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Field Surveying on Harbor Structuresin Taiwan
Kuei-Ching Chen

ABSTRACT

Taiwan is surrounded by sea. The world trading activities around the earth
are major via carrier transportation. And harbor facilities are played as one of the
important channels. Recently natural forces attacking and catastrophes occurred;
lots of public facilities are under seriously damaged. Harbor structures are also
confronted and being more concerned. Therefore, their physical situations and
safety must be definitely realized and necessary precaution strategies are taken.
In the article, five mgjor harborsin island are under investigated and discussed.
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()

Harbor Concrete Structures Deterioration (1)
Chau Lee
ABSTRACT

Most harbor concrete structures are confronted and aggressed by marine
severe environment. Therefore, in order to prevent shortening the structures
servicing years, concrete durability must be taken into consideration in planning,
design, working and maintaining. In the paper, the topics were focused on
concrete durable items, such as deteriorated patterns, physical or chemical
resistant ability and rebars corrosion problems.
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Harbor Concrete Structures Deterioration (11)
- Alkali-Aggregate Reaction in Concrete

S.W. Hsu
ABSTR ACT

Environment around seashore area is one of the potential conditions for
akali-aggregate reaction (AAR) occurred in concrete. Therefore, AAR testing
must be listed as one of the important items in field surveying. It is a long-term
reaction and would result in concrete deteriorated. For new concrete structures,
there might be no symptom of AAR in a short time period, although sing
reactive aggregates. In fact, it should be happened in thelast unless some precautions
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were taken during the constructing. AAR would cause concrete expansion,
cracking, and result in rebars corrosion. Eventually, it would make structures
collapsing. In the article, some physical cases of AAR, diagnosing methods and

rehabilitation strategies are discussed. It would be helpful to understand AAR
preliminarily.

1940 Stanton Engineering News
Record
1996 6 21
CNS 13619 A3355
1.
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Corrosion Inspection and Prevention for Stedl Piling Systems
J.S. Luo' K. H.La? T.S Tsé® C. H.Cha*

ABSTRACT

Corrosion of steel piling systems in marine environment is apparent. To
insure that the structural integrity of harbor systems is maintained for the
anticipated service life, corrosion inspection and prevention of steel piling systems
are important. The present study is focused upon procedures to perform
corrosion inspection for steel piling systems. In addition, corrosion prevention of
piling systemsin splash zone and tidal zone is addressed.
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1. [3]

TYPICAL COATING SYSTEMS USED IN THE ATMOSPHERIC ZONE™

Coating Systern Thickneszs

pm miis
Wash Primer 13 0.5
Vinyl, intermediata and topcoate (3 to 4 coats) 200 to 250 8-10
Wash Primar 13 0.5
Chiorinated rebber, intermediate and topooats (3 1o 4 coats) 200 to 250 g0 10
Ingrganic zinc-nch sell-cured primar 75 3
Eposy intermediate coat 125 5
Vinyl acrylic or polyurethans topooat 50 2
Ingrganic zinc-rich salf-cured primer 75 3
Epoxy intermadiate and topeoat (2 coats) 250 10
Inarganie zine-rich selt-cured primar 5 3
Vinyl high-build irtermediate coat 100 to 150 406
Vinyl topcoat (2 coats) 50 2
Imerganic zinc-rich post-cured primer 75 3
Epoxy intermediate coat 125 5
Vimyl acrylic or polyurethane topcoat 50 2
Imorganic zinc-rich post-cured primer 75 3
Epoxy tie-coat 50 2
Epoxy imtermediate coat 100 to 150 4106
Vinyl acrylic or polyurethame topcoat 50 2
inarganic zinc-reh post-cured pamer m 3
Co-polymer tis-coat 50 2
Vinyl high-build topcoat 150 to 250 61010
Inorganic zinc-rch seil-cured primer s 3
Epooty te-coat 50 2
High-build polyurethana 150 to 200 Eiod

* The specified numpar of CoSIE and Me TECENBLS May Vary #Mong coeraions and manutaciures.

NACE Standard RP0176-94)
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2 (2]
System | Surface | WaveAction |Wave Action| Structure Geometry
Preparation|(Application) | (In-Service)
C&C Abrasive Upto2m Severe Straight Tubular Sections
Blasting
UCE Abrasive |[Essentially No| Moderate Essentially Unlimited
Blasting | WaveAction
Can be Present
UCEC | Abrasive | Upto0.6m Severe |Tubular Sectionsand Simplg
Blasting Geometry
PBC | Mechanical | Upto 0.6 m Moderate | Straight Tubular Sections
Cleaning
SGBC | Mechanical | Upto 0.6 m Moderate Straight and Complex
Cleaning Tubular Sections
Concrete| Mechanical | Uptol1.2m Severe Straight Tubular Sections
Cleaning or and Straight Angle Steel
Abrasive
Blasting
Alloy | Mechanical | Upto 0.6 m Severe Straight Tubular Sections
Cleaning and flat plate

C& C= Cofferdam and Coat
UCE= Underwater-Curing Epoxy
CEC= Underwater-Curing Epoxy-Based Composite
PBC= Petrolatum/Wax-Based Composite

SGBC-= Silicon Gel-Based Composite
Concrete= Concrete Composite
Alloy= Alloy Sheathing

Typical Maximum In-Service Wave Heights
Moderate= Up to 1 m (3 ft) wave heights
Severe= Greater than 1 m (3 ft) wave heights

NACE International Task Group T-1G-27)
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CNS 10757-K 6801
(ASTM D3359)

CNS 10757-K 6801
(ASTM D2794)

CNS 10757-K 6801
(ASTM D3363)

ASTM D968

CNS 8886-28026
(ASTM B117-90)

ASTM G53-91

ASTM D2247

ASTM D714-94

ASTM D1654-92
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5. -
2 : (200 0G(%) | OEa
(kg/cm?) (in-1b) (240HR) | (240 HR)
(1200 HR)| (1200 HR)
(1200 HR) | (1200 HR)
45
A (Epoxyl-Both)| > 30 ) 3H 0 10 97 3.5
45
B (Epoxy2-New)| > 30 ) 4H 1 5 98 10
45
C (Epoxy3-New)| > 30 ) 3H 4 10 85 4.5
45
D (Epoxy4-Old) | > 30 ) 3H 3 10 98 12
E 80
> 30 H 10 88 35
(PU1-New) )
45
F (Epoxy5-Old) | > 20 ) 6H 10 75 20
G 80
> 50 2H 2 10 98 7.5
(PU2-New) )
I 5%
- - - - 7 - -
(_ -New)
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Test Pile No.

DEPTH (m)

w
I A A A T T

1-4

3

%

"

5-8

A

9-12

13-16

91

17-20

Pile Sequency

#1

H2

0.00 0.05 0.10 0.15 0.00 0.05 0.10 0.15 0.00 0.05 0.10 0.15 0.00 0.05 0.10 0.15 0.00 0.05 0.10 0.15 0.20

Test Pile No.
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w
I A A A T T
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CORROSION RATE (mm/y)
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ﬁi
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toa
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DEPTH (m)

w
I A A A T T
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é
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w
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Test PileNo.

1

DEPTH (m)
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105
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Test PileNo. Z1 Z2 Z3 Z4 Z5
l —_—
0 p—
-1 —
-2 —
g —]
T 3 __ _E_ Convex
-
a — —@— Sde
-5 __ —a=— Concave
6 — I
-7 —
-8
rrrrrrerrrrr e
00 01 02 03 00 01 02 03 00 0O1 02 03 00 01 02 03 00 01 02 03 04
CORROSION RATE (mmly)
9. Z (convex) (side) (concave)
Test PileNo. Z1 Z2 Z3 Z4 Z5
L —
. |
0 — H
-1 —
-2 —
g —]
r 2 B come
A
a - —@— Side
-5 —
— _+_ Concave
-6 —
-7 —
-8
rrrrerrrrerer T
-950 -900 -850 -800 -950 -900 -850 -800 -950 -900 -850 -800 -950 -900 -850 -800 -950 -900 -850 -800 -750
POTENTIAL (mV vs. Ag/AgCl)
10. Z (convex) (side) (concave)
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12.

9a 7

—E— A-Epoxy-Both
+ B-Epoxy-New
—+— C-Epoxy-New
—— A E-PU-New
—*— G-PU-New
——3%—— Hzn/alNew
—.— Blank

0

T T TTTT1TT1

10 20 30 40 50 60 70 80 90
EXPOSUREDAYS

(1 mH2)

Coating Samples

—H— A-Epoxy-Both
—*— D-Epoxy-Old

+ F-Epoxy-Old

—.— Blank

10 20 30 40 50 60 70 80 90
EXPOSURE DAYS

(1 mH2)

4-31



1.W26-83m () 2W26-83m ()

3.W26-87m ()

4W26-87Tm ()

6.W26- 123.3m
5. W26- 153.3m

4-32



9a 7

8. - 11. 1/0
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13. A 16.F 170 )

14. A 170 ) 17. F

15. F 18. R (100 )
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19. A 22. HDPE

21.
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