2144462 As ROOF CONSTRUCTION This invention relates to a roof construction
-haVIng a |l ayer of ballast blocks disposed on the top 5 of a
watéf-lnperneable ‘menbr ane and pertains nore specifically t 4g4ﬁ§3n of
al i gkeent of .Bl ocks adj acent rectangul ar corners of the roof "to achieve .
‘maxi mum resi stance to disruption of the blocks by stormw nds. 10

-1t has previously been proposed to provide roof constructions conprisi
" deck- covered by a water-inperneabl e nenbrane, the nenbrane being held '
pl ace and protected by | oose ballast bl ocks each of which has a rectangul ar
configuration as described for 15 exanple in Kline U S. Patent 3,892, 899,
with or without additional |ayers of thermal insulation and/or wear

resi stent outer protective |ayers. However, when such bl cks are light in
wei ght, i.e. weigh | ess than about 2 ' 2 98 kg/ M2 (20 Ibs/ft2 )of
top face, they are subject 2, to disrdption and breakage by the forces

generated by high wi nds such as normally occur in stornms, the

%

This invention relates ﬁo a roof construction
having a layer of ballast blocks'disposed on the top
5 of a water-impermeable membrane and pertains more
specifically to a pattern of alignmentuof blocks
adjacent rectangular corners of the roof to achieve
 maximum resistance to disruption of the blocks by
storm winds. _
10 ‘It has previously been proposed to provide
roof constructions ccmprising a deck covered by a
water—impermeable-membrané, the membrane being held in
place and protected by loose ballast blocks each of
which has a rectangulér configuration as described for
15 example in Kline U.S. Patent 3,892,899, with or without
| additional layers of thermal insulation and/or wear
resistent outer protective layers. Howevéi, when such
blccks are light in weight; i.e. weigh less than about
98 kg/m2 (20 lbs/ftz) of top face, they are.subjegt



di.sruptive forces being particularly troublesone in areas adjacent the
‘rectangul ar corners of roofs and 5 when the wind direction is toward the
- corner at an angle of approximately.45[ERR] to each edge. Enhanced w nd#s™
isTance can be achieved by a roof construction according to the N
I'nvent Aons conprising a deck having.at |east one rectangular 10 corner, a
, and a layer of abutting rdws of ballast blocks |aid above the

. menbrane, each of the blocks having two parallel edges- bevelled at
substantially identical angles of between 120 to 230 fromthe vertical, the

i the cornarSRBELOiE i Veeatl BT, 1ehntRd oiilex B Byl oF tho

bl ocks ex _ _ rner. 5¥ﬂga s i h war dly and

downwar dllyq/ ev‘gﬁ%%r%ld%gsggcﬁ acenkﬁ{ ?ﬁ%e g%e%ffmti'e tgiégck; means cl anp the

- 20 bl ocks V& £ WP ind P HUSAARTAY & Foil 1¥s cileP@lys | nwardly from
the outer row has the sane alignnent as the outer row except for the corner

bl ock at &Feas nad®iscait otheofrddttanguir cotiereoioferddfeciandy each row is in

alignnment with either of the two rows of -which it forms a corner; and

t he patt cwheerextlmedeind direction is toward the corner at an

-angle of approximately.45° to each edge. : | o
Enhanced wind'resistance can be.achie&ed by : : i;)
a roof construction according to the inventions
comprising a deck having at least one rectangular
10 corner, a membrane, and a layer of abutting rows of
ballast blocks laid above the membrane, each of the
blocks having two parallel edges bevelled at
substantially identical angles of between 12°.to 23°
from the vertical, the remaining two edges being
15 substantially vertical, wherein the blocks in the

corner are arranged in a pattern in which the outer

rows of the blocks except for the corner blocks are
arranged with outwardly and downwardly bevelled edges
adjacent to the edge of the deck; means clamp the o .-

20 block edges to the deck; each successive row of blocks
inwardly from the outer row has the same alignment"
‘as the outer row except for the corner block at the
intersection of the rows; each corner biock in each

row is in alignment with either of the two rows of



inwardly from each edge of the roof corner for at least ten rows. An
enbodi ment of the invention will now be 5 descri bed by way of exanple
and W th reference‘to the acconpanyi ng draw ngs, of which: Figure 1 is
i sometri c vi ew showi ng one enbodi nent of the ballast:block useful in /
~practicing 10 the present invention; hgure la is a top plan view o
bl ock of Figure 1; Figure 2 is a view sinTl*ar to that of Figure 1 sho
the bottomface of the block; 15 ' Figure 2a is a bottom plan view
of the block of Figure 1; Figure 3is aviewin section taken along line

3-3 of Figure h Iél.glirte f%r'm% 3 @ogwelrn Sahld QRet glﬁg@e?koggtggds line 4-4 of

Figure 1; Figure VI ew i n cross-section taken along |ine 5-5 of

Figure 6 show ng,.a il £k A el g@ebfcet\%t rslEe@oirfe#Cegrdance with the
present invention, Fidgure 6 is w in section taken al ong. 4

least ten rows.

An embodiment of the invention will now be
 5 described by way of example and with reference to

gy _ the accompanying drawings, of which:

kj'
' . Figure 1 is an isometric view showing one
embodiment of the ‘ballast block useful in practicing
10 the present invention*
Figure la is a top plan view of the block of
. Figﬁre 1; | |
- Figure 2 is a view simiiar to that of Figqure
1l showing the bottom face of the block;
15 Figure 2a is.a bo£tom plan view of the block
' of Figure 1;
Figure 3 is a view in section taken along
line 3~3 df Figure 1;
T _ Figure 4 is a view in section taken along

20 line 4-4 of Figure 1;
Figure 5 is a vieﬁ in cross-section taken along
line 5-5 of Figure 6 showing a roof haviﬁg a corner
constructed in:accordance with the present invention;

Figure 6 is a view in section taken along



line 6-6 of Pigure 5, and Figure 7 is a view in section takeh along-line
7-7 of Figure 6. 5 As appears fromFigures 1 to 4 of the draw ngs
azpretgLred bal | ast block for use in practicing the present invention & |
conprifses, a bl ock 10 having rectangul ar, e.g. square top and bdt.tom f aces
12, 1€;§?d having two parall el edgﬁs 16, 18 bevelled at 10 substantial ly
i dentire&l angles fromthe vertical .®** The angles A shown-in Figure 4 can
vary from 12 to 23[err]. The remaining two edges 20, 22 are substantially
vertical. In the bottomface 14 are preferably a plurality of parallel

spaced c eleS g2 | gt.0 bevel | ed edges 16, 18, and an
addi ti onaaﬂ%ptsi osng,lfp?ﬁ' n%l 556%‘\% ch is transverse to the parallel channels

24 and whi ch ext@Rgs.«29 acent . r i ohO [ dge 22. Wi | e
t he channel s 24%§§§§€g?alﬁe% F%€§é§§|?§ggggge§&§%§ %%bfﬁ the preferred
enbodi mrentine2G-7 Freyicare B.an alternati ve enbodi ment be arranged parall el
to the vertical edges 20, 22. The block is conposed of |ightweight concrete
contai ni ng expanded shale or si'ml|ar aggregate nade fromclay, shale. or

sl ate having substantially the
- -5 As appears from Figures 1 to 4 of the drawings

A

a preferred ballast block for use in practicing the
present invention camprises a block 10 having _ 2;)
rectangular, e.g. square top and bottom faces 12, 14
and having two parallel edges 16, 18 bevellgd'at o

10 substantially identical angles from the vertical. The
angles A shown in Figure 4 can'#ary ffdm'l2° to.23°.
The remaining two edges 20, 22 are substantially
vertical. In the bottqm face 14 are preferably a
plurality of parallel-spacea channels 24 parallel to-

15 bevelled edges 16, 18, and an additional optional
channel 26 which is transverse to the parallel channels
24 and which extends adjacent and parallel to vertical
edge 22. '~ "While the channels 24 are parallel to
bevelled edges 16, 18 in the preferred embodiment, | w=

~ 20 - they can in an'alternative embodiment be arranged.

parallel to the vertical edges 20, 22.
The block is composed'of'lightweight concrete
containing expanded shale or similar aggregate made

from clay, shale or slate having substantially the



5, .same pHysical ‘properties, a minor proportion of sand, and Portl and
cenent, as decribed in Phalen, Advances in Materials, Technology in the
Anerwcas, Vol. 1, pages 87-92 (New York 1980), the proportions 5 bei ng
sereéféd as described therein to provide a block having a density or N
specific gravity in the range from 1360 {0 2480 kg/nB8 (85 to 155 ) :
| bs/ ft3)(determ ned according to ASTM C 331), a conpressive strength ~at
| east 172 x 10 kN'm (2500 psi) (determ ned 10 according to ASTM C 192
and C 495 using 15 x 30 cm cylinders), a flexure tensile strength of at-

east 2.1 x 1036 Hh/eiPSrbpkdeh Sl BehuRBROLHoBErt oASTY Ca283) and o

capability of un "'eaSt 100 freeze-thaw cycles w thout cracking

(determined 15 anarindiaig (emSty Gs6@@kcr1hEae twebalteal, a bl ock having
the configuration showmn in Figures 1 to 4 which is 0.3 n1(1 foot) on a side

and 51 mm (2 i nghefmcddigk Matdriasi9 Teehdidllogynin the Paetrichbs/ ft2) of
upper face. 20 : The preferred block used in the present invention
can be nmade i n Wwlorvepagesi87co2cr@®ew Moxkk L98K) g tiec propolry iansext r usi on
- ptocedure froma zero slunp m xture of expanded shale or simlar aggregate
made from&xl ay, besing sadieciet ashdeseyrideidsitheredn go provide a block

P _ having a density or specific gravity in the range from
i 1360 to 2480 kg/m° (85 to 155 ibs/ft>) (determined
| according to ASTM C 331), a compressive strength of

at least 172 x 103

kN/m2 (2560 psi) (determined
10 according to ASTM C 192 and C 495 using 15 x 30 cm.
"cylinders),-a flexure tensile strength of at least

3 kN/m2 (300 psi) (determined according to

2.1 x 10

ASTM C 293), and a capability of undergeiﬁg_at least

100 freeze-thaw cycles without cracking (detérmined
15 according to ASTM C 666). - The weight of a block

having’the:COnfiguration shown in Figures 1 to 4 which

#s 0.3 m (1 foot) on a side and 51 mm (2 inches)
thick is from 49 to 83 ka/m> (10 to 17 1lbs/ft?) of
P | upper face.

. 20 The preferred block used in the present

o invention can be made in a conventional concrete block
making machine by an extrusion procedure from a zero
slump mixture of.expanded shale or similar aggregate |

" made from clay, shale or slate having substantially



t he sanme physical properties, Portland cenent, sand and water in the .
desired proportions. Bl ocks made in this manner nornmally have channels 24
‘paral lel.to bevelled sides 16, 18, and have the transverse 5  channel -26,
when pfes&nt, adjacent to vertical edges 22, as shown in Figures-1 to 4%éf
t he dr gs. As shown in Figures g to 7, in the sinplest roof construction
t he bl § 10 are nerely laid in | obsel y-abutting relation directly on top
“of water- 10 inperneable nmenbrane 30 which in turn is supported by roof
deck 32. - Menbrane 30 may be of any conventional conposition such as butyl

rubber, pthatsame phpsatal prppegoiée Paltlandrcément | keandar apet 34
extends al ong the edge of deck 32 and is provided with a 15 sl opi ng i nner
wal | 36. andhwabescks the dasired proportionsern Bladksimadd each outer row
of blocks 10 have their outwardly and downwardly bevell ed edges arranged
Adj acent tn thésomasnerdgermallipchate chanmels 0?4 aralleél dok 48 which is
‘'not in alignment with one of 20 the two outer rows of which it forns a
corner, bbevehledagides: Lfneli8oopred rhave the Brapsversgdi gnnent with the

ot her outer raow, Consequent |y, the_sloping wall 36 of parapet 34, which
over®Pi es Fhén5§$egﬁedwgﬁﬁegrﬁﬁgﬁtftﬂ@J%ﬁ -?st%éY%¥E§?§#cé)- ‘this row of

blrocks tO22, as- shown in Fioures 1 to 4 of the drawings.

"~ As shown in Figures 5 to 7, in the simplest roof | J

construction the blocks 10 are merely laid in |
loosely-abutging relation directly on top_df water-

1o impermeable membrane 30 which in turn is supported by
‘roof deck 32. Membrane 30 may be of any conventional
composition such as butyl.rubbef, plastics, asphalt-
impregnated felt, or the like. Parapet 34 extends
along the edge of deck 32 and ié provided with a

15 sloping inner wall 36. = The blocks are laid in such
& pattern that all of each outer row of blocks 10 have
their outwardly and downwardly bevelled edges arranged
adjacent to the Outer'edge of deck 32 except for
corner block 48 which is not in alignment with one of : | a3

20 the two outer rows of which it forms a coiner, but

| instead is turned 90° so as to be in alignment with the
other outer row. Consequehtly, the'sloping wall 36
of parapet 34, which overlies the bevelled edges 16

of the blocks serves to clamp this row of blocks to



7. the deck, Similarly, each successive row of blocks inwardly from each
outer. row has the sane alignment as the outer row w th the exception that
eachy corner block 50, 52 of each successive row may be in 5. al i gnmgn “)
mLthkéither of the two rows of which. it fornms a corner. For maxi munp | {~/
.-resistance to disruption it is essential that the specified pattern be—~
mai ntai ned for at least ten rows i nwardly from each edge of the deck at the
‘corner, preferably for fifteen successive 10 rows,; and that it be

mai ntai ned for at |east fifteen successive blocks fromthe corner along the
outer row. Furtﬂer I nwardly toward the center of fhe roof and away fromthe
corner the ali GRfefeCk théiﬁgﬁéﬁ Y7 n@RER hSREGRRTLVS XU R RIFRS of f ect

£
upon resistance 15 to.di sruption by wind forces,. so that e bl ocks ma
be laid indi scERHRRGLE §rom; ¢ 850 PRESF aPs a{‘?iln%?lts.a‘??l 3} {inmens pr Vi de

.for maxi mum dr.gi e - urface of .the menbrane. however,
1 oo r ani 82 SifaoBteRtkek VIS £RE SHERREToRicia¥ SN Sl el 1o 2o
the direction ORg OEqt ¥ ral portion of the
Zoof . | f des??gg% ?ﬁérgzcgﬁ %ggﬁsggsgﬁg%?g%epg§q%a&g%%t' 4 a tapered
blocking 5 alignment with either of the two rows of which it

0 forms a corner. - For maximum resistance to disruption

-

it is essential that the specified pattern be maintained
for at least.ten rows inwafdly from each edge of the
deck at the corner, preferably for fifteen successive
10 rows, and that it be maintained for at least fifteen
successive blocks_from the corner along the outer row.
 Further inwardiy toward the center of the roof and
away from ﬁhe.cdrnér the alignment of the blocks in
each row has no'appreciablé effect upon resistancé
15 to disruption by wind forces, so that the blocks may
IKJ' be laid indiscriminately, without regard to alignment.
In order to provide .for maximum drainage of water from
the surface of ﬁhe membrahe, however, it is desirable
to have channels 24 of each block arranged parallel to
20 the direction of slope of the roof deck even in the
central portion of the roof. If desired, there can
be.ﬁsed in place of parapet 34 a tapered blocking
strip having a sl?ping innef face which is anchored

to the parapet or on the deck adjacent its edge and



- -strip having a sloping inner face which is anchored to the par apet or on.

the deck adjacent its edge and - 8- which serves to clanp the outer row
. of bIoc to the deck in the sane manner as the parapet. 5 ° -yt
wll b H% .ed that in the case of blocks 10 laid in the patterns shown it
Fi gur e§ |5 to 7 of the drawi ng, the bevgl Led edges of the blocks facilitate
“slidin enment of the bl ocks over each other in the case of thermnal
expansi on 10 or contraction and also facilitate renoval and/or

repl acenment of individual blocks by the insertion of a lifting tool or pry

member bet weqr {d4° AR &0 135D theadlREENtok] 8EKE10dRs Adiiesi ve may be

pr esent bet weeh evel ges of adjacent bl ocks bonding the edges
t oget her. 20 the M@&&tlénéh&dé@@PoHaP“FEyéF 5hepPREAReEn the sane pattern
may be on top of the first layer. 25

5 It will be noted that in the case of

blocks 10 laid in .the patterns shown in Figures: P

5§ to 7 of the drawing, the bevelled edges of the

blocks facilitate sliding movement of the blocks i

over each other in the case of thermal expansion 1_)._
10 ‘or contraction and also facilitate removal

and/or replacement of individual blocks by the
insertion of a 1lifting tool or pry member
between the bevelled_faces of adjacent blocks.

15
Adhesive may be present between the
- bevelled edges of adjacent blocks bonding the
edges together.
20 o _ _ _ _
At least one additional laver of blocks o
in the same pattern may be on top of the first o
layer.
25 . _ : i
Attention is directed to co-pending
Application No. 8418452 (Serial No. 2144461). vi
30

35 -



“Attention-is directed to co-pending Application No. 8418452 (Serial No.
2144461). 30 35 ' -9- CLAIMs 1. A roof construction conDrising a 5
deckwhaving at |east one rectangul ar corner, a nenbrane, and a |ayer o%
abut t'*ng rows- of ballast bl ocks |aid above the nenbrane, each of t bl ocks
having two paral |l el edges bevelled at substantially identical anglgeq/6f

“between 120 10 to 23[err] fromthe vertical, the remaining two
being substantially vertical, wherein the blocks in the corner are arranged
in a-pattern in which the outer rows of -the bl ocks except for the corner
bl ocks are arrangeglxié outwardly 15 and downwardly bevel |l ed edges
adj acent to the e t he deck; neans clanp the bl ock edges to the deck;

~each successive row of blocks inwardly fromthe outer row has the same

~alignment "‘as the outer row except for .the corner 20 bl ock at the
intersection of the rows; each ) L.
. A roof construction comprising a
5 deck having at least one rectangular corner, a
i membrane, and a layer of abutting rows of

ballast blocks laid above the membrane, each of
S the blocks having two parallel edges bevelled at
o substantially identical angles of between 12°
10 to 23° from the vertical, the remaining two
edges being substantially vertical, wherein the
blocks in the corner are arranged in a pattern
in which the outer rows of the blocks except for
~the corner blocks are arranged with outwardly
15 and downwardly bevelled edges adjacent to the
' edge of the deck; means clamp the block edges
to the deck; each successive row of blocks
inwardly from the outer row has the same
alignment as the outer row except for the corner
20 block at the interséction of the rows; each
corner block in each row is in alignment with
A : : either of the two rows of which it forms a
' corner; and the pattern extends inwardly from
each edge of the roof corner for at least ten
-LL 25 rows.

2. - A root construction as claimed in
Claim 1, in which an adhesive is present between
30 the bevelled edges of adjacent blocks bonding
the edges together.

35
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corner block in each rowis in alignment with either of the fwo rows of
which it forns a corner; and the pattern extends inwardly from each edge  of
the roof corner for at least ten 25 rows. 2. A roof constructlonfas
- claimeddn_Caim1l, in which an adhesive is present between 30 t he ‘-
‘bevel | ¢ C dges of adjacent bl ocks bonggng the edges together. 35 .- 10 -
3. 1;§p construction as clainmed in Claim1l1 or 2, in which at |east one
addi ti ogal”/l ayer of blocks in the sane pattern is on top of the first
| ayer. 5 4. A roof construction as claimed in. daiml or 2, in which
each bl ock has-a plugality O;ogﬁr@$ﬁ§%f§@%¥§¥l&?QﬁQﬁH%d Ny ts 10 bottom-
face parallel to the bevelﬁed e construction as clained
in Claim| &laim ﬂnOWhF@hIEathﬁgo%k Ieast o addjitionalty of parall el

-spaced chann@lyeri 8fi blocks in the same pattern is on top of
the first lavyer.

4, A roof construction as claimed in
Claim 1 or 2, in which each block has a wy
plurality of parallel spaced channels in its \_}

10 bottom face parallel to the bevelled edges. '

5. A roof construction as claimed in

Claim 1 or 2, in which each block has a

15 - plurality of parallel spaced channels in its
bottom face parallel to the bevelled edges and
an additional channel in its bottom face
adjacent to and parallel wlth one of the
vertical edges.

20

6. A roof construction as claimed'in N
Claim 1 or 2, in which each block has a weight
of 49 to 83 kg/m? (10 to 17 1bs/£t?) of top
*25 face, a compressive strength of at least 172 x
IOSkNsz (2500 psi), a flexure tensile
strength of at least 2.1 x 103_kN/m2 : C
(300 psi), and is capable of indergoing at
least 100 freeze
30 '

35 . -
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bottom face parallel to the bevelled edges and an additional channel inits
bottom face adjacent to and parallel wth one of the vertical edges. 20 6.
A rogf -construction as claimed in aim1 or 2, in which each bIock has a
melgh##of 49 t0 83 kg/n2 (10 to 17 Ibs/ft 2) of top 25 face,

conpressive strength of at |east 172 x 3kN' n2 (2500 psi), a flexu

tensile strength of at least 2.1 x 103 ‘2 (300 psi), and is cs gx of
undergoi ng at | east 100 freeze 30 35 t haw cycl es w thout crac
A roof construction substantially as herein described with refer to and

as shown in 5 ., the §5§é§nﬁﬁgﬂéﬁkcﬁfaﬂﬂ¥¥§

7. A roof coﬂstruction substantially as
herein described with reference to and as shown in

“ 5 the accompanying drawings,

O
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