
'v".t IA.o-.\ De. k"Y v-U 1AE-s "\'VI. e_ L<7. "'~ -H, 
c.\ L1~e o~ "t"YqG."l~d Rr)\\ 

RaG ~\1.\~~ (_ 



June, 1933 : Bulletin No. 304 

What Determines the Length of Life 
.:.. - - - - -

of Prepared Roll Roofings? 

BY HENRY GIESE, H. J. BARRE AND J. BROWNLEE DA\"JDSON 

AGRICULTURAL EXPERIMENT STATio:'< 
IOWA STATE COLLE~ OF AGRIITT.Tt:RE AXD 

l!ECHAXIC ARTS 

R. M. Ht'OHES, Actin~: Director 

AGRICI:LTI:RAL EXGIXEERIXG SECTION 

Alfi::S, IOWA 



SUMMARY 

1. The average life of the samples of roll roofings laid on the 
south slope of a test roof was 10 years in contrast with over 13% 
years for the same samples laid on the north slope. The life of 
the samples varied from 5 to 14 and 5 to 18 years on the south 
and north slopes, respectively. 

2. The weathering tests revealed the following: 
a. The sun was the most destructive agency. 
b. The wind became very destructive once the roofing was 

loosened sufficiently to permit flapping. 
c. The slate and fine sand of the mineral surfacing were 

retained much better than the coarser sands or pebbles. 
d. The application of an asphalt roof paint prolonged 

the useful life of many of the roofings. 

3. Pitch knots and other defects in the sheathing, and im
proper nailing reduced considerably the useful life of the roof
ings. 

4. From the equation obtained by a statistical interpretation 
of the data from the investigation, it may be said that durability 
of prepared roll roofings varies: 

a. Directly with the tensile strength of felt. 
b. Inversely with the loss of weight of the original-ma

terial on heating at 149 degrees F. 
c. Directly with the amount of mineral surfacing on the 

roofing. 



What Determines the Length of Life 
of Prepared Roll Roofings( 1 

By HENRY GIESE, H. J. BARRE and J. BROWNLEE DAVIDSON 

The length of life of prepared roll roofings is a prime con
sideration in their selection. The durability of the various brands 
of roofing on the market varies widely. The useful life of a roof 
made of roll roofing is infiuenced by the degree of exposure to 
the weathering agencies, the condition of the sheathing and the 
inherent qualities of the roofing material itself. This bulletin is 
a summary of the results of an investigation, conducted co
operatively by the Agricultural and Engineering Experiment 
Stations, to determine the quality factors of three-ply prepared 
roll roofings as they were sold on the market at the beginning 
of the project in 1913. 

One roll or square of each of 35 brands of prepared roll roof
ing which were made by 19 manufacturers was purchased on 
the open market and included in the experiment. This provided 
sufficient material for one strip to be placed on the shed for 
weathering tests and enough additional for laboratory tests. 
Table I presents some general information and data of the phy
sical qualities of the roofing sample. 

A review of literature on the subject reveals little work di
rectly comparable with that given here other than the develop
ment of testing methods and specifications for prepared roll 
roofings. 

EXPERIMENTAL PROCEDURE 
The experimental work consisted of tests which were divided 

into two groups; namely, weathering tests for determining the 
durability of each of the 35 roofing samples by subjecting them 
to actual weather conditions, and laboratory tests for determin
ing such physical and chemical qualities as were considered to 
be related to durability. 

WEATHERING TESTS 

For this group of tests the roofings were laid upon a gable 
roofed shed where they were subjected to actual weather con
ditions (fig. 1). The roofings were laid in warm weather be
tween July 21 and 24, 1913. The axis of the shed extended ea.~t 
and west, giving north and south slopes to the roof. The roof 
which was of one-third pitch was constructed of 8-inch shiplap 
laid horizontally on 2 by 4-inch rafters spaced 24 inches center 

1Projec:t 9 (old series) of the Iowa AIP'Ieultural Experiment Station. A more tt. 
tailed account of the inYest.i&'&tion U HJ)Orted in Bulletin 100 '1"be Dorab11Jt7 of Pre
pared Roll Roofinp." Engineerinr Eq»erimen' Station, Iowa State Coll~:p. 
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Fla. 1. Roofine Alllplee In place for weatherinsr tnta. 

to <>enter. The sheathing contained occasional lmots, some of 
whieh were rather pitchy. 

One sti·ip of each roofing sample 28 feet 8 inehes long was 
laid from eave to ea\'e with a 3-ineh lap to form the joint with 
the adjacent samples. 

The sampl<'s were inspeeted, ·usually once each year until 
nearly all of them had fail<'d. )lost of the failures were repaired 
to maintain the sNovieeabilit~· of the roof. 

In 1920, an asphalt roof paint was applied to a strip 3 feet 
";de on the south slope of the roof loeated near the eaves and 
extending lengthwise of the building. This treatment was made 
to determine its influenee upon the life of the roofing. Paint
ing at regular inter\'als was speeified for one brand of roofing 
by the manufacturer. 

LABORATORY TESTS 

The laborator.r tests consisted of analyses to determine the 
chemical and physical properties of the samples which might 
have a relation to durability. There were few precedents to 
follow in making these tests because prepared roll roofings at 
the time the investigation was .initiated "·ere a comparatively 
new rnat~rial. A pnrt of each roofing sample was kept in re
serve for the making of additional tests. Tests were made of 
the principal constituents of the roofings, namely, the bitumen, 
felt and mineral surfacing. 



TABLE I, GENERAL DA'rA OF ROOFING SAMPLES. 
• 

] f=i 
.:i :9 .. •-' ~ ~ 

"':S 
.. .! ""c;-g .J .:i &.S I .:i • ·= Rooflnc and name of manufaclumr ... ~ • ~~ !.~ Color ~ . ~ .. • ~. ]I .. . 5 ..... ... =..c:i _..; :;:; .!!-5 ... 

-~! e~ .... 3~ ... .... i=a •• oc o:l! ~· :a• ""' ;::& ~; P.! .. ~ ~ii' ".!! .3i rZ:S Z'll o2 
1 llt•Mf Halvanite, Jo'ord AUt:. Co. 71 68 41-8 32 0.61 0.126 29 69.6 a 2.60 Silver gray 
2 Pyramid, Jo'ord Altar. Co. 62 •• 42-8 32 0.61 0.078 29 69.6 • 1.76 Orange CT&f 
3 ])urable, lldhmry·Millhouse )Ug, Co. 60 <7 39-8 32 0.42 0.078 29 69.6 • 1.60 Yellow lri'&Y 

• Vl!rlbc!st, Alollenry·Millhouae Mfr. Co. 51 48 40-8 32 0.44 0.078 29 69.6 a 1.75 Blue K!'&f 

• P.llea ••take, llC'IJ.enry·Mlllhouae Mtr. Co. 51 <7 <2-8 32 o . .u 0.172 29 69.6 • 1.76 Orange eray 

• Alllptor, X..npn Bro&. Co, 58 55 40-8 32 0.51 0.109 29 69,6 • 1.50 Orange pay 
7 ltlarade, La':Jan Bros. Co. 62 59 43-4 32 0.62 0.078 29 69.5 s 1.70 Orange Jrl't.Y 
8 Woven Aaph t, Lanran Bros. Co. •• 8a 39-2 32 0.79 0.14.1 29 69.6 s 2.1i6 Yellow gray 

• Rt~llance, Hall Mt. Aabt>-atoa Mfr. Co. 53 50 41-8 •• 0.45 0.078 29 69.5 s 2.25 Blue rray 
10 Aabestos, Sail ML Asbeatos Mfr. Co. 56 52 40-8 32 0.48 0.078 29 69.5 • 2.76 Blue gray 
11 Aduro·Rubber, Sail Mt. Aabeatoa llfr. Co. 49 46 40-8 32 O.t2 0.109 29 69.5 • 1.40 Yellow Enf 

'" Monarch, Stowell Mra. Co. .. 51 40-8 32 0.47 0.078 29 69.5 • 1.90 Blue. rray 
13 Eul't'ka, Stowell !.Ur. Co. 65 51 36-8 36 0.50 O,UI 33 10.0 • 1.60 Orange J'ray .. Rubbertex, The Heppes Co. 67 53 36-8 a6 0.52 0.078 •• 78.0 • 1.50 Yellow rray 
15 Flt~XO Tl1e lleJlP'I Co. 61 58 S&-11 36 0.59 0.141 .. 79.0 • 1.50 Yellow gray 
IB Ebonheo, The lle}Jpet; Co. ., 77 .... 32 0.71 0.141 •• 69.6 • 1.60 Blue rray 
17 Tia·best, Tho Kastern Oranile Rooflnr Co. 51 48 35-6 36 0.49 0.078 •• 79.0 s 2.00 Yellow rray ,. Granite, The !-:astern Uranlte Roofln' Co. 15. 140 40-8 32 1.28 0.284 •• 69.6 • 2.60 Orange rray 
1 Y Prot•cUon, Alllhalt. R•ady Rooll.nr Co. •• 85 40-8 35 0.76 0.141 30 71.8 s 3.00 Yellow era)' 
:.!0 Arrow, Asphalt. twady Rooflnlf Co. 123 118 49-8 .. 1.08 0.112 29 69.6 • 2.76 Yt'llow eray 
~l Compo-Rubber, General Roofinl' Mfr. <'o. 55 52 ...... 3 • 0.49 0.109 •• 69.5 s 1.60 Yellow rray 
~l! Genaam (amoolh), lAhrhton Supply Co. .. 50 .... 32 0.47 0.078 29 69.6 • 2.30 Oranp cray 
~:t Oe~nauo (sandt'd), Lroi:\.hton SUI•Jll)' Co. SaJe clmto n not rfte!iV~ 
~4. Parlt"ttt', The Am ... r. Asp altum A Rubber Co. 6:! .. 38-2 3. 0.67 0.109 •• 69.5 • 1.90 Oranre gray 
:.15 M.aJesUe, J. D. S\J'ftU A Co. 54 51 40-2 •• 0.48 0.16& 29 69.5 • 1.67 Oranre ~·r 
:.US B••t-of·all, &an H~buc-k A Co. .. .. U-2 •• 0.46 0.078 •• 69.6 8.5 l.&O Blue gray 
21 Oompoaltlon Rubber, Sears Rotobuck A Co. .. 50 41-2 32 0.46 0.141 •• 69.6 8.5 1.10 Blue cnr 
:!IJ }'llnt·Surla«~, &o.n Ra.buck 6 Co. 82 78 42-8 .. 0.68 0.172 29 69.6 3.5 1.70 Blue gray 
:.!~ }:vl'rlutie, Barnn Mf~ Co. 54 49 •• •• IU& 0.089 • 1.76 Yellow 
30 Ori•ntal, Scoan R<M~huc A Co. 77.6 7!-fi u 32 0.68 0.112 2.26 Slate 
:n Neponae' Farold, J. W. Bird 6 Son 52 49 .... •• 0.46 0.08 .. • 3.76 Gray 
S:l A11bf.stoad H. W. Johna·llanTUie .. .. 40-8 .. 0.49 0.057 • .... While 
33 Ruberoi , Standard Rffio. Co. .. 60.& 3H .. 0.46 $.106 • 1.76 Lil'ht. I(I'&J' 
3.& Amuon, Ba..rr.ll llf,. 50 45 37-4 36 0.40 0.086 • 2.26 L!,fhl .,.ay 
35 Old !»nxN&, \V. J. urton Co. 57" 53.5 3H •• 0.49 0.100 s 2.50 Y low EI'I'J' 
so Proteoc:t~ W. J, Burton Co. 55 5. 40 •• 0.49 0.096 • 1.50 Yellow 

Kind of ftUrfaee 

Mica 
Hmooth 
Vt•ry Jo'in~ Rnntl 
Mmooth 
Alligator 
Alligator 
Allirator 
Fine Sand 
Fine Mica 
Fine Mica 
Srnoot}t 
Fino Sand 
Alligator 
Smoot>t 
FineJ.,and 
Fine Sand 
Alligator 
li'ine Grooved 
eoane Sand 
Fine Groovl'd 
Vt>r)' Fino Hand 
Allieat.or 

Very Fine Sand 
Allirator 
Fine lllc& 
t'oarse Sand 
CoarJWt Sand 
Alligator 
Fino Slate 
V•rr Fine Sand 
A.alH. .. toa 
Allii:alor 
Alli~:ator 
Alliralor 
Alliiator 

Flexibility 

P.h•dium 
Mt>dium 
Ml'dium 
Vt•ry flexible 
Vt•ry ftcxlblt' 
Very flexible 
Alt•dlum 
:-:!tiff 
Very ftt>:dblo 
Very fl~>xiblo 
Very llt>xible 
Very fh•xlblo 
V1•ry ftt>xlblo 
Stiff 
M1•dimn 
StilT 
\rt>r)' tlnlbla 
V•·f/· atitr 
~li 

:t:er)' alitr 
~:ery tlcxlhl..-
Mediunt 

Vl'ry fto•xillle 
M"dium 
Hlitf 
Medium 
Htilf' 
1-'ltoxiblfo 
lh·dium 
llt-dium 
!oh-dium 
t'lt>xibl., 
1-'lo•xibLe 
fo'lo•J:ibla 
Slilt' 

•• 
"' 
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EXPERIMENTAL RESULTS 
WEATHERING TESTS 

Extended observations were made of the effects of weather
ing upon the roofings which may be roughly classified for the 
sake of discussion as major and minor effects. 

Major Effects of Weathering 
The weathering tests revealed that the durability of the vari

ous samples of roofings varied widely. Furthermore,. the dura
bility of the test samples was, in general, greatly reduced when 
they were placed on the south slope of the roof. It was difficult 
to determine just when a sample of roofing had failed, since no 
definite method was available for measuring just when it ceased 
to give adequate protection to the building. A sample, however, 
was considered to have failed when it was sufficiently perforated 
to permit leakage, which in these tests occurred in the five fol
lowing ways: 

1. Holes in roofing due to pitch knots and nail holes caused 
by pulling away from joints. 

2. Open joints due to contraction of material. 
3. Holes due to parts of roofing being torn loose or blown 

away by wind. 
4. Holes worn through the surface. 
5. Cracks in the roofing due to the breaking of roofing. 

Figure 2 presents the observations concerning the number of 
kinds of failure which occurred on each slope of the roof 
after 14 years of weathering. It should be noted that the fail
ures of the samples on the south slope were two and one-half 
times as numerous as those on the north slope. There were 30 
failures on the south slope as compared with 12 on the north. 
The samples on the south slope were exposed more directly to 

Pooe Jo~rrn 

Fill'. 2. Kind and number of fail\ll"tS obeerved In the weatherina teet.. 
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TABLE II. GROUPING OF SAMPLES ACCORDING TO DURABILITY. 

Last year Durability, Sample~ on 
in tad yean .outh aide Samples on north aide 

1918 • 2, 5, 26.27 IZ 
1919 6 
1920 7 12. 18, 21, 32 •• 17 
1921 8 a. 2s, 2s. 29 8, 11, 24 
1922 9 
1928 10 S, 9, 10, 11, 24, 31 32 
1924 11 ], 8, 13, 16, 17. 35,36 9, 29 
1926 12 19,20 21 
1926 13 14, 16, 80 2, 18 
1927 14 .c.1, 22, sa. at 3, 6, 15, 22, 26, 26, 21, 28, II, 84, 31 
1980 17 All aamplea repla<"ed 18, 19, 20, 81 
1931 IS J, ... 7. 10, 14, 18, 80,35 

the sun which undoubtedly aeeoimts for the differences in the 
number of failures. 

"Holes through roofing" was the most common type of failure, 
caused principally by pitch in the knots in the sheathing. The 
excessive amount of pitch in the knots in two boards of the 
sheathing caused a very rapid deterioration in samples Nos. 25. 
26, 27, 28 and 29 which were placed over these boards. Other 
holes were caused by loosened nails and uneveness in the sheath
ing. 

The action of the wind, on account of the character of the 
building, was unusually severe, and was perhaps the next most 
important factor in the failures. After the roofing stretched 
and loosened, the wind caused much flapping. The wind event
ually tore several of the roofing samples and removed a portion 
altogether. Poor joints and cracks in roofing were common 
types of failures. 

In table II the samples on both sides of the shed are grouped 
· with respect to durability. In determining the durability of a 
particular sample, one year was deducted from the time that a 
sample was reported to have failed. For example, a sample 
which was reported to have failed after 7 years of weathering 
was considered to have lasted 6 years. 

The average durability of the samples, as shown in table II, 
is exactly 10 years for the south slope and a little over 131-2 
years for the north slope. Although the range in durability is 
only 4 years greater on the north, the higher average is due to 
the larger number of samples failing near the termination of 
the weathering tests. The failures on the south slope were well 
distributed. 

Minor Effects of Weathering 
The accompanying illustrations (one-fourth natural size), figs. 

3, 4, 5, 6, 7 and 8, show some of the typical effects of weathering 
upon the representative samples of roofing used in the investiga
tion. An examination of the illw.1rations shows, as indicated in 
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Fll'. a. On the left Ia new "mica" rooftnc and on the rll'ht the same rooftn.r after lt !tad 
been u.cl on the north aide of the bulldlnc. The oblervatlona of the eoudltion of the rooftn~t 
on the north and lOUth aldC!II are recorded below for the varlou yeara. 

1815 

1918 
1918 

11121 

1921 
1024 
usus 
11128 
li27 

SoU'I'H SID& 
Conclltlon IIOOCL GrQ' color. Some 

mica 110ne. 
Fewbulpa. 
Condition fair. Dark lrl'&Y color. Klc:a 

two-thlnl. 110ne ln many pia
Gray color. About one-half of mica 

lfi'Onll. 
Mica wrfaelnc badly weatherworn. 
Surface In fair condition. 
OM llol4 4 inelu• in length. About 

76 percent of mica IIQDe. 
About 80 pereent of mica aone. 
Mica practlcaiiJ' all aone. 

1918 

1924 

1926 
1926 
1927 
1931 

N'oBTII StOll 
Conclltlon IIOOCL Gray color. Mica 

partly lfi'One. 
Surfac:e In fair condition. About 30 

percent of mica cone. 
About 60 pereent of mica cone. 
About 80 percent of mica aone. 
Klea Drac:tically all !lODe. 
Conclltion fair. 

F1Jr. 4. Alllptor l'GOfln~r-new ~ample lJ ehOWD In the center, that. 1laed on the aout" aide 
of the bulldlnJr at the left and the sample from the north aide at the rilrht. Below are the 
obMrvatlona of the conclltlon on each aide of the bulldlnc. 

SoWJI SID& 
1915 Condition aoocf. Bro1r11 oolor. Surra~ 

bitumen putly 110ne. Surface ap. 
J)e&ftCl mnooth. 

1911 Coudltlon aood. Black color. Surface 
pliable. 

1918 Dark cr&Y eolor. Kcet of mica 110ne. 
1919 Condition fair. , Slildltly weatherworn. 
1921 M lea entlrelJ' 110ne. 
19!! Du~ bfo- color. Appearance fair. 
1923 Surface appear- duatJ', 
1124 Top II1J' 110M In apot.e. Dirt,- brown 

color. 
1927 About 21i percent of top p)J' a:one. 

11118 

1921 
1927 
19Sl 

NOILTK Sm11: 
Condition' IIOOd. GrQ color.· Mica 

IDOIItly IIODe. 
Mica practieal)J' all .-.. 
No appuent chaaae ln condition. 
In fair)J' aood condition. 
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Fie. 15. · N- and u~ rooftnc with fine unci finial! . The eondltlon on tbe north aad 
.auth aid• ot the bullclJnc tor the varlou yean are reeordecl below. 

SOU'l'JI Sm& NoaTII 8rD& 
1915 Condition fair. Dark 8Ta)' color. Some 11118 Condition IOOCL Grap ec»lor. Some 

aurface bitumen aone. .-ncl JrODe. Surface ply broken Ia 
191C Black color, with line white and. Sur• one place. 

face d17 and 1tllf and covered with 1921 Ucht rrray color. 
unooth coaraa und. 1927 Surface appeared waatherworo. 

11118 Lhrht color. Surface bitumen hal'd and 19U Coadltlon poor, 
brittle, and aone In apotl. 

1919 Gray color. Naarly one-half ot and 
· aone. 

1922 Surface !Jadly weatherworn. . 
l9:U Sand 86 percent cone. Paint 1:10 ap. 

parent Yah1e. 
1926 Surface ply broken badly -pt where 

painted. 
:1918 .tbe~ut OM·Mlf of roe~ftng ge~ne. 

Pic. 1. Rooftna nrfaced with pebble-aew on the left, uad rl•bt. 
YariOIII yean are record8d below. 

SoUTH 8m& 
1916 Condltlo11 aoocL Pebble color. About 1918 

one-third ot pebbles pne. Bitumen 
• brltLie. 

1816 Bladl: color with white pebblea. About 
one-half of pebbles cone. 

1818 I.Jcht color. ~thlrct. of pebblea and 
much bitumen aona. 

1919 Gray color. Bemalnlnc bitumen lit.Jeaa. 
1921 Pebbles 90 perae11t III'OIU!· 
1922 Surface badly w•tt."•orn. Paint of 

no appuw~~t Yalue. 
1112S PebbiH 96 percent cone with allchtlJ' 

a .. r.noved 011 the poa.lnted area. 
1925 Surface ply broken In placeL 
:1116 Ab~ trM-1141/ of roo-n(l flaM. 

1919 
19Zl 
1922 
1921 
1924 
1925 
19Z1 
1931 

ObMnatJona for the 
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Fla. 'f. Slate eover.cl roofln~r. New umple 11 shown In the eenter, that vied on the 
aouth 1lde of the bullcllnJ at the left and on north 11de at the rlaht. Ohaervationa !or each 

· aido at different yeara are reeord.cl below. 

1916 
1916 

1918 
19:!1 
1922 

1023 
11124 

1926 

1927 

'SoUTII SUlK 

Condition very KQOd. Slate eolor. 
Condition cood- .PUable. Some alate 

1r0ne. 
Rcmalnintr 1late firm!)' In place. 
Ed1111 curled Jlill'htly. 
Some elate removed near .clae. Paint 

retain.cl 1late. 
Paint of little apparent value. 
About 20 percent of •urfacintr li'OM ex

cept where paln\M. 
About 80 percent of wrfaelnll' 1r0ne 

except where paln\M. Surface aood 
except near east joint. 

Bole• near ridge. 

1918 
1922 

1924 

1926 

1927 
1931 

NOBTS: Sm:a 
Condition aoocl. Slate color. 
Slate wrfacing firmly In place but 

appeared 10mewhat weatherworn. 
Joint !air. 

About 6 percent of elate aurfacin& 
JI'One. 

About 10 percent of alate srone. Sur
face In poor condition near .cisv. 

No apparent chanwe In concllLion. 
Condition fair. 

'F11r. 8. "A~" rooflna Is ehown above-- umple In the center. that vaed on the 
eouth and north •Idea of the bulldlnJr art. aho..,n, reapeetively, on the left and rildlt. Obo 
IIUVIILiona on the condltJon are recorded belo..,. 

1916 

1918 
1919 

1921 

19!! 

19Z7 

So'UTD SUlK 
CondiLioD ~ Whlt.e color. Top pi)' 

badly ecuiTed. 
Ll~ht color. 
l..btht IP'a)' color. Albeltoe top pi)' 

eheek.cl and -atherworn. 
CondiUon fair. Some breab La top 

aebelto8 pi)'. Joint -r. 
Aebeetu. top ply b.dly beoken and 

''"thenrorn. Paint renewed lillaht.-
1)'. 

No apparent ehan~re Ill condition. 

1918 

1919 

1921 
1923 
lBU 

1927 
19!1 

Noam Sm• 
Condition auocL Llaht color. ~ 

nearly 1r0ne. 
Gray color. Some breab ill aabeatoe 

pi)'. 
Llllht aray color. 
Aebatos 1111rface ecarred. 
Albeltoa top piJ badly broken and 

weathennwll. Joint poor. 
No aPPiftll\ ebanli'P ill collclltlon. 
Be placed. 
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the reports below each, that the shedding of the mineral surfac
ing was one of the first weathering effects noticed, especially on 
those roofings which were surfaced with mica and coarse sand. 
The finer sand particles and slate were retained much better than 
the coarser sands. One of the first noticeable weathering effects 
in the smoothly surfaced samples was the hardening and scaling 
of the bitumen, which left the surface ply exposed. Sample 
32, which had a felt consisting of 2 plys of asbestos, soon lost 
its light color because bitumen oozed through the surface layer 
and then hardened leaving the material very stiff and brittle. 

Other minor weathering effects, together with those mentioned 
above, are smnmarized in fig. 9. Reports on "bitumen running" 
caused by the heat of the sun, were more frequent for the samples 
on the north slope. The effect of the heat on the south slope was 
apparently sufficient to dry the bitumen. 

The burlap layer in sample 8 deteriorated rapidly, due to its 
exposure from failure to retain the asphalt. 

The effect of the asphalt roof paint applied on the roofinWI 
after 7 years of weathering was, in general, very marked. It 
was reported that 22 samples were "renewed" by the paint 
while 7 were not. In a few samples the paint also aided in re
taining over 20 percent more of the mineral surfacing than was 
held on the unpainted areas. In the sample with the burlap layer, 
the paint aided in keeping the burlap in place after its failure 
to retain the asphalt had left it exposed. It seems logical to as
sume that the application of a suitable asphalt roof paint over 
areas which have partially deteriorated because of pitch knots 
would materially reduce the effect of the pitch and delay failure. 

81'Nr'len eunn1na 

E'"e '"' Paor ConDITIOn 

Fie. 9. Kind and number of minor efl'ecu obeerved In the watha-Ina teU. 
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TABLE 111. CHANGES IN WEIGHT AND THICKNESS OF TEST SAMPLES 

• ,395 ,061 
7 .. 60 .040 
8 .181 
8 • 449 .... .067 

10 .. 88 .392 .107 
11 .421 .346 .076 
12 .467 .329 .128 
13 ·"2 .404 .068 
14 .611 .436 .080 
I& .633 .362 .171 
II :r.ce ,567 .182 
17 ·'" .360 . .104 
18 1.260 .868 .402 
19 • 728 .. 6 • .272 
20 1.118 .&14 . • 664 
21 .ua .. 02 .061 
22 .441 .314 .121 

•• .492 
26 .U4 .440 .074 

•• •• cr;z .870 .082 
27 .ns .263 .210 

•• .109 •• 79 .230 
29 .461 
ao .621 
81 
82 
33 

13.4 .086 
8.0 .097 

14.9 .086 
21.4 .091 
17.8 .079 
28.0 .102 
16.4 .099 
15.5 .091 
32.1 .088 .... .111 
22.4 .099 
31.9 .199 
37.4 .098 
66.0 .169 
18.1 .115 
28.8 .102 

14.4 .111 
18.1 .088 
44.4 .065 
32.4 .114 

Weathering 
lou, thickness 

.027 24.1 

.008 7.6 

.016 15.8 

.011 10.8 

.013 U.l 

.005 4.7 

.003 2.9 

.004 4.2 

.012 12.0 

.014 10.7 

.004 3.9 

.OZl 9.& 

.026 20.8 

.029 16.4 
-.010 -9.5 

.008 7.3 

-.001 ..0.9 
.ou, 14.6 
.029 30.8 
.014 IG.9 

The losses in weight and changes in thickness of the samples 
which were removed from the north side after 14 years of weath
ering are given in table III. Samples of four roofings were not 
obtained as they had been replaced and therefore do not occur 
in the table. The significant changes are the extremely wide 
range of the loss in weight and the actual increase in thickness 
of four samples. The large part of losses in weight for most 
samples was due to the loss of mineral surfacing. Sample No. 
30, however, with its large amount of slate suffered a loss· of 
only a little over 8 percent which is far below the average of 
those samples with mineral surfacing. This indicates that the 
flat particles are retained much better than the larger round 
pebbles. 

Much of the reduction in thickness may he accounted for in 
the same way as the loss of weight explained above. The increase 
in thickness of the four samples, which were without mineral 
surfacing, was due to a swelling of the felt. 

Laboratory Test Data 
The data of all of the laboratory tests have been summarized 
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81.00 .0800 
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86.68 .0678 
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76.0 11.8 .086 4.06 6.36 

70.0 12.9 0 "' 1.9 

80.0 u 0 2.1 u 

l 
]j 
;::,., .,. 

1.2 
2.0 
2.6 
2.1 

2.8 

3.8 

a.o 

2.4 

"' ... 
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in table IV. A majority of the data represent the mean of several 
observations. The thickness of th~ felts represents the combined 
average thickness of the· individual layers. Similarly the values 
of the tensile strength of the desaturated felts represent the com
bined average of those samples with more than one layer. 

The composition of the felts, as to the kind of fiber, has been 
determined for several of the roofings which represent a wide 
range of durability: The tests on the balance of the samples 
were not made because the tests of the representative samples 
showed no significant difference in their composition. 

STATISTICAL ANALYSIS OF EXPERIMENTAL RESULTS 
Statistical methods were used in analyzing the experimental 

data pertaining to the qualities influencing durability. The 
multiple correlation method,• which is a method commonly used 
and understood, was founq very useful in making this study. 

The results of the analysis show that durability is associated 
chiefly with the following qualities: (1) The tensile strength of 
the felt, (2) the loss in weight of the roofing on heating, and 
(3) the weight of the roofing. The following tabulation is pre
sented to show the increase in the length of life of the roofings 
with the variation of these qualities. 

Durability increases: 
0.164 of a year per pound increase of the tensile strength 

of a l-inch strip of felt. 
0.160 of a year per gram decrease of the loss on heating of 

a square yard of original material at 149 degrees F. 
0.038 of a year per pound increase in weight per 108 square 

feet of original material. 

These results also indicate that the length of life of similar 
roofings, similar to those represented by the test samples, may 
be estimated with a fair degree of accuracy. 

These conclusions are supported more definitely by the dura
bility data for the roofing samples e"-posed on the north slope, 
although the data for the south slope indicate a similar relation
ship. The weight of some of the roofings is determined in part 
by the amount of mineral surfacing, which would indicate that 
the latter also has some influence on durability. 

CONCLUSIONS AND RECOMMENDATIONS 
· A prepared roll roofing is essentially a felt saturated with a 
bituminous material. Usually, a protective coating of asphalt 
is applied to both sides of the saturated felt. l\Iineral surfac
ing is often added to the top side for protection. 

:1 Wallae.. H. A .• and Snedeeor. G. W. Cot-relation and maehlne calculation. Iowa 
State Collen or Acricu.lture and Mechanic Arts. Official BuL 30. 71p. June. 1931. 



The life of prepared roll roofings is determined largely by: 
(1) the quality of the materials, (2) the degree of exposure to 
the weathering agencies (smt, rain and wind), (3) tlie condition 
of the sheathing and roof framing, and ( 4) frequctwy of in
spection and repairs. 

A good roll roofing should include the following desirablt' 
qualities: a felt with high tensile strength, a low loss in weight 
of the original material when it is subjected to heat at 1-I!J de
grees F. and a moderate amount of mineral surfacing in th•• 
form of sand or slate. With the exception of the latter, these 
qualities cannot be determined except by laboratory tests whic·h 
require special equipment. The mineral surfacing should either 
be a sand or slate, since these are likely to be retained mtwh 
better than the larger, round particles. 

The degree of exposure of the roofings to the weathering 
agencies, namely, the sun, rain and wind, are important fador-s 
in the serviceability of the roof. A roofing placed on a north 
slope of a roof can be expected to last from 3 to 4 ~-eat'S longo>r 
than one which is subject to the direct rays of the sun. The 
effect of the wind is reduced considcrabh· when the roof is well 
protected by surrounding buildings and "trees. 

The pitch in the sheathing, especially where it is eorwcntrated. 
as in knots, has a very serious deteriorating effect upon the roof
ing. The bitumen or asphalt in the roofing is dissolved by the 
turpentine in the pitch, and the remaining felt soon deteriorates. 
Pitchy knots may be co,·ered readily with a coat of shellac to 
prevent the pitch from coming directly in contact with the roof
ing, and the larger knot holes can be CO\'ered with small pieces 
of sheet metal. 

Unnecessary strains on the roofing, due to sagging of the roof, 
can be prevented by adequately framing and bracing the strur•
ture. Care in nailing and cementing the joints at the time whe11 
the roofing is laid is important. The laying of the roofing should 
preferably be done in warm weather since it is more pliable at 
higher temperatures. Roofing is easily injured b~· erac·king whe11 
handled while cold. The possible wrinkling and bulgi11g will 
be. reduced if laid while warm, flexible and expanrlt•rl. Cart' 
should be exercised in securing a firm hold for each nail. Loos" 
nails are frequent!~- the cause of leaks. 

The life of a roll roofing can, under most rirrumstarwes, ),.. 
prolonged b)' making frequent repait-s. Rt·p:ular inspection ... 
eYery 6 to 12 months should be made to detenninc the r·onrlition 
of tite joints, espeeiall)· with respect to loose nails. anrl to note 
areas which seem to ha\·e deteriorated. The applic·ation of asphalt 
roof paint to the deteriorated areas will replace or sup pi)· a part 
of the asphalt which has scaled off or volatilized and will holrl 
the mineral surfacing in place. 


