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Analytical Study on Thermal Stress Analysis of Mass Concrete

in consideration of the Autogenous Shrinkage
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Abstract

In this study, a thermal stress analysis program is developed for mass concrete that takes autogenous
shrinkage into account. The resulting thermal stresses are compared with those that don’t consider autogenous
shrinkage. The results are found to be different. For particular materials and mix proportions a tensile stress
of 1.4N/mm? is obtained, resulting from autogenous shrinkage. Therefore, it is clear that, when autogenous
shrinkage is large, it is necessary to take stress due to the autogenous shrinkage into consideration.
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Formula of Thermal Stress Analysis

Ac.=E;- (Ag, — (AgTi + A&+ A&"))
899 At j
Ao =

i
Ao,
J=1

(1)
(2)

BEOTH | Aa=a-(T-T-)

(3)

j—1
7Y —FOT R A&.‘i=IZAO;"[U(0t’j,ti_t’j)'—U ()t’j,ti—
=1

)|+ AG Ut t—1') (4)

A&=7ﬁwAﬂ@)

p)=1-expt-alo-roY|

Eo @ BEREOTHOKRBIE

B 2T A

(5)

(6)

v, a, b : R

ENTFIEIE, Fig. LORT I I RISHOERAS DY ESR
BWALK, ZOFETHE, BRERSAICEIZECTR
By L BB OTAROESEHE FIHOTR)
L LTHEZBRIRS Z & TSR 1% RD, £ LR
b O IEN & B LE DS TR SR R T O % 5F
i+ 26D THS, Table LHZHCIER BE LIBERS
TR OBEEFEERT,
BERAEIIZ BV TIRIROIRENEK D Lo & Lz,
DIREVOTHOES % AEn , BREREVGTHOHES
 A&i , 2V —T7OTHOMOE A L TDE, B
WA TAGREEBNE, 22T, A BV EWVWE
DOTHIBGTTH D,
D EFRASMAL N Ty 7 U — FOBEAEII—E T
HBET D, TOMCRETHRES DM Ao TR
R4y Ali OB S TR T v 7ERERICERT 5,
3) 7 Y —=FOFTHRIE, AT E LT3,
U (ot’s, ti—t's) i, HEMRFHME ot CEW SHIBAIC
EoT (ti-t) BEBRICECIEMENSZYDI Y —
FOTRTHD, ELT, ACi ZEBET B0, (D)
EX@) OB TRYVIELHELZITOVIIEDKE 2T
TACERD B,
4= r Y — FOBBSRGREMBIC IO T—EL L,
a=10x10%/CL ¥ %,
Syl e T AEMBIE, oy Y — e nERBTOT
Y RHEEFE LT, BRI—BFELTHBE LTS,

2.2 avyy)—rOBEFETER
BERDZHETOCBE L SHET S obinik, #BIir

MRET BT Y — FOEHERH S OBMERHORE

MR U — R A BN ET LT BNERD D,

i+
Ei Ei+1

BERE E

ti-2 t

1 g

\:

&

VIH

ti-2 ti-1 ti

ti+l B

A o i+l
Aoi

[ Aoi-1
|Aci-2

BELH o

ti-2 ti-t ti  tiH

|

BESHREDT DO
XS EREGDEE
Time-interval and Superposed Method for
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Development of Compressive Strength
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Specimen for Autogenous Shrinkage

12000

BEr (mm)

l—aroY—b

‘(—-iﬁﬁﬁ

10000

12000

Fig. 5 f#FET/V
Model of Mass Concrete




RAFALAHTHIGERT No.60 BCUUMERXZER LIt~ = V) — ORERFICET 2 RFHHsE

Table 2 2> 7 J— FOEEE X OHEE
Properties and Mix Proportion of Concrete

e || we s/a @ (kg/m) Sp* AERRE | 2307 | =EE 7\/2:;4 L\lﬁﬁﬂ#zaz
w5 o | o | w | o | s | [exn|exn| m | @ |7 |B%| &
= T 769 986 1.70 | 0.005 14.5 4.5 2.66 | 7-00 | 9-00
hREE | WP m 988 0.70 0.004 15.0 4.2 2.16 6-35 | 10-05
41.3 | 45.0 | 165 | 400
BiFB | BB 764 977 1.55 | 0.003 16.5 4.2 1.77 | 6-45 | 9-10
£ & |Lp 774 991 0.60 | 0.003° | 16.0 5.0 2.62 | 5-40 | 10-00
* EIEREAERIKHI
Table 3 FEFFIZHW-MEE
Properties Used in FEM Analysis
H B & &
A MESE NP | MP I BB LP
SRR, ITHREE, MHERE 20°C—5%¢
k 64.0 55.9 65. 4 47.7
B = O
MREEERR O (O o -1.09 -0.90 -0.99 -0.42
P8R (keal /kg - °C) 2 9275
avhy-p _.0.275
BEARER (e/m) g 1.70 1.70 1.70 1.70
Y- 2.32 2.32 2.31 2.33
BYREHE (kcal/m* hr » °C) Lt 2.3
a4Y-b 2.3
BMEERE (kcal/m2 - hr - °C) Wb L8R, filE (BEAD ;10
BsREHE (1/°0) 10 X 10-6
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288 50. 7 44.0 47.4 34.7
918 57.4 55.5 62. 1 56. 4
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Results of Thermal Stress Analysis
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Results of Thermal stress analysis
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&| Np,wP.BB:2B LP:4H
LT T PR | REH PR
NP | 1.06 | 1.12 [~1.71|-1.48|-0.22] 0.04] 1.82 | 2.56
WP | 0.57 | 0.60|-1.25(-1.17]-0.35|-0.21| 1.49 | 1.78
BB | 0.76 | 0.91|-1.65|-1.21|-0.12| 0.51| 2.17 | 3.55
LP | 0.32 | 0.39 [~0.77|-0.64|-0.08| 0.12] 1.11 | 1.42
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of Autogenous Shrinkage
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