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EXPERIMENTAL STUDIES ON DELAYED CONSOLIDATION

By Kozchi ARAL, Tkuo SANO, Ma Shi-Dou and Takeski ISHIGURO

Synopsis

The paper describes the results of a series of experimental studies on delayed consolidation
of clay. The mechanism of change in states during delayed consolidation is made clear, by
considering the restrictive conditions in terms of stress and strain for K\-secondary compression.
The proposed theory has been confirmed by the long-term consolidation test for Kaolin. Under
relatively low axial load, there occurs a tendency of stress overshooting of the precompression
pressure at the loading on such a soil, which is known as the pc-effect. The consolidated-
undrained strength of aged clay has also been discussed based on the test results.
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Table 1 Set of vedometer test

Set No. | Consolidation state Variable Method of loading (4o, =10 kPa)
1 QOC Aging time, 7, | 0,=160-640 kPa, 7,=1,7, 70 days
2 QOC Vertical load, oy o, =80, 160, 200, 320—640 kPa, T,=7 days
3 ocC OCR 0,—640 kPa, OCR=1. 25, 2, 4, 8,10, 16
4 i QOC OCR* 0,—640 kPa, OCR*=1.25, 2,8, 7,=7days
EREFI -1 COSVOLROENES LT, EREH back
BEO—RIEBKT ORI GHEO dhiE & 5. e
32 aﬁ&;ﬁﬁ% cell~ draine rod
water‘
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BEEKER 70% o H A4 ) R (LL=89.2%, PI= tefron - cap
57.6%) BHE4KE LTHERAL, BROEZTRBREERCK coating P o
>T Table 1 |TiRY & 5 15 A FEOHBERE T8> Thioer cedometer
7o O-ring ___: ring
@ WL RTORERELHS pore press.

#9250% DAKEDOR ) 5 —RHi 1 (LL=89.2%, PI=
57.6%) %+ 0B LTHE L7z Re 2L, Fig 1 i
RE BRI EEREREE IC X D Table 2 DK B 21T
B otie CORBRIMEEEY v /228 VRICANIZSOT, #HElko LED» SHKL, ERTESE
ETOMBKEEZHEL > 5, HEKOERL Scm, FHIEI T 6cm THB,
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Fig. 2 |3 b E 00,0 =160kPa D & & T, BAOMIR (1 H, 18R, 108 KET 2 EEERRR
EfT15 - 72k, Ao’ =10kPa OFFERD THRIEN 1T B BRI - o & EOEMEBRERT . WITOK
RORREI145 & Lichs, ChidZ O+ OERERRRO S WOEREHERICS T 5 FHHNTE—RERR
THER 00 ICHIMT B, Kb, 2c* BEMEHSMORITATERINSIERRRISITH S, COR»OhH
2&5i1C, 1H, 1BESLC0BEKE LR EHOERRERIC 113, 2 h Z h 180kPa, 195kPa
BXU 210kPa Th-T, aging OHRIBENIZE p* BRKELD, LMD S OBER b % Ak
KAELID, X5IT, WTHOKRBHEOBAKD, WAICXZEIHMBEEBRISHICEETSET

Fig. 1 Schematic diagram of oedometer
installed in a triaxial cell

Table 2 Set of confined consolidation tests by means of oedometer
installed in a triaxial cell

Set No.| Consolidation seate Method of loading (kPa)

la QOC(OCR* =1.25) | 5-»20->40->80->160 (1 day-interval)
7 4="7 days—320 (do,=10, ditto)

1b OR(OCR =1. 25) 5—-20->40—-80—-160-200 (1 day-interval)
—160 (unloading)—320 (da,= 10, ditto)

lc OC(OCR=1.25) 5->20->40—80—>160—200 (#100-interval)

—160 (unloading)-320 (de, =10, ditto)
2a OC(OCR=16) 5-20-40->80-160-10 (unloading)

—20->40-80—160—320 (1 day-interval)
2b OC(OCR=16) 5—-20->40->80-160-10 (unloading)

—20-40-80-160-320 (¢100-interval)

— 3 —
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Fig. 2 Compression curves at continuous
loading on aged clays (075,0=160
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Fig. 3 Compression curves at continuous
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Fig. 5 Settlement-time curves and excess porewater pressure-time curves for QOC and OC clays
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Fig. 6 Schematic system diagram of Ko-triaxial consolidation apparatus
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Fig. 7 Result of long-term K-triaxial consolidation test
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Fig. 8 Result of Ko-consolidated drained creep test (p, ¢: const.)
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Fig. 9 Compression curves in Ko-triaxial loading test after aging (ov,0'=150 kPa)
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Fig. 10 Effective stress paths in Ko-triaxial loading test after aging
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Fig. 11 Settlement-time curves in Ko-triaxial loading test after aging
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Fig. 12 Stress-strain curves in undrained shear test after aging (o0,0" =300 kPa)
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Fig. 13 Effective stress paths in a series of undrained shear tests after aging
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