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ABSTRACT

The object of this research is to develop the high strength lightweight precast walls. By
means of the characteristic of high aggregate content for the grouting method, the lightweight
precast walls are produced with the low-pressure grouting method (high strength efficiency)
and the high-pressure grouting procedures are used to produce the super-high strength walls
(benefits from the reduced weight). Thus, the entire engineering properties could be improved
significantly. In terms of lightweight and high strength, the strength efficiency of members
may be increased to achieve the maximum.

Test results show that, by applying the low-pressure grouting method, the hollow
lightweight precast walls could be produced successfully. The unit weight could be lowered as
650 kg/m’ and the net cross-section compressive strength is about 7 ~ 11 MPa. Consequently,
their strength efficiency is much better than that of traditional clay bricks and concrete hollow
bricks. In addition, the super-high strength concrete made by the high-pressure grouting
method possesses excellent strength efficiency. The 28-day compressive strength exceeds 560
kg/em® (55 MPa), even up to 720 kg/cm® (70 MPa), which is twice higher than that of the
prestressed high strength concrete. The cross-section of the member could be reduced
effectively. Therefore, the high performance new type construction materials developed in this

research are worthy to be further investigated and promoted.
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B a6 R T R AR 2 A WP

F 59 fEFF H

£3-1 ETEFHARLY

oo ey | T POmIn Sk F D kSR €[S PR R AR R
(mm) %) 6 | Gegm’) | @) | () | (MPa)
1 4~6 12.3 21.1 362.77 | 41.21 620 1.70
2 4~6 11.7 21.5 361.91 | 42.30 630 1.69
3 4~6 13.1 22.0 362.14 | 41.09 620 1.73
4 4~6 12.6 20.3 362.84 | 42.84 640 1.73
5 4~6 12.4 22.7 361.54 | 40.50 610 1.71
6 4~6 13.3 22.3 361.78 | 40.97 610 1.69
T e 4~6 12.6 21.6 362.16 | 41.49 620 1.70
(TR KR : hFEgRR)
KRR APER 2 T
g ¥R 30min ok 5 24hr ok 5ORE B E 2 B R R R | FR R R
REES %) 6 | (kem’)| (%) | (kegm®) | (MPa)
1 8~12 4.87 9.56 460.65 | 44.51 830 1.96
2 8~12 4.47 9.99 456.21 | 45.57 840 2.15
3 &~12 4.53 9.64 456.54 | 46.74 860 2.17
TiaE &~12 4.62 9.73 457.80 | 45.61 840 2.09

(FHR KR *+FF HE)
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T ORRERL A e TS

£3-2 BERHRLF

oo | BARS BELE N £ ol I X i 5

e [ T TET | gueone oo | #on
0.39 3 0% 140 % Pz
0.39 3 80% 170 2 Pz
0.38 4 0% 110 A Pz
0.39 4 0% 140 =
0.39 4 80% 170 =~ ¥
0.50 4 0% 170 =
0.38 9 0% 110 % Pz
0.38 9 80% 137.5 X Pz
0.39 9 80% 170 =

(TR kiR 2y Km)

T A T at RS
KRR AL BT BB H2 R A
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B a6 R T R AR 2 A WP

24

%3-3 ki RMGREELERES

-kt LR LB A R E (%)
0.38 80% 137.5
0.38 60% 130
0.38 40% 122.5
0.38 20% 117.5
0.38 0% 110
0.39 80% 170
0.39 60% 165
0.39 40% 150
0.39 20% 145
0.39 0% 140
0.5 80% 225
0.5 60% 210
0.5 40% 200
0.5 20% 185
0.5 0% 170
0.6 80% 270
0.6 60% 260
0.6 40% 245
0.6 20% 230
0.6 0% 210
0.7 80% 300
0.7 60% 300
0.7 40% 300
0.7 20% 290
0.7 0% 280

(FH KR 2=y FR)




B2 R AR

£3-4 KRRBILBERRRLE

ZHRY B FUR % B (MPa)
0.5-0 54.94
0.5-20 45.18
0.5-40 41.07
0.5-60 30.27
0.5-80 20.34
0.6-0 26.41
0.6-20 24.10
0.6-40 25.24
0.6-60 19.11
0.6-80 16.56
0.7-0 18.80
0.7-20 18.92
0.7-40 15.90
0.7-60 11.35
0.7-80 10.58
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® o R AR I 2 A WHEE

%3-5 EFFERFASHRATEZ FURBRBRES

&2 8 SRR 5L Aot FUR B R (MPa)
0.5-40-N 9.73
28 0.6-40-N 8.30
0.7-40-N 6.95
0.5-40-N 9.63
90 0.6-40-N 8.93
0.7-40-N 7.52

(FR KR : 2 F &FE)
R HBELY BBk S TR E A B2 B HdE

B2 0.5-40-N 5 k% 0.5 N E 4 E £ 40% 0 A BT

26



i

1

23-6 EFFERIARRES

KRR A i

(ATE== 32

28 X FUBR 5 R (90 % FUR R R (28 X FUR R R |90 X FUR R A
e R e A AR Bt ARl EE T I
$h¥h |(kg/m®) (%; ( fl) ( fl) ( fl) ( fl) (MPa) | (kcal/m-hr-C)

2R U | 290 % | 290 %0 | 2% 2%
0.5-01807.8|13.79 | 445 [ 11.13| 4.45 | 11.12| 7.80 | 10.20| 8.70 [ 11.38| 1.12 0.299
0.5-20(792.7]| 14.02 | 4.10 | 10.25| 4.13 | 10.33| 6.69 | 8.75 | 6.99 | 9.14 1.08 0.297
0.5-40(773.8|14.34| 3.83 | 9.59 | 4.17 | 1042 6.41 | 839 | 6.99 | 9.14 | 0.98 0.278
0.5-60(770.0| 15.65| 3.76 | 9.40 | 3.95 | 9.88 | 5.79 | 7.57 | 6.57 | 8.60 | 0.89 0.270
0.5-80(764.0| 16.65| 3.29 | 823 | 3.33 | 833 | 559 | 732 | 6.02 | 7.88 | 0.77 0.256
0.6-01742.5]16.68 | 3.62 | 9.04 | 3.64 | 9.11 | 6.35 | 831 | 6.56 | 8.58 | 1.24 0.275
0.6-20{729.1 | 18.71 | 3.57 | 893 | 3.58 | 895 | 6.33 | 8.28 | 6.60 | 8.63 | 0.96 0.264
0.6-40{702.0| 19.18 | 3.54 | 8.85 | 3.57 | 891 | 6.20 | 8.11 | 6.76 | 8.84 | 1.04 0.264
0.6-60{703.9120.82| 3.34 | 835 [ 3.36 | 839 | 535 | 6.99 | 598 | 7.83 | 0.78 0.252
0.6-80{694.1|23.40| 3.02 | 7.55 | 3.09 | 7.72 | 477 | 6.24 | 533 | 6.97 | 0.84 0.243
0.7-0 {692.6 | 22.64 | 3.05 | 7.63 | 3.07 | 7.68 | 5.78 | 7.56 | 5.81 | 7.60 1.13 0.256
0.7-20(703.6|22.11| 296 | 7.39 | 3.13 | 7.82 | 5.15 | 6.74 | 5.82 | 7.61 0.82 0.253
0.7-40({672.4122.98| 3.06 | 7.64 | 3.05 | 7.63 | 535 | 6.99 | 5.71 | 7.47 1.06 0.243
0.7-60{661.823.69| 290 | 7.24 | 293 | 7.32 | 484 | 6.33 | 5.66 | 7.40 | 0.84 0.237
0.7-80]636.824.87| 2.83 | 7.06 | 2.90 | 7.25 | 445 | 5.83 | 5.17 | 6.76 | 0.66 0.226

(TR kiR 2y Km)
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3/8" 100 0.01488 14.20 35.90 21.70 21.70 1458
#4 0 36.00 21.80
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EN S

i

BRERLZAWUARS % A TEHF

24-3 CEFHIHECERREE (H4~48)
" o | BHE O ZFREA| ZFE | L FEH - F
T ((yj) ks ﬁf | BE k| FHE () (ﬁg s
34.94 20.74
#4 0 0.01488 14.20 35.07 20.87 | 20.87 1402
#8 100 35.19 20.99
35.70 21.50
#4 25 0.01488 14.20 35.81 21.61 | 21.62 1453
#8 75 35.94 21.74
36.19 21.99
#4 50 0.01488 14.20 36.32 22.12 | 22.13 1487
#8 50 36.49 22.29
36.03 21.83
#4 75 0.01488 14.20 36.23 22.03 | 21.99 1478
#8 25 36.32 22.12
35.22 21.02
#4 100 0.01488 14.20 35.23 21.03 | 21.09 1417
#8 0 35.41 21.21

(TR kiR 2y KR)
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0.34 3 o o
T 348

! 3 3]{‘ 2N T B
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%4-5 Ak (12"~3/8") M7 £2 FERRI AL

Ko | T8 e (k) | Togue (o [Tt )| 5T
(kg/m’)
0.34 2.370 1.329 3.713 2364
0.30 2.381 1.330 3.718 2365
0.28 2414 1.333 3.728 2374
(FH R 2L EE)
£4-6 B (3/8"~#4) AW R H ¥
kg | Tt e kg | TERWE (o) |Tomas nt k)| o 5T
(kg/m’)
0.34 2.304 1.508 3.813 2427
0.30 2.276 1.520 3.796 2417
0.28 2.319 1.477 3.796 2417
(TR R 2P L B
%4-7 CE (#4~#8) ij&iﬁ'* EE2FERARIIFL
kg | Tk g (ke | TRWE (o) |[Tomgs 0t ko)) L 3T
(kg/m”)
0.34 2.267 1411 3.678 2342
0.30 2.293 1.428 3.721 2369
0.28
(FH Rk 2L ER)
%4-8 A (1/2"~3/8" «,’F dv k) %ﬁ“ EEFELARII L
Ko | Sk e (ko) | HRME (ko) |2 mpEt B (o)l T ST
(kg/m”)
0.34 2.325 1.492 3.817 2430
0.30 2.301 1.558 3.859 2457
0.28 2.323 1.520 3.843 2446

(FH KR 275 FR)

BRRRL 2 A YR A TR
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K
%
o | 7 |28 |56 [FRE:| T (28 |56 4R T |28 |56 |¥RE:| T |28 |56 |k
0341495596657 I [499|699 (798| II (493|678 |780| II |464 (561|642 II
0.30(518 (624|742 I |573|697|801( II [462|586|662| II |500|602 (719 II
0.28(560 (680|795 II |607 713|831 I | - | - | --- | II |551|667|764| LI
BOgRE S N T LR 30 f— R RS 10 fj oL £ 4R 30 )

b NI imﬁgiﬁﬁsaéc@;@ﬁrwﬁﬁﬁs 30 fj—pmE i E £ R$ 30 §)
(FHR LR 27 FER)
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