SUDAS Revision Submittal Form

Status Date:  As of 10/26/18 Topic: Tubular dowels

Manual: Specifications Manual Location: Figure 7010.101

Requested Revision:

Reason for Revision:

See attached.

Add tubular dowels to available methods of joint transfer for doweled
contraction joints.

Comments: Requested by the lowa DOT. The lowa DOT’s Specifications that will be
included in their April GS are also attached.

District: X1 X2 X3 X4 [X5 [X6

Comments: None.

Action: [ ] Deferred ] Not Approved <] Approved

Final District Action Summary:  All 6 districts approved.

Board of Directors Action:
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BAR PLACEMENT
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(Applies to all joints unless otherwise detailed.)

o 1n i..
Joint Sealant Material—— 4 * 16 Saw Cut

Joint Line

DETAIL A
(Saw cut formed by conventional concrete sawing equipment.)

Saw 'CD' joint to a depth of T/3 + 1/4"; saw 'C' joint to a

depth of T/4 + 1/4".

@ When tying into old pavement,@ represents the depth

of sound PCC.

Bottom of Saw Cut

Joint Sealant
Material

'C' JOINT IN CURB
(Match 'CT', 'CD', or 'C' joint in pavement.)

o dign B
Joint Sealant Material g 075" Saw Cut
Au . 1n _

47%8 ] |
IR EE 1 28

127 on [ o
o 1
oy
Crack or— 225~ 7 {—A
Joint Line
DETAIL B

(Saw cut formed by approved early concrete sawing equipment.)

1.. 3..
Top of Pavement
P ~

Sealant\3

SECTION A-A
(Detail at Edge of Pavement)

" Saw Cut

Crack or
Joint Line

DETAIL C

8402z 133Hs | LoL'0102 3dNoI4 |

TRANSVERSE CONTRACTION

BAR SIZE TABLE FOR
CONTRACTION JOINTS
@ Solid Dowel | Tubular Dowel | Tie Bar
Diameter Diameter Size
" 3n Tn
<8 4 8 #6
2 8" but 1w 3n
<10n | '3 '8 #10
" An 5u
210 1 2 1 8 #11
Tubular Dowel Bars will not be allowed for
RD joints.
LEGEND
m Existing Pavement
:] Proposed Pavement
REVISION ]
(&) SUDAS |@IOWADOT [ __Toziers
FIGURE 7010.101 | STANDARD ROAD PLAN PV-1 01
SHEET 2 of 8
REVISIONS: Added tubular dowel option to transverse contraction joints. Modfied circle
note 2. Added new circle note 14 and renumbered remaining notes.
Rt D tisgard.
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See Detail C
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PLAIN JOINT
(Abutting Pavement Slabs)
11 i
(o0 - 00700 )
50 ?0“ o: ;?’O"QQ’E z®
‘BT T @

ABUTTING PAVEMENT JOINT - RIGID TIE

@ Joint Bars Bar Length and Spacing
#4 36" Long at 30" Centers
#5 30" Long at 30" Centers
28" '‘BT-2' #5 36" Long at 30" Centers

<8" '‘BT-1'

#5 Bars,
30" Long at
12" Centers

2%" b -9.05" A
I \L#S Bars at

'KS-1' 12" Centers
[Single Reinforced Pavement (Bridge Approach)]

Bar supports may be necessary for fixed form paving to
ensure the bar remains in a horizontal position in the
plastic concrete.

@ Sawing or sealing of joint not required.

@ The following joints are interchangeable, subject to the
pouring sequence:
'‘BT-1', 'L-1', and 'KT-1"'
'KT-2' and 'L-2'
'KT-3'and 'L-3'

%" Dia. Hole for BT-3
and BT-4 Joint =
g" Dia. Hole for BT-5 ?

Joint

o/_@i

2 2

" min. 15" min. T

BT
ABUTTING PAVEMENT JOINT - RIGID TIE (Drilled)

@ Joint Bars Bar Length and Spacing
<8" 'BT-5' #4 24" Long at 30" Centers
'‘BT-3' 24" Long at 30" Centers

> 8"
'BT-4' #5 24" Long at 15" Centers

#5 Bars 30" Long at 12" Centers

. #6 Bars at 12" Centers

Sie Detail E -/7—#5 Bars at 12" Centers

2%" . "0300”900’999'3, &l
20 T >

pak 0 5 0¥ G

2 + #8 Bars at- #5 Bars at

12" Centers 12" Centers
'‘KS-2'

[Double Reinforced Pavement (Bridge Approach)]

See Detail D-1, D-2, or D-3

ot
o e ° o
% °o§®
o 0:" 50 0" o o e
@ 1
@ Joint Bars Bar Length and Spacing
<g" 'L-1' #4 36" Long at 30" Centers
'L-2' 36" Long at 30" Centers
>g" #5
'L-3' 36" Long at 15" Centers

LA I A A A XA I A I I

840 ¢133Hs | LoL'0102 3uN9I4 |

See Detail D-1, D-2, or D-3
See Detail E I

20 o0 o° 00
o0 0 0" O @
"Q:DDO°O’,D

L 0By

K
KEYED JOINT FOR ADJACENT SLABS
(Where T is 8" or more)

See Detail E @

CEREREDY N b

o
T

KT @

ABUTTING PAVEMENT JOINT - KEYWAY TIE

@ Joint Bars Bar Length and Spacing

<8" 'KT-1' #4 30" Long at 30" Centers
'KT-2' 30"L t 30" Cent

> g KT-2 45 ong a enters

'KT-3' 30" Long at 15" Centers

LONGITUDINAL CONTRACTION

LEGEND
m Existing Pavement

:] Proposed Pavement
REVISION

&) SUDAS [@IOWADOT [ = Toeew

PV-101

FIGURE 7010.101 | STANDARD ROAD PLAN
SHEET 3 0 8

REVISIONS: Added tubular dowel option to transverse contraction joints. Modfied circle
note 2. Added new circle note 14 and renumbered remaining notes.

TR0 D t)igand.

UDASDiRECTORT]

DESIGN METHODS ENGINEER

JOINTS



dharnes
Rectangle

brich
Polygon


TIE BAR PLACEMENT
(Applies to all joints unless otherwise detailed.)
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L of]o2
OQQQ QOQO
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0. D poo
Crack or
Joint Line
DETAIL D-1

(Required when specified in the contract documents.)

@ When tying into old pavement,@ represents the depth
of sound PCC.

@ Sealant or cleaning not required.

Joint Sealant Material——

T3+ 3"

Crack or
Joint Line

DETAIL D-2

(Required when the Department of Transportation
is not the Contracting Authority, or when

specified in the contract documents)

N R
r4 16 Saw Cut
B

v, 5
. N — 5" to =" Saw Cut
Joint Sealant MatenaI*\ rB 16
No O - ©o
oog °°n
1, s 0 Q?
T3+ 2 N° .,
b o OO
OJ:& o[jo
70 0O
O D poo
Crack or
Joint Line
DETAIL D-3

(Required when the Department of Transportation
is the Contracting Authority, or when
specified in the contract documents)

@2 }@

wy dn Tu
~1 tz'or-g

oNe

DETAILE

KEYWAY DIMENSIONS

840 ¥ 133Hs | 1010102 FdNOI4 |

LONGITUDINAL CONTRACTION

Keyway Type Pavement Thickness @ @
Standard 8" or greater 1%" 2%"
Narrow Less than 8" 1" "

LEGEND

m Existing Pavement

:] Proposed Pavement
REVISION

&) SUDAS [@IOWADOT [ = Toeew

PV-101

FIGURE 7010.101 | STANDARD ROAD PLAN

SHEET 4 of 8
REVISIONS: Added tubular dowel option to transverse contraction joints. Modfied circle
note 2. Added new circle note 14 and renumbered remaining notes.
Rt D tdigard
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DOWEL PLACEMENT

(Applies to all joints unless otherwise detailed.)

B
on Thru Curb*—'! < rTop of Curb
. Resilient
Joint Filler

< 1" Nominal
o=

/‘(See Detail H

%ooo 5)5? e {

°D +°00°0

RIS

Width (See ——  —

table below) 'CF' JOINT
TYPE | WIDTH
CF-1| 2"
cF2| 21"
CF-3| 3"

1

CF-4| 35

E
JOINT IN CURB
(View at Back of Curb)

Joint Sealant
(See Detail F)

Joint Filler

SECTION B-B

bars may be cast-in-place.

@

Flexible Foam
Joint Filler

TopofCurb ‘ |

of Slab

\\‘Q

MY
O .

P
{1
7

)—J }<2" Nominal
Y O
EE'
JOINT IN CURB
(View at Back of Curb)

%" Joint Sealant

dowel size.

F j
formed; edging not required when cut with diamond blade
saw.

See Dowel Assemblies for fabrication details and
placement limits. Coat the free end of dowel bar to
prevent bond with pavement. At intake locations, dowel

@ Predrill or preform holes in joint material for appropriate

Resilient
Joint Filler

See Detail F\\

MECHE
%oo “Bio E g
°a Do °
—{<1" Nominal

E
1" EXPANSION JOINT

Top of Curb "1.#*1" Thru Curb

Top of Slab

Match 'E' Joint
in Pavement

JOINT IN CURB
(View at Back of Curb)

Material
Compact tire buffings by spading with a square-nose
Joint shovel.
5. Filler DOWELED EXPANSION JOINTS
8 TYPE|WIDTH| FILLER MATERIAL(17)
DETAIL F ED | 1" Resilient (Detail F)
EE 2" Flexible Foam (Detail F)
EF | 33" | Flexible Foam (Detail G)
3dn
24

172

" Join‘ Sealant Material

EXPANSION JOINTS

BAR SIZE TABLE FOR DOWELED

Detail F or Detail G
(See Bar Size Table for Doweled

Joint Filler Material @
(See Bar Size Table for Doweled

J

Expansion Joints)

QQO
OO

Expansion Joints)

¥

18" Long Dowel
at 12" Centers

8405 133Hs | Lo1'0102 3uN9I4 |

»‘ ~—Width

(See Doweled Expansion Joints Table)

'ED', 'EE', 'EF'
DOWELED EXPANSION JOINT

] 1" plywood or >' @ <g" 2<8'1' g.l.Jt > 10"
pressed wood >' Dowel 3. 1 Tn
spacer required{ | Diameter| 4 12 15
for 'EF" joint. >' -
Tubular Dowel Bars will not be allowed
DETAIL G Flexible Foam >' for expansion joints.
Joint Filler (7)
LEGEND
m Existing Pavement
/_@ l7 1 Joint Sealant Material :] Proposed Pavement
(&) SUDAS |@IOWADOT [ __Toziers
FIGURE 7010.101 | STANDARD ROAD PLAN PV-1 01
SHEET 5 of 8
REVISIONS: Added tubular dowel option to transverse contraction joints. Modfied circle
§ . note 2. Added new circle note 14 and renumbered remaining notes.
DETAIL H Tire Buffings % . u)Mﬂ.NL
UDA: D&FCTOR/I DESIGN METHODS ENGINEER
EXPANSION JOINTS
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8409 133Hs | LoL'0102 FuNOI4 |

2] |2

CONTRACTION JOINTS

Use 18 inch long dowel bars with a tolerance of + 1/8

’<713'—0" + %" for 14'-0" Pavement 11'-0" £ %" for 12'-0" Pavementgﬂ

E

2) | |2,

°,

)

2] | |2 @

@Tie Wire

Tie Wire@d)

PLAN

Spaces between dowel bars are nominal dimensions with a 4

[

@Side Railsy

Tie ;Nire _ - @

Z)
Z)

allowable tolerance.

inch. Ensure the centerlines of individual dowels are
parallel to the other dowels in the assembly within +
1/8 inch.

Use wires with a minimum tensile strength of 50 ksi.

Details apply to both transverse contraction and
expansion joints.

Weld alternately throughout.

0.306 inch diameter wire. Wire sizes shown are the
minimum required.

Maximum 0.177 inch diameter wire, welded or friction
fit to upper side rail, both sides.

Measured from the centerline of dowel bar to bottom
of lower side rail + 1/4 inch.

Per lane width, install a minimum of 8 anchor pins
evenly spaced (4 per side), to prevent movement of
assembly during construction. Anchor assemblies
placed on pavement or PCC base with devices
approved by the Engineer.

If dowel basket assemblies are required for curbed
pavements, the assembly length is based on the
jointing layout. See PV-101, sheet 8.

Ensure dowel basket assembly centerline is within 2
inches of the intended joint location longitudinally and
has no more than 1/4 inch horizontal skew from end
of basket to end of basket.

12" 12t oq2v 12 2v 12t M2t ) 12t 2t 2t 2t 2t 12t
[ [ | | [ | | | | | |
n (@) fa) (@) (@] (a)
M A A AN 3N M AN N M M N M A @
Side Rails ELEVATION@ Leg
Top of
Pgseoment ¢ Contraction Joint and Assembly
DOWEL HEIGHT AND DIAMETER
FOR DOWELED CONTRACTION JOINTS

(o)

i
I 2 Anchor Pinsj'ﬂ

1 B |
eg g’ min.

Both
Sides
LONGITUDINAL SECTION

90

DOWEL ASSEMBLIES

@ Diameter | Diameter
(Solid) (Tubular)

7" to 72 i 8

—
REVISION

&) SUDAS [@IOWADOT [ = Toeew

" 1n ln §u
8" to 95 1 2 18

PV-101

e aadn T 5.
10" to 113 1 y 13

FIGURE 7010.101 | STANDARD ROAD PLAN
SHEET 6 of 8

REVISIONS: Added tubular dowel option to transverse contraction joints. Modfied circle
note 2. Added new circle note 14 and renumbered remaining notes.

" " In v S
12"to0 13 64 1 > 18

TR0 D t)igand.

UDASDiRECTORT]

DESIGN METHODS ENGINEER

Tubular Dowel Bars will not be allowed for
RD joints.

JOINTS



dharnes
Rectangle

brich
Polygon


840 £ 133Hs | Lo1'0102 3uN9I4 |

EXPANSION JOINTS

13-0" + %" for 14'-0" Pavement 11'-0" %" for 12'-0" Pavemen@ﬁ
. Tie Wire@f i i

et

H Tie Wire _ _ € RetaLner Rails _ Tie Wird
U (] (] / (] | 10 (]
[Tk F A [ e M B B/ Tk F fsx 4
i 22 22 22 @2 1y 22 22 \@

_\5\_\5\.\3\.\5\_\'\!-\5\
/-_-_-_\-__1-_\%

PLAN ®SideHRails>/ -

1n

e

Spaces between dowel bars are nomlnal(dlmensmns with ag allowable tolerance.

12" 12" 12" 12" 12" 12" | 12" | 12" 2" 12" 12" 12" 12"

\ \ \ \ \ \ \ I [ \ |
AN AN

8

AN
| ~ ]

Tttt =TT

&

Retainer Rail
Top of

€
Pavement\ —~ Q;Q -

Leg@\L Retainer Rails

@,

ide Rails
ELEVATION

@

Expansion Joint and Assembly

4 ® \

DOWEL HEIGHT AND DIAMETER

L T 1]
Approved \ < |/
Expansion T|eJ
Tube

ere@

-D FOR DOWELED EXPANSION JOINTS
@ @ Diameter

)

0 L5u 7" ¢ 71.. 31,. 3n
@Lng H <—Anchor Ping‘@j»ﬂ g’ min. °2 2 4
Both " " 1n n
Sides 8109} 4 "2
SECTION THRU EXPANSION JOINT . 1n 1 T
JOINT OPENING AND - 1 1
EXPANSION TUBE EXTENSION 12"t0 13 67 15
! Minimum i
Joint Type Tubular Dowel Bars will not be allowed
P ® Tube Length for expansion joints.
"ED" " 6"
"EE" o 7
1 B
'EF % ° 190@

DOWEL ASSEMBLIES

Use 18 inch long dowel bars with a tolerance of + 1/8
inch. Ensure the centerlines of individual dowels are
parallel to the other dowels in the assembly within £
1/8 inch.

Use wires with a minimum tensile strength of 50 ksi.

Details apply to both transverse contraction and
expansion joints.

Weld alternately throughout.

0.306 inch diameter wire. Wire sizes shown are the
minimum required.

Maximum 0.177 inch diameter wire, welded or friction
fit to upper side rail, both sides.

Measured from the centerline of dowel bar to bottom
of lower side rail + 1/4 inch.

® ® O O©6

®

Per lane width, install a minimum of 8 anchor pins
evenly spaced (4 per side), to prevent movement of
assembly during construction. Anchor assemblies
placed on pavement or PCC base with devices
approved by the Engineer.

®

If dowel basket assemblies are required for curbed
pavements, the assembly length is based on the
jointing layout. See PV-101, sheet 8.

Ensure dowel basket assembly centerline is within 2
inches of the intended joint location longitudinally and
has no more than 1/4 inch horizontal skew from end
of basket to end of basket.

Clip and remove center portion of tie during field
assembly.

1/4 inch diameter wire.

|
REVISION
(&) SUDAS |@IOWADOT [ __Toziers
PV-101
FIGURE 7010.101 | STANDARD ROAD PLAN
SHEET 7 of 8
REVISIONS: Added tubular dowel option to transverse contraction joints. Modfied circle
note 2. Added new circle note 14 and renumbered remaining notes.
%»0\ D. U)/Wt“-"’é“
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o o &

o

OPTIONAL LEG SHAPES

Z b 1" min

45° N
Anchor Pin
#1/0 Gauge Wire
(0.306" diameter) i

ANCHOR PIN

12" min.

® © ®06

Use 18 inch long dowel bars with a tolerance of + 1/8
inch. Ensure the centerlines of individual dowels are
parallel to the other dowels in the assembly within + 1/8
inch.

Use wires with a minimum tensile strength of 50 ksi.

Details apply to both transverse contraction and
expansion joints.

Diameter of bend around dowel is dowel diameter + 1/8
to 3/16 inches.

For uniform lane widths: 3" - 6". For taper and variable
width pavements: 3" - 12".

Back of Curb <P

—
REVISION

Q— Longitudinal Joint Edge of Pavement—° Q—centerline Joint Gutterline Joint—
Top of Pavement "
- p \ ~ <—6"—
o a E é q n o ’o@é é q o
@ i @
PLACEMENT LIMITS PLACEMENT LIMITS
(Rural Section) (Curb and Gutter - Gutterline Jointing)
Back of Curb <P
Q—1/4 or 1/3 Point
Longitudinal Joint
D + 75" max. q @é é q q
@ 20"
BEND AROUND DOWEL@ PLACEMENT LIMITS
(Curb and Gutter - 1/4 or 1/3 Point Jointing)
DOWEL ASSEMBLIES@

&) SUDAS [@IOWADOT [ = Toeew

PV-101

FIGURE 7010.101 | STANDARD ROAD PLAN
SHEET 8 of 8

REVISIONS: Added tubular dowel option to transverse contraction joints. Modfied circle
note 2. Added new circle note 14 and renumbered remaining notes.

TR0 D t)igand.

UDASDiRECTORT]
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Minutes, Specification Committee Meeting, July 12, 2018, Page 15 of 25

(PIOWADOT

SPECIFICATION REVISION SUBMITTAL FORM
Submitted by: Wes Musgrove / Kevin Merryman Office: Construction & Materials | Item 7
Submittal Date: April 2018 Proposed Effective Date: April 2019

Article No.: 4151.02, B Other:
Title: Pavement Reinforcement

Form 510130 (08-15)

Specification Committee Action: Approved with changes.

Deferred: Not Approved: Approved Date: 7/12/2018 Effective Date: 4/16/2019

Specification Committee Approved Text:
4151.02, B, 1.

Replace the Article:
Use either of the following
a. Solid dowels.
Use plain round bars meeting requirements of:
e ASTM A 663, Grade 60 or higher,
e ASTM A 675, Grade 60 or higher, or
e ASTM A 615, Grade 40 or higher.
b. Tubular dowels.
1) Provide welded carbon and alloy steel tubular dowel bar meeting requirements of
ASTM A 513, with a minimum wall thickness of 0.120 inches.
2) Galvanize exterior and interior of tubular dowel bars according to ASTM A 653 Coating
Designation G90.
3) Cap ends of tubular dowel to prevent intrusion of concrete or other materials. Caps
shall be manufacturer supplied and designed for this purpose.

4151.02, B, 3

Add as the second sentence:
Use tubular dowels in load transfer assemblies only.

Comments: The ASTM designation for galvanizing was revised to be more concise.

Specification Section Recommended Text:
4151.02, B, 1.

Replace the Article:

Use either of the following

a. Solid dowels.
Use plain round bars meeting requirements of:
e ASTM A 663, Grade 60 or higher,
e ASTM A 675, Grade 60 or higher, or
e ASTM A 615, Grade 40 or higher.

b. Tubular dowels.
e Provide welded carbon and alloy steel tubular dowel bar meeting requirements of ASTM A 513,

with a minimum wall thickness of 0.120 inches.




Minutes, Specification Committee Meeting, July 12, 2018, Page 16 of 25

e Galvanize exterior and interior of tubular dowel bars meeting ASTM A 653 G90 coverage zinc
galvanized coating
e Cap ends of tubular dowel to prevent intrusion of concrete or other materials

4151.02, B, 3

Add as the second sentence:
Use tubular dowels in load transfer assemblies only.

Comments:

Member’s Requested Change: (Do not use ‘Track Changes’, or ‘Mark-Up’. Use Strikeaut and Highlight.)

4151.02 PAVEMENT REINFORCEMENT.
B. Pavement Dowel Bars.

1. Use either of the following
a. Solid dowels
Use plain round bars meeting requirements of:
e ASTM A 663, Grade 60 or higher,
e ASTM A 675, Grade 60 or higher, or
e ASTM A 615, Grade 40 or higher.
b. Tubular dowels
e Provide welded carbon and alloy steel tubular dowel bar meeting the requirements
of ASTM A 513, with a minimum wall thickness of 0.120 inches.
e Galvanize the exterior and interior of the tubular dowel bars meeting ASTM A 653
G90 coverage zinc galvanized coating
e Cap the ends of the tubular dowel to prevent intrusion of concrete or other
materials

3. Furnish dowels, with the exceptions of end of run and header joints, in approved
assemblies as shown in the contract documents. Use tubular dowels in load transfer
assemblies only. Ensure all dowels, including end of run and header dowels, have an
epoxy coating. Ensure the coating is applied by the electrostatic spray method complying
with the requirements of AASHTO M 254, Type B, with a minimum coating thickness of 6
mils after cure. Epoxy powders approved for use are listed in Materials .M. 451.03B,
Appendix B. Perform welding and tack welding on reinforcement according to Article
4151.06..

Reason for Revision: To allow approval of tubular dowel basket

New Bid Item Required (X one) Yes No X
Bid Item Modification Required (X one) Yes No X
Bid Item Obsoletion Required (X one) Yes No X
Comments:

County or City Comments:

Industry Comments:



https://iowadot.gov/erl/current/IM/content/451.03Bab.htm
https://iowadot.gov/erl/current/IM/content/451.03Bab.htm
https://iowadot.gov/erl/current/GS/content/4151.htm#Section415106
https://iowadot.gov/erl/current/GS/content/4151.htm#Section415106
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