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PURXOZL OF THESIS

The purpose of this thesis 1s to determine which of
the twe fillers, Portland Cement or Sillca Dust, is the best to
use in making a sheet asphalt, and what mix produces the best results.



GENERAL

Sheet asphalt 1s of American origin, first devised as a

substitute for the finely pulverized Eurorean rock asphalt., The

early sheet asphalt surfaces were compcsed of sand and asphalt,

with or without the addition of filler, the constituents belng

being mixed well above the melting point of as-halt.

Early expericnces resulted in both successes and fallures,

and after many exhaustive investigations it w: s found that three

things were necessa~y for a succeessful sheet asphalt wearing sur-

face mixture, nemely:!

1, A sand or sands of good quelity end proper gradation

of slzes .
"Passing Percent by Velight
200 mesh sleve 0 to 5
loo " " 10 to 25
80 " " 6 to 20
50 " " 5 to 40
40 " " 5 to 20
3 " " 5 to 25
20 " " 4 to 15
10 " " 3 to 15
fetained on 19 0to 2" (1)

29 A filler of extreme fineness.

"riller - 65 to 707 shall pass 200 mesh cieve,

-

A1l shall pass 50 mesh sieve." 1

o

(1) and (2) - Specifications of The Agphalt Ascoclation, New York City.



N

3. An asphaltle cement of proper consistency, poscessing
strong and permanent binding power,

Filler may be defined as the inpalpebly fine material
flour, which 1s incorporated in sheet asphalt surface mixture to
inerease its strength, toughness, density and water-proofnees..
Portland cement and silica dust are the materials chiefly used

as the source of filler.



MATERIALS USED

The materials used for this analysis are the same as

those used by the city of Lansing in their work,

SAND
cleve ’‘nalysis
Retained on #10 sieve 7.07
Passing Fl0 " 6.67

" #20 " T.4%
" #30 " 3.8%
" 240 " 15.0%
" #50 " 34,17
" 780 " 10.67
" 7100 " 11,47

" #200 " 4,15
P10

SILICA DUST
Sleve Analysis
Retained on /50 sleve .65%

Passing #50 " 2477
" #80 " 24,787

" 200 " T2,407
100,00~

PORTLAND CITENT
“leve Analysis

Retained on /50 sleve .57

Passing #50 " 1.79
" 80 " 26.27
" 7200 " T1.67

anA ~?



BITULEN

cpecific gravity ececeeveeee 1.05°
“01ubility 1n C S, seeeess 997
Ductility sececovscecceose 90cm
Pentration 100 gram welght « 5 scc. 54 m.n.
Softening Point .eeeevesse 62.5°C



PROCEDURE

This analysis 18 based on the standard test for shear
a8 perseribed by the Agphalt Assoeclatlion, New York City.

Forty-eight different mixes, varying as shown on data
sheets ~ pares 10-11 -« were used in the making of the test brie-
quetts, These briguetts were made according to standard specie
fications and compressed to 3000# per square inch, After stand-
ing twenty-four hours the brigquetts were tested for sheay and
these results were plotted as shown on pares 12 « 15, The con-

elusions were based on these graphs,



PREPARATION OF ERITULTTS

The sand, bitumen and filler were all heated to 350°F
in separate containeras, and then thoroughly mixed, using the vary-
ing percentages of the different constituents., The asphalt was
then placed in the testing epparatus with a solid plate in place
of the plate containing the knife edged hole as shown on page 17,

The required eompression wee obtalned as 1llustrated on page 16.



EXOLANATION OF CURVES

The curves are all of a sémewnat 8imilar nature. That
18, with sand as a bose, a constand percent ol asphalt cement,
and a varying esmount of flllery the strenctu incrcaceee, as the
amouﬁt of filler i3 increased up to a certaln zcrount and then
gradually deereasese In the case of the twelve percent asrhalt
cement the Siliea Dust curve tends to heve a more constant value
than the Portlend Cement curve, showing that by using the Sillea
Dust as a filler one would expect to get better results 1f there

was a little variation in the mix.



CONCLUSIONS

It can be clearly seen from the graphs on pages 12 to
15 that the Silica Dust flller 1s the beat for all mixes, The
best mix 48 that of the ten percent asphalt cement, sixteen per-
eent filler and seventy-four percent sand, whether Silica Dust

or Portland Cement is ueed,

D



SILICA TUST FILIER

Fressure #

—~J
(B3]
O

]
D
@)

8-10-22 2,000 2,000 5215 4350 hze
S-12-72 2.127 1.027 F2T75 EI70 £e2
£-12-72 1.775 1.77% Stiielslotse £90
2-17-77 0.7 1,713 5415 T11F £70
LRk £.125 1,077 {215 2200 TS
2-20-72 1.775 2.070 5720 k200 £o5
17-27-70 1.717 2.2°0C N A a5 £2
MR 1.875 1.013 Czhs ZRo0 7L
TA-1h-TE 1,037 1,705 Zh00 E2TO 720
MAaL Ry 2/ 1.027 1,775 TETY ETTE ThS
pRaTh Rty 6 T.275 1.875 [ghisisINNards 777
17-27-70 2,070 2,070 SON0 £07E c77
10210277 TL.000 1L.277 FEL5 &71N =19
10-12-77 CJOT0 1,005 278 M0 £2s
10-15-74 1.775 1.712 r2TQA220 o
12-17-70 1,712 2,185 "00 tels
12-27-22 1.213 £.12% L2775 hERO 23
1417275 LLTEC 1.013 1500 1775 174




DATA

POHILAND Caliniid FI

- = -y

PUFEI

Mix Depth 1in ressure # Shear
— inches ji/sq.in.
6-10-62 2.125 2,17 1800 18Y5 182
8-12-80 1.937 2.000 £540 2550 275
8-14-78 £.000 2.000 3235 3005 £95
§-16-"76 2.000 1.v51 %490 355 370
8-18-74 2.062 2.062 5400 4350 498
8-20=-"72 £.000 2.062 380 w720 301
10-10-80 2,187 1.905 3020 2060 294
10-12-73 2.125 1.937 3320 3425 379
10-14-76 2,125 2,000 5895 4195 39
10-16-74 1.937 2.125 4725 160 495
10-18-72 2,000 2.06% 4955 4310 455
10-20-"70 2575 1.875 4955 3535 422
12-10-73 2.002 1.875 2460 2060 c4d
12-12-"6 1.987 2.000 3-00 2540 310
12-14-"74 1.937 1.£15 5345 5530 466
12-16-72 1.937 2.000 3210 4015 408
12-18-170 1.513 2.062 2100 276. 265
12-20-68 1.688 2.125 1270 1555 167
14-10-76 2.000 1.875 1310 995 118
14-12-74 1.875 2.000 1060 1305 122
14-14-72 2,062 1.813 1400 1410 154
14-16-70 1.813 1.875 1315 1365 154
14-18-68 2.125 1.875 1380 1535 157
14-20-66 £2.000 1.813 1960 1765 197
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