Best Practices for Jointing of
Concrete Pavements

National Concrete Pavement Technology Center

Ny lowa’s Lunch—Hour Workshop
\i u In cooperation with the lowa DOT
and the lowa Concrete Paving Association



Agenda

Background
° Why Jomtlng’? Controls cracking

Accommodates movement
Load transfer

* Load Transfer
« Joint Types & Layout
« Sawing Window
PCC Jointing Applications

* Roundabouts, Airports, Parking Lots,
Trails
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Early Cracking

* Few hours to few months
after construction

o E d rI y cracC k| n g fI’O m. v Hydration (first 72 hours) N
1. Shrinkage (volume loss) I ——
during hydration ,, x}f\L
»Temp change (contraction) §
>Loss of water (drying & =t/
shrinkage) gl e S

2. Subgrade/subbase restraint
3. Curling and Warping
* Mature cracking can occur
with improper joint layout or
o~ construction

i
Source: SUDAS Design Manual Ch. 5G



Why Jointing?

» Joints minimize cracking by:

1. Providing load transfer & ability to accommodate

movement

Proper timing of sawing

Proper location of joints

Proper curing

o & DN

Constructing a quality foundation

»Uniform subgrade & drainable subbase system

n)
A°

Source: SUDAS Design Manual Ch. 5G

Tech Center



Random Cracking without Joints

Thickness Design

Random / Uncontrolled Cracking

Concrete Materials

Surface Features

— Subbase or Base
— Subgrade




Types of Joints

Thickness Design

(Contraction)
Transverse Joint

Longitudinal Joint

(Contraction, may
be construction)

Dowel Bars

Concrete Materials

Isolation Joint

Tiebars (Box Outs)

— Subbase or Base
— Subgrade




US 20 - Moville, lowa

1921 Pavement (97 Years Old)



Load Transfer - Aggregate Interlock

« Traffic loadings must transfer from one side
of the joint to the other

Joint Opening | Joint Efficiency

Below Saw Cut
1/16” >50% l T
1/8” <50%

1/4" 0%

To Increase Aggregate Interlock:

Longitudinal tiebars Suitable for less than 100 trucks
_ _ per lane per day (4 million ESALs
Stiff & uniform subgrades design traffic)
(\ Improved subgrade drainage

D
‘ J Crushed stone (angular creates rough joint space)



Load Transfer - Mechanical

 Dowel bars
- Keeps slabs in horizontal and vertical alignment

- Daily and seasonal joint openings have less
affect on load transfer

- Lowers deflection and stress in slabs




Joint Types

Three Types of Joints
1. Contraction (L& T)
2. Construction (L& T)

3. Isolation (L & T)

Tech Center
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Transverse Contraction

Transverse contraction joints

« “C”joint for pavements typically less than 8" and less
than 100 trucks per day per lane

« “CD” joint for pavements typically 8" or greater and
more than 100 trucks per day per lane

Conventional saw
Width = 1/4” + 1/16”
Depth =T/4 + V4" (C joint)
Depth = T/3 + %4” (CD joint)

Early-entry saw
Width = 1/8" to 5/16”
Depth =1 7"+ /4’




Transverse Contraction

—See Detall C 1) See dowel assemblles for fabrlcatlon detalls.

2] See Bar Slze Table,

Z.?-_'_l Locate 'DW'H'ulnt at a m|d-pane| |location between future

'C' or 'CD' jolnts, Place no closer than 5 feet to a 'C' or
__ 'CO' joint.
£ {4) Place bars within the limits shown under dowel
PLAIN JOINT DAY'S WORK .JDINT[Nnn—wnrklngJ ~ assamblles.

{Abutting Pavement Slabs)

, Edge with 1/8 Inch too| for length of jolnt, For HT jolnt,
remove header block and board when second slab is

Pavement Ed {J(’_::-
placed,

Header Board—-,
A rpaper Wrapped \E) Unless otherwlse specliled, use "CD' transverse
contractlon jalnts In malnline pavement when(T) |s
greater or equal to 8 Inches, Use 'C' jolnts when Tils
[ess than 8 Inches, h

(7) 'RT Jolnt may be used In leu of 'DW" jolnt at the end of
1" Long The Bar— “~Header Block the days work, Remove any pavement damaged due to
' Centers HT | the drlling at no addlllonal cost to the Contracling

HEADER ..IDINT Authorlty,

© @
CONTRACTION JOINT

(End Rlgld Pavement) Top of Curb-—

- Top of Slab —, \
— See Detal Aor B Pavement Edge- -'_ see Detall C 0 — \:
9" 1y In min _L &8 PPl I J_
ToTa Ok Dr,e] — ) ’0° T (1
By, 0 T -f?- 2 r? '.' i
B d=s as

"30" Long The Bar—/ —F

pl'.l L a;l

12" Centers NG lole Dlameter %"_ al 12" Centers
'CD* L 1)04)16 ger than Dowel = DWW -ce (204
DOWELED CDNTRACTION JDINT ‘RD" (4 )¢ DAY'S WORK JOINT
ABUTTING PAVEMENT JOINT CURB AND GUTTER UNIT
LEGEND
Favement :_d!;|(,-_[' D Ealsllng Pavemant

840 L 133Hs | Lovolod 3unold |

— EB_’ [Ie;‘" ;\\ or B g 'nir‘ 15' i - Proposed Pavement
gt > supas |@ownpor [ —_Loes
<" 30" Long q -

at 12" Centers : Holle Dlameter gJ FGURE 701001 | STANDARD ROAD PLAN PV-101
LY . ¥ SHEET 10l 8

CT" %) Larger than Tle Bar ‘RT .’_i"- ' ’ o e e B, e o o

TIED CONTRACGTION JOINT T
ABUTTING PAVEMENT JOINT B gl A
RIGID TIE RTTATIETETH ST e
TRANSVERSE CONTRACTION JOINTS




Transverse Contraction

1
Sa‘ Det0 -0 z .
aroD"ats —
. 20 7oy WD)
4008803 AL

— I

—
—-—(\l -'?’,l—‘—

BAR PLACEMENT

'

®

(Applies to all joints unless otherwise detailed,)

Joint Sealant Material

Crack or
Joint Line

DETAIL A
(Saw cut formed by conventlonal concrete sawlng equlpment.)

Top of Curb— ~Saw Cut

Bottom of Saw Cut—, I ;

Joint Sealant
Material

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

)

Joint Sealant Material — g lo4g" Saw Cut
1o o 1oy
328 N

B
W
B

Crack or
Joint Line

Top of Pavement —_

Sealant

SECTION A-A
(Detail at Edge of Pavement)

Joint Sealant Material

1
4

Crack or
Joint Line

DETAIL C

840 Z 133Hs | LovoLos unoid |

(B) Saw 'CD' joint to a depth of T/3 £ 1/4"; samm

depth of T/4 £ 1/4".

(9) When tylng Into © Trepresents the depth

of sound PCC.

BAR SIZE TABLE
) Dowel Tle Bar
N Diameter Size
<g" 3 #6
= 8" but 1w
< 10" 13 #10
210" 1 % #11
LEGEMD

W Exisiing Pavernant
E Preposed Pavernent

(> SUDAS [@owADOT [ T Loow
PV-101

FIGURE 7010.101 | STANDARD ROAD PLAN
SHEET 20l B

— —
HEVIBIONG: Hireiaes BiT=1 jobi on shesi 3 i slis conimoon o subsdiee 5 joeg,
A bars ot 31° spacieg,

JOINTS




Longitudinal Contraction

 Hold aggregate interlock between slabs & allows “hinge’
 Delineates traffic lanes

 Depthis T/3 (may or may not be sealed)

« Early sawing is NOT recommended (unless T/3 is
achieved)

. Width: 1/4” + 1/16” (non DOT)

. Width: 1/8” to 5/16” (DOT)

® Joint Bars Bar Length and Spacing

< 8" 'L-1' #4 36" Long at 30" Centers

'L-2' 36" Long at 30" Centers

'L-3' 36" Long at 15" Centers




Longitudinal Contraction

see Detail C A |

T

WO ey B S —
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PLAIN JOINT
(Abutting Pavement Slabs)

|

OIS S P
fa e atas P
$°a$=°?’..“o; e '
'BT' Ta
ABUTTING PAVEMENT JOINT - RIGID TIE

™ Jolnt Bars | Bar Length and Spacing
g BT 4 36" Long at 30" Centers
#a 30" Long at 30" Centers
28" ‘BT-2' #Ho 36" Long at 30" Centers

5 Bars,

12" Centers

Long at

“-#5 Bars at
'KS-1" 12" Centers
[Single Relnforced Pavement (Brldge Approach)]

[f Bar supports may be necessary for fixed form paving to

Z"I_'i_'- Sawlng or seallng of jolnt not requlred.

\.)? The followlng joints are Interchangeable, subject to the

ensure the bar remalns In a horlzontal position In the
plastlc concrele,

pourlng seguence;
'‘BT-1', 'L-1", and "KT-1'
'KT-2' and 'L-2'
'KT-3' and 'L-3'

2" Dla, Hole for BT-3—. A7)

b

:-HI BT-4 Jolnt .-,Onﬂ r:ﬁ., LX) —
2" Dla. Hole for BT-5 ﬂ . W
3 . o

9" min, 15" min. | |
BT
ABUTTING PAVEMENT JOINT - RIGID TIE (Drllled)

\_ Jolnt Bars Bar Length and Spacing
< 8" 'BT-5' 4 24" Long at 30" Centers
N BT-3 24" Long at 30" Centers

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

-—~.-|-= Detall D-1, D=2, or D=3

# 40 & 133Hs | Lovolos Funold |

—See

See Detall E—

Detall D=1, D=2, or T
S:")-"}p f)'\-'.'q
e O et dy
Y0 e ooy
P [¥d

R}
(@
1

KEYED JOINT FOR ADJACENT SLABS
(Where T |s 8" or more)

-

+ "'1II o '
_:% d S‘Lr)ﬂﬁﬁﬂ:-{?)‘l _. |d_1—
2 T T V| CONTRACTION JOINT
s &t “~#5 Bars at —
+ ‘2"361[3-'.'.31'5'. 192" Canters T Jolnt Bars Bar Length and Spacing
<g" = #4 36" Long at 30" Centers
'KS-2' Y L-2' 36" Long at 30" Centers
|Double Reinforced Pavement (Bridge Approach)) 28 L3 #5 36" Long at 15" Cenlers
See Detall E—, \ _1 1, _l.
R -
?; .c'""'*,.a u.;'ﬂ _
_f LEGEND

ABUTTING PAVEMENT JOINT - KEYWAY TIE

1;'_I:_\.' Jolnt Bars Bar Length and Spacing
= 8" ‘KT-1' e 30" Leng at 30" Centers
> g KT-2 45 30" Long at 30" Centers

KT-3 30" Long at 15" Centers

KT Jaaz

LONGITUDINAL CONTRACTION

Exjsting Pavemant
|:| Propased Pavemant

&l SUDAS l@wowapor| o=
FIGURE 7010101 J STANDARD ROAD PLAN E—V:1 Ul:l
FEvlslons; Llr:rﬂ:lr;li'l‘;_- |1—hﬂ';.|'ml:il:-llrm'?’.nllmrrxl:-l.md:u—, ;:r}—_-“
et e,

JOINTS




Contraction Joint Spacing

ML =T x Cq

ML = Maximum length between joints (in.)
T = Slab thickness (in.)

Roadways (Transverse): C. = Support constant

N . . : (24 for subgrades or unstabilized subbases)
6 7 2 X tthkneSS In feet (21 for ATB, CTB or existing concrete or

8 -9"=15 asphalt)

>10” = 20’ (“CD” max.)

< 6" (concrete overlays) = 1.5 thickness in feet
(Not same ML formula)

Roadways (Longitudinal)
6" -9” =6.5 min. to 12.5 max.
>9" = 14.5" max (SUDAS 10°-13" max)

‘C’ Joint

For T < 8” & Trucks (<120 /lane/day)

‘CD’ Joint (dowels)

For T > 8” and Heavy Trucks (>120 /lane/day)




Longitudinal Contraction Joints
(Not Sawing Deep Enough)

« Use of gutter joints not recommended for
thicknesses less than 9”

 Thinner pavements may not crack through at
gutter joint, causing longitudinal cracks at mid-

panel

« Saw depth must be T/3

31" B-B
. 3’|~—l2.5’—**—]2.5’—* 3"

|

|

Gutterline Jointing




Construction Joints

* At edge of pour (longitudinal)
* Atend of pour (transverse) ji ¢
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Isolation/Expansion Joints

Isolation joints around structures

. Allows horizontal pavement movement without damaging
adjacent structures

. Full-depth, full-width joints

. Isolates fixed structures from pavement

#4Bars @ 12" 0C

Back of Curb

Use of . Lo r
Isolation/Expansion s erg |
Joints to mitigate

eXpanSIOn (brldge BOXOUT IN PCC CURB AND GUTTER

approaches)




Isolation/Expansion Joints

atD o TarD .
a'ale’ oo On
- T

a o4 P90

- |_ 2 |
L

DOWEL PLACEMENT

(Applles to all jolnts unless ctherwlse detalled, )

—See Detall H

—

Width (S ||—-—| L-_

table below) 'CF' JOINT
TYPE | WIDTH
CF1| 2=
CF-2 2%"
CF3| a3
CF4 3%"

B
2" Tlrll' ur --I-|!|-l- ¥

—Top of Curb

Leslllent
Jolnt Flller

C#—HH— Mominal

E
JOINT IN CURB
(View at Back of Curb)

Jolnt Flller

Joint Sealant
(See Detall F)

SECTION B-B

~-Flexlble Foam ™

|l-l—/_' Momlnal

‘EE'
JOINT IN CURB
(Vlew at Back of Curb)

18

DETAIL F

= %" Jolnt Sealant h
.-"_"1- Y Matedal 3
| 7
-, Jolnt
_2.;"6 Fller

) See Bar Size Table,

4} Edge with 1/4 inch tool for length of joint indicated if

formed; edglng not required when cut with dlamond blade
saw.

5] See Dowel Assemblles for fabricatlon detalls and

placement limits, Coat the free end of dowe| bar fo
prevent bond with pavement, At Intake locatlons, dowel
bars may be cast-In-place.

6 Predrlll or preform heles In jolnt materlal for approprlate

dowel slze,

Compact tlre bufflngs by spadlng with a squarenose
shawvel,

DOWELED EXPANSION JOINTS

In —IIIr"
™y :C‘.--u
o .-\’a L= ™~
%o NPT e
&t s
——1" Nominal

®
1" EXPANSION JOINT

Thru Curb

Top of Slab—., Q. Curb
Reslllent
alrt Eller

Match 'E' Jm Jolnt Fllle
in Paveme

-~ —5Slab

S’
JOINT IN CURB
(Vlew at Back of Curb)

Sealant Material

1 plywood or

sed wood

TYPE|WIDTH| FILLER MATERIAL (16)
ED 1 Reslllent (Detall F)
EE 2" Flexlple Foam (Detall F)

EF | 3" | Flexible Foam (Detall G)

BAR SIZE TABLE

Oress ~ =g
spacer requlred 5\__ | < §" 315‘:‘[ =10"
N or 'EF" joint. Dowel 3u 11 410
DETAILG  —— Flexble :i,"d_r_I: Dlameter 4 4 2
Jolnt Fller {16
LEGEND

Detall F or Detall G ——,
(See Doweled Expanslon

Jalnts Table)

(See Doweled Expanslon Jolnts Table)

‘ED’, 'EE", 'EF* (&)
DOWELED EXPANSION JOINT

#405133Hs | Lovokol 3unoid |

ey |_E Jolnt Sealant Matedal

DETAILH

Exjsting Pavement
|:| Propased Pawemant

“——Tlre Bu

an

fings ™~

pe—

@ SUDAS Immr 5 | 104878

PV-101

STANDARD ROAD PLAN

FIGURE 7010.101
BHEET 5 ol 8

[N R umiml HT |=| In whnal 3 1o s ow contrecions io subedanie 307 long

AP

R.ﬂ-. o] rw--sw*-
L w Ly Iw'. =

TR IR ETH e

EXPANSION

JOINTS




General Layout Rules
Things to Do

- Match existing joints or cracks — location AND type!
- Place joints to meet in-pavement structures

- Remember maximum joint spacing

- Place isolation joints where needed

- Locations can be adjusted in the field!

é

|
/

Location

Type

nl)
A°



General Layout Rules

...'.i-'_-- - 14

- Slabs < 12.5 ft wide
(for roadways T<9")

- Angles > 70° (90° is best)

- Avoid creating interior
corners

- Keep slabs near-square
(L = no more than 1.5 W)

)

P

Tech Center




What happens if jointing isn’t
done correctly?

)

-

Tech Center



Seal (Filling) vs. No Seal

Tu 1

When
Specified

R R NE
1. o ol

$=;'PD-=;E‘-=;P;§’ g_L. i ©,
f

L@ 1

TIE BAR PLACEMENT
(Applies to all joints unless otherwise detailed,) DETAIL D-1

(Reqgulred when speclfled In the contract documents,)

P I N YN - TR
Joiint Sealant Material— | I_'_s T3g —aw Lt Joint Sealant Material l-_i:i to 3" Saw Cut
Non-IDOT o

or when N
Y. .-3=;' _Z:-;_-r_l" : @
specified e Ul IDOT

ool

Crack ar ) srack o
Jolnt Line — Jalnt Llne —

\ DETAIL D=2 DETAIL D-3
' . I (Requlred when the Department of Transportatlon {Requlred when the Department of Transportatlon

Is not the Contracting Authorlty, or when Is the Contracting Authorlty, or when
specified in the contract documents) specified in the contract documents)

Tech Center

Longitudinal Joint Detail



Sawing Window

cement water aggregate

v
Hydration (first 72 hours)

Stage 1 Stage 2 Stage 3 Stage 4 Stage 5
TENSILE STRESS DEVELOPMENT

| | I | I | I I L *
joint sawing window
final set

\

g

E

5 STRENGTH DEVELOPMENT
% I ’
k

initial set
. CURING
' —
/ placement ¥ DIFFERENTIAL THERMAL ~|

PLASTIC SHRINKAGE  j SHRINKAGE
§

15 min. 2-4 hours

Duration of
hydration

4-8 hours 12-24 hours

Initial Mix Dormancy Acceleration Deceleration Slow Hydration

(15 minutes) (24 hours) (4-8 hours) -24 hours) (Indefinitely)

. L o,

: Significant heat 70 — 75%hydrated

\ » Cool, plastic, Iegss workable. Becomes hard and after 28 days

o . nelE begins to harden L
High heat followed _

by rapid cooling _ ) Can continue
Transport Begin curing Conti . indefinitely, as long
and Place Cut joints ontinue curing as water can reach

un-hydrated particles



Sawing Window

Too Early: Sawing Too Late:
Raveling Window Cracking
A ¢ “ rl >
g Internal Stress Equals
¢ Concrete Strength
ﬁ a3 Minimum Strength to Avert
© = Excessive Saw Cut Raveling
ow
| emg—
o ®
OEt
9
=

Time

Source: ACPA Wikipave



Factors Affecting Sawing Window

. Weather

Sudden temperature drop or
rainshower

- Sudden temperature rise

- High winds & low humidity

- Cool temperatures & cloudy
Hot temperatures & sunny

. Subbase

High friction between the
subbase & concrete slab

- Bond between the subbase
& concrete slab

- Dry surface

- Porous aggregate subbase

P~ materials
il

Tech Center

 (Concrete Mixture:

High water demand
Rapid early strength
Retarded set
Cementitious content &
composition
Supplementary cementing
materials

Fine aggregate (fineness
and grading)

Coarse aggregate
(maximum size and/or
percentage)



Sawing Window

o .f" _‘,.,'.‘-"..-"'5! J’—
s ..-_3_‘_

Tech Center




_Late_ Saw Cut

R e Baiad LY

[
- —— . -

Tech Center




lowa DOT Construction Manual Appendix 9-6

Dowelled/Undowelled

Defect Orientation Location Description . Recommended Repair
Transverse Joints
Plastic Partial-depth and more : . AN\
Shrinkage Any Anywnere than 0.007 in. wide Either Do nathing T
Undowelled Sawlroute and seal crack
gnmkntm”ec’ Transverse Mid-Panel Full-Depth EBEEE
rac Dowelled Full-Depth Repair or LTR?
Saw & seal crack;
Undowelled Epoxy sawed joint if uncracked j'r
Uncontrolled Crosses or ends
Cr;:?k e Transverse at transverse Full-Depth Full-Depth Repair or
joint If crack jumps from sawcut to
Dowelled edge of slab within 3 feet of edge
of slab, stop sawcut, saw & seal
crack
Saw and seal crack
Uncontrolled Parallel to & Upsereer Seal joint 5
Crack Transwverse within 5 ft. of Full-Depth
Joint iR Full-Depth repair to replace crack gx
W and joint
Spalled sawcut -
or uncontrolled Transverse Anywhere Spalling; mere than Either Partial-Depth Repair 4
3.0 in.wide
crack b
Relatively
parallel to &
Uncontrolied sl within 1 ft. of T i saw”ﬂah&tﬁ:af ‘“;C’a‘* o
Crack ongiudina joint; May cross ulli-Dep ther Eros&m = di prtalf ked
or and at poxy sawed joint if uncracke
longitudinal joint
Relatively
Uncantrolled peralldl 1o & Full-Depth, hairli R d repl I
ncontrolle Longitudinal within wheel ull-Depth, haidine, or Either emove and replace panel or Boom s syl
Crack J spalled cross-stitch crack
path; 1-51t
from jecint
Relatively
parallel to &
Uncontrolled TR further than 5 ft. ' ; e —
Crack Longitudinal e Full-Depth Either Cross-stitch crack
longitudinal joint
or edge
Spalled sawcut
or uncontralled Longitudinal Anywhare Spalled Either Partial-Depth Repair
crack
Uncontrolled Diagonal Anywhere Full-Depth Either Full-Depth Repair My
Crack Y
a Two or more full depth
gr:gkntmlied Maurl‘ginle per Anywhere cracks dividing panel Either Remove and replace panel _>J
P into 3 or more pieces

Full-Depth repair per 5

pecification 2529
Partial-Depth repair per Specification 2530
Cross-stitch repair per Construction Manual 9.27

Repairs should be made without use of Calcium Chloride unless early

opening to traffic is necessary.

a LTR=

load-transfer restoration (if faulted less than 1/27);
bars per wheel path grouted into slots sawed across the crack. Slots
must be parallel to each other and the longitudinal joint.
non-shrink, cement-based grout.

3 dowel

Backfill with

Diamond grind if faulting is severe.

Appendix 9-6
Iowa DOT Construction Manual




Sawing Practices

Early Entry Saws

* Transverse and Longitudinal

« 10” diameter blade (typical), 350 Ibs, 11 hp, $15.9k

« Upward blade rotation

» Skid plate is critical -

« Stop short on pavement edge & curb i \\ 1&\

\

Other

* L sheets are critical

« Sawing window

» ‘Leap frog’ operation
(return with T/4)

\iﬂ

Image Source — Husqvarna



Intersections

1 40 | 13348 | v06°0L0L 3HNOH |

_—— Normal Spacing

May use L Joint

@_\ 26" or 31"
'| f_q-——(D Normal Spacing
| i ; | |— "L" Joint
C'le i
} <] L KT or ‘L' Joint
2 Ll . 'C'z 1L
— c [ Jaint
/A A C ; o
/1/] N
KT or L' Jaolnt— | [ KT Joint
KT Joint
DWW
End of
Day's Work | W
Boxout with "KT'
1/2 Normal 'C' Spacing /*’ L' or 'KT' Joint
| /_ o~ 'C" Joint
Future it § /Pl Commerclal
Drlveway — | Drveway
T—E* Joint
®\ HT
T "
KT or L' Joint 1 ¢ |
" 2" Min,
‘; ;-LI
I
[ =—ra L 'C' Jolnt
. 9 2' Min,
KT Jalnt
'c' Jaint <]
KT Joint KT ar 'L Jolnt
N o
'L Joint / eaeol
H\'\ I\\ Day's Work
;I":J \ o
-] -
C
R ‘l! - ]

1/2 Normal 'C' Spacing

PLAN VIEW

]
/
]

Refer to Flgure 7010.801 for maximum

transverse joint spacing.

Where new and exlsting pavements meet,
and no existing dowels, tie bars, or
keyed joints are present, provide a

‘BT, 'RT, or 'RD’ joint.

@ Shorten jointing pattern on either side
of openings to allow jolnts to Intersect
round castings and fall at the edges of

intake boxouts.

@ Where pavement abuts an unimproved
street, terminate with a type 'HT'

Jelnt.

@ When radius exceed 20 feet, add one
additional "C' Joint at radlus

Intersectlons.

ACPA Wikipave “Joint Layout”
10 Step process

SUDAS

7010.904

SHEET 1ol |

SUDAS Standard Specifications

TYPICAL JOINTING LAYOUT




Roundabouts

 Three common types
- Isolated circle
- Pinwheel _ , .

- Pave-through

* Follow 6-step method
for joint layout

)
g




Isolated Circle

LEGEND
—— —  DOWELED JOINT TRUCK APRON — i
——— TIED JOINT 553 CENTRAL ISLAND ’ I
=== EYPANSION JOINT = e UTILITY STRUCTURES \ CONCRETE CURB
— —  POTENTIAL DOWELED I \ AND GUTTER (TYP.)
EXPANSION JOINT \ TIED TO PAVEMENT

5 BACK OF CURB (TYP.)

FLANGE OF CURB (TYP.)

oA,
- - / / J —
o] [ o
— 1 I . —
o r""’"-... L o
[ | ! > | [ # | |
4! | I —— o] |
| | I A T R —
| —— * S S N —

/ ”

CONCRETE CURB AND GUTTER
TIED TO CIRCULATORY ROADWAY
NOT TIED TO TRUCK APRON

TRUCK APRON NOT
TIED TO BACK OF

outsie curs  (1)(2)
o

EXPANSION JOINT

"::; L B S CONCRETE CURB AND GUTTER
TIED TO TRUCK APRON




LEGEND ‘
—— —  DOWELED JOINT TRUCK APRON ‘
——— TIED JOINT 553 CENTRAL ISLAND I CONCRETE CURB
=== EXPANSION JOINT = @ UTILITY STRUCTURES | AND GUTTER (TYP.)
— — POTENTIAL DOWELED \ TIED TO PAVEMENT
EXPANSION JOINT

BACK OF CURB (TYP.)

FLANGE OF CURB (TYP,)

—

e

N

o

TRUCK APRON NOT ; #‘ﬁ"’

TIED TO BACK OF ";

OUTSIDE CURB @@ 4

A AN/4 CONCRETE CURB AND GUTTER
~ (7 TIED TO CIRCULATORY ROADWAY
d \ “ / NOT TIED TO TRUCK APRON
' ‘ l - |' CONCRETE CURB AND GUTTER
‘ \ TIED TO TRUCK APRON




Pavethrough

*Allows paver to move through

‘Remaining paving is hand pours




Jointing a Roundabout

Step 1: Draw pavement edges and back-of-curb lines. Draw locations
of all manholes, drainage inlets, and valve covers so that joints can
intersect

g

Tech Center




Jointing a Roundabout

Step 2: Draw all lane lines on the legs and in the
circular portion, accounting for roundabout type.

Isolated circle Pave-through

Isolation joints
[l

Isolation joints

)

D
‘ J Make sure no distance is greater than the recommended lane width (yp-t5ft=16ft)
SUDAS 12.5" — 13’ max

Source — ACPA Wikipave “Joint Layout”



Jointing a Roundabout

Step 3: Add “transverse” joints in the circle,
being mindful of the maximum joint spacing.

Isolated circle Pave-through

Joints are not perpendicular to each other but to edge of pavement

Source — ACPA Wikipave “Joint Layout”



Jointing a Roundabout

Step 4: On the legs, add transverse joints where
width changes occur.

Isolated circle Pave-through

i

\
‘ u Perpendicular to the edge of pavement at bullnose of median, begin/ends
curves, tapers, tangents

Source — ACPA Wikipave “Joint Layout”



Jointing a Roundabout

Step 5: Add transverse joints between those
added in Step 4, minding the maximum joint
spacing.

Isolated circle Pave-through
| |

)

P
‘ J Space joints evenly & perpendicular to pavement edge and extend thru back of curb

Source — ACPA Wikipave “Joint Layout”



Jointing a Roundabout

Step 6: Make adjustments for in-pavement
objects, fixtures, and to eliminate odd
shaped slabs.

Isolated circle Pave-through
d
e
LEmy T O™
)
"P R o
Allow for field adjustments with review by Engineer

Source — ACPA Wikipave “Joint Layout”




Cul-De-Sacs

SUDAS Design
Manual Ch. 5G-3
& Specifications
Fig 7010.905

€ 40 Z 133HS| s06°0104 FuNDI4 |

See Detail A
‘_—‘—_
=
See Detail B -
s
) = RO’
KT |= 5 7 ¥
(ol Y| o oolo - / 854
( 9.5 13'18)'/13 13 9595 ¢ o OL-EJ% +9_0.*
T
\ | 85 T KT / Fes
R 'RD t
i =
e 50'R
(S
L=
See Detail A
1
O DLy Y b B DY /8.5‘*
See Detail B ; 7
5D . 100 11 117 1] 15 % 49.0.*
[ : .
. KT ol/ Vas
@ | 'RD* !
{ 1M 1) 12 127 127 1
Y
12' o -
\ o) - v
= 50'R
/ ~ IR
See Detail C
= |
I A

THIRD POINT JOINTING

—
REVISION

New | 10-18-10

SUDAS | 7010.905

SHEET 20f3

SUDAS Standard Specifications

PCC CUL-DE-SAC JOINT LOCATIONS




Cul-De-Sacs

SUDAS Design
Manual Ch. 5G-3
& Specifications
Fig 7010.905

€ 40 | 133H8[ 5060102 3HNDIA |

See Detail A
™|
=
See Detail A - D
4 =S ,RD_\
=
- KT LK /1
[ b © Yy Oy o 6.5
[ T o o o Y /T 65
l95|e5] 137 13/ |13 [0.5]95 13 [13.4'| 15 154 | /7 I 65 §
\ « KT ' — i // 1 s.+5'
~ (] [ .
bfi) Lo ILI RD \—'L'
= 0 See Detail C
o 13 50'R
S
/_.’Lf
. /
See Detail B K f /6.5' i
clod © o o o o o o st 8y §
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. L Tkt ¢/ } 65
See Detall C KT 107 12 (42411 15 T 65
: - ;
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QUARTER POINT JOINTING

:E >70°

DETAIL A

< };2' min.
<70°

DETAIL B

2" min.
<70% /

DETAIL C

REVISION

New 10-16-10

7010.905

SHEET 10f 3

SUDAS Standard Specifications

PCC CUL-DE-SAC JOINT LOCATIONS




Runway Joint Layout

* No tiebars on interior panels
— Similar to parking lot tension ring design

» General Aviation (GA) runways
- Last 3 transverse joints receive tiebars
- Last longitudinal joint receives tiebars
o Except
When it is a construction joint AND the pavement is
greater than 6” in thickness (then use dowels)

« Commercial Aviation runways
- Last 3 transverse contraction joints are doweled
- All longitudinal construction joints are doweled
- Longitudinal contraction joints

o > 9” thick
\ﬁ‘ — Undoweled for interior joints
i u — Dowelled for all of the last three joints

o <9” thick (All are tied)



Airport Standard Details

ISOLATION JOINTS

NON-EXTRUDING PREMOLDED JOINT SEALANT
COMPRESSIBLE MATERIAL \ !' ‘

THAN 10 FT [3 M]

TO THE NEAREST
JOINT BUT NOT LESS
3/4 IN [19 MM] (TYPICAL)

1.25T
TO NEAREST 1IN [25 MM]
(MINIMUM T + 2 IN [50 MM])

TYPE A THICKENED EDGE

CONTRACTION JOINTS

JOINT SEALANT

CONSTRUCTION JOINTS

PAINT AND OIL ONE END OF DOWEL /7 JOINT SEALANT *

| —| — -]

/— JOINT SEALANT *

TIE BAR 30 IN [76 CM] LONG
ON 30 IN [76 CM] CENTERS

TYPE B HINGED

/7 JOINT SEALANT

TYPE D DUMMY

PAINT AND OIL ONE END OF DOWEL

TYPE C DOWELED

TYPE E DOWELED

Source — ACPA Wikipave “Airfield Joints”




General Aviation Runway

A B B B D D D D D D D B B B
LRI e e e e e B A S A

I N I |~ < . C I
G Illl--llll -IIII-- E -IIII -IIII--IIII
llll::T]Il_:llll:: DRF :_IIIT_:IIII::IIII

6 EQUAL SPACES @ + L I u n I
10T, 1 o = B HHHHHHHHT HHHHHHHHH

60FT (183 m ) I B 1T ] B T
G HHHHHHH SR HHHHHHHHH

I I I |~ . C I
B HHHFHH P HHHHAHHHH R

LEGEND:

General Aviation

« Tie bars may be used instead of
dowels

» Last three joints are tied

- Joint spacing = 12.5" to 15’ (T=6"-9")

A: THICKENED EDGE

B: HINGED CONTRACTION

D: DUMMY CONTRACTION

E: DOWELED CONSTRUCTION

F:BUTT CONSTRUCTION

G: TIED BUTT CONSTRUCTION

FIGURE 5-6. JOINTING LAYOUT PATTERNS FOR LIGHT-LOAD RIGID PAVEMENT - 60 FEET WIDE

FAA - Advisory Circular Airport Pavement Design & Evaluation 9/30/09




Commercial Aviation Runway

CONNECTOR

o e
"-..\‘
Alternate location Fillet details are
\ for Isolation Joint shown in Figure 7.

is shown below.

Dowel bar details vary (see Table 2)

RUNWAY
o -

AVMIXVYL

12 in.{305 mm) minimum

Transverse Joint (Type C or E)

6in.(150 mm) minimum

Isolation Joint (Type A - Thickened Edge)

Longitudinal Joint (Type C or E) . ]
Doweled Contraction Joint (Type C)

Undoweled Contraction Joint (Type D)

¢ DOWG' ba rS a re U Sed = Doweled Construction Joint* (Type E)
u o|_ ast th ree J ') in ts are d owe | ed * Intermediate longitudinal joints alternatively may be

i

Tied (Type B), Doweled (Type C) or Undoweled (Type D)
Contraction Joints; see section titled “Load Transfer at

Longitudinal Joints.”

9



Airfield Panel Sizes

Table 6. FAA Recommended Maximum Joint Spacings (FAA 2009a)

Concrete Pavement on Unstabilized (Granular) Subbase
Slab Thickness Maxlmum Long itud mal Joint Spaclng Maxlmum Transverse Joint Spacing

5- 6 in. (125 - 150 mm) | . 125ft(38m) 125 ft(38m)
| 6.5 - 9 in. (165 - 230 mm) 15 ft (4.6 m) o _| ~ 15ft(46m)
| ~ >9in.(30mm) 20ft(6im | 20fteIm)

Slab Thickness i itudi i i Maximum Transverse Joint Spacing

| 8-10in.(203-254mm) | 125ft(3.8m) 1 12.5 ft (3.8 m) |
| 105 - 13 in. (267 - 330 mm) B 15ft(46m) '|| - 15ft (46m) |
. 135-16in.(343-406mm) | 1875ft57m | 175ft(53m) |
| >16in.@06mm) 20ft (6.1 m) = T ke i

When subgrades may be stiff, smaller panels are recommended
 am \

Tech Center

Table 6 from ACPA 1S202P



Parking Lots

* Primary reference for guidance

- Design & Construction
- SUDAS Design Manual Ch. 8

* Concrete parking lots
- ACI 330R-08 — Parking Lots (cars & trucks)

o1 ADTT through 700 ADTT pavementdesigner.org

- ACPA 1S416.01P - Trucking Facilities
o 70 trucks/day through 1,200 trucks/day &

ACI| 330.2R17 — Industrial Facilities




Parking Lots - Tension Ring

! & o k Integral curb
% ~ ~— Avoid acute angles
l oy -
! 3 — DEFORMED STEEL TIE BAR
: INT
[ /4 MINIMUM : | [ 44 MINIMUM
T o e O L Din § | | REETORTAL e
_T_w. b ¥ _T_ —— i bl
: i/ _ i - '
' —3 Isolation joints %:E : ; u
PLAIN PAVEMENT = E EE E_’ PLAIN PAVEMENT
CONTRACTION JOINT, UNDOWELED T ] @ CONTRACTION JOINT, UNDOWELED
(ALL PAVEMENTS - SHORT JOINT SPACING) 1 T —- : | .g (ALL PAVEMENTS - SHORT JOINT SPACING)
i NEEERN
: Buildin : 5 : :
With v} 9 13T g With tiebars
. . = 3 | o
| Kl : 8 . e e g
ithout tiebars g — oiaion o B - First joint in from edge
5 3 : B
o o I
1 g. T | )
I = ] i
- : |
1 Drin 3 l
0 R S A A M A FRHHHH DEFORMED STEEL TIE BAR
" Iy I Y
_R\—R.o.w. Isolation joint—1 F
3 Tle bars (first joint In from
S edge, around perimeter,
Thickened edge 1
A TIED BUTT JOINT

\‘h Rnadway MAY BE USED FOR A LONGITUDINAL JOINT NEAR PAVEMENT
-\\ EDGE OR FOR A TRANSVERSE JOINT THAT DOES NOT ALIGN
WITH THE REGULARLY SPACED JOINTS IN ADJACENT LANES.

BUTT JOINT

Figure C.1 ACI 330




Parking Lot Jointing Plan

" Dowel Bars for Truck Traffic

/" Tie Bars 15t Interior Joint

- Isolation Joint (Building)

BUILDING

/

™ Isolation Joint (Light Poles)

N




Parking Lot Panel Size

« Table 3.5in ACI 330
* Note that spacing never exceeds 15 feet

4,45 10
5,5.5 12.5
6 or greater 15

Tech Center
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Shared Use Path Panel Size
lowa DOT Spec Section 2511

SUDAS Spec Section 7030

Transverse joints spacing = pavement width
- 10" width demands 10’ transverse spacing

Longitudinal joints at centerline when trail W|dth

exceeds 12’ (tie-bar)

NNNNNNNNNNNNNNNN

NOTE :
LLLLLLLLLLLLLLLLLLLLLLLL
EEEEEEEEEEEEEEEEEEEEEEEEE




Shared Use Path Thickness

« SUDAS
- Design Chapter 12B-2
- Minimum of 4”

»Recommend min. 5°
»Allows less than 4" (with
pavement determination)

 lowa DOT

- Typical cross-section #7402
- 4" thickness

» 5" for widths greater than 10’



Shared Use Path - Joint
Construction

« SUDAS
- Sawcut (1/8” width, T/3 depth)
- OR Tooled (prefer sawed)
- No Seal

 lowa DOT
- Sawcut only (1/8” width, 1” depth) §&
- No Seal o




Questions

www.cptechcenter.org

Tech Center
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