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Exterior Beam

i

B
yp.
S

Clip Angle

Clip Angle
See Diaphragm Information

Inserts tapped for
22 ¢ galv. bolt

1. See Recurring Drawing 707-B-173d 2 of 6 for connection details.

Clip Angle

nut, one hardened washer &

22 ¢ High Strength Bolt with lock /
two 75 x 75 X 8 plate washers

22 @ High Strength Bolt
with one hardened
washer, snug tight

25 1.D. plastic pipe
or equivalent.

INTERMEDIATE DIAPHRAGM
Typical for Square Structure

Exterior Beam

,
22 @ High Strength Bolt
with lock nut & two
hardened washers
Form holes using

\89x89x10

Backing Plate

[
. Inserts tapped for Clip Angle
| S ( 22 o galv. bolt See Diaphragm Information
a 22 g High Strength Bolt with lock
<= nut, oné hardened washer &
two 75 x 75 x 8 plate washers ,
22 ¢ High Strength Bolt
with one hardened
washer, snug tight
EgrEnDholles éjsmg
. astic pipe
Clip Angle or equw%lent PP

INTERMEDIATE DIAPHRAGM
Typical for Skewed Structure

22 ¢ Hl?(h Strength Bolt
with lock nut & one
hardened washer

Diaphragm Information

NOTES:

All Dimensions are in mm unless otherwise specified.

INDIANA DEPARTMENT OF TRANSPORTATION

B T Dimension o T
eam Type A B c 5 £ . annel Type
Type II 229 305 330 | 152 89 75 C310x31
Type III 330 368 432 | 254 89 100 | MC 460 x 63.5
Type IV 406 445 508 | 254 13 100 | MC 460 x 63.5

STEEL DIAPHRAGMS
AASHTO I-BEAMS

7-19-06
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F436 Washer
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Commir

S

N

Exterior Beam

Plate Washer

19

Clip Angle ﬁ 3
Plate Washer l

,— 10 Plate
3 o 4
L 24 g Hole

F436 Washer
[ .

R

Interior Beam, Skewed Structure

F436 Washer
Plate Washer
L

Clip Angle

=)

Plate Washerjﬁ@
F436 Washer

Backing Plate

CONNECTION DETAILS

5

89 7
-5

4
L 24 g Hole

e 8 Plate

BACKING PLATE PLATE WASHER
Skewed Structure Only
102 152
44 50 63

2 Y w

/ )
< O a 23 x 56 Long 7

Slotted Hole (typ.)
g 1 S "C .
Z 27 Diameter \L 25 Bevel
Oversized Hole L152x102x12.7 CHANNEL END

Beam Face

23 x 56 Long
Slotted Hole (typ.)

Diaphragm Face
CLIP ANGLE

F436 Washer
Plate V\(asher

a2/ ¥

\r

1 1
W Plate Washer

F436 Washer

Interior Beam, Square Structure

All Dimensions are in mm unless otherwise specified.

INDIANA DEPARTMENT OF TRANSPORTATION

STEEL DIAPHRAGMS
AASHTO I-BEAMS

7-19-06
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Exterior Beam —

406

typ.

/Ji Clip Angle -
\_‘\ ( f Inserts tapped for MC 460 X 63.5 Clip Angle
/ 1

22 g galv. bolt

406

typ.

22 g High Strength Bolt with lock
nut, one hardened washer &
two 75 x 75 x 8 plate washers

22 g High Strength Bolt
with one hardened
washer, snug tight

22 g High Strength Bolt
with lock nut & two
hardened washers

Form holes using
25 1.D. plastic pipe
or equivalent.

Clip Angle

INTERMEDIATE DIAPHRAGM
Typical for Square Structure

Exterior Beam .

406

/'Ji Clip Angle
_‘\ Inserts tapped for MC 460 X 63.5

22 @ galv. bolt

i

406

typ.

22 g High Strength Bolt with lock
nut, one hardened washer &

\89x89x10

two 75 x 75 x 8 plate washers Backing Plate

22 ¢ High Strength Bolt
with one hardened
washer, snug tight

22 ¢ High Strength Bolt
with lock nut & two
hardened washers

Form holes using
25 1.D. plastic pipe
or equivalent.

INTERMEDIATE DIAPHRAGM
Typical for Skewed Structure

Clip Angle

NOTES:

1. See Recurring Drawing 707-B-173d 4 of 6 for connection details.

All Dimensions are in mm unless otherwise specified.

INDIANA DEPARTMENT OF TRANSPORTATION

STEEL DIAPHRAGMS
INDIANA BULB-TEES, 1372-mm DEPTH

7-19-06
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44

F436 Washer W

Plate Washer

R

F436 Washer
[ -

Exterior Beam

102

50

408

50

[/

27 Diameter
Oversized Hole

Beam Face

CLIP ANGLE

79

4 =
AN e T
Plate Washer

ﬁ Backing Plate

152

508

‘ 127

254

/ET

127 ‘

- \ & 25 Bevel
L 152 x 102 x 12.7

23 x 56 Long
Slotted Hole

Diaphragm Face

F436 Washer
Plate Washer
L

F436 Washer

Clip Angle
f Plate V\(asher
1 L N B

A \

Plate Washer Jﬁ@

F436 Washer

Interior Beam, Skewed Structure

R = i
Eix Plate Washer
F436 Washer

Interior Beam, Square Structure

CONNECTION DETAILS

.

,— 8 Plate
mj:
[>e]

4
L 24 g Hole

N
Y 8 Plate

2 (4
L 24 ¢ Hole

BACKING PLATE PLATE WASHER
Skewed Structure Only
64
g
+
23 x 56 Long — T
Slotted Hole (typ.)
.

CHANNEL END

All Dimensions are in mm unless otherwise specified.

INDIANA DEPARTMENT OF TRANSPORTATION

STEEL DIAPHRAGMS

INDIANA BULB-TEES, 1372-mm DEPTH

7-19-06
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NOTES:

N = 1. See Recurring Drawing 707-B-173d 6 of 6 for connection details.
~
ui
/ e
BN —p
\
rE | \ B
50
F436 Washer #

[s2]
i

e
‘\ Use 23 x 56 Long Slots for
all connections in cross angles 22 High Strength Bolt with /

Backing % ( @ @ one hardened washer, snug tight
Plat \ Filler Plate .
ate Filler Plate
Clip Angle :
L[{152 x 102 x 12.7 Clip Angle Clip Angle

Inserts tapped for

@ @ 22 ¢ galv. bolts
Backing @ 2 @

Plate 22 g High Strength Bolt with lock (>
@ High Strength Bolt with loc \ . .
nut, one hardened washer & %&t”oﬂg?‘;ggﬂgghﬁ%ﬁg]t&h lock
Clip Angle two 75 x 75 x 8 plate washers two 75 x 75 x 8 plate washers i Al
22 g High Strength Bolt with lock ; Ip Angle
nut & one hardened washer Egr;n Dr.]%lgsstLilglg?pe Exterior Beam

Clip Angle

or equivalent.

INTERMEDIATE DIAPHRAGM DETAILS

All Dimensions are in mm unless otherwise specified.

INDIANA DEPARTMENT OF TRANSPORTATION

STEEL DIAPHRAGMS
INDIANA BULB-TEES, 1524 mm OR DEEPER

7-19-06
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\v F436 Washer /ﬂ F436 Washer
Plate Washer Plate Washer
| - 1 1 e H ‘
i\ 7 v /I8
Backing "
Web ! ! Web
Plate Plate Washer J
) F436 Washer b F436 Washer
SECTION T-T SECTION B-B
Interior Beam, Skewed Structure Interior Beam, Sqguare Structure
F436 Washer i
Plate Washer Filler Plate F436 Washer b
g $ Plate Washer%gL
\% | -
: - f
Plate Washer F436 Washer
?
SECTION X-X SECTION E-E
Exterior Beam
102 152
44 Fg
()]
I ﬁ g
o /® /u
. A<
Z 27 Diameter 20 Bevel
: L 152 x 102 x 12.7
Oversized Hole 23 x 56 Long
Slotted Hole

Beam Face

Diaphragm Face

CLIP ANGLE

38

. 38

102

7

38

>— 24 g Hole

I
L 10 Plate

BACKING PLATE

r_7_5>‘
2[4

Y 41 Plate

L 24 g Hole

PLATE WASHER

89

89

23 @ Hole —
L 13 Plate

FILLER PLATE

All Dimensions are in mm unless otherwise specified.

INDIANA DEPARTMENT OF TRANSPORTATION

STEEL DIAPHRAGMS
INDIANA BULB-TEES, 1524 mm OR DEEPER

7-19-06
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Exterior Beam —

i

B
yp.
S

Clip Angle

Inserts tapped for Clip Angle
7/8" @ galv. bolt See Diaphragm Information Clip Angle

nut, one hardened washer &
two 3"x 3"x 5/16" plate washers

,
7/8" o High Strength Bolt 718" @ High Strength Bolt
with one hardene
washer, snug tight hardened washers
Form holes using

1" 1.D. plastic pipe
or equivalent.

INTERMEDIATE DIAPHRAGM
Typical for Square Structure

7/8" @ High Strength Bolt with lock /

Exterior Beam

B
tyP.
S
/\\ \

s
Inserts tapped for Clip Angle
7/8" @ galv. bolt See Diaphragm Information

NOTES:

1. See Recurring Drawing E 707-B-173d 2 of 6 for connection details.

. 7/8" @ High Stren th BoIt with lock 3 1/2" x 3 1/2" x 3/8"
<S nut, one hardened washer & Backing Plate
two 3"x 3"x 5/16" plate washers ,
7/8" @ High Strength Bolt /18 @ High Strength Bolt
with one hardened hardened washer
washer, snug tight
I;ngmDhollestusmg
. astic pipe
Clip Angle or equnl?alent PP
INTERMEDIATE DIAPHRAGM
Typical for Skewed Structure
Diaphragm Information
Beam Type |, - D""e"i”” T Chamnel Type INDIANA DEPARTMENT OF TRANSPORTATION
Type II 9" 10" 141" | 6" | 31/2" | 3" | C12x20.7 STEEL DIAPHRAGMS
Type III 1-1" 1-21/2" 1'-5" 10" | 31/2" 4" | MC18x42.7 AASHTO I_BEAMS
Type IV 1'-4" 1-51/2" 1'-8" 10" 5" 4" | MC18x42.7

7-19-06
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F436 Washer

A

Plate Washer

)

R

@E%
3

Exterior Beam

7
Clip Angle

Plate Washer

F436 Washer
[ :

5

/%FH

N _

F436 Washer
Plate Washer
L

Clip Angle

(A

/

/%

F436 Washer
Plate V\(asher

V-7,

Plate Washerjﬁ@
F436 Washer

Backing Plate

Interior Beam, Skewed Structure

CONNECTION DETAILS

i

SIE

,— %" Plate

L 156 " @ Hole

£

Y s " Plate

o L4

L 1546 " @ Hole

@ix Plate Washer
F436 Washer

Interior Beam, Square Structure

BACKING PLATE PLATE WASHER
Skewed Structure Only
o 4" 6" - 2y

1% 2"
N JA N N

/ )
< 3] a 15(6 " x 2 ¥ " Long T

Slotted Hole (typ.)
Z 1 ¥4¢ " Diameter \L " ..1 ' B?.V e
Oversized Hole . L6"x 4"x % CHANNEL END

%6 " X 2 36 " Long
Slotted Hole (typ.)

Beam Face Diaphragm Face
CLIP ANGLE

INDIANA DEPARTMENT OF TRANSPORTATION

STEEL DIAPHRAGMS
AASHTO I-BEAMS

7-19-06
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Exterior Beam —

Inserts tapped for

Clip Angle

MC 18 X 42.7

7/8" @ galv. bolt

7/8" @ High Strength Bolt with lock
nut, one hardened washer &
two 3"x 3"x 5/16" plate washers

7/8" @ High Strength Bolt
with one hardened
washer, snug tight

7/8" @ High Strength Bolt
with lock nut & two
hardened washers

Form holes using
1" 1.D. plastic pipe
or equivalent.

INTERMEDIATE DIAPHRAGM
Typical for Square Structure

Exterior Beam .

Inserts tapped for

Clip Angle

Ta
=
Al
-
Clip Angle
‘ /
78 —
Ja
SAFS

Clip Angle

7/8" @ galv. bolt MC 18 X 42.7

i

\ 31/2"x 3 1/2" x 3/8"

7/8" @ High Strength Bolt with lock
nut, one hardened washer &

two 3"x 3"x 5/16" plate washers Backing Plate

7/8" @ High Strength Bolt
with one hardened
washer, snug tight

7/8" @ High Strength Bolt
with lock nut & two
hardened washers

Form holes using
1" I.D. plastic pipe
or equivalent.

INTERMEDIATE DIAPHRAGM
Typical for Skewed Structure

NOTES:

1. See Recurring Drawing E 707-B-173d 4 of 6 for connection details.

INDIANA DEPARTMENT OF TRANSPORTATION

STEEL DIAPHRAGMS
INDIANA BULB-TEES, 54-IN. DEPTH

7-19-06
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F436 Washer W

Plate Washer

VAR g

Exterior Beam
4 6"
13/4" 2:
~ N _
n
I E? [
— - —

N

M /® - AN
Z . \ 1" Bevel
1 1/16" Diameter 16" x 4" x 1/2"

Oversized Hole 15/16" x 2 3/16" Long
Slotted Hole

Beam Face Diaphragm Face

CLIP ANGLE

) |
@ﬁ& Clip Angle ﬁ
Plate Washer

F436 Washer
[ -

.

1

Interior Beam, Skewed Structure

F436 Washer
Plate Washer
|

Clip Angle
F436 Washer
Plate YVasher f
- e | 7

T

E T —
[ [ T
S

Plate Washer

Plate Washer Jﬁ@ Eix
F436 Washer F436 Washer

Backing Plate ﬂ

Interior Beam, Square Structure

CONNECTION DETAILS

31/2"

3"
= 3/8" Plate 5/16" Plate
& & : =
HE A

L 15/16" @ Hole L 15/16" @ Hole
BACKING PLATE PLATE WASHER
Skewed Structure Only
21/2"
E
+

15/16"x 2 3/16" Long —|
Slotted Hole (typ.)

CHANNEL END

INDIANA DEPARTMENT OF TRANSPORTATION

STEEL DIAPHRAGMS
INDIANA BULB-TEES, 54-IN. DEPTH

7-19-06
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p—

Clip Angle

& 5
N n
R H ‘;3%
L :’ ‘
[
- y >
|
IE ‘ \ E"
2"
F436 Washer #
> .
W =
|\ Use 15/16" x 2 3/16" Long Slots for =
all connections in cross angles 7/8" High Strength Bolt with
Backing % | ‘@f @ one hardened washer, snug tight
Plate \d Filler Plate Filler Plate
Clip Angle
L6"x 4"x 1/2" Clip Angle
Inserts tapped for
@ ; g @ 7/8" @ galv. bolts
Backing @
Plte 7/8" o High Strength Bolt with lock AN
" @ High Strength Bolt with loc \ " . .
s g rdened veher & T g S Bk ok
Clip Angle two 3°x 3 5/16" plate washers two 3"x 3"x 5/16" plate washers

7/8" @ High Strength Bolt with lock

nut & one hardened washer Form holes using

Clip Angle 1" 1.D. plastic pipe Bxterior Beam

or equivalent.

|

Clip Angle

INTERMEDIATE DIAPHRAGM DETAILS

NOTES:

1. See Recurring Drawing E 707-B-173d 6 of 6 for connection details.

INDIANA DEPARTMENT OF TRANSPORTATION

STEEL DIAPHRAGMS

INDIANA BULB-TEES, 60 IN. OR DEEPER

7-19-06
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\v F436 Washer /ﬂ F436 Washer

Plate Washer Plate Washer
| - 1 1 [ H ‘
=\ 2 v [ &
%{ | Web ! ! J Web

Plate Washer

) F436 Washer b F436 Washer

SECTION T-T SECTION B-B

Interior Beam, Skewed Structure

Interior Beam, Sqguare Structure

F436 Washer
Plate Wa.‘sher

Filler Plate

&

ux,

F436 Washer
$ Plate Washer%gL

| 4
I T I
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w
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s =
PI:;te Washer F436 Washer /ﬂ
SECTION X-X SECTION E-E
Exterior Beam

51/2"

11

z
ol

31/2" 4" 31/2"

i /

Z ) /& 2" Bevel
1 1/16" Diameter

- L6" x 4" x 1/2"
Oversized Hole 15/16" x 2 3/16" Long

CLIP ANGLE

h 3"

oy 11/2"

—

-

T >— 15/16" @ Hole
0

?l - 3/8" Plate

—

BACKING PLATE

3
i H Y 5/16" Plate
" 3
L 15/16" @ Hole
PLATE WASHER

31/2"

31/2"

P

Slotted Hole 15/16" @ Hole —/ % )
Beam Face Diaphragm Face 1/2" Plate
FILLER PLATE

INDIANA DEPARTMENT OF TRANSPORTATION

STEEL DIAPHRAGMS
INDIANA BULB-TEES, 60 IN. OR DEEPER

7-19-06




