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-. 
A contract was awarded in the summer of 1983 to Young, Inc. Contractor for the 

construction of SH 6 in Robertson County from Hearne southeast to 1.0 miles 

northwest of Benchley. This work consisted of widening an existing 2 lane road 

to a four lane undivided facility. 

The existing two lane road was widened on each side with 6n lime stabilized 

subgrade, 14n of Flexible Base and approximately 3n of Asphalt Stabilized Base 

(Plant Mix). The base and surface failures were repaired using cement stabi­

lized base with a Type nsn Hot Mix surface. After widening and repairs were 

completed, Type nBn Hot mix was used to level-up the existing pavement. Two 

courses of Hot Mix Type nsu (165#/SY each course) were laid over the entire 

width. 

Type non Hot Mix (120#/SY) was used for the riding surface. This mix consisted 

of approximately 56% D-F Blend, 14% Screenings both from Texas Crushed Stone, 

12% Washed Sand treated with 11!2% 1 ime by weight and 18% loca 1 fie 1 d sand. The 

asphalt content was 5.3 percent. 

A representative of Texas Emulsions volunteered to furnish a polymerized AC 

asphalt for test purposes, at no additional cost to the State or Contractor. 

The contractor was cooperative and agreed to the change. A Field Change was 

approved allowing the polymerized asphalt to be used. 

Four tests sections on the riding surface were constructed utilizing a Polymer. 

These sections were between Stations 431+00 and 541+50, southbound, inside lane. 

The Polymer used was Styrelf 13. 

All of the test sections contained the same mineral aggregates proportioned as 

shown above. The percent of asphalt, percent of Styrelf and lime treatment of 

washed sand were varied. The test mixes and their locations were as follows: 



TEST LOCATION % % STYRELF TREATMENT OF 

SECTION LANE STA TO STA ASPHALT IN ASPHALT WASHED SAND 

Control Southbound 401+90 5.3 None 1 1/2% Lime 

Outside 541+50 

"A" Southbound 431+00 5.3 1.0 1 1/2% Lime 

Inside 509+00 

"B" Southbound 509+00 5.3 3.0 1 1/2% Lime 

Inside 527+00 

"C" Southbound 527+00 5.0 3.0 1 1/2% Lime 

Inside 571+15 

"D" Southbound 575+38 5.0 3.0 None 

Inside 584+40 

The design for the control section was the same as that used on the remainder 

of the project. This section was selected for purposes of comparison as it 

was constructed under the same conditions of weather, construction methods, 

etc. as the test sections. 

The asphalt used with the Styrelf was an Asphalt Cement from Exxon, Baytown (See 

Exhibit A). The Styrelf was added to the asphalt at the refinery by the pro­

ducer. The Styre lf was added at the rate of 3. 0% by weight of the Asphalt. The 

1.0% Styrelf (See Exhibit B) was mixed at the hot mix plant by adding one part 

asphalt containing 3% Styrelf with two parts AC-20 (See Exhibit C) from Exxon, 

Baytown Refinery. 



Three specimens from each mix were molded and tested for Hveem Stability. 

Results (average of three) are shown on Figure 1. 

Specimens were molded utilizing Test Method TEX 531-C .. Prediction of 

Moisture-Induced Damage to Bituminous Paving Mixtures Using Molded Specimens ... 

The individual results and indirect tensile strength for dry and conditioned 

specimens are shown in Exhibits D through H. The indirect tensile strength (TSR) 

for dry and conditioned specimens are shown in Figure 2. The average TSR for 

each mix is shown in Figure 3. 

All mixes including the control mix were sampled and Test Method TEX 530-C 

11 Effect of Water on Bituminous Paving Mixtures .. was performed on each. No 

apparent stripping was observed on any mix. 

Samples on all Styrelf mixes were submitted to File D-9 for extraction, grada­

tion and extracted asphalt properties. These results are shown in Exhibits I 

and J. Extraction and gradation of the control mix was performed by the 

District Laboratory. These results are shown in Exhibit K. 

Construction Methods: 

The test sections were laid on October 3 and 4, 1985. The control section was 

laid on October 10, 1985. All of the mix was laid at approximately 300°-310°F. 

The air temperature was approximately 75°F. A three wheel steel roller was used 

immediately behind the lay down machine. The rolls were filled with water 

ballast for a total weight of 10 tons. Three passes were used with the three 

wheel roller. 

A 10 ton, 9 wheel pneumatic tire roller was used behind the three wheel roller. 

The mix could not be rolled because it 11 picked up 11 on the rubber tires until it 

3 



had cooled to approximately 170°F. Getting the tires hot or adding more water 

did not reduce the amount of "pick-up••. This condition existed on all the mixes 

including the control section. However, there seemed to be less 11 pick-up 11 on 

the control mix. The use of this roller was discontinued. 

A single drum self-propelled vibratory roller was used for compaction behind the 

three wheel roller. This roller was used in the static mode. The mix using 

Styrelf had a tendency to ••pick-up" on the two rubber tires at a temperature 

above 175°F. The control mix would 11 pick-up 11 above a temperature of approxima­

tely 185°F. 

A tandem wheel vibratory roller in the static mode was tried in place of the 

single wheel roller. This roller did not "pick-up" at temperature above 175°F, 

but left roller marks and cut the mat so badly that its use was discontinued. 

After trial and error the rolling pattern selected for the test sections and 

control section were three passes with the three wheel roller, followed by three 

passes with the single wheel steel roller. Care had to be used with the single 

wheel roller to control mix "pick-up". All rolling was completed with the mix 

as hot as possible. However, some rolling was done below 175°F. 

The addition of Styrelf apparently had little effect on roadway density. Cores 

were taken approximately one week after laying and percent air voids on the 

Styrelf mix averaged 10.5. The air voids on the regular mix averaged 9.3 

percent. Additional cores were taken January _7 ___ , 1986 after the pavement had 

been under traffic approximately 90 days. The average percent air voids on 

the Styrelf mixes were 6.5 The control section air voids were 

9.5 percent. The Styrelf cores were on the inside lane. The control 



mix cores were in the outside lane. All cores were in the wheel path. 

Additional cores will be taken to determine possible changes due to time and 

traffic. 

Observations 

The Styrelf mixes were more tender than the control mix. Any rubber tire roller 

11 picked up 11 the mix more readly than mix without Styrelf. There were no 

significant differences in the workability of the mixes. Vacuum extractors 

with methelene chloride solvent are used in District Seventeen. These extractors 

could not be used on any of the Styrelf mixtures. However, they worked very 

well on the control mix. File D-9 reported that no problems were encountered 

using the centrifuge extractor with trichloroethylene solvent. 

Conclusion: 

From results of these studies the addition of Styrelf increases the TSR of hot 

mix specimens. Styrelf shows promise as an anti-stripping agent. Additional 

studies should be made using stripping aggregates to better evaluate the effect 

of Styrelf as an anti-stripping agent and to determine the percent of Styrelf 

needed for different aggregates. 
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EXHIBIT A 
STATf CEPARTMENT CF 

HIGHWAYS AND PUPLIC TRANSPORTATION 
DIVISION OF ~ATfRIAL5 ANn T[STS 

AUST!f'llt TLXAS 787(i3 

LIQUID ASPHALT TEST REPORT 0-G CHARGES 

--·.T~ACT r,o. D5P30019 RfQ NO. CONTROL 004c-OP-03A 
PROJECT F 401CR> 
DI~T 17 CO RorrRTSO~ 

::·e-rr FPt-.r:K SHfNj(:JR 

. , : - :, C T :: Q Y 0 U f\ G • 1 ~K • C 0 N T R A C T 0 R S 

FAG[ 1 

9~.00 

8063 

~lltiY SH t 
'*********************************************************************************** 

~ASO~ATGrY NO. C85377105 DATE RECD 10/C9/H5 

't.TFFUL ~TYRLELF 13 
~~G[~CER TEXAS EMULSIONS, I~C BAYTO~Nt TX 

CATl REPTD 10/16/85 
DATE SA~PLED 10/03/85 

CCCE OOOC000700 
coor 992'::?· 

~~E~.TIFICATION MARKS STYRLELF 13<3.0%) S P f C • I T P' 3 4 0 D 
~t~PL~D FroM TRUCK QUANTITY 1.000 UNIT GAL 

··~~·•****************************************************************************** 

: ':~~ITYt ST~KES 140F 1717 275F 05.5 KI~E~ATIC VISCOSITY 140F,CST 
· :~. VTSCGSITY, SECO~DS AT 77F 122F 140F 1PGF 

: T :· ,~ T I C t,, t. T 7 7 F 111 SPECIFIC G R A V IT Y AT 6 r: F 1. 0 2 1 7 7F 1 • 0 1 ~ 
~_:_- PT F ere f00 TOC SIEVF TEST ~ f[~[NT ~IXI~G ~ 

. '- S E I!.. IT Y- ~ C' C C ~' 11 C C A C L 2 % ASP H RESIDUE t Y DISTILL P T I 0 ~J 
~SCC ~/SO CACL2 % ' GY WEIGHT 
3 ~: t-' L u • 1;% S • D • S • ~:; P Y V 0 L U ,. [ 

:~-ILLAT!Dr- IrrF %BY VOLUMf OF TOTAL DISTILLATE AT-
320F 347F 374F 
437F 500F 60CF 

~~~TIO~ OF DISTILLATE ~ 

TEST GN PESIGUE FRou <T.F.O.T./CISTILLATION) 
.~~- ':.1TY I': ~,TOKfS, AT 140F 34(:',1 DUCTILITY 77F 0' 141 
~· ~T~ATTO~ 77F 080 

~ ;· '"' ~ c 1-i c c c [; :: ~ 0 1 

OCT 1 6 1985 

:'>I::Iif (F r·ATEPIAL~ A~\L TFSTS * 

* 
* 

~= r '-' I ' F rJ fi rv- A T I ~, r i 0 f>i L Y * 
* 

...................... '*** .... "****'*******'** 



EXHIBIT B 

S T t\ T F [: r P !I R T M H. T 0 F 
Hlfh~AYS ANG PU5LJC T~A~SPORTATI~f 

L 1 V I S I 0 ~. C F r., A T :::- ! I A L S /':. f~ l' T [ S T S 
AU~TJ~, TCXAS 7A7Q~ 

PAGE 

CORRECTEC REPORT P 
. o • T ' T • : . .:: LIQUID ASPHALT TEST RFFORT D-9 CHARGES 

.. T~tCT ~G. USf3C019 klQ NO. 
-I'>[> FPP.t< ShD;KIP 

. . F :.. C T :_. P Y 0 U !< C , l rJ C • C C rn R A C T 0 f:: S 

CONTROL 004S-OP-03B 
PHOJECT F 401(8) 
niST 17 CC ROFFRTSON 

95.00 

8063 

HWY SH () 

1 

••+**+**•*************************************************************************** 
L :: L' c ·- A T 2 ;;_ y J\ 0 • c B :':: 3 7 7 1 0 4 DATF ~EC~ 10/CS/P~ OAT~ REPTD 10/16/85 

DATE SA~PLED 10/03/R5 
··! Tt ·-·It..L ':TYRfLF MATtFIAL 
c;'Jf_L'CEF. TE>'AS U·'ULSIONS, Ii~C E1/\YTO;-,th TX 

c 0 [[ 0 0 0 0 0 0 0 7 p c 
COD[ 99253 

I =· [ ~ T l F I C A 1 I C ~I t>t t, R t<: S S T Y k L F L F 1 3 C 1 • 0 %: ) S P E C • IT U1 3 4 0 D 
C:UH:T ITY 1.000 UNIT GAL 

~*~********************************************************************************* 

:.: : IT<• STCI<ES 14UF 1f71 275F 04.f'. 
-- _ L • V I ~- C L ~-:; I T Y , S f: C C '. r S A T 7 7 ~'-

-::Ti:.TTU: t>T 77F OFt SPLCIFIC :"RAVITY 
_. ~i- t:'T I= l:UC tD0 TCC ~;EVE TEST 

· ~ L < I ~ 1 L I T Y - :. 0 r C ~:I 1 Q C A C L ; ~;. 

KINE~ATIC VISCOSITY 140F,C~T 

122F 140F lEOF 
AT 60F 1.001 77F 0.99~ 

~ Cf~FNT ~IXI~G % 
1\SPH RESirUE PY DISTILLf-TIOtl.l 

~. SY wEIGHT :,s cc 
:- <=; r L 

.TILLf~IIGr.- ILFF 
32GF 

s.r.s. % BY VOLU~E 

X 8Y VOLUMt OF TOTAL CI~TILLATE AT-
2lt7F ::74F 

4 :!.7F SCOF ?,CtJF 
~~- r·(;..JJCfl· I·F ui~,TILLATl ~~ 

TEST 0~ fCSID~E FRO~ <T.F.n.T./DISTTLLAT!O~) 

~ _-::~·_fTY I' ~-TOTS, f,T l40F 3~~42 CUCTILITY 77F C'- 141 
:: T - i- T 1 0 r, 7 7 F r f, 3 
T C h C C C' [· r~ '3 C 1 

L - ' S : C C fJ F :- C T I h l~ ~- A T [ f\ I A L • 

OCT 1 7 1985 

-·~**+***************************** 

I <'I ::- I ,- ! l F ~ AT F: F lf\ L ~ Af: r 1 [ S T ~, \Q._/~-
'*\ 

t: 1 ~~ * \ 
* 

F C C. T 1 !_ f. :; * 
............. ~•••*•******•• .. ***********" i 

_) 



,....:~.1~~T.r·3 

EXHIBIT C 

S T t-. T ~ ll t PAR Hl rt. T l• f-
r' I G II W A Y ') A ~J IJ F U £.' L I C T P A t~ S P 0 R T A T l 0 r; 
CIVISIOi~ OF ~'ATfRIAL~· AfJD TESTS 

AU~TINt TlXAS 7£703 

LIQUIC ASPHALT TEST RfPORT D-9 CHtFCES 

'T~:.CT :'tG. f5c.~CC19 F\EG NO. CO~TPOL OC49-C8-C~2 

PPOJECT F 401<8> 
U!ST 17 CO POP~RTSO~ 

. ~ ! . ~- U F FA . , f< L I ~: S H E.fJ K 1 R 
-~·.L,ACT:.f, YCL\C~ Ir:c. CC'f'.lTRACTOPS 

PACF 1 

91).00 

806~ 

Hl.tY ~H 6 

•***************~******************************************************************* 

Lt~O~ATORY ~0. CF5377173 CATE RECD 10/11/85 DATE REPTD 10/16/85 
DATE SAMPLED 10/09/8~ 

CC'CE 000000012~ 

COC'l 00000 
~t.TE• IAL :.c-20 ASPHALT 
t. ? 0 ~ ,_. C U• 

I [ F r · T I F I C f. T I 0 il ~·A F I< S 
SA~PLfC F~O~ STORAGE PIT 

~.PEC. ITU·' 
GUANTITY t.COO UNIT ~AL 

•*******•*************************************************************************** 

/ 
: ::. :_ ·~ I T '! , :) T C K f ::: 1 4 0 F- 2 2 ~ 8 ~ 75 F 0 5 • 0 V I N f tv, f T I C VISCOSITY l40F,r~T 

- _, < L. • \' I S C C S l T Y , SEC 0 iJD S AT 7 7 F 1 2 2 F 
- :· ::Ti~ATI.J~~ AT 77F OSB.7SPECIFIC GRAVITY AT 6CF 
- _:.~h PT F CCC 600/ TGC SIFVE TEST % 

li+OF U•CF 
1.037 77F 1.031 

CEMENT r-HXlf\G % 
_L~I~rLITY- 50CC M/10 CACL? % 

?SCC ~/~0 CACL2 % 
35~L a.ax s.o.s. 

ASPH RESIDUE BY DISTILLATION 

~~TlLLATlO~- IGPF % BY VOLU~E 

32CF 347F 

X f-· Y W E I G H T 
:~ >:Y VOLU~E 

OF TOTAL DISTILLATE AT-
374F 

437F 500F 600F 
_ : L r- ~· r T I c: I ,_· F r I S T I L LA. T [ " 

l~ST 0~ RfSICUE FRO~ <T.r.o.T./CISTILLATION> 
; ~- C ~J S I T Y 1 t· ~ T (1 i': f S , A T 1 4 C F 4 1 '3 2 -..- 0 lJ C T I L I T Y 7 7 F C f', 1 4 1 *' 

':: ·. '= T F AT I ;-, i. 1 7 F (14 1 
~~ST CHC COLE 301 

OCT 1 6 1985 

• :IV10I C f- 1-' AT F R I A L S At. [l T [ S T S • 

r 
l-

t_ L 1 s 

F C A T 1 0 N S 

* 
* 
* 
* 
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I 
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Density Calculations Terms and Equations 

A a Weight of specimen in air (g) 

EXHIBIT "D" 
LOTTMAN STRIPPING TEST DATA 

C a Weight of specimen in water (no paraffin used) (g) 

D a A-C = Actual volume of specimen (cc) 

Gt a Theoretical specific gravity of specimen (from Mix Design) 
A Gad = 0 = Actual specific gravity of specimen (dry) 

100 Gad = = Density of specimen (dry) (%) 
Gt 

S a Weight of specimen in water after vacuum saturation (no paraffin used) (g) 

V = A-S = Volume of specimen after vacuum saturation (cc) 

A Gsa = V = Specific gravity of saturated specimen 

Mix Identification 

Control Mix 

Project F 401(8) 

Highway SH 6 

Resident Eng. Shenkir 

Spec Item No. 340-D 

% Asphalt 5. 3 

Laboratory No. 

100 Gsa = Density of specimen saturated (%) 
Gt 

Gt • __ ....:2=-=-. ...:...4.::.2..;:;0 ______ _ 

Voids filled with water (%) ~ 

Specimen No. 3 

A 925 7 

c 514.8 

D 410.9 

Gad 2 253 

Dsd 9 3. 1 
ury or 
Condition D 

s 
v 

Gsa 

Dss 
Voids filled 
with water (%) 

100 (Dss - Dsd) 
100 - Dsd 

9 

025 2 

515.8 

409.4 

2.266 

93.4 

D 

=-

10 1 1 

925 9 CJ2'l.R 

515.3 515.5 

410.6 410.3 

2.255 2.256 

93.2 93.2 

D D 

1 5 7 8 

CJ25 2 925.9 925.8 925.2 

514. 1 514. 1 514.2 515.8 

411. 1 411. 8 4 1 1 . 6 409.4 

2.251 2.248 2.249 2.260 

93.0 92.9 92.9 93.4 

c c c c 

534.8 535.5 535.1 535.3 

390 4 390.4 390.7 389.9 

2.370 2.372 2.370 2.373 

9 7. 9 98.0 97.9 98.1 

70.0 71.8 70.4 71. 2 



LOTTMAN STRIPPING TEST DATA 

Indirect Tensile Strength Terms and Equations 

h = Height of specimen, in inches 

Pf = Gauge load if soil press is used (psi) 

Mix Identification 

Control Mix 

Ftv = Total applied vertical load at failure (pounds) = Pf X 16.35 if soil press is used or direct reading 
if load cell is read in pounds 

St = Indirect tensile strength (psi) 0.156 (Fty) 
h 

TSR • Tensile strength ratio = St (Conditioned)· 
st (Dry) 

Dry 

Specimen No. 3 9 10 

h 2.050 2.052 2.050 

P£ 132 137 138 

Ftv 2158.2 2240.0 2256.3 

St 164.2 170.3 171. 7 

St Average 162.5 

1 1 

2.060 

116 

1896.6 

143.6 

I TSR ~ 7 6 I 

Conditioned 

1 5 7 8 

2.053 2.053 2.047 2.052 

83 97 105 115 

1357.1 1586.0 1716.8 1880.3 

10 3. 1 120.5 130.8 142.9 

124.3 

! 

I 



EXHIBIT "E" 
LOTTMAN STRIPPING TEST DATA 

Density Calculations Terms and Equations 

A = Weight of specimen in air (g) 

c - Weight of specimen in water (no paraffin 

D • A-C = Actual volume of specimen (cc) 

Gt • Theoretical specific gravity of specimen 
A 

Gad = D "" Actual specific gravity of specime11 

used) (g) 

(from Mix 

(dry) 

100 Gad Dsd = = Density of specimen (dry) (%) 
Gt 

Design) 

S = Weight of specimen in water after vacuum saturation (no paraffin used) (g) 

V = A-S = Volume of specimen after vacuum saturation (cc) 

A Gsa "" V = Specific gravity of saturated specimen 

Mix Identification 

Test Section "A" 

Project F 401(8) 

Highway SH 6 

Resident Eng. Shenkir 

Spec Item No. 340-D 

% Asphalt 5. 3 

Laboratory No. 

Dss = 100 Gsa ~~~ = Density of specimen saturated (%) 
Gt 

Gt = __ .....;2;;_•;.....4.;_1;;_1;;.....__ _____ _ 

Voids filled with water (%) ~ 

Specimen No. 3 

A 925.6 

c 510.0 

D 415.6 

Gad 2.227 

Dsd 92.4 
Dry or 
Condition D 

s 
v 

Gsa 

Dss 
Voids filled 
with water (%) 

100 (Dss - Dsd) 
100 - Dsd 

6 ·. 

925.4 

511. 6 

413.8 

2.236 

9 2. 7 

D 

7 8 

925.5 925.5 

511.9 512.4 

413.6 413. 1 

2.238 2.240 

92.8 92.9 

D D 

4 5 9 10 

925.6 925.8 925.7 925.6 

513.4 511.9 512.4 512. 7 

412.2 413.9 413.3 412. 9 

2.246 2.237 2.240 2.242 

93.2 92.8 92.9 93.0 

c c c c 

534.3 534.8 534.6 534.0 

391.3 391.0 3 91. 1 391.6 

2.365 2.368 2.367 2.364 

9 8. 1 98.2 98.2 9 8. 1 

7 2. 1 75.0 7 4. 6 7 2. 9 



LOTTMAN STRIPPING TEST DATA 

Indirect Tensile Strength Terms and Equations 

h = Height of specimen, in inches 

Pf = Gauge load if soil press is used (psi) 

Mix Identification 

Test Section "A" 

Ftv = Total applied vertical load at failure (pounds) = Pf X 16.35 if soil press is used or direct reading 
if load cell is read in pounds 

St ~ Indirect tensile strength (psi) = 0.156 (Fty) 
h 

St (Conditioned)· 
TSR = Tensile strength ratio = St (Dry) 

Dry 

Specimen No. 3 6 7 

h 2 073 2 06R 2 067 

Pf 105 124 121 

Ft:_v 1716 8 2027.4 1Q78.4 

St: 129.2 152.9 149.3 

St._ Avera_ge 14 7. 7 

I TSR = 88 

Conditioned 

R 4 5 9 10 

2.065 2.060 2.063 2.055 2.059 

129 100 99 106 114 

2109.2 1635.0 1618.7 1733.1 1863.9 

159.3 123.8 122.4 131.6 141. 2 

129.8 



Density Calculations Terms and Equations 

A = Weight of specimen in air (g) 

EXHIBIT "F" 
LOTTMAN STRIPPING TEST DATA 

C = Weight of specimen in water (no paraffin used) (g) 

D • A-C • Actual volume of specimen (cc) 

Gt = Theoretical specific gravity of specimen (from Mix Design) 
A. Gad • D = Actual specific gravity of specimen (dry) 

100 Gad 
Dsd = Gt = Density of specimen (dry) (%) 

S = Weight of specimen in water after vacuum saturation (no paraffin used) (g) 

V = A-S = Volume of specimen after vacuum saturation (cc) 

Gsa a t • Specific gravity of saturated specimen 

Mix Identification 

Test Section "B" 

Project F 401(8) 

Highway SH 6 

Resident Eng. Shenkir 

Spec Item No. 340-D 

% Asphalt 5.3 

Laboratory No. 

Dss a 
100 Gsa ---== = Density of specimen saturated (%) 

Gt 
Gt D ---=2....,._,4....:;;0;..:;7 ______ _ 

Voids filled with water (%) a lOO (Dss - Dsd) 
100 - Dsd 

Specimen No. 1 3 

A 926.1 925.7 

c 512.5 512. 2 

D 413.6 413.5 

Gad 2.239 2.239 

Dsd 93.0 93.0 
Dry or 
Condition D D 

s 
v 
Gsa 

Dss 
Voids filled 
with water (%) 

6 10 

925.5 925.7 

511. 9 512.2 

413. 6 413.5 

2.238 2.239 

93.0 93.0 

D D 

5 7 8 9 

926.0 926.0 925.8 926.0 

512.6 512.8 511. 7 512. 5 

413.4 413.2 414.1 413. 5 

2.240 2.241 2.236 2.239 

9 3. 1 9 3. 1 92.9 93.0 

c c c c 
'i11.3 53 3. 7 533.6 533.9 

392.7 392.3 392.2 392.1 

2.358 2.360 2.361 2.362 

98.0 9 8. 1 98. 1 9 8. 1 

71.0 7 2. 5 73.2 72.9 



LOTTMAN STRIPPING TEST DATA 

Indirect Tensile Strength Terms and Equations 

h = Height of specimen, in inches 

Pf • Gauge load if soil press is used (psi) 

Mix Identification 

Test Section "B" 

Ftv = Total applied vertical load at failure (pounds) = Pf X 16.35 if soil press is used or direct reading 
if load cell is read in pounds 

St = Indirect tensile strength (psi) 
_ 0.156 (Frv) 
- h 

TSR • Tensile strength ratio = St (Conditioned)· 
st (Dry) 

Dry 

Specimen No. 1 3 6 

h ? 07t. ? o,;q ? o,;q 

Pf 75 84 88 

Ft.v 1226.3 1373.4 1438.8 

St. 92.1 103.6 108.5 

-
St Average 102.5 

10 

? 071 

86 

1406.1 

105.9 

ITS;= 99 I 

Conditioned 

5 7 8 9 

? 062 2.063 2.065 2.075 

72 83 86 87 

1177.2 1357.1 1406.1 1422.5 

89.1 102.6 106.2 106.9 

101.2 



EXHIBIT "G" 
LOTTMAN STRIPPING TEST DATA 

Density Calculations Terms and Equations 

A = Weight of specimen in air (g) 

c = Weight of specimen in water (no paraffin 

D .. A-C • Actual volume of specimen (cc) 

Gt a Theoretical specific gravity of specimen 

Gad 
A specific gravity of specimen "" - = Actual D 

used) (g) 

(from Mix 

(dry) 

100 Gad Dsd ~ a Density of specimen (dry) (%) 
Gt 

Design) 

S a Weight of specimen in water after vacuum saturation (no paraffin used) (g) 

V = A-S = Volume of specimen after vacuum saturation (cc) 

Gsa 
A 

=-"" v Specific gravity of saturated specimen 

Mix Identification 

Test Section "C" 

Project F 401(8) 

Highway SH 6 

Resident Eng. Shenkir 

Spec Item No. 340-D 

% Asphalt 5.0 

Laboratory No. 

Dss a 
100 Gsa 
..::....:....;;..._;;~ a Density of specimen saturated (%) 

Gt 
Gt = ___ 2 __ . =4..,1 ... 6 ______ _ 

Voids filled with water (%) a lOO (Dss - Dsd) 
100 - Dsd 

Specimen No. 6 7 

A 925.4 925.6 

c 514.0 514.4 

D 411 4 411 2 

Gad 2.249 2.251 

Dsd 93.1 93.2 
Dry or 
Condition D D 

s 
v 
Gsa 

Dss 
Voids filled 
with water (%) 

10 

925.5 

514.2 

411 1 

2.250 

93.1 

D 

11 1 3 8 12 

925.8 925.8 925.5 925.7 925.5 

514. 1 512.5 513.2 513.3 512.2 

411 7 413.3 412.3 412.4 413.3 

2.249 2.240 2.245 2.245 2.239 

93.1 9 2. 7 92.9 92.9 9 2. 7 

D c c c c 
533.3 534.8 535.1 53 5. 3 

1Q2 5 390 7 390 6 190 2 

2 1')Q 2 369 2 370 2 372 

97.6 9 8. 1 98.1 98.2 

67 1 73 2 7 3. 2 7 5. 3 



LOTTMAN STRIPPING TEST DATA 

Indirect Tensile Strength Terms and Equations 

h a Height of specimen, in inches 

Pf a Gauge load if soil press is used (psi) 

Mix Identification 

Test Section "C" · 

Ftv = Total applied vertical load at failure (pounds) = Pf X 16.35 if soil press is used or direct reading 
if load cell is read in pounds 

S I di il h (psi) = 0.156 (Ftv) t = n rect tens e strengt h 

St (Conditioned)· 
TSR = Tensile strength ratio = St (Dry) 

Dry 

Specimen No. 6 7 10 

h 2.063 2. 055 2.070 

Pf 85 85 84 

F_tv 1389.8 1389.8 1373.4 

St 10 5. 1 105.5 103.5 

Sr Average 106.9 

Conditioned 

11 1 3 8 12 

2.070 2.072 2.067 2.075 2.095 

92 71 84 80 7 1 

1504.2 1160.9 1373.4 1308.0 1160.9 

113.4 87.4 103.7 98.3 86.4 

94.0 

88 



Density Calculations Terms and Equations 

A • Weight of specimen in air (g) 

EXHIBIT "H" 
LOTTMAN STRIPPING TEST DATA 

C • Weight of specimen in water (no paraffin used) (g) 

D • A-C = Actual volume of specimen (cc) 

Gt a Theoretical specific gravity of specimen (from Mix Design) 
A Gad • 0 • Actual specific gravity of specimen (dry) 

Dsd = lOO Gad a Density of specimen (dry) (%) 
Gt 

S • Weight of specimen in water after vacuum saturation (no paraffin used) (g) 

V • A-S = Volume of specimen after vacuum saturation (cc) 

Gsa 
A .. - .. v Specific gravity of saturated specimen 

Mix Identification 

T e s t S e c t i o n " U" 

Project F 401(8) 

Highway SH 6 

Resident Eng. Shenkir 

Spec Item No. 340-D 

% Asphalt . 0 

Laboratory No. 

Dss .. 
100 Gsa ---==- • Density of specimen saturated (%) 

Gt 
Gt a __ ....::2:....:•:....;4:..,:;0:...:;6:.....-____ _ 

Voids filled with water (%) • 100 (Dss - Dsd) 
100 - Dsd 

Specimen No. 1 2 

A 925.2 925.5 

c 513.6 513.5 

D 411.6 412.0 

Gad 2.248 2.246 

Dsd 93.4 93.4 
Dry or 
Condition D D 

s 
v 
Gsa 

Dss 
Voids filled 
with water (%) 

4 7 

925.8 925.6 

513.4 512.5 

412.4 413. 1 

2.245 2.241 

93.3 93.1 

D D 

3 6 8 11 

926.0 925.5 925.5 925.5 

516.0 515.4 515.8 515.4 

410. 1 410. 1 409.7 410.1 

2.259 2.257 2.259 2.257 

93.9 93.8 93.9 93.8 

c c c c 
533.6 533.0 533.5 532.9 

392.4 392.5 392.0 392.6 

2.360 2.358 2.361 2.357 

98.1 98.0 98.1 98.0 

68.9 6 7. 7 68.9 6 7. 7 



LOTTMAN STIUPP ING TEST DATA 

Indirect Tensile Strength Terms and Equations 

h = Height of specimen, in inches 

Pf a Gauge load if soil press is used (psi) 

Mix ldcntlficat!on 

Test Section "D" . . 

Ftv = Total applied vertical load at failure (pounds) = Pf X 16.35 if soil press is used or direct reading 
if load cell is read in pounds 

St = Indirect tensile strength (psi) = 0.156 (Frv) 
h 

TSR a Tensile strength ratio c St (Conditioned)· 
St (Dry) 

Dry 

Specimen No. 1 2 4 

h 2.040 2.402 2.041 

Pf 73 77 80 

F t.v 1193.6 1259.0 1308.0 

St 91. 3 96.2 100.0 

Sr- Average 99.2 

7 3 

2.052 2.041 

88 75 

1438.8 1226.3 

109.4 9 3. 7 

99.8 
-

I TSR ~ - -- 10 0 - J 

Conditioned 

6 8 1 1 

2.046 2.032 2.037 

79 80 85 

1291.7 1308.0 1389.8 

98.5 100.4 106.4 

I 

i 

I 



EXHIBIT I 
STATE DEPARTMENT OF 

HIGHWAYS AND PUBLIC TRANSPORTATION 

GENERAL TEST REPORT 

Charge $260.00 

Contract/Reqn.No. 05830019 Control 49-8-38 No. PO 8063 
~~~---------------- --~~~~-----Engineer Frank Shenkir Project F 401(8) Hwy. SH 6 

Contractor Young, Inc. District 17 County Robertson 

***************************************************************************************** 

Laboratory No.F85500289 thru F85500290 
Date Sampled l0-03-85 Date Received 10-09-85 Date Reported 10-18-85 
Materia 1 HMAC Code --------------------Producer Young Bros., Inc. -Bryan Code 
Identification Marks See Below Spec-.7I~te-m--~3~4~o~-o~a~2r,-.T-y~D~ 
Sampled From Truck Quantity Units 
********************************************************************~*~**=*=*=*=*~**~*~*~*~*~**~*~*~*~*~*~* 

Size 
Pass 1/2" 
Pass 3/8" 
3/8"-No.4 
No.4-No.l0 
Ret. No.lO 
No.l0-No.40 
No.40-No.80 
No.80-No.200 
Pass No.ZOO 

Residual Bitumen 

EXTRACTION TEST RESULTS 

Specification 
Item 340-002, Type "0" 

(% by wt.) 
100 

85-100 
21-53 
11-32 
54-74 
6-32 
4-27 
3-27 
1-8 

4.0 - 8.0 

F85500289 
MiX C with 
3.0% Polymer 
treated sand 

(%by wt.) 
100 

98.5 
28.8 
28.8 
59.0 
14.6 
13.3 
6.3· 
6.7 

* 5.2 

* Resample under Lab No. F85500337 

TEST RESULTS ON RESIDUAL BITUMEN 

F85500290 
Mix 0 with 
3.0% Polymer 
untreated sand 

(% by wt.) 
0.2 
2.3 

31.2 
26.3 
60.0 
13.5 
11.2 
8.6 
6.7 

4.9 

Viscosity@ 140°F, stokes --------------------------- 2462 ------------- 3150 
Penetration @ 77°F ------------------------------------ 100 -------------- 83 
Ductility@ 77°F, em. --------------------------------- 141 -------------- 141 

.3cc: 
- lee: 

lee: 
lee: 

District 17 
Sec. F 
Sec. C 
Bobby Wade-District 17 Lab. 



EXHIBIT J 
STATE DEPARTMENT OF 

HIGHWAYS AND PUBLIC TRANSPORTATION 

GENERAL TEST REPORT 

Charge $260.00 

Contract/Reqn.No • ..,...,.........;;0~5..;...83;,_;;0_0..;;...19;..,__ _____ Control 49-8-38 No. PD 8063 
Engineer Frank Shenkir Project F 40l(8) Hwy. SH 6 
Contractor Young, Inc. Di strict._.....:1:..:..7 ___ County Robertson 

***************************************************************************************** 

Laboratory No.F85500287 thru F85500288 
Date Sampled l0-03-85 Date Received 10-09-85 Date Reported 10-18-85 
Material HMAC Code ·----------------Producer Young Bros., Inc.-Bryan Code 
I dent i fi cation Marks See Be 1 ow Spec·-.;:-1 t-::-e--m-"'34""'0~-"'l':a~o2l'!"",--:;:T.-y_,D,...--
Sampled From Truck Quantity Units 
********************************************************************~*~**~*~*~*~*~**~*~*~*~*~*~**~*~*~*~*~* 

EXTRACTION TEST RESULTS 

F85500287 F85500288 
Mix A with Mix B with 

Specification 1. 0% Polymer 3.0% Polymer 
Item 340-002, Type "D" treated sand treated sand 

Size (% by wt.) (% by wt.) (%by wt.) 
Pass 1/2" 100 100 100 
Pass 3/8" 85-100 98.5 98.4 
3/8"-No.4 21-53 28.6 29.8 
No.4-No.l0 11-32 25.6 25.2 
Ret.No.lO 54-74 55.7 56.7 
No.l0-No.40 6-32 15. 3· 15.5 
No.40-No.30 4-27 12.6 11.4 
No.80-No.200 3-27 3.0· 8.6 
Pass No.200 1-8 8.4 7.9 

Residual 9itumen 4.0 - 8.0 5.2 5.2 

TEST RESULTS ON RESIDUAL BITUMEN 

Viscosity@ 140°F, ·stokes --------------------------- 3470 ------------- 2258 
Penetration @ 77°F ------------------------------------ 89 -------------- 101 
Ductility@ 77°F, em.--------------------------------- 141 -------------- 141 

.3cc: 
- lee: 

lee: 
lee: 

District 17 
Sec. F 
Sec. C 
Bobby Wade-District 17 Lab. 



--- EXHIBIT K 

Sieve 1 Design 1 
Size No.r ' 

I I 
' ' 
! 

; 

L!4" ·78": i 
- 5 .. ·58. ' 
: 3 .. . 3 3" 

: 2" <) ~" ) ,c;, 
~ 3" ·4 '72.( 

I -·10 i .. 
4-10 ~->·( 

i -lO .( (;,(_; 

:0-40 /'!·{' 
! ..:.o.ao /;,( 

I 50-200 ;/' ( 

;:lass 200 _?,(, 

I Tot a! j {;(/.(' . 

.Asphalt _.,\ ) ' 

Bin I i Loca· 
An ty Extr.: T' I t· a . N 1 1me ; 10n 

No. o. i ~ No. 
t - :,.. : 

. ': ,~ ' 

2 

I 

i 
I 
i 

I 

jr 

3 

' 

Station 
No. 

4-, ~ 

LIAILY CONSTRUCTION REPORl 
ASPHALTIC CONCRETE PAVEMENT 

Combined Bin Analysis 

4 

Mix 
Temp. °F. 

Plant Road 

5 6 

Specimen 
Nos. 

7 8 

Road Lab % 
Dens. Dens. Stab. 

1 

},9 
r'31·8' 

<C.· :J 
6'2-(J 
.1~· s 
~~q-

/. I 
(/,g 
/t1(1·{J 

S/<1 

JJ!STIUCT LAB 

Extractions 

2 3 

J, '7 7- <:_. 
3(;, 0 I>Z·} 

::<.7·7 -~~-? 
61·ff ?/.'/ 
J '}, Z- I 3 7 
c;, (., /t'-''1 
g; z_, .f'l] 
7,> 2> ~-.> 

Vt'f;,o 1/l'f'',(' 
q/7 <,ll:.-

Materials Used 

Asphalt 
(Tons) 

4 

Previous Report 753.9-:3 

5 

Aggregate 
(Tons or C.Y.) 

. ':' -"";' .. ,.... 
'
' _ This Report 

I I ! ' 4-;;1 37-:J ?.~:: 
f-------'-=--....:-=--·~--+-+--+--=-.::...'-.--f-'""'-'~.::._"'--+------l--+---l----1 Total To Date 7.., ,.., r.,-:;, : 4 'il ~ c:. c: ·~ --

1 ~~~~~--~~-~~~-'~-~-~~~-~-~·~ 

Percent Complete-Asphaltic Concrete Pavement 

Percent Complete-This Type _j,'3. ::.._-;;. % 

i : Percent Complete-All Types 'c. 3.. ! z.. % 

I Days Run 

i Loca· "' Rate of Application 
Q.> Q.> 

I tion "' "' Station to Station Width ~s Inches Inches ..,_ ... 
::lO::l ?E Lbs/Sq. Yd. Lbs/Sq. Yd. Lbs/Sq. Yd. N:>. 0 0 (Feet) 

' u u 
SQ. Yds. Tons Sq. Yds. Tons Sq. Yds. Tons 

i - ~ ~ r / ,__ - . . -? r1 - - - -· ~ - -
I A 

i ~ 
I (/If J 

i ,- M A h 
')bf'{ 1[/llf..l/ .A _/, / 

.·, '?3 .... e,... /. / _i /11 ( j,, ., ' f V Total Today -· ' -· 
7 

Previous Report 'c 

-----~-----~-----~ --
- ' Total To Date --

! ·.· ..... e---: ' ./ OF 

••• ~ l 
-e ..... ;:. /" OF Avg. Rate To Date Lbs/Sq. Yd. Lbs/Sq. Yd. Lbs/SQ. Yd. 

' / 
..., 

3 - ''/ '' ( ,'\I -~ ........ ~. - ..... - / / -= ~ • s ..;/- __ {_ / 3 ) ---=-/--:---- J I / 

- ~/.~/~-·_, _;_"__!___.'.'' '~~-~7~~~~'~'-l~r {I /,' , j 1 --! _! ~ :-c• ;:._ ,:, ,, -( 
----~ -----~--

I / I / 

/ / l/ . I : - ""·/~-- /I 
'·.-;J" / ~~ 7 ---~ 

lnsoector 

I 

TypeL'/ ~ Date ~ ({-~_ L!.:_-i"_~) - ~---- Report No L-~ 
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