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PRELIMINARY NARRATIVE.,

The charter under which the Nebraska City Bridge was con-
structed was granted by an Act of Congress approved June 4th,
1872. At this time Nebraska City was considered an exceptionally
good point for crossing the Missouri River, the channel having
followed the Nebraska shore for many vears and the river being
Narrow.

The grant was made to the Nebraska City Bridge Company, a
corporation formed under the laws of the State of Nebraska, but it
contained an unusual provision, providing for its transfer to any
other corporation in the event of its not being used by the Nebraska
City Bridge Company. This charter is printed in Appendix B.

In 1872 a location was made by Gen. W. W. Wright, who was
Chief Engineer of the Leavenworth and Atchison bridges, and plans
were approved by the Secretary of War,

One hundred thousand dollars of ten per cent. bonds were voted
for a railroad and wagon bridge by Nebraska City. The bonds were
issued to trustees. Nothing further was done at that time. In 1873,
there being no bridge in course of construction, $90,000 of these
bonds were burned up in the presence of the Council. Mayor and
Trustees, the proceeds of the other ten thousand being used to pay

the expenses incurred.

THE NEBRASKA CITY BRIDGE.

The river was divided by an island known as Nebraska City Isl-
and and shown on all the old maps as part of the territory, subse-
quently the state, of Nebraska. The principal channel was on the
east side of the island, but a narrow channel was also open on the
west side ; the main channel followed the Towa shore, gradually cut-
ting its way into the bottom land on the east side of the river. As
the channel eut into the Towa shore, the river moved eastward and
the accretions formed as part of the island, which was thus greatly
enlarged.  The river continued narrow below the city, but the track
of the K. C., St. .J. & C. B. R. R., which in 1870 had been brought to
a point nearly opposite, was moved back in 1874 to the location on
which it had originally been builtin 1868, three years later was moved
back again, and in 1884 was moved a third time to its present location.
The continued tendency of the bend in the river to move down stream
showed that the narrow reach of the river would in a few years
entirely disappear.

In 1886 a sudden and important change took place, changing the
relative size of the channels east and west of the island, the main
river passing down the west side of the island, and leaving only a
secondary channel almost dry at low water east of the island. This
change of a single season restored the condition of the river to what
it had been thirty years before, with the exception, however, that the
island was east instead of west of the main channel. The very favor-
able conditions for bridging the river were restored, but it was evi-
dent that unless some artificial means were taken to prevent it, the
river would again go through the same manceuvres as before and
would cut away the island and sand bar west of where the channel
had recently been and resume its late position; and furthermore, that
as the material recently deposited was sand and silt, the change would
take place rapidly. If anything was to be done with the river it
must be done at once.

In the fall of 1886 I visited Nebraska City and on October 22nd,
1886, I placed Mr. Addison Connor there with instructions to make an
accurate survey of the river; Mr. Connor continued there till June

2nd, 1887.

As soon as the surveys were sufficiently advanced it became elear to
me that the proper method of handling the case was to close what re-
mained of the channel east of the island entirely by building a dike
across the same, and to extend this dike to within a thousand feet of
the Nebraska shore ; the bridge to be located about 1,500 feet below
the dike.  As the location of the bridge was determined in a consider-
able degree by the form of the bluffs on the west side of the river, the
position of the dike was determined by the location of the bridge,
rather than the location of the bridge by the position of the dike. [t
was evident that even if no bridge was to be built the dike would be-
come necessary if a transfer was to be maintained at this point.

About the first of February, 1887, I received authority from you to
begin the construction of the dike. The work was placed in the
hands of Mr, B. L. Crosby as Resident Engineer, Mr. Connor continu-
ing in immediate charge,

The line of railroad from Lincoln to Brownville by way of Nebraska
City being owned by the Nebraska Railway Company, one of your
proprietary corporations, it was thought best to have the bridge builf
by the Nebraska Railway Company. Through the assistance of Hon.
J. Sterling Morton, of Nebraska City, an assignment of the charter was
procured from the Nebraska City Bridge Company to the Nebraska
Railway Company.

On April 14th, 1887, I submitted the plans of the bridge to the
Hon. W. C. Endicott, Secretary of War, for approval. After some little
delay this approval was granted, the company being required, how-
ever, to raise the bridge two feet higher than had been intended, the
result being that the bridge is now 53.33 feet above the Standard Hich
Water as adopted by the Missouri River Commission. On June 27th,
1887, the contract required by the War Department was executed by
the Nebraska Railway Company. This contract is printed in Appen-
dix B.

Authority was given for the construction of the bridge immediately
upon the approval of the plans.  On the 6th of June Mr, B. L. Crosby
was instructed as Resident Engineer to make his headquarters at

Nebraska ('iI.\' and take l'||£ll'lu'l' of the work.
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.THE NEBRASKA CITY BRIDGE.

The Steamer John Bertram with a full outfit of pneumatic machin-
ery which had been used on the Rulo Bridge was sent to Nebraska
City and arrived July 24th.

The first material for the caissons was received August 7th and
the framing of the caisson for Pier I, begun August 13th, marks the
beginning of the construction of the Nebraska City Bridge.

On November 3d, 1887, the laying of the corner-stone was cele-
brated by the people of Nebraska City. The stone laid as a corner-
stone is the northeast corner of the fourth course in the abutment (Pier
IV). In this stone was placed a copper box containing various docu-
ments.

I was myself absent from the country from the middle of Novem-
ber, 1887, to the end of the following April. During my absence the
supervision of this work was handled by my partner, Mr. E. L. Cort-
hell, who acted as Associate Chief Engineer during the existence of
our partnership, from May, 1887, to April, 1889.

The work on the bridge went on continuously without interruption
till its completion. The last span was swung on June 8th, 1888, but
the East Approach and the tracks on the west side were not entirely
complete at that time. The first locomotive crossed the bridge July
27th, 1888, and the tracks were completed on both approaches so that
regular trains began using the bridge August 12th, 1888.

The actual time from framing of the first timber to the opening of
the bridge to general traffic was one day less than a year.

The completion of the bridge, together with other events, were
celebrated by the people of Nebraska City on the 30th day of August,
1888.

In the summer of 1890 it was determined to open the bridge to
highway traffic as well as to railroad traffic. The floor of the main
bridge was therefore planked, iron fences were put on the two sides
and a highway trestle approach built leading south from near the
west end of the East Approach trestle. The bridge was opened for
highway traftic June 15, 1891.

1]8

GENERAL DESCRIPTION.

The Nebraska City Bridge is a single-track railroad bridge. It
consists of two through spans each 400 feet between centers of end
pins, resting on two masonry piers and one masonry abutment, and of
one deck span 325 feet long at the east end, resting on one masonry
pier and one smaller pier formed of two iron cylinders supported on a
caisson. The bridge is 1132 47 long from center to center of end
pins.

Highway traffic is provided for by planking the railroad floor with
two thicknesses of plank and putting substantial iron fences on each
side. The highway traffic, therefore, uses the same roadway as the

railroad traffic and the bridge is closed to one class of traffic while the

other is crossing.  On the west side of the river the highway traffic
turns to the north on a graded approach immediately on leaving the
bridge; on the east side it turns to the south on a trestle built with a
five per cent. grade.

The East Approach extends from a connection with the tracks of K.
C., St. J.& C. B. R. R. on the east side of the river to the end
of the iron work, The West Approach is only 539 feet long from the
end of the abutment to a connection with the tracks of the Nebrask:
Railway in the cut west of the bridge.

During the construction of the bridge and the protection works, a
line was built by the K. C., St. J. & C. B. R. R. connecting its branch
to East Nebraska City with its main line 4.43 miles north of Nebraska
City Junction, thus forming a second line between Nebraska City
Junction and the new junction point named Morison on the time

tables. The loop-line is 2.296 miles longer than the direct line and
gives an approach to the Nebraska City Bridge from each direction, be-
sides connecting with the protection track leading to the dike above.
At the same time the location of the Nebraska Railway was changed
for a distance of about g mile east of the station, the new line being
carried over the Missouri Pacific Ry., thus avoiding an objectionable
grade crossing and connecting with the old line on the base of the
bluff about 3 000 feet below the bridge. The bridge approach connects
with the main line of the Nebraska Railway as thus reconstructed.

The north half of the K. G st GBI RIR! loop line is
built on a line parallel with and 1 500 feet distant from the axis
of the bridge. This tangent is continued southwesterly till it
reaches the dike, and then following the line of the dike, continues to
the bridge line ; the track from the connection point to the end of the
dike was built by the Nebraska Ry. as a part of the Nebraska City
Bridge work. The track on the embankment across the old channel
east of the island, which was built solid so as to prevent any flow of
water, was constructed by and belongs tothe K. C., St. J. & C. B. R. R.

During the construction of the bridge all levels were connected with
the benches established by the Missouri River Commission and re-
ferred to the St. Louis City Directrix, which is 412.71 feet above mean
tide at Biloxi, Miss.

After the bridge was turned over to the Operating Department the
track on the portion of the Kansas City, St. Joseph & Council Blufts
Railroad loop running north of the connection with the north branch
of the approach track was taken up. I regard this as a Very unwise
and dangerous proceeding, as it deprived the Railroad Company of its
means of repairing the dike, In the summer of 1891 the water broke
through the bank across the old east channel. Instructions were sub-
sequently given to repair this, though not until some months after it
had occurred. Tt is of the utmost importance that this track should
be maintained.
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SUBSTRUCTURE.

The substructure consists of one iron cylinder pier, two masonry
piers and one abutment. The iron cylinder pier at the east end is des-
ionated as Pier I; the two masonry piers are designated as Piers IT and
[1T and the abutment as Pier IV. Piers I, IT and III are founded on
pneumatic caissons of the following dimensions :

Caisson I~ 38feetlong, 18 feet wide and 12 feet high.
(A iecOn LI S i D SRE (e
Caissont 1 LITihA e RsEn R0 4 e = Sk e AR At s

The caisson of Pier I is surmounted by a crib work 45 feet high, of

rectangular section, built with a side batter of 1 in 24. The caisson for
Pier II is surmounted by a crib work 13 feet high and that of Pier III
with erib work 15 feet high, both of these cribs having the corners cut
off and being built with a side batter of 1 in 24. The caissons and erib
work are filled with concrete, that of Pier I being generally made with
Milwaukee cement; that of Piers IT and III with Portland cement.
The rock on which these piers rest is a limestone rock overlaid at Pier
I with about 20 inches of shale and five feet of clay, and at Pier III
with about 26 inches of shale. The remainder of the material through
which the piers were sunk was the fine sand which is the usual allu-
vial deposit of the Missourt River. The limestone was drilled into

and found to be 30 inches thick and to rest on clay or shale.

The caisson for Pier I was built on the sand-bar on the east side of

the bridge : the other two caissons were built on false work and lowered

bv lone screws to the bottom of the river.

The foundations were put in by the company’s own men under the
direction of the Resident Engineer. The masonry was built by con-
tract by the firm of T. Saulpaugh & Co.

A pile bridge was built 50 feet north of the bridge line extending
beyond Pier I1I to serve as a service bridge to handle material for the

substructure.
PIER I.

The excavation of the pit at the site of Pier I was begun Sept. 1st,
1887 ; the building of the caisson was begun Nov. 14th, 1887, and the
conerete filling of this caisson December 8th. Air pressure was put
on Dec. 9th. The first sections of iron cylinder were set up Dec. 23rd
and the caisson reached the rock at elevation 442.38, Jan. 2nd, 1888.
The sealing of the working chamber was begun Jan. 2nd at two p. M.,
and completed on the following day at 11:30 A. M. air pressure being
let off on the following morning. The pier was entirely completed
January 30th, 1838.

The cylinders which form the top of this pier are 8% feet in diame-

ter and 181 feet high. The shells are of % inch wrought iron plates and

extend seven feet below the top of the erib into the concrete. The
caps are of cast iron and the two cylinders are connected by a wrought
iron lattice frame. The wrought iron shells and the cast iron caps are
part of the piers of the old Omaha Bridge and were bought from the

Union Pacific Ry. Co. The cross frame is new.
PIER II.

The first piles were driven for the staging of this pier October 19,
1887. 'The cutting edge was set up December 21st and the caisson
lowered on the bottom Jan. 10th, reaching the bottom at elevation
493.1 in 8:5 feet of water. Air pressure was put on Jan. 11th; the erib
with its conerete filling was finished Jan. 24th and the laying of the
masonry begun Jan. 29th. The caisson reached the rock at elevation
442.86 Feb. 19th. The rock was cleaned and the sealing of the caisson
begun Feb. 20th ; the sealing was finished February 22d. The masonry
of this pier was finished May 2nd, 1888.

PIER III.

This was really the first foundation put in. The driving of the piles
for the staging was begun Oct. 3rd, 1887, the cutting edge set up Octo-
ber 11th and the erection of the timber begun October 14th. The cais-
son was lowered to the bottom Nov. 3rd, reaching the bottom at eleva-
tion 484.5 in 14.4 feet of water on Nov. 6th, when air pressure was put
on. The crib with its concrete filling was finished Nov. 12th and the
laying of masonry begun Nov. 14th. The caisson reached the rock
at elevation 442,91 Dec. 3rd and the sealing of the working chamber
was begun Dec. 4th and completed Dec. Tth, when air pressure was let
off. The masonry of this pier was finished Jan. 27th, 1888.

PIER IV.

The west abutment, designated in the records as Pier IV, is founded
at elevation 516.05 on a layer of limestone 1.78 feet thick, which
occurs in a formation of hard blue shale.

The foundations of the wing walls were stepped back on top of
thin layers of stone that occurred in the shale; the excavations were
leveled up with concrete on which the masonry was started.

The excavation of the pit for this abutment was begun September
2nd, 1887. The first stone was set Oct. 27th. The corner stone, at
the northeast corner of the fourth course, was laid with ceremonies
Nov. 3rd and the masonry of the abutment was completed December
26th.

The full details of the four piers are given on Plates 3 and 4. The
rate of progress in sinking is illustrated graphically on Plate
5. Full records of the progress in detail in sinking these foundations
were kept and are given in Appendix D. The detail cost is given in
Appendix E.
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Cost, ||

excluding
Freight
Charges.

Freight
Charges.

FOUNDATION PIER I. \

CATSS0ON—
Material

Tiahor; . e O T T e e S T I e e e

CoxcrETE FILLING—
MAtBrial z e e ok e et e v b N
Labor

CRriB—

CYLINDERS—
Material

BB 1T e et e S i R B i

CoNcreTE FILLING—

Material
LABOT. s it st ah o pia bt oiene s et e v e et

Curring ‘EDGE, AR LoCE; SHAFTS, BT e setarannss

SINKING—
{
Material svsiven itvanmm i s R e e e o

Diceing Pir AND RE-FILLING AROUND CYLINDERS & ..evvenn.-

WORK TRATN | SERVICE. o /areiolata; i s o le stk su sl e e s uies isuralatasldtess

FOUNDATION PIER IL

CATSSON—
Material

L O s et e e emd A ETeRt e s (e s oy R S e

FarLse WORE—
Meterinl oo et o s e N e T o i

CoxcreTE FILLING—
Material

CRIB—
Material
| e o

ConcreTE FILLING—
Material

$ 155039 |

1 525.87

1337.61 |
491.28

2 082.43
931.28

1525.16
1185.48 ||

971.12
431.19

[
<t
ST
=
=

(]
(va)
=F
ao

2 239.64 |

611.57 |
384453 |

894.74

461.43

987.84

3.00

138.90

| &1 828.73
i. 1 525.87
I
| 178235 |
i 491.98 |

| $3854.60

|
|
2 543.86 |
931.28 |

2 223.63

3475.14 |
2 513.00 |
1185.43

1
|| |
‘. 3 693.43

‘ e
974,12 !

431.19 f
e 1 £1 0531

393.90
[l 285.78

2 282.26

[ 1020.87
[ 384453

3 434.76
1 380.18

836.50
73.84

1 555.57
897.35

177.60

467.53

| 135418 |

532.57 532.57 ;
802.76 | 802.76 |
2060351 || 7150 || |
!':
| |
R769.71 || 877.20 || 8187.00 .
2 294.66 | 2294.66
| | —— 543166
‘ (
669.81 | 92.67 |  761.98
592.20 | 592.20

4 462.26 ‘
1330.18 |

773.84

2 023.10
897.85

-
=1

2 084.99

2 282.26

4 864.90
532.57

802.76

$23 819.28

is shown in detail in the

FOUNDATION PIER II.—Continued.

Currive Epce, AR Lock, Saart, Etc

SINKING—
Malerialsors ty il ey SR ) o
Labor o e e b e L

FOUNDATION PIER TIT.
Carsson—

Material

Labor,,

Favse Work—
Material

Labor

CoNCRETE FILLING—
Material ,
Labor,, .

CRriB—
Material

Labor

CoNCRETE FILLING—
Material ,

Currine EnGe, A1r Lock, Suart, Erc,

SINKING—
Material orie me e e
Labor

PIER IV. (A BUTMENT.)
ExcAvarion—
Material
Labor,

CONCRETE—
Material
Labor

| Cost, 5
!‘ Excluding Freight
| Freight || Charges.

| Charges.

$ 1932.48

725.68
5 835.47

|'$ 4036 |

441.39
\

823.16 |

—— |
24 460.87 || 262434 |
—_—— | [ —— —

2 788.90
2 741.29

T14.17
699.93

3 563.85
1142.04

1 055.38
773.90

199171
821.14

1 892.95

772.68
4 711.56

i
[ 446.81

a 935.95 |

201.5

o
<

539.91

32.02

2 960,94

| $72 899.87

$8 153.64

1167.07 |
5 835.47

823.16

3 235.71

2 741.29

809,53
699.93

——

4 499.30
1142.04

1 256.93

773.90 |

| 192497 |

1 158.50
4 711.56

1 509.46

5 641.34

2 030.83

$ 1972.84

131

2!.‘.

5 383.59

1924.97

0

| 5 870,06
120555 | | 1205.55
|
61.26 |
1.380.78 ‘
———— la2u
|
551.95 ‘
280.84 |
| 83279
; 2 974.83
862,22 | 862,92
\
! .

27 511.97
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A large part of the stone used for the masonry 1s limestone from Mankato, Minnesota; but the entire dimension work, wherever exposed

to frost, is of granite quarried near Morton, Minnesota. The granite begins at the following elevations in the several piers :

m L . ' . . .
[he specifications for the masonry are given in Appendix C,

Granite Masonry Laid............ AR L g @
Limestone ' e @
Granite L R o e R (@
Limestone  *¢ BN s e (@
Allowance for Courses thrown ONL—Granite ... .ooueveennes (@
Less amount received from sale of above, . ..... .ow'eoronn.
Limestone, - S e e SR 9 e s s S (@
HrelrhGicharges ornC rante B

1) 8 RN T T e R e e e DR R
Drain Tile for Weepers. s s onsssassanss
VAT MR S s
Wark T raln mervice So .t e S
Fortlandf (a1may { e ————— @

25.90
19.50

24,40 |

18,20

20.40

14.20

Piers.

1.
IT1.
LY

T08.6 en. yds,

621.4 ¢

Up-Stream Ends, |

478.54
480,56

525.50

Balance of Pier,

486.69
488.73
552.96

The cost of the masonry in detail is shown in the following table :

Pier II,

2157.91

1 336.65 |

1 837.58

864.08

716.2 cu. yds.

591.8 ¢

Prer II1.
$18 549.58 |
11 658.46

304.54 ‘
210.00

1 846.69
1 208.58

1 448.38
286.97
19.40

ABUTMENT, Pier

IV.

$30 208.04

........ 619.
154.34
110 e s
3 050,22
1 B68 428 I e s
........ 390 bbls,

$36635.96 | ........
R Ol e

359.4 en. yds.

1

$ 8769.36

11 265.80

948.44
1 870.12

8.21

$20 035.16

9,34

1 326.49

$24 189.55

2472

26,99

=
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- — ———— e e -— —
The cost of the four Piers was as follows
e —————— —— —_— 7-__;7__;7_|_7__T__'77__77__7__7__ -
: : - | ’I ‘ ‘| r‘&'uhip | il‘ Vertieal
Cost ExcLupiNg FreiGur. | FrEIGHT CHARGES. Cost INcLupiyG FrElGHT., |l Gross | Cost per o ‘.hunfk. Cost per || feet sunk | Cost per
| ‘ Volume. | Cubie ft, | "“:;‘H’:, “>< Cubic fr, || Pelow Vertical
| feet sunk hhi_I](?ﬁrd foot.
p VRO T s R e 3 : L L 1 PR el | ASIST e | ‘ ! - low water, |
— | T T e e e Ty | P L e
FOUNDATION PIER I. : l | || cu.ft, ets. |l cu. ft. P Cio feet,
’ T w 4 S 3 \ |
Caisson and Filling, including Cutting Edge, etc.| $7 144.69 ... ... ' ...... $ T15.80] ...... ‘| ,,,,,, ‘| $7: 860740/ SSRGS R I 8908 | 9577 I| ‘
Orib and Billingsres. i oo e 51704 B0/t | 144021 ...... | oo ‘ 178,057 I %0, i ‘ 95952 | 234 ‘
1 |
Uylinders and SR Llin e o e e s 11948 00E g e ey 141100 (S s I 2 Os-i.ﬂ‘.l‘ | | | I
= 7 i liz A 1 y | n [l
SIS ON S o e e b M3 ST 8 S e (RS R I 4”8‘}"0. ...... {5t | 4 HM,{)()l ............ AT | 88268 129 55.96 88.04
Digging Pit and Refilling around Cylinders....| 53257 ...... | ...... | ......| ... b s ‘| 532.57 . 88.
L= (= | I‘
VT e R T (Ve s e et s e g | B02."7 B h s It SRl e B [ e [ 802.76 |
-~ - | % e |
— %20 603.51 i — $2 T15.7 i ———| %23 319.28
FOUNDATION PIER II. (| | || | | ! |‘
Caisson and Filling, including False Work, etc.|| 13 013.80, ...... | ...... 168 R [ SRR (JL4-05 L1 2 RERe el TR i ‘ 19 940 | 72.97 I
Or{t And Il S, Oty ki e e oo, U 406326 ... | ... | edsa18l ...l | e T 75 e SRRERT IR | 14816 | 3178 |
s 3w s ll @ &R B | 2¢ | ~ Oano E |
Sinking: Caisson S sonddin Sitvomne f 8005 & ok 6 "“I'LJE ............ [ 441: 80 sgaornt ¢ i e | (1002, 04 (e o b Serl e e ‘ [ m1 639 0.8 5478 |197.83
W Or T AT IR ey iCE T DU NS SR SR8 GHl e e ) [ s | eemee ‘ Sﬂii.lli‘ | | B
———— 24460.87 | 2 624.34 Il—_‘i 27 085.21| ‘ | . '
FOUNDATION PIER III. | | Il | ‘ I ‘
Q E10 | = 17 Ao A | [
Caisson and Filling, including False Work, ete.|| 18542.63 ...... | ...... . 2L 10T 4 I I (15 052.77) _..... PR |J 19940 | 75.49 i .
Cribrand Filling i vt s e i e o i Py irat I 64211 IEENab AN [L48 el ] [ 6883.50 ... ... ‘ ...... | 16932 | 31.8 ! |
Sinking Calsson......«v«s» NS T e e LI oM e R R (T H 98082 s | e ‘ 5 870.06| ...... [R I | 71 624 | ga | 5473 3' 107.95
WOrk/ITain SErVICE; seie e s dvty st o re 1200, DOl SR k@ S Sl s SO LROP B ol S ol el imiadey) [ 1205.55 ‘ | i ; i
| | | |
94 874.55 2 637.42 et R ; | [
| | | 1 |
FOUNDATION PIER IV. (Abutment.) ‘ ‘ ' | } T
Excavation and Conerete..........ooveunvnss. 2 008 DI SERIN = S L7611 1L RN Pt I 2 274.83 i ; ‘ ‘
Backfilling with Cinders..........ccovivieenn. 802.22 ..o | .l | RO J 562.22 . ' i
| 9 060,04 —_— 176.11 — 3 137,05/ |
| |
nrg Q )~ - ~a a4l | |5 | ;

ToTAL: COST OF FOUNDATIONS. . < s »xssiassssinsssssnss e S $72899.87 ...... $ 8153.64) [ $81058.51 | w ;| Mean Mean
( 1 . \ | 10.2 | 104.37
| | ‘ | |
| Il | |

g 0o | 3 858.0 I e I
MASONEY, PRt L] i s o s s s e & e s BB (T ] [[eeees 3 868.04] ...... || ...... [ 87 561.85/ | '
M ASONEY, PIRRY LIy et et a e te il s 83 208,77  ...... [t 3837.10) ...... ‘| ...... | 36 635.96 | i ' .
Masoxry, Pier IV. (Abuiment).......... N e LIl AT A T ‘- ...... 304208 ...... N ...... | 24189.55| | ‘
TOTAL 03T OF MASONRY wisvusansssssrsanvinnisses ‘ ............ S48, OB e s 10 237,91 ‘ ------ i s 98 386.86 | f
T T 1 ST : '
GRARD ToTAY  OF HOUR EIERS: S s v esedns sa el [ $161; 048, B2 B e s 18 -5511.-10' ...... i $179 440,87 ‘
1 . 1

The amount of masonry and concrete in the

several Piers and the amount of cement used

18 given in the

1 i Cement, Bbls,
[ Masonry Concrete | _ Total Total
| Cu. Yards. | Cu. yards. | Cu. yards. || | Cement,
(| Masonry. (‘”HL'T'NL'.i Bbls,
Pler Tt ovaiial o amnls 943.29 943.20 |l | 2050 5080
Pler ] L S 1 330.00 931,29 2261.29 I 661 | 1585 | o 246
e L e ke s n s 1 308.00 960.39 2 208,89 | 521 1 808 ‘ 9 394
Pier IV (Abutment). ... .. 978.40 62.02 104042 | 390 | 108 498
Total M mease iy | 361640 | 2 806.99 6 518,89 1572 5546 7| _?1_1_8“
I |

in”('l\\‘ing table :

Of the cement used 1650 bbls, in

Pier I were Milwaukee cement,

All the other was P

ortland cement,




THE NEBRASKA CITY BRIDGE. 9

The weights of iron and steel in the through spans are as follows : Bridge, in the fall of 1890, The plans of this highway floor are given

: oo : _ caEe e i e LT L AW ETIN on Plate 20.
IV. | ‘

| Two spans, | Average of two spans. The total cost of the HlllJL‘l'Ht ructure 1s :_"i\'{‘ll in the f()“(l\\'i]]g til]lll,'Z

| 15 1bs. [l
1
~ STV QTS i, i ‘Hmol ........................................ 2 167 680 1 083 840 ‘ THROUGH SPANS.
4 = X TTD Y | |
bUI Dllb l R [ CT [.J I\]L {Wroughtiron, Sor el i ad o L oyoks pone e 0 11 370 5 865 \ Iron, Steel and Ornamental Work. ......... $97 676.21 ;
Oasbiiron .=t s e e it she ol it e e o 42 550 | 21275 | Freight Charges on same from Chicago. .. . . 3 048 26 :
‘ PSSy [ R Lomeen ] e 14100 124
B Tl e T .| 2221600 1 110 80O S ; | #
. : ; . \ X e e o J 0 777‘;”7 Ir,rﬂllon ................................. 20 359.66 }
[he superstructure consists of two through spans and one deck enmnl el ROrlags, v VR ' | 12,99
. : : r . v e ? : . Treic] e \ ‘
gspan. Bach through span is 400 feet lone between pantars ~f ['he weights of iron and steel in the deck span are as follows: Freight on above............covinnn, ' 1.83
! o ng between centers of end s
; Sy ; - | £121 098.94
ins. and 50 ep. divide RTOAR i ol boe o 4 DECK SPAN. - b
pins, and 50 ft. deep, divided into 15 panels of 26 ft. 8 in. each, the SR s 740 346 1bs. : - | 1
t s being placed 22 feet betweer t T Wrought i Iron and{Steal st 130 Cs Lot . 33907.60 | ;
“usses be aced 22 fee tween centers L lrdE ey e ST rought iron...... g
I'USSC £1 . > een centers. The deck span 1s 325 ' w"_-" AL ITON, e s e wei's s SRistetle MOt 2iale e Gl TRy S K W A e 1936 - Freight charges on same from Chicago...... ‘ 994,15 | |
ft. long and 37 ft. deep, divided into 13 panels of 25 ft. each, the Pl R S U e e o I e T
: Lt F , Frection | :
L T e O T De T Aoy pA A Ml Y (VPP S St U et D ol B e o TBOARBI T L T A e e i Rt et : 7040.54
frusses l)(,l]l_‘_‘ l)l‘lu d 20 ft. between cente I's, I'A.\']NIHHIUH is [ll'“\'ltll'd on b Cement, iron borings, ete........ocoue..... 6.50 |
» L e P \/ r i . - . Trotohi e g
Piers I, IT and IV. T'he specifications under which the superstructure was manufac- f"“'}-'” R s P T 01
" S e IR R s e . . 2 . . . = {OTK- LTI SETVIce, o e | g
The entire superstructure, except a few small details, is of stecl. tured are given in Appendix I, 20,95 11 996.93
The trusses are pr 't 3 ATTYV ¢ 1o > 1Y ¥ . RaiLroap Froor. [ AT
The trusses are proportioned to carry a moving load of 3000 Ibs. The dates on which the several trusses were erected are shown in e e I !
- : : i N : o : . ; M e L e | | 4 403.09
per lin. foot, but in caleulating the effects of a moving load, the por- the following table : Hreightih o oo nde st abaloe i amot g gl ? 216.36
tion of any strain in excess of that which would have hee ; o Laborsesdrt ot o St . ‘ 91.29
; 1aVE een [H(Hlllltil o MO e s e e e e i e e a6 e e e 1 621.22
= g oad of equal amo asTnln . e ST, | | - Work-train service............. e 16.00 |
by a uniform load dqual amount was taken on a basis of 5000 1bs. | First iron placed.| Span swung. T 6 256.67
per foot. The top lateral system is proportioned to resist a wind pres- i S, = ; HIBERAT RIQok: |
s e : > Material G L 56037
sure of 300 1bs. per lin. foot and the I,““”“] lateral system 500 lbs | Deck span [ LT S L e e June 4th, 1888. | June 8th, 1888. | 1\‘111I-1111] .................... 5 603.72 ‘
e m . : : East Through span  II-IIT................ May 22d, 1888. | May 25th, 1888. SRS s RS AR Sn e SRS L ‘ 184,88
5% ot. The strains are given on Plates 13 : ( : R e ; - 5
per lin. foot given on Plates 13 and 19. | West Through span III=IV.................... Feb, 15th, 1888. Feb. 19th, 1888, | LA s ss e iRt ‘ A2 0 438.9
The floor system was designed for an uniform load of 6000 Ibs. per : — e : = — D TRITNG
lin. foot. : . ; : Material. . ... £ s s e ' 847.68
i 3 o8 eyt The timber floor, which was designed to carry a railroad track only, Sheanb o e, CRE pras i Ko . o
The compression strain in the top chord is limited to 14000 1bs y - : . . o oS atiauesti gt an by ity g et o3 A
el of bal Tioren ' : N was put on by the company’s men, working under the direction of the 7Y T etk Sy Spiiies B ol S50 PRI . 3 633.32
yer square inch of balanced section. . . ‘ g : ' —
l - 38 : heo. A Resident Engineer, The painting was done in the same way. Syl onnt, | 440408
The tensile strain in the bottom chord is limited to 13000 Ibs. PEALLSURSRETRUCIURE. 6o ies sakis sai $183 305.57

The timber floor was subsequently altered to a highway floor under ; .

yer square ineh and that in the web members is wh y ! : ] : : -
per sq § 18 somewhat lower. the direction of Mr. E. P. Butts, then Resident Engineer, Burlington
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THE NEBRASKA CITY BRIDGE.

V.
APPROACHES.

The East Approach is 5 587 feet long from the connection with the
K. C., St. J. & C. B. R. R. loop line to the east end of the il'(Im “'“T‘k'
This approach includes a Y track 1 687 feet long, also ('llll]]l'(‘t]l-]j_';_\\’]ﬁ]]
the loop line, so that the total fl*nj__';lh of track in the :lp'[n‘u:l(_'h 1S T ‘,._)p_L
feet. The 3 000 feet next to the bridge was built originally as a tim-
ber trestle, the east 1 000 feet of which was built of cottonwood with

pine stringers and pine ties, and the remainder entirely of pine. On

] “the bridee, ear as hauled i he west side of
the completion of the bridge, earth was hauled from t

the river, the cottonwood trestle filled entirely and the pine trestle

filled to average elevation 513, this being about eight feet above the
average : .

averace eround level, The graded embankment was widened at the

< < b o . &

same time, ‘ ‘
The amount of earth in the East Approach is as follows :

. ) ‘k 2 = * 5 § g
BOrTO e Ol CashiR1C G TN S s R s 33 648 cubic yds,
et 3 7 OAR 1 113
Steam shovel work hauled from cut... 17 246
v . 5] c, 1
Team work hauled from cut........ L (X1
Total et v it D Tl At S H B S 4

hovel i rork were hauled across the
Both the steam shovel and team work

bridee with trains. the shovel and teams being used only to load the

cars.

The West Approach is 539 feet long and is entirely in a cut, the
total amount of material excavated on this approach being 15 472
vards,

The contract for grading the East Approach was let to Andrew Sher-
idan, of St. Joseph, Mo.

The earth carried across the bridge was taken from the cut on the
revised line of the Nebraska Railway, the cut being enlarged for this
purpose. The steam shovel work was done under contract by Dorwin
& Lundquist.  The team work was done by Andrew Sheridan,

VAL
PROTECTION WORK.

The protection work, which would more properly be called rectifi-
cation work, consists of a dike on the east side of the river, this dike
being the western end of an embankment extending across the sand-
bar and across the old channel between the island and the Towa shore.
The embankment and track was built by the Kansas City, St. Joseph
and Council Bluffs Railroad as a part of its loop line, and its cost does
not appear as a portion of the cost of the Nebraska City Bridge, This
embankment, as well as the finished portion of the dike, were finished
at elevation 510, or about one foot higher than the high-water of 1881
at the Nebraska City government gauge.

M A 147 * 1 1 -

['he position of the dike is shown on Plate 1. The foundation of
this dike was a woven willow mattress 125 feet wide of which 100 feet
is outside of track center and 25 feet inside,

The mattress was woven
1 position on the sand-bar,

wired around the selvage edges, and loaded
with rubble stone, When built no portion of it reached the water.
After the foundation mattress had been woven and weighted the track
e edge and brought up to grade with
the completion of the
cut into the bank and Jet the
the work was reinforeed b

was laid 25 feet from the insid

rubble s s A fter :
le stone.  After mattress work the river

mattress down : as this cutting continued
y throwing in riprap, the mattress serving as
ap protection, -

There were used in this dike 1
and 4 790 tons of rock,

a foundation for this ripr
850 cords of brush, 2 283 1bs. of wire

In the subsequent ripraping, after the completion of the dike
and when the river had cut b

ack, ever
There were used 1

ything was put in from trains,
DIEE B=4 VAT rARls O SO0 L » 5 1R5K
R o 615 tons of rock, 2 386 cords of brush and 5 155 lbs,
of wire,
m . - = -~ D -
Che total cost of the dike work was $54 180,91

“HS » coOnt afq X 3 .
In 1889 the continuation of the protection work was taken in hand

by 1]‘11- .l'nitud States Government under the management of the Mis-
Hf-)lll‘] River Commission and extended from the (Jndl.of the dike for a
distance of about 4 000 feet up stream along the east shore.

7 'l_‘h(-' work of the Government should not be allowed to relieve the
()]H‘l‘:lhh"._'“ Department from the maintenance of the dike and the em-
bankment across the old east channel
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VII. The item of freight includes freight on the C. B. & Q. system only.
In comparing the cost of this bridge with that of other structures, the
COST cost without freight forms the most correct basis for comparison.

This table may be condensed into the following :

The cost of the bridge is shown in the following table : S s A N ; el [ ’ = R = oy b
Cost exclusive | Freight Freloht 4
— = == —_— T el e sm o el e = = —— of | Cll‘\l‘;L'S- l“l? ,
TP i LTS =7 e TR o, A R 2 | Freight Charges. | e | Charges.
Cost, exclusive of Freight Charges. ] Freight Charges. Cost, including Freight Charges. Tekd us ety U ) TR e S kS Sl S
| | BT e
T ST\ =¥ ‘ s ; . PrET A St S TLHS LT GLTL T c SR R S $161 048.82 | $18391.55 $179 440.31
Foundation Pier I..........c.oooooiiiii il $ 20 603.51 | g2 | $23 319.28 j Superstrocinre e S 178 896.10 4 409.47 183 806.57
Foundation Pler IL..............oooooiiiiii.. ... 24 460.87 ‘ 2624.3¢ | 27 085.21 | Total Bridge Proper................. | 83004402 | 2280102 362 745.94
RoandatioretBier LS. et s e 24 874.55 2 637.42 | 27 511.99 |
Fonndalion Bier LV a e s e [ 2960.94 _ | 176.11 3137.05 | Approaches. . . .. e A i e el 93 639.38 3 561.24 ‘ 97 200.62
. | | | [ Gl 20 999 33 14 058.58 54 180.91
[TotaliFoundationsimiie B e o 2~ Q00 87 | & Q158 281 053.51 P e S iy 1 0 e e | 39 2223 958. ,
' AL | e e Tools, Service Tracks, etc. ............... L 2762019 571.80 28 191.49
e Dot 2 e | | | =T | | o (DD D
Masonry Pfu L e et ot cime e o g i e R 33 702,71 | 3 858.64 1 | 87561.85 | { D o TNeeTIng Cto T R | 33 (39.33 33 033.33
M asonIY PT“ “I, """"""""""""""""""""""" 33 208.77 | | 8337.19 | | 86 635.96 ‘ Land Damages, Preliminary Expenses and
T AT LS e S e e e e L e S 21 147.47 3 042.08 2418955 | . (BRI o T e e e s 7 438.58 7 488.58
T OeA L MASONTYS S fors s ot F O i i TR | 83148.95 |10 237.91 | 98 386.86 | ToERL Clost £ 28a. Eee SR S $540 808.73 |  $41892.14 $582 790.87
1R LSO St lein i e s e e e S e L e $161 048.82 ‘ $15 391.55 | *179 440.87 et e e i il I Yol —_———————————
| | | |
5 Thevr | | | |
RO T S A e e s s o L 118 048.85 | 3050.00 | 121 098.94 |
Dotk AN e e e s e L e e 41 001.87 | 995.06 ‘ 41 996.93 | |
TSV ) e i e e e T e e 6 040.31 | 9216.3 | 6 256.67 | |
IEHWAY B IOOL e e e e & parala sl o i s s o s e e | 3¢ rd | € 2 A=Q O v - ) ; . e 1 . =1 o
El‘fh‘.‘ AR AR R | 1888 | i 945895 ‘ The cost of the highway accommodations is included in the above.
PRI AR T e e e O e 4 481.00 g | 4 494.08 g = v
1 1&! e 0n It was as follows :
Total Superstruchreiee TRel fey ot S oy e Dl 178 896,10 | | 4409.47 | ‘ 183 805.57
East Railroad Approach, Grading...............covrneen.. 33 346.35 : | 9331635 | ' e the i el e SR S 4 _l___._._.. -
East Railroad Approach, Trestle....................... ..., 36 058.11 | 2 956.65 | | 29 014.76 By Coxfum&m | Freight C"stin'[.'.].‘i'.i:}lﬁhng
EashHIghaY. POCDRST bl | S Rl A 2238 58.58 | 8 683.81 | ! Freight Charges. | Charges. Charges.
West Railroad Approach, Grading......... ......... R U 3 403.83 | i | 8 403.83 | S e a e i a g - —
P R AN TR e A e 203.66 | ‘ . el T e | : - S
;:“ ; o d‘“ il Ogd"’r’ : : i | 208.06 Highway FIooTy s o o o e s ] $£9 324.07 $134.88 $9 458.95
Pernanent TTACK . c v isssssnsassonansnsnsssnsrinmssses e 2 002.20 | 5 | 2 548.92 ! < g e q paQs
: | | 546.01 : 12 548.21 : East Highway Approach.............000. ‘ 8 625.23 58.58 8 683.81
T roaches < | I8 ] B¢ - ) - ano pe
Y LR T AT e el S e i | | 93 639.38 ; 3 561.24 97 200.62 West Highway Approach................ | (12 64 I | SR ) 203.66
T e e e A e L R N e L ' 30 299,83 | | 14 958.58 | 54 180,91 |
O T e S et et it § 846.19 106.00 | 895219 | | TG ] et L e A S ‘ $18 152,96 $193.46 $18 346.42
e 4 B Y0 b A o o P it M P e G | 18 757.29 | 437.88 i 14 195.17 | yE: e SR SR _ =it s e o et
L8 TR TS o e o e R O S S e s e 2 098.87 27.42 | 2 126.29 !
AV T LI i i e e e e (e e e T 2 917.84 | j 29017.84 | }
| TR et
| \
27620.19 571.30 | ‘ 28 191.49
Ensineering SAIATIES. oh soi s Shudads st dlnie vy s waals ans I 29 802.91 i | 29 802.91 | ‘
Engineering and Office Expenses..........cooiiiiiiiiia, ‘ 3 230.42 | 3 9230.42
E —_— | | |
ot sl I e T S e e s e s il alees [ | 33033.33 | | : i 33 033.53
Tand DRMBTea s e s utl e ssis o s S s e 5 156,77 , ' 1136.77 |
Preliminary Expenses and Charter...............ocoaoni o0, 6 301.81 | | 6 301.81
| | _—
. ‘ | |
i j | 7438.58 ; 7 438.58
VA e & T | |
DG (T oo e P O O D M et e | $540 898.73 | .‘ 11892.14 | | 2582 790.87
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LIST OF ENGINEERS, EMPLOYEES AND CONTRACTORS.

o Mty Pl e = CONTRACTORS.
ENGINEERS AND COMPANY'S EMPLOY EES.
e NATURE OF WORK.
NAME AND OCCUPATION. AIX OB SERYICK, i & C Masonry
% Fa m ) LP 1G ¥ Oeconemsbosses senosasssnnsessaedlf g
Grorer S. Morson, Chief Engineer. I. SavLravei ¢ i ;
B G R T A T e s Toatoca e fons im ... Foreman of Masons.
E. L. Corrnrrr, Associate Chief Engineer. (0}, N\ NS AT i S e S B e O S Ao Foreman of Stonecutters.
B. L. Crosey, Resident Engineer s st S L 0 IFeb. 7, 1887, to Oct. 31, 1889 UNIONE BRIDGE L GO irlas s e e e s alsre s Vatoharalataiats Superstructure.
Appison Connor, Assistant Ef ginear ottty F'eb, 1, 1887, to June 2, 1887 Erection
) i } Jod 3 Baiaasisossssasisssassessonsssnisenssans v 3 pe
Epwix Duryga, it e e S May 1, 1887, to June 16, 1887 Lk 1 Superintendent
M. A. -“'TAI.I_)U_. 13 SEAP R R June H:, 1837, to Oct. 23, 1888 RO RGE D U0 AT e e e o o S ate e aa o sl o o tara s ouy ‘
W. S. Macooxarn, « & e < ieinietuatutn Nov. 1, 1888, to Feb. 25, 1889 ANDREWE SHERIDAN sale e tiats s s s P Earthwork, Riprf)mp, Stone
L. V. Ricr, ¢ e v Oct. 19, 1887, to July 6, 1889 and Mattress Brush.
A. J. Himes, 1 R e June 24, 1887, to July 9, 1888 Earthwork
3 B R = r " kO R TR T 0 oA s ot o s s s e s Sl K ¢
Gro. R. Frrrarr, Rodman............coouon... July 1, 1887, to Nov. 6, 1888 PREA O AR
H. B. ErLerr, Rodman and Inspector st et e Nov. 22, 1887, to April 9, 1889 R A Lo L A T T e M attress Brush®
J = DAMENDRENEATE O lor]c St S July 25, 1887, to Oct. 31, 1889
R. F. Traver, Timekeeper.. ... ................ Ang. 13, 1887, to May 15, 1888
F. H. Crarrs, Inspector at Quarries. . ... ........ Sept. 1, 1887, to Nov. 4, 1887
H. W. Pargnursr, R S e o s Nov. 1, 1887, to Dee. 10, 1887
Z. W, Cralg, 5 iy A T S Dec. 10, 1887, to May 31, 1888
Pavr. Wicris, Inspector of Superstructure.... ....Sept. 20, 1887, to June 1, 1888
R. W. Hicorern, AETRR Rl Sept. 22, 1887, to July 3, 1888
R. Mobsgskr, gt AT D oo et Nov. 26, 1887, to May 8, 1888
W. A. NEerTLETON, * s el i Jan. 15, 1888, to June 5, 1888

P. H. Avrwarn, Foreman of Pressure Work . . . -Sept. 1, 1887, to Feb. 23, 1888
JHARLES ConNor, Master Mechanic.. . ... ... .. .. July 24, 1887, to July 31, 1888
J. E. Grirriy, Foreman of Carpenters........... Aug. 9, 1887, to July 31, 1888
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ACT OF CONGRESS AUTHORIZING CONSTRUCTION OF NEBRASKA OITY BRIDGE AND CONTRACT WITH WAR DEPARTMENT.

N

ACT OF CONGRESS.

B S o . gy )
Ax Aor AUTHORIZING THE CONSTRUOTION OF A BRIDGE ACROSS THE Missourr RiveEr

:
e AT Tanry - ey NEBRASKA.
OPPOSITE TO OR WITHIN THE CORPORATE LIMITS OF NEBRASKA Crry, NEBRASKA

Be it enacted by the Senate and House of Iepresentatives of the (j"}m'éed Sd(ff‘es
of America in Congress assembled, That it shall be lawful for the l\\f};las}f (/lt';
Bridge Company, a corporation having au thority IFl'O]l: the State of. 71 & Jl«1>:~\EL T}u
from the State of Towa, to build a railroad, transit, (’.1[](1 Wag:jm bridge .am o'ss t.]l()
Missouri River, opposite to or in the immediate vicinity of Nebraska Cl‘f‘)', m]C 112
county of Otoe, and State of Nebraska; and that when eonstmc‘r‘ed, all tm.l?sloi. _]a"
1'aih'u(;u_1.= terminating at the Missouri River at or'near the Iocntllon of saic }?]; {ic
chall be allowed to cross said bridge, for a reasonable compensation, to be 1m](] cj
the owners thereof ; and that all other property, goods, passcngcrs._, tcafns, and olt 1(.31
modes of transit shall be allowed to eross said bridge ; and t]ljlt said 1)1‘1&{;.0 sha: Tl:}t
interfere with the free navigation of said river beyond what is n.ucesw]_) in ord (31]‘ 0
carry into effect the rights and privileges hereby g]':'mtefl ; and Illl czftsj'e:»f]i]in:};ﬁj:
oation arising from any obstruction, or :ﬂl(fgc{l obstru-ctlc‘m, to t.l.e .;C(‘, ]‘_t (:; 2
o‘r said river, the cause may be tried before f.:lle district f'r ('11_(-111-‘1(,01;{ o
United States of any State in or opposite to which any portion of said obstruction

' bridge " be.
& b&'lli{:fb‘jfnafl_’h;t the corporators named in the above incorporation shall ‘h{}ld the
oranted in trust for the sole and exclusive use and benefit of any

aid charter here : : :
: ; corporation or corporations, who shall

person or persons, company or companies, T :
build, ereet, and complete such bridge herein provided in accor dance witl the 1.
; said original incorporators shall transfer and assign, with-

visions of this n(t,. and ol their rilits to) any. party or parties, com:
out any remunerative (:mnpulsatlun, a : o tall ) ect said bridee: and if
pany or companies, corporation or corporations, \\'].10 shall erec smt‘ J"f »3 diy T
said“curporutors, or any of them, shall refuse or fail to make sncIl;] t(11 a:b iﬂyq"l;:”" v

payment of the reasonable expenses thereof, they may be compelled to do so by any

court having jurisdiction: Provmep, That the said Nebraska City Bridge Com-
pany, and their asssociates, shall fail to commence in good faith the erection of said
bridge within one year from the passage of this act, and complete the said bridge
without unnecessary and unreasonable delay in accordance with the provisions of
this charter.

Sec. 3. That any bridge built under the provisions of this act, may, at the option
of person or persons, or corporation building the same, be built as a drawbridge, with
a pivot-draw, or with unbroken or continuons spans: Provipep, That if the same
shall be made of unbroken or continuous spans, it shall not be of less elevation, in
any case, than fifty feet above extreme high water mark, as understood at the point
of location, to the bottom chord of the bridge, nor shall the spans of said bridge be
less than two hundred and fifty feet in length ; and the piers of said bridge shall
be parallel with the current of the river, and the main span shall be over the main
channel of the river, and not less than ,three hundred feet in length : Axp rro-
vineD arso, That if a bridge shall be built under this act as a drawbridge, the same
shall be constrncted as a pivot drawbridge, with a draw over the main channel of
the river at an accessible and navigable point, and with spans of not less than one
hundred and sixty feet in length in the clear on each side of the central or pivot
pier of the draw, and the next adjoining spans to the draw ghall not be less than
two hundred and fifty feet; and said spans shall not be less than thirty feet above
low water mark, and not less than ten feet above extreme high-wnter mark, measur-
ing to the bottom chord of the bridge, and the piers of said bridge shall be parallel
with the current of the river: Axp rrovIDED Arso, That said draw shall be opened
promptly, upon reasonable signal, for the passage of boats whose construction shall
not be such as to admit of their passage under the permanent spans of said bridge,
except when trains are passing over the same, but in no case shall unnecessary de-
Jay occur in opening the said draw during or after the passage of trains: Axp
PROVIDED FURTHER, That the corporation building said bridge may, if not unauthor-
ized by the provisions of its charter of incorporation, enter upon the banks of said

river, either above or below the point of the location of said bridge, for a distance
of seven miles, and erect and maintain break-waters, or use such other means as may
be necessary to make a channel for said river, and confine the flow of the watertoa
permanent channel, and to do whatever may be necessary to accomplish said object,
but shall not impede or obstruet the navigation of the said river; and all plans for
such works or erections upon the banks of the river shall first be submitted to the
Secretary of War for his approval.

Sec. 4. That any bridge constructed under this act, and according to its limi-
tations, shall be a lawful structure, and shall be known and recognized 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
than the rate per mile paid for their tr
ways leading to the said bridge.

Skc. 5. That all railway companies desiring to use the said bridge shall have
and be entitled to e

ansportation over the railroads or public high-

qual rights and privileges in the passage of the same, and in the
use of the machinery and fixtures thereof, and of all the approaches thereto, under
and upon such terms and conditions as shall be prescribed by the Secretary of War
upon hearing the allegations and proofs of the parties in case they shall not agree.

SEc. 6. That the plan and specifications, with the necessary drawings of said
bridge, shall be submitted to the Secretary of War, for his approval, and until he

approve the plan and location of said bridge it shall not be built or commenced ;
and should any change be made in the plan of said bridge during the progress of
the work thereon, such change shall be subject to the approval of the Secretary of
Vs : '
War; and all changes in the constr

uction of said bridge that may be directed by
Congress shall be made

at the ecost and expense of the owners thereof.

o : lod m i e

SEC. 7. That the right to alter or amend this act, so as to prevent or remove all
material obstructions to the navigation of said river by the construction of bridges,

is hereby expressly reserved,
Approved, June 4, 1879
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CONTRACT WITH WAR DEPARTMENT.

Wuereas, by an Act of Congress approved June 4, 1872, entitled * An Act
authorizing the construction of a bridge across the Missouri River opposite to, or
within the corporate limits of Nebraska City, Nebraska,” it was enacted that it shall

be lawful for the Nebraska City Bridge Company, a corporation having authority

from the State of Nebraska and from the State of Towa, to build a railroad, transit
and wagon bridge across the Missouri River, opposite to or in the immediate viein-
ity of Nebraska City, in the county of Otoe, and State of Nebraska : and

Wugereas, it is provided by Seection 2 of said act, “ That the corporators named
“in the above corporation shall hold the said charter here granted in trust for the
¢ sole and exclusive use and benefit of any person or persons, company or compa-
“nies, corporation or corporations who shall build, erect and complete such bridge
“herein provided in accordance with the provisions of this Act, and said (Jl‘iu‘[[lill
& incorporators shall transfer and assign, without any remunerating Ct)lll]lt'IlS:llTilm,
“ all their rights to any party or parties, company or companies, corporation or cor-
“ porations, who shall erect said bridge ;” and

WaEREAS, it is further provided by the Act of Congress aforesaid, that the cor-
poration building said bridge may enter upon the banks of said river, either above
or below the point of location of said bridge, and erect and maintain breakwaters or
nse such other means as may be necessary to make a channel for said river, and to
confine the flow of the water to a permanent channel, and to do whatever may be
necessary to accomplish said object, but shall not impede or obstruet the navigation
of said river; and all plans for such works or erections upon the banks of the river
shall first be submitted to the Secretary of War for his approval ; and further, that
the plan and specifications, with the necessary drawings of said bridge, shall be sub-
mitted to the Secretary of War for his approval, and until he approves the plan

and location of said bridge, it shall not be built or commenced : and should any

APPENDIX B.—CONTINUED.

change be made in the plan of said bridge, during the progress of the work thereon,
such change shall be subject to the approval of the secretary of War; and

Waereas, the Nebraska City Bridge Company, in pursurance of the Aect of
Congress aforesaid, and in consideration that the Nebraska Railway Company, a
corporation in the State of Nebraska, shall immediately enter nupon the construction
of said bridge, and shall complete the same without unnecessary delay, and shall
thereafter maiutain the said bridge, the aforesaid, the Nebraska City Bridge (Clom-
pany, by its president and secretary, has conveyed to the Nebraska Railway Com-
pany aforesaid, all the rights, title, charter, privileges and franchise that is or
ever has been vested in the said Nebraska City Bridge Company ; and

Waereas, the Nebraska Railway Company has accepted the transfer of all the
rights, title, charter and privileges conferred upon the said Nebraska City Bridge
Company by the Act of Congress aforesaid, and has also accepted all of the provis-
ions, restrictions and limitations of the Aet of Congress aforesaid, in regard to the
construction of said bridge, and subject to the further condition that in the event
of the Nebraska Railway Company failing to comply with the conditions of con-
struction and the terms of the transfer as aforesaid, the rights and privileges so
transferred shall revert to the Nebraska City Bridge Company aforesaid ; and

Waereas, the Nebraska Railway Company, in pursuance of the act of Congress
aforesaid, has submitted for the approval of the Secretary of War a map showing
the location of said bridge, and the works designed to confine the flow of the water
to a permanent channel, together with the plan and specifications and a drawing of
said bridge; and

Wrrreas, the Acting Chief of Engineers, United States Army, has reported
that the papers now presented are believed to fulfill all the requirements of the
rase, and are recommended for approval :

Now, therefore, I, William C. Endicott, Secretary of War, having examined the

plans and specifications for the construction of said bridge, and the map of location of

15

said bridge, and the works designed to confine the flow of the water to a permanent
channel, submitted by the Nebraska Railway Company, do hereby approve the
same, subject to the condition, however, that the engineer officer of the United
States Army in charge of the district within which the bridge is to be erected, may
supervise its construction, so far as may be necessary, in order that the plans
approved by the Secretary of War shall be complied with, and the bridge built
accordingly.

Witness my hand this 5th day of July, 1887.

War. C. Expicorr,
&51’(.‘;‘-"/@]’_*/ f')]” Wevr.

The words “ of the United States Army” in line ten of this page were inserted
before the execution of this instrument.

This instrument is also executed by the Nebraska Railway Company, by ifs

president, G. W. Holdrege, thereto lawfully aunthorized, this twenty-seventh day

of June, 1887, in testimony of its acceptance of the provisions, conditions and limi-

tations of the Act of Congress aforesaid.

Tur NEeBrasga Rainway CoMprAxy,
3y G. W. HoLDREGE,
President.
[n presence of
H. D. ALLEE,
P. S. Euvsris,

TroyMAs MILLER.

Attest: J. G. TavLor,
&'C’f‘f_’?’/u'y.
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There will be two masonry piers and one abutment.

The masonry will be first-class rock face work laid in regular courses.

The piers and abutment shall conform in all respects to the plans furnished by
the Engineer. The face stones, including coping, above the elevations designated
on the plans, shall be of granite from the quarries near Morton, Minnesota. All
other stone shall be limestone from the quarries near Mankato, Minnesota.

Four lines of four-inch vitrified drain-pipe shall be laid through the front wall of
the abutment at the first masonry joint.

The stone shall be eut and coursed out at the quarries, every dimension stone
being marked, and full course plans being sent at time of shipment.

No course shall be less than sixteen inches thick and no course shall be thicker
than the course below it. The upper and lower bed of every stone shall be at least
one quarter greater in both directions than the thickness of the course, and no face
stone shall measure less than thirty inches in either horizontal direction.

In general, every third stone of each course shall be a header, and there shall
be at least two headers on each side of each course between the shoulders. No
stone will be considered a header that measures less than five feet back from the
face. The headers shall be so arranged as to form a bond entirely through the pier,
either by bonding against a face stone on the opposite side of the course, or by
bonding with a piece of backing not less than three feet square which shall bond
with a face stone on the opposite side. In all cases the interior bonding shall be
further secured by placing in the course above a stone at least three feet square
over the interior joints. Special care shall be taken with the bonding of the ice-
breaker cut water, the stones of which shall be so arranged that the face stones are
supported from behind by large pieces of backing.

All joints shall be pitched to a true line and dressed to one-quarter inch for at

AIPTPIINADIDE (@)
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least twelve inches from the face, Beds, both upper and lower, shall be pitched t
a true line and dressed to one-quarter inch.  Joints shall be broken at Iefmt fifte :
inches on the face. The bottom bed shall always be the full size of the qf;;)ne E
The face of the up-stream starlings of Piers IT and TIT shall be ﬁxle- )oi-nr 1
with no projections exceeding one-half inch. There shall he g draft ]inlc i
inches wide around the lower edge of the belting course below the cuphm. and
the edge of the down stream starling of Piers IT and III. The coping t:,»'\-"('Jll'(t]m}
whole pier and the small copings over the pointed starlings of Piers ?I and II;3
shall have a smooth cut surface and face, All other part.:s of the work <h:ﬂl h

CIl

three

: ¢ = ave
a rough quarry face, with no projections exceeding three inches from the pitel
. wilG = ] - 1te
line of the joints. s

The stones in the coping under the bearings of the trusses shall be built

according to special plans, to be furnished by the Engineer. They shall hav e ]
: : ; ; J , . o Bllc ave ooo
3 > ol . N ey 7 ol o + =
beds for their entire sizes, and a full bearing on large stones with dress i
; ; ¢ S - dressed beds in
the belting conrse below the coping,

K 3 2Q g aplat P L
The stones of the backing shall be of the same thickness as the face stone and
J b

shall have dressed beds. All stone shall be sound, free from seams or other
nCe by o i ae-

feets, and all limestone shall be laid with the natural beds horizontal

All stone shall be laid in full mortar beds. They shall he lowered on the bed
) ' ec

of mortar and brought to a bearing with a maul. No spalls will be allowed except
in small vertical openings in the backing. Thin mortar joints will not l;v '[
sisted on, but the joint shall be properly eleaned on the f:l(,'(; and pointed i V 'm‘
weather, the pointing to be driven in with a calking iron, Rt
The face stones of each course in Piers IT and III for a height of 26 feet begi
ing about three feet below low water, shall be doweled into thoée of the cmu:s,e beT(l;I'.l\;

with round dowels of 1l-inch iron, extending six inches into each course: t}
ach course; the
b}

dowels shall be from eight to tyw
each side of every joint; the
fore setting, after which the
course; a small qu
dropped in and
three courses be
round iron, 2

elve inches back from the face, and six inches on
st.ones of the upper course shall be drilled through be-
e t}:{ij‘:;ile lsh;tlll be extended six inches into the lower
o ,mdit} s]m tIllen be.put into the hole, the dawel
e )i;;‘ ; ie 10le hl]-ed. with mortar and rammed. The
SR {)eth,b © have the joints bound with cramps of Z-inch

g between sho

g ulders, the ends sunk three inches into each

ny
The mortar wil] be compose

i d of cem le i
Sttt o : ent and clean coarse sand satisfactory to the

roportion varvi :
as may be dil‘ecfé(l B wlrj“\ Ing from one to three parts of sand to one of cement
+ DY the Engineer for diff; :
A £ or different parts of the work. Wi is
1 fleemng weather, the contractor shall t 3 S
mortar’s frepz !
ar's freezing as shall be satisf
No materis

ake such precautions to prevent the
actory to the Engineer.

ed inc i i i
or included in the estimate, which does not form
ire,

Al shall be measur
a part of the Pérmanent strycty
All necessary tool

8 and materig]
, e : s of ey
shall be furnishe

: by el ery d escription \\'lnatsoever, except cement

rontrs : i |

(‘Omlmly, o Pl actor, The cement will be furnished by the Railroad
s e aking the same from the storehouse
“510ad Company will pay £ £

Moinon - Pay for the transportati e 8 > Ir S

loines, Towa, to the bridge site, ‘ I e s

ge site, but any stone transported and left over from the

be -
T the Property of the Railroad C()mp‘mv
A€ approxima ; - : e
I ate monthly estimates, stone quarried but not cut, shall be esti

mated at four

at r dollar,

per cubic yard, thes : and stone quarried and cut, at eight dollars
a - - R X .
finished work, B el o

July 16th, 1887,

work wi]]

S per cubic yard,

€ prices beine
8 he purpose of estimating un-

D
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Jan,
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APPENDIX D.

RECORD OF SINKING CAISSONS.
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31 || 442.83 | 442.76 | 442.76 | 442.67 | 442.75 || 3.11 || 499.8 | 495.7 | 408.1 | 496.9 | 497.5 ‘ 54.75 || 601.7 || 58.95 | 7 ‘ | |
V i [ j ! | | | | | il |
| | | ‘ ' | | ‘ ' ‘ \ ‘ e T as0a || 98 ( 5.6 1257 || 1265 || 6110 || 414
QQ | I { Il | ot P ) | | 356 b4 2522 || 26.0 20.6 < i .
1888 | | | | il e ‘ ¢ aR ¢ [ av = || =4 a7 r ~ 59.17 700 114 162 134 29 1694 | 11 |.eese- ) - i ol g 9=, 1 O 400 Commenced sealing at 2 p, m.
st =Q o 47 | 9 KE b y ! 49 { 497.5 || 54.9 S501.7 LT U | | oK e 9 95.6 125 1254 || 6125 b
Jan. 1 || 442.56 | 442.51 | 442.58 | 442.47 | 442.53 ‘ .22 || 499.8 | £95.7 | 498.1 | 496.9 41|]: i ‘ 25 1t; Il s01.7| s59.30 70 | 14 | 162 184 | 18 |1604| 11 |......| 858 | 55 | 2511 || J».(: 0 | 11_1 B R D
an | 44 | 449,36 40 | 3 | 9.3 | 495.7 | 498.1 | 496.9 97.5 || 55.10 | 50L.7 || 59.30 | . 3581 55 | 25 26.( 25.6 25 25 o =l A~
f ) el e el by ‘ e bl et o £ | “-J —i l?‘ ( ] 9 11,"- 5 || 55.12 || 501.7 59.32 || 70 | 14 ! 162 184 | 18 | 1694 11 |...... 358 ']_' J:]] I Jl: = {3 1_,~jl 1254 || 6125 409 || Stopped air pumps at 7:35 a. m. =
3 449.89 | 442.84 | 442.45 ‘ 449.85 | 442.38 ‘ 02 i 499.3 \ 495.7 . 498.1 , 496.¢ :..: | :: : e .~ | e 1 i ] | s o i 1604 J 1 [ ...... 358 o 2511 |. 26.0 95.6 | 1% i 2 I I I = s 17 i e e —
4 || 442.39 | 442.34 | 442,45 ‘ 42.85 | 442.38 | .00 | 409.3 | 495.7 | 498.1 | 496.9 | 497.5 || 55.12 || 501.7 || 59.32 | 0 : |2 =

* Railroad iron piled on crib.
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APPENDIX D—CONTINUED.
RECORD OF SINKING CAISSON S.

PIER IIL

I T — e i

o ! | Amemmeoms. || B | [ e T S,
ELEVATIONS OF CuTTING EDGE. ‘ iy Water ‘ Depth St [ A e = St A b S e R Dueto|| Net | fn(.[.lrin | ft. on |
— S| I T e e e St ey e o 9 (e BEMARKS D
Date. —= | e | T R A\'ERAUE-i] [\ N.E. |' N.W. 1 o0 8. W, ‘.-\\-sn.m}:._ 4 ﬂ;f:W__Hf;‘“?be'*_'gi‘_';ftfif",'%f- !i-.rl-‘illll)(?r"ﬂjlr-.:'-E;‘{%—}figt';_f_[ﬁ__7:)'.___‘4_:!".“(;|_ ut:; I_U_il (‘__n.ted; lntLd__L:u_rLJ_7_7 ,\___7,‘_|_F_e;j‘"tcjﬂ\_i_i #is
1§ - ‘ T S e e — e e S e e —
il 5 3 ‘ o | G }‘ oo | ‘| [ { | e ”I;\M‘ 0 [[x£o|! A=area of base=(24x54—[9%7.07] )—1204.87.
[ Ft. [ Tons. | Tons. | Tons. | Tons. | Tons. | Tons. | Tons. | Tons, | Tons, |Tum~'. ‘ Tons. ‘. Lbs. || Tons, l Tons. ‘ S(].FL.!i Tons. || 1§
1888 A e T L e 491.1 | 495.6 | 493.1 L | et | SRS e EERPPR :' ............ bt N G e e | S : | R | OO [y | Lowering caisson. Began conereting. Nov
Jan. 10 || 503.54 | 503.58 | 5 ; ‘ s | 400.4 | 495. 493. 501.9 ! 1T 132 AR ‘ ............ ‘ 6 B e e o | e ey [y ” ...... Started air pumps at 3:40 p. m
11 || 403.23 | :i i 4?}4' A jgi c : ;3 : 492.4 | 495. 493. 501.9 ; 8.08 |‘ 18331 \ 207 Fraves il bALE Pk | g 398 3.5 526 I‘ ate il | Started sand pumps at.9:15'a. ;n.
1:3 493.5: I); | j{: - 492:;' sl 480.8 | 489, 493. 8 _;n1_x|_u1| 182123 5 [ =28 i .. I\ ...... [roneen | 7 ______ﬁ_ml RSO _11; 382 | T | H _____ !
18} 4‘_”‘9: ”) ety = = 10 Pl T 9 501.9 | 9.84 | 182 | 23 0 T (G, {7 | Sl DR R T e e e ———— e
14 || 492.17 | 492.29 I 491. e il oG 8 SOLIBHINS0-78 183 Bog Sl o7t il it e, R FA [oesnes ltoe | 809 (1 35 | 4.2 | a0 o | ey e ’
492.11 | 83 | 491.78 | 491.84 ‘-0; 180.4.] 4809 408 9 01.9 | 9.90 | 182 | 23 | 3906 [...... “ ...... &g ' ...... (A | | 358 | 3.5 IR IS0 T8 S v et e
16 || 492.08 31 l-l»‘.;[_ 4918 .fs‘ e e 4 501.9 || 10.32 | 1833 883 B IR00 IS S | ST e (RS 88 ot L | 560 ( 35 | 45 419 | 150 || 811 || 964 e el
17 || 401.73 | 491.97 | 491.2 ]13; ' “7'6 3 192.3 | 490.9 | 494.¢ 9 5019 || 13.14 (| 182 | 23 | 453 | 21 ‘ {EEHat 95 oyt ool Al e B |l 581 || 200 || 774 || 540 | :
- = C [ 488,17 i o - | e | e o Rl | el
18 4““"‘3 L"'l ! 4\’8 . 500 | 3.20 | 18| 0.1 | 495 9 %019 | 16.40 | 133 23 | 458 | 81 | 2RI 71 9 | s 55 | 7 il 2l il ———————— g
19 || 485.59 5.84 1.&».:._ s 19 490.8 | 490. 495. 8 9. 501.8 || 16.81 ‘ 132 | 28 453 | 46 | 3 308 ‘ 1 ‘ ...... e 8 | 9 | 989 G ) 652 || 887 L1400 || 481
20 | 485.56 ‘”.b‘% ‘ 485.20 | 43_’ (,:~, 490.8 | 492. 496. 1 i1 10.1! 501.6 | 16.65 132 | 23 | 458 ' AQ S ale g SR H e e ' lﬂl‘ 10 | 1159 {7+ 0 BRI 5 671 | 488 |l 1560 I 695
S sy b bt My Dot 491.6 | 491.6 | 499. 1] 495.1 | 12.39 || 501.6 | 18.89 | 132 | 23 Pt { e O | 5| o el 80 | 82 | e are | 100 {53
3 I i:{it:?i ‘ ;; | d:i; | 18; 09 490.5 | 495. 499.1 5 .5 | 15 501.5 | 19.41 ‘ 182 | 28 | 1._;.3 GG ‘“: ii40!! SNl Ere ) .' 18 Pkl 1:;3!;:; | 8.0 _q_ai- _illﬂ 2361 || 491 70_1-1'5? completed.
el ey e e e o | 494.4 | 497.9 | 498.4 4| 498.4| 21714 | 501.4 ‘ 74 | 132 | 23 | 53| 66 | 6 | 79 |8 | 17 1158l 10.0 | 10 oo | s | vzas || o Finished concreting crip, ; ol
24| 476.48 SBHATE SRR I . 495.4 | 499.1 | 499.9 4| 498.2)) 2,03 50141 25.23 || 132 | 28 | 458 | 66 | 6 | 79| 8 [..... | 80| 18 |185 ) 100 | 109 | 1006 | 660 | 8208 {| 45 || vyupyer g8 Crib i
25‘ 476.217 84 | 476.0¢ .41 \ - .4«‘]7' 498.7 | 498.7 5.7 A 21.92 | 501.2 || 25.02/ 132 o3 | 453 | 66 | 6 mul 8 | 17 | 1583 i! 10.0 | 10.8 | Il]oﬁi 577 || 5252 || as ALl -“1 "mt?nu.
26 || 476.27 34 | 476.( \llf} ¢ 1§ 1;)3-. s fodle 1 0 91,8 501.1 24.93 182'| 23 453 66 Feit ) 799 (o 0 : ...... 79 ‘ 17 |.1583 '| 10.0 | 10.8 | 1006 || 577 || 3087 ! 356 | 3 "
27 || 476.28 854216 .07 4:“‘ 1: 495.0 | 498.5| 498.6 T et 501.0 | 24.83 || 182 | 23 | 453 | 66 GRSt e T e TG | T 10.7 || 997 || 584 || 3199 || g5 | S
28 || 476.28 32 | 476. At : - e o 8.9 501.0 || 24.83 || 132 | 23 453 | 66 | 6 99| 8 TR 80| 16 1583 _ET —r()T 097 |__~_ﬁ 8966 ;-‘1 . e et s 7 o
e | Py 33 | 476 76. 17 495.8 | 498.6 | 408.7 g - ; | S e " e : Lise ; coo |l 29011 8266 11 359 || Began laying masonry,
20 || 476.27 33 | 476. 4l : Ll e P ot ] 4 500.9 || 29.55 || 182 | 23 | 458 | 66 | 6 | 799| 8 | 1631 1237 | 86 | 181811 12.0 | 19.8 1193 || 620 {| 8814 || gos :
30 || 471.35 31 | 471.89 | 471.¢ ,_;:: . l‘.J". ] Ll s N 500.8 || 83.98 || 182 | 28 | 453 | 66 | 6 | 799| 9 | 855 | 241| 67 | 21811 14,0 | 147 | 1890 || ney 4388 | 356 —_—
81 || 466.91 84 | 466.79 | 466.7 beg o/ ‘ ! ; I \ : | ‘ l
. . . ot o7 499.1 | 499. 5 500.9 | 38.30 || 132 | 23 | 453 | 66 6 ’mgi 9 | 5.:;-3-‘ 1:7‘ 56 | 2583 ‘ 15.5 | 16.5 1537 || 1046 | 4910 || 496 !1
Feb. 1| 462.76 69 4(.: ”,r i s s 7 501.1 | 44,07 || 132 | 23 ‘ 453 | 66 | 6 99 10 | T8 64| 82 (8023 185 | 100 (11770 || 1253 || 5303 || 454 ‘l‘
el 457.20 1% ‘ 4'3"" !’: g 'WH e T 3.7 501.2 | 48.42 | 132 | o3 | 453 | 66 | 6 | 1799 ; 10 | 942 | 920 _ 62 I S413 ‘ 20.0 | 20.9 \_]'F 1466 || 5919 195 e e (e e
([Fapeinaiidsa Bo ool IR et it so1.1 | 500.1| 49. 0 S01.1 || BL27 | 182 | 23 | 453 | 66 | 6 | 700 | 11 | 1101|1013 | 85 | 3680 || e1.0 22.1 || 2039 || 1630 '1;113| o
449.89 80 4.12._ 44?. ; -) io) 499, 500. 4 501.3 || 53.58 || 132 | 28 | 453 66 | 6 799 | 11 JI 1255 | 1197 ‘ 48 | 3990 l 22.0 23.1 || 2152 || 1838 ‘ 6487 | 566 | L
| 441.74 Dol “". ,‘;;, ................................ Pl | e e 501.4 || 5474 || 182 | 23 | 43:1! 66 | 6 Tem’ 11 11396 | 1249 | 51 | 4186 | 22.0 | »3.¢ 2199 | 1987 | 6591 || gos |l‘
| 446.66 56 44?. 44f_3- , 4 Sad e 501.6 || 56.16 | 132 | 28 | 453 | 66 6 | 799 | 11 | 1896 | 1804 | 59 [ 4249 || 93,0 | 948 =264 || 1985 | 6700 || 590 ||
7 || 445.45 _2 LIS | enh 8 . S PRI P T 5 501.9 || 56.52 || 182 | o3 453 | 66 6 99 | 11 | 1396 | 1382 Tifﬂ? |?0‘| 24.5 || 2983 W_GQT\ B AV = TR o L A G e
_t. 445.18 | 445.12 44) “‘?' ,1:: jt:; ;s}ﬂ:}s .‘.c}(): ! 502.1 || 57.16 || 132 | 23 | 453 | 66 | o wu| 11| 1306 | 1869 | 52 | 4307 || 28.5 | 24.7 || 2301 erm(‘; | 6326 | :ws ik R d b S
| 444.94 444.&17 | 445. 44;1- ;;5 498.9 | 499.3 | 499 502.1 || 57.45 182 | 23 ‘ 4.3:; 66 (i 799 | 11 1:;m: | 1.;‘»,._; 52 -:im | 23.5 24.8 || 2311 || 2010 | 0854 || 587 || Sackin out
10 || 444.70 63 | 444, 444. o 9 o e, 502.0 || 57.66 || 182 | 28 | 453 | 06 6 | 799 / 11 | 1396 | 1408 | 44 | 4338 || o35 | 249 112320 | 2018 || 6903 | 5ed | = g out, Dee
11 || 444.88 32 | 444.37 | 444, ,i; ]“; 501.2 | 499 501.8 || 57.77 || 132 | o8 " 453 = 66 6 | 799 | 11 |1396 | 1420 | 86 | 4351 f 23.5 25.0 | 2329 || 2022 | goas 589 ‘ ‘
Sk | 444.04 "‘ iil : T '6’ ‘ 501.8 | 501.8 | 500.8 | 3 50L.8 ﬂﬂ.jﬂ 182 | 23 ; -1:33 | (,:r. 6 E:J” i 11 lfiilﬁ . 143? i’ --@lm | 240 | o5.1 2339 Tgffm ‘;ﬂ-""—;—7-;;*——7—-—— e PR T
13 || 443.6 Ny 3 o i) o 501.8 | 500.8 | 498.8 | '3 501.8 || 58.53 || 182 | 23 | 453 | 66 | 61 790 | 11 11396 | 1442 | 50 | 4378 || o4.0 ?5.3 | 2357 || 2021 || goss |l 5so || i
14 “ 443.30 23 | 443, "”'.:'_" ;i 501.8 | 499.8 | 498. 3 5018 || 58.55 || 132 | 23 | 458 | 66 | 6 7991_ 11 | 1896 | 1488 | 52 4376 | 240 | 2.3 | 2357 | a0 | 6960 || 530 | )
15 || 448.27 | 99 | 443.¢ 44:. ;(; 5019 | 499.9 | 501. 501.9 || 58.74 || 182 | 23 | 458 | 66 | 6 | 799 11 | 1306 | 1446 | 52 | 4884 || o4 ¢ 5.4 | 2367 || 2017 (| 6974 || &g | o —
16 || 443.19 Leiiesd: 44:" el 502.0 | 502.0 | 500, 502.0 || 58.93 | 132 23 | 453 66 6 | 799 11 | 1508 1462|501 4308 || 24.0 | 5.5 2376 || 2022 || 7007 {| 577 || ‘e
17 || 443.12 03 1443 1L 248, 0% “( ‘_ ST T o 57. 502.1 || 59.12 | 182 | 23 | 453 | 66 B 5709 | 11| 1396 | 1462 | 55 | 4408 || 24,0 555 5578 I 2097 (77008 | = ;"—* I i e e e U SIS B e b 0 = UG
_._Fi 13,02 04 | 443.02 | 442. : :; )’”31 | A AT 5 502.4 || 59.54 | 132 | 23 153 | 66 ,‘ 6 799 | 11 | 1396 14(}3 63 | 4417 24.0 5.7 || 2395 || 2022 [ 7017 ‘ 576 :|
19 || 442.88 80 | 442.92 | 442.¢ 500.7 | 502.7 | 500.2 | 57. 502.7 || 59.84 || 132 | 23 | 453 | 66 | 6| m| 1 | 1396 | 1478 | 68 | 4482 || 24.0 | o959 2413 || 2019 | 7037 Il 974 || o ed sealing -
20 || 442.88 80 | 442.92 | 442.8 &ﬁ - - ¢ 502 497.5 | 57. ecglinesn e e S I B s el A e r . (| ~“°mmenced sealing at 10:15 a, m,
o1 || 442.88 80 | 445.92 | 442.84 8 | 20 il 5 503.5 | ’ ______ | S e
22 || 442.88 80 ‘ 442.92 ‘ 442 .84 86 || AUERERE G i I . |

...... & “ Stopped air pumps at 9:45 p, m,




APPENDIX

RECORD OF

SINKING

D—CONTINUED.

CAISSONS.

1P 100

2 |i R i T Re- | ;_—\\»_\\-l | —
! . ; q GROUND Average L) - |  AIR PRESSURE. B 16 ot ‘];.'(_”;i_‘
| ILEVATIONS OF CUTTING Tnar : ELEVATIONS OF GROUND. | =y | ) {c x va | . on
Dat | ey e AEE Homor || qLaer | Depth i : = Al PR [|ye N “one” surface REMARKS.
5 e 24 Illlr' —— T R T (1-11 on Gauge. ||Immersed G, Orib, Lock, | Mason-| | Indi Calcu- Prog- Weight tact, | expos-
—_— — — 2 5. 7 7 —E ‘aisson. - e T jon- | Shaft. |~ ry. | Sand. | Water. | Total. sited y o “ || edto
| N. E. | N.w. ’ S.K. J 8. W. |Average. N El N ‘ 8.E. S. W. | Average. i e o L e (‘r:»tt: abar T ron: | lfr‘i':li‘. ‘ \:l::ll yo | : Ll i 1 cated, ! lated. || sure. | || Frict'n||
— - l e e W e =
| I v ) Il | E F | (i H | | \ ‘ I I K | Li M || N O L A=uarea of base=(24X54—0—7.07])=1294.87.
| ‘ FAls \ E=C | G-c | ’ - \ | L X Alll — M| N+ 0
1887 j Tt || Ft. Ft. | Tons. | 'Tons. | Tons. | Tons. | Tons, | Tons. | Tons. | Tons. | Tons. | Tons. | Tons. || Lbs. Lbs. || Tons, || Tons. |[Sq.Ft./[ Tons. ||
. || | | | { | | rert alss Vor y retine
Sarasa il o ‘ | 503.16 488.9 | 486.0 | 480.4 | 486.4 | 488.5 ||........ 498.95 T e o Wria bt ] Bl B et o L e i g | e S g ‘ o | o e | PR || Lowering caisson. Began conereting.
........ 3. ] s - 5 | 1mp ¢ | '
L it ‘ : 489.24 113.92 486.9 486.4 488.9 485.4 C S ite A | PR 498.95 9.71 182 | 23 el e B B ot L e R [ [P JUBTTE | fa e b e e | Pl | __________________ ‘
| [ e s | s [ e e 89.24 ||13.92 86. | , Ly e & pé! S s : | oy B3 . |
5 | 487.95 | 486.35 | 488.55 | 487.25 | 487.80 | 1.04 || 486.4 | 482.9 | 487.4 | 486.9 | 485.5 ||..... ..| 498.95 11.65 152 | W18 L oiREl ey | Tt ) R s o P | ..... : ..................
; ‘ ' ‘ 34.5 3 BREIRERS w883 He N 6 Bk reveay | it (=l O e monin | | 505 (| 457 ‘ TRl AR [
O 1| 487.63 | 486,89 | 488.84 | 487.30 | 487.54 || .24 || 483.8 | 491.8 | 484.8 4858 | 484.5)]....00s0 408.85 ‘. 11.31 132 | 23 33 6 O el | e | 6 | 305 | 1.0 1.9 gl St B o fos e Started air pumps at 6:45 a. m.
T e g | | :
T | 486.62 186.02 | 485.29 | 486.15 l 486.02 || 1.52 {88.9 489.9 | 490.9 483.9 480.0 2,98 || 498.95 i 12.93 132 23 451 26 200 800" '8 1 . 2 | 51 707 4.0 5.6 | 599 | 185 459 HU(' Started sand pumps at 8 g. m,
<O~ | 400,02 | 485.29 | 486.15 | 486.02 o A A o | W " ; < . 0 oY a | = 1 ol = 7
8 148422 | 484,50 | 484.25 | 484.95 | 484.30 || 1.72 | 480.4 | 488.9 | 490.9  483.4 | 488.1 | 3.80 || 498.95 | 14.65 | 182 | 23 | 451 | 31 2 R g S 3 3 884 7.0.1. 6.8 || 587 || 207 | 584 | 1017
9 11 481.36 | 481.33 | 481.58 | 481.98 | 481.30 || o.01 || 488.4 | 480.4 | 490.9 @ 481.9| 487.4 6.01 || 408.95 !| 17.56 || 182 | 23 | 451 | 41 3 | 89| T L. ] 16 | 997 8.0 7.6 | 708 | 289 924 | 628 I
10 11480.76 | 480.75 | 481.84 | 481.01 | 480.96 || 0.43 | 480.5 | 490.0 | 492.5 | 482.0 | 488.3 7.34 |} 409.0 18.04 || 132 | 23 | 451 | 56 (08 e N FEETEE | 7{ 17| 163 8.01. 7.8 || 787 || 486 || 1128 || 778 |
k. A » 5 : : o ety ¢ ~ o 0 [ m 1 | o 9, S IS " ryry EE Ty 2
11 11 476.95 | 477.12 476.89 | 476.78 | 476.93 || 4.03 489.5 | 490.0 | 493.0 | 483.0 | 488.5 11.57 || 499.0 22.07 | 132 | 23 451 | 66 ] | 648 8 [.oann | 11 | 86 | 1380 10.0 9.5 885 || 495 | 1778 557 || Finished crib.
——— e —— — | T——— —_ { |
e IR s T | e | | | e [ d | ] ~ 3 | S5 3 g
12 474 58 474 .90 | 474.11 47417 | 47444 i 249 1890 489.1 | 493.1 483.1 | 488.5 14.06 || 499.1 24.66 | 182 23 151 15 i | 904 Rulieq: } 14 50 | 1664 11.0 10.6 || 988 ! 676 i 2160 || 696 ‘ Finished concreting crib.
| b Gl 14 : it & T et o i | | ~ e e ‘ [ M Lyl ] Qg e | -~ | - - ~ 1
D 4TL14 an1s2 | 4zt | 4716t | 471,44 | 300 || 491.1| 4801 493.6 | 483.1 | 489.0 || 17.56 | 499.1 || 27.66 || 182 | 23 | 451 W | 7 | 04| 8 [..... |88l e 1ms|l 120 110 Il 1100 | 594 || 2656 || 447
M 47113 | 471,51 | 471,51 | 471.60 | 471.44 00 || 489.1 | 480.1 | 493.1 | 483.1 | 488.7 || 17.26 || 499.1 27.66 | 132 | 28 | 461 ( 75 T | SLOUS FIRRE R S | 83| 67| 1700 12.0 | 11.9 | 1109 ‘l‘ 501 | 2615 452 ‘ Began laying stone.
sl - .t 471 .¢ 451 4 .44 4 489, . . > 4 w ; % 2 4 I
15 || 471.12 471.49 | 471.50 | 471.58 | 471.42 || 0.02 491.9 | 480.6 | 493.6 | 491.6 | 490.9 19.48 || 499.1 27.68 182508 451 D i 904 8 H8 05 | 47 | 1760 13.0 12.0 " 1118 ‘ 642 () 2019 (| 440 |
) 7.7 3r ' e ot . 3 g 3.0 | 3 22.5 499.05 31.26 132 23 451 | 75 7 0904 8 258 87 36 | 9 ; 35 s aa9: 459
__i 467.71 | 467.88 | 467.80 | 467.76 | 467.79 || .63 | 480.0 | 480.0 | 493.0 | 493.0 | 490. 22.51 || 499.05 31.26 ) | (] ‘ L | ) i 66 | 2011 14.5 | 13.5 | 1258 | 153 333 || 452 ‘
e e e e || e SETTATIE T LI . [ il Serie s e [ | -
171 462.71 | 462.86 | 463,00 | 463.09 | 462.94 4.85 || 480.1 | 487.1| 494.1 | 491.6 | 489.5 | 26.56 (| 499.1 36.16 132 | 23 451 | 75 ‘ 7] 804 9 412 | 134 | 145 ( 2202 16.5 | 15.6 | 1453 || 839 || 3884 || 432 |
o~ 400, UL e, U ~ e e « 01 U . % ek - .~ ~ | I o d | |
18 || 458 ¢ 459 19 sQ - 50 02 | 2 qe 3 41 490.0 494.0 489.9 30.88 | 499.0 39.908 132 23 451 0 | i 904 p] 567 200 198 | 92566 18.0 7.3 || 1612 054 || 4453 498
81 450,12 | 458.99 | 458.99 | 459.02 | 3.92 489.0 191.0 190. gt e | ‘
1| v et St S e dlfiy : e 00.5 | 493.9 | 490.1 35.07 | 499.0 43.97 132 | 23 451 | 7 7 904 9 691 | 864 | 213 | 2869 20.5 1 18.9 |/ 1761 || 1108 || 4909 || 451
1.84 | 455.05 | 455.07 | 455.14 | 455,03 || 3.09 || 489.1 | 489.9 | 49 | EE R e ‘ ' '
20 || 454.84 | 455.05 455.07 | 455.14 | 455.08 00 || 480.1 | 489.8 | 491.0 | 493.8 | 490.4 || 35.37 || 498.9 43.87 182 | 23 451 [t} [ 904 ] 681 | 877 | 201 | 2870 20.6 | 18.9 ‘ 1761 \ 1109 || 4940 449 ‘
2 54.87 | 455 ' i : 9 Y ; 3.7 | 490.7 || 85.67 || 498.7 43.67 82| 28 451 | 75 7 904 9 75 | 890 | 189 | 2055 9 p o i )
1|l 454.87 | 455.02 | 455.00 | 455.13 | 455.03 .00 || 489.2 | 480.7 | 491.2 | 403.7 | 490. | 85.67 495.7 13.67 1 o1 Al i ] B " 390 : 189 | RO55 20.0 | 18.9 | 1761 ‘I 1194 || 4970 180 |
e ———————— e R A Eo e x ‘ ‘ R | St - ‘ - — e
#2 || 449.23 | 449.87 | 449 03 449,28 | 449.28 || 5.75 || 480.6 | 4983.6°| 485.6 | 495.6 | 491.8 || 42.52 || 498.6 49.82 || 1821 23 | 451 | "6 7 904 | 10 | 939 | 700 I 166 | 3407 2.0 | 21.8 || 1985 || 1422 || 5667 || 502 |
®9 ] H5.62 | 445.80 | 445.40 | 445.58 | 445.62 || 9.66 | 491.0 | 494.0 | 489.0 | 496.0 | 492.9 | 47.28 | 499.0 63.38 || 182 | 23 | 451 | 75 7| 9041 11 | 1102 [ 925 | 152 | 3782 24.0 | 23.1 || 2152 | 1630 || 6144 || 580 |
4 || 445.08 | 445.87 444.96 | 445.18 | 445.15 || .47 | 490.8 | 493.8 | 480.8 | 496.8 | 493.5 || 48.35 | 498.8) 53.70 182 | 23 451 | 75 {f 904 | 11 [ 11564 | 974 | 134 | 3865 24.0 | 23.2 ‘ 2162 | 1703 || 6250 || 545 || Stopped sand pumps at 2:45 a. m.
25 || 445.08 | 445.31 | 444 .94 | 445.12 | 445.10 || .05 : 490.7 | 494.7 | 488.7 | 496.7 | 493.4 48.80 || 498.8 53.70 182 | 23 451 | b 7 904 11 1154 ‘ 0971 185 | 8863 i 24.0 | 23.2 | 2162 1701 ‘ 6245 544 }
26 | 4 | 5 : A »I 3 ' 1 y 'Q = 403 9 ) 98. 3.62 33 23 451 | 75 7 904 | 11 1154 963 98 | agns b 0 Il a1ra Il 1700 90q | =aa ||
611 444.99 | 445.29 | 444.94 | 44511 15, 05 . 0 e R [ T o e ' At I i ot R it ] I | ik | by Dbt
e e R | - —_— | s | | e ve— e |
il v | e 4 1= 5 PR 'y 51 ‘ ‘ I I
A e S0 | ] | ] LB b s e s R e 4981501 s 132 | 23 451 | 7 T 904 | 11 | 1154 Selehan Cou e I‘ 24.0 | 28.5 || 2190 |‘ 1668 || 6228 |[...... ‘
8 | 444,83 | 445.18 444.77 | 444.98 | 444.93 I 15 491.9 | 499.4 | 489.4 | 496.4 | 494.7 49.77 || 499.4 4. 47 132 | 23 451 | 75 1 ‘I 904 11 1154 | 1051 | 119 | 8027 " 24,0 | 238.5 2190 || 1787 | 6391 ‘ 543 |
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MATERIAL.
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REMARKS.

Lowering Caisson.
Started air pumps at 3:40 p.m.

started sand pumps at 9:15 a.m.

Stopped sand pumps at 1 p.m.

Commenced sealing at 10:15 a.m.

Stopped air pumps at 9:45 p.m.
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APPENDIX E—CONTINUED.
TIME, COST AND MATERIALS USED IN HFOUNDATIONS.
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GENERAL DESCRIPTION,

The superstructure will consist of two through spans and one deck span.

Each through span will be 400 feet long between centers of end pins, divided
into fifteen panels of 26 feet eight inches each. The trusses will be 50 feet deep,
and placed 22 feet apart between centers. Each span will weigh approximately
1 100 000 pounds. l l

The deck span will be 325 feet long between centers of end pins, and divided
into thirteen panels of 25 feet each, the trusses being 37 feet deep and placed 20

feet apart between centers.

PLANS,

Full detail plans, showing all dimensions, will be furnished by the Engineer,
The work shall be built in all respects according to these plans. "l'llv t.‘(llll-il':lcltrl"
however, will be expected to verify the correctness of the plans, and will be re-
qnil'e(l to make any changes in the work which are necessitated by errors in these
plans, without extra charge, where such errors could be discovered by an ingpection

of the plans.
MATERIAL.

All parts, except nuts, swivels, wall pedestal plates and ornamental work, will
be of steel. The nuts and swivels may be of wrought iron; the pedestal plates
and ornamental work of cast iron. The web plates of the East Approach Span
may be of wrought iron.

All materials shall be subjeet to inspection at all times during their mannfacture,
and the Engineer and his inspectors shall be allowed free access to any of the
works in which any portion of the material is made. Timely notice shall be given
to the Engineer, so that inspectors may be on hand. ;

Steer.  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 in successful operation for at
least one year. Steel made by the Clapp-Griffiths process will not be accepted. All
melts shall be made from uniform stock low in phosphorus, and the manufacturer
ghall furnish satisfactory evidence to the Engineer that this class of material is
being employed, it being understood that the finished product is to be one in which
the phosphorus does not average more than 135 of one per cent. and never exceeds
,11“_ of one per cent.

A sample bar § inch in diameter shall be rolled from every melt, the method
of obtaining the piece from which this sample bar is rolled shall be the same for

all samples, and the amount of work on this sample bar shall be as nearly as

APPENDIX K.

SPECIFICATIONS FOR SUPERSTRUCTURE.

practicable the same as on the finished product. The laboratory tests shall be made
on this sample bar in its natural state without annealing.

The laboratory tests of steel made on the sample bar shall show an elastic limit
of not less than 40 000 pounds per square inch; an ultimate strength of not less
than 67 000 pounds nor more than 75 000 pounds per square inch ; an elongation of
at least 20 per cent. in a ]l't:g‘lh of eight inches; and a redunction of at least 42 per
cent. at the point of fracture; this elongation and reduction being the minimum
and not the average requirements. In a bending test the sample bar shall bend 180
degrees and close back against itself without showing crack or flaw on the outside
of the curve. Steel having an ultimate strength of 60 000 pounds per square inch
will be :lL‘('l'[lh-l] for rivets.

Should the contractor desire to use British steel, the quenching and bending
tests specified in the Hawksbury Bridge specifications will be required, and the
elastic limit requirement may be waved.

Every piece of steel shall be stamped with a number identifying the melt, and a
statement of the results of the laboratory tests of each melt shall be furnighed by
the contractor, certified by some person acceptable to the Engineer, and accom-
panied by the tested specimens. Tests shall also be made from time to time on sam-
ples cut from finished plates, shapes and bars, which shall show results substantially
conforming to those shown by the sample tests of the same melts.

All sheared edges or punched holes in steel work shall be .~1|l>.~|'|11|c||r.i.\' planed or
drilled out, so that none of the rough surface is ever left upon the work., Steel for
pins shall be sound and entirely free from piping.

Wrovarr Irox.  Small samples, having a minimum length of eight inches, ghall
show an elastic limit of at least 24 000 pounds, an ultimate strength of at least 47 000
pounds per square inch, an elongation of at least ten per cent, and a reduction of 15
per cent at the point of fracture.

Cast Iron. Cast iron shall be the best quality of tough, grey iron.
RIVETED WORK.

All plates, angles and channels shall be carefully straightened before they are
laid out; the rivet holes shall be carefully spaced in truly straight lines; the rivet
heads shall be of hemispherical pattern, and the work shall be finished in a neat
and workmanlike manner. Surfaces in contact shall be painted before they are put
together. The dimensions given for rivets on the plans are the diameters of the
rivets before driving.

Power riveters shall be direct acting machines, capable of exerting a yielding
pressure, and holding on to the rivet when the upsetting is completed.

The several parts of each member shall be assembled, and the holes shall be

drilled, the sharp edge of the drilled hole shall be trimmed go as to make a slight
fillet under the rivet head, and the pieces shall be riveted together withont taking
apart. Should the contractor desire the parts may be punched with a punch at

least inch smaller than the diameter of the rivet as given on the plans, working

in a die only

o inch larger than the rivet; the several parts of the member shall

then be assembled and the holes reamed so that at least 1, inch of metal is taken out
all around, and the sharp edge of the reamed hole shall be trimmed and the pieces
riveted together as above. All rivets shall be steel ; the rivet holes shall be of such
size that the rivet will fill the hole before driving, and, whenever possible, the rivets
shall be driven by power. All bearing surfaces shall be truly faced. The chord
pieces shall be fitted together in the shop, in lengths of at least five panels, and
marked. When so fitted there shall be no perceptible wind in the length laid out.
The pin holes ghall be bored traly, so asto be at exact distances, parallel with one
another, and at right angles to the axis of the member.

The holes for the rivets connecting the floor-beams with the posts and bolsters
and the stringers with the floor-beams, and, in general, the holes for all rivets which
must be driven after erection, shall be accurately drilled to an iron templet. The
holes for rivets connecting the floor-beams with the posts shall be one inch in
diameter, and the rivets of corresponding diameter. The pin holes in the vertical
posts shall be truly parallel with one another and at right angles to the axis of the

posts. The posts shall be straight and free from wind.
FORGED WORK.

The heads of eye-bars shall be formed by upsetting and forging into shape by
such process as may be accepted by the Engineer. No welds will be allowed.
After the working is completed, the bars shall be annealed by heating them to a
uniform dark red heat throughout their entire length, and allowing them to cool
slowly. The form of the heads of steel eye-bars may be modified to suit the process
in use at the contractor’s works, but the form of the head adopted must be such as to
meet the requirements of the tests of full-sized bars.

The heads and the enlarged ends for screws in laterals, suspenders and counters,

shall be formed by upsetting by a process acceptable to the Engineer.
TESTS OF FULL-SIZED STEEL BARS.

Ten full-sized eye-bars of sections and lengths, used in the actual work, shall be
selected from bars made for the bridge, by the inspector for testing. Each of these
full-sized bars shall be strained till an elongation of ten per cent. is obtained, and,
if possible, broken, If broken, the fracture shall occur in the body of the bar, and

shall show a uniform and duetile quality of material.




24

The contractor will be required to furnish facilities for testing full-sized bars,

within a reasonable distance of his works. Should the contractor be unable to fur-
nish such facilities, he shall be required to furnish bars at 920 per cent. larger sec-
tions than those called for, without charge for the increased weight.

The full-sized bars shall be selected from time to time as the work proceeds, the
ast bar not to be selected till all the eye-bars are manufactured. The tests shall be
are selected. When three bars have been
lection of these three test bars
same shall be done

made from time to time as the bars
tested, the bars manufactured up to the time of the se
shall be accepted or rejected on the results of such tests, and the
again when three more bars are tested. In these tests, the failure of one bar to
develop a stretch of eight per cent., or of the lot to develop an average of ten 1‘)er
cent. before breaking, shall be sufficient reason for rejecting the lot from wlncl‘l
these bars are taken. A failure to break in the body of the bar shall not be sufli-

cient ground for condemnation if it does not occur i more than one-third of the
longation shall apply to the bars so
The Engineer shall, however, exam-
he require-

bars tested ; but the above requirements as to e
breaking in the head, as well as to the others.

ine carefully into the cause of breakage of any bar which does not meet t
ments, and, if the defect is explained, may order additional tests, and make the

acceptance dependent on further results.

APPENDIX KF—CONTINUED

MACHINE WORK.

The bearing surfaces in the top chord shall be truly faced. The ends of the
stringers and of the floor-beams shall be squared in a facer. All surfaces, so desig-
nated on the plans, shall be planed. All sheared and punched edges shall be planed
or bored out.

All pins shall be accurately turned to a gauge, and shall be of full size through-
out. Pins more than four inches in diameter shall be drilled through the axis.
Pin-holes shall be hored to fit the pins, with a play not exceeding . of an inch.
These clauses apply to all lateral connections as well as to those of the main trusses.
Pins shall be supplied with pilot nuts, for use during erection, four of each size

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

MISCELLANEOUS.

All workmanship and material, whether particularly specified or not, must be of
the best kind now in use in first-class bridge work. Flaws, ragged edges, surface
imperfections or irregular shapes will be sufficient ground for rejection. Rough
and irregularly finished work -will not be aceepted.

Machine finished surfaces shall be coated with white-lead and tallow hefore
shipment. All other parts shall he given a coat of hot boiled linseed oil.

TERMS.

Monthly estimates will be made at the end of each month for the work done

during ths : :
1g that month. In these monthly estimates the material delivered at the con-

tractor’s shop, but n anufactured, she : K0
P ot manufactured, shall be estimated at 50 per cent. of the con-

tract price for finished material in Chicago,
=}

and manufactured material at 75 per
cent. of the contract price for finished m

i ] aterial in Chicago. Payments will be

made K 53 r of F 3 7

: 1_ e c).n or about the 15th day of the following month, according to these estimates,

{ sY £) . - :
educting from the amount of the same ten per cent. as security, to be held until

the completion of the entire contract.
No material will he" pai i
iterial will be” paid for which does not form a part of the permanent
structure.

All expenses of testing shall be borne by the contractor.

TIME.

The trusses s firs ; ;
1 trusses of the first through span shall be completed and shipped by January

1st, 1888 ; those of the second through span by

) January 20th, 1888, and the whole
work by February 10th,

\‘\- m e b E .
3 i 1888. The railroad company may exact a penalty, not
exceeding $150 per day, for failure to ¢

_ omplete the work at these specified times.
July 16th, 1887, :

>
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Width.
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TESTS OF STEEL EYE-BARS.

7% k TESTS ON FULL SIZED EYE-BARS, |
73 ] TESTS ON SAMPLE BARS FROM SAME MELTS. |
st i 0 DIMENSIONS, INCHES, REsULTS 0F MECHANICAL TESTS. !
| - o, o -
Original. | l |
TR TR After 1 I Elasti Maxi ! ' I Elasti Maximum | ARER
- ; - After Test. Il Re Tt | Elongation. lastic Maximum | e Di stars, | Elastic Maximum Sar (%
Nominal. Actual. | I:t;.h_:\tr:_l:l‘“ Limit. Load, L !”; e AR Reduction. | Elongation. | Limit. Lioad, Pe r“tr it Heat
e i el = - - 4 Lbs. per s8q. | Lbs. per sq. 0 or (e ar Ce Lbs. per sq.  Lbs. per sq. Number, ||
Width. Thickness. Length Ganged | _ [ Pper Cent, [t inlr'l: i I\iulg‘lt: 4 Fracture, e Per Cent. Per Cont | inln"hl 1 inlu-‘hT L Phosphorus. LA
Inches. Inches, CtoQ, | Length. ‘ Width. Thickness. Width Thickness, | |  Inches. Per Cent. 4 : Original. |After testing ' 3
= - = — = :| . | Inches. | Inches. |
I = S ot o il o : =l
6 1 320.0¢ 9 3 - o - - | b |
4 : - o . 216 6.11 1.01 5.01 0.70 | 48.1 82.15 | 11.6 48920 74050 Body. 750 557 | 44.84 27.0 42100 74700 0.080 16903
5 | 438.78 396 5 R on - y —~ ¥ . i | J |
S8 i ‘_'i' 5 396 5.08 1.26 3.80 0.80 | 41.2 48.70 12.8 87290 60550 « SN R E R g eyl B gy 1 B B e R Not found il
4] 11 438.63 396 5.08 1.26 3.92 0.92 i 438.6 2960 10.0 28560 62140 “ ‘ i | B B S Sarte o [ :
= 8 319.98 s 9 ks £ : SR e S R G |
: i J.,n o e 409 AL .41 .81 | 416 36.80 13.3 10760 66820 |« [R5 T E KO0 51.28 | 2v.5 | 42810 | 69970 | 0.075 17478
T e 320, OFRE | (i . Non : | : - = , : f o=
I | ) ; | .11 2.11 6.76 2.01 | 9.4 81.20 10.8 | 40384 } 67171 “ 48 563 13,56 94.0 49560 | ~374() 0.069 16014
ird 21 320.00 288 ~ 189 o e R AR N s E S v e —_ = S T _ — — i e e L R
S e : ’m f.18° 2.8 5.63 1.58 41.5 88.75 18.4 | 41624 10627 “ 758 540 49.26 25.0 1000 | 71460 0.067 16928
7 319.98 288 i ~ = oas | : . - b | m ] L [ j
; i > ; ): S (.10 | 1.72 H.45 | 1518 48.2 45.20 | 15.7 | 37085 | 6650 ‘s 61 | 595 52.40 | o4 5 41120 I 70360 0.069 93114 .
3 89, 9t 872 4.03 | e aqo | = i . . ko [ | 1
{ e ;.:q &8 | ;' ) e bt 5.0 AL 2l LG 2 41620 | 56180 4 154 | 485 56.63 29.50 41440 67190 0.080 6119 || Counter. Broke in clamp marks near screw.
& et 372 4.02 76 3 D r i 9 7 il ¢ ‘ = | v e | 1 Q1 9 -~ » ¥ .
4 : »—l.) {3 = £.02 | 0.7 3.95 0.74 ‘ 4.8 7.70 il 89454 | 46141 1 55| .505 55.26 30.00 41880 68130 0.076 | 6122 Counter. Broke in clamp marks near screw.
i 370.4¢ 836 | 4.00 | 75 ) - ‘ ¢ a7y ) PR ' ‘ 1q19 e |
. X Az .00 I 0.75 | 3.10 0.50 | 48.3 21,10 | 8.1 | 42830 | 63910 £ Jibh f 505 55.26 30,00 41880 68130 0.076 8122 Retest of above after reupsetting, reannealing and removing clamp marks.
4 ;| 489.33 372 4.03 . e cel ‘ 2 T R T e = R R e s he e | L =S e
4 I 397 .09 .1' e e 5y 4etl [ .1 ] 53.00 9.0 | 41065 | 62066 = 754 485 56.63 | 20.50 41440 | 67190 0.080 6119 || Counter. Broke in grip marks near head.
£ 3 | Y 3 2 3.78 [rd 9 N > ~ \ = | i = oy y ! £ | ? : t L
. lr | 390.08 : 218 Al 244 0.46 47.2 05 | 0.0 30450 11800 \ s I .T04 | 485 56.63 20.50 | 41440 67190 | 0.080 6119 Retest of above after reheading, but not reannealing. Broke between grip
] | =005 288 6. ; “ = < | | ! : : ; L i
2 = ! 5 “; . 3.11 ‘ 1.00 SR vy . i 29.40 10.3 49404 74440 Eye i | | e Ep g S Ol S 1 i | ____ Not found. || Foreign substance in eve. [marks and eye.
< =5 4 s (£20 1.8 e 4.80 2.2 34215 40300 it 747 50.61 24.5 41070 69140 0.073 | 18118
i 1% 259.43 | 298 7.02 - . o O £ = £ ‘ i et
i i ) | .02 . 1.71 5.33 1.05 3.4 24, 60 10.8 B8240 a80O80 ]'m|]}'_ 4 50.61 924.5 41070 69140 | 0.073 | 18118 Retest of above, reheaded and reannealed.
3 887.99 | 387 a op o e . 3 '_ 3 e I~ = — —_ — _ —_ Bt T ke S e AL S e
4 i it :.“ u_) 3.96 0.77 3.06 0.52 47.9 ‘ 55.570 i 15.0 40120 66200 } c . od St i s L Not toundl
8 Qn Qg DT -y
4 i 387.99 879 3.96 0.76 3.08 0.55 43.5 1 54.60 [ 14.6 12010 47760 T | | A LLTE o 2w S0 T T I . e |
15 300.08 9264 7.00 = 7 ‘ \ Sre s ‘ 4 s |
i 04 et )(:1 i RSpg 1 SHE - R 5.90 -2 38T05 47120 Eye. .52 ‘ 519 27.8 [ 43570 71380 | 0.061 I 23113 Broke in flaw. ) On these tests first set of eye bars made for deck span were
& U0, U 2 Ly § ] | v - .y 3 | . = | | - A : - ; £ 8L § 3
2 - ; = e s b9 1.88 8.1 | 11.20 | 4.3 33133 44900 Head. 750 514 53.03 28.8 | 41530 67460 | 0.074 | 18101 ( rejected.
4 [ 37,58 372 4.02 65 3 .08 =p | oy [ » g oxk » | ~ [ o . \ - [
i [ M i QS0 3.02 0.44 a6.0 | 23.40 | 6.3 12550 60110 “lu]}‘. | LT60 B15 54.08 | 28,75 41230 1 G8120 | 0.075 | 259209 Counter. Broke i shorl end)
- | e p 3 | = — — _ e — — e L A S Iy e s
4 + e 372 4.02 75 | 3.07 = . wea w T YT . | i I
: BoniE: ) ; L5 o010 8,07 1" 0.50 40.8 | 43.60 i 11.7 2550 | 64880 | 60 | 515 | 54.08 | 28.75 41230 68120 | 0.075 25299 Long end of previous test.
7 3 33 2 7. 04 5 5 oa 0 i i 5 =z [ | [
1 :‘ | _“':JI ‘:q )r:l ;01 | 1.6 }.32 1911 52.1 ‘ 40.20 | 15.2 42550 71850 / i | [t et mxin e | e i e R R o R | g e ceeee | Not found,
[ g 3 264 RO BT 7S S R 54 1 1.08 64.5 | 87.80 | 14.8 30695 (2120 “ [ 760 | 545 | 47.90 | 25.5 49560 a0 | 01050) =
5 378.48 336 5 98 g s | | el 2 g e 1 - ‘
) i) ;:}J ‘4 33’ .01 0.98 e T [  48:6 | 52.90 15.7 34480 58155 ‘ 1] ‘ 40 | 504 53.69 I 98.5 (42000 | 68090 | 0.050 | 620
T 3 300.08 26¢ N 9 ‘ a | A 2 3 e 5 ; | ; .
7 . 4 | 01 | 2.0 | 812 | 1.2 || 558 | 30.10 J 14.8 32570 56890 |« | G 17 0.80 | 245 | 43370 67980 | 0.050 679
| | | | I | | |







S

Plate 1.

TowNsHIP 68 N.

PR o, e S

: e
B Jing 61 pig

~

D

@,.

] < /oW b
I N
o [ [ [ [
nibE]ia] =il

e s e e

Townsuir 68N

Rance 4E.6"PM.

J

s000 Ferr

1500 METRES

ANJIU

1000

3000
I

FErRIARY 1847
GCALE

C.B.& Q. R.R.
NEBRASKA CITY BRIDEE

1000

EENERAL MAP
TJroae Liine 5y Suavey

i

0

Frrrer

wo O
il

ROBEATA WELKE. PHOTO- LITH.178 WiILLIAM ST. N.¥.







Plate 2.

c B & Q RR.
Nlenmrners Crry Ronmnm e
Nesraska GITY BRIDEE

(SENERAL FLEVATION FPLAN PROFILE & ALIGNMENT

. a L [owa

- L)

NEBrASKA |

V'
| |

T A o Yl T s
P ' R T T ——

N
| VAN
y

—_—

BT

R——— T 4 nrrTTﬂlTrnr:‘urT‘_'l__l =
7\ 4 i
I; E "“'"_J ‘ : !

3+
S ST g » i 1 l - ‘
- L ] R - pe 5 f
"-&*}:;W‘ e —— e T T L b3 : i £ 508 ! | _ puss | &)/ L
P et 2PN el = s - : = Spfaf o SR R roi (1A A% ¢
: SJ. ,.Jg, !.3_ i LE 1) "J-'. Sy 22 ",3'_ i sgwﬁ ]

S ioa,
< ¥
1
]
1

.
e ;
: i » - - L . | I .

1 ! - -y |
. .:._..:--.: ey L v | A L b~ ] Pl Y - o R T~ — T T < - L TRt U1 miige e YR 'y g 1‘3,,-:-‘-_’.,&.-'#,’-‘!‘*_-.":_,7‘;. T e & - -
B R e TR L Bt G G e e e = B o P hos L e v o e Tt g T B G e TRt e i

A4
' 0 RLEVATION I I
i torls + / F o - 12e-4° -
~The 3 .
] e S — D 1 - . — Ak .t e 7 T r — — - — . 4 + + ¥ - ) 1
={5.4&;:.'“-L;;;~;i;_—f:_‘l’f? j'.;'-“-i*-f"i’ o '“T”j‘f‘i ‘I"“"T’i“:" boped e lows t— S ST S s afui SSSl dunion SE S S S '7*'1—-7";"-_':*1":*':. e B o o o B ~7_-i~:-'1—;-:~_<}-.—-' *.-—T"r:rw.. e s ==
=) = g S S Sl "‘+"'¢""&"‘"h"’?§_"‘_ "'{“’ S ey - e :""_'1"":1' ""{ s T Y A T o T 1Y (T o s . —: — --*-iu-——;e- ~feohit i]‘ e S
| l) g;
v i r‘t
LAN dit
&8
£VE s 7
T
."’ X 800
L, A &P - '} 4 4
= | :
Jdoare or Brzvaron ann Proan 1
I
i '—.\ 5 ll 3 ( 00 oFnoT / e
- J ey | S o SO RN N T N O v A RN S 240 |
Tt 3 4 7S METRES ot ; N
! J | /
-i' .
| 1 1
150| [’}‘{U!“Hll'l
100 U

B WILLIAM ST NY







Plate 3.

ELEV. 540

ABUTMENT
o PR IV

ELEV. 503.5

ELEV, 526 00 ;

ELEV. B17.715
ELEV, 516,05
it ".;';i,t'
Shale Roch

%
Sipe ELEVATION.

ClBI&QERIRS

ELEV. 856.5

ooy A + 574 4 =17
Nl 18 abovatus Elev. e |
il Lo & L

Nesraska Gity Bribe

’_)
E.

ELEV. 518.20

Enp FErsvaTion.

p= 2 B ) v
e 305 TR ] f
e : il
| & Sl |
L 1/ H1IE | S
BT
, it il
] LA 1 | 1
1 ‘: i | | | t
] | 11 |
L sfosdd il I
‘.. 3 \\ | i-m “l‘ .'_, el
. ) R [ |
:\I: ,‘\ & : 1 i;ﬁ ' e s - {
| f ol " |
| X Cit o B J e ——————
% 2 wil ‘ AP
| i o'j- 4 I. i p RN e e B b e i
i i de=tidd ) | N B g e
Bl T . | ; 1 | yaRy sl 1
; ! it ‘ 1 | | ;
L : 3 : L W f W
e S x L Ll : i i i ‘; A
“. 2o’ Ll ' P 2
Pran. st i
St
: o "‘
ScarE. jag =
i i iy =
o 5 10 15 0 a0 i I ) i‘ | 1
2 25 4 35 40 45 4 g B
1 I I | | L I I | L Fral el b #at =
oLk g AL AR PR o T G Sy R e S A S A : f :
T Vs e ST T N T e S e 1 Malras | ATTTT T T T NS

SipE ELEVATIO

Prawn. Enp ELEvaTiON.

ELEV. 499,65

ELEV. 49362

ELEV. 404,38

ELEV. 34238

N.

AOBEATA WLLKE PHOTO-LITH.I78 WILLIAM ST Ay







Plate <1

C.B.&Q R.R.

NEBRASKA CITY BRIDG

2

STANDARD HIGH WATER i
e e e e

|
T I
-

by

ELEV 688 73

P 5 ) e iy

Ky 478 84

A0 M =Py T

_ELEV. 473.02"

© ELEY 471.00

__ELEV. 458,01
. ELEV 4B7.66

2 > &3] v
. ) - Wy RS ELEV, 442,86
R WA v R AT e 1

2 ~'-’E oF Py b e I

LELEV. 4429|

ST R e S
RSN EESNTE Soa e s

= - =
®

IDE AT T T = = . e e
SipE ErEvaTion. Fnp ELEvVATION. S cALE: Exp ErLEVATION. SipE ELEVATION.

HORERTAWLLRE PHOTO-LITH I78 WILLIAM 5T NY.







Plate 9.

CRBRCACRRSES

Nesraska LIty BRIDeE

[1AsEAM SHOWINE HATE oF PROGEESS IN SJINKING LAISSONS

NOVEMBER 1 ~ DECEMBER 1857|1888 A R e e A
e 8 ' ia v _'___;E' =t :”“ PSR T '_‘ 3 BT = = T S S 8 " o ;é e :é‘m T 1 .;- B e | o i
B B L A R R MR R e MR AR | -

500

| 408

| 490

488

‘480-

| 478 4785

—1 470

470

—{ 468

| 468

460 — 460 |

1455 — 4B8

— 4B0

‘lwo

| 448

PIER III PIER 1 £~

[ S | 11 I thra y : e e | a0 - ’ :
L MR TR POse ) 8| SISOt | ST e 1 | S A LR | S SR bited i
& 13 20 = —z—rance . - L e e o s s | e







Plate 6.

C.B. & Q.R.R.
Nesraska Gity BrineE
RECORD OF WATER STAEE

RIVER

THE

MISSOURI

EB.

Ty, N

[
L

AT NEBRASKA

JHIEE

i
i)

JUNE

MARCH

8D
=]
=
K,M,
< |
o™ R_
<T
=
|
m |
=] |
B

14 23 20

JANUARY |FEBRUARY

HETET T ]

i JANUARY







Plate 7.

CIBRECIORRAR
0
D

=)o)/ Nz J| E)ER
Nearaska Giry Eriose
THROUGH SPAN-400% 0% C.T0O-C.END PINS

=i

¢ g " " ;o1 g o mplgtf e ——-
e e R L st T b e 268 — e — M fm s s et . B s st e e B B e 2o Tk ‘
| I - "L » 1" | ficaucs S g %
i , ‘ ; 1 Cover Plate 28%3" i 1CoverPlate 28} | 1CoverPlate 2843, | 1CoverPlate ltgsu 2 i
| 1CoverPlate 28%3 1 1Cover Plate 28%% | 2WebDlates 19§ 2web Plates 19%% . | 2WebPlates 19%F o 2Wweb Plates u,’i?- 648" |
non "t =4 w e | . Y e ) - " 7 e : 5 x B ¥
: 2Web Plates 19,{;. 52 o8 2 Web Plates 19%% 62 4t | 28Side Plates 11%% 7346 | 2 SidePlates 11.‘%” 8095 | 2S5idePlates 113, ;86.46 ESIdelPlatzr e g, i
" H - » » “Ee 4b " v Su » [} i » "5 ® g
FES et angle si<tbeATE RS | 4Angles 4xdx% |  4Angles 4'%x4'x§ i 4Angles 4x4x4§~J I 4 Angles 4~ 4’ 3, Pacavig e o l -
o iR [‘]'1 2 Flats - 5% 2 I]- 2 Flats . Ox st '[]' 2 F'lats : RS U 2 Flats - St IT2F lats ,5,% E-jF'lats i LE I.\.-[:, 1Rod Wdis . |
/ S 1Rod 2% dia 2 1Red 2% dia =4 1Rod 25 dis [ ARcdi13dia 3 1Rod 1% dia 1 Rod - = A T e e
/ . S 4 LT a8
/ e i . s : |
/ = ~ N 1
/ BPin | N (_-,\’(} 6Pin [ |\ @ 6'Pin 4APin | \’\\9@ \~.\\ :
¢ | o I . . |
/ BN O e N i i
/ (9] L& Li,': \\:S s ; :$} == iR e \\\-f)\ I;
! 5 _ : ! :
'/ 3:9 © =g o ‘F{)’ N7 k}d“" I‘_ mio ‘\\jsé
/ iR ST ol ‘*.\T'ﬁb_\(,, “\\‘j’e_o. \ X I |0y \I\\\‘ >
i " Hved NN X NEE R N\
Pl 3 by i L2 \_\@9 N\ \Gé" N 2%
s/ .,%U » e il wa 5 DN N Oz« fiil v
~ x Vg, o ] o Q NI NN + \3 o
ey & > %,, |r;< it ng e /} 3 | bt
S Qe v 5 Ea=y C, AN N 1 mE
4'(30 < N*D‘ /4 I : N 0 NS =g
/ ‘_‘ar o’ 'E‘" /: ‘ i ¥ s
* / | R
/ 4 Angles B3 gl e
o

20-13C1oC

=
o-

5:1=10

i e e, CENTEE LIQEOF SP‘AANA (5T :
BN () e

= o ;
s ; NG i
RS e i V\{f\’l o B § B
T T - v, i r
R, .
Kﬁ(\(_ i%yi"?f{{g&xig&;t " 'A.._ _%ﬁ_,__ 5
- e R e e E BT AR
: i = r —— - 0 : — '7\' - - = = —— H 1Rod 12 dia | -]Rod l%u‘j.a.{ 7"
‘ 2Bars 4%§ i 1Rod 2% dia | 1Rod 2§ din | 1Rod 23 dia i 1Rod 2§dia l o Bars 51" j, 2Bars?7 x1g
H . | % ” 2 r t " A a”
AN T 1.0 qu ; IHZ =P } L_,s s s T A ; L"S 2Bars 711%_ 2 6 o Bars 7'x1% e i aBaTSTHxl;g“ 92.75
EWIQ};S "2-13*:31.. 2596 i 2Bars6x1 ,13495’ | 2Bars 713 L5y ,8 | o Bars7'x2" p69.75 : 2Bars 7%2% 805 SBars 7 xL" ot i 2Bars 7 .Kl?"
ebPlated 1753 | ; 'ajadvs'/xlgj g 2Bers7 2% i 2 Bars752¥ | 2PBars 7%13 i ERnTS 71 ’ 2Bars 7 x1w
AT ot | el i ! | o " 268" — e
e 2 B A N B g | 4 R A— e B B e e e e e e B R e o Rl el

ELEVATION

ey e T e e | e o o L S e e Tt i A A rome i S s o g o i | |
- - P e =

0 3
\ut i lf‘ ‘f ?lﬂ !l! al‘!_ js Fret
2
T GO 1 JE i h i } ?_ ¥ o Mcrres

ROBERT A WELRE. PHOTO-LITH. I7T8 WILLIAM ST.N.Y







Plate 8.

C.B.&Q.R.R.

Nesraska Gity Brioge
THROUGH SPAN 400FT 0™ Cog C.END PINS.

55‘8]5.’

0 1 2 3 4
LT LT ETTTY e T s | EeSn ALt | Ak
0 1
ke 1 re | S5 | CRET PG T S0 TN | S50 [ SOn O SR

7]

| : RPN : |
0 =y Laﬂiceg -FL
-<lj‘ 2 " -t{J
| T
= . = ,t,-._ 2 = _‘_ ‘-f-._\. - ,l,,,
| 48 3 L T T T . :
o e e s FANEL - PomNnts Lo
| ANt/ H \@
é o i 1§ o)
< 4-3 — —41‘
T Floarbeams and Fnd Pasts remaved.
. ru (o
Al =%
= X =X (w]
Al FIXED END.
s 2 o
o (@]
n < e
/of/
L, Mo/7000 0000 7
1 i A |
= LAO |
| 1 Web Plate 30%" 0 i
4 Anqles 3% x5x 5 1 e |
| deganate of BAngles3x3i¥ | .|
! O 1 WebPlale 50x% 1
| o L oI A nlea B |
([ AR e A s e JCSSES D X |
| 0 |
| i o
| SEiPnier o ONad i ara Lol o e T / a o
| A I 2 S (o]
i s, O O [6) - F--—ML-—. e
{ /,K__g%m%ngmﬁagagf" |2 Bars 4x1
:% e — l 7‘_]__73!,__,_
2 e e e |

. S10E ErevaTion aT WEST ABUTMENT. SECTION AB. Sipe Evevarion AT Prerlll.

ROBERTA WELAE, PHOTO-LITH I78 WILLIAM ST.H.Y.







Nesraskh City Bripge |

=

THROUBH SPAN :

I Red, 2iDia

4007 O™ Cro C.END PING jflebecupis

. S N

: il ;

i T

L]

cleedinfeg

Secale: A
o 1 2 T 4 | | Fl’.ﬂt
| | | I S S
? s | Metre

-

o T e “‘;". 1 i - =1 .
S— NN O =k 1 0 1 .

3

e ey bt | X6 A

19 00 00000000 oO0OSGO S

]

T lo o [[T&so]
| 4 Angles B¥x5
1Webplate 30'x &

”
) I L] "
5 L CoverPlate 8« §
| i ‘\l___ o Vo WY e W
(IfOCTO 0O 0C 00 00 0O0U GO 00
| ! z e e : Wif'l"f;‘r""
|| gk o] 2Angles 5+3%3
| dllh™ yh «
G [P, Qg
- q|[b- of%
C.) W J ;\‘D " "
¢ & o S5 1Webplate 53 * &
| -0 ) 2
| r‘) L) ,’. () Y:,,"T’
i b- ol
| ; ¢ o o

2 Bars4r§

50000000 00

00000000 OC D

o -
O 0 0

-1

Q0 000 0 ¢

o o

90 00C
o)
o
s

00O

)

x|

3 Pin

"' : "
" 1 Roa2#Dia.

;PANEL PoINT 2 |

Plate 9.

- W VY ey

™
W W —

i

A LT A

)

E3

e
-

3
J

gles!

J oI
r—

21
"J2

' 0 O

ROBERT AWELCKE PHOTO- LITH, 178

WILLIAM ST.N.Y.







Plate 10.

C.B.&Q.R.R.

Negraska Ciry Briose
THROUBGH SPAN, 4007 0™ ( 1o C. END PINS.

1oz —d 3 Pin

1Bed 2¥Dia.” : 1Rod 23 Din L K S
—LL_'“— == A AT i s W e T 2 T = —L——* s
{00000 000 | eooean 0% 00000 d ] A 557 =
| 00 g g Fo00 0o Es ,

0 o~ of Kol o 2
| 19 © _Q () O_C‘)‘-\O oNoEn o okt

| Db
7. :
/0.0 O O losE | 0o ¢ c c
2a2n909-9,0 0.0,,9.8:0.0.¢ 239 P@Qg@gﬁﬁofail"m?n‘i

st

e

|
f

. PANEL Pomnr 3 €

o

; t

q o 2 a3
5 o) 1l TURTRYVINTY| ' ! ! | !
2| 1S i NI 3 Melres. .
2 fq L | sl
o o )[ |59 o e B L |
‘ g‘i’) o ): -
dio’ 0 il
. E.O Ofid ™\ il
| ‘ B O
Whie o ] s ‘ g I % i . | b!-.-, -,.\;:- 5 . ;'. | ‘\—}O 000000 O‘O (8]
9000000 0] | [0 | " OIOSORORCHOIDIO} o "0 0 0 0 0 0 i 0| 2Angles 33
B ol B | I8 o[ 2Angles 3-3+% T i 9 ot
iio o | [ | K20 : 1 | b 1 of+ z
| 1 Oi~F \:I | bl : Lx "o
B (B iof% el . b b3 ©[© 1Webplale 53§
i [¥o Zré& 1Webplate 53 « - g
Ol g <
‘l:) 0 g o b
o[ : 2Angles 33+ ¢ |
lip Gl oy, 3066000006009
) 0[c00000000] =1L
} (6] o
= et 5
[= o 5 °l3
oy ol 2
1g <
O|E od
o3
F o0 0000

2 Angles 553+ 3"

ROBERT AWELCKE PHOTO -LITH.I78WILLIAM ST.N.Y.







Plate 11.

C.B.& Q. R.R.

Nesraska GITY BRIDBE
THROUGH SPAN 400FT 0™ Cro G END PINS.

Pin ~—-0%

Giid"d'ou'u'oo'}uu oaouoouoooo
Doooiuooq, o000 O ©

4 Pin

0L "0 @ Qoo g Iddooloioe "o A
\_ 0 0 % 500 | O . 4Pn »E : \ { 0’0 -6 0
l© 0 o0ojoo ag0¥0000oo0o o0 o l . “3 ! 0 ¢ 0 o0loo 0O 009 0 0
T = e : : | . . 0,0.9.9 o
szgoL [\O o f‘? '\or'-\o‘. \J \Dﬂo'\ L ‘_‘:'\t )fxof-{q i U(\({_\LJ{_‘(_J{_‘UF:J\ \3 | ‘J—xuﬁo \O. \OF\O r\o\(‘)." Los O -\Ot’\:)’ O‘ ‘J. O ‘)‘” O{.‘ Q'\ o J
e L':r“v—v—\.—r—cr"cr'u ~ T A e ,—-r;-! x {3-':;:& | E . it i o~ "
X ;\ C} Q0 3 ! = "

- 2Angles_|¢
OO0 00 0000

=¥ 1 y

,_Q} b &
:ll i1 ¥
=]l >
4l Seale:
1 feot
| o 1
] Leeloelenten] !
f y Mtres
v 1 Y
|7
g

| ”({ i .I
N (o) Q N .
£ 14

o
o

== 1
0000000000

o 2Angles 3+3+%

0

© O §

~

1 Webplate 53%%

=

e e e

2 Angles 64 3

VT T T v e T e

?.f\nglesl%*iﬁ'ff
Q00000000

T —
- ?;_Ilr:!’ft:!fi‘_i‘!‘

ITAWLLIAM 5T MY

ROBERT A.WELCKE PHOTG-LITH







Plate 12.

C.B. & Q. R.R.

Nepraska GITY

1Rod 1%din.

=

£l

| " 1 L] "
. 3Pin k103 —r—10% J 3 Pin
1 Bod.. 1% dia. g .

DRIDGE
THROUGH SPAN 400" O™ C.ro 0.END PINa.

—_—— = =l “%_‘\'Zf':%;""' —a—a_ao. L : ST Lo 0! o
[070767070°0700 | 9.0 ¢.0.0 000 00000000 | ©olo ° °© af Te T
T o ngies
0O 0 o0 o0lco id o Qoolooo o © 0 o0 o fieaioss
| ool 1Plate 15
00 oo | O B -
| P Pk - .
0 00 0 jololidyeSH] G0 0000 0 00" 0. 0 | i
2 . 20! - M % | :
10,0,0,9,.2,.9 .0.0,].£.0.0,9:3.0:0.0.0,0.0.0.0.0_0_0 |
= —=
T
0
o
RN
.D
i’
ol
1Plate 1573
Qi 2 Angles 5."3%_:'?;
SI0I0 (0100 10J0ID OO IOMSO MO B0 RO SO OTS |
T T e g
S ;
ad |
: "
|
| i ;
| ,;\S(ialf:\: ’
feel. * . - 7
J bbb z
A AMelres. 2
| 4 o | 5 o)
| (et RN LT — —
I 1 ‘
| * = b I P
| ]ﬂ i"“/,’\ J\; il 7
" Hie 1 [
! 1 fhoi— ofl I
¥ - i ) w -
l i il | ol § £ LT TR e —
! | (O __';‘u_;l I 7' O” - o
e (o (o} ‘ =
S I _ oa -
] }# . W 8 P Sl W W S WL & . = ' Q() OOOQ OOOO o
( = sooacooooaoons 50000
— HAR e [ H | 3 ) @ 00 00|00 0000000 O 0 U TR :
00000000000 0] | o | zcjcao i = JJA
o ! H:- I . L | ! He M 5u
‘»W' Q I . Ef ‘[ 5 Ofte l 1 Cover Plate 8x%
i b O e R
} i ﬁ] Il ofo ,(‘“ 1 Webplate 53* 3
& [ & f G Bl B ¥ : P
2 ' [ E | ‘) . ‘1 O E 2\: 4}”\”9195 x[5x%
& e | | | Pl ;
: [ | NP e
| IAREE |
- ARl o h' Py H’ C ’
o o] l I g Bl =1 0o 0 0NOL D
tea] ] 7 \ 4’ 5|
B T e LBEEE
v - 4 ; : e
1Rod 12dia. : P b i
z Q Q O

3Pin k12 —+—17 — 3Pin

ROBERT AWELCKE PHOTO LITH I7BWILLIAM ST. N.Y







/4551/]775&’ Lioads

0L 3200 1bs. prifof Hridge.

JE e TEIIm
SETLL GTITITL 0 Ot s J

U,

C.B.&Q.RR.
Nesraska Gy DRIDBE
THROUGH SPAN 400FT 0™ C.ro 0. END PINS

|

T

Plate 13.

(L) Us 13 Us UL :
=23200 DL — 840200 DL
-3858000 DL. -461100 D.L - 540000 D.L. 597700 DL. -631100 DL —94~DDD e _ 605000 LL.
-335600 L.L. - 432300 LLL - 506300 L.L. 560300 LL -501600 LL. -gg%?w e 12461200
693600 — 883400 -104-6300 11568000 -1222700 <2462 .
|
x A o x '
s :"‘/'“;'\@’/7 / ?9 L~ N
ALY Oy, ¢ X 7/ G
D Va2 Go S O 75 x /0 Ys <
o "9 0 ?‘3‘(/ GRS \%7‘./000 Sl % i xx‘je < )
%5055, “O.95° LA ‘00 =L x. 6 402850
3> 0.9 0 D b ) ) » 00 b X 0.V6 S Cn’d
Yo e 0 OENE ¥ Je kg (2 O 4y 05 0 0.0 A2 M
Ogo {){\ g \ < ¥l 0600000 (7] C‘c < G
S X O
e ——— M —-——--—————..5 _____ Ma Mzs IVI‘L M5 Mﬁ b4
0 1 X Mli‘ H W H =i A H
N i -\|/6\ =S = =) e .
Q“;\'? gj OO%)% ggg Ooo Qoo oo~ A aAH
() B D\ SO B Qoo Qo ocoo acg
o0 =fel= o) ol O o) b O oo T ooo Do o
ré:’roq‘g) RRT 20 = P& I~ [=EN S 10T o2
D AP © 00 Py i & B Do YO = [l ©=3
"3\4.? aQd s iy F I B ey LA alw D T ! ‘
¢ ;DQ: sje ieguiiogs C\ ! i r6|8!QODD )
7+159300 DL +150300 DL, +233600 DL. +358000 D.L +461100 DL. 454000000 FOSELO0 D +580200L L. >
+149300 L.L. +149300 L.L. +219000 L.L. +385600 L.L. +432300 LL. +506300LL. et +1198]100 -
+308600 +308600 +452600 +693600 + 893400 +1048300 +115800 i L ]__I
‘ 6
| 7
L’U Ll ]—_JQ _-[.Ja LJ4 I_is _T_Jﬁ L7 :
uj
=
o
=l
i
i
&
.
8|

TOR LATERAL S STHEM |

O
)
bq)

: g 0

)
s}
o
pO

X x

: BoTToM LIATERAL SOYSTEM
: A R FicisTTe

= >

e 7 \\ \
// .
¥ S © > & : o) O
) oo ) ) S ) )
© « o \ \ o0 S %
@b el v

ROBERTA WELKE. PHOTO-LITH. 178 WILLIAM ST. N.Y







Plate 14

;s e

c 5] & LR IR

Nesraska Ciry
DECK SPAN 325 0" CroC. END PINS.

e s
. ———25-Dj5 -

: Li . T

L ' o lt A ' 7" - ks i i Eiffi— T i B }_ngerPlare 2 7‘(?
R ra0h L 25-0is : ES:0fp e ' ; ot i o it Leomec i 2 e WJ‘%FIZSZIS;% 6.3
. | e 27+ Us lates 1842 | __ o 4Angles (e
: ] <y ] 1Cover Plete 27+ T 1CoverPlate 2773, W D e e dioiint 31763 Sont P 1073, J ;

1 1CoverPlare 273 1 : 2 WebPlates 184 | o iE 2Web P}are,]s».u ’ i AWshilales umil o G aige Plafes 107 2Flats ES

; 2Web Plates 18 3 | 45 ¢ ZAnales 4aaud 0600 : AAngles 44+ 6925 4hngles &edo . (70 ‘ 2 5% 2 '
: | 4"‘“'}1"5 4 a *, J 51(3% Plates ]ﬂ' 3" ?&Hdvi‘hrec 10"¢ “Sqdeplah’s J]n"\f EFlaf"“ —
| 1 2t lats S % | ;Tldrb "3 : L SDER = -

R =
) \\ \ §\\ >
\ § \\- b

. ]|
%] ul&lmuunmltlﬁmaumlmlﬂlﬂldlslwlmlmmauﬁf s
m | by LITJJLU |
il nrl [TIIICY 1 ‘ .
6 Pin Q o Hi - ¥ T 3 gt i
'
/ z|
/; L
|
/ !
/ |
o,
wl <
/ 2 o
a3t J; ‘,i
/ 2Plates 1:2%% 1 wl %
4 4Angles 32 3% o
e &
|
He |
o=
= W
i
—
o
o
14
& 1
: ¢ e S
o |~ ‘ ars 7> 1E‘|
6Fin N e B s o
-_/HM- Vs s . e — ‘ LE%::/QU17F & LJE&E@M; 4¢J8 5
o . | i . Ry N 2Bars 7:_‘5_41’__", LS APars 7<1% ) ; 2Rars 5*1%
2Bars 713 =24 5 Lll DBare Zrl Lot LJE. Cladts ihqu L3 5.2 LS R E 5 1LI 4 gPars VX134, (0023 y | ot
T it o, ko i CBars 14[ / : eBars S'IKJ | 85“0” Cemi - i X == = o O
AR . S 5 op co= (=== ¥ 2astl e - * ot X I

|

Tg__; 7 *
= 7z

e

Scale:
a 5 10 15 20 25 Frer
bl i | l | |
0 1 2 - a 6 7 T e METAES
Ll 1 4 i ‘L L | | |

ROBERTAWELAE. PROTO- LITH 178 WILLIAM ST.N.Y.







2

Plan

H\
:z :.”1‘
o
=
£
s
» ,./
v Plate 30 %
- 2 Angles 44" %

Liattice
sp kel

o &
\ )
e =4

;Aiqﬁ;}l, °

T00-000000 000 0070 000 50 O]

SEORQON

C.B.& Q. R.R.

VEBRASKA CITY BRIDEE
325-0" Deck

1Goverplate 2753
2Webplates 18" 3"
4Angles « 4~ 4
2Flats 5% %

1 Hod E:‘lq.

]

0 EBar%/ 1"’
=

iz TR0
E
FIXED END ;
|
i
|
©
‘o
i
|
1
i
Side Elevation i-
| |
i ey
t 2

PaNnEL Point L.

Hollers.

e e
g
;.
|

3 " Diam

e

Py

: \
Span / \

ROLLING END

ICoverplateE7 2 .\
2Webplates 18 e
4Angles4 4

2Flats 5

| T A
IJ ?Bars 7 *1%

1Rod 15" 5q. R
1X: i ) T
1Plate 37 * 13 B ©@0101010/01080] 010401000 -,-5.?*‘ t
: e e ey |
- = - - g S D N el TN
Steel Rails of Pattern N°55 E S e = s ez [ — 3 ‘\
Cambria [ron Co. e - RO e, = - g :

! 1 odl s

3 Rod 13 q

oy

—

A

¥

Scales:

0 0.5 1 i ] 3
FLECE e . |
EARERARRRRRR T

6 FEET
: T
Wil
g I
METRES ¢ {

Plate 15

ROBEATA WELKE

PHOTO- LITH 178 YWILLIAM 5T N,







©} |5] & @1 IRtIRt

Negraska GiTy BRIDEE

DECK SPAN-325% 0% (.T0 C. END PING

Plate 16.

lf‘ 5 Phre

5 "'"PLUC 5)
& o s oon %
W;)Qo;u‘)-)uuoooooQJOO ‘ | O] = ]
r S D6 5 -, ! \c e { . . “,.‘ o !
L ©0C 0O00RO0O00OODC )o)ooougooooy 2 2 | S coo00O000d 191 = i
| ( 1D | s it i !J fo} il | Ikl rlm;';r C f.i" ;
|| | Y | ! ° &, o| Aingles35E |
i A SR Mmoo . el e I \ i ol 2.+ = B4t I 20 %%
R Ahngles 355 o SE angeHny | |ahgeoh W o
, £ 2nn 3 “l £ & i 3 | s | hadya el ¥l -
o e | lWLbPId}ESO 8 1Webplate 30 *§ lolg ;1‘2“ o chbp}dre 3958 | l 1We [m] mﬁ 5[] 2 il lolE & E’él o !
il 8 e i I ‘
i io RS =0 '. \\ —— [’ o5 = ik ] |
Lo o] i Bi< a=ien, | |0 O gt (i o c 3 Pin L
\ S 00 DD YOOI ATATA A [l 0d od o ed | | ol i
| b e — -d O_OO QU,OO Q_C 0 0 C i\" U‘J\'U Ur)o b i} ;|
5 s L"‘"ﬁh‘( 3 > =
? —‘}I aleral Flale = % _]‘”.H,}!_ud : A = e
| D 00 J"""\ Q." O D oy o 1% Pin
b o ol Q Q o 6 Pm ‘l -
=46 0 CEROER) )| S
: L :
|EoioloToloN 2:19: o Ef’_ : Nl
DD
N ) %
]
1A
I
b g
Lattice 3%
o [22%3 Plate 13
m D M s\\ 9
:Anq]es4 4k e
O 4
; . NP
et LthceE’-*é*
1 Lattice 'B% X g ;
= a0 ﬁ\, W S S - SR SN

0 01 a2 035 04 05 06 07 0B 09 1 METRES 2

w@[_%,“;:i._kl |

: I

PO oror O St 'f it 27“‘13]1181"33[@
| o=
EWebplatcs 12§ 4Auqles5 3 % G
"_o [} oouuo O O WSRO RO NG
o — - ot ~ g — P =7 ‘ '?7_".?.'_;- =
1 Lallicer_g“@“ i
L
~ M
5;,:13-’ >
Scales 5}5‘ 1
! R
1|. 2 3 4 5 6 FEET - b
- } : 1
e
il

Pa .

2 —7ﬂﬁhannels
| 351bpYd
2-7 Channels 35 Ibs de 2

O6.0.6.6.6.0

b G
Blile 2% Pin

313
IZ 13

ROREATAWELLE. PHOTG-LITH.178 WILLIAM ST.NY.







Plate 17.

C.B.&Q.R.R.

Nesmaska Ciry Brioze
DECK SPAN 53257 0™ C.TO C.END PINS

1” % Plate

1 o pluke
- VR E— - e ‘-3—‘* “ qi‘-‘_,,—--“-‘-‘-[-;a I | it i
S— -‘OOO'UUOOJ‘O S BB e ‘igl 4 [oloooo 0o oojo o o 000 O £ i
| c 0000000 o e — L b T st s 15 o ‘ .
T W lo fooooooo00oqg Ji 'uJooool\o 0 =0 =00 o 1 i ‘
00 | | St T | Ok 4ol © &
ko Ficoll @ ‘ \ :P !C@ i 0 O ] [o O [iliichonniils O Jl‘ o oo, . ]a)"‘ lo | ‘
MY ¥ ! ‘ It [ , [ 1le* ko Wl [ ‘
4Anqlrs %" "5 *& Ejetnfo mfni.l?u- o Yo g \ "o q-‘f) I : o ey, = x il o o [
. i . S nen A 1 | n | JG { 5 e 2 I ;
1 S 0 5| 4Angles 525 * |,; ‘ 4Angles 355 *% it s 4Angles 3 3% 558 070 N i £t <+ 2|l ~| 4Angles 35*5 i G
TWebplate oUw s o B nan | s | O Fbrlate 3073 | 2 Ol el =
a B glo 1Webplale 39 3 - E Webplate 505 dib 1Webplate 30 BRI P i 5 At lo| IWebplate 39%2 | @
- s | | S n'%
| 8 P=lo 1l g ol & .2 g 8o ’ i
a reh = B | I = "o o | |
= S=ilo ‘ ‘ lall= = = ilo
o 2 - [ ” ] | [Of fw 2 - 1 !
(4% V] nedllo | I'J' 0J Oa od od| ol 3 BE
| 3 L] | . il e
‘Oouuo_)o (5o o .
1273 mare o™ ) O o O O A O O B e O S e : 11, Phtc

=
0O 00O0OOPINTIPVOO000O O 0 O 0 O

: 4 LateralPlate To 00000 O0}@_ PPO[6 O 00 O O 0 O O 1
= 'l]4F’1n '%"" o o LT} ;@0 [v] ipin \
|l o o oooloooia —0palo o : O ]
ORI EEAR EEE R TSR
e

QO Q
D‘ 07 - .
O | 2-7 Channels 2—7 Channels
it Q ff 351bs.p.Yd 5511)4}&(:{
[tk QI
|l Lod I
D : o
i Q;
|l A

RORERTAWELKE. PHOTO-LITH. 178 WILLIAM ST NY







Plate18.

4 Angles 35<5% &
1Webplate 303

LJ ';aod Mo u]l

|U O,O O O Q

= ul

ln. HI.I Hﬂ d

~ o =3 = st

00 0]
il M O-
B o of|
| 00
4 Angles 55"5 S lofo
1Wﬁbp1att: 30§ ro"'o
\\J Q

C.B.&Q.R.R.

Nesrasia Givy Baiose

DECK SPAN 325707 C TO C END PINS

12¥ Plate
. e _..-—l—_n.q":" - e "‘.‘_’,ﬁ
ouoooooooouuoooo’|T T db l |5
9 o L | it = e B
5 | { . Q Q o O O O
(®] Q | Q ) Q ) EROR - J
. M- 11 Il 7 I —||
Q ’r*:tm, kol Q lr | | I I ‘:-:: ) Q0 9 @ﬁ Q O |
O ’Tm""“‘ rr’ } o] I | i I: ¢ 1030 |
g 5 21T E73" | ) T R 2L lok
oll'a s " 5] 5| 4Angles33<5+x |, 3 4Angles 35*5 *& :: 1§ AAngles Oz x5 [ofo f 7
Dk 0 7" 3" ! ré!—" I 2 At 2" (S A X -
o =% T Elo| Webplale 39 g | & IWebplate S0=8 || ¢lib IWebplate 508 joio 2
> Lb & v B fo] { | (I il 1;)_ o
O\Fi 3 EZgl° e Bl o [ o o
o el e aifo| 3Pin . [0 00000004 (i RO R0 S0 10}
looa o0 ol = — - - Hy
PO 20209

. . - . —

0 > ‘
2=7 Ghannels 351bs pYd

2
%

e
C

2-7"Channels
35lbs p Yd

125 Plate

L-%I, —x

[Glcooooo0OJo[o 0 @000 [
|°| o | |
(2 1° o
IOI’”‘L: fowa| :

|- St cLom |
iok“‘m ¥ kol O 1" 3"
ol oS t3 fallo zi-Anglt‘ﬂ“ 9%, |\ a0
|l =i xoB 3 10
1ol &%  HuF|o| 1Webplate d g~3 L
‘I\) —'_“ 'i‘ SD:‘L) |
R o2 ||
1Ol < LR g ‘.
[off g o ot o 3Pin i |
RI° S A '

e

]

-
£—7 Chanmnels

Isq Bod IsqRod

35Ibsp Yd
T _(,El,h. o

s -~ '.'i“
7 an Laltice 2%F

Y 2R B T
41;;"31.3"5&'13 2z Pin

RORERTAWELRE. PHOTO-LITH. 178 WILLIAM ST NY.







Plate 19.

C.B. & Q. R.R.
NEBRASKA CITY [ERIDGE
DECK SPAN-3257 0% C.TO C.END PINS

STRAIN SHEET
1L Uk C:

U, LI Us U,
DL-336000 DL-424500 DL-486000 DL-525500 it 7295?—00
LL=336000 LL-424500 LL-488000 LL-525500 Lb?"egdgq
-672000 -849000 -976000 -1051000 -1077000
D) 74 <
o C‘Of, &.z: .504: C_,)[’ 456 < 6.
i S <} 2 < G e v g 0y
vty 2o ip 236 2006 8690, O3
Aoy 2 ¥ 0, Y ) el e, 092,00 7
ER) o, 00,0 Fp.500 ; S6,¥0p Y0, 0 %
BN ) (’0 4 00 © Op ¢ Uc:
o o0 (4 (7] (2]
‘Qdcg_\‘_c' £
VoG
oo
(=T=1=1 oS0 oo S0 = =t=1
ocoo coo coo oCco oo
< o v r= D15 oo oo
(o H ) 0o a0 J F=RiNop] g 3V ~ Ut
gl e0 20 [~ W H w’“-*l_q ) O O
13 L ! I|T| sk r"l (i A 5 I].hl
I 9 o hlrg Ev
‘ SIS a4 & Sl pL 525500
L DL 152000 DL 221500 DL 336000 DL 424500 DL 188000 S de0d
LL 152000 LL 152000 LL 221500 LL 336000 LL 424500 LU S8 00 1051000
304000 304000 443000 672000 849000 276109

=
E
E
I8
s
£
E

L.

' TorP LLATERAL SYSTEM

ol L, ')Q
Q Q S o QP b
S \b\,%% ;(;”.D‘Q ) At 2
e =g - e . — -
BorToMm [LLATERAL oOYSTEM
oQ
U S a9 o o ) ®
PAs) Q. C Y o
o D;% "j:\' 51\ n:':)\-j \,bq o

ROBERTAWELRE PHOTO-LITH 178 WILLIAM ST N.¥.







? -
bk d
LLLLLELELEL

i
s

o

R e Y

? METRES

C.B.& Q.R.R.

gRAsKaA Ly [BAIGE

F'LOOR

'1

P i1 {
\. / iolio
SRl

Vil Du_l.;} -q n Q F_?\

"f’m
(2]

\

I 5)

0O0O0O0O0O0

Q O Q

THROUGH SPAN

12 0ak Plank

%

SECTION

Bridge

of
— ———

Center Line

! >
/

i

o

| /

i

s

Vv

|

|

! r

b/

|4

¢

[ >

N 4‘

enter Line o

Lele = of Bridge

s

i # PineFlanh

g% 9 [Dak Ties

2\

T O T
i

I

n-0"

i
|
i
¥

PIL,AN

ROBERTAWELKE. PHOTA"L

ITH 178 WLl



o s i o i B0

i R s St S i e i










	[Seite 1]
	[Seite 2]
	[Seite 3]
	[Seite 5]
	[Seite 6]
	[Seite 7]
	[Seite 8]
	[Seite 9]
	Seite 3
	Seite 4
	Seite 5
	Seite 6
	Seite 7
	Seite 8
	Seite 9
	Seite 10
	Seite 11
	Seite 12
	Seite 13
	Seite 14
	Seite 15
	Seite 16
	Seite 17
	Seite 18
	Seite 19
	Seite 20
	Seite 21
	Seite 22
	Seite 23
	Seite 24
	Seite 25
	[Seite 33]
	[Seite 34]
	[Seite 35]
	[Seite 36]
	[Seite 37]
	[Seite 38]
	[Seite 39]
	[Seite 40]
	[Seite 41]
	[Seite 42]
	[Seite 43]
	[Seite 44]
	[Seite 45]
	[Seite 46]
	[Seite 47]
	[Seite 48]
	[Seite 49]
	[Seite 50]
	[Seite 51]
	[Seite 52]
	[Seite 53]
	[Seite 54]
	[Seite 55]
	[Seite 56]
	[Seite 57]
	[Seite 58]
	[Seite 59]
	[Seite 60]
	[Seite 61]
	[Seite 62]
	[Seite 63]
	[Seite 64]
	[Seite 65]
	[Seite 66]
	[Seite 67]
	[Seite 68]
	[Seite 69]
	[Seite 70]
	[Seite 71]
	[Seite 72]
	[Seite 73]
	[Seite 74]
	[Seite 75]

