


Bridge No. 44-0019

05-MON-001-59.4 BiXbY Cre ek
Built 1932




Bridge No. 44-0036

05-MON-001-60.1
Built 1932 Rocky Creek




Bridge No. 44-0018

05-MON-001-63 Garrapata Creek
Built 1931




Bridge No. 44-0012

05-MON-001-64.33 1 1
S Granite Canyon Bridge




Malpaso Creek Bridge




Bridge No. 44-0058

05-MON-001-20.95 Limekiln Creek
Built 1957
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Limekiln Creek Restrainer Cable




Limekiln Creek Rocker Bearing
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Limekiln Creek Girders
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Bixby Creek 44-00195
Built 1932

Rail

» Severe cracking with unsound concrete and spalls with exposed
rusted rebar.

Deck

o Pattern cracks spaced less than 1’ apart throughout.

* 1% of the deck area is spalled or unsound.

e Chloride concentration up to 5.5 LB/CY in 0 — 1” depth; up to 2.43
LB/CY in 1” — 2” depth.

Superstructure/Substructure

* Numerous spalls and areas of unsound concrete due to rebar
corrosion scattered throughout superstructure and substructure
elements.

e Chloride concentration in the arch ribs:

%0 - 1" depth : 1.95 LB/CY to 3.77 LB/CY
“1” —2” depth : 0.23 LB/CY to 5.2 LB/CY
“2” —3” depth : 2.02 LB/CY to 3.59 LB/CY

**(Concrete cover is approximately 3”)



Bixby Creek Rail




Garrapata Creek Rail




Garrapata Creek Rail




Garrapata Creek Rail




Garrapata Creek Rail




Rocky Creek Rai




Malpaso Creek Rail




Bixby Creek Deck




Granite Canyon Deck
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Granite Canyon Soffit




Malpaso Creek Deck




Bixby Creek Arch Ribs




Bixby Creek Girders
()




Bixby Creek Bent Caps
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Garrapata Creek Arch Ribs




Garrapata Creek Columns




Granite Canyon Arch Ribs




Granite Canyon Arch Ribs




Granite Canyon Girders




Granite Canyon Columns




Granite Canyon Bent Caps




Malpaso Creek Arch Ribs




Malpaso Creek Strut




Malpaso Creek Columns




Rocky Creek Arch
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Rocky Creek 44-0036
Built 1932

Rail

» The concrete barrier rail posts are deteriorated along left and right barrier rail

length. The deterioration includes large cracks, unsound concrete and spalls with
exposed reinforcement.

Deck

» Polyester concrete overlay in good condition.

Superstructure/Substructure

» There are numerous spalls and areas of unsound concrete scattered throughout
the superstructure and substructure elements.

* Chloride concentration in the arch ribs:
“*0—1" depth : 5.62 LB/CY
1" —2” depth : 6.82 LB/CY
2" —3” depth : 8.74 LB/CY
**(Concrete cover is approximately 2.5” )
+6,200 psi concrete strength
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Rocky Creek
Spall Locations

T IITE T TOTAL
ors1] counry | sorsi croiees |'na. [sucers

05| Mon [ 1ssmez0ze] 21

§-25-10
REGISTERED CIVTE ENGINEER  DATE

11-28-10

FLANS APPROVAL DATE

THE STATE O CALUFRNIA O ITS OVFICERS OF AGEWTS
SHALL WO B RESPONGIBLE FOR [ ALCLRACT O &
(FPARLETENESS 0F ELECTRONIC COFIES 0F THTS FLAW SHEET.

BOTES: [APPLY TO THIS SHEET ONLY]
Column
See "CONCRETE SPALL REPAIR DETAIL" on
MISCELLAREOUS DETAILS sheet for spall
repoir details.

TRINSFER OATE: O7-30:200
FELD CORECTON DATE: O5-25-202  CONTRACT WOk 05059804

:‘- € Route 1
i

ROCKY CREEK LEFT SIDE ELEVATION SPALL MAP q

. i . .
Left Side Right Side
NO SCALE A
(Dcean Side) T [Lond or Creek Side)

AN MEYER

ROCKY CREEK - TYPICAL SECTION

SCALE

ROCKY CREEK SPALL REPAIR TABLE (LEFT SIDE OF BRIDGE)

APPROINATE | AFPROFIVATE | AFPROXINATE | AFPRORIWATE

LOCATION DESCRIPTION LENGTH WOTH DEPTH VOLME
{feet) (reet) {inches] | [cubic feet)

CORRECTIONS TRINGFERSED BY: B
FELD CORRECTIONS BY:

Botfom of girder
Decorative haunch
Tower 2, left leg, backside face closest to abutment
Tower 2, inside corner
Tower 2, left leq, front face
Tower 2, lefT _deck_overhang
Tower 2, deck_overhang
Column 10, outside foce {ocean side)
Left exterior girder, inner foce
Near Column 3, underside of girder
Column 9, backside, corner
Column 8, top, (prier repair)
Arch_hounch
Wid-span, left exterior girder corner
Mid-span, left exterior girder, top of haunch, corner
Between Columns 4 & 5, corner
Between Columns 3 & 4, (eft exterior girder, corner
Between Columns 3 & 4, [eft exterior girder, corner
Adjacent fo Columns 2, boffom of exferior girder, bottom face
Between Columns 1 & 2, adjacent fo Column 1, fop of arch rib
Column 1, Tink beam haunch, botfom face X . . X
Column 1, 1eft exterior girder, botfom face X . 0.
Tower 1, 40" above the fop of the arch, creek side face X . . 0.25
Tower 1, inside face [3 of this location] K K X 1.3.
Bent 5, top of link beam corner K X . 0.2
Bent 5, top of column girder Intersection, corner (3 at this location) X . K 0.4/
Span 2, left exterior girder corner [3 ot this location] 11.01

P S E ) PN PP A

Total Volume = 271 B3.38
See attached Quantity Sheet/CCO#4

AS BUILT CORRECTIONS

oesion ' Tin_Powell ¢ CAELIrI;E)I?NIA DIVISION OF MAINTENANCE| ;';;Tﬂ:s' ROUTE 1 BRIDGES
BETAILS G.F. Bidwel|
T T 2 oevaeuenr o7 mansporTiron| | pEatan ROCKY CREEK SPALL LOCATION TABLE NO, 2

(TRUCTIRES ok INTERACE CEWERAL PLAN & CETALL SHEET (EWG 15} (REW. 16177071 IEpy— T

. ! Lai -
pe . EX 82sso0 T e A -3 A T




Rocky Creek
Spall Locations

T A B
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05| Mon + | t.5s792.0 |19 21

-25-10
REGISTERED CIVTE ENGINEER  DATE

11-29-10

PLANS APPROVAL DATE

THE STATE o SN R I OTHERS O AT g
S 0T A >
e TIESS o ELEETRNE IS O TS ALY ST

Note:

MOTES: (APPLY TO THIS SHEET ONLY)
Col = Column

See "CONCRETE SPALL REPAIR DETAIL" on

Tower 1 ; MISCELLANEOUS DETAILS sheet for spall
repair details.

ROCKY CREEK - RIGHT SIDE ELEVATION SPALL MAP

NO SCALE

. 7
ROCKY CREEK SPALL REPAIR TABLE (RIGHT SIDE OF BRIDGE) o e S bounto o ek Side)

APFROXIMATE | APPROXIMATE [ APPROXIMATE | APPROXIMATE
LOCATION DESCRIPTION LENGTH WIOTH DEPTH VOLLME
(feet) (feet) linches) | [eubl
Tower ¢, top of fower down, interior corner 15.0 .25
Tower 2, top of tower down, creek side, interior corner 100.0 K
Column 10, near top of orch sorner .0 . . . _
Eolunn s, indors co of gircerfaco o : : : ROCKY CREEK - TYPICAL SECTION
Column 10, underside of girder foce 0 . . R NO SCALE
Column 9, corner 0.0
Column 10, corner
Column B, underside of girder face
Between Columns & & 8, girder corner
Column 8, near top of arch rib, corner
Between Columns € & 7, underside of arch rib foce
Between Columns 8 & 9, underside of arch rib foce
Between Columns 5 & &, neor Column 6, underside of arch rib face
Column 6, underside of arch rib foce
Between Columns 5 & &, underside of arch rib corner
Column 5, underside of arch rib foce
Column 3 to Calumn &, entire underside of arch rib face
Column 4, top of column, on both &1des of girder [2'x 2'x 2 x 2-sides)
Column 2, top of column, on both sices of girder [2'x 2" x 2" x 2-sides)
Column 2, creek side corner
Column 1, top of arch corner
Column 1, top of column, on Dofh sides of girder (2 x 2 % 2 x 2-sides]
ower 1 corner, (cumulative visual estimate]
Column 1, meuntain side below link beam, corner
Tower 1, mountain side corner
Bent 5, lower link beam corner lcreek side = 3', mountoin side = 27
Bent 5, 10" above link beam corner
Bent 5, ot upper |ink beam corner
Bent 5, upper |ink beom _haunch, corner
Bent 5, link beam_hounch corner
Bent &, mountain side of |ink bean corner
Bent &, mountain side of |ink bean corner
Bent 3, ot link beam corner
Bent 2, ot link beam, 10’ from ground, corner

A EYER

CORECTING TRSFERED 811 86
FELD CORFECTINS BY:

s RN W
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'lcnm Volume = -9H 69,96 + 95.47 (CL0=4)
See ottached Quantity Sheet/CCOR4
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AS BUILT CORRECTIONS

STRUCTUSES WA INTEAANEE SERERAL FLAN & SETAIL SHEEY (EWGLIS) CREY, 15177001




Rocky Creek Bridge




Lessons Learned
Rocky Creek Bridge Repair

Unsound concrete removed was twice the
original assessment.

Sounding did not locate all the unsound areas.
Have flexible funding to allow for changes in
scope of work.

There is a prevailing need to apply corrosion
mitigation measures to all Big Sur spandrel
arch bridges.
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Corrosion Mitigation
Alternatives




Corrosion Mitigation
Alternatives




Corrosion Mitigation
Alternatives




Corrosion Mitigation Alternatives




Concrete Repair Strategy




Electrochemical Chloride Extraction (ECE)
From Salt Contaminated Concrete

Temporary Conductive
Anode Media
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Electrochemical Chloride Extraction (ECE)
From Salt Contaminated Concrete

Temporary Conductive
Anode Media
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Electrochemical Chloride Extraction (ECE)
From Salt Contaminated Concrete

Temporary Conductive
Anode Media

Current paths
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Electrochemical Chloride Extraction (ECE)
From Salt Contaminated Concrete

Temporary Conductive
Anode Media

Current paths
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Norcure® ECE Treatment Process
[-480 Substructure Omaha, NE
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Installation Complete
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Piers after ECE Treatment
Cleaned and Sealed




Rainbow Bridge- Idaho

(chloride extraction performed on arch ribs)
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Rainbow Bridge- Idaho

(chloride extraction performed on arch ribs)




Caltrans Action Plan

Perform chloride extraction at Malpaso Creek

Bridge as a trial.

Easiest access. Lowest risk of construction and
environmental problems.

Apply lessons learned from Malpaso project to
the remaining Big Sur spandrel arch bridges.
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Performance Measures

Perform half-cell survey before and after
treatment to measure reinforcement

corrosion potential
Take concrete cores to measure before and

after chloride levels.

66



Concerns

Access
% Steep gorge with no access from the ground.
Containment

\/

¢ Full containment required. No electrolyte or construction
debris can fall into the gorge.

Structure Capacity

*** Weight of scaffolding and chloride extraction system may
require staging.

N/

** Highway 1 must be kept open to sightseeing busses.
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Questions?



