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BEARING STANDARD STANDARD SHEET M1008

 

62
5

1
3

32 31 32

45 45

1
3

6
3

79 79

253

| 

5
4

5
4

57

60 60

5
1

5
1

9
9

9
9

3
0
0

9
5

7
0

2
5

4

ROCKER R2A

PIER MASONRY PLATE MP2P
MASS = 82.7 kg

MASS = 80.7 kg

54

96

42

51 51

90 90

{ 130x20x180

3
0

0 1
5

0
1

5
0

65 65

2
5

6

13

60

10

ABUTMENT MASONRY PLATE MP2A

62
5

 

51 51

5
1

5
1

2
5

4

7
6 1

1
4

3
2

7
6

40

79 7932 31 32

253

6

 

6
2
5

1
3

| 

5
1

5
1

90

{ 130x20x180

65 65

2
5

d
=

 

6

13
10

6
2
5

 

51 51

5
1

5
1

2
5
4

7
6

7
6

6

51 51457

48 TYP.

38 39 3895

7
6

2
5

8
9

R
=
3
0
5
 m

m

7
6

5
7

5
7

63

813

63 63687

457

5
1

5
1

45 57

1
7

5
1

7
5

457

70

1
0

1
0

ABUTMENT MASONRY PLATE MP3A

PIER MASONRY PLATE MP3P

ROCKER R3A

3
8

48

95 9538 39 38

(SIMILAR TO S2 V12-1)

FIXED SHOE S3

(SIMILAR TO S1 V10A-7)

254

25

TYP.

FIXED SHOE S2

13

241

d
=

TYP.

457

559 356

178178

114128114

4
5

2
4
8

3
8

3
6
8

38

1
2
7

127305127

130

5757

571

3
5

0

180

90

102

178178 þÿ�3�8� �m�m�‰�

3
5

0

1
7

5
1

7
51
2
4

1
2

4

127559127

R=32‘mm

2
0
4

95

127305127

559

1
2

7

64

38

126 64

7
0

1
4

0
4
5

3
0

5

3
7
5

6412664

355

457
356

178178

3
2

32

1
9
7

4
5

3
1
1

114128114

2
0

3

102102

130

{ 300x60x470

þÿ�3�8�‘�m�m�‰�

470

368

180

4
8

4
8

þÿ�3�8� �m�m�‰�

699

579

165 369 165

1
5

0
1

5
0

121457121

367

R=29 mm

1
1
1

7
0

1
7
1

102

457

102

5712757

R
=
2
5
4
‘m

m

38

45

3
1
4

6
0

5712757

MASS = 117.5  kg

MASS = 132.5 kg

MASS = 158.3 kg

MASS = 100.7 kg

2
5
4

40 TYP.

{ 350x70x571

þÿ�4�1� �m�m

þÿ�3�5� �m�m

þÿ�9�6� �m

{ WASHER

þÿ�M�A�S�S� �=� �7�4�.�2� �k�g� �(�D�O�E�S� �N

þÿ�2�5�‘�m�m

þÿ�3�8�

PINTLES

þÿ�1�0�2� �

{ WASHER

þÿ�2�5�m�m�

þÿ�M�A�S�S� �=� �1�1�7�.�6� �k�g� �(�D�O�E�S� �

62
5

1
3

| 

33 TYP.

32 3266 66

44 44 66

10

1
3

1
3

5
1

7
6

6
3

51

2
7
8

51

250

6
5

6
5

2
5
0

51 51

51

90
6

{ 130x20x180

{ 250x50x419

CENTER

OF PIN

10

13 13

13 13

FINISH ANSI 125

2
2

3
2

6

266

292

SP1 FOR R1A

SP2 FOR R2A & S2

SP3 FOR R3A & S3

SOLE PLATE SP1, SP2 & SP3

MASS

3

DRIVING FIT

ROCKER R1A

ABUTMENT MASONRY PLATE MP1A

THREAD 6 TO 13

ANCHOR BOLT SWEDGE DETAIL

1
0

d
=

 

13

2
2

2
5

419

317

þÿ�3�8� �m�m�‰�

1
2
5

1
2

5

90

180

318

6
3

1
5
2

89 228 89

406

1
3

0

R
=
2
2
9
 m

m
 

12751

229

4
5

2
2
8

R=44 mm

200

100 100

342

3
 :

 5 51 TO 76

51 TO 76

5
0

32

38

51 127 

125 125

MASS = 48.9 kg

MASS = 64.9 kg

þÿ�3�8� 

þÿ�4�1� 

þÿ�2�5� �m�m

þÿ�*�M�A�S�S� �D�O�E�S� �N�O�T� �I�

þÿ�6�.�4

DRAIN HOLE

BEARING NOTES:

STANDARD SPECIFICATIONS AND WITH THE REQUIREMENTS OF ASTM

A 108 STEEL.

ANCHOR BOLTS SHALL BE SET IN ACCORDANCE WITH ARTICLE

2405.09 OF THE I.D.O.T. STANDARD SPECIFICATIONS.

AS SOON AS THE SURFACING PROCESS IS DONE, THE SURFACES

FINISHED WITH AN ANSI 125 FINISH SHALL BE SHOP COATED WITH AN

APPLICATION OF WATERPROOF NATIONAL LUBRICATING GREASE INSTITUTE

NO. 3 MULTIPURPOSE GREASE.  JUST BEFORE THE ERECTION OF THE

STRUCTURAL STEEL IN THE FIELD, THE SHOP COATED SURFACES ARE TO

BE WIPED CLEAN AND A FIELD COAT OF N.L.G.I. NO. 3 GREASE IS TO BE

APPLIED.

FILL SLOTTED HOLES AROUND ANCHOR BOLTS WITH A HYDRAULIC

ALL MASONRY PLATES, SWEDGE ANCHOR BOLTS, NUTS AND WASHERS

SHALL BE GALVANIZED.  GALVANIZING SHALL BE IN ACCORDANCE WITH

ARTICLE 4100.07 OF THE STANDARD SPECIFICATIONS.

MASONRY PLATES MP1A, MP2A AND MP3A SHALL BE GALVANIZED

THE PINS SHALL COMPLY WITH ARTICLE 4153.02 OF THE I.D.O.T.

THE CASTING OF R1A, R2A, S2, R3A AND S3 SHALL COMPLY WITH

MAY BE GRAY IRON OR NODULAR IRON.

ACCORDANCE WITH ARTICLE 2408.34 OF THE SPECIFICATIONS.

ARTICLE 4153.04 OF THE I.D.O.T. STANDARD SPECIFICATIONS.  CASTINGS

AFTER MASONRY PLATES AND ROCKERS ARE IN CORRECT LOCATION,

CEMENT OR POLYMER GROUT IN ACCORDANCE WITH ARTICLE 2405.09

OF THE STANDARD SPECIFICATIONS.

ALL BEARINGS ARE TO BE SET ON A 3 mm LEAD SHEET IN

þÿ�A�F�T�E�R� �T�H�E� �2�5� �m�m�‚� �B�A�R�S� �H�A�V�E� �B�E�

D
*

 

ROCKERS 

& 

FIXED SHOES 

R1A 

R2A & S2 

R3A & S3 

R1A 
S2 

R2A R3A 

S3 

587 1170761

* INCLUDING 3 mm LEAD SHEET.

ROCKER FIXED SHOE

323

359 356

420 413

(kN) 

þÿ�3�1�.�8�‘�m�m�‰�x

ANCHOR BOLT, WITH

HEX. NUT & WASHER

MASS=3.2 kg

FINISH

ANSI 250

þÿ�3�8�‘�m�m�‰� �H�O�L�E�S�.

þÿ�A�R�O�U�N�D� �H�O�L�E�S� 

AMERICAN STANDARD REGULAR

HEXAGONAL NUT.

FLAT AND TRUE

(FINISH ANSI

2000)

þÿ�3�8�‘�m�m�‰� 

HOLES

CENTER

OF PIN

BORE 32 mm

FINISH ANSI 125

SP1-{ 200x20x292

SP2-{ 200x20x318

SP3-{ 200x20x368

SP1 = 15.4 kg

SP2 = 16.8 kg

SP3 = 19.5 kg

  INDENTATION SHALL BE

FORMED BY DISPLACEMENT

OF METAL IN A STAGGERED

PATTERN.

  NO CUTTING IS ALLOWED

TO FORM INDENTATION.

þÿ�3�1�.�8�‘�m�m�‰�x

ANCHOR BOLT, WITH

HEX. NUT MASS=2.8 kg

þÿ�3�8� �m�m�‰� 

HOLES

BORE 32 mm

FINISH ANSI 125

þÿ�3�8�‘�m�m�‰� �H�O�L�E�S�.� � �F�

þÿ�H�O�L�E�S� �T�O� �S�E�A�T� �3�2�‘�m�

REGULAR HEXAGONAL NUT.

FLAT AND TRUE

(FINISH ANSI

2000)

CENTER

OF PIN

FINISH

ANSI 250

þÿ�4�4�‘�m�m�‰� 

HOLES
BORE 32‘mm

FINISH ANSI 125

CENTER

OF PIN

FINISH

ANSI 250

FINISH

ANSI 250

FLAT AND TRUE

(FINISH ANSI

2000)

þÿ�3�8�.�1� �m�m�‰�x

ANCHOR BOLT, WITH

HEX. NUT & WASHER

MASS=5.5 kg

þÿ�1�0�2�‘�m�m

WASHER

FINISH

ANSI 250

FLAT AND TRUE

(FINISH ANSI

2000)

FLAT AND TRUE

(FINISH ANSI

2000)

CENTER

OF PIN

BORE 32 mm

FINISH ANSI 125

þÿ�4�4�‘�m�m�‰� 

HOLES

þÿ�3�1�.�8� �m�m�‰�x

ANCHOR BOLT, WITH

HEX. NUT

MASS=2.8 kg

FLAT AND TRUE

(FINISH ANSI

2000)
FINISH

ANSI 250

þÿ�M�A�C�H�I�N�E�D� �F�R�O

ROLLED SHAFTING

BORE 32 mm

FINISH ANSI 125

þÿ�3�8� �m�m�‰� 

HOLES

þÿ�9�6�‘�m�m�

WASHER

FLAT AND TRUE

(FINISH ANSI

2000)

CENTER

OF PIN

FINISH

ANSI 250

FINISH

ANSI 250

TYPICAL PINTLE

DETAIL

MAXIMUM

REACTION

DISTANCE FROM TOP OF SOLE

PLATE TO BRIDGE SEAT

COUNTY

DESIGN SHEET NO. OF DESIGN NO.FILE NO.

IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION

PROJECT NUMBER SHEET NUMBER

10-FEB-2006 13:48 ajeffer W:\Projects\0000006002\BRFinal\MetricBeams.dgn  m1008

DESIGN TEAM 
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BEARING STANDARD STANDARD SHEET M1009

45

 

6
1
3

5
1

6

51

1
3

 

5
7

5
7

70 70

| 

64 64

6
4

6
4

6
CENTER

OF PIN

10

13 13

13 13

FINISH ANSI 125

4344 44

75 75

140 140

1
1
4

R
=
4
5
7
 m

m

ROCKER R5

302 302

5
7

5
7

70

| 

302

5
1

FIXED SHOE S5

44 43 44

75 75

8
9

191 191

7
6

5
0

125 125

{ 250x50x496

140

387

3
0
0

3
0
0

6
0
0

{ 600x90x991

851

991

R=32 mm 

1
0

8
3

9
4

1
0

8

1
7
8

10 mm

{ WASHER

102

57

1
5

0

140

89

162

533

387

89

162

1
0

2

2
4
1

1
0

2

150150

431

711

406

101 204 101

3
2

8
3

2
2

2
1

0
1

9
0

4
5

7

5
4

751 

89 228 89

R=32 mm

4
8
2

685

813

1
5
2

3
4

3

1
5
2

1
1
4

150150

431

305

610

305

3
3
6

8
3

3
2

5
4
6

203 204 203

R=51 mm

250

3
2

444

470

10 mm

{ WASHER

1
0

2

MASS = 75.2 kg
MASS = 577.9 kg

MASS = 378.3 kg
MASS = 369.1 kg

MASS = 352 kg

þÿ�5�1� �m�m�‰

5
7

5
7

70

302

R=32 mm

þÿ�5�1� �m�m�‰�

þÿ�4�1�

HOLE
5

1

þÿ�4�1�

HOLE

991

3
0
0

3
0
0

7
0

1
0

8
7
0

57

 

76

1
4
0

9
5

3838 38

R
=
381‘m

m

76 76

76 76

62
5

7
6

1
3

8
9

8
0

5
0

5
0

6060

ROCKER R4

5
7

5
7

70 70

273 273

| 

PIER MASONRY PLATE MP4P

{ 450x80x864

 3
3
8

3
8

DRIVING FIT

6
CENTER

OF PIN

2
5

4
0

10

13 13

13 13

FINISH ANSI 125

MASS = 39.0 kg

64 64

6
4

6
4

FIXED SHOE S4

3838 37

6
2
5

9
5

2
9

8
6

4

60

1
3

5
1

7
6

 
2
8

6

254 254

THREAD 6 TO 13

ANCHOR BOLT SWEDGE DETAIL

{ 200x40x420

368

394

200

100100
R=38 mm

583

3
8
0

R=89 mm

159159

R=32 mm 

724

864

127146318146127

458

1
0
2

8
9 1

8
4

121121

127356127

610

10 mm

{ WASHER

1
0
8

1
7

8

102

330

178

1
7
2

38

178

3
8

1

4
6
1

10 mm

{ WASHER

1
0

0

þÿ�4�0�‰� 1
2
7

711

1
5

2

60

121121

178355178

165 178 165

51

3
 T

O
 5

51 TO 76

51 TO 76

76

MASS = 216.8 kg

MASS = 210.5 kg

MASS = 333.4 kg

þÿ�5�4� 

þÿ�5�1� 

þÿ�5�1�

PINTLES

2
2
5

 
2

2
5

 

4
5
0

45

þÿ�4�1� �m�m

508

4
5
7

þÿ�6�.�4

   DRAIN HOLE  

BEARING NOTES:

ANCHOR BOLTS SHALL BE SET IN ACCORDANCE WITH ARTICLE

AS SOON AS THE SURFACING PROCESS IS DONE, THE SURFACES

FINISHED WITH AN ANSI 125 FINISH SHALL BE SHOP COATED WITH AN

APPLICATION OF WATERPROOF NATIONAL LUBRICATING GREASE INSTITUTE

NO. 3 MULTIPURPOSE GREASE.  JUST BEFORE THE ERECTION OF THE

STRUCTURAL STEEL IN THE FIELD, THE SHOP COATED SURFACES ARE TO

BE WIPED CLEAN AND A FIELD COAT OF N.L.G.I. NO. 3 GREASE IS TO BE

APPLIED.

FILL SLOTTED HOLES AROUND ANCHOR BOLTS WITH A HYDRAULIC

ALL MASONRY PLATES, SWEDGE ANCHOR BOLTS, NUTS AND WASHERS

SHALL BE GALVANIZED.  GALVANIZING SHALL BE IN ACCORDANCE WITH

ARTICLE 4100.07 OF THE STANDARD SPECIFICATIONS.

CASTINGS R4, R5, S4 AND S5 SHALL BE NODULAR IRON CASTINGS

2405.09 OF THE STANDARD SPECIFICATIONS.

ACCORDANCE WITH ARTICLE 2408.34 OF THE SPECIFICATIONS.

COMPLYING WITH ARTICLE 4153.04 OF THE STANDARD SPECIFICATIONS.

AFTER MASONRY PLATES AND ROCKERS ARE IN CORRECT LOCATION,

CEMENT OR POLYMER GROUT IN ACCORDANCE WITH ARTICLE 2405.09

OF THE STANDARD SPECIFICATIONS.

ALL BEARINGS ARE TO BE SET ON A 3 mm LEAD SHEET IN

MASONRY PLATES MP4P AND MP5P SHALL BE EITHER NODULAR IRON

CASTINGS COMPLYING WITH ARTICLE 4153.04 OR STRUCTURAL STEEL

COMPLYING WITH ASTM A-572, EXCEPT THAT THE S2 ( IMPACT PROPERTIES‘)

OF AASHTO M223 SHALL NOT APPLY.  PINS SHALL COMPLY WITH ARTICLE

4153.02 OF THE STANDARD SPECIFICATIONS AND WITH ASTM A-108.

D
*
 

ROCKERS 

& 

FIXED SHOES 

CLAMPING HOLE

MP5Pa 
MP5Pb & MP4P 

R4 

S4 

R5 

S5 

28912113

R4 & S4 

R5 & S5 

25 mm TYPICAL FOR

ROCKER FIXED SHOE

529 525

631632

(kN) 

* INCLUDING 3 mm LEAD SHEET.

þÿ�3�8�.�1�‘�m�m�‰�‘�x

ANCHOR BOLT, WITH

HEX. NUT & WASHER

MASS=7.3 kg

þÿ�6�4� �m�m�‰� 

HOLES

þÿ�3�8�.�1�‘�m�m�‰�‘�x

ANCHOR BOLT, WITH

HEX. NUT & WASHER

MASS=6.4 kg

þÿ�6�4� �m�m�‰� 

HOLES

CENTER

OF PIN

FLAT AND TRUE

(FINISH ANSI

2000)

FINISH

ANSI 250
FLAT AND TRUE

(FINISH ANSI

2000)

FINISH

ANSI 250

CENTER

OF PIN

BORE 38 mm

FINISH ANSI 125

þÿ�5�1� �m�m�‰� �H�O�L�E�S�.

AROUND HOLES TO SEAT

þÿ�1�0�2� �m�m�‰�x�1

BORE 39 mm

FINISH ANSI 125

  INDENTATION SHALL BE

FORMED BY DISPLACEMENT

OF METAL IN A STAGGERED

PATTERN.

  NO CUTTING IS ALLOWED

TO FORM INDENTATION.

þÿ�M�A�C�H�I�N�E�D� �F�R�O

ROLLED SHAFTING

BORE 51 mm

FINISH ANSI 125

þÿ�6�4� �m�m�‰� 

HOLES

þÿ�3�8�.�1� �m�m�‰�x

ANCHOR BOLT, WITH

HEX. NUT & WASHER

WT.=6.4 kg

FLAT AND TRUE

(FINISH ANSI

2000)

BORE 51 mm

FINISH ANSI 125

FINISH

ANSI 250

þÿ�5�1� �m�m�‰� �H�O�L�E�S�.

AROUND HOLES TO SEAT

þÿ�1�0�2�‘�m�m�‰�‘�x�‘

þÿ�M�A�C�H�I�N�E�D� �F�R�O�

ROLLED SHAFTING.

þÿ�6�4� �m�m�‰� 

HOLES

þÿ�3�8�.�1� �m�m�‰�x

ANCHOR BOLT, WITH

HEX. NUT & WASHER

MASS=7.3 kg

FLAT AND TRUE

(FINISH ANSI

2000)

CENTER

OF PIN

FINISH

ANSI 250

CENTER

OF PIN

SOLE PLATE SP5

FOR R5 & S5

MAXIMUM

REACTION

DISTANCE FROM TOP OF SOLE

PLATE TO BRIDGE SEAT

SOLE PLATE SP4

FOR R4 & S4

TYPICAL PINTLE

DETAIL

PIER MASONRY { MP5Pa FOR SPAN

LENGTH GREATER THAN 45‘700
PIER MASONRY { MP5Pb FOR

SPAN LENGTH 30‘800 TO 45‘700

þÿ�P�E�R�M�I�S�S�I�B�L�E� �C�O�R�E�D� �H�O�L�E� �(�3�2� �m�m�

FACILITATE CLAMPING TO THE MILLING TABLE.  THE CORED HOLE SHOULD

BE LOCATED AT MID DEPTH OF PLATE.

PERMISSIBLE CLAMPING HOLES NOTE:

COUNTY

DESIGN SHEET NO. OF DESIGN NO.FILE NO.

IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION

PROJECT NUMBER SHEET NUMBER

10-FEB-2006 13:48 ajeffer W:\Projects\0000006002\BRFinal\MetricBeams.dgn  m1009

DESIGN TEAM 
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7
-
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4
.

LOW PROFILE BEARING STANDARD STANDARD SHEET M1010

PINTLE DETAIL

6
4

6
4

SECTION A-A

PART ELEVATION

A

A

FIXED PIER 

| PIER

FLAT & TRUE

LEAD SHEET

MASONRY

þÿ�3�8� �m�m�‰�

(SEE DETAIL)

CURVED SOLE {

TOP OF PIER

8

8

91 91

9
1

9
1

6464

þÿ�5�1� �m�m�

RADIUS = 510 mm

5
1

ANCHOR BOLT, WITH

HEX. NUT & WASHER

10 mm

{ WASHER

1
0

2

5
1

þÿ�4�1�

HOLE

þÿ�3�8�.�1� �m�m�‰�x

1
5
2

127127

1
2
7

1
2

7

127 127

PLAN VIEW OF MASONRY AND SOLE PLATES

PINTLE DETAIL

| PIER #??

? x ? x ?

{ ? x ? x ?

? x ? x ?

?

CURVED SOLE {

? x ? x ?

LEAD SHEET

? x ? x 3

MASONRY {

? x ? x ?

?

?

MASONRY { ? x ? x ?

? ? ? ?

?

?

?

CURVED SOLE { ? x ? x ?

?(+) ?(+)

6
6

LAMINATED NEOPRENE PADS

3 (TYP.) 3 (TYP.)

50

1210TYP.

LAMINATED 

PAD

10

12

6

DETAIL C

PINTLE {

PINTLE DETAIL

SECTION B-B

NEOPRENE BEARING PADS.

EXPANSION PIER 

DETAIL C

FLAT & TRUE

12 x 12 KEEPER BAR

50

3

þÿ�3�8� �m�m�‰�

(SEE DETAIL)

PINTLE DETAIL

PART ELEVATION

B

B

TOP OF PIER

8

KEEPER BARS

RADIUS = 510 mm

5
0

5
0

?
?

CURVED SOLE {

CURVED  SOLE {

8

?
?

PINTLE {

PLAN OF 

PINTLE PLATE

610

6

MATERIAL FOR NEOPRENE

PADS TO BE OF 60

DUROMETER NEOPRENE.

6

CURVED SOLE {

? x ? x ?

LAMINATED

NEOPRENE PAD

? x ? x ?

PINTLE

{ ? x ? x 38 min.

?

?

?

? x ? x ? PINTLE {

? x ? x ?

? ? ? ?

? ? ?

? ?

?

?

BAR 12 x 12 x ?

BAR 12 x 12 x ?

? x ? x ?

? x ? x ?

? x ? x ? LAMINATED

KEEPER BAR

12 x 12 x ?

K
E

E
P

E
R

 B
A

R

1
2

 
x

 
1

2
 
x

 
5

1
0

3 mm STEEL {, ASTM-A570M

  {’S REQUIRED, ? x ? mm.

1
6
 (

T
Y

P
.)

| PIER #?? & #??

PINTLE DETAIL

þÿ�4�1�

R=44 mm

þÿ�3�8�

DRIVING FIT

2
5

2
2

3

þÿ�6� �m�m�‰� �D�

þÿ�S�U�R�F�A�C�E�S� �M�A�R�K�E�D� �"�V�"� �S

BEARING NOTES:

THE PINTLE PLATES, KEEPER BARS, AND MASONRY PLATES SHALL BE GALVANIZED.  

ANCHOR BOLTS, NUTS AND WASHERS SHALL MEET THE REQUIREMENTS

OF IM‘453.08.

MASONRY PLATES ARE TO BE SET ON A 3 mm LEAD SHEET.

PINTLE PLATES, SOLE PLATES, MASONRY PLATES, AND LEAD SHEETS ARE

A PART OF THE SUPERSTRUCTURE STRUCTURAL STEEL QUANTITY.  UNIT PRICE

BID FOR "STRUCTURAL STEEL" SHALL INCLUDE ALLOWANCE FOR COST OF THE

WELDING SHALL BE COMPLETED PRIOR TO GALVANIZING.  THE SURFACES OF THE

PINTLE PLATE IN CONTACT WITH THE CURVED SOLE PLATE AND THE LAMINATED

NEOPRENE PAD SHALL BE FREE OF PROJECTIONS DUE TO GALVANIZING.

NEOPRENE BEARING PADS.

KEEPER BARS, PINTLE PLATES AND MASONRY PLATES SHALL COMPLY WITH

ASTM A‘709M GRADE 345.

CURVED SOLE PLATES SHALL COMPLY WITH ASTM A 709M GRADE 345W AND

PAINTED AS PER STANDARD SPECIFICATIONS.

THREAD 6 TO 13

ANCHOR BOLT SWEDGE DETAIL

INDENTATION SHALL BE

FORMED BY DISPLACEMENT

OF METAL IN A STAGGERED

PATTERN.

NO CUTTING IS ALLOWED

TO FORM INDENTATION.

3
 T

O
 5

51 TO 76

51 TO 76
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 C
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ADDITIONAL DETAILS

WELDING DETAILS STANDARD SHEET M1021

TYPES OF DIAPHRAGM FRAMING

75

WELD TO

ANGLE ONLY

1
0

2

SECTION G-G

GRIND ANGLE TO CLEAR

FLANGE TO WEB WELD CAULK ( FARSIDE‘)

L102‘x‘76‘x‘7.9

HEX NUT & { WASHER

{ 75‘x‘7.9‘x‘180

| GIRDERSDIAPHRAGMS

DIAPHRAGMS

| PIER BEARING

DIAPHRAGMS PERPENDICULAR

TO GIRDERS

DIAPHRAGMS PARALLEL

TO | OF PIER

OUTSIDE OF THE EXTERIOR GIRDERS AT THE

FLANGE DEFLECTORS ARE REQUIRED ON THE

? ABUTMENTS AND THE ? SIDE OF ALL PIERS.

G 

G 
30^

CAULK CORNERS BETWEEN FLANGE

DEFLECTOR AND EXTERIOR GIRDER.

CAULKING MATERIAL SHALL BE

NEUTRAL CURE AND NON-SAG

SILICONE.  TWO PRODUCTS MEETING 

THESE CRITERIA ARE DOW 888

AND CSL‘342 JOINT SEALANT.

| PIER OR

ABUT. BRG.

FLANGE DEFLECTOR DETAILS

GRADE DECREASES

( ? REQUIRED PER BRIDGE )

OUTSIDE OF

EXTERIOR GIRDERS

? 1500 ?

þÿ�2�0�.�6� �m�m�‰

ANGLE AND FLANGE

þÿ�F�O�R� �1�9�.�0�

NOTE:

THIS SHEET IS PRIMARILY FOR THE USE OF FABRICATOR’S

WORKMEN AND IOWA DEPARTMENT OF TRANSPORTATION INSPECTORS

IN INTERPRETING PLAN DETAILS.  IT COVERS THE LOCATIONS OF WELD

TERMINI THAT ARE NOT SPECIFIED BY TYPICAL WELD SYMBOLS.

THE ACCEPTABILITY AND USE OF THE WELD TREATMENT SHOWN

ON THIS SHEET FOR ANY SPECIFIC PROJECT IS THE RESPONSIBILITY

OF THE DESIGNING ENGINEER.

T - WEB

THICKNESS

10

12

14

16

18

70

80

90

60

60

60 mm MIN.

x = 5T WITH

TYPICAL ALL

STIFFENER TO

FLANGE WELDS

AT DETAIL A

X
 

DETAIL A

66

VARIES 45^CLIP 40

9090

SECTION A-A

X
 

SECTION B-B 

40 45^ CLIP (TYP.) 

X
 

SEE DETAIL A

X
 

PERPENDICULAR TO GIRDERS)

SECTION A-A

TIGHT FIT AT TOP

40 45^ CLIP (TYP.) 

40 45^ CLIP (TYP.) 

X
 

SEE DETAIL A

ALL ABUTMENT BEARING STIFFENERS

SECTION H-H

A A 

B 

H 

H 

B 

B 

A A 

B 

BRIDGES WITH ALL DIAPHRAGMS

PIER BEARING STIFFENER (SKEWED 

SEE NOTE  1

8

WELD AFTER PLATE IS BOLTED

TO FLANGE.  ( SEE DETAIL A FOR

WELD LOCATION ).

NOTE  1    

8

M
I
L

L
 T

O
 B

E
A

R

M
I
L

L
 T

O
 B

E
A

R

{19.0x88.9

MIN.

þÿ�2�4� �m�m�‰� 

þÿ�2�2�.�2� �m

PARALLEL TO | OF PIER)

OR BRIDGES WITH PIER DIAPHRAGMS 

PIER BEARING STIFFENER (0^ SKEW    

X
 

X
 

VARIES
45^CLIP

SECTION C-C 

E
N

D
 O

F
 W

E
L

D
 T

O
 T

O
E

 O
F

F
L

A
N

G
E

 T
O

 W
E

B
 W

E
L

D

X
 

E
N

D
 O

F
 W

E
L

D
 T

O
 T

O
E

 O
F

F
L

A
N

G
E

 T
O

 W
E

B
 W

E
L

D

SECTION C-C 

45^ CLIP
45^ CLIP

SEE DETAIL A

45^ CLIP 

X
 

E
N

D
 O

F
 W

E
L

D
 T

O
 T

O
E

 O
F

F
L

A
N

G
E

 T
O

 W
E

B
 W

E
L

D

X
 

45^ CLIP

SEE DETAIL A

45^ CLIP 

SECTION D-D  

TENSION

FLANGE

TIGHT FIT.

NO WELD.

COMPRESSION

FLANGE.

50
50

D D 

E 

C 

H 

C C 

E 

INTERMEDIATE STIFFENER
DIAPHRAGM STIFFENERDIAPHRAGM STIFFENER

H 

C 

50

H 

H 

E 

E 

E 

E 

BRIDGES DESIGNED FOR BRIDGES DESIGNED FOR

þÿ�C�A�S�E� �”� � þÿ�C�A�S�E� �»� �

SECTION E-E 

X
 

INTERMEDIATE INTERMEDIATE

SEE DETAIL A

8

50

MIN.MIN.

MIN.

40

8
SEE NOTE  1

40

SEE NOTE  1

8

55

60

50

{177.8x12.7 
{177.8x12.7

{19.0x88.9

MIN.

þÿ�2�4� �m�m�‰� 

þÿ�2�2�.�2� �m
19.0x88.9

MIN. {

þÿ�2�4� �m�m�‰� 

þÿ�2�2�.�2� �m
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WEB

THICKNESS

SPACING

BEAM

THICKNESS

WEB NUMBER OFLENGTH OF

ONE CONNECTION DETAIL "D" 

DETAIL "D" DETAIL "D" 

THICKNESS

WEB

DETAIL "E" 

NUMBER OF

DETAIL "E" 

LENGTH OF

ONE CONNECTION DETAIL "E" 

NUMBER OF DIAPHRAGMS

DIAPHRAGM CONNECTION

BOLTS

PER UNIT DIAPHRAGM

INTERMEDIATE DIAPHRAGM STRUCTURAL STEEL

WITH NUTS AND WASHERS,

SHOWN IN THE TABLE IS BASED ON 

A VARIABLE CLEARANCE OF 40 mm TO

þÿ�8� �-� �2�2�.�2� �m�m�‰� �

 ONE C380 x 50 DIAPHRAGM

150

180

230

229

254

305

150

180

230

229

254

305

150

180

230

1960 2000 2030 2150 2200

*

LENGTH

*

LENGTH

*

LENGTH

*

LENGTH

*

LENGTH

UNIT

MASS

(kg)

UNIT

MASS

(kg)

UNIT

MASS

(kg)

UNIT

MASS

(kg)

UNIT

MASS

(kg)

WEB AND END OF C380 x 50.

55 mm BETWEEN THE FACE OF BEAM
kg

kg

UNIT MASS

NUMBER OF

DIAPHRAGMS

INTERMEDIATE DIAPHRAGM STRUCTURAL STEEL - TOTAL (kg)

MASS

MASS PER

MASS PER

2.0

2.1

2.4

1  - BACKING { 100 x 9.5 x 390 = 3.1  kg

4.7 kg

2 - L 152 x 102 x 12.7 x 390 = 18.8 kg

1  - L 152 x 102 x 12.7 x 390 = 9.4 kg

2.0

2.1

2.4

* THE LENGTH OF THE C380 x 50 

þÿ�2� �-� �2�2�.�2� �m�m�‰� �x� �L�E�N�G�T�H� �H�.�S�

þÿ�2� �-� �2�2�.�2� �m�m�‰� �x� �L�E�N�G�T�H� �H�.�S�

1725

1695

1645 1685 1715 1835 1885

1735 1765 1885 1935

1765 1795 1915 196586.3

84.8

82.3

88.3

88.386.8

84.3

89.8

85.8

95.8

94.3

91.8

98.3

96.8

94.3

H.S. BOLTS

H.S. BOLTS

DIAPHRAGM MASS

STEEL INTERMEDIATE DIAPHRAGMS FOR PC BEAM BRIDGES STANDARD SHEET  M1036

SECTION SHOWING INTERMEDIATE DIAPHRAGM

TYPICAL BEAM SPACING 

C380 x 50 (TYP.) 

SEE DETAIL D 

A A

BEAM SPACES AT       = 

SEE DETAIL D FOR BRIDGE SKEW MORE THAN 7^30’. 

SEE DETAIL E FOR BRIDGE SKEW LESS THAN OR EQUAL TO 7^30’.  

D
/
2
 

D
/
2

 

D
 

| WEB 

DETAIL D 

DETAIL D 

DETAIL D 

C380 x 50 (TYP.) 

C380 x 50 (TYP.) 

SECTION A-A SECTION A-A 

DETAIL D 

D
/
2
 

| WEB 

DETAIL E 

| BOLT

FOR BRIDGES SKEWED LESS THAN OR EQUAL TO 7^30’ 

BEND ANGLES TO

FIT SKEW

MIDPOINT BETWEEN

BEARINGS

MIDPOINT BETWEEN

BEARINGS

FOR BRIDGES SKEWED MORE THAN 7^30’. 

þÿ�3�8� �m�m�‰� �H� þÿ�3�8� �m�m�‰� �H�

BEAM COIL TIE LOCATIONS

ALL SKEWSALL SKEWS 0^ TO 7^30’ SKEW 7^31’ TO 30^ SKEW 0^ TO 7^30’ SKEW 7^31’ TO 30^ SKEW 

INTEGRAL ABUTMENTSTUB ABUTMENT FIXED PIER EXPANSION PIER

3
0

0

INTERMEDIATE DIAPHRAGM

    BOLT LOCATIONS

INTERMEDIATE DIAPHRAGM

    BOLT LOCATIONS

7
5

 

7
5
 

7
5

 

75 

100 130

5
3

0

130

130

130 130 130 100 

1
2

5

1
2

5

(7^31’ TO 30^ SKEW) (0^ TO 7^30’ SKEW)

3
0

0

SEAL END OF BEAM

AT PLANT AS PER

MATERIALS IM570

(STUB ABUT. ONLY)

SECTION B-B 

5
0

5
0

4
0

55

VARIES

50

LENGTH OF C380 x 50 DIAPHRAGM 

þÿ�4�-�2�7� �m�

IN C380 x 50

NOTES:

WASHERS SHALL BE GALVANIZED. 

ALL DIAPHRAGM MATERIALS,  INCLUDING BOLTS,  NUTS AND

BID FOR STRUCTURAL STEEL.

SUBMITTED FOR APPROVAL.

INTERMEDIATE DIAPHRAGMS SHALL BE INCLUDED IN THE PRICE

ALL COSTS FOR FURNISHING AND INSTALLING STEEL

LAYOUT AND DETAILS OF THE DIAPHRAGMS SHALL BE

SHOP DRAWINGS OF THE STEEL DIAPHRAGMS SHOWING

SHALL BE CAST INTO THE WEB.   DRILLING IS NOT ALLOWED.

HAVE A THREAD LENGTH OF 75 mm MIN.  AND 100 mm MAX.

þÿ�T�H�E� �3�8� �m�m�‰� �H�O�L�E�S� �F�O�R� �T

þÿ�T�H�E� �2�2�.�2� �m�m�‰� �H�.�S�.� � �B�O�L�

ALL BOLTS ARE TO BE TIGHTENED PRIOR TO PLACING BRIDGE

DIAPHRAGMS LOCATED UNDER LONGITUDINAL BRIDGE FLOOR

CONSTRUCTION JOINTS SHALL NOT BE TIGHTENED UNTIL STAGE

TWO OF THE BRIDGE FLOOR HAS BEEN PLACED.

FLOOR CONCRETE WITH THE FOLLOWING EXCEPTION : BOLTS IN

AND SHALL MEET THE REQUIREMENTS OF ASTM A449.

6
5

6
5

7
5

7
5

6
5

6
5

7
5

7
5

55

55

DETAIL E DETAIL D 

5
5

5
5

B B

C380 x 50 

C380 x 50 C380 x 50 

3
8
0

1
0

0

4
5

3
0
0

4
5

3
9
0

L 152 x 102 x 12.7 x 390

3
8
0

1
0

0

L 152 x 102 x 12.7 x 390

4
5

3
0

0
4
5

3
9
0

L 152 x 102 x 12.7 x 390

þÿ�2�2�.�2� �m�m�‰� �H�.�S�.

NUT AND 2 HARDENED WASHERS

þÿ�2�2�.�2� �m�m�‰� �H�.�S�.

NUT AND 2 HARDENED WASHERS

þÿ�2�7� �m�m�‰�

100 LEG OF L

þÿ�3�8� �m�m�‰� �H�O�L�Eþÿ�3�8� �m�m�‰� �H�O�L�E

þÿ�2�7� �m�m�‰� �H�O�L�E� 

L AND IN { 100‘x‘9.5‘x‘390

{ 100 x 9.5 x 390

4-27 x 60 SLOTTED HOLES IN

þÿ�1�5�2� �L�E�G� �O�F� �L

H.S. BOLTS WITH HEX. NUT,

þÿ�1� �-�2�7� �m�m�‰� �I�.�D�.�

PLAIN WASHER AND 2

HARDENED WASHERS

4-27 x 60 SLOTTED HOLES IN

þÿ�1�5�2� �L�E�G� �O�F� �L

H.S. BOLTS WITH HEX. NUT,

þÿ�1� �-�2�7� �m�m�‰� �I�.�D�.� 

PLAIN WASHER AND 2

HARDENED WASHERS
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STANDARD SHEET  M1036ACONCRETE INTERMEDIATE DIAPHRAGMS FOR PC BEAM BRIDGES

ALL SKEWS ALL SKEWS 0^ TO 7^30’ SKEW 7^31’ TO 30^ SKEW 0^ TO 7^30’ SKEW 7^31’ TO 30^ SKEW 

INTEGRAL ABUTMENT STUB ABUTMENT FIXED PIER EXPANSION PIER

BEAM COIL TIE LOCATIONS AT ENDS OF BEAMS

7
5

 

75 

7
5

 

7
5

 

1
2
5
 

1
2
5
 

100 130 130 130 100 130 130 

130 

5
3
0

SEAL END OF BEAM

AT PLANT AS PER

MATERIALS IM570

(STUB ABUT. ONLY)

    ALL INTERMEDIATE DIAPHRAGM QUANTITIES FOR STRUCTURAL

CONCRETE AND REINFORCING STEEL ARE INCLUDED IN THE

NOTE:

    MINIMUM CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR

REINFORCING BAR IS TO BE 50 mm UNLESS OTHERWISE NOTED OR SHOWN.

AT LOCATIONS UNDER LONGITUDINAL BRIDGE FLOOR CONSTRUCTION

JOINTS THE INTERMEDIATE CONCRETE DIAPHRAGM IS TO BE OMITTED.

SUPERSTRUCTURE QUANTITIES ON DESIGN SHEET ??.

PERMISSIBLE CONSTRUCTION

JOINT AT INTERMEDIATE

DIAPHRAGMS.

FILL WITH

MORTAR

B

B

A A

SECTION SHOWING INTERMEDIATE DIAPHRAGM

SECTION B-B

b1 

w1 

w2 

w2 
w1 

2
5
0
 
T

Y
P

I
C

A
L

FILL WITH

MORTAR

(TYPICAL)

TYPICAL BEAM SPACING

SECTION A-A

w1 

2
5
0

T
Y

P
IC

A
L

FILL WITH

MORTAR

(TYPICAL)

TYPICAL BEAM SPACING

SECTION A-A

D
/2

D
/2

D
 

| 
D

I
A

P
H

R
A

G
M

S

MIDPOINT BETWEEN BEARINGS

| WEB

w2 

D=60

INTERMEDIATE DIAPH. LONGIT.

INTERMEDIATE DIAPH. HOOPS

MARK LOCATION LENGTHNO.SHAPE

w1 

w2 

REINFORCING STEEL-TOTAL (kg.)

REINFORCING BAR LIST

INTERMEDIATE DIAPHRAGMS

CONCRETE PLACEMENT QUANTITIES

INTERMEDIATE DIAPHRAGMS

TOTALQUANTITY

w2 

M
 

BEAM

SIZE
M 

BAR

LENGTH

A

B

C

D

3 EQ. SP. ; 4-w2 

3 EQ. SP. ; 4-w2 

TYPICAL BEAM SPACING

5050

7
5

5050

7
5

5050

(7^31’ TO 30^ SKEW) 

(0^ TO 7^30’ SKEW) 

INTERMEDIATE DIAPHRAGM

BEAM COIL TIE LOCATIONS

INTERMEDIATE DIAPHRAGM

BEAM COIL TIE LOCATIONS

| OF DIAPHRAGM

AND MIDPOINT

BETWEEN BEARINGS.

100 MIN. CL. 

a 

380

380

FOR BRIDGES SKEWED LESS THAN OR EQUAL TO 7^30’

380 380

FOR BRIDGES SKEWED MORE THAN 7^30’

150 150 

150 

w1 w2

MASS

150 MAX. CL.

(TYP. FOR w2)

580

710

840

1040

1610

1870

2130

2530

SIZE

15

15

BENT BAR DETAIL

NOTE: ALL DIMENSIONS ARE OUT

     TO OUT. D=PIN DIAMETER.

þÿ�1�9� �m�m�

COIL ROD

þÿ�1�9� �m�m�

COIL ROD

þÿ�1�9� �m�m�‰� �x� �3

þÿ�?�?� �A�T�

?? BEAM SPACES AT ?? = ??

þÿ�
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R
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0
1
.

INTERMEDIATE DIAPHRAGM STRUCTURAL STEEL - TOTAL (kg)

BULB TEE INTERMEDIATE DIAPHRAGM

STRUCTURAL STEEL

ONE BEAM CONNECTION (‘DETAIL "D" AND/OR DETAIL "E"‘) 

 ONE DIAPHRAGM

ONE DETAIL "E"

ONE DETAIL "D"

1‘-‘FILL { 152.4 x 152.4 x 12.7 = 1.0 kg

2‘-‘{ 167 x 318 x 9.5 = 7.9 kg

4‘-‘{ 167 x 318 x 3.1  = 5.2 kg

*1‘-‘WT‘155 x 26 = 26 kg/m

1‘-‘W‘310 x 52 = 52 kg/m

2‘-‘BENT {‘230x150x12.7x1140 = 86.5 kg

1‘-‘BACKING {‘150x9.5x1140 = 12.8 kg

1‘-‘BENT {‘230x150x12.7x1140 = 43.2 kg

MASS

NUMBER OF

DIAPHRAGMS

LENGTH OF MEMBER

NO. OF BEAM

CONNECTIONS

N
O

T
E

: I
F
 S

K
E

W
 I

S
 >

0^ &
 <

7^30’

T
H

E
 1

67 m
m

 W
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þÿ�3�‘�-�‘�2�2�.�2� �m�m�‰�‘�x�‘�2�2�8� �H�.�S�.� �B�O�L�T�

þÿ�2�4�‘�-�‘�2�2�.�2� �m�m�‰�‘�x�‘�5�7�.�2� �H�.�S�.� �B�O�L�T

þÿ�1�8�‘�-�‘�2�2�.�2� �m�m�‰�‘�x�‘�6�3�.�5� �H�.�S�.� �B�O�L�

þÿ�1�‘�-�‘�2�2�.�2� �m�m�‰�‘�x�‘�6�3�.�5� �H�.�S�.� �B�O�L�T

þÿ�4�‘�-�‘�2�2�.�2� �m�m�‰�‘�x�‘�5�0�.�8� �H�.�S�.� �B�O�L�T

2‘-‘L‘152‘x‘102‘x‘7.9 - 15.3 kg/m PER "L"

STEEL INTERMEDIATE DIAPHRAGMS FOR BULB TEE BEAM BRIDGES STANDARD SHEET  M1036BR

6
5

3-27.0 mm x 76.2 mm

SLOTTED HOLES IN

{ 152.4 x 9.5 x 1140

AND WT‘155‘x‘26 DIAPHRAGM

þÿ�4�-�2�7�.�0� �m�m�

EACH L 152 x 102 x

7.9 AND WT 155 x 26

7
6

.2
7

6
.2

VARIES LENGTH OF L‘152‘x‘102‘x‘7.9

SECTION C-C

SECTION SHOWING INTERMEDIATE DIAPHRAGM

D
/
2
 

D
/
2

 

D
 

| WEB 

DETAIL D 

DETAIL D 

D
/
2
 

| BOLT

TOP OF DECK

L‘152‘x‘102‘x‘7.9

(TYP.)

WT 155 x 26

PART SECTION A-A 

AA

DETAIL D 

| WEB 

DETAIL E 

FOR BRIDGES SKEWED LESS THAN OR EQUAL TO 7^30’ 

BEND ANGLES TO

FIT SKEW

PART SECTION A-A 

L‘152x102x7.9 (TYP.) 

L‘152x102x7.9 (TYP.) 

? BEAM SPACES AT ? = ?

SEE DETAIL E FOR BRIDGE SKEW

LESS THAN OR EQUAL TO 7^30’.

SEE DETAIL D FOR BRIDGE

SKEW MORE THAN 7^30’.

DETAIL D

NOTE: THE W‘310‘x‘52 WILL REQUIRE

BEVELED ENDS TO MATCH THE SKEW.

FOR BRIDGES SKEWED GREATER THAN 7^30’ 

QUARTER POINTS

AND/OR MIDPOINT

BETWEEN BEARINGS

QUARTER POINTS

AND/OR MIDPOINT

BETWEEN BEARINGS

þÿ�3�8�.�1� �m�m�‰� �þÿ�3�8�.�1� �m�m�‰� �

SEE

DETAIL D

{‘152.4‘x9.5‘x‘1140 (TYP.)

W‘310 x 52

(TYP.)

BEAM COIL TIE LOCATIONS

230150
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BEAM FACE DIAPHRAGM FACE

DIAPHRAGM SUPPORT

TYP.

W310 x 52

1
0

0
1
0
0

4
7

0
4

7
0

SECTION B-B

ALL SKEWS ALL SKEWS

0^ TO 7^30’ SKEW 7^31’ TO 30^ SKEW 

0^ TO 7^30’ SKEW 7^31’ TO 30^ SKEW 

FIXED PIER

EXPANSION PIER

7
5
 

7
5
 

7
5
 

75 

100 

130

5
3
0

130

130

130

130 130 100 

1
3

0

1
3

0

INTEGRAL ABUT. STUB ABUT.

230 x 150 x 12.7

BENT SEEL PLATE

{‘9.5

(TYP.)

27.0‘mm x 76.2‘mm 

SLOTTED HOLES

IN 150 LEG OF

BENT {.

4.8

þÿ�2�2�.�

BOLT

(TYP.)

1
1
4
0

WT155 x 26

þÿ�2�2�.�2� �m

FOR SHIM {

CONNECTION AS 

REQUIRED.

INTERMEDIATE DIAPHRAGM

BOLT HOLE LOCATIONS

N
O

TE:  
FO

R
 B

EA
M

S <
 3

6m
, D

IA
PH

R
A

M
S

A
R

E O
N

LY
 N

EED
ED
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T M

ID
SPA

N

FOR BRIDGES SKEWED GREATER THAN 7^30’ 

FOR BRIDGES SKEWED LESS THAN OR EQUAL TO 7^30’ 

SEAL END OF BEAM AT PLANT

AS PER MATERIALS IM570

(STUB ABUT. ONLY)

NOTES:

WASHERS SHALL BE GALVANIZED. 

ALL DIAPHRAGM MATERIALS,  INCLUDING BOLTS,  NUTS AND

BID FOR STRUCTURAL STEEL.

SUBMITTED FOR APPROVAL.

INTERMEDIATE DIAPHRAGMS SHALL BE INCLUDED IN THE PRICE

ALL COSTS FOR FURNISHING AND INSTALLING STEEL

LAYOUT AND DETAILS OF THE DIAPHRAGMS SHALL BE

SHOP DRAWINGS OF THE STEEL DIAPHRAGMS SHOWING

SHALL BE CAST INTO THE WEB.   DRILLING IS NOT ALLOWED.

HAVE A THREAD LENGTH OF 75 mm MIN.  AND 100 mm MAX.

UNTIL STAGE TWO OF THE BRIDGE FLOOR HAS BEEN PLACED.

FLOOR CONSTRUCTION JOINTS SHALL NOT BE TIGHTENED

BOLTS IN DIAPHRAGMS LOCATED UNDER LONGITUDINAL BRIDGE

BRIDGE FLOOR CONCRETE WITH THE FOLLOWING EXCEPTION:

ALL BOLTS ARE TO BE TIGHTENED PRIOR TO PLACING

þÿ�T�H�E� �2�2�.�2� �m�m�‰� �H�.�S�.� �B�O�L�T

þÿ�T�H�E� �3�8�.�1� �m�m�‰� �H�O�L�E�S� �F�O�R� 

AND SHALL MEET THE REQUIREMENTS OF ASTM A449.

1
2

5
0

1
0
0

1
0
0

1
1
4
0

1
5
5

4
7
0

4
7
0

1
5
5

W310 x 52

L‘152 x 102 x 7.9

(TYP.)

150 230

2
5

4
7
0

4
7
0

B

B

C C

DETAIL D

DETAIL E

SHIM { (‘3.1 mm‘) PROVIDE

TWO AT EACH LOCATIONS.

2
5

| INTERIOR BEAM| EXTERIOR BEAM

þÿ�~�‘�3�5� �m

 ‘IN BEAM WEB

BENT { 230‘x

150‘x‘12.7‘x‘1140

6.3

þÿ�~�‘�3�8�.�1� 

 ‘IN BEAM WEB

8 SPS. AT 150 = 1200 - 18 BOLTS

27.0 mm x 34.9 mm SHORT SLOTTED

HOLES LONGITUDINALLY IN ANGLES

þÿ�F�O�R� �2�2�.�2� �m�m�‰� �B�O�L�T

HEAVY HEX. NUT.

152.4 x 152.4 x

12.7 FILL {

BENT { 230‘x

150‘x‘12.7‘x‘1140

þÿ�2�2�.�2

BOLT (TYP.)
WT155 x 26

NOTE:  W310‘x‘52 SHALL BE INSTALLED ONLY IN THE OUTSIDE BAYS

OVER THE TRAVELED ROADWAY.

þÿ�2�2�.�2� �m�m�‰� �H�.

þÿ�H�E�A�V�Y� �H�E�X� �N�U

þÿ�I�.�D�.� �B�Y�

O.D. PLAIN WASHER,

AND 2 HARDENED

WASHERS. (TYP.)

þÿ�2�2�.�2� �m�m�‰� �H�.

þÿ�H�E�A�V�Y� �H�E�X� �N�U

þÿ�I�.�D�.� �B�Y�

O.D. PLAIN WASHER,

AND 2 HARDENED

WASHERS. (TYP.)

BENT { 230 x 

150 x 12.7 x 1140

27.0 mm x 76.2 mm

SLOTTED HOLES

IN 150 LEG OF

BENT { AND IN

{‘152.4 x 9.5 x 1140

* THE LENGTH OF THE WT155 x 26

SHOWN IN THE TABLE IS BASED ON

A VARIABLE CLEARANCE OF 40 mm TO

55 mm BETWEEN THE FACE OF BEAM

WEB AND END OF WT155 x 26.

þÿ�4�-�2�2�.�2� �m�m�‰� �H�

HEX. NUT & TWO WASHERS

IN 230 LEG OF BENT {.

þÿ�O�V�E�R�S�I�Z�E� �2�7

IN THESE CONNECTIONS

27.0 mm x 76.2 mm

SLOTTED HOLES IN

150 LEG OF BENT {

AND IN {‘152.4x9.5x1140

~‘BOLT HOLES SHALL

 ‘BE SPACED TO

 ‘MISS PRESTRESSED

 ‘STRANDS IN CONCRETE

 ‘BEAMS.

þÿ�2�7�.�

HOLES (TYP.)

COUNTY

DESIGN SHEET NO. OF DESIGN NO.FILE NO.

IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION

PROJECT NUMBER SHEET NUMBER

10-FEB-2006 13:50 ajeffer W:\Projects\0000006002\BRFinal\MetricBeams.dgn  m1036BR

DESIGN TEAM 



H
1
0
3
6
B

W
.S

0
1
 -

 0
3
-
0
1
 T

H
I
S

 S
H

E
E

T
 I

S
S

U
E

D
.

R
E

V
I
S

E
D

 0
7
-
0
4
 -

 S
T

U
B

 A
B

U
T

. 
S

E
A

L
 N

O
T

E
 A

D
D

E
D

. 
 R

E
N

A
M

E
D

 S
H

E
E

T
 T

O
 H

M
1
0
3
6
.B

W
.S

0
1
.

STEEL INTERMEDIATE DIAPHRAGMS FOR BULB TEE BEAM BRIDGES STANDARD SHEET  M1036BW

6
5

7
6

.2
7
6
.2

LENGTH OF L‘102

þÿ�2�-�2�7�.�0�‘�m�m�

EACH L‘102x76x7.9

AND L‘89x89x7.9

3-27.0 mm‘x‘76.2 mm

SLOTTED HOLES IN

{ 152.4‘x‘9.5‘x‘1140

SECTION C-C

INTERMEDIATE DIAPHRAGM STRUCTURAL STEEL - TOTAL (kg)

BULB TEE INTERMEDIATE DIAPHRAGM

STRUCTURAL STEEL

ONE BEAM CONNECTION (‘DETAIL "D" AND/OR DETAIL "E"‘) 

 ONE DIAPHRAGM

ONE DETAIL "E"

ONE DETAIL "D"

1‘-‘FILL { 101.6‘x‘101.6‘x‘9.5 = 0.8 kg

MASS

NO. OF BEAM

CONNECTIONS

þÿ�3�‘�-�‘�2�2�.�2� �m�m�‰� �x� �2�2�8� �H�.�S�.�B�O�L�T�S

NO. OF TOTAL

DIAPHRAGMS

LENGTH OF MEMBER

*1‘-‘L‘89‘x‘89‘x‘7.9 = 10.7 kg/m

þÿ�1�‘�-�‘�2�2�.�2� �m�m�‰�‘�x�‘�6�3�.�5� �H�.�S�.�B�O�L�T�

þÿ�1�2�‘�-�‘�2�2�.�2� �m�m�‰�‘�x�‘�5�7�.�1� �H�.�S�.�B�O�L�T

2‘-‘BENT {‘191‘x‘150‘x‘9.5‘x‘1140 = 57.0 kg

1‘-‘BACKING {‘150‘x‘9.5‘x‘1140 = 12.9 kg

1‘-‘BENT {‘191‘x‘150‘x‘9.5‘x‘1140 = 28.5 kg

2‘-‘L‘102‘x‘76‘x‘7.9  -  10.7 kg PER "L"

NOTES:

WASHERS SHALL BE GALVANIZED. 

ALL DIAPHRAGM MATERIALS,  INCLUDING BOLTS,  NUTS AND

BID FOR STRUCTURAL STEEL.

SUBMITTED FOR APPROVAL.

INTERMEDIATE DIAPHRAGMS SHALL BE INCLUDED IN THE PRICE

ALL COSTS FOR FURNISHING AND INSTALLING STEEL

LAYOUT AND DETAILS OF THE DIAPHRAGMS SHALL BE

SHOP DRAWINGS OF THE STEEL DIAPHRAGMS SHOWING

SHALL BE CAST INTO THE WEB.   DRILLING IS NOT ALLOWED.

HAVE A THREAD LENGTH OF 75 mm MIN.  AND 100 mm MAX.

þÿ�T�H�E� �2�2�.�2� �m�m�‰� �H�.�S�.� � �B�O�L�

þÿ�T�H�E� �3�8�.�1� �m�m�‰� �H�O�L�E�S� �F�O�R� 

UNTIL STAGE TWO OF THE BRIDGE FLOOR HAS BEEN PLACED.

FLOOR CONSTRUCTION JOINTS SHALL NOT BE TIGHTENED

BOLTS IN DIAPHRAGMS LOCATED UNDER LONGITUDINAL BRIDGE

BRIDGE FLOOR CONCRETE WITH THE FOLLOWING EXCEPTION:

ALL BOLTS ARE TO BE TIGHTENED PRIOR TO PLACING

AND SHALL MEET THE REQUIREMENTS OF ASTM A449.

SECTION SHOWING INTERMEDIATE DIAPHRAGM

D
/
2
 

D
/
2

 

D
 

| WEB 

DETAIL D 

DETAIL D 

D
/
2
 

| BOLT

TOP OF DECK

PART SECTION A-A 

AA

DETAIL D 

| WEB 

DETAIL E 

FOR BRIDGES SKEWED LESS THAN OR EQUAL TO 7^30’ 

BEND ANGLES TO

FIT SKEW

PART SECTION A-A 

? BEAM SPACES AT ? = ?

SEE DETAIL E FOR BRIDGE SKEW

LESS THAN OR EQUAL TO 7^30’.

SEE DETAIL D FOR BRIDGE

SKEW MORE THAN 7^30’.

DETAIL D

L‘102‘x‘76‘x‘7.9

(TYP.)

L‘102x76x7.9 (TYP.) 

L‘102x76x7.9 (TYP.) 

þÿ�3�8�.�1� �m�m�‰� � þÿ�3�8�.�1� �m�m�‰� �

QUARTER POINTS

AND/OR MIDPOINTS

BETWEEN BEARINGS

FOR BRIDGES SKEWED GREATER THAN 7^30’ 

L‘89‘x‘89‘x‘7.9

(TYP.)

QUARTER POINTS

AND/OR MIDPOINTS

BETWEEN BEARINGS

SEE

DETAIL D

{‘152.4‘x9.5‘x‘1140 (TYP.)

191150
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BEAM FACE DIAPHRAGM FACE

DIAPHRAGM SUPPORT

1
0
0

1
0
0

4
7
0

191 x 150 x 9.5

BENT STEEL PLATE

27.0 mm x 76.2 mm 

SLOTTED HOLES

IN 150 LEG OF

BENT {.

4
7

0

1
1
4
0

BEAM COIL TIE LOCATIONS

1
2

5
0

1
0

0
1
0
0

1
1

4
0

1
5
5

4
7
0

4
7
0

1
5
5

150 191

2
5

4
7
0

4
7
0

C C

DETAIL D

ALL SKEWS ALL SKEWS

0^ TO 7^30’ SKEW 7^31’ TO 30^ SKEW 

0^ TO 7^30’ SKEW 7^31’ TO 30^ SKEW 

FIXED PIER

EXPANSION PIER

7
5
 

7
5
 

7
5
 

75 

100 

130

5
3
0

130

130

130

130 130 100 

1
3

0

1
3

0

INTEGRAL ABUT. STUB ABUT.

INTERMEDIATE DIAPHRAGM

BOLT HOLE LOCATIONS

DETAIL E

2
5

| INTERIOR BEAM| EXTERIOR BEAM

N
O

TE:  
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R
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M

S <
 3

6m
, D

IA
PH
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M
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A
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L‘102 x 76 x 7.9

(TYP.)

L‘89 x 89 x 7.9

þÿ�2�2�.�2� �m�m�‰�

WITH HEAVY HEX NUT,

þÿ�1�-�2�5�m�m�‰

þÿ�6�4�m�m�‰� �O�.�D�.� �

AND 2 HARDENED

WASHERS. (TYP.)

27.0‘mm x 76.2‘mm

SLOTTED HOLES

IN 150 LEG OF

BENT { AND IN

{‘152.4‘x‘9.5‘x‘1140

BENT { 191 x 

152.4 x 9.5 x‘1140

BENT { 191 x 

152.4 x 9.5 x‘1140

27.0 mm x 34.9 mm SHORT SLOTTED

HOLES LONGITUDINALLY IN ANGLES

þÿ�F�O�R� �2�2�.�2� �m�m�‰�

WASHERS, HEAVY HEX. NUT.

6.3

101.6 x 101.6 x

9.5 FILL {

27.0 mm x 76.2 mm

SLOTTED HOLES IN

150 LEG OF BENT {

AND IN {‘152.4x9.5x1140

BENT { 191‘x 

152.4‘x‘9.5‘x‘1140

~‘BOLT HOLES SHALL

 ‘BE SPACED TO

 ‘MISS PRESTRESSED

 ‘STRANDS IN CONCRETE

 ‘BEAMS.

þÿ�~�‘�3�8�.�1� 

 ‘IN BEAM WEB

þÿ�~�‘�3�8�.�1� 

 ‘IN BEAM WEB

*‘THE LENGTH OF THE L‘89x89x7.9

AND L‘102x76x7.9 SHOWN IN THE TABLE

IS BASED ON A VARIABLE CLEARANCE

OF 40 mm TO 55 mm BETWEEN THE

FACE OF BEAM WEB AND END OF THE

L‘89x89x7.9 AND L‘102x76x7.9.

FOR BRIDGES SKEWED GREATER THAN 7^30’ 

FOR BRIDGES SKEWED LESS THAN OR EQUAL TO 7^30’ 

þÿ�2�-�2�2�.�2� �m�m�‰� �H�

HEAVY HEX. NUT & TWO

WASHERS IN 191 LEG

OF BENT {.  OVERSIZE

þÿ�2�7� �m�m�‰� �H�O�L

CONNECTIONS

þÿ�2�2�.�2� �m�m�‰�

WITH HEAVY HEX NUT,

þÿ�1�-�2�5� �m�m�‰� �I�.

O.D. PLAIN WASHER,

AND 2 HARDENED

WASHERS. (TYP.)

SEAL END OF BEAM AT PLANT

AS PER MATERIALS IM570

(STUB ABUT. ONLY)

þÿ�2�7�.�

HOLES (TYP.)

???‘x‘76‘x‘7.9 DIAPHRAGM

VAR.

COUNTY

DESIGN SHEET NO. OF DESIGN NO.FILE NO.
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STANDARD SHEET M1036CR

SECTION C-C

VARIES

7
5

7
5 6
5

LENGTH OF W‘460

þÿ�2�-�2�4� �m�m�‰

{‘150 x 9.5 x 340

þÿ�4�-�2�4� �m�m�

HOLES IN EACH

L‘230 x 150 AND

W460 x 74 OR

C380 x 50

x 74 DIAPHRAGM

N
O

T
E

: I
F
 S

K
E

W
 I

S
 >

0^ &
 <

7^30’

T
H

E
 1

67 m
m
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R
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* THE LENGTH OF THE W460 x 74

AND C380‘x‘50 SHOWN IN THE TABLE

IS BASED ON A VARIABLE CLEARANCE

OF 40 mm TO 55 mm BETWEEN THE

FACE OF BEAM WEB AND END OF THE

W460 x 74 AND C380‘x‘50.

INTERMEDIATE DIAPHRAGM STRUCTURAL STEEL - TOTAL (kg)

ONE BEAM CONNECTION (‘DETAIL "D" AND/OR DETAIL "E"‘) 

 ONE DIAPHRAGM

ONE DETAIL "E"

ONE DETAIL "D"

þÿ�2�‘�-�‘�2�2� �m�m�‰� �x� �2�2�8� �H�.�S�.�B�O�L�T�S� 

þÿ�2�2�‘�-�‘�2�2� �m�m�‰� �x� �6�0� �H�.�S�.�B�O�L�T�S� 

þÿ�4�‘�-�‘�2�2� �m�m�‰� �x� �4�8� �H�.�S�.�B�O�L�T�S� �W

1‘-‘FILL { 101.6 x 101.6 x 12.7 = 1.0 kg

2‘-‘{ 167 x 318 x 9.5 = 7.9 kg

4‘-‘{ 167 x 318 x 3.1  = 5.2 kg

1‘-‘C380 x 50 = 50 kg/m

2‘-‘BENT {‘230x150x12.7x1200 = 87.8 kg

1‘-‘BACKING {‘150x9.5x1200 = 13.4 kg

1‘-‘BENT {‘230x150x12.7x1200 = 43.9 kg

MASS

NUMBER OF

DIAPHRAGMS

LENGTH OF MEMBER

NO. OF BEAM

CONNECTIONS

BULB TEE "C" BEAM INTERMEDIATE

DIAPHRAGM STRUCTURAL STEEL

1‘-‘W‘360 x 57 = 57 kg/m

*1‘-‘W460 x 74 = 74 kg/m

2‘-‘L‘230 x 150 x 12.7 = ??? kg/m

þÿ�8�‘�-�‘�2�2� �m�m�‰� �x� �5�4� �H�.�S�.�B�O�L�T�S� �

SECTION SHOWING INTERMEDIATE DIAPHRAGM

TYP.
5

W‘360 x 57

TOP OF DECK

þÿ�2�2� �m�m

FOR SHIM {

CONNECTION AS 

REQUIRED.

SECTION B-B

AA

? BEAM SPACES AT ? = ?

þÿ�2�2�

BOLT

(TYP.)

{‘9.5

(TYP.)

C380x50

W460x74

W360x57 W360x57

W460x74

SEE

DETAIL D SEE DETAIL E FOR BRIDGE SKEW

LESS THAN OR EQUAL TO 7^30’.

SEE DETAIL D FOR BRIDGE

SKEW GREATER THAN 7^30’.

W‘460 x 74
{‘150‘x‘9.5‘x‘340 5

0
5
0

3
 @

 8
0

24 mm x 36 mm

HORIZONTAL

SLOTTED HOLES

24 mm x 36 mm

VERTICAL

SLOTTED HOLES

SLOTTED HOLE DETAILS

"
a
"

D
IM

E
N

S
IO

N

"
a
"

D
IM

E
N

S
IO

N

NOTE: "a" DIMENSIONS

     MUST BE EQUAL.

INTERMEDIATE DIAPHRAGM

BOLT HOLE LOCATIONS

( 7^31’ TO 30^ SKEW )

( 0^ TO 7^31’ SKEW )

5
2
1

5
2

1
2
4

0

2
4
0

BEAM COIL TIE LOCATIONS

ALL SKEWS ALL SKEWS

0^ TO 7^30’ SKEW 7^31’ TO 30^ SKEW 

0^ TO 7^30’ SKEW 7^31’ TO 30^ SKEW 

FIXED PIER

EXPANSION PIER

7
5

 

7
5
 

7
5
 

75 

100 

130

5
3
0

130

130

130

130 130 100 

1
3

0

1
3

0

INTEGRAL ABUT. STUB ABUT.

SEAL END OF BEAM AT PLANT

AS PER MATERIALS IM570

(STUB ABUT. ONLY)

NOTES:

WASHERS SHALL BE GALVANIZED. 

ALL DIAPHRAGM MATERIALS,  INCLUDING BOLTS,  NUTS AND

BID FOR STRUCTURAL STEEL.

SUBMITTED FOR APPROVAL.

INTERMEDIATE DIAPHRAGMS SHALL BE INCLUDED IN THE PRICE

ALL COSTS FOR FURNISHING AND INSTALLING STEEL

LAYOUT AND DETAILS OF THE DIAPHRAGMS SHALL BE

SHOP DRAWINGS OF THE STEEL DIAPHRAGMS SHOWING

SHALL BE CAST INTO THE WEB.   DRILLING IS NOT ALLOWED.

HAVE A THREAD LENGTH OF 75 mm MIN.  AND 100 mm MAX.

þÿ�T�H�E� �3�5� �m�m�‰� �H�O�L�E�S� �F�O�R� 

þÿ�T�H�E� �2�2� �m�m�‰� �H�.�S�.� � �B�O�L�T�

UNTIL STAGE TWO OF THE BRIDGE FLOOR HAS BEEN PLACED.

BRIDGE FLOOR CONCRETE WITH THE FOLLOWING EXCEPTION:

ALL BOLTS ARE TO BE TIGHTENED PRIOR TO PLACING

BOLTS IN DIAPHRAGMS LOCATED UNDER LONGITUDINAL BRIDGE

FLOOR CONSTRUCTION JOINTS SHALL NOT BE TIGHTENED

AND SHALL MEET THE REQUIREMENTS OF ASTM A449.

D
/
2

 

D
/
2

 

D
 

| WEB 

DETAIL D 

DETAIL D 

D
/
2

 

| BOLT

þÿ�3�5� �m�m�‰� �H� DETAIL D 

| WEB 

DETAIL E 

FOR BRIDGES SKEWED LESS THAN OR EQUAL TO 7^30’ 

BEND ANGLES TO

FIT SKEW

þÿ�3�5� �m�m�‰� �H�

PART SECTION A-A 

DETAIL D

NOTE: THE W‘360‘x‘57 WILL REQUIRE

BEVELED ENDS TO MATCH THE SKEW.

PART SECTION A-A 
FOR BRIDGES SKEWED GREATER THAN 7^30’ 

QUARTER POINTS

AND/OR MIDPOINT

BETWEEN BEARINGS

QUARTER POINTS

AND/OR MIDPOINT

BETWEEN BEARINGS

DIAPHRAGM

DIAPHRAGM

DETAIL D

DETAIL E

þÿ�2�2� 

BOLT (TYP.)

B

SHIM { (‘3.1 mm‘) PROVIDE

TWO AT EACH LOCATIONS.

150 230

þÿ�2�2� �m�m�‰� �

WITH HEX NUT AND

2 HARDENED

WASHERS. (TYP.) | EXTERIOR BEAM

2
4
0

C C

þÿ�2�2� �m�m�‰� �

WITH HEX NUT

AND 2 HARDENED

WASHERS. (TYP.)
| INTERIOR BEAM

þÿ�~�‘�3�5� �m

 ‘IN BEAM WEB

þÿ�~�‘�3�5� �m

 ‘IN BEAM WEB

B

C380x50

W460x74 (‘LEVEL‘)

BENT { 230 x 

150 x 12.7 x 340
BENT { 230 x 

150 x 12.7 x 340

5
0

5
0

W‘360 x 57 ( LEVEL‘)

NOTE:  W460x74 AND W360x57 SHALL BE INSTALLED ONLY IN THE

OUTSIDE BAYS OVER THE TRAVELED ROADWAY.

24 mm x 36 mm

SLOTTED HOLES

IN 230 LEG OF

BENT { AND IN

W460‘x‘74 AND

C380‘x‘50

þÿ�2�7� �m�m�‰� 

150 mm LEG OF

BENT { AND IN

{‘150‘x‘9.5‘x‘340

~‘BOLT HOLES SHALL BE SPACED

 ‘SO AS TO MISS PRESTRESSED

 ‘STRANDS IN CONCRETE BEAMS.

11 BOLTS SPACED AT 150 = 1500

STEEL INTERM. DIAPHS. FOR BULB TEE "C" BEAM BRIDGES OVER TRAVELED ROADWAYS COUNTY
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STANDARD SHEET M1036CW

SECTION C-C

VARIES

7
5

7
5 6
5

þÿ�2�-�2�4� �m�m�‰

{‘150 x 9.5 x 340

LENGTH OF C380

x 50 DIAPHRAGM

þÿ�4�-�2�4� �m�m�

HOLES IN EACH

L‘230 x 150 AND

C380 x 50

* THE LENGTH OF THE C380‘x‘50

SHOWN IN THE TABLE IS BASED ON

A VARIABLE CLEARANCE OF 40 mm

TO 55 mm BETWEEN THE FACE OF

BEAM WEB AND END OF THE

C380‘x‘50.

INTERMEDIATE DIAPHRAGM STRUCTURAL STEEL - TOTAL (kg)

ONE BEAM CONNECTION (‘DETAIL "D" AND/OR DETAIL "E"‘) 

 ONE DIAPHRAGM

ONE DETAIL "E"

ONE DETAIL "D"

þÿ�2�‘�-�‘�2�2� �m�m�‰� �x� �2�2�8� �H�.�S�.�B�O�L�T�S� 

þÿ�2�2�‘�-�‘�2�2� �m�m�‰� �x� �6�0� �H�.�S�.�B�O�L�T�S� 

þÿ�4�‘�-�‘�2�2� �m�m�‰� �x� �4�8� �H�.�S�.�B�O�L�T�S� �W

1‘-‘FILL { 101.6 x 101.6 x 12.7 = 1.0 kg

2‘-‘{ 167 x 318 x 9.5 = 7.9 kg

4‘-‘{ 167 x 318 x 3.1  = 5.2 kg

1‘-‘C380 x 50 = 50 kg/m

2‘-‘BENT {‘230x150x12.7x1200 = 87.8 kg

1‘-‘BACKING {‘150x9.5x1200 = 13.4 kg

1‘-‘BENT {‘230x150x12.7x1200 = 43.9 kg

MASS

NUMBER OF

DIAPHRAGMS

LENGTH OF MEMBER

NO. OF BEAM

CONNECTIONS

BULB TEE "C" BEAM INTERMEDIATE

DIAPHRAGM STRUCTURAL STEEL

2‘-‘L‘230 x 150 x 12.7 = ??? kg/m

þÿ�8�‘�-�‘�2�2� �m�m�‰� �x� �5�4� �H�.�S�.�B�O�L�T�S� �
NOTES:

WASHERS SHALL BE GALVANIZED. 

ALL DIAPHRAGM MATERIALS,  INCLUDING BOLTS,  NUTS AND

BID FOR STRUCTURAL STEEL.

SUBMITTED FOR APPROVAL.

INTERMEDIATE DIAPHRAGMS SHALL BE INCLUDED IN THE PRICE

ALL COSTS FOR FURNISHING AND INSTALLING STEEL

LAYOUT AND DETAILS OF THE DIAPHRAGMS SHALL BE

SHOP DRAWINGS OF THE STEEL DIAPHRAGMS SHOWING

SHALL BE CAST INTO THE WEB.   DRILLING IS NOT ALLOWED.

HAVE A THREAD LENGTH OF 75 mm MIN.  AND 100 mm MAX.

þÿ�T�H�E� �3�5� �m�m�‰� �H�O�L�E�S� �F�O�R� 

þÿ�T�H�E� �2�2� �m�m�‰� �H�.�S�.� � �B�O�L�T�

UNTIL STAGE TWO OF THE BRIDGE FLOOR HAS BEEN PLACED.

BRIDGE FLOOR CONCRETE WITH THE FOLLOWING EXCEPTION:

ALL BOLTS ARE TO BE TIGHTENED PRIOR TO PLACING

BOLTS IN DIAPHRAGMS LOCATED UNDER LONGITUDINAL BRIDGE

FLOOR CONSTRUCTION JOINTS SHALL NOT BE TIGHTENED

AND SHALL MEET THE REQUIREMENTS OF ASTM A449.

INTERMEDIATE DIAPHRAGM

BOLT HOLE LOCATIONS

( 7^31’ TO 30^ SKEW )

( 0^ TO 7^31’ SKEW )

5
2
1

5
2

1
2
4

0

2
4

0

BEAM COIL TIE LOCATIONS

ALL SKEWS ALL SKEWS

0^ TO 7^30’ SKEW 7^31’ TO 30^ SKEW 

0^ TO 7^30’ SKEW 7^31’ TO 30^ SKEW 

FIXED PIER

EXPANSION PIER

7
5

 

7
5
 

7
5
 

75 

100 

130

5
3
0

130

130

130

130 130 100 

1
3

0

1
3

0

INTEGRAL ABUT. STUB ABUT.

SEAL END OF BEAM AT PLANT

AS PER MATERIALS IM570

(STUB ABUT. ONLY)

5
0

5
0

3
 @

 8
0

24 mm x 36 mm

HORIZONTAL

SLOTTED HOLES

24 mm x 36 mm

VERTICAL

SLOTTED HOLES

SLOTTED HOLE DETAILS

DETAIL D

DETAIL E

150 230

þÿ�2�2� �m�m�‰� �

WITH HEX NUT AND

2 HARDENED

WASHERS. (TYP.) | EXTERIOR BEAM

C C

þÿ�2�2� �m�m�‰� �

WITH HEX NUT

AND 2 HARDENED

WASHERS. (TYP.)
| INTERIOR BEAM

~‘BOLT HOLES SHALL

 ‘BE SPACED SO AS

 ‘TO MISS PRESTRESSED

 ‘STRANDS IN CONCRETE

 ‘BEAMS.

þÿ�~�‘�3�5� �m

 ‘IN BEAM WEB

þÿ�~�‘�3�5� �m

 ‘IN BEAM WEB

C380x50

C380x50

BENT { 230 x 

150 x 12.7 x 340

24 mm x 36 mm

SLOTTED HOLES

IN 230 LEG OF

BENT { AND IN

C380 x 50

2
4
0

5
0

5
0

þÿ�2�7� �m�m�‰� 

150 mm LEG OF

BENT { AND IN

{‘150‘x‘9.5‘x‘340

SECTION SHOWING INTERMEDIATE DIAPHRAGM

TOP OF DECK

AA

? BEAM SPACES AT ? = ?

C380x50

SEE

DETAIL D

C380x50 C380x50

SEE DETAIL E FOR BRIDGE SKEW

LESS THAN OR EQUAL TO 7^30’.

SEE DETAIL D FOR BRIDGE

SKEW GREATER THAN 7^30’.

{‘150‘x‘9.5‘x‘340

D
/
2
 

D
/
2

 

D
 

| WEB 

DETAIL D 

DETAIL D 

D
/
2
 

| BOLT

þÿ�3�5� �m�m�‰� �H�

PART SECTION A-A 

DETAIL D 

| WEB 

DETAIL E 

FOR BRIDGES SKEWED LESS THAN OR EQUAL TO 7^30’ 

BEND ANGLES TO

FIT SKEW

þÿ�3�5� �m�m�‰� �H�

PART SECTION A-A 

DETAIL D

FOR BRIDGES SKEWED GREATER THAN 7^30’ 

QUARTER POINTS

AND/OR MIDPOINT

BETWEEN BEARINGS

QUARTER POINTS

AND/OR MIDPOINT

BETWEEN BEARINGS

C380‘x‘50 (TYP.) 

C380‘x‘50 (TYP.) 

STEEL INTERM. DIAPHS. FOR BULB TEE "C" BEAM BRIDGES OVER WATERWAYS COUNTY
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INTERMEDIATE DIAPHRAGM STRUCTURAL STEEL - TOTAL (kg)

ONE BEAM CONNECTION (‘DETAIL "D" AND/OR DETAIL "E"‘) 

 ONE DIAPHRAGM

ONE DETAIL "E"

ONE DETAIL "D"

þÿ�2�‘�-�‘�2�2� �m�m�‰� �x� �2�2�8� �H�.�S�.�B�O�L�T�S� 

þÿ�2�2�‘�-�‘�2�2� �m�m�‰� �x� �6�0� �H�.�S�.�B�O�L�T�S� 

þÿ�4�‘�-�‘�2�2� �m�m�‰� �x� �4�8� �H�.�S�.�B�O�L�T�S� �W

1‘-‘FILL { 101.6 x 101.6 x 12.7 = 1.0 kg

2‘-‘{ 167 x 318 x 9.5 = 7.9 kg

4‘-‘{ 167 x 318 x 3.1  = 5.2 kg

1‘-‘C380 x 50 = 50 kg/m

2‘-‘BENT {‘230x150x12.7x1200 = 87.8 kg

1‘-‘BACKING {‘150x9.5x1200 = 13.4 kg

1‘-‘BENT {‘230x150x12.7x1200 = 43.9 kg

MASS

NUMBER OF

DIAPHRAGMS

LENGTH OF MEMBER

NO. OF BEAM

CONNECTIONS

BULB TEE "D" BEAM INTERMEDIATE

DIAPHRAGM STRUCTURAL STEEL

1‘-‘W‘360 x 57 = 57 kg/m

*1‘-‘W460 x 74 = 74 kg/m

2‘-‘L‘230 x 150 x 12.7 = ??? kg/m

þÿ�8�‘�-�‘�2�2� �m�m�‰� �x� �5�4� �H�.�S�.�B�O�L�T�S� �

* THE LENGTH OF THE W460 x 74

AND C380‘x‘50 SHOWN IN THE TABLE

IS BASED ON A VARIABLE CLEARANCE

OF 40 mm TO 55 mm BETWEEN THE

FACE OF BEAM WEB AND END OF THE

W460 x 74 AND C380‘x‘50.

SECTION C-C

VARIES

7
5

7
5 6
5

LENGTH OF W‘460

þÿ�2�-�2�4� �m�m�‰

{‘150 x 9.5 x 340

þÿ�4�-�2�4� �m�m�

HOLES IN EACH

L‘230 x 150 AND

W460 x 74 OR

C380 x 50

x 74 DIAPHRAGM

STANDARD SHEET M1036DR

SECTION SHOWING INTERMEDIATE DIAPHRAGM

D
/
2
 

D
/
2

 

D
 

| WEB 

DETAIL D 

DETAIL D 

D
/
2
 

| BOLT

þÿ�3�5� �m�m�‰� �H�

TOP OF DECK

AA

DETAIL D 

| WEB 

DETAIL E 

FOR BRIDGES SKEWED LESS THAN OR EQUAL TO 7^30’ 

BEND ANGLES TO

FIT SKEW

þÿ�3�5� �m�m�‰� �H�

PART SECTION A-A 

? BEAM SPACES AT ? = ?

DETAIL D

NOTE: THE W‘360‘x‘57 WILL REQUIRE

BEVELED ENDS TO MATCH THE SKEW.

C380x50

W460x74

W360x57 W360x57

W460x74

SEE

DETAIL D

PART SECTION A-A 
FOR BRIDGES SKEWED GREATER THAN 7^30’ 

QUARTER POINTS

AND/OR MIDPOINT

BETWEEN BEARINGS

QUARTER POINTS

AND/OR MIDPOINT

BETWEEN BEARINGS

SEE DETAIL E FOR BRIDGE SKEW

LESS THAN OR EQUAL TO 7^30’.

SEE DETAIL D FOR BRIDGE

SKEW GREATER THAN 7^30’.

DIAPHRAGM

DIAPHRAGM

{‘150‘x‘9.5‘x‘340

TYP.
5

W‘360 x 57

þÿ�2�2� �m�m

FOR SHIM {

CONNECTION AS 

REQUIRED.

SECTION B-B

þÿ�2�2�

BOLT

(TYP.)

{‘9.5

(TYP.)

W‘460 x 74

( 7^31’ TO 30^ SKEW )

( 0^ TO 7^31’ SKEW )

5
2
1

5
2

1
2
4

0

2
4

0

24 mm x 36 mm

HORIZONTAL

SLOTTED HOLES

24 mm x 36 mm

VERTICAL

SLOTTED HOLES

SLOTTED HOLE DETAILS

5
0

5
0

3
 @

 8
0

"
a
"

D
IM

E
N

S
IO

N

"
a
"

D
IM

E
N

S
IO

N

NOTE: "a" DIMENSION

     MUST BE EQUAL.

BEAM COIL TIE LOCATIONS

ALL SKEWS ALL SKEWS

0^ TO 7^30’ SKEW 7^31’ TO 30^ SKEW 

0^ TO 7^30’ SKEW 7^31’ TO 30^ SKEW 

FIXED PIER

EXPANSION PIER

7
5
 

7
5
 

7
5
 

75 

100 

130

5
3
0

130

130

130

130 130 100 

1
3

0

1
3

0

INTEGRAL ABUT. STUB ABUT.

INTERMEDIATE DIAPHRAGM

BOLT HOLE LOCATIONS

SEAL END OF BEAM AT PLANT

AS PER MATERIALS IM570

(STUB ABUT. ONLY)

DETAIL D

DETAIL E

þÿ�2�2� 

BOLT (TYP.)

B

SHIM { (‘3.1 mm‘) PROVIDE

TWO AT EACH LOCATIONS.

150 230

þÿ�2�2� �m�m�‰� �

WITH HEX NUT AND

2 HARDENED

WASHERS. (TYP.) | EXTERIOR BEAM

2
4
0

C C

þÿ�2�2� �m�m�‰� �

WITH HEX NUT

AND 2 HARDENED

WASHERS. (TYP.)
| INTERIOR BEAM

þÿ�~�‘�3�5� �m

 ‘IN BEAM WEB

þÿ�~�‘�3�5� �m

 ‘IN BEAM WEB

B

C380x50

W460x74 (‘LEVEL‘)

BENT { 230 x 

150 x 12.7 x 340
BENT { 230 x 

150 x 12.7 x 340

5
0

5
0

W‘360 x 57 ( LEVEL‘)

NOTE:  W460x74 AND W360x57 SHALL BE INSTALLED ONLY IN THE

OUTSIDE BAYS OVER THE TRAVELED ROADWAY.

24 mm x 36 mm

SLOTTED HOLES

IN 230 LEG OF

BENT { AND IN

W460‘x‘74 AND

C380‘x‘50

þÿ�2�7� �m�m�‰� 

150 mm LEG OF

BENT { AND IN

{‘150‘x‘9.5‘x‘340

~‘BOLT HOLES SHALL BE SPACED SO

 ‘AS TO MISS PRESTRESSED STRANDS

 ‘IN CONCRETE BEAMS.

11 BOLTS SPACED AT 150 = 1500

NOTES:

WASHERS SHALL BE GALVANIZED. 

ALL DIAPHRAGM MATERIALS,  INCLUDING BOLTS,  NUTS AND

BID FOR STRUCTURAL STEEL.

SUBMITTED FOR APPROVAL.

INTERMEDIATE DIAPHRAGMS SHALL BE INCLUDED IN THE PRICE

ALL COSTS FOR FURNISHING AND INSTALLING STEEL

LAYOUT AND DETAILS OF THE DIAPHRAGMS SHALL BE

SHOP DRAWINGS OF THE STEEL DIAPHRAGMS SHOWING

SHALL BE CAST INTO THE WEB.   DRILLING IS NOT ALLOWED.

HAVE A THREAD LENGTH OF 75 mm MIN.  AND 100 mm MAX.

þÿ�T�H�E� �3�5� �m�m�‰� �H�O�L�E�S� �F�O�R� 

þÿ�T�H�E� �2�2� �m�m�‰� �H�.�S�.� � �B�O�L�T�

UNTIL STAGE TWO OF THE BRIDGE FLOOR HAS BEEN PLACED.

BRIDGE FLOOR CONCRETE WITH THE FOLLOWING EXCEPTION:

ALL BOLTS ARE TO BE TIGHTENED PRIOR TO PLACING

BOLTS IN DIAPHRAGMS LOCATED UNDER LONGITUDINAL BRIDGE

FLOOR CONSTRUCTION JOINTS SHALL NOT BE TIGHTENED

AND SHALL MEET THE REQUIREMENTS OF ASTM A449.

STEEL INTERM. DIAPHS. FOR BULB TEE "D" BEAM BRIDGES OVER TRAVELED ROADWAYS COUNTY

DESIGN SHEET NO. OF DESIGN NO.FILE NO.
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STANDARD SHEET M1036DW

* THE LENGTH OF THE C380‘x‘50

SHOWN IN THE TABLE IS BASED ON

A VARIABLE CLEARANCE OF 40 mm

TO 55 mm BETWEEN THE FACE OF

BEAM WEB AND END OF THE

C380‘x‘50.

INTERMEDIATE DIAPHRAGM STRUCTURAL STEEL - TOTAL (kg)

ONE BEAM CONNECTION (‘DETAIL "D" AND/OR DETAIL "E"‘) 

 ONE DIAPHRAGM

ONE DETAIL "E"

ONE DETAIL "D"

þÿ�2�‘�-�‘�2�2� �m�m�‰� �x� �2�2�8� �H�.�S�.�B�O�L�T�S� 

þÿ�2�2�‘�-�‘�2�2� �m�m�‰� �x� �6�0� �H�.�S�.�B�O�L�T�S� 

þÿ�4�‘�-�‘�2�2� �m�m�‰� �x� �4�8� �H�.�S�.�B�O�L�T�S� �W

1‘-‘FILL { 101.6 x 101.6 x 12.7 = 1.0 kg

2‘-‘{ 167 x 318 x 9.5 = 7.9 kg

4‘-‘{ 167 x 318 x 3.1  = 5.2 kg

1‘-‘C380 x 50 = 50 kg/m

2‘-‘BENT {‘230x150x12.7x1200 = 87.8 kg

1‘-‘BACKING {‘150x9.5x1200 = 13.4 kg

1‘-‘BENT {‘230x150x12.7x1200 = 43.9 kg

MASS

NUMBER OF

DIAPHRAGMS

LENGTH OF MEMBER

NO. OF BEAM

CONNECTIONS

BULB TEE "D" BEAM INTERMEDIATE

DIAPHRAGM STRUCTURAL STEEL

2‘-‘L‘230 x 150 x 12.7 = ??? kg/m

þÿ�8�‘�-�‘�2�2� �m�m�‰� �x� �5�4� �H�.�S�.�B�O�L�T�S� �

SECTION C-C

VARIES

7
5

7
5 6
5

þÿ�2�-�2�4� �m�m�‰

{‘150 x 9.5 x 340

LENGTH OF C380

x 50 DIAPHRAGM

þÿ�4�-�2�4� �m�m�

HOLES IN EACH

L‘230 x 150 AND

C380 x 50

C380x50 C380x50

SECTION SHOWING INTERMEDIATE DIAPHRAGM

TOP OF DECK

AA

? BEAM SPACES AT ? = ?

C380x50

SEE

DETAIL D SEE DETAIL E FOR BRIDGE SKEW

LESS THAN OR EQUAL TO 7^30’.

SEE DETAIL D FOR BRIDGE

SKEW GREATER THAN 7^30’.

{‘150‘x‘9.5‘x‘340

D
/
2
 

D
/
2

 

D
 

| WEB 

DETAIL D 

DETAIL D 

D
/
2
 

| BOLT

þÿ�3�5� �m�m�‰� �H�

PART SECTION A-A 

DETAIL D 

| WEB 

DETAIL E 

FOR BRIDGES SKEWED LESS THAN OR EQUAL TO 7^30’ 

BEND ANGLES TO

FIT SKEW

þÿ�3�5� �m�m�‰� �H�

PART SECTION A-A 

DETAIL D

FOR BRIDGES SKEWED GREATER THAN 7^30’ 

QUARTER POINTS

AND/OR MIDPOINT

BETWEEN BEARINGS

QUARTER POINTS

AND/OR MIDPOINT

BETWEEN BEARINGS

C380‘x‘50 (TYP.) 

C380‘x‘50 (TYP.) 

( 7^31’ TO 30^ SKEW )

( 0^ TO 7^31’ SKEW )

5
2

1

5
2

1
2

4
0

2
4
0

BEAM COIL TIE LOCATIONS

ALL SKEWS ALL SKEWS

0^ TO 7^30’ SKEW 7^31’ TO 30^ SKEW 

0^ TO 7^30’ SKEW 7^31’ TO 30^ SKEW 

FIXED PIER

EXPANSION PIER

7
5
 

7
5
 

7
5
 

75 

100 

130

5
3
0

130

130

130

130 130 100 

1
3

0

1
3

0

INTEGRAL ABUT. STUB ABUT.

INTERMEDIATE DIAPHRAGM

BOLT HOLE LOCATIONS

SEAL END OF BEAM AT PLANT

AS PER MATERIALS IM570

(STUB ABUT. ONLY)

5
0

5
0

3
 @

 8
0

24 mm x 36 mm

HORIZONTAL

SLOTTED HOLES

24 mm x 36 mm

VERTICAL

SLOTTED HOLES

SLOTTED HOLE DETAILS

DETAIL D

DETAIL E

150 230

þÿ�2�2� �m�m�‰� �

WITH HEX NUT AND

2 HARDENED

WASHERS. (TYP.) | EXTERIOR BEAM

C C

þÿ�2�2� �m�m�‰� �

WITH HEX NUT

AND 2 HARDENED

WASHERS. (TYP.)

| INTERIOR BEAM

~‘BOLT HOLES SHALL

 ‘BE SPACED SO AS

 ‘TO MISS PRESTRESSED

 ‘STRANDS IN CONCRETE

 ‘BEAMS.

þÿ�~�‘�3�5� �m

 ‘IN BEAM WEB

þÿ�~�‘�3�5� �m

 ‘IN BEAM WEB

C380x50

C380x50

BENT { 230 x 

150 x 12.7 x 340

24 mm x 36 mm

SLOTTED HOLES

IN 230 LEG OF

BENT { AND IN

C380 x 50

2
4
0

5
0

5
0

þÿ�2�7� �m�m�‰� 

150 mm LEG OF

BENT { AND IN

{‘150‘x‘9.5‘x‘340

NOTES:

WASHERS SHALL BE GALVANIZED. 

ALL DIAPHRAGM MATERIALS,  INCLUDING BOLTS,  NUTS AND

BID FOR STRUCTURAL STEEL.

SUBMITTED FOR APPROVAL.

INTERMEDIATE DIAPHRAGMS SHALL BE INCLUDED IN THE PRICE

ALL COSTS FOR FURNISHING AND INSTALLING STEEL

LAYOUT AND DETAILS OF THE DIAPHRAGMS SHALL BE

SHOP DRAWINGS OF THE STEEL DIAPHRAGMS SHOWING

SHALL BE CAST INTO THE WEB.   DRILLING IS NOT ALLOWED.

HAVE A THREAD LENGTH OF 75 mm MIN.  AND 100 mm MAX.

þÿ�T�H�E� �3�5� �m�m�‰� �H�O�L�E�S� �F�O�R� 

þÿ�T�H�E� �2�2� �m�m�‰� �H�.�S�.� � �B�O�L�T�

UNTIL STAGE TWO OF THE BRIDGE FLOOR HAS BEEN PLACED.

BRIDGE FLOOR CONCRETE WITH THE FOLLOWING EXCEPTION:

ALL BOLTS ARE TO BE TIGHTENED PRIOR TO PLACING

BOLTS IN DIAPHRAGMS LOCATED UNDER LONGITUDINAL BRIDGE

FLOOR CONSTRUCTION JOINTS SHALL NOT BE TIGHTENED

AND SHALL MEET THE REQUIREMENTS OF ASTM A449.

STEEL INTERM. DIAPHS. FOR BULB TEE "D" BEAM BRIDGES OVER WATERWAYS COUNTY

DESIGN SHEET NO. OF DESIGN NO.FILE NO.

IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
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STANDARD SHEET M4541STUB ABUT. BEARING DETAILS - PPCB BRIDGES / STEEL BEAM BRIDGES

| BEARING

BAR 40 x 12 x 625

1 

1 

8

A 

A 

PART ELEVATION

5
5 2
5

1
0

1
0

4
0

4
0

C
 

D
 

201616

10

6

6

6

45^ 

PLAN OF MASONRY { AND BRONZE { 

SECTION C-C

SECTION B-B

510

20 16

90

SOLE { 

PINTLE { 

DRIVING FIT INTO

PINTLE {. 

B B A 

5

10 25

40

10

5

C 

D 

SECTION A-A

PINTLE  DETAIL

A 

B 

C 

D 

C

C

B B

6

FLAT & TRUE

SPECIFICATIONS ARTICLE 4190.03 (SLIDING SURFACE ONLY) AND THE BRONZE METAL 

SHALL BE CAST BRONZE MEETING THE REQUIREMENTS OF ARTICLE 4190.03.  TOP 

BRONZE BEARING PLATE SHALL BE SMOOTH AND FREE OF PROJECTIONS DUE TO 

     THE SOLE PLATE, PINTLE PLATE AND THE MASONRY PLATE SHALL BE 

GALVANIZING.     

WELDED PRIOR TO GALVANIZING.    THE SURFACE OF PINTLE PLATE IN CONTACT WITH 

GALVANIZED.    THE SOLE PLATE AND MASONRY PLATE SHALL BE FITTED UP AND 

ABUTMENT BEARING NOTES:

SOLE PLATES ARE TO BE SET IN FORMS WHEN BEAMS ARE CAST AND THE BOTTOM

OF BEAMS FORMED OUT AS SHOWN TO EXCLUDE CONCRETE.

LEAD SHEETS.  COST OF THE ANCHORED CURVED SOLE PLATES IS TO BE INCLUDED 

"STRUCTURAL STEEL" SHALL INCLUDE ALLOWANCE FOR COST OF BRONZE PLATES AND 

A PART OF THE SUPERSTRUCTURE STRUCTURAL STEEL QUANTITY.  UNIT PRICE BID FOR 

PINTLE PLATES, MASONRY PLATES, LUBRICATED BRONZE PLATES AND LEAD SHEETS ARE

1
5

2
5

E
X

T
E

N
S

IO
N

WELD TO BE  

EXCLUDED FROM THE 

PINTLE RECESS.

PINTLE DETAIL

PINTLE DETAIL

BAR 40 x 12 x 625

20

PRETENSIONED PRESTRESSED CONCRETE BEAM ABUTMENT BEARING DETAILS

BEAM BOTTOM 

FLANGE WIDTH

BAR 40 x 12 x 625

IN THE PRICE BID FOR " PRETENSIONED PRESTRESSED CONCRETE BEAMS‘".

VARIABLE DIMENSIONS

25 

40

1
5

0
 

5
0

 
5

0
 

150 x 12 x C

BRONZE { 

230 x 40 x C PINTLE { 

16 x 6 x C  BAR

150 115

230 

50 5
0
 

125 x 20 x 175 { 

25 x 25 x ??? BAR 

150 x 12 x C BRONZE {

16 x 6 x C BAR 

230 x 40 x D 

MASONRY { 

7
5
 

7
5

 

25 x 25 x ??? BAR 

158

230 

2
5
 

25

þÿ�S�H�A�L�L� �B�E� �F�I

430 510 560

150 300 300

140 105 130

390 470 520

470 550 600

R=45 mm

R = 

510‘mm

230 x 3 x D LEAD SHEET 

4

EDGES OF BRONZE { SHALL BE BEVELED 3 mm. 

 MASONRY PLATES ARE TO BE SET ON A  3 mm LEAD SHEET.

þÿ�3�8� 

þÿ�S�O�L�E� �{� �T�O� �H�A�V

     BRONZE { SHALL BE LUBRICATED IN ACCORDANCE WITH IOWA D.O.T. METRIC STANDARD

1
6

SOLE { 180 x 25 x C

SOLE PLATES SHALL COMPLY WITH ONE OF THE FOLLOWING SPECIFICATIONS :

þÿ� � � � � �S�U�R�F�A�C�E�S� �M�A�R�K�E�D� �"�V�"� �S�H�A�L�L� �B�E� �F�I�N
10

6

6

45^ 

4040

5 5

10 10

FLAT AND TRUE

SOLE { 

DRIVING FIT INTO

PINTLE {. 

PINTLE  DETAIL

2
2

230 x 40 x 415 MASONRY {

 (GALV. AFTER WELDING) 

2016

6

115 115

8

510

PINTLE { 

A

A

6

15816 16

SECTION A-A

6

ABUTMENT BEARING NOTES:

BID FOR "STRUCTURAL STEEL" SHALL INCLUDE ALLOWANCE FOR COST OF 

BRONZE PLATES AND LEAD SHEETS.

PINTLE DETAIL

STEEL BEAM ABUTMENT BEARING DETAILS

PINTLE DETAIL

230 x 40 x 415 MASONRY {

B

B

SECTION B-B
PART ELEVATION

20

PLAN OF MASONRY { AND BRONZE { 

85 85

2
5

1
5

SPECIFICATIONS ARTICLE 4190.03 (SLIDING SURFACE ONLY) AND THE BRONZE METAL 

SHALL BE CAST BRONZE MEETING THE REQUIREMENTS OF ARTICLE 4190.03.  TOP 

SOLE PLATES,  PINTLE PLATES, MASONRY PLATES, LUBRICATED BRONZE PLATES AND  

C

20 16

SECTION C-C

C

20

165

25 25 

335

415

5
0

 
5

0
 

200 x 25 x 335 CURVED SOLE { 

R=420 mm

230 x 40 x 335 { 

75 75 

100 100 

7
5

 
7
5

 
1
7
5

25 x 25 x ??? BAR 

125 x 20 x 175 { 
25 x 25 x ??? BAR 

150

230 

16 x 6 x 335 BAR 

25

þÿ�S�H�A�L�L� �B�E� �F�I

R= 45 mm

4

4

3

EDGES OF BRONZE { SHALL BE BEVELED  3 mm. 

 MASONRY PLATES ARE TO BE SET ON A  3 mm LEAD SHEET.

þÿ� � � � � �S�U�R�F�A�C�E�S� �M�A�R�K�E�D� �"�V�"� �S�H�A�L�L� �B�E� �F�I�N

þÿ�3�8� 

     BRONZE { SHALL BE LUBRICATED IN ACCORDANCE WITH IOWA D.O.T. METRIC STANDARD

LEAD SHEETS ARE A PART OF THE SUPERSTRUCTURE STRUCTURAL STEEL QUANTITY.  UNIT PRICE

230 x 40 x D

MASONRY { 

þÿ�4�0�

230 x 3 x 415

LEAD SHEET

150 x 12 x 335

LUBRICATED BRONZE {

230 x 3 x 415

LEAD SHEET

þÿ�4�0�

ASTM A 852M

ASTM A 514M GRADE B

ASTM A 709M GRADE HPS 485W

COUNTY

DESIGN SHEET NO. OF DESIGN NO.FILE NO.
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PROJECT NUMBER SHEET NUMBER

10-FEB-2006 13:53 ajeffer W:\Projects\0000006002\BRFinal\MetricBeams.dgn  m4541

DESIGN TEAM 



PINTLE DETAIL

"C"

BEAM BOTTOM

FLANGE WIDTH

2020

B A B

115

"
A

"

"
C

"

B
E

A
M

 B
O

T
T

O
M

 F
L

A
N

G
E

 W
I
D

T
H

2
0

2
0

8

TYP.

BEAM BOTTOM FLANGE WIDTH

2
0

2
0

"
A

"

"
C

"

SECTION A-A

"
D

"
"
D

"

"
D

"
"
D

"

8

90

1 

1 

PINTLE DETAIL

PIER DIAPHRAGM

PART ELEVATION

(NORMAL TO GRADE)
A

A

PINTLE PLATES, MASONRY PLATES, AND LEAD SHEETS ARE A PART OF THE 

SUPERSTRUCTURE STRUCTURAL STEEL QUANTITY.  UNIT PRICE BID FOR

"STRUCTURAL STEEL" SHALL INCLUDE ALLOWANCE FOR COST OF THE LEAD SHEETS.

COST OF ANCHORED CURVED SOLE PLATES IS TO BE INCLUDED IN THE PRICE BID

FOR "PRETENSIONED PRESTRESSED CONCRETE BEAMS".

THE SOLE PLATES, PINTLE PLATES, AND MASONRY PLATES SHALL BE GALVANIZED. 

ALL WELDING SHALL BE COMPLETED PRIOR  TO GALVANIZING.  THE SURFACE OF

THE PINTLE PLATE IN CONTACT WITH THE MASONRY PLATE SHALL BE FREE OF 

PROJECTIONS DUE TO GALVANIZING.

BAR 40 x 12 x 625

BAR 40 x 12 x 625

BAR 40 x 12 x 625

FIXED PIER 

| PIER

SOLE PLATES ARE TO BE SET IN FORMS WHEN BEAMS ARE CAST AND THE BOTTOM

OF BEAMS FORMED OUT AS SHOWN TO EXCLUDE CONCRETE.

FLAT & TRUE

PINTLE {

FIXED PIER BEARING NOTES:

25‘mm PREFORMED EXPANSION

JOINT FILLER

1
5
0

50 

5
0
 

25 mm PREFORMED 

EXPANSION 

JOINT FILLER

6‘mm PREFORMED 

EXPANSION 

JOINT FILLER

40 230

810

40270 230

115 135 135 115 115

RADIUS = 510 mm (TYP.) 

MASONRY PLATES ARE TO BE SET ON A  3 mm LEAD SHEET.

LEAD SHEET

   x 3 x 810

þÿ�S�U�R�F�A�C�E�S� �M�A�R�K�E�D� �"�V�"� �S

þÿ�3�8� �m�m�‰�

(SEE DETAIL)

SOLE { 180 x 25 x "C"

PLAN VIEW OF MASONRY AND PINTLE PLATES

SOLE PLATES SHALL COMPLY WITH ONE OF THE FOLLOWING SPECIFICATIONS :

8

90

1 

1 

PINTLE DETAIL

PART ELEVATION

BAR 12 x 12 x 230

PIER DIAPHRAGM

6
6

LAMINATED NEOPRENE PADS

T
Y

P
.

3 (TYP.) 3 (TYP.)

MATERIAL FOR NEOPRENE

PADS TO BE OF 50

DUROMETER NEOPRENE.

DETAIL C

(NORMAL TO GRADE)
B

B

"
A

"

"
E

"

35

BAR 12 x 12 x 230

1210TYP.

PLAN OF 

PINTLE PLATE

LAMINATED 

PAD

INCLUDED IN THE PRICE BID FOR "PRETENSIONED PRESTRESSED CONCRETE BEAMS".

THE SOLE PLATES AND PINTLE PLATES SHALL BE GALVANIZED.  ALL WELDING SHALL BE

COMPLETED PRIOR TO GALVANIZING.  THE SURFACE OF THE PINTLE PLATE IN CONTACT

10

12

6

DETAIL C

PINTLE {

B BAPINTLE DETAIL

E

( DIAPHRAGM CONCRETE NOT SHOWN )

SECTION B-B

BAR 40 x 12 x 625

BAR 40 x 12 x 625

BAR 40 x 12 x 625

EXPANSION PIER 

"F"

"
B

"
"
B

"

COSTS OF ANCHORED CURVED SOLE PLATES AND NEOPRENE PADS ARE TO BE 

DETAIL C

SOLE PLATES ARE TO BE SET IN FORMS WHEN BEAMS ARE CAST AND THE BOTTOM

OF BEAMS FORMED OUT AS SHOWN TO EXCLUDE CONCRETE.

EXPANSION PIER BEARING NOTES:

PINTLE {

FLAT & TRUE

19‘mm FORM BOARD MAY

BE LEFT IN PLACE

1
5
0

50 

5
0
 

BAR 12 x 12 x "A"

2
5

0

12 x 12 KEEPER BAR

GALVANIZED PINTLE {

300 x 40 (MIN.) x "E"

B
A

R
 1

2
 x

 1
2
 x

 "
A

"

115

230 35

115

300

BAR 12 x 12 x "A"

RADIUS = 510 mm (TYP.) 

3

þÿ�S�U�R�F�A�C�E�S� �M�A�R�K�E�D� �"�V�"� �S

þÿ�3�8� �m�m�‰�

(SEE DETAIL)

SOLE { 180 x 25 x "C"

PINTLE PLATES ARE A PART OF THE SUPERSTRUCTURE "STRUCTURAL STEEL QUANTITY".

WITH THE LAMINATED NEOPRENE PADS SHALL BE FREE OF PROJECTIONS DUE TO THE GALVANIZING.

SOLE PLATES SHALL COMPLY WITH ONE OF THE FOLLOWING SPECIFICATIONS :
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R
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E
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P

E
C

I
F

I
C

A
T

I
O

N
 A

D
D

E
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PPC BEAM BRIDGES - PIER BEARING DETAILS STANDARD SHEET M4541A

WELD TO BE 

EXCLUDED FROM THE

PINTLE RECESS

PINTLE DETAIL

BEAM BOTTOM

FLANGE WIDTH

"A"

"B"

"C"

"D"

"E"

"F"

VARIABLE‘DIMENSIONS

E
X

T
E

N
S

IO
N

1
5

BAR 40 x 12 x 625

M
IN

. 

2
5

 

430 510 560

150 300 300

140 105 130

390 470 520

11085

430 510 560

380 460 510

120R=45 mm

þÿ�4�0� 

1
6

MATERIAL FOR NEOPRENE

PADS TO BE OF 70

DUROMETER NEOPRENE.

6

T
Y

P
.

MATERIAL FOR NEOPRENE

PADS TO BE OF 50

DUROMETER NEOPRENE.

OPEN

JOINT

1
9

PIER

DIAPH.

NOTE:

    COST OF NEOPRENE PADS SHALL BE INCLUDED IN THE PRICE BID FOR

"PRETENSIONED PRESTRESSED CONCRETE BEAMS".

NOTE:

    COST OF NEOPRENE PADS SHALL BE INCLUDED IN THE PRICE BID FOR

"PRETENSIONED PRESTRESSED CONCRETE BEAMS".

EXPANSION PIER 

FIXED PIER 

"F"

2
3
0

2
5
0

 3 (TYP.)  3 (TYP.)

6

19‘mm FORM BOARD MAY

BE LEFT IN PLACE

3 mm STEEL {, ASTM-A570M

  {’S REQUIRED, 244 x "F"- 6 mm.

2
5

"F" + 10 mm

PINTLE {

300 x ??? x "E"

SOLE {

180 x 25 x "C"

( LOOKING ??? )

( LOOKING ??? )

SOLE {

180 x 25 x "C"

PINTLE { 230 x

??? x "C"

PINTLE { 230 x ??? x "C"

 MASONRY { ??? x 25 x 810
PINTLE { 230 x 40 x "C"

MASONRY { ??? x 25 x 810

SOLE { 180 x 25 x "C"

PINTLE { 230 x 40 x "C"

LEAD SHEET

??? x 3 x 810

MASONRY

{ ??? x 25 x 810
6‘mm PREFORMED 

EXPANSION 

JOINT FILLER

250 x ??? x "F"

LAMINATED NEOPRENE

PADS (SEE DETAILS)

PINTLE { 300 x 40 x "E"

250 x ??? x "F"

LAMINATED NEOPRENE

BEARING PADS

SOLE {

180 x 25 x "C"

3‘mm STEEL {, ASTM-A570M

{’S REQUIRED, 244 x "F"- 6‘mm.

NOTE: CONCRETE IS TO BE

EXCLUDED FROM UNDER

THE BEAMS AT THE BEARINGS.

250 x ??? x "F" LAMINATED

NEOPRENE BEARING PADS.

DRIVING FIT INTO

PINTLE PLATE

þÿ�3�8�

PART SECTION THROUGH

EXPANSION PIER DIAPHRAGM LAMINATED NEOPRENE

 PADS

ASTM A 852M

ASTM A 514M GRADE B

ASTM A 709M GRADE HPS 485W

ASTM A 852M

ASTM A 514M GRADE B

ASTM A 709M GRADE HPS 485W

COUNTY
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STANDARD SHEET M4600AM BEAMS

SHAPE

REINFORCING BAR LIST

NO. LENGTHSIZEMARK

17‘000

NO. NO. NO. NO. NO.LENGTH LENGTH LENGTH LENGTH LENGTH

BEAM

SPAN 9500 11‘000 12‘500 14‘000 15‘500

16

13

13

13

10

10

19

10

10

10

10

a1

a2

b1

b2

d1

d2

b3

c1

c2

e1

e2

*

*

2

2

32

4

72

32

8

9720

1000

2010

1530

820

380

450

2

2

36

6

84

36

10

11‘220

1000

2010

1530

820

380

450

4

2

38

6

88

38

10

6810

1000

2010

1530

820

380

450

4

2

42

10

104

42

12

7560

1000

2010

1530

820

380

450

4

2

44

6

100

8

44

12 500

410

830

870

1530

2010

1000

8310 4

2

48

8

112

12

48

14

9060

1000

2010

1530

870

830

410

500

A9M A12M A14M A15M A17M

~~

~~ b1 BARS TO BE EPOXY COATED.

 

* WHERE DEFLECTING STRANDS INTERFERE

WITH PLACEMENT, SOME IN-PLACE BENDING

MAY BE NECESSARY.

A11M

 

 2
9
5

330

b3 

ALL DIMENSIONS ARE

OUT TO OUT.

D = PIN DIAMETER.

RADIUS TO | BAR.
D=50

D
=

6
5

D
=

5
0

91

105

8
8
2

D
=

6
5D=50

e1

e2

b2

c1

c2

280

310

345

395

5
0

7
4
5

91

R
=

5
8
5

760
1

5
0

3
4

5

d
1

d
2

d1

d2 250

215

1
0
0

9
0

d
2

d
1

2
4

0

2
0
0

BENT BAR DETAILS

~~b1

DESIGN STRESSES:
DESIGN STRESSES FOR THE FOLLOWING MATERIALS ARE TO BE

  CONCRETE IN ACCORDANCE WITH SECTION 9, f’c  = 35 MPa .

  PRESTRESSING STEEL IN ACCORDANCE WITH 

  REINFORCING STEEL IN ACCORDANCE WITH SECTION 8, GRADE 400.

     IN ACCORDANCE WITH AASHTO STANDARD SPECIFICATIONS

     SECTION 9, GRADE 270.

     FOR HIGHWAY BRIDGES, SERIES OF 1992.  DESIGN STRESS

INFORMATION HAS BEEN CONVERTED TO A METRIC VERSION.

SPECIFICATIONS:

SECTION A-A SHOWING PLACEMENT

OF STIRRUPS NEAR END OF BEAM
COIL TIE DETAIL

LIFTING LOOP DETAIL

   NUMBER AND EXACT LOCATION OF COIL

TIES TO BE AS DETAILED ON SPECIFIC

BRIDGE DESIGN.

45

80 80

75

STRAND PROJECTION AT BEAM ENDS WHEN

EMBEDDED IN CONCRETE END DIAPHRAGMS

50

ALTERNATE TYPES MAY BE SUBSTITUTED WITH

6
8

5

a2 

50

6 6 

THE APPROVAL OF THE ENGINEER.  LIFTING LOOPS

ARE TO BE STRUCTURAL GRADE.

150 150

65

65

65

65

100

200

100 100

50
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DESIGN:  AASHTO, SERIES OF 1992 WITH MINOR MODIFICATIONS.

A15M-A17M

A9M-A12M

A14M

A9M-A14M

A15M-A17M

A9M-A14M

A15M-A17M

b3 ( A15M & 

 A17M ONLY )

A
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4
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A
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5
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7

M

LIFTING 

LOOPS

CONSTRUCTION:  STANDARD SPECIFICATIONS OF THE IOWA

     DEPARTMENT OF TRANSPORTATION, CURRENT SERIES, WITH

     CURRENT APPLICABLE SPECIAL PROVISIONS AND SUPPLE-

     MENTAL SPECIFICATIONS.
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1 1
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2 2
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4 4

6 5

2200

2200
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2200
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2200
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5358
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2.5

2.8
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181

209

229
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200

175

AM BEAM DATA

A9M

A12M

A14M

A15M

A17M

A11M

BEAM "N"

4

2A9M-A14M

A15M-A17M

"N" TOP DEFLECTED OR STRAIGHT STRANDS

ARE TO BE CUT WITH 350 mm PROJECTIONS 

AND SHOP BENT UP OR DOWN AS SHOWN

(BEND TOP AND BOTTOM ROWS).

THE REMAINING TOP STRANDS ARE TO BE

CUT WITH 175 mm PROJECTIONS.

FOUR BOTTOM STRANDS ARE TO BE CUT

WITH 350 mm PROJECTIONS AND SHOP BENT

AS SHOWN.  THE REMAINING BOTTOM

STRANDS SHALL BE CUT OFF REASONABLY

FLUSH WITH THE CONCRETE.

  

 
  

  
  

þÿ T

þÿ

þÿ

T

1

D

D

D

D
þÿ ~  FOR INTERIOR SPANS OF CONTINUOUS BRIDGE.T

3

     DEFLECTIONS AT MID-SPAN DUE TO WEIGHT OF SLAB AND DIAPHRAGM.

DIAPHRAGM WEIGHTS, DEFLECTIONS WILL BE DIRECTLY PROPORTIONAL.

     TOTAL BEAM DEFLECTIONS AT | OF SPAN, ~ , DUE TO

WEIGHT OF SLAB AND DIAPHRAGMS FOR DETAILING PURPOSE:

  (A)  ~  = ~ +~  FOR SIMPLE SPAN.

þÿ� � �(�B�)� � �~� � �=� �~� �+���~� � �F�O�R� �E�N�D�

  (C)  ~  = ~ +

     DEFLECTIONS DUE TO THE COMBINED EFFECT OF CREEP DUE TO

WEIGHT OF SLAB AND SHRINKAGE OF SLAB.

2

THE DEFLECTIONS SHOWN ARE FOR A SLAB WEIGHT OF 10.7 kN/m.  ( 200 mm SLAB

STEEL DIAPHRAGM ( 1.22 kN‘) AT | OF SPAN.  FOR DIFFERENT SLAB AND

AND 2200 mm BEAM SPACING‘) AND ONE CONCRETE DIAPHRAGM ( 8.18 kN‘) OR ONE

þÿ�f�’�s� �=� �1�8�6�0� �M�P�a� �A�N

     TOTAL INITIAL PRESTRESS FOR A9M THRU A15M INCLUSIVE

IS BASED ON 72.622% f’s,  AND FOR A17M ON 75% f’s.

NOTES:

THE POURED IN PLACE FLOOR, ARE TO BE AT LEAST 28 DAYS OLD

BEFORE THE FLOOR IS PLACED UNLESS A SHORTER CURING TIME

IS APPROVED BY THE BRIDGE ENGINEER.

EMBEDDED IN THE ABUTMENT AND PIER DIAPHRAGMS SHALL BE

SANDBLASTING OR OTHER APPROVED METHODS TO PROVIDE SUITABLE

BOND BETWEEN THE BEAM AND THE DIAPHRAGM IN ACCORDANCE

CREEP AND SHRINKAGE.

IN LENGTH BY .0005L TO COMPENSATE FOR ELASTIC SHORTENING,

GRADE 270 LOW RELAXATION STRANDS.

IF THE STEEL DIAPHRAGM OPTION IS ALLOWED AND USED,

HOLES MUST BE CAST IN THE WEB TO ACCOMMODATE THE STEEL

DIAPHRAGM ATTACHMENTS AS DETAILED ON THE STEEL DIAPHRAGM

DETAIL SHEET.

IF SOLE PLATE IS REQUIRED FOR BEARING, SOLE PLATE IS TO 

TO EXCLUDE CONCRETE AS DETAILED ON THE BEARING SHEET.

BE SET IN FORMS WHEN BEAM IS CAST AND FORMED OUT BELOW 

FLUSH WITH THE CONCRETE.

OF BEAMS AT STUB ABUTMENTS SHALL BE CUT OFF REASONABLY

IF STUB ABUTMENTS ARE USED, ALL STRANDS AT THE ENDS 

NOTED OR SHOWN.

ROUGHENED FOR A DISTANCE OF 250 mm FROM THE BEAM END BY

MAXIMUM AT PRODUCER’S OPTION.

MOVED TOWARD ENDS OF BEAM A DISTANCE OF 0.05 SPAN LENGTH 

ALL DIMENSIONS ARE IN MILLIMETERS ( mm ) UNLESS OTHERWISE 

INDICATED IN ABOVE TABLE WITH AN ALLOWANCE OF 960 Pa

FOR FUTURE WEARING SURFACE.

WITH ARTICLE 2403.14 OF THE METRIC SPECIFICATIONS.

THESE BEAMS ARE DESIGNED FOR AASHTO LIVE LOADS AS

HOLD DOWN POINTS FOR DEFLECTED STRANDS MAY BE

ALL PRESTRESSING STRANDS SHALL CONFORM TO ASTM A416 

BEARINGS SHALL BE AS DETAILED ON OTHER DESIGN SHEETS.

BEAMS TO BE USED IN BRIDGES MADE CONTINUOUS BY

THE PORTIONS OF THE PRESTRESS BEAMS THAT ARE TO BE

UNLESS OTHERWISE NOTED ALL BEAMS ARE TO BE INCREASED

12.7 mm DIAMETER STRANDS STRESSED TO NOT MORE THAN

THE FULL LENGTH OF THE BEAM IN THE TOP FLANGE.

14 kN EACH MAY BE USED IN LIEU OF THE a BARS WHICH RUN

BE APPLIED TO THE PRESTRESSED BEAM END SECTION.  THE SEALING

SHALL BE IN ACCORDANCE WITH MATERIALS I.M. 570 AND 491.12.

WHEN EXPANSION JOINTS ARE USED, CONCRETE SEALER SHALL

TOPS OF BEAMS ARE TO BE STRUCK OFF LEVEL AND

INTENTIONALLY ROUGHENED TRANSVERSELY TO A FULL

FINISH SHALL BE PROVIDED ON THE TOP EDGE ON ONE SIDE

ONLY OF THE BEAM.

IF THE PRECAST PANEL OPTION IS ALLOWED AND USED FOR

BRIDGE DECK FORMATION, THE BEAM STIRRUPS WILL NEED TO BE

EXTENDED AND TOP FLANGE BEAM FINISH SHALL BE MODIFIED AS

PER DETAILS ON THE PRECAST DECK PANEL SHEET.

AMPLITUDE OF APPROXIMATELY 6‘mm EXCEPT A 50‘mm WIDE

AM BEAM DETAILS

COUNTY

DESIGN SHEET NO. OF DESIGN NO.FILE NO.

IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION

PROJECT NUMBER SHEET NUMBER

10-FEB-2006 13:54 ajeffer W:\Projects\0000006002\BRFinal\MetricBeams.dgn  m4600
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STANDARD SHEET M4601AM BEAMS

| BRG.

b2, d1 

e1 

BAR a2 | 

4 

2 BARS a1

13 @ 400 

14004 4 

45* 

SYMMETRICAL ABOUT | 
14 000 |-| BEARINGS 

75

14 300 END TO END OF BEAM 

1 

2
@

5
0

120 

150 

45 

2 @ 75 2 @ 115 

195 2@230

80

b1, c1, d1 6 @ 230 325 200

A14M

NOTE:  DIMENSIONS FOR THE LOCATION OF THE DEFLECTED STRANDS

ARE AT | BEAM AND END OF BEAM.

| BRG.

BAR a2 
| 

4 

1 1 

3 

| BRG.

BAR a2 
| 

4 

1 1 

265 

3 

| BRG.

b2, d1 

e1 

BAR a2 | 

2 

305 

1 3 4 

2 BARS a1

10 @ 400 

6 

2 BARS a1

12502 

45* 

45* 

45* 

2 BARS a1

10 @ 360 

SYMMETRICAL ABOUT | 

SYMMETRICAL ABOUT | 

SYMMETRICAL ABOUT | 

12 800 END TO END OF BEAM 

11 300 END TO END OF BEAM 

11 000 |-| BEARINGS 

12 500 |-| BEARINGS 
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2
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45 

150 

120 19575
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115

b1, c1, d1 4 @ 230 250 285 2 @ 350 200
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2 @ 75 115

e1 8045 
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b1, c1, d1 4 @ 230 2 @ 300

1809 @ 360 

9500 |-| BEARINGS 

9800 END TO END OF BEAM 

120 b2, d1 75
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80 e1 

2 @ 75

45 

b1, c1, d1 4 @ 230 250

A9M
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þÿ�A� � �=� �1�9�

Y  = 356 mm

þÿ�”� � � �=� �1�3� �8�8�

A9M - A14M
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BEAM A14M A9M-A14M BEAM DETAILS

* KEEP

~ DIMENSIONS AT END OF BEAM

DEFLECTED STRANDS

~~ EPOXY COATED BARS
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STANDARD SHEET M4602AM BEAMS

* KEEP

~ DIMENSIONS AT END OF BEAM

DEFLECTED STRANDS

~~ EPOXY COATED BARS

A15M-A17M BEAM DETAILS

NOTE:  DIMENSIONS FOR THE LOCATION OF THE DEFLECTED STRANDS

ARE AT | BEAM AND END OF BEAM.

| BRG.

e2 

BAR a2 | 

2 4 

2 BARS a1

| BRG.

e2 

BAR a2 | 

4 8 

2 BARS a1

1550
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2 @ 300

b2, d2 

b3 @ 115 
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2 

16 @ 410 

1700

45* 

45* 

SYMMETRICAL ABOUT | 
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17 300 END TO END OF BEAM 

15 800 END TO END OF BEAM 
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BEAM A15M
A15M - A17M

BEAM A17M

þÿ�A� � �=� �2�6�

Y  = 368 mm

þÿ�”� � � �=� �1�7� �5�4�
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STANDARD SHEET M4610

SHAPE

REINFORCING BAR LIST

NO. LENGTHSIZEMARK NO. NO. NO. NO. NO.LENGTH LENGTH LENGTH LENGTH LENGTH

BEAM

SPAN

13

13

13

10

10

19

10

10

10

10

a1

a2

b1

b2

d1

d2

b3

c1

c2

e1

e2

*

*

2

2

19

LENGTHNO.

30

8

11‘000 12‘500 14‘000 15‘500 17‘000 18‘500 20‘000

11‘220 4 6920 4 7670 4 8420 4 9170 4 9920 4 10 670

800 2 800 2 800 2 1000 2 2 21000 1000 1000

2370 2370 2370 2370 2370 2370 237034 36 40 46 48 52

1890 1890 1890 1890 1890 1890 18908 8 10 10 8 8

12 1000 100012

30 430430 430 430 43034 36 40 46

48 460 46052

76 870 84 870 870 870 87088 100 112

112 920 920120

12 500 500 500 500 50014 14 16 20

16 16550 550

BM BEAMS

B12M B14M B15M B17M B18M B20M

~~

B11M

DESIGN STRESSES:
DESIGN STRESSES FOR THE FOLLOWING MATERIALS ARE TO BE

  CONCRETE IN ACCORDANCE WITH SECTION 9, f’c  = 35 MPa .

  PRESTRESSING STEEL IN ACCORDANCE WITH 

  REINFORCING STEEL IN ACCORDANCE WITH SECTION 8, GRADE 400.

     IN ACCORDANCE WITH AASHTO STANDARD SPECIFICATIONS

     SECTION 9, GRADE 270.

     FOR HIGHWAY BRIDGES, SERIES OF 1992.  DESIGN STRESS 

INFORMATION HAS BEEN CONVERTED TO A METRIC VERSION.
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BENT BAR DETAILS

~~b1

~~ b1 BARS TO BE EPOXY COATED.

 

* WHERE DEFLECTING STRANDS INTERFERE

WITH PLACEMENT, SOME IN-PLACE BENDING

MAY BE NECESSARY.

80 80

ALTERNATE TYPES MAY BE SUBSTITUTED WITH

THE APPROVAL OF THE ENGINEER.  LIFTING LOOPS

ARE TO BE STRUCTURAL GRADE.

SPECIFICATIONS:

COIL TIE DETAIL
   NUMBER AND EXACT LOCATION OF COIL

TIES TO BE AS DETAILED ON SPECIFIC

BRIDGE DESIGN.
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LIFTING LOOP DETAIL
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420 460

#25 REINFORCING

BAR LIFTING HOOP

6565 100 100 100

100 150 100

þÿ�1�9� �m�m�‰� �C�O�I�

INDUSTRY RATING)

DESIGN:  AASHTO, SERIES OF 1992 WITH MINOR MODIFICATIONS.
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b3 ( B18M & 

 B20M ONLY )

B18M-B20M

B11M-B17M

LIFTING 

LOOPS

CONSTRUCTION:  STANDARD SPECIFICATIONS OF THE IOWA

     DEPARTMENT OF TRANSPORTATION, CURRENT SERIES, WITH

     CURRENT APPLICABLE SPECIAL PROVISIONS AND SUPPLE-

     MENTAL SPECIFICATIONS.
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0
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5 4
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1 1
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2 2

3 3

4 4
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2200 2200
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6700
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10 200

14 600

15 800

2.8
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BM BEAM DATA

B12M

B14M

B15M

B17M

B18M

B20M

B11M

þÿ
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�N

�C
�R

�E
�

BEAM "N"

4

2B11‘M-B17M

B18M-B20M

"N" TOP DEFLECTED OR STRAIGHT STRANDS

ARE TO BE CUT WITH 350 mm PROJECTIONS

AND SHOP BENT UP OR DOWN AS SHOWN

(BEND TOP AND BOTTOM ROWS).

THE REMAINING TOP DEFLECTED

STRANDS ARE TO BE CUT WITH 175 mm

PROJECTIONS.

FOUR BOTTOM STRANDS ARE TO BE CUT

WITH 350 mm PROJECTIONS WHICH ARE

TO BE SHOP BENT AS SHOWN.  THE

REMAINING BOTTOM STRANDS ARE TO

BE CUT OFF REASONABLY FLUSH WITH

THE CONCRETE.

  
 
  

  
  

þÿ T

þÿ

þÿ

T

1

D

D

D

D þÿ ~  FOR INTERIOR SPANS OF CONTINUOUS BRIDGE.T

3

     DEFLECTIONS AT MID-SPAN DUE TO WEIGHT OF SLAB AND DIAPHRAGM.

DIAPHRAGM WEIGHTS, DEFLECTIONS WILL BE DIRECTLY PROPORTIONAL.

     TOTAL BEAM DEFLECTIONS AT | OF SPAN, ~ , DUE TO

WEIGHT OF SLAB AND DIAPHRAGMS FOR DETAILING PURPOSE:

  (A)  ~  = ~ +~  FOR SIMPLE SPAN.

þÿ� � �(�B�)� � �~� � �=� �~� �+���~� � �F�O�R� �E�N�D�

  (C)  ~  = ~ +

     DEFLECTIONS DUE TO THE COMBINED EFFECT OF CREEP DUE TO

WEIGHT OF SLAB AND SHRINKAGE OF SLAB.

2

þÿ�f�’�s� �=� �1�8�6�0� �M�P�a� �A�

THE DEFLECTIONS SHOWN ARE FOR A SLAB WEIGHT OF 10.7 kN/m.  ( 200 mm SLAB

STEEL DIAPHRAGM ( 1.22 kN‘) AT | OF SPAN.  FOR DIFFERENT SLAB AND

AND 2200 mm BEAM SPACING‘) AND ONE CONCRETE DIAPHRAGM ( 9.7 kN‘) OR ONE

IS BASED ON 72.622% f’s.

     TOTAL INITIAL PRESTRESS FOR B11M THRU B20M 

NOTES:

THE POURED IN PLACE FLOOR, ARE TO BE AT LEAST 28 DAYS OLD

BEFORE THE FLOOR IS PLACED UNLESS A SHORTER CURING TIME

IS APPROVED BY THE BRIDGE ENGINEER.

EMBEDDED IN THE ABUTMENT AND PIER DIAPHRAGMS SHALL BE

SANDBLASTING OR OTHER APPROVED METHODS TO PROVIDE SUITABLE

BOND BETWEEN THE BEAM AND THE DIAPHRAGM IN ACCORDANCE

CREEP AND SHRINKAGE.

IN LENGTH BY .0005L TO COMPENSATE FOR ELASTIC SHORTENING,

GRADE 270 LOW RELAXATION STRANDS.

IF THE STEEL DIAPHRAGM OPTION IS ALLOWED AND USED,

HOLES MUST BE CAST IN THE WEB TO ACCOMMODATE THE STEEL

DIAPHRAGM ATTACHMENTS AS DETAILED ON THE STEEL DIAPHRAGM

DETAIL SHEET.

IF SOLE PLATE IS REQUIRED FOR BEARING, SOLE PLATE IS TO 

TO EXCLUDE CONCRETE AS DETAILED ON THE BEARING SHEET.

BE SET IN FORMS WHEN BEAM IS CAST AND FORMED OUT BELOW 

FLUSH WITH THE CONCRETE.

OF BEAMS AT STUB ABUTMENTS SHALL BE CUT OFF REASONABLY

IF STUB ABUTMENTS ARE USED, ALL STRANDS AT THE ENDS 

NOTED OR SHOWN.

ROUGHENED FOR A DISTANCE OF 250 mm FROM THE BEAM END BY

MAXIMUM AT PRODUCER’S OPTION.

MOVED TOWARD ENDS OF BEAM A DISTANCE OF 0.05 SPAN LENGTH 

ALL DIMENSIONS ARE IN MILLIMETERS ( mm ) UNLESS OTHERWISE 

INDICATED IN ABOVE TABLE WITH AN ALLOWANCE OF 960 Pa

FOR FUTURE WEARING SURFACE.

WITH ARTICLE 2403.14 OF THE METRIC SPECIFICATIONS.

THESE BEAMS ARE DESIGNED FOR AASHTO LIVE LOADS AS

HOLD DOWN POINTS FOR DEFLECTED STRANDS MAY BE

ALL PRESTRESSING STRANDS SHALL CONFORM TO ASTM A416 

BEARINGS SHALL BE AS DETAILED ON OTHER DESIGN SHEETS.

BEAMS TO BE USED IN BRIDGES MADE CONTINUOUS BY

THE PORTIONS OF THE PRESTRESS BEAMS THAT ARE TO BE

UNLESS OTHERWISE NOTED ALL BEAMS ARE TO BE INCREASED

12.7 mm DIAMETER STRANDS STRESSED TO NOT MORE THAN

THE FULL LENGTH OF THE BEAM IN THE TOP FLANGE.

14 kN EACH MAY BE USED IN LIEU OF THE a BARS WHICH RUN

BE APPLIED TO THE PRESTRESSED BEAM END SECTION.  THE SEALING

SHALL BE IN ACCORDANCE WITH MATERIALS I.M. 570 AND 491.12.

WHEN EXPANSION JOINTS ARE USED, CONCRETE SEALER SHALL

TOPS OF BEAMS ARE TO BE STRUCK OFF LEVEL AND

INTENTIONALLY ROUGHENED TRANSVERSELY TO A FULL

FINISH SHALL BE PROVIDED ON THE TOP EDGE ON ONE SIDE

ONLY OF THE BEAM.

AMPLITUDE OF APPROXIMATELY 6‘mm EXCEPT A 50‘mm WIDE

IF THE PRECAST PANEL OPTION IS ALLOWED AND USED FOR

BRIDGE DECK FORMATION, THE BEAM STIRRUPS WILL NEED TO BE

EXTENDED AND TOP FLANGE BEAM FINISH SHALL BE MODIFIED AS

PER DETAILS ON THE PRECAST DECK PANEL SHEET.

BM BEAM DETAILS

SECTION A-A SHOWING PLACEMENT

OF STIRRUPS NEAR END OF BEAM

COUNTY

DESIGN SHEET NO. OF DESIGN NO.FILE NO.

IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION

PROJECT NUMBER SHEET NUMBER

10-FEB-2006 13:55 ajeffer W:\Projects\0000006002\BRFinal\MetricBeams.dgn  m4610
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STANDARD SHEET M4611BM BEAMS

b2, d1 

e1 

BAR a2 

2 BARS a1

2 

250 

1550 4 4 

SYMMETRICAL ABOUT | 

45* 

| BRG.

|

12 @ 490 

15‘800 END TO END OF BEAM 

15‘500 |-| BEARINGS 

75

1 

3
@

5
0

4 @ 230 b1, c1, d1 2 @ 280 

120

150 

45 

195 2@230

3 EQ. SP. = 230

245 

B15M

4@115 

NOTE:  DIMENSIONS FOR THE LOCATION OF THE DEFLECTED STRANDS

ARE AT | BEAM AND END OF BEAM.

45

b2, d1 

e1 

BAR a2 

4 4 1 

1 1 
2 BARS a1

280 285  

1 

b2, d1 

e1 

BAR a2 

1 1 
2 BARS a1

285 

1 

4 5 2 

b2, d1 

e1 

BAR a2 

2 BARS a1

5 2 

305  

1400 2 

SYMMETRICAL ABOUT | 

SYMMETRICAL ABOUT | 

SYMMETRICAL ABOUT | 

45* 

45* 

45* 

| BRG.

| BRG.

| BRG.

|

|

|

2 @ 315 

14‘300 END TO END OF BEAM 

12‘800 END TO END OF BEAM 

11‘300 END TO END OF BEAM 

11‘000 |-| BEARINGS 

12‘500 |-| BEARINGS 

14‘000 |-| BEARINGS 

75

1 5
0

5
0

250 

250 

5 @ 500 4 @ 400 3 @ 230 b1, c1, d1 

120 

150 

75 195 230

3 EQ. SP. = 230

3 EQ. SP. = 230

3 EQ. SP. = 230

2@115

5 @ 500 5 @ 400 3 @ 230 b1, c1, d1 

230195120 

150 

45 3@115

45 

150 

120 75 195 230

3@115 

2@280 3 @ 230 b1, c1, d1 9 @ 5002 @ 400 250 

B12M

B14M

B11M

BEAM 

330

430

2
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5
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R
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R
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0
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5
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65 65 100 50 100 50 
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@
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@
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65 100 50 65 100 50 

7
5

 1
1
5

*
 

3
@

5
0

65 

5
0

100 50 65 50 100 
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5
0

d1

1
1
5
*
 

5
0
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1
2

5

90 90 150

140 140 

1
5

0
1

8
0

2
0
 

20 

BEAM B11M B11M - B15M

BEAM B12M

BEAM B14M

NOTE: BARS d1  ARE TO  

     BE PLACED IN PAIRS.
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Y  = 433 mm
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BEAM B15M

~~b1 

~  DIMENSIONS AT END OF BEAM

*  KEEP

DEFLECTED STRANDS

~~ EPOXY COATED BARS

B11M-B15M BEAM DETAILS

COUNTY

DESIGN SHEET NO. OF DESIGN NO.FILE NO.

IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION

PROJECT NUMBER SHEET NUMBER
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DESIGN TEAM 
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STANDARD SHEET M4612BM BEAMS

BAR a2 

2 BARS a1
b3 @ 115  

e2 

6 b2, d2 

2 
2 

2 

2000 

2 

2 2 4 4 

45* 

| BRG.

|

16 @ 480 

20 300 END TO END OF BEAM 

20 000 |-| BEARINGS 

3
@

5
0

240 285 3 @ 250 5 @ 230 b1, c2, d2 

3 @ 230 160 

150

45 7 @ 115 

B20M

SYMMETRICAL ABOUT | 

NOTE:  DIMENSIONS FOR THE LOCATION OF THE DEFLECTED STRANDS

ARE AT | BEAM AND END OF BEAM.

BAR a2 

2 BARS a1

b2, d1 

e1 

1700 6 2 6 

BAR a2 

2 BARS a1
b3 @ 115  

e2 

2 b2, d2 

2 
2 2 

1850 

45* 

45* 

8 4 2 

| BRG.

| BRG.

SYMMETRICAL ABOUT | 

|

|

14 @ 450 

15 @ 480 

18 800 END TO END OF BEAM 

17 300 END TO END OF BEAM 

17 000 |-| BEARINGS 

18 500 |-| BEARINGS 

2@230 60
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2
@

5
0

4
@

5
0

225 380 2 @ 290 4 @ 230 200b1, c1, d1 

3 EQ. SP. = 200

120 

150 

45 

180 

6 @ 115 

b1, c2, d2 5 @ 230 2 @ 250 265 

160 

150 

45 7 @ 115 

3 @ 230 

240 
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B18M

SYMMETRICAL ABOUT | 
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þÿ�A� � �=� �2�4�

Y  = 433 mm

þÿ�”� � � �=� �2�5� �5�1�

BEAM B17M

B17M

~~b1 

IN PAIRS.

d2 ARE TO BE PLACED

a1 

a2 b2 

b3 

e2 d2 
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NOTE:  BARS b3, d1 AND

BEAM B18M

~~b1 

BEAM 

2
5

b

2

4

9
9

0

5
1

0

410

510

A  = 323 450 mm

Y  = 448 mm
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8
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B18M - B20M

~  DIMENSIONS AT END OF BEAM

*  KEEP

DEFLECTED STRANDS

~~ EPOXY COATED BARS
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BEAM B20M

~~b1 

B17M-B20M BEAM DETAILS

COUNTY

DESIGN SHEET NO. OF DESIGN NO.FILE NO.

IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION

PROJECT NUMBER SHEET NUMBER
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CM BEAMS STANDARD SHEET M4620

CM BEAM DETAILS

* WHERE DEFLECTING STRANDS INTERFERE WITH PLACEMENT,

SOME IN-PLACE BENDING MAY BE NECESSARY.

SHAPE

REINFORCING BAR LIST

NO. LENGTHSIZEMARK NO. NO. NO. NO. NO.LENGTH LENGTH LENGTH LENGTH LENGTH

BEAM

SPAN

a1

a2

b1

b2

d1

d2

b3

c1

c2

e1

e2

*

*

LENGTHNO.

a3

 

 
2

9
5

330

b3 

ALL DIMENSIONS ARE

OUT TO OUT.

D = PIN DIAMETER.

RADIUS TO | BAR.
D=50

D
=

6
5

D
=

5
0

91

105

1
2
1
0

D
=

6
5D=50

e1

e2

b2

c1

c2

280

310

345

395

7
5

1
0
7
5

91

R
=

1
1
3
0

1090

1
5

0
3
4
5

d
1

d
2

d1

d2 250

215

1
0
0

d
2

d
1

2
4

0

2
0
0

1
4

0

9500 11‘000 12‘500 14‘000 15‘500 17‘000 18‘500 20‘000 21‘500 23‘000 24‘500

NO. NO. NO. NO.LENGTH LENGTH LENGTH LENGTH

2 9720 2 11‘220 4 6920 4 7670 4 8420 4 9170 4 4 4 4 49920 10 670 11‘420 12‘170 12‘92019

13 2 2 2 2 21220 2 2 2 2 2 21220 1220 1220 1220 1220 1220 1220 1220 1220 1220

2 12‘20025

13 266026 30 32 34 38 44 46 48 54 58 60

13 4 2190 4 2190 2190 2190 2190 2190 2190 2190 2190 2190 21904 4 6 8 10 10 10 10 10

1140114011408 12 1619

10 430 430 430 430 430 430 43026 30 32 34 38 44 46 48 430

46046046054 58 6010

10

10

10

10

60 870 68 870 72 870 76 870 87088 104 870 870 870116112

920920920128 136 140

6 500 500500 500 500 500 500 5006 8 8 8 16 16 18

550550550 181816

BENT BAR DETAILS

2660 2660 2660 2660 2660 2660 2660 2660 2660 2660

C9M C12M C14M C15M C17M C18M C20M C23M C24M

~~

~~b1

~~ b1 BARS TO BE EPOXY COATED. 

C11M C21M

STRAND PROJECTION AT BEAM ENDS WHEN

 EMBEDDED IN CONCRETE END DIAPHRAGMS
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150100 10080

24‘500

23‘000

21 500

20‘000

18‘500

17‘000

15‘500

14‘000

12‘500

11 000

9500 9800

þÿ�1�2

þÿ�1�2

þÿ�1�2

þÿ�1�2

þÿ�1�2

þÿ�1�2

þÿ�1�2

þÿ�1�2

þÿ�1�2

þÿ�1�2

þÿ�1�2

11 300

12‘800

14‘300

15‘800

17‘300

18‘800

20‘300

21 800

23‘300

24‘800

10

11

13

8

10

14

14

16

18

20

18

0

0

0

3

3

3

5

5

6

6

12

1334

1468

1735

1468
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2269
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3203
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0

0
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9
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1 1
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0 0
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2200 2200
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2200

2200

2200

2200

2200

2200

2200

2200

2200

2200

2200

2200

2200

2200

2200

6500

7400

8400

9400

10 400

11 400

12 400

13 400

19 100

20 400

21 800

2.7

3.1

3.5

3.9

4.3

4.7

5.2

5.6

8.0

8.5

9.1

162

184

204

218

247

285

306

321

376

409

432

CM BEAM DATA

C9M

C12M

C14M

C15M

C17M

C18M

C20M

C23M

C24M

C21‘M-C24M

C21‘M-C24M

A A

7
5

200

175
C9M-C20M

C11‘M

C21‘M

"N" TOP DEFLECTED OR STRAIGHT STRANDS

ARE TO BE CUT WITH 350 mm PROJECTIONS

AND SHOP BENT UP OR DOWN AS SHOWN

(BEND TOP AND BOTTOM ROWS).

THE REMAINING TOP DEFLECTED STRANDS

ARE TO BE CUT WITH 175 mm PROJECTIONS.

FOUR BOTTOM STRANDS ARE TO BE CUT

WITH 350 mm PROJECTIONS WHICH ARE

TO BE SHOP BENT AS SHOWN.  THE

REMAINING BOTTOM STRANDS ARE TO

BE CUT OFF REASONABLY FLUSH WITH

THE CONCRETE.

NOTES:

THE POURED IN PLACE FLOOR, ARE TO BE AT LEAST 28 DAYS OLD

BEFORE THE FLOOR IS PLACED UNLESS A SHORTER CURING TIME

IS APPROVED BY THE BRIDGE ENGINEER.

EMBEDDED IN THE ABUTMENT AND PIER DIAPHRAGMS SHALL BE

SANDBLASTING OR OTHER APPROVED METHODS TO PROVIDE SUITABLE

BOND BETWEEN THE BEAM AND THE DIAPHRAGM IN ACCORDANCE

CREEP AND SHRINKAGE.

IN LENGTH BY .0005L TO COMPENSATE FOR ELASTIC SHORTENING,

GRADE 270 LOW RELAXATION STRANDS.

IF THE STEEL DIAPHRAGM OPTION IS ALLOWED AND USED,

HOLES MUST BE CAST IN THE WEB TO ACCOMMODATE THE STEEL

DIAPHRAGM ATTACHMENTS AS DETAILED ON THE STEEL DIAPHRAGM

DETAIL SHEET.

IF SOLE PLATE IS REQUIRED FOR BEARING, SOLE PLATE IS TO 

TO EXCLUDE CONCRETE AS DETAILED ON THE BEARING SHEET.

BE SET IN FORMS WHEN BEAM IS CAST AND FORMED OUT BELOW 

FLUSH WITH THE CONCRETE.

OF BEAMS AT STUB ABUTMENTS SHALL BE CUT OFF REASONABLY

IF STUB ABUTMENTS ARE USED, ALL STRANDS AT THE ENDS 

NOTED OR SHOWN.

ROUGHENED FOR A DISTANCE OF 250 mm FROM THE BEAM END BY

MAXIMUM AT PRODUCER’S OPTION.

MOVED TOWARD ENDS OF BEAM A DISTANCE OF 0.05 SPAN LENGTH 

ALL DIMENSIONS ARE IN MILLIMETERS ( mm ) UNLESS OTHERWISE 

INDICATED IN ABOVE TABLE WITH AN ALLOWANCE OF 960 Pa

FOR FUTURE WEARING SURFACE.

WITH ARTICLE 2403.14 OF THE METRIC SPECIFICATIONS.

THESE BEAMS ARE DESIGNED FOR AASHTO LIVE LOADS AS

HOLD DOWN POINTS FOR DEFLECTED STRANDS MAY BE

ALL PRESTRESSING STRANDS SHALL CONFORM TO ASTM A416 

BEARINGS SHALL BE AS DETAILED ON OTHER DESIGN SHEETS.

BEAMS TO BE USED IN BRIDGES MADE CONTINUOUS BY

THE PORTIONS OF THE PRESTRESS BEAMS THAT ARE TO BE

UNLESS OTHERWISE NOTED ALL BEAMS ARE TO BE INCREASED

TOPS OF BEAMS ARE TO BE STRUCK OFF LEVEL AND

INTENTIONALLY ROUGHENED TRANSVERSELY TO A FULL

FINISH SHALL BE PROVIDED ON THE TOP EDGE ON ONE SIDE

ONLY OF THE BEAM.

AMPLITUDE OF APPROXIMATELY 6‘mm EXCEPT A 50‘mm WIDE

IF THE PRECAST PANEL OPTION IS ALLOWED AND USED FOR

BRIDGE DECK FORMATION, THE BEAM STIRRUPS WILL NEED TO BE

EXTENDED AND TOP FLANGE BEAM FINISH SHALL BE MODIFIED AS

PER DETAILS ON THE PRECAST DECK PANEL SHEET.
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þÿ

þÿ

T

1

D

D

D

D þÿ ~  FOR INTERIOR SPANS OF CONTINUOUS BRIDGE.T

3

     DEFLECTIONS AT MID-SPAN DUE TO WEIGHT OF SLAB AND DIAPHRAGM.

DIAPHRAGM WEIGHTS, DEFLECTIONS WILL BE DIRECTLY PROPORTIONAL.

     TOTAL BEAM DEFLECTIONS AT | OF SPAN, ~ , DUE TO

WEIGHT OF SLAB AND DIAPHRAGMS FOR DETAILING PURPOSE:

  (A)  ~  = ~ +~  FOR SIMPLE SPAN.

þÿ� � �(�B�)� � �~� � �=� �~� �+���~� � �F�O�R� �E�N�D�

  (C)  ~  = ~ +

     DEFLECTIONS DUE TO THE COMBINED EFFECT OF CREEP DUE TO

WEIGHT OF SLAB AND SHRINKAGE OF SLAB.

2

þÿ�f�’�s� �=� �1�8�6�0� �M�P�a� �A�

THE DEFLECTIONS SHOWN ARE FOR A SLAB WEIGHT OF 10.7 kN/m.  ( 200 mm SLAB

STEEL DIAPHRAGM ( 1.22 kN‘) AT | OF SPAN.  FOR DIFFERENT SLAB AND

AND 2200 mm BEAM SPACING‘) AND ONE CONCRETE DIAPHRAGM ( 11.2 kN‘) OR ONE

     TOTAL INITIAL PRESTRESS FOR C9M THRU C21M INCLUSIVE 

IS BASED ON 72.622% f’s, AND FOR C23M AND C24M ON 75% f’s.

12.7 mm DIAMETER STRANDS STRESSED TO NOT MORE THAN

THE FULL LENGTH OF THE BEAM IN THE TOP FLANGE.

14 kN EACH MAY BE USED IN LIEU OF THE a BARS WHICH RUN

NOTES: (CONTINUED)

BE APPLIED TO THE PRESTRESSED BEAM END SECTION.  THE SEALING

SHALL BE IN ACCORDANCE WITH MATERIALS I.M. 570 AND 491.12.

WHEN EXPANSION JOINTS ARE USED, CONCRETE SEALER SHALL

COIL TIE DETAIL

LIFTING LOOP DETAIL
ALTERNATE TYPES MAY BE SUBSTITUTED WITH

THE APPROVAL OF THE ENGINEER.  LIFTING LOOPS

ARE TO BE STRUCTURAL GRADE.

75

1
0
1
5

a2 

150

1
0

0

b1

b2

420 460

#25 REINFORCING

BAR LIFTING HOOP

6 6 

þÿ�1�9� �m�m�‰� �C�O�I�

INDUSTRY RATING)

138

218

418

498

DESIGN STRESSES:
DESIGN STRESSES FOR THE FOLLOWING MATERIALS ARE TO BE

  CONCRETE IN ACCORDANCE WITH SECTION 9, f’c  = 35 MPa .

  PRESTRESSING STEEL IN ACCORDANCE WITH 

  REINFORCING STEEL IN ACCORDANCE WITH SECTION 8, GRADE 400.

     IN ACCORDANCE WITH AASHTO STANDARD SPECIFICATIONS

     SECTION 9, GRADE 270.

     FOR HIGHWAY BRIDGES, SERIES OF 1992.  DESIGN STRESS 

INFORMATION HAS BEEN CONVERTED TO A METRIC VERSION.

C9M-C20M

C21‘M-C24M

C9M-C20M

C21‘M-C24M

BRIDGE DESIGN.

TIES TO BE AS DETAILED ON SPECIFIC

   NUMBER AND EXACT LOCATION OF COIL

LIFTING 

LOOPS

SECTION A-A SHOWING PLACEMENT

OF STIRRUPS NEAR END OF BEAM

45

b1 

b2

d BARS

1
5

0

2
3
0

6
5
 C

L
.

b3

C
9
M

 -
 C

2
0
M

C
2

1
‘
M

 -
 C

2
4

M

SPECIFICATIONS:

DESIGN:  AASHTO, SERIES OF 1992 WITH MINOR MODIFICATIONS.

CONSTRUCTION:  STANDARD SPECIFICATIONS OF THE IOWA

     DEPARTMENT OF TRANSPORTATION, CURRENT SERIES, WITH

     CURRENT APPLICABLE SPECIAL PROVISIONS AND SUPPLE-

     MENTAL SPECIFICATIONS.

65 65100 100 100 C9M-C20M
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STANDARD SHEET M4621CM BEAMS

NOTE:  DIMENSIONS FOR THE LOCATION OF THE DEFLECTED STRANDS

ARE AT | BEAM AND END OF BEAM.

BAR a2 

2 BARS a1
1 1

44

240 

|

SYMMETRICAL ABOUT | 

| BRG.

45* 6 @ 480  

160 230 b2, d1 

150 

45 2@115 e1 

9500 |-| BEARINGS 

9800 END TO END OF BEAM 

b1, c1, d1 3 @ 230 2 @ 300 445 

C9M

5
0

7
5

a1 

a2 

c1 

e1 d1 

TOP

STRAIGHT

STRANDS

50

b2 1
1

5
*

 
5

0
 

1
0
0

1
0
0

65 65 3 @ 100

BEAM C9M

~~b1 

BEAM 

330

90
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2
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6
3
5

1
1
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b
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0
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0
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90 150

140 140 

2
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þÿ�”� � � �=� �3�7� �9�1�
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Y  = 494 mm

C9M - C14M

b2, d1 

e1 

BAR a2 

b2, d1 

e1 

BAR a2 

250

1400 

270 

2 BARS a1
1 1 1

2 2 4

b2, d1 

e1 

BAR a2 

2 BARS a1

2 2

1 1

3 4

270 

2 BARS a1

240 

1 1

41 4

|

|

|

SYMMETRICAL ABOUT | 

SYMMETRICAL ABOUT | 

| BRG.

| BRG.

| BRG.

45* 

45* 

45* 

6 @ 540  

7 @ 480  

11 300 END TO END OF BEAM 

12 800 END TO END OF BEAM 

14 300 END TO END OF BEAM 

11 000 |-| BEARINGS 

12 500 |-| BEARINGS 

14 000 |-| BEARINGS 

2
@

5
0

10 @ 540  265 4 @ 230 b1, c1, d1 

230160 

150 

45 

4 @ 400 3254 @ 230 b1, c1, d1 

230160 

150 

45 3@115 

415 3 @ 300 3 @ 230 b1, c1, d1 

230160 

150 

45 2@115 

3 @ 115

C11M
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C14M

5
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b2 

1
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5
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5
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50 

5
0

5
0

5
0

5
0

5
0

65 65 100100 50

BEAM C14M

~~b1 

SYMMETRICAL ABOUT | 

~

*

DEFLECTED STRANDS

KEEP

DIMENSIONS AT END OF BEAM.

NOTE: BARS d1 ARE TO  

 BE PLACED IN PAIRS.

~~ EPOXY COATED BARS

5
0

7
5

5
0

50

a1 

a2 

c1 

e1 d1 

TOP

STRAIGHT

STRANDS

b2 

50 

5
0
 

1
1

5
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1
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65 65 100100 50

BEAM C11M

~~b1 
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a1 

a2 

c1 

e1 d1 

TOP
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STRANDS

b2 

5
0

 
1
1
5
*
 

50 

1
0

0

65 100

1
0

0

65 50 100

2
@

5
0

BEAM C12M

~~b1 

C9M-C14M BEAM DETAILS
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STANDARD SHEET M4622CM BEAMS

C15M-C20M BEAM DETAILS
b2, d1 

260 

e1 

2000

BAR a2 

2 6 2 2 4 

2 BARS a1

| 

| BRG.

SYMMETRICAL ABOUT | 

45* 

20 300 END TO END OF BEAM 

20 000 |-| BEARINGS 

2@23075

1 

4
@

5
0

120 195 

150 

45 

3 EQ. SP. = 230

5 @ 115 

b1, c1, d1 5 @ 230 3 @ 300 515 14 @ 520  

C20M
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e1 d1 

4
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5
0
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1
1

5
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6 @ 50

5
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1
0
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5
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4
@

5
0

65 65 

4
@

5
0

BEAM C20M

~~b1 

b2, d1 

255

e1 

1850

BAR a2 

2 2 2 4 4 

2 BARS a1

| 

| BRG.

SYMMETRICAL ABOUT | 

45* 

2@230 

4@115 18 800 END TO END OF BEAM 

18 500 |-| BEARINGS 

1 

4
@

5
0

13 @ 510  420 3 @ 300 5 @ 230 b1, c1, d1 

3 EQ. SP. = 230

120 

150 

45 

75 195

C18M

b2, d1 

250 

e1 

BAR a2 

2 2 2 4 4 

2 BARS a1

| 

| BRG.

45* 

4@115 17 300 END TO END OF BEAM 

17 000 |-| BEARINGS 

SYMMETRICAL ABOUT | 

1 

2
@

5
0

5 @ 230 3 @ 300 305 b1, c1, d1 

3 EQ. SP. = 230

45 

150 

120 75 195 230

12 @ 500  

1700

C17M

NOTE:  DIMENSIONS FOR THE LOCATION OF THE DEFLECTED STRANDS

ARE AT | BEAM AND END OF BEAM.| BRG.

b2, d1 

270

1550 

e1 

BAR a2 

2 2 6 

| 

2 BARS a1

SYMMETRICAL ABOUT | 

45* 

15 800 END TO END OF BEAM 

15 500 |-| BEARINGS 
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2
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5
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10 @ 540  365 3 @ 300 4 @ 230 b1, c1, d1
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45 3@115 
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BEAM C15M

~~b1 

* KEEP

DEFLECTED STRANDS

NOTE: BARS d1 ARE TO  

 BE PLACED IN PAIRS.

~ DIMENSIONS AT END OF BEAM

~~ EPOXY COATED BARS

BEAM 

330

430

2
5

6
3
5

1
1
4
0

b

1
2
5

15090 90 

140 140 

1
5
0

2
0

5

2
0
 

20 

þÿ�”� � � �=� �3�7� �9�1�

þÿ�A� � �=� �2�7�

Y  = 494 mm

C15M - C20M

7
5

D
E

F
L

E
C

T
E

D
 S

T
R

A
N

D
S

S
T

R
A

IG
H

T

S
T

R
A

N
D

S

~
~

a1 

a2 

c1 

e1 d1 

4
@

5
0

b2 

1
1
5
*
 
 

4
@

5
0

4
@

5
0

5
0

5
0

65 65 6 @ 50

5
0

 

50 

BEAM C18M

~~b1 

7
5

5
0

D
E

F
L

E
C

T
E

D
 S

T
R

A
N

D
S

S
T

R
A

IG
H

T

S
T

R
A

N
D

S

~
~

~

a1 

a2 

c1 

e1 d1 

50

b2 1
1
5

*
  

65 65 

5
0

4
@

5
0

1
5

0
5

0
5

0

100 50 100 

50 

5
0

 

5
0

BEAM C17M

~~b1 

COUNTY

DESIGN SHEET NO. OF DESIGN NO.FILE NO.

IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION

PROJECT NUMBER SHEET NUMBER

10-FEB-2006 13:57 ajeffer W:\Projects\0000006002\BRFinal\MetricBeams.dgn  m4622

DESIGN TEAM 



H
N

4
6
2
3
.S

0
1
: 

T
H

I
S

 S
H

E
E

T
 I

S
S

U
E

D
 9

-
1
-
9
5
.

R
E

V
I
S

E
D

 0
5
-
0
4
 -

 B
A

R
S

 b
1
 C

H
A

N
G

E
D

 T
O

 E
P

O
X

Y
 C

O
A

T
E

D
.

STANDARD SHEET M4623CM BEAMS

e2 

350

e2 

e2 

b2, d2 

2 2 2

6 4 8 2150

2 BARS a1

2 BARS a1

6 8

4 4 2

2 2 2

2

b2, d2 

325

2300

2 6 2450

2 2 2 2

ARE AT | BEAM AND END OF BEAM.

NOTE:  DIMENSIONS FOR THE LOCATION OF THE DEFLECTED STRANDS

45* 

2 BARS a1

2 BARS a3

| 

| BRG.

| 

| 

| BRG.

| BRG.

45*  

45*  

SYMMETRICAL ABOUT | 

SYMMETRICAL ABOUT | 

SYMMETRICAL ABOUT | 

21 800 END TO END OF BEAM 

23 300 END TO END OF BEAM 

21 500 |-| BEARINGS 

23 000 |-| BEARINGS 

24 800 END TO END OF BEAM 

24 500 |-| BEARINGS 
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C21M-C24M BEAM DETAILS
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STANDARD SHEET M4630DM BEAMS

A=SIZE

B=NO.

SHAPE

REINFORCING BAR LIST

NO. LENGTHSIZEMARK

BEAM

SPAN

a1

a2

b1

b2

d1

b3

c1

e1

a3

13

16
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10
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13

16

A
B

B
A

A

B
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4

NO. NO. NO. NO. NO. NO. NO. NO. NO. NO. NO. NO. NO. NO.LENGTH LENGTH LENGTH LENGTH LENGTH LENGTH LENGTH LENGTH LENGTH LENGTH LENGTH LENGTH LENGTH LENGTH

11‘000 12‘500 14‘000 15‘500 17‘000 18‘500 20‘000 21‘500 23‘000 24‘500 26‘000 27‘500 29‘000 30‘500 32‘000
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2630

1340
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1690
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2 1200

37 3130

6 2630

4 1340
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37 1690

12 680

3130 3130 3130 3130 3130 3130 3130 3130 3130 3130 3130 3130 3130

2630 2630 2630 2630 2630 2630 2630 2630 2630 2630 2630 2630 2630

1340 1340 1340 1340 1340 1340 1340 1340 1340 1340 1340 1340 1340

620 620 620 620 620 620 620 620 620 620 620 620 620

1690 1690 1690 1690 1690 1690 1690 1690 1690 1690 1690 1690 1690

680 680 680 680 680 680 680 680 680 680 680 680 680

2 1200 1200

39

6

4

39

39

12

2

43

6

4

43

43

12

47

8

8

47

47

12

51

8

8

51

51

12

2

NO. LENGTH

33‘500

1200

7190

7600

53

8

8

53

53

12

2 1200

7640

8200

57

10

12

57

57

14

2 1200

8090

8800

62

10

12

62

62

14

2 1200

8490

9500

66

10

12

66

66

14

2 4900

9090

9800

68

10

12

68

68

14

2 5500

9490

10‘500

74

12

20

74

74

14

2 6000

10‘210

11‘000

80

12

20

80

80

16

2 6700

10‘960

11‘000

81

12

20

81

81

16

2 7300

11‘210

12‘000

87

12

20

87

87

16

2 8100

19
4 11‘960

25
2 12‘000

91 3130

12 2630

20 1340

91 620

91 1690

16 680

D12M D14M D15M D17M D18M D20M D23M D24M D26M D27M D29M D30M D32M D33MD21‘M

~~

~~ b1 BARS TO BE EPOXY COATED. 

12002 12002

D11M

DESIGN STRESSES:
DESIGN STRESSES FOR THE FOLLOWING MATERIALS ARE TO BE

  CONCRETE IN ACCORDANCE WITH SECTION 9, f’c  = 35 MPa .

  REINFORCING STEEL IN ACCORDANCE WITH SECTION 8, GRADE 400.

     IN ACCORDANCE WITH AASHTO STANDARD SPECIFICATIONS

     FOR HIGHWAY BRIDGES, SERIES OF 1992.  DESIGN STRESS 

INFORMATION HAS BEEN CONVERTED TO A METRIC VERSION.

( EXCEPT AS NOTED ).

LIFTING LOOPS

a1 b2 

12 

þÿ�

b1 

"D" 

510

610

460

1
2
9

0
1

0
0 150

7
5

 R
A

D
I
U

S

þÿ�3�2� �m�m�‰

STRONG STEEL PIPE

ONE LIFTING

LOOP FOR

D11M-D17M

INCLUSIVE.

TWO LIFTING

LOOPS FOR

D18M-D33M

INCLUSIVE.

MITTED FOR APPROVAL.

DEVICES MAY BE SUB-

ING.  ALTERNATE LIFTING

SHOWN AFTER THREAD-

SLEEVE.   BEND AS

THROUGH EACH PIPE

STRANDS THREADED

þÿ�T�W�O� �1�2�.�7�‘�m�

LIFTING LOOP DETAIL

COIL TIE DETAIL

SPECIFICATIONS:

6 6 

168

548

   NUMBER AND EXACT LOCATION OF COIL TIES TO BE 

AS DETAILED ON SPECIFIC BRIDGE DESIGN.

DESIGN:  AASHTO, SERIES OF 1992 WITH MINOR MODIFICATI0NS.

CONSTRUCTION:  STANDARD SPECIFICATIONS OF THE IOWA

  ‘DEPARTMENT OF TRANSPORTATION, CURRENT SERIES, WITH

  ‘CURRENT APPLICABLE SPECIAL PROVISIONS AND SUPPLE-

  ‘MENTAL SPECIFICATIONS.

"D" = 385 FOR D18M - D29M

"D" = 1400 FOR D30M

"D" = 1860 FOR D32M

"D" = 2490 FOR D33M

þÿ�1�9�‘�m�m�‰� �C�O�I�

INDUSTRY RATING)

55 55150 150 150

THE TOP STRAIGHT STRANDS OF BEAMS

D11M THROUGH D18M ARE TO BE CUT WITH

350‘mm PROJECTIONS AND SHOP BENT

UP.  THE TOP AND BOTTOM DEFLECTED

STRANDS OF BEAMS D20M THROUGH

D33M ARE TO BE CUT WITH 350‘mm

PROJECTIONS AND SHOP BENT UP OR

DOWN AS SHOWN. THE REMAINING TOP

STRANDS ARE TO BE CUT WITH 175‘mm

PROJECTIONS.

FOUR BOTTOM STRANDS ARE TO BE CUT

WITH 350‘mm PROJECTIONS AND SHOP

BENT AS SHOWN.  THE REMAINING BOTTOM

STRANDS SHALL BE CUT OFF REASONABLY

FLUSH WITH THE CONCRETE.

b3 

d1 

b1 

b2 

40

1
8

0

SECTION A-A SHOWING PLACEMENT

OF STIRRUPS NEAR END OF BEAM
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9
0

495
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D=50

D
=
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=

5
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1
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4
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D
=

6
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D=50

b2

9
0

1
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9
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97

R
=

1
5
5
0

1295

1
5

0

d1

1
5

0
2
0
0

1
5
5

215 65

495 e1

c1435

BENT BAR DETAILS

~~b1

ALL DIMENSIONS ARE

OUT TO OUT.

RADIUS TO | BAR.

D = PIN DIAMETER.

S
P

A
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T
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R
I
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STRANDS
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R
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DEFLECTION ( mm‘) ~ PERMISSIBLE SPACING

AT

RELEASE

AFTER

LOSSES

IMMEDIATE

(ELASTIC) ~

2

D

þÿ T

1
MS18

LOADING

D
E

F
L

E
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T
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D

CONC.

DIAPH.

STEEL

DIAPH.

CONC.

DIAPH.

CONC.

DIAPH.

STEEL

DIAPH.

STEEL

DIAPH.

TIME

(PLASTIC) ~
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R
E

IN
F

O
R

C
IN

G

 S
T

E
E

LMASS

( kg‘)

3
m

C
O

N
C

R
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E
R
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L
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E
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11‘000

12‘500

14‘000

15‘500

17‘000

18‘500

20‘000

21 500

23‘000

24‘500

26‘000

27‘500

29‘000

30‘500

32‘000

33‘500

þÿ�1�2

þÿ�1�2

þÿ�1�2

þÿ�1�2

þÿ�1�2

þÿ�1�2

þÿ�1�2

þÿ�1�2

þÿ�1�2

þÿ�1�2

þÿ�1�2

þÿ�1�2

þÿ�1�2

þÿ�1�2

þÿ�1�2

þÿ�1�2

11‘300

12‘800

14‘300

15‘800

17‘300

18‘800

20‘300

21 800

23‘300

24‘800

26‘300

27‘800

29‘300

30‘800

32‘300

33‘800

14

14

14

16

17

19

10

14

14

18

18

20

24

28

30

32

0

0

0

0

0

0

6

6

8

6

14

10

8

8

8

8

1868

1868

1868

2135

2269

2535

2135

2669

2936

3203

3470

3859

4410

4961

5513

6340

0

0

0

0

0

0

114

106

127

98

124

121

115

109

125

151

2

3

3

4

4

5

9

15

16

23

25

32

41

48

55

59

4

5

5

8

6

9

16

26

28

41

44

55

73

84

97

103

1 1

1 1

2 2

3 3

5 4

7 6

9 8

12 11

15 14

19 18

24 23

30 28

36 34

41 39

49 47

54 52

0 0

0 0

1

1

1

1

1

1

2

2

2

2

3 3

4 4

5 5

6 6

8 7

9 9

10 10

12 12

14 13

2200 2200

2200

2200

2200

2200

2200

2200

2200

2200

2200

2200

2200

2200

2200

2200

2200

2200

2200

2200

2200

2200

2200

2200

2200

2200

2200

2200

2200

2200

2200

2200

11‘200

12‘700

14‘200

15‘700

17‘200

18‘700

20‘200

21‘700

23‘200

24‘700

26‘200

27‘600

29‘100

30‘600

32‘100

33‘600

4.7

5.3

5.9

6.5

7.2

7.8

8.4

9.0

9.6

10.3

10.9

11.5

12.1

12.7

13.4

14.0

*

*

185

202

212

229

263

281

368

409

436

459

481

575

640

652

690

716

DM BEAM DATA

D12M

D14M

D15M

D17M

D18M

D20M

D23M

D24M

D26M

D27M

D29M

D30M

D32M

D33M

A A

9
0

200

175

D11M

D21M

NOTES:

FORMS WHEN BEAM IS CAST AND FORMED OUT BELOW TO EXCLUDE

AS DETAILED ON THE STEEL DIAPHRAGM DETAIL SHEET.

CAST IN THE WEB TO ACCOMMODATE THE STEEL DIAPHRAGM ATTACHMENTS AS

IF THE STEEL DIAPHRAGM OPTION IS ALLOWED AND USED, HOLES MUST BE 

PLACE FLOOR, ARE TO BE AT LEAST 28 DAYS OLD BEFORE THE FLOOR IS

PLACED UNLESS A SHORTER CURING TIME IS APPROVED BY THE ENGINEER.

BY .0005L TO COMPENSATE FOR ELASTIC SHORTENING, CREEP AND SHRINKAGE.

OR SHOWN. 

ALL DIMENSIONS ARE IN MILLIMETERS ( mm‘) UNLESS OTHERWISE NOTED 

STUB ABUTMENTS SHALL BE CUT OFF REASONABLY FLUSH WITH THE CONCRETE.

IF STUB ABUTMENTS ARE USED, ALL STRANDS AT THE ENDS OF BEAMS AT

BEARINGS SHALL BE AS DETAILED ON OTHER DESIGN SHEETS.

BEAMS TO BE USED IN BRIDGES MADE CONTINUOUS BY THE POURED IN

UNLESS OTHERWISE NOTED ALL BEAMS ARE TO BE INCREASED IN LENGTH 

THESE BEAMS ARE DESIGNED FOR AASHTO LIVE LOADS AS INDICATED IN

ABOVE TABLE WITH AN ALLOWANCE OF 960 Pa FOR FUTURE WEARING SURFACE.

HOLD DOWN POINTS FOR DEFLECTED STRANDS MAY BE MOVED TOWARD

ENDS OF BEAM A DISTANCE OF 0.05 SPAN LENGTH MAXIMUM AT 

PRODUCER’S OPTION.

ALL PRESTRESSING STRANDS SHALL CONFORM TO ASTM A416 GRADE 270

LOW RELAXATION STRANDS.

THE PORTIONS OF THE PRESTRESS BEAMS THAT ARE TO BE EMBEDDED

IN THE ABUTMENT AND PIER DIAPHRAGMS SHALL BE ROUGHENED FOR A

DISTANCE OF 250‘mm FROM THE BEAM END BY SANDBLASTING OR OTHER

APPROVED METHODS TO PROVIDE SUITABLE BOND BETWEEN THE BEAM AND

THE DIAPHRAGM IN ACCORDANCE WITH ARTICLE 2403.14 OF THE METRIC

SPECIFICATIONS.

IF SOLE PLATE IS REQUIRED FOR BEARING, SOLE PLATE IS TO BE SET IN

CONCRETE AS DETAILED ON THE BEARING SHEET.

12.7‘mm DIAMETER STRANDS STRESSED TO NOT MORE THAN 14 kN EACH

MAY BE USED IN LIEU OF THE a BARS WHICH RUN THE FULL LENGTH OF

THE BEAM IN THE TOP FLANGE.

IF THE PRECAST PANEL OPTION IS ALLOWED AND USED FOR

BRIDGE DECK FORMATION, THE BEAM STIRRUPS WILL NEED TO BE

EXTENDED AND TOP FLANGE BEAM FINISH SHALL BE MODIFIED AS

PER DETAILS ON THE PRECAST DECK PANEL SHEET.

TOPS OF BEAMS ARE TO BE STRUCK OFF LEVEL AND INTENTIONALLY

ROUGHENED TRANSVERSELY TO A FULL AMPLITUDE OF APPROXIMATELY

6‘mm EXCEPT A 50‘mm WIDE FINISH SHALL BE PROVIDED ON THE TOP

EDGE ON ONE SIDE ONLY OF THE BEAM.

  

 
  

  
  

þÿ T

þÿ

þÿ

T

1

D

D

D

D þÿ ~  FOR INTERIOR SPANS OF CONTINUOUS BRIDGE.T

3

     DEFLECTIONS AT MID-SPAN DUE TO WEIGHT OF SLAB AND DIAPHRAGM.

DIAPHRAGM WEIGHTS, DEFLECTIONS WILL BE DIRECTLY PROPORTIONAL.

     TOTAL BEAM DEFLECTIONS AT | OF SPAN, ~ , DUE TO

WEIGHT OF SLAB AND DIAPHRAGMS FOR DETAILING PURPOSE:

  (A)  ~  = ~ +~  FOR SIMPLE SPAN.

þÿ� � �(�B�)� � �~� � �=� �~� �+���~� � �F�O�R� �E�N�D�

  (C)  ~  = ~ +

     DEFLECTIONS DUE TO THE COMBINED EFFECT OF CREEP DUE TO

WEIGHT OF SLAB AND SHRINKAGE OF SLAB.

2

þÿ�f�’�s� �=� �1�8�6�0� �M�P�a� �A�

THE DEFLECTIONS SHOWN ARE FOR A SLAB WEIGHT OF 10.7 kN/m.  ( 200 mm SLAB

STEEL DIAPHRAGM ( 1.22 kN‘) AT | OF SPAN.  FOR DIFFERENT SLAB AND

AND 2200 mm BEAM SPACING‘) AND ONE CONCRETE DIAPHRAGM ( 13.6 kN‘) OR ONE

MINIMUM f’ci AT RELEASE SHALL BE 35 MPa.

   MINIMUM CONCRETE f’c (AT 28 DAYS) SHALL BE 48 MPa.

*  MINIMUM CONCRETE f’c (AT 28 DAYS) SHALL BE 41 MPa.

FOR TRANSPORTING, THE OVERHANG SHALL BE IN ACCORDANCE WITH ARTICLE

     TOTAL INITIAL PRESTRESS FOR D11M THRU D26M INCLUSIVE 

IS BASED ON 72.622% f’s, AND FOR D27M THRU D33M ON 75% f’s.

NOTES: (CONTINUED)

PROVIDING TEMPORARY BRACING AS NEEDED.

D32M, AND D33M BEAMS DURING HANDLING, TRANSPORTING AND ERECTION BY

THE CONTRACTOR SHALL ASSURE THE LATERAL STABILITY OF THE D30M,

2407.13 OF THE SPECIFICATIONS,  EXCEPT THE OVERHANG MAY BE INCREASED TO A

MAXIMUM OF 2440 mm FOR THE D26M BEAM, 2740 mm FOR THE D27M BEAM, 3350 mm

FOR THE D29M BEAM, 2700 mm FOR THE D30M BEAM, 1500 mm FOR THE D32M BEAM,

AND 3600 mm FOR THE D33M BEAM.  

IF BEAM CONCRETE STRENGTH f’c = 52 MPa, THEN BEAM OVERHANG MAY BE

INCREASED AS FOLLOWS: 3600 mm FOR THE D30M BEAM, 3600 mm FOR THE D32M

BEAM, AND 4200 mm FOR THE D33M BEAM.

MINIMUM f’ci AT RELEASE SHALL BE 41 MPa.

BE APPLIED TO THE PRESTRESSED BEAM END SECTION.  THE SEALING

SHALL BE IN ACCORDANCE WITH MATERIALS I.M. 570 AND 491.12.

WHEN EXPANSION JOINTS ARE USED, CONCRETE SEALER SHALL

DM BEAM DETAILS

  PRESTRESSING STEEL IN ACCORDANCE WITH SECTION 9, GRADE 270.

STRAND PROJECTION AT BEAM ENDS WHEN

EMBEDDED IN CONCRETE END DIAPHRAGMS
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STANDARD SHEET M4631DM BEAMS

*  KEEP

~~ EPOXY COATED BARS

D11M & D12M BEAM DETAILS

SYMMETRICAL ABOUT | 

2 2

b2 

b1, c1, d1 

e1 

40  

40

a1 

6 @ 330  

4

310 

2 4

7 @ 450

SYMMETRICAL ABOUT | 

2 2 2

b2 

b1, c1, d1 

e1 

40  

40

a1 

44

290 5 @ 340  6 @ 450 *

5
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55 555 @ 50

c1

d1

e1

50

1
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7
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2
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510

| BRG.

| BRG.

|

|

b

*

*

TOP STRAIGHT STRANDS

 CROSS SECTION
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a1

1
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6
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b3 AT ENDS

65 CLEAR

1
5

0
1
0

0
1
0
0

100100

b3 TIE TO b1 & b2

11 000 | - | BEARINGS

11 300 END TO END OF BEAM

150

3 @ 2302@115

155 2 @ 230

4 @ 230

155 2 @ 230

4 @ 230 

b3 TIE TO b1 & b2

2@115 3 @ 230

150 12 500 | - | BEARINGS

12 800 END TO END OF BEAM

Y     = 618 mm

D11M

D12M

BEAMS D11M & D12M
TYPICAL "DM" BEAM

þÿ�A�R�E�A� � �=� �4

~~b1
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STANDARD SHEET M4632DM BEAMS

SYMMETRICAL ABOUT | 

b2 

b1, c1, d1 

e1 

40  

40

280 

2 2 2

6 @ 390  

2 4 43

4 @ 330  

| BRG.

|* 10 @ 450

b3 @ 115 |’S TIE TO b1 & b2

18 500 | - | BEARINGS

18 800 END TO END OF BEAM

150

3 @ 2302@115 

4 @ 230 

3 @ 230155

D18M
a1 

SYMMETRICAL ABOUT | 

2 2 2

b2 

b1, c1, d1 

e1 

40  

a1 

6 @ 340  

42 4

SYMMETRICAL ABOUT | 

2 2 2

b2 

b1, c1, d1 

e1 

40  

a1 

290 2 @ 330  8 @ 450

44

| BRG.

| BRG.

|

|*

*

4 @ 410   4 @ 230 

2 @ 230155

b3 TIE TO b1 & b2

40 2@115 3 @ 230

150 14 000 | - | BEARINGS

14 300 END TO END OF BEAM

2 @ 230

4 @ 230 400 10 @ 450

155

b3 TIE TO b1 & b2

40 2@115 3 @ 230

150 15 500 | - | BEARINGS

15 800 END TO END OF BEAM

D14M

D15M

SYMMETRICAL ABOUT | 

2 2

b2 

e1 

40  

40

250 6 @ 340  

3 4 2 4

| BRG.

|*

150

3 @ 230

3 @ 230

2@115 

b3 @ 115 |’S TIE TO b1 & b2

4 @ 230 

155

b1, c1, d1 12 @ 450

17 000 | - | BEARINGS

17 300 END TO END OF BEAM

D17M a1 

5
0

55 555 @ 50

*c1

65 CLEAR

d1

e1
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TOP STRAIGHT STRANDS

1
1

5
 

6
5

 

b2

a1

b3 AT ENDS

1
5
0

1
0
0

1
0
0

100 100

BEAM D14M
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Y     =   618 mm
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TYPICAL "DM" BEAM
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55 555 @ 50
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65 CLEAR
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50 TOP STRAIGHT STRANDS
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BEAM D15M
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65 CLEAR
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50 TOP STRAIGHT STRANDS
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1
0
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b3 AT ENDS

1
1

5
 

b2

BEAM D17M

~~b1

~~ EPOXY COATED BARS 
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5
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55 553@50

*c1

65 CLEAR
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5
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TOP STRAIGHT STRANDS

150 150

1
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1
0
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b3 AT ENDS

6
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1
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BEAM D18M

~~b1
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D14M - D18M BEAM DETAILS
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STANDARD SHEET M4633DM BEAMS

b2 

b1, c1, d1 

75

e1 2

40  

2 - a3 

a1 

6 @ 310  

SYMMETRICAL ABOUT | 

4 10 
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 @
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| BRG.

|
* 230 15 @ 450  

2 - a2  

890 

24 500 | - | BEARINGS
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THE TOP AND BOTTOM ROWS OF DEFLECTED

STRANDS ARE TO BE CUT WITH 350 mm

PROJECTIONS AND SHOP BENT UP OR

DOWN AS SHOWN.

THE REMAINING TOP STRANDS ARE TO

BE CUT WITH 175 mm PROJECTIONS.

FOUR BOTTOM STRANDS ARE TO BE CUT

WITH 350 mm PROJECTIONS AND SHOP

BENT AS SHOWN.  THE REMAINING BOTTOM

STRANDS SHALL BE CUT OFF REASONABLY

FLUSH WITH THE CONCRETE.

NOTES:

INDICATED IN THE BEAM DATA TABLE WITH AN ALLOWANCE OF 960 Pa

FOR FUTURE WEARING SURFACE.

TOWARD ENDS OF BEAM A DISTANCE OF 0.05 SPAN LENGTH MAXIMUM 

AT PRODUCER’S OPTION.

GRADE 270 LOW RELAXATION STRANDS.

PLACE FLOOR, ARE TO BE AT LEAST 28 DAYS OLD BEFORE THE FLOOR IS

PLACED UNLESS A SHORTER CURING TIME IS APPROVED BY THE ENGINEER.

IN THE ABUTMENT AND PIER DIAPHRAGMS SHALL BE ROUGHENED FOR A 

DISTANCE OF 250 mm FROM THE BEAM END BY SANDBLASTING OR OTHER 

APPROVED METHODS TO PROVIDE SUITABLE BOND BETWEEN THE BEAM AND 

THE DIAPHRAGM IN ACCORDANCE WITH ARTICLE 2403.14 OF THE METRIC 

SPECIFICATIONS.

BEAMS DURING HANDLING, TRANSPORTING AND ERECTION BY PROVIDING 

TEMPORARY BRACING AS NEEDED.

THESE BEAMS ARE DESIGNED FOR AASHTO LIVE LOADS AS

HOLD DOWN POINTS FOR DEFLECTED STRANDS MAY BE MOVED 

ALL PRESTRESSING STRANDS SHALL CONFORM TO ASTM A416 

BEARINGS SHALL BE AS DETAILED ON OTHER DESIGN SHEETS.

BEAMS TO BE USED IN BRIDGES MADE CONTINUOUS BY THE POURED IN

THE PORTIONS OF THE PRESTRESS BEAMS THAT ARE TO BE EMBEDDED 

FOR TRANSPORTING, THE OVERHANG SHALL BE IN ACCORDANCE WITH 

THE CONTRACTOR SHALL ASSURE THE LATERAL STABILITY OF THE 

ALL DIMENSIONS ARE IN MILLIMETERS ( mm‘) UNLESS OTHERWISE 

IF SOLE PLATE IS REQUIRED FOR BEARING, SOLE PLATE IS TO 

TO EXCLUDE CONCRETE AS DETAILED ON THE BEARING SHEET.

BE SET IN FORMS WHEN BEAM IS CAST AND FORMED OUT BELOW 

AS DETAILED ON THE STEEL DIAPHRAGM DETAIL SHEET.

CAST IN THE WEB TO ACCOMMODATE THE STEEL DIAPHRAGM ATTACHMENTS AS

IF THE STEEL DIAPHRAGM OPTION IS ALLOWED AND USED, HOLES MUST BE 

STUB ABUTMENTS SHALL BE CUT OFF REASONABLY FLUSH WITH THE CONCRETE.

IF STUB ABUTMENTS ARE USED, ALL STRANDS AT THE ENDS OF BEAMS AT

12.7 mm DIAMETER STRANDS STRESSED TO NOT MORE THAN 14 kN EACH

THE BEAM IN THE TOP FLANGE.

MAY BE USED IN LIEU OF THE a BARS WHICH RUN THE FULL LENGTH OF

ARTICLE 2407.13 OF THE SPECIFICATIONS, EXCEPT THE OVERHANG MAY BE

INCREASED TO A MAXIMUM OF 4250 mm.

BE APPLIED TO THE PRESTRESSED BEAM END SECTION.  THE SEALING

SHALL BE IN ACCORDANCE WITH MATERIALS I.M. 570 AND 491.12.

WHEN EXPANSION JOINTS ARE USED, CONCRETE SEALER SHALL

BY .0005L TO COMPENSATE FOR ELASTIC SHORTENING, CREEP AND SHRINKAGE. 

UNLESS OTHERWISE NOTED ALL BEAMS ARE TO BE INCREASED IN LENGTH

TOPS OF BEAMS ARE TO BE STRUCK OFF LEVEL AND INTENTIONALLY

ROUGHENED TRANSVERSELY TO A FULL AMPLITUDE OF APPROXIMATELY

6‘mm EXCEPT A 50‘mm WIDE FINISH SHALL BE PROVIDED ON THE TOP

EDGE ON ONE SIDE ONLY OF THE BEAM.

IF THE PRECAST PANEL OPTION IS ALLOWED AND USED FOR

BRIDGE DECK FORMATION, THE BEAM STIRRUPS WILL NEED TO BE

EXTENDED AND TOP FLANGE BEAM FINISH SHALL BE MODIFIED AS

PER DETAILS ON THE PRECAST DECK PANEL SHEET.
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1

3

     DEFLECTIONS AT MID-SPAN DUE TO WEIGHT OF SLAB AND DIAPHRAGM.

WEIGHT OF SLAB AND DIAPHRAGMS FOR DETAILING PURPOSE:

2

D     TOTAL BEAM DEFLECTIONS AT | OF SPAN, ~ , DUE TO

  

þÿ�(�B�)� �~� � �=� �~� �+���~� � �F�O�R� �E�N�D� �STD þÿ

þÿ�(�C�)� �~� � �=� �~� �+���~� � �F�O�R� �I�N�T�E�R�I�O�D þÿ T

TOTAL INITIAL PRESTRESS FOR D35M IS BASED ON 75%

þÿ�f�’�s� �=� �1�8�6�0� �M�P�a� �A�

DEFLECTIONS DUE TO THE COMBINED EFFECT OF CREEP DUE TO

WEIGHT OF SLAB AND SHRINKAGE OF SLAB.

þÿ TD(A) ~  = ~ +~  FOR SIMPLE SPAN.

SLAB AND 2200 mm BEAM SPACING‘)  AND ONE CONCRETE DIAPHRAGM ( 13.6 kN‘)

THE DEFLECTIONS SHOWN ARE FOR A SLAB WEIGHT OF 10.7 kN/m.  ( 200 mm

AND ONE STEEL DIAPHRAGM ( 1.22 kN‘)  AT THE | OF SPAN.  FOR DIFFERENT

SLAB AND DIAPHRAGM WEIGHTS, DEFLECTIONS WILL BE DIRECTLY PROPORTIONAL.
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þÿ�

LIFTING LOOP DETAIL

2515

510

460

1
2
9

0
1

0
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150

7
5

 R
A

D
I
U

S

LIFTING 

LOOPS 

LOCATIONS

LIFTING LOOPS

a1 b2 

b1 

þÿ�3�2� �m�m�‰

STRONG STEEL 

PIPE

þÿ�T�W�O� �1�2�.�7� �m�

STRANDS THREADED

THROUGH EACH PIPE

SLEEVE.   BEND AS

SHOWN AFTER THREAD-

ING.  ALTERNATE LIFTING

DEVICES MAY BE SUB-

MITTED FOR APPROVAL.

( TYP. AT EACH END OF

BEAM‘).

SPECIFICATIONS:

DESIGN STRESSES:

DESIGN STRESSES FOR THE FOLLOWING MATERIALS ARE TO BE

IN ACCORDANCE WITH A.A.S.H.T.O. STANDARD SPECIFICATIONS

FOR HIGHWAY BRIDGES, SERIES OF 1996:

REINFORCING STEEL IN ACCORDANCE WITH SECTION 8, GRADE 400.

CONCRETE IN ACCORDANCE WITH SECTION 9. 

MINIMUM CONCRETE f’c (AT 28 DAYS) SHALL BE 52 MPa

MINIMUM f’ci AT RELEASE SHALL BE 41 MPa

INFORMATION HAS BEEN CONVERTED TO A METRIC VERSION.

PRESTRESSING STEEL IN ACCORDANCE WITH SECTION 9, GRADE 270.

CONSTRUCTION:  STANDARD SPECIFICATIONS OF THE IOWA

     DEPARTMENT OF TRANSPORTATION, CURRENT SERIES, WITH

     CURRENT APPLICABLE SPECIAL PROVISIONS AND SUPPLE-

     MENTAL SPECIFICATIONS.

DESIGN:  AASHTO, SERIES OF 1996 WITH MINOR MODIFICATI0NS.

b1, c1, d1 

75

e1 

SYMMETRICAL ABOUT | 

2

2 - a2 2 - a3 

40  

a1 

8 @ 350
|

| BRG.

* 2 @ 270

35 000 | - | BEARINGS

35 300 END TO END OF BEAM

32 @ 410 

6 8 8 4 8 

1110

6
 @

 5
0
 

b3 @ 75 |’S TIE TO b1 & b2

3 @ 230

5 @ 230 

195 115 b2 

4 @ 230

3 EQ. SP. = 230

40 

150

D35M

NOTED OR SHOWN. 

3500

ELEVATION VIEW

COUNTY

DESIGN SHEET NO. OF DESIGN NO.FILE NO.

IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION

PROJECT NUMBER SHEET NUMBER
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DM BEAM STANDARD SHEET M4638

a1 

SHAPE NO.

2 

b1 

b2 

b3 

LENGTH

e1 

b2 

b3 

 

 

D
=

5
0

R
=

1
5
5
0

ALL DIMENSIONS ARE

OUT TO OUT.

RADIUS TO | BAR.

D = PIN DIAMETER.

4

2

12

20

16

99

99

99

D
=

6
5

1
4
4
0

c1 D
=

6
5

D=50

91

105

495

435

97

1
2
9
5

9
0

d1

1
5

0

1295

D=501
5
5

2
0

0
1

5
0

215

495

2
9

0

MARK

a2

a3

c1

d1

e1

SIZE

13

19

25

13

16

16

10

10

10

8100

13‘400

12‘200

3130

2630

680

1690

620

1340

REINFORCING BAR

LIST FOR

D36M BEAM

65 CL.

~~

~~b1 

~~ b1 BARS TO BE EPOXY COATED.

COIL TIE DETAIL
   NUMBER AND EXACT LOCATION OF COIL

TIES TO BE AS DETAILED ON SPECIFIC

BRIDGE DESIGN.

168

6 6

548

þÿ�1�9� �m�m�‰� �

(M-12 INDUSTRY RATING) DESIGN STRESSES:

SPECIFICATIONS:

DESIGN:  A.A.S.H.T.O., SERIES OF 1996, WITH MINOR MODIFICATIONS.

DESIGN STRESSES FOR THE FOLLOWING MATERIALS ARE TO BE

IN ACCORDANCE WITH A.A.S.H.T.O. STANDARD SPECIFICATIONS

FOR HIGHWAY BRIDGES, SERIES OF 1996:

REINFORCING STEEL IN ACCORDANCE WITH SECTION 8, GRADE 400.

CONCRETE IN ACCORDANCE WITH SECTION 9. 

MINIMUM CONCRETE f’c (AT 28 DAYS) SHALL BE 52 MPa

MINIMUM f’ci AT RELEASE SHALL BE 41  MPa

INFORMATION HAS BEEN CONVERTED TO A METRIC VERSION.

PRESTRESSING STEEL IN ACCORDANCE WITH SECTION 9, GRADE 270.

CONSTRUCTION:  STANDARD SPECIFICATIONS OF THE IOWA

     DEPARTMENT OF TRANSPORTATION, CURRENT SERIES, WITH

     CURRENT APPLICABLE SPECIAL PROVISIONS AND SUPPLE-

     MENTAL SPECIFICATIONS.

1
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510

165 165180

190 190

560

20

D36M BEAM

CROSS SECTION

b

þÿ�A�R�E�A� �=� �4�

Y    = 618 mm

þÿ�”� � � � � � �=� �8�9�‘�2

b2 

b1, c1, d1 

SYMMETRICAL ABOUT | 

2

2 - a2 2 - a3 a1 

8 @ 355
|

| BRG.

* 2 @ 300

36‘500 | - | BEARINGS

36‘800 END TO END OF BEAM

6
 @

 5
0

6 8 8 4 8 

ELEVATION VIEW

e1

b3 @ 75 |’S TIE TO b1 & b2

D36M

115 75 195

40 5 @ 230

3 @ 230

40

150

4 @ 230

3 EQ. SP. = 230

34 @ 405

1110

3650

b3 

b1 

b2 6
5
 C

L
. 
 

40

d1

1
8

0

STRAND PROJECTION AT BEAM ENDS WHEN

EMBEDDED IN CONCRETE END DIAPHRAGMS

55 55150 150 150

A A

9
0

200

175

PART SECTION A-A SHOWING PLACEMENT

OF STIRRUPS NEAR END OF BEAM

THE TOP AND BOTTOM ROWS OF DEFLECTED

STRANDS ARE TO BE CUT WITH 350 mm

PROJECTIONS AND SHOP BENT UP OR

DOWN AS SHOWN.

THE REMAINING TOP STRANDS ARE TO

BE CUT WITH 175 mm PROJECTIONS.

FOUR BOTTOM STRANDS ARE TO BE CUT

WITH 350 mm PROJECTIONS AND SHOP

BENT AS SHOWN.  THE REMAINING BOTTOM

STRANDS SHALL BE CUT OFF REASONABLY

FLUSH WITH THE CONCRETE.

NOTES:

INDICATED IN THE BEAM DATA TABLE WITH AN ALLOWANCE OF 960‘Pa

FOR FUTURE WEARING SURFACE.

TOWARD ENDS OF BEAM A DISTANCE OF 0.05 SPAN LENGTH MAXIMUM 

AT PRODUCER’S OPTION.

GRADE 270 LOW RELAXATION STRANDS.

PLACE FLOOR, ARE TO BE AT LEAST 28 DAYS OLD BEFORE THE FLOOR IS

PLACED UNLESS A SHORTER CURING TIME IS APPROVED BY THE ENGINEER.

IN THE ABUTMENT AND PIER DIAPHRAGMS SHALL BE ROUGHENED FOR A 

DISTANCE OF 250‘mm FROM THE BEAM END BY SANDBLASTING OR OTHER 

APPROVED METHODS TO PROVIDE SUITABLE BOND BETWEEN THE BEAM AND 

THE DIAPHRAGM IN ACCORDANCE WITH ARTICLE 2403.14 OF THE METRIC 

SPECIFICATIONS.

LENGTH BY .0005L TO COMPENSATE FOR ELASTIC SHORTENING, CREEP AND 

SHRINKAGE.

BEAMS DURING HANDLING, TRANSPORTING AND ERECTION BY PROVIDING 

TEMPORARY BRACING AS NEEDED.

THESE BEAMS ARE DESIGNED FOR AASHTO LIVE LOADS AS

HOLD DOWN POINTS FOR DEFLECTED STRANDS MAY BE MOVED 

ALL PRESTRESSING STRANDS SHALL CONFORM TO ASTM A416 

BEARINGS SHALL BE AS DETAILED ON OTHER DESIGN SHEETS.

BEAMS TO BE USED IN BRIDGES MADE CONTINUOUS BY THE POURED IN

THE PORTIONS OF THE PRESTRESS BEAMS THAT ARE TO BE EMBEDDED 

UNLESS OTHERWISE NOTED ALL BEAMS ARE TO BE INCREASED IN 

FOR TRANSPORTING, THE OVERHANG SHALL BE IN ACCORDANCE WITH 

THE CONTRACTOR SHALL ASSURE THE LATERAL STABILITY OF THE 

AS DETAILED ON THE STEEL DIAPHRAGM DETAIL SHEET.

CAST IN THE WEB TO ACCOMMODATE THE STEEL DIAPHRAGM ATTACHMENTS AS

IF THE STEEL DIAPHRAGM OPTION IS ALLOWED AND USED, HOLES MUST BE 

12.7‘mm DIAMETER STRANDS STRESSED TO NOT MORE THAN 14 kN EACH

THE BEAM IN THE TOP FLANGE.

MAY BE USED IN LIEU OF THE a BARS WHICH RUN THE FULL LENGTH OF

ARTICLE 2407.13 OF THE SPECIFICATIONS, EXCEPT THE OVERHANG MAY BE

INCREASED TO A MAXIMUM OF 4250‘mm.

TOPS OF BEAMS ARE TO BE STRUCK OFF LEVEL AND INTENTIONALLY

ROUGHENED TRANSVERSELY TO A FULL AMPLITUDE OF APPROXIMATELY

6‘mm EXCEPT A 50‘mm WIDE FINISH SHALL BE PROVIDED ON THE TOP

EDGE ON ONE SIDE ONLY OF THE BEAM.

IF THE PRECAST PANEL OPTION IS ALLOWED AND USED FOR

BRIDGE DECK FORMATION, THE BEAM STIRRUPS WILL NEED TO BE

EXTENDED AND TOP FLANGE BEAM FINISH SHALL BE MODIFIED AS

PER DETAILS ON THE PRECAST DECK PANEL SHEET.
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CAMBER ( mm‘)
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1

3

     DEFLECTIONS AT MID-SPAN DUE TO WEIGHT OF SLAB AND DIAPHRAGM.

WEIGHT OF SLAB AND DIAPHRAGMS FOR DETAILING PURPOSE:

2

D     TOTAL BEAM DEFLECTIONS AT | OF SPAN, ~ , DUE TO

SPACING )  AND ONE STEEL DIAPHRAGM ( 1.21  kN‘)  AT THE | OF SPAN.

  

þÿ�(�B�)� �~� � �=� �~� �+���~� � �F�O�R� �E�N�D� �STD þÿ

þÿ�(�C�)� �~� � �=� �~� �+���~� � �F�O�R� �I�N�T�E�R�I�O�D þÿ T

TOTAL INITIAL PRESTRESS FOR D36M IS BASED ON 75%

þÿ�f�’�s� �=� �1�8�6�0� �M�P�a� �A�

DEFLECTIONS DUE TO THE COMBINED EFFECT OF CREEP DUE TO

WEIGHT OF SLAB AND SHRINKAGE OF SLAB.

þÿ TD(A) ~  = ~ +~  FOR SIMPLE SPAN.

SLAB AND 1900 mm BEAM SPACING‘)  AND ONE CONCRETE DIAPHRAGM ( 11.5 kN‘)

OR A SLAB WEIGHT OF 9.8 kN/m ( 200 mm SLAB AND 2000 mm BEAM

THE DEFLECTIONS SHOWN ARE FOR A SLAB WEIGHT OF 9.3 kN/m.  ( 200 mm

FOR DIFFERENT SLAB AND DIAPHRAGM WEIGHTS, DEFLECTIONS WILL BE

DIRECTLY PROPORTIONAL.

LIFTING LOOPS

a1 b2 

12 

þÿ�

LIFTING LOOP DETAIL

 R
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LIFTING

LOOP

LOCATION

END OF

BEAM

7
5

150 

þÿ�3�2� �m�m�

STRONG STEEL PIPE

2820 460

510

1
2

9
0

1
0

0

þÿ�T�W�O� �1�2�.�7�

270 STRANDS THREADED

THROUGH EACH PIPE

SLEEVE BENT AS

SHOWN AFTER THREAD-

ING.  ALTERNATE LIFTING

DEVICES MAY BE SUB-

MITTED FOR APPROVAL.

( TYP. AT EACH END OF

BEAM‘)

NOTED OR SHOWN. 

ALL DIMENSIONS ARE IN MILLIMETERS ( mm‘) UNLESS OTHERWISE 

IF SOLE PLATE IS REQUIRED FOR BEARING, SOLE PLATE IS TO 

TO EXCLUDE CONCRETE AS DETAILED ON THE BEARING SHEET.

BE SET IN FORMS WHEN BEAM IS CAST AND FORMED OUT BELOW 

STUB ABUTMENTS SHALL BE CUT OFF REASONABLY FLUSH WITH THE CONCRETE.

IF STUB ABUTMENTS ARE USED, ALL STRANDS AT THE ENDS OF BEAMS AT

NOTES: (CONTINUED)

BE APPLIED TO THE PRESTRESSED BEAM END SECTION.  THE SEALING

SHALL BE IN ACCORDANCE WITH MATERIALS I.M. 570 AND 491.12.

WHEN EXPANSION JOINTS ARE USED, CONCRETE SEALER SHALL
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b2

a1

b3 AT ENDS

a2, a3

1
1
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 @
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4
 @
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0

~~b1

BEAM D36M

NOTE: DIMENSIONS FOR THE LOCATION OF THE

DEFLECTED STRANDS ARE AT | BEAM AND

END OF BEAM.

*  ‘KEEP

~   DIMENSIONS AT END OF BEAM

~~  ‘EPOXY COATED BARS

    DEFLECTED STRANDS

D36M BEAM DETAILS
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BULB TEE BEAMS STANDARD SHEET M4650
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REINFORCING BAR LIST

BEAM BT36M BT38M BT39M BT41M BT42M

BAR SIZE SHAPE NO. LENGTH NO. LENGTH NO. LENGTH NO. LENGTH NO. LENGTH

a1

a2

b1

c1

d1

e

h

16

16

13

16

16

13

13

13

13

460

305

600

300

600

D
12 12‘190 12‘19012 12‘19012 12‘19012 12‘19012

12 7215

97 101 105 111 115

20 1970

167 173 179 187 193

109 1770 113 117 123 127

22 830

10 2440

797512 871012 947512 10‘21012

22

10 2440

830 22

10 2440

830 22

10 2440

830 22

10 2440

830

91 150

20 20 20 20

216020 20 20 20 20

4015 4015 4015 4015 4015

810

2160

1970

810

2160

1970

810

2160

1970

810

2160

1970

810

1770 1770 1770 1770 7
5

D= 52

d1

D=65

b3

h

e

d1  (ALTERNATE)

NOTE: ALL BAR DIMENSIONS ARE OUT TO OUT

~~b1 ~~b2

~~ b1, b2 BARS TO BE EPOXY COATED. 

* b2 AND b3 BARS TO BE USED IN PAIRS.

*

~~

~~ b2

b3

D = PIN DIAMETER FOR BENDING

   (UNLESS OTHERWISE SHOWN)

   #10 BAR D‘=‘45

   #13 BAR D‘=‘50

   #16 BAR D‘=‘65

*

55 50 55

7
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5

650

"D"

500

1
2
9
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150

R
A

D
IU

S

1.25

10

DESIGN STRESSES FOR THE FOLLOWING MATERIALS ARE TO BE

     IN ACCORDANCE WITH A.A.S.H.T.O. STANDARD SPECIFICATIONS

     FOR HIGHWAY BRIDGES, SERIES OF 1992:

   REINFORCING STEEL IN ACCORDANCE WITH SECTION 8, GRADE 400.

   CONCRETE IN ACCORDANCE WITH SECTION 9, f’c = 52 MPa

   PRESTRESSING STEEL IN ACCORDANCE WITH SECTION 9, GRADE 270.

DESIGN STRESSES:

     DEPARTMENT OF TRANSPORTATION, CURRENT SERIES, WITH

     CURRENT APPLICABLE SPECIAL PROVISIONS AND SUPPLE-

     MENTAL SPECIFICATIONS.

DESIGN: A.A.S.H.T.O., SERIES OF 1992, WITH MINOR MODIFICATIONS.

SPECIFICATIONS:

1
5

0

460

1
2
5

(TYP.) 
 

 
 

140

TYPICAL AT EACH END OF BEAM

LIFTING LOOP DETAIL

COIL TIE DETAIL

"D" = 1195  FOR BT36M

"D" = 1245  FOR BT38M

"D" = 1320  FOR BT39M

"D" = 1830  FOR BT41M

"D" = 2590  FOR BT42M

NUMBER AND EXACT LOCATION OF COIL

TIES TO BE AS DETAILED ON SPECIFIC

BRIDGE DESIGN.

5

þÿ�1�9� �m�m�‰� �

(MIN. 40 kN PULL

OUT CAPACITY)

50 50 50

STRAND PROJECTION AT BEAM ENDS WHEN

EMBEDDED IN CONCRETE END DIAPHRAGMS

LIFTING LOOPS SHALL

BE PLACED ON

CENTERLINE OF BEAM.

32 mm DIA. EXTRA

STRONG STEEL PIPE

150

THREE 12.7 mm NOMINAL DIA.

GRADE 270 STRANDS THREADED

THROUGH EACH PIPE

SLEEVE BENT AS

SHOWN AFTER THREADING.

ALTERNATE LIFTING

DEVICES MAY BE SUBMITTED

FOR APPROVAL.

200

175

CONSTRUCTION:  STANDARD SPECIFICATIONS OF THE IOWA

THE TOP AND BOTTOM ROWS OF THE

DEFLECTED STRANDS ARE TO BE

CUT WITH 460 mm PROJECTIONS WHICH

ARE TO BE SHOP BENT AS SHOWN.

THE REMAINING TOP DEFLECTED

STRANDS ARE TO BE CUT WITH 175 mm

PROJECTIONS.

SIX BOTTOM STRANDS ARE TO BE CUT

WITH 460 mm PROJECTIONS WHICH ARE

TO BE SHOP BENT AS SHOWN.  THE

REMAINING BOTTOM STRANDS ARE TO

BE CUT OFF REASONABLY FLUSH WITH

THE CONCRETE.

BTM BEAM DATA
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CAMBER (mm)

BT36M

BT38M

BT39M

BT41M

BT42M

36‘500

38‘000

39‘500

41 000

42‘500

36‘900

38‘400

39‘900

41 400

42‘900

24

26

28

32

34

10

12

12

12

14

5110

5711

6012

6613

7214

149

165

160

154

166

35

41

46

55

62

60

71

79

96

108

36

42

49

56

64

2285

2285

2285

2285

2285

45‘088

46‘902

48‘807

50‘622

52‘436

18.8

19.5

20.3

21.0

21.8

9

10

12

14

16

1245

1287

1329

1384

1426

3

1 2
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T
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S

k
N
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L
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E
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k
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RELEASE

AFTER

LOSSES

CONC.

DIAPH.

STEEL

DIAPH.

CONC.

DIAPH.

STEEL

DIAPH.

CONC.

DIAPH.

STEEL

DIAPH.

MS18

LOADING

PERMISSIBLE MAX. SPCG.

MASS

(kg)

C
O

N
C

R
E

T
E

þÿ
�(

�

R
E
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F

O
R

C
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G

S
T

E
E

L

(
M

A
S

S
-
k
g
)

IMMEDIATE

(ELASTIC) ~ I

TIME

(PLASTIC) ~ T

DEFLECTION (mm) ~
D

THE DEFLECTIONS SHOWN ARE FOR A SLAB AND HAUNCH WEIGHT OF

11.3 kN/m (200 mm SLAB, 25 mm HAUNCH AND 2285 mm BEAM SPACING)

AND THREE CONCRETE DIAPHRAGMS (19.3 kN EACH) AT | OF SPAN AND

WEIGHT OF SLAB AND DIAPHRAGMS FOR DETAILING PURPOSE:

MOVED TOWARD ENDS OF BEAM A DISTANCE OF 0.05 L MAXIMUM

AT PRODUCER’S OPTION.

þÿ�D�I�A�M�E�T�E�R� �(�N�O�M�I�N�A�L� �S�T�E�E�L� �A�R�E�A

THE POURED IN PLACE FLOOR, ARE TO BE AT LEAST 28 DAYS OLD

BEFORE THE FLOOR IS PLACED UNLESS A SHORTER CURING TIME

IS APPROVED BY THE BRIDGE ENGINEER.

EMBEDDED IN THE ABUTMENT AND PIER DIAPHRAGMS SHALL BE

ROUGHENED FOR A DISTANCE OF 250 mm FROM THE BEAM END BY

SANDBLASTING OR OTHER APPROVED METHODS TO PROVIDE SUITABLE

BOND BETWEEN THE BEAM AND THE DIAPHRAGM IN ACCORDANCE

WITH ARTICLE 2403.14 OF THE SPECIFICATIONS.

IN LENGTH BY .0005L TO COMPENSATE FOR ELASTIC SHORTENING,

CREEP AND SHRINKAGE.

NOTES:

HOLES MUST BE CAST IN THE WEB TO ACCOMMODATE THE STEEL

DIAPHRAGM ATTACHMENTS AS DETAILED ON THE STEEL DIAPHRAGM

DETAIL SHEET.

BE SET IN FORMS WHEN BEAM IS CAST AND FORMED OUT BELOW

TO EXCLUDE CONCRETE AS DETAILED ON THE BEARING SHEET.

OF BEAMS AT STUB ABUTMENTS SHALL BE CUT OFF REASONABLY

FLUSH WITH THE CONCRETE.

NOTES:

IN THE TOP FLANGE.

DEFLECTIONS WILL BE DIRECTLY PROPORTIONAL.

NOT EXCEED 4875 mm.

OTHERWISE NOTED OR SHOWN.

þÿ�A�T� �E�A�C�H�  �� �P�O�I�N�T�.� � �F�O�R� �D�I�F�F�E�R�E

PER SQUARE METER OF ROADWAY FOR FUTURE WEARING SURFACE.

1    DEFLECTIONS AT MID-SPAN DUE TO WEIGHT OF SLAB AND DIAPHRAGM.

3  TOTAL INITIAL PRESTRESS IS BASED ON 75% f’s, f’s. = 1860 MPa

þÿ�A�N�D� �A�s� �=� �

IF THE STEEL DIAPHRAGM OPTION IS ALLOWED AND USED,

IF SOLE PLATE IS REQUIRED FOR BEARING, SOLE PLATE IS TO

IF STUB ABUTMENTS ARE USED, ALL STRANDS AT THE ENDS

MINIMUM CONCRETE f’c (AT 28 DAYS) SHALL BE 52 MPa

FOUR 13.3 mm DIAMETER STRANDS STRESSED TO NOT MORE

THESE BEAMS ARE DESIGNED FOR AASHTO LIVE LOADS AS

HOLD DOWN POINTS FOR DEFLECTED STRANDS MAY BE

ALL PRESTRESSING STRANDS SHALL BE 13.3 mm NOMINAL

BEARINGS SHALL BE AS DETAILED ON OTHER DESIGN SHEETS.

THE PORTIONS OF THE PRESTRESSED BEAMS THAT ARE TO BE

BEAMS TO BE USED IN BRIDGES MADE CONTINUOUS BY

UNLESS OTHERWISE NOTED ALL BEAMS ARE TO BE INCREASED

FOR TRANSPORTING, THE OVERHANG AT EITHER END SHALL

THE CONTRACTOR SHALL ASSURE THE LATERAL STABILITY OF

ALL DIMENSIONS ARE IN MILLIMETERS (mm)  UNLESS

ASTM A416 GRADE 270 LOW RELAXATION STRANDS.  MINIMUM

WEIGHT OF SLAB AND SHRINKAGE OF SLAB.

2  DEFLECTIONS DUE TO THE COMBINED EFFECT OF CREEP DUE TO

D
TOTAL BEAM DEFLECTIONS AT | OF SPAN, ~  , DUE TO

MINIMUM f’ci AT RELEASE SHALL BE 41  MPa.

THAN 18kN EACH MAY BE USED IN LIEU OF BARS a1  AND a2

THE BEAMS DURING HANDLING, TRANSPORTING AND ERECTION BY

PROVIDING TEMPORARY BRACING AS NEEDED.

STRAND BREAKING STRENGTH SHALL BE 200.61  kN.

INDICATED IN ABOVE TABLE WITH AN ALLOWANCE OF 960 N

D I T(A)  ~ =~ +~  FOR SIMPLE SPAN.

D I Tþÿ�(�B�)� � �~� �=�~� �+���~� � �F�O�R� �E�N�D� �S�

D I Tþÿ�(�C�)� � �~� �=�~� �+���~� � �F�O�R� �I�N�T�E�R�I�O�R

TOPS OF BEAMS ARE TO BE STRUCK OFF LEVEL AND INTENTIONALLY

ROUGHENED TRANSVERSELY TO A FULL AMPLITUDE OF APPROXIMATELY

6‘mm EXCEPT A 50‘mm WIDE FINISH SHALL BE PROVIDED ON THE TOP

EDGE ON ONE SIDE ONLY OF THE BEAM.

IF THE PRECAST PANEL OPTION IS ALLOWED AND USED FOR

BRIDGE DECK FORMATION, THE BEAM STIRRUPS WILL NEED TO BE

EXTENDED AND TOP FLANGE BEAM FINISH SHALL BE MODIFIED AS

PER DETAILS ON THE PRECAST DECK PANEL SHEET.

(‘CONTINUED‘)

BE APPLIED TO THE PRESTRESSED BEAM END SECTION.  THE SEALING

SHALL BE IN ACCORDANCE WITH MATERIALS I.M. 570 AND 491.12.

WHEN EXPANSION JOINTS ARE USED, CONCRETE SEALER SHALL

BTM BEAM DETAILS
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BULB TEE BEAM - 36 500 mm SPAN STANDARD SHEET M4655

40

| BEARING
SYMMETRICAL ABOUT |

2
2 10 12

A

A

c1, b1 & d1

3650

660

36 900  END TO END OF BEAM

4
 @

 5
0 TYP.

a1 a2

a2

660 MIN.

a1 a2

|

a1

18 EQ. SPACES @ 230 = 4140

c1

5@60 3@75 2@150

=300 =225 =300

2-b3

d1,e

e

28 SPACES @ 460 = 12880 ;   c1

C

C

B

B

h

200

230 230

105

40 CL. 40 CL.

36 500  | - | BEARINGS

HOLD DOWN

POINT

29 EQ. SPACES @ 460 = 13340 ; c1, b1, d1

2-b2,c1,

d1,e

BT36M

END OF

BEAM END

OF

BEAM

 TOP FLANGE LONGIT. BAR LAYOUT

BEAM SECTION

PROPERTIES

b

þÿ�A�R�E�A� �=� �5�

y  = 853 mm

þÿ�I� �=� �2�2�1� �8�5�6

~  DIMENSIONS AT END OF BEAM

~~ EPOXY COATED BARS
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R
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TYP.  80

LOCATION OF FOUR STRANDS

IF USED IN LIEU

OF SIX a BARS
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SECTION B-BVIEW C-C
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BT36M BEAM DETAILS
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BULB TEE BEAM - 38 000 mm SPAN STANDARD SHEET M4656

40

| BEARING
SYMMETRICAL ABOUT |

2 2 12 12

A

A

c1, b1 & d1

3800

660

38 000 |-| BEARINGS

38 400  END TO END OF BEAM

5
 @

 5
0

TYP.

a1 a2

19 EQ. SPACES @ 230 = 4370

c1

5@60 3@75 2@190

300 225 380

2-b3

d1,e

e

29 SPACES @ 460 = 13340 ;   c1

C

C

B

B

h

200

230230

85

a2

660 MIN.

a1 a2

|

a1

HOLD DOWN

POINT

2-b2,c1,

d1,e

END OF

BEAM END

OF

BEAM

40 CL. 40 CL.

30 EQ. SPACES @ 460 = 13800 ; c1, b1, d1

BT38M

 TOP FLANGE LONGIT. BAR LAYOUT

BEAM SECTION

PROPERTIES

b

þÿ�A�R�E�A� �=� �5�

y  = 853 mm
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~  DIMENSIONS AT END OF BEAM

~~ EPOXY COATED BARS
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STANDARD SHEET M4657BULB TEE BEAM - 39 500 mm SPAN

| BEARING
SYMMETRICAL ABOUT |

2 4 12 12

A

A

c1, b1 & d1

3950

660

39 500 |-| BEARINGS

39 900  END TO END OF BEAM

5
 @

 5
0

TYP.

a1 a2

20 EQ. SPACES @ 230 = 4600

c1

40 5@60 3@75 2@220

=300 =225 =440

2-b3

d1,e

e

30 SPACES @ 460 = 13800 ;   c1

C

C

B

B

h

200

230230
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a2

660 MIN.

a1 a2 a1

40 CL. 40 CL.

HOLD DOWN

POINT

31 EQ. SPACES @ 460 = 14260 ; c1, b1, d1

2-b2,c1,

d1,e

END OF

BEAM END

OF

BEAM

|

BT39M

 TOP FLANGE LONGIT. BAR LAYOUT

BEAM SECTION

PROPERTIES

b

þÿ�A�R�E�A� �=� �5�

y  = 853 mm
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~  DIMENSIONS AT END OF BEAM
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BULB TEE BEAM - 41 000 mm SPAN STANDARD SHEET M4658

| BEARING
SYMMETRICAL ABOUT |

2 6 12 12

A

A

c1, b1 & d1

4100

660

41 000 |-| BEARINGS

41 400  END TO END OF BEAM

5
 @
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0 TYP.

2

a1 a2

22 EQ. SPACES @ 230 = 5060
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BULB TEE BEAM - 42 500 mm SPAN STANDARD SHEET M4659

| BEARING
SYMMETRICAL ABOUT |

2 8 12 12

A

A

c1, b1  & d1

4250

660

42 500  |-| BEARINGS

42 900  END TO END OF BEAM

6
 @

 5
0

TYP.

2

a1 a2

23 EQ. SPACES @ 230 = 5290
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SECTION B-BVIEW C-C
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BT42M BEAM DETAILS
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IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION

PROJECT NUMBER SHEET NUMBER

10-FEB-2006 14:03 ajeffer W:\Projects\0000006002\BRFinal\MetricBeams.dgn  mbt4659

DESIGN TEAM 



H
M

B
T

4
7

0
0

.S
0

1
 -

 T
H

I
S

 S
H

E
E

T
 I

S
S

U
E

D
 0

5
-
0

4
.

R
E

V
I
S

E
D

 2
-
0
5
 -

 B
E

A
M

 L
E

N
G

T
H

E
N

E
D

 T
O

 A
C

C
O

M
M

O
D

A
T

E
 2

0
0
‘
m

m
 E

N
D

 B
E

A
R

I
N

G
 L

O
C

A
T

I
O

N
. 
 M

A
S

S
 A

N
D

 C
O

N
C

R
E

T
E

 Q
U

A
N

T
I
T

I
E

S
 A

D
J
U

S
T

E
D

.

STANDARD SHEET M4700BULB TEE "C" BEAMS

REINFORCING BAR LIST

BEAM

NO. LENGTH NO. LENGTH NO. LENGTH NO. LENGTH NO. LENGTH NO. LENGTH NO. LENGTH NO. LENGTH NO. LENGTH NO. LENGTH NO. LENGTH NO. LENGTH NO. LENGTH NO. LENGTH NO. LENGTH NO. LENGTH NO. LENGTH NO. LENGTH

BTC10M BTC12M BTC13M BTC15M BTC16M BTC18M BTC19M BTC22M BTC24M BTC25M BTC27M BTC28M BTC30M BTC32M BTC33M BTC35M BEAM

6 6 6 12

35

35

67

55

6666

19

19

43

39 47

54

27

27

59

51

32

8

31

31

12 12 12 12 12 12 12

6

12 12 12 12 12 12 12

6

24

6
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6

95
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666666666
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6 6

24
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111

BTC21MBTC9M

24 24 24 24 24

8 8 8 8 12 12 12 16 16 16 16 16 20 20

32 32 32 32 32 32 32 36 32 32 32 32 36 36 36 36 36

6 6 6 6 6 6 6

103

24242424242424242424242424

BAR SIZE SHAPE

a1
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b1
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c1

d1

e1

h1
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16

16

16

19
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13

13

13

13

BAR SIZE
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a2
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c1
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16

16

16

16

19
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13

13

13
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12‘190 12‘190 12‘190

9150 9930

103 111 115 127 133 139 145 151

~~

~~ *

*

b3

b4

~~

~~ *

*

b3

b4

~~ b2 AND b3 BARS TO BE EPOXY COATED

* b3 AND b4 BARS TO BE USED IN PAIRS

BENT BAR DETAILS

NOTE: ALL BAR DIMENSIONS ARE OUT TO OUT

(ALTERNATE)
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1
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1
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2
0

D=67

1
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2
0

D = PIN DIAMETER FOR BENDING

   ‘(UNLESS OTHERWISE SHOWN)

   #13 BAR D= 50

   #16 BAR D= 65

   #19 BAR D= 115
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d1
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1
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700

325

749

(TYP.)

COIL TIE DETAIL

NUMBER AND EXACT LOCATION OF COIL

TIES TO BE AS DETAILED ON SPECIFIC

BRIDGE DESIGN.

þÿ�1�9� �m�m�‰� �

(MIN. 40 kN PULL

OUT CAPACITY)

6.4 6.4
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298
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DESIGN STRESSES FOR THE FOLLOWING MATERIALS ARE TO BE

   REINFORCING STEEL IN ACCORDANCE WITH SECTION 5, GRADE 400.

   PRESTRESSING STEEL IN ACCORDANCE WITH SECTION 5, GRADE 270.

DESIGN STRESSES:

     DEPARTMENT OF TRANSPORTATION, CURRENT SERIES, WITH

     CURRENT APPLICABLE SPECIAL PROVISIONS AND SUPPLE-

     MENTAL SPECIFICATIONS.

SPECIFICATIONS:

460

1
2
5

TYPICAL AT EACH END OF BEAM

LIFTING LOOP DETAIL

STRAND PROJECTION AT BEAM ENDS WHEN

EMBEDDED IN CONCRETE END DIAPHRAGMS

175

LIFTING LOOPS SHALL

BE PLACED ON

CENTERLINE OF BEAM

     SPECIFICATIONS FOR HIGHWAY BRIDGES, SERIES OF 1998.

LIFTING LOOP TABLE

50.8 50.8

BEAMS

BTC35M

BTC33M

BTC32M

BTC24M-BTC28M

BTC15M-BTC22M

BTC9M-BTC13M

LIFTING LOOPS

EACH END

# OF STRANDS

PER LOOP

1

1

2

2

2

2 4

4

4

4

4

4

BTC30M 2 4

D

610

385

1140

1905

2515

2515

BEAM

OVERHANG

610

     IN ACCORDANCE WITH AASHTO LRFD BRIDGE DESIGN

DESIGN: AASHTO LRFD, SERIES OF 1998, WITH MINOR MODIFICATIONS.

12.7 mm NOMINAL DIA.

GRADE 270 STRANDS THREADED

THROUGH EACH PIPE SLEEVE

BENT AS SHOWN AFTER THREADING.

ALTERNATE LIFTING DEVICES MAY

BE SUBMITTED FOR APPROVAL

(SEE LIFTING LOOP TABLE).

   CONCRETE IN ACCORDANCE WITH SECTION 5.

TYPICAL AT

BOTH BEAM ENDS

3350

3655

3655

3655

4265

**

**

3 SPS. AT 152.4

CONSTRUCTION:  STANDARD SPECIFICATIONS OF THE IOWA

** IN ACCORDANCE WITH STANDARD SPECIFICATION 2407.13.

32 mm DIA. STD.

STEEL PIPE

101.6 101.6

THE TOP AND BOTTOM ROWS OF THE

DEFLECTED STRANDS ARE TO BE

CUT WITH 460 mm PROJECTIONS WHICH

ARE TO BE SHOP BENT AS SHOWN.

THE REMAINING TOP DEFLECTED

STRANDS ARE TO BE CUT WITH 175 mm

PROJECTIONS.

SIX BOTTOM STRANDS ARE TO BE CUT

WITH 460 mm PROJECTIONS WHICH ARE

TO BE SHOP BENT AS SHOWN.  THE

REMAINING BOTTOM STRANDS ARE TO

BE CUT OFF REASONABLY FLUSH WITH

THE CONCRETE.

BTC9M

BTC10M

BTC12M

BTC13M

BTC15M

BTC16M

BTC18M

BTC19M

BTC22M

BTC24M

BTC25M

BTC27M

BTC28M

BTC30M

BTC32M

BTC33M

BTC35M

10‘650

12‘190

13‘700

15‘250

16‘750

27‘450

35‘050 35‘450

27‘850

15‘650

12‘590 15.2

15.2

15.2

15.2

18‘300

19‘800

25‘900

24‘400

22‘850

21‘350

28‘950

33‘550

32‘000

30‘500

9140 9540

11‘050

14‘100

17‘150

18‘700

20‘200

21‘750

23‘250

24‘800

26‘300

29‘350

30‘900

32‘400

33‘950

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

4.3

4.9

5.6

6.3

7.0

7.7

8.4

9.0

9.7

10.4

11.7

12.4

13.1

13.8

14.5

15.2

15.8

11.1

31.0

51.7

55.2

34.5

58.6

1514

1514

1514

1892

2269

2651

3029

3407

3785

4542

4920

5676

6432

7193

8327

9083

9461

79

99

3

4

4

7

8
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22

26

34

40
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61

70

84

90

5

6

7

12

13

20

26

29

39

46

60

71

89

109

124

147

160

167

10‘220

11‘840

13‘490

15‘110

16‘770

18‘380

20‘040

21‘650

23‘310

24‘920

26‘580

28‘190

29‘850

31‘460

33‘120

34‘730

36‘390

38‘0002515

2820

2820

34.5 41.4

41.4 48.3

41.4 48.3

41.4 48.3

44.8 51.7

48.3 51.7

1

2

3

4

7

9

12
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25

32

41
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60

71

82

89

1

1

2

2
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469

517

568

619
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733

782

830

902

948

1022

1057
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1183

1277

1337

1386

1434

BTCM BEAM DATA
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(MPa)

CONCRETE

STRENGTH
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STEEL
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2

2

4

4

4

BTC21M

T
O

T
A

L
 I

N
I
T

I
A

L

P
R

E
S

T
R

E
S

S

k
N

H
O

L
D

 D
O

W
N

F
O

R
C

E
-
k
N

MASS

(kg)

C
O

N
C

R
E

T
E

þÿ
�(

�

R
E

IN
F

O
R

C
IN

G

S
T

E
E

L

(
M

A
S

S
-
k
g
)

34.531.0

34.531.0

34.531.0

34.531.0

34.531.0

34.531.0

41.434.5

55.2

41.434.5

58.6

55.2

83

89

47

51

1892

115

2820

2820

2820

2820

2820

2820

2820

2820

2820

2820

2820

2820

2820

2820

2820

4

4 129

139

104

94

95

WEIGHT OF SLAB AND DIAPHRAGMS FOR DETAILING PURPOSE:

OF BEAMS AT STUB ABUTMENTS SHALL BE CUT OFF REASONABLY

FLUSH WITH THE CONCRETE.

IN THE TOP FLANGE.

1    DEFLECTIONS AT MID-SPAN DUE TO WEIGHT OF SLAB AND DIAPHRAGM.

þÿ�A�N�D� �A�s� �=� 

IF STUB ABUTMENTS ARE USED, ALL STRANDS AT THE ENDS

FOUR 15.2 mm DIAMETER STRANDS STRESSED TO NOT MORE

WEIGHT OF SLAB AND SHRINKAGE OF SLAB.

2  DEFLECTIONS DUE TO THE COMBINED EFFECT OF CREEP DUE TO

DTOTAL BEAM DEFLECTIONS AT | OF SPAN, ~  , DUE TO

THAN 20 kN EACH MAY BE USED IN LIEU OF BARS a1  AND a2

D I T(A)  ~ =~ +~  FOR SIMPLE SPAN.

D I Tþÿ�(�B�)� � �~� �=�~� �+���~� � �F�O�R� �E�N�D� �S�

D I Tþÿ�(�C�)� � �~� �=�~� �+���~� � �F�O�R� �I�N�T�E�R�I�O�R

BEAM NOTES:

3  TOTAL INITIAL PRESTRESS IS BASED ON 72.6% f’s, f’s. = 1860 MPa

RELEASE ARE LOCATED IN THE BTCM BEAM DATA TABLE ABOVE.

MINIMUM CONCRETE f’c (AT 28 DAYS) AND MINIMUM f’ci  AT

FOR DIFFERENT SLAB AND DIAPHRAGM WEIGHTS, DEFLECTIONS WILL

BE DIRECTLY PROPORTIONAL.

WEIGHT OF:

AND ONE STEEL DIAPHRAGM (2.22 kN) AT | OF SPAN.

THE DEFLECTIONS SHOWN ARE FOR A SLAB (200 mm) AND HAUNCH (40 mm)

14.10 kN/m FOR 2820 mm BEAM SPACING

12.65 kN/m FOR 2515 mm BEAM SPACING

4  REQUIRES 27.5 MPa COMPRESSIVE STRENGTH FOR CAST-IN-PLACE

SLAB CONCRETE.

   WHEN EXPANSION JOINTS ARE USED, CONCRETE SEALER SHALL

BE APPLIED TO THE PRESTRESSED BEAM END SECTIONS.  THE

SEALING SHALL BE IN ACCORDANCE WITH MATERIALS I.M.‘570

AND 491.12.

IF THE PRECAST PANEL OPTION IS ALLOWED AND USED FOR

BRIDGE DECK FORMATION, THE BEAM STIRRUPS WILL NEED TO BE

EXTENDED AND TOP FLANGE BEAM FINISH SHALL BE MODIFIED AS

PER DETAILS ON THE PRECAST DECK PANEL SHEET.

MOVED TOWARD ENDS OF BEAM A DISTANCE OF 0.05 L MAXIMUM

AT PRODUCER’S OPTION.

EMBEDDED IN THE ABUTMENT AND PIER DIAPHRAGMS SHALL BE

IN LENGTH BY .0005L TO COMPENSATE FOR ELASTIC SHORTENING,

CREEP AND SHRINKAGE.

OTHERWISE NOTED OR SHOWN.

PER SQUARE METER OF ROADWAY FOR FUTURE WEARING SURFACE.

THESE BEAMS ARE DESIGNED FOR AASHTO LIVE LOADS AS

HOLD DOWN POINTS FOR DEFLECTED STRANDS MAY BE

BEARINGS SHALL BE AS DETAILED ON OTHER DESIGN SHEETS.

THE PORTIONS OF THE PRESTRESSED BEAMS THAT ARE TO BE

BEAMS TO BE USED IN BRIDGES MADE CONTINUOUS BY

UNLESS OTHERWISE NOTED ALL BEAMS ARE TO BE INCREASED

THE CONTRACTOR SHALL ASSURE THE LATERAL STABILITY OF

ALL DIMENSIONS ARE IN MILLIMETERS (mm)  UNLESS

THE BEAMS DURING HANDLING, TRANSPORTING AND ERECTION BY

PROVIDING TEMPORARY BRACING AS NEEDED.

INDICATED IN ABOVE TABLE WITH AN ALLOWANCE OF 960 N

ACCORDANCE WITH ARTICLE 2403.14 OF THE SPECIFICATIONS.

SUITABLE BOND BETWEEN THE BEAM AND THE DIAPHRAGM IN

BY SANDBLASTING OR OTHER APPROVED METHODS TO PROVIDE

ROUGHENED FOR A DISTANCE OF 250 mm FROM THE BEAM END

TIME IS APPROVED BY THE BRIDGE ENGINEER.

OLD BEFORE THE FLOOR IS PLACED UNLESS A SHORTER CURING

THE POURED IN PLACE FLOOR, ARE TO BE AT LEAST 28 DAYS

BEAM NOTES:

ALL PRESTRESSING STRANDS EXCEPT LIFTING LOOP STRANDS

SHALL BE 15.2 mm NOMINAL DIAMETER (NOMINAL STEEL AREA =

þÿ�1�4�0�.�0� �m�m�¢�)� �A�N�D� �C�O�N�F�O�R�M� �T

RELAXATION STRANDS.  MINIMUM STRAND BREAKING STRENGTH

SHALL BE 260.7 kN.

THE LIFTING LOOP TABLE.

FOR TRANSPORTING, THE ALLOWABLE OVERHANG IS SHOWN IN

HOLES MUST BE CAST IN THE WEB TO ACCOMMODATE THE STEEL

DIAPHRAGM ATTACHMENTS AS DETAILED ON THE STEEL DIAPHRAGM

DETAIL SHEET.

BE SET IN FORMS WHEN BEAM IS CAST AND FORMED OUT BELOW

TO EXCLUDE CONCRETE AS DETAILED ON THE BEARING SHEET.

IF SOLE PLATE IS REQUIRED FOR BEARING, SOLE PLATE IS TO

TOPS OF BEAMS ARE TO BE STRUCK OFF LEVEL AND

INTENTIONALLY ROUGHENED TRANSVERSELY TO A FULL

FINISH SHALL BE PROVIDED ON THE TOP EDGE ON ONE SIDE

ONLY OF THE BEAM.

AMPLITUDE OF APPROXIMATELY 6‘mm EXCEPT A 50‘mm WIDE

BTCM BEAM DETAILS

(‘CONTINUED‘)

COUNTY

DESIGN SHEET NO. OF DESIGN NO.FILE NO.

IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION

PROJECT NUMBER SHEET NUMBER

10-FEB-2006 14:03 ajeffer W:\Projects\0000006002\BRFinal\MetricBeams.dgn  mbtc4700

DESIGN TEAM 
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SYMMETRICAL ABOUT |

b1, b2, c1, d1 225 2252 @ 450 = 900;  c1

3 @ 450 = 1350;  b1, b2, c1, d12 @ 375 = 7502 @ 300 = 600

4
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A

A

9140 | TO | OF BEARINGS

9540 END TO END OF BEAM

BTC9MB
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c1 | BEARING
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C B
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STANDARD SHEET M4701BULB TEE "C" BEAM - 9140 mm SPAN

BTC9M BEAM DETAILS
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DESIGN TEAM 

SECTION A-A

SECTION B-B SECTION C-C

b1

c1
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MIN.

3
5

0
2
 @

 1
5
0

h
1

  
B

A
R

S

h1
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b4

h1
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c1

50.8 50.8
50.8

a1

a1

d1

e1

c1

d1

25 CL.

MIN.

TYP.  50

5
0
.8

TYP.  50

~~‘EPOXY COATED BARS

~~‘b2

~~‘b3

33 CL.

33 CL.

LOCATION OF FOUR

STRANDS IF USED

IN LIEU OF a1 BARS

1
2
5

1
2

5

BEAM SECTION

PROPERTIES
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BTCM BEAM CROSS

SECTION

R=203
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350350

1
1
4
3 299

R=203

19 FILLET

R
=
5
1

b

þÿ�A�R�E�A� �=� �4�

y  = 527 mm

þÿ�”� �=� �7�4�‘�4�9�3�

a2

LOCATION OF FOUR

STRANDS IF USED

IN LIEU OF a1 BARS

|

 TOP FLANGE LONGITUDINAL BAR LAYOUT

a1

40 CL.
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STANDARD SHEET M4702BULB TEE "C" BEAM - 10‘650 mm SPAN

BTC10M BEAM DETAILS

c1

SYMMETRICAL ABOUT |

b1, b2, c1, d1 225 225

4 @ 450 = 1800;  b1, b2, c1, d12 @ 375 = 7503 @ 300 = 900

4
4

A

ABTC10M

3 @ 450 = 1350;  c1

10‘650 | TO | OF BEARINGS

11‘050 END TO END OF BEAM

B

40

c1 | BEARING

3 @ 225 = 675

2-b3

2-b4
h1

b2

b1

d1

C

C B

200

d1, e1 e1

3 @ 115

= 345

5 @ 160 = 800 215

a1

COUNTY

DESIGN SHEET NO. OF DESIGN NO.FILE NO.

IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION

PROJECT NUMBER SHEET NUMBER

10-FEB-2006 14:04 ajeffer W:\Projects\0000006002\BRFinal\MetricBeams.dgn  mbtc4702

DESIGN TEAM 
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 TOP FLANGE LONGITUDINAL BAR LAYOUT
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40 CL.

END OF

BEAM
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END OF BEAM

6 LINES
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STANDARD SHEET M4703BULB TEE "C" BEAM - 12‘190 mm SPAN

BTC12M BEAM DETAILS
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DESIGN SHEET NO. OF DESIGN NO.FILE NO.

IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION

PROJECT NUMBER SHEET NUMBER

10-FEB-2006 14:04 ajeffer W:\Projects\0000006002\BRFinal\MetricBeams.dgn  mbtc4703

DESIGN TEAM 

SECTION A-A

SECTION B-B SECTION C-C
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STANDARD SHEET M4704BULB TEE "C" BEAM - 13‘700 mm SPAN

BTC13M BEAM DETAILS

c1

SYMMETRICAL ABOUT |

b1, b2, c1, d1 225 225

5 @ 450 = 2250;  b1, b2, c1, d14 @ 375 = 15004 @ 300 = 1200

6
4

A

ABTC13M

4 @ 450 = 1800;  c1

13‘700 | TO | OF BEARINGS

14‘100 END TO END OF BEAM

660 MIN.

B

40

c1 | BEARING

2-b3

2-b4
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C B
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DESIGN TEAM 

SECTION A-A

SECTION B-B SECTION C-C
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LOCATION OF FOUR

STRANDS IF USED

IN LIEU OF a1 BARS
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 TOP FLANGE LONGITUDINAL BAR LAYOUT

660 MIN.

a1 a1

40 CL.

END OF

BEAM

40 CL.

END OF BEAM
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STANDARD SHEET M4705BULB TEE "C" BEAM - 15‘250 mm SPAN

BTC15M BEAM DETAILS

c1

SYMMETRICAL ABOUT |

b1, b2, c1, d1 225 225

7 @ 450 = 3150;  b1, b2, c1, d13 @ 375 = 11254 @ 300 = 1200

6
4

A

ABTC15M

6 @ 450 = 2700;  c1

15‘250 | TO | OF BEARINGS

15‘650 END TO END OF BEAM

660 MIN.
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B

40

c1 | BEARING

3 @ 225 = 675

2-b3

2-b4
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C B
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d1, e1 e1

3 @ 115
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4 @ 160 = 640135
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DESIGN TEAM 

SECTION A-A

SECTION B-B SECTION C-C
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 TOP FLANGE LONGITUDINAL BAR LAYOUT

660 MIN.
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END OF BEAM
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STANDARD SHEET M4706BULB TEE "C" BEAM - 16‘750 mm SPAN

   

c1

SYMMETRICAL ABOUT |

b1, b2, c1, d1 225 225

7 @ 450 = 3150;  b1, b2, c1, d15 @ 375 = 18754 @ 300 = 1200

8
4

A

ABTC16M

6 @ 450 = 2700;  c1

16‘750 | TO | OF BEARINGS

17‘150 END TO END OF BEAM

660 MIN.

B

| BEARING

2-b3

2-b4
h1

b2

b1

d1

C

C B

200

d1, e1 e1

3 @ 115

= 345

7 @ 160 = 112012040

c1

a1

2 @ 225 275

BTC16M BEAM DETAILS
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DESIGN SHEET NO. OF DESIGN NO.FILE NO.

IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION

PROJECT NUMBER SHEET NUMBER
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DESIGN TEAM 

SECTION A-A

SECTION B-B SECTION C-C
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STANDARD SHEET M4707BULB TEE "C" BEAM - 18‘300 mm SPAN

BTC18M BEAM DETAILS

COUNTY

DESIGN SHEET NO. OF DESIGN NO.FILE NO.

IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION

PROJECT NUMBER SHEET NUMBER

10-FEB-2006 14:06 ajeffer W:\Projects\0000006002\BRFinal\MetricBeams.dgn  mbtc4707

DESIGN TEAM 

SECTION A-A

SECTION B-B SECTION C-C
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660 MIN.

a1 a1

40 CL.

END OF

BEAM

40 CL.

END OF BEAM
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STANDARD SHEET M4708BULB TEE "C" BEAM - 19‘800 mm SPAN

BTC19M BEAM DETAILS

COUNTY

DESIGN SHEET NO. OF DESIGN NO.FILE NO.

IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION

PROJECT NUMBER SHEET NUMBER

10-FEB-2006 14:06 ajeffer W:\Projects\0000006002\BRFinal\MetricBeams.dgn  mbtc4708

DESIGN TEAM 
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STANDARD SHEET M4710BULB TEE "C" BEAM - 22‘850 mm SPAN

BTC22M BEAM DETAILS
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STANDARD SHEET M4711BULB TEE "C" BEAM - 24‘400 mm SPAN

BTC24M BEAM DETAILS
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STANDARD SHEET M4712BULB TEE "C" BEAM - 25‘900 mm SPAN

BTC25M BEAM DETAILS
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STANDARD SHEET M4713BULB TEE "C" BEAM - 27‘450 mm SPAN

13 @ 50.8 = 660.4
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STANDARD SHEET M4714BULB TEE "C" BEAM - 28‘950 mm SPAN

13 @ 50.8 = 660.4
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179

2
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1
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1
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0
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4
0

6
7
3
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BTCM BEAM CROSS

SECTION

R=203

1
5
8

4
6

7
1

2
7
5

152

299

350350

1
1
4
3 299

R=203

19 FILLET

R
=
5
1

b

þÿ�A�R�E�A� �=� �4�

y  = 527 mm

þÿ�”� �=� �7�4�‘�4�9�3�

a2

LOCATION OF FOUR

STRANDS IF USED

IN LIEU OF a1 BARS

|

 TOP FLANGE LONGITUDINAL BAR LAYOUT

660 MIN.

a1a2a1

40 CL.

END OF

BEAM

40 CL.

END OF BEAM

6 LINES

660 MIN.



AND a2 BARS AND a2 BARS

a1

c1

SYMMETRICAL ABOUT |

b1, b2, c1, d1 225 225

15 @ 450 = 6750;  b1, b2, c1, d15 @ 375 = 18758 @ 300 = 2400

12
8

A

ABTC30M

14 @ 450 = 6300;  c1

30‘500 | TO | OF BEARINGS

30‘900 END TO END OF BEAM

660 MIN.

3050HOLD DOWN

POINT

2

12

a2

12 @ 225 = 2700

| BEARING

3‘@‘80

=‘240

h1

b2

b1

d1

e1

2104‘@‘150‘=‘600

B

c1

6 @ 60

= 360

2-b3

2-b4

C

C B

200

d1, e1

40

a1

2
 @

 5
0
.8
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BTC30M BEAM DETAILS
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STANDARD SHEET M4715BULB TEE "C" BEAM - 30‘500 mm SPAN

13 @ 50.8 = 660.4

S
T

R
A

N
D

S

S
T

R
A

IG
H

T

2 @ 50.8

~
7

6
.2

~
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2 @ 50.8
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5
0
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DIMENSIONS AT

END OF BEAM
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COUNTY

DESIGN SHEET NO. OF DESIGN NO.FILE NO.

IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION

PROJECT NUMBER SHEET NUMBER

10-FEB-2006 14:09 ajeffer W:\Projects\0000006002\BRFinal\MetricBeams.dgn  mbtc4715

DESIGN TEAM 

SECTION A-A

SECTION B-B SECTION C-C

b1

c1

25 CL.

MIN.

3
5

0
2
 @

 1
5
0

h
1

  
B

A
R

S

h1

d1

b4

h1

e1

c1

50.8 50.8
50.8

a1

a1

d1

e1

c1

d1

25 CL.

MIN.

TYP.  50

5
0
.8

TYP.  50

~~‘EPOXY COATED BARS

~~‘b2

~~‘b3

33 CL.

33 CL.

LOCATION OF FOUR

STRANDS IF USED

IN LIEU OF a1 BARS

1
2
5

1
2

5

BEAM SECTION

PROPERTIES

864

4
2

9
8

179

2
0

2
1
1
8

1
9

0
1

4
0

6
7
3

164

117

762

BTCM BEAM CROSS

SECTION

R=203

1
5
8

4
6

7
1

2
7
5

152

299

350350

1
1
4
3 299

R=203

19 FILLET

R
=
5
1

b

þÿ�A�R�E�A� �=� �4�

y  = 527 mm

þÿ�”� �=� �7�4�‘�4�9�3�

a2

LOCATION OF FOUR

STRANDS IF USED

IN LIEU OF a1 BARS

|

 TOP FLANGE LONGITUDINAL BAR LAYOUT

660 MIN.

a1a2a1

40 CL.

END OF

BEAM

40 CL.

END OF BEAM

6 LINES

660 MIN.



AND a2 BARS AND a2 BARS
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STANDARD SHEET M4716BULB TEE "C" BEAM - 32‘000 mm SPAN

B

c1

c1

SYMMETRICAL ABOUT |

| BEARING
b1, b2, c1, d1 225 225

16 @ 450 = 7200;  b1, b2, c1, d16 @ 375 = 22507 @ 300 = 21003‘@‘150

= 450

5 @ 80

= 400

6 @ 60

= 360

2-b3

2-b4
h1

b2

b1

d1

12

C

C B

200

A

A

d1, e1 e1

BTC32M

15 @ 450 = 6750;  c1

32‘000 | TO | OF BEARINGS

32‘400 END TO END OF BEAM

660 MIN.

40

3200HOLD DOWN

POINT

2

200

a2

13 @ 225 = 2925

12
12

a1

3
‘
@

‘
5
0
.8
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BTC32M BEAM DETAILS

13 @ 50.8 = 660.4
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DIMENSIONS AT

END OF BEAM
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DESIGN SHEET NO. OF DESIGN NO.FILE NO.
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DESIGN TEAM 

SECTION A-A

SECTION B-B SECTION C-C

b1

c1

25 CL.

MIN.

3
5

0
2
 @

 1
5
0

h
1

  
B

A
R

S

h1

d1

b4

h1

e1

c1

50.8 50.8
50.8

a1

a1

d1

e1

c1

d1

25 CL.

MIN.

TYP.  50

5
0
.8

TYP.  50

~~‘EPOXY COATED BARS

~~‘b2

~~‘b3

33 CL.

33 CL.

LOCATION OF FOUR

STRANDS IF USED

IN LIEU OF a1 BARS

1
2
5

1
2

5

BEAM SECTION

PROPERTIES

864

4
2

9
8

179

2
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2
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8

1
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0
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4
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6
7
3
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BTCM BEAM CROSS

SECTION

R=203

1
5
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4
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7
1

2
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350350

1
1
4
3 299

R=203

19 FILLET

R
=
5
1

b

þÿ�A�R�E�A� �=� �4�

y  = 527 mm

þÿ�”� �=� �7�4�‘�4�9�3�

a2

LOCATION OF FOUR

STRANDS IF USED

IN LIEU OF a1 BARS

|

 TOP FLANGE LONGITUDINAL BAR LAYOUT

660 MIN.

a1a2a1

40 CL.

END OF

BEAM

40 CL.

END OF BEAM

6 LINES

660 MIN.



AND a2 BARS AND a2 BARS
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STANDARD SHEET M4717BULB TEE "C" BEAM - 33‘550 mm SPAN

B

c1

c1

SYMMETRICAL ABOUT |

| BEARING
b1, b2, c1, d1 225 225

17 @ 450 = 7650;  b1, b2, c1, d16 @ 375 = 22508 @ 300 = 24003‘@‘150

= 450

5 @ 80

= 400

6 @ 60

= 360

2-b3

2-b4
h1

b2

b1

d1

12
12

C

C B

200

A

A

d1, e1 e1

BTC33M

16 @ 450 = 7200;  c1

33‘550 | TO | OF BEARINGS

33‘950 END TO END OF BEAM

660 MIN.

40

3355HOLD DOWN

POINT

a2

14 @ 225 = 3150
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a1

2

4
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0
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BTC33M BEAM DETAILS

13 @ 50.8 = 660.4
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DESIGN TEAM 

SECTION A-A

SECTION B-B SECTION C-C

b1

c1

25 CL.

MIN.

3
5

0
2
 @
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5
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h
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A
R

S

h1

d1

b4

h1

e1

c1

50.8 50.8
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a1

a1

d1
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c1

d1

25 CL.

MIN.

TYP.  50

5
0
.8

TYP.  50

~~‘EPOXY COATED BARS

~~‘b2

~~‘b3

33 CL.

33 CL.

LOCATION OF FOUR

STRANDS IF USED

IN LIEU OF a1 BARS

1
2
5

1
2

5

BEAM SECTION

PROPERTIES

864

4
2

9
8

179

2
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0
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BTCM BEAM CROSS
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R=203

1
5
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7
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1
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4
3 299
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19 FILLET

R
=
5
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b

þÿ�A�R�E�A� �=� �4�

y  = 527 mm

þÿ�”� �=� �7�4�‘�4�9�3�

a2

LOCATION OF FOUR

STRANDS IF USED

IN LIEU OF a1 BARS

|

 TOP FLANGE LONGITUDINAL BAR LAYOUT

660 MIN.

a1a2a1

40 CL.

END OF

BEAM

40 CL.

END OF BEAM

6 LINES

660 MIN.



AND a2 BARS AND a2 BARS
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STANDARD SHEET M4718BULB TEE "C" BEAM - 35‘050 mm SPAN

B

c1

c1

SYMMETRICAL ABOUT |

| BEARING
b1, b2, c1, d1 225 225

18 @ 450 = 8100;  b1, b2, c1, d16 @ 375 = 22509 @ 300 = 27003‘@‘150

= 450

5 @ 80

= 400

6 @ 60

= 360

2-b3

2-b4
h1

b2

b1

d1

12
12

C

C B

200

A

A

d1, e1 e1

BTC35M

17 @ 450 = 7650;  c1

35‘050 | TO | OF BEARINGS

35‘450 END TO END OF BEAM

660 MIN.

40

3505HOLD DOWN

POINT

a2

14 @ 225 = 3150

12

2

a1

2

5
‘@

‘5
0
.8

275

BTC35M BEAM DETAILS

13 @ 50.8 = 660.4
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DESIGN TEAM 

SECTION A-A

SECTION B-B SECTION C-C

b1

c1

25 CL.

MIN.

3
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 @

 1
5
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h
1
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A
R

S

h1

d1

b4

h1

e1

c1

50.8 50.8
50.8

a1

a1

d1
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c1

d1

25 CL.

MIN.

TYP.  50

5
0
.8

TYP.  50

~~‘EPOXY COATED BARS

~~‘b2

~~‘b3

33 CL.

33 CL.

LOCATION OF FOUR

STRANDS IF USED

IN LIEU OF a1 BARS

1
2
5

1
2

5

BEAM SECTION

PROPERTIES
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4
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1
5
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4
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7
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350350

1
1
4
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R
=
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þÿ�A�R�E�A� �=� �4�

y  = 527 mm

þÿ�”� �=� �7�4�‘�4�9�3�

a2

LOCATION OF FOUR

STRANDS IF USED

IN LIEU OF a1 BARS

|

 TOP FLANGE LONGITUDINAL BAR LAYOUT

660 MIN.

a1a2a1

40 CL.

END OF

BEAM

40 CL.

END OF BEAM

6 LINES

660 MIN.
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STANDARD SHEET M4719BULB TEE "C" BEAM - 36‘600 mm SPAN ( 1 OF 2 )

5

752

DESIGN STRESSES FOR THE FOLLOWING MATERIALS ARE TO BE

   REINFORCING STEEL IN ACCORDANCE WITH SECTION 5, GRADE 400.

   PRESTRESSING STEEL IN ACCORDANCE WITH SECTION 5, GRADE 270.

DESIGN STRESSES:

     DEPARTMENT OF TRANSPORTATION, CURRENT SERIES, WITH

     CURRENT APPLICABLE SPECIAL PROVISIONS AND SUPPLE-

     MENTAL SPECIFICATIONS.

SPECIFICATIONS:

(TYP.) 
 

 
 

154

COIL TIE DETAIL

NUMBER AND EXACT LOCATION OF COIL

TIES TO BE AS DETAILED ON SPECIFIC

BRIDGE DESIGN.

5

þÿ�1�9� �m�m�‰� �

(MIN. 40 kN PULL

OUT CAPACITY)

     SPECIFICATIONS FOR HIGHWAY BRIDGES, SERIES OF 1998.

     IN ACCORDANCE WITH AASHTO LRFD BRIDGE DESIGN

DESIGN: AASHTO LRFD, SERIES OF 1998, WITH MINOR MODIFICATIONS.

   CONCRETE IN ACCORDANCE WITH SECTION 5.

BEAM

NO. LENGTH

BTC36M

12

24

6

99

99

119

24

36

6

BAR SIZE SHAPE

a1

a2

b1

b2

c1

d1

e1

h1

16

16

16

16

19

19

13

13

13

13

12‘980

12‘190

2380

1200

1510

1320

780

1930

950

2420

BENT BAR DETAILS

NOTE: ALL BAR DIMENSIONS ARE OUT TO OUT 298

325

(ALTERNATE)

298

305

325

1
2
1
0

1
0

2
0

D= 57

D=67

1
0

2
0

D = PIN DIAMETER FOR BENDING

   ‘(UNLESS OTHERWISE SHOWN)

   #13 BAR D= 50

   #16 BAR D= 65

   #19 BAR D= 115

700

1
2

5

1195

e1

h1
d1

d1
b4b1

8
3

104

1
5

0

1
3

0

1
4

0

505

1
5

0

1
3
5

1
4

0

700

150

150

150

150

5
8

0D=67

150

CONSTRUCTION:  STANDARD SPECIFICATIONS OF THE IOWA

~~ b2 AND b3 BARS TO BE EPOXY COATED

* b3 AND b4 BARS TO BE USED IN PAIRS

~~‘b2

~~‘b3

99
99

157

REINFORCING

BAR LIST

~~

~~ *

*

b3

b4

7
5

"D"

500

1
0
6

0

150

R
A

D
IU

S

1.25

10

460

1
2
5

TYPICAL AT EACH END OF BEAM

LIFTING LOOP DETAIL

STRAND PROJECTION AT BEAM ENDS WHEN

EMBEDDED IN CONCRETE END DIAPHRAGMS

175

LIFTING LOOPS SHALL

BE PLACED ON

CENTERLINE OF BEAM

LIFTING LOOP TABLE

BTC36M

LIFTING LOOPS

EACH END

# OF STRANDS

PER LOOP

2 4

D

2515

BEAM

OVERHANG

12.7 mm NOMINAL DIA.

GRADE 270 STRANDS THREADED

THROUGH EACH PIPE SLEEVE

BENT AS SHOWN AFTER THREADING.

ALTERNATE LIFTING DEVICES MAY

BE SUBMITTED FOR APPROVAL

(SEE LIFTING LOOP TABLE).

TYPICAL AT

BOTH BEAM ENDS

4265

32 mm DIA. STD.

STEEL PIPE

BEAM

LIFTING LOOPS SHALL CARRY LOADS EQUALLY.

50.8 50.8

3 SPS. AT 152.4

101.6 101.6

THE TOP AND BOTTOM ROWS OF THE

DEFLECTED STRANDS ARE TO BE

CUT WITH 460 mm PROJECTIONS WHICH

ARE TO BE SHOP BENT AS SHOWN.

THE REMAINING TOP DEFLECTED

STRANDS ARE TO BE CUT WITH 175 mm

PROJECTIONS.

SIX BOTTOM STRANDS ARE TO BE CUT

WITH 460 mm PROJECTIONS WHICH ARE

TO BE SHOP BENT AS SHOWN.  THE

REMAINING BOTTOM STRANDS ARE TO

BE CUT OFF REASONABLY FLUSH WITH

THE CONCRETE.

BTC36M 36‘600 37‘000 15.2 16.562.1 9461 178 39‘660221086 22 1472
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R
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E
C

T
E

D

CAMBER (mm)

3

1 2

S
P

A
N
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N
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T
H

|-
| 
B

E
A

R
I
N

G

S
T

R
A

N
D

 S
I
Z

E

D
IA

. 
(m

m
)

NO. OF

STRAND

AT

RELEASE

AFTER

LOSSES

IMMEDIATE

(ELASTIC) ~ I

TIME

(PLASTIC) ~ T

BTC

BEAM
f’c

(MPa)

CONCRETE

STRENGTH

38 12

O
V

E
R

A
L

L
 B

E
A

M

L
E

N
G

T
H

 (
m

m
)

f’ci

(MPa)

DEFLECTION (mm) ~
D

STEEL

DIAPHRAGM

STEEL

DIAPHRAGM STEEL DIAPHRAGM

HL-93 LOADING

PERMISSIBLE

MAXIMUM SPACING

MOVED TOWARD ENDS OF BEAM A DISTANCE OF 0.05 L MAXIMUM

AT PRODUCER’S OPTION.

EMBEDDED IN THE ABUTMENT AND PIER DIAPHRAGMS SHALL BE

IN LENGTH BY .0005L TO COMPENSATE FOR ELASTIC SHORTENING,

CREEP AND SHRINKAGE.

OTHERWISE NOTED OR SHOWN.

PER SQUARE METER OF ROADWAY FOR FUTURE WEARING SURFACE.

HOLD DOWN POINTS FOR DEFLECTED STRANDS MAY BE

BEARINGS SHALL BE AS DETAILED ON OTHER DESIGN SHEETS.

THE PORTIONS OF THE PRESTRESSED BEAMS THAT ARE TO BE

BEAM TO BE USED IN BRIDGES MADE CONTINUOUS BY

THE CONTRACTOR SHALL ASSURE THE LATERAL STABILITY OF

ALL DIMENSIONS ARE IN MILLIMETERS (mm)  UNLESS

PROVIDING TEMPORARY BRACING AS NEEDED.

INDICATED IN ABOVE TABLE WITH AN ALLOWANCE OF 960 N

ACCORDANCE WITH ARTICLE 2403.14 OF THE SPECIFICATIONS.

SUITABLE BOND BETWEEN THE BEAM AND THE DIAPHRAGM IN

BY SANDBLASTING OR OTHER APPROVED METHODS TO PROVIDE

ROUGHENED FOR A DISTANCE OF 250 mm FROM THE BEAM END

TIME IS APPROVED BY THE BRIDGE ENGINEER.

OLD BEFORE THE FLOOR IS PLACED UNLESS A SHORTER CURING

THE POURED IN PLACE FLOOR, ARE TO BE AT LEAST 28 DAYS

BEAM NOTES:

ALL PRESTRESSING STRANDS EXCEPT LIFTING LOOP STRANDS

SHALL BE 15.2 mm NOMINAL DIAMETER (NOMINAL STEEL AREA =

þÿ�1�4�0�.�0� �m�m�¢�)� �A�N�D� �C�O�N�F�O�R�M� �T

RELAXATION STRANDS.  MINIMUM STRAND BREAKING STRENGTH

SHALL BE 260.7 kN.

THE LIFTING LOOP TABLE.

FOR TRANSPORTING, THE ALLOWABLE OVERHANG IS SHOWN IN

WEIGHT OF SLAB AND DIAPHRAGMS FOR DETAILING PURPOSE:

HOLES MUST BE CAST IN THE WEB TO ACCOMMODATE THE STEEL

DIAPHRAGM ATTACHMENTS AS DETAILED ON THE STEEL DIAPHRAGM

DETAIL SHEET.

BE SET IN FORMS WHEN BEAM IS CAST AND FORMED OUT BELOW

TO EXCLUDE CONCRETE AS DETAILED ON THE BEARING SHEET.

OF BEAM AT STUB ABUTMENTS SHALL BE CUT OFF REASONABLY

FLUSH WITH THE CONCRETE.

IN THE TOP FLANGE.

1    DEFLECTIONS AT MID-SPAN DUE TO WEIGHT OF SLAB AND DIAPHRAGM.

þÿ�A�N�D� �A�s� �=� 

IF SOLE PLATE IS REQUIRED FOR BEARING, SOLE PLATE IS TO

FOUR 15.2 mm DIAMETER STRANDS STRESSED TO NOT MORE

WEIGHT OF SLAB AND SHRINKAGE OF SLAB.

2  DEFLECTIONS DUE TO THE COMBINED EFFECT OF CREEP DUE TO

D
TOTAL BEAM DEFLECTIONS AT | OF SPAN, ~  , DUE TO

THAN 20 kN EACH MAY BE USED IN LIEU OF BARS a1  AND a2

D I T(A)  ~ =~ +~  FOR SIMPLE SPAN.

D I Tþÿ�(�B�)� � �~� �=�~� �+���~� � �F�O�R� �E�N�D� �S�

D I Tþÿ�(�C�)� � �~� �=�~� �+���~� � �F�O�R� �I�N�T�E�R�I�O�R

3  TOTAL INITIAL PRESTRESS IS BASED ON 72.6% f’s, f’s. = 1860 MPa

MINIMUM CONCRETE f’c (AT 28 DAYS) AND MINIMUM f’ci  AT

FOR DIFFERENT SLAB AND DIAPHRAGM WEIGHTS, DEFLECTIONS WILL

BE DIRECTLY PROPORTIONAL.
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WEIGHT OF:

AND ONE STEEL DIAPHRAGM (2.22 kN) AT | OF SPAN.

THE DEFLECTIONS SHOWN ARE FOR A SLAB (200 mm) AND HAUNCH (40 mm)

11.22 kN/m FOR 2210 mm BEAM SPACING

55.2

4  REQUIRES 27.5 MPa COMPRESSIVE STRENGTH FOR CAST-IN-PLACE

SLAB CONCRETE.

4 135 102

THIS BEAM IS DESIGNED FOR AASHTO LIVE LOADS AS

UNLESS OTHERWISE NOTED THE BEAM IS TO BE INCREASED

THE BEAM DURING HANDLING, TRANSPORTING AND ERECTION BY

IF STUB ABUTMENTS ARE USED, ALL STRANDS AT THE END

BTC36M BEAM DATA

RELEASE ARE LOCATED IN THE BTC36M BEAM DATA TABLE ABOVE.

TOPS OF BEAMS ARE TO BE STRUCK OFF LEVEL AND

INTENTIONALLY ROUGHENED TRANSVERSELY TO A FULL

   WHEN EXPANSION JOINTS ARE USED, CONCRETE SEALER SHALL

BE APPLIED TO THE PRESTRESSED BEAM END SECTIONS.  THE

SEALING SHALL BE IN ACCORDANCE WITH MATERIALS I.M.‘570

AND 491.12.

IF THE PRECAST PANEL OPTION IS ALLOWED AND USED FOR

BRIDGE DECK FORMATION, THE BEAM STIRRUPS WILL NEED TO BE

EXTENDED AND TOP FLANGE BEAM FINISH SHALL BE MODIFIED AS

PER DETAILS ON THE PRECAST DECK PANEL SHEET.

FINISH SHALL BE PROVIDED ON THE TOP EDGE ON ONE SIDE

ONLY OF THE BEAM.

AMPLITUDE OF APPROXIMATELY 6‘mm EXCEPT A 50‘mm WIDE

BTC36M BEAM DETAILS

COUNTY

DESIGN SHEET NO. OF DESIGN NO.FILE NO.

IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
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STANDARD SHEET M4719BULB TEE "C" BEAM - 36‘600 mm SPAN ( 2 OF 2 )

B

c3

c1

SYMMETRICAL ABOUT |

| BEARING b1, b2, c1, d1 225 225

19 @ 450 = 8550;  b1, b2, c1, d16 @ 375 = 22502‘@‘150

= 300

5 @ 80

= 400

6 @ 60

= 360

2-b3

2-b4
h1

b2

b1

d1

12
2

C

C B

200

A

A

d1, e1 e1

BTC36M

18 @ 450 = 8100;  c1

36‘600 | TO | OF BEARINGS

37‘000 END TO END OF BEAM

660 MIN.

40

3660HOLD DOWN

POINT

2

a2

13 @ 225 = 2925

12
12

2‘@‘200

= 400

10 @ 300 = 3000

a1

5
‘@

‘5
0
.8

275

BTC36M BEAM DETAILS

13 @ 50.8 = 660.4
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DESIGN TEAM 

SECTION A-A

SECTION B-B SECTION C-C

b1

c1

25 CL.

MIN.

3
5

0
2
 @

 1
5
0

h
1

  
B

A
R

S

h1

d1

b4

h1

e1

c1

50.8 50.8
50.8

a1

a1

d1

e1

c1

d1

25 CL.

MIN.

TYP.  50

5
0
.8

TYP.  50

~~‘EPOXY COATED BARS

~~‘b2

~~‘b3

33 CL.

33 CL.

LOCATION OF FOUR

STRANDS IF USED

IN LIEU OF a1 BARS

1
2
5

1
2

5

BEAM SECTION

PROPERTIES

864

4
2

9
8

179

2
0

2
1
1
8

1
9

0
1

4
0

6
7
3

164

117

762

BTCM BEAM CROSS

SECTION

R=203

1
5
8

4
6

7
1

2
7
5

152

299

350350

1
1
4
3 299

R=203

19 FILLET

R
=
5
1

b

þÿ�A�R�E�A� �=� �4�

y  = 527 mm

þÿ�”� �=� �7�4�‘�4�9�3�

a2

LOCATION OF FOUR

STRANDS IF USED

IN LIEU OF a1 BARS

|

 TOP FLANGE LONGITUDINAL BAR LAYOUT

660 MIN.

a1a2a1

40 CL.

END OF

BEAM

40 CL.

END OF BEAM

6 LINES

660 MIN.
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STANDARD SHEET M4730BULB TEE "D" BEAMS

REINFORCING BAR LIST

BEAM

NO. LENGTH NO. LENGTH NO. LENGTH NO. LENGTH NO. LENGTH NO. LENGTH NO. LENGTH NO. LENGTH NO. LENGTH NO. LENGTH NO. LENGTH NO. LENGTH NO. LENGTH NO. LENGTH NO. LENGTH NO. LENGTH NO. LENGTH

BTD16M BTD18M BTD19M BTD21M BTD22M BTD24M BTD25M BTD28M BTD30M BTD32M BTD33M BTD35M BTD36M BTD38M BTD39M BEAM

12 12 12 12

51

51

94

71

6666

35

35

67

55 65

83

45

45

89

69

32

8

49

49

12 12 12 12 12 12 12

6

12 12 12 12 12 12

6

24

6

93

93

125

666666666

39

39

73

59

55

55

75

59

59

79

63

63

83

69

69

89

73

73

93

77

77

97

83

83

87

87

6 6

24

99

99

129

BTD27MBTD15M

6 6 6 6

26 26 26 26

8 8 8 8 8 8 8 16 16 16 16 20 20 20

32 32 32 32 32 32 32 32 32 32 32 36 36 36 36 36

6 6 12 12 12 12

119

26262626262626262626262626

BAR SIZE SHAPE

a1

a2

b1

b2

c1

d1

e1

h1

16

16

16

16

19

19

13

13

13

13

BAR SIZE

a1

a2

b1

b2

c1

d1

e1

h1

16

16

16

16

19

19

13

13

13

13

12‘19012‘190

1750

1550

780

1750

1550

780

1750

1550

780

1750

1550

780

1750

1550

780

2830

1650

1750

1550

780

69308120

1750

1550

780

1750

1550

780

1750

1550

780

1750

1550

780

1750

1550

780

1750

1550

780

1750

1550

780

1750

1550

780

1750

1550

780

9980

12‘190

1750

1550

780

1750

1550

780

12‘190

1930

950

2420

1930

950

2420

1930

950

2420

1930

950

2420

1930

950

2420

1930

950

2420

1930

950

2420

1930

950

2420

1930

950

2420

1930

950

2420

1930

950

2420

1930

950

2420

1930

950

2420

1930

950

2420

1930

950

2420

1930

950

2420

1930

950

2420

12‘190 12‘190

8870 9640 10‘390 11‘170 11‘920 7680 8450 9200 10‘730 11‘500 6490 7260 8010 8760

12‘19012‘19012‘19012‘19012‘190

105

105

109

109

101 107 113 119 123 129 135 141 147 153 165 171

113107103

2830 2830 2830 2830 2830 2830 2830 2830 2830 2830 2830 2830 2830 

1650 1650 1650 1650 1650 1650 1650 1650 1650 1650 1650 1650 1650 1650 1650 1650 

2830 2830 2830 

~~

~~

*

*

~~

~~

*

*b3

b4

b3

b4

BENT BAR DETAILS

NOTE: ALL BAR DIMENSIONS ARE OUT TO OUT 298

325

(ALTERNATE)

298

305

325

1
4

5
0

1
2
5

0

7
5

D=67

1
2
5

0

D=67

D = PIN DIAMETER FOR BENDING

   ‘(UNLESS OTHERWISE SHOWN)

   #13 BAR D= 50

   #16 BAR D= 65

   #19 BAR D= 115

1
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1195 104
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8
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e1

h1
d1

d1
b4b1

~~‘b2

~~‘b3

98
98

150 150

749

(TYP.)

 
 

 
 

COIL TIE DETAIL

NUMBER AND EXACT LOCATION OF COIL

TIES TO BE AS DETAILED ON SPECIFIC

BRIDGE DESIGN.

þÿ�1�9� �m�m�‰� �

(MIN. 40 kN PULL

OUT CAPACITY)

~~ b2 AND b3 BARS TO BE EPOXY COATED

* b3 AND b4 BARS TO BE USED IN PAIRS

6.4 6.4

151.2

**‘IN ACCORDANCE WITH STANDARD

   SPECIFICATIONS 2407.13.

 

LIFTING LOOPS SHALL CARRY LOADS EQUALLY.

7
5

"D"

510

1
2

9
0

150
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D
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1.25

10

DESIGN STRESSES FOR THE FOLLOWING MATERIALS ARE TO BE

   REINFORCING STEEL IN ACCORDANCE WITH SECTION 5, GRADE 400.

   PRESTRESSING STEEL IN ACCORDANCE WITH SECTION 5, GRADE 270.

DESIGN STRESSES:

     DEPARTMENT OF TRANSPORTATION, CURRENT SERIES, WITH

     CURRENT APPLICABLE SPECIAL PROVISIONS AND SUPPLE-

     MENTAL SPECIFICATIONS.

SPECIFICATIONS:

460

1
2

5

TYPICAL AT EACH END OF BEAM

LIFTING LOOP DETAIL

STRAND PROJECTION AT BEAM ENDS WHEN

EMBEDDED IN CONCRETE END DIAPHRAGMS

175

LIFTING LOOPS SHALL

BE PLACED ON

CENTERLINE OF BEAM

     SPECIFICATIONS FOR HIGHWAY BRIDGES, SERIES OF 1998.

50.8 50.8

BEAMS

BTD36M

BTD35M

BTD33M

BTD32M

LIFTING LOOPS

EACH END

# OF STRANDS

PER LOOP

1

2

2

2 4

4

4

4

BTD30M 2 4

D
BEAM

OVERHANG

     IN ACCORDANCE WITH AASHTO LRFD BRIDGE DESIGN

   CONCRETE IN ACCORDANCE WITH SECTION 5.

TYPICAL AT

BOTH BEAM ENDS

BTD38M

BTD39M

2

2

2

2

4

4

4

4

2 4

BTD28M

BTD15M - BTD24M **

LIFTING LOOP AND OVERHANG TABLE

101.6 101.6

BTD25M - BTD27M

610

610

610

1140

1900

2490

2490

2820

2820

2820

**

3350

3050

3660

3660

3660

4260

4870

4870

CONSTRUCTION:  STANDARD SPECIFICATIONS OF THE IOWA

DESIGN: AASHTO LRFD, SERIES OF 1998, WITH MINOR MODIFICATIONS.

4 - 12.7 mm NOMINAL DIA.

GRADE 270 STRANDS THREADED

THROUGH EACH PIPE SLEEVE

BENT AS SHOWN AFTER THREADING.

ALTERNATE LIFTING DEVICES MAY

BE SUBMITTED FOR APPROVAL

(SEE LIFTING LOOP TABLE FOR

LOCATION).

3 @ 152.4

31.8 mm DIA. STANDARD

STEEL PIPE

THE TOP AND BOTTOM ROWS OF THE

DEFLECTED STRANDS ARE TO BE

CUT WITH 460 mm PROJECTIONS WHICH

ARE TO BE SHOP BENT AS SHOWN.

THE REMAINING TOP DEFLECTED

STRANDS ARE TO BE CUT WITH 175 mm

PROJECTIONS.

SIX BOTTOM STRANDS ARE TO BE CUT

WITH 460 mm PROJECTIONS WHICH ARE

TO BE SHOP BENT AS SHOWN.  THE

REMAINING BOTTOM STRANDS ARE TO

BE CUT OFF REASONABLY FLUSH WITH

THE CONCRETE.

BTD15M

BTD16M

BTD18M

BTD19M

BTD21M

BTD22M

BTD24M

BTD25M

BTD28M

BTD30M

BTD32M

BTD33M

BTD35M

BTD36M

BTD38M

BTD39M

16‘750

18‘300

19‘800

21‘350

22‘850

33‘550 33‘950

21‘750

18‘700 15.2

15.2

15.2

24‘400

25‘900

32‘000

30‘500

28‘950

27‘450

35‘050

39‘600

38‘100

36‘600

17‘150

20‘200

23‘250

24‘800

26‘300

27‘850

29‘350

30‘900

32‘400

35‘450

37‘000

38‘500

40‘000

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

7.6

8.3

9.0

9.8

10.5

11.2

12.0

12.7

13.4

14.2

15.6

16.4

17.1

17.9

18.6

19.3

14.9

31.0

55.2

55.2

34.5

62.0

1890

2268

2268

2651

3029

3407

3785

4164

4542

4920

5676

6432

7193

7953

8710

97

93

90

7

9

9

13

17

18

23

28

33

38

47

57

66

73

83

12

17

17

23

28

34

41

50

57

67

84

129

146

170

176

18‘140

19‘880

21‘680

23‘420

25‘220

26‘960

28‘750

30‘490

32‘290

34‘030

35‘820

37‘560

39‘360

41‘100

42‘900

44‘640

46‘3802690

2820

2820

2820

2820

2820

2820

2820

2820

2820

2820

2820

2820

2820

2820

2820

2820

31.0 34.5

31.0 34.5

31.0 34.5

31.0 34.5

34.5 41.4

34.5 41.4

34.5 41.4

37.9 44.8

37.9 44.8

41.4 48.3

41.4 48.3

44.8 51.7

48.3 51.7

51.7 55.2

58.6

3

4

6

8

11

13

17

22

27

33

39

47

55

65

75

87

96

1

1

2

2

3

3

4

6

7

8

10

12

14

16

19

22

24

744

798

873

927

964

1018

1079

1133

1233

1286

1340

1412

1496

1574

1647

1737

1791

BTDM BEAM DATA
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15‘250 15‘650

4

4

2

2

2

10‘218

10‘605

60

56

50

47

44

80

79

74

71

108

141

150 100

100

116

97

MOVED TOWARD ENDS OF BEAM A DISTANCE OF 0.05 L MAXIMUM

AT PRODUCER’S OPTION.

EMBEDDED IN THE ABUTMENT AND PIER DIAPHRAGMS SHALL BE

IN LENGTH BY .0005L TO COMPENSATE FOR ELASTIC SHORTENING,

CREEP AND SHRINKAGE.

HOLES MUST BE CAST IN THE WEB TO ACCOMMODATE THE STEEL

DIAPHRAGM ATTACHMENTS AS DETAILED ON THE STEEL DIAPHRAGM

DETAIL SHEET.

BE SET IN FORMS WHEN BEAM IS CAST AND FORMED OUT BELOW

TO EXCLUDE CONCRETE AS DETAILED ON THE BEARING SHEET.

OTHERWISE NOTED OR SHOWN.

PER SQUARE METER OF ROADWAY FOR FUTURE WEARING SURFACE.

IF SOLE PLATE IS REQUIRED FOR BEARING, SOLE PLATE IS TO

THESE BEAMS ARE DESIGNED FOR AASHTO LIVE LOADS AS

BEARINGS SHALL BE AS DETAILED ON OTHER DESIGN SHEETS.

THE PORTIONS OF THE PRESTRESSED BEAMS THAT ARE TO BE

BEAMS TO BE USED IN BRIDGES MADE CONTINUOUS BY

THE CONTRACTOR SHALL ASSURE THE LATERAL STABILITY OF

ALL DIMENSIONS ARE IN MILLIMETERS (mm)  UNLESS

THE BEAMS DURING HANDLING, TRANSPORTING AND ERECTION BY

PROVIDING TEMPORARY BRACING AS NEEDED.

INDICATED IN ABOVE TABLE WITH AN ALLOWANCE OF 960 N

SUITABLE BOND BETWEEN THE BEAM AND THE DIAPHRAGM IN

BY SANDBLASTING OR OTHER APPROVED METHODS TO PROVIDE

ROUGHENED FOR A DISTANCE OF 250 mm FROM THE BEAM END

TIME IS APPROVED BY THE BRIDGE ENGINEER.

OLD BEFORE THE FLOOR IS PLACED UNLESS A SHORTER CURING

THE POURED IN PLACE FLOOR, ARE TO BE AT LEAST 28 DAYS

BEAM NOTES:

ALL PRESTRESSING STRANDS EXCEPT LIFTING LOOP STRANDS

SHALL BE 15.2 mm NOMINAL DIAMETER (NOMINAL STEEL AREA =

RELAXATION STRANDS.  MINIMUM STRAND BREAKING STRENGTH

SHALL BE 260.6 kN.

UNLESS OTHERWISE NOTED ALL BEAMS ARE TO BE INCREASED

FOR TRANSPORTING, THE ALLOWABLE OVERHANG IS SHOWN IN

THE "LIFTING LOOP AND OVERHANG TABLE" 

HOLD DOWN POINTS FOR DEFLECTED STRANDS MAY BE

ACCORDANCE WITH ARTICLE 2403.14 OF THE SPECIFICATIONS.

TOPS OF BEAMS ARE TO BE STRUCK OFF LEVEL AND

INTENTIONALLY ROUGHENED TRANSVERSELY TO A FULL

FINISH SHALL BE PROVIDED ON THE TOP EDGE ON ONE SIDE

ONLY OF THE BEAM.

þÿ�1�4�0�.�0�‘�m�m�¢�)� �A�N�D� �C�O�N�F�O�R�M� �T

AMPLITUDE OF APPROXIMATELY 6‘mm EXCEPT A 50‘mm WIDE

OF BEAMS AT STUB ABUTMENTS SHALL BE CUT OFF REASONABLY

IN THE TOP FLANGE.

IF STUB ABUTMENTS ARE USED, ALL STRANDS AT THE ENDS

FOUR 15.2 mm DIAMETER STRANDS STRESSED TO NOT MORE

THAN 20 kN EACH MAY BE USED IN LIEU OF BARS a1  AND a2

BEAM NOTES:

RELEASE ARE LOCATED IN THE BTDM BEAM DATA TABLE ABOVE.

MINIMUM CONCRETE f’c (AT 28 DAYS) AND MINIMUM f’ci  AT

WEIGHT OF SLAB AND DIAPHRAGMS FOR DETAILING PURPOSE:

WEIGHT OF SLAB AND SHRINKAGE OF SLAB.

2  DEFLECTIONS DUE TO THE COMBINED EFFECT OF CREEP DUE TO

DTOTAL BEAM DEFLECTIONS AT | OF SPAN, ~  , DUE TO

D I T(A)  ~ =~ +~  FOR SIMPLE SPAN.

D I Tþÿ�(�B�)� � �~� �=�~� �+���~� � �F�O�R� �E�N�D� �S�

D I Tþÿ�(�C�)� � �~� �=�~� �+���~� � �F�O�R� �I�N�T�E�R�I�O�R

14.44 kN/m FOR 2820 mm BEAM SPACING

13.77 kN/m FOR 2690 mm BEAM SPACING

4  REQUIRES 27.6 MPa COMPRESSIVE STRENGTH FOR CAST-IN-PLACE

SLAB CONCRETE.

1   DEFLECTIONS AT MID-SPAN DUE TO WEIGHT OF SLAB AND

þÿ�1�8�6�0� �M�P�a� �A�N�D� �

3  TOTAL INITIAL PRESTRESS IS BASED ON 72.6% f’s, f’s. =

AND HAUNCH (40‘mm) WEIGHT OF:

DIAPHRAGM.  THE DEFLECTIONS SHOWN ARE FOR A SLAB (200 mm)

ONE STEEL DIAPHRAGM (2.22 kN) AT | OF SPAN FOR BTD15M

þÿ�T�O� �B�T�D�3�6�M�.� � �T�H�R�E�E� �S�T�E�E�L� �D�I�A�P

OF SPAN FOR BTD38M TO BTD39M.  FOR DIFFERENT SLAB AND

DIAPHRAGM WEIGHTS, DEFLECTIONS WILL BE DIRECTLY PROPORTIONAL.

   WHEN EXPANSION JOINTS ARE USED, CONCRETE SEALER SHALL

BE APPLIED TO THE PRESTRESSED BEAM END SECTIONS.  THE

SEALING SHALL BE IN ACCORDANCE WITH MATERIALS I.M.‘570

AND 491.12.

IF THE PRECAST PANEL OPTION IS ALLOWED AND USED FOR

BRIDGE DECK FORMATION, THE BEAM STIRRUPS WILL NEED TO BE

EXTENDED AND TOP FLANGE BEAM FINISH SHALL BE MODIFIED AS

PER DETAILS ON THE PRECAST DECK PANEL SHEET.

FLUSH WITH THE CONCRETE.

BTDM BEAM DETAILS

(‘CONTINUED‘)

COUNTY

DESIGN SHEET NO. OF DESIGN NO.FILE NO.

IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION

PROJECT NUMBER SHEET NUMBER
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DESIGN TEAM 
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STANDARD SHEET M4731BULB TEE "D" BEAM - 15‘250 mm SPAN

BTD15M BEAM DETAILS

C

B

C B

660 MIN.

A

A

225225 6 @ 450 = 2700; c1

7 @ 450 = 3150; b1, b2, c1, d1

SYMMETRICAL ABOUT |

c1

b1, b2, c1, d1

4 @ 375 = 15003 @ 300 = 9003‘@‘225‘=‘6752‘@‘220

=‘440

40

c1

200

d1, e1

| BEARING

BTD15M

15‘250 | TO | OF BEARINGS

15‘650 END TO END OF BEAM

h1

2-b4

2-b3

b1

b2

d1

6

4e1

3‘@‘115

= 345

5 @ 155 = 775

a1

101.6 101.6

101.6

S
T

R
A

IG
H

T

S
T

R
A

N
D

S

152.4152.4 152.4

a1
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DESIGN TEAM 

50.850.8

50.8

b1

d1

c1

SECTION A-A

SECTION B-B SECTION C-C

a1
c1

d1 d1

25 CL.

MIN.

25 CL.

MIN.

h1

e1 e1

2
 @

 1
5
0

h
1

 B
A

R
S

3
5
0

b4

c1

a1

h1

33 CL.

33 CL.

5
0
.8

TYP.  50 TYP.  50

~~ EPOXY COATED BARS

~~‘b2

~~‘b3

1
2
5

1
2
5

BEAM SECTION

PROPERTIES

BTD BEAM CROSS

SECTION

4
2

9
0
2

1
4

0
1

9
0

9
8

864

350 350

299164299

117

1
5
8 4
6

7
1

2
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5

762

1
1

8
2

0
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1
3

7
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R=203

R
=203

R
=51

19 FILLET

179

152

b

þÿ�A�R�E�A� �=� �4�8

y  = 626 mm

þÿ�”� �=� �1�1�8�‘�9�8�4

a2

LOCATION OF FOUR

STRANDS IF USED

IN LIEU OF a1 BARS

LOCATION OF FOUR

STRANDS IF USED

IN LIEU OF a1 BARS

|

 TOP FLANGE LONGITUDINAL BAR LAYOUT

660 MIN.

a1 a1

40 CL.

END OF

BEAM

40 CL.

END OF BEAM

6 LINES



a1

660 MIN.

A

A

225225 7 @ 450 = 3150; c1

8 @ 450 = 3600; b1, b2, c1, d1

SYMMETRICAL ABOUT |

c1

b1, b2, c1, d1

4 @ 375 = 15004 @ 300 = 12003‘@‘225‘=‘6752‘@‘220

=‘440

BTD16M

16‘750 | TO | OF BEARINGS

17‘150 END TO END OF BEAM

b1

b2

d1

8

4e1

C

B

C B

40

c1

200

d1, e1

| BEARING

h1

2-b4

2-b3

3‘@‘115

= 345

5 @ 155 = 775

a1

BTD16M BEAM DETAILS
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STANDARD SHEET M4732BULB TEE "D" BEAM - 16‘750 mm SPANH
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COUNTY

DESIGN SHEET NO. OF DESIGN NO.FILE NO.

IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION

PROJECT NUMBER SHEET NUMBER
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DESIGN TEAM 

50.850.8

50.8

b1

d1

c1

SECTION A-A

SECTION B-B SECTION C-C

a1
c1

d1 d1

25 CL.

MIN.

25 CL.

MIN.

h1

e1 e1

2
 @

 1
5
0

h
1

 B
A

R
S

3
5
0

b4

c1

a1

h1

33 CL.

33 CL.

5
0
.8

TYP.  50 TYP.  50

~~ EPOXY COATED BARS

~~‘b2

~~‘b3

1
2
5

1
2
5

BEAM SECTION

PROPERTIES

BTD BEAM CROSS

SECTION

4
2

9
0
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1
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0
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9
0

9
8

864

350 350

299164299
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2
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5
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8
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3

7
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R=203

R
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R
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19 FILLET

179

152

b

þÿ�A�R�E�A� �=� �4�8

y  = 626 mm

þÿ�”� �=� �1�1�8�‘�9�8�4

a2

LOCATION OF FOUR

STRANDS IF USED

IN LIEU OF a1 BARS

LOCATION OF FOUR

STRANDS IF USED

IN LIEU OF a1 BARS

|

 TOP FLANGE LONGITUDINAL BAR LAYOUT

660 MIN.

a1 a1

40 CL.

END OF

BEAM

40 CL.

END OF BEAM

6 LINES
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STANDARD SHEET M4733BULB TEE "D" BEAM - 18‘300 mm SPAN

BTD18M BEAM DETAILS

DIMENSIONS AT

END OF BEAM

~

101.6 101.6152.4

50.8

101.6
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T
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S
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D
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T
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S
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R
A

N
D

S

152.4

C

B

C B

660 MIN.

A

A

225225 9 @ 450 = 4050; c1

SYMMETRICAL ABOUT |

c1

b1, b2, c1, d1

4 @ 375 = 15002‘@‘300‘=‘6004‘@‘225‘=‘9002‘@‘195

=‘390

40

c1

200

d1, e1

| BEARING

BTD18M

18‘300 | TO | OF BEARINGS

18‘700 END TO END OF BEAM

h1

2-b4

2-b3

b1

b2

d1

6

4e1

10 @ 450 = 4500; b1, b2, c1, d1

1830HOLD DOWN

POINT

2

1753‘@‘115

=‘345

6 @ 150 = 900

a1

COUNTY

DESIGN SHEET NO. OF DESIGN NO.FILE NO.

IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION

PROJECT NUMBER SHEET NUMBER

10-FEB-2006 14:12 ajeffer W:\Projects\0000006002\BRFinal\MetricBeams.dgn  mbtd4733

DESIGN TEAM 

50.850.8

50.8

b1

d1

c1

SECTION A-A

SECTION B-B SECTION C-C

a1
c1

d1 d1

25 CL.

MIN.

25 CL.

MIN.

h1

e1 e1

2
 @

 1
5
0

h
1

 B
A

R
S

3
5
0

b4

c1

a1

h1

33 CL.

33 CL.

5
0
.8

TYP.  50 TYP.  50

~~ EPOXY COATED BARS

~~‘b2

~~‘b3
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5
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2
5

BEAM SECTION

PROPERTIES

BTD BEAM CROSS

SECTION

4
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350 350

299164299
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R
=51

19 FILLET

179

152

b

þÿ�A�R�E�A� �=� �4�8

y  = 626 mm

þÿ�”� �=� �1�1�8�‘�9�8�4

a2

LOCATION OF FOUR

STRANDS IF USED

IN LIEU OF a1 BARS

LOCATION OF FOUR

STRANDS IF USED

IN LIEU OF a1 BARS

|

 TOP FLANGE LONGITUDINAL BAR LAYOUT

660 MIN.

a1 a1

40 CL.

END OF

BEAM

40 CL.

END OF BEAM

6 LINES
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STANDARD SHEET M4734BULB TEE "D" BEAM - 19‘800 mm SPAN

BTD19M BEAM DETAILS

660 MIN.

225225

SYMMETRICAL ABOUT |

c1

b1, b2, c1, d1

4 @ 375 = 15003‘@‘300‘=‘9004‘@‘225‘=‘9002‘@‘195

=‘390

BTD19M

19‘800 | TO | OF BEARINGS

20‘200 END TO END OF BEAM

b1

b2

d1

8

4e1

11 @ 450 = 4950; b1, b2, c1, d1

1980HOLD DOWN

POINT

2

10 @ 450 = 4500; c1

40

c1

200

d1, e1

| BEARING

h1

2-b4

2-b3

1753‘@‘115

=‘345

6 @ 150 = 900

a1

A

A

C B

C

B

DIMENSIONS AT

END OF BEAM

~
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DESIGN TEAM 

50.850.8

50.8

b1

d1

c1

SECTION A-A

SECTION B-B SECTION C-C

a1
c1

d1 d1

25 CL.

MIN.

25 CL.

MIN.

h1

e1 e1

2
 @

 1
5
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h
1
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R
S

3
5
0

b4

c1

a1

h1

33 CL.

33 CL.

5
0
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TYP.  50 TYP.  50

~~ EPOXY COATED BARS

~~‘b2

~~‘b3
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BEAM SECTION

PROPERTIES

BTD BEAM CROSS

SECTION

4
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b

þÿ�A�R�E�A� �=� �4�8

y  = 626 mm

þÿ�”� �=� �1�1�8�‘�9�8�4

a2

LOCATION OF FOUR

STRANDS IF USED

IN LIEU OF a1 BARS

LOCATION OF FOUR

STRANDS IF USED

IN LIEU OF a1 BARS

|

 TOP FLANGE LONGITUDINAL BAR LAYOUT

660 MIN.

a1 a1

40 CL.

END OF

BEAM

40 CL.

END OF BEAM

6 LINES



a1

H
M

B
T

4
7
3
5
.S

0
1
 -

 T
H

I
S

 S
H

E
E

T
 I

S
S

U
E

D
 0

5
-
0
4
.

STANDARD SHEET M4735BULB TEE "D" BEAM - 21‘350 mm SPAN

BTD21M BEAM DETAILS

C

B

C B

660 MIN.

A

A

225225

SYMMETRICAL ABOUT |

c1

b1, b2, c1, d1

5 @ 375 = 18752‘@‘300‘=‘6004‘@‘225‘=‘90040

c1

200

d1, e1

| BEARING

BTD21M

21‘350 | TO | OF BEARINGS

21‘750 END TO END OF BEAM

h1

2-b4

2-b3

b1

b2

d1

8

6e1

13 @ 450 = 5850; b1, b2, c1, d1

2135HOLD DOWN

POINT

2

12 @ 450 = 5400; c1

1951706 @ 150 = 9003‘@‘115

=‘345

a1

DIMENSIONS AT

END OF BEAM

~
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DESIGN SHEET NO. OF DESIGN NO.FILE NO.

IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION

PROJECT NUMBER SHEET NUMBER
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DESIGN TEAM 

50.850.8

50.8

b1

d1

c1

SECTION A-A

SECTION B-B SECTION C-C

a1
c1

d1 d1

25 CL.

MIN.

25 CL.

MIN.
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R
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PROPERTIES

BTD BEAM CROSS
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b

þÿ�A�R�E�A� �=� �4�8

y  = 626 mm

þÿ�”� �=� �1�1�8�‘�9�8�4

a2

LOCATION OF FOUR

STRANDS IF USED

IN LIEU OF a1 BARS

LOCATION OF FOUR

STRANDS IF USED

IN LIEU OF a1 BARS

|

 TOP FLANGE LONGITUDINAL BAR LAYOUT

660 MIN.

a1 a1

40 CL.

END OF

BEAM

40 CL.

END OF BEAM

6 LINES



a1

H
M

B
T

4
7
3
6
.S

0
1
 -

 T
H

I
S

 S
H

E
E

T
 I

S
S

U
E

D
 0

5
-
0
4
.

STANDARD SHEET M4736BULB TEE "D" BEAM - 22‘850 mm SPAN

660 MIN.

A

A

225225

SYMMETRICAL ABOUT |

c1

b1, b2, c1, d1

5 @ 375 = 18753‘@‘300‘=‘9004‘@‘225‘=‘900

BTD22M

22‘850 | TO | OF BEARINGS

23‘250 END TO END OF BEAM

d1

10

6e1

14 @ 450 = 6300; b1, b2, c1, d1

2285HOLD DOWN

POINT

2

13 @ 450 = 5850; c1

C

B

C B

40

c1

200

d1, e1

| BEARING

h1

2-b4

2-b3

b1

b2

1951706 @ 150 = 9003‘@‘115

=‘345

a1

DIMENSIONS AT

END OF BEAM
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5‘@‘50.8101.6 101.6 101.6 101.6
BTD22M BEAM DETAILS

COUNTY

DESIGN SHEET NO. OF DESIGN NO.FILE NO.

IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION

PROJECT NUMBER SHEET NUMBER
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DESIGN TEAM 

50.850.8

50.8

b1

d1

c1

SECTION A-A

SECTION B-B SECTION C-C

a1
c1

d1 d1

25 CL.

MIN.

25 CL.

MIN.
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R
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TYP.  50 TYP.  50

~~ EPOXY COATED BARS
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BEAM SECTION

PROPERTIES

BTD BEAM CROSS

SECTION
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b

þÿ�A�R�E�A� �=� �4�8

y  = 626 mm

þÿ�”� �=� �1�1�8�‘�9�8�4

a2

LOCATION OF FOUR

STRANDS IF USED

IN LIEU OF a1 BARS

LOCATION OF FOUR

STRANDS IF USED

IN LIEU OF a1 BARS

|

 TOP FLANGE LONGITUDINAL BAR LAYOUT

660 MIN.

a1 a1

40 CL.

END OF

BEAM

40 CL.

END OF BEAM

6 LINES



AND a2 BARS AND a2 BARS

C

B

C B

A

A

225225

SYMMETRICAL ABOUT |

c1

b1, b2, c1, d1

5 @ 375 = 18754‘@‘300‘=‘12003‘@‘225‘=‘6752‘@‘220

=‘440

40

c1

200

d1, e1

| BEARING

BTD24M

24‘400 | TO | OF BEARINGS

24‘800 END TO END OF BEAM

h1

2-b4

2-b3

b1

b2

d1

6e1

15 @ 450 = 6750; b1, b2, c1, d1

2440HOLD DOWN

POINT

2

14 @ 450 = 6300; c1

660 MIN.

a2

3‘@‘115

=‘345

6 @ 150 = 900 175

12

a1

BTD24M BEAM DETAILS

DIMENSIONS AT

END OF BEAM
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STANDARD SHEET M4737BULB TEE "D" BEAM - 24‘400 mm SPAN COUNTY

DESIGN SHEET NO. OF DESIGN NO.FILE NO.

IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION

PROJECT NUMBER SHEET NUMBER

10-FEB-2006 14:14 ajeffer W:\Projects\0000006002\BRFinal\MetricBeams.dgn  mbtd4737

DESIGN TEAM 

50.850.8

50.8

b1

d1

c1

SECTION A-A

SECTION B-B SECTION C-C

a1
c1

d1 d1

25 CL.

MIN.

25 CL.

MIN.

h1

e1 e1

2
 @
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R
S
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b4
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33 CL.

33 CL.

5
0
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TYP.  50 TYP.  50

~~ EPOXY COATED BARS

~~‘b2

~~‘b3

1
2
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1
2
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BEAM SECTION

PROPERTIES

BTD BEAM CROSS

SECTION
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0
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19 FILLET
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b

þÿ�A�R�E�A� �=� �4�8

y  = 626 mm

þÿ�”� �=� �1�1�8�‘�9�8�4

a2

LOCATION OF FOUR

STRANDS IF USED

IN LIEU OF a1 BARS

LOCATION OF FOUR

STRANDS IF USED

IN LIEU OF a1 BARS

 TOP FLANGE LONGITUDINAL BAR LAYOUT

660 MIN.

a1a2a1

40 CL.

END OF

BEAM

40 CL.

END OF BEAM

6 LINES

660 MIN.
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STANDARD SHEET M4738BULB TEE "D" BEAM - 25‘900 mm SPAN

BTD25M BEAM DETAILS

A

A

225225

SYMMETRICAL ABOUT |

c1

b1, b2, c1, d1

5 @ 375 = 18755‘@‘300‘=‘15003‘@‘225‘=‘6752‘@‘220

=‘440

BTD25M

25‘900 | TO | OF BEARINGS

26‘300 END TO END OF BEAM

b1

b2

d1

e1

16 @ 450 = 7200; b1, b2, c1, d1

2590HOLD DOWN

POINT

2

15 @ 450 = 6750; c1

660 MIN.

6

12

a2

C

B

C B

40

c1

200

d1, e1

| BEARING

h1

2-b4

2-b3

3‘@‘115

=‘345

6 @ 150 = 900 175

a1
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0
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DIMENSIONS AT

END OF BEAM
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PROJECT NUMBER SHEET NUMBER
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DESIGN TEAM 

50.850.8

50.8

b1

d1

c1

SECTION A-A

SECTION B-B SECTION C-C

a1
c1

d1 d1

25 CL.

MIN.

25 CL.

MIN.

h1

e1 e1

2
 @

 1
5
0

h
1

 B
A

R
S
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b4

c1

a1

h1

33 CL.

33 CL.

5
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TYP.  50 TYP.  50

~~ EPOXY COATED BARS

~~‘b2

~~‘b3

1
2
5

1
2
5

BEAM SECTION

PROPERTIES

BTD BEAM CROSS

SECTION
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b

þÿ�A�R�E�A� �=� �4�8

y  = 626 mm

þÿ�”� �=� �1�1�8�‘�9�8�4

a2

LOCATION OF FOUR

STRANDS IF USED

IN LIEU OF a1 BARS

LOCATION OF FOUR

STRANDS IF USED

IN LIEU OF a1 BARS

 TOP FLANGE LONGITUDINAL BAR LAYOUT

660 MIN.

a1a2a1

40 CL.

END OF

BEAM

40 CL.

END OF BEAM

6 LINES

660 MIN.
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STANDARD SHEET M4739BULB TEE "D" BEAM - 27‘450 mm SPAN

BTD27M BEAM DETAILS

C

B

C B

A

A

225225

SYMMETRICAL ABOUT |

c1

b1, b2, c1, d1

5 @ 375 = 18756‘@‘300‘=‘18006‘@‘225‘=‘13502‘@‘195

=‘390

4 @ 150

= 600

4‘@‘90

=‘360

40

c1

200

d1, e1

| BEARING

BTD27M

27‘450 | TO | OF BEARINGS

27‘850 END TO END OF BEAM

h1

2-b4

2-b3

b1

b2

d1

4

6e1

16 @ 450 = 7200; b1, b2, c1, d1

2745HOLD DOWN

POINT

15 @ 450 = 6750; c1

660 MIN.

2

10

a2

2@70

=140
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a1

5
0
.8
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END OF BEAM
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DESIGN TEAM 

50.850.8

50.8

b1

d1

c1

SECTION A-A

SECTION B-B SECTION C-C

a1
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d1 d1

25 CL.
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h1

e1 e1

2
 @

 1
5
0

h
1

 B
A

R
S

3
5
0

b4

c1

a1

h1

33 CL.

33 CL.
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~~‘b2

~~‘b3

1
2
5

1
2
5
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b

þÿ�A�R�E�A� �=� �4�8

y  = 626 mm

þÿ�”� �=� �1�1�8�‘�9�8�4

a2

LOCATION OF FOUR

STRANDS IF USED

IN LIEU OF a1 BARS

LOCATION OF FOUR

STRANDS IF USED

IN LIEU OF a1 BARS

 TOP FLANGE LONGITUDINAL BAR LAYOUT

660 MIN.

a1a2a1

40 CL.

END OF

BEAM

40 CL.

END OF BEAM

6 LINES

660 MIN.
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STANDARD SHEET M4740BULB TEE "D" BEAM - 28‘950 mm SPAN

BTD28M BEAM DETAILS

A

A

225225

SYMMETRICAL ABOUT |

c1

b1, b2, c1, d1

7 @ 375 = 26256‘@‘300‘=‘18006‘@‘225‘=‘13502‘@‘195

=‘390

BTD28M

28‘950 | TO | OF BEARINGS

29‘350 END TO END OF BEAM

d1

6

6e1

16 @ 450 = 7200; b1, b2, c1, d1

2895HOLD DOWN

POINT

15 @ 450 = 6750; c1

660 MIN.

2

10

a2

C

B

C B

4 @ 150

= 600

4‘@‘90

=‘360

40

c1

200

d1, e1

| BEARING

h1

2-b4

2-b3
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END OF BEAM
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IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION

PROJECT NUMBER SHEET NUMBER

10-FEB-2006 14:15 ajeffer W:\Projects\0000006002\BRFinal\MetricBeams.dgn  mbtd4740

DESIGN TEAM 

50.850.8

50.8

b1

d1

c1

SECTION A-A

SECTION B-B SECTION C-C

a1
c1

d1 d1

25 CL.

MIN.

25 CL.

MIN.
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e1 e1

2
 @

 1
5
0

h
1

 B
A

R
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33 CL.

33 CL.
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TYP.  50 TYP.  50

~~ EPOXY COATED BARS

~~‘b2

~~‘b3
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BEAM SECTION

PROPERTIES

BTD BEAM CROSS

SECTION

4
2

9
0
2

1
4

0
1

9
0

9
8

864

350 350

299164299

117

1
5
8 4
6

7
1

2
7
5

762

1
1

8
2

0
2

1
3

7
2

R=203

R
=203

R
=51

19 FILLET

179

152

b

þÿ�A�R�E�A� �=� �4�8

y  = 626 mm

þÿ�”� �=� �1�1�8�‘�9�8�4

a2

LOCATION OF FOUR

STRANDS IF USED

IN LIEU OF a1 BARS

LOCATION OF FOUR

STRANDS IF USED

IN LIEU OF a1 BARS

 TOP FLANGE LONGITUDINAL BAR LAYOUT

660 MIN.

a1a2a1

40 CL.

END OF

BEAM

40 CL.

END OF BEAM

6 LINES

660 MIN.
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STANDARD SHEET M4741BULB TEE "D" BEAM - 30‘500 mm SPAN

BTD30M BEAM DETAILS

A

A

225225

SYMMETRICAL ABOUT |

c1

b1, b2, c1, d1

8 @ 375 = 30005 @ 300 = 15008 @ 225 = 18002‘@‘170

=‘340

BTD30M

30‘500 | TO | OF BEARINGS

30‘900 END TO END OF BEAM

b1

b2

d1

8

6e1

17 @ 450 = 7650; b1, b2, c1, d1

3050HOLD DOWN

POINT

16 @ 450 = 7200; c1

660 MIN.

2

12

a2

C

B

C B

4 @ 155

= 620

4‘@‘90

=‘360

40

c1

200

d1, e1

| BEARING
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2-b4

2-b3
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END OF BEAM
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DESIGN SHEET NO. OF DESIGN NO.FILE NO.

IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION

PROJECT NUMBER SHEET NUMBER

10-FEB-2006 14:16 ajeffer W:\Projects\0000006002\BRFinal\MetricBeams.dgn  mbtd4741

DESIGN TEAM 

50.850.8

50.8

b1

d1

c1

SECTION A-A

SECTION B-B SECTION C-C
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d1 d1
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BTD BEAM CROSS

SECTION
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b

þÿ�A�R�E�A� �=� �4�8

y  = 626 mm

þÿ�”� �=� �1�1�8�‘�9�8�4

a2

LOCATION OF FOUR

STRANDS IF USED

IN LIEU OF a1 BARS

LOCATION OF FOUR

STRANDS IF USED

IN LIEU OF a1 BARS

 TOP FLANGE LONGITUDINAL BAR LAYOUT

660 MIN.

a1a2a1

40 CL.

END OF

BEAM

40 CL.

END OF BEAM

6 LINES

660 MIN.
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STANDARD SHEET M4742BULB TEE "D" BEAM - 32‘000 mm SPAN

BTD32M BEAM DETAILS

A

A

225225

SYMMETRICAL ABOUT |

c1

b1, b2, c1, d1

8 @ 375 = 30006 @ 300 = 18002‘@‘170

=‘340

BTD32M

32‘000 | TO | OF BEARINGS

32‘400 END TO END OF BEAM

b1

b2

d1

10

6e1

17 @ 450 = 7650; b1, b2, c1, d1

3200HOLD DOWN

POINT

16 @ 450 = 7200; c1

660 MIN.
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10 @ 225 = 2250
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4 @ 155

= 620

4‘@‘90

=‘360
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DESIGN TEAM 

50.850.8

50.8

b1

d1

c1

SECTION A-A

SECTION B-B SECTION C-C

a1
c1

d1 d1
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b

þÿ�A�R�E�A� �=� �4�8

y  = 626 mm

þÿ�”� �=� �1�1�8�‘�9�8�4

a2

LOCATION OF FOUR

STRANDS IF USED

IN LIEU OF a1 BARS

LOCATION OF FOUR

STRANDS IF USED

IN LIEU OF a1 BARS

 TOP FLANGE LONGITUDINAL BAR LAYOUT

660 MIN.

a1a2a1

40 CL.

END OF

BEAM

40 CL.

END OF BEAM

6 LINES

660 MIN.
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STANDARD SHEET M4743BULB TEE "D" BEAM - 33‘550 mm SPAN

BTD33M BEAM DETAILS

C

B

C B

A

A

225225

SYMMETRICAL ABOUT |

c1

b1, b2, c1, d1

6 @ 300 = 18002‘@‘225

=‘450

6‘@‘70

=‘420

40

c1

200

d1, e1

| BEARING

BTD33M

33‘550 | TO | OF BEARINGS

33‘950 END TO END OF BEAM

h1

2-b4

2-b3

b1

b2

d1
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8e1

17 @ 450 = 7650; b1, b2, c1, d1

3355HOLD DOWN

POINT

16 @ 450 = 7200; c1

660 MIN.
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10 @ 375 = 37509 @ 225 = 20253@80
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DESIGN TEAM 

50.850.8

50.8

b1

d1

c1

SECTION A-A

SECTION B-B SECTION C-C
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c1

d1 d1

25 CL.

MIN.

25 CL.

MIN.

h1

e1 e1

2
 @

 1
5
0

h
1

 B
A

R
S

3
5
0

b4

c1

a1

h1

33 CL.

33 CL.

5
0
.8

TYP.  50 TYP.  50

~~ EPOXY COATED BARS

~~‘b2

~~‘b3

1
2
5

1
2
5

BEAM SECTION

PROPERTIES

BTD BEAM CROSS

SECTION

4
2

9
0
2

1
4

0
1

9
0

9
8

864

350 350

299164299

117

1
5
8 4
6

7
1

2
7
5

762

1
1

8
2

0
2

1
3

7
2

R=203

R
=203

R
=51

19 FILLET

179

152

b

þÿ�A�R�E�A� �=� �4�8

y  = 626 mm

þÿ�”� �=� �1�1�8�‘�9�8�4

a2

LOCATION OF FOUR

STRANDS IF USED

IN LIEU OF a1 BARS

LOCATION OF FOUR

STRANDS IF USED

IN LIEU OF a1 BARS

 TOP FLANGE LONGITUDINAL BAR LAYOUT

660 MIN.

a1a2a1

40 CL.

END OF

BEAM

40 CL.

END OF BEAM

6 LINES

660 MIN.

|



AND a2 BARS AND a2 BARS

H
M

B
T

4
7
4
4
.S

0
1
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S
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S
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D
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5
-
0
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STANDARD SHEET M4744BULB TEE "D" BEAM - 35‘050 mm SPAN

BTD35M BEAM DETAILS

A

A

225225

SYMMETRICAL ABOUT |

c1

b1, b2, c1, d1

7 @ 300 = 2100

BTD35M

35‘050 | TO | OF BEARINGS

35‘450 END TO END OF BEAM

d1

12

12e1

17 @ 450 = 7650; b1, b2, c1, d1

3505HOLD DOWN

POINT

16 @ 450 = 7200; c1

660 MIN.

2

12

a2

10 @ 375 = 3750

660 MIN.

12 @ 225 = 2700

C

B

C B

6‘@‘70

=‘420

40

c1

200

d1, e1

| BEARING

h1

2-b4

2-b3

b1

b2

3@80

=240

4‘@‘150‘=‘600

a1

225

2
 @

 5
0
.8

DIMENSIONS AT

END OF BEAM

~

13 @ 50.8 = 660.4

S
T

R
A

IG
H

T

S
T

R
A

N
D

S

2‘@‘50.8

50.8

2‘@‘50.8

~
1
0
1
.6

~
2‘

@

5
0

.8
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E
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L
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T
E

D

S
T
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A

N
D

S
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E
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L
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DESIGN TEAM 

50.850.8

50.8

b1

d1

c1

SECTION A-A

SECTION B-B SECTION C-C

a1
c1

d1 d1

25 CL.

MIN.

25 CL.

MIN.

h1

e1 e1

2
 @

 1
5
0

h
1

 B
A

R
S

3
5
0

b4

c1

a1

h1

33 CL.

33 CL.

5
0
.8

TYP.  50 TYP.  50

~~ EPOXY COATED BARS

~~‘b2

~~‘b3

1
2
5

1
2
5

BEAM SECTION

PROPERTIES

BTD BEAM CROSS

SECTION

4
2

9
0
2

1
4

0
1

9
0

9
8

864

350 350

299164299

117

1
5
8 4
6

7
1

2
7
5

762

1
1

8
2

0
2

1
3

7
2

R=203

R
=203

R
=51

19 FILLET

179

152

b

þÿ�A�R�E�A� �=� �4�8

y  = 626 mm

þÿ�”� �=� �1�1�8�‘�9�8�4

a2

LOCATION OF FOUR

STRANDS IF USED

IN LIEU OF a1 BARS

LOCATION OF FOUR

STRANDS IF USED

IN LIEU OF a1 BARS

|

 TOP FLANGE LONGITUDINAL BAR LAYOUT

40 CL.

END OF

BEAM

40 CL.

END OF BEAM

6 LINES

660

MIN.

660

MIN.

660

MIN.

a2 a2a1 a1



AND a2 BARS AND a2 BARS
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STANDARD SHEET M4745BULB TEE "D" BEAM - 36‘600 mm SPAN

BTD36M BEAM DETAILS

C

B

C B

A

A

225225

SYMMETRICAL ABOUT |

c1

b1, b2, c1, d1

8 @ 300 = 24006‘@‘70

=‘420

40

c1

200

d1, e1

| BEARING

BTD36M

36‘600 | TO | OF BEARINGS

37‘000 END TO END OF BEAM

h1

2-b4

2-b3

b1

b2

d1

12

2e1

17 @ 450 = 7650; b1, b2, c1, d1

3660HOLD DOWN

POINT

16 @ 450 = 7200; c1

660 MIN.

2

a2

10 @ 375 = 3750

660 MIN.

14 @ 225 = 31503@80

=240

4‘@‘160‘=‘640 210

12

12

a1

3
 @

 5
0
.8

DIMENSIONS AT

END OF BEAM

~

13 @ 50.8 = 660.4

S
T

R
A
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T

S
T
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D

S

3‘@‘50.8
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3‘@‘50.8

~
1
0
1
.6

~
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DESIGN TEAM 

50.850.8

50.8

b1

d1

c1

SECTION A-A

SECTION B-B SECTION C-C

a1
c1

d1 d1

25 CL.

MIN.

25 CL.

MIN.

h1

e1 e1

2
 @

 1
5
0

h
1

 B
A

R
S

3
5
0

b4

c1

a1

h1

33 CL.

33 CL.

5
0
.8

TYP.  50 TYP.  50

~~ EPOXY COATED BARS

~~‘b2

~~‘b3

1
2
5

1
2
5

BEAM SECTION

PROPERTIES

BTD BEAM CROSS

SECTION

4
2

9
0
2

1
4

0
1

9
0

9
8

864

350 350

299164299
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R
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R
=51
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b

þÿ�A�R�E�A� �=� �4�8

y  = 626 mm

þÿ�”� �=� �1�1�8�‘�9�8�4

a2

LOCATION OF FOUR

STRANDS IF USED

IN LIEU OF a1 BARS

LOCATION OF FOUR

STRANDS IF USED

IN LIEU OF a1 BARS

|

 TOP FLANGE LONGITUDINAL BAR LAYOUT

40 CL.

END OF

BEAM

40 CL.

END OF BEAM

6 LINES

660

MIN.

660

MIN.

660

MIN.

a2 a2a1 a1



AND a2 BARS AND a2 BARS
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STANDARD SHEET M4746BULB TEE "D" BEAM - 38‘100 mm SPAN

BTD38M BEAM DETAILS

C

B

C B

A

A

225225

SYMMETRICAL ABOUT |

c1

b1, b2, c1, d1

8 @ 300 = 24002‘@‘195

=‘390

2‘@‘150

=‘300

5‘@‘80

=‘400

6‘@‘70

=‘420

40

c1

200

d1, e1

| BEARING

BTD38M

38‘100 | TO | OF BEARINGS

38‘500 END TO END OF BEAM

h1

2-b4

2-b3

b1

b2

d1

12

6e1

20 @ 450 = 9000; b1, b2, c1, d1

3810HOLD DOWN

POINT

19 @ 450 = 8550; c1

660 MIN.

2

a2

660 MIN.

18 @ 225 = 4050 6 @ 375 = 2250

12

12

a1

5
‘
@

‘
5
0
.8

DIMENSIONS AT

END OF BEAM

~

13 @ 50.8 = 660.4

S
T
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DESIGN TEAM 

50.850.8

50.8

b1

d1

c1

SECTION A-A

SECTION B-B SECTION C-C

a1
c1

d1 d1

25 CL.

MIN.

25 CL.

MIN.

h1

e1 e1

2
 @

 1
5
0

h
1

 B
A

R
S

3
5
0

b4

c1

a1

h1

33 CL.

33 CL.

5
0
.8

TYP.  50 TYP.  50

~~ EPOXY COATED BARS

~~‘b2

~~‘b3

1
2
5

1
2
5

BEAM SECTION

PROPERTIES

BTD BEAM CROSS

SECTION

4
2

9
0
2

1
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0
1

9
0

9
8
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350 350

299164299
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R
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R
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b

þÿ�A�R�E�A� �=� �4�8

y  = 626 mm

þÿ�”� �=� �1�1�8�‘�9�8�4

a2

LOCATION OF FOUR

STRANDS IF USED

IN LIEU OF a1 BARS

LOCATION OF FOUR

STRANDS IF USED

IN LIEU OF a1 BARS

|

 TOP FLANGE LONGITUDINAL BAR LAYOUT

40 CL.

END OF

BEAM

40 CL.

END OF BEAM

6 LINES

660

MIN.

660

MIN.

660

MIN.

a2 a2a1 a1



AND a2 BARS AND a2 BARS
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STANDARD SHEET M4747BULB TEE "D" BEAM - 39‘600 mm SPAN

BTD39M BEAM DETAILS

A

A

225225

SYMMETRICAL ABOUT |

c1

b1, b2, c1, d1

9 @ 300 = 2700

BTD39M

39‘600 | TO | OF BEARINGS

40‘000 END TO END OF BEAM

12

6

21 @ 450 = 9450; b1, b2, c1, d1

3960HOLD DOWN

POINT

20 @ 450 = 9000; c1

660 MIN.

2

a2

660 MIN.

18 @ 225 = 4050 6 @ 375 = 2250

12

12

C

B

C B

2‘@‘195

=‘390

2‘@‘150

=‘300

5‘@‘80

=‘400

6‘@‘70

=‘420

40

c1

200

d1, e1

| BEARING

h1

2-b4

2-b3

b1

b2

d1

e1

a1

6‘
@

‘5
0.

8

DIMENSIONS AT

END OF BEAM

~

13 @ 50.8 = 660.4

S
T

R
A

IG
H

T
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DESIGN TEAM 

50.850.8

50.8

b1

d1

c1

SECTION A-A

SECTION B-B SECTION C-C

a1
c1

d1 d1

25 CL.

MIN.

25 CL.

MIN.

h1

e1 e1

2
 @

 1
5
0

h
1

 B
A

R
S

3
5
0

b4

c1

a1

h1

33 CL.

33 CL.

5
0
.8

TYP.  50 TYP.  50

~~ EPOXY COATED BARS

~~‘b2

~~‘b3

1
2
5

1
2
5

BEAM SECTION

PROPERTIES

BTD BEAM CROSS

SECTION

4
2

9
0
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0
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9
0
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b

þÿ�A�R�E�A� �=� �4�8

y  = 626 mm

þÿ�”� �=� �1�1�8�‘�9�8�4

a2

LOCATION OF FOUR

STRANDS IF USED

IN LIEU OF a1 BARS

LOCATION OF FOUR

STRANDS IF USED

IN LIEU OF a1 BARS

|

 TOP FLANGE LONGITUDINAL BAR LAYOUT

40 CL.

END OF

BEAM

40 CL.

END OF BEAM

6 LINES

660

MIN.

660

MIN.

660

MIN.

a2 a2a1 a1
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STANDARD SHEET M4748BULB TEE "D" BEAM - 41‘150 mm SPAN ( 1 OF 2 )

749

DESIGN STRESSES FOR THE FOLLOWING MATERIALS ARE TO BE

   REINFORCING STEEL IN ACCORDANCE WITH SECTION 5, GRADE 400.

   PRESTRESSING STEEL IN ACCORDANCE WITH SECTION 5, GRADE 270.

DESIGN STRESSES:

     DEPARTMENT OF TRANSPORTATION, CURRENT SERIES, WITH

     CURRENT APPLICABLE SPECIAL PROVISIONS AND SUPPLE-

     MENTAL SPECIFICATIONS.

SPECIFICATIONS:
(TYP.) 

 
 
 

COIL TIE DETAIL

NUMBER AND EXACT LOCATION OF COIL

TIES TO BE AS DETAILED ON SPECIFIC

BRIDGE DESIGN.

þÿ�1�9� �m�m�‰� �

(MIN. 40 kN PULL

OUT CAPACITY)

     SPECIFICATIONS FOR HIGHWAY BRIDGES, SERIES OF 1998.

     IN ACCORDANCE WITH AASHTO LRFD BRIDGE DESIGN

   CONCRETE IN ACCORDANCE WITH SECTION 5.

BEAM

NO. LENGTH

BTD41M

12

6

24

135

26

36

12

BAR SIZE SHAPE

a1

a2

b1

b2

c1

d1

e1

h1

16

16

16

16

19

19

13

13

13

13

1750

1550

780

12‘190

1930

950

2420

BENT BAR DETAILS

NOTE: ALL BAR DIMENSIONS ARE OUT TO OUT 298

325

(ALTERNATE)

298

305

325

1
4
5
0

1
2
5
0

7
5

D=67

1
2
5
0

D=67

D = PIN DIAMETER FOR BENDING

   ‘(UNLESS OTHERWISE SHOWN)

   #13 BAR D= 50

   #16 BAR D= 65

   #19 BAR D= 115

1
2
5

700

1195

104

700

1
4

0

1
3

0

1
5

0

505

1
4

0

1
3

0

1
5

0

150

150

150

8
1

0

e1

h1

d1

d1
b4b1

~~ b2 AND b3 BARS TO BE EPOXY COATED

* b3 AND b4 BARS TO BE USED IN PAIRS

~~‘b2

~~‘b3

98
98

9540

111

111

179

1650 

2830 

6.4 6.4

151.2
CONSTRUCTION:  STANDARD SPECIFICATIONS OF THE IOWA

DESIGN: AASHTO LRFD, SERIES OF 1998, WITH MINOR MODIFICATIONS.

150 150

REINFORCING

BAR LIST

~~

~~

*

* b3

b4

7
5

"D"

510

1
2
9

0

150

R
A

D
IU

S

1.25

10

460

1
2
5

TYPICAL AT EACH END OF BEAM

LIFTING LOOP DETAIL

STRAND PROJECTION AT BEAM ENDS WHEN

EMBEDDED IN CONCRETE END DIAPHRAGMS

175

LIFTING LOOPS SHALL

BE PLACED ON

CENTERLINE OF BEAM

50.8 50.8

LIFTING LOOPS

EACH END

# OF STRANDS

PER LOOP
D

BEAM

OVERHANG

TYPICAL AT

BOTH BEAM ENDS

BTD41M 2 4

LIFTING LOOP AND OVERHANG TABLE

101.6 101.6

2820 4870

4 - 12.7 mm NOMINAL DIA.

GRADE 270 STRANDS THREADED

THROUGH EACH PIPE SLEEVE

BENT AS SHOWN AFTER THREADING.

ALTERNATE LIFTING DEVICES MAY

BE SUBMITTED FOR APPROVAL

(SEE LIFTING LOOP TABLE FOR

LOCATION).

3 @ 152.4

31.8 mm DIA. STANDARD

STEEL PIPE

LIFTING LOOPS SHALL CARRY LOADS EQUALLY.

BEAM

THE TOP AND BOTTOM ROWS OF THE

DEFLECTED STRANDS ARE TO BE

CUT WITH 460 mm PROJECTIONS WHICH

ARE TO BE SHOP BENT AS SHOWN.

THE REMAINING TOP DEFLECTED

STRANDS ARE TO BE CUT WITH 175 mm

PROJECTIONS.

SIX BOTTOM STRANDS ARE TO BE CUT

WITH 460 mm PROJECTIONS WHICH ARE

TO BE SHOP BENT AS SHOWN.  THE

REMAINING BOTTOM STRANDS ARE TO

BE CUT OFF REASONABLY FLUSH WITH

THE CONCRETE.

MOVED TOWARD ENDS OF BEAM A DISTANCE OF 0.05 L MAXIMUM

AT PRODUCER’S OPTION.

EMBEDDED IN THE ABUTMENT AND PIER DIAPHRAGMS SHALL BE

IN LENGTH BY .0005L TO COMPENSATE FOR ELASTIC SHORTENING,

CREEP AND SHRINKAGE.

HOLES MUST BE CAST IN THE WEB TO ACCOMMODATE THE STEEL

DIAPHRAGM ATTACHMENTS AS DETAILED ON THE STEEL DIAPHRAGM

DETAIL SHEET.

BE SET IN FORMS WHEN BEAM IS CAST AND FORMED OUT BELOW

TO EXCLUDE CONCRETE AS DETAILED ON THE BEARING SHEET.

OF BEAM AT STUB ABUTMENTS SHALL BE CUT OFF REASONABLY

IN THE TOP FLANGE.

OTHERWISE NOTED OR SHOWN.

PER SQUARE METER OF ROADWAY FOR FUTURE WEARING SURFACE.

IF SOLE PLATE IS REQUIRED FOR BEARING, SOLE PLATE IS TO

FOUR 15.2 mm DIAMETER STRANDS STRESSED TO NOT MORE

BEARINGS SHALL BE AS DETAILED ON OTHER DESIGN SHEETS.

THE PORTIONS OF THE PRESTRESSED BEAM THAT ARE TO BE

BEAM TO BE USED IN BRIDGES MADE CONTINUOUS BY

THE CONTRACTOR SHALL ASSURE THE LATERAL STABILITY OF

ALL DIMENSIONS ARE IN MILLIMETERS (mm)  UNLESS

THAN 20 kN EACH MAY BE USED IN LIEU OF BARS a1 AND a2

PROVIDING TEMPORARY BRACING AS NEEDED.

INDICATED IN ABOVE TABLE WITH AN ALLOWANCE OF 960 N

SUITABLE BOND BETWEEN THE BEAM AND THE DIAPHRAGM IN

BY SANDBLASTING OR OTHER APPROVED METHODS TO PROVIDE

ROUGHENED FOR A DISTANCE OF 250 mm FROM THE BEAM END

TIME IS APPROVED BY THE BRIDGE ENGINEER.

OLD BEFORE THE FLOOR IS PLACED UNLESS A SHORTER CURING

THE POURED IN PLACE FLOOR, ARE TO BE AT LEAST 28 DAYS

BEAM NOTES:

MINIMUM CONCRETE f’c (AT 28 DAYS) AND MINIMUM f’ci  AT

ALL PRESTRESSING STRANDS EXCEPT LIFTING LOOP STRANDS

SHALL BE 15.2 mm NOMINAL DIAMETER (NOMINAL STEEL AREA =

þÿ�1�4�0�.�0�‘�m�m�¢�)� �A�N�D� �C�O�N�F�O�R�M� �T

RELAXATION STRANDS.  MINIMUM STRAND BREAKING STRENGTH

SHALL BE 260.6 kN.

BTD41M 41‘150 41‘550 15.2 20.155.2 62.0 179 48‘170250090 23 1837
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N
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STRAND
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RELEASE

AFTER

LOSSES

IMMEDIATE

(ELASTIC) ~ I

TIME

(PLASTIC) ~ T

BTD

BEAM
f’c

(MPa)

CONCRETE

STRENGTH

42 14
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m
)

f’ci
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D

STEEL

DIAPHRAGM

STEEL

DIAPHRAGM STEEL DIAPHRAGM

HL-93 LOADING

PERMISSIBLE
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WEIGHT OF SLAB AND DIAPHRAGMS FOR DETAILING PURPOSE:

WEIGHT OF SLAB AND SHRINKAGE OF SLAB.

2  DEFLECTIONS DUE TO THE COMBINED EFFECT OF CREEP DUE TO

DTOTAL BEAM DEFLECTIONS AT | OF SPAN, ~  , DUE TO

D I T(A)  ~ =~ +~  FOR SIMPLE SPAN.

D I Tþÿ�(�B�)� � �~� �=�~� �+���~� � �F�O�R� �E�N�D� �S�

D I Tþÿ�(�C�)� � �~� �=�~� �+���~� � �F�O�R� �I�N�T�E�R�I�O�R

12.58 kN/m FOR 2500 mm BEAM SPACING

4  REQUIRES 27.5 MPa COMPRESSIVE STRENGTH FOR CAST-IN-PLACE

SLAB CONCRETE.

10‘605 165 102

1   DEFLECTIONS AT MID-SPAN DUE TO WEIGHT OF SLAB AND

þÿ�1�8�6�0� �M�P�a� �A�N�D� �

3  TOTAL INITIAL PRESTRESS IS BASED ON 72.6% f’s, f’s. =

AND HAUNCH (40‘mm) WEIGHT OF:

DIAPHRAGM.  THE DEFLECTIONS SHOWN ARE FOR A SLAB (200 mm)

FOR TRANSPORTING, THE ALLOWABLE OVERHANG IS SHOWN IN

THE "LIFTING LOOP AND OVERHANG TABLE" 

   WHEN EXPANSION JOINTS ARE USED, CONCRETE SEALER SHALL

BE APPLIED TO THE PRESTRESSED BEAM END SECTIONS.  THE

SEALING SHALL BE IN ACCORDANCE WITH MATERIALS I.M.‘570

AND 491.12.

BTD41M BEAM DATA

ACCORDANCE WITH ARTICLE 2403.14 OF THE SPECIFICATIONS.

HOLD DOWN POINTS FOR DEFLECTED STRANDS MAY BE

þÿ�T�H�R�E�E� �S�T�E�E�L� �D�I�A�P�H�R�A�G�M�S� �(�2�.�

FOR DIFFERENT SLAB AND DIAPHRAGM WEIGHTS, DEFLECTIONS

WILL BE DIRECTLY PROPORTIONAL.

THIS BEAM IS DESIGNED FOR AASHTO LIVE LOADS AS

UNLESS OTHERWISE NOTED THE BEAM IS TO BE INCREASED

THE BEAM DURING HANDLING, TRANSPORTING AND ERECTION BY

IF STUB ABUTMENTS ARE USED, ALL STRANDS AT THE END

RELEASE ARE LOCATED IN THE BTD41M BEAM DATA TABLE ABOVE.

TOPS OF BEAMS ARE TO BE STRUCK OFF LEVEL AND

INTENTIONALLY ROUGHENED TRANSVERSELY TO A FULL

IF THE PRECAST PANEL OPTION IS ALLOWED AND USED FOR

BRIDGE DECK FORMATION, THE BEAM STIRRUPS WILL NEED TO BE

EXTENDED AND TOP FLANGE BEAM FINISH SHALL BE MODIFIED AS

PER DETAILS ON THE PRECAST DECK PANEL SHEET.

FINISH SHALL BE PROVIDED ON THE TOP EDGE ON ONE SIDE

ONLY OF THE BEAM.

FLUSH WITH THE CONCRETE.

AMPLITUDE OF APPROXIMATELY 6‘mm EXCEPT A 50‘mm WIDE

BTD41M BEAM DETAILS
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STANDARD SHEET M4748BULB TEE "D" BEAM - 41‘150 mm SPAN ( 2 OF 2 )

BTD41M BEAM DETAILS
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SYMMETRICAL ABOUT |

c1

b1, b2, c1, d1

2‘@‘170

=‘340

4‘@‘150

=‘600

5‘@‘80

=‘400

6‘@‘70

=‘420

40

c3

200

d1, e1

| BEARING

BTD41M

41‘150 | TO | OF BEARINGS

41‘550 END TO END OF BEAM

h1

2-b4

2-b3

b1

b2

d1

12

6e1

22 @ 450 = 9900; b1, b2, c1, d1

4115HOLD DOWN

POINT

21 @ 450 = 9450; c1

660 MIN.
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a2

660 MIN.
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152

b

þÿ�A�R�E�A� �=� �4�8

y  = 626 mm

þÿ�”� �=� �1�1�8�‘�9�8�4

a2

LOCATION OF FOUR

STRANDS IF USED

IN LIEU OF a1 BARS

LOCATION OF FOUR

STRANDS IF USED

IN LIEU OF a1 BARS

|

 TOP FLANGE LONGITUDINAL BAR LAYOUT

40 CL.

END OF

BEAM

40 CL.

END OF BEAM

6 LINES

660

MIN.

660

MIN.

660

MIN.

a2 a2a1 a1
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