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Ruggednessandgreatstrengthcomb|ned
with light-weight as well as low cost of instal-
lation are the outstanding characteristics of the
three types of U . S . S  Steel  Flooring-U . S . S
I-Beam-Lok  Open Floor . . . U. S . S  I-Beam-
Lok  Armored  Floor . . . U . S . S  T-Tri-Lok ....

So satisfactory Has been the performance of
U.S.S  Steel  Floorings  that  since  their  intro-
duction they have been installed in more than
four hundred bridges of every type from the
smallest beam and girder spans to huge inter-
nationally   knowh    crossings,   such   as   the
Bronx-Whitestorle,    Williamsburg,     Queens-
boro  and  Manhattan  Bridges  in  New  York
City,  as  well  as  many  other  structures  of

-major importance.  These installations  aggre-
gate almost 4,000,000  square feet,  equivalent
to  more  than  33  miles  of  standard  22-foot

-     width higbway bridge decking.

U.S.S  I-Beam-Lok  Open  F`loor  is  a  com-
bination  of  specially  designed  load-carrying
I-Beams made integral with and forming part
of an open roadway surface. Its use is particu-
1arly advantageous where dead loads must be
kept to an absolute minimum or where snow
removal is a serious problem.

U.S.S  I-Beam-Lok Armored  Flooring  con-
sists  of a  series  of altemating  steel  I-Beams
and concrete ribs locked together with notched
crossbars passing througb the beams and ribs
at both top and bottom of the slab. Thus full
advantage is taken of the well-known strength
and efficiency of the I-BeaLm.

This  floor   usually  is  filled  with   concrete
after it is installed on the bridge.  It may also
be pre-cast-filled with concrete at or near the
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bridge  site  before  installation  on  the  bridge
roadway.   Tbis  offers  important  advantages
wbere the floor must be installed on movable
bridges or wbere construction operations must
be carried on  in  freezing weather.  Steel form
strips which are built in at the factory provide
a form for retaining the concrete.

U.S.S  T-Tri-Lok  is  widely  used  for  bridge
sidewalks.  Instead  of the  flanges  of adjacent
Tees  touching  each  other,  they  are  spaced
apart similar to the bottom flanges of I-Beam-
Lok and the intervening space closed by means
of steel form strips.

Ease   and   speed   of  erection   resulting  in
earlier completion of a bridge, and a minimum
of  traffic  delays,   are  among  the  numerous
benefits  derived  from  tbe  use  of these  three
advanced  types  of  U.S.S  Steel  F`looring   for
bridge roadway slabs.

Ruggedly constructed to give a long life of
satisfactory  service,   all  three  types  of  this
floor provide  a  smcoth  riding,  safe,  anti-skid
roadway.

We shall be glad to make available without
obligation   to   any   interested   engineers   the
knowledge and experience acquired in furnish-
ing the equivalent of 33 miles of ligbt-weigbt,
heavy  duty  combination  steel  and  concrete
bridge slabs or floors.
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Td.s.s /.&-ife Open TTf.OR
U.S.S   I-Beam-LOL-   Open  Floor  was  developed   to

produce a strong light-weight open bridge floor adapted
to long span  structures,  vertical  lift,  bascule,  or other
types of movable bridges,  as well  as  for the reflcoring
of  existing  bridges  where   a   minimum  of  weigbt  is
essential.   This   new  open   flooring   introduces  a  new
principle in that extra strong and deep carrying bearns
are combined with and are made an integral part of the
upper wearing  surface of this open  floor construction.

This   principle   of   design   which    produces    great
strength of section permits the use of units with main
calTying  beams  either  parallel  or  transverse  to  the
direction of traffic.  Two types of open  floor units are
produced.   essentially   the   same   in   depth,   strength
properties,  and  size  of opening.  and  differing only  in
the  "pattern"  of  the  riding  surface.  Each  ty`pc  has
been  designed  to  insure  positive  traction,  resistance
to  skidding,  and  smooth  riding without  side shimmy
or   whip.

As  shown  in  the  illustrations  and  details.  this new
open  flooring  is  similar  to  the  tried  and  widely  used
U.S.S   I-Beam-Lok  Armored  Floor  in  principle  and
method   of   assembly.    The   primary   load-calTying
members  consist  of specially  rolled  5"  beams,  which
are  intersected  at  3"   intervals  by  main  crossbars.
These  transverse  crossbars  are  notched  on  the  top
edge to receive two supplementary bars equally spaced
between and parallel to the rnain carrying beams. The
entire  assembly  produces  a  steel  riding  surface  with
rectangular clear openings  approximately 1 y8''x 2 %''.

In the type PL units as detailed on pages 12 and 13,
and intended for use when laid with the main canying
beams of the units parallel to traffic. the main crossbar
is  1 S/8"x I/i"  with  the  top  edge  placed  approximately
I/8"  above  the  top  of  tbe  5"  carrying  beams.  The
supplementary bars are flush with the top of the load-
carrying beams.

For the type TR units,  as detailed on pages  14 and
15,  for use  only when  laid  transverse  to  the direction
of traffic,  the  rnain  crossbars  are  1 I/2"  x %"  and  the
top  edges  of  these  bars  are  dropped  approximately
3/32"  below  the top  of  the  main  carrying bearns.  The

supplementary  crossbars  are  flush  with  the  tops  of
the  carrying  beams,  and  are  rolled  with  depressions
approximately   2"   on   centers   to   provide   resistance
against skidding sideways.

Actual installations in service have proved that the
exceptional  anti-skid  qualities  of both  types  of units
have  been   achieved  by  the  difference  in  elevation
between   the   top   edges   of  intersecting   component
members.  Reference  to  the  details  will  snow  that  in
neither  type  of unit  is  there  a  raised  bar  running  in
the  direction  of traffic which  might  cause  any  direc-
tional  effect  on  moving  vehicles,  therefore  perfectly
smooth riding qualities are provided.

In botb types of units, raised portions of the riding
surface  always  occur  transverse  to  the  direction  of
moving  traffic   which   provide   a   series  of  regularly
spaced cleats to improve traction and prevent forward
skidding. The specially rolled serrated supplementary
bars in the type TR unit, and the slots or notches in
the  main  transverse  bar  of  the  type  PL  unit  are
especially  effective  in  eliminating  any  tendency  to
skid  sideways.

The sizes of the main carrying members have been
designed so that U.S.S I-Beam-I,ok Open Flcor can be
placed  directly  on  the  stringers  at  norrml  spacing.
Usually  no  supplementary  system  of sub-stringers  is
necessary.  Thus  total  weight  of this  floor,  above  the
main stringers,  in most cases does not exceed  18.6 lbs.
per square foot. This extreme light weight has not been
obtained by sacrificing durability, since all metal used
in  the  assembly  is  at  least  I/1"  thick  and   is  copper
bearing steel throughout.

The  5"  U.S.S  I-Beam-Lok  Open  Floor  units  are
furnished in maximum standard widths of 6'-2" center
to  center of side  splices,  although  special  widths  will
be  supplied  where  conditions  require  them.  All  units
are  manufactured  in  any length up to  and  including
49'-0", and usually furnished with one dip coat of our
own standard specification prining paint. We wj.// no f
undertake to apply paint to  any other specifica-
fjon .

Ease aLnd speed of erection, and rapid completion of
the floor is facilitated by these large size units, whicn
enable  the  placing  of  comparatively  large   areas  of
floor  in  one  handling  operation.    After  the  units  are
field  welded,  as  shown  on  pages  13  and  15,  and  field

painted,  the  roadway  is  ready  for  traffic.
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U.S.S   I-BEAM-LOK   OPEN   FLOOR

EConomy .  .  . Large sized units applied directly to
standard  stringers  at  normal  spacing  result  in  low
finished  cost  of structure.  No  closely  spaced  supple-
mentary load  distributing beams are  necessary under
U.S.S  I-Beam-Lok  Open  F`looring:  it  takes  the  load
directl}'  to  the  stringers.  Therefore  there  is  less  ex-
posed  area of steel  supports below  the  bottom of the
open   floor,   reducing  the  possibility  of  corrosion  of
main  supporting  members.

Safety . . . The  rectangular  openings  are  effective
in giving traction to traffic moving in either direction.
The serrated upper surface is particularly effective in
preventing skidding.  In  skid tests  made  after ice had
formed  on  this  flooring,  a  car was  driven  at  approxi-
mately  35  miles  per  hour  and  when  the  brakes  were
suddenly applied, the car came to a perfect stop. Only
a  slight  skid  forward  in  a  straight  line  occurred  and
absolutely no skid sideways.  There is no tendency for
a vehicle to change direction when passing from other
surfaces  to  U.S.S  I-Beam-Lok  Open  Floor;ng.  Tbe
open  surface  and  the  steel  cornposing  the  grating are
high  enough  above  supporting  stringers  to  prevent
accumulated ridges of snow and ice to form above the
riding surface. This feature also eliminates rutting or a
directional   effect   on   traffic.   Snow,   of   course,   falls
through the floor and any ice that is formed is quickly
broken off by the passage of the first vehicles.

I.igrht  Weight . .  - U.S.S I-Beam-Lok Open Floor
weighs  only  18.6  lbs.  per square  foot.  Snow  loads  are
eliminated and thus weight never increases. Due to its
light weight, U.S.S I-Beam-Lok Open Floor is particu-
larly  advantageous  on  movable  structures,  as well  as
on extremely long span bridges.  It also has been used
to  replace  wood  floors  without  sacrificing  live   load
capacity  of tbe  bridge,  and  in  some  cases  an  actual
increase in live  load capacity. w.as achieved.

Rigidity and Strength . . . Because   of   the
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high  strength  properties  of U.S.S  I-Beam-Lok  Open
Floor, which arc provided by the relatively deep main
carrying  members  and  the  extremely  rigid  construc-
tion, these units when laid either parallel or transverse
to  the  direction of traffic will  safely carry up  to  and
including   standard   H-20   loadings   on   stringers   or
supports  not  exceeding  4  feet  center  to  center.

For  all  standard  highway  loadings  up  to  H-15,  a
5-foot  maximum  spacing  of  supports  is  permis3iblc.
The  results  of  actual  load  tests  substantiating  the
claimed  strength   properties  and  maximurn  spacing
for supports are discussed at length on pages 16 to  19.

Quiet Surface . . . When   vehicles   travel  over
this floor only a quiet purring sound is cmittcd from
tbe tires and this is in no way objectionable. There is
no vibration, nor is there any wabble and whir in the
tires.

Open and  Self-Cleaning . . . Rectangular
openings   1 S/',"  x  2 %"  clear  have   been  so  designed
that  U.S.S  I-Beam-Lok  Open  Floor  has  no  crevices
nor  sharp  re-entrant  angles  to  catch  dirt,  dust  or
snow.    Sweeping    or   washing    is   unnecessary.    Air
currents,   suction   created  by   passing  vehicles,   and
rain combine to  keep U.S.S I-Beam-Lok  Open Floor
and supporting members clean.

Uniforltl Level Roadway. . . Having  no
cracks,  uneven joints,  bumps or other  irregularities,
U.S.S  I-Beam-I.ok  Open  Floor  is  smoothly  continu-
ous   in   all   directions.   Rigidly  welded   to  supports,
sections  of  U.S.S   I-Beam-I.ok  Open  Flcor  cannot
work loose and cause vibration.

Flat  Roadway  Surface . . . The  ideal  road-
way has  a flat,  level  surface, which is much safer for
traffic  than a  crowned  one, because  it eliminates  the



tendency  on  the  part  of  a  vehicle  driver  to  ride  the
center of the road. U.S.S I-Beam-Lok Open Flcor may
be laid with a perfectly flat, level surface, eliminating
the  necessity  of providing  a  crown  or  other  method
for draining purposes.

IIow  Wind Resistance . . . Having  approxi-
matcly  80  per  cent  of  the  floor  area  open.  U.S.S  I-
Beam-Lok F`1oor when applied to the surface of a lift
bridge,  greatly  reduces  wind  resistance  and  pressure
when   the  rnovablc   spans   are  being  raised.   Conse-
quently,  a reduction  in  initial cost of machinery and
floor  maintenance  expense  is  effected.

~        Durable... Made of superior  corrosion  resisting
U.S.S  Copper  Steel,  U.S.S  I-Beam-Lok  Open  Flcor
will last the life of the bridge. Long life is assured, for
no  section   is  less  than   I/,-inch  in  thickness.  This
tbickness  is  eqriivalent  to  that  used  in  the  expesed
bracing  and  lacing  members  of  many  pacts  of  the
superstructure of the average bridge. In the design of
U.S.S  I-Beam-Lok  Open  Floor special  attention has
been  given  to  the  reduction  of  secondary  stresses,
eliminating  the  formation  of cracks  due  to  fatigue.
The I-Beam webs below the  crossbars  are  thickened
approximately 25 per cent to reduce bearing pressures
at  this  point.  In  addition,  the  bottom  edges  of the
cross bar and supplementary parallel bars and the cor-
responding notches into which they fit are half rounds.
This  feature  eliminates  sharp  corners  or  prints  at
wbich fatigue cracks could start. Tbe long life of U.S.S
I-Beam-Lok  Open  Floor  is  assured  even  though  the
floor may bc over-loaded or abused.in other ways. All
members  are  rigidly  interlocked  and  then  securely
welded  in position.  The main reliance  for strength  is
placed on the  inter-locking features of the unit. The
component parts would stay in position and be effec-
tive even though a large percentage of the welding was
omitt`ed.  The  method  of  assembling  guarantees  its
ruggedness.

Low' Cost Maintenance . . . occasionalclean-
ing  and  painting  is  the  only  maintenance  required.
This  may  be  easily  done  from  the  decking  surface.
No  sweeping  or  removal  of  snow  is  ever  necessary'.
Cracks  cannot  form, therefore there will  be  no holes
to   patch.   U.S.S   I-Beam-I.ok   Open   Floor   is   not
affected by frost.

Easy Inspection . . . The condition of the floor
and   the   supporting   members   may   be   readily   dc-
termined from the decking surface.
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Can I:asily Be Instaned in Au Seasons
Because  U.S.S  I-Beam-Lok  Open  F.loor comes to the
job ready for application, it can bc quickly and simply
installed, summer or winter. The material is fabricated
in standard widths up to  6  feet  2  inches,  and lengths
up  to  49  feet,  which  effect speedy handling with  low
erecti\on cost.  Units  may  be  placed  so  that  rnain
carrying  bealns  run  either  parallel  or  at  right
ang/es  fo  fraffj.c. Except for the necessary field coat
of paint there is nothing to add to the flcor after it is
welded in position.  It is ready immediately for traffic.

I:ase and Speed of Installation . . . Com-
pletely  fabricated  units  of U.S.S  I-Beam-Lok  Open
Flcor come to the bridge ready for installation. Weld-
ing to supports  is  a  simple  operation.  An  old  bridge
may  be  refloored  with  a  minimum  of  interruptions
to  traffic.  Equipment  may be  moved  over  the  units
as soon as laid, although they may not bc completely
field welded. thus forming a working deck from which
other operations on the entire job can be speeded up.

Special Advantages I or Lift Bridges . . .
U.S.S  I-Beam-Lok  Open  Floor,  because  of  its  light
weight  and low wind resistance,  makes  possible  sav-
ings  in  stringers,  floor  beams,  trusses,  foundations,
cables, sheaves, counterwcights and lifting machinery
on all types of movable bridges.

Additional  I:conomies  on  Iiong  Spans
Much dead weight has been eliminated,  for U.S.S  1-
Beam-Let Open Flcor weighs only 18.6 lbs. per square
foot.  Every  pound  saved  in  the  floor  means  pro-
portionately  large  savings  in  the  trusses  and  corre-
spondingly smaller foundations. On long span bridges
U.S.S  I-Beam-I,ok  Open Floor  offers  marked  econo-
mies in design and construction.

Eli]ninates  rile Hazard . . . Fire  hazard  is
eliminated by the use of  this  fire-safe  incombustible
roadway  ficor.

Quick Delivery . . . Modern and highly efficient
equipment, in addition to especially trained personnel,
skilled in the production of large quantities of material
in limited  time,  assure  quick  and  speedy  delivery  of
U.S.S  I-Beam-I,ok  Open  Floor  to  the  job  location.
As  a  result,  the  motoring  public  is  spared  the  many
inconveniences  heretofore  a  necessary  part  of  bridge
construction.
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Carter  Road  Bridge, Clcve!and. Ohio.  Wilbur I.  Watson, Corisulting Eaginccr, and  City of Clcvcland. Dcpaftment
of Public Service-Division of Engineering and Coristruction. 9,247  sq.  ft. of 5''  I-keen-Lok Open Floor were  used
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Reflooring Charlcroi-Moncsscn Bridge, Charleroi, Pa.. on which a total of 33.862 sq. ft.
of S" I-Bean-Irok Open Flcor wcrc used on the main spans and West apprcoch viaduct

St. Clair Strcct Bridge, Frank fort, Ky., for the Corrmoawcalth of Kentucky, D¢-
parfucnt of Highways.  Rcfloorcd with 9,720 sq. ft. of 5" I-Bcarn-Let Open Flcor
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RE:PORT   or   TE:STS
on  Five-IIich  I-Beam-Lok  Open  Floor  Sect:on

On  May  25,  1939,  a  test  was  made  at  Pittsburgh
Testing  Laboratory  for  the  purpose  of  determining:

1st.  The  deflection  incidental  to  the  application  of
H-20  loads   and  whether  or  not  any  per-rnanent
deflection  would  occur.

2nd. The maximum stress under H-201oad.
3rd.  The  moment  of  inertia,  section  modulus,  and

location of neutral axis of the composite unit, in-
eluding  the  supplementary  bars.

4th.    Limiting    spans   to   be   recommended   with
stresses kept within allowable limits.

5th.  Load  at  which  the  steel  would   reach  elastic
limit.

A  standard  panel  of flooring  6'  1 I/i"  wide  I  9' 6"
long was made up and welded to three beams CB-142
for supports at each  end and the center to rnakc two
spans  continuous  over  three  supports  spaced  4'  4"
center  to  center.  The  floor  unit  was  welded  to  the
supports strictly  in accordance with  standard recom-
mended  field  practice.  Channel  diaphragms were  in-
serted between the supporting beams below the edges
of the test slab in such a manner as to stiffen the entire
assembly but not to provide edge support for the test
piece.  These  diaphragms were  considered  neoesaryin
order to simulate tbe condition of rigidity found under
actual service.

The complete shop assembly was supported on two
12"  beams  resting on  two  bars  about 3" wide and 4'
4"  apart,  which  were  in  turn  supported  by  two  ad-
ditional  12"  beams  resting  on  the  top  of the  testing
machine. Thus the floor section was supported in such
a manner that any deflection of the supporting bearns
did  not  affect  the  deflections  or  stresses  in  the  test
piece.

Loads  were   applied   by  means   of  soft   pine  load
blocks  in pairs,  each  block  cut  to  eliptical shape  and
of  proper  size  to   approximately  equal  the  contact
spec or a pneumatic tire used on a  20-ton truck after
making  an  allowance  of 40  per  cent  for  inpact.

The drawing on page  16 shows the specimen tested
and the complete setup used, also a detail of the wood
load blocks.

The  size  and   form  of  the   load   blocks  were  de-
termined as follows:

The  tire  listed  for  8000  pounds  rated  load  capacity  is  12.7S"  I
24"   and  requires   90   pounds   inflation.  over-all   diancter  SO.2
inches.  marimum  width  loaded  ls  inches,  height  of ardc  above
road    when    lcraded    23.7    inches:    hence,  length    of   elliptical
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contact  arc.a  equals  2  X  `;'25.1`J -23.72   =  16.5 inches
Total  area  is 8000

90
=  88.9  sciuarc  inches  and  short  diamctcr of

clipec

= #: = 6.86 inches
Total  area  required  after  adding  409To  impact

=  E21°  =  124.4 apuarc inches
90

Increasing  16.S  to  19.4  and  6.86  to  8.2  area  bccomcs
19.4   X  8.2   X  I

-  125  3q.  in.

Description and Results of First Test
Before loading the specimen for test, an initial load

of  approximately  42,000  pounds  was  applied  to  it,
thus  allowing  the  loading  blocks  to  seat  themselves.
The  load was then removed. A dial  gauge,  reading to
.001  inch  was  placed  under  the  center  beam  of each
unsupported  section.  A  load  of  44,800  pounds  was
then applied to the specimen and the defiection read-
ings  at  the  two  points  were  recorded.  The  load  was
released   and   the   test   specimen   was   examined   for
permanent set. The results appear in Table I.

TABLE  I

Point Number
I       Dcflectioa Urrdcr

pcT"ncat set
Ccntcr I-.d Or 44.800 pcNind. ^ftcr Rdca.c of Load|ncho Inehc®

7 I                        -osg 0
2o! .061 0

Second Test
This test was run in the manner as originally planned,

which  tw'as  loading  the  specimen  in  increments  and
taking  stress  readings  and  maxinum  deflection  read-
ings on the I-Beams. Deflections were measured under
tile  center  of  each  unsupported  section  by  using  a
movable Ames  Dial  reading to .001  inch.* Points were
taken  under  eacb  I-Beam  with  the  exception  of  the
two   outer   beams,   which   were   obstructed   by   the
diaphragms,  as  shown  on  the  drawing  referred  to  in
the first paragraph.

Strain  gauge  readings  were  taken  by  placing  two
sets  of  holes  about   1;'2"  apart  in  the  center  of  the
unsupported  section  and  on  tbe  under  side  of  each
•NOTE:  The ConpLcce  tc]t rccort a.ho`n dcflectiof` rcadin€. .t v&riou. load
inc.rcments,   vi£.   22400.   268®0,   3ls60.  3S840.  40320,   44800.   S3760,   62720,
7`680,   805to.   89600.   Il9SOO,   lad   130000   .nd   .trc"   rcadirLgi   .t   22400.
44800.  and  71680.  For  the  pufpo.c  or tJii. conden.cd  report  the dcflcctioa
and  .trca.   re.din(.  .t  +4800  (H-20  Rear  drlc  lcod)  only  qT  deVA.  The.
`oed va.   cq`i.Lly   di3tribLited   to c.cb  p.ael  in-lEizi( .a  equvulcat  to  H-20
vhctl load tvith 40 per cent added to cover imp.ct.



5-inch  I-Beam  with  the  exception  of  the  outer  two,
\`'hich were obstructed. The average of these two read-
ings  taken  on  each  beam,  multiplied  by  the  gauge
constant, 695, gives the maximum tensile stress in the
I-Beam. Strain gauge readings were taken in the sane
manner  on  top  of the  specimen  over  the  center  sup-
port, which also gives tension readings.

Strain gauge readings were taken at the s: art of the

TABLE   18

Deflection and Strain Gauge Readings
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These   points   are
over   ccntcr   sup-
pert. No deflection
readings   possible.

44800  I.bs.
Strcso

Lbs./Sq.  In.

0
1180

2225

6740
104S0

1S450

13000
8340
1875

0
1875

test, at two different  loads  during  the  test,  and  again
after release of the maximum load. Deflection readings
were taken at  equal  intervals of loading.  The  accom-
panying tables give the recorded deflections and strain
gauge  readings.

The  points  appearing  in   the   tables  refer  to   the
position of the I-Beams and the place of measurement.
Points 1  to  13, inclusive, refer to the  under side of the
I-Beams at the center of one unsupported length, while
points 14 to 26, inclusive, refer to the under side of the
other unsupported  length.  Points  27  to  39,  inclusive,
were  located  at  the  top  of the 5-inch  I-Beams at  the
center  directly  over  the  center  support.  Points  1,  27
and  14 were located on the same I-Beam, points 2. 28
and  15 on the same beam, etc.

Conclusions

In this test every possible effort was made to simu-
late  the  actual  conditions as  they would be  found in
service. The results show tnat:

1st.  Under  norrnal  traffic  conditions,  H-20  loading
will not produce stresses exceeding 20,000 pounds per
square inch in any part of the structure for all spans
up to 4' 0" where the  I-Beam-Lok Floor structure is
continuous over 2 or more spans. Therefore, enginccrs
and  designers  may  safely  use  the  standard  units  on
4,  0"  spans.

2nd.  The recorded  deflections  and  stresses indicate
the correctness of the assumption that a minimum of
S  I-Beam-Lok beams carry each wheel load and that
the design of the  S"  I-Beam-Lok Open F`1cor.unit on
this basis is conservative.

3rd.   Under   normal   H-20   loads,   no   permanent
deformation took place,  as dial readings showed com-
plete recover}. when loads were removed.

4th.   Deflection   increments   were   constant   under
constant load increments until yield point was rcacbed
under a center load of 130,000 pounds or 2.9 times tne
normal H-20 with 40 per cent impact. This was a clear
indication  that  elastic  limit  of  steel  was  reached  at
this  load.

5th.  The 4-foot recommended span does not repre-
sent  the maxirnurn span that may be used as the test
indicates  behavior  which   may  be   considered  satis-
factory for spans  up to 4'  4"  center to center of sup-
porting beams.



6th.  Owing to physical limitations, the test was set
up  to  equally  load  two  adjacent  panels,  a  condition
of loading  which  could  never  be  found  under  actual
service conditions, in view of the fact that both loaded
panels are exterior, while in service each exterior panel
would be adjacent to an interior panel. In the conclu-
sion drawn  from  the  test  report no  effort  is made to
evaluate the reduction in bending moment due to this
fact,  except  to  call  attention  to  the  fact  that  the
recorded  stresses  and  deflections  are  slightly  greater
than would be the case under normal H-20 loading.

7th.  It will  be  noted  that  this test  Covers  the con-
dition   of  main   carrying   beams   laid   transverse   to
direction of traffic. However, an earlier test led to the
conclusion  that  where  the  beams  are  laid parallel  to
the direction of traffic, the resultant stresses are nearly
as high,  the  advantage being so  slight that it is con-
sidered advisable to recommend the same span limita-
tions for the latter as for the former.

Third Test
For this test the method of supporting the specimen

and  loading  was  changed.  Instead  of  it  being  sup-
ported  at  three  places,  it  was only supported at the
ends, leaving the center free to deflect. The load was
applied transversely across the width of the specimen
through  a  20-inch  I-Beam. The diaphragms were  re-
moved from the sides for this test.

Dcflection   readings   were   taken   at   three   points
across the width of the specimen,  one at either edge

iHi.i[

and the other at the center. These points were lo

the center of the span,  due to the center I-Beam. In
the fonowing table IIA, the readings followed by `.L"
were taken on the under side and the readings followed
by "U" were taken on the top side. Results appear in
Tables 11 and IIA.

TABLE  11
D®fl.ction R.&ding.

Sped]nnez` on Supports 8' 8" C.nt.I to C.nter

TABIJE  Ill
Strain Gauge R.adings

Specimen on Supports 8' 8`' C.nt®r to Center

Load  on Bcarn 30000  Lb,. Iroad on Beam            30000 Lb..
Point StrcgLS

NPu°inL       I    Lb.:irs¥q¥|n.tNumber Lb9.-Sq.  IL

27L 26400 27U                          25000

28L 27200 28U                         25800
29L 26400 29U                          26100
30L 26400 30U              I             25800

31L 28800 31U               I             26S00

32L 27900 32U            i                .
1

33L 2S000
I33U!                   .

34L 24300 34U             I            24300
3SL 29200 3SU                         28600
36L 29000 36U              t            26200
37L 30200 37U             '            27800
38L                         28600 38U              `             26500

39L 23800 39U                          29000I

Average 27100-Tension Avcmgc 26500+ompression

tThcsc points  varied greatly and wcrc not conridcred ill avcragc.

The supplementary test noted as "Third Test" was
run to  determine the  physical  properties of the  slab.
Load   deflection   and   span   determine   Moment   of
Inertia,  and  the  relative  stresses  determine  position
of neutral  axis.

Under a 30000-1b. load applied, concentrated at the
center of span but uniformly across the width of the
slab, average deflection was determined at the center
to  be  .4887  inches  and  at  points  near  the  center,
average tension was  27100 lbs.  and average compres-
sion  was  26S00  lbs.

a  -~ 4#i=L h¢{`Ce 1  a % X 4E±iE = 25£:££i73  -- 49.6\ inchesHon

6' 2" unit    I  =  8.0449 inches` per foot width

Ncutra|arisisSL±:£==L°=2.47inchcsfromthetopand2.S3 inches from the bottom

Se-Moduiusi38i°.#=3usinches.forbottompcffcotwidth1.S9  iaches3  for  bottom per beam

8.0449      3.26 iz]ches.  for top per foot widthI-FJ
2.47         1.63 inchc3.  for top per beam

Concltrious
When the 5" I-Beam-Lek Floor was designed it was

considered sound reasoning to assume that the supple-
mentary crossbars would have some restraining effect,
thus  influencing the  position of neutral  aLxis  and  the
resisting  moment  of the  composite  structure.  In  all
future  computations  the  values  of  Section  Moduli
determined by this test may be used.
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ELEVATION

2"  I  2"  SQ.  BARS  I  O'-81/i.' PL 41A" I .A.` I a.|y,.' lG.-WELDED.

General view of equiprncnt and method of applying load to test spccimcn as dcseribcd in the teat on page 21



RE:SUIT   Or  TEST  o£  5-ilich  I-Beam-Lok Open Floor to
Determine  Effect  o£  Deceleration  or  Acceleration

Conducted at MCKees Rocks Plant o£
Carnegie-Imnois Steel Corporation . . . April, 1939

The  purpose  of this  test  was to determine whether
horizontal  loads  applied  normally  to  the  direction  of
the main carrying beams would cause any derorrnation
in  the  structure  or  tendency  to  collapse  by  sidewise
movement  as,  for  example,  under  rapid  acceleration
or  deceleration  from  sudden  application  of brakes.

The drawing on page 20 shows the method and the
details of the entire test procedure, ctc.

As  will  be  noted,  the  specimen  tested  was  a  full
standard   width   unit,   mounted   on   supports   4'   4"
apart,  while  the  load  applications  were  made  simul-
taneously, spaced 6' 0" apart. The beams selected for
supporting the test unit are typical of what might be
found in actual practice, and the test unit was secured
to the supporting beams using standard rccoinmended
welding  procedure;  viz.,  two   I,/4"  x  11/z"  fillet  welds
at  eacb  intersection.  The  entire  test was made up  in
such a way as to simulate as nearly as possible actual
conditions  of load  application  under  ordinary  traffic
service.  Tire  manufacturers  were  consulted  to  deter-
mine  the  loads  which  might.bc  expected  to  act  hori-
zontally as a result of sudden acceleration or dccelera-
tion.   Their   estimate   indicated   that   the   horizontal
force  might  be  as  much  as  sixty  per  cent  of the  live
load, one-third of which would be applied at the front
wheels and two-tbirds at the rear wheels. On this basis,
the normal force might be as much as 8,000 pounds at
each  rear wheel, which would require a load of 8 tons
at  the jack,  which  was  placed  midway  between  the
two    load   applications.    Ames   dials   were   used   to
rncasurc the deformation at various stages of loading.

The   following   table   indicates   the   various   load
applications,  together  with  the  accompanying deflec-
tion,  also  recovery when load was released.  It will be
noted that wbile the 8-ton load at the jack represents
the  normal  maLximum  tractive  force  from  the  20-ton
truck,  permanent  deformation  was  not  noted  until
the  load  application  exceeded  25  tons  at  the jack  or
121/'2  tors  per  wheel.  As  a  result  of  this  test  wc  feel
that the following conclusions are justified.

1.  There is sufficient resistance even in a single unit
to withstand tbe entire tractive force of H-20 loading
without over-stressing any part of the floor structure.
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2. There would be a helpful influence  from  adjacent
units due to the method of splicing at the sides,  which

TABLE  I

Tat hadinTonsatjackc DEFLECTION  IN  INCHES

Gauge  No.  1 GaugcNo.2        )      GaugcNo.3

510 .004.008
'•0035)               .0047

::::        i         ;:::
15 .013S

::1'::!

.0004.0082.0130.0188.0005.013

::::5         i          ::::;

i:L;;:20 .018S

2S .024S
0 .0007

1020 •009.019 •008                                .0114

.0172                              .0242

0610

0100

1200

0410

•Iroadr .hovn  iQ  the.  colufna  rcpreacat t`Iro ti®c=  actunL whccl  load..

would reduce  the resultant stresses to such  an extent
as  to  present  no  complication,  and  tberefore  these
stresses ma}' be  disregarded.

3. The bebavior under the test on the single unit was
suck  as to  indicate that the normal loads would need
to be  increased by over 200  per cent before  any local
permanent deformation would occur, whicn  indicates
a  factor  of  safety  of  tbree  witbout  considering  the
helpful influerice of adjacent panels.



DIMENSIONS  OF  COMPONENT  PARTS

Top Top
BottomBo,SizeC,o}S- Pa,ollel

Ba, Bar
Size Size

ln. ln. ln.

1 5/8 x 1/4 %x'A % x  -f6

1 1/9 x 1/4 TL:  x  1/4 % x  T'6

•This test indicates that octua!  ploperties ore practically  a  mean  between  corresponding calculated gros. and net values given  in  above table.

SAFE  LOAD  TABLE   FOR   5"   I-BEAM-LOK  OPEN   FLOOR

AVERAGE  AMOUNT  OF  FIELD  WELDING  REQUIRED  TO   ATTACH   5"  I-BEAM-LOK
OPEN    FLOOR   TO   SUPPORTING   STEEL   INCLUDING   EDGE   SPLICES   BETWEEN   UNITS
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21,400 sq. ft. of S" I-Beam-Lot Open Floor wcrc `iscd to rcfioor the roadway of this bridge over the White River
at New York Street. Indianapolis, Indiana; dc3igncd by the City or Indianapolis, ngartmclit of Engineedng

P6  I+                Second Avenue Bridge. Alpena Michigan. Clifford E. Painc, Consulting Engineer. 4,800 3q. ft. 5'' I-Bean-14k ore Floor
ffiffLi-. :   ± `. I

*+-g       as¥        _    --.                                  se
`fa-a.



Northwest 27th Avcnuc Bridge over the Miami Caml, Miami, Florida. Designed by Harington
and Cortclyou. Consulting Ehgincco. Bridge required  6,300 sq. ft. S" I-Bcarn-Lot Open F'lcor

Columbus Road Bridge, Cleveland, Ohio: City of Cleveland. Department of Public Service--Divisioa of Enginccring and
Coest"ction.  Wilbur J. Watson and R. L. Harding. Engineers.  10,300  sq.  ft. of S"  I-Bean-Irok Open Flcor wcrc used

=_=gr¥ri€
==___  =
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-.  `                                 .,-. '.

•.  \?I    .'    -,-..- :`,.`i:i,-
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•;;-;i:.i:-..==;:i£::i:

10.300 .q. ft. of U.S.S I-Bcarn.I-ok Open Floor arc used on the Roadway of this Columbu Road
Bridge: 4,700 9q. ft. of Concrete filled 4;<" I.Beam-Lok wcrc used on the approaches and towczB
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Wappcllo Street Bridge. Ottunwa. Iowa. Rcfloored with 4,600 sq. ft. 5" I-Bean-14k Open Floor. Note
how the  roadway is  entirely clear of snow  although  the  approaches arc covered to  considerable depth

This view of the Charleroi-Moaessca Bridge, Cbarleroi, Pc"ia.. illustrates the self-cleaning qualities of 5" I-Beam-Lot Open Floor. So sat-
isfactory was this flcor, the snow covcrcd approaches sho`Irn in the background. have also bccn rcfloorcd with 5" I-Beam-Lek Open Floor



DETAIL   OF   CURB
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U.S.S   5"   I-BEAM-LOX   OPEN   FLOOR
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ron   5-INCH  I-BEAM-I]oK   OPE:N  FLOOR
Description . . . The  bridge  floor  slaLb  shah  be
composed  of  U.S.S  I-Beam-Lok  Open  Floor  units,
as  manufactured  by  Carncgic-Illinois  Steel  Corpora-
tion,  consisting  of  a  combination  of specially  rolled
5" carrying t>carns intcrscctcd at right angles by main
transverse  cross-bars  3"  on  centers, which, in  turn,
support two supplementary longitudinal bars equally
spaced between the main carrying bearns.  The  main
transverse crossbars shall be securely interlocked witb
the main carrying beams and each intersection of all
component  parts  of the  upper wearing  surface  shall
be  rigidly  connected  with  two  shop  welds,  all  in  ac-
cordance  with  the  manufacturers'  standard  practice
and standard details as shown on pages 12 to ls. The
depth of the finisbed floor, dimensions, and weight of
component parts shall be as shotirn on plans and shall
be  Type .... (mention  Type,  either  TR  or  PL,  de-
pending   on   wbether   units   are   laid   transverse   or
parallel  to  tbc  direction  of traffic).

Steel Material . . . All steel for component parts
of the bridge floor proper shall be fumisbed in structur-
al   grade   of   A.S.T.M.   standard.  specification,   A7-
Latest Revision,  with  a minimum  copper content of
0.20 per cent. All accessories, such as end dams, edge
trim, splice bars, expansion joint material,  etc., may
bc mild carbon steel stock material at  the discretion
of the manufacturer.

ral]rication o£ Steel . . . All   steel   shall   be
commercially straight, and assembled in a workman-
like manner. The main carrying beaLrns shall be 5" in
depth,  and plaLced 6" on centers.  intersected  at right
angles  by  main  transverse  crossbars  (state  size  for
PL  or  TR  units,  whichever  applies)  3"  on  centers.
In each 6" space between the 5" main carrying bearns,
the main  crossbars are to be  intersected by two sup-
plementary bars (state size for type of unit to be used)
equally spaced between and parallel to the main carry-
ing beaLms.  Tbe top  edges of supplementary bars  are
to be flush with top of main carrying bearns.

The main load carrying beams shall be intersected,
about  1%6"  up  from  the  bottom  of  the  units, with
%" x %c" crossbars (specify  number of bars  required
for  each  space  between  supporting  steel,  as  required
by slab spans), all in accordance with details as shown
on  pages   12   to   15.  All  bottom  crossbars  are  to  be
welded  to   the  rnain  carrying  beams  at  each  inter-
section  with   one  shop  weld   S/i6" x  I,;`2".    The  entire
assembly  shall  be  shop  welded  into  rigid  units  not

exceeding 6'  2" in width or 49'  0" in length, all accord-
ing  to  the  manufacturers'  standard  practice  to  con-
form to  standard  details  as  shown  on pages  12 to 15.
Minirnuln thickness of rnetal in any component
part o[ the flooring units shall be 1/`" .

The over-all tolerances on the fabricated units shall
be plus  0  inch  to  minus  %"  for length;  plus  0  inch
to  minus  I/8" for width.

All flooring units arc to be  furnished with one dip
shop coat of red lead priding paint of manufacturers'
standard specification.

The  Carnegie-Illinois  Steel  Corporation  is  not  in
position  to  fabricate  expansion  joints,   guard  rails,
curbs or other acccssorics not a part of the I-Beam-Lok
units. These items should be included in the contract
for  structural  steel  with  adequate  and  satisfactory
provision  being  made  for  field  connecting  to  the  I-
Beam-Lok  units  where  necessary.

Drawings... Shop   detail    drawings   shall   bc
furnished by  the  manufacturer  to  the  purchaser for
approval.  Placing drawings shall be furnished to  the
purchaser for use in assembling and erecting material
in the field.

Itield  Assembly  and  Welding . . . U.S.S
I-Beam-I,ok Open Floor units shall be placed by the
erector on  the  supporting steel  at  the locations  indi-
cated on the erection drawings, and each main carry-
ing  bealn  shall  be  welded  to  altcmate  edges  of th: e
supporting  steel  members with  two  I/{" x  1 IA"  fillet
field  welds.  W.here  TR units  are  used,  transverse  to
the  direction  of traffic.  they  shall  be,  if possible,  in
one length to extend the entire roadway width. Other-
wise, the ends of units shall be spliced in accordance
with  details  as  shown  on  page  15.   If  PL  units  aLre
used.  parallel  to  the  direction  of traffic,  end  splices
aLre  to  bc  provided  as  detailed  on  page  13.  All  side
splice   angles,   located   directly   over   each   bottom
crossbar, are to be field  welded to the adjacent main
carrying bcarns by means of one fillet weld,  approxi-
mately  %"  x 4lA",  for each  splice  angle  as  detailed
on pages  13  and  15.

During the erection of the U.S-S I-Beam-Lok Open
Floor  units,  care  sbould  bc  exercised  to  place  each
unit  in  its  proper  position,  measuring  in  all  cases
to sornc fixed point,  as otherwise a cumulative error
in spacing is quite likely to appeaLr, making necessary
either flame  cutting the  final  units or inserting  some
additional steel to fill up a gap.
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Homcstcad  High Level Bridge over Monongahcla  River  between Homestead  and  Pittsburgh. Allcghcny  Count}.,
Penna.,  for  the  Allcghcny  County  Authorit}..  i 14233 sq  .ft. 4,]'.i '  I-Beam-Lok Armored Floor on the cntirc roadway
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a.s.s/.#-4fa+*¥«ys
BRIDGE   ROADWAY

The   construction   of  U.S.S   I-Beam-LOL.   Armored
Floor  consists  of  a  series  of  alternating  I-Beams  and
concrete  ribs  securel}.  tied  and  locked  together  by  an
adequate  number of notched  crossbars  near  both  the
top  and  bottom  surfaces  of  the  slab.  This  provides
sufficient    reinforcement    for   lateral    distribution   of
loads,  and  in  addition the top bars  form  a  part of the
integrall}r   armored  surface.   The  bottom   flanges   are
rolled with a projecting bead at each edge, providing a
supporting shelf for the metal form strips.  Tbese steel
strips,  closely  fitted  between  the  lower  flanges  of  the
I-Bearns  and  carried  by  the  specially  formed  ledges,
provide  a  form  for  concrete.  They  are  omitted  over
the top flanges of supporting bearns or girders, permit-
ting  the   concrete   to  come  directly  in   contact  with
the bearing areas. The gap  in the form strips over the
supports  and  the  open  space  between  the  I-Beams
facilitate   the   welding   of   the   I-Beams   to   stringer
flanges. The form strips are welded in position and the
unit comes to the job site completely shop assembled,
ready for placing.

It will  be  noted  in the  I./Jusfrafj.on  that on/y  the
webs  of the  I-Beams  are  punched  or  pierced  for  the
insertion  of the  crossbars.   Both  the  top  and  bottom
flanges of the I-Beams have a constarlt cross  sectional
area  throughout  their  entire  length.   The  slab   is  so
designed  as  to  have  approximatel}r  constant  moment
of   inertia   for   resisting   both   positi`'e   and   negati`.e
bending  ..moment  stresses.    The  notched  crossbars  are
first   inserted   horizontally   in   the   "L"   shaped   web
holes,  then  rotated  through  an  arc  of 90  degrees  and
tack-welded  in the  final  position.  These bars hold  and

{   METHOD  or  AssEMBLT
-.i.   St,-ips  placed  on  offsets  on  bottom flanges  ot-I-Beams.

2.   Low.er  locking  bars  ir`scrted  ir}  slots  and  rotated  to  vertical

position.
(Note  lower  lock:r`g  bar  partiall:`.   inserted.)

-  3.   Upper  locking  bars  inserted  in  s'1ots  and  ro:ated  to  `.ertical

positior.-
(`'ote  tipper  lock:ng  ba.-s   (a)   ;.I.sertea,   (b)   partia!l}.  rotated,
(c)   full:..   rotated   to   `.ertical   pos .... ior.,   th.jLs   loc.h-:.|g.   spacing.
and   hold:ng   I-Beams.)

4.   In  the  fi.|al  operation  the  intersec:ions  o:-I-Be3rr,s  and  upper
lock-ing  bars,  also  I-Beams,  lo``'er  I,c)c.rciri3  .Oars  and  i-orrTi  strips.

are  tack-w.elded  into  integral  so:i±  ur,its.

SLABS
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lock  the  I's  rigidly. at  uniformly  spaced  intervals.  As
shown   in   the   tables,   U.S.S   I-Beam-Lok   Armored
units  are  at  present  available   in  four  deptbs.   The
21;'2,  3,  and  3 t/2-inch  depths  are  available  in  units  up
to  4  feet  wide  and  49  feet  long.   The  41/4"  depth  is
available in units up to 6  feet wide and 49 feet long.

U.S.S   I-BEAM-LOX
Combines All of the Following Features
I.  Ver}. light unit \`J.eight, thus reducing dead  load and

the ultimate cost of completed bridge.

2.  Substantial  saving  of time  required  for  completion
of structure.

3.  Ease of erection,  \`'ith  no  concrete  forms  necessary..

4.  Smooth,  hard  surface  for safe,  high speed  traffic.

5.  Stronger  when  compared  with  other  floors  of com-
parable  weight.

6.   Greater  rigidity  of  entire  roadway.  Positive  con-
nection  between  slab  and  stringers.

7.    Low    maintenance    cost.    Easily    repaired    when
necessar}'.

8.  Armored  road  sur:~ace,  minirn`izing  wear  and  sL-id-
ding.



U.S.S   I-BEAM-LOK   ARMORED  BRIDGE:   ROAD-

WAY  SLABS

Lightness .  .  . When   filled   ,a,ush   \`.ith   ordinar\.
concrete,   U.S.S   I-Beam-Lob.   Armored   Slabs   weigh
only  +0.2  lbs.  per  square  foot  in   21,z±"  depth,  +7  lbs.
in   3"   depth.   53.S   lbs.   in  31,;±"   depth,   and   55.S   lbs.
in  41/4"  depth.

The  use  of  sucb  e.xtremely  light-weight  slabs  per-
mits   reduction   in   sizes   of   stringers.   floor   beams,
trusses  and  piers,  and  these  possible  cumulative  sav-
ings are well known to the engine-ering profession.

The  armored  floor  will  not  only  resist  the  internal
stresses  resulting  from  the  most  severe  traffic  condi-
tions, but will at the same time provide an ideal, long-
life  roadway surface.  However,  if so  desired,  an over-
fill  of  concrete,   asphalt,  or  other  material   may  be
installed at any time.

In cases where it  is desired to  keep  the appearance
of the  surface of the  bridge  floor the  same  as  that  of
the  adjoining  concrete  pavement,  an  over-fill of con-
crete  ranging  from   I,,'2  to   %"   in  thickness  is  some-
tirne{;  cast  integrally  with  the  concrete  filling  of  the
U.S.S  I-Beam-Lok  Armored  unit.  Where  sucn  over-
fills  have  been  used  during  the  past  few  years  the
practice  has  been  found  satisfactory,  and  there  has
been no tendency for the concrete to chip off over the
tops of the small I's.

Strength . -  . While this construction has stri.ngth
equal  to  or  greater  tihan  other  comparable  types  for
the  same  deptb  of  slab,  it  requires  only.  14.4  lbs.  o{~
steel  per  square  foot  for  the  21,i"  depth,1S.S  lbs.  for
the  3"  depth,16.4  lbs.  for  the  31.i"  depth,  and  13.2
lbs.  for  the  41/4"  depth  of slab.

The  high  ratio  of strength  to  weight  of steel  is  due
to  the  ver}.  efficient  utilization  of steel  in  the  design.
The  shape  of  the   I-Beams  produces  a  construction
which    has   approximately   a    constant   rnornent   ol-
inertia for resisting both positive and negative 'Dending
moment in continuous slabs.

Safety .  .  .  The  armored  sur{-ace  of relatively large
rectangular blocks of concrete separated by relativel}'
nar^-o\l.   lines   of  the   steel   grids   provides   a   smoo:h.
hard,  floor ol~ high  anti-skid value.

Long  Life  .  .  .  The   ;nter-laced   and   inter-locked
combination  of  steel  I-Beams.   crossbars,   and   strips
of  dense  concrete  provide  a  structural  slab  that  w.:ll

carr}'  the  desired  toad  regardless  of  the  surface  con-
dition of the concrete. As a matter of fact, the un filled
units are capable of safel}. carrying the designed traffic
load without excessive stresses. The steel grid arrange-
ment  prevents  the  development  of  large,   unsigbtly
cracks,   and   progressive   failures   over   considerable
areas  of  the  slab  cannot  occur.  These  slabs  are  uni-
versally leak-proof and water-tight.

The concrete is so tightly locked in by the crossbars
and   projecting   shoulder  of  the   I-Beam   head,   that
positive   bond   and   impemeability   of  the   slab   are
practically assured.

The integral surface armoring of U.S.S I-Beam-Lok
Armored  Slabs  reinforces  the  surface  of the  concrete
so that wear is retarded to a minimum. AI.rnored types
of surfaces  installed  at  various  times  during  the  past
nine years show little wear. Where it has been deemed
advisable  to  resurface  these  slabs  after some years of
trouble-free   service,   the   resurfacing   has   been   ac-
complished  at  low  cost  with  minimum  interruptions
and  delays  to  traffic.   These  slabs  require  virtually
no   maintenance   e.xcept   infrequent   painting  of  the
under-surface, which can be done when other portions
of the bridge are being field painted.

ECollomy .  .  .  The economy of tJ-.S.S I-Beam-LOL-
Armored   F`looring,  which  provides  strength  with  a
minimum  dead  load,  has  been  quite  generally  recog-
nized  b.v the enginee.-ing profession.  This  is especially
true of designs for new fi.xed truss or suspension spans
in  excess  of  150  to  200  feet  and  all  t}.pes  of movable
bridges of almost ever}. span length.

The   needless   cost   of  carr}.ing   excessive   roadway
dead  loads can  be  materiall.v reduced  by designing tc)
take  advantage  o[-  the  light-weight  feature  of  U.S.S
I-Beam-Lok  Armored  Flooring.  Less  dead  load  per-
nits  a  reduction of steel  in  the  trusses  and  flcor sys-
tem,  smaller  piers  and  foundations;  all  contributing
to the lower ultimate cost of the entire structure.

Ease   o£   Installation . .  . U.S.S   I-Beam-Lok
Armored Floor reacbes the job completel}. shop fabri-
cated  to  fit  the  indi`.idual  project.  The  units  are  all
made  to  proper  lengths  and  widths  and,  wbere  re-
quired,  openings  are  cut  out  for  d.rains,  truss  mem-
bers.  and supports.  Finish or trimmer angles, and end
or  edge  dams,  can  also  be  included.  i{.  necessary,  as
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well  as  skew,  curved  edge,  or irregular sections.  Shop
details  and  prints  of  erection  diagrams  are  always
supplied for use in the field.

All  these  factors  make  for  ease  and  simplicity  of
installation. It requires only the placing and adjusting
of  units  to  final  positions,  followed  by  simple  field
welding  and  pouring  of concrete  filler to  provide  the
finished  roadway.  Elimination  of  many  costly  and
complicated  operations  necessary  in  other  types  of
construction  assures  a  safe  structure  of  high  quality
with a minimum of skilled labor.

Speed o£  Installation . . . With simple lifting
and   transporting   equipment   capable   of   handling
single  units  of U.S.S  I-Beam-Lok  Armored  F`looring,
weighing  from   1/2-ton  up  to  a  maximum  of  2 I,/2  tons
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each,  it  is  possible  to  place  and  adjust  large  areas  of
flooring  per  working  day.  This  speed  of  application
offers  additional  economies  in  reducing  interest  and
other overhead  charges which accrue during the time
of any construction project.

Construction   I:quiz)ment   Carried   by
Unfinished Floor . . . After   being   placed   in
position   and   tack-welded   to   the   stringers,   unfilled
units of U.S.S  I-Beam-Lok  Armored  Floor  provide  a
temporary working declc over which trucks and other
equipment  may  move.  Delivery  of  material  for  the
bridge, such as curbs, sidewalks. hand rails, tools, and
miscellaneous  equipment  can  proceed  without  inter-
ruption. Transit mixer trucks can be driven safely over
the  unfinished  U.S.S  I-Beam-Lok  Armored  Flooring

33,331  sq.  ft.  of 4/{"  I-Bcarn-Lok were ir\stalled  on  the roadway  for  the American  Cross-
ing, Thousand Island Bridge over the St. Lawrence River. Collins Landing to Wells Island.
29,984  sq.  ft. of 4,I+{"  I-Beam-LOL-were used on the Canadian  Crossing of the  same bridge



to  deliver  the  concrete  for  the  roadway  slabs  to  the
exact spot desired.

I:conomical  alid  Practical  Reflooring
While   Maintaining   Tra£Iic  .  .  .  Many
bridges  have  been  refloored  with  U.S.S  I-Beam-Lok
Armored Slabs while traffic was maintained with little
or   no   interruption.   Outstanding   examples  of  such
reflooring   are   the   Queensboro   Bridge,   New   York,
N. Y.,  and the Ohio River Bridge, Huntington,  West
Virginia.

By  replacing  the  old  and  much  heavier  roadway
slabs  on  existing  bridges  with  light-weight  U.S.S  1-
Beam-Lok  Armored  Floor,  it  is often  possible  to  ac-
tually   increase   the   permissible   live   load   capacity
of the entire structure.  Even where the original floor
is timber, only slight changes are necessary to permit

the applicatio.n of U.S.S  I-Beam-Lok Armored  Floor:
thus   increasing  the  live  load  capacity  of  the  slab,
eliminating all  fire  hazards,  and  prolonging the  life of
the  bridge.

Pre-Cast Panels O££er Special
Advantages --. U.S.S    I-Beam-Lok    Armored
Floors may be filled with concrete at or within truck-
ing distance of the bridge site before installing on the
bridge  deck.  This  offers  numerous  advantages  in  the
construction of movable  spans  and  in  shortening the
completion  time  for  any  bridge.  The  advantages  of
using this type of construction are discussed in detail on
pages 49 and 50. Outstanding examples of such use are
the two huge Bascule spans on the Outer Drive Boule-
vard, Chicago,Ill., and the reflooring of the Manhattan
Bridge over the East River, in New York, N. Y.

View showing heavy equipment carried by Unfillcd I.Beam-Let Units during const"ction of the flcor on the Market
Street Bridge, Harrisburg. Pa. S3.043 sq. ft. or 3" I-Beam-Lok were used. Modjeski a Masters. Consulting Eingineers
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Smooth Roadway and Rigidity o£ Con-
struction  Reduce  Impact  Shock  .  .  .
Because U.S.S I-Beam-Lok Armored F`loor prov`€des a
smooth   traffic  surface,   vibration  and  impact  from
traffic are reduced and the life of the floor slab, as well
as the entire bridge  structure,  is p,rolonged consider-
ably.   U.S.S   I-Beam-Lok   Armored   construction   is
anchored so rigidly to the stringers and floor beams by
means  of welds  at  relatively  close  intervals  that  the
floor  slabs  and  the  supporting  structural  beams  act
as a combined unit and give a positive T-Beam effect.
This  provides  extra  rigidity  to  the  entire  roadway
system, which minimizes tbe wear and tear caused by
excessive vibration, with consequent reduction in the
amount of maintcnancc required.

Elimination o£ Au rite Hazards . . . There

is  nothing to  burn  in  the  make-up of U.S.S  I-Beam-
Lok  Armored   F`loor  Slabs;   consequently,   the   ever
present  risk of fire,  costly  delays  to  traffic and other
hazards  are  eliminated.

Special Advantages on Railroad
Bridges . .  . U.S.S   I-Beam-Lok   Armored   Floor
Slabs  have  been  installed  on  a  number of bridges  in
railroad  service.  The  reasons  for  their  use  are  given
in detail on pages 45  and 46.

Adaptability . . . U.S.S   I-Beam-I,ok   Armored
Slabs have been used in hundreds of varying types of
installation. Their utility is unlimited and their use is
particularly     desirable    where    exceptionally    high
strength   and  ruggedness,   combined  with   relatively
light weight,  are prime considerations.

A portion of the refiooring operation on the Huntingtca and Ohio Bridge  over the Ohio River at Huntingtof`.
W. Va. Movcmcnt or traffic was maintained d`iring the placing of 41,896 sq. ft. or 3" I-Beam-Lok Armored Flcor
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(Below)InternationalHighwayBridgeoverSt.ClairRiver,betwcaPoftHuron.Michigan,andPointEdward.Ontario,
CaLnada.  The roadway co the two cantilever a- and the susFradcd span  required  29,024  3q.  fl  of 4;<'' I.Pean-
Lok  Jirmored  Floor.  Modjeshi  &  Masters,  Consulting  Engineco,  and  Monsarat  a  Hatlcy,  CaLradian  A±tes
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Bronx-Whitcstone BridgeT
NcwYork city, for the Tri-
borough   Bridge   Author
icy. 212,400 sq. ft. 4;<" I
Beam-Lok Armored Floor

Torrcnce  Avenue Vertical.
Lift  Bridge.  Chicago,   Ill.
Designed  by  the  Cit}r  of-
Chicago,   Department   of
Public  Works.  Bureau  ol
Engineering,  Division   ol
Bridges.  Required  11,38>~
sq.   ft.   3#"   I-Beam-
Lok     Arrnorcd    Floor
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Flaglcr Memorial Bridge, West Palm Beach. F`1a. Hazclct & Erdal. Engineers. 4,160 sq. ft. 3J€" I-BeaLm-Lek Armored Floor used

West Approach, Main Avenue Bridge, Cleveland, Ohio. S8,OOO sq. ft. 4j<" I-BcaLm-Lek haorcd
Flcor. East Approach to the same bridge required 73,300 Sq. ft. 4%" I-Beam.Lok Armored Floor
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The  l88.4S0  sq.  ft.  of 3/£"  U.S.S  Armored  I-Beam-Lok  Floor  that  now
replaces the original roadway on New York.s Manhattan Bridge, was laid
in  precast  floor  units. The  units  from  8'  to  9'6"  w'ide  and  from  15'9'' to
19'8"  long, weighing  approximately 6Jrf tons each. were  laid, 32 units per
night. 82.S00 vchiclcs  per day now pass over it.  Designed by Department
of Public  Works,  City  of New  York.  Irving  V.  A.  Huie.  Commissioner
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_ Jeromc Street Bridge over tbe Youghiogheny River. MCKcesport. Pa.. for the Alleghcny County De-
partmcnt of Works. The entire roadway required 22,272 sq. ft. of 4jr{" I.Beam-Lok Armored Flcor

HIGHWAY   BRIDGE   DESIGN
In  designing  new  bridges  the  use  of  these  light-

weight  slabs  usually  reduces  dead  loads  sufficiently
to permit very substantial savings  in the  cost of the
entire   structure.   Such   savings   alone   often  justify
inclusion of U.S.S I-Beam-Lok Armored Slabs in the
bridge  specifications, without considering tbe further
advantages   of  the   certainty  of  the  load  carrying
capacity of the slabs, ease and simplici.ty of erection,
and  the  greatly  reduced  time  for  completion  of the
structure.

In  reflooring existing structures  it  is  often possible
to take out the old heavy flcors of a bridge originally
designed for low loadings and through the application
of  the  light-weight  slabs,  the  permissible   live  load
capacity of the bridge may be increased to take care
of  much  heavier  loadings  without  any  other  altera-
tions  or  modifications in the structure.
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In  most  cases  the  trusses  of  e.xisting  bridges  are
adequate.  witb  only  slight  changes  required  in  the
floor bearns and stringers in order to bring tne bridge
capacity  up  to  requirements  of  present  day  traffic.
Investigation  of many  bridges  will  show  that  U.S.S
I-Beam-Lok   Armored   Slabs,    with    a   presumaLble
ultimate  life  equivalent  to  that  of the  bridge  itself,
may  be  used  for  reflooring  even  where  the  original
floor may have been of wood.

When  consideration  is   given  to  the  tremendous
advantage,  particularly  on  long  spans,  of being  able
to use a structural floor slab wbere the weigbt may be
as low as 40.2 lbs. per square foot, it is quite apparent
that this light-weight  bridge  floor  construction  has
proved  to  be  one  of  the  most  vitally  important  de-
velopments that has taken place  since  the beginning
of motor  transportation.



Ballasted  Deck  Bridge  carrying  Minneapolis  &  St.  Louis
Railroad  and  Chicago,  Milwaukee,  St.  Paul  and  Pacific
Railway track over Highway Underpass. Minnesota High-
way   Department.    12,428   sq.   ft.   of   3,I+;"   I.Beam-Lok
Armored  Floor  used   in   the  construction  of  this  bridge

This interesting bridge at Dover, Ohio. incorporates in its
construction U.S.S MZ Steel Shcct Piling pier shafts sup-
porting a CB structural steel deck. with a 42-foot roadway
of U.S.S I-Beam-Lok Armored Floor, and two 8-foot side-
walks of I-Tri-Lok. This design was estimated by contrac-
tors to bc 20 per cent cheaper than the conventional type

of bridge and pier
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Highway Underpass. Terminal Railroad Association of St. Louis. East St. Louis, Illinois.  The bal-
lasted deck construction for this bridge required  10,567 sq.  ft. of 4}<'' I-Beam-Lot Jhaorcd Floor

RAILWAY   BRIDGE:   DE:SIGN

4S

The field  of successful  and  economical  installations
of U.S.S  I-Beam-Lok  Armored  F`loor  includes  many
railroad bridge structures.  This light-weight,  shallow-
depth  floor  construction  offers  the  following  specific
advantages   which   from   previous   experience   have
justified  its use:

1. Elimination of fire  hazard.

2.  Sufficient strength  to  permit  spacing of support-
ing steel greater than is possible with other meth-
ods of construction of comparable weight.

3. Solid,  water-tight deck.
4.  Rigidly braces the entire  structure.
5. Reduces vibration and impact.
6. Maintenance reduced to a minimum.

Timber  decks,  even  though  treated  or  protected
with sheet metal,  present an ever present fire hazard,
especially   on   major   railroad   lines   where   uninter-
rupted, high-speed traffic operation is vitally essential.
Entire  replacement,  as  the  result  of  disastrous  fires
which  often  occur in  spice of all  precautions,  expense
of  maintenance,  and  cost  of  fire  prevention  can  be



practically  eliminated  by  the  use  of a  ballasted  deck
bridge.

U.S.S  I-Beam-Lok  Armored  Slabs  are  remarkably
well suited to such structures, providing strength, ade-
quate  lateral  distribution  of  concentrated  loads,   a
water-tight surface,  and speedy installation.

Grade-crossing elimination work has brought about
a  tremendous  increase  in  the  use  of  ballasted  deck
bridges of the through plate-girder or simple I-Beam
type.  These  structures,  usually  spanning  a  highway
underpass,   require   a  solid  water-proof  slab   and   a
fixed clearance below.

U.S.S I-Beam-Lok Armored Floor will reduce to a
minimum tbe total depth of the floor system, tbus re-
ducing the required distance from top of rails to road-
way grade below.  The saving possible  in this type of

flooring  often  amounts  to  several  times  that  of  the
initial  cost of the  U.S.S  I-Beam-Lok  Armored  Floor
ballasted deck slab.

Supporting members of the floor system are usually
rolled.   wide-flange  sections  spaced  about  2'   6"   on
centers,  used  either  as  floor  beams  or  stringers  on
which  U.S.S  I-Beam-Lok  Armored  units  are  placed
and  field-welded.  The  finished  slab  can be  cant)ered
and filled flush. or drainage can be provided by crown-
ing  with  an  over-fill  of  concrete  at  the  center.  The
concrete surface may be mopped with a liquid water-
proofing  or  protected  by  a  mastic or membrane  seal
on  which  a  layer  of  asphalt  block  or  other  wear-
resisting surfacing is laid. A typical cross section of a
U.S.S I-Beam-Lok Armored Floor installation of this
type is given below.
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Among the  railroads  that  have  U.S.S  I-Beam-Lok Armored
Floor for the sla±s  of ballasted deck bridges aLre the following:

Baltimore 8e Ohio Railroad
Besscmer and Lake Erie  Rz=L-oad
Chicago, Milwaukee, St. Pa.:i a Pacific Railroad
Chicago,  Rock  Island &  P==ic  Railw.a}.
Minneapolis and  St.  Louis  .=_iilroad
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Missouri, Kansas a Texas Railroad
New York.  Chicago & St.  Louis Railroad
Terminal Railroad Association of St.  Louis
Union  Railroad  CompaLny
Wabash  Railway Company

EM8F3ANE
OOFING.

WATEl

OPED   OVEflFllL
a   0BAINAGE.

MMETRICAL

OUT€



Truck or lower roadway. Manbattan Bridge. over tbe East River, New York City

T}.pical cross-section of the Manhattan Bridge roadwa}. before and after
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Bascule Bridge. Outer Drive Improvement, Chicago Park District

Field welding pre-cast I-Beam-Lok Armored panels to the supporting steel



#3Z¢-Z
U.S.S   I-BEAM-LOX

CONCRETE:    rlLLE:D    sLABs

U.S.S  I-Beam-LOL-  Armored  Floor  units  specially
designed for filling with concrete at or near the bridge
site  so  that  the  finished  units  can  be  placed  directly
on the bridge,  have recently met with very favorable
reception.  Where  extreme  haste  is  necessary,  and  a
bridge  is  urgently  needed  due  to  emergencies  caused
by floods,  fires,  and other causes, weeks  can often be
saved  in  placing  a  bridge  into  service  by  using  this

method.   This  type  of  construction   is   particularly
adaptable where progress on a bridge is such that con-
creting operations have to be postponed from winter
to  spring.  With  Pre-Cast  Slabs  the  bridge  can  be
placed into service almost as soon as the steel work is
erected, resulting in a saving of time and money.

Pre-casting  of  units  is  almost  the  only  practical
solution   for   the   application   of  slabs   on   movable

Double Leaf Basculc Bridge over the Chicago River, Outer Drive Improvement. Chicago, Illinois. Designed by the Chicago Park District. 25.48C
sq. ft. or 3,t/:"' I-Beam-Lok Armored Flcor and 6,361  sq. ft. or  2" T-Tri-Lok used in the prc-cast concrete and steel roadway and  sidewalk  panels
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(Top) Miring and pouring concrete into com-
plctely  shop-rabricatcd  I -Beam-Lek  panels

(Center) Pre-cast panels finished and ready for curing

{Lower)  Pre-cast  panels  with  shop  attached
riser supports loaded ror Shipmcnt to bridge Sitc

bridges  of  tbe  Bascule  type  which  must  be  or  are
erected  advantageously  in  a  vertical  position.  Out-
standing cxaLmples of this type of construction are the
two Outer Drive bridges at Chicago, Ill., illustrated on
pages 48  and 49.

The use of Pre-Cast units also permits the removal
of  old  sections  of  flooring  during  the   night  when
traffic  is  light  and  immediately  replacing  them  with
new Pre-Cast units. Tbere is no consequent internip-
tion or delay to traffic whatsoever during the day or
during the peak rush hours. A prominent example of
an installation of tbis type is the use of U.S.S I-Beam-
Lok  Pre-Cast  units  for  the  reflooring  of  the  Man-
hattan Bridge, New York, N. Y.

The use of Pre-Cast units may also be advantageous
in  warm  weather,  in  cases  where  a  definite  opening
date  for  a  bridge  has  to  be  met,  or  wnere  a  bridge
is being replaced due to having been washed out by a
flood, wrecked, or put out of service from other causes.
In  such  cases  the  concrete  can  be  cast  in  the  U.S.S
I-Beam-Lok Armored Steel units and allowed to cure
at  the  bridge  site  while  piers,  abutments,  and  sup-
porting structural stccl are being installed.

Where a contractor is under a time penalty or where
a definite time limit  is set  for the completion of the
bridge,  the  use  of Pre-Cast  Slabs  may  prove  of in-
estimable value.  Such  projects  require  special  hand-
ling and rush fabricating,  for which Camcgie-Illinois
Steel Corporation has alnple facilities.

The  preparation  of  U.S.S  I-Beam-Lok  Armored
F`loor units  for pre-casting  involves some  additional
items  of expense  such  as  clamps  or other  devices  to
permanently  fasten  the  units  to  the  stringers,  or
possibly special chairs  and supports attached to the
under side of the units to provide  a method of field
welded attachment to the supporting structural steel
after placing of units.

The extra cost of these units can be partially ofroet
by  the  omission  of the  usual  metal  form  strips,  for
which  an  appreciable  credit  is  allowed.  The  empty
units,  without  form  strips,  can  be  placed  on  a  flat
platform near the bridge site and filled with concrete.
Tbe  platform  acts  as  a  solid  bottom  form  for  the
concrete until it sets. and a means of leveling-up and
clamping the unit bcforc pouring.

While the accompanying drawings on page 51  show
tbe  use  of bolts  and clips for fastening the  slabs to
the bridge.  about  half of these  bolts  and  clips  may
be eliminated by substituting field welding. However,
some  clamps  and  bolts   are   necessary  to.  pull   the
stringers and U.S.S  I-Beam-Lok Armored Floor units
in   contact   before   welding.   Furthermore.   a   fully-
welded  connection  requires relatively expensive over-
head welding.
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Reconstruction of th. maiz` roadway of the Manhattan Bridge. New York Cit:

't' cj.-

(Above)   Removing the old  roadway  deck,  prcpaLra-
tory to receiving the new pre.cast I-Beam-Let panels

(Center)   Completed  pre-cast  panels  in stor-
age yard ready for shipment to the bridge site

(Lewcr) Reconditioned supporting stccl ready to rc-
ccive the new prc-cast  I-Beam-Lek roadway  panels
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Design .  - . Utilization  of  an   I-Beam   section   in
which  the  flanges  remain  solid  the  full  lengtb  of the
bar, with the cuts or holes for cross members restricted
to the web, results in the retention of the efficiency of
thel-Beam.Theslabisthereforeanarrangementequiva-
lent  to  a  series of steel  I-Beams with  concrete  fillers.
The  cross  members  provide  the  necessary  reinforce-
ment for lateral distribution of loads,  and at the top
of the slab  they also  form a portion of the  armoring
system.  The  construction  can  be  analyzed  by  com-
monly   accepted   methods  of  calculation,   and   it   is
proportioned to resist the full negative as well as the
positive   moment   in   continuous   slab   construction.
The  form strips are not considered in computing the
properties of tbe  slabs.  Examination  of the  tables of
properties will reveal that the section moduli for both
concrete  and  steel,  for  both  positive  and  negative
moments,  are  practically balanced.

Furthermore,  the  section modulus  and  moment  of
resistance  of  the  I-Beams  without  concrete  filling  is
almost  as  much  as  when  filled  with  concrete.   The
steel  I-Beams alone are able to take over 90  per  cent
of  t..`e   moment   stresses.   The   concrete   is   required
specifically to assist in lateral distribution of live load,
to  resist  shear,  and  to  provide  the  roadway  wearing
surface.

Load Distribution . . . ample  lateral   distribu-
tion of live load is assured in this construction because,
in addition to the normal bond of concrete to steel, the
rectangular  concrete  strips  are  locked  mechanically
between  the  flanges  of  the  I-Beams.  As  previously
stated,  transverse  moment  distribution  is  taken  care
of b}r the top and bottom crossbars acting as a system
of  reinforcement  transverse  to  the  direction  of  the
main members.

Rigrid  Connection  to  Stringers . .  . Solid
uniform   bearing   and   full   contact   with   supporting
members  are  secured  and  the  surfaces  are  protected
against   corrosion   because   the   concrete   is   poured
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monolithic, down to the top of the supports. Uniform
bearing  on   the   stringers   also   eliminates   secondary
stresses  in  the  top  flanges.  The  form  strips  between
the I-Bearns extend only about an inch onto the edges
of supports and  are omitted over the balance of the
width  of the  support.  Ample  field  welds  hold  the  1-
Beams to the stringer flanges.

Imperltleability... Examination    of    many
U.S.S I-Beam-Lok Armored Floor installations shows
them  to  be  universally  water-tight.  With  properly
mixed   concrete   firmly   interlocked   with   steel,   es-
pecially  under  tbe  bead  of the  I-Beam,  an  effective
seal  is  to  be  expected.  When  initial  corrosion  of the
surface  of  the  steel  beams  takes  place,  iron  oxides
and salts are formed wbich combine with the surface
of the concrete adjacent to the steel. These oxides and
salts  are  impervious  and  insoluble,  and  as they tend
to  swell  or  expand  slightly,  a  natural  tight  seal  is
formed.

Corrosion  Resistance . . . Corrosion  is  mini-
mized because  all component parts of U.S.S  I-Beam-
Lok   Armored   Construction   are   rolled   from   U.S.S
Copper  Bearing   Steel.   As   stated   before,   tbe   form
strips between tbe I's are not considered in computing
the  properties of the combined sections.  They could,
therefore,  be  entirely  lost  as  a  result  of  corrosion,
without  impairing  the  strength  of  the  construction.
It  is  well  known,  however, that  No.  20  gauge  strip
steel,  when  baLcked  up  by  concrete  and  exposed  on
one side only, has a long life.

With ordinary maintenance by painting, such as is
usually  given  a  bridge  at  regular  intervals,  it  is  ex-
pected  that  the  entire  metal  under-surface  of  the
slabs will have a useful life lasting as long as the other
component parts of the bridge.

Fire   or   Rust   Proofing . .  . Protecting  the
under-sides of U.S.S  I-Beam-Lok Armored  Construe-



tion  against  fire  and  corrosion  may  be  accomplished
as  illustrated  on  page  55,  by  the   use  of  form-work
hung    3,4"   to   1   inch   below   the   I-Beam-Lok   units,
so that concrete completely encases the bottom of the
I-Beams.   In   this   case,   the   metal   form   strips   are
omitted.   This  saving would offset  a  substantial por-
tion  of the  expenditure  required  to  provide  the  sus-
pended form-work and extra concrete.

Colnbined T-Beam Action in
Reinf orced  Concrete  Construction . . .
As  shown  in  the  drawing  on  page  55,  the  space  be-
tween  the  I-Beams  is  sufficiently  wide  to  permit  the
placing of stirrups and the pouring of concrete which
forms  the  stems of the  reinforced concrete  T-Beams.
the U.S.S  I-Beam-Lok Armored Floor Slab  acting as
the flange of the T-Beam. In tbis case the spans of the
slabs  can  be  taken  as  the  clear distance  between the
sides of the concrete beams.

Combined T-Beam Action in
Structural Steel Construction . . .
As  discussed  in detail on page 37,  savings  in stringer
sizes  and  weights  may  be  made  by  considering  the

U.S.S  I-Beam-Lok  Armored  Floor  Slab  as  acting  in
combination with the stringer, thus forming a compos-
ite    T-Beam.    The    general    arrangement   of   U.S.S
I-Beam-Lok  Armored  Floor  units  makes  them  par-
ticularly adaptable for this purpose.

Factors  of  Safety . . . The  unfilled steel  U.S.S
I-Beam-Lok  Armored  Floor  units  alone  are  capable
of supporting heavy moving loads without being over-
stressed.  This  is   illustrated   by  the   numerous   con-
struction  photos  in  this  booklet,  which  show  heavy
equipment,  such  as  transit  mixers  and  loaded  trucks
moving on the unfilled units.  It is therefore apparent
that the designing engineer need have  no doubt aLs  to
the ability of U.S.S  I-Beam-Lok Armored Floor con-
struction to safely carry tbe specified design load,  re-
gardless  of the  condition  and  quality of the  concrete
filling.

However, the  importance of the  concrete  filling  can
not  be  over-emphasized.  It  is  imperative  that  every
precaution  should  be  taken  to  secure  good,  sound,
dense concrete,  as the wearing qualities of the surface
are  almost  entirely  dependent  upon  the  quality  and
grading  of  materials  used  in  the  mix  and  upon  the
skill  applied  during  tbe  pouring  and  finishing  opera-
tions.

/ Steel  Stimups

slMPLE  FORMwoRK  FOR  ENCASEMENT  oF  BonoM
FIANGES   OF   I-BEAM-LOX   MEMBEF)S   TO   PF`OVIDE   A

SMOOTH   ALL-CONCRETE  UNDER   SURFACE.WHEN
STEEL  FORM   STRIPS  ARE  OMITTED.



pOuRINc   AND   rlNlsHING   CONCRE:TE
No   special   equipment  is   required   for  mixing  or

depositing  concrete.   The  concrete  can  be  delivered
direct  to  tbe  point  of pouring or placing by means of
transit  mixers,  trucks  or other conveyances.  Prior  to
the  pouring  of  the  concrete  the  U.S.S  I-Beam-Lok
Armored units should be clearled out with compressed
air or flushed out thoroughly with water from a hose.
The concrete should be poured and leveled off so that
it   is   at   least   1]/4"   above   the   top   of  the   finished
surface prior to vibrating.

In order to assure a good job without voids the use
of  a  vibrator  is  necessary.  A  light  jack  bammer  or
paving  breaker  with  a  steel  plate  or  angle  cushion
between the hammer head and  the  I-Beam-Lok unit
is satisfactory. Any of the specially designed platform
type  of  mechanical  vibrators  are   also  satisfactory.
These  snould  be  fairly  heavy,  or  of the  type  which
requires at least two men to move them about on the
surface of the concrete.

Over-vibrating  the  concrete  should  be  avoided  in
order to prevent bringing an excess of fines or laitance
to  the  surface.  Sufficient  vibration,  however,  should
be  given  to  the  structure  to  eliminate  voids.  After
vibrating, the concrete should be screeded either flush
with  steel  or  to  the  specified  thickness  above  the
top  of  the  steel.  If  the  over-fill  above  the  steel  is
relatively thin, sufficient concrete should be deposited
to  insure  that the required level of the slab  is main-
tained after vibrating and finishing.

'f.,  5-6

It  is  essential  that  ample  concrete  be  deposited  so
tbe  finish  can  be  worked  down  to  the  desired  level.
Addition of thin layers of concrete  to compensate  for
underfilling may lead to serious difficulties later, suck
as peeling or chipping of the added layers after a short
life under traffic.

While the water-cement ratio must be kept down so
as  to  produce  a  slump  not  exceeding  four  inches,  a
smooth flowing workable mixture is desirable. The de-
sign  ot-the  concrete  or  the  proportions  of the  aggre-
gates should be such that harshness in the concrete is
avoided.   Harshness,   in   addition   to   increasing   the
difficulties  of placing,  also  has  a  tendency  to  reduce
the imperviousness of the slab.

The slab should be screeded and floated to a smooth
finish  as  quickly  as  practicable  after pouring.  Exces-
sive work on the top surface should be avoided, limit-
ing the finish to that secured by a wooden float.

Any  standard  approved  method  can  be  used  for
the  curing  of  the  concrete.  There  can  be  no  loss  of
water through  evaporation  except  from  the  top  sur-
face.  The  steel  forming  the  bottom  and  sides  of the
form work  is,  of course, unable  to absorb any water,
consequently   almost   all   the  water  in  tbe  mixture
except  that  lost  at  the  top  surface  is  available  for
setting  of the  cerncnt.  The  use  of a  sprayed  asphalt
or resinous coating for curing is increasing in favor and
has   been   satisfactory    in   connection   with   U.S.S
I-Beam-Lok Armored Floor slabs.

Depositing,  vibrating  and  finishing  concrete  with  small  cquipmcnt



HANDLING   AND   I:RE:CTION

U.S.S  I-Beam-Lok  Armored  units  are  shipped  in
open cars. The units should always be lifted out of the
cars   and   subsequently   handled   by   means   of   me-
chanical  equipment.  Four-point  chain  or cable  hooks
or slings  should be  used when lifting the  units.  They
should  be  attached  near  each  edge  of  the  unit  at  a
point about one-fourth of the length of the unit from
each end.

The units should not be placed on bare ground, but
should always be  laid with  ample  blocking under the
lower units of any pile or stack of units. The blocking
will  prevent  stones,  lumps  or  any  projections  on  the
surface of the ground from forcing the  form strips up
out  of position.  Blocking  should  be  arranged  to  pro-
tect the camber duplicating the blocking in the car.

Before placing the units on the bridge stringers, the
location  of eacb  unit  should  be  carefully  marked  to
correspond  with  the  location  shown  on  tbc  erection
diagram. The best method is to mark the center lines
of tbe splices between units on the stringers for the full
length of the bridge.  In this way any gain or loss is
readily discovered as soon as the units show any ten-
dency to overrun or undernin.

After  unloading  from  railroad  cars,  the  units  are

us'Jally delivered to the bridge by truck, lifted off, ancl
swung  into  position with  a light crane.  The units  are
then  properly  aligned  and  tack-welded  into  position.
As  the  work  progresses  towards  the other  end  of the
bridge,  the unfilled units  already laid serve  as  a rigid
working deck on which  rubber tired truck cranes can
operate  without  runways.

It  is  often  necessary  that  the  I-Beam-Lok  units
must conform to a specified camber in order to provide
drainage or to matcb a fixed crown on the approacbes.
Unless this camber is unusually severe, it will be found
in  most  instances  that  the  units  will  conform  to  the
desired  crown  naturally,  due  to  their flexibility.  The
amount  of  the  natural  theoretical  deflections  to  be
expected for various unit lcngths and depths is shown
in  the  table  below.  Because  of  the  impossibility  of
setting  supporting  structural  steel  in  perfect  align-
ment or to an absolutely true level, a certain amount
of pulling down or adjusting will  always be  required,
even  in  tbe  case  of  a  practically  level  roadway.  A
simple hand leverage or screw clamp will usually pro-
vide the means of bringing the units into contact witb
the  supporting  steel.  If a  greater  force  is  needed  to
bring the  I-BeaLm-Lok units down to conforln to tbe
crown, this can be accomplished by driving a truck or

THEORETICAL  NATURAL  CAMBERS  RESULTING   FROM  DEAD  WEIGHT  OF

I-BEAM-LOK  UNITS  ON   SINGLE  CENTER  SUPPORT

Uni'

41/I"  I-Beam-Lok           Inc. 31A"  I-Beam-Lok 3"  I-Beam-Lok

Na'u,ol
Inc.

Na'ural
Inc. Inc.

No'u,al
hc. lnc,Leng'h Combe, Cambe, Cambe,

A AI Az A A' Az A A' A2
Inches lnche, IncheS Inches Inches lnche, Inches Inches Inches

16, .06 .091 .008 .085 .161 .013 .118 .935 .019
20' .14 .178 .015 .206 .315 .026 .285 .460 .038
24, .29 .309 .026 .429 .545 .045 .594 .795 .066
28, .54 .489 .041 .79 .865 .072 1.09 1.26 .105
32' .92 .732 .061 1.35 1.29 .108 1.86 1.88 .157
36' 1.48 1.04 .087 2.16 1.84 .153 2.97 9.68 .224
40' 2.26 1.42 .118 3.30 2.52 .210 4.56 3.70 .308

If`c.A 1 +ncreosed comber resulting fiom appliccllion of concentral-
ed load oF 600 Its. al each end.

Inc.A£]en5r;;::dof°5Eb,eb,S.,eos,u,et:ncgh,,e°nT.appIEca,:onofconcenfro,.

NOTE: Natural  Ccimbei  A =i¥F:, is  theolelically   conect,  but

I:ocit',:ni!n:;.£e2§:h':,°opbpu'i°o:::ai'uee.°Sn*:wan+mh°eryefYoa,?,
the  values in  the table  ale  conservative.



other  equipment,  such  as  a  heavy  weight  equipped
with  rollers, over the units.

After placing of the units has advanced sufficiently
to  a  point  where  work  can  be  carried  on  behind  the
truck  crane,  the  loose  form  strips  which  must  be  in-
stalled  in  tbe  field  between  units  are  then  placed  in
position.  It  is  usually  the  practice  to  slide  the  form
strips  into  position  lengthwise,  which  can  readily  be
done.

All  of the  field  welding  required  by  tbe  plans  and
specifications is next completed. The ends of the lower
crossbars are brought into alignment and contact, and
welded  as  required.  The  abutting  ends  of the  upper
crossbars may be welded directly end to end. Another
method  of forming  a  splice  is  to  make  a  horizontal
weld  on  a  short  splice bar,  placed  on one  side  of the
crossbars  as  shown  on  page  83.  Still  anotber method
of making  a  splice  between  the  upper  crossbars  is  to

insert  lengths  of splice  bars  in  the  holes  adjacent  to
the crossbars as shown on page 83.

After   completion   of  welding,   the   un filled   U.S.S
I-Beam-Lok   Armored   Floor   units   provide   a   very
satisfactory working deck on which persorls may walk
without  difficulty  and  over  which  heavy equipment
may be readily moved.

Remarkably fast time can be made in erecting and
welding   these  units   in   position.   F`or  example,   two
bridges  each  fourteen  hundred  feet  long  were  made
ready  to  receive  concrete  in  four  calendar  days.  The
U.S.S  I-Beam-Lok Armored  Floor units  were  placed
and  preliminary  welding  for  position  was  done  by
crews working from each end to the center.  This was
accomplished  in  two  days,  working  two  eigbt-hour
shifts  each  day.  The  final  welding  was  done  by  six
welders   and   two   assistants   working   twelve   hours
each  day for two  additional  days.

Typical concrcting operation with large paving mixer

S8



SHOP   PRACTICE
Size  and  Manufacture . . . There  are  four
sizes  of  U.S.S  I-Beam-Lok  Armored  Floor,  namely,
21,/a,   3   and   3l,J±'',  manufactured   in   four-foot   widths
and  41/4"  depth  is  manufactured  in  six-foot  widths.
Special  units  may  be  made  in  narrower  widths.  All
depths are manufactured in units up to 49-foot maxi-
mum lengths. Units shorter than 15 feet or longer tnan
35  feet are subject to length extras which increase the
price slightly.

Tolerances . .  . All  units  are   manufactured  to
length  tolerances  of  +0  to  -I,'4"  and  to  width  toler-
ances     ranging     from    +0     to    -I/'8"    for     crossbar
dimensions. Form strips are detailed so that they will
overlap  the  edges  of  the   supporting  steel  approxi-
mately    11,;±''.    These    form    strips    are    reasonably
tight but cannot be made entirely leak proof although
leakage is not at all serious.

Camber...If     desired,      U.S.S      I-Beam-Lok
Armored Floor Units can be cambered in the shop to
approximate the required crown, which, however, will
never entirely eliminate the need for a certain amount
of pulling down  in the  field.  An extra charge is made
for  shop  cambering.  (See  information  covering  cam-
bering  in  the  field  on  Page  57.)  If  excessive  camber
requirements  indicate  that  shop  cambering  is  neces-
sary  care  in  handling  and  storing  must  be  taken  to
protect the camber which otherwise might be lost.

I:nd   Daltls,   Edge  Angles,  Etc . . . End
Dams,  Edge Angles,  or other trimming materials  are
welded  in the shop to the unit with  sizes and lengths

of weld in accordance with standard practice as shown
on  the  drawings  in  this  booklet.  Special  welding  in
accordance  with  plans  and  specifications  is  estimated
and   charged   for   in   accordance   with   material   and
labor required.

RTote-The Carnegie-Illinois Steel Corporation
is  not  in position  to [ab[icate  expansion joints,
guard  rails, curbs or other  accessories not a part
o[  the  I-Beal'n-Lok  units.  These  items  should
be included  in  the contract  tor  structural steel
with  adequate and satisfactory  provision  being
made  for  field   connecting  to  the  I-Beam-Lok
units where necessary .

Skew   Ends,   Cut-Outs,   Etc  .  .   .  Where
required  by  the  specifications  and  details,  Carnegie-
Illinois  Steel  Corpc)ration  will  flame  cut  material  in
the   shop   to   required   dimensions   within   tolerances
ranging from  +0 to -I/4" on the theoretical  dimension.

Shop  Paintingr . . . Carnegie-Illinois  Steel  Cor-
poration  is  equipped to  apply brush  coating  of paint
to  the   entire   under-surface   of  U.S.S   I-Beam-Lok
Armored  units  using  either  standard  shop  paint  or
paint  as  specified.  An  extra  charge  is  made  for  this
work.

I.oading .  .  . Units  are  loaded  on  the  cars  in  the
order   designated   by   customer.   They   are   securely
blocked  and  fastened  in  the  cars  in order to  prevent
movement or shifting of the load during transit.

I,-r,'  -,.i(i
Doremus Avenue Bridge, spanning railroad tracks in NcwaLrk, N. J.,
recently  refloored  with  33,588 sq. ft. of 3J/;"  I-Beam-Lok Armored

Floor,   City   of   Newark   Dcpartmcnt   of   Public   Affairs,   Transit
Bureau.    James   W.   Costello.   Chief   Engineer.   City   of   Newark



The  subject  of  stresses  resulting  from  wheel  load
concentrations on bridge floor slabs,  and the influence
of  the   distribution  of  these   loads  on  the  moment
formulas  is  one  to  which  intensive  study  has  been
given during the past several years. Much of the basic
theory  which  has  been  adopted  was  contributed  by
Prof. H. M. Westergaard, of the University of Illinois,
in an article published in Public Roads, Vol.11, No.1,
March,1930.

The Westergaard theory insofar as it applied to the
equivalent  effective  width  of  distribution  of  wheel
loads,  applied to simply supported slabs on one span,
and  was  substantiated  later  by  tests  made  at  Ohio
State  University.  It  was  discussed  in  an  article  by
Prof.  Clyde T. Morris entitled,  "Concentrated Loads
on  Slabs",  in  the  University  Bulletin  No.  80,  pub-
lished  in  1933.

After further study and investigation by the Bureau
of Public Roads,  United States Department of Agri-
culture, Washington, D. C., certain modified formulas
were  developed  to  simplify  the  design  computations
and  to  provide  for  conditions  not  covered  by  the
Westergaard theory.

These  modified  moment  formulas  taken  from  the
article,  "Distribution  of Wheel  Loads  and  Design of
Reinforced  Concrete  Bridge  Floor  Slabs,"  publisbed
in  Public  Roads,  October,  1937,  are  the  bases of the
calculations used in developing the load tables shown
ori pages 62 to 64. It is believed tbat this theory is the
latest  and  most  authoritative  on  this  subject  at  tbe
present  time  and  one  likely  to  be  generally  accepted
by the engineering profession. These modified formulas

`havebeendevelopedfortwotypesofmomentconditions;
first,  for  bridge  floor  slabs  with  main  reinforcement
parallel to the direction of traffic, which will be termed
Case I; and second, main reinforcement transverse to
the  direction  of traffic,  designated  as  Case  11.  Under
both cases are formulas for slabs (1)  freely supported,
(2)  fully  restrained,  (3)  having  75  per  cent  end  re-
straint, and (4) having 50 per cent end restraint.

In  almost  every  installation  of U.S.S  I-Beam-Lok
Armored Floor bridge floor construction the units are
continuous over several supports and firmly welded to
tops of stringer flanges to produce  a  practically  fully
restrained condition.  In order to be conservative  and
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to increase the factor of safety, all of the stresses in the
load tables shown on page 67 were calculated by using
the  moment  factors  applicable  to  a  monolithic  slab
condition or a 75 per cent end restraint.

Occasionally,   special   conditions   are   encountered
requiring use of freely supported slabs for single spans,
such  as  transverse  roadway  slabs  between  street  car
rails. Although moment factors for this condition will
be found in the Summary of Formulas shown in Tables
1  and  6  for  both  Case  I  and  Case  11,  separate  load
tables for tbis condition hairdly seem justified and are
seldom n-Ceded.

The truck loading used in the following analysis and
calculations is shown on page 61. It is the same as that
adopted  in  the  Standard  Specifications  for  Highway
Bridges of the American Association of State Highway
Officials, except that each wheel load is assumed to be
applied over  a  circular area  with  a  diameter of  1.2S
feet for both H-1S  and H-20  loading.

The design of the floor slab itself involves not only
the selection of the proper depth of U.S.S I-Beam-Lok
Armored  Floor  for  tbe  live  loads, direction  of  main
reinforcement,   spacing   of  supports,   and   allowable
stresses  for  the  specified  condition,  but  in  addition
adequately  designed  members  must  be  provided  to
support tbe outer edges of the slab, capable of resisting
live load moment plus impact, and dead loadmoment.
For   exarnple,   where   U.S.S   I-Beam-I,ok   Arlnored
Floor units are laid parallel to the direction of traffic,
as  in  Case  I  condition,  a support  is  required at both
curbs,  full  length  of the  roadway  slab.  Tbe  moment
factors  and  live load  moments  for  this  condition  are
shown in the summary of formulas in Table 1 and the
resulting moments are given in Tables 4 and 5.

F`or   Case   11,   with   U.S.S   I-Beam-I,6k   Armored
Floor  laid  transverse  to  tne  direction  of traffic,  the
outside stringers provide edge support, although at the
ends of the  roadway slab,  at expansion joints,  or at
any  intermediate  point  where  the  continuity  of the
slab  is  broken,  a  support  must  be  provided.  This
support  should  be  capable  of resisting  two-thirds  or
the moment produced by the maLximum condition of
wheel load concentrations, including live load impact,
and dead load.



W=TOTAL   WEIGHT   OF  TBUCK  AND  LOAD
r- 9'-0„ _

CLEAf]ANCE  AND   LANE   LOAD

The position of truck loading to produce rna.ximum
moment for this condition will be with rear wheels on
the center line of slab for all spans. Load Tables Case I
and Case  2  on page  67  for a  75  per cent end restraint
condition give the resulting steel and concrete stresses

in   various   depths   of   standard   U.S.S   I-Beam-Lok
Armored Floor slabs for maximum moment conditions,
H-15  and  H-20  loading,  and  spacing  of  supports  as
indicated.

Values  and Notations  Used  in  rorltiulas

The  symbols  used  in  the  summary  of  formulas   given  in
Table  1  and in the  moment Tables 2  and  3  are  as  follows:

S =Effectivc design span in  feet.
W = Dead load per square foot of slab.
P =Wheel load = 12.000  pounds  for H-15  and

16.000  pounds  for  H-20  loading.

I = Impact factor S0ii=s I  `                 l-C.TO  C.  SuPpol]TS.

h4 = MaLximurn live  load moment.

M  (1.0+I) =Livc load+impact rnomcrit.
Mc = Design moment = DeaLd load moment +M  (I.0 +I).
.\It =Live load in.oment in foot pounds distributed to edge support.
M{ (1.0+I)=Live load+impact  moment  in   foot   pounds   distributed   to   edge

support  and  is  the  total   live  load  rnomcnt  in  foot  pounds  for  which  the
supporting  member  rtiust  bc  dcsigncd.

All moments are in foot pounds per foot width of slab except for M.  (edge support)
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Case  I    U.S.S  I-Beam-Lok Arlriored Floor Units Laid Parallel to the
Direction o£ Tra££ic

TABLE    I:   Summary  of moment  formulas  for  Case  I

T}'pe  of slab

Freely  supported

Slabs continuous

Slabs monolithic

Fully restrained

Rcquircments  regarding  slab  and  supports

Single  spans ............

Slabs  bearing  on  3  or  more  supports  and  continuous  over  2  or
more  panels .................

Slabs built monolithic with 3 or rnorc supports  and continuous
over  2  or  rnorc  panels ..........

Exceptional  cases  only ...................................

Percent-
age of
end  re-
straint

assumed

100

Live load
morncmts  per
foot  width  of

slab.„

0.66  S+12.4
PS

0.66  S+17.OS
'PS

0.66  S+20.15

(PS
1   0.66  S+24.8

Live load
moment

distributed
to edge
Support.

Jtf(

Dead
load

momcmt

TABLE   2:   Live load moments in foot-pounds per
foot width of Slab for Case I with U.S.S I-Beam-Lok
units laid parallel to direction of traffic.

H-ls  loading
P = 12 ,000 pounds

PSfs[¥s:.tt-OT6Ein

a::.d5,°ca¥::::t!`'t:±C*ttr7a:i:¥r-

s    ;       `       :      .,,       i(,..`o`:,,I      .,,      i\,,:`o`:`,i      .v       i(,:,o`f')i      .,`      i(,:,o,=')

y-OiEgir6l.it-OT3#8

„     i(,:lo'f')I     .,,     I(I:::')

TABI.I  3:   Live load    moments   in   foot-pounds
per fcot width of Slab for Case I with U.S.S I-Beam-
Lok  units  laid  parallel  to  direction  of traffic.

H-20  loading

P = 16,000 pounds



TABI.I:   4:   Live  load  moments   in    foot-pounds
distributed  to  edge  supports  for  Case  I  with  U.S.S
I-Beam-Lok  units  laid  parallel  to  direction  of traffic.

H-15  loading                                       P= 12,000 pounds

Condition   '     Freely sup-
at suf)port   i          ported

•<:&b   I

s:,,a.nJ=#,,;
rae(     (l                              1

•\/ € I. 0.0 I   PS .-.

Slabs contiriu.
ous.  S0  pcrccnt
end restraint

.M 1 a 0.DOS  PS i }[|-0.00T  PS.= 't-0.OOF.  I,S i

TABLE   5:   Live   load   morncnts   in    foot-pounds
distributed  to  edge  supports  for  Case  I  with  U.S.S
I-Beam-Lok  units  laid  parallel  to  direction  of traffic.

H-201oading                                        P= 16,000 pounds

Condition
at Support

Slab.continu        Slabs  mono-

111-
•'/(-0.0|  PS=    ;   .,,[ao.0oS  PS.-.  I   .,,(-o.oo7  P`S..

Case 11    U.S.S  I-Bealli-Lok Units Laid Transverse to the Direction o£ Tra££ic
The  symbols  used  in  the  summary  of moment  for-
mulas for  this  condition  are  the  same  as  for  Case I.

Positions  of wheel  load  concentrations  to  produce
maximum moment are somewhat different than those
for  Case  I  in  that  for  exterior  spans  the  maximum
moment  per  foot  width  of slab  will  result  from  one
rear wheel on the center line of spans up to ten feet.
On interior spans it will be produced by one rear wheel
on center line of span for spans up to 5.14 fcct and by

two rear wheels spaced 3 feet apart for spans S.14 feet
to  10  feet.  Moment  factors  for  these  two  conditions
are   given   in   tbe   summary   of  formulas,   Table   6,
below.

Maximum  live   load  moments   for  interior  spans
given  in  tables  7  and  8  are  always  the  greater  and
therefore have been used in calculating the steel and
concrete stresses in load tables on page 67, based on aL
75 per cent end restraint condition.

TABLE   6=   Summary of moment  formulas  for Case 11

Slabs  continuous
50  per  cent  cnd
restraint.

Slabs  monolithic
75  per  cent  cnd

0 to  4-.-

4 to  10--

Jtr-Pj#S-o.o3SP

M-±o-o.o3SP
M-P#o.o3SP
jw-=4ut.o3SP

--r----_-.--`-restraint.
j  4 t°  [°-i  "=2.3P2S+[o-O.°S2SP   I "=HP2S+i4ut.OS25P )i`1=jl2

Fully restrained. ` a to 4----5g-o.o7P "-pckstl.o7P
`H to io-T=2.3p2sT[O-O.07p        "=[Tfr4tl.07p
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TABLE  7:  Live load  moments  in  foot-pounds  per
foot width of slab for Case 11 with U.S.S I-Beam-Lok
Armored  units  laid  transverse  to  direction  of traffic.

H-15  loading
P -12,000  pounds

.<lab  ,
spt,:n  ,.,¥.I,     "     i,,`u`:,,i,.,,     :,,:'o':,,
feet   t                                                    I_;_i-,-,-I-

TABLE  8:   Live load  moments in  foot-pounds  per
foot width of slab for Case 11 with U.S.S I-Beam-Lok
Armored units laid transverse to direction of traffic.

H-20  loading
P -16,000  pounds

Condition
at support

ipa,,,;,=#`,!l

I

os:,:I:;ro::ptn:t:'fn:u:.t||,:t`;:Esn:ttr|;:ni:'-

Hutsonville  Bridge over the Wabash River. Hutsonville, Illinois. Robinson 88 Stein-
man,   Consulting   Engineers.   21,07S   sq.   ft.   4;+"   I-Beam-Lob   armored   Floor
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Two views of tbc East 2lst Street Bridge, Lorain, Ohio. Wilbur J. Watson. Con-
sulting Engineer.   72,000  sq.  ft.  of 4}{"  I-Beam-Lok  Armored  Floor were used
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ELEMENTS  OF  I-BEAM-LOK  SLABS

/r I-Beam-Lok
/£"  I-Beam-Lok

One  cubic  yard  of  concrete  will  fill  approximately I-Becim-Lok
/a"  I-Beam-Lok

st.r,esaas,eofn::rdm.dstu,:::do::,::tyidn:I::,eg.:n.,ci:::::ast;:n:;x?:e.a:s:;.:s:pce.,ns:,a.i.i3is',-:ge:,T:da::,::!i:cnteai;a?Redo,;.:fnl=y;:

!i;ii;;#!iii;i!#:i;:[ii;!i;:i*i;i!;;ii;ii:i,:;:;;:i:;i
of width.
of width.

DIMENSIONS  OF  COMPONENT  PARTS
I-BEAM  SECTIONS

Depthln.
WebThick-ness  .

Top  Flange Boltom  Flange

A,eoh.2
Wt.PerFoot

Width
Art::::eftess

Width
ATvh::::eness

ln. ln. ln. ln. In. Lbs.

41/4 .188 .75 .525 1.358 .396 1.49 5.1
3,/9 .188 .675 .612 1.25 .365 1.25 4.21
3 .188 .675 .612 1.25 .365 1.16 3.94
2,/2 .188 .675 .612 1.25 .365 1.07 3.62

CROSSBARS

Top Bottom
Bo, Bar
Size Size

h. ln.

1±x± %x±
1  I/8  X   it 1x*
1 1/a I  * 1x±
1  1/8  X   * %xT=

In.  B.W.G.
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LOAD  TABLES  FOR   CASE   1
Unil Slresses  in  Steel  and  Concrele-Wirhoul  Over-fill  .  ,  .  In  Pounds  Per  Square  Inch

I-Beam-Lok  Units  Parallel  to  D:iection  of Traffic

Span

H-90  L ooding H-15  Loading

41/;I 3`k' 3,, 9 ,/t " 41/,,, 3 'A,, 3„ 9.`k'

fc!1 fcf, fc fs lc 'S fcfs fcfs fc ff 'cfs

2'-0 340      6385 380      6635 485 8340 650 10920 255 4805 285 4995 365 6275 490      8215
2'-6 420 7885 470      8190 600 10290 805 13470 315 5940 355      6170 450 7745 605 10135
3'-0 500 9355 555 9720 710 12210 955 15980 375 7050 420 7320 535 9190 720 12020
3'-6 575 10750 64011165 820 14015 1095 18340 435 8105 480 8420 615 10560 82513805
4'.0 645 12085 72012555 920 15755 490     9140 545 9490 695 1 1 900 930 15555
4'-6 715 13435 80013955 1020 17505 54010155 605 10540 770 13215 103017260
5'-0 790 14760 875 15330 1120 19220 595 11175 66511600 850 14535
5'-6 855 1 60 3 5 950 16650 65012145 720 12605 920 15785
6'.0 925 17315 103017975 TOO 13155 780 13650 995 17085
6'.6 990 18515 750 14080 835 14610 1065 18275
7'.0 1055 197£0 800 15015 890 15575
7'-6 1120 21000 855 15985 950 16580
8'-0 1180   22130 90016875 100017500

These  tables  ale  figured  for  757o  end  restraint  condition  fol  inteliol  spans.

LOAD  TABLES  FOR  CASE  2
Unit  Stresses  in  Steel  and  Concrete--Without  Over-fill  .  .  .  in  Pounds  Per  Square  Inch

I-Beam-Lok  Units  Transverse  ro  Direction  of Tlaffic

H-90  Lcoding

4`1;I 3 '/t„ 3,, 9 'A,,

fc 's ic Fs 'c fs fc i)

345 6420 385 6670 490
-8380

655 10975
410 7640 455 7940 580 9970 780 1305 5
470 8780 520 9120 670 1 1 45 5 895 1 4990
525 9780 580 10155 745 12745 995 16670
575 10720 640 11135 815 13970 1090 18260
640 12010 715 1 2470 915 15635
705 13215 785 13720 loos 17195
770 14425 860 14975
825880935985 15465165101750518480 920 16050

H-15  Lociding

4`/;I 3 I/I,, 3„ 9 ,/} , ,

'c fs fcfs fc is !c fs

260 4855 290 5040 370 6335 495 8290
310 5770 345 5995 440 7530 590 9850
355 6625 395 6880 505 8630 675 1 1 290
395 7440 440 7725 565 9685 755 1 2660
435 8110 480 8420 615 10550 825 13780
485 9090 540 9440 690 11820 925 15435
535 10020 595 10400 760 13025 logo 16995
585 10930 650 11345 830 14195
625 11725 695 12170 890 15215
670 12560 745 13030 950 16285
710 13315 790 13810 loos 17250
750 14075 835 14595
790 14780 875 15325

These  tables  ale  figured  fof  757o  end  restraint  condition  for  interiot  spans.
Maximum  moments  /oi  Spans  up  to  4'-0"  ale  identical  whether  spans  ore  elteiior  or  inteiiof.
Maximum   rnomenls  for  ]pons  over  4'-0"  ore  For  inteTioT  Span  cofldilion  only.
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Design for Combined T-Bealti Action o£
Steel Stringers and U.S.S  I-Beam-Iiok

Armored Slabs
Stringers  are  usually proportioned  for carrying  full

live  and  dead  loads  without   assistance   from  other
component  parts of the  structure.

U.S.S  I-Beam-Lok  Armored  Slabs  permit  the  con-
crete   to   come   in   direct   contact   with   the   stringer
flanges  and  the  bottom  flanges  of  the  transverse  1-
Beams  may  be  adequately  welded  to  the  stringers.
With  U.S.S  I-Beam-Lok  Armored  Slabs,  the  welds
may be proportioned so as to resist all horizontal shear
between  the  top  flanges  of  stringers   and   roadway
slabs when they are considered as  a composite  struc-
ture.  This warrants full consideration with respect to
T-Beam  action  whicb  will  reflect  substantial  savings
in weight of stringers and cost of structures even after
considering the extra welding required.

Should the engineer desire to take advantage of this

refinement of design, the following procedure is recom-
mended:

1st.  Determine the stress  in stringer due  to  dead load
only.

2nd. Assume as top flange of the composite T-Beam a
width of slab equivalent to 12 times the thickness.
but  not  to  exceed   %  of the  stringer  spacing  for
interior stringers or  3,J'8 of the stringer spacing plus
the outside overhang for exterior stringers.  Con-
sider  that  portion  of  slab  which  is  assumed  to
act  as  the  top  flange  to  be  entirely  of  concrete
and  compute  properties  of composite  section  by
replacing  the  concrete  by  the  equivalent  area  of
steel, taking n = 15.

3rd.   Determine  stresses   in  the   composite   T-Beam
due to live load only.                                         I

4th.  Adjust stringer size and spacing so  that the sum
of live and dead load stresses does not exceed the
maximum allowable values.
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Description - . . The  bridge  floor  slab  shall  be
cornposed   of   U.S.S   I-Beam-Lok   Armored   Bridge
Roadway  Slab  units,  as  manufactured  by  Camegie-
Illinois Steel Corporation, consisting of a combination
of I-Beams, with metal form strips between and rest-
on  the  projections  at  the  lower  edges  of tbe  I-Beam
flanges,    and    witn    rectangular    crossbars    inserted
through  slots  in  the  upper  and  lower portions  of the
webs of the I-Beams and secured into final positions as
shown by manufacturers' standard details. The entire
assembly  shall  be  tack  welded  into  rigid  units.  The
depth  of  the  finished  floor  and  the  dimensions  and
weight of the I's and crossbars shall be as shown on tne
plans.  After  the units  are  erected and welded to  the
supporting members, they shall be filled with concrete
and  finished  flush with  the  tops  of the  I-Beams  and
crossbars  to  form  an  armored  wearing  surface,   or
finished  to  a  predetermined  height  above  the  top  of
the steel units as specified or shown on the drawings.
Steel Material . . . All steel for the component
parts of the bridge floor proper shall be  furnished  in
structural  grade  of  A.S.T.M.  standard  specification
A7, latest revision, and shall have a minimum copper
content of 0.20  per cent.  All  accessories,  such  as  end
dams, edge angles, splice bars, clamps, bolts, scuppers,
and expansion dam material, may be mild carbon steel
stock material at tbe discretion of the manufacturer.
Sheets for form strips shall be regular copper bearing,
not rolled. soft sheet grade.
Fabrication o£ Steel . . . All   steel   shall   be
commercially  straight  and  be  assembled  in  a  work-
manlike manner. The I-Beams shall be placed 4 inches
on centers for the  21/2, 3, and 31/2-inch deptb with  20
gauge form strips  between  flanges  at  the  bottom  to
form units approximately 4 feet wide but not exceed-
ing  49  feet  long.  In  the  case  of  41/4"  depth  the  I-
Beams  shall  be  placed  6  inches  on  centers  with  20
gauge form strips  between  flanges  at  the  bottom  to
form units appro.xinatel}. 6 feet wide but not exceed-
ing  49  feet  long.  The  form  strips  are  to  be  placed  in
short  lengths  so  as  to  extend  only  about  1 i/2  inches
beyond the edge of each support.

Upper  crossbars  shall be  spaced 4  inches  center  to
center at right angles to the top flanges of the I-Beam
in  2 I,;'2,  3  and  3 I,t`:-inch  depth  and  6  inches  center  to
center   for  41;;"   depth.   When   the  upper  crossbars
are  turned  into  final position in tne slots,  the tops of
the bars shall be within a tolerance ranging from flush
to   `;'i6"   above   the   tops   of   the   I-Beams.    Over-all
tolerances  on  the  fabricated units shall be +0 inch to
-I,;'4"  for   length;   and   +0"   to   -i/8"   for   width;   and

to   + I/2"   from   specified   camber   for   eacb   twenty-
foot  length  of unit.  The  upper  crossbars  shall  have
the  ends  projecting  through  the  webs  of the  outside
I-Beams  of  the  units  alternately  long  and  short,  in
order   to   produce   staggered   joints   between   units.
Lower crossbars shall  be placed,  in  pairs or singly,  at
approximately the mid-spans  of the  slab.  See  plan  of
typical arrangement on pages 68 to 71. See note page 56.

Drawings . . . Shop  detail  drawings shall  be  fur-
nished by the  manufacturer  to  the  purchaser  for ap-
proval.  Erection  drawings  shall  be  furnished  to  the
purchaser  for  use  in  the  field  when  assembling  and
erecting slab  units.
Field  Asselnbly  and  Welding . . . U.S.S
I-Beam-Lok  Armored  units  shall  be  placed  by  the
erector  at  points  indicated  on  the  erection  diagram.
and  alternate  I-Beams  welded  to  alternate  edges  of
supports, with  I/4" x S,/i6" special fillet  welds of length
shown  on  typical  drawing.  Where  units  are  placed
with  I-Beams  transverse  to  the  direction  of  traffic
they  shall  be,  if  possible,  of  a  length  to  cover  the
entire   roadway.   Ctherwise,   the   ends   of   I-Beams
shall   be   spliced  in   accordance   with   details   shown
on  the  plans,   or  as   indicated  on  page  68  of  this
booklet.  Where the  I-Beams  in the units are parallel
to tbe direction of traffic,  the  ends of abutting units
shall  be  spliced  as  detailed  on  the  plans  to  provide
continuity. Each pair of upper crossbars lying directly
above the lower crossbars shall be spliced in the field,
to maintain continuous crossbar steel at both top and
bottom of the slab in the zone of the lower crossbars.
The upper crossbars may be spliced by a weld between
the  abutting  ends.  by  a horizontal  weld laid  along  a
splice  bar  placed  at  the  side  of  the  crossbar,  or  by
inserting splice bars in the holes adjacent to the upper
bars  and  bending  down  the  ends  of  the  splice  bars.
These  splices  are  to  be  made  in  accordance  with  de-
tails  as shown on the  drawings.  The lower bars  must
be lapped  and welded  in  the  field in accordance with
details  shown  on  pages  68  to  71.

During erection care must be exercised to place each
unit  in the  proper position,  measuring in  all  cases  to
some  fixed  point.   Otherwise   a   curnulative   error  in
spacing, overrun or underrun,  is quite likel}' to occur,
with  attendant necessity  for  either  flame  cutting  the
final units or inserting some  additional steel  to  fill up
the resulting gap.

The  units  should  be  handled  in  a  horizontal  posi-
tion and care taken to see  that edges of the units are
not permitted to drag or rub over any o'Dstructions and
bend  the  ends  of the  projecting  bars out of position.



Average  amounl  of  field  welding  required  lo  aHc)ch  3"  and  31/I"  stanc]arc]  I-Beam-Lok  lo  }he  supper?ing  steel,  includ-
ing  splices  on  center  line  between  units,  according  to  recommended  practice  shown  on  pages  69  and  70.

Units  Laid  Parallel  to  Traffic  .  .  .  Lineal  Inches  of  Field  Weld  Per  Sq.  Ft.  of  Floor  Area*

24'-0  Roadway

30'-0  Roadway
Stringer  Spacing

of  Weld 2'-0 2'-6 3'.0 3'-6 4'-0 4,:a 5'-0 5'-6 6'-0 6'-6 7'-0 7'-6 8'-0

To  Stringer 1/4"x it"xl 1/2" 1.32 1.06 0.88 0.76
I 0.66

0.59 0.53 0.48 0.44 0.41 0.38 0.35 0.33
Top  Bar  i=''x 3/4" 0.175 0.14 0.23 0.20 0.175 0.156 0.14 0.127 0.117 0.108 0.10 0.093 0.088
Bottom  Bar  tk''x 3/4" 0.175 0.14 0.23 0.20 0.175 ` 0.156 0.14 0.127 0.117 0.108 0.10 0.093 0.088

Total 1.670 1.34 1.34 1.16 11.010 0.902 0.81 0.734 0.674 0.626 0.58 0.536 0.506

44'-0  Roadway

NOTE:  The  overage  amount  of  field  welding  For  slondard  21/2"  U.S.S  I-Beam-Lok  is  praclicolly  lhe  safTie  os  shown  in  lhe  above  lobles.  11
is  identical,  excepl for lhe  bottom  cro§sbai welding  which  is a  V-weld  insleod  of  it"  x   ./i"  fillets.

*  These quantities do not include field welding for end joint splices, cls detailed on page 68, and  the following  average  amounts  for the  corfes-

ponding  lenglhs of  unils  should  be added  lo lhe  quanlilies shown  in  above  lables, c)nd also  apply lo  welding  quanlilies tor 91/2" I-Beam-Lok:

3!; :: 38; I::g;I: :i 8:i!: = 3:;i  I,i:::i ii::!:: 3:'r ss:.. 'f,I.. :,i flfl::'' :''eeaa
45'  to  49'  Lengths  of  Units -0.71   lineal  inches  per  sq.  ft.  of  floor  oiea

Average  amount  of  field  welding  required  to attach  3"  and  31/2"  stc)ndard  I-Beam-Lok  to the  supporting  steel, includ-
ing  splices  on  center  line  between  units,  according  to  recommended  practice  shown  on  pages 69  and  70.

Unifs  Laid  Transverse  to  Traffic  .  .  .  Unit  Length  Equal  fo  Roadway  Wic]th
Linec)I  Inches  oF  Field  Weld  Per  Sq.  Fr.  of  Floor  Area

24'-0  Roadway

a(  Weld 2'-0 2'.6 3'-0 3'-8 4'-0 4'-6 5'-0 5'-6 6'-0 6'-6 7'-4 8'.0
To  Stringer 1/4"x it''xl 1/2" 1.31 1.10 0.99 0.77 0.77 0.66 0.55 0.55 0.44 0.44
Top  Bar  it''x 3/4" 0.17 0.14 0.25 0.19 0.19 0.16 0.13 0.13 0.10 0.10
Bottom  Bar  tt"x3/4"                                 io.17     0.14 0.25 0.19 0.19 0.16 0.13 0.13 0.10 0.10

Total 1.65 1.38 1.49 1.15 1.15 0.98 0.81 0.81 0.64 0.64

30'-0  Roadway

44'-0  Roadway
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Average  amount  of  field  welding   requirec]   lo   altach  4L/4"  standard   I-Beam-Lok   to   the   supporting   steel,  incluc]ing
splices  on  center  line  between  units,  according  to  recommended  practice  shown  on  page  71.

Units  Laid  Parallel  to  Traffic . . . Lineal  Inches  of  Field  Weld  Per  Sq.  Ft.  of  Floor  Area*

24'-0  Roadway

of  Weld 2'-0 2'-6 3'.0 3'-6 4'-0 4'-6 5'-0 5'-6 6'.0 6'-6 7'.0 7'-6 8'.0

To  Stringer  1/4"x it"x21/4" 1.31 1.05 0.88 0.75 0.66 0.58 0.53 0.48 0.44 0.40 0.38 0.35 0.33
Top  Bar   it,,x%" 0.094 0.075 0.125 0.107 0.094 0.083 0.075 0.068 0.063 0.058 0.054 0.050 0.047
Bottom  Bar  3/8"x 1/2" 0.063 0.050 0.083 0.071 0.063 0.056 0.050 0.046 0.042 0.038 0.036 0.033 0.031

Total 1.467 1.175 1.088 0.928 0.817 0.719 0,655 0.594 0.545 0.496 0.470 0.433 0.408

30'-0  Roadway

44'-0  Roadway

*  These  quantities  do  not  include  field  welding  for  end  ioinl  splices,  os  detailed  on  page  68,  and  the  following  avefoge  amounts  foi

the  corresponding  lengths  of  units  should  be  added  to  the  quantities  shown  in  the  above  tables:
24'  to  26'  Lengths  of  Units -0.93  lineal  inches  per sq.  ft.  of  floor area
35'  to  36'  Lengths  of  Units -0.66  lineal  inches  per sq.  ft.  of  floor area
45'  to  49'  Lengths of  Units -0.50  lineal  inches  per sq. ft.  of  floor area

s:,vi::asgoen::no,::,,ino:5i:;:e:nel:i?I:'raecqcuoirr:idngtotoa't:::i::/:i,eitapn'::t'i!e`-sE:::-::kp::eth7e|.SuPpor,ings,eel,including

Units  Laid  Transverse  to  Traffic .  . . Unit  Length  Equal  to  Roadway  Width
Lineal  Inches  of  Field  Weld  Per Sq.  Ft.  of  Floor  Area

24'-0  Roadway

30'-0  Roadway

44'-0  Roadway

7S



IEERE
Experience   gained  with   the   installation  of  light-

weight  armored  floors  indicates  that  concrete  placed
under intelligent supervision is of tbe utmost import-
ance.  It  is  suggested  that  the  following  specifications
be used for securing best results:

Proportions . . - The concrete shall be composed
of one  (1)  part of Portland cement  and five  (S)  parts
of  fine  and  coarse  aggregate  approximating  a   1:2:3
mi:x proportioned as follows: One (1) part of Portland
cement, not more than two (2) parts of fine aggregate
and not less than three  (3)  parts of coarse  aggregate.
The design of the concrete mixture  should be such  as
to  produce  a  smooth  flowing  3,000  pound  concrete
having the specified slump.

rime Aggrregate . . . Sand shall consist of clean,
hard,  durable,  uncoated  grains,  free  from  injurious
amounts   of  dust,   lumps   of   clay,   organic   matter.
loam or other deleterious substances.

The  grading  shall  be  from  fine  to  coarse  with  the
coarser particles predominating. After being thorough-
ly  dried,  the  sand  shall  meet  the  following  require-
ments by weight :

Three-eightbs  (3/8)  inch screen circular
opening  passing ................

No.       4Sievcpassing...
No.16Sievepassing   .
No.     SO  Sieve  passing.  .
No.   100  Sieve  passing ..............

loo  per cent
8S  to  100  per  cent
4S  to    80  per  cent

S  to    30  per cent
Oto       6perc.ent

Clay and  silt removed by decantation test .  . Not o`.er 3  pc^- cent
Coal ....................... Not  over  2   per  cent

Coarse Aggrregate . . . Gravel or crushed stone
shall be  graded   3Ji" to  3,.i",  95  to  100  per cent passing
%" mesh and  0  to 8 per cent  passing  3{8" mesh.

Gravel .  .  . Gravel   shall   be   clean,   washed,   free
from  clay  or  coating  of  any  character  and  shall  be
tough  and  durable.  Flat  or  elongated  particles,  soft
stone,  or  shell  or  run  of  the  bank.  gravel  will  not  be
permitted.

Crushed  Stone . . . Crushed stone, if used as the
coarse   aggregate,   shall  be  clean,   sound,  of  uniform
quality,  and  free  from  thin  and  elongated  pieces.  If
obtained   from   gravel,   only.   that   portion   shall   be
crushed  which  has  been  retained  upon  a  screen  \`.ith
2" or larger openings.

FOR   CONCRETE
Water . . . The amount of water for mi.xing shall be
approximately  5  to  6  gallons,  including  the  surface
water in the aggregate, for each sack of cement weigh-
ing  94  pounds.  The  amount  of  water  used  shall  be
limited in order to produce a slump of 3 inches and not
to exceed 4 inches.

Mixing . . . The  mixer  shall not be  charged  until
it is entirely emptied of the previous batch.  Rotation
of  mixer  shall  be  18  to  20  revolutions  per  minute.
Timing  shall  not  begin  until  all  materials,  including
water, are in mixer, and shall continue for at least 1 1/'z
minutes if mixer is equipped with automatic discharge
lever locking time device, or 2  minutes if mixer is not
so equipped. No concrete shall be used which has been
left  in  the  drum of the  mixer more  than  10  minutes
after the water has been added.

Pouring or Placing . . . The concrete from the
mixer   shall   be   deposited   uniformly   in   the   U.S.S
I-Beam-Lok  Armored  Floor  units  to  a  height  of  at
least 1 I/4 inches above the top of the steel, or the top
of the  plane  of the  finished  surface.  It  shall  then  be
vibrated until  all  material is well settled  and  in  close
contact with the steel. Vibrating shall not be  carried
to   the  point  where  excess   fines  and/or  water  are
brougbt to the surface. After vibrating there must be
at   least    I/2"  of  concrete   remaining  above   the   top
of the steel or above the top of the level of the finished
surface.   The   concrete  shall   then  be   screeded  to   a
uniform surface so  that the  top  surface  is roughly  1/8
to  1/4"  above  the  level  of  the  top  of  the  steel  or  in
cases where over-fill is specified, the screeding shall be
to the level of the finished surface of the slab. A slight
over-fill  of  from   I/8"   to   I/4"  above  the  top  of  the
steel is required to assure that the top of tbe finished
concrete  surface  will  not  be  below  the  steel  due  to
subsequent   settlement  and   shrinkage  wbile  setting
and curing.

The  vibrating  should  prel.erably  be  done  by  rapid
impact  on  the  I-Beams  by  means  of  a  light  jack-
hammer  or  paving  breaker  \#ith  a  blunt  ended  tool
hammering against  a  small  distributor plate or angle
in  contact  with  the  I-Bearns.  The  concrete  may  also
be vibrated by means of a heavy small area vibrating
plat}-orm  moved  over the surface of the concrete.

If concrete  is  poured  at  a  time  when the  tempera-
Cure  is  loo  F.  or  lower,  special  care  s.hall  bc  taken  to
prevent  freezing.  The  steel  floor  as  well  as  the  con-
crete  shall  be  preheated  to  a  temperature  of  70°   F.
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The contractor when so ordered by tbe engineer shall
furnish  and  maintain  a  sufficient  number  of  steam
coils  or  other  suitable  heating  devices  together  with
tarpaulin   to   supply   an   adequate  amount  of  moist
heat.

Finishing . . . Float  at once,  bringing surface to
proper  level  as  quickly  as  possible  and  then  avoid
further work,  being particularly careful  to avoid un-
necessary  lateral  movement  of  the  mixture  at  the
surface.  Do not attempt  to secure a smooth finish by
floating  the  finer  aggregate  to  the  surface.  Allow  as
much  coarse  aggregate  as  possible  to  remain  at  the
top which will immediately become part of the wear-
ing   surface.

Curing . . . The slab shall be cured by means of a
double  thickness  of  burlap  spread  over  the  entire
surface and kept moist during the entire curing period,

or  by  other  means  at  the  discretion  of  the  engineer,
such  as  emulsified  asphalt  sprayed  on  immediately
after concrete is placed.

VOLUME    OF    CONCRETE    REOU:RED    TO    FILL

STANDARD  U.S.S  I-BEAM-LOK  ARMORED  UNITS

FLUSH WITH TOP OF STEEL (NET VOLUME AFTER

DEDUCTING    CONCRETE    DISPLACED    BY    STEEL)

Monroe Street Viaduct over the Illinois Central Railroad tracks. Chicago, Illinois. Designed by the
Chicago  Park  District.  23.000 sq.  ft. 4Ji"  I-Beam-Lok  Armored  Roadway  and  Sidewalk  slabs
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TYPICAL   SECTION   THRU   SIDEWALK   AND   CURB
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CLEARANCE
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BAR   T0   SUIT   FLANGE  THICKNESS.
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Typical  installation  of I-Tri-Lok  bridge  sidewalk  construction
and I-Beam-Lok bridge roadway unit in place ready for coacrctc

Curved ramp leading to deck over parking lot constructed of standard 2" T-Tri-Lok
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---- _.-         _,



TB.s.s§7;Ai~4at BRIDGE   SIDEWALK

AND   BUILDING   FLOOR   CONSTRUCTION

F`or use where the strength of regular U.S.S I-Beam-
Lok is excessive, but where extreme light-weight with
relatively  high  strengtb  is  required,  suck  as  in  the
sidewalks   of  bridges,   floors   of   garages   or   parking
spaces,  industrial buildings,  2" U.S.S T-Tri-Lok con-
struction  is  recommended.

This   relatively   light   construction   offers   a   non-
cornbustible,  integrally  armored  slab  to  meet the  re-
quirements  for  comparatively  light  loads  such  as  are
encountered  in  sidewalks  or building  services.

It  is offered in two types, both  2  inches in over-all
depth,  but  in  one  the  tees  are  spaced  6  inches  on
centers, Type L, and in the other 4 inches on center,
Type H. All steel has a copper content of .2  per cent
mlnlmum.

The  slabs with  6-inch spacing of tees  have an un-
filled  weight  of steel  of  7.3  1bs.  per  square  foot  or  a
weight when filled with concrete of 29.2  lbs. The tees

are  2"  deep  with   11,,'="  flange  width  and   3,r'i6"  metal
thickness.   The   space   between   the  edges  of  the  tee
flanges  is  filled  in  by  a   20   gauge   steel   form   strip,
tack-welded   into   position.    The   top   crossbars   are
9/i6"    x  3/'i6"  and  are  spaced 4 inches on center.

The slab with 4-inch spacing of tees has an unfilled
weight of 12.6 lbs. per square foot of steel  and weighs
32.9  lbs.  per  square  foot  when  filled  with  concrete.
The   tees   are   2   x   2   x    I/4"   and   the   crossbars   are
9/i6 ''x 3/16 ''.  Both  tees  and  crossbars  are  spaced  on

4-inch centers. The opening between the  edges of the
tee  flanges  is  filled  by  No.  20 gauge steel  form  strip,
welded into position.

The  steel  units  are  shipped  completely  fabricated
and when filled with concrete flush with the top of the
tees,   produce  a  rigid  armored  slab   similar  to  the
heavier bridge and roadway floors.



191   sq.  ft. 177  sq.  ft.
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Field w.clding 2" I-Tri-Lok side``.alk unit to tbe supporting steel
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SPECIFICATIONS  FOR  U.S.S  2"
CONSTRUCTION

`J  `tl

Description .  .  . The  floor  slabs  shall  consist  of
U.S.S    2"    T-Tri-Lok   units,    as    manufactured   by
Carnegie-Illinois  Steel  Corporation.  These  units  shall
t)e  a  combination  of  T-shaped  members,  with  metaLl
form  strips   between  and   resting  on   the   projecting
lower  flanges  of  the  tees,   and  rectangular  crossbars
pressed  into  slots  in  the  stems  of  the  tees  to  form
rigid  units.  The  depth  of  the  finished  floor  is  to  be
2",   and   the   dimensions   and   weights   of   the   tees
and  crossbars  shall  be  as  shown  on  tbe  plans.  After
these units  arc  erected  and  welded  to  the  supporting
members,   the  entire  U.S.S   2"  T-Tri-Lok  structure
shall  be  filled  with  concrete  and  finished  flush  with
the tops of tbe stems of the  tees and  crossbars. form-
ing an armored wearing surface.

Steel Material . . . All  steel  for  the  T-Tri-Lok
proper  shall  be  furnished  to  the  structural  grade  of
A.S.T.M.  standard  specification  A7,  latest  revision,
except that the crossbars shall have  a  tensile  strength
of 50,000  to  60,000  pounds  per  square  incn  and  shall
have a minimum copper content of 0.20  per cent. All
accessories,  such  as  end  dams,  edge  angles,  clamps,
bolts,  scuppers, and expansion darn material, may be
mild carbon steel stock material at the discretion of the
manufacturer.  Sheets  for  form  strips  shall  be  regular
copper bearing, hot  rolled. soft sheet grade.

Fabrication o£  Steel . . . All   steel   shall   be
commercially  straight  and  assembled  in  a  workman-
like  manner.  The  tees  shall  be  spaced  4  incbcs  or  6
inches  center  to  center  (specify  type  of  unit  to  be
used) to form units with maximum widths of 4' 0" or
6'  0'',  and  in  lengt'ns  not  exceeding  30'  0"  for  the
Type  "H"  unit  and  20'  0"  for  the  Type  "L"  unit.
The space between tF.e edges of adjacent tees shall be
filled  wit:ri  No.  20  gaug:  form  strip,  placed  in  short

lengths so  as to  extend only about  1 I/2  inches beyond
the  edge  of  the  supporting  steel.

Crossbars  shall  be  spaced 4 inches center to center
at  right  angles  to  the  stems  of  the  tees,  and  when
pressed  into  final  position  in  the  slots  the  tops  shall
be  approximately  flush  with  the  tops  of the  stems of
the tees. The crossbars  shall have  the  ends  projecting
through   the  stems   of  the  outside   tees  of  the  unit
alternately long and short, so as to produce staggered
joints  between  units.  Tees  shall  be  cut  to  tolerances
for  lengtb  of  plus   0"   to  minus   1/4",   and  crossbars
plus  0"  to  minus   t;'8''.   See  plan  of  typical  arrange-
ment  as  shown  on  page  89  of this  booklet.

The  Carnegie-Illinois  Steel  Corporation  is  not   in
position   to   fabricate   expansion  joints,   guard   rails,
curbs or other accessories not a part of the T-Tri-Lok
units. These  items  should be  included  in  the contract
for  structural  steel  with  adequate  and  satisfactory
provision   being   made   for   field   connecting   to   the
T-Tri-Lok  units  w}nere  necessary.

Drawings...  Shop    detail    drawings    shall    be
furnished  by  the  manufacturer  to  the  purchaser  for
approval.  Placing  drawings  shall  be  furnished  to  the
purchaser  for  use  in  the  field  when  assembling  and
erecting slab units.

Field  Asseltibly   and  Welding .  .  . The
U.S.S   2"   T-Tri-Lok  units   shall   be   placed   by  the
erector as indicated on the erection diagram, and field
welded to the supporting steel in  accc}rdance with the
manufacturers' recommended standard practice shown
on page  89.

Concrete .  .  . The specifications given on pages 76
and 77 of this booklet for concrete deposited in U.S.S
I-Beam-Lek  will  also  apply  for  concrete  to  be  used
in  U.S.S  2"  I-Tri-Lok units.

Ramp and deck over parking lot at Delmar Boule`.ard and Eighth Street,  St. Louis,  Mo.  20,475  sq.
ft. of concrete filled 2" T-Tri.Lok used in the construction. A. A. Aegerter, Architect, St. Louis, Mo.
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5"   I-BEAM-IioK   OPEN
SO.

PROJECT                               LOCATION                                     ENGINEERS                  SECTION  IIE:T TONS   DATE

Nepaug  River Bridge

Pleasant  Valle}.  Bridge

Bridge  over  the  Housatonic  River
on  the  Wilbur  Cross Hwy.
Hillsboro River Bridge

MCGirts  Creek Bridge

Miami  Canal  Bridge  at  Northwest
27th  Avenue

Main   St.   Bridge   over   St.   Johns
River
Little Manatee River Bridge

St.  Johns  River Bridge

Indian  Ri`.er Bridge

Indian River Bridge

Bridge over Ortega River

Bridge over Banana River
Billy's  Creek Bridge

Bridge over Inland Waterway
Rock}. Ford  Bridge

Jefferson Street Bridge

Cass  Street Bridge

Bridge  o`.er  \Vhite  River  at  New
York Street
Lyons-Fulton  Bridge
Wappello  St.  Bridge

St.  C!air  St.  Bridge

Martin  Point Bridge  over
Presumpscot River
Cambridge  Creek Bridge

Hanover Street Bridge

Ne``.  Hartford.  Conn.

Barkhamsted.  Conn.

Milford-Stratford,
Connecticut

Tampa.  Florida

Ortcga,  Duval
County.,  Florida

Miami,  Florida

Jacksonville.  Florida

Hillsboro County,
Florida

Green  Cove  Springs,
Florida

Cocoa.  Brevard
County, Florida
Ft.  Pierce,  St.  Lucie
Courlt}.,  Florida

NcarJacksonville,Fla.

Cocoa,  Florida
Fort Meyers, Lee
Count}..  Florida
Sunniland, Florida
Oakw.ood Township,
Illinois

Joliet,  Illinois

Joliet.  Illinois

Indianapolis.  lad.

Clinton.  Iov`.a

Cit}.  of Otturnw.a,  Ia.

Frank fort.  K}..

Portland,  Maine

Cambridge,  Md.

Baltimore,  Md.

Refiooring  GrTeen  Ri`.er  Bridge                Green field,  Mass.

Kernu.ood    Bridge    over    Dan`.ers     Salern  a,|d Bet.erl}..
Ri`.er                                                                            ivlass.

Bridge   B-ei8   Hubbardston   Road.     Barre   Plains,   .\Iass.
Burnshirt  Ri`.er
Bridge on Commercial Avenue.
o`.er  Lechmere  Canal

Dra``.bridge  ac  Eel  Pond

Ca.n`oridge.^\1ass.

Falmouth.  Nlass.

Connecticut  State  Highwa}'
Department
Connecticut  State  Highwa}.
Department
Connecticut State Highwa}'
Department
State of Florida,  State  Road
Dapartment
State of Florida.  State  Road
Department

i"                 197S         16      Nov.1938

5"                700S      llS      Dec.1938

S"             9S000     88S     Jan.1939

5"                3320        32     Scpt.1938

S"                2230        21      May  l939

Harrington  &  Cortelyou.  Consulting     S"              6300       59     Jan.1939
Engineers

State of Florida, State Road
Department
State of Florida, State Road
Department
State of Florida. State Road
Department
State of Florida. State Road
Department
State of Florida. State Road
Department
State of Florida, State Road
Department
Florida State Road Department
Florida State  Road Department

Florida State Road Department
Illinois Department of Public Works
and Buildings

S"             15420143     Marchl940

State of lllinois. Department of pub-     S"
lie   Works   and   Buildings.   Di`.ision
of Highways
State of lllinois, Department of pub-S"
lie   Works   and   Buildings,    Division
ofHigh`-vays

4295       40     Mayl940

3066       28     Junel940

5323        S0     Julyl940

5018        47      Jul}.1940

2786        27      Dec.1940

413S         38                    1941

9S4            9                    1941

5620         S2                    1941

S310         49                   1941

6492       62     Julylq40

740S         71      Jul}.1940

City   of   Indianapolis.    Department     5"            21400     200     Jan.1939
ol. Engineering

Pri`.ate Plans

Cit}.  or Otturn\`.a

Cornrnonwealth    of    Kentuck}.,  De-
partment of Highwa}.s
State of Maine.  State  Highu.a}.
Commission,  Bridge  Division
State  ot-Maryland.  State  Roads           5"
Commission

Cit}.  of   Baltimore.   Department   of    i"
Public Works, Bureau of Highway.s-
Bridge  Division.  H.  F.  Lucke.  Asso-
ciate  I:ngineer

Commonwealth  o[-Massachusetts,           5"
Deoartment of Public  \Vorks
}{oore  &  Halter.  Incorporated.               3
Cop.s'jlting   Engineers,   and   Count}.
o:-  £ssex

4026         37                   1941

2300        22     March  1939

9400       90     May  1940

4000        36                  1941

4339        40      Sept.1938

Commonwealth  or  Massachusetts.         i"               2175       20     April  l939
Deoarcment  ol-  Public  Works

C:e\.erdon,  Varne}.&Pike                             .                   1778        17     Aus.1939

Com.rnon\`.ealth  of  Massachusetts,          5"                  962          9     Feb.1940
Department  of Public  Works
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FLOOR    CONTRACTS
SO.

PROJECT                              LOCATION                                   ENGINEERS                 sECTloN  rHT TONs   DATE:

Quinc}. Avenue Bridge

Genesce  Ave.  Bridge  over  Saginaw
River

Second Avc.  Bridge
Center Street Bridge

Bascule  Bridge
Bridge  4698

Scrvicc Bridge. Arkabutla  Dam

Rcfiooring Bridge  No.  065,/137

Bridge

Bridge over Sagamore Creek

Bridge  No.  SNFAP-203-V(2)

Bridge over Connecticut River

Bridge over Connecticut  River

Grade Crossing Elimination.
Mascoma Valley U.  S.  No.  4

PER Bridge
Bridge

Ramps-Tonawanda lncinerator

Central  Hudson  Gas  &  Elec.   Co.
Bridge
Fassett Street Bridge

Kellogg  Avenue  Bridge  over  Little
Miami P.ivcr
Carter Road Bridge
Columbus Road Bridge

Summit   Street   Bridge   over   Sw.ari
Creek
Erie Avenue  Bridge

Bridge over Mill Creek on Carthage-
Hamilton Road
Charleroi-Monesscn  Bridge
West Approach Viaduct, Charleroi-
Monesscn Bridge
Bridge No.  S  ove..  Miller's  Run

Bridge  No.  6  o`.er  Miller's  Run

FefTy Slip  (State Project 367-4-6-
Galvcston  County)
Portable  Steel  Highu.a}.  Bridge

Double Swing Span,
Miraflores Locks

Wcyrnouth,  Mass.

Saginaw.  Mich.

Alpena.  Mich.

Saginaw. Michigan

Cheboygan,  Mich.
Crookston, Minn.

Cold Water River.
Miss.
Claremont. N. H. to
Ascumey, Vt.
Freedom-Effingham,
New Hampshirc
Portsmouth. N. H.

Troy,  N. H.
Picrmont. N. H.

West Stcwartstown.
N.H.
Betwccm Enfield and
Canaan, N. H.
Buffalo, N. Y.
Heuvelton, N. Y.

Tonawanda, N. Y.

Poughkeepsie. N. Y.

Toledo, Ohio

Cincinnati. Ohio

Clcvcland, Ohio
Cleveland. Ohio

Toledo,  Ohio

Lorain,  Ohio

Springfield Township,
Ohio
Charleroi, Pa.
Charleroi. Pa.

^`-ear  Trevesk}.n.  Pa.
South Fayette Twp.
Near  Trevesk}'n.  Pa.
South  Faycttc Twp.
Port Boli`.ar, Texas

Fort  Bel`.oir.  Va.

Panama Canal. Canal
Zone  Schedule  4650

Commonwealth  of Massachusetts,         S"               1900       18     June  1940
Department of Public Works
Michigan   State   Highway                         S"               4212       40     Nov.1937
Department
Clifford I. Painc                                           5"
Hazclet de Erdal                                               5"

MichiganstatcHighwayDepartment     5"
State  of  Minnesota,  Department  of    5''
Highways

United states  Engineers.  Vicksburg.     S"
Mississippi

State of New Hampshire Highway          S"
Dcpartmcnt
State or New Hampshire Highway          5"
Department
State or New Hampshire Highway          S"
Departm:nt

4800       45     March  1939

46S3        90     Aprill940

2100        2S     June  1940

6202        58     March  1938

1530        14     Dec.1940

10227        94                  1941

1S91           15                      1941

10281         96                   1941

StatcofNew  Hampshirc                               5"               3879       36                19+1

StateofNewHampshirc Highway         5"              7282       67     May  l9io
Dcpartmcnt
StateofNewHampshire Highway         S"              4675       43     May  1940
Dcpartmcnt
State of New Harnpshire Highway        5"                792         7     Scpt.1940
Department
Permsylvania Railroad                                   S"              3300       30                1941

St.  Lawrence   County,   Dcpartmcrit     5"              136412     Nov.1938
of Highways
Nichols Engineering and Research         S"              2388       22     Nov.1939
Corporation
PrivaLte plans                                                       S"               2133        20     0ct.1940

City ofToledo, Department of                S"            24000     223     March  1938
Public Service, Forster Wernert &
Taylor, Engineers
Department  of  public  works,  City     S"            121S0115     Dec.1938
of Cincinnati, Division of Highways
WilburJ. Watson, Cit}. ofclevcland      5'
City   of  Cleveland.   Department   of    5'
Public   Service-Division  of   Engi-
neering  and  Construction, Wi]bur J.
Watson  &  R.  L.  Harding,  Regional
Engineers
City of Toledo,  Department of
Public  Service,  Division  of  Bridges
Wilbur  J.  Watson,   Consulting
Engineer
Hamilton County Engineers

Private Plans
Private Plans

Allegh:ny  County

Alleghen}.  Count}.

Texas State Highw.a}. Department

Sverdrup  &  Parcel,  Consulting:
Corps  or  Engineers.  U.S.A.
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9247        86     Sept.1939

10300        9S     Sept.1939

5540        SI      Sept.1939

14800140      Sept.1939

6190        S7     Junel940

22800      212      Sept.1939

11062104     Aprill9io

ls00        13     Dec.19io

1500         13      Dec.1940

78i          7                 19il

1680         16                   19il

12000      120                   19il



ARMORED   I-BEAM-
SO.

PROJE:CT                           I.ocATloN                                 ENGINHRS                sECTloN  rEET TONs  DATE

Grade Separation at Intersection of
Chicago   Rock   Island   and   Pacific
Railway and U. S. Highu'a}. No.  71.
Underpass
Grade Separatioa at Intcrscction of
Chicago   Rock   Island   and   Pacific
Railu'a.v & U. S. Highway Scat.e Job
6206.  Highway Underpass
lntcrscction  C.  R.  I.  &  P.  Ry.  86
Hwy. No. 67-I Bridge Job No. 6203
Hay. Underpass
Grade   Separation   Intersection   of
Chicago   Rock   Island   and  Pacific
Railway  and  State  Route  No.   10
Highway Underpass
Bridge  1322  over E.  3rd St.

St. L. SW. Underpass. Grade Sepa-
ration  Hwy. Underpass

West Brand Boulevard Bridge over
Verdugo Wash  (1)
West Brand Boulevard Bridge over
Vcrdugo Wash  (2)
Mountain  Street  Bridge  over  Ver-
{lugo  Wash

Concord Street Bridge over Verdugo
Wash
Kenilworth    Avenue   Bridge   over
Vcrdugo Wash
Pacific Avenue Bridge over Verdugo
Wash
Glcnoaks   Boulevard   Bridge   over
Verdugo Wash
Central  Avenue  Bridge  o`.er  Ver-
`lugo  Wash

Jackson Street Bridge over Vcrdugo
Wash
Geneva Street Bridge over Verdugo
Wash
Bridge-Improvement of Bccch  St.
!it  Ycrba Buena Ave.
Congress Street Bridge Rcconstruc-
`ion over Poquonnock Ri`'er
Commerce Street Bridge

Quinnipiac River Bridge

Bridge over Connecticut  River

Washington Bridge

Bridge at  Indian  Neck A`.enuc

Broad Street Bridge

Connecticut  River  Bridge

Chas.  W..  Cullen  Bridge

180-Foot  Sw.ing  Span

0.I  miles west of
Abbott, Ark.

Little Rock, Arkansas

1  mile cast of Tie
Plant. Arkansas

Near Waveland,
Arkansas

North of Little Rock,
Arkansas
Near Buckner,
Arkansas

Glendale, California

Glendalc.  California

Los Angeles,
California
Los  Angeles,
California
Los Angeles,
California
Los Angcles.
California
Los  Angelcs,
California
Los  Angeles.
California

Los /ingeles.
California
Los Angeles,
California
Oakland, California

Bridgeport.
Connecticut
Hartford. Conn.

Meriden,  Conn.

Between  Middlctown
and  Portland,   Conn.
Scratford, Conn.

Bran ford, Conn.

Se}.rnour,  Conn.

fas: Hartford to
Hartford, Corin.

Near  Dover.  Dcl.

Tw.ent}.  Mile  Bend.
Florida

Chicago,  Rock   Island   and   Pacific    31/2"
Railway  and  Arkansas  State  High-
way  Commission

Chicago,  Rock   Island   and   Pacific    31/2"
Railway  and  Arkansas  State  High-
way  Commission

Chicago.  Rock   Island  and    Pacific    3l/z"
Railway  and  Arkansas  State  High-
way  Commission
Chicago,  Rock    Island   and  Pacific    3"
Railway  and  Arkansas  State  High-
way Commission

Chicago,   Rock   Island   and   Pacific    3"
Railway
Arkansas   State   Highway  Comrnis-    3l/'z"
sion    and    St.    Louis-Southwestern
Railway
United   States   War   Department~    31/2"
Los  Angelcs  Flood  Control  District
United   States  War  Department-   3'/2"
Los Angelcs Flood Control District
United   States  War   Department-    31/2"
Los Angcles Flood  Control  District
United   States  War  Department-   3l/a"
Los  Angelcs  Flood  Control District
United   States   War   Department-    31/2"
Los Angclcs Flood Control District
United   States   War   Department-    31/2"
Los Angcles Flood Control District
United   States   War   Department-    31/2"
Los Angeles Flood Control District
United   States   War   Department-    31/2"
Los Angeles Flood Coritrol District
United  States   War   Department-    3'/2"
Los Angcles Flood `:ontrol District
United   States   War  Department-   3t/2"
Los Angeles Flood Control District
City of oakland,  California                     31/:"

Connecticut  State  Highw.a}'  Depart-     3"
ment
Connecticut state Highwa}. Depart-      41/4"
rncrlt

Connecticut State Highway Depart-    3"
tncnt                                                     .

164?        13     Julyl936

1946         16     Jam.1937

SBS          4     0ct.1936

S27          8     April  l936

1200        10     March  l938

804          7     Scpt.1939

2952       24     March  l937

2936        24     Dcc.1937

3484       28    Junel936

40SO       33     Julyl936

3848       32     Aug.1936

4370        36     Aug.1936

3285        27     Scpt.1936

+496        37     Scpt.1936

328S        27     Scptl936

3512        29     Dcc.1937

981           8     Feb.1940

6022        47     Scpt.1937

3647        24                  1941

2390        19     Julyl93S

Connecticut  state  Highway  Depart-31/'2"       27990     228     Scpt.1936
mcnt
Connecticut state lIighway Depart-3"             8391       65    June  l936
meat
City ofBranford. Connecticut                 3"              1702       13    July  l938

Connecticut state Highway Depart-3"              1861       13    Jan.1939
mcnt
Connecticut  state  Highway Depart-+I/4"       42000     267     Nov.1940
rncnt,   Robinson  &   SCc'inmaa,   Con-
sulting Engineers

Harrington  &Cortelyou,  Consulting      3'/:"         4412       36     Feb.1939
Engineers

StateorFlorida,State RoadDcpart-3],/="         4633       38     Scpt.1936
mcnt
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LOX    CONTRACTS
SO.

pRodECT                             LocATloN                                  I:NGINEERs                SE:cTloN  rE:£T TONs   DATE

West Palm Beach  Canal  Bridge

Flagler Memorial Bridge

Bridge over Gulf County. Canal

Bridge over Oconec River

Buoy cia Bridge
Camp Coq Bridge
Bridge over Mississippi  River

North Pulaski Road Bridge

North State Street Bridge

Nicklc  Plate   Railroad   Bridge   No.
319.39   State   Street  Subway   Hwy.
Underpass
Torrence Avenue Bridge

Outer    Drive    Irnprovcrnent-Bridge
over the Chicago River
Outer    Drive    Irnprovemcnt-Bridge
over Michigan Canal
West   Main   Street   Bridge-Grade
Separation
Oakland    Avenue-Bridge-Grade
Separation
Eads   Bridge.   South   Side   of  East
Approach
Fads  Bridge,   North   Side   of  East
Approach
Highway   Underpass   at   Broadway
between Third and Johns Streets
Baltimore and Ohio Railroad Bridge

Monroe Street Viaduct
South   Shore   Drive   at   67th   Street
Ramp Type Passerelle
Bridge    Proj.    FAGH-172-I    Hwy.
UnderpaLss
Highway Underpass

Chicago Great Western Under Cross-
ing MP  4S.21

South Damen Avenue Improvement
W.  74th  St.  to W.  29th St.

Hw}'. tJ'ndcrpass+2nd  &  St.  Clair
Avenue
Sidewalk    for    Passerelle -Lincoln
PaLrk
Rcconstructiori   of   Subu.a}.   Bridge
No.  1043-A

Sullivan-Hutsonville   Bridge   across
Wabash River
Grade  Separation  at  Intersection  o{~
Chicago.  Rock   Island   and   Pacific
Railway  aLnd  Sccondar}.   Hwy.  See.
17  Gb  18  Underpass

Twenty Mile Bend,
Florida
West Palm  Beach.
Florida

Port St. Joe, Fla.

W'hcclcr a Trcutlen
Counties,  Ga.
Haiti

Haiti
Chcstcr,  Illinois

Chicago.  Illinois

Chicago.  Illinois

Charleston.  Illinois

Chicago,  Illinois

Chicago,  Illinois

Chicago,  Illinois

Dccacur,  Illir`ois

Decatur, Illinois

East St. Louis,
Illinois

f ast St. Louis,
Illinois

East St. Louis.
Illinois

Olncy,  Illinois

Chicago,  Illinois

Jackson Park,
Chicago,  Illinois

Lake Zurich.Ill.

3.1  miles west  of
Libert}ryillc,  Ill.

Lily Lake, Ill.

Chicago,  Illinois

East St. Louis,  Ill.

Chicago,  Illinois

North of Orland
Park.  Illinois

Hutsonville,  lnd.

2  miles u'est of
Davenport.  Iowa

State ofFlorida, State Road Depart-3l,J'2"            819          8     Scpt.1936
mcnt
Hazelct   8B   Erdal.   Consulting   En-31/'="         4160       34     Mayl937
ginecrs,   J.   M.   Boyd.   County   En-
gineer
State ofFlorida. State Road Depart-    3"
ment
StatcHighwayBoard, GeorgiaBridge    3"
Dcpartmcnt
American Bridge Company
Arrierican Bridge Company

Sverdrup & Parcel
State  of Illinois,  County  of Cook,
Department of Highw'ays

2640        20     Sept.1938

6312        49     Ma`'  1939

City of chicago,  Dcpartmer`t of              31/2"       150SO     131                1941
Public Works

¥:riro¥.r%ffi€?i:fgc°h;¥dE::in::ru±   3]J±"         702        6    April ig36
Cleveland, Ohio
Cityofchicago,Departrnentofpub-31,/:"       1138S       97     July  1936
lie    Works,   Bureau  of  Engineering,
Division of Bridges
Chicagopark  District                                   31/:"       2S486     230     Aug.1936

Chicago park District                                  3 I/'2"

Wabash Railway company                      31/'£"

Wabash Ra`ilway company                      31/':"

Terminal   Railroad    Associat`ion    ol-    3"
St. Louis
Terminal   Railroad   Association   of    3"
St.  Louis
Terminal    Railroad    Association    oi-    41/i"
St.  Louis
Baltimore  and   Ohio  Railroad,   En-     31,r':"
gincer  of Bridges.  Baltimore,  Mary-
land
Chicago park District                                 4`/4"

Chicago park District                                 4',/4"

Illinois  State  Highway  Department    3"
and Elgin, Jolict &  Baste:TL Railwa}.
Chicago,    Milwaukee,    St.   Paul   &     3`,/i"
Pacific   Railway   and   Illinois   State
Highway  Dcpartmeat
Chicago    Great    Western    Railwa}.    41/4"
Company
Cit}.  of Chicago Board  of Local  lm-     31,/i"
provement, Bureau of Design
Alton & Southern Railroad cornpan}.    3"

Chicago park District                                  4]7;"

State oflllinois. Department of pub-     31.J±"
lie Works and  Buildings, Division of
Highwa}.s

9341        86     Nov.1936

1560        13     Dcc.1936

1624        13     Dec.1936

19205163     Scpt.1934

22100171      Junel936

11000         73      Jul}.1937

S50           S     April  l935

23000162      Sept.1938

367           2     0ct.1938

2772         22      Feb.1939

2070        17     Mayl939

2028        14     Jan.1939

3736        31      Aug.]939

3967        310ct.1939

2346        15      Ma}.1940

2840        23     Aug.1940

Robinson&  Steinman  Engineers              41,1"        2107S      137     Dcc.1938

S:iic:.:?I  E;°dckst}ast[eang}.  3::,ap3:;€:    3"             1072         9    July  lg36
Highway Commission
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PROJECT                               I.OCATION                                      ENGINEERS                  SE:CTION  fE:I:T TONS   DATE

Uni`'ersit}.  Avenue Underpass

Bridge over Iowa River  (FAS-S21 -8)

Grade  Separation  at  lntcrscction  of
Chicago.   Rock    Island    and    Pacific
Railwa`.  and  U.  S.  Hw.\..  No.   169-
Hw}..  bndcrpass
Minneapolis  and  St.  Louis  Railroad
Bridge  over  West  Summit  Street-
Hw}'.  Underpass
Grade Separation Undergrade Cross-
ing  Proj.  WPGM-485-Hwy.  Under-
pass
Grade  Separation  at  Intersection  of
Chicago.  Rock    Island    and   Pacific
Railway  &  U.  S.  Hury.  No.  6  Hwy.
Underpass
Undergradc  Crossing  U.  S.  Highway
No.  3+  & Burlington  St.

Undcrgrade Crossing Road No.  1

Hw}.. Bridge over A. T. & S. F. R.R.
Kansas State Project WPGM-+47-C
Underpass  C.  R.   I.-Pac.   Rw}..  &
U.  S.  Hw}..  No.183  Bridge  No.183-
90-0.2  Hw}..  Underpass
Bridge over Ohio River
Rcflooring Tukey's Bridge over
Back Bat.
Potomac River Bridge

Apponaganset River Bridge

Refiooring   Haverhill   Lower   Bridge
o`.er  Merrimack River
Watershops Pond Bridge

Kernwood     Bridge     over    Dan`.ers
River
Foot Bridge,  Old  Harbor Village

Repairs  to  Span  No.  4.  Bridge  No.
0.87-Summer Street
Bridge  on  Commercial Avenue.  over
Lechmcre  Canal

Quinc}. Ave. Bridge

Plum  Island  Bridge
Albion  Street Bridge

Clinton Street Bridge

Bclinda  Street  Bridge  o`.er  Saginaw
River
I;ast  Grand  Boulevard  Viaduct
(Grand  Trunk   Railroad  Portion)
East  Grar`d Boulevard Via6uc:
(Grand   Trunk   Railroad   Portion)
Bclic  Isle  Bridge  Replaccrr.eat

State  Bridge Project on  Route  M.28
over  S.  Branch  or  Ontonagon  River
^\1ichigan A`'enuc Bridge

Dcs  Moines,  Iowa

Richland Tournship,
Tama County.,  Iowa
Livcrmore.  Iowa

Northwest of
Marshallton,  Iowa

Millerton,  Iowa

Newton, Iowa

Fairficld,  Iowa

Wasbington, Iowa

Chanutc. Kansas

Seldcn. Kansas

Owensboro,  Ky.

Portland. Maine

Dahlgren, Va.-
Ludlow Ferry, Md.

Dartmouth, Mass.

Haverhill. Mass.

Springfield.  Mass.

Salern    and    Bcverly,
Massachusetts
Boston.  Mass.

Boston, Mass.

Cambridge,  Mass.

We}'mouth,  Mass.

+`.cw.bury,Mass.

Albion.  Mich.

Albion,  Mich.

Bay.  Cit}.,  Mich.

Detroit. Mich.

Detroi:, Mich.

Detroit.  Mich.

Ew.en,  Michigar`

Lansing, Michigan

|owastateHighwaycommission          3:/z:;        i;:2      :3              i3:i

Iowa state  Highway commission          3"

Chicago.  Rock    Island   and   Pacific     3"
Railway   and   State   of   Iowa   State
Highu.ay  Commission

Minneapolis  and  St.  Louis  Railroad     31/2"
and   State   of  Iowa   State   Highway
Commission
Chicago.  Rock    Island   and   Pacific    3"
Railway   and   State   of   Iowa   State
Highway  Cornrnission

309S         24                   1941

570          4     June  l936

960          8     No`..1936

1168           9      Dcc.1936

Chicago,  Rock    Island   and   Pacific     3`/:"          147213     July  1936
Railway   and   State   of   Iowa   State
Highway  Commission

Chicago,  Rock    Island    and    Pacific     31,J±"          4100       3S     April  1938
Railwayarid state    of   Iowa    State
Highway Commission
Chicago.  Rock.    Island    and   Pacific     41/4"          4329       31     July  1938
Railway   and   State   of   Iowa   State
Highway  Commission
StateHighwaycommissionofKansas    3"            1S290118     May  l936

Chicago.  Rock    Island   and   Pacific    3"                696         S     June  1938
Railway

Modjeski&Mastcrs                                      4'/4"       32220     213     Jam.1939

State of Maine staLte Highwa}' Com-       41/4"
mission,  Bridge  Division

StateofMaryland. StateRoadscom-    41/4"
mission and J. E. Greiner, Consulting
Engineers
Commonwealth    of    Massachusetts    3"
Highway Bridge Dcpartrnent
County of Essex                                          3"

Harrison  G.   White.   Designing  En-    41/4"
8ineers
Moore  &  Haller,Incorporated,Con-     3"
sulting Engineers and County ofEsscx
City of Boston.  Public works                  41/4"
Department
New  York.  New  Haven  &  Hartford    3"
Railroad Company
Cleverdon, Varney & Pike                        3"

Commonwealth  of Massachusetts         3"
Highway Bridge Department
Count}. of Esscx,  Engineers  Office

City of Albion
City of Albion

Hazelet  and  Erdal,  Consulting   En-
gineers
CityofDetroit. Departmento[-Grade    3"
Separation
Grand Trunk w.estern Railroad             3'

City of Detroit                                             4'/1"
.Michigan   State    Highwa}.   Depart-     3"
ment
Cit.v  or  Lansing.   Office  of  City
Engineer.
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1S88010S     Marchl940

|S15001200    act..¥ I

3100        24     Dec.193S

3818       30     March  l937

8580        S9     Feb.1937

1192           9      Scpt.1938

960           6                  1941

13412       10S                    1941

720           6     Aug.1939

1133           9      Jur}e  l940

17371132      Junel934

6801        48     Jul}.1934

2850         18      Aug.1937

8ls1        63     0ct.1936

3t,/2"        18099149     Ma}'193S



LOK    CONTRACTS
SO.

pRodECT                              LoCATloN                                    I:NGINEE:RS                 SECTloN  FEE:T TONs   DA'rE

Dakin Street Bridge

Bridge across Sturgeon River

Grade Separation over M. C. R. R.

International Bridge

Bridge  81  of 31-10-i  Crossing
Portage Canal
BridgeonM-64overontonagonRiver

Bridge M-8-9-4
Bridge N-1-29-i
Bridge 5374

Bridge No.  5741

Red Lake River Bridge No. 536S

Bridge  H-8-2-1
Gradcscparation-H\vy.Underpasses-
Bridgcs   No.   5309   88   5308,   Minne-
apolis and St. Louis and Chicago, Mil-
waukcc, St. Paul, and Pac. Rwys.
Bridge over  Mississippi River

Springfield Bridge No.  57S5

Gooscbcrry   River   Bridge

Bridge No.  M-6-4-1

Bridge  No. N-2-32-1

Bridge over Cow Creek

RepairstoBridgeatst.Charles..Mo.
Lafayettc Bridge, Forest Park
Grade   Separation    Bridge    Project
WPGM-3SO-I,    Missouri,    Kansas,
and Texas and Missouri Pacific Rail-
road Underpass
Bridge over Missouri River

Bridge, Project 26-a

Bridge. Little  Muddy  Creek,
Project 208-A-(2)-I

Bridge,  Whiske}.  Run,
Project  208-8-(2)-1

Bridge,  Muddy.  River.
Project   20S-£-(2)-I

i8:hst.tJ.r.derpassFAGM-425.B

Bridge on  Road  No.  3,
Project  FAP-118-B  (4)

Lansing. Michigan

1  mile cast of Narnha
Junction. Mich.
Vassar Twp.. Tuscola
County.  Mich.
Port Huron. Mich.. &
Point fdward` Oat.
Hancock, Mich.

Ontonagon,  Mich.

Angora. Minn.
Angora. Minn.
Austin. Minn.

Austin. Mim.

East Grand Fork.
Minnesota
Forbcs. Minn.
St. Louis Park. Minn.

Mirmcapelis,  Minn.
Springfield. Minn.

Northeast   of  Two
Harbors. Minn.
Virginia. Minn.

Ely. Mirmesota

Lauderdalecount}.,
Mississippi
St. Charles. Mo.
St. Louis, Mo.
Scda]ia. Missouri

.2S  mile  cast  of Wel-
don Springs. Mo.
Wahco. Saunders
Count}., Nebraska

Richardson    Count}.,
Nebraska

Richardson    Count}.,
Nebraska

Ncmaha County,
Nebr.

Lincolr.,  Nebr.

Fairbur}.,  Nebr.

City  of  Lansing,  Office  of  City
Engineer.
Michigan   State   Highway
Department.
Michigan   State   Highvi.ay
Dcpartmcnt.
Modjeski-Masters & Case

Michigan   State   Highway
Department.
Michigan   State   Highway
Department.

3"                2016         16     Aug.1936

3"               2632        20     Jan.1936

31,/:"             S7S           S      Dcc.1940

4',r'4"        290i319S     Jan.1938

3"                 953           7     March  1938

3t/'2"           28SO        24     Sept.1939

St.LouiscountyEngineer                         3l/z"         1871       31     Nov.1934
St.LouiscountyEnginccr                          3',/I"          1871       31     Nov.193+
State  of  Minnesota,Department  of    3t/i"         6374       S3     Dcc.1936
Highways
State  or  Minnesota,Department  of    3"              188814    0ct.1937
Highways
P.  A.  Helseth.  Consulting  Engineer,     3"              5128       40     0ct.1936
Minneapolis, Minnesota
St.LouiscountyEngineer                          31/2"         393S       32     Nov.1934
State  of  Minnesota,  Department  of    3l/i"       12428105     0ct.1936
Highways. and Chicago, Milwaukcc.
St. Paul and Pacific Railway

City  of Minneapolis.  Minnesota             3"            13731109                1941

State  of  Minnesota, Department  of    3"              2198       16    Sept.1937
Highways
State  of  Minnesota,  Department  of    3"             8370       61     March  1937
Highways
Office  of  the  county  Highway              41/4"         178S       12     March  l939
Engineer, St. Louis County,
Minnesota
Office  of  the  county  Highway  En-41/4"         1046         7     Dec.1940
gincer,  St. Louis Count}'.  Minnesota
Mississippi  state  Highway                        31,;':"         2404       20     July  1937
Dcpartmcnt
Missouri state Highway Dcpartmen:    31,i'2"
City of st. Louis                                          3"
Missouri state Highway. Department    3"
and   .Missouri,   Kansas.   and   Texas
Railwa}.

Missouri state Highway Dcpartrnent    31,/i"

State  of  Nebraska.   Department  of    3"
Roads    and    Irrigation.    Bureau   o[-
Roads and Bridges
State  of  Nebraska.  Department  of    3"
Roads    and    Irrigation,   Bureau   o!-
Roads and Bridges
State  of  Nebraska.  Department  o{.    3"
Roads    and   Irrigation,   Bureau   of
Roads and Bridges
State  of  Nebraska.   Department  ol-    3"
Roads    and    Irrigation,    Bureau   oi-
Roads arid Bridges
Chicago,   Rock   Island   and   Pacific     31/'2"
Railu.a}.    and    State   of   Nebraska,
Depa..tment of Roads and Irrigation.
Bureau ol- Roads and Bridges-Dobin
88  Robinscn
State  ol.  Nebraska,   Department  of    3"
Roads    and    Irrigation.    Bureau   of
Roads and Bridges
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88296     810     Janl936

3027         28     July.1937

2643        20     June  1938

£384        18     June  1938

1956         15      Junel938

1900         15      Jan.:939

3ls6        21     Janl939



ARMORED    I-BEAM-
SO.

PROJECT                             I.ocATloN                                   I:NGINEERS                sECTloN  FEET TONs   DATE:

Bridge     Reconstruction     Fairmont-     Stromsburg. Ncbr.
Osccola Road

Fed.  Aid Projects  211  (3),  250-A  (2)
and 2SO-B (I)

Bridge.  Franklin  Pierce Highu'a}.

Repairs to Arch Span o`.er
Connecticut River
Or ford-Fairlee Bridge

Bridge over Pemigcwasset River

Kentuck}' Bridge No. 1077

Repairs to Bridge No. 1217

Doremus Ave. Bridge

Grade    Separation    Chicago.    Rock
Island,  and   Pacific  Railway,  High-
way Underpass
Pecos River Bridge

Andover-Alfred Bridge No. S

Bridge    No.     lil,    Kayaderosscras
Creek
Bridge    No.    119.1    Kayaderosseras
Creek
Deforest Street Bridge
Floor of Dumping Pier No. 1
of wallabout Basin
Flcor of Dumping Pier at
\Vest S2nd Street
Madison Count}. Bridge
Rip Van  Winkle Bridge

Forge.E!lensburg Bridge

lso-Foot Through Truss Bridge

Cape Vincent-Waterto``m Bridge

Bridge No. 261

Bridge No. 5

Chenango  Count}.  Bridge
RC-3716-17

Bridge  No.122

Bridge Project No. 73

Bridge Project No. 74

Bridge Project No. 79

W}.more,    Gage   Co..
Nebraska

Chesterfield.    N.    H.,
Brattleboro, Vt.
Northwalpole, N. H.,
to Bellows Falls, Vt.

Or ford. N. H. to Fair-
lee.  Vt.

Bridgewater-Ashland.
New Hampshirc
Salem'  N. J.
Salem,  N. J.

Ncwark.  N. J.

Logan.  N.  M.

Ft.  Sumncr. N.  M.

Alfred.  N. Y.

Milton, New York

Milton, New York

Binghamton. N. Y.
Brooklyn,  New York-

Brcokl}.n, New York

Canastota, N. Y.
Catskill,  N.  Y.

C]inton Count}.. N. Y.

Cooperstown, N. Y.
Dexter.  N.  Y.

Elnora, N. Y.

Gee  Brook-Willet,
Ne``. York

Greene.  r`'.  Y.

Grecnfield. N. Y.

Ha.-risville. N. Y.

La"Tenceville, N. Y.

Heu`.clton.  N.  Y.

State  of  Nebraska.  Department  of    3"
Roads   and   Irrigation.   Bureau   of
Roads and Bridges
State  of  Nebraska.  Department  of    3"
Roads   and    Irrigation.   Bureau   of
Roads and Bridges
State ofNcwHampshire.StateHigh.    3"
way Department
State ofNewHampshirc.StateHigh-    3"
way Department
State ofNcwHampshire.StateHigh-    3"
way Department
State ofNewHampshire.StateHigh-    3"
way Department
County of Salem, New Jersey
County of Salem, New Jersey
City of Newark. Department of Pub-
lic Affairs, Transit Bureau

1567         12      Feb.1939

1598         12      Aug.1939

10212        80      Nov.1936

11S17         89      Nov.1936

10215        80     March  l937

11470        89     April  l938

Chicago,   Rock   Island   and   Pacific    3"
Rai]wa}.

7SO 6     Feb.1936

New MexicostateHighway                      3"            16172128     Feb.1939
Department
State  of New  York.  Department  or    3"              2070    .16    June  1936
Public Works,  Division of Er`gineer-
ing

County  of  saratoga.  Dcpartmentof    3T/'z"          210817     Aug.1937
Highways
County  of  saratoga,Dcpartmcntof    3"              2ls6       17    April  l937
Highways
CityofBinghamton                                       3"               8S2S       6S     Oct.1934

City  orNew  York,  Department   of    41/4"       18000119     Aug.1937
Docks
City  of  New  York.  Department  of    41/4"        17000112     0ct.1937
Docks
Privateplans                                                      3"               1796        I+     Jan.1936

State  of  New  York,  Departmentof    31/i"          1829        15     Feb.1936
Public  Works,  Division of Engineer-
ing

State  of New  York,  Dcpartmcnt  of    3"
Public  Works,  Division of Engineer-
ing
Private plans                                                  3"
State  of  New  York.  Department  of    3"
Public  Works,  Division of Engineer-
ing
Count}.  of Saratoga,  Department of    3"
High".ay
State  of New  York.  Department  of    31/i"
Public Works.  Division of Engineer-
ing
State  of New  York,  Department of    3"
Public Works.  Division of Engineer-
ing
County  of saratoga, Dcpartrncnt of    3"
Highw.ays

St. Lawrence county.. Department ol.    3"
Highways
St.   La`^rrcnce   Count}.,   Department     3"
of Highways
St. Lau/rence county, Dc'partment or    3"
Highwa},s

96

i966       is     Apriii93s

3600        28     Aug.1936

3200        24     act.193S

615          4     Mayl936

1423         12      Feb.1936

1100           9      Dec.1936

1072           9     April  l937

18S7         I+      Oct.1937

lil:         12      ScpC.1936

4108        32     0ct.1937



LOX    CONTRACTS
SO.

pRodECT                            I.OCATION                                 ENGINEERS                SECTloN  rHT TONs   DATE

Ilion  Village  Bridge  No.  i
Hcrkimcr  County

Lconardsvillc Bridge

Bascule  Bridge  over  Flushing  River
Southerly Unit

Bronx-WhitestoneBridgc
Contract  ve-5
Qucensboro Bridge

Youngsto`m-Olcott Bridge

_        Dccr River project No. 74

Bridge at Hinmansvillc

Bridge  No.  2

Rockwcll Mills Bridge

Saratoga   County   Highway
Bridge  No. 270

_        Rouses point Bridge

Bridge

Bridge No. 32  over Fish  Creek.
Victory  Mills

Spcncer Village Bridge No. 1

_       Bridge

Onandaga Creek Bridge

_        Steams Farm Bridge

Thousand   Island   Bridge   over
St.  I-a`irrence River
Thousand   Island   Bridge   over .
St. Lawrence River
MaLnhattan   Bridge-New   Floors
at  Exp. Jts. & Towers
Pittsrord-Palm}.ra Bridge

Wcstcbester Ave. Bridge

Williamsburg Bridge Reconstruction
of Outer Roadways
Reconstruction of Main Roadw.a}. or
Manhattan Bridge
Bascule Bridge over Flushing River.
Northerly Uhit
MuskratcreeL-Bridge

Bridge

Project 83, Bridge No. I

Ilion. New York

Lconardsville. N. Y.

New York, N. Y.

New York, N. Y.

New York, N. Y.

Niagara County.
New York

North Lawrence,
New York
Oswego County,
New York

Oxford-MCDonough.
New York

Ractwell Mills,
New York

Round Lake. N. Y.

Rouses  Point,  N.  Y..
Alburg, Vermont
Ballston Spa, N. Y.

Saratoga, N. Y.

Spcncer. N. Y.

Syracuse.  N.  Y.     `
Syracuse. N. Y.

Syraouse, N. Y.

American Crossing,
Watcrtoun. N. Y.
Canadian Crossing,
heeds County. ontario
New York

Wayne County, N.Y.

Bronx. New York

Manhattan, N. Y.

New York, N. Y.

New York, N. Y.

Auburn. N. Y.

Aub-. N. Y.

Winthrop, N. Y.

fia6t,:co*grek:.¥3:f;;oDne:f5:get:teeor:   3,,2„       23oo      „    Scpt. [936
ing

Privatcplans                                                    3"              1676       13     0ct.1936

City  of  New  York.  Department  of    3"              27SO       23     Nov.1937
Plants and Structures
TriboroughBridgeAuthority                     41/4"     2124001606     Dcc.1937

City  of  New  York.  Dcpartmcnt  of    31/2"
Plants and Structures
State of New York,  Department of   31/i"
Public Works. Division of Engineer-
ing
St. Lawrcncc county, Department of   3"
Highways
State  of New  York.  Dcpartmcnt  of    3"
Public Works, Division of Canals and
Waterways
State  of New  York.  Department  of    31/i"
Public Works,  Division of Enginccr-
ing
State  of New  York.  Depairtmcnt  of    31,Ji"
F\lblic Works, Division of Enginccr-
ing
Co`mty of Saratoga.  Department of    3"
Highways
Pay,  Spofford  aLnd  Thorndike.  Con-    41/4"
suiting Engineers                                         3 ''
County of Saratoga. Department of    3"
Highways
County of Saratoga,  Departrne'nt of    3"
Highways
State  of New
fublic Works.
ing
Private Plans
State  of New
fublic Works.
ing
State of New

York.  Department of    3"
Division of Engincer-

3,,
York,  Department  of    3"
Division of Engincer-

York.  Department  of    31/2"
Public Works. Division of Canals and
Waterways
Robinson and stcinman                            41/I"

109210     977     Scpt.1936

4040       4S     Aprill93S

1458        11      Scpt.1936

1984        16     0ct.1934

898          8     July  1936

1230        10     Aprill936

6S8          S     Mayl93S

6660       4S     Aug.1936
1151

769         6    July  l93S

1330        10     Mayl937

ls75        13     Dcc.1934

601           5        Aprill936
1028          8       act.1934

1293           11      Scpt.1936

34700        229     Dec.1937

Robinsonand steinman                              41/4"       4S000       280    May  1937

City  of  New  York.  Department  of    3l/z"
Plants aLnd Structures
State of New York.  Department  of    3"
Public Works, Division of EAginecr-
ing
City  of  Now/  York,  Dcpartmcnt  of    31/="
Plants and Struct`ires
The City of New York, DepaLrtment    31/2"
of fublic Works
City  of  New  York.  Depairtmcnt  of    31/i"
Public Works
City  of  New  York.  DcpaLrtrnent  or    3"
Plants and Structures
Cayuga   County   Highwa}.                       3],J2"
Dcpartrnent
Cayuga   County   Highway                       31,/'2"
DcpaLrtment
St. La`irrcnce count}.. Dcpartmcnt of    41/4"
Highways
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Sll          S     Nov.1937

3462       26     March  l93S

7SO           6     Jan.1938

48244        4SO  Feb.1938

i8s256     is63  April  ig38

2750        23     Mayl938

704          6     May  l938

350         3     Julyl938

964          7     Jut.v  1938



ARMORE:D    I-BEAM-
SO.

PROJE:CT                              I.ocATloN                                    ENGINEERs                 SECTloN  rE:I:T TONs   DATE:

Project 84, Bridge No. 3

Project 84, Bridge No. 4

West Milton  Bridge  No.113

Project 87, Bridge No.1

Bucks Bridge over Grass  River

Two Bridges

Queensboro Bridge (Upper Roadway)

Bridge No.142

Stcuben County Bridge

Madison Avc.  Bridge over
Chemung  River
Brasher Landing Bridge

Bridge No. 190 (Paul Creek)

Bridge

Kayaderosscras Creek Bridge

Bridge No.193 Daly Creek

Bennet Street Bridge Approaches
River Street Bridge
Bridge

Bridge

Reconstruction Bridge No.lil -1,/i

Albemarle Sound Bridge

Highu.air  Bridge
Subwa}. under Northern Pacific Rail-
u.a}. Track on Tenth Street
Loveland-Maderia
Road  Bridge  No. 28
Columbia Avenue Bridge

Bridge No. 462 ,,'1A on Akron-Chicago
Division
Lake  Front  Boulevard  Bridges  over
CEI Co`s Plant
Bridge No. 8S7
Bridge at Cadiz. Ohio
Old State Road Bridge
Charles ^\{il! Reservoir Bridge

tJ.nion`.aleBridge
Bridge No. GR-68-134 o`rer
i\1assiecreetc
Bell`.icu.  Bridge

Madrid, N . Y .

Madrid, N. Y.

Tow.n or Milton, N. Y.

Emer}rsville, N. Y.

Madrid, N.  Y.

Town  of  Milton.  and
Town of charlton, N. Y.
New York, N. Y.

Livingston Manor,
New  YorL-

Coming, N. Y.

Elrnira, N. Y.

Near  Helena. N. Y.

Town of Day. N. Y.

Near Auburn, N. Y.

Saratoga  Springs.
N.Y.

Tour of Day, N. Y.

Hornell. N.  Y.
Homell. N. Y.

Near Auburn, N. Y.

Near Auburn, N. Y.

Livingst'.n  Manor.
N.Y.
Washington-Chow.an
Counties, N. C.
Coinjock,  N.  C.
Fargo, N. D.

Allcndale,  Ohio

Cincinnati, Ohio

Clcvelarid, Ohio

Cleveland, Ohio

Defiance.  Ohio
Harrison CoBnt}., a.
Nor``.alk. Ohio

.`'earpavonia,Ohio

U-nion`.ale.  Ohio
Xenia.  Ohio
Green  Count`,.
Adena,  Ohio

St. Lawrence count}., Department of    4lA"
Highways

St. Lawrence count}., Dcpartmcnt of    4]/4"
Highways

Saratoga county Engineers                      3"
St. Lawrence count}.. Department of    41/4"
Highways

St. Lawrence county, Dcpartrncnt or    41/4"
Highways

County of saratoga. Count}.                     3"
Department or Highways                          3"
City  of  New  York,  Department  of    2'/2"
Plants and Structures
Sullivan   County  Highway                      3"
Dcpartrncnt
Steuben  county  Highway                      4]/4"
Department
Robinson & Steinman, Engineers             41/4"

St. Lawrence county. Department of    41/4"
Highways

County ofsaratoga, County Depart-    3"
rncrlt of Highways

Cayuga   County   Highway
Department
County of Saratoga, County
Dcpartrncnt of Highways
County of Saratoga. County
Department of Highways

31/2"

3,,

3„

U. S. Engineers-Binghamton, N. Y.        3t/'2"
U. S. Engineers-Bingharnton. N. Y.        31/:"

Cayuga   Count}'   Highwa}.                       3t/'2"
Department
CayugaL   County   Highway                         31,;'="
Department
New York, Ontario & Western                 3"
Railway

State of North carolina.State High-3"
``'a.vs and Public Works Commission
U.  S.  Engineers.  Nor folk.  Va.                    3"
North  Dakota  Department or                 31,/i"
Highways
Hamilton county Engineers office         3"

Department  of  Public  W.orks  of tr`.e     3l,i'£"
City of Cincinnati. Division of High-
\\'ays
The   Baltimore   and   Ohio   Railroad,     31,/a"
Office of Engineer of Bridges
State or Ohio, Department ot-
Highways
Wabash Railroad Company
Harrison County
Huron Count}.

U. S. Engir`eers, Muskingurn  Con-
ser`.anc}. Distric:, Zanesville. 0.
Harrison Count}.
State of Ohio, Dc.partment of
Highways
Harrison  Count}.
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390          3     July  1938

846          6     Julyl938

1091            9                    1941

390         3     July  l938

6084        40     Jul}.1938

2616        20     Julyl938
2616       20     Julyl938

83750     581     Aug.1938

921           7     Sept.1938

962          7     Scpt.1938

232ls      150     Mayl939

4607        30     Nov.1939

931           7     Scpt.1939

760          6     April  l940

1130          9     Mayl940

1658       13     Junel940

June  1940
June  1940

4     Au8.1940

706           6     Aug.1940

2S58        19     Sept.1940

7SS0        S9     Feb.1937

6631         S2      Sept.1939

3060       2S     Juncl937

1680        13     Aprill935

S:30       42     Jan.1936

5832       i8     Aprill937

31,,J±"        21960183      Mayl937

3"                1743        14     Ma}.1936

31,.':"           1089          8     June  l935

3"                  924          8     0ct.193S

3"                2814        20     Scpt.1936

3"                  1659         13      Jul}.1936

31,.i"          3362        28     March  l938

4'/4"           1769        11      Aprill938



LOK    CONTRACTS
SO.

PROJECT                              LOCATION                                   ENGINHRS                 SECTION  FE:ET TONS   I)ATE

Woostcr Avenue Bridge

East 9th St. Bridge over NYC
and PRR
Main Ave. Bridge, East
Approach

Main Avenue Bridge. West
Approach
Main Ave. Bridge, Lake Front
Ramp of East Approach
Reconstruction of Bridge on E.
Market St. at College St.

Main Ave. Bridge. East Approach
W9th to W6th Sts.
Carter Road Bridge

Upton Avenue Bridge over Ten
Mile Creek
Gcncral Ulysses Grant Bridge

Columbus Road Bridge

Wilson Avc. Bridge over Dry Run
Upper West 3rd Street Bridge

Refiooring Silver Bridge

Erie Avenue Bridge

East 21st Street Bridge

Avery Road Bridge over
Chippewa Creek. Bridge No. 77

East 9th Street Underpass
at Lake front Hay.

Bridge No. PR-127-209 over
Price  Creek
Mahoning Ave. Bridge-
Bridge No.  49  over  Mill Creek
Bulkley Blvd.Imp. PAP-13l.A-(1)

Fairmont Blvd. Bridge No.189

Hwy. Underpass at Intersection of
Chicago. R.  I.  & Pac.  Ry. & U.  S.
Highway No.  270
Undcrgrade Crossing State
Highway 33-Broadway

Chicago. Rcrek  Island & Pacific
Railway Highu.a}.  Underpass

Chicago,  Rock  Island a Pacific
Railu.ay  High``.a}.  Uriderpass

Overpass over CRI&P R}..
Walnut Avenue

New Philadelphia-
Dover, Ohio

Cleveland, Ohio

Clc`.eland.  Ohio

Cleveland.  Ohio

Clcvcland.  Ohio

Akron,  Ohio

Cleveland.  Ohio

Cleveland. Ohio

Toledo, Ohio

Portsmouth. Ohio

Cleveland. Obio

Youngstom. Ohio
C]eveland,  Ohio

Point pleasant. W. Va.
to Gal]ipolis. Ohio

Lorain, Ohio

Lorain, Ohio

Broadvicw Heights
Village,  Ohio

Cleveland.  Ohio

Preble  Count}.

Youngstoun. Ohio

Cur.ahoga County,
Ohio

Chagrin Falls, Ohici

Near  Hilltop. Okla.

Kingfisher,
Oklahoma

Oklahorna  Cit}.,
Oklahoma

Calvin.  Oklahoma

Oklahoma  Cit}.,
Oklahoma

Tuscarawas County

Cuyahoga County

County of Cuyahoga,  Bridge
Department
County of Cuyahoga. Bridge
Department
County of Cuyahoga. Bridge
Dcpartmcnt
City of Akron. Ohio Department of
of Public Service. Division or
Highways
County of Cuyahoga, Bridge
Dapartmcnt
Wilbur J. Watson. Consulting Engi-
ncer, and City of Cleveland

City of Toledo. Department of
Public Service, Division of Bridges

Dravo Corporation.
Modjcski and Masters
City of Cleveland. Department of
Public Service. Division of
Engineering and Construction,
Wilbur  J.  Watson  &  R.  L.  Harding.
Engineers
Mahoning County Enginccrs Office
Wendcll P. Bro`m, Consulting
Engineer
J. E. Grciner Co., Consulting

Wilbur J. Watson, Consulting
Engineer
Wilbur J. Watson, Consulting
Engineer
Cu}.ahoga County, Bridge
Department
City of Cleveland. Department of
Public Service, Division of
Enginccring and Construction
State of Ohio. Department of
Highu.ays. Bureau of Bridges
Mahoning County Engineers Office

State of Ohio, Department of
Highways, Bureau of Bridges

(CU-6-127)
County of Cuyahoga, Bridge
Department
Chicago.  Rock  Island and Pacific
Railway a Oklahoma State
Highway Commission
Chicago,  Rock  Island and Pacific
Railw.ay & Oklahoma State
Highu'a}. Cornmission
Chicago,  Rock  Island and  Pacific
Railwa}. a Oklahoma State
Highway Cornrnission
Chicago,  Rock Island and Pacific
Railway & Oklahoma State
Highway  Cornrnission
Chicago,  Rock  Island and Pacific
Railway & Oklahoma State
Highway  Commission
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41,/':"        12998        86     0ct.1938

3"              13S0010S      Oct.1938

41/'4"        73300     48S      Nov.1938

+ly|"        S8000     364     Nov.1938

41/4"        54500     360     Aprill939

41,i':"           6688        45     Jarl.1939

41,/4"          4300        28     Jan.1939

41/1"        17082113      Sept.1939

41/'4"          237S        15     Julyl939

3"            50282     332     0ctl939

41/'4"          4700        30     Sept.1939

3"               1740        14     Sept.1939

41/4"        12200        80     Sept.1939

3"             32094     249                  19+1

41/4"       33900     22S     Sept.1939

41/4"        72000     465     Sept.1939

41/;"          3800        24     Jan.1940

3t/2"          5200        43     Ma}.1940

3"               1890        1S     Junel940

31,;'2"        40100      310      Aug.19+0

'+I/;"          6880        46
``2lz'!"           2030         15      0ct.19+0

41/{„        10800        65
21,/':"           2700        20     act.1940

3"                1070          9     J.|ne  1935

il/'4"           392S         26      Jul}.1937

3`,`'2"            10SO            8      b-o`..193S

3"               lsol        12     Junel936

41/+"        lls80         76      Aug.1937



ARMORED   I-BEAM-

PROJE:CT I-OCATION ENGINEErs
SO.

SECTloN  rHT TONS   DATE

1Sth  Street Hw}.. Underpass

Midland Valley &  llth Street
Underpass
Market Street Bridge

Jcfrcrson County Bridge,
Route 330S2

Lchigh  County Bridge R-39062

Jcrome Street Bridge
Crooked Lane Crossing-H`i/y.
Overpass, Phila. & Wcstem Ry.
Grade Separation

Port Perry Bridge over
Monongahela River, Union
Railroad Company
Grade Separation
Warren County Bridge R-9S

Granvillc Bridge, Pike
Run No.  S
Crawford County Bridge
R-20108

Pittsburgh.Homestead
High Level Bridge
Bridge over Kiskimenctas River

Bridge on Route R-183, Montour
Twp., Columbia County
Pennsylvania Highway Bridge

Rapairs to Spring Hill
Tounship Bridge
Washington Count}. Bridge
Overhead Bridge,  Cheswick
and Harmar RR
Through Truss Bridge on R-+308l

Adamsburg Overpass of Route  120
over  Route  118  Spur
Bridge on Route  271

Prospect Viaduct over PER

Boals Bridge No. 2S

Bridge on Route 0305+

South Franklin St. Bridge
South Main St. Hwr}.. Overpass

Highwa}. Bridge o`'er  P&LE  RR

Refiooring  Bridge on  a.118

Bridge  on  R-187-6.B

Tulsa. Oklahoma

Tulsa, Oklahoma

Harrisburg, Pa.
Henderson
Township, Pa.
Lowhill Township.
Pennsylvania
MCKeesport. Pa.
Millbourne Mills.
Upper Darby, Pa.
North Bcssemcr,
Pennsylvania
Port Perry.
Munhall, Pa.

Russellton, Pa.
WarTcn, Pa.

Washington County,
Pennsylvania
Cusscwago
Township, Pa.
Allegheny County

Avonmore, Pa.

Catawissa. Pa.

Delaware County.
Chichcstcr Township.
R-S99' Pa.

F`ayette County,
Pennsylvania
Frye Station. Pa.
River Valley. Pa.

Sharpsvillc. Mercer
County' Pa.
Irwin. Pa.

Union Cit}', Erie
County' Pa.

Johnstoun. Pa.

Jackson Tounship
South Bend & Plurn
Creek Twsps., Pa.
Titusville. Pa.
Greenville. Pa.

Hillsvillc, Pa.

Spcers & Belle Vernon
Boroughs. Pa.
W..ilkins &  Patton
Townships. Pa.

Oklahoma State Highway
Department, Wood 8b Wittcn
Consulting Engineers
Oklahoma State Highway
Dcpartmcnt
Modjeski, Masters 8b Case
Commonwealth of Pennsylvania.
Department of Highways
Commonwealth of Pennsylvania,
Department of Highways
Allegheny County Authority
Stone and Webster Engineering
Corporation
Bessemer and Lake Erie Railroad

Private Plans

Bessemcr and Lake Erie Railroad
Commonwealth of Pennsylvania,
Department of Highways
Washington County

Commonwealth of Pennsylvania.
Department of Highways
Alleghcny County Authority

Commonwealth of Pennsylvania.
Department of Highways
Commonwealth of Pennsylvania.
Dcpartmcnt of Highways
Commonwealth of Pennsylvania
Department of Highways

Commonwealth of Pennsylvania.
Department of Highways
Chancy Engineering Company
Bcsscmer & Lake Erie Railroad
Company
Commonwealth or Pennsylvania,
Dcpartmcnt of Highways
Commonwealth of Pennsyl`'ania.
Department of Highways
Cornmonwcalth of Pcrmsylvania.
Department of Highways
City of johnstowti. Bureau of
Engineering, Department or Streets
aLnd Public Improvements
Venango County Engineers
Commonwealth of Pennsylvania ,
Dcpartmcnt of Highways
Crawford County Engineer
Cornmonwcalth of Pennsylvania,
Department of Highways and Bes-
scmcr & Lake Erie Railroad
Pittsburgh Limestone Company

Commonw.calth of Pennsylvania
Department of Highways
Comrnonwcalth of Pennsylvania
Department of Highways

loo

3"                 goo          7     Nov.1936

3t,J'2"           1270        10     Jan.1937

3''            53043     434     March  l93S

31/2''          1690        14     Aprill937

3]/'2"           137S        12     Fcb.1937

41/4"       24900196     Scpt.1936

3"               1026          8     Aug.1936

3t/2"          1700       14     Scpt.1937

31,/2"        202S0175     Feb.1936

31/2"          1440       12     Julyl936

3"              50S1       40     Aprill936

31/z"            890         7     0ct.1937

31/2"           1S12        12     Aug.1937

4]/4"     107SOO     8SO     Junel936

3"            11310       87     Marchl937

3''             23760184     Dcc.1937

31,/2"           1188           9                  1941

3"                1166          9     Aug.1937

451S        3S     Scpt.1938

3]/'z"          2S75        21     Scpt.1938

3"               2809       22     Nov.1938

3"             1922S     IS4     Dec.1938

Oct.  1939

Aug.  1939

Aug.  1939

Dcc.  1939

3"                  730          6                 1941

3"              19139      1S0                  1941

4l/i"       4!230     280                1941



LOX    CONTRACTS
SO.

pRodECT                             IjocATloN                                  I:NGINEERs                sECTloN  FEET TONs   DATE

Water Street Imp.

Bridge on Route 61033

Munhall Arch Replaccmcnt
Dookers Hollow Bridge

Bridge on R-166 Monroe County

Bridge on R-02226

Bridge on R-20011

Savannah River Bridge

Bridge over Watercc River
on Route 76
Bridge over Cheyenne River

Haraham Bridge

Grade  Separation  at  Buchanan  St..
Chicago.   Rock   Island   and   Pacific
Railu.ay and Ft.  Worth and Dcnvcr
City Hwy. Underpass
Grade  Separation  at  West  6th  St..
Chicago,   Rock   Island   and   Pacific
Railway, Hwy. Underpass
Virgin River Bridge

Nor folk-Portsmouth Bridge

South Side Bridge

Go ff PlaLza Bridge

Huntington and Chesapcake Bridge
Guy.andot River Bridge

Montgomery Bridge No. 103+

Bridge No.1462 over Ohio River
(Repairs) (Fire Burned Area)
Marietta Approach of
Williamstoun Bridge No. 1+62

Walnut Street Bridge

Bridge  No.  S-1S66

Fifth Street Bridge over Little
Kanawha  River

Point Lick Bridge, Campbcll
Creek

Kanawha Bl`.d. Bridge over
Elk River
Bridge No.1406

Pittsburgh. Pa.

Shcfficld Tap., Pa.

Munhall, Pa.
Betwccn E. Pgh. and
NortbBraddockBoro..
Pennsylvania
Stroudsberg. Pa.

Trafford, Pa.

Adamsville, Pa.

Allcndale.  S.  C.
and Sylvia, Ga.
Richland-Sumter
Counties,  S.  C.
Wasta. South Dakota

Memphis. Tenn.

Amarillo, Texas

inarillo. Texas

North of Hurricane,
Utah
Nor folk. virginia

Charleston, W. Va.

Clarksburg, W. Va.

Huntington. W. Va.
Logan, W. Va.

Montgomery. W. Va.

Williamstown. W.Va..
Marictta, Ohio
Williamstottrn. W.Va..
Marietta. Ohio
Morgantourn, W. Va.

Luke. Md. aad
Piedmont, W. Va.
Parkcrsburg. W. Va.

Tad, W. Va..
Kanawha County
Charleston, W. Va.

Hinton, W. Va.

Count}. of Allegheny. County
Department of Works
Commonwealth of Pennsylvania,
Dcpartmcnt of Highways
Union Railroad Company

County of Allcghcny, County
Department of Works

Comrnonwcalth of Pennsylvania.
Dcpartmcnt of Highways

Cornmonwcalth of Pennsylvania.
Department of Highways

Commonwealth of Pennsylvania,
Department of High.ways
South  Carolina State
Highway Departrncnt
South  Carolina State Highway
Department
South Dakota State Highway
Commission
State of Tennessee, Department of ``
Highways and Public Works

Chicago, Rock Island and Pacific
Railway and Texas State Highway
Department

Chicago, Rock Island and Pacific
Railway  and  Texas  State  Highway
Department
State of Utah. State Road
Commission

Harrington a Cortclyou, Consulting
Engineers
City of Charleston. West Virginia.
Col. C. P. Fortney, Consulting
Engineer
The State Road Commission of West
Virginia

Private Plans
The State Road Commission of
West Virginia
The State Road Cornmission of
West Virginia

The State Road Commission of
West Virginia

The State Road Commission of
West Virginia

The State Road Commission of
West Virginia
West Virginia State Road
Cornmission

+%"        SS930     488     Sept.1939

3"                199015     Sept.1939

41/4"       486S4     370     Jar.1940

41/'+''         25935      237     Ma}.1940

3"              9807       76     Junel940

3ty!"           1732        14     Aug.1940

3'/2"          2272        14     Dcc.1940

41/."          S145        37     0ct.1937

3"               8636       67     0ct.1939

4'/4"        2S909178     Jan.1940

3`/z"          29Sl       23     Julyl940

3"               2546        20     Aug.1936
31,J'£"            4187         3S

31,/="           2468        21     Julyl937

31,/2"        10323        84     Nov.1936

3"                5S12        43      Aug.1939

+1/'4"        3+500     230     Junel936

3:;/£~       Li;3§       i:     Scpt.ig35

3"             418913ls     Sept.193S

3"                   718           6      April  1937

3''              ls728122      Dec.1934

3"              11+00        88     JaLn.1940

3"             12000        97     Sept.1940

3"                9960        77     Dec.193S

3"                 S350        41                   1941

ThestateRoadcommissionofwest    3`,;i"       li3S0117    Feb.1936
Virginia,   Col.   C.   P.   Fortne}.,
Consulting Engineer

*heests}a;::t:{Oaad commission of               3"               goo        7    June l93S
Cityofcharleston,Col.C.P.Fortne}..    41/{"       2i812172     March  1938
Consulting Engineer

The State Road Commission or
West  Virginia

101

3"             :2000170     Aprill938



2"     T-TRI-LOX    INSTAliLATIONS     1`.
SO.

PRO-ECT                             IjocATION                                  I:NGINEERs                sECTloN  rEET TONs   DATE

Kenilworth Avenue Bridge over
Vcrdugo Wash
Pacific Avenue Bridge over
Vcrdugo Wash
Glcnoaks Boulevard Bridge over
Verdugo Wash
Central Avenue Bridge over
Vcrdugo Wash

Jackson Street Bridge over
Verdugo Wasb
West Brand Boulevard Bridge over
Verdugo  Wash  (1)
West Brand Boulevard Bridge over
Verdugo Wash (2)

Gcncva Street Bridge over
Verdugo Wash
Bridge-Improvement of Beech St.
at Yerba Avenue
Pasadena Bridge
Porch F`loor. Broadmoor Hotel

Grand Stands. Will Rogers Stadium
Commerce Street Bridge

Quinnipiac River Bridge

Operator's House Floor

Bridge over Connecticut River at
Windsor Locks
Broad Street Bridge

Chas. W. Cullen Bridge

Flagler Memorial Bridge

Hillsboro River Bridge

Bridge over Gulf County Canal

Miami Canal Bridge at Northwest
27th Avenue
Chicago Nortbwestern Bridge
Torrence Avenue Bridge

Outer Drive lrnpro`'cment, Bridge
over the  Cbicago River
Outc: Drive lrnprovcmcnt, Bridge
over Michigan Canal
Wash House Floor for
Lcwin Metals Corp.
Central Park Ave. Pumping Station

Bridge over Central Park A`'enue

89th St. Viaduct, GIL South W'ks.

Bridge o`.er White  River at  New.
York Street

Cari`bridge  Creek Bridge

Los Angelcs,
California

Los Angeles,
California

Los Angeles.
California

Los Angelcs,
California

Los Angelcs,
California

Glcndalc.
California

Glendalc.
California

Los Angeles,
California

Oakland.
California

Pasadena, California
Colorado Springs, Col.

Colorado Springs, Col.
Hartford. Conri.

Meriden,  Conn.

East Haddon, Conn.

Windsor, Conn.

Seymour, Conn.

Near Dover. Del.

West Palm Beach,
Florida

Tampa, Florida

Port St. Joe, Florida

Miami, Florida

East Rock ford,Ill.

Chicago' Ill.

Chicago'  Ill.

Chicago'  Ill.

Monsanto, Ill.

Chicago' Ill.

Chicago.Ill.

Chicago.Ill.

Indianapolis.  Ind.

Cambridge.  Md.

United States War Department.
Los Angcles Flood Control District
United States War Department.
Los Angeles Flood Control District
United States War Department.
Los Angeles Flood Control District
United States War Department.
Los Angeles Flood Control District
United States War Dcpartmcnt,
Los Angeles Flood Control District
United States War Department,
Los Angelcs Flood Control District
United States War Dcpartrncnt.
Los Angelcs Flood Control District
United States War Dcpartmcnt.
Los Angcles Flood Control District
City of Oakland, California

City of Pasadcna. California
0. 0. Phil)ips

Private Plans
Connecticut State Highway
Department
Connecticut State Highwa}'
Department
Connecticut State Highway
Department
Connecticut State Highway
Department
Connecticut State Highway
Department

2,,

2,,

2,,

2„

2"

2„

2„

2,,

2„

2,,

2„

123S           8      Aug.1936

1104           7     Aug.1936

1080          7     Scpt.1936

1294          8     Sept.1936

1080          7     Scpt.1936

S76         4     March  l937

S70          4     Dec.1937

1188          8     Dec.1937

481          3     Feb.1940

2020       13     Juncl940

387S       24     March  1938    _

2"             15689       69     Aprill938

2„

2„

2„

2,,

®,,

Harrington  & Cortelyou. Consulting    2"
Engineers
Hazelet & Erdal, Consulting Engin-       2"
eers. J. M. Boyd. County Engineer
State ofFlorida. State Road                     2"
Department
State orFlorida, State Road                     2"
Dcpartmcnt
Harrington & Cortelyou, Consulting      2"
Engineers
Chicago Northwestern Railway
City of Chicago, Departrncnt of
Public Works,  Bureau of Engineer-
ing.  Division of Bridges

Chicago Park District

Chicago Park District

St. Louis Structural Steel Compan}.

City of Chicago, Department of
Public Works
Wendnagel a Company

Private Plans

City of Indianapolis, Dcpartmcnt
of Engineering

State of Maryland.
State  Roads Cornmission

102

2„

2„

2"

2,,

2„

2,,

2,,

llSS            7                   1941

S20          3     Julyl935

450          2     July  1937

8962       34     Scpt.1937

304          1     Jan.1939

960          6     Feb.1939

830          6     Mayl937

loso         4    Scpt.1938      ~

412          3     Scpt.1938

1750         12      Jan.1939

6361        43     Aug.1936

2178        1S      Nov.1936

1270           8     Jan.1937

1388          9     June  l939

663           2     Aug.1939

5397        38     Sept.1939

10300        39     Jan.1939

700          4     March  1939



-SIDE:WALKS,      WARE:HOUSES,      ETC.

SO.
pRodECT                              LoCATloN                                    ENGINEERS                 SECTloN  FEE:T TONs   DATE:

Foot Bridge
Apponagansct River Bridge

Becket Bridge,  Wcstfield  River

Boiler House Floor

Drawbridge  at  Eel  Pond

Quinc}'  Avenue  Bridge

Michigan  Avenue Bridge

State Bridge Project on Route M-28
over South Branch of Ot`tonagon
River
Gcncsscc A`.cnuc Bridge over
Saginaw River
Dakin Street Bridge
Second Avenue Bridge
Bascule  Bridge

Fcot Bridge
Mississippi  Lock  and Dam No.  S

Gooseberry River Bridge

Bridge  4698

Bridge 4433

Bridge

Overhead Deck Parking Lot
Glueck Realty Co.
Add'n.  Mat'1.  for Parking Lot
Repairs to Arch  Span over
Connecticut River
Granite  Street Bridge

Doremus Avenue Bridge

Bridge  No.  32  over
Fish  Creek  Victory  Mills

Bridge No.Ill
Kayaderosscras  Creek
Manhole Covers
Underground Conduit
Sidewalk Grating  (Central Hudson
Gas & Electric Corp.)
Building~(2nd Floor)

Building-(3rd Floor)

Columbia  Avenue Bridge

Woostcr A`.enue  Bridge

East 9th  Street Bridge
over  N.Y.C.  &  P.R.R.
Phelps Street  Foot Bridge
East  2lst  Strcct Bridge

Holyoke, Mass.
Dartmouth, Mass.

Beckct, Mass.
Pittsfield,  Mass.
Falmouth, Mass.

Weymouth,  Mass.

Lansing.  Mich.

Ewcn. Michigan

Saginaw. Michigan

Lansing.  Michigan
Alpcna, Mich.
Cheboygan, Mich.
Minneiska. Minn.

Northeast of
Two Harbors, Minn.
Crcrokston,  Minn.

Hincklcy, Mire.

Prcston Tormship.
Filrnorecounty,Minn.
St. Louis, Mo.

St. Louis, Mo.
North Walpolc, N. H.
to Bellows Falls, Vt.
Manchester.- N. H.

Newark, N. J.

Saratoga. N. Y.

Mi,ton. N. Y.

New York, N. Y.

Poughkccpsie. N. Y.

Fulton, N. Y.

Fulton, N. Y.

Cincinnati. Ohio

New Philadelphia-
Dover, Ohio
Cleveland.  Ohio

Youngstow.n,  Ohio
Lorain, Ohio

Ra}.mond Palmer,  Engineer

Commonwealth or Massachusetts,
Highway Bridge Department
Department of Public Works, Boston
General Electric Company
Commonwealth of Massachusetts,
Highway Bridge Dcpartmcnt
Commonwealth of Massachusetts,
Highway Bridge  Dcpartmcrit
City of Lansing,
Office of City Engineer
Michigan State Highway
Dcpartmcnt

Michigan State Highway
Dcpartmcnt
City of Lansing
Clifford E. Painc
Michigan state Highway Dcpartmcnt
United States Engineers,
St. Paul, Minnesota
State of Minnesota.
Department of Highways
State of Minnesota.
Dcpartmcnt of Highways
State of Minn.esota.
Department of Highways
State of Minnesota,
Department of Highways
A. A. Acgcrtcr, Architect

A.  A. Acgerter,  Architect
State of New Hampshire,
State Highway Dcpartrnent
State of New Hampshire,
State Highway Department
City of Newark. Department of
Public Affairs. Transit Bureau
County of Saratoga.
Department of Highways
County of Saratoga.
Department of Highways
New. York World's Fair  1939  Inc..
Department of Construction

1288           8     Dcc.1933

600          4     Dcc.1935

1"              ||27         4     June  l9io

2"                8181        S3     Mayl93S

2"                1066         4     0ct.1936

•"                1S40        10      Nov.1937

664         4     April  l939

2080       10     March  l939

700          4     June  1940

3S3           2     Dcc.1936

2"               256S        17     March  l937

2"               4368       27     March  1938

2"                  487          2     Aug.1938

2"                 942          3     Sept.1940

2"             20528131     Julyl936

2„

2,,

2"

?,,

2„

2,,

Central HudsonGas 8b Electric corp.     2"

Peter cailler Kohlcr                                    2"
Chocolates Company., Incorporated
Peter cailler Kohler                                   ."
Chocolates Company, Incorporated
Department of public works ofthc      2"
City of Cincinnati,  Division of
Highways
Tuscarawas  County.

Cu}.ahoga  County

Cit}.  of Youngstovi.rl
W.ilbur  j.  Watson.
Consulting Engineer

103

1S64        10     Aprill938

2473          9     Nov.1936

3765        2S     Mayl937

7364       46     Jen.1939

385          2     Mayl937

463          4     Aug.1937

700          S     Fcb.1938

34     543                  1941

3720        14     Jan.1940

8584        31      Jul}.1940

1300          8     Jan.1936

•"               5468       34     0ct.1938

1"                2500        26     0ct.1938

'"                10S7           7      Nov.1938
1"              170001ls     Sept.1939



2"   T-TRI-LOI[   INSTALLATIONS
SO.

PROJECT                              I.OCATION                                   ENGINEERS                 SECTION  PET TONS   DATE

Erie Avenue Bridge

Carter Road Bridge
Upper West 3rd Street Bridge

Columbus Road Bridge

General  Ulysses Grant Bridge

Avery Road Bridge over
Chippcwa Creek Bridge No.  77
East 9th Street Underpass at
Lake front Highway

Chicago, Rock Island & Pacific
Railway-Highway Underpass

South  loth Street Bridge

Macbeth Evens Glass Co., Floor
Building Floor
Building Floor
Bridge over Kiskimenetas River

Bridge over Oil Creek
Porter Street Foot Bridge
Prospect Viaduct over P.R.R.

South F`ranklin Street Bridge
Center Street Bridge
East Shipping Runway
Transformer Vault Covers

TraLnsformer Vault Covers

Transl.ormer Vault Covers

Spillway Operating Deck,
Piers  1  to  10, Kentucky Dam
Grade  Separation  at West  6th  St..
Chicagc.. Rock Island dr Pacific Rail-
way, Highway Underpass
Portland Street Bridge
South Side Bridge

Lorain, Ohio

Cleveland, Ohio

Cleveland, Ohio

Cleveland, Ohio

Portsinouth, Ohio

Broadview Heights
Village.  Ohio

Cleveland.  Ohio

Oklahoma City.
Oklahoma

Pittsburgh, Pa.

Charlcroi. Pa.

Lancaster. Pa.
Lancaster, Pa.
Avonmore, Pa.

Oil  City.  Pa.

Mcadvillc, Pa.

Johnstown, Pa.

Titusville, Pa.

Oil City. Pa.
Lock Haven, Pa.
Chattancoga, Tenn.

Chattancoga.  Tcnn.

Chattanooga,  Tcnn.

Gilbertsville,  Ky.

Amarillo. Texas

St.  Johnsbury, Vt.
Charleston, W.  Va.

Buildirig Floor,  Allo}'  Steam  Station     Alloy.  W. Va.

Kanawha Blvd. Bridge over
Elk River

Foot Bridge-Mississippi
Lock and Darn  No.  4

Charleston.  \V.  Va.

Alrna,  Wisconsin

Wilbur J.  Watson.
Consulting  Engineer

2„

Wilbur J. Watson, City ofclevcland    2"
Wcndell p.  Brown.                                        2"
Consulting  Engineer

City   of  Cleveland,   Dcpartmcnt   of    2"
Public Scrvice~Division of Enginccr-
ing and Construction-Wilbur J.
Watson  and  R.  L.  Harding,
Engineers
Dravo Corporation-
Modjeski & Masters
Cuyahoga  County
Bridge Department
City  or  Cleveland,   Department  of    2"
Public Service-Division or
Engineering and Construction
Chicago, Rock Island & Pacific Rail-2"
way  and  Oklahoma  State  Highway
Commission

Alleghcny County  Bridge
Department
Chain Belt Company
Pennsylvania Power and Light Co.
Pennsylvania Power and Light Co.
Commonwealth of Pennsylvania.
Department of Highways
Karl Miller, Engineer
City of Meadville
City of  Johnstown.  Bureau  of  En-
gineering. Department of Streets and
Public lmprovcmcnts
Crawford County Engineers
Venango  Count}. Engineers

Castanea Paper Cornpar.y
Electric Power Board of
Chattanooga, Tennessee
Electric Power Board of
Chattanooga, Tennessee
Electric Power Board of
Chattanooga, Tennessee
Tennessee Valley Authority

2„

2„

2,,

2"

2„

Chicago,  Rock   Island   and   Pacific     2"
Railway  and  Texas  State  Highway
Department
City of St. Johnsbury
City  of  Charleston.  West  Virginia,
Col.  C.  P. Fortne}.,  Consulting
Engineer
Elcctro  Metallurgical  Company
City  or  Charleston,   West  Virginia.
Col. C. P. Fortne}.. Consulting
Engineer

United States Engineers.
St.  Paul.  Minnesota

lot

11400        72     Scpt.1939

10200        62     Scpt.1939

S600       32     Sept.1939

2100        11      Scpt.1939

12600        76     0ct.1939

1100         4     Jar.1940

1500         9     Mayl940

17S           i      Nov.193S

17662102     Julyl932

2035        13     Aug.193S

S941        38     Aug.1935

8646       S7     Mayl936

3860       23     March  l937

2730        10     Aug.1939

3397        12     Jan.1940

8422       31     Scpt.1940

2240          9     Jan.1939

68          I     April  l940

102           2     Nov.1940

2067          8     0ct.1940

68S         4     July  l937

1237          8     Dec.1933

17400       62     Junel936

S62          4     Mayl937

7680       S2     March  l938

3S3          3     Scpt.1936



Principal Subsidiary Manufacturing Companies o£

UNITE:D  STATES  STE:I:I  CORPORATION

American Bridge Company
General O££iees: F[ic:k Building,  Pittsburgh,  Pa.
Fabricators and  Erectors of Steel  Structures of all classes,  particularly  bridges,  buildings,  transmission towers, sub-
stations.  turn-tables,  barges.  hulls  for floating equipment  and electric  (Heroult)  furnaces.

American Steel &  Wire CompaLny
Gerieral Offices.-  Rclckef eller Building,  Cleveland,  Ohio
Manufacturers  of Wire  and  Wire  products,  manufacturing  wires.  wire  rope,  electrical  wires  and  cables.  cold  rolled
strip steel. springs,  welding wire.  wire  fabric rcinforcerncnt,  highway  guard  rail,  cold  finished  steel bars,  rail  bonds.
telephone.  telegraph  wire  and  strand.  aerial  tramways,  wire  nails,  wire  hoops.  bale  tics,  wire  fencing.  steel  posts,
steel  gates.  barbed  wire.  tacks.  U.S.S  Stainless  and  Heat-Resisting  cold  rolled  strip  steel.  wire  and  wire  products,
and  U.S.S  High Tensile Steel wire products.

Carnegie-Illinois Steel Corporation
General Of fices..  Ccilnegrie Building,  Pittsburgih,  Pa.
and 208  South Lci  Salle  Street,  Chicago, Ill.
Scc page  106 for List or Products.

Columbia Steel Company
General O££Ices:  Russ Building,  Son Franc:isco,  Ccili£.
Manufacturers of Rolled  Steel Products.  black and  galvanized steel shccts,  tin  plate,  castings,  wire  rope, standard
and misccllancous wire products. Also. distributors for Pacific Coast territory of products of the other manufacturing
subsidiaries  of United  States  Steel Corporation.

Cyclone Fence Company
Genercil O££ices: Waukegan. Illinois
Manufacturers of Chain Link fence and gates. steel picket  fence and gates`, la`rm fence and gates, wire screen cloth,
hardware  cloth,  rubbish  burners,  wire  bclting,  partition  work  and  window  guards.  Maintains  field  organizations
throughout the country to handle installation of fences.

National Tube Company
Genercil O££ic:es:  Flick Building,  Pittsburgh,  Pa.
Manufacturers  of butt  and  lap  welded  pipe.  direct  seamless.  rotary  rolled  seamless,  electric  welded,  and  hammer
welded steel tubular products;  standard  pipe. copper steel pipe,  line  pipe.  casing. oil  well tubing. drive pipe, rotary
drill  pipe..  galvanized  and  special  dipped  and  coated  pipe.  Duroline  (cement  lined)  pipe,  line  poles,  trolley  poles,
couplings. cylinders, boiler tubes, seamless mechanical tubing, aircraft tubing, seamless alloy tubing, U.S.S Stainless
and Heat-Resisting Steel pipe and tubes, and U.S.S High Tensile Steel pipe and tubes.

Oil Well Supply Com`pany
Genercil O££ices:  Dallas, Texas
Manufacturers  of Oil  Field  equiprncnt.  Distributors  of National  Tube  Company  products.  Branch stores in  all oil
fields. Export and domestic distributors.

Tennessee Coal, Iron & Railroad Company
Gene[ol O££ices:  Brown-Marx Building/,  Birmingham, AIQ.
Manufacturers of Pig Iron and of Rolled and Forged Steel Products: shapes, plates. bars, strip, black and galvanized
sheets, wire products,  axles,  forgings,  rails  aLnd track materials. and  U.S.S High  Tensile Steel products.

Scully Steel Products Company
Wcirehouse Distribu;ors-General O££iees: 1319 Wabclnsia Avenue,  Chicagro,Ill.
Opcratcs  group  of Warchouscs  in  strategic  manufacturing  and  shipping  centers  to  facilitate  prompt  service.  Steel
products  direct  from  warehouse  stocks.

Universal AtlaLs Cement Company
General O££ices:  208  South  Lci  Scille  Street,  Chicago,  Ill.

13S  East 42nd  Street, New York,  N.  Y.
Manufacturers  of Atlas  Portland  cement,  Universal  Portland  cement,  Atlas  White  and  Atlas  Waterproofed  \\'hite
Portland cement. and Atlas Lumnite cement.
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pRINclpAL    pRODucTs    MANurACTURED   By
CARNEGIE-ILLINOIS    STEEL    CORPORATION
PITTSBURGH,  PA.                                                                                             CHICAGO,  ILL.

ROLLED,  FORGED,  and  CAST  STEEL  PRODUCTS

C  a Sections
Structural Shapes
Plates
Bars
U.S.S  Concrete  Reinforcing Bars

F`1ats

Slack and Tight Barrel Hoops

Column Base Plates
U.S.S Multigrip Floor ..  ,cite

I-Beam-Lok Bridge Floor Construction

T-Tri-Lok Bridge Floor Construction
U.S.S Steel Sheet Piling

U.S.S Bearing Piles

U.S.S Steel Mine Timber
Rails, Heavy and Light
GEO Track Material

U.S.S -

Splice  Bars

Tie Plates

Track Bolts
Track Spikes
Cross Ties

U.S.S Wrought Steel  Axles and  F`orgings

U.S.S Wrought Steel Wheels-
Car and  Locomotive

U.S.S  Carillco  Piglets

Billets

Ferro-Manganese

Coke
Coke By-Products

U.S.S  Carilloy Alloy Steels

U.S.S Stainless and  Heat-.Resisting Steels

U.S.S High Tensile  Steel.s

SHEET  and  TIN  MIIjL  PRODUCTS
U.S.S -

Black Sheet.s -
Box Annealed
Blue Annealed
Cold Rolled

Strip Steel -
Hot Rolled
Cold Rolled

Special Sheets -
Electrical Sheets
Automobile Sheets
Metal Furniture Sheets
Vitreous Enameling Sheets
Stainless and Heat Resisting Steel S'neets
High  Tensile  Steel  Sheets

Blue Sheets -
Wells`.'ille  Polished
Blued Stove Pipe Stock

loo

Long Terne Sheets
Galvannealed Sheets
Galvanized Sheets -

Zinc Coated

Coppe.- Steel

Corrugated Sheets -
Formed Roofing and Siding Products

Bright Tin Plates -
Cokes
Charcoals

Terne Plates -
Old Style Temes
Eagle Ternes
Fire Door Ternes
Long and Short Ternes

Tin Mill Black



c]anNEGIE-I.LLINols  STE:I.I  cORpORATION
G.nul.Offe... PittgbuLrgh. Pa ............................................ Camcgic Building

`C*IICIOO  DISTRICI : .Chicag6.  in ............................... 208 South La Sallc Strcct

LORJlnl  DIVISIOH:  Johato-Ii, P .................................... S4S Central Avenue
i _ I __

DlsTrilcT .sALEs AND SUB-OrrlcEs
. . Bro`m-Marx Building. 2000 First Avcnuc North
............... Maison Blanchc.  921  Canal  Strcct
...... Statlcr Office Building.  20 Providcacc Strcct

•------..-................... 36   Pearl  Strcct

................  208  South  La  Sallc  Strcct
.....  128  Hillcrcst  Avc.

................. 339  West  49th  St.  Place
.    . S02  West  May`irood Avc.nuc

•...................... 2126  Oxford  Street
_  .....  _  _  .............  1151   Hillcrcst  Road

Bi-in,h-..-..........`..........I......
New orky Le ....,.....................,

Boston....................................:
•Hardord. Care ............................

aeap..............I....................
Dlvenpert.  Iowa .........................
Dcs Moinc` Iowa ........................,
Pcoria. '111 .................................

ROckford.  Ill .........,....................
South  Ehad.  Ind .,.....  ` ....................

Cincinnati........
Columbus. Ohio .
Dayton. Ohio . . .

.. -hi.villc' Ky.. .
Cl.vdand........

Buffalo, N. ¥. . .•-.N.Y.

..... Union Trust  Building.  Fourth and Wainut Streets
. Jincrican lrLs`irancc Union Building.  50 West Broad St.
................................. 233  Wisteria  Drive
............................. 1222  Audubon  Parlc`iray

...... Rockcfcllcr Building, 614 Supcriof Avcnuc. N. W.`
............... Liberty Bank Building.  424  Main Strcct
.................. i 19  Hampshire  Drive.  Brighton  Sta.

Ion.-                                                                       First National Bank Building.17th and stout strccts
D.trait                                                                                                  ..................... Ccncral  Motors Building

Cirrmd  Rapids.  Mich .......  ` ......................................... 90S  Giddings  Avc..  S.  a.
Tolcdo. Ohio                                       ................... Tolcdo Club.14th  Street and Madison Avcnuc

Houtozi                                                                                                             ................................ P.  O.  Box  l59
Danas.  Tc± . `                                         ......................-................ 703  Praetorian  Building

`Indianapoli ............................. Chamber or Coinmercc  Building. 320  North  Meridian St.

Mil*a`l](...................
N®,  York ............-.....

Syraaisc, N. Y ..........,.
Phil.d.lphi-...............

WinEes-Barrc. Pa ..........
York.  P ..................

Pitt=b`lrgh..........
„ Blucfidd. W. Va ....
Parkcrdrg. 'W. Va.
Young-, Ohio . .

St. IJ6ui,
Kansas City. Mo. . .
Little Rock. Ark ....

• Tulsa. 0lcla ........

St. Paul .............
Wa]hingtoz`.........

•  'Baltimorc. Md .....
.  Richmcod, Va ......

............ Bankers Building,  208 East Wisconsin Avcnuc
•..................-.....................  71    Broadway

•.................................  112  Highland  Avcnuc

Broad Street Station Building.1617 Pennsylvania Boulevard
•............................. P.  0.  Box  1242.  Kingston

-------  ^  --...................  1501   First  Avcnuc

Prick Building. 437 Grant Strcct
................ P.  0.  Box  86S
--------........ P.  0.  Box  648

................ 803  Union  National Bank Building

. . Minissippi Valley Trust Buildin-g.  S06 Olive Street
.......... 2111  Fidelity Building. 911  Walnut Strcct
................................. P.  0.  tor  1980
.......................... 1208 Philtowcr Building

. First National Bank Building, 334 Minnesota Street
........ 703 Normandy Endg..1626 K Strcct. N. W.

..................-.. 2103  Baltimore Trust  Building
_  _  _  _  .......................... 27  West  lock  Lane

LOFELIN  DIVISION
Birrfu.hjilt`                                            ................ Brown-Marx Building. 2000 First Avcauc North
Chicago ........................................................... 208  South  La  Sallc  S:rect

Clevehod. Ohio                              ................. Rockcfeller Building. 614 Superior Avcnuc, N. W.
in"                                                  .               .. Firsc Natioml Bank Building.17th and stout streets

•  `.froutca                                                                                            ...-.-....... : -............................ P. O.  Bo].  isg
•..-- fohut® -........................... `54S Central Avenue
.-.. NW York               ................................. : .... 7l  Broadway

Philadelphia P& ................... Broad Strcct Station B`iilding.  1617 Pcrmsylvania Boulevard

I- Di;tributoB :
tirmD sTATEs s© zxroir cOMPANy

N.- York ......................................... Hudson Terminal Building. 30 Church Street

Pacifc Coo.t Dintrihotor.:
c.OI.iniA s± conoANy'

S-A rrancilco ...........
ha Ang.I -.-.........................

Russ Building. 23S Montgomery Street
............ 2087 East SLauson Avcnuc

Portlmd .......................................................... 234S  N.  W.  NicoLai  Street
S-lt hl. City ........................-................................. Walker Bank  Building
S..ttl ........... Fourth Avcnuc South and Cormccticat Street
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East Grand Boulevard Viaduct. Detroit. Michigan, General View

East Grand Boulevard Viaduct,  Detroit, Michigan, during erection.
Note crane wheels bearing  directly on unfillcd 3` I-Beam-Lok units
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East Grand Boulevard Viaduct, Detroit. Michigan. Steel form strips omitted over rail.
road  tracks. Wood  forln  placed 3'  below  I-Bcarn.Lok  steel to  secure  concrete  cot.cr

East Grand Boulevard Viaduct. Detroit, Michigan. Pouring, vibrating and finishing concrete



This U.S.S Symbol represents tbe finest in steel quality
-a guide to those who purchase steel products.


