OCtOber 14, 19]5.

Sgtirrfirzfth' Fig. 3 shows two of the completed approach

spans and centering in place for two others.
. W’Ii‘ckile approach piers each consist of two posts 4 f't. 4
(:arl-iede(;"”tvh battered faces, founded on stepped footings
igher WD to .rock. The pos.ts or columns of the
With h Piers are tied together at intervals by cross-struts
e aeavy fillets at el}ds. The columns of the approa}ch
up abond the double piers over th.e abutments are carr.led
More cre t}’e deck as projecting pnlasters,. thereby defining
tion.' ;Er y the aPPl”_O'aches from the main atch construc-
Bice <ng e three additional ap_proach spans at the Lang-
e not shown in Fig. 2;
are de I, 1s the same as that of the other spans, but tbey
separaf:i“?d to act independently of the others, being
Pier, rom the main approach by a wide abutment
lig: tzge entire structure has an appearance of extreme
tions st fhospate of its great size, due to slender propor-
SySten? th‘? high approach spans and the arch .spandrgl
along W The arch1§ectural trea‘tment ‘of the v1.aduct is
bellisp Slmp!e but impressive lines with very little em-

iment in any of the parts.

General Construction Features.—Actual work on the
ing l\i}ct was begun in August, 1912, but the arch center-
ribg aas not started until the spring of 1913. The grch
ere nd the approach at the Langwies end of th.e brldge
ove Cc};mpleted before stopping work for the winter, 1n
tion :] er, 1913. (See Fig. 7.) The spandrel construc-
Vere ver the ar.c_h and the approaches at the Arosa <'3nd
een ;Or.npl‘atefj in the next spring, the entire work having
long Rished el July, 1914. The excavation for founda-
glacia;}vas- carried down through compact moraineé and
drift deposits which were very difficult to penetrate.

Ribsﬁ\el;‘eral Details of Falsework and Centering for Arch
Coﬂs‘ér he centering used to sup'port the ?rch ribs du'rmg
i ereUCtlon was one of extraordinary design .and entirely
Worlk nt from anything ever used in America for such
ut r’tgot because it is not adapted to use on this side
adic:u er because engineers are in genera.l slow to adopt
rdi y different methods of construction from those
narily used.
Woode e centering used consisted of a central fan-like
iag0nn falsework of radial ribs, securely braced both
einfOra“y and horizontally and s.upported on a central
neCtedCEd concrete tower consistmg of fou'r bents con-
Crete bby rigid framing and two single rem.forced con-
falseW e€nts, one near each abutment, su'ppor'tmg \V?O(‘ien
towardork in the shape of a half fan VV.lth ribs radiating
Tounq the abutments. The woode'n timbers used were
Site 1 and half-round, unhewn material, the.tlmber. on the
Iengthemg cheap, of good quality and obtainable in long
Center's‘ .The general design and appearance of .the
Com I”’g is shown in Fig. 4, which shows the centering
Pleted and the arch ribs being concreted. ;
‘\mer-oncrete has been put to a great numb.er of uses 1n
Stridq Ica where the industry has grown with enormous
es, but there are no instances on record where such
b ige concrete structures have been built for temporary
Somgs,hcons“uﬁion purposes. \Vherg the .condmons.arg
below ax thf{ same as at the Langwies bridge, as cite
Crete » there is no reason why temporary towers of con-
quenthOUId not be used to economical advantage, conse-
truct'y there is much of interest to be found in the con-
on details.

In_Spite of the fact that timber W
er)eFEmforced concrete towers designed as
of adopted as the most economical for t
€ centering for the following reasons:

Viad

I

I

as plentiful on the
latticed bents
he lower part

Site

their construction, ’

THE CANADIAN ENGINEER 465

(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 more.

(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 was
absolutely impossible.

(3) It was desired to reduce the vertical deformation
(compression) of the centering during pouring of the arch
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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 of a trifle less
than 34 in. was observed in the centering. 7

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 and
6o 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 1o 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-
tween the intermediate and outer concrete bents.

The concrete bents were designed as stiff latticed
frames, with intermediate members set on the diagonal




