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A STUDY ON FOREKNOWLEDGE OF DEFORMATION OF VERY EARLY
AGING CONCRETE SUBJECT TO SUSTAINED LOAD

ffl A B AB* - = B % Kx*
By Hiroaki OKAMOTO and Takao ENDOH

The foreknowledge of deformation of very early aging concrete subject to sustained

load has become very important to introduce the systematization of concreting practice.
The present study has been carried out to enable foreknowledge of deformation of

very early aging concrete for sustained load by means of finite element analysis of vis-

co-elasticity. Further, the comparison between calculated results by finite element

analysis and measured results by test was carried out on a problem of deformation re-

sulted from dead load of column.

Keywords . very early aging concrete, rheological model, finite element analysis, sus-

tained load, creep

1. F E]
TlUy¥yaay s — bRITHRERFHSEERL &S
MEar o) — FPHEEAERTB I EICk-TED
BEEAEFATAHEE, MLOYATMEEZEBAT S
OB EELRETHEY, Bk, 7Ly ¥yaavy
Y— FOERREIZ >V TIEDP R DOFIERENA LN
BHL0DY, BEMESI VY — POERETFAICOVT
OMEIZE LD THIE N,

avsY— MELLEMEE RS, BEMSaY ) —
FOREERICE AT, R5A4F4 7 T7+—01T
HEOKRBITEICBI AR A RBTADOLTED
BHSHICLABNEETH LY, BIOAELEZH5
iz, ZOTARENABI T A ESRELLS.
av 7Y — bOITEPRTUT, BIRMEEI S EE & /2
¥ TOays) — b OBEELREZ, ARSI
0 FEHED S ERA~KE CREBE(TEOT, ZON%E
SRR, KEBMEBMEASRIE L M s E A RT 2 &5
HENTVAEY, ek, RBIBIRIEEOIEELS

*EsE T SETESSEMZPREE TKRIFEH
(F625 J|BHFAR 234)

> F4E T (M) EHPEREFRRBRTFIHEREEN
FE WERESHEMRPFEEE(T70-11 RETHRET 1646)

B EiChENBEIA, LATUY-EFVERHLIE
ERTOWFE, Y5EhTWHA.
BEMSa Y 7)) - N OEEMBITICET 5 BE O
3, BIRGPILEBATA T4 v 7+ — L THETHER
BEVZRELT 3BROEEE*BETRERZEM LT
MR, BRI LIIEFOBER L 3EE 2 BEHR
BREICL > TROIHATE, Andersland 59 k 50
BRS8N 2 BB RERIERIC k- TR L 1281
BHAERIND. LhL, ThoDsd, BEFEE
HMEETNMICEEBINTHY, HREEEBIATOE
V. BEMS 7)) — bOEHRE D, FHRick-T
AV ) — MEROBESRIMHER S S ICL 5HE
PRESEERAL, 7 —-T7icsskErzE2B LT ER
HIzWAS, BE, BEMSI sV — b0 — 7B
TAHWMIFIERY 2580,
AR, BREEC L TELABEMS IV Y
U—- FOEERBOFATEM 2RI T 5 BNT, KROBEER
KOWTKREIL, BETOBREMA2HDTH5.
O HEELAoY-=FVERWEBEMSa Y Y
Y — b OBEAORE

@ KHMERERELAVERETEC L AEER
WEFEDERR

@ RO BELRZEIIT 5 RFE S ERIED



70

Ho

B, RHFEE, EHICLEERBAREEEL TV
VS, Bk, BEMSITBIEHBaY ) - FOERE
FREIGERX YT, A4 T4 VI T74—LTHEEED
AV Y- bMELIOEBELICRILZEIIVWEEZZTY
%,

2. BEMSIALTY-— OBEX

(1) # S
WEEHIKEZ 37— FOBEBF 21T T3,
BEMSIY ) — FOBERXNZHL»ICT ZREND
50, FREEERATOBRENS 2> 7 — MMOEEE
LAa Y —EFNVEBHLTERR 2BRE L RS
gD, FEEO—AVE, CHEKSIERETNVOSTIED
ERB I, 20%, FHEREZSD TR U R,
Figol IZR3 EDIZ, SERETNLVLL4ERET L
DENELBETBHIERZRLESY, Bty oYy —
D7) =T H ABRETUBREEILET VEWDA
THY, ZOIEPBEMSEBTLRIT S E%RL
A
LBREFNE, FiIg.2 1273 & B0 Voigt EFILE
Maxwell EF N 2BV LOT, BRI
3, EEBEO TS, MMERE0 T HICHT HA,
ZOBRARBEATERDbaINS.

e=¢ge+ a4+ €r=%+EL"

E
X(l—exp(——'t>>+lt ...................... (1)
™ n
100} Curing temp.:20°C
—_ Age:t=4hrs
.:
o
% Stress ratio:d/cc=0.60
— Tore W ceewasanes W
G.J f aa P LA LI ITY rrrropesnn T
o 10( 0/0c¢=0.35
b 4-element model
a ---- 3-element model
2 o ¢ Experiment
2 1

0 560 1000 600 1600
Sustaining time under load t (sec)
Fig.1 Representative results of creep test.

Fig.2 Four-element model.
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Appendix 3

1)

2)

3)

4)

5)

START
Input Data

Input Incremental Load
{4F} , {aFp}

Form Load Vector
{F) new={F} 61d+{ AF} +{AFp}

Yes

No
lCalculate Stress Relaxation
{Aov}=—{A} At

Calculate Element Stress
{0} new={ 6} old+{Acv}
¥

Calculate Equivalent

Nodal Force

(F1}=2/[B]"{ 0} newdv
1

Solution. for Ineremental
—|Nodal Displacement
{F}new-{Fi}=[K}{AS}

Calculate Incremental

Element Stress & Strain

{2e)=[B]{46}, {Ac)}={D]{Ac}
¥

Calculate Element Stress,
Strain & Nodal Displacement
{ o} new={0} 01lda+{Ac}
{e}new=(c}old+{Ac}
{8)new={8}01d+{ A8}
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