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Learning Objectives
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! ADescribe some NDE methods available for evaluating the condition of
external tendons ’

ADescribe the characteristics necessary to determine quality of tendon grot
ADescribe a technique for supplementing external draped tendons
AExplain the importance of incorporating replaceable tendon details
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Topics

A Structure Overview

A Assessment Phase

A Remediation and Repairs
A Summary
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tructure Overview
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Structure Overview
ADTT: 8,960 (Each Structurg _ ‘ %

5 Of the three crossings,

' Wando carries:

A 39% of the total traffic
A 87% of the truck traffic

Image  Landsat/. Copernicus
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Structure Overview

Erected: 1989
Opened: 1991
. Construction cost: $32M

Total Length: 7,900ft (Each)
Max Span Lengths: 400ft
Approach Span Lengths: 150ft
Total Number of Spans: 49 (Each).._ 4‘;«'
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Structure Overview

A Precast, PosTensioned Segmental Construction
A Approach Spans erected with the SganSpan Method
. A Main Spans erected with the Balanced Cantilever Meth
| utilizing a temporary piers

A Combination of Internal and External Tendons
A 600 External Draped Longitudinal Tendons
A 792 Internal Longitudinal Tendons
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Structure Overview
A Approach Span Erection
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A Approach Span Erection
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Structure Overview

" A Approach Span Erection

SPAN | SPAN 2

Precast Shims
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Pier | Pier 2 (See Sheet 223 ) Pier 3
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Structure Overview
A Approach Span Erection

150 0" (Span 4)

f F Eier
150-0" (Span 3)
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Structure Overview
A Approach Span Erection
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A All original anchors except one per web are
uninspectableand unreplaceable.

| A The tendon with the accessible anchor deviates

into the top slab for multiple segments,
including over the pier segment, preventing its
replacement.

A No accommodation for future tendons




Structure Overview
A Main Span Unit Erection
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Structure Overview
A Main Span Unit Erection
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Anti-Vibration Device
| To be Placed for Tendons
| M) Thro M5 Only
11 (see detaill

wi- & Bier 26

Main Span Tendons in Contract Drawings

4

¢ PIER 25(TEMPORARY) i; PIER 26

External Main Span Tendons in Shop Drawings
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Structure Overview

A M1 Tendon Failure
A 19 Strand Tendon
A 1,010 ft long
. A External Tendon
A Continuous between Piers 20
A Passing 8 Diaphragms
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Structure Overview Riptured, Tend@n

A Response: Supplemental Tendon \ | l

A No other distress evident (not yet siressed).
A Installed crack monitors at key locations
. A Closed one traffic lane to reduce load and provide
work zone on the deck
A Modeled and analyzed main span unit
A Installed one supplemental tendon
A Detensioned and replaced M1 tendon
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Assessment Phase

Limited Inspection, Testing

and Analysis Program
! A Determine if grout
deficiencies were present
A Determine the extent and =g =
significance of these -
deficiencies
A 1dentify sources and exten
of corrosion in the external
tendons
A Propose courses of
remedial action
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Assessment Phase

Tendon Protection
A Levels of tendon protection:
A Structure
A Duct
A Grout
A Physical barrier to water and oxygen

A High pH grout forms a protective
oxide film on the strand

Water, Chlorides, CO,
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Assessment Phase

Deficiencies to look for

A Physical deficiencies
A Cracks, spalls, voids
. A Segmented, unsealed ducts
A Cracked or punctured ducts
A Unprotected grout ports

A Physical grout deficiencies
A Soft grout
A Segregated grout
A Voids and poor grout cover
A Microcracking

A Chemical deficiencies
A Carbonation

A High chloride content
A High sulfate content
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