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SYNOPSIS

Under FHWA Demonstration Project No. 3%, "Cathodic Protection for Reinforced
Concrete Bridge Decks," a non-slotted cathodic protection system was installed on
the deck of the Yakima River Bridge 24/5, near Yakima, Washington, in the
summer of 1985. The project involved repairing the deck, then fastening Raychem
pre-manufactured anodes to the deck to impress current to the top mat rebar.
Impressing current through the concrete to the top mat steel prevents further

corrosion of the steel. A latex modified concrete overlay was placed over the deck
anode.

The objective of the demonstration project was to familiarize the Washington State
DOT with this new technology. This objective was fulfilled.

Some problem areas with the system were identified during the work:

L. A more positive method of finding electrical grounding locations from
the anode to rebar nicks, ties, etc., needs to be developed. Some ties
were exposed during the scarifying operation. Perhaps an instrument
can be used to supplement visual inspection.

2. An effective technique of allowing concrete trucks to drive on the
anode without damaging it needs to be developed.

3.  An effective method needs to be developed to locate breaks in the
anode as well as shorts.

4, In remote areas, sources of electrical power may not be available. It
will be necessary for sources of power, such as solar panels or long-
lasting batteries to be developed for this system.

3. Since the project, once it has started, moves along very rapidly, there is
very little time for on-the-job training of workers. Workmen should
have prior experience at this work.

These problems need to be overcome to obtain a better quality product.

(The opinions, findings, and conclusions expressed in this report are those of the
authors and not necessarily those of the sponsoring agencies.)

-1-



cegm SNOUOMIEL ST N oo

MT.O.NF, % st Towm - I K
“ oyt ‘1 Monte e
CULMBACK ¥ 4
DAM BT 'fﬂ
v -muuvl* j ' i (’ *
Lobee m o ey _—~

Startup
Lad

~ Garland W

R
:/Sultan

"L City o
Snoquaimie Folls : .
lSnoquaImier = - K

N
INUr
dar fally /| 4N

:moskof-Polmgu ﬁ

almer
..

{
N \, HOWARD Hamgw W'ITAMFIO( rABE
£ om , IR
b dpgher i

fvmne

Ahdfmfion Fores!
P reeniwater
5 - "

¥
DUNTAIN DAM

zoes PRI w14 |

] Yakima Firing Range

Closed o Eniry
gt s PRIEST RAPID
Kimiron b 7. Indign Rock Paifltings ! o

T -~ Gromore V.0 gt
B e P
A hor i - ) L
o y ’ T @M, 2 _

FOREST» AT

s
- A TA

Fort Simcoe @7\, Fort Simcoa
185659

“0
o corr®

-
YAK’M‘A]NDIAN RESERVATION

i

&

{




PROJECT PLANNING

The deck of the Yakima River Bridge No. 24/5 needed extensive repairs, including
a suitable overlay. Per the WSDOT policy concerning overlays, latex modified
concrete was selected for the bridge. Since the bridge is a box girder bridge, the
top slab is a part of the longitudinal girder system., Deterioration of the top slab
could result in a reduced load carrying capacity, and in the extreme case, a
structure failure. It was therefore desirable to give the bridge deck maximum
protection against corrosion.

Through Demonstration Project No. 3%, the FHWA has encouraged the use of

cathodic protection. WSDOT elected to install a non-siotted cathodic protection
system. The system manufactured by Raychem appeared suitable for the bridge.

PROJECT DESIGN

For this special project, it was considered desirable to contract the work by
performance specification rather than detailed plans. This provided the contractor
with some flexibility in accomplishing the work, and established his responsibility
for the final product. Per special provisions, suppliers of the system were limited
to those firms that had demonstrated expertise in the cathodic protection field.

Supervision of the work by a licensed engineer (NACE qualified) was required by
the contract.

Submittals by the supplier of the system included a project proposal, shop plans,
maintenance and operation manuals, and as-built drawings. All submittals were
subject to engineer approval.

PROJECT CONSTRUCTION

General Description: This bridge is a box girder bridge 31% feet wide and 600 feet
long. The bridge is a two-lane structure. It was necessary during this project to
keep one lane open to traffic at all times. This complicated the construction
somewhat.

The first phase of the project was to scarify the deck %-inch to remove surface
contaminants such as oil and grease. The deck was then chain dragged to locate
delaminations. Delaminated areas were marked out in red paint on the deck. Many
of the previously patched areas were again delaminated.

Next, pneumatic equipment was used to remove the delaminated areas per contract
special provisions. Premixed fondu was used to repair the delaminated areas by
hand. This patch material was found somewhat unsatisfactory, since it came loose

under traffic around the periphery of the patch. Extra patching was therefore
necessary.

Expansion dams were found loose in some cases and were epoxy injected. This item

of work was not foreseen in the contract and had to be performed under change
order.



Cutouts were made in the deck to install the reference cells and rebar probes. In
this project, deck instruments were used to monitor the system, not to control the
system. The deck was further prepared by sandblasting.

The deck was then ready for the installation of the cathodic protection anode. The
first step in the process was to fasten the panel mounting rod to the deck near the
curb line. This rod served to hold down and align the ferex anode strand. Next, the
ferex anode panels were rolled out on the deck. The panels came in large rolls
wrapped in plastic. These pre-manufactured anodes are basically copper wires
coated with a conductive polymer. The anode wire looks like regular electrical
wire. The ferex anode was manufactured by the Raychem Company. To our
knowledge, this is the only company that makes this type of anode.

Next, the anode panel was stretched to size and fastened to the deck with plastic
fastener inserts. The deck was further cleaned b{ water blast just prior to pourin
the latex modified concrete overlay. The Bidwell paving machine screed vertica

alignment was tested prior to the LMC pour by moving the machine over the entire
length of the bridge.

Night pour of the latex modified concrete was desirable because deck temperatures
were cooler and traffic volumes were lower. Cooler decks mean less cracking of
the LMC. Plywood on the deck was used to distribute the weight of the LMC truck
on the anode. Some damage to the anode did occur, but it was quickly repaired.
Slurry was brushed on the deck prior to placement of the LMC.

Latex modified concrete from the truck chute was deposited directly on the deck
in front of the paver. Further spreading of the LMC by hand in front of the paver
was generally necessary to ensure no voids would be left around the anode
material. The last operation was to cover the LMC behind the paver with wet
burlap. The wet burlap is necessary for curing the LMC. Curing for 96 hours was
specified before restoration of traffic.

Project Costs: Bid prices for the cathodic protection system were $130,000. Only
two bids were submitted. This amounts to $6.88 per square foot. This figure is

comparable with other commercially available bridge deck cathodic protection
systems.

Shop Plans: Cathodic protection shop plans submitted by the system supplier
needed very few corrections. Most of the changes to the shop plans concerned
details involving electrical equipment. All plans were returned approved or
approved as noted from the Washington State Department of Transportation.

PROBLEM AREAS

Problem areas that need to be addressed for this system:

l. A more positive method of finding electrical grounding locations from
the anode to rebar nicks, ties, etc., needs to be developed. Some ties
were exposed during the scarifying operation. Perhaps an instrument
can be used to supplement visual inspection.

2. An effective technique of allowing concrete trucks to drive on the
anode without damaging it needs to be developed.

i



3. An effective method needs to be developed to locate breaks in the
anode as well as shorts.

4. In remote areas, sources of electrical power may not be available. It
will be necessary for sources of power, such as solar panels or long-
lasting batteries to be developed for this system.

5. Since the project, once it has started, moves along very rapidly, there is
very little time for on-the-job training of workers. ~Workmen should
have prior experience at this work.

CONCLUSIONS

For a first-of-its-kind project in the state, the installation went relatively smooth.
This type of deck protection system appears to have promise for future projects,
Some areas of concern, as listed in the "PROBLEM AREAS" section, need to be
overcome to obtain a better quality product. Personnel involved in the project
gained considerable experience with this type of work.



APPENDIX



APPENDIX A
BRIDGE DECK SURVEY REPORT
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the 96 hour curing period. Also, if, during the dry curing
peariod, thare is sufficient rain to wet the surface of the
concrate fer cne hour or more, this numbar of hours will not
be considered in the dry curing period.

C. Traffic is not permitted on the fipnished concrete until the
specified curing time is satisfied and until the concrete has
reached a sinisum ccmpressive, strength of 2500 psi as verified
by a 4 x 8 cylinder strenqgth test. The cylinder strength test
will be in accordance with WSDOT test method 801%.

4,08 Checking for Bond

After -the requirements for curing have been met, the entire
overlaid surfaca shall ba scunded by the Contractor, under the
direction of +the Engineer, +*o ensurs total bond of the
concrete to *he bridge deck. Ccncrete in utbonded areas chall
be removed and replaced bv the Contractor at his own expense.
All cracks, except those that are significant erough to
require rewoval, shall be thoroughly sealed, to the
gsatisfaction of the Engineer, with the latex modified grout.
The grout shall be thinned as specified by the Engineer.

Part 5 Maasurament

5. 01 A. Measurement for this item c¢f work, excluding the work
: roquired for "Bridge Deck repair® as described elsewhere
in +hese spacial provisions, will be made by the square

vard cf overlay in place.

Par+t 6 Payment

6. 01 A. Pavyment for this item of work, excluding the work raquired
for "Bridge Deck Repair®, as described elsewhere in these
special provisions will be made at the unit ccatract price
per square vard for "Latex Modified Concrete Overlay”
which price shall be full cospensation for all material,
labor, tools and equipment necessary to complete the work
gspecifiad in accordance with the ©plans, these special
provisions and the standard specifications.

CATHODIC PROTEZCTION SYSTEXN

The Contractor shall furnish a proposal document by the supplier of a
non-enbedded wire overlay cathodic protection system to be used on the
deck of the Yakima River Bridqe No. 24/5 tc the Engineer for approval.
The total length of the bridge is 600 feet. The width curb to curdb is
28 feaet. Tha scope of the work *o ke covered under this itean shall
include but not be limited to installing non-slotted anodes on the
bridge deck, securing and eprotecting the anodes during the overlay
installation, furnishing all electrical conduit, wiring, rectifiers,

SR 24
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connections, and hardware; energi:ing adiusting a complete
cathodic protection system for the deck area. The anods shall be a
pre-ganufactured Cogfrer ccnductor, with arn extrusion of seani-
conductive polymeric matrix, and it shall te weaved into a mesh using
polymeric clips tc set *he ancde sgacing.

Flectrical power source is available where shcwn in the plans.
Conduit and pull wire will be rrovided frosm the sarvice to a junction
box in the vicinitv of +he bridge. The Contractor shall furnish and
install conduc*ors from the service to the junc*ion becx, in additon
from th2 dJunction box to the bridge, to provide power o the cathodic
protactisn svstem. Conduit installed from the junction box to the
bridge and anvy conduit raquired on the bridge shall be PVC rigid wall,
scheduls 40.

Concrete fasteners for conduit shall be s*tainless steel or othar
approved corrosion resistant material. This system shall be installed
after deck repair is complete as s=pecified in the special provision.
All electrical work shall comply with the requirements of the Mational
Electrical Coda.

The cathodic oprctection system shall include a wminimum of five
permanent refarence cells (half-cells), five resistance type corrosion
rate probes and five thermistors installed in *he dack for monitoring
the system.

The Contractor shall submit to the Fngineer for approval all drawvings,
d2tail plans and calculations for this system. In general, six sets
of prints shall be submitted to the Engineer for approval. Approval
of drawings and details shall be understood to be an accep-ance rather
than a cheack on the system. No changes shall be made to any drawirg
af“er it has been aprroved, except by the consent or direction of the
Engineer in writing. No materjal shall be purchasesd or fabricated and
no work shall ke done on preparation of +the dack surface or
installazion of any part of the svstem until the plans have been
approved by the Enqgineer and corfirmation ¢f such apworoval has beer
received in vwriting by the Contractor.

Prior to the completicn of the prodect, the Contractor or his supplier
shall furpish the original drawings c¢f the as-built system to the
Enginear, All drawvings shall be cn sheets conforming in size tc the
provisions of section 1-05.3 of +the standard specifications. In
additiorn, the Con*ractor shall furnish six complate sets of operating
and maintenance irstructions to the Engineer.

To aid in assuring proper installation, enerqgizing and adiusting cof
the ca*hodic protection system, the Contractor shall have available
during installaticn of the svstem the services of a qualified full-
time field representative in the amploy of the system supplier. This
representative shall be qualified in the field of cathodic protection
of reinforcad structures and shall be a registered Profassional
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Engineer certified by the National Association of Corrosion Engineers
as a Corrosion Specialist or cther Corrosion specialist approved by
tha Engineer. The representative shall provids instructions and
*raining of State personnel in the operation and maintenance of the
systcm.

Testing of this systew shall be as recommended by the system supplier.
Number and tvpe of tests to be parfcrmed shall be approved bv the
Engineer prior to s+*art of any testing. The results c¢f this testing,
the data collectad and “he findings of +the whole study shall be
documented and presen+ted to the Enqgineer fcr his use.

The Contractor shall alsc submit to the State a proposal document by
the supplier of the cathodic protection system indicating how to
maintain, monitor and evaluate the system and prepare periodic
per formance reports. The proposal ddcument shall cover a period of
+ime of three yvears after the State has given final acceptance of all
work under this contract. Such proposal document shall be furnished
to the State before tha State shail apprcve th2 source of supply fcr
the system. The rropcsal document shall include an itemized 1list of
activities and costs that describes +he labor and materials
anticipated to operate and waintain +the svstem in a satisfactory
BANN2T. The State shall bhave the cption of entering intc an
arranqgement with +he supplier to provide the services contained in the
proposal without interference or cbligation to th2 Contractor. Such
an arranqgement does not relieve the Contractor froa providing
instruction and training of State personnel in the operation and
maintenance of *he system befors final acceptance of the vork as
describasd elsawhere in the contract provisions.

Tha cathodic protecticn system supplier shall be oneé of the following:

+

1, Norton Corrosion Limited, Inc.
22327 - 89th Avenue S.F.
Woodinville, WA 98072
Tel. (206} u83-1616
TWY 910 449-2810

2« Harco Corgporation
Cathodic Protection Divisicn
3411 Arden Road
Hayward, California 94545
Tal., (415) 783-0924

3. Matcor, 1Inc.
P.0O. BOX 687
boylestown, Penn. 18901
T=21l. (215) 3u4&-2974

SR 24
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4, Raychem ccrraration
300 Constitution Drive
Menlo Park, California 94025
Tel. {(415) 361-50137

The Contractor is advised that the State may exclude this item of work

f=~an this contrac% in accordance with section 1-09.5 cof the standard
spacifications.

The lump sum conitract price for "Cathodic Protection System™ shall be
full compensation for all labor, wmatarials, tools and equipment
nacessary to complete, furnish, install, enerqgize, adjust, evaluate
and tes* the svstem as specified and as shown in the plans. All
concrate parches required for equipsent installation, includiag
repairs to damaged areas, f any, ard the proposal documents to
maintain this system are also included in this item.

BRIDGE DRAIN RISERS

All steal used in the construction of the risers for the drain
nodifications shall cenfors tc ASTH designation A-36. The bridgs
drain risers shall be welded to the top of +he existing bridge drains
as dstailed in the plans before installaticen of +the latex modified
overlay and +thay shall maintain uniform contact with the existing
drain. The latex modifi=d concrete overlay shall extend to the botton
of and all around the bridge drain riser.

after all +he items of work on this proiect have been ccepleted, the
Con+ractor shall clean and flush all eight of the existirg bridge
drainse.

A1l costs involved in the constructicn of the risers fcr the drain
modifications, shall be incidental to and included in the unit
contract price per square yard for wLatex Modified Concrete Overlay".

EXPANSION JOINT MCDIFICATION

The Contractor shall remove perticns of the existing expansion joint,
furnish material for and install the new expansion +Joint and steel
plates in accordance with th2 contract documents.

The expansion dcint system({s) shall be installed in accordance with
+ha manufacturer's written recommendations. The Contractor shall
submit, with his werking drawing submittal, the manufacturer's w-ittern
irstallation procedure to the Engineer for his approval.

Tha Contrac*tor shall submi* working drawings of the exparsion joint
systemn(s) proposed for use in this project to the Erqineer for

approval. submaittal of working drawings shall be in acccrdance with
provisiors ot section 1-05.3 cf the etandard specifications. Six setis
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e N SR o o PROJECT ENGINEER
| WASHINGTON STATE Chorge

Sheet_ 1 of I DEPARTMENT OF TRANSPORTATION Ovder
g e _RISIRS CHANGE ORDER | : Nomber___ &
. Ordered by Engineer under terms of Seclion 1 - 04 4 ‘
; D of the Stondord Specificanons !
‘ 2957

G Chonge proposad by Contracior

-.  Superier Asphalt & Coucrote Co,
P. O. Box 10268 _ B

Endorsed by: %immL _ Yakima, WA W9 - —

> 8-13-85

Sigmature - . Duse Lyt Fooo ﬂ zﬁ [ ——— _ —
tile Qperations Menager I I r=e24(1) . _
Cunsent given by Surety: (when required} bt Yakima to Moxee Climl = =
By: * ATyt S Co S - s S

DESCRIFTION OF WORK
You are otdered 16 perform the tollowing described work upon recespt of on opproved copy of this change order:

Permission is granted to substitute the heavier epexy costed welded wire fabric in
4 ga. 4* X 4° mesh for the plan 5 ga. 4* X 4" epoxy costed welded wive [abric.

This substitution is s superior preduct, and will be made at »u extra cast to the State.
No change in paymenat (incidental teo LuaXxNCWNdxGexXex).

Expansion Jeint Modificatien). -
This C.O. will uot require a time extension. -

All work, materials and meosurement to be in accordance with the provisions of the Standard Specifications and Special Provisions for the type of consiruc-
tion involved

PPROVAL’ ORIGINAL CONTRACT CURRENT CONTRACT ESTIMATED NET CHANGE ESTIMATED CONTRACT
q REQUIRED : AMOUNT AMOUNT THIS ORDER TOTAL AFTER CHANGE
HEADQUARTENS
D APPROVAL
REQUINED &. - s 953.160.97 $ ”}.lq.ﬂ ) -9 $ 963,168,97 |
DISTIICT USE HEADQUARTER'S USE
o =dw  APPROVAL RECOMMENDED APPROVED
. AN
. -
3 - - - -
i { Projest Enginers Date Highway Construction Engineer Dute
: - G APPROVAL RECOMMENDED R APPROVED
DISTRICT ADMINISTRATOR M‘ Vsl S ST :
C" / 2’?‘:“ 2 -34- A
By - Py - i S — Date ? / g! 34
" :

FORM 4 004
wEVISED v TV

0o

oy

— T




P
. WASHINGTON STATE
Sheet 1 of 1 DEPARTMENT OF TRANSPORTAT ' Chonge
ave  B115/85 CHANGE ORDER JLEC A 2
i umber
—.u, Ordered by Engineer ynder terms of Section 1 .04 4
@ of the Standard Specificathions

Part
ar 2957

) [j Change proposed by Contracior
Part

o _.Superior AspF ¥ Concrete Co.
P. O. Box 10268
Co. Yakima, WA 98909

. . Sign Roule _S_B 24
. Title Operations Manager Foderni i na,  _E-024(13)
Cunzent givem by Surety: fuben reysived) Project Titte Yak:ma to Moxee Canal

By:

AHaorney-indact Date o | -

. DESCRIPTION OF WORK
You are ordered lo perform lhe loilowmg described work upon recept of on approved copy of this change arder:

(1) Plan Sheet 29 of 30 shows the welded wire fabric extending 18" minimum beyond the
steel plate. At the Contractor's request, this mesh can be shortened to avoid contact
with the cathodic anode. The mesh should extend beyond the edge of the plate a
minimum of two inches to prevent a crack developing at the steel-concrete interface.

i
{2) Permission is granted to delete the painting requirement on the expansion joint plates
as described in the Special Provisions on Page 72, providing the surface of the expan-
sion joints are sand blasted prior to the concrete pour.

{3) The Contractor is directed to leave the wet curing blankets on the deck for a total
of 48 hours. Accordingly, the dry cure time is reduced to 48 hours. Thus. the total
cure time 15 96 hours, in accordance w1th the Contract Special Provisions,

If it becomes necessary to remove the blankets, re-wet the deck, and replace the
blankets prior to the end of the 48 hour wet cure, payment for this work will be in
accordance with Section 1-09.6 of the Standard Specifications, Force Account, and
paid under Item #i5, Roadside Cleanup. No other compensation will be ne ry.

. ) ) . ?’%‘2-»30:”;
"L ‘ "@

This Change Order will not effect contract time.

-
A oY
e UG‘IQBS o
By —~
W' 0,

- T.
YN 1 JD
* UN!O"‘:.%AP w,\m“

ton mvolved
DASTRICY

APPROVAL ORIGINAL CONTRACT CURRENT CONTRACT ESTIMATED NET CHANGE

REQUIRED AMOUNT AMOUNT THIS ORDER

HEADQUARTERS ,
[ aravmen s 963,160.97 s 963,160.97 |, -0- s 963,160.97
{

HEADQUARTER'S USE
APPROVED

i
/zQ/ /8 @ 2 RBE
= Projechballineer /. e - ngbwc_y Construction Engineer Pute

_
. @ aeproval Reco»}funso L asprovio
| DWOR C /. BC—"Puios\

"Ol [ AFLLT LI Lo

4



Tty ’ . ki & ORIGINAL
- « - )
WASHINGTON STATE
Showr_1__ of 1 DEPARTMENT OF TRANSPORTATION * ) Chomee |
¢ B/22/85 " CHANGE ORDER } Nomber 4
el
Ordered by Enginser under terms of Section  1.04. 4
D of the Srondard Specilications
Centract No 2957

' - Chonge proposed by Contracior

1o . Superior Asphalt & Concrete Co.

P. O. Box 10268

Endorsed by W _ Yakima, WA __ 98909
Contracior Ji . S o
Beff K Y e-26.8s
. Sigmature : Dase Sign Routs _SR 24
Title Contract Bepresentative Federal At No. _F-024(13) _
£ given by Surety: (whew regus Project Titis ~Yakima to Moxee Canal
By Atsormeyinfact Diate ' T o

....................................................................... DESCRWPTION OF WORK ... ......... ... it
Yuu ore ordered 1o perform the following described work upon receipt of on approved copy of this change arder:

The Special Provisions require sand blasting 24 hours in advance of the placement of
latex modified concrete.

Permission is granted to use high pressure water blasting (acceptable to the Engiine’e'r)
in lieu of sand blasting.

2 to the sensitive nature of the cathodic bridge protection, this change in method of

blasting (cleaning) is potentially a superior nethod Correspondingly, this change is
made at no credit from the Contractor.

This change will not effect contract time.

Al work, materials ond meourement 1o be in accordance with the provisions of the Stondard Specifications and Special Provisions for the type of consiruc-
tion involved.
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DESCRIPTION OF WORK

All work, matenals and meosurement to be in accordonce with the provisions of the Siandard Specifications and Special Provisiens for the

You are -wdered to perform the tollowing described work upon recept of an opproved copy of this change order:

ZYessure epoxy seal the two steel expansion joints for Bridge 24/5.
40f, but not be Nmited to, drilling the steel plates to accept the apoxy, supplying anc
Placing a sealer epoxy on joints that will leak the pressure epoxy, supplying epoxy,

pumping the epoxy into the joints, and other work xs meeded.

This work will consist

Payment for tae above described work will be paid for under the new item "Pressure
poxy Sealing”, and will be considered as a specialised service.
of Sheet 3 of 3 of this C.O. shall alse apply.

As such, the provisions

This work will be done concurrently with the other deck werk, and will not involve any
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Specialized s.f;ices:

Under aqreesment Ly the Enqineer and the Corctractcr, it may be
datersined tbat a certain item or service under force account
work carnot be satisfactdorily rerforased by tha forces of thse
Contracter or his salcontractors, in vhich case s=uch ites or

arvice way be perfcrzed by a srecialist. Invoices for such

tem ¢TI £arvice on the basis of ¢the current wmarket rrice
tnerecf say be accepted without coaplete itasiza*ion of
ladbor, materjal apnd equigment cost vben such itewizatlicr is
ispracticabla or nct custesaty under the circuastances.
¥hare the force acccunt work necessitates fatrication or
machicing wcrk by the Ccntracter awvay from the fot sita,
charqes for such wcrk may, by aqreement, be accerted as a
spaciaslist tilling. The specialist invoices shall show
credit fer cash or trade discounts cffered or available the
same as agprlies tc force account work, but shall not include
a percentaqge or other sarkup. An ascunt equal tc 15 rercent
of the <tctal invecice frowm the srecialist shall be added for
overhead, oprofit, and all other costs in<cidental to
furnicehirg atd groviding such specialized work.

The State 7Tesarves the riqht tc disalloy invcice caysents
btased ¢n rates higher than those customary for similar +types
of work. The ©Pngineer may request a detailed kreakdown of
the irvcice cr forther dccumentation which Justifies the
requested paviant, ITn the event payvyment by invcice ix
disallcwed, rpaveert shall be pade using the elesants
spacified under sulparaqraphs 1, 2, and 3 of sacticn 1-09.6
of the stardard specifications.
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APPENDIX D
PROJECT PHOTOGRAPHS
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Yakima bridge elevation.

Yakima bridge deck.
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It was necessary during this project to keep
one lane open to traffic at all times.

The first phase of the project was to scarify the deck 1/4" inch
to remove surface contaminents such as oil and grease.
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Locating delams by chain dragging and
marking on the deck in red paint.

Pneumatic jackhammers are used to
remove the delaminated areas.
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Delam removal.

Premixed Fondu was used to repair
the delaminated areas by hand.
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Expansion dams were found loose in some
cases and were epoxy injected.

Cutouts are made in the deck to install the
reference cells and rebar probes.
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fhe small concrete block on the left is the rebar probe and
the reference cell with cover is shown on the right.

Rebar probe and reference cell being
sized for the deck cutouts.
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The deck is further prepared
by sandblasting.

Fastening panel mounting rod to
the deck near the curb line.
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Ferex anode panels are rolled out on the deck.

The Ferex anode is manufactured
by the Raychem Company.
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Stretching the anode panel to size.
Drilling and installing plastic fasteners.

Anode strand panel loops meeting the panel
mounting rods at the center of the bridge.
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The deck is further cleaned by water blast just
prior to pouring the latex modified concrete overlay.

The Bidwell paving machine is tested
prior to the LMC pour.
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Night pour of the LMC.

Plywood on the deck was used to distribute the
weight of the LMC truck on the anode.
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Slurry is brushed on the deck
prior to placement of the LMC.

LMC deposited on deck by chute from truck.
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Further spreading of LMC by hand
in front of the paver.

LMC covered behind the paver with wet burlap.
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