
strength. Fig. 3 shows two of the completed approach 
S'rder spans and centering in place for two others.

The approach piers each consist of two posts 4 ft. 4 
ln' 'yide with battered faces, founded on stepped footings 
£arried down to rock. The posts or columns of the 

'Rher piers are tied together at intervals by cross-struts 
Wlth heavy fillets at ends. The columns of the approach 
Plers and the double piers over the abutments are carried 
Up above the deck as projecting pilasters, thereby defining 
*V0re clearly the approaches from the main atch construc- 
'on. The three additional approach spans at the Lang- . 
^,es end are not shown in Fig. 2; their construction, 
°wever, is the same as that of the other spans, but they 

are designed to act independently of the others, being 
S?Parated from the main approach by a wide abutment

.. The entire structure has an appearance of extreme 
'Rhtness in spite of its great size, due to slender propor- 
10ns of the high approach spans and the arch span re 

system. The architectural treatment of the viaduct is 
f simple but impressive lines with very little em- 

e bshment in any of the parts.
General Construction Features.—Actual work on the 
uct was begun in August, 1912, but the arch center- 

S Was not started until the spring of 1913- The aie 
and the approach at the Langwies end of the bri ge 

ere completed before stopping work for the winter, in 
November. 1913. (See Fig. 7.) The spandrel construc- 

over the arch and the approaches at the Arosa en 
h ere completed in the next spring, the entire work having 

een finished in July, 1914. The excavation for founda- 
1.°n® Was carried down through compact moraine an 

b ac'al drift deposits which were very difficult to penetrate.
•>., General Details of Falsework and Centering for Arch 
«ibs._The centering used to support the arch ribs during 
rVffStruct*°n was one °f extraordinary design an entire y 

1 erent from anything ever used in America or sue i 
1 °r^> not because it is not adapted to use on this si e 
r^.rather because engineers are in general slow to a op 

*cally different methods of construction from t ose 
0rd'narily used. , f ...

The centering used consisted of a centra an- 1 re 
°°den falsework of radial ribs, securely bracec 0 

r'a^nally and horizontally and supported on a cen ra 
lr>forced concrete tower consisting of four bents con 

:rected by rigid framing and two single reinforced con­
i' bents,, one near each abutment, supporting " °°Ç en 

Rework in the shape of a half fan with ribs radiating 
Ward the abutments. The wooden timbers usee were 

sj.llnd and half-round, uhcwu mater: , th tim er on 
Ip e bemg cheap, of g od quality an obt inable 

nRths. The general design and appearance 
ntering is shown in Fig. 4, which shows the centering 
^Pleted and the arch ribs being concreted.

Concrete has been put to a great number of uses in 
^yica where the industry has grown with enormou 

1 1 es> but there are no instances on record w lere su 
bFa6 Concrete structures have been built for temporary 
sn* ge construction purposes. Where the con ltions .
beWWhat the Same 35 at the LangW'eS bndge’ 38 

cret ’

viad
in
ribs

tion

in long 
of the

A

of con-towersthere is no reason why temporary 
Q could not be used to economical advantage, con 
^ ently there is much of interest to be found m the co 
truction details. .

si In spite of the fact that timber was plentiful on t ie 
Wp6’ re*nforced concrete towers designed as attice 
of adoPted as the most economical for the owe 

be centering for the following reasons :

(1) On account of the great danger of flood to which 
the location is subjected during the melting of the snow, 
situated as it is at the juncture of two rapid streams 
which often carry enormous quantities of water and drift­
wood, boulders, etc., it was necessary to restrict the 
waterway as little as .possible. For this reason it was 
impossible to use vertical bents for the falsework and the 
tower system had to be used. Wooden towers would not 
have been as safe as the adopted concrete towers and 
would have reduced the waterway considerably

(2) Even if wooden towers had been used to support 
the centering, the foundations would necessarily have 
had to be of concrete, as the driving of piles through the 
moraine deposits of gravel and large boulders
absolutely impossible.

(3) It was desired to reduce the vertical deformation 
(compression) of the centering during pouring of the arch

more.

was

Fig. 6.—End View of Falsework, Showing Transverse 
Bracing—Approach Span Piers in Foreground.

ring to a minimum. This could be obtained much better 
by the use of reinforced concrete towers than by using 
wooden towers. That the adopted design was a success 
in this particular is witnessed by the fact that after the 
arch ribs were completed a total settlement o a tri e ess 
than % in. was observed in the centering.

Central Tower Framing.—The three-story tower 
carrying the central portion of the arch centering, con­
sisted of four reinforced concrete bents, 77 ft. high an 
60 ft. 8 in. wide resting on concrete footings, framed 
together with horizontal concrete ties. The two middle 
bents were spaced about 20 ft. apart with the outer bents 
about 10 ft. beyond, the two main vertical bents of timber 
falsework resting directly over the former, while the 
radially inclined timber bents were carried on beams be- 

the intermediate and outer concrete bents.
The concrete bents were designed as stiff latticed 

frames, with intermediate members set on the diagonal

tween
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