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ABSTRACT

Taiwan 1is located on the Circum-Pacific Seismic Zone, and
earthquakes occur frequently. Therefore, the seismic capacity of structures
is the most important aspects to safety considerations. The safety and
usability of structures decreases year by year and Taiwan is surrounded by
sea, so the deterioration of structural properties caused by the
environmental factors cannot be ignored.

The purpose of this research is to establish an overall evaluation
method for reinforced concrete structures after considering the
deterioration of materials, including durability diagnosis and seismic
evaluation. Durability diagnosis includes summary investigation,
preliminary diagnosis based on visual investigation, and detailed diagnosis
based on material test. Through the diagnosis of durability, the corrosion
weight loss of steel bars can be obtained, so that the mechanical behavior
of the deteriorated reinforced concrete materials and components can be
modified, and the seismic capacity of the deteriorated structure can be
obtained through pushover analysis. And it is a reference to be consulted
by the engineers.

Keywords: Aging & Deterioration, Reinforced Concrete, Durability

Diagnosis, Seismic Evaluation, Corrosion
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(cm)~ Ut KA isER B4 (kgflom?)~ AW, T304 8 F € 44 5 (%)

333 #WmHuUEYREEE

G S RMALIEA G FOPIE RS o S QRS REPIRRA
REREEARAL T 2 en P ESG mB R 2 Rk
GRS ERPERTREODR > KA SRR BT R B T
BN

Rypp A2 A5 ¢ (1997)[3.10] > § o 55 e SRt 25 AT R
AZiF 0.5-1.0 mm P& > T ARG AR LTI G 0 B T R KT
BR(L 4222 B FREBIE(LL23) FHEHBLY P REE
BoMSFAEHLIIVE GO FBEEHFLAFN5 5% ~+2p 2Ky
ﬁafi FivREER M FF T R :H_;;?;)élzpu? © EA|E S T TG iKEa
EEG P RS m?ﬁ‘)*k v hrd 3.4 957 o
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W
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o
(w
5
—;\
=N
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s
# B ~ER TR TR M
FL;
# 5
)
BT | _bxi’ . _(b=2x)x(h—2x)
FRER = 12 o 12

b:H#2E & (cm)~h 1 HE2FER (cm)-
X P ERER (cm)-e

- L H e FHE 6 BRI E 4038 (3.3.10) 0 55 ¢ eh(ED).
LA SRR B A2 3 KR > 1935 ACI318-14[3.11] » (El)e — £ 153K 5
Ec(0.35Ig) o i » | B i P b g S s e i b i< o e SRS
BHMBRTEEABHITEIY FZRB1] ARG EEEFEY R AER
FE B My 2 3 0 378~ ' R$AEH A My ¥ 8(ED. 2 5 Ee(0.71y) -
A RALEH AR5 B Ma 2 e K A (ED 7 4% E(0.351y) °

Ra o F R e DR § IR REK ST A g Eip R
B0 SGEE(T ' R R My )2 H kB (ED. #4995 3 & B 4%
EEAE o ARERE RIS o A F 2 e KR 55 Ed(0.35]) 0§ A
FFA R Aot B3 1) 7t g Pofol F 105 BRek B HE i 2 B
ZlHEd bR

k=12(El)_/H® (3.3.10)

(El), =min(0.35E I ,El) (3.3.11)
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APk Sren R (Bl B ARG e BIR S H SE g
E, :iRued i | jusio ¢ s e | Bk A

34 ZABHEMRL A TR
24 M # 4 & 47 (Nonlinear Static Analysis) ¥ ig] 3& 4 47 (Pushover
Analysis) * % B ATC-40[3.111% FEMA-273[3.12]:% % E%J; it R e

Bl SFUH 4 MR LR A M S i R AR S - Bk
Hpd Rk EEE D S 3 A chl iR e R

SR e DA » A F — vﬁg_é] SRR RN U o 1] e 7];},3‘@_}{'7&%'4“ A
WAL B - XA REEARSEORS BEBE o2 - H AL
FAE R SR AR AR BT LS S B EATRL R

).

BEHRAME B IISHEA L HE KPR Y 0 TR G I O R AR
2B WY e EA DR R TR AAT S Vi Tiesr
LHBETRS B Ay MRERET X EIROF ol AR R

B BN ART S Vi ot 4 R A 45978 2 BT Rl 8 Ay o0

>

B8 A Tk £ @ A (capacity curve) > 7 R Bl4o @] 3.5 rEEFR[LR 0 o
AR L HE A k- A —ﬁk*ﬁmmﬁ%ﬁ 4FE - XK

BRI G d - i M- S KGR TR LR LA (T
X AY) AT AT R A P RS “ﬁmﬁ%ﬁ :
V a
o 0
g ]
) eV
// — / /
| M-
0 Roof Displacement A'

B 3.5 Rldstr FEA M[3.1]
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341 % AR

feyp ACI3I8-14[3.13] » Bk 2 T 5 FF T 6 » N2 L& 5 3H%s 2
SSRGS R A KRBT RGP I BRERT SHAF A EFFEG R
iﬁ%iﬁ?’ﬂg%iﬁ%m@’@¢%@%#ﬁ“%%%?¥4@ﬁﬂ
TE L Rk S E R A DR Tt wd A 2 AR R BB R
?Hbmﬁﬁfﬁﬁ*éﬁﬁﬁﬁﬁﬁo

ACI 318-14[3.13]c%rw ¥ 4E5% & 3-8 77 & Bl4cB 3.6 #1777 - 4 55 R 5
ARG A FEE T 4 T T 250 (34.1)2 (34.9) 0 @& * Whitney 4E
At BB U $ER A o

Lol 3 PiEw

£=0.003 0.85f;
d C
i o [ X Ees aT =
As ’ l ¢ l Ce
h - — <<—Mf-‘— d
h/2 A,
e 0 o Tg+—
Ers

Bl 3.6 4ms3 I %o B4 A (E* Whitney 4E25JE 4 B.)

T, = AsgEg (3.4.1)

&, =0.003(d -x)/x<¢, (3.4.2)
£, =0.003(x—d,)/x<e¢, (3.4.3)
C.=A'c.E, (3.4.4)
C,=0.85f ab (3.4.5)
a=fx (3.4.6)
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0.85, ' < 280
p—10.85-0.05( 1, ~280) /70,280 < 1, <560 (34.7)

0.65, f,' > 560
P+T,=C_+C, (3.4.8)

=C,(h/2-a/2)+C,(h/2—d,)+T,(d -h/2) (3.4.9)

PO P ;;;A;(kgf)\ A E4 BEG AR (emd) s g R4 SRR
E, t w999 Bl d i S oRER(em) s X R R R RID Y M
2 FEdt(cm)~ &, = fy/ES a5 E R T a8 R R A (kgflem?) ~ g
B4R d R4 GG omERCm) S C, RS 5 (ke AR
585 (cmz)\C DR A B S 4 (kgD f R E D FUR S B (kgf/em?)
a : Whitney %52, & E R B/ FR(cm)~ b 1 %% FR(cm)~ S K4 & FE -~
Dok IR 4 (kgf) ~ M, 3R E SaE s B (kgf-em) ~ h %76 JF & (cm) e
Fob oSSR I 2 T4 R A REI TR ESDT A BR 4 + g
5973 en® 4 B R > k¥ F K ASCE/SEI41-13[3.14)3 23 8 4 4 % & >
434 (3.4.10) ©

fod |16yf,
v Al ©x e —P— |x0.8A, (3.4.10)
s M/Vd 1.6y A,
BV, R E T ke A - a2 T4 G fem) s,

¥4 R R (kgffom?) ~ d 2 sE A (em) ~ s JE 8 EE(em) ~ MV
BoASAET 40t s A B2 T A B A4 Ag %75 Ko FF (ecm?) -
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3.4.2 Bi%&
T 2 Bk (7 5 %1 B AR R ﬁpw%m%awaw%m%\

A5 VR IREEW BRI o RER M B FIA S AR TS g S 4R S S
#’%’4 + Kﬁz %i’( m#ﬁ.f‘&*& » 4 1__/)& ﬁ\? 53 ?l'\);j?_ m'F’-’T 27 I sJaP_ ,H-. F’E
’,’EIT q}g %3:- ﬁ?{ﬁ”;; 4 ’E’J: j‘“ Id [i ﬁﬂ;P; DLV R 55 b"’ @/Wﬂi 'p'

PEEAFH A —‘gfé_i mz@-%ia— R fRm o - LSRR JES
ABERBRIFFE ATl mE i &S FLPEEFTHMT R SE
RAHAOT e B ARFPBS A B R R AR 7 HiE L 75
& ﬁ*?**ﬁ%ﬁfwﬁf&%mﬂiw”%iwﬁxjﬂﬁﬁf
EERA 22 B EFERT.

FHPAREFY P FLTERF LAY LRIZT TS A
BB ARR] LB 3.8 ¢
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& 55 ORI

Eq, = (1-1.14(ax AW, ))E,

(Aol B 4

u=(0.27b, + 0.33)/f, +k,
— bil =(b- Nldb)/(Nldb)
b= mm{biz = (“/EXZdts —d,)/d,

st

14304, / (d,s)

= {{550+460(Nv +N,)/N}b, +1)p" (b, <by)

(by >byy)

FaisE R+ Y

U, = U xexp(-0.0607AW,,, )

Fy =U, xzxd, xly xN;

oo = (L—1.14(ax AW, ) f,

ST LR VY

i &, <0.002

e, ()
(1’ OOOJ —62,500¢,,

ch =Xy — X,

500—(250’000}5&
3

% 0.002 < g, <0.0035

cc —

E = fbx, {3% —0.002}
3&,,
(0.000004]
by, —|
ch = Xu - Xu s

12¢,,—0.008

CELE] E v

Ac=4u x|, /d, #Fd FEREHEEK > M=M,,

Cpeii) Y
M = Fcc(d _ch) + ch(d - dcs)
(#R¥+4 @

2M e N
an ZTbn ,:}-%Eb ﬁ&’&b&

B13.7 Frafrfpiied 75305 I AR(E AR
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AR R

u=(0.27b, +0.33)\[ T, +k, I
55 B F o ik
b = mi b, =(-N,d,)/(N,d,)
. = min :
| b, = (2 x2d, —d,)/d, v =(1-15R )% (0.7 - f_ /2000)
ky = _ /{550+460(N, + N W NGB, +1)p (b <by)
~\1430A, / (d,s) (b >D3,)
”W Y B gadia ki )Y
U, = Uxexp(-0.0607AW,,, ) h
tan 6=0.9 x —
F, =u, xzxdy xl; x N, 2L
SR TR EEErTT DR
Vi=u x 2o x jox(L-j)/L V.= (oxf/ = 2.5xu, x zw) tan(9><b xh
2o =N;xzxd, Axb 2
l I
ERBRT 4 FE v
Vbu :Vt +Va

F138 Frajipi ¥4 AR GERALL)

(1) #¢ FLHERRB

B TR N A A AeB 3.9 47 0 e THETRAET o 4 SR
DEAR FRESAT A ApE 2 g F 2R 0 37 T 0
DB AR SERAS T FLERN S E S N eG4l
T oo AL B A TR ER LR EE S 2
(ATSFtX)’éQ:?ﬂ%M@?% xE 3R zk#nn’ﬁi R R S o MR B e
SR AR FRF o SRR B ahiE R 4 3R R
K HEd (75 B0 a9 B D R TR A 2 3 8 i REUR
(AT>F, ) » 2 B HE5 '%ﬁmﬁﬁé’%&i%%ﬁiéﬁéMm°%l
iiﬁ%%ﬂ%&iﬁﬁ%&@%i? Moo AL PR EH S SR

AP BRI B RS AR L RH A F AW, 0 458 (34.12)
-~ PR A SRS E B A FARBAW,, > TRRD SRR §
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H2od edl f e BURHCS 2 4T B B BRI R T T R
PE B A E s B o
A RC # 4 48d {7 5 £ %% & o3 § %4 Bhargavaet % 4 [3.15]2 3% ¢

AREFEAY G L RE M SR RS R 2R FRTE
Fobo Jua a4 R L BR300 47T 0 (G412 R T L 5 E R
Prend s £ FRERES 4 52 RS B2 BEEiet (3.4.13)
3(3.4.15) © 4w s iR R ’I‘]%éfi BTG A *%lﬁ 24 T, F)plia N (3.4.13)FF R
@ErH ¢ fhphx, 0 REL B4 B A MAF o %% BIS2000[3.16]#-8 5% 2
EAGMLE- B AR P NHEY =BY,_ > 408(3.4.17)% (3.4.20) -

A

Ax
-
~—Q | Tl
/IV A X 4V
] th -
- —»
T (> T+AT
- -— —
- —

F15<7

Ets

B 3.10 4k S5RED ST A A G R4 ¢ R)
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F, =u,xzxd, xl;xN; (3.4.11)

f,+f, Hed 5 AL
AC = f, + f,. =4u xl; /dy = AW, (3.4.12)
dugx),/d, s FERAE M =M,
g = — AT 3.4.13
cc Esc(d _ds) ( s )
—d
£ :{Xu 5jgcc (3.4.14)
XU
d-
£, =£ at jgec (3.4.15)
XU

FP R I FasHERY (ke u,  FABERRA (kefiem?) ~ I,=L—-d
FRERER(Cm) s AW, TR SR8 LB LT s g T RAL BE
Es BB g TR BBE X D FLEET P i (om)

P+FR =F+F (3.4.16)
% £,<0.002 > @& % T
: 250,000
Fop = o bX, {50% —( 2 jefc} (3.4.17)
(1’ %ooj —62,500¢,,
Yoo =%, — %, (3.4.18)
500_(250,000jgm
i 3
$0.002 <&, <0.0035 » & * T 3\
| 3e.-0.002
Fee = o DX, {gm—} (3.4.19)
3&4
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ECC

12¢_—0.008

| (0.000004)_
be, |~

Yoo =%, — X, (3.4.20)

P4 R HE S et (3421)8 £(3.4.22) 0 Bl ik N (3423) R EH
Evam S AT 2 Y FERAM SRR R FRIE R R 3.7 AT o

- AS ESCgtS

F, =min (3.4.21)
t {A\s 1:yc
- A:S ESC CS
F,, =min 3.4.22

{'%s yc ( )
My, =F (d =Y, )+ F(d—dy) (3.4.23)
Q= % (3.4.24)

R AR ) AL R Sfelen?) < My, B
BERAR 2 $#2% B(kgfrem) ~ Q,, ¢ B Ft2 e 7 R % A (kgf) o

(2 ¥+ FEERRR
ﬁﬁiﬁ%&ﬁﬁiﬂi@ﬁ?gBBEqume;’HW#ﬁ#
,*Fm(Truss-Arch Theory) s R » 2 F| a3 ERERAEFTRGT 22T
% & (Shear Capacity): ™= #-3] °
FERABHN2Z T4 3 BV, 27 408 (34251 2 (3429)47 7 »
(3.4.25)% — BV, 5 Hkisn S HrE AT/ BT 4 '——i"“’ L S TR
Mgt e g4 E RS 0B 3.1 17 0 %2 BV, 5 e R
PR B2 T4 o doB 3,12 Aror 0 BRI B IR ARACB) 3.8 ©

V,, =V, +V

a

(3.4.25)

u

Vi=u x D px jx(L—j)/L (3.4.26)
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, 2.5xu xZ(p bxh
V,=|vx f, -———————&— IxtanOx 3.4.27
[ Axb ] ( )
v=(1-15R,)x(0.7- /2000) (3.4.28)
h
tan6=0.9— (3.4.29)
2L

F7 LR AR 2 EEREE(om) » D =Ny xzxd, ¢ 3 5% £ (em) »
jorRA Se R ST pEgE(em) s 0 D RRS RS o E LD G2 4k
A FsEri ool AEPERES 038 0 1IRED FURG A Z T
i Ry D EE2 PR EAE > FE 0 h D HEEIFER (cm) -

L-je Je

>
«

<« >

— —— —— —— ——» —— ——» —» —» —» U

SRR OO
R N

U =+ =+ =4 24— 4 4 =4 =4 <4 =<+

Main Bars

Main Bars

Bl 3.11  HZE s 8 4 (95 B ALH)[3.8]
Va

iaca [
o] —_ v

ﬁ
h
2
O
ca\;.‘\ o %

A o —
Reinforcement Oca
- 1 -

B 3.12 s 4 (3F R Hk)[3.8]

Compression Strut .
P —— Reinforcement
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343 B¢ & RCHLIE & HERA AMPLR T

1335 Elwood 2 Moehle [3.18]cF7 7 » > e Pk X fh+ P 24 V i¥
R R L R F L4 e 0 Bl 8 AT
A FE > 3 85 R FETARF  WHBAIPRET S A By gy
B R4 R RBRTE R TR A AZIIA, R4 R RARBIT R
AR Tl & fhro R 4 A 2 e pUE c BEEMEE AR
7 4r38(3.4.30) 0 #EW B & (ED)e sd7i ko mzil 333 -] & > @ Elwood %
Mochle [3.19]:% #8385 b 5 1 A 82 A, 37 5 2 584058 (3.4.31)fr(3.4.32) o 141
AR b Bipld TR 2 Rl L pR S g 2 A TR EUR T 4 BUR
% Hew B3k ; Sezen 2 Moehle[3.20]F % P #F ir T 4 3 RS F i e
PSR TR s MR DB EFE LI 0 4B 313 o 0 F )
BRSO B OT S R RGN P E TR

A, V, V,H?

-_n

H kH 12(EI), (3:430)

SUF o H ER V,=2M, /H 0 M, b e 2 LS A (El), =El

B BIR BRI EM R | e EE Y Bz ke 7
333 &35 o
- B LA 3.4.31
H 100 133\/1‘7 40 A~ 100 (3.4.31)

;Ne p":Ast/(bxs) y g4 ;ﬁ,g@&ﬁu N Ast S LR S S ﬁ b E
st ESEEE v, =V, /(bxd) » Z T4 - d=08h - {r¥Fm 2 G FR
hido@s f) DRI PURBA ~ P D RE 2 ghd ~ A D HLEG o

A, 4 1+ (tan8)°
H 100 .. p s (3.4.32)
A f.d. tand

AP QA T sk &0 - AR5 65 0 fe . ol A tan i (H /h)
f

pfJESE KR Aot P RBRE 2 RR > JR BB i e
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TR R R MR

nr—-—~~—~"—"~"—"° ~.
N Vy=2My/H
~N
~ I/
\V/ S 4
NN
AN
‘ ~.
\~

A, AL A, Y
B 3.13 FeTasils £ 84 A[3.1]

- HBERRAZADEREFIE o AF F AL B AR
BosV AR 30 4 B 0 Ao 314 7 > e 4 RV, MATHEY R ARV, o F
HAL R FEIV g F 2T B e T HET g A T
R4 AT E I HHIA, 4N (3.4.32) P S 4 b

R A 0 50 B EBEEUR > G H B2 <20 0.04H -

Va I/Vb:ZMn/H
Vpl----e-- K
TA4ORAEFERY M
Vn_ --------- \
~ I/
\~
\q
\~

Bl 3.14 4 Uk Rle L £ 28§ &[3.1]
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(1) $etaiisadik

- fREE G HT F o B Y Bh2 1 R R BURHC T 2 R
Tr#d R LAY ST LM A BB 315 4 0 B Y 5 R Bt
AR L M2 A R ATH E RGP > F e e
Flgh 5 e FRED PR A B A o B R R T Y g A
Z_BEW B R o AT ETE RELF “,% o ¥z K T_MEArEk 350t Sty 2
94038 (3.4.33) 3 54(3.4.35) % ? SF(Scale Factor)¥+ & 2. MomentSF 5 M ;
@ SF %+ /& 2. Rotation SF F % 5% 1 °

a'=0 (3.4.33)
=25 2 (3.4.34)

H H

A. A
¢’ =max(—>—* 3.4.35
g (3.4.35)

V a
______________________ Vil ./J k:12(El>c/|j3

i' An AS Aa A

0 s
Bl 3.15 $Etaib el 1 ple 88 &
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% 3.5 RC 4B 2L 501 b2 2 8c[3.1]

Points | Moment/SF Rotation/SF
A 0 0
B 1 0
C 1 a’
D 1 b’
E 0 c’

(2) ¥+ t;mpeasi

Mo fUEE A HE R gt B o T4 AR T 2 R 3
R R REF T 4 A S o 3.16 YrA 0 Slc2 3 e
4. 3.6 #7770 @ Sl B S 4038 (3.4.36)0 4 ¢ SF(Scale Factor)f & 2. Force
SF &V Ap A fras B (d V.~V & Q, 3+ 5 ); & Disp.SF Bl % 4

EEH o
' H Aa
d’"=min(0.04 H ) (3.4.36)
\Y
Force SF4 V4

1 S V| E—
A C D,E i >
d A A,  min(A;,0.04H) A

Disp. SF

Bl 3.16 T4 b g 58 ple =44 M[3.1]
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% 3.6 RCHLY 4 2bs i sz 2¥83.1]

Points | Force/SF | Disp./SF
A 0 0
B 1 0
C 0 d’
D 0 10d’
E 0 10d’

S RE SRR A BPTE P F 2 RBIE%hEF Y S
Wi AR S B I F R AR R 2 B

ABRE S RBY R A 10 AR AR GRS PR $ibs
PSR B R DL 3T
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% 3.7 AKAILE FA S0t ik

AR A A
A, V,H? F) Ak B A g
H 12(0.7E,1,) 5

V,H? V-
Bn ; 12(El),
H 12(0.35El ) |

(El), 3-8 & 333 &
A As_ 8 gyt Ve 1 P 1
I H 100 133 [+ 40 A f' 100
H f A, f
A 4 1+ (tan §)°
H 10 angp 3
A f.d tand
A

a/a ﬁ__y 0

H H
b/b’ A, Ay A A,

H H H H
¢/ max(52, 5)

H'H
A

d/d mln(ﬁ,0.04)
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OB e S E B AR T A k2 —a‘ﬂiﬂﬁ, 7]+ 4 B-
10 ¢ o

cI(30)=C, {1—erf (;’J'lDX_:J}c(x,o)

=0.471 1-erf 0140 +0.6 B4
2,/5.383x10°° x (30 x 60 x 60 x 24 x 365)
=0.699 ky/m" |
Voorr (30) Tx[o 578xCl(30)+0.023(W/C)—-0.52]
_ mx[0.578x0.699+0.023(0.6><100)—0.52] (B:5)
=0.042[%] year]
AW = j Voo (1)t X100+ AW
=va,i x1 x100+ 5 (B.6)
30

=0.431+5="5.431 [%]
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% B8 RESzZAERBAEIFYT FERBLES
BW%HE | Rik | FR (m) | BAZIRF E (kgmd)

1 0.660 0.976

2 2.068 0.879

3 3.343 0.749

4 4.667 0.626

HMBA4 5 5.964 0.751

6 7.333 0.785

7 8.673 0.685

8 10.189 0.787

9 12.032 0.790

£ B9 BT A2 4w
& 3p G REIZE | FEHUFLLEFRAFESF

(#) (kg/m’) (%l )
30 0.699 0.042
31 0.702 0.042
32 0.706 0.042
33 0.709 0.043
34 0.713 0.043
35 0.716 0.043
36 0.719 0.044
37 0.722 0.044
38 0.725 0.044
39 0.728 0.044
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Collepardi[C.8] B #-5% (C.8)fr;8 (C.O) A= 4o B B ix 2 X » f2F R &
€% A 4250 L N(C10) A PR R H AHRUR D Y hE S e
G F AT RO K EREE LS~ N (CI0)R F4 5 & 4T kR C,
BHACHED R EE A TR B BRI AINE G A F BT P
e (C11) 8 o

oC 0°C
il €7
Jo ks C=0 t=0,x>0 (C.8)

(C.9)

C>C,—»o  t>0,x=0
B

C=0 t>0,Xx—> o

C(x,t):C{l—erf (N%ﬂ (C.10)

C(x,t):C{l—erf (2\/%)}(:()(’0) (C.11)

PP C I FRR AR - D AT X AT R RR
C(xt) : PRt ARAL FAEXZFHIER(FE)Cy 1 REL 26 hi
ik s erf @ rE s C(X,0) A did 33 kR
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ki (Ordinary Portland Cement) 2 4 #Ca(OH ), k% £ #h= ~ 2 - 'pH &
BEI2~13 FI iR P It AR A 2 e endgFE o TIR R 4K S A R
4 = gh s R e

FHREY 2 F PRCO, - FAHIRATE MRS PN BRI ROk
# 4 g AE H,COu (254 (C.12)) > #3& - % &2 Ca(OH ), fr C-S-H # 4 A 1 ¥
o & 4 % B L 47 CaCO, (2 3% (C.13)4r 5% (C.14)) » ¢ *F CaCO, ¢ i 4=

v

Ca(OH), = % 253 f2 1440 B> &3t M-k i ehpH @ #-brbrié-14 3 8.5~10>
FIfL R R D PO o

CO, + H,0 - H,CO, (C.12)
Ca(OH ), + H,CO, — CaCO, + 2H,0 (C.13)
3Ca0+2Si0,+3H,0 +3H,CO, — 3CaCO, + 2Si0, + 6H,0  (C.14)

B2 K> CaCO, 7 & i3 22 $f k1t 4 & fo chRE A AIE ¥ 3 40 8 2 o0
BRI RS CO, AR F o R EM ST E A P B F A g S
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d 3R P B AR T COL B4 » R A g 4 > F 7 aud
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— @ o &Y FIRED pH B T 10 ~ 11 PRRE AR > J s
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B @ iSRRG s P S A e PF o A S ¥ BB pH BV Ay ©
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D,=C(t)-c (C.15)
Xd 5 C(t): # R (om) s Dy ¢ ¥ T A ARER (om) ~ C ¢ 4k 85 R A
& A (cm) e

MR YR A A B BT kA RS LR
RS BT R B PRT -

MéxC.33 ¢ HiLERFE AN

‘4:;{3\

SO B RS I RRS TR T AL 2SR 2 S
ZEEA[CI0]54 p A2 e d BT A S R PR ETH
MR R e i RREFR B oA 2 Hib @R G
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f !
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K =18.49x

—0.045 (C.16)

C(t)=Y,x(Kx+t)xE, (C.17)
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