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COST OF GIRDER AND SLAB CONCRETE
HIGHWAY BRIDGES.*

By B. H. Piepmeier.

The purpbse of this paper is not to discuss the practice
he Tllinois Highway Commission in the design of through
glrd?r and slab types of concrete highway bridges, but to
tVe'op g ready means of ascertaining the approximate num-
°f of cubic yards of concrete in a completed structure of
:I:;lnown span, height of abutments‘ and lex.lgt.h of wings, as
iy as to develop a ‘means of makmg.prehmmar_v es.tl-mates
€ cost of completed structures without calculating the
Wantities jn detail.
ins[)g;h? bridge worlf of th-e cor.nmission requires. a personal
thig t‘OI’{ of the bridge site with the local officials, and at
o [hmeet.mg the necessary Qata are obtau.led for the design
eStime bridge. Almost invariably the officials expect that an
i tiilte of the cost of the ‘pr(.)posed. work be given them at
i ,‘me. ; Consequently, it is des.1rab_le to ba? prepared to
DTOxi;nn €stimate of the proposed bridge that w.'lll closel)'r ap-
. Mate the one that is made from the detailed drawings.
; ::.l’ls usually a somewhat difficult ma.xtter unless the.time
e ‘h;erll: FO compute the number of cubic yards that will be
= rldge_
Dast \;?l,th the increased ix.xte.rest in concrete bridge work the
miSsionu;,or five years, it is needleés to say t}?at the com-
frequenﬂ as been called upon for englrl-eerlng as§1stan<:(.a more
¥ €ach year, until to-day it is almost impossible to

of t

mee ;
ardst all the Tequests. For this reason a system of stand-
great]wa-s devised and all computations tabulated. This
to any Mproveq the office efficiency and made it possible

s
Wer a large number of requests.

lde::i?m’ in our office, it h.as been necessary to do con-
Tidge € ﬁgurmg to det.ermme the best make‘ up for a
Sum u. Tequently a series of small slabs on piers would
1t i sI; Iml.ch cheap.er than the larger spans, anq vice versa.
Same Siltnetlmes. advisable to compare a steel bridge f01j the
on th, c:‘ With curves worked out by M'r. H. E. Bilger
or Stéel bSt' and the number of cubic yards in substrugtures
ndges, we are able to get a very accurate estimate
ESir:bfleSt of a steel bridge complete. I-t, therefore, be.ca.me
R e tl‘lat some ready means be deV{sed for determmmg
gir e;‘t‘)}ﬂmate number of cubic yards in concrete slab and
Ndges, for Loth office and field use.
v;;rri(;m the large number 9f computations we .have made
C leetus concr_ete bridges,. 1.t was thought possible that a
. WOrlfetabU]atlon of quantities or a system of curves cou'ld
s d out that would enable one to determine readily
It g prents of either the slab or the girder type of.b:'ldges.
ata o'nolilosed, therefore, to cqrrclate all computatlops.and
coannie; ¢ flat top type of bridge, and to arrange it in a
oy t form for hoth office anc.l field use in dete.rmmmg
taining € of cubic yards in ordinary Lridges, besides ob-
Ceediy. 1 APProximate estimate of the cost.  Before pro-
ge"el‘al’w Owever, it may be well first -nflerely to out.lme in a
the Illino-ay the slab and the girder bridges as designed by
thay Vo s Highway Commission, and give a few dimensions
onsige, May better understand the types of bridges under
ation,

the I:ib B”dges"For reinforced abutments for slab bridges

the stEerl1 W?n is made 12 inches thick from top to bottom,

the baic feinforcing Leing placed on the stream side, and

The ab emage. of steel increased as the height increases.

Maq, of :‘ent§ Tést on an 18-in. reinforced footing, which is

iy oAy Ufficient sz to allow but 3,000 1b. per square foot
%

A
anq Survzigz Tead before the Illinois Society of Engineers

THE CANADIAN ENGINEER 485

bearing on the foundation. When a soft foundation is en-
cocntered, this same size footing is usually sufficient to per-
mit the proper spacing of the required number of piles.

The reinforced wings for slab bridges are of the stand-
ard cantilever type, the base being 33 per cent. of the total
height. The wing wall proper is 12z in. thick for heights
up to 16 ft. For greater heights the base of the wall in-
Creases in proportion to the height. Nearly all wings for
this type of bridge have a drop of 18 in. to 5 ft. at the end
to conform to the 2 to 1 slope on the sides of the road. I
may say here that the cantilever type of wing for extreme
heights has been found much more satisfactory than the
buttress type, as the increased thickness at the base and the
large percentage of steel does not equal the extra cost of
forming necessary for the buttress type.

Reinforced concrete slab bridges are designed with
various roadways, ranging from 16-ft. upward. The side
rails usually average 8 in. thick and 3% ft. high. On this
type of bridge the slab and the side rails come flush with
the back of the abutment walls. The top of the wings comes
up along the outside of the rails to catch the side slope on
the road. In determining the thickness of the slab, its
entire dead load is considered, the load of the cushion wear-
ing surface, and a 24-ton engine live load. Excluding tem-
perature stress, the steel is figured at 12,000 lb. per square
inch; the compressoin in the concrete is assumed at 8co lb.
per square inch,

Girder Bridges.—For the reinforced abutments for girder
Lridges, the general type is the same as that for the slab
bridges, with the exception that all abutment walls proper
are 18 in. thick, and the width of base for the wings is 40
per cent, of the total height. The extra thickness in the
abutments is for bearing of the girders. The extra width
of base under the wings is for stability, as the wing walls
are cut away from the abutment walls proper by a I-in. par-
tition to allow for expansion of the superstructure. They
can, therefore, receive no support from the abutments, as is
the case with wings on slab bridges. The wings on this
type of bridge also come up on the sides of the girders
and drop several feet at the ends to follow the general side
slopes on the road.

The reinforced concrete girder superstructures are de-
signed with roadways from 16 to 30 ft. The roadway usually
required is 16 to 20 ft. The side girders average from 4 to
16 ft. in height; and 16 to 30 in. wide on the top. On the
side girders there are heavy depressed panels to lighten the
web and to give the proper appearance to the finished bridge.
The floor slab and side girders on this type of bridge also
extend to the back side of the abutment wall. The floor
slab is designed to carry its own dead load, the cushion
wearing surface and a 24-ton engine live load. The side
girders are designed to carry the entire dead load of the
superstructure, plus a live load of 125 1b. per square foot on
the roadway, or a 24-ton engine, whichever gives the greater
moment,

Abutment Diagram.—For the purpose of determining off-
hand the approximate yardage in a pair of reinforced .con-
crete abutments for either slab or girder bridges, Fig. 1
has been prepared, and is applicakle within the specific cases
used. For abutments of slab bridges, 40 different designs
were taken from the files of the commission, and the num-
ber of cubic yards in the two abutments of each design was
plotted against H (R + 2W), where H is the distance from
the finished roadway to the bottom of the footings, R is the
clear roadway of the slab bridge, and W is the length of
one wing measured on the stream side. R was taken as the
clear roadway of the bridge, as this figure is always secured
at the preliminary inspection of the bridge site. W, the
length of the wing, can always Lte assumed in the field or
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