NSEANFIAINTTUANEANST
UNINY1a LT L nl
/"] Engineering Journal
" Chiang Mai University

Eng.J.CMU.[2021] 28 [2], 1-18

A13YIUBUTEIRLIAIAUATFANITAUINNYILIALIAN
A15ARNEANULALYDINIT LB TURSIDAEULAL
Prediction of Creep Strain Time History from
Time history of Stress Relaxation of Sand

Based on Triaxial Compression Tests

Tadn A3p19iAUng wae 25Y Aesfana’

Kosit Jariyatatsakorn and Warat Kongkitkul’
MARYAFINTIULEE) ANEIMNTSNAIENS U INedumAlLlaENIZI0UNA1EUY3
126 UUUTEVIRA WYIUNUA LIAYNAT NTENNUNIUAT 10140
Department of Civil Engineering, Faculty of Engineering,

King Mongkut’s University of Technology Thonburi
126 Pracha Uthit Road, Bang Mod, Thung Khru, Bangkok 10140
*E-mail: warat.kon@kmutt.ac.th, Tel: 02-470-9304, Fax: 02-427-9063

UNANED
Janmaimnssumadassdazuaninginssunouaussiedvinanndninisliusansgsiiiesninauta
anumilavesian wu msAudleliusnszyhniing msamemnuduidiemuaumiaioalins mnudunszlon
dlewdsusasanuaienegreiuiivivla Wudu mahueanuedeanisaviisdusrdanuddsenisussiiu
dussauzvedtassadiudlosuussnssildonlusvevem cuAdeidldnseviandiiinduneunisdmdonuay
Usuugesiiuminerdomaluladnszaesnndisuy (King Mongkut’s University of Technology Thonburi, KMUTT)
Fa3undh vy KMUTT Wudagdwiunisvaseuussdaauunusieysy iinsliusuuuing q iefnwedinay
wilauagNgAnITINIAULAENITAMEAMIIALTSITAINANAAUANS 9 Weadilastadan1sinTgidaiaunan
AUALIUSIZNINIAINITAVAULIAINITAAIEAIULAY LazAUdNTUSTZNINNANLAS R lUAUNdUNISAY
fupnuAsealdAundunisranenuiy AsisanaeTealifunduint anmanisAnymudn 1. ns1e KMUTT
WARAINOANTTUNDUAUDIRDBNTNAIINERNIIN1TIAIINTE VI lnedivlnnrnunilaluy TESRA (Temporary or
Transient Effects of Strain Rate and Strain Acceteration)Iuﬁd’mﬁauﬂmjﬂqmmxLL“tJaﬂVL‘IJL“UuLLUU P&N (Positive &
Negative) lutimdsgngean 2. UseiAnainnunieanisfivanusaviineldegiuiugainisyifinainiseaie
muduidsrezmduniunn wae 3. winwesnanfivunglaiauiututusandunnugu

o o w P

ANFIARY: N15AY; NIARIUAIULAL; NTNAFDULIITAAIUUNY; NT18; BRTIAIIUATEA

1 Received 18 March 2021
Revised 23 April 2021
Accepted 29 April 2021



2.93819AUNT way 2.Ne9NNa

ABSTRACT

Most geotechnical engineering materials exhibit behaviours responded to the loading rate effect,
which are due to their viscous property, e.g., creep (CP) by sustained loading, stress relaxation (SR) by keeping
the strain constant, stress jump upon a stepwise change in the strain rate, etc. Precise prediction of creep
strain is important for evaluation of the long-term performance of a soil structure under a constant working
load. This research performed a series of special drained triaxial compression tests on a sand type. This sand
was processed and treated in King Mongkut’s University of Technology Thonburi (KMUTT), and hence it was
named KMUTT sand. Various loading histories were applied so as to evaluate viscosity type and investigate
the CP and SR behaviours at various values of stress ratio. An analytical framework was developed from
systematic relationships between the elapsed times necessary to reach the same irreversible strain rate in
CP and SR tests and those between the irreversible strain increments necessary to reach the same
irreversible strain rate in CP and SR tests. The followings are found. KMUTT sand exhibits the behaviours
responded to the loading rate effect by which the viscosity type is TESRA (Temporary or Transient Effects
of Strain Rate and Strain Acceleration) in the pre-peak regime translated to P&N (Positive & Negative) in the
post-peak regime. Time history of CP can be precisely predicted by time history of SR performed for a much
shorter time. And, time factor from the prediction increases with increasing stress ratio.
Keywords: Creep; Stress relaxation; Triaxial Compression Test; Sand; Strain Rate
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N1IMBUAUBIME Loading rate effect

Mechanism/material
Phenomenon Parameter
property

- Time-dependent Time with
] Ageing effect changes in the the fixed
§ material property+ ongin ()
£ :
g fappENtagelng Arate-dependent B,
g Loading rate effect response of material Strainrate, | ? ?ﬁ
& (creep, stress due to viscous property & 5 %]
@ relaxation, etc.) 2

’* Positive ageing: e.g., cementation
Negative ageing: e.g., weathering

* excluding geological
digenetic effects
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Specific | Coefficient of Maximum Minimum Minimum dry Maximum dry Mean particle
gravity, uniformity, void ratio, void ratio, density, Py min density, Py max size,
G, C, Ermax €umin (g/cm?) (g/cm?) Dso (Mmm)
2.65 1.879 1.045 0.710 1.296 1.550 0.285

Creep and stress relaxation behaviours from triaxial
compression test
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‘ Analysis in the domain of time (t) ‘
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| Analysis in the domain of irreversible strain (&) ‘
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| |

Log(Atep) — log(Atgr) relationship
for different values of ¢, = ¢,

Conversion of Atgy to Atep

| |

Log(Aefly) — log(Aedy) relationship for
different values of & = £dy

Conversion of &l to elf,

l

Prediction of time history of
creep from stress relaxation
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Difference between the
Stress predicted and the
Time
ratio, measured values of
factor .
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hours (%)
Test: 06-CP-SR-1 and 06-CP-SR-2
2.97 2.44 9.90
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