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LOAD-Drs"EurING  pRopERTEs
oF  opENrfeRD  SREL  FrooRING

rmoDtroTION

Thl8  1s  a  Study  of  the  etre88  dlstrlbutlng  proper-

ties  of  I-Bean-Lok  bridge  flooring  manufactured  by  the

qblt®d  Stat®g  St®®l Corporation  and  dl8trlbuted  by  the

Columbia  Steel  Coqpany.  on  the  W'est  Coast.

ror  aeTeral  years  open-grid  trpe  8te®l  deoklng

has  been  used  &a  a light  irelght  flooring where  a mlnlDun

of  -1ght  it  ®Baezitl&l.    VA®n  tp®d  aB  tirldgr  flooring  the

d®.1gp hag  been  bcoed  tpon  ep®olfloatlons  for  oonoret.

floor  al&b.  or .iqplrl®al formilae.  thl®h any  or ]Bny not
b.  appllo&bl.  to  the  Tarlous  type.  of  open-grid  d®oklng
a,auabl® ,

A ®.rle.  of  eetadl.a  aD thr®®  t}p..  of  brldg®  deck-

ing  tras  instigated  ty  the  Oregon  State  Higbwa`y  Department

and  the  Anerloaa As8oolatioa  of  State  Elghmy  Officials

(AASHO).    This  theBis  is  oonoerDed  oaly  with  the  I-Bean-

Lok  flooring.

TWo  types  of  I-Beam-Lok  bridge  flooriflg  are  naDu-

faotured.    Tbese  are  essentially  the  sane,  but  differ

depending  upofl  the  direction  of  traffic  relative  to  the

directloD  of  the  Carrying  5-inch  I-beans.    The  flooriflg

used  in  tbi8  study  was  designed  to  be  laid  with  the

carrying  5-incb  I-beans  transverse  to  tbe  direction  of

trarf lc .



1nohe8  by  ±  1nohe8.    Thee.  trapeTers®  cro8sbara  are

Botched  ofl  tic  top  edge  to  r®oeive  two  supplemeatary

13/16  1noh  by  i  1noh  bare  equally  8paoed  bctveen  and

parallel  to  the  5-inch  I-beams.    The  top  edges  of  the  tnain
cro8sbarg  are  dropped  approxlnat®ly  3/32  inob  tolow  tbe

tap  of  the  5-1noh  I-beams.     The  8upplelnentary  Crossbars

are  flush with  the  5-inoh  I-beams,  aLzid  are  rolled  with

d®pre8Blon8  approIlmt®ly  2  inches  on  centers.    The

flooring  11 fabrlo&ted  ty Tpldlng and velgbe  approzldia€®ly

18.6 pond. per  Square  foot.

ES,I
mmmrmATlcIN  OF  imzENT  OF  nmTIA

AbD  sBCTlcH  roDtDus

nit  t®gt  -aL.  Bade  br lb.  Rlohard H.  Russell  in  the
9umzBer  of  1950.    Tn®  ae8ult8  8se  lncludod  in  this  the81s

for  a  more  ooaplet®  Study  of  the  flooring.

Tto  general  methods  are  used  ln  the  determination

of  `alonent  of  Inertia  afld  SectioB  Iv!odulus.     One  n6thod  re-

quil`es  the  aeasur8nent  of  deflectiofl  and  the  other,
stress  in  the  outer  1`ibers.

The  stress  method  ma]ces  use  of  the  sljple  flelure

formula:
McMILL+=r-z

Tbe  fle=ure  fornula prinarily  deternine8  the
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S®otlon  )lodulus.    fro  T&lve8  of  the  frootlon  )fodulus  are

obtained  by  using  tie  measured  tensile  and  ooxpressive

8trcsseg  ln the  outer flberg.

The  location  of  tbe  fl8utral  axis  can  be  deterrfu-

ed  from the  t®nsllc  and  ooxprs881v.  Btraln  data.    The

MQmeflt  of  nertia  can  then  be  derived  from  tbe  Section

Hoaulug ,

Hob the  dcflootlon  nBas`rements  the  HazBent  of

nertla  oap to  a.t.rzBin®d dlz+eotl7 by using  th.  d®fl.®-

tlon formil8  for  a  81dpl.  been Tlth Center lcadlng:

plJ'--   I_ -i-_ _-- i

4esl
m3-- EgEi

Witb  the  location  of  the  neutral  aIls  ]mown,  the

Section  Mbdulus  Can  then  b®  obtained.    As  the  neutral

a=18  18  Dot  ln  the  oeflter  of  the  section,  two  Talueg

for  the  Section  Modulus  are  fo\md.

The  20-foot  length  of  flooring was  supported  as

a  sixple  bean with  a  Span  of  15  feet.    The  suppol.ts  at

8acb  end  were   6-1ncb  12.5  pound  I-bears  placed  oD  two

lo-inch  25.4  pound  Bupportlng  I-beams.    These  lo-inch

I-beazns  rested  on  the  base  of  the  testing  tnachine,  and

were  Spaced  20  inches  Center  to  Center.

Type  A-i,  SR-4  oleccrlcal  resistance  strain  gages
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ver®  located  on  the  top  and  botton  of  ®aoh  5-1noh  I-tnan

under  tbe  applied  load.    Tbe  Baldwin-Southwark  SR-4

Strain  ndloator was  used  to  measure  strain.    The  use  of

this  indicator  is  explained  in  tbe  AppeDdix,  p.  71.

Llne  loading  to  the  flooring,  at  the  center  of
the  span,  was  through  a  6-inch  12.5-pound  I-bean.

Between  the  flooring  and  the  I-bealn  a  notched  2-1noh  by

4-inch  board was  plaocd  €o protect  the  strain gages.
A r®fer®noe  bar  for  a.fleo€1on n®a8ur®]Bent.  *a.

plao®d  aoroaa  the  lo-1noh ltpportlng  I-beans  ln  order
€o  laeae`iae  defl®etlon4  et  the  o®nt®r  of  the  Span.    I}rlll

point  BLarkg  wer.  ibad.  on  ®aoh  5-1noh  I-baan  of  the  floor-
1ng  and  th.  refer®noe  bar  to provide  aoourat.  .®&tlng  of

tbe  lnsld®  blorozpt.I.
Loads  were  applied  ln  increments  of  i,000  pounds

to  5,000  pounds  where  the  ea=±±uD r®8ultlng  8tr®ss  ln

the   5-incb  I-beams  wGLs  17.380  psi.    D®flectloa  afld  strain

readings  were  made  at  eacb  load.     Two  complete  runs  were

made  and  the  values  averaged.

The  results  of  tbis  test  are  sbovm  in  Table  I  and

grapblcally  in  Fig.i,  p.  8.    T'bls  table  also  includes
the  results  of  similar  tests  made  for  the  tinited  States

Steel  Corporation  and  publisbed  in  their  booklet  rLigbt

Weic`bt  Steel  Flooring".

Higher  values  for  the  Momeat  of  Inertia  and
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Section  Xodulus  *er®  obtained  vlth  stre8B  data  than  frotB

deflection  data.    Botb  of  tbese  metbodg  gave  values

somewhat  smller  tban  tbe  calculated  lfoment  of  Inertia

of  5.00  but  larger  tbaE  tbe  4.Of  civ8n  by  t!`.e

mitod  States  Steel  CorportitioD  tests.    Tbe  results  ob-

tained  froa  the  Tchited  States  Steel  Corporatioa  were  made

from defleotl6n  neagurelBent  only.

Referring again  to Fig.  1.  it  ls  appar®at  that  as
the  load  lncareaB®a  €h®r.  1a  a dittlnot  lnoreaec  lzi  the

uoiBBnt  of  nertla.    The  Talue  of  the  14onBnt  of  Inertia

ct  th.  5,COO-poma loed  1.  lei p.roent  greae®r  thazi for
the  I,000-pound  load.    It  vould  8®em  that-tth®  8upple-.

aezLtaLpr bar.  are  zLot -.ntir.ly .ff®otlT.  &t. the  lohr

loed&.    H®+erth®l.se  th®®®  bars  do  lnar®ae®  the  14ozrent

of  Iaertia  or  the  flooring  by more  tban  50 p8roeat  over

end  abov.  the  oaloulated  Talu8  of  3.16  for  the  5-inch
I-beam alone.    This  lino  of  reasoning  is  furtber  bone

out  by  the  I,oad-Deflectioa  curve,  Fie.   2.    When  the

loads  are  increased  the  aflount  of  d€flectictn  is  I.ot

pro]]ortionEil  to  load.     I.his  w.o`rid  8gLin  inaicfte   tile

Moment  of  Inertia  is  increasiflg  `-..ith  higher  loads.
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UST  11

sTREsS  DrsmEurloN

It  va8  the  objoot  of  thlg  test  to  determine  the

mIlnun allowable  Span  using  a  1120  lcod  (plug  30 percent

for  l]ppaot)  and  unit  8tro8s  of  18.000 pst.    h  addition

the  dlstrlbutioa  of  tb®  load  by  tb®  5-inob  I-beans.

n  thl8  t®Bt  the  floorlzig was  Bo`inted  as  a  oon-

tlnuous  f]1ab  with  three  .paLEBover  four  9upportB.    rig.  3,

p.  12.

n order  to  uB®  the  eaae  speolbn uth Tarlable
pazie  lt vac ziot poe.1ble  to -1d  the  flooring to  the
6-1noh  I-beaLpe,  instead  i  1noh  hook-bolts  vere  tLS®d  to

f]®cure  the  flooring.    rig.  4,  p.13.    The  8trlngere  in

tim vere  f&flt®n.a  to  the  lo-1noh  eupportlng  I-b®azBB

witb c  Olap8.

A total  of  58  SB-4 ®1ectrlcal  resistance  Strain

gages  ver®  looatod  on  the  5-inch  I-beans  and  the  supple-
mentary  bars.     Figs.   5,   6,  pp.14  afld  15.    Tbe  Young

Testing  Machine  Coqpany  Type  A-Strain  Indicator  was

used  in  tnis  test  giving  readings  directly  in micro-

inchos  per  incb.

Tbe  flooring  was  loaded  at  the  Center  of `tbe

middle  span,  througb  the  10  z  20,  12  ply  heavy  duty

dual  tires.    Fig.  7.  p.  16.    The  tires  were  inflated  to
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Fig.  7

General  View  of  Test
With  Dual  Tires
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90  pal  and  all  rtmg  aad®  at  this  presstEpe.    Thit  18  20

pst  above  that  reconnended  by  the  manufacturer  but  ls
oomon proo®dur®  1n  the  truoklng  industry.    Although

the  flooring was  designed  for  loading  transverse  to  the

5-inch  I-b®ape.  Ioadlnge vere  Jnad®  parallel  and  trans-
verse  ln  each  span  length.

Tto  or more  rung  vere  ]znde  f or  each  span  and  the

values  averaged.    By  the  use  of  this  8traln data  the
irarlaitlozL of  etraln  ln both dlr.otlaBe frodL the  tlaee
coald  be  d®tcrmlncd.

". FBO load  {plng 30 pero.nt for ip&ct}.  ae

ap®olfled  by  the  AASHO  Standard  Sp.olfL®atlone  for
Hlghrny Brla€e..  fifth .dltlon.  1949,  aeotlou 3.2.5  {b)
and 3.2.12  {®),  vea  uB.a a.  the a..1gr led.   "1
ano`mts  to  a  total  of  15,600  po\mds.

The  _in_Art"pe  uhlt  I)tre8B  ln  the  ete.I  1a  glton  by

sootlons  3.4.2  in  the  above  speoiflcatlons  as  18,000 psi.

For  a  given  maxirun allowable  stress  and  design

load  the  Baxinun  allowable  span  length  nay  be  deternined.

Maximun  Allot.Jable se
For  any  given  span  a  load-stress  curve  will

indicate  that  load  causing  a  stress  of  18,000 psi  in  the

rest  severely  stregsed  nenber  of  the  speciren.    Figs.  8,

9,  10,  pp.18.  19,   and  20.     Stress  values  iDdicat®d  by
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gage  21  located  on  I-bean  5  dlr®otly  under  one  of  the

tires  were  used  to  plot  these  curves.    As  the  span

lengtb  ls  iacreased  this  Stress  will result from lower
applied  loads.

FrozB  these  results  a  corzpo8ite  curve,  Fts.11,  p.

22,   caz}  be  coDstructed  snowing  the  load  required  at  afly

91vezi  span  to  cause  a  ±a=±Eun stress  of  18,000  pst  ln
the  [nenber8.    FTon  thl8  curve  the  Span  length  correspond-

lag  to  a  15,600-po`md  load  oap  be  obtained.    It  1.

apparent  that  a  epan  of  4  fee.t  2  inoh®&  i8  peml88lbl..

rteureg  12,  13,  14,  pp.  23,  24,  end  25,  &hor a

81IBllar  .®t  of  o`rr..  for  the  ocndltlon.  wh®zi  the  tir®8

ar.  tr&ns"r.a  to  the  5-1noh  I-bee[Bs.    With  thLB  type

or  loading  a  5-1noh  I-b.aLib le  not  the  iBoet  aeTere|r

stressed  ]Bember.     Gage  50  located  as  close  ag  possible

to  the  o®nter  of  a  orosgbar  directly  under  one  of  the

tires  lndlc&tes  stress  considerably  ln e=oess  of  that

e=istlng  in  tbe  I-beams  iDdicated  by  gage  20.    Figure  15,

p.  26,   indicates  tbat  a  span  of  4  feet  0.2  iflch  `.i.ill

stress  the  I-beam  to  18,000  psi  but  a  mucb  shorter  span

would  be  required  for  the  crossbar.    thfortunately  tbere

are  lnsufflclent  data  to  determine  the  allowable  span  lf

the  stress  ln  tbe  crossbar  ls  not  to  exceed  18,000  psi.
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Hf®otlTe  D18trlbutlon

the  str®gs  oross  s®otion  ourve8,  Hg8.  16,  17,  18,

pp,  28,  29,  and  30,  Show tbe  8tresg  in  eacb  I-bean for  an7

given  load.    Since  gtresg  ls proportional  to  lcod,  these
ourvt}s  iadlcate  the  manDer  lD thicb  tbe  applied  loads  are

ehaLred  aznozLg  the   I-beGLqp.

For  design  ptppoBe8  1t  1g  ocmvenlent  to  aefer  to

on eff®otlve  load  dletrlbutlon.   The  .ff®otlve  load  dlgtrl-
butlon vaa  d®temlncd  at  d®glgr load by dltidlng the  4tuL

of  th.  etre.ae8 br the  everag?  Of  the  t*o _Ea_ri_?ale a€=®3se..
Br &veraglng th.  tro ae=1imn .tr.a.a.  eny &Iymetrr due
to  .oo®ntrlo  loading Toud  b.  .11BlzL&t®d.

m®  Taluee  of  cffeotlve  lced dlBtrlbutlon  at  d®filgr
load  f or  the  thJ-e  dlf ferent  Bpan4  are  8hom below:

TARE  11

RIfeotiT®  Dlstrlbutlon
(5-1noh  I-beaLzns  plus

Spec-    -  _ _-  _

3,6n

4,On

4'6„

arallel  bars )
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It  will  alBo b.  noted  tbat  th.  €ffeotlTe  load
dl8trlbutlon  lncreage8  with  the  Span  length.

The  AASHO  Standard  Speolf loatlons  for  Highway

Bridges,  fiftb  editioa,1949,  see.  3.35   (a),   states:
"A wheel  loed  sball  be  dlstrlbut®d

norml  to  the  qain  bare,  arrcr  a vldth of  W
plus  twice  the  dlgtanco  Center  to  Center  of
the  aain barf),  these  V .quals  i  lnoh per
ton of velght  of  loaded  truc±."

I-Beam-Lok noorlng br  th®8®  apeolfloatlons  Should

•n&tp€  th.  FRO  load  {plng  30 p®roent  for  Ldpaot)  in  *4

inch®e,
-mt~` itae.I  ®roa.  ..otlon  ®qmi  lndl®at~6-th&t--`the -

vldth of the  sp.oll]en tped ln ¢hle  t®et did not`.riaut
the dl£trlbutloB of th.  a..1gp lord./71£: :Sf|-t-1;a of
one  inore  B®otlon vould poe.1blp have  .naust®d  thlg  load.

To  coapar®  the  str®8s  aorose  €h®  flooring  I or  the

tiro  dethode  of  loading,  8tre8e  oroge  8eotlon  ourve4  ham

been  draun  for  each  span  at  the  design  load.    Figs.  19,

20,   21,  pp.  32,  33.  and  34.     It  should  be  pointed  out

tbat  these  curves  my  be  coppered  on  a  stress  basis.

They  are  not  comparable  ofl  a  load  baLsis.     'i'then  tbe

wheels  are  transverse  the  dual  tires will  give  the
effect  of  two  point  loading  and  tberefore  lower  stress

than  would  exist  bad  tbe  8amB  load  beofl  applied  centrally.

Tbe  Sum  of  the  stresses  across  the  flooring  with  tbe

wheels  transverse  are  theref ore  lower  than  those  f or
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the  wheelB placed  parallel.  although  the  total  load  18

the  Bane  ln  both  cases.

The  zBa=1mun allowable  span  for  I-Bean-I,ck  flooring,

witb  the  H20  load   (plus  30 peroeat  for  lxpaot)  and  unit

Stress  of  18.000  pgl,   18  4  feet  2  1nche8  when  the  5-1noh

I-boaBs  are  parallel  to  the  dlreotlon  of  trafflo.    When
the  5-inch  I-beaJBB  are  tranever.®  to  the  dlreotlcn  of
traffic,  th. na=1nun Qllotfabl®  flpazi  length ls 4 f®ct
0.`02  inch,  hovever,  the  oroa.bar.  ghotnd  to  .trengthen®d.

ERE  EEE]

PST ro msBtBIIOH

me  fao€or of  .efttr 1. urually ba.ed  qpon th.
allowhl.  `zELlt  .tree.  and  the nlnlnun }1®1d point  of  the
[Baterlal.    With  a  unit  8tr®a8  of  18,000  p€1  and  a mlnl-

nun rleld  point  of  33,000 pst.  for  tbe  ASH Type A-7

Bteel  used  ln  the  oonstructlon  of  I-Bean-Lok flooring,

a  factor  of  Safety  `of  i.83  is  iadicated.

The  actual  factor  of  Safety  sh.ould  t>e  based  on

the  actual  load  to  cause  failure  and  the  desigfl  load.

To  determine  this  factor  of  safety,  using  a

specific  Span  lez}gtb,  was  the  object  of  this  test.

Tbe  flooring was  set  up  ag  a  continuous  beam

with  thr®o  spans  over  four  supports.    Fig.  3,  p.12.

A  fpan  length  of  4  feet  was  chosen  instead  of
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the  [BallmiB allcmable  .pan  of  4  f®®t  2  1nohe8  d®termlned

ln  Test  11.     Ibis  `vgs  also  tb8  span  recoanerLded  by  the

Jnantifacturor.

The  flooring  was  welded  to  tie  6-iBch  12.5  pound

I-bean stringers  aocordlng  to  the nanufacturer's  9peci-

floations.    The  8trlngers  sere  in  turn welded  to  the  10-

1noh  25.4-po`ind  gtpportlzLg  I-beaae  vhloh  nero  spaood  20

1nobes  oeater  to  oeater.

It  waz!  a.cea&ary ln thl8  te.t  to aeplaoc  the  duel
tires  with  3ozBe  other  iBeazLe  of  loodlng vhloh Would  dapll-

oate  the  etr... dlBtrlbutlan of th.  deal tlz-..
To  obtain  the  .1z.  azld  .hap®  of  th.  bloclp,  1IBr

pre881on8 nre  mfide  of  the  dual  tlr..  &t  a..1gn load.
rig.  22,  p.  ?7.    The.e  lzEppelelca! nae  .llrtytloal  in
thape,  with  a  major  aI18  of  13.75  incbes  and  minor  axis

oi  7.75  1noheg.    give  vooden  blocks,  21noh®8  thlok,  vere

Bubgtltubed  for  the  dual  tlreB.    To  oodpenaatc  for  the

exti`a  ijidth  of  the  tire  casing  placed  between  the  blocks

and  the  floorint;  a  stl.ip  i  inch  wide  vras  trilaned  from

al'c>und  tlie   edges.

To  further  sir.ulate  tbe  uniform pressure  of  tbe

pneumatic  tires,  a  piece  of  tire  casing  was  placed,
tread  doun.  beneath  tbe  blocks.    Tests  were  made  to

verify  that  tbe  load  distributioD  of  the  blocks  was  tbe

saLne  as  the  dual  tires.    Fig.  23,  p.  38.    h  this  test
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Fig.  22

Dual  Tire  mreB81ona
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gage  19  irae  a£4uned  to  to  d®f®otlve  81no®  the  zero  read-

lag wag  greater  than  trsual  and  a tory  high  8tre88  tiras

indloated.    The  8ymetrp of  the rc[naining gages  justl-

fled  this  asguxptlon.

The  loading  e®t-xp  oon818ted  of  a  10  z 12  1ncb

tlhber  2  feet  lozig  between tbe  bead  of  tbe  testing

IBachlne,  the  vood®n  blook8  and  tire  caelngs.    Figs.  24,

25,  pp.  40  and  41.

Z»fl®otlon reedlng. nz* not dad.  La thle te.t
beoauBe  of  the  l&o±  of rteitr ln th.  .vppor€l.

Strain reedlziga vez. tabs tlth gage  2i,  }ae&t.a
op I-b.all 5  end  tDd.I  oB.  of  the  blo®ke.

in. load n.  appll.a to the a.eElng ln ineaefbnta
of  2,COO pond.  tDtn  a  load  af  50.COO pound.  *aa  roaehed

There  gngc  21  fall®d.    Ioading  oontlnu®d  to  Ilo,500

potmds  a][)A  the  10  I 12  1n®h tldb®r I.pl.oed Tlth I our  4-
1poh  7.7-pound  I-b®aLDs.    Fig.  26,  p.  42.    "e  loa'd  was

increased  to  136,500  pounds.    At  this point  the  deform-

tlon  of  the  f loorinf,  allowed  tbe  4-inch  I-beans  of  the

loading  device  to  bear  on  the  specimen.

Tbe  flooring  was  emmined  for  ruptures  and  noDe

wiBre  found.     All  T\relds  mere  lntaot.

The  deflection  of  the  center  5-incb  I-beams  rela-

tive  to  the  outside   5-inch  I-beams  was  measures..     Tbe

values  are  givea  ia  Table  Ill:
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rts.  24
GeBerch  Vlev  of  the
T®et  to  uestructicm
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us Ill
5-inoh
I-bean

2

3

4

5

6

Pfl®Otion
nobel
i.28
2,58

2.66

2.56

i,20

m® load .train oum plot€.a for thl] te8t lndl-
®&t..  th. .lu€le l&]LLt ei t]. `4.e±]ag n. so&®hed &t  .
load of 34,000 pomdl.   rig. 27i ;.  L+.

" factor of .ct.€r a...4 ca a a..10 load of
15,600 potD® 1.  th.I.fob  2+8.
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CONCLUSIONS

r]ron the  result.  of  the  te8t8  the  following  con-

clusions  have  been  drarm:

(I)    The  Mo[nent  of  Inertia  for  I-Beam-Lok  Floor-

ing was  4.9|  iDcbes4.

(2)    "o  a\]pple]nBntarr  b&r8  increase  the  Houent

of  nertla  of  the  flooring  35  to  50 p®ro®nt  over  and

above  what  lt  wotlld  b.  for  the  5-1noh  I-b®ans  alone,

thlg  inor®as®  being  greater  the  hlgh®r  the  load.

{3)    The  m==;inq]B allonFable  apaa vlth  the  H20

load  (plui)  30 pero.nt  for  1[pact)  ne  fo`md  to  be  4 feet
2  inohe. then the  tim.  are  parallel to  the  5-inch
I-beeLZBs.    With  the  tlreB  ln  a  tran8TerBe  dlrectlon  a

apan  of  4  feet  0.20  inches  .ould not  over.tr®88  the

5-inch  I-b®aLqLs  but  th.  tran8v®ra€  bars  would  be  stress-

ed  to  approxint®ly  21,600  pal.    The  transverse  bars

should  b®  strengtbenod  wheB  tie  flooring  ls  to  be  used

transverse  to  the  directiofl  of  traffic.

(4)     For  tbe  reco.rmended  Sp&fl  of  4  feet  the

effective  load  distribution  was  found  to  be  4.15

repeating  Sections   (one  5-inch  I-beam plus  two  parallel

bars).     This  i8  lower  than  the  4.75  value  which  would  be

obtained  using  the  A.ASHO  specifications.    The  value  is

8onewhat  lower  because  of  the  smll  width  of  the
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ep®cfron  te8ted.

(5)    Tbe  effectlvo  load  distribution  is  dependeflt

upon  Span  leflgth,   ±]ioreasiag witb  longer  spans.

(6)    The  factor  of  safety  shown  in  the  test,   using

a  Continuous  apan  with  thr®®  4-foot  Bpan8,  and  the  load

applied  parauel  to  the  5-incb  I-beans,  was  2.18  based

on  the  apparent  yleldLng  of  the  speol]nBn.    A further

increase  of  8.75  tlneg  the  d®Blgr  load  Caused  no  veld

fa]|ureg  and  only  8®ver.  deforaatlon  ln the  flooring.
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BmloGRiT>H

Anerloaa  associatioD  of  State  highwa`y  offlclal8.
Standard  specifications  for  blghway  bl.idges.
Fifth  edl€ion.     W€Lshlngton,  D.C.,  the  soolety,
1949.     284p.

Thlted§::::i:::®±9:=?P°:8t7p+:n'{i:8¥:g;±t¥:3t=}any).
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4r-8e
Stmin

Stwh

0.000EN

a.ooCirag?

0.cO2398

0.OcO2un

|S___=

ZOO

RE
EE]in
lto
•.

2191,,B

rES,  I

Run1

Defl®ctlcm

D®fledca

0.285
0.271
0.261
0.255
0.263
OJ266
0.27h
57m

a,gr
)o,_ _ _ _i __ _ _ I _

AT,
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Average
Stmin

0.0003ue

Oun3u

o.ooob55

0.Ocoh6|

AS
i___

Stain

"1
hal

D.fLectlon

Deflutlon

0.532
0.Su
OJ+99
0.sO7
0.fl7
0.sO7
a.5175HAt=
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Stttin
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a.ooon98
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113
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Strfu
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a.526
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0.526
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"111
Test to Destruction

ap&n 4.  - 0'   Stnin lElcroinche. Per nch

train
12'ee

u'cro
16'000

18'000

20,cO

22'000

2h,OOO

26,000

28.000

30,OcO

¥A-'ffJJ

3h'OcO

36,OcO

38,000

ho,OcO

Le,OOO

u'OcO
L6,OcO

h8,OcO

50,OcO

tog

ae
6sO

695

7?a

eso

30

I,COO

I,080

i,|sO

1,2ac

1,3ro

1'to
i,520

1,670

1,8to
2,150

2,650

3,220

3,9cO

50,OcO

52'000

5h,OcO

56.000

58,ap
cO,OOO

a''OOO

70,000

85,cO

90,000

95,cO

99,OcO

99,goo

i,2ro

1,250

1,310

|JcO
1,5cO

i,6cO

I,8cO

2,OsO

2peo

2'hco

2,810

3,hso

3,560
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The  I ollowlng  I ormula mf  used with  the  Baldwln-

Southvark SB-4 Strain  ndlcator  in Test  I to  oonTert  the

nicroneter readings  of  the  indicator  to  Strain:
strain  =  (A s){E)

AS  =  change  ln nlcrouoter a.aalngg

E  =  Brldg®  Sen81tiTlty  Factor  =  1.688  I |o-4
oag.  rcotor                                  . nEIE


