- o s Sy X
. o : : s s LSl + S e R S e R R R e I S e R R e e S e e e e e B e e e e P R e R s e i e R R A e S R S R e
i s "ﬁ%ﬁﬁi “Zil? ;:;i"‘-”,if.’-“ iR ;“s;iamfﬁ-ﬂhv'h?w-h-d---=--=*g~g<:m P b S R Ao :H:.:?,enwwﬁi.sxmwtwﬂ S '==-?”‘:ﬁg"i.f“-:---=-“:”.~¢-->”=>§“: e p R e Sl T ;ﬁ':;f_ﬁfﬁ?g
! et % i : LR P st e b s b b Al st : R A e T iy e R R S i R e e s e e e e e e A G AR
AT p s s e R i; R P ;‘E_.;:.‘:. R 3_.;. i‘ i g..ﬂ-_',',;f i bl e R s e B e e ) R R S3f:r'&.:iﬁim_ii-i :;‘E;.ﬁ@.:i.fw!!k g’tﬁ{ﬁé%wﬂzwﬁwxgx&wq’?'ﬁ R | e R Ak sz'i R e { S W FE :j‘ f“"' e
e SRR R ' s : : S Eia s R e i P *ﬁ-' A A s ol R kT e S R $§-5=-3¢ P F e B e S P e e e e S e e e e oo i oErer Aoyt 1 R e
“‘-“*"EM' T HER R SO S B E R e R P S e B e bE i ren, o e e o o e e e e = g 1 e e R
L e L e e e e e e e s e
et n e T B e R e e R e el B AR R et et R S I W ,;'é:u;i; G ‘,,-:gg:a,.,@‘?_-;‘::g;;wgs R R b R B S e sl s easa LS ?-f';'ﬁ:imi.::&
el y e e L e e e s s R e e SR R L e e e e e e [ e
: ’g%%? goT i e R e e el e e e e e e e e e e e L e s P Tl e b ot S
SRR R Eenit B s e ARSI R e L TR B e e S R e e T P T e %ﬂ«.@;aﬂg“hﬁm“:f':'w: e et ii"ﬁﬂ-"ﬁ,ﬁ:&,?i" = :é-'?iﬂ.:-a--:-c'\i*g"wi.kw."xwuw@-i-':-"ﬂliﬁéc-:-\..- e L L L e o i T
5__3}_&-\:%33@ _c:;&_;s?:__.i?-&f:tg «ghw}x?wcpﬁ "::’.-E:'“::'igzﬂiééw:.ﬁkfﬂ:é::‘:‘\?"\?:""" R R f%ﬁ**kﬁ.*"'"%‘ﬁ :..?&?i&.ﬁ; :...{'b.: R :.":ﬁj.":fa-i-' S %ﬁl#fﬁwrg:ﬁ.x ﬁ%‘ﬁmw e '\? m-:-\..o-:::.__.,..-.c-__-.-\.-'g:'\-a- e R S i e 3 I-Q : .;gv:-'
cooTlliS e e e i e e D e e e R
el L e e S e EE ﬁﬁ'ﬁ**”‘?"?"’%?.h.'g:'ﬁ;%ﬂ“ m:“‘.ﬁﬁﬂ;m:fkmﬂ-w s R e s e T i R e e b %Exﬁgﬂ,”:«_ﬁ::..ﬁ_ 5 i e e e T RS B
SRR m bl e i e I e e e e s st b s s e e e il R [ R et B
e s B R R .-g = SEEL LR 2 b S e ! e adEe %ﬁ -2 ia R TR SR e e
) e ::.Ea*# 22 e e e e b a:-;ﬁ"? R R b = L R R R Eiﬁ”%ﬁ i e e R R B o s 2t
T CREL e e -a:":""._‘:_g '@'ﬁﬁ'ﬁjé'ﬁ% j&&m';:éﬂd.@s:ﬁ-ﬁh: SR s S s e e e S A e e
: bR Edﬁﬁ"ﬁmrﬂ ﬂi'wgmi-s-;m@‘-ﬁ-:h‘ﬁ*@i:ﬁmxﬁo FrrRe e B Eﬁi%’-ﬁ'ﬁ b p e B b B EEEs s R R
3 = e e S :‘\-}"l-' :33 e _ka%?'“ e é.\,:&@&uﬁ' x x S 1 S + --<“g§-§' S ﬁ.-\. B 5:-\..“..-;:_-\.@.% el F
i’ o s e
Bl e = e Py = R . - i 4 :
1 e % £ # i ﬁ,zi . g g' 13 25 e g
=
]
£ i Fr
: i R
L
; mﬁi;%-r-.
S '?.-E
e
? = g :
+ i i
G ; .-:-!-'PE'.';‘ e 3 g? o
S S S - b
ol e e g :
e -
; o R !
L !
] Mt i fe £ ek
i : i ] : i-ﬁ"i-%f; LR ;
3 i i e 2 &'ﬁ? i : S
2 C . : E’s : ﬁ :
5 =, oy = s
R 72 TR
s : ; :
e % EE_%-
= e ::k'g:'&.
M
W
et
i i
S pe
o T ¥ - £
i . %g SR -
: R
_'g B 3 -3.’?%.?-.
ﬁ-{% : %
R
R R
oieR 2 210
2
= =1
S
1 i : i ble-Deck Pie
Looking Towaerd Lower Manhattan, Over the New Double-Dec 1Y

krie Builds Large Modern Pier
New York Harbor

Location over vehicular tunmels of the Hudson river
involves the use of 845,000 feet of piling 1n special
substructure construction

NE of the major improvements completed by

-

tween concrete retaining walls, while the remainder is

the |

“rie during the last year is a modern

steamship and lighterage pier on the Hudson
river water front in Jersey City, N. J. This pier, which
1s known as pier No. 9, 1s worthy of special notice for
a number of reasons, including its size and the effec-
tiveness of its arrangement, its favorable location, the
permanent type of construction employed and the spe-
cial problems encountered in its construction.

The pier 1s a two-story steel structure, 1250 ft. long
by 150 ft. wide, with berth space and cargo beams
along the full lengths of both sides for the loading and
unloading of steamships and lighters. The main deck
of the pier, which is served throughout its length by
two standard gage railroad tracks, is used primarily
for the storage and transfer of rail-water shipments,
while the loft i1s used for the storage and handling of
import and export cargo which is brought to or taken
from the pier by drays or trucks, and also, for the
loading and unloading of steamship passengers. The
new pier has been made readily accessible for auto-
mobiles, trucks and drays through the construction of
a 20-ft. concrete driveway extending westward approxi-
mately 1100 ft. from 1its shore end to a connection with
12th street in one of the industrial sections of Jersey
City. The loft of the pier 1s reached over an inclined
concrete roadway which branches off from the main
roadway and extends to the loft level on a grade of
about 4 per cent. This roadway is approximately 625
ft. long, the first 180 ft. being on a fll maintained be-

a concrete deck structure supported on structural steel
framing.

Pier Has Unusually Favorable Location

From the standpoint of the Erie railroad and water
shippers, the new pier has one of the most advantageous
positions along the Jersey water front. Located almost
directly opposite the center of Manhattan island, the
pier lies within the passenger and freight terminal area
of the Erie in Jersey City, approximately 400 ft. north
of the Erie’s passenger station. The most significant
feature of the pier’s location is the further fact that it
lies directly over the mew Holland vehicular tunnels
which have recently been completed, connecting New
York and Jersey City. So located, the entrance to the
new pier is in close proximity to the New Jersey en-
trance ot the tunnels, which gives the pier a most fa-
vorable position owing to the readily accessible traffic
connection with the heart of the metropolitan district.

From the standpoint of construction, the location of
the pier over the tunnels necessitated a radical depart-
ure from the common design of pier foundations, re-
quiring the use of unusually long piles, spaced closely
together in three tiers in order to clear the tunnels be-
neath, and at the same time provide adequate support
for the superstructure. In the particular location
chosen, the off-shore end of the pier protects one of the
large blower towers of the ventilation system provided
for the vehicular tubes,
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Pier Has 188 Full-opening Cargo Doors

As previously mentioned, the superstructure of the
pier 1s two stories high, 1250 ft. long and 150 ft. wide,
which provides a total floor space of approximately
375,000 sq. ft. Throughout, the superstructure is of
structural steel construction, steel being used for all
columns, roof trusses, floor beams, and for a consider-
able part of the siding. The roof of the pier is of the
monitor type covered with 2-in. tongue and groove pine,
which 1n turn 1s protected by Barrett built-up felt and
slag roofing. Both sides of the roof monitor through-
out the full length of the pier are fitted with manually-
operated top-hung continuous steel sash glazed with
wire glass, affording adequate ventilation and daylight-
ing within the loft section. The flooring used in both
the main level and in the loft consists of 6-in, by 6-
in. Douglas fir timbers supported on heavy built-up I-
beam girders.

In order to make possible the loading or unloading
of lighters and ships at any point along the pier, both
sides of the pier at both levels, are fitted with a special
type of full-opening cargo doors, separated only by the
roof-supporting side wall columns. These doors, of
which there are a total of 188 in the pier, are a special
type of double-leaf wvertical-lift, horizontal-folding
doors, designed by the Erie, constructed entirely of
steel except for the large area of sectional wire glass
provided in the upper leaf of each door to afford day-
light for the interior of the pier. In operation, the
lower leaf of the doors is raised vertically and then
both leaves are swung into a horizontal position within
the pier, providing the full opening of each doorway
with little possibility of interference with stored cargo.
Through this arrangement, both sides of the pier, at
both levels can be completely opened if necessary, mak-
ing it possible for ships or lighters to berth at any point
along the pier, regardless of the location of their
hatches.

In the general design and layout of the pier, every
effort was made to provide a maximum of unobstructed
floor space, the only obstruction permitted being the
fire walls, columns and track pits on the main deck, all
of which were essential to the construction of the pier.
The fire walls are three in number, extending across the
full width of the pier in both the main deck and the
loft, and dividing the pier into four sections of approxi-
mately equal length. These walls are constructed en-
tirely of concrete, 12 in. thick, and extend from the
substructure well above the top of the roof. Each fire
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by a twin mstallation of shiding tin-clad, automatically-
operated fire doors.

In addition to these fire doors to close off the truck
passageways through the fire walls in case of fire, the
track openings through the walls on the lower deck are
also protected with fire doors which will lower auto-
matically 1n case of fire, completely closing off the mn-
dividual sections of the pier. These latter doors op-
erate in a vertical plane and when opened extend up
along the solid portion of the fire wall in the loft where
they are entirely out of the way. All of the fire doors
within the pier are of the tin-clad type.
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The Rear of the Pier Showing the Steel and Concrete Ap-
proach Ramp to the Upper Deck Level

Other features about the pier which reduce the haz-
ard of fire are the metal fire curtains provided over two
of the roof trusses in each section of the pier, and the
complete installation of a dry pipe automatic sprinkler
system. This sprinkler system 1s connected to a 100,-
000-gal. fresh water supply tank and has auxiliary con-
nection with a battery of electrically-driven fire pumps
for use in emergency.

The only other obstructions within the pier on each
deck other than the fire walls, are the stairways, eleva-
tors and columns, which have been so located ‘as to
minimize interference with trucking. For example, the
stairways from the main deck to the loft and from the

The New Erie Pier, With One of the Holland Tunnel Ventilating Towers at the Off-Shore End

wall has two large openings on each floor to provide
for the free passage of trucks throughout the entire
length of the pier. These openings lie on either side
of the center of the pier, about midway between the
center and the side walls, and in each case are protected

loft to the roof, of which there are two in each section
of the pier, are located adjacent to the side walls and
close to the fire walls. In the loft the only columns
throughout the entire floor area lie in a single row
longitudinally through the center of the pier, these being
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spaced 20 ft. center to center and supporting the roof
trusses.

On the main deck three intermediate rows of columns
extend longitudinally through the pier, each with a
column spacing of 20 ft. The center row of columns
however, does not interfere in any way with operations
within the pier as it lies between the two railroad
tracks in the track pit. The other rows of columns lie
along both sides of the pier, 12 ft. 6 in. from the side
wall columns which support the outer ends of the roof
trusses. These columns support the floor structure of
the loft, and were provided mainly for two reasons.
One of these was to make possible a maximum height
of side door openings, which could not have been se-
cured 1f the deep girders of the loft deck had been ex-
tended to the side columns, and the other was to dis-
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pier, beyond the ends of the pier tracks, that it can be
approached from either side of the pier on both levels.

Each Deck of the Pier is Used for Specific Purposes

In the utilization of the extensive area supplied in
the new pier, the main floor, which is located at an ele-
vation of approximately eight feet above high tide level,
1s used primarily in connection with the transferring of
cargo from lighters to ships, and vice versa, and for
the mterchanging of shipments between ships and
freight cars. For each of these classes of work, special
provision has been made within the pier. For handling

lighterage freight into and out of the main deck, most
of which i1s done toward the shore end of the pier, five
ramps have been provided along each side of the pier
i the two sections near this end, these ramps leading

1 kA

i
T}th Threﬂ 'I‘lerg qf the Pler Sub- Structure at Various Stages of Construction. Note the Precast Concrete Blocks in Place

g ey J | Above the Pilmg

trhlaa,;-_te the welght of the loft dﬂch over different areas
of the foundation piling than those supporting the side
walls and the roof structure. As these columns are
spaced 20 ft. apart and about 1274 ft. back of the doors,
the;s.F do not afford obstruction to storage or truckmg
{}peratmns

17 Freight Elevators Connect the Pier Decks

For handling cargo between decks of the pier, each
of the four sections of the pier is equipped with four,
two-ton, electrically-operated freight elevators. These
elevators, which are enclosed within shafts constructed
of hollow building tile, are located symmetrically within
each section in such positions that they provide unre-
stricted storage and trucking space on all four sides. In
each case the elevator shafts are protected against dam-
age by vehicles or hand trucks, by heavy timber wheel
guards.

In addition to these 16 general service elevators at
the pier, the outshore end section of the pier is equip-

ped with a 15-ton heavy duty elevator for the transfer-
ring of exceptionally heavy shipments, or entire truck
loads, from one deck to the other. The principal ad-
vantage of this special unit is through the fact that
drays or trucks with shipments to be handled out of
each deck, can be transferred from one deck to the
other without the necessity of making a long run
through the pier to the loft level approach ramp. As
with the smaller elevators, this larger unit is electrically
operated and 1s so located at the extreme end of the

down to openings at a suitable level for handling ship-
ments to and from lighters. These ramps are approxi-
mately 25 ft. long and 15 ft. wide, and rise on an easy
grade to the floor level of the pier. To facilitate the
handling of rail-ship cargo or vice versa, the two stand-
ard gage railroad tracks extending through the center
of the pier have been depressed within a pit so that car
floors are at the same level as the deck of the pier.

The loft of the new pier affords space that is used
almost exclusively for the storage of cargo and for
the movement of trucks or drays in handling import
or éxport shipments into or out of the pier. The ex-
ceptions to this are in the allotment of certain space on
this deck for offices and for facilities for steamship
passengers. In the layout of the floor area of the loft,’
which is obstructed only by the fire walls, columns and
elevators as previously mentioned, the outer end of the
rear section, or that furthest from the shore, is used
for the storage of the gear used in working the ships.
Here also is provided a segregated area for the storage
of ship engine parts and an area for the storage of
dunnage.

The passenger and office facilities at the new pier
are located entirely in the loft, these being confined
within two separate enclosures at the front of the pier,
on either side of the loft level entrance and exit drive-
way. These enclosures, which are approximately 100 ft.
long by 52 ft, wide, are built-in units, entirely enclosed
with side walls and a roof, the latter lying immediately
below the lower chords of the roof trusses of the pier
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proper. So constructed, both of these units might be
considered as separate buildings in themselves, placed in
position on the loft floor and divided into suitable
areas for passenger and office facilities.

The principal passenger facilities within these units
are a well appointed waiting room, approximately 50
ft. long by 46 ft. wide, a small women’s rest room, and
wash and lavatory facilities. These are not intended
to be spacious as they are used only upon the arrival
of passenger-carrying ships and then primarily by
friends or relatives of passengers who come to the pier
to see them off or to welcome them home.

Substructure Presented Interesting Piling
Problems

The most interesting work, from an engineering
standpoint, in connection with the building of the new
pler was involved in the construction of the foundation
and the first deck. This was due to the location of the
vehicular tunnels directly beneath the site of the pier,
which would not permit a more or less regular spacing
of the foundation piles throughout the area covered by
the pier.

Reference to the accompanying cross sectional view
of the pier and its foundation will make evident the

H

pile spacing was increased or decreased, as was found
necessary or advisable, the spacing in each direction
varying from about 3 ft. to 8 ft.

The length of the piles as specified ranged from 85
ft. to 110 ft., although in some instances piles were
driven as long as 128 feet. The distribution of the
longer piles throughout the foundation varied some-
what with the location of the more concentrated loads,
although in the main they were used throughout to form
the two outside rows of piles in the outside tiers, to sup-
port the loads of the wall columns, and toward the rear
end of the pier in deep water, where increased length
was required to secure the proper penetration.

In driving the piling for the pier foundation, all of
which was done with steam hammers, every precaution
was taken to preclude distortion of, or damage to, the
tunnels. This was necessary particularly when driving
the rows of piles nearest to the tunnels, as these rows
were placed as close as 134 ft. to 2 ft. from the tunnel
casings. As a precaution in this work, men were sta-
tioned within the tunnels at all times during driving op-
erations, and were equipped with telephone connections
to the pile drivers so that they could warn the operators
of any adverse effects the driving was having upon the
tunnels. That this was advisable was evidenced by the
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Sectional View Across the Pier Showing Its Unusual Foundation Construction

unusual problem which was encountered. With the two
circular tubes, 29 ft. 6 in. in diameter and spaced ap-
proximately 65 ft. center to center, directly under the
pier site, it was necessary to group the foundation piles
in three tiers, suitably spaced, and extending parallel
with the tunnels and the length of the pier. In so do-
ing, one of these tiers was placed along the north side
of the north tunnel, one tier immediately south of the
south tunnel, and the third tier between the two tun-
nels. Confined to such a layout, unusually long piles
and close spacing were required in order to provide
adequate supporting power for the superstructure. The

fact that in spite of the tendency of the driving to dis-
tort the alinement of the tunnels, this distortion was
kept to a negligible amount through the direct contact
maintained between the pile driver operators and the
men stationed within the tunnels.

All of the piling used in the pier substructure was
untreated timber, but as it is all cut off and capped
well below high tide level, no trouble 1s anticipated
from decay. All of the 85-ft. piles and approximately
50 per cent of the 90-ft. piles used were long leaf yel-
‘low pine, while the remainder of the 90-ft. piles and
all of those of greater length were Douglas fir. The
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magnitude of the pile-driving operations in connection
with the substracture of the pier is better appreciated
when it is understood that in all, approximately 845,000
lin. ft., or about 160 miles of piling was put in place.

The Substructure

Above the piling and capping, the substructure of the
pier consists of a six-inch timber deck over each of
the three tiers of piling, and along the sides of each of
these tiers is a row of massive, interlocked, precast con-
crete blocks which in turn supports a poured-in-place
concrete foundation wall. These latter walls, which ex-
tend throughout the length of the pier support the side
wall columns and the heavy structural steel beams of the
main deck floor system. The columns in the center row,
extending throughout the length of the pier between the

View Showing the Twin Concrete Pedestals for Supporting
the Center Columns of the Pier, and the Heavy Structural
Beams to Support the Floor System

two pit tracks, are each supported on twin concrete ped-
estals which rest directly on the decking over the pile
capping. This same situation exists in the case of the
columns supporting the outside edges of the loft deck
structure, except that in these instances, single flared
concrete footings were used to distribute the load. The
tracks serving the pier lie directly over the center tier
of foundation piles, and in this location are supported
on about five feet of cinders which are retained between
the concrete side walls along center tier of piling.

The new pier No. 9, which replaces the Erie’s old
piers No. 8 and 9 in practically the same location, is
under lease by the Dollar Steamship Line. '

* %k
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In the operation of the pier, practically all cargo on
the main deck level is trucked manually into and out
of the holds of the ships, while at the loft level the
freight is handled through the use of gear in connec-
tion with the cargo beams extending along both sides
of the pier above the roof structure. Some of the
cargo handled over the main deck of the pier is trucked
direct from ships to cars or vice versa, although more
frequently cargo is accumulated and stored according
to destination, either along the pier tracks for subse-
quent loading into cars, or near a designated pier door
for subsequent stowing in ships.

In the loft the same principle of operation is carried
out except that truck cargo alone is handled on this
level. i an interchange or cargo is necessary between
the pier decks, the elevators at frequent intervals make
this readily possible. Little mechanical hoisting or con-
veying equipment of any kind is used in the operations
at the pier, the large area provided making it possible
in almost every case for car or truck shipments to be
placed in close proximity to the proper outbound door-
way.

This 1s also the situation with respect to inbound
cargo which usually arrives in large shipments, with
specific destinations to be reached either by rail or
truck. In such cases trucks or freight cars are spotted
as near as possible to the point where the cargo is un-
loaded to preclude long haul rehandling operations. Re-
handling of lighterage freight for export is in many
instances avoided altogether, in that a considerable
amount of this class of cargo is transferred directly
from the lighters into the ships as they lay at the pier.

The construction of the Erie’s new pier, which was
completed only recently and put in operation,” was
carried out under the general supervision of R. C. Fal-
coner, formerly assistant to the president and chief en-
gineer, and now engineering assistant vice-president of
the Erie, and R. S. Parsons, now chief engineer, while
the plans and details of all construction were prepared
in the office of F. A. Howard, engineer of structures.
The actual construction work was carried out under
the direct supervision of C. H. Splitstone, superinten-
dent of construction, who was represented in the field
by A. B. Fowler, resident engineer. The general con-
tractors on the work were Foley Brothers, Inc., St.
Paul, Minn., while all of the structural steel was fur-
nished by the American Bridge Company.

k ok

S g%’:‘%ﬁ*ﬁ_ %Eﬁg i-igﬁ-_ P
b R SRR
R R ._

G e -_;'.;;i{ﬁ‘af;g!ﬁm;: B
i i R e
R

T T R :
e R

= ; 23 ¥
A g P
i Q’a.’\.{}ﬁ?:.}.::'\..@ 2
B g

et
R b S B HAh e
x i ) = e £ o
i - % sy : i
e e i e i Eﬁifgﬁﬁﬁﬁﬁ
SRR R R e ; :
3 .-c‘E_'H:_ e

E: il
o
M

B

=
o
:_._-:%3 H

e i
Ara b

g e r; e =
e R s
AR SR S e
E_{_..“:' LR e s

R

......
ot R R e
.......

¥Rk

W R R o o # 2 G

aaaaa

Continental Express, Suuthérn Railway (Eilgland)—Drawn by the New “Lord Nelson”
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