CDOT EXPANSION JOINTS

WHY DO WE NEED THEM?
WHAT DO IHEY DO?
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CDOT EXPANSION JOINTS

E.V. Horrigan (NY State Bridge Engineer), in his keynote address to the
First World Congress on Expansion Joints and Bearings in 1981 stated

that, “As a bridge engineer, | have found that bearings and bridge deck

joints that are approximately 5% of total bridge costs, when improperly
designed, poorly installed and maintained are 95% of the headaches

of bridge operations.”
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GLENWOOD CANYON

ROADWAY BEARING BELOW
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One of the foremost concepts to understand is that no expansion joint is permanent.  It has taken me a long time to get to that point where I can say that. It helps to follow it up with the statement that nothing on top of a bridge is permanent.  It is my understanding that AASHTO’s 75 year design life for bridges is predicated on the idea that a deck will have to be replaced at least once during that 75 year period.  On the other end of the spectrum is deck overlays—especially asphalt.  The problem is that all these items wear at different rates, which puts a highlight on expansion joints, as nothing wears at the same rate as they do.  In any case, all expansion joints wear out.  It is important to understand when the joint is worn out, and not just a safety hazard.
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VAIL PASS
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One of the foremost concepts to understand is that no expansion joint is permanent.  It has taken me a long time to get to that point where I can say that. It helps to follow it up with the statement that nothing on top of a bridge is permanent.  It is my understanding that AASHTO’s 75 year design life for bridges is predicated on the idea that a deck will have to be replaced at least once during that 75 year period.  On the other end of the spectrum is deck overlays—especially asphalt.  The problem is that all these items wear at different rates, which puts a highlight on expansion joints, as nothing wears at the same rate as they do.  In any case, all expansion joints wear out.  It is important to understand when the joint is worn out, and not just a safety hazard.
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C-470

ROADWAY BEARING BELOW
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One of the foremost concepts to understand is that no expansion joint is permanent.  It has taken me a long time to get to that point where I can say that. It helps to follow it up with the statement that nothing on top of a bridge is permanent.  It is my understanding that AASHTO’s 75 year design life for bridges is predicated on the idea that a deck will have to be replaced at least once during that 75 year period.  On the other end of the spectrum is deck overlays—especially asphalt.  The problem is that all these items wear at different rates, which puts a highlight on expansion joints, as nothing wears at the same rate as they do.  In any case, all expansion joints wear out.  It is important to understand when the joint is worn out, and not just a safety hazard.
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ELEVATED [-70

ROADWAY | STRUCTURE BELOW
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One of the foremost concepts to understand is that no expansion joint is permanent.  It has taken me a long time to get to that point where I can say that. It helps to follow it up with the statement that nothing on top of a bridge is permanent.  It is my understanding that AASHTO’s 75 year design life for bridges is predicated on the idea that a deck will have to be replaced at least once during that 75 year period.  On the other end of the spectrum is deck overlays—especially asphalt.  The problem is that all these items wear at different rates, which puts a highlight on expansion joints, as nothing wears at the same rate as they do.  In any case, all expansion joints wear out.  It is important to understand when the joint is worn out, and not just a safety hazard.
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DENVER STREETS

ROADWAY STRUCTURE BELOW



Presenter
Presentation Notes
One of the foremost concepts to understand is that no expansion joint is permanent.  It has taken me a long time to get to that point where I can say that. It helps to follow it up with the statement that nothing on top of a bridge is permanent.  It is my understanding that AASHTO’s 75 year design life for bridges is predicated on the idea that a deck will have to be replaced at least once during that 75 year period.  On the other end of the spectrum is deck overlays—especially asphalt.  The problem is that all these items wear at different rates, which puts a highlight on expansion joints, as nothing wears at the same rate as they do.  In any case, all expansion joints wear out.  It is important to understand when the joint is worn out, and not just a safety hazard.
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BRIDGE EXPANSION DEVICE FUNCTION

1. ACCOMMODATE BRIDGE MOVEMENT DUE TO
THERMAL LOADS, LIVE LOADS, SHRINKAGE,
SHORTENING, CREEP, ETC.

2. PROTECT BRIDGE COMPONENTS
BELOW WEARING SURFACE FROM
CORROSION.

Note that the expansion device is
part of the wearing surface!

COMPROMISE OF EITHER FUNCTION SHOULD
TRIGGER IMMEDIATE JOINT REPLACMENT!
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One of the foremost concepts to understand is that no expansion joint is permanent.  It has taken me a long time to get to that point where I can say that. It helps to follow it up with the statement that nothing on top of a bridge is permanent.  It is my understanding that AASHTO’s 75 year design life for bridges is predicated on the idea that a deck will have to be replaced at least once during that 75 year period.  On the other end of the spectrum is deck overlays—especially asphalt.  The problem is that all these items wear at different rates, which puts a highlight on expansion joints, as nothing wears at the same rate as they do.  In any case, all expansion joints wear out.  It is important to understand when the joint is worn out, and not just a safety hazard.
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BRIDGE EXPANSION DEVICE WEAR
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One of the foremost concepts to understand is that no expansion joint is permanent.  It has taken me a long time to get to that point where I can say that. It helps to follow it up with the statement that nothing on top of a bridge is permanent.  It is my understanding that AASHTO’s 75 year design life for bridges is predicated on the idea that a deck will have to be replaced at least once during that 75 year period.  On the other end of the spectrum is deck overlays—especially asphalt.  The problem is that all these items wear at different rates, which puts a highlight on expansion joints, as nothing wears at the same rate as they do.  In any case, all expansion joints wear out.  It is important to understand when the joint is worn out, and not just a safety hazard.
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BRIDGE EXPANSION DEVICE WEAR
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One of the foremost concepts to understand is that no expansion joint is permanent.  It has taken me a long time to get to that point where I can say that. It helps to follow it up with the statement that nothing on top of a bridge is permanent.  It is my understanding that AASHTO’s 75 year design life for bridges is predicated on the idea that a deck will have to be replaced at least once during that 75 year period.  On the other end of the spectrum is deck overlays—especially asphalt.  The problem is that all these items wear at different rates, which puts a highlight on expansion joints, as nothing wears at the same rate as they do.  In any case, all expansion joints wear out.  It is important to understand when the joint is worn out, and not just a safety hazard.



EXPANSION JOINT THEORY

THERMAL EXPANSION:

Steel coefficient of expansion:
0.0000065

Concrete coefficient of expansion:
0.0000059
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100 ft steel bridge (100°F) = 0.78”

100 ft concrete bridge (100°F) = 0.708”
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Thermal expansion is the most basic of factors affecting bridge movement.  Once we reduce bridge members to the point where they are thin enough for the air temperature to fully penetrate the member (remember, bridge deck surfaces freeze before the ground does), then thermal expansion and contraction become major factors.  The thermal coefficient of expansion of concrete and steel are very close, and thus work well in concert.  Anyone know what the thermal coefficient of expansion of aluminum is (0.000023)?
With the very high temperature fluctuations here in Wyoming, Bridge Design uses a 140° temperature range.  This increases the thermal movement shown here by almost 1 ½ times.


EXPANSION JOINT THEORY

PAVEMENT GROWTH:

SecTior

14.5.1.2—Structural Design

ed on the joints by
ams and anch

ngld approach pavements omposec __
brick, or jointed conerete will rience growth or
substantial longitudinal pressure due to restrained growth.
To protect bridge structures from these potentially
destructive pressures and to preserve the movement range

of deck joints and the performance of joint seals, either
effective pavement pressure relief joints

anchors should be provided m apl roach 1avementq as
described in Transportatior el ord 1113.

in approach pavements
d 1
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Thermal expansion is the most basic of factors affecting bridge movement.  Once we reduce bridge members to the point where they are thin enough for the air temperature to fully penetrate the member (remember, bridge deck surfaces freeze before the ground does), then thermal expansion and contraction become major factors.  The thermal coefficient of expansion of concrete and steel are very close, and thus work well in concert.  Anyone know what the thermal coefficient of expansion of aluminum is (0.000023)?
With the very high temperature fluctuations here in Wyoming, Bridge Design uses a 140° temperature range.  This increases the thermal movement shown here by almost 1 ½ times.


EXPANSION JOINT THEORY

PAVEMERE

(T ]

3 %" OFFSET DUE TO PAVEMENT GROWTH IN 10 YEARS!
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Thermal expansion is the most basic of factors affecting bridge movement.  Once we reduce bridge members to the point where they are thin enough for the air temperature to fully penetrate the member (remember, bridge deck surfaces freeze before the ground does), then thermal expansion and contraction become major factors.  The thermal coefficient of expansion of concrete and steel are very close, and thus work well in concert.  Anyone know what the thermal coefficient of expansion of aluminum is (0.000023)?
With the very high temperature fluctuations here in Wyoming, Bridge Design uses a 140° temperature range.  This increases the thermal movement shown here by almost 1 ½ times.
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CDOT STANDARD B-518-1

g
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One of the foremost concepts to understand is that no expansion joint is permanent.  It has taken me a long time to get to that point where I can say that. It helps to follow it up with the statement that nothing on top of a bridge is permanent.  It is my understanding that AASHTO’s 75 year design life for bridges is predicated on the idea that a deck will have to be replaced at least once during that 75 year period.  On the other end of the spectrum is deck overlays—especially asphalt.  The problem is that all these items wear at different rates, which puts a highlight on expansion joints, as nothing wears at the same rate as they do.  In any case, all expansion joints wear out.  It is important to understand when the joint is worn out, and not just a safety hazard.
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STEEL RAIL SHAPES:

DIMENSIONS INSTALLED

D.S. BROWN

WATSON-BOWMAN-ACME
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One of the foremost concepts to understand is that no expansion joint is permanent.  It has taken me a long time to get to that point where I can say that. It helps to follow it up with the statement that nothing on top of a bridge is permanent.  It is my understanding that AASHTO’s 75 year design life for bridges is predicated on the idea that a deck will have to be replaced at least once during that 75 year period.  On the other end of the spectrum is deck overlays—especially asphalt.  The problem is that all these items wear at different rates, which puts a highlight on expansion joints, as nothing wears at the same rate as they do.  In any case, all expansion joints wear out.  It is important to understand when the joint is worn out, and not just a safety hazard.
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BRIDGE EXPANSION DEVICE (0-4”)

NE GLAND
TEEL RAIL (TYP))

CHOR BAR
HYP.)

— 1 AR

T (DS BROWN SHOWNSOTHER
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One of the foremost concepts to understand is that no expansion joint is permanent.  It has taken me a long time to get to that point where I can say that. It helps to follow it up with the statement that nothing on top of a bridge is permanent.  It is my understanding that AASHTO’s 75 year design life for bridges is predicated on the idea that a deck will have to be replaced at least once during that 75 year period.  On the other end of the spectrum is deck overlays—especially asphalt.  The problem is that all these items wear at different rates, which puts a highlight on expansion joints, as nothing wears at the same rate as they do.  In any case, all expansion joints wear out.  It is important to understand when the joint is worn out, and not just a safety hazard.
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INSTALLATION:

MITER LI
. IN JOINT
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Neoprene glands are installed as continuous completely across the bridge roadway, to keep all water on top of the bridge until it can be diverted elsewhere.
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RAMP PROJECTS
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One of the foremost concepts to understand is that no expansion joint is permanent.  It has taken me a long time to get to that point where I can say that. It helps to follow it up with the statement that nothing on top of a bridge is permanent.  It is my understanding that AASHTO’s 75 year design life for bridges is predicated on the idea that a deck will have to be replaced at least once during that 75 year period.  On the other end of the spectrum is deck overlays—especially asphalt.  The problem is that all these items wear at different rates, which puts a highlight on expansion joints, as nothing wears at the same rate as they do.  In any case, all expansion joints wear out.  It is important to understand when the joint is worn out, and not just a safety hazard.
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RAMP STANDARD DRAWING

COLORADO PROJECT NO. BR 0704-237 January 30, 2014
SUBACCOUNT NO. 19901

NOTES:
REVISION OF SECTION 518 2" Deep Pouted Joint Fifer /;—r( 1 ;::d:!:'aH‘:w.nnd:g:ic;n_clu;;;i‘ﬁ: :.:ﬂl:: :‘;itu::‘dn:nqg:s., parolef to the siops ond
BRIDGE EXPANSION DEVICE _-1 .

, acturer shall be on site to provide guidance during
In subsection 518.04, delete the second paragraph and replace with the following: . . R
The device shall consist of a continuous premolded clastomeric expansion joint seal (also called neoprene Ln d ra.l IS y an d I n Stal Ia.tl O n Of th e n e O p re n e g I an d .

gland) and steel extrusions as shown on the plans, required by the manufacturer, or specified herein for
attaching the clastomeric expansion joint to the steel armor or anchors, The expansion deviee shall have a
rated range of movement of 4 inches including rotations.

Section 518 of the Standard Specifications is hereby revised for this project as follows:

ene gland shall be installed in one pi accardance

In subsection 518.04, delete the fourth paragraph and replace with the following:

Steel extrusions and cover plates shall conform to the specifications of ASTM ASRE, whereas other

structural steel shall conform to the specifications of ASTM A709 Grade 36 or ASTM A588. Fabrication L & bri vice, including cover plates, shollbe hot

and welding of structural steel shall conform o the requirements of Section 509. The material o i oflar foariea fian 05T of the Tlancard” Spacifealians;
ions for all steel shall be shown in the Coniractor's shop drawings.

In subs

« 1he initial installations of expansion devices shall be performed by the
w4 Contractor in the presence of a representative of the manufacturer. This
"l representative shall be experienced in such installations and provide

- iNformation to the Contractor on handling and installation procedures. The

‘| representative shall provide information to the Engineer on inspection of the
expansion device installation and shall provide assistance until the Contractor
and the Engineer agree that they understand this installation and inspection

procedures.

Canst. Jaint
¥ Concrete shall be placed after expansion device has been odjusted to proper grode.

END OF SECTION REVISION MINIMUM SUPPORT BRACKET REQUIREMENTS

Al Corstricted 1-70/PENA BLVD Project No./Code
bl BRIDGE EXPANSION DEVICE !
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TEMPORARY BRIDGE DECK

Epoxy Industries S400-A
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One of the foremost concepts to understand is that no expansion joint is permanent.  It has taken me a long time to get to that point where I can say that. It helps to follow it up with the statement that nothing on top of a bridge is permanent.  It is my understanding that AASHTO’s 75 year design life for bridges is predicated on the idea that a deck will have to be replaced at least once during that 75 year period.  On the other end of the spectrum is deck overlays—especially asphalt.  The problem is that all these items wear at different rates, which puts a highlight on expansion joints, as nothing wears at the same rate as they do.  In any case, all expansion joints wear out.  It is important to understand when the joint is worn out, and not just a safety hazard.
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REASON FOR TEMPORARY BRIDGE DECK:
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ALLOW TIME TO PERFORM
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One of the foremost concepts to understand is that no expansion joint is permanent.  It has taken me a long time to get to that point where I can say that. It helps to follow it up with the statement that nothing on top of a bridge is permanent.  It is my understanding that AASHTO’s 75 year design life for bridges is predicated on the idea that a deck will have to be replaced at least once during that 75 year period.  On the other end of the spectrum is deck overlays—especially asphalt.  The problem is that all these items wear at different rates, which puts a highlight on expansion joints, as nothing wears at the same rate as they do.  In any case, all expansion joints wear out.  It is important to understand when the joint is worn out, and not just a safety hazard.
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SHOP DRAWINGS REQUIRED

T n : T
GENERAL NOTES '

CUMTRACTLR SHALL VERLFY ALL DIMENSIONS IN THE FIELD, msuu»nuu S SHALL 3b IMM=DIATELY BROUGHT | AZR GLAND

THE ATTENTION OF BOWMAN CONSTRUCTION SUFPLY AND THE ENGINEE T T

A REPRESENTATIVE OF BOWMAN CONSTRUCTION SUPPLY SHALL B PR_SEN' DURING INSTALLATION. INSTALLATION INSTRUCTIENS

SSAZ RAILS SHALL BE FABRICATED IN MAXIMUM 23'-0° LENGTHS. FASRICATION SHALL BE IN ACCORDANCE WITH L
SECTILN 509 UF [HE CDOT STANDARD SPECIFICATILNS, r = =

AFTER FABRICATION, EXPANSION DEVICE ALL BE GALWVANIZED TO ASTM A123 5 —*AL,_REXQP}:"QNSIDN JOIN

“W* AND A’ DIMENSIONS ARE TEMPERATURE DEPENDENT. INTERPOLATE AS MECESSARY. SEE SPECIFICATIONS T(Q e T Soan RAIL (TYR.

JETERMINE STRUCTURE TEMPERATURE. —""BEGINNING AT TURNS, FOLD SEAL

MINIMUM GAP WIDTH FOR AZR AND A2R-XTRA SEALS SHALL BE 1/2* MEASURED FROM STEEL RAIL TO STEEL Ralf 3 IN HALF LOMGITULINAL Y AND PLACE
MAXIMUM WIDTH SHALL BE 4 1/2* FOR APR SFAL AND 7 1/2* FOR APR-XTRA SFAL. GAP WIDTHS CUTSIDE - B INTD JDINT CPENING
THESE PARAMETERS MAY CAUSE JOINT FAILURE. MINIMUM GA® WIDTH FOR EASY INSTALLATION IS 1 - —

EXPANSION DEVICE GUTTER LINE SHALL BE RECESSED 1/4° MINIMUM 3EHIND CONCRETE GUTTER LINE, S g PUSH SEAL DOWK INTO J0 _” _
VARIES FROM ONE SIDE OF JOINT 70 OTHER SIDE OF JOINT FOR SKEWED EXPANSION DEVICES. SEE SLAM _— R UL, R 1.
JETAILS. 3 % 2 - E

SSAP STEEL RAILS SHALL BE INSTALLET 1/4° BELOW CONCRETE, PARALLEL TO SLOPE AND GRADE OF THE : 3 Ub THE SSAZ RALL
ROADWAY. LUBRICANT ADHZSIVE

FABRICATED SSAZ RAILS MAY BE FIELD CUT T0 ACCOMMODATE ROADWAY CROWNS, S_OPE BRE -'-\K}. AND _— | APPLICATION AREA
CONSTRUCTION PHASING.  SAW CUT (DD NOT BURMY AND FIELD WELD PER FIELD WELD TET \

MASK [IFF GROOVE TN SSAZ RAILS (OR INSERT 3/4°9 BACKER RO T FREWENT CONCRETE memm INTD APPLY | LUBRICANT ADHFSIVE T0 THF
GROOVE CF SSAZ RAIL. A2R SEAL AND ADJACENT AREA OF

PLACE AND CURE CONCRETE ACCORDING TO SPECIFICATIONS, SSA2 RAIL USING & PaINT BRUSH.

IMMECIATELY &FTER COMCRETE ACHIZEWES INITIAL SET, REMOVE aLL RIGID SUPPORTS THAT SPAN THE EXPANSIO = " TYPICAL ANGLE OF PRLSSURE (5TM

__ GAP. ) ) . . I STEP 4 ABOU EXPANSION DEVICE)

. SEAL SHALL 3E FIELD INSTALLED BY THE CONTRACTOR CONTINUIUS FROM END OF JOINT TO END OF PUSH LATERALLY WITH PRY BAR DR
JOINT. FACTORY WULCANIZED HORIZONTAL MITERS ARE REQUIRED FOR HORIZONTAL TURNS GREATER THAN 35 ] Sl e oD T SRl THE. TOP
NO FIELD SPLICING DR PATCHING SHALL BE ALLDWED UNLESS SPECIFICALLY CALLED FCR IN THE PLANS. R PO LUS OF THE A2® SEAL INTD THE

. BEFORE INSTALLATION 0F SEAL, CLEAN ALL ARFAS OF STEEL TO BE IN CONTACT WITH THE STAL = 4 GROOVE OF THE SSAZ RAIL

LAY OUT SEAL ADJACENT TO EXPANSION DEVICE TO CHECK LENGTH AND CONFORMANCE OF ANY TURNS. SEE SE .

INSTALLATION DIAGRAM. ) COMPLETED INSTALLATION=-=NOTE A2R|
. LUERICANT ADRESIVE SHALL BE DELASTIEOND 1520 AND SHALL BE A [N ey amp—m——p. " SEAL FITS SNUGLY AGAINST SSAZ
CONFORMING TO ASTM D207 e i RAIL

APPLY LUBRICANT ADHESIVE ru: ONLY 3-4 FECT AT A TIME. WORK BITH SIDES OF SCAL SIMULTANCOUSLY.

SCAL SHALL BE FULLY INSTALLED PRIOR TO PLACCMENT OF aNY SIDEWALKS, MLDIANS, CURBS, AZ0
EXPANSION LEVICE. GAP WIDTH SHALL BZ AT LEAST "W’ WIDE ABOlZ EXPANSION DEVICE. NO CONCRETE
OTHER FOREIGN MATERTAL MAY BE PERMANENTLY PLACET ON TOP OF fs=al.

. MATERIAL CERTIFICATIONS SHALL BE SUPPLICD FOR ALL PERMANINT MAERIALS.

SEAL wELn).m, SEAL WELD )~ ¥4 [ (3,[(,.%} <m.p.x. BL-F2

DS, BROWH NO wWELD!
T (A-588 STFEL : \
DS, BROWN SSAZ RALL
(A-588 STEEL TYP3

SHOP WELD DETAI FIELD WELD DETALL

ALL SHOP WELD BUTT JOINTS SHALL BC SINGLC V-GROOVLC ALL FIELD WELD BUTT JOINTS SHALL BE SINGLE V-GROOVE

WELDS BC-P2-GF WITH MC-70G W CLCCTRODE. NO WELD IN WCLDS BC-PZ2 WITH C-7018 CLECTRODE. NO WELD IN INTCRIOR

INTERIOR OF RAIL WHERE IN CONTACT WITH RUBBER SEZAL. OF RAIL WHERE IN CONTACT WITH RUBBER SEAL -
THIS SPACE FOR REVIEW STaM™

- - L CONETE
DESCRIFTION OF L ] R COOT PR I}I 1M
BR PANSIT v o nE BRI =4 7 1-25 SOUTHBOLNI
4 4 = SE A AS ANIMAS UNTY, LO=ADD

OWMAN cosstruction suepLy, Ivc.

LESCRIPTION 10801 EAST S4TH AVENUE DENVER, CO 80230
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Presentation Notes
One of the foremost concepts to understand is that no expansion joint is permanent.  It has taken me a long time to get to that point where I can say that. It helps to follow it up with the statement that nothing on top of a bridge is permanent.  It is my understanding that AASHTO’s 75 year design life for bridges is predicated on the idea that a deck will have to be replaced at least once during that 75 year period.  On the other end of the spectrum is deck overlays—especially asphalt.  The problem is that all these items wear at different rates, which puts a highlight on expansion joints, as nothing wears at the same rate as they do.  In any case, all expansion joints wear out.  It is important to understand when the joint is worn out, and not just a safety hazard.
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SHOP DRAWING DETAILS:

CONTRACTOR SHALL VERIFY ALL DIMENSIONS IN THE FIELD, DISCREPANCIES SHALL BE IMMEDIATELY BROUGHT TO

THE ATTENTION OF BOWMAN CONSTRUCTION SUPPLY AND THE ENGINEER.

A REPRESENTATIVE OF BOWMAN CONSTRUCTION SUPPLY SHALL BE PRESENT DURING INSTALLATION,

SSA2 RAILS SHALL BE FABRICATED IN MAXIMUM 23'-0" LENGTHS, FABRICATION SHALL BE IN ACCORDANCE WITH
SECTION 309 OF THE CDOT STANDARD SPECIFICATIONS,

AFTER FABRICATION, EXPANSION DEVICE SHALL BE GALVANIZED TO ASTM Al23

‘W AND “A* DIMENSIONS ARE TEMPERATURE DEPENDENT, INTERPOLATE AS NECESSARY, SEE SPECIFICATIONS TO
DETERMINE STRUCTURE TEMPERATURE.,

MINIMUM GAP WIDTH FOR A2R AND AZR-XTRA SEALS SHALL BE 1/2° MEASURED FROM STEEL RAIL TO STEEL RAIL.
MAXIMUM WIDTH SHALL BE 4 1/2° FOR A2R SEAL AND 7 1/2" FOR AZ2R-XTRA SEAL, GAP WIDTHS OUTSIDE
THESE PARAMETERS MAY CAUSE JOINT FAILURE. MINIMUM GAP WIDTH FOR EASY INSTALLATION IS 1 1/2°

EXPANSION DEVICE GUTTER LINE SHALL BE RECESSED 1/4" MINIMUM BEHIND CONCRETE GUTTER LINE, RECESS
VARIES FROM ONE SIDE OF JOINT TO OTHER SIDE OF JOINT FOR SKEWED EXPANSION DEVICES. SEE PLAN
DETAILS,

SSA2 STEEL RAILS SHALL BE INSTALLED 1/4* BELOW CONCRETE, PARALLEL TO SLOPE AND GRADE OF THE
ROADWAY.

FABRICATED SSAZ2 RAILS MAY BE FIELD CUT TO ACCOMMODATE ROADWAY CROWNS, SLOPE BREAKS, AND
CONSTRUCTION PHASING, SAW CUT <DO NOT BURN> AND FIELD WELD PER FIELD WELD DETAIL,

MASK OFF GROOVE IN SSA2 RAILS <OR INSERT 3/4"¢ BACKER ROD> TO PREVENT CONCRETE INTRUSION INTO
GROOVE OF SSA2 RAIL,

. PLACE AND CURE CONCRETE ACCORDING TO SPECIFICATIONS,

. IMMEDIATELY AFTER CONCRETE ACHIEVES INITIAL SET, REMOVE ALL RIGID SUPPORTS THAT SPAN THE EXPANSION
GAP.

. SEAL SHALL BE FIELD INSTALLED BY THE CONTRACTOR CONTINUOUS FROM END OF JOINT TO END OF
JOINT, FACTORY VULCANIZED HORIZONTAL MITERS ARE REQUIRED FOR HORIZONTAL TURNS GREATER THAN 33°%
NO FIELD SPLICING OR PATCHING SHALL BE ALLOWED UNLESS SPECIFICALLY CALLED FOR IN THE PLANS,

. BEFORE INSTALLATION OF SEAL, CLEAN ALL AREAS OF STEEL TO BE IN CONTACT WITH THE SEAL,

. LAY OUT SEAL ADJACENT TO EXPANSION DEWICE TO CHECK LENGTH AND CONFORMANCE OF ANY TURNS. SEE SEAL
INSTALLATION DIAGRAM.

. LUBRICANT ADHESIVE SHALL BE DELASTIBOND 1520 AND SHALL BE A ONE-PART POLYURETHANE ADHESIVE
CONFORMING TO ASTM D4070

. APPLY LUBRICANT ADHESIVE FOR ONLY 3-4 FEET AT A TIME. WDORK BOTH SIDES OF SEAL SIMULTANEDOUSLY.

. SEAL SHALL BE FULLY INSTALLED PRIOR TO PLACEMENT OF ANY SIDEWALKS, MEDIANS, CURBS, ETC., ABOVE
EXPANSION DEVICE, GAP WIDTH SHALL BE AT LEAST "W* WIDE ABOVE EXPANSION DEVICE, NO CONCRETE OR
OTHER FOREIGN MATERIAL MAY BE PERMANENTLY PLACED ON TOP OF SEAL,

. MATERIAL CERTIFICATIONS SHALL BE SUPPLIED FOR ALL PERMANENT MATERIALS.
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Presentation Notes
One of the foremost concepts to understand is that no expansion joint is permanent.  It has taken me a long time to get to that point where I can say that. It helps to follow it up with the statement that nothing on top of a bridge is permanent.  It is my understanding that AASHTO’s 75 year design life for bridges is predicated on the idea that a deck will have to be replaced at least once during that 75 year period.  On the other end of the spectrum is deck overlays—especially asphalt.  The problem is that all these items wear at different rates, which puts a highlight on expansion joints, as nothing wears at the same rate as they do.  In any case, all expansion joints wear out.  It is important to understand when the joint is worn out, and not just a safety hazard.
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Presentation Notes
One of the foremost concepts to understand is that no expansion joint is permanent.  It has taken me a long time to get to that point where I can say that. It helps to follow it up with the statement that nothing on top of a bridge is permanent.  It is my understanding that AASHTO’s 75 year design life for bridges is predicated on the idea that a deck will have to be replaced at least once during that 75 year period.  On the other end of the spectrum is deck overlays—especially asphalt.  The problem is that all these items wear at different rates, which puts a highlight on expansion joints, as nothing wears at the same rate as they do.  In any case, all expansion joints wear out.  It is important to understand when the joint is worn out, and not just a safety hazard.
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Presentation Notes
One of the foremost concepts to understand is that no expansion joint is permanent.  It has taken me a long time to get to that point where I can say that. It helps to follow it up with the statement that nothing on top of a bridge is permanent.  It is my understanding that AASHTO’s 75 year design life for bridges is predicated on the idea that a deck will have to be replaced at least once during that 75 year period.  On the other end of the spectrum is deck overlays—especially asphalt.  The problem is that all these items wear at different rates, which puts a highlight on expansion joints, as nothing wears at the same rate as they do.  In any case, all expansion joints wear out.  It is important to understand when the joint is worn out, and not just a safety hazard.
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One of the foremost concepts to understand is that no expansion joint is permanent.  It has taken me a long time to get to that point where I can say that. It helps to follow it up with the statement that nothing on top of a bridge is permanent.  It is my understanding that AASHTO’s 75 year design life for bridges is predicated on the idea that a deck will have to be replaced at least once during that 75 year period.  On the other end of the spectrum is deck overlays—especially asphalt.  The problem is that all these items wear at different rates, which puts a highlight on expansion joints, as nothing wears at the same rate as they do.  In any case, all expansion joints wear out.  It is important to understand when the joint is worn out, and not just a safety hazard.
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INSTALLATION:
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Neoprene glands are installed as continuous completely across the bridge roadway, to keep all water on top of the bridge until it can be diverted elsewhere.
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Neoprene glands are installed as continuous completely across the bridge roadway, to keep all water on top of the bridge until it can be diverted elsewhere.
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PHASED CONSTRUCTION

DO NOT CUT GLAND!
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WHAT CAN GO WRONG-1: APPROACH
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The first step for the technical representative is to check the blockout width (relative to the bridge temperature) and depth to be sure it is as required for the seal.  If it is not, corrective action is required.  It will usually require re-sawing the joint blockout to depth or width.  (In fact AASHTO recommends sawing the joint blockout after concrete pour—sawing both sides simultaneously—rather than forming the blockout, to provide the most accurate blockout).  When these problems occur, consultation with Bridge Design is required, usually in conjunction with the supplier’s representative. Also check length, as splicing is strongly discouraged as there is no way to provide a watertight splice with compressions seals.
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WHAT CAN GO WRONG-2:

POR CONCRETE CONSOLIDATION
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The first step for the technical representative is to check the blockout width (relative to the bridge temperature) and depth to be sure it is as required for the seal.  If it is not, corrective action is required.  It will usually require re-sawing the joint blockout to depth or width.  (In fact AASHTO recommends sawing the joint blockout after concrete pour—sawing both sides simultaneously—rather than forming the blockout, to provide the most accurate blockout).  When these problems occur, consultation with Bridge Design is required, usually in conjunction with the supplier’s representative. Also check length, as splicing is strongly discouraged as there is no way to provide a watertight splice with compressions seals.
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The first step for the technical representative is to check the blockout width (relative to the bridge temperature) and depth to be sure it is as required for the seal.  If it is not, corrective action is required.  It will usually require re-sawing the joint blockout to depth or width.  (In fact AASHTO recommends sawing the joint blockout after concrete pour—sawing both sides simultaneously—rather than forming the blockout, to provide the most accurate blockout).  When these problems occur, consultation with Bridge Design is required, usually in conjunction with the supplier’s representative. Also check length, as splicing is strongly discouraged as there is no way to provide a watertight splice with compressions seals.
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WHAT CAN GO WRONG-4:

CAUSED BY: « WORKTOO FAST
OBSTRUCTION IN RAIL (WELD, STONE, ETC.)
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The first step for the technical representative is to check the blockout width (relative to the bridge temperature) and depth to be sure it is as required for the seal.  If it is not, corrective action is required.  It will usually require re-sawing the joint blockout to depth or width.  (In fact AASHTO recommends sawing the joint blockout after concrete pour—sawing both sides simultaneously—rather than forming the blockout, to provide the most accurate blockout).  When these problems occur, consultation with Bridge Design is required, usually in conjunction with the supplier’s representative. Also check length, as splicing is strongly discouraged as there is no way to provide a watertight splice with compressions seals.
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WHAT CAN GO WRONG-5:

BULGE IN GLAND
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The first step for the technical representative is to check the blockout width (relative to the bridge temperature) and depth to be sure it is as required for the seal.  If it is not, corrective action is required.  It will usually require re-sawing the joint blockout to depth or width.  (In fact AASHTO recommends sawing the joint blockout after concrete pour—sawing both sides simultaneously—rather than forming the blockout, to provide the most accurate blockout).  When these problems occur, consultation with Bridge Design is required, usually in conjunction with the supplier’s representative. Also check length, as splicing is strongly discouraged as there is no way to provide a watertight splice with compressions seals.
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COMPRESSION SEALS

LARGER SIZED SEALS ARE USED FOR RELIEF JOINTS
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Bridge compression seals come in a wide variety of sizes, varying from 1 ¼” x 1 ¼” to 6” x 6”.  Each seal has specific limitations .  If jobsite conditions are not carefully observed buy the contractor, the specified seal will PROBABLY not fit and function!


CDOT EXPANSION JOINTS

COMPRESSION SEALS

C . Delastic® SEAL CHARACTERISTICS JOINT DESIGN CRITERIA
BLOCKOUT D Bl
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WRITING (TOP>

-
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cv-40%0 @) (#6) (143)
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Cv-4500 (114) (114) (56) (97) {156)

3
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Bridge compression seals come in a wide variety of sizes, varying from 1 ¼” x 1 ¼” to 6” x 6”.  Each seal has specific limitations .  If jobsite conditions are not carefully observed buy the contractor, the specified seal will PROBABLY not fit and function!
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COMPRESSION SEALS
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Bridge compression seals come in a wide variety of sizes, varying from 1 ¼” x 1 ¼” to 6” x 6”.  Each seal has specific limitations .  If jobsite conditions are not carefully observed buy the contractor, the specified seal will PROBABLY not fit and function!
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COMPRESSION SEALS



Presenter
Presentation Notes
  I normally provide installation schematic diagrams to help the contractor plan ahead for installation.  Quite often, these are merely filed and ignored, resulting in inadequate and non-performing installations.
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COMPRESSION SEALS
WHAT CAN GO WRONG-4:

« INCORRECT GAP WIDTH

 INCONSISTENT BLOCKOUT

« UPSIDE DOWN INSTALLATION

« SPALLED CONCRETE
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  I normally provide installation schematic diagrams to help the contractor plan ahead for installation.  Quite often, these are merely filed and ignored, resulting in inadequate and non-performing installations.


CDOT EXPANSION JOINTS

MODULAR JOINTS

MANUFACTURER’'S TECH REP REQUIRED!
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The first step for the technical representative is to check the blockout width (relative to the bridge temperature) and depth to be sure it is as required for the seal.  If it is not, corrective action is required.  It will usually require re-sawing the joint blockout to depth or width.  (In fact AASHTO recommends sawing the joint blockout after concrete pour—sawing both sides simultaneously—rather than forming the blockout, to provide the most accurate blockout).  When these problems occur, consultation with Bridge Design is required, usually in conjunction with the supplier’s representative. Also check length, as splicing is strongly discouraged as there is no way to provide a watertight splice with compressions seals.
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MODULAR JOINTS

Joint Device Model Total Cells A “g" g
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Depth Width
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The first step for the technical representative is to check the blockout width (relative to the bridge temperature) and depth to be sure it is as required for the seal.  If it is not, corrective action is required.  It will usually require re-sawing the joint blockout to depth or width.  (In fact AASHTO recommends sawing the joint blockout after concrete pour—sawing both sides simultaneously—rather than forming the blockout, to provide the most accurate blockout).  When these problems occur, consultation with Bridge Design is required, usually in conjunction with the supplier’s representative. Also check length, as splicing is strongly discouraged as there is no way to provide a watertight splice with compressions seals.
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The first step for the technical representative is to check the blockout width (relative to the bridge temperature) and depth to be sure it is as required for the seal.  If it is not, corrective action is required.  It will usually require re-sawing the joint blockout to depth or width.  (In fact AASHTO recommends sawing the joint blockout after concrete pour—sawing both sides simultaneously—rather than forming the blockout, to provide the most accurate blockout).  When these problems occur, consultation with Bridge Design is required, usually in conjunction with the supplier’s representative. Also check length, as splicing is strongly discouraged as there is no way to provide a watertight splice with compressions seals.
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SUMMARY:

- MANY ITEMS OUTSIDE OF BID ITEM HAVE A
PROFOUND AFFECT UPON EXPANSION JOINT
PERFORMANCE AND LONGEVITY!

« POOREXISTING CONCRETE

« REMOVAL TECHNIQUE MAY COMPROMISE
EXISTING CONCRETE

« POOR EXISTING REBAR
« POORAPPROACH TO JOINT (SURVEY)
« POOR CONCRETE CURE

e IMPROPER GLAND INSTALLATION
e CUTS, NICKS, BULGES

« IMPROPER GAP (DIM “A”)
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Questions?
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