#
(]
f

— il

ENGINEERING NEWsS-REcorp, Jaxvary 25, 1934 10}/

0 100 200 .~
N Ce——
Feet

Land under cultivation

: \

FIG. 4—MAP of a twypical case of gully-erosion treatment. Several gullies are
drained into one by means of intercepting ditches and a check dam built at the
throat. Log dams are placed near lower ends of the other gullies.

This typical project lies in the basin
of the Tradewater River and contains
bottomland, “high bottomland” and hilly
land. The large gullies shown in the
map, Fig. 4, have developed in the last
fifteen years solely through neglect and
poor farming methods. The slope of
the land averages 14 per cent. The
deepest gully is about 13 ft., the re-
maining ones average 7 ft. in depth.

Intercepting ditches were installed to
drain most of the gullies into gully
No. 3, as shown in Fig. 4. These
ditches are 1 ft. deep, 4 ft. wide at the
bottom and have side slopes of 11:1 on
the low side and 3:1 on the high side.
The excavation was cast on the low
side to form a dike. The gradient on
the bottom 1s 0.5 per cent, which has
been demonstrated to be the grade below
which erosion 1s negligible. At the
junction of these ditches with gully 3,
the bottom and slopes have been paved
with riprap for protection. This riprap
protection takes care of a 4-ft. drop
trom the ditches to the flow line of
gully 3. The ditches enter gully 3 just
above a substantial log dam 44 ft. high.
Considerably below the log dam a stone
dam has been constructed in the throat
of gully No. 3 (Fig. 2). This struc-
ture 1s 6 ft. high and 30 ft. long at the
crest level, and is built of hand-placed
loose stone masonry laid without mor-
tar, The dam i1s backhlled with earth,
and after very heavy rains it has proved
to be watertight. A section of this
structure 1s shown in Fig. 1.

Near the lower end of each of the
remaining gullies was built either a log
or a brush dam to retain material that
may creep down after the banks were
sloped for planting. With flow inter-
cepted at the heads, this is felt to be
ample treatment. Vegetation 1s as-
sumed to hold the banks sufficiently
before these silting basins have been
hlled.

The banks of each gully were graded
down to permit seeding and planting.

At first this bank grading was done
entirely by hand, but was subsequently
alded by the use of plows and scrapers
to speed up the work. Applications

Three New Bridges

¥
i

rom land owners tar exceed the po-
-ibhle number ot projects that can
completed with present torces, so equip
ment was mmtroduced to make the work
as widespread as possible,

On these projects the land owne
does not relinquish title to the treated
area, but the Commonweilth ot Ke
T‘t:t‘k\ reserves the I'i_:;TIt to the timben

k

cgrown on the reclammed tract-

Organization and personnel

There are about ..3"“ men ot the
Civihian Conservation ( Orps 11 t’iit‘il
eroston-control  camp. About 150
workers i each camp are available tor
rlt‘ltl KK'HI'I\. liilf_‘«t‘ I adl o 4?‘..\ ftT.m'tE INto
work parties ot about 25 men each,
working under the direction of a for-
ester foreman ot the Kentucky State

Forest Service.

All work on the project 1s under the
L‘t'!]t‘l"-’l] direction of W. . _';u"h-ﬂ-‘.l‘ _|I'.,
state  torester and collaborator, LU.S.

Forest Service. All technical details ot
]:l}i!lu 'Tllt \ﬂllrl\- '1T‘|-...‘i”r‘:1':l: l“"i“:IIIL‘

tion and record mapping are handled
]-_\' the writer,

for Cape Cod Canal

Start of construction follows close upon PWA allotment for

two high-level highway crossings
type and a vertical-lift railroad

NDER an appropriation to the
U. S. Army Engineers from
PWA funds, three large bridges
are under construction across Cape Cod
Canal in southeastern Massachusetts,
two of them fixed continuous-truss high-
way crossings that will clear the canal
135 it., and the other a vertical-htt rail-
road structure with a record hit span
of 544-it. length.

The new bridges will rank with the
largest in New England and will replace

of three-span continuous
span of record length

three low-level structures that now
hamper navigation, rail and highway
trafhc alike. An allotment of $4.600,000
was made on Sept. 14, 1933. Contrac!
for design was at once let to private en-
gineers, and the basic plans were rushed
to completion. These were approved
by the Boston district engmeer, the
North Atlantic division engineer, and
the Chief of Engineers on Sept. 24, 1933.

31ds for the substructure ot the hgh-
way bridges were advertised Nov., 4,

FIG. 1—MAP of the Cape Cod Canal district, showing location of old and
new bridges.
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FIG. 2—ARTIST'S DRAWING of one of the two new highway bridges that will span Cape

Cod Canal.
of side spans.

opened Nov. 20, and contract was
awarded Nov. 27. Proposals for the
ratlroad bridge foundations were adver-
ti'-.(‘{l on NOv. (). {}pt‘ﬂw] NH\'. .3", Illlil
contract was awarded Dec. 5. The con-
struction schedules call for all founda-
tions to be ready for steel erection early
this spring. Contract tor the steel super-
structure of the two highway bridges
was awarded Jan. 6. Bids for the rail-
road bridge superstructure will be ad-
vertised shortly.

Highway bridges of graceful design

The two highway bridges will be
located in the villages of Bourne and
Sagamore, toward the western and east-
ern ends of the canal, respectively, and
about 3 miles apart. The Bourne Bridge
will be 3,235 ft. east of an existing
bridge that 1t 1s to replace, and the
Sagamore Bridge will be located 2,500
ft. west of a present bridge which 1t
will replace. Both of the old structures
are double-leat bascule spans, the span
length being too short adequately to pass
the increasing number ot boats now
using the canal. Furthermore, they are
low-level structures, causing frequent
interference with highway trathc because
of the numerous openings required.

For the main spans across the canal
the two new bridges are 1dentical 1n si1ze
and design. Though designed as a three-
span continuous truss, the center span
of the crossing rises in a graceful arch
270 ft. high to carrv the bridge floor to
a clearance of 135 ft. over mean high
water for a distance of 500 {t. The
center spans are 616 ft. in length, and
the two adjacent continuous spans are
396 tt. long. These three continuous
spans comprise the entire superstructure
at the Sagamore Bridge, but the Bourne
structure has four additional side spans
of simple deck-truss design.

1he trusses are spaced Sl {t. center to
center, A 40-ft. roadwav will be pro-
vided on each structure, Hanked by one
O-1t. sidewalk. The Hloor structure will
consist of [-beams carrving a 7-in. con-
crete slab, topped by a Z2-in. bituminous
wearing surface. Stepped curbs of a
total height of 16 in. will keep trathc on
the roadwav. lhe center-span trusses

flanking spans of 396 fr.

rise above the roadwayv level, and over
most of this span the roadwav will be
suspended by prestressed cables instead
of rigid hangers. The entire roadway
will be lLghted, and an airway beacon
will be provided on top of the center
span at the highest point. The structures
are designed tor a 20-ton truck loading.

The four main-channel piers, two for
each bridge, are identical in design and
size except for a shght variation n
height. The bases of the piers will be
108x50 ft. in plan and 25 ft. in thick-

ness, resting on a compact gravel forma-

tion at an elevation from 52 to 54 ft. be-
low sea level. Upon each monolithic
base section will rise two shafts at each
pier, each shaft being 32x32 ft. in plan
at the bottom and tapering at the top.
The upper 71 ft. of each shaft will be
hollow. A granite tacing will be placed
around the shafts at water line.

All four abutments are hollow U-
shaped structures with thin reinforced-
concrete walls. A concrete T-beam deck
will carry the roadway over each abut-
ment. Because of the similarity of sub-
structure on both highway bridges, bids
were taken for both jobs together as one
contract on a lump-sum basis. The only
unit price asked for was that for extra
concrete, in case the footings of anyv of
the structures were carried below the
depth originally contemplated, the cost
of concrete to include the cost of extra
excavation and shoring.

Record railroad span

The lift span of the new railroad
bridge will be 544 {t. long, ranking 1t as
the longest of this type of structure in
the world. It will be located 60 ft. east
of the old double-track bascule span
which carries the Wood's Hole and
Provincetown branches of the New
Haven Railroad across the canal at the
Buzzards Bav, or western end, of the
waterwav. The new structure will carry
only a single track. Railroad trafhc 1s
now so light that the span will remain
in the open position, clearing the chan-
nel 135 ft. above mean high water, ex-
cept for passage of a train.

Much attention has been paid to the
desien of the new bridge from an

esthetic standpoint. The top chord of

This is the Sagamore Bridge: the Bourne structure is identical except for the addition
The main crossing is a three-span continuous truss with a center span of 616 ft. and

the main span is shghtly  cury
The flanking spans are 128 ft. long. Son
consideration was given to towers of 1.
inforced concrete, but final plans de-;
nate the use of steel. Omission of &
redundant members adds to the appea
ance. All operating machinery will |
located 1n the towers, leaving the it
span free of an unsightly operatin
house. Submarine cables will take th
place of the usual overhead wires acro-
the span.

Two electric motors at the top of eac
tower will provide the operating powe
for the hit span. These will be geare
to counterweight rope sheaves. Tw
10-in. rope sheaves will be placed
each corner of the span. If the usu:
bronze bearings are used in all sheave-
the size of the motors will be 250 hp
Consideration 1s being given to the u-
of roller bearings throughout, capable
handling J300-ton loads each, whicl
would reduce the size of the motors to
150 hp. The unbalanced weight of the
counterweight ropes will be compen
sated by auxihary counterweight-
hanging above the main counterweight-.
A storage battery and an auxiliary ga-
engine generator unit will be installe
for emergency operation.

The towers will rest on masonrv piers.
each having a monolithic base 44x88 ft
in plan, 25 ft. thick, with bottom resting
at an elevation 62 ft. below mean sea
level. The pier shafts, 44 ft. high, are
I18x68 ft. at bridge seat level, tapering
outward on a 3-in. to 1-ft. batter toward
the base. Because of their depth it 1s
expected that the construction of the
railroad bridge main piers will be the
most difficult part of construction of all
three projects. The abutments for the
railroad bridge rest on bases 46x22 f{t
in plan, carried to an elevation 20 f{t
below sea level. Granite facing is pro-
vided at water line on abutments and
piers.

Canal improvements

The Cape Cod Canal, opened in 1914
has had a long and interesting history.
It was considered for more than two
centuries before actual construction be
gan. The first official recognition ol
the need for the canal was n
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when the General Court of Massa-
chusetts ordered a report made. Work
was actually started on the cut in
1883. when about a mile of canal was
excavated. In 1899 a charter was
granted to the Boston, New York and
Cape Cod Canal Co., with amendments
to this charter being made in 1900 and
1910. Construction was again com-
menced June 19, 1909, utilizing the
previous excavation. Removal of 15.-
000,000 yd. of material was required be-

ment of

ditfer as to whether locks would be neces-

sary if the canal were widened to 400 t.
The widening will increase the tidal

current. but with more room available,

hoats might be able to navigate satelyv.
If so, the trouble and expense of 1n-
stalling and operating the locks would

he unnecessary.

The present 170-1t. widening program
was adopted Aug. 20, 1932, An allot-
$277.000 was made to widen the
canal to 170 ft. from the east entrance
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FIG. 3—=THE RAILROAD BRIDGE over the canal will be the longest
vertical-lift span yet built, 544 ft. ¢. 10 ¢. of piers.

fore the job was finished. The site ot
the canal is a glacial terminal morain,
consisting of sand, gravel and granite
houlders.

The original construction provided a
waterway 7.7 miles long across land and
an additional 5.3 miles of sea channel,
with a minimum bottom width of 100 {t.
and a minimum depth of 25 ft. The
canal was purchased by the federal gov-
ernment under the Rivers and Harbors
Act of Jan. 21, 1927, at a capital cost of
$11.500,000. The government took
possession March 31, 1928. 'Trafhc
through the canal has increased rapidly
in the past few years, now amounting
to 10,000,000 gross tons of shipping
annually.

Variable and non-synchronous tides
exist at each end of the canal. At the
Cape Cod Bay end the mean tidal range
1s 8.9 ft., and at the Buzzards Bay end
the range 1s 3.6 it. This creates a revers-
ing current of 4 to 7 miles per hour veloc-
ity. Because of this tidal current and the
narrowness of the waterwayv, the canal
has long been a one-way channel; that
1s, there 1s no room for large vessels to
pass within the land section. The fed-
eral government is now widening the
canal to 170 ft., with a minimum depth
of 25 ft. Half of this widening opera-
tion has been completed, and the other
half 1s under way at present. Before the
canal without locks can be used as a two-
way waterway for larger vessels, 1t will
be necessary to widen 1t out to at least
300 ft. and deepen it to 30 ft. The gov-
ernment hopes to start widening and
deepening to 250 ft. in the near future.
A logical subsequent step in improving
the canal would be to widen it to 400 ft.
and possibly to install twin locks at one
end 110 ft. wide and 1,000 ft. long, with
40 it. of water over the sills. Opinions

to Bournedale. .‘:uhﬁvqucnﬂ}* a second
allotment of $316,500 to continue dredg-
g operations and remove boulders
from the channel between Bournedale
and the western end of the canal was
made. This work is now in progress.

Old bridges

At the time of construction of the
existing bridges, widening the canal was
evidently considered, for the channel
draw spans were built 160 ft. from
center to center of pier, although the
canal 1s only 100 ft. wide, and pier con-
struction permitted deepening to 30 ft.
The present need for widening and the
desirable elimination of troublesome de-
lays to all traffic by operation of the old
bridges prompted the government to go
ahead with the new bridge program.
Since it 1s not known at this time what
the future development of the canal will
be, provisions are being made in the
new structures for a possible S00-it.
width of canal and a depth of 40 ft.

The old railroad bridge 1s an electri-
cally operated, single-leat trunnion bas-
cule, clearing mean sea level by only 12
ft. The substructure consists of three
piers only, the approaches being pile
trestles. The piers were founded on
wooden piles. The structure carries two
tracks between trusses spaced 29.6 ft.
C: W G

The two existing highway bridges are
double-leat bascules, 160 ft. c. to c. of
piers, and are of the Scherzer rolling-
lift type. The piers were not faced with
stone, but creosoted form lumber was
left on the exposed faces at water line,
which has proved to be adequate pro-
tection. The piers are founded directly
on gravel, and no piles were used. They
were constructed by the pneumatic-
caisson method.

were prepared by Fav,
| horndike, consulting engineers., Bos-
ton. Cram & Ferguson, Boston, were
consulting architects in the preparation
ot the highwav bridege design. The rail

Besides the 160-1t. mamin span at

e k

Bourne, this structure contamms two
O0-1t. truss side spans and three adds
tional 40-1t. and six  38-it.
spans.  lhe
similar to the Bourne structure, except
tor the nine additional flanking spans.

Hanking

Sagamore Bridee was

Engineers and contractors

\ll plans for the structures were pre-

pared under the direction of Lieut-Col.

Richard Park, district engineer. Boston

district, U. S. Engineer Corps. This
ofhice will also supervise construction.

Plans for the two highway structures
S}ll!ffl!I'l‘ &

road bridge was designed by Parsons,
Klapp, Brinckerhoff & Douglas, con
sulting engineers, New York., MceKim.
.\]t';ltl & \\-hitt'. Nt'u' YIITI\_ WwWdaore con
sulting architects on the design of this
structure. The contract for the sub.
structure of both highway bridges was
let to P. J. Carlin Construction Co..
New York, for $1327700. C. W.
Blakeslee & Sons, New Haven. and
Blakeslee-Rollins  Corp., Boston, re-
cerved the contract for the substructure
of the railroad bridge, amounting to
$317.500. Superstructure for both high-
way bridges was awarded to the Amer

ican Bridge Co. for $1.444.730.

New Highways Planned

for Buenos Aires Province

COMPREHENSIVE highway-

construction program for the
Province of Buenos Aires, Argentina,
imvolving the expenditure over a period
of five to fifteen years of 180,000,000
paper pesos was recently approved by
the federal government national high-
way bureau. (Par value of paper peso
equals $0.4245, U. S. currency.) The
total amount will be distributed in more
or less equal parts over three zones of
the province, one being the neighbor-
hood ot the city of Buenos Aires, and
the other two the northern and south-
ern zones of the province.

The project calls for the construction
of a total of 5,039 km. of highways, of
which 1,921 will be paved, 2,553 im-
proved and 785 ordinary dirt roads. The
provincial government at the same time
will undertake to construct roads total-
img 20,000 km., consisting chiefly ot

short roads giving access to various

towns and to main roads.

Congestion now existing on roads
giving access to the city of Buenos Aires

will be relieved by the construction of

new highwavs m this area. Work on
the Avenida General Paz will be com-
pleted, for which purpose 40 per cent ot
the proceeds of the gasoline tax in the

capital will be appropriated.
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FIG. 1—CONCRETING the South Sagamore abutment with the plant units typical of the job—small up-

over-body trucks, paving mixers and a crawler crane to hoist the bottom-dump buckets.
was required for the high pylons.

Planting Bridge-Pier Wor

The elevator tower

Note how crane 1s set on an embankment to increase its reach.

for Efficient Concreting

Demands for seal pours of 133 yd. per hour and irregular and small
pours thereafter met by batching plants and pavers on a project
involving two bridges over the Cape Cod Canal four miles apart

FUNDAMENTAL OQUESTION
confronting the contractor who

was awarded the substructure con-
tract for the two highwayv bridges being
built across the Cape Code Canal 1n
Massachusetts was: What type of con-
creting facilities will most ethciently
and economically meet the unusual de-
mands of a 70,000-cu.yd. job involving
a dozen land piers and abutments, some
ot which extend 100 {t. above the ground
surtace, on two bridges located 4 miles
apart and where 4,300-cu.yd. continuous
seal pours for each of the four piers at
the water’s edge must be made at an
average rate of 133 cu.vd. per hour.
Also two types of concrete, differing
N mix proportions and in size of ag-
gregates, might at times have to be
turnished simultaneously. Two alterna-
tives were studied: (1) a large central

mixing plant with a fleet ot agitator
trucks and (2) several batching plants
with small tip-over-body trucks deliver-
ing dryv materials to mixers at the vari-
ous pier sites. A theoretical economy
was shown for the latter plan, and 1t
was adopted. Paving mixers were
chosen because of their mobility. For
the same reason crawler cranes with
05-ft. booms were used to handle con-
crete into the high piers and abutments,
although these had to be supplemented
h}' hoist towers 1in one or two mstances.
With the work néw completed, the con-
tractor 1s well satished with the degree
of efhciency obtammed trom this equip-
ment and the method that was worked
out for operating it.

The Cape Cod bridges (ENK, Jan.
25, 1934, p. 107, and Jan. 3, 1935, p. 1)
for which the concreting facilities were

-

developed are highway structures ol
continuous-truss type, providing a clear-
ance of 135 ft. tor canal shipping. They
are located at the village of Sagamore
near the east end ot the canal and at
the village of Bourne near the west end.
Some 10,000 cu.vd. of concrete 1s also
being supphied tor the piers ot the new
railroad bridge at Buzzards Bay, but
this 1s under a subcontract and did not
figure 1in the original design ot the con-
creting facilities.

Ot the tour possible locations for
batching plants — North Sagamore,
South Sagamore, North Bourne and
South Bourne—plants were installed at
all but North Sagamore, where there
were no railroad tacilities for receiving
ageregate and cement.

At South Sagamore and South
Bourne, sidings from the railroad that

305
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FIG. 2—THE TWO BRIDGES four miles

apart, as shown on the map, presented

eight piers and four abutments for _concret-
ing, as shown on the elevations.

runs along the canal at these points
were available. At North Bourne a
mile of branch track was laid ftrom
Buzzards Bay to the batching-plant site.
By placing a batching plant near each
main pier, speed in handling materials
to the mixers for the 4,300-yd. seal
pours was assured, and the number of
trucks required was reduced.

Batching plants

[Each of the three batching oplants
followed the same general pattern, a
typical layout of which 1s shown 1n kg,
3. The two 100-ton bins were of three-
compartment type, holding 40 tons of
stone, 35 tons of sand and 200 bbl. of
cement. A controlling reason tor us-
img two bins at each plant was the
necessity at times of furnishing differ-
ent mixes for Class A B concrete
simultaneously. Sand and stone, dumped
into undertrack hoppers, were trans-
ported to stockpiles by an 18-in. elec-
trically operated belt conveyor. Or this
belt convevor could be connected with
the 20-in. belt conveyor that charged
the bins. The charging belt also ran
beneath two 70-ton hoppers into which

Or
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FIG. 3—BATCHING-PLANT LAYOUT,
typical of the three installations on the
job. All material comes in by rail.

stone and sand were transierred by
crawler-crane buckets from the stock-
piles. At the bin end ot the charging
belt, a swivel spout directed the aggre-

FIG. 4—=TWO VIEWS of the batching

plant, whose layout is shown in Fig. 3.

Left: aggregate-handling conveyors with

railway car at extreme right and bridge

superstfucture overhead. Right: cement

end of plant with bulk-cement cars on
left-hand track.

il
Stone stock
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gates into the stone or sand compart-
ments as desired.

Cement was received in special hop-
per-bottom railway cars which woere
connected by canvas spouts to twin
10-in. screw conveyors under the track-
(with a 60-ton per hour capacity).
which discharged into a 7x14-in. buck«:
elevator at one side of the bins. A gate

at the top of the elevator permitted di--
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charge into the cement compartment of
either bin. Such large-capacity cement-
handling facilities were required be-
cause for each seal pour a total of 2l
cars of cement was required in a period
of about 32 hours. This 1s said to con-
stitute one of the largest single ship-
ments of bulk cement yet made in the
eastern part of the country.

Batching was by weight, stone and
sand going into the same weighing
batcher, while a separate batcher was
nrovided for the cement. The single-
hatch trucks were driven under the bins
and loaded with stone, cement and sand
in that order.

Seal concreting

At the main piers where the large
seal pours were required a platiorm
was built at one side of the cofferdam,
to accommodate four 27-E pavers and
a dual-drum mixer of the same size.
\Mixed concrete was chuted into the
hottom-dump buckets of the subcon-
tractor who built the bases of the man
piers (Fig. 5). In making the 4,300-yd.
continuous pours, two 2-vd. buckets and
two 1-yd. buckets were used. For these
pours seven of the single-batch trucks
shuttled back and forth between the

- near-bv batching plant and the pavers

. .“-ﬂii‘“’-l-l.-.h'kﬂlﬂ..r: i

at the pier site.,

1T'his simple procedure in making the
wal pours, which was used at both
Bourne piers and at the South Saga-
more pier, was not applicable to North
Sagamore where there was no batching
plant. To have trucked all of the ma-
terials in dry batches from South Saga-
more around to pavers at North Saga-

% nore would have required too large a

: number of trucks to meet the require-

ments of 133 yd. of concrete per hour
or some-32 hours, Therefore, the usual
procedure was supplemented by setting
1p a central mixing plant at South Saga-

FIG. 5S—BATTERY of five paving mixers

making the 4,300-cu.yd. continuous pour

on the seal course of the South Bourne

main pier. The mixers discharged nto

bottom-dump buckets handled by the four
derricks and cranes.

more near the batching plant, where a
few dry-batch trucks would be adequate
to serve it, and then to transport mixed
concrete around to North Sagamore n
large agitator trucks. Pavers were also
set up at North Sagamore, and the re-

“ . -
mainder of the batch trucks brought dry

materials to them as on the other seal
pours.

The central mix plant lavout was
simple but effective. A convenient hill-
side provided an 1deal location tor a
two-level layout. An elevated platiorm
of timber was constructed tor the charg-

. B o

FIG. 6—~CONCRETING the South Bourne main pier.

they could discharge over the ed;

ing and mixing floor. On this platform
two paving mixers were set, so thal
e of the
plattorm into the agitator trucks on a
road at the lower level. A roadway was
built to the platform level, and over this
the small trucks trom the batching plant
brought in the dry materials for the
pavers. On the seal pour tor the North
Sagamore pier five 4-vd, agitator trucks,
s1X 4-vd. dry-batch trucks and twelvi
l-vd. dry-batch trucks used to
transport concrete and r.lr_v materials.
The round trip required about halt an
hour.

Wl c

Pier and abutment concreting

For the work above ;__:'!'nlmfi. concret-
ing demands were less severe, but the

The two pavers are charged by

the small. tip-over-body trucks that shuttle between the pier and the batching plant,
a corner of which shows at the right.
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handling of forms and reinforcing and
the separation of operations into groups
at each pier and abutment site added
new complications. Mobility of the
pavers and of crawler cranes provided
the principal element that contributed
to the success ot this work. Another
helptul factor was that the reinforcing
steel 1in the shaits of the main piers
(the only ones requiring reinforcement)
was formed of structural shapes, on the
recommendation of the contractor. This
permitted the reinforcing to be set with
a mimmimum of difhculty and hazard and
also offered a substantial support from
which the forms could be hung and ad-
justed.

Concreting on these piers and abut-
ments was handled as 1t was for the
bases of the main piers. Pavers placed
near the work were charged from the
batch trucks and discharged into bottom-
dump buckets handled into the forms by
the crawler cranes. The small trucks
with tip-over bodies proved very ei-
fective in negotiating steep grades and
loose-hll roads. For most of the work
the 95-ft. booms of the cranes were of
ample length, but on the highest parts
of the piers and particularly on the
pvlons of the abutments the booms were
too short when the cranes were at
ground level. Accordingly, the cranes
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were run up on embankments of earth,
sometimes of considerable height, while
the mixer remained at ground level
(Fig. 1). In one instance, however, the
height was so great (about 130 {t.) that
the cranes were supplemented by an ele-
vator hoist and chutes.

On the North Sagamore abutment
concreting was handled as it was for
the seal pour on the main pier on this
side ot the canal. The agitator trucks
charged with concrete at the central
plant at South Sagamore delivered to
cranes and buckets at the site.

Administration

The Cape Cod Canal bridges are be-
ing built under the supervision of the
Corps of Engineers, of which Lt.-Col.
John J. Kingman is Boston district
engineer. Designs for the highway
bridges were prepared and construction
1s being supervised by Fay, Spofford &
Thorndike, consulting engineers, Bos-
ton. The contractor for the substruc-
ture work, for which the concreting
facilities described in this article were
developed, 1s the P. J. Carlin Construc-
tion Co., New York; J. P. Carlin 1s
president, Samuel Kent chief engineer,
Svlvia Bonelli superintendent, M. T.
Staples resident engineer, and Paul
Jones expediter.

Properties of De-Aired Brick

Revealed by Tests

Investigations reported to National Paving Brick Association
indicate greater strength and toughness and less absorption and
abrasion for de-aired brick compared to ordinary paving brick

By R. B. Keplinger

Metropolitan Paving Brick Co., Canton, Ohio

(_JL”'\”\'T for prmlucing de-
aired brick has been installed
during the past three vears at five

of the plants of the company with
which the writer 1s connected. The
first strength tests were made in the

fall of 1932 on brick selected trom those
manufactured by the frst de-airing
extrusion machine installed at the Im-
perial plant. The averages ran from
12,446 1b. per sq.n. and absorption
of 7.47 per cent for the lighter-burned
brick, to 19,575 1b. per sq.in. and 3.66
per cent absorption for the harder-
burned brick. These results may be
fairlv compared with brick not de-aired
from the No. S6 plant, which showed
an average compressive strength of
11,686 1Ib. per sq.in. and 4.55 per cent
absorption. Some brick selected from
the rattled de-aired brick pile at the
Imperial plant, which was the hardest-
burned, was broken into halves and the

fractures examined, to select specimens
showing the best interior structure and
texture ; these samples gave a compres-
sive average of 17,823 1b. per sq.in. and
1.36 per cent absorption.

Selection was then made of sixteen
bricks, dried but unburned, and they
were taken to the Royal plant, set six
courses from the top in a face-brick
kiln and burned in a smoke-flashed
face-brick burn for 120 hours, finishing
the kiln at about 100 deg. F. less
temperature than is ordinarily required
for paving brick. Five ot these bricks,
tested compressively, gave an average
of 23,774 1b. per sq.in. and 2.70 absorp-
tion, with an individual minimum of
17,875 1b. per sq.in. and a maximum
of 26,062 1b. per sq.in. These tests are
cited as an indication of a possible
optimum point in heat treatment, for
high compressive strength.

In October, 1934, a series of com-
pressive and transverse tests was run
at the engineering experiment station,
Ohio State University, on de-aired

. Cores

brick from the company’s Cant
Bessemer plants. These brick- .
selected and arranged in three . ..
light, medium and dark. The .
crushing strengths ran from 11.- 1) 1,
per sq.in. on a light sample to ¥
Ib. per sq.in. on the darker and ! ...
burned brick, and the transverse <t
ran from 1,62C o0 2,945 1b. per sq.in 1,
interesting information to be gu ore
from this series of tests wa- tha
while both the crushing and tran .
strengths increase more or less ¢ 14
ently, directly as the hardness o1 'y
it was impossible to correlate th. 1,
tests. Quite frequently, a Specimen
showing high compressive stronoth
would show a lower transversc |
vice versa. It should be added i)
these samples in the medium and Jark
ranges were considerably lower i ).
sorption than the samples selectc] i
1932, showing average absorption: a.
low as 0.48 per cent, with an individy
mimnimum of 0.23 per cent. Thi- wa.
due to higher vacuums obtained i
extrusion and not to greater severin
in heat treatment. Here again is 3
faint indication that a possible optimu
vacuum point has been reached and
passed for these particular properties
In certain groups.

Quite recently, Dr. Reuckel, ot the
brick research bureau, collaborating
with Mr. Litehiser, head of the Ohi
state highway testing laboratory, ha:
begun an investigation into the tensile
and compressive strength of paving
brick, both de-aired and otherwise, to-
gether with rattler and other pos-ille
abrasion tests. A glance over the re-ult:
as tabulated (ENR, Feb. 14, 1935, p. 293)
indicates that apparently some manu-
facturers have not standardized de-
airing operations sufhciently., Second,
there 1s apparently no possible correla-
tion of rattler tests with flexure tests
And, finally, not only did the highex
flexure test, both average and maxi-
mum, occur on an unde-aired product
but also this same product, owing to
some laminated samples, showed a 26.53
per cent loss when subjected to the stand-
ard rattler test.

Three de-aired paving-brick samples,
ranging from medium to hard-burned
tested in the Deval rattler gave an
average of 3.15 per cent wear and an
average French coefficient of 1277
from similar samples te-ted
on the Page impact machine gave an

average toughness value of 12.33. \n

- ‘-11'.1'
other test, using the Deval ratte
and two samples of de-aired paving

) IR

brick, resulted in an average ot Z./:
per cent of wear and 14.45 I*‘rt-f:_c"
coefficient. Standard specifications 10
granite block require for heavy traffc
a percentage of wear of not more than
3.6. a French coefficient of wear not less
than 11 and toughness not less than Y.

These tests were made on selected
bricks and over a very short burning
range, so that they are far from being

representative of a commercial shipment
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Weighing Bridge Reactions

With Proving Rings

Instruments familiar in calibrating work on testing
machines adapted to successful use for adjusting truss
reactions during construction of continuous bridges

By C. M. Spofford

Hayward Professor of Civil Engineering,
Massachusetts Institute of Technology, Boston,

and C. H. Gibbons

Baldwin-Southwark Corp., Philadelphia, Pa.

that a definite knowledge of the

actual piler reactions of continuous
bridges would be of exceptional value
to the bridge designer and constructor,
since the assumed reactions are seldom
it ever attained because of such things
as changes in relative elevation of the
prers, variation in modulus of elasticity
of built-up steel members and differ-
ences 1 length of the wvarious truss
members as they come from the fab-
ricating shop. Hyvdraulic jacks have
been used to weigh reactions, but they
have never been very satisfactory.
Three vears ago a calibrated elastic loop
or proving ring was used with great
success 1in determining the reactions of
a bascule hit span. Within recent
months such proving rings have been
used on the new continuous-truss
bridges over Little Bay in New Hamp-
shire (ENR, Sept. 27, 1934, p. 387)
and over the Cape Cod Canal in Mass-
achusetts (ENR, Jan. 25, 1934, p. 107),
and have proved to be wholly satis-
factory and highly accurate. This
article describes the elastic loop, whose
most familiar field of usefulness here-
tofore has been in calibrating labora-
tory testing machines and presents the
technique of 1ts application to the prob-
lem of the continuous bridge.

IT HAS LLONG BEEN recognized

Advantagcs of continuity

Bridges 1in which the trusses or
_u'il'tlt‘l'H are continuous over two or more
spans have not been built extensively
in the Umted States probably because,
being statically indeterminate, compl-
cated computations are required to
determine the stresses in such structures
and also because settlement ot the piers
or abutments modihes the computed
In recent vears, however, a
number of important continuous bridges
have been constructed in the Umited
States and Canada, among which may
be mentioned the Lachine Bridge over
the St. Lawrence River; the Sciotoville
Bridge over the Ohio River: the Bes-
semer & lLake Erie Bridge over the
Allegheny River; the Hudson Bay
Bridge over the Nelson River; the Cin-
cinnati, New Orleans & Texas Railway
Bridge over the Ohio River: the Lake

s{resses,

Champlain Bridge; the Little Bay
Bridge in New Hampshire, and the
bridges across the Cape Cod Canal at
Sagamore and Bourne, Mass. The
Queensboro Bridge in New York City
1s also a continuous structure, although
it 1s generally spoken of as a cantilever,

As compared with simple span
bridges, either the cantilever or the con-
tinuous bridge is more economical for
spans of considerable length and, more-
over, both can be erected without the
use of falsework in the main channel
span, a condition that often must be
met. The continuous bridge has the
considerable advantage of fewer ex-
pansion joints than either a simple span
or a cantilever bridge. Continuous
bridges also have greater rigidity than
cantilever bridges, since the maximum
deflection 1s in general less 1n magni-
tude and occurs less rapidly. The lat-
eral bracing can be made continuous
throughout, and hinges with their
troublesome details, such as are needed
in a cantilever bridge, may be omitted.
While the computations required for
the continuous bridge are more com-
plicated than tfor simple span or canti-
lever bridges, the methods of making
them are well understood by recent
graduates of our leading technical
schools and offer no difficulty except
that of additional labor.

With respect to the effect upon the
stresses of the settlement of piers and
abutments of continuous bridges, little
concern need be felt unless the founda-
tions are so bad that it would probably
be unwise to construct any tvpe of long-
span bridge upon them. Moreover,
most of the settlement of the foundations
occurs during the construction period,
as the weight ot the masonry and super-
structure 1s added. Inasmuch as the
dead-weight reaction, due to the super-
structure, can be established by jacking
and weighing (as described in this
article) after the trusses are completed,
the effect of construction settlement may
be accurately evaluated, and the bridge
adjusted accordingly. A moderate set-
tlement due to live loads does not
greatly affect the total stress in the
members of a long-span bridge, partic-
ularlv a highway bridge with concrete

deck.

Weighing reactions specified

In the erection of a continuous bridge,
provided falsework 1s not used under

FIG. 1—=TAKING DEFLECTION readings

on two 200,000-1b. proving rings as they

carry one corner of the three-span continu-

ous-truss bridge over the Cape Cod Canal
at Bourne, Mass.

the cantilever arms, the ends of the
anchor arms generally must be jacked
both longitudinally and vertically, to
bring the iree ends of the center span
together. Since the value of the dead-
load reactions i1s affected by the amount
of this jacking, some method of establish-
ing the desired reaction in the field is
necessary. In the specifications for the
LLake Champlain Bridge (ENR, Nov.
21, 1929, p. 796) it was required that
the end dead-load reactions be estab-
lished by weighing with hydraulic jacks
and gages, but this method was not
found to be satisfactory owing to the
difhculty of determining the value of
the friction of the hydraulic packing in
the jacks and to inability in maintain-
ing the hydraulic gages in accurate cal-
ibration when handling them under job
conditions. Subsequently, however,
proving rings or elastic lops had been
used with complete satisfaction in
weighing the reactions of a bascule span
in New Jersey, and when the specifica-
tions for the Little Bay Bridge at Dover
Point, N. H.,, and for the Cape Cod
Canal bridges were being written, late
in 1933, the engineers (Fay, Spofford
& Thorndike) decided to include a para-
graph requiring the accurate determina-
tion of the reactions on the three-span
continuous trusses of the bridges, con-
templating that proving rings could be
used. This specification paragraph was
as follows: “Devices satistactory to
the engineer, and of such degree of
precision that the reactions applied to
the trusses may be measured with an
error not greater than 1 per cent, shall
be used in the jacking process.” The
proving rings used by the contractors
for establishing the reactions on all three
of these bridges more than met this
specification.
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The earliest use of elastic properties elliptical form, the long axis horizontal. tion, and the “feel” of the vibrations

of materials as load-measuring devices In order, then, to effect accurate meas- in the ring structure.

will probably never be known with cer- urement ot load, it 1s necessary only to On good authority it 1s said that the
tainty. One of the early uses doubtless find a means of measurement of this sensitivity of these indicating devices
was when Captain Eads, about 1870, deflection. 1s such that a change of 1 Ib. at a load
devised a calibrated steel rod, to check 1'his problem has been solved by the of 100,000 Ib. 1s detectible. Guaranteed

the accuracy of two testing machines use of the vibrating reed—a thin spring- accuracies are 1/10 of 1 per cent and
that he had had built. A few years steel strip loaded at the end by a small calibration is made at the National Bu
later A. H. Emery built tor the Na- mass — and a carefully constructed reau of Standards, Washington, D. (.
tional Bureau of Standards a measuring micrometer screw with vernier (Fig. On the average, a deflection of 0.060
device which more nearly approached 2). A disk with rounded central pro- in. is allowed for full load.

the present-day elastic loop. He took jection anvil is mounted on the micro- Rings up to 300,000-1b. capacity have
two steel plates and joined their ends meter screw. The periphery of this been built by the Morehouse Machine
by flexure plates (these are well-known disk 1s divided accurately into 100 (or Co., York, Pa. The Bureau of Stand
features of the testing machines and 200, depending on size) divisions. The ards has three rings of such capacity,
weighing scales built to his designs), to index mark is on the vertical standard, while the Baldwin-Southwark Corp.
and associated companies have five
rings of 200,000-1b. capacity each, A
200,000-1b. ring requires about 22 in.
in vertical height and about 13 in. in
transverse dimension.

This then 1s the instrument—a circu-
lar ring ot high-strength steel, whosc
change 1in diameter under load 1s meas-
ured by means ot a vibrating-reed indi-
cator and a micrometer disk, this change
then being translated into pounds by
_ gy ~ cahibration equation—which has been
V/IBRATING | + 4 adapted to use in weighing the reactions

REED ~~==> MICROMETER of continuous-truss bridges.

b : I ’rDISK_ |

il

Weighing a bascule

The initial use (so far as 1s known)
of these devices in the determination ot
bridge reactions was n April, 1933,
when the unbalance of a 90-it. single-
leaf bascule bridge was determined by
the insertion of two 200,000-1b, ring-w

OV, between the outer end of the leat and
hat the pier upon which 1t rested. This
ab- determination was made for the Amer
cks ican Bridge Co. at the suggestion oi
not David S. Fine, assistant engineer ot
the | | the erecting department. Readings
of Fo _— were taken with the end of the leat at
In ' FIG. 2—TYPICAL PROVING RING, showing vibrating reed and micrometer disk. various heights above the pier and
m- | By turning the disk until it makes contact with the end of the vibrating reed, an un- also l}]’[]grt‘hﬁi\'(‘]}', as the I}I'ifl}.:’t‘ was
al. usually accurate measure of the diameter of the ring is obtained. The difference in lifted and as it was lowered from posi-
. diameter between a no-load reading and a reading under load furnishes a figure : e : _
)0D directly convertible into pounds by means of a calibration equation. tion to position. Counterweight was
er, | added as indicated by the proving-ring
il | form a rectangular structure., with the which is close by but not touching the determinations, and all "-““”“_"“ bal-
n flexure plates vertical. This device was  disk. ance of the bascule leaf was obtained.
an placed so as to cause the load to be In operating one of these proving T : :
- measured to pass along its vertical axis, rings the reed is set in vibration by Weighing continuous bridges
g and deflections were measured micro- pushing it sidewise and releasing. The
od metrically. After the relation between disk is turned (the anvil rising) until The first use of proving rings for
ate load and deflection had been deter- the anvil just contacts the mass on the weighing continuous-truss reactions
rd mined by calibration of the device under end of the vibrating reed. The quality was on the Little Bay Bridge in New
- known loads, it was used to calibrate of contact is judged by one (or all) of Hampshire. This structure consists of
- testing machines and for other similar three criteria: the tone of the vibrat- a channel crossing in a three-span con-
- - purposes. Elliptical or oval elastic ing reed, the time of decay of the vibra- tinuous layout (kig. J), flanked by
n- | lops have been used in foreign coun-
be tries, but it was not until about ten
as vears ago that a circular elastic loop
g; was developed and patented by H. L. ;EEE!_::___
_ Whittemore and the late S. N. Pe- —-WQ\‘“\ ‘k
to trenko, of the Bureau of Standards. 'Al‘ﬂl‘nl"‘l Exp " "‘l"‘“
atl A proving ring is essentially a load- "Prooving ring Prooving ring =~
all weighing device, although 1t uses . Anchor arm . _ Anchor arm
he neither lever-and-poise nor pendulim S=—t—re-——F - 3-—----—-Z - R R s e - X A
ol —common devices for the measure-
€C ment of the attraction of the earth for FIG. 3—-THREE-SPAN continuous-russ bridge with proving rings located so as to
11S measure the reactions at both ends. Outline of Little Bay Bridge is shown. The Cape

4 Mmass. Essenfially: it 1s a -“Pfi"g- and Cod bridges are similar except that the main span is a high arch with the roadway
when loaded axially it assumes a slightly suspended beneath.
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FIG. 4—WEIGHING THE REACTION

on the Little Bay Bridge in New Hampshire.
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%,
S

at one end of a two-span continuous truss
Note that proving rings are set on jacks.

FIG. S—WEIGHING SET-UP on one
reinforced girder installed to provide a jacking reaction and to furnish the means for

transferring the bridge load to the proving rings.

of the Cape Cod bridges, showing special

A rope 1s attached to the proving

ring as a precaution against its falling from the pier.

Il]]'t't‘ ilt'f!hl {russ spdarls on t'i'(ht‘r ﬁil]ﬂ:
two spans of each of these three span
eroups of deck trusses are also con-
tinuous. The principal use of the prov-
g rings was on the main three-span
lavout made up of a 275-ft. center span
and  200-ft. spans. However, 1n
June, 1934, while the bridge was being
Hoods took out part of the
talsework under one of the continuous-
truss sude spans, making 1t advisable to
check the reactions. These reaction
determinations were made with prov-
g rings mounted on hydraulic jacks.
The truss were set at various
elevations, readings were taken and a
curve o1 reactions was plotted. Since
the desired reactions were known from
previous calculations, 1t easy to

ai!]t‘

t'l't‘t‘lt‘{],

shoes

Wads

determine the required elevation at each
pter, and by the use of packing pieces
to bring the trusses to these elevations.

The reaction determinations on the
main three-span continuous truss were
made a few weeks later. In this case
the rings were not placed on the jacks,
as they were during the determination
of the side-span reactions (Fig. 4),
because of inconvenience of manipula-
tion, but instead were set on auxiliary
supports resting directly on the piers.
The truss ends were first jacked high
enough to permit the msertion of the
two rings, each mounted on several
plates of definite thickness (Fig. 1).
The jacks were then exhausted, the
truss ends settling on the rings so that the
entire reaction passed through them, At

that stage the continuous-truss por
of the bridge was supported on pro.
rings at the outer ends of both an
spans, on fixed shoes at one main pier
on rollers at the other main pier.

Deflection readings were then t:
on the proving ring at each cor
Converting these readings into reacti
the four values were compared, and
not in close agreement among themse!
and with the theoretical value, adju
ments 1n the height of the truss sl
were made and the reactions were ag
determined. Telephone communica:
was provided between the observer:
the opposite ends of the span, to assis!
this work.

On this bridge it was found that 1
two trusses did not weigh the same—t]
18, the reactions were not the same on t!
four proving rings. Two engineers wore
reading the rings (one on each pier rea
ing two rings), and the results were 1
known in pounds of load but only i
divisions of deflection, until after th.
completion of the series of reading:
Nevertheless, the evidence from one pic:
corroborated the evidence from the oth
This discrepancy may be due to the pos-
bility that the lengths of the various men
bers in the trusses are not identical, and
that the ends of one truss, in consequence.
may have been at different elevation-
(with respect to the elevations of the
supports at the two middle piers) than the
ends of the other truss.

In using proving rings for weighing
operations, certain preparations and pre-
cautions are required. Not only for
weighing but also for possible future
adjustments of the span ends, jacking
girders should be provided between the
end verticals. At the span ends where the
reactions are to be weighed, these girders
should be designed of sufficient strength to
take care of the reactions with the trusses
supported either on the hydraulic jacks
or on the proving rings. With through
trusses, end floor beams may be used in
place of the jacking girders.

Inasmuch as the final elevation of the
ends of the trusses will probably vary
somewhat from the designed elevations,
provisions have to be made in the design
and specifications to permit the adjust-
ment of the floor construction after the
continuous truss ends are set at the
heights determined upon to give proper
reactions. Finally, if the ends to be
jacked rest upon abutments, the floors,
fence and curbs of the latter should not
be completed until the jacking has been
done ; if other spans adjoin the continu-
ous spans, jacking girders or other
devices should be provided to permit the
adjustment of the heights ot these spans.

Cape Cod Canal bridges

The next use of the proving rings was
on the Cape Cod Canal bridges. These
two structures, located at Bourne and
Sagamore, Mass., are identical so far as
their continuous portions are concerned.
Similar to Fig. 3, except that the center
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span has a much more pronounced
arch, these bridges have a center-span
length of 616 ft. and flanking spans of
396 ft.

The reactions on the Bourne bridge
were determined in October, 1934, and on
the Sagamore bridge in February, 1935.
Due to the magnitude of the pier reac-
tions on these structures (on the order
of 500,000 1b. at each end ), 1t was neces-
sary to weigh one end of the bridge at
a time, since there were only tour 200,-
000-1b. proving rings available. Thus
the operation was somewhat different
than on the Little Bay bridge, where the

FENGINEERING NEWS-RECORD. MArRCH 28. 1935

reactions at both ends were determined
simultaneously.

At Cape Cod the rings were set on a
pier 1n pairs just mside the trusses,
Then, as the truss ends were jacked to
a designated height, the truss ends on
the pier at the other end of the bridge
were elevated correspondingly, although
there was no weighing apparatus at that
end. After a complete determination
on one pier, the four rings were moved
to the other pier, at the opposite end of
the bridge, and the process was re-
peated, the levels on the pier where
determimnation had been made being

Current Research Activities

of the A.S.T.M.

OMMITTEES of the American
Society for Testing Materials are
continually carrying on research
programs, to provide the new informa-
tion upon which future standardization
may be based. This research work 1s re-
viewed annually by the committee on re-
search, and last year’s summary included
114 research projects of which the fol-
lowing are particularly interesting to the
civil engineering and construction field.
Progress reports on many of them will
be presented at the annual meeting of
the society in Detroit, June 24-28.

Committee A-1 is beginning work on
the development of inspection methods
and recommended practices for surface
imperfections in structural steel. It 1s
also assisting in an investigation of the
effect of phosphorus and sulphur in steel
and in a study of the vield point of struc-
tural steel.

Committee A-2 is studying the quality
of wrought iron, with particular em-
phasis on the influence of raw material
and processes of manufacture. The op-
timum amount of manganese 1s being
given special study.

Committee A-3 is studying the cor-
relation of properties of iron castings
and test bars and 1s also investigating
various methods of i1mpact testing of
cast 1ron.

Research projects under Committee
A-5 include atmospheric corrosion tests
of uncoated steel and iron sheets, of gal-
vanized sheets, and of metallic-coated
hardware, structural shapes, tubular
coods, wire and wire products; total-
immersion tests on uncoated sheets; ac-
celerated corrosion tests on metallic-
coated products; and embrittlement
studies of hot-dipped galvanized struc-
tural steel.

Committee C-1 has the tollowing re-
search projects under way : compressive-
strength test of cement mortars; particle
size and specific surface of cement; and
volume change and soundness of port-
land cement.

Committee C-9 has the {following

projects under wayv : studies of designing
and proportioning of concrete, of con-
crete aggregates, ot deleterious sub-
stances 1n concrete, curing, workability,
admixtures, elastic properties, and per-
meability. Conditions affecting the dura-
bility of concrete in structures, methods
of analyzing concrete and of making
field tests for concrete are also being in-
vestigated.

The committee on paint and paint ma-
terials (D-1) 1s making accelerated tests
for protective coatings, studving anti-
corrosive and anti-fouling paints, and
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varied to L'l‘l'l't‘ﬁl){illl] to those }1!'('\':.1‘111-1}.'
attained when the weighimg was beimng
done.

Altogether, this method provides the
bridee engineer tor the hrst time with
a method ot real accuracy tor the
determmation (and variation as de
siredd) of prer reactions on continuous
truss spans. \ hile there 1s no thought
that this method shall lead to an
marked mcrease i the adoption ot con-
HIRUOUS-Iruss ]rl'ill:..:t'-- over other tvpes,
it does provide means of the elimination
of several ot the uncertain variables In
the construction ot this tvpe of bridge.

investigating the phvsical properties of
pamt matenrials.

New methods of testing the soundness
ot lime and the plasticity of hvdrated
lime are being studied by Committee
C-/.

In the field of bituminous materials,
Committee D-4 1s mvestigating methods
of separating cutback asphalts and of
testing bitumimous emulsions. Commit-
tee D-8 15 1investigating accelerated
weathering tests of bituminous roofing
materials and studving tests of bitumi-
nous jomt compounds for sewer pipe.

In the field of timber, Committee D-7
1s giving consideration to methods for
making two tvpes of moisture determina-
tions, the first an accurate method for
I:tlmr:lttl!‘_\' use and the second a method
suthciently accurate and practical for
field use,

=*—v—. TR,

Leakage in Long Pipe Line Found Small
After Two Years’ Service

FTER being in service for two
years the 25-mile 36-in. cast-iron
pipe line from Ashland to Lincoln,
Neb., was tested last fall in accordance
with the contract specifications. The
original test made directly aiter com-
pletion indicated a remarkably tight job,
and the recent test shows that the leak-
age is still far below that specihed as
allowable. The original test made by
the contractor (ENR, April 20, 1933,
p. 487 ) gave an average leakage of 11.18
gal. per day per mile per inch diameter
of pipe. The final test, made in October,
1934, by the city averaged 25.2 in.-gal.

The second test was conducted 1n the
same general manner and with the same
equipment as used by the contractor in
the first test. As the line was purely a

ASHLAND-LINCOLN
LEAKAGE TESTS ON PIPE LINE
(25 miles long, 36-in. diameter)
[eakage in Gal. per 24

Length, Hr. per Mile per Inch
Sect. Ft. Diameter
1932 1934
A, . 51,200 10. 16 17.8
B.. 29.700 15.95 52.2
5 Mgl 31,600 6.02 1.1
D 26.100 14.83 26. 4

R — el e

N IR S S 11.18 25.

o

Fupp]_\' main, there are no cross-connec-
tions and no water leaving the line be-
tween Lincoln and Ashland. The main
was tested 1mn four sections between
valves. The leakage was determined
by measuring the drawdown in the
water level in a large tank trom which
the test water was taken. The hgures
in the accompanving table in both cases
represent the total leakage for the sec-
tion tested, including any leakage from
blowott valves, air-reliet valves and
large valves at each end ot the section.

The specihcations provided that the

leakage should not exceed 100 in.-gal.
during both tests. “Water Works
Practice.” the manual of the American

Water Works Association, sets up a

standard figure ot 200 in.-gal.
In section B of the line (see table)

there were valves which 1t 1s believed
were not closed absolutely tight, 1nas-
much as manipulation of them closed ofl
part of a larger leakage showing during

the preliminary tests.

The original pipe was laid and tests
carried out under the direction ot D. L.
Erickson, city engineer. Abel and

Dobson were the contractors.




