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deavor to make 
chords.

a personal examination of the suspected from a failure to appreciate the delicacy of the joints and the 
care with which they should be handled and watched during 
erection. We conclude from the tests that owing to the 
weakness of the latticing the chords were dangerously weak 
in the body for the duty they would be called 
We have

“Shortly after 11 a.m. on August 29th, Mr. Cooper reach­
ed his office (in New York) and found Mr. McLure there. 
After a brief discussion Mr. Cooper wired to Phoenixville as 
follows : ‘Add no more load to bridge till after due condition 
°f facts. McLure will be out at 5 o’clock.’ This message 
'vas received at Phoenixville at 1.15 p.m. Mr. Cooper 
, en under the impression that work had been stopped 
bridge.

upon to do.
no evidence to show that they would have actually 

failed under working conditions had they been axially loaded 
and not subject to transfer stresses arising from weak ends 
details and loose connections. We recognize that axial load­
ing is an ideal condition that cannot be practically attained 
but we do not consider that sufficient effort was in this case 
made to secure to a reasonable approach to this condition.”

was 
on the

“Mr. McLure had promised to wire Mr. Cooper’s de­
cision to Mr. Kinloch immediately, but did not do so. Mr.

eans received Mr. Cooper’s telegram at 3 o’clock p.m., and 
4 *"er Mr. McLure arrived from New York there was a con- ! 
citation between them with Mr. Szlapka. It was decided to 
Postpone action until the morning, and to await the arrival 
° Mr- Birks’ letter on August 28th. This decision 
a m°st at the moment the bridge fell.

“We are satisfied that

Findings.
The Commissioners find that :—
(a) The collapse of the Quebec Bridge resulted from 

the failure of the lower chords in the anchor 
main pier. The failure of these chords was due to their de­
fective design.

(b) The stresses that caused the failure were not due 
to abnormal weather conditions or accident, but were such as 
might be expected in the regular course of erection.

(c) The design of the chords that failed was made by 
Mr. P. L. Szlapka, the Designing Engineer of the Phoenix 
Bridge Company.

arm near thewas made

no one connected with the work 
c as exPecting immediate disaster, and we believe that in the 
ase of Mr. Cooper his opinion was justified. He understood 

j at the erection was not proceeding and without additional 
°ad the bridge might have held out for days. 

s “°ur tests have satisfied us that no temporary bracing, 
Pch as was proposed by Mr. Cooper, could have long arrest- 

the disaster; struts might have kept the chords from bend- 
Pff) but failure 

have
(d) This design examined and officially approved 

by Mr. Theodore Cooper, Consulting Engineer of the Quebec 
Bridge and Railway Company.

wasfrom buckling and rivet shear would soon
occurred.”

C°vernment Exonerated.
(e) The failure cannot be attributed directly to any

cause other than errors in judgment on the part of these two 
engineers.

G Taking" up the question of the relations of the Dominion 
er°Vernment with the work of construction, the Commission­
's say : “The connection of the Government with the enter- 
pr'Se Provided means for building the bridge, and final ap- 

0val of plans rested with it, but in no way did the Govern- 
0v nt cxercise any check on the work itself, or any authority 
di^r the contractors. The administration of the contract and 

Position of the funds supplied by the Government were left 
to rely in control of the Quebec Bridge Company, subject 

approva! of the estimates by the Government inspector 
except that the quantities of material were checked at 

oenixville by a clerk appointed by the Department of Rail- 
tfje ® fnd Canals, and an officer of that Department visited 
Hra r*dge in connection with the checking of estimates, there 
act a° supervisi°n on the part of the Government. By 
"rit °ld the Government assume or exercise 
it l' over the Phoenix Bridge Company, nor 
%rLtCrVCne under the contract for the bridge. The 
teferunff and inspection done by the Government, and above 
6anyred t0> were with reference to the Quebec Bridge Com- 
ertl ’ as the agreement for financing- was between the Gov- 
tlierJnt and the Quebec Bridge Company. The only party, 
C<w, °re’ who was competent to deal with the Phoenix Bridge 

, ny’ and who only 
Company.

Qtiek tke Part of the Government its confidence in the 
V;tec Bridge Company was complete, in so far as the in- 

y of the structure itself was concerned. This was be-

vfo
•hinary.

(f) These errors of judgment cannot be attributed 
either to lack of professional knowledge, to neglect 
of duty, or to a desire to economize. The ability of the 
engineers was tried in one of the most difficult professional 
problems of the day, and proved to be insufficient for the 
task.

common
two

Specifications Unsatisfactory.
(g) We do not consider that the specifications for the 

work were satisfactory or sufficient, the unit stresses i 
ticular being higher than any established by past practice. 
The specifications were accepted without protest by all in­
terested.

in par-

no
auth- Erroneous Assumption.

did (h) A grave error was made in assuming the dead lead 
for the calculation at too low a value, and not afterwards re­
vising this assumption. This error was of sufficient magni­
tude to have required the condemnation of the Bridge 
if the details of the lower chords had been of sufficient 
strength because, if the bridge had been completed as de­
signed, the actual stresses would have been considerably 
greater than those permitted by the specifications, 
erroneous assumption was made by Mr. Szlapka and accepted 
by Mr. Cooper, and tended to hasten the disaster.

even

did deal with it, was the Quebec
This

(i) We do not believe that the fall of the bridge could 
have been prevented by any action that might have been taken 
after August 27th, 1907. Any effort to brace or take down the 
structure would have been impracticable owing to the mani­
fest risk of human life involved.

(j) The loss of life on August 29th, 1907, might have 
been prevented by the exercise of better judgment on the part 
of those in responsible charge of the work for the Quebec 
Bridge and Railway Company, and for the Phoenix Bridge 
Company.

presence of Mr. Cooper as the consulting engi- 
r Quebec Bridge Company.”

In^chedUmminSr UP the Commissioners say: “As a conclusion 
tests fr°m the evidence, and from our own studies and 

the"]° are sat>sfied that the bridge fell because the latticing 
the S( °Wer floors near the main pier was too weak to carry 
% am°SSeS t0 which was subjected. We also believe that 
V’ation °rUfnt °f these lattice stresses is determined by the dé­
mords °f thc ,ines of centres of pressure from the axis of the 
at the cand this deviation is largely affected by the conditions 

°f the chords- We must, therefore, conclude that 
Cl’1r , d’e lower chords -L and g-R anchor arm which in

to fall failed from weakness of 
stresses that caused the failure were to some 

,ri5enes ti16 weak end details of thc chords and to the 
heCçS’ .°5 ahsence of the splice plates arising partly from 

Cities of the method of erection adopted and partly

Supervision Lax.
(k) The failure on the part of the Quebec Bridge and 

Railway Company to appoint an experienced Bridge Engineer 
to the position of Chief Engineer was a mistake. This re­
sulted in a loose and inefficient supervision of all parts of the 
work on the part of the Quebec Bridge and Railway Company.

(l) The work done by the Phoenix Bridge Company in 
making the detail drawings and in planning and carrying out

(Continued on Page 193.)
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