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THE 'CITY·S' GIANT 

BRIDGES' 

Although the famous Brooklyn suspension bridge 
was built a quarter of a century ago, and, therefore, 
cannot legitimately be included in a 'review of the 
engineering work of the past decade, we have given ,it 
a place among our illustrations, first because of its 
great historical interest, and second­
ly pecause it f�rms such an impor' 
tant member of the quartette of 
giant bridges which span the broad 
waters of the East River, and atlord 
the principal means of communica· 
tion between New York and Brook" 
lyn. 

. Scientific Arnerica� 

THE ; �8BURO SUSPENSION BRIDGE. 
In the Closing> years of the last century the city 

undertook the construction of another wire cable sus­
pension bridge.'" The location of the crossing was laid 
from Delanc�y' ... Street, Manhattan, to Broadway, in 
Brooklyn. The. m.ain span is slightly longer than that 
of the Brooklyn�Bridge, the clear width from tower to 
tower 'being'1;600 feet. 'The shore spans, however, 
are o:!ly 596,% feet, as agai.llst 930 feet, which is the 
length of the ,j;lhore spans of the older structure. In 
poi1l,t of weight: and carrying capacity, the Williams-
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their ends to heavy cast steel shoes which are pinned 
to a series of steel anchorage eye·bars imbedded in the 
masonry of the. anchorages. The' steel used in con­

'structing these cables is of unusually high tensile 
strength, the best specimens showing a breaking 
strength, in some cases, as high as 210,000 pounds to 
tlie square inch. The cables for supporting the road, 
way are attached to t,he main cables by means of heavy 
cast-tron saddles, and at their lower ends they, are 
looped around cast·steel shoes, from which the floor 
beams of tMbridge are hung by four heavy. steel 

bolts. It wIll be notlced from our 
iIlustrati!)n 'that there are' n� ,sus­
pender cable's, 'for the shore �pans 
of the bridge, the main cables serv­
ing to 'carry the. weight of the cen­
trall,600-foot spans only. The shore 
• spans" consist : 'of . extensions of' the 
stiffening trusse's; and the load of 
each of these. SPans is' carried by 
the tower, the anehorage, a.nd a 
steel pier l�cated at the center of 
the truss;' The total cost of the 
bridge, . 'including the approaches 
and purchalle" of real estate" was 
about ,22,000,0.00: .", . 

THE 1I4.NHATTAN SUSPENSION 
.IDOE. 

The third of the great crossings 
of the East River; known as the 
Manhattan Bridge, which is . located 
about a quarter of a mile to. the 
east of the old Brooklyn, Bridge, .is 
now in process .of erection, andwiIl 

'p�obablY be opened in 1909-10. 

'The wire sus{lension bridge is es· 
sentially an American production; 
for although chain suspension 
bridges, in which the main suppor't-' 
ing members' consisted of flat iron 
bars linked together by ,pins, had 
been built in some numbers in Eng· 
land and on the Continent, the use 
of wire cables is one of the original 
and distinguishing characteristics 
of American long·span brid,ges. 
When Col. Roebling first promulgat· 
ed his plans for spanning the broad 
expanse of the East River with a 
wire, cable suspension bridge of the 
enormous span of 1,595 feet, the 
scheme was regarded with no little 
apprehension. The longest exist­
ing bridges were of less than 1,000, 
feet span; and it was considered 
that ,.there were insu1ll.cient re­
liable data available to guarantee 
an advance to proportions of the 

This view shows the cables In course of oonst:rDctIon. One end of. t1!e wire from &';';'1 111 passed aroUDci' 
the eheave ehoWiL near Ieft..hand eilrner of engraving, which Ie drawn across the bridge, thus strmgIDg 

tWo lengths of wire at eACQ journey. 
. . 

Originally designed as a stiffened 
chain·cable bridge, the plans were 
subsequep.t1y changed by the substi­
tution of wire for .chain cables .. 
Upon. its completion, the bridge, in 
respect of Its ca.'rrying. capacity, 

unusual magnitude proposed. Great 
honor, therefore, is due to Mr. Roeb-
ling for' the courage with which he staked his reputa­
tion upOn the venture, and the indomitable pluck with 
which he and his associates carried it through' to IiIUC­
cessful cOinpletion. The foundations for the towers. 
were prepared by Sinking two huge timber caissons 

I to the rock underlying the river mud and sand. Upon' 
these were erected t",o massive masonry to",ers which 
were carried up to "an extreme 'height of 272 feet above 
the river. Meanwhile the anchorages, conSisting each 
of ainass of solid masonry, were constructed on either 
shore, at a distance of 930 feet from the towers, and 
deep within this masonry were im-
bedded the huge anchor plates and 
anchor bars to which the wire 
cable�, were attached. Origin�l1y 
it was planned to make these cables 
of iron wire; but by the time the 
bridge was ready for their erection, 
the advance in the manufacture of 
steel had been such that it was 
found possible to use steel In' placE\ 
of iron, and thus secure mucI:i: 
stronger cables without any 'in­
crease of weight. It is to the wis­
dom shown in the adoption of this 
stronger material that the city' is 
indebted for the ability shown by 
the bridge, in the later years of its 
life, to �arry loads greatly in ex­
cess of those for which it was orig­
inally designed. There , fa  rio 
foundation tor the popular belief 
that the bridge' is to-day "greatly 
overloaded." As a matter of fact, 
the steel wire cables are perfectl,. 
weB able to carry their present bur­
den. The so-called weakness of the 
bridge 1s due to . the comparative, 
weakness of" the floor system, a.nd 
particularly of the stiffening 
trusses, which on severnl occasions 
have been buckled or broken. Of 
late years, however, the bridge has' 
been subjected to careful and con-

On: OF THE lIANHATTAN BRmGE ANCHORAGES. 

burg Bridge, as it' is called, is a. vastly greater struc· 
ture; for wllereas the floor of the Brooklyn Bridge is 
only 80 feet wide, with provision for two elevated 
tracks, two trolley tracks, two 18-foot roadways with 
two trolley tracks upon them, and a foot walk; the 
Williamsburg Bridge is 120 feet wide and carrie� tW� 
elevated tracks, four trolley tracks, two 18�foot pM. 
senger footwalks between th� trusses and' t;;"o 20�foot 
roadways on the outside, of the trusses, carried, on 
cantilever exten$ions of the floor beams. The lack 
of stiiIness Qf the floor of'the Brooklyn Bridge' is due 

Each cable consists of 1r1 strands in each of which is � wires. 

will be the largest suspen�i!>n 
,bridge in existence, provision hav­
ing been made for eight rai1��ad 

and surface tracks, a 35�foot rOl1odway, and two passe\l-
ger footwa'k�, each 11 feet in ,width: ' , 

No, smali' part of the cost of building a bridge of 
this character is due to the di!Rcult nature of tI;te 
foundations. The caissons for the Williamsburg 
Bridge were four in number, there being two for each 
tower; an ,arrangement which was necessitated by the 
rather stee� slope of the underlying rock at the site 
of the towets on each side of ,the river. The borings 
for the ManbJttan Bridge plerlil showed the surface of 
the underlying rock to be fairly level, and hence it was 

decided to construct a single huge 
caisson for the' ,foundations of, each 
tower. The dimensions of the ca�s­
sons. wete necessarily large. They 
measured' 78 feet in the direction of 
the �xis of the bridge by 144 feet 
tran'Sye�E\eIY' to the axis. The cal's. 
son proper on the: Brooklyn siue 
was 55 feet 6 illches in depth and 
a�ove this was built a temporary 
cotlerdam, which . was erected to 
prevent the water fro,m flowing'jnto 
the work during the process of sink­
ing. The total depth of this, huge 
box, -when it flnaIly reached, .b�-

, rock, was about 10.0 feet. The walis 
of the' caisson were' built of t""";o 
layers of ,12 x 12-inch timbers,', th'!) 
outer one laid horizontally, all(f ih,e 
inner vertically; while on: the o,ut· 
side of this was a double, lay�r, <If 
2 -inch pliqik�ng, the inner one)�id 
diagonlilly;, and' the other vertically. 
Six feet from the . bottom cutting 
edge,' which was sbod wHh steel, 
there. was built over the whole cais. 
son a solid roof, of tiinber 2 feet 9 
inches in thickness stiiIened by 
heavy" tru.s�.!!:, 'rhe spaCe beneath 

, this, watertight" roo{,known as the 
w�'�king 'cllli�ber: was divided into 
three longitudinal sections, and in 
this chamber' the excavation was 

. ' . - tinued IIcrutiny by competent engi­
neers; and, so long as this is done,' 
no fears need be entertained for 

TQOONDCTIONOF THE WIRE STRANDS TO THE ANCHOR BARS. 
done by a large army of "ground 
,hogs," as the men who perform 
the work of' excavation are called. 

the safety of the stru�ture. Plans have been prepared 
by the Bridge Departnlent, moreover, for the recOn­
st,ruction and sti1fening of the bridge, which include 
the erection 'of deeper and stronger stiffening trusses 
and a com))lete .rebuilding of the' floor system. This 
work will be undertaken as soon' as the adjoining Man­
hattan Bridge has been completed,' and when it is com­
pleted: the bridge wiil be good for many ce,nturies of 
useful service, and will last just as long as it is safe­
guarJied against rustillg and decay by frequent paint­
Ing and careful all-round' maintenance. 

to the light construction and shaIlow depth of the From the wor�lng chamber there extended to the 
trusses,' two of which are 8 feet 9 inches and four 17 surfaee. of thfl ", cotlerdam nine steel shafts for ma­
feet in depth. This was remedied in the Wi1liams� terial, and one,' elflvator shaft. The material at the 
burg Bridge. by the provision of two unusuaII:y heavy river bottom was' found to be almost pure sand; and 
trusses, each 40 feet in depth, exten�ing continuously it proved possible to blow out the excavated material 
from anchorage to anchorage. The steel towers are', by m�ans of 

'
compressed �ir which, was forced into the 

erected upo� ;,heavy n:ia�onry piers beneath WhiCh are working caisson 'for the workmen. This was done by 
huge catssons which were sunk to the under)ying bett�; "}': fii;�ns ,of . fourt�en 4'!nch wrought-iron pipes, which 
rock. The ':steel towers are carried to a total "height extended"from the roof of the working chamber to the 
of 335 feet above the river. The four cables, each of surface. At the bottom of each of the 4-inch pipes 
which It 18%, luehes in diameter, are connected at was a length of h ose. which reached from the roof ot 
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