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Expansion Joints

« Permit expansion, contraction, and/or
rotational movement

e Located above piers, abutments, pin &
hangers, or placed on a sleeper slab
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Expansion Joints
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e Restricted movement leads to stresses
that may cause irreversible damage
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Expansion Joints
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 Damaged joints will leak resulting In
deterioration of superstructure and
substructure elements below.
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Expansion Joints

« Joints typically placed transverse but
may also be longitudinal

 Required on deck widths greater than
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Expansion Joints
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* Multiple styles with proprietary

alterations
WATSON BOWMAN D. 5. BROWN
/ . ﬂ’\ " \‘r- 11..
5 W9,
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Field Formed Joint
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« Hot-poured rubber with copper
waterstop

Seal deterioration leads to “bathtub”
and accelerated deck deterioration

« Utilized often during 1960’s
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Field Formed Joint
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Sliding Plate Joint
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* Hot-poured rubber placed between
nlates prevents moisture intrusion

* Requires annual malntenance
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Sliding Plate Joint
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Block Out Joint
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e Seal held in place by manufactured
panels anchored to deck

e Difficult to seal vertical face of formed
nlock out

e Susceptible to snow plow damage

BLOCK QUT TO PROVICE
/ FOR DECK MOVEMENT
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Jason DeRuyver, P.E. TR Y -
(517) 242-2988 T g N o] ¢ ¢
=4 £ 8 o B, G~ Loox s
§x ¢ o

, WIRED TO HOO BOLT

1 %. — STAIMLESS STEEL O
o "'Q s p HOT DIFPED GALVANIZED
. . § . WITH MATCHING ACCESSORIES
5 = % . [~ EPOXY COATED *4 BARS
d
N
N

FORM EACH SIDE
OF JOIMT SEFARATELY

DETAIL FOR ANCHORAGE
CAST IN PLACE

MANUFACTURER 15 TO FURNMISH BOLTS,
NUTS, WASHERS, *4 BRRS, AND TIES.




Block Out Joint
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Partial Depth Joint (EJ4)

e Strip seal with horizontal anchors
e Fast joint replacement

e Relies on chemical bond of elastomeric
concrete to deck slab

Jason DeRuyver, P.E.
(517) 242-2988

SECTION THROUGH EXPANSION JOINT




Partial Depth Joint (EJ4)
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Compression Joints
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e Seal must always remain in
compression

« Multiple temperature cycles leads to
reduced effectiveness
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Compression Joints
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Bridge Design Manual
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e Joint Replacement
— Leaking joints must be replaced or
repaired

— Joints in good condition must be
replaced to match new deck grades
i) 2a2.2008 for overlay projects



Bridge Design Manual
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« Joint Device Replacement

— Remove concrete full depth at least
1’-6" on either side of the joint

— The expansion joint device shall be
replaced with an approved product
Jason DeRuyver, P.E.

s — Anticipated openings greater than
4” require a modular joint (special
provision)



EJ3 Detall
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 Multiple plan and section views for end
treatments

— Barrier
— Sidewalk
— Brush Block
— Parapet
* Typical cross sections detailed.

Jason DeRuyver, P.E.
(517) 242-2988
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EJ3 Detall

* Angle of crossing = 70°
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EJ3 Detall
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* Angle of crossing < 70°
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Deck Resurfacing or Joint
Replacement Detalils
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* Project specific
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Joint Removal

e 1” saw cut required a
minimum of 1’-6” on
either side of joint if the
deck will receive an

— Epoxy overlay
— Healer sealer

— No surface
modification

* NO saw cutting
required for rigid
overlay

Jason DeRuyver, P.E.
(517) 242-2988




Saw Cut Deck
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DECK SECTION

REMOVE EX[STIRG  JEFINT. COMCRETE
REMOVAL 15 IM oHs BRAREID [TEM
"Deck Joint, Fem”. EXISTING
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AMD PAID FOR A5 "Reinforcement, Steel, APFROX.
Epoxy Coated”.
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Jason DeRuyver, P.E.
(517) 242-2988
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Concrete Removal

Michigan Department of Transpor!

A
tation

e Section 712.03 Removing
Superstructure Concrete at Expansion
and Construction Joints on Concrete
Beam Bridges

— Do not use machine-mounted
hydraulic or pneumatic equipment
Jason DeRuyver, P.E.

e — Contractor may use manual
pneumatic hammers with 60 pound
maximum rating



Concrete Removal

|
Michigan Department of Transpor!

A
tation

e Section 712.03 Removing
Superstructure Concrete at Expansion
and Construction Joints on Steel Beam
Bridges
— May use machine-mounted

hydraulic or pneumatic equipment

517 2429088 with 300 foot-pounds maximum

rating

— Do not allow machine mounted
equipment within 12" of beam ends
or within 6” of transverse saw Cuts




Concrete Removal

_’-"

Michigan Department of Transportation

Jason DeRuyver, P.E.
(517) 242-2988

e Use pneumatic 60 pound hammers
near beams ends and transverse saw
cuts
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Jason DeRuyver, P.E.

(517) 242-2988

Concrete Removal

Impact Energy Class
Weight in Lbs. (kg)
Standard Version
55 Version
FSP Version**
Qt Version**

Length in Inches (mm)
Standard Version
SS Version
FSP Version™*
Qt Version**

Adjustable BPM

Acceptable GPM Range
(LPM)

Acceptable PSI Range
(Bar)

85 dB(A) Qt version @:

Working Steel Diameter in Inches (mm)
Working Steel:

new length measured from fronthead (in)

KF 1

150 ft. lbs.

154 (70)
nfa
n/a
n/a

35.5 (900)
n/a
n/a
nfa

900 ~ 1,250

3-5
(12 - 20)

1,450 - 2,030
(100 ~ 140)

nfa
1.42 (36)

10.25

replaceable length measured from fronthead (in)  7.25

Recommended Carrier in U.S. Tons

11-16

KF 2

250 ft. Ibs.

203 (92)
nfa
n/a
n/a

40 (1015)
nia
n/a
n/a
900 ~ 1,200

4-8
(16 - 30)

1,450 ~ 2,030

(100 - 140)
n/a
1.77 (45)
115
8.5
16-275

KF 3

350 ft. Ibs.

300 (136)
552 (250)
470 (213)**
480 (218)**

44 (1,115)
56 (1,422)
58 (1,473)™
57 (1,448)™

700 -~ 900

65-105
(25 - 40)

1,450 - 2,030
(100 ~ 140)

8 - meters
2.00 (52)

12.75
9.00

2.75~385

Verify the impact energy if a machine-
mounted hammer is used



Exposed Reinforcement

» Blast clean to remove scale or
accumulated rust from exposed
longitudinal reinforcement

Jason DeRuyver, P.E.
(517) 242-2988




Exposed Reinforcement

Y ~ A.‘
Michigan Department of Transportation

 Replace exposed transverse bars

e Supplement broken or missing
reinforcement and bars that have lost
Y4 or more of original diameter

Jason DeRuyver, P.E.
(517) 242-2988




Exposed Reinforcement

Michigan Department of Transportation

Jason DeRuyver, P.E.
(517) 242-2988




Exposed Reinforcement

Michigan Department of Transportation

e Lap bar length must be at least 35 bar
diameters

« Tie bar laps in at least two locations

* Tie bar intersections at every third
Intersection

Jason DeRuyver, P.E.
(517) 242-2988
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Jason DeRuyver, P.E.

(517) 242-2988

Forming

« Block forms from the beam flanges
e Form slabs as shown on the plans
— Level with end diaphragms
— Flush with bottom of deck surface

« Remove forms upon completion of the
work
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Jason DeRuyver, P.E.

(517) 242-2988

Expansion Joint Device

o Shall be of a type that includes a

continuous neoprene seal across the
deck

e Approved devices

Watson-Bowman Wabo Strip Seal Type M
Watson-Bowman Wabo Strip Seal Type A
D.S. Brown Steelflex SSA2
D.S. Brown Steelflex SSCM
Structural Rubber Products Onflex 40 SS

 The model of the joint type selected
shall be suitable to accommodate the
total movement noted on the plans



S Fabrication

 The expansion joint shall be shop
fabricated to conform to the contour of
the bridge

* The steel anchorage for strip seal
glands shall be hot dip galvanized in
accordance with 707.03C.17

Jason DeRuyver, P.E. ]
(517) 242-2988




Fabrication

Michigan Department of Transpor!

A
tation

 The expansion joint shall be shop
fabricated to conform to the contour of
the bridge?

PAY LIMITS FOR
EXPANSION JOINT DEVICE

(517) 242-2988

Jason DeRuyver, P.E. ' /\\
Q& R\

XPANSION JOINT DEVICE—"



Setting Device

* The top of the expansion joint shall be
set 3/8” to 1/4” below the concrete slab.




' ose Setting Device

®@VIDOT e it wi
pRtede==m .« |f device Is not properly recessed it will

be damaged by snowplows

Jason DeRuyver, P.E.
(517) 242-2988

« Damaged joint ¢ Properly Recessed



I Secure Device

ks N
Michigan Department of Transportation

 Secure device anchors to deck
reinforcement to maintain proper grade

 Remove shipping devices between
rails (bolts).

Jason DeRuyver, P.E.
(517) 242-2988




Field Welding Device Ends

 Review section 707.03.D.8.b
« Blast clean or grind contact surfaces

Michigan Department of Transportation

Jason DeRuyver, P.E.
(517) 242-2988




Field Welding Device Ends

e Bring parts into close contact

— |If separation between parts exceed
1/16” increase the legs of the fillet
weld by the distance

— Do not weld If separation exceeds
3/16”

= |
U
LT
Michigan Department of Transpor!

"\
tation

Jason DeRuyver, P.E.
(517) 242-2988



Anodes

& ’ Al\
Michigan Department of Transportation

 |nstall approved galvanic anodes to
uncoated reinforcement along the
perimeter of the repair

e Space anodes as shown on the plans
but do not exceed 24"

] T

. 4 *!’_ - o ‘. LY |

Y ML e e
- ) b A :"..'-_ |

" O N
CECERRPIG
L P Dy

Jason DeRuyver, P.E.

-
(517) 242-2988 SRR R T



Y ~ A.‘
Michigan Department of Transportation

Jason DeRuyver, P.E.
(517) 242-2988

Maintain Opening

* Place extruded polystyrene foam or
other material to maintain 2” opening

« Keeps concrete from entering joint.

- 1 [
. Rk el
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B g 3 e . = s 75
e - — y

e ! ]
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Upturns

* Prior to pouring concrete inspect
expansion joint device terminations

— Ensure opening is maintained
throughout entire joint length
and railing

— Verify expansion/contraction may
e occur freely

==
U
LT
Michigan Department of Transpor!

"\
tation




Jiims Upturns

Vi eIl - \erify each rail is separate of one
another

Jason DeRuyver, P.E.
(517) 242-2988




Sidewalk Plates

=~
A
Michigan Department of Transportation

 All steel for expansion joint and cover
plate shall be AASHTO M270, Grade
36, and galvanized with a static
coefficient of friction of 0.6 or greater

« Use ASTM F 593 (Type 304) stainless
steel 34" diameter flathead countersunk
Jason DeRuyver, P.E. .
(517) 242-2988 screws with 3" diameter inserts

lllll
HﬁXL z_  SIDEWALK

LHiR?

Li}
4 A4 RATY Jf
Jf n r \ﬁ

ACE STEEL F
EEEEEEEEEEE BELOW TOP OF CDNCR

SECTION THROUGH EXPANSION JOINT
AND COVER PLATE




Sidewalk Plates

@®VIDOT .
eRcodezzM « [orm concrete recess area in sidewalk
e Cast curbs and sidewalks with 3/8”
sliding plates in place to insure

alignment
* Apply bond breaker to sliding plates

prior to installing

Jason DeRuyver, P.E.
(517) 242-2988




|| [ Concrete

y - N
L/
Michigan Department of Transportation

 Moisten surface
without leaving
free water

 Place Grade D
concrete or
substitute

Jason DeRuyver, P.E.
(517) 242-2988 ove rl ay
concrete
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Concrete

e Vibrate to consolidate concrete around
anchors

* Apply a layer of wet burlap and cover
with 4-mil thick layer of polyethylene

Jason DeRuyver, P.E.
(517) 242-2988




Installing Sidewalk Plates

Michigan Department of Transpor!

A
tation

« Grind concrete to provide a smooth
surface for the plate to slide on

* Apply one coat of epoxy resin adhesive
to allow the bent sliding plate to move
without friction

 |Install plates so that the screws and

i) 2422088 Inserts are set on the high side of

longitudinal sidewalk grade



Gland Installation

Michigan Department of Transpor!

A
tation

e Clean gland and rail cavity with toluene
to remove oils

* Apply an approved lubricant-adhesive
liberally to the gland before inserting
Into rall

Jason DeRuyver, P.E.

MM A2R - 400 4.0 2.0 0.5-45

(517) 242-2988 (102) (51) (13) (114)
AZR SSCMm2
A2R - XTRA 7.0 2.0 05-75 SSA2
(178) (51) (13) (191) SSE2M

A2R-0 4.0 0.5 1.0-5.0

(102) (13) (25) (127)

AZR-O

M L2 - 400 4.0 2.0 0-40

(102) 1) (0 (102)

L2
L2-500 5.0 2.0 0-5.0 SSPA
(127) (51) (0) (127) SSCM
L2-0 4.0 0.5 1.0-50
(102) (13) (25) (127)
L2-0




Gland Installation

GMDOT

 Install the gland in one continuous
niece

 If the gland is not continuous and
requires splicing use cold vulcanization
or other approved means

Jason DeRuyver, P.E.
(517) 242-2988




Gland Installation
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Jason DeRuyver, P.E.
(517) 242-2988

Pfac:e stnp seaf in the joint so the bottnm |

of Eacﬁ"mg is in cnntact withthe |

_lower recess'of each rail. 3
el o T A

_.""' |
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Jason DeRuyver, P.E.
(517) 242-2988

Gland Replacement

A joint may not require replacement if
adjacent concrete Is sound, rail is

Intact, and deck grades remain
unchanged

_‘ Lrl r

;

|
\




Gland Replacement

Michigan Department of Transportation

e Atorn or broken gland may be the
cause of leakage

Jason DeRuyver, P.E.
(517) 242-2988




Gland Replacement SP

®MDOT

Michigan Department of Transportation

12DS706(L760)
MICHIGAN
DEPARTMENT OF TRANSPORTATION
SPECIAL PROVISION
FOR
EXPANSION JOINT GLAND REPLACEMENT
BRG:AM 10f1 APPR:CER:TES:10-26-16

a. Description. This work consists of replacing strip seal glands as shown on the plans in
accordance with the repair procedure described herein. Perform this work in accordance with
sections 706 and 712 of the Standard Specifications for Construction.

b. Materials. For the strip seals provide a continuous neoprene gland to replace the existing
gland. Determine the correct seal manufacturer from field inspection. Shop fabricate the gland
to conform to the contour of the bridge deck, all upturns and the field measured dimensions of the
joints as shown on the plans. Use lubricant/adhesive to install and seal the joint as recommended
by the manufacturer.

Jason DeRuyver, P.E.
c. Equipment. Provide equipment in accordance with subsection 712.03.A of the Standard
(517) 242'2988 Specifications for Construction.

d. Construction. Remove the existing gland. Clean exposed structural steel expansion
joint device in accordance with the Society for Protective Coatings (SSPC)-SP2, Hand Tool
Cleaning. Protect the work and environment in accordance with section 715 the Standard
Specifications for Construction. Install the gland in accordance with the manufacturer's
recommendations.

e. Measurement and Payment. The completed work, as described, will be measured and
paid for at the contract unit price using the following pay item:

Pay Item Pay Unit

Strip Seal Gland Replacement .....Foot

Strip Seal Gland Replacement will be measured to the limits shown on the plans. The unit price
for Strip Seal Gland Replacement includes the cost of removing the existing gland, any
associated appurtenances, cleaning the expansion joint device, protecting the work and
environment during cleaning, providing and installing the replacement glands, lubricants and any
associated appurtenances.



Gland Repair

Michigan Department of Transportation

Jason DeRuyver, P.E.
(517) 242-2988

BELZONA 2311

IN-5ITU CONVEYOR BELT REPAIR




Modular Expansion Joint Systems

sl | 05
e U )
Michigan Department of Transpor!
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tation

 Installed where expansion/contraction
exceeds 4"

« 8 page special provision detalls design,
testing, material, and construction

requirements
ﬁ- ’ qgﬁ

Wheel Load
Steelflex® Centerbeam

Connection

Jason DeRuyver, P.E.
(517) 242-2988

Wheel Load Transfer



Modular Expansion Joint Systems

Michigan Department of Transpor!

A
tation

» Acceptable suppliers limited to D.S.
Brown Co. and Watson Bowman ACME

 Manufacturer’s representative to be on
site during installation

e Temperature adjustment required
msonperuper pe. *  WVatertight integrity test must be

(517) 242-2988 p er fO rme d

i



Modular Expansion Joint Systems

G
¢MDOT o '
pRsmness  « Monolithic unless part-width or

restricted by 72’ length

« MDOT requires 3" limit per seal

mpm ugm
Joint Device Model Tokal -
—— " - t Blockout | Blockout
m 30 14 15 335 Loy | 87 22

D-160 2
(160) (355) @) (&5) {145} [20B) {2310]
9.45 14 18 432 65 1224 122
D-2410 3
(240) (358) (45T} {125} {245} {311) (310}
Jason DeRuyver, P.E. D321 12.60 14 23 £.50 13.78 1632 122
4
(517) 242-2988 (320 (355) (558 [185) (350 415 {310}
D400 1575 14 5 8.07 1791 2039 122
5
(400) (358) (635 {205} {455} {519) (310}
D460 18.50 14 28 985 2185 2447 122
&
(4ED) (355) 711} {245) {555) {E22) {310]
D-560 2205 14 ET] 1nz= 2598 26.54 122
7
(560) (358) (TET) (285) (560) (725) (310}
D641 2520 1525 34 12.80 3012 3262 133
&
(540 (38T B8] {325) [Tas5) {B25) {338)
D720 28.35 15.5 i 14.37 34.06 3669 138
g9
(720) (394) {240} (345 (B&5) (832} [345)




End Jts (E3) R-39-J

®MDOT

Michigan Department of Transportation

SYMBOL (E3)

FINAL WIDTH NOTE:
1% (+ ng")
THE FINAL WIDTH DF THE GROOVE SHALL BE 1% + "
PLUS ANY INCREASE OR MINUS ANY DECREASE IN THE WIDTH
il l¢{" RELIEF CUT OF THE RELIEF CUT. THE FINAL SAW CUT SHALL BE TO
THE TOP OF THE FIBER FILLER WITH A MINIMUM DEPTH AS
SHOWN AND SHALL BE CENTERED OVER THE FIBER FILLER
45* BEVELED EDGE (TYP.) WITH A HORIZONTAL TOLERANCE OF '+'.  FIBER FILLER
7 FOR EXPANSION JOINTS 1IN CONCRETE SHOULDERS SHALL BE

FREE OF HOLES OR OTHER DEFECTS AND TRIMMED TO FIT
SHOULDER CONF IGURATIONS.

Lo
2

POLYURETHANE OR
POLYURETHANE HYBRID

JOINT SEALING COMPOLND = SYMBOL | LOAD TRANSFER ASSEMBLY JOINT USE
o L]
:\"5 ;é: (E3) NO PAVEMENT & SHOULDER
L CLOSED CELL, H

n

POLYETHYLENE FOAM ROD
( MINIMUM DIAMETER )
1.25 x FINAL WIDTH

1" FIBER FILLER
A

d

POLYURETHANE OR
POLYURETHANE HYBRID
JOINT SEALING COMPORIND

SAWED JOINT DETAIL
Jason DeRuyver, P.E. SAWED JOINT SEALED WITH POLYURETHANE OR POLYURETHANE HYBRID

(517) 242-2988 JOINT SEALING COMPOUND.

1* FIBER FILLER
5
CLOSED CELL,
POLYETHYLENE FOAM ROD
( MINIWUM DIANMETER )
1.25 x FINAL WIDTH

QUTSIDE EDGE TREATMENT

TRANSVERSE EXPANSION JOINT
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Jason DeRuyver, P.E.

(517) 242-2988

End Jts (E3) R-39-J

SPECIAL PROVISION
FOR
E3 JOINT SEALANT

OFS:.JD 10f2 APPR:ARB:JFS:03-07-17
FHWA:APPR:03-08-17

a. Description. This work consists of constructing and sealing new, or resealing existing,
E3 expansion joints. Work includes removing any existing joint sealants and backer rods,
cleaning the joints, and sealing the joints with a polyurethane or polyurethane hybrid joint sealant
at the locations shown on the plans, or as directed by the Engineer. Perform all work in
accordance with the standard specifications and standard plans, except as modified in this special
provision.

b. Materials. Provide all materials in accordance with subsection 602.02 of the Standard
Specifications for Construction, except as modified in this special provision.

Provide a solid, round, closed-cell, polyethylene foam backer rod meeting the requirements of
ASTM D 5249, for Type 1. Non-sag polyurethane and polyurethane hybrids must meet ASTM C
920, Type S, Grade NS, Class 35. Self-leveling polyurethane and polyurethane hybrids must
meet ASTM C 920, Type S, Grade P, Class 35 Select a polyurethane or polyurethane hybrid
based on the performance requirements in Table 1, or as approved by the Engineer.

Table 1: Polyurethane or Polyurethane Hybrid Sealant Requirements

Property Test Method Minimum Result

Movement capability, % ASTMC 719 +35/-35
Tensile strength, psi ASTMD 412 175

Tear strength, pli ASTM D 624 39
Ultimate elongation at break, % ASTM D 412 500
Hardness, Shore A ASTM C 661 25
Tack-free time_hrs ASTM C 675 5
Adhesion in peel Ibf ASTM C 784 20

c. Construction. Construct and seal E3 expansion joints in accordance with subsection
602.03 of the Standard Specifications for Construction and Standard Plan R-39 Series, except as
modified in this special provision.

1. Joint Preparation. Immediately prior to application of the polyurethane or polyurethane
hybrid sealant, clean joint faces by abrasive blasting to remove all materials that may interfere
with the bonding or curing of the sealant. If resealing joint, remove all existing sealant prior
to abrasive blasting. Ensure the prepared joint faces meet the International Concrete Repair
Institute Guideline No. 03732, concrete surface profile 3 (CSP 3). Use a vacuum or oil-free
moisture-free air blast to remove all dust and other loose material. Remove any oil or other
contamination after initial cleaning. Ensure there is no visible moisture present on the surface
of the concrete at the time of application. The Engineer will not allow the use of artificial heat
to dry joints before sealing. Ensure that the fiber joint filler is secure and installed at the proper



End Jts (E3) and Construction Jts
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End Jts (E3) and Construction Jts
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Questions?
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Jason DeRuyver, P.E.
(517) 242-2988
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