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will remain in force for another four years, _Nip@gon power
will be supplied in Fort William to the expiration qf this
agreement to individual customers. At the expiration of
the Kaministiquia Power Co.’s agreement, .hf)wever, the
power now being supplied to the existing municipally-owned
system of the city will be furnished by the Hydro system.

REPORT OF COMMITTEE ON FIREPROOFING OF THE

AMERICAN CONCRETE INSTITU'_I‘E 3

of the Committee ~on Fire-

proofing of the American Concrete Institute a consider-
able number of fire tests of concretg columns have beeré
made by the Bureau of Standards at Pittsburgh. Th}e‘ ripzli's
communicating these test results has been made t de tizns
of certain c¢hanges in the committee’s recommen a t.
As will be seen from that report amd’ the' ProVOLS reporhs
of the fire tests of concrete columns made at ?1t:;bur§ré
extensive spalling has invariably taken place in the

: i s
from highly silicous gravels,
s the columns tested have

made in the usual way. Most of ;
had a thickness of 1% in. of protective concrete over the

INCE the previous report
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sufficiently protected by the thicknesses of protéctive con-
crete recommended for different conditions in the last report
of this committee. The expedient of providing such rein-
forcement in the protective concrete of columns made from
highly silicious gravels is accordingly included among the
recommendations for columns.

Two gravel concrete columns, Nos. 85 and 86, in which
the aggregate was low in quartz content, have been fire-
tested. Approximately 90% of the gravel was made up of
limestone pebbles, and there was a high percentage of lime-
stone in the sand. The columns had 1% in. of protective
concrete with no expanded metal. These columns showed no
tendency to spall in the fire test and gave comparatively
good results in other respects. Neither of them failed under
the maximum furnace load when tested hot at the end of
the four-hour fire test. When tested cold, after the fire test,
the ultimate strength was found, in both cases, to be more
than 75% per cent. of that of a similar column, No. 87, which
had not been submitted to fire test.

These results indicate that gravels and sands that are
very high in limestone content are suitable for use in five-
resistive concrete. It is probable that all gravels that are
low in quartz may prove, on investigation, to be free from
thg spalling tendency. How high a proportion of quartz can

steel.” Two columns, Nos. 79 and 80,
from Pittsburgh gravel with 2% in.
of protective concrete (see Table)
gave results that were distinctly bet-
ter than those with protective con-
crete only 1% in. thick, Nos. 73, 74
and others, and yet so poor, in com-
parison to those shown by columns
from more favorable aggregates,
with 1% in. of protective concrete,
that the expedient of securing bet-
ter protection in the case of columns
from highly silicious gravel, by pro-
viding an unusual thickness of pro-
tective concrete, does not seem
worthy of recommendation.
On the other hand, th

Aggregate

e two
, Nos.

77 and 78, with a thickness of 11/fi :
in. of protective concrete, remforcel
by a light grade of expanded meta,

£
of larg h. to prevent the loss o
R lling, gave

Pittsburgh gravel ....
Pittsburgh sand .....

High limestone gravel....
High limestone sand ..

DarA FROM TESTS OF RoUND H00PED COLUMNS OF FIFTEEN INCH EFFECTIVE DIAMETER

Max. Stress
tested cold
Max. Stress Max. Stress having been

Thickness Time of tested cold atend of loaded to 3480
: of protec- failure under without fire 4 hr. fire 1bs.per sq.
Column  tive con- working load test lbs. per test lbs. per in. atend of
No. crete, in. Hrs. Mins. sq. inch 8q. in. ‘4 hr. fire test
73 1% 3 50
74 1% 3 20 sl
75 1% s B 4,880
w7 1% o i 1,995
*T8 1% i3 o 2,120
79 215 S i 1,495
80 2% sk o e 1,640
81 2% & 3 5,590 AT
*82 2% - 5 5,115
*83 2% e 4 4,950
*84 2% (< irs 5,155 A
85 1% : o S A 4,440
86 1% oles g W 5,240
87 1% oo o 5,620 AP

*Those columns which had expanded metal in the protective concrete are indicated by an asterisk.
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be included in gravels without the resulting concretes spal-
ling under fire test conditions cannot be determined from
the tests thus far made. The evidence now available appears
to ‘be sufficient, however, to justify the recommendation,
which is to be found in a later paragraph of this report, that
gravels high in limestone content be given a preference, for
fire-resistive concrete, over highly silicious gravels.

Amended Recommendations

The recommendations made in the report of this com-
mittee, for 1919, amended to conform to the evidence pre-
sented in the foregoing discussion, may be stated as fol-
lows:—

1. That in concrete columns where four-hour protection
is required, protective material not less than 2 in. in thick-
ness shall be provided over the steel. In columns in which
a high percentage of steel is used, increasing the importance
of affording it ample protection, the thickness of protective
material shall be 215 in. for four-hour protection, and special
care shall be given to the accurate placing of the steel in
the forms, to avoid inadequate protection on any side.

2. That for fire-resistive construction, limestone, trap
rock, blast furnace slag, well-burned clay and gravels, com-
posed largely of limestone pebbles, be given a preference
over highly silicious gravels.

3. That where highly silicious gravel aggregate is to be
used, in columns without hooping, and with no special safe-



