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Table 1. Various Types of Thermoset-plastic

Mech-| oxidation | co-reaction | condensation | hydration
anism| (AF344H8) | (493 | (3R [ (Fadd)
Resin |Alkyd Epoxy Vinyl wash pri- [Contimuous
Drying oil  |Coal tar epoxy |mer materials
Epoxy ester |Zinc rich epoxy [Furan [norganic zinc
Phenol(oll- |Epoxy emulsion [Phenolic (self cure, sol-
modified)  |Rubber  sheet|(highbake) vent  reducr
Silicone lining
alkyd Phenol(epoxy- |(selif cure,
Urethane  |modified) water  reduci-
(ol-modi-  [Urethane(mois- {ble)

fied) ture cure)
Urethane(two
component )
[norganic  znc
(post cure)

Inorganic zinc  |ble)

Table 2. Various Types of Thermoplastics

evaporation(Z%) | coalescence(gH|)

Mechanism
chant : Latex dry

: Lacquer dry

resin  |Asphalt/coal tar Acrylic/latex emul-
Chlorinate rubber sion

Polyethylene
Vinyl

Vinyl acetate

&% Z7td wal A3 (softening)FHAME Yt
Ao Ay A= ¢ ZEE /FASE Aol E
TtaAeln, widd 4 JllE A4S HolA
27t nedME Fi E£e A== LEA
2 9334 A @ FH2Zd FudA 4
ANE 2d7] AL AFGANA ZSopago]l A
7t 9o e Re dvtdor FEriad Fotx
guto] &L shsdd dwraH s 4A T
B 4 g7l diZolch oldd dAHAH

i

7124 ARe ARAE o]F= wETS(re
peat unit)o] ¥H£7](functional group)&] Z )
o] we RREC LAY £x9 A$

werle] ERe wa FAsEE g =
2 AY A EE Table 13 go] FRE, &
AagFAe AgAE T AAxel A7) Tol
ol8} Table 28} o] ®FH o] 2t

23 DEMES *4

182 JEAE Y e 4% (virgin resin)o
A A (stabilizer), #4bA 2 AR 5E
45 HAPstA E@ste zdd " FHAx
4 TE FANIIY E AN BE RS S
3 QtE.(pigments)& Hrigrh. EF I E vt
E53 HAAA AgE A, old HFF I
A& AMESt ol BA el EAol #AE
=5 gvh

2.3.1 oHHA|

IEA JE5AE
A& wol7l fdtq £ FIARA 7FFA e
¥ 4sl(degradation) ¥ 2AHE s
A H7HA2A A A (stabilizer) 7 A&E .
G2 FeldEd e sjdel HLar] Hsto
AEAAM FAE SoA dEATEH o] w
el HEFHE Ao AHUAE AT
AEBAA(EAY FA) EE M =Fd
ojeted mEAZF datE e AL wH sk HdE
Aol kA T& HE £ AW

A ALE 8o N A E:

2.3.2. o

919 F2 NASAE 5o FeoAME b
& AEE fA% Aedo) golstm m=ute =
g 22U 87 fated AgHE Aom 5

2 AdE =Fo ol&Hch ALEAE 4Bt
A &7 Hste] oo HEj e A3 Faslv

aEzel &8 % (solubility) 7} RAMSHE 3@
7h & goje] Mol Fasith WRE Y
4vi2M = ¢ #E (aliphati:
hydrocarbons), ® & (aromatic hydrocarbons),
Al & (ketones), ol 28] 2 (esters), I &(alcc-
hol), &l F ol g E(glycol ethers) Fo] 3Jon
NAEAe Mz FANE Ko E G E
g W "z P g7t 8 gl
o] utg FAANA £ A& FA7 A= o

dol =
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Table 3. Various Types of Volatile and Non-vola-

tile Solventss

volatile base vehicle | non-volatile vehicle

Vehicle | gy gon) | o1m 24 98A)
Sort aliphatic acrylic
hydrocarbons alkyd
aromatic asphalt
hydrocarbons chlorinated rubber
ketones coal tar
esters drying oil
alcohol epoxy
glycol ethers phenolic
polyvinylchloride
silicone
urethane
vinyl

EA9 Aoz oladl(acrylic), ¢7)E(alkyd),
o} A% E (asphalt), <3 25 (chlorinated rub-
ber), & ElZ(coal tar), ol EAl(epoxy), H=
(phenclic), PVC(polyvinylchloride), 4 &} & (sili-
cone), $# & (urethane), Bl (vinyl) X %
of ol &gtti(Tabel 3).

2.3.3 7|€t
e wrFlE QuHon dollnA s
e B4 gol B4 2R sl5g 2717
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3] sl Mﬂt e 2
(drying agent), £&4| (emulsion agent), 74|
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3. of el m= XY

o wfge) WA SEBor Wol AMRHI U
= RAozAE oA A (pitch | bitumen) %3}
wd A A FHEo Ak dHH HEAE
o} A2 (asphalt) 4] 9 FRE&ELE(coal tar)A ¢
= 71A 257 Jdew A 7td &§3te Al
$3E 198 @ AL ALEsE £Y9Hol
ek g8 e SAg wEo] vhedn LA

F= w2y $537] d 2 23 hHEel=

E7F At YR AlgET. &A¥ELS BE =
tol gkm a5 ol HojAm FE FAo]
e Ao g §45A =87 228 HI2J

2§57 Bel AgHT e Aot &
T olge ¥R FAE AAH}Y AF HoHA
25 ALsed ARgdsel 4% g2 A%
A7t 2 oot ol HH¥A E8ES TE,
7ta 2 AF548 Aoy dwrgoer gol
AgEn gou? Iy e st de A5
N2ME AHEE A deth

4

l‘ll‘ AL

3.1 O}JAZEDIAE] OfARE, d|EH (bitu

men)

dJageERE 9% ¥
BolA e dafTt B
o ooy, dwH ¥ AW F9 FFR7 e
Wag HAARE claBERAY FEAHT} Y
2 agEd. wMad Add BAYFol $5
g Bde Yoy £ Atk AAY SAS v
2976 w29 =AU 2=l B5Yol
27 oAl wde] Atk 2au whdu e
80 @lAlE Balel 71% ¥ BEAoE =
g0l wAR AT SR P2
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(a5 2 FEDA dAdE el BF
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3.2 El2, IELEIZ(coal tar)

gee d97ay dE2A FAES DgE
2 3% (pitch)olth o FAAE HeH(coke)e] A
Z3ge)4 H5sHE mgezzry 22Ed
9N mgetEduy HBo| el AlgEHT A7)
4 Adyolut /AR Ao olaguo vl

ta At ey vnA shFo] WMA o
~gEd v 23 AgHAE @1 At

3.3 Ea|2a# (plyolefin) +X|

zgdw A A AR g
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253 de JEAY FHEA v9FA =
2F A golrh wi#e] WAuERZ de Ag
g3 9le Ea)d ¥ (polyethylene : PEY& &
7ta4 FAoEz BT £33, ¢F, 1Y %
T g whgel Al Fo] stwsich Eelgdd
Ade] drtad Eelagds ZEdddold
o HEZE(teflon)o. 2 &3 EAFA, o}z ¥
%%, Zg %33 (polyprophylene : PP), PVC
D] [;’l,o(}ﬂ ﬁ]\AE ':-o] o]p}_

3.3.1 ®z|o| =2 (polyethylene) 2| &

Zoldgde Eriad FeaEHozA nE
A A F 7bE 09Y FEE ZD AL B
olel HA 714 Wol AlgsHE Zegago|d
ZdEol oMY it AMEEHI Ae o
FE 71dol AFsitiE o) f olgol Hold 4

71HAAN, B84 Toz AEHYr g1 7
4 % 1Ad EAde] 538t Abgo] Hel st
t Rolth. EEAE 1 ugNA o
A7 A (CH e S8 o) Az=He=d T893
ol Al whgzzAd ozt A8 thE F4 (main
chain) #el & Rols=d <3 H(linear)o]#r}
7} & el (branched) 2 =27 FEFEoh o]y d
2 e oo dde] EAo] v 2 A%
£ XA Huh

Zzldddle EXAE ZAsE HE F8F
HEze) vyl HERAN dx Hed oy &
B3 Aol HEoth W7l 0.910~0.926g/
m® ¥9jql A2 AU Feld €A (LDPE), 0.926
~0.941g/em® W AL UL Zglddd
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£ Ao WE ¥24E d"A w2yl
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Fig. 1. The occurrence of hair cracks on polyethyl-
ene surface under ultraviolet-ray radiation from
sunlight.
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g -20C Z2AY Aoz Ay Ao a3y
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¥ &= A% (brittle behavior)o] @&tA+ AL A}
4219] A AE WE FoE Holvh ¥4
de ALAAMEEH HIAAA= Aol UA=7t 3
W, ofH F2s -70C BEAAA dHe EHE
fFABE @ deFHoz FAo 43I
a28n dxvt FE4E, & EAviA v ¢ed
FE, 3o delts =7 Yol
Zddd FA9 FFHHY FF 542
sAe AEPPE ARHE FLE AAEA
dutzo g ZdEd +29 Fxe PVCRT
w0t Ud 2 eAEGE 2 & #oy 2
=7 Fhgel wel Zadte 4%E 29U
Zad g 7kFE Wil 150~210°CAA o]
Fojxh. AFgexrt EAU AdEET WE
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ojmj ojgiol} Egjoldldt inFdHEE ZLEZE
AFA = WA HEtstdol Fol g ALE
g v oy, Rgdd i@ HIyHe] 1A
A %3l
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AFGEZHANAN 7]E9] 422 FeQEd &
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foam)& Al&%o
3.6 15 % #5179 (butyl rubber)

D29l BAA (elastomer)rs DEAZFAE
e PEEE AR2A dFE 2 (column),
£7)(vessel), & A(tank) 2L vl ¥ (pipin)g =}
oAz AlgHm ol HAFFAYALL IF
o] 79 A4 wat gEd, i ¥4
Bzt seEdAe "ed oA AEHA
th o]l PAHIFE HEnF BE AAdE
&A= 2EAY A B 0 ol &7
# AHe AU Uk FelolaZdolv E2

Bgda §ALFE7 AFdnRd st d¥se

wolUgl thREe] ZtAFo sl FHdel &
o Adwshy 2 Zin tE g F
v &te] ojzulel g A @ f7iststekE ol

qade zt=ch oy Adldoez o
FAEFU 71E Fole 4@ Holn w¢
B Aoy gzeldAdE AP E UE
gats} A AT A Aol A @A)
F2 Yoz AL Eoke €%
o] HAzoz Algdrh. EFFAd=
glofl galo] AHEE T

o
r&‘-’

Mo = Yo |
il

2

HJ\E;,_EFIO

u
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4 wAEE 2 24
41 DM HIIAR

u}-g—ows EPEEE RS C RS SREE
9 meld, B8A, JAEL Qg A 4
wgsmpcﬂ Hole Aze A=A AEHg
e A9 B4l AEseldel ¥ Relh

4.1.1 U 3} 2t A {chemical resistance)

Wastgelg #8E2d =2d dE JEHY

A+ 3} (oxidation) ®£& ¥ 3l (degradation)oll 7t
£ AEE uidd. oz AHEA HH
Edo] nEANEA F4(main chain)E 4
A A ZFo HPdegs ExXH 2 2EXFE
WA e orsly ElFozE IRBE,
B & 2 24 (toughness) T +X7F A
A Aslge ov ot wmaEM HEAE 3%
Hoz Aol de=d oE Ao ¥ EH
ol stetEA 1 FA (polarity)e] & zteld Ue
A5E Falsio

4.1.2 %= (resistance to water)

HAg dodlE FEFEY ey ¥ F
Ae Bo hE AL o$ Fasith du
3 g REe BAFAA B2 oimd HYRE
ZAQ3n AEBEL JdHFoz HEH FIEF
B HEHE AL AQsy] f4% A o
t} 2dd B REHY dEHY RuEA
o] A Hel % WwyoeE {rIEAY d%e
nx4 J2z2 2% J3AA7 WF4dE Hole
Hol 28 #HAe R oiurh watd WFAdL
e FaF Hddola & £ ov, ofF thA
W & 44 (absorption) % W} 534 (moisture
vapor transport) T o & AE¥ Fx v =

= 383 ABe FAF Aol 27 A=z o
g 3719 AF 17}(free volume)o| &4 3t
R ZAA 2 B, fEdoler, FHY

BN

2 A E BEg B ¢ Fol g
gz "ok orldA dd BE Bol n¥
4 BEAE FBE 4+ e AEE FHE
(permeability)&} 2 dl=d A8z zm38t
o8z 2R =4 (polarity)d] HFHY
BA7 2oz AEAE Freo w1 B
2o Aside) I oy} & TENE HA
s} g}
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Atel o] AW (interface)oll s E2l€ weo 3 =
e Egd ged oz Hosed ol& HA
Hoz EFLIriz @ oy E HAREE ¥
Bz w5 Aloje] Age] ojw§ FFUAVL
o el Fd3 Edojrgix Aold AHolE B
vt Aol E2ld dH(physical bonding)
7 334 H¥P(chemical bonding)e] o #
2] A= HA7IHe el van der Waal's
AgA, HEH E%@ 2 FHelld 2% 7l

A2 Z(anchoring)e] A Fxe] A= 3
gHog dgded N2E AUHE BAHIe A
S84 Axd wdd HAAE FTol WE F
oh o dul e Ae 129 E(REEH)E =
g ® ZAgulo] FLsty 22 W 3% IAELS

FA(ENED FEEHA) B el A4 o F
538y Zgo] FAd L& getr 3F
Heo HaARxE 130 v do o 1oujeldo=
2AE0. ¥ HAAREE oFeo #HifHol
Eo 4%¢a 4354 ¢H (hydrogen bond ener-
gy)& 283 Ao Azte] Ao wep I E
Zol TEA AdolAM welxA oA Hw 53
2 5o de LA v dFA Ex B
FAZe HAdge FegHor FAT wE7
(reactor) S % da AlgHI o

4.1.4 S ™A= (dielectric constant)
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Fig. 2. Cracks along longitudinal welding seam of pipe in extruded polyethylene coating.
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(a)

(b}

Fig. 3. (a) Mechanical damage of protective coat-
ing and (b} disbondment beneath coating due to
cathodic protection.
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2 HEFYH 54 dRS, U F9 ¥y
Al HEH Ao

5.1.4 H|AM|CH : B8 X 2ol FA|(fusion-bonded
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Table 4. Current State of Underground Stuctures

: o
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