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more certain knowledge of tested adhesive and shearing
resistances of the usual mortars ¢mployed.
RENDING STRESSES AND LINES OF RUPTURE.

Fig. 1 is a diagram indicating by the thickened zigzay
lines the static rending stresses produced by the normal
upward reaction of the soil. It has also a tangential
tendency in the direction of the arcs, I, 3,
the toothing about the vertical lines of the cantilevers.
Ihe arcs start from the lower ends of the radial leverage
lines with which the static pressures mormally act. The
cantilevers are hinged at their upper ends, 1, 2, 3 (Fiz.1,)

and swing in the direction of the arcs, I, 3, 2, ot one side

of the axis, 4, 2, 3. The longer the radius and the less
the horizontal leverage the Natter is the tangentral stress,
It is otservable that there is more tendency
in the small cantilevers to break the bricks across to-
wards the top courses of the jootings. The tangential
stress is most active in the bottom course. The outside
end of header bricks in one course breaks joint with those
in the next courses. In looking over some of the tests
made by Mr. John Grant in connection with the Metropol-
itan main drainage works 1858-7T, it is found that white
chalk mortar (three sand) gave 4 3-4 1t. per square inch
adhesion to stock brick at 28 days old. If 2 1-4 1b. be
taken as an effective mcan resistance stress onl the tooth
joint, then 2 1-4x8 square inches in 1 ft. high of tooth
joints gives 18 1b. of resistance for 1 ft. projection. But
the Tondon Building Act footing only requires three-fourths
of this—i.e., 8-3rds—or 48 1Ib., which for a uniform toil
resistance allows a margin of 29.35 1b. per inch of longi-
tudinal wall section to meet accidental weaknesses oOr
drawbacks from damp soil and other usual causes of pos-

2, to withdraw

as in Fig. 2.

sible foccurrence.
TRANSVERSE STRESS INCREASES UPWARDS.

exaggerated diagram of the required in

creased height of the footing courses upwards, so as to
be the more readily observable. The projections are
equal in every course at both sides. Fach narrower foot-
ing course has proportionally smaller area to support the
same gross load than the course below it. Hence each up-
per course having the greater unit load requires the great-
er transverse strength imparted to it by increase of
If each brick area in a course has 1-4 ton of
area that cach higher course is
lessened has 1-8th ton more of load than the course be-
T'his added load is divided over the lessened area
or number of bricks. Since the transverse strength of the
cantilever increases as the sauare of its depth, double the
load only requires the addition of the squate root of its
depth. If, then, the tranSverse strength of ome-brick
snfficient thickness for the bott: m course of;
{hen Abe wewt bigher course must be in-
its transverse strength—i.e., one-
eighth of the square toot of the depth of the bottom
If there were eight courses of equal offsets, then
the increased height of the upper course would be the
of the effective thickness of the course. Many
kinds of bricks vary in thickness [rom 2 1-2 in. 0234
in., the bed joint of mortar being about 1-2 inch th.ick.
For a 2 3-4 in. thick brick, the added thickncss.rcqulr?d
in the top course will be 1.7 in., or nearly T 3-‘4 in. ‘This
sound and reliable.

assumes the footing bricks to be
FRANSVERSE STRENGTH OF BRICKS.

It is surprising that with so much bri.ckw'ork used in
footings, where their transverse strength is vital to the
stability of structures, there should be so fe\v. tests pub-
lished. We are principally indebted to the United States

there exists. Prof. Baker, of

America for the data :
g+ supplies tests of bricks of high-

Illinois Universitly, ¢
e Thus, machine-made of stiff clay,,

best so per cent. in the kiln, gave coefficients : 42 1b.
mi.n‘in;um to 82 1b. maximum per square inch ; dry clay
. face bricks in wall 17 years,

cpressed’) . 8 1b. to 27 1b. .
1(4 {’b to 23 1b. averages. The engineer of the TLe-
high \.fal]ev Railway’s data is quoted for Fastern States

Brickd : tmedium hard,” 28 1h. to 36 1bh. per square inch
ugoft‘n (u.ndcr’burned), 15 1b. to 25 1b. per square inch.
g higher results for ‘‘very hard' and ‘‘hard”
sound. but that class are not

Fig. 2 is an

height.
load, then each half-brick

low it.

course is
say, four bricks,
creased by one-eighth of

course.

square root

class manufacturers.

'here are other
bricks, good-shaped and

often put into ordinary foundations. The hard ones here
are generally shapeless, which exposes them to z\bn;)nnal
stresses.  The above, however, will compare with com-
mon stocks that are so much used here. Take, for an ex-
ample, the minimum breaking coelficient fo’r “med-i'u.m
hard,” srufficien.t for railway works, and a factor of safe-
;y hof four to five, giving a safe coefficient of 6 1b. per
nch of centre load for a rectangular beam supported at
both end.s,'then for the cantilever uniformly loaded 3 Ib. is
thf‘, coefficient. The effective leverage of a quarter ])l:i k
with 1-2 inch mortar joint is 3 in. equals .25 ()f‘[  § P 4(;1
The safe load on it equals 3 Ib.x2.5° divided by 25.6(11)1 1'
3x6.2§ equals 18.75 divided by .25 equals 75 1b. 0.11\3. (iu:rs-
1l.'er-br121.{ offset for 1 in. length of footing along the wall
ine. iSince 1-12th ton per square foot is 47 1b. for 1 in. of
a quarter-brick footing course, then 75 1b. is 1.6 tons 'p:r
:g;xs{r.e foot of safe resistance of a sound medium hard

ME’{‘HOD OF RAISING A SEVEN STORY BUIILDING

An interesting piece of work, which has recently b‘;’.n
success.ft'xll\_' executed, says Carpentry and Building \3'1--
'the‘ raising of the seven-story Cambhridge Hotel l‘nildi‘mr ;t
]‘l-flrty—nmth streets and FEllis Avenue, Chicago, and Eh'
w1.th<?ut so much as cracking the plaster of a w'all : Tllls
building, constructed in 1892, had originally only a's-foo(t:
basement, which was not sufficient to allow the boiI\ers in
the steam heating and electric lighting plants to come up
to'th_e grade level necessary under cify ordinances Thl-
bu}ldmg had to be raised 3 feet. This has heen d<')nc hc
using over 1,500 jack screws, combined with a steel suli
struc_tufe. The work was completed in 21 days instead of
the limit pla.ced in the contract. The contractors we?c?
th;hL. 152, Fr:es.tedt Company, 145 La Salle street, Chicago.

e Cambridge Hotel building contains 450 rooms, i

seven stories in height and is built of bricl‘t on a ;tlsl)
frame Wof‘k. It covers a ground space of 50x138 feet C":
150 feet 'hlgh, and weighs 15,000 tons. This\is c]aimed’ t:s
be the highest building ever raised, except a church wh &
steeple was 145 feet high. The company were under a $Ose
000 bond not to injure the building, and the work was, o
compl‘lshed according to specifications and"in nine ; 1 acj
:e;st }:m}l)e .tll:lan the limit allowed. The company had ‘So(x:zs
) ¢ building, wi i
and the wor‘kg\,:vcn’t.t hoflouwritl;o;in :nh;r;:. e

; g WET OR DRY CONCRETE.
e r;z rzz.ﬂr.recent 1ssue of the Journal of the Western Society
2t A ?;rrleers, 'er. J. Hirtz describes some experiments
gt :/rm way company to acertain whether any ad-
Authoritiesas gained by using goncrete mixed rather dry.
s on concrete have differed very much on this
};g re’co‘::,ie) z;s the result of lahoratory experiments hav-
e eL:t ed th'at the water added should he kept down
i possible amoun?, while others prefer an ex-
s showe'd ?};:tual practice has also differed, for in-
Soals, ey e lal:, out ’of thirty-five prominent rail-
AN IC( a dry mlxtt.lre, five a moderately dry
oo et A ¢ Ll‘k:ltely wet mixture, and four a wet mix-
T e cXDerlments referred to the concrete con-
P ase of 1 part of Portland cement, 2 parts
Ransom:: mix; barts of stome. This was mixed by a
b chde e Wa;; and moulded into {wo 3 It. cubes. In .thc
thia ‘ary concretccr a((lidEd was 82 per cent. of the volume of
o v;rcé g w‘aan]" 'as a consequence, the mixture was
B St e ws difficult to handle. In the other case
T e as '44 Ifer cent. of the volume of the dry
e T T}l'l'tampmg was necessary to‘consolidate
lever:  fies thirt_ls t.am]:mg was done on each 6-inches
it welghed o y days it appeared that the wet con-
fither o mUCh-7])])¢.=,r cent. more than its fellow ; it had,
T e g etter §urI:Lcc, and on being broken prov-
o masi er q:uaht_v, the interior being a solid and
e st Lhe ll'l’r,lest‘zlth the su.rface of fracture passing
T Bk ot nfe and granite pebbles of the aggregate.
Bl i numé the dry concrete block, on the other
Atatta €rous voids and pores, and a much larg-
S . Pleces.of stone and pebble “‘pulled out” in

Ing. It is obvious from this that plenty of

water should be adq
ed i i
duce the best Concrete e i v



