubbet directly 
on the so; 1 cement-treated base. The cover rock used in conjunction 
with the hot asphalt-rubber interlayer was to be placed at a rate that 
would result in a two layer depth. (See Figure 3). 

Construction Procedures 

A. The first test section consisted of placing a 1,200 foot long 
by 24 foot wide strip of Petromat (Phillips Petroleum Co.) directly 
over the seal-coated, cement-treated soi 1 base. A tack coat of 0.28 
gal/sy AC-20 was placed directly on the one course surface treatment 
and the fabric was then rolled onto the roadway. Each roll was 12.5 
feet wide and 300 feet long. The two southbound driving lanes were 
covered from Engineer Stations 122+00 to 134+00. A longitudinal and 
transverse lap was provided at the joints. A light pneumatic-tired 
roller was used to set the fabric in the tack coat. The AC-20 tack 
coat at 0.28 gal/sy was sufficient to soak through to the top of the 
fabric as per recommended procedure. 

Four inches of an asphalt stabi 1 ized base (ASB), Item 292 Type A, 
was placed in 2-inch lifts immediately after completion of the fabric 
placement. A H-inch ACP surface course, Item 340 Type 0, was placed 
as a finish course approximately 24 months later. This final course 
placed the fabric 51 inches below the finished surface. 

B. Test section number two consisted of placing a 1,200 foot long 
by 24 foot wide strip of the Petromat between the two, 2-inch asphalt 
stabilized base layers. Again an AC-20 tack was placed on thefirst 2-
inch layer of ASB at a rate of 0.22 gal/sy. The fabric was then rolled 
onto the roadway, covering the two southbound lanes between Engineer 
Stations 182+00 to 194+00. The light pneumatic-tired roller was then 
used to set the fabric in the tack which was sufficient to allow 
asphalt to soak through to the top of the fabric without excess. The 
second 2-inch layer of ASB was placed immediately after completion of 
fabric placement. A H-inch ACP surface was placed approximately 24 
months later which then placed the fabric interlayer 3! inches beneath 
the finish surface. It was believed that placement of the interlayer 
at this level in the pavement would prove to be the most successful. 
Thi s bel i ef was based on the premi se that as the crack propagated 
through the first 2-inch ASS layer, it would dissipate to a smaller 
crack width which the interlayer could then effectively retard. 

C •. Test section number three was comprised of a 1,540 foot long 
by 24 foot wide strip of asphalt-rubber (Sahuaro Petroleum Co~) placed 
directly on the cement-treated soil base in lieu of the standard one 
course surface treatment. Ground rubber was mixed with an AC-20 
asphalt at 425°F. The viscosity of the asphalt-rubber was adjusted 
from 7,500 to 6,000 centipoises via kerosene (2% by wt) additive. The 
mixture temperature was reduced to 350°F and applied to the eement­
stabilized soil base at a rate of 0.63 gal/sy. Coverstone was applied 
immediately at a rate of 1 cy per 75 sy. Transverse distributton of 
the asphalt-rubber was unacceptab le with the 13-foot spray bar, but a 
reduction to an ll-foot spray bar width corrected the problem. 

*Now a subsidiary of Crafteo, Inc. 
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A Grade 4 non-precoated limestone cover rock proved too dUsty and 
would not adhere properly. A Grade 4 precoated coverstone resulted in 
an excellent seal. Also a Grade 5 non-precoated coverstone that was 
free of dust was used for a short stretch and proved satisfactory. The 
1 imits of the test sect i on are in the two southbound 1 anes between 
Engineer Stations 166+60 to 182+00. 

The heavy rate of aggregate cover was des i gned to produce a 
multiple layer effect. It was theorized that the crack would be dissi­
pated by dispersing the stress through 'rolling' of the multilayered 
aggregate. 

Evaluation and Conclusions 

It was hoped to have the cracking propagation evaluated via ver­
tical photologging. An attempt was made on April 8, 1982, to capture 
thelbefore'cracking pattern which could then be referenced throughout 
the life of the project. However, traffic conditions and restricted 
visible cracking prevented an accurate Ibefore ' evaluation. However, 
we have included this information in the addendum for reference. 

We had also set aside specific control test sections to use as a 
datum plane for future evaluation. Again, because of the non-uniform 
cracking and traffic patterns, we instead elected to use the adjacent 
test section shoulders to provide a control datum. 

Approx i mate ly 8 months after construct i on of the test sect ions, a 
visual, on-the-ground mapping survey was completed. These crack 
sketches are included in the addendum for review. It should be noted 
that normal construction activity in the area necessitated the closure 
of the inside southbound lane throughout the project. This closed lane 
in every test section showed the greatest number of reflection cracks 
while the lane opened to traffic had significantly less cracking. It 
appears that the traffic kept the cracks 'knitl together in the open 
lane. It is also significant to note that Test Section No.1 had con­
siderably less reflective cracking than either Test Section No. 2 
or Test Section No.3. 

A second visual mapping survey. was conducted 24 months after 
construction of the test sections. This was just prior to the 16 inch 
ACP finish course. Again the inside southbound lane had been closed to 
traffic almost continuously • The same patterns as before were evident 
with increased reflected cracking in all sections, but significantly 
less reflective cracking in the lane open to traffic and again less 
overall reflective cracking in Test Section No.1. 

To date it appears that the most successful stress relieving 
interlayer design for this project is Test Section No.1. 

--
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TECHNICAL MEMORANDUM 
STATE DEPARTMENT OF HIGHWAYS 

AND PUBLIC TRANSPORTATION 
Cooperative Research Program 

TO: Mr. Ken Fults, District 11 STUDY NO. -----
fROM: Ken Hankins AREA NO. ------. 
SUBJECT: Vertical Photologging Data DATE: April 29, 1982 

.. 

Please find attached the results of the subject data collected April 8, 
1982. As you recall, these "Rubber Asphalt-Fabric ll sections will be 
constructed and tested in association with Research Project 2-9-79-261 
"Evaluation of Fabric Underseals". Basically, the attached will con­
stitute IIbefore treatmentll data even though most of the information was 
collected on the control or non-treated section. 

KH/dj 
Attachment 
cc: Dr. Jon Epps w/attachment 

Mr. Bill Elmore w/attachment 

cc: Research Engineer, File 0·10 
form·1292 Rev. 8·76 
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SUMMARY OF 
VERTICAL PHOTOLOG INFORMATION i' 

OBTAINED APRIL 8 t 1982 
LOOP 224 

. 
Location LiPlits ~~. Cracked 

1. Outside shoulder Sta. 171+00 to 67+50 1. 94 
opposite rubber 
asphalt section 

2. Outside shoulder Sta. 67+50 to 62+16 1. 57 
oppos i te the 
control section 

3. Outside lane Sta. 67+50 to 62+16 0.52 
of the control 
section 

4. Inside lane of Sta. 67+50 to 62+16 0.57 
the control 
section 

20 



PHOTOLOG DATA 

LOCATIO~ LOOP 224 Lane Rubber As~h-fabric on Soil 
DIRECTION OF TRAVEL SOUTH BOUND Cement Subbase Shoulder 
DATE OBTAINED APRIL 8, 1982 CONTROL OR TEST SECTION 
Sta 171 + 00 Neg. Direction Outside Shoulder opposite 

Rubber Asphalt Section-No Rub-
Asph.Seal 

FRA."1E ~ AREA FRAME % AREA FRAME % AREA FRAME % AREA 
~ Cracked No. Cracked ~ Cracked ~ Cracked 

1 10 31 0 61 91 
2 0 32 0 62 92 
3 0 33 0 63 93 
4 10 34 0 64 94 
5 0 35 0 65 95 
6 5 36 6 66 96 
7 0 37 0 67 97 
8 3 38 0 68 98 
9 0 39 0 69 99 

10 0 40 0 70 100 
11 0 41 0 71 
12 0 42 8 72 

... 13 0 43 0 73 
14 0 44 0 74 
15 0 45 3 75 
16 8 46 0 76 

"" 17 0 47 0 77 
18 0 48 0 78 
19 0 49 0 79 
20 0 50 5 80 
21 0 51 8 81 ~ 
22 0 52 0 82 % Cracked 5600 1. 57% 
23 0 53 0 83 
24 3 54 0 84 
25 0 55 4 85 
26 7 56 0 86 
27 0 57 87 
28 0 58 88 
29 8 59 89 
30 0 60 90 

PSB-41 
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DISTRICT 11 

LOCATlnN LOOP 224 Lane Rubber ASQh-fabric on SOlI 
DIRECTION OF TRAVEL SOUTH BOUND Cement Subbase Shoulder 
DATE OBTAINED APRIL 8 E 1982 CONTROL OR TEST SECTION 
Sta 67 + 50 Neg. Direction Outside Shoulder Opposite 

Control Section 

FRA.:'1E % AREA FRAME % AREA FRA."fE % AREA FRA."fE % AREA 
~ Cracked ~ Cracked No. Cracked No. Cracked 

1 0 31 0 64-S 61 91 
2 0 32 0 62 92 
3 0 33 3 63 93 
4 0 34 4 64 94 
5 0 35 7 65 95 
6 0 36 0 66 96 
7 0 37 0 67 97 
8 0 38 0 68 98 
9 0 39 6 69 99 

10 0 40 10 70 100 
11 0 41 10 71 
12 0 42 4 72 
13 0 43 0 73 
14 0 44 0 63-S 74 
15 0 45 8 75 
16 0 46 0 76 .. 
17 0 47 3 77 
18 0 48 0 78 
19 0 65-S 49 0 79 
20 0 50 9 80 
21 0 51 0 81 105 
22 10 52 10 82 % Cracked 5400 = 1. 94% 
23 4 53 0 83 
24 0 54 0 End 84 
25 0 55 85 
26 4 56 86 
27 0 57 87 
28 0 58 88 
29 9 ·59 89 
30 4 60 90 

PSB-41.B 
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DISTRICT 11 

'i 

LOCATION LOOP 224 Rubber Asph-Fabric on Soil 
DIRECTION OF TRAVEL SOUTH BOUND Cement Subbase LANE Outside 
DATE OBTAINED APRIL 8, 1982 CONTROL OR TEST SECTION 
Sta 67 + 50 Neg. Di rection Outside Lane - Control 

Section 

FRAME % AREA FRAME % AREA FRAME % AREA FRAME % AREA 

~ Cracked ~ Cracked ~ Cracked No. Cracked 

1 0 31 0 61 91 
2 0 32 0 64-0 62 92 
3 0 33 0 63 93 
4 0 34 0 64 94 
5 0 35 0 65 95 
6 0 36 0 66 96 
7 a 37 0 67 97 
8 0 38 0 68 98 
9 0 39 0 69 99 

10 0 40 0 70 100 
11 0 41 8 71 
12 0 42 0 72 
13 0 43 0 73 
14 a 44 0 63-0 74 
15 0 45 5 75 
16 0 46 0 76 
17 0 47 0 77 
18 0 48 0 78 
19 0 65-0 49 0 79 
20 0 50 0 80 
21 . 0 51 0 81 ~ 
22 2 52 0 82 % Cracked 5600 0.52% 
23 12 53 0 83 
24 0 54 0 84 
25 0 55 0 85 
26 0 56 a End 86 
27 0 57 87 
28 0 58 88 
29 2 59 89 
30 60 90 

.. PSB-41 • D 

.. 
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DISTRICT 11 

LOCATION LOOP 224 Before Treatment Rubber Asph-
DIRECTION OF TRAVEL SOUTH BOUND Fabric on Soil Cement Subbase 
DATE OBTAINED APRIL 8, 1982 LANE Inside 
Sta 67 + 50 Neg. Direction CONTROL OR TEST SECTION 

Insjde Lane - Control Section 

FRAME % AREA FRAME % AREA FRAME % AREA FRAME % AREA 
~ Cracked No. Cracked ~ Cracked No. Cracked 

1 5 31 0 64-1 61 91 
2 0 32 0 62 92 
3 4 33 0 63 93 
4 0 34 0 64 94 
5 0 35 0 65 95 
6 0 36 0 66 96 
7 0 37 0 67 97 
8 0 38 0 68 98 
9 0 39 0 69 99 

10 0 40 0 70 100 
11 0 41 8 71 
12 0 42 0 72 
13 0 43 0 73 
14 0 44 8 -63-1 74 
15 0 45 0 75 
16 0 46 0 76 
17 0 47 0 77 
18 0 48 0 78 
19 0 65-1 49 0 79 
20 0 50 0 80 
21 0 51 0 81 ~ 
22 0 52 0 82 % Cracked 5600 0.5790 
23 0 53 0 83 
24 0 54 7 84 
25 0 55 0 85 
26 0 56 0 End 86 
27 0 57 87 
28 0 58 88 
29 0 59 89 
30 0 60 90 

« 

-

PSB-41.G 
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Fahric, Itcrn 3099 

1t611 3099 Statc\o;ide 12 ~bnth Average Bid Price = S 0.54 per SY 

Petromat Cost Fum fl Place S O. SO per SY X 6632 SY = $3,316 

Com Labor Contr (4 ~:en)(lO flTs)( = 40 :'lH @ $5.00 = $200. 
Light Pneu Rol1er Oper(l ~1an) (10 Hrs)=lO MH @ $5.00= 50. 
$200 X 15% Profit = 30. 
$200 X 20% Ins. ,etc.Additives = 40. 

Subtotal Labor = $320. 

Pic}..:up Truck (10 Hrs) ($5. 00 per Hr) = $ 50. 
Light Pneu Roller(15 Hrs) ($20 per Hr) = 300. 

Subtotal Equipment = $350. 

Suhtotal whoI' and Equipment = $3,986. 

25% Loss of productivity for small am:mnt of work 
units cO::Jpared to move in and out costs = $1,000. 

Justified Total Cost $4,986. 

6,632 SY @ SO.7S pf'r SY = 

1< Actua 1 Co~t to S!a te 
Field Change ~o. 4 

25 
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Rubher A-c:.phal t, Item 3225 

Statewide Average Bid Price l~ Tons @ $456 per Ton :: $6,384 

11 ~bbilization == 4,500 

Contractor Additive $770 per Ton X 5% X 14 Tons:;:: 600. 

Justified Total Cost = $11 ,484 Total 

u 14 Tons @ $810.00 per Ton == $11,340.00 

'/( Transp,jrt laborers, distributor, heater, blender, storage 
tanks, broom, hand tools, etc., from San Antonio to I\acog­
doches. Pay penalty forpartial transport load of asphalt, 
plus asphalt cost delivered to jobsite. Pay cost of kerosene 
delivered to jobsite. Heat asphalt in storage tank to 42Sor, 
pu~p into blender, add ground rubber, blend, and punp onto 
distributor. Loss of productivity due to above costs, p]us 
move out costs for only placing 14 Tons of Item 3225, I-bt 
Asphalt-Rubber. 

** Actual- Cost to State Field Olnnge No. 4 
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:ciie-T. 5~ZO 6:- DAILY ROAD REPORT - ASPHALT AND AGGREGATE 

O"t.. 
11em No.32ts"~.s Asphalt: 
Courst! , 
Dote 4-8-8'- Aggregate: 

GENERAL 

Ref. Length 
No • Sto. to Sto. 

17'? f """') 18 Z-i ()(") 

Ic"fc +Sc> 172 +00 -

Ibft,.fSD 18" f DO 

I/~t,+ .t;D 1~2+0() 

j{,.h-lS 0 173100 

173rOO 177-100 

/77-fOO 182100 
Ii 

J 72. -f00 182+00 

.• 

Type Hot A. pb,,1 + - Rv ~bt v" 
Source E"'XnQ I E:;.,tfown TIC!'. 
Type C I 13 Tt 8 Grode_~d,--__ _ 
Source. 

APPL ICATION 
AGGREGATE 

Length Wid. Area S.Y.! Load C.Y. 
Feel F1 S. Y. C.Y. Tally Aggr. 

2,)_ $' Y 
10DO 13 ''"I 11 t.f 1/_ t;,cr 2/ 

I ,- (y 

5SD II ~7Z I_~ cr 1/ 

I~- (" (( 
!SSO II 1/1 ~ 'I 1-(;" r"( Cb 

I., _ c-( 

ISSO ~ 1()3~ /-b c( Ib 

b..r::D b 43~ T-- ~ cr ~ 

3-.00 ~ z'=><o j- $'r 5 

500 h 3~~ -- ~.~q 5' 

IDOO B 839 r -_-',-~r; (~ " 

Project; C 2S~C> -/- Z 8 
Control: Z $60 - 1- '2 8 
Highway: U~ s;.'1/Lt? "Lz.c.{ 
County: M (0 q do,'hl'.J 

> 

lor,' 1M ASPHALT 

~ ~ Net Temp. 
Start End ~. OF 

"T"e ();. 

Gals 
S. Y. 

25 • .!3 'Z J ,'~ 3 ..,r • ..Jj 2S0 0 .. <:;, 

2&$0 ~4-~ 

I~ • .J{Q J 3.~'+ 

Tofl} 

3GREGATE STOCKPILED T0101 Today (-;,'1 ','I ~ / /D I cy ~ / 16.3'1 ~ ./' 
Lood Tally Toto I C.Y. Previous Total - X - X - ;><. 

Toto I 10 Dole r.'~1f V """ 
101 V "- I~~, 3 'I ./' '-. 

tl.vg. Rate To Dofe ~ S.Y. I C.Y. O. ~3 Ga!. / S.Y. 

ASPHALT RECEIVED 
ood. Cert No. Lob. No. Gols. Load. Cerf. No. Lot •. No. Gols. Load. Cerf. No. LOb . Nc. Gols. 

.. 
MARKS ______ ~ __ ._--~--~--------~~------~--~--~~-------------------------Tcy, f ... D - 1 I Q D - Ie 1 &. D - I D""2..-

) 
• 
~I--------------------------~--------·--------------------------~-----------------

. ______ 2.-::...:1"~(€~G=--a I ~y'rt 0 D 

, , SLoG <J (' r (C ::-1 .--------,-----------------------

Report No. __ 

Sh(' I?t of 
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APPROVAL OF CHANGE IN PLANS 

4 .1YPi cal Sect ions 
F. C. Request No. _ .•• __ . __ ........ Accompanied by ~~~t:::tX)O;J;Iq&Uli6Q\~~~ ............ _ .. , .......... Hwy. No.l!~~~l~'p. __ 2 2 

.. _ .. ~a<;QRcJoc~~.~ ............ County. Federal Proj. No ...... C .. ~.?0.9.::).:}.~ ... _ .. __ . ._____ __ __ . __________ .. __ , ControL?~_6.Q.~ ~.~.~.~ ... __ . ____ .... __ . 

~ TO THE STATE HIGHWAY ENGINEER: 

,. Approval of the following changeR in plans and/or specifications is re(jl.:e~ted. 

Limits: Sta .. _.~}?_ ......... to Sta .. ?:t.~ .......... .JSect ions) 
Description: Add two 1,200' test strips of Item 3099-501, Fabric Underseal ano one ],540' 
test strip of Item 3225-502, Hot Asphalt-Rubher within the limits shovm above and as 
depicted on the attach:xll'ypical Sect ions. 

This field change is requested for the following reasons: 
The composite base structure includes Cement Treated Foundation Course. Reflective 
cracking from the cement treated base course results in undesirable cracks in the Asphalt 
Stabilized Base and ACP Surface Course. The test sections will provide valuable knoHledgc 
of the effectiveness of each system to prevent or reduce reflective cracking. 

Jntractor' 
FJELD CHANGE Ql'AN'I'ITIES OnIGINAL PLAl' QUANTITIES 

Item DESCRIPTION Unit No. 
Quantity Contract Amount Quantity Contract Amout"!! Prl"e Prlre 

099- Fabric Undersea1 SY 6,632 V.7 4,974.0C 0 0 0 
001 

. --
125- 40t A.snha It - Ruhher Ton 14 810.0( 11 340.0C 0 0 0 -
502 -_. 

0- SOE AgrTr (C1R 1\r R r.r 4) CY 1 909 ..35 O( 66.81 SOC 1 R8~ ~s no flS .905....0 

0- 57 Asph(AC-S,AC-10 or FA-~S 2 ~ Gal 67,647 1. 2( 81.176.4C 68.357 1. 20 82.028.4 

Respectful1y requested by: 
I ", J ,.I ~" 

.kis.L.:d?.../._~ . .:r-·._.~-"r.~ .. ~ .......... _ 
-/ .... dent Ea,ln •• r 

Total •••• _ •• _ •• _ • 164. 305 . 40 TOIAI •••••••••••• 

Nel Under""11 ••••••• _____ -Net O\'errun • - •••••• 

/ 
/.// I / .... ~ 

:.. •.• ~ .. _ !' .. ,",~ ... ~ ... ~..AI. ._ ....... _______ .... 

Date 

:e.::ez£:;; .. 
Cblef 1: ... 1 .... r of HI'b .... y D •• IP ........ 

... _--_ ..................... -_ ... -- .... __ ..... -- ----
Dat. EII,ln.er. Secondary Road. 

Dat. Brld,.· EII,ln.or 

147,933.40 

16! 372.00 

Dal. 

Dato 

Dat. 

__ .......... Approved ' __ ""~' __ "'.' • 4-.. '. - 42 
EII,ln •• r Mana,e. Date Con.tt tl n En,lna.r Dal. 

Verified by ........ __ .... ___ . __ .. __ ........... _ ... _ _._ .......... ____ .............. Approved .1J~'LC...L.Wa:~ .. a..«{J~'~ .. 'fl. ..+_.~ &.-:. g 7.. 
Jllltlki. nat. 29 . fu Pat. 

NOTE: Eight eoplel ot this form mUllt be lIubmltted to the S. H. D. Main ot'llce throug the om ot ~h~&ft~tct t;:~;I'ne(t 
tor each field change requested on Federal Aid Primary and Interstate Projects, and five copIes for field chan~.'s 
011 Rlat. alld Fodftral 8!lr.ondary ProJftC:llI. 

-



Project: C 2560-1-28 
Control: 2560-]-28 
US High~ay 59/Loop 224 
Nacogdoches County 
PD No. 0805 

SlJPPLH·U~T\L ACRn~·IEl\1· 

1\1iEREAS,a contract \o,'as entered into on the 1st day of June, 1981, by and 
between the State of Texas, represented by the Engineer-Director, State 
Department of High\\'ays and Public Transportat ion, .. ~md !-1arvis Construct ion, Inc. 
and J-W Payne Cnnst ruet ion Compan)', Inc., for the constru~-t ion of h'iJen, 
Grading, Structurcs, BasE', GTaJe SCPCT3tioll, ACr, etc. on the :l1xn'e Glptior:eJ 
project, and 

l\l1ERE\s, the composite hase structure on this projcct iLcluu('$ a Cement 1'1"(':,:,:,(: 
foundat ion CourSt' arid 3Jl Asphalt ic Concrete Rase a;13 Surface Course, and 

hWRE;\S, reflectiYe cracking extending from the Ct"'f;:ent Trc~ted B3.::e throu.c.h 
the Aspb.a It ic Concrete Rase a.l1d Surface Course is an unde~~i rable inherent 
problem ... ,i th this type of hase structure, and 

h1-IEREAS, it is desirable to de\'elop a system ".;hich v,'ill eliminate or red.ucc 
this reflectiYe cracking problem by placing test strips using various t>T)E'S 
of stress relieving materials, and 

, .. 1-[IJ:.L-\.s, thrce test strips v.'ill he placed as prodd('d for hy Field Q1J1H:C )<.(''111('':01 

~'.Inbcr ~ for this proj e'et, and 

l\Bf:Rf:AS, it is neces~:;arr to supplement the eO:1traet by tl:e addition of 
following items and arrive at a unit price for performing tl1l:' \·:ork; 

Ite~1 :)O~9- 501 
Item 322:;-5(12 

Fabric l~derseal 
Hot .\srhal t - Ruhrcr 

TI-IrnFFORE, it is mutually agreed by the pHrt ie's hereto t}nt t~)e hbo\'e itCI~S 
of hork shall be ajdcdto this contr:)ct, anJ t};nt Severnty Fi'.'C' Cents (SO. ":,1 
per Square Yard ft')]" Iter'1 :-'099- SOl Fabric UnJ('r~l'Jl ano ri)2.ht Hundred and Ten 
ICllars ($810.00) per Ton for ltcr.-, 3225- 502 Ibt ;\sj'h:ll t -Puhhcr nre fair 311t1 

c-qllitahle pricC's for performing tr.csc i tcrLS of \-:od I anli t],:it the Contr~ctf)T 
agL'cs to perform t}lese items cf ~:orJ.: for th(,~(,1rlit I~riec~ jn (ic.:.:ordar1Cc \\;t~, 
thl? appljcable Sj)eci81 Specjfic::ltion:~, copie5 of h'hich ayc 3ttachcd hen'Tn 
:md sr,a 11 be~o:i:e a part of thi c: ngrecrrlcnt. 

30 
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Project: 
Control: 
Highh"3Y: 
Ccnmty; 

c 2~bO-l-::8 
250Ll-1-28 
US 59/1.p 224 
Nacogdochc:; 

REC(l.NE.~n[n FOR APPRO\'AL BY: 

STATE DEP:\Rnfr~T or IlIGHh'AYS 
A\1) PUBLlC TR\\SPURfATI0:\ 

-1 ., ,~' - T' 
. I>:; !&,- -/'/~--7"!'Ir.~· 

DIstnct Eng 1 neer 
or Engineer ~ian3ger 

IUte 

II fl·ev 
, t t' 

Bridge Engineer Date 
OliefEngineer of High"a), Design 

Date 

Certified as bciJ:~ C'xccuteJ for the 
pUlT'osc and effect of act l\'at.in,;; 
and/or c3rn'ir.,z out the ordeT~, 
€'st3bl ished' pol ic j C:", or hork rrosrJJ~:s 
herctofoTl' aprmy;pj ;1;;J author i ::ed lw 
thp State ili,ri-· '1" a'l-1 Publ i'" T"'"n"'- ' ... _ '~_ &.:;.;.\ ~ ..... \ J U _ "-" J, U. "_' 

portat ion Corr.r.-:is:o i(lTl. 

Ex;.~cut('d and appro\,t::'d for State Hi ~:h\\'3: 
a!~J Publ ic T .... aIle,port:Jt iem Co~,,'njs~ inn 
un,1cr authorit\· of Co?m:ission ~!jnut( 
:"8501. ' 

31 

f-brvls Construction, Inc. and 
J-\\' P;Jync Con:::tlUct ion OJ., Inc. 

(n nn) 

/'./ ' , 
Bv; "'>"'/ 
PTe5Jdcnt 

Bv: 
Pres' 

SUR!:n' APPROVAL 

B'-' 

Max Green 

te 



CERTIFIED COpy 

GENERAL POWER OF ATTORNEY 
No ............... e.l1~~ ............... . 

K no", all M .. n br the'f! Pr"lf'nll: 

That l'\ITED STATES FIDF:LITY AND GUARA:":TY COMPANY, a corporation orjtani.zed and nisting under the law~ of the 
S1:l1c (II ~LlI·\J~nd. and h.,·ing it. principal office at the City of Baltimore. in the Slale of Mar)'land, doc~ hereby con;litut~ :lnd appoint 

Joe J.lax Green 

of the City of Nacogdoches • Stale of Texas 
it:' true and bwfui a!lomey in and for the State of Texas 

for the folJ""'ing purpoo;es. to wit: 
To .il'n it, n3me as sur~ty 10. and to execute. ~al and acknowledge any and all bnnds, and to respecthely do and perionn any and 

all .. CIs .lnd Ihinj!s s~t forth in the resolution of the Board of Directors of the said UNITED STATES FIDELITY A~D GL'ARA:'\TY 
CO'll':\~Y, a cl'rtificd copr of which is hereto annexed and made a part of this Power of Attorney; and the sa:d UNITED STAT £S 
FIDELITY A~D (,liARA:'-ITY CO:-IP.-\:"lY. through us. its Board of Direclors, hereby ratifies and confirms all :!nd whatsoevu the ~;:id 

Joe Max Green 

may la"'fully do in t~e prt'mises by virtl:C of these presents. 
In JJ'itneSl If·hereof. the said U:-';ITED ST AT£S FIDELITY AND GUAR.,\:-ITY COMPA!'IY has caused this instrument to be 

6eal .. ci "'jlh its corporate ~('al. duly allested by the signatures of its Vice·President and AssiHanl Secretary. Ihis 26th day of 
February • A. D. 1971 

U!'<ITLD STATES FIDELITY AND GCAHA:"lTY CmIPA\Y. 

(Signed) Br ....... . K~.t:".~ .. ~ .•.. P~~.~r.~ ....................... . 
Vice·Presidtnl. 

(SEAL) 
(Signed) H. Ronald Kirkl~nd . ~ ..................... ~ ............................ . 

Assistant Secreta,.,. 

STATE OF ~tARYLA:-ID. 

BALTnlORE CITY. 

On this 26th day of February . A. D. 19 71. before me per!on:llJy car:le 

Karl H. Doerre . Vice·President of the UNITED STATES FIDELITY AND GUARA~TY 
COMPA~Y and H. Ronald Kirkland . Assistant Secretary of said Company, with both of 
whom I am pers.onall)' acguainted. who being by me se>erally duly sworn, said that they resideg in the City of Baltimore. :\laryl~nd; 
that they. the sud Kar 1 H. Doerre and H. Rona ld K~rkland were re~pectlvel)' 
the Vice.President and the Assistant Secretary of the said UNITED STATES FIDE.LITY A!"D GUARANTY COMPA~Y, the cor· 
poration described in and which executed the foregoing Power of Attorney: thai they each knew the seal of said corporation; that the 
atal affixed to said Power "f Attorney was such corporate seal. that it was so fixed by order of the Board of Directors of said corpora· 
tion. and that they signed their names thereto by like order .. Vice·Preiident and Assistant Secretary. respecti"cly. of the Company. 

My commission expires the first day in July, A. D. 19 .. 7.4 .... 

(SEAL) 

5T ATE OF MARYLAND 

BALTnlORE CITY. } Sct. 

(Signed) Herbert J. Aull 
Notary Public. 

I, Robert H. Bouge . Clerk of the Superior Court of Baltimore City, which COllr: i; a 
Court of Record. and hu a lui. do hereby certify that Her be rt J. Au 11 • Esquire, btfore 
whom the annexed affida\'its were made. and who has thereto subscribed his name. was at the time of so doing a Notary Public of :he 
State of Mar.land. in and for the City of Baltimore. duly commissioned and sworn and authorized by law to administer oaths and tak~ 
acknowIedgm~nts. or proof of deeds to be recorded therein. I further certify that 1 am acquainted with the handwriting of the iSaid 
Notary. and \'erily believe the signature 10 be hi. genuine signature. 

In Te.timonyWhereol, I hereto set my hand and affix the seal of the Superior Court of Baltimore £ily, the samebein", a Court 
of Record. this 2 6 t h day oj Fe bruary , .~. D. 19 (1 

(SEAL) Robert H. Bouse 
•••• 0.0 ••••• 0 •••••••••••• 0 ••••••• ' ••• 0 •• 0.' •• ' •••••••••••• , 

Clerk of tht S,.perior Court 0/ Ba1:imort C::). 
FS 3 (9·67) 
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SPECIAL SPECIFICATION 

ITEM 3099 

FABRIC UNDERSEAL 

1. DES CRIPTION . This item shall consist of furnishing and placing a 
fabric underseal in accordance with the details shown on the plans and 

the requirements of these specifications. This underseal shall consist of a 
single application of asphalt covered with one layer of the 
fabric with or without sand or screenings. 

2. MATERIALS. The woven or non-woven fabric furnished shall be cons tructed ex­
clusively of man-made thermoplastic fibers. These fibers may be oriented in 
the fabric in either a random or an aligned orientation and the fibers may be 
either continuous or discontinuous throughout the fabric. 'nle fabric itself 
shall be mildew resistant, rot-proof and shall be satisfactory for use with 
asphalt cements. 

a. Physical Requirements. The fabric supplied shall meet the following 
additional requirements when sampled and tested in accordance with the 
methods specified. 

TEST 
Origin;r-Physical Properties: 

(1.) Fabric weight, oz./sq.yd.: 

(2. ) "Apparent e longa tion"a t 
"breaking load" on warp­
wise specimens, percent: 

(3.) "Apparent elongation at 
"bre sking load" on filling­
wise specimens, percent: 

(4.) "Breaking load, It on warp­
wise specimens, pounds: 

(5.) 'Breaking load," on filling­
wise specimens, pounds: 

33 

METHOD REgUIREMENT 
Minimum 

ASTM D 1910 4.0 
paragraph 37 or 38 

ASTM D 1682, Grab Method G 50 
as modified by paragraph F. 
Testins Reguirements of 
this specification. 

" " " 50 

ASTM D 1682, Grab Method G 45 
as modified by paragraph F. 
Testins Reguirements of 
this specification. 

" " " 80 

1-6 

--

Maximum 

9.0 

150 

150 

2-78 



(6.) Asphalt retention, 
oz. Isq. ft. 

paragraph F. Testing 
Requirements of this 
specification. 

0 .. 5 8.5 

(7. ) Change in area caused by 
asphalt retention test & 
subsequent asphalt removal. 
Reported as change in area of 
specimen measured after test 
compared to area of specimen 
to test, percent: 

paragraph F. Testing 
Requirements of this 

specification. 

as 
prior 

+ 15 

o (8.) Physical Properties After 275 F. Asphalt Retention Test & Subsequent 
Asphalt Removal: Fabric samples so treated shall when tested in ac­
cordance with the methods prescribed for tens:f.le and elongation tests 
comply with the minimum and maximum strength requirements as set forth 
for "as-received" samples under "Original Physical Properties" with a 
10% tolerance allowed. 

b. Packaging Reguirements. The fabric shall be packaged in standard-width 
rolls of specified length. The fabric itself shall be uniformly wound 
onto suitable cylindrical forms or cores to aid in handling and unrolling. 
Each roll of fabric and the form or core upon which it is rolled shall be 
packaged individually in a suitable sheath, wrapper or container to help 
protect the fabric from damage due to ultra-violet light and moisture 
during normal storage and handling. 

c. Identification Reguirements. Each roll shall be labeled or tagged in 
such a manner that the information for samplfi! identification and other 
quality control purposes can be read from the label without opening the 
roll packaging. Each roll shall be identified by the manufacturer as to 
lot number or control numbers, date of manufacture, tare weight of core 
plus wrapper, width and length of fabric on the roll plus the gross weight 
of the entire package which is to include fabric, core, wrapping sheath 
or container tags, etc. 

d. Sampling Requirements. Each roll may be subject to a fabric-weight deter­
minationon a per-roll basis. In addition, individual test samples shall 
be cut from at least one roll selected at random from each 100 rolls or 
fraction thereof representing each shipment. Individual samples shall be 
no less than one foot in length by full-roll width. 

e. Basis for Rejection. Should any individual roll fail to meet the fabric­
weight requirement when the entire roll is weighed then that roll is sub-
ject to rejection. Should any individual sample selected at random from 
100 rolls (or fraction thereof) fail to meet any specification requirement, 
then that roll shall be rejected and two additional samples shall be taken, 
one from each of two other additional rolls selected at random from the same 
100-roll lot (or fraction thereof). If either of these two additional samples 
fail to comply with any portion of the specification, then the enti~e quantity 
of rolls represented by that sample shall be rejected. 

2-6 
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f. Testing Requirements . Fabric-weight determinations may be made upon 
complete rolls of fabric. In addition the individual test samples se­
lected in accordance with the sampling procedure outlined may be used for 
fabric-weight determination. If individual test samples are used for 
fabric-weight determination, then all 19 of the 4 X 8 inch specimens re­
quired for testing of a roll shall be selected from the one-foot by roll­
width test sample and the 19 individual test specimens shall be weighed 
and the average weight expressed in ounces per square yard and calculated 
and reported on that basis. 

The determination of the "breaking load" and the "apparent elongation" 
at "breaking load" shall be made in accordance with ASTM D 1682 entitled 
"Standard Methods of Test for Breaking and Elongation of Textile Fabrics" 
using Grab Method G with a constant rate of traverse so that the breaking 
load is reached in 20 seconds plus or minus three seconds. Modified jaws 
are to be used in which the I inch x 2 inch jaw faces are serrated with 
approximately 0.5 millimeter deep serrations in a horizontal direction 
when the jaws are pulled vertically. The continuous teeth or serrations 
are to be pointed slightly upward on the jaw faces as the jaws are posi­
tioned in the testing machine. Original Physical Property test specimens 
as placed in the testing machine shall be rectangular and measure four by 
eight inch~s. When placed in the I inch x 2 inch modified jaws the fabric 
shall extend one-half inches on either side of the one-inch wide by two­
inch high jaws. 

Five individual specimens shall be chosen for determination of original 
physical properties, tensile and elcingation testing in the warp-wise di­
rection and eight individual specimens shall be chosen for testing in the 
filling-wise direction. It is important that these specimens be chosen 
at random from each individual test sample of at least one foot in length 
by full-roll width selected at random in accordance with the prescribed 
sampling procedure. The average test value obtained on the five specimens 

"and the average test value for the eight specimens tested shall be reported 
"as the final test values for those tests in the warp and fill directions 
respectively. Additional individual specimens shall be selected for those 
tests involving hot asphalt. 

AsIflalt retention and potential 
be determined as follows: 

change of area of the fabric shall 

Three warp-wise specimens of four by eight inch dimension and three filling­
wise specimens of like dimension shall be selected at random from the in­
dividual one foot wide by roll width test sample. These test specimens 
shall be individually weighed to the nearest 0.1 gram and then submerged 
for 30 minutes in the specified asphalt cement maintained at a temperature 
of 275 + 4 F. in a mechanical convection oven. After the required sub­
merSion-the test specimens shall be removed and hung to drain in the oven 
for an additional 30 minutes at 275 + 4 F. The samples shall then be removed 
from the oven and allowed to drain fOr one hour at a temperat~re of 76 + 4 F. 
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'!'he asphalt cement used fO"r' thi~te'stc'8hall meet the detailed require-
ments for viscosity grade AC-IO of the 7exas State Department of Highways 
and Public Transportation Specification Item, "Asphalts, Oils and Emulsions" 
with the additional requirement that the viscosity at 275 F. shall be with­
in the range of 2.3 to 2.8 stokes. After the one hour at 76 + 4 F. the 
asphalt coated specimens shall be weigned to the nearest 0.1 g and then 
placed in naphtha heated to 110 :!: 5 F. for 30 minutes. Fresh naphtha con­
tained in trays at the specified temperature may be alternated as necessary 
during the 30 minute period to -eff-ect removal of the asphalt cement from 
the specimens. Specimensw.i.l1 be blotted with paper towels and allowed 
to air dry to effect naphtha removal. The area of the specimens will then 
be measured for the determination of percent change in area. Asphalt reten­
tion and change in area will beealculated as follows: 

asphalt retention, oz~/sq.ft. wt. in grams asphalt x 0.0352739 

change in 
area, % 

= 100 -

= 
area of specimen after test in in2 ;. 144 

Grea of specimen 

LOriginal are.a of 

after test in in2 

specimen in in2 

Load test specimens which have been previously subjected to the 275 F. 
Asphalt Retention Test and Asphalt Removal procedures shall be centered 
in the jaws of the tensile testing machine. The three inch jaw separa-
tion will be maintained. If the original 4 X 8 inch specimen has expanded 
or chrunk {nsize the required fabric spacing around the jaws will of neces­
sity not be maintained. Specimens will be centered and 3 inch jaw separa­
tion maintained. 

3. CONSTRUCTION METHODS. The area on which the underseal is to be placed shall be 
clean of dirt, dust or other deleterious 1l\8terial by sweeping or other approved 
methods. Asphaltic materials of the type and grade shown on the plans shall be 
applied on the clean surface by an approved type of self-propelled pressure dis­
tributor so operated as to distribute the material in the quantity specified, 
evenly and smoothly under a pressure necessary for proper distribution. The 
Contractor shall provide all necessary facilities for determining the tempera­
ture of the asphaltic material and all of the heating equipment and in the . 
distributor for determining the ra{:-e atwh!ch it is applied and for securing 
uniformity at -the junction of two ~istributor loads. The distributor shall have 
been recently calibrated and the Engineer shall be furnished an accurate and 
satisfactory record of such calibration. 

This underseal shall not be applied when the air temperature is below 60 F and 
is falling, but it may be applied when th~ air temperature is above 50 F and is 
rising, the air temperature being taken in the shade away from artificial heat. 
Neither the asphalt nor the fabric shall be placed when general weather condi-
tions, in the opinion of the Engineer, are not suitable.. -
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After beginning the work, should the yield on the asphaltic material appear 
to be in error, the distributor shall be calibrated in a manner satisfactory 
to the Engineer before proceeding with the work. 

Asphaltic material shall be applied ahead of the placement of the fabric in 
widths 10 inches wider than the fabric. The asphaltic material shall be ap­
plied at the approximate rate shown on the plans or as directed by the Engineer. 

String lines will be set for alignment as required by the Engineer. 

Immediately upon application of the asphalt, the fabric shall be aligned and 
carefully broomed and/or rolled into the asphalt with equipment approved by the 
Engineer. In the event the initial alignment is not satisfactory and causes 
the fabric to wrinkle during placement, the fabric shall be cut and realigned 
overlapping the previous material and proceeding as before. All transverse 
joints shall be overlapped a minimum of 6 inches. In lapping joints, the top 
fabric sha11 be folded back to allow application of a light coat of asphalt. 
The top fabric is then folded back onto the asphalt and broomed and squeegeed 
out smoothly. Rolling and/or brooming the fabric into the asphalt at the joints 
sha11 be accomplished in such a way that the air bubbles which form under the 
fabric will be removed. This may be accomplished by brooming from the center 
of the fabric toward the outer edges. The fabric shall be neatly cut and con­
toured at all joints as directed by the Engineer. 

If the edges of the fabric tend to be displaced because of air currents, the 
Engineer may require that the edges be secured to the pavement at IS-foot in­
tervals. In the event this procedure does not prove satisfactory, then work 
will be suspended until condi tionsare more favorable. 

Adjacent panels of the fabric shall overlap a minimum of 4 inches. Additional 
asphal t shall be applied to make these longitudinal joints. 

Turning of equipment shall be gradual and kept to a minimum to avoid damage 
to the fabric. On typical sections not receiving a seal coat, the surface of 
the underseal fabric shall be covered with a thin layer of clean sand or clean 
crusher screenings at a rate sufficient to absorb the excess asphalt. The sand 
and/or crusher screenings shall be approved by the Engineer. On typical sec­
tions to be seal coated only sufficient sand shall be spread ahead of the tires 
to prevent sticking. 

All storage tanks, piping, retorts, booster tanks and distributors used in 
storing or handling asphalt material shall be kept clean and in good operating 
condition at all times, and they shall be operated in such a manner that there 
will be no contamination of the asphaltic material with foreign material. It 
shall be the responsibility of the Contractor to provide and maintain, in good 
working order, a recording thermometer in the storage heating unit at all times. 

The Engineer will select a temperature of application based on the temperature 
viscosity relationship that will permit application of the asphalt within the 
limits recommended in the item, "Asphalts, Oils and Emulsions". 11te recommended 
range for the viscosity of the asphalt is 50 seconds to 60 seconds- Saybolt Furol. 
The Contractor shall apply the asphalt at a temperature within 15 F of the tem­
perature selected. 
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4. 'MEASUREMENT. Asphaltic material will be measured at the point of application 
on the road in gallons at the applied temperature. The quanti ty to be paid 
for shall be the number of gallons used as directed in the accepted underseal. 

The fabric underseal shall be paid for by the square yard baled 
on the calcu18ted quantity shown on the contract plans with no allowance made 
for overlapping at joints. 

5. PAYMENT. The work performed and materials furnished, as prescribed by this 
item, and measured as provided under "Measurement", will be paid for at the 
unit prices bid for "Asphalt" and "Fabric Underseal". which 
price shall each be full compensation for cleaning and preparing the existing 
pavement; for furnishing, preparing, hauling and placing all materials, in­
cluding sand or crusher screenings; for all freight involved; for all manipula­
tion, including rolling and brooming and for all labor, tools, equipment and in­
cidentals necessary to complete the work. 

Where a seal coat is proposed, "Aggregate" and "Asphalt" for the seal coat will 
be measured and paid for under the Item, "Seal Coat". 

Where an asphaltic concrete pavement is proposed, "Aggregate" and "Asphalt" 
for the asphaltic concrete pavement will be measured and paid for under the 
appropriate asphaltic concrete pavement item. 

-. 
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.SPECIAL SPECIFICATION 

ITEM 3225 

HOT ASPHALT-RUBBER SEAL COAT 

1. DESCRIPTION. This item shall consist of a surface treatment composed of 
8 single application of a hot asphalt-rubber material covered with aggregate 
for sealing of new bases or eXisting pavements in accordance with these speci­
fications. 

Seal coats shall not be applied when the air temperature is below 70 F and is 
falling, but may be applied when the air temperature is above 65 F and is rising, 
the air temperature being taken in the shade and away from artificial heat. 

Hot asphalt-rubber material shall not be placed when general weather conditions, 
in the opinion of the Engineer, are not suitable. 

2. MATERIALS • 

(1) Asphaltic Materials. The asphaltic materials used shall be one or more of 
the materials preseribed in the Item, "Asphalts. Oils and Emulsions" f whichever 
are called for on plans • 

(2) Rubber. (Rubber Manufacturer to Certify) 

(a) Vulcanized Rubber. To be used in a mixture of asphalt. rubber and diluent. 
The rubber shall be ground tire rubber meeting f when tested by Test Method Tex-
200-F ,Part I, gradation as follows: 

Percent by Weisht 

Retained on No. 8 Sieve ... It •••••••••••••••••• 0 
Retained on No. 10 Sieve ....................• 0 - 2 
Retained on No. 30 Sieve •••••.••••••••••••••• 90 - 100 
Retained on No. 40 S leve .. \I •••••••••••••••••• 96 - 100 

The material shall be free from fabric, wire, cord or other contaminating ma­
terials except that up to 4'7. of a dusting material such as calcium carbonate may 
be ineluded to prevent the particles from sticking together. 11lerubber, irre­
spective of diameter, shall not be greater than 1/4 inch in length and shall not 
have a moisture content in eXCeSS of 2 pereent by weight. 

(b) Combined Vulcanized and Devulcanized Rubber. To be used in a mixture of 
asphalt, extender oU and rubber. 

The combined rubber shall be a mixture of ground tire rubber which is approxi­
mately 60% wlcanized rubber and 40'7. devulcanized rubber. Dewlcanizat10n to be 
detected by adding 40-50 grams of the rubber to • tight 6" .rubber mill. 'nle de­
wlclnized rubber will bond on themUlroll in one pISS and u.ually will be re­
tained on the mill roll. 
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The natural rubber content by ASTM C 297 of the combined rubber shall be a 
minimum of 30%. 

'!he gradation of the combined rubber when tested by Test Method Tex-200-F, 
Part I, shall be as follows: 

Pe~cent by Weight 

Retained on No. 8 Sieve ..................... 0 
Retained on No. 30 Sieve •••••.. " ....•••••.• 20 - 40 
Retained on No. 50 Sieve .••.••.•.•••.•..••. 60 - 85 
Retained on No. 100 Sieve ................... 85 - 100 

The combined rubber shall be free from fabric, wire, cord or other contami­
nating materials, except that up to 4% dusting agent such as calcium carbonate 
may be included to prevent the particles from·sticking together. 

(3) Diluent. The diluent shall have sn initial boiling point of not less than 
350 F when tested in accordance with ASTM Test Method D 86. 

(4) Extender Oil. The extender oil shall be 8 high-flash, resinous aromatic 
type which when mixed with the asphaltic material will result in a mixture with 
aft absolute viscosity of the blended materials of 600-2000 poises at 140F. 

(5) Aggregate. The aggregate used shall be of the type and grade or types snd 
,rades as noted on the plans and .elected from thole prescribed in the Items, 
"Aggregate for Surface Treatments (Class B)", "Aggregate for Surface Treatments 
(Precoated) (Class B)" or in the Item, "Aggregate for Surface Treatments (light-
weight)". ~) 

3. EQUIPMENT. 

(1) . Distributor. The distributor shall be self-propelled pressure type equipped 
with a separate power unit, distributing pump capable of pumping the specified 
material at the specified rate through the distributor tips, and equipment for 
beating the bituminous material. '!he distribution bar on the distributor shall 
be fully circulating with nipples and valves so constructed that they are bathed 
in the circulating asphalt to the extent that the nipples wUl not become partially 
plugged with congealing asphalt upon stand~ng, thereby causing preliminary streaked 
or irregular distribution of asphalt. Distributor equipment shall include a tachom­
eter, pressure gauges, volume measuring devices, and a thermometer for reading tem­
perature of tank contents. '!he spray bars on the distributor shall be controlled 
by a bootman riding at the rear of the distributor in such a position that opera­
tion of all .prays is in full view and accessible to him for controlling spray 
widths. The di.tributor shall be capable of adequately mixing the asphalt, oil, 
diluent aftd rubber and keeping the rubber in uniform luapension. The distributor 
may be equipped with an on boardlcale system capable of weighing its load within 
an accuracy of 0.4% of the load being weighed. 

The method and equipment for combining the rubber and asphalt ahall be so designed 
and accessible that the Engineer can readily determine the percentages, by weight, 
of each of the two materials being incorporated ifttq. the mixture. 
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(2) Aggregate Spreader. A self-propelled continuous-feed aggregate spreader 
wi 11 be used which wi 11 uniformly spread aggregate at the rate specified by 
the Engineer. 

(3) Rollers. Rolling equipment shall meet the gowrning specifications for 
the Item, "Rolling". 

(4) Broom. Broom shall be a rotary, self-propelled power broom for cleaning 
existing pavement surfaces. 

(5) Aggregate Heating System. The system for heating the cover aggregate shall 
be of the type that continually agitates the aggregate during heating and in 
which the temperature can be so controlled that the aggregate will not be injured 
in the necessary heating operations required to obtain the specified temperature. 
The burner, or combination of burners, and type of fuel used shall be such that in 
the process of heating the aggregate to the desired specified temperature, no 
residue from the fuel shall adhere to the heated aggregate. A continuous recording 
thermometer shall be provided which will indicate the temperature of the aggregate 
when it leaves the heating system. 

(6) Truck Scales. A set of standard platform truck scales, conforming to the Item, 
·'Weighing and Measuring Equipment" shall be placed at a location approved by the 
Engineer. '!be Engineer may waive this requirement if the distributor has adequate 
on board, calibrated scale system. 

4. CONSTRUCTION METHODS. The Contractor may use a mixture of asphalt, diluent 
and rubber or of asphalt, extender oil and combined rubber. 

(1) Mixture of Asphalt, Diluent (Optional) and Vulcanized Rubber. 

(a) Mixing. 

The temperature of the asphalt shall be between 350 F and 425 F during 
the addition of the rubber. The asphalt and rubber shall be carefully 
combined and mixed and reacted together ·fora period of time as required 
by the Engineer which shall be based on laboratory testing by the asphalt­
rubber supplier or State Department of Highways and Public Transportation. 
The temperature of the resulting asphalt-rubber mixture shall not be less 
than 325 F during the reaction period. 

If a job delay results after the full reaction has occurred, the asphalt­
rubber mixture may be allowed to cool but shall be slowly reheated to an 
acceptable spraying temperature just prior to application. However, be­
cause of possible polymer reversion when rubber is held for prolonged 
periods of high temperatures, the asphalt-rubber mixture- shall not be re­
heated to a temperature in excess of 350 F. 

The Contractor shall show proof that his equipment is capable of mixing the 
asphalt and rubber to achieve the required consistency, or demonstrate the 
ability to achieve this consistency by placing a test section at ~ location 
acceptable to the Engineer. 

The proportions of the two materials, by weight, shall be 751., plus or minus 2'7., 
asphalt and 25%, plus or minus 2%, ground vulcanized rubber. After the mix reaches 
the proper consistency described in (a) ''Mixing'' above, the mix may be diluted. 
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The amount of diluent used may be up to 7~%, by volume, of the hot asphalt­
rubber composition a9 required for adjusting viscosity for spraying or better 
f!wetting" of the cover aggregate. 

(b) Prime Coat. Prior to applying the hot asphalt-rubber treatment on a 
base course, the surface to be sealed shall receivE' a prime coat, unless other­
wise directed by the Engineer, applied and paid for as a separate item con­
forming to the requirements of the Item, "Prime Coat". 

(c) Tack Coat. Unless otherwise directed by the Engineer, prior to applying 
the hot asphalt-rubber treatment on an existing wearing surface, a tack coat 
shall be applied. The tack coat, if used, shall not be paid for separately 
but shall be considered subsidiary to the various bid items. 

(d) Spreading. Hot asphalt-rubber mixture shall be applied on the approved 
prepared surface with specified self-propelled pressure distributor so operated 
as to distribute the material in the quantity specified, evenly and smoothly, 
under a pressure necessary for proper distribution. 

Hot asphalt-rubber material may be applied in a width not to exceed 13 feet, 
or as shown on the plans, but may be reduced if uniformity of distribution is 
not achieved. No traffic or hauling will be permitted over the freshly applied 
hot asphalt-rubber material. Hot asphalt-rubber material shall not be applied 
until immediate covering with aggregate at the proper temperature is assured. 
Paper or other suitable material shall be used to prevent overlapping of trans­
verse joints. 

Where specified on the plans, the cover aggregate shall be preheated to 
a temperature between 250 and 350 F. Canvas or similar covers that completely 
eover each load shall be used to minimize temperature drop of the exposed cover 
aggregate, if directed by the Engineer. 

Aggregate shall be immediately and uniformly applied and spread by the specified 
self-propelled continuous feed aggregate spreader, unless otherwise shown on the 
plans or authorized by the Engineer in writing. The aggregate shall be applied 
at the approximate rates indicated on the plans and as directed by the Engineer. 

The Contractor shall be responsible for the maintenanc~ of the surface until the 
work is accepted by the Engineer. 

The entire surface shall be broomed, bladed or raked as required by the Engineer 
and ahali be thoroughly rolled with the type or types of rollers speCified on the 
plans. 

All storage tanks, piping, retorts, booster tanks and distributors used in storing 
or handling asphaltic material shall be kept clean and in good Operat1ngcondition 
at all times, and they shall be operated in such manner that there will be no con­
tamination of the asphaltic materials with foreign materials. It shall be the re­
sponsibility of the Contractor to provide and maintain in good working order a 
recording thermometer at the storage heating unit at all times. the Engineer will 
select the temperature of application based on the temperature-viscosity relation­
ship that will permit application of the asphalt within the ltmits recommended in 
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the Item, "Asphalts, Oils and Emulsions". 

(2) Mixture of Asphalt, Extender Oil and Combined Rubber. 

(a) Mixing. 

The proportions of the asphalt and rubber by weight, sha1l be 78%, plus or minus 
2%, asphalt (including extender oil) and 22%, plus or minus 2%,rubber. The as­
phalt and extender oil shall be combined and heated to a temperature of not less 
than 400 F. The proportions of the asphalt and extender oil shall be that which 
will result in a blend of materials with an absolute viscosity of 600-2000 poises 
at 140 F, when sampled and tested in accordance with Test Method Tex-S28-C. 

After the asphalt and extender oil have reached the proper consistency, the com­
bined rubber shall be added and thoroughly mixed. 

The Contractor shall show proof that his equipment is capable of mixing the as­
phalt and rubber to achieve the required consistency, or demonstrate the ability 
to achieve this consistency by placing a test section at a location acceptable 
to the Engineer. 

(b) Prime Coat. Prior to applying the hot asphalt-rubber treatment on a base 
course. the surface to be sealed ahall receive a prime coat, unless otherwise 
directed by the Engineer, applied and paid for asaaeparate item conforming to 
the Item, "Prime Coat". 

(c) Tack Coat. Unless otherwise directed by tne Engineer, prior to applying 
the hot asphalt-rubber treatment on an existing wearing surface, a tack coat 
shall beappUed. The tack coat, if used, shall not be paid for directly but 
shall be considered subsidiary to the various bid items. 

(d) Spreadins. Hot asphalt-rubber mixture shall be applied at a temperature 
between 375 F and 425 F on the approved prepared surface with specified self­
propelled pressure distributor so operated as to distribute the material in the 
quant1tyspec1fied, evenly and IImoothly, under 8 pressure necessary for proper 
distribution. 

Hot asphalt-rubber material may be applied in a width not to exceed 13 feet, or 
as shown on the plans, but may be reduced if uniformity of distribution is not 
achieved. No traffic or hauling will be permitted over the freshly applied hot 
asphalt-rubber material. Rot asphalt-rubber material shall not be applied until 
immediate covering with aggregate at the proper temperature is assured. 

Paper or other suitable material shall be used to prevent overlapping of trans­
verse joints. 

Where specified dn the plans, the cover aggregate shall be preheated to a tem­
perature between 250 and 350 F. Canvas or similar covers that completely cover 
each load shall be used to minimize temperature drop of the exposed cover ag­
gregate, if directed by the Engineer. 

Aggregate shall be immediately and uniformly applied and spread by the specified 
self-propelled continuous feed aggregate spreader, unless otherwise shown on the 
plans or authorized by the Engineer in writing. The aggregate shall be applied 
at the approximate rates indicated on the plans and as directed by the Engineer. 
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The Contractor shall be responsible for the maintenance of the surface until the 
work is accepted by the Engineer. 

"!he entire surface shall be broomed, bladed or raked as required by the Engineer 
and shall be thoroughly and slowly rolled with type or types of rollers specified 
on the planl3. 

All storage tanks, piping, retorts, booster tanks and distributors used in storing 
or handling asphaltic materials shall be kept clean and in good operating condi-

"tion at all times, and they shall be operated in such manner that there will bf" 
no contamination of the asphaltic materials with foreign materials. It shall be 
the responsibility of the Contractor to provide and maintain in good working order 
a recording thermometer at the storage heating unit at all times. 

5. MEASUREMENT. Hot asphalt-rubber mixture will be measured by the ton of 2,000 
pounds, including asphalt, rubber and diluent (or extender oil); weighed upon com­

-pletfon of the mixing and just prior to delivery to the point of application, and 
tared immediately after application. If the distributor is equipped with on board 
Icales the weighing will be immediately before and after each application. 

Aggregate will be measured by the cubic yard in vehicles as applied on the road. 

Rolling of the type .pecified on the plane, performed as required by the Engineer, 
will be measured by the actual hours such rollihg equipment worke. 

6. PAYMENT. The work performed and materials furnished a8 prescribed by this " .. 
item and measured" as provided under '~asurement" will be paid for at the unit 
prices bid for ''Hot Asphalt-R.ubber" and "Aggregate" of the cla8s, type aDd grade 
Ipecified, which prices thall be full compensation for cleaning the existing 4( 

turface; for furnishing III materials and freight involved; for all beating, aix­
ing, hauling lind placing all materials including tack coat aDd for all unipula­
tiona, labor, tools, equipment and incidentals, ineluding teat sections. Dece •• ary 
to complete the work except rolling and prime coat. 

All rolling performed 8S required will be measured and paid for in accordance 
with the proviSions loverning the Item, "Rolling". 

1'he prime coat will be measured and paid for in accordance with tbe provisions 
lovemins the Item, "Prime COlt". 

\ 
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