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MICHIGAN DEPARTMENT OF TRANSPORTATION
BRIDGE DESIGN GUIDES

Engineering Manual Preamble

This manual provides guidance to administrative, engineering, and technical staff.
Engineering practice requires that professionals use a combination of technical skills and
judgment in decision making. Engineering judgment is necessary to allow decisions to
account for unique site-specific conditions and considerations to provide high quality
products, within budget, and to protect the public health, safety, and welfare. This manual
provides the general operational guidelines; however, it is understood that adaptation,
adjustments, and deviations are sometimes necessary. Innovation is a key foundational
element to advance the state of engineering practice and develop more effective and
efficient engineering solutions and materials. As such, it is essential that our engineering
manuals provide a vehicle to promote, pilot, or implement technologies or practices that
provide efficiencies and quality products, while maintaining the safety, health, and welfare
of the public. It is expected when making significant or impactful deviations from the
technical information from these guidance materials, that reasonable consultations with
experts, technical committees, and/or policy setting bodies occur prior to actions within
the timeframes allowed. It is also expected that these consultations will eliminate any
potential conflicts of interest, perceived or otherwise. MDOT Leadership is committed to
a culture of innovation to optimize engineering solutions.

The National Society of Professional Engineers Code of Ethics for Engineering is founded
on six fundamental canons. Those canons are provided below.

Engineers, in the fulfillment of their professional duties, shall:

1. Hold paramount the safety, health, and welfare of the public.

Perform Services only in areas of their competence.

Issue public statement only in an objective and truthful manner.

Act for each employer or client as faithful agents or trustees.

Avoid deceptive acts.

Conduct themselves honorably, reasonably, ethically and lawfully so as to
enhance the honor, reputation, and usefulness of the profession.
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1. MISCELLANEOUS STANDARDS







PREFACE TO
MICHIGAN DEPARTMENT OF TRANSPORTATION

BRIDGE DESIGN GUIDES

These Guides have been developed to serve as an aid for designing and detailing
bridges in Michigan. The intent is to provide consistency in office practice and
interpretation of current Specifications.

It is recognized that the details within these Guides are ever evolving, not applicable to
all situations and that judgment must be used at times.

The Guides contained herein are to be used for reference only. When using details on
plans, designers and detailers shall confirm that design calculations/assumptions,
dimensions and notes are appropriate for job specific situations. It is the responsibility
of the designer and/or detailer to ensure that all details and notes are the most current

and comply with the appropriate specifications (AASHTO, AREMA, AWS, ASTM,
MDOT, etc.).

1.00.00
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DRAWN BY: VZ MICHIGAN DEPARTMENT OF TRANSPORTATION-BUREAU OF HIGHWAYS ISSUED: 11/27/01
CHECKED BY: VZ DECIMAL PARTS OF A FOOT AND INCH SUPERSEDES: CAVEMEN
APPROVED BY: %&£

DECIMAL PARTS OF AFOOT _ Decimals
3 : ( ‘ | ofanInch

s ‘,‘

00104 |0.0938 [0.17710.2604 [0.3438 | 0.4271 |0.5104 | 0.5037 {0 6771 | 0.7604 | 0.

0.013010.0964 1 0.1797 1 0.2630 |

| PREPARED BY DESIGN DIV.[ 1.11.01




DRAWN BY: BLT

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT

CHECKED BY: VZ

FACTORS FOR BRIDGE ESTIMATES

[SSUED: 12/16/19
SUPERSEDES:08/15/03

APPROVED BY: BMW
STEEL REINFORCEMENT WEIGHTS RATLING WEIGHTS
SUBSTRUCTURE UNIT LBS/CYD OF CONC. RAILING TYPE LBS/FT
CANTILEVER ABUTMENT 50 SOLID PARAPET RAILING * 357
COUNTERFORT ABUTMENT 100 BRIDGE BARRIER RAILING. TYPE 4 475
GRAVITY ABUTMENT 15 BRIDGE BARRIER RAILING. TYPE 5 392
CURTAIN WALL ABUTMENT 50 BRIDGE BARRIER RAILING, TYPE 6 601
COLUMN & GIRDER PIER (HWY.) 120 BRIDGE BARRIER RAILING ”
COLUMN & GIRDER PIER (R.R.) 160 AESTHETIC TYPE 6, DET 1
CRAVITY PIER E BRIDGE BARRIER RAILING -
AESTHETIC TYPE 6, DET 2
PILE CAP 70
BRIDGE BARRIER RAILING. TYPE 7 414
SUBSTRUCTURE UNIT LBS/CONC. UNIT | [ BR100E BARRIER RALL NG
449
STANDARD SLAB (ON STRINGERS) | SEE GRAPH BELOW | | AESTHETIC TYPE 7. DET 1
SIMPLE SPAN T-BEAM 250 CYD PRIDOE BARRIER HATL ING 428
AESTHETIC TYPE 7, DET 2
CONTINUOUS SLAB 260 CYD
BRIDGE RAILING, 1 TUBE 10
CONTINUOUS T-BEAM 350 CYD
BRIDGE RAILING, 2 TUBE
SIMPLE SPAN SLAB 170 CYD (TUBE & POST ONLY) ** 51
BURIED T-BEAM 200 CYD BRIDGE RAILING, 2 TUBE e
RIGID FRAME 175 CYD (WITH BRUSHBLOCK )
SOLID PARAPET RAILING 14/FT BRIDGE RAILING, 3 TUBE e
BARRIER RAILING, TYPE 4 25/FT WITH PICKETS (SIDEWALK)
BARRIER RAILING, TYPE 5 21/FT BRIDGE RAILING, 3 TUBE %% 270
WITH PICKETS (BRUSHBLOCK)
BRIDGE RAILING, 4 TUBE
(BICYCLE) x 269
BRIDGE RAILING, 4 TUBE
(PEDESTRIAN) 80
BRIDGE RAILING, 5 TUBE ** 70
BRIDGE RAILING,
AESTHETIC PARAPET TUBE 520
% INCLUDES WEIGHT OF BRIDGE RAILING, 1-TUBE.
10
_ / %% VARIES BASED UPON VERTICAL POST SPACING.
&
= 9
[&5]
[a'sy
o
L —
=Z L
— o 8
[N
[a = ¥p)
[an]
L
[an}
'_ 7
T
O
L
6
4+

5/ 6/ 7/

8’ 9’ 10’

e ll
ST,

SEE DESIGN GUIDE 6.41.01

PREPARED BY
DESIGN DIVISION

1.21.01




3. WATERWAY & DRAINAGE







DRAWN BY:
CHECKED BY:

BLT

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAY DEVELOPMENT

[SSUED: 02/14/11

V7

DRAINAGE DETAILS FOR

SUPERSEDES:08/15/03

APPROVED BY 72 F ABUTMENTS IN CUT
4" FOUNDATION UNDERDRAIN N STRUCTURE BACKFILL
STRUCTURE BACKFILL o SLOPE PROTECTION
FOUNDATLON
EXCAVATION
LIMITS
\_/
COMPACTED BACKFILL
OF SAME MATERTAL TR TR
EXCAVATED o COMPACTED BACKFILL
16 OF SAME MATERIAL
(TYP) EXCAVATED

X %

DETATL OF DRAINAGE AND BACKFILL AT ABUTMENTS

FOR STRUCTURES CONSTRUCTED IN IMPERVIOUS SOIL

DRAIN FOUNDATION UNDERDRAIN

FOUNDATION UNDERDRAIN

1% SLOPE ———=

FITTINGS

DETAIL FOR DRATINAGE

INTO A DITCH, ROADWAY UNDERDRAIN., DR A SEWER

CONCRETE RING

(SEE STANDARD PLAN R-80-SERIES)
SCREEN WITH HARDWARE CLOTH.
LOCATE ON OPPOSITE SIDE FROM
APPRODACHING TRAFFIC.

1"-0" PREFERRED
4" MIN.

INTO DITCH

BID ITEMS:

UNDERDRAIN, FDNy 4 INCH «vveievaneeeianenn FT
UNDERDRAIN OUTLET, 4 INCH vovveveneevianenn FT
UNDERDRAIN, GQUTLET ENDINGs 4 INCH ......... EA
DR MARKER POST vves i vnnnessnnesss EA

NOT REQUIRED WHEN CONNECTING TO A SEWER.
USE WHEN FOUNDATION UNDERDRAIN DOES NOT OUTLET

NOTES:

INTO A ROADWAY UNDERDRAIN OR A SEWER.

WHEN DRAINAGE WILL PERMIT. THE FOUNDATION UNDERDRAIN SHOULD BE PLACED AT THE BOTTOM OF

FODTING ELEVATION AND BACKFILLED WITH STRUCTURE

FOUNDATION UNDERDRAINS SHOULD BE PROVIDED FOR P
(SEE GUIDE 5.46.01).

BACKFILL (CIP).

[LE SUPPORTED ABUTMENTS ON FILLS

3.25.01

PREPARED BY
DESIGN DIVISION




DRAWN BY: BLT MICHIGAN DEPARTMENT OF TRANSPORTATION [SSUED: 02/14/11
BUREAU OF HIGHWAY DEVELOPMENT
CHECKED BY: VZ SUPERSEDES:08/15/03

APPROVED BYK&;Ff DRAINAGE DETAILS AT SIDE PIERS

SLOPE PAVING. CONCRETE

CONCRETE END HEADER
2"0 WEEP HOLE

4" FOUNDATION UNDERDRAIN

STRUCTURE BACKFILL SAND SUBBASE
COMPACTED BACKFILL
OF SAME MATERTAL

EXCAVATED

= COMPACTED BACKFILL
OF SAME MATERTAL

//%/AM’W@@% TR EXCAVATED
IMITS 1'-6"
(TYP)

FOUNDATION EXCAVATION L

DETAIL OF DRAINAGE AND BACKFILL AT SIDE PIERS
FOR STRUCTURES CONSTRUCTED IN IMPERVIOUS SOIL

BID ITEMS:

UNDERDRAIN, FDNs 4 INCH «.vvviviiiiianny FT
UNDERDRAIN OUTLET, 4 INCH «ovevvinnenvannn, FT
NOTES:

WHEN DRAINAGE WILL PERMIT. THE FOUNDATION UNDERDRAIN SHOULD BE PLACED AT THE BOTTOM OF
FODTING ELEVATION AND BACKFILLED WITH STRUCTURE BACKFILL (CIP).

DRAINAGE DETAILS SHOWN ARE NOT APPLIABLE TO PIERS IN SIDE SLOPES.

DRAIN FOUNDATION UNDERDRAIN INTO A ROADWAY UNDERDRAIN OR A SEWER.

PREPARED BY
DESIGN DIVISION 3025003
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DRAWN BY:  MJB MICHIGAN DEPARTMENT OF TRANSPORTATION ISSUED: 11/27/01
BUREAU OF HIGHWAY TECHNICAL SERVICES

CHECKED BY: VZ SUPERSEDES:04/15/35

APPROVED Bij&éff VERTICAL CURVE CALCULATIONS

U_
P.C. T
//»?*//’é44: HIGH PT. &
01 OF CURVE
L/2 L/2
L

L = LENGTH IN FEET d = OFFSET = | 2 - 4R p?

L/ L
G = ALGEBRAIC DIFFERENCE = g, - g, DI = SUBTANGENT TO HIGH

PT. OF CURVE
E = EXTERNAL = l%;
D = SUBTANGENT
EXAMPLE s
GIVEN: P.1. EL. = 100.000, L = 400 FT, g, = 0.03 & g, = -0.02
FIND G: G = g, - g, = 0.03 - (-0.02) = 0.05
FIND E: £ - OL - (0.05)400 FT) _ 5 & r1
8 5 :
FIND EL. @ X USING D = 100 FT
P.C. EL. = P.I. EL. - (L/5)g,) = 100.000 - [400:}[0 03] = 94.000
] a5 FT )
d - {L J | 160 = }[1090001 - 0.625 FT
FL. @ X = P.C. EL. + (D)g) - d = 94,000 + (100)(0.03) - 0.625 = 96.375
_La, (400 x0.03) _

FIND DI, DI = — - JUO03) - 240 FT

T0 FIND EL. ON CURVE e DI,

UTILIZE METHOD USED TO FIND EL. @ X.

PREPARED BY

DESIGN DIV, 4,11.01




DRAWN BY:

BLT

CHECKED BY: VZ
APPROVED BY: KCK

MICHIGAN DEPARTMENT OF TRANSPORTATION

BUREAU OF DEVELOPMENT

MEDIAN TREATMENT AT DUAL STRUCTURES

WITH SEPARATE ABUTMENTS

ISSUED:
SUPERSEDES: 12/16/19

04/22/24

TOP OF BERM —

4

BOTTOM OF
/ MEDIAN DITCH

JONE g
\O“ﬂ T
%
LONGITUDINAL APPROACH SECTION
em T | se]
52 3-6" | — v
I = — 52
-
i %% — 10NG6 10N6 — a”
z = —] e '
< ol I e I - <
2 o o 2
g g — ] 2z g
o w - — S w !
89
NEEERN : ./
5 5
- w
g -
. mnnnnnnt 21
S w
< o
3 LTI I I o
S - o~ [im|
E : - )
,777717 | | 77“7777
REF. LINE REF. LINE
CTTTITUIT T I I e e I I e e Iy i ompog oyl
N
3
PLAN
m ‘ ‘ '//TOPOFBERM ‘ ‘ | I f

ELEVATION

PREPARED BY
DESIGN DIVISION
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DRAWN BY: BLT
CHECKED BY: VZ
APPROVED BY: KCK

MICHIGAN DEPARTMENT OF TRANSPORTATION

BUREAU OF DEVELOPMENT

MEDIAN TREATMENT AT DUAL STRUCTURES

WITH CONTINUOUS ABUTMENTS

ISSUED: 04/22/24
SUPERSEDES: 01/27/20

5

TOP OF BERM —

2
A0S

\

LONGITUDINAL APPROACH SECTION

: . % =
= z0 = = =
2 | 35 5 8 g
E ww zZ 4 E
> Z 25 - T T = z >
< a 2 4 ['4 o <
= w o | i w =
[a) o ak g 9 o [a)
P w 3 =) ) w s
@ 2 sz [ e e 7 2 @
! [mm| [OXe) % 3_—) w (S
== = -
¢
I
= 1 2=
e ouw ﬁ
J L - EF
x5
<0
% ]
og
(1)
m O
3-6" /
REF. LINE / \ REF. LINE
N
P4
o)
PLAN
T T
[ [
T T
[ [
: :
[ [
L L
ELEVATION

PREPARED BY
DESIGN DIVISION

4.23.02
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DRAWN BY: BLT
CHECKED BY: VZ

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT

ISSUED: 12/26/23

CANTILEVER ABUTMENT REINFORCING

SUPERSEDES: 05/04/06

APPROVED BY: KCK

4

f v - 473" MIN. -
Bl 5 REFERENCE DETAIL A
= g LINE (SEE GUIDE 5.16.01A)
2
|z 2 TREMIE
<53 SEAL .
=] E:-l
FOOTING WITH TREMIE SEAL 2 é
**9" WHEN PILES NOT USED
S — EA06 BARS MIN.
l @ 16" MAX.
SPACING *
' . .S
Q
z
mT E°¢ ! | : 2
3 £
(2]
%
<
=
@
FOOTING ON PILES ®
%
<
o
<
(=]
b
L
®3)
EA06 BARS MIN. @
1-6" MAX. SPACING
)

; . .

1 . . .

of o

(1) - SEE GUIDE 7.14.02 SERIES FOR MINIMUM DEVELOPMENT LENGTHS
(2) - SEE GUIDE 7.14.03 FOR MINIMUM DIMENSIONS FOR STANDARD
HOOKS IN TENSION

EA06 BARS @ 1'-6" MAX. SPACING

(3) - IF LAPPING TENSION REINFORCEMENT EXTENDING OUT OF
THE FOOTING WITH ASMALLER BAR IN THE ABUTMENT WALL,
EXTEND THE TENSION REINFORCEMENT FROM THE FOOTING
BEYOND THE POINT AT WHICH IT IS NO LONGER REQUIRED TO
RESIST FLEXURE FOR A DISTANCE NOT LESS THAN WHAT IS
REQUIRED IN AASHTO LRFD 5.10.8.1.2a.

NOTES:

THE DETAILED REINFORCEMENT IN THE ABUTMENT IS THE MINIMUM. THE DESIGN OF THE ABUTMENT MAY
REQUIRE ADDITIONAL REINFORCEMENT OR INCREASING THE REINFORCEMENT AREA (DIAMETER) SHOWN
TO MEET THE REQUIREMENTS IN AASHTO LRFD FOR FLEXURAL REINFORCEMENT AND FOR RESISTING
SHRINKAGE AND TEMPERATURE STRESSES.

PREPARED BY
DESIGN DIVISION

5.16.01




ISSUED: 12/26/23

DRAWN BY:- _ BLT MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT
CHECKED BY: VZ CANTILEVER ABUTMENT REINFORCING

APPROVED BY: KCK

SUPERSEDES: 05/04/06

REFERENCE LINE ——— nAn

ABUTMENT THICKNESS

ADD 4 - ED06 BARS
@ 9" C-C UNDER
EACH BEARING

1%

EA06 BARS
UNDER BEARING

MINIMUM DEVELOPMENT LENGTH
(SEE GUIDE 7.14.02 SERIES)
1'-6" MAX

DETAILA

N\

EA06 BAR

a= MINIMUM DEVELOPMENT LENGTH
(SEE GUIDE 7.14.02 SERIES)
b= A-5%"

USE THESE DETAILS FOR STEEL BEAM BRIDGES ONLY WITH EITHER DEPENDENT OR INDEPENDENT BACKWALLS.

oesionomson | 9.16.01TA




DRAWN BY: _ BLT MICHIGAN DEPARTMENT OF TRANSPORTATION

BUREAU OF DEVELOPMENT

CHECKED BY: VZ
APPROVED BY: KCK

ISSUED: 04/22/24
SUPERSEDES: 11/27/01

RAILING

CLEARANCE LINE x

SIDEWALK

3.6"

P.l.
4'V.C.

%" BEVEL

* USE %" JOINT FILLER WITH DEPENDENT
BACKWALL. USE OPTIONAL CONSTRUCTION
JOINT WITH INDEPENDENT BACKWALL.

L OMIT MOLDING BEHIND WALL (TYP)

SLOPEWALL DETAILS
\
Q E
4
' AR
r — o
=~ w w
- o =
o w
5 z
S
N
e
Q
%
< "
o
4
(TYP)
o
@
o
‘%K_/
EQUAL SPACES
1'-6" MAX

FINISHED GROUND LINE AT
BACK FACE OF SLOPEWALL

L

PREPARED BY
DESIGN DIVISION

5.17.01




DRAWN BY:  MJB 'BUREAU OF HIGHVAY TECHNICAL SERVICES. 15SUED: 11727701
CHECKED BY: V£ SUPERSEDES:04/15/95
APPROVED BYzﬁﬁ%f: RETAINING WALL TREATMENTS

2l _OII

:“ITUBE RAILING

N
ExeREssuay

2t -Q®

SODDED GUTTER

INDEPENDENT WALLS IN SLOPES

*CONCRETE GUTTER | EXPRESSWAY

WHERE REQUIRED

SLOPING WALLS ADJACENT TO BRIDGE

*¥ON LONG WALL SECTIONS, CATCH BASINS
SHALL BE PLACED AT ENDS OF WALL TO
PICK UP THE WATER FROM THE GUTTER

BRIDGE RAILING
SOLID PARAPET TYPE

SERVICE ROAD

5
—
/

EXPRESSWAY

| —

=]

WALLS ADJACENT TO SERVICE ROADS

PREPARED BY

DESIGN DIV. h.1/7.03




DRAWN BY: BLT

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT

ISSUED: 04/22/24

CHECKED BY: VZ
APPROVED BY: KCK

COUNTY ROAD OVER TRUNKLINES

E3 JOINT —+] ; T
! |
GUARDRAIL N
ANCHORAGE REFERENCE | |
) LINE by e
= = | | |
ﬁ | i
l
| T
I
T, I —
® , 1" JOINT FILLER WITH
73" JOINT FILLER WITH POLYURETHANE OR POLYURETHANE
POLYURETHANE OR POLYURETHANE HYBRID JOINT SEALING COMPOUND
‘ ‘ ‘ ‘ ‘ HYBRID JOINT SEALING COMPOUND
]‘7 A
‘ ‘
I I
I I
1 - |
I I
I | CONSTRUCTION JOINT
| ! (OPTIONAL) =
] jy I E ) |
I I
‘ L
1"JOINTFILLERWITH WV ]
TOP OF CURB : POLYURETHANE OR POLYURETHANE Fes=========22
‘ HYBRID JOINT SEALING COMPOUND ——={| |
[
! |
! 7 | —
| , |
! |
! |
| ==
| | =
b——_ - - - - - - — - - — - - — - - — — : s %
AN g B
USE CURTAINWALL RETURN WHEN a5k
| CURTAINWALL ABUTMENT IS USED NEIND
| 2| E
=
15" JOINT FILLER
WITH POLYURETHANE OR

POLYURETHANE HYBRID

JOINT SEALING COMPOUND ELEVATION
N \
\}\(’/
NEX \
\ o ?P ‘5%% \
REF. '\ ° \
LINE—_%
APPROACH
GUTTER
\
) .
\
= f E I \ \\
H L g 5 \\ \ § 5
= % & \ | — § &
I <|< \ \ <<
I S| \ \ S| 0
I \ \
Il | |
= AL
_ L
DETAIL - SHOWING DETAIL - SHOWING
DEPENDENT BACKWALL INDEPENDENT BACKWALL
SECTION A-A WHEN 70° < @ < 110°, CARRY WHEN 70° < @ < 110° OMIT 3" BEVELS
* DIMENSIONS VARIABLE, JOINT STRAIGHT THROUGH BARRIER
DEPENDENT UPON
BARRIER TYPE AND
AESTHETIC TREATMENT

PREPARED BY
DESIGN DIVISION

5.17.05




DRAWN BY: BLT

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT

CHECKED BY: VZ
APPROVED BY: KCK

WINGWALL TREATMENT - TRUNKLINE OVER
TRUNKLINE, COUNTY ROAD OR RAILROAD

ISSUED: 04/22/24
SUPERSEDES: 12/16/19

|
GUARDRAIL i
ANCHORAGE 7

|
= =] T

REFERENCE LINE

I . I

3-6

>7 %" BEVEL

BRIDGE BARRIER

RAILING ﬁ

az]

PLAN VIEW

S N
= |
|
= |
| DOUBLE %" A MOLDING
I [
\ [
\ [
2 - = |
=
AN | |
©m ok | |
NI '<r8
El I /
2| E /
s /
/

ELEVATION

CONST. JT.

POUR AFTER ———
BARRIER IS
CONSTRUCTED

T~ 4T - - T T 7
| |
|
‘ I
pi | * OPTIONAL
P.1.4'V.C. : |
|
OPTIONAL ‘
|

N4

(TYP)
.
&

NOTES:

HI2 £ HI2 £
SECTION A-A

FOR ADDITIONAL SLOPE WALL DETAILS,

SEE GUIDE 5.17.01.

* USE WITH INDEPENDENT BACKWALL ONLY;
USE %" JOINT FILLER WITH DEPENDENT

BACKWALL.

PREPARED BY

DESIGN DIVISION

5.17.06




DRAWN BY: BLT
CHECKED BY: VZ
APPROVED BY: KCK

MICHIGAN DEPARTMENT OF TRANSPORTATION

BUREAU OF DEVELOPMENT

ISSUED: 04/22/24

WINGWALL TREATMENT

STREAM CROSSING

SUPERSEDES: 12/16/19

GUARDRAIL T
ANCHORAGE j |

ol

REFERENCE LINE

|

=

E,

\
[
[
[
[
[
= = — ‘
© © S— _ = _ = _ =, =
O® : : S
‘ |
X 1 |
| * %" JOINT |
| FILLER ‘
P.I.4'V.C. : : : ‘
[
[ [ [ |
OPTIONAL ‘ ‘ ‘ |
CONST.JT. / \ | | |
| | |
| | |
POUR AFTER e— | |
BARRIER IS ‘ ‘ !
CONSTRUCTED EQUAL SPACES |
@ 1-6"MAX. |
[ [ |
‘ |
‘ |
R ‘ |
‘ |
‘ |
‘ |
[
4" MIN. :
(TYP) ‘
[
[
@ Lo
- P
[ .
Aéal PLAN VIEW
BRIDGE BARRIER SECTION A-A
RAILING — -
R _ _
T
C - - -
NOTES:
=
DELETE RETURN WALL WHEN CURTAINWALL
— TYPE ABUTMENT IS USED.
FOR ADDITIONAL SLOPEWALL DETAILS,
SEE GUIDE 5.17.01.
s
z i | * USE WITH DEPENDENT BACKWALL ONLY; USE
T P ‘ OPTIONAL CONSTRUCTION JOINT WITH
B 3 \ \ INDEPENDENT BACKWALL.
rE [ [
= I
2| E | * USE A BERM ONLY WHEN LONGER TAIL SPANS
= | | ARE REQUIRED FOR STRUCTURAL OR AESTHETIC
i | | REASONS.
[ [
A \ A \
PREPARED BY 1 7 07
ELEVATION DESIGN DIVISION 5 . .




DRAWN BY: _ BLT MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT

ISSUED: 12/26/23

CHECKED BY: VZ CURTAINWALL ABUTMENT
APPROVED BY: KCK

SUPERSEDES: 11/27/01

2'-0" MIN.

DETAILA
(SEE GUIDE 5.18.01A)

4% 1%" BEVEL
BOTTOM OF
LOW BEAM
< [
+
o
EAO8 BARS o
EC06 BARS
SPACED @ 1-6"
g o -
: =
? 3 9| E
- wi | =
; ® %) 420
x ¥ oow
< ] < sor ° °
o Q P slijo PILE CUTOFF
o o (=] RN
) » < S|T<
4 w = < (
< S ‘,: z
g L =
. 5
Y <
o 5
%
EAO8 BARE.S. w 3"
<A I
& \
~ ;rt
\\ EF06 BARS
SPACED @ 1-6"

CAST-IN-PLACE CONCRETE OR
STEEL H-PILES, 8-0" MAX.
1-6" VARIES 1-6" SPACING, STAGGERED

4'-0" MIN.

* FOR PILE BATTER, SEE BRIDGE DESIGN MANUAL 7.03.09

FOR ADDITIONAL REINFORCING DETAILS, SEE GUIDES 6.20.01 AND 6.20.03.

DESIGN BIVISION 5.18.01




DRAWN BY:

BLT

CHECKED BY: VZ
APPROVED BY: KCK

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT

CURTAINWALL ABUTMENT REINFORCEMENT

ISSUED:
SUPERSEDES

12/26/23
: 11/27/01

A
A-4
1-3"
[ EA08 BARS
Y L
- TT
<
@ H
Ele I
0] 4
z|o u
N
=
2z|3 3 CENTER TWO ED06 BARS UNDER EACH BEARING
= - — ] -
zz (1-6" MAX. SPACING)
S5
Yo
ol EA06 BARS
ojw
o )
: : ECO06 BAR
I \\\
Ll 1\,
DETAILA
A
A-6
o
i EA06 BARS
]
3 5|
N I_D_l
T
s ! /S
/ H
_ 4 |- — — — — —] ‘ *_ QS I R —
— g g N (N
= -
sG. |8 i I o\
S52¢|55E I W\
= o Qlow " U
Zof|uy S B || SPACE ED06 BARS WITH EC06 BARS IN ABUTMENT.
=>-8s CENTER TWO ADDITIONAL ED06 BARS UNDER
a NS EACH BEARING (1'-6" MAX. SPACING)
I
I
lle
: : EC06 BAR
I
Ll A
DETAILA
(AT BOLSTER)
NOTE:

USE THESE DETAILS FOR STEEL BEAM BRIDGES WITH EITHER DEPENDENT OR INDEPENDENT BACKWALLS.

PREPARED BY
DESIGN DIVISION

5.18.01A




05/04/06

ISSUED
SUPERSEDES:08/15/03

MICHIGAN DEPARTMENT OF TRANSPORTATION

BUREAU OF HIGHWAY DEVELOPMENT

ABUTMENT JOINTS

BLT
VZ

DRAWN BY:

CHECKED BY:

'

o
a

APPROVED BY

("d"M° )
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|
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i

"NIW)

0.20.01

PREPARED BY
DESIGN SUPPORT AREA
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DRAWN BY:  BLT MICHIGAN DEPARTMENT OF TRANSPORTATION

BUREAU OF HIGHWAY DEVELOPMENT
CHECKED BY: VZ
APPROVED BY: DA WALL EXPANSION JOINT DRAIN

[SSUED:

06/25/172

SUPERSEDES:02/14/11

SEAL AS RECOMMENDED

BY THE MANUFACTURER

TOP OF PAVEMENT

OR TOP OF FILL"\\\

NN A A

- T-— [ —

S >
W | <
=

|

|

|

o GEOTEXTILE LINER EXTENDS
I : BEYOND CORE TD CREATE A

|

|

|

I

I

I

I

I

I 1

| H 2" BOND WITH THE WALL — |
AV A -

I

I

I

I

I

I

I

—— 1'-6" POLYMER CORE—— |

—

w1 — SEAL AS RECOMMENDED
=T F— | BY THE MANUFACTURER

‘ E
: I L — 4" FOUNDATION UNDERDRAIN I
I 1
L___TJ_____ N |
L y

WALL ELEVATION WALL SECTION

%1//f3q” MOLDING

NOTE TO DETAILER: 7

WALL DRAINS SHOULD BE USED AT EXPANSION JOINTS IN N
RETAINING WALLS AND FULL HETGHT ABUTMENTS BUT
SHOULD NOT BE PLACED ON STRUCTURES CROSSING WATERWAYS.

(

/3

1

NOTES:

GEOCOMPOSTTE DRAIN SHALL MEET THE REQUIREMENTS OF
STANDARD SPECIFICATION 910.05.

KEY APPROX.

THE TTEM "WALL DRAIN" INCLUDES FURNISHING AND
ATTACHING THE POLYMER CORE AND GEOTEXTILE LINER
AS DETAILED.

ECTION A-A

THE FOUNDATION UNDERDRAIN SHALL BE PAID FOR SEPARATELY
AS "UNDERDRAIN, FDN, 4 [NCH.”

, L 1,4" JOINT FILLER
Z>7////i;

— 1" JOINT

FILLER (TYP.
EXCEPT AS NOTED)

\\\\\\h44~//WALL DRAIN

PREPARED BY
DESIGN DIVISION

5.20.02




DRAWN BY:
CHECKED BY:

APPROVED BY: TGF

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAY DEVELOPMENT

PIER NOSING DETAIL

BLT
V7

[SSUED:
SUPERSEDES:11/27/01

11/26711

ER BAR

EA BARS (TYP.J*\\

5 (EPERﬂD
}K =
= o
Lud
a
0.866 "R”
2" =4175" MIN.
PIER NOSING DETAIL
PROPOSED ICE BREAKERS SHALL BE SET [N PLACE BEFORE POURING
CONCRETE. MAKE A SMOOTH TRANSITION FROM FACE DF ICE BREAKER

T0 FACE OF WALL. ICE BREAKER SHALL BE MADE OF ASTM APPROVED
STEEL AND HOT DIP GALVANIZED ACCORDING TO AASHTO M232.

17" THICK x 3" HIGH x 8" LONG
</kANCHOR BAR (TYP.)

4‘/ 1"

T

)

VARIES
SPACES @ 1'-6" (MAX.

| .
Sl ] e %<3?//ﬁk\\x</’@” 5
I N\\

I
I
I
l
> 117" STIFFENER P
i/)/ (TYP. |
I
I
I
I
I
I
I

DETAIL A

[CE BREAKER

TIFFENER B

TYP.

GROOVE WELD

7,4/\/_;7
N~ TYP. AT 217"% HOLE IN
| ANCHOR BAR /5,7 STIFFENER P
|
o
|
LL ool v g7 p 175" THICK x 3" HIGH x 8" LONG
| ANCHOR BAR (TYP.)
|
; DETAIL A
|
|
il TOP OF PROPOSED
[ PIER FOOTING
|
¢ PREPARED BY
ELEVATION DESTon DILS IO 5.21.01




DRAWN BY: BLT

MICHIGAN DEPARTMENT OF TRANSPORTATION

BUREAU OF DEVELOPMENT

[SSUED: 01/24/23

CHECKED BY: VZ

BASE WALL DETAILS FOR

SUPERSEDES:02/14/11

APPROVED BY: KCK PIER ADJACENT TO ROADWAY
PIER COLUMN
3'-0" (DESIRED MIN.)
2'-6" (ABSOLUTE MIN. )%
3 " " 3 "
EDO6 BARS @ 1'-6" T > 117" BEVEL (TYP)
TOP OF BASE WALL MAX. SPACING ———_
")
i P ] i
- L _
w5
- =
- EAO6 BARS Ty
= (MIN. ) J ~
- =l
© GROUND OR @ 2 = _
- SHOULDER QL5 X* =
ELEVATION = - @ =
33/4// é N %
— " ] | 60 = © *
® <T < =
y 0= =
f R ¢ ?
B EADB BARS (MIN.) o — o
- @ 1'-6" MAX. SPACING : — v
= V
= A
o Wl
y RE=
v A ] ] | v
// 3" x 8" KEY 7
EAO6 BARS (MIN.)
@ 1'-6" MAX. SPACING —
FAOG BARS (MIN.) @ 1'-6" MAX. SPACING

% THE WIDTH OF THE PIER COLUMN SHOULD BE 3'-0" MINIMUM WHENEVER PRACTICAL.

[INCREASE THE MINIMUM

HEIGHT OF THE BASE WALL ABOVE THE ADJACENT GROUND OR SHOULDER TO 5'-3" IF THE WIDTH OF THE PIER
COLUMN IS LESS THAN 3'-0".

WHEN STRUCK,

FUTURE OVERLAYS OF THE ROADWAY ADJACENT TOD THE PIER.

SECTION OF BASE WALL

NOTES:

EXTEND BASE WALL TO END OF FOOTING WHEN GUARDRATL ATTACHMENT

AND THE ADDITIONAL HEIGHT OF THE BASE WALL ENSURES THE COLUMN

COLUMNS WITH A WIDTH LESS THAN 3'-0" ARE MORE SUSCEPTIBLE TO FAILURE

IS PROTECTED AFTER

FOR ADDITIONAL REQUIREMENTS SEE BRIDGE MANUAL CHAPTER 7.

THE MINIMUM LENGTH OF THE BASE WALL MUST BE 10'-0".

REINFORCEMENT SHOWN

IS THE MINIMUM REINFORCEMENT.

[S ANT

[CIPATED.

INCREASE THE SIZE AND/OR SPACING OF

THE REINFORCEMENT WHEN THE DESICN DF THE BASE WALL DR FOOTING REQUIRES IT.

PREPARED BY
DESIGN DIVISION

5.22.01




DRAWN BY: BLT MICHIGAN DEPARTMENT OF TRANSPORTATION ISSUED: 02/26/24

BUREAU OF DEVELOPMENT

APPROVED BY: KCK

WHEN PIER STRUT WIDTH IS WITHIN
—— 6" OF CIRCULAR COLUMN DIAMETER,
PROVIDE 8" EMBED WITH PROVIDE 3" BEVEL WITH EC05

EA05 DOWELS (TYP) DOWELS AT FS FACE —

I
I
I
PROVIDE 8" EMBED |
WITH EC05 DOWELS AT |
I
I
I

CIRCULAR COLUMNS
6" (TYP) FS

g O
= 1%" BEVEL (TYP) 6" (TYP) L !
g SQUARE COLUMNS |
B3 NS
3" BEVEL (TYP) ‘
CIRCULAR COLUMNS ‘
|
= |
TRAFFIC SIDE |
- - - - - - - - - _
T\ EXISTING FOOTING
PIER STRUT PLAN
PIER STRUT * WHEN PIER STRUT WIDTH IS WITHIN
TYP BETWEEN PIER COLUMNS 6" OF CIRCULAR COLUMN DIAMETER,
PROVIDE 3" BEVEL WITH EC05
DOWELS AT FS FACE
", VERTICAL REINFORCEMENT WITH ",
ADHESIVE ANCHOR INTO FOOTING (TYP ES)
ARE IRCULAR
. S%lIJER FOR REQUIRED AREA OF REINFORCEMENT c FggR R
% % COLUMN SEE BRIDGE DESIGN GUIDE 5.22.02A COLUMN 5 g
= — || I
a n T il T 8 =
g} | | ] w o
0|2 o S - | %) % -y
BSo_ EE AT T, | = wu-~_tTEE
SIUZESS B il T M =P
Xz, £ & XIEZLz W=
on==2w 02
SlrowaZ PR D | | lonlug
SE¥agls - L 1= S odwoBws
slsodxn S T | s U =2g2p Q3
OEOUOD:J o;;wn.o<
oS ELwd | | -'OO'-“"’u_'Eg
elms525° = T =14 == R T
<pu=uw E8asuwb <
w%mglzg | | 2lSSp35% 23
IIDZ§_| S R R | - n:u-,u‘:;u.l_|<l<7:0
< ns5Z<»n = = 3= <o OE
nleBIEWT = I mjcI=0cakx
sz o W owi w >0
VIRIOSa | | vt T oo
12308k — — - E £ =E3"
w2 % ~ T =17 T wi E=o
woF O Ll e B g *
| | _
.|z .z
B E < ,>_;
— ADHESIVE ANCHOR IN FOOTING
FOR VERTICAL REINFORCEMENT
(TYPES)

6" (TYP)

EXTEND PIER STRUT TO
END OF FOOTING FOR
GUARDRAIL ANCHORAGE

PIER STRUT ELEVATION

DESIGN BIVISION 5.22.02




DRAWN BY: BLT MICHIGAN DEPARTMENT OF TRANSPORTATION ISSUED: 02/26/24
BUREAU OF DEVELOPMENT
APPROVED BY: KCK
WIDTH
PIER STRUT RETROFIT
REINFORCED CONCRETE DESIGN
HEIGHT | WIDTH | VERTICAL REINFORCEMENT | APPLIED TENSION LOAD s
(FT) (FT) (INFT) (KIP/FT) 2"CLEARCOVER | - EXISTING COLUMN
5.0 15 1.1 60 (TYP) | — %"BEVEL (TYP ES)
6.0 2.0 0.90 52
7.0 20 1.11 61 TRAFFIC SIDE o FS
8.0 25 0.94 54 % NS g
9.0 25 1.1 61 :21 PER STRUT ] §
10.0 3.0 0.95 56 e & e
- VERTICAL - ©}
1.0 3.0 1.05 61 % REINFORCEMENT ¢ EXISTING
12.0 3.0 118 67 z (SEETABLE) — r/ GRADE
o
0 JWP ALONG _———— UNDERDRAIN,
2 BOTTOM/STRUT Oor— FDN, 4 INCH
(TYPES) —— 7] EXISTING
FOOTING
| e
FOR EMBEDMENT DEPTH
SEE NOTES
PIER STRUT SECTION
NOTES:

NS DENOTES NEAR SIDE, FS DENOTES FAR SIDE, AND ES DENOTES EACH SIDE.

DETAILS INCLUDED IN THIS GUIDE MAY BE USED TO RETROFIT EXISTING BRIDGE PIERS THAT MEET ONE OF THE CONDITIONS OUTLINED IN BRIDGE DESIGN MANUAL

SECTION 12.08.08.

INFORMATION PROVIDED IN THE TABLE APPLIES WHEN THE LENGTH OF THE PIER STRUT IS LESS THAN THE CRITICAL WALL LENGTH OVER WHICH THE YIELD LINE
MECHANISM OCCURS (Lc). IF THE LENGTH OF THE PIER STRUT EXCEEDS Lc, DESIGN THE REINFORCEMENT IN ACCORDANCE WITH AASHTO LRFD SECTION A13.3.1.

FOR DEFINITIONS OF YIELD LINE MECHANISM AND Lc SEE AASHTO LRFD A13.3.1.

AT MEDIAN PIERS, PLACE VERTICAL REINFORCEMENT, SPECIFIED IN THE TABLE, IN BOTH FACES OF THE PIER STRUT. THE WIDTH OF THE STRUT AT MEDIAN PIERS
SHOULD MATCH THE WIDTH/DIAMETER OF THE EXISTING PIER COLUMNS.

VERTICAL ADHESIVE ANCHORS IN THE PIER FOOTING MUST BE DESIGNED FOR THE APPLIED TENSION (SEE TABLE) AND SHEAR LOADS USING THE DESIGN STRENGTH OF
THE CONCRETE IN THE PIER FOOTING AND ASSUMING A CRACKED SECTION. THE ADHESIVE SYSTEM AND MINIMUM EMBEDMENT DEPTH OF THE VERTICAL REINFORCING
ANCHORED INTO THE FOOTING IS REQUIRED TO MEET THE PROVISIONS OF BRIDGE DESIGN MANUAL SECTION 7.06.02.B.

PIER STRUTS WITH HEIGHTS AND WIDTHS OTHER THAN THOSE LISTED IN THE PIER STRUT RETROFIT REINFORCED CONCRETE DESIGN TABLE SHALL BE DESIGNED IN

ACCORDANCE WITH AASHTO LRFD SECTION 3.6.5.

PLACE %" JOINT FILLER BETWEEN PIER COLUMNS OR STRUTS AND SLOPE PAVING OR HEADER. FOR SLOPE PAVING DETAILS AT THE INTERFACE WITH PIER COLUMNS OR
STRUTS, SEE STANDARD PLAN B-102-SERIES.

INCLUDE PAY ITEMS FOR UNDERDRAIN OUTLET AND UNDERDRAIN OUTLET ENDINGS. FOR UNDERDRAIN AND OUTLET ENDING DETAILS SEE STANDARD PLAN R-80-SERIES.

PREPARED BY 5

DESIGN DIVISION

22.02A




DRAWN BY: BLT
CHECKED BY: VZ
APPROVED BY: KCK

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT

PIER STRUT RETROFIT

ISSUED: 02/26/24
SUPERSEDES:

GUARDRAIL ANCHORAGE, BRIDGE, DETAIL M7, M8, OR M9

t—— GUARDRAIL HEIGHT
SEE STANDARD PLAN
R-67-SERIES

PIER STRUT ELEVATION
(SEE STANDARD PLAN R-67-SERIES FOR GUARDRAIL ATTACHMENT DETAILS)

PIER STRUT

TRAFFIC SIDE

GUARDRAIL HEIGHT
SEE STANDARD PLAN
R-67-SERIES

IIIIIIIIU\\
39MIN(TYP)\

L~

SEE STANDARD PLAN R-67-SERIES
1-10%" 12'-6"
ol
2-8%" MIN. EXISTING 2-1%"
PIER COLUMN
Aw-[

[ [

[ [

— | |
[ [ N _ _
< [ [ 1T 1 1
C| ol oy I J okl ] Il
=—] & | [ [ I °l ell | ol | ol
< - -I / I i -I = =

[ [

; ‘
‘ ‘ (I Il (I
‘ ‘ (I Il (I
‘ ‘ (I Il (I
‘ ‘ (I Il (I
(I Il (I
(I Il (I
— (I Il (I
(I Il (I

EXISTING COLUMN

EXISTING
GRADE

SECTION A-A

USE 7" DIA. ADHESIVE ANCHORED
BOLTS EMBEDDED 8" TO ATTACH
GUARDRAIL TO PIER STRUTS

PREPARED BY
DESIGN DIVISION

5.22.02B




DRAWN BY:

CHECKED BY:
APPROVED BY:-74F

BLT
VZ

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAY DEVELOPMENT

[SSUED: 05/04/06

BASE WALL DETAILS FOR
PIER ADJACENT TO RAILROAD

SUPERSEDES:11/27/01

6" PIER 6"
COLUMN
ED04 BARS
@ 1'-6" y
MAX. SPA. T~ D 1" BEVEL (TYP)
TOP OF CRASH WALL \
\' -
/ N
©|
FAO6 BARS s
~ . (MIN) ],
=
E 3:%n
o x|
\ FAQ6 BARS (MIN) ° ° @ =
o @ 1'-6" MAX. SPA. e - =l =
> -
TOP OF RAIL = 5 =2
® = >
% I‘ © _I -
] 2zl
1RV BOTTOM OF ] © %
AN DITCH ° P —
- 5
<
— A O
= T . g
= A06 BARS (MIN)
- ; @ 1| _6n
«© = MAX . SPA,\ L
-~ o
~ :
O \—i
] ol
o 3"X 8" KEY S
= o=
s N |
[ ] [ ] [ ] [ ] [ N \l/
AO6 BARS (MIN) @ 1'-6" MAX. SPA.
SECTION OF STANDARD CRASH WALL
AT RIGHT ANGLES TO TRACK
PREPARED BY
DESIGN SUPPORT AREA 5 o 24 o O ]_




DRAWN BY : MJB rvl131lJCF::EIAGUANOFD[‘:HPIAGRHT\/Ci:zYl\jTTEOCFHNTIF:IAAI\II_SPSOEF:%TVAITCIEOSI\‘ I SSUED : 1 1 /27/0 1
CHECKED BY: VZ RAILROAD SIDE CLEARANCES SUPERSEDES:04/15/95
APPROVED BY r7ZF SINGLE TRACK UNDER
- o)
14" -0"(C ) 14'-0"(C)
10" -0"(A) 4" -0"
hY

- E - | J >

o o 93 < ¢ TRACK \®

WITHOUT PROVISION FOR OFF-TRACK

MAINTENANCE EQUIPMENT
=) 14" -0" (C ) 18' -0" (D ) =
4 -Q" 10'-0"(A)
° hY
_ E - I \/\*<2 ‘
\ Sk D \®%
.. ) o~
N
|_ 8" -6"MIN.
WITH PROVISION FOR OFF-TRACK
SUBFTG, FTG, OR STEEL MAINTENANCE EQUIPMENT

SHEET PILING

LINE

PREPARED BY

DESIGN DIV. h.24.03




DRAWN BY:  BLT M B UREAD OF HIGHWAY, DEVEL OPMENT ISSUED:  08/15/03
CHECKED BY: V2 SATLROAD SIDE CLEARANCES SUPERSEDES: 11/27/01
APPROVED BY: 7@~ DOUBLE TRACK UNDER
> ()
14'-0" (C) 14' -0" 14" -0" (C)

10" -0"(A) 4' -0!

MIN,

. |
—F = 3 ,—t TRACK — \/\\\Q‘
T - . \®(L
N N— N
WITHOUT PROVISION FOR OFF-TRACK
MAINTENANCE EQUIPMENT
=) 14' -0" (C) 14' -0" 18'-0" (D) =)
4'-0")_ 10'-0"(A)
= L TR
c‘l\é Z,o E:’ 1 ON 2 (TYP.)
~ o L~
8' -6" MIN,
WITH PROVISION FOR OFF-TRACK
SUBFTG, FTG, OR STEEL MAINTENANCE EQUIPMENT
SHEET PILING LINE
A B C D
NORFOLK SOUTHERN 12' -0" 2'-3" 16'-0" 18'-6"
CSX TRANSP. 11" -0" - 15" -0" -

NOTES: CRASHWALLS ARE NOT REQUIRED IF DISTANCE FROM ¢
OF TRACK TO FACE OF PIER EXCEEDS 25'-0"

ABOVE VIEWS ARE AT RIGHT ANGLES TO TRACK PREPARED BY
DESIGN SUPPORT AREA 5 o 24 o 04




DRAWN BY: BLT

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT

ISSUED: 12/26/23

CHECKED BY: VZ
APPROVED BY: KCK

PIER CAP DETAILS

ROUND COLUMN PIERS

SUPERSEDES: 11/27/01

ELASTOMERIC PAD

* IF BOTTOM OF CAP IS SLOPED,

SLOPE REINFORCING TO

FOLLOW (TYP) \</
N

MINIMUM
DEVELOPMENT LENGTH
(SEE GUIDE 7.14.02 SERIES)

*1'-0" MAXIMUM SPACING

EU BARS\

T

EB BARS BENT

FOR FUTURE

EABARS

WITHOUT FUTURE WIDENING

CAP REINFORCEMENT

CAP EXPANSION \:
I
k $> EABARS

1%" BEVEL (TYP) OR MASONRY PLATE ¢ PIER CONSTRUCTION JOINT
{ : R
Ve - ~ N :? b , P —~ < N / ‘
/ \ el z / / \ |
L R g = I L I 5.
\ I » = \ \ |
\ / ~ H \ \ / |
AN / £ N /
~ e ~ 7~ ‘
MIN. CANTILEVER WITHOUT MIN. CANTILEVER WITH MIN. CANTILEVER WITH
FUTURE WIDENING STRINGER ON CANTILEVER FUTURE WIDENING
** INCREASE WIDTH AS REQUIRED PLAN OF CAP
TO PROVIDE 4%" CLEARANCE e
7 29"OR 3-8 114" BEVEL (TYP) CONSTRUCTION JOINT
o /
BOTTOM OF CAP MAY . =
BE SLOPED TO FOLLOW © =
BOTTOM OF BEAMS ®
1o
< _ < _ 7
L w\ CONSTRUCTION JOINT WITH
12"x 12" x 3" KEY
26" 3 %" BEVEL (TYP) (TYP)
(ABSOLUTE MIN.)
OR
30"Q
(DESIRED MIN.) WITHOUT FUTUTRE WIDENING WITH FUTUTRE WIDENING
END VIEW SIDE VIEW AT END OF CAP

=

EU BARS \ ( EK BARS

36"

WITH FUTURE WIDENING

PREPARED BY
DESIGN DIVISION

5.27.03




DRAWN BY: BLT MICHIGAN DEPARTMENT OF TRANSPORTATION ISSUED: 06/23/25
_ BUREAU OF DEVELOPMENT _
APPROVED BY: KCK PIER CAP CONSTRUCTION JOINT

POLYVINYL PLASTIC EDGING
(TO MEET THE APPROVAL OF
THE ENGINEER)

A

— NOTCH METAL STRIP TO FIT
AROUND REINFORCING STEEL

ASTM APPROVED STEEL HOT DIP GALVANIZED
ACCORDING TO AASHTO M111 SECURELY HELD IN PLACE.
SECTION (NO TACK WELDING TO REINFORCING STEEL)

THRU PIER CAP

STEEL
( REINFORCEMENT

\

SECTION A-A

PLAN NOTES:

POLYVINYL
PLASTIC EDGING

%" BEVEL

PARTIAL METAL BULKHEAD MAY BE USED AS ALTERNATE
CONSTRUCTION JOINT AT CONTRACTOR'S EXPENSE.
CARE IS TO BE USED IN CASTING CONCRETE TO PREVENT
DISLOCATION OR MISALIGNMENT OF THE BULKHEAD.

DESIGN BIVISION 5.27.04




DRAWN BY:

CHECKED BY: CWC
APPROVED BY: KCK

BLT

MICHIGAN DEPARTMENT OF TRANSPORTATION ISSUED:
BUREAU OF DEVELOPMENT

METAL BULKHEAD FOR
ABUTMENT CONSTRUCTION JOINT

06/23/25

SUPERSEDES: 05/27/25

TOP OF WALL

BULKHEAD TO FOLLOW
FACE OF ABUTMENT WALL

PRE-FORMED ASTM APPROVED STEEL HOT DIP GALVANIZED
ACCORDING TO AASHTO M111 SECURELY HELD IN PLACE.
(NO TACK WELDING TO REINFORCING STEEL)

SECTION AT JOINT

CUT HOLES IN METAL BULKHEAD
FOR REINFORCING STEEL

STEEL
REINFORCEMENT

POLYVINYL PLASTIC EDGING

on (TO MEET THE APPROVAL OF
TN THE ENGINEER)

‘ B %" BEVEL

N ‘ 3 (FRONT FACE ONLY)
K 1%
\ G KEY
* JOINT
WATERPROOFING
R
* PREFORMED WATERPROOFING MEMBRANE MAY BE
USED AS AN ALTERNATE.

PLAN NOTES:

METAL BULKHEAD MAY BE USED AS

ALTERNATE

CONSTRUCTION JOINT AT CONTRACTOR'S EXPENSE.
CARE IS TO BE USED IN CASTING CONCRETE TO PREVENT

DISLOCATION OR MISALIGNMENT O

F THE BULKHEAD.

PREPARED BY
DESIGN DIVISION

5.27.05




° MICHIGAN DEPARTMENT OF TRANSPORTATION o
DRAWN BY: MJB BUREAU OF HIGHWAY TECHNICAL SERVICES 15SUED: 11/27/01

CHECKED BY: VZ SUPERSEDES:05/24/99
APPROVED BY 174 COMPACTED MOUND UNDER FOOTING

"EMBANKMENT, C.I.P."
(PIERS ONLY )
(IF NOT UNDER ROADWAY )

I

LIMITS OF "BACKFILL,
STRUCTURE, C.I.P."
FOR ABUTMENTS.

BOTTOM OF EARTH
EXCAVATION OR
NATURAL GROUND.

FOUNDATION ///
EXCAVATION LIMITS

\\\~L1M1Ts OF "EMBANKMENT,

SOIL CLASSIFIED AS ___ SHALL BE UNDERCUT AND REPLACED WITH STRUCTURE, C.I.P." FOR
" EMBANKMENT, STRUCTURE, C.I.P." COMPACTED TO 1007 OF MAXIMUM ABUTMENT AND PIERS.
UNIT WEIGHT. EXCAVATION & BACKFILL QUANTITIES ARE BASED ON

ESTIMATED UNDERCUT TO ELEVATION __ . ACTUAL LIMITS OF

EXCAVATION WILL BE DETERMINED BY THE ENGINEER AT THE TIME

OF CONSTRUCTION.

FOUNDATION IN CUT

LU 100

NATURAL GROUND

LIMITS OF "EMBANKMENT, STRUCTURE, C.I.P." (USE WITH SPREAD FOOTING )
LIMITS OF "EMBANKMENT, C.I.P." (USE WITH PILE SUPPORTED FOOTING )

FOUNDATION ON FILL

THE MOUND IS INTENDED FOR USE WHERE THE FOOTING WOULD LIE

* LIMITS FOR PIERS. FOR ON FILL OR PARTIALLY IN CUT & FILL. WHERE UNSUITABLE
LIMITS FOR ABUTMENT, MATERIAL UNDERLYING THE FOOTING IS REMOVED, BACKFILL
SEE GUIDE 5.46.01. MATERIAL SHALL BE "EMBANKMENT, STRUCTURE, C.I.P.".

PREPARED BY

DESIGN DIV. H.45.01




DRAWN BY:
CHECKED BY:
APPROVED BY:

BLT MICHIGAN DEPARTMENT OF TRANSPORTATION ISSUED: 02/18/14
BUREAU OF HIGHWAY DEVELOPMENT
SUPERSEDES:11/27/01

2 [T STRUCTURE BACKFILL AND EMBANKMENT
DAJ ABUTMENTS ON FILL

30’ BACKFITLL SHALL NOT BE PLACED ABOVE THE
BRIDGE SEAT UNTIL BEAMS HAVE BEEN ERECTED
% 12" MIN AND ADJACENT DECK SLAB POURED. (USE ONLY

WHEN REQUIRED BY CASE [ LOADING).

36" MAX

AGGREGATE BASE OR
= OPEN GRADED DRAINAGE COURSE
—
*k LIMITS OF "BACKFILL,

STRUCTURE, CIP"

LIMITS OF "EMBANKMENT, STRUCTURE, CEOTEXTILE SEPARATOR
CIP” (USE WITH SPREAD FOOTING) (SEE NOTES)

LIMITS OF "EMBANKMENT CIP”

(USE WITH PILE SUPPORTED FODTING)

D\ RNV
NORMAL SECTION NATURAL GROUND
USE WHEN THE BRIDGE IS BUILT PRIOR TO THE APPROACH EMBANKMENT BEING PLACED
¢ LIMITS OF "BACKFILL, GEOTEXTILE SEPARATOR (SEE NOTES)
NOTE : STRUCTURE. CIP BACKF ILL SHALL NOT BE PLACED ABOVE THE
FILL TREATMENT SIMILAR % 12" MIN BRIDGE SEAT UNTIL BEAMS HAVE BEEN ERECTED
FOR CURTAINWALLS. R AND ADJACENT DECK SLAB POURED. (USE ONLY
WHEN REQUIRED BY CASE [ LOADING).
]
*% LIMITS OF = \\ \ \& -
" —
S?éﬁéidéév = AGGREGATE BASE
P ” OR OPEN GRADED
DRAINAGE COURSE
®$W/ — APPLICABLE WHEN DISTANCE
N BETWEEN WINGWALLS IS > 757,
//
20"~ APPLICABLE
] L6 WHEN DISTANCE
20+ BETWEEN WINGWALLS
= ! IS 75" OR LESS.
%% LIMITS OF "EMBANKMENT, STRUCTURE.
CIP” (USE WITH SPREAD FOOTING)
% LIMITS OF "EMBANKMENT CIP” NATURAL GROUND
(USE WITH PILE SUPPORTED FOOTING)
SPECIAL SECTION IF REQUESTED BY CONSTRUCTION
USE WHEN THE BRIDGE IS BUILT AFTER THE EMBANKMENT IS PLACED
% 0GDC OR AGGREGATE BASE SHALL EXTEND FROM
NOTES: BOTTOM OF SLEEPER SLAB FOR A DEPTH OF 36" MAX..
WHEN “EMBANKMENT CIP” IS USED, PLANS SHOULD SHOW NOT TO EXTEND BELOW THE TOP OF ABUTMENT WALL
DETAILS AND QUANTITIES FOR FOUNDATION DRAINS. EXCEPT WHEN NECESSARY TO PROVIDE A MINIMUM
OF 12" BELOW SLEEPER SLAB. PLACE BELOW
USE GEOTEXTILE SEPARATOR ONLY WITH OPEN GRADED APPROACH SLAB [F NO SLEEPER SLAB 1S USED.
DRATNAGE COURSE. #% QUANTITIES ARE INCLUDED IN BRIDGE QUANTITIES.
SEE GUIDE 3.25.01 FOR PLACEMENT DETAILS. PREPARED BY 5.46.01
AGGREGATE BASE IS TO BE COMPACTED TO 98%. DESICN DIVISION * :




MICHIGAN DEPARTMENT OF TRANSPORTATION

DRAWN BY: MJB BUREAU OF HIGHWAY TECHNICAL SERVICES

CHECKED BY: VZ STRUCTURE BACKFILL AND EMBANKMENT

[SSUED: 11727701
SUPERSEDES:04/15/95

APPROVED BY ’/2/:

ABUTMENTS IN CUT

l *LIMITS OF "BACKFILL,
STRUCTURE, C.I.P."

MS

BACKFILL SHALL NOT BE PLACED 20'
ABOVE THE BRIDGE SEAT UNTIL N
BEAMS HAVE BEEN ERECTED AND ?
ADJACENT DECK SLAB PQURED. -
(USE ONLY WHEN REQUIRED BY
CASE 1 LOADING ). %éiiif—L————
NATURAL p
GROUND -
/ e
1 L] N
D N
\ N 1 S
.
FOUNDATION J
EXCAVATION
:
a
NOTE =

CUT AND FILL

S/ /AN

BACKFILL SHALL NOT BE PLACED
ABOVE THE BRIDGE SEAT UNTIL
BEAMS HAVE BEEN ERECTED AND
ADJACENT DECK SLAB POURED.
(USE ONLY WHEN REGUIRED BY
CASE I LOADING ).

¥ IMITS OF "BACKFILL,
STRUCTURE, C.I.P."

TREATMENT SIMILAR
FOR CURTAINWALLS.

NATURAL
GROUND

/

N
\ N

g

5

' -6" (TYP) ‘l

LIMITS OF
FOUNDATION
EXCAVATION

SPECIAL SECTION IF REQUESTED BY CONSTRUCTION

NOTES:

* QUANTITIES ARE INCLUDED IN BRIDGE QUANTITIES.

FOR ADDITIONAL INFORMATION SEE GUIDE 3.25.01.

PREPARED BY
DESIGN BIV.

0.46.02




. MICHIGAN DEPARTMENT OF TRANSPORTATION .
DRAWN BY: MJB BUREAU OF HIGHWAY TECHNICAL SERVICES ISSUED: 11/27/01

CHECKED BY: VZ STRUCTURE BACKFILL AND EMBANKMENT  |SUPERSEDES:05/24/99
APPROVED BY:74F | FOR ABUTMENTS ON FILL (SLOPE WALLS)

SECTICON A SECTION B
e | N ' N
HOULDER ! W
CINE TYP. ) ¢ SEO 70 ¢ MEDIAN
' TOP OF SLAB

T\\\\ 0" CR.
FILL WITH * F\\\\J

" EMBANKMENT, C.1.P."
(TYP. )

LIMITS OF **"BACKFILL,
STRUCTURE, C.I.P."

b
g N
y (’\l§ ROTTOM OF FOOTING
‘—-——-““fff"IET SRV
<
EXTEND "EMBANKMENT, STRUCTURE, C.I.P." TO TOE NATURAL GROUND
OF SLOPE FOR A DISTANCE OF 5' BEYOND END OF WINGWALL.
LIMITS OF **"EMBANKMENT, STRUCTURE, C.I.P."
SECTION THRU BACKFILL NEAR ABUTMENTS
USE WITH SPREAD FOOTING
FILL WITH
"EMBANKMENT, C.I.P." !

BOTTOM OF FOOTING

LIMITS OF **"EMBANKMENT, C.I.P." ATURAL GROUND

SECTION THRU BACKFILL NEAR ABUTMENTS

USE WITH PILE SUPPORTED FOOTING

NOTES:

WHEN "EMBANKMENT, C.I.P." IS USED, PLANS SHOULD SHOW DETAILS AND QUANTITIES
FOR FOUNDATION DRAINS. SEE GUIDE 3.25.01 FOR PLACEMENT DETAILS.

*COMPUTE DIMENSION FROM TOP OF WALL TO TOP OF BACKFILL SO UPPER
LIMIT OF FILL WILL APPROXIMATELY FOLLOW TOP OF PAVEMENT.

FOR DIVIDED HIGHWAY - BOTH SECTION A AND SECTION B SHOULD APPEAR ON PLANS.
FOR SINGLE ROADWAY - SECTION A SHOULD APPEAR ON PLANS.

PREPARED BY
¥*¥QUANTIT ARE IN N BR ANTITIES. ES :3
Qu [ES ARE INCLUDED IN BRIDGE QUANTI DESIGN DIV. 5 ) 4 . O




DRAWN BY:  MJB MBIUCRHEIAGUANOFDEHPIAGRHWAEYNTTEOCFHNTIRCAANLSPSOERRTVAITCIEOSN ISSUED: L1/27/01
CHECKED BY: VZ STRUCTURE BACKFILL FOR SUPERSEDES:04/15/35
APPROVED BY:7gF ABUTMENTS IN CUT

LN A N R A B S B R

LN ! [ !

AN

o St

TOE OF SIDE SLOPE AND
LATERAL LIMITS OF "BACKFILL,

\_
/ I
|
B !
STRUCTURE, C.I.P.* (TYP.) % —. ) : WINGWALL
WINGWALL — |
REFERENCE | ; (Y S S SN I A
LINE (TYP. ) Lo T T L
50 1 O Y I AT
; 1 }// I |
TOP OF ! z !
FILL SLOPE~__ ' | . o
IR —— - o
|
1 ON 6 — - D
- - I
________ ! y
W TOP OF | - LON1 1, z
S CUT SLOPES ~—o—N © ________ by =
%3] by =
» — by o
= e =
[T ! ) 2
" LONGITUDINAL - L D
& LIMIT BELOW | R B
W NATURAL GROUND——_____ __T | by
E ) — < | |
v SHOULDER S 1
/LINE (TYP. N
|
]
1
T neyianll
0 e L
5 b WINGWALL
FOR SPECIAL SECTION ~ —
IF REQUESTED -
BY CONSTRUCTION I PLAN VIEW
) -
FOR NORMAL e T i s
SECTION 20" > THE SAME )

{ —
| FULL WINGWALL |

= [
T

- — — — — e e e N — — — N o

[ [
"LIMITS OF "BACKFILL,
STRUCTURE, C.I.P.!

}
!
|
I
]
|
!

NATURAL GROUND LIMITS OF
FOUNDAT ION 9 |
EXCAVATION o !
1| ‘6" ! L
SEE GUIDE 5.46.02 FOR >
LONGITUDINAL SECTION (TYP. ) ELEVQTION VIE\/\/

PREPARED BY
DESIGN DIV. h.46.04




0 MICHIGAN DEPARTMENT OF TRANSPORTATION .
DRAWN BY: MJB BURF!IEAU OF HIGHWAY TECHNICAL SERVICES [SSUED: [1/27/01

CHECKED BY: V2 STRUCTURE BACKFILL AND EMBANKMENT FOR  |SUPERSEDES:05/24/393
APPROVED BY:7Z£ |  ABUTMENT WITH RETURN WINGS & ON FILL

W INGWALL
REF. LINE
| _—P.G. & CONST. ¢
" EMBANKMENT ,
C.1.P." 2
(TYP. I~ = ; ]
s PAY LIMITS OF T
A $BACKFILL,
) N2 STRUCTURE, C.I.P."
'\<>$

PAY LIMITS OF *"EMBANKMENT, STRUCTURE, C.I.P."

NATURAL GROUND

SECTION THRU BACKFILL EXTEND "EMBANKMENT, STRUCTURE,
C.I.P." TO TOE OF SLOPE FOR

A DISTANCE OF 5' BEYOND END
OF RETURN WINGS.

USE WITH SPREAD FOOTING.
APPLICABLE WHEN LENGTH OF WINGWALL IS 20' OR LESS,
AND/OR DISTANCE BETWEEN WINGWALLS IS 75" OR LESS.

PAY LIMITS OF *"EMBANKMENT, STRUCTURE, C.I.P." _

\Z\’\gl )
NATURAL GROUND EXTEND *EMBANKMENT, STRUCTURE,
C.I.P." TO TOE OF SLOPE FOR
SECTION THRU BACKFILL A DISTANCE OF 5' BEYOND END

USE WITH SPREAD FOOTING OF RETURN WINGS.
APPLICABLE WHEN LENGTH OF WINGWALL IS GREATER THAN 20'.
AND/OR DISTANCE BETWEEN WINGWALLS IS GREATER THAN 75'.

NOTES:

*(QUANTITIES ARE INCLUDED IN BRIDGE QUANTITIES.

PREPARED BY
DESION DIV. h.46.05




o IGAN DEPARTMENT OF TRANSPORTATIO 0
DRAWN BY: MJB MBIUCR|-II-:AU OF HIGHWAY TECHNICAA[\:_ SERVICESN ISSUED: L1/727/01

CHECKED BY: VZ  1STRUCTURE BACKFILL AND EMBANKMENT FOR |SUPERSEDES:05/24/99
APPROVED BY:-74F | ABUTMENT WITH RETURN WINGS & ON FILL

<~ WINGWALL
REF. LINE
FILL WITH - P.G. & CONST. ¢
" EMBANKMENT ,
C.I1.p." 2
(TYP. )~y [ : —]

PAY LIMITS OF
* "BACKFILL,
STRUCTURE, C.I.P."

PAY LIMITS OF *"EMBANKMENT, C.I.P."

NATURAL GROUND

SECTION THRU BACKFILL

USE WITH PILE SUPPORTED FOOTING
APPLICABLE WHEN LENGTH OF WINGWALL IS 20' OR LESS,
AND/OR DISTANCE BETWEEN WINGWALLS IS 75' OR LESS.

10

ﬁ>

PAY LIMITS OF #*"EMBANKMENT, C.I.P."

NCRANNAY

NATURAL GROUND

SECTION THRU BACKFILL

USE WITH PILE SUPPORTED FOOTING
APPLICABLE WHEN LENGTH OF WINGWALL IS GREATER THAN 20'.
AND/OR DISTANCE BETWEEN WINGWALLS IS GREATER THAN 75'.

NOTES:

WHEN "EMBANKMENT, C.I.P." IS USED, PLANS SHOULD SHOW DETAILS AND QUANTITIES
FOR FOUNDATION DRAINS. SEE GUIDE 3.25.01 FOR PLACEMENT DETAILS.

* QUANTITIES ARE INCLUDED IN BRIDGE QUANTITIES.

0.46.05A




DRAWN BY: MJB
CHECKED BY: VZ

APPROVED BY:7&F

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAY TECHNICAL SERVICES

[SSUED:

FOR ABUTMENT WITH RETURN WINGS & IN CUT

STRUCTURE BACKFILL AND FOUNDATION EXCAVATION

~WINGWALL REF. LINE

" EMBANKMENT, P.G. & CONSTR. ¢\/;%
C.I1.P."
(TYP.) . G&’L [ —T /.
Vo
/ NATURAL
oL \ — > GROUND
N PAY LIMITS OF * BACKFILL, {5
> STRUCTURE, C.I.P."
— e
P
ébf/
9] 1" - 6 LIMITS OF FOUNDATION
(TYP) EXCAVATION (TYP)
SECTION THRU BACKFILL
NOTES:

*QUANTITIES ARE INCLUDED IN BRIDGE QUANTITIES

PREPARED BY
DESIGN DIV.

0.46.06

11/27/01
SUPERSEDES:04/24/99




DRAWN BY: BLT MICHIGAN DEPARTMENT OF TRANSPORTATION ISSUED: 05/22/723
CHECKED BY: VZ o SUPERSEDES:09/24/18
APPROVED BY: KCK SPILL-THROUGH ABUTMENT
Jrf———
[
I —
INTEGRAL ABUTMENT | GIRDER OR BEAM
SHOWN, CANTILEVER
ABUTMENT OR CURTAIN L
WALL ABUTMENT MAY
BE USED. ———— |
) .
RADIUS OF CURVATURE NO SMALLER THAN
WHEN USED WITH MANUF ACTURER’ S RECOMMENDAT ION
INTEGRAL ABUTMENT CLOPE 0 DRAIN
PLACE 1" FLEXIBLE
Fom BACK NG 07 ONTO TOP OF BLOCKS FILL SLOPE. MATCH EXISTING UPSTREAM
I AND DOWNSTREAM CROSS SECTIONS.
APPROVED EQUAL I ND STEEPER THAN 2H:1V
ARTICULATING -
= CONCRETE BLOCK |
< o GROUT ANCHORAGE |
1; 22 o OF ARMORING OHW I
||
u 4" OPEN-GRADED = ,
466 AGGREGATE
FOUNDATION DRAINAGE LAYER
PILES (TYP) GEOTEXTILE :};\\\CUT OFF SHEET PILING
ENGINEERED STREAM ARMORING LINER T = 1 FOOT BELOW CHANNEL
REVETMENT DESIGNED TO RESIST ELEVATLON
LOCAL SCOUR. ACB SHOWN, < 4
RIP-RAP OR OTHER REVETMENT N 3 GROUT ANCHORAGE
THE BOTTOM OF FOOTING (DR TREMIE) MAY BE DETAILED BY M OF ARMOR NG
SHALL BE PLACED BELOW THE DESIGN HYDRAULICS ENGINEER. ¢ (BOTTOM TWO BLOCKS)
EVENT OVERBANK CONTRACTION SCOUR — =
AT THE FACE OF THE ABUTMENT. 3o " STEEL SHEET PILING HEADER
DRIVEN TO AN ELEVATION THAT
WILL REMAIN STABLE UNDER
- THE DESIGN CONTRACTION AND

PROTECTION OF SPILL-THROUGH ABUTMENT

* SET-BACK DISTANCE OF THE ABUTMENT FACE MEASURED

FROM THE ORDINARY HIGH WATER.

MINIMUM OF 25

OR 3H:1V SET-BACK RATIO OF THE DESIGN FLOOD

HYDRAUL[C DEPTH (WHICHEVER IS GREATER).

F% COUNTERMEASURES SHOULD BE EXTENDED 2’ ABOVE THE
DESIGN FLOOD ELEVATION, WHENEVER PRACTICAL.

NOTES:

LOCAL SCOUR AND LONG TERM
DEGRADATION. A RIP-RAP APRON
MAY BE USED IN LIEU OF SHEET
PILING WHEN APPROVED AND
DESIGNED BY THE HYDRAULICS
ENGINEER.

FOR DEFINITIONS AND DESIGN CONSIDERATIONS SEE BRIDGE
DESIGN MANUAL SECTION 7.03.01 B.5.

PREPARED BY
DESIGN DIVISION

5.47.01







6. SUPERSTRUCTURE







DRAWN BY:
CHECKED BY:
APPROVED BY:

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT

[SSUED:
SUPERSEDES:

PREPARED BY
DESIGN DIVISION




DRAWN BY: BLT MICHIGAN DEPARTMENT OF TRANSPORTATION ISSUED: 12/16/19

] BUREAU OF DEVELOPMENT @
AL B e BRIDGE CROSS SECTIONS SUPERSEDES:01/28/19

APPROVED BY: BMW NEW CONSTRUCTION/RECONSTRUCTION

SHOULDER + 2' _ 2 OR MORE 12'-0" LANES L SHOULDER + 2'

* *
|\ 2% 2% ﬂ

2 OR MORE LANES TWO-WAY

14" 10" (NON FREEWAY) 14'~10" (FREEWAYS)
(FRECWAYS) 120" 12/ 0" SHOULDER + 2’ (OTHERS)

/ //

DTHERS /fw

L_inﬁ 2 LANES ONE-WAY DIVIDED ROADWAY
[GH

LEFT T
SHGULDER +2' 3 OR MORE 12'-0" LANES _SHOULDER + 2’
*
|’\ 20/0 ﬂ
Li%jﬁ 3 OR MORE LANES ONE-WAY DIVIDED ROADWAY
LEFT 8'-0" (2 LANES) RIGHT
SHOULDER + 2" (3 OR MORE LANES)
~ C o AUXCLANE TRAFFIC LANES _ AUX.LANE _ SHOULDER + 2'
** *%
2% 2%
L_thﬁ AUXILTIARY LANES - DIVIDED ROADWAY ji[j_J
LEFT IGHT
NOTES: *% EXTEND THIS SHOULDER WIDTH TQ RAMP GORE, THEN
TRANSITION TO RAMP SHOULDER WIDTH ALONG RAMP.
éE[éEPE?EngééN PACTLITY TS REQUIRED. SEE WHEN RAMP SHOULDER OR TRANSITION TO RAMP SHOULDER

[S ON STRUCTURE ADD 2" TO SHOULDER OR TRANSITION.
* SEE ROAD DESIGN MANUAL APPENDIX 3A FOR FREEWAY

AND RAMP APPROACH SHOULDER MINIMUMS.  MAXIMUM INTERSTATE SHOULDER = PAVED PORTION OF SHOULDER.
SHOULDER WIDTH IS 12" ON ALL STRUCTURES, EXCEPT NON INTERSTATE SHOULDER = FULL SHOULDER

147 -10" ON 2 LANE FREEWAYS. NON FREEWAY STRUCTURE INCLUDING PAVED AND AGGREGATE SHOULDER BUT
SHOULDERS SHALL MATCH APPROACH SHOULDER WIDTHS NOT INCLUDING THE LAST 1’ OF AGGREGATE TO

BUT NOT BE LESS THAN VALUE FROM TABLE BELOW: THE HINGE POINT.

ADT VEH/DAY <400 400-2000 | >2000

- . - DECK REPLACEMENTS CARRY ONLY THE SHOULDERS
MIN. APPROACH SHLDR. 4 6 8 ACROSS THE BRIDGE. THE ADDITIONAL 2" [S NOT
REQUIRED, BUT PREFERRED.

PREPARED BY
DESIGN DIVISION 6° 05001A




DRAWN BY: BLT MICHIGAN DEPARTMENT OF TRANSPORTATION ISSUED: 12/16/19
BUREAU OF DEVELOPMENT

CHECKED BY: V4 BRIDGE CROSS SECTIONS SUPERSEDES:08/21/17
APPROVED BY: BMW TRUNKL INE, COUNTY & CITY BRIDGES
STDEWALK 2" LANE WIDTH x NO. OF LANES 2" SIDEWALK
BRIDGE RAILING | ¥ 2 ~2° [FRKK e
AESTHETIC VN M. Jge e

PARAPET TUBE

MAXIMUM POSTED SPEED 40 MPH

PEDESTRIAN FACILITY REQUIRED
FOR CURBED APPROACHES

42" MIN. HEIGHT RAILING REQUIRED.,
54" PREFERRED

CONCRETE BARRIER SHOWN

BRIDGE RAILING 4 TUBE SHOWN (42" MIN. HEIGHT RAILING REQUIRED)
*k 50"
VARTABLE SHOULDER + 2 LANE WIDTH x NO. OF LANES _ SHOULDER + 2" | PREFERRED
Fokk Forkk
SHARED USE FACILITY SHOWN PEDESTRIAN FACILITY SHOWN
4" CHAIN LINK FENCE WITH OR 10" CURVED TOP CHAIN LINK
6" CONCRETE BRUSH BLOCK FENCE (TYP. OVER FREEWAYS)

(TYP. OVER RIVERS)

POSTED SPEEDS GREATER THAN 40 MPH
PEDESTRIAN FACILITY REQUIRED

CONCRETE
BARRIER (TYP)  SHOULDER + 2" LANE WIDTH x NO. OF LANES SHOULDER +2
KRk

ANY POSTED SPEED
NO PEDESTRIAN FACILITY REQUIRED

FOR COUNTY & CITY BRIDGES ONLY
FOR TRUNKLINE BRIDGES WITHOUT PEDESTRIAN FACILITY
SEE BRIDGE DESIGN GUIDE 6.05.01

sk 2'-0" MIN. FOR CURB APPROACH. FOR MINIMUM
APPROACH SHOULDER WIDTHS SEE BRIDGE DESIGN
MANUAL CHAPTER 7 AND AASHTO “A POLICY ON
GEOMETRIC DESIGN OF HIGHWAYS AND STREETS”.
2" ADDITIONAL OFFSET APPLIES TO BRIDGES OVER
MDOT JURISDICTIONAL FACILITY/ROADWAY.

% 5'-2" T0O TOE OF CURB, 5'-0" TO BEVEL POINT.

% WHEN A SIDEWALK WIDTH OF LESS THAN 50" EXISTS
FOR A LENGTH OF 200" OR MORE (INCLUDING
APPROACHES) A PASSING SPACE, 5'-0" x 5'-0"
(INCLUSIVE OF THE SIDEWALK), SHALL BE PRESENT

EVERY 200" OR LESS OR A 5'-0" SIDEWALK SHALL BE WHERE AN AUXILIARY LANE ON THE STRUCTURE IS
USED TROUGHOUT. A CONTINUATION OF A RAMP, MATCH THE RAMP
SHOULDER AS THE LATERAL CLEARANCE TO THE
F#% FOR WIDTH REFER TO AASHTO “GUIDE FOR THE BRIDGE RAIL. USE 4" (TOTAL) MAX ON LEFT
DEVELOPMENT OF BICYCLE FACILITIES'. AND 8" (TOTAL) MAX. ON RIGHT.

PREPARED BY
DESIGN DIVISION 6° 05002




DRAWN BY: BLT MICHIGAN DEPARTMENT OF TRANSPORTATION ISSUED: 12/16/19
BUREAU OF DEVELOPMENT
SUPERSEDES:12/22/11

CHECKED BY: V2 BRIDGE RAMP AND U-TURN

APPROVED BY: BMW CROSS SECTIONS
- 36'-0" .
40" 12'-0" L 12'-0" L 8'-0" |

29 CONST. ¢ P.G. &
X POINT OF
SLOPE 29 /45/////,_RGTATIDN

-
TWO LANE RAMP SECTION :L

(SINGLE DIRECTION CROWN SHOWN)
28/70// .

4/70// 16/70// L 8/70// |

» CONST. ¢ P.G. &
d POINT OF
% SLOPE 27, F{//////'-ROTATIDN

:“: ,
SINGLE LANE RAMP SECTION :L

21/70// _ 23/70// N

2'-0" MIN, . 12' 0" . 70" -
4"-0" MAX.
* *% 2%

L

SINGLE LANE SLIP RAMP SECTION

(A SLIP RAMP IS AN ANGULAR CONNECTION BETWEEN AN EXPRESSWAY AND A PARALLEL FRONTAGE ROAD)

200" MIN. ek

N e ]
T T

U-TURN SECTION

NOTES:
* TRANSITION SHOULDER SLOPE ON APPROACH TO MATCH APPROACH ROAD SHOULDER SLOPE.

* MATCH BRIDGE SHOULDER SLOPE AND DIRECTION WITH ADJACENT THRU LANE.
sk USE 2% FOR 4R PROJECTS. MAINTAIN CURRENT SLOPE AND SECTION FOR 3R PROJECTS.

k% SLOPE STRUCTURE IN DIRECTION OF CURVE.
_ PREPARED BY
#rkk SEE GEOMETRIC DESIGN GUIDES GEO-400 SERIES DES TN DIVIS10N 6.05.03




BLT MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT

SUBSTRUCTURE CLEARANCES
RURAL STATE TRUNKLINES

DRAWN BY:
CHECKED BY: CWC
APPROVED BY: KCK

ISSUED:
SUPERSEDES: 08/15/03

02/24/25

‘e __ LANES "+ "+ LANES _, 4

’— SHL ’— ’— —l§g£‘ ‘

10N 4 TONG 7ON% 10N4

90° CROSSING OR MODERATELY SKEWED

35' 35' MIN
RECOMMENDED RECOMMENDED

MIN

10N4 TON®

SHARPLY SKEWED

35'MIN
RECOMMENDED

TONG 10N4

SPREAD ROADWAYS - SINGLE STRUCTURES

150" 35' MIN
MIN RECOMMENDED

35'MIN
RECOMMENDED

10N 4 TONG 1ONG 10N 4

10N4 TONG TONg

90° CROSSING OR MODERATELY SKEWED

SHARPLY SKEWED

SPREAD ROADWAYS - SEPARATE STRUCTURES

(ALSO APPLICABLE FOR TURNING ROADWAYS)

WHERE CONDITIONS, SUCH AS TERRAIN AND COST DIFFERENTIAL, MAY
BE SUCH THAT IT WOULD BE MORE DESIRABLE TO USE TWO STRUCTURES
RATHER THAN ONE AND WHERE THE DISTANCE BETWEEN STRUCTURES
WILL BE LESS THAN 150 FEET, CONSULT A DESIGN SUPERVISOR.

NOTES:

*  MINIMUM DIMENSION IS THE CLEAR ZONE DISTANCE GIVEN IN ROAD DESIGN MANUAL 7.01.11C. USE
THE MIDDLE OF RANGE AT THE APPROPRIATE DESIGN ADT. WHERE ROADWAY IS ON A CURVE WITHA
RADIUS OF 2950' OR LESS, DISTANCE TO TOE OF 1-ON-2 SLOPE SHOULD BE INCREASED ON OUTSIDE
OF CURVE PER ROAD DESIGN MANUAL 7.01.11D OR GUARDRAIL PROTECTION OF SLOPE OR PIER SHOULD
BE PROVIDED.

+ IF DISTANCE TO PIER OR TOE OF 1-ON-2 SLOPE IS LESS THAN THE CLEAR ZONE DISTANCE PROVIDE
GUARDRAIL PROTECTION OF PIER OR SLOPE.

APPROACH SLOPE FACING TRAFFIC MUST BE GRADED TO 1-ON-6 WHEN THE TOE OF THE SLOPE IN FRONT OF
THE ABUTMENT IS WITHIN THE CLEAR ZONE. SEE STANDARD PLAN R-105-SERIES.

SECTIONS ARE APPLICABLE GENERALLY FOR STRUCTURES WITH APPROACHES ON FILL OR WHEN DRAINAGE IS
CARRIED THROUGH STRUCTURE AREA BY USE OF CULVERTS. FOR EXPRESSWAYS IN DEEP CUT, CARRY SAME
DITCH SECTION THROUGH STRUCTURE AS CALLED FOR ON EXPRESSWAY SECTION.

ALL DIMENSIONS ARE AT RIGHT ANGLES TO ROADWAY.

10N 4

PREPARED BY
DESIGN DIVISION

6.06.01




MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAY DEVELOPMENT
SUBSTRUCTURE CLEARANCES
RURAL STATE TRUNKLINES

[SSUED: 02/14/11
SUPERSEDES:08/15/03

DRAWN BY: BLT
CHECKED BY: VZ

APPROVED BY =7 F

=] =
1T THRU S THRU 7T
2o~_1 23" MIN. AUX.__ LANES ¥+ *+ LANES _ AUX. 23" MIN. ¢
~N R R PP
LN 4 TN © 1 0ve 10N 4
90° CROSSING OR MODERATELY SKEWED
35' MIN. 35 MIN.
RECOMMENDED RECOMMENDED
I v T T “V 1
2.5 THRU i THRU 2.5' 7K
915,L 23" MIN. AUX. __ LANES *+ *+ LANES AUX. 23" MIN. JsL
7 N ** .
10N 4 TN e 10V 1084

AUXTLTARY LANES

SHARPLY SKEWED

30" MIN.
RECOMMENDED

30" MIN.
RECOMMENDED

| —

RAMP

90° CROSSING OR MODERATELY SKEWED

RAMP

SHARPLY SKEWED

NOTES:

MINIMUM DIMENSION IS THE CLEAR ZONE DISTANCE GIVEN IN BRIDGE DESIGN GUIDE 6.06.05. USE
THE MIDDLE OF RANGE AT THE APPROPRIATE DESIGN ADT. WHERE ROADWAY IS ON A CURVE WITH A
RADIUS OF 2860" OR LESS, DISTANCE TO TOE OF 1 ON 2 SLOPE SHOULD BE INCREASED ON QOUTSIDE
OF CURVE PER BRIDGE DESIGN GUIDE 6.06.05A OR GUARDRAIL PROTECTION DOF SLOPE OR PIER SHOULD
BE PROVIDED.

+ IF DISTANCE TO PIER OR TOE OF 1 ON 2 SLOPE IS LESS THAN THE CLEAR ZONE DISTANCE PROVIDE

GUARDRATL PROTECTION OF PIER OR SLOPE.

APPROACH SLOPE FACING TRAFFIC MUST BE GRADED TO 1 ON ©& WHEN THE TOE OF THE SLOPE

[N FRONT OF

THE ABUTMENT IS WITHIN THE CLEAR ZONE.

SEE STANDARD PLAN R-105-SERIES.

AT AUXILTARY LANE TAPER SEE BRIDGE DESIGN GUIDE 6.06.01 AND CALCULATE CLEAR ZONE BASED ON
THRU LANES. SEE SECTION 7.01 OF THE ROAD DESIGN MANUAL.

SECTIONS ARE APPLICABLE GENERALLY FOR STRUCTURES WITH APPROACHES ON FILL OR WHEN DRAINAGE IS
CARRIED THROUGH STRUCTURE AREA BY USE OF CULVERTS. FOR EXPRESSWAYS IN DEEP CUT. CARRY SAME
DITCH SECTION THROUGH STRUCTURE AS CALLED FOR ON EXPRESSWAY SECTION.

ALL DIMENSIONS ARE AT RIGHT ANGLES TO ROADWAY

PREPARED BY
DESIGN DIVISION

0.06.02




DRAWN BY: BLT MICHIGAN DEPARTMENT OF TRANSPORTATION ISSUED: 08/15/03

BUREAU OF RIGHWAY DEVELOPMENT
CHECKED BY: VZ SUBSTRUCTURE CLEARANCES SUPERSEDES:11/27/01

APPROVED BY:7ZF URBAN STATE TRUNKLINES

SHLOR

i:SHLDR THRU LANES H THRU_LANES /
[ I I l ~ 1

] T I
90° CROSSING OR MODERATELY SKEWED

i—l L_ i _SHLOR THRU LANES . THRU LANES ___ SHLDOR __l 5

SHARPLY SKEWED

\ iSHLDR., THRU_LANES ,}: »e .] !/ . i THRU LANES :I,SHLDR;‘ /

- ) |

SPREAD ROADWAYS

* MINIMUM DIMENSION IS THE CLEAR ZONE DISTANCE GIVEN IN BRIDGE DESIGN GUIDE 6.06.05. USE
THE MIDDLE OF RANGE AT THE APPROPRIATE DESIGN ADT.  WHERE ROADWAY IS ON A CURVE WITH A
RADIUS OF 2860' OR LESS, DISTANCE TO TOE OF 1-ON-2 SLOPE SHOULD BE INCREASED ON OUTSIDE
OF CURVE PER BRIDGE DESIGN GUIDE 6.06.05A OR GUARDRAIL PROTECTION OF SLOPE OR PIER SHOULD
BE PROVIDED.

+ IF DISTANCE TO PIER OR TOE QF 1-ON-2 SLOPE IS LESS THAN THE CLEAR ZONE DISTANCE PROVIDE
GUARDRAIL PROTECTION OF PIER OR SLOPE.

\ _SHLDR. AUX, THRU_LANES . THRU LANES  _, AUX. SHLDR,
>0 | |1

&’T— T TI T cnf
WITHOUT TAIL SPANS WITH TAIL SPANS

AUXILIARY LANES

10*, SHLOR.  RaMP _ SHLDR,

USABLE SHLDR.+2' ] USABLE SHLDR.+2'
 SHLOR THRU LANES 1 THRU LANES SHLOR,
-I - 1 ol Cx —]
10| 0|

WITHOUT TAIL SPANS WITH TAIL SPANS

RETAINING WALL SECTIONS & RAILROAD OVER

RAMPS GUARDRAIL PROTECTION OF RETAINING
WALLS SHALL BE PROVIDED.

NOTE: ALL DIMENSIONS ARE AT RIGHT ANGLES TO EXPRESSWAY. PREPARED BY 6 06 03
DESIGN SUPPORT AREA s o




DRAWN BY: BLT
CHECKED BY: VZ
APPROVED BY:jZ;/f

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAY DEVELOPMENT

SUBSTRUCTURE CLEARANCES

COUNTY ROAD AND CITY STREET UNDER

[SSUED: 08/15/03
SUPERSEDES:11/27/01

H
* 1, 40' MIN.
' SHLOR._, THRU _LANES . SHLOR.
J
O
" I

l_ 30' MIN.

30' MIN.

90°CROSSING OR MODERATELY SKEWED
COUNTY ROAD _UNDER

48' MIN.
7
M, 4'-2" SHLDR. THRU LANES __SHLDR._ 4' -2’
N o ‘ l P

35' MIN.
RECOMMENDED |

N
3

(T i
P | 3
SHARPLY SKEWED
COUNTY ROAD UNDER
! 10 | THRU _LANES | 10 #% |

7 (3
O
\Hﬁ¥‘7 \0“
—

CITY STREET UNDER

TRANSITION SLOPE AT FRONT OF ABUTMENT TO 1 ON 6 THROUGH CONE AREAS IN ALL GQUADRANTS.
WHERE THERE IS NOT SUFFICIENT ROOM FOR 1 ON 6 SLOPES FOR FULL HEIGHT OF EMBANKMENTS,BREAK
SLOPES STARTING WITH 1 ON 6 AT GROUND LINE AND EXTENDING TO INTERSECT THE 1 ON 2 SLOPES.
ALL DIMENSIONS ARE AT RIGHT ANGLES TO COUNTY ROAD.

**MINIMUM DIMENSION, MAY BE MODIFIED BY AGREEMENT WITH CITY OR SPECIAL CONDITIONS.

DESIEEEZLAJEIEgR?YAREA 6 o 06 o 04




DRAWN BY:
CHECKED BY:

s
APPROVED BY:7ZF

MJB
VZ

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAY TECHNICAL SERVICES

MODIFIED PARABOLIC
CROWN OFFSETS

[SSUED: 11727701
SUPERSEDES:04/15/95

Y = 0.03354 x!-5

X(ft) Y(in) Y(ft) X(ft) Y(in ) Y(ft)
1 0.0335 0.0028 26 4.4465 0.3705
2 0.0949 0.0079 27 4.7055 0.3921
3 0.1743 0.0145 28 4.9694 0.4141
4 0.2683 0.0224 29 5.2379 0.4365
5 0.3750 0.0312 30 5.5112 0.4593
6 0.4929 0.0411 31 5.7830 0.4824
7 0.6212 0.0518 32 6.0714 0.5058
8 0.7589 0.0632 33 6.3582 0.5298
3 0.3056 0.0755 34 6.6434 0.5541
10 1.0606 0.0884 35 6.9443 0.5787
11 1.2236 0.1020 36 7.2446 0.6037
12 1.3942 0.1162 37 7.5486 0.6230
13 1.5721 0.1310 38 7.8567 0.6547
14 1.7569 0.1464 39 8.1688 0.6807
15 1.9485 0.1624 40 8.4850 0.7071
16 2.1466 0.1789 41 8.8052 0.7338
17 2.3509 0.1959 42 9.12393 0.7608
18 2.5614 0.2134 43 9.4573 0.7881
19 2.7778 0.2315 44 3.7831 0.8158
20 2.9899 0.2500 45 10.1247 0.8437
21 3.2277 0.2630 46 10.4640 0.8720
22 3.4610 0.2884 47 10.8071 0.3006
23 3.6996 0.3083 48 11.1539 0.92385
24 3.9435 0.3286 49 11.5042 0.9587
25 4,1925 0.3494 50 11.8582 0.9882

Y = CROWN OFFSET

X = DISTANCE FROM CROWN HIGH PDINT

PREPARED BY
DESIGN DIV.

6.11.01




02/14/11
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[SSUED
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SUPERSEDES
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MICHIGAN DEPARTMENT OF TRANSPORTATION

BUREAU OF HIGHWAY DEVELOPMENT
STRAIGHT LINE SUPERELEVATION
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DESIGN DIVISION
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06/24/24

DRAWN BY: BLT MICHIGAN DEPARTMENT OF TRANSPORTATION ISSUED:
BUREAU OF DEVELOPMENT
CHECKED BY: VZ TYPICAL SECTION THRU DEPENDENT BACKWALL SUPERSEDES: 01/23/23
APPROVED BY: KCK
"D" (1-8" MIN) 8% D" 12%
REFERENCE
UNE———— |, o _gr a
EDGE )
L e e L A 1o
\J/\(IDA{ERPROOHNG - EAOTBARS ‘/ REFERENGE LINE) 2 .
N el K]
s T m (7
5 3 "7 N \‘ L 5
= B g S i 0 | .
| ) s — —
C — M . +
S T [~ ** CONSTRUCTION JOINT 5 & e=1-0" 2
= J=' == z = L
| — EM04 BARS SPA. @ 2 : @
‘ ol 1-6" (MAX) T " °
0 | I :
= \ . )
z| 2%
z % 3 BEAM OR
Qg vy GIRDER L
®|Q | \
% < | c
3 | L EA060400 SPA. @ 20
g : ALONG BEAM BEARING ¢ * "D"- 4%
‘ BLOCK OUT CONCRETE EM04 BAR
. 1 UNDER BEAM FLANGE *** NOTE: USE AN EK04 BAR WHERE THE BACKWALL
\_?:y/ DOES NOT INCLUDE A PAVEMENT SEAT.
P —————— asonrvPLATEOR
( ELASTOMERIC PAD Tign
%" JOINT 4% 1%" BEVEL Miy
FILLER MIN
JOINT A /
WATERPROOFING 8" MIN ) ,
Q / /
N 7 /
20" MIN 65° // y
OR ; LESS
MORE , THAN /
, 65° , /
o
BACKWALL SECTION CONSTRUCTION JOINT

PLAN NOTES:

BEAM + T - 4"
(WITH ELASTOMERIC PAD USE)

IN SLAB AND BACKWALL
BACKWALL JOINTS

CAST LOWER PORTION OF THE BACKWALL PRIOR TO PLACING DECK REINFORCEMENT. (USE WITH MANDATORY JOINT) (JOINT
WATERPROOFING IS A PAY ITEM WHEN A CONSTRUCTION JOINT IS MANDATORY)

IF ACONSTRUCTION JOINT IS USED, CAST THE LOWER PORTION OF THE BACKWALL PRIOR TO PLACING DECK REINFORCEMENT.
THERE WILL BE NO PAYMENT FOR THE REQUIRED JOINT WATERPROOFING. (USE WITH OPTIONAL JOINT).

**** ON THE VERTICAL FACE OF THE PAVEMENT SEAT, STOP THE JOINT WATERPROOFING 3" BELOW THE TOP OF DECK.

NOTE:
BARS WITH PREFIX "E" ARE TO BE EPOXY COATED.

THE BACKWALL THICKNESS "D" IS THE GREATER OF:

1) 1'-8" OR THE BEARING DIMENSION PLUS ' THE BEARING WIDTH - (FOR 90° CROSSINGS).
2) 1'-8" OR THE BEARING DIMENSION PLUS THE PRODUCT OF ' FLANGE WIDTH AND COSINE ANGLE OF CROSSING ---

(FOR SKEWED CROSSINGS)

HOLES IN WEB OF STRINGERS FOR BACKWALL REINFORCEMENT ON 90° JOBS SHOULD BE 1"@. INCREASE HOLE SIZE TO

ACCOMMODATE REINFORCEMENT IN SKEWED BACKWALLS.

* USE FOR STEEL BEAM BRIDGES ONLY.

** THIS JOINT IS MANDATORY WHEN PLATE GIRDERS WITHOUT BEARING STIFFENERS ARE USED.OTHERWISE THE JOINT IS OPTIONAL.

*** USE FOR SKEWED BRIDGES.

PREPARED BY
DESIGN DIVISION

6.20.01




o MICHIGAN DEPARTMENT TRANSPORTATION °
DRAWN BY: BLT éUSEAB UI? H?GHWA?FDEVI?BUSPMENﬁ ISSUED: 08/15/03

CHECKED BY: VZ REPLACEMENT OF SUPERSEDES:11/27/01
APPROVED BY: 7&F EXISTING END HEADER

REF. LINE A OR B
r?/’———-BLAST CLEAN EXIST. REINFORCEMENT

6“ '_‘:
SAW CUT 1" DEEP %
\\\\\\\ EXIST. END HEADER TO BE REMOVED
s HAND PATCHING * 7 T EXISTING © - .
i : *% . . hMA
< EXIST. DECK : ! ZZ\\\

! 1

i gy t CLASS AA

\\\\ ! 1 APPROACH =—SAW CUT FULL DEPTH
. . (PARALLEL TO REF. LINE)

4' MIN.

= % EXISTING DECK CONCRETE REMOVAL
EXIST. BKWL. IS TO EXTEND BEYOND THE FIRST
TRANSVERSE BAR.

JLﬁ J\ ¥ 3% HAND PATCHING MATERIAL AND

PERFORMANCE GRADE AS RECOMMENDED
ON AT THE PLAN REVIEW MEETING TO
MATCH EXISTING APPROACH SECTION
(440 LB./SYD. MIN.)

REF. LINE A OR B
REF. LINE A OR B‘*‘\\\\\§ __\\\\\\&

CONCRETE OVERLAY
CONC., GRADE D
EBO6 BARS SPA @ 1' -6
EBO6 BARS SPA @ 1'-6" e
EDGE _ _.é///’
. o i 7
e )
— .
.——— 3 [{e}1dp]
[elldp] K
L oOlas (=]le=
LV~ <T|<T I
. wijo
J T y J -
EXIST.
EXIST. BKWL.
~— JWP
S— JWP
¢ 9" DEEP HOLEFgL 4" CONCRETE, GRADE D. 4
CONCRETE OVERLAY MATERIAL o DEEP HOLE FOR
ADHESIVE ANCHORING MAY BE SUBSTITUTED AT 2DHESIVE OLE FOF
OF EBOG BAR. THE CONTRACTOR'S OPTION. e g

DESIEEEZGFFEIEEIJR$YAREA 6 o 20 o O ]. Q




DRAWN BY:
CHECKED BY: CWC
APPROVED BY: KCK

BLT

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT

ISSUED: 03/24/25

TYPICAL SECTION THRU SUPERSEDES: 08/26/24

INDEPENDENT BACKWALL

SEE MANUFACTURER'S DETAILS
K FOR EXPANSION JOINT DEVICE USED
@

16"

@
] REF.
3 LINE —— _ PLACE PARALLEL TO THE EXPANSION
o \ 3" 6" @ / JOINT FOR SKEWED BRIDGES
= |
s @ ©| EDGE — I Py — EK BARS (TYP)
|0 /
. EABARS (TYP)
e WP —— | — EAO4 i
- BARS P * 9 (2 OPTIONAL CONSTRUCTION JOINT
TXK_'T:‘!/_ _ 7T WITH JOINT WATERPROOFING.
\ [ e . / ) ELEVATION OF JOINT TO
[ . . 1 FOLLOW TOPS OF BEAMS.
> 4k ] BOTTOM OF
SIS —— EA04
e BARS EDGE BEAM
|.—— END OF BEAM
. .
i _  MINEBO4BARS @ 16"
(//
b f
2" MIN CLEAR
@ 111 ‘
EF050404 BARS @ 1'-6" (APPROX.) >
o
3hn 2% %
5% ] 22 a )
r j g
o ©
| —» @
MIN EAO6 BARS @ 1'-6 2
<
o
3 5
& ¥
7
@\ 7,
I|= . .
b i
Z|n
[TURESN]
4o
ol¥ &
5 ~ s Ij—: léj w
S|w 591558
2|8 Shon YA
=) Z J|lw o 1-4%
z|O sSojw <
s|u S|es
w N
o JWp —= N
EF050404
MINIMUM DEVELOPMENT LENGTH
\(EV?TNHS;BXU?&(EW&'(NT (SEE GUIDE 7.14.02 SERIES)
ABUTMENT
ABUTMENT WALL .
REINFORCEMENT ——— |
MIN EA04 BARS @ 1'-6" ~— ¢BEARING® NOTE:
PLAN NOTE: BARS WITH PREFIX "E" ARE TO BE EPOXY COATED.
@ ON THE VERTICAL FACE OF THE PAVEMENT SEAT, STOP THE JOINT WATERPROOFING ® TOESTABLISH ¢ BEARING, USE "A" = % TOTAL MOVEMENT

3" BELOW THE TOP OF BACKWALL.

(@ WHERE CONSTRUCTION JOINT IS USED, THERE WILL BE NO PAYMENT FOR THE
REQUIRED JOINT WATERPROOFING. THE CONCRETE USED TO CONSTRUCT THE
BACKWALL IS PAID FOR AS “SUBSTRUCTURE CONC, HIGH PERFORMANCE".

PARALLEL TO @ BEAM PLUS 1". FOR SKEWED BRIDGES,
"A" IS MEASURED AT CORNER OF FLANGE.

(@ ENSURE EDGE OF SLAB HAS CAPACITY. DESIGN AS EDGE
BEAM IN ACCORDANCE WITH AASHTO LRFD. DIMENSION
AND PROVIDE ADDITIONAL REINFORCEMENT AS NECESSARY.

PREPARED BY
DESIGN DIVISION

6.20.03




03/24/25

ISSUED:
SUPERSEDES: 11/25/24

MICHIGAN DEPARTMENT OF TRANSPORTATION

BUREAU OF DEVELOPMENT
TYPICAL SECTION THRU
INDEPENDENT BACKWALL WITH SLIDING SLAB

BLT

DRAWN BY:

CHECKED BY: CWC

APPROVED BY: KCK
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DRAWN BY: BLT
CHECKED BY: VZ
APPROVED BY: KCK

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT

ISSUED: 12/26/23

INDEPENDENT BACKWALL SUPERSEDES: 07/25/22

SLIDING SLAB DETAILS

* FOR DESIGN SPEEDS GREATER THAN 45 MPH (POSTED > 40 MPH),
THE DESIGNER MAY CONSIDER LENGTHS UP TO 20 FEET IN LENGTH
(MEASURED ALONG ¢) AS PROJECT AND GEOMETRIC LIMITATIONS ALLOW.

BRIDGE APPROACH GUTTER

GUARDRAIL POSTS **
: (¢ 1

NI . E—:

|

\ \
\ REFERENCE
\ JOINT

\ \

OPEN JOINT
SEE BRIDGE DESIGN
GUIDE 6.20.05A

SKEW ANGLE

EABARS
IN DECK

BRIDGE CONSTRUCTION @

EA06 BARS SPA @ 1'-0" MAX.
(TOP & BOTTOM)

FAN 5 EA050706 BARS BETWEEN

TOP & BOTTOM MAT EA06 BARS

(STAGGER ALTERNATE BARS 1'-0" AT ENDS)
(USE WITH SKEW ANGLE GREATER THAN 30°)

_, MINIMUM LAP/DEVELOPMENT LENGTH
(SEE GUIDE 7.14.02 SERIES)

EABARS
( IN DECK

‘\

X\ \

A\ . {

I
BRIDGE APPROACH GUTTER /

GUARDRAIL POSTS **

REINFORCED PAVEMENT PER STANDARD PLAN
R-45-SERIES. SEE STANDARD PLAN
R-43-SERIES FOR TRANSVERSE JOINT
LAYOUTS.

\ EXTEND BRIDGE RAILING TO
EDGE OF STUB (TYP)

SLEEPER SLAB
SEE BRIDGE DESIGN GUIDE 6.20.05

PLAN OF APPROACH

NOTES:

POUR APPROACH SLABS FROM EXPANSION LOCATION TOWARD REFERENCE
LINE (JOINT).

CAST APPROACH SLABS AT NIGHT WITH NIGHT TIME CASTING OF
SUPERSTRUCTURE CONCRETE.

*

*

USE GUARDRAIL ANCHORAGE, BRIDGE, DETAIL M4, M5 OR M6 PER
STANDARD PLAN R-67-SERIES.

PLAN NOTE:

DO NOT USE WHEELED, ROLLER BASED OR MACHINE MOUNTED COMPACTION
EQUIPMENT TO COMPACT THE SUBGRADE, SUBBASE, AND BASE WITHIN 10'
OF THE SLEEPER SLAB AFTER IT IS BUILT. USE ONLY HAND/PLATE
COMPACTORS. CONTACT PRESSURE OF COMPACTION EQUIPMENT SHALL
NOT EXCEED 10 PSI.

PREPARED BY
DESIGN DIVISION

6.20.03B




DRAWN BY:
CHECKED BY:
APPROVED BY:

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT

ISSUED:

SUPERSEDES:

BLANK
PAGE
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DESIGN DIVISION




MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT

INTEGRAL AND SEMI-INTEGRAL

DRAWN BY: BLT
CHECKED BY: VZ

ISSUED:

12/26/23

SUPERSEDES: 06/26/23

APPROVED BY: KCK ABUTMENT BACKWALL
- . -
REF. LINEAOR B ———»|
e _— -
EA04 BARS
(TOP & BOTT)
A EA04 BARS 2
(TOP & BOTT)
o
__EA04 BARS (TOP & BOTT) .3 _ REFERENCE JOINT ws
\ SEE NOTE * Z/3 i
__MINIMUM LAP/DEVELOPMENT LENGTH | | %2
(SEE GUIDE 7.14.02 SERIES) a— EABARS = =
\ (BOTT ONLY) (TYP) ‘7/ S
»
} 1 }
1]

. \Ta N y 5 Q
Z g EABAR " — © ° ° b 5%
=2z ¥ 3
= 5 L = | 7]
NP8 ° 0 9 © ©
- * v

S | e
! = -~ i A eyl
| B B =0 = T
‘ Y y @Oy °
| EAOS BAR - OPTIONAL CONSTRUCTION JOINT _L ok 1 1 2
‘ (IF CONSTRUCTION JOINT IS z T
‘ ' USED, CAST LOWER PORTION OF < P
_ ! BACKWALL PRIOR TO PLACING i 0S|z 0.
% | DECK REINFORCEMENT) *** @ TS Z @
= 3% U 3%" U)g’z\ @<= m%ﬁ&
z ! = 336 & %
- - an o < s |0
5 ‘ i L EM04 BARS SPA. @ 16" (MAX.) odlg WEo WwWx<sZ
0 I 5|0 = @ “ S
wr|c w P
z ||| EA08BARSALONG S « Z2|NY
o ‘ BEAM BEARING ¢ ** y ‘ <z|<
< ‘ ° ol Y
; | g 8
| — < <
2 Al [l 1 Encsear < <, ‘
| i i i
B | o o b5k
N S= Y | |
"’T i 2 2
e 1% BEVEL = 2
) 1 ul 2 &5
2" BEVEL ] ® 2 &
(MANDATORY) e u %
—— 1"JOINT = o e
EXPANSION JOINT FILLER iy i Q
w
WATERPROOFING —— | 9] 7 a
1-10" a _ 3 %
TWO LAYERS 0.015" (15 MILS) (MIN.) 5
POLYETHYLENE BOND BREAKER N
(WITH 6" SHEETS OVERLAP) 2.0 (MIN)
(PLACE 2" ONTO PAVEMENT SEAT)
(SEE BRIDGE DESIGN GUIDE
6.20.04B)
i )
PLAN NOTES:

*** WHERE OPTIONAL CONSTRUCTION JOINTS ARE USED, THERE WILL BE NO PAYMENT FOR THE REQUIRED JOINT WATERPROOFING.

* PROVIDE A SAWED JOINT 1%" DEEP BY %" WIDE (MINIMUM) IN THE TOP OF SLAB. SAW THE JOINT WITHIN 24 HOURS OF
PLACING THE CURING AND FILL TO %" BELOW TOP OF CONCRETE WITH POLYURETHANE OR POLYURETHANE HYBRID SEALANT.
(INCLUDED IN THE BID ITEM "SUPERSTRUCTURE CONC, FORM, FINISH, AND CURE, NIGHT CASTING (STRUCTURE NO.)").

NOTES:

USE INTEGRAL OR SEMI-INTERGRAL ABUTMENTS FOR STEEL BRIDGES LESS THAN 300" AND CONCRETE BRIDGES LESS
THAN 400" IN LENGTH.

**** LAP/DEVELOP BOTTOM MAT OF REINFORCEMENT THROUGH REFERENCE JOINT. BAR DIAMETER TO MATCH THE BOTTOM
LONGITUDINAL REINFORCEMENT IN THE BRIDGE DECK. ADD EXTRA REINFORCEMENT OVER BEAMS (EABARS).

** USE FOR INTEGRAL ABUTMENT BRIDGES ONLY.
SEMI-INTEGRAL ABUTMENTS SHOULD BE USED AT STREAM CROSSINGS.

D = BACKWALL THICKNESS. SEE GUIDE 6.20.01 FOR DEFINITION.
PREPARED BY

DESIGN DIVISION

6.20.04




DRAWN BY: BLT
CHECKED BY: VZ
APPROVED BY: KCK

MICHIGAN DEPARTMENT OF TRANSPORTATION

BUREAU OF DEVELOPMENT

INTEGRAL AND SEMI-INTEGRAL ABUTMENT

PARTIAL BACKWALL DETAILS

ISSUED:
SUPERSEDES: 01/27/20

12/26/23

SLAB FASCIA 4>[

EK04 BARS
(TYP @ FASCIA)

EAO08 BARS (NS)

EA08 BARS (NS)

TOP/SLAB> (TYP ALL BAYS) 7

MINIMUM LAP LENGTH
EA08 BARS (TYP)

BRIDGE
CONST ¢

(SEE GUIDE 7.14.02 SERIES)

[]

NOTE:

e —

LTOP/BOLSTERJ < EA08 BARS (NS)
(TYP ALL BAYS)
3" EMO04 BARS 3"
3" EMO4 BARS 3"
3 3

PARTIAL BACKWALL ELEVATION

SIMILAR FOR STEEL BEAM BRIDGES

GROUT BARS IN BEAMS PRIOR TO CASTING BACKWALL, ALL GROUT AND
MATERIALS, LABOR AND EQUIPMENT REQUIRED TO PLACE THE GROUT ARE
INCLUDED IN THE BID ITEM "SUPERSTRUCTURE CONC, NIGHT CASTING".

L EA08 BARS

(NS & FS)

PREPARED BY
DESIGN DIVISION

6.20.04A




DRAWN BY:
CHECKED BY: VZ
APPROVED BY: KCK

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT

INTEGRAL AND SEMI-INTEGRAL ABUTMENT
EMPIRICAL APPROACH SLAB DETAILS

BLT ISSUED:

12/26/23

SUPERSEDES: 07/25/22

GUARDRAIL POSTS ***** FT& ( CONSIDER EXTENDING BRIDGE RAILING TO EDGE OF STUB (TYP)
I

1 AW Y \

<—\\7\ BRIDGE APPROACH GUTTER \

20'-0" APPROACH SLAB

\ EABARS
\ \ IN DECK
\ REFERENCE JOINT \
STANDARD PLAN R-45-SERIES \ .
REINFORCED CONCRETE \ REF LINE A \
PAVEMENT **** "
\ \ REF PTA
\
\
* EXTEND OGDC OR AGGREGATE BASE .
FROM BOTTOM OF SLEEPER SLAB fgobmx F,\fgé\g(s
FOR A DEPTH OF 36" MAX., NOT :
TO EXTEND BELOW THE TOP OF \
ABUTMENT WALL EXCEPT WHEN \ \ ‘S)E’E’\E‘s;%gé DESIGN \\ MINIMUM
NECESSARY TO PROVIDE A MINIMUM \ \ o aDeE b LAP/DEVELOPMENT LENGTH
OF 12" BELOW SLEEPER SLAB. UIDE 6.20.05 \ (EABARS)

GUARDRAIL POSTS BRIDGE APPROACH GUTTER

\

r 2 1%

SEE STANDARD PLAN R-32-SERIES FOR
BRIDGE APPROACH GUTTER DETAILS

A
L BRIDGE RAILING ENDWALL EXTENSION
PLAN OF APPROACH ***

TWO LAYERS 0.015" (15 MILS) POLYETHYLENE BOND BREAKER (WITH 6" SHEETS OVERLAP)
ON STEEL TROWEL FINISH. EXTEND FROM STUB TO 2" ONTO BACKWALL AND AT ROAD SIDE
OF SLEEPER SLAB WITH CONCRETE PAVEMENT. INCLUDED IN BID ITEM "SUPERSTRUCTURE

CONC, NIGHT CASTING (,HIGH PERFORMANCE)"

L An
ﬁ ? » 20-0 »|a——— REFERENCE JOINT
o3 ‘
%8 .« REFLINEAORB
Ow 3, EA04 BARS SPA @ 5%" MAX. (TOP & BOTTOM) |
%) (&') — Lot
<z E3 JOINT
w MINIMUM EABARS
=
Z6 LAP/DEVELOPMENT LENGTH  _ _ (SEE GUIDE 6.20.04)
@a STANDARD PLAN (SEE GUIDE 7.14.02 SERIES)
i dal R-45-SERIES EABARS
o REINFORCED CONCRETE EXPANSION JOINT T EA04 BARS (TOP & BOTTOM)
<O PAVEMENT **** \y DEVICE ¢ Y= ( (TOP & BOTTOM)
= — ¥ —x
f = |
= —— i |
I_é:_ &z 110" MIN. -
q— -|= t
5'-0" MIN. BACKWALL
GEOTEXTILE SEPARATOR |
(SEE NOTES) 1 [
SLEEPER SLAB (SEE BRIDGE DESIGN GUIDES
6.20.05 & 6.20.05A FOR DETAILS)
DEPTH OF AGGREGATE
BASE OR OGDC *
. UNDERDRAIN, FDN, 4 INCH EJWP OR JWP ——  UNDERDRAIN. EDN
10N 1 (SEE NOTES) 4 INCH ' Y
APPROACH SECTION ***
NOTES:

ATTACH APPROACH CURB AND GUTTER TO THE APPROACH SLAB
WITH BOTTOM MAT TRANSVERSE REINFORCEMENT AND TO THE
BRIDGE DECK WITH BOTTOM MAT LONGITUDINAL REINFORCEMENT.

POUR APPROACH SLABS FROM EXPANSION LOCATION TOWARD
REFERENCE JOINT.

CAST APPROACH SLABS AT NIGHT WITH NIGHT TIME CASTING OF
SUPERSTRUCTURE CONCRETE.

USE GEOTEXTILE SEPARATOR ONLY WITH OPEN GRADED DRAINAGE COURSE.

OMIT UNDERDRAIN UNDER SLEEPER SLAB IF OPEN GRADED DRAINAGE
COURSE IS USED INSTEAD OF AGGREGATE BASE.

EMPIRICAL APPROACH SLABS (AS DETAILED ON THIS GUIDE) ARE NOT
REQUIRED AT THE ENDS OF BRIDGES WITH A LENGTH CONTRIBUTING TO
EXPANSION OF LESS THAN 50' FOR CONCRETE BEAM BRIDGES AND LESS
THAN 25' FOR STEEL BEAM BRIDGES. INSTEAD, USE A PAVEMENT SEAT
WITH STANDARD PLAN R-45-SERIES REINFORCED CONCRETE PAVEMENT.

** SEE GUIDE 5.46.01 FOR TERMINATION LIMITS OF AGGREGATE BASE
OR OPEN GRADED DRAINAGE COURSE.

*** THE DETAILED BRIDGE APPROACH SLAB IS BASED ON A
LONGITUDINAL UNSUPPORTED LENGTH OF 10 FEET MEASURED ALONG
THE CENTERLINE OF THE ROADWAY, A SLAB THICKNESS OF 12"

AND A MAXIMUM CONCRETE COVER TO THE CENTERLINE OF THE
BOTTOM LONGITUDINAL REINFORCEMENT OF 3". DEVIATION FROM
THESE DESIGN PARAMETERS FOR SPECIFIC PROJECTS REQUIRES A
COMPLETE REDESIGN OF THE BRIDGE APPROACH SLAB.

**** USE INVERTED "T" SLEEPER SLAB FOR CONCRETE AND HMA ROAD
APPROACH PAVEMENT. PLACE STANDARD PLAN R-45-SERIES
REINFORCED CONCRETE PAVEMENT THEN CONCRETE OR HMA ROAD
APPROACH PAVEMENT.

**** USE GUARDRAIL ANCHORAGE, BRIDGE, DETAIL M4, M5 OR M6 PER
STANDARD PLAN R-67-SERIES.

PREPARED BY
DESIGN DIVISION

6.20.04B
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MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT

ISSUED:

SUPERSEDES:

BLANK
PAGE
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DRAWN BY: BLT MICHIGAN DEPARTMENT OF TRANSPORTATION ISSUED: 12/27/21
BUREAU OF DEVELOPMENT

CHELEED B e INTEGRAL ABUTMENT - SINGLE ROW OF PILES SUPEHSEDE 204/ 28 /18
APPROVED BY: BMW (SECTION THRU STUB ABUTMENT)
REFERENCE LINE A—— o %% 30" MIN.
1/76//
MIN.
P FAQB DONELS
177" BEVEL
i f? ] <“//////// I =
:‘O 3// 3 * * % 3// }OEF‘OE
o v O
. A
= \ | % Ly
== . . { .10 &
= y = . T -
?)<? D= I MIN. =
wl, |2 I o =
T2 ! - H Ci K0 BARS @ 1'-0" NAX. o
= I <
F H T———FA06 BARS @ 1'-0" MAX.
oy \& ; 2/
Y A : Y
I
I
k10" MIN, T ¢ P

(TYP)

SECTION THRU STUB ABUTMENT

NOTES:

INTEGRAL STUB ABUTMENT BRIDGES WILL HAVE A SINGLE ROW OF PILES ORIENTED FOR WEAK AXIS BENDING.
THE WEBS OF THE H-PILES SHALL BE ORIENTED PARALLEL TO THE BRIDGE REFERENCE LINE.

PILES WILL BE EMDEDDED 2'-6" INTO THE ABUTMENT WALL.

UPON RECOMMEDATION FROM GEOTECHNICAL SERVICES SECTION, PREBORE PILE HOLE ACCORDING TO SECTION
705 DF STANDARD SPECIFICATIONS.

BACKFILL SHALL BE "BACKFILL., STRUCTURE, CIP” AS PER STANDARD SPECIFICATIONS.
* DELETE BERM WHEN STUB ABUTMENT HEIGHT IS GREATER THAN 5'-6".

#k INCREASE AS REQUIRED FOR PILE SIZE AND FORCES IN STUB ABUTMENT.

PREPARED BY
DESIGN DIVISION 6°ZO° O4D




. MICHIGAN DEPARTMENT OF TRANSPORTATION .
DRAWN BY:  MJB BUREAU OF HIGHWAY TECHNICAL SERVICES ISSUED: 11727701

CHECKED BY: VZ | INTERGRAL ABUTMENT - SINGLE ROW OF PILES |SUPERSEDES:08/21/397
APPROVED BY:7&F (PILE ORIENTATION )

BRIDGE CONST. ¢

an
\V
é/////gg?oo'oo"

90° ANGLE OF CROSSING

60° MIN.
120° MAX.

VARIABLE ANGLE OF CROSSING

NOTE :

INTEGRAL STUB ABUTMENT BRIDGES WILL HAVE A SINGLE ROW OF PILES ORIENTED FOR WEAK AXIS
BENDING. THE WEBS OF THE H-PILES SHALL BE ORIENTED PARALLEL TO THE BRIDGE REFERENCE LINE.

PREPARED BY
DESIGN DIV. 6.20.04E




DRAWN BY: BLT

MICHIGAN DEPARTMENT OF TRANSPORTATION

BUREAU OF HIGHWAY DEVELOPMENT

[SSUED: 08/15/03

CHECKED BY: VZ 1 SEMI-INTEGRAL ABUTMENT - SLIDING BACKWALL|SUPERSEDES:11/27/01
(SECTION THRU ABUTMENT )

APPROVED BY: 7&F

4"

i
{
|
L |
|
A
4 1'-6" EXPANSION JOINT
1" JOINT YA WATERPROOF ING
FILLER— |
EA BARS—T| 3¢
EA BARS——1T
3!
L
-
L, (VR[]
~—{Z
iz
o
<T|x=
m|<E
{aa]
<T
Ll|<T

N

EA BARS—T]  JI>CONST JT

EB BARst/

A BARS (TOP & BOTT)

¥ -———
%
.
— Iy ry I Iy r'y Iy J;.ﬂ’ >
A BARS [li//
(TOP & BOTT)
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NOTE:

NT
)

BACKFILL SHALL BE "BACKFILL, STRUCTURE, CIP" AS PER STANDARD SPECIFICATIONS.
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DRAWN BY:

CHECKED BY: VZ
APPROVED BY: KCK

BLT
BUREAU

OF DEVELOPMENT

MICHIGAN DEPARTMENT OF TRANSPORTATION

ISSUED: 12/26/23

SLEEPER SLAB DETAILS

SUPERSEDES: 07/25/22

5.0"

PLAN NOTE:

ENSURE THAT WEEP HOLES ARE OPEN
AND FREE OF DEBRIS PRIOR TO PLACING
EXPANSION JOINT DEVICE AND E3 JOINT.

16" 2.0 16"

E3 JOINT\

STANDARD PLAN R-45-SERIES
REINFORCED CONCRETE
PAVEMENT *

2SPA@ 9"
= 16"
EAO4 BARS
(TOP)

3 3

_— EXPANSION JOINT DEVICE

12"

EDO04 BARS SPACED

AT 8" MAX.

wox

10"

EA04 BARS SPACED

1" DIA. WEEP HOLES (TYP)
SPACED AT 3'-6" MAX.

******* I
‘ Q ******* Q\ UNDERDRAIN, FDN, 4 INCH

(COMBINE UNDERDRAINS OUTSIDE
OF SLEEPER SLAB AND OUTLET
AS ONE UNDERDRAIN)

AT 10" MAX. 3" 6 SPA@ 9'(£) = 46" 3"
EAO4 BARS (TOP & BOTTOM)
TYPICAL SECTION THRU SLEEPER SLAB
18" 36
_ P e
©
o = ) BRIDGE RAILING ENDWALL EXTENSION
= i 2SPA@9 i STANDARD ENDWALL REINFORCEMENT
3 =16 3 CAST INTO SLEEPER SLAB
32 EXPANSION JOINT DEVICE
/
EM04 BAR
L=126"-T / .
s
E
EM04 BAR "’i
______ : -
1" DIA. WEEP HOLES A NI I
SPACED AT 36" MAX, —————F+——————] I =
e — -
/R O— 11 ™
SLEEPER SLAB LEG OMITTED BEHIND UNDERDRAIN, FDN, 4 INCH
APPROACH CURB & GUTTER. SEE (COMBINE UNDERDRAINS OUTSIDE
BRIDGE DESIGN GUIDE 6.20.05A 3" 4SPA@ 9" = 3-0" 3" OF SLEEPER SLAB AND OUTLET
— EAO4 BARS == AS ONE UNDERDRAIN)

TYPICAL SECTION THRU END OF SLEEPER SLAB
BELOW BRIDGE RAILING ENDWALL EXTENSION

NOTES:

OMIT UNDERDRAIN UNDER SLEEPER SLAB IF OPEN GRADED DRAINAGE COURSE IS USED INSTEAD

OF AGGREGATE BASE.

* USE STANDARD PLAN R-45-SERIES REINFORCED CONCRETE PAVEMENT WITH CONCRETE AND HMA
ROAD APPROACHES. SEE STANDARD PLAN R-43-SERIES FOR TRANSVERSE JOINT LOCATIONS.

** T =APPROACH SLAB THICKNESS.
12" MINIMUM FOR DEPENDENT BACKWALL.
9" MINIMUM FOR INDEPENDENT BACKWALL.

PREPARED BY
DESIGN DIVISION

6.20.05




DRAWN BY:

BLT

CHECKED BY: VZ
APPROVED BY: KCK

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT

SLEEPER SLAB DETAILS

ISSUED:

12/26/23

SUPERSEDES: 07/25/22

—— 1%"/2%"

¥" GALVANIZED END PLATE
WITH ADHESIVE ANCHORS
(SEE EXPANSION JOINT DETAIL
SHEETS (EJ3 OR EJ4))

SLAB/SIDEWALK/BRUSH BLOCK FASCIA

RAILING FASCIA

SLEEPER SLAB
LEG OMITTED
BEHIND APPROACH
CURB & GUTTER

*HEIGHT WITH SIDEWALK

ENDWALL EXTENSION DETAIL

\ T
I
| APPROACH
Ei RAILING ENDWALL (SHAPE VARIES) | CURB & GUTTER
=l |
RAILING ENDWALL EXTENSION 0 T
| e N
T |
— | I
£ | | SLEEPER SLAB
o 8-0" (2 TUBE, 3 TUBE WITH PICKETS, | | =
= 4 TUBE, AESTHETIC PARAPET TUBE) X |
wa 10'-0" (TYPE 6, TYPE 7) ! |
Za ' E3 JOINT |
S | SEE ROAD |
5 ¢ JT DEVICE } PLANS |
< |
Q:/ 1 /\) I
EXP JT DEVICE BEND UP/UPTURN
(SEE EXPANSION JOINT DETAIL
SHEETS (EJ3 OR EJ4)) e 20" 1.6"
‘ |
OPENING AS REQUIRED
FOR EXP JT DEVICE
INSTALLATION AND MOVEMENT —
j— w
m
= P
1]
PLAN - ENDWALL EXTENSION DETAIL m E
X
S <
= o
=— @ EXP JT DEVICE g
E ©
= F
wo T
OPENING AS REQUIRED = 0
FOR EXP JT DEVICE 2SPA@ 8" o
INSTALLATION AND MOVEMENT 4" =1-4" 4" m =N
STANDARD Y
ENDWALL Fab o eq
REINFORCEMENT NS
CASTINTO T eb Nibb
SLEEPER SLAB & s
=
E— RAILING ENDWALL (SHAPE VARIES) £a
* 8
5
s
og
o ul
8" BEND UP —{
v 877
= E— SIDEWALK/CURB/BRIDGE APPROACH SLAB ~<———— APPROACH
CURB & GUTTER
T T

[«=— SLEEPER SLAB

PREPARED BY
DESIGN DIVISION

6.20.05A




DRAWN BY: BLT
CHECKED BY: VZ
APPROVED BY: KCK

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT

CONSTRUCTION, EXPANSION AND
FALSE JOINT DETAILS

[SSUED: 06/26/23
SUPERSEDES:11/27/01

EDGE J//EXPANSIDN JOINT
— )
= =
75" BEVELS
CONSTRUCTION GROOVE
OR FALSE JOINT (AT FALSE JOINTS)
| !

(1/4 OR 34" BEVEL CCURB UR STDEWALK FASCIA

PLAN

3/ A MOLDING AT FALSE JOINTS
OR DOUBLE '" A MOLDING AT
CONSTRUCTION JOINTS

{1/2// OR 3/4” BEVEL

) P )
CONSTRUCTION
OR FALSE JOINT
ELEVATION

MOLDING DETAILS

PROVIDE A SAWED JOINT 1's¢" DEEP BY '/,” WIDE (MINIMUM) IN THE TOP OF SLAB.
SAW THE JOINT WITHIN 24 HOURS OF PLACING THE CURING AND FILL TO '+” BELOW
TOP OF CONCRETE WITH POLYURETHANE OR POLYURETHANE HYBRID SEALANT.

(INCLUDED IN THE BID ITEM "SUPERSTRUCTURE CONC,
NIGHT CASTING (STRUCTURE NO.)").

* CONSTRUCTION

JOINT ——™

SLAB

% [\
3, BEVEL
CONSTRUCTION JOINT IN
SLAB OVER PIER OR

AT FIXED HANGER

* DO NOT EXTEND SLAB REINFORCEMENT
THROUGH CONSTRUCTION JOINT

(TYP)

FORM, FINISH, AND CURE,

SLAB
THICKNESS

2" %

3" KEY

LONGITUDINAL

CONSTRUCTION

JOINT IN SLAB

PREPARED BY
DESIGN DIVISION

0.25.01




DRAWN BY: BLT MICHIGAN DEPARTMENT OF TRANSPORTATION ISSUED: 01/23/23
BUREAU OF DEVELOPMENT
CHECKED BY: VZ SUPERSEDES:12/24/11
APPROVED BY: KCK EXPANSION JOINT COVER RETROFIT
RAILING CLEARANCE LINE——"] CALUANIZED OR
5" MIN. 6" MIN. VARIES| | STAINLESS STEEL ANCHORS 3"
SPACED @ 16" C. TO C. MAX. | |(TYP)
1 ON 2 ) P i
(TYP) 3 EXPANSION
'\\\\\ ’jﬁﬁwf JOINT DEVICE =
o o 2//
y et e S| S
! V" - ___________Y___*"1
! ! ! ‘\

GALVANIZED OR
STAINLESS STEEL ANCHORS

SECTION THROUGH EXPANSION JOINT

(DEVICE TYPE VARIES)

-
SIDEWALK

FASCIA

CURB LIN

GALVANIZED STEEL PLATE OR
RUBBER COVERED STEEL PLATE

PLAN VIEW
e RAILING CLEARANCE LINE
LEVEL AREA | VARIES -
VARIES
EXPANSION JOINT DEVICE
COVER PLATE 2"
(GALVANIZED STEEL OR ) 4>‘ ~—
RUBBER COVERED STEEL L
1" R
34" BEVEL W
4 F\
Y —
- BEGIN
- g ] ] ) j - *) ROADWAY
e a CROWN
L N\
] LEVEL—7 1
T (am]
— T
= \ Y, l ) — v
] Y Y
Y [ /
34" BEVEL \\\\~%4/zx MOLDING

NOTES:

PROVIDE GALVANIZED STEEL PLATES

(MINIMUM THICKNESS

OF ") OR RUBBER COVERED STEEL PLATES (MINIMUM
THICKNESS OF 36" AND BLAST CLEANED)

PROVIDE STAINLESS STEEL OR GALVANIZED CONCRETE
ANCHORS WITH A MINIMUM DIAMETER OF 3",

DETAIL COVER PLATES THAT REQUIRE A LENGTH GREATER

THAN 11°

TO BE FABRICATED FROM TWO EQUAL LENGTH

PIECES WITH A JOINT LOCATED AT THE CENTERLINE OF
PROVIDE A /4" WIDE GAP AT

THE SIDEWALK OR PATH.

THE JOINT THAT

IS PARALLEL TO THE CENTERLINE OF
THE SIDEWALK OR PATH.

JQ* B THAUNCH
S

C FASCIA BEAM

PLAN NOTES:

INSTALL PLATES SO THAT THE ANCHORS ARE SET ON
THE HIGH SIDE OF LONGITUDINAL SIDEWALK GRADE,

CLEAN EXPOSED ELASTOMERIC COVER SYSTEM SURFACES
WITH A CLEANER AS RECOMMENDED BY THE MANUFACTURE.
REPATR DAMAGE TO GALVANIZED SURFACES ACCORDING TO
SECTION 7.16 OF THE STANDARD SPECIFICATIONS FOR

CONSTRUCTION.

SPACE ANCHORS TO AVOID CONDUITS. CLAY TILE VOIDS
OR OTHER OBJECTS IN SIDEWALKS.

PREPARED BY
DESIGN DIVISION

0.28.06




DRAWN BY: BLT MICHIGAN DEPARTMENT OF TRANSPORTATION [SSUED: 02/14/11

BUREAU OF HIGHWAY DEVELOPMENT

HELRED B Ve JOINT DETAILS FOR SOLID PARAPET, SIDEWALK SUPERSEDES 205 /04/06

APPROVED BY7ZF | OR BRUSH BLOCK WITH EXP. JT. DEVICE EJ3

C EXPANSTON JOINT DEVICE EJ3
(COVER PLATE REQUIRED DVER SIDEWALK)
SEE EJ3 SHEET

117, BEVEL\\N

45°  FACE OF CURB
T -3 -
1
[am)]
— —— e
%2 |
= =
11" BEVEL @ =5
| ™
%
45°
NSy w8
- 177" BEVEL } | =7
I < | — e
| o | o-
° ]
3 \
DUTLINE OF /}// R -
RAILING POST e =
WHEN 70°< @ <110°
OMIT 24" OR 3" BEVELS
OPENING SIZE AS REQUIRED
BY EXPANSION JOINT DEVICE
PLAN
10" BEVEL«\x
-
Lol
o
=T
[
T
o
=
=
w
(aa)
= — 5
(@)
(am)
=T
v
3, BEVEL

FASCIA ELEVATION

SEE EJ3 STANDARD SHEET FOR EXPANSION JOINT DEVICE DETAILS.

PREPARED BY
DESIGN DIVISION 6° 29005




DRAWN BY: BLT MICHIGAN DEPARTMENT OF TRANSPORTATION ISSUED: 03/27/23
BUREAU OF DEVELOPMENT
CHECKED BY: VZ SUPERSEDES:02/14/11
APPROVED BY: KCK BRIDGE RAILING, 2 TUBE
R+2'-9"

6//

EDO6 BAR
R = ¢ BEAM TO SLAB FASCIA DISTANCE
- 1-7" - =r
lo\/2// R
«——HSS 5" x 5" x 4"

e x 24w (TYP.) ) L =7 B
LEVEL e <
FAQ4 ) \ J)
BARS 3// B 10\/2// N 5\/2// 10‘/2”
) - 17 3, BEVEL (TYP.) - -
K o WATER S TR e ET040411 BAR

M ] [ START CROWN OF ROADWAY
~ ? | xx £7040411 x¥x ED0G6 BARS
| /”%‘// ( —
] 33,7 J‘ — !
w % 73 ¢
i 1‘/2” —] -
, Sl o . =0 |
3,1 f E L i
/4 BEVEL ///<{22>‘ 7 eaos pars HAUNCH = SLAB THICKNESS (3")
STD. 4" A MOLDING
3 x 41" MIN. -
< 6" MIN. FOR > |
MICHIGAN 1800 BEAM
% 2/ 70 " TO 2/ 76 "

NOTES:

FOR ADDITIONAL DETAILS OF RAILING, SEE STANDARD PLAN
"F” CONSTANT EQUALS SLAB THICKNESS PLUS THICKEST B-21-SERIES.
FASCIA BEAM FLANGE PLUS /" PLUS AMOUNT OF
FASCIA BEAM DROP REQUIRED TO MAINTAIN MINIMUM * [T IS PREFERRED TO POSITION THE FASCIA BEAM
SLAB THICKNESS AT CURB PLUS HAUNCH (1"). TO CARRY THE SCREED RAIL WHICH WILL BE

APPROXIMATELY 1'-0" FROM THE ET BAR. HOWEVER,

[F "F" BECOMES GREATER THAN 12" USE A HAUNCH DETAIL 417" MINIMUM WILL APPLY TO CURVED GIRDERS ONLY.

ON THE FASCIA SIDE OF THE BEAM SIMILAR TO THE HAUNCH
DETAIL ON THE INTERIOR SIDE. ADDITIONAL REINFORCEMENT #k SPACE AT ALTERNATE TRANSVERSE SLAB BARS

MAY BE REQUIRED IN THE AREA OVER THE BEAM FLANGE IF (1'-6" MAX.). PLACE ADDITIONAL ET040411 BARS
THE HAUNCH BECOMES EXCESSIVE. 9” EACH SIDE OF ¢ RAILING POST.

THE DETAILED REINFORCEMENT IN THE SLAB (EAO5 & EDOG $okx AT EACH POST PLACE 7 - ED060409 BARS SPACED
BARS) IS THE MINIMUM FOR THE RAILING. THE DESIGN OF AT 97,

THE SLAB OVERHANG MAY REQUIRE ADDITIONAL REINFORCEMENT

(OR [NCREASING THE REINFORCEMENT AREA (DIAMETER) sk 2" HIGH x 4" LONG (£). FORMING NOT REQUIRED.

SHOWN ). BARS WITH PREFIX "E” ARE TO BE EPOXY COATED.

PREPARED BY
DESIGN DIVISION 6 e 29 e 06




DRAWN BY:
CHECKED BY:
APPROVED BY:

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT

[SSUED:
SUPERSEDES:

PREPARED BY
DESIGN DIVISION




DRAWN BY: BLT
CHECKED BY: VZ
APPROVED BY: BMW

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT

[SSUED: 12/16/19

BRIDGE BARRIER RAILING TYPE 7

SUPERSEDES:02/14/11

WEIGHT =

414 LBS/LFT (BRIDGE BARRIER RAILING TYPE 7)
449 LBS/LFT (BRIDGE BARRIER RAILING AESTHETIC TYPE 7. DET 1)

EW061302 BAR

"
+ 2‘/2
—»

428 LBS/LFT (BRIDGE BARRIER RAILING AESTHETIC TYPE 7. DET 2)

7 3/4// 3 3/4//

T

EA#6 BAR 444///

* 417" MIN.

6" MIN. FOR
MICHIGAN 1800 BEAM

HAUNCH

l——— XK = |
S
T — I I <
W‘ io
/ Y ¥y
< A ¥
7 =
- = ‘ 1"
o — EP1#4 BARS © 6" | - e,
o Il = ®<§
= | s — EA#4 BAR o] -
=3 by
Il =9 (8 TOTAL) T = EZ1#4 BAR
§ o S5
S| UTILITY ~ 4" 65"
&| CONDUIT— v W >
5 » — F71#4 BARS @ 6” 1
54 <
sl -t =6}
\ Y Y
Y
A < T ) < T
o N oy
- ™ B —
I Y ig
) =
|
1 ! -
F\\\\kEW#B BAR
IN ENDWALL
TRANSITION
SECTION

*2'-0" 10 2 -6"

NOTE:

"F” EQUALS SLAB THICKNESS PLUS THICKEST FASCIA
BEAM FLANGE PLUS 20" PLUS AMOUNT OF FASCIA BEAM
DROP REQUIRED TO MAINTAIN MINIMUM SLAB THICKNESS
AT CURB PLUS HAUNCH (1").

[F "F" BECOMES GREATER THAN 12" USE A HAUNCH

DETAIL ON THE FASCIA SIDE OF THE BEAM SIMILAR TO
THE HAUNCH DETAIL ON THE INTERIOR SIDE. ADDITIONAL
REINFORCEMENT MAY BE REQUIRED IN THE AREA OVER THE
BEAM FLANGE IF THE HAUNCH BECOMES EXCESSIVE.

BARS WITH PREFIX "E" ARE TO BE EPOXY COATED.

FOR ADDITIONAL DETAILS OF RAILING, SEE STANDARD
PLAN B-28-SERIES.

DO NOT PLACE MORE THAN ONE 3" @ UTILITY CONDULT IN
THE BARRIER.

111"
EP1#4 BAR

[T IS PREFERRED TO POSITION THE FASCIA BEAM
TO CARRY THE SCREED RAIL WHICH WILL BE 6" T0
8" FROM THE EZ BAR. HOWEVER. 47" MINIMUM
WILL APPLY TO CURVED GIRDERS ONLY.

PERPENDICULAR TO PLANE OF SLAB - NORMAL CROWN
SECTION AND HIGH SIDE OF SUPERELEVATED
SECTIONS. VERTICAL - LOW SIDE OF SUPERELEVATED
SECTIONS.

8°g" BRIDGE BARRIER RAILING AESTHETIC TYPE 7. DET 2.

BACK OF BARRIER TO SLAB FASCIA MAY BE DECREASED
TO 1'%" (FROM 2'7") AND TOE OF BARRIER SHIFTED
ACCORDINGLY TO ACCOMMODATE THE NEED FOR INCREASED
OR MAINTAINING SHOULDER WIDTHS. DISTANCE TO BE
DETATLED ON THE PLANS.

PREPARED BY
DESIGN DIVISION

0.29.08




DRAWN BY: BLT MICHIGAN DEPARTMENT OF TRANSPORTATION ISSUED: 12/16/19
BUREAU OF DEVELOPMENT

CHECKED BY: VZ SUPERSEDES:02/14/11
APPROVED BY: BMW BRIDGE BARRIER RAILING TYPE 6
3-1" 6'-8" 3" =654 WEIGHT =

601 LBS/LFT (BRIDGE BARRIER RAILING TYPE 6)

646 LBS/LFT (BRIDGE BARRIER RAILING AESTHETIC TYPE 6. DET 1)
”________"\~\\\\\\\\\\\\\\\________ﬁ 615 LBS/LFT (BRIDGE BARRIER RAILING AESTHETIC TYPE 6. DET 2)
@

6 =83, 1o$/ 410

EW061304 BAR - /
+ 2 ‘/2// 9 3/4// 8 1"
[ -t e - -
KKk . xx :\OO 7\50
o F
Y =
/ A —
——EZ2#4 BARS @ 8"
< A
@ Yy
s —— EA#5 BAR (TYP) w
- (12 TOTAL)
Ll -
[@GSRNQN] %)
< o =
0| & EZ1#4 BAR
< A Lo
it( 6‘ 7\/8//
L L
<
= UTILITY —— E71#4 BARS @ 8" -
0 CONDUIT—
[N ]
T
a Il
m\
o o) Y .
= S
| B N o
! 1 A |
S :\oo \(\1 S
~— [Te]
= = = ~ |
- . ~
: vy "
) : - Al
O
=
FA#6 BAR———/// H EW#6 BAR =
* 415" MIN. IN ENDWALL T
MICHIGAN 1800 BEAM SECTION
*2'-0" T0 2'-6"
NOTE - EZ2#4 BAR
"F” EQUALS SLAB THICKNESS PLUS THICKEST FASCIA % [T 1S PREFERRED TO POSITION THE FASCIA BEAM
BEAM FLANGE PLUS '~ PLUS AMOUNT OF FASCIA BEAM TO CARRY THE SCREED RAIL WHICH WILL BE 6" TG
DROP REQUIRED TO MAINTAIN MINIMUM SLAB THICKNESS 8" FROM THE EZ BAR. HOWEVER, 4'7" MINIMUM
AT CURB PLUS HAUNCH (1"). WILL APPLY TO CURVED GIRDERS ONLY.
[F "F" BECOMES GREATER THAN 12" USE A HAUNCH ** PERPENDICULAR TO PLANE OF SLAB — NORMAL CROWN
DETAIL ON THE FASCIA SIDE OF THE BEAM SIMILAR TO SECTION AND HIGH SIDE OF SUPERELEVATED
THE HAUNCH DETAIL ON THE INTERIOR SIDE. ADDITIONAL SECTIONS. VERTICAL - LOW SIDE OF SUPERELEVATED
RE INFORCEMENT MAY BE REQUIRED IN THE AREA OVER THE SECTIONS.

BEAM FLANGE [F THE HAUNCH BECOMES EXCESSIVE.
¥#%% 103" BRIDGE BARRIER RAILING AESTHETIC TYPE 6., DET 2.
BARS WITH PREFIX "E” ARE TQ BE EPOXY COATED.
+ BACK OF BARRIER TO SLAB FASCIA MAY BE DECREASED

FOR ADDITIONAL DETAILS OF RAILING, SEE STANDARD TO 1'%" (FROM 2'7") AND TOE OF BARRIER SHIFTED
PLAN B-29-SERIES. ACCORDINGLY TO ACCOMMODATE THE NEED FOR INCREASED

OR MAINTAINING SHOULDER WIDTHS. DISTANCE TO BE
DO NOT PLACE MORE THAN ONE 3" @ UTILITY CONDULT IN DETAILED ON THE PLANS.

THE BARRIER. S —
DESIGN DIVISION 6° 29009




DRAWN BY: BLT

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT

ISSUED: 01/27/25

CHECKED BY: CWC
APPROVED BY: KCK

BRIDGE BARRIER RAILING, TYPE 4
FOR RAILING REPAIR

SUPERSEDES: 08/27/18

2%" - 3%" ‘ L 10 61"
6%"
. ~ \
5 )
:I - x 'll’l‘

NS @ N )

T A Oy &
77 < 2 DETAIL A
N & —_—

EZ040310 (OPTIONAL)
" > CONTRACTOR MAY PLACE OVERLAY
Y o © PRIOR TO PLACEMENT OF BARRIER.
- ADDITIONAL OVERLAY MATERIAL
] NEEDED SHALL BE AT
CONTRACTOR'S EXPENSE.
~ N
‘. _:\;r 3% Lﬁ 6%"
1-6" EP040702
70
| " TOE OF PROPOSED BARRIER
EG040710 g 3 T
— ALTERNATE EG04 AND EZ04 BARS AT 8" MAX SPACING
%" BEVEL (TYP) \ ‘ / PLACE EP04 BAR 4" EACH SIDE OF EZ04 BAR
» /
- & 5 EXISTING CURB LINE
. ;
2 . 3 EXISTING WALK (REMOVE)
y .| & R ™
il B I 4 ——— DETAILA REMOVE EXPOSED PORTION OF
g - o R / EXISTING COPPER WATERSTOP
[

=

UTILITY
CONDUIT—

(INCLUDED IN BID ITEM
"STRUCTURES, REHABILITATION,
REM PORTIONS.")

TOP OF EXISTING SLAB

| T CUT EXISTING BARS SO PATCH OR
OVERLAY PROVIDES 1%" COVER.

N JV
~

6" DEEP HOLE
FOR ANCHORAGE OF: . I |
EG04 BARS
EZ04 BARS
IF DAMAGE OCCURS IN DRILLING - 10%" 2%
HOLE, THE FORMING REQUIRED TO : :

RETAIN ADHESIVE IS INCLUDED IN
THE BID ITEM FOR "ADHESIVE
ANCHORING OF VERTICAL BAR."

HAND CHIP AS REQUIRED TO OBTAIN 1%" MIN

THICKNESS PATCHING MIXTURE (INCLUDED IN THE BID ITEM
"STRUCTURES, REHABILITATION, REM PORTIONS.")

PLACE CONCRETE PATCHING MIXTURE. **

TYPICAL SECTION THRU BARRIER

* PERPENDICULAR TO PLANE OF SLAB - NORMAL CROWN SECTIONS AND HIGH SIDE OF SUPERELEVATED SECTIONS.

VERTICAL - LOW SIDE OF SUPERELEVATED SECTIONS.

DO NOT PLACE MORE THAN ONE 3" @ UTILITY CONDUIT IN THE BARRIER.

HAND CHIPPING IN FRONT OF BARRIER IS NOT REQUIRED WHEN PROJECT INCLUDES CONCRETE OVERLAY.

** PLAN QUANTITIES SHOULD SHOW PATCHING MIXTURE TO BE "PATCHING MORTAR OR CONCRETE."

NOTE:
DO NOT USE THIS GUIDE FOR FULL BRIDGE BARRIER REPLACEMENT.

FOR PERMISSIBLE USES OF BRIDGE BARRIER RAILING REPAIRS SEE
BRIDGE DESIGN MANUAL SECTION 12.05.05.

PREPARED BY
DESIGN DIVISION

6.29.09A




DRAWN BY: BLT

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT

[SSUED: 12/16/19

CHECKED BY: VZ
APPROVED BY: BMW

BRIDGE BARRIER RAILING TYPE 6
TWO STAGE DECK

SUPERSEDES:02/14/11

DETAIL A - OPTIONAL

‘///

103" 4
CONTRACTOR MAY PLACE OVERLAY PRIOR
\ TO PLACEMENT OF BARRIER. ADDITIONAL ] ] -
! OVERLAY MATERIAL NEEDED SHALL BE AT
CONTRACTOR'S EXPENSE.
1‘/2// |, 30 " = S
+ 2l - 152% LR if >
e 4% o
i :m{
i i Y |
——E72#4 BARS e 8" Y
:DO 1/73//
© = — EA#S BAR (TYP) - >
< (12 TOTAL)
n o
8l E71#4 BAR
< a =
wd
5‘0 M i 6\/8// 7\/8//
™ it T—T—>
<
- | (
= UTILLTY ———£71#4 BARS @ 8" ‘
O~ CONDUIT—|—1—
O
3 SEE 1”{ CONCRETE
e DETAIL A K\\OVERLAY N
N Oy y S
S N:q
y MY V5 [
/ o | <
~ = - !
L | |
Y
Y
T
O
=
)
=
* 417" MIN.
T EA#G BAR
6" MIN. FOR ! N
MICHIGAN 1800 BEAM 1’ 71‘//
¥2'-0" 10 2'-6"
EZ2#4 BAR
NOTE @

"F” EQUALS SLAB THICKNESS, MINUS SECOND STAGE,
PLUS THICKEST FASCIA BEAM FLANGE, PLUS /)", PLUS
AMOUNT OF FASCIA BEAM DROP REQUIRED TO MAINTAIN
MINIMUM THICKNESS AT CURB PLUS HAUNCH (1”").

[F "F" BECOMES GREATER THAN 12" USE A HAUNCH

DETAIL ON THE FASCIA SIDE OF THE BEAM SIMILAR TO
THE HAUNCH DETAIL ON THE INTERIOR SIDE. ADDITIONAL
REINFORCEMENT MAY BE REQUIRED IN THE AREA OVER THE
BEAM FLANGE IF THE HAUNCH BECOMES EXCESSIVE.

BARS WITH PREFIX "E" ARE TO BE EPOXY COATED.

FOR ADDITIONAL DETAILS OF RAILING, SEE STANDARD
PLAN B-29-SERIES.

DO NOT PLACE MORE THAN ONE 3" @ UTILITY CONDULT IN
THE BARRIER.

[T IS PREFERRED TO POSITION THE FASCIA BEAM
TO CARRY THE SCREED RAIL WHICH WILL BE 6" T0
8" FROM THE EZ BAR. HOWEVER. 47" MINIMUM
WILL APPLY TO CURVED GIRDERS ONLY.

PERPENDICULAR TO PLANE OF SLAB - NORMAL CROWN
SECTION AND HIGH SIDE OF SUPERELEVATED
SECTIONS. VERTICAL - LOW SIDE OF SUPERELEVATED
SECTIONS.

1034 BRIDGE BARRIER RAILING AESTHETIC TYPE 6, DET 2.

BACK OF BARRIER TO SLAB FASCIA MAY BE DECREASED
TO 1'%" (FROM 2'7") AND TOE OF BARRIER SHIFTED
ACCORDINGLY TO ACCOMMODATE THE NEED FOR INCREASED
OR MAINTAINING SHOULDER WIDTHS. DISTANCE TO BE
DETATLED ON THE PLANS.

PREPARED BY
DESIGN DIVISION

6.29.09D




DRAWN BY: BLT
CHECKED BY: VZ
APPROVED BY: KCK

MICHIGAN DEPARTMENT OF TRANSPORTATION  [[SSUED: 03/27/23
BUREAU DF DEVELOPMENT

BRIDGE RAILI

AESTHETIC PARAPET TUBE

NG, SUPERSEDES:02/14/11

WEIGHT = 320 LBS/FT

R = C BEA

M TO SLAB FASCIA DISTANCE
R +2/79//

c—

6//

*x EDO6 BAR

35" x 3%" x %q¢" PLATE

HSS 4" x 4" x %", A500 GRADE B

l2g” ELASTOMERIC BOUND FABRIC PAD

+ EAO4 LONGITUDINAL
BARS (TOP)
SPA @ 10" MAX.
C BEAM TO FACE OF
BARRIER

+¥x EDO6 BARS @ 9"

+ EADOS LONGITUDINAL
BARS (BOTTOM)
SPA @ 10" (MAX.)
C BEAM TO FACE OF
BARRIER

NOTES:

* [T 1S PREFERRED TO

HSS 4" x 3" x '7s"

7//

J J ﬂ7:::ﬁ

"

/

|

|

£L040707

x 2" x g (TYP.)

! y 5¢"® ANCHOR STUDS, EACH WITH
| k% WATER 1 FLAT WASHER, 1 LOCK WASHER AND
B STOP HEX NUT (TYP.) EMBEDDED 10'"
. . IN CONCRETE PARAPET
\ " 10" x 81" x 34" A36 BASE PLATE
A PEFIEVEIAAA, | Rl ———— (6) EAD4 LONGITUDINAL BARS
A . ®i? ——— (2) 2" x 73" x 3" A36 PLATES
(@)
R E;é@& oF i —— EL0O4 BARS e 8" C-C
[QN] o | 7"
< | ROADWAY 21/, PLACE ADDITIONAL ELO4 BARS
N . R <H4}‘ , 6" EACH SIDE OF € RAILING POST.
<Y A /
L IS °¢ \:>\L’ )
N A
LJ . [ ] i L )
I [
° ° [J ::gj

BOTTOM
* 415" MIN.

‘ Y
T EA0Y BARS o /¢“§ L,

TOP -~ /s BEVEL (TYP.)
TEAOS BARS | 10"

STD. 37" A MOLDING

(6" MIN. FOR
MICHIGAN 1800 BEAM)

| x1'-6" T0 2 -6"

FLUSH MOUNT BRIDGE RA

[LING

POSITION THE FASCIA BEAM TO

CARRY THE SCREED RATL WHICH WILL BE 6" TO 8"

FROM THE EL BAR.
APPLY TO CURVED BRI

ek 2" HIGH x 4" WIDE |

HOWEVER 47" MINIMUM WILL
DGES ONLY.

). FORMING NOT REQUIRED.

+ THE DETAILED REINFORCEMENT IN THE SLAB (EAO4, EAQS
& EDO6 BARS) IS THE MINIMUM FOR THE RATLING [N
ADDITION TO STANDARD BRIDGE SLAB REINFORCEMENT. THE

DESIGN OF THE SLAB
RE INFORCEMENT (OR [
(DIAMETER) SHOWN).

OVERHANG MAY REQUIRE ADDITIONAL
NCREASING THE REINFORCEMENT AREA
ALL TOP TRANSVERSE BRIDGE SLAB

RE INFORCEMENT [S HOOKED SIMILAR TO THE EDO6 BAR
DETAILED ON THIS SHEET. BARS WITH PREFIX “E” ARE

TO BE EPOXY COATED.

FOR ADDITIONAL DETAILS ON RAILING, SEE STANDARD
PLAN B-25-SERIES AND GUIDES 6.29.10A & 6.29.108B.

DO NOT PLACE UTILITY CONDUITS IN THE BARRIER.

IF “F" BECOMES GREATER THAN 12" USE A HAUNCH

DETAIL ON THE FASCIA SIDE OF THE BEAM SIMILAR TO
THE HAUNCH DETAIL ON THE INTERIOR SIDE. ADDITIONAL
REINFORCEMENT MAY BE REQUIRED [N THE AREA OVER THE
BEAM FLANGE IF THE HAUNCH BECOMES EXCESSIVE.

PREPARED BY
DESIGN DIVISION 6°29° 10




DRAWN BY: BLT MICHIGAN DEPARTMENT OF TRANSPORTATION ISSUED: 08/15/03

BUREAU OF HIGHWAY DEVELOPMENT
CHECKED BY: VZ | BRIDGE RAILING, AESTHETIC PARAPET TUBE [SUPERSEDES:11/27/01

APPROVED BY: 74F END WALLS DETAILS
] 734"
/\
- 'l )\
1] -
N
S o X
5 g 5 2
! + -
< 70 . 1!_2%[!
% |
0N | =)
Lo 1 -2%"
* FLO61100 ** F| 061101
L = atbtctdte = 11'-0* L = atbtctdte = 11'-1"
a=3'-10%“b=6%" c=4’-21/2“ a=4'-2%"b=7%" c=3|_101/2n
d=1"21/3" e=1'-2%"f=0 d=1"2%" e=1"'2%"f=7%”
g 6% §: 0
6" 35PA @8 = 20" 6 7 SPA @ 8" = 4' -8 4
* ELD61100 BARS ** ELO61101 BARS
A 6376 S
ELO6 BAR
N
S S |

\
T AN

j;::j::=> EAQ4 BARS (ES)

ELO4 BARS @ 8’ 10*
END WALL DETAIL

NOTE:

FOR ADDITIONAL DETAILS OF RAILING, SEE STANDARD PLAN

B-25-SERIES AND GUIDES 6.29.10 & 6.29.10B. PREPARED BY ES 2253 ]_[J(§
DESIGN SUPPORT AREA o o




DRAWN BY: BLT

MICHIGAN DEPARTMENT OF TRANSPORTATION  [[SSUED: 05/23/16

BUREAU OF HIGHWAY DEVELOPMENT

CHECKED BY: VZ
APPROVED BY: DAJ

BRIDGE RAILING, AESTHETIC PARAPET TUBE
END WALL SECTIONS

SUPERSEDES:12/22/11

1/70// 2‘/2//
e —

37 BEVEL (TYP)

‘ -
| %
___ |
| e
:\N — a1 ELOG - ;
e BAR .
- =
I O }m
tr\ S
Y \i 5\“ S
7 — TI\T S
C ) ?
| -
ELO4 BAR . 2 o
— ] e o
= | <
W | m
<] q ‘ |
- | =
— | O
21" 7 2" i
|
WATER STOP #¢ —— | ]
N | bl Y
— )
J LEVEL UNDER RAILING
CD ) 1/70// 2‘/ 1"
* SIDEWALK FASCIA « . 22
), A\ }‘\\\\*‘-75LAB FASCIA 3" BEVEL (TYP)
SECTION AT END WALL ¢//////
(TUBE CONNECTLION AREA) - i i
I— s
|
s 1 I
S _ S _
e BEE
T +
oy |
]
L — — 1 > o
(o]
¥
A A
ELO6 BAR L o
[am
= |
[an]
P o \\ -~
3,0 (P 3,1 g(
2 17y 277 Ll
| |
WATER STOP s —— | | | i
R a Y
I 7
LEVEL UNDER RAILING
= —
* SIDEWALK FASCIA
A, I, |‘\‘\~—“—$LAB FASCIA
NDTE:

* IF BRIDGE RAILING IS MOUNTE
THE "EL" BARS SHALL BE CAST

% 2" HIGH x 4" LONG (+). FOR
USE WHEN RAILING IS MOUNTED

D FLUSH TO THE SLAB.
IN THE SLAB.

MING NOT REQUIRED.
FLUSH TO THE SLAB.

SECTION AT END WALL

(FULL CONCRETE AREA)

PREPARED BY
DESIGN DIVISION 6 e 29 ° :I.OB




DRAWN BY:
CHECKED BY: VZ
APPROVED BY: KCK

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT

BLT

ISSUED: 02/26/24

BRIDGE RAILING, AESTHETIC PARAPET TUBE
SIDEWALK SECTION

SUPERSEDES: 11/27/23

R= @BEAMTO SLAB
FASCIA DISTANCE

11"

18"
r1—~‘ [‘% R +2-9" ‘ AL_}
§ o o & :
¥y A 6“ \ /
EB04 BAR ED04 BAR EDO06 BAR 1gr
ET06 BAR

l«—— RAILING CLEARANCE LINE

LEVEL TO 1-2%" 5'-2" OR GREATER PREFERRED

EAG4 BARS VARIES T~ EXPANSION JOINT
7" (16" MAX. SPACING) BOTTOM 5" (DSEE\QCEEJfg"?’EE'j“P'S-QTEET)
o
EA04 BARS VARIES 4‘
5 | a4 10" (16" MAX. SPACING) TOP 1
** WATER STOP R
%" BEVEL
N EABBARS Y | v 20% 2.1% MAX) _
*‘ \ 1 \ Pl
: - , BEGIN
o v '\ d i © ° \ ROADWAY 3,
I - SE— — L] CROWN
"\
LEVEL —
" T _ 2
. | *EDO04 BAR (EB04 BAR OPTIONAL) T f &2
L L ) ‘ | % ®
»\ i ———
‘ *ETOBBARS | —F k !
y /NA\ . ﬂ L STANDARD
" BEVEL %" A MOLDING TRANSVERSE
! 4 * HAUNCH B ARSS S
ok 41/2|| MIN .
6" MIN. FOR +EDOE @9
MICHIGAN 1800 BEAM @ FASCIA BEAM
2-0"TO 26"

NOTES:

"F" CONSTANT EQUALS SLAB THICKNESS PLUS HAUNCH PLUS
THICKEST FASCIA BEAM FLANGE PLUS %" PLUS AMOUNT OF
FASCIA BEAM DROP REQUIRED TO MAINTAIN SLAB THICKNESS
AT CURB LINE.

IF "F" BECOMES GREATER THAN 12" USE A HAUNCH DETAIL

ON THE FASCIA SIDE OF THE BEAM SIMILAR TO THE HAUNCH
DETAIL ON THE INTERIOR SIDE. ADDITIONAL REINFORCEMENT
MAY BE REQUIRED IN THE AREA OVER THE BEAM FLANGE IF
THE HAUNCH BECOMES EXCESSIVE.

+ THE DETAILED REINFORCEMENT IN THE SLAB (ED06 BARS)
IS THE MINIMUM FOR THE RAILING. THE DESIGN OF THE

SLAB OVERHANG MAY REQUIRE ADDITIONAL REINFORCEMENT

(OR INCREASING THE REINFORCEMENT AREA (DIAMETER)

SHOWN). ALL TOP TRANSVERSE BRIDGE SLAB REINFORCEMENT

IS HOOKED SIMILAR TO THE ED06 BAR DETAILED ON THIS
SHEET. BARS WITH PREFIX "E" ARE TO BE EPOXY COATED.

* SPACE WITH ALTERNATE TRANSVERSE SLAB BARS (1'-6" MAX.).
EB04 BAR MAY BE ADHESIVE ANCHORED INTO 6" DEEP HOLE
INSTEAD OF ED04 BAR. PLACE ADDITIONAL ET06 BAR 6" EACH
SIDE OF ¢ RAILING POST.

** APPLIES TO CURVED BRIDGES ONLY.
*** 2"HIGH x 4" LONG (+). FORMING NOT REQUIRED.

**** USE ATARGET CROSS SLOPE (2.0%) LESS THAN THE MAXIMUM
TO ACCOUNT FOR INCONSISTENCIES IN CONCRETE FINISHING.

PREPARED BY
DESIGN DIVISION

6.29.10C




DRAWN BY:
CHECKED BY:
APPROVED BY:

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT

[SSUED:
SUPERSEDES:

PREPARED BY
DESIGN DIVISION




DRAWN BY: BLT MICHIGAN DEPARTMENT OF TRANSPORTATION [SSUED: 02/14/11
CHECKED BY: V7 BUREAU OF HIGHWAY DEVELOPMENT SUPERSEDES: / /
@ BRIDGE RAILING, AESTHETIC PARAPET TUBE '
APPROVED BY =72 AESTHETIC
1'-0"
L
4 VARIES < 1w, | g0 ——
= f i ) = - .
x AESTHETIC : < : 9 AESTHETIC < ;
= TREATMENT—=] | < = TREATMENT——] <
- 24 | - - 2] L -
. ~ . .
PAY ITEM PAY ITEM
BRIDGE RAILING, AESTHETIC PARAPET TUBE. DET 1 BRIDGE RAILING, AESTHETIC PARAPET TUBE, DET 2

CONSTRUCT RAILINGS IN THE SAME MANNER AS STANDARD BRIDGE RAILING. AESTHETIC PARAPET TUBE. EXCEPT ADJUST THE
WIDTH ACCORDING TO THE DETAILS ON THE PLAN TO ACCOMMODATE FORM LINERS TO ACCOMPLISH CONCRETE TEXTURING ON
THE BACK OF THE BRIDGE RAILING. USE LONGER ANCHOR BOLTS AND A 14" x 26" x %" PLATE TO ATTACH THE GUARDRAIL

TO THE BARRIER. REFER TO THE CONTRACT DOCUMENTS FOR REQUIREMENTS FOR TEXTURING CONCRETE.

SLIP FORMING BRIDGE RAILING. AESTHETIC, PARAPET TUBE. DET __ IS NOT ALLOWED.

PREPARED BY
DESIGN DIVISION

6.29.10E




DRAWN BY: BLT MICHIGAN DEPARTMENT OF TRANSPORTATION ISSUED:
BUREAU OF DEVELOPMENT

JOINT DETAIL FOR BRIDGE
APPROVED BY: BMW BARRIER RAILING WITH EXPANSION JOINT

CHECKED BY: VZ SUPERSEDES:12/16/19

01/271/20

C EXPANSION JOINT WITH
\<?///,ﬂrriEXPANSION JOINT DEVICE EJ3

TYPE 6
TYPE 7
TYPE 6
TYPE 7

8 1"
1"
67/8

2/40// TG 2/46//

}>»%J BEVEL TYP.
—

1/453/4//
1 / 42 ‘/2//

* 93/4// ap
"
** 7%

-

OPENING SIZE AS REQUIRED \\‘/ 4/5
BY EXPANSION JOINT SLAB FASLIA

PLAN VIEW
JOINT WITH EJ3 EXPANSION JOINT

SEE EJ3 STANDARD SHEET FOR EXPANSION JOINT DEVICE DETAILS

C EXPANSION JOINT WITH
¥:\////ﬂ#IEXPANSIGN JOINT DEVICE EJ3

1"

+ 2‘/2
‘ 1"

+ 2 /9

i
ig
|
~
() A
= — o
s Sla =
T 3," BEVEL TYP. Tl
< 2l : T E=
N M| oo
‘ \ |
WHEN 70° < @ < 110° OPENING SIZE AS REQUIRED 4,5 \s¢
SLAB FASCIA
OMIT 1'7" BEVELS BY EXPANSION JOINT a
SEE EJ3 STANDARD SHEET FOR EXPANSION JOINT DEVICE DETAILS
% 1034 BRIDGE BARRIER RAILING AESTHETIC TYPE 6, DET 2
%% 85" BRIDGE BARRIER RAILING AESTHETIC TYPE 7, DET 2
+ BACK OF BARRIER TO SLAB FASCIA MAY BE DECREASED TO
11, (FROM 2!'2") AND TOE OF BARRIER SHIFTED ACCORDINGLY
TO ACCOMMODATE THE NEED FOR INCREASED OR MAINTAINING PREPARED BY
SHOULDER WIDTHS. DISTANCE TO BE DETAILED ON THE PLANS. DESIGN DIVISION 0. 239 . 1 1




DRAWN BY:

CHECKED BY: VZ

BLT

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT

BARRIER RAILING DETAILS

ISSUED:
SUPERSEDES: 12/16/19

01/29/24

APPROVED BY: KCK AT LIGHT STANDARD
220" 1-0%" _, TYPE®G
1-1%" TYPE 7
3%" 1-7" 3%"
ED#4 BARS
1-1%" 110"
G LIGHT STANDARD —_—
NO AESTHETIC TREATMENT ON
LIGHT STANDARD PROTRUSION —_— ) S 7 / BARRIER FASCIA
ED040403 BARS TYPE 6
EDO40311 BARS TYPE 7 5% .
ST i
™~ () - (\(,) 9
SLAB FASCIA ~ N A
/
| \
— | T =
— - [ ) [N
~ | ~ ~
p ~SEIS N ©| =~
- - (;\\ — A =1~ =
M _ ] D M < m |z
777777777 Hl— / \Q)EI,:\Q \\i/ \ -1 — — — 7 _ w(ﬁ
_ == - S| Nl
L I 1 | e 1 o~
= / =
© |~
3" @ CONDUIT — | wlw
b Bl
© [~
| w
oo
> >
" ' " " il L
TOE OF BARRIER 8 7 8

MAX.

EZ1#4 & EZ#2 BARS - TYPE 6

MAX.

EZ1#4 & EP#1 BARS - TYPE 7

PLAN VIEW

TYPE 6 SHOWN

SEE STANDARD PLAN B-103-SERIES FOR ANCHOR BOLT ASSEMBLY DETAILS.

PREPARED BY
DESIGN DIVISION

6.29.13




DRAWN BY: BLT

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT

CHECKED BY: VZ
APPROVED BY: KCK

BARRIER RAILING DETAILS
AT LIGHT STANDARD

ISSUED: 01/29/24
SUPERSEDES: 12/16/19

2'-8" TYPE 6

2'-5%" TYPE 7

10" 10"

TYPE 6

1Y% 1%

6%"

TYPE7

EZ2#4 BAR TYPE 6
EP1#4 BARTYPE 7

EA#5 BAR TYPE 6
EA#4 BAR TYPE 7

EZ1#4 BAR TYPE 6
EZ1#4 BAR TYPE 7

T [
| ‘Hn)ﬂ‘
C ] N T 1177 I\
yu ! ol
%\ |
\\: : !
[ !
\\‘ ‘ 1.
C )
f f
© ~ | I Il
w w - == == — = - [——
Lk W
~ ~
2o 2y Lo
©|~ <|& <|X VN
L | | < o<
oo |0 |0 G 1
s S|# |3 \ 2'
= oI Sr< AN AN
b5 g|u gl N N
el B,: B,: N \\
NES S
@y Y
¢ g ( 3
o o \
» 7] |
//J
/
C 1/
! 4w
3% //\ 4
N —
C \.I
2\
/1
ED#4 BARS -
2 6"

2" x 6" KEYWAY

FORMING NOT REQUIRED — |

EA#6 BAR

SECTION

TYPE 6 SHOWN

SEE STANDARD PLAN B-103-SERIES FOR ANCHOR BOLT ASSEMBLY DETAILS.

PREPARED BY
DESIGN DIVISION

6.29.13A




DRAWN BY: MJB MBIU[:Rl_I{-:IAGUANOFDEI-'{DIAGI:?HT\o\';,iﬁEY,\ITTEOCFHNTII:?CAAI\ILSPSOERRTVAITCIEOS,\I ISSUED 11/27/01
CHECKED BY: V£ BARRIER RAILING DETAILS SUPERSEDES:08/08/36
APPROVED BY3725£ AT DEPENDENT BACKWALL
ook ** EP040609 6Y4"
OR
SLAB FASCIA-\\\ EP040510
7
dhmomon o\
7 .
: Il | ] S5 ‘
NN ik :
m | ala & e
/ -pf%ié
A ** £2040408
b RS L i
- EZ040403 IR
REF. LINE
TYPE 4 (TYP) 3%" i
PLAN TYPE 5 (TYP) 2»2" '
y - EPO40510 (TYPE H)
3:%n ‘ 7%::
3%n l 70
g <L N N B
H i { N i [
= T ol S
£ NSRS | S| S| i e &)
m ] st _C‘)':‘BN
e e TYPE 4 (TYP) L1
|- < J\ TYPE 5 (TYP) 10%"
SECTION A-A EZ040408 (TYPE 4 )

* CAST SOUARE WHEN @< 70° OR @ > 110°;

EZ040403 (TYPE 5)

CAST PARALLEL TO REF. LINE WHEN 70° < @< 110°,

*% PROVIDE 2 OR 3 EP BARS PAIRED WITH EZ BARS AS SHOWN WHEN END OF BARRIER IS CAST SQUARE
ON A SKEWED STRUCTURE.

*%% SEE APPROPRIATE 6.29 SERIES GUIDES FOR STANDARD BARRIER

REINFORCEMENT.

6.23.15




. MICHIGAN DEPARTMENT OF TRANSPORTATION .
DRAWN BY: MJB BUREAU OF HIGHWAY TECHNICAL SERVICES ISSUED: 11/727/01

CHECKED BY: VZ BARRIER RAILING DETAILS SUPERSEDES:08/08/96
APPROVED BY:?&éfr AT INDEPENDENT BACKWALL

3-EZ06 BARS & 1" -g"
3-EF06 BARS >
3" (TYP)

BRIDGE BARRIER

RAILING, TYPE 4 ' l B| A GUARD RATL ANCHORAGE-
"Qiiix\\ ] ﬁZ///////-BRIDGE, DETAIL T-1 OR T-2

AS REQUIRED. SEE STANDARD
. I =
{ . | H
. | [
d | [
d ]

PLAN R-67.
= EXP. JT. DEVICE~\\\\ I I l" L ==
| L
i ) | » v t I -
'4 ! . ) j ’, . l ) -

) -|_—— REF.LINE
=
ABUT. WALL——) f‘ . 3
41/211 ‘ 91/2|l ELEVATION b w——
41 gl4" TYPE 4 BARRIER SHOWN, DETAILS
FOR TYPE 5 BARRIER SIMILAR.
i—; ’ %FED - = _
gt S =
I3 NOTE: ™ &
NI — USE BAR DIMENSIONS SHOWN
ala ONLY WHEN BARS ARE PLACED
) PERPENDICULAR TO BARRIER.
ala
e ‘
== T TYPE 4 (TYP) gl
<o TYPE 5 (TYP) 7
2l EF0e0/00 (TYPE 4)
EZ060602 (TYPE ) EF060510 (TYPE 5)

Ol

EZ060511 (TYPE

PREPARED BY
DESIGN DIV. | 6.29.16




DRAWN BY: BLT MICHIGAN DEPARTMENT OF TRANSPORTATION ISSUED: 05/23/16
CHECKED BY: VZ B SUPERSEDES:05/04/06
BARRIER RAILING DETAILS )
APPROVED BY: DAJ AT INDEPENDENT BACKWALL
SLAB FASCIA _ EFO06 &
¢ EXP. JOINT\ EZ%HBARS
— ‘
A 78Nl
I Uy 7 A s
SN W) Y
Y
/ /& EFO6 & EZ06 BARS
AS REQUIRED
\p REF. LINE

* WHEN @ < 70° OR @ > 110°.

*k WHEN @ < 80° OR @ > 100°,

TO BARRIER.

PLACE BARS PARALLEL TO REFERENCE LINE,

1 / 77 \/2//

1‘/2// 1/ 76 "
—

I}
Y

— EFO06 BARS

EAQ4 BARS

2‘/ "

2
— ]
3//

e

— E£Z06 BARS

<
\
[t

CAST BARRIER END SQUARE: OTHERWISE CAST PARALLEL TO REFERENCE LINE.

OTHERWISE PLACE PERPENDICULAR

—— GUARD RAIL ANCHORAGE

—— BRIDGE BARRIER RAILING, TYPE 4

—— WATERSTOP (2" HIGH x 4" WIDE %)
FORMING NOT REQUIRED

NOTE :

FOR ADDITIONAL DETAILS OF
BARRIER RATILINGS, SEE
BRIDGE DESIGN GUIDES
6.29.08 AND 6.29.09.

SECTION A-A

PREPARED BY
DESIGN DIVISION

6.29.16A




DRAWN BY: BLT MICHIGAN DEPARTMENT OF TRANSPORTATION ISSUED: 03/27/23
BUREAU OF DEVELOPMENT

CHECKED BY: VZ SRIDGE RAILING. 4 TUBE SUPERSEDES:02/14/11
APPROVED BY: KCK BICYCLE RAILING OPTION
WEIGHT = 265 LBS/FT R +2'-9"

( INCLUDING BRUSH BLOCK)

1/78//

i _.l. 6"
' EDO6 BAR

R = C BEAM TO SLAB FASCIA DISTANCE

1/72//

N HSS 4" x 4" x " (TYP.) 1y

. HSS 8" x 4" x 5"

T We x 25 — ]
RAIL POST ——™]

1/42‘/2//
1/ 42‘/2//

LEVEL 8" || 6
TR 2 SPA e 6l/" = 1"-01
FAD4 |
A Z Y
BARS d ,
- 1" 115"
ii i i 4’1 3, BEVEL (TYP.) h -
‘ = =
A 1 \ WATER STOR ok ET050506 BAR
. i ° ° ‘ START CROWN OF ROADWAY
> I *x £T050506 %% ED06 BARS
y [ 1
I 33/4// ‘ ‘ * J;‘
T 1
L . J =
11! T — \{ ¢/—/V ‘
Y [ Aﬁ
3/ " f E L "
4/ BEVEL \‘ | 9" | Ea05 BARS HAUNCH SLAB THICKNESS (9")
STD. 3/ A MOLDING
3 % 417" MIN. -
< 6" MIN. FOR >
MICHIGAN 1800 BEAM
*2'-0" 70 2'-6"
NOTES:
"F” CONSTANT EQUALS SLAB THICKNESS PLUS THICKEST FOR ADDITIONAL DETAILS OF RAILING, SEE STANDARD PLAN
FASCIA BEAM FLANGE PLUS /" PLUS AMOUNT OF B-26-SERIES.
FASCIA BEAM DROP REQUIRED TO MAINTAIN MINIMUM
SLAB THICKNESS AT CURB PLUS HAUNCH (1"). % IT 1S PREFERRED TO POSITION THE FASCIA BEAM
TO CARRY THE SCREED RAIL WHICH WILL BE
IF "F” BECOMES GREATER THAN 12" USE A HAUNCH DETAIL APPROXIMATELY 1'-0" FROM THE ET BAR. HOWEVER,
ON THE FASCIA SIDE OF THE BEAM SIMILAR TO THE HAUNCH 415" MINIMUM WILL APPLY TO CURVED GIRDERS ONLY.
DETAIL ON THE INTERIOR SIDE. ADDITIONAL REINFORCEMENT
MAY BE REQUIRED IN THE AREA OVER THE BEAM FLANGE IF %% AT EACH POST PLACE 7 - ET050506 BARS SPACED AT
THE HAUNCH BECOMES EXCESSIVE. 6” AND EDO6 BARS WITH ALTERNATE ETO5 BARS.
PLACE ETO5 AND EDO6 BARS AT 127 MAX. IN
THE DETAILED REINFORCEMENT IN THE SLAB (EAO5 & EDO6 REMAINING AREAS.

BARS) [S THE MINIMUM FOR THE RATLING. THE DESIGN OF

THE SLAB OVERHANG MAY REQUIRE ADDITIONAL REINFORCEMENT — *¥¥ 2" HIGH x 4" LONG (+). FORMING NOT REQUIRED.
(OR [NCREASING THE REINFORCEMENT AREA (DIAMETER)

SHOWN).  BARS WITH PREFIX "E” ARE TO BE EPOXY COATED.

PREPARED BY
DESIGN DIVISION 6 e 29 ° 17




DRAWN BY:
CHECKED BY:
APPROVED BY:

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT

[SSUED:
SUPERSEDES:

PREPARED BY
DESIGN DIVISION




DRAWN BY: BLT
CHECKED BY: VZ

APPROVED BY: 7F

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAY DEVELOPMENT

BICYCLE RAILING OPTION END WALL

BRIDGE RAILING, 4 TUBE

[SSUED: 08/15/03
SUPERSEDES: / /

2| _3||
[
[an]
N 5 EQUAL
95 |  SPACES = 1'-7' 5%"| 74"
oo EDO51101 BARS
[I'p] =
25 ®
C)Lu
[I'p]
— O
BD
%Ll_l
S8
8L|_l
(&) oB (&)
—
-— U) —
=D w E 8§ i
! w o W RS
< <+ ®© W0 o
O O 93 "
0w ~ 0D A ~l;m
O O O [y 'O
0 0 O is
S 9w =2
Eﬁ ] © Eg
[C/R N4
L
<T
a.
w
(ew]
m - m
7 |
iy o |l
= LO= Q
° 2F8
— %"8
oJ Ly
© o
@ o
E\j"‘ -
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FOR REINFORCEMENT DETAILS SEE BRIDGE GUIDE 6.29.17C
FOR END WALL SECTIONS SEE BRIDGE GUIDE 6.29.17D
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DESIGN SUPPORT AREA
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DRAWN BY:  BLT
CHECKED BY: VZ
APPROVED BY: J&F

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAY DEVELOPMENT

[SSUED: 08/15/03

BRIDGE RAILING, 4 TUBE

BICYCLE RAILING OPTION END WALL

SUPERSEDES: / /
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08/15/03

[SSUED:
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/

SUPERSEDES:

BUREAU OF HIGHWAY DEVELOPMENT
BRIDGE RAILING, 4 TUBE
BICYCLE RAILING SECTIONS

MICHIGAN DEPARTMENT OF TRANSPORTATION

BLT
VZ

DRAWN BY:

CHECKED BY:

APPROVED BY: 74~

J-J3 NOIL133S

I

60.0¥0V3
oﬁmovozmz//

)

—

60079043 ———

g-8 NOIL33S

EDO51101
BARS

80,060d4
04 £0¥0G003 —

10505033

a8 _2__8 o o

B

¥0S80S023

|
syvg S0a

T0 4' -Q"

VARIES 2' -3"

Syvg G02

3
u_

nl=1

v-¥ NOIL33S

50207093 i Al
oﬁmovozu/// 3-0.C =m_
[
" / 60,0093
|1b 6 G |1L 01/0%0M3
- ~— Suvg 77o|b T~ 00019073
] 50019013 ! nAY
:
N _ _HSASO
__N\ﬁw
L Suva
00809043 momowmmm
7 5003 % 5073 f
B | | Fiin q3ddv] suvg
! _ SUYS GOW3 GON3
__Nl ; ___N\ﬁml _.ﬁ

6.29.17D

PREPARED BY
DESIGN SUPPORT AREA




DRAWN BY:

BLT

CHECKED BY: VZ

MICHIGAN DEPARTMENT OF TRANSPORTATION

BUREAU OF DEVELOPMENT

ISSUED: 02/26/24

BRIDGE RAILING, 4 TUBE - SIDEWALK SECTION

SUPERSEDES: 11/27/23

"F" CONSTANT EQUALS SLAB THICKNESS PLUS HAUNCH PLUS

THICKEST FASCIA BEAM FLANGE PLUS %" PLUS AMOUNT OF
FASCIA BEAM DROP REQUIRED TO MAINTAIN SLAB THICKNESS

AT CURB LINE.

IF "F" BECOMES GREATER THAN 12" USE A HAUNCH DETAIL

ON THE FASCIA SIDE OF THE BEAM SIMILAR TO THE HAUNCH
DETAIL ON THE INTERIOR SIDE. ADDITIONAL REINFORCEMENT
MAY BE REQUIRED IN THE AREA OVER THE BEAM FLANGE IF

THE HAUNCH BECOMES EXCESSIVE.

TRANSVERSE SLAB BARS (1

APPROVED BY: KCK PEDESTRIAN RAILING OPTION
WEIGHT = 80 LBS/FT 18"
120" 111 10"
T )
. N o Z
< 3 e g
= .@H e + " +
l:l) o 8 1)
y L A\ 4
EB04 BAR ED04 BAR L
RAILING CLEARANCE LINE w
LEVEL /
TO
17" 5'-2" MIN. OR GREATER PREFERRED
o EAO4 BARS VARIES T EXPANSION JOINT
- (1-6" MAX. SPACING) BOTTOM 5 DEVICE COVER PLATE
(SEE EJ3 OR EJ4 SHEET)
% EA04 BARS VARIES
5" | 5" 9" |} (1'-6" MAX. SPACING) TOP
%" BEVEL D 0%
\ flis | [ " EAOG BARS - (2.1% MAX.)
7
\ A _
L°d O L°d B— . O =
o ﬂ ‘ ‘ ‘ \ **++ \WATER STOP £
0 . S
=== =
LEVEL— == J
2" 7 * ED06 BARS * ED04 BAR
i — ( J (EB04 BAR OPTIONAL)/;
~— al ]
ETO05 BARIS | — \
%" BEVEL %" A MOLDING
! 4 * HAUNCH L sLaB
THICKNESS
9"
= 41" MIN.
6" MIN. FOR
MICHIGAN 1800 BEAM @ FASCIA BEAM
20" TO 26"
NOTES:

* EB04 BAR MAY BE ADHESIVE ANCHORED INTO 6" DEEP
HOLE INSTEAD OF ED04 BAR. SPACE WITH ALTERNATE

-6" MAX.).

** AT EACH POST PLACE 7 - ET05 BARS SPACED AT 6",

EDO06 BARS AND EA06 BARS
REMAINING AREAS.

*** APPLIES TO CURVED BRIDG

THE DETAILED REINFORCEMENT IN THE SLAB (ED06 BARS)

IS THE MINIMUM FOR THE RAILING. THE DESIGN OF THE

*** 2" HIGH x 4" LONG (¢). FORM

SLAB OVERHANG MAY REQUIRE ADDITIONAL REINFORCEMENT

(OR INCREASING THE REINFORCEMENT AREA (DIAMETER)
SHOWN). BARS WITH PREFIX "E" ARE TO BE EPOXY COATED.

EDO06 BARS (SEE GUIDE 6.29.17) AND EAO6 BARS
WITH ALTERNATE ET05 BARS. PLACE ET05 BARS,

AT 12" MAXIMUM IN

ES ONLY.

ING NOT REQUIRED.

****USE ATARGET CROSS SLOPE (2.0%) LESS THAN THE MAXIMUM
TO ACCOUNT FOR INCONSISTENCIES IN CONCRETE FINISHING.

PREPARED BY
DESIGN DIVISION

6.29.17E




DRAWN BY:

CHECKED BY:

BLT
VZ
APPROVED BY: 7~

MICHIGAN DEPARTMENT OF TRANSPORTATION

BUREAU OF HIGHWAY DEVELOPMENT

ISSUED: 08/15/03

BRIDGE RAILING, 4 TUBE

PEDESTRIAN RAILING OPTION END WALL

SUPERSEDES: / /

FOR REINFORCEMENT DETAILS SEE BRIDGE GUIDE 6.29.17G.
FOR END WALL SECTIONS SEE BRIDGE GUIDE 6.29.17H
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DRAWN BY:  BLT o e oo 11 [SSUED:  08/15/03
CHECKED BY: VZ BRIDGE RAILING, 4 TUBE SUPERSEDES: / 7/
APPROVED BY:7Z&F | PEDESTRIAN RAILING OPTION END WALL
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DRAWN BY: BLT MICHIGAN DEPARTMENT OF TRANSPORTATION ISSUED: 05/23/16
BUREAU OF HIGHWAY DEVELOPMENT

CHECKED BY: VZ BRIDCE RAILING: 4 TUBE SUPERSEDES:08/15/03
APPROVED BY: DAJ PEDESTRIAN RAILING SECTION
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DRAWN BY: BLT

MICHIGAN OEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAY DOEVELOPMENT

[SSUED: 05/04/06

CHECKED BY: VZ
APPROVED BY:“7&f

STANDARD BRIDGE SLABS
(LOAD FACTOR DESIGN )

SUPERSEDES:11/27/01

FOR 70" PRESTRESSED I-BEAMS AND MICHIGAN 1800 GIRDER,
S = BEAM SPACING MINUS % TOP FLANGE WIDTH.

FOR SPREAD BOX BEAMS, S= BEAM SPACING MINUS TOP FLANGE WIDTH.

NOTES:

-
w ADDITIONAL BARS ARE REQUIRED IN REGIONS OF NEGATIVE
S MOMENT (SEE AASHTO SPECIFICATION 10.38.4.3 ).
« DISTRIBUTION STEEL BASED ON 220 /JS  OF TRANSVERSE
3RS FAO3 BARS EQUALLY SPACED STREL (&77 MAX) /s
o E 3l MAX. SPACING 10%" C DESIGN INCLUDES ALLOWANCE OF 25 psf DEAD LOAD FOR
D Lol -2 . 3 & FUTURE WEARING SURFACE.
=l Z | < <|Ls CONCRETE f'c = 4,000 psi; STEEL REINFORCEMENT
-5 =2 AODED BARS FOR (wg ) 2|2 CONFORMS T0 ASTM' AG15 GRADE 60 (s = 24,000 psi ).
= _|E NEGATIVE MOMENT ) _ | “F' SHOULD NOT EXCEED THE SPACING OF THE
AZ \\ X< DISTRIBUTION STEEL.
e T i S DISTRIBUTION STEEL FOR SPREAD BOX BEAMS AND MICHIGAN
— * P 1800 GIRDER SHALL BE EQUALLY SPACED SUCH THAT THE
h=— . = . = DISTANCE BETWEEN THE END BARS AND THE BEAM ¢ DOES
3 NOT EXCEED 1'-0".
= T DESIGN 1S FOR SLABS CONTINUOUS OVER 3 OR MORE
SUPPORTS OF SIMILAR STRUCTURAL CAPACITY.
WHERE THE ANGLE OF CROSSING IS 70° OR GREATER,
TRANSVERSE BARS MAY BE PLACED PARALLEL TO THE
REFERENCE LINES IF "S ALONG THE SKEW® FALLS IN THE
NOT LESS = SAME BEAM SPACING RANGE AS *S NORMAL TO THE BEAMS®
oistrisution] F | TRan <72 F OR THE NEXT LARGER RANGE. "S ALONG THE SKEW® SHOULD
BE USED TO DETERMINE THE SLAB REINFORCEMENT.
STEEL SEE TABLE FOR UNIFORM SPACING OF TOP AND BOTTOM TRANSVERSE
S STEEL, USE THE TOP TRANSVERSE STEEL SPACING FOR
BOTH THE TOP AND BOTTOM STEEL.
INFORMATION IN CHART IS BASED ON A SLAB THICKNESS
S = BEAM SPACING MINUS 1/2 FLANGE WIDTH T OF g
SLAB ON STEEL BEAMS 32 kip SINGLE AXLE AND ALL LEGAL LOADS
TRANSVERSE | TRANVERSE |DISTRIBUTION
STEEL STEEL STEEL
EAO3 BARS EQUALLY SPACED - ;Tog)CE B(E;O”OM’ e
wg AR [SPA AR |SPACE| BAR
MAX. SPACING 10%" SIZE| wn |SIZE| in | SIZE| 1n
3" t [ ) " i/n VAl 1w
3 9 -10" 0 10'-2"| 06 | 7%" | 06 | 7% | 05 | 8%
ADDED BARS FOR MIN. 9'-6" to 9'-10"| 06 | 7%* | 06 | 7%" | 05 8lh"
NEGATIVE MOMENT (TYP. ) 9 -2 109 -6"| 06 | 8 | 06 | 8 | 05 | 8%
8-10" t0 9'-2"| 06 | 8 | 06 | & | 05 9"
13 8 6" to 8 -10"| 06 | 8%" | 06 | 8% | 05 9"
- R — < = 8-2" to8 6" | 06 | 8% | 06 | 8% | 05 | 9%
l l Jl 7| _10“ to 8| _2“ 06 9" 06 9“ 05 10"
776" to 7' -10"| 05 | 7* | 05 | 7 | 04 7
772 07 6| 05 | 7 | o5 | 70 | 04 | 7%
6 -10" t0 7' -2"| 05 | 7%" | 05 | 7%" | 04 | 7%
N NOT LESS ( 6 6 to6 -10"| 05 | 8" | 05 | & | 04 8"
DISTRIBUTION | _F_|_ THAN S/2 | F 62" t06'-6" | 05 | 8 | 05 | 8 | 04 | gl
STEEL SEE TABLE 5'-10" to 6'-2"{ 05 8lo' 1 05 8" | 04 8"
S 5 6" t065-10"] 05 | 9 | 05 | 9" | 04 9"
5 3" to 5'6" | 05%| 9% | 05 | 9%" | 04 | g
S = BEAM SPACING MINUS TOP FLANGE WIDTH 4'-11" to 5'-3"] 05% | 9%" | 05 | 9%" 04 10"
SLAB ON PRESTRESSED I-BEAMS 4" -7" to 4'-11"| 05*% | 10%* | 05 | 10" | 04 10"

* AT OVERHANG, SPACE ADDITIONAL *03 BARS BETWEEN *05
TRANSVERSE BARS. BAR LENGTH (*03 BAR ) SHALL BE THE
DISTANCE FROM ¢ FASCIA BEAM TO SLAB FASCIA PLUS 8".

PREPARED BY
DESIGN SUPPORT AREA

6.41.01




. MICHIGAN DEPARTMENT OF TRANSPORTATION .
DRAWN BY: MJB BUREAU OF HIGHWAYS TECHNICAL SERVICES ISSUED: 11/27/01
CHECKED BY: VZ STANDARD BRIDGE SLAB SUPERSEDES:05/28/99
APPROVED BY:?Z%F (EMPIRICAL DESIGN)
3% MIN. CLEAR COVER PLACE ADDITIONAL EAO5 BARS IN TOP MAT
( TRANSVERSE BARS ) / UNDER BARRIER. SEE DETAILS BELOW.
E) i T v - W v w v SLAB
%— . . . . . . . . . . FASCIA
B
w —
*ox [ "S" MIN.= 4'-B", MAX.= 10'-0" |__2'-3" MIN. '
* TO ¢ TRANSVERSE BAR " "S"z DISTANCE BETWEEN FLANGE EDGES = 2'-9' MAX.™
PLUS FLANGE OVERHANGS.
f_qe < "S" _, END ZONE SLAB FASCIA (TYP)
EADS @ 2'-0* TOP
(UNDER BARRIER, | ! ( \/”
END ZONE ONLY )5 | / r
EAD5 @ 1'-0" TOP
—\I\l/- I mi_—(UNDER BARRIER )~ — { — - 7 -
L T T o H e
x| 2|0
¢ BM I/I R =z ”l% R Nz ¢ BM
/ - o — )
S ] - i T )
&
LY /
T,
/
§ j__
&
§ 7 T <
& / A -1
oy 1 L =
AT %ﬁ -
THAN/ HH
65° i |
JENELE
EAD4 BARS @ 1'-0" (TOP MAT)
PLAN EAO4 BARS @ 8" (BOTT MAT) PLAN
(ANGLE OF CROSSING < 65° ) EAD4 BARS @ 6" (TOP MAT ) (ANGLE OF CROSSING = 65° )

EAO4 BARS @ 4" (BOTT MAT)

NOTES:

USE THESE DETAILS ONLY WHERE BARRIER TYPE BRIDGE RAILING IS USED AND
SLAB IS MADE COMPOSITE WITH BEAMS OR GIRDERS. SHEAR CONNECTORS SHALL
BE PLACED IN NEGATIVE MOMENT REGIONS OF CONTINUOUS BEAMS. (USE UNIFORM
SHEAR STUD SPACING OVER ENTIRE LENGTH OF STEEL BEAMS. )

WHERE THE ANGLE OF CROSSING IS 65° OR GREATER, TRANSVERSE BARS MAY BE
PLACED PARALLEL TO THE REFERENCE LINES; OTHERWISE, TRANSVERSE
REINFORCEMENT SHOULD BE PLACED PERPENDICULAR TO THE BRIDGE ¢ AND
SPACED IN EACH "END ZONE" AS SHOWN ABOVE. THE END ZONE REINFORCEMENT
IS REGUIRED FOR BOTH CONTINUOUS AND SIMPLY SUPPORTED SPANS.

INTERMEDIATE DIAPHRAGMS SHALL BE USED BETWEEN BOXES AT A SPACING NOT
EXCEEDING 25' -0" FOR SPREAD BOX BEAMS.

ADDITIONAL BARS ARE REGUIRED IN NEGATIVE MOMENT REGIONS OF CONTINUOUS
SPANS. (SEE AASHTO SPECIFICATION 10.38.4.3).

FLANGED REINFORCEMENT SPLICES CHOSEN FROM THE GQUALIFIED PRODUCTS LIST
MAY BE USED WITH STRUCTURE WIDENING OR PART WIDTH CONSTRUCTION.

FOR PART WIOTH CONSTRUCTION, THE OVERHANG AND ADJACENT BAY SHALL BE
REINFORCED WITH THE EGQUIVALENT REINFORCEMENT OF A CONVENTIONAL BRIDGE
DECK.

CONCRETE f'ec
GRADE 60 (fs

4,000 ps1; STEEL REINFORCEMENT CONFORMS TO ASTM A615

24,000 ps1 ). PREPARED BY
DESIGN DIV, 6"41

.02




DRAWN BY: BLT MICHIGAN DEPARTMENT OF TRANSPORTATION ISSUED: 12/22/11

CHECKED BY: VZ S LS L AUS AL SUPERSEDES:11/27/01
) SLAB HAUNCH AND ) ’

APPROVED BY: DAJ RE INFORCEMENT COVER

UNIFORM FASCIA =T + HAUNCH (1") + THICKEST METAL STAY IN PLACE FORMS
FASCIA BEAM FLANGE + '/,” + AMOUNT OF FASCIA

BEAM DROP REQUIRED TO MAINTAIN MINIMUM SLAB

THICKNESS AT CURB LINE.

IJ@ () k ® | "
\ —
L I *
T l
(\ /& _ _ _ _ | iN
T -
o ~—
=
1" =
3" BEVEL 3" A MOLDING 3 =
FLUSH SLOPE AS REQUIRED
FOR FORM REMOVAL
FASCIA INTERIOR
STEEL BEAM AND GIRDERS
UNTFORM FASCIA = T + HAUNCH (1) + 1"
+ AMOUNT OF FASCIA BEAM DROP REQUIRED TO
MAINTAIN MINIMUM SLAB THICKNESS AT CURB LINE.
IJ@ ) @ "
s —
¥ — *
e = !
V
( 4“\ N
=) i
34" BEVEL S0 A §
MOLD ING -
SLOPE AS REQUIRED
FOR FORM REMOVAL
N\
FASCIA INTERIOR

PRESTRESSED CONCRETE T BEAMS

% SLAB THICKNESS “T” AS GIVEN ON GUIDE 6.41.01

%k IF "F" BECOMES GREATER THAN 12" USE A HAUNCH DETATL
ON THE FASCIA SIDE OF THE BEAM SIMILAR TO THE HAUNCH
DETATL ON THE INTERIOR SIDE. ADDITIONAL REINFORCEMENT

MAY BE REQUIRED IN THE AREA OVER THE BEAM FLANGE IF PREPARED BY 6 42 03
THE HAUNCH BECOMES EXCESSIVE. DESIGN DIVISION . .




DRAWN BY: BLT MICHIGAN DEPARTMENT OF TRANSPORTATION ISSUED: 09/25/17
CHECKED BY: VZ B RUNLAEL LA SUPERSEDES:12/19/16
” DEEP HAUNCH DETAILS - @

APPROVED BY: DAJ CONCRETE BEAMS
o TOP OF SLAB
I ADDITIONAL TRANSVERSE STEEL— 3|5 - ADDITIONAL . 5
Slas EAO4 BARS P FAD4 BARS KTRANSVERSE STEEL ==
== DISTRIBUTION SSEg 3T MIN M\ orstrisurion ==
ol STEEL (TYP) —— | L[S CLEAR COVER — STEEL (TYP) —— |53
2|5 = e =& \\' * |G
§71\4 — 1 “*‘\~ 1‘4

| I I |
EW05 BARS SPACED S ﬂ 1 )/ %v EKO5% BARS SPACED S ﬂ 1 / §V

BETWEEN TRANSVERSE
DECK BARS

EXISTING BEAM
INTERIOR BEAM

BETWEEN TRANSVERSE
DECK BARS

175" MIN.

CLEAR
COVER

EXISTING BEAM
HAUNCH > 4" DETAIL *x*

o

FASCIA BEAM HAUNCH > 4" DETAIL ¢

CONVENTIONAL FORMS

CONVENTIONAL FORMS

© TOP OF SLAB
wy
2|5~ ADDITIONAL TRANSVERSE STEEL— 3|5 ADDITIONAL DISTRIBUTION 5~
oz EAO4 BARS Z|a3 EAO4 BARS STEEL (TYP) ———— = |2°
= Eﬁ DISTRIBUTION .2 EN' 3" MIN. = Eﬁ
R STEEL (TYP) —— | &= |5 - CLEAR COVER — TRANSVERSE STEEL— N
w0 = O © — | ©w
=T Lt = o o = Lt Lt
7| 5a |5 = * |15 H
|23 i 2|23 23
T 1 ‘ ]
s X
i i AN
| Y
- - S —f| [ SA
IR <Fw = ] e
EW05 BARS > =y EK05% BARS SPACED = =Y
SPACED BETWEEN — BETWEEN TRANSVERSE , ——0
TRANSVERSE I\\\ DECK BARS Z I\\
DECK BARS
117" MIN. 115" MIN.
CLEAR CLEAR
......... CO\/ER . * o o o o o 0 o o . COVER

EXISTING BEAM 7

EXISTING BEAM

INTERTOR BEAM

HAUNCH >4" DETAIL ¢

FASCIA BEAM HAUNCH > 4" DETAIL

METAL

1/*6”

-

VARIES

NOTES:

* USE EWO5 BAR WHEN OVERHANG IS GREATER THAN 1'-6"

DETAIL HAUNCH REINFORCEMENT ON PLAN SHEETS AND STEEL REINFORCEMENT

DETAILS SHEET.

PLAN NOTES:

STAY IN PLACE FORMS METAL STAY IN PLACE FORMS
16" 16" MAX. 176" MAX.
r—
oy
Lol
o
<T
\ Y, =¥ \ )
| VARIES  VARIES
EWO5 BAR EKO5% BAR

THE HAUNCH REINFORCEMENT QUANTITY SHOWN PROVIDES THE

SHOW LIMITS OF HAUNCH REINFORCEMENT ALONG THE LENGTH OF EACH BEAM.
WHERE LIMITS ARE UNKNOWN PROVIDE EXTRA HAUNCH REINFORCEMENT [N

QUANTITY TOTALS.

%k FOR BULB-T BEAMS USE WHEN HAUNCH > 3”.

AMOUNT NECESSARY TO COVER THE LIMITS SHOWN ON THE PLANS.
ADDITIONAL REINFORCEMENT SHALL BE PROVIDED
WHERE THE HAUNCH EXCEEDS 4" IN DEPTH.

IN AREAS

PREPARED BY
DESIGN DIVISION

6.42.03A




DRAWN BY:
CHECKED BY:
APPROVED BY:

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT

[SSUED:
SUPERSEDES:

PREPARED BY
DESIGN DIVISION




DRAWN BY: BLT MICHIGAN DEPARTMENT OF TRANSPORTATION ISSUED: 01/25/21
BUREAU OF DEVELOPMENT
CHECKED BY: VZ SUPERSEDES:  /  /
APPROVED BY: BM LINK SLAB DETAILS
LIMITS OF LINK SLAB _
* 2.5% * 5% * 5% * 2.5%
oF oF oF oF
LEFT SPAN LEFT SPAN RIGHT SPAN RIGHT SPAN
2;§5§ SAW CUT LINE SAW CUT LINE
= SKEW ANGLE —— FORMED JOINT IN
%5 < 45° BARRIER/BRUSHBLOCK
{ [ I
B e
T —————— *-"""""""@- ------
gggléé T C’%%
s> |227 S 2
32 |52 Yo

NOTES:

EXISTING
PCI BEAM (TYP.) Y
STAGGER PROPOSED '
LINK SLAB
RE INFORCEMENT
< (TYP.) <

PARTIAL DECK PLAN AT PIER

(TRANSVERSE STEEL REINFORCEMENT IS NOT SHOWN)
(CONCRETE BEAM SHOWN STEEL BEAM SIMILAR)

USE LINK SLAB DETAILS WHEN SKEW ANGLE IS LESS THAN OR EQUAL TO 45°.

STEEL REINFORCEMENT FOR THE RAILING AND BRUSH BLOCK SHALL BE REPLACED
IN KIND AS DIRECTED BY THE ENGINEER AND AS DETAILED ON THE PLANS.

ALL SAW CUTS FOR DECK. BRIDGE RAILING AND BRUSH BLOCK REMOVAL SHALL BE
INCLUDED IN THE PAY ITEM “STRUCTURESs REHABILITATION, REM PORTIONS

(STRUCTURE NO.)".

* 2.5% AND 5% OF PARTICULAR SPAN. SPAN LENGTHS CAN VARY AND RESULT IN
DIFFERING LINK SLAB LENGTHS IN ADJOINING SPANS.

PREPARED BY
DESIGN DIVISION 6o44o01




DRAWN BY: BLT MICHIGAN DEPARTMENT OF TRANSPORTATION ISSUED: 06/26/23
BUREAU OF DEVELOPMENT

CHECKED BY: VZ SUPERSEDES:01/25/21

APPROVED BY: KCK LINK SLAB DETAILS

LIMITS OF LINK SLAB

| 2.510F Sl 57 OF SLAB L 5%, OF SLAB __ 2.5% OF SLAB
F% SAW CUT LINE re— % SAW CUT LINE * SAW CUT LINE
\ |
[N ‘ |
<> \\‘\ - - - - - - - - - - - <>
T3 . T ° T . . . . . . . 0 O i 70
i i e e e e e e e i i i
///{ APPROX. /|2
] ] L
[— CONCRETE
<T> DI APHRAGM <j>
| \ |
EXISTING **% REMOVE EXISTING SLAB TIES **% REMOVE EXISTING SLAB TIES
SLAB TIE PLACE TWO LAYERS OF 0.31 LB/SFT PLACE TWO LAYERS OF 0.31 LB/SFT
(TYP) ROOF ING PAPER BETWEEN TOP OF ROOF ING PAPER BETWEEN TOP OF
_BEAM AND LINK SLAB L[ BEAM AND LINK SLAB
MATCH EXISTING TRANSVERSE MATCH EXISTING TRANSVERSE
REINFORCEMENT IN PROPOSED RE INFORCEMENT IN PROPOSED
1" MIN. | LINK SLAB (TOP AND BOTTOM) _»3”3”‘ LINK SLAB (TOP AND BOTTOM) _ <}” MIN.
% PROVIDE A SAWED JOINT 1l/g" DEEP BY I/, WIDE *% CONCRETE BEAM SHOWN. FOR STEEL BEAM/GIRDER.,
(MINIMUM) IN THE TOP OF SLAB. SAW THE REMOVE SHEAR DEVELOPERS WITHIN LIMITS
JOINT WITHIN 24 HOURS OF PLACING THE CURING OF LINK SLAB. ENSURE SUFFICIENT SHEAR
AND FILL TO /)" BELOW TOP OF CONCRETE WITH C PIER DEVELOPERS EXIST IN REMAINDER OF SPAN
POLYURETHANE OR POLYURETHANE HYBRID SEALANT. TO PROVIDE FOR HORIZONTAL SHEAR TRANSFER.
(INCLUDED IN THE BID ITEM “SUPERSTRUCTURE [F REQUIRED, INCREASE DECK REMOVAL LIMITS
CONCy FORMs FINISH, AND CURE, NIGHT CASTING SECTION A-A TO PERMIT PLACEMENT OF ADDITIONAL SHEAR

(STRUCTURE NO.)").

TWO LAYERS OF 0.31 LB 7/ SFT
ROOF ING PAPER BETWEEN TOP OF -

(CONCRETE BEAM SHOWN STEEL BEAM SIMILAR)

EXISTING TOP LONGITUDINAL STEEL REINFORCEMENT

BEAM AND LINK SLAB (TYP.)
(INCLUDED [N THE PAY ITEM
"SUPERSTRUCTURE CONC, FORM,
FINSH AND CURE, NIGHT CASTING

EAO6 BARS SPACED BETWEEN

EXISTING STEEL REINFORCEMENT WHEN SALVAGABLE

A

(STRUCTURE NO.)".)

FAO6 BARS SPACED e 4"

WHEN EXISTING STEEL REINFORCEMENT NOT SALVAGABLE

Y

DEVELOPERS BEYOND THE LINK SLAB.

MATCH EXISTING TRANSVERSE
REINFORCEMENT IN PRDPOSED
LINK SLAB (TGP AND BOTTOM)

EAO6 BARS SPACED e 4"
WHEN EXISTING STEEL REINFORCEMENT
NOT SALVAGABLE

EXISTING BOTTOM
LONGITUDINAL STEEL REINFORCEMENT

BEAM SPACING

SECTION B-B
(CONCRETE BEAM SHOWN STEEL BEAM SIMILAR)

PREPARED BY
DESIGN DIVISION

6.44.01A




DRAWN BY:
CHECKED BY:

BLT

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAY DEVELOPMENT

V7

[-BEAM DETAILS

PRESTRESSED CONCRETE

[SSUED:

APPROVED BY /&

12

5// 2//5//

o
16//
7// 2//7//
R Vol
-~ o o 1
’\77 o o 2 :T
. - 7//
el
0
E\(\} 0o 0 o o 6
- 0o 0000 o0 @<Et
(o985 s :
= 000000000074@ \_D@ E
™~ O 0 0 0 0O 0 0 O0— 1
2" | l% 9 spa. @ 27 | 2" N
22//
TYPE I11
* 7 SPA. @ 2" FOR ROW (1) ONLY
BEAM PROPERTIES
WETGHT | AREA St Sh I
TYPE
Ibs/ft in? ind in3 in4
I 288 276 1475 1805 | 22,800
I 384 369 2530 3220 | 51,000
11 583 560 5070 6190 | 125,000
TV go? 789 8910 | 10,550 |261,000

12//
5//7//5//
o ° e 5 1 I
S 5
s 6"
LO ~
N
o o 6 n
> 7. ZZ?:E:::::ii‘GD S
S SE— 0 0 0 0 0 O 4{: @)
w© T e e el @ ik
2" | | % 7 spa. || 2" N
e 2
18//
TYPE 11
%5 SPA. @ 2" FOR ROW (D) ONLY
20//
9// 7// 9//
= o o 1 \l/:
© °e —(2) :
. IR
© % o
\ e
:’\(j 8//
toﬁ 000 o0 0 6
© 00000 o0 O @ ':
(o 9 5 5
I E RS S S s O
2" | |% 11 SPA. @ 2" | | 2" o~
26//
TYPE TV
%9 SPA. @ 2" FOR ROW (1) ONLY
PREPARED BY
DESIGN DIVISION 6 ] 600 O:I.

02/14/11
SUPERSEDES:05/04/06




DRAWN BY:

CHECKED BY: VZ

APPROVED BY 7E

BLT

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAY DEVELOPMENT

[SSUED: 02/14/11

MICHIGAN 1800 GIRDER

SUPERSEDES:05/04/06

3/711‘/4//
1/7105/8// 2// 1/7105/8//
o . oY <
u o o ) O 1
t o o 2
LN 9
//\\\% 4
« o |-
- | O
T
a |
o =~
| o
:oo T\Q 57/8//
S
)
o o 8
° °7X Q) RN
o o 6 |
i\(\l o o o O @ EE ;{
B S, Doy 7|
T;j 0O 000 O0OOGOGO OO 1
234" 15 SPA. @ 2" = 2'-6" 23"
2/711‘/2//
SECTION
BEAM PROPERTIES
WETGHT AREA St Sp [
Ibs/Ft in2 in3 in’ ind
910 815 16,600 | 18,800 |624,7100
PREPARED BY
DESICN DIVISION 6 ° 600 02




DRAWN BY: BLT MICHIGAN DEPARTMENT OF TRANSPORTATION ISSUED: 05/22/723
CHECKED BY: V£ e L Y SUPERSEDES:04/17/17
. BULB TEE )
APPROVED BY: KCK BEAM PROPERTIES
— 61// -
6// 49//
BLOCKOUT -~ -
IN FORM % ——|(TYP)
A - i \ - A
m‘ mv
- — o [e] o 1
m< o o o @
o N\ N
- o [e] o @ \C\‘l}i
— o o o 6 —
o
= D 7 S b | f f
S
o
«©
A —— DRAPED STRANDS
= 8 AT ENDS
(€e)
o
LO
- —— DRAPED STRANDS
E? AT MIDSPAN
i 1/72// <27//
:" I\li o [e] o 8 . “
% Y, o o o 7 \(\1
] oo ® D N
= o o|lo o o|o o @ @ .\\
~— o o o o|lo o o|lo o o o - —
R } o o o o o o o [e] o o o o o o o @ % H
- o eeooeeo oo nenol @ —
Y Oy L T
3, BEVEL (TYP) 2L 1§ SPh ez =36 o L
— 40// -
BEAM PROPERTIES
49" TOP FLANGE WIDTH 61" TOP FLANGE WIDTH
DEPTH | WEIGHT | AREA Yaor Iy WEIGHT | AREA Ygor L
n Ibs/Tt in? n in4 Ibs/ Tt in? n in
36 915 878.3 18.2 145,592 972 932.4 19.1 158,022
42 965 926.3 21.1 217,461 1022 980.4 22.1 235,306
48 1015 974.3 24.0 305,994 1072 1028.4 25.2 330,233
54 1065 1022.3 270.0 412,056 1112 1076.4 28.7 443,668
60 1115 1070.3 29.9 536,513 1172 1124.4 31.3 576,476
66 1165 1118.3 32.9 680,229 1222 1172.4 34.3 729,521
12 1215 1166.3 35.8 844,009 1212 1220.4 37.3 903,667
* REMOVE BLOCKOUT IN FORM IF REQUIRED FOR COMPRESSION
FORCES OR BEAM STABILITY. PREPARED BY
DESIGN DIVISION 6 J 60 03




DRAWN BY: BLT MICHIGAN DEPARTMENT OF TRANSPORTATION ISSUED: 01/23/23
BUREAU OF DEVELOPMENT
CHECKED BY: VZ BULB TEE SUPERSEDES:09/26/22
APPROVED BY: KCK BEAM RE INFORCEMENT
i 61// -
i 49// -
2’0" R 24"
TOP STRAND
TOP STRAND (TYP)
(OPTIONAL) 1"-0" OR 1'-0" OR
1/72// 1/72// 5//
EKO40410 * - "~ T B
EAD40310 * — o %%
e s A O S
' 4 ':E— L ' )] L
E s : - !
!
} ' 15" CLR
CONTINUOUS /
EAD6 BAR (TYP)
ELO4 BAR
*k 4‘/2// MIN.
[DEPENDENT UPON HAUNCH ]
174" CLR

ED041205

3 EQUAL SPACES (60", 66", 72" BEAM)

EC030206 444\\\\

36", 42”7, 48", 54", 60", 66", 12" DEPTH

2 EQUAL SPACES (36", 42", 48", 54" BEAM)

1 ! 42 ‘/2//

NOTE :

EF030608

EC030206 AND EFO30608 BARS COMBINE TO FORM STIRRUP.

* ALTERNATE

EKO4 WITH EAO4 BARS

114" CLR

[F REQUIRED FOR SHEAR/COMPOSITE ACTION.

FK040510 WITH BLOCKOUT REMOVAL / 61" TOP FLANGE, SEE GUIDE 6.60.03B.
LENGTHS AT SHORTENED AND/OR CLIPPED TOP FLANGE AND START ALTERNATING EAO4 AND EKO4 PAST

SHORTENING/CL IP.

USE EA040410 AND
DECREASE EAOQ4 BAR

SEE GUIDE 6.60.03C FOR BEAM FLANGE SHORTENING/CLIP DETAILS.

PREPARED BY
DESIGN DIVISION

6.60.03A




DRAWN BY: BLT

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT

[SSUED: 01/271/20

CHECKED BY: VZ
APPROVED BY: BMW

BULB TEE
BEAM REINFORCEMENT

SUPERSEDES:04/17/17

1"
B

END VIEW

317" 0

T T T T T T T
— ==
[ o S o & E 6 & E 6
Iy I Y [ VI [y N
o o W W W B e S |
41" ¢
=== ==== ?
< < < T << <T <<
Iy I Y [ VI [y N
oo oo oo oo

@km

SIDE VIEW
ELO4 BAR

5'-11"

1"

2
C

ED041205
2'-10"

3'-10"

(BLOCKOUT REMOVAL)

EK040410

(EK040510)
USE FOR SHEAR/COMPOSITE ACTION
OR BLOCKOUT REMOVAL

3'-10"
4'-10" (BLOCKOUT REMOVAL)

EA040310
(EAO40410)

D

Y

ISOMETRIC VIEW

Ny
10‘ ‘/\6//

EC030206

3 "
85

1"
3‘/2
—_—

/ "
3 *1‘/2

EF030608

DESIGN DIVISI

PREPARED BY

o 6.60.03B




DRAWN BY: BLT MICHIGAN DEPARTMENT OF TRANSPORTATION ISSUED: 01/23/23

CHECKED BY: VZ S RLATUA P AL SUPERSEDES:04/17/17
! BULB TEE )

APPROVED BY: KCK |BEAM FLANGE SHORTENING & CLIP DETAILS

BEARING €

BEAM WEB
T0 REMAIN ——————=\
]

20'," = 49" TOP FLANGE

267" = 61" TOP FLANGE ——¢ ¥ ) )
| 10" MAX. — 49" TOP FLANGE

SHORTENING ——y | | 141" MAX. - 61" TOP FLANGE

6//
] CLIP

SHORTEN APPROPRTATE FLANGE WITH RESPECT TO CENTERLINE BEARING. CLIP SHORTENED FLANGE
AS REQUIRED TO PROVIDE ADDITIONAL CLEARANCE FOR PAVEMENT SEAT.

TOP FLANGE
201,," — 49" TOP FLANGE
261" ~ 61" TOP FLANGE ————
O OBEAM
) ) SHORTENING
101" MAX. - 49" TOP FLANGE
141" MAX. = 61" TOP FLANGE —|—
FLANGE
CLIP
TOP STRAND
6//

INDICATES TOP FLANGE SHORTENING
AT BEAM END *

BEAM ELEVATION WITH SHORTENING/CLIP

NDTES:

% WHEN NEEDED SHORTEN THE BEAM FLANGE FROM THE EDGE OF THE FLANGE TO THE WEB OF THE BEAM.
SHORTENING OR NOTCHING THE BEAM WEB IS NOT ALLOWED. SHORTEN AND OR CLIP TO PROVIDE CLEARANCE
FROM PAVEMENT SEAT AND TO DECREASE SUBSTRUCTURE UNIT WIDTH.

FOR BEAM AND BEARING CLEARANCE SEE BGRIDGE DESICN GUIDES 6.60.03D & 6.60.15.

PREPARED BY
DESIGN DIVISION 6 e 6O° 03(:




DRAWN BY: BLT MICHIGAN DEPARTMENT OF TRANSPORTATION ISSUED: 01/23/23

. BUREAU OF DEVELOPMENT @
LHELRED BY: V2 TRIIB TEE BEAM END SHORTENING & cLIp |/ HoRbess /0

APPROVED BY: KCK AT ABUTMENT DETAILS

TOP FLANGE

BOTTOM FLANGE

BEAM WEB

\ C BEAM
\ /
777777 \77777777777777777
N

REFERENCE LINE

PAVEMENT SEAT

TOP FLANGE SHORTENING

\

\\\:F@ BEARING

ABUTMENT WIDTH AND BEAM SHORTENING/CLIP LAYOUT DETAIL

(49" TOP FLANGE SHOWN, 61" SIMILAR)

FOR SHORTENING AND CLIP DETAILS SEE BRIDGE DESIGN GUIDE 6.30.03C.
FOR BEARING CLEARANCES SEE BRIDGE DESIGN GUIDE 6.60.13.

PREPARED BY
DESIGN DIVISION 6°6O° 03D




DRAWN BY:
CHECKED BY:
APPROVED BY:

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT

[SSUED:
SUPERSEDES:

PREPARED BY
DESIGN DIVISION




DRAWN BY:  BLT MICHIGAN DEPARTMENT OF TRANSPORTATION

BUREAU OF DEVELOPMENT

CHECKED BY: VZ

[SSUED: 01/24/23
SUPERSEDES:06/26/23

PIER DIAPHRAGMS FOR PRESTRESSED CONCRETE
APPROVED BY: KCK BEAMS CONTINUOUS FOR LIVE LOAD
jYLA EW04 BARS @ 1'-6" MAX ‘jTL
MAX MAX
A~+—+

L I i

E

EAOS EAOS
é/BARS BARS\%

POUR DIAPHRAGM
CONCRETE TO
FASCIA OF BEAM

AN N IS| N
ELASTOMERIC PAD —" J¢ " N,/// A I il
fVL‘ LLER SPACE AS REQUIRED I
MIN i

PIER DIAPHRAGM ELEVATION

PCI BEAMS SHOWN. SPREAD BOX BEAMS., MICHIGAN 1800 BEAMS, AND BULB TEE BEAMS ARE SIMILAR.

117" % 17" SAWED JOINT (TYP) _1'-0"
(SEE GUIDE 6.60.11B MIN | _—C OF PIER OPTIONAL CONSTRUCTION
FOR PLAN NOTE) kL JOINT WITH 27 x 3" KEY
TN (BOX BEAMS & TYPE 1-1V
| PCT BEAMS)
I ] | i i
N ‘ 7 — :m
| ¥ —+
] — = o \<\\<;1 \r'—/(// I
<t = @y‘ Y
TS0 p A O | L T i
S22 ———— RN =
O n = [ T Do
o e " 225
' [l =HE{PAE:
OPTIONAL CONSTRUCTION == e — Txo| «|=
JOINT WITH 27 x 3" KEY L = o
(MI 1800 BEAM & BULB | *g 3" (TYP) ©|
TEE BEANS N B s — S
1 —
PRESTRESSED CONCRETE EWO4 BAR = il =
BEAM (TYP) ————— B i H
FLASTOMERIC PAD o ]! ‘
1" (IF FIXED) =
PLACE 1" JOINT FILLER i ™
BETWEEN ELASTOMERIC PADS |
I FAO8 BAR
NOTES: ), (USE WHEN FIXITY AT PIER
IS DESIRED)
RESIDUAL CAMBER IS DEFINED AS THE ESTIMATED REMAINING SEE DETAIL B ON GUIDE 6.60.11B
CAMBER IN PRESTRESSED CONCRETE BEAMS AFTER ANY
DEFLECTION FROM THE DEAD LOAD OF STRUCTURAL COMPONENTS,
NON-STRUCTURAL ATTACHMENTS, WEARING SURFACES AND _
UTILITIES HAVE BEEN ACCOUNTED FOR. SECTION A-A
PRESTRESSED CONCRETE BEAMS SHALL BE DESIGNED AS SIMPLE
SPAN BEAMS FOR DEAD LOAD AND LIVE LOAD. THE BRIDGE SLAB PREPARED BY

SHALL BE DESICNED CONTINUOUS FOR LIVE LDAD OVER PIERS. DESTGN DIVISTON 63' ESC)' 1 1




DRAWN BY: BLT MICHIGAN DEPARTMENT OF TRANSPORTATION ISSUED: 07/24/723

CHECKED BY: VZ B L SUPERSEDES:06/26/23
PIER DIAPHRAGMS FOR PRESTRESSED CONCRETE 0

APPROVED BY: KCK BEAMS CONTINUOUS FOR LIVE LOAD

1/76// 4‘/2// 1/76//

R

DIAPHRAGH WIDTH - 4!/

<

Tov

N
N

i

1/ 6// 1/ 6//

N 7 A
-
— -
[
L
o=
<T
= o
<T
[
o <t
>
+ O
— v
T
O -
L+
-
I =
O O W
= =
— |
[a=g=q
<t T —
[
o + +

—— Y

| DIAPHRAGH WIDTH - 4l

EW04 BARS

PREPARED BY
DESIGN DIVISION 6° 600 :I.:I.A




DRAWN BY: BLT MICHIGAN DEPARTMENT OF TRANSPORTATION ISSUED: 06/26/23

BUREAU OF DEVELOPMENT

CHECKED BY+ V2 I5TER DIAPHRAGMS FOR PRESTRESSED CONCRETE
APPROVED BY: KCK BEAMS CONTINUQUS FOR LIVE LOAD

2" THICK STYROFDAM CAP

A

—

COVER BAR AND STYROFOAM CAP WITH A
GALVANTZED STEEL PIPE AND THREADED

COVER (174" INSIDE DIAMETER),

OR ENGINEER APPROVED EQUAL. =

o 37 DIA. NEOPRENE
l Tﬁ,//////f’SPONGE WASHER
\\\\\\\\\1” JOINT FILLER

— ]

F————————[A080400 BAR

2'-0" EMBEDMENT

DETAIL B

ALL WORK AND MATERTAL FOR THE STYROFOAM CAP, METAL SLEEVE AND NEOPRENE SPONGE
WASHER SHALL BE [NCLUDED IN THE BID ITEM "SUPERSTRUCTURE CONC, NIGHT CASTING.”

PLAN NOTES:

BLOCK OUT CONCRETE AT ELASTOMERIC BEARINGS. ATTACH NO. 30 ASPHALT FELT WITH ROOF ING
TAR/ASPHALT TO SIDES OF BEAMS FROM BEAM END TO 1" PAST EDGE OF PIER DIAPHRAGM.

REMOVE 1" EXCESS ON OUTSIDE OF FASCIA BEAMS AFTER DIAPHRAGM FORM REMOVAL. ALL LABOR,
MATERTALS AND CLEANUP/REMOVAL ARE INCLUDED IN THE BID ITEM "SUPERSTRUCTURE CONC,
NIGHT CASTING.”

JOINT BETWEEN BEAM ENDS SHALL BE FILLED WITH CONCRETE.

PROVIDE A SAWED JOINT 1'%" DEEP BY '/;” WIDE (MINIMUM) IN THE TOP OF SLAB AT THE
LOCATIONS SHOWN IN SECTION(S) ____. SAW THE JOINT WITHIN 24 HOURS OF PLACING

THE CURING AND FILL TO /" BELOW TOP OF CONCRETE WITH POLYURETHANE OR

POLYURETHANE HYBRID SEALANT. (INCLUDED IN THE BID ITEM “SUPERSTRUCTURE CONC, FORM,
FINISH, AND CURE, NIGHT CASTING (STRUCTURE NO.)").

SUPERSEDES:01/25/21

PREPARED BY
DESIGN DIVISION 6° 6O° :I.:I.B




DRAWN BY: BLT

CHECKED BY: CWC

APPROVED BY: KCK

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT

ISSUED: 11/25/24

CONCRETE DIAPHRAGMS FOR
PRESTRESSED CONCRETE BEAMS/GIRDERS

SUPERSEDES: 12/26/23

%" @ CONCRETE INSERT

DAYTON SUPERIOR TYPE B-18,
WILLIAMS FORM C19, MEADOW BURKE CX-4,
OR EQUAL (TYP.) (INCIDENTAL)

3"

ED04 BARS @ 1'-6" MAX

¢ THREADED EA06 BARS
REQUIRED FOR 45" & 54"
BEAMS ADDITIONAL BARS
REQUIRED FOR 70" BEAM &
MICHIGAN 1800 GIRDER.

30

—

A

<l‘[

THREADED EA06 BARS
(2%" OF THREADS TO FIT INSERT)

MINIMUM LAP LENGTH
(SEE GUIDE 7.14.02 SERIES)

(SEE GUIDE 7.14.02 SERIES)

NOTES:

Z

=

&
s
________________________ <
w
Z (1]
A CONTRACTOR'S OPTION 5
NOT A PAY ITEM c
Te)

10N 1(TYP)

%" @ DAYTON SUPERIOR TYPE B-1 HEAVY OR TYPE B-18, WILLIAMS FORM

TYPE C12 OR C19, MEADOW BURKE TYPE CT-2 OR CX-4 OR EQUAL.
INSERTS AT ENDS OF BEAM SHALL BE STAGGERED AND AT MIDSPAN MAY BE
CONTINUOUS OR STAGGERED. THREADED REINFORCEMENT SHALL BE BENT
TO THE REQUIRED ANGLE PRIOR TO INSTALLATION. BENT REINFORCEMENT
MAY REQUIRE INSTALLATION BEFORE BEAM IS ERECTED. (TYP) (INCIDENTAL)

¢ THREADED EA06 BARS
(REQUIRED FOR ALL BEAMS)

CONCRETE DIAPHRAGM ELEVATION

USE ONLY WHEN REPLACING EXISTING CONCRETE

DIAPHRAGMS.

PLACE DIAPHRAGMS PARALLEL TO REF. LINE.

USE ONE INTERMEDIATE DIAPHRAGM AT MID-POINT.

FOR60° < @ < 90°, PLACE INTERMEDIATE
DIAPHRAGMS PARALLEL TO REF. LINE.

FOR ANGLE OF CROSSING

< 60°, SEE PLAN.

DO NOT POUR DECK UNTIL DIAPHRAGM CONCRETE
ATTAINS A COMPRESSIVE STRENGTH OF 3000 PSI.

VARIES

- /

| 2"x 3" KEYWAY

10"
MAX
@ END
| | OF sLAB
<‘ )
e I EDO04 BARS
SRR
|2 ]
=uw 1 —
G EA06 BARS &
: - 9 ¢ INSERTS
2" | 4| |2
e
8"
SECTION A-A

L/3MIN 2L/3 MAX
@ FASCIABEAM ——
S
\%Q/
&

~——— @ FASCIABEAM

L/3 MIN

2L/3 MAX

PLAN

PREPARED BY
DESIGN DIVISION

6.60.12




DRAWN BY:
CHECKED BY:
APPROVED BY:

BLT

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT

cwcC
KCK

STEEL DIAPHRAGMS FOR
28" THROUGH 54" PRESTRESSED GIRDERS

ISSUED:
SUPERSEDES: 08/27/18

11/25/24

/— TOP OF DECK

C10 x 15.3 FOR 28" GIRDERS
C12 x 20.7 FOR 36" GIRDERS
MC18 x 42.7 FOR 45" & 54" GIRDERS

OR ALTERNATE DIAPHRAGM FROM %" PLATE

INTERIOR GIRDER

EXTERIOR GIRDER

PARTIAL TRANSVERSE SECTION AT DIAPHRAGM

GIRDER STIRRUPS (TYP) —— | 7 [ DIAPHRAGM TABLE
%" @ ELECTROPLATED GIRDER
FERRULE LOOP INSERT % HEIGHT | A
#4 TIE BARS x 3-0" \ ) 28" 1-0%"
LONG. FASTEN TO i
GIRDER STIRRUPS 36" 1-2%"
(BELOW EACH INSERT) | - "
45 1-5%"
e %" @ H.S. BOLT WITH s | 1
(1) PLATE WASHER,
L6" x 6" x %" (1) HARDENED WASHER,
AND (1) LOCK WASHER
NOTES:
WORK THIS GUIDE WITH 6.60.12B.
OFFSET OFFSET BOLTS CONNECTING THE CLIP ANGLES TO GIRDERS MUST BE
_OFFSET_ TIGHTENED TO A SNUG TIGHT CONDITION ENSURING THE LOCK
— € GIRDERS (TYP) € GIRDERS WASHER IS COMPLETELY COMPRESSED, WITH A MINIMUM
, ) 80 FT. LBS. OF TORQUE.
DIAPHRAGM DIAPHRAGM I BOLTS CONNECTING THE CLIP ANGLES TO DIAPHRAGMS MUST BE
(TYP) - (TYP) TIGHTENED BY THE TURN OF NUT METHOD PER SUBSECTION
J 707.03.D OF THE STANDARD SPECIFICATIONS FOR CONSTRUCTION.
i | H.S. DENOTES HIGH STRENGTH BOLTS.
I
I USE STEEL DIAPHRAGMS AT MIDPOINT AND AT INDEPENDENT
PLAN FOR PLAN FOR BACKWALLS. SEE GUIDES 6.20.03A AND 6.60.13.

SKEW ANGLE = 10°

SKEW ANGLE > 10°

APPLY AASHTO REQUIREMENTS WHEN DETERMINING NEED FOR

DIAPHRAGMS.

PREPARED BY
DESIGN DIVISION

6.60.12A




MICHIGAN DEPARTMENT OF TRANSPORTATION

BUREAU OF DEVELOPMENT

[SSUED: 11/26/22

STEEL DIAPHRAGMS FOR

28" THROUGH 54" PRESTRESSED GIRDERS

SUPERSEDES:08/27/18

DRAWN BY: BLT

CHECKED BY: V£

APPROVED BY: BMW
FORM HOLE USING Tg' 0 H.S.
115" 1.D. PLASTIC (2

)
PIPE (TYP) (1)
(1)
(1)

BOLT WITH

PLATE WASHERS.
HARDENED WASHER.
LOCK WASHER. AND 2

HEX NUT (TYP) “"1 ™ <o
N >=
~ |

FORM HOLE USING
115" 1.D. PLASTIC
PIPE (TYP)

IN CHANNEL (TYP)

N 1L @ HOLE <

Vg @ H.S. BOLT WITH
1) BACKING PLATE,
) PLATE WASHER.
) HARDENED WASHER.
) LOCK WASHER, AND
)

(
(
(
(
( HEX NUT (TYP)

1
1
1
1

7g" @ H.S. BOLT WITH

(1) PLATE WASHER.

(1) HARDENED WASHER. AND
(1) HEX NUT (TYP)

CONNECTION DETAI

(SKEW ANGLES < 10°)

6"

ot — e

|,
27, 156" % 2% -
SLOTTED HOLE
(TYP)

I
1‘/2

C OF DIAPHRAGM

L

I
2‘/2
f——

Brg" x 2%
SLOTTED HOLE

(TYP) Agggggggfﬁx

—
|
|

3\///

6"
-
e
[
[
|
\ L6" x 6" x ¥ ;

CLIP ANGLE

1
2‘/5

l% 5/\6” PLATE
‘5/\6” @ HOLE

PLATE WASHER

DIMENSION
TABLE
R EEERE
28" | sv | 9 | e
36" | 9%y |1ty 3y
45" |1 -1 |15l 2l
547 [1'-5Yg | 119" | 4l
* X = 2" FOR ALTERNATE PLATE
DIAPHRAGH

NOTES:

4/////;g ® H.S. BOLT WITH

(1) PLATE WASHER.,
(1) HARDENED WASHER. AND
(1) HEX NUT (TYP)

CONNECTION DETAIL

(SKEW ANGLES > 10°)

3V2
I% 3" PLATE
BACKING PLATE
R

e 3" PLATE
 S—

1wy RADIUS
(TYP)

ALTERNATE
DIAPHRAGM

WORK THIS GUIDE WITH 6.60.12A.

BOLTS CONNECTING THE CLIP ANGLES TO GIRDERS MUST BE
TIGHTENED TO A SNUG TIGHT CONDITION ENSURING THE LOCK
WASHER 1S COMPLETELY COMPRESSED., WITH A MINIMUM

80 FT. LBS. OF TORQUE.

BOLTS CONNECTING THE CLIP ANGLES TO DIAPHRAGMS MUST BE
TIGHTENED BY THE TURN OF NUT METHOD PER SUBSECTION
707.03.D OF THE STANDARD SPECIFICATIONS FOR CONSTRUCTION.

H.S. DENOTES HIGH STRENGTH BOLTS.

[.D. DENOTES INSIDE DIAMETER.

PREPARED BY
DESIGN DIVISION

6.60.12B




DRAWN BY: BLT

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT

ISSUED: 11/25/24

CHECKED BY: CWC
APPROVED BY: KCK

STEEL DIAPHRAGMS FOR
70" & Ml 1800 PRESTRESSED GIRDERS

SUPERSEDES: 11/28/22

r TOP OF DECK

FORM HOLE USING 1%" 1.D.
PLASTIC PIPE (TYP)
]

-

"%6" x 1%" LONGITIDINALLY SLOTTED HOLES
(1) %" @ H.S. BOLT WITH (2) PLATE WASHERS,

(1) HARDENED WASHER, (1) HEX NUT B
o © — bF° o|
12 o
b 4 7 3%" x 7" x %" PLATE WASHER
7 f ﬁt FILLER PLATE BENT PLATE (TYP) —= FOR CENTER BOLTS (TYP)
2 A | %" @ H.S. BOLT WITH
ol S jgi (2) PLATE WASHERS,
o © = 9 5 S 0 (1) HARDENED WASHER,
EE= g 5 ° o ° (1) LOCK WASHER
o2 L6" x 4" x %6" (TYP COPE FLANGE (TYP Y :
ol 6" x 4" x 16" (TYP) (TYP) s = AND (1) HEX NUT (TYP)
=3 o o \ °
0 o] ¥
|, . T L o 3%" x 3%" x 12" PLATE WASHER
Bl > WT6 x 13.0 1%6" @ HOLE FOR FOR TOP AND BOTTOM BOLTS (TYP)
== . %" @ H.S. BOLT WITH
L | 1" (TYP) (2) HARDENED WASHERS,
r— (CROSS MEMBERS AND (1) HEX NUT (TYP)
TO GIRDER WEB) INTERIOR GIRDER
CONNECTION DETAIL
EXTERIOR GIRDER (SKEW ANGLE = 10°)
70" GIRDER SHOWN, MI 1800 GIRDER SIMILAR
GIRDER STIRRUPS (TYP) —— |/ |
‘ﬂ BENT PLATE
%" @ ELECTROPLATED
FERRULE LOOP INSERT DIAPHRAGM
#4 TIE BARS x 3'-0" X
LONG. FASTEN TO =
(CEIELD(EVT/ ACH lIJNPSSERT) %' @H.S. BOLT WITH
(1) PLATE WASHER,
L LE (1) HARDENED WASHER,
AND (1) LOCK WASHER
NOTES:
WORK THIS GUIDE WITH 6.60.12D.
BOLTS CONNECTING THE CLIP ANGLES TO GIRDERS MUST BE
TIGHTENED TO A SNUG TIGHT CONDITION ENSURING THE LOCK
WASHER IS COMPLETELY COMPRESSED, WITH A MINIMUM
OFFSET OFFSET 80 FT. LBS. OF TORQUE.
OFPSEL,
— € GIRDERS (TYP) — € GIRDERS BOLTS CONNECTING THE CLIP ANGLES TO DIAPHRAGMS MUST BE
, TIGHTENED BY THE TURN OF NUT METHOD PER SUBSECTION
’ 707.03.D OF THE STANDARD SPECIFICATIONS FOR CONSTRUCTION.
DIAPHRAGM / DIAPHRAGM
(TYP) ————= (TYP) H.S. DENOTES HIGH STRENGTH BOLTS.
J 1.D. DENOTES INSIDE DIAMETER.
| | MINIMUM DISTANCE BETWEEN CENTERS OF FASTENERS FOR BENT
f PLATE AND ANGLE CONNECTIONS SHALL BE 3%" AND THE
MINIMUM EDGE DISTANCE SHALL BE 115",
PLAN FOR PLAN FOR USE STEEL DIAPHRAGMS AT MIDPOINT AND AT INDEPENDENT

SKEW ANGLE = 10° SKEW ANGLE > 10°

BACKWALLS. SEE GUIDES 6.20.03AAND 6.60.13.

APPLY AASHTO REQUIREMENTS WHEN DETERMINING NEED FOR
DIAPHRAGMS.

PREPARED BY
DESIGN DIVISION

6.60.12C




DRAWN BY: BLT MICHIGAN DEPARTMENT OF TRANSPORTATION ISSUED: 11/28/22
BUREAU OF DEVELOPMENT ]
CHECKED BY: VZ STEEL DIAPHRAGHS FOR SUPERSEDES:08/27/18
APPROVED BY: BMW [ 70" & MI 1800 PRESTRESSED GIRDERS
FORM HOLE USING 1”{ 1.D.

PLASTIC PIPE

(TYP)

g @ H.S. BOLT WITH

PLATE WASHERS.
HARDENED WASHER.
LOCK WASHER, AND
HEX NUT (TYP)

315" x 1" x 14 PLATE WASHER
FOR CENTER BOLTS

(TYP)

315" % 317" x 12" PLATE WASHER
FOR TOP AND BOTTOM BOLTS

(TYP)

"

37
, % Ly PLATE
el

‘5/\6” @ HOLE

FILLER PLATE

3\/// 7"
I, PLATE
INTERIOR GIRDERS

7%I 5" PLATE -
EXTERIOR GIRDERS

‘5/\6” 0 HOLE

TaP & BATTOM CENTER

BENT PLATE
o
%bm” @ HOLE FOR
" ® H.S. BOLT WITH =
<§> HARDENED WASHERS AND - 5‘67¢t: n
(1) HEX NUT (TYP) ‘ ~=10 o,
; 02 _
CONNECTION DETAIL
(SKEW ANGLE > 10°)
S
210" ) g
L ?\;\‘
O o
/H |5 Cor— 1l ¢
vl gle HOLE (TYP)
2 ele
6" x 304" & " = § le— 19" x 6" x 1’
SLOTTED HOLE / s o - BENT PLATE
S —|=
sl I
50" X 2% J/ i Tl ° %
SLOTTED HOLE ol ° RE
o o o — =
‘ﬂ o of
—— I
= 1y
— - |-
MIN.
BENT PLATE

* BOLT HOLES SHALL BE SPACED TO MISS PRESTRESSING

STRANDS IN CONCRETE GIRDERS

PLATE WASHERS

NOTES:
WORK THIS GUIDE WITH 6.60.12C.

BOLTS CONNECTING THE CLIP ANGLES TO GIRDERS MUST BE
TIGHTENED TO A SNUG TIGHT CONDITION ENSURING THE LOCK
WASHER 1S COMPLETELY COMPRESSED, WITH A MINIMUM

80 FT. LBS. OF TORQUE.

BOLTS CONNECTING THE CLIP ANGLES TO DIAPHRAGMS MUST BE
TIGHTENED BY THE TURN OF NUT METHOD PER SUBSECTION
707.03.D OF THE STANDARD SPECIFICATIONS FOR CONSTRUCTION.

H.S. DENOTES HIGH STRENGTH BOLTS.
[.D. DENOTES INSIDE DIAMETER.

MINIMUM DISTANCE BETWEEN CENTERS OF FASTENERS FOR BENT
PLATE AND ANGLE CONNECTIONS SHALL BE 3's¢" AND THE
MINIMUM EDGE DISTANCE SHALL BE 1'7,".

PREPARED BY 6.60.12D

DESIGN DIVISION




DRAWN BY: BLT

MICHIGAN DEPARTMENT OF TRANSPORTATION

BUREAU OF DEVELOPMENT

CHECKED BY: CWC
APPROVED BY: KCK

STEEL DIAPHRAGMS FOR
48" AND 54" BULB TEE BEAMS

ISSUED: 11/25/24
SUPERSEDES: 11/28/22

INSERT FOR %" @
H.S. BOLT (TYP)

/7 TOP OF DECK

FORM HOLE USING
1%" 1.D. PLASTIC PIPE
(TYP)

B

MC18 x 42.7

CLIP ANGLE (TYP)

14"

1-6%"
(48" BEAM)
1-8%"
(54" BEAM)

%" @ H.S. BOLT WITH

(2) PLATE WASHERS,

(1) HARDENED WASHER, AND
(1) HEX NUT (TYP)

@  [@®

@) ©

=

%" @ H.S. BOLT WITH

(1) PLATE WASHER,

(1) HARDENED WASHER, AND
(1) LOCK WASHER (TYP)

%" @ H.S. BOLT WITH

(2) PLATE WASHERS,

(1) HARDENED WASHER,
(1) LOCK WASHER, AND

EXTERIOR BEAM

PARTIAL TRANSVERSE SECTION AT DIAPHRAGM

SKEW ANGLE = 10°

INTERIOR BEAM

(1) HEX NUT (TYP)

FORM HOLE USING

TOP OF DECK
INSERT FOR %" @ 1%" 1.D. PLASTIC PIPE
H.S. BOLT (TYP) OR EQUIVALENT (TYP)
]
MC18 x 42.7
CLIP ANGLE (TYP) BACKING PLATE
(TYP)
|BF——— % o H.S. BOLT WITH @],
5 | (2) PLATE WASHERS, | %" @ H.S. BOLT
- | (1) HARDENED WASHER, AND \ (1) BACKING PLATE,
(1) HEX NUT (TYP) 4 (1) PLATE WASHER,

1-6%"
(48" BEAM)
1-8%"
(54" BEAM)

%" @ H.S. BOLT WITH

(1) PLATE WASHER,

(1) HARDENED WASHER, AND
(1) LOCK WASHER (TYP)

EXTERIOR BEAM

PARTIAL TRANSVERSE SECTION AT DIAPHRAGM

SKEW ANGLE > 10°

NOTES:

WORK THIS GUIDE WITH 6.60.12F.

(1) HARDENED WASHER,
(1) LOCK WASHER, AND
(1) HEX NUT (TYP)

INTERIOR BEAM

BOLTS CONNECTING THE CLIP ANGLES TO GIRDERS MUST
BE TIGHTENED TO A SNUG TIGHT CONDITION ENSURING
THE LOCK WASHER IS COMPLETELY COMPRESSED, WITH A

MINIMUM 80 FT. LBS. OF TORQUE.

BOLTS CONNECTING THE CLIP ANGLES TO DIAPHRAGMS
MUST BE TIGHTENED BY THE TURN OF NUT METHOD PER
SUBSECTION 707.03.D OF THE STANDARD SPECIFICATIONS

OFFSET OFFSET
T
r — @ BEAMS (TYP) — @ BEAMS
’ ! FOR CONSTRUCTION.
DIAPHRAGM /

(TYP) ——— =

:?I_I\A(E? RAGM /I I/

I

s

H.S. DENOTES HIGH STRENGTH BOLTS.
1.D. DENOTES INSIDE DIAMETER.

| USE STEEL DIAPHRAGMS AT MIDPOINT AND AT INDEPENDENT

f
PLAN FOR

SKEW ANGLE = 10°

BACKWALLS. SEE GUIDES 6.20.03A AND 6.60.13.

APPLY AASHTO REQUIREMENTS WHEN DETERMINING NEED FOR

PLAN FOR
SKEW ANGLE > 10°

DIAPHRAGMS.

PREPARED BY
DESIGN DIVISION

6.60.12E




DRAWN BY: BLT MICHIGAN DEPARTMENT OF TRANSPORTATION ISSUED: 08/27/18
CHECKED BY: VZ B SUPERSEDES: /  /
i STEEL DIAPHRAGMS FOR ’
APPROVED BY: BMW 48" AND 54" BULB TEE BEAMS
30"
6" 6"
21sy" [ 15 x 23" L2 &N, e 15, x 2% R s et
iui ?%e;IED HOLE %%gngD HOLE o C:K
U( 5 <, _(/ 6" @ HOLE
S (A < BACKING PLATE
. . <L BTTED HOLE i SKEW ANGLE > 10° ONLY
| | (TYP) = =
0 =)
| = = 30,
U

\ L6” x 6" x 11’

1" BEVEL (TYP)

CLIP ANGLE

CHANNEL END

7\

4—5/\6” PLATE

u
317

‘5/\6” @ HOLE

PLATE WASHER

HARDENED WASHER
4y HEX NUT y
PLATE WASHER
| |
! %
CLIP ANGLE
<i::EM@ PLATE WASHER ——/ /@i — — — — —
Ay T¢ @ H.S. BOLT N

BACKING PLATE

Yg" @ H.S. BOLT

2

HEX NUT
LOCK WASHER
HARDENED WASHER
PLATE WASHER

EXTERIOR BEAM
SKEW ANGLE > 1

HARDENED WASHER

INTERIGR BEAM

0e

HARDENED WASHER

HEX NUT
PLATE WASHER

\ |
&

HEX NUT
PLATE WASHER

w
o/

CLIP ANGLE
PLATE WASHER

CLIP ANGLE
PLATE WASHER
g" @ H.S. BOLT

g" @ H.S. BOLT

HEX NUT
LOCK WASHER
HARDENED WASHER
PLATE WASHER

NOTES:

PLATE WASHER

INTERIOR BEAM

WORK THIS GUIDE WITH 6.60.12E.

H.S. DENOTES HIGH STRENGTH BOLTS.

SKEW ANGLE < 1

CONNECTION DETAILS

0e

PREPARED BY
DESIGN DIVISION

6.60.12F




DRAWN BY: BLT
CHECKED BY: CWC
APPROVED BY: KCK

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT

ISSUED:

STEEL DIAPHRAGMS FOR
60", 66" AND 72" BULB TEE BEAMS

SUPERSEDES

11/25/24
11/28/22

FORM HOLE USING
1%"1.D. PLASTIC PIPE

INSERT FOR %" @ TOP OF DECK (TYP)
H.S. BOLT (TYP) /
%" @ H.S. BOLT WITH L6" x 4" x 1" (TY:\
(1) HARDENED WASHER AND ‘ 4
(1) LOCK WASHER (TYP) 4@ 4
DETAILA — CLIP ANGLE

el

2

(TYP) = FILLER

6" x 1%"
LONGITUDINALLY SLOTTED HOLE
%" @ H.S. BOLT WITH

(2) PLATE WASHERS,

(1) HARDENED WASHER,
(1) HEX NUT AND

%" @ H.S. BOLT WITH

(2) PLATE WASHERS,

(1) HARDENED WASHER AND
(1) HEX NUT (TYP)

LB

%" @ H.S. BOLT WITH

(1) LOCK WASHER AND
(1) HEX NUT (TYP)

EXTERIOR BEAM

INSERT FOR %" @
H.S. BOLT (TYP)

2
1) %" FILL PLATE
INTE!

RIOR BEAM

PARTIAL TRANSVERSE SECTION AT DIAPHRAGM

SKEW ANGLE < 10°

'/7 TOP OF DECK

FORM HOLE USING

1%"1.D. PLASTIC PIPE
(TYP)
S

—

%" @ H.S. BOLT WITH
(1) HARDENED WASHER AND
(1) LOCK WASHER (TYP)

[

CLIP ANGLE
(TYP)

2

= FILLER

6" x 1%"
LONGITUDINALLY SLOTTED HOLES
%" @ H.S. BOLT WITH

(2) PLATE WASHERS,

(1) HARDENED WASHER,

%" @ H.S. BOLT WITH

(2) PLATE WASHERS,

(1) HARDENED WASHER AND
(1) HEX NUT (TYP)

L6"x 4" x %" (TY:\

BACKING PLATE
(TYP)

%" @ H.S. BOLT WITH
BACKING PLATE,

(1) HARDENED WASHER,
(1) LOCK WASHER AND
(1) HEX NUT (TYP)

EXTERIOR BEAM

NOTES:

WORK THIS GUIDE WITH 6.60.12H.

BOLTS CONNECTING THE CLIP ANGLES TO GIRDERS MUST BE
TIGHTENED TO A SNUG TIGHT CONDITION ENSURING THE LOCK
WASHER IS COMPLETELY COMPRESSED, WITH A MINIMUM

80 FT. LBS. OF TORQUE.

BOLTS CONNECTING THE CLIP ANGLES TO DIAPHRAGMS MUST BE
TIGHTENED BY THE TURN OF NUT METHOD PER SUBSECTION
707.03.D OF THE STANDARD SPECIFICATIONS FOR CONSTRUCTION.

H.S. DENOTES HIGH STRENGTH BOLTS.

1.D. DENOTES INSIDE DIAMETER

USE STEEL DIAPHRAGMS AT MIDPOINT AND AT INDEPENDENT
BACKWALLS. SEE GUIDES 6.20.03AAND 6.60.13.

APPLY AASHTO REQUIREMENTS WHEN DETERMINING NEED FOR

DIAPHRAGMS.

(1) HEX NUT AND
)

(1) %" FILL PLATE
INTE

RIOR BEAM

PARTIAL TRANSVERSE SECTION AT DIAPHRAGM

SKEW ANGLE > 10°

|
/
/
-

on

f——

DETAILA

2%

DETAIL B

(2) HARDENED WASHERS,

PREPARED BY
DESIGN DIVISION

6.60.12G




156" x 23" SLOTTED HOLE

DRAWN BY: BLT MICHIGAN DEPARTMENT OF TRANSPORTATION ISSUED: 08/27/18
BUREAU OF DEVELOPMENT
CHECKED BY: VZ STEEL DIAPHRAGMS FOR SUPERSEDES: /  /
APPROVED BY: BMW 60", 66" AND 72" BULB TEE BEAMS
LENGTH AS REQUIRED 4 6
| I, LENGTH ggﬁgigﬁgﬁ” "\i Ll /[1‘%6;)@) HOLE -
I b D B
= \ . olw i (TYP) - :
/};El\\"\\LL6” x 4" x s e ‘

CROSS ANGLE

HEX NUT

PLATE WASHER

PLATE WASHER

EXTERIOR BEAM

OFFSET

HARDENED WASHER

FILLER PLATE
" @ H.S. BOLT

CROSS ANGLES
HARDENED WASHER

HEX NUT
PLATE WASHER
CLIP ANGLE BACKING PLATE

g" @ H.S. BOLT
PLATE WASHER
" 9 H.S. BOLT LOCK WASHER

LOCK WASHER HEX NUT

INTERTOR BEAM
SKEW ANGLE > 10°
HARDENED WASHER
HEX NUT
PLATE WASHER
CLIP ANGLE

HARDENED WASHER
HEX NUT
PLATE WASHER
CLIP ANGLE

PLATE WASHER
Tg' 0 H.S. BOLT
HEX NUT
LOCK WASHER

PLATE WASHER
Tg" @ H.S. BOLT

INTERIOR BEAM
SKEW ANGLE < 10°

CONNECTION DETAILS

OFFSET

\ 16" x 4" x \/2//
1" BEVEL

CLIP ANGLE

37

-
‘5/\6” @ HOLE

PLATE WASHER

3\/ "
?; %
‘5/\6” ¢ HOLE

FILLER PLATE

5/\6” PLATE

L)' PLATE

.
L

le— 34" PLATE

a
‘5/\6” 0 HOLE

(TYP)

BACKING PLATE

SKEW ANGLE > 10° ONLY

4"

"
1‘/2 ,

H.S. DENOTES HIGH STRENGTH BOLTS.

r —C BEAMS (TYP) r —C BEAMS
0
DIEPRRACH || DTAPFREGH |
(TYP) = [TYP)AAAAAAJ
J/ NOTES:
| | WORK THIS GUIDE WITH 6.60.126.
/
[
PLAN FOR PLAN FOR

SKEW ANGLE <

10° SKEW ANGLE > 10°

PREPARED BY
DESIGN DIVISION

6.60.12H




DRAWN BY: BLT

BUREAU OF DEVELOPMENT

MICHIGAN DEPARTMENT OF TRANSPORTATION

ISSUED: 03/24/25

CHECKED BY: CWC
APPROVED BY: KCK

DETAILS AT ABUTMENTS FOR

PRESTRESSED CONCRETE I-BEAMS

SUPERSEDES: 11/25/24

|

BOTTOM OF BEAM

SOLE PLATE 1

rl

A

|~ STEEL DIAPHRAGM

(STYLE VARIES
DEPENDING ON BEAM)

Jwp

DETAILA

¢ BEARING

\

INDEPENDENT BACKWALL

3" MIN — =

_1-8"MIN

[
[
L
[
115" @ POSITION DOWEL <
PROJECTION = %" +
THICKNESS OF PAD

DETAILA

ALSO APPLIES AT PIERS

(PARALLEL TO ¢ BEAM) PLUS 1".

4%" MIN
ELASTOMERIC
PAD

FRONT FACE
OF ABUTMENT

TO ESTABLISH ¢ BEARING USE "A"= % TOTAL MOVEMENT

FOR SKEWED BRIDGES "A" IS MEASURED AT CORNER OF

BOTTOM FLANGE.

INCREASE ELASTOMERIC PAD THICKNESS AS REQUIRED

TO PROVIDE CLEARANCE FOR STRUCTURES ON GRADE

AND/OR SKEW.

ENSURE EDGE OF SLAB HAS CAPACITY. IF NECESSARY,

DESIGN AS EDGE BEAM IN ACCORDANCE WITH AASHTO

LRFD.

FRONT FACE

OF BACKWALL j
BOTTOM
SOLE PLATE )

OF BEAM

Jwp

\

DETAIL B

¢ BEARING

\
[
|
L
C ]
< P
15" JOINT FILLER

UNDER BACKWALL

1%" @ POSITION DOWEL

PROJECTION = %" +
THICKNESS OF PAD

DEPENDENT BACKWALL

NOTES:

DETAILB

FOR ADDITIONAL BACKWALL DETAILS AND NOTES, SEE DESIGN GUIDES 6.20.01, 6.20.03 SERIES

AND 6.20.04 SERIES.

FOR BEARING DETAILS SEE DESIGN GUIDE 8.43.01.

ELASTOMERIC
PAD

FRONT FACE
OF ABUTMENT

PREPARED BY
DESIGN DIVISION

6.60.13




DRAWN BY: BLT MICHIGAN DEPARTMENT OF TRANSPORTATION ISSUED: 05/22/723
CHECKED BY: VZ e A SUPERSEDES:12/27/18
PRESTRESSED CONCRETE ’
APPROVED BY: KCK 12" & 17" BOX BEAM PROPERTIES
i
¥
. 36" - 73" BEVEL (TYP)
- i A
-
- P
11" BEVEL (TYP) o
k. Y
S 26" 15" 3" BEVEL (TYP)
BEAM PROPERTIES
DEPTH | WIDTH | WEIGHT | AREA Yo Vg St Sa I
n in Ibs/ft in? in n ind IE in4
12 36 442 424 6.0 5.96 848 860 5,120
17 36 445 421 8.58 8.42 1610 1640 13,800

PREPARED BY
DESIGN DIVISION

0.65.02




DRAWN BY: BLT MICHIGAN DEPARTMENT OF TRANSPORTATION ISSUED: 05/22/723

. BUREAU OF DEVELOPMENT @
SHELRED BT v PRESTRESSED CONCRETE SUPERSEDES:12/17/18

APPROVED BY: KCK 21" & 27" BOX BEAM PROPERTIES

21" BEAM - 36" WID
21" BEAM - 48" WIDE
27" BEAM - 36" WID
27" BEAM - 48" WIDE

1"

|0
6

‘A5 1"
6

9
17\/2//
15//

\i
T J'
?i\%BEVEL (TYP) < b

i

21" BEAM - 36" WIDE 5" 26" 5”\ ;' BEVEL (TYP)

1"
4‘/2

27" BEAM - 36" WIDE |41y 27" .y

* 117" BEVEL FOR 21" BEAMS
21" BEAM - 48" WIDE | 4" | 40" A 3" BEVEL FOR 27" BEAMS
271" BEAM - 48" WIDE 4" 40" 4"

BEAM PROPERTIES
DEPTH | WIDTH | WEIGHT | AREA Yq Yg St Sa [
in in Ibs/ft in? in in in’ in’ ind
21 36 486 461 10.60 10.40 2320 2360 24,600
21 48 686 ©59 10.58 10.4? 3260 3310 34,500
20 36 530 509 13.43 13.57 3520 3480 47,300
20 48 136 107 13.59 13.41 4970 5030 67,500

PREPARED BY
DESIGN DIVISION 6065002A




DRAWN BY: BLT
CHECKED BY: VZ
APPROVED BY: KCK

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT

PRESTRESSED CONCRETE

33" THROUGH 60" BOX BEAM PROPERTIES

[SSUED: 05/22/23
SUPERSEDES:12/17/18

wD wD
= =
T T
L L
[am)] [am)]
Lol Lol
(E) (E)
= =
_ _ J
o ‘©
Y Y
/ /
= = =
T <= T = EE=E =
T N [y AN T < <T <CT <T <C
[aajyas e a) [ R R A R A R |
- - - Mo O ;o 0O ;o
\!\f—)\()j\(\l N N N N N N
MM T Mooy o o T O
| | | M oMM T IO WO
- - - | | | | | |
©mm NRBBEYE
E / y y
" EN‘ N ‘
37 BEVEL (TYP) = ©y
47| 21" |4l /7' BEVEL (TYP)
36" WIDE BEAM
A4//‘A 40// ‘A4//‘
48" WIDE BEAM
BEAM PROPERTIES
DEPTH | WIDTH | WEIGHT | AREA Yy Yy St Sg ]
n in Ibs/ft in? in n ind in3 in4
33 36 581 558 16.45 16.55 4820 4790 19,300
33 48 186 755 16.66 16.34 6790 6930 113,200
39 36 638 013 19.45 19.55 6240 6210 121,400
39 48 836 803 19.64 19. 36 8780 8910 172,500
42 36 00606 640 20.95 21.05 0990 6960 146.500
42 48 861 821 21.15 20.85 9830 9970 208,000
48 48 906 870 24.25 23.75 11,830 | 12,080 | 287,000
54 48 956 918 27.30 26. 10 14,060 | 14,380 | 384,000
60 48 1005 965 30.30 29.70 164430 | 16,770 {498,000
PREPARED BY
DESIGN DIVISION 6 e 65 ] OZB




DRAWN BY:
CHECKED BY:
APPROVED BY:

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT

[SSUED:
SUPERSEDES:

PREPARED BY
DESIGN DIVISION




DRAWN BY: BLT MICHIGAN DEPARTMENT OF TRANSPORTATION ISSUED: 09/26/272

. BUREAU OF DEVELOPMENT @
SHELEED BT e PRESTRESSED CONCRETE 3/ WIDE | fERSEDES:12/27/21

APPROVED BY: BMW BOX BEAM REINFORCEMENT DETAILS

*k 67 MIN. C PREFORMED 2" HOLES
[DEPENDENT UPON HAUNCH | AT ENDS (TYP) *
EDO4 BAR (SLAB TIE)
SD04 BARS, SPACE WITH BOTTOM
4 EQUAL SPACES - EAO4 BARS OR ///* oboa BARS
2 EQUAL SPACES - EAO6 BARS L 3" (TYP)

‘ CUT STRAND
(IF REQUIRED) (TYP)
|

2//

— “EA” BAR OR CUT STRAND
| \ (IF REQUIRED) (TYP)
i

) s
A;A 72 : ;O T [ o\ Kl 7 AZ‘/Z// e

= I v Y ,2”(TYP) 4

Lod o

‘ ‘ A I j

|2 | 15" (TYP) 114,|A g 5"(TYP) -
= s SDO4 BARS @ 12" MAX. 77 2L (TP T
\i INCENTER (way BE || | | =
. PLACED UNDER STRANDS) L + '

o
>
-

o~ —pllo i“ooooooolooi\voe

Y | il Y HEERY

! ////////\ DU TYP) ol " PLACE EAO4 BAR IN CORNER IF
L A NET STRAND NOT USED. (TYP.)
8"(TYP) 27 (TYP] AT ENDS. SDO4 BARS SHALL

- ™ ENCLOSE STRANDS FOR A LENGTH
36" EQUAL TO THE BEAM DEPTH (MIN)

A
Y

TYPICAL SECTION - 17" BEAMS

PLAN NOTES:
WHERE REQUIRED, DECREASE VOID BOXES HEIGHT TO PROVIDE 1'/,” CLEAR COVER FOR PRESTRESSING STRANDS
IN UPPER ROW.

NOTES:
MINIMUM REINFORCEMENT SHOWN.

* IF REQUIRED FOR STRENGTH, USE 3"® HOLES FOR BUNDLED REINFORCEMENT FOR CONTINUOUS
FOR LTVE LOAD INTEGRAL STUB ABUTMENTS.

PLACE SPREAD BOX BEAM DIAPHRAGM/BACKWALL INSERTS AT 5" OR 7" UP FROM BOTTOM OF BEAM
AND 3'7" OR 5'+)" DOWN FROM TOP OF BEAM.

EA AND ED BARS ARE GRADE 60 (ksi) STEEL.

SD BARS ARE GRADE 60 (ksi) STAINLESS STEEL.

DESIGN AND SPACING OF ED AND SD BARS IS BASED ON GRADE 40 (ksi).
ADD BRIDGE DESIGN MANUAL NOTE 8.07.03P TO THE PLANS.

PREPARED BY
DESIGN DIVISION 6 e 65 ° 10




DRAWN BY: BLT MICHIGAN DEPARTMENT OF TRANSPORTATION ISSUED: 09/26/272

CHECKED BY: V2 PRESTRESSED CONCRETE 3' WIDE
APPROVED BY: BMW BOX BEAM REINFORCEMENT DETAILS

BUREAU OF DEVELOPMENT

SUPERSEDES:12/27/21

¢ PREFORMED 2" HOLES

*¥% 6" MIN,
[DEPENDENT UPON HAUNCH] AT ENDS (TYP) *
FDO4/EDO5 BAR (SLAB TIE)
FD04/EDD5 BARS, SPACE WITH
4 EQUAL SPACES — EA04 BARS OR /// BUTTOMEDDA/EDDS BARS
2 FQUAL SPACES - EAO6 BARS [/, 3v(TYP)

5" ‘ CUT STRAND
K a (IF REQUIRED) (TYP)
“\ | "EA” BAR OR CUT STRAND
$< ‘ | \ (IF REQUIRED) (TYP)
' i T T ) [T “2‘/2” (TYP)
5 ik ‘ - 4 ° ° ‘ ‘ i " o A
= i 1] Y Y H ¢ 2 (TYP) =5
0 =
= _ i 1y ey b J,|A | 5"(TYP) =
P o 1] N1 N o =%
S5 > £D04/ED05 BARS © 12" WAX. 21T Do
N = IN CENTER (MAY BE || o2
— N PLACED UNDER STRANDS)‘ -
Yy - ] - 7 I — Y
—| P o ‘ ‘ ‘0 [o] [o] [o] o o 0‘ o 0‘ \0 o
- M /
Y ‘ [ ERY

)
! ////////\ DU TYP) 20 PLACE EAO4 BAR IN CORNER IF
. STRAND NOT USED. (TYP.)
2"(TYP)

;" BEVEL (TYP)
8"(TYP) AT ENDS, EDO4/EDO5 BARS SHALL
- - ENCLOSE STRANDS FOR A LENGTH
EQUAL TO THE BEAM DEPTH (MIN)

A
Y

TYPICAL SECTION - 21" BEAMS

PLAN NOTES:
WHERE REQUIRED, DECREASE VOID BOXES HEIGHT TO PROVIDE 1'/" CLEAR COVER FOR PRESTRESSING STRANDS
[N UPPER ROW.

NOTES:
MINTMUM REINFORCEMENT SHOWN.

* IF REQUIRED FOR STRENGTH, USE 3" HOLES FOR BUNDLED REINFORCEMENT FOR CONTINUOUS
FOR LIVE LOAD INTEGRAL STUB ABUTMENTS.

PLACE SPREAD BOX BEAM DIAPHRAGM/BACKWALL INSERTS AT 5" OR 7" UP FROM BOTTOM OF BEAM
AND 37" OR 5'" DOWN FROM TOP OF BEAM.

¥k [F REQUIRED FOR SHEAR, USE EDO5 BARS AND MINIMUM CONCRETE COMPRESSIVE STRENGTH OF 7600 PSI

FOR BEAM DESIGN.

EA AND ED BARS ARE GRADE 60 (ksi) STEEL.
DESTGN AND SPACING OF ED BARS IS BASED ON GRADE 40 (ksi).
ADD BRIDGE DESTGN MANUAL NOTE 8.07.03P TO THE PLANS.

PREPARED BY
DESIGN DIVISION 6° 65 ° :I.OA




DRAWN BY: BLT
CHECKED BY: VZ
APPROVED BY: BMW

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT

[SSUED: 09/26/27

PRESTRESSED CONCRETE 3" WIDE
BOX BEAM REINFORCEMENT DETAILS

SUPERSEDES:12/27/21

¥k 67 MIN.

[DEPENDENT UPON HAUNCH ]

4 EQUAL SPACES - EAO4 BARS OR
2 EQUAL SPACES - EAOb BARS

EDO4/EDOS BAR (SLAB TIE)

ED04/5D05 BARS. SPACE WITH
/////H\BOTTGM ED04/5D05 BARS
3

"(TYP)

CUT STRAND

(IF REQUIRED) (TYP)

__/ "EA” BAR OR CUT STRAND
‘ WV (IF REQUIRED) (TYP)

27//

AT ENDS

:ZVJ(TYP)

~ 2TYP)
¢ PREFORMED 2“@ HOLES
(TYP) %

i

AP

41" (TYP)
217" (TYP)

(EDO4)
1'-8" MIN. LAP

(SD05)
K%

17 -11" MI

i

T PLACE EAD4 BAR IN CORNER IF
STRAND NOT USED.(TYP)

AT ENDS. ED04/5D05 BARS SHALL
ENCLOSE STRANDS FOR A LENGTH
EQUAL TO THE BEAM DEPTH (MIN)

5//
1" ﬁ
2
N
, 2 — ; h
— %i 3 R S o] 4%4,
L
< |= b | Y | \%\
o |0~ \
Il A \
Uele B 37 rve)
©w |2
[ N
— | ~ \
) = H ED04/SD0O5 BARS @ 12" MAX. r"
- o [N CENTER (MAY BE
w~ I PLACED UNDER STRANDS)
o —{pte o‘ ‘ojoioioioioio \%0‘7 o|[ay
n ‘ [ ] | ENENERY
|
///////:f 2"(TYP) 4l
2 BEVEL (TYP) A8//(TYPL 2\/2” 2" (TYP)
B 56//
1/
TYPICAL SECTION — 27" BEAMS
PLAN NOTES:

WHERE REQUIRED, DECREASE VOID BOXES HEIGHT TO PROVIDE 1'/" CLEAR COVER FOR PRESTRESSING STRANDS

[N UPPER ROW.

NOTES:
MINIMUM REINFORCEMENT SHOWN.

FOR LIVE LOAD

* [F REQUIRED FOR STRENGTH, USE 3”@ HOLES FOR BUNDLED REINFORCEMENT FOR CONTINUQOUS
INTEGRAL STUB ABUTMENTS.

PLACE SPREAD BOX BEAM DIAPHRAGM/BACKWALL INSERTS AT 5” OR 7" UP FROM BOTTOM OF BEAM
AND 3'" OR 5'»," DOWN FROM TOP OF BEAM.

*k [F REQUIRED FOR SHEAR, USE SDO5 BARS

EA AND ED BARS ARE GRADE 60 (ksi)

SD BARS ARE GRADE 60 (ksi)

(STAINLESS STEEL)

STEEL.

STAINLESS STEEL.

FOR BEAM DESIGN.

PREPARED BY
DESIGN DIVISION

6.65.10B




BUREAU OF DEVELOPMENT

MICHIGAN DEPARTMENT OF TRANSPORTATION

[SSUED: 09/26/27

DRAWN BY: BLT
CHECKED BY: VZ
APPROVED BY: BMW

PRESTRESSED CONCRETE 3" WIDE
BOX BEAM REINFORCEMENT DETAILS

SUPERSEDES:12/27/21

*k 67 MIN.

[DEPENDENT UPON HAUNCH |

4 EQUAL SPACES - EAO4 BARS OR
2 EQUAL SPACES - EAOb BARS

.

EDO4/EDOS BAR (SLAB TIE)

EDO4/EDOS BARS. SPACE WITH
BOTTOM EDO4/EDO5 BARS

"(TYP)

CUT STRAND
(IF REQUIRED)

"EA” BAR OR CUT STRAND

(TYP)

[N UPPER ROW.

NOTES:

FOR LIVE LOAD

EA AND ED ARE GRADE 60

MINIMUM REINFORCEMENT SHOWN.

* [F REQUIRED FOR STRENGTH, USE 3”@ HOLES FOR BUNDLED REINFORCEMENT FOR CONTINUQOUS
INTEGRAL STUB ABUTMENTS.

(kKsi) STEEL.

%! | ‘ {/7////ﬂr__\\\\<1F REQUIRED) (TYP)
b1 R | ‘*(A% Folg T
S |2 FoL i NI e
| 3=2- i ‘44; " ¥ ;::i;////,@ PREFORMED 2@ HOLES
ol 23528 I ﬂL | AT ENDS (TYP) %
o PEE R | = o |
- R = = \ 412,"(TYP) ihfﬂ
R - | , 214" (TYP) =S=<
. V = | EDD4/EDOS BARS @ 12" MAX. | ||== “s=9
. - I IN CENTER (MAY BE — =
™ o I PLACED UNDER STRANDS) .
~ R e —— T*V’ P
—| Ptro 0‘ ‘0 © 0 0 O O O ojo0 o 0\.\
i? === == /) [ T—PLACE EAD4 BAR IN CORNER IF
! ) ‘ L \SEREEAY STRAND NOT USED. (TYP)
1" ‘/ 1"
» ///////:f 2 L) Az AT ENDS. EDO4/EDOS BARS SHALL
/2 BEVEL (TYP) 8 (TYP) 21 2" (TYP) ENCLOSE STRANDS FOR A LENGTH
EQUAL TO THE BEAM DEPTH (MIN)
— 56// -
1l 1l /1
TYPICAL SECTION - 337, 39" & 42 BEAMS
PLAN NOTES:

WHERE REQUIRED. DECREASE VOID BOXES HEIGHT TO PROVIDE 1'/," CLEAR COVER FOR PRESTRESSING STRANDS

PLACE SPREAD BOX BEAM DIAPHRAGM/BACKWALL INSERTS AT 5” OR 7" UP FROM BOTTOM OF BEAM
AND 3!/, OR 5'7,” DOWN FROM TOP OF BEAM.

PREPARED BY
DESIGN DIVISION

6.65.10C




DRAWN BY: BLT MICHIGAN DEPARTMENT OF TRANSPORTATION ISSUED: 09/26/272

BUREAU OF DEVELOPMENT

CHECKED BY: VZ PRESTRESSED CONCRETE 47 WIDE SUPERSEDES:12/27/21
APPROVED BY: BMW BOX BEAM REINFORCEMENT DETAILS
¢ 67 MIN. FD04/EDO5 BAR
[DEPENDENT UPON HAUNCH | (SLAB TIE)
6 EQUAL SPACES - EAO4 BARS OR
- 3 EQUAL SPACES - EAD6 BARS . 3"(TYP)
FDO4/EDO5 BARSS
//////// SPACE WITH BOTTOM
FDO4/EDO5 BARS
¢ PREFORMED 2”9 HOLES
~ AT ENDS (TYP) %
2" 6" CUT STRAND
) (IF REQUIRED) (TYP)
, , /. —+—"EA" BAR OR CUT STRAND
£ N [V U (IF REQUIRED) (TYP)
= Ly to (U Fal e
= ,6 T O (o] (o] (o] o 7 T |- — ¥
= I T I yoramve) o~
= (P 7 T o N
/ (e
\ % B ‘ ‘ 1 2 (TYP) ] l l‘i |A | 4// (TYP) Zsm
I o | \ED04/EDO5 BARS @ 12" MAX. 150, =%
N > | 215" (TYP) .=
: ~ | ‘IN CENTER (MAY BE | R =
= < PLACED UNDER STRANDS) =
A < — | Jul| T }A NIRAL: -
~ o] (o] 0‘ ‘0 (o] (o] (o] (o] (o] o (o] (o} (o] (o] (o] (o] (o] 0‘ ‘0 (o] .
oo o o o o o o
I il 12 VY | T PLACE EAD4 BAR IN
I CORNER [F STRAND
21,5 o NOT USED (TYP)
/)" BEVEL \“’ S~
2 , ; AT ENDS, EDO4/EDOS
(TYP) L eraypy 2UOYP) L BARS SHALL ENCLOSE
) STRANDS FOR A LENGTH
B3 (TYP) FQUAL TO THE BEAM
DEPTH (MIN.)
. 48" .
/1
TYPICAL SECTION = 217 BEAMS
PLAN NOTES:

WHERE REQUIRED, DECREASE VOID BOXES HEIGHT TO PROVIDE 1'+" CLEAR COVER FOR PRESTRESSING STRANDS
IN UPPER ROW.

NOTES:
MINIMUM REINFORCEMENT SHOWN.

* [F REQUIRED FOR STRENGTH, USE 3”0 HOLES FOR BUNDLED REINFORCEMENT FOR CONTINUOUS
FOR LIVE LOAD INTEGRAL STUB ABUTMENTS.

PLACE SPREAD BOX BEAM DIAPHRAGM/BACKWALL INSERTS AT 5” OR 7" UP FROM BOTTOM OF BEAM
AND 32" OR 51" DOWN FROM TOP OF BEAM.

#% [F REQUIRED FOR SHEAR, USE EDO5 BARS AND MINIMUM CONCRETE COMPRESSIVE STRENGTH OF 7600 PSI

FOR BEAM DESIGN.

EA AND ED BARS ARE GRADE 60 (ksi) STEEL.
DESICGN AND SPACING OF ED BARS IS BASED ON GRADE 40 (ksi).
ADD BRIDGE DESIGN MANUAL NOTE 8.07.03P TO THE PLANS.

PREPARED BY
DESIGN DIVISION 6 e 65 ° :I.OD




DRAWN BY: BLT MICHIGAN DEPARTMENT OF TRANSPORTATION ISSUED: 04/28/25

BUREAU OF DEVELOPMENT

APPROVED BY: KCK BOX BEAM REINFORCEMENT DETAILS

6 EQUAL SPACES - EA04 BARS OR

3 EQUAL SPACES - EA06 BARS 3"
(TYP)
r 6" MIN ___— @ PREFORMED 2" @ HOLES
[DEPENDENT UPON HAUNCH] EDO04/EDO5 BAR EDO04/SD05 BARS, e AT ENDS (TYP) *
K (SLAB TIE) SPACE WITH BOTTOM
ED04/SD05 BARS CUT STRAND
_— (IF REQUIRED) (TYP)
: _———— "EA"BAR OR CUT STRAND
: (IF REQUIRED) (TYP)
[ 2 I
1 “‘i S | (\ \ 21" (TYP)
— _ T e ® ® o ® L | N |
2|2 . F \ 2" (TYP)
i< . I | —~
a| T -7 2a
<8 - 4
sla BN bl ‘ 5 <
ww — — < @
== [ S
[ o
z|Z [l | wo
u co
. =2 [ | g 4 (TYP) P
i o8 ; <
& 0| 1l I Tve) 23
2= L] L] L] 2% (TYP) £z
w | B B ‘ °=
|2 ED04/SD05 BARS @ 12" MAX %
I I'| 1" IN CENTER (MAY BE Il T F
& ' \!' | ! PLACED UNDER STRANDS) H 3
E | : .
& il [ [ L
+ L] | | L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] | | L] L] Q~
N ] .! !. [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] .! ! \PLACEEA04BAR|N
| | L CORNER IF STRAND
S o NOT USED (TYP)
N
2" (TYP) 2" (TYP) S~ AT ENDS, ED04/SD05 BARS
%" BEVEL (TYP) ™ ~ SHALL ENCLOSE STRANDS
FOR ALENGTH EQUAL TO
8" (TYP) THE BEAM DEPTH (MIN)
48"
n
TYPICAL SECTION - 27" BEAMS
PLAN NOTES:

WHERE REQUIRED, DECREASE VOID BOXES HEIGHT TO PROVIDE 1%" CLEAR COVER FOR PRESTRESSING
STRANDS IN UPPER ROW.

NOTES:
MINIMUM REINFORCEMENT SHOWN.

* IF REQUIRED FOR STRENGTH, USE 3" @ HOLES FOR BUNDLED REINFORCEMENT FOR CONTINUOUS
FOR LIVE LOAD INTEGRAL STUB ABUTMENTS.

PLACE SPREAD BOX BEAM DIAPHRAGM/BACKWALL INSERTS AT 5" OR 7" UP FROM BOTTOM OF BEAM
AND 3%" OR 5%" DOWN FROM TOP OF BEAM.

** |F REQUIRED FOR SHEAR, USE SD05 BARS (STAINLESS STEEL) FOR BEAM DESIGN.

EAAND ED BARS ARE GRADE 60 (ksi) STEEL.
SD BARS ARE GRADE 60 (ksi) STAINLESS STEEL.

oesonomson | 0.65.10E




DRAWN BY: BLT MICHIGAN DEPARTMENT OF TRANSPORTATION ISSUED: 09/26/272

BUREAU OF DEVELOPMENT

EDO4/EDO5 BARS @ 12" MAX.
[N CENTER (MAY BE
PLACED UNDER STRANDS)

CHECKED BY: VZ PRESTRESSED CONCRETE 47 WIDE SUPERSEDES:12/27/21
APPROVED BY: BMW BOX BEAM REINFORCEMENT DETAILS
%% 6" MIN. 6 EQUAL SPACES - EA04 BARS OR )
[DEPENDENT UPON 3 3 EQUAL SPACES - EAO6 BARS 3T UTYR)
HAUNCH ] ’
£004/EDOS BAR ¢ PREFORMED 2”9 HOLES
(SLAB TIE) - AT ENDS (TYP) *
ED04/EDDS BARS, SPACE
) ) //////// WITH BOTTOM ED04/EDO5
2 6 BARS
R
1 __—"EA” BAR OR CUT STRAND
] (1F REQUIRED) (TYP)
A A it w I 1 ( A
‘/ "
e - S s - _- P 44¥?H2(TYPJ
S| ] ] i boriye)
o 822 R )|l [ cur sTra
S Walmwon
== ] YN ~-/////<1F REQUIRED) (TYP)
S I | ] " |
1 owe 11 37(TYP) 11
< T | || e oo
- A, L H s
. N WMla aw 2325
“ | Lo ey TBES
T 2 o —
; I " T
< i
. |
< |
" M1
L1

——— PLACE EAO4 BAR 2" FROM

0 0| 0<e]
(o]

[@N] o] [e] o o o [} [} o o o [o] [o] o @}@ o o
—\ ro—‘*g‘—rrrroﬁay (0] (0] (0] (0] (0] Q (o]} (o]} (o]}
! il 37 v N BEAM EDGE (FULL LENGTH

*

i OF BEAM) IF STRAND
21 6" NOT USED (TYP)
)" BEVEL

\\\\‘AT ENDSs EDO4/EDOS

(TYP) L L 2MTYP) 2N L BARS SHALL ENCLOSE
) STRANDS FOR A LENGTH
1B (TYP) EQUAL TO THE BEAM
) DEPTH (MIN.)
. 48 ;
TYPICAL SECTION - 33, 39", 42", 48", 54", & 60" BEAMS
PLAN NOTES:

WHERE REQUIRED, DECREASE VOID BOXES HEIGHT TO PROVIDE 1'/)" CLEAR COVER FOR PRESTRESSING STRANDS
[N UPPER ROW.

NOTES:
MINIMUM REINFORCEMENT SHOWN.

IF REQUIRED FOR STRENGTH, USE 3”@ HOLES FOR BUNDLED REINFORCEMENT FOR CONTINUGUS
FOR LIVE LOAD INTEGRAL STUB ABUTMENTS.

PLACE SPREAD BOX BEAM DIAPHRAGM/BACKWALL INSERTS AT 5" DR 7" UP FROM BOTTOM OF BEAM
AND 3! OR 51" DOWN FROM TOP OF BEAM.

EA AND ED ARE GRADE 60 (ksi) STEEL.

PREPARED BY
DESIGN DIVISION 60 65 ° :I.OF




DRAWN BY: BLT

CHECKED BY: VZ

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT

PRESTRESSED CONCRETE

[SSUED:
SUPERSEDES:12/27/21

09/26/27

APPROVED BY: BMW BOX BEAM DOUBLE STIRRUP DETAILS
*k 67 MIN. 4 EQUAL SPACES - EAO4 BARS OR
|DEPENDENT UPON 2 EQUAL SPACES - EAD6 BARS (36" BEAMS) ~3"(TYP)
HAUNCH] 6 EQUAL SPACES - EAO4 BARS OR
3 EQUAL SPACES - EAO6 BARS (48" BEAMS) __|— EDD4/EDO5 BAR
(SLAB TIE)
"EA" BAR OR CUT STRAND
~ (IF REQUIRED) (TYP)
£
y ] l 1217 (TP
= ) ’ ’ ’ 1 &2
= e e it o {\ CUT STRAND
= - < N (IF REQUIRED) (TYP)
z | .t ED04/ED05/SD04/SDO5
. | ) ali BARS
| | Iﬂ
| | EE
o] l Al -
o I I —
- | | &
| | -~
! | i | y
| |
| |
|
S ~——— 2 L FpoasEDO5/SD04/SDOS
NS | o 7 BARS
Y //////
2" BEVEL 1'-7" (TYP) (36" WIDE)
(TYP) 2 =77 (TYP) (48" WIDE)
- 36// -
48//

TYPICAL SECTION - DOUBLE STIRRUP DETAIL, ALL BEAMS

NOTES:

* SEE GUIDES 6.65.10 - 6.65.10F FOR APPLICABLE EMBEDMENTS, LAP LENGTHS AND APPLICABLE STEEL GRADES.

EXTEND BOX BEAM END BLOCK TO A MINIMUM OF 3" BEYOND LAST DOUBLE STIRUP.

PREPARED BY
DESIGN DIVISION

6.65.1006




DRAWN BY: BLT MICHIGAN DEPARTMENT OF TRANSPORTATION ISSUED: 09/26/272
BUREAU OF DEVELOPMENT
CHECKED BY: V7 PRESTRESSED CONCRETE 37 WIDE SUPERSEDES:12/271/21
APPROVED BY: BMW BOX BEAM REINFORCEMENT DETAILS
FD04/EDO5 BARS *% 6" MIN.
(SLAB TIE) [DEPENDENT UPON
\ HAUNCH ]
- 2 EQUAL SPACES - EAO04 BARS 3"
(TYP)
1'-11" MIN LAP (EDO4)
. 2/ -5" MIN LAP (EDO5) _
C PREFORMED 2”0
HOLES AT ENDS *
// { \ \\7 ;F“
[ s A [ [ [ X
g Ny 1] IRy —
— T T T N 5
| | © | | © =
| \\T\lf%DO4/ED05 BARS @ 12" MAX. 1 | | =
<, ; | ; IN CENTER ;‘ ; <
- Iy - . -
I L ol |10 o 0o 0o 0o 0o 0 0 Ol | 1lo }‘2‘/2 (TYP) o
- Lol bl
:X o j j ooo@o@lol 10 ?/— !
¥ Ny l l i l 1 \
1, BEVEL (TYP)
B 6// | 4// N 2//
ey — PLACE EAOQ4 BAR
(TYP)  (TYP) (TYP) o ComER (Tye)
- é - — AT ENDS. EDO4/EDO5
(TYP) BARS SHALL ENCLOSE
; STRANDS FOR A LENGTH
. 36 FQUAL TO THE BEAM
DEPTH (MIN)
TYPICAL SECTION - 12" BEAM
NOTES:
% IF REQUIRED FOR STRENGTH, USE 3”@ HOLES FOR BUNDLED REINFORCEMENT FOR CONTINUOUS
FOR LIVE LOAD INTEGRAL STUB ABUTMENTS.
EA AND ED BARS ARE GRADE 60 (ksi) STEEL.
PREPARED BY
DESIGN DIVISION 6° 65 ] :I.:I.




DRAWN BY:
CHECKED BY:
APPROVED BY:

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT

ISSUED:

SUPERSEDES:

BLANK
PAGE

PREPARED BY
DESIGN DIVISION




DRAWN BY: BLT MICHIGAN DEPARTMENT OF TRANSPORTATION ISSUED: 06/23/25
BUREAU OF DEVELOPMENT

APPROVED BY: KCK DETAILS - SPREAD BOX BEAMS
% % ? ¢ BEARING NORMAL SPACING
? o ¢ 2" @ HOLE FOR
g % POSITION DOWELS
o = \\\\ .
END OF BEAM < |+ ED04/ED05/SD04/SD05 BARS (TYP)
& % EAEEQELEENLCTS LINE \%\\ 3 /
N - w —
<
i — AN \
\ IR )
‘ EDO04/ED05/SD04/SD05 BARS TO ENCLOSE STRANDS
SPACES @ 2%" MIN, 3" MAX ‘
FOR 1/4 OF BEAM DEPTH | EQUAL SPACES AS REQUIRED FOR % OF BEAM DEPTH

PLAN AT END

SPACE ED04/ED05/SD04/SD05 BARS TO CLEAR HOLES FOR POSITION DOWELS

5 2.0 MIN 9" REINFORCED CONCRETE SLAB
¢ BEARING AND
* € 2" @ HOLE FOR / — EDO04/EDO5 BARS
POSITION DOWELS . | (SLABTIES, TYP)
N
wp——— 7~ ‘ ‘ / EAOB/EA04 BARS
EAO6 BAR (EACH SIDE) : i i I T EDO04/ED05/SD04/SD05
] BARS (TYP)
BOTTOM
BACKWALL (REINFORCEMENT W I L | I ED04/ED05/SD04/SD05
AND BEAM INSERTS NOT SHOWN) ‘ | ‘ | BARS MAY BE PLACED
(SEE GUIDES 6.20.04 AND . 1 UNDER STRANDS
6.65.10 SERIES) ————— | <H>
ED04/ED05/SD04/SD05 > il
BARS (TYP)— || Eim A . ]
I ) | e —
JOINT FILLER ——————— NZ L
0.6" @ STRANDS
OPTIONAL BEARINGS:
JWP/\«‘ \ PRESSURE > 100 PSI;
I %" x 6" x 2'-9" (%" x 6" x 3-9" FOR 4' BOX BEAMS) MIN
ELASTOMERIC BEARING WITH 2" @ HOLES FOR
/ POSITION DOWELS.
* 1" @ x 16" POSITION \p J\ PRESSURE < 100 PSI;
EIS{)(\;\{JIIEE?T\I/(V)I;TNBZ" . %" x 1'- 4" JOINT FILLER WITH POSITION DOWELS.
HOLES IN ABUTMENTS 15" MIN | REFERENCE LINE

SECTION THROUGH END BLOCK AT ABUTMENT

* IF NEEDED FOR STRENGTH, FOR CONTINUOUS FOR LIVE LOAD INTEGRAL STUB
ABUTMENTS, REINFORCING STEEL MAY BE USED IN 2" OR 3" @ HOLES.

BLOCK OUT BOTTOM
\p OF BEAM WITH

15" JOINT FILLER

I

|
|| R %" x" (MIN) x 3-0"/4"0"
wr |
\ |
\( / /F—/ ELASTOMERIC PAD I
/ ‘ [

ALTERNATE BEARING DETAILS CORNER BLOCKING DETAIL

USE %" STEEL PLATE CAST IN BEAM AND TILTED AS REQUIRED WHEN USEWHEN@ < 70°
CALCULATED BEVEL EXCEEDS 1%.

PROVIDE %" x 2" x 4" ANCHORS OR %" @ SHEAR STUD FOR %" PLATE.

g
11/2" BEVEL

(SEE GUIDE 8.43.01A FOR DETAILS)

orsionomson | 0.69.12A




DRAWN BY: BLT MICHIGAN DEPARTMENT OF TRANSPORTATION ISSUED: 11/28/22
CHECKED BY: VZ e L A T A SUPERSEDES:09/26/22
“ PRESTRESSED CONCRETE BEAM 0
APPROVED BY: BMW LIFTING DEVICE DETAILS
7" MIN. 60° MIN. 5" MIN. IFTING DEVICE
LYY ANGLE OF LIFT - T 2 OR 3 PRESTRESSING
U 0/4@ & | o (STRAND LOOPS (TYP)
END OF BEAM ——m (”**7 L”T
I
| = —
TIE OR CLAMP
SECURELY i T
I ! ||
| = =1
yl )
ELEVATION SECTION A-A
DETAILS FOR BOX BEAMS
7" MIN. 3'-0" MIN. 60° MIN. LIFTING DEVICE
% 30" MAX. ANGLE OF LIFT sz OR 3 PRESTRESSING

Q/(/

T

END OF BEAM ———mf

|
|

I
I

TIE OR CLAMP

SECURELY ‘<<:::::::

=

!

STRAND LOOPS (TYP)

B 1
P ‘
OPTIONAL
(IF REQUIRED FOR |
LIFTING OR STABILITY) B
ELEVATION SECTION B-B
PRESTRESSING STRAND % MAXIMUM FOR 70" BEAMS IS AS REQUIRED
L IFTING DEVICES TO MAKE BEAM LATERALLY STABLE DURING
HANDL ING.
BEAM WEIGHT STRAND NUMBER OF
(TONS) SIZE STRANDS
20 3" 2 PLAN NOTE:
7/ "
21 6 2 LIFTING DEVICES SHALL BE REMOVED. REMOVAL 1S
36 Ly > INCLUDED IN THE BID ITEM "PREST CONC BOX BEAM,
- FRECT. __ INCH” OR "PREST CONC I BEAM, ERECT,
30 g 3 __ INCH".
40.5 K 3
" PREPARED BY
54 ‘/2 3 DESIGN DIVISION 6 e 65 e 14




DRAWN BY: BLT MICHIGAN DEPARTMENT OF TRANSPORTATION ISSUED: 11/28/22
CHECKED BY: VZ - SUPERSEDES:09/26/22
) PRESTRESSED CONCRETE BEAM )
APPROVED BY: BMW LIFTING DEVICE DETAILS
7" MIN. 3'-0" MIN. * 60° MIN. LIFTING DEVICE
30" MAX. * ANGLE OF LIFT 2 OR 3 PRESTRESSING
 OPTIONAL STRAND LOGPS (TYP)
(IF REQUIRED FOR
LIFTING OR STABILITY)
~ ~ E ;
-l
N
END OF BEAM ——
1 Ll _ :
TIE OR cgéﬁi::::::: ) — i
SECURELY -
\%‘ % /E\ Y
J
=
ELEVATION SECTION E-E
DETAILS FOR MICHIGAN 1800 CONCRETE BEAMS
PRESTRESSING STRAND
LIFTING DEVICES
BEAM WEIGHT STRAND NUMBER OF
(TONS) SIZE STRANDS
34 g 2
43 7/\6// 2
53 ! 2
53 3" 3
6?2 7/\6// 3
70 ! 3
* INCREASE IF REQUIRED TO MAKE BEAM LATERALLY STABLE DURING HANDLING.
PLAN NOTE:
LIFTING DEVICES SHALL BE REMOVED. REMOVAL IS INCLUDED
IN THE BID ITEM "PREST CONC 1800 BEAM, ERECT.”
sestonpvision | 665 14A




DRAWN BY: BLT
CHECKED BY: VZ
APPROVED BY: BMW

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT
PRESTRESSED CONCRETE BEAM
LIFTING DEVICE DETAILS

[SSUED: 11/26/22
SUPERSEDES:04/17/17

7" MIN.
37-0" MAX. *x¢

3'-0" MIN. *x* 60° MIN.
ANGLE OF LIFT

iy ~ Eﬂ

LIFTING DEVICE
2y 3 OR 4 PRESTRESSING
STRAND LOOPS (TYP)

END OF BEAM ———»

TIE OR CLAMP
SECURELY

]

-

[l

SECOND SET OF

STRANDS FOR
DOUBLE LODP
LIFTING DEVICE

S p—

Il
5//
-

=l

ELEVATION SECTION E-E
DETAILS FOR BULB TEE BEAMS
BEAM NUMBER OF STRANDS AND SIZE
DEPTH 3 -1 3 -0.6" 4 -1 4 - 0.6" | 6 -1 % |6 -0.6" %
(INCHES) BEAM WEIGHT (TONS)
36 32 39 41 49 64 78
42 39 47 49 60 78 94
48 45 54 57 68 90 108
54 52 62 65 78 104 124
60 58 70 73 87 116 140
66 64 77 81 92 128 154
72 71 85 89 106 142 170

* DOUBLE LOOPS WITH 3 STRANDS EACH.

¥k INCREASE AS REQUIRED TO MAKE BEAM LATERALLY STABLE DURING HANDLING.

PLAN NOTE:

LIFTING DEVICES S
BID ITEM "PREST C

HALL BE REMOVED. REMOVAL IS INCLUDED IN THE
ONC BULB-TEE BEAM, ERECT, __ INCH BY __ INCH".

PREPARED BY

DESIGN DIVISION 6° 65 ° 148







/. STEEL REINFORCEMENT







DRAWN BY: MJB rv|13llJCF:-IIEIAGUANOFDEP-FI)IAGIRHTV‘I;LI—:Y[\]TTEOCFHNTIRCAAI\]LSPSOERRTVAITCII-%’\I [SSUED: 11/27/01
CHECKED BY: VZ SUPERSEDES:08/08/96
APPROVED BY: 7ZF ENGLISH REINFORCING BARS
BAR SIZE DESIGNATION NOMINAL DIMENSIONS
i | e | o T O |
03 10 0.376 0.375 0.11
04 13 0.668 0.500 0.20
05 16 1.043 0.625 0.31
06 19 1.502 0.750 0.44
07 22 2.044 0.875 0.60
08 25 2.670 1.000 0.79
09 29 3.400 1.128 1.00
10 32 4.303 1.270 1.27
1l 36 5.313 1.410 1.56
14 43 7.650 1.693 2.25
18 57 13.600 2.257 4.00

PREPARED BY

DESIGN DIV, /.11.01




DRAWN BY: BLT

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT

ISSUED: 12/26/23

CHECKED BY: VZ
APPROVED BY: KCK

TENSION DEVELOPMENT AND LAP SPLICE LENGTHS
SPACING THRESHOLDS

SUPERSEDES:

CLEAR SPACING - 6dp

L CLEAR COVER - 3d,

CLEAR SPACING - 6dy

CLEAR COVER

CLEAR COVER

dp = DIAMETER OF REINFORCING BAR

CLEAR SPACING = CENTER TO CENTER SPACING - DIAMETER OF REINFORCING BAR

CLEAR COVER - 3d,,

DESIGN DIVISION 7.14.02




DRAWN BY:
CHECKED BY: VZ
APPROVED BY: KCK

BLT

MICHIGAN DEPARTMENT OF TRANSPORTATION

BUREAU OF DEVELOPMENT

ISSUED: 12/26/23

TENSION DEVELOPMENT AND LAP SPLICE LENGTHS FOR

SUBSTRUCTURE

SUPERSEDES: 11/27/01

EPOXY COATED REINFORCEMENT

Fo= 3.0ksi
F, = 60.0 ksi
TENSION DEVELOPMENT LENGTH
SPACING THRESHOLD *
BAR < 12" OF CONCRETE BELOW > 12" OF CONCRETE BELOW
SIZE BASIC CLEAR COVER 2 3d,, & ALL OTHER CLEAR COVER = 3d, & ALL OTHER
3dp 6dp DEVELOPMENT LENGTH || CLEAR SPACING 2 6bg CASES CLEAR SPACING 2 6bgy CASES
(in) (in) (in) ** (in) (in) (in) (in)
3 1% 2% 32 16 20 20 22
4 1% 3 42 21 26 27 29
5 17 3% 52 25 32 33 36
6 2% 4% 63 31 38 40 43
7 2% 5% 73 36 44 46 50
8 3 6 84 41 51 53 58
9 3% 6% 94 46 57 59 64
10 3% 7% 104 50 63 65 71
1 4% 8% 15 56 69 72 79
TENSION LAP LENGTH
SPACING THRESHOLD *
BAR < 12" OF CONCRETE BELOW > 12" OF CONCRETE BELOW
SIZE CLEAR COVER 2 3d,, & ALL OTHER CLEAR COVER 2 3d, & ALL OTHER
3dp 6dp CLEAR SPACING 2 6by CASES CLEAR SPACING 2 6bg CASES
(in) (in) (in) (in) (in) (in)
3 1% 2% 20 26 26 29
4 1% 3 27 33 35 38
5 1% 3% 33 41 43 46
6 2% 4% 40 50 52 56
7 2% 5% 46 57 60 65
8 3 6 53 66 69 75
9 3% 6% 59 74 77 84
10 3% 7% 65 82 85 92
1 4% 8% 72 90 94 102

* USE SPACING THRESHOLD VALUES IN DETERMINING THE APPROPRIATE COLUMN FROM WHICH TO SELECT THE DEVELOPMENT AND LAP LENGTH.

** |F THE PROJECT SPECIFIC CONDITIONS DO NOT FALL INTO ONE OF THE COLUMNS INCLUDED IN THE TABLE ABOVE OR ARE NOT IN ALIGNMENT
WITH THE NOTES ON THIS BRIDGE DESIGN GUIDE CALCULATE THE TENSION DEVELOPMENT AND LAP LENGTHS USING THE BASIC DEVELOPMENT

LENGTH FROM THE TABLE ABOVE AND THE APPROPRIATE MODIFICATION FACTORS OUTLINED IN AASHTO LRFD 5.10.8.

NOTES:

THE VALUES IN THE TABLE ABOVE ARE BASED ON THE REQUIREMENTS OUTLINED IN AASHTO LRFD 5.10.8.

THE VALUES IN THE TABLE ABOVE ASSUME THE AREA OF REINFORCEMENT PROVIDED IS EQUAL TO THE AREA OF REINFORCEMENT
REQUIRED BY THE DESIGN (Aer = 1.0).

THE VALUES IN THE TABLE ABOVE ACCOUNT FOR THE TYPICAL CONFINEMENT REINFORCEMENT DETAILED IN THE MDOT BRIDGE
DESIGN GUIDES (A, = 0.4).

LAP LENGTHS ARE BASED ON CLASS B LAP SPLICES IN ACCORDANCE WITH AASHTO LRFD 5.10.8.4.3a.

DEVELOPMENT AND LAP LENGTHS IN THE TABLES ABOVE WILL BE CONSERVATIVE FOR UNCOATED REINFORCEMENT.

PREPARED BY
DESIGN DIVISION

7.14.02A




DRAWN BY:
CHECKED BY: VZ
APPROVED BY: KCK

BLT

MICHIGAN DEPARTMENT OF TRANSPORTATION

BUREAU OF DEVELOPMENT

ISSUED: 12/26/23

TENSION DEVELOPMENT AND LAP SPLICE LENGTHS FOR
SUPERSTRUCTURE

SUPERSEDES: 11/27/01

EPOXY COATED REINFORCEMENT

Fo=  4.0ksi
F, = 60.0 ksi
TENSION DEVELOPMENT LENGTH
SPACING THRESHOLD *
BAR < 12" OF CONCRETE BELOW > 12" OF CONCRETE BELOW
SIZE BASIC CLEAR COVER 2 3d,, & ALL OTHER CLEAR COVER = 3d, & ALL OTHER
3dp 6dp DEVELOPMENT LENGTH || CLEAR SPACING 2 6bg CASES CLEAR SPACING 2 6bgy CASES
(in) (in) (in) ** (in) (in) (in) (in)
3 1% 2% 27 13 17 17 19
4 1% 3 36 18 22 23 25
5 17 3% 45 22 27 29 31
6 2% 4% 54 26 33 34 37
7 2% 5% 63 31 38 40 43
8 3 6 72 35 44 45 49
9 3% 6% 81 39 49 51 56
10 3% 7% 90 46 57 59 65
1 4% 8% 99 55 69 72 78
TENSION LAP LENGTH
SPACING THRESHOLD *
BAR < 12" OF CONCRETE BELOW > 12" OF CONCRETE BELOW
SIZE CLEAR COVER 2 3d,, & ALL OTHER CLEAR COVER 2 3d, & ALL OTHER
3dp 6dp CLEAR SPACING 2 6bg CASES CLEAR SPACING 2 6bg CASES
(in) (in) (in) (in) (in) (in)
3 1% 2% 17 22 22 24
4 1% 3 23 29 30 32
5 1% 3% 29 36 37 40
6 2% 4% 34 43 44 48
7 2% 5% 40 50 52 56
8 3 6 45 57 59 64
9 3% 6% 51 64 66 72
10 3% 7% 59 74 77 84
1 4% 8% 72 89 93 101

* USE SPACING THRESHOLD VALUES IN DETERMINING THE APPROPRIATE COLUMN FROM WHICH TO SELECT THE DEVELOPMENT AND LAP LENGTH.

** |F THE PROJECT SPECIFIC CONDITIONS DO NOT FALL INTO ONE OF THE COLUMNS INCLUDED IN THE TABLE ABOVE OR ARE NOT IN ALIGNMENT
WITH THE NOTES ON THIS BRIDGE DESIGN GUIDE CALCULATE THE TENSION DEVELOPMENT AND LAP LENGTHS USING THE BASIC DEVELOPMENT

LENGTH FROM THE TABLE ABOVE AND THE APPROPRIATE MODIFICATION FACTORS OUTLINED IN AASHTO LRFD 5.10.8.

NOTES:

THE VALUES IN THE TABLE ABOVE ARE BASED ON THE REQUIREMENTS OUTLINED IN AASHTO LRFD 5.10.8.

THE VALUES IN THE TABLE ABOVE ASSUME THE AREA OF REINFORCEMENT PROVIDED IS EQUAL TO THE AREA OF REINFORCEMENT
REQUIRED BY THE DESIGN (Aer = 1.0).

THE VALUES IN THE TABLE ABOVE ACCOUNT FOR THE TYPICAL CONFINEMENT REINFORCEMENT DETAILED IN THE MDOT BRIDGE
DESIGN GUIDES (A, = 0.4).

LAP LENGTHS ARE BASED ON CLASS B LAP SPLICES IN ACCORDANCE WITH AASHTO LRFD 5.10.8.4.3a.

DEVELOPMENT AND LAP LENGTHS IN THE TABLES ABOVE WILL BE CONSERVATIVE FOR UNCOATED REINFORCEMENT.

PREPARED BY
DESIGN DIVISION

7.14.02B




DRAWN BY:

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT

BLT ISSUED:

12/26/23

CHECKED BY: VZ
APPROVED BY: KCK

MINIMUM DIMENSIONS FOR STANDARD HOOKS IN TENSION

SUPERSEDES: 11/27/01

BAR DIAMETER d,
o [« 2ARPIAVETIER Qo
A Py AR ) A
N > > > >
I, o o . IS
6 N > N
Z ~ o Lo >
= BEND - A
e DIAMETER
[T
= w
s
[eh
=0
—
w
>
w
[a)

EXTENSION

DETAILING DIMENSION

BAR DIAMETER d,
_.||BARDIAMETER d;,
A 5 = = T
N - > .
':I_: N > o > . 5 N >
19} > Y [
z ~ & & E IS
a 4 BEND AE
e DIAMETER = {3
a4 |
b=
g o) L 0 Z
g 29
< — 2
g £
w=
o5

90 DEGREE HOOK 180 DEGREE HOOK MINIMUM DIMENSIONS FOR STANDARD HOOKS IN TENSION
END LENGTHS END LENGTHS BAR CLEAR SIDE COVER 2 24" CLEAR SIDE COVER < 215"

BAR | EXTENSION | DETAILING BAR | EXTENSION | DETAILING NO. 3 KSI 4 KSI 5 KSI 3 KSI 4 KSI 5 KSI

NO. LENGTH DIMENSION NO. LENGTH DIMENSION CONCRETE | CONCRETE | CONCRETE | CONCRETE | CONCRETE | CONCRETE
3 5" 7" 3 3" 5" 3 8" 7" 7 10" 9" 8"
4 6" 8" 4 3" 5" 4 1" 10" 9" 14" 12" 1"
5 8" 1" 5 3" 6" 5 14" 12" 11" 17" 15" 13"
6 9" 12" 6 3" 6" 6 16" 14" 13" 20" 18" 16"
7 " 15" 7 4" 8" 7 19" 16" 15" 24" 20" 18"
8 12" 16" 8 4" 8" 8 22" 19" 17" 27" 23" 21"
9 14" 20" 9 5" 1" 9 24" 21" 19" 30" 26" 24"
10 16" 23" 10 6" 13" 10 27" 24" 21" 34" 29" 26"
1 17" 25" 1" 6" 14" 1" 30" 26" 24" 38" 33" 29"
14 21" 32" 14 7 18" 14 45" 39" 35" 45" 39" 35"
18 28" 42" 18 10" 24" 18 60" 52" 47" 60" 52" 47"

NOTES:

MODIFIED DEVELOPMENT LENGTHS ARE BASED ON THE REQUIREMENTS OUTLINED IN AASHTO LRFD 5.10.8.2.4 FOR STANDARD HOOKS IN TENSION
WITHOUT CONFINEMENT OF STIRRUPS OR TIES.

THE DETAILING DIMENSION IS CALCULATED USING THE MINIMUM INSIDE BEND DIAMETERS OUTLINED IN AASHTO LRFD 5.10.2.1

THE MODIFIED DEVELOPMENT LENGTHS UTILIZE THE SPECIFIED CONCRETE COMPRESSIVE STRENGTHS AND A YIELD STRENGTH OF 60.0 KSI FOR
THE STEEL REINFORCEMENT.

FOR ALL BAR SIZES WITH 90 DEGREE HOOKS, THE REQUIRED CLEAR COVER AT THE END OF THE EXTENSION BEYOND THE HOOK IS NOT LESS THAN
2 INCHES.

MODIFIED DEVELOPMENT LENGTHS WILL BE CONSERVATIVE FOR UNCOATED STEEL REINFORCEMENT.

THE MODIFIED DEVELOPMENT LENGTHS ASSUME THE AREA OF REINFORCEMENT PROVIDED IS EQUAL TO THE AREA OF REINFORCEMENT
REQUIRED BY THE DESIGN (A, = 1.0).

PREPARED BY
DESIGN DIVISION

7.14.03




DRAWN BY:
CHECKED BY:
APPROVED BY:

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT

ISSUED:

SUPERSEDES:

BLANK
PAGE

PREPARED BY
DESIGN DIVISION




DRAWN BY: BLT
CHECKED BY: VZ
APPROVED BY: BMW

MICHIGAN DEPARTMENT OF TRANSPORTATION

BUREAU OF DEVELOPMENT

[SSUED: 09/28/20

STANDARD REINFORCING BAR TYPES

SUPERSEDES:09/22/14

—
fa)
] V

A
1/
Y

\7
O

A

Al

{

.

-

-/

e

Fa

Y

' 41&1\/9// b \Y>\\{;;>>

s

a

e

L =a+b+c+d+g

L=ag+b+c+d+e+f

O,

A
e & © “+
jo

L=Db+e+g

©
. c »

o g

L =ag+b+c+d+e

Ll =a+b+c+d+e

©

PREPARED BY
DESIGN DIVISION

7.15.01




DRAWN BY: BLT MICHIGAN DEPARTMENT OF TRANSPORTATION ISSUED: 09/28/20
BUREAU OF DEVELOPMENT
CHECKED BY: VZ SUPERSEDES:11/26/18
APPROVED BY: BMW STANDARD REINFORCING BAR TYPES
b

Y
A

i

7

Y

A
L
r
|
-

L=a+b+2c+d+e+f

S

/

-t

b

-

@

-l

| g

“
et

L =a+b+d+e

% b = 6" MIN. OR REQUIRED LAP LENGTH
ok USE EITHER 180° OR 135° HOOKS AS
REQUIRED

L=a+b+c+d+e+f

@

PREPARED BY
DESIGN DIVISION

7.15.02




8. STRUCTURAL STEEL







DRAWN BY:
CHECKED BY: CWC
APPROVED BY: KCK

BLT

MICHIGAN DEPARTMENT OF TRANSPORTATION

BUREAU OF DEVELOPMENT

ISSUED: 04/28/25

WELDED GIRDER, CAMBER DIAGRAM

AND STIFFENER DETAILS

SUPERSEDES: 02/16/16

VERTICAL IN
FINAL POSITION

WEBS - CAMBER DIAGRAM

A = TOTAL CAMBER REQUIRED WITH GIRDER LYING ON ITS SIDE. (PROVIDE CAMBER ORDINATES AT

A SPACING OF APPROXIMATELY 10'.)

B = DEFLECTION OF R GIRDER DUE TO ITS OWN WEIGHT, CENTER ONLY.

1" R (MIN) (TYP)
(ALTERNATE)

TIGHT FIT
(TYP AT TOP FLANGE)

4TW TO 6TW PLUS FILLFET/a
LEG DIMENSION (TYP)

FINISH TO BEAR

(TYP ON BOTTOM FLANGE)

NOTES TO DESIGNER:

15" (TYP)

L 76" MIN THICKNESS

SEE NOTE 1

SEE NOTES 1AND 2,

S N
2
I
™
(%6" MIN) =
N
[z

[ B

T 3 ] ?

1%" (TYP @ R GIRDER)

(TYP) TOP AND BOTTOM

. ——— 4TWTO 6TW PLUS FILLET
LEG DIMENSION (TYP)

1" (TYP @ WIDE FLANGE)

BEARING STIFFENERS

NOTE 1: STOP WELD %" SHORT OF CORNER CLIPS
NOTE 2: WRAP WELD AROUND OUTSIDE EDGE

ALL BEARING STIFFENERS, WHETHER FOR PLATE GIRDERS

OR ROLLED BEAMS, SIMPLE OR CONTINUOUS, SHALL BE
GIVEN THE TREATMENT SHOWN ABOVE.

DESIGNER MUST INSURE THAT THE FATIGUE REQUIREMENTS

OF AASHTO ARE MET.

STIFFENER TO WEB WELD MUST TRANSMIT END REACTION

TO WEB.

FIT AND FINISH OF STIFFENER MUST MEET REQUIREMENTS

OF AWS D1.5

PREPARED BY
DESIGN DIVISION

8.06.02




DRAWN BY: BLT
CHECKED BY: VZ
APPROVED BY: DAJ

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAY DEVELOPMENT

WELDED GIRDER AND
STIFFENER DETAILS

[SSUED:
SUPERSEDES:05/04/06

02/16/16

1" R (MIN.)
(ALTERNATE)W\\\>

"

1‘/2
f—————
1‘/ 1"

?

[ —

!

v
4TW TO 6TW
PLUS FILLET

M

LEG DIMENSIDN///?

TIGHT FIT (TYP.)

TW

(" MIN.)

?

6

5/\ 6

'

——4TW TO 6TW PLUS FILLET
LEG DIMENSION

SEE NOTES 1 AND 2

SEE NOTES 1 AND 3

. Te" MIN. THICKNESS

T A4TW MIN. & 6TW MAX.

T
INTERMEDITATE TRANSVERSE STIFFENERS

NOTE 1: STOP WELD '/;" SHORT OF CDRNER CLIP

NOT
NOT

NDTES:

E 2:
E 3:

WELD TO COMPRESSTON FLANGE.

DESTONER MUST

NRAP WELD AROUND OUTSIDE EDGE
NRAP WELD AROUND STIFFENER END NOT WELDED TO FLANGE

INSURE THAT THE FATIGUE REQUIREMENTS DF AASHTO ARE MET.

EITHER BEVEL OR J COPE HOLES MUST BE USED ON A PARTICULAR PROJECT.

1" R (MIN.)

175" (TYP.)
(TYP.) - —
(ALTERNATE) 11" (TYP.)
[ ! ]
TIGHT FIT (TYP.) \\// 5
6
W
(T4g" MIN.) .
4TW TO 6TW ’
PLUS FILLET | |
LEG DIMENSION
(TYP.) ——— 1" (/_

? [

INTERMEDIATE TRANSVERSE STIFFENERS @ CROSSFRAME LOCATIONS

o

[ 16" MIN. THICKNESS

SEE NOTES 1 AND 2

L

V
1 ’

SEE NOTE 1

e 4TW TO 6TW PLUS FILLET
LEG DIMENSION

(TYP.)

ot
1.

DETAIL A

NDTES:
DESIGNER MUST
USE DETAIL A

NOTE 1: STOP WELD '/4" SHORT OF CORNER CLIPS

NOTE 2:

WRAP WELD AROUND OUTSIDE EDGE

INSURE THAT THE FATIGUE REQUIREMENTS DF AASHTO ARE MET.
[F CONNECTION PLATE STIFFENER EXTENDS BEYOND FLANGE.

EITHER BEVEL OR J COPE HOLES MUST BE USED ON A PARTICULAR PROJECT.

PREPARED BY
DESIGN DIVISION

8.06.02A




DRAWN BY: BLT MICHIGAN DEPARTMENT OF TRANSPORTATION ISSUED: 02/16/16
CHECKED BY: VZ L SUPERSEDES:11/27/01
“ PLATE GIRDER @
APPROVED BY: DAJ WELDING DETAILS
WEB PLATE PIN PLATE / WEB PLATE
2‘/2 /
1 —
| ||
s = = -
| |
1
2‘/2

WEB TRANSITION

CHAMFER BEFORE

FLANGE WELDING (TYP.)
H\\\ COMPLETE PENETRATION

217 GROOVE WELD» FINISH FLUSH

1

N N

T

= WEB = o =

T

~

Al
j -
FLANGE

WELDED JOINT INFORMATION FOR DESIGN PLANS

CHECKER PLEASE NOTE:

SHOP DRAWINGS MUST SHOW WELD CALLOUTS AND
WELD PROCEDURE SPECIFICATION NUMBER IN TAIL.

PREPARED BY
DESIGN DIVISION 80 06003




DRAWN BY: BLT

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT

[SSUED: 09/25/171

CHECKED BY: VZ
APPROVED BY: DAJ

STUD SHEAR
DEVELOPER DETAILS

SUPERSEDES:12/19/16

ROWS OF STUDS SHALL BE

SET PARALLEL TO TRANSVERSE ADDITIONAL
REINFORCEMENT o138 - EAO4 BARS sk T0P OF SLAB 5
" . " < @z TRANSVERSE STEEL— o 52
| ST |Es DISTRIBUTION AL s
e RS STEEL (TYP) R
- Ll Ll
] — | * | 05 =
(] = —
él Av / | Av
S|Z= ‘ 7 7 = y
=== ) Y
a5, 7 & J(” Sh
N . o =
\ %T
2" 117" MIN. METAL STAY IN
T AT TToER PLACE FORMS
EXISTING BEAM COVER #%¢
1/
/TOP OF SLAB BEAM HAUNCH > 6~ DETAIL
i A
1\/2// 3// a
MIN. MIN. L= =
= S
(TYP)|(TYP) = L
= ¥ =
c—a ,[ 2
= = -
L
=y Ty PLAN NOTES:
L | . / THE HAUNCH REINFORCEMENT QUANTITY SHOWN
< | PROVIDES THE AMOUNT NECESSARY TO COVER THE
- LIMITS SHOWN ON THE PLANS.
%
-
B I NOTES:
% INCREASE LENGTH OF STUD WHEN NECESSARY TO
SECTION MAINTAIN 2" MINIMUM PENETRATION OF STUD INTD
E— DECK SLAB. (1" INCREMENTS)
) = MAXTMUM STUD LENGTH IS LIMITED TO 16”.
=
s ¥ EXTEND EAO4 BARS A MINIMUM OF 2’ -0” BEYOND
" THE POINT WHERE THE HAUNCH DROPS BELOW 6"
y DETAIL REINFORCEMENT ON PLAN SHEETS AND
| | ? STEEL REINFORCEMENT DETAILS SHEET.
¥k PLACE EAO4 BAR INSIDE OF STUD [F NECESSARY
3 0 TO MEET CLEAR COVER REQUIREMENTS.
I e
IF FEASIBLE/EFFECTIVE, USE “W” BAR INSTEAD OF
. LONGER STUDS SIMILAR TO DETAILS ON GUIDE
* 6.42.03M.
DETAILS AND SPACING FOR STUDS SHOULD BE SHOWN
ON THE PLANS.
TOP OF
FLANGE *\\\\ FOUR STUDS PER ROW MAY BE USED WHEN REQUIRED.
! USE OF HAUNCH GREATER THAN 12" MUST BE APPROVED
BY THE BRIDGE DESIGN SUPERVISING ENGINEER.

PREPARED BY

DESIGN DIVISION 8007001




. MICHIGAN DEPARTMENT OF TRANSPORTATION 0
DRAWN BY: MJB BUREAU OF HIGHWAY TECHNICAL SERVICES ISSUED: 11/27/01

CHECKED BY: VZ DIAPHRAGM AND CONNECTION SUPERSEDES:04/15/95
APPROVED BY:7ZF PLATE DETAILS
e BEAM S
'69 3" -y o——<w N -
L
e R~ 1 SEE NOTE 1 f N
/ R %“ e T
R % —s
- B 1/2)0
—/ ’——J‘

N L X 3X ¥ (TYP) WELDED DIAPHRAGM CONNECTION
ALTERNATE PLATE DETAIL

INTERMEDIATE DIAPHRAGM NOTE 1: WRAP WELD AROUND OUTSIDE EDGE. STOP
ALL WELDS 4" SHORT OF CORNER CLIPS.

INTERMEDIATE DIAPHRAGMS

BEAM DEPTH 21" 24“ 27" 30“ 33" 36" 42"
DIAPH. DEPTH 10” 12!( 16" 18!! 22" 24" 30"

9=60° TO 90° |
& ON WEB
(SEE NOTE 1) I

¢ OF JOINT IN SLAB

ON PIN PLATE OR ~
45° < @ < 50° ON WEB N
= = = el =t

2' -0" MIN. ON CANTILEVERS,
LOCATE DIAPHRAGM CONNECTION
PLATE TO CLEAR LINK PLATE
AND TO PERMIT PLACING OF PIN,

DIAPHRAGMS AS REQUIRED
(Cl2 X 25 MIN.)

END DIAPHRAGM

NOTES:

1. IF WELDS ARE DISALLOWED BY FATIGUE, USE GUIDE 8.11.08.
2. FOR ADDITIONAL END DIAPHRAGM DETAILS SEE GUIDE 8.11.04.

PREPARED BY

pesioN DIv. | 8.11,03




DRAWN BY:  MJB 'BUREAL OF FLGHUAY TECHNICAL SERVICES 1SSUED: 11727701
CHECKED BY: VZ END DIAPHRAGM CONNECTION SUPERSEDES:04/15/35
APPROVED BY:7&F DETAILS 30° TO 45°

CLIP FLANGES (TYP.)

¢/—¢ BEAM OR GIRDER

A\

¢ JOINT IN SLAB

144

DIAPHRAGMS
AS REQUIRED

&
V.
2
¢ BEAM OR GIRDER o R
QO
\ IS .
7 ' 4
7 7Y
< = -
* ON CANTILEVERS,
LOCATE DIAPHRAGM \\\éj;q
CONNECTION PLATE TO 2" MIN.
CLEAR LINK PLATE AND (TYP.)
TO PERMIT PLACING OF PIN. PLAN
o
—
BOTTOM OF FLANGE -
.
FIELD BOLTS AS REQUIRED
° o: T4 :° °
! END DIAPHRAGM IS OF SIZE I
°o oF AND LENGTH REQUIRED e e
| |
| i i
°© o d LI

VIEW A-A

NOTES:
SEE GUIDE 8.11.03 FOR CONNECTION PLATE WELDING.
IF WELDS ARE DISALLOWED BY FATIGUE, USE GUIDE 8.11.08.

PREPARED BY
pestoN piv. | 8.11.04




DRAWN BY: BLT MICHIGAN DEPARTMENT OF TRANSPORTATION ISSUED: 06/19/17
BUREAU OF HIGHWAY DEVELOPMENT

CHECKED BY: VZ SUPERSEDES:11/27/01
APPROVED BY: DAJ LATERAL BRACING DETAILS
_ / _ /
T CROSS FRAMES CROSS FRAME (TYP)
TO LINE UP SEE DETAIL B

¢ GIRDER~/////

LATERAL BRACING (TYP)

SEE DETAIL A’///}\/

LATERAL BRACING TABLE
e s Lo 7| SPUCRL | XELT SRR [ e oS o
UP 70 14" -6" WT 5 x 11.0 b 4
OVER 14'-6" TO 15'-9" WT 5 x 13.0 o) 4
OVER 15'-9” T0 17'-9" WT 6 x 17.5 ) 4
OVER 17'-9” T0 18'-6" WT 6 x 22.5 ! 6

NDTES:
* NUMBER OF 34 9 ASTM F 3125 GRADE A 325 BOLTS REQUIRED TO BOLT ANGLE OR BENT PLATE TO GIRDER WEB.
** NUMBER OF %, © ASTM F 3125 GRADE A 325 BOLTS REQUIRED TO BOLT TEE TO ANGLE OR BENT PLATE.

T CROSS FRAMES PARALLEL TO REFERENCE LINE FOR ANGLE OF CROSSING 70° TO 90°.
CROSS FRAMES PERPENDICULAR TO BEAM FOR ANGLE OF CROSSING < 70°.

LATERAL BRACING TS DETERMINED BY CURRENT AASHTO STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES
OR LRFD BRIDGE DESIGN SPECIFICATIONS. PLACE LATERAL BRACING IN THE FASCIA BAYS.

PROVIDE LATERAL BRACING IN THE CANTILEVER WHEN DISTANCE FROM CENTERLINE
BEARING TO PIN EXCEEDS BEAM SPACING.

Y
WORK THIS GUIDE WITH GUIDE 8.11.05A. T 8.11.05




DRAWN BY: MJB
CHECKED BY: VZ
APPROVED BY:7&F

MICHIGAN DEPARTMENT OF TRANSPORTATION

BUREAU OF HIGHWAY TECHNICAL SERVICES ISSUED: 11727701

SUPERSEDES:04/15/95
LATERAL BRACING DETAILS

C.G. OF GIRDER STIFFENER
LATERAL t OF CROSS FRAME "N /'op CONNECTION R
BRAC ING |
GIRDER WEB GIRDER WEB
T & P=y =) i&\x<%> T &
b VA &Y/ A 2 V4
R i Ny A i~ - -
® ®
@ é—xl/zu I_
e S — — DN N — N — = OR e —
" NN\ BENT R— 4
| | 1
Z . _.:\\\\ L///<:_
STRUCTURAL TEE
MEMBERS (TYP. )
_DETAIL A DETAIL B
(ROTATED 180° ) ( INTERIOR GIRDERS )
(FASCIA GIRDERS )
BOLTS FOR WEB CONNECTION SHOULD
BE INSTALLED IN THE SHOP AND
TORQUE CHECKED IN THE FIELD
- i W
GIRDER
STRUCTURAL TEE
| -
r7-‘ 743 T : \ e ; 4 4
Uy e ® ® ® ®| = ‘} aNE
2%" | o ' OR BENT R {
4 J
1% 4 EQUAL SPACES 1%
%% H.S. STEEL BOLTS

ELEVATION

WORK THIS GUIDE WITH GUIDE 8.11.05

HALF SECTION

PREPARED BY
DESIGN DIV,

8.11.05A




DRAWN BY: BLT

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT

[SSUED:

CHECKED BY: VZ
APPROVED BY:DAJ

END CROSS FRAMES

11720717

SUPERSEDES:06/25/172

NO. OF HIGH STRENGTH BOLTS
AS REQUIRED BY DESIGN

END DIAPHRAGM
g (SIZE AS REQUIRED) )
;r\; .
= TYP>‘47774577f L
4
—t

/‘7 B —__“5 o O‘
SEE NOTES = o
pap2 TR ol I e
I, BENT B (TYP)
N5¥g:1 TP ¥ D tv3@” P N
ANGLE VARIES
(SEE TABLE) (TYP) ~ i
3,0 o |
/6" BENT B (TYP) °
SEE NOTES
L ap2 P *>F‘Eggfﬁg*“* T 1 - |
. 2" MIN. (TvP) § : '
‘ 8" MAX. (TYP)
//L//

< 10°

ANGLE OF CROSSING < 45° AT HANGERS OR
AT PIERS & ABUTMENTS WITH INDEPENDENT BACKWALLS

BEARING STIFFENERS OR CONNECTION PLATES SHALL BE SET PERPENDICULAR TGO GIRDER

NO. OF HIGH STRENGTH BOLTS
AS REQUIRED BY DESIGN

END DIAPHRAGM

-— - (SIZE AS REQUIRED)
Bl=
. . - TYP>—— ' !
" V] ’
T 1 3 ‘O [e]
SEE NOTES \ 1 / PNV o o
1 AND 2 WP*>%5% ° 0 P PN o o
\\
N\
SEE N . N\
e 1 PRIV RN
ANGLE VARIES AN
L~ (SEE TABLE) (TYP) N
N
o S~
SEE NOTES \
rap 2 PR P\ I fL__‘_“ -
. s 2" MIN. (TvP) § : '
87 MAX. (TYP)
//L//
ANGLE OF CROSSING = 45°-90° AT HANGERS OR
= (0°-90° AT PIERS & ABUTMENTS WITH INDEPENDENT BACKWALLS
BEARING STIFFENERS OR CONNECTION PLATES SHALL BE SET AT ANGLE OF CROSSING
NOTES:
USE FULL DEPTH STIFFENERS OR sy CONNECTION PLATES.
______ STRAIGHT GIRDERS ANGLE SIZE BASED ON L/R RATIO. STRESSES MAY REQUIRE
L 0R 'S MIN. ANGLE SIZE USE OF LARGER ANGLES.
/7 " " " 5/ "
LESS THAN 6 79 5 x 3 X Yo USE DETAIL A. GUIDE 8.06.02 IF CONNECTION PLATE
69" 10 93 4" x4 ;e EXTENDS BEYDND FLANGE.
L 0 X5 X b % WELD TOP AND BOTTOM UNLESS FATIGUE LIMITATIONS
I L 6 _xb x 7 CONTROL. ~ CONNECTION PLATE WELDS SHOWN HERE.
139" 10 18’6 8" x 8" x 1y SEE GUIDE 8.06.02 FOR STIFFENER WELDING DETAILS.
CURVED GIRDERS SEE GUIDE 8.11.08 FOR CONNECTION P DETAILS
T T T3R5y IF FATIGUE LIMITATIONS CONTROL.
5'-9" 10 719" 4" x 4" x %y NOTE 1: STOP WELD '/4" SHORT OF CORNER CLIPS
779" 70 99" 57 x 57 x 3 NOTE 2: WRAP WELD AROUND OUTSIDE EDGE
9/79// TO 11/79// 6// >< 6// >< ‘/2// PREPARED B\(
11'-9” 10 15'-9" 8" x 8" x %' DESIGN DIVISION 8 0 :I_:I_ e 06




DRAWN BY: BLT MICHIGAN DEPARTMENT OF TRANSPORTATION ISSUED: 11/27/17
BUREAU OF DEVELOPMENT
CHECKED BY: VZ SUPERSEDES:06/25/12

APPROVED BY: pAJ | INTERMEDIATE AND PIER CROSS FRAMES

NOTES:

USE FULL DEPTH STIFFENERS OR 's"
CONNECTION PLATES.

FOR ANGLES OF CROSSING > 70°, SET
| x CONNECTION PLATE AND BEARING STIFFENER
TO ANGLE OF CROSSING. FOR ANGLE OF

ot noTes  CROSSING < 70°, SET CONNECTION PLATE
———P—<rvp  HE NOTESANDBEARING STIFFENER NORMAL 10 VEB.
= USE BENT GUSSET PLATES ON PIER
CROSSFRAMES.
= N Ty o+ EE
v NOTE 1 USE DETAIL A. GUIDE 8.06.02 IF

CONNECTION PLATE EXTENDS BEYOND FLANGE.

[INTERMEDIATE CROSS FRAMES TO BE
IN LINE.

ANGLE SIZE BASED ON L/R RATIO.
ST STRESSES MAY REQUIRE USE OF LARGER
4 ANGLES.

N oryp x SEE NOTES  USE DIAPHRAGMS FOR WEB DEPTHS < 48".
SV 1 AND 2 (30" DIAPHRAGM FOR 42" WEB DEPTH.)
! SEE GUIDE 8.11.03 FOR DETAILS.

A (TYP) * WELD TOP AND BOTTOM UNLESS FATIGUE

LIMITATIONS CONTROL. CONNECTION PLATE

o WELDING SHOWN HERE. SEE GUIDE 8.06.02
w FOR STIFFENER WELDING DETAILS. SEE
GUIDE 8.11.08 FOR CONNECTION PLATE

PIER AND INTERMEDIATE CROSS FRAMES DETAILS IF FATIGUE LIMITATIONS CONTROL.

NOTE 1: STOP WELD 4" SHORT OF CORNER
CLIPS
NOTE 2: WRAP WELD AROUND OUTSIDE EDGE

S-ANGLE VARIES
(SEE TABLE)

(TYP)

ANGLE VARIES
(SEE TABLE)

10" MAX
HIGHSIDE
4//
LOWSIDE

P TYP
. TYP . I
| | K A
© I N 2
°, ﬁ T | Lo ———P—<TYP * SEE NOTES 1 AND 2
- L ‘16
! ———<Tvp % SEE NOTE 1
G /4
ANGLE VARIES
(SEE TABLE)
o<
o | /4
| 23
¢ I
g - L# 5—N§—<WP % SEE NOTES 1 AND 2
/16
: ! 2" MIN. (TvP) § :

‘ N 87 MAX. (TYP)

PIER CROSS FRAMES
BEAM SPACING > 12'-6"

STRAIGHT GIRDERS
“L" DR "S" MIN. ANGLE SIZE
LESS THAN 6'-9” 3" % 3" x S
6'-9" 70 9'-3" 4" % 4" % 5"
9'-3" 70 11'-6" 5" x 5" x 3"
11'-6" 10 13'-9" 6" x 6" x 3"
13'-9" 70 18'-6" 8" x 8" x 11
CURVED GIRDERS
LESS THAN 59" 37 x 3" x "
5'-9" 10 7'-9" 4" x 4" x %"
7'-9" 170 99" 5" x 5" x %'
9'-9" 10 11'-9" 6" x 6" x 1)
11'-9" 70 15'-9" 8" x 8" x %' DEEF;EEABESIETON 8 o 11 e 07




05/04/06

[SSUED:
SUPERSEDES:11/27/01

BUREAU OF HIGHWAY DEVELOPMENT

MICHIGAN DEPARTMENT OF TRANSPORTATION
BOLTED CONNECTIONS FOR INTERMEDIATE

DIAPHRAGMS AND CROSSFRAMES

BLT
V£

APPROVED BY:-7&)F

DRAWN BY:

CHECKED BY:

WOVHHAYIA JLYIAIWNITINI
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S3LY1d IN38 40 1 .Y
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8.11.08

PREPARED BY
DESIGN SUPPORT AREA




DRAWN BY:  BLT
CHECKED BY: VZ
APPROVED BY: 7&F

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAY DEVELOPMENT

BEAM OR GIRDBER
SUSPENDER DESIGN TABLE

[SSUED:
SUPERSEDES:

05/04/06
11/27/01

[} Bll

[0} C!I

2II

3"MIN

' CLIP LINK PLATE ON
2" OUTSIDE OF FASCIA
STRINGER ONLY.
7

i} CII

\ :
=L [NK ';ap—“
\ PLATE —_ =

i

] L LINK
Z& < pLATE

—~PIN

NON METALLIC
BUSHING

<
==
a ﬂ§\\
2%1: 2%" \\ \
"
REACTION | PIN DIA. LINK PLATE WEB
KPS AN "Ry N L
80 4 x * "
100 4" * x 11"
120 4 * * 15"
140 4 x x 13
157 it * * 1%n
180 5 * * o
202 A * * 2%"
AASHTO M223 OR M222
ALLOWABLE STRESSES  A276 STAINLESS | (ASTM AB72 OR AL88 )
(P.5.1.) STEEL PIN LINK PLATE OR WEB
BENDING = 40,000
SHEAR = 20,000
BEARING = 20,000 20,000
TENSION = 27,000

* LINKS PLATES SHALL BE DESIGNED ACCORDING TO THE CURRENT AASHTO
STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES, SECTION 10.

PREPARED BY
DESIGN SUPPORT AREA

8.14.02




DRAWN BY: BLT MICHIGAN DEPARTMENT OF TRANSPORTATION ISSUED: 06/25/12
CHECKED BY: VZ i L LRSS LAY SUPERSEDES:05/04/06
SUSPENDER DETAILS FOR @
APPROVED BY: DAJ CANTILEVERED PLATE GIRDERS
STAY
> 1 PLATE g >
]—(7 A - 1 A <n-[ T -
@,ﬂ/ﬂ/ PIN (TYP) — ] @
< /:/ < < \:\ <
L LINK PLATE S N
l=— 1 BEVEL FOR PIN PLATE
(TYP) |
e y =l
ANCHOR SUSPENDED SUSPENDED ANCHOR
SPAN SPAN SPAN SPAN
ELEVATION ELEVATION
EXPANSTON JOINT FIXED JOINT
STAY PLATE FOR
C 5 FIXED JOINT ONLY
. 1" MIN. (TYP)
)" (TYP)
" STAINLESS Ti
STEEL WASHER (TYP) ¢ 10
N AL \H H\(/ STAINLESS STEEL
BGSHING (TYP)———-”////'i}% T COTTER PIN (TYP)
g gl 7" RADIUS
* PIN (TYP)
LINK PLATE —4]
17" NYLON WASHER\\\\\
L] I
* FOR DETAIL
SEE GUIDE 8.15.01A
I |
SECTION A-A
esian bvision | 8.15.01




DRAWN BY:
CHECKED BY:

APPROVED BY: 74F

BLT

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAY DEVELOPMENT

VZ

PIN DETAIL

[SSUED: 05/704/06
SUPERSEDES:11/27/01

NOTE:

SEE GUIDE 8.16.02 FOR WASHER DETAILS.

%" NYLON WASHER (TYP)

STEEL WASHER (TYP) g@’PIN PLATE

Ya" STAINLESS

Vi RADIUS

(TYP) —

Fan
U
|
Fan

4" NON-METALLIC
BUSHING (TYP )

N\

V

LINK PLATE
(TYP)

PIN DETAIL

™ — STAINLESS STEEL PIN

= ¢ %"@ STAINLESS STEEL

COTTER PIN (TYP)

PREPARED BY

DESIGN SUPPORT AREA 8 [ ]. 5 o O ]_ A




DRAWN BY: BLT

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAY DEVELOPMENT

[SSUED: 05/04/06

CHECKED BY: V7
APPROVED BY:“7ZF

SUSPENDER DETAILS
FOR ROLLED BEAMS

SUPERSEDES:11/27/01

A A+ 2L
N
o = W/
= =~
+ ! ; + t 5 + ! ; + t ,
Ya' STAINLESS 1
STEEL WASHER 14" NYLON WASHER
INCLUDED IN THE BID ITEM "STRUCTURAL M
STEEL, ______ , FURN AND FAB." /
= LINK PLATE
| VA
As PIN PLATE
g ["MIN (TYP ) T .
b ve ) || g %/2 NYLON WASHER
@“ L4" RADIUS
- (TYP. )
<|% +
o o o - ‘IV
= AT = ~
6 i L4" STAINLESS
o o X/ S o STEEL WASHER (TYP)
o o %' o
O
a || I Link pLaTE
1 ML WEB OF WF BEAM
< ° ° 4 PN V' NON-METALLIC
Cy N ~ BUSHING (TYP. )
O o]
\:f [ + +
\ —%%m 5" @ STAINLESS
STEEL COTTER
H.S. STEEL BOLTS S PIN (TVe. }
A =1 [ ]
WELDED PIN PLATES SECTION A-A
*FOR DETALL SEE 8.15.01A
NOTE:

SPACING OF THE H.S. STEEL BOLTS SHALL BE
ACCORDING TO THE CURRENT AASHTO SPECIFICATIONS.

PREPARED BY
DESIGN SUPPORT AREA

8.16.02




DRAWN BY:  BLT MICHIGAN DEPARTMENT OF TRANSPORTATION

BUREAU OF HIGHWAY DEVELOPMENT

[SSUED: 03/16/15

CHECKED BY: VZ
APPROVED BY: DAJ

CIP PILE SPLICES

SUPERSEDES:02/14/11

D

1.5 x D/4//

#¢ 0/ 0 MAX. HANDLING HOLES
2 HOLES MAX., 180° APART ——

SPLICE DETAILS

S % SPLICE SLEEVE

0.D. 1O FIT

[

FOR SPIRAL WELDED AND SEAMLESS PIPE SHELLS
* SPLIT CHILL RINGS AS RECOMMENDED BY THE MANUFACTURER MAY BE SUBSTITUTED FOR SPLICE
SLEEVES [F APPROVED BY THE ENGINEER.

.0. OF PILE

s% DRILL OR FLAME CUT CIRCULAR HANDLING HOLES. GRIND FLAME CUT HOLES TO MAKE CIRCULAR
AND REMOVE HARDENED EDGE OR CUT OFF SECTION OF PILE WITH FLAME CUT HOLES PRIOR TO
SPLICING OR CONCRETE PLACEMENT.

* SPLICE
SLEEVE ——

.

<
~

NOTE:

THESE DETAILS SHOULD BE SHOWN ON PLANS
WHERE CAST-IN-PLACE PILES ARE USED.

l«——— PILE EXTENSION

[~ DRIVEN PILE

* SPLICE
SLEEVE ——

[

la—— PILE EXTENSION

~
~

N

[ DRIVEN PILE

1"

\/4

— -

T

-

1
T > |/4

PREPARED BY
DESIGN DIVISION 8021001




DRAWN BY: _ BLT MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT

CHECKED BY: CWC

ISSUED: 06/23/25

H PILE SUPERSEDES: 08/22/16
APPROVED BY: KCK ABUTMENT CONSTRUCTION JOINT
HP 10 x 42
HP 10 x 57
HP 12 x 53
HP 12 x 74
HP 12 x 84 —T—
HP 14 x 73
HP 14 x 89
0" ROOT OPENING
SPLICE PIN T D 60"
D SPLICER SLEEVE —— ]
SPLICER SLEEVE 1 s
iq\ri
Ny
EXTENSION — DETAILA
DETAILA
* ENDS OF PILES PILE s
MUST BEAR EXTENSION —— |
e |G
15x %" + 1
N s ® (TYP) NOTCH WEB AS
‘ REQUIRED TO
T\ 6%., FIT SPLICE PIN —_| \“|‘|
DRIVEN PILE — | >
o} CHAMFER OUTSIDE EDGES
A T (TvP) OF PILE FLANGE (TYP)
%" @ MAX NOTCH DETAIL

HANDLING HOLE **

ALTERNATE SPLICE DETAILS

* SET PILE EXTENSION IN PLACE WITH SPLICER SLEEVE ATTACHED, TAP STEEL PILE AND SPLICER SLEEVE
ASSEMBLY FROM THE SIDES WITH A SUFFICIENT HAMMER TO IMPROVE BEARING CONTACT AND ENSURE
FULL BEARING BETWEEN PILE EXTENSION AND DRIVEN PILE, THEN COMPLETE THE WELDING OF SLEEVES

TO LOWER SECTION.

** DRILL OR FLAME CUT CIRCULAR HANDLING HOLE. GRIND FLAME CUT HOLE TO MAKE CIRCULAR AND

REMOVE HARDENED EDGE OR CUT OFF SECTION OF PILE WITH FLAME CUT HOLE PRIOR TO SPLICING OR
CONCRETE PLACEMENT. HOLES IN FLANGES ARE PERMITTED FOR HANDLING ONLY IF THAT PORTION OF

THE PILE IS CUT OFF PRIOR TO SPLICING OR EMBEDMENT INTO CONCRETE.

PILE WELD SIZE (E) BEVEL DEPTH (S)
HP 10 x 42 K6 6"
HP 10 x 57 K" 6"
HP 12 x 53 e "
HP 12 x 74 %" %"
HP 14 x 73 %" %"
HP 14 x 89 % %
HP 12 x 84 T The'
ALLOTHERs | CHECK WITH MDOT CONSTRUCTION FIELD SERVICES GEOTECHNICAL
SECTION AND THE BRIDGE FIELD SERVICES SECTION.

NOTES:

DO NOT USE THE ALTERNATE SPLICE SLEEVE DETAIL WITH INTEGRAL ABUTMENTS, PILE
BENTS, ORANY OTHER PILES THAT MUST RESIST BENDING STRESSES. ONLY USE FULL
PENETRATION BUTT WELD SPLICE DETAIL WITH INTEGRAL ABUTMENTS.

PREPARED BY
DESIGN DIVISION

8.21.02




DRAWN BY: BLT MICHIGAN DEPARTMENT OF TRANSPORTATION ISSUED: 03/16/15

BUREAU OF HIGHWAY DEVELOPMENT

CHECKED BY: V7 T PILE SPLICE SUPERSEDES:01/23/12
APPROVED BY: DAJ (FULL PENETRATION BUTT WELD)
. D _ . ‘/8//
HP 10 x 42
i HP 10 x 57
PILE HP 12 x 53
EXTENS ION ——»] e HP 12 x 74
HP 12 x 84
¢ HP 14 x 73
DETAIL A I HP 14 x 89
T
1.5 XD/4//7‘ I \
] (TYP)
DRIVEN SEE NOTE 1
PILE—— X
A 45° \
D/ o MAX. DETAIL A

HANDLING HOLE *

SPLICE DETAILS
FOR PILES IN PLACE (HORIZONTAL JOINT)

i (SEE NOTE 1)

DETAIL B v
‘/8//
60°
t / /
\ /,
= N,/ T
oA L P —
/ ¥ 1 \OOT
/g
HP 10 x 4?2
- L:r HP 10 x 57
HP 12 x 53
- DETAIL B
1.5 x 9/ HP 12 x 74 -
HP 12 x 84
D/4// @
HP 14 x 73
HANDL ING HOLE * HP 14 x 89

SPLICE DETAILS
FOR PILES IN HORIZONTAL POSITION

NOTE 1: BACK GOUGE AND GRIND EDGE PREPARATION SMOOTH.
* DRILL OR FLAME CUT CIRCULAR HANDLING HOLE. GRIND FLAME CUT HOLE TO MAKE CIRCULAR
AND REMOVE HARDENED EDGE DR CUT OFF SECTION OF PILE WITH FLAME CUT HOLE PRIOR TO
SPLICING OR CONCRETE PLACEMENT. HOLES IN FLANGES ARE PERMITTED FOR HANDLING ONLY
[F THAT PORTION OF THE PILE IS CUT OFF PRIODR TO SPLICING OR EMBEDMENT INTO CONCRETE.

PREPARED BY
DESIGN DIVISION 8021002A




DRAWN BY:  BLT MICHIGAN DEPARTMENT OF TRANSPORTATION

CHECKED BY: VZ BUREAU DF DEVELDPMENT
APPROVED BY: DAJ CIP PILE POINT/END PLATE DETAILS

[SSUED: 12/26/11
SUPERSEDES:10/17/16

. —CPILE . ————CPILE
<> M sl
| | | |
‘ 1" 1" ‘ ‘ 1" 1" ‘
! D I | D
| PILE DIAMETER | T I v | PILE DIAMETER | T Ve
% | 5/‘ 6//H $ | 5/\6//H
o | | [ pp—— | |
| ] | ]
o N ' \\
7y A N—END PLATE N—END PLATE
\
PILE / |
POINT ]
‘8
3 //D///2 | //D///2 ~ 3 //D// + 3/4// ~
B //D// + 3/ " ~
o
NPy
= %$ TYP.
12" PILE
* ——— 14" PILE
*rx ——— 16" PILE
CIP PILE POINT DETAILS CIP PILE END PLATE DETAILS

FOR POINT BEARING PILES ONLY. USE WHEN
RECOMMENDED BY GEOTECHNICAL SERVICES SECTION.

NOTE TO DESIGNER:

THE END PLATES DETAILED ON THIS SHEET SHOULD NOT BE PAID FOR SEPARATELY.

PREPARED BY

DESIGN DIVISION 8021003




DRAWN BY: BLT MICHIGAN DEPARTMENT OF TRANSPORTATION ISSUED: 06/19/17
CHECKED BY: V/Z o R S SUPERSEDES:11/27/01
FASTENER DETAILING MINIMUMS FOR )

APPROVED BY: DAJ ASTM F 3125 GRADE A 325 BOLTS & NUTS

ASTM F 3125 GRADE A 325 STRUCTURAL BOLTS & NUTS

DIMENSTONS SHOWN ARE NOMINAL EXCEPT AS NOTED

I, 7" 7" /" " "
_ 1 4 o 3/4//@ ‘5/32 - 3/4//® _ 13/8 _ 3/4//® 1‘/4 3/4//@ 47/64 3/4//@ 47/64 3/4//®
T, " 7" 7" " "
- 1 6, 7/8”@ 35/64 . Y/BHQ 1‘/2 - 7/8//@ 17/\6 7/8//® 55/64 7/8//® 5%4 7/8//@
154" , 39/ 1 , 13, , 15, , 634, | 63, |
~— 1D el g ~ ~ el g L g
A - TN —
7O S S — —
+ — OR —
\\ / —— W — >—4 Vea"
SN \__| — .
INCLUDES
Veq" ONE WASHER , ) Z
/4 » - 134" MIN. - e o . g
GRIP + 1%¢" * 3,00 [ T
5 " i Z. [€e] o g
% FOR BEVELED WASHER ADD g J |« CRIP * 16 * 17 4y = L2
GRIP + 17" * BOLT - =
'l 16 - 1//@ DIA- + ‘/\6//‘/ > %ﬁ%
HV =
(VolR=lan]
A JLTT SAY 8" (MAX) -+,
(W%w%k&éng] <5130 — = 340 BEVELED WASHER FOR
2, LTT SAY 3" (MAX)
32 1 ol e 16 I 1 1 1
7//”8@ . g0 3q ?, z@ @, & 170 BOLTS
Bl g e [ LTT SAY P (MAXD g NOTE: USE BEVELED WASHER WHEN
s s s SLOPE 1S MORE THAN 1:20
T - 14 MIN 3,0
| ¢ HOLE FOR U WIN
ol e s l H.S. BOLT. ——  le2 10
SN R I } 134 MIN
| 19
|
r - s ] 4 3« SHEARED
! ) FDGE
BOLT DIA. + 5" L MIN 35,0
174" MIN |-,
CIRCULAR FLAT WASHER “% - "0
FOR 34'0 WASHERS. USE 4.8# PER 100 L MIN g
FOR "0 WASHERS, USE 7.0# PER 100 e
! . i o
FOR 1”@ WASHERS. USE 9.4# PER 100 \ AOLLED
. . FDGE
3 MIN | 1l7g" MIN 5,0
+ -~ + Tg” MIN | 114" MIN 10
1" MIN | 117" MIN |
214" MIN 30 1”9
21/, PREFERRED ¢ ‘
255 MIN <L | "V —nraieo
. 140 OR PLANED
37 PREFERRED i 5 57 MAX | EDGE
3" MIN 1" OR 8t OF
31" PREFERRED THINNEST OUTSIDE P
MIN. SPACING FOR BOLTS MIN. EDGE DISTANCES FOR BOLTS
SEE ART. 10.24.5 OF AASHTO STANDARD SPECIFICATIONS SEE ART. 10.24.7 OF AASHTO STANDARD SPECIFICATIONS
FOR HIGHWAY BRIDGES 17+h EDITION FOR HIGHWAY BRIDGES 17+h EDITION
SEE ART. 6.13.2.6 OF AASHTO LRFD BRIDGE DESIGN SEE ART. 6.13.2.6 OF AASHTO LRFD BRIDGE DESIGN
SPECIFICATIONS SPECIFICATIONS

PREPARED BY
DESIGN DIVISION 8°26°O:|.




DRAWN BY: BLT MICHIGAN DEPARTMENT OF TRANSPORTATION [SSUED: 02/14/11
CHECKED BY: VZ AL U AL e DT SUPERSEDES:05/04/06

@ GUIDE FOR SELECTION OF BEARING '
APPROVED BY =7zl TYPES FOR STEEL STRUCTURES

CONTINUOUS AND SIMPLE SPANS

LENGTH OF TYPE OF BEVEL
EXPANSION |  MOVEMENT TYPE OF BEARING SOLE PLATE
CURVED STEEL PLATES
FIED (SEE BRIDGE DESIGN GUIDE 8.42.01) e
THRU 120"
ELASTOMERIC BEARINGS
SEE SECTION 14 OF EITHER
FAPANSTON (AASHTO STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES> e
OR LRFD BRIDGE DESIGN SPECIFICATIONS
BUILT UP PEDESTALS
FIED (SEE BRIDGE DESIGN GUIDES 8.32.03 & 8.32.05) N
OVER 120’
BUILT UP ROCKERS
FAPANSTON (SEE BRIDGE DESIGN GUIDES 8.32.01) N

[F ROCKERS ARE REQUIRED AT ANY BEARINGS, USE ROCKERS AND PEDESTALS THROUGHOUT.

PROVIDE ANCHORAGE FOR UPLIFT OF ANCHOR SPANS OF CONTINUOUS BRIDGES. SEE
BRIDGE DESIGN GUIDE 8.32.07 FOR EXPANSION ROCKER WITH PROVISION FOR UPLIFT.

CURVED GIRDERS TO HAVE ALL ELASTOMERIC BEARINGS.

PREPARED BY 8.31.01

DESIGN DIVISION




DRAWN BY:

CHECKED BY:
APPROVED BY 72F

BLT
V7

MICHIGAN DEPARTMENT OF TRANSPORTATION [SSUED: 02/14/11
BUREAU OF HIGHWAY DEVELOPMENT

OFFSET DIMENSIONS FOR ROCKER TILT

SUPERSEDES:11/27/01

55°

50°

45°

40°

AT TIME OF ERECTION

35°

(F°)

30°

TEMPERATURE

25°

20°

or

or

or

or

or

or

or

or

£5°

70°

75°

90°

95°

100°

N = TOP OF ROCKER
TILTED TOWARD
FIXED BEARING.

P = TOP OF ROCKER
TILTED AWAY
FIXED BEARING.

¢ BEARING
ON BEAM ——

C BEARING ON
SUBSTRUCTURE

400’

L = DISTANCE TO FIXED BEARING

300

200’ 100’

OFFSETS
(TYP)

L

///////i ROCKER

OFFSET

FIX EXP. EXP.

THE SPAN LENGTH DIMENSIONS SHOWN ON THE PLANS
ASSUME A TEMPERATURE OF 60°F WHEN BEAMS ARE
ERECTED. THE BEAMS WILL BE LONGER [F THE
TEMPERATURE IS HIGHER, AND SHORTER IF COLDER,
WITH THE ROCKERS TILTED AT TIME OF ERECTION.
[T MAY BE NECESSARY TO ADJUST THE MASONRY
PLATE TO ACHIEVE THE PROPER OFFSETS.

PREPARED BY
DESIGN DIVISION 8031002




DRAWN BY: BLT
CHECKED BY: VZ

MICHIGAN DEPARTMENT OF TRANSPORTATION

BUREAU OF HIGHWAY DEVELOPMENT

[SSUED: 02/14/11

SUPERSEDES:11/27/01

EXPANSION ROCKER

APPROVED BY 7F

FLANGE WIDTH

——<TYP

TYP

wy——r—— 1 - 1‘/2” / X 4‘/2 f
n EACH SIDE x
|
N 7 (TYP)
TYP -
74 1= . —F
/ \
/ \
END STIFFENER / FLANGE WIDTH - g’ \
WHERE NOTED ——— ] \
L ‘ K \ T« L
TP >———~ A
S I
: |
(TYP)
3 I3
[ [ L L [ [
[l [
¢ 1 x 35 L] |
SLOTTED HOLE FOR .
117" ANCHOR BOLT OR 3
¢ 2" x 35" (TYP)
SLOTTED HOLE FOR J
117" ANCHOR BOLT * /
H 30 (T1YP)
NOTE: ANCHOR BOLTS SHALL BE FURNISHED
WITH V" x 3" x 6!%" B WASHERS. END VIEW
_— 13/8//
\ ¢ ﬁ
A2 SEE DETAIL A N p
= — !
[\ - /\ L Z o 1‘/4” Y
g | / = - PINTLE
(P . —
AN - ! — PRESS FIT
(TYP) - -
Ly (TYP) by < = PINTLE DETAIL
’e Pl =] =
— I
= S/ Y =
= TYP . g
- 7 Ig | _—|— 14" ® HOLE
— (LOCATE IN S
\ \ DIAGONALLY y
OPPOSITE -
L = STIFFENER) e |
| \
L]l
Ll ©
| ‘ |
‘ o
34" (TYP) ‘ Al - o e
1 S = o — -
w
=
SIDE VIEW o Ry = Ry + g’
— DETAIL A

SEE GUIDE 8.32.02 FOR TABULATION OF BEARING DIMENSIONS

* USE 17" ANCHOR BOLT FOR SPANS OVER 100’

Fx USE 27 x 17" x 514" B WHEN Rq = 1%

PREPARED BY
DESIGN DIVISION

8§.32.01




05/04/06

[SSUED
SUPERSEDES

11/27/01

(36IN03Y 34¥ SYINJTLS ONF SILONI0

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAY DEVELOPMENT

ROCKER BEARING

DIMENSIONS

8.32.02

PREPARED BY
DESIGN SUPPORT AREA

: BLT

ORAWN BY

VZ P
TF

CHECKED BY

APPROVED BY

GGIT{ 21 |91 i1l 8 | 82 | LE 81| %2 | 48 | €| € | 4 | 8 ST | 22 | 0S¥
Ov11] 21 {9% 1| = | %1 | £ | 82 | LE 8l %2 | 48 | %€ | € | 4E | 8 S1 | 02 | 0%y
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DRAWN BY: BLT MICHIGAN DEPARTMENT OF TRANSPORTATION [SSUED: 02/14/11
BUREAU OF HIGHWAY DEVELOPMENT

CHECKED BY: VZ SUPERSEDES:11/27/01
APPROVED 8Y:7&F FIXED BEARING
FLANGE WIDTH
9 g R — | TYP
2 /“ ‘45u ~|—’\,]» ‘7—<

TYpP

TYP
7777777777777777 - 1‘/2” X ‘/2” X 4‘/2” P
EACH SIDE ¢

FLANGE WIDTH - /"

K
K ‘J\ J K

o
(TYP)
C 1'% x 35" I I I I
SLOTTED HOLE FOR } { } }
114" ANCHOR BOLT OR
¢ 2hg" x 3% )
SLOTTED HOLE FOR S
117" ANCHOR BOLT * H 3 (TYP)
I
NOTE: ANCHOR BOLTS SHALL BE FURNISHED WITH
g x 3" x 67" B WASHERS. END VIEW
\
A SEE DETAIL A
—
D> - é B
\/2// )_/
%1
(TYP)
=
% L K
© " (TYP) =
—_—
TYP =
[ s So
o o T T
30 (TYP) o
| S _ o
FeF Ry = Ri + i
2
—
SIDE VIEW = _DETAIL A
NOTES: EQUIV. d FOR BEARING CHECK:
SEE GUIDE 8.32.04 FOR TABULATION OF BEARING DIMENSIONS dq = 2R1 Ry
R - Ry
# USE 175" ANCHOR BOLT FOR SPANS OVER 100’
% USE 27 x 17" x 515" B WHEN Ry = 154"
USE THIS BEARING WHEN A BUILT UP PEDESTAL AND PREPARED BY 8 32 03
EXPANSION ROCKER ARE REQUIRED ON THE SAME PIER. DESIGN DIVISION ° °




05/04/06

[SSUED

:11/27/01

SUPERSEDES

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAY DEVELOPMENT

FIXED BEARING

DIMENSIONS

8.32.04

PREPARED BY
DESIGN SUPPORT AREA

BLT
VZ

DRAWN BY

CHECKED BY

T&F

APPROVED BY

GG6 |l AT | 8 | 1€ |%S8L| AS | AST| %1 | L1 | Y€ | G1 | 22 | 0S¥
0¥6 |Vl | 1 L |62 | BT | 4 | €1 %1 | 61 | %€ | S1 | 02 | QS
S06 [T |1 | 9 | L2 (BT | %E | 4T %1 02 | %€ | G1 | 81 | 0Sy
028 |11 1 %L | 62 |48T | "€ | €1 | %1 91 | 4E | v1 | 0Z | QO%
6L |l | 1 | %49 | L2 |%8T1 | %E | €1 | %1 |8l [ 4€ | ¥1 | 81 | 0O%
0GZ |9%; 1| T [ UG | G2 (%8BT | %€ | €1 | %1 | 61 | 4E | ¥1 | 91 | 00F
SIZ [T 1 | %49 | L2 (48T | € | €1 | %1 | Gl | %€ | €1 | 81 | 0GE
GLI9 |l | T | %S | G2 |%8T | %E | €1 | %191 | %€ | €1 | 91 | OSE
GG 9% T T | %9 | LZ |81 | YA€ | %2T| %1 | €1 | %€ | 21| 81 | 0O¢
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DRAWN BY: BLT MICHIGAN DEPARTMENT OF TRANSPORTATION ISSUED: 03/26/12
BUREAU OF HIGHWAY DEVELOPMENT
CHECKED BY: VZ SUPERSEDES:02/14/11
APPROVED BY: DAJ FIXED SHOE
FLANGE WIDTH
T
togs v
TYP
7777777777777777 1‘/” [ 4‘/” [
|_ a EACH XSID2E>X$\% ’
o FLANGE WIDTH - g’ e
(TYP)
C 1'%6" x 3%
%Wm$$ﬁ%R S L
SLOTTED HOLE FOR
1'7" ANCHOR BOLT % —— G 3 (TYP)
NOTE: ANCHOR BOLTS SHALL BE FURNISHED WITH
4" x 3" x 6" B WASHERS. END VIEW
!
A SEE DETAIL A
—
b
B ;T = g
= + =
= : o
- |
——
1 i 1 QS i\m 19
3, (TYP) c NEN -
- g : Ry =Ry + g
SIDE VIEW & DETAIL A
NOTES: EQUIV. d FOR BEARING CHECK:
SEE GUIDE 8.32.06 FOR TABULATION OF BEARING DIMENSIONS _ _2R1 R
Ro - Ry

USE FIXED SHOE WHEN A BUILT UP PEDESTAL
IS WHEN A PEDESTAL

AN EXCEPTION

PIER AS A ROCKER, THEN USE GUIDE 8.32.03.

* USE 17" ANCHOR BOLT FOR SPANS OVER 100’

#% USE 2" x 17" x 515" B WHEN Ry = 114"

IS REQUIRED.
[S USED ON THE SAME

PREPARED BY
DESIGN DIVISION

8.32.05




05/04/06

ISSUED

:11/27/01

SUPERSEDES

8.32.06

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAY DEVELOPMENT

FIXED SHOE

DIMENSIONS

PREPARED BY
DESIGN SUPPORT AREA

BLT
VZ

757

DRAWN BY

CHECKED BY

APPROVED BY

GI6 |91 1€ | 11 | %€ | 4€| 91 |4 | G1 | 22 | OGv
0.8 |91 | 62 | 1T | %E | 4E| L1 | 4E | G1 | 02 | 0GY
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DRAWN BY:
CHECKED BY:

APPROVED BY 7F

BLT

BUREAU OF HIGHWAY DEVELOPMENT

MICHIGAN DEPARTMENT OF TRANSPORTATION

[SSUED: 02/14/11

V7

EXPANSION ROCKER WITH
PROVISION FOR UPLIFT

SUPERSEDES:11/27/01

FLANGE WIDTH

I \
‘/ " )\ DR ‘/ " ‘45u
TYP D
TP

€ 1%g" @ HOLE (BOTTOM)
10 15/\6” x 2"

SLOTTED HOLE
[N ROCKER PLATE.

(TOP)

FLANGE WIDTH - 'z

ML

v {

////////D7H<TYP
TYP

3/4//

e

3 3/4// % ‘/2// % 4 ‘ /2//
b EACH SIDE

1" ¢ BOLT (SEE DETAIL)

HEAVY HEX NUT AND
JAM NUT (TYP)

C 1% x 2%
SLOTTED HOLE IN
MASONRY PLATE FOR

5 = 1" © ANCHOR BOLT
(TYP)
FLANGE WIDTH + 9" 3 (TYP)
NOTE: ANCHOR BOLTS SHALL BE FURNISHED WITH
I, I |,
& x 2" x 317 B WASHERS
WITH 13" 0 HOLES. END VIEW
“ M| -
70
Ri=17¢" ", 13, "
S % DETAIL A —_ 41 S e 1g' 1'%
™~ _
N Z-
M=
= BOLT DETAIL
4‘%‘/2” L | /N\ || ~ \L
(TYP) W‘ | N\
Z. 1,0 2‘/2” ;5" ;T =< -
= 2 -, D
- (TYP) @
o P>~
== MAX. LOAD| FLANGE K WE TGHT
8" R }M‘ [) ~ 12" 4" | 240 LBS.
| Lo | 125 K 14" 5" | 270 LBS.
© < 16" 6" | 300 LBS.
5 3/4// 7// i
NEE ey ‘
w
2 NOTES:
= SIDE VIEW

ANCHOR BOLTS AND KEEPER BOLTS SHOWN
ARE MINIMUM.
BASED ON AMOUNT OF UPLIFT.

* SEE GUIDE 8.32.01 FOR DETAIL A.

INCREASE

[F NECESSARY

PREPARED BY

DESIGN DIVISION

8.32.07




DRAWN BY: BLT MICHIGAN DEPARTMENT OF TRANSPORTATION [SSUED: 02/14/11

CHECKED BY: VZ S S L AL SUPERSEDES:11/27/01
) CURVED STEEL PLATE )

APPROVED BY:7&E BEARING DETAILS
ok TYP > ¢ 1" 0 x 1~ 3"
”1/ ANCHOR BOLTS
OR (EMBEDDED 10")
*ok TYP.>C1747 ¢ 1% x 31
45° % SLOTTED HOLES IN

o MASONRY PLATE
EA Aﬂ \ ]

= [ =

H(5
©
0
=
=
-
m 2
(TYP)

% CURVED STEEL ‘
\ SOLE PLATE Lo | | i (L
—b— . I | | I
J:Jw 217 MIN. THICK |
I | L
ial 2////////MASDNRY PLATE o | 8 ‘ o -
0 W I | | I 2
1] Ll 8 T 1 1 1
T ELASTOMERIC = ‘ ‘ ] =
‘sﬁ\\\\\\\\\\\ PAD I | ‘ | I 2
L Il I L —
ik C BEARING I | | |
= ik = j> | | | | 7
I \ \ =
= = -
8" MIN e
g :
ELEVATION AT PIER
8" MIN. 3,
1" C 1'% 0 HOLE IN BEAM FLANGE (TYP)
= " WHEN ANCHOR BOLTS ARE REQUIRED SECTION A-A
TP D— ],
4
OR
ok TYP. S —K—— o L
/4 5
45° -
s
) % CURVED STEEL
‘ SOLE PLATE WITH

“%&“‘* ; ; 1'3%¢" 0 HOLES
! 20 MIN. THICK
] " ASONRY PLATE WITH
I é///-\\\\\\ 196" @ HOLES
|
| L' ELASTOMERIC PAD NOTES:

* MINIMUM SOLE PLATE THICKNESS 1S 1'%,
MAXTIMUM THICKNESS IS 6”.

MAKE SOLE PLATE SAME WIDTH AS FLANGE (MIN.)

I
I
I
I
: FOR PINTLE DETAILS. SEE GUIDE 8.32.01.
I
I
I

3,0

4 BEVEL SOLE PLATE WHEN REQUIRED BEVEL

(TYP) Iy EXCEEDS !¢ PER FOOT.
ALONG
L 5 5 ¢ BEAM %% USE FILLET WELD WHEN SODLE PLATE 1S

WIDER THAN FLANGE.

) o F¥% WHEN MORE THAN 6" [S REQUIRED TO OBTAIN
1-37 1 REFERENCE LINE 4 THE ALLOWABLE MASONRY PRESSURE, USE A
MIN. FIXED SHOE (SEE GUIDE 8.32.05).

% AT ABUTMENTS, USE MASONRY PLATE 1"
<\\\\\\\\‘_“*, WIDER THAN SOLE PLATE (MIN.).
€2-1"x1-0" POSITION
SOWELS WITH 37 PROJECTION PLATE THICKNESSES SHOWN ON THIS SHEET ARE

(SPACE 234" EACH SIDE OF ¢ BEAM) FOR EITHER A572 OR A36 STEEL.
(USE ANCHOR BOLTS FOR UPLIFT)

PREPARED BY
ELEVATION AT ABUTMENT DESToN DI LelON 8.42.01




DRAWN BY: BLT

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT

CHECKED BY: CWC
APPROVED BY: KCK

BEARING DETAILS FOR
PRESTRESSED CONCRETE BEAMS

ISSUED: 02/24/25
SUPERSEDES: 12/23/24

*** USE 4 ANCHORS FOR 70" I-BEAM,
MICHIGAN 1800, AND BULB TEE BEAMS
AND USE 2 ANCHORS FOR ALL OTHERS

TYP
A

R %" x 2" x 4"
WITH 1%" @ HOLES (TYP)
(SEE SECTION A-A)

¢ BEARING

¢ 1%" @ x 1'-2" POSITION DOWEL

€ 1%" x 4" SLOT IN SOLE R
AND ELASTOMERIC PAD

* @ 1%" x 3" SLOT IN SOLE R
AND ELASTOMERIC PAD

1-4" TYPE |
1-6" TYPE Il

1-10" TYPE Il

2'-2" TYPE IV AND 70" I-BEAM
2-11%" MICHIGAN 1800

3-4" BULB TEE

5 \ N

MAX MAX

\,,,X;:,,,, ,,,,G — =,

| iy
- 1~ |
| ~ 7 |
- -/ _ _ _ ‘,& ,,,,,,,,,, |

¢ BEAM
Azl 5=
R %" x3"x 5"

WTYP
o

SHEAR STUD ANCHOR (TYP)
(SEE SECTION B-B)

5
%" @ SHEAR STUD
e WITH HEAD
1%
END OF END OF 1 _
BEAM ——»| . BEAM ——»|
SOLE R O S . SOLE R . g
) ——_ WY e — 2
O =
I K I \
Yy BOTTOM Yy BOTTOM
\ OF BEAM \ OF BEAM
ELASTOMERIC ELASTOMERIC
o 6" (MIN) " PAD (1" MIN) " 6" (MIN) " PAD (1" MIN)
! * g !
** EXTEND SHEAR STUDS ABOVE HIGHEST ROW WITH
STRANDS WITHOUT INTERFERENCE TO REINFORCEMENT
T ol
43
x o %" BEVEL
= P> (TYP ALONG BEAM
z5 FLANGE SIDES OF ,
SOLER) NOTES:
p ' THIS BEARING IS TO BE USED AT PIERS AND AT ABUTMENTS.
)
N SOLE PLATES SHOULD BE TILTED TO PROVIDE REQUIRED
el BEVELS WHICH EXCEED %"/FT.
ok~
Zo|Z SHIM (TYP) % (TYP) * 4" MINIMUM PAD LENGTH WITH 3" SLOT MAY BE USED WHEN
“.).(J us — BEAM ROTATION AND PAD PRESSURE REQUIREMENTS DICTATE.
<=,
W ELASTOMERIC DETAIL SECTION B-B ON PLANS AS AN ALTERNATE OPTION
BEARING PAD BN TO SECTION A-A.
SECTION C-C PREPARED BY 8 43 01

DESIGN DIVISION




DRAWN BY: BLT

MICHIGAN DEPARTMENT OF TRANSPORTATION

BUREAU OF DEVELOPMENT

CHECKED BY: CWC
APPROVED BY: KCK

BEARING DETAILS FOR

PRESTRESSED CONCRETE BOX BEAMS

SuU

ISSUED:

04/28/25
PERSEDES: 02/24/25

C ELASTOMERIC ¢ BEARING
BEARING PAD ¢ 2" @ HOLES IN SOLE PLATE AND
ELASTOMERIC BEARING PAD

SOLE R ANCHOR
(SEE SECTION C-C) —_|

TYP

¢ 1" x 1-6" POSITION DOWELS
WITH 6" PROJECTION

TYP

b4
|~ SHEAR STUD ANCHOR
(SEE ALTERNATE SECTION C-C)

SOLE R ANCHOR SPACING

3 & & - & & 3 | 36" BOX BEAM
3" 8" 8" 10" 8" 8" 3" | 48" BOX BEAM
29" (MIN)
39" (MIN)
30"
o
R 14" x 2" x 4" WITH T %" @ SHEAR STUD i
1%" @ HOLES (TYP) - WITH HEAD
|.— END OF BEAM \ |«—G BEARING |.—— END OF BEAM l«— G BEARING
¢ 2" @ HOLES IN SOLE PLATE AND . ¢ 2" @ HOLES IN SOLE PLATE AND
. ELASTOMERIC BEARING PAD ELASTOMERIC BEARING PAD
= € 1" @ x 1-6" POSITION DOWELS € 1" @ x 16" POSITION DOWELS
T WITH 6" PROJECTION WITH 6" PROJECTION
< —
SOLE R (%") L BOTTOM SOLE R (%") L BOTTOM
OF BEAM OF BEAM
ELASTOMERIC ELASTOMERIC
BEARING PAD g BEARING PAD .
&, @,
" 4 (MIN) oo - & (VIN) 4o

* DECREASE TO 0" WHEN PAD LENGTH IS LESS THAN 6"
** END OF BEAM TO CENTERLINE OF BEARING - % OF
ELASTOMERIC BEARING PAD WIDTH

*** EXTEND SHEAR STUDS ABOVE HIGHEST ROW

f—

\s

| «— SIDE OF BEAM

INTERIOR
LAYER (TYP)
LAYER (TYP)

EXTERIOR
%" (MIN)

3
SHIM (TYP) j

ELASTOMERIC
BEARING PAD

SECTION D-D

i

%" BEVEL EDGE OF SOLE R
AT SIDE OF BEAM
(TYP EACH SIDE)

%" (TYP)

%" (MIN)

NOTES:

WITH STRANDS WITHOUT INTERFERENCE TO
REINFORCEMENT

SOLE PLATE MAY BE SHORTENED WHEN BEAM ROTATION
AND PAD PRESSURE REQUIREMENTS DICTATE.

PREPARED BY
DESIGN DIVISION

8.43.01A




9. UTILITY DATA







MICHIGAN DEPARTMENT OF TRANSPORTATION

DRAWN BY MJB BUREAU DF HIGHWAY TECHNICAL SERVICES ISSUED 11/27/01
CHECKED BY: VZ SUPERSEDES:04/15/95
APPROVED BY :7&F~ WEIGHT OF UTILITIES
STEEL GAS MAINS
SIZE
ITEM 2" 4" 6" 8" 10" 12"
STANDARD
PRESSURE 3.75 | 8.64 |12.89 | 16.90 | 24.60 | 33.38
MEDIUM
PRESSURE 3.75 | 8.64 |12.89 | 16.90 | 24.60 | 33.38
HIGH
PRESSURE 3.75 | 8.64 |14.97 | 19.64 | 24.60 | 33.38
TELEPHONE DUCTS
SIZE 3n 31/2n 4||
ITEM TYPE B | TYPE C |TYPE B | TYPE C |TYPE B |TYPE C | PVC
pucTt 2.5 3.2 2.9 3.6 3.2 4,2 0.5
CABLE 5.0 5.0 5.0 5.0 5.0 5.0 5.8
TOTAL 7.5 8.2 7.9 8.6 8.2 9,2 6.3
STEEL ELECTRICAL CONDUITS & STEAM PIPES
SIZE 5 16" g" 8" 10" 12 20"
ITEM CONDUIT| STEAM | STEAM | 120 kv | STEAM | STEAM | STEAM
PIPE 15.0 63.0 | 28.55 | 22.4 | 40.48 | 49.60 | 79.0
TNSULATION
OR COATING 12.0 5.0 14.0 7.0 9.0 15.0
CABLE 7.0 22.0
TOTAL 22.0 | 75.0 [33.55 | 58.40 | 47.48 | 58.6 | 94.0
PREPARED BY
DESIGN DIV, 9.12.01




DRAWN BY: MJB %ﬂﬁ%ﬁ%?Tﬁﬁﬁ??ﬁi@%ﬁ?@ﬁxﬁ%? ISSUED: 11727701
CHECKED BY: VZ DIMENSIONS FOR 5" STEEL SUPERSEDES:04/15/95
APPROVED BY:7&F ELECTRICAL CONDUITS

71/2u 71/2u SPA @ 71/ oz 30— 11/2u'

Soc
5

:Er
\‘/
ot -1" 41 -Q"
%S WINDOW THRU
;4 BACKWALL (TYP.)
o DUCT SECTION 12 DUCT SECTION
3 SPA @ 7" 4 SPA @ 71"
= 2'- B
%

5" G.I. OR PLASTIC
COATED CONDUIT (TYP. »*

20 - g 3 - 4

1" - 41/211

8 DUCT SECTION 10 DUCT SECTION

* (.[. TO BE USED WITH PAINTED BRIDGES.

PLASTIC COATED CONDBUIT TO BE USED WITH

PREPARED BY
UNPAINTED BRIDGES. DESIGN DIV, 9.21.01




ORAWN BY:  BLT o et sty [SSUED:  05/04/06
CHECKED BY: VZ STRUCTURAL STEEL DIAPHRAGM DETAILS |SUPERSEDES:11/27/01
APPROVED BY:7ZF | FOR 5" STEEL ELECTRICAL CONDUITS
MINIMUM
CLEARANCE LINE
W8 OR W6 WITH SHEAR ! o2
DEVELOPERS AS REQUIRED | ©
QO0O000 A !
Q000 _
\ AN 'L /L6 0
" | v st o~

NOTE TO DESIGNER: LOCATE

THE ELECTRICAL CONDUITS AS
LOW IN THE BAY AS FEASIBLE

END DIAPHRAGM

6“ 4|| 4” 6”

|
\\\-FOR SIZE OF ANGLE, SEE TABLE
BELOW. THIS TABLE IS ADEQUATE
FOR DIAPHRAGM SPACING UP TO 30

SECTION A-A o

[
1
1
- NQOOOOD >
S/ N =
00000
L 0 |
/ —) 4_!_ /4
' K" i
L3 x3 x % /] \\9
INTERMEDIATE DIAPHRAGM Ve
A - 5'x 3% x Y
- B - 6'x 315" x %'
R N~Lj6' 78 9'10"11 C - 6"x 3%"x %'
v 5 |alB|0[E[F E:S:xf:v-xx%ﬁ?/""
8 BiCiF|F |G F'7"x4"x%"8
10 JC|F|F|G]H G - 7"x 4"x %x
Yy Y NERERE Loy %6,,
NUMBER OF CONDUITS.
NOTE: USE 22 LBS./FT. FOR WEIGHT OF 5" CONDUIT oesion susont eree| D21 0 02




MICHIGAN DEPARTMENT OF TRANSPORTATION

DRAWN BY:  BLT BUREAU OF HIGHWAY DEVELOPMENT ISSUED: 05/04/06
CHECKED BY: VZ DIMENSIONS FOR SUPERSEDES:11/27/01
APPROVED BY:7&F TELEPHONE COMPANY 4" DUCTS
0 VA _Eu
N —
1 " 7N AN
: WITH GREASE. (TYP. ) I@JI@I ED Q O L
- | Va\lVaa T
® [@le] lele]e]i
4" DUCT (TYP. ) %——H fiﬁ 11 Q?ZZ |
o 2! -4" BACKWALL (TYP. )
r 2! -2%" DIAPHRAGM (TYP. )
WINDOW IN BACKWALL N
OR DIAPHRAGM (TYP. )
« DUCT FORMATION 2| 4 DUCT FORMATION 6 DIUCT IF.QE..MATON
11 Z| L l il il
g s ™ olole
3 0000 =
0000 & r@@I 000
71721 e
[elele — 000
\ " - 4
g & 555
8 DUCT FORMATION 3 DUCT FORMATION
L1%" 9 DUCT FORMATION
T - ] . ool
| AN 6 ©|©) ©| Ry s——
N 7N 172N AN AN VN7
00000 0000 000000l
7N 17 N 17N 72N [N Va\17% Ve 1"7aa\\
D000 ©Oooor QOO
2' -10%" 2' -4 _ 3 -4%
CIEAL 22U 37 - 3
G5 o~ N
10 DUCT FORMATION | 12 DUCT FORMATION
12 DUCT FORMATION sesioncomeoriares]  J.21 .03




. MICHIGAN DEPARTMENT OF TRANSPORTATION .
DRAWN BY:  BLT BUREAU OF HIGHVAY DEVELOPMENT ISSUED: 05/04/06

CHECKED BY: VZ | STRUCTURAL STEEL DIAPHRAGM DETAILS FOR |SUPERSEDES:11/27/01

APPROVED BY: 7&F TELEPHONE COMPANY CONDUITS
MINIMUM
CLEARANCE LINE
/ T
: W8 OR W6 WITH SHEAR | I
| DEVELOPERS AS REQUIRED | =

END DIAPHRAGM

o
(T =
7= S
@@@@@@; 5 ¢
QO0000O—

3%n
CLEAR

T |

INTERMEDIATE DIAPHRAGM

TELEPHONE CONDUITS ARE SUPPORTED BY HANGERS SCREWED INTO INSERTS IN SLAB.
INSERTS FURNISHED AND PLACED BY BRIDGE CONTRACTOR. TELEPHONE CONDUITS

AND ALL ADDITIONAL MATERIAL FOR SUPPORTS ARE FURNISHED AND PLACED BY THE
TELEPHONE COMPANY,

oesion sueont aea| 90 21 . 04




ORAN BY: BLT e ot il ™ [ISSUED:  05/04/0¢
CHECKED BY: VZ BACKWALL DFTAILS FOR ELECTRICAL SUPERSEDES:08/15/03
APPROVED BYS'//éF AND TELEPHONE CONDUITS

WATERPROOF WITH BITUMINGUS UTILITY TO PLACE CONDUIT AND

CAULKING COMPOUND AS APPROVED

BY THE ENGINEER.

APPLY MINIMUM OF ONE WEEK

AFTER ELASTOMERIC SEALANT IS PLACED.
BY UTILITY COMPANY

702.02B )

ONE-COMPONENT ELASTOMERIC
SEALANT. (FED. SPEC.
TT-5-00230C, TYPE 2,
CLASS A OR Bs ASTM C 920,
TYPE S, GRADE NS, CLASS 25) BY

UTILITY COMPANY (50°F MIN{TET—_——_ﬂ'ﬂ_ﬂﬂf,,———’; e
INSTALLATION TEMPERATURE )

=
=

JOINT WATERPROOF ING—— | 1ﬁ J\ )

INITIAL INSTALLATION
NOTE TO DESIGNER:

LOCATE THE ELECTRIC COMPANY CONDBUITS

AS LOW IN THE BAY AS FEASIBLE. !
— -t =_==-- - -
- |= !
®{= [
= |
= = + %
. vV, |
JOINT WATERPROGF ING ] REEASN I
° s Ve |
* % CONCRETE BULKHEAD——4. 2. +°°| !
ﬁ M v. A. | I
* TARRED FELT TO SEPARATE [ 7+w ' 2| | —
BULKHEAD FROM BACKWALL m @ »: ;7 =] |
BN
i
8" !

Lo m e

FUTURE INSTALLATION

#* INCIDENTAL TO SUPERSTRUCTURE CONCRETE.

GROUT IN PLACE WITH A NON-SHRINKING
MORTAR (SEE STO. SPECIFICATIONS

PREPARED BY

* %* [NCLUDED WITH SUPERSTRUCTURE CONCRETE GUANTITY. DESIGN SUPPORT AREA 9 o 2]. a 05




. MICHIGAN DEPARTMENT OF TRANSPORTATION o
DRAWN BY: MJB BUREAU OF HIGHWAY TECHNICAL SERVICES ISSUED: 11/27/01

CHECKED BY: VZ DIMENSIONS FOR 5" P.V.C. SUPERSEDES:04/15/95
APPROVED BY:-7&F ELECTRICAL CONDUITS

_D SPA @ /" = 2'-11",

%
0
2' -2" BKWL 4' -0" BKWL
1'-10" DIAPH 3"-8" DIAPH
- =
=E> L WINDOW THROUGH
Lo " BACKWALL OR OPENING
TIENS -5 IN DIAPHRAGM (TYP. )
- <
Ve
6 DUCT SECTION 12 DUCT SECTION
_3SPA @ 7" __4SPA@ 7"
- 1! _9II
>
0

5" PVC PLASTIC CONBUIT (TYP, )

2' 9" BKWL 3'-5" BKWL
2"-5" DIAPH 3 -1" DIAPH
8 DUCT SECTION 10 DUCT SECTION

PREPARED BY
DESIGN DIV, 9.22.01




o MICHIGAN DEPARTMENT OF TRANSPORTATION .
DRAWN BY: MJB BUREAU OF HIGHWAY TECHNICAL SERVICES ISSUED: 11727701

CHECKED BY: Vz STRUCTURAL STEEL DIAPHRAGM DETAILS |SUPERSEDES:04/15/85
APPROVED BY:7ZF | FOR 5" P.V.C. ELECTRICAL CONDUITS

¢ OF LOW BEAM

%////‘ CHANNEL OR W BEAM LR‘hJ
¢ BEAM
|

AS REQUIR
5" I.D. P.V.C. CUTRED

:
PLASTIC CONDUIT MINIMUM CLEARANCE
E<p LINE (TYP.)

I

1}

{CONTROL DIMENSION]
|CONSTANT THRU BRIDGE

11/211 |

T === =0 )

°I
i l! \6u "
M
(\ E‘al (TYP,)[N’
L 5" x 31/2” X 5/16” L 3" x 3" x ?/8“

END DIAPHRAGM

5" 1.D. P.V.C. NOTES:

PLASTIC CONDUIT
DESIGN DUCTS AS LOW IN BAY AS
CHANNEL OR W BEAM POSSIBLE TO PROVIDE COVER FOR
AS REQUIRED——u___] CONDUIT LEAVING BRIDGE AND TO
PROVIDE CLEARANCE FOR BRIDGE
DECK REPAIR AT A LATER DATE.

7 . %

g) :g 2|5 TO MAINTAIN VERTICAL ALIGNMENT,
=12 THE "CONTROL DIMENSION" FROM
= THE BOTTOM OF THE TOP FLANGE

E> <% o OF THE BEAM TQ THE BOTTOM OF

N THE BOTTOM DUCT SHALL BE
o -, MAINTAINED THROUGHQUT THE
<~ N BRIDGE. ALIGNMENT AT EXPANSION
L 3" x 3" x %" © DL 5" x 3%" x A" JOINT IS VERY CRITICAL.

LV THE MAXIMUM DISTANCE BETWEEN
SUPPORTS 1S NOT TO EXCEED 8' .
SECTION E-E

PREPARED BY
DESIGN DIV, 9.22.07




0 MICHIGAN DEPARTMENT OF TRANSPORTAT o
DRAWN BY: MJB BUREAUA oF HIGH‘;LY TECHNICAAL SERVAICIEOSN ISSUED: 11/27/0]

CHECKED BY: VZ STRUCTURAL STEEL DIAPHRAGM DETAILS |SUPERSEDES:04/15/35
APPROVED BY:7&F | FOR 5" P.V.C. ELECTRICAL CONDUITS

L 3" x 3" x %" - 4" LONG (TYP)

¢ OF LOW BEAM) _ L CHANNEL OR W BEAM
x 3" x L AS REQUIRED
SQ. STEEL TUBE
S
5" 1.D. P.V.C. | L BEAM
PLASTIC CONDUIT /
7 \),:::7—‘—_% ______ Fq.[ %u [ \ /E __\f—E'
i PR E
jo o %m :[ o o,
| o jLijo o o |
o fle-d=EL_ VAR NN
T EE i SBVINIYTY
5 =l cO0O00O0O0O0O Sl | cuemmence
- =9|(Typ @@@@ LINE (TYP. )
S8y | )
i o [ // i °
L‘—: ]'~6u "
M
1 1/ n 5/ u
|_ 5 X 3/2 X /16 |_ 3n X 3|| X %u
END DIAPHRAGM @ ANCHOR POINT
L 3" x 3" x %" - 4" LONG (TYP.)
CHANNEL OR W BEAM
éé; AS REQUIRED NOTES:
| 51D PLY.C DESIGN DUCTS AS LOW IN BAY AS
et POSSIBLE TO PROVIDE COVER FOR
il 1l 1/n
ga XS$EEE /A PLASTIC CONDUIT  ~a0puIT LEAVING BRIDGE AND TO
- PROVIDE CLEARANCE FOR BRIDGE
TUBE —— DECK REPAIR AT A LATER DATE.

TO MAINTAIN VERTICAL ALIGNMENT,

THE "CONTROL DIMENSION" FROM

T
¢ <% THE BOTTOM OF THE TOP FLANGE
OF THE BEAM TO THE BOTTOM OF

c S f' THE BOTTOM DUCT SHALL BE

CONTROL
DIMENSION

IR

~—

VAN MAINTAINED THROUGHOUT THE
L 3" x 3" x %" L7P N 5"« 3" He'  BRIDGE. ALIGNMENT AT EXPANSION
JOINT IS VERY CRITICAL.
Ly THE MAXIMUM DISTANCE BETWEEN

SECTION F-F SUPPORTS 1S NOT TO EXCEED 8' .

11/2||

PREPARED BY
DESIGN DIV. 9.22.03




DRAWN BY:  BLT
CHECKED BY: VZ
APPROVED BY:-7GF

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAY DEVELOPMENT

STRUCTURAL STEEL DIAPHRAGM DETAILS

FOR 5" P.V.C. ELETRICAL CONDUITS

ISSUED:

08/15/03

SUPERSEDES:11/27/01

e

5" 1.D

. P.V.C.

¢ OF LOW BEAM

L 3" x 3" x ;éu
3" PLATE

_,
b

/
<

| pLASTIC CONDUIT\\

T
]

,
\,
(

U

INTERMEDIATE DIAPHRAGM

* FOR VALUES OF "X" SEE
BRIDGE DESIGN GUIDE 8.22.01

s~ BEAM

iffgéfglz::::__: e ________ ::::::::_::ff:

) éégcx: = . IUE" . Eiid :

= | (YR ) .

=N 01010101010 V) N"a Iy sl

B =E 'l CLEARANCE

§ Eleleleletoleabil E2
| u= -r_z—— = ]
T —— |

E=g=S— 0| ==¥=-o--- | I A PR J

L 3" x 3" x %"\

2 5

%" PLATE _ |

I1.0. P.V.C.
/ PLASTIC CONDUIT

4 =
]l New)
O| —
0 \_S =g
NO ==
O Z)wd
- |= O1=
— = O] —
e P S TESE
SN , —
—ZF) L 3" x 3" x %én
9ﬁll qu ;;

SECTION C-C

NOTES:

DESIGN DUCTS AS LOW IN BAY AS
POSSIBLE TO PROVIDE COVER FOR
CONDUIT LEAVING BRIDGE AND TO
PROVIDE CLEARANCE FOR BRIDGE
DECK REPAIR AT A LATER DATE.

TO MAINTAIN VERTICAL ALIGNMENT,
THE "CONTROL DIMENSION" FROM
THE BOTTOM OF THE TOP FLANGE
OF THE BEAM TO THE BOTTOM OF
THE BOTTOM DUCT SHALL BE
MAINTAINED THROUGHOUT THE
BRIDGE. ALIGNMENT AT EXPANSION
JOINT IS VERY CRITICAL.

THE MAXIMUM DISTANCE BETWEEN
SUPPORTS IS NOT TO EXCEED 8'.

PREPARED BY
DESIGN SUPPORT AREA

9.22.04




ORAWN BY:  BLT T o ohvlepa @ [1SSUED:  08/15/03
CHECKED BY: VZ STRUCTURAL STEEL DIAPHRAGM DETAILS [SUPERSEDES:11/27/01
APPROVED BY: 7&F | FOR 5" P.V.C. ELECTRICAL CONDUITS

¢ OF LOW BEAM L 3" x 3" x %" - 4" LONG (TYP. )
/n x 3" x %n L 3" x 3" x 3/8"
S[]u STEEL TUBE MINIMUM I\Jm BEAM
5'1.D. P.V.C. CLEARANCE |
| PLASTIC CONDUIT\\ LINE (TYP.)

CONTROL DIMENSION]

|
o
}

MIN

N
)

_CONSTANT THRU BRIDGE

. WINDOW

rIT- - T T T T T T T Ot

= |=

YIS (TYP) %" PLATE L 3" x 3" x %"

INTERMEDIATE DIAPHRAGM @ ANCHOR POINT

#1
ol
1/
15!

|

|

|

T

|
/_T(
|

(e R ]
|
A
|

i

|

|

|

|

|

|

{
I
e
35/
=
Z9
" MIN
II:

* FOR VALUES OF "X" SEE

L 3" x 3" x %"- 4" LONG (TYP.) BRIDGE DESIGN GUIDE 9.22.01
/L 3u X 3u X 3/8"
 Jad NOTES:
%" PLATE
r;///g:ﬂl 0. P.V.C DESIGN DUCTS SS %gg SSbSQY AS
L. P VL. POSSIBLE TO PROV FOR
n 1l 1/u
3" x ? AR PLASTIC CONDUIT CONDUIT LEAVING BRIDGE AND TO
SB. STEEL _ PROVIDE CLEARANCE FOR BRIDGE
Tust & 2|&  DECK REPAIR AT A LATER DATE.
? \ % 5|5 T|2  TO MAINTAIN VERTICAL ALIGNMENT,
|2 B|£ THE "CONTROL DIMENSION' FROM
? Q = “|5S THE BOTTOM OF THE TOP FLANGE

- ' OF THE BEAM TO THE BOTTOM OF
= THE BOTTOM DUCT SHALL BE

= \ ” .5, MAINTAINED THROUGHOUT THE
- R L 3" x 3" x % BRIDGE. ALIGNMENT AT EXPANSION
L R JOINT IS VERY CRITICAL.
THE MAXIMUM DISTANCE BETWEEN
SUPPORTS IS NOT TO EXCEED 8'.

LANNI

N

1/2u

SECTION D-D

oesion sueont erea| 30 22 . 00




. MICHIGAN DEPARTMENT OF TRANSPORTATION o
DRAWN BY: MJB BUREAU NOF HIGHWAY TECHNICAL SERVAICES ISSUED: 11/27/01

CHECKED BY: VZ STRUCTURAL STEEL DIAPHRAGM DETAILS |SUPERSEDES:04/15/95
APPROVED BY: 7%~ | FOR 5" P.V.C. ELECTRICAL CONDUITS

MINIMUM
<——C OF LOW BEAM CLEARANCE ~— ¢ BEAM
| LINE (TYP. )

5" [.0. P.V.C.
PLASTIC CONDUIT

Q0 Aw fotia - ¥
|<:> (:) <:>> éi (TYP )

= |= S /

L 5" x 3%" x %"

INTERMEDIATE DUCT SUPPORT ©; TP )
(BETWEEN DIAPHRAGMS )

NOTES:

DESIGN DUCTS AS LOW IN BAY AS
POSSIBLE TO PROVIDE COVER FOR
CONDUIT LEAVING BRIDGE AND TO
PROVIDE CLEARANCE FOR BRIDGE

CONTROL DIMENSION J
. CONSTANT THRU BRIDGE

5" I.0. P.V.C. DECK REPAIR AT A LATER DATE.
PLASTIC CONDUIT
TO MAINTAIN VERTICAL ALIGNMENT,
THE "CONTROL DIMENSION" FROM
THE BOTTOM OF THE TOP FLANGE
OF THE BEAM TO THE BOTTOM OF
— THE BOTTOM BUCT SHALL BE
MAINTAINED THROUGHOUT THE
BRIDGE. ALIGNMENT AT EXPANSION
L5 x 3% x ¥ JOINT IS VERY CRITICAL.

CONTROL
DIMENSION

11/2n | MO
(O

THE MAXIMUM DBISTANCE BETWEEN
SUPPORTS [S NOT TO EXCEED 8'.

SECTION B-B

PREPARED BY
DESIGN DIV. 9.22.06




0 MICHIGAN DEPARTMENT OF TRANSPORTATION o
DRAWN BY: MJB BUREAU OF H?GHWAY TECHNICAL SER(\;ICE ISSUED: 11727701

CHECKED BY: VZ STRUCTURAL STEEL DIAPHRAGM DETAILS |SUPERSEDES:04/15/95
APPROVED BY:7&F | FOR 5" P.V.C. ELECTRICAL CONDUITS

MINIMUM
¢ OF LOW BEAM CLEARANCE s~ ¢ BEAM
| LINE (TYP.) !
[ - ] — AQI 31« % 3n % %u So——
=
SS| 5" 1.0, P.V.C. SO. STEEL

N
B

PLASTIC CONDUIT TUBE"\\\§

1

CONTROL DIME
~ CONSTANT THRU

/L 5" % 3" %u
6" LONG
(TYP )

9“

a=l

L 5" « 31/211 % %n

.

INTERMEDIATE DUCT SUPPORT @ ANCHOR POINT
(BETWEEN DIAPHRAGMS )

NOTES:

5 1.0, P.V.C. DESIGN DUCTS AS LOW IN BAY AS
30w 3 x Y PLASTIC CONDULIT  POSSIBLE TO PROVIDE COVER FOR
SO. STEEL CONDUIT LEAVING BRIDGE AND TO

PROVIDE CLEARANCE FOR BRIDGE
DECK REPAIR AT A LATER DATE.

\ % TO MAINTAIN VERTICAL ALIGNMENT,
% THE " CONTROL DIMENSION" FROM
THE BOTTOM OF THE TOP FLANGE
T OF THE BEAM TO THE BOTTOM OF
THE BOTTOM DUCT SHALL BE
MAINTAINED THROUGHOUT THE
L 5" x 3" x % BRIDGE . ALIGNMENT AT EXPANSION
JOINT 1S VERY CRITICAL.

THE MAXIMUM DISTANCE BETWEEN
SECTION A-A SUPPORTS IS NOT TO EXCEED 8'.

TUBE —— ]

CONTROL
DIMENSION

11/2|1I(\Q/\Q

PREPARED BY
DESIGN DIV. 9.22.07




DRAWN BY:

CHECKED BY: VZ

APPROVED BY: 7&F

BLT

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAY DEVELOPMENT

NONMETALLIC CONDUITS
IN SIDEWALK

[SSUED: 08/15/03
SUPERSEDES:11/27/01

ABUTMENT REF. LINE ™ 4]

SIDEWALK OR RAILING"‘\\\SX = J\

3"

NONMETALLIC CONDUIT

THREADLESS ADAPTER\\\

Qm

TOP OF SLAB’“\\\\

3" GALV. RIGID ;H 31» MIN %
STEEL CONDUIT ) :
' STRAIGH
i; \ -
E = o \»
o L &
COUPL ING — o 7
5 -0" MIN. | J‘ 3' -6 + 3"
|
ABUTMENT (BY OTHERS )
REF. LINE—— SECTION AT BACKWALL
COUPLING— "
PLASTIC PLUG— -
§ L CONDUIT . 11" _ 4" NONMETALLIC SLEEVE
INSTALLATION FOR 3| 4v, 4r|y _JOINT
OPENING " NONMETALLIC
FUTURE USE 3 nowmeTaLLIC ‘ l CONDUIT
CONDUIT~ \P Jl—
N || /l’\ / SE
N 7 I A R
L\ LWE,E5 I Ry
WATERPROOF WITH BITUMINQUS = ¥<
CAULKING COMPOUND =g
¢ EXP. JOINT—=
SECTION AT TRANSVERSE
EXPANSION JOINT
NOTES:
IF_THE LIGHTING IS NOT A CONTRACT ITEM, ADD THE FOLLOWING
NOTE TO THE PLANS:
CONDUITS WILL BE FURNISHED AND PLACED BY______________ COMPANY.
IF THE LIGHTING IS A CONTRACT ITEM, THE CONTRACTOR WILL FURNISH
AND PLACE ALL MATERIALS. ADD THE FOLLOWING NOTE TO THE PLANS:
SLEEVES, ADAPTERS, COUPLINGS, GALVANIZED STEEL CONDUIT,
PLUGS AND WATERPROOFING ARE INCLUDED IN THE BID ITEM "CONDUIT, 3 INCH".
PREPARED BY
DESIGN SUPPORT AREA 9 o 3]. o O ].




ORAWN BY:  BLT P e ™ [ISSUED:  05/04/06
CHECKED BY: V7 TELEPHONE COMPANY SUPERSEDES:11/27/01
APPROVED BY :74F DUCTS IN SIDEWALK
*4" ¢ DUCTS
*EXPANSION

-—Jb COUPLING*x\» (b

-

— —

~——C EXP. JOINT

SECTION THRU SIDEWALK AT EXP. JTS.

*COUPLING

[ [

*4" @ DUCTS

[

SECTION THRU SIDEWALK AT REF.LINES

* FURNISHED AND INSTALLED BY

TELEPHONE COMPANY. oesion suoronr areal e 33.01




ORAWN BY:  BLT e ey ™ [ISSUED:  05/04/0%

CHECKED BY: VZ GAS MAIN SUPERSEDES:08/15/073
APPROVED BY:7GF THROUGH BACKWALL

FILL SPACE BETWEEN GAS MAIN &
SLEEVE WITH BITUMINOUS MASTIip r$‘--REF.LINE

{BY OTHERS )

T BACKWALL
SLEEVE TO BE FURNISHED
BY UTILITY & INSTALLED BY
THE CONTRACTOR (FOR UTILITIES
OTHER THAN DTE ENERGY )

SLEEVE AND MAIN TO BE

~~ FURNISHED & INSTALLED BY

\¢ OTHERS PRIOR TO FORMING DECK
AND BACKWALL (FOR DTE ENERGY )

. \N '
PIPE CENTERING DEVICE S
(BY OTHERS ) A G

PIPE & CASING SEAL (BY OTHERS)
WATERPROOF WITH BITUMINOUS

et \p'b' ~ - CALKING COMPOUND

(INCLUDED IN THE BID ITEM

"PIPE SLEEVE, .. INCH, PLACED" )
SECTION SHOWING SLEEVE FOR EXISTING MAIN
usuAL
PIPE SIZE SLEEVE SIZE
6" 10"
< REF.LINE 13: 12’
14"
_ J\ ——— BACKWALL 12" 16"
S ta et WATERPROOF WITH BITUMINOUS
U R CALKING COMPOUND
Svrrre | R ( INCLUDED IN THE BID ITEM
: "PIPE SLEEVE, _. INCH, PLACED" )
PAINT INSIDE OF SLEEVE : 4 STEEL R

WITH BITUMASTIC *#50
(BY OTHERS )

SLEEVE TO BE FURNISHED
BY UTILITY & INSTALLED : .o _
BY THE CONTRACTOR e . C O RMIN

o Vkp'b. "=l WATERTIGHT BEAD WELD
(BY OTHERS )

SECTION SHOWING SLEEVE FOR FUTURE MAIN

*]'-0" MINIMUM FOR DTE ENERGY

eston srsonr erea| 3. 40 . 01




DRAWN BY:  BLT L OREAL OF HIGHAY DEVELOPMENT ISSUED:  05/04/06
CHECKED BY: VZ STRUCTURAL STEEL DIAPHRAGM DETAILS |SUPERSEDES:11/27/01
APPROVED BY:74F CONSUMERS ENERGY GAS MAINS
¢ CLIP ANGLE (FOR CHANNE{;) ¢ %'9 HOLE
d d . .

MIN
CLEAR

Z 4

Eﬁ ¢ %"® HOLE FOR W8 —_] Aﬁ_[ lfx‘m l ; 1

2II

{;CIZ OR W8 AS REQUIRED

(USE SHEAR DEVELOPERS IF L x 3" x Yo
4" LONG (TYP)

‘ £ .
— ;o

NECESSARY )

PIPE SLEEVE, INSTALL 2
THINSULATOR TG ISOLATE =1
LINE FROM HANGER . o s
6" MIN. |
= —n
GAS MAIN, PIPE SLEEVE, PIPE SUPPORT FOR SUPPORT BETWEEN {/¢
AND HANGER BOLTS FURNISHED AND DIAPHRAGMS ALSO ¢ %" 0 HOLE — -
INSTALLED BY UTILITY. lxi
END DIAPHRAGM e N
CHANNEL ||
%n
SECTION A-A
EZ—_zZ—3
B—= i
| l
%u
8II

-~

PIPE SLEEVE —

E::::Z:::ZZL

B L' PLATE
4
INTERMEDIATE DIAPHRAGM /. 4
-4,
(VP D
CLIP ANGCLES AND PIPE SLEEVES ¥
\LI\El[iléllj[T)léD IN STRUCTURAL STEEL SECTION B-B
x GAS MAINS TO BE PLACED MID-WAY BETWEEN BEAMS
PIPE SIZE | SLEEVE SIZE d **g?xéggsgé$g WHENEVER POSSIBLE.
tin ) i) t1n ) (1n ) *% PROVIDE ADDITIONAL SUPPORTS BETWEEN DIAPHRAGMS
7 5 = TERETIE WITH CONCRETE INSERTS IN SLAB IF REQUIRED.
z o > 508 (177 CONCRETE INSERTS TO BE FURNISHED BY CONSUMERS
g o 8 a4 (20 ) ENERGY AND INSTALLED BY THE CONTRACTOR.
10 16 9 268 (22" )
) PREPARED BY
12 16 10 232 (4 ) DESIGN SUPPORT AREA 9 o 40 o 02




DRAWN BY:
CHECKED BY:

BLT a0 oF iGiaY Dever oo N [SSUED:  05/04/06
V7 STRUCTURAL STEEL DIAPHRAGM SUPERSEDES:08/15/03

APPRQVED BY: 7&F

DTE ENERGY GAS MAINS

END DIAPHRAGM

L 4% o 4 l/zu_ 4

LONG, 1 REGUIRED
\ " MIN,

*CHANNEL OR W BEAM
AS REQUIRED

| I

|
J

END DIAPHRAGM

mpﬁ

3y 3 %u
(TYP. )

%" PLATE (TYP.)

FOR GAS MAINS 1'-0"

\INTERMEDIATE
DIAPHRAGM (TYP. )

& UNDER

LONG, 1 REQUIRED

L 4% x 4" 1/211_ 4

SECTION A-A

*CHANNEL OR W BEAM
AS REQUIRED

¢ 7%"9® HOLE

21 1
: Vo

L 4"x 4% 1/2u

T
_efLﬁ%%%ﬁ

3"y 3%y %u
(TYP. )

%" PLATE (TYP.)

FOR GAS MAINS 1'-0"

* SHEAR CONNECTORS MAY BE USED ON END DIAPHRAGMS

WHEN NECESSARY

DIMENSION
PIPE SIZE A B C

4" 51/2|| g

6" 7u 101/211

8" 8" 12%" | WHENEVER POSSIBLE
12" g | 11v | 17%"

16" 11"

22" 14"

24" 15"

GAS MAIN PIPE SUPPORT, HANGER BOLTS & CLIP ANGLES
FURNISHED & INSTALLED BY DTE ENERGY.

GAS MAINS ARE TO BE PLACED MID-WAY BETWEEN BEAMS

CinteRMeDTaTE
DIAPHRAGM (TYP. )
& OVER SECTION B-B
¢ %"¢ HOLE

Z a4

11/211

W BEAM DETAIL

PREPARED BY
DESIGN SUPPORT AREA

9.40.03




DRAWN BY:
CHECKED BY:

BLT
VZ

APPROVED BY:7&F

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAY DEVELOPMENT

[SSUED: 05/04/06

UTILITY CHARGES

SUPERSEDES:11/27/01

ADDITIONAL DIAPHRAGM FABRICATION COSTS

(FABRICATION COSTS ONLY - ADDITIONAL STEEL WEIGHT INCLUBED IN MATERIALS COST )

SEAT ANGLE////

WINDOW IN PLATE DIAPHRAGM

WITHOUT SEAT ANGLE = $60.00
WITH SEAT ANGLE = $120.00

_

: (//%’—fﬁl L :
4

:=‘.5/

SUPPORT PLATE

;yk\\CLIP ANGLE

\

CLIP ANGLES ON CHANNEL DIAPHRAGM

T

SLEEVE/

ROUND HOLE IN PLATE DIAPHRAGM

WITHOUT SUPPORT PLATE = $40.00
WITH SUPPORT PLATE = $110.00

WITHOUT SLEEVE = $45.00

WITH SLEEVE = $105.00

—_

BUILT-UP DIAPHRAGM

WITHOUT CLIP ANGLES = $370.00
WITH CLIP ANGLES = $410.00

ADDITIONAL LABOR COSTS

FORMING WINDOW IN BACKWALL -
FORMING WINDOW IN CONCRETE DIAPHRAGM =
FORMING WINDOW AND BULKHEADING IN BACKWALL =
CLEANING AND COATING UTILITY PIPES =

$430.00
$285.00

$3.00/5FT

$520.00

PREPARED BY
DESIGN SUPPORT AREA

3.50.01
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