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APPENDIX 'A.

LIST OF ENGINEERS, EMPLOYEES, AND CONTRACTORS,

ENGINEERS AND 'COMPANY'S EMPLOYEES. Irving DickiNsoN, Draughtsman.
O. E. HovEy, "
Githras S.L;Iﬁ;slz;, gi);e;Agz;neer vt ol T E. H. Connor, Inspector of Superstructure, . . Jan. 27, 1890, to Nov. 30, 1890.
] { W..S. MaopoNaLp, Inspector of Superstructure, . Oct. 1, 1891, “ Deec. 24, 1891.
Rodmanyfog oot . . » May 27, 1889, « Apr. 14, 1890.
S Mk Lt E"W‘ms’{ A Tuspi,of Suparstruotuze; . Aprs 16, 1890, % Fan. 2, 1892.
A. Nosig, Resident Engineer, . . . . . . . Oct. 1, 1888, to May 31, 1892, Rodman, . . . -+ July 16, 1890, ¢ Sept. 4, 1890.
M. A. WaLDo, Assistant Engineer, . . . . . Oct. 24, 1888, “ Dec. 31, 1892, e KHUEN’%ABS#; Insp. of Superstructure, . «dan, 11,1891, « Aug.10, 1891.
J. M. HEISKELL, ¢ A + « « =+ . Oct, 22, 1888, “ Oct. 31, 1891. W. A. Hur, Asst. Inspector of Superstructure, . Mar. 9, 1891, « Dee. 28, 1891,
W. E. ANciEg, ¢ .. .+ « « » » Feb. 10,1889, « May 14, 1892, W. L. Surrs, Asst. Inspector of Superstructure, Aug. 10, 1891, « Dec, 9, 1891
E. H. MAvYxE, g “ « « . » . Nov. 8 1889, “ June 5, 1890.
D. A. Moriros, 4 & .+ + . . Sept. 8 1890, « May 31, 1892, F. H. JovnER, Inspector at Limestone Quarries, May 1, 1889, « Dec. 21, 1890.
C. Voarr, Draughtsman, . . . . . . . . Nov. 30,1891, « May 30, 1892, N Jomer, Assistant Inspector at Limesfone
E. K. Barrerr, Rodman, . . . . . . . .Jan 5 1890, « Apr, 17, 1893, L © + + 2 May 19,1889, ¥ Mar. 31, 1890,
GEo. RevNorps, Inspector of Masonry, .« . Aug. 15,1889, « Oct. 14, 1889, O. T. GzrsE, Inspector at Gramte Quarries, . . May 13, 1889, « Aug. 31, 1891.
JosHUA DIxON, “ L “ .+ . Sept.15, 1889, « Apr. 30, 1891.
Ava. T. HoLMareN, Inspector of Cement, . . . June 16, 1889, * Nov. 28, 1891.
D.'As Kursey, Olerky . Lirgcainvc: . . w0y Febl 8, 1889, # Deec. 31, 1892, CONTRACTORS.
SANForD MorisoN, Clerk, . . . . . . . . Apr. 21, 1889, « June 5, 1892. |
H. C. CHURCHILL, & « e o . oo Jan.  1,1890, « Sept. 19, 1890. Lewis M. Loss, . euie e MO . . MEikGtryd
R. F. Taaveg, Time-keeper, . . . . . . . May 20, 1889, « June 3, 1892. Unton Brmoer Co,, . . .. .. . . Superstructure,
JuLius THOMPSON, ¢ «s% « « .« . Nov 11, 1888, «“ May 16, 1891. ErMirs Bringe WoREs, . . . . . Sub-contractor
L. 8. StewART, General Foreman, . . . . . Oct. 26, 1888, « Apr. 25, 1892. Fiaste Bresiinn 6N Wers, . " .
D. Lronarp, Foreman of Pressure Work, . . . Nov. 17, 1888, « Oct. 24, 1890. BekE FOUN_DRY g A INERD, . 3 :
D. Bropy, Master Mechanio, . . . . Nov. 17, 1888, « Oct. 25, 1890, T - g
C. H. WnsoN, Foreman of Mattress Work . . July 17, 1889, « Jan. 23, 1891. PIrTsind Smar Oistovg o . g 4
J. E. Gaigris, Foreman of Carpenters, . . . Jan, 25, 1892,  Apr. 12, 1893, New Junsmr Sruct avp Tnow Ooi, . ot
Geo. W. Frxtox, Master of Steamers BERTRAM A. &P. Roserrs & Co., . . . . . . Superstructure.
' and Limxcors, . . . . . Nov. 1,1888, « July 7, 1890, ERES R Dopsiantian. . .
W. P. McNuwy, Master of Tug Watoous, . ' Mar, 31, 1889  Mar, 84 1895, TR Bhanially St Qoociispivee. . . IERRGI
PENNsYLvANIA STEEL C0,, . . . . . . Viaduect Superstructure,
CorroDE & SAYLOR, . . . . . . Sub-contractor.
: NON-RESIDENT STAFF. Wintiam Kerigy, . . . . . . . . . Barthwork, West Approach.
E. GerBER, Office Engineer. WintrE QMR S, “gruien sneh L “ oL -
R Mopyms: ,C]:uef Draughtsman, . . . Apr. 30, 1890. JAMES S8AGUIN, . . . . . . . . . . West Approach Trestle.
> | Chief Inspector of Superstlucture, Nov. 17,1890, to Jan. 31, 1892. SPEERS & FREEMAN, . . . . . . . . Sloping and Paving, East Approach.
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APRENDIN 115,

ACT, OF . .CONGRESS ;APPROVED;, EEBRUARY 26, 1885.

AN ACT TO AUTHORIZE THE CONSTRUCTION OF A BRIDGE
ACROSS THE MISSISSIPPI RIVER AT MEMPHIS, TENNESSEE.

Be 1r Exacrep BY THE SENATE AND HouUsg oF REPRESENTATIVES 'OF THE
Unitip STATES oF AMERICA IN CoNGREss AskembrED, That the Tennessee and
Arkansas Bridge Company, a corporation otganized and created under and by
virtue of the laws of the State of Arkansas, and the Tennessee Construetion
and Contracting Company, a corporation organized and created under and by
virtue of the laws of Tennessee, be, and the same are liereby, jointly authorized
and empowered to ercet, construct, and maintain a bridge over the Mississippi
River from or near Memphis, in the State ‘of Tennessee, to or nearthe town
of Hopefield, in the State of Arkansas. Said bridge shall be constructed to
provide for the passage of railway trains, and, at the option of the corporations
by which it may be built, may be used for the passage of wagons and vehicles
of all kinds, for the transit of animals, and for foot passengers, for such rea-
sonable rates of toll as may be approved from time to time by the Secretary
of War.

SEc. 2. That any bridge built under this act and subject to its limitations
shall be a lawful structure, and shall be recognized and known as a post-route;
upon which also no higher charge shall be made for the transmission over the
same of the mails, the troops, and the munitions of war of the United States;
or for passengers or freight passing over said bridge, than the rate per mile
paid for the transportation over the railroad or public highways leading to the
said bridge ; and it shall enjoy the rights and privileges of other post roads in
the United States.

Suc. 8. That said bridge shall be made with unbroken and continuous
spans ; two spans thereof shall not be less than five hundred and fifty feet in
length in the clear, and no span shall be less than three hundred feet in the
clear. The lowest part of the superstructure of said bridge shall be atleast
sixty-five feet above extreme high-water mark, as understood at the point of
location, and the bridge shall be at right angles to and its piers parallel with

the current of the river. No bridge shall be erected or maintained under the
authority of this act VW]..liCb shall at any time substantially or materially
obstruct the free navigation of said river; and if any bridge erected under such
authority shall; in the ‘opinion of the Secretary of War, obstruct such naviga-
tion, he is hereby authorized to cause such change or alteration of said bridge
to be- made ‘as will effectually obviate such obstruetion; and all such altera-
tions shall be made and all such obstructions be removed at the expense of the
owner or owners of said bridge.. And in case of any litigation arising from any
obstiuetion or alleged/obstruction to the fre¢ navigation of said Tiver, caused
or alleged to heeansed by'said bridge, the case may be brought in the circuit
¢oiirt of the United Statesin wwhich any portion of said obstruction or bridge
may be located. Provided funther, That nothing in this act shall be so con-
strued as to repeal or modify any of the provisions of law now existing in
reference to the protection of the navigation of rivers, or to exempt this bridge
from. the operation of the same.

SEc. 4. That all railroad companies desiring the use of said' bridge shall
have and be entitled to equal rights and privileges relative to the passage of
railway trains or cars over the same, and ‘over the approaches thereto, upon
payment of a reasonable compensation forisuch use;and in case the owner
or owners of said bridge and the several railroad companies, ox any one of
them, desiring such use, shall fail to agree upon the sum or sums to be paid,
and upon rules and conditions to which each shall conform iniusing said
bridge, all matters at issue between them shall be decided by the BSecretary of
War, npon a hearing of the. allegations and proofs of the parties, Provided,
That the provisions. of section two in regard to charges for passengers and
freight across said bridge shall not govern the Secretary of War in determining
any question arising as to the sum or sums to be paid to the owners of said
bridge by said railroad companies for the use of said bridge. '

Sec. 5. That any bridge authorized to be constructed under this act shall
be built and located.under and subject to such regulations for the security of
navigation of said riven as the Secretary of War shall prescribe; and to secure

. that objeet thel said ‘companies or corporations shall submit to the Secretary

of 'War, for his examination and approval, a design and drawings of the
bridge and a map of the loeation, giving, for the space of two miles above and
two miles below the propoesed. location, the topography of the banks of ths
river, the shore-line at extreme high and low-water, the direction and strength
of the currents at all stages, and the soundings, accurately showing the bed of
the stream, the location of any other bridge or brigdes, and shall furnish such
other information as may be required for a full and satisfactory understanding
of the subjoct; and until the said plan and location of the bridge are approved
by the Secretary of War the bridge shall not be built; and should any change
be made in the plan of said bridge during the progress of construction, such
change shall be subject to the approval of the Secretary of War.

Sro. 6. That the right {o alter, amend, or repeal this act is hereby ex-
pressly resetved ; and the right to require any changes in said structure, or its
entire removal, at the expensé of the owners thereof, whenever Congress shall
decide that the publi¢ interests require it, is also expressly reserved.

Sgc. 7. That it shall be the duty of the Secretary of War, on satisfactory
proof that a ‘necessity exists therefor, to require the companies or persons
owning said bridge to ecause such aids to the passage of said bridge to be con-
structed, placed, and maintained at their own cost and expense, in the form
of booms, dikes, piers;orother suitable and proper structures for the guniding
of rafts, steamboats, and other water-craft safely through the passage-way, as
shall be specified in his ordersin that behalf ; and on failure of the company or
persons aforesaid to make and establish such additional structures within a
reasonable time, the said Secretary shall proceed to cause the same to be built
or made at the expense of the United States, and shall refer the matter without
delay to the Attoruey-@reﬁeral of the United States, whose duty it shall be to
institute, in the name of the United States, proceedings in any circuit court of
the United States in which such bridge or any part thereof is located for the
recovery of the costs thereof ; and all moneys aceruing from such proceedings
shall be coyered into, the Treasury,of the United States.



AN ACT TO AUTHORIZE THE CONSTRUCTION OF A BRIDGE
ACROSS THE MISSISSIPPI RIVER AT MEMPHIS, TENNESSEE.

Be 17 Exsorep BY THE SENATE AND HOUSE " 0F REPRESENTATIVES ' OF THE
UNITED STATES OF AMERICA TN CONGRESS AsseMBrED, That the Kansas City and
Memphis Railway and Bridge Company, a eorporation created and organized
under and by virtue of the laws of the State of Arkansas, its successors and
assigns, be and the ‘same are hereby authorized and empowered to erect, con-
struct, and maintain a bridge' over 'the Mississippi River, from or near the town
of Hopefield in" the State of ‘Arkansas; to 6r near the taxing district of Shelby
County, commonly known' as the city of Memphis, in the State of Tennessee.
Said bridge shall be constructed to provide for the passage of railway trains
and wagons and vehicles of all kinds, for the fransit of animals, and, at ‘the
option of ‘the corporation by which it may be' built, for foot-passengers, for
such reasonable rates of toll as may be approved from time to time by the
Secretary of War.

Suc. 2. That ‘any bridge built under this aet and subject to its limitations
shall be a lawful structure, and shall be recognized and known as a post-route,
upon which also no higher charge shall be' made for the transimission ‘over the
same of the mails, the troops, and munitions of war of the United States,
than the rate per mile paid for the transportation over the railroad or public
highways leading to the said bridge, and it shall enjoy the rights and privileges
of other postroads in the United States.

Seo. 3. That the said bridge shall be made with unbroken and éontinuous
spans. ‘Before approving the plans for said bridge the Secretary of War shall
order three engineer officers from the Engineer Bureau to be detailed 16 the
duty of examining, by actual inspection, the locality where said bridge is to be
built, and to report what shall be the length of the main channel span and of
the other'spans.  Provided, That the main channel span shall in no event be
less than seven hundred fcet in length, or the other spans less than' six
hunderd feeteach in length ; and if the report of said officers shall be approved
by the Secretary of War, the spans of said bridge shall be of the length so
required. The lowest part of the superstructure of said bridge shall be at least
seventy-five feet above extreme high-water mark, as understood at the point of
location, and the bridge shall be at right angles to and its piers parallel with
the current of the river. No bridge shall be erected or maintained under the

APPENDIX C.

ACT OF CONGRESS APPROVED APRIL 24, 1888.

authority of this act which shall at any time substantially or materially ob-
struct the free navigation of said river; and if any bridge erected under such
authority shall, in the opinion of the Secretary of War, obstruct such naviga-
tion, he is hereby authorized to cause such change or alteration of said bridge
to be made as will effectually obviate such obstruction ; and all such altera-
tions shall be made and all such obstructions be removed at the expense
of the owner or owners of said bridge ; and in case of any litigation arising
from’ any obstruction or alleged obstruction to the free navigation of said river
caused or alleged to be caused by said bridge, the case maj be Brought in the
circuit court of the United States within whose jurisdiction any portion of
said obstruction or bridge may be located. Provided Jurther, That nothing
in this act shall be so construed as to repeal or modify any of the provisions
of law now existing in reference to the protection of the navigation of rivers,
or to exempt this bridgé from the operation of the same.

SEc. 4. That all railroad companies desiring the use of said bridge shall
have and be entitled to equal rights and privileges relative to the passage of
railway trains or cars over the same, and over the approaches thereto, upon
payment of a reasonable compensation for such use; and in case the owner or
owners of said bridge and the several railroad companies, or any one of them,
desiring such use shall fail to agree upon the sum or sums to be paid, and
upon rules and conditions to which each shall conform in using said bridge,
all matters at issue between them shall be decided by the Secretary of War,
upon reasonable notice to the parties in interest and upon consideration of such
allegations and proofs as ina_y be submitted to him, But the last foregoing
provision shall not be held to exelude the ordinary jurisdiction of the courts of
the United States in such cases.

Skc. 5. That any bridge authorized to be constructed under this act shall
be built and located under and subject to such regulations for the security of
navigation of said river, as the Secretary of War shall prescribe ; and to secure
that object, the said companies or corporations shall submit to the Secretary
of War, for his examination and approval, a design and drawings of the bridge
and a map of the location, giving, for the space of two miles above and two
miles below the proposed location, the topography of the banks of the river,
the shore-lines at extreme high and low water, the direction and strength of the
currents at all stages, and the soundings, accurately showing the bed of the
stream, the location of any other bridge or bridges, and shall furnish such
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other information as may be required for a full and satisfactory understanding
of the subject ; and until the said plan and location of the bridge are approved
by the Secretary of War, the bridge shall not be built or commenced ; and
should any change be made in the plans of said bridge during the progress of
construction, such change shall be subject to approval of the Secretary of War,
and shall not be made or commenced until the same is so approved.

SEC. 6. That it shall be the duty of the Secretary of War, on satisfactory
proof that a necessity exists therefor, to require the COmMpPany or persons own-
ing said bridge to cause such aids to the passage of said bridge to be con-
structed, placed, and maintained at their own cost and expense, in the form of
booms, dikes, piers, or other suitable and proper structures for the guiding of
rafts, steamboats, and other water-craft. safely through the passage-way, as
shall be specified in his order in that behalf; and on failure of the company or
persons aforesaid to make and establish and maintain such additional struct-
ures within a reasonable time, the said Secretary may cause the said bridge to
be removed af the expense of the owners thereof, or may proceed to cause the
same to be built or made at the expense of the owners of said bridge, and in
that case shall refer the matter without delay to the Attorney-General of the
United States, whose duty it shall be to institute, in the name of the United
States, proceedings in any circuit court of the United States within whose juris-
diction such bridge or any part thereof is located, for the recovery of the
amount so expended by the Government and all costs of such _proceedings ;
and all moneys accruing from such proceedings shall be covered into the
Treasury of the United States.

Sgc. 7. That if the construction of the bridge hereby authorized shall not
be commenced within one year from the time this act takes effect, and be com-
pleted within four years after the same date, then this act shall be void, and all
rights hereby conferred shall cease and determine.

SEC. 8. That an act entitled ““ An act to authorize the construction of a
bridge across the Mississippi River at Memphis, Tennessee” approved
February twenty-sixth, eighteen hundred and eighty-five, be, and the same is,
hereby repealed.

Szc. 9. That the right to alter, amend, or repeal this act is hereby ex-
pressly reserved, and the right to require any changes in said structure, or its
entire removal, at the expense of the owners, whenever the Secretary of War
shall decide that the public interests require it, is also expressly reserved.
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Whereas, By an act of Congress, approved April 24, 1888, entitled *“An
act to authorize the construction of a bridge across the Mississippi River at
Memphis, Tennessee,” it was enacted that the Kansas City & Memphis Rail-
way and Bridge Company, a corporation created and organized under and by
virtue of the laws of the State of Arkansas, its successors and assigns, be,
and the same are hereby authorized and empowered to erect, counstruct,
and maintain a bridge over the Mississippi River from “or near the town of
Hopefield, in the State of Arkansas, to or near the taxing district of Shelbj
County, commonly known as the city of Memphis, in the State of Tennessee ;
and,

Whereas, It is provided by section 5 of the act of Congress aforesaid,
That any bridge authorized to be constructed under this act shall be built and
located under and subject to such regulations for the security of navigation of
said river as the Secretary of War shall prescribe ; and to secure that object,
the said companies or corporations shall submit to the Secretary of War, for
his examination and approval, a design and drawings of the bridge, and a
map of the location, giving, for the space of two miles above and two miles
below the proposed location, the topography of the banks of the river, the
shore lines at extreme high and low water, the direction and strength of the
currents at all stages, and the soundings, accurately showing the bed of the
stream, the location of any other bridge or bridges, and shall furnish such
other information as may be required for a full and satisfactory understanding
of the subject; and until the said plan and location of the bridge are approved
by the Secretary of War, the bridge shall not be built or commenced; and
should any change be made in the plans of said bridge during the progress of
construction, such change shall be subject to approval of the Secretary of
War, and shall not be made or commenced until the same is so approved;
and

Whereas, The original plang were submitted to a board of Engineer Officers

APPENDIX D.

CONTRACT WITH WAR DEPARTMENT.

for examination and report, as provided in section 3 of the act of Congress
aforesaid; and, : !

Whereas, The report submitted by said board was not approved by the
Secretary of War; and, gy

Whereas, The Kansas City & Memphis Railway and Bridge Company
aforesaid has accepted the provisions of the act of Congress aforesaid, and
in compliance therewith has submitted to the Secretary of War for his ex-
amination and approval a design and drawing of a proposed bridge across
the Mississippi River, the main channel span of which is not less than seven
hundred feet in length, and the other spans not less than six hundred feet in
length, and the lowest part of the superstructure is seventy-five feet above
extreme high-water mark, and has also submitted a map of the loecation
thereof ;

Now, therefore, 1, William C. Endicott, Secretary of War, having examined
and considered the plans of said bridge, and the map of the location thereof,
submitted by the Kansas City & Memphis Railway and Bridge Company
aforesaid, and which are hereto attached, do hereby approve the same, subject,
however, to the following conditions, viz. :

1. That the Kansas City & Memphis Railway and Bridge Company
shall provide an independent roadway for wagons and animals on each ap-
proach of said bridge, and, for the entire length of the bridge proper, a road-
way of sufficient width for wagons to pass each other without inconvenience,
to be used by wagons and animals in common with the railroad.

2. That said bridge shall be open for the passage of wagons and animals
at all times except when trains are actually crossing.

3. That reasonable signals shall be given when trains are approaching
the bridge, and no train shall be permitted to enter the common roadway
until the wagons which are on the roadway when the signal is given have
passed off of said common roadway.

4. That whenever in the opinion of the Secretary of War the roadway
above provided for does not afford ample means for the passage of wagons and
vehicles of all kinds, and the fransit of animals, the Secretary of War may
require the Railway and Bridge Company aforesaid to furnish a Ferry Train,
consisting of such a number of large box cars with continuous floor, sides, and

-top, as he may deem necessary for the transportation of said wagons and

vehicles, and the transit of animals across said bridge; and may require said
company to receive and land said wagons, vehicles, and animals at such point
as he may designate on each side of said river ; and may preseribe the intervals
at which said Ferry Train shall cross said bridge for the accommodation of
said wagons, vehicles, and animals.

5. The right to require changes in said structure, if the public interest
demands them, being reserved to the Secretary of War in section 9 of said act.

6. That the Engineer Officer of the United States Army in charge of the
distriet within which the bridge is to be built may supervise its construction
so far as may be necessary in order that the plans herein approved shall be
complied with and the bridge built accordingly.

Witness my hand this twenty-third day of August, 1888.

‘W C. ExpicorT,
Secretary of War.

This instrument is also executed by the Kansas City & Memphis Rail-
way and Bridge Company, by George H. Nettleton, its President, thereunto
lawfully authorized, this twenty-third day of August 1888, in testimony of the
acceptance by said company of the provisions of the act of Congress aforesaid,
and of the conditions herein imposed.

Kansas Crry & MewmpHis RAILWAY AND BRIDGE CoMPANY.
By Ggo. H. NETTLETON,
President.

In presence of
F. H. Danon. §



NEw Yorg, Feb. 15, 1887.
Groree H. Nerrizrow, Esq.,
Kansas Uity & Memphis Railway and Bridge Co., Kansas City, Mo.

Drar Sie: At your request I went to Memphis on Nov. 23, 1886, accom-
panied by my assistant, Mr. E. Duryea, Jr., and made arrangements for Mr.
Duryea to begin work as early as possible in making borings on the location
of the proposed bridge across the Mississippi River. I returned on:the
evening of the following day, leaving Mr. Duryea at Memphis, where he still
remains. I again went to Memphis on the 28th of December, reviewed the
ground and examined specimens obtained from the borings. = The borings
were continued: until stopped by the flood of the present month, While not
as complete as I could wish to have them, they are enough to show in all
essential features what the character of the bottom is.

The place selected for the crossing of the river is near the foot of Broad-
way, the axis of the bridge to be at right angles to the current, and the ap-
proach from the east being through Alabama Street (Virginia Avenue), the
angle between the axis of the bridge and the street line being about 42°,

In our notes the point where the bridge line intersects the center line of
Alabama Street is called Station 100, the station numbering running westward
from there.

In this report I have assumed that the bridge would be so designed as to
give a clear head room of 65 feet above high water, the bottom of tie on the
bridge to be 70 feet above high water.

The ground on the Memphis side is a level bluff, the height of which
corresponds almost exactly with this required elevation : the track can be laid
on the surface of the ground almost as it now is.

The river at this place is practically 2000 feet wide, varying from 1900 feet
at extreme low water, to 2100 feet when bank full,

The ground on the west side is a low bottom land, the average elevation of
which is about 5 feet below extreme high water.

In our levels we have called the low water of the United States Engineer’s
gauge zero; high water is 35.15 feet above this gauge, and extreme low water
is 0.98 feet below this gauge. = The elevation of tie on bridge would be 105.

The elevation of your tracks on the West side of the river is 37, so that the
‘West Approach must descend 68 feet. I should propose to make this descent
with a 1.25 grade (66 feet per mile), which will require a distance of 5440 feet,
all of which would be on a straight line. Of this, I have estimated on building

APPENDIX E.

REPORT OF FEBRUARY 15, 1887.

the 3200 feet next to the bridge in the form of a permanent iron viaduct, and
the remainder as a timber trestle to be subsequently filled, unless available
material can be found for building an embankment at once.

Although the West Approach is long, its construction is very simple.

All the difficulties of building a bridge at Memphis are concentrated in the
bridge itself, 2000 feot long. :

The channel of the river is as well fixed here as it is ever found on’ the
Mississippi River, and the work proposed by the Mississippi River Commission
for the preservation of the harbor of Memphis, much of which is already com-
pleted, will secure the permanency of the channel where it now is.

The long continuance of the channel in one place has probably reduced
the width of the river here to that actually required for its discharge, as is
always the case when the channel of a silt-bearing river remains fixed for a
long period. ''The main discharge of the river ocoupies: the eastern two thirds
of its width, the current in the western one third being decidedly lighter and
the depth of water less. The water is deepest and the current strongest
about one third of the way over from the east shore.

The east bluff is the east boundary of the alluvial delta of the Missis-
sippi. It is composed of clay and layers of sand and gravel, with 'a thin
stratum of ferruginous sandstone, but practically is entirely without rock.
The material below water is generally well adapted to bearing the weight of a
foundation, but not wholly safe to resist the erosion of the river without arti-
ficial protection. The location of the bridge, a few hundred foet below a pro-
jecting point of the bluff, is one in which the necessary artificial protections
can be made very cheaply.

The first boring made was on the west shore, = This boring found sand
to a depth of —52, when a hard blue clay was encountered. This clay
changed to a very light-colored clay at a depth of — 72, which changed again
to a brown clay at a depth of —98, which brown clay changed to a blue clay at
—114.5, and this continued to —122, when the boring was abandoned. The
lower part of the cream-colored clay was sandier and soffer than any of the
others. The second boring was made in the river 660 feet east of the first
boring, or about at the westerly limit of the strong current.. At this boring
the mpper clay was not found, the light-colored 'clay being found at —75.6
and the brown clay at —101, the material being evidently identical with that
found on the west side. The next boring was made 650 feet farther east, or a

little west of the strongest current. In this boring clay was struck at —84,
and resembled in character the softer and sandier portion of the eream-colored
clay. The boring was discontinued at —104, being then apparently on the
surface of the brown clay, though we were driven out by the flood before this
could be positively determined.

These clays are in all probability alluvial clays which have been de-
posited by the river. The two lower clays are evidently continuous for a large
distance, and I believe are entirely safe for foundations. The upper clay
(found only on the west side) is probably a later pocket much less in extent,
but safe for a foundation at the location of the west shore pier. These allu-
vial clays probably meet the older formation of the east bluff about 200 feet
from the east shore, but I have as yet no facts to verify this probability. It is
possible that the lower clays are identical with strata which exist under the
bluff.

I should propose to found the piérs of a bridge at this place on caissons
which should be sunk to the clay and a few feet into it, the caissons to be of
such size that the fatigue pressure on the base should not exceed 3% tons per
square foot. I should also wish to place on the bottom of the river around
each pier a woven mat (such as is used by the Mississippi River Commission
for shore protection) about 300 feet square ; this woven mat to be sunk upon
the bottom of the river and to form the basis of a moderate riprap protection,
the object being to prevent scour around the pier, and so give to the founda-
tions the stability due to the lateral support of 40 or 50 feet of sand in addi-
tion to that due to the bearing on the base,

The difficulties of building a bridge here would lie in the eastern two thirds
of the river. A pier could be built on the western edge of this two thirds
without serious difficulty. If piers are to be built in the eastern two thirds
there is not much choice of location. As a single pier in the middle of this
two thirds would make two spans of about 660 feet, which is not more than
an economical length of span, the choice would seem to lie between crossing
this portion of the river with two spans or with one. In the former case the
bridge would consist of three spans of about 660 feet each, spanning the whole
2000 feet of the river. In the latter case the bridge would consist of one main
span of 1300 feet (to be built on the cantilever principle) spanning the eastern
two thirds, with anchorage arms extending over the east shore and the western
part of the river.

These two plans have been considered separately and estimates made,
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THREE SPAN BRIDGE.

The four piers of the Three Span Bridge would be numbered from east fo
west. Pier I would be located on the bench at the foot of the bluff where the
elevation of the ground is about 8 and at station 104; Pier IT would be at
station 110 4 60, in the deepest water of the river ; Pier IIT would be at station
117 4 25, or at the west edge of the strong current; Pier IV would be at
station 123 4 85, close to the west bank and about at the low water shore line.
I have estimated on sinking the foundation of Pier IV to —b5, or about
three feet into the blue clay ; on sinking the foundation of Pier III to —79, or
about three feet into the light-colored clay ; and on sinking the foundation of
Pier II to —105, or through the light clay to the brown clay. The borings at
the base of the bluff are not yet complete, but I have estimated on sinking this
foundation to the same depth as that of Pier IV. _

The foundation of Pier IV offers no special difficulties, it being in very
shallow water and the depth being .mater‘ia.lly less than foundations I have
lately put in on the Missouri River. The same may be said of the foundation
of Pier I. The depth to which the foundation of Pier IIT must be sunk is no
greater than that of our deep foundations at Omaha, but the foundation and the
pier would be very large. At Pier II tne difficulties are undoubtedly great,
especially if it is found necessary to go as deep as I have estimated, namely,
to —105, which is deeper than any foundation I know of which has been car-
ried to any hard material, though by carefully choosing the time of year it
might not be necessary to work in any deeper water than was done at the east
abutment of the St. Louis Bridge.

For the present I have thought it best to estimate on putting in all four
foundations by the pneumatic process, as I feel certain that this can be done.
It is possible, however, that after we hayve put in the foundations of Piers I11
and IV and thereby learned more than we now know of the character of the
clays, a better and cheaper method of handling Pier IT may be devised.

" The great length of span which it is proposed to use will require large
masonry piers, and these piers will require foundations of correspondingly
large size, especially as they are to rest on clay and not rock. I have esti-
mated on making Piers IT and III 14 feet thick and Piers I and IV 12 feet
thick under the coping; the piers to be of limestone and of the form which
experience has shown presents the least obstruction to the current and catches
the least amount of driftwood, the caissons for Piers I and I'V to be of rectangular
form 36 feet by 82 feet; the caissons for Piers IT and III to be octagonal, the
area of base being 3936 feet in Pier II and 3357 feet in Pier III, In pneu-
matic foundations of ordinary size it is usunally desirable to get all the weight
possible to facilitate sinking. In foundations of the size we are now consider-
ing the reyerse will be the case, and it will be desirable to reduce the weight
as much as possible. I should propose to build the caisson entirely of oak, to
surmount this caisson with a cribwork structure which should terminate at
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—381, on which the masonry should rest. The cribwork would be built of
timber and concrete, with three large wells, which wells would extend up into
the masonry ; these wells to/be filled avith ‘concrete after the foundation is
completed. In this way the weight on the roof of the caisson and the weight
to be handled while sinking would be reduced to very comfortable limits.

Both Piers II and ITL should have proteetion mats around them, which
mats should be subsequently riprapped. The only protection required at
Piers I and IV would be the protection which must at any rate be given to the
shores. Tn my eéstiméates Thave provided for all these protections in one item
and at a liberal figure. ‘ :

The superstruefure of this Jbridge would  consist of three spans of 656 feet
each (200 metres) between end pins, the trusses to be 77 feet deep and 33 feet
between centers; and to be built’ entirely of steel.  While these dimensions are
greater than those of any trusses yet built, they are entirvely within practicable
limits and not o great ansundertaking now as 400, feet spans were twenty
years ago. = I have estimated on’ simple trusses with straight chords, though it
is probable it would be expedient to use’'a curved upper chord.  The details of
one of these spans have been studied’and acareful. estimate made of, the
weights, showing that the weight of such a span will not exceed | 3 600 000
pounds, or a little more than 5000 pounds per foot.

To connect the sast end of the bridge with the top of the bluff will require
a short iron viaduct 240 feet long, the details of which will be similar to that
of the longer viaduet on the west side.

The estimated cost of this bridge complete will be as follows :

Pier I.
3000 c. y. Masonry at $20...............00. $60 000
70000 ¢. fto Cribworke =< [ d0ets L. ivievail vanin 28 000
60 000 ¢ ** Caisson SN e P AP S Rt LR 48 OgO
£ ¥ 0
ChE e g b B e 150 8151000
Pier II.
4200 ¢. y. Masonry = at $20..00 . VoLl 84000
168 .000.¢. £t..Cribwork ; 5 40 Cl8. suubdusle o cle on 65 200
70 000 ¢ < QCaisson L8 LB O, i g s S A | 56 000
SHER IS AP A [ 40 000 Sk oy
Pier IIIL. |
4 200 c. y. Masonry ' at $20| §84.000
80 000 c. ft. Cribwork ‘¢ 400&"""""”"'1 392 000
67 000 ** ** Caisson Y TB0 G s sevssamenaes | 45 600
Bifkig Ve douiigainon 46, RlA| 85 000
NP T 186 600
Pier 1V.
3000 ¢. y. Masonry - at $20. .aihi . eesivn i ol $60 000
H0000'¢c; ft.,Oribyoric . “* A0 ClE.cs sunmeains ogainl 28 000 |
60000 “* ** Caisson Ol e 5. e s s T s | 48 000
Shakinglad .1evis s b ptde DA | 15 000
: = el 151 000
Outfit for Foundation Work. ., .. .0 00 Slidesaianiis ' 50000
Protection Work, including Mats and Riprap of Piers IL !
and ITI, and Shore Protection at Piers I and IV...... | | 100 000
Porali "BUBETRUETURR ! 75 ARG JEFIRFEL G PrRaa s $883 800

Three 656 ft. Spans, 10 800 000 1bs. at 6 ets..cu ovvenransn $648 000
Flooriand. Baintno. coc bl o i e e S s 15 000
TOTAL SUPERSTRUCTURE. ...00ue eneans 5 — 663 000
TOrAT BRIDGE PROPHER v+ s s an amsuisslorens $1 546 800
East Approach.
2A0 . dron Vaaduebet o ta s < Do v it e e $12 000
West Approach.
2400000 1b5. STron’ atih efBiv v atek fajm et ivias o s o $120 000
8000 c. v Masonryat bl oo s sl e 30 000
Floor and Paipling «..eves cuviiass ‘ 20 000
8 200 £t lron Vaadueh i coe e v v s oahe sae) o 170,000
Wooten Frestle, Lo oiels s o it 25 000
e 195 000
TOTAT ARPRONGHER: - - gaiaca s o SRS 207 000
Toral, BRIDGE AND APPROACHES.... .. ... ... ' $1 753 800
Add 10% for Contingencies. . . ... i R P e 175 380
$1 929 180
Engineering, el .4, s ovp e ddid il s i biibini e du dbiea ; 50 000
; $1 979 180

This is the entire estimated cost of the bridge ready’for rails from the
edge of the bluff at Memphis to the foot of the grade on the west side of the
river. Tt ineludes nothing for real estate damages, and I do mot think these
ought to amount to anything. It is perhaps entitled toa eredit for tracks, as
the amount of traek which will be required is very much less than that now
used in the connections with the transfer landings.

The prices used for caissons and’ cribwork are those for which experience
has shown ‘meé this work can be done on the Missouri River. I think there
should be a large reduction in these prices at Memphis. The same may be
said of the cost of the masonry, but I have not yet examined any stone quarries.

The price for the superstructure (six cents per pound erected)is at least
20 per cent higher than this work could have been contracted for a year ago.

T should hope that the item of contingencies could be saved, and the actual
cash cost of the bridge could be kept within §1 800 000.

TIf your company should decide to build on this plan the matter of time is
an important one. The foundations for Piers Il and IV should be put in dur-
ing the low water season of the present year. These piers should be finished
during the Spring of 1888,

The foundation for Pier II should be put in in the Fall, during the low
water season of 1888." Pier I ean be put in at almost any time.. The masonry
of Piers I and II should be finished in the Spring of 1889.

The west long span should be raised in the Fall of 1888 and the other two
spans in the Fall of 1889.

The approaches should be built in the Spring of 1889.

The bridge could be opened for traffic before the end of 1889.

Tt might be possible to save one season in the construction of this bridge,
but in view of the time required to make preparations for a work of this mag



nitude I do not think it would be wise to attempt to do so. ' Tt must be remem-
bered that the season which can be depended on for working in the'river at
Memphis is only five months long.

CANTILEVER BRIDGE.

The main span, of the Cantilever Bridge would occupy the portion of the
river spanned by the two easterly spans. of the Three Span Bridge, the length
of: thig 'span. being 1300 feet.  This is one half greater than the span of any
railroad bridge now in existence, but 300 feet less than the East River Suspen-
sion Bridge and 400 feet less than each of the two main spans of the Forth
Bridge now building in Scotland.

I have estimated on making the cantilevers 150 feet deep at the ends and
building them with curved upper and lower chords, the masonry to finish ten
feet above high water. This arrangement is not strictly in accordance with the
requirements of the charter hitherto granted ; it gives the required height (65
feet) for a distance of about 400 feet at the center, but this height is reduced at
either side. It would, however, accommodate the navigation interests of the
river perfectly, as there is abundant room in the center for the upper works of
large boats and abundant width for tows which are never high. There can be
little doubt that if this design should be decided on there would be no difficulty
in getting the authority to build it.

To secure lateral stability T have proposed to put the cantilever trusses 75
feet apart at the base and to build them in inclined planes, these planes to be
put 15 feet apart at the highest point. To avoid eoncentrating too much weight
on one point I should put the support of the anchorage span 75 feet from the
support of the main span. The result of this arrangement would be that the
cantilever structure would be supported on each side of the main span by a
group of four piers, these piers to oceupy the corners of a 75 feet square. This
arrangement is similar to that adopted for the Forth Bridge in Scotland.

In the structure I have estimated on, the center of the easterly group of
piersis placed at station 104 - 12.5, and the center of the westerly group of piers
at station 117 - 87.5, the length of the span, measured from centers of piers next
to the channel being 1300 feet, the distance between centers of towers 1375 feet
and the distance between centers of piers including towers 1450 feet. The
design provides for shore or anchorage arms 375 feet long, which places the
east anchorage 240 feet back of the edge of the bluff and places the west
anchorage at station 122, or about 150 feet from the low water shore line. It
would probably be economical to shorten the east shore arm and to lengthen
the west shore arm. With the arrangement as it is now designed, a 225 foot

" span will be required to reach from the west anchorage to the end of the iron
viaduct.

The substructure of this Cantilever Bridge will consist of (1) the east
anchorage pier, (2) the group of piers under the east tower, (3) the group of
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piers under the west tower, (4) the west anchorage piers’ and (5):a small piex
under the west end of the approach span.

The east anchorage pier will be of the simplest kind, being merely a piece
of masonry built in ‘the bluff and of sufficient size to give the weight required
for the anchorage. T have estimated on 1200 yards of masonry, but of less
expensive character than that of the piers in the river.

The group of piers under the east tower would consist of four piers, each
16" feet in diameter under the coping, resting on caissons 36 feet square and
founded at the same depth (L 55) as Pier I of the Three Span Bridge:

The group of piers under the west tower would be similar to those: under
the'east tower, except that the caissons would be 40 feet square and the foun-
dations sunk to — 79,

The west anchorage pier;would be founded on a caisson 35 feet by 75 feet
at a depth of — 55, and though of considerable dimensions would offer no special
difficulties in construction.

A small pier would be required back of the shore line to support the heavy
bent at the end of the trestle, which would sustain the shore end of the 225 feet
span.

The same shore protection would be required for the east tower as for
Pier I of the Three Span Bridge, the same protection around the west tower as
around Pier III and the same amount of protection on the west shore as with
the other design, the total cost of protection being perhaps two thirds of that
required in the Three Span Bridge.

A general plan and strain sheet have been made for this structure, and an
approximate estimate of weights. This design, however, has not been worked
out with the same degree of detail as the design for the Three Span Bridge, and
the estimates, though probably ample, are not as accurate.

The estimated cost of this bridge complete would be as follows :

HastiAnchorgue Plecat ol i SEnae WEET g i o o $20 000
East Tower :
30C VYN eV v ALEA0L. s T deniiia . SN0 $15 000
16 000 c. ft. Cribwork * 40 cts. . ... o 6 400
26 000 ¢ ¢ Caisson i) e bt Sl B S O L 20 800
Binkiag, I D80 foad Bunktiih et 7 500
$49 700
Sroup.of 4 Blers . Lol in SI el e 198 800
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Sl0velly. eMasenryvndate 2 05am Ak o et B ik 18 200
32 000 c. ft. Cribwork ‘40 cts....... B S R 12 800
32 000 ““ ““ Caisson U ety e i b \ 25 600
Binkingimi o ST Snd L8 snwo drias . 10000
| 866 600
Group of L PIeI e i snsssanst e ot ' 266 400
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3 3007chy. IMadonry) BEE2050A Taare pas Lo ope [ 66 000
26000 oz ft. Gribworle, CAD R 2vupvs b e 10 800
52 000 ** ¢ (Caisson L e R e S st 41 600
SInkingl B lnRel S, Lok IR S ‘ 12 000
130 400
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Weett AnpronohiPien: 5= 7 Wi UL RSt R it e <n o Ee 5000
Outfit for Foundation Work., .. .. .. 0 0l 0 30 000
BobtetionpaWorlsiistE cstaa i . cotdD. et 2. Ssrari . 70 000
LOTAT) ST TACOITERRL. « L i g e e ) e $'720 600
Cantilever Superstructure, ........ 14 000 000 1bs,
One I0b . Bpanal. ie vdeer . 400 000 «
. 14400 000 1bs. at 6 cts, $864 000
Floor and Painting ........ R i S ST S e Ay 15 000
TOTAY, SUPERSTRUCTURE . -+ v v v s oss s vnsnsescs s Pt Tele 879 000
TowAT BRipen PropmR. .44 L, Suotilie Gh $1 599 600
West Approach as for Three Span Bridgal i) AN 9 195 000
TorAl, BRIDGE AND APPROACHES. ... ............ $1 794 600
Add 10'per'cent for' Contingencies ...0.00 0. 00l i 179 460
Engineering, efc... . > S IE b piyr o s srraban v evie e : B 9;3 ggg
$2 024 060

This is the entire estimated cost of the bridge ready for the rails from the
bluff at Memphis to the foot of the grade on the west side of the river. Com-
paring it with the estimate of the Three Span Bridge, there is but a slight
difference in the cost. The main cost of this bridge is the great cantilever
superstructure, the accurate weight of which can only be determined after
working out a careful design in detail. While I tully believe that the estimate
now made is ample, I think the chances of saving the 10 per cent contingency
allowance are much less in this last plan than in the former, and that it is
probable that the Cantilever bridge would cost $200 000 more than the Three
Span Bridge.

In the matter of time the cantilever structure could probably be built
a little quicker than the Three Span Bridge. The foundations for the east
tower and anchorage could easily be put in this year and the east half of the
structure erected during the Spring of 1888. The foundations for the west
tower and anchorage could be put in in the low water season of 1888, the west
half of the superstructure erected immediately thereafter and the bridge
opened for traffic in the early Summer of 1889.

CONCLUSION.

Comparing the two structures when once completed, I think the Three
Span Bridge would be the better one for the railroads. It would be a per-
fectly simple structure, the expense for maintaining which would be a mini-
mum. It would involve no complicated details, and as it eonsists simply of
straight trusses resting on masonry piers, would be subject to a minimum
degree of disturbance should any slight settlement occur in the foundations.
In brief, it would fulfill the universal requirement that the simplest structure
is the best.
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The Cantilever Bridge, though not conforming to the present requirements
of charters, would be the better for the interests of navigation. Both bridges,
however, are good enough. The spans of the Three Span Bridge would be
nearly 640 feet clear, which is greater than the enfire width of many important
navigable rivers.

The chief difficulty in building the Three Span Bridge is in the foundation
of Pier II. This must be handled at the proper season of the year and handled
by men who thoroughly understand their work: that it can be put in satis-
factorily admits of no doubt. The next difficulty is the erection of the three
great spans. There are several solutions of this. The first is to erect in the
usual way on falsework, simply having more powerful machinery than is com-
monly used. The difficulty of maintaining falsework here during the low
water season of the fall months is no greater than at some other points where
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great bridges have been ereeted. Another method of erection would be to
erect the trusses on floating falsework at a low elevation and then lift them
up by hydraulic power into position. I have looked into this matter enough
to satisfy myself that it can be done without serious difficulty.  Under any
arrangement the sinking of the foundations of Piers IT and I1I and the erection
of the three long spans must be done during the low water season.

The only real difficulty in the building of the Cantilever Bridge is the
manufacture and erection of the superstructure, and the difficulties of this are
simply questions of magnitude; the material will have to be handled in very
large pieces, requiring powerful machinery and skillful men. As this work
will be self sustaining 'as it goes on, it can be done at any season of the year.,

I have directed Mr. Duryea to make careful observation of the high water
and should recommend that he continue at Memphis for the present. When I

have more full reports of the borings at the site of Pier I and other data con-
cerning the action of floods, I shall have a further communication to make to
i ; i
Mr. Duryea in a letter dated Feb. 11th advises me that the west shore on
the bridge line has been cutting rapidly, this being apparently due to the
action of waves and surface water rather than'a’ deepening of the bottom. I
think it might be expedient to build a short and inexpensive piece of dike
work a little above the bridge line very soon, this being designed to prevent
further cutting and to form a sand bar at the site of Pier IV.

I hope to visit Memphis again within the next three weeks and shall try
to see you very soon thereafter.

Very respectfully,
Gzo. 8. MoRISON.



New York, Aug. 2, 1888.
Geo. H. NerTLETON, Hsq.,

President Kansas City & Memphis Railway & Bridge Co.,

DEeAR Sik: On February 15th, 1887, I made to you a report on the pro-
posed bridge to be built by your Company across the Mississippi River at
Memphis, Tenn.

In this report it was assumed that a bridge might be built according to the
requirements of the charter then in existence, which allowed the construction
of spans of a less length than appeared economical and provided for a head
room of 65 feet in the clear above high water.

The Act of Congress approved April 24th, 1888, repeals the charter above
referred to and authorizes your Company to build a bridge at Memphis on
somewhat different conditions; there being three important changes in the
requirements.

Frrsr. The minimum length of the chatinel span‘is fixed at 700 feet, sub-
ject to a report to be made by three officers from the Engmeer Bureau, such
-report to be approved by the Secretary of War.

Seconp. The height in the clear above high water is fixed at 75 feet instead
of 65 feet ; and

Trirp. The bridge must be constructed to provide for the passage of
wagons and vehicles of all kinds and the transit of animals.

The three engineer officers detailed for this purpose failed to agree, the
senior officer recommending a clear span of 700 feet and the two junior officers
of 1000 feet. “All three agreed that the channel span should be next to ‘the
Tennessee shore, that the height should be 75 feet above high' water and
that the location'described in my report of TFeb. 15th, 1887, was a satis-
factory location. The Secretary of 'War has added a long indorsement to the
report of these engineers, the substance of which /iy covered by the last para~
graph but two, which is as follows :

“Plans may be submitted by the RAILWAY ANp Brroan ComMPAny, giving a
main channel span on the Memphis side of the river 730 feet long in the clear
at low water, and two other spans 600 feet long in the clear at low water;
the end piers to be placed at low water on' either shore so that the three
spans will cover the entire width of the river at low water. All the neces.
sary aids to navigation in passing under the bridge cannot now be deter-
mined ; but the RAmwAy AxD Briner Company may consider the question of a
guiding pier with proper guards to the bridge pier on' the Memphis side for
protection to navigation, or that of placing the pier on the Memphis side in 9
feet of water at the highest stage, making the long span 770 feet.”

For the present, therefore, we will assume that the conditions thus pre-
seribed by the Secretary of War are those under which the bridge will be built.
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At first it appeared to me that the wiser method would be to build a 730
feet span and the “ proper guards” on the Memphis side of the river. This
would require a span of 750 feet between centers of piers on the east side of
the river and two spansof 620 feet between centers further west. The ar
rangement of superstructure which then seemed most advisable was 2 fixed
span between the two central piers, with cantilever arms projecting eastward
from Pier II and westward from Pier III, the space between the west end of
the west cantilever arm and Pier TV (the west pier) to be occupied by a span
of about 400 feet. A similar span would extend eastward from the east end of
the cantilever arm east of Pier II; but the east end of this span, instead ‘of
resting on Pier I, would be carried on the west end of a cantilever arm project-
ing from Pier I, this cantilever arm being balanced by an arm east of Pier I
held down by an anchorage on the shore.

After laying out the plan, I found that this would involve either the con-
struction of an unnecessarily long shore arm for the East- cantilever, or the
placing of the anchorage pier on the slope of the bluff, where ity construction
would be expensive and its security imperfect. It appeared, therefore, that the
second alternative provided by the Secretary of War, namely, the 770 feet
span, would not ‘only relieve your Company of the necessity of building the
guiding pier and guards, but would make the construction of both Pier T and
the anchorage pier much less expensive than they would be if the 730 feet span
were used.

I have, therefore, prepared a design of a bridge of this character, the east
anchorage pier being located at the top of the bluff and a safe distance back
from its face. The eastpier (Pier I)is located so as to stand in nine feet of
water at the maximum stage ; that is, at station 103-}-30 (stations being the same
as those used in my report of February, 1887). Pier IT would be 790 feet west
of Pier T, or at station 1114-20, Pier ITT 620 feet farther west or at station
117440, and Pier IV 620 feet farther on, at. station 123-1-60, which is praeti:
cally the west edge of the river. This arrangement places Pier I.70 feet farther
east than Pier I of the three span bridge covered in reportof February, 1887,
which will somewhat reduce the cost of the pier. Pier IT will be 60 foet far-
ther west than Pier IT of the former plan, which gives very slight advantage in
construction. Piers IIT and IV are virtually unchanged.

Piers I, TT and TIT will carry the equivalent of over 700 feet of superstruct-
ure each ; but the weight of this superstructure would be concentrated on the
axes of the piers, so that the piers may be made of minimum thickness. Pier
IV will simply carry one end of a 450 feet span, or 225 feet of superstructure,
and may be made thinner than the other piers. T have therefore estimated on
making Piers T,'II and TII 12 feet thick, 36 feet between shoulders and 48

feet'long over all under the coping, and building them with a half inch batter
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throughout; Pier IV to be 10 feet thick, 38 feet between shoulders, 48 feet long
over all and built with the same batter. It has seemed to me best to start the
masonry of Piers II and IIT below the ordinary bed of the river, the model
form of pier having a minimum scouring effect. :The result of this change of
plan 18 to increase somewhat the amount of masonry in Piers IT and IIT and
to reduce the amount of masonry in Piers I and IV. After our experience at
Cairo it has seemed best to build caissons with vertical sides, surmounted by
cribwork of the same dimensions and similar construction. The foundations of
Piers I and IV present no special difficulties. I have estimated on making the
caisson for Pier I 30 feet by 70 feet and 60 feet high, including eribwork:; this
caisson to be sunk to eleyation — 45 (the zero being the U. S. Engineer’s
Gauge), stopping in a substantial clay. The caisson for Pier IV would be 26
feet by 70 feet and 70 feet high, including eribwork, and would be sunk to an
elevation of — 55. Piers 1I and III require larger eaissons and muech deeper
sinking. The caisson for Pier IT s ould be 45 feet by. 90 feet.and 55 feet high,
including cribwork, and would be sunk to an elevation of — 100, and that of
Pier 11T, 40 feet by 90 feet, 50 feet high, including cribwork, and sunk to an
elevation of — 83, In the estimate given hereafter the same prices have been
used for this work as in my report of February, 1887.

Pier I would contain 2650 yards of masonry; Pier II, 5400 yards ; Pier
111, 4800 yards, and Pier IV, 2100 yards, besides which there would be about
750 yards in the Anchorage Pier, making the total amount of masonry 15 600
yards, which has been carried into the estimates at $20 per yard, though I
think we could undoubtedly save one dollar and probably two dollars on,this
price.

It will be obseryed that the changes in the plans have somewhat increased
the cost of Piers IT and III, while diminishing that of Piers T and IV.

Approximate estimates haye been made of the weight of the superstruct-
ure. In these estimates no provision is made for the weight of highway
traffic crossing the bridge, as it is assumed that the bridge will be: closed: to
highway traffic while trains are crossing, but the weight of the floor will be 300
pounds more per lineal foot than that of a plain railroad floor: The approxi-
mate estimates show that the weight of the entire structure from the anchorage
to Pier IV will not exceed 11 000 000 pounds, . This is but little more than the
weight of the three independent spans of 656 feet each ; but being of a more
complicated. character, the cost of the shopwork would be perhaps a little
higher. On the other hand, erection becomes more simple, as no falsework will
be required in the channel span. At present prices the cost erected could be
safely estimated at 5% cents per pound, but I have carried it.out at the same
price as before ; namely, 6 cents. ‘

The matter of the arrangement of the highway which you are now required
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to provide can be settled most economically by putting it on the same floor
with the railroad ; making this floor wide enough for two teams to pass, pro-
viding a substantial railing on each side and exeluding carriages, teams and
animals when trains are crossing. This arrangement is recommended only on
the score of economy, but as the highway travel will be exceedingly light it is
not thought that it will give you any serious trouble. I am not at all clear but
what the requirements would be met by running a’ ferry train, but have not
thought best to estimate on this. The total estimate shows that the cost of
a timber floor adapted to highway traffic, with railings, ete., will be $10 per
foot, or just double the cost of a roadway floor, besides which there will be the
additional 800 pounds per foot added to the dead weight of the bridge.

In the matter of approaches, the East Approach, which was formerly very
simple, being on the surface of the ground, is rendered much more troublesome
and expensive by raising the grade ten feet. The difficulties, however, will
principally relate to street crossings and the purchase of the property, the
grade being generally about eight feet above the surface of the ground. AsI
am unable fo estimate the value of the real estate required for this approach,
the entire cost has Leen placed, as you suggested, at $100 000.

The West Approach has, as before, been supposed to be built on a grade
of 1 per' cent (66 feot per mile). * The elevation of the top of the stringer at
Pier TV is'114, or 80 feet above extreme high water at the bridge site. I have
estimated on using an iron viaduct 4 800 feet long, the grade at the west end
of it being 54, or 17 feet higher than the grade of your level track across the
bottom land. West of this trestle the approach can be made in the form of an
earth embankment and would connect with the present line of the Kansas City,
Ft. Scott & Memphis Railroad about two miles from the end of the viaduct.
At present I' should advise building this viaduct in spans of 30 feet, the con-
struction being of the simplest possible kind. Tor foundations T have esti-
mated on using small masonry piers four feet square at the smallest place, the
top of the masonry to be at the elevation of 39, resting on blocks of concrete
nine feet square, the bottom of the concrete being at elevation 24 and being
farther supported by nine piles under each pier. The estimated cost of each
of these little piers, including iron anchor rods passing from concrete to top, is
$2685.  'When the piers are finished I should propose to fill around them to a
uniform elevation of 87, or two feet above high water, so as to protect the foun-
dations, piles, ete., from the action of frost and water. This would amount to
building an embankment 40 feet wide and averaging perhaps eight feet high
under the whole of the trestle.

The roadway approach on the east side would amount to little. On the
west side, however, it will be necessary to rise from the level of the bottom
land. Tt seems wise to do this in the cheapest possible way. This would be
on a fimber trestle, which, if built with a grade of six per cent., need not be
more than 1200 feet long, and its cost would not exceed %10 000.

On this basis the following estimate has been prepared of the cost of the
bridge as now proposed, this estimate being as nearly as possible in the game
form as the estimate accompanying the report of February, 1887:
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Pier 1.
2:6b0/c. yiMaronryat $200000. Sa A RarL LAk, ] $53 000
423 000.c. ft. Chishops I 80tta 4 e | L0 3.0 3 Kb 33 600
B4 000, == TICEBWOTK. A GRS A 83 600
Binking FARE. L. AT e, Q0. g 15 000
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Pier 1II.
D.400:¢, y..Masonry -at $20-. < ud- due b b sup i $108 000
2t (10, L s B3 o el 6 e St e R 64 800
141, 760" 14 qCribwork “d0 otsl o, srthitan ool d 56 700
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THOL ST = 221 800
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2100 6.y, Medbnty Bt 20, . 0. oo e i aesenieesasas $42 000
B1:200je..ft. Caissomil¥ 80ictsiim. faag. adl . dnd. .11 24 960
28000 ¢ Cohwork ¢ 40 ct8., ihexbinaior Th - e B 31 200
57 i e T e T 10 000
108 160
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and III, and Shore Protection at Piers I and IV ...... 100 000
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Blopiig and Fiden e a0 st it e _ 2 000 _
ToTAL SUBSTRUCTURE!......... 1GR9 8 So _ $902 660
THO00000 184 8tedAve- Lig I B8 14 JUS iU @ $660 000
2 300 fts Hoor [4 B0, sxn il « 2o vastatuas. Ll 22 000
Bajniine. oot o et ot R vy TR e ST 6 000
TOTAL BUPERETRUCTURES . - - v v s 5ane teessnsses = 688 000
ALOTAT SR DG PROP R0 o xtis scais 2o 4 nisits vy $1 590 660
EBast Approach:......... 0. T R B e e seenas. $100 000
West Approach :
8 400 000 Ibs. of Tron &t BiCtE v s cohen apiog asaenislaan s $170 000
820 Piers e il i e saiabatbnn, el 91 200
4 800 ft. floor " BiLe . . £2.00%8 A0 {08 .08 24 000
S T DT Jun ity ). e 9 600
75000 c. y. Embankment at base. . ....c.uunernnran.s. 15 000
Earthwork, 2 milesiof road... .. ... 0 Lol b, 15 000
- PR 324 800
TOTAL APPROAGHES. . .1\ 0 s, bt il 0 = 424 800
Highway Trestle on West side, 1200 ft. at $8....... L onisth 9 600
Foup,miles of Trndkr. ,04.L-E8 L. .aailala I 7 Q04 € B £ 0 B 20 000
ToTAL BRIDGES AND APPROACHER...... ... .. $2 045 060
Add 10 for Contingenecies....... L. ... 0 L 0 0. 204 506
Engingeringes . cof « §pvpr £ 7+ yuilheos paier o fiasto b ROD 50 000
$2 209 566

This estimate is $320 186 more than the estimate of February, 1887, or,
without providing for contingencies, $291 260 more.

Under the present plan the bridge proper reaches to the east anchorage, and
its length includes the east approach viaduet of the former plan, so that the cost
of the bridge proper as now estimated is $31 860 more than the former estimate.

The former estimate was from the edge of the bluff at Memphis to the foot
of the grade on the west side of the river. The present estimate is from a
connection with the Kansas City, Fort Scott & Memphis Railroad track in

Fifth Street to a Connection with the same railroad on the west side of the
river, the present estimate including the following items which were not in the
former estimate :

BastiApproach ... LU0 AR s e e $100 000
West: Approach ; Two miles of Earthwork......... e 1500
Four ‘miles of Track:" .. UiF RpaiE 50 20 000

DROMAT S gl e s ol PR T R e $135 000

Add 10% Contingencies................ A e el T 13 500
AEGDATIZADS0 , (e nexl Sk weel $148 500

So that the cost of the bridge as now designed, including all allowances, is
$171 686 more than the former estimate. This practically represents the addi-
tional cost of the requirements which Congress and the Secretary of War now
insist upon.

I have prepared a revised plan of the bridge which I expeect to submit
personally to the Secretary of War on Friday the 3d inst. A copy of this
plan accompanies this report. . Of course you will not be ready to begin work
until this plan has been formally approved, and it will then be too late to do
much, work in the river this season. If, however, you have détermined on
building the bridge, T would ask you to give us the authority to put in the
foundation of Pier IV this year, and to purchase the steamer BERTRAM, now
furnished with a complete pneumatic outfit, which has been used at Rulo and
Nebraska City Bridges. The total amount which would be expended for this
foundation and the steamer would be less than $100 000. My idea would be
to sink this foundation to the final depth and then sink a test pit within the
caisson (as wag done at Rulo) and thus determine the character of the lower
clays on which the river piers are to be founded. The result of this examina-
tion might lead to a very material saving in the jcost of the river foundations,
as this proved to be the case at Rulo.

If this authority is given, I should propose to do no other work. at
Memphis until 1889, but to prepare the plans of the two river piers with the
utmost possible care, and to put in these two foundations during the low water
season in the latter part of 1889. The foundation of Pier I ¢ould then be put
in at any time and the masonry completed by the summer of 1890, « The
central span (irom Pier I to Pier ITI) should be erected during the low water
season of 1890, and the remainder of the work would be independent of stages
of water., I should hope to open the bridge in the early part of 1891.

As to the conduct of the work, my present judgment is that it would not
be wise to put in any of the foundations by contract, as the contingencies (that
ig, in the matter of cost) are so great that any contractor would feel obliged to
make his estimates on a basis which would leave him very large profits should
everything work well. = After the completion of the foundation for Pier IV, it
may appear wise to do the work by contract, but my impression is otherwise.

All other parts of the work, including both masonry and superstructure,
I should advise letting by contract. Very respectfully yours,

GEo. S. MoRIsoN.



The Kansas City & Memphis Railway & Bridge Co. is now constructing a
bridge across the Mississippi River at Memphis, Tenn. The construction of
this bridge was authorized by an Aet of Congress approved April 24, 1888, and
the bridge is being built in aceordance with plans which were approved by the
Secretary of War in the same year.

The bridge crosses the Mississippi River with three spans, the span next
to the Tennessee shore being 770 feet long in the clear and the other two spans
600 feet long.  The actual length of the spans between centers of piers is 790
feet and 5 inches and 621 feet. These ‘spans are without precedent for rail-
road bridges, except in the single case of the Forth Bridge in Secotland and the
Suspension Bridge across the Niagara River, both bridges constructed under
circumstances so unlike those of the Memphis Bridge that they cannot be con-
sidered as precedents. The long span of 770 feet in the clear is about 100 feet
longer than the National Capitol at Washington.

The charter requires this bridge to be 75 feet above high water, which is
22 feet higher than has ever been required for any bridge previously built
across any of the western rivers, the greatest height being the requirement for
the Ohio River, which is 53 feet above high water.

The four piers of the bridge are now in process of construction. The
shore pier on the Tennessee side is begun. The eaisson for the first channel
pier (the deepest foundation) has been sunk more than 84 feot below low water
to the hard clay which underlies the alluvial deposit and is now within 12 feet
of its final depth. The caisson for the second channel pier is completed and is
now being sunk, being already 50 feet below low water. The foundation of the
fourth pier near the Arkansas shore is finished and the masonry has been built
above high water.

No objection is raised to the length of span required. The plans of the
superstructure are nearly completed, and the work has been contracted for on
the basis of the length of spans named above. In spite of the extraordinary
length of these spans and the consequent additional cost, no attempt will be
made to have the Ieﬁgths reduced. The condition of the foundation work is
conclusive evidence of this.

The height of 75 feet above high water seems, however, to be an unneces-
sary requirement, and it is earnestly desired to have this height reduced from
75 to 65 feot, which last height it is believed will accommodate the river traffic
as well as the greater height now required.

The Kansas City & Memphis Railway & Bridge Co. therefore desires that
the following amendatory act should be passed :
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ARGUMENT FOR AMENDMENT OF CHARTER.

AMENDATORY ACT.

An Act amendatory of an act to authorize the construction of a bridge
across the Mississippi River at Memphis, Tenn., approved April twenty-fourth,
eighteen hundred and eighty-eight.

BE Ir ENACTED BY THE SENATE AND HOUSE oF REPRESENTATIVES OF T
UNITED STATES OF AMERIGA IN CONGRESS ASSEMBLED, that Section 3 of the Aect
entitled “ An Aet to Authorize the Construction of a Bridge Across the Missis-
sippi River at Memphis, Tenn.,” approved April twenty-fourth, eighteen hun-
dred and eighty-eight, be, and the same ig hereby amended by striking ‘out
the words “seventy-five,”” and substituting the words « sixty-five,” so as to make
said section read as follows:

“Sec. 3. That the said bridge shall be made with unbroken and con-
tinuous spans. Before approving the plans for said bridge the Secretary of
‘War shall order three engineer officers from the Engineer Bureau to be
detailed to the duty of examining by actual inspection the locality where said
bridge is to be built, and to report what shall be the length of the main
channel span and of the other spans: Provided, That the main channel span
shall in no event be less than seven hundred feet in length, or the other spans
less than six hundred feet each in length ; and, if the report of said officers
shall be approved by the Secretary of War, the spans of said bridge shall be
of the length so required. The lowest part of the superstructure of said bridge
shall be at least sixty-five feet above extreme high water mark, as understood at
the point of location, and the bridge shall be at right angles to and its piers
parallel with the current of the river.  No bridge shall be erected or main-
tained under the authority of this act which shall at any time substantially or
materially obstruct the free navigation of said river; and if any bridge ‘erected
under such authority shall, in the opinion of the Secretary of War, obstruct
such navigation, he is hereby authorized to cause such change or alteration of
said bridge to be made as will effectually obviate such obstruction ; and all
such alterations shall be made and all such obstructions be removed at the
expense of the owner or owners of said bridge; and in case of any litigation
arising from any obstruction or alleged obstruction to the free navigation of
said river caused or alleged to be caused by said bridge, the case may be
brought in the circuit court of the United States within whose jurisdiction any
portion of said obstruction or bridge may be located: Provided further,
That nothing in this act shall be so construed as to repeal or modify
any of the provisions of law now existing in reference to the protection
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of the navigation of rivers, or to exempt this bridge from the operation of
the same.”

Sec. 2. The right to amend or repeal this act is hereby expressly reserved.

OBJECTIONS TO '75 FEET HEAD ROOM.

Besides the increased cost involved, there are two very serious objections
to the requirement of 75 feet clear head room.

The first of these lies in the fact that it involves the lifting of the entire
traffic which will cross the bridge ten feet higher than a head, room of 65 feet
would require, and that this represents so much inereased expenditure for
power and fuel, with a corresponding increase in cost, which must ultimately be
borne by the shipper and producer.

The second objection, which is a more serious one, lies in the fact that this
height will bring the eastern approach to the bridge about ten feet above the
level of the bluff on which the city of Memphis is built, which will interfere
with the existing arrangement of streets, and also require a grade on the
approach up which it will be necessary to work engines in a manner which
is objectionable and disagreeable within a city, and is a source of danger to
frame buildings, of which there are many in this part of Memphis.

If the height of the bridge could be fixed at 65 feet instead of 75 feet, all
these difficulties would be entirely avoided.

FIRST MEMPHIS BRIDGE CHARTER.

The first charter for a bridge across the Mississippi River at Memphis was
granted by an aet to authorize the construetion of a bridge across the Missis-
sippi River at Memphis, Tennessee, approved February 26th, 1885, This
charter fixed the length of the channel spans at not less than five hundred ‘and
fifty feet and required the height of the Towest part of the superstricture to be
at least sixty-five feet above extreme high water mark.

Section 3 of this act reads as follows :

“Sec. 3. That said bridge shall be made with unbroken and continuons
Spans ; two spans thereof shall not be less than five hundred and fitty feet in
length in the clear, and no span shall be less than three hundred féet in the
clear. The lowest part of the superstructurs of said bridge shall be at least
sixty-five feet above extreme high water mark, as understood at the point of
location, and the bridge shall be at right angles to and its piers parallel with
the current of the river. No bridge shall be erected or maintained under the
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authority of this act which shall at any time substantially or materially
obstruet the free navigation of said river; and if any bridge erected under such
authority shall, in the opinion of the Secretary of War, obstruct such naviga-
tion, he is hereby authorized to cause such change or alteration of said bridge
to be made as will effectually obviate such obstructions, and all such alterations
shall be made and all such obstructions be removed at the expense of the
owner or owners of said bridge. And in case of any litigation arising from any
obstruction or alleged obstruction to the free navigation of said river, caused or
alleged to be caused by said bridge, the case may be brought in the circuit
court of the United States in which any portion of said obstruction or bridge
may be located : Provided further, That nothing in this act shall be so con-
strued as to repeal or modify any of the provisions of law now existing in refer-
ence to the protection of the navigation of rivers, or to exempt this bridge from
the operations of the same.” '

Had the Kansas City & Memphis Railway & Bridge Co. built its bridge
under this charter, the longest span which it would be required to build would

have been fifty feet shorter than the shortest span in the bridge it is now

building, and the head room of the bridge would have been ten feet less than
the height now required.

REPORT OF BOARD OF ENGINEERS UPON GENERAL
BRIDGE LAW.

A bill was introduced in'the Fiftieth Congress known as “Senate Bill 275,”
to authorize the construetion of bridges across the Missouri between its mouth
and the mouth of the Dakota or James River, and across the Mississippi River
between St. Paul, Minn., and Natchez, Miss., and across the Illinois River
between its mouth and Lia Salle, Ill.  This bill was referred to a Board of
Engineers who made their report on February 23d, 1888: ‘This report is
printed, being Senate Executive Document No. 120, 50th Congress, 1st Session.
It is also printed in full in'the Report of the Chief of Engineers, U. S. A.,
for 1888.

In this report (page 9) they say :

“The Board, feel well assured that, by the use of well known appliances,
the upper portions of steamboat, chimneys can be lowered to the level of the
pilot houses, and as the clear head room they have recommended will pass the
pilot houses of the largest boats on the river, they consider that the slight
delay which may accompany this operation of lowering the chimneys will be
far less onerous to navigation than the great danger and difficulty which must
of necessity attend an attempt to pass through a narrow draw opening at high
stages of water.”

In other words, the Board recognized the fact that smoke stacks can be so
easily lowered that it is unwise to insist on bridges being built so as to give the
height necessary for boats to pass without lowering their smoke stacks.

In the same report three lists of boats are given (pages 36, 40 and 41) in
which the heights of pilot houses and of smoke stacks are noted.
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The first is a list of ‘Ohio River coal tow boats.. In this list the greatest
height of pilot house is 55 feet, the greatest height of chimney 88 feet. These
boats pass through bridges 53 feet above high water, and though complaints
have been made of the length of spans, no complaints are made of the height
above water, :

The second list is a list of the St. Louis and New Orleans Anchor Line
boats, the largest passenger packets now running on the Mississippi River.
The highest pilot house is 65 feet and the highest smoke stack 92 feet. As a
matter of fact the height of the pilot house would be reduced to 60 feet by the
removal of unnecessary ornamentation, and the smoke stacks are only four feet
higher than the smoke stacks of boats on the Ohio River which pass under
53 feet bridges.

The third list is a list of the tow boats of the St. Louis & Mississippi
Valley Transportation Co., the highest pilot house being 52 feet and the
highest smoke stack 75 feet.  These boats are among the most powerful boats
which ever ran on the Mississippi River.

The Board of Engineers returned the proposed General Bridge Law with
certain amendments, Section 18 of the bill as recominended by this Board
reading as follows:

“Sec. 18. That all bridges authorized by this act over the Mississippi
River between the mouth of the Ohio River and Natchez, Mississippi, shall be
high bridges with unbroken and continuous spans, having at least one channel
span of not less than gix hundred and. fifty feet clear channel way, all other
spans over the water-way to have a elear channel way of not less than five
hundred feet ; and all said spans shall haye a clear head room of not less than
seventy feet above high water mark.”

It appears to have been the conclusion of this Board that a height of five
feet more than the height of the highest pilot house of which they had any
record was ample for any portion of the Mississippi River. The Report of
this Board of Engineers was based on a height of pilot house measured to the
top, of ornamentation instead of ' to the top without ornament, which is the
correct measurement. This diserepancy probably occurred from the fact that
the Board of Engineers, having a limited time at their command,. took the
heights as given by the steamboat owners instead of having them specially
measured, and the character of the upper five or six feet was thus overlooked.

OBSERVATION OF HEIGHTS OF STEAMBOATS.

With the view of obtaining the most recent information, a special agent
was sent down the Mississippi River from St. Louis to New Orleans and return
with instructions to examine every boat on the river and report upon her prin-
cipal dimensions. Thig trip was made in November and December, 1889.

While the report of this special agent only covers those boats which were
in actual seryice at the time of his trip, it practieally includes every boat now
running on the Mississippi River except the Ohio River boats, all of which pass
under bridges only 53 feet above high water.

A list of the boats measured by this agent with their principal dimensions
is given in the Appendix, the boats being arranged in the order of the height
of their pilot houses without including ornaments.

The pilot houses of the western river boats as now built are surmounted
by a wooden ornament of absolutely no use, several feet higher than the flat
roof of the pilot house. The smoke stacks are also ornamented on top, the
ornamentation being often in the form of an open work resembling the feath-
ered head dress of an Indian. In some instances this ornamentation is of solid
form, and may be considered an extension of the smoke stack; generally it is
only ornamental. .

The results of this agent’s examinations show that there are only about six
steamboats on the Mississippi River whose pilot houses including ornamen-
tation are more than 60 feet high, and that there is not a single boat on which
the pilot house without ornamentation is 60 feet high, while there are only six
boats in which the height of pilot houses without ornamentation is more than
55 feet.

COMPARISON WITH REQUIREMENTS ON TRIBUTARY RIVERS.

The laws under which the two bridges at St. Louis have been built require
a head room of 50 feet in the clear above high water, which high water has
been interpreted as the height of the St. Louis City Directrix, with an allow-
ance in the case of the new Merchants’ Bridge for the slope of the river. The
St. Louis City Directrix is 7.6 feet below the extreme high water of 1844, thus
making the actual requirement above extreme high water 42.4 feet.

The bridges on the lower Ohio River were built under the provisions of an
Act supplementary to an act approved December seventeenth, eighteen hundred
and seventy-two, entitled “An Act to authorize the construction of bridges
across the Ohio River and to prescribe the dimensions of the same. Approved,
February fourteenth, 1883.” The closing part of Seetion 2 of this Act reads as
follows:

“ Provided further, That in lieu of the high draw prescribed above, bridges
over the Ohio River below the Covington and Cincinnati Suspension Bridge
may be built as continuous bridges with a clear height of fifty-three feet above
local highest water, measured to the lowest part of the channel span.”

The bridge across the Ohio River at Cairo within four miles of the mouth
of the Ohio River, under which every boat passing from the Ohio River to the
Mississippi must go, is built in accordance with this law. It is 53 feet above
high water, and the range between high and low water at the site of the bridge
as determined by the Chief of Engineers is 52.2 feet, making the total height
of the bridge 105.2 feet above low water.

At Memphis the range between low and high water is 36 feet, and the
requirement of 75 feet head room is not only 22 feet more than is required at
Cairo above high water, but corresponds to 5.8 feet more than is required at
Cairo above low water,
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CONCLUSIONS. required for the Memphis Bridge ; and the greatest height of pilot houses with- sary by such Board of Engineers, and the Report of this Board of Engineers
out ornamentation, which is the only proper measurement, is fifteen feet less was based on a height of pilot house measured to the top of ornamentation
The general conclusions which may be drawn are : than the height now required. instead of to the top without ornament,
First. Tt is an established fact that the lowering of smoke stacks is a small Fourth. The Kansas City & Memphis Railway & Bridge Co. is building a Sixth. A height of Srxrv-Five feet wonld meet all reasonable requirements
matter, which is so easily accomplished that it is unjust to require bridge com- bridge which from length of its spans and the other general features will form of navigation and remove from the bridge certain features which are very
panies to raise their bridges to a sufficient height to enable boats with high less of an obstruction to navigation than any bridge yet built on any western

> objectionable both to the bridge company and to the residents of the adjacent
stacks to pass through without lowering. river. portion of the city of Memphis.
Second. The boats on the Ohio River are now fitted with hinges for lower-
ing their stacks, and the boats on the Mississippi River could easily adopt the
same appliances.

Third. The greatest height of pilot houses is ten feet less than the height

Fifth. The plan of this bridge in the matter of spans meets the conditions

of the General Bridge Law recommended by the Board of Engineers in their GEO. S. MORISON,
Report of February 23d, 1888, The requirements of the act under which the

Ch. Engr. K. C. & M. R. & B. Co.
bridge is being built call for five feet more head room thai was deemed neces-

CHIcAGO, Jan, 4th, 1890,

APPENDIX.
TABLE OF STEAMBOATS ON LOWER MISSISSIPPI RIVER DEC, 1889, ARRANGED ACCORDING TO HEIGHT OF PILOT HOUSE.

ALL HEIGHTS ON BASIS OF BOATS BEING LIGHT.

Height of | Height of H%%P{}; of He]},%{g:tof Height of | Height of Hell)gﬂl;ttof Heﬁ?{ft of
. When | Xind Biabe i House House When | Kind Stack Stack House House
Name of Boat. Port Line. Built, of Tonnage. | Length. | without with ‘ilhicat wath Name of Boat. Port. Line. Built of Tonnage. | Length. | without with S At With
Wheel. Ornament. |Ornament.| J*5 108" et © | Wheel. Ornament.|Omament, Ornament. (Ornament.
FEET. FT. IN. T, IN. FT, IN. B TN, FEET. FT. IN. BFT. "IN, ETLE IN. FT. "IN.
Oliver Bierne.......... New Orleans. ... Plan. & Mer: Pk. Co. ...... 1886 | Side, | 1112.78 | 267. 78 10 | 83 10 | 59 9 | 64 . 9 Whisper. ;.. . il [New Orleansi i [l . . oo 00 Zoib v ilionsrs | seorn, | | 60, 180.9 13 67 11, 1697 12 46, 8 1VE 7" 8
City of'St. Louis. . . . ... ISt Louis. . . .. .. Ancher - Soo- ey SO o 1883 & 1565.17 300. 84 2 1. L B - % G2 T Danthessa o “ emele|BE@ R. & Consboll v ot ods 1877 e 250,82 1761 |16100:6 64 B 46 1 49 1
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APPENDIX  H.

ORDINANCE OF THE LEGISLATIVE COUNCIL OF THE TAXING DISTRICT OF SHELBY COUNTY, TENNESSEE,

‘WHEREAS, the Kansas City and Memphis Railway and Bridge Company, a
corporation created, organized and chartered under the laws of the State of
Arkansas, has petitioned the Legislative Council of the Taxing District of
Shelby County, Tennessee, for the right to construet and maintain its tracks
and railroad and operate the same with its engines and cars thereon with steam
or other motive power across certain streets and across, over and along certain
alleys in the said Taxing District, as specified and described in a petition and
map filed by the said Kansas City and Memphis Railway and Bridge Company,
now on file in the office of the Taxing Distriet of Shelby County, Tennessee ;
said railroad and tracks being for the purpose of furnishing an eastern
approach to the bridge now being construeted by said Kansas City and Mem-
phis Railway and Bridge Company, under an Act passed by the Congress of
the United States and approved by the President of the United States, April
24, 1888, pages 92 and 93, Acts of Congress, 1888 ; and for the right to con-
struct and maintain an incline for an entrance to the wagon way of said bridge,
as set forth in gaid petition and map. Said railroad tracks and approaches are
to be located across certain streets and across, over and along certain alleys,
as shown by the petition and map aforesaid as follows:

¢ Beginning at Pier No. one (1) of said bridge near the east bank of the
Mississippi River, the said east approach runs southeasterly through said
Railway and Bridge Company’s property to the north line of Virginia avenue,
west of Delaware avenue; thence in the same direction at an angle across the
extreme west end of said Virginia avenue into Block No. two (2); thence cury-
ing to the left it runs across the extreme northeast corner of said Block No. two
(2) to the west line of said Delaware avenue; thence in like manner at an angle
across said Delaware avenue into Block No. 8 ; thence across said Block No.
three (3) to the west line of Indiana avenue ; thence across Indiana avenue into
Block No. fivei(5), the eurve terminating about forty (40) feet east of the west
line of said Block No. five (5); thence east to the west line of Arkansas avenue;
thence across said Arkansas avenue, at right angles, into Block No. twelve (12);
thence east through said Block No. twelve (12) to the west line of Louisiana
avenue; thence east across Louisiana avenue, at right angles, into Block
No. thirteen (18); thence east across said Block No. thirteen (13) to the west
line of Pennsylvania avenue, upon which are located the tracks of the Citi-
zens' Street Railway ; thence east across said Pennsylvania avenue, at right
angles, into Block twenty-two (22); thence across said Block No. twenty-two
(22), and the alleys intersecting the same to the west line of Kansas avenue ;
thence across Kansas avenue to the west line of Block No. twenty-three (23) ;
thence into and across said Block No. twenty-three (23).
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The said approach from Block No. three (3) to Block No. twenty-three (23)
inclusive to consist of four tracks. Also a connection line beginning in Penn-
sylvania avenue near the west line of Block No. twenty-two (22) and curving to
the north through said Block No. twenty-two (22), and across the alleys inter-
secting the same, to the south side of Virginia avenue; thence across the said
Virginia avenue to Block No. twenty-one (21); thence across the southeast
corner of said block No. twenty-one (21) to the west side of Kansas avenue;
then across and along said Kansas avenue to a connection with the tracks of
the Kansas City, Fort Scott and Memphis Railroad in said Kansas avenue near
the centre line of Broadway, the said connection line to consist of two tracks.

Also a second connection line, beginning in Block No. twenty-three (23)
near the east line of Kansas avenue and curving to the north through said
Block No. twenty-three (23) and across the alleys intersecting the same, to the
west side of Kentucky avenue; thence across and along said Kentucky avenue
to a connection with the tracks of the St. Louis, Iron Mountain and Southern
Railway in said Kentucky avenue, the said second connection to consist of two
tracks. Also a third connection line, connecting with the connection line first
aforesaid in or near Virginia avenue and running thence northeastwardly across
Kansas avenue to a connection with the tracks of the Kansas City, Fort Seott
and Memphis Railroad, east of and near said Kansas avenue, the said third
connection line to consist of two tracks.” All situated, lying and being in the
Tenth (10th) Ward of said Taxing District, commonly known as the City of
Memphis. . .

Now, therefore, be it enacted and ordained by the Legislative Council of
the Taxing Distriet of Shelby County, Tennessee, as follows :

SectioN 1.—Be it enacted and ordained, That the Legislative Couneil of the
Taxing District of Shelby County, so far as it has the legal power to do so,
grants to the said Kansas City and Memphis Railway and Bridge Company the
powers, rights and privileges above named and hereinafter set forth upon the
express condition and agreement that the charges and folls to be charged other
railroad companies desiring to use said approaches, connections and bridge
for their trains and cars may be fixed and established by the Secretary of War,
under Section four (4) of the said Act of Congress, authorizing said Company
to build and constrnet and maintain said bridge for the transportation of
freight cars, passenger coaches or trains, foot passengers, ete., over said bridge
and over all tracks or approaches thereto as shall be occupied by said Bridge
Company, and that the right thereto shall be granted by it to every railroad
company now or hereafter entering the Taxing District of Shelby County with-
out discrimination in favor of or against any sueh railroad company. The

word “approaches * shall include all tracks used or owned by said Bridge
Company in gaining access to the bridge proper, whether included in the terri-
tory covered by the above grant or otherwise.

That in the event the Secretary of War should decline, after a lawful and
apt application has been made to him under said Act of Congress by any rail-
road now or hereafter running into said Taxing District, to fix the rates of tolls
over the bridge for the reason that he has no jurisdiction over said approaches,
or for any other reason declines to act, or in case the Circuit and District
Courts of the United States for the Western District of Tennessee, or the Su-
preme Court of the United States, or the State Courts of record of competent
jurisdiction in Tennessee and having jurisdiction in Shelby County, shall
decide that said Act of Congress is inoperative as to the approaches, then this
Legislative Council shall have and hereby retains the right to regulate tolls
from time to time over all such approaches to said bridge upon a like applica-
tion by any such railroad.

And for the further consideration of the materials to be furnished, labor
performed, work done, and the considerations and obligations agreed to be per-
formed on the part of the petitioner, the Kansas City and Memphis Railway
and Bridge Company, as hereinafter set out and specified, and in consideration
of the promotion of the public welfare, especially that of this Taxing District,
resulting from the construction, maintenance, use and operation of said bridge
and said approaches thereto, and the public welfare requiring it, the said Tax-
ing District doth hereby grant, so far as it has the legal power to do so, to the
Kansas City and Memphis Railway and Bridge Company, its successors and
assigns, for the period of ninety-nine years, or so long as said bridge shall re-
main where it is now under the sanction of the United States Government, the
right and privilege to construct, maintain and operate with steam or other
motive power across the streets and across, over and along the alleys above
named and shown by said map, and along the route or line above and thereon
described, its said railroad tracks and connecting lines, and to operate the same
for the purposes stated above and as designated in the petition and map of
petitioner now on file in the said office of the Taxing District.

Sec. 2. Be it further enacted and ordained, That said Railroad and Bridge
Company shall pave the incline approach to the wagon way of said bridge for
vehicles and general traffic with stome placed upon Tishomingo gravel the
whole length thereof, being about 150 feet long and to a width of 30 feet, and
maintain the same. It shall pave all crossings of streets over which its said
tracks pass, between tracksand 18 inches on each side thereof, with not less
than three-inch white oak plank to be full width of each street and maintain



the same, and shall furnish to' the Taxing District free’ of cost, Tishomingo
gravel sufficient to cover from 10 to 12 inches deep, as the Taxing District
Engineer may direct; the following four streets : Delaware, Arkansas, Indiana
and Louisiana avenues for a width of 40 feet on each from the south ling of
Virginia' avenue to the morth sidel of Towa avenue or Jackson street, all of
which are erossed by said tracks, and also furnish all necessary wood curbing
for said distances on said four avenues. All material necessary for the above
shall be furnished by the said. company at its own cost under the direction and
supervision of the Taxing District Engineer, and all work to be done by it
under this paragraph shall be under his supervision and direction.

See. 3. Be it further enacted and ordained, That the Taxing District is not
to be chargeable or liable in any way for any of the expenditures necessary to
the construction and operation of these lines of railroad, whether the same be
for grading or changing of the street, drainage of the same or for other work
or cause whatever in connection therewith. All expenditure, as well as dam-
ages, if any, resulting therefrom to property owners by changing, filling or
cutting streets, failure to furnish and provide proper drainage or otherwise,
shall as between said Taxing Distriet and the Kansas City and Memphis Rail-

wayand Bridge Company be assumed. by said Railway and Bridge Company, -

and the said Railway and Bridge Company agrees and hereby obligates itself
to hold harmless and indemnify the Taxing Distriet against all damages and
expenditures whatever, if any shall acerue therefrom.

Sec. 4. Be it further enacted, That the Kansas City and Memphis Railway
and Bridge Company in laying its tracks on and over streets shall so construct
and maintain the same as to offer the least possible impediment or obstruction
to the use of such streets by the general public: .

Sec. 5. Be it further enacted and ordained, That it appearing that ‘the
entrance to the wagon way of said bridge is directly in front of Virginia
avenue and near to the west end thereof, and that to construct a wagon road
for an approach to such entrance, which will best accommodate the publie, it
is necessary to permanently close said Virginia avenue west of Delaware
avenue; and said Railway and Bridge Company, which owns all the land on
both sides of that portion of Virginia avenue, having asked that the same be
closed, therefore, so far as this body can legally confer such authority, the per-
manent closing of said portion of Virginia avenue, for the construction therein
of said approach and the occupation of said avenue thereby, is hereby author-
ized.

Sec. 6. Be it further enacted and ordained, That it appearing to be for the
convenience of the public and of said Railway and Bridge Company in the
construction, use and operation of said wagon road and other approaches, that
they occupy a portion of Delaware avenue as now located at and just south of
the crossing of Virginia avenue, and that the course of Delaware avenue be
changed at that place by turning it northeasterly across the northwest corner
of said block three (8) in the manner shown on said map and by said petition
filed by said Company as aforesaid, therefore, said Railway and Bridge Com-
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pany is hereby authorized, so far as this body can legally do so, to occupy &aid
portion of Delaware avenue and to' change the course thereof for said ap-
proaches, all as shown by said map and petition and as above set forth, upon
its first having conveyed to said Taxing District in fee for the nse of the publie
for a street that portion of said bloek three (8) to be covered by Delaware
avenue when changed as aforesaid. '

Sec. 7. Be it further enacted and 'ordained, That said Kansas City and
Memphis Railway and Bridge Company be and it is hereby authorized, so far
as this body can legally do so, to construet and maintain a bridge or viaduect
over said Delaware avenue as it nowis and as hereby changed, where its rail-
road tracks cross said avenue, for the purpose of carrying said tracks, which
bridge or viaduct shall be at least twelve (12) feet: above the grade of said
avenue as established by ordinance, and to which the surface of said street is to
be depressed as hereinafter set forth.

Sec. 8. Be it further’ enacted and ordained, That said Kansas City and
Memphis Railway and Bridge Company be and it is hereby authorized, so far
as this body can legally authorize it, to grade and depress the present surface
of said Delaware avenue where said viaduct and tracks will cross it so as to
conform to the grade of said avenue as heretofore established by ordinance.

Sec. 9. Be it further enacted and ordained, That' said Kansad City and
Memphis Railway and Bridge Company be and it is hereby authorized, so far
as this body has the legal power to grant such authority, to construct and
build an.embankment of earth, eight (8) feet high at the highest point' and
forty (40) feet wide, where said bridge lines of railway eross Indiana avenus,
sloping back north to the south line of Virginia avenue and south to the north
line of Towa avenue, so as to eonform to the grade of said Indiana avenue, at
the point of said crossing, heretofore adopted by said Taxing District; said
embankment shall be of uniform width and constructed so as to give an easy
incline from said highest point north to said Virginia avenue and south to
said Towa avenue.

See. 10. Be it further enacted and ordained, That said Kansas City and
Memphis Railway and Bridge Company be and it is hereby authorized, so far
as this body can legally authorize i, to occupy the south alley (there being
two) running east and west through said Block No. 5 with one of its four (4)
lines of railway hereby authorized, and may build and construct an embank.
ment or trestle therein so as to conform to the grade of said alley heretofore
adopted by said Taxing District and so as to conform to the grade so adopted
on Indiana and Arkansas avenues.

Sec. 11. Be it further enacted and ordained, That said Kansas City and
Memphis Railway and Bridge Company be and it is hereby authorized, so far
as this body ean legally authorize it, to construct and build an embankment of
earth, four and one half (4}) feet high at the highest point and forty (40) feet
wide, where said bridge lines of railway cross Arkansas avenue, sloping back
north to the south line of Virginia avenue and south to the north line of Tows,
avenue, so as to conform to the grade of said Arkansas avenue, at the point of
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said crossing; heretofore adopted by said Taxing District, said embankment
shall be of ‘uniform width and construeted so as to give an easy incline from
said highest point north to said Virginia avenue and south to said Tows, avenue,

Sec. 12. Be it further' enacted and ordained, That said Kansas City and
Memphis Railway and Bridge Company be and itsis hereby authorized, so far
as this body can legally authorize it, to build and eonstiuct an embankment or
trestle, not less than four and one half (44) feet, nor to exceed six and one half
(6%) feet high, across both of the alleys running north and south in said Bloeck
No. 12, so ag to conform to the grade of said alleys heretofore adopted by the
said Taxing Distriet and so as to conform to the grade so adopted on said
Arkansas and Louisiana avenues.

Sec. 13." Be it further enacted and ordained, That said Kansas City and
Memphis Railway and Bridge Company be and it is hereby authorized, so far
as this body can legally authorize it, to construct and build an embankment of
earth, six and one half (64) feet high' at the highest point and forty (40) feet
wide, where said bridge lines of railway cross Touisiana avenue, sloping back
north to south line of Virginia avenue and south to the north line of Towa
avenue, so as to conform to the grade of said Louisiana avenue, at the point of
said orossing, heretofore 'adopted by said Taxing Distriet. ‘Said embankment
shall: be of uniform width and constructed so as to'give an eagy incline from
said highest point north to said Virginia avenue and gouth to said Towa avenue.

Sec. 14. Be it further enacted and ordained, That said Kansas City and
Memphis Railway and Bridge Company be and it is hereby authorized, so far
as this body can legally authorize it, to build and construct an embankment or
trestle not to exceed six and one half (6}) feet high across both alleys (there
being two) running north and south through said Block 18 so as to conform to
the ‘grade of said alleys heretofore adopted by said Taxing District and so as
to conform to the grade so adopted on Louisiana and Pennsylvania avenies,

Sec. 15. Be it further enacted and ordained, That said Kansas City and
Memphis Railway and’ Bridge Company be and it is hereby authorized, so far
as this body canlegally authorize it, to intersect and lay its said four (4) tracks
across' the Citizens’ Street Railway, now laid along and over Penngylvania
avenue, and across said Pennsylvania avenue, and put down all necessary iron
or wooden structures in said avenue to effect said crossing, which shall be
made on the grade upon which said Citizens’ Street Railway is laid and hereto.
fore adopted by said Taxing District.

Sec. 16. Be it further enacted and ordained, That said Kansas City and
Memphis Railway and Bridge Company be and it is hereby authorized, so far
as this body ean legally aunthorize it, to lay its connection line, which curves
northwardly out of the main line and consists of two (2) lines of railway in
Bloe No. 22, across the alley running east and west through said Block No. 22,
and across Virginia avenue just west of Kansas avenue, and into and across said
Kansas avenue so as to intersect and connect with the Kansas City, Fort Scott
and Memphis Railroad and to put down all necessary iron or wooden structures
to effect said connection in said Kansas avenue: all of which shall be done so




it

as to conform to the grade of:said alley and avenues heretofore -adopted by said
Taxing Distriet and upon which grade said Kansas City, Fort: Scott ‘and Mem-
phis Railroad is now laid and constructed upon said Kansas avenue.

Sec. 17. Be it further enacted and  ordained, That said Kansas City and
Memphis Railway and Bridge Company be and it is hereby authorized, so far
as this body can legally authorize it, to construct a second conneetion line
curving northwardly out of the main line in said Block No. 23, which shall con:
sist of two (2) tracks, across the alley running north ‘and south in the eastern
part of said Block No. 23 (there being two (2) such in said block), and across
the alley running east and west therein, and across Virginia avenue where it
intersects and crosses Kentucky avenue, into and across said Kentucky avenue
s0 as to intersect and connect with the said St. Liouis, Iron Mountain and
Southern Railway laid in and along said Kentucky avenue, and to put down all
necessary iron or wooden structures to effect said connection in said Kentucky
avenue ; all of which shall be done 80 as to conform with the grade of said alley
and ' of Virginia and Kentucky avenues heretofore adopted by said Taxing
District, and upon which grade said St. Louis, Iron Mountain and Southern
Railway is now laid and constructed upon said Kentucky avenue:

Seec. 18. 'Be it further enacted and ordained, That said Kansas City and
Memphis Railway and Bridge Company be and it is hereby authorized; so far
as this body can legally authorize it, to construct the third connection line, con-
necting with the first connection line herein authorized in or near Virginia
avenue, and running thence northeasterly across Kansas avenue to a connection
and intersection with the tracks of the Kansas City, Fort Scott and Memphis
Railroad east of and near Kansas avenue, which third connection shall consist
of two (2) lines of railway tracks, and to put down all necessary iron or wooden
structures to effect said connection : all of which shall be done so as to conform
with the said grade of Kansas avenue heretofore adopted by said Taxing
Distriet.

See. 19, ' Be it further enacted and ordained, That said Kansas City and
Memphis Railway and Bridge Company be and it is hereby authorized, so far
as this body can legally authorize it, to construct all four (4) of its railway
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tracks on its main line across both of the alleys running north:-and: south
through said Block No. 23, which shall be done so as to conform with: the
grade of said alleys heretofore adopted: by said Taxing District, and upon
which grade said Kansas City, Fort Scott and Memphis Railroad and said 'St.
Louis, Tron Mountain and Southern Railroad are constructed and built.

Sec. 20. Be it further enacted and ordained, That the said map filed by
the said Kansas City and Memphis Railway and Bridge Company in said office
of said Taxing District be and the same is hereby accepted as showing the true
line of the tracks for permanent right of way, four (4) in number on the main
line and the connection lines aforesaid each' consisting of two tracks, for all
which rights are hereby granted, and the same is hereby adopted and made
part of this ordinance. And it is' the true intent and meaning of this grant to
give to said Railway and Bridge Company, but only as far as this body has the
legal power to do so, and subject to the limitations and restrictions herein set
forth; the right to construct, maintain and operate with steam or other motive
power said lines of railroad and connections over and across the streets and
over, across and along the alleys as shown on said map so referred to and made
a part hereof.

See. 21, Be it further enacted and ordained, That no sufficient reason or
objection having' been found or made by any penson for rescinding, repealing,
amending or modifying the ordinance passed and approved by the Legislative
Council on the 12th day of February, 1891, adopting the grade as established
by the Taxing District Engineer on Virginia, Delaware,; Indiana, Arkansas,
Liouisiana, Pennsylvania, Kansas and Kentucky avenues and alleys thereby
shown at the points therein and thereby designated, and the plat or map or pro-
file of said grades so established and adopted having'been on file for more than
thirty (30) days in the office of the Taxing Distriet Engineer, and in the office
of said Taxing District for the said period of time, all of which was published
for more than 30 days in the “ Evening Scimitar,” a newspaper published daily
in the said Taxing District and having a general circulation therein; said grades

on said avenues and alleys are now finally adopted, approved, established and
made binding.

Sec: 22. Be it further enacted and ordained, That the Taxing Distriet
makes the grant and confers the powers and 'privileges herein specified only so
far-as it has power to do, and no further, and the Kansas City and Memphis
Railway and Bridge Company takes all the risk of the questions of ‘power and
agrees to be responsible therefor and to indemnify and hold harmless the Tax-
ing District against all claims against it arising out of the privileges herein
granted, if there should be any.

Sec. 23.° It is further enacted that said Railway and Bridge Company
shall at its own cost, whenever so directed by an ordinanee of said Taxing Dis-
trict, put up at any one or all of the street crossings hereby contemplated, an
electric light or railroad gate, or station a flagman; and maintain the same at
its own eost, but said Taxing District shall not require any two of the above
precautionary measures at any one of the said street crossings. This clause
shall not, however, be construed as a release of any of the police powers of the
said Taxing District now authorized by law, but said police power is by it re-
tained expressly over the entire grant hereby made.

Sec. 24.. Be it further enacted and ordained, That as evidence of the
assent of said Railway and Bridge Company to the terms of this ordinance it

" shall execute a contract with said Taxing District embracing the provisions of

this ordinance, which contract shall also be ‘executed by the officers of said
Taxing District in duplicate, one copy to be held by each of the parties theréeto.

Sec. 25. Be it further enacted, That should the said Kansas City and
Memphis Railway and Bridge Company fail to eomply with all° or any of the
terms and - eonditions imposed upon it in this ordinance; then the rights, grants
and privileges herein given may be at the option of the Legislative Council of
the Taxing District declared cancelled and inoperative and thereafter cease to
exist.

Passed March 23, 1891,

J. T. PETTIT,

Vice President.
Attest:

Hexry J. Lyny, Secretary.



APPENDIX 1. 45

TIME, COST AND MATERIALS USED IN FOUNDATIONS,

. s PIER . Cain |

MASTER |
BaceiNG OUT Mecaring WATER
. | PrINCIPAL NicaT Sus- Lock PRESSURE COFFEE 4 CoAL For AND NicaT Pume Coan Brack CYLINDER ey 2 Pune, Rev.
DATE i I r o e M Hovse Mex, | COFPEE. SUGAR. CANDLES. Hiikrnel LAy HorsT 51:1; Ecisadn] M FIREMEN. Passgrs, | COAL FOR BoiLmgs. i o WAsTE, Torars || FEET of
MEN. o FOR Susk MATERIAL, —_— A REMARKS,
. Eacue Eice )
T : Hours L
[ Day. Daz. R Rev. |Pres
1890. |Days| Amt. [Days| Amt. (Days| Amount. |Days| Am¢. | Hrs.| Amount, Dnysi Amt. |Lbs.| Amé. | Lbs.| Amt. | No. | Amt. ;‘;%“;g- Amt. | Hrs.| Amount. || Hrs.| Amt. | Hrs,| Amt, | Hrs.| Amt, | Hrs.| Amt, | Hrs.| Amt. | Tons, lAmount. Gals.| Amt, [Gals.| Amt, | Lbs.| Amt. L
Jan. 9 1) 5.000 1| 4.00 1 3.00 1 1| 8.000 96, 24.00, 1| 1.50 1 VBl s Ll L R 1 (0.28]| 200 4.00( 15 | 4.80/ 12 | 3.60/.. 3.60 18 | 2.70' " 2.97 ‘ 8.64'1 110.051.8|1.111] 2 |0.12 69.56/| 2.54 | Sand, gravel, clay | 6.16| 41 | 45 | 36 tStarted air comp, at 10.45 p.m.
“ 10| 1| 5000 1| 4.00 8 9.00 | 2| 4.00] 328 82.00 2| 3,000 7| 1.82| 4 |0.26| 12| 0.29 2 |0.56 | 88 17.60 || 15| 4.80 12 | 3.60/.. 8.60[ 24 | '8.60/'-10.74 4" 30494 2 0.294. 0. .11, .. A 8 |10.18 | 174.02/| 0.08 4 i | 22.16/ 88 | 61 | 42 |/Started water pumps at 1 a.m.
B 5 00) A= -4, 001018 9.00 | 2| 4.00 336] 84.000 2| 8.000 7| 1.82 5/0.81| 2] 0.04 2 | 0.57| 78| 15.60 || 15 | 4.80| 12 | 8.60|.. .60/ 24 | 3.60 12.18 | 34.56 | 2| 0.23|.. .. .00 3 1°0.18 | 177.90/| 0.46 “ 4 ““ | 22.00/ 38 [ 81 | 36 ‘ p
“ 121 1 405:000 1| 4.00 8 9.00 | 2| 4.00 332| 82.80, 2| 38.000 7| 1.82 4/0.26| 3] 0.07 2 |0.56 | 78| 15.60 || 15 | 4.80| 12 | 3.60|, . 36004 [~ 86012008 845480 D1 0208 i ms shese s 21 0.12 | 176.18|| 0.81 % 2 ¢ | 23.000 35 | 83 | 35
P o L S T L 9.00 | 2| 4.00 336/ 84.00[ 2 | 8.00] 9| 2.84 5!0.82| 3] 0.07 2 | 0.57 | 78 15.60 || 15 | 4.80/ 12 | 8.60|.. 3.60| 24 | 3.60) 12.08 | 34.14| 21 0.22[....[i..... 3 10.18 | 178.04/ 0.47 i £ “ ) 22.33| 46 | 86 30
* M 1] B00ed o#0018 9.00( 2| 4.00 844/ 86.000 2 | 8.000 9| 2.33 5 /0.8 |....|...... 2 |0.56 | 69 13.80 | 15 | 4.80| 12 | 3.60|.. 8.60) 24 [ 3.60)" 8.44 1 '23.991 27 0.2% (.0, h. ...l 3 10.18 | 167.99| 0.10 “ & 1 28.75 43 | 90 | 80
Gl | B 0 S T L L 9.00 | 2| 4.00(336] 84.00/ 2 8.00/ 6| 1.56 5 {10.821 21 0.04 2 1087 78] 15.60 || 15 [ 4.80} 12 | 8.60/....]...... 24 | 8.60 24 | '8.60 18.33 | '37.80¢ 271 0.221.0..).. ... 2 10.12 [ 180.88|| 1.388 4 g “] 23.83) 49 | 86 | 25
« 160 B B0l T £ 400045 9.00 [ 2| 4.00/ 324f 81.00] 2| 3.00/ 10 [* 2.59| 5| 0.831 [ .. .|.. .. . 2 10,66 66 18.20|[ 16 | 4.80/'12 | g.60f. ...|....." 24 | 8.60 24 | '8.60| 18.47 | '38.201| 21 0.22 |....|...... 8 (0.18 | 176.86| 0.50 s i “0 28.50] 46 | 83 | 25
“ 1% 1| 5.000 T 4£.00 lis 6.00 ( 2| 4.000240{ 60.00/. 2 | 3.00, 6| 1.56/ 5[.0.32| 27 0.05 2 10.57 [ b0| 10.00 || 15 | 4.80( 12 | 8.80/....)...... 24 | 8.60] 24 || 3.60| 11.60 | 32.92| 2!0.22)....}...... 3(0.18 [ 148.42( 1.58 T L | 14.92f 41 [ 91 | &
S (S 1l oniteal 1, SH0 80 4L00WENRL . S 2 108,00} ool . 5 L Lok e Tt s atetle s vttt o log | Sk o BRIE SSRRE P 15 | 4.80[ 12 | 8.80[..../.....0 24 | 8.60[ 24 | ‘8.60) 4.0 113,431 21 0.28'|.0..| ..., 210.12 40.87|| 0.48 | Sand and gravel |.,.... s o lalbie b5l 20
s 1 e B Bl £.000 080k . S5 " ) (S T o s A L ] ...... (500 L PR | el ol P g il D g 7l Btan Li13)  d | fheAll  EES CRR O 24 | 3.60] 24 | 8.60 « 8.40 {or 95N | 25 0.220L0 LKL Uk 310.18 80.95| 0.13 fgo K B O, e b «++sfoeee| 26 || Air pressure taken off at 2.45p.m.
Feb. T4, 01 ot 1 4.00‘ 2 6.00 | 2| 4.00{ 220 &556.00/ 2| 8,000 7| 1.82 1 { 0.06 | 3| 0.07 1 1028 ] 43/ 8.00 |l 15| 4.80{ 12 | 3.60/ 24 | 4.80 | 24 | 3.60 24 | 3.60 WASHR T ERAl | 28 0.99,0.L1F. .. 0 4 190.24) |% 124.28]fc.1..; Sand and gravel | 14.50| 88 | 99 | 34 | Air pressure applied at 8 p.m,
“ ol 1| bleol E [ L0010 6.00 | 2] 4.000 376) 94.000 2 | 8.000 6| 1.56/ 6 0.38| 1| 0.02 2 10.661 92 17.85| 15| 4.80( 12 | 8.60| 24 | 4.80 |24 | 3.60/ 24 | '8.60] 19.65'! 661664 | 24 0,234,006, .. 0 8 (°0.18 | 212.88[| 0.47 biries 45 22.50) 84 | 99 | 34
“ 166 T 5.00F 1T [ 40013 9.00 | 2( 4.001 336 84.00( 2| 8,000 6| 1.56/ 3| 0.19 ] .. .|.... . 2 [0.57 | 920 17.856 |l 17 | 5.60] 13 | 3.60 24 | 4.80 | 24 | 3.60| 24 | 3.60 11.64 | 83.08 | 2] 0.2 |....|e ... 4| 0.24 | 183.86| 0.08 PO RS % 24.00 86 | 97 | 81 | Sacking out gravel.
“ el 1] oB.00) 1) £00lke 9.00 | 3| 6.00/ 423 105.40| 2 | 8.00[ 7| 1.82| 3[0.19| 27| 0.04 2 10.56 | 92| 17.85 || 28 | B8.80/ 24 | 7.20 24 | 4.80 | 48 | .20/ 48 | 7.20' 20 66 | 885084 | B8 0.23:0.0 1%, L 1 31 0.18 | 246.98|| 0.69 g LY s 39 25' 86 | 93 | 34
“ 187 T 5.00) T 40038 9.00 | 3| 6.00]492 128.00[ 2| 8.00 9| 2.34 4[0.26) 1] 0.02 2 10.57 | 85 16.85 || 28 | 8.80| 24 | 7.20/ 24 | 4.80 | 48 | 7.20| 48 | #.20|" 1750 [FLLOSGBAL | 250 O, R3O LIV, L 310,18 | 255.22| 0.31 e 18 85.88 87 | 93 | 82 | Put on one clay hoist. [
a.m.
¢ 190 1| 6000 T} 40008 9.00 [ 3 [ 6.00/ 6520; 180.00 2 3.00( 7! 1.82| 4| 0.2 (.. ..[...... 2 10.56 | 85 16.85 || 28 | 8.80/ 24 | 7.20{ 24 | 4.80 [ 48 | ‘7.20| 48 | 7.20 19,08 S4T054 | 26 02200, L L A 3 10.18 | 266.14(| 1.50 fie gL~ 5 47.83 88 | 93 | 84 ||Started comp. on Lincoln at 7,20
“ 20 T 60 B[ £.00018 9.00 | 3| 6.00/ 528/ 182.00f 2 | 38.00] 7| 1.82] 7| 0.44]| 2’ 0.04 2 1 0.57| 139 26.15 1128 | 8.80| 24 | 7.20| 24 | 4.80 | 48 7.201-48 | V7. 201'6 162 080 I 450826 | 28 0,290, 0. L B 8 1°0.18 | 269.14]l 0.64 i, ofs T 88.82) 41 | 94 | 36 ||Sacking out gravel.
BRI b 08] S 400 B 9.00 | 3| 6.00 532 183.00/ 2 | 3.00/ 7| 1.82/ 6)0.38] 3| 0.07 2. 0,56 | 92 18.45 || 28 | B.80( 24 | 7.20{ 24 | 4.80 | 48 | 7.20| 48 | 7.20 15.34 48.48 | 2 1 0.22 [....].. 3 |0.18 | 260.36/| 0.58 SRS £ 48.00| 87 | 88 | 35 ||Started clay hoist.
wr 2l L 500 1 £00018 9.00 [ 3| 6.00 512 128.00( 2| 3.00. 9| 2.33 7| 0.44 21 0.05 2 [0.57 | 92] 18.45 || 28 | 8.80| 24 | 7.20| 24 | 4.80 | 48 | ‘7 90| 48 | 7.20| o8 4l iBLrAsral | 28 0.0301.0. 1, L5 4 10.24 | 287.26(|1.93 PER: LS it 46.75| 40 | 85| 37
‘R 1| 6.0011 | 4.00] 3 9.00 | 8| 6.00] 500 125.00/ 2 | 8.00, 7| 1.82] 6! 0.38| 1 0.03 2 |0.56 | 92/ 18.45 (1 80 | 9.60] 24 | 7.20| 24 | 4.80 | 48 | 7 20! 48 | 7.20| 9440 69.08 29 0.22 | '8 [0.18 [ 218.72| 1.62 AN G “[ 47.00f 40 | 78| 39
an
“ 241 1] 5.000 1] 4.00 38 9.00 | 8| 6.00f 512 128.00| 2 | 8.00/ 7| 1.82] 6/ 0.38| 1] 0.02 2 (0.67 | 87 17.46 |l 28 | 8.80[24 | 7.20| 24 | 4.80 | 48 | “7.90( 48 7.201'119.08% 54105% 29 0.2201.1.L 0. L 3 | 0.18 | 264.89| 0.62 [Sand, gravel, hzﬁd- 22.58) 88 | 71 | 40
“ 2501 1) 5:000F 181 40003 9.00 | 3| 6.00 472 118.00] 2 | 3.00] 6| 1.56| 7| 0.44| 2| 0.04 2°10.56| 92( 18.45 || 28 | 8.80{ 24 | 7.20{ 24 [ 4.80 | 48 | 7. 20| 48 | 7 20l 19 .94 56.48' 29 0.23:.0..].. 3 .0.18 | 258.13|[ 1.43 Fine sand 11.25} 43 | 76 | 88
20T 6000 1|F 42001 3 9.00 | 8| 6.00{ 504 126.00, 2 | 8.000 7| 1.82[ . 5[0.31| 3| 0.07 % | 0:87, 92| 18.45 |l 28 | 8.80{ 24 | 7.20| 24 | 4.80 | 48 | 7. 20| 48 TS0 E G0 07 12 [ 0.80 e s 3 | 0.18 | 272.79{| 0.57 |Saudy clay or sedi- 46.33 48 | 80 | 87
0271 1] 5:00171 |04.00, 8 9.00 | 3| 6.00| 264 - 66.00] 2| 3.000 7| 1.82| 6 /038! 3| 0.07 2 | 0.56 | 92/ 18.45 [1'30 | 9.60] 24 | 7.20'12 | 2.40 | 48 | 7.20| 48 | .20l 14.05 a6 B8 0.230.0 L L P8 8 10.18 | 188.13( 1.28 ment 13.41 41 | 80 | 88 | Stopped sinking to ecaich up with
‘““ 28| 1 5.00[" 14,00 3 9.00 | 3| 6.00[ 288 72.00] 2| 3.000 7| 1.82| 5/0.31| 2| 0.04 1 1 0.28 | 104 21.85 |28 | 8.80[ ®4 | 7.20[::..[:::. 00 48 | ‘v o0 48 | "% 9ol 20 .59 68w | 26| 02280 . 1L .L3H 310.18 || 212.22| 0.21 o 16.9l| 89 | 85 | 34 planking.
Marchl| 1| 5.00] 1| 4.00/ 3 9.00 | 3| 6.00/ 492/ 123.00] 2| 3.00 6| 1.56 5 0.8 | 1 0.02 1 10.29[ 92 18.45 | 28 | 8.80 24| 7.20/ 24 | 4.80'| 48'| 7.0 487 = 201 19094 | 561487 2000.224 '8 | 1,11'[74 | 0.24 | +263.89!:0:58 §¢ 40.24E 37 | 77 | 85 | 'Water pumps started in night,
SO ) 9.00 [ 8| -6.00| 520/ -180.00| 2 | 3.00{ 9 | - 2.84 7| (.44 | 21 0.056 1-1.0.28 | 92 18.45 || 28 | 8.80{ 24 | 7.20| 24 | 5.40 | 48 | 7.20| 48 | 7.20| 23.39 66.22 | 2| 0.22 8 [0.18 | 280.98( 1.32 £ 47.58| 40 | 88 | 88
oL 1l ora0l L 400l 8 9.00 | 3| 6.00| 520/ 130.00 2 | 8.00] 9| 2.33 7|0.44! 3| 0.07 1 10.28 | 92| 18.45 || 28 | 8.80| 24 | 7.20/ 24 | 5.40 | 48 | 7.20| 70 | i1 (0] [T o ) R . o3 P o | 410,24 293.86/| 1.88 g 46.82( 86 | 84 | 37
“ 4] 1| 5.000 1| 4.00 '3 9.00 | 3| 6.00| 504 126.00 2 | 8.000 9| 2.34 7 044 | 1| 0.08 1 1028 | 26 4.90| 28| 8.80| 24 | 7.20/ 24 | 5.40 | 48 | 7.20| 70 | 11.05 Toc020 b 45330 2 0998 .. L 5 4 10.24 | 246.23|| 0.20 £f 47,00 41 | 84 | 33
B T ) R 9.00 | 3| 6.00 520 180.00{ 2 | 8.00] 6| 1.56| 8| 0.19| 1| 0.02 1 0. 297 (0. SRSt 28 | 8.80/"R4 | 7.20 24 |"6.40' | 48 | 1720l 70 | 11.05) 17.07| 48.37| 2 [Bo 2 o 8 0.18 | 247.48| 2.39 fé 44.92| 41 | 81 | 34 |
< @l 1 8ol El 40008 9.00| 3! 6.00] 528 182.00, 2| 8.000 7| 1.82 4!0.26| 1!0.02 10 2850 e 80U 287 B:80 24 | 7.20/ 24 | 4.90 | 48 | 7.20| 70 | 11.05] 22.67 | 64.21 | 2 0.22 |. --{ 8] 0.18 | 265.14| 0.24 [Sandy clay or sedi-| 46.75) 40 | 85 | 26
PR R Be0Dn 1 T 4oplls 9.00 | 3| 6.00] 402) 128.00, 2| 8.00| 9| 2.83 7]o0.44| 7| 0.16 1 [10.287 6 Rl nes 28 | 8:80F 24 | 17.20( 24 | 4.90 48 | 7.201 70, 11,05|, 21.09 | 59.73 | 2| 0.22 |. 31 0.18 | 252.49| 1.74 | ment 45.25| 88 | 88 | 28
o 8 1L B0 11§ 4.000 8 9.00 [ 3| 6.00| 496] 124.00] 2| 3.000 9| 2.84 7 |0.44|....|...... 2 057 Bewin . 28 | B.80] 24 | 7201 24 | 4.90 | 48 | 7.20| 70 | 11.05] 1894 | ‘53.65 | 2 | ¢ 99 Y, oo | MBS S 8 (0.18 | 247.55/ 0.98 s 43.58 87 | 84 | 17 ||Caisson completed,
.2 Iha brool 2 1R 4RonlBE 9.00 | 8| 6.00 464] 116.00| 2| 3.00 9| 2.383 7| 0.44| 4| 0.09 1110 2nalic s o Rl 16 |5 HLHOR 108 [FV RO S (SRt 241 "3.60 24'|'"8.60[' 12.18"|'84.56 | 2 | o0.22 |....[.. ... 810.18 | 197.10/| 0.53 e 27.25| 34 | 82 | 19 || Finished concreting caisson,
o0 R R stoa B Aol 9.00| 8| 6.00[ 488) 122.00] 2| 8.00 7| 1.82| 7044 |. .. .| ..., B R B e e 28 | '8.80] 24 | 7.20| 24 | 4.80 | 48 | 7.20| 48| 7.20[*15.48 {4388 | 2| o022 | |l 8 (0.18 | 281.08| 2.29 A8 41.66| 88 | 78 | 20 |Began Iayin% masonry. Put on
second clay hoist.
= TR JEl B0 1 1 AR g0RES 9.00 | 3| 6.00/ 488/ 122.00, 2| 8.00/ 10 | 2.59 4| 0.26| 1| 0.08 1 10.28 [160] 10.95 || 28 | 8.80| 24 | n7.20| 24 | 4.80 | 48 | 7.20| 48 .20l RS 11| 6048 | 21 0.22 |..oofovcunn 41 0.24 | 264.20| 0.37 o 43.83 42 | 85 | 25 |
“ 120 11 5.000 1| 4.000 4| 12.50 | 8| 6.40| 495| 181.80, 3| 4.50| 9 2.34 60.38( 4] 0.10 1 0.28 | 96/, 16.90 || 28 |- 8.80| 24 | 7.20| 24 | 4.80 | 48 | 7.20/ 48 | 7 90 1005 L4688 2 |1 0.290 .. L0 0 80.18 | 816.13/ 0.36 ¢ 47.92 87 | 86 | 88 |
e 15| 5 T 5.000 1/ 4.000 4/ 13.00 | 8 | 7.20 540! 216.00{ 3| 4.50| 6| 1.58 7|0 44 S | T 1 10.29 | 96/ 16.90 || 28 | 8.80| 24 | 7.20/ 24 | 4.80 | 48 | 7.20| 48'|"' % 90| ‘17 03 BIL SO 2 I 0L298IE . R 810.18 | 855.29/| 0.93 g 45.62| 89 | 85 | 29 |
“ 141 1| 5000 1| 4.000 5| 15.76 | 2| 4.80( 567| 226.80] 3| 450 6 Teae SRIE0 LAt e 2 0 2 1 0.56 1921 33.70 || 28 | 8.80| 24 | '7.20| 24 |4.80 | 48 | . .7.20| 48 | 7.90| 18 07 DILROE 2 1E0 0L s S 810.18 | 383.91| 2.26 ‘8 48.00| 44 | 82 | 33 |
“ 18] 1|°5.000 1| 400 5| 15.75 | 2| 4.80 6555 222.00 3| 4.50/ 9| 2.33 81050 | 4]0.09 2 | 0.57 [144) 25.30 || 28 | '8.80| 24 | . 7.20| 24 | 4.80 | 48 | w.20| 48 el 1E. 28 {876 21 0.22 |. ... Jeeeone 30.18 | 369.20| 1.17 56 48.00 41 | 85 | 81
“ 16| 1| 500 1| 4.00 5| 15.75( 2| 4.80| 552| 220.80 3| 4.50| 10 2081 SHE0 D0 oo i iy, 2 |1 0.56 |'192 '33.70 || 28 | '8.80) 24 | '7.20| 24 | 4.80 .48 | . 7.20/.48.| 7.20| [20.09 56.90 | 2| 0.22 eveesl 410241 384.76( 1.46 £ 48.00| 43 | 86 | 29
** 17( 1 5.000 1| 4.000 5| 15.75| 2| 4.80| 516 206.40| 3| 4.50 9 23441 SN0 B0RE B 8 2 10.57 | 153 27.40 || 28 | 8.80| 24 | 7.20| 24 | 4.80 | 48 | 7.40| 48 2200 18RA61 I bavaIil 2 0.3 L Ll e 8 (0.18 | 859.07| 0.81 &8 46.33 47 | 87 | 28
“ 18| 1| 5.000 1| 4.000 4| 13.00 | 2| 4.80| 537| 214.80 3 | 4.50| 9 2.33) 8/0.50| 2 0.04 2 | 0.56 | 192| 34.30 || 28 | 8.80 24 | 7.20| 24 | 4.80 | 48 | 7.20/ 48 | 7 20 20090 (k- 56900 2 (0 gl - IR e 8 [ 0.18 | 376.33/[ 0.18 i 46,01 44 | 80 | 81
*“ 19) 1| 5.00( 1| 4.000 4| 18.00 | 2| 4.80 539 215.60| 3| 4.50 9 2.84| 8| 0.50| 6|0.14 2 | 0.57 | 192 34.30 || 28 | 8.80 24 | 7.20| 24 | 4.80 | 48 | 7.20| 48 | 7.20 17931 M b0 3 [ oo, s 8 (0,18 | 871.16| 1.24 5 44,84 40 | 85 | 80
“ 2] 1| 5.000 1| 4.000 4| 18.00 | 2| 4.80| 528] 211.20] 3| 4.50 7 1.82) 8)0.50| 6] 0.14 2 [0.56 | 192) 34.30 || 28 | 8.80 24 | 7.20/ 16 | 8.20 | 48 | 7.20| 48 | 7.20 15,200 F 430094 2 [ 0.22\, .o hae. . 8]0.18 | 856.91) 1.16 Hard clay 12.00) 34 | 86 | 82
“ R 1| 5.000 1| 4.000 44 14.12| 2| 4.80| 438) 175.20] 8| 450 9 2.83) 81050 8/|0.19 2 | 0.67 | 192/ 33.7 15 | 4.80 12 | 3.60 4| 3.60] 24| 3.60| 8.15 | 23.1%| 2] 0.22)....|... 00, 8 10.18 | 284.08( 0.04 S LR SE0D ote
2 1| 500 1| 4.000 5| 15.75| 2| 4.80| 426 170.40| 3| 4.50 9 2.33) 4/0.26| 1/0.02 2 | 0.56 192 33.70 || 15| 4.80; 12 | 3.60 R4 B8.60| 24 3.60 4.40( 12,61 2(0.2210... |inee.. 810.18 | 269.93/ 0.79 S S0 S SR
“ Ry 1| 5000 1| 4.00 5| 1575 | 2| 4.80| 423/ 169.20 3| 4.50 9| 2.33 610.38 | 1]0.02 2 | 0.57 | 192 33.70 || 16 | 4.80| 12 | 3.60| 241 8.60] 24 [ 8,60 9:16-[ 2602 | 2] 0.22 .'vlrvrins 810.18 | 282.27/ 0.80 S LIBRER 4 10.75 41 | 76 | 27
‘24| 11 5.000 1| 4.000 5| 165.75 | 2| 4.80| 414| 165.60| 3 | 4.50| 7 1.82/ 610.388| 5(0.12 2 [0.56 ) 192 33.70 || 16 | b5.20 12' | 8.60).-..0...... 24 | 3.60{ 24 | 3.60, 10.59 | 80.07| 2| o0.22|....|...... 410,24 | 282.76/ 0.01 iRt o 24,00/ 43 | 76 | 28
“ 2| 1| 5.000 1| 4.000 5| 15.75 | 2| 4.80] 420, 168.00] 3 | 4.50| 7 1.82 5(0.31| 8/0.07 2 10.57 192‘ 83.70 | 15 | 4.80 12 | 3.60 4 | 3.60{ 24 | 3 60( 12.82 [ :84.90.). .2 [.0.22 [....lccee.. 8 (0.18 | 289.47| 0.03 itk b 24.000 45 | 77 | 81




46 APPENDIX | I~CONTINUED.
TIME, COST AND MATERIALS USED IN FOUNDATIONS,

PIER I—CONTINUED.

| \ | [ |
i By MASTE | 1
| l I | Bacrina Our w[ MEQZT:\,I:C | [ I WATER
DatE, | PRINCIPAL NigHT Sus- Lock PrESSURE. | COFFEE i e CoaL ¥or | AND | 5 | NigHT Puup e Coan - Sl Brick | OYLINDER ToOTAL FEET Pump.
o ForeyaN. | FOREMAN. FoREMAN, TENDERS. MEN. House MeN. g Sl | Gae: HEATING. CLA:; Horst { ‘1::2 i ENGINEER. P W Passgrs; | COAMFOR Bowang. O l OiL. b | FORS Sn?xm LT EAT }:;‘:v- RE
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4.8 APPENDIX I—CONTINUED.

TIME, COST' AND MATERIAL USED IN'FOUNDATIONS.
PIER 11—CONTINUED.
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! !
WOk 1 5.00] 1 4.00) 11 41.75): 2| 16.00{320 | :820.00| 8 |::4.50{:32 8:02| 156 |; 1.08; 17 b AR | 18811 264 472004 30 | 9.60) 24 | .20 .| et 48 | 8.00{ 48 | 7.20] < 11.06 36.96 | 1 FOBEE. i LI o e 3 .18 | 502.61( 0.00 o
L | 5.00[ 1 4.000 11 41.76 2 6.00{323 323.00{ -3 4.50/ 11 . A 1.1%.46 | 2.0 .1 .33 } 264] 47.00 {1 30.] 9.60{.24 | 7T.20/....fccou.a 48 | 8.00{ 48 | 7.20| 10.27 34.83 | R LJESEIL el 3 A8 | 504.24 | 0.00 £
el - [ 5.00[ 1 4.00 11 41.75) 2| 6.00{808 | 808.00{ 8 | 4.50/ 10 2.1 15 | 1.08 57 | R.51 1 .38 | 262 46.60 || 30 | 9.60 24 | .20 B (Y O 48 | /8.00) 30 | 4.50] 11.06 36.96 | 2 o L [ (O 3 .18 | 488.85| 0.71 i
o 2o 1 5.00! 1 4.00 11 41.95 2 6.00/314,../814.00{ 8 | 4.50 12 8.02| 17 |, 1.1% &7 |; 2.60 1 .53 | 246| 144.00 || 80 | 9.60] 24 | :7.20 ot <@ 48 | 8.000 86 | 5.40,  8.03 26.84 | 2 .18 1 37! 4 .24 484.11! 0.00 &
e 30N 1 5.00{ ol 4.00| 11 41.75) 2 | 6.00/313 313.00| 38 | 4.50] 11 2% 156 1.08] 71 3.18‘ 2 87 216[ 38.60 { g0 9.60] 24 | 7.20 ofls Skt 48 | 8.00) 48 | [7.20| 13.56 | 45.32 1 O e . Ripe v 3 .18 498.04.-| 0.00 '
Oct. W 1 5.000 1 4.00! 11 m_41.75 2 6.00/333 383.00] 3 } 4,50/ 11 .99 17 1.17 20 .88 2 67 | 264] 47,00 i 28 8.80] 24 | 2200 3 o [ 3t <3 48 8.00f 48 | 7.20 9.87 383.01 2 05 1 N 3 .18 511.31! 1.41 5
t¢ o [ 5.00 1 4.00 11 41.%5 2 | 6.00[312 312.00, 3 4.50( 11 20T 1 A1), 61 | 2.26/ 2 .67 | 264 47.00 || 28 8.80{ 24 [ 7.20[....|.00s. 48 | 8.00/ 48 | 7.20[ 10.66 35.68 | 2 .18 1 87 | 4 .24 1 494.78) 0.00 3
T 3| 1 5.00 1 4.000 103{ 40.42({" 2| 6.00/291 291.00] 3 |14.50] 11 247 16018 1208 29! | 1.98" 2 (67 | 168/ 30.20 || 28 | 8.80] 24 200 L | 2a i@ 48 | 18.00( 48 | 7.20] 9.61 382.12 | 2 515 ) PTR) e e 3 A8 | 450.565( 1.22 PR ) RO R M
b 4| 1 5.000 1 4.00 11 41.75 2| 6.001287 287.00] 8 |iod;50p12:(; 3.02) 17 140 B agl: - 1 83| 264) 47.00 || 28 | B.80 24 | T.20f i . |i e 48 | 8.00{ 48 | 7.20| 11.57 38.72 1 00 ek 3 L8 | 470.22/ 0.00 RN RN, R 1 29
i 6| 1 5.000 1 4.00{ 7 25.75 2 6.00/139 189.00, '3 4,500 5 1.26] 9 61| 6 26| ............ 24 5.00 || 80 9.60; 24 {200 du - ofl 207 1y 48 8.00| 48 7.20 7.90 26.40 2 .18 1 39 3 .18 250'53| 0.00 & oocr olliee b 28
- gl i 5.00 1 4.00/ 11 41.750 2. 6.00/330 830.00, 3 |1 4.50) 11 2.76) 12 .82 23 1.08f 1 .83 | 216/ 388.60 [ 28 [ 18.804 24 ¥ JL20F & oL 24 i 48 | 8.00{ 48 | 7.20 . 9.54 31.98 2 % AR N 3 .18 498.32?1 0.00 i 28
00 400111 41.75| 2| 6.00/335 | 885.00( 3 | 4.50 11 | R.76{ 15| 1.03] 6 P e R 4 S 216 88.60 || 80 [ 9.60] 24 | 7.20|...efiecsas 48 |1 ‘8.00 487 )" 72D 123,641 42.28 | 131 A8 ].cel]iachioe 4 .24 513.55| 0.00 il 28
3 Sl 65.000 1| 4 00 10 38.5004 1 3.00(338 3388.00f 3 4.:50 11 R.%6| 18 1.28| 26 104 1 .83| 216(138:60 (|| 28 8.80] 24 B.200 4. . |L 20 L 48 8.00| 48 7.20(11.98 40.05 1 A6l lan . oo 3 .18 508.568 | 0.00 o 28,
by B1is]l 65.000 1| 4.00] 10 38.50) » 1 3.00347 847.00] 3 | 4.50011 2.446) 19 1.80] 23 1.02| 1 .83 | 216(38.60 || 28 8.80| 24 i R0 i ${L e oG 48 | 8.00) 48 7.20[,,11.98 40.05 2 .18 1 39 3 it 518.01)| 1.46 £ 30
Af0odDl| nd. 5:00) 1 4.00| 11 41,757 1 3.00'351 351.00 3 4.5€)i 11 .56, 17 o 7 & 1) .2{3‘ 1 .83 | 216/ B86.60 | 28 8.80] 24 Moo DR b o b S o3 48 8.00) 48 | .20],12.387 41.35 2 5 2 I IR o e 3 18 525.28; 0.00 ¥ 30
|
iz C 1 i ! 5.00] 1 4.00 10% 39.5 i 3.00/336 336.00! 3 4.500 1,9 2.26| 14 96/ 28 | 1.02 1 .83 | 114] 120.80 || 28 | 8.80] 24 20U e |L S 48 | 8.00| 48 | (9.20) 10.39 | B84.75 | 2 B 2 ) P PO e 3 .18 | 483.76| 1.67 8 s0tiad ek 26
o ad@| S 1 5.00 1 4.00/ 10 88.50] 2 6.00/329 829.00, 3B 4.50; 9 2.28| 14 .96 28 1.28 1 .33 | 120/ 21.80 || 80 9.60 24 a1 e | e o 48 8.00[ 48 | 7.20, 10.00 33.44 1 1L e e 4 .24 479.351 0.00 LSRR g 27
s8] ad 5:000 1 4.00 103 40.42( 2 6.00/328 328.00 3 4,50 11 2‘76| 15 1.08; 6 28 11 .88 | 120/21.80 |- 28 8.80] 24 o B0B &b b B 48 8.00) 48 7.201,10.14 33.89 2 .18 1 39 3 « % 479.94 | 0.00 3 lare intl ek 20
o A 5.000 1 4.00| 11 41.76| 2 6.00/342 842.00, 3 4.50( 11 2.8 17 1.17| 46 2,08 1 +83 | 120/ 21.80 | 30 9.60] 24 W 20500 03,0 0.0.0 48 8.00| 48 7.20) 10.52 86.19 2 A8 |t celew s lvan 3 .18 498.89 ( 1.02 8 han 00 .08 .| 26
ey L | 5.000 1 4.00] 10 88.560| 2 | 6.00{312 312.00, 38 4.‘50‘ 9.1 2.26| 15 1.08] B7/| 2 5li 1 .83 | 168| 80.20 | 30 9.60] 24 1) (R | e 48 | 8.00) 48 | 7.20)12.61 42.19 [ 2 i £ 3 PR P e 3 A8 480.88| 0.00 i [raa lndqrhn 27
| [
b 5.000 1 4.560) 11 47.25) 2 | 7.00/266 810.84) 3 [ 4.:50[.09] 1 2.26| 18 89 17 oy, 1 .88 ‘ 63(111.90 || 3 60H 24 || B0t neil 48 | 8.00/ 48 | %7.20/ .14.08 47.06 | 2 Lo 4 .26 | 474.221 0.85 it (oas nala: da cosafuens o 25 (Began sealing at 10.80 a.m,
G (| | 5.000 1 4.50 10 48.50, 2 7.00/293 841.84| 3 4.50, 14 3.85| 20 185 8 .30 1 28 | 24 5.00 || 28 8.80| 24 T30 b ool 48 8.00| 48 7.200 10.62 30.20 1 .09 L 89 4 .26 G TELRCL I ey g IR T e et I et 158 ) e I ‘Senliug.
e 1] e 5.000 1 4.50f 11 47.26(. 2 7.00(816 867.50( @ 4.:50(112 3.80] 20 1887 .0 .30 1 28| 24 5.00 ({28 8.80) 24 Tl [ S 48 8.00f 48 7.20 8.89 26.26 2 o R T T 3 .18 00248204 000 |rs <lnds aaes « dnams oel-p .« Lo 24 5
FES Y ] 5.ﬂu| 1| 4.50 11 47.25 .2 | .7.00|816 | 868.67| 3 | 4.50//14|:8.85 20 [ 1.88 8 A0F 1 28| 24f: 5.00 |28 | 8.80/24 1] PR 48 | 8.001:48 | 7.20{0; 9:92:11:28:20 | (2d .ABile..ifessien 8 [oe - Bl 6075000 1. J6e. 166- « Jaca ki Ao sk da pekaan .| 98 Filal
oF. RN 5.00, 1 4.50( 11 47.256| 2 7.00/320 373.84) 38 4.50| 14 3.85( 21 1.-14; 12 6pp. 1 .28 | 24! 5.00 || 30 ¢S N 1) P | S 48 | 8.00) 48 720105 ¥e78 (122,00 | (2 JHS . e e 4 20, 11, BOYR0 0600 ki« «isith Saiite s sase s sisf s b5 Joke ihplan | 28 (¢
[ | | | | | |
SR e [ 5.()0’ 1 4.50] 11 47.256). 2 7.00!321 37450 8 | 4 50 18/ 4.96] 24 1.65, 18 90 1 .28 | 24 5.00 | 30 | 9.60( 24 7.20]. . 8.001.48 || 5.20)~ B:.82 |, 28.64 | 2 B R st 3 .18 BIubdel= 0L 00 1. <lown 8006 « s « 1o b5 ol oinal pm | 20 Ae
L) S | 5.0()‘ 1 4.50] 11 47,25| 2 7.00/27¢ 3925.50) 3 | 4.50 18 4.96| 24 1.65 16 80 1 .28 24 5.00 | 30 9.60| 24 7.20).. 8.00| 48 7.20 9.00 25.58 2 .18 3 29 3 A8 4 0 W e AR P I e el o A b B =
L (B B R T T 47.25| 2 | 7.00[201 | 284.50| 8 | 14.50 1413 21 | 21.44] 156 6. 1 281) 24|11 5.00 {028 | 8.80):24 | :20].. 8.00[48 | 7.20/0x 461 41288 | (14 .08 | ..oy s 8 [ye A8 [y S5FBTAA0600; ks \p6r. 500 « (s ieyele b5 ook .lpal.nn o] B4
¢ p4) 1| 5.00] 1 | 03 8.00 1 8,50 23 487 1| o@B000w dhn. nefi s 50 R W 8o 0a5 a6 || LeT0M.8. |8k A 1200 6| 0.90 0 115 |, 8.27 | 2 .18 | fe.e B o bl PEBERKOA [k . .loo. 7i. . nens 00 8- -1 vwsfes | 19 [Stoppedair compressors on Bertram s am.
Total. 520.00  [420.50) 4174.84)  1126.15]  |31068.71)  |445.50| ~ (327.49]  [185.67)  |140.97] 45.02 | 2146.27|  |912.30]  |680.40|  [151.20{  [721.60| . [656.05| 4683.65 | [16.94 9.62 | [26.51 |48008.89, x| '
COST OF SINKING CATSSON II.
MATERIAL. Lanor. ToTAL,
Amount as tabulated above...iv. oo oo 5 395.87 $42 623.02 $48 008.89
Migctllaneons!supplies.. .k iovidis vohvunes L 10847 | Foi g ol 1 984,47
Sundry small supplies......ccvvvinesenses 693.15 AAA RS 693.15
112t 13 B 1 B T r . 1 L) S R S 376.01
Medical attendance, etC....ccveeevsvssines i 1 e R 0971.47
Maintenance of plant......ccoivvineneneeas 483924 8911.80 8 761.04
Hire of tug axid derrick .« ivosissisnuvssns SOOI e e 881.50
LALOYE, not dneleged INARD16, - cven vuin sis = siswsani 4 496.64 4 496.64

(P T e S A S T $14631.71  $51 031.46 $65 663.17
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MASTER
iAcxm; OU: MEERE vt WATER
PRINCIPAL NigHT Sus- Lock PRESSURE COFFEE i CoAL FoR JLay Hors NieuT Pump CoAn Brack CYLINDER ; Pone. Rev.
A ForeMAN. | FOREMAN. FOREMEN. TENDERS. Mex. Housg Mex, | COFFEE. SHEA- Caxprss. Housk Boar. | AND ELEvATOR ;::2. ENGINEERS. MEN. el Pinturor o - CAn, SO BonEes. O1L. O1L., Thg- TiZ?:S SEET of
MEN. P ol 8 8 E.a:'n Eljflz MATERTAL. —————|"air REMARES,
= ¥ = - 5 i s i = e S0 W e p——— IR Y (e [ p R Dav. Hours | | (PP
1889, %Duysl‘ Amt, |Days| Amt, |Days| Amount. |Days| Amt. | Hrs.| Amount. [Days| Amt. | Lbs,| Amt. |Lbs.| Amt. | No, | Amt. gf;g; Amt. || Hrs.| Amount. [ Hrs.| /Amt. | Hrs.| Amt. |Hrs.| Amt I—Irs.i Amét. | Hrs.| Amt. Tons, | Amount. |Gals.| Amt, [Gals.| Amt. | Lbs.| Amt. Run, SV Lo
‘ \ ' [p.m., pumps at 1,00 a.m.
Dec. 16 | 1| 5.00f 1| 4.00 63| 17.33( 23| 5.00] 225 81.67| 13| 2.25.... .. ilioolii...s (18 [S40u05k 1. [ B i LB, 81 8.201 12 | 8.60 12 | -2.40| 24 | 3.60/ 12| .80 4.80 14.51f 8 | 0.26 | 1)|0.85| 5| 0.30 146.04/ 0.19 Mat 7.00) 46 | 26 | 26 |Started compressors on Bertram at 12.55
“v | TR PSS 00| TRISEHCaR o 32.00 3| 6.00| 501 167.25| 8| 4.50 6| 1.58/ 11 | 0.71| 35 | 1.68] 1 0.81 88i 14.20 || 16 | 5.20{'12 /| 3.601/24)| 48024 | 8.0/ 24! 8.60] 5.17 15.62| 3 S e) Cose ate 5 .80/ 274,221 0.16 12.00] 46 | 25 | 26 [Sacking out Mat.
SRS THYER 0011 AR S 9811 29.50) 3 | 6.00] 558/ 186.37| 3 | 4.50, 8| 2.11| 15 96| 156 i 3 95| 84| 18.50 || 15| 4.80| 12 | 3.60| 22 | 4.90/ 24 | 3760/ 24 | 3.60| 9.13 L Of| 5 [ R S g @ .40 302.85( 0.22 £ 21.01] 46 | 67 | 27 [compressors at 4.00 p.m.
« 190 1| 5.000 1| 4.00 10 26.50 3| 6.00] 567 189.50| 8| 4.50, 6| 1.58 12 708 14 38 95| 841 13.50 11 80 | 9.60| 24 | 7.20 22 | 4.90| 48 | 7.20| 18 | 2.70| 6.97 21.65 3 AP s s s el o 341 305.70|| 1.26 i 37.45/ 51 | 63 | 30 |Started pumps on Lincoln at 12.15 p.m.,
“ %04 1] 5.000 1] 4.00012 | 32.000 3| 6.00 600 200.50 8| 4.50, 7| 1.85 14| .90/ 6 29 38 .94 msj 17.40 11 80 | 9.60{ 24 | 7,20/ 22 | 4.90| 48 | 7.20| 24 | 8.60| 17.90 | 54.07] 8| lev | ..l #o—-A0--360.62{{-0.53- Fine river sand | 36.00{-55-| 61| 28 |Sacking out Mat; , 1
0 21| L IR NEI001S TRIERE 00119 32.000 3 6_(}0! o67| 189.50] 3| 4.50| 8| 2.10/ 17| 1.09 8 .88 3 95| 108/ 17.40 || 30 | 9.60) 24 | 7.20| 22 | 4.90| 48 | 7.20| 48 | 7.20| 17.66 53.34| 3B il v o} i 6 .34 352.97|| 1.64 i it & 47.50| 56 | 61 | 28 £ Gl b
N BF |1 PRG0N 1% 081 29.00| 3 | 6,00 518 171.50 8 | 4.50/ 7 | 1.84/ 15 .96/ 10 48/, '3 -95 108/ 17.40 || 80 | 9.60| 24 | 7.20| 22 | 4.90/ 48 | 7.20/- 48 | 7.20| 24 18 THOBIL Sapm 29, L s 6 .34 351.301 2.44 0 I S 48,001 667 72 | 35 gt LS
el 128 |1 15150018 1B 1A 0D] 119 32.00( 3| 6.00| 585 195.50 3| 4.50( 6| 1.58/ 16 | 1.03 6 290 3 94| el 49 30 | 9.60] 24 | 7.20'22 | 4.90 48 | 7.20| 48 | 7.20| 25.84 78.08] 8apu 2711 .35 6 .84 377.65[ 3.04 “ ! o 45.88) 52| 63 | 41 [Mat all out; g
‘““ 24| 1 5.000+1 | 4.00| 10 27.00( 3 | 6.00] 588 196.50/ 8 | 4.50( 7| 1.85 16 | 1.08| 10 .48 | 2 .68 48 8.10 |/ 80| 9.60[ 24| 7.20| 22 | 4.90| 48 T.20( 48 |  7.20| 19.46 inigien WO Sy SR i T 40| 860.64| 2.41 b i ik 24.08| 52 | 64 | 84 |Stopped pumps on Lincoln at 4.45 p.m.,
b o2 Il L S o Bl L R e ol b bR ] st Bt (o i 1 3 .79 6 L 0 e - A L B Sl et 30| 9.60) 24| 7.200 12 | 2.40[ 48 | 7.20/ 48 | 7.20| "9.98 {1 aiet)| o Al ol e ol e 6 .84 81.31{{ 1.99 £ & £ty v e e 11 [on Bertram-at 11.26-p.m.—
“ 2| 1| 5.000 1| 4.00 11 32.25| 3| 7.20| 579 231.60| 8| 4.50| 4| 1.05| & 82| 3 a4 8 95| 241 °6.00]| 80 | 9.60] R4 | 7.20| 24 | 4.80| 48 | 7.20| 48 | 720 18.51 o, 901 3T e Vel 7 .40 885.58(| 0.08 - i 3 41.61) 55 | 58 | 87 Started pumps on Bertram and Lincoln
“ 27| 1| 5.000 1| 4.00 12 85.00( 4 | 8.70| 621| 248.40| 3 | 4.50/ 5| 1.82| 12 i A S L R 2 631 24 6.00 {1 80 | 9.60f 24 [ 7.20{ 24 | 4.80| 48 [ 7.20| 48 | 7.20| 20.19 6008} —J-{= L Y| el 6 341 411.91(| 1,96 b ¢ 5 83.75) 67 | BT [ 85 | [at 8.0G0.5,m,
“rrR81 1 6.001.1 | 4.00) 12 85.00/ 4 | B.70| 615] °46.00| 3| 4.50| 6 | 1.57| 14 .90[ 1 05 3 95 240 6.00 || 80 | 9.80| 24 [ 7.20| 24 | 4.80| 48 | 7 90| 48 | ‘7. 20| 18 15 02,8011 2 3 1L 207 LA oY .88 - 404.18|| 1.41 4 g A5 41 .83 58 | 62 | 85 | ;
“h1291 1 5,000 1| 4.00 12 85.000 4 | B8.70{ 6128 244.80| 8| 4.50 8| 2.11| 138 83 2 A0 3 .94 24/« 6.00 || 84 | 11.20| 24 | 7.20| 24 | 4.80| 48 7.20| 48 [ 7.20] 22.59 oot | I Gty od SRR SRR BRI T B4 418,42/ 3.25 pe- re & 48,001 52 | 61 |84
TR0 [ AMRGL00 5. TR INL 00|56 19.00f 4| 8.70| 821| 183.75| 38| 4.50( 9| 2.87 16 | 1.08] 7 34 8 95| 24/ 6.00 || 28 | 8.80| 24 | 7.20 24 | 4.80| 48 | 7.20| 48 | 7.920| 16 84 40.30) . 3|...27 | .1 %1 R .40 271.3‘6I 2.67 B, s o 20.00[ 62 | 61 | 81 |Stopped pumps on Bertram and Lijicoln
A% at 6.00 p.m,
1181 . i e 0 TSR G R B SR L e R e s B e e et s ds it TR LG L gk ST g, LI g e e g 28 [ 8.80 R4 |1 7.20/ 22 | 4.40{ 48 | 7.20| 48 | 7.20|' 9.49 ez ]|l T i 1 el R 6 B4 7197 0.96 b e ol [l | I8 27 | Waiting for Masonry. ; 4
1890,
BRI i et S e 1 i 1T ORI R bR VR T IR O . DL (R Bt 1 -6 1 5117 R P e U 0 T o T 1T iR 80105 9.60{134 (¢ 7.20(:¢. 4o .00 48 1°.7.20| 36 | 5.40 10.10 3049 3. .27 [ . 7 .40/ 68.88(| 0.23 o 4 ¥ LA 124 o A ~
EERH | BV e e 1 R e | T bLER 1 L R e A R O lgvoaiE BBl cde AR sl R e ke S ok BT 30 (10.9.60/924 (| 7.20(: 2, M| 4.t 48 |1.7.20| 48 |- 7.20|" 14.18 42.82 3 27 Ce s ufid 6 .84 82.63| 0.06 £8 ™ LBl bt 24 £ < “
0 DS ot sl b ook OO sursrebiits anta o 2 | 4.00], . I 1 26| 1 L0 | P R B T b BEE o BB 30 10.9.601124 (}. 7.2002 8. 06 L. .. 48 |1 7.20| 36 | 5.40/7115.02 45.85 3 2% [ lelstasle. 6 .84 '83.68| 0.06 4 i ol e 0 T 21 Fr € .
i Sl 1k | 12254 00] S5 Rt 1S AR B e il asi 1 .26 1 U B e et LSBT SR o G R S0 ([+ 9. 60(:24 hr F.20[ve. .0t 48 11.7.20/ 86 | 5.40|" 10.94 368l 2. L8 e U ¥ 400 71..33]| 0.02 ¥ e Sl i 2L S b | Saa s RAP L _e - ’
“ b 1'/'5.00° 1| 4.000 9| 28.50( 2| 4.50/ 262 163.76| 1| 1.50/ 1 il 061017 (ke P .63 12/ 3.00 || 30 | 9.60 24 | 7.20| 12 | 2.40| 48 | 7.20| 48| 7.20| 15.51 | ‘46.82| 3| oy | 6 B4 29224/ 0.04 | Do [ R0:49) 65 | 68 | 25 Started pumps on Bertram at 8.10.a.m.,
| | on Lincoln at 7,20 p.m.
Nt L e L 1) R B B T S 97.00] © 3 | 7.50( 626 893.75! 8 | 4.50| 10 | 2.64| 14 .90 2 00 | -320 (241 ¢ 6.00 |1180|1 9.60{ 24 | 7.20/ 24 | 4.80| 48| 7.20/ 48| 7.20| '20.79 62.78 . 8. 27| 1 .85 | -6 Bd) 581450 1.82 5 i -4 48.00| 67 |73 '1'83 C ;
it TRIT ASISSET00[ TR R 59.101 3 | 8,40 590| 413.00( 8| 4.50[ 9 | 2.87| 23| 1.48| 6 29 8 295 24 6.00 |3 9.60( 24 | 7.20/ .24 4.801.48 | 7.20/ 48 | 7.20|114.18 421881 18.1 18 | LB 0L 6 .34|' b5B4. 44 2. 88 e Y 3 44.,911°58 | 69 | 36 [on Bertram at 6.25 p.m.
SRl ) BU00 T AR O0)E ) 31.20) 2 | 8.40; 808] 215.60( 1 | 1.50 9| 2.86| 15 .96 10 .48, 3 941 241 6.00 ;80 | 9.60 24 | 7.20/ 24 |- 4.80| 48 7.20-‘ 48 | 7.801 RB5.47 76.93| 2 18 8 .24i 389.89(-2.64 | — £ 3 20.74) 55 | 76 | 21 Stopped pumps on Lincoln at 6,20 p.ni,,
O L R A e R e b A RS b oo . R e B * < |Ra-r | Rt B UL e DS R e - ool 15 |0 4.80[ 12| 8.60/:...]...... 24 B8.60/ 24| B8.60[ 7.69 28.21, 8. .21 o 58 .S4{' 43 42 1,62 % i il -l e A .. -1 18 |Stopped compressors on Lincoln at 8.10
VA0 b et AL SRR SR PR ar S b e e ST TR A ) S S T T O Sec L ELDE, 4. 80 E2 (k. 8 6DIE. L Ll 2410.8.60(°24 | 8.60| 2.53 T.63 1. .09 | 4 2211 2754/ 0.00 4 = R B 21 |Waiting for masonry, [p.m.
97 sl ' ......................... PR 111105 O e el G O A B9 | Pt B e R e (0 P (L PO Sl o P o, 15:|1 4.800 12| 8.60(.. |u.%...| 121 1.80| 24 | 8.60/! 2.88 vl Ig. .18 |, i o 4 23| 26.92(| 0.02 i i R et e 22 54 e £
g 127....| ........................ 2 o110 S S R B O T B B N S R e T e B 15| 4.80 12 8,608k e . 12 1.80/'24 | 8.60 = 4.69 14.15| 1 o115 i S R Ve [ 4 99 39296l 0.01 I ¢ Gr [quE D0~ & 99 17 ‘e 13
bl = R R el s B A R 0TI ] R O O S e e o i i e 6 el e s L e 15/ | 4.80 12| 3.80],...|.....1 121 1.80f 24 | 8.680| %.45 249 2| 18| 1 .85 | 4 28| | 41.05) 0.01 3 55 S 1 PO e R e | P O L i £
S D1 1 NS iR ol el bl e A1 Dy b L e Bl B0 SR T B S T A [T B (R TS R AU e L 16//¢.4.801512.<.8.60[x0. L. ... .. 241.8.60/'24 |.3.60| " 6.85 20.069) 1. 1,09 |, 0. . LB 48 Tesil (g feo|| 6o A 5 o e R <120 g £t L
SRR L PR IS PR R QN R R W 11,1 5 1 ) e e e W € (R e A (Rt 4 4 B N e e 151 4.8012 8,60/t ]...... 247)°.8.60'24 1= 8.60|  5.41 1615651 S| "L I8 . L L) ‘ 4 28| 86.36/[ 0.00 3 e S e L R | 26 ‘ £y £s ge
D (1 TG ncr o o s, 3 . Y e L Pl AN, | e R o DRSS RS | el B L U S e O 0 BT 0 i 2 4.80212¢| 3.60/kt .. ] ...l 24 (1©.3.60/'24 | .8.60|" 5.17 15.62| 1 AL N ERL | e | 4 .22\ 35.53| 0.00 b = Sl bt g 26 1 £ W &
Fit g DB 18 ot kebivrd e dE o0 |8 sivmir Bk 12 @ s o = o R e e B s B B R e B e b - B e B e 4.80(112 (|= 3. 6054 (jb.f. .. 24119.8.60/'24 |~ 8,60["" 7.21 A g B B i 1 O <2 P O i 4 221 41.7711 0,00 ] ' Wl 3ol e 23 £ 0 L
il (e M T L SR e R i R L o o b P e e L e S I T R i ) W B e 480 [ 53760, 5 -l L 24 | 3.60| 24 | 3.60] 6.25 18.871 1 AL i O e 4 428 38.79 0.00 & £ SR Uy o 24 °e L 1
i 11 et Vo e o it et 0 S PRI 1) G s o WO i S e rem e e | B | O - 5.60[24qe 7.20028 L], .. ..L 24" 3.60/' 24 .8.60 5.17 19562 18.101.18 [ Bl . .0 8L .22 '40.02( 0.00 '3 p e, AT 24 ce L ¢
R U L e DR e e e e L (TSR B IR L U e R Y MBS RS B G i | R R TIPS 56014« 7. 20080 L5 LT ILL. 241°.8.60['24 | .8.60| - 4.88 18.06/ - 1 001 .3D ! 4 28] '87.78/ '0.00 s B RN G e L S 23 g8 £ £t
| [
2 e el b S s S e £ e o, 0 e R e i T I | IO 0 o4 o e SN I~ o [ DO - T ) 151)¢.4.80/524 (1. 7.20185 . 1. .. .. L. 24 °.3.60/-24 | .8.60/ " 5.41 16185). 2| -1 48.[ 85 .. 0.4 41 .29 189950 0.00 G e 0 L e 24 i A &
Y- e o S TR LR g e PRI (101165 ST I SR 1| e T P S T e - = i - 15ige.2.80je2409.7.20l8b L], , .. .| 24 1.8.60[-24 | .8.60|° 8.18 221690 IP.| .09 |, 00K 4. ) 4 23| 48211 0.00 = o il b i 28 23 <k £t £
R e R (0 T AR O I i Pl e Gl o R PR | o0 v B )l e e i 161 | - 4.8pn2d |0 aniy SRR 8 24 | 3.60 24 | 8.60] 5.04 el S ] 1 TR A e 4 22| | 38.84/| 0.00 o £ S iR eI 24 i £ £
B o o R e A B e R L e e O T B e I B T e e 15/(1.4.80/724 ()¢ 7. 20055, . ... L. 24 (17.3.60|'24 1" 8.60|"" 5.29 15.99| 1 1 IR 5 | R 4 2311 39.51(] 0.00 “ i B i A 23 & £ o
Yo Bb LRl L O AR M IR (0] e o ST N g e | I S O ™ S e g e 15 4_:&30i 24ire.%7.200ab. L], . o 241°.3.60[' 24 .8.60/7" 4.92 14,88 1 ol e 4 231" 38.89/| 0.00 < i e MOE 0010 "] 93 ‘e b &
| P e e R o v fofe e B 2 Lo M 111 e o ISP R SO R | | e P e e R e T L e 15101, 4.80(224 (10.%3. 20/, L], . .\ il 12119.1.80/'24 | .8.60|"" 8.85 10563 S5 Lot [ M. ... .8 4 281" 83.53(| 0.00 “ e e S 3 e ) ¢ 4 3
7 e e et o | e T L R L T M| RO L T a8 bidl | | e ] i LY 0P P g PO O ) ) 151(¢.4.80 224 (10 .. 20/, L] . ... .1 241°.3.60/ 24 | 8.60| " 4.80 1451 4| .86 | 1 .80 4 .23 88.65(| 0.00 “ 3 % T A, o e ! s i “ [pumps at 11.45 a.m.
284 Ak 5000 -1 £.00118 66.30 2 | 6.00 314 314.00] 8| 4.50] 4| 1.03 8 4okl b 24 11 Bl R4 6.00 || 16| 4.80 24 | 7.20/ 24 | 4.80{ 24 | 3.60 24 | 3 60| 5.89 i) S e Ky G ) GG ) (B .40]  450.36/| 0.00 b v 1 28.91] 52 | 75 | 84 |Started comp. on Bertram at 11.05.a.m.,
¢ 20 1] 5.00( 1| 4.00 19 70.00) 3 | 9.00| 881 381.00{ 3 | 4.50| 11 | 12:89| 15 96/ 5 24 1 @83 2410 6.00 1180 | 9.60/°24 ) .7.20{°24 | .4.80|.48 | .7.20|.48 | 7 90|°19.82 o94001 3. 118 |, #d. LT it .40(" 580.39(| 1.21 “ v = 36.75/ 68 | 70 | 31 |Started compressors on Lincoln at 12,05
“ 80| 1| 5.000 1| 4.00] 20 74.000 8| 9.00] 374| 374.00 3| 4.50/,10 | 2.64] 27 1.74 2 410, | & 95 40 6.00 180 | 9.60|24 | 7.20/ 24 | .4.80|.48 " 7.20(:48 | 7 90| 23 20 79.06] 4. .36 .. .80, . 6 84| 588.68|| 1.83 (4“ 4 ”h 48.00/.52 | 87 | 28 [a.m,
s ol Joarse sand wil
“ 81| 1| 5.000 1| 4.00/ 193 72,66/ 3 | 9.00| 894| 384.00] 3| 4.50/,10 | 2.63 23| 1.48 12 -b8[ |21, .95 24| 6.00 {| 80 | 9.60 24 7.20i 24 |..4.80] 48 |2.7.20/'48 |- 7.20| ‘28.36 By 641 8| Lo | RN L 6 .84 613.05| 1.89 gravel 48.00| 52 |90 ['30
! | . MLy L6 ol 4 __in & T Ib
Feb. 1 1| 6.00] 1| 4.00/ 20 ¥4.00 3 9.00/ 879/ 879.00 8 | 4.50| 11 | 2.80| 28 | 1.48| 10 .48/ ' 38 ‘94 24 6.00 | 30 | 9.60] 24 7.20 24 | 4.80/ 48 | 7.20| 48 | 7.20| 21.87 66.04| 4 L e ki 8 6 .34/ 590.03/f 1.60 k| 40.50| 53| 89 | 33
10 2 SR 00 (B () (50 ) 400, 3 | 9.00| 879 379.00f 8| 4.50,:10 | 2:68| 28/ 1.48/ 3 14| 3 2950 R4 6.00 (1180 | 9.60 R4 [ 7.20 24 |..4,80/ .48 | 7.20 48 |~ 790|922 84 68196 8 { Lo7|.. 8., .1 6 841 592.27|( 1.62 “ 144.90 o6 | 86 |35
B ) W e 67.00i 3 | 9.00 873 873.00f 3| 4.50, 9 | «2:87 24 1.54 2 S0 S 95| 24i 6.00 |1 34 111.20 R4 |1 7.20 ‘24 | 4.80 48 { 7.20| 48 | 7.90| 16.48 4950 84 27| 1 854 7 401" 561.98|( 1.86 i 80.58| 52 | B2 |36
BRI 1 1 [ 110, B O e T 74,000 8| 9.00| 376 876.00] 3| 4.50/.10 | 2.64| 28| 1.48 6 29 3, .94]' 2401 6.00 1130 | 9.60 R4 [0 7,20 24 4.80f 48 |© 7.20| 48 | 7.20| “21.87 66105| 4 L1360 |.. . fiscibe ] 841" 586.60(| 2.81 2 48.00/'52 | 80 | 36
o aBih ol 5.0007 1,400 20 74,003 | :9.00|.874 B374.00| 8| 4.50{ 9 | 2.37 28 1.48/ 2 0], 3 .9:3; 4101 6.00 | 28 [ 8.80| 24 7.20| 24 4.80' 48 |©.7.R0] 48 | 7.20| 29.68 890651 981 186 [L L ssls: 6 .34; 606.95] 1.08 ‘f 44 .42 48 | 70 | '38
el A s ORI IRE AL G0IETS 66.50 3 | 9.00| 897 397.000 3| 4.50| 10 | 2.63) 24 | 1.54] 4 A9) 13 {)")1 241 6.00 ‘ 40 | 12.40 24 | 7.20| 24 @.8{]; 48 | 7.20| 48 | 7.20] 23.43 70.77 4 CLA TS I i, 6 .34/ 607.58(| 0.99 3 40.83| 47 | 67 | 48
oo Tofv 1| 08.00 1| 4,000 193 - 72:66/-:8 |119.00,404| 404.00 3| 4.50 10 2.63| 29 | 1.86] 7 .34/ 3 .94[ 241 6.00 ‘ 40 [112.40( 24 [0 720 24 .4.30I 48 'i’.20l 48 [ 7.20) °19.95 60LR6/ 8o Q7| .l acslls 7 41 610.07; 0,21 o { 89.421 46 | 68 | 88 |Clay on west side of cutting edge.
“ 8| 1 5.0 1| 4.00f 19§ 72-66/- 8 | 9.00 411| 411.00| 8 | 4.50| 10 | 2.63] 25 | 1.61] 7 34 3 051724 6.00 || 40 | 12.401 24 | 7.20 24 | 4.20| 48 7.200 48 | 7.20| 24.40 73.69 4 31 T PR | 6 .84 630.28) 1.10 e | 42.66] 47 | 69 | 32
91 1| 5.000 1| 400 19§ 72.50 3| 9.00| 410{ 410.00 3| 4.50| 10 | 2.63| 24 | 1.54 5 .24 8 .05 241 6.00 || 34 | 10.60| 2 7.20, 24 | 4,20/ 48 | 7.20| 48 | 7.20| 16.46 49.71 3 el 6 .84 603.08| 0.83 |Coarse sund, gravel| 21.08 47 | 72 | 82
“* 10I 1] 5.000 1| 4.00] 20 74.001 3| 9.00 382) 882.00 3| 4.50| 8 | 2.10/ 26 | 1.67 2 100 3 941 24 6.00 || 80 9.60}‘ 24 | 7.20 24| 4.20/ 48 | 7.20 48 | 7.20] 13.22 89.91 3| .21| 1| .35 6 .34 565.58( 0.86 and clay | 12.37) 46 | 70 | 83 |Stopped water pumps on Bertram at 6.50
’ [ a.m,
L 11‘ 1/ 5.000 1| 4.00 193 71.17| 3| 9.00/ 388 388.00 3| 4.50 9| 2.36 28 | 1.80] 2 AR 8 95| 24/ 6.00 || 15 [ 4.80] 12 S.GOJ 5| 1.2 24‘ 3.60/ 24 | 3.60] 7.33 e 10 SRE T e et i 420 532.47|| 0.03 £ 0.75/ 40 | 50 | 24 Stopped water pumps on Lincoln :1:(8.45
120 1L .ol 1 [ 4:00) 20 74.00f 8| 9.00/ 372 3872.00, 8| 4.50] 2 .52 4 26| 156 .2l 8 -95 66| 14.40 || 156 4.SOJ 12 S.BOi....w ...... 24 J 3.60/ 24 | 3.60| 6.97 BLAOTl 4ol TBGN N 6 .36) 5H22.74/( 0.00 B T e RS el s 35 |Started clay hoists. [a.m.
< g3l 11 ha00 0 [ 4000 9 83.50 2 | 6.00] 196| 196.00] 2 | 3.00/ 10 | 2.63| 28 | 1.48| 18 el .94/ 521 10.25 || 15 | 4.80[ 12 SO0 o 24 | 3.60( 24 | 3.60] 7.45 22.50| 3 sl A b 7 .42 302.46/| 0.00 £ 82 |
b 1 B 8 ST T B e SR e il AT SR O G O ) O T R T b et o ]laii e il 1o e s s oo e el 15 | 4.80/ 12 3.60|.. ...... 24 | 3.60 24 | 3.60| 3.36 10.15] 2 el lns st iatic 6 .86/  35.29]| 0.01 S e [ e 7 (Stopped compressors on Bertram at 7.10
& ooty i A e s S e ol ] R i R LT | e el CEC SO0 DI (ST RS (e SR (o] ] i e 15 4.80‘ 12 3.60| .......... ’ 24 | 3.60] 24 | 3.60] 4.33 GO s A e L R B D e el 6 .86/  83.21] 0.00 et il | 34 [a.m.
a.m,
oA S R L e s R Lo ot ol L ORI SR W 17! b.60' 121 8.60..........1 24 | 860l 24| 3.60! 2.88 g L R L eVl 7 420 27.710 0.00 S s L e e s e 88 ‘Stopped compressors on Lineoln ml; 9.80
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APPENDIX T-—CONTINUED.
TIME, . COST+ AND -MATERIAL -USKED IN- -FOUNDATIONS.

PIER I1II—CONTINUED.

| h [|  Masrer
Sackmme Ovt, : MECHANIC e
Dare. | PRINCIEAL NiGHT Sup- Lock PRESSURE COFFEE ( q U041, FOR Crax Hoisn| | < NIGHT Poye v SR Coan BLACK CYLINDER 48 Torats || FEET PuMe. Rev.
ATE, gl S i ror i L) g i House Mex, | | COFFEE. SUGAR. CANDLES. | ‘pr e Boar. AND . ;)‘; Bivor¥ists. | M, | FramaE, th A CoAL For BoOILERS. ol iy WASTE. i doral o?
ELEVATOR MEXN. || po H0 o . faoe || Each MATERIAL. A 00 Bl ek REMARKS.
‘ £ S8y ——— g ! ! ’ Day. Day. | Trours L e p'ps.
[ = 0 T ‘ , | T [ |pros
1890. |[Days| Amt. ‘.Da.ys Amt. |Days| Amount. [Days| Amt. | Hrs,| Amount. il')ﬂ.ys1 Amt, LbsA! Amt., | Lbs.| Amt. I No. | Amt. 'E‘L’]?Li,l;, i Amt. Hrs} Amount. | Hrs.| Amt. | Hys | -Amt, |Hrs, Amt. li111's.1 Amt. ‘Hm Amt. Tons. | | Amount. |Gals.| Amt. [Gals,| Amt. ILDS. Amt.; | i Run. LR
Sl | & o et | WL ‘ { | =g, ok 4 s0a b | | B o fth | 51 gl ik gl A | i i
R o e I O 4.00....}........‘.‘.. ...... \ It EB {sbhas. lingaad ik o . Loonels ool b 35 s & SRR o At e madtee e 60| A% e 2. | |22 ho 360004 [0 860 1.20 | sies [ | o3| T sl 24 104 TBahgllh, 00k, LB .00 D8R € i3 07, .+..| -] 31 |Started compressors'on Bertram at 11.20
b B 8 g 01 o8 U (1) 4,000 1 |3.00 .24 24,000 1| 1.501 1 |<0.26[ 84 0.19]....0...... K l ................ 16 §i¢,5. 20| 252 0S5 60] &b, P4 5. . |24 1 B5.60] ‘24 | 8.60| - 9.50 ) 28:68 | 2 | 18 | Ho. . w918 15 8(5_96‘ A o LR o R (S T 2o aln s A B | [a.m,
b1 G | 5.000 1 4.00 8 832.00] 2 6.00( 226 226.00( 38 | 4.50/, & 1.82, 9 08! 192 78 0681 S4). . . £olal 4 o K 16 401€ 8. 20182 1€ 31601 55 Q2. . | {424 3501494 19 8L00| 55 8. 58! .10 25867 [0 [ on1d | 8. ... ] 2 .10 skl (LR LR e ot R LR S P | ...... Lo A 8 8l
e 1 % 1 g L1 1 4,000 8 32.00 2| 6.00| 245 245.00| 3 | 4.50, 7| 1.84] 11 <l A0S S | ...... P 16 ‘ 5.20) 12 | 80801 2 L. 24 IR el s 86015 553 |8 1670 ‘ 2 ‘ FYPREC LE R 3 .15 | 832.37)......| Coarse sand gravel| 18.58| 51 | 73 | 87 |Started water pump on Bertram at 1.15
«g31"1" .00/ 1|, 400 7 29:84 2| 6.00 231 281.00{ 3| 4.50; 6 ‘ 1.58) 114 .7 6 .29{ ...... e 86" '8.00 [ 16 |« 5.20{ 22 |« B.60{ R4 {1 4,80 24 |« 8 60|24 |© 3.60| < 8018 | 2468 | 2| 18| A &v| 2/ 10 836.55||......| - and clay L 24000/ 51 | 82 1 40 | [p.mm.
e b &l 5.000 1 4.00{ 8 82.00] 2| 6.00] 254 254.001 3 4.50, 6 1.58| 11 s ikl ol } 12()} 22.80 || 16 5.20| 12 :3.!50! 24 | 4.80| 24 8.60/ 24 | 8.60| 12.38 37.39 ‘ ARET Bicgand o8 3 .15 389.11‘...... i | 21.58| 50 | 87 | 38 |
centiad B 5.00, 1 4.00| 10 3 .h_)i 2 6.00| 271] 271.00{ 38 4.50{- 6 1.58) 13 .88 6 | .‘_’_gi e} 0,31 [aR0ie, 22.80 Hi16 5.201012 110 8,604 4.800 24 5.40 24 3.60! 1. 9¢ 30.20 4 -2 18l [arsids B 12 .10 416.144 0.57 i i 24,000 56 © 701 85 |
e 5.00] 1 4.00{ 10 3991 "2 6.00] 292 292.00| 3 | 4.50(, 1.84) 11 .'71'1 6 R0 o) .32 | R0k 22,80 | 116 (5L 20118 L 3.60/'24 | 4.50] 24 | .5.40| 24 | 8.60 6.13.1 1 18.49 . .2 [1B:|isaafinnr dl - B .15 | 418.79)1 0.00 | }E b 220921870 § T34 80 :
b o ) R e 1 e 41.75] 2| 6.00| 296] 296.00{ 3 | 4.50(, 6 |~1.568] 11 bre RS ‘ 68 |186]y 84.20 |f116 }=.5.20[12 | 3.60{= |. 1.20] .24 ¢ 5.401124 4" 8.60| "10.22.|  30.84 | 2. A8: -1} .87 2 [ -10°) 444 .86/| 0.00 £ | -3.42) 58 | 95 | 42  Stopped pump on Bertram-at 1125 a.m.
bt 8 5.000 1 4.00] 11 41.%95] 2 | 6.00] 818] 818.00; 8 4.600, 7 [1.84] 12 et e ’ § i 216 88.50 .| 16 9.20, 0121 :}.ﬁol.... ...... 24 5.40| 24 3.()'0L 10.69 8428 a2l 1 18 sk ds s anda Y- 1b4 M¥e.N7) 0.00-! - i *| ........ sifsaas} 46
| i \ | | | \
« 28111 /6.001" 11" 4.00] 10 38.50 2 | 6.00( 310 810.00] 8 | 4.50f 6 | 1.58| 12 i I = (4 §2 .63 | 216/ 38.50 4| 16 ¢ 5.20; 12| 8.60....]...... 24,1 5.40f 24|| 8.60( 9.25] 27.93| 2| .18 |....[i...., [ 32 115,10 45:‘:.49! 0.03 re Vool e hah sl S5 iy [stopped at 11.25 p.m.
g 1 eI00r T 00 11 41,75/ 2 ! 6.00/.3011 801.00, 3 I 4.50F 7! 1.84| 14 DO .. B el eivis 380 vl 8o (#2164 38.80 16 40 .0.201512 i< 3.60| k. N4, .0 2441 .5.401-24 21 8601 10.9¢ 1 33,03 |- 2 | .18 |. Vb .k 31 .15 | 454,65/ 0.14 e | 8.00] 48 | 81| 52 Started pumps on Bertram at 8,25 p.m.,
e Slutatl 5.00I 11 4.000 9 86.25 2 | 6.00].338 33340“% 3 4.501, 9 {:12.86] 11 S 5 2-1‘ 1 3L | 216; 38.50 || 16 5.20[112 3.00188. g b .4 24 | 5.40) 24 [ 3.G(li 11.80 ! 3412 | ‘2| .18 1 AT R 10 .10 482.4411'0.12 e l ...... . 54
_— |— f————— — o= = ——|—= = B — | — || — = e —_— ——— —_— ‘ e — —
July, ‘11,1 5,000 1 4.00) 10 ! 38.50[ 2 6.00] 31% 317.00] 3 | 4.50|; 6 1.58 13 B3 3 14 1 .32 | 1219 37.50 || 16 0. 5.20 12 S:001L8. 1. ... 0. 24 b.40|-24 )£ .3.601¢111.30.} - 84.12.| 2 s 18 b denfronndns l 3 ! L8| - 467.65]) 0.91 i l H8 |
= o 5.000 1 4.00] 10 38.50[ 2 6.00{ 309 809.00, 3 4.501 7 1.84] 13 .83, 1 .31 [1216) 88.50 !} 16 4o 5.20[112 3.80!. % U P e | 24 5.40) 24 8.60| 112.37 |.87.56 2 518 oo s pornale s A BN RS ) 462,92‘; .02 e sl e bt s anh G2 .
1 O B A1 e - 710, i b 41.75( 2| 6.00] 808} B803.00) 3 | 4.50] 7| 1.84] 11 ST, L .32 | 216; 388.50 4 16/ 5.20] 12| 8.60 ...| ..... 241 b.40| 24| 8.60( 12.01 | 86.28 | 2 [1.18 . ... I 8| .15 | 460.08{ 0.00 & L S idvdtes S €1 [eomp. on Lincoln at 6.85 p.m.
e (2 ol 1 B oS 101 5505 Wi - R 82.91] 2] 6.00] 201 291.!](!I 3| 4.500 9 | R.87 11 i A 05 1 .31 | 1189 25.60 4 24 ¢ 8.80{:16 (|~ 4.80|<18 | . .3.60).42 |1 7.20[-36/| :5.40° | 7.69 }. 28.21.| -2 [..18-| |1 87| 12 p- 101 426:11]] 0.00 & 15.000 78 | 98 | 41 (Starled pump on Bertram at 5.00 p.m.,
e DlEFl. 5.00 1 4.00( 10 38.50] 2 | 6.00] 327 337.{1U| 3 4.50] 0| R.63 14 i L0 S S PRE! .32 1168 33.00 | 28 8.80):24 |~ 7.20( 6 1.20) 48 | 7.20/'48 | 7.20{ '18.02 | b4.43 | 2 2 180l e afinddn v 3| .15 | - 508.21)} 0.36 e 6.88 67 | 98 | 87 |Stopped pump on Bertram at 2.85 p.m.
ok 8 5.00 1 4.00| 11 41.75] 2 6.00‘ 231 331.00[ 3 4,501, 8 |:2:10] 13 .83 6 20 1 .81 ‘ 216{ 38.80 .| 281 8.80) 24 7.201‘. CobloeiavapldB 7.200 48 .7.20) '15.51 46.82.| 2 LI Y ey e 2 <30+ |51+ i 1.15 i iaiem gin s fal oot L e )
= /g L 5.00] 1 4.00| 11 41.75| 2B 6.C0| 352 352.00, 3 | 4.5{); 10 2.68| 13 83 1 05 1 a2 i 2160 98.50 j} 280 8.80) 12410 T.204%. ... ..ot 481" 7.20[°48 | 7.R0/ '19.34 58.42 | -2 I8 fedunlenndy s 3 15 544.78 1 0.00 i AR s 2oll.is A B [stopped at 7.25 p.m.
bt BC T 8 2T i 110 5 B e S 800 41.75] '2'] 6.00] 854 854.00] 8| 4.50] 9 [ -2.3% 14 Fo10] I I R ST S 216 38.50 f; 28 | B.80( 24 | 7,201 00 ten0uns 48'| %.20 48| 7.20) 20.30 | 61.33| 2 [ 4.18 | 1 B R 549,401 0.01 | e 8.00/ 60 [101 | 84 |Started pump on Bertram at 11.25 a.m.,
i 1 5.()0' 1 4.00] 11 41.75] 2 6.00{ 366, 866.00 8 4.50y, 9 287 14 90 2 .10 1 .81 (2161 88.50 |} 28 8.80) 24 AP IR 48 7.20) 48 ¥.20/0 4.7 T 2 18- L dasfinrds ap 1B b 574,931 0.97 1 e L e e e vk | 85 | [stopped at 4.00 p.m.
#0014 76000 4] 400511 41,75 2| 6.00] 385 3885.00, 3 [ 4.50/,10 | R.:63| 13 .83| 10 .48‘ 1 .32 |1203): 85.90 [l 28| 8.80/:24 0 7.20/:°7 | 1.40| 48] 7.20| 48 T.EUI 197045 5049 22 10, 18- | sabonnsdy s 21 .10-| 577.98] 0.00 £ 6.30{ 59 | 91 | 88 Started pump on Bertram at 9.30 a.m.,
\ | | | i
Ve 5L I8 5.000 1 4,000 11 41.75 21 '6.00] 371 37].()0‘ 3 4.50), 8 2kl 12 T 4 L ! .31 | 216) 88.50 || 2 8.80/124 2Dl v b | 48 7.20) 48 | .7.20[ 18.%5 | . 56.61 2 PIE: B R S P 3 15 ! 561.47)| 0.86 0 LR T S ‘ 41
o HB S El 5.000 1 4.00| 10 | 38.50] 2 6.00f 360 3860.00 3 4.50{, 8 2:10f 14 90| 2 111 PR FRE T | 216( 388.50 || 28 8.80(1 24 P RN 48 7.20( 48 7.20|°'20.07 .{ - 60.61 2 .18 1 BT 2 10| 551.26] 0.02 i ‘ 43
bt 1 1%, B | 5.00 1 4.00] 10 37.75 2 | 6.00{ 861 3851.00 B8 4.50] 9 .36, 13 84 6 28 11 .32 ‘ 216] 88.50 || 84 | 11.20] 24| 7.20(....]...... 48 7.20| 48! 7.20| 18.14 | H4.98 | 2 45O I s (@ 3 16 538.47( 0.00 poon 0 R b el S 41
g LR 5.000 1 4,00 11 41.75] 2 | 6.00] 372 372.00, 3 | 4.50); ¥ 1.B4i 13 84 6 27 b B i, £ 122161 88.50 . 280 8.80/224 (3. %.20[8¢. L] ... .. 48+ 7.20( 48" 7.20| '15.02 | 45.35 | 2 18- [us 2 .10 - 530,75 0.00 £ 00 B LB N gg
L 1) [ 5.00, 1 4.00] 11 41.75i 2 6.00{ 339 339.00‘ 3 4.5’\3; 6 1.58| 12 Sy A 05 1 .31 |u216] 88.50.f 284.8.80:24 (h0 H.20{08. ). 0uen 48 7.20/44819.9.20/115.02 .. 45.85 | -2 A8 (.. 3 18- 517:54) 1.0 Fla Lo ma bl e, SN, b LE Wés
| | | : | {
b 1k MR 1 5.00/ 1 4.00) 93 82.42| 2| 6.00] 352 353.00] 3 4,500 ¥ 1.84] 11 "y 8 14| 1 .82 [1R16]; 38.50 || 28 (1 8.80(124 00 7.20/00. ). . ... 48 |0 .'7.20[-48 1|7 .7.20/0116.22 | . 48.98 |.-2 .18 l 1 87 -2 .10 525.46/ 0.00 Atk of A R 4, sauif B
i i Brdl il 5.0{)‘ 1 4.00) 11 41.75 2 6.00| 364| 364.00 3 4.50{, 8 241 14 90, 6 20 1 } .81 [#216(r 88.50 |1 28]1.8.80|:24 . 7.20/ 44 1w vi ot 48 | 7.20( 48 ¥.2010112.98 89.20 (. 2 AB fsbaslonsd 2 43 .15 537.991 1.08 $60 s amenefaloco ity R daf Bt B4
va SN 3l 5.()0‘ 1 4.00/ 11 41.75 2| 6.00) 860 360.00 3| 4.50] 8 2,10 12 el I B ol o qanle oot { 16| 88.50 || 28 [ &HG‘ P 1T § R 48 7.20) 48 7.20] 12.183 | 86.064; 2 5 5. i | M e | | 21 .10 580.28( 0.00 R [ (RS S balidilo ! ST 31
b 1111 5.00 1 4.00 11 41.75| 2/ 6.00] 368 3868.00 & 4.5(]‘ 10 2.68 13 84 5 24 1 .82 (7120[ 22.60 (1 28145 8.80/ 124 (14 .7.20[.0..)... ... 4815 8.00[/48 - .%.20/1111.54 | . 84.84 | 2 A8 duale sfidide o) 48 f 15 | 522.25) 0.00 LR Y e s v ASE 29
Riiin 2 T o1 5.00f 1 4.00 11 41.75) 2 6.00| 365 365.0“‘ 3 4.50(, 9 | R:307| 13 84 6 291 1 .31 [ 1281 22.40 || 28 S.Hﬂi 24 (08 20102, 11, . . b 48 8.00/'48 | 7.20{ '10.10 | 80.49 | 2 .18 1 87 | R .10} 514.80 0.00 T i o oL SR 33
A B e i 1) i o 0 ) 2| '6.00[ 396/ 396.00 3 4,50, 8 | 2.11f 13 B4 b 24 1 .32 | 216]. 88.50 |28 | 8.80/:24 | 7.20(ii. fiu....| 148 |© 8.00/48 | 7.20{ 12.18 | 8664 |“2 | .18 | .i.....i| 8 151 563.431 0.00 90 T6G C HRG . 0T LT
22 1 i} 00‘ 1 4.00 11 6.00/ 406] 406.00 3 4.50{ 9 2.36) 15 | 97 4 19 1| .81 [R10 87.5@ {128 8.80 24 T 20182 U8 48 8.00| 48 T.201 12.01 86127 |12 18 | Rt ¥ Bt .10 576.33] 0.00 H R S g (b 8Rh o I 41
Al a5.000 1 4.00 11 6.00| 890 390,00 3 4.500 10 || 2.63{ 16 | .97| b .‘El! 1 ]...82 {216 88.50 | 28/ B.80 24 200, 8o Llisss o A8 48 8.00| 48| 7.201 /9.18| 2%.57 | 2 48§40 a4 18 .15 5;'33.(!1” 0.00 o bl el ol dakeld B | 39
podle 1.1 b [8 4 5.00 1 4.00| 11 6.00] 3TSi 373.00, 3 | 4.50,. 8 2.10| 14 .9(}| 3 JAdl 1K .31 | 216~ 58.50 ‘ 28 10 B.80 24 .20 Bk, o, d 48 | 8.00!'48 7.20|14.80: > 43119 |°2 .18 1 87 2 .10 551.24 0.00 b T e St L
S i 5.00 1 4.00 11 6.00| 3’39" 359,00 3 .1._5!}3 9 2,3]‘| 16 1.08, 2 .10 1 .52 216( 88.50 i 28 E S.HU‘ 24 e aame o | osses 43 8.00;48 | 7:R0p-11.18- -83.76 | 2 Pt et ol |3 15 527 .86/ 0.00 b e B T SO S A
| | | | | | | I | | i | | |
o LAY 1 5.000 1 4.00 11 6.00] 381 881.00) 3 4.501, 9 | 2.86) 15 .96 6 .‘_"Jl 1 .81 | 216{1 38.50 |1R8 (= 8.80 24 T 30| B e B, 4 48 8.[’)0' 18 |0 17.20|¥18.10 | 8956 |72 A% |5 oo ik § | 2 .10 55."].'?1! 1.54 * 3 . . | 87
gl b 5.00 1 4.00 11 T 6.00( 360/ 360.00, 3 4.500 8 [ 2.11) 14 90 8 .14 Lo .82 |.216): 88.50. 1580 (¢9.60 24 201 8 e & 48 [ 8.00 48 | 7.20/112.86 | 88.84 | 2 A% ol LW 8 b 534.389{ 0.00 USRS S ok[G A BE
osbet 012 5.00 1 4.00 11 41. 75 2 G.00 3-\‘3i 383.00, 8 4.50(1 9 | (2.8%] 14 i1 S Ty 181 | 208( 86.70: [F @840+ 8.80] Bd o 120! b, e & . 48 [ 8.00) 48 |0 7.20{"14.18 | 4288 |/ '2 .18 1 R 090 5569.01)] 0.00 AR ON0, || I, f2es fB. HOgk
ol 42400, 5.000 1 4.00 11 41.75) 2| .6.00! ,882| 882.00i. 3 | 4.50{, 8 | 2.10} 14 i1 R I L .32 1216)- 498.50 1 28 ‘ 8.80) 24 0. 20 8 8. 48 [ 8.00{ 48 | 7.20/ '16.84 | 49.84 | ‘2 W18 sl ip | 89 °.156% 565.94|| 0.00 b 18.00| 54 | 87 | 87 |Started pump on Lineoln at 2.00 p.m.
o ol | 5.00[ 1 4.00 11 41.75) 2 6G.00 362 :}[iB.UDI 3 4.50, 9 i 2.87 14 900 14 87 jd .3 214, 88.10 |; 28 ‘ t’:<$ﬂ| 24 T | e S 48 | 8.00| 48 | 7.20[ 21.14 | 68.84 ‘ 2 N Lo P e D ) .10 5!5{).5,!2|' 0.00 Sand and clay 21.%5, 60 | 91 | 38
| ! I It .
31l .1 5.00f 1 4,000 10% 40.42| 2 | 5.00! 387| 837.000. 3 4.50! 3 | 2.11} 13 .34[ 100l pel ] il .82 | 210}, 88.50: |p 28 [)98.80] R4 107200 fuv . . 48 | 8.00 48 | 7.20] 18.14 64.57 | 2 L1180 | IS L | 3 .15 524.99| 1.53 £ A B 9.86( 49 | 92 | 388 |Stopped pump on Lineoln at 7.05 p.m.
! S sy Sl YA it | B SUPL M9, 93 ! i8I o 070 05 4 98] Gpentol 28 2O I G O B [ ekl Bzt 2 ol ol B BReC RUND O SO R




APPENDIX I —CONTINUED.
TIME, COST AND MATERIALS USED IN FOUNDATIONS:
PIER III—CONTINUED.
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20
.20
.20
.20
.20

20]
20
20/
20|
.20,

7.20
6.50
3.60
3.60
3.60

7.20/
7.40
5.40
5.40
5.40

5,40
5.40
5.40
5.40|
5.40

5.40
3.60|
\ 8.60

3,60/
1.80|

~F=F=FeFeF =337 s2-F
w0
=

3 = =3 =7 =3

|799. 4{!1

Sand and clay

..................

.................

..................

..................

..................

Amount. (Gals.| Amt,
0.2 .18 526 .5
32 2 .18 | 563.
42 2 .18 b3b .1
26 2 .18 520.5
95.| .2 .18 537,
50 2 181,
q0.( .2 .18 |,
04 -2 18
61 1 .09
84.| 27} 118 [
78.|. 1.]..09
.83 2 .18
.26 1 .09
.99 2 .18 |,
3.64. | . 1 .09
o LS .18
A4 1 1 .09
.87 2 .18
.06 1 .09
13 2 .18
.48 1 .09
851 .12 .18
o e .09
081 2 .18
53.55 1 .09
.96 2 .18
.87 1 .09
37.1. 2 .18
T4 1 .09
0.97. | 27 .18
| .13 1 .09
T 18.67| 5055 | 2| .18
14 1 .09
65 2 .18
19 1 .09
5808.17 0.4

40 | 75| 2

0.00| 00
2400/ 55 |
11.58' 56
0.00/ 00
37.40| 50
47.18] 48
47.20| 47
47.30( 50
45.25| 48
47.38) 50
44.74| 48
48,00/ 50
46.33( 51
31.38| 47
8.21| 48
4.66
34.38 50
4.42

COST OF SINKING CAISSON TIL

Amount as tabulated above
Miscellaneous supplies
Sundry small supplies..

...............
....................
..................

............................

................

Maintenance of plant
Hire of tug and derrick............ ...,
Labor, not included in table

..............

LABOR.
$50 083.46

........

2 672.65

$569 773.08

pump on Lineoln at 8.00 a.m.

Started pump on Lincoln at 8,10 a.m.
| L "  Bertram at 8.80 p.m.

Stopped pump on Bertram at 9.05'a.1n.

* Lineoln at'8.28 p.m.

[|Started pimp on Bertram at 3.00 a.m.
[started Lincoln 8.00'a.m.

Stopped pump on Bertram at 7.00'4.m,

{[Stopped pump on Lincoln at 1.40 p.m.

|Cleaning out caisson and sealing

| i 13 i ‘e i

compressors  on

on Bertram at
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TIME, 'COST" AND MATERIALS' USED IN ‘FOUNDATIONS!
PIER IV,

i MASTER
: N S L P; C C C H Vrging N P C B 85 ‘;ATER Re
PRINCIPAL IGHT UB- OCK 'RESSURE OFFEE . i il /OAL FOR LAY Hoist S NicHT UMP OAL LACK YLINDER & UMP. v,
. FOREMAN, F(:m:.\u.\'. FOREMEN., | TENDERS, MEN. Hovse Mgy, | | COFFEE. ByGAm WARRLE HEATING! MEN. 5]:; ENGINKER. Mex. FIREMEN. 13 pysgprs, [, COAL FOR Bomwzas. O1L., O, Wasrs, " Toraws || Fuer of
3 FOR SUNE MATERIAL, —— Air REMARES,
ENGINEER. EicH EacH ’ 1.
S T ‘ | Day. Day. Hours | o = o e Do
1888. |Days| Amt. |Days| Amt. |Days| Amount, ,Da}‘sl Amt, Hl's.‘ Amount. Days| Amt.|Lbs.| Amt. |Lbs.| Amt | No, | Amt. é‘fx—lel; Amt. | Hrs;| Amount, iHrs. Amt. | Hrs,|' Amt. |Hrs.| Amt. | Hrs/|' Amt! | Hrs.| Amt. Tons. | Amount. (P'ts.| Amt. |P'ts.| Amt. | Lbs.| Amt, Run, | Rev: i
Now 8 1l dhllocuain ST caialsels ta et It 00t 00 Job0- | " [ T W T T O T T I ............ Cis T YO B e B ) B | e ..._ ................................................. -.|Culting edge placed on launching ways.
Dec,d5 [36 & i afos I do-garmls SollemBih b lhoall w2 fol 4e. o ome R PR I e T o R ORI RN R T 8010831 R e B L BN N S et G LS 06 B el e ER I I +v«.l....|Caisson launched.
Rk R . t 1) 38.22 1% 4.50. | 1| 2.00f 96/ 24.00 [Heeafinn, AT T RO L) S IR A (et B vale SR KA L LB 8T 12| '3.60| 12| 2.40| 12 | 2.40) 12| 2.10] 2.42 o A Al | 1O 210.13 : Fine river sand ; 75 [..../Put on air at 8 p.m.
S I 5.00] 1 3.23 8 9.00: 2 4.00 204 51.00 R R TR P ] S Bl ama vl OIE & <oty & v QIR 8h, o)k 22 | %.60 12 3.60| 24 4.80( 24 | 4.80 24 4.20 6.24 23.27 s Lol B T S0 e 61 0.82 | 120,97 (| ....» = g 4 16.00( 44 | 75 | 29 |Started pump at 2 a.m.
* w9018 s 5200411 do 84221 21 6.75 | 2 | (4.00| 168 42.00 |...|[i\.... D04 LTS B Bk BRIk 8. L8 als RS L8 {22 | 7.60 12'| '3.60 24| 4.80| 24| 4.80 24 | 4.20, 449 | “16.95 [ 1 015 | ...l 710.45 | 103.32 || 8.27 i 2y U 9.83 49 | 74 | 30
| | | |
it 1) R I T B o S e E 2 E 00 o Lo o lan d) Heaadka LAt e el 8L . Lela L alen L g 22 | 17.60| 12| 8.60| 24'| 4.80| 24 | '4.80 24| 4.20] ©2.54 s LA llo NG Vgl B 00 PR e 41 0.25 | 47.02 .| 2.82 By - gl iR PR
S < &[0 R 20 R 1 D 6.00 | 2| 4.00 Ha8 84000 o de oL Sioa . Beslkke S Hak. e Il e T A e R2 | 7.60 12| 8.60 24| 4.80) 24| ‘4.80| 24 | 4.20] .97 |'evi2 |1 [o.15 Y ) 5| 0.32 | 104.82 |- -06 o g b 17.00| 59 | 79 | 36
1889, “Fua [ ow |_ _I_— W 0.4 ! T ek I 138 et | e LB TE B
Jan. o T3 3 5.0[}! 1| 8.22 8 9.00: | @ | 4.00;: 216/ 54.00 |+ 1 [»1.50{50 4 Lotz e R AR B 1 8E0.5781. 1. BR.IT. . 1.6 22 | 7.80) 121 '3.60| 24| 4.80f 24 | '4.80| 24°| 4.20, 9.03 | 8368 |1 ['0.15 o b R B B e e a1 Ll R e S R S 20.75) 48| 78 | 87
* 2 e 5.00, 1 3.23] 3 9.00 2 4.00] 208] 52.00 2 3.000 &5 1.08 5 B 1 by | L et 1 0.87 22 | 7.60) 12 8.60] 24 4.80[ 24 | 4.80 24 | 4.20 7.40 27.60 £ (15 o | g ) 510,32 | 131.08 |[.2.50 Mud 23.66| 44 | 68 | 37
4 3[.1 5.00] 1 8.221 1 3.00 2 4.00f 72| 18.00 2 3.00/ 05 1.08/" 5 8 & ol e 1 04871, 8. 80,48 |.22 7.60] 12 8.60 24 4.80] 24 | 4.80] 24 4.20 4.44 16.56 iz fhad I | sl I s 71 0.45 80.17 .[|.8.01 S 7.00] 49 | 81 | 26
“ 4/ 1/ 65.000 11 8.28/3 9.00 | 2| 4.00) 216/ 54.00 [ 2 | 8.00 <4 | 0:86/75 |00 88 6| 018 o 81,1191, 38 18, 3.4 |82 | 7.60[ 12°| (8.60| 24 | '4.80 24 | '4.80 24°| 4.%0| 6 94 | 9589 1B sl bt | R 0 L T 4 10.25 | 181.9% .65 4 21.50 45 | 80 | 28 [of concrete without air holes.
o800 323I 3 1.50: | @ | 4.00; R7 695 [ 2 | 8.000 041 0:86lc6 |00 41le . i ] 2 800.T4r). 1o Bb, [ ¥ 22 | U7.60( 12t "8.80| 24 4.80\: 24| 4.80| 24 | 4.20 2.23 a2 = S a5 1. i, D 71 0.45 | 59.40 |.2.49 i 1.00) 49 | 87 | 84 Let off air at 9.20a.m. to put in last foot
o nh ol 1500 1) 13428 8 0.00 | 2 4.001 216/ 54.00 [ 1 | 1,600 0.86(-3 00.20 6 |0.15 1 80.0.870). LA AE., 1.8 |22 | 7.60) 12| '8.60/ 24°| 4.80 24 | 4.80| 24 | 4.20| 5.38 | 2007 1“1 .15 el | sy 5| 0.32 | 123.85 1| 1.70 iy 21.75| 48 | 82 | 28 |Air compressors started 7 a.m.
Sy Ay 05,0011 8:22 8 9.00 1 2| 4.00[ 216! 54.00 | 2| 3.00] 4| 0.8 6| 040 O T 22| 7.601 12 | 8.60| 24 | 4.80 24 | 4.80| 24 | 4.200 6.50 | 24.24| 1015 R e 71 0.45 | 130.06 || 1.81 i 23.081 43 | 86 | 38
R ) B R N ) I TR o 9.00. 1 2 | 4.000 218' 54.00 [+ 2 |~ 3.00 0| 150y [0l 2 81 0. 748, LR A% 1.0 22 7.60) 12 | '8.60 24'| 4.80| 24 | '4.80| 24| 4.20 6.20 |"23.181 1| 0.15 : 4| 0.26 | 129.05 || 2.61 W 14.66] 50 | 90 | 35
i g 1 5.000 1 3.23 1 3.00 2 4.00( Gi 16,00 1 1.50) 4 0.86/ 6 .41 S S8 . 1 0,870 L.AE.0., §.8 2 7.60 12 3.60| 24 | 4.80 24 4.80; 241 4.20 3.80 AR WS O 4.l R 71 0.456 | 74.06 [ 2.84 e loo aoil- . s bies dlss b ah 28
pon (17| B | 5.00, 1 8.281. ca il i 45 88 2 -5 [1) PR ST | 1 1.50/ 3 0.65/ 38 0.20|8. . 4] oeven! il 0,378 L0 Ok, L0 22 7.60 (12 3.60| 24 | 4.80 24 | '4.80| 24 | '4.20 2.85 10.63 i L L | R ) a8 510,32 | 50.98 .01. | Coarse sand and |...... sy oo o biah SO
gravel
* dl ol 4y 5.00) .1 |, 8.22| 2 4.00) L..|.. 2 1 3.00[H0:4). L0853 Vo k| Bl o d ) | A 1 BEO. 300 FRENE., L2 22 | '7.60| 12| 1'3.60| 24 4.80! 24| 4.80| 24| 4.20, 2.67 T el 3R (it Rl I AT 410.25 | 50.87 .00 o sokremni gt 1 Sl O
.ol & 1ido D00kl 3.28]. .. . T 2 4.00....1 ........ o B B | S s @Bl s s T e T 087 (el o ko 22 | 7.60/ 12 | 3.60 24 | 4.80/ 24 | 4.80| 24 | 4.20] 2.85 TR BT TS| N | 510.832 | 49.77.|, .01 “a g aods e sanofe.oof 81 (Let off airat 4 p.m. to concrete around
‘o o, 12 5.00|- 147 8.23 84 11.8% [ 2| r4.80] 1831 73:20 - 2 | 8.00|0(8(| | 0c6B{7 8|70, 202 . || ... 1 £0.0.87L|. 48808, 1.0 22 | '7.600 12| '8.60| 24 | '4.80| 24'| 4.80| 24| '4.20| 6.00 |''29.38 $0.0.07 3)0.26 | |4 0.26 | 149.77 ||.1.68 £ 21 33| 52 | 82 | 32 |Started aiv pumps at4a.m, [main shaft.
“ ddjorl 5.00, 1 3.23 4 18.00 | 2 4.80| 210, 84.00 2 4.00) 1 5 1508507 | a0 AT el 2 0. 7451, G DE. 5.0 22 7.60| 12 8.60| 24 4.80f 24 4.80) 24 | '4.20 6.%0 24.99 +10.08 1050 7| 0.45 | 166.34 || .97 W 22.75| 57 | 87 | 81
018 ool 5.00] .1 3.22| 4 13.00 2 4.80{ 210, 84.00 2 3.00 b5 1.08/ 6 LARE TS e 1 0.8711. L8028 Lok 22 | '7.60] 12 8.60 24 | 4.80| 24 | '4.80| 24| 4.2 6.64 24.77 |- %[ 0.07 0.25 6| 0.82 | 165.29 ||.8.08 5 7.50| 56 | 91 | 33
| | r
vodad o 6o 1 sgiesk 4 13.00 | 2 [ 4.80f 216 86.40 [ 2| 3.00/ 5| 1077 |c0.47 . . 1 69.0. 801, L6450, LoD ‘ 22 | V7.60| 12| '3.60) 24'| 4.80| 24 4.80‘ 24| "4.20] 8.40 12,68 "% | 0.08 +10.25| 4] 0.25 | 155.60'|| 1.76 g 6.50) 50 | 88 | 27
i (] R o) ) R g 6.50 | 2 | 4.80| 102/ 40.80 | 2| 8.000 @ | 1.20| 6! o.a1| il RO I 5 P | SRS 22 | 7.60] 12 | B.60| 24 [ 4.80 24 | 4 80) 24 | 4.200 6.00 | 22.38/ %/|.0.07 402 | 7| 045 113.91 .90 £ 9.83 58 | 88 | 29
i i Sl 5.000 1 3.23 4 13.00 | 2 4.80] 204| 81.60 | 2 8.00/ 5 1.08/ 8 0.54 "7 10.17 1 0.8%8), &k s, Lok (-2 7.60 12 8.60) 24'| 4.80| 24 4.80) 241 '4.20 6.64 2477 31 0.08 + | 0.256 5 [ 0.82 | 163.21 || 1.64 & 22.08/ 42 | 76 | 88
R o i LR o R 18.00.| 2 | 4.80] 192) 76.80 | .2 [. 3.00/50 10806 [c0. 41|, | ] L 000,87 1122 | 7,60 127 '8.60| 24'| .4.80 24| 4.80| 24| 4,20, 4.74 |17 68 $ 0007 110.25| 4| 0.26 | 150.95 || 1.89 Mud 22.75( 41 | 86 | 84
R o ) e | R 6.50: 21 4.80] 102(. 40.80 | .2.| 8.00{v60 w296 |t 4dli I 1 6F0.37 .|| 22 | 17.60) 12 | 18.60] 24 | -4.80) 24| 4.80, 24 | 4.20| 6.56 | 24 46 3$(008)| 31|0.25| 5| 0.32| 115.51 .01 o 19.75) 33 | 86 | 381
r IJ ;
b3 o T S | B E 5,20 | 2 (. 4.80 44| 2750 [ .2.| 8.00/065( 1:07c 8 [c0.54. .0 .. 1 BE0. 300 LS00 Lot [R2 | "7.60| 12| "3.60| 24| 4.80| 24 | '4.80 24| '4.20| 782 |'20.17 31007 3(0.25| 4| 0.26 | 105.50 .02 Pl 24.00{ 80 | 81 | 29
‘melrlall | 5,000 1] 8.23[ 6 21.00 | 2 | 5.00( 210[ 181.25 | 2| 3.00| 6| 1.29] 10 | 0681 . e se 1R B i e | Tt | 22 |1 7.60] 12 (| 8.60| /24 4.80 24 | 4.80 24 | 4.20 5.87| 20.08| 1|0.08 $]0.85| 5| 0.82 | 216.50 | 12 £ 22.00{ 45 | 84 | 35
0 RB)ali| 5.00),.1.(,8.22 6 21.00.| 2] 5.00| 220{ 187.50.(. 2.|. 8.00{v6/| di20fu1 |cioiqd i il 16810 870, & f] 05, 1.8 22 | '7.60| 12| '8.60 24| 4.80 24| 4,80 24'| 4.20|" 8.85 | '83.01 3+ 1007 115|075 | 4]0.26 | 236.21 || 1.29 £ 28.66| 28 | 82 | 33
£ 2k Th hgpl 1 IRy 21.00. 21 5.00 212 182.50-| -2-1 8.00( 9| 1.9415 | 1.08lviliesers Tt 0:87-livrabrr e dos 221 7600 12| 8.60| 24| 4.80 24 | 4.80 24| 4.20] 7.80 | 28.35 #0008 110.25| 5/10.32|227.05 |.2.82 £ 22.66( 34 | 77 | 37
¢ o2l LE G0Dr A gleula R1.00. 1 2 | 5.00 226 141.95 | 2 3.00{006 0 || 102YFGLE {1, 01| . S5 1 20,878, L. 08 b5 R2 | 7.60| 12 | '8.60| 24| 4.80/ 24 | "4.80 24 | '4.20| 6.94 | ©5.89 31007 1]0.25| 4] 0.26 | 282.61 .02 £ 21.88 38 | 76 | 28 |Clay hoist placed.
|
o R6fal | 5.00 1| 38.28 6 21.00 | 2 | 5.00 220/ 187.50.( .2.[ 8.00| | .55 ool l 1 8F0.878 . LGl B8, 5.8 |22 | 7,80 12| '8.60| 24 | 4.80 24 | '4.80 24| 4.20, 6.38 | '28.80 +10.08| 210,38 | 5/0.82|227.21.(.1.86 # 18.25| 42 | 71 | 28
20 L1 B.00] 1| 8.22 8 21.00 | 2| 5.00) 208 180.00 . 2| .8.00| 8/ 1.72{18 |10.88]i. i 1 994.0.871) 12 2.101 22 | 7,60/ 12'| '8.60| 24 | 4.80| 24 | 4.80 24 | '4.20| 4.18 | 15.59 | % | 0,07 310.25 | 4] 0.26 | 213.46 || 1.7 Clay 10.50, 80 | 57 | 80 [Stopped pump at 6.830 p.m. Pump
LD e 5.00] 1 3.23 6 21.00.( 2 5.00f 22| 1388.75 2-{-8.00 % 1.51} 138 O:88h~ils i 0.37 | 42 7.36-{ 22 7.60| 12 3.60) 24 4.80 24 4.80] 24 | 4.20 3.60 13.43 | 1| 0.08 + 10,12 5| 0.32 |,225.04 .26 A5 Taee. BRI < 2 At | R [men went on clay hoist.
¢ aml L 5.00/ 1 3.22 44 15.76 | 2 5.00] 149, 93.12 2| 3.000 6 1.291"6 0:84], . 4| dNaAL 1 0.87 | 48 8.40 | 22 7.60| 12 8.60 24 | “4.80} 24 4.80] 24 | 4.20 3.98 14.84 3+ 1 0.07 110.13 4 0.26 | 175.79 || .12 Vi pele | e | @ raved ovesdeant S
. 80| 1) a.000 1/ 8.23 6 | 21.00 | 2| 5.00 212 182.50 | 2| 300 7||1.51 11| ol i 1 1087172 ] 12.60 || 22 | 7.60| 12 | 8.60| 24 | 4.80|'24 | 4.80/ 24 | 4.20| 468 | 17.45| 3| 008 3012 510.82|227.92 || .08 LGRS S el remeop B
——alr—d-h—Gr0n—i 3.23 6 21.00 ‘ 2 5.00] 212‘ 132.50 21 3.000 6 1.29) 15 i T | 1 0.37 | 72 12.60 || 22 7.60] 12 3.60) 24 | 4.80| 24 4.80[ 24 | 4.20 4.87 16.30 + | 0.07 3+ 0.18 4 ‘ 0.26 | 226.76 s BB i i vasfsiean 83
Feb. 1| 1/ 5.000 1| 8.57 6 | 21.00 | 2| 5.00 224 140.00 | 2 | 8.00 8| 1.72 15| 1.01l 12 | 0801 1 |o.87 | 72 | 12.60 | 22 | 7.60| 121} 8:60/ 24/ ) .80} 24| 4180 24| 14.20] 4.37 | 16.50 71008 2/0.12| 5(0.32|285.39 || .80 1A RN SR
“ho et L 5.000 1 3.57| 6 21.00 | 2 5.00| 232 145.00 2 3.00, 9 1.94) 16 1.08f. <l is e 1 0.37 | 72 12.60 || 22 | 7.60| 12 3.60| 24 4.80/ 24 4.80( 24 | 4.20 5.10 19.02 + ] 0.07 3| 0.18| 65,0.82| 248.10 07 Al | PR R P |
% skl ol 5.00 1 3.57 6 21.00 2 5.00( 232 145.00 2 3.000 8 1.%2 156 10805 . 815w 1 0.37 | 72 12.607 22 7.60[ 12 3.60| 24 4.80; 24 4.80| 24 | 4.20 4.61 17.19 | 3| 0.08 3| 0.12 5/|0.82 240.99 || 1.69 e I | Yo R e
a0 1 [ 21.00 | 2| 5.00f 204 127.60 | 2| 8.00{ 10 | 2.15/ 18 | 1,22 .. |. . :: 1 10.87 %2 12601 23 | 7.60[ .12 |- 3.60| 24 |- 4.80 24 | 4.80| 24| 4.%0l. . 3:50 | 13 06, +/0.08| 3/0.18| 5/ 0.82 | 220.00 .01 ] R | T YPNTS F \
Skl 5.00‘{ 1| 8.5%5 17.50 | 2| 5.00( 184] 116.00 | 2 | 8.00{ & | 1.72/ 18 | o.88....|. . .. 1 |0.87 | 60 | 10.50 /22 | 7.60| 12 | 8.60| R4 | 4.80 24| 4.80| 24 | 4.20] 2.92 | 10.89.| 3 | 0.08 $(0.12] 5;0.32|108.95| .69 B o -+uu|ew..l 28 |Clay hoist removed.
el o 5.00] 1| 8.57 b3 | 21.56 ‘ 2 6.00 182/ 136.50 | 2| 8.00 6| 1.64/ 10| 0.67.......... TP 0.88 1L T r 0o 221 7.80/.12.| 8.60| L0k, ... 24 | 4.80) 24| 4.20{110.98{ 3660 2| 0.30 31018 | 5| 0.27 | 285.77 .00 PRSI vesufvee.| 26 [Commenced sealing at 10.30 a.m.
slak sl T Ale <GE 00l el SBuaR A 15.00 { 2| 6.00) 164| 128.00 | 2| 8.00 6| 1.64 9| o0.80/....[ ..., 1 170.38: | asidls sasnons 221 7601 12 880405 . ... R4 | 4.80).24 | 4.20) 10.50.( 850000 2| 0.830| 1]0.12]| 6/ 0.83 | 214.09 .06 TR SRR, iy el I T
@8 1) 8.000 11 88748 18.76 | 2| 6.00/ 186 188,75 | 2| 8.00] 8| 0.82| &5 o84 . | .. 18 GE0. 88 | maill m tan 22 a0 1201 B: 00l e alio e . 5 24| 4.80) 24 | 4,201 . 9.69 [ 82.304 1| 0.15| +]0.13 | 6| 0.83 | 229.67 .00 TP AT s S R R B
-8t R I ) S vl R W 22.50 | 2| 6.00 170/ 127.50 | 2| 3.000 8| 0.8 % | o047 . .| i B 10,88 | sl SR s B g T Rt RS 0 1 g v e o R TS D 5 +10.12 | 6/0.38 | 196.02 AG1 || R, e L BN 57T [stopped at 10.50 a.m,
i et Tl e Ol ol oS g | 1 8.76 | +| 1.50 obl 2000, 1 [ 1.60f 8| 0.83 8| 0.200 18| 088 L. .. coilicn i ool s PR RESIR s Lo o TR ‘ ...... e 1Ry T B Sl BRI e B o K e Lo O L 11015 1]0.18 |‘ 5 0.28 | 40.66 ‘ RUOBI Y o s Pt s P +eee|ena.| 20 |Bealing completed and air compressor
. & =t — = o s e — | et fi=<ls i t== i AT i i e
225.00 148.26[ 570.18 ‘ 209.70 13640.97 1156.50 i 47.50 R2.75 1.10 |17 24 ; | 103.95 32990 ‘16:3.00 ‘194.40_ 210.00 183.75 918.26 ’ | 4.88 i ‘ 6.38 | }14.50 7126.22 “
COST OF SINKING CAISSON IV.
MATERIAL. LABOR. ToTAL.
Amount as tabulated above............ovvnrenn.. $10382.61 $6003.61 $7126.22
Miscellateous SUPPIEs. v v sy s e san e bernses s A el S 571.18
Sundey Smalaahplies. | <ok o v sk st e s 1k 267.13 Pl 267.13
e nu ol ) 6 AP SRR R T s e SR T g T SR 70.04
M oAl LN ABNEE v fes ievsios s s ms e ins s wie . O 174.45
Mamtenanes of PIANG . « o+ ciwvenis s swvie s bion 858.38 498.07 1366.45
EEEO 0L FOTrT BURI et v ks ShvaR vs we TS b iob e e AN0E kv 79.98
Labor not included in table..... toaves SRR A 1807.956 1897.95

$3058.72  $8480.68 $11548.85




APPENDIX I—CONTINUED.

TIME, COST AND MATERIALS USED IN FOU NDATIONS,

PIER 'V,
PRINCIPAL PRESSURE CoFFEE Cray HoisT NigHT Pump BLACE CYLINDER ToTALs
FOREMAN, MEN. House MEgx, Corrus, Canpras MEN, ENGINEER, MEN. 00Ax, For BOILRES, O, O1L. FOR M
FacH MATERIAL,
e et LA DAy,
Days| Amf, |Days| Amt. Hrs.| Amount, Daysf Amt. Lbs.! Amt, | Lbs. No ‘ Amt, ﬁm{h Hrs. Amount. Hrs.| Amt. | Hrs.| Amt. ! Hrs, . |Gals.| Amt. [Gals.| Amt, | Lbs.
\ ‘
1| 5.00.... 2 a10) la2.00 [....|......|.. .. e is afim oo S T T 1. . afe A2 R 00— $|0.05| 1]o0.37 56.07 Silt ;
1 5.000 1| 4.00 2 1| 2.00] 160, 382.00 1.60] 2| 0.54 %2 5| 0.25 5 17 ol o 102 ) A e 2.00, 7. T 10,0850, . 1 . ... 76.98 || 2. i Began concreting. Put on air and
1| 5.000 1| 4.00| 8 2| 4.00 176, 44.00 3.000 2/0.54| 8 | .6 0.80 P P e 1 2 806 Dlasec ivsroinser 3.60| 8. T [HO00B AT, [ v e 103.18 || 2. ¢ [started pumps at 11,85 p.m.
1| 6.00] 1| 4.00] 3 2| 4.00 176/ 44.00 3.000 3|/0.81| 8 | 81 0.15 L - B 1), S R 8.60( 7. £ L 000BRIa | 101.94 || 5. 5
1] 5.000 1| 4.00 25 2 | 4.00] 176) 44.00 8.000 4 (1.08| 8 | 8 [ 0.15 "N 15 e o g5 e 1] ol R S8 3.60| 5. 3006 1/0.87 96.12 || 5. :
1( 5.000 1( 4.00 1 2| 4.00 134/ 33.50 3.000 3 /081 6 3/0.15 18 3,80F .. Feane 3.60 6. >l {0 3 S A 83.61 || 2. Black quick sand
T O ) e ol M ) ol R T TR L00] - & ¢ thorasmes] il 12 SR AR 8.60) 4. ol 1120 B O PO P 30.43 || 4. o i 4e Waiting for air lock,
1 [ 8,000 1 TCEa0 21 QORI LAt I NN R, St et ety 19|28 60k oo d|nrnales) 180} --8. 006 1{-c:ifiiis.; 32.37 || 0. o e i $€F R 4G <f DRMeY
1+ -5.00( =1+ 4.00] % o [EAT oI T e | Sl S A CUTRE 10, 50 P NG | i I . 2 32 (Sl . ot 1801 | 2} $10.06| 1)0.87 82.74 |1 0. 4 0
1| 5.000 1| 4.00 14 2] 4.000 62 15.50 | 2 3.000 61.62| 81| 0. i S (I Bt S o A | S I 12 | 8.60]. 1.80 4. + (10065, . |00 60.61 | 0. 49 £ E Air lock placed.
1 5.00: 1| 4.00| 8 2| 4.00/ 192| 48.00 | 2 3.000 5|/1.85| 2]0. U/ et s a0 M i e o o 32 | 1L 860k . | el 3.60( 7. FROLOBL]. . Totes 0 106.97 || 0. £ T o
1] 5.000 1| 4.00 3 2| 4.00 192| 48.00 | 2 3.000 411.08| 8/0. s e AR o o bt ENEL L LR DTG J LS AR 12 [Sta60hs, B s, 3.60| 8. +5[§0.060). . IRP . DU 107°72 ||-2. Hard tough silt
1| 5.000 1| 4.00 3 2| 4.00] 176/ 44.00 | 2 3.000 4 (1.08] 8o, 210.10 12 180k . ¥. . .l . g:60)1 T 410061 1]0.87 102.20 || 2. # i e
10 5.000 10400 8 2| 4.00] 184 46.00 | 2 3.00 2| 05¢4]| 8 |0. 0 (501 Wi (g ot Chiet 1S BE 6 12 |SSF60L. 4. . .afs . 3.60] 6. F 006 GRS 102.862 || 2. i ol | it
1 5.00J 1| 4.00 3 2| 4.00{ 176) 44.00 | 2 3.000 4 1.08| 8|0, 22010.107) iR o, 0] . 1% 8601, 8. ..o . U608 uifs 1T Ro=1Y. , 8, 10 102.56 || 8. Fine sand
1| 5.000 1| 4.00| 8 21 4.00 192[ 48.00 | 2 8,000 4/1.08| 8]0. ) PO R 0 1 O o B 2 SR 1 ) e A 3.60) 6.5¢ ool | 0y | O (SR £ 104.46 || 5, i I
1 5.0{]! 1 4.00| 3 2| 4.8 192 57.20 | 2 3.00/ 4| 1.08 | 81 0.52 |....050 ... 12 | 3.60|.. 3.60| 8. T 10055 17.0.87 119.438 || 5. il s
1 5.00i 1| 4.00 4 2| 4.80 186 74.40 | 3 4.901°°6 | 1.62 1 14400, o1f 1 WEKE [ T REE g or iR 0T e 12 15555000 . . &, . i 3.87 8.t 000691, (10, B 141.95 || 8.9: K7 Be
1| 5.000 1| 4.00) 4 2| 4.80] 177 70.80 | 8 4.50( 4| 1.08 | 10 | 0. ‘ Lof Q0B s e o030 oukean [l nzs o 12: [ 4880000 b v 3.60[ 7. e L {1 S O PR LS 134.74 || 6. ol
1| 5.00[ 1| 4.00 4 2| 4.80 177 70.80 | 8 4:001°-5- 1 1801 19 S 0278 Uikt Bl dolinlar | EES B | - 3uB0s solisdats. 8:60, 8. 4 NOOD-HE. S0 138.05 || 0. v o
1| 5.000 1 4.00 4 2] 4.80 186 74.40|3 | 450/ 5 |1.35 |16 [1.04 ....0......0 "1 o200, [EER 3 S s 1) R | P 3.60, 9. $/0.06| 1]0.87 144.00 | Coarser sand with |
1] 5.000 1| 4.00| 6 291°15, 208/ 180.00 | 38 4,500 " 4.1 1.08//1'129650 e | TEHE 1 F GERE | ol oy HEEL fida 28 B 18| VSR80, . Bk ok 3.60 10. pol LA SRR SRR 209.20 | gravel
1| 5.000 1| 4.00] 6 2| 5.00/ 212 182.50 | 8 | 4.50| 4| 1.08 |12 (0.8 [ i 1l oaol e SR 12 | Wsitaol. (HE, L. 3.60 8. b [FOs o oL 207.85 W
1 5.00i 1| 4.00 6 241 =5t 210! 131.26 | 8 4.50 4(1.08 |1 0. LT 0 L 0 L O A i 1 DRG0 SR | R T 3.60[ 8. 4+10.06( 1)]0.37 205.81 & =
1 5.00| 1| 4.00 6 2| 5. 208‘ 130.00 | 3 4.500 3)0.81 |1 0. 8| 0.40 40| 7. 12 [ OS60k . M s s 8.60] 8. HARODOIE, e, 11 218.22 Same si.ren];ed with! 22.92
| |0 T 1 e — e o L e Ui e | = = —_— ] — muc
1| 5.00 1 4.00} 6 2| 5.000198 128.75 |3 | 4.50, 3 | 0.81 |12 | 0.78 |....l...... 40| 785l 12| %%l . L. - 4. 3.60 8.: Jaflaiob L. 8. 008 205.90 || Sand with gravel
1 5.000 1 4.00/ 6 2 5.00] 204/ 127.50 | 8 4.500 3| 0.81 |12 | 0. 410.2 16 | | 2,90 1821 o t000le ek, 3.60 9. IR 2 ) [ PO BT B 207.92 i £ i
1 5.001 1| 4.00/ 6 2 5.00( 208 130.00 | 3 4.50] 4]1.08 |10 | 0. 210.10 16 | 2.90 19 | =800 . Mo 3.60 9. £ 00, . o0 210.06 | s ¥ *
1| 500 1| 4.00/6 2| 5.00 208\ 130.00 | 8 4,500 5(11.85 |1 0. 1501055 5.08 | o a1 L R R 3.60, 8.99 LA 0006 e, e 2 212.06 || r e 9
1| 5.00] 1 4.00‘ 6 2| 5.00] 214| 133.75 | 8 4.50] 7/1.89 |12 0. 410.20 68i 12.12 || 12, #8960k . M. ks 3.60] 7.18 3006 1]0.87 219.69 Sandy clay
| | |
1] 5.000 1| 4.00 6 21 5.000 194/ 121.25 | 3 4.50 8 ; 2.16 | 16 | 1. 1 ‘ 0.05 | 15.%6 12| “82600: . 9. . i 3.60  9.00 FAFOROB A, (il RO 3 214.60 | o 5 Stopped pump at 9.15 p.m.
1 5.00; 1| 4.00 6 2| 5.00] 202 126.25 ( 8 4,50 6 1.62 | 12770. 710.35 [ 11575 1319 Be60l. 0l 3.60, 6.8 3| 0.06 AR 214.67 ¥ '
1] 5.000 11 4.00 6 2 5.50 174| 124.75 | 8 4.50] 5 1.85|12 | 0. 41 0.20 4.35 R | A 3.60] 6.02 +10.056] 1(0.87| 2 201.51 o i Began sealing at 8.15 p.m.
1 5.000 1| 4.00 6 2| 6.00 182 136.50 | 3 4.500 5| 1.35 | 1240, 210.10 | ........ 12| Y8601 . M o he. 3.60| 4.54 + AS0E00 e, .41 45, Uy 3 06148 ||[POV0T |5, 008, L Bh o8
1| 5.000 1| 4.00/ 6 2] 6.00| 170 127.50 | 8 4.50] 4| 1.08 0. 5 0.25 R0 ] ........ 8527 e ) o 3.600 4.21 SR L pepae 3 196 BB 000~ T e [Supply shaft clogged up.
1| 5.000 1| 4.0 2 6.00] 105/ 79.00 | 18| 1.95| 1| 0.27 0. 6 ‘ 0.30 ] CE PP 18| *3L60En - Mo nli 3.60| 3.72 $10.061 1]0.37] 2 134501 ||| TOUQE (. GDBE paBs e
Gt e L TRE R ST MR R SR kol BRI i A L & e R RO R S EPR [roennis Sase sl SRR b o8 1.80, 0.43 SR g ik IS 2 O (lie . SUL | 0 DS, LS O Finished sealing at 12 m. Stopped air
== — — — — —_ — = ~— —_ . T [compressors at 4 p.m.
180.00 2764. 60 121.95 35.91 J 4.50 | 3.2 ‘ 78.35 126.00 2.20 4.07 5056.37

COST OF SINKING CAISSON V.,

........................
.................................

..................................

Labor not included in table...,....,.

LI PO W Y




54 APPENDIX “J.

RECORD OF SINKING CAISSONS.

: | APIER-.

AVERAGE
D ELevATIONs OF CUTTING EDGE. ELuVATIONS OF SAND. AVERAGT: WEIGHTS. AIR PRESSURE. ReAcTION S WEIGHT PER,
ABOVE MEAN SEA LEVEL. S_Un‘lx L ORIGIFAL ELEVATION = 199.4. PENE- WATER DEPTH Due TO ‘Nm- UI;:ACE 8qQ. Fr. oF Wirdriar. REMARKS,
BRI e o TRATION OF | GAUGE. | InMMERSED. A Wexenr, | o | Surracs
Hougs, ' CAISSON. PRESSURE. STACT: | ¥x poskD TO
1850, N.E. N.W. S.E. S.W. Average. N.E. N.W. S.E. 8.W. ‘ Averags. Caisson. | Masonry.| Sand. Water. Total. Indicated. | Caleulated. FRICTION.
| ]
Dlac. 80 s s i e ah bk e, s ot S TR0 s Ca b A A e e el e il BE e B e e i cpkan e o aagl o i ne e Tons. Tons. Tous. Tons. Tens. Lbs. Lbs. Tons. Tons. 5q. Ft. 1 s SR S 10 e T it e Original elevation of cutting edge = 199.60.
Jan. 9| 197.28 | 197.06 | 197.27 | 196.61 | 197.06 | 2.54 D5t o tbE dal g g det e s s ok Ll IO e B e B TR i T B AR | T ] (R i S TR S e e el ] R A e | Sand, gravel, mud and clay | Started air compressors at 10.45 p.m.
“ 10| 197.19 | 197.04 | 197.28 | 196,60 | 197,03 | 0.03 2,571 199.8 | 200.7 | 201.2 | 200.5| 2060.8 3.57 201.5 4,47 e T R 7 1 1 S R 1.94 298 499 703 g e & « | Started sand pumps at 1 a.m.
“ 11| 196.95 | 196.60 | 196.60 | 196.14 | 196.57 | 0.46 3.03 1 199.5 | 201.5 | 199.7 [ 200.6| 200.8 3.578 202.9 6.33 B10 |0 rig sl 7 3 820 4.50 2.5 415 405 735 1102 o @ S g ey
“ 12| 196.20 ] 196.34 | 196.35 | 196.16 | 196.26 | 0.31 3.84 | 200.0 | 200.1| 200.0 | 200.6| 200.2 3.94 204.0 A LIL20 (e 8 4 1141 5.00 3.86 508 653 776 1682 # “ R
S 105.8Y 1 195.45 196.17 | 196.1% | 195.79 | 0.47 3.81 | 12018 | 200.8 | 200.1 | 200.9 | 200.8 5.01 205.0 85t | (M9 |iiageg| | 10 4 1208 6.00 4.00 604 604 987 1224 e i “i 2 0o
“ 141 195.23 | 195.31 | 196.13 | 196.1% | 195.69. | 0.10 3.01 | 200.1| 200.4| 199.7 | 200.4 | 200.1 4.41 205.9 199F || 3980 | |ie. 46 9 7 1236 6.50 4.43 669 567 868 1807 g i Bt o
¢ 15| 193.77 | 193.60 | 195.19 | 194.87 | 194.86. 1.83 5.24 | 200.9 | 203.5 | 203.8 | 201.9| 202.4 8.04 207.0 1264 | oB15 '|ic:ae6.a 16 b 1636 6.50 5.49 830 806 1584 1018 “ = <l ‘at pp't
“ 161 193.15 [ 193.25 | 194,52 | 104.51 | 108.86 | 0.50 574 [ 200.7 | 203.4 | 201.0 | 202.8 | 201.9 8.04 208.1 1404 | oi6el i 5 16 6 1673 7.00 6.18 933 740 1584 935 Rt R 002 B 0o’y
“ 17| 191.90 | 192.00 | 192.65 | 192.59 | 192.28 | 1.55 7.82 | 204.1 | 202.1| 205.1| 205.0 | 204.1| 11.82 209.3 17,09 /| T00Te i e s 24 5 2020 8.25 7.39 1116 904 2328 ks < £ 4 ek e
“ 18| 101.89 | 191.57 | 192.10 | 191.63 | 191.80.| 0.48 7.80 | 203.7 | 201.3 | 206.9 | 208.4 | 204.6 | 12.80 210.4 1808 | 2088 e ws.a 26 6 2205 8.00 8.07 1219 1076 2522 853 Sand and gravel ;
“ 19| 191.89 | 101.53 | 191.87 | 191.87 | 191.67 | 0.13 7.93 | 203.6 | 200.5 | 207.4| 204.6| 204.0 | 12.38 211.2 1958 | B0 4o i 25 v 2492 9.00 8.4%7 1279 1213 2429 999 il 1 Air taken off at 2.45 p.m.
“ 20| 191.43 | 191.07 | 191.03 | 190.58 | 191.0% | 0.66 8.59 | 203.8 | 198.3 | 206.8 | 202.8 | 202.9 | 11.89 211.8 T YR R B S B e P Y R el R e ek Sl T R Y S i e | B L
“ 21| 191.37 | 191.08 | 190.95 | 190.46 | 190.95 0.06 8.65 203.9 200.6 207. 4 206.5 204.6 13.65 212.3 ShSh | logeas .| ERT) Bl S IR e e N e s o 1 o el [ TN o E et roeire e o B sy o T Ty S S A S o e N A Y O L o
Feb. 16| 190.87 | 190.48 | 190.57 | 190.08 | 180.48 | 0.47 9.124 201.9| 195.5 | 204.8 | 198.5 | 200.2 9.72 2116 Shi0% | 8856 i 58 19 11 3686 8.60 9.12 1377 2309 1915 2411 anE K | Applied air at 3 p.m., Feb. 14.
“ 16| 190.77 | 190.28 | 190.58 | 189.96 | 190.40 | 0.08 9.90 | 202.4! 195.2 | 204.4 | 198.0 | 200.0 9.60 212.1 21.70 | 8666 19 12 3687 8.00 9.42 1422 2265 1891 2305 08 h | Sacking out gravel.
“ 17| 189.34 | 188.94 | 190.56 | 189.99 | 189.71 | 0.69 9.80 i 202.7 | 196.7 | 204.3 | 198.5{ 200.5 | 10.%9 212.5 299 | (8698 |ie.en-n| | B2 13 3690 8.25 9.89 1493 2197 2126 2067 Sle s 1 ‘ Y
18| 188.69 | 188.41 | 190.49 | 190,01 | 189.40 | 0.31 | 10.20 | 202.6 | 197.6 | 204.8 | 199.83 | 201.1| 11.50 212.8 95,46 | 8656 [3es0n 3 23 12 3601 8.25 10.15 1538 2158 2305 1872 ccilppee) |« Put on one ¢lay hoist. 3
“ 19 187.82 | 187.50 | 188.86 | 187,98 | 187.90 | 1.50 | 11.70 | 202.5 | 197.8 | 204.1 | 200.4 | 201.2 | 13.80 218.0 25,10 | (8666 |.i..ea- 27 12 3695 9.75 10.89 1644 2051 2620 1565 il Started compressors on Lincoln at 7.20 a.m.
“ 20| 187.82 | 187.38 | 187.20 ‘ 187,15 | 187.26| 0.64 | 12,84 | 202.2 | 196.1 | 2045 | 200.6 200.8 | 13.54 218.1 25,84 | 8661 |.iniines oH 12 8700 11.00 11.21 1693 2007 2667 1505 e pzeny, | e Sacking out gravel. 7
21| 187.07 | 187.18 | 186.40 | 186,27 | 186.78 | 0.58 | 12.87 | 205.0 | 198.2 | 206.4 |, 201.4| 2027 | 15.97 218.0 26,27 | 8661 |.....s.s| 82 10 3703 18.25 11.40 1722 1981 3146 1259 EEne ) | Started clay hoist. = Hoisting out gravel.
22 185.06 | 184.79 | 184.86 | 184,48 | 184,80 | 1.93 | 14.80 [ 205.7 | 200.0 | 206.9 | 203.0.| 208.9| 19.10 31D ¢ 2700 | 8947 |3i- e e 38 9 3994 18.25 12.10 1827 2167 8768 1152 LT Hoisting out gravel,
“ 23| 183.21 | 183.00 | 183.42 | 183.09 | 183.18 | 1.6 | 16.42 | 207.6 | 200.0 | 207.1 | 208.0 | 204.4 | 21.22 212 20.0% |1423% 1135 seaaq 42 9 49288 14.00 12.59 1901 2387 4180 1142 Clpey 1o
R4 182.64 | 182.50 | 182.67 | 182,41 | 182.5G.| 0.62 | 17.04 | 207.5| 199.5 | 207.9 | 202.7 | 204.4 | 21.84 211.4 98.84 | 4230 ||yin ais et 44 7 4288 16.95 12.51 1889 2399 4302 1115 Sand, gravel and hard pan
‘ .
‘251 181.27 | 181.15 | 181.17 | 180.94 | 181.13 ‘ 1.48 | 18.47 | 207.9 | 201.2 | 207.2 | 202.2| 204.6 | 23.47 210.8 99.6% | 488D |ice a3 47 B 4408 15.75 12.88 1945 2463 4623 1065 Fine sand Hoisting out gravel and hard pan,
26| 180.68 | 180.41 | 180.76 | 180.87 | 180.56 | 0.57 | 19.04 | 207.3 | 199.8 | 207.4 | .201.2| 203.9 | 23.34 210,4 29.84 | 4500 |ioeoeses| 47 6 4553 19.00 12.95 1955 2598 4598 1180 | Sandy clay or sediment ol ;
271 179.40 | 179.17 | 179.65,| 179.19 | 179.88 | 1.23 | 20.27 | 907.1 | 199.7 | 207.2 | 201.4| 208.8 | = 24.47 210.6 SbZh | 4bI8 lege asen| | 49 7 4569 16.25 1357 2049 2520 4820 1046 T Stopped sand pumps. Waiting for planking, =~
28| 179.19 | 198.97 | 179.83 | 178.99 | 179.12 | 0.21 | 20.48 | 207.5 | 200.6 | 206.8 | 201.9 | 204.2 | 25.08 211 25 83.38 | 4513 sl | ol 7 4570 18.00 14.05 2121 2449 4940 991 2 R Hoisting out material. Started sand pumps during night.
March1 | 198.57 | 178.87 | 178.78 | 178.45 | 198.54 | 0.58 | 21.06 | 205.4 | 199.1 | 206.6 | 200.4 | 202.9 | 24.36 212.1 3356 | fdaga [0 49 9 4590 18.00 14.57 2200 2300 4799 996 L N
o R 177.R4 ) 177.04 | 177.44 | 177,14 177,22 | 1.8 22.88 | 205,9 | 200.1 | 206.9 | 201.6 203.6 | 26.84 212.6 3588 | 4682 ||icnbsek 53 9 4594 18.50 15.86 2319 29075 5189 877 g i 0 Hoisting out material.
0 B8 176.44 | 175.29 | 175.44 | 175.19 | 175.84 | 1.88 | 24.26 | 206.3 | 199.8 | 207.3 | 200.8| 203.4 | 28.06 213.0 37.66 | 4650 [iu..e--: 56 10 4616 20.50 16.84 2467 2149 5328 7 5
“ 41 175,22 | 175,10 | 175.25 [ 174.99 | 175.14 | 0.20 | 24.46 | 206.3 | 199.5 | 208.4 | 200.2 | 203.1| 27.96 218.4 BReRge ¢ ang gl 45 10 4789 20.% 16.60 2507 2282 5508 828 ] i :
“O0| 172.74 | 172.84 | 172.72 | 172,71 | 172.95 | 2.89 | 26.85 | 204.5 | 197.0 | 206.9 | 199.5 | 202.0 | 29.2% 213,47 40,05, 1 5088 [....00.4 58 12 51562 17.50 797 2688 2469 5762 857 T
| |
- 172,50 192,61 | 173.46 [-17R. 47| 17251 [ 0.24 | 27.09 | 202.6 | 198.:5| 206.91 199.8 [ 201.9f 29.39 214.0 41.49 | 5083 fi.u..... 59 12 5158 20.00 18.01 2720 2433 5189 840 S ey
71 190.71 | 190.75 | 170.85 | 170.76 | 170.77 | 1.74 | 28.83 | 203.6 | 196.6 | 207.0 | 199.5| 201.7 | 80.93 214.2 48.48 | 5341 [izs.sien 62 13 5416 21.75 18.85 2846 2570 6093 843 B R
“ 81 169.61 | 169.62 | 170.02 | 160.90 | 169.79 | 0.98 | 20.81 | 202.4 | 196.8 | 207.1 | 198.8 | 201.1 | 81.81 214.5 44.71 SRR0 L ety 63 13 5756 28.75 19.40 2929 2827 6168 916 G L SR Caisson completed.
“ 9] 169.04 | 169.00 | 169.57 | 169.41 | 169.26 | 0.53 30.34 | 203.2 | 196.0 | R06.5 | 197.7 | 200.8 31.54 214.7 45.44 590RT (= b 63 14 5880 20.25 19.72 2078 2002 6213 934 5 i £ Finished concreting caisson. .
1ui 166.93 | 166.93 | 167.06 | 166.95 | 166.97 | 2.20 | $2.63 | 201.9 ( 193.8 | 206.0 | 196.4 | 199.5 9,53 214.9 47.93 | 5048 10 65 15 6038 22.00 20.80 3141 2897 6408 904 Loy e Began laying masonry. Put on second clay hoist.
‘11| 166.58 | 166.60 | 166.67 | 166.55 | 166.60 | 0.37 | 83.00 | 203.5 | 195.1 | 206.2 | 198.1 | 200.7 | 384.10 215.2 48.60 | 594 5 9 92,1 21.09 36 i 5 e iy
¢ 12| 166.20 | 165.22 | 166.33 | 166.22 | 166.24 | 0.86 | 33.36 | 208.0 | 195.0 | 206.8 | 197.5 | 200.5 | 34.26 215.4 49.16 5933 533 22 %é 23%3 23:38 3}33 §é33 §?§% 6513 323 RER e e
“ 13| 165.24 | 165.27 | 165.42 | 165.82 | 165.31 | 0.93 | 84.20 | 208.1 | 194.1 | 205.4 | 197.6 | 200.0 | 34.69 215.6 50.29 | 5A948 494 69 16 6527 23.60 21.82 3206 3231 6834 946 o
“ 14 | 168.10 | 163.18 | 163.02 | 162.98 | 163.05 | 2.26 | 36.55 | 202.6 | 194.3 | 205.4 | 199.2 | 200.4 | 87.85 215.8 52.75 |..5948 596 75 15 6634 23.95 22.89 8457 3177 7358 865 e VL
& 15i 161.89 | 161.91 | 161.90 | 161.82 | 161.88 | 1.17 | 87.72 | 201.6 | 194.6 | 208.5 | 201.0 | 200.9 | 39.02 216.0 54.12 | 5948 a4 8 39 6799 2400 93 49 9548 2951 "B8T 846 e
‘“ 16 | 160.41 | 160.42 | 160.46 | 160.38 | 160.42 | 1.46 | 80.18 | 204.3 | 195.6 | 206.5 | 201.6 | 202.0 | 41.58 216.0 55.58 | 5948 792 - 2 4.75 24.12 8643 B ( 7 e R T
171 159.60 | 159.62 | 159.63 | 150.57 | 159.61 | 0.81 | 39.99 | 203.6 | 196. 206.1 | 200.6 | 201.7 | 42.09 916.0 56.80 |' 5948 792 32 . {‘,13. 23(1)3 §5j5§ o4 4t | ?;'536 33{2 21,3}3 ;26 T ey P
18| 159.42 | 159.44 | 159.46 | 159.89 | 159.48 | 0.18 10.17 | 208.0 | 194.2 | 204.8 | 199.4 | 200.8 | 40.87 215.9 56.47 | 5948 969 g9 04 7093 9% 50 24 51 3702 3301 8051 849 CEBR on e e
“ 19 158.18 | 158.22 | 158.92 | 158.14 | 158.19 | 1.24 | 41.41 | 203.3 | 194.3 | 206.8 | 201.0 | 201.8 | 43.11 215.9 67271 |““p948" Y 1014 86 126 7174 28.00 25.05 3784 3300 8493 798 L
20| 157.04 | 157.08 | 157.05 | 156.96 l 157.08 | 1.16 | 42.57 | 202.2 | 193.0 | 205.9 | 198.7 | 199.9 | 42.87 215.9 58.87 | 5848 | 1156 86 162 7352 26.50 25.55 3859 34983 8445 827 Hard clay Stopped sand pumps in afternoon.
1




RECORD OF SINKING CAISSONS.
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APPENDIX ' J—CONTINUED.

AVERAGE
ErevaTioNs oF Curring EDGE. ELEVATIONS OF SAND. AVERAGE WEIGHTS. AIR PRESSURE. REAcTION g o ‘WEIGHT PER
ABOVE MEAN SEA LEVEL. Toma ORIGINAL ELEVATION = 1984/ e WATER DepTH DuE T0 NET U“;:“C S¢. Fr. or
- SINEAGE. TRATION OF | GAUGE. IMMERSED. AR WEIGHT, omk Ao SURFACE MATERIAL.
CarssoN, PRESSURE. * | ExposED 1o
N.E N.W. S.E: 8.W. N.E. N.W. 8.W. | Average. Caisson. | Masonry. | Sand. Water., Total. Calculated. FRICTION.
Tons. Tons. Tons. Tons. Tons. Lbs. Tons. Tons, Sq. Ft. Lbs.
156.99 | 157.02 | 157.02 | 156.93 0.04 42.61 | 202.4 194.1 200.6 | 200.7 43.71 216.0 59.01 3948 1199 87 166 7400 25.61 3868 3532 8611 320 Hard clay
156.20 | 156.23 | 156.23 | 156.15 0.79 43.40 | 202.3 198.4 200.7 ; 200.3 44.10 216.1 59.90 5948 1200 88 196 7432 25.99 3926 3506 8688 807 i 58
155.40 | 155.42 | 155.48 | 155.84 0.80 44.20 | 202.9 | 194.4 200.2 [ 200.5 45.10 216.2 60.80 5948 1200 90 227 1465 26.39 3986 3479 8885 783 2 5
1556.389 | 155.41 | 155.42 | 155.83 0.01 44.21 | 202.8 194.8 200.3 201.1 45.71 216.2 ‘60.81 H948 1200 91 227 T466 26.39 3986 3480 9005 T8 o £¢ Started sand pumps.
155.36 | 155.88 | 155.389 | 155.30 0.03 44.24 | 202.6 | 194.3 200.1 | 200.51 "45.14 216.2 60.84 5948 1405 90 227 7670 26.40 3987 3683 8892 828 & U 1
154.82 | 154.83 | 154.81 | 154.72 0.56 44.80 | 202.5 | 198.7 998 199.9 45.10 216.1 61.30 5948 1495 90 243 e 26.60 4018 3758 8885 846 i
153.90 | 153.92 | 153.90 | 153.82 0.92 45.72 | 201.6 | 194.1 199.9 | 200.0 46.12 216.0 62.13 9948 1661 92 279 7980 26.96 4072 3908 9085 860 Sediment
151.87 | 151.90 | 151.86 | 151.76 2.08 47.75 | 202.4 | 193.6 201.1 200.5 48.65 216.0 64.15 5948 1782 97 340 8167 27.84 4206 3962 9584 828 £
150.87 | 150.90 | 150.86 | 150.78 1.00 48.75 | 202.6 | 194.3 200,9 | 200.6 49.75 216.0 65.15 5948 1925 100 370 8343 28.27 427 4073 9801 831 Fine sand Commenced blowing out material,
148.50 | 148.52 | 148.45 | 148.40 2.88 51.13 | 201.6 | 194.0 200.1 | 200.1 51.63 216.0 67.53 5948 1973 103 461 8485 29.51 44327 4058 10171 798 Clay; 1 sand
147.20 | 147.28 | 147.15 | 147.10 1.30 52.43 | 200.1| 194.6 201.5. 199.8 52.63 216.0 68.83 |- 5948 197 105 504 8530 29.87 4512 4018 10368 s $ 81T i
146.19 | 146.21 | 146.14 | 146.09 1.01 68.44 | 199.7 | 194.8 200.5 | 109.5 53.84 216.2 70.04 5948 1973 121 550 8592 30.40 4592 4000 10508 61 Clay, hard and pure
145.44 | 145.47 | 145.89 | 145.35 0.75 54.19 | 200.3 195.7 200.6 | 199.7 54.29 216.2 70.79 5948 1973 158 547 8626 30.72 4640 3986 10695 745 L (7% o Stopped sand pumps and: blow out.
145.44 | 145.47 | 145.89 | 145.35 0.00 54.19 | 200.3 | 194.4 200.6. | 199.4 53.99 216.2 T0.79 5948 19738 149 552 8622 30.72 4640 3982 10636 749 4 - S 1 Hoisting out ¢lay.
145.44 | 145.47 | 145.39 | 145.35 0.00 54,191 200.2 195.8 202,001 200.1 54.69 216.2 70.79 5948 1973 17 537 8637 30.92 4640 3997 10774 42 o 277 ! A <
144.24 | 144.26 | 144.17 | 144.13 1.21 59.40 | 199.1 196.8 202,7. | 200.3 56.10 216.2 72.00 5948 1973 241 549 8711 31.25 4720 3991 11052 722 5 214 og
144.24 | 144.26 | 144.17 | 144.13 0.00 55.40 | 200.2 | 196.8 202.3 | 200.4 56.20 216.2 72.00 5948 1973 247 543 8711 31.25 4720 3991 11071 T21 £ 7 M
144.23 | 144.25 | 144.16 | 144.12 0.01 §5.41 199.6 | 199.6 203.6 1 201.3 87.11 216.2 72.01 5948 1973 288 515 8724 81.25 4720 4004 11251 712 £ 9 % og
144.23 | 144.25 | 144.16 | 144.12 0.00 55.41 198.5 | 197.5 203.2 { 200.1 55.91 216.2 72.01 5948 1973 230, 554 8705 31.25 4720 3985 11014 23 18 SRR gt
142.97 | 142.79 | 142.68 | 144.64 1.47 56,..88 200.0 | 195.8 202.8 | 199.8 57.08 216.2 73.48 5948 1973 286 576 8783 31.89 481% 3966 11245 706 SRl 7 e
142.76 | 142.78 | 142.67 | 142.63 0.01 56.89 198.5 | 197.4 204.2 [ 200.4 57.69 216.1 73.39 5948 1973 8381 553 8805 31.85 4811 3994 11365 703 ke o S LA
142.75 | 142.77 | 142.66 | 142.62 0.01 56.90 | 198.9 | 199.1 203.9. |- 200.7 " 58.00 216.1 73.40 5948 2121 549, 544 8962 31.86¢ 4818 4149 11426 aw o |5 S
141.43 | 141.45 | 141.31 | 141.25 1.34 58.24 | 198.2 | 197.6 208.2 |1 200.0 58.64 216.1 T4.74 5948 2300 385 575 9208 82.44 4900 4308 11562 746 g & % oI
| 141.48 | 141.45 | 141.31 | 141.25 0.00 58.24 197.9. | 196.4 202.3 | 199.1 57.74 216.0 74.64 5948 2800 334 598 9180 82.89 4898 4287 11375 754 < £t
139.64 | 139.68 | 139.52 .| 139.49 1.78 60.02 | 198.6 | 197.8 203.4 | 199.9 60.32 ?16.0 76.42 5948 2300 493 577 9318 83.17 5011 4300 11883 725 Clay, hardertand tongher
138.73 | 138.78 | 138.69 | 188.62 : 60.89 | 197.3 | 196.6 201.0. [ 198.7 59.99 215.8 77.09 5948 2300 47 613 9332 33.46 5054 427, 11818 T4 ] L H £
138.73 | 138.78 | 138.69 | 138.62 60.89 | 197.4 | 197.0 200.9 | 198.7 59.99 215.7 76.99 5948 2800 471 609 9328 33.41 5047 4281 11818 725 5 i 42 £
138.72 | 188.77 | 138.68 | 138.61 60.90 | 197.8 | 196.2 201.8 198.% 60.00 215.5 76.80 5948 2300 472 603 9823 33.83 50356 4288 11820 726 i 8 e ¢
137.90 | 137.93 | 187.82 | 137.7% 61.75 197.2 195.6 203.0 198.8 60.95 215.2 T7.85 5948 2300 536 594 9378 33.57 5071 4307 12007 17 Began sealing at & p.m.
137.90 | 187.93 | 137.82 | 187.%7 61.75 197.4 | 196.8 201.8 198.8 60.95 214.5 76.65 5948 2300 336/ 568 9352 38.27 5026 4326 12007 21
187.90 | 137.93 | 137.82 | 187.77 61.75 | 197.6 196.3 200.9. | 198.5 60.65 218.5 75.65 5948 2300 536 540 9324 32.83 4959 4365 11948 731
187.90 | 137.93 | 187.82 | 137.%7 61.75 | 195.9 | 199.3 205.4..| 199.91" 62.05 212.4 74.556 5948 2300 609 459 9816 32.85 4886 4430 12224 725
137.90 | 137.98 | 137.82 | 137.%77 61.75 | 195.5 199.3 203.8 | 199.2 61.85 211.5 78.60 5948 2300 062 442 9252 31.96 4828 4424 12086/ 732 Stopped: air pumps at 12.25 a.m., April 28;




56 | | APPENDIX J—CONTINUED. , %
| RECORD OF SINKING CAISSONS.

Dk ELevATions oF Currive Epae. ELEVATIONS OF SAND. AVERAGE WEIGHTS. AIR PRESSURE. REACTION W:E:: c:._“
i ABOVE MEAN SEA LEVEL. SONE IN oA, ORIGINAL ELevaTiON = 151.6. PENE- WATER DEPTH DuUE To NET SURF:*CE Sq. Fr. oF 7S
. AU N TRATION oF | GAUGE. | IMMERSED. 7 AIR WEIGHT, s SURFACE ELERIETC REMARES,
Hours. I Caisson. L i 2 2 PRESSURE. Coxract. EXPOSED TO
1889, N.E. N.W. S.E. S.W. [Average. N.E. N.W. S.E. 8.W. | Average. Caisson. | Masonry.| Sand. Water. Total. Indicated. | Calculated, oo
1 ;v | IR IR T It | (SRR i) R S o8 TN ) [T ONRWIE | R R A P G S T Tons, Tons Tons. Tons. Tons Lbs Lbs Tons Sq. Ft. Lbs Caisson built on shore. Placing cutting edge.
ol | S NS it hacsmh o el s b B el RS = Ll S e TR o A 4 e Bl AW R P LW 0 b RTINS SR I SR Began building caisson.
g R S e e Ml T I D s e Sl s ol s i s o oo 1o 0 i Bl sl B 1 ) B el e s Caisson ready to launch.
R e R R R Ve e It R i e it i b - S SRR R T o b o e w5 Ko P et 1 SO G b L g L OSBON B [ SUIR § olD g Caisson launched at 4.30 p.m,
Bepla BBl ool sl e s sl e el R e 5 D T e [ o O G s o 1 ook GO b e O I o e b b ARG [ P e D | S | S Do e e | s Caisson towed to position at 1 p.m.
T T S BRSBTS (R e R [ SR P ol oo by e AR RN b it e o peia WO LT SR T ST I S e el e e I SR B ST es e s SR el B R e B LR LI A [ 5 Balealin e ras vioan | s oitins et s el AR L oL Began concreting at 3 p.m.
L i A T R e | P R [ i 0| | R o 149.4 | 150.9 152.9 158.4 1o ) i i o B T B R R s o N N e e R ol O S Bl L e i Original elevation of sand,
6610|149 19-1-149.87. 1. 148.45..1. 149.80.1 149.20.|. . ivcalonnnnss 150.4 | 151.0 | 150.8 | 151.4 | 150.9 1.70 187.4 38.20 el I S e 5 53 7950 17.50 16.58 5160 2790 468 il S e e ok Started air compressors on Lincoln at 10.02 a.m
“ 11| 148.99 | 149.66 | 148.45 | 149.28 | 149.09 | 0.11 0.11 149.6 | 150.4 | 150.2 | 150.5 | 150.2 1 187.1 38.01 (e ] B 3 53 7948 18.50 16.51 5138 2810 306 100 5] i e P A e PR I Removing mat.
L 12| 148.86 | 149.54 | 148.43 | 149.26 | 149.02 | 0.07 0.18 149.7 | 149.8 | 149.6 | 150.2 | 149.8 [ 0.78 186.7 37.68 S0 et 2 58 8224 19.00 16.35 5088 3136 215 e B R R I I RN A T s o £ o
13| 148.%2 | 149.82 | 148.42 | 149.20 | 148.91 | 0.11 0.29 150.9 ( 150.6 | 150.7 1 150.9.| 150.8 | 1.89 186.4 37.49 82N | i 5 51 8330 19.50 16.27 5063 3267 521 gl s S B )it SR TR S o .
14| 148.57 | 148.80 | 148.44 | 148.86 | 148.67 | 0.24 0.53 148.9 | 149.2 | 150.6 | 150.3 | .149.8 | 1.13 186.1 37.43 BILF L i 3 52 8434 20.00 16.24 5054 3380 311 P b L . o 5 ACUAREE MRRRAINCY ¢ | <8 £
“ 15| 148.49 | 148.72 | 148.01 | 148.46 | 148.42 [ 0.925 0.78 149.0 | 149.7 | 149.7 150.4 | 149.7 | 1.28 185.7 37.28 SRIIR | et 3 50 8432 20.50 16.18 5035 3397 353 Th R e e T R B ) I compressors on Bertram at 8 a m.
16| 147.46 | 146.68 | 148.00 | 147.39 | 147.38 | 1.04 1.82 149.3 | 150.3 149.5 | 150.56 | 149.9 | 2.562 185.5 88.12 SBgd L 1RIA L 7 50 8751 17.75 16.54 5157 3694 694 10357 Coarse sand Started sand pumps at 4 p.m.
17| 146.74 | 146.40 | 147.48 | 147.26- | 146.96 | 0.42 2.4 148.8 | 149.4 | 148.9 | 149.9 | 149.2 2.24 185.1 38.14 BEOOR 1L 6 ... b2 8957 17.75 16.55 5150 3807 617 12340 G o | Hoisting out mat.
“ 18| 1456.60 | 145.80 | 147.11 | 146.98 | 146.25 | 0.71 2.95 148.4 | 148.8 148.5 | 148.7 | 148.6 2.35 184.9 88.65 90091 | aasads 6 52 9067 18.25 16.77 5219 3848 647 11895 & 43 o R
“ 19| 145.41 | 145.20 | 146.44 | 146.40 | 145.86 | 0.39 3.34 149.0 | 148.1 150.0 | 149.1 149.0 3.14 184.6 88.74 QT4 | cpamn vns 9 5l 9174 18.25 16.81 5231 3943 865 9117 o 5 £ g A
¢ 20| 145.28 | 145.27 | 145.57 | 145.98 | 145.46 | 0.40 3.74 148.3 | 150.5 | 148.6 | 149.6 149.2 3.74 184.5 89.04 84205 | anien o i. 10 b1 9490 18.25 16.94 272 4218 1030 8190 &7 ) £ e £
““ 21| 144.86 | 144.55 | 144.86 | 144.28 | 144,64 | 0.82 4.56 149.1 148.9 | 149.0 | 150.0{ 149.2 4.56 184.5 39.86 8429 |asao .. 13 51 9493 18.50 nd7.80 5384 4109 1256 6543 P Le S
‘¢ 22| 142.81 | 141.42 | 144.61 | 143.46 | 143.08 | 1.56 6.12 15024 | 152.4 | 150.2 | 151.9+4 151.2 8.12 184.4 41.82 8429 acpe.. .. 22 48 9499 19.50 17.93 5580 38919 2236 3500 w °f " A g b
23| 141.32 | 140.39 | 144.09 | 143.34 | 142.28 | 0.80 6.92 150.8 162.4 | 15082 | 15184 151.8 9.02 184.2 41.92 QA9 | gimae s 26 48 9502 19.75 18.19 b661 3841 2484 8008 s o Mat all out.
‘24| 140.57 | 189.61 | 140.40 | 189.66 | 140.06 | 2.22 9.14 160.8| 152.5 | 149.9 | 15400 151.7 11.64 184.2 44 .14 9429 181 32 T 9639 21.00 19.16 5962 8677 3206 2204 i N
““ R5| 187.26 | 186.81 | 188.72 | 137.97 | 137.57 | 2.49 | 11.63 149.8 158.2 | 150.1 154.9 151.9 14.83 184.1 46.53 9429 849 39 47 9864 21.75 20.19 6283 3581 3947 1815 b 3
‘“ 26| 136.47 | 135.81 |'138.61 | 137.69 | 1837.02 | 0.556 | 12.18 150.1 1568.0 | 149.0 | 156.2 152.1 15.08 184.1 47.08 9429 494 42 47 10012 22.00 20.43 6358 3654 4153 1760 i *
27| 184.80 | 133.80 | 134.11 | 133.87 | 134.02 | 3.00 | 15.18 149.6 | 154.3 | 149.6 | 158.0 | 1652.9 18.88 184.1 50.08 9429 640 52 46 10167 23.00 21.93 6762 3405 5200 1310 & <
‘281 181.71 | 181.44 | 132.40 | 132.36 | 181.98 | 2.04 | 17.922 148.4 | 154.6 | 147.8 | 159.0 | 152.8 20.82 184.2 52.22 9429 640 56 46 10171 23.75 22.66 7052 3119 5597 1114 '8 it
€290 129.09 | 128.97 | 128.43 | 128.562 | 128.75 | 3.23 | 20.45 149.5 | 154.8 | 150.1 159.8 | 153.4 24.65 184.3 55.55 9429 803 68 44 10344 24,75 24.11 7503 2841 6789 837 % °F
‘30 125.27 | 125.15 | 125.86 | 135.96 | 125.56 | 8.19 | 23.64 149.1 154.0 | 148.0 160.8 | 152.9 27.84 184.5 58.94 9429 1109 76 44 10658 27.00 25.58 7960 2698 7530 716 o i
81| 122.20 | 122.15 | 128.40°1 128.48 | 122.83 | '2.73 | 26.87 | 149.4 | 158.1 | 148.9 | 160.7 | 153.0 30.17 184.6 61.97 9429 1226 83 286 11024 27.50 26.81 8343 2681 8310 645 b g
Nov. 1 120.52 | 120.32 | 121.55 | 121.57 | 120.99 1.84 | 28.21 | 148.6 149.7 | 152.0 | 163.29: 153.4 32.41 184.6 63.61 09429 1842 88 454 11313 28.50 27.61 8592 2721 8926 609 Coarse sand and gravel
2| 117.95 ) 117.71 | 118.68 | 118.66 | 118.25 | 2.74 | 80.95 147.7 | ©148.0 | 149.4 | 163.1 [ 152.0 88.75 184.%7 66.45 9429 1521 93 729 11772 30.00 28.84 8975 2797 9296 602 g Vagr b
“ 3| 115.19 | 114.95 | 115.54 | 115.52 | 115.30 | 2.95 | 83.90 147.8 147.8 | 1556.5 | 169.8 | 155.2 39.90 184.8 69.50 9429 1794 110 1187 12470 32.50 | 30.16 9385 2085 10989 561 4 s o
4/ 113,60 118,26 | 113.97 | 118.76 | 118.57| 1.78 | 85.68 148.1 147 .1 161.1 170.1 | 156.6 43.03 185.1 71.53 9429 2012 119 1251 12811 83.00 | -81.04 9659 3152 118561 532 ¥ fhas St b
“ 5| 111.98 | 111.66 | 112.04 | 111.99 | 111.90 | 1.87 | 87.30 147.6 | 148.6 | 161.8 ‘ 167.6 | 1566.4 44.50 185.6 73.70 9429 2117 128 1471 13140 83.75 31.98 9952 3188 12256 520 Sand, gravel and mud Clean, coarse sand in north and south ends. Mud in middle
chambers.
“ 6)109.99 | 109.%6 | 109.99 | 110.01 | 109.94 | 1.96 | 89.28 149.9 | '149.9 | 163.9 | 167.9 | 157.9 47.96 185.9 75.96 9429 2333 132 1704 13598 34.25 32.97 10260 3338 13209 505 Mud :
““  71108.14 | 107.97 | 107.94 | 107.99 | 108.01 | 1.98 | 41.19 148.4 | 148.4 | 165.4 | 166.4 | 157.2 49.19 186.4 78.89 9429 2496 136 1941 14002 84.25 34.02 105687 3415 18548 504 8 [gravel
“ 8| 108.12 | 107.95 | 107.92 | 107.97 | 107.99 | 0.02 | 41.21 146.4 | 148.4 | 164.4 | 164.4 | 155.9 47.91 187.4 79.41 9429 25650 132 2048 14159 36.00 34.46 10724 8435 13196 521 |Through mud, coarse sand and|
“ 9] 106.24 | 106.07 | 106.12 | 106.17 | 106.15 | 1.84 | 48.05 147.5 | '149.5 | 165.5 | 163.5 | 156.5 50.85 188.5 82.85 9429 2656 139 2353 14577 37.60 | - 856.% 11122 3455 13868 498 |Clean, coarse sand and gravel
‘10| 104.27 | 104.10 | 104.17 | 104.22 | 104.19 | 1.96 | 45.01 146.4 | ~147.4 | 162.4 | 162.4 | 154.7 50.51 189.4 85.21 9429 2831 139 2653 15052 38.25 36.98 11508 3544 13912 500 g L v o
| |
111 102.43 | 102.28 | 102.51 | 102.56 | 102.44 | 1.%5 | 46.76 144 4| 145.4 | 160.4 | 158.4 | 152.2 49.7 190.4 87.96 9429 3006 188 2044 1651% | . 87.00 88.17 11878 8639 13705 H3l £¢ e LA b
‘12 102.28 | 102.06 | 102.81 | 102.86 | 102.24 | 0.20 | 46.96 147.2 | 145.2 | 158.2 | 158.2 |& 152.2 49.96 191.2 88.96 9429 3006 139 3049 16623 | . .87.75 38.61 12015 3608 18760 524 Clay Average elevation top of clay 101.8.
“ 18] 101.88 | 101.21 | 101.44 | 101.49 | 101.88 | 0.86 | 47.82 146.9 149.9 | 155.9 | 155.9 | 152.2 50.82 191.9 90.52 9429 3176 140 3212 15957 38.25 39.29 |° 12227 3730 18997 533 5
“ 14| 100.84 | 100.67 | 100.96 | 101.01 | 100.87 | 0.51 48.83 142.6 | 144.6 | 1566.6 | 155.6 | 149.9 49.03 192.6 91.93 9429 8261 136 8852 16178 | . 88.%5 39.81 12388 3790 13504 561 £
151 100.61 | 100.44 | 100.73 | 100.78 | 100.64 | 0.23 | 48.56 148.8 | 148.8 | 158.3 | 158.3 ' 153.3 52.66 193.8 92.66 9429 9344 145 8435 16353 89.75 40.21 12513 8840 14504 520 ]
|
¢ 16| 100.44 } 100.27 | 100.56 | 100.61 | 100.47 | 0.17 | 48.73 145.4 | 144.4 | 158.4 | 156.4 | 151.1 50.63 194.4 93.93 9429 8844 140 3604 16517 ! 89.50 40.76 12884 3838 13945 550 £
¢ 17] 100.80 | 100.18 | 100.42 | 100.47 | 100.83 | 0.14 | 48.87 152.5 | 147.5 | 167.5 | 156.5 | 153.5 53.17 195.5 95.17 9429 3344 148 8702 16623 | 89.%5 41.30 12852 8771 14644 515 £
i o ) 99.54 | 99.81 99.86 | 99.73 | 0.60 | 49.47 1561.8 | 148.8( 157.8| 161.8 | 154.5 54.77 196.38 96.57 9429 BREVE 151 3847 16771 39.50 41.91 13042 3729 16085 494 i
19 9941 99.19 | 09.49 | 99.49 | 99.40 | 0.38 | 49.80 146.8 | 148.8 | 159.8 | 162.8 | 1b54.1 54.70 197.8 97.90 9429 8504 151 4021 171056 41.00 42 .49 13222 3883 15066 515 £
“ 20| 99.81 | 99.09 | 99.89 | 99.39'|" 99.80| 0.10 | 49.90 144.6 | 148.6 | 152.6 | 150.6 | 147.9 48.60 198.6 99.80 9429 85604 162 4132 17227 40.25 43.10 13412 3815 18386 a70 +f Took Bertram ashore in p.m.
‘21 99.19 | 98.97 | 99.23 | 099.23 | 99.16 | 0.14 | 50.04 145.8 | 143.8 | 155.8 | 146.8 | 148.1 48.94 199.8 100.64 9429 3669 136 4324 17568 41.00 43.68 13698 3965 13479 588 .
221 99.04 | 98.82 | 99.08 | 99.08 | 99.01 0.16" | 60.19 148.8 | 141.8 | 159.8 143.8 | 148.6 49.59 200.8 101.79 9429 3669 137 | 4410 17645 40.25 44.18 13748 3897 13658 o7l L
“ %31 99.04 | 98.82 | 99.08 | 99.08| 99.01 | 0.00 | 50.19 145.7 | 143.7 | 146.7 | 146.7 | 145.% 46.69 201.% 102.69 9429 3669 129 | 4511 17738 42.00 44 .57 18870 3868 12860 601 L
“ 241 99.00 | 98.78 | 99.04 | 99.04 | 98.97| 0.04 | 50.93 148.4 | 144.4 | 148.4 | 147.4 | 147.2 48.23 202.4 103.43 9420 3669 133 l 4588 17819 42.00 44 .89 13969 3850 13284 iy o
‘¢ 25| 98.92 | 98.74 | 98.97 | 99.01 98.91 0.06 | 50.29 141.7 | 144.7 | 148.7 | 148.%7 | 1438.5 44.59 R02.7 108.79 9429 3669 128 | 4631 178562 43.00 45.04 140186 3836 12281 624 o
“ 26| 98.91 98.78 | 98.96 | 99.00 | 98.90 | 0.01 | 50.80 144.3 | 141.8 | 144.8 | 145.3 | 148.8 44.90 202.8 103.90 09429 3669 124 4643 17865 43.00 45,09 14082 3833 12367 620 €
by 08.80 | 98.71 98.94 | 98.98 | 98.83 | 0.02 | 50.82 185.56 | 140.56 145.6 | 144.5 | 141.5 42.62 202.5 108.62 9429 5669 118 4628 17844 43.00 44.97 13994 3850 11739 656 Ll
‘“ 28| 98.89 | 98.71 98.94 | 98.98 | 98.88 | 0.00 | 60.32 189.0 | 140.0 | 143.0 | 145.0 | 141.7 42.82 202.0 103.12 9429 3669 118 4564 17780 43.00 44.75 13926 38564 11794 653 5¢
‘28 08,89 98.mM 98.94 | 98.98 | 98.88 | 0.00 | 50.32 139.6 | 138.6 | 141.6 | 140.6 140.1 41.22 201.6 102.72 9429 3669 114 | 4522 17734 43.00 44 .58 13873 3861 11353 680 4
‘“ 30| 98.88 98.70 | 98.93 | 98.97 | 98.87 | 0.01 50.83 189.7 | 140.7 | 189.7 | 141.7 | 140.5 41.68 : 201.9 102.85 9429 3669 115 | 4532 17745 43.00 44.63 13888 3857 11466 672 o«
Dec. 1| 98.83 | 08.65 | 98.88 | 98.92 | 98.82 | 0.05 | 50.38 | 139.1 140.1 142.1 142 .1 140.8 41.98 202.1 103.28 9429 3669 115 4562 17975 42.50 44 .82 13047 3828 11562 662 3 Stopped air compressors on Lincoln at 4.40 p.m.
“ 2| 98.82 | 08.14 | 98.87 | 98.41 | 98.81 0.51 50.80 | 141.7 | 148.7 | 144.7 | 145.7 | 144.0 45.69 202.7 o e BERATRE etan £ O R T B O U RN SO B, G N RS | Rt S S
“ 8| 98.16 | 97.98 | 98.18 | 98.22 | 98.13 l 0.18 | 51.07 142.1 146.1 145.1 148.1 145.8 47.17 203.1 LOLOT [ cenwahmnhos s me aipuissamastices we O PR E RS I R IR [ SO e N ORI PSSR e H e SRR e 3




APPENDIX J—CONTINUED.

PIER II—CONTINUED.

RECORD OF SINKING CAISSONS.

ErLevaTions oF CurTiNg Epce

ABoVE MeAN SEA LEVEL.

97.93
97.93
97.938

97.93
97.93
97.93
97.66
97.07

96.95
96.87
96.81
96.72
96.59

96.59
96.48
96.82
96.32
96.32

95.61
95.61
95.61

ELEVATIONS OF SAND.
ORIGINAL ELEVATION = 151.6.

o7
A7

iy
AT
A7
il
Sl

.06
.06
.06
.04
.04

.19
19
.19
.19
.19

.19
.19
8.19
i,

94.21
94.21
92.99
92.99
92.99

92.99
92.99
92.99
91.53
91.53

89.88
89.88
89.88
88.86
88.86

88.01
88.01
88.01
88.01
88.01

88.01
88.01
88.01
88.01

WD SOo~S

O 20 W 0D =t

o 3 20

ReicTION
Due To
AR
PRESSURE.

REMARKS,

ToTAL
SINEAGE.
S.E, S.W. N.W. S.E.
98,13 | 98.17 0.05 | '51.12 1495 | 151,
98.13 | 98.17 0.00 | 51.12 151.4 | 158
98.13 | 98.17 0.00 | 51.12 150.4 | 151
98.13 | 9817 0.00 | 51.12 149.4 | 158
98.13 | 98.17 0.00 | 51.12 149.6 | 158
98/13 | 9817 0.00 | 51.12 150.2 | 151
98.13 | 98.17 000 | 51.12 150.6 | 130
98.13 | 98.17 0.00 | 51.12 148.9 | 149.
9813 | 9817 0.00 | 51.12 150.8 | 150.
98.13 | 98.17 0.00 | 51.12 150.6 | 148
98.13 | 98.17 0.00 | 51.12 149.3 | 150
98.13 | 98.17 0.00 | 51.12 149.6 | 151
97.89 | 97.93 0.25 | 51.37 148.2 | 150,
97.92 | 97.96 0.62 | 51.99 149.3 | 149
97.08 | 97.12 0.14 | 52.13 149.6 | 153
97.00 | 97.04 0.08 | 52.21 149.6 | 150
96.94 | 96.98 0.06 | 52.27 149.6 | 150
96.85 | 96.89 0.09 | 52.36 150.2 | 158
96.72 | 96.76 0.13 | 52.49 149.5 | 149
96.72 | 96.76 0.00 | 52.49 146.3 | 150
96.61 | 96.65 011 | 52.60 148.2 | 149,
96.42 | 96.46 L 0.7 | 527 149.6 | 152
96.42 | 96.46 L 0.00 | 5277 148.4 | 150
96.42 | 96.46 0.00 | 52.77 147.7 | 148,
95.73 | 95.77 0.711 | 53.48 7| 1467 | 149
95.73 | 95.77 0.00 | 53.48 8| 143.8 | 147
95.78 | 95.77 0.00 | 53.48 8| 146.6 | 149
94.80 | 94.84 1.41 | 54.80 5.3 | 148.3 | 1a3.
9430 | 94.34 0.00 | 54.89 7.2 | 147.2| 152
93.08 | 93.12 1.22 | 56.11 5| 145.9 | 152
9308 | 93.12 0.00 | 56.11 6| 149.6 | 155
93.08 | 93.12 0.00 | 56.11 2| 146.6 | 153,
93.08 | 93.12 0.00 | 56.11 0| 1463 152
9308 | 93.12 0.00 | 56.11 6| 147.2| 155
93.08 | 93.12 0.00 | 56.11 4| 47| 155
91.62 | 91.66 1.46 | 57.57 0| 149.4 | 156
91.62 | 91.66 0.00 | 57.57 1] 1488 156
89.94 | 89.98 1.67 | 59.24 8| 14v.1| 147,
89.04 | 89.98 | 0.00 | 59.24 0| 1474 | 149
89.04 | 89 08 | 0.00 | 59.24 51 14v5| 149
88.92 | £8.96 1.02 | 60.26 | 8| 149.6 | 149
88.92 | 88.96 0.00 | 60.26 150.8 | 151
88.07 | 88.11 0.85 | 61.11 148.3 | 150
88.07 | 88.11 | 0.00 | 61.11 146.0 | 150
88.07 | 88.11 0.00 | 61.11 146.6 | 151
8807 | 88.11 0.00 | 61.11 150.1 | 141
88.07 | 88.11 0.00 | 61.11 146.8 | 152,
88.07 | 88.11 0.00 | 61.11 148.3 | 151
88.07 | 88.11 0.00 | 61.11 150.4 | 148
83.07 | 88.11 0.00 | 61.11 147.6 | 151.
88.07 | 88.11 0.00 | 61.11 150.6 | 154.

—RHaHS oo | wee

0 10 =3 i Ot

SRECO oHSOW

Tons.

12656
12696
12787
127775

12805
12805
12765
12712
12656

12631
12591
12585
12569
12746

12861
12952
13029
13148
13300

13443
13587
13664
13677
13717

18814
13786
1377

AVERAGE WEIGHTS. AR PRESSURE,
PENE-
TRATION OF
CAissoN,
Caisson. | Masonry.| Sand. | Water, Total. | Indicated. | Calculated.
_________ Tons, Tons. Tons. Tons, Tons. Lbs.

52.52 9429 38669 145 8581 16824 40.50 40.67
54.02 9429 3669 149 3611 16858 42.00 40.80
53.62 9429 3669 148 3644 16890 41.00 40.93
53.82 9429 3669 148 3676 16922 42.00 41.06
53.52 9429 3669 148 3698 16944 42.00 41.15
54.02 9429 3669 149 3697 16944 42.00 41.15
53.52 9429 3669 148 3665 16913 42.00 41.02
H2.82 9429 3669 146 3624 16868 42, 40.85
52.562 9429 3669 145 3981 16824 42.00 40.67
n3.72 9429 3669 148 3558 16804 42, 40.59
53.02 9429 3669 146 3527 16771 41. 40.46
52.32 9429 3669 145 8485 16728 41. 40.28
83.27 9429 3669 147 8510 16755 42 .00 40.39
53.09 9429 3669 147 8652 16897 41. 40.96
54.03 9429 3669 149 3740 16987 42, 41.38
83.91 9429 3669 149 3814 17061 42, 41.62
54.47 9429 3669 150 3878 17121 42, 41.87
55.86 9429 3669 153 3967 17218 43. 42.25
52.79 9429 3669 146 4093 17337 427 42.74
51.59 4 9429 3669 142 4213 17453 43. 43.20
52.10 o 9429 3669 144 4321 17563 43. 43.66
53.67 A 9429 3669 148 4381 17627 43.25 43.91
52,97 A 9429 3669 146 4392 17636 42 .50 43,90
51.87 .0 9429 3669 143 4426 17667 43.00 44,08
52.08 .0 9429 3669 144 4503 17745 43.50 44.39
50.48 .8 9429 3669 139 4484 17721 43.75 44.30
52.08 .3 9429 3669 144 4427 17669 44 .25 4408
D6.29 .8 9429 3669 155 4498 17951 43.50 44 .89
55.39 .9 9429 | 8669 153 4424 17675 43.50 44,09
56.91 .2 9429 3669 157 4478 17633 | 43.%5 44,82
59.71 .6 9429 3788 243 4364 17824 | 43.00 44.06
56.01 .9 9429 3788 155 4338 17710 44.25 43.75
55.91 .3 9429 3788 154 4358 17729 42.95 43.49
58.01 -9 9429 3788 160 4228 17605 44.00 43.82
59.61 7 9429 3788 227 4168 17612 43.50 43.23
61.57 i 9429 3788 532 4153 17902 43.75 43.86
08.47 .8 9429 3788 161 4374 17752 43.25 43.91
57.54 .8 9429 3788 159 4556 17932 43.25 44 .63
58.44 AT 9429 3788 161 4544 17922 44 .25 44 .59
57.714 .5 9429 8788 159 4527 17903 44 .00 44.50
63.26 3 9429 3788 876 4339 18432 43.00 4486
61.96 i 9429 3788 593 4347 18157 43.00 44 .77
63.11 0 9429 3788 850 431% 18384 44.25

60.81 | RN | retaais |- § iy aanimte | s (aaraams |15 s wmst st 5 || = EEPR 44 .00

62.51 b | 51l 5 | Il B o 3 O Bl O TR 0o 43.50

63.51 AT | 5 103 i O | st B 8 flediecyotd B B ) S s O b ey | - AAT0)

62.91 AT | a3 5 | D ool B8 T sl U8 R o L BB IS, S e 43.00

63.91 il | I L 1) ) B e ] D el () 0 e P S lon] S A S 43.25

62.81 51 et T 01 | oo s B e (BB e d B DL - 43.50

63.51 it | o g | Y oo ] W ot 6, SO0 .o MM BRR, o B 5 43.50

65.51 e Q- BIUGERT AN e [ R SRRk [l (TRl E s |l S 40.00

13814
13720
13792
18711
13615

13534
13481
13453
13649
13664

13888
13876
13848
18960
18952

AVERAGE
WEIGHT PER
L o b L
CoNTacT, SORFACE
ExposED TO
FRICcTION,
Sq. Ft. L e S L i R
14465 576 <7
14878 560
14768 562
14823 559
14741 562
14878 556
14741 563
14548 571
14465 576
14796 565
14603 b72
14410 582
14672 b71
14622 568
14881 554
14848 554
15002 046
15247 534
14540 h1ih)
14209 H64
14350 554
14782 586
14589 542
14286 553
14344 548
13903 566
14344 551
15504 508
15266 518
15674 490
16393 502
15426 531
15399 ‘ 544
15977 | 516
16876 | 508
16713 | 509
16104 508
15848 510
16096 | 503
15908 | 510
17005 | 526
16781 | 504

Started air compressors on Lincoln at 11.85 a.m.

Pumping out 6 ft. shaft.

Cleaning out working chamber,

Blowing out mud. Hoisting out clay.
Started air compressors on Bertram at 10 a.m,

1 Lincoln,

Began sealing at 10.30 a.m,
Sealing caisson.

(3 [

(1] ‘e
[0 0

{ Bertram.—Stopped compressors at 6.45 a.m.

' 9,45 a.m.




58 APPENDIX J—CONTINUED.
RECORD OF SINKING CAISSONS.

AVERAGE
DiTe ELevATIONS OF CurTiNg EDGE. ELEVATIONS OF SAND. AVERAGE WEIGHTS. F AIR PRESSURE. RreAcTION WEIGHT PER
2 ABOVE MEAN SEA LEVEL. SUNE IN o ORIGINAL ELEVATION = 156.3. PENE- WATER DepTH s NET SURFACE St
24 e TRATION OF | GAUGE. | IMMERSED, AR WEIGHT. 2 S MATERIAL. REMARES.
Hours. & CAISSON. ’ . PRESSURE. Coxracr. EXPOSED TO
1880, N.E. N.W. S.E. S.W. [Average. N.E, N.W. S.E. S.W. |Average. Caisson. | Masonry.,| Sand. Water. Total. | Indicated. | Calculated. ThTemion
P30 g 1) | SR S R | S R gomenain ol nivne cn|Bd sioncnmldin s veen kv oo g a0 A AR B e f Tons. | Tons. Tons. R L RN o b o0 e Caisson built on shore. Placing cutting edge.
i e BB S SR el . ... o ittt (G BN | RS S PSR ¢ WM O AR S e (TR S | TR | e T SOOI e Yoppenio b i e e o SRR U SOV N | i L ISR Gl it e Began building caisson.
00t 280 .. M1 MO NS b (e b i e B o o T 11N i TG | e C L SR T e Uonn | doaleia AU |10l et T B, WO (8 e it Caisson launched at 11.15 a.m.
SEREOBR. o LI K e R | (SRR e WA s oo |iie e imiaa e S PTRRRI0Y s o IO L SRS A G Ty b P O el C&iSSOIltOWEdtOpOSiLiOIlat.l];.30a.m.
ol LR SR | CORUEA L il | o et | SO N 0 P | e W S0 | e TR e s [ e Ty e A Is3BT e A SRR S Began concreting at 1 p.m.
SO BT ene MRS AL T wlogar ] (M0 sroBegiinn ST B LI CON VW bE0 alns whdime RS A | R A TS SR LR R R S TR | R b ol b i b it U SSomeied | el | (LR | LRt LR O TR A [T DN [Pl 0 i o O (RS RE LS Rd et Finished concreting.
A D ERR R B P P R s DURE T Y e R 7 11° R R B el O e S8 Bee o1 Pl O | Bt L B e iy R bl R 0 ety o R | Bl LI | a0 2 R O 22 crsersraseesiaeiaen 2oea. .. Began building solid timber.
Dec. 11 pidadioin ielietid 3OO T i) RO g i R e e, g R B T L RIS B B e T i e S A L S PRI || L andaac] b e ob . S b R s R e SR | (B0 O LE 0 o 2] PR e ) R S A T T Finished building solid timber.
o Aad . eat. Gl L 1 SRNHING QUESIeR L UDORIea IOBRGI | o ve | i n]e. a6l T e TR0 T IHEVEE Lol GOTE 1 | 77 L B Aol B B iz | < g o - [ | DBASRIL . SR i e s oon gl 4l L madirg . ) T i et R OO ) W (e SR S vl Began laying masonry.
" 14| 154.80 | 155.59'| 168.25 | 169.80 | 156.99'| '0.00 |........ 155.0 | 154.2 | 1b7.8'| 158.2 | 156.3 | — 0.69 0649 =4l e i) Bl R e o LN L Rt 1) M R PR L et Sl o ) st et ' 7
pumps at 1 p.m.
“ 16| 1564.36 | 154.97 | 158.569 | 159.27 | 156.80 | 0.19 0.19 | 156.6 | 156.1 | 157.9.]" 158.2 (% 157.2 0.40 5649 570 1 53 [are il i e Lo R R T R T e | N e e o oy e i o = S ol Sl Started air compressors on Bertram at 1%1.55 1p.m. gﬂllll
“ 17| 154.22 | 154.80 | 158.48 | 159.06 | 156.64 | 0.16 0.85 | 156.5| 156.1 | 188.0.|" 158.7 | 157.3 0.66 5649 605 2 b3 6309 14.50 16.21 5044 1265 181 OO (L« do @ REE e ok B Ghote - dogi b g Sacking out mat.
“ 18| 154.22 | 154.63 | 158.20 | 158.61 | 156.42 | .92 0.57 | 156.2 | 156.2 | 188.5 | 158.0 [ 157.2 0.78 5649 642 2, 53 6346 14.50 16.48 D128 1218 215 A0 it « 4o omh T Gabefe ol s @b 52 0 B b
‘19| 154.85 | 152.51 | 157.80 | 155.96 | 155.16 | 1.28 1.83 | 157.0 | 155.3 | 158.8:[ 158.2 | '167.2 2.04 0649 672 6 54 6381 15.50 17.29 5380 1001 562 BSO8R . &5 BaF. bop ARE - Japr. 53, 23 .t Started air compressorson Lincoln at 4 p.m.
R0 | 154.41 | 151.79 | 1567.51 | 154.86 | 154.64 | 0.52 2.8 | 157.2 | 156.7 | 158.0'| 158.8 | ‘157.% 3.06 964y 878 8 11 6646 16.00 17.65 5492 1154 843 2787 Fine river sand v e e
‘21| 153.58 | 152.65 | 153.80 | 152.52 | 153.00 | 1.4 3.99 | 160.4 | 160.5 | 158.4 [ 159.2 | 159.6 6.60 - % 5649 963 15 265 6892 18.00 18.45 5741 1151 1818 1266 £ T = A
“ 22| 151.82 | 149.67 | 151.45 | 149.80 | 150.56 | 2.44 6.43 | 160.3 | 160.6 | 158.5 [ 160.1 | 159.9 9.54 195.6 45.04 0649 1220 23 498 7390 19.50 19.55 6084 1306 ROT2 1015 iy AT e B
¢ 23| 147.60 | 144.71 | 150.21 | 147.55 | 147.52 | 3.04 9.47 1 159.0 | 156.7¢| 161.4| 160.0 | 159.3 11.98 195.7 48.18 2649 1337 32 807 7825 20.75 20.91 6507 ~A1318 8244 812 £ % onf’ Mat all out.
“ 24| 144.33 | 148.78 | 146.33 | 146.02 | 145.11 | 2.41 11.88 | 160.5 | 159.9 | 159.8 ' 160.6 | 160.2 15.09 195.7 50.59 5649 1348 42 1950 5089 21.00 21.96 G834 1255 4156 | 604 3 R bt :
‘2| 141.87 | 141.98 | 144.83 | 144.80 | 143.12 | 1.99 13.87 | 158.6 | 158.6 | 160.8°" 160.2 | 159.6 16.48 195.% 52.58 5649 1565 45 1251 8510 22.00 22.82 7101 1409 4539 620 s P Elevator put on.
“ 26| 141.85 | 141.97 | 144.27 | 144.27 | 148.09 | 0.03 13.90 | 160.6 | 159.9 | 159.9 | 159.3 [ 159.9 16.81 195.6 52.51 5649 1565 46 1250, 8510 2L.75 22.79 092 1418 4630 612 3 St
“ 27 (140.02 | 189.69 | 142.63 | 142.18 | 141.13 | 1.96 15.86 | 158.7 | 158.7 | 168.7 | 159.3 | 158.8 17.67 195.6 54.47 5649 1679 48 1446 8822 23.00 23.64 7356 1466 4867 602 iy ‘t gaf
i 28 l 188.45 | 188.73 | 140.81 | 140.89 | 189.72 | 1.41 17.27 | 161.0 | 161.0 | 162.1°| 159.6 [ 160.9 21.18 195.7 55.98 5649 1789 58 1599 9095 23.25 24.30 1062 1533 5833 525 4 ¢ oot
20| 185.15 | 185.82 | 187.67 | 137.74 | 186.47 | 3.95 20.52 | 161.2 | 160.7 | 168.1°| 161.2 | 161.6 25.13 195.7 59.23 5649 2007 69 1926 9651 25.00 25.70 7997 1654 6021 478 5 A ot
‘80| 132.70 | 182.60 | 135.06 | 134.88 | 183.80 | 2.67 23.19 | 160.5 | 160.5 | 158.5'| 161.7 | 160.3 26.50 195.7 61.90 5649 2113 78 2208 10043 26.00 26.86 8358 1685 2% 461 £ a3l
‘81| 181.80 | 181.69 | 184.10 | 133.%7 | 132.84 | 0.98 24.15 | 167.7 | 18%.1 | 160.6 ] 157.6 [ 158.2 25,56 195.6 62.76 5649 2223 72 2303 10247 26,75 27.283 8473 1774 6085 508 & ¢ ot
| | 2
1890, |
Jan. 1| 181.70 | 131.43 | 183.%6 | 183.56 | 132.61 [ 0.23 24.88 | 158.1 | 1858.7 | 160.4 [ 157.4 | 158.6 25,99 195.4 62.79 5649 2432 92 2302 10455 26.00 7.25 8480 1975 7158 551 Fine river sand
2| 131.60 | 181.88 | 133.75 | 183.46 | 132.55 | 0.06 24.44 | 159.1 | 159:1 | 185.4" “155.4 [ '159.8 27.26 195.4 62.85 5649 2641 7] 2408 10675 22.25 27 .97 8186 2189 7505 583 ic s e 43
‘8| 131.60 | 181.28 | 183.65 | 183.44 | 182.49 | 0.06 24.50 | 160.0 | 160.6 | 160.8.) .155.1 |, 159.1 26.61 195.5 63.01 5649 2641 73 2323 10686 26,73 27.34 8508 2198 1829 594, ¢ W
41 131.56 | 181.28 | 188.65 | 183.88 | 182.47 | 0.02 24.52 | 150.1 | 169.1 | 161.7.].161.7 [ 18D.4 27,95 195.7 63.23 5649 2642 T 2341 10509 26.75 27.44 8689 2170 7692 565 4 B ot
‘b 181.49 | 131.21 | 188.65 | 183.38 | 182.43 | 0.04 24.56 | 166.7 | 154.2 | 158.0°| 159.8 | 15%.2 24.77 196.8 64.37 5649 2848 68 2464 11029 27.75 7.93 8691 2488 6322 685 Y T
“ 6] 130.12 [ 129.81 | 182.48 | 182.04 [ 181.11 | 1.82 R5.88 | 167,61 159.1 [ 159.0 | .160.0 | 158.9 7.79 197.8 66. 69 5649 3023 il 20699 11448 28.25 28.94 9006 2442 7654 638 'y T
7| 127.10 | 16.62 | 129.88 | 129.33 | 128.23 | 2.88 28.76 | 160:6'| 159.5 | 159.7 | 1569.7 | 159.9 31.67 198.5 ¥0.27 5649 3077 87 3080, 11898 29.50 30.49 9488 2405 8723 551 7Y oy F
‘B 124,40 | 123.96 | 127.32 | 126.70 | 125.59 | 2.64 81.40 | 161.1 | 157.6 | 158.8| 160.4 | 159.5 33.91 199.2 78.61 5649 3247 94 8429 12419 31.25 31.95 9042 2477 9840 530 % T [at 8.10 p.m.
“ 9] 122.67 | 122.20 | 125.72 | 125.28 | 128.97 | 1.62 33.02 | 160.0 | 161.9 | 158.9 | 160.9 | 160.5 36.53 200.1 76,13 5649 3262 101 3623 12635 82.25 33.04 10282 2363 10061 467 7y SoonE Waiting for masonry. Stopped. air compressors on Lincoln
10| 122.67 | 122.19 | 125.72 | 125.28 | 123.97 | 0.00 83.02 | 157.5 | 158.5 | 162.5| 159.5 | 159.5 85.53 201.5 17.58 5649 3418 98 3841 | 13006 82.00 33.65 10471 2535 9786 518 AN oo 3§ e L :
111 122.65 | 122.19 | 125.68 | 125.26 | 123.95 | 0.02 33.04 | 158.9 | 158.9 | 162.9| 161.9 [ 160.7 36.75 202.9 78.95 5649 3439 101 3992 13181 32.00 34,26 10661 2520 10122 498 5¢ % op & < « ‘e
121 122.64 | 122.18 | 125.67 | 125.24 | 123.94 | 0.01 33.05 | 159.0 | 160.0 | 165.0. 161.0 | 161.8 37.36 204.0 80.06 5649 3593 103 4110 13455 32.50 84,75 10814 2641 10290 513 s e & . “
“ 18| 122.63 | 122.18 | 125.66 | 125.23 | 123.93 | 0.01 83.06 | 159.2 | 160.2 | 165.1'| 161.2 [ 161.4 37.47 205.0 81.07 5649, 3503 103 4217 13562 32.50 35.18 10948 2614 10820 506 N Bt - e &
“ 141 122.62 | 122.18 | 125.60 | 125.18 | 123.89 | 0.04 83.10 | 159.6 | 160.6 | 164.5 | 160.6 | 161.3 37.41 205.9 82.01 5649 3155 108 4318 | 113825 34.00 35.59 11055 2750 10804 534 5 D axt’ % i i
““ 15| 122.62 | 122.18 | 125.60 | 125.18 | 123.89 | 0.00 83.10 | 160.5 | 160.5 | 150.5 | 158.5 | 159.8 35.91 207.0 88.11 5649 3963 102 4335 13549 84.00 36.0 11224 2625 9890 530 'y T oat & ‘g ¢
“ 16| 122.62 | 122.18 | 125.60 | 125.18 | 123.80 | 0.00 33.10 | 15%.1 | 15%.1 | 165.1,) 152.1 | 157.9 34.01 208.1 84.21 5649 3816 94 4558 14117 35.00 36.5b 11374 2743 9867 585 4 % ant! £ 4
© 17| 122.62 | 122.18 | 125.60 | 125.18 | 123.89 | 0.00 33.10 | 159.7 | 159.7 | 167.7 | 156.%7 | 160.9 37.01 209.3 85.41 5649 3028 102 4682 14361 85.50 .07 11536 2825 10193 554 « % ent’ 3 ‘X o
18| 122.62 | 122.18 | 125.60 | 125.18 | 123.89 | 0.00 33.10 | 159.8 | 159.8 | 172.4.| 162.8 | 168.7 89,81 210.4 86.51 5649 3031 150 4800, 14530 36.00 87.54 11682 2848 10945 520 ‘i T o “ s
“ 19 122.62 | 122.18 | 125.60 | 125.18 | 123.89 | 0.00 83.10 | 160.8 | 160.8 | 162.8.] 161.8 | 181.5 37.61 211.2 7,81 5649 4079 104 4884 14718 36.00 S7.80 11591 2025 10359 564 # % anf 4 A .
‘20| 122.62 | 122.18 | 125.60 | 125.18 | 128.89 | 0.00 83.10 | 159.3 | 159.8 | 164.3 | 160.3 | 160.8 36.91 211.8 87.91 5649 4087 102 4949 14785 36.00 38.156 11852 2915 10166 573 K % o r - £
] ‘ 122.62 | 122.18 | 125.60 | 125.18 | 123.89 0,00 33.10 | 162.5 | 162.5 | 162.5/.159.8 | .161.8 87.91 212.3 88.41 5649 4234 105 5002, 14990 36.50 38.37 11940 3050 10441 680 g %o 4" o 5
22 122.62 | 122.18 | 125.60 | 125.18 | 123.89. | 0.00 33.10 | 159.7 | 159.7 | 160.7| 163.7 | 160.9 37.01 212.7 88.81 5649 423 102 5047 15085 36.50 28,64 11993 3042 10193 597 Y oant k" s iy
¢ 23| 122.62 | 122.18 | 125.60 | 125.18 | 128.89 | 0.00 83.10 7 160.8'| 160.8 | 158.9 | 161.8 | 160.6 36,71 213.0 89.11 5649 4386 101 5082 15218 36.50 88. 67 12034 8184 10111 629 £ ¥ ar 4 < £
“ 24 122.62 | 122.18 | 125.60 | 125.18 | 123.89 | 0.00 33.10 | 159.8 | 159.8 "156.3 | 162.8 | 159.8 30.41 213.3 89.41 5649 4386 98 5113 15246 37.00 38.80 12074 8172 9753 650 & ¥ anr ¥ o8 2
vt 285 | 122.62 | 122.18 | 125.60 | 125.18 | 123.80 | 0.00 33.10 | 160.5° | 160.5 | 160.5| 161.5 | 160.7 56.81 218.5 89.61 5649 4456 102 5183 15840 37.00 38.89 12102 8238 10138 638 % € ot $¢ o £
2 :3(}| 122.62 | 122.18 | 125.60 | 125.18 | 128.890 | 0.00 83.10 | 160.6 | 160.6 | 161.6 | 161.6 | 161.1 87.21 213.6 89.71 5649 4545 103 5144 15441 37.00 88.03 12115 3326 10248 649 iy o ot 5 " i
27| 122.62 | 122.18 | 125.60 | 125.18 | 123.89 | 0.00 33.10 159.8 | 1598 | 157.8 | 159.8 | 159.8 8h.41 213.8 89.91 5649 4545 98 5165 15457 37.00 89.02 12142 83156 97568 679 o P TE ¢ o e
2B 122.62 | 122.18 | 125.60 | 125.18 | 123.89 | 0.00 33.10 " 158.6°| ‘158.6 | 157.6°| 159.6 | 158.6 34.m 218.8 89.91 5649 4626 96 5165 15536 87.25 39.02 12142 3504 9560 710 | A A
201 121.56 | 121.86 | 124.01 | 128.81 | 122.68 | 1.21 34.81 " 168.3'| 159.3° 158:8 | 161.3°| 159.8 36.62 218.8 91.12 H649 4721 101 5176 15647 38.00 89.50 12307 3340 10086 662 o T Started air compressors on Lincoln at 12.05 a.m.
¥ 50| 119.71 | 119.52 '] 122.20 | 121.98 |'120.85 | '1.88 86.14 | 155.4' | 1569.4 | 158.4 | 152.4°| 156.4 80.56 218.7 92.85 5649 4801 93 5494 16042 39.50 40.30 12541 8501 9791 715 = A,
! ! 117.86 | 117.52 | 120.82 | 120.14 | 118.96 | 1.89 88.03 | 1562.0 | 158.7 | 154.9 | 158.7 | 156.8 37.34 218.7 94.74 5649 4801 108 5750 16503 41.00 41.12 12796 3507 10284 682 Coarser sand with gravel.




APPENDIX J—CONTINUED.
RECORD OF SINKING CAISSONS.

PIER 1II—CONTINUED.

ErLevaTions oF CurTiNGg EpcE

Apove MEAN SEA LEVEL.

N.E.

N.W.

116.31
114.76
113.82
111.01
110.45

109.77
109.08
108.35
107.91
107.12

107.09
107.09
107.09
107.08
107.08

116.05
114.46
113.138
110.98
110.60

109.90
109.00
108.20
107.64
106.72

106.67
106.67
106.67
106.66
106.66

8.W.

| 118.50
| 116.88

115.49
112.95
111.41

110.09
109.71

........

...............

--------

........

18687

13054

14133

790

AVERAGE
ELEVATION OF SAND. AR PRESSURE, REkcrion ’ A HTer ae
ORI1GINAL ELEVATION = 156.8. DuE To fonEacn 2q. F1. o
AIR o SURFACE MATERIAL. REMARES,
PRESSURE. Ll EXPOSED T
3 SED TO
Average, N.W. 8.W. Average. Caisson. | Masonry. Water, Total Indicated. | Calculated. TR oroN.
Tons. Tons. Tons. Tons. Lbs. Lbs. Tons. 8q. Ft. Lbs.
117.36 | 1.60 157.1 151.1 | 154.1 5649 | 4879 5906 | 16535 | 41. 41.77 12998 10119 699 Coarser sand with gravel
115.74 | 1.62 160.7 153.1 | 156.2 5649 | 5001 5995 | 16902 | 41. 49 .47 13216 11057 666 « (1 e i
114.88 | 1.36 160.7 154.9 | 156.6 B649 | 5001 6008 | 17204 - 41. 42.93 13359 11360 671 “ e o
111.98 | 2.46 161.9 154.6 | 157.4 5649 | 5001 5800 | 17671 | 42 43.82 13636 11893 678 D s et
110.87 1.06 161.% 154.0 157.4 5649 5001 5834 17831 42. 43.98 13686 12057 687 Coarse sand and gravel
109.88 | 0.99 156.7 155.8 | 154.5 5649 5001 6045 17672 42. 44.06 13711 117556 674 0 66kt &
109.29 | 0.59 158.% 162.9 | 158.4 5649 | 5001 6113 | 17687 | 43. 44,01 13695 11672 676 | Coarse sand, gravel and clay | Clay o west side of cutting edge.
108.5%7 | 0.72 158.0 148.5 | 152.8 5649 5001 6081 17637 42. 44.02 13698 11701 673 i 6 I U6 - iE
107.86 | 0.71 157.2 147.6 | 151.9 5649 | 6001 6116 | 17637 | 43, 44.02 13698 11660 676 A e R
107.00 | 0.86 157.6 146.7 | 151.4 5649 5001 6182 17769 44.37 44.40 13817 11719 675 ‘s “ o e
106.97 | 0.03 159.4 147.9 | 152.7 5649 5001 6083 17913 4.9 44,50 13848 11934 631 “ a P (A
106.97 | 0.00 158.6 147.8 | 152.0 5649 5001 6090 17791 48.50 44 .67 13901 11821 658 ‘“ t “ iR el
106.97 | 0.00 157.6 148.0 | 150.6 5649 | 5001 6373 | 17820 | 43.75 44,89 13969 11598 664 Pl i |
106.96 | 0.01 158.6 148.4 | 152.4 5649 5001 6262 18038 | 44.00 45.20 14066 11888 668 “ e ¢« & | Stopped air compressors on Bertram at 7.10 a.m.
106.96 | 0.00 157.8 149.2 | 1150.9 5649 | 5001 6588 | 18091 | 44.00 | 45.87 | 14119 11644 682 « et tw e e | Mgk off it Feb, 16 at 9.80 a.m
............................................................................................................. Coarse sand, gravel and clay | Started air eompressors on Bertram at 11.20 a.m.
......................... i C At “. ¢ | Btarted sand pumps at 1.15 p.m.; cleaning out
Strengthening 6 ft. lock; removing blocking from ‘cutting
106.89 9| 148.9 164.9 | 1560.2 5649 5001 5341 16821 40.00 41.45 12899 11611 675 t “ ‘ ¢« « | Hoisting out clay and gravel. [
106.89 .9 1'148.9 149.9 | 147.9 5649 5001 5641 16620 40.00 41 .45 12899 11287 662 “ “ “ TR “ el os” Vil “
106:39 | 1417 152.2 | 148.6 5649 | 5001 5459 | 16605 | 40.00 | 41.36 12871 11358 666 @EOL o 0008 | 18- 10 B ARt e 0 o
106.89 | 0. 6| 146.6 158.1 | 148.0 5649 | 5001 5500 | 16595 | ' 40.00 41.89 12858 11255 664 R s | . B 6 | BRG] 00 B0 o
106.386 : .2 150.7 152.9 150.4 5649 5001 5408 16929 40.00 41.16 12808 11660 708 8 o o ¢ e ) Hoisting out clay.
106.22 | 0. 1 50 153.6 | 150.2 5649 | 5001 5417 | 16930 | 40.00 41.18 12815 11661 706 il ) o s e G e il
106:10 | . 7| 152.3 154.8 | 151.0 5649 | 5001 5299 | 16980 |  40.00 41.06 1277 11800 712 @ b L0 BB iz o
105:19 | 0.91 0| 158.0 151.8 | 151.8 5649 5001 5186 17192 40.00 41.28 12846 12069 22 Coarse sand, gravel and clay | Hoisting out clay.
105.17 | 0.02 9| 154.6 149.9 | 150.1 5649 | 5001 5348 | 17080 | '40.00 41.24 12838 11805 711 ol v el U “ T
105:17 | 0.00 9.9 | 153.6 148.9 | 149.4 5649 | 5001 5408 | 16959 | ''89.5 41.24 12833 11691 706 be BE TR @ R
105.1%7 | 0.00 o e L1 148.8 | 149.3 5649 5001 5403 16943 89. 41.20 12821 11675 706 , € o ¢ ¢ | Btarted air compressors on Lincoln at 6.85 p.m. One com-
104.81 | 0.36 T 154.7 158.7 | 151.8 5649 5001 51568 17285 41 41.85 12868 12127 720 ¥ o4 % “ | Hoisting out clay. [pressor on Bertram broke down.
103.66 | 1.15 2| 153.2 151.2 | 150.2 5649 5001 5346 17343 49, 41.90 13039 12058 T4 3 85 % koL dhye v EAR ek
103.66 | 0.00 0| 154.0 151.0 | 151.0 5649 | 5001 5234 | 17326 | - 41, 41.81 13011 12181 708 € DAL et b (@l | 008 o
103.65 | 0.01 ETi el L1077 162.7 [ 150.8 5649 5001 5226 17280 41 41.68 12970 12152 709 “ “ “ 9. 1Vee w e
102.68 | 0.97 .0 | 150.8 154.3 | 149.9 5649 5001 5276 17354 41 41.93 13048 12162 708 & 8 3 gl L SR
102.68 | 0.00 8| 154.8 151.8 | 151.6 5649 5001 5060 17473 41 41.72 12983 12422 723 v “ o e R E & * “ Stopped sand pumps at 4 p.m.
101.82 | 0.86 6| 154.6 152.6 | 151.9 5649 5001 5006 17662 41 42.00 13070 12598 729 Clay = Al
101.80 | 0.02 .8 | 153.8 149.8 | 149.6 5649 5001 5202 17356 41. 41.88 13033 12251 706 i ¥ Lt
101.80 | 0.00 .8 | 153.8 150.8 | 149.4 5649 | 5001 5222 | 17336 | 49. 41.88 13033 12220 704 b 8 | 0638 «
101.80 | 0.00 1| 148.1 150.1 | 148.2 5649 | 5001 5389 | 17298 | 49 42.01 13073 12087 701 « R R e
100.75 | 1.05 8| 156.2 149.8.| 150.4 5649 | 5001 5120 | 17673 | 49 42.29 13160 12533 720 u R S
100.75 | 0.00 .0 156.0 151.6 152.0 5649 5001 4909 17485 49, 49 920 13132 127176 791 & it e 08 e
99.72 | 1.03 .3.|.-168.3 149.6 | 151.9 5649 | 5001 dsrr | 17988 | 43.00 42 48 3219 12018 781 4 B | 068 .
99.72 | 0.00 .8.|.159.8 . 154.8 | 1546 5649 | . 5001 4489 | 13004 [ 42 42.05 15085 13326 752! 4 B Haens
99.72 | 0.00 155.4 149.9.] 152.2 5649 5001 4653 14 43.00 41.87 13029 12064 749" “ “ ke e
99.72 | 0.00 159.9 149.9 | 154.4 5649 | 5001 432 | 17997 | 43.00 | 41.74 | 112939 13296 153 i s e
99.72 | 0.00 159.4 150.4 | 158.4 5649 5001 4456 17839 42.50 41.52 12921 18148 748 s s i
99.72 | 0.00 156.8 154.8 | 153.1 5649 | 5001 4444 | 18047 | - 49.50 41.26 12840 13099 795 “ 0, | QB8 oo
99.72 | 0.00 158.3 164.3 | 157.5 5649 | 5001 3935 | 18002 | 42.00 | 41.05 | 12774 18763 173 £ 2 808 o
99.72 | 0.00 154.8 160.1 .| 155.1 5649 5001 4170 17877 42,00 40.83 12706 13401 772 rr 3 SRR (0
99.72 | 0.00 154.1 161.4 | 155.6 5649 | . 5001 4060 | - 17868 |  49.50 4066 12653 13477 774 “ & | BciE
98.18" " 1.52 158.8 160.8 T 155.1 5649 5001 4075 18094 42.00 41.19 12818 13633 T4 4 i e pes
98.18 | 0.00 157.0 165.7 | 157.8 5649 | 5001 3860 | 18308 | 41.50 41.15 12805 14088 784 i <t L
98.18 | 0.00 162.5 160.5 | 154.2 5649 | 5001 4171 | 18006 | 42.50 | 41.15 12805 18498 771 “ ST 1%
98.18 | 0.00 152.5 159.8 153.3 5649 5001 4279 17933 41.50 41.15 12805 13862 67 e > “ ¢ Btarted pumps on Lincoln at 2 p.m
98.18 | 0.00 158.7 160.7 | 155.8 5649 5001 4011 18148 41.50 41.15 12805 13739 8 Sand and clay 4 “ ¢ and pumping sand.

i i iE
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RECORD OF SINKING CAISSONS.

PIER III—CONTINUED.

AVERAGE
EvLEvaTIiONs oF Cvrring EpGe ELEVATIONS OF SAND. AVERAG) ' % - ¥
s ABOVE MEAN SEA LEVEL. SU’:,K IN | Pomat, ORIGINAL ELEVATION = 156.8. ;ENE. " WATER N9 P DHET (% Paar RSJET;T N SuRFACE “Q;I.G;:‘ z:,u
! || SivgacE. | TRATION OF [ GAUGE. | IMMERSED, | AR WEIGHT. = SURFACE MATERIAL. REMARES.
Hours. CAISSON, PRESSURE. g ExPosSED TO
1890. N.E. N. W, S.E. S.W. |[Average. N.E. N.W. S.E. S.W. | Average. ‘ Caisson. |Masonry. | Sand. Water. | Total. Indicated. | Calculated, T tcmion.
=3, | Tons. Tons. Tons. Tons. Tons, Lbs. Lbs. Tons. Tons, Sq. ¥t Lbs.
Aug, 1] 96.77 | 96.40 | 96.77 | 96.66 | 906.65| 0.00 60. 34 155.2 | 154.5 | 155.2 | 160.9 | 156.5 59.85 193.2 96.55 5649 5001 3964 8965 18579 42.00 41.90 13059 5540 14073 87 Sand and clay Hoisting out clay and pumping sand.
2| 96.97 | 96.40 | ‘96,77 | 96.66 | 96.65 0.00 | 60.34 154.4 | 157.1 154.4 | 163.4 157.3 60.65 193.1 96.45 5649 5001 4127 387 18654 42.00 41.86 13026 5628 14193 793 i [ | o W 4 T
8| 96,860 96.32 | 96.69 | 96,58 | 96.57 [ 0.0 60.42 154.9 153.9 154.9 | 162.6 156.6 60.023 192.9 96.33 5649 5001 4001 3931 185682 42.00 41.81 13011 5571 14100 790 e S | . et £ i
4] 9513, 94.73 | 95.28 |, 95.09.] 95.05 1.52 61.94 154.5 | 155.5 163.2 | 161.5 | 156.2 61.15 192.%7 97.65 5649 5001 4230 8953 18833 2.00 42.38 18188 5645 14267 791 ettt | £ SRS R ¢ i
0] 95.13 | 94.73 | 95.28 | 95.09 | -95.05 | 0.00 61.94 157.5 | 162.1 154.8 161.2 | 156.4 61.385 192.4 97.85 5649 5001 4271 3899 18820 42.75 42.25 13148 5672 14207 793 ER A N Started pump on Bertram at 8.30 p.m.
U760 90.13 ( 94.73 | 95.23 | 95.09 [..95.05°| 0.00 61.94 155.2 155.9 | 154.5 162.2 156.9 61.85 192.2 97.15 5649 5001 4369 8823 18842 42.00 42.16 13120 5722 14371 796 2B S Hoisting out clay and pumping sand,
R WL et I a5 R 95.09 | 95.05 [ 0.00 61.94 156.0 155.8 | 1565.7 163.0 157.5 62.45 192.0 96.95 5649 5001 4498 3787 18880 42.00 42.08 18095 H785 14461 800 o ovaval ¥ -3 Sl o I
ol et b | 93.01 93.64 | 93.50 | 93.39 1.66 63.60 155.2 156.4 | 154.7 | 162.9 | 157.8 63.91 191.7 08,81 5649 5001 4793 3731 1917 42.25 42 87 139478 5896 14678 808 g e P ) ‘e G S « “
¢ 9 93.41 93.01 93.64 | 93.50 | 93.89 | 0.00 63. 60 1556.5 .. 156.2 | 156:2. 162.0|,157.5 64.11 191.5 98.11 5649 5001 4834 3688 19172 42.25 42.58 13250 5922 14708 805 of gital f 3 WO axes i g
b L g s B et BB R o ) | 91.65 1.74 65.84 | 154.3 | 155.2 | 153.6 161.9 | 156.2 64.55 191.2 99.55 5649 5001 4925 3197 19872 42.00 43.20 13443 5929 14773 808 5 SUERE O o aa Ly DR o £
“Eia Wl f 90.1 89.78 | 90.45 | 90.23 |.. 90.16 | 1.49 66.88 | 155.0 | 156.0 | 152.3 160.% | 156.0 6_5@4 191.0 100.84 5649 3001 5189 3815 19654 42.50 43.76 13618 6056 14964 807 5 V.ERL 5 ¥ SPOL BOS “ B
“ 12| 88.70 | 88.30 | 88.90 | S8.66 | 88.64 | 1.52 68.35 | 154.9 156.6 | 152.9 160.6 | 156.2 (?7.06 190.9 102.26 5649 5001 5542 3805 19997 43.00 44.38 13811 6186 15219 813 fryraipliprmty L i B s i
‘“ 13| 87.40 | 87.00 | 87.59 | 87.36. | 87.34/.1.30 69.65 | 155.1 155.7 | 151.4 160.4 | 155.6 bﬁ.% 190.9 103.56 5649 5001 5686 3871 20207 43.75 44.94 13985 6222 15322 812 -t g o' SRARE - B8 € Bt
14 | 86.31 85.91 86.54 86.89 | 86.29 | 1.05 70.7 151.2 | 158.2 | 149.8/| 157.5 | 152.9 66.61 191.0 104.71 5649 5001 5347 4142 20129 44.00 45.44 14140 5899 15078 196 S Bk f o HAOES DES * 4
‘“ 15| 85.87 | 85.02 | 85.67 85.51 85.89 0.90 71.60 | 152.8 | 1556.4 | 151.5- 159.3)| 154.% 69.381 191.0 105.61 5649 5082 5901 3980 20612 45.00 45.83 14262 6350 15477 821 S U & SGOI* B * £
S ) O 1 ! 85.02 | B85.67 | 85.h1 85.39 | 0.00 71.60 | 155.0 |. 156.0 |‘ 151.8 | 159.2 [ 155.5 70.11 191.0 45.00 45.83 14262 6509 15594 835 o vaad ™ i SROL Le * Ditching along cutting edge.
17 85.87 | 86.02 | 85.67 | 85.51 85.39 | 0.00 71.60 155.1 | 156.8 | 151.8 | 161.8 156.2 70.81 191.1 44.50 45.88 14277 6572 15697 837 Lot "I £ i R “ [ “« “ &
¢ 18] 86.37 | 85.02 ) 85.67  85.51 | 85.89 | 0.00 | 71.60 | 152.2 | 153.9 | 151.5 180.5 | 154.5 | . 69.11 191.2 RO0 R0 0. R R, Tha R Lelaaiide BiE . Ldaml § RGE £ LBOLY < Sealing aloug cutting edge.
“ 19| '85.37 | 85.02 | 8b.67 85.51 | 85.89 | 0.00 71.60 | 150.7 | 156.0 151.01 160.0 | 154.4 69.01 191.2 70 AR .. b, RRUSE L Lol 1 oo T T o b [y sy e ” e péel mea ct e # b "
“ 20| 85.37| 85.02| 85.67 | 85.51 | 85.89 | 0.00 | 71.60 | 154.0 | 152.9 | 152.7 | 159.2 | 154.7 | 69.31 | 191.8 T T R O A ey rShE . T “ o« ¢ | atreird bodo] | « fE BT i 68e | ¢ oo
“ 91| 85.37| 85.02 | 85.67 /| 85.51 | 85.39 | 0.00 71.60 | 152.9 | 152.6 | 150.9 | 159.4 | 154'0 |  68.61 191.3 00 LR DL cR o ASEG. (RS L Al ar s, IR Jitere] " B9k tf *“** Btopped pump on Bertram at 7 a.m.
“ 22| 85.837| B85.02 | 85.67 | 85.51 | 85.39 0.00 71.60 15801 L2 153.0 | 150.5 | 154.6 69.21 191.4 atenl) |, caliiiod] o Jane. 3. s I ik AT Clay 2 55 S 3 ‘“  “* Lincoln at 7.40 a.m.
‘“ 23| 85.87 | 85.02 | 85.67 | 85.51 |.85.89 | 0.00 71.60 152.6 151.0 152.6 159.1 153.8 68.41 191.0 < (111 U OVl - B I (B R W S T e T T b Cleaning out caisson and sealing,
‘“ 24) 85.87 | 85.02 | 85.87 | 85.51 85.89 | 0.00 T1.60 149.4 | 147.2 151.9 157.5 151.5 66.11 190.7 00 R BB R TR, OLORE L BIARE 0 " 4 o W & t
“ 25| 85.37 | 85.02 | 85.67 | 85.51 | 85.39 | 0.00 71.60 | 149.0 | 147.1 | 150.8°| 157.4-|. 151.1 66.71 190.6 630U a0 Al R AR 0 Sl O K eneu e ain . el g gar .l mean ot ekoan. . | Sealing. Cutting edge 2 ff. below clay in north end. Sand
i cleaned out to clay, which is 2.5 ft. below cutting edge in
south end,
“ 28| 85.87 ] 85.02| 85.87 | 85.51 85.39 0.00 71.60 | 1562.8 | 147.9 152.1 169.7 | 153.1 67.71 190.5 11 1 RGP O o B v G s 8 Sealing. L
“ 27| 856.87 | 85.02 85.67 | 85.561 85.39 | 0.00 71.60 | 153.1 148.1 153.1 160.3 | 158.7 68.31 190.5 19bI1 sanann . o AURE . 4. 000k . Meae. . @ 2
‘“ 28| 85.37| 85.02 86.67 | 85.51 85.39 | 0.00 71.60 | 149.8 | 148.4 | 150.6 | 159.1 151.8 66.41 190.7 105.81 e s o 8E0E. | meab . A pnad Y iahaE &
‘“ 29| 8b.87Y | 8b6.02 | 85.67 | 85.51 85.89 | 0.00 71.60 [ 150.2 | 155.2 | 150.9 | 160.9.| 154.8 68.91 190.9 D51 o Jf 00083 .4 . song . . Anon . K60 §f
“ 80| 85,87 | 85.02 | 85.67 | 85.51 85.89 | 0.00 71.60 | 1561.9 | 155.9 | 158.9 | 161.6 | 155.8 70.41 190.9 105.51 wae ol NEGRE .l 888, 4. A%he. .. Bl £
< 81| 85.87 | 85.02 | 85.67 | 85.51 85.89 [ 0.00 71.60 148.7 | 153.3 | 152.0 | 1681.8 | 153.8 68.41 191.0 29081 il ey A e ARl el 55 Stoi:ped air compressors on Lincoln at 6 a.m.
Sept. 1| 85.837 | 85.02 | 85.67 | 85.51 85.39 | 0.00 71.60 149.3 154.0 | 152.0 | 162.0 | 154.3 68.91 191.0 105,61 ‘i an.. Jopenoms- A ok || w0l 0 rage | Sealing,
o ) 1 85.02 | 85.67 | 85.51 85.39 0.00 71.60 | 150.0 | 149.8 | 151.8 | 159.7 | 152.7 67.31 191.0 106.61 {inoaks . sanas. . 2008 .l e &
¢ <3| “8p.8Y7 || SHER Y ' B5.67 | 18551 85.89 | 0.00 71.60 | 149.1 151.4 | 152.4 | 160.1 | 153.2 67.81 191.4 198.0F hasess . J oa b o OREE, MR . O EEEHELS 3
£ 4| 85.87 | B85.02 | 85.67 | 85.51 | 85.89 0.00 71.60 | 149.5 | 156.1 f 150.1 162.1 i 154.5 69.11 191.8 0841 aran | 3 LD . ¢ Stopped air compressors on Bertram at 6 a.m.




APPENDIX J—CONTINUED.
RECORD OF SINKING CAISSONS.
PIER IV.

ELkvATIONS OF CUTTING EDGE
ABOVE MEAN SEA LEVEL.

Average.

SUNK IN
24
Hours.

ELEVATIONS OF SAND.
ORIGINAL ELEVATION = 175.85.

AVERAGE
PENE-
TRATION OF
CAIsSsON.

........

........
........

168.92
166.72
166.58

................

........

SURFACE
IN
ConTacT.

WEIGHT PER

Exposgp'TO

........

........

........

........

..........

MATERIAL.

REMAREKS.

..........

............................

Caisson built on shore; cutting edge placed.
Began building.

...........

161.74
160.06
156.92
156.66
154.08

151.84
150.16

147.76
144.87
144.87

144.87
144.86
148.19
142.18
189.11

187.81

45

90 |
55

54

54
48
23
98
98

19
35
.06

25.92

.84
.70

162.45

| 159.59

157.62
156 .87
154.11

152.91
150.98
147.96
145.85
145.82

145.32
145.30

! 143.60

142.67
139.55

|
187.82

136.89
185.14

| 183.71

133.7

133.67
133.49
132.23
129.86
129.82

| 127.89
| 126.21
| 126.00
| 125.90

125.80

125.52

145.42
145.42
143.74
142.82
139.72

138.01
137.07
185.33
133.90
138.90 |

183.87
133.68
132.36
129.96
129.94

128.02
126.33
126.07
125.94
126.87

162.76
160.25
157.24
166259
154.10

152.40
150.59
147.98
145.14
145.13

145.18
145.12
143.44
142,47
139.39

137.63
136.78
135.09
138.70
133.69

138.67
133.55
182.26
129.94
129,92

128. 06
126.32

126.06

..........

Gro i o
[SIR=8= T
So oo

SOD Iy e o

DDD I O 3 T

C MO R SO 4O e e w3
UT’.'I'.’JECI(O

[ % SL R AR

-
COW-ID

5.46
5.35
3.62

61
.90
90

90
.90

122.90
122.90

125.34
125.34
123.68
128,67
122.98

122.98
122.88
122.88
122.88
122.88

=T

O i =3 =3

WEIGHTS.
Sand. Water. Total.
Tons. Tons. Tons.
A O s O s T R
.................... 2416
................... 2468
................... 2622
.................... 2018
.................... 323
.................... 327
................... 3618
.................... 3943
................... 4002
.................... 4112
.................... 4129
.................... 4133
4165
4190
4307
4402
4,‘
.......... 520 4710
.......... 587 4785
664 "
.......... T42 4948
.......... T8 4986
.......... 793 5010
.......... 825" 504
146 840 520
179 983 5381
212 908 5344
224 1001 5457
260 1049 85541
260 967 5461
260 922 5416
260 902 5396
260 898 5892

Pk ok s ok k)
f=H Wy - B} SOt v o O

e e e el S
S5 ocumooo cowmoo

..........

OO o2 LRy pie]
—MJS-OJ-JQCJ! W 00 Dg

[CLRVR N ]
=D M

60 989 5433
260 1040 5534
260 1068 5562
260 1124 5614
260 1138 5628
260 1135 5626

113
s

Fine river sand

i

..........

Fine river sand
Mud

“

Coarse sand and gravel

(%
13
'
1]

‘c

[
(13

Caisson launehed.
Caisson placed in position.
Began concreting,

Put on air at 8 p.m.

Started sand pump at 2 a.m.

..........

..........

..........

...............

All timber of caisson proper in place.

Let off air at 9,20 a.ni. to put in last foot of concrete without
[air holes. - Began building crib.
Crib completed.

Let off air at 4 p.m. to concrete around main shaft,
Started air pumps at 4 a.m,

Stopped sand pumps at 6.30 p.m. Pump men went on clay
[hoist. Started well.

Took off clay hoist.

Began sealing at 10,30 a.m.

Stopped air pumps at 10.50 a.m.
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' APPENDIX _J_ —CONTINUED.
RECORD OF SINKING CAISSONS.
i b ol Tl

3 AVERAGE
DiTs Erevarions oF Currine Eper ELEVATIONS OF SAND. AVERAGE WEIGHTS. AIR PRESSURE. REACTION i WEIGHT PER
i ABOVE MBAN SEA LEVEL. SUNRIN | ol ORIGINAL ELEVATION = 211.8. PENE- Wirzk DepTH DUE-TO NeT SURFACE 5q. Fr. oF : .
Wl oo n TRATION OF | - 'GAUGE: | TAMMERSED. : AIR WEIGHT. W SURFACE Mavamas, Shriia
SINKAGE. : ConTacT,
| { Hougs, 4 : CAISSON. - " ; " PRESSURE. * |EXPOSED 10
1890, N.E. | N.W. S.E. S.W. LAvemg(-z. .N.E. N.W. 5.E. S.W.. .| Average. 5 Caisson, Sand. Water, Total. . Indicated. | Calculated, FRICTION.
| . ’ . Irka:
| F " Tons. Tons. Tons. Tons. Lbs, Lbs. Tons. Tons, 8q. Ft. s
Apr. 25| 211.82 | 211.82 | 211.82 | 211.82 L i Pt ol b e o e P ot [t st Pt L - B A TR e e (R AR ) T T 1 N o R it o e S (00 1 - (57~ = S e B S TSP ) VAT OB TN R I o R S N T MR Set up cutting edge:
R O e ‘ ........................................................................................................ D o it 1 L Res & CRYPS PR 1) CRTTMRIE £ nor T vl £ (w a1 i Pt SRt Sotrn B0 bt Rt Dl Ieiees Began building eaisson.
May 7| 211.%2 | 11.68 | 211.48[-211.59 | 2311.62 | 0.20 fieevien 11 §4:210.9 - 201 Bedr 2114 ag¥l .3 L gpor. ... .| 0865 .0 i |80 14 Eials o M R TV R oW S |- &84 O A T B S T S e S R e | S R L R N i O | DA Began taking out blocking.
“ 8| 209.32 | 209.39 | 209.51 | 209.48 | 209.42 | 2.20 2.40 [, R11.7 | ..210.9 | 211.8{c 211.4 $5311.3 881 | pags o {oa 13 . ol el s T, e o e R [ R |- 6888 - - 4. 5880 -+ 5. GulBds o0 = | AR B o+ - 4 -AE pos. 108 e T L 00900 - LR Began concreting. - Put on air and started sand pumps at
“ 91 206.72 | 206.37 | 206.49 | 206.15 | 206.43 | 2,99 65.39 | 210.8 | 210.9 | ©210.6 |" 210.9 | .210.8 4.37 9111 4.67 168 (ORI T 178 | | 4.00 2.03 128 45 _ 030 170 Top soil i . e b [11.55 p.m.
“ 10 201.64 |"201.25 | 200.70 | 200.31 ‘ 200.98 | 5.45 10.84 | 209.8 | 209.6 | 210.1 | 210.1 209.9 8.92 209.6 8.62 612 10 I8, o it 622 5.76 3.74 236 386 1183 653 e
“ 111 194.89 |'194.89 | 196.16 | 195.17 {°195.03 | 5.95 16.79 1 .210.2 | . R08.8 | 209.8:4; 210.2 {:200.7 14.67 210.1 15.07 821 e L IR e 65 9.00 6.54 < 413 425 1781 477 { o b6 ‘
03 D | 193.01 | 192.92 | 192.03 | 191 .0¢ . 192.48 |  2.55 19.34 | 200.6 | 209.7 | 210.8,| 210.8 {-:210.0 17.52 210.8 Hi. 82 853 1wl - R S 873 9.75 i 7.73 488 3885 2127 362 Black guick sand ;
18| 188.15 | 188.18° | 188.15 | 188.1+ | 188.16 | 4.82 23.86 | 209.3 | 209.1 209.3-f - 209.1 ].:209.1 20.94 210.4 22.24 1012 25 1 1038 11.00 9.65 610 o 428 2542 337 i 0y i« ‘Waiting for air lock.
“ 14| 188,14 | /188,16, 188.14 | 188.16 | 188,15 |+ 0.01 23.67 | 209.3 | 209.1 209.1 209.1 4-:209.1 20.95 210.9 22.75 1012 25 il 1038 9.00 8.87 624 414 2543 326 .ot 5 §e ‘¢ % xes T ap”
15| 188.14 | 188.16 { 188,14 188.16 ‘ 188.15 | 0.00 23.67 | 211.2 | 209.9 | 210.2 | 210.2 [ 210.4 22.25 210.6 22 .45 1012 26 0 1038 10.00 9.74 616 422 2701 312 g = | & i Lidh L
¢ 16| 188.01 | 188.02 | 188.01 | 188.02 | 188.01 0.14 23.81 211.2 | 209.9 | 210.2.+ 210.2 [+n210.4 22.39 210.2 22.19 1012 26 0 1038 10.00 9.63 609 429 2718 316 3 5 e Air lock received and placed.
|
¢ 17| 187.88 | 187.44 | 187.47 | 187.53 | 187.45 | 0.56 24.37 | 210.6 | 209.7 [ 210.44 209.54 «210.0 22.55 210.3 22.85 1376 26 0 1402 12.00 9.91 626 176 2738 566 § % e §
“ 18| 184.85 | 185.74 | 185.68 | 185.99 | 185.41 2.04 26.41 207.8 | 202.7 | 20854 209.5 4 ,207.2 2%.7 210.6 25.19 1437 25 2 1464 18.00 10.93 691 73 2645 570 Hard, tough top soil
“4 191 182.51 | 182.48 | 183.55 | 183.53 | 183,02 | 2.89 28.80 | 210.8 [ 208.8 | 209.0 | 206.2 | 208.6 25.358 210.8 27.78 1653 29 1 1683 14.50 12.06 762 921 3105 593 h & fe] ghe
¢ 901179.78 | 179.77 | 180.55 | 180.59 |*180.171 '2.85 31.65 | 209.0 [ 208.6 | 209.0| 210.0| 209.1 28.93 211.8 31.13 1917 34 J 1952 15.50 13.51 854 1098 8512 625 - & il
0 21| 176.51 | 1%6.42 | 196.70 | 176.65 | 176.57 | 8.60 35.25 | 209.1.| 207.5 | 207.4.( 208.5 ).:208.1 -81.53 210.4 33.83 1966 37 1 2004 16.75 14.68 929 1075 8828 . 562 Fine sand
922 171.08 |'171.09 | 171.04 | 171.07 | 171.07 1. ' 5.50 40.95 | R07.4 | 208.1 205.4.1 206.2 [, 206.8 85.73 210.7 39.63 2246 42 2 2290 17.50 17.20 1087 1203 4338 535 ‘S, it
“ 23! 165.95 | 165.91 | 165.79 | 165.76 | 165.85 5.22 45.07 | R07.7.| 207.4 | 207.44 207.8 |-207.6 41.75 210.7 44 85 2486 49 2 2537 18.50 19.46 1230 1307 5068 516 9 ol
« 94| 157.05 | 157.03 | 156.77 | 156.77 | 156.90 | 8.95 54.92 | 207.6.| 208.3 | 208.b| =208.4 ;. 208.% al.80 200.4 52.50 2631 59 1 2691 24.00 22.78 1440 1251 6289 398 ‘. 184
‘251 150.82 | 150.78 | 150.84 | 150.%9 | 150.81 6.09 61.01 208.9 | 209.0 | 207.9 | 208.8| 208.6 a7.7¢ 210.2 59.39 2987 67 1 3005 27.00 25.7 1630 1425 7016 406 per
e 2681 150.59 1°150.94 1°150.%8 11 7150.%4 1} 150.76 | 10.05 61.06 | R08.7.| 209.6 | 209.1 209.1 44209.1 a3. 34 210.0 59.24 3015 68 1 3084 ! R7.00 25.71 1625 1459 7082 412 ta pits
0 271 145.61 ) 145.54 | 145.58 | 145.51 | 145.56 | 5.20 66.26 | 209.9.| 210.0 | 209.6.{ 208.6 | 209.5 63.94 210.3 64.74 3353 T4 1 8428 | 128.50 28.09 1776 1652 162 425 Sand coarser with gravel
“ 281 140.98 | 140.91 | 140.92 | 140.86 | 140.92 | 4.64 70.90 | 209:4 | 208.0 | 209.1 208.2 |, 208.7 | pib7.78 209.7 68.7 3622 79 i 8702 | | 4R29.50 29.85 1887 1815 8228 441 Ehar 4 1 g
““ 291189.40 | 189.83 | 189.89 | 189.33 | 139.86 1.56 72.46 200.4 | 209.4 209.0 208.4 209.0 69. G4 209.6 70.24 3088 81 0 3669 30.00 30.48 1927 1742 8454 412 ¢ 1" §e &«
“ 30| 187.02 | 186.95 | 186.99 | 137.05 | 1837.00 | 2.36 74.82 | 207.3 | 208.1 208.0| 208.6| 208.0 | 71.00 209.8 72.30 3812 83 1 3896 ol 00 81.38 1984 1912 8619 444 = 41 5 L
€0 311 134.50 | 184.42 I‘ 134.55 | 134.47 ‘ 134.48 | 2.52 Y¢.84 | 207.0 | 1207.5 | 0207.8:4  208.6 4a0207.5 | £173.22 209.8 74.82 3863 856 1 3949 82.50 92.47 2063 1896 5889 427 Same, streaked with mud
June 1| 181.90 | 131.82 l 181.98 | 131.90 | 131.90 | 2.58 79.92 | 206.8 1:°207.5 1 20784 207.9 [e:207.4 | 5:%5.50 209.0 9%.10 3863 88 i} 3952 34.00 33.46 2115 18387 9166 401 Sand with gravel
21 130.00 | 120.92 | 130.01 | 129.93 | 129.97 | 1.98 81.85 | 205.6 | 206.6 | 207.9{ 207.9 | 207.0 | ..57.03 208.9 ¥8.93 3863 90 1 8954 | | 34.50 34.26 2166 1788 9351 382 Y § “
& 3| 128.33 | 128.19 | 128.8 128.25 | 128.29 | 1.68 83.58 | 205.6 | 207.5 | 206.0 | 206.1 206.3 | . 78.01 208.5 80.21 38638 129 5 3987 | | peel.00 34.81 2201 1796 9470 79 T W 3
4| 127.68 | 127.57 | 127.60 | 127.54 | 127.59 | 0.70 84.23 | 205.6 | 206.4 | 204.6 | 205.9 | 205.6 | '78.01 207.8 80.21 3863 136 5 4004 | 35.00 34.81 2201 1803 9470 381 ¥ - 3
b 126.47 i 126.40 | 126.43 | 126.36 | 126.42 | 1.17 85.40 | 205.9 ‘ 206.5 | 205.9 | 206.0 ( 206.1 } 79.68 207.9 81.48 3863 138 34 4035 47.00 35.86 2235 1800 9673 372 Sandy clay
| |
.6 125.43. 1 125.29 | 125.48 | 125.85 | 12b.89 | 1.08 86.43 | 206.1 | 206.5 | 204.%7 | 208.2.205.6 80.21 208.1 82.7 88685 139 63 4065 37.50 35.90 2269 1796 9737 360 i ¥
. 7 125.02 | 124.98 | 125.08 | 124.94 | 124.98 | 0.41 86.84 205.1 | 206.5 | 204.5.{ 205.2 |:1205.8 80.32 206.3 81.32 3863 188 23 4024 37.50 35.29 2231 1793 9761 368 L Vi
“ 8] 124.98 | 124.91 | 124,98 | 124.89 | 124.94 | 0.04 86.88 | 206.8 | 207.9 | 205.5.| 208. 206.6 | 81.66 206.2 81.26 8863 140 15 4018 86.50 35.27 2230 1788 9914 361 e ¥4 Began sealing at 3.15 p.m.
“ 01 124,07 | 124.80 | 124.97 | 124.80 | 124.93 | 0.01 86.89 | 207.1 ‘ 209.0 | 205.2 | 206.2 | 206.9 | 81.97 207.2 R F e o S B o S R T M Sl 83.50 130 iR IO | g LR | v baaiei el RN T vl BB o el L i ol i Sealing.
“ 10| 124.97 | 124.89 | 124.97 | 124.89 | 124.93 | 0.00 86.80 | 206.8 | 208.1 205.9,1 206.8 |-206.8 } 81.87 207.5 B8B.DT .g.08:. 1], dogx. .. 35 8. .l nfB el B1.00! I, wr- - o sl ol e oo v alieoane s ibnros gien ol R T e R Bh s AS R . . Supply shaft choked up.
11| 124.97 | 124.80 | 124.97 | 124.89 | 124.93 | 0.00 86.89 | 207.0 | 208.5  205.9, 206.4..207.0 82.07 207.6 8,67 |.gemoe. b pida ol due it opR. L o L e 1 e I T L G ey 1 " Iy o vessnabieseds dinle e saak.es. o Sealing.
12 124.97 | 124.89 | 124.97 | 124.89 | 124.93 | 0.00 86.89 | 206.7 | 208.2 | 2056.8| 206.5( 206.8 ‘ 81.87 208.3 88.30 | epge. kil 08 R o I B B T S 68, 00! " lon. gt oL e guae s S i B vt il a1 slonrs B L 4o g o vl A Cp[s w4 BR RE s - Finished sealing at 12 m.




PIERS.

There will be four piers numbered from east to west and an Anchorage
Pier.

The Anchorage pier will stand on the east bluff and back of the present
face of that bluff. It will contain approximately T00 cubic yards.

Pier I will be on the East side of the river, standing in nine feet of water
at high water. It will contain approximately 2 300 cubic yards.

Piers 'II'and TII will be in the river. They will each contain approxi-
mately 4400 cubic yards. :

Pier IV will be" near the west bank. It will contain approximately 2800
cubic yards.

Piers I, IT and IIT will finish 12 feet thick, 35 feet long between shoulders
and 47 feet long over all under the belting course.

Pier IV will finish 10 feet thick, 37 feet long between shoulders and 47
feet long over all under the belting course.

The lower portions of Piers II and IIT will not be solid, but will con-
tain three hollow spaces extending from the bottom of the masonry to high
water.

The piers shall be built in all respeects to conform to the plans which will
be furnished by the Engineer.

The Anchorage Pier must be built around the anchor rods, which will
extend from the bottom to the top of the masonry.

FOUNDATIONS.

The foundations will be put in by the company.

The foundation for Pier I will finish at elevation 201, or 20 feet above
low water, and the masonry will be started after the foundation is com-
pleted.

The foundation for Piers IT and ITI will finish at elevation 141, or 40 feet
below low water.

The contractor will be required to lay the masonry for these piers while
the pneumatic foundations are being sunk, and to keep up with the rate
of sinking, and must be prepared to lay four feet of vertical masonry per
day.

The foundation of Pier IV is now finished at elevation 173, or eight feet
below low water mark.

It 1s surmounted by a water-tight curb, and the contractor will begin laying
masonry on the completed foundation.

APPENDIX " K.

SPECIFICATIONS FOR MASONRY.
STONE.

The masonry below elevation 180 and the footing courses of Pier I may be
of limestone. The masonry of Pier T above the footing courses, and of Piers
IT, T3 ‘and TV above 180 and in each case helow elevation 229 ‘shall be of
granite with limestone backing. ' The masonry above elevation 229 shall be of
limestone or of granite with limestone backing, as may be directed by the
Engineer.

The limestone used shall be that known as Bedford limestone from the
quarries near Bedford, Indiana, unless some other limestone is expressly
accepted by’ the Chief Engineer. The granite shall be a granite specially
accepted by the Chief Engineer. All stone of each class shall be subject to the
approval of the Engineer.

MASONRY.

The masonry shall be first class work, laid in regular courses.

Copings, starling copings included, shall have the upper beds, wash, face
and a width of six inches from face on lower beds six cut with true lines and
surfaces. Belting shall have a like proportion of the lower bed bush ham-
mered and shall have a face margin draft of four inches along the lower edge.
The face of the upstream starling of Piers IT and ITI shall be fine pointed with
no projection exceeding one half inch. There shall be a draft of four inches on
each side of the point of the pier on both the upstream and downstream ends
of all piers below the starling coping. All other parts of the work shall have a
rock face with no projections exceeding three inches from the pitch line of
the joint and no hollows back of that pitch line.

The interior faces of the walls in the hollow portion of Piers IT and III
shall have no projections exceeding six inches and no hollows exceeding two
inches from the frue dimensions of the plans.

The stones shall be cut and coursed out at the quarries, every dimension
stone being marked for its place, and full course plans shall be furnished to
the Resident Engineer before shipment.

No course shall be less than 20 inches thick nor more than 36 inches thick,
and no course, except the main belting and coping, shall be thicker than the
course below it. The backing shall be of the same thickness as the dimension
work and with beds of precisely the same character.

The bottom beds of the face stones shall never be less than 36 inches in
either direction. Headers shall be at least six feet deep measuring from piteh
line of the face, and stretchers shall measure at least five feet long in the wall.

Every header shall retain a width of at least 24 inches at the full specified
depth from the face. Every stretcher shall retain a length of at least four feet
36 inches back from the face. The beds of the principal pieces of backing in
each course shall average at least eight square feet.,, The bottom bed shall
always be the full size of the stone. The top bed shall nowhere be more than
six inches less than the bottom bed. There shall be not less than three nor
more than four headers between the shoulders on each side in each course. In
the hollow portions of Piers IT and IIT there shall be at least one stone in
each course bonding three feet each way between the cross walls and the face
walls of the pier. '

The upper and lower beds shall be parallell and dressed closely to true
planes with no projections above those planes.

The face edges shall be pitched to true lines. The cutting of joints for a
distance of 12 inches from the face shall be the same as that of the beds.

Joints shall be at right angles with face and beds unless otherwise shown
on special plans. The hollows due to plugging must not exceed eight per cent
of the surface of the bottom bed nor fifteen per cent of the surface of the top
bed of any stone. No plug hole to be more than nine inches across nor more
than one inch deep. Hollows due to plugging will not be allowed in limestone.

Joints shall be broken at least 15 inches on the face.

The stones for the coping shall be cut according to special plans to be fur-
nished by the Engineer; all the beds shall be the full size of the stones, and
special pains shall be taken with the bearings on the belting course below the
coping.

All stones shall be laid in full mortar beds. They shall be lowered on
the bed of mortar and be brought to a bearing with a maul, no spawls being
allowed. Thin mortar joints will not be insisted on, but the joints shall be
properly cleaned on the face to a depth of one inch and a half and pointed
in mild weather, the pointing to be driven in with a calking iron. The open-
ings in the backing shall never exceed a maximum of six inches or an average
of two inches between adjacent stones; these openings shall be filled with
small stones thoroughly bedded and well packed in mortar.

The face stones of every seventh course shall be dowelled into those of
the course below with round dowels of one and one eighth inch iron, extending
six inches into each course; the dowels shall be placed from eight to twelve
inches back from the face and eight inches on each side of every joint. The
stones of the upper course shall be drilled through before setting, after which
the drill hole shall be extended six inches into the lower course; a small
quantity of mortar shall then be put into the hole, the dowel dropped in
and driven home and the hole filled with mortar and thoroughly rammed.
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The four courses under the coping shall have the joints bonded with
cramps of one inch round iron twenty inches long between shoulders, the ends
being sunk four inches into each stone.

MORTAR.

The cement used in masonry will be furnished by the Bridge Company,
but i contrastor Willbe tequired to thke card 'of the' corent and will be ‘held
responsible”for ‘any ‘waste. © The ‘mixture of mortdr and tha selection of the
¢omiéit shall be directed by'the Resident Engineer. il :

The ‘cotitractor Will be’required t6 furmish hil owh sand, which shall be
subject to the approval of the Resident Engineer. o et

CONDITIONS.

The contractor will be required to furnish all necessary tools and. materials
of every description whatsoever excepting only cement.
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No material shall be measured or paid for which does not form a part of
the permanent structure. Al : £\

No free transportation will be furnished on the lines belonging to the
Kansas City, Ft. Scott and Memphis R. R. system. The freight rates for this

. work will"be at the Tate [of four miills pevton ‘per/ miile] On otheér railroads

contractors will make their own arrangements for freight.

Approximate estimates will be ‘made 'inonthly as the work proceeds. In
these approsimate estimates theicost of the: freight will be deducted from' the
contract priceaon all material mot yet delivered at: the bridge site:

Stone quarried -but mot, cut;shall be estimated at one third the price of

finished masopl_;y. Stone quarried and cut shall be estimated at two thirds the.

pI:'icé_ of finished masonry. Payment shall ber made .on  thess approximaté

monthly estimates deducting ten per cent as security for the completion of : the

W()l_‘k. i [
R o . i S i
The confractor must be Prapa,rgd to begin laying the masonry on Piexrs I1

and III by August 1st, 1889, and to lay up at least 5000 yards of the lower
portion of these two piers as fast as the foundation work proceeds. He

will be held responsible for any delays in sinking these foundations which
may be due to his failure to lay four vertical feet of masont

'y per day whenever
required,

The remainder of the masonry shall be completed during the winter and
spring of 1890, and the entire masonry shall be finished by July 1st, 1890,
unless otherwise ordered. : : £ H

" The right is reserved to suspend the work, and no stone shall be prepared
for any portion of the masonry,above elevation 229 until special orders, to;this
effect are givél; by the -Cllli_éﬁ'Engil;t?er. & ' i

(Signed) Lewrs M. T.oss.

Kavsas (C1rv, axp MEyerts, RATLway axp BRIDGE. CoMpaNy

(Signed)
By Gko. H. NETTLETON, - i
President, |



I. GENERAL DESCRIPTION.

1.'The superstructure is ‘divided into two parts: First, the Continuous
Superstructure of the main bridge ; Second, the Deck Span at the west end.

2. The Continuous Superstructure will eonsist of a central span (resting on
Piers II and IIT), 621 feet 0} inches long, from each end of which will pi'oject
a'‘cantilever arm, 169 feet 4} inches long; ‘of an anchorage span (from the
Anchorage Pier on the Tennessee shotre to Pier 1), 225 feet 10 inches long, from
which ‘will’ project a cantilever ‘arm precisely like those projeéting from the
central span;-of two intermediate spans 451 feet 8 inches long (ote of which
will be suspended from the cantilever arms projecting from Piers I and IT, and
the other will be.suspended at the east end from' the ‘¢antilever arm projecting
from'Pier TIT and will rest at the west end on Pier IV), the entire’ continuous
superstructure being 2258 feet 4 inches long, divided into one span of ‘225 feet
10 inches, one of 790 feet'5 inches'and two of 621 feet 0} inches.

8. This Continuous ‘Superstructure will be rigidly fastened to Piers T, TII
and IV, but will rest on expansion rollers on Pier TL. ' Slip joints will be pro-
vlded for lexpansion at the suspended ends of the independent spans.

4. The trusses will be placed 30 feet between centers'and will be divided
Jinto ‘pamnels’ 28 feet 2§ inches long, the right being reserved to shorten the
patels by an amount not exceeding one half inch at ‘any time before the work
is actually manufactured. :

5.'The Deck Span - at the west end will be 338 feet 9 inches long from ‘the
center of Pier IV to the center of the pin on Pier V, divided into ‘twélve panels
of 28 feet 2§ inches each, the trusses being placed 22 feet between centers-
''he east end.of the span will be carried in miches on'the west side of Pier IV ;
the west end will have ‘roller bearings'over the center of Pier V. ' "This span
will include 'a vertical bent which will carry'the west end of the west pair of
stringers.

6. The estimated approximate weight of the Continuous Superstructure is
13/000 000 pounds; that of ‘thie Deck Span 1000 000 pounds, making the total
estimated weight of the superstructure of the bridge proper 14 000 000 pounds,

PLANS.

7. 'Full' detail plans showing all" dimensions will be furnished by tlhe
eéngineer. ' The work shall be built in all ‘respécts according to these plans.
The eontractor, however, will be expected to verify the correctness of the plans
and will be required to make any c¢hanges in'the work which are necessitated
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SPECIFICATIONS FOR SUPERSTRUCTURE.

by errors in these plans, without extra charge, where such errors could be
discovered by an inspection of the plans.

II. MATERIAL.

8. All parts, exeept nuts, swivels, clevises and wall-pedestal plates, will be
of steel. The nuts, swivels and clevises may  be of wrought iron, but shall
have sufficient strength to break the bodies.of the members to which they are
attached. The pedestal plates will be of cast iron.

9. All material shall be subject; to inspection at all times during its manu-
facture, and the engineer and his inspectors shall be allowed free access to any
works in which -any portion jof the materidl is made.. - Timely notice shall be
given to the engineer sol that inspec¢tors may be.on hand.

STEEL,.

10. Steel will be divided into three classes: first, High Grade Steel, Wlﬁ(;h
shall be used in all the principal truss members ; second, Medinm Steel, which
shall be used in the floor system, laterals, 'po'ltals transverse lecillg and the
lacing of the truss members; third, Soft Steel, which shall be used only for
rivets and at the dption of the contractor where wrought iron is permitted.

11. The bolsters whieh carry the large pin bemlngq on Piers I, IT and ITT
shall be of cast steel.

12. In any case where it seems doubtful what quality of steel is required,
High Grade Steel shall be used. :

13. Steel may be made by the open hearth or by the Bessemer process,
but no steel shall be made at works which have not been i in successful opera-
tion for at least one year.

14, All steel shall be made from uniform stock low in phosphorus, and the
manufacturer shall furnish reports of the analysis of every melt cer tlﬁed by.a
chemist Satlsfactory to the Chief Engineer.

15. In the ﬁnlshed product of open hearth steel the amount of phosphorus
shall not avemge more than 1oy of one per ceut a.nd never exceed {; of one per
cent.

16. In the finished product of Besls{amer steel, the amount of phosphorus
shall not average more than TW of one per cent and never exceed 4 of one per
cent. '

17. A sample bar three quarters of an inch in diameter shall be rolled
from every melt, the method of O_Dtaining the piece from which this bar is

rolled to be the same in all cases, and the amount of work on this sample bar
to be. as nearly as practicable the same as on the finished product. . The first
]a.bomtmy test shall be made on this sample bar in its natural state without
anneahug

18. A second sample bar having a eross section of one square inch shall be
cut from the finished product of ey 61} melt, The second laboratory test shall
be ‘made on this 5a,mple bar in its natural state without annealing.

19. In the I(Lbom.tmy tests all observations as to elastic limit, ultimate
strength, elongation and reduction shall be made on.a length of elght inches.

20, A piece of each sample bar shall be bent 180 degrees and. closed up
against itself without showing any erack or flaw on the outside of the bent
portion.

21. The first laboratory test shall meet the following requirements :

High grade Steel.  Medium Steel, Soft Steel.
Maximum Ultimate Strength pounds per sq mch 78.500 T2 500 63 000
Minimum i sawa DO 65 500 57 000
§ Elastic Limit, e 4 SRR L R 000 38 000 32 000
ke Percentage of Elongation in 8 inches. . ,... 20 24 28
4 £ ¢ Reduction at Fracture ..., 40 45 50

22."The second laboratory test shall meet the following requirements :

High Grade Steel. Medium Steel, Soft Steel,
Maximum Ultimate Streuwth pnunds pex sq. inch.... 78500 72 500 63 000
Minimum f g SRR 69 000 64 000 55 000
£ Elastic lelt-, ¥ { £ v o 40,000 37 000 30 000
L Percentage of Elongation in 8 inches .... 18 22 28
'f o ¢ Reduction at Fracture ... 38 44 50

23. If the ultimate strength comes witliin five hundred pounds of ' the maxi-
mum or minimum limit, a, second .test will be made, and both tests will be
required to come within the limits.

24. Every melt which does not conform with these requirements shall be
rejected.

25. A full report of the laboratory tests shall be furnished certified by an
inspeector accepted by the Chief Engineer.

26! The broken  and bent specimens shall ‘be' preserved subject to the
orders of the Chief Engineer.

27. Three notices of the acceptance of each melt shall be mailed on the
day of such acceptance, stating the number of the accepted melt and quality of
steel. Two of these notices shall be sent to the Chief Engineer at his Chicago

and New York offices respectively and one fo the shop inspector at the
works,
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28. Analyses shall be made by the manufacturer of every melt, showing
amount of phosphorus, carbon, silicon and manganese, and certified copies of
these analyses shall be furnished to the mill inspector, who will forward them
to the Chief Engineer.

29. Weekly reports in full detail, including reports of chemical analyses,
shall be sent to the Chief Engineer at his Chicago office not later than the end
of the weolk succeeding the week in which such tests are made.

30. Three notices of the shipment of mannfactared material identifying the
melts and dimensions shall be mailed on the day after such shipments are
made, in the same manner as the notices of acceptance of material.

31. Every finished piece of steel shall be stamped on one side near the
middle of the bar and also on both ends of the bar with & number identifying
the melt. ; .

32. The finished product shall be perfect in all parts and free from irregu-
larities and surface imperfections of all kinds.

33. Thie ‘eross sections shall never differ more than two per cent from the
orderad cross sections as shown by the dimensions on the plans.

34. All sheared edges shall be planed off so that no rough or sheared
surface shall ever be left on the metal.

35. Steel for pins shall be sound and entirely free from piping. All pins
in the main trusses shall be drilled through the axis. :

CAST STEEL.

36. A sample bar 1} inches in diameter and 16 inches long shall be cast
from every melt. This sample bar shall then be turned down to three quarters
of‘an'inch in'diameter and thie Taboratory tests made upon if.

87: These (laboratory tests shall show an ultimate strength of at least
70°000" pounds, ‘an elastic limit of at least 40 000 Ibs., an elongation of at
least 15 per cent. in 8 inches and a reduction of 18 per cent. at point of fracture.

38. Steel castings shall be sound and as free as possible from blow holes.

39. I on the finislied surface the blow holes cover more than tobos part of
the ‘entive surface, 'and if any blow hole exceeds one eighth of an ‘inch in 'diam-
eter, the casting shall be rejected.

CAST IRON.
40. Cast iron shall be the best, quality of dark gray charcoal iren of. a

quality suitable for car wheels; the castings to be entirely sound and free from
blow holes.

IIT. MANUFACTURE,

41, The work 'shall 'be done in all respects according to the detail plans
furnished by the Chief Engineer.
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42. Where there is room for doubt as to the quality of work required by
the plans or specifications, the doubt shall be decided by using the best class
of work which any interpretation would admit of.

- 43. | All workmanship, whetlier particularly specified ot not, must be of the
best kind now in use. Past work done for the same chief engineer will never
be recognized as a precedent for the use of other than the best kind of work.

44. Ragged edges or any kind of irregularities or unnecessary roughness
will be sufficient ground for rejection.

45. All surfaces in contact shall be cleaned and painted before they are
put together. .

46. All work shall be finished in the shop and ample time given for
inspection.

47.' No material shall be loaded on ‘cars until accepted by the inspector.

48. The finishing of work after loading will not be permitted.

SOLID DRILLED WORK.

49. All riveted members which are made of High Grade Steel and all other
pieces connecting with such members shall be solid drilled, no punching what-
ever being allowed, excepting lacing bars which may be punched and reamed.

50. All plates, angles and shapes shall be carefully straightened at the
shops before they are put together, Mill straightening will not be considered
to meet this requirement.

51. The pieces shall be then assembled and held in position by clamps and
bolts.

52. Where bolts passing through the metal are used, the holes shall be
drilled in all metal more than three quarters of an inch thick, the diameter of
the drilled hole to be at least one eighth of an inch less than the diameter of
the finished hole,

53. In metal not more than three quarters of an inch thick punched holes
may be used for fitting up, the diameter of the punched hole not to be more
than three quarters the diameter of the finished hole, and the number of
punched holes never to exceed eight in any one plate or four in one flange of
any one angle. :

o4. After assembling, the work shall be drilled, the rivet holes being care-
fully spaced in truly straight lines and at the exact distances shown on the
plans. '

95. After the drilling is completed a special reamer shall be run over both
edges of every hole, so as to remove the sharp edges and make a fillet of at
least % of an inch under each rivet head. T

56. The assembled parts shall then be riveted up without taking apart,
unless specially directed by the Chief Engineer.

57. In general, all holes which are to pass through several thicknesses of
metal shall be drilled with all those pieces of metal assembled in the exact
relative position they are to hold in the bridge.

58. In the case of connections between members having four webs, one
member may be finished complete with the splice plates riveted on. The two
inside webs of the adjoining member, one end being already faced, may then be
fitted up separately in their true position and the rivet holes in the splices
drilled. These inside webs may then be removed; the member to which they
belong shall be assembled, riveted up complete and the ends faced, the facing
to agree exactly with the two ends already faced. (See § 67.) The member
shall then be fitted to the adjoining member and the rivet holes in the splices
connecting the outside webs shall be drilled. .

59. The size of rivets shown on the plans is the size of the cold rivet before
heating; [ a1a

60. The diameter of the finished hole shall not be more than +¢ of an inch
greater than the diameter of the eold rivet.. It is intended that the heated rivet
shall not drop: into the hole, but require a blow from a hammer to force it in.
If it is found that rivets will drop easily into the holes, the inspeetor will eon-
demn those rivets and order a larger size. : v

61. In all cases whezre riveting is to. be done in the field, the parts so to be
riveted shall be fitted together in: the shops and the rivet holes drilled while
they are so assembled. i

62. The riveted connections of the portals, eross frames and floor beams
with the posts and chords shall be drilled with the several parts fitted together,
excepting in the case of interchangeable floor: beams, i

63. An iron templet not less than two inches thick may be used instead of
the floor beams when drilling the holes in the chords; and -the ;same templet
instead of the chords when drilling the holes in the floor beams j-a templet may
be used in the same manner in drilling the ,connections between the floor beam
and the supported upright at panel points where two incliried mem bers come
together; but the connection between the floor beam and the vertical sus-
penders at panels point, Ii; and L, of the intermediate spansshall be drilled
with the parts actually assembled and marked:. With this arrangement two
floor beams at each end of the intermediate spans, making eight in all,
become special ; the other floor beams are classed as interchangeable.

64. All rivets shall be driven by power wherever this is possible,

65. All rivets shall be regular in shape, with hemispherical heads concen-
tric with the axis and absolutely tight. Tightening by calking or recupping
will not be allowed. , This applies to both power driven and hand driven vivets.

66.  All pin, holes and holes for turned bolts passing through the whole
width of a riveted member shall be bored or drilled after all other work is
completed.

67. All surfaces in contact shall be carefully faced, the facing to be done
after the entire member is assembled and riveted up, except that in the case of
chord sections with four webs, the inside webs may have one end faced before
they are assembled, these two faced ends to be carefully held against a plane
surface when assembled and the corresponding ends of the other two webs to
be faced after riveting and to agree with the ends already faced.



68. When two chord pieces are fitted together complete in the shop.there
shall be no perceptible wind in the length of the two sections. The chords are
generally made in two panel lengths, or 56 feet 54 inches long. In the case of
shorter lengths a sufficient number of pieces shall be put together to make a
continuous length equal to two of the long sections.

69. All chord sections shall be stamped at each end on the outside with
letters and numbers designating the joints in accordance with the diagram plan
furnished by the Chief Engineer.

70. The posts shall be fitted together for their entire length and bolted up
and when so fitted shall be perfectly straight and free from wind.

71, The same rule shall apply to the marking of the posts as to: the
marking of the ehords.

72, Pin holes shall be bored truly and at exaet distances, parallel with one
another and at exactly right angles to the axis of the member.

73. Pin holes in the pests shall be truly parallel with one another and
shall be at right angles to.the axis of the post. : .

74, Pin holes shall be bored with a sharp tool which will make a clean,
smooth cut, - Two cuts shall always be taken, the finishing cut never to be
more than % inch. Roughness: in pin holes will be sufficient reason for re-
jecting a whole member.

75. Measurements shall be made from an iron standard of the same tem-
perature as the member measured.

PUNCHED AND REAMED WORK.

76. All riveted members which are composed entirely of Medium Steel
may be punched and reamed, but this does not apply to the connections
between such members and High Grade Steel members, which connections
shall be solid drilled throughout.

77, All plates, angles and shapes shall be carefully straightened at the
shops before they are laid out. Mill straightening will not be held to meet this
requirement.

78. The rivet holes shall be marked from templets and these templets shall
lie flat without distortion when the marking is made.

79, The angles of stringers must be square and straight. The web! plate
must not project above the angles and the top surfaces of the top angles must
be such that the outside edges are never above a true plane and never more
than one-sixteenth of an inch below a true plane coincident with the roots of
the angles.

80. The vutside angle at the root of the angles connecting the 'stringers
with the floor beams or the floor beams with: the posts, chords or lother mem.:
bers, shall never be less than a right angle, and the excess overa right angle
shall never be. greater than  of an ‘inch in the longer leg of the angle; the
angle shall be perfectly straight,

8l. In fitting these angles to stringers or floor beams they shall be so
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fitted that the,exact length is measured to the root of the angle, the two roots
being in exactly the same plane; the entire end of the assembled member shall
then be faced. The effect of these requirements will be to prevent any reduc-
tion of area of the angle at the root by facing and to secure.a true surface of
the whole width of the connection which will require, no strain in the rivets to
draw the parts together. :

82. After laying out with templets, the rivet holes may be punched with a
punch at least 3, of an inch smaller than the diameter of the rivets as given on
the plans and working in a die ouly ¢ of an inch larger than the punch.

83. The several parts of the member shall then be assembled and the
holes reamed so that at least {4 of an inch of metal is everywhere taken out.

84. After the reaming is completed a special reamer shall be run over both
edges of every hole so as to remove the sharp edges and make a fillet of at
least 1% of an inch under each rivet head.

85. The pieces shall be riveted together without taking apart.

86. All requirements as to size and quality of rivets and manner of rivet-
ing and measuring shall be the same as the requirements for Solid Drilled
riveted work.

87. All bearing surfaces shall be truly faced.

88. All sheared edges shall be planed off and all punched holes shall be
drilled out so that none of the rough surfacs is ever left upon the work.

FORGED WORK.

89. The heads of eye bars shall be formed by upsetting and forging into
shape by a process aceceptable to. the Chief Engineer. No welds will be
allowed. :

90. After the working is completed the bars shall be annealed in a suitable
annealing furnace by heating them to a uniform dark red heat and allowing
them to cool slowly.

91. The form of the heads of the steel eye bars may be modified by the
contractors to suit the process in use at their works, but the thickness of the
head shall not be more than 1 inch greater than that of the body of the bax,
and the heads shall be of sufficient strength to break the body of the bar.

92. The heads and the enlarged ends for screws in laterals, suspenders
and counters.shall be formed by upsetting and shall be .of sufficient strength
to break the body of the bar.

93. Nuts, swivels and clevises, if made of steel, shall be forged without
welds ; whether made of steel or wrought iron, one of each size shall be tested
and be of sufficient strength to break the bars to which they are attached.

94. Eye bars shall be bored truly and at exact distances, the pin holes to
be exactly on the axis of the bar, and at exactly right angles to the plane of the
flat surfaces. '

95. When six bars of the same billed length are piled together the two
ping shall pass through both pin holes at the same time without driving.
Every bar shall be tested for this requirement.

96, Pin holes shall be bored with a, gharp tool that will make alelean
smooth cut.  Two cuts shall always be taken, the, finishing cut. never to be
more than ¢ inch. Roughness in pin holes will be sufficient, reason for yeject-
ing bars.

97, Twenty full-sized steel eye bars shall be selected from: time to time
from the bars made for the bridge, by the inspeetor for testing.

98. No bars known to be defeetive/in any way shall be taken for test bars,
but the bars shall be selected as fair average speeimens of the good bars which
would be accepted for the work.

MACHINE WORK,

99. All bearing surfaces shall be faced truly.

100 'Chord sections and half-post sections shall ‘be faced after they are
riveted up eomplete, the facing to be perfectly true and square:’ In the case of
four web chords, one end of the two inside webs only may be faced”before
riveting up. ;

101. The ends of the stringers and of floor beams shall be squared in a
facer.

102. 'All surfaces so designated on the plans shall He planed.

103. All sheared edges shall be planed off, and all punched holes shali be
drilled or reamed out.

104. All ping shall be: accurately turned to' a gauge, and shall be ‘of! full
size throughout.

105. Pin holes shall be bored to fit the pins with a play not exceeding ;!;
of an inch. « These requirements apply to lateral connections as well as to any
other pins.

106. The 'plans show the distances between centers of pin holes.  Shop
measurements, however, shall be made between the bearing edges of 'the pin
holes; that'is, between the inside edges of compression members and the out-
side edges of ‘tension members, with & proper allowance for the:diameter of the
pin. ' ‘An iron standard of the same temperature as the piece measured shall
always be used.

107. All serews shall have a truncated V thread, United States standard
sizes.

108. Special pains shall be taken with the roller bearings on Pier II. The
castings shall be accurately fitted together and when bolted up, the top surface
shall be'a perfectly true plane.

109. The rail plates shall be planed on' the 'bottom: after being riveted up;
then planed on'the top and the surface polished! | Any roughness/or irregu-
larity which prevents an uniform opening between:the rail heads shall ‘be
planed out.

110. The rollers shall ‘have 'the: hollow sides: planed and the bearing sur-
faces turned to a perfectly true cylinder and polished.

111.-The rods passing through the rollers shall'fit the holes with'a play
not exceeding 45 of an inch.
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112. The side bats connectinng the rods’shall be drilled to'fit thé tbds Wwith
a play not exceeding 4 of an inch;, and the ipper and lower Surfaces of these
side bars shall be planed. '

113. The lower side bar in each instance shall be fitted with a graduated
bronze scale; so'divided as to" vegister inches of motion 6f the top bearing, and
the upper bar shall be fitted witha Geérman silver vernier, so' divided ag 16
read to sixteenths of inches as graduated on the scale.

114. The two bearings; including everything between the nmiagonry and the

fourteen inch pin, shall be set up complete in- &' l&vél position at the Athens

shops and shall not be shipped before they have been examined and approved
by the Chief Engineer. They 'shall be ready for his ingpection on or before
January 1, 1891. :

115, Special pains shall be taken with the slip joints at the suspended

ends of the intermediate spans ; the surface of the joints shall be polished and

fitted exactly.
MISCELLANEOUS.

116. All material shall be cleaned, and, if necessary, scraped and given
one heavy coat of Cleveland iron-clad paint, purple brand, put on with boiled
linséed oil, before shipment.  This applies to everything except midchine fin-
ished surfaces.

117.-Thé shme paint shall be used: whetever paintingis requived.

118. All machine surfaces shall be cleaned, oiled and given a heayy coat of
white lead and tallow before shipment. ' The ingpector must see that this is a sub-
stantial coaf, such as is used on machinery, and not a merely nominal ¢overing.

119. All small bolts, all pins less than six inches in diameter, the expan-
sion rollers and everything with spec¢ial work on it, shall be carefully boxed
before shipment.

120,/ The contractor will be required to furnish the field rivets for erection,
furnishing 20 per cent. in excess of each size over and above the number actu-
ally required, but this excess will not be estimated, but considered as taking
the place of the work which is not done on these rivets.

LV.. INSPECTION.

121. The mill inspection shall be performed at!the expensé of the éon:
tractor, by an inspector accepted by the Chief Engineer.

122, 'T'his inspector will be required to furnish' the certificates snd totices
in the manner specified above.

123. The mill inspector shall from time to time check the manufactirers’
analyses by analysés made by an indepéiident chemist,

124. The acceptance of material by such inspector will not beé ‘considered
final, but the right is reserved to reject material which may prove défective or
objectionable at any time before the completion of the'contradt,
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1257 The' ingpection at’ the shopq wﬂl be undér the charge of “an mspec’mr
appointed by the Chief Eugmeel With' Stch assistants 43 may be required.
126, Such” inspector will be con51dered at all times tlié représéntative of

the Chief Engmeez And his Hstructions $hall be folléwed: in the Safiie mbniier

a8 if givén by thé Chief Engineer.
TESTS OF FULLSIZED BARS.

127 The tests of fullsized eye bars, shall be made in the large testmg
machine af At]lens

128 These bals will be requned to develop an &verage stretch of twelve
per cent and a mlmmum stretch of ten per cent. hefme breaking, The elou;qr
tion, shall be measured on a Iength of not less than t“entx feet, mchuhnﬂ the
fracture.

129. The bars will be required to br ea.k in the bodv

130. They shall also show an ela.stlc limit of not less than 32 000 Ibg, and
an ultlmate shength of not less than 62 000 1bs., as indieated by the registering
gauges of the testing machine at Athens.

131. In the case of bars too long for the machine, the bars shall be eut in
two, each half leheaded and both halves tested .in the machine, the two tests,
howe\el to count as a bmgle test b'u

132. If the cmpamty of the machine (estimated at 1200 000 Ibs.) is reached
before the bar is broken, the bar shall e taken out of the machine and the
edges shall be planed off for a length of 10 feet at the center until the section
is' reduced to the equlvalent of 16 square inches of section of the original bar,
The bar shall then be placed in' the machine and broken ; when this is done
the elongation shall be measured on a length of eight feet and an ultimate
strength of 60'000 1bs. computed on the 16 inches of original section will be
considered satisfactor V.

133. In these tests, a failure to meet the required elongation will be con-
sideréd fatal and be a sufficient cause for condemmnw the bars represented by
the bars so tested, but tlie Chief Engmeer shall examine carefully into the
cause of the breakage of any bar which does not meet the requirements and
may order additional tests if he sees fit.

134. The failure of a bar to break in the body shall not be considered suffi-
clent réason for rejection, plouded the required elongation is obtained and not
more than one quarter of the bars break in the head.

135. In all requirements and tests the qualities given are minimum or
maximum requirements and not averages unless expressly so stated.

V. TERMS.

136. The work will be: paid by the pound of finishéd work loaded on cars
at Buffalo.

137, On riveted work and ‘other material sahlpped from Athenq {he dlﬁer-
enide between the freight rhtes frodi Atheéns to Meinplis and from Bufalo to
Memphis will be borne by the'contr a.ctcn :

188. ‘No'miaterial will be p&ld for whicll dved'Hiot form part of the finished
superstructure. i

139. A1l expenses of testing shall be' borne by the contractor.

140. All riveted work sliall bé mandfadtured at‘- the Athens shop, unless by
special pemnssmn of the Chief Englnee:

141, Prices will be per pound at séparate rates for ngh Grade Steel a.nd
for Medium Steel. "

142. "Po avoid complications, all medibers the prircipal patts of Which are
High Grade Steel shall be estimated as wholly of High Grade Stee] and all
members the prineipal pmts of ‘which are’ of Mediim Steel sha.ll be estimated
as ﬂ’hDH} of Medium Steel. ;

148."CHiét Stdel sliall be estimatea as Higli Grade Steel
144. Cast and wrought iron shall bé estlmated atthe same pnce as Mediam
Steel. ) ;

145" The anchorage span, the east cauhlevel a,rm and one half the east in-
termediaté span shall be bompleted atd shipped on 'or béfore Ottober 1st, 1890.

146. The Deck Span shall be completed and shipped on of before Dédemi-
ber 1st, 1890. _

147. The central span and the two adjoining éantiléver aymg ‘shail bl
shipped complete on or before June 1, 1891.

148. The west intérmediate Span’ and' the second half of the east inter-
mediate span shall be shipped complete on or before August 1st, 1891.

149, Approximate estimates shall be' made' at tlié enid of each month of the
material received and work performed up to that time.

150. In these estimates material received at the shops but not manufastuted
shall be estimated at 65 per cent of the contract price for finished material.

151. ‘Material manufactared but not shipped shall beé estimated at 85 per
cent of the contract price.

152. Material completed and shipped shall be estimated at the full con:
tract price.

153. Payments shall be madé on these estimates on 'or about the middle of
the following month, deducting theréfrom 10 per cent;; which' shall be held as
security until the completion of the entire contract,

1564. In these monthly estimates no material will be estimated ag received
at the shop more than six months before the date set for the completion and
shipment of such material.

155, ‘I these monthly ‘estimates no material will be estimated as mantfact-
ured more than four months before the date set for the completion and ship:
ment of such material.

156 The contractors will be' required to' keep the material at their Shops
insured from injury by fire to the full amount of the payments made’on suel
material by the Bridge Company.



VI. ERECTION.

157. The contractor will be expected to receive all material as it arrives
on the cars, to unload this material and store it in a material yard until ready
for erection.

158. He will be held responsible for the custody and care of all super-
structure material after its arrival.

159. The material of the main Continuous Superstructure will be delivered
on cars on the east side of the river.

160. When ready for erection, the Bridge Company will switch any cars on
which this material has been loaded, to a point where it can be transferred to
barges, no charge being made for such switching.

161. All material for the Deck Span at the west end will be delivered on
cars on the west side of the river.

162. A track will be laid to a convenient position for unloading material,
near Pier V, and no switching will be done after the material has once been
unloaded.

163. The contractor will be required to keep all the material in good con-
dition, and in case of its becoming dirty or rusty, will be expected to clean it
before erecting.

164. The contractor will be required to paint all surfaces which will be
inaccessible for painting after erection, the paint being furnished by the Bridge
Company.

165. The contractor will be required to furnish all tools, barges and false
work of every deseription, excepting power riveters,

166. The contractor will be required to remove all work which he may put
in the river so that there will be nothing left either to interfere with navigation
or to cateh drift.

167. No holes shall be drilled or bolts placed in the piers without the
express permission of the engineer.

168. All bolts so put in shall be removed and the holes carefully. filled
with Portland cement mortar, and any damages done shall be charged to the
contractor.

APPENDIX L.—CONTINUED.

169. The contractor will be required to ereet the superstructure complete
in every respect including riveting.

170. Everything is to be completed ready to receive the timber floor,

171. The erection shall include the placing and riveting of the iron hand rail.

172, The contractor will be expected to raise the ties for the ecentral span
and the adjoining cantilever arms and distribute them without charge. This
does not include any framing, fitting or bolting. The ties will be delivered to
the contractor loaded on barges,

173.  The central span will be raised on false work.

174, The west intermediate span will be raised on false work.

175. The east intermediate span may be raised on false work, or without,
at the option of the contractor,

176. The anchorage arm east of Pier I will be raised on false work,

177. The three projecting cantilever arms will be built out without false
work.

178, It is expected that the anchorage arm and the cantilever arms project-
ing from Pier I can be raised in the fall of 1890. That the deck span at'the
west end can be raised in the following winter. That the false work for the
central span can be put in in August and September of 1891, and the erection
of this span completed in the following month. That the cantilevers can be
built out and the entire bridge completed by January 1, 1892

179. All erection shall be done under the direction of the Chief Engineer
and in conformity with his requirements.

180. The wall-plate castings shall be set on Piers II and IIT before the
bottom chord is placed.

181. The expansion rollers and the bolster complete shall be set on Pier
III. The bottom chords shall then be put together and riveted up complete.
The expansion end shall then be adjusted so that the axis of the rollers will be
exactly vertical at a temperature of 70 degrees Fahrenheit. This adjustment
shall be made at a time when there has been no sun on the steel work for ten
continuous hours, and when there has been no sudden change of temperature.
The span shall be erected complete and the end rollers shall be examined
again, and if any error is found, shall be corrected, the correction being made
under the same conditions as to sunshine and sudden changes of temperature

69

as the original adjustment. Special care shall be taken with the rollers while
the span is being swung, and if by any accident they get out of place, the
span shall be wedged again and the rollers be readjusted.

182. The eye bars in the end panel of the top chord shall be stiffened so as
to resist compression by fitting planks between the bars and bolting the whole
together.

183. When the erection of the central span is completed, the two cantilever
arms shall be built out and the two intermediate spans: erected; thus com-
pleting the bridge.

184. All rivets shall be regular in shape with hemispherical heads con-
centric with the axis and absolutely tight. Tightening by calking ox recupping
will not be allowed.

185. All riveted joints which have to resist tension, this including all joints
in both chords of the central span and all joints in.the bottom chord of the
intermediate spans, shall be riveted by power, except in such special cases as
the engineer may authorize hand-driven rivets. This authority will never be
given for rivets in splices of web plates.

186. A power riveter, with air pump or with hydraulic pump and aceumu-
lator, will be furnished by the Bridge Company. The contractor will be
required to keep the same in repair and will not be relieved from any respon-
sibility in this connection, the Bridge Company only agreeing to bear the cost
of the machine.

187. No extra bills are to be rendered by the contractor, except for new
work not embraced in the contract. Charges for reaming holes, fitting bolts in
place of rivets and other small work of this class will not be allowed.

188. The setting of the wall plate castings, including the drilling of holes
in masonry for the anchor bolts, the packing of rust cement or lead under the
castings and all other work connected therewith, is to be done by, the
contractor,

189. The contractor will be responsible for any damages which the Bridge
Company may be held liable for in consequence of any of his work.

GEO. 'S. MORISON,

2 - Chief Engineer.
Jonuary 4th, 1890,
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MODIFICATIONS OF SPECIFICATIONS FOR SUPERSTRUC-
TURE OF BRIDGE " ACROSS THE MISSISSIPPT RIVER,
AT MEMPHIS, TENN. ACCEPTED, APRIL 22d, 1890,

STEETL,

10. Steel will be divided into three classes: first, High Grade Steel, which
shall be used in all the prineipal truss members; second, Medium Steel, which
shall be used in the floor system, laterals, portals, transverse bracing and the
lacing of the truss members; third, Soft Steel, which shall be used only for
rivets, and at the option of the contractor where wrought iron is permitted.

11."The bolsters which carry the large pin bearings on Piers I, IT and II1,
shall be of cast steel. ‘

12. In any case where it seems doubtful what quality of steel is required
High Grade Steel shall be used.

13. Steel shall be made by the open hearth process, but no steel shall be
made at works which have not been in successful operation for at least one
year.

14. All steel shall be made from uniform stock low in phosphorus, and the
manufacturer shall furnish reports of the analysis of every melt, certified by a
chemist satisfactory to the Chief Engineer.

15. In the finished product of acid open hearth steel the amount of phos-
phorus shall not average more than {§; of one per cent and never exceed
of one per cent.

1.
T0

16. In the finished product of basic open hearth steel the amount of phos-
phorus shall not ayerage more than $; of one per cent and never exceed 1
of one per cent: :

17. A sample bar three-quarters of an inch in diameter shall be rolled
from a four-inch ingot cast from every melt. The first laboratory test shall be
made on this sample bar in its natural state without annealing.

18. A second sample bar having a cross section of one square inch shall be
cut from the finished product of every melt. The second laboratory test shall

be made on this sample bar in its natural state without annealing.

APPENDEX “M.

SUPPLEMENTARY, SPECIFIACTIONS, MAY 6, 1890.

19.'In'the laboratory tests all observations as to elastic limit, ultimate
strength, elongation and reduction shall be made on a'length of eight inches.

20. A piece of each sample bar ‘whall be bent 180 degrees and closed up
against itself without showing any erack or flaw on the outside of the bent por-
tion.  Two successful tests out of a total ‘of three will be accepted as satis-
factory.

21. The first laboratory test shall meet the following requirements :

High Grade and

Medinm Steel. Soft Steel.
Minimum Ultimate Strength, pounds per square ineh. ........oo.ur.n. 65 000 57 000
Minimum Elastic Timit, pounds per square inch ... ... .00 .. ... 38000 32 000
Minimum Percentage of Elotigation in'S inches. . .oud. wie . i ivi i 20 28
Minimum Percentage of Reduction at Fracture. .. ... voveevusrsenenss 40 a0

22. The second laboratory test shall meet the following requirements :

High Grade Medium Soft

Steel. Steel. Steel.
Maximum Ultimate Strength, poundsper square inch: ... .. 78500 72 500 68 000
Minimum Ultimate Strength, pounds per square ineh.. -, ... 69 000 64 000 55 000
Minimum Elastic Limit, pounds per square inch............ 40 000 37 000 30 000
Minimum Percentage of Elongation in 8'inches... /.o, /000 18 22 28
Minimum Percentage of Reduction at Fracture.............. 38 44 50

25. If the ultimate strength comes within five hundred pounds of the
maximum or minimum limit, a second test will be made, and both tests will
be required to come within the limits.

24, Every melt which does not conform with these requirements shall be
rejected. Cases in which the fests are thought not to give fair representations
of the character of the material shall be referred to the Chief Engineer.

25. A full report of the laboratory tests shall be furnished, certified by an
inspector accepted by the Chief Engineer,

26. The broken and bent sﬁétﬁméus shall be preserved subject to the
orders of the Chief Engineer.

27. Three notices of the acceptance of each melt shall be mailed on the
day of such acceptance, stating the number of the accepted melt and quality of
steel. Two of these notices shall be sent to the Chief Engineer at his Chicago

and New York offices respectively and one to the Shop Inspector at the works.

28. Analyses shall be made by the manufacturer of every melt, showing
amount of phosphorus, carbon, silicon and 111'anganese, and certified copies of
these analyses'shall be furnished to the Mill Inspector, who will forward them
to the Chief Engineer. The phosphorus and carbon analyses shall always be
made. Analyses for silicon and manganese shall be made whenever called for
by the Tuspector. Copies of all analyses, whether made by request of the
Inspector or by the desire of the manufacturer, shall be furnished to the Chief
Engineer.

29. Weekly reports in full detail, including reports of chemical analyses,
shall be sent to the Chief Engineer at his Chicago office not later than the end
of the week succeeding the week in which such tests are made.

30. Three notices of the shipment of manufactured material, identifying
the melts and dimensions shall be mailed on the day after such shipments are
made, in the same manner as the notices of acceptance of material.

31. Every finished piece of steel shall be stamped on one side near the
middle of the bar and also on both ends of the bar, with a number identifying
the melt. 1f it is found impossible to stamp any particular piece on the ends,
the Inspector may authorize the two end stamps to be put on the surface, within
one-half inch of each end, the fact of the stamping being done in this way to
be specified distinctly on all notices and invoices ; tliis may be done, however,
by an agreed character.

32, The finished product shall be perfect in all parts and free from irregu-
larities and surface imperfections of all kinds.

33. The cross sections shall never differ more than two per cent. from the
ordered cross sections as shown by the dimensions on the plans.

34. All sheared edges' shall be planed off so that no rough or sheared
surface shall ever be left on the metal. :

35. Steel for pins shall be sound and entirely free from piping.” All pins
in the main trusses shall be annealed before they are turned and shall be
drilled through the axes.

GEO. 8. MORISON,
Chief Engineer.
May 6th, 1890.
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APPENDIX N.

SUPPLEMENTARY SPECIFICATIONS, JANUARY 1. 1891,

MODIFICATIONS OF SPECIFICATIONS FOR SUPERSTRUC-
TURE OF BRIDGE ACROSS THE MISSISSIPPI RIVER
AT MEMPHIS, TENN., ACCEPTED DECEMBER 29TH,
1890.
STEEL.

10. Steel will be divided into four elasses: first, High Grade Steel, which
shall be used in all the principal truss members except eye bars ; second, Eye-
bar Steé], which shall be used only in eye bars; third, Medium Steel, which
shall be used in' the floor system, laterals, portals, traverse braeing and the
lacing of the truss members ; fourth, Soft Steel, which shall be used only for
rivets, and at the option-of the ‘contractor where wronght iren is permitted.

11. The bolsters which carry the large pin bearings on Piers I, IT and III
shall be of cast steel.

12. In any case where it seems doubtful what gquality of steel is required,
High Grade Steel shall be used.

13. Steel shall be made by the open-hearth process, but no steel shall be
made at works which have not been in successful operation for at least one
year.

14. All steel shall be made from uniform stock low in phosphorus, and the
manufacturer shall furnish reports of the analysis of every melf, eertified by a
chemist satisfactory to the Chief Engineer.

15. In the finished product of acid open-hearth steel the amount of phos-
phorus shall not average more than 3 of one per cent. and never exceed 7 of
one per cent.

16. In the finished product of basic open-hearth steel the amount of phos-
phorus shall not average more than ;§; of one per cent. and never exceed
1% of one per cent.

17. A sample bar three-quarters of an inch in diameter shall be rolled
from a four-inch ingot cast from every melt. A laboratory test shall be made
on this sample bar in its natural state without annealing, but this test may be
made subsequent to the acceptance of the material and shall be for record
only.

18. A second sample bar having a cross section of one square inch shall
be cut from the finished product of every melt. The second laboratory test
shall be made on this sample bar in its natural state without annealing.

190 In ithe Taboratory tests all lobservations as to elastic limit, ultimate
strength, elongation and reduction shall be made on a length of eight inches.

20. A piece of each sample bar shall be bent 180 degrees and closed up
against itselt without showing any erack or flaw on the outside of the bent
portion. Two successful tests out of a total of three will be accepted as satis-
factory.

21. The first laboratory test shall meet the following requirements :

High Grade Eyve-Bar
and Medimm Steel. Soft Steel.

Minimum Ultimate Strength, pounds pérsquareinch.....0.0. . ... 65 000 57 000
Minimum Elastic Limit, pounds pér square- ineh . ovvvvveneane o b, 38 000 32 000
Minimum Pereentage of Elongation in 8inehes., dih.h «cos dubinee. in 20 28
Minimum Percentage of Reduction at Fracture. .. s« vecon o vees e 40 50

22. 'The second laboratory test shall meet the following requirements:
Y g req

High Grade Eye-bar Medium Soft
Steel. Steel. Steel. Steel,

Maximum Ultimate Strength, pounds per square inch. 78 500 75 000 2 500 G3 000
Minimum Ultimate Strength, pounds per square inch. 69 000 66 000 84 000 55 000

Minimum Elastic Limit, pounds per square inch...... 40 000 38 000 37 000 30 000
Minimum Percentage of Elongation in 8 inches. ...... 18 20 22 28
Minimum Percentage of Reduction at Fracture. .« ... 38 40 44 50

23, If the ultimate strength comes within five hundred pounds of the
maximum or minimum limit, a second test will be made, and both tests will be
required to come within the limits.

24: Tivery melt which does not conform with these requirements shall be
rejected. Cases in which the tests are thought not to give fair representations
of the charaeter of the material shall be referred to the Chief Engineer,

25. A full réport of the laboratory tests shall be furnished, certified by an
inspector accepted by the Chief Engineer.

26, The broken and bent specimens shall be preserved subject to the
orders of the Chief Engineer.

27. Notices shall be sent in duplicate to the Chief Engineer at his Chicago
office and to the Shop, Ingpector af the works.

28. Analyses shall be made by the manufacturer of every melt, showing
amount of phosphorus, carbon, silicon and manganese, and certified copies of
these analyses shall be furnished to-the Mill Inspector, who will forward them
to the Chief Engineer. The phosphorus and carbon analyses shall always be
made. Analyses for silicon and manganese shall be made whenever ¢alled for

by the Inspector. Copies of all analyses, whether made by request of the
Inspector or by the desire of the manufacturer, shall be furnished to the Chief
Engineer.

29. Duplicate reports in full detail, including reports of chemical analyses,
shall be sent to the Chief Engineer at his Chicago office, and also to the shop
Inspector at the works, not later than the day enswhich the accepted material
ig 'shipped.

30/ Two notices of shipment of manufactured material, identifying the
melts and dimensions, shall bs mailed on the day after such shipments are
made, one to- be sent to the Chief Engineer at his Chicago office, and one to
the Shop Inspector at the works.

81i; Every finished plate, bar or angle shall be stamped on one side near
the middle with a number identifying the melt, and this stamp shall be
surrounded by a heavy circle of white paint. Steel for pins shall have the
melt numbers stamped on the ends. Rivet and lacing steel and small pieces
for pin plates and stiffeners may be shipped in bundles securely wired together
with the melt number on a metal tag attached.

32. The finished product shall be perfect in all parts and free from irregu-
larities and surface imperfections of all kinds.

3. The cross sections shall never differ more than two per cent from the
ordered cross sections as shown by the dimensions on the plans.

34, All sheared edges shall be planed off so that no rough or sheared
surface shall ever be left on the metal.

35, Steel for pins more than four inches in. diameter shall be hammered
steel, and tests shall he made on this steel in accordance with the requirements
of Section 22. . In such tests an elongation‘of fifteen per cent. and a reduction
of area of thirty per cent., given in each of two test bars tested separately, will
be actepted as satisfactory, provided the character of the fracture is satis
factory. The bending test required in Section 20 shall be made on pin steel,
but pin steel will not. be rejected, provided the bar will bend around & cirele of
a diameter equal to twice the thickness of the bar without cracking. Steel for
pins shall be sound and entirely free from piping. All pins in the ‘main
trusses shall be annealed before they are turned and shall be drilled through
the axes.

GEO. 8. MORISON,

Chief Engineer,
January 1, 1891,
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THEHSTS OF STHEL EYE' BARS.

TESTS ON FULL-SIZE EYE BARS.
TRl TESTS ON SAMPLE BARS'FROM SAME MELTS.
DiMeNSIONS, INCHES. REsULTS OF MECHANICAL TESTS.
TGS SPAN. e AprEr TEST. Repuc- ELONGATION. ELASTIC Max. s | Repvc- | ELoNGA- | ELASTIC Max, PHos- annourruen g RensEDEe
NOMINAL, ACTUAL. TION OF L, Loan, PLACE OF Merr AFTER TION, TION, L, Loap, | pHORUS,
o o | Gl p P ; SCRIEARRA TR R TR A FRACTURE. Nearbis. (ORGINALin, e
AVIdEhe TI‘IQS“E. i é.e?og 1:(} L:r:ljgﬁl. e ll]e:;. : L ‘Ir‘ll’(l;scsk il i el el le()ls ill)fr Ls?f i]ifr r Inches. Inches. ;| Per cent. | Per cent. [fal:;" ]-Efr I;\éslg ?r Per cent.
é A 10 13 160.63 120 10.07 |- 1.50 8.00 1.14 39.6 20.2 16.8 | 35100 | 67 490 Body 6552 .9900 | .4992 | 47.5 A7.5 | 41580 | 78050 | .0R7 ' |Basicopen-hearth/Carnégie, Phipps & Co.| Union Bridge Co.
Flaw in back of eye, 2 = 10 13 158.07 120 10.16 1.46 e o's il s s SR GARELE 10.75 8.96 | 36030 | 65190 Head 6 552
B
High steel. e} g 10 12 358.93 324 9.9 | 1.7 7.86 1.32 39.7 26.6 8.2 | 37680 | 70160 Body 10747 | 1.9918 1| :4598 |1 '52.6 24.4 | 42650 | 75620 | .015 “er LD ¢t “ o € e “
10 12 361.23 812 9.98 | 1.956 7 i i 1.25 44.4 36.8 11.8 | 89700 | 65500 A 10:647| 9520 | /4957 | 47.9 28.8 | 40280 | 70280 | .062 e « “ o “ “ “ “
= S S { foctt Bt e
10 13 162.38 120 10.05 | 1.50 8.06 1.156 38.5 38.5 17.8 | 83140 | 65 060 Body 6552 .9500 | .4992 | 47.5 R7.5 | 41580 | 73 050 | .02T |Basicopen-hearth|Carnegie, Phipps & Co., Union Bridge Co.
6 1} 291.26 202 6.08 1.13 4.62 0.64 06.9 88.7 13.4 29 690 | 56 700 - 10830 | .9756 b330 | 45.4 28.1 40 490 | 69 700 .026 i (g ] X o s o “ o
6 1% 314.18 288 6.09 1.12 4.83 0.82 41.9 80.6 13.8 80 800 | 59 210 o 10 830
; 10 14% | 287.37 240 10707 | 118 8.07 1.25 40.0 32.56 13.5 | 32860 | 65600 4 09099 | 1.1590 | .6474 [ 44.5 20.0 | 43750 | 75000 | .021 L 0o 8 LT o s o “ “ “
= 10 118 | 284.28 240 9.92 | 1.95 7.97 1.47 39.4 86.8 15.3 | 81110 | 61060 i 5798 | 1.0140 | .5814 | 42.7 28.8 | '42'210) 69730 | .046 £ 5 G 6 o el e “ iz
- |
g’ 10 1 287.88 240 9.94 | 0.99 8.05 0.80 34.6 32.9 13.7 | 33990 | 63 220 i 10886 | .9868 | .4719 | 52.2 28.1 | 40280 | 63%20 | .02 {50 o (L 0 « | . o
Bar cut in two, reheaded, not reannealed. First half : stretched to full capac- 8 a8 ) . a0 = 9, o = “ 7 P ™ 4 & 5 o - o o : :
ity of machine, then planed to a section efuivalent to 16 sq, n, original. % z 10 2 f_ 222.88 96 10.&: 2.20 6.0!3 1.3, 32.6 13.0 18.5 | 29330 | 63 100 015014 | .9635 | .4983 | 48.3 28.8 { 38090 | 71800 | 017 ‘ i . «
Second half treated same as above. ] P (Y 2 ) | 202.48 96 10.05 | 2.18 5.75 1.63 41.4 14.6 15.2 | '28 660 | 63860 “ 015 014 ‘
| \ |
Piping in fracture. [T 1) 1% 464.03 420 10.12 1.86 9.99 1.80 4.5 10.4 2.5 31 970 | 53 860 i 015 090 | 1.0201 L6084 | 40.4 27.0 40 200 | 71 860 017 4 g2 WA “« “ “ “ " ‘t
Retest of above. Reheaded, not réannealed.” Broke in new head. Elonga- % } 10 1% 198 08 e AOAOGG Detirg 4 3.9 58 950 Head o015 090
tion is total for both tests. ‘ i o e P G | PO R R ¢ adll ke ;
Soft steel suspender. i 145 | 814.04 276 8 &2 e e 5.14 0.77 2.5 59.8 21.5 | 80270 | 5615600 Body 11 045 | 1.0180 49411 61.5 28.8 33 400 | 57 1%0 (014 $fo 4 g “ o “ Keystone ** ce
I'-"oreig-n substance in fracture. 10 28 E | 338.73 300 10.07 | 2.20 9.73 2.11 7.8 20.8 6.9 | 28080 | 55160 Body 11063 | 1.1220 | .6371 | 43.2 24.2.71 881320 | 70220 | 1.023 Bu.sicopeu—heﬂ.rthl‘C:lrnegie, Phipps & Co.| Union Bridge Co
Retestpf_a.hovg. Reheaded, not reannealed; planed to equivalent of 16sq. in. E 10 2.8 5 ______ geiliantoipat o 5 88 170 a7 5 18 .4 98 4] e s 62 590 iy 11 063 ‘ ge Co.
original area.
First half of bar cut in two; rebeaded, not reannealed. :‘j 10 143 l 251.58 204 10.03 [ 1.81 8.08 1.39 38.1 28.9 14.1 | 29670 | 62 140 b 015094 | 1.0200 | .4121 | 59.6 26.3 | 40200 | 71080 | .028 i Odlee “ « o a | “ ¢ &
Second half of above. & 10 118 +| 250.08 204 i CORLT ol B B s W (SR BRCR I Ik R DY ALY 6.7 2.8 29 270 | 49 340 Head 015 094 |
Above reheaded, not reannealed. E 10 143 s 194,88 Tk oo Bl el i e Sl o sk b ad sk i §.2 BB Lo e 53 930 £ 015 094
First half, = 10 1§ || 250.28 204 9.97 1 1.87 8.89 1.11 31.8 24.0 11.8 | 32 700 | 65 400 Body 015 093 | 1.0670 | .6374 | 40.3 25.0 | 39360 | 69360 | .041 L w“ . “ “ “ e t
Second half of above. One head buckled; rebored, and then test finished. 10 1§ §| 247.78 204 9400711 18T 8.15 1.07 86.3 23.0 11.8 31 290 | 64 510 e 015 093
Soft steel suspender, T 15 | 885.73 | 848 7.02| 1.81 | 6.16 | 0.92 | 48.4 | 78.8 | 2.5 | 25980 | 52010 L 8368 1.1700 | .5133 | 84.2 | 81.8 | 84190 | 58460 | .0B9 [liees e o « “ o« | Keystone'®
7 13 |985.78|. 348 | 7.01| 1.26 | 5.13 | 0.88 | 51.8 | 47.3 | 13.6 | 28410 | 54740 Body 6961 1.0170 | 5220 | 48.7 | 28.1 | 41400 | 67840 | 010" [Basicopen-liearth|Carnegie, Phipps & Co.| Union Bridge Co.
Fivst half. 10 1 { | 249.98 204 0.90 | 1.62 7.49 1.11 48.6 89.4 19.3 | 80 500 | 58 870 ! 404111 .9338 | .5672 | 40.3 25.0 | 40910 | %0860 | .014 el il “ “ “ o Z “
Second half. Spot of foreign matter in fracture. 10 1% y | 250.28 204 10.02 | 1.63 9.49 1.58 34l 19.86 9.6 | 20980 | 56950 i 40 411
Bar strained to 59.380 1bs. per sq. in., then planed to équivalent of 16 sq. in. E . 1 = = 9 o e = ¥ v . I OIvG - L * i o
original section. Area 1 foot from fracture, reduced 12 per cent. E 10 24 | 341.28 96 9.96 | 2.05 .52 1.91 10.3 11.8 12.8 | 88360 | 73 550 6868 | .9700 | .4792 | 51.6 25.5 | 40410 | 69900 | .068 “ re
Bar cut in two, first half. K 10 15 } 249.48 204 10.18 | 1.80 7.92 0.92 4.6 32.0 15,7 | 82 520 | 60,710 4 40435 .9504 | .5363 | 43.6 27.0 | 40400 | 70490 | .023 xi e & € “ o “ “ “
Second part of above. E 10 15 § | 249.58 204 10.13 | 1.80 Wiy 0.94 44.6 35.3 17.3 | 81900 | 59 470 . 40 435
=
5 10 13§ | 284,82 240 9.98 | 1.81 7.62 1.28 46.0 35.8 14.9 | 28000 | 58 720 4 018091 | 1.0000 | .5657 | 44.4 29.5 | 40000 | 66800 | .008 alid, & i o “ o e T
First part. 10 13§ 221.98 180 10.15 1.83 8.06 1.34 41.8 23.5 18.1 32 200 | 62 270 i | 40 409 9746 | 5574 | 49.8 21.3 ‘ 40 530 | 72 240 .056 i - " Wilie “ i 0 “ ‘
Second part. 10 138 31 221.98 180 B0 13 0 a8 Sl Sea bl s s el s s e 11.1 6.2 | 31910 | 58 050 Head 40 409 |
Retest of above, reheaded, not reannealed. 10 148) | 172.43 120 1018 | 181 8.43 1.38 36.6 15.7 1320 (| PP T e o Body 40 409
|
10 1 861.68 312 10.04 0.99 8.22 0.71 41.2 47.1 16.1 29 970 | 58 680 e 40 414 | 1.1720 6371 45.7 27.0 i 40 610 | 70 480 .060 ok i) & .4 L « [ ““ 0«




APPENDIX O —CONTINUED.

TESTS OF STEEL EYE "BARS.

TESTS ON FULL-SIZE EYE BARS.

DIMEKRSIONS, INCHES.

RESULTS OF MECHANICAL TEATS.

TESTS ON SAMPLE BARS FROM SAME MELTS.

REMAREKS, S T ORIGINAL. e Rimic 1 o ety s [ ! 19 Ammas. | oo | Broxaa | A e | g KIND OF STEEL. MADE BY FORGED BY
NoMiNaL. ACTUAL. TION OF | Loy, | Loan, PLACE OF MeLD !} JARTER TION, TION, L, LOAD, | PHORUS,
WL (Al =5 R T DD —-—“l' 3 AREA, | ____I___I- thes . ; FRACTURE. NumpeR, ‘ORIGINAL, TESTING, |
o o Yk | B | oo | i | Tt | . | ik | mureoms) oSl VEAGR, (nifse ol | Inches. | Tnches, | Per cont, | Per oent. | 100 | LB BO" | per cent
B ir 7 13 | 258.68 228 707 [t W (1 5.81 0.90 46.3 | 38,2 16.8 28 640 | 56 830 Body (711072 | 1.0200 | .5402 | 47.0 28.1 40790 | 68730 | .080 [Basic open-hearth|Carnegie, Phipps & Co.| Union Bridge Co
| = i
High ]SitEE:il. %fliel' test, bar eut in two, reheaded, not reannealed, test com- ].i & | 8 1% 478 .88 439 8.03 TR R et e VAL F B2)5 12.9 32 990 | 61 260 Not broken 10 770 | 1.0020 6013 40.0 98 1 40920 | 76150 1049 o & P ¥ o e o = %
sleted as below. o = & : . e B i | ‘
Firstl half above. Broke in unannealed end near heat line of new head. [ s 8 12 236.28 168 8.03 | 1.75 6.22 1.18 ,47.8 A1 3.8 |.venens | 54720 Body 10 770 | |
Second half. Broke like above. Area between fracture and new head || g | 8 12 940,98 180 803 1.%5 V.44 1.60 15.3 20.1 T o e ety “ 10 7’?0i
reduced 24.1 per cent, ) z | l
&
Aftorteits Baschbm b tolcaaad uo rearniibah wetosttdsag helamd & 8 Sl b T T U R R o T A i s 5.7 | 12.0 | 32380 | 62030 | Not broken | 10770
Fint e L g 1} | 2809|156 1} "8.00° “1ihe | 6.2 | 00| VLS| esl8 | 185 | | 68590 Body 10 770
f"-\‘(‘.O;Id gart of above. Broke in unannealed part of bar on heat line of new ; | = | 8 1% J 938 18 168 8.00 1.26 6.41 0.85 45.9 18.2 10.8 |.....x..| 58880 i 10 770
nead. el ‘
b i
‘ 8 138 | 264.63 216 T.9871 11.20 6.14 0.92 I 41.0 83.2 15.4 31980 63 870 £L 10 828 | 1.0100 4108 | 59.3 1.0 40 900 | 69 800 .0R4 e L tf 4¢ & (1) ' t i
E 8 25 | 338.58 300 8.03 2.82 6.54 | TN 39.8 84.6:1| 11.5 82 840 ‘ 62 400 ) 10 660 | 1.0620 . 5946 ‘ 44.0 28.1 41 710 | 71 000 .066 LIl o o4 L ke L e i
Soft stecl nasperiics | lo -7 19 |268.68 | 216 7.00 18 | 5.27 | 0.85 | 45.8 | 36.8 | 17.0 | 27870 | 53520 Body 20816 | 1.0560 | .4995 | 52.7 81,9, | 82480 | 58050 | 021 |Basicopen-hearth|Carnegie, Phipps & Co.| Pencoyd B. & C. Co.
« « Pull capacity of machine reached. el -8 25 |888.58| 200 | 0.00 2.8 |.......)einie 10.5 | 85.3 | 11.8 | 27730 | 54400 | Notbroken | 09257|1.0900 | .5416 | 50.3 | 295 | 39 9001 66 TBOi 5 TR A € “  « | Keystone Bridge Co.
o sk Tt Sant i & 9 13 )[206.58 | 168 | 9.09| .1.25 | 6.81 | 0.83 | 50.3 | 39.1' | 28.3 | 82590 | 57410 Body | 09405| .0734 | .4488 | 58.8 | 28.7 | 88110 60920 | .014 | ¢ « o« “ P e it 7
i Catig Gl | " B8 9 17 §|205.88| 168 | 9.09|°1.25 | 6.94 | 0.94 | 42.6 | 34.8| 20.7 | 32820 | 58440 . 09 405 1‘
| = - | |
Lower ]amlﬂx' 1113r'oke at back end of upset for screw, disclosing piece of | | g 6 13 | 409.08 348 B0 lss T B B e e 19.5 5.6 | 35430 | 60890 |In upset forscrew| 3055 | .830 .436 | 47.6 23.0 | 39760 | 74340 | .069 [Acid 4" 'Pencoyd 1. & 8. Co. |Pencoyd B, & ¢ Co
iron welded in. E Tk . . ; | 1 . 3 ; 8o,
Lower lateral. ke 6 1s | 41678 ae0- | 604 | 1as [i.ol.sge oo P16 | 6.0 | 80190 | 65220 | Bleevenut | 3827| .67 | 303 | 5497|2751 41670 | V1740 | 082 | . g 2 (e “ e
Py 7 ‘ E 4 31 422.18 [ 372 4.03 | 0.80 3.20 0.57 42.6 39.2 10.6 40 540 | 71 580 Body 3095 | 1.026 .436 58.5 31.3 39 280 | 66090 | .084 (G508 ‘ (L i « | " 5 “
o « i = 4 1 421.88 372 4,02 | 1.00 3.10 | 0.75 4.8 |51 | 12.1 | 39570 | 68 490 £ 8095]......44 IR T S SR e s 1 & £t 1 o ‘ “ a “
‘e i 4 13 423.08 372 4.04 | 1.13 3.08 | 0.79 46.8 ‘ 47.8 | 12.8 | 39720 | 69180 i [ SH0960 15 = St SRS b el S 5 e S | aF g e i e e i “ o
. 5 { | 8 112 279}? 240 8.11 1.%9 6.26 | 1.?r: 43.9 | “37.1 16.5 28 940 58 010 | Body 11150 | 1.114 .5960 | 46.5 | 23.0 40 480 | 66 880 , .030 lelSil‘.O en-hearth|Carnegie, Phipps & Co.| Uni idee O
Snel e s | b} 30088 | a0 | 81| 1 | 618 | 104 | 477 | 8.8:| 102 | 28660 | 58200 | o 11 150 ‘ ‘ i For B S ded VopEoigEe O
= | | |
Firet gt | AH 7 1 )|289.28 252 | 7.02.0,2:00 | 5.58 | 0.75 | 40.9 | 44.9 | 17.8 | 81380 | 59850 | o 11072 1.020 | .5402 | 47.0 | 28.1 | 40790 | 68730 | '.080 | ¢ e w e wovon adfridomosol. LI g
Second part. g i 521 1 §|249048| @52 | 7.00| 1.00 | 551 | 0l6y | 471.3 | 427 | 16.9 | ‘81470 | 59730 | ke 11 072 | I l ‘ |

The first four bars were entirely experimental and did not represent bars which it was intended to use

in the structure. They were generally of rather too high a steel, and the result of these tests led to the the steel.
adoption in the specifications of a special eye-bar steel, midway between the medium and high grade steel. as was to be expected, it broke in the new head.

Tests Nos. 5 and 6 were 6 inch bars which showed a weak steel below the requirements of the

7 inch bars being made of soft steel.

Tests 13 and 14 were hoth of the same bar.

The first test was unsatisfactory and showed a flaw in

The second test was a test of a stretched bar reheaded after stretching, and not reannealed ;

Test No. 16 showed a flaw, Test No. 17, of the same bar, when reheaded and planed down to a
specifications, and led to the substitution of 7 inch bars for 6 inch bars for all floor-beam suspenders, the reduced section, showed that the steel was excellent,

Test No. 18 was good. Tests Nos. 19 and 20 of the same bar broke in heads which had been forged
but not reannealed, the last having been forged on a stretched bar,

Test 26 falls a little below the requirements of the specifications, and this was explained by a slight
flaw at the fracture, the fracture taking place in the head.

Test 48 led to the rejection of the bars represented by it,
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Gro. 8. Morison, Esq.
Clief Iingineer K. C. & M. Ry. & Bridge Co.

DEaR Sik: The committee appointed to report on the results of the testing
of the Memphis Bridge on the 12th of May, 1892, submits the accompanying
tabulated statement of deflections observed in the different spans of the bridge,
under the several test loads applied :

The sign — indicates a downward deflection.

The sign - indicates an upward deflection. L

The statement gives the deflections for the north and south trusses of each
span, and algo movements eastward and westward of the north and south roller
bearings on' Pier IT, the other bearings being all fixed.

The testing was done with 18 locomotives weighing in the aggregate 1405.7
tons.

Load I was applied to the cantilever arm east of Pier I. It consisted of
four locomotives covering the entire length of cantilever and weighing 842 tons.

Load II was applied to the span between Piers I and II. It consisted
of 15 locomotives covering the entire distance between piers and weigh-
T RPN ST NS NETETRRRICORCISUERts. 15 e eern 2 ) \EEMIeaT | Bl Sy Sy 1190.3 tons.

Load Il1I was applied to the span between Piers IT and IIT and to the
cantilever arm east of Pier I. It consisted of 12 locomotives covering the
entive span-(LI-LIL) and. welghing b .- masies sl s oo v butvii-rses 944 tons ;
and of four locomotives covering the entire length of cantilever and weigh-
€00, « } DEDIT -7 320.3 tons.

Load IV was applied to the adjacent spans of span (II-I1I) and consisted
of nine locomotives from Pier IT eastward, weighing.............. 690.2 tons;
715.5 tons.
Load V was applied to the span between Piers III and IV, and consisted

and of nine locomotives from Pier III westward, weighing.........

of 11 locomotives covering the entire length of span and weighing. . ..825,2 tons.
Load VI consisted of 18 locomotives coupled together, weighing 1405.7 tons.
This train, moving. at a speed of 30 miles per hour, entered the bridge at

the west end and was stopped at the east end within a distance as short as

APPENDIX| P.

REPORT OF THESTING COMMITTEE.

practicable. The deflections under the rapidly moving load did not exceed the
maximum deflections under, static load. ;

Observations taken on the empty structure immediately after the test
showed that no permanent deflections had taken place.

The vibrations under the running test were as moderate as could be
expected, even from such massive spans.

The behavior of the entire structure under the different tests made was

altogether very satisfactory.
Respectfully submitted, .
ROBERT MOORE,
C. L. STROBEL,
G. BOUSCAREN,

The Committee.

LOCOMOTIVES USED IN TESTS.

Position in ) ; e
Hiein. Railroad. Number. Kind. Weight in Tons,

1 K.C,M.&B.R. R. 34 10" wheel 85.6
2 o 23 111 iy 856.5
3 = 35 101 85.5
4 iy 31 8 85.5
5 At 32 10, 5% 85.5
6 vE 30 103§ 85.5
7 K. C, Ft. 8. & M. R. R. 96 Switch 67.5
8 o 97 v 67.5
9 & 89 b1 67.5
10 + 28 & 67.5
1 I.C.R. R 1159 8 wheel 78.5
12 L.N.O.&T.R. IR. 55 10, 12 82.5
18 N.N. &M V.R. R 605 AL L 92.3
14 M. &C@.R. R. 198 R 1.0
15 T. M. Ry. 201 1068.88¢ 83.0
16 St, L., I. M. & 8. Ry. 455 ARG 4.0
17 L.R. &M R. R. 14 8 o 68.4
18 L. & N. R. R. 821 Switch 73.0
Talal.. FLEW, 1405.7

TABULATED STATEMENT OF RESULTS OF TESTS MADE ON THE
MEMPHIS BRIDGE, MAY 12, 1892.

DerLECcTIONS IN FEET.

| | it Load, |
3 8d Load, |4th Load, | _ 6th, Run-
| 1st Load, | 2d Load | g4y 4055 '690.2 tons.| Oth Load, ning Load,

Pornrs OBSERVED. | 842 tons, [1190.3 tons; 3903 ¢ |715_5 « |8256.2 tons. 1405, Titans

N.| —0.015 | & 0.025 | — 0.020 0.000 | — 0.010

Centre of cantil tes
re of cantilever span... 0| T <70 4-0.025 | — 0.020 | 0.000 | — 0.010

— 0.200
West end of 1st cantilever, }N. + 0.030 | — 0.200 | 4 0.030 | — 0.060 | + 0.020
spaniI=TD B0 . s 8. + 0.020 | — 0.200 | 4 0.020 | — 0.060 | 4+ 0.020

Centre of intermediate span E_N. + 0.010 | — 0.850 | 4 0.070 | — 0.270 0,000 | — 0.350
(e 5 WO N Sl e S.| 4+ 0.010 | — 0.880 | 4 0.050 | — 0.280 | — 0.020
East end of 2d cantilever, ) N. 0.000 | — 0.240 | 4+ 0.100 | 0.250 | — 0.040
EICCL T L ) O R g ) 8. 0.000 | — 0.240 | 4+ 0.100 | — 0.250 | — 0.040

CibtlsicE spaliTICEI TG N.| 0.000 | 4 0.090 | — 0.170 | 4 0.160 | 4- 0.080 | — 0.130
anize i gpan (T ELD) % S.| +10.000 4 0.090 | — 0.170 | 4 0.160 | 4 0.080
West end of cantilever, span | N. 0.000 | — 0.040 | 4 0.120 | — 0.270 | — 0.200

|68 B I 6 RN S SRR gl i 0.000 | — 0.050 | + 0.110 | — 0.270 | — 0.200 | — 0.240
Centre of intermediate span ) N.| — 0.010 | — 0.030 | + 0.090 | — 0.220 | — 0.210
' BB N Ve (RN P RO oL J 8. 0.000 | — 0.040 | 4 0.070 | — 0.270 | — 0.210

MoveEMENTS oF RoLLER BEARINGS, 1IN FEET,

PoixnTs OBRERVED. 1st Load. 2d Load. 3d Load. 4th Load. | 5th Load.

North rollers on Pier II......... 0.003 E. 0.025 W. 0.048 E. 0.039 W. 0.008 E.

pouth=V =t R SOty ot SRS 0.0038 E. 0.025 W. 0.047 E. 0.040 W. 0.010 W.
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