2144461 A ROOF BALLAST BLOCK This invention relates to a ballast block for
roof construction haying an i nproved configuration and 5 characteristics

whi ch provi de enhanced durability and resistance to weathering. It has |ong {_

been the practice to provide roof construction conprising a deck covered by
a wat er inpgreabl e nenbrane, the nenbrane being held in place 10 and -

pr ot ect ed }oose ball ast blocks as described, for exanpl e,‘,?ilnaldlg' U. S.
Patent 3,89%-899, with or without additional |ayers.of. thern@l” TAsulation
and/ or wear-resistant outer protective |layers. Conventional ballast bl ocks
havi ng vertical 15 edges and flat bottomfaces have exhibited a nunber of
short com ngs. The bl ocks i npede drainage of rain and noisture fromthe
surface of the nenbrane and fromthe spaces between bl ocks; in cold

weat her, freezing of the water between adjacent blocks causes cracking or
20 disruption of the bl ocks, and renoval of replacenent -2- of the

bl ocks is difficult because of the narrow spaci ng between them Moreover,
such bl ocks are subject to disruption or breakage when the roof is exposed
to high wi nds unless the blocks are :

- & ROOF BALLAST BLOCK

This inventién relates to a ballast block for

roof construction having an improved configuration and
5 characteristics which provide enhancea durability and
resistance to weathering,

It has long been the practice to provide roof
construction comprising a deck covered by a water
impermeable membrane, the membrane being held in place

10 and protected by loose ballast blocks as described,
for example, in Klein U.S. Patent 3,892,899, with or

without additional layers'of thermal insulation and/or

wear-resistant outér protective layers. -
Conventional ballast blocks having_veféical
15 edges and flat bottom faceé have exhibited a number of
shortcomings. The blocks impede drainage of rain and
moisture froﬁ the surface of the membrane and from the
spaces between blocks; in cold weather, freezing of
the water between adjacent blocke causes cracking or

20 disruption of the blocks, and removal of replacément

e



5 ° excessively heavy. . Heavy blocks are difficult to handle and to
install manually and require stronger supports for the roof deck. 10
It has$™now been found that these and other problens can be sol ved by>reans
of a bel | ast bl.ock having generally rectangul ar top and bottom fac MZZQ
two parallel edges bevelled at -substantially identical angles of b a n 15
120 to 230 fromthe vertical, the remini ng-to- edges bei ng subst anti
vertical, and having a plurality of parallel spaced channels in its bottom
face, wherein the block has a 3 density in the range of 1360 to 2480 kg/nB
(85. 20 to 155 I bs/ft3), a conpressive stength of at least 172 x 103
?%gﬁz (2)500 pgi ), off ItmeUbeotEasu(sjedisfmeIh écaisé &ﬁB]EtI& harrba3 kN lmz
psi), and a ¢ . Li t i N t 10 ¢ -thaw cycl es
wi t hout cracking. %%ggﬁk§n§8§%ﬁ§ﬁt€%%9thgmﬁ%%éﬁﬁﬁinéﬁéﬁ|b#§§%%béq escri bed
by way of -exanpl e smudjecthteefléseuption onhcbreakagmmlian threawioeds, of

whi ch: 30 35 is exposed to high winds unless the blocks are

5 excessively heavy. Heavy blocks are difficult
to handle and to install manually and require
stronger supports for the roof deck. '

<y

10 It has now been found that these and
other problems can be solved by means of a
ballast block having generally rectangular top
and bottom faces and two parallel edges bevelled
at substantially identical angles of between

15 12° to 23° from the vertical, the remaining
two edges being substantially vertical, and
having a plurality of parallel spaced-channeis
in its bottom face, wherein the block has a
density in the range of 1360 to 24'80'kg/m3 (85

20 to 155 lbs/fts), a compressive stength of at
least 172 x 103 kN/m2 (2500 psi), a flexure

N~ tensile strength of at least 2.1 x 103 kN/m2
(300 psi), and a capability of undergoing at
least 100 freeze-thaw cycles without cracking.

¢ . 25

« - An embodiment of the invention will now

be described by way of example and with
reference to the accompanying drawings, of which:
30
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3. Figure 1 is an isonetric View showi ng one enbodi nent of a ball ast bl ock
I n accordance with the present invention; Figure lais a top pl an vi ew of
the bl ock of 5 Figure 1; Figure 2 is a viewsinmlar to that of Figure 1
showi ng the bottom face of the block; Figure 2a is a bottom'plan view &
the block; Figure 3 is a viewin section taken along 10 i ne 3-3 of

Fi gur k?\Flgure 4 is aviewin secglon taken along line 4-4 of Figure 1;

Fi gur \C s a view in cross-sectionpartly broken away showi ng a roof

const on enbodyi ng 15 bl ocks of the present invention; Figure 6 is a
view i mcross-section partly broken away showi ng a second roof construction

enbodyi ng bl ocks paigure 1PHSSAR st viewdeh@wingSoReVi €W i N
Cross-section partly 20 broken away showi ng a third roof construction;

Figure 8 igmbbdiinMt O£ 20 Hr1A WX liny aecok@anawawishoshaeg a pref erred
pattern of alignnment of blocks of the present invention in a corner portion

of a roof ,;present invention;

Figure la is a top plan view of the block of

W

5 Figure 1;
Figure 2 is a view similar to that of Figure 1
showing the bottom face of the block;
Figure 2a is a bottom plan view of the block;
Figure 3 ié a view in section taken along
10 line 3-3 of Figure 1;
Figure 4 is a view in section_ﬁaken along
line 4-4 §f Figure 1;
Figure 5 is a view in cross-section partly
broken away showing a roof construction embodying
15 blocks of the present invention;
Figure's is a view in cross-section partly WA
broken away showing a second roof consﬁructiqn
embodying blocks of the present invention;
Figure 7 is a view in cross-section partly
20 broken away showing a third roof construction; ¥
Figure 8 is a view in cross-section partly
broken away showing a preferred pattern of alignment
of blocks of the present invention in a corner portion

of a roof;



4. %igure 9'is a viewin section taken along line 9-9 of Figure 8, and
Figure 10 is a view in section taken along Iine 10-10 of Figure 9. 5 As
appears fromFigures .l to 4 of the drawi ngs, a preferred enbodi nent of the
i nvent®on conpri sés a ballast block 10 having rectangul ar, e.g.
and bottom faces 12, 14 and having two parallel edges 10 16, 18
at substantially identical angles fromthe,vertical. The angl es
in Figure 4 can vary from12[err] to 23[er?} The renai ning two\ed

22 are substantially verti-cal. In the bottomface 14 are a plurality of
paral | el spaced channels 15 24 parallel to bevelled edges 16, 18, and an
addi tional optional chan kgl 91.b% 2SSV ; | channel s
24 and whi ch ext ends adjgggﬁ?éaggiga?a?%%? ?% %%?f}%§|£%§3£q§gﬁhf Wil e the
channel's 24 are pasakl ekot egbpyghkedgpdgrg 16, 18 in the preferred

enbodi mrent, 20 they can-in an alternative enbodi nent be arranged parall el
to the vertical edges 20FigdreThe bsogkvdéwthe $&etLom ecalesodismnt is
conmposed of |ightweight concrete containing expanded shale or simlar
aggregat e nade frddnel dP-16hafeFibgure 9.

5

* A As appears from Figures 1 to 4 of the drawings,

~ a preferred embodiment of the invention comprises a
ballast block 10 haVing'rectangular, e.g. square top
and bottom faces 12, 14 and having two parallel edges

10 16, 18 bevelled at substantially identical angles

| from the vertical. The aﬁgles A éhown in Figure 4
can vary from 12° to 23°q The remaining two edges
20, 22 are substantially vertical., In the bottom
_faée 14 are a plurality 6f parallel.épaced channels

15 24 parallel to bevelled edges 16, 18, and an additional

" optionél channel 26 which is transversé to the parallel

channels 24 and which éxtends adjacent and parallel to
vertical edge 22, While the channels 24 are parallel
to bevelled edges 16, 18 in the preferred embodiment,

; 20 they can in an alternative embodiment be arranged

parallel to the vertical edges 20, 22.
The block of the ptefe;red embodiment is

composed of lightweight concrete containing,expanded

shale or similar aggregate made from clay, shale or



slate having substantially the same physical properties, a_mnor proportion
of sand, and Portland cenent, as described in Phalen, ‘5 Advances in
Materials, Technology in the Anericas, Vol. 1, pages.87-92 (New York 1980),
t he proportions being sel ected as described therein to provide-a bl ock N

havi ng a-density or specific gravity from 1360 to 2480 kg/nB (85 10 to
155 | bs/ (determ ned according €+t ASTM C 331), a conpressive strength
of at | 72 x 103 kN n2 (2500 psi) (determ ned according to ASTM C 192
and C 495 4sing 15 x 30 cm cylinders), a flexure tensile strength of at 15

least 2.1 x 103 kN n2 (300 psi) (determ ned according to ASTM C 293), and a
capability of undergoing at |east 100 freeze-thaw cycles w thout cracking

(determ ne ' t TM.C 666) .., The weight of a block having the 20
configuratg%%fgﬁ%é&gﬁhléﬁ %ﬁf%#ﬁiflfhﬁhféﬂeﬁ g@?3°ﬁ4(1 foot) on a side and

51 mm (2 | PEPRRTties chka imimommpord i8® log/ sB8n@}0and 17 | bs/ft2) of upper.

face. 25 Ther bl ok @imddee, MLRMcr BN iiH0PRG3aPe Made in a conventi onal
concrgte bA§Ck nakinﬁ nachi ne by an extrusion prdcedure froma zero slunp

m xt uPe of “EY%PATRd 341y, dieghaolegy inpghel and cenment, sand and
water in theerlbsasgdVol. 1, pages 87-92 (New York 1980),

the proportions being selected as described
therein to provide a block having a density or -
specific gravity from 1360 to 2480 kg/m3 (85 : s

10 to 155 1bs/ft3) (determined according to ASTM
C 331), a compressive strength of at least 172 x
103 kN/m® (2500 psi) (determined according '
to ASTM C 192 and C 495 using 15 x 30 cm.
cylinders), a flexure tensile strength of at

15  least 2.1 x 103 kN/m? (300 psi) (determined
according to ASTM C 293), and a capability of
undergoing at least 100 freeze-thaw cycles

_ without cracking (determined according to ASTM C

666). The weight of a block having the

20 configuration shown in Figures 1 to 4 which is
0.3 m (1 foot) on a side and 51 mm (2 inches)
thick is from 49 to 83 kg/m2 (10 to 17
lbs/ftz) of upper face.

25 )
The block of the present invention can
be made in a conventional concrete block making
machine by an extrusion procedﬁre from a zero
'slump mixture of expanded Normanskill shale,
30 Portland cement, sand and watef-in thé desired
proportions. Blocks made in this
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proportions. - Bl ocks nmade in this 35 6. manner normally have channels 24
paraIIeI to beveiled sides 16, 18, and have the transverse channel 2&=when
present, adjacent to-.vertical edge 22, as shown in Figure 1 to 4 of/t :
drawi 5 - When the bal l ast bl ocks are used in a | oose llafd
construction they are preferably laid with channels 24 parallel to
direction of slope of the roof deck.to proyde for naxinum drainage,
particularly in the case of blocks from which the. 10 optional transverse
channel 26 is omtted. However, in using the preferred enbodi mnent which

I ncl udes the transverse channel 26, the direction of channels 24 after
laying is of no mamses usdetallhfowhannelis) 24 parglleihaosi tjelvedlledoof 15
construction the blocks 10 are nmerely laid in |oosely abutting relation
directly on top sfdestEs, i bperamhHayercite dnmandGresdsiec ichannedr 2 6i,s whepport ed
by roof deck 32. Menbrane 30 may be of any conventi onal conposition such as
butyl rubber, plpsesent, adiadcent e aprtticthl eldge 22, asr shiown| ike. | f
desired, a parapet 34 along the edge of deck 32 is provided wth a sl oping
i nner wal | 36 \Ah?%%umellt%s‘l 1ol the drastndige of the outer row of

5 When the ballast blocks are used in a loose

‘oof
e

laid roof construction, they are preferably laid with
channels 24 parallel to the direction of slope of

the roof deck. to provide for maximum drainage,
particularly in the case of blocks from which the .

10 optional transverse channel 26 is omitted. However,
in using the preferred embodiment whiéh includes the
transverse chaﬁnel 26, the direction of channels 24
after laying is of no-consequence,

) As shown in Figure 5, in the simplest'roof

15 construction the blocks 10 are merely laid in loosely
abutting relation directly on top of water impermeable

- membrane 30 which in turn is supported by roof deck 32.
Membrane 30 may be of any conventional composition
such as butyl rubber, plastics, asphalt-impregnated felt,

20 or the like. If desired, a parapet 34 along the edge
of deck 32 is proviaed with a sloping inner wall 36
which overlies the bevelled edge of the outer row of
blocks 10 and serves to ciamp the edges of the blocks to

the deck. As shown in Figure 6, a layer of any



bl ocks 10 and serves to clanp the edges of the blocks.to the deck.” As
shown in Figure 6, a layer of any . -7- conventional thermal-insulating
material 38 such as expanded pol ystyrene, fiberglass, fiberhoard, foame
ethane or the like, may be 5 i nt er posed between deck 32 and

fig 30, and a doubl e |ayer of blocks 10 can be used. |f desired, each
f*/t he upper | ayer can be secwred to the underlying |ayer by an

40. In this construction, parapet 42 has a 10 vertical inner
wal | 44 against which is anchored a tapered blocking strip 46 having a
sloping wall 47 serving to clanp the outer row of blocks 10 to the deck.

Bl ocks 10, because of the inclusion of expanded Nornmanskill shale and 15
because of the channels in the bottom face of .the_hl ocks possess an
unusual | yCPRUPRBEIR 2L BT Vi HAT 108 BALET IR y?BoF“Fﬁe order of 0.3

Wil n20 K &9 éxpaniedibl 6 thaendst diibiergd alsg ,ASIMeEbddrd, thus making it
possi bl e s vent |, igsyl ation in the roof construction
than is ugﬁ%l €§ éi%%&anoé%gv:ﬂ%% ﬁq&es’pgl%ge%\t?vi th it entirely. 25

In the robhteppeiedcheieyhslark $2 and membrane 30, and .

a double layer of blocks 10 can be used. If
desired, each block of the upper layer can be
secured to the underlying layer by an adhesive
40. In this construction, parapet 42 has a

10 vertical inner wall 44 against which is anchored
a tapered blocking strip 46 héving.a sloping
wall 47 serving to clamp the outer row of blocks
10 to the deck. Blocks 10, because of the
inclusion of expanded Normanskill shale and

15 because of the channels in the bottom face of
the blocks possess an unusualiy low coefficient
of thermal conductivity, of the order of 0.3
Wn/m2°K to 0.6 Wm/mZOK_(as determined by _
ASTM C 177), thus making it possible to use less

20 conventional insulation in the roof construction
than is usually required, or even to dispense
with it entirely.

25 In the roof construction shown in
Figure 7, the layer of thermal insulation 38 is
placed above the membrane 30, being interposed
between membrane 30 a layer of blocks 10. In
‘this embodiment a second layer of conventional .

30 heavyweight blocks 49 having
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Fiéure 7 the layer of thermal insulation 38 is placed above the nenbrane
30, belng i nt er posed between menmhrane 30 a | ayer of blocks 10. In this

enbodiment a second tayer of conventional 30 heavywei ght bl ocks 49.
havi nyy 35 all four edges vertical can be laid on top of the fi f(;hayer
I f desired. It has been found that high w nds encountered during {stopiy

weat her present a particular problemin 5 8. the case of roof constTuctions
in which the deck has one or nore square corners, Inthe case of such
corners, maxinmumresistance to damage from w nd forces can be achi eved by

| ayi ng the bl ocks of the present invention in a special pattern. The

pattern is showalD four dddns afertidall ¢ dhafiawnasd piwineh al | of

each outer row of blocks 10 have their outwardly and downwardly bevell ed

. edges arranged aﬂ;nSEHIayertifadnsrrededge of deck 32 except for corner

bl ock 48 which is not in alignment with one of the two outer rows of 15
which it forns a cornerltthas ibesrefiburgd thhate higl) windss encomntiered | gnnent
with the other outer row Sinmilarly, each successive row of bl ocks inwardly
from each outer dwwingsStormyamathay mreserds a Rarhicnlaroproblen Ha

exception that each corner_bl ock 50, 52 of
the case of roof construct:cns in which the deck has

‘ one or more square corners. In the case of such

— corners, maximum resistance to damage from wind forces
can be achieved by laying the blocks of the present
invention in a special pattern. The pettern is shown

10 in Figures 8 to 10 of the drawings in which all of each
outer row of blocks 10 have their outwardly and
downwardly bevelled edges arranged adjacent to the
euter edge of deck 32 except for corher block 48 which
is not in alignment with one of the two outer rows of

15 which it forms a corner, but instead is turned 90° so

o as to be in alignment with the other outer row.

Similariy, each succeésiﬁe row.of blocks.inwardly from -
each outer.row has the same alignment as the outer row
with the exception that each corner block 50, 52 of

20 each successive row may be in_alignment with eithefhof

the two rows.of which it forﬁs a corner. For maximum
resistance to disruption it is essential that the
specified paftern be maintained for at least ten rows

inwardly from each edge of the deck at the corner,



E

20 each successive row may be in alignment with either of the two rows of
which it forns a corner. For maxi mum resistance to disruption it is
essengial that the specified pattern be maintained for at |east ten ro
|nmar’[‘\fron1each edge of the deck at the corner, -9- preferably for‘
uccessive rows, and that it be mai ntai ned for at |east fifteen
succgssine bl ocks fromthe corner atotg-the outer row 5 Furt her

i nwar dl'y toward the center of the roof and away fromthe corner the

al i gnnment of the blocks in each row has no appreci able effect upon

resi stance to disruption by wind forces, so that the blocks may be laid

I ndi scrimnately, 10 W thout regard to alignnment. In order to provide
for HBX|nun1dra|n e f ter fromthe surface of t nbrane, however, as
boi nt e oubraisradly s BaEteehl hECERaLEe it AT cach bl ook
arranged pdrableematiatutinedi fortatnledstdSfiftedmmuafedsioer oof deck even in
t he Cen”a:blggz'kts' ?'?oﬂf tﬁQeCBPREr lxio lélf:@eo@é)éxegrémat in the case of 20

bl ocks 10 terns shown ures to 7 of the drawi ng, the
bevel 1%d edygshsr tlﬁyasriéafksowaemF%t%e@wa.% tha®oft of the bl ocks

and away from the corner the alignment of the
blocks in each row has no appreciable effect

upon resistance to disruption by wind forces, so
that the blocks may be laid indiscriminately,

10 without regard to alignment. In order to
provide for maximum drainage of water from the
surface of the membrane, however, as pointed out
above, it is desirable to have channels 24 of
each block arranged parallel to the direction of

15 slope of the roof deck even in the central
portion of the roof. '

It will be noted that in the case of
20 blocks 10 laid in the patterns shown in Figures
5 to 7 of the drawing, the bevelled edges of the ' W
blocks facilitate sliding movement of the blocks
over each other in the case of thermal expansion
or contraction and also facilitate removal
25 ‘and/or replacement of individual blocks by the
insertion of a 11ft1ng tool or pry member
between the bevelled faces of adjacent blocks.

30 Attention is directed to co-pending
Application No. 8418453 (Serial No. 2144462).
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over each ot her in the case of thermal expansion or contraction and al so

facilitate renoval 25 and/ or replacenment of individual blocks by the
insertion of a lifting tool or pry nenber between the bevelled faces, of
adjaébht bl ocks. 30 Attention is dlrected to co-pendjdg .
Application No. 8418453 (Serial No. 2144462).. -10- CLAIMS 1. DA
roof ballast bl ock having 5 generally recl%ngular top and bott ces,

and two parallel edges bevelled at substantially.identical angles of
bet-ween 12[err]. to 23[err] fromthe vertical, the remaining two edges being

substantially vertical, and having a plurality 10 of parallel spaced
channels in its bottomface, wherein the block has a density in the range
of 1360 to 2480 k 85 to 155 I bs/ft3), a conpressive strength of at
| east 172 x 103 k 2500 psi), a flexure tensile strength 15 of at

least 2.1 x 103 kN/'n2 (300 psi), and a capability of undergoing at |east

100 freeze- tham/cycles W thQut cpagkbpObai’Past block havidg A bal | ast
bl ock as clagned %%nerally rectangular top and bottom faces, and

two parallel edges bevelled at substantially

identical angles of betweenllzo to 23° from

the vertical, the remaining two edges being

B

EE V)

o - substantially vertical, and having a plurality

10 of parallel spaced channels in its bottom face,
wherein the block has a density in the range of
1360 to 2480 kg/m> (85 to 155 1bs/ft3), a
compressive strength of at least 172 x 103

: KN/m? (2500 psi), a flexure tensile strength

15 of at least 2.1 x 103 kN/m% (300 psi), and a
capability of undergoing at least 100
‘freeze-thaw cycles without cracking.

20 2. A ballast block as claimed in
Claim 1, in which the block has square top and
bottom faces and the channels are parallel to
the bevelled edges.

3. A ballast block as claimed in
Claim 1, and having at least one additional
channel in its bottom face transverse to the
.parallel channels.
30
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Claim1, in which the block has square top and bottom faces and the
channels are parallel to the bevell ed edges. ,25 3. A bal | ast bl ock as

“clainmed in Gaim1, and having at |east one additional channel inits

ansverse to the parallel channels. 30 35 4, - A balfégt

bottom f acety
bl ock as é\ din daim2 and having at | east one additional channel in
its bottomf ale adj acent and parallel to one of the vertical edges, the

bl ock havi a weight 49 to 83 2 1 2 5 kg/n2 (10 to 19
| bs/ft2) of upper face. 5. A rogf'ballast bl ock substantially as herein-
described with reference to and as shown in the acconpanyi ng draw ngs.
4, A ballast block as claimed in Claim 2
and having at least one additional channel #n its

bottom face adjacent and parallel to one of the ' —

%

vertical edges, the block having a weight 49 to 83

5 kg/m2 (10 to 19 1bs/ft2) of'upper face. “E
-
- 5. A roof ballast block substantially
as herein described with reference to and as shown
in the accompanying drawings. |
-k,é
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