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ESTIMATE ON PIPE (leking and Laying Only)

Reinforced Concrets Pipe

46" - 7.34 (Bowen)
42" - 5,00 (Bent's Bid)
) L 3

38" Wood Stave (Ed Bowen)

50' head at $4.30
100t " " 5,36
150" " G447
200" " " 7,53

30" Wood Stave

50" head at $3.34
J00% = " 4D
150' n " 4.96
200°* @ " 577

24" Tlood Stave

50" head at $2,76
100t ™ w Se37
160* ™ " 4,18
200 ¢ " 5,09

fe

e

...;aw_pma_ P \Q.OJ)

[ 2 L8

-~

Saptemberﬁ,ml'? ENGINEERING

NEWS-RECORD 449

Irrigating Flume Bullt with the Cement-Gun

Self-Supporting Flume w1th 2-In. Walls Built Up on Inmde
Forms—130 Linear Feet per 8-Hour Shift

of 4 x 6-ft. flume which will convey the h‘igh level

water-supply for the Lindsay-Strathmore' irriga-
tion district in the San Joaquin Valley of California. The
route follows along a side hill which has an average
slope of 16°, and it was found possible to locate the
flume for the most part on bench cut. Before selecting
the design to be adopted, experiments were made ‘with
full-size sections. As a result of these it was decided
to build a cement mortar flume with 2-in. walls, rein-
forced by wire longitudinal strips of wire mesh.

The walls were topped with beams which are con-
nected at 8-ft. intervals by transverse struts consisting
of %-in. square rods incased in 2 x 2-in. concrete blocks
for protection against rust. These struts were cast in
a yard and delivered ready for putting in place, But
the longitudinal beams were cast in place by hand, usmg
forms braced from the outside.

CONSTRUCTION is now under way on a G-m:le line

PROPER LAP IN REINFORCING IMPORTANT

The side walls are reinforced with No. 6 woven wire "
-mesh with 4-in. spacing both ways.

The upper edge
of the reinforcing in the side walls is bent around the
3-in. bars which reinforce the longitudinal beam 4 in.
deep and 6 in. wide. The floors, which are 2} in.
thick on solid cut, are reinforced with No. 12 woven
wire mesh with 6 x 9-in. spacing. This reinforcing is
laced to the side reinforcing with No. 10 wire. The
reinforcing mesh comes in rolls 5 ft. wide, which allows
enough for attaching to the beam reinforcing on top
and lapping the floor reinforcing at the bottom.

At the beginning of the work, sand, cement and lime
were placed in piles 100 ft. apart along the flume line.
It was soon found, however, that by spacing the mate-
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Skh Elevation of Bench Flume

(3 Bars, 8% toC, ko

e

Elevation of Flume on Filled Ground
} . DESIGN BASED ON TESTS OF FULL-SIZED EXPERIMENTAL SECTIONS

rials at 50-ft. intervals the capacity of the plant was
increased 15%, and this spacing was thereafter used.
Materials were delivered to the work by two 5-ton
motor trucks operating on the bench ahead of the flume.
The use of the bench as a roadway was considered an
advantage in helping to pack down the fills.

THE CEMENT-GUN TRAIN

The cement-gun was found to operate most eco-
nomically when within 50 ft. of the point of apphcatmn
To keep it within this range, a narrow-gage track was
laid parallel to the flume and just below it, and the
gun is moved along this track. Two trailers were
attached to the truck on which the gun was mounted
The one next the gun carries a 4 x 6-ft. box, 1 ft. deep.
and is equipped with an inclined screen, while the rear
truck serves as a measuring box into which cement,
sand and lime are placed in proper proportions, mixed
dry and shoveled through the screen into the forward
box. From the forward box it is shoveled into the
gun hopper as required. The mix consists of one part
cement plus 10% hydrated lime and 43 parts of coarse
sand.

A compact type of gas-engine-driven air compressor
supplied by the cement-gun manufacturers provides air
at 45-1b. pressure for operating the gun. This equip-
ment is kept on the bench ahead of the flume, and a
2-in. pipe parallels the flume with taps every 100 ft.
With this equipment the operators claim that about
269 additional capacity is secured through operating
an additional nozzle so that throughout the work only
one nozzle has been served by the gun. Water for the
gun is supplied from a 2 x 3-in. double cylinder pump
driven by gas engine and attached to the gun train. It

. Section C-C
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ROUTE FOLLOWS A HILLSIDE

was found that the two rubber nozzles, one at the dis-
charge end of the hose and one between the gun and the
hose, required replacement after about every 300 cu.yd.
of material.

Woop ForMS USED REPEATEDLY

In starting a new section of the work the wood forms
for the walls are first set up, and the reinforcing is
attached to them. Inside forms only are used and are
made up in 8-ft. sections from 1-in. tongue and groove
flooring, well studded and braced. A wood block is used
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ONLY INSIDE FORMS ARE USED

to keep the forms the required distance above the grades.
The forms are kept well oiled and after having built
1% miles of flume were still in good shape. About 500
lin.ft. of forms are in use, and the cost of repairing
these on the first 13 miles of flume was $28. Six
standard curves are used, these being of 25-, 50-, 100-,
150-, 200-, 250-ft. radii respectively. The forms for these
curves are made up of light steel plate fastened over
2 wood framework. In the use of these steel forms
it is notable that considerable difficulty was experienced
in making the cement adhere to the steel surface, enough
to prevent “overhang.”

The reinforcement in the walls is placed 11 in. from
the inner face of the flume. This spacing is maintained
by 11 x 3-in. bars placed between the form and the
reinforcing wire, which are removed when the con-
crete is shot up to this depth. The side walls are shot
first and immediately followed by the beam, which is
poured by hand into a form clamped to the wall form.
Material for this beam is provided by mixing the re-
bound or wastage from' the side walls with 833% of
cement. This rebound is caught on canvas previously
placed along the bottom of the wall form. The forms
are left on 24 hours and, finally, after their removal,
the floor slab is shot with the gun. ~

FinisgEp FLUuME KEPT FULL

Near the upper end of the flume, water from wells
is pumped into it and allowed to flow down to a bulk-
head near the point where work is under way. The
flume is bulkheaded at close intervals with a light
wooden bulkhead faced with gunite, so that the mortar
is kept wet during the setting period and water is
always at hand for the gun and for hosing exposed
surfaces. Permanent radial breast gates are provided
at approximately one-mile intervals, so that after the
flume is in operation its contents can be conserved in
case of a shutdown. These were not made automatic,
as it was not believed that this additional expense was
warranted.

. On the completion of a section of the flume a bulk-
head is placed at the downstream end and a hole cut in
the bulkhead of the preceding day’s work to admit the
water. Previous to this, immediately after the side
walls are constructed, burlap is hung over the walls

and is sprinkled with a hose during the day time until

this section of the flume is completed and the water
admitted. With this procedure the curing has been
effected without developing any cracks whatever. :

To reduce the likelihood of cracks caused by settling,
the thickness of the bottom slab is in?reaaed to 8 in.' §
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over fllls and the reinforcement is here made the same
size as that used in the walls, The fills, however, are
not over 10 ft. in height and average about 6 ft. They
were placed about 8 months ahead of flume construction

- and before the rainy season was over, Specifications

called for wetting and tamping in thin layers. How-
ever, on those fills which showed considerable settlement,
the flume was supported on three longitudinal beams
running down to solid material, Culverts were placed
for all watercourses, and cross drains of 6-in. sewer
tile were put under the flume at 400-ft. intervals to
take care of all drainage from above the bench.

" The gun crews work 8 hours per day, the crews
usually being made up as follows: One gun operator;

"1 nozzleman; 1 nozzleman assistant; 1 compressor

operator; 1 laborer shoveling sand, etc.; 2 laborers

CREW PLACED 130 LIN.FT. PER SHIFT

screening; 4 laborers mixing and turning material;

10 laborers finishing grade and wrecking forms; 4
-men placing steel; 3 men setting forms.

This crew can. place about 130 lin.ft. of flume, or
147 cu.yd., per 8-hour day. The side walls are shot

. in two layers. The first layer, which comes up to and
“‘covers the reinforcement, is 1} in. thick; and after this
: has set for 20 min., the final outside layer of #-in.
 thickness is applied. In shooting these walls it is found
- that the rebound which collects on the canvas strips at
- their base amounts to about 109 of the material which
. adheres to the forms. In remixing this rebound for use
. in the longitudinal beams it is considered as inert sand,
. although doubtless it has a certain per cent. of cement
‘ content. The crew which remixes this rebound follows
- the gun crew immediately, so that there is no time for
~ initial set to have taken place between the two opera-

tions.

The flume was designed and constructed under the
supervision of Stephen E. Kieffer, M, Am. Soc. C. E,,
consulting engineer, of San Francisco. The contract

“for the __iyork is held by James Kennedy, of Los Angeles.

Harlem River Draw Is 389 Ft. Long

The swing bridge of the New York Central Railroad
across the Harlem River, which was repaired ‘by the
unusual pin bushing method described in our issue of

~ "Aug. 9, has a swing span 389 ft. long, instead of 310,
. a8 by error marked on the drawing shown on p. 245.

Well Yields Different Water After
Being Sealed a Year

Peculiar Phenomenon in 'Saratoga Springs District—
Change from Soda to Salt Water with
Burst Upon Pumping

BY CHARLES G. ANTHONY
Chlef Engineer, State Reservation, Baratoga Springs, N. Y.
MONG the many interesting natural phenomena
observed in the series of studies in the mineral
water basin of Saratoga Springs conducted during the
last few years, the following changes in the character
of the yield of a deep well within a year after it was
drilled may be noted. :

In 1914 a 6-in. drill hole was sunk to a depth of
420 ft. at Saratoga Springs for purposes of experiment
and observation. The drill passed through a heavy de-
posit of drift and Hudson River shales and terminated
in limestone. The well was dry for 150 ft. Below this
depth an abundance of water was found.

As soon as the shales were penetrated, a strong
odor of sulphuretted hydrogen gas became apparent. A
few hours after the appearance of water in the hole, the
water bubbled and effervesced as do all the Saratoga
mineral waters. The other springs and wells in this
basin show large quantities of CO, gas with now and
then a trace of sulphuretted hydrogen, while the ex
perimental bore showed large quantities of sulphuretted
hydrogen and just a trace of CO, gas.

When a vessel was filled with the thick muck brought
up by the sand bucket, the mass exhibited a curious be-
havior, rising and flowing over the edges of the vessel
like batter until a large collection of gas that had
formed in the interior of the mass came to the surface
and passed off into the atmosphere. The contents of the
vessel then seemed to collapse and sink to about one-

|
|
|
1
|

A BIX-INCH STREAM OF FROTHY WATER SPOUTED TO
THE TOPS OF THE NEIGHBORING PINES
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half of its original volume. At short intervals this
mass would again overflow the vessel until it was prac-
tically empty. The chemist found the gases thus given
off to be mainly sulphuretted hydrogen with a small
admixture of hydro-carbon gases.

After reaching a depth of 420 ft. the well was thor-
oughly sand bucketed and pumped until a clear, spark-
ling sample was obtained. The result of an analysis
was a complete surprise, for the water had very few
of the characteristics of the Saratoga waters. The
water was quite devoid of chloride of sodium but carried
a very large amount of sodium bicarbonate. All of the
other springs show sodium chloride ranging from a
minimum of 2091 to a maximum of 10,646 p.p.m., yet
not a trace could be found in this water.

The well was pumped to capacity (10 gal. per min.)
for a few days, then closed by means of a cap placed
at the top of the 6-in. casing.

ANALYSIS UNCHANGED AT FIRST

A yvear later the well was opened, a deep-well pump
installed and by means of rubber seals the well was
pumped in successive 20-ft. sections. Yields from 0 to
10 gal. per min. were found, but a complete analysis
showed the water to be the same as that analyzed the
year before.

On the eighth day after pumping started the well
belched forth great quantities of CO, gas, the tubing
and seals were thrown high in the air and were shortly
followed by a 6-in. stream of frothy water that spouted
over the tops of the neighboring pine trees. A separa-
tor was installed and careful measurement showed a
ratio of 120 volumes of gas to 1 volume of water. An
~nalysis c¢f this water showed that the mineralization
had acrbled and that the water then contained 5707
p.pa. of sodium chloride and no sodium bicarbonate.
The total mineral contents at this time were 10,419
p.p.m., against 6533 a year before.

States Spend $33,087,410 for Roads

Out of a total outlay of $85,099,088 for permanent
«improvements by the 48 states of the Union within the
vear, 333,087,410 went for the construction of new
roads and the permanent improvement of existing high-
ways. The figures given are from a report on the “Fi-
nancial Statistics of States, 1916,” compiled under the
direction of Starke M. Grogan, chief statistician for
statistics of states and cities, which will be published
by S. L. Rogers, U. S. Bureau of the Census, Washing-
ton, D. C. More than half of the road outlays covered
by the total given were made in two states, New York
having spent $10,742913 and California $7,706,376.
Maryland expended $3,563,697. The circular issued by
the Bureau of the Census says further: “Only 21
states—>Maine, New Hampshire, Massachusetts, Rhode
Island, Connecticut, New York, New Jersey, Pennsyl-
vania, Ohio, Michigan, Minnesota, Maryland, Louisiana,
Montana, Idaho, New Mexico, Arizona, Utah, Wash-
ington, Oregon and California—expended money direct-
ly on the construction and improvement of roads dur-
ing the fiscal year, but a number of the other states ap-
portioned sums to counties, municipalities, etec., which

were spent in the construction and improvement of
roads.”

Los Angeles Sets Large Velocity
Meter in Open Conduit

Costing $800, It Registers on Less Than One Second-
Foot, Showing an Efficiency Greater
Than 98 Per Cent.

By J. E. PHILLIPS

Engineering Department, Bureau of Water-Worka and Supply,
Clty of Los Angeles

HE NECESSITY for some means of accurately

measuring and recording the daily amount of wa-
ter supplied to the City of Los Angeles, Calif., through
the several main trunk lines led to the construction
and installation of a large meter at the south portal of
Franklin tunnel where the aqueduct supply enters the
Upper Franklin reservoir. It was designed by William
Mulholland, chief engineer of the Los Angeles :City
Water Department, and built and installed under the
supervision of Fred J. Fischer, chief mechanical engz-
neer,

The meter operates on much the same principle as the
so-called velocity-crest meters, its size and the results
obtained with it being the main features of interest. It
was placed in an uncovered, concrete-lined conduit, at
which point the quantity of water at present passing
varies from 10 to 50 or more sec.-ft. The value of the
meter as a measuring device depended upon whether or
not, between the above limits, a constant quantity of
water would pass the meter per revolution of the pro-
peller wheels. The results obtained with the one in-
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