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Development of “Gara Packed Concrete” Placing Method

—Basic Properties of Recycled Concrete with Concrete Masses—

Ryuichi Chikamatsu
Shigeyuki Sogo

Keishiro Iriya

Abstract

“Gara Packed Concrete” comprises precast concrete frame and recycled concrete combined concrete masses and

special mortar. This reports examines the consistency requirements of mortar to completely fill up the gaps among pieces

of concrete masses, the mix proportion of mortar to ensure good fluidity and keeps the unification after hardened. As a

result, it was showed that concrete containing concrete masses which compressive strength is less than 36 N/mm?® can

attain the same strength as normal concrete before crushed, and it applicable to structure members.
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Concept of Gara Packed Concrete
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Fig. 2 00O0ODOOOOOOO
Crushing Concrete for using Gara Packed Concrete

Table 1 O0O00OO0OOODOOODODOOOO
Properties of Concrete Masses

No.| HS®D SBLVEBRESDE(%)
& %8 | 80mm | 40mm | 20mm [ 10mm | (g/cm®) | (%) (%)

RETE| WKE | ZHEE

A8010 [ 100 60 30 0 2.28 7.12 46.3

1

2 | A8020 | 100 40 0 0 2.26 7.31 51.1
3 | B8010 | 100 40 20 0 2.26 7.78 49.8
4 | B8020 | 100 20 0 0 2.25 7.76 46.3
5 | B4020 [ 100 | 100 0 0 2.28 7.54 445
6 | C8020 | 100 20 0 0 2.41 4.34 47.0
7 | G8020 [ 100 40 0 0 2.65 0.60 51.1
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Fig. 3 JO00O0OO0OOOOOODOO
Gradings of Concrete Masses
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Properties of Concrete Masses
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Table 2 OOOODOOOOOOOO
Materials of Mortar for Gara packed Concrete
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Table 3 OOOODOOOOOOOOOO
Primary Testing Factor of Mortar

o B | s ik, fth BEER Ik
TAUK | BRI OPC | 3.16g/cm’, JL—f 3260cm’/g .
BAH | SVHTa—L| SF |FHE 2.22¢/cm® HAMOBEE OPC+SF

[ 22 EX |2 3.05g/cm®, TL—11E 2810cm’/g OPC+SF+EX

AIREWMMRK| LF |ZE 270g/cm®, TL— 1l 7400cm’/g Tt o 7 , "
WEH | =8 Sa % 2.60g/cm®, BATE0.6mm, MEIE153 BRHMHOMA | BREHIHR, B

Sy | 2.60g/cm®, B AT 2mm, FHAIHR2 52 MEMDIEE | JRKXTE06 ~1.2mm

RIF | SEREBUKEI| SP [RUAILKUVER KEESH L 0.35 ~ 065

B EEF VA [AFILEILA—RFR — —

Fa ] N BB ILS=5 Ltk HMEMEESHME | 0~ 040

Table 4 OO0OOOOOOO
Testing methods of Mortar and Concrete

RIS HERIEHE ERIRAE
Pimi i TR | JSCE-F 521-1999
JPiE R TR [ JSCE-F 531-1999
——— JiaJm i SR TRERT | JSCE-F 541-1999
JY—T42JF | JSCE-F 522-1999
BHEERE JSCE-F 522-1999
EifEhE JSCE-G 541-1999 L -
QLo —k BHBRUVTH | Figo SR Fig. 5 00000DOODOOOOOOOOOOOOOO
[EHEEE JSCE-G 531-1999 Funnel Test and Production of Strength Specimens
Table 5 OOODOOOOOOOOOOOOOOOOOOO © 150 ‘
Combination of Mortar and Concrete Masses for Compressive Strength _— prm—
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Ay N e g o0 O Sy
KiES Ez‘E}W}b fERAM AV — S DEE ','Do;‘”" ot B B E B
No | #Lt | Btk A B c G oooo
MEHM | BRI | Fakl (t:3)
(%) | Vs/Vm 8020 | 8010 | 8020 | 4020 | 8020 | 8020 g P POOD
1-1 SF — — [@) [@) [@) — [@) ooo
1-2 41 0.2 Sa SF Al - - O - - O ooooog
1-3 SF+EX Al O — O — ) O S E ooo
2-1 45 0.2 Se LF Al O — [e) — @) @) (t:15)
3-1 LF — [¢) — [¢) — [e) [¢) R oo (m)
3-2 55 03 Sg LF Al O O O O O O
3-3 LF+EX| Al [¢) — @) — O] O Fig. 6 JO00OOOOOOOO
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Fig. 7 00000000000000

Filling State of Mortar into The Gap of Concrete Masses
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P Funnnel Efflux time and Filling Capacity of Mortar
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Relationship between P and J14, JP Funnel
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Difference of Filling Capacity by Condition of Gara
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Cement Water Ratio and P Funnel Time
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P Funnel Time and Bleeding Ratio
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Cement Water Ratio and Bleeding Ratio
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Cement Water Ratio and Compressive Strength
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Table 6 ODO00D0D000O0O00O0OO0OO0O0OO0OO0O0DOOOODOOODOOODOOOOOOOOOOOO
Test Results of Mortar and Gara Packed Concrete

K | Bensn ik PR3 |7-7¢| Bm | e A5~ A
No | #E | B B | R | WER] (N/mmd) FEMEAE (N/mm?) (1676)5
WEH | BRH | 2a

(%) | Vs/Vm () (%) (%) 78 | 288 | AiSA| ASB| ASC |#EHMG| 78 | 288

1-1 SF _ 15.7 0.9 -1.2 54.0 73.1 228 25.6 -10 -60
41 02 Sa 16.7 0.5 -0.8 55.1 74.7 343 40.6 - -

1-2 SF Al 15.9 05 +2.2 39.2 53.4 — 37.7 — 42.7 565 529
1-3 SF+EX Al 15.5 0.6 +4.0 27.3 33.6 29.2 35.3 452 41.3 1127 | 1077
2-1 45 0.2 Sg LF Al 16.8 0.8 +2.4 424 604 | 27.7 334 378 37.1 — —
3-1 LF — 14.3 1.1 -0.1 35.9 54.2 23.6 26.9 32.1 28.5 25 -8
3-2 55 03 Sg LF Al 144 0.6 +2.2 28.4 442 26.6 30.1 354 30.3 172 141
3-3 LF+EX Al 14.2 0.3 +2.7 29.4 43.9 253 30.6 36.0 314 301 279

5¥) No.1-3:SF, EXIZ AV FBRED5%ZERNEIBEH, No.3-3: EXIT AV FEHD2%ERNEEME, *1 #2880, HS5HE80-20mm
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Type of Gara and Gara Concrete Strength
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Mortar Strength and Gara Concrete Strength
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