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Foundations Get Under Way

on New Orleans Bridge

Special open caissons, to be sunk 180 ft. through 90 ft. of
water by the sand-island method, have closely spaced wells
in the concrete walls that provide access to the cutting edges
—Willow mattresses sunk at each pier to prevent scour

HE foundation contractor on the

I combined railway and highway

bridge over the Mississippt River,
10 miles above the “old city” section of
New Orleans, has initiated his work by
weaving and sinking large willow mat-
tresses over each ot the river pier loca-
tions. 1hese mattresses, four of which
are now finished, are required to prevent
scour as the caissons are being sunk.
That such scour 1s a distinct possibility
was revealed during the taking of test
cores, when holes 12 to 14 {t. deep oc-
curred around the 4-in. drill casings.
Under normal conditions the river cur-
rent has a velocity of 4 miles per hour.
With the mat work completed, caisson
work will be started. The deepest of
these foundations will be sunk 180 f{t.
below mean gulf level, or about 195 ft.
below the maximum working stage. It
1s planned to do this work without re-
sorting to compressed air, as four of the
caissons will be sunk far below limits for
pneumatic work, and unusual open-bot-
tom caissons have been designed for the
purpose.

The New Orleans bridge is being built
jointly by the Public Belt Railroad Com-
mission and the state of Louisiana at an
approximate cost of $13,000,000, loaned
by the Reconstruction Finance Corpora-
tion. Upon completion the bridge will
be used by the Southern Pacific Railroad
in addition to the Public Belt Railroad
and the main state highway into New
Orleans from the northwest. The bridge
and approaches have a total length of
23,000 ft., the river crossing being a
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cantilever structure with a 790-it.
span and 3530-it. anchor arms,
mainder of the main bridge
ture consists of a 530-ft. through span
and four deck-truss spans varving 1n
length from 333 to 269 it. This span
arrangement was made necessary to meet
navigation requirements. |he long via-
ducts will have tower spans of 45 {t. and
intermediate spans varying n length
from about 69 to 82 ft.

A vertical clearance of 135 ft. above
mean high water 1s provided for the
main bridge structure. 1he approach
structures will be constructed with the
raillroad decks on descending grades ot
1.25 per cent. The vehicle roadway,
however, will descend on a 4 per cent
grade. There are two of these vehicle
roadways, each 18 f{t. wide, supported
outside the through trusses on cantilever
extensions of the floor beams. On the
approaches the roadways are supported
on brackets cantilevered from the vertical
members of the deck-truss spans and
from the columns of the viaduct towers.

Foundation design

Nine piers will support the main

bridge, two on pile foundations on the

river side of the east levee, which i1s a
“making” bank, one on piles behind the

Fig. 1—=The main river crossing of the
Mississippi River bridge at New Orleans
will consist of a through cantilever struc-
ture. With approaches, the bridge will be
more than 4 miles long. Willow marttresses
have been sunk over each pier site to

eliminate scour during caisson-sinking.
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paratively shallow water near the
bank, tour caissons in the deeper portion
ot the river and one caisson behind the
levee on the west bank. Anv future
shitting ot the river channel would prob-
ably be toward the west, which 1s a “cut-
ting” bank, and this accounts for the use
of a caisson mstead of a pile foundation
behind the west levee.

The caissons planned for the bridge
are of unusual design and will be open-
dredged to the unprecedented depth of
180 1t. below gult level. Until recently
the deepest caisson was at Hawkesbury,
Austraha, open dredged to a total depth
Uf lfi.: 1.t. lit'lia\‘.‘ water 11*\1']. l)lll'iﬂu _I!IIH'
of this vear a caisson for the Atchafalava
River bridge at Morgan City, La., was
sunk 176.5 {t., and one of the Trans-Bay
Bridge piers at San Francisco will go
down 220 f{t,

The main caissons must be dredged
through the semifluid silt forming the
river bottom, and then through alternate
layvers of sand, clay and gumbo, finally
landing on a compacted sand. In the de-
sign of the caissons two opposing factors
required consideration: first, the un-
precedented depth to which they must be
sunk (through material that may offer
great {rictional resistance) requires a
maximum weight during sinking; sec-
ond, because of limitations in expected
long-time settlement of the piers under
load the maximum soil pressure on the
compact sand at El. —1/0 was established
at about 7 tons per square foot., or
shightly under 3.8 tons per square foot in
excess of natural soil pressure. This
second requirement will be met by leav-
ing the dredge wells of the caissons filled
only with water from the level of the
tremie base seals to the tops of the cais-
sons proper at El. —35.

Ccast

The bottoms of

the caissons are to be supported on tremie

concrete seals 19 to 21 ft. thick, which
transmit the soil pressures into the sev-

eral bearing walls of the caissons, the

walls themselves being heavily

reimn-

forced to resist direct bearing pressures

and arch action that may occur against
the exterior walls.

Timber cofferdams extending from the
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main caissons at Fl. —35 to El. 415

will permit unwatering to El. —35, so

that the distributing blocks and pier

shafts may be constructed in the dry.

The dredge wells that will not be covered

by the concrete distributing blocks will

be provided with heavy timber covers

securely locked in place to prevent them
becoming filled with silt and thereby in-
creasing the weight on the soil.

An unusual feature of the caisson de-
sign is the provision, in all exterior and
interior concrete walls, for vertical tubes,

closely spaced, which will provide access

to the cutting edges for jetting, drilling

~High water +/8
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constructed in the dry on top of the sand
fill, and when a suitable height of con-
crete is placed and sufficiently cured the
dredging operations will be started. The
caisson will be alternately dredged and
built upward until it reaches the required
depth. After the cutting edge of each
caisson has penetrated some distance be-
low the river bottom, it is planned to re-
move the sand island and re-use it at the
site of another pier.

This method of pier construction 1is
similar to that used for the piers of the
Suisun Bay Bridge of the Southern Pa-
cific Railroad Co., which were con-

structed by this same contractor ( [\
Jan. 30, 1930, p. 174). Certain featu:
of the sand-island method have Lo
patented by M. F. Clements, of St. ;,
Minn.,, who i1s consulting engineer
the contractor.

Mattress-sinking

The work on the main bridge found
tions, due to the velocity of the curren:
the depth of the river and the unstall.
nature of the riverbed encounterc
promises to be difficult and exacting., B
fore the caissons can be sunk, woven w:!
low mattresses must be placed to prever:
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Caisson After Being Sunk Through
Artificial Sand Island

Fig. 2—Special concrete caissons will be
sunk through artificial sand islands for the
river piers. Note the wells in the walls
of the caisson that provide access to the
cutting edges for drilling, jetting and re-
moval of obstructions such as logs.

or cutting away obstructions encountered
during sinking. Soil borings made pre-
vious to the design, as well as borings
made recently by the foundation contrac-
tor at the sites of the several piers, indi-
cate sunken logs occurring at various
depths trom the river bottom down to
.l —200. This, with the fact that cer-
tain ot the clay strata are unusually
tough, dictated the use of the vertical
tubes 1n the caisson walls.

The original design contemplated
Hoating caissons that would be sunk to
the river bottom, then cut through the
mattress and 1lpt‘ll-{ll’vtl;.:'t't.| to the re-
quired depths. The toundation contrac-
tor, however, adopted the sand-island
method. A continuous steel-plate shell,
of a chiameter large enough to surround
the caisson with several teet ot clearance
at the corners, will be sunk onto the pre-
viously placed willow mattress. The
shell will then cut through the mattress
and be allowed to sink several feet into
the soft material of the r:ver bottom. The
circular section of mattress within the
area of the shell will be removed, and
the inclosed area will be filled with sand
approximately to water level. The
remntorced-concrete caisson will then be
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ccour. These mats for the four piers in
the deeper portion of the riverbed, where
the full effect of the current is felt, are
250x450 ft. in plan, the longest dimen-
sion being up- and downstream. The
mattress for the eastern shore pier, which
is less exposed, 1s 250x350 {t. in plan.

Mat-weaving has followed practice
that has been well standardized in flood-
control work on the Mississippi River.
The weaving barge i1s equipped with in-
clined ways on which the mats are as-
sembled from willow branches trans-
ferred from a supply barge. As the
weaving progresses the barges are moved
downstream and the mats are allowed to
float on the surface. Fig. 3, left, shows
the start of the mattress weaving ; a sec-
tion 20 ft. long and the full width of the
mat (250 ft.) has been completed and 1s
being wired up preparatory to launch-
ing. Fig, 3, right, shows the same mat-
tress almost completed, with the weaving
ways in the backzround.

After completion, the mattresses are
uniformly ballasted with sandstone and
lowered from the barges by manila lines
connecting the upstream headers of the
mats to timber heads set about 10 ft. apart
on the barges. The upstream end is low-
ered to the bottom first so that the cur-
rent will assist rather than hinder the
work. After the mats are on the river
bottom, additional ballast 1s dropped
irom barges moving slowly over the mat
area. Experiments were carried out
using captive weights dropped from the
barges, to see how far the current would
carry them downstream. The stone
barges are kept above this point so that
all ballast will land on the mats.

Three permanent anchors are placed
upstream 600 ft. from the edge of each
mattress. Steel cables from these anchors
run through the entire length of the mat-
tress and are attached to the downstream
headers. Buoys .attached to the four
corners of the mats mark their location.

Four triangulation stations, two on
either side of the river, are used in de-
termining the accurate location of all
mats and piers. Attendants at these sta-
tions, by means of visual signals and
whistles, notify the tug captains and en-
gineers on the barges when they are in
proper location for the performance of
their particular tasks.

Modjeski, Masters & Chase are design-
ing and supervising engineers for the

o
B

Fig. 3—The weaving of a willow mattress

on inclined ways mounted on a barge is

shown in the left view. As the mat is

completed it is allowed to slide into the

water, as shown at the right. The mats are

sunk by weighting with stone, beginning at
the upstream end.

entire work, and Moran & Proctor are
their consultants on the foundations.
Siems-Helmers, Inc., St. Paul, has the
$3,083,185 contract for the main sub-
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structure, and Bilhorn, Bowers & Peters,
St. Louis, are subcontractors on the mat-
ress work. MacDonald Engineering Co.
1s contractor on the approach substruc-
ture. The American Bridge Co. has the
$2,618,6/0 contract for the main super-
structure, and McClintic-Marshall Corp.
has the $3,226,789 contract for the ap-
proach superstructure. (. Glennon Mei-
ville 1s engineer 1n charge of construction.

Length of Pavement Required for a

Car to Pass a Truck of Maximum Length

By J. N. Arnold

Instructor., Engineering Drawing,
Purdue U niversity,
Lajayetie, Ind.

ECAUSE of recent legislation in a

number of states limiting the over-
all length of trucks and trailers per-
mitted on the highways, the length of
clear pavement required for cars to
pass trucks of maximum length i1s 1m-
portant in determining locations of
highway markers at curves and on hills
where the road 1s visible for only a
limited distance.

Chart for computing length of pavement
required to pass a truck,

Lm
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Q - Axis

35

40

45

S, Speed of Slower

S5

The accompanying chart may be used
to solve for the length of clear pavement
required when the speeds of both the
car and the truck are known. An ex-
ample illustrates its use:

S, = speed of truck = 30 miles per hour.
S, = speed of car = 40 miles per hour.

The length of pavement required to
gain 350 ft. (150 ft. behind to 150 ft.
ahead of a 50-ft. truck) is found by
drawing a straight line from 30 on the
S, scale through 40 on the S, scale to
the 0 axis. Through the point thus
located draw a straight line across the

L scale to 350 on the D scale and read
L = 1,400 f{t.
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Pier Sinking
Through Sand Islands

at New Orleans

ENGINEERING NEWS-RECORD

New York

May 10, 1934

Four piers in the Mississippi River will have footings 170 ft. below
low-water level—Pier caissons built on artificial sand islands are
being sunk by dredging in open wells without use of compressed air

INKING the pier foundations of
the Mississippt River Bridge at
New Orleans to a stable bearing at

depths down to 170 ft. below low water
through artificial sand islands 1s prov-

ng to be an eminently successiul
method of attacking a dithcult job. At
the time this is written caissons for
two piers in the river channel (Piers 2
and 3, Fig. 2) have been sunk to
El. —170, and the caissons have been
sealed; the sand 1island for a third
(Pier 1) has been completed, and sink-
ing of the concrete caisson has started
and at the fourth pier work on the sand
island 1s under way, the protective ntat
on the river bottom having been sunk
some months ago as part of the general
operations. of sinking mats to protect
the bottom from scour at each of the
main river piers.

"The bridge 1s to cross the Mississippi
River about 6 miles west of the central
business district of New Orleans (the
river running in a general west-to-east
direction past the city) and about 3
miles beyond the city limits on the Jet-
ferson Highway. It is being built
jointly by the state of Louisiana and the
Public Belt Railroad Commission at a
cost estimated at $13,000,000. Financ-

ing was made possible by an RFC loan.

Upon completion, the bridge will be
used jointly by the Public Belt R.R.

and the railroads entering New Orleans
irom the West and by the state lngh-

way department.

Because ot the low level of land on
both sides of the river and the high
clearance over the river required by
the War Department (135 it. above
high water over a J00-ft. channel
width ), the bridge and approaches have
a total length ot 23,000 ft. The man
river crossing has a total length of
3,925 ft. and 1s made up of a main
/90-ft. cantilever span with 3530-ft.
anchor arms, one 531-it. through-truss
and four deck trusses of 333 to 269 fit.,
as shown in Fig. 2. Grades on the
four main through-spans of the bridge
for both railway tracks and highway
decks will be 1.25 per cent up to a verti-
cal curve on the cantilever span, but
on four deck trusses of the river cross-
ing and on the approach viaducts the
two 18-ft. highway decks, carried as
cantilevers on each side of the trusses
and viaduct towers, have their grades
increased to 4 per cent. The railroad

grade 1s 1.25 throughout. The railway
deck 1s to be of creosoted timber, en-
tirelv covered with galvanized sheets
of copper-bearing steel as a precaution

against fire from sparks.

Most of the concrete highway deck of
the north approach has been placed, and
laving of the railwav deck was about

FIG. 1—ARTIFICIAL SAND ISLANDS are
used to facilitate construction of the piers
of the New Orleans Bridge. The islands
for four piers, Nos. 1, 2, 3 and S, reading
from the bottom, are shown in this airplane
picture. Construction of the island for Pier
4 has been begun since this picture was
taken. At the lower edge of the picture is
excavation for a viaduct tower footing, and
above i1t, adjoining the road, is Pier A.
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halt completed by the middle of March.

Pier foundations

Interest in the foundation work
centers in the piers for the main river
crossing. The wviaduct toundations are
of normal construction, spread footings
of concrete carried on wood piles.
Three ot the piers at the north end ot
the main river crossing also are on
aprea(l footings carried on piles, as that
1s a “"making” bank with no risk of
scour. On the other hand, the south
pier (Pier A), while behind the levee,
has a caisson foundation carried to
El. —115 because that 1s a “cutting”
bank with possible danger of scour
through a shift in the river channel.

The following description of the
pier-caisson simking operations applies
to Piers 1, 2, 3 and 4, as numbered 1
Fig. 2. The method emploved is similar
to that used by the present contractor
in sinking the piers of the Suisun Bay
Bridge in Califorma (ENR, Jan. 30,
1930, p. 174). It consists of forming
an artificial sand 1sland at the pier site
through which the pier caisson 1s sunk
bv open-dredging. Certain features of
the method are covered by patents held

| Matlress |

l¢..2¢ J
L__z_a_.i_l

FIG. 2-—MAIN RIVER CROSSING of the

combined railway and highway bridge

across the Mississippi River above New
Orleans.

by Nick F. Helmers
Clements, St. Paul.

No sand 1sland was required in sink-
ing the caisson for Pier A as it 1s on
dry land; the caisson tor Pier 5 was
sunk through an artificial sand island,
as 1n the case at Piers 1 to 4; but since
it 1s 1 shallow water, the i1sland was
formed within a ring of vertical steel
sheetpiling instead of in a special steel
shell as in the other four piers: other-
wise the procedure was identical with
that to be described.

The river bottom 1s composed of
layers of silt, sand, clay, or mixtures of
all three to unknown depths. Near the
surface the material 1s highly unstable
and easily eroded. Because of this lat-
ter condition, willow mattresses 250 ft.

and M. F.

FIG. 3—=TWO STAGES in the sand-island
construction are here shown. At the left
are the derrick frames for lowering and
raising the sand-island shell in place on the
falsework. In this stage floating derricks
are employed. At the right, after the shell
has been sunk, two large revolving derricks
are set up on the falsework to place the
sand fill, dredge out the caisson and remove
the sand fill after the caisson has been sunk
and sealed.
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wide and of varying lengths up to 50
ft. parallel to the direction of rive
flow were woven and sunk with ripra
at the site of each of the five piers
the river (ENR, Aug. 17, 1933, p. 190)
and within the area so protected again-
scour each pier 1s being built.

Upon completion of the mattress, :
ring of falsework consisting of pil
bents 1s constructed around the pier sitc
the inclosed circle hm*ing a diameter o
121 ft. at Piers 1 and 2, and of 111 1
at Piers 3 and 4. Piles of Oregon
ranging in lengths up to 135 ft. and
driven to a penetration of about 25 fi
are used for this falsework.

Erection of the circular steel shell for
the sand island 1s then begun within the
falsework, each ring ot the shell being
made up of twelve curved sections. The
lower steel ring is 5 ft. high, the nex:
two are 23 ft. high, and the remainder
are 10 ft. high. Shell thicknesses range
from 3 in. up, depending upon the ver
tical position of the ring in the finished
shell.

The 23-ft. high rings are emploved
near the lower edge to permit salvag
ing the largest possible amount of the
shell upon completion of the operation
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The steel shell, to a height of 30 ft..
is assembled on short needle beams
along the mmner face of the falsework,
using either a floating derrick or der-
ricks set upon the falsework. Upon
completion of the 30-ft. section, twelve
hoist frames are set up around the inner
edge of the falsework, as shown in
Fig. 3; and after the weight of the shell
has been transterred to the hoists, the
supports are withdrawn and the shell
lowered 30 ft. When in lowered posi-
tion, the shell weight again is trans-
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terred to needle beams at the deck level,
and another 30 f{t. section 1s erected.
1T'his process 1s continued until the steel
shell 1s seated on the mattress on the
bottom and extends to a safe distance
above water level. The hoist towers
then are taken down to clear the deck
of the falsework for subsequent opera-
tions. At Piers 1 and 2 the shell so
built was 100 ft. high, and at 3 and 4
it was 70 ft. high.

Although the operating scheme 1s
varied somewhat to suit special condi-
tions at each pier, the general plan calls
for largely seli-contained operations at
each pier. For this purpose two large
revolving derricks are mounted on op-
posite sides of the falsework ring on
extensions of the falsework that roughly
correspond to the corners ot the square
mnclosing the ring. At a third corner
there 1s a boiler plant supplving steam
for operations requiring it. For use
at the two larger piers, Nos. 1 and 2,
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t}lt' l‘(‘\'ﬁl\'iﬂi{ lIt*TTiCL Woere -]‘+t'fi;1”}‘
built 1In order to mecc the conditions
created by the great size¢ and depth ot
the excavation. Thev have 100-it.
booms and a lifting capacity of 12 tons
at 85-ft. radius. Thev are equipped
with check lines to keep the dredge
buckets tfrom spimmning in the long lift
irom the bottom of the excavation.
The airplane view of the river cross-
ing.:' (ll:‘.{ 1) shows the steel shell ]u'it‘l:_;
assembled tor Pier 1 (first river pier
in the foreground), concrete caissons

. ‘;"L‘

.

Half Section A-A

FIG. 4—CAISSONS for the larger
piers are 65x102 ft. in plan. The
pier i1s built on a distributing
block, indicated in outline, that
rests on top of the cross-walls.
The dredge wells are left open

j above the level of the tremie-
— concrete seal to reduce the weight
Details of
the piers are shown in Fig. 7.

under construction at Piers 2 and J,
and Pier 5 under construction in shal-
low water near the far shore. On the
shore i1s the rectangular excavation for
Pier B, a pier carried on piles. Work
on Pier 4 had not started when this
picture was taken. The general shape
of the timber falsework at the other
piers 1s clearly shown.

Following the sinking of the steel
shell, the mattress within the shell 1s
cut and pulled out, a pile hammer being
emploved to actuate the heavy chisel
used tq cut around the inner edge of
the shell. With the mat out, filling’ the
shell with sand 1s begun and 1s con-
tinued until the surtface 1s above water
level. The amount of settlement ot the
ring during the filling operation 1s sur-
prisingly small, being only about 5 ft.
at the deeper piers.

Sand for the filling is dredged a short
distance up the river near the Southern
Pacific Railway ferry slip at a point

JEHN" rei>4'3
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where the T'Iti]u':i}' company finds 1
HECesSsary to t]t'u]:..iv t‘lIl"!'tllII}.' 1O 1mam
tain a channel. It 1s brought down to
the bridge i barges, and the two des
1'it‘1~;-~ (1 I]lt‘ ]rit']' I.lt]w‘uw‘l'lx, n‘;u‘t'.'lIHl:_:
3-vd. buckets, place 1t within the

On the 1sland tormed  carsson
sinking 1s carried forward by dredging
through wells i the caisson, the caisson
walls bemg built up as it sinks.  De-
tarls ot a typical caisson are shown n
Figs, 4 and 5. Except tor the tem-
porary top, which 1s ot timber, 1t 15 a

_hib"‘,t"TI!
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Half Top View

cellular structure ot remtorced concrete,
with walls generally vertical except tor
kt'}'u':l}‘a to increase the hold of the
tremie concrete in the seal, an offset
near the bottom ot the outside wall to
reduce skin iriction, and an outward
batter near the top of the cross-walls to
increase the bearmmg ot the distributing
block under the pier proper.

Shding steel forms are used in the
construction of the concrete caissons, a
:-pt‘L‘i£1| W t'{l;.ft'-nh:ipt'fl section Ilt‘iﬂ;{ M-
cluded to provide for the batter of the
upper part ot the cross-walls. FEach
set of torms will have been used 28
times when the job 1s complete. The
caissons are built up in 10-ft. hiits,

From the sections through the cais-
son shown in Fig. 4 1t will be noted
that 8-in.-diameter wells are formed
into the concrete in both the outer walls
and i the cross-walls to tacihitate cut-
ting obstructions from under the walls.
In the sinking operations carried on to
date these wells have not heen needed.
Set in the outer walls are 8-in.-diameter
jet pipes leading to outlets near the cut-
ting edge. These were included in the
design as a precaution against skin
iriction overcoming the weight of the
caisson, the contractor being required
to equip a high-pressure pumping plant
to supply water to them it needed. To
date, this precautionary measure has
not vet been brought into plav, but the
centractor has made good use of the
high-pressure pumping plant in the
sand-dredging operations,
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Dredging within the well 1s be-
oun as soon as the caisson has

- . Qe Moar Gulf
reached a height of 20 ft. (two lifts  /ever 00
of the shiding forms) and 1s carrited — =
forward until the predetermined
depth 1s reached. In this work care
1s exercised . mamtaimning the £/ =35

water level within the caisson as
close as possible to that ot the river,
thus minmmizing the risk involved 1n
building up hvdrostatic pressure
that might cause blows through the
unstable river-bottom material.

So far, no unusual dithculties
have delaved the work. Such hard
lavers as have been encountered
have been cut through successtully
by the expedient of dredging deeply
close to the cutting edge of the
catsson, undermining the hard lay-
ers that were encountered until they
broke of their own weight and
caved into the excavated pit.

The upper part ot each caisson, the
cofferdam for the pier, 1s of timber,
12x12 and 7x12, drift-bolted and calked.
This timber section 1s emploved on each
caisson above El. —35, so that there
will be no permanent caisson above that
level to obstruct the river channel. The
timber section 1s securely anchored to
the concrete by hook rods extending
down from the top and so arranged that
they can be unhooked trom the top to
release the timber section atter the pier
has been carried up above water level.

For the four main river piers the con-
crete section of the caisson 1s 135 it
high and the timber section i1s 30 {t., a
total of 185 ft.. or a margin of 15 ft.
above low water as a protection against
f]tif}(lillL:.

After the cutting edge has reached
the predetermined depth (the top of a
thick laver of sand disclosed by test bor-
ing to have ample bearing capacity),
dredging 1s carried down to a depth ot

*f-f)“ :".J’{e" *1'3
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FIG. 5—THE RELATION of a pier caisson to the
sand island is shown in this section on the short

axis of a typical puer.

6 to 8 ft. below the cross-walls. The bot-
tom then is leveled as well as is possible
with the dredge buckets, and 1f the
dredged material checks with that deter-
mined by the test borings, the tremie
concrete seal 1s placed.

Before placing the seal the lower ends
of the dredge wells are cleaned by low-
ering into each well a jet pipe with jets
at the ends of two horizontal crossarms.

In placing the tremie seal of Pier 2
it was not found possible to place the
entire seal in one operation. Attempts
to dredge the entire bottom area to a
depth of 5 to 6 ft. below the cutting edge
resulted in further sinking ot the cais-
son. Consequently, the nine center wells
were dredged to the specihed depth,
leaving the end wells incompletely
dredged, and the seal was placed in the
central group. Twenty-four hours later
the six end wells were dredged out and
sealed. The seal generally is about 25
ft. thick.

FIG. 6—~THE CUTTING EDGE of each caisson is assembled in the position in
which it is to be sunk. Part of the circular shell forming the sand island is shown
across the top of the picture.

Placing of tremie concrete in
seals of Pirrs 2 and 3 is bel:
to be the largest tremie concre
operation at comparable depth.
attempted. The maximum w
depth was 173 ft., and the tr
pipe had a total length of 19]
At the Morgan City Bridge
the Atchafalaya River (ENR, |
28, 1933, p. 776) tremie concret
a smaller pier was placed at a
of 176.5 ft. below water level.

Four 10-in. tremie pipes wit
2-cu.yd. hopper were used in
operation, the ends of the p
being kept submerged in the ¢
crete at all times. Concrete wa-
livered to the pipes in rotation
order to keep the flow unifo
No plug was lost in any of
tremie operations carried out
date. The seal of Piers 1 and 2
quire 3,400 cu.vd. of concrete, 2

that of the smaller piers 2,300 cu.-

In dredging the end wells of Pie

some of the concrete from the seal
the center wells
brought to the surface.
be in perfect condition, free from seo
gation or washing.

was broken off .
It was found

Caisson unwatering

Unwatering of the cofferdam down 1

the top of the concrete i1s not begun unt
about ten days after the seal has he
completed.

In unwatering Pier 3 (t!
first of the deeper piers to be uw
watered) a negligible amount of leal.-

age into the caisson developed, althoug’
the unbalanced head exceeded 40 ft.

In the finished pier the dredge well-

are not filled with concrete above t
top of the seal but are left open an

flooded 1in order to reduce the tot:
weight of the pier. The pier proper |
carried on a distributing block, a sl
of reinforced concrete set over the ce
tral dredge wells, as indicated in Fig. 7/

As a preliminary to the construction o
that block, the dredge wells are decke
over below the level of the tops of the
cross-walls. Unwatering of the caisson.
theretore, is carried only to a depth suft

cient to permit the decking to be place

The tops of the concrete cross-walls the

are washed oft, the reinforcing rods arc
straightened up and forms set for th

distributing block.

In constructing the distributing bloch
the main members of the crossbracing o:
the timber section of the cofferdam arc
left in place and are buried in the con-
crete. Subsequently they are cut of:
flush with the surface and the load tran-
ferred to the face of the concrete wit!
wedges. In “the pier proper, which 1
faced with granite, similar practice
followed except that the timber is cu
off back of the granite face stones.

When the pier work is above wate:
level, the caisson i1s flooded so that th
timber section can be disconnected from
the concrete base, floated to the surface
and removed. Piers 1 and 2, flanking

the main navigation channel, are to have
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FIG. 7—THE PIERS have a maximum height above the bottom of the caisson of 315
fc. Above a level 35 ft. below low water they are made narrow in order to introduce
as little obstruction to the channel as possible.

fenders of creosoted timber. These
fenders will be supported on the dis-
tributing block and secured to the piers
bv steel rods extending back into the
concrete core through the joints in the
cranite facing.

which the protective mat was cut away
at the start of he operation i1s covered
with riprap to ninimize the possibility
of scour close to the piers.

Construction plant

ENGINEERING NEWs-RECOrRD, May 10, 1934

compressors, cement pump, concrete
mixers and hoiwst, and tor the winches
operating the maneuvering lines. There
also 1s a revolving derrick on the con

crete plant barge to transter sand and
eravel from the supply barges to the
htlmu‘l'-~ over the ‘!Ili\fl“.:_:' ]11;11‘!1. All ma-
h'ritlla are mh'?in".'w] }r}. htl':.:t‘. IT‘.** )]

tractor having three bulk-cement barge-
of 1,500-bbl. capacity operating on the
river between the job and the cement
mill. Cement 15 pumped trom the
barges to the muxing plant.

The mixing plant contains  two
2-cu.vd. muxers, served by automatic
welghing batchers, discharging to a
common hopper at the base ot a 120-1t
distributing tower mounted on the tor-
ward end of the barge. The plant has
a capacity ot 100 cu.vd. per hour.

Concrete for all work on the rive
[rit'l“- 15 llt']i\'t‘l't'i[ {li!‘t'(_‘l' fl'tﬂ]l the towes
chute. For the piers on land the con-
crete was delivered by the floating plant
to buckets on rail cars run out to the
end of the construction trestles at the
water s t‘!ilL:‘L'.

The sand dredge 1s another mmpor-
tant element in the floating plant, 1ts
character being dictated in large part by
the tact that a high-pressure pumying
plant had to be supplied tor possible use
in the caisson sinking. Modification of
the pumping plant for use in dredging 1s
simple, an ejector-tvpe dredging element
being used to raise a mixture ot sand
and water to a flume supported on
brackets agamst the long side ot the

house over the pumping plant, from
which 1t 1s discharged through -hort

chutes to a barge lving alongside the
pump barge.

Approach viaduct construction

S EIE T VRS R ST R e N

Sand-island removal '

Removal of the sand islands i1s begun
as soon as the cofferdam has been
sealed. Sand inside the island 1s first
dredged out, using the derricks on the
pier falsework; when the bottom has
been reached, a diver goes down on the
imside and unbolts the lowest ring ot
the steel shell that he can reach. To
facilitate this operation, special lug
holts are used, and the bolt holes are
slotted so that a diver can knock the
bolts out as soon as they are loosened.
1o date, only a small amount of the shell
has been lost through being buried in
the river bottom.

T'he steel shells for the sand islands
wre removed by reversal of the sinking
operation, the twelve hoist frames being
reset omr the falsework and used to raise
the shell from the bottom. Actual dis-
mantling usually 1s done with floating
erricks, as a derrick on the falsework

mnnot work to advantage with the hoist
rames in place. Also, the sequence of
perations requires the transfer of the
arge derricks to a new pier as soon as
‘he sand shell has been dredged out.

After the shell has been removed, the

nclosed area on the river bottom from

Except for the revolving derricks and
boiler plants mounted on the pier false-
work, most of the pier contractor’s plant
is floating. The largest unit 1s the con-
crete plant. It includes oil-fired steam
boilers supplving power for lighting, air

Construction of the long approach via-
ducts ot steel girder and bent tvpe on
each side ot the river 1s being carried
forward independent of the work on the
main-channel spans, under separate con-
tracts for both foundations and super-

FIG. 8—VIADUCT APPROACHES consist of steel-t_rmer-bem-and-girder construc-
tion. Tower spans are 45 ft., and intermediate spans trom 69 to 82 ft. The railroad
is carried on top, while the highways are cantilevered from the sides but come to

grade in a much shorter distance than does the railway.

The buildings are the

contractor's and engineer’'s headquarters.
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FIG. 9—GUY DERRICKS will erect the spans of the river crossing. View, showing
start of work on Pier 5, was taken shortly before the derrick was jumped to a
track on the top chords of the trusses.

structure. Although large in number.
the individual foundations are not of
great size, being low piers on shallow
spread footings on wood piles. Concrete
for these piers and footings is being dis-
tributed by pumping, in the hope of
overcoming the distribution problem
growing out of the fact that each ap-
proach extends mland about 2 miles.

Steel erection on the north viaduct 1s

completed, and work on the south via-
duct is under way. On each, erection
is begun at the river end, where the
materials are delivered by barge, and 1s
continued inland, using a traveler on
the viaduct. Steel 1s moved inland on a
construction railroad parallel to the
viaduct.

Steel erection for the river crossing
began about the middle of March at

Low-Heat Cement Specifications

of Tennessee Valley Authority

cement ot relativelyv low heat evo-

lution, and also for a cement classi-
fied as a “modified normal portland
cement,” were prepared and used by the
Tennessee Valley Authoritty for the
|)llI'ChIlHL‘ of the first order of 315,000
bbl. of cement to be used in the con-
struction of the Norris and the General
Joe Wheeler dams. The specification
requirements included restriction as to
the composition ot the cement by com-
pounds, fineness measured in terms of
surface area per gram, a time ot 060
min. for initial set, compressive strength
of standard mortar specimens of 1,000
and 2,000 Ib. per sq.in. (7 and 28 days)
for the low-heat cement, and 1,500 and

SI‘]C('IFI(‘;\TI()NS for a portland

2500 1b. per sq.n. for the modified
portland. The tensile-strength test 1s
climimated.

The specifications did not include any
requirement for the heat of hydration.
The concrete volume in the structures
to be built is not unusual, as compared
with Boulder Dam, and it 1s assumed
that the requirements set forth tor com-

pound composition and fineness will be
sufficient to produce a cement with a
heat of hvdration not exceeding the de-
sirable limat.

The principal characteristics of the
TVA specifications are tabulated, and,
for the purpose of comparison, the table
also includes the corresponding char-

Pier 5. Fig. 9, from a photograph

on March 27, shows the first pa
steel in place. As is indicated
picture, the guy-derrick erection m
previously used on the bridges at |
ville, Kv., (ENR, Aug. 28, 1930, p
and at Evansville, Ind., among o
will be utilized on the New O
Bridge. With the first panel of

in place the guy derrick was ju
to the top chord for the remaind
the erection of the four deck truss -

As soon as Piers 1 and 2 are
pleted, erection can begin on the .
lever and anchor arm spans. Guv ler.
ricks will be set up, and erection .
continue both ways simultaneousl!yv,
anced about these piers.

Modjeski, Masters & Case are de- .
ing and supervising engineers. M.
& Proctor are consulting engineer-
the foundations. C. Glennon Mel il
1s resident engineer at the bridge. T}
contract for the substructure of the
main river crossing 1s being execute
by Siems-Helmers, Inc., St. Paul, under
the direction of Nick F. Helmers, vice.
president. J. M. Kellogg is genery
manager on this contract, C. E. Rvuy
superintendent, and J. H. Levy residen
engineer. The substructure contract or
the viaducts 1s held by the MacDonald
Engineering Co. The superstructur
contract on the approaches i1s held I
the McClintic-Marshall Corp., and th
American Bridge Co. has the contriuc
for the main river spans.

acteristics of the last Boulder Dan
cement specifications (No. 566, March.
1934) and the m-iginal Boulder Dam
cement specifications.

It will be noted from the table tha

the low-heat (type A) specificatior
of the TVA 1s similar in most re-
spects to the last specification ior

Boulder Dam cement, but the latter
varies in several minor requirement:
irom the original Boulder Dam specifi-

cations (ENR, Nov. 10, 1932, p. 558).
which represented the first attempt to
specify a cement designed particularly

for mass concrete.

TVA AND BOULDER DAM CEMENT SPECIFICATIONS COMPARED

Tennessee Valley Authority

Boulder Dam
(Bureau of Reclamation)

TyFe A Type B —
Relatively Modified Spec. 566 Original
Low Heat Portland March 26, 1934] (Tentative’
Chemical Composition
Lossonignition,percent............... 3.0 3.0 3.0 3.0
Insoluble residue, percent.. ... ......... 0.85 0.85 0.85 0.5
SOz per cent.. . . e P S . L Y 2.0 2.0 2.0 2.0
T T S O S RN N T 5.0 5.0 .0 4.5
Compound Compositio
Tricalcium silicate(max.).............. 35 35to 55 40 i
Dicalcium silicate(max.) . .............. 60 Not spec. 95 60
Tricaleium aluminate(max.) . .......... 7 8 7 5
Tetracal. aluminoferrite. . . .. .......... 20 Not spec. 20 i
T R 1,700-2,300 1.600- 2,200 1,700- 2,300 1.300-1,700
Time of set (initial) . . . MENPENP R 60 min. 60 min. 60 min. 105 min
Compressive strength | 7 days. i 1.000 1.500 1,000 1,000
(1:3 mortarlb./sq.un) | 28days.... . 2,000 " 2,500 2,000 2.400
Heat of hydration } R 5 e b Not splecified 65 60
(calories/gram) | 28days............. Not sp|ecified 75 70

*These tentative s pecifications were reviewed in E

NR, Nov. 10, 1932, p. 558.
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