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EXPERIENCE OF DISTRICT 11 IN THE USE

OF PLANT MIX SEAL COURSES

Introduction.

In an effort to improve the skid resistance characteristics
of pavement surfaces, personnel of District 11 initiated a
search -of available literature to learn of possible construction
procedures and various materials that would assist in alleviating
the problem of "slick pavements".

A construction procedure that appeared to offer a solution
to the problem was the plant mix seal, which might also be
referred to as an open;graded asphaltic concrete surface. It
was learned that a number of western states have utilized this
 procedure on various sections requiring remedial surfacing. The
study indicated that the plant mix seal served to provide the
pavement structure with a durable, uniform, skid resistant surface

that was open-textured which lowered the potential to hydroplaning.

Test Section.

Following the literature research, a decision was reached
to construct a test section in order to learn more of the construction
operations and observe the performance of the plant mix seal.
Location of the test section was on U.S. 59 approximately 3 miles
north of Lufkin. This site was selected due to its proximity to

the District Office for observation and volume of traffic (11,500 ADT).



In considering various materials for the aggregates of the
test section, it was desirable to have durable and skid resistant
characteristics; and yet, be readily available economically to
this area. Due to the limited funds available for the‘test section,
only three aggregates were selected for consideration.  In order
to evaluate the performance of each aggregate, it was decided that
a separate test section ofvapproximately 3,000 feet be constructed
for each material source represented in the test. To studylthe
effects of the lateral distribution of the traffic volume, it was
decided that the 3,000 foot test section should encompass both of
the southbound traffic lanes of U.S. 59.

Funds to fiﬁance the proposed project were obtained from
District Maintenance Budget.

Bids were received November 1, 1971, from local producers
and contractors to furnish asphalt aggregate mixtures conforming
to specified requirements. Bids were also received this date to
furnish various pieces‘of equipment thatwere considered necessary
to complete the work. Copies of the Invitation for Bids are
found on Pages 1 and L of the Appendix.

The work to construct the test section was awarded to Moore
Brothers Construction Company, Lufkin, Texas, since their bid

was the lowest of three submitted.

Materials.
Available funds limited the number of aggregates to three

types of materials; namely, trap rock, sandstone, and lightweight
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aggregate.

Trap rock is a crushed stone material from White's Mines,
Inc. The material is produced from their plant at Knippa,
Texas. Table 1 illustrates‘the gradation of the material used
in the project. Test data for the trap rock is found on Pages
5 and 6 of the Appendix. Located also in the Appendix on Pége
7 is a copy of data which was furnished by the materials supplier
for this material. Selection of this material was based on
previous performance of the aggregate in limestone rock asphalt
mixtures as being characterizgd as hard, durable and skid resistant.

In addition to the trap rock, crushed stone from the Blue
Mountain Pit of Fast Texas Stone Company was included for evaluation
in the test section. Gradation of this material is also depicted
in Table 1. It is noted from the gradation that the East Texas
Stone material is larger in size than the trap rock. The size of
the aggregates was a characteristic which was considered to merit
evaluation. Pages 8 and 9 of the Appendix are test data which
describe the physical characteristics of this aggregate. Past
pérformance as a skid resistant aggregate plus availability was
the basis for its selection.

The third material to be used in the study was a lightweight
aggregate. Source of this material was Texas Industries, Inc. of
Dallas, Texas. Gradation of the material is also found in Table 1.
Characteristics of the material are shown on Pages 10 and 11 of

the Appendix. The use of the lightweight material source was
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SOURCE:

GRADATTON:

Percent Retained,

% by Weight

1/2" Sieve
3/8" Sieve
#l Sieve
#10 Sieve
#20 Sieve
#200 Sieve

Los Angeles

Abrasion Wear,%

Pressure
Slaking Value,%

Unit Weight
(Dry Loose Wt.,

1bs/cu ft)

Sp. Gr. (Bulk)

Absorption,%

PHYSTCAL CHARACTERISTICS OF AGGREGATES

FOR PLANT MIX SEAL

TRAP ROCK

White's Mines

98.L4
3.05L
0.8

CRUSHED STONE

Fast Texas Stone

29.2 (c)

89.1
2.632
0.6

LIGHTWEIGHT
AGGREGATE

Texas Industries

\O \O \O \U1
OO0 O O
. L]

\O Ul

20.6 (c)

L s

2.8 .

Lo.1

1.175
20.6




prompted by the performance of the aggregate in asphaltic concrete

which exhibited.godd skid resistant qualities. Availibility was

also a factor in dictating the use of this source in the study.
The asphaltic materiai used in the project was Type AC-20

Asphalt Cement and furnished by Texaco from their facility at

Port Neches, Texas. Pages 12 and 13 of the Appendix are copies

of daté for the asphaltic material for its compliance with

specification requirements.

Asphalt Aggregate Mixtures.

In determining the amount of asphalt for the three materials,
two procedures were used.

One érocedure was based on data developed in the District
Laboratory. Various percentages of asphalt were added to the
aggregates from the East Texas Stone Company and Texas Industries,
AInc. to determine visually which amount of asphalt tended to cover
the aggregate adequately; and yet, not be excessive to the point
that the mixture appeared "soupy", with asphalt draining to the
bottom of the mixing pan.

The asphalt-aggregate mixtures were premixed and heated to
a temperature of 250° F before final mixing. Following final
mixing, the material was spread §n prepared kraft paper test panels
and rolled by hand with a steel cylinder. The rolled test specimen
indicated to a certain degree the texture of the mixture that could

be anticipated when constructed.
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Trap rock was not used in this particular phase of the study;
however, the physical nature (hardness and absorption) of the
East Texas Stone was considered to be comparable and would provide
sufficient data to determine the amount of asphalt for this source.

The procedure, which exhibited the greatest influence in
determining the amount of asphalt required was the literature
research. It was noted the similarity of the physical properties
of the aggregates being used aﬁd that employed in a research study
by the Loulsiana State Highway Department. The work by the
Louisiana State Highway Department is referenced as Ttems 1, 2 and 1L in
the Bibliography.

From the two sources of information, asphalt contents were
established at 6.5 peréent b& weight for the crushed stone aggregates
and 13.0 pércent by weight for the lightweight material; The‘asphalt
content is approximately the same when the percentage is based on
volume of material.

Referring to Page 2 of the Appendix, it can be observed that
the low bid reflected the following prices for the various asphalt

aggregate mixtures:

Description _ Cost/Ton
93.5% Trap rock + 6.5% Asphalt ‘ $ 12.10
93.5% East Texas Stone + 6.5% Asphalt - 10.87

87.04 Texas Industries + 13.0% Asphalt 23.1L




In determining the quantity of material required for each test
section, the thickness of the mat was based on the maximum size
of aggregate being used. For the trap rock and lightweight aggregate,
3/8-inch aggregate was the maximum size, thus a 5/8-inch mat was
desired. A 3/L-inch mat was established for the East Texas Stone

material as the maximum size aggregate was 1/2-inch in size.

Construction of Test Section. -

As stated earlier, bids were received 6n November 1, 1971,
to construcﬁ the test section; however, actual work began on the
morning of November 10th. Construction of the test facility will
be described in two seétions; namely, plant and ;oadway operatioﬁs.

Each area received separate attention in order to reap maximum

benefits from this study.

" Plant Operations.

A coﬁventional asphaltic concrete batch plant was used to
heat and mix the asphalt-aggregaﬁe mixture. The type used by
the contractor was a 5,000 1lb. Standard Asphalt Plant, Model R-M.

The aggregate was fed from the stockpile to the cold bins
with Cat. No. 933 End Loader. From the cold bins, the aggregate
was conveyed and heated in the drier in such a manner as to produce
an asphalt-aggregate mixture at a temperature not to exceed 250o F.
From the drier the aggregates were conveyed to the screens and

separated into the hot bins. This operation was not considered
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necessary to the benefit of the project, however. Separating the
material into the hot bins was at the Contractor's option. Since
the asphaltic plant is considered a semi-permanent installation,
it would necessitate removing and replacing the screens which was
felt to be immaterial for such a small quantity of plant-mix seal
material.

In batching and mixihg the asphalt and aggregate, several
variations were used. One method was to add fhe aggfegate plus
half of the asphalt and mix, followed by the remaining’portion of
the asphaltic material and mixing the mixture for a total pf 35
seconds. A second procedure was to introduce all’of theraggregate
to the pug mill plus all the asphalt and mix for a totél fime of
35 seconds. Visual inspection of several loads of the asphalt

aggregates mixture indicated no discernable variation, therefore

the second procedure was utilized the greater portion of the project.

Checks for gradation were made on samples of the aggregate
from the cold bins and hot bins. Test data indicated that the
plant was producing a uniform distribution of aggregate with no
segregation being evident. Pages 1L thru 18 of the Appendix are
copies of sieve analysis conducted during construction operations.

Moisture tests were also conducted on the aggregate and the
total mixture. Aggregate samples were obtained from the hot bins
for moisture determinations. Samples of the asphalt-aggregate

mixture were obtained from the vehicles prior to leaving the plant
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for the test site. Results of the moisture chécks may be found
on Page 19 of the Appendix. |

In order to check the asphalt content of the mixture, samples
were secured and testedin accordance to Test.Method Téx-QiO—F.
Results of the extraction test may a1so be found on Pages ih thru
18 of the Appendix. ‘It may be noted that the test data appears to
be erratic. Examination of sampling procedures indicated one
factor for the variation. In sampling the asphaltic mixture, the
sample was placed in a sealed gallon bucket for testing at a more
convenient time at the District Laboratory. In delaying the time
of testing, the asphalt drained to the bottom portion of the -
container., It was later observed that asphalt was present on
the walls of the container, after the sample was removed for
testing. A second factor which attributed to the erratic results;
'pérticularly, for the iightweight material, was the absorbed
moisture in the aggregates. Any moisture within the mixture
would be reported as asphalt unless the asphaltic mixture was
dried prior to testing.

One of the primary functions of inspection personnel at the
plant was to check the temperature of the mixture after being
discharged from the mixer. From the literature research, much
emphasis was placed on keeping the mixture below 260° F, in order

to prevent the asphalt from draining to the bottom of the asphaltic

mixture. In regulating the temperature of the mixture, the asphalt
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cement was permitted to be introduced into the mixer at 300o F.

temperature of 3000 F is maintained at all times for the asphalt

A

cement by the plant producer. It was felt that the temperature of

the asphalt would be dissipated sufficiently that the mixture would

be below the maximum temperature specified. This reasoning proved

valid, as the temperature of the mixture was influenced more by the

aggregates than the asphalt cement.

Included also to the duties of the inspection personnel was

controlling the type and amount of material used by the Contractor's

personnel in coating the vehicles to prevent the asphaltic mixture

from adherring to the sides of truck bed. Initially, a soapy-water

solution was used to coat the bed of the trucks. This material was

recommended from several sources of the literature review. This

procedure did not work too well, as several truck beds were observed

to have the plant-mix seal mixture adhering to the sides. The next

procedure employed was a thin coating of diesel fuel followed by a

coating of soapy water. This procedure proved to be better than the
single application of soapy-water solution. Towards the end of.the

project, a single application of diesel fuel was being used to coat

the truck bed, and was serving adequately with no apparent ill effects

to the asphaltic mixture.

The asphaltic concrete plant was located approximately seven

miles from the test site. Initially, the Contractor used only four

dump trucks to haul the material to the test site, but later

increased this number to six.




Roadway Operations.

Prior to placing the plant mix seal on the roadway, an
application of RC-2 cut-back asphalt was used to tack the surface.
Various rates of application were used to observe the effegts that

tack coat would have on the performance of the asphaltic mixture.

Application rates of RC-2 for the various materials were as follows:

Material Surface Area Application Rate

S. Y. Gallons/Sq.vd.
Trap Rock ' 14,000 0.0325
2,000 0.0L25
2,000 0.050
Lightweight
Aggregate 7,6L0 0.0525
East Texas Stone 8,580 0.0525
320 none

It is not possible to fully evaluate the effects of the tack
coat at this time; however, there appeared to be no significant
difference in placing the asphaltic mixture with or without tack.
It is the opinion of the author that tack should be used in the
cooler months of the year, but may be eliminated during the summer
months. Time will enable a more thorough evaluation of the tack
coat on the performance of the plant mix seal.

In the paving train of the plant mix seal operations, the
Contractor used a crawler type Model SA-L1E Barber Green Laydown

Machine equipped with a vibratory screed to spread and place the
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mixture. Immediately behind the laydown machine was a 6—tqn
Tngram Tandem Roller that was used for initial rolling. A
twenty-five ton pneumatic roller followed the tandem and completed
the paving train. A solution of soapy water was used to moisten
the wheels to prevent thebasphaltic mixture from adhering to the

rollers.

Roadway Operations.

Figure 1 is a plan view of the test section which serves to
describe the limits of the materials placed.
Paving operations began at the north end of the test section

with placing the trap rock mixture. As noted in Figure 1, the

lightweight material was placed next followed by the East Texas Stone

to complete the test section. Pages 1l thru 18 of the Appendix are
copies of the Daily Construction Report and reflect daily production
rates and test data.

In placing the trap rock mixture the Contractor varied the
speed of the laydown of the machine from 26 feet per minute‘to
L3 feet per minute. The mat appeared to tear at the higher rate
of speed, therefore the laydown machine was reduced to 3l feét
per minute with no detrimental effects. Approximately 80% of the
trap rock mixture was placed at this speed.

Table 11 reflects the temperature of the different mixtures
at various stages in the research study. It is noted that the

upper limit of 260° F was approached with the lightweight and
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LEGEND _ Workvbegan at Station 30L and proceeded south.

Crushed Stone + 6.5% Asphalt
Crushed Stone + 6.0% Asphalt
Crushed Stone + 6.3% Asphalt ‘
Crushed Stone + Local Sand (9:1) + 6.5% Asphalt
Lightweight Aggregate + 12.5% Asphalt : -
Lightweight Aggregate + 12.0% Asphalt
Lightweight Aggregate + 13.0% Asphalt : PLAN VIEW
' PLANT MIX SEAL
Trap Rock + 6.8% Asphalt : TEST SEGTION
Trap Rock + 6.5% Asphalt
Trap Rock + 6.0% Asphalt PROJECT 176-2-30
' DATE: NOVEMBER, 1971

FIGURE 1




Fast Texas Stone mixtures.

to drain to the body of the truck bed and caused some difficulty in

cleaning the truck prior to hauling the next load.

Materials
Trap Rock

Lightweight
Aggregate

Fast Texas Stone

TEMPERATURE, ° F

Plant
Avg., Range

220  200-2L45

225 . 200-255
235  200-255
TABLE 11

In both instances, the asphalt tended

Roadway
Avg. Range
210 195-235
210 | 190-255
225 190-250

In placing the asphaltic mixtures, no difficulties were

encountered as to hot materials.

The cooler mixtures tended to

segregate and tear; however, those sections could readily be

repaired with additional hot material and hand rakes.
the problems encountered with cool materials (below 195o F), the

Contractor improved the appearance of the mat by reducing the speed

To alleviate

of the laydown machine and increasing the frequency of the vibratory

screed. Corrections for cool material were an exception; as the

bulk of the paving mixtures were placed hot.

Effect of temperature on the asphaltic mixture was also

observed on a load of trap rock mixture.

for approximately an hour while the laydown machine was walked from

The truck had to stand-by



the end of one paving lane to the beginning of'the next lane to

be paved. During>this waiting period, the upper two inches of

the mixture appeared to be "crusty"; however; immediately below
‘this layer a temperature of 215° F was'recOrded, This particular
load of material was sandwiched between two warmer loads of material
and placed without any noticeable effects to the surface mat.

In placing the lightWeight paving mixture, the initial four
loads of material were too hot (245° F) and caused some difficulty
in rolling operations. At this temperature, the asphalt tended
to drain towards the bottom, fesulting in a thinner film of asphalt
on the aggregate at the top of the load. The thin asphalt film
increased the possibility of stacking the aggregate (by point to
point contact) which is detrimental to lightweight aggregate.
Rolling of these four loads was delayed until the mat cooled with
"no harmful effects. The temperature of the mixture and asphalt
content wés lowered and the resulting mixtures were placed with
no difficulty.

In placing the lightweight mixture, the paving machine was
operated at speeds from 26 feet per minute to L3 feet per minute.
Of the 81 tons of material placed, 55% was placed at the slower
speed. The remaining portion was placed at speeds from 3L and
L3 feet per minute with no apparent change in the pavement texture.

Rolling the lightweight mixture with the pneumatic roller,

it was observed that the aggregate appeared to be "breaking down'",
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which resulted in the removal of the pneumatic roller from the
paving train; It may have been possible to cofrect this problem
by lowering the tire pressure; thereby reducing the ground
contact pressure of the roller and continue its use. For the
limited amount of material to be placed, it was not considered
necessary to roll with the pneumatic. The tandem was providing
adequate compaction to the pavement surface.

The asphaltic mixtures of trap rock and lightweight material
were placed at approximately the same depth of 5/8 inches. As

indicated in Table 1, the maximum size of these aggregates was

3/8 inch. The East Texas Stone material was placed at approximately

3/L inch mat thickness due to the aggregate size of 1/2 inch.

Paver speeds in placing the East Texas Stone material ranged
from 26 feet per minute up to 58 feet per minute. Fifty-five
percent of 21,0 tons of material placed was at the speed of 26
feet per minute. No difficulties were encountered in placing
the material at the various rates‘of speed.

The asphalt content for-each of the materials was varied as
shown in Table 111. The asphalt was varied in order to observe
the mixtures under traffic and the effects thereof.

It is also noted in Table 111 that the East Texas Stone
material was mixed with a local field sand in a 9 to 1 ratio by
weight. Physical characteristics of the sand are shown on Page 20

of the Appendix. The sand-aggregate mixture was placed in order to



PLANT MIX SEAL MIXTURES -

Asphalt Content Material Placed
¢ by Weight Tons
Trap Rock 6.0 32
6.5 166
6.8 8
Lightweight |
Aggregate - 12.0 3
12.5 66
13.0 12
Crushed Stone
Aggregate, 100% 6.0 6
6.3 L8
6.5 128
Aggregate, 90% 6.5 2l
Local Sand, 10%
TABLE 111
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observe the effects of traffic on the voids of the Fast Texas Stone
with and without the sand additive. The addition of the sand was

also thought to increase the skid resistance by providing a "gritty"
texture to the mixture. Addition of the sénd resulted in a stiffer
mix, which caused some difficulty in placing. The mat appeared to
pull somewhat and required additiénal material and hand work.

Reducing the paving speed from 3l to 26 feet per mimite and increasing
the frequency of the vibrating screed eliminated the need for any
hand work. ”

In constructing the test section, traffic was diverted to the
adjacent driving lane with traffic cones. There was some concern
at the beginning as to what would happen once traffic was channeled
on to the newly surfaced pavement. The aggfegate was coaﬁed with
a thick film of asphalt and it was thought that traffic wquld
track or pick-up the asphalticlmixture. As a prevenﬁative measure,
a truck loaded with sand, was placed near the paving gite, but was
for naught. Once rolling was complete, the lane being surfaced was
immediately opened to traffic without amy problems, other than that
some motorists were somewhat reluctant to travel initially on the
surface as the surface appeared to be fresh asphalt. After several
automobiles passed through the test section, traffic progressed
through the test sectlion without any hesitancy.

In that a film of asphalt was present on the aggregate when
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the section was complete, it was desirable to determiné the skid
resistance of the completed surface. Skid values were detérmined
on the trap rock and lightweight sections immediately following
completion. Results of the skidtesting is found on Page 21 of
the Appendix. The values were somewhat higher than anticipated.
On November 23, 1971, additioﬁal skid values were determined
and may be found on Page 22 of the Appendix. At this time, values
were obtained from all the_matérials represented in the research
study. Table IV is a summary of the data obtained from this test.

Cost per square yard for each of the materials was as follows:

Surface Area Tons Cost
S5q. Yd. : Sq. Yd.
Trap Rock 7,920 206 $0.395
Lightweight , . 7,6L0 81 0.285
East Texas Stone 8,900 2440 0.37L

This cost does not include charges for engineering and handling
of traffic..

The plant mix seal provided a smooth riding surface without-
any noticeable changes in noise levels for the various aggregate
sizes. No ravelling or flushing has occurred as of this date.

Observing the test section during periods of inclement (rainy)
weather, indicates that the plant mix seal provides an adequate
void system that permits the water to travel through the mix rather

than sheet across the surface. This feature enables the surface to
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Material

Crushed Stone

100% Aggregate

90% Aggregate
10% Local Sand

Lightweight
, Aggregate

Trap Rock

*Skid values obtained 11-23-71; 13 days following

SKID RESISTANCE RESULTS FOR

PLANT MIX SFAL

PROJECT NO. 176-2-30

Skid Values* -

Asphalt Range
Content, %
6.0 0.33
6.3 . 0.36
6.5 0.37-0.39
6.5 0.35
12.5 0.30-0.37
6.0 0.28-0.33
6.5 0.28-0.3L

. placement of seal.

TABLE IV
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0.33

0.30
0.31




alleviate the problem of hydroplaning.

Conclusion:

The test section has provided a rumber of favorable results
for the plant mix seal. It was found that this construction
procedure was easy to- construct, economical, smooth riding and
presented a solution to the hydroplaning portion of the "slick
pavement" problem.

From information and knowledge gained as the test section
was being developed, a specification for the plant mix seal was
prepared and is included in the Appendix. It is noted that the
aggregate is paid for by the cubic yard and asphalt by the ton.
Payment for tack coat is also included, with payment by the gallon.

Only time will enable a true evaluation of this construction
practice; however, at the present time the plant mii seal appears to
be performing satisfaétorily and should merit further consideration

as a surfacing media for the pavement structure.
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TEXAS HIGHWAY DEPARTMENT <, ° 190570-080-101
FORM ﬁ Rev. 7-1-69 *

ey ) LOCAL BID INVITATION

SE‘ALED BIDS WILL BE RECEIVED BY TEXAS HIGHWAY DEPARTMENT UNTIL 2:00 p.m. OF DATE SHOWN BELOW

, Lufkin , Texas
- S Bidder Must Fill in & Sign
Gctober 25, 1971 2
: BIDS MUST Date vearnbe { £
"DATE Be SEALED and of Bid No L3 1‘. 191 :
IDENTIFIED . 3
QUOTE F.0.8. . with Rome of Noore Bros. Constr. Co. 3
4 Milea torth of Lufiin on nsru:ar«;l::;nzss §
U, S, Highway 59 ° Street Luf} '
City or Town ' AckiressP 0. Box 35 City in ]
FOR TEXAS HIGHWAY DEPARTMENT o /»lp , ‘
M. G. Gooda, Distrlct Englneer SHOW 'S‘,gmﬁf:di '/ Lz / NV
P.0. Box 280 - Z-Ufi»i"l, Toexas REQUISITION :
Address 75901 NUMBER ond BID  (Requisition  §1.9.330 i
In this proposal bidder agrees to OPENING DATE P Number = 8,
comply with all conditions on a In Lower Left ° Bid oﬁ‘é ni’n '3
reverse side of this bid " {Hand Corner of Dote 9  Kovember 1, .2 PM ]971 &
. { g Envelope
Item No. Item and Description : Quantity Unit Unit Price Extension

"|'our ACCOUNTING SYSTEM REQUIRES UNIT PRICES AND EXTENSIONS. IF
A TRADE DISCOUNT IS SHOWN ON BID iT SHOULD BE DEDUCTED AND KWET
a . LINE EXTENSIONS SHOWN

' RETURN ORIGINAL AND TWO COPIES OF BID TO THE TEXAS
HIGHWAY DEPARTMENT

Furnish & hoated asphalt = aggrepgate mixture ' .
Asphalt shall comply with requirements for

AC=20, Aszphalt Coemont, ag specificd by Iten
300, ssphalr, 011, and Pmulsion and Special o
Provision, Item 300, Stenecil lhumber 300-018 L
| dated 4=71, Aggregate shall comply to the , :

following requiremantas

] Item 1, Agpregate ghall be sandgtone end s | |
shall meet the requirvements of Crade &, i

tom 302, "Aggregsate for Surface Troatwents
S8aurce of material shall bo Esst Texas Stcone,

Itew 2, Apgrogabs shsll Lo trap rock and

woot the woquivessnl of Grade 5, Item 302,

Hhpgregete Eor Sucfaca Tre *tmc*xm, HSourioe

&f material shall be Viite's Uvalde lifnes )
o { .

,,.Wcm 3. Aggropots shall bo lishowelight
Langregste anxd meet the regulroments of )
Crade 3, Itew 1585, "szpvegate {ox Surface
| Rcestments” (Li’*html**‘.t). Source of
naterial o be Toxas Indusixies, Dallas,
Tanng,

""Purchases made for State use are exempt from the State Sales Tax—
I Art. 20.04 (F). 3, Chapter 20, Title 122A—Taxation, General, R.C.S.
; 1925, as amended by the 57th Legislature First Called Session, 1961.
DO NOT INCLUDE TAX IN YOUR BID.”

i
$Supplies wiil be placed in transit

Prices Quoted Are F.O.8.
in days from receipt of order Destination *Cash Discount % 90 Da.

*“Normal payment of CASH DISCOUNT INVOQICES is approximately 90 calendar days, after the correct supplies and invoices are received by the proper ogcncy Bldder
must state the MAXIMUM discount period he will allow. in the event his bid is fow ONLY because of cash discount, he must have allowed at least 90 calendar doys OR
award will be made to next low bidder. .

(1



1B/ U-BGY-1OM
BGIEIT A MR PV -

FORM 213. Rev. 7-1-69 coroe
. LOCAL BID INVITATION
SEALED BIDS WILL BE RECEIVED BY TEXAS HIGHWAY DEPARTMENT UNTIL 2:00 p.m. OF DATE SHOWN BELOW
Tufidn , Texas
Bidder Must Fill in & Sign -
Oatobex 25, 1571 Py
BIDS MUST Dofe. ?ovﬂ—r‘ber 1 1 1 . H
DATE Be SEALED and of Bid == » 197 =4
IDENTIFIED °
QUOTE F.08. © with Nome of Moore Bros. Comtr. © :
L P x = 3
4 tllea North of Lufkin on U.S. RETURN ADDRESS fader S
Hichuey 59 of BIDDER Street . z
City or Town Aéziess P 0 BOX 35 leY I.'\J.,fr.’in ‘;‘.
FOR TEXAS HIGHWAY DEPARTMENT / /- / ",.' ‘
U, G, Coodo, District Ev .v.n.ccr SHOW futhorized f L s
Address 755“31 NUMBER and BID Reqmsmon 1i=2=330 3
In this proposal bidder agrees to OPENING DATE [> Number g
comply with all conditions on , In Lower Left Bid Opanin ) i
reverse side of this bid | "Hand Corner of Dlote pening Hovembor 1 2 PM j9f > &
Envelope
Item No. Item and Description Quantity Unit Unit Price Extension

OUR ACCOUNTING SYSTEM REQUIRES UNIT PRICES AND EXTENSIONS. IF
A TRADE DISCOUNT IS SHOWN ON BID IT SHOULD BE DEDUCTED AND NET
LINE EXTENSIONS SHOWN.

RETURN ORIGINAL AND TWO COPIES OF BID TO THE TEXAS
HIGHWAY DEPARTMENT
Aophalt = 2goregate dxztures shall be come

LR

bined by weight z.n tha following proportdoas;

v o

Item Yo Agsrepate - $3.5% 300 Tona 10.87 3,261.00
faphalt e 5,5% _
Team 2, Appregata - S0.5% 300 Tons 12.10 3,630.00
Asphalt e 5,5%
Item 3., Aggeenal &7, % 150 Tous 23.14 3,471.00
.m;m:e.lt 3 SA :
*;f;um ghall Le heated and processed in g
X “hattde concrata planB. PaQeBe Lo Proe
I T .»m,amd 2op% :m:;z.:taly four miles Mowth
| F Lafkia, U.S. lowy. 59, )
l

i

"Purchases made for State use are exempt from the State Sales Tax—
Art. 20.04 (F) 3, Chapter 20, Title 122A—Taxation, General, R.C.S.
1925, as amended by the 57th Legislature First Called Session, 1961.

DO NOT INCLUDE TAX IN YOUR BID.”

L 4

Suppli ill be placed in transit
$ upp tesﬂ:s: “v‘_%icj in transi Prices Quoted Are F.0.B. 0

in days from receipt of order Destination *Cash Discount ___ % 5 Ua.

*Normal payment of CASH DISCOUNT INVOICES is approximately 90 calendar days, after the correct supplies and invoices are received by the proper agen: Cinp
must state the MAXIMUM discount period he will allow. In the event his bid Is low ONLY because of cash discount, he must have allowed at least 90 calenda. IR
owurd wm e mﬂdr\ to next low bidder.




TEAMAY FLONYYAR T WEFARMENL IBES70~00P=1DM
@

i WRM 213 . -1-69
i} g LOCAL BID INVITATION Q
| SEALED BIDS WILL BE RECEIVED BY TEXAS HIGHWAY DEPARTMENT UNTIL 2:00 p.m. OF DATE SHOWN BELOW |
| Lufkin , Texas

B : ' Bidder Must Fill in & Slgn

October 25, 1971 BIDS MUST Dot Y 1
e
DATE Be’ SEALED. aad Date -~ November 1, ;97 ,
IDENTIFIED
QUOTE F.O.B. with Name of Koore Bros. Constr. Co.
Jobaite, 4 Miles North of Lufkin RETURN ADDRESS tader

oun U,S5. Mdghway 59 of BIDDER Street
City or Town _ Address P. 0’ BOX 3 5 :
FOR TEXAS HIGHWAY DEPARTMENT L e 5 / / 7 /_.
TS , 7 Authorized & 0

. Qs Goode, District Iaglacer SHOW ss;natﬁrzs A /., ,
2.0, Box 280 I.uf}-:in‘ Toxwas REQUISITION

] Address : 75501 'NUMBER and BID Requisition 1134
in this proposal bidder agrees to  OPENING DATE & Number

comply with all conditions on , ‘In Lower Left Bid O
- reverse side of this bid . Hand Corner of 'ate Pening  govember 1
Envelope

° ltem No. Item and Description Quantity Unit . Unit Price - Extension

L Ajyjonbsip 1jia g uliﬁ, Aunnimm o} aunjioj

1

N
el
z
:
nq

OUR ACCOUNTING SYSTEM REQUIRES UNIT PRICES AND EXTENSIONS, IF
A TRADE DISCOUNT IS SHOWN ON BID IT SHOULD BE DEDUCTED AND NET
LINE EXTENSIONS SHOWN.

RETURN ORIGINAL AND TWO COPIES OF BID TO THE TEXAS
HIGHWAY DEPARTMENT

We propose to furnish the following laydowm ~
equipment for the purpose of laying Asphaltic
Lonsrete Pavenaasti:

1, ea, LAYDOWH MACHINE capable to laylsng
12" width with automatic scresd
control feor spreading & fiuilahing,

1. ea, ASPHALTIC DISTRIBUTOR

1. ea, STEEL WHEEL R0LLER 8 to 10 tom

- |1, ea, RUSBER TIED ROLLER 5 %o 10 toa | 750  Pex/Ton| 3.00 2,250.00

1, Price quotation should be on a tonasge
7 besls covering the usage of the abwa :
listad equipment, »

¥

2, Agreempat to include all malazenzace upe
keep, operation tost, trangportation axe
penge to eand from the project, and
nesessary operators satisfactory to the
Distrlct Eagincer & wslso includes Worhke
men's Compensation Insursuce if legally
. required, & 14sbility {faosurance

"Purchases made for State use are exempt from the State Sales Tax—
Art, 20.04 (F) 3, Chapter 20, Title 122A—Taxation, General, R.C.S.
» 1925, as omended by the 57th Legisloture First.Called Sesswn, 1961.

DO NOT INCLUDE TAX IN YOUR BID.”

. i i . . ‘
’Supphes will f:e placed in tronsit Prices Quoted Are F.0.B. | o
in As leeded days from receipt of order Destination *Cash Discount % 90 Da.

*Normal payment of CASH DISCOUNT INVOICES is approximately 90 calendor days, after the correct supplies and Invoices are received by the proper agency. Bidder
must state the MAXIMUM discount period he will allow. In the event his bid Is low ONLY because of cash discount, he must have allowed ot least 90 calendar days OR

award will be made to next low bidder.

(3)



TEXAS HIGHWAY DEPARTMENT

1883790-862~10M

FOLM 213w Rev. 7-1-69
e O LOCAL BID INVITATION )
SEALED BIDS WILL BE RECEIVED BY TEXAS HIGHWAY DEPARTMENT UNTIL 2:00 p.m. OF DATE SHOWN BELOW
Tufkda , Texas
' Bidder Must Fill in & Sign -
Qatovesr Do, XU74 BIDS MUST Dat , 1 F)
ate 1 o a
DATE By SLALED. ond o 'eq_ Novezbor 1, 197 :
IDENTIFIED i o
QUOTE F.0.B. - with Bame of Moors Bros. Constr. Co. H
Jobsite, & Milea Worih of Lufkinm RETURN ADDRESS g
on . 5. hizhuay 59 of BIDDER Steet B o PBox 35 Luficin <
City or Town Address '/_ ] X City ., &
FOR TEXAS HIGHWAY DEPARTMENT / S ¢
R Ty puy ” - : Authorized: / PN R
e ":ro Cx’ULi&’X? uiﬁtxiﬁ!‘. Etig}ifmﬂr SHOW S|gnoture L £ DR L l/é_
2.0, Tox 2800 » jaflkin, Torms - REQUISITION o
Address 75291 NUMBER and BID Requisition 13,34 2
In this proposa! bidder agrees to OPEMING DATE Number ey
comply with all conditions on ., In Lower Left Bid Openin pl
reverse side of this bid . Hand Corner of Date Por'n9 November 1, apmi9ll &
Envelope
Item No. Item and Description Quantity Unit Unit Price Extension
OUR ACCOUNTING SYSTEM REQUIRES UNIT PRICES AND EXTENSIONS. IF '
A TRADE DISCOUNT IS SHOWN ON BID IT SHOULD BE DEDUCTED AND NET
LINE EXTENSIONS SHOWN -
RETURN ORIGINAL AND TWO COPIES OF BID TO THE TEXAS
HIGHWAY DEPARTMENT
ia at least minimem legally required
QUi .
3. Bquipmsat to ba used ou Regular
Haingenance 176+2~30
&, Agroemont Date to ex tmd {ron Yovembew
3, 1971 throush mc mber 15, 1971, a
pm‘iad of 37 day .
i
o5, It 48 anticlipated thst spproximately
750 pouns will bo lavelved,
3
s i ;v“
""Purchases made for State use are exempt from the State Sales Tax—
Art. 20.04 (F) 3, Chapter 20, Title 122A——Taxation, General, R.C.S. .
1925, as amended by the 57th Legislature First Called Session, 1961.
DO NOT INCLUDE TAX IN YOUR BID.”
@Supplles will be placed in transit Prices Quoted Are F.0.B.
in days from receipt of order Destination *Cash Discount — % 90 _Da.

*Normal payment of CASH DISCOUNT INVOICES is approximately 90 calendar days, after the correct supplies and invoices are received by the proper agency. B:dder
must state the MAXIMUM discount period he will allow. In the event his bid is low ONLY because of cash discount, he must have aliowed at least 90 calendar days OR

award will be made to next low bidder.

(L)




Texns Highway Departuaent
Form 278

' AGGREGATE

Laboratory No. - -
Date Received .1L=10=71  pate Reported .11=18=71

66817-261-16m

TEST REPORT

Material: Trap Rock

Dist. g fj44. Ener. M. _G._Goode B/C 09822
Address Lufkin, Texas /
Contractor Control No. Bect. No. Job No.
Sampler Robert W, Walker » >
Sampler's Title ... ... _Engr. Tech,ITLI County Federal Project No. Hwy. No.
Sampled from Stockpile 11-306 2-330(2)

» (Pit, quarry, car or stockplile) Dist. No. I.P.E. No. Req. No. Date Sampled
Producer _White's Mines, Knippa, Texas Identification Marks TR=-1
Quantity represented by sample Specification Item No. 302

Has been used on
Proposed for use as

Material trom property ot Last Texas Asph. Co., '
Angelina County, 1 Mile W. Lufkin on SH 94

SIZES Grams Per Cent TENSILE STRENGTH
Ret'd. on 314" sieve 1:3 Mortar at 3 days H.E.S.
Ret’d. on 3” sieve This Sand Ottawe
Ret’d. on 214" sieve GRADING OF )
Ret'd. on 2” sieve FINE-AGGREGATE
Ret'd. on 134" sieve
“Ret’d. on 114" sieve
Ret'd. on 114" sieve
Ret’'d. on 1” sieve
Ret’d. on 74” sieve Grams Per Cent
Ret’'d. on 34” sieve
Ret'd. on 54” sieve
Ret’d. on 14” sieve 0
Ret’d. on 33” sieve 0.5
Ret’d. on 14” sieve
Ret’d. on #4 sieve 65.0 »
Ret’d. on #8 sieve L.A. Abrasion
Ret’d. on #10 sieve 98.6 Type
Ret’d. on #16 sieve Organic Color
Ret’d. on #20 sieve 99.5
Ret’d. on #30 sieve Type of Soundness
Ret’d. on #40 sieve % Unsound
Ret’d. on #50 sieve
Ret'd. on #60 sieve Loss By Decantation
Ret’d. on #80 sieve Wt. Per C.F. SA/p. 984
Ret’d. on #100 sieve Bulk 3,05,
Ret'd. on 200 sieve Specific Gravity 0‘8
Loss by elutriation Absorption .
Total 100.0 100.0 :
Weight Solids
Fineness Modulus . % Solids
% Volds

Remarks:



h
i

AN

w

(S{Laborétory No.

SIZES Grams | Per Cent TENSILE STRENGTH
Ret’d. on 314" sieve 1:3 Mortar at 3 days H.E.S.
Ret’d. on 3” sieve This Sand Ottawa
Ret’d. on 214" sieve -
Ret’d. on 2” sieve GRADING OF
Ret’d. on 134" sieve FINE-AGGREGATE
Ret’d. on 114" sieve
Ret’d. on 11/ sieve
Ret’d. on 1” sieve
Ret’d. on 73" sieve Grams Per Cent
Ret’'d. on 34" sieve
Ret’d. on 343" sieve
‘Ret’d. on 14" sieve
Ret’d. on 33" sieve L.A. Abrasion (J:O -0
Ret’d. on 14" sieve Type .
. Organic Color
Ret’d. on #4  sieve
Ret’d. on #8 sieve Type of Soundness
Ret'd. on #10 sieve % Unsound
, ' .
Ret’d. on #16 sieve Loss By Decantation
Ret’d. on #20 sieve Wt. Per C.F. 8.8.D.
Ret’d. on #30 sieve
, # . Specific Gravity
Ret’d. on #40 sieve Absorption
Ret’d. on #50 sieve
Ret’d. on #60 sieve Weight Solids
R .y #8 . . % Solids
et’d. on #80 sieve % Voids
Ret’d. on #100 sieve ‘
Ret’d. on #200 sieve fmivais !
i WG L. !

Loss by elutriation i ;

Total 100.0 1000 | | ~  CPEAIFICATIONS e
Fineness Modulus ’ -
Remarks: ihis sampla of waterial consists of crushed trap rock.

Texns Highway Department
Form 272 (Revised)

71-5336-A

‘ 'AGGREGATE TEST REPORT

Charge $9.00

Material:

PR " ot
Date Received ___.;_.‘}:_’_'.‘.2.'_‘:;:_'__}_:]:_ ..... Date Reporte 1-4-72 Trap Rock
Dist. or Res. Engr. i Ga Gooue - .
Address Lufikin, iexas B/C C9822
Contractor - » Control No. Sect. No. Job No.
Sampler Boboert Y. Walkaer i
Sampler's Title birr. dech. TIT County Federal Project No. - Hwy. No.
Sampled from Stockpile 11-306 2-330(2) 12-16-71
(Pit, quarry, car or stockpile) Dist. No. ILP.E. No. Req. No. Date Shipped
1h-1

Producer Winite's Minue, Knippa, Texas

Identification Marks

Quantity represented by sample

15
Specification Item No. 362

Has been used on

Material from property of _&-A8E lexas Asph. Co.,

-

Proposed for use as

Augelina County, 1 mile . Lufiin on State 94,

ed

403790-471-20M '



(2

R B T SR e

Absorpfion ..

Silica Dioxide

ket e 2 s
"

b fron Oxide ...
Alumina ...
.

4 Titania .........
b

PR T

Ignition Loss

oo T e S Pz o
= st o vreatl BT o P!

PHYSICAL ANALYSIS

Specific Gravity

WHITE'S MINES
TRAP ROCK

Plant Located in Knippa, Texas

Los Angeles Abrasion Loss...... 7-10%

................ 2300°-2400°F

Barrett Hardness ......................

&
;j ¢ - Fusion Point
1 §
& 5 (5 Cycle) ......
i 3
1”&5 :;\'
B b
@ "
CHEMICAL ANALYSIS

............................

Calcium Oxide T

Magnesium Oxide ...................

Magnesium Sulphate Soundness Loss

97%

Sodium Sulphate Soundness Loss
(20 Cycle) ...........coovvvveirien, 1.3%

WHITE'S MINES TRAP ROCK |s THE HEAVIEST,
HARDEST AND DARKEST COLORED AGGREGATE
READILY AVAILABLE IN TEXAS. WHEN YQU
NEED AN AGGREGATE THAT IS KARD, DURABLE
AND PRACTICALLY IMPERVIOUS TO ACIDS, Al-
KALINES, AND “FREEZE-THAW” CYCLES, YOU
NEED WHITE'S MINES TRAP ROC& |

;ﬁﬁ?9ﬁﬂ
U E:;:}

{“\ F’"’\”‘""‘“‘“

R
\..‘ALAM\‘.A Eﬁ?\

"TRAYPL

*.J L_‘a ﬁuJ

APPLICATIONS iNCLUbE:

® SKID RESISTANT PAVING MATERIALS
® INDUSTRIAL FLOORING

® TRICKLING SEWERAGE FILTER MEDIA
- ® ROOFING MATERIAL

® HEAVY DUTY CONCRETE

® ARCHITECTURAL CONCRETE

© GARDEN MULCH

® DECORATIVE LANDSCAPE STONE

® STACK LININGS

¢ CINDER PITS

rr e A e g g L Taha
potion woon reguest.

(7)




Texas Highway Department
Form 273

AGGREGATE TEST REPORT

65617-261-16m

Laboratory No. (1= 2712 Material:  Sandstone

Date Received _11=5-71 Date Reported 0V 1971 .

Dist. iy Akd. Engr. .+ C. (0008

Address Lufkin, Texas 176-2

Contractor toore Eros. Const. Co, v Control No. Sect. No. Job No.

Sampler Pistrict 11 Testing Laboratory . U.S. 59

Sampler’s Title County Federal Project No. Hwy. No.

Sampled from Stockpile 11 ' 11-8-71
(Pit, quarry, car or stockpile) Dist. No. IP.E. No. Req. No. Date Sampled

Producer 25t Texas Stone, Blue Mountain Plant (4. uscation Marks ' i

Quantity represented by sample ;jgéy@éﬂgl Item No. 11-33-1

Has been used on

o oot C +
Proposed for use as Acrrepate for Plant

Material from property of

Mix Seal

SIZES

Ret’d. on 314” sieve
Ret’d. on 3” sieve
Ret’d. on 214” sieve
Ret’d. on 2” sieve
Ret’d. on 134" sieve
Ret’d. on 114" sieve
Ret’d. on 114" sieve
Ret’d. on 1” sieve

Grams Per Cent

FINE-AGGREGATE

This Sand
GRADING OF

Ret’d. on 74” sieve

Grams

Per Cent

Ret’d. on 34" sieve

Ret'd. on 53” sieve

Ret’d. on 14” sieve

Ret’d. on 34” sieve

Ret’d. on 14” sieve

Ret’d. on #4 sieve : £7.0

Ret’d. on #8 sieve

TENSILE STRENGTH
1:3 Mortar at 3 days H.E.S. &

Ottawa

L.A. Abrasion

Ret’d. on #10 sieve g8.2

Type

Ret’d. on #16 sieve

Organic Color

Ret’d. on #20 sieve GG.L

Ret’d. on #80 sieve

Type of Soundness

Ret’d. on #40 sieve

% Unsound

Ret’d. on #50 sieve

Ret’d. on #60 sieve

Ret’d. on #80 sieve
Ret’d. on #100 sieve

Fulk
Specific Gravity

Loss By Decantation

29,1

Wt. Per C.F. g{%p

I

Ret’d. on #200 sieve
Loss by elutriation

Absorption

Total 100.0

100.0

Fineness Modulus

Weight Solids
% Solids

% Voids

Remarks:

(8)




}{:;:::: 232 (Revised)

4

,"‘ \\\\) "

Laboratory No.

sighway Department

71-5330--A

'AGGREGATE TEST REPORT

Charge $92.00

Material:

Date Received ..t 1071 Date Reported 17 4-72 Sandatone

Dist. or Res. Engr. . _C. _Coode

Address Lufkin, Toxay 3/C 09322

Contractor o Control No. Sect. No. Job No.

Sampler Rebert W. YWaliker

Sampler's Title Uner. dechs IXT County Federal Project No. Hwy.No.

Sampled from Stoclpile 11306 2-330(Q1) 12-16-71
(Pit, quarry, car or stockpile) Dist. No. 1.P.E. No. Regq. No. Date Shipped

L.r.5.-1

Producer

Last Texas Stone Co.,itlue iitn., Plant

Quantity represented by sample

Has been used on
Proposed for use as

Identification Marks

Specification Item No.

302

Last Terag Asph. Lo,

Materi rom property o
ng:ﬂfna &u%t)f, § E1Te W Tuf kI o0 STAte 947

SIZES

Ret’d. on 314" sieve
Ret’d. on 3” sieve
Ret’d. on 214" sieve
Ret’d. on 2” sieve
Ret’d. on 134" sieve
Ret’d. on 114” sieve
Ret’d. on 114" sieve
Ret’d. on 1” sieve
Ret’d. on 73" sieve
Ret’d. on 3/ sieve
Ret’d. on 54” sieve
Ret’d. on 14" sieve
Ret’d. on 34" sieve
Ret’d. on 14" sieve
Ret’d. on #4
Ret’d. on #8
Ret’d. on #10
Ret’d. on #16
Ret’d. on #20
Ret’d. on #30
Ret’d. on #40
Ret’d. on #50
Ret’d. on #60
Ret’d. on #80
~ llet’d. on #100 sieve
Het’d. on #200 sieve
Loss by elutriation
o Total
Mineness Modulus

sieve
sieve
sieve
sieve

sieve
sieve
sieve
sieve
sieve

sieve.

. % Unsound

Grar_ns Per Cent
GRADING OF
FINE-AGGREGATE
Grams Per Cent
100.0 100.0

TENSILE STRENGTH
1:3 Mortar at 3 days H.E.S.

This Sand Ottawa

L.A. Abrasion (2:9 -2

Type
Organic Color

Type of Soundness

Loss By Decantation
Wt. Per C.F. S.8.D.

Specific Gravity
Absorption

‘Weight Solids
% Solids
% Voids

NiZETS QuAaALiTY i
ST AT i 15 .
Doy .';Cui‘:CfiTtO:ﬂQ

Remarks:
ed

(9)

ihis sample of material consists of crushed calcareous saundstoue.

403790-471-30M



Texna I{ighway Department

65617-361-16m

Form 272
AGGREGATE TEST REPORT
Laboratory NoO. oo ars .-.27/1,-401.&- Materialu. Lt Ampr,
Date Received ... ______. Date Reported 10=-21=-71 :
Dist. or Res. Engr. -
Address
Caétractor Control No. 8ect. No. Job No.
Sampler .
Sampler's Title County Federal Project No. Hwy. No.
Sampled from 1l
(Pit, quarry, oar or stockplile) Dist. No. I.P.E. No. Req. No. Date Bampled
: !

Producer ...Tcxas Industrioa(ilaydita),Dallas Plond 1dentification Marks ; /x/
Quantity represented by sample Specification Item No. 1
Has been used on Material from property of
Proposed for use as (XSG Az:l_,z.--for..?lan Idi -0&1—
et PERLALARELTY. ROGOQDCR) e

Tten 202, Gr 5 .

BIZES | Gppmes | Per Cent _ TENSILE STRENGTH -

Ret’d. on 314" sieve Snocs 1:3 Mortar at 3 days H.B.B. R
Ret’d. on 3” sieve . ¢ : This Sand Ottawa
Ret'd. on 214" sieve .~ .. GRADING OF :
Ret'd. on 2” sieve = = FINE-AGGREGATE

Ret’d. on 13/” sieve
Ret'd. on 114” sieve
Ret'd. on 11/1," sieve
Ret'd. on 1”7 sieve
Ret’d. on 73" sieve Grams Per Cent
Ret'd. on 84” sieve
Ret'd. on 84" sieve

—

Ret'd. on 14” sieve Il G
Ret’d. on 84” sieve o2 o
Ret’d. on 14” sieve |
Ret’d. on #4 sieve L35 53.5
Ret'd. on #8 sieve g L.A. Abrasion
Ret'd. on #10 sieve Gl 00 97.3 Type

Organic Color

Ret'd. on #16 sieve

Ret’'d. on #20 sieve

Type of Soundness
% Unsound

Ret’'d. on #30 sieve

<at

Ret'd. on #40 sieve S 97.
Ret’d. on #50 sieve
Ret’d. on #60 sieve

Loss By Decantation

Ret'd. on #80 sieve - Wt. Per C.F. gfﬁ ""0.'1
Ret'd. on #100 sieve ]@ 51
Ret'd. on #200 sieve P 88,9 Pecinc Gravity
T.0ss by elutriation . Absorption
Total , 100.0 100.0
. Weight Solids -
Fineness Modulus % Solids
' % Volds
Hemarks: Sicvo Sige Bk w.(:r. Absorption ()
(4) 1.166 - 20.4 ’ -
(=) 1.153 21.0
' (10)




¢ P o 9 - , . '
l ST o : . . -
¥ . B ) -

Fo) 231 5 e ~

% exn mm”. Department v
e * GENERAL TEST REPORT » canr 4.0

‘% - Laboratory No. ; 11-201«F Matorlal v
) Date Received .“--g.'lpl?l Date Reported _.2_!‘.9‘:7..1. ° Lt, Wt Agf'
" Dist. or Res. Engr. Thomas D, Quinn
Sampler J. K. Denun ‘ Control No. Sect. No.. Job No.
Sampler’s Title . B.Te 1XX Shelby SR Us 59,ete.
"'- . Contractor ¥, Re BO" » Ine . ,.gg. County *  Federal Project No.- : Hwy. No.
~ Sampled from Stockpile 11 o 2=3-71
' (pit, quarry, car or stockpile) District N_o. Req. Ng. 5 Date Sampled-
Producer ... Tex. Xnod.sAxlington=Dallas Plantndentification marks .w ' |
Quantity represented by sample - Spectfication Item No. _.-..Mu.m.t_nllﬁ.mm 62
Has been used on - : ; Material from property of . Bast Teaxas Asph. :
Proposed for use as i : Laaficim
. DETERMINATIONS
~ Lab, No.
71201eF .

TM“‘A Unit We. of ABBTe csnve
{Dry Loose Wt., 1ba./eus£te) ssvensn A0.64

I«-@W—A Los Angeles Abrasion
0-0’.. % By m.) na-oouooooqu'-nanr 2006‘6)

Tex-431=A Pressurs Slaking Value (X) cvesesss 2.8

rax-zn'-r. Part 1 Deleterious Materisl -
: {Loss, ‘L DY WEe) iensensesurovessne O

Tex-217-¥, Part 2 Decantation
(Loss, % By m:.) sssbsadrseRBROABRS 0.7

. . T Division of Materials and Tests
ja | | o 1. MEETS
| | sPECIFICATIONS
oo Eélﬂf/ ~
Qriivrd

. (11) o _ - ' ' 281564.370.30%



Texas' Highway Department
Form No. 328-A

ASPHALT CEMENTS TEST REPORT-

No Charge

Laboratory No. 71-3061-C MATERIAL  AC~20
Date Received 11-10=71 pate Reported _11l=16=71

Dist. or Res. Engr.

Address __— _ IETFORMATION _
Sampler JOhﬂ CGSCO Control No. ect No. Job No.
Sampler’s Title S
Contractor County Federal Project No. Hwy. No.
Sampled from 11-3-71

(pit, quarry, car or stockpile)

Producer 3

67,746 gals,

Quantity represented by sample
Has been used on :

District No. Req. No. Date sampled

Identification marks

Specification Item No.

Material from property of

Proposed for use as anle -
Samples 3

Water, % Nil
Viscosity at 275°F., Stokes 4,2
Viscosity at 140°F., Stokes 2405
Solubility in CC1,, % 99.9+
Flash Point C.0.C., °F 595
Ductility, 77°F., 5 ¢cm/min., cm 141+
Relative Viscosity (after oiidation,
15 u films for 2 hours at 225°F., viscosities
determined at 77°F.) 3.0
Penetration at 77°F., 100 g., 5 Sec. 17
Specific Gravity at 77°F 1.005

D-S Remarks: '

Meets Item 300-009 & satisfactory for use under Item 300-017,

df

D4 P-1386 F-266 12-68 20M

{ Division of Materials nrx"! Tents !

| Hznes
L SPECIFICATIONS |




Texas Highway Department
Form No. 328-A

| : ASPHALT CEMENTS TEST REPORT ¥Ne Chaxge

Laboratory No. _____ 21=304&«C ' MATERIAL AC~20 |
Date Received Ll:kﬂ Date Reported 11 lﬂl_ :
- Dist. or Res. Engr.
Address INPORMATIONAL
Control No. Sect. No. Job No.
Sampler ____Jobn Cssto .
1 Sampler’s Title L
County Federal Project No. Hwy. No.
Contractor 3
Sampled from . -’
(pit, quarry, car or stockpile) District No.- Req. No. Date sampled

Producer ___ Texaeo, Iac., Pt, Heches, Tex@mdentification marks
Quantity represented by sample _AQM__ Specification Item No.

‘Has been used on Material from property of
Proposed for use as

| | Water, % | T
" Viscosity at 275°F., Stokes 44
Viscosity at 1’40‘°F., Stokes | 2396
| Solubility‘i'n oCly, % 99,94
| Flash Point C.0.C., °F. : 595
Ductility, 77°F., 5 cm/min., em v L7 A TR

Relative Viscosity (after oxidation,
15 u films for 2 hours at 225°F., viscosities

determined at 77°F.) ‘ 5.0
Penetration at 77°F., 100 g., 5 Sec. 7 73
Specific Gravity at 77°F 1.008 —

D-9 Remarks: o
Meets Item 300-009 & satisfactory for use under Item 300-017.

df

Division of Materials and Tests
MEETS
SPECIFICATIONS

D4 P-1386 F-266 12-68 20M 7 - (1. )



Texas Highway Department
Construction Form No. 404 Rev. (2)

TEXAS HIGHWAY DEPARTMENT
DAILY CONSTRUCTION REPORT—ASPHALTIC CONCRETE PAVEMENT

County. Angeling - Highway. U.5. 59 Project__ Control___L176=2
Location of Plant I;u‘f'k'i‘n Type of Plant We;gh't Bat Ch Contractor MOOI‘e BI'OS. Const . Co . .
Date 11=-10=-71 Specification Item_11l=33=2 Type Plant Started__ 2200 _AM.  Plant Stopped_ 4300 P m.
Location |1 Main Lane 3 Decel. Lane_: 5 Entr. Ramp 17 1t .Lane.So.Bnd.
No. Fr. Rd. Lane 4 Accel. Lane 6 Exit Ramp 8 |Rt.Lane,50.Bnd. -
Combined Bin Analysis ] Extractions
Sieve | Design | 4 2 3 a 5 6 7 8 1 2 3
(Hot_Biins) {Cold Pins)
134" - %"
1/8" - %I’
5/8” - %'I
| f+ %" 0 0 0 0.5 0 0 0.8 0 0
%" -4 iy 51.4 55,4 72,6 56.0 60.9 63-3 57.9 614—-14»
4" - 10
4-10 1607 37.7 1‘-.2 1808 32'8 2805 27-6 34.0 28.0 *
+ 10 £29.1 _ 89.1 89,6 91.9 88.8 89.4 1.7 91.9 Q2.4
10-40 3.4 3.6 3.0 1.1 3.4 2.4 0.8 3.2 2.2
40-80 0.4 0.1 0.3 0.2 0.3 0.4 0.1 0.3 0.2 N
80-200 0.4 0.3 0.4 0.1 0.3 0.6 0.3 0.3 0.3
Pass 200 0.2 Q.4 0,2 0.2 Q.7 0.7 0.6 0.5 0.8
Asphait 6.5 6.5 6.5 6.5 6.5 6.5 6.5 3.8 4.1
Total 1100.0 1100,0 1100.0 [100.0 100.0 1100.0 1100.0 100.0 |100,0
Bin |eir. Loca- g...ﬁ Mix Materials Used
Analy.\' | Time | tion | 36 3 Station Temp. °F. | Specimen | Lab | % ,
No. No. (O 0O No. Plant | Road Nos. Dens. | Stab. i(\_f_pha;t A%_%rega)te
ons, ons
1 'LO 115 7 1)1} 300490 214'5 °|220° Previous Report
1011:00 7 |1 1|1 298+30 210°| 210° .
2 11:15 7 |1] 1] 290+00 [210°[205° This Report
3 2.10 7 1111 277-[;50 2& °[ 20029 Total To Date *
1* 2t ["’5 g |11} 288+00 200°) 195 Percent Cbmplete-AsphaItic Concrete Pavement
Percent Complete—This Type %>
Percent Complete—All Types %
Days Run .
Rate of Application
loca- | @ & ) Inches Inches Inches
tion [ @ . . Width Lbs/Sq. Yd. _ Lbs/Sq. Yd. Lbs/Sq. Yd.
3935 Station to Station
No. o 8 (Feet) | Sq. Yds. Tons Sq. Yds. Tons Sq. Yds. Tons
7 |11 12
8 1111 12
Weather Clear Total Today
Previous Report
Min. Temp 55 °F. Total To Date
Max. Temp °F. | Avg. Rate To Date Lbs/Sq. Yd. Lbs/Sq. Yd. Lbs/Sq. Yd.
Remarks__Aggr: Trap Rock(Gr. 5) White Mines, Knippa, Texas
Asph: AC-20, Texaco, Inc., Pt.Neches, Lab. #71-3044~C & 7#71~3061~C
Moi'gan Prince Type Date_NOVember 10, 1971 Report No._™-

Inspector

ooy




Texas Highway Department

Construction Form No. 404 Rev. (2)

TEXAS HIGHWAY

DEPARTMENT

DAILY CONSTRUCTION REPORT—ASPHALTIC CONCRETE PAVEMENT

County. Angelina Highway. U.S. 59 Project Control 176"2
Location of Plant___Lufkin Type of Plant_Welght Batch Contractor Moore Bros. Const. Co.
®  Date 11-11=71 Specification ltemdl=33=3 Type___Plantstarted__ 9300 Am.  Piant Stopped___2:00 Pm.
Location |1 Main Lane 3 Decel. Lane 5 Entr. Ramp 7 | Lt.Lane,So.Bnd.
. No. 2 Fr. Rd. Lane 4 Accel. Lane 6 Exit Ramp 8 | Rt.Lane,So.Bnd.
Combined Bin Analysis Extractions
e |NooEn 1 2 3 4 5 6 7 8 1 2 s
| Sampled from
_ Truck on Road |
(Hot| Bins) (Cold Bins)
1%"- %" Tp.2Pt.Bot.z Pt
" -%"
%" - %"
V- % 0 | O 0 0 0 0 0 0 0
%" -4 55.7 | 34.7 11,6 L2.5 | 45.2] 48.1 || 37.7 | 46.2 46.3
Y4" - 10
- 4-10 28.2 | 48.7 42,7 37.4 | 38.2 | 35.7 || 40.7 | 47.0 35.6
+ 10 83.9 183.4 84.3 79.9 | 83.4 | 83.8 | 78.4 | 83.2 81.9
10-40 2,5 3.4 1.7 3.8 2.3 1.8 2.7 1.8 2.2
L4 40.80 042 003 005 102 Ooll- 005 007 O.h 007
80 - 200 0.2 0.1 0.3 0.9 0.7 0.7 0.5 0.3 0.4
Pass 200 0.2 Oll 003 009 U.'{ U.’r ~U.b 0.8 35‘5
Asphait 13,0 [ 12.5 12:5 13.0 | 12.5112.5 7.1 13,5 14,3
Total 100,0 1100.0 [ 100.0 100,0 1100.0 | 100.0 100.0 1100.0 | 100.0
Bin |cr. Loca- :'«3’“_ é Mix Materials Used
Analy.|no | Time | tion | 393 Station Temp. °F. Specimen | Lab | % ;
No. No. (@O No. Plant | Road Nos. Dens. | Stab. ?_T_g::;t A%%;%gsajte
1 - 19:20 7 11 27 1+50 255° 285 " Previous Report
- 1 15 7 |1 1] 253+00 215° 185° This Report
- |23 - | 7 ]1]1] 248+60 |215° 200° P
. 2 | —f2:59 8 |11 268+70 |225°(195° Total To Date
3 =11 5'7 8 |1 1] 25 0+60 200° 190 ° Percent Complete-Asphaltic Concrete Pavement
Percent Complete—This Type %
Percent Complete—All Types %
Days Run
Rate of Application
toca- | § 8 Width Ubara. Ya Lbe/sa. v Ube/sa. d
tion 375 g Station to Station Bl s/a. Yé s/Sq. Yd.
No. o8 (Feet) | Sq. Yds. Tons Sq. Yds. Tons Sq. Yds. Tons
7 111 12
8 111 12
Weather. Clear Total Today
. Previous Report
Min. Temp. 55 °F. Total To Date
Max. Temp 75 | Avg. Rate To Date Lbs/Sq. Yd. Lbs/Sq. Yd. Lbs/Sq. Yd.
Remarks__Aggr: Lt. Wt. (Gr '5)  Texas Industries, Dallas Plant
_ Asph: AC-20, Texaco, Inc., Pt. Neches, Lab. #71-3044-C & 71~3061-C
Morgan Prince Type pate__November 11, 1971  perortno T

Inspector

(15)
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Texas Highway Department
Construction Form No. 404 Rev. (2)

Angelina

TEXAS HIGHWAY DEPARTMENT
DAILY CONSTRUCTION REPORT—ASPHALTIC CONCRETE PAVEMENT
Control 176-2

Highway.

U.So 59

Project

County.

Location of Plant_Tufkin

Type of Plant_Wedlght Batch

Moore Bros. Const. Co, .

Contractor.

Date 11-11-71 specification Itemll=33=1 Type_  PlantStarted_2:30 P M.  Plant Stopped_43:30 P M.
Location |1 Main Lane 3 Decel. Lane. 5 Entr.Ramp______| 7 | 1.t ,Lane, So.Bnd.
No. 2 Fr. Rd. Lane 4 |______Accel. Lane 6 Exit Ramp. 8 N
Combined Bin Analysis Extractions
Sieve Design
Size  |No. 1 2 3 4 5 6 7 8 1 2 3
13/4” o 7/8"
%" - 5B"
W1 0 0 0
" - %" 38.4 | 15.4 18.4
%" -4 L2.1 | 58.5 61l.5
V4" - 10
4-10 10.4 | 16.8 13.7
+ 10 90.9 | 9.7 3.4
10-40 0.9 | 1.1 _ 0.7 1
40 -80 0.8 0.6 0.5
80 - 200 0.8 0.6 0.7
Pass 200 0.3 0.5 0.8
Asphalt 6,3 6,5 3.7
Total 100,00 1100,0 100.0
Bin Extr. Loca- g_ g Mix Materials Used
Analy.| o | Time | tion | 393 Station Temp. °F. Specimen | lab | %
No. No. OO No. Plant | Road Nos. Dens. | Stab. Asphalt Aggregate
7 1 [3:3d 7 |11 237900 210°| 230° (Tons) (Tons)
: : Previous Report
2 3:58 7 |1] 1] 225750 |250°] 240° vious Rep
This Report
Total To Date
Percent Complete-Asphaltic Concrete Pavement
Percent Complete—This Type %
Percent Complete—All Types %
Days Run
‘ Rate of Application
Loca- | 8 8 Width Ubareq. va Uhara Uhara
; e, i s/Sq. Yd. . Yd. _Lbs/Sq. Yd.
tion | 3 55 Station to Station />4 be/Sq. Yd
No. O 8 (Feet) | Sq. Yds. Tons Sq. Yds. Tons Sq. Yds. Tons
7 101 12
i
i
i R
8
L
‘Neathar Clear Total Today
Previous Report b
Min. Temp 71 °F. Total To Date
Wax. Temp 76 oF. | Avg. Rate To Date Lbs/Sq. Yd. Lbs/Sq. Yd. Lbs/Sq. Yd.
Remarks__Aggr: Crushed Sandstone(Gr..) Fast Texas Stone Co.,Blue lMt. Plant
Asph: AC-20, Texaco, Inc., Pt. Neches, Lab. #71-3044~C & #71~3061~C
Horgan Prince Type Date November 11, 1971 Report No. 1

Inspector

B <) R




Texas Highway Department
Construction Form No. 404 Rev. (2)

TEXAS HIGHWAY DEPARTMENT
DAILY CONSTRUCTION REPORT—ASPHALTIC CONCRETE PAVEMENT

County_____Angelina Highway. U.S. 59 Project Control_176=2
Location of Plant__Lufkin Type of Plant__Wedght Batch  contractor_ Moore Bros. Const. Co.
Date 11-12-71 Specification Iten;u-"33"l Type. Plant Sta rted___éz_m_A.M. ~ Plant Stopped 11:1 A M.
Location |1 Main Lane 3 Decel. Lane 5 Entr. Ramp |7 ‘
No. 2 Fr. Rd. Lane 4 Accel. Lane, 6 __Exit Ramp. 8| Rt ‘w
Combined Bin Analysis | ) Extractions 4
Seve | Design |y 2 3 4 5 6 7 8 1.2 3 B
@ P§ . 1 Tk, on| Road
(Hot Bfins) (Cold Bins) Tp.;Pt. Btm.zPt
1%" - %" Local '
" Sand
_j{f’:[ﬂ.l 0 0 9] 0 0 Only 0 0 0 0
ol - h" 3L.6 | 28.4 27.8 | 36.1 21.1 12.8 || 18.7 | 19.2 17.2
%" -4 LL.0 |39.6 L7.4 | 1.1 58.9 60,6 || 63.9 | 61.8 60,6
4" - 10
4-10 1.7 [13.5 16.0 | 13,3 12.4 1,7/ 18,1 | 11.2 | 12,5 12.7
+ 10 0.3 1 8L.5 91.2 | 90,5 92.4 91.5 (1 93,8 | 93,5 90,5
10-40 0.7 L.6b 1.2 | 0.8 0.4 | 36.8 1.0 || 0.6 0.6 0.7
40-80 ' 0.7 5.1 1.3 0.7 0.1 | 43.7 0.3 [ 0.4 0.3 0.5
80 - 200 1. 1.6 0,2 | 1.0 0.2 [13.0 0.6 0,9] 0.8 1.1
Pass 200 Oo 007 Oal 0.5 Ool{- . Oaé O.8 Oo7 301}
ASPhalt 6.5 6.5 6.0 605 6.5 - 6.0 3.5 l}ol 308
Total 000,0 000.0 "100,0 1100,0 100,0 11 00,0 | 100,0
Bin |eytr. Loca- g‘._ é ~ Mix Materials Used
Analy. i tion | 303 i Temp. °F. i %
No. | [ ™| No. |8 8| SRo™" |pant | Road SPNos" | Dans.| Steb. Asphatt | Aggregate
T 1,283 9:15 8 |1 |1 | 24400 | 2251220° —— (Tons) | (Tons)
2 L 8 11 238 00 2‘35 225 O- This Reportp
3 5 8 |1 |1 | 225480 | 24079220°
L - g8 1 217_%»60 2135 2050 Total To Date
- Percent Complete-Asphaitic Concrete Pavement
Percent Complete—This Type %
Percent Complete—All Types %
Days Run
Rate of Application
Loca- | @ @& Inches Inches Inches
tion L. v . . Width | 1bs/Sq. Yd. —  Lbs/Sq.Yd. | Lbs/Sq. Yd.
33 Station to Station
No. (O] 8 (Feet) | Sq. Yds. Tons Sq. Yds. Tons Sq. Yds. Tons
g 11 12
Weather Clear Total Today
‘ Previous Report
Min. Temp °F. | Total To Date
Max. Temp. °F. | Avg. Rate To Date Lbs/Sq. Yd. Lbs/Sq. Yd. Lbs/Sq. Yd.

Remarks. rushed Sandstone(Gr.,) Egst Texas Stone Co., Blue Mt. Plant

Asph AC-20, Texaco, Inc. Pt. Neches, Lab. #71-304L~C & 71-3061~C

dggrs Sand; Local s# See Sheet 24
Morglan Prince Type pate_ November 12, 1971  pecortNo_ 2
nspector

an




Texas Highway Department
Construction Form No. 404

Rev. (2)

TEXAS HIGHWAY DEPARTMENT
DAILY CONSTRUCTION REPORT—ASPHALTIC CONCRETE PAVEMENT

County. Angeling Highway. U.S, 59 Project ControlL76=2
Locationof Plant_Jufkin  Typeof Plant_teight Batch contractor Moore Bros. Const. Co. .
Date 11-12-71 specification ltemll=33=1 Type _ Plant started__ 2200 Ay plant Stopped_11:15 Am.
Location |1 Main Lane 3 Decel. Lane 5 Entr. Ramp 7
No. 2 Fr.Rd.Lane_______| 4 |_____Accel. Lane 6 Exit Ramp -
Combined Bin Analysis Extractions
Yove | noesien |y 2 3 4 5 6 7 8 1 2 :* |
7y (10%)
ETS) (Sand)
13" - 1"
%" - %"
%" - %" 0 0
" - B” 17.0 17.5
%" -4 53.6 60.1
4" - 10
4-10 1.4 15.5
+ 10 82.0 93.1
10-40 2.7 0.1
40 - 80 5.5 0.5 7
80 - 200 2.6 1.3
Pass 200 1,8 0.9
Asphalt B4 L.l
Total 100.0 | 100.0
Bin |pytr. Loca- ﬁ.._ é Mix Materials Used
Analy.| no | Time | tion | 393 Station Temp. °F. Specimen | Lab | % ;
No. No. |O| O No. Plant | Road Nos. Dens. | Stab. Asphalt Aggregate
) (Tons) (Tons)
Previous Report
This Report
Total To Date I
Percent Complete-Asphaltic Concrete Pavement
Percent Complete—This Type ' % |
Percent Complete—All Types 1 %
Days Run
Rate of Application
Loca- | @ @ Inches Inches Inches
tion 5‘5 g Stati . Width Lbs/Sq. Yd. Lbs/Sq. Yd. Lbs/Sq. Yd.
0°> tation to Station
No. | © |8 (Feet) | Sq. Yds. Tons Sq. Yds. Tons Sq. Yds. Tons
WNeaiier Clear Total Today
Previous Report N
Min. Temp °F. Total To Date
Max. Temp °F. |Avg_Rate To Date Lbs/Sq. Yd. Lbs/Sq. Yd. Lbs/Sq. Yd.
Remarks__Aggr: Crushed Sandstone(Gr.h) East Texas Stone Co., Blue Mbt. Plant
Asph: AC-20, Texaco, Inc., Pt. Neches, Lab. #71-3044~C & #71~3061~C
Aggr: Sand, Local
lorgan Prince Type___ Date_November 12, 1971 Report No._2A

Inspector

(a8




Texas g{‘iw-y Deparitment 0006558070684

GENERAL TEST REPORT

Laboratory No. =11-33=1,etc,
Date Received Nov. 12 El. Date Reported Nov. 1971 Material Plant Mix Seal
Dist. gy /. Bngr. M. G. Goode
Address I_uf'k'in, Texas 176 2 '
Sampler Dist. 11 Testing Laboratory Control No. Ssct. No. Job. No.
Sampler’s Title Angelina U.S. 59
Contractor Moore Bros.. Const COw County Federal Projecst No. Hwy. No.
Sampled from 11 Nov. 1971
. (pit, quarry, oar or stockpile) District No. Req. No. Date Sampled
Producer : : Identification marks
Quantity represented by sample i Specification Item No. 11-33-1,etc.
Has been used ygm -35_Aggregate for Plant Mix Material from property of .
Proposed for use as Seal Trap Rock, White's Mines, Knippa, Texas
Ly .Wt., Texas Industries, Dallas Plant
N—— Crushed Sandstone,Fast Texas Stone.Blue Mt,
Plant
DETERMINATIONS

The following is a comparison of the moisture in the aggregate at the cold bin
and of the same aggregate as it reached the hot bin and of the moisture in the

truck.
Moisture @ Moisture @ Mixture-Moisture
Cold Bin Hot Bin in Truck
Material 4 by Wt. % by Wt. Z by Wt.
Trap Rock 1.9 0.7
Trap Rock 1.8 0.5
Trap Rock - - - - 0.0
Lightweight 35.7 1.5
Lightweight 29.9 4.3
Lightweight 27.2 0.4
Lightweight 23.8 5.8
Lightweight - - - - 1.2
Crushed Sandstone 0.6 0.1
Crushed Sandstone 0.3 0.0
Crushed Sandstone - - - 0.0

Note: It was intended not to heat the aggregate to the extent that the
asphaltic mixture exceeded 250°F.

(19)



Texas Highway Department
Form 272 (Revised)

AGGREGATE TEST REPORT

Laboratory No. 71-2933 Material:

Date Received L1=12-1971 pate ReporteaNOV. 1971 Sand

Dist. esibes. Engr. M. G. Goode .

Address Lufkin, Texas 176-2

Contractor Moore Bros. Constr. Co. Control No. Sect. No. Job No.

Sampler District 11 Testing Laboratory 11 U.S. 50

Sampler’s Title County Federal Project No. " Hwy. No.

Sampled from Stockpile 11 11-12-71
(Pit, quarry, car or stockpile) Dist. No. I1.P.E. No. Req. No. Date Shipped

Producer EaSt Tean ASph. Co., Lufkin

Quantity represented by sample
Has been used on

Proposed for use as _,__Emg--AggLega_t&_Eill@;__.__-
for Plant Mix Seal

Identification Marks
Spevifimatiox Item No.

Material fr(_)m property of
Daniel Pit, Angelina, Co.

11-33-1(Suppl.)

SBIZES Grams Per Cent TENSILE STRENGTH
Ret’d. on 314" sieve i 1:3 Mortar at 3 days H.E.S.
Ret’d. on 3” sieve This Sand Ottawa
Ret’d. on 214" sieve -
Ret’d. on 2” sieve GRADING OF
Ret’d. on 13/ sieve FINE-AGGREGATE .
Ret’d. on 114" sieve ‘
Ret’d. on 114" sieve
Ret’d. on 1” sieve
Ret’d. on 7" sieve Grams Per Cent
Ret’d. on 34" sieve
Ret’d. on 34” sieve
Ret’d. on 14" sieve
Ret’d. on 343" sieve L.A. Abrasion
Ret’d. on 14" sieve Type .
, . Organic Color
Ret’d.on #4  sieve
Ret’d. on #8 sieve Type of Soundness -
Ret’d. on #10 sieve % Unsound
1.7
s .
Ret’d. on #16 sieve Loss By Decantation
Ret’d. on #20 sieve Wt. Per C.F. 88. _83.4
Ret’d. on #30 sieve Bulk bry
'd # . Specific Gravity .606
Ret’d. on #40 sieve 385 Absorption 0.2
Ret’d. on #50 sieve
Ret’d. on #60 sieve Weight Solids
, # . % Solids
Ret’d. on #80 sieve 0y o % Voids
Ret’d. on #100 sieve
Ret’d. on #200 sieve
. . 95.2
Loss by elutriation 4.8 :
S *°
Total 100.0 100.0
Fineness Modulus
Remarks:
20

403790-471-30M
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TEXAS HIGHWAY DEPARTMENT
SKID RESISTANCE RESULTS
FOR SECTION NUMBER 1

DISTRICT COUNTY DATE HIGHWAY
11 ANGEL INA 11-11-71 Us 59

DATE EXISTING SURFACE WAS PLACED 11-10-71
AVERAGE DAILY TRAFFIC - 0 ;
PAVEMENT TYPE - = NOT GIVEN
COARSE AGGREGATE TYPE NOT GIVEN
ACP TYPE OR AGGREGATE GRADING = NOT GIVEN
ASPHALT OR CEMENT CONTENT = NOT GIVEN

LOCATION FROM STATION 304
TO  STATION 261

ZERD MI,.=. 8.2 US 59 SB INSIDE LANE

TEST COEF, COMMENTS
0.31 STA 304
0.31 STA 300
0.27 STA 296
0.31 STA 292
0.38 STA 287
0.38 STA 283
0.36 STA 279

"0.39 STA 275
0.38 STA 271

10 0.39 STA 266

11 0.42 STA 261 END
AVERAGE CDEF. FOR ABOVE SECTION

OONC VNP WN -

0.35

STANDARD DEVIATION 0,04

SPEED
40

TRUCK NO.
42

ACCe MILES

.id;om

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0

COEF. VALUES RANGE FROM 0.27 TO 0.42 |
s . . . : i

R —
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TEXAS HIGHWAY DEPARTMENT
K 1) RESISTANCE RESULTS

SECTICN NUMBER 8

CISTRICT CCUNTY DATE HIGHWAY SPEED TRUCK NOe
11 ANGEL INA 11-23-71 us 59 - 40 42

CATE EXISTING SURFACE WAS PLACED - 11-10-71

AVERAGE DAILY TRAFFIC - 0 _ ' ,

PAVEMENT TYPE ~ HOT MIX ASPHALTIC CONCRETE

COARSE AGGREGATE TYPE ~LIMESTONE-LIGHTWEIGHT

ACP TYPE OR AGGREGATE GRADING = NOT GIVEN

ASPHALT OR CEMENT CONTENT — 0.0 PERCENT

LCCAT‘ON FROM JCT FM 2021 AT REDLAND
T JCT FM 2021 AT LUFKIN

ZERQ MI.= 92.3 US 59 SBL

TEST COEF. COMMENTS . . ACC.
, e HATZRTAL - ASPHALT, %
1A 0.28 AT PVT CHANGE STA 304 6.5
28 0.32 256G ) £.5
3A 0.28 291 A}RUFA - 6.0
48 0.33 289 THAFROCK - 6.C
5A 0.31 28 TRAPROCK - 6.5
€B " De34 278 TRAFROCK - £&.5
7A 0.33 273 LTWT AGG'H 12.5
BA 0.30 ; . 268 LTT AGG'R 12.5
98 0.33 ‘ ' 262 LTVUT AGG'R 12.5
10A 0.33 257 LTWT AGG'R 12.5
118 0.37 7 251 LTUT AGG'R 12.5
12A 0.39 ~ ; ) ‘ 2LE CR., STN 6.5
138 0.35 : 250 {F.STN&SAND 6.5
14A 0.37 234 CR.STN&SAND 6.5
158 0.36 229 CR. STN 6.3
16A 0.33 22l CR. 5TN £.0
178 0.37 218 CR. STH 6.5
18A 0.28 RR UNDER PASS 0.2 M1 SCUTH OF TEST NO 18A
0.0 END MILEAGE AT JCT FM 2021
AVERAGE CCFF. Fux ABUVE S 4LTINON = Q.33
STAMIARDT DEVIATION = 06,03

C “ALUFS RANGE FROM 0.28 TO 0.39

< £ v * % ]

MILES

0.7

WHAWNMOOUINOVNLEWLVWNN=~O YD

Ntvh:h:NtvF-wo—r-#-r—r--—c:c

|
D




TEXAS HIGHWAY DEPARTMENT
- SPECIAL SPECIFICATION
ITEM

PLANT MIX SEAL

DESCRIPTION:

This item shall consist of a wearing surface composed of a compacted mixture of
mineral aggregate and asphaltic matériai, constructed on prepared base or surféce

in accordance with these specifications and to the dimensions as shown on the plans.

MATERIALS:
(1) Asphaltic Materials.

(a) Plant Mjx Seal Material shall be of the types of asphalt cement as indicated
on the plans and shall meet the requirements of the Item, "Asphalt, Oils and Emulsions'.
The Contractor shall notify the Engineer the source of asphaltic material prior to

production of the surfacing mixture and this source shall not be changed during the

-course of the project except on written permission of the Engineer.

(b) Tack Coat. The asphaltic material for tack coat shall meet the requirements

for emulsified asphalt EA~11M, cut-back asphalt RC-2, or shall be a cut-back asphalt
made by combining 50 to 70 percent by ﬁolume of the asphaltic material as specified
for the asphalt-aggregate mixture with 30 to 50 percent by volume of gasoline and/or
kerosene. If RC-2 cut-back asphalt is used, it may, upon instructions from the
Engineer, be diluted by the addition of an approved grade of gasoline and/or kerosene,

not to exceed 15 percent by volume. Asphaltic materials shall meet the requirements

of the Item, "Asphalts, Oils and Emulsions".



(2) Mineral Aggregate.

(a) Description. The mineral aggregate used shall be either crushed stone
conforming to the requirements of Item 302, ”Aggregéte for Surface Treatments”,
lightweight aggregate conforming to the requirements of Item 303, "Aggregate for

Surface Treatments(Lightweight) or that material as shown on the plans.

In addition to the above requirements, the mineral aggregate shall have a "Polish
Value" of not less than 34, unless otherwise shown on the plans, when tested in
accordance with Test Method Tex-22/~F Tentative. The "Polish Value" test is a

quality test for agpproval of the source and not a job-control test.

(b) Grades. VWhen tested by Test Method Tex~-200-F, the mineral aggregate

shall conform to the following gradation limits or that shown on the plans:

Percent by
weight
Retained on 5/8" sieve 0
Retained on 1/2" sieve 0-2
Retained on 3/8" sieve 525
Retained on No. 4 sieve ' 80-100

Retained on No. 10 sieve 95-100

SURFACING MIXTURE:

(1) General. The mixture shall be uniform and consist of mineral aggregate and

asphaltic material. For mixtures composed of crushed stone, the asphaltic material

shall form from 5.0 to 7.5 percent of the mixture by weight unless otherwise shown

on the plans. TFor mixtures composed of lightweight aggregate, the asphaltic material

shall form from 10.5 to 14.0 percent of the mixture by weight unless otherwise shown

on the plans.

(2) Tolerances. The Engineer will designate the asphalt content to be used in the




mixture after tests have been made with the éggregate to be used in the project.
When tested, as determined by the Engineer, samples of the mixture shall not vary
from the asphalt content designated by the Engineer by more than 0.5 percent dry

weight(based on total mixture).

EQUIPMENT:
(1) Mixing Plants. Mixing plants that will not continuously meet all the require-

ments of this specification shall be condemned.

Mixing plants may be either the weight—ﬁatching type or the.cqntinuous mixing type.
Both types of plants shalllbe equipped with satisfacﬁory conveyors, power units,
aggregate handling equipment, aggregaté screens and bins and shall consist of the
following essential pieces of équipment:

(a) Weight-batching Type.

Cold Aggregate Bin and Proportioning Device. The cold aggregate bins of

aggregate stockpiles shall be of sufficient number and size to supply the amount of

aggregate required to keep the plant in continuous operation. The proportioning
device shall be such as will provide a uniform and continuous flow of aggregate in

the desired proportion to the plant.

Dryer. The dryer shall be of the type that continually agitates the aggregate
during heating and in which the temperature can be so controlled that aggregate will
not be injured in the necessary drying and heating operations required to obtain a

mixture of 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 or specified temperatures, no

residue from the fuel shall adhere to the heated aggregate. A recording thermometer



shall be provided which will record the temperature of the aggregate when it leaves the

dryer. The dryer shall be of sufficient size to keep the plant in contimuous operation.

Scfeening and Proportionigg. The screening”capacity and size of the bins shall

be sufficient to screen and store the amount of aggregéte required to properly operate
the plant and keep the plant in continuous operation at full capacity. Proper provisions
shall be made to enable inspection forcesrto have easy and safe access to thé proper
location on the mixing plant where accuréte repreéentative samples of aggfegate may

be taken from the bins for testing. Seﬁaration of hot bin into compartmehts will not

be required providing uniform grading and asphalt content are consistently produced

in the completed mix.

Aggregate Weigh Box and Batching Scales. The aggregate weigh box -and batching

scales shall be of sufficient capacity to hold and weigh a complete batch of aggregate.
The weigh box and scales shall conform to the requirements of the Item, "Weighing and

Measuring Equipment".

- Asphaltic Material Bucket and Scales. The asphaltic material bucket and scales

shall be of sufficient capacity to hold and weigh the necessary asphaltic material
for one batch. If the material is measured by weight, the bucket and scales shall

conform to the requirements of the Item, "Weighing and Measuring Equipment“.

If a pressure type flow meter is used to measure the asphaltic material, the require-

ments of the Item, "Weighing and Measuring Equipment" shall apply.

Mixer. The mixer shall be of the pug mill type and shall have a capacity of not
less than 20 cubic feet unless otherwise shown on the plans. The number of blades
and the position of same shall be such as to give a uniform and complete

circulation of the batch in the mixer. The mixer shall be equipped with an “



approved spray bar that will distribute the asphaltic material quicklybénd uniformly
throughout the mixer. Apy mixer that has a tendency to segregate the mineral aggregate
or fails to secure a thorough and uﬁiform ﬁixing with the asphaltic material shéll not
be used. This shall be determined by mixing the standard batch for the required time,
then dumping the mixture and taking‘samplés from its different parts. This will be
tested by the extraction test and must show that the batch is uniform throughout. All
mixers shall be provided with én automatic time lock that will lock the discharge doors

of the mixer for the required mixing period. The dump door or doors and the shaft seals ,1

of the mixer shall be tight enough to prevent spilling of aggregate or mixture from the

pug mill,

(b) Continuous Mixing Type.
Cold Aggregate Bin and Proportioning Device. Same as for weight-batching type

of plant.
Dryer. Same as for weight;batching type of plant.

Screening and Proportioning. Same as for weight-batching type of plant.

Aggregate Proportioning Device. The hot aggregaﬁe proportioning device shall

be so designed that when properly operated a uniform and continuous flow of aggregate

into the mixer will be maintained.

Asphaltic Material Spray Bar. The asphaltic material spray bar shall be so

designed that the asphalt will spray uniformly and continuously into the mixer,

Asphaltic Material Meter. An accurate asphaltic material recording meter shall

be placed in the asphalt line leading to the spray bar so that the cumulative amount




of asphalt used can be accurately determined. Provisions of a permanent nature shall
be made for checking the accuracy of the meter output. The asphalt meter and line to
the meter shall be p;otécted with a jacket of hot oil or other approved means to main- -
tain the temperature oflthe line and meterlat near the temperature specified for the
asphaltic material. - | | |

If a préssufe typé>fiow meter is ﬁSéd to measure thevasphaltic material, the fequire—

ments of the Itemr"Weighing and Measufihg Equipment" shall apply.

ﬁizéi. The mixer éhall be of the pug mill continuous type and shall have a capa-
city of not less than LO tons of mixture per hour. Any mixer that has a tendeﬁcy to -
segregate the aggregate or faiis fo.secﬁre a thorough and uniform mixing of the aggre-
gate with the asphaltic material shall not be used. The dam gate at the discharge end
of the pug mixer and/or pitch of the mixing paddles shall be so adjusted to maintain a
1evel of mixture in the pug mixer between fhe pad@le shaft and the paddle tips (except

at the discharge end).

Truck Scales. A set of standard platform truck scales, conforming to the Item,

"Weighing and Measuring Equipment", shall be placed at a location épproved by the *

Engineer.

(2) Asphaltic Material Heating Equipment. Asphaltic material heating equipment shall

be adequate to heat the amount of asphaitic material required to the desired temperature.
Asphaltic material may be heated by steam coils which shall be absoiutely tight.

Direct fire heating of asphaltic materials will be permitted, provided the heater

used is mamifactured by a reputable concern and there is positive circulation of




the asphalt throughout the heater. Agitation with steam or air will not be permitted.
The heating apparatus shall be equipped with a recording thermometer with a 2L-hour

chart that will record the temperature of the asphaltic material at the highest

temperature.

(3) Spreading and Finishing‘Machine. The spreading and finishing machine shall be

of a type approved by the Engineer, shall be capable of producing a surface that will
meet the requirements of the typical cross section and the surface test, when required,
and when the mixture is dumped directly into the finishing machine shall have adequate
power to propel the delivery vehicles in a satisfactory manner. The finishing machine
shall be equipped with a flexible spring and/or hydraulic type hitch sufficient in
design and capacity to maintain contact between the rear wheels of the hauling equip-

ment and the pusher rollers of the finishing machine while the mixture is being unloaded.

The use of any vehicle which requires dumping directly into the finishing machine and
which the finishing machine cannot push or propel in such a manner as to obtain the

desired 1inés and grades without resorting to hand finishing will not be allowed.

Automatic screed contrdls, if required, shall meet the requirements of the Item,

"Automatic Screed Controls for Asphaltic Concrete Spreading and Finishing Machines".

(4) Pneumatic Tire Rollers. The rollers shall be acceptable medium pneumatic tire

rollers conforming to the requirements of the Item "Rolling (Pneumatic Tire)", Type B

unless otherwise specified on plans.

The tire pressure of each tire shall be adjusted as directed by the Engineer and



this pressure shall not vary by more than 5 pounds per square inch.

(5) Two Axle Tandem Roller. This roller shall be an acceptable power driven tandem "

roller weighing not less than 8 tons.

(6) Three Wheel Roller. This roller shall be an acceptable power driven three wheel

roller weighing not less than 10 tons.

(7) All equipment shall be maintained in good repair and operating condition and

shall be approved by the Engineer.

(8) Alternate Equipment. When permitted by the Engineer in writing, equipment other

than that specified which will consistehtly produce satisfactory results may be used. .

STOCKPILING, STORAGE, PROPORTIONING AND MIXTNG:

(1) Aggregate Storage. If the mineral aggregates are stored or stockpiled, they

shall be handled in such a manner as to prevent segregation, the mixing of the

various materials or sizes, and the contamination with foreign materials. The

grading of aggregates proposed for use and as supplied to the mixing plant shall

be wniform, Suitgble equipment of acceptable size shall be furnished by the Contractor

A3

to work the stockpiles and prevent segregétion of the aggregates.

(2) Storage and Heating of Asphaltic Materials. The asphaltic material storage shall

be ample to meet the requirements of the plant. Asphalt shall not be heated to a
temperature in excess of that specified in the Item, '"Asphalts, Oils and Emulsions'.
All equipment used in the storage and handling of asphaltic material shall be kept in
a clean condition at all times and shall be operated in such manner that there will be

no contamination with foreign matter.




(3) Feeding and Drying of Aggrégate. ‘The feeding of various sizes of aggregate to

the dryer shall be done through the cold aggregate bin and proportioning device in
such a manner that a uniform and constant flow of materials in‘the‘required propor-
tions will be maintained. When specified on the plans, the cold aggregate bins shall
be charged by use of a clamshell, dragline, shovel or front end loader. The aggregate
shall be dried and heated to the temperature;necessary to produce a mixture having

the specified temperature.

(4) ;Proportion;gg. The proportioﬂing of the various_materials entering into the
‘asphaltic mixture shall be as directed by the Engineer and in accordance with these
specifications. Aggregate shall be proportioned by weight using the weigh box and
batching scales herein specified when the weight-batch type of plant is used and by
volume using the hot aggregate proportioning device when thé continuous mixer type
of plant is used. The asphaltic material shall be proportioned by weight or by

- volume based on weight using the spécified equipment.

(5) Mixing.

(&) Batch Type Mixer. In the charging of the weight box and in the charging of

the mixer from the weigh box, such methods or devices shall be used as are necessary

to secure a uniform asphaltic mixture. In introducing the batch into the mixer, the
mineral aggregate shall be introduced first; shall be mixed thoroughly for a period

of 5 to 20 seconds, as directed, to uniformly distribute the various sizes throughout
the batch before the asphaltic material is added; the asphaltic material shall then

be added and the mixing continued fof a tobtal mixing period of not less than 30 seconds.
This mixing period may be increased, if, in the opinion of the Engineer, the mixture

is not uniform.



(b) Continuous Type Mixer. The amount of aggregate and asphaltic material
entering the ‘mixer and the rate of travel. through the mixer shall be so coordinated
. that a.uniform mixture of the specified grading and asphalt content:will be produced.
Checks on asphalt used shall be made at least twice daily by -comparing -the-asphalt
used in ten ioads of completed mix as shown on the asphalt recording meter and the
design amount for these ten“loads.h The acceptable percent of variatioh”between the
asphalt used and ‘the design amount will be as shown on the plans or as determined

by the Engineer. - : . A PR A : ‘ : SRR =

(c) The mlxture produced from each type of mixer shall not vary from the '

spe01f1ed mixture by nore than the tolerances herein spec1f1ed.

(d) The Surfa01ng Mlxture from each type of mlxer will not exceed a temperature

of 260° T and shall be spe01f1ed by ‘the Englneer. The temperature of the mixture will

not be lower than.lBO F when placed on the road.

6. CONSTRUCTION METHODS: -~ =~ = . SR PR : .

The tack coat or surfacing mixture shall nét be placed when the air temperature is
below SOO F and is falling, but:it may be placed when the air temperature is -above
Lo° F and is rising. Thevair_temperature‘shall be- taken in_ the shade~awaj,from
artificialrheat. It is further provided that the tack coat or eurfacing mixture shall
be placed only When the humidity, general weather conditions and temperatare and

moisture condition of the pavement surface, in the opinion of the Engineer, are suitable.

(1) Tack Coat. Before the surfacing mixture is laid, the surface upon which the tack -

coat 1s to be placed shall be cleaned thoroughly to the satisfaction of the Engineer.




The surface shall be given a uniform application of tack coat using asphaltic materials

of this specification. This tack coat shall be applied, as directed by the Engineer, with
an approved sprayer at a rate not to exceed 0.07 gallon per square yard of surface.

Where the mixture will adhere to the surface on which it is to be placed without»the

use of a tack coat, the tack coat may be eliminated by.the Engineer. The tack coat

shall be rolled with a pneumatic tire roller when directed by the Engineer.

(2) Transporting the Surfacing Mixture.. The mixture, prepared as specified above,

shall be hauled to the work in tight vehiclés previously cleaned of all foreign
material. The dispatchingvof vehicles shall be arranged so that all material delivered
may be placed, and all rolling shall be completed during daylight hours. In cool
weather or for long hauls, canvas covers and insulating of the truck bodies'may be
reéuired. The inside of the trﬁck body may be given a 1ight coating of oil, lime
slurry or other material satisfactory of the Engineer, if necessary, to preveht the

mixture from adhering to the body.

(3) Placing. The asphaltic mixture shall be spread on the approved prepared surface
with the specified spreading and finishing machine, in such a manner, that when
properly compacted, the finished surface will be smooth and of uniform texture and
density. During application of asphaltic material, care shall be taken to prevent

splattering of adjacent pavement, curb and gutter and structures.

(L) Compacting

(a) As directed by the Engineer, the surface mixture shall be compressed

thoroughly and uniformly with the specified rollers and/or other approved rollers.



(b) Immediately, following placement of the asphaltic mixture, the surface shall
~ be given ~ complete rolling with a tandem or three wheel rqller of such weight as to
accomplish good density without excessive breakage of the mineral aggregate. Immediately
following initial rolling, the entire surface will be rolled with the pneumatic roller
as directed by the Engineer. The motion of the rollers shall be slow enough at all
times to avoid displacement of the mixture. If any displacement occurs, it shall be
corrected at once by the use of rakés and of fresh mixture where required. To prevent
adhesion of the surfacing mixture to the roller, the wheels shall be kept thoroughly
moistened with a soap-water solution. Nécessary precautions shall be taken to prevent
the dropping.of gasoline, oil, grease or other foreign matter on the pavement, either

when the rollers gre in operation or when standing.

MEASUREMENT :

(1) The surfacing mixture will be measured separately by the ton of 2,000 pounds of
"Asphalt! and by the cubic yard of "Aggregate! of the type acéﬁally used in the com~
pleted and accepted work in accofdance with the plans and specifications for the pfoject. *
The voluﬁe of aggregate in the compacted mix shall be calculated from the measured weights

of the surfacing mixture by use of the following formula:

.. (W= A
v STIE
V = (Cubic Yards of truck measured aggregates

W = Total weight of surfacing mixture in pounds
A = Teight of Asphalt in pounds
K = Unit Weight of Aggregate in pounds per cubic feet
The value "K' shall be the average of two or more tests determined by the Engineer in

the following manner:



At the beginning of plant operations, a specified weight of dried mineral aggregate
shall be placed in an acceptable container that will cogtain a minimum volume of three
cubic yards. The aggregate shall be leveled or "struck-off" and méasured, to determine
the volume of the mineral aggregate, in cubic feet. The unit weight of the mineral
aggregate shall be obtained by dividing the specified weight of dried aggregate in
pounds by the measured volume in cubic feet. The valﬁe "K" is an average of two or

more of thé above described tests.

The value "K" shall be checked a miﬁimum of one time for each 3,000 cubic yards of
mineral aggregate. If in the opinion of the Fngineer or the Contractor's representative,
the value of "K" has changed, a check test shall be made. A new value for "K" shall

be determined if the checked value of "K" varies more than two percent (plus or minus)

from the value being used.

Measurement, if mixing is done by a continuous mixer, will be made on truck scales.
Measurement, if batched by weight, may be made on the batch scales and records of the

number of batches, batch designs and weight of "Asphalt" and "Aggregate" shall be kept.

(2) Tack coat will be measured at the point of application on the road in gallons

at the applied temperature. When gasoline and/or kerosene is added to the cut-back

asphalt for tack coat, as ordered, measurement will be made after mixing.

PAYMENT:

(1) 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 "Aggregate", of the types specified, which prices shall each be

full compensation for quarrying, furnishing all materials, freight involved for



all heating, mixing, hauling, cleaning the existing pavement, placing asphalt-
aggregate surfacing mixture, rolling and finishing; and for gll manipulations,
labor, tools, equipment and incidentals necessary to complete the work except tack

coat,

(2) The tack coat, measured as provided under "Measurement" will be paid for at
the unit price bid for "Tack Coat", which price shall be full compensation for
furnishing, preparing, hauling and placing the asphaltic materials of the grade
used; and for all manipulations, labor, tools, equipment and incidentals necessary

to complete the work.

(3) All templates, straightedges, scales and other weighing and measuring devices
necessary for the proper construction, measuring and checking of the work shall be

furnished, operated and maintained by thevCOntractor at his expense.
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