
Rehabilitation  of Queensboro  Bridge,  New York  City,  N.Y.

Tenth  Street  Bridge,  Pittsburgh,  PA,  3"  Full  Depth  Grid  Installed  1932

BRIDGE
GRID
FLOORING
SYSTEMS

Design and Specification Data According To The

Bridge Grid Flooring Manufacturers Association
231  South  Church  St.,  Mt.  Pleasant,  PA  15666

Behabilitation  of Pennsylvania Turnpike Allegheny Fiver Bridge

joTE:  The  information  contained  herein  has  been  prepared  in  accor-
dance with generally accepted engineering principles.  However,
the Bridge Grid Flooring Manufacturers Association is not respon-
sible for  any errors that  may  be contained  herein,  The  user of
the information provided herein should check the information sup-
plied and  make an  independent determination  as to its applica-
bility  to  any  particular  project  or  application.

©1988  Bridge  Grid  Flooring  Manufacturers  Association



The  Bridge  Grid  F[®©ring  Manufacturers  Association
The  Bridge  Grid  Flooring  Manufacturers Association  was  formed  to  promote  the  use  of  Concrete  Filled  Steel  Grid  Floor

Systems,  and  to provide the  bridge community with  engineering  information  pertaining to them.  This catalog  is  intended  to
provide  that  information.

Bridge  Grid  Flooring  Systems
Concrete  Filled  Steel  Grid  Bridge  Floors  and  Exodermic  Systems  are the  most sophisticated  type  of reinforced  concrete

decks. Offering composite action,  light weight with  low cost and durability .  .  . many bridge engineers regard them as the best
answer  to  deck  rehabilitation.

Description
Bridge  Grid  Flooring  Systems  is  a  method  of producing  a  reinforced  concrete deck,  utilizing  interlockihg  steel  grid  mem-

bers. This configuration yields a strong, lightweight floor with a wide range of design choices,  By altering the spacing between
steel members of the grid and the location of the concrete, a bridge designer can choose a system which most economically
matches  design  parameters  of a  particular  bridge.  The three  primary categories  of grid  systems  are  described  below.

Full  Depth  Concrete  Grid  Floors
ln this configuration, the entire profile of the Grid System

is filled with concrete by the placement of a concrete-retaining
pan at the bottom of the system. Full Depth Grids are availa-
ble in 4-1/4'' and 5'' depths, weigh between 60-80# psf, with
span  capabilities  up  to  16'-0'',  (Depth  and  weight  do  not
include  wearing  surface,)

Full-Depth Concrete-Grid Floor

Exodermic  Bridge  Deck Systems
Exodermic is a patented* design concept that combines steel
grid and  reinforced concrete in a unique way; the concrete
slab is placed on top of, and  made composite with,  a Steel
Grid.  This  maximizes the  use  of the  compressive  strength
of concrete and the tensile strength of steel. Horizontal shear
transfer is developed through the partial embedment in the
concrete of one of the steel grid components,  in addition to
vertical studs which extend from the grid into the slab. Over-
all thickness of the system (grid plus concrete) ranges from
7" to 9''; weights range between 50 and 70# pst, with span
capabilities  to  17'-0''  and  beyond.

*Members  of  BGFMA  are  licensed  manufacturers  of  Exodermic
Bridge  Decks.
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Half  Depth  Concrete  Gr-id  FI®®r.s
This  category  of  Grids  is  available  only  in  5"  depth  (not

including  wearing  surface).  Only  the  top  half  of  the  floor
(2-1/2'')  is  filled  with  concrete,  achieved  by  placement  of a
concrete retaining pan at mid point of the steel grid network.
These floors weigh between 45-51# pst, with span capabili-
ties  to  10,-6,,.

Half-Depth Concrete-Grid Floor

Exodermic Deck System

Quality Assurance
Members of the Bridge Grid Flooring Manufacturers Association manufactures its products in accordance with an approved

American Institute of Steel Construction (AISC) Quality Certification Program. This is considered part of the specification when
specifying  from  this  manual.



Design Criteria and Assumptions
• AASHTO  1985 Interim
• Transformed Area
•f'c=4000  Psi                         n=8

j    :A338torA572gd5o,             I;=       :;{§:

• Co`ntinuity 0.8 positive and  negative dead
and  live  load

®  Impact 300/o

(3.27.2.2)

(10.38.1.3)

(10.32.1 )

(3.24.3.1 )

(3.8.2.i )
• Concrete weight  = 144  Ib./cu.ft,

• Steel weight-490 Ib./cu.ft.
•  Live load  composite positive and  negative moment.
•  Dead  load steel alone positive and  negative moment.
• Wearing surface considered  in design examples only.

• Span  Length -S equals distance beween edges
of stringer flanges plus 1/2 flange width

• Transverse Distribution  -full  depth

.LongYtLULd:n(¥t)ri:ution-fulldepth
MLL = 900S

(3.24.1.2.b)

(3.24.3.1 )

(3.24.3.2)
• Transverse and  Longitudinal  Distribution

- half depth

E = 4 ft.
MLL=  ±¥ XLE= 1000S                      (3.24.3.2)

• Spans shown = Clear Span + 1/2 Flange
(Assuming  Flange   =   12'')

Design  Examples -  Full and  HalflDepth Systems
As an example, let us design a 41/4 '' full depth floor,  using

A36 steel for the case of traffic transverse to the main mem-
bers. Stringer spacing is 7'-6''  cc, with a flange width of 12''
and  a  13/4''  overlay for  a wearing  surface.

The  design  span  length  is  S   =   (7.50  -  0.50)   =   7.00  ft.
Select a 41/4 "  Full Depth Floor with a 6'' spacing of main rein-
forcement,  which  has an  allowable design  span  of 7.48 ft.,
and  n  -  8.

The net section  properties in  (in)3 per ft.  are:
Top steel = 2.924                 Bot steel = 3.348

The composite section  properties  in  (in)3 per ft.
with  n = 8 are:

Positive   :    St  =  50.275(conc)    Sb=     3.568(st)
Negative:     St  =     3.055(st)        Sb=   50.095(conc)

The theoretical dead load weight of concrete and steel is
61.8#  psf  plus  a  13/4''  overlay wearing  surface   =  21#  psf.

The grid floor is continuous over three or more supports,
so the design moments are calculated using a continuity fac-
tor  of 0.8.  An  impact  factor  of 0.3  is  used.  Thus,

MLL+I =  (7.00+2)16xl.3xO.8        =    4.680k-ft./ft.
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MDL       =  (0.062x7.002/8)0.8

MWS      =  (0.02l  x7.002/8)0.8

The stresses are calculated as follows:
Positive:

steel    ;#s+,

concrete    {#s+I

Negative:
steel    ;#s+,

Concrete:

4.680 x  12/3.568
0.304 x  12/3.348
0.103 x  12/3.568

fst

4.680 x  12/50.275
0.103 x  12/50.275

fconc

4.680 x  12/3.055
0.304 x  12/2.924
0.103 x  12/3.055

fst

4.680 x  12/50.095
0.103 x  12/50.095

fconc

0.304  k-ft./ft.

0.103  k-ft./ft.

15.740
1.090
0.346

17.176  ksi

1.117

0.025
1.142  ksi

18.383
1.248
0.405

20.036  ksi

1.121

0.025
1.146  ksi

All  stresses  meet  the  allowable  limits  of  1.600  ksi  for
concrete and 20 ksi for A36 steel. The design is therefore
satisfactory.

As a second example,  let us design a 5''  Half Depth grid
floor,  using  A36 steel  for the  traffic  either  parallel  or trans-
verse to the main members.  Beam spacing is 7'0''cc with a
flange width of 12" and a 13/4" overlay for a wearing surface.

The  design  span  length  is  S   =   (7.00  -  0.50)   =   6.50  ft.
Select a 5''  Half Depth grid, with a 6"  spacing of main  rein-
forcement and  one  supplementary bearing  bar,  which  has
an  allowable  design  span  of  7.59  ft.  and  use  n   =  8.

The  net section  properties  in  (in)3  per ft.  are:

Top  Steel   =  4.678  (Neg.)   Bot  Steel   =  4.795  (Pos.)
The composite section  properties  in  (in)3  per ft.
with  n = 8 are:

Positive   :    St  =   74.383(conc)         Sb=      5.182(st)
Negative:     St  =     4.678(stonly)     Sb=     5.280(st)

The theoretical dead  load weight of concrete and steel is
48.6#  psf  plus  a  113/i6''  wearing  surface   =   21#  psf.

The grid floor is continuous over three or more Supports,
so the design moments are calculated using a continuity fac-
tor  of  0.8.  An  impact  factor  of 0.3  is  used.  Thus,

MLL+I   =  (l.000X6.5)  l.3xO.8            =    6.760k-ft./ft.
MDL       =  (0.049X6.52/8)  0.8                =    0.207k-ft./ft.

Mws      =  (0.02l  x6.52/8)  0.8                =   0.089k-ft./ft.

The stresses are calculated as follows:
Positive:

Steel:     ill+I  =  6.760x  12/5.182

:RLs

:hLs+,
Concrete:

=  0.207 x  12/4.795
=  0.089 x  12/5.182

fst
=  6.760 x  12/74.383
=  0.089 x  12/74.383

fconc

Negative:
Steel:     fLL+I  =  6.760 x  12/4.678
tTopj     {RLs   =  8:383X  ]2)£:878

fst

Steel:     fLL+I  =  6.760 x  12/5.280
(BOTTOM)    fDL       =0.207xl2/5.28

fws   =  0.089 x 12/5.280
fst

15.654
0.518
0.206

16.378  ksi

1.091
0.014
1.105  ksi

17.341
0.531
0.228

18.loo  ksi

15.364
0.470
0.202

16.036  ksi

All  stresses  meet  the  allowable  limits  of  1.600  ksi  for
concrete and 20 ksi for A36 steel. The design is therefore
satisfactory.

NOTE:  FUPTHEP PEDUCTION OF DEAD LOAD CAN BE ACHIEVED THPOUGH THE USE OF LIGHTWEIGHT CONCPETE.

Bridge Grid Flooring Systems 3



Design  Examples - Exodermic Deck Systems
The  design  criteria and  assumptions show on  page  3 of this catalog  apply to the following  design  examples,  except that

allowable grid  material stresses shall be reduced  by 200/o.  Computation of section properties of Exodermic Bridge Deck was
made on an IBMIPC using software developed by the Exodermic Bridge Deck Institute,  P.O.  Box 374, Westwood, New Jersey
07675, and is available from them. This computer program produces all of the physical property data for exodermic deck instal-
lations,  including  the  data when  the  deck  is  composite  with  bridge  floor system  members.

Example  #1
As  an  example,  let  us  design  an  Exodermic  Deck  using

the  5-3/16''   deep  I-Beam  weighing  6.09#/sf,  A588  steel,
spaced  8''  center to center,  with  a 4"  thick reinforced  con-
crete slab composite with the grid. F3einforcement of the slab
is #5 and #3 rebar, spaced 4" on center,  both ways; 4000#
concrete.  Stringer spacing  is  16'-0''.  Deck weight  is  65#/sf
(53#  lightweight).

MLL+, -(ng)

MDL (Qnl)

16   x   1.3   x   0.8   =   9.1K-Ft./Ft.

x   0.8   =      1.56
Total   =   10.66  K-Ft./Ft.

Positive  Bending:

fc.  top  of  concrete   =   10.66X 12   =   822  psi
155.68

ft.  bott.  of  main  grid  bar   =   10.66X 12   =   11,9oo  psi
10.75

Negative  Bending:

ft.  top  reinf.  bar   =   10.66X12   =   15,581   psi
8.21

fc.  bott.  of  main  grid  bar   =   10.66X 12   =   18,432  psi
6.94

Design  Options
Exodermic bridge deck may be made using any steel grid

and    any    configuration    of    reinforced    concrete    upper
component.

The reinforced concrete component may be left exposed
as the traffic surface, or it may be overlaid with any material
compatible with concrete. Main bearing bars (I-beams) regu-
larly   available   are   41/4"   (5.0#/ft.)   and   5346"   (5.58#   and
6.09#/ft.) Spacings are standard for 6" , 8'' ,10'' and 12'' cen-
ter to  center.

Distribution bars are slotted half depth to permit assembly
of the  grid.  Tertiary bars  are  not slotted.

Bar reinforcement is entirely at the design engineer's option
except that all reinforcement should be fusion bonded epoxy
coated.  The  upper  layer of  reinforcement  is  most effective
in  negative  moment areas of the deck.

Concrete selection is also at the design engineer's option.
The use of very low water/cement ratio mix design using 3/8''
maximum  size coarse  aggregate  is  recommended.

Suggested Specifications
Bridge flooring shall be of Exodermic composite concrete

un filled  grid type as manufactured  by a licensed  producer.
Design:  Current AASHTO  design  specifications  shall  be

adhered to (and current specifications for concrete filled grid
shall apply), except that the Working Stress Method only shall
be used and reduction of allowable grid material stresses by
200/o  is  recommended.

The reinforced concrete slab shall be at least 23/4" thick,
reinforced with #3 bars @ 6'' E.W., minimum, and shall have
3/8''  maximum  size coarse aggregate.
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Example #2
As  a  second  example,  let  us  design  an  Exodermic

Deck  using  a  4-1/4''  I-Beam  weighing  5.0#/sf,  A36  steel,
spaced  10''  on  center,  with  a  3''  concrete slab,  compos-
ite  with  the  grid.  F3einforcemeht  of  the  slab  is  #3  and  #2
rebar,  spaced  4"  on  center,  both  ways;  4000# concrete.
Stringer  spacing  is  8'-0''.  Deck  weight  is  49#/sf  (40#
lightweight).

"LL+, -(Z#)16   x   1.3   x   0.8   =   4.94  K-Ft./Ft.

"DL - (Q¥) x  0.8  =     ,28
Total  =E K-Ft./Ft.

Positive  Bending:

fc.  top  of  concrete   =   5.22X 12   =   727  psi
86.12

ft.  bott.  of  main  grid  bar   =  S2:£±  =   12,046  psi
5.20

Negative  Bending:

ft,  top  reinf.  bar  =  §2£4  =   16,615  psi
3.77

fc.  bott.  of  main  grid  bar   =  a2=£±   =   19,156  psi
3.27

The concrete slab shall  not embed  more than  1/8"  of the
top  of the  main  bars or distribution  bars.

Vertical studs spaced at least one per square foot shall be
fillet welded to the tertiary bars midway between the grid dis-
tribution bars. These studs shall be #4 bars and shall extend
from the bottom of the tertiary bars to 1 "  below the top sur-
face of the concrete.

Headed studs shall  be attached to the structural framing
supporting the Exodermic Deck after placement of the deck
modules and shall be spaced to assure full horizontal shear
transfer  between  the  Exodermic  Bridge  Deck  (including  a
future wearing  surface)  and  the  structural  framing.

Fabrication: Specifications currently in force as published
by AASHTO, AISC, ASTM, and AWS shall apply as selected
by the  engineer.

All embedded concrete reinforcing steel shall be cleaned
to white metal and epoxy coated as specified by the engineer.

Material: The grid material, grid configuration and proper-
ties,  shear connectors,  reinforcing  steel,  concrete top sur-
face treatment or material, and joint details shall be as shown
on  the  drawings  (as  selected   by  the  engineer),   and  as
described  above.

Installation: Field welded studs installed after module place-
ment which have ceramic ferrules shall have all such ferrules
shattered before placement of grout to assure full horizontal
shear transfer without displacement.

Grout  Material:  Shall  be  as  specified  by engineer.



4H/ffl 'ff    FELflELELRE   BEEBTEH]   ©©EN[©EBETE

N=8

SECTIONAL  PROPERTIES  (in3/ft) CONTlSPANINUOUSNFEET
APPROX.WEIGHT

STEEL  ONLY COMPOSITE  SECTIONMain  BarSpacing FOR  HS20  LOADING

TOPSTEEL BOTTOMSTEEL POSITIVE NEGATIVE TRANSVERSE PARALLEL STEELONLY*#psf STEEL  &CONCRETE#psf

Sc Sst Sc Sst A36 A588 A36 A588

N=841/4'' I@6,, 50 275 3+§68 50 095 3.Q55 748 io.Q5 5.58 7.15 S1.8

2924 3.348 153

N=841/4'' I@8,, 42 820 2.7i9 42145 2.322 545 i:;::Sf} 435 5.71 60.0

2193 2.511 128

*Weights  shown  are  for  11/4 x 3/16  cross  bar  spaced  4''o.c.  For  11/2 x 1/4  cross  bar  spaced  8''o.c.,  deduct  .48#/SF.

.`\`::I.   u .  S"+ Sea.a EL EL.,`    a:„.S g;,;`. S`¥.  a,a fr§    £ €:a €ftyrd €:; g3 E F E

ZERO SUPPLEMENTARY BARS

N=8

SECTIONAL  PROPERTIES  (in3/ft) CONTlSPANINUOUSNFEET APPROX.WEIGHT

STEEL  ONLY COMPOSITE  SECTIONMain  Bar FOR  HS20  LOADING

Spacing
TOPSTEEL BOTTOMSTEEL POSITIVE NEGATIVE TRANSVERSE PARALLEL STEELONLY*#psf STEEL  &CONCRETE#psf

Sc Sst Sc Sst A36 A588 A36 A588

N=85,,I@6,, 64 936 5.0$1 60 370 2 ® 705 9.70 534 7.01 75,a

2.761 4.319 182

N=85''1@8,, 56 379 a.8§8 50 525 2 236 514 7.28 4.18
#§.48

?all

2071 3.239 156

N=85''1@10 ,, 50 729 3. i 54 44 280 * .182 394 5.¥3 347 4.53 ?2.8

1657 2.$92 140
{<^X

*Weights  shown  are for 2x3/16  cross  bar  spaced  4''o.c.  For  2xl/4 cross  bar  spaced  8''o.c.,  deduct  1.28#psf.                                                                        5



5"  FULL DEPTH  CONCRETE

ONE SUPPLEMENTARY BAR

ii
13/4"  Concrete  Overpour|

N=8
SECTIONAL  PROPERTIES  (in3/ft) CONTINSPANI UOUSNFEET APPROX.WEIGHT

STEEL  ONLY COMPOSITE  SECTIONMain  BarSpacing FOR  HS20  LOADING

TOPSTEEL BOTTOMSTEEL POSITIVE NEGATIVE TRANSVERSE PARALLEL STEELONLY*#psf STEEL  &CONCRETE#psf

Sc Sst Sc Sst A36 A588 A36 A588

N=85''1@6,, 74.383 5.t82 74.579 419¥6 12.09 .as 859
>!S.!3>

`   <  ?S.5`

4678 4.795 203

N=85''1@8,, 63.058 31957 63.071 3.*§Sj 924 .ass 6.72 <  8.gas^< Ear.as

3508 3.59S
iV,V>

{

> 172

)><

N=85''1@10 ,, 55.808
>312!a

55 714 3.SS§     ` 740*

a*^#esx  <

5.56 *.3®        `¢
\

yv:XFS.S       >    <   ^i:•AV.`.tti:.-.:`',..`...`..!Sti+x.

2807 ffi.ffigr" v^z

<x

153 >>>+`\

*Weights  shown  are for 2 x 3/16  cross  bar spaced  4''o.c.  For  2 x 1/4 cross  bar  spaced  8''o.c.,  deduct  1.28#psf.

5"  FULL DEPTH  CONCRETE

TWO SUPPLEMENTARY  BARS

N=8Main  Bar

SECTIONAL  PROPERTIES  (in3/ft) CONTINUOUSSPANINFEETFOF}HS20LOADING
APPROX.WEIGHT

STEEL  ONLY COMPOSITE  SECTION

Spacing
TOPSTEEL BOTTOMSTEEL POSITIVE NEGATIVE TRANSVERSE PARALLEL STEELONLY*#psf STEEL  &CONCRETE#psf

Sc Sst Sc Sst A36 A588 A36 A588

N=85,'1@6,,
¢

83.556 5.295 83 448 © xRE¥rs 1282 ifi.#S    ` 908
xx<x#{###ae<

6480 5.Q§S
\   X

a 224

N=85,,I@8,, 69.560 a,08* 71108 § g® 983 !3.18 710
>9.gas>

`S

4860 ®                     >

>

Z 188
*..+*.I..I..+i:.I..I..If:.i..i.I..=.:..i<A#yx                  ¢*/#"a+ae¥>€

N=85"I@10 ,,

i<<^*<+>

60 760
Xx>><S`#§S,<<

63 .1 80 d «REENas 7.89

Z:...\!a+¥§\i,

587
t`T¥.Ses/< ,

ar•8

3889
<<<,`v'#*.#3#<Ax¢^.<x¢x

v^t<*+<vv>}x^

^+*z<

<<Z                                                 *i                Z x±\I-xx

166
<#i;,:%,;.::.,,::;,I,:;.,::,,;tt.,,::;.:;`:i*>±><v-^xv*>

6    *weights  shown  are  for 2x3/t6 cross  bar  spaced  4''o.c.  For  2xJ/4 Cross  bar Spaced  8''O-C.,  deduct  l.28#Psf.     Bridge Grid F|ooring Systems



5"  HALF DEPTH  CONCRETE

ONE  SUPPLEMENTARY BAR

N=8
SECTIONAL  PROPERTIES  (in3/ft) CONTINSPANINUOUSFEET APPROX.WEIGHT

STEEL  ONLY COMPOSITE SECTIONMain  BarSpacing FOR  HS20  LOADING

TOPSTEEL BOTTOMSTEEL POSITIVE NEGATIVE TRANSVERSE  OF]  PARALLEL STEELONLY#psf STEEL  &CONCRETE#psf

Sc Sst Stop Sbot A36 A588

N=85"I@6,,
**<>*.`...i.I'.='.I'.I';Si*.=..IS'.?'''..`.I'.I'.I`.l`.I'.='.I`-*x<^*^><<

74 383
<S¥<5IiS¥^`' A

§+SSS* 759 §.eras

¢<t<`#g.#vvv¢

4678

i¢V¢»,<,i*IY¥#§^> <\ <+                                                                        X<

4678 205

N=85,,I@8,,
`

63 058
¢a.S§S`

3.9SS 582 SS H     tB        \S

3508 3t*es   A
>¢,

3508 175

N=85,,I@10 ,,

+i

55.808 a.S$8      \< 3.1$8 474 S.25 44.4

2.807 8.S8* 2807 < 156

5"  HALF  EBEPTH  e®NCE¥EHE

TWO  SUPPLEMENTARY BARS

N=8

SECTIONAL  PROPERTIES  (in3/ft) CONTlSPANINUOUSNFEET APPPOX.WEIGHT

STEEL  ONLY COMPOSITE  SECTIONMain  BarSpacing FOR  HS20  LOADING

TOPSTEEL BOTTOMSTEEL POSITIVE NEGATIVE TRANSVEF=SE  OF]  PARALLEL STEELONLY#psf STEEL  &CONCRETE#psf

Sc Sst Stop Sbot A36 A588

N=85,'1@6,,
X

83.556 5.296 5,61a 849 10+56 50.6

6480
`   a.SSS

¢
6480 226

N=85''1@8„
rz 69 590 *.$2S 4.£09 660 8.71 4*.5

4.860 3`*§S%X 4.860 190

N=85''1@10 ,,
Z               <<#

60 760 3.2§§` 3.3S* 543 ?.1? 45.5

3.889
<•, a , #34

X 3.889
>

168

\                                                        Zz,*.i:.1*XX
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Ex®E)EE¥RE]©  BRE[EB©E  EBE©RE  FTvpeE  EBE§[©NAFT]©N  §v§HERE

EBD 6.09/8/4/3.5

/fd i

71/4 ''  EXODERMIC

Frin    ff
I      `b4.      -,J,..-,,:D  + :  a -i)`L. , :   -a-``  : ::J  Nf:I-.  :  a ': I-                               ,       .I

11

'..Q •`=.    -.        '.      , •-       +       +        =         '..a`.

I

•'+a

TF#®:r'toky"eerRmof

Main  Bearin     Bar  (t      .)                                    Flo

Main  GridBarSpacing

EBD

COMPOSITE  SECTIONAL CONTINUOUSSPANINFEETFORHS20LOADING
APPROX.

PROPEFITIES  (in3/Ft) WEIGHT

POSITIVE NEGATIVE TF]ANSVEF]SE  OF]  PARALLEL

#/SF
Cone Steel Steel Steel

A36 A588Deck Type TOp Bottom  Grid Reinf. Bottom  Grid

41/4''  I@6,,
5.0161413 117.89 827 8.69 646 se exife-gr 15'-0 ©

41/4''  I@8,,
5.0181413 105.73 646 7,84 509 # &*-se 1 3 '-6 58

41/4''  I@10,,
5.01101413 97,02 532 7.33 422 9 © 1 0 '-6 50

141/4,,I@12,,
5.,01+21413 4.54 3.61

`.*ll:i..+.i.;..+.+.+.I

8'-6

All  Properties  shown  for  71/4"  Exodermic  based  on  3''  thick  slab  on  top  of 41/4''  grid,  #5  top,  #3  Bott.  reinf.

9%6"  EXODERMIC

Main  GridBarSpacing

EBD

COMPOSITE  SECTIONAL CONTINUOUSSPANINFEETFORHS20LOADING APPROX-
PROPERTIES  (in3/Ft) WEIGHT

POSITIVE NEGATIVE TRANSVERSE  OFZ  PARALLEL

#/SF
Conc Steel Steel Steel

A36, A588Deck Type TOp Bottom  Grid Reinf. Bottom  Grid

5  3/16''  I@6,,
6.09161414

'.`/.,.,-,...---

1 3 . 72 9.97 17'-0

I.i:.:.::::,:.,.              ::::..    :.::.:;,-::,:...,:,:;I:::;:;i;f:;::i,::I,:'..::i:`::::.i:.-`.",.`            ,,.:.::::   :.   ,i..::::

5  3/16''  I@8,,
6,09181414 10.72 7.47

•'.+.'--.+,`-.i+.is:.+.I..i:?..l.i`....i

17'-0

5  3/16''  I@10,,
6 . 09/ 1 0/4/4 8.85

•:..:,:A,:I;;:'`;.i:;:,,;.;`:''`i:,:;i;:.-;.,.,.;;;:i:;.;:::.i;;,i:i;;:....;i:,,i:;.ji.,.,:.::::;.::i;:i::,i:,,..::;;::::.;.,:;:i;:;,.;;::::;:

5.98

``;;:.,:: :`;::::;;::,:..::,,:. ::::;i;ii;!i;.,:.::.ii;.:;:;i,:;::ii:i.:;;;i:;::.`  :::::.;:::;::                 :.,,   ,,.....:.i::u„•',,i;:::::..I:,:::..:.i..,:::::::i,.......:„::;:..:::;.;,;,::.,::..,',:::::,::::.:,.•,;,,s.;:;,;,:,,:,::::::.::;:;:..:;:;ii:;!.,;:;i:;:;i:!::.I:;:i;::;;;i:,i:;';::i:i:;i:;i

14'-6

5  3/16''  I@12,,
6 . 09/ 1 2/4/4

I:.,."x'.,.:.,.,::.:.;.::.;::...::€i.:;,:a:::;::.i....a:;;:..u:;::::.i;:ii...:::,.:i;::;;;':i:::;::';i:':i:.:i:;:::;;::

7.56

`:          .`      ``        +,`.;`.       ``      `

4.98
+^i.I`..Il.?..i..:..i€..i..?..+.Izl..?:l-.I

1 2 '-0

All  Properties  shown  for  9%6"  Exodermic  based  on  4''  thick  slab  above  53/16"  grid,  #6  top,  #3  Bott.  reinf.

8                                                           NOTE:  Exodermic  Deck design  is  not  limited  to the  alternates shown  in  the  tables  above.



TYPICAL  JOINT  AND  CONNECTION  DETAILS

EXODEF=MIC  BRIDGE  DECK

Shcldecl    Area    to   be    fi//cd
ShcideJ  -Area   /a   be   i.i//ed

€C/`^fc)/CC"G„/           ,,`,`'Dt      °              `o

//I,n f,e/d
/     I                  TGxtiired    §urfoceIll

•A4                ..                                                                       _       __        .,A``.-'-.     ,4-                     `Q

1/

Main    8Garinci
8c)r

Dis/r.I bu/ion   Bclr

„€G„/"o„/r„)/`?>'   :.al`--A `.TT`      Jorf,.
#xp,;g,":::;a;%)   /    4``-`     '  I  A    €x  '„"e€/:/ed":;::Eel"`\'"\

st#                   Hi   a s,r,ngcr  pceE;a::i:r:C.¢cm:aer,nea'df,;no,g;i,vEobpnGo,XzyedTYPICALCONNECTIONtoSTPllNGER 6heor    ConnGcfors

JOINT  BETWEEN  MODULES

(Perpendicular to  MAIN  BEAPING  BAF}S)

End of Module          _    I_     a    Transverse consthiction Jt.
End  of  Module    I  I _i  TraJrsverseconstw=tonJt

Shaded Area to be fined after Modules                                  I                           2"  x  1/4. Teroary Bar  at 6" o.c.shaded Area to be filed after Modules                              i                              # 4 Vertical bar   4 3/4' La
are:4C:ra:tpr6=caTBe:taatn:„eolecvaton                  I  I             =<          =4ovne=±Bftar),4-3/4"bngPrecastConcrete•1,J,StyrofcrmBkrekingI...?--,.,;I.I.':„,.Iare placed at proper anonment and elevation                           Precast           (One  per square ft)

#4Barat6'o:c.,    #riS¥ji        ,/FieEr.S          ,

a                D                  b"-:`L-4,                                                  £€.-I.•.A.:b..P.b;'....-.i-.+I..r

i,
/,gN

g.arxa:'44..oD.:S.t.                    /Lab   '"      -.4    4<fro           §

Main  Bearing=Barat6"o.c.2"X1/4.Tertiary<Barat6"o.c.®3"

:=ido:.:_:/S4.atkng           i     3„  _I    3,    |ES|,.I:\./2.   I                      I          =Xa:/£,'oD:"

I               6¢             I               ;,\                      6,I-                  -I-               \J\'Xrstysfi'sop  a:6n,=c=Bar

6.            I               6.3'Str'P6,            I

TRANSVERSE  JOINT  DETAIL TRANSVERSE JOINT  DETAIL

POSITIVE  MOMENT  AREAS  OF  COMPOSITE  STRINGER NEGATIVE  MOMENT  AREAS  OF  COMPOSITE  STRINGER

prefabr,cated  parapet       ffl          T,epod1''111'''111i!i+i_i:i Top Flange of Floorbeam \

\    r                Cast-rmfaceconerete                i
\11

Li=n  -:. :h .       .       .       .       .     .  a   I:r  :-..i: .    I. .I

IEI---`.``-'
fRE   I-,-,i ,il. ii  i,. i!i -,I-3#,,:E,:g:a::teI,,-v-.---IBearingBar

Stud Shear Connectors
J"(typ. Stringer Connection)

i                                                          Tap Flange of stingers1 /2" Bearing plates

GENEF]AL  ARRANGEMENT  of  EXODERMIC  BRIDGE  DECK
TYPICAL  FASCIA  DETAIL

(when  Floorbeam  Flange  is above top  of Stringer  Flange.)

9



spEe]AL sEeT[®N EHBEAMs

1111-
1.3594„

SPECIAL SECTION -4t/4" I  BEAM
Total Weight: 5.0 #/ft.
I      =Valueof3.691   in.4
ST = Value  of  1.643  in.3
Sb = Value  of  1.842  in.3

Lin
1.125"

5" SPECIAL SECTION
Total  Weight:  5.58#/ft.

I      =Valueof  5.097in.4
ST = Value  of  1.693  in.3
Sb = Value  of  2.342  in.3

L=
1.035"

5" SPECIAL SECTION
Total Weight: 6.09 #/ft.

I       -5.108in.4    .
ST = 1.674  in.3
Sb=2.391   in.3

NOTE:  Properties  of  5"   Decks  are  based  on  5  3/16"   I-Beam  @ _5_.58#/ft.  (6.09#/ft.
I-Beam  is  similar  and  generally  considered  interchangeable  with  the  5.58#/ft.  sect.Ion).

FIOADWAY

in

PROFILE OPTIONS SYM.  AbT.I ca'as
CENTEt}  LINE  JOINT

r€EL#3TgEL

ca  cA^AELER OfrloN.
SEE  Az>TACENT DETAIL  Foe cENTEF}
SELICE   WITHOLJT   SUPPCX3T.

mEJ

r-ifa" c~ETE on

a                                      \  ~^LT ovERLitI     ---SLOPE___------------_t\

sufnacms(Tye)

Ill
hloTE:  TTRAusvERSE TRIM  flLTE

cl+T io MATCH  caowN
AS REOulREO.

SLofE  OPTION                                                                       FLAT  OPTICN

ROAOwAy  fnoFiLE  OpTioN

Bridge Grid Flooring Systems

cEurER sFLicE
W'THOUT -



FILLED  GEB]D  DETA]L§

TYPICAL SPLICE  DETAILS

wELrm cpTioN BELTED  OFTEN

ELTED  CPTION

TYpicAL  BARF}IER  DETAILS

CAST  IN  PLACE  OPTION PQECAST   OPTION

FTYP[CAL  EXPANSION/RELIEF JOINT

END TRIM  DETAIL

TFilM fiATE TO f±TWN ao^mETE A^o
OvERLAIr a3 PIELO FmM  As ftEalJnED

Bridge Grid Flooring Systems

E

=.=  ±-I--±=-I=-i-:.--i
I.:=1

-TI-i.

EXPAN§ioN/f¥LIEF  JOINT  AT   ABUTMENrT

NOTE:  Details  shown  on  pages  10  &  11  are  based  on  41/4"  Grid;  5  3/16"  Grid  is  similar.
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ATTACHMENT METHODS

ceARiNI eAes  MLjsT  aE  wiTHiN  3/€-
OF SuPpof2TS PRK)f} TO Af-lATE
FIELD  WELD; OTHERWISE,  FIELD TO
SHIN  AS  REOulqEO.

ATTACHMENT   METHOD J1

_ ATTA€HIMENT  METHOP ±± _

ATTACHMENT  METHOD rs

BRIDGE GRID  FL®®RING
MANLJFAG[TIJRERS
ASSOCIATON]
231  SOUTH  CHURCH  ST.
MT.  PLEASANT,  PA  15666
PHONE=  (412)  54712660

MEMBERS:

L.B.  FOSTEP  COMPANY
Pittsburgh,  Pennsylvania

lKG/GPEULICH,  DIV.  HAPSCO
Pittsburgh,  Pennsylvania

MCDONALD  STEEL  COBPOPATION
MCDonald,  Ohio


