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AvEizAGE. ULTIMATE BRaAI<ING UNIT STRESSES IN POUNDS PER SQUARE INCI.

Recornnended by the Cornnittre on *1Sirength of Bridge and Treslle Ti,-rtr"

ANIFRlC>.N ASOCIATION4 Oa' RAILWAY SUI'5RINTENTS BRIDGES AN4I) 1tiiLDINCb~.-5Tui ANNUtAL CON% ENTIOU. NEWV ORLEANS. OCT., 1895.

TENS~ION. I COMP'RESSION. I RN

h~IN> 0! TIII1~. With Grain.
K______ OFtMBR Extremne

WVit1, Across * Across I Fibre
Grain. Grain. EndI Columnns Grain Stress.

I3earing. under 151Diams. ____i
White Oake........ .. ................ .00 2.000 700 4.500 3,5 0 0
WVhite Oake .. 10....... ,000 5- 5. ~ 500 3 250800 4,000
Southern. Long Leaf or Gcorgia YeIIow Pine... ... î,oo <300 8.000 5,000 i .400 7.0
Douglas, Oregon and WVash.), Ye11ow%ýFir ........... 1 ... .... 8.ooo G,o I 00 .,500

ington Fi'r ir Pine. Red Fir............ 10,000 J.............. .... . 5,000
Northern or Short Lecaf Yellow Paine........9.000 1500 6.000 4,000 00oa 6.00
Red Pife......................... 9,000 500 1 6.0 4.000 8o0 5.000
Norvay Pane ...................................... 8,.ooo..... . 0.6oo 4,000 8oo i4.000

Canadian (Otawa) White Pine ............... îo1o............. 1.0,00 K.... 5000  .......
Canadian (Ontario) Red Pine ................... oo00o........ ..... 500.... ,
Spruce and Eastern Fir ............................ 8.ooo 1500 16,oo0 4.000 g 700 4.000Ilemlock ................ .. ................. .000 4.000 600 3-500

Cy res ................. .......1 6,0cx . .. ..0 ,o 4.0001 700 .5-000Cedr ............................ 800 ...... 6.000 4.0001 700 t 5,000
Chestnut . ........ .... . go............ .0.0oo 900 5.000

.... rnaRewo................................................4000...........500CaionaSprurce................ . ........ 170 V...... ..... I

1.100.000 sS 4.00>
1.000.000 j 400 2000
1.70,> 000 6oo 5,000

1.200.000 400 4.000
1.200,000..........
1.200.0w0..........

...... 350 j
1,400.000 400 ...
1,-200.0w0 400 300

900,000 350 2,500
900.000 .. ....

700.000 :. .. 1.500
1,000,000 cm 1.500

700.000 400 J
1.200.000 ......

AvERAGE SAIFE ALLOWAIILE WORKING UNIT STRESSES IN POUNDS PER SQUARE INCII.

Recotnncnded bri the Commillee on- Strength of Bridge and Trtslle Timbers."
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IN OF! T»IIER.

Faclor of Safety.

White Oak ........................... ......
White Pine.................................
Southerre Long.Lea:f or Georgia Yellow Pine..
Douglas. Oregon and WVasb. 1YeIlow Fir .........

ington Fir or Pine. f Red Fir ..........
Norihero or Sbort-Lcaf Yeflow Pine .............
Red Vine...................................
Norway Pine ............................. .
Canadian (Ottawa) White Pine........
Canadian (Ontario) Red Pinc .........
Spruce and Eastern Fir.................. :::
HeznlOClc.............................. ... I
Cyprcss .............................
Cedar .........................................
cbestnut...................................
California Iedood ......................... j
California Spruce .. .........................

1 TEN~SION.

WVith
Grain.

*1~~..*~*~~ j

1.000
700

1.200
1.200
1,000

900
SOc

1,000
1,000

800
60o
60o
800
9w0
700

Across
Grain.

C0MMESSI0N.

WVith Grain.

Across
End Columns Grain.

Bearing. under z5
Diams.

Five. 1Five. For

2001 1,400
50 m.100
601 z.6oo

50 12 00
50 1,0

50 1.200

... ... ..

..1.. . 2.. ..

7C0
.o00

1.200

Soo

1.000
1.000

Soc
SOO,
sS

800

500
200
350
300

250
200
200

200
150
2i00
200
250
200

TRANSVERSE
RUP'TURE.

Extremne
Fibre
Stress.

1Modulus
of

Elasticity.

1Six. .j Two.

1,000

700
1.200
1.100

8oo
1.000

soco

700

SOCo
700
600
SSc
sS
800
750
SOO

550.000
500,000
85o.ooo
700,000

600.000

700.000

750000
400.000
350.000
50.000

350.000
500.000

SVIIERh G

Grain.
Across
Grain.

200 1.0m0
100 500

I 150 1.250
150

100 1.000

100 ....

20 750

1 00 6:
150 I400I 0 .. .. ... .0 . .. .
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CONCRETE CONSTRUCTION.

DYV NAJOR HIENRY A. GRAY, NI. INST. C.E., Ni. CAN. SOC.
C.E., ENGINP.ER IN CHARGE PUBLIC WORKS OF CANADA,
DISTRICT 0F WESTERN ONTARIO.

During my visit to the aid country this last sumîiner
I visited severai works and places where cancrete was
being used for différent structures--espccially break-
waters, piers and docks- -and I succeeded in obtaining
a large and valuable amount of information with re-
spect ta the saine, wvhich 1 have endeavored ta give
from my notes in the folIowing form - I acknowledge
with many thanks the aid given me by James Forrcst,
sccrctary of the Institution of Civil Engineers,
London, who directed my at<ention ta the best sources,
i..,., papers presentcd ta the institution, fromn which ta

obtain accurate and reliable data, as well as ta a Dni-
ber of my professianal friends, civil and military, who
gave me the resuit af their experience.

Cancrete ivas extensivcly employed by the Romans
for building pîîrposes, but for some unexplained cause
fell into disuse, and until the last few years its use has
been aImost entirely confined ta the making of mono-
lithic masses placetd underground ta act as founidation
substructures for stone or brick superstructure. The
French engineers appear ta bave been the first ta dis-
caver the value of bcton or concrete, for harbor warks
on the sea coast. At first, in its use for such works,
natural hydraulic limes werc employcd as the cernent-
ing inaterial with the addition af po77olana. In the
course of time, and when the manufacture af Portland
cernent had improved, the use of cancrete in the con-

n. 1n.


