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The National Strategy for Elevating Concrete Technologies
to Meet Challenges in The 21st Century

N Building Research Imstitute
Ministry of Interior, Republic of China

Synopsis

The successful completion of the Ten Major Construction Projects, a bold national commitment
carried out in the 70's, has undoubtedly become the comner stone upon which the Republic of
China has built her economic prosperity in recent years. To further increase the gross national
production and living level, the government launched another ambitious construction program in
1991. The program, officially called the National Six Year Construction Plan, encompasses a
second super-highway, a high speed rail road system, urban transit systems, water reservoirs, and
many other construction projects. As estimated, 62% of the total proposed construction volume
requires concrete as their basic material. Here are few statistic figures may help us understand the
role of concrete in the construction industry. For example, the annual national concrete
consumption in 1990 reached 140 million metric tons ( N.T. $87.5 billions), and may double
during the peak construction period. Such an extraordinary demand of concrete has triggered a
severe aggregate shortage nationwide, attributed mainly to the fact that most rivers in this island are
relatively short and have limited aggregate deposits. The problem has been compounded by the
stringent regulations enforced by the Environment Protection Agency ( EPA) to protect water
resources. The worst hit area is the capital city of Taipei in the past 2 years. Fortunately, the
situation has been eased somewhat in the last couple months (Spring, 1992) by shipping in
aggregate from Haw-Lien. Nevertheless, the shipping operation has almost tripled the unit price of
the aggregate once unloaded. It is envisioned, that mining either mountainous rocks or
underground gravels may be a possible long term solution. In addition to the aggregate shortage,
there 1s another problem that people in the concrete community know, but are unwilling to speak
about; a technological inferiority. Taiwan uses a lot of concrete each year, but the quality has been
generally poor. Needless to say, concrete crisis in Taiwan is real, and the problem is unique. In
response to the crisis, the Building Résearch Institute of the Ministry of Interior decided to tackle it
by taking the bull by the horns. The Institute called upon concrete experts in various universities
and colleges last September (1991) to work out strategies that will elevate our concrete
technologies. The proposed strategies can be divided into three term goals in accordance with the
national interest; 1.) the near term (1991 - 1996) - to resolve material shortage problems, and to
enhance the success of the on-going Six Year Construction Projects; 2.) the mid-term (1997 -
1999) - to bring in new concrete technologies and modify them to suit the domestic needs; 3.) the
far term (2000 and thereafter ) - to develop systematical concrete technologies that will benefit
concrete related industries across the nation. The scope of work of this program includes 1.) fact
findings; evaluation of mining mountainous rocks, underground gravels, and sea sands; 2.)
selection of proper research programs; 3.) development of schemes for technology transfers in the
areas of lightweight aggregates, and chemical admixtures; and 4.) establishment of a national
concrete expert net work. The procedures to carry out works mentioned above involve obtaining
inquiry candidates, making questionnaire, conducting telephone visits, performing site visits,
holding expert discussions, processing obtained data, evaluating alternatives, and selecting
research topics. The proposed research topics are aimed to evaluate economical and technical
feasibilities of using sea sand, rocky aggregates, inert additives, production of chemical
admixtures, lightweight aggregate, dry-mix/steam-injection concrete, high strength concrete,
precast concrete, lightweight concrete, fiber reinforced concrete, and automation construction
system. This report proposes a total of 230 research topics and presents the following conclusion:
1.) solutions for aggregate shortage must be developed soon; 2.) it is desirable to invite Chinese
oversea experts to participate research and development activities; 3.) we should give a priority
consideration upon technology transfers from abroad; and 4.) all concrete related industries support
the idea of establishing a Concrete Technology Center, through which manpower and expertises in
the industrial sectors, governmental agencies and academia can be consolidated and used for the
best national interest.
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L 7.
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Ol mBRRak B (24,86%) D2 @AM —F
B THER S EMS — ¥, e%REM (1,3 O3.HET
B EMB R ARERER (3, 11%)

mepEREEEERAELER?
O1.4 (11,42%) O2.8% 4 (2,8%) O3. BB E (11,42%)
O4.5M2,8%) : *EESERBY(2)

EREEEEEESM?

Ol.E4RERRE (13,27%) O2.@TRXFABEHAS
TR (2,4%) O3 KRESHEH N EEESERE (8,169)04.
FRBMBERS ERRTEE (22,45%)

Os. K (4,8%)

*BA & H K {8 B

CBAOBAERES” B LRERAFET  EREBAARE

B E R B ?

O1.B2HFE (BHRKE) (3,7%) O2.5WHFE (s
S FRHEE) (17,40%) O3 EASE (FaTHE - BE) (1
7,40%) O4.%HHE (BB IHLRHE) (2,5%)
Os. K fh (3,7%)




EBREHBAREEFEEA SN AR LERERERE
RSB &7
1.8 A (22,88%) 2. 78 (3,12%)
EHE : *Z& /N 7
“EEEHE

EREREHBEARYL” BRELBNERARERSLY 7

O 1.9 % (25,100%) 2.8 Z (0,0%)
B 7 N o
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£=  BERERRER

Ba
sk
001 002 003 004 005 006 007 008 009
AR
BHRKER
1,500 1,600 7,000 1,200 2,000 1,500 800 1,200 6,000
GIBAR)
P H E R
500 500 2,000 1,200 600 200 700 2,000
GLHLER)
F oE R
180,000 180,000 500,000 300,000 400,000 200,000 60,000 200,000 700,000
GLEAR)
11,12H 7,8,12,1 | 10~12,1 | 12,18 6,7H 3,4,11, 3~5,
—Fhz kH A A 12,18 9~12,
18




£Z @O - RERERRH

RAR
AW
010 011 012 013 014 015 016 017 018
HERS
FHEKREE
960 2,000 1,000 1,500 1,200 2,500 7,200 6,000 1,200
(LFHAR) (/\/]NBF)
FHHER
600 900 800 800 500 1,200 2,500 2,500 500
GLHFLR)
£ E B
200,000 240,000 268,800 260,000 | 150,000 360,000 550,000 900,000 170,000
GrAAR)
7~98 10~12, 10~12, 5~-8,12, | 10~12,1 | 10~12,1 | 11,12,1 3,5,6, 1H
—F2z kA 18 18 1A A A A 9~12,1
A




R=Z (H) :PEmEERH

A
o
019 020 021 022 023 024 025 026
HARE R
BHEKER
1,600 4,000 2,000 800 100 800 2,400 4,000
GLHFAR)
EHEER
450 1,750 700 480 56 450 1,500 2,000
GLEAR)
= & R
150,000 580,000 250,000 160,000 20,358 130,000 | 400,000 | 400,000
GIHAR)
7~12H TEEE | 9~12,1 1~4H 10~12,1 | 10~12,1 | 10~12,1
—Hz kA A A A A
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(2) F%m:  (THE)

- BROEERBEEMMG?

D1 FEER (7,11%) D2.% 4 (11,18%) O 3.5 % (10,16%)

O4-KM (5,8%) D5 BT (8,13%)

Cl€.Ffh (21,348%) :  +TH pEUR 1) A EEEL (L)
KIERA(L) *Segment (1)
ML) BERA (1)
*EEEAE (L) *R.C.EH (1)
*AFL(6) «EIL (7).

ERERERANEHRAM?
O1. 84t BN (5,18%) 2. B EF N (6,22%) 3.
AP IS T 11 (10,36%) 4. BUESHEE A N (3,11%)
O5. 54t (4,14%) : W HEE - HEH kKB

*R AL E N i

ERZHEDRER RBRESERAED 7

O1. £ (2,7%) ;8 MEEH/? % O1. 10 BT (2,1008) [
2. 10-20(0,0%) 3. 20-
30(0,0%) O4. 308l L (0,
0%)
Oz2. 8 (27,93%);HE: «F BT} 3
A4 FCNs (1)
CRELE (L) HEH AR (9)

. RE KRR

O1.¥B AR (11,30%) 2. A FHAR (2,5%) D3.HARAR
(11,30%)



4.3 fth (13,35%) ¢ *HE(3) P (2) *FEHMA)
SRR (3) *HA(2) &)
*E K (1)

BB E SR EEEHERS?

Or.%A%® (5, 128) O2.FEZEHE N : 6> EFH A,
2%) O3. KR EHE(29,72%) Q4 LB EEEE(1,2%)

Os. 5K (5,12%) = %

. BRERAEBLBESM ? kg/en® (psi)
[11.210(3000) (9,25%) [12.280(4000) (8,22%) [13.350¢

5000) (6,17%) [14.420(6000) LI k (13,36%)

 BEEYANYEREHBEE LIREZFEREM?

O1. 4t w/cs LR E (12,35%) D2 E AN BIEERME
HesE (8,24%) O3.LLANE %4 2 ERHERE (10,29%) [4.
X TR (2, 6%)

Os.Hfth(2,6%) : R BB (2)

L GRBREHSMGZERYRERRM?
O 1.4B4F (3,10%) (O2.3% 3 (12,41%) O 3.8 & (9,31%)04.
AUF (4,14%) O5. 2 (1,4%)

L ERSE LHENEERM?

O1. 4R ERHE (8,20%) D2.RITEKRTE » HHERE
AR (1,2%) O3 ERHESHFRSERIER (11,27%) 04,
FEBE2EERE  ZRLEEE (15,37%)

Os5.Hfth (6,14%)



L

L

0.

1.

HASKAZEE REBRAXNHERM?

D1 BB (7,19%) O2. %4 mBME (5, 13%) 0388
1L 1B (21,57%)

(4. H fth(4,118) =

HEMARRESRREN - MR Y
HEBAR BERBEN  HEBEWHY

Fhkdkkhkhkhk

001

006

007

008

T,
DR o

ERERBLAE  RRESEHR3.6né X
36m Autoclave (EHEEBEEBEE) ZE -
FHMoTBEVNRWEBEERA-BL - BEE
e agReBERLBRER -
EEEHREAREN AT AR EAGHE
MHSEERREES  TREES > BERER
% EFER RFREAE-
EHEHEEERSSBUATLEE  BWHBH
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011

015

019

020

022

023

025

027

BEEEE BRSO RE EE LW
wigmm ESLWHER-

Bl e B CELRFEBERNE
B BARFZEGRET ERY  BERZ
IR o

B EfEH conze (BMR) Fkk »r EEHE KT
BeE, AEFAHARERES  ABERE
ERR o

BBt - RIBA -RERHE
FEROCBEMUHE-ELEBRAEREHIL -
FREEIRAB-DEEN BEHHR K
e EHEHE - BREAR-HERX (BF
RYCR #)

EEBSOERRE » REBITHE-
BREENREEEBRUR  BRLPEIHERE
EH o L EREEM - BOE S ik o EHED
FERHEAT ©

EEsoE THRAELHRM  ERERET
HE RWRRABHEMANKD RRAEHZ
B o

BB -BDEAK -
EHERBEH » RERE -
BRE7VERELESRHT RRHER
EBsoE THEZEEHRRM  WARE £
ERGZRABEE IHRAGHZRE
EROERERDBORARNBERLERRE
B OERTS RRERETIER - 68FELUN



1

1

1

2,

3

4

PREC Kl B ¥ £ & Autoclave 4 LB id ik
ERNBEBLEE o

028 HEBERRAEREE
030 ERsof cANBEERNESHE B ERO
B o

BRI EEEBRRIERMITE ?
O1.3% % (11,39%)
O2.4(17,61%)

HH

RMNBFEHE” BRELMEEZHN » £HERAFHR

BB 75 v 3R e B 1 7

OLR&HW (BHRKE) (7,13%) O2. WA E (s
IR (19,36%) O34 KT (BITHE -~ 2%) (14
(26%) O4.BXEH W (HEHBHRHE) (13,25%) Os.3%
i (0,0%)

 BRRKBHBAREEFEA CANERRE LR R SR

ITHEEEHA S
LB (28,90%) 2. T (3,10%)



L5, BREHEHEMER L BELPEMAFZRPL” 7
O1.%%(26,96%) DO2.F7HHE(1,4%)



(W) FEHLAE (LEEMAE) (A #E)

EAFERERAZESR T RAHRE 7 kg/cn® (psi)
[11. 210(3000) » (9,64%) [J12. 280(4000) » (3,21%) []3.
350(5000) » (2,15%) [Q4. 420(6000) Ll E +» (0,0%)

. ERFABRTHBERLINERARSEEME 7

it 2 O KR
ME 5% oo

wEEE WM M (BE)

BAFIZHEETIMEARREBRR?
O1.8FE (4,80%) 02584 (0,0%) O3.HBZ (1,20%)004.

FERERZ (0,0%)

- BEBERER IR T B LZBREERM ?
O1.F¥&:E (0,0%) O2.WME(2,33%) O3.TKJE (3,50
%) O4.THFE (1,179)

. EEERRIR TR ECERBEERM?
O1.FFEB/E(0,08) O2.FFE (6,100%) O3.FABE (0,0
%) O4.7FHE (0,0%)

ERE FAEBEAOESS M ?
.DL&%ﬁEK%EMJR)Dlﬁﬁ§#$%’§ﬁﬁﬁ
AR(0,0%) O3.BMFEAFEZ (1,14%) O4.HA(0,0%)
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C BPORRFIEHRS” BRENHERIHE" - CRBLHRF
& 8 75 T 2R B 1 7

O1.R&FE (RFKKE) (0,0%) O2.BWHE (FHH
ER R (5,36%) O34 HE (RITHRE - FH) (4
20%) O4.kfErm (EBBEHLRE) (3,21%)
Os. KMl (2,14%) =+ S 30~

EREBBTREEHEN AN RRE LR EERE
ITREEBHEEE?
O1. %/ (7,100%) O2. 758X (0,0%)

EREFIHBFRY BRI EHREGEESBL” 7
O1.%%(7,100%) O2. R F L (0,0%)



() EBALF (TT#®)

cBOBITRRIZEEL RO HHE OB ATIMER?
OJ1.48(2,17%) O2.746E (8,66%) [I3.f868 (2,17%) 147
HE (0,0%)

 BAF-BRERNERLHE ? (in)
O1. 1-3(3,18%) 2. 3-4(1,6%) 03. 4-5(6,35%) []4.5

-6(4,23%) 6. 6 L1 L (3,18%)

BREBRLZHE?
O1. A& (11,58%) O2.5MREI % (4,21%) [O3.A T8
B (3,16%) [DO4.3Hfh(1,5%) : = CNS

. BREBRERBESZRELME ? (in)

O1. 1-3, (0,0%) 2. 3-4» (2,18%) [(13. 4-5- (1,9%)
O4. 5-6- (5,46%) [I5. 6-7» (1,9%) (6. 7Ll E » (2,18

%)

- BRRE L RERAES &2

O1.8k%®E(12,67%) O2.MEZ % 40 : WA~ &) (s,
28%) O3.Z&AR£#E (0,0%) Oa {2 H%H(1,5%) O5.
Hfth (0,0%)

CHREMES RN R B LRE Y

D1 8Ew/CHE L RHEE (6,46%) D2.MEHLIMEERME
HEE (6,46%) DO3.LUMERERENRE (1,8%) J4.RBE
% (0,0%) [O5.3 fh (0,0%)

CMHAECE R EEYNRR L EE R TR R ERGEH?



O1.% LA BB EEE (10,63%) O2. 3R &Rk (3,19%)
O3.@8FmMeE (0,0%) D4.HE (1,6%) O5. K2,
128) ¢ CREMKE “REZRKES

 BATZEWMARRE Y

Di1.F4R2ZAFAHES (1,79 O2.08FFE B (7,508
) [O3.31% (4,29%) D43 (2,14%)

HEMNEBEEIAZABERERERM?

O1. 7% (3,23%) O2.%mAZ(8,61%) O3.REF(1,8
%) O4.#HEWRE (0,0%)
5. HAfth(1,8%):

CHRZABZERIBKRAREERM Y

O1.4A%W&E (2,14%) O2.FKME(9,65%) 3I.WE (2,1
4%) 4.3 B (0,0%) O5. Hfth(1,7%)

L ERE FEEARERM?

O1.3:4TR%EE(3,20%) O2.RITRKXTBEABKEFRE (1
,7%) O3.F#R s TAEBEAEE (4,26%) D4 BER
RSB O OEHE TS E (K (6,40%)

Os.Hfh(1,7%) @ *BEIHIEAHEE

RO BRAFIERE” BB ARG > SHLERAR
B 77 1 o 1 B 15 7

O1.84&HFH (H&%KE) (0,0%) O22.8WAHE K
CHRRHEE) (9,45%) O3.3k4 HE (BEATHE - 1K) (6,3
o%) 4. Jrm (EHBE IR (3,15%)



13.

1 4.

Os.Kfh(2,10%):

BRRNHBRAEEERFEN IR RER LIRSS
TR EBHEEE?
[1.% R (20,100%) OJ2. B (0,0%)

BREFLHBMERY” BRINERRERDL” ?
D1.%%(10,83%) J2. 7% ¥ (2,17%)
THHEZFEEA :

— 34—



(R) BEES (T#E)

.EBRBERELIGEER L BRI B AME?

O1. x4 RETREHE (2,17%) 2. THBER(2,17%) O3.A
H AR (6,50%)
D45t (2,179%)

. BRRBRFERLIEREBEGERL?

O1.8EEEL(5,23%) O2.FAHBERE L (5,23%) O3.0 X
Bt (o,0%) D4 HHEREL(2,9%) Os5.BREREL
(7,32%) O6. 50 FREEL (2,9%)

O7.H 4 (1,4%) = */7h ] °

. REREBNBDERAREELUABMEHMZERERM?

O EHEEIRFER(2,208) D27 ERARMEE L (5,50%)
O3.T#EAREGREEL (0,0%) D+ THEARFAHIBER L
(0,0%)

O5. 5 fth (3,30%)

.HREBRLIPNEZRAGREERAR S EES ?

O1.8&#k(1,6%) O2. M8 ZHE(7,41%) O3.%4 2
B4 (7,41%) [O4.1 32 5 (0,0%)
Os.Hfh(2,12%) : *BEESES B




5. WHARBSELHN P28 5 %E 5 E WA ?

O1. KL FERE (3,14%) D2 RSB H MR (5,24%) D38
Mmurst e (1,5%) O4. 8450 (7,33%) D5.8R16H 2 503 (4,
19%)

O6.3fh(1,5%) :

. HEERELNBEAFZAEBMMTMGE ?

Ol KEHILATEAR(3,20%) O2.BHEBARZ
#(8,54%) O3.MILEMINERIE (2,138) D4 R/ AHHEH
B & (2,13%) O5.H b (0,0%)

LA REE TR R EEARE?
D1 /E(7,78%); KHE : *SHPAORS (4) 0

Dz &EE(2,22%); KA

 HENEZAAZIERETWE?
OL.5 % (4,508%)
O2.7%E (4,50%): HH




L

L

0.

1.

L BEEERANEHHN TR TERBSIER L

O1.F87% (6,86%)
O2.7FE & (1,14%)
E : * I TR )

ERBREBARERHEAN SN RERLIERERES
TREEEHEEE?
O1. 8%/ (9,100%) DO2. 7B (0,0%)

GREFEHEHFRIL” BELMBEHRERTL” 7
O1.% % (9,100%) O2.7FE(0,0%)



() ® kK (T#5%E)

. HWBEARKEERSZ D 7
OZ. 90~ 1004 v (0,0%) [I12. 100~ 110850 (3,60%) (I
3. 110~ 130 Mg (0,0%) [J4. 130HMELL | (2,40%)

. HEREESH?

Ll1. 30%~40% » (0,0%) []2. 40%~50% » (3,60%) [
3. 50%~60% » (2,40%) [14. 60%~ 70% » (0,0%) [I5.
70% ~80% » (0,0%) [d6. 80%LIE » (0,08)

AEIERSR?

Ul ARBEHBRE LB MG AR (5,25%) 2.5 H/HE (
4,20%) OI3.FBEFHM (4,20%) Do sk E 2 Sk (3,
15%) [O5.FARE#EE+ (4,20%)

. ERARERERLIZEFEAR?

O1. &% (0,08) 2. 2EMALITF (0,0%) [O3. 2~ 58 W
(0,9%) [04. 5~ 10EMH (0,0%) (05. 10~ 20% M (0, n%) [J
6. 208 MELL L (5,100%)

- REREBZEFERE ?

1. sEMELLTF (2,67%) 2. 5~ 10&M (0,08) [J3. 10
~ 208 M7 (0,0%) [14. 20~ 40BMA (1,33%) [15. 40 MLl
+ (0,0%)

 RERHZEERE?

O1. 2EMELIT (1,100%) [J2. 2~ 5EMH (0,0%) 3. 5
~ 108 M (0,0%) [J4. 10~208 M (0,08) [15. 208 Mg L)
t(a,0%)



L

L

1

0

1.

. REEEERBLIEGZEERAE?

O1. 2EMELLTF (3,100%) O2. 2~SENE (0,0%) 3. s
~ 10K MF (0,0%) [(J4. 10~ 208 Mf (0,0%) [05. 208 MALL £
(0,0%)

. B EEREESRRKEARER L2 FERE?

O1. 2EMLLF (0,08) [d2. 2~5E ™M (0,0%) 3. 5~
108 ME (0,0%) [14. 10~20E Mg (0,0%) [I15. 208 Mgt I
(5,100%)

EBMERRKRZHEMMA?

O1.48% (0,0%) DO2.384F (3,60%) [13.%3& (0,0%) 4.
T 8F (2,40%) O5.1R2 (0,0%)

CBZRERM?

O1.&5% (5,20%) J2.844 (5,20%) [03.%B (5,20%) 4.
mJE (5,20%) OOS5.FTRI MM (1,4%) [Oe6.3fh(4,16%)
*EDJE (4)

BEBMERKZESREER?
J1. 0 ppm J2. 0.001-0.01 ppm [J3. 0.01-0.1 ppm [J

4. 0.1-1 ppm [15. 1-10 ppm [J6. 10-50 ppm [J7. 50-

100 ppm

. B EMERKZERARFAREMEEREK  HERM ?

O1.RREGAEF(0,08) D2.REREBEELZBESLTH (0
0%) O3 FHEEERLE & (3,608) D4 BERKALR
HE L Hir A5 (0,0%)



13,

14.

L5.

Os.Hfth (2,40%)

BFMBEFEHD” EELMERANS" > BRALBRRR
BE 75 T ARt Bh s 7

Ol.EMBm (e $idt) (1,7%) O2.%4HE (
BEATRLEE ~ £R¥E) (5,36%) O3.RWHE (KB EBLF#
) (1,7%) D4 BHEE (BREFHH)(5,36%)
Os.Hfth(2,14%) : T B

EREHENRERFEN s AN ERE Lt r e
ITRBEEBHTEE?
O1.8 A (3,75%) O2. 8K (1,25%)

BEEHALEHEAMNRYL BELNERERREHRL” 2
O1.#%% (4,1008) O2.F%Z(0,0%)



() #®/ & (ol #:8)

. BEBAXBRREERZD?

1. 30~ 60HEME (0,0%) 2. 60~ 90K M (0,0%) [J3. 90
~ 1208 Mf (1,100%) [J4. 120~ 1504 W§ (0,0%) (5. 1508
MLl E (0,0%)

3 : RESOFEELIBI30EM /4 ;83E LItk » 105EM F o

REBRAEZFIRE?

1. 30% ~40% » (1,50%) [O2. 40%~50% » (0,0%) O
3. 509 ~60% » (0,0%) [d4. 60%~70% » (0,0%) [J5.

709% ~80% » (0,0%) [J6. 80%LL L » (1,50%)

REEABETEMBEERERAAEELNER ?

O1.% (1,50%) [O2.& (1,50%)

REBAZHBEMM?

O1.784F (1,50%) [OI2.584F (1,50%) O3.% & (0,0%) 4.
4F (0,0%) O5.718 2 (0,0%)

ABEBERADNAKRBOAREECRARTELRE?

O1.448(1,20%) O2.EEEFHEMHMF (1,208) O3.E
BE®BL (2,40%) O4.— s (1,20%) Os5.Hfth(o,0%)

. EEsHE  HGRMM?

O1.fR4F (2,100%) [O2.384F (0,08) O3.%# (0,0%) [14.
A 4F (0,0%) OO5.1R 2 (0,0%)

CREBRRFERS DY



10.

11,

12,

1 3.

O01. 50~1004 M (1,10 - 2. 100~ 150 Mf (0,0%) [13.
150~ 200K W (0, 0%) D4" 200~ 3008 Mf (0,0%) [J5. 300
MLk (0,0%)

RWmBRZFRE?

O1. 30%~40% » (1,50%) [12. 40% ~50% » (0,08) O
3. 50%~60% » (1,50%) (4. 60%~70% » (0,0%) [I5.
70%~80% » (0,0%) [6. 80%LL L » (0,0%)

. BRBEFNBE 2 &G ?

O1.484F (0,0%) [J2.584F (1,50%) 03.%3® (1,50%) [J4.
T 4F (0,0%) [O5.7025 (0,0%)

R RAUDRRSAEEH AREHEERARTELIR?
O1.t8# (0,0%) O2.EEEZHEMME(0,08) O3.E/
BHEE (1,100%) 4. —fEHEE (0,0%) 5.4 M (0,0%)

BE oM HERKEMMA?
O1.1R4F (0,0%) O2.84F (1,50%) 3.8 (1,50%) [J4.
T (0,0%) [O5.782% (0,0%)

EHERARREABERR L2 Wi
1.8 H®BE (0,0%) [J2.%HE (2,100%) (3.7 ATHE (0
(0%) [O4.5 94K (0,0%)

HRESEBEZHAER AR R ENTET 7
Ol Bm%EDW(0,0%) D2.BEEREFSRY (2,67%)
U3. ST MRS (1,33%) 04K (0,0%)

— 42—~



1

1

1

4

5.

BRANBAEHD” RELIREEAHN” BHEBFHR

TR 75 TR M B 1 7

O1.&MAm (FHAR - HFHE) 0,08) D2.B4HFHE (
BATHRE ~ B8 (2,67%) O3.RWHE (HEHE B R
) (0,0%) D4 JEEHHBE (BIFHM/) (1,33%) O5.
H A (0,0%)

GERBRFEREFRAN SN ERER L TR EERE
TRHEEBHTEE?
O1.8 % (2,100%) O2. ¥ (0,0%)

BREHYHBERY RELMERREERSL” ?

O1.% % (2,100%) [O2. 74 (0,0%)



§2-3 BRRSGHT
NEHED  FEMERLAL  RAFRILEBRAER -« #
MEMRANENEE  RAREZHMEEMESTMT -

B XRAHRREHRIHUZFERFEEZEE

BE&E L T
EhEk
% 7K 3B 54 35 R ¥ & R R T # BR
i +
T
REEEL 8, (35%) 16, (30%) 5,(23%)
HER&EL 7,(30%) 8, (15%) 5,(23%)
it kE&EL 2,( 9%) 4,( 8%) 0,( 0%)
gL 4,(17%) 3,( 6%) 2,( 9%)
HHERERL 2,( 9%) 19, (37%) 7,(32%)
BHOTFREL L2%) [ 2,(9%)
HEERESEL 1,( 2%)
1,( 4%

# 1t égﬁgf
H:EEMTRESRY
Ay (B%) — A:AXVEEREAZHH

B: EEgHBZHBASENGFHZ

"4 L




2hH:ERNERBLFHREZ N

BHELTE
A BR B {1
# 4R T 5% BEREAT

HW,/ CEHEARLILR¥HET | 15,(39%) | 12,(35%) 6,(46%)

RS ERMEBHEE | 16, (42%) | 8,(24%) 6,(46%)

DIn#E % EZEERMERE | 5, (13%) ] 10,(29%) 1,( 8%)

B ¥ BE i 1,03%)| 2,( 6%) 0,( 0%)
H fty 1,( 3%) 2,( 6%) 0,( 0%)
HE R

B HERARTHH
As, (B%) — A:HEHEEFHREZHEK
B: BEFHEZABEQEEFERZ
"ot




ERXFAEEBARKRFEANRRLEE

REELTLRE
+H B B 41
HEER .
B AR # e 5 5% B REtA A
i E R
SR e o i3
(Kg/cm’® (psi))
210(3000) 20,(48%) | 9,(25%) 9, (64%)
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73 59,879 107,973 5,931 7,648
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76 38,710 80,596 7,646 | 9,897
77 30,415 69,851 8,295 | 10,745
78 21,436 58,209 8,979 | 11,642
79 11,726 45,611 9,710 | 12,598
80 1,229 31,977 10,497 | 13,634
81 | -10,151 17,189 | 11,380 | 14,788
82 | -22,470 1,167 12,319 | 16,022
83 | -35,807 | -16,182 13,337 | 17,349
84 | -50,272 -35,011 14,465 | 18,829
85 | -66,001 -55,494 15,729 | 20,483
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72 65,810 | 115,621
73 644 1,559 5,931 | 7,648 | 60,523 | 109,532
74 644 1,559 6,469 | 8,355 | 54,698 | 102,736
75 644 1,559 7,054 | 9,125 | 48,288 | 95,170
76 624 1,559 7,646 | 9,897 | 41,286 | 86,836
77 644 1,559 8,295 | 10,745 | 33,635 | 77,646
78 644 1,559 8,979 | 11,642 | 25,300 | 67,563
79 644 1,559 9,710 | 12,598 | 16,234 | 56,524
80 644 1,559 | 10,497 | 13,634 | 6,381 | 44,449
81 644 1,559 | 11,380 | 14,788 | -4,355 | 31,220
82 644 1,559 | 12,319 | 16,022 |-16,030 | 16,757
83 644 1,559 | 13,337 | 17,349 [-28,723 967
84 644 1,559 | 14,465 | 18,829 |-42,544 | -16,303
85 644 1,559 | 15,729 | 20,483 |-57,629 | -35,227
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78 4,495| 5,588] 4,495| 5,588
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83 6,073{ 7,548
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85 6,711| 8,348
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17,847|39,609
73 |17,034(38,354 813 1,255
74 116,128(36,952 906 1,402
75 |15,11435,376(| 1,014 1,576
76 |10,257(31,191) 1,117| 1,734 3,740 2,451
77 4,836124,069) 1,232) 1,915 4,189| 5,207
78 3,123116,369| 1,358 2,112 355 5,588
79 1,633(12,050| 1,490} 2,319 2,000
80 )| 9,504 1,633| 2,546
81 6,704} 1,796] 2,800
82 64 1,974| 3,082 3,558
83 2,152 3,362
84 2,350} 3,669
85 2,569 4,016
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16,701(30,189

73 |16,490|29,896| 211 233

74 {16,255|29,569| 235 327

75 |15,994|29,204 261 365

76 115,706(28,801| 288| 403

77 |15,384|28,351| 322 450

78 |10,889127,854| 355 497 4,140

79 | 5,695|23,336| 391| 547 4,803 3,971
80 152/16,377| 427 599 5,116| 6,360
81 8,969 466 654 6,754
82 1,103 s16| 715 7,151
83 556| 779

84 603 846

85 658 925
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(%) < 3" | 3v—6" | FEW (%)
® 2.43| 4.46 55.08 | 49.14 15.17
Bk & 2.43( 3.17 46.90| 25.73 7.93
BRI 7Y 2.38| 5.85 65.20 | 47.19 26.08
=% 2.51| 1.89 51.31| 26.99 3.20
BEHE 2.50| 1.93 33.94| 20.86 1.10
5T 2.28| 7.26 79.91| 83.89 19.03
I 2.50] 2.08 29.79| 20.01 -
KE W 2.56 | 1.87 27.89 - 3.78
JCH L 2.54| 2.73 35.71| 42.28 5.06
it 2.54| 2.39 32.28 | 35.64 3.05
X 2.57| 2.06 29.62| 29.06 5.61
7l 2.57| 2.24 30.38] 32.28 4.37
=R 2.50 | 3.72 57.34| 60.93 13.14
] 2.54] 3.28 40.43| 40.81 10.06
[ 2.64| 1.75 28.80| 24.70 0.26
& 2.68| 1.50 44.10| 42.20 0.68
bk 2.65| 1.60 46.80| 51.10 0.58
B 2.66 | 1.29 42.40| 44.50 1.42
REILBES 2.58| 2.73 60.40| 62.50 5.49
EREhHwiHmws | 2.16] 6.61 62.82 - 18.06
F [l R B A2 2.62] 0.75 21.02 - 0.71
EoHpE 2.46 | 4.51 63.00 - 38.20
BERLEwe 2.69| 0.49 36.87 - 3.35
W R 2.67| 0.68 45.04 - 1.81
S AIR 2.72| 0.31 48.80 - 1.48
bR E 2.82| 0.60 29.48 - 2.06
R LR B S 2.54 | 3.89 31.44 - 26.54
Bl B RS 2.56 | 2.93 26.72 - 15.70
HERE WL 2.59 | 2.24 21.91 - 2.20
AELLE LA 2.64 | 2.42 25.10 - 0.90
B E 2.52| 2.01 23.80 - 0.70
FHERE 2.75 | 2.59 22.90 - 3.07
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* BE W 1693 5.19 0.204
JUE L 1169 3.27 0.217
Hr 4L 1562 4.21 0.130
i K 1069 4.67 0.141
17w 1563 3.80 0.193
=R 993 2.19 0.238
N 790 1.81 0.394
[ 688 4.81 0.162
1Lk 760 4.46 0.234
5 i 8% 760 3.30 0.221
By 875 3.70 0.184
Bl 1009 2.71 0.183
EEGHipE 381 0.56 0.386
TRy S 1530 4.40 0.152
E=HDE 448 0.92 0.399
EBRUEDE 839 4.32 0.332
WEARE 636 2.63 0.217
SEHAKRE 702 4.49 0.365
H‘Ifiﬁ 1090 4.39 0.238
HELBE S 704 2.87 0.220
fisEEREE 486 3.17 0.303
HEE L UE 757 3.64 0.268
AP 1043 3.93 0.209
BELFLE 1027 4.12 0.235
bR A W 1293 5.99 0.256
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& A BEAME) | &AM | & EH)
® O 27.1 127.5 154.6
ok 3@ 23.4 142.6 166.0
BH 7R 14.7 54.8 69.5
=% 23.7 145.9 169.6
BEE 34.9 129.6 164.6
AT 3.9 8.7 12.6
=N 0.9 9.9 10.8
A E 10.8 66.1 76.9
JUEID 3.9 70.0 73.9
oA 0.5 34.0 34.5
L E3 0.7 18.0 18.7
17l 1.4 31.4 32.8
=R 1.7 24.5 26.2
N 0.6 6.9 7.5
i B8 14.9 53.1 68.0
it # 19.8 66.4 86.2
I & 5.6 13.8 19.4
B 12.4 39.6 52.0
BEbES 34.8 99.2 134.0
Egs s - 67.8 67.8
F ks - 8665.0 8665.0
E-HKDE - - -
E2RLEDE - - -
PERE - 505.6 505.6
SEaAKE - 2989.8 2989.8
HHE - 140.1 140.1
M LA - 22.6 22.6
FlEBEES - - -
HELE LA - 10.0 10.0
A& A - 187.2 187.2
BELLILE - 8.2 8.2
EHETRE - 5.8 5.8
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