Q

US.Department
of Transportation

Federal Highway
Administration

Demonstration Projects
Program

3 ' 4
- A

-

Demonstration Proj-ect No. 55

Asphalt Emulsions for

Highway Construction
Erath County, Texas

FOR LG

RE""«RN ?"" TEX AS S5
' o mx 51 ( ?l'." :'5’;-;...'“
Ahw D-iCR

=
IR

it ONLY
' .PT -+
’x 78763

aiiraltedd
T e Vb < ]
L te .".fﬁ(',l‘(ﬂ/u

EhL L e . /
CAil DS S SR IR -
bl PN wamsiansmisigs olooaim

el B raV. T % {k NI
»,:,\‘5 2 Hadt ® A5 R A b @
PLA LM ?‘i FE0A T

PP Ay W TR AP Y3y e
RETURN TQ 154> SOHEBT

o s AANF sy oA WIS WAy vy e g
ha & BOX 50 2 FESTIN, e K FHIES
R TY: )
S IR

FHWA-DP-55-2 Initial Report

January 1982



NOTICE

This document is disseminated under the sponsorship
of the Department of Transportation. The United States

Government assumes no liability for the contents or use
thereof.

Additional copies may be obtained by contacting:
Federal Highway Administration
Demonstration Projects Division
1000 North Glebe Road
Arlington, Virginia 22201

Telephone: 703=557-0522



Technical Report Documentation Page

1. Report No. 2. Government Accession No. 3. Recipient's Catalog No.
FHWA-DP-55-2
4. Title and Subtitle 5. Report Date
. October 1980
- Placement and Evaluation of a Seal Coat Using 6. Performing Organization Code

~.Emulsified Asphalt--Initial Report

8. Performing Organization Report No.

7. Author's)
Fred E. Atnip - Jon P. Underwood - 543-1
9. Performing Organization Name and Address 10.7 Work Unit No. (TRAIS)
Texas State Department of Highways
and Public Transportation 11. Contract or Grant No.
Box 5051 DTFH71-80-55-TX-02
Aust'in’ Texas 78763 13. Type of Report and Period Covered
12. Sponsoring Agency Name and Address Inter“im
Federal Highway Administration July 1980 - October 1980
?emonstration Projects Division = o e——
000 North Glebe Road Hnp g pdeney ect
Arlington, VA 22201 HDP-15 (Region 15)

15. Supplementary Notes

State Study No. 1-2D-80-543

16. Abstract

Increased concern for the environment and spiraling prices for petroleum products
have brought about increased interest in the use of emuisified asphalts in

highway construction. This emphasis has been placed primarily in the construction
of chip seals using emulsions. In order to_assess design and construction
procedures, as well as roadway performance, an experimental emulsified asphait
seal coat was placed in Texas. The material selected for the chip seal was a
CRS-2 emulsified asphalt with a design rate of emulsion at .35 - .40 ga]./ydz.

The aggregate was Type B, Grade 4A, at a coverage rate of 1 yd.3/110-120 yd. of
surface. This report describes the construction procedures, material costs,
energy consumption and savings, and performance of the section to date. |

17. Key Words 18. Distribution Statement

Emulsified asphalt
Seal Coat

Chip Seal

Energy

19. Security Classif. (of this report) 20. Security Classif. (of this page) 21. No. of Pages | 22, Price

Unclassified Unclassified 17

Form DOT F 1700.7 (8-72) Reproduction of completed page authorized




Placement and Evaluation of a
Seal Coat Using Emulsified Aspahit -
Initial Report

FM 2157, Control 1990-1
Erath County, Texas

Report No. 543-1

by

Fred E. Atrip
Senior Resident Engineer
District 2

and
Jon Underwood

Senior Research Engineer
Transportation Planning Division

Texas State Department of
Highways and Public Transportation

in cooperation with
Federal Highway Administration

Region 15

Demonstration Study 1-2D-80-543
"Placement and Evaluation of a Seal
Coat Using Emulsified Asphalt"

October, 1980



Introduction:

The use of asphalt emulsion in the highway industry is a technology that
has been available to the highway engineer for many years. But because the
price of asphalt was cheap, many engineers felt quality was improved using AC'se
AC's and cutbacks could successfully be used in colder weather, and little or
no concern was felt for the environment, asphalt emulsion has not gained
widespread use.

Increased concern for the environment and spiraling prices for petroleum
products have brought about increased interest in the use of emulsified asphalts
in highway construction. This emphasis has been placed primarily in the
construction of chip seals using emulsions.

In order to assess design and construction procedures, as well as roadway
performance, an experimental section was placed in Texas. This section was
placed by Texas State Department of Highways and Public Transportation mainten-
ance personnel in conjunction with the Federal Highway Administration, Demonstra-
tion Projects Divfsion, Region 15. This demonstration project was placed in
Texas Highway District 2.

Preliminary Investigation:

This demonstration project is located on FM 2157 in the mid-eastern part of
Erath County at a point from 2.09 miles east of US 281 to 0.4 miles west of the
Erath-Hood County 1ine, for a length of 12.29 miles. The average daily traffic
on this experimental section, as of May 13, 1980, varies from 260 to 344 vehicles
per day. This roadway has a very small percentage of trucks and a posted speed
Timit of 55 mph. This experimental section is a rural Farm to Market Highway with

two 10-foot lanes, a maximum curvature of 6°00' and a maximum gradient of 5.98%.



The construction on this project consisted of three stages§ the first stage

was built in 1955 and consisted of 1.8 miles. The second stage was built in
1957 and had a length of 6.74 miles. The third stage was built in 1966 for

a length of 3.75 miles. The base course is a pit-run caliche-type material,
approximately 6 inches thick in good condition except for the failures indicated
on the strip map in Appendix A.

The original surface was predominately free of excess asphalt and had a
smooth texture. A number of level-ups had been applied to the surface at
various locations as shown on the strip map in Appendix A.

The relatively low traffic volume on this roadway has helped keep accident
statistics low. Accident information for the past year indicate two accidents
occurred on this roadway with one of them occurring when the pavement was wet.
The average skid number over this section of roadway prior to resurfacing was
35. This measurement was taken with a Tocked-wheel skid test trailer conforming
to ASTM E-274.

The annual snowfall is 2.34 inches. The average relative humidity is 56%,
and the annual rainfall is 28.9 inches averaged over the past 66 years. The
average &nnual temperature is 64°F.

The drainage structures of concrete box construction are designed on a 5-year
frequency and the pipe structures are designed on a 2-year frequency. The pave-
ment has a design slope of %"/ft. and a ditch depth of 1.5 ft. to 2.0 ft.

Design Criteria/Procedures:

The objective of this surface treatment or chip seal was to seal the existing
surface and to provide improved skid resistance. The material selected for use was

a CRS-2 emulsified asphalt.



The design rate of emulsion application was determined to be 0.35 to 0.40
gal./sq.yd. The Type B, Grade 4A aggregate was used at a coverége rate of
one cubic yard of aggregate/110 to 120 square yards of surface area. The
Type B, Grade 4A Timestone aggregate met the following specification Timits:

Percent by Weight

Retained on 5/8" sieve ....veivveevnnnnnnn, 0
Retained on 1/2" sieve ..cvovivevnnnranenns 0-2
Retained on 3/8" sieve ......ccvveevnconnns 20-45
Retained on No. 4 sieve ...covvvennnnonnnns 95-100
Retained on No. 10 sieve ..ovvvnvevennacnnn 99-100

The emulsified asphalt analyses revealed the following results:

Average residual asphalt content ......... 67.5%
Viscosity at 122%F ..vvinrniiiinnennnnn.. 274.5 sec.
Demuisibility voveevvrrienereeeeonennennnn. 90%
Penetration (5 sec. @ 77°F) .............. 152.5
Percent solvent ....cviiiiinienennnannnnn 0.0

The source of the asphalt was Riffe Petroleum Co., Arlington, Texas. Since this
job was done by state maintenance forces, there was no formal traffic control plan.
Traffic was controliled by flagmen on each end. After each shot and the completion
of each rolling operation, the flagman moved his operations to the beginning of the
next shot. The lead flagman was stationed each time at the end of every emulsion
shot.

The standard specifications of the Texas State Department of Highways and
Public Transportation controlled the materials and construction of this ex-
perimental project with the exception of the modified aggregate gradation listed

earlier.



Construction Criteria/Procedure:

Prior to the placement of the emulsified asphalt seal, an asphaltic
concrete level-up was placed at all necessary locations as shown on the strip
map in Appendix A. A rotary-power broom was used to sweep the surface of the
entire job prior to application of the seal coat.

The construction of this experimental project began at 9:00 a.m. on
July 29, 1980. The weather was hot with a light breeze. The pavement
temperature at 9:00 a.m. was 100°F, and at 2:00 p.m., 120°F. The next day,

July 30, the weather conditions were the same as the preceding day and the
roadway temperature was 104°F at 10:00 a.m. and 122°F at 3:00 p.m. The
emulsified asphalt was applied at an average temperature of 155°F and at an
avérage,rate of 0.359 gallons per square yard. The distributor used was a
Rosco, Model No. RRE, Serial No. FD100418H, using No. 2 nozzles at a box
height of ten inches. The emulsion was evenly applied across each lane.

The aggregate spreader was a Flaherty Model K, Serial No. 2271. The
aggregate was spread at a rate of 1 c.y./115 square yards of surface area.

Prior to spreading the aggregate, the stockpiles were moistened with water.

For the entire project the emulsion was allowed to break prior to the applica-
tion of the aggregate with the exception of approximately 25,000 ft. On this
portion of the project, the aggregate was placed directly behind the distribﬁtor
prior to the break of the emulsion. These two times of aggregate placement were

to allow a side by side comparison of the two different times. See Appendix B.
The seal coat was applied to one half of the roadway for the entire length of

the project then the remaining one half was sealed. Two 9-wheel SP-3000 pneumatic
roll-o-pactors manufactured by Bros Division of American Hoist & Derrick were used

on this project.



They were equipped with 10-ply tires at a pressure of 60 psi. Each had

a maximum wheel load of 3,000 pounds which produces a ground contact area

of 46 square inches and a ground contact pressure of 65 pounds per square

inch. The rolling was continuous during the time the seal was applied.
A11 equipment used on this project was the property of the Texas

State Department of Highways and Public Transportation and was in good

operating condition.

Cost of Material:

As previously stated, the material used was a CRS-2 emulsified
asphalt. A total of 54,300 gallons was used over an area of 151,385
square yards for an average rate of 0.359 gallons per square yard. The
cost of the emulsion was $147.32 per ton delivered to the project. This
converts to approximately $0.22 per square yard. The cost of an alternate
material (asphalt cutbacks) was not available fof this project.

If AC asphalt had been used for this project, a rate of 0.30 gallons/
sq. yd. as compared to 0.36 gallons/sq.yd. for the emulsion would have been
sufficient for this type of seal.

Energy Consumption:

The total fuel used over the two-day period during construction was
approximately 700 gallons of gasoline, 30 gallons of diesel and 320 gallons
of kerosene.

The following equipment was used on the project:

7 aggregate haul trucks |
1 aggregate spreader

1 aggregate loader

1 aggregate spot truck

1 paper joint truck



1 rotary broom 2 pneumatic rollers

2 booster trucks 1 water truck

1 asphalt distributor 1 equipment haul truck

1 asphalt heater 6 pickups

1 asphalt pump
The energy calculations in Appendix C assume the same amount of fuel was
used in the emulsion seal as would be used in a cut-back seal except for
the additional fuel necessary to fuel the heaters for the elevated temper—

ature of the cutback asphalt.

Environmental Considerations:

Since the Tocation of this project is in a rural ranching area, there
are no known environmental regulations for using asphalt emulsions or any
other type of asphalt.

The air quality, as related to HC emission, was not considered applicable
to this project. The effect of Tower application temperatures for emulsion
in relation to environmental considerations was found to be negligible.
Results:

This experimental emulsified seal coat is performing excellently and
further results will be reported annually in order to further assess its

performance.
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Forws 187
DAILY ROAD REPORT—ASPHALT Demo Study
State FM 2157 1-2D-80-543
Erash County. Control No. 1990 sec. .1 Job F.A.P.No.
Type . CRS=2 . SEal Coat ______ Contractor Depfta Hwys. & Pub, Trans. __ pate 7-30-80
MATERIALS—--RECEIVED
R. R. CAR NO. HATERIAL HET WT. LAB. REP. AMOUNT R. R. CAR HO. MATERIAL HET WT. LAB. REP, AMBUNT
ASPHALT APPLICATION
GENERAL ABPHALT
¥. CRSE.| DIST. LENGTH LENGTH WIDTH AREA R. R, CAR GALS. GALS. NET TEMP, GALS./
3 Ho. | NO. ST A. to 8TA. FT. FT. s.Y. |Lane Ne, cY START END GALS. o F, s. ¥,
g1l 11 1750480 768480 1800 11/2200 || Rt 18 | 1550{ 750| 800| 160 164
131 131 |768+80 752+00 1680] 1011867 | Lt 18 750/ 150] 600 160 {.321
2 111 1752400 714400 3800 10146272 s 36 1.1550; 23011320 160 1.313
i 1 1 714400 676400 3RQ0) 1014222 1|7 A6 1 1550 2001 1350/ 160 1,320
& 1 1 676400 G4LO400 36001 1014000 1" 36 115500 120! 1430/ 160 {.358
3 1 1 640400 604400 36001 101400 " 36 1 15500 150 1400] 155 |, 350
i1 le04400 594+00 10000 3I011331% % 12 500 20 4300 155 1.387
1 1 5394+00 570450 2350 10126311 " 2.4 1330 3501 980 155 1,373
? 141 1570+50 5346+00 36501 1014056 " 36 L 15501 1301 14201 150 1,350
? 1 03 1534400 202400 312000 3103556 || " 36 1 1420 2001 12200 150 |, 343
1 1 502400 470400 3200 1013556 o 30 1380 2300 31500 150 1,323
1 11 1470400 634400 36000 1606|4000 [ " 36 1500 701 31430 155 1,358
1 13 14634400 406400 28000 10033311 % 30 1 1170 150! 1020{ 155 {.328
1 1 406400 376400 3000 1i0l3333 1 " 36 1270 1200 11500 155 1,345
1 1 376400 3546400 32400 10013556 |." 36 133G 100 12300 150 1,346
1 1 1464400 316434 27166 10130723 | " 30 145 3001 11500 155 1,374
101 1 3316+34 280400 36340 104038 " 36 1153 2000 13301 155 1,329
1 |1 )280+00 257400 3300| 10)3667 || © 36 | 1420{ 270] 1150 150 |.314
AGGREGATE SURMMARY OF DAYS WORK
wree of Aggregste 1st Course ASPHALT BLADING | ROLLING
wurce of Aggregats 2nd Course 18T COrnse GALLONS SQ. YIS, HOURS HOURS
.urce of Aggregsate 3rd Course PREY. REPORT
2te Aggregate Applied 1st Courss TilIS REPORT
ite Aggregante Applied Ind Courss TO DATIE
ite Aggregets Applied 8rd Course ”,\\n RATE pals, per. S. Y.
ASPHALT END COURSE
ares of Asphalt lat Application PREV. REPORT
-urce of Asphalt £nd Application THIS REPORT
-urce of Asphalt 8rd Appllcation TO DATE
me Work Began: AV. RATHE pals, per. 800Y.
me of Last Application: IR COURSE
me Work Finlshed: PREV. REPORT
agons for Time Loss: THIS REPORT
TO DATE
AV. RATE 7 gals, per. S0Y.
TOTALS
marks:
ISTRUCTIONS: MAKE TWO COPIES, ONE FOR DISTRICT OFFICE AND ONE i o
OR RESIDENT ENGINEER. TO BE PREPARED DAILY AND SUBKITTED ii o 7 2
T LEAST ONCE EACH WEEK. Y i [t sige o Report No. .5 ..
11 Imspector Page 1 of 2
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Form 187 Demo Study
DAILY ROAD REPORT—ASPHALT L 5457 1-2D-80-5413
Erath County.  gml® 1 no 1990 g0 1 Job F.A.P.No. . __
Type CRS=-2 Seal Coat Contractor .Depte Hwys, & Pub, Trans, pate __7-30-80
MATERIALS—RECEIVED
R. R. CAR NO, MATERIAL RET WT. LAB, REP, AMOUNT R. R. CAR NO. MATERIAL NET WT. LAB. REP. AMOUNT
ASPHALT APPLICATION
GENERAL ABPHALT
°F. CRSE.| DIST. LENGTH LENGTH WIDTH AREA R. R. CAR GALS. GALS, NET TEMP, GALS./
9. ¥0. NG, 8TA. to BTA. FY. FY. s. V. KO. START EHD GALS. dF. S.Y.
1 ]l 11247400 212+00 3560 |10 [3889 || Lt 36 | 1550 250| 1300] 155 [. 332
:t |1 {1 1212400 174400 3800 |10 [4222 || " 36 | 1500/ 100] 1400; 150 |, 332
3 11 |1 1174400 142400 3200 [10 {3556 || " 30 | 1320; 170] 1150] 150 |. 323
4 1 |1 [142400 120+00 2200 |10 |2444 || ™ 24 | 1500 600] 900 I50 [. 368
&
¢ 684
ki
)
¢
1
H
H
i
i
AGGREGATE Ty R Cr 4A SUMMARY OF DAYS WORK 13
aurce of Aggregate 1st Course Zack Burkett ASPHALT BLADING | ROLLING
ource of Aggregats 3nd Course ¢y ah agy Ty . 1ST COURSE GALLONS sQ. YDS. HOURS HOURS
>urce of Aggregate srd Course . PREV. REPORT | 28 990/77,095 18,0
ate Aggrogate Applied 1st Course THIS REPORT 25 N 310 7 4 N 290 16 B 0
ate Aggregate Applied 3nd Course TO -DATE 54 ,3001151 . 385 34,0
ate Aggregate Applled 3rd Course AV. RATE « 359 gals. per. S. Y.
ASPHALT C. R. Sl 11 ZND COURSE
rurce of Asphalt Ist Application Riffe Petroleum Co. PREV. REPORT
>urce of Asphalt 3nd Application Ayrylineoton, Tx, THIS REPORT
>urce of Asphalt 3rd Application TO DATE
:me Work Began: R:45 AM AV. RATE gals. per. S. Y.
ime of Last Application: LabS PM 3RD COURSE
ime Work Finished: LehS PM PREV. REPORT
sazons for Time Loes: THIS REPORT
TO DATE
AV. RATE / gals. per. 8. Y.
TotaLs [ 54,300 151,385

34,0

NIATKS:

104° gurface temp at 10:00 AM

122° surface temp at 3:00 PM

Sta 208400 to 750400 Rt side only Not time asph, to brake,

NSTRUCTIONS: MAKE TWO COPIES, ONE FOR DISTRICT OFFICE AND ONE
OR RESIDENT ENGINEER. TO BE PREPARED DAILY AND SUBMITTED
T LEAST ONCE EACH WEEK.

12

i

S

Insgbctor

~ / !
i3 Xné*q 15 .~ Report No, 2&_E£_n a
Page 2 of 2
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EHorm 187
Demo Study
h DAILY ROAD REPORT—ASPHALT ., . ., 1-2Do80-543
Erat County.  Goitoine. 1990 e 1 job F.AP.No.
rype _....CRS=2 Seal Coat Contractor _.Depts. Hwys & Pub, Trans. Date 1-29-~80
MATERIALS—RECEIVED
k. R. CAR NO. MATERIAL MNET WT. LAB. REP. AMGUNT R. R. CAR NO. MATERIAL NET WT., LAB. REP. AMOUNT
ASPHALT APPLICATION
GENERAL d ASPHALT
F. CRSE.[ DIST. LENGTH LENGTH WIDTH AREA R. R. CAR GALS, GALS. NET TEWMP, GALS./
3. KO. | NO. STA. to 8TA. FT. FT. sv. |[Lane Wo. CY START END GALS. o F. S. Y.
i 1111120+00 149+00 2900 | 11 | 3544 Rt 36 [1550 | 300 [1250 | 1501.353
2 1 111149400 178400 2900 | 11 | 3544 " 32 |[1550 50 |1500 | 150,423
5 111 1{178+4+00 207+00 2900 | 11 | 354410 " 32 11550 15011400 150! .395
4 11311 207+00 238+00 3100 | 1113789 " 36 11550 50 115001 150! .396
I 11 11 238+00 268+50 3050 { 11| 3728 " 36 11550 50115001 155{.402
é 1111 268+50 288400 1950 | 1112383, 28 11000 10014 900! 1551.378
! 10 1] 288+00 314400 2600 | 311 [ 3178 " 30 1350 10011250 150{ .393
1.1 11 314400 338450 2450 1 11 1 2994 " 30 112201 1001120 150! .374
1! 1 338450 370400 3150 | 11 1 38504 " 36 (15500 100 (14501 155{ .377
11311 370400 402400 3200 1 11 | 39 " 42 1550 80114701 1601 ,376
1) 1. 402400 434400 3200 1113911 " 42 1315501 120114304 160 .366
141 434400 466400 3200 11 3911 " 42 1550 80 11470 155] . 376
11 1) 466400 476400 1000 11 1222 b 12 620 70 | 550 150! 450
1 1! 476400 508400 3200 11 3911 " 42 1550 5011500 160] . 384
11} 508400 540400 3200 | 11 [ 39114 " 42 1155041 10011450} 160|,371
11 1) 340400 572400 3200 | 11 1 39 " 42 11550 70 {1480 | 160] . 378
11 1] 572400 604+00 3200 { 114 39311 " 42 11600 ]| 180 |1420| 155,363
1| 1] 604+00 632400 2800 | 11| 3422} " 36 (1380 80 {1300| 155|.380
AGGREGATE SUMMARY OF DAYS WORK
rarce of Aggregate 1st Course ASPHALT BLADING | ROLLING
surce of Aggregsate Ind Course 18T COURSE GALLONS SQ. YDS. HOURS HOURS
yurce of Aggregate ird Course PREV. REPORT
ate Aggrogate Applied lst Course THIS REPORT
1te Aggregate Applied 2nd Course TO DATE -
ite Aggregste Applied 8rd Course AV. RATE gals. per. S. Y.
ASPHALT ZNI} COURSE
wurce of Asphalt ist Application PREV. REPORT
urce of Asphalt 2nd Application THIS REPORT
urce of Asphalt 3r4 Application TO DATE
me Work Began: AV. RATE gals. per. 5. Y.
me of Last Application: 3RD COURSE
me Work Finished: PREV. REPORT
sasona for Time Lous: THIS REPORT
TO DATE
AV. RATE gals. per. 8. Y.
TOTALS
smarks:
_!STRUCTIONS: MAKE TWO COPIES, ONE FOR DISTRICT OFFICE AND ONE / R / s
OR RESIDENT ENGINEER. TO BE PREPARED DAILY AND SUBMITTED ) ! - 1
I LEAST ONCE EACH WEEK. /{gﬁ_kﬂé 1 < /y{t.-m 5l ~~»-Report No. ..
< Inspector
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form 187
) e Demo Study
DAILY ROAD REPORT—ASPHALT FM 2157 1-2D-80-543
Erath County. g?ntterol No. . 1990 sec. .1 gob_.__._ _F. AP No. . .____
ypo ..CRS=2 _____Seal Coat __________ Conmtractor Depta. Hwys. & Pub, Trans, Date ,‘_,__Z:__Z"?_‘_‘_ﬁg__
MATERIALS—RECEIVED
R. R. CAR 0. HRATERIAL NET WY, LAB. REP. AMOURNT #. R. CAR BO. MATERIAL HET WT, LAB. REP, AROUNT
ASPHALT APPLICATION
GENERAL ABPHALT
A S TV e+ A B 52 T ol oy | st | B | eas. | SE | SR
111632400 656+00 |2400 | 11 | 2933 Rt 30 [1300 | 280 [1020 | 155],348
L1 11656400 688+00 3200 | 11 (3911 " 36 {1520 | 200 {1320 150].338
11 ] 688+00 718+00 |3000 | 11 | 3667 " 36 |1480 | 150 [1330 | 150].363
1 1] 718400 750+80 13280 | 11 | 4009 42 1400 | 20 |1380| 155|344
782
AGOREGATE Ty B Cr &4A SUMMARY OF DAYS WORK 213
urce of Aggregate ist Course Zack Burkett ASPHALT BLADING | ROLLING
wreo of Aggregate 3nd CourneGrah M Tex B IST COURSE GALLONS 5Q. YDS. HOURS HOURS
urce of Aggregate 3rd Course PREV. REPORT a 0 0
o Aggregate Applled ist Course THIS REPORT 28,990 77,095 18,0
1te Aggregate Applled Ind Course TO DATE 28,990 77, 095 18 .0
ite Aggregats Applled 8rd Course AV, RATE 1376 pals, per. S0 Y.
ASPHALT CeR¢Ss 1L ZND COURSH
urce of Asphalt ist Application RiF fe Petrolsum (o PREV. REPORT
'urce of Asphalt 8nd Application Arlington, Tex, THIS REPORT
urce of Asphglt grd Application TO DATE
me Work Began: 8§:30 AM AV. RATE gals. per. S ¥,
me of Last Application: 5:00 PM BREO COUVRSE
ma Work Finished: 5930 PM PREV. REPORT
sagons for Time Loss: THIS REPORT
TO DATE
AV. RATE / wals. per. S Y.
rorats | 28,990 77,095 i8.0
smurks: 100Y Surface at 9:0U AH
1707 Surface at Z:00 PH
NSTRUCTIONS: MAKE TWO COPIES, ONE FOR DISTRICT OFFICE AND ONE : i
OR RESIDENT ENGINEER TO BE PREFARED DAILY AND SUBMITTED % /, A = L - 7Lv 1
e ta o £ 2ii4/ %~ Report No. ... 5. ...
N Ingpector age Z of 2
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Energy Requirements for Emulsion Seal

Energy Required to Produce Asphalt:

54,300 gal. x .67 x 2550 btu/gal. = 9.0953 x 107 btu

Energy Required to Produce Emulsion:

54,300 gal. x 2715 btu/gal. = 1.4742 X 108 btu
Fuel Used on Job:
700 gal. gasoline x 125,000 btu/gal. = 8.75 x 107 btu

30 gal. diesel x 139,000 btu/gal. = 4.17 x 10% btu

320 gal. kerosene x 135,000 btu/gal. = 4.32 x 10’ btu

Total Energy requirement for Emulsion Seal:
3.7324 x 10% btu

2985.9 equiv. gal. gasoline

Energy Requirements for Cutback Seal

*Assume cutback used to be RC-2, no other changes made from emulsion seal
Energy required to produce cutback asphalt:
54,300 gal. x 58,800 btu/gal.** = 3.1928 x 107 bty

Fuel wsage assumed to be the same:

gasoline 8.75 x 107 btu
diesel 4.17 x 108 btu
kerosene 4,32 x 107 btu

Additional btu's necessary to elevate heat of cutback to shoot temperatures:

300 btu/gal. x 54,300 gal. = 1.629 x 107 btu
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***Energy required to dry aggregate:
to operate dryer
1722 ton x 4780 btu/ton = 8.2312 x 10° btu
aggregate drying assuming 5% water
1722 ton x 1.4 x 105btu/ton = 2.4108 x 108 btu
Total Energy requirement for cutback seal:
3.5933 x 107 btu
Equiv. gal. of gasoline = 28,746 gal.
Total energy requirement for cutback seal if aggregate drying not included =
3.344 x 10° btu
Equiv. gal. of gasoline = 26,752 gal.
**The 58,800 btu/gal. also includes the energy in the solvent.

***This procedure is not normally performed in Texas.

Theoretical net savings in energy reported in equivalent gallons of gasoline:
Total energy requirement for
cutback seal: 3.5933 x 107 btu

Total energy requirement for

emulsion seal: 3.7324 x 108 btu
Energy saved 3.2201 x 107 bty
Equivalent gallons of gasoline 25,760

Total energy requirements for cutback seal as

normally done in Texas: 3.344 x 109 btu
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Total energy requirement

8
for emulsion seal: 3.7324 x 107 btu
Energy saved 2.9708 x 109 btu
Equivalent gallons of gasoline 23,766

Gallons of petroleum distillates required:
Emulsion - 0
Cutback - 16,290
Gallon of petroleum distillates saved:
16,290
Energy saved by elimination of aggregate drying operation:
2.4931 x 108 btu

Equivalent gallons of gasoline:

1994.5
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