4 Iy - 2 =4 "
BRE AR R ARARBTAY
Study on the Mix and Strength-Properties of the
Traditional Limestone Mortar

S

e Y2

_—

-

R A

PEAR 4L+ & = 3B



WRE AR RL BRI

P N X A Student : Ming-Heng Shiu

R A Advisor : Wen-Chen Jau

A Thesis
Submitted to Department of Civil Engineering
College of Engineering
National ‘Chiao Tung University
in partial Fulfillment-ofthe Requirements
for the Degree of
Master
in

Civil Engineering
July 2008
Hsinchu, Taiwan, Republic of China

PEARAL L S



i LP’%P/&I{ et R B TEY
iAo kes R ALy L

Bt il A &2 k1 LT

# %

THET RERADBAR TG S EEE LAY o BB EAE

,ﬁiﬁﬁﬁ,mﬁ:%\ BEARD m ST H R B2 AP £ o
M E 2R g in Ay T hmrEadiFaor B &

%***iﬁﬁﬁﬁ? 5ATSE AR B MR i r 2 e 2 x
G FRMET ATEY T KRBl MW T H A RL L F 5
FIEAFL RN o

AP EY A ARG R AR 2 T S BB A
P S e b ] AR R R A o RS S
TS A2 %’Q%:ﬁ‘""ﬁi%"ﬁi A P RER S SRR o e B
IEA LU BEREY S LIRS L P Y S

MUES AR SRR S b B R



Study on Mix and Strength Properties of The

Traditional Limestone Mortar

Student : Ming-Heng Shiu Advisor : Wen-Chen Jau

Department of Civil Engineering
National Chiao Tung University

Abstract

Historical monuments and ancient architectures repair, conservation,
re-build and re-use have gained more popularity recently, though the
current laws in this area are not comprehensive. Though the architecture
mortar or plaster has many different compositions and of a great varieties,
the characteristics and the right mix-proportion are not available. In order
to rehabilitate the historicalmonuments, it is thus necessary to study
suitable mortar for different applications.

The materials used in this study include sand, clay, lime, plaster of
Paris, syrup, carambola juice, oyster shell, and tung oil. The results show
that the carambola juice and lime can reduce the shrinkage; oyster shell
can increase the early strength; and tung oil can increase waterproof
ability, while syrup may reduce the water requirement and increase

strength.

Keyword: mortar, oyster shell, tung oil, lime
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20[23)] S B4R A 2 i Fl(Ho & Lee» 1963 5

BIR)
IRl SiO; ALO; Fe;03+ CaO+MgO
{ AT A AR 2 80.48~82.41 | 10.25~11.73 3.2~3.3
AR 54.25~66.37 | 17.11~28.30 10.28~5.65
S U F VS 50.59~68.19 | 17.73~32.58 1.7~5.36
R AP Y § R Pl 75.32~87.55 | 8.18~14.27 1.75~4.62
pEGRE T I3
% =k hApAk 2 59.42 21.10 11.77
FINE O ST R L1 29.86~62.71 | 23.15~37.88 0.80
% [2-4)] A ELA*Y R 2ZRR- T
iL éﬁ E\‘ 1/77\% z 7 = a2 s
. FOO4T | §F 4B P VR F | F B A
<33.5
GlokiR R >50.4 X <5 <1 <0.6
> 5}
WAk zFH | >504° | <3
= >54 <0.5 <1.0 <0.023 | <0.01
34 >54 <0.5 <0.5 <0.046 | <0.01
A & >54 <0.5 <1.0 <0.011 | <0.01
>549 | <05 <1.0 <1.0 <1.0 | <0.01
T E R .
>51.5¢ | <1.75 | <2.0 <1.0 <0.02 | <0.2
>54.4 <1.0 <1.0
gy okt
At ~55.24 <0035 | <0.1 | <0.1
X0 A4 oabed A w i

a. British Standard Specification B. S. 12, 1958 for Portland Cement.
b. U.S. Bureau of Standard Circular NO.207.
¢. ASTM Standard , C 258-52.

d. British Standard Specification B. S. 3108 , 1959.
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3.2 RER 4
01. = 245 : 4R [3-2]
02. &2 &
03. 75+ = @& * Mitutoyo 2> & %1% 2 Series No. 530-119 5%+
R £ B % 300mm> s Fr E 3] 0.02mme4c B[ 3-3]
04, T+ 4= &+~ =& 12kg > H A& 0.1g &Rl ]ﬁﬁf TE
05. T &Y%
06. wiﬁ%#—ﬁrﬁ&& D 4o [3-4]
07. = > FXM4mH T £ ~ F 208 5 SemxScmxS5cm > — 2= Bz
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08. zz&ﬂﬁﬁﬁmﬁi: EXFEXE R EL285mmx25mm*25mm 0 — 25 B
FAZ Mo 1 & CNS14603 2- .2 o 4@ [3-6]
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%o B4 F L 10095 E o 4oF [3-8]
Il BiE%: Asir d it Ao P orld2 3E% kAR
7 i 1200°C ° 4@ [3-9])
12. s Z %8R %E (LVDT) : 4B [3-10]
13. =83 4cm@ [3-11])
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£ [3-1) 2 2 g A4 (® T 21 Rk )

%
v 8 2% 447 ICP
AV-CaO 88+2%Min.
CaCO; 6%Max.
MgO 1.5%Max.
Si0; 5%Max.
R,0; 3%Max.
ICP : Inductively Coupled Plasma (& /&8 & T %) » £- 6.4 [ & £ cmipl 2 2 7 ol
BEfrHREELY DL R o

2 [32) i 7 &~ HAMG(ATE L 8 1 )

b8 =~ &4 47.ICP
Ca(OH), 93%Min.
CaCO; 3%Max.
MgO 1%Max.
Si0O, 1%Max.
R>0; 1.5%Max.
f~-H,0 1%Max.
B.E.T > 12m’/g

ICP : Inductively Coupled Plasma (& &+8 & & j”r%) s R 5 T F BRI E R TR

4

BB fHEESEL P 4 S g
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2 [33) A2 pAg AW (FAZAPH2PHRE)

#2547 ICP (%)
Oxide k2 s
SiO; 49.81
Al,O; 32.85
Na.,O 0.01
K,O 0.76
MgO 0.01
CaO 0.01
Fe,0, 0.55
TiO, 0.62

g4 £ (Ig.Loss)) 14.87

$5% 4 L Total 99.49

ICP - Inductively Coupled Plasma (& B8 & H): = B4 7 £ a0l T2 2 % 20 g Rl
BEfHAE RSS2 Dt 255 -
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% [3-4) smptt b A 45

AR % 57 e B
| W) | WA | T | RE% | BE9% | RE%
#4 418 1 0.12 0.12 0.32 0
#8 338 8 0.94 1.06 1.12 0.89
#16 296 31 3.64 4.70 4.72 4.54
#30 288 142 16.69 21.39 21.59 22.70
#50 298 304 35.72 57.11 61.69 54.67
#100 275 262 30.79 87.90 90.10 90.14
T AR 323 103 12.10 100 100 100

272.28 279.54 282.94
72 1.8 1.83
T FM=1.78
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Wi | iy | el | ke FE PUR R
B4 8% 0% | 40% | 1.91kN(4291b) 0.81 MPa ( 117 psi )
BS 12% 0% | 42% | 2.21kN(4961b) 0.93 MPa ( 135 psi )
B6 16% 0% | 45% | 237kN(5331b) 1.00 MPa ( 145 psi )
B7 20% 0% | 48% | 239kN(5371b) 1.01 MPa ( 146 psi )
BS 24% 0% | 51% | 2.58kN(5801b) 1.09 MPa ( 158 psi )
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B6 16% 0% 45% | 5.70.kN (1281 1b) 2.40 MPa ( 348 psi )
B7 20% 0% 48% | T23kN (16251b) 3.07 MPa (445 psi)
B8 24% 0% 51% “[+'6.94 kN (1560 1b ) 2.93 MPa (245 psi)
MR LIRS okl
e s Y B RE R 2 )R
% [4-3] @ 5w % 56 % FUR % &
Fyoo akd 0 T A=1:1:075(2 & E =1)
WL | EE | R | kE i FUR 5 A
B4 8% 0% 40% | 5.31kN(11931b) | 2.24 MPa (325 psi)
B5 12% 0% 42% | 578KN (12991b) | 2.44 MPa (354 psi)
B6 16% 0% 45% | 6.44kN (14471b) | 2.72MPa (395 psi)
B7 20% 0% 48% | 7.81 kN (17551b) | 3.29 MPa (477 psi)
B8 24% 0% 51% | 7.25kN (16291b) | 3.06 MPa ( 444 psi )
R LR s Rkl

i

DR AR E R (F AR AR AR R
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2 [4-4) ®5er) T 2 R s

Fyoo ARd o 2 A=1:1:075(2 7 &/ E =1)

St | wEE | =B | k2 FE FUR B R
S1 12% 0% 42% 2.21kN (497 1b) 0.93 MPa ( 135 psi)
S2 12% 6% 31% 3.74kN (840 1b) 1.58 MPa ( 229 psi )
S3 12% 8% 28% 3.65kN (820 1b) 1.54 MPa (223 psi)
S4 12% 10% | 26% 329kN (7391b) 1.39 MPa ( 202 psi )
S5 12% 12% | 25% 3.37kN (757 1b) 1.42 MPa ( 206 psi )

CAES CE S DRCES N

Ee T-f%jﬁ'th,{)\, %,ﬂ¥ﬂ{|j

% [4-5]) & sp

CERR ARSI AR )RR

) 28 = 4R 5 R

Fyoo A2 0 B AR=1:1:075(2 F A E =]
Wi | Rk | R | KE wE PUR R
S1 12% 0% 42%, 4] “4.63°KN ( 1041 Ib) 1.95 MPa ( 283 psi )
S2 12% 6% 31% . | - J997kN (2241 1b) 421 MPa (611 psi)
S3 12% 8% 28% | 11.28kN«(25351b) | 4.76 MPa ( 690 psi)
S4 12% 10% | 26% .| A1.97kN (3690 1b) | 5.05MPa (732 psi)
S5 12% 12% | 25% “[+"1249kN (2807 1b) | 5.27 MPa ( 764 psi )
MR LIRSk
R R AR E Rt )RR
# [4-6]) & ip) J‘fi RGER
Fiidkd 2 A=1:1:0.75
B | *oRE | | WEA | W A7 (] ) HE(] )
Cl 31% 6% 0% 3% 12 16.5
C2 28% | 10% 0% 3% 11.25 16
C3 29% | 10% | 20% 3% 9 12
C4 32% | 10% |  20% 0% 5.75
C5 48% 0% 20% 0% 8.5 10

;-_%%%*llﬂbﬁkﬁﬁ

DAE AR

SRS B AR E R (R T )R E
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4 [4-7) v pmevt 2z 72 FRRAE
oo Ak4 0 2A=1:1:075  CaO/Ca(OH)»=1
B A | i * kg FUR B R
SB1 12% 6% 25% 1.58 MPa (229 psi)
SB2 16% 6% 26% 1.63 MPa (236 psi)
SB3 20% 6% 28% 1.36 MPa (197 psi)
SB4 24% 6% 31% 1.39 MPa (202 psi)
Fjoo A2 0 FA=1:1:0.75 CaO/Ca(OH)>= 1
S5 WEE | = #%j'jgi * kg TR B8 K
SB5 12% 8% 28% 1.57 MPa (228 psi)
SB6 16% 8% 31% 1.73 MPa (251 psi)
SB7 20% 8% 33% 1.24 MPa (180 psi)
SB8 24% 8% 35% 1.23 MPa (178 psi)
Fp oo &2 0 FA=1:1:0.75 CaO/Ca(OH),= 1
Hn%e R i * ki PR 58 R
SB9 12% 10% 26% 1.39 MPa (201 psi)
SB10 16% 10% 30% 1.58 MPa (228 psi)
SB11 20% 10% 31% 1.58 MPa (229 psi)
SB12 24% 10% 34% 1.50 MPa (217 psi )
Fy A3 o 2A=1:1:0.75 CaQ/Ca(OH)»= 1
5L be Hok 11‘%315( * oK E FUR 58 R
SB13 12% 12% 25% 1.42 MPa (206 psi)
SB14 16% 12% 28% 1.50 MPa (217 psi)
SBI15 20% 12% 29% 1.41 MPa (205 psi)
SB16 24% 12% 31% 1.60 MPa (232 psi)

R LR g gk
s AR B RER@AR 1 )RS
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% [4-8] v et 2. 28 X FURR 38 B
B A2 - 2A=1:1:075  CaO/Ca(OH)»=1
B A | i * kg FUR B R
SB1 12% 6% 25% 421 MPa (610 psi)
SB2 16% 6% 26% 4.20 MPa (609 psi )
SB3 20% 6% 28% 3.78 MPa (549 psi)
SB4 24% 6% 31% 4.51 MPa (654 psi)
Fjoo A2 0 FA=1:1:0.75 CaO/Ca(OH)>= 1
S5 WEE | = %%j'fi * kg TR B8 K
SB5 12% 8% 28% 4.76 MPa (690 psi )
SB6 16% 8% 31% 4.52 MPa (655 psi)
SB7 20% 8% 33% 4.11 MPa (597 psi)
SB8 24% 8% 35% 3.99 MPa (578 psi)
Fp oo &2 0 FA=1:1:0.75 CaO/Ca(OH),= 1
S5 W | jff * ki R 98 K
SB9 12% 10% 26% 5.05 MPa (732 psi)
SB10 16% 10% 30% 4.69 MPa (681 psi)
SB11 20% 10% 31% 491 MPa (712 psi)
SB12 24% 10% 34% 4775 MPa (689 psi)
Fy A3 o 2A=1:1:0.75 CaQ/Ca(OH)»= 1
5L b Bk m‘%jfi * oK E FUR 58 R
SB13 12% 12% 25% 527 MPa (764 psi)
SB14 16% 12% 28% 5.16 MPa (748 psi )
SB15 20% 12% 29% 493 MPa (716 psi)
SB16 24% 12% 31% 5.15MPa (747 psi)

R LR g gk
s AR B RER@AR 1 )RS
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F [4-9) dmBfa et 2. 56 % R % B
B A2 - 2A=1:1:075  CaO/Ca(OH)»=1
B A | i * kg FUR B R
SBI 12% 6% 25% 4.498 MPa (652 psi)
SB2 16% 6% 26% 4.891 MPa (709 psi)
SB3 20% 6% 28% 4981 MPa (722 psi)
SB4 24% 6% 31% 5.330 MPa (773 psi)
Fjoo A2 0 FA=1:1:0.75 CaO/Ca(OH)>= 1
S5 WEE | = #%j'jgi * kg TR B8 K
SB5 12% 8% 28% 5.05MPa (732 psi)
SB6 16% 8% 31% 5.13 MPa (744 psi)
SB7 20% 8% 33% 491 MPa (640 psi)
SB8 24% 8% 35% 5.18 MPa (606 psi )
Fp oo &2 0 FA=1:1:0.75 CaO/Ca(OH),= 1
S5 W | jfi * ki R 98 K
SB9 12% 10% 26% 6.00 MPa (870 psi)
SB10 16% 10% 30% 6.21 MPa (900 psi)
SB11 20% 10% 31% 5.82 MPa (845 psi)
SB12 24% 10% 34% 5.48 MPa (795 psi)
Fy A3 o 2A=1:1:0.75 CaQ/Ca(OH)»= 1
Ko b B ;1‘%31{ *oRE PR R
SB13 12% 12% 25% 6.13 MPa (889 psi)
SB14 16% 12% 28% 6.03 MPa (875 psi)
SB15 20% 12% 29% 6.06 MPa (879 psi)
SB16 24% 12% 31% 6.09 MPa (883 psi)

i ;Jyg:ﬁa 118 A&kl

e Rp B LURE (R ad +E )RR
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% [4-10] ifltﬁﬁt‘}vb feit 2. 7 X FUR B R

FiooAk2 0 2R=1:1:075  CaO/Ca(OH)»=1
SoBh | bFEE | e whk | kg PR 58 R
Tl 0% 3% 10% 28% 1.03 MPa (149 psi)
Wil | 16% | 3% | 10% | 29% 1.45MPa (210 psi)
W2 20% 3% 10% 30% 1.33 MPa (193 psi)
W3 24% 3% 10% 31% 1.53 MPa (222 psi)
Fjoo A2 0 FA=1:1:0.75 CaO/Ca(OH)>= 1
Bl | WER | e HE :ch * oK FURR 5% B
T2 0% 4% | 10% | 27% 1.07 MPa (155 psi)
W4 16% 4% 10% 28% 1.47 MPa (212 psi)
W5 20% 4% 10% 30% 1.27 MPa (184 psi)
W6 24% 4% 10% 32% 1.16MPa (169 psi)
Fp oo &2 0 FA=1:1:0.75 CaO/Ca(OH),= 1
B | WA | o | ek FURR 58 R
T3 0% 5% 10% 28% 0.94 MPa (136 psi)
W7 16% 5% 10% 30% 0.97 MPa (140 psi)
W8 20% 5% 10% 32% 1.03 MPa (149 psi)
W9 24% 5% 10% 34% 1.03 MPa (149 psi)

P s LR g ekl
AR o R XA E R AR )RR
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% [4-11] 7%

Wb et 2 28 X FUR B A

Ry oo Ak4 0 2A=1:1:075  CaO/Ca(OH)»= 1
L | B |t | B | 7ok E FUR B R
Tl 0% 3% | 10% | 28% 532MPa (771 psi)
W2 16% 3% | 10% | 29% 522MPa (757 psi)
w3 20% 3% | 10% | 30% 494 MPa (717 psi)
W4 | 24% 3% | 10% | 31% 4.82 MPa (699 psi)
FjoARY 0 2 A=1:1:0.5 CaO/Ca(OH),= 1
Bl | WER | e 7}%3}% * oK g FURR 5% B
T2 0% 4% | 10% | 27% 6.99 MPa (1013 psi)
W4 16% 4% | 10% | 28% 6.20 MPa (899 psi )
w5 20% 4% | 10% | 30% 6.73 MPa (976 psi)
W6 | 24% 4% | 10% | 32% 546 MPa (792 psi)
Fy oo a4 0 2A=1:1:075  CaO/Ca(OH)»=1
S | R | e | BR | 2okl FURR 58 R
T3 0% 5% | 10%3) 28% 5.71 MPa (828 psi)
W7 16% 5% | 10% | 30% 6.10 MPa (884 psi)
W8 | 20% 5% | 10% | 32% 5.65MPa (819 psi)
W9 | 24% 5% | 10% | ~34% 538 MPa (780 psi)

P s LR g ekl
AR o R XA E R AR )RR
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% [4-12] ifj?%ﬂ’fﬂfiﬂr fett 2. 56 % FURR 3 R
® o Ak FA=1:1:075  CaO/Ca(OH)r— 1
Sl | WEK | e i jf( * R # FUR B R
Tl 0% 3% 10% 28% 5.78 MPa (838 psi )
w2 | 16% | 3% | 10% | 29% 5.43 MPa (788 psi)
W3 20% 3% 10% 30% 5.32MPa (771 psi)
W4 24% 3% 10% 31% 5.03 MPa (729 psi)
Fj o A4 o 2A=1:1:0.75 CaO/Ca(OH),= 1
Bl | WER | e i :Pj‘: * oK g FURR 5% B
™ | 0% | 4% | 10% | 27% 7.42 MPa (1076 psi)
W4 16% 4% 10% 28% 6.73 MPa (976 psi)
W5 20% 4% 10% 30% 7.08 MPa (1027 psi )
W6 24% 4% 10% 32% 6.36 MPa (1923 psi)
¥ o Ak2 : BR=1:1:075  CaO/Ca(OH)»= 1
YoBL | SR | R | B jfi * ki FUR B8 K
T3 0% 5% 10% 28% 7.36 MPa (1067 psi)
W7 16% 5% 10% 30% 6.90 MPa (1000 psi )
W8 20% 5% 10% 32% 7.00 MPa (1015 psi)
W9 | 24% | 5% | 10% | -34% 7.16 MPa (1038 psi)

P s LR g ekl
AR o R XA E R AR )RR
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% [4-13] /;‘]‘ Seippeit et 2 T AR R R

B A2 - 2A=1:1:075  CaO/Ca(OH)»=1
S5 AR Z jfi * k2 PR 58 R
F1 8% 0% 33% 0.65 MPa (94 psi)
F2 12% 0% 29% 0.69 MPa (100 psi)
F3 16% 0% 23% 0.88 MPa (127 psi)
F4 20% 0% 18% 0.59 MPa (85 psi)
Fjoo A2 0 FA=1:1:0.75 CaO/Ca(OH)>= 1
5L et A jfi * kg FUR 58 R
F5 12% 0% 29% 0.69 MPa (100 psi)
F6 12% 4% 27% 0.75MPa (109 psi)
F7 12% 8% 23% 1.13 MPa (164 psi)
F8 12% 12% 18% 1.28 MPa (186 psi)
Fp oo &2 0 FA=1:1:0.75 CaO/Ca(OH),= 1
W | gEt | esg | ke P R
F9 16% 0% 23% 0.88 MPa (127 psi)
F10 16% 4% 22% 0.76 MPa (111 psi)
Fl1 16% 8% 18% 0.99 MPa (144 psi)
F12 16% 12% 13% 1.05 MPa (152 psi)

bR LR Ak
et B RE RS 2 )R
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% [4-14] i 4

P e 2 28 = RS R

B A2 - 2A=1:1:075  CaO/Ca(OH)»=1
S5 AR Z jfi * k2 PR 58 R
F1 8% 0% 33% 1.23 MPa (178 psi)
F2 12% 0% 29% 1.45MPa (210 psi)
F3 16% 0% 23% 1.86 MPa (270 psi)
F4 20% 0% 18% 1.46 MPa (211 psi)
Fjoo A2 0 FA=1:1:0.75 CaO/Ca(OH)>= 1
5L et A jfi * kg FUR 58 R
F5 12% 0% 29% 1.45MPa (210 psi)
F6 12% 4% 27% 2.43MPa (352 psi)
F7 12% 8% 23% 341 MPa (494 psi)
F8 12% 12% 18% 341 MPa (495psi)
Fp oo &2 0 FA=1:1:0.75 CaO/Ca(OH),= 1
W | gEt | esg | ke P R
F9 16% 0% 23% 1.86 MPa (270 psi)
F10 16% 4% 22% 2.54 MPa (369 psi)
Fl1 16% 8% 18% 3.11 MPa (451 psi)
F12 16% 12% 13% 3.36 MPa (487 psi)

AR 1R ket

et B RE RS 2 )R
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% [4-15] Faeffeit oot 2 56 % FUR 5 A&

B A2 - 2A=1:1:075  CaO/Ca(OH)»=1
S5 AR Z jfi * k2 PR 58 R
Fl 8% 0% 33% 1.56 MPa (227 psi)
F2 12% 0% 29% 1.79 MPa (260 psi)
F3 16% 0% 23% 222 MPa (321 psi)
F4 20% 0% 18% 1.56 MPa (226 psi)
Fjoo A2 0 FA=1:1:0.75 CaO/Ca(OH)>= 1
5L et A jfi * kg FUR 58 R
F5 12% 0% 29% 1.79 MPa (260 psi)
F6 12% 4% 27% 2.63MPa (381 psi)
F7 12% 8% 23% 424 MPa (615 psi)
F8 12% 12% 18% 528 MPa (766 psi )
Fp oo &2 0 FA=1:1:0.75 CaO/Ca(OH),= 1
W | gEt | esg | ke P R
F9 16% 0% 23% 222 MPa (321 psi)
F10 16% 4% 22% 2.54 MPa (380 psi)
Fl1 16% 8% 18% 3.11 MPa (520 psi)
F12 16% 12% 13% 3.36 MPa (608 psi)

EAES (L SO RLE R RN L
R RE R BB E R WAL 1T )RR
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% [4-16] =% CaO/Ca(OH), 7 ¥

fert 2 7 % FURE R

Fj o A4 o 2A=1:1:0.75
KL et CaO/Ca(OH);, FUR B R
F13 12% 1 0.69 MPa (100 psi)
Fl14 12% 0.75 0.80 MPa (116 psi)
F15 12% 0.5 0.97 MPa (140 psi)
Fj o Z4 o 2A=1:1:0.75
S5 et CaO/Ca(OH);, FUR B R
F16 14% 1 0.76 MPa (110 psi)
F17 14% 0.75 0.74 MPa (107 psi)
F18 14% 0.5 0.72 MPa (105 psi)
Fy A2 o 2%=1:1:0.75
Ko AR CaO/Ca(OH), PR R
F19 16% 1 0.88 MPa (127 psi)
F20 16% 0.75 0.83 MPa (120 psi)
F21 16% 0.5 0.95MPa (137 psi)

R A E R (F RS B AR
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% [4-17]) *< % CaO/Ca(OH), 7 B fictt 2. 28 % F#UR % &

Fj o A4 o 2A=1:1:0.75

KL et CaO/Ca(OH);, FUR B R

F13 12% 1 1.43 MPa (207 psi)

Fl14 12% 0.75 1.77 MPa (257 psi)

F15 12% 0.5 1.63 MPa (236 psi)
Fy A3 o 2%=1:1:0.75

S5 et CaO/Ca(OH);, FUR B R

F16 14% 1 1.41 MPa (205 psi)

F17 14% 0.75 1.53 MPa (222 psi)

F18 14% 0.5 1.50 MPa (218 psi)
Fy A2 o 2%=1:1:0.75

Ko AR CaO/Ca(OH), PR R

F19 16% 1 1.47 MPa (213 psi)

F20 16% 0.75 1.84 MPa (267 psi)

F21 16% 0.5 1.89 MPa (273 psi)

i EE R E R T E )RS
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% [4-18]) <% CaO/Ca(OH), 7 B fictt 2. 56 % F#UR % &

Fj o A4 o 2A=1:1:0.75

KL et CaO/Ca(OH);, FUR B R

F13 12% 1 1.59 MPa (234 psi)

Fl14 12% 0.75 2.09 MPa (303 psi)

F15 12% 0.5 2.03 MPa (295 psi)
Fy A3 o 2%=1:1:0.75

S5 et CaO/Ca(OH);, FUR B R

F16 14% 1 1.77 MPa (256 psi)

F17 14% 0.75 2.22MPa (322 psi)

F18 14% 0.5 2.18 MPa (316 psi)
Fy A2 o 2%=1:1:0.75

KL et CaO/Ca(OH), FURR 5 R

F19 16% 1 1.77 MPa (257 psi)

F20 16% 0.75 2.48 MPa (360 psi)

F21 16% 0.5 2.31 MPa (335 psi)

i EE R E R T E )RS
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2 [4-19] &) e tric e R R T

Fyoo ARd o 2 A=1:1:075(2 7 &/ E =1)

SoF | dr Bk | BR[| P okE | 1R 3= 7% |14=% | 28=
B4 8% 0% | 0% 40% | 2.15% | 5.96% | 6.09% | 6.10% | 6.10%
B5 12% 0% | 0% 42% | 1.11% | 3.94% | 4.00% | 4.01% | 4.01%
B6 16% 0% | 0% 45% | 1.23% | 3.63% | 3.71% | 3.71% | 3.71%
B7 20% 0% | 0% 48% | 1.78% | 3.04% | 3.05% | 3.06% | 3.06%

o Akd 0 BA=1:1:075(2 7 &L E A=1)

S | B 19%:5% o | kB IR 3= 7 =% 14 = | 28 =
SB9 12% | 10% | 0% 26% | 1.20% | 1.59% | 1.67% | 1.68% | 1.68%

SBI10 | 16% | 10% | 0% 30% | 1.18% | 1.57% | 1.63% | 1.64% | 1.64%

SB11 | 20% 10% | 0% 31% | 1.15% | 1.56% | 1.61% | 1.62% | 1.62%

SB12 | 24% 10% | 0% 34% | 1.09% | 1.51% | 1.56% | 1.57% | 1.57%

Fyoo ARd o B A=1:1:075(2 7 &/ E =1)

SoF | dr Bk | BR[| P oRkE | 1R 3= 7% | 14%x | 28%
W4 16% 10% | 4% | 1.64% | 1.66%"|.1.66% | 1.67% | 1.68% | 1.68%
W5 20% 10% | 4% | 1.59% [ 1.61%:.| 1:62% | 1.63% | 1.64% | 1.64%
W6 24% | 10% | 4% |~1.58% | 1.60% |“1.61% | 1.61% | 1.62% | 1.62%

F)or AR 0 B A=101:00.75(4A F LR A=)

L | FEeS :%%Jf: HOKE = 3 =x 7=x 14 = | 28 %
F1 8% 0% 33% 1.49%"| 2.04% | 2.07% | 2.07% | 2.07%
F2 12% 0% 29% 0.79% | 1.04% | 1.07% | 1.08% | 1.08%
F3 16% 0% 23% 1.24% | 1.02% | 0.75% | 0.75% | 0.75%
F4 20% 0% 18% 1.57% | -0.89% * * *

Fyoo ARd o 2 A=1:1:075(2 7 &/ E =1)

S5 | RS :Jy%}f: *oKE 1= 3= 7= 14 = | 28 %
F5 12% 0% 29% 0.79% | 1.04% | 1.07% | 1.08% | 1.08%
F6 12% 4% 27% 0.15% | 0.56% | 0.43% | 0.39% | 0.39%
F7 12% 8% 23% 0.06% | 0.24% | 0.38% | 0.46% | 0.45%
F8 12% 12% 18% 0.04% | 0.34% | 0.67% | 0.65% | 0.68%

i A2 0 FA=1:1:0.75 CaO/Ca(OH),= 1

i | RS | R * kg 1= 3= 7% | 14=x | 28=
F9 16% 0% 23% 1.24% | 1.02% | 0.75% | 0.75% | 0.75%
F10 16% 4% 22% 0.36% | 0.55% | 0.10% | 0.07% | 0.07%
F11 16% 8% 18% 0.55% | 0.65% | 0.72% | 0.79% | 0.80%
F12 16% 12% 13% 0.29% | 0.84% | 1.00% | 0.99% | 1.02%
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% [420] B thicspl R &
Fj o A4 o 2A=1:1:0.75
¥l | Rt | k€ | CaO/CaOH), | 1% | 3% | 7% | 14% | 28%
F13 12% 33% 1 0.79% | 1.04% | 1.07% | 1.07% | 1.07%
F14 12% 31% 0.75 0.88% | 1.06% | 1.03% | 1.04% | 1.06%
F15 12% 29% 0.5 1.01% | 1.26% | 1.16% | 1.17% | 1.19%
¥ A2 0 FA=1:1:0.75
S5 | HEYS | * kR | CaO/Ca(OH); | 1 =% 3= 7= 14 = | 28 %
F16 14% 28% 1 1.05% | 1.02% | 0.92% | 0.93% | 0.93%
F17 14% 27% 0.75 0.68% | 0.98% | 1.00% | 1.01% | 1.01%
F18 14% 26% 0.5 1.42% | 2.03% | 1.71% | 1.72% | 1.72%
Fj o Z4 o 2A=1:1:0.75
5L | HEYF | * k2 | CaO/Ca(OH); | 1 % 3= 7 % 14 % | 28 =%
F19 16% 23% 1 1.24% | 1.02% | 0.75% | 0.75% | 0.75%
F20 16% 21% 0.75 0.51% | 0.91% | 0.95% | 0.97% | 1.01%
F21 16% 20% 0.5 1.69%.| 2.64% | 2.12% | 2.14% | 2.16%
PR EE - W 2R REREE B v )RR
Y A n AR RETA
EENI A, NI
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2 [421] @5k 7 2wk s

Fpoo k3 0 B AR=1:1:075(2 F &) B A=1)
S| WA | R | BB jft FUR % B (R ) FUR B R (RE12) Fla
e | (%) | (%) | (%) 5 &
TL | 0% | 3% | 10% 1.03 MPa ( 149 psi ) 0.57 MPa ( 82 psi) 55%
W1 | 16% | 3% | 10% 1.45 MPa (210 psi ) 0.78 MPa (114 psi) | 54%
W2 | 20% | 3% | 10% 1.33 MPa ( 193 psi ) 0.76 MPa ( 110 psi ) 57%
W3 | 24% | 3% | 10% 1.53 MPa ( 222 psi ) 1.02 MPa ( 149 psi ) 67%
Fjoo A2 0 2A=1:1:075 (A F &R A=)
S| WE | R | B % FUR G R (RiEw) FUR B R (RE ) ¥l
5| #(%) | (%) | (%) 5% &
T2 0% 4% | 10% 1.07 MPa ( 155 psi ) 0.62 MPa ( 90 psi ) 58%
W4 | 16% | 4% |10% 1.47 MPa (212 psi) 1.01 MPa (147 psi) | 69%
W5 | 20% | 4% | 10% 1.27 MPa ( 184 psi ) 0.79 MPa (114 psi) | 62%
W6 | 24% | 4% | 10% 1.16 MPa ( 169 psi ) 0.76 MPa (110 psi) | 64%
Fpoo k3 0 B A=1:1:075 (4 2SR RS
oo | dER | R | RBR TR 5 R (GRE W) FUR S R (8% 13) Fle
e | (%) | (%) | (%) 5 &
T3 0% 5% | 10% 0.94 MPa (1136 psi ) 0.58 MPa ( 85 psi ) 63%
W7 | 16% | 5% |10% 0.97 MPa (140 psi) 0.67 MPa ( 97 psi) 69%
W8 | 20% | 5% | 10% 1.03:MPa«(149 psi ) 0.70 MPa ( 101 psi ) 68%
W9 | 24% | 5% | 10% 1.03 MPa ( 149 psi ) 0.70 MPa ( 101 psi ) 68%
P s LR g ok i
LA S .fiti};%’j]%—%?ﬂ‘v’ B FERERFERI AT )RS

T R RBRRE R 24 ) PR AR
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2 [4-22] B 5w 4 28 % af ok ks

Fpoo k3 0 B AR=1:1:075(2 F &) B A=1)

| R R | B FUR R (BED) FUR R (RIE1S) Flee
5B 00) | (%) | (%) 5 &
TL | 0% | 3% | 10% | 5.32 MPa (771 psi) 4.15MPa (602 psi) | 78%
W1 | 16% | 3% | 10% | 5.22 MPa (757 psi) 3.92MPa (568 psi) | 75%
W2 | 20% | 3% | 10% | 4.94MPa (717 psi) 371 MPa (537 psi) | 75%
W3 | 24% | 3% | 10% | 4.82 MPa ( 699 psi) 3.52MPa (510 psi) | 73%
Fjoo A2 0 2A=1:1:075 (A F &R A=)

o | WE | | B ’3f< FUR B R (BRiE ) FUR B R (RE ) Fla
B B(%) | (%) | (%) 55 B
T2 | 0% | 4% | 10% | 6.99 MPa ( 1013 psi) 573 MPa (831 psi) | 82%
W4 | 16% | 4% | 10% | 6.20 MPa ( 899 psi) 496 MPa (719 psi) | 80%
W5 | 20% | 4% | 10% | 6.73 MPa (976 psi) 572 MPa (829 psi) | 85%
W6 | 24% | 4% | 10% | 5.46 MPa (792 psi) 448 MPa (649 psi) | 82%
Fpoo k3 0 B A=1:1:075 (4 2SR RS

oo | dER | R | RBR TR 5 R (GRE W) FUR S R (8% 13) Fle
5| B0 | (%) | (%) 5 &
T3 | 0% | 5% | 10% | =5.71 MPa (828 psi) 5.02MPa (729 psi) | 88%
W7 | 16% | 5% | 10% | “6:10 MPa( 884 psi) 5.18 MPa (752 psi) | 85%
W8 | 20% | 5% | 10% | 5.65MPa(819 psi) 480 MPa (697 psi) | 85%
W9 | 24% | 5% | 10% | 5.38 MPa ( 780 psi) 4.63 MPa (671 psi) | 86%
T

DB RET LR A Bk

ol ALR - .&:f}%iflﬁ_&?ﬁhé *EENBRER@EHEEI AT )R E

M08 X EABIEIE TR Y 24 ) BELS 4R
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% [4-23] @528 % 56 = -k ik sk

By ARY 0 2 A=1:01:075(A AR A=D)

| R R | B FUR R (BED) FUR R (RIE1S) Fler
e | (%) | (%) | (%) 5 A
TL | 0% | 3% | 10% | 5.78 MPa ( 838 psi) 4.62 MPa (670 psi) | 80%
W1 | 16% | 3% | 10% | 5.43 MPa (788 psi) 4.07 MPa (591 psi) | 75%
W2 | 20% | 3% | 10% | 5.32MPa (771 psi) 3.99 MPa (601 psi) | 78%
W3 | 24% | 3% | 10% | 5.03 MPa (729 psi) 3.72MPa (539 psi) | 74%
Fjoo A2 0 2A=1:1:075 (A F &R A=)

| R e | R PR B (RE W) FUR 5B (RE 15) Fl4

BB | (%) | (%) 55 B
T2 | 0% | 4% | 10% | 7.42 MPa ( 1076 psi) 6.16 MPa (893 psi) | 83%
W4 | 16% | 4% | 10% | 6.73 MPa (976 psi ) 539MPa (781 psi) | 81%
W5 | 20% | 4% | 10% | 7.08 MPa ( 1027 ps i) 6.09 MPa (883 psi) | 86%
W6 | 24% | 4% | 10% | 6.36MPa(923.psi) 541 MPa(785psi) | 85%
By ARd 0 B R=1:1:0.75 (&R ALE A=)

| R R | B FUR R R (BED) FUR R (RIE ) Fler

e | (%) | (%) | (%) i R
T3 | 0% | 5% | 10% | 7.36MPa (‘1067.psi) 6.62 MPa (960 psi) | 90%
W7 | 16% | 5% | 10% | 6.90 MPa:(1000 psi) 5.93 MPa (860 psi) | 86%
W8 | 20% | 5% | 10% | 7.00 MPa ( 1015 psi) 6.09 MPa (883 psi) | 87%
W9 | 24% | 5% | 10% | 7.16 MPa ( 1038 psi) 6.15MPa (893 psi) | 86%

W AR LR s Rk
R R R RARE R (AR R )RR

D56 X FEMRE R 24 PRI AR
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7 [424] @58 % 7 %R & #5%(100C)

B Akd o 2 A=1:1:0.75 (2 F /i 7 &=l
B | A | F Jr%j"]i FUR 58 R (e B W) FUR B R (SR 1) -
B || (%) % A
SBI | 12% | 0% | 6% | 1.58 MPa (229 psi) 490 MPa (711 psi) | 311%
SB2 | 16% | 0% | 6% | 1.63 MPa (236 psi) 491 MPa (712 psi) | 302%
SB3 | 20% | 0% | 6% 1.36 MPa ( 197 psi ) 4.75 MPa ( 689 psi ) 350%
SB4 | 24% | 0% | 6% 1.40 MPa ( 202 psi ) 4.54 MPa (358 psi ) 326%
Fjoo A2 0 2A=1:1:075 (A F &R A=)
Bl | WA | Jr%;*fi FURR 5 R (Aeig W) PR R (SR 1) -
Bl W | (%) 5 R
SB9 | 12% | 0% | 10% |  1.39 MPa (201 psi ) 526 MPa (763 psi) | 380%
SB10 | 16% | 0% | 10% |  1.58 MPa (228 psi ) 4.65MPa (674 psi) | 295%
SBI1 | 20% | 0% | 10% |  1.58 MPa (229 psi ) 5.63 MPa (816psi) | 356%
SBI2 | 24% | 0% | 10% | 1.50 MPa (217 psi) 4.56 MPa (661 psi) | 305%
Fyoo A2 0 2 A=1:1:075 (2 B Al RS
SEL | A F 1‘%3]@( FUR 55 & (e iBav) FUR B R (SR 1) -
v A
TI | 0% | 3% | 10% | 1.03 MPa/(149.psi ) 5.81 MPa (843 psi) | 564%
W1 16% | 3% | 10% 1745 MPa (210 psi ) 6.82 MPa ( 989 psi ) 471%
W2 | 20% | 3% | 10% 1.33’ MPa (193 psi ) 6.83 MPa ( 991 psi ) 514%
W3 | 24% | 3% | 10% 1.53 MPa (222 psi ) 6.93 MPa ( 1005 psi ) 453%
Fjoo A2 0 2A=1:1:075 (A F &R A=)
Bl | A | W 15%% FURR 3 R (Aeig W) FUR G R (B 1e) -
| @ 5 &
T2 | 0% | 4% | 10% | 1.07 MPa (155 psi) 6.33 MPa (919 psi) | 593%
W4 | 16% | 4% | 10% | 1.47 MPa (212 psi) 7.47 MPa ( 1084 psi) | 510%
W5 | 20% | 4% | 10% | 1.27 MPa ( 184 psi) 7.37 MPa (1069 psi) | 582%
W6 | 24% | 4% | 10% | 1.16 MPa ( 169 psi) 6.92 MPa (1004 psi) | 595%

R 1R Aokt
R R T R R R (AR T ) R

HHT AR T RS 1000CT 24 ] PR 4R
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% [4-25]) @@W&ﬁ}%% %R B 2R FES(1007C)

By ARY 0 2 A=1:01:075(A AR A=D)
Bl | R | R PR 58 R (Be g ) FUR G R (i 18) 4
B W | (%) 5 B
SBI | 12% | 0% | 6% | 4.21 MPa (610 psi) 6.10 MPa (884 psi) | 145%
SB2 | 16% | 0% | 6% | 4.20 MPa (609 psi ) 7.34 MPa (1065 psi) | 175%
SB3 | 20% | 0% | 6% 3.78 MPa ( 549 psi ) 6.02 MPa ( 874 psi ) 159%
SB4 | 24% | 0% | 6% 4.51 MPa ( 654 psi ) 5.90 MPa ( 856 psi ) 131%
Fjoo A2 0 2A=1:1:075 (A F &R A=)
Ylh | AL | | B % FURR 5 R (Ar g W) FUR G R (B 18) 4
o R | (%) 5 &
SBY | 12% | 0% | 10% | 5.05 MPa (732 psi) 8.70 MPa ( 1261 psi) | 172%
SBI0 | 16% | 0% | 10% | 4.69 MPa (681 psi) 6.90 MPa ( 1001 psi) | 147%
SBI1 | 20% | 0% | 10% | 4.91 MPa (712 psi) 6.94 MPa (1007 psi) | 141%
SB12 | 24% | 0% | 10% 4.75,MPa ("689 psi ) 6.60 MPa ( 957 psi ) 139%
By Akd 7 A=1:1:0.75(E B Al EA=])
WEL AR | R TR o K (B w) FUR G R (i 18) 4
vl o A
T1 0% | 3% | 10% 532 MPa (‘771 psi) 8.66 MPa ( 1256 psi ) 163%
W1 16% | 3% | 10% 5.22'MPa (757 psi ) 8.44 MPa ( 1224 psi ) 162%
W2 | 20% | 3% | 10% 4.94 MPa (717 psi ) 7.85 MPa ( 1139 psi ) 159%
W3 | 24% | 3% | 10% 4.82 MPa ( 699 psi ) 8.73 MPa ( 1266 psi ) 181%
Fjoo A2 0 2A=1:1:075 (A F &R A=)
W R | R FUR S R (S W) FUR S R (SiR 18) +
¥ ) a8 &
T2 | 0% |4% | 10% | 6.99MPa(1013psi) | 9.72MPa(1409psi) | 139%
W4 | 16% | 4% | 10% |  6.20 MPa (899 psi) 9.40 MPa ( 1363 psi) | 152%
W5 | 20% | 4% | 10% |  6.73 MPa (976 psi ) 9.14 MPa (1325 psi) | 136%
W6 | 24% | 4% | 10% |  5.46 MPa (792 psi ) 9.57 MPa (1388 psi) | 175%
B REY LR g gk

e

0%
|
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# [4-26] 1 xer) 3 28 2 B2 B3 (1000°C)

Fpoo k3 0 B AR=1:1:075(2 F &) B A=1)

oo | dER | R | RBR FUR 5 R (S W) FUR 5 R (SR 13) 44
5B 00) | (%) | (%) i &
TL | 0% | 3% | 10% | 5.32 MPa (771 psi) 2.61 MPa (378 psi) | 49%
W1 | 16% | 3% | 10% | 5.22 MPa( 757 psi) 2.45MPa (356 psi) | 47%
W2 | 20% | 3% | 10% | 4.94 MPa (717 psi) 242 MPa (351 psi) | 49%
W3 | 24% | 3% | 10% | 4.82 MPa (699 psi) 2.46 MPa (356 psi) | 51%
Fjoo A2 0 2A=1:1:075 (A F &R A=)

S | WE | 1‘%% FUR R (BB ) FUR 5 R (4R 18) + -
= B%) | (%) | (%) 5
T2 | 0% | 4% | 10% | 6.99 MPa (1013 psi) 3.35MPa (486 psi) | 48%
W4 | 16% | 4% | 10% | 6.20 MPa ( 899 psi ) 2.91 MPa (423 psi) | 47%
W5 | 20% | 4% | 10% | 6.73 MPa (976 psi) 3.23 MPa (468 psi) | 48%
W6 | 24% | 4% | 10% | 5.46 MPa (792 psi) 2.84 MPa (412psi) | 52%

R LR g ok
B~ AR RS Y R L0 SRR ¥ ) R

¥

LD A28 X EHEOTE TR R % N 4o ES 1000°C 64 4o B
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% [427) 28 = 2 @einie® £ R4F 4 &

4

Fyor Akd 0 2 AR=1:1:075(2 A&7 A=)
YW | WEE | B | REdER ZiesEd  [EEHAF

B0 0% 0% | 0% | 1.842kN(4141b) | 1.635kN(367 Ib) 11.24%

B7 20% 0% | 0% | 1.636kN(3671b) | 1.439kN(323 Ib) 12.05%

TO | 0% | 4% | 0% | 1.667kN(3741b) | 1.625kN(3651b) | 2.53%

SBIl| 20% | 0% |10% | 1.817kN(4081b) | 1.687kN(3791b) | 7.13%
BT | 20% | 4% | 0% | 1.656kN(4111b) | 1.606kN(3601b) | 3.02%
W5 | 20% | 4% | 10% | 1.832kN (4111b) | 1.776kN(3991b) | 3.05%

AR RS B RE BB T ) R E

% [4-28] 28 = 2 k¢ £ R4 F

Ry akd 0 B R=1:1:075(2 F A& &=1)

WL | R | W | B RETEE miEsd®  ERFAS
BO 0% 0% | 0% [-1.818KkN(408.1b)- | 1.816 kN (4081b) | 0.11%
B7 20% 0% | 0% 3 1648 kN (3701b) =| 1.647kN (3701b) | 0.06%
TO 0% 4% | 0% +41.678 kN(376lb) ' =| 1.667 kN (374 1b) | 0.47%

SB11 | 20% 0% | 10% ["1.824'kN(4091b)." | 1.813 kN (4071b) | 0.59%
BT 20% | 4% | 0% | 1.665kN-(3741b) | 1.661kN (3731b) | 0.24%
W5 | 20% | 4% | 10% | 1.810kN (4061b) | 1.797 kN (403 1b) | 0.70%

R e

e atre t B AR ER@RIAE )R Y

% [4-29) 28 = (Bepia kP )2 £ B2 &

Fjoo A2 0 2A=1:1:075 (A F &R A=)
Wb | SRR |t | OBR | pRiLRRY £ kY ERFA (BREBR-KY )2
B4 F % TR L
B0 0% 0% | 0% 11.24% 0.11% 11.13%
B7 | 20% | 0% | 0% 12.05% 0.06% 11.99%
TO 0% 4% | 0% 2.53% 0.47% 2.06%
SBI1| 20% | 0% | 10% 7.13% 0.59% 6.54%
BT | 20% | 4% | 0% 3.02% 0.24% 2.79%
W5 | 20% | 4% | 10% 3.05% 0.70% 2.35%

R
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3 [4-30) £ A0 28 % 2 FUR A

AR e hER FE FUR 5% R
B7 0.8cm | 167.910kN (377341b) | 18.66 MPa (2706 psi )
SB11 0.8cm | 170.197 kN (38248 1b) | 18.91 MPa (2743 psi )
W5 1.0cm | 184.650 kN (414961b) |  20.52MPa ( 2976 psi )
CENE l.lem | 166.506 kN (374191b) |  18.50 MPa ( 2683 psi )
% ¥ 0.5cm | 197.672 kN (44423 1b) | 21.96 MPa ( 3186 psi )
kiR E) R 1.0cm | 190.645 kN (42844 1b) | 21.18 MPa (3076 psi )

kR R I S ki

sE=1:275

% [4-31) A28 2 ¥ 4 % &

AR kR FE T4 %R
B7 1.0cm 5.4746N(12301b) | 0.152 MPa ( 22.054 psi)
T2 1.2cm 6. LIOKNICI3731b) | 0.170 MPa (24.615 psi)
SB16 1.2cm 5933 kN (1333-1b) | 0.165 MPa (23.903 psi)
w5 1.3cm 7310 kN (1643169 | 0.203 MPa (29.452 psi)
W6 1.2cm 6. 78T KN(15241b) | 0.188 MPa (27.318 psi)
% [4-32] &ttt griis v B2k
A AEFFEE = i S WERE
R T
1ok o 44 B 9 14%
‘fﬂn’f K i‘ﬂ v 5]’?& ) ()} E’Zfﬁ;ﬁﬁi‘aﬁ
ey Bt BAEF " o 5 B T
*}%lj% DRI N - 10%~12% ok T s
RESPRAR
EE XS 16%~24% 5 BT %
P v»‘l‘ ,)é\ o /}i“éfﬁfé& 0 0 )i -3
o 5 4o oo » LYl
’ ERE R Y] ° B b R PR
I RO Lot A b
SR 0
! PRI ) 5 BT %

ikt B E R RAED AT )RR
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F21 =1 2.16%
F20 | 1.01%
F19 0175%
F18 11.72%
F17 | 1.01%
F16 0.93%
F15 1.19%
Fl4 1.06%
F13 1.07%
F12 { 1.02%
F11 0.80%
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F8 === 0.68%
F7 == 0.45%
F6 = (.39
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F1 2.07%

W6 1.53%

W5 1 1.59%
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ﬁ’@ﬁﬁ%%ﬂﬁﬁﬁﬁﬁﬁﬁg%@§&°

FEKAC A 2 G et gk LB E T X P T E
*F R A B BATR R A 37%~45% 0 28 X 4 RN E
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