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FERH, — 2H'+2 > EEKRaUTRER (H.) WEEERE , D EREMTFH
HEBH, ; TiES b RERNKIE ) 0,4+2H +4e — 2H,0 EHbULRESR (0
) WRERS , DTRA (H,0) WEEES - At , ERACKEEBE TR 8%
GRBEES , ARHEBUHERETRNEE EEMESRLNMHE ( Hydro-
gen embrittlement) o &EMBEE , EMHMAETK , REBURREAZKLE
WESRA , BETES, RMEEBEERR (REHME) , BRERBRT
AL, (AL AR ERT A RSNERESL ) eERBaktIRERXLRE
B o

d




FRNEBEFFRRET , @5 TFA Poubaix B » BT M, EHiBLE
- B BERE RN Poubaix B - 54 Poubaix BES , THIHIALS

|. BT EBREFNRATE , fIf  HEREART R, TEREERTE
B R ER -

2. BAIRFELEY > BIG0 : TEBMEENES  BEABELENTRE .

3. SRHPIBER 5 - DRES] » Poubaix Bl T SHEE BB A « (1) BEE
UERFEA (BREME) -QEBRESY, FEEEANEE (BEY
BhEk ) o (3)EBRIE R -

R{E Poubaix B , NAKEFREIMLBRIE  B—SMARY  EERABE S,
AEFKPRRENET (AC1) » ORERENEE, - 3R Ea8/tEET
< Poubaix B4 - |

U LR B BB BEHERE S M 5% (B AERE ) » B Nernst
FREAEET BAK Poubaix B » HEMITEEE ST - BERHBRSES
LR REFERE - EEBNRSRERREY , &, BENHREE MR, G
MELEE)  RERENTE  WBL—ESARLNEMERNE , AEYEE
B 1 BHE o

—EFERIE > B NENEE REEFERERZBEL ( Polarize) B
%8 MENEER THARBAZE, S~ REENETES BN NER
» WEEBBRER ( Overpotential ) - EE SLESBE ( Anode) » BERFRH
BRI ( Cathode) » AEBEGUB - BHRERE , HEXFNERHERRT
LERIBRGR o | |

BERE K EEREE M PE BB Tafel 52 o 5 Tatel B (
E-logi B » B{tth4RE ) W@ 2— 4 F7% , WTHEBRE -

ARG EEFEET RERMBEREE . BUEBERE EHNRESE HAlAl
Poubiax BIEC & E B 8EKI 5 ¥ o
(O gmm:a 5 + 00 B Roin i

18 Wheat 3K H &7 0.6M KIKOH » 0.2M# NaOH 10.001M &9 Ca (
OH) .  WMERER L ERBENBYE (pH=125) - HB 2— 2 BEATH Pou-
baix BT, 7TE HEEE L H ARG RIFHOP MBS c FRR T NESREBIET
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, SRR A KBRS ( Passive film) » FEEEEN - BREE LHHAEKE
BECALBASNESETER , REESET  MERE LN HERERS
B, EEhH (pH=85) ¥ - Bo- 204, HEZ T AMBIEAS KRS L
1, RESHRGEREANREE , RL—R OSSN ER TR, BIRERT
TR G5 A A - R LREBENEEE TIERY , AR ERTZRA
SR T B ek IR HEATES 5 IRENER Poubaix B » M1 2 3% - B2 -2 flk
SR EEEINES - FHRABBT , IFERTEA , HRELERSERRY
, BIFERTEA , BRELEERESRYE  IEFHNARNBEZMERER (1
9_3)® , TIZEEE - A EBER P , BHERHEARMERILAE (H
9-3) , TH{EEBETEANS - WitE — 0 £ ER KR L T M ERRe
B :

. S LBEEREE LR L ) TIREEE R .

2. GEETIEA  EREH RIS -

A A, AR (B ) IEBREIERIUK 2~ 6 o IRALESTT
ERYTEHER , TR ELRES , HIEH S 2200psi » EEB—BER L
IR (500psi B ) ) IHEELNELBBRRABERE - BELOBHA
EEREBYNRERE  AHIETESORRAET 11k G8T . §5%, 1
11530 0 5 O B |

EUME—EELRE , BESECRENEE  NRERENRE - FEELT
EHHEL B BESERATER  BEEATNELRE ; TEENERET) -

Fe—Fe®* +2e~

Fe+2H.0—Fe (OH) ;+2H"+2¢~

9Fe+4H,0—*Fe:0: ( 24 ) +8H" +8e

Fe+2H,0—FeO - (OH) ~ (4% ) +3H" +2¢”

BiER AR Z B ERT :

3 0,4+H20+2¢ —20H"

EFRMBAGHEE, ERIRHERLEEREER  ERALHERLRER
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HEE - M ERHRENTR—EXB , 118 2- 59677 , BREABMKER
REBERHRE > BHASRRRENUEEFAR , MELTHILES  FHST
RERFRMAEELE ) B LACEVRBE , BECR , IR KRE - SRk
BHEERMTRERS®

l. MAHRENERBERR o

2. WHRENEHTEBETR -

3. MEREH pH ERMR o

4 WMHREWERRE , M, RSULBRE -

EXEMEA T HE 2 -6 F77F -

HIE 2 -6 WEABMRATTRERBEH MR T ADERUBTBE , Bl
RS RAN R ARG - BRI RERS — LA AR LS it
RENSE ) ERREE AR R AR R E RS AR R o DR G
MNRRARTAREER , AL REERE , (585 NP -

BUDRS LiHY L2 BT B A RE Ak B - BHRE
T-RERRREENEEL , BERN , FUSRETRBEA , BETRE%
R 8D « BREBENERLANESRZEANERIES » %4 @5 Eae
HRETERE > TG SBRABRE , R E S TSR RS AT -

2 RALABET LA
B2 7Rt FERMET , RPN - '
()R + pheie
PHARERLTEEHT  BERABATREAREAN - SR ERER
IRIREE - IS ELPER , ERERNT -
Ca ( OH ) 2+H20+C02_’C3003 +2H20

HBE S BRAGER B Eﬁtaﬁ@%,%b ( Carbonation) - —#MS
,Eﬁﬁ~ﬁﬁE%ﬂTz¢ﬁk@ﬁﬁﬁi%pHﬁ$m5%ﬂ&&EEoﬁ%:
%ﬁﬁ%@ﬁﬁﬁk(ﬁ%ﬁ@ﬁﬁ%m%)mhW%ﬁﬁ%ﬁﬁ%ﬁ%ﬁ&%i
A, B L EF— St , RERMT -
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CaCO3+H20+ COz"’C& ( HCOa ) 2
Ca(OH) .+Ca (HCO; ) .—*2CaCO;+2H,0

i pHEEREE 6+ 72 -

B AR B 8 - AL R AR IR BB AL T B 5 SR 1 B
BRI MBERS RN SRS ERBE ) MERAL Pourbaix & (B 2-2)
MSTEEER - HREHZ 8 TEENHEY  RERRELNPRL , FEERAHRFRR
8 - R AERENEEE L AURILITR -

HERR L NERE -

L RiBEER:
(DIEEHRE : RIBERER , HERREs5 %R , PHIERRRM) -
QSRS E  “HMBERRA, PHAEERK , BTHERERL -
2. REEE"" :

(DARSHE : SRERT  RTIEHPHA

)kREE : KRAFERE » AP HIEERE -

(3) &KL « AIKERA > BIFEGREE R

ARELHEE - RAEREIEAESH AP .

FEEBRERGBET  HIREERSRARSE  BAKENREENEREL

C) & 51BN

EETEAREL k%mﬁﬁﬁﬁﬁﬁéﬁﬁrmﬁﬁm%ﬁEiﬂﬁﬁﬁﬁ%ﬁi%
EE, BRBEEGARR LA - EkEHE , BHERAR ( Deicing agent ) KIBER
HEETAENEET ; BAESSEERFERSKRENPEEEMT » HEH
BigE ( CaCl, ) 75 87 I RE 2 3K o

TSR E SN , TEREZEE RN - fEER  RITER
REEHEAER(4) » 48T

I. SE4LEEHR ( The Oxide Film Theory )
FHTRIRFERAHRANELE , LHACERE, RAGRE  THRE
SILRIE -
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2. IR HIFERR ( The Oxide Film Theory )
QEETRINEMBRE (O TFAERALS , RS s LS -
3. SEE AR ( The Transitory Complex Theory )
FHETHEBR TORBEECH T MBS CRTEES LB HE, FiteR
FERETT ) MR T ERRAT TR, MEEEC-BABTXK -
HRARTERTRER—RGCPRABRELRY) ) EEERARSEEHES
HLEE o
EZHERAPTHHREOEE , MTEEHETHEATRE - HE2_3
B38BT Z pourbaix B » AIRERHNE LEM T HERGTARVRE/ME -
QEETHRAGRTRGHS, WH 24P BEH L, BEETFEAT
FEEMAYE , BAERSEE ; MREELHSRERMERRIEBREREE
B4 o ARGE -4 TR SEHTFHRMEREEL , BARFS S8 PR IE
BEREE 1, » Fon Q8T HE A B8NS 5 RS Bl 2
SYRERBERANEERR , MR LT TR Rk R% 8% g
6% - Wit , RRATRELNEBANRERZ G, EfitlE YN ELS Bt
SRR - HFEARMER L2, BYBHFEN pHERE—E2BE , BiE 2
~8 W R pHE/NE 1150, EMEREREET » BOREER4E ; pHIEAR 1158 ,
Al pHEK , MIAEXE—BHERTHAFESRERA - QR TEENSSHTE
EH (C17/OH™) KB 0.6 A BB A A , N 2 oFT R - AT , BEZBE
VMaRAFENRREMBEREZD - ENSHDIE MY S BN EiEmns
% MRRMERNETE, BANE S, RERSHRFERRL - H7S .
l. XY & ( Water soluble) : IRKPE/IMNERT A1 -
2. BRYSE (Acid soluble) : SR TEILYNERT L -
PSRN E /LS BNRGHm© |
ACI 318 FULBILYIKBEET ) HERES -

HhEgL$ . 0.06 %
RERALYBETREL . 0.15%
CREZREEEL . 1.00%
HEBgRL - 0.30%
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KERAHUECIBRE R HATES : 0.35%
ASTM HUAECBRYE Bat ) HERENT -

HHEgE L - | | 0.08 %
— Rt - 0.20%

T R 12~14 138, FEARTIMASE =S (CA) SREMHNEERE
B . EHEEEREHORERER CaCl, BREEN “Friedel# (3Ca0 - ALO:
. CaCl, - 12H:0 ) » Friedel MRS EEAGIE , NGRS LB , 108 2
_10FF GASERE  HIEB L RERERE  BES%E R 14 PR ERRE
B CARER125% B » CABHARMEY Rtk tI55la (3Ca0 © ALO:
¢ 3CaS0, ¢ 32H,0) (B2-11) » KR AERVERE R GREREL , 5T
B RS E AR CANS BIRE , RTINS BE LA RZRE -

BASHTHEABENBEESLE  TERSES  HEHE 24 TH#EH
%E@ﬁ%%ﬁ%ﬁﬁﬁﬁ%%%ﬁ,ﬁ%%%%ﬁ%ﬁ@%ﬁ,ﬁ%ﬁymﬁﬁk
BEE, BEE ST EE TRGERETHREE - KBETENRCERY
AHEERMPER -
SF-$-15

MEENERSEATSRENE » EZERTZERABENE 200ml/ £ > TIAEK
b AR B A S 5— 10me/ £ SR R R R R TR BRI A
WAPER - BT HNBERNREREEHER %ﬁ?ﬁﬁzaﬁﬁﬁmlz12
FrR0® , KERIEEMNTER—RKBHRRE -

SR2EBERBRIENEZRRERRE , BEREN , HERARARE
F S 2 e T S B RS BT « B BRI R LA 2 - 13 FTRC
, BRI GEEBHERECBARFREFHENECYE - BN IK 0.4 2 BEE T
R B 100038 70m > HIERZ RAREEMK 2.6 15 , WERRUIMNEES
REB L FEREREE R TASEE s ASHERHREEMEE S ARRER
o DARRIRAK LTS » B ARBEEREERIKEDECHBEREE IRE - Y
& BEEAKE 0.6 WRDESEBERAKLE 04 NEELERBE - ELHEN
RABERLCEER -

Gj & rv VBT KT R B TE H AR IR BOR I 10 0 PE B 7R R e SR A Rl B s
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WG o lb—#¥4E ( Transition Phase) EEEREACEE , B E MR LA
EREEHRIERERCERES ENEEY
;23 +BEA |

RSB BT R AR , FIUBRREN , BT RENR SN A B2 H
FREGEN » B 2- 14 RRARKILEBHZRE Y « BAKLE 0.7BZ 05, EAR
PDROBEEEAR M, MERLAEEHESBE - EDUKKL 05T » ARW
HCBHARRRLBER TR EABTHR L SREN BB EMER .

BRMA RPN KR, NMEREBRE TS B BN BT R A BT
RE  WE 2- 15 TR IKE B ERERANEBE .

LA FERNEET  BRELIHAANEESS—BERE, IH 216
Fim s ERAKNEENTHEEEEELSHE, MiNEEE 104 BE 18y , B
FHATE 7x 10° BRIBASMEINE 6 X 10° BRIBA A o

RBARE BB R BRI R B AR RE (5070) X10° Qem » B
EEMHZ RAEF AR EE LARTE . , B ASIRSRE , SRS+ 8y
RRERBETATEBERM , ATHENERSRIZ2 AN, BELEHER
HREMN—ERFIEE , KRS HERSENL EMBE -

W KA EFRR LSRN IGEAIRRES

HEANEERE BT CER =, DR— RN B BT —
AR LR T
| BRZEAMRMAM R  ABEHER KSR LSk R
BREZLEY  BREARPERELRE  FeESBTRERETHMES .
2. ERUKEMECRHES
(1) BELRILRF T HE 2 BHRE -
RQIBTEHFR : REMTRE  BATRE  FHTR , BABRZRAKE .
Q) BRLBH - FEAMMEBAK  RELEBNEH - 8% MENER
EERLNRERE
3 TR MR RN, R ARBEGER LB N ERBE R —5 . &
RE BRESZERREFAREAERESERE , METERS, , W RE
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PR o |

4 RC MM TREHRRTRME , AR, BELRREGREX  WARA
,ﬁﬁﬁtﬁﬁﬁ,ﬁﬁ%E%@¢>%ﬁﬁ%ﬁ%,ﬁﬁﬁﬁﬁﬁﬁﬁ;ﬁﬁ
RV o

5‘ﬁ%ﬁ?%ﬁﬂ%ﬁﬁﬁﬁiﬁﬁﬁmmﬁﬁﬁﬁﬁﬁﬁ&%Fﬁ% e
ik, IR 5 B (AT BOg R # i - |
KEE 197285 , B BABRRLENRTE ) AREBERA D

HEEBHET » FMEEEANTRSE LM ksEREE  KHEEERAHNH

REIT , SERGRER  SREREHER  BAGRLAREE  ERBE

TRBEHRRANEERE RAT 2 RE L - %2 2l HAMALE

KEEHICOBFRBINT -

1. J%”I%rvnng%ﬁulﬂ'ﬂ
(1)kJB : B WEEMR= (CA= 5~8% ) HERIEABRIIE .
(2)B# : MLBRERESY ﬁﬁﬁ%ﬁﬁ“mFQMmju%ﬁEm%F&

R R -
Q)N « BIBANEAN , SRAMEEREBRRTTRED RS - £E
E#A+ﬁ@ﬁmmmﬁﬁﬁwﬁﬁmﬁzzw&

2. EFEHERILEGT

DAKEDE/NE 0.45 (BERE/NB04) -

92) kRS BNEXI 380ke/m® » TERBMEHERAEHE BITHERR R

INEEHRETRERBE  ERHDMERRRBRCEAE

OERDRNIK (IEsY% ) HRERBERER , REA , INTHETES

£ o ‘

5) e BRI @HLERIBERRECHE -

3 EABARY EHHLER

(1) BRI RS -

(2) BRI E] , TP EE o

(3)5— R B HMEMETEH (100% BH)

(4)FL 45T 83T ( Watt meter ) B TIEE -

(1
(2
(
(
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4 BRELHAIES
()RR, ERETEREL .
(2)FERA R AR A REEME TAT R o
(B)EF RN, BRTHRNARDRER
WERBHTEFER , BHERASLRZE
(5) B8 R Bl o WS o
S RELFTAS
(DEAERER /i 8% » (ERI B RA iR a0 -
(2)Ei@ﬁ‘ﬂﬁﬁi%ﬁ%Dﬂﬁ@ﬁl«ﬁ@flﬂﬁgmﬁ’}‘ﬁ%{Zﬁﬂ%Tﬁ%l‘ﬁfﬁgﬁﬁé
( FHRENE OF A YR BB L B8 I T1E ) o
Q)ERAG BRI RER=Z2USE (EEER, A i P B R MR AR B
FE) o
6. REMH LR MG RELRS
(DERH LEVPERADEE -
RRERNRENREE—ENEE
() B EABRER—BABBEE/ING 2.5 A2 T BEE B ( BEREEK=1Xx10
——1X10"" m/sec ) o |
@ RBEDBARBEE —RBREERBRE 2 A0 LR , LW
EHE (NARELERN0.05% ) o
BITRIRER  THAKRLERYE (REFEE 3~545) ﬁﬁ%’lﬁﬂa% (0
~3DRZRER ) W EStatfjoyd ATEB LZTHEABERRYE , i3
WERBTECRBNERBIFZRE -
6) R A A E RS R B R ES R AS s R IR L RE -
T &I
(1) ¥ B 2LE ( Laitance ) HEAER L REIEE RA R AR -
(Q)TEERRERERLRES IR
BIARERMEAREMISEEER PRIERERFIM TN ES , BESISEm
EEERRES B -
W$%ﬁ@%%i*%ﬁ(ﬂ@wﬁa%wwo
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(5) 6 F BB T , TERIMEGRNE R BRI ER TR FE
8 RHFHEBEZIENL
(1)BR R4 BEZ B
(2) 5 BT R OB - |
(3)E BIE B 100 AF K » BE LA 12°C » TR R EE B
BEE o
(4) B AE I B TT B UK SRS B ID R B 7K » BT B BIRERR o (8kg/m Bk
RETRERELC)
(5)ERER » BEBIES BT RORE -
(6) kR AT S Pk, IIRERERER -
9 BEHAIHE
VTS RETEREL -
(2) BRI B B FE TP R R o
(3) MBI LR S E -
(4) B B AT R A/ o
(5) {5 P T SESREA TTR D BEAS  HE o
(6B BALFREARER , MARTERTRASRZAGR -
10. EREEDIIMRBGRIEE - |
NS TRNBEE , FHa SRS A RSy B SRR B LRSI
HE A S ISR RSB R EA B TRE AR RIRE

]

B~ R B AR SR
RERRETRAN R RER LS, R - BRRHAMRD #(E
WETE . TEBEHSRRTEESHBYIERRAIAN - BT SRR
SRR AT —ERERY L RLERBBE THEHBNNE 2 REEHEE
BRI DAEHETE AR REH T
CREMZIEERBNREE  TRERRLEE, NAERREEFRESRLE
HFHE R B R SR o AT LR L EBY LN, BR L ERE
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BFHR ) HRMBEEART , ZRBHBE  TRBRBRE R FREMZIEEE
BRI TRABRELAER T &R RAEHRHE -

& 1985 I Gewertz $B L G AL EMEMNBALER L 2HEHZE
ERREE LN HBEATTEY  ARMZH S EEANEET —AY - EREFE
 BRERAFRELREREE M « RS SE LM RR K TH0H £ e
> AESIERE—~EMAEENRERBERIEB— LB AE LB — Rt hog e
HERMR SRR LEBY L - BREHE RN Keldsen " A B H EH X
( Electrical resistance probes ) B #H HHHI% ( Ultrasonic probes) &
HmE 2 e URHEBBERTRE T2 HEHTe%

RRBEBOFERBHABERELEBM HGR - G orv B RE—T
MINRHES  TREEZERBATHNEREBNEMRRER « SEESE5 2
REE  SERNEEES , MLENSEREEY TR SRMNTS , THS
B EEHESYRMTE | -

~ & #

EREBRAT ) BRI EAYBAEINSERRTIAIMARREZ2HFE
BRELAGZHE MREXAGHECBEURE . |

RIBBEHAZ M LA > THERMRMREE SRS S A5 RIE , RTEk
TEHSMRRBE 126 HE P S RO BT » AU EBR 154, BA B RE RS
» BRI TR o P & S 0 5 T S I 1 B P B O B 1 o
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F2-1 BREEBM (EEEEREE)

A | EAL(RHF)
£ (Gold) +1.489
%4 ( Platinum ) +1.229
4k ( Silver ) +0.799
% ( Copper) +0.337
&, ( Hydrogen ) 0.000
4% ( Lead ) —0.126
45 (Tin) —0.136
4 ( Iron) ' —0.440
$% ( Zinc) —0.763
4% ( Aluminum ) —1.662
4% ( Magnesium ) —2.363
47 ( Sodium ) | —2.714
47 ( Potassium ) —2.925

®2-2 EWMAMREL+AEENZR

|33 5 % F 56 T

2. EFE M BRIk 3

3R R A B Ak

4 BRELWAEIER

S RELBEAS
O.ERARMHBHRARBE
T.2gATHE
BB EZ B

S RHuHEE

10- & 7 429) 4 %, 31 8k 64 4245 B
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o GRE T B

® K HF

m\\4

— A
BT R—EERRZ BN, CEEREY  TAK  TEERK . BT AE
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BB R ) ™R R AT )
1 250 —13 oA X 50,000
2 250 —13 oA X 50,000
3 250 —13 v A B 50,000
4 220 —11 oA X 30,000
4A 185 -9 A 12,000
5A 220 -11 PC# 30,000
5 200 -11 LA%X 30,000
PC# '
6 200 —11 30,000
L& 3% X
| | PC#
7 200 -11 30,000
LA ®X
8 | 200 -11 PC# 30,000
8A 260 —-11 LA 3,X 30,000
PC#
9 260 —14 . 60,000
L& 38X,
PC#
10 320 —13 50,000
| LA %K
PC#
11 320 -13 50,000
LA %X
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12 200 —-11 . 30,000
LA X
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13 200 —11 ] 30,000
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Sl %&g‘ ‘i\&}f{ A o5 n x| (ﬁwt:g) >
15 180 | —10 PC # 20,000
23 180 | -10 | % & X 20,000
24 180 -10 h B X 20,000
25 200 | -11 | % & X 30,000
% 200 | -11 PC # 30,000
27 200 | -1 PC # 30,000
28 45 | -1 PC # 30,000
29 %50 | —14 PC # 60,000
31 PC #

32 300 | -14 PC # 60,000
W1 30 | ~-13 | # £ X 50,000
W2 250 | —13 PC # 50,000

%50 | —14 60,000
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6 150 -9 7 B X 8,000
7 150 -9 7 % X 8,000
8 150 -9 *?PTK'%’C fg: ) 8,000
9 142 —9 ’*Z’EP i’%c f;) 8,000
10 150 -9 ’%P %C f;) 8,000
11 161 -9 LI S 8,000
12 156 -9 HOR 8,000
13 150 -9 #® #H X 8,000
14 150 —9 # A X 8,000
15 150 -9 % # X 8,000
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I O AR et
16 180 -9 I 8,000
7| 10 | -9 | & & X 8,000
18 150 | -9 | R-CHh # 8,000
19 151 | -9 | RCH # 8,000
20 151 —9 R-C# # 8,000
21 123 —5 RCH # 1,000
30 189 __5150 R\CH# # 3,000
3 200 | 7105 m 4 X 15,000
32 200 | ~105 | 4 X 15,000
33 200 | 7105 | m 4 X 15,000
3 200 | TI05 ) moBo# 15,000
3% 25 | -105 | @ om ou 15,000
36 00 | 105 | 4 om oum 15,000
37 200 —10.5 B OB % 15,000
B | 00 | ~105 | 4 i e 15,000

3—-19



| *3-6 B #H # (&)

H R R i\/{}? i\ﬁ% SIE B TRt
39 200 | —10.5 | R B 15,000
40 214 —10.5 A B 15,000
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42 a2 | —105 M K 15,000

e 188 | —105 | A M # 15,000
44 199 —10.5 A KR A 15,000 |
45 200 | —105 | 48 # # 15,000
46 200 —11 M KR A 15,000
47 200 —11 B oK 15,000
48 260 | —10.5 f‘; \*f;‘ ; 15,000
49 200 | —105 (ﬁép fé" *;) 15,000
50 200 | —10.5 f" ."]i *;) 15,000
51 200 | —105 (’ﬁ; \’f ;) 15,000
52 20 | —105 ﬁ) ’f };‘) 15,000
53 200 | —105 ﬁ) ‘f g) 15,000
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54 200 | —105 A OB 15,000
55 200 | —105 A K 15,000
56 200 | —105 #/ BB 15,000
57 184 | —-105 o/ OB B 15,000
58 06 | 40| mom & 5,000

—10.5
61 230 | —105 1 17,000
62 230 | —105 N 17,000
63 275 —12 B/ OB % 30,000
64 245 | —I2 8 B % 30,000
65 244 —12 | K 30,000
66 255 —12 WK % 30,000
67 185 —12 MK % 30,000
68 320 —14 | OBR 70,000
69 320 —14 - 70,000
70 320 —14 M OB % 70,000
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i 320 | —14 2 ;f i; 70,000
| = |
g i B (Péﬁ et @ﬁj;%) 70,000
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1 123 -5 T A K 6,000
2 153 ~15 T 4 X 6,000
3 134 —-1.5 T 5 X 6,000
4 160 | —95 B 12,000
5 160 | —95 | 12,000
6 150 ~8.5 # R 10,000
7 120 —6.5 ¥ 4 X 4,000
8 220 —-10 A K H 15,000
9 103 —-9.5 ¥ 4 X 500
i0 183 —9.5 ¥ 4 X 12,000
»
11 185 —9.5 g A X 10,000
12 150 ~1.5 ¥ O X 7,000
i3 185 —-9.5 g X 10,000
14 185 —-9.5 g 4 X 10,000
15 100 —9.5 ¥ A4 X 15,000 -
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16 144 | —75 T 4 K 6,000
17 200 —12 £ 4 X 30,000
18 200 —-12 g 4 X 30,000
19 310 —14 g 5 X 60,000
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1 210 | TG M B H R 6,000
2 175 | —11.0|8t B W ¥ R 20,000
3 215 | _11.0 " " 30,000
4 300 {110/t B8 E O R "

5 200 | —11.0 " n i

6 290 | — 15.0|gp & & 5 5 & 80,000
7 240 | — 13.0 " " 50,000
8 ‘124 — 7.5 3%’§§%E 6,000
9 124 — 7.5/ o " )

10 175 —9.0|X & & B 12,000
11 175 - 9.0 " " 12,000
12 200 — 9.0 " " 12,000
13 180 - 9.0 y " 12,000
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%@@ﬁ%ﬁﬁ@ﬁ(ﬁ?)&%ﬁ(ﬁﬁﬁﬁ¢)Wﬁ% H R RifRAY
£, AEA—BRERE, NETRNUERES EU_TEE_LZ#F]ZZ IV
%ﬁﬁﬁZﬁ%O'
BB ( Penetration Method Test )
FAEEBEREEE RS — S S EARRELE , HHim L — M
A MM RS MEEE , ERINAIG—HEE -

RRLTEREH
FIREERERRINE %[@H%%J@@J@ﬁiz 5P -
BEH

B —EIRRECRAE ) MR, mERRA/NTFERERELWE

9 RERE M

I

ABE ST TIERRE TSR
RN
KABREREAGE, HETHREHEMREGRTEE -

2. 5B ER ( Compressive Strength Test )

3.

- KHEERK ASTM  C39-84 HEHIT , ERBRENETHERTE 200, |l
ERAHTEEL -
EA R

AREC BWEHERE L ZEKRE, BEELKES , K& ASTM A i &
RERB IS, ARG SLERE , ER2EH - AREEEURHANBEQ
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HRMHAENSE , FIF Darcy 8 , TRHEEAEE -
4. 4L at8R ( Carbonation Test )
RELABERE  FIAC2ETH (BE)  BHPRABENE , BRHE
2Bt , BRI - |
5 LbE - BkR - FLBEZERER
K ASTM C64-82 H & ST o
6. KREESHT
K ASTM C85-66 ZHEHIT » HIEAREE -
1. (LBEH o
FNABRE 15~202% ) REAER , KAXEEE 125 2058 3445
P 3ESNT 5 XA 0B 15 A FE . « BYIA%RE—FERE , L
7K 8 55 (B e TP B RO AR SRR 308 200 8RB » LS LB S 2 3688, RIBEAE ASTM
C114-85#17 CaO » MgO » SOs *» Cl S ZLE S o

& BAEER S

SR EEN AR AR RN E6- 1 5X6-5F1T , £6_6BEE
HERERLARCYUZARER  £6- 15860 BBULRBZhZ LB K MF
HR, K6-8ER6—BEMEMLMIRARE , TH6_ 1 586550548
REBMAMHEE  He-6ZB6-255Mg0- SO, Cl EBAHLABD
SR GUE B BEEEAUHROT -

() B -

| VEME - iR 6-6, M 15 BB EERBET B 37 HiEBE 3386 397,
6kg / em’ REKGH 1.1X10 ° 8 1.5X10 %m / sec BHBHHCHEY , Tig
BRELRESTRE  KEERE , Br—R R T LR E s yess
B MAEEBYERERK

2 ACBUE - ERMEE LA L 3R 10 B ARN 45mm & 22mm B EE i
HEBEEBYNE2.0~2.5mm » B B MK B R 2 it b
B-MMgO- S0: s Cl B FaRUBEESRYBRESS , Brd ez
REKBRRY  HAZHTFBARYERE LBy .
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Elam# -

. YESRE - EYERBRETE 140kg / cm? ( 2000psi ) » 23 BREBEREFHEK
%81.2X10°m / sec B BRABEAEMERBETABREHERE TR » 86
HRPREE  BURFLREM , KEERE -

2. LBNE - pREENUELEBYEBKPEREY , 1 MgO > SO C1°
LHTEE, LB REENYEERECERY  HIKEETEER, » &
SN 6 — 29 FT IR R E AL {E SR - 600mV » BUREAREHITE ZEARE

C) S -

| YEME - JUEE » DL 38 SEREH I T 268.9kg / cm® R HM BB 2 RIx 22
2.4kg / e BfE , RERIET 1 HH 38 SHIEHES 98 » 0N HEHAS 36 MBLfE

2. (LBHE - TR R HEEE TEEE , BT ERE , BERL2 LREE
BHRTE LSS, HEe-19~%6- 217 E 1 EMgO> S
0, Cl EBRAREL AT 2N & EHEMIE M, EUPMNBEBYHEZ Cl
£EBE 223 HF 63T, ERELRCL S&EHB20% ML, HEge
BETREASTERERM , BRAEMEMENE6-0HF  195E - 500
mVULE, EEEREEMCBEY ) 55 38 RBHE Cl NP 1.0~2.0% &
M, REBHEBEMLEER » /M1 - 700~ —850mV ZH » ¥ E EEEYN 3 5
BEAERAZ MgO - S0: > Cl- FZBARR/N,, BREEBMNT -5
mV~ —250mV Z [, R EMHRMELARE -

(00 7
| MENE  HESERSERERZEN ) BRLEFLEKR , BARE, 1L
AR/, IRKER(REEE
2. LB E - HoRBELERKZ MgO > SO, Cl BRI RPFREZHER »
AL A 2mm AT IEE BUD o
(h) gre st
. MERE - HEABETHEYE 34 FUBHEE 9 BEER 256.5kg / cm? » 10
TAEEEE 290.4kg / em’ ¥ &R 210kg / cm? ( 3000psi ) » AREW LA o
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2. {LBMH : BBEKR6-B~F6-27, THEHHEF MO S0, % Cl ERIEEE
» RHZ9RBEHEE 1~ 2222 Cl 52.03% > &% 6- 32 MBI
HIEE -350mV L L BUREERERAER o BARTREAKE B
y WA Cl” RSO, S REBH TR BE B -



*6-1 EEBGEYEHR
15 B & 305 B H
HE ERiEe H Nk
| SR | DI ERA% TSR SEIF
2. ABRER | 30 32 ( FREETE )
SREREE | 4.0cm 7.0cm
4. GURRTR 97.8kg / cm? 101.9kg / cm?
bkREE — —
6. PHEILEEE | 45mm 22mm
(- 3% MgO » SO:*» CI™ MgO » SOs*» CI~
& REEHERML & aIHHEERL
8. FEKRE 5.1X10™"'m / sec FRE AR B E
O E 2.15 - 2.26
10. B K 2R 7.2% 5.9%
L FLBEER 17.7% 13.4%
7 — 155 5 W ORI
HH SRl H Wit
LEREAE | DRRE, BEEEREER | MARF , BEFREEE B
B A FLEk o BHILAE o
2. ERER | 37 ( RIF) 34 ( BIF)
RERERE | I I 8.5cm ( B [H 2 S ANHE )
4. R 333kg / cm’ 146kg / cm’
b.kEE R — —
6. FHELEE | 2.5mm 2.0mm
(X375 MgO » S0:* CI™ MgO» SO;*» Cl™
HRITHHERL EEHEHEZ
8. BKIRE 1.3X10™m / sec 4.3X10™"'m / sec
9 = 2.29 2.17
10. iRk 2R 6.3% 8.2%
. FLEEER 15.4 % 17.8%




#6-2 ATBELEYER

5 11 RAER 23 SRETE
EHH 115 E 23R A

LR | R Pt sg
2. AEREES | 257 31.9
SREREE | — 12853

AR E 141.2 (kg / cm?) 1284 (kg /cm?)
SAKBEE 3.57% 2.85%
6. FHLEE | 20mm 8mm
Te28% | MgO- SO,*- CI- MgO - S0s*» CI™

SEHHERL SEYGHER

8. BKRH 3.03X107"'m / sec 1.18 X10m / sec
9. & 2.17 2.20

10. Rk &R 7.7% 5.8%

. ALz 17.6 % 13.7%




% 6-3 BEBLGEWER

3REE 10558
HH H miAH SR
L EEBENE | RTE PERBERA%E
2.ABREEE | 39 (M) 23 ( FEEETH )
IREREE | 45cm 2.5cm
4. iR 103kg / cm’ 136kg / cm’
S AkRBEE
6. HHALEE | 24mm | 45mm
TLEREE | MgO- SO0 CI'SEHEH | MgO» SO, CIaBIEHE
el gk
8. FAKREL 3.2X10™'m / sec’ kARG RS
9.HE 2.19 2.07
10. o7k 2 6.2% 8.2%
1. FLBEZR 15.1% 20.2%
38R G N B R
HE H §ik it EliEe
L EBEAE | RTE TR SELF
2. ABSEEE | 38 136 ‘
SIREREE | 85cm 2.0cm
4HBHE 233kg / cm’ 198kg / cm’
S.KRBEER | |
6. i fLEE | 2.0mm 2.0mm l
762} | MgO- SO CI'8E¥EH | MgO» SO CIE B EHE
iy e 21 |
8. FAKRE 1.1X10™m / sec 5.85X10™m / sec
| 9 LE 2.31 2.15
10. AR 4.5% 5.1%
. FLRE 11.4% 16.1%

&4

»



*6-4 TEBLEYER

AeEB2RAE
IS RS
HH H Rk It S
I EBEAE | AR IR HF
2.ABREEE | 204 30.9
SRERBEE |6-1A%7 (EEOREERN) | 6AD (EEHRABEH)
LIREE 123.5 ( kg / cm?®) 108.8 (kg /cm?)
SAKBEER 12.9% 4.92%
6. 1 LEE | 2mm 2mm
T.b2E4 | MgO» SO.* CIH9EHES | MgO - SO, CIHYBHRER L
1t
8. KRB - | 3.17X10"'m/ sec 2.67X10™"m / sec
O HE 2.30 2.35
10. k2R 4.4% 3.8%
- FLBEE 11.5% 9.5%
fEEME 4 BER K
HH EREN
I 2138 B&E T nEEEA%EE
2 AREEY 35.9
SREREE 2R ( HAERR RN )
4 JLEEGE 235.5kg / cm?
S.kBEE 5.53%
6. L EEE 2mm
7. {2513 MgO > S0;*> Cl & BI9B B b
8. BKIRE 2.08X10™'m / sec
9. L& 2.45
10. k2R 2.6%
1. FLpazs 7.2%




#6-5 FRERBLEUEN

BRE o5 10 BEIRIRT

8. B KRB

=i
1.21X10™"m / sec

il d
2.73X 10" m / sec

O LLE 2.10 2.21
10. A 2R 8.9% 1 6.7%
[ FLEERR 19.7% 15.3%

HH 9 SR g 10 G
LEEREAE | 5T SLEF
2.ABEEH | 329 34.1
AREREE | 8-9A7 8— 1057
4. LR 256.5 ( kg / em®) 290.4 ( kg / cm*)
5. kBEE 4.82% 4.11%
6. FMEALEEE | 1mm 3mm |
7. {25 n MgO - SO, CI&EHAM | MgO» SO~ » Clra & B

6-—-10




%6-6 TABBHEERLAERYEEE

5 . HegPH | b F | AKE | LME (RBREE| HKGK

pg BABAE TGy (%) | (%) |kg/em)| (m/sec)

X 153 & & 30 2.15 7.2 17.7 97.8 | 5.1X107
303 A B 32 2.26 5.1 13.4 101.8 —

15%% 7% 3 A K 37 2.14 6.5 16.0 338.6 1.1X107"

* 153E 45 38 80 3 4 37 2.17 6.1 14.8 327.6 1.5X10™

ROBAMARES | 34 2.15 6.4 19.7 1283 | 4.5X107

% ROWABFH YR | 34 2.19 6.9 15.9 163.8 | 4.5%X10™

4 (1154 R 26 2.17 7.7 17.6 141.2 | 3.0x10™

b | 23 AR AR KA 32 2.20 5.8 13.7 1284 | 1.2x10°
& | 23RAHIAH G B 34 2.18 6.7 15.3 163.0 —

. 3IRE R 39 2.19 6.2 15.1 103.1 3.2X107"°
103 £ & 23 2.07 8.2 20.2 136.2 —

38R A M KA 38 2.34 4.8 12.2 196.8 | 1.2X107

* 383K 30 # 19 A- 38 2.28 4.3 10.6 268.9 1.0X10™

P AR AR KR 36 2.19 6.5 15.4 2224 | 5.8X107

% P A A 9 36 2.11 5.0 16.9 174.2 5.9X 107"

E | 2RAEREE 29 2.30 4.4 11.5 1235 | 3.2X10™

% 2RAEBRREH 31 2.35 3.8 9.5 1088 | 2.7X107°

B |4 AR 36 2.45 2.6 72 | 2355 | 21x107

fi O3 4 5 6 KA 33 2.10 8.9 19.7 256.5 | 1.2X107"

,;g. 1057 #% 38 A K 34 2.21 6.7 15.3 290.4 | 2.7x107°
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#6-7 EEF15RSEHOARBUBRNIT wy. g

HBEE (mm) | CaO | MgO | SO:* Cl- 54 H,
(A& HA)
0-10 65 0.03 1.82 012 | LkREE :7.30%
) 2.4, W :

10— 20 65 0.16 1.61 018 | >THAKE : 4.5mm
20— 30 65 1.36 1.96 0.96
30—50 65 0.09 1.96 0.43

0 i MgO', SO;7% s Cl—%é
50— 100 65 0.02 1.21 0.21 1% Ca0 18 KT 65%
100 — 150 65 1.95 1.93 0.20 AR

$6-8 HEH0HABBOMNBUSRBAT By

HEEZ (mm) | Cal MgO | 8Os Cl £ e
(#RABHEA)
0—10 65 4,78 2.66 035 | LKREE :16.7%
2.4 = :
10— 20 65 _ 9.97 0.44 FRACRA : 22mm
20— 30 65 — | 253 0.37
30— 50 65 0.82 1.40 0.32
6 0.16 0 0.9 # : Mg0O» SOs™» Cl’—% &
50— 100 5 1 1.3 27 259 CaO WA IR 65
100—150 65 0.30 1.81 0.29 0% &AE
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*

®6-9 HEHE15WERRANEONMLBADIN 5,

HBEE (mm) | Ca0 MgO | SO;> Cl~ x* e
(BREABEAR)

0-10 65 0.25 2.49 081 | LKRAE :18.0%

2. , N<s :
10—-20 65 0.15 1.36 | 065 PRAGRAE : 2.5mm
2030 65 0.21 156 | 0.65
3050 65 018 | 168 | 047 |

& : Mg0 ), S0s7» Cl" 4%
50— 100 65 — 090 | 028 K91 Ca0 A 5 65 %
100 150 65 0.12 1.74 0.23 EAR

%*6-10 EK&%E15%%%%&59%@&%@%&%}5%%&

HBEE (mm) | Ca0 MgO | SO Cl £ e
(REAG@EAR)
0—-10 65 020 | 207 | 078 |lkRE4&E:220%
2.4, w :
10-20 65 003 | 190 | 185 |=THRAKA:25mm
20—30 65 003 | 253 | 131
3050 65 014 | 169 | 0.70
50— 100 65 0.15 | 1 2 ﬂE '+ Mg0, 50,7, Clre-
- : 59 | 028 B2 Ca0 16 K& 659
100 — 150 65 005 | 074 | 035 AAs




#6-11 BESBR2EEBERFSHOABUSEBIN  my .

HEEE (mm) | CaO | MgO | SOs* Cl~ £ 4,
(#A@ k) |
0—10 65 0.03 3.22 086 | LKRASE:7.0%
2 Nse .

10— 20 65 022 | 1.86 06y | T HACKRE : 2.0mm
20— 30 65 0.09 1.15 0.58
30— 50 65 009 | 148 | 046

» 03 it MgO y SO C]ﬁf;;\f*i
50— 100 65 0.06 1.65 34 1 CaO 15 A TE & 65%

100 — 150 65 0.03 2.18 0.34 )-8

#6-12 BEEER2FBFHNITROARUBABIN gy .y

FHEEE (mm) Ca0 MgO SO, Cl- h:8 2
( #e A& FA2) '
0-10 65 2.95 1.79 094 | LKREE:124%
. 2.9, = :
10—20 65 0.30 1.91 0.64 FRACR : 2.0mm
20— 30 65 | 9.98 1.46 0.34
30— 50 65 — 1.34 0.39
50 — 100 65 103 | 032 & Mg0, 50,7, Cl o
N — ' ' Bl CaO 1 KRE 65%
100— 150 65 4.07 1.16 0.32 AAE




%£6-13 AHEN seAEEOHBUENR ST B %

#XBEE (mm) Ca0 MgO S0;* Cl™ §: 4 e,
(A ®\EA)
0-10 65 1.66 3.22 0.75 | LKRAE : 3.57%
2.4, E :
10— 20 65 132 | 408 | 060 FRALHA : 20mm
20— 30 65 1.33 2.08 0.62
30 - 50 65 1.21 2.36 0.66
i : MgO» SO CI'4 %
50 — 100 65 1.70 2.97 0.52 191 CaO 1 AT 65%
100 — 150 65 1.73 2.73 0.59 ¥

%6-14 A 23 FBERKFHOABUZABIN sy .

FEEE (mm) | Cal MgO | SOs™ Cl~ 5 A
( #E&EEA)
0-10 65 1.05 2.95 086 | LkRAEE :285%
2.9 = :

10— 20 65 1.14 2.00 0.82 AR« mm

92030 65 0.72 1.73 0.48

30— 50 65 1.38 1.64 0.78

50 — 100 65 1.34 1.99 0.3 & Mg0, 807, CIed
- : : 31 4 CaO 15 KR E 65%

100 — 150 65 1.23 1.83 0.56 - %




#6-15 ATE23FBRAYBROABUZEBIN gy . o,

i
HEEE (mm) | Ca0 | MgO | SO~ | CI % fe
(B A8 FA)
0—10 65 3.80 2.70 1.02 | LkR4F :3.60%
2.4, Py :
10— 20 65 1.14 9.47 1.02 FRACEA : 5mm
20— 30 65 9.01 2.01 0.97
30— 50 65 1.25 9.29 0.93
#: Mg0O s SO > Cl' 4%
50— 100 65 1.34 3.38 0.62 191 CaO KIS 659%
100— 150 65 1.43 9.64 0.36 AR

#6-16 HiEE 3IREEROABUBH NI

AREHE (mm) | Ca0 | MgO | SO; Cl- -4 e,
( k@ HAe)
0—10 65 0.85 3.58 029 | LkR4&E :12.2%
. 2.9, DAY :
10—20 65 0.43 4.18 0.18 PRAGRA « 24mm
20— 30 65 0.61 4.44 0.24
30— 50 65 1.54 2.06 0.18 A
50— 100 65 0.08 2.80 0.17 #: Mg0, 50,7, Clag
B ' ) ) L CaO B KREBHY

100— 150 65 0.02 0.19 0.07 A4
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%6-17 BEE 10 R FEROHBLREH T BT

HMKEZ (mm) | CaO | MgO | SO~ Cl £ #
(B AmHEAR)
0-10 - 65 — 2.19 018 | LARAE:163%
2. ] v H
10— 20 65 — 197 | o015 |=THARE: 45mm
20— 30 65 0.23 1.04 0.12
30-50 65 4.55 0.83 0.16
#: Mg0O>,S0:?5 Cl 4%
50— 100 65 1.11 1.02 0.10 1 CaO 15 A 65 %
100 150 65 0.67 0.74 0.18 AEE
#6-18 % 38 FEERKEBORBUE RN 7 B o
#HEZ (mm) | CaO | MgO | SO:~ Cl- b4 A
(# 4@ KA ) |
0-10 65 - — 3.36 0.75 | LKEAE :20.0%
10-20 65 073 | 217 | g |>THARE:20mm
20— 30 65 0.19 1.56 0.42
30—50 65 10.82 2.37 0.46
50— 100 . #: Mg0O»S0:7?5 Cl 4%
- — 177 | 039 H CaO 15 KB E 65%
100 — 150 65 — 3.91 0.33 AEE




#6-19 FEHEIBEHERAVFHIABUBEABIN  wy . o

ABEE (mm) | Cal MgO | SO:* | CI” b8 b
(A @HEA)
0-10 65 2.47 4.36 1.28 | LKRAE : 4.80%
2.1, e :

10—20 65 1.91 4.34 1.36 PRAGHA : 2.0mm
120-30 65 | 020 | 454 | 105

30— 50 65 0.50 4.09 0.86

, & MgO, SO%) Cl e ¥

50— 100 65 0.30 4.34 0.14 171 Ca0 AT 654
100— 150 65 030 | 4.16 0.24 LA

£6-20 BEEPHEFRISRONBUBRBMT gy . o

KMEZ (mm) | CaO | MgO | SO* | CI- 3 i
(REATEAR)
0-10 65 3.22 4.23 113 | LkRAE : 14.7%
, 2.4, w :
10— 920 65 3.33 2.93 1.29 FRAKA : 2.0mm
20— 30 65 3.43 4.96 0.91
30— 50 65 1.20 | 2.80 0.68 |
50— 100 65 0.32 3.51 19 & Mg0, 80,7, Clra¥
- : : 0. 314 CaO 15K & 65%
100150 65 4.86 446 | 0.34 AR




R6-21 HEEPNEERIRBORBUBEOIT gy,

HBEE (mm) | CaO MgO | SOs* Cl~ £ | e
(BEABEAL)
0-10 65 3.'40 5.66 223 | LKRASE :131%
2.4, = :
10— 20 65 4.39 4.99 1.82 FRAKA : 2.0mm
90— 30 65 0.23 3.02 1.15
30—50 65 0.73 3.80 0.71
# : Mg0>»S0:7 Cl 4%
50 — 100 65 ND 3.00 0.47 1 Ca 6 K .8 65.%
100 — 150 65 2.79 9.45 0.17 )% &1

#6-22 WEHE2FAEILEEOFBUBER I

B : %
HBEE (mm) | CaO | MgO | SO, CI- £ e,
(RETAA)
0-10 65 0.84 0.48 091 | LKRESE :129%
2.4, ¥ :

10—20 65 3.96 1.28 1.24 FRARE : 2mm
20— 30 65 2.03 1.21 0.61
30— 50 65 3.29 1.62 1.32
0100 . i : MgO» S0 Cl 4%

- 5 5.89 _1'88 1.05 #VA Ca0 & KRE 65%
100 - 150 65 2.75 1.45 1.04 ). %
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£6-23 EE 2 RAREREE KB B RN B o

#AMEE (mm) | CaO | MgO | SO, CI- £ e
( & d )
0-10 65 3.00 1.74 052 | LkRAE:492y%
’ 2.5, Y :

10— 20 65 976 1.82 0.71 FRAGRA : 2mm
20— 30 65 2.93 1.04 0.65
3050 65 3.33 2.52 0.94

5 i# : Mg0 ), S0:?, Cl 4%
50— 100 65 9.45 1.40 0.82 112 Ca0 KT E 654
100150 65 3.95 1.54 0.66 ERAE

%6-24 LB ABERROABRORBUBEAM gy,

AMEE (mm) | CaO | MgO | SO~ | CI- d | #e
(REATHEA)
0-10 65 175 | 295 | 146 | LKEAE:553%
2.9, o :
10—20 65 1.78 1.10 1.24 FARACRA : 2mm
20— 30 65 202 | 099 | 068
3050 65 241 | 1.02 | 056 .
50— 100 65 194 | 11 063 |- M0 80, Cle g
— o 13 63 ¥ CaO B KRRE65%
100150 65 140 | 196 | 058 AR
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£6-25 BHWEOBEERFRBONBUBSDIN gy . o

HREALA (mm) | CaO | MgO | SO:* Cl- £ e
(A& HA)
0-10 65 2.76 2.78 .71 | LKA F : 4.82%
2.4, mE 1
10—20 65 035 | 296 | 203 | THARE:10mm
20— 30 65 92.51 2.30 1.74
30— 50 65 1.69 1.72 1.08
" #: MgO s S0 Cl 4%
50— 100 65 1.59 9.41 1.26 01 Ca AT & 65 %
100 — 150 65 9.11 9.47 0.99 AAR

#6-26 BHEE10FBERFFREOABULERNIT wy. o

HAHEEE (mm) Ca0 MgO SO, Cl- 5 1,
( B4 mHEA)
0-10 65 5.07 3.12 083 | LARAE:411%
2. % xE :

10—20 65 4.49 197 | 0.90 FRAGEA : 3mm

20— 30 65 3.96 1.79 0.90

30—50 65 3.75 1.45 061 |

10 ; i# : Mg0O ) SO:2» Cl™4¥%
i —~100 65 3.26 1.34 0.4 4% Ca0 45 AR & 65%

100 — 150 65 5.57 1.60 0.34 )% %3




%6-27 HRLI0OFWEWSBRONBUBRDIT g,

| #BEE (mm) | CaO | Mgo | SO | o | % fi
(BEBHEA)

0-10 65 3.26 3.76 1.85

10—-20 65 2.39 1.55 1.61

20-30 65 3.01 2.22 1.08

3050 65 1.45 1.47 0.90

. 0 : 169 00 6 B3R MgO y SO, Cl_’é\'%
0-10 6 : 29 | 06 7 Cal 15K TBE 65 %

100-150 65 1.77 2.99 0.32 AERHE




#*6-28 HEEZEYEMEMNE

REBEBIEEREME ( BEmV ) H—BMETh—FIF)

290 275 305 355 345 340 240 215 220 400 365 345
425 435 455 300 300 310 285 275 2565 350 345 340
425 440 465 285 275 275 350 245 295 340 330 320
385 426 440 270 260 255 430 405 400 305 300 290
3556 405 425 365 255 245 380 375 415 275 270 265
330 360 390 280 255 250 365 350 360 250 235 235

ABEREERBTHMA (Y HF—REN—F 5 )

135 150 120 430 445 490 550 545 550 210 180 100
125 125 130 135 170 210 650 540 535 485 450 380
340 350 375 235 240 285 570 570 530 455 425 375
305 300 270 205 200 250 600 585 525 475 430 380
485 465 455 175 200 260 345 295 260 450 420 360
390 380 375 225 200 225 230 225 215 435 405 385
5556 525 535 765 230 200 460 460 455 515 500 495

AR R ORAFBMERME ( BV H—RETw—AR)

310 320 305 395 405 460 395 335 345 315 320 345 345 360 350 335 365 365
310 320 340 295 325 360 600 590 595 345 365 355 340 375 360 355 370 405
350 365 315 320 335 350 625 595 605 335 360 405 390 370 370 385 410 425
365 345 345 365 385 415 690 675 705 360 365 385 485 465 475 375 370 420
380 380 385 400 440 525 390 400 435 365 455 480 490 465 475 455 460 480
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#6-29 APEERMEMELE
& PR IIHARF R T E AT A ﬁﬁ(mvr&~ﬁﬁﬁm*ﬁ%>

705 595 650 670 785 655 710 715 745 725 685 700 670 605 595 605
715 640 645 690 645 515 590 610 780 740 700 720 690 645 615 625
700 605 660 695 645 575 590 635 785 745 710 720 715 665 640 660
795 625 685 725 630 560 615 635 795 755 715 720 1740 690 665 680
%X6-30 SEBEEYEMEANE

FHREIZAEG ( B4EmV) HRABIBRAEET (BlAmV ) BHE )

005 045 075 020 020 020 035 015

015 045 095 055 015 050 065 040

025 065 135 065 025 095 095 040

015 065 08 050 035 075 080 045

025 060 070 075 040 045 055 040

040 075 ' 100 065 045 040 040 040

060 080 105 075 040 050 070 055

075 100 130 120 080 095 100 080

145 200 200 225 025 155 145 140

HBFI0EL BB REMAE ( BEAmV ) AT —F K )
70 80 80 85 90 105 130 140 140 150 165 200 230 235 250 270 400 460 485 435 485
80 90 85 90 95 110 135 145 145 160 180 225 280 260 245 280 405 425 420 410 425
105 115 110 110 120 130 155 155 170 185 205 240 285 270 255 285 390 425 400 405 440
170 175 170 170 150 170 195 195 200 210 230 255 275 265 270 305 380 435 415 420 415
240 230 245 250 256 250 270 270 275 280 305 330 340 370 370 380 405 38 380 425 430
305 325 345 330 325 340 380 380 395 390 405 415 440 445 435 435 430 395 410 400 405
400 430 415 416 410 435 450 450 460 470 475 475 505 490 475» 480 490 495 495 455 410
A3 AAE B T ( EAmV ) HF—RMEMm— KR )
725 710 840 765 735 730 700 680 705 710 730 760 755 755 775 805 830 830 810 795 775 785 815 845
725 740 755 805 840 805 725 685 695 710 725 715 720 735 795 820 825 825 835 795 795 795 790 700
730 765 810 815 830 810 760 710 745 755 760 765 740 725 780 840 830 820 810 800 840 805 785 700
780 810 850 815 785 765 780 800 810 800 775 755 730 715 725 720 755 765 770 780 835 790 795 740
795 820 840 845 775 740 770 795 795 790 760 755 730 705 715 700 720 740 750 760 760 770 805 770
HRETHAFTHMA(BEmY, H—RENP—FH)

510 525 530 530 525 520 520 535 545 540 540 540 530 565 565
515 525 520 525 520 520 515 535 535 540 550 565 565 555 560
520 535 525 520 515 520 525 535 530 515 540 560 560 550 555
520 535 525 520 520 510 535 550 555 555 560 5556 ~ 565 540 550
525 535 530 530 525 525 545 550 555 540 530 540 545 525 540

6—24




(]

% 6-31

e R EMENE
REB2RERLOMABELEME B4 (mV ) F—RMA A m—F3)

200 310 340 355 355 355
320 310 320 350 350 365
315 315 305 305 340 345
3% 385 335
39 350 335

295 320 325
315 340 395
350 415 390
450 835 500
605 630 605

390 385 415
500 515 535
605 575 605

315 355 350 330 325 330 205 280 265 270 290 335 340 330 335
310 330 360 330 310 320 280 275 375 265 285 320 3% 32 305
320 355 350 345 325 320 120 120 115 110 110 305 325 305 305
395 380 375 370 360 340 260 290 285 280 280 325 315 290 365
385 385 400 385 375 415 330 320 320 330 310 350 360 355 365
420 415 430 435 460 530 435 400 430 440 440 465 450 430 405
575 540 520 520 550 605 555 565 555 540 530 570 535 515 510 525 570 535 575
625 615 595 575 595 605 595 595 605 610 620 620 595 595 585

325 255 240 265
315 255 225 250
310 275 235 260
460 345 305 310
420 435 410 435
460 450 450 495

595 630 585 585

55 255
210 275
305 250
285 29
375 330
505 460
560 550
595 595

HEB2RE L REMEREE B4 (mV, S—RET—H5)

35
30
50
60
75
65
90

40
25
45
65
80
70
80

115 105

145 155

25
40
60
80
100
65
90
105
135

30
45
75
95
105
100
95
100
135

50

65
100
115
140
120
105
115
150

35
70
90
105
125
130
105
100
120

45
80
90
95
100

90
95
115

70
90
100
110
120
110

95
105
145

95
90
90
100
110
100
90
100
125

90
90
95
100
100
90
100
110

80
75
85
75
75
80
90

75 110 130 160 125

75
80
75
80
15
95

110 115

135 135 135

100
105

95
100
110
135
185
200

120
110
100
110
125
165
225
255

150
135
125
140
170
205
265
295

140

105
150
145
165
255
255
250
255
305

110 100
170 150
405 170
315 220
270 215
255 200
230 190
255 185
245 175

105
150
195
230
205
190
175
170
160

RERBABARAPEREHEME B4 (mV ) S—RENT—E3])

295 305

300 305

295 320 345 335 345 350 380 385 360 350 335 330 310 285 290 285 320

300 330 370 345 365 380 430 455 445 375 340 335 310 275 280 275 310

345

335
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| #6-32 BHEBEEYEMELE
BRRERBARAFRRESM T4 (mV, F—RETA—H%)

410 390 320 330 340 390 405 425 340 390 340 350 425 340 335 380 415 395 370 385
390 360 365 330 315 355 375 335 360 320 395 435 355 400 390 465 395 350 360 350
405 375 375 385 355 375 395 410 395 365 405 430 375 460 430 450 485 445 460 435
435 420 395 405 355 385 415 395 375 405 395 410 440 475 445 475 455 515 475 445
415 420 405 425 380 395 410 370 355 365 405 420 440 465 460 485 460 470 465 450

BAE0RBFARKEBTEME B4 (mV, S—RET—E3) ]

335 365 350 445 315 350 265 385 325 295 325 380 400 345 355 330 355 405 325 350 ]
375 325 310 385 295 290 365 405 325 295 290 275 355 315 345 320 375 390 365 320 .
400 375 415 380 345 340 365 385 330 300 305 345 330 390 345 380 410 430 355 385
410 380 435 375 330 295 215 330 315 350 330 290 345 430 3850 405 370 470 365 340

F6-33 FEONTE LRI PYED 2 R A R B 1%

TR B B # *
(mV v.s. CSE) ASTM C-876 Van Daveer
>-200 <10% <50%
—200~ —350 >50% >50%
< —-350 >90% >95%

£6-30 HEBTEBREMEERNE

CHLORIDE  CONTENT RISK OF
» CORROSION
(wt% of CEMENT) INITIATION
More than 2.0 CERTAIN - -
1.0 to 2.0 PROBABLE
0.4 to0 1.0 POSSIBLE il
Less than0.4 NEGLIGIBLE
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2. 2% 1

3. 3% B
4 5% b el
5. 10 % el
6. 15 el

9 BEXERICLE

I & o 3 SRRE SN ( Bk L) (BwH)
2. KA KBERABRKE (HyH  kd%)
WRABAE (NE7-1RkE7-2)  HERETHRENCRELE , HEH
WEFHEREN 13 WRBEMZEX (KETSARER) » BERBAES
y BEEEREAKEY RS , KEHER S HMERESREX (KNS 6/
R —R ) » BB KR EER Y BRSNS —5
3 AFABABEE (KRH)
A RS
I ERME
@K¥ : [,1,VEALE
O #E - ()L B REEMEHEL (EHEU)
(2) 2% Epoxy Z 855
(3 gEEE
© B : (1)p5 5/
WK ( B ABHE 10% )
MK ( EARATRHE20% )
4) 86 (RARAKRBAES50% )
VBN (KFRAIWE  BAKR3 /4" )
(2) 408 #4
©#FEK : BXRK
2. FCHLEGET -

(
(
(
(
(

OF:g



@ KK : 0.4, 0.5, 0.7
@ BHELH - BIK (10% ) » RIK(20% ) » A (50% ) > BHEEHI
©FE : 8~10cm
3. ABBEEE -

@ AR : 156 X30cm
© HWHEE : MAEER 2cm,4cm,7Tem Bt 3 1R
© BE LML - HIBACT 211.1 - 815 B BB 5
ORBLCHEHEER : KB ASTM AR
©BEMRA : (23+0.7°C)

(1)7 KA

(2)28 KA

< BRRESHEE
1. SRR e R

2 BELAEMT SR
3 WEREREE B4 5 B

X THERFTEH

I 5 i 3 SRR ITE (BRI ER ) ERE— S Eg Ea
£ 21l , EITRES

2. AAFABABEKENRESEMREL A8, #5120 FAE - Bﬁ%ﬁﬂ
FR—FEH - ETABNBRRR MRS HEI -

/\ Y ﬁ\#ﬁ.é}%/\ 12

L BEREHBEACRERE (BBYM—-ERHE : )
Bﬁ%ﬁﬁﬁﬂ%—ﬁ&ﬁﬁzaﬁémﬁ HABABR A BELL , 25184
KE0.45 055 0.6 HALE MNEHAR ( BRARHEZIEAR ) HHR
BALBERGENERE , HEMEMECAREFEZEENEK 1R
KT-2F7R o



RETIRRT- 28R, TESHEERSER LM AEA , RiE—
FE_ENBBERRBEVESEABINE 2B < - 350mV » REIETR
REACHGE 5% CHEERERUMCHY - CEAABELEES , B
RAR D RGBEFMUBEHETEABE L TRE  HEREFEE R
K2cm > #11.5em > MERABERZHME (FBEERG A2 KRET ) B
RPRECEE LR E_ERRRE (ST EEIL 2 E R
339) At ERERESLEL BN ZRERASES  THTCHE2HE T
KEEGHLE -

% Epoxy i AR BRBRIRE  BRMTRES Epoxy BEIIRHE
SeiF » MEESESERE o

2. BB ARARKBEREAERNCBREAE (BEFHS—F) -
FABABMRACERELME, BESHAR (11 VE) UREER
BHCFEAD - 20% TRIK > 10% BIIK » 50% 1A - BB ) , AIKILARIE 0.4
055 0.7 » RE—FHHNB AR BERERE ) AR5 RS @ >
RUMKT-3BER 167

AR R

(1) RRT1ERT6HETR » RENEEZ Epoxy WHIRRIT , WELERE
B Epoxy ( BEME ) BB THTHREE LSS , R YERMEAE

> {E Epoxy B5EHF » ¥kt Ol BIEE S ABUESAT R4S -

2) REREE EHEG , NSST—BHREE (§8) , BOKTRER

y A EIR AR A S B4 5o o

Q) ABARMERE MK WKEABNZ L BRG , KB OFRERE4
SRR, ERMBAEVERABACHETCRREEBRY , £ BUBIRE
TRARETHE  URGEER2emE » 5 4ABESETE 7— 357 -



AR Y

| ARBC RELBEHMEEZERSE , KBRS —ES - ARBERER
5, LR E G AERFZIRENSEH |

2. FNABACEGBEGN , HETRAB TR (REFAR 2em) |, T
HEREYRMSEZRBELHERYY , BREMEZR , AERIRRTE
i T

3. RBREERD  BHRRARA SIS -

4 KARLREE  RECAHERASBEFHIES

AR

- I. KM.Book and J. A Still well, “Exposure Tests on Concrete for
Offshore Structure , Wimpey Lab. Ltd, Hayes, Middlesex UB4
OLS,UK.

2. “Corrosion of Reinforcement in Concrete Construction’ » 1883 The
Society of Chemical Industry Ellis Horwood ,Limited British.

3. “Exposure Tests on Reinforced Concrete in Seawater Wimpey Lab.
Limited, Beaconsfield Road, Hayeé, Middlesex UB4 OLS, UK.
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C 4.1%&(R) M7.1K (R) C1.1K (B) C1.1Kk (B)

§ ! L
k3
» i
P I
- f
L 7.1 K(B) C4.17 (R) H7.1#% (R) L7.1% (R)
i
M 7.1 #%(R) C4.1% (B) F5.1% (B) H4.1% (B)
9cm | 4em WA -
o M 2 RFRELEAE 2em
"\7%&.:&-{%%/@ 4cm
s 7 AFRELEER Tom
: 3 HSREATHAHBBLE
L KRB HRFLABET T

B7-3 SRNAS AR ENRE
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F 1 —SHREAREMBMSTER (BIFE)

HREE = B M B Akt | RAEEE (om) | AREAME (mV) | SAHLESRA
2cm —310 £
119 [ B +#:@4mp5 | 0.4 4cm —-310 £
Tcm —310 £
2cm —520 Yo R REMA |y
120 [ & +$@4ma5 | 0.4 4cm —600 B R 5% “BARA
7cm —600 SRR EERA s | FAEE
_ 2cm —330 ¥ -3
121 [ & +E@ma5 | 0.4 4cm —310 £
Tcm —330 £
2cm
125 | # +Epoxy#asf | 0.4 4cm — £
- Tcm
2cm
126 ] # +Epoxy#ass | 0.4 4cm — 2
Tcm
2cm
127 [ # +Epoxy#ss | 0.4 4cm — 3
Tem
. 2cm —470 FERRRERES |y
131 [R+E%M | o4 rem ~ 290 * . HMI R
+-&EMH 7cm —340 & Ho% G
. 2cm —360 A :
132 | [RAEHRA | g4 4cm —190 | mamammas |CTAA
+&:8 485 7cm —400 £ HorE
. 2cm —510 FERHREMASE |
133 | 1E+EHRA | o4 4cm —490 PO
+EEMA Tcm —280 & 248
2cm —370 F-3
137 [ B+@map | 0.5 4cm —400 ¥
Tcm —410 £
2cm —490 BRI R AR A
138 [ ®+EE@sma5 | 0.5 4cm —510 £
Tcm —450 &
‘ 2cm —530 2
139 [ & +%:#@4ma5 | 0.5 4cm —330 ¥
Tcm —360 £
2cm £
143 | #+Epoxy#asi | 0.5 4cm — E-3
Tcm £
2cm £
144 [ #+Epoxy#ass | 0.5 4cm — ¥:3
Tcm 2
2cm E23
145 | #+Epoxy#ass | 0.5 4cm — E 3
7cm £




*\4

R -1 —FHREABBREMSWER (B @)

BHMEH £ A M K| Kk | RABERE(CM) | BREAMEIMY) | MALHKIL |# ®
) 4 e 2cm —450 FER PRSI L 4
149 | TEIEHEA L 45 4cm —330 &
+ 438 48 4% 7cm — 380 £
. 2cm —400 $ERJRIEM A4

150 | [ETEHEH | 45 4cm —380 &

+-&-8 8 A5 7cm —290 £
. 2cm —600 ERREGRE

151 | [EYEHEA L o5 4em —400 | mRAAHEE

+-E-if 485 Tcm —390 £
2cm —530 SERRIEM A

155 [ & +%@m45 | 0.6 4cm —490 SER R IR A
Tcm —570 ERRLESRE
2cm —570 SERRAHRAY R AA

156 [R+&Esmay | 0.6 4cm —530 SE BSR4
Tem —550 SBRABHAL |HHE
2cm —600 RHAH '

157 [ A +8@ma5 | 0.6 4cm —560 3B R E1 A4 HBIAA
Tcm —610 ERARNALY |HOHE
2cm

161 [ #+Epoxy#t | 0.6 4cm - :3
7cm
2cm

162 | #+Epoxy4ass | 0.6 4cm - F 3
7cm

‘ 2cm
163 | #+Epoxys#ty | 0.6 4cm - &
7cm
)L 2cm —490 BRI R AR A4
167 | [ETEEN L 46 4cm —510 | maaksss
+-&-E 4R A 7cm — 540 SERA R
. 2cm —600 EHRE %
168 | [ETEHM 46 4cm —550 | mammmais | A
+-&-E A 7cm —530 FRIREHA S |[FOER
)+ B AR 2cm —580 RS A
169 | [EFEHEAM ) 40 4cm ~530 | mauAAHLN
+-&-i8 48 7cm —490 B R B 44E
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2
074 1 +Epoxy4a#| 0.4 4 — £
7
2
075 | +Epoxy#A4h| 0.4 4 — ¥
7
2
076 [+Epoxy##; | 0.4 4 — £
7
> bk 2 — 340 =0
068 I +’fi§ Jope 0.4 4 — 380 R " 25
ol il 7 — 382 "
[ + Bl 2 298
069 . 0.4 4 — 323 &
[ +Brs Al 2 ~ 360
070 . 4 4 — 340 ¥-3
7 @m0 : o
2 — 343
080 [ +-%38 48 A% 0.5 4 — 328 -3
7 — 336
2 — 398
081 " 0.5 4 — 841 ¥
7 - 290
_ 2 — 364
082 i 0.5 4 ~ 350 ¥ -3
7 — 370
2
086 [ +Epoxy#44h| 0.5 4 — ¥-3
7
2
087 " 0.5 4 — &
7
2
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R72-EHBRESEEMECOWER (BYE) @

¥ ) runnn| BERTHE > 23
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g, |l rEkEEEIEERCER NEEREERYE  AERY 2
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BrEEPHLMERY, ARERMNT - |

Ca (OH) ,+C0O,—CaCOs;+H.0

AR & 25% 2 SAMCEHNED » TRGSHHEN  THERE L2 pH
RIS, LRI E 68 R B £ 2 BRI | IR (LB
IS G R SR B BT LA

CaCOs+002+H2O_‘Ca ( HCO:; ) 2

WREEHABAT , T HER LRI EAREEN  HERE  5EY
BERRA > EEPHAER, TR —BEER - £ P CEERRA
RER AN T HIRKE -

COz+ ( Ca( OH ) z+30a0 * Ales ' 18H20 ) -

3Ca0 * ALLO; * CaCO; - X H20+CaSO4 - 2H,0

MBS TR A PRERIEE @ R LTS INRR LB E
CSHBEREELFTEENBHMN  HLEAR , NSBRL0AE TR
W RS TRGE

CxeE

ARBZHHCAEREREREEREENR  A2RERECVE, ¥R
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| R ART ) R AR BRI AR L TR ik (e

i BRECBEE—ERER  NEEEEA -

2. EREBRBRABMTRATA RN REREDLRATEA » WOHBAK
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9-2



3. BARZIEHBREE 100% B » FLEHRRHA » ZEARRERFLBEARE  fld
HICEEBRRRE -
LR=RRGABINREE 50% AR > PIEGfE AR AR , W8

LRE - RMBERFNEE. - SHAGPEIHHEE , BERER DGR
EYIN T @Eﬁii’ﬁ{t%m%}%&iﬁ}ﬁﬁt& y BEZ BB/
() pefes i |
I PR E BRI AR IEL -

P> X o PHRAZEE o -
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T: frZ B - |
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i REPHEEMR , H22 D T=tF BEUEEFEEIE -
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[ BAR PRARZBARR50% 2 1 BAR s WRER10%2 | Bk
R o
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| SRR R A 1~ 9 B ER CO. MEA NS T B 10~ 18 B BUE
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2. PREBE1 3ReEAR, HRZRHC KBRS MARE , KBRS
BAEKSART R kB , RAARACEESE P ES , R 2 e
MEsEIELES -
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VABMBRARRE » PHCEEBRRNRI- 2, hi (b RE R 28 i in
o

. RRE s R BAKE T2 ABESIE TR P REEARTE

MRS , A9 — 457 - |

R AR  ERFARLRBRET , B2 S o — 5517 , bl
HFARRY - RIKER  BIARERS » A18 | WARRE -
FIEATE BT » FRUAKHCARH B - 61 7 » AW / C

=07RME, W/ C=05HK W/ C=045 -

AR 0.7 R L RERR » BARKIKLEA , AREEL D2 AR, =
SIERBAHEARE L PR EPHCRE -

MR (9-1) TRXHE 7 Wk, Rl -« TRABABBEARFZ
AR BRI R R R — R R (4om)  FIEZREA

MELIHMFH BRI~ 1 VERWKARGZSOEUL , Hep | Bk

# 2004 , WEB I EAGER , EIRA | ﬁ‘id(?ﬁ% ; EUI’EIE’% BET , 589
EERPRAANRZ P LERCZE -

Ca (OH) . ZpHES 1213 , {H5 CO, RIE4 K CaCO, F¥ » 3 pH iR
85100 , WUARMBHABIRATARER CO. RAZEE -

8. thit{LiEMAEXRR PR MIAELT » HGARAEHE » BRI -
9. UIBBHE , ARSRORCPEAEESR— BERCHIAAERERH
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BRREUSMOMTORE  MAR—ARH , DB RE , FELMEE
BREIPEGHER , UBHRAE P EES—BEZH% -

F > 3SR

I BRE—HESCRE, IREEE . EL2X HEBEE “IHL” &
P IR » 1986.8

2. F3, "HEBEENERRELSMORERE R ESE BHREL
RRYIME RN GRE » RR8EI10H , B, F45-46H -

3. K.Tuutti, Corrosion of Steel in Concrete’ Research Report, The
Swedish Cement and Concrete Research Institute, 1982.
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MAEE T PR A R FER RN G NEER RS TR B
EE ELBEERER(Cl v Br 1) » HEEHR (80, ) BRLw (s?)
F HPNUERTERAREI AERTEARRLIIHES TSR  HUEH
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X
C(x,c):Co( 1_2Erf( 2\/& ) ] hee seeasemasasesssaceatssentusoos aasenses ey te s Teatsne (10_2) |

Kb : Brf S EEKS ( Error function) » EEER

Erf(X)=\/§- fsexp(y*/2)dy
m

C: BEIEHEEHRZEHETRE (ppm ).

C : [EfRER , FHEE T &ETFERE (ppm)
X:5%E (cm)

t : B (sec)

D : 8T HEHIRE (cm?/ sec)

® EREEABREE (splash zone ) BAKE ( atmospheric zone) » #BE
FEARBLDERRRBRE TZENSMEN ZRERE LREATEK

Hl, HER (101) &, FHERRLAERZENE  BRRELEEL
SRESSMIN , B RREABELS , B (10-1) TREY
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Covo =], JaD Ct—ti) xp ) o e (10-3)
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B
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© FEE AABIRNN 1000m] 2 ZHK B AAA 1000ml 2 INZ NaCHAHE
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I 10m1 ¥ > MIA 3oml ZEARE , HAESIERILY » TREENRE
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(i) ¥4 € A H.SO. B NaOH FAE » pHIEEM R 7~10 ZMMA 1m!  K.CrO.
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Cn : 5 n REHBEHZ Cl- ¥ » BAIS ppm o
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~1.07 « i 1 BUAKYR M0 SR F R B R & | BUKIEE -

2. REAKICHEHFHEERBCEE
1% 10— 7 AT 05 F Al — R A B RESE R B R B 2 MR VB B8 2 1R
REBE K IKELIG IO RG> £ 1 BAJRH » RIBIRIKE » KK 0.7 2 HEER
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% KI5 4.23 %, TRM6E0% » HIFIE 2.454% o Enﬂmﬁ¢ RIARISLT
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4 HEBTRETRTERBENRETRANTIER 2R MERHOE T T
RONEE - BERRESNABARTEOE—REEAG - B EREIRY
RFBEAKL  BERY , RERE , REBERSRANHMECSE
£
B LUK TR UK RIS B M R 2 RE LB SO R RS
FREZWERBIRE T REBEZRE -

RERBET > RE LMK LB 20% ~40 % FEB B e 2 M| G T
R o

I. Taylor Woodrow Research Laboratories Concrete in the Oceans— Ma
rine .Durability Survey of Tongul Sands Tower” Tech.
Report No.5 CIRIA/UEG Cement and Concrete Association,
Department of Energy London, 1980 pp86.

2. K. Takewaka and S. Mastumoto : “ Quality and Cover Thickness of
Concrete Based on Estimation of Chloride Penetration
in Marine Environments”, ACI Special Publication, SP-109
1988, pp384.

S EBE, BME :  SRAMEARBLERETFES " , BN 6 TER
Fe# e NSC 77— 0410- E006— 31 BB 77478 , pp82.
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- CI-#%e4& (prm)

C1-#5&a4t (ppm)

[#10-2 IEJJJQ}E,JJ(RH:FOA Cl- S BT BB
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BRALTE] (1000 7INEF).
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C1-#5%ii& (ppm)

5888 8

Cl & & (1000ppm)

7J<R é}EgES

0.8 1.2
fEesmERs (1000 7Neg)
B10-6 TEIKIE, KIKEE=0.5 Cl- s R s e

AIRED.T

0.4 0.8 1.2 1.6
BT (1000 /)

[10-7 TEDKE, KIKEE=0.7 C1- B g
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#10-1 T BIKJE, AIKEE=0.4 Cl 3EEE (ppm)

r\\\ﬁ el 334 929 1175 1870

K - ZA0: 2 B Y5 AN Y5
14 33.4 | 103.2 | 165.7 | 326.7
I4F20 22.3 44.7 63.3 [ 111.7
14F40 20.1 46.8 54.5 | 118.4
14F60 48.2 | 176.8 | 205.7 | 379.6

#£10-2 T BIKPE,KIKEE=0.5 Cl #&uE&HE (ppm)

E\\\\\E§ﬁﬂ 334 929 | 1175 | 1870

(AW A /NF INEF | DR IINF
15 53.7 | 182.4 | 208.1 | 364.2
15F20 29.4 | 104.4 | 164.4 | 262.2
I5F40 31.5 | 115.5 | 157.5 | 258.9
I5F60 | 100.4 | 274.4 | 400.0 | 645.3

#10-3 1 BIKJE, KIKtE=0.7 Cl #H%E (ppm)

[ msm | 332 | 920 | 1170 | 1870

Rk INEF | ONEE | DR | DR
17 110.4 | 331.9 | 393.2 | 621.8
17F20 76.9 | 259.1 | 323.9 | 485.7
17F40 65.6 | 200.8 | 315.6 | 502.2
I7F60 | 196.4 | 440.7 | 583.5 | 930.9
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THE PRIMARY SEAWATER
COMPOSITION ANALYSIS OF FIVE
MAJOR HARBORS IN TAIWAN

Wei—Ming Lin * Kuei—Ching Chen** CIliff C. Rau***

Shin—Sheng Wu™*""

ABSTRACT

There are many chemical compositions in seawater. Some ions are the
major corrosive factors of harbor engineering structures. The purpose of
this research on the seawater chemical analysis quality of five major har-
bors in Taiwan is to investigate the @major ions compoéition of séawater in
each harbor. The seawater samples were taken in four seasons, higher water
level & lower water level in seawater surface, 1m & 2m depth.

In this primary study, it is found the chloride ion ( C17 ) values are
very high. Comparision of Cl~ values in the five major harbors, the CI~
values of seawater in Taichung harbor is maximum ( &= 1.9 X 10° ppn ). The
higher C1~ values will increase the risk of corrosion of harbor engineer-
ing structures. There are many industry areas around Kaohsiung harbor,
therefore the highest suiride ( S? ) value exists in this harbor. The va-
lues of sulfate ( S0 ) in each harbor is about 2500-3000 ppnm.

It is hoped that the study will be wuseful for corrosion research in

harbor engineering structures.

*Researcher, Head of Harbor Engineering Material Division, Institute of
Harbor & Marine Technology, Taiwan, R.0.C.

sx%Associate Researcher, Institute of Harbor & Marine Technology, Taiwan.

t¥*Assistant Researcher, Institute of Harbor & Marine Technology, Taiwan.

%%s%Research Assistant, Institute of Harbor & Marine Technology, Taiwan.
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1.INTRODUCTION

Most harbor engineering structures are in intimate contact with the
sea, a mobile complex corrosive chemical solution whose nature should be
understood before structures are designed to survive in it.

It is conventional to consider the ocean as a solution of major and
minor ions, gases and neutrients, with particular matter of varying de-
grees of activity in suspension in it. Table 1 lists the content of 77
elements in parts per million ( ppm ) by weight of the dissolved material
in the sea are C1- , Na* , S0.,2, S*, Mg®” , Ca®” etc. In which C1™ , $*, S0
, 0. etc. are the agents may affect marine biological distribution and the
durability of harbor engineering structures. The purpose of this research is
to take the seawater composition analysis of the five major harbors in
Taiwan, in order to understand the seavater quality for taking techniques
to detect and minimize the éxisting corrosion of structures and design

built-in protection againt corrosion for new structures.

2.FIELD SURVEY

The suitable location for taking seawater sampling is dependent on the
different layout of wharfs in each harbor. There are six locations in
Keelung harbor, 7 in Kaohsiung harbor, 5 in Ta.thung harbor, 6 in Hualien
harbor and 5 in Suao harbor etc. had been chosen. In each location, the data
of PH values, wéter temperature and the concentration'of dissolved oxy-
‘éen etc. are measured in-situ by using automatic seawvater chenical analyzipg
meter. In order to understand the season and water level and depth variation
of seawater chemical quality, the measured period were selected at high
vater level ( HWL ) and lov water level( LWL ) period during the day in each
season respectively. And the measured positions are at seawater surface, 1m
& 2m below seawater surface etc. respctively. Also seawater samples are

taken for chemical composition analysis. The locations for taking seawater
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sampling are shown in Fig 1-5 and the survey procedure is shown as Fig 6.

3.SAMPLE ANALYSIS METHODS

Seavater has varity of chemical compositions. In which, C1™, S,
S0.*, are the major corrosive factors of harbor engineering structures.
Therefore, analysizing these three major ions contents is the primary vork
in seavater quality analysis.

. 1. Methods for determining Cl~ content are listed as follows
(A) Argentometric method
(B) Mecuric nitrate method
(C) Potentiometric method
(D) Automated ferricyanide method
The content of Cl1~ obtained in this paper was determined by argentome-
tric method. It could be explained briefly as follows
(1) Principle
In a neutral or slightly alkaline solution, potassium chromate can
indicate the end point of the siliver nitrate titration of chloride.
Siliver chloride is precipitated quantitatively before red siliver
chromate is formed.
(2) Reagents
a. Potassiul chromate indicator solution : Dissolving 50g K. Cr0O.
: in a little distilled water. Adding silver nitrate solution until
definite red precipitate is formed. Let stand 12 hr, and dilute
to 1 liter with distilled water.
b. Standard silver nitrate titrant, 0.0141 N. ( N : eguivalent conc.
of AgNO, )
c. Standard sodium chloride, 0.0141 N.
d. Special reagents for removal of interference

1) Aluminum hydroxide suspension.
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2) Phenolphthalein indicator solution.

3) Sodium hydroxide, NaGH, 1N.

4) Sulfuric acid , H. S0. , 1N.

5) Hydrogen peroxide, H. 0. , 30%

(3) Experimental procedure
a. Sample preparation

_ Use a 100ml sample or a suitable portion diluted to 100ml.
If the sample is highly colored, adding 3ml A1 (OH). suspension,
mixing, let it settle, filtering, washing, and combine filtra-
ting, and washing.
If sulfide, sulfite, or thiosulfate are present, adding 1 ml
H. 0, and stirring for 1 min.

b. Titration

Titrate sample in the PH range 7 to 10 directly.
Adjust samples besides this range with H. SO0, or NaOH solution.
Add 1.0ml! K. Cr0, indicator solution.
Titrate with standard silver nitrate titrant to a pinkish yellow
in the end point.
Be consistent in the end-point recognition.
Standardize the silver nitrate titrant and establish the reagent
blank value by using the titration method outlined above.
A distilled water of 0.2 to 0.3 ml s used for the blank
method.

(4) Calculation

(A-B) X NX 35450
mg/l Cl =

ml sample

where A = ml titration for sample,
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B = ml titration for blank, and
N = normality of AgNO,
g/l = mg/! C1X1.65

2. Methods for determining S content are listed as follows;
(A) Methylene blue method
(B) Titrimetric ( Iodine ) method
The first method was applied in this research to determine the content
of S® in the seawater sample.
3. Methods for determining S$0.,* content are listed as follows
(A) Gravimetric method with ignition of residue.
(B) Gravimetric method with drying of residue.
(C) Turbidimétric method.
Turbidimetric method was used in this research to determine the content

of S0.,2 in the seawater sample.

4.RESULTS AND DISCUSSIONS

The field survey work were executed from Nov. 1986 to Oct. 1987. The
retrieved samples during the spring & winter seasons were analyzed by Dept.
of Environmental Engineering, National Chung-Hsing University. And the
retrieved samples of the summer & autumn were analyzed by ourself in the
lab. of our Institute. The extreme values of seawater chemical nature of
each harbor are shown in Table 2-5.

For comparision, the average seawater chemical nature of five harbors
are figured as shown in Fig 7-11. There are some dominating phenonena
could be discussed desdribed and discussed as follows
1. The average seavater chemical nature of five harbors( shown on Fig 7-11 )

(1) Average seavater temperature

Spring : max. value of 28.1 C in Taichung harbor; min. value of 18.3
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(2)

(3)
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C in Keelung harbor.
Summer : max. 30.7 € in Tachung harbor; min. 26 T in Keelung harbor.
Autumn : max. 29.5 C in Kaohsiung harbor; min. 15.1 € in Taichung
harbor.
Vinter : max. 25.9 C in Kaohsiung harbor; wmin. 16.1 T in Taichung
harbor.
The variation of average seawater temperature are small in different
water depth and tidal level of each harbof. But in the case of low wa-

ter level at Taichung harbor. There are an obvious temperature varia-

tion at different water depth.

Average PH values
Spring : max. value of 8.9 in Taichung harbor; min. value of 8.0 in
Suao harbor.
Summer : max. 8.7 in Hualien harbor; min. 8.0 in Taichung harbor.
Vinter : max. 8.3 in Taichung harbor: min. 7.7 in Kaohsiung harbor.
The variation of average PH values are small for different tidal
level and water depth. 7
Average dissolved oxygen
Spring : max. values in Taichung harbor ( 6.7 & 7.6 mg/l in HWL & LWL
respectively )
min. values in Keelung harbor ( 3.5 & 3.4 mg/l in HWL & LVL
respectively )
The max. values also in Taichung harbor during summer. Autumn & win-
ter etc. with the value cf 5.8 & 5.4 mg/l; 6.7 & 6.3 mg/l; and 6.7 &
7.6 mg/l of HWL & LV¥L respectively. Whilst the min. values are in
Kaohsiung harbor during Summer, Autumn & Vinter etc. with fhe values
of 3.7 & 2.3 mg/l; 3.6 & 6.1 mg/]l and 3.3 & 3.9 mg/l «f HWL & LVL

respectively. The dissolved 0. var‘-.ion by water depth is obvious
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in Taichung harbor, also the values at each season in this harbor are
highest among these five harbor.
It has an obvious abnormal case of Kaohsiung harbor at water surface
of autumn low water level should be check again.
(4) Chloride content
The max. value in spring, summer & autumn, winter etc. are in Taichung
g . Kaohsiung, Suao, & Keelung harbor respectively with values of 1.93
xX10°* , 1.87x10* , 1.97xX10* & 1.6X 10* ppm etc. There are more obvi-
ous variation in different depth at each harbor.
(5) Sulfide content
In Kaohsiung, there are highest sulfide content in spring, éunner &
vinter season with values of 0.14 & 1.05; 0.21 & 0.17 and 0.06 &
0.51 ppm in HWL & LWL respectively, Whilst the sulfide content is very
small( about 0.01-0.02 ppm )at these five harbor during autumn season.
There are many industy area around Kaohsiung harbor, therefore
the air pollution and water pollution 1is severe in this harbori Its
sulfide content is obviously higher than another four harbor.
(6) Sulfate content
The sulfate content of Kaohsiung harbor is highest with 2850, 2650 &
2810 ppm at spring , summer, & winter. And Suao harbor is highest
R with 3100 ppm at Autumn. The varation ofisulfate content for differ-
ent vater depth is obvious in each harbor.
: 2. The extreme seawater chemical nature of five harbors.
Table 2-5 |list the extreme seavater chemical nature of five harbor in
four season, It could be concluded the following obvious phenomenon
(1) There are higher different values of dissolved oxygen, PH , CI~, §7?
» S0, ect. in Kaoshiung harbor, The reason may be explained as it

adjoins to the industry area, the severe water pollution condition




212

1.

(2)
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cause these phenomena. And there are minor difference in Hualien har-
bor, Because there are some stream near the harbor, the fresh water
of streams will dilute the seawater chemical content of this harbor.
There are larger variation for different location & water depth ,
e.g. the Cl~ content increased by water depth in winter season, In
order to.explain these phenomena. It should take more further resear-
ch. The extreme value of Cl~ is 2100 ppm in Taichung. How to explain
it ?

S.CONCLUSION AND SUGGESTION

Conclusion

(1)

(2)

(3)

The Cl~ content are very high 1in each harbor. The more high content
of C1° ,mdre easy for the deterioration the harbor reinforced concrete
structures.

Sulfate & sulfide content of Kaohsiung harbor is higher comparing with
another harbor. It could be explained as its adjoining to the industry
area.

The values of seawater chemical hatures in Kaohsiung are vary greatly
at different location. May be the retrieved seawater sample had been
polluted already. Whereas the seawater chemical natures are the
same for different location in Hualien harbor. This fact could be cxp-
lained as the seawater had been diluted by therfresh water of nearby

stream.

2. Suggestion

(1)

(2)

The seawater temperature of Taichung harbor are variant, therefore ,
it should take further research to recognize the phenomenon.

The variation of seawater quality is not severe for water depth 0-2 m,
the sensor should extend to more deep for wunderstanding the varia-

tion of chemical natures of seawater with relation to water depth.
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(3) The shield effect, stream, oceanographic & meteorological etc. will

influence the seawater quality. These factors should be considered

more carefully during further study.

(4) Vater pollution prevention should considered in each harbor in order

to extending the service life of harbor engineering structures.
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o

(4) Taking Seawater Sample

4r

(5) Retrieved Seawater Sample to Laboratory

(3) Measuring the Seawater Chemical Nature

Fig 6. The In-Site Survey Procedure
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Table 1. The Composition of Dissolved Material in Seawater

] amount ! amount
element {ppm) major ions element (ppm) major ioms
Cl 119,353 cl Sb 5%x10-4 { Sb(OH); ~(?)
~Na }10,760 Na* Cs | 5x10°° |Cs*
Mg | 1294  |Mg*®;MgSO, Ce | 4x10~* |Ce*’
S 812 so, - * Kr | 4x10-*¢ |—
Ca 413 Ca*?;CaS0O, Y 3x10-* | —
K 387 K* Ag 3x10°* 1 AgCl, ~;AgCl, " *
Br 67.3 |Br~ La Ix10-* | — »
c 28 HCO, - ;H, CO; ; Cd | 1x10-* !cd*?;CdSO, .
co, % LEnie | Ne | 1x107¢ |~
Sr 8.0 |Sr+?;3cS0, Xe I1x10-¢ | —
B 4.6 |B(OH); ;B(OH),0" W 1x10~* [WO, - ?
Si 3 Si(OH), ;Si(OH); 07| Ge | 7x10-° | Ge(OH),;Ge(OH),0"
F 1.3 |F7;MgF* Cr 5%10°°% | —
A 0.6 [A(g) Th 5x10-° | —
N 0.5 [NO; ";NO, ";NH,*; | Sc 4x10°°
‘ N, (g) s Organic Ga 3x10°°
Li | 0.17 /Li* Compound Hg | 3x10-° |HgCl,";HgCl, "’
Rb | 0.12 |Rb* Pb | 3x10°° | pb*?;PbSO,
P | 7x10"* |H,PO,;HPO,~?; Bi | 2x10™° | —
PO, *;H, PO, Nb | 1x10- % |—
[ 6x10-2 | 10, ~; 1 - T1 K1Ix10-° | Tl
Ba | 3x10-? |Ba-?;BaSO, He | 5x10°° | —
Ia §<2><]_0‘2 E Au | 4x10 -° 1 AuCl, -
Al 1x10-2 |Al(OH). Nd | 2x10-° | —
Fe 1x10-2 |Fe(OH), Dy 7x10 "7 | —
Zn 1102 |Zn*?;ZnSO0O, Pr 6x10 -7 | —
Mo 1%x10-% |MoO, =2 Er | 6x10"7 | —
Se 4x10-° |Se0Q, ~* Be 6x10 =7 | —
Cu 3x10- 7 | Cu*?;CusO, Gd | ex10°7 |~ ‘
As I%x10-° |HyAsO, “;HAsO, ~* Yb 5x10~7 | — )
H, AsO, ;H,As0, Sm | 4x10°7 | — ‘ T
Sa 3x10°° Ho | 2x10°7 |—
U 3x10-° | U0, (CO; ), ¢ Tm | 1x10 77 | —
\' 2x10-% |'VO, (CH), -2 Eu 1x10-7 | —
Mn 2x10~* {Mn*?;MnO, Lu | 1x10°7} —
Ni 2x10-* |Ni+*z;NiSO, Pa | 2x10°* | —
Ti 1x10~% | Ti (OH), Ra | 1x10 ~*°| Ra*?;RaSO,
Co 5x10~* {Co*? ;CoS0, Ra | 6x10 “'5| —
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Table 5. The Extreme Value of Seawater Chemical Nature of Each Harbor (Winter)
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ABSTRACT

Concrete is one of the most durable materials and has been extensively used
in marine .environment. Wharves, harbor reinforced concrete structures, immersed
and exposed in the aggressive marine environment, are easily deteriorated and
corroded. ' - o

Therefore, in the paper, wha.ves of five major commerical harbors around
the island were surveyed in crder to find the main factors of structures deterio-
ration and ro establish the feasible techniques of monitoring the corrosion of
the concrete reinforcemenct, g R o

From‘rhe‘sUrvey“results:showh,‘the‘main evidences of R.C. structures corro-

'sive might be. reinforcement cover ‘insufficient, designing 'and constructing not

under marine structures construction criteria. These defects cause the chioride
and sulfide penetrate into concrete structures easily and reduce the R.C. STru-
ctures durable. '

Eventually, using the resuits.of chloride Penetration on-'R.C. structures as

a guide for predicting the service life of existing structures or designinga
I gL zdicting the s iteng ‘ gning-.

»

new structure for a given life.

INTRODUCTION

Reinforced concrete is one of the most important and economic structural;
materials in the construcrion industry worldwide. It has been extensively used
in . marine environmen;,forhcgnsnructing porz facildities 1iké jetties and wharves,

1o
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Based on the above a55umptxons, the distribution of chlorides at any time can be
derived from the following expression:

C(X,t) = Col1-2Erf( —X— )] + Co e ()
V2Dt
where X = distance from the concrete surface (cm)

t = exposure time (sec)
0 = diffusion constant (cm2?/sec)
Co = equilibrum chloride level on concrete surface
C(X,t) = chloride level at any position (X) and exposure time (t)
Erf = error function, in which ‘ ‘

1

Erf —_—
Y 27

L: exp (-y2/2)dy

The chloride contents of retrived: cores were listed in Table 4. The results
clearly show that the chloride contents were much more than O. 4% by weight of
cement. ' And the chioride distribution were almost in descending tendency from
the depth ‘of expodsed surface. According to Van Daveer (6) research results shown,
reinforced concrete presents a corrosion hazard and cccurred pitting or depassu-
vation of steel only if chloride content in reinforced concrete is reached acti-
vation front (C1- content 0.4% by weight of cement). Therefore, Fick's second
law of diffusion as equation (2) was applied by means of computer simulation and
calculation.

Table 5 was the results of chloride diffusion coefficients and predicted
surface chloride levels. anure 9 to Figure 13, show the depth of. penetrattion
at 0.4 wt% C1™ activation front (6) with exposure.. time of 1,10, 50, 100 years
at each different harbor. - R

The previous data shown that the reinforcement cover is approximate 8cm at
wharf No.3 at Taichung harbor. "Due to the surface chloride concentration and
chioride diffusion rate indentified, the chloride ltevel at the embedded rebar at
Taichung harbor could has reached that requnred to depa551vate the steel wuthln;
two years of placement.

- As a matter of fact, the result by half-cell potantial monltorlng technlques
has Indicated that the embedded reb.rs at Taichung harbor has 90% or 95% proba-
bility of being corroded (4). In the meanwhile, visual inspection of the embedded
rebars by splitting the retrieved cores of Talchung harbor are also proved corro-
sion occurred.

Cement Contents (4)

Talbe 6 shows the results of cement content. It obviously ‘fndicated‘thet
cement contents were much lower and sxgnnflcant insufficient than the rich aggre-
gates proportion (1:2:4) 14%. : ‘

" XRD and SEM analysis (7)

Table 7 shows the results of X-ray diffraciton analysis. Minerals were
listed in descending order of apparent con.entration from line intentsity at each
depth. The same results are also obtained almost concxstently by using scanning
electron microscopy analysis.
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CONCLUSION

The marine reinforced concrete structures are not easily to monitoring the
deterioration or corrosion from the outside appearances of existing structures.
But whenever it occurs deterioration or corrosion, the reinforced concrete
structures will exacerbated the damage. Fron the results of field survey and
Lab. analyzing, the following conclusions could be drawn;

1. The main factors which cause the marine harbor reinforced concrete structures
deteriorated are:

a. Reinforcement cover insufficient.

b. Designing and constructing not under marine construction criteria.
c. No maintenance executed periodically.

d. Aggressive agents (C1-, 503'2 ) ingressing very severely.

2. Non destructive test is a method of feasible and effective techniques to monitor
the concrete deterioration and reinforced corrosion.
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TABLE 7

THE RESULTS OF X-RAY DIFFRACTION AND SCANNING ELECTRON MICROSCOPY

Depths _
~m) 0~10 10~20 20~30 30~50 S0~100 100~150
ies ) ‘
Portlandite |Portlandite Portlandite Portlandite Portlandite
Calcite Calcite icite Calcite leite
KL-§.4 Ettrip%ite Etringite Ettringite Ettrinoite
oro-
aluminate
Calcite Caicite Portlandite | Portlandite Portlandite Portlandite
Brucite Brucite Falcite Calcite Calcite Calcite
TC-3 Ettringite Monocnloro- | Monochloro- | Monochloro— . Monoch loro-
aluminate aluminate aluminate aluminate
' Ettringite
Portlandite |Portlandite |Portlandite |Portlandite Portlandite
Calcite Caicite Calcite Calcite Ettringite
KH-3 Ettringite : Brucite .
Monochioro~ Ettringite.
aluminate Monochloro-
ajuminate
Portlandite |Portlandite |Portlandite | Portlandite Portlandite Monochioro-
Calcite Calcite Caicite Caicite Caicite aluminate
HL-3 Brucite Brucite Ettringite Ettringite
: Ettringite |Ettringite onochloro-
(ibbsite ajuminate
Por.landite {Pecrtlandite |Portlandite Portlandite
Calcite L Calcite Calcite
SA-10 Ettringite Ettringite Gibbsite
Monochloro-
aluminate
Note: Portlandite Ca (OH) %]
i 0, |
rucite 2 )
Ettringite C, ACaS0, - 324, 0]
Monoch[oroaluminate  [ff; ACaCl, - 10H: 0]
Gibbsite AL,
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KL-W.4: Wharf No. W.4 of Keelung Harbor (1912)
TC-3: Wharf Na. 3 of Taichung Harpor (1976)
KH-9: Wharf No. 9 of Kaohsiung Harbor (1970)
HL-). Wharf No. 3 of Hualien Harbor (1931)
SA-]0: Wharf No. 10 of Suao Harbor (1977) ) (3

ORCYHID ISLANU

FIGURE 1 Location of five commerical harbors in Taiwan
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FIGURE 4 Distribution profiles of chemical composition at KL-W.4
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FIGURE 5 Distribution profiles of chemical composition at TC-3
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FIGURE 6 Distribution profiles of chemical composition at XKH-9
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FIGURE 7 Distribution profiles of chemical composition at HL-3
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FIGURE 10 Depth of chloride penetration at 0.4% Cl-
activation front with exposure times at TC-3
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FIGURE 11 Depth of chloride penetration at 0.4% Cl-
' activation front with exposure times at KH-9
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FIGURE 13 Depth of chloride penetration at‘0.4% Ccl-
activation front with exposure