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Use of Cracking Frame and Temperature—Stress Testing Machine
for Cracking and Stress Measurements of Mass Concrete Structures
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Fig. 3 Cross—head : Cross—section

48

3 cross-head®s YywkAe) Hg wiEo]xn
AA-gHel BdE W ANHEE 3HE F URF
25-&0] #ggEe 2YE 7Y (Fig. 2) E3F
AT AAS) BelstEs gBoz o7 AA}
& At (Fig. 3)

AFNe Fig. 4% Bol 249 FAE AR
Ze| 2B UFE o] FoAA ojuHxe @
GEAE AE F vk =T AFHoE AFF
o2 7 e WAE £ UEE ommAARY
T8 dolizrt mjdElo] glom HgA A%
£EE Jld o] soxg Frig

0.2mm¥Ae FeRe 7t == WrEIE
Soiskels] gk Aolw e gho]Ze} miglol
Utk EF 0.3mme| FejdgdARte Far A
Ao Ax255E Hastsr] Y8 A=A

AlH9] "ol 1.65molt} cross-head#+#-2

Al A Ao 150><150mm22i ?4_@?5} The ’\l

Copper-pipes

1245

Tu»—so—r

P/

] Stabilizing [0

element
(wood) //
—1

2.3 5F o FWAYe| 24

- PE-Foil ¢ = 0.3 mm
{t— Copper-foild = 0.2mm
S| ™ Copper-pipes @ 6 mm

B~ Thermal insutation {PS)

(1) Al A

zaze edd v Sdel ARl B
A A sojop @tk BHAFE Wie AENE A

gotol TS AAFT GAF EAE nhgEn
o) EelFARS P AW FYo LE
AE HAY F AFR

gado BHAe £5 2 FHerE 20T
Jz gAed gAewe FHere] Aol 9l

A2 E55]A] M1134% 1999.9



@ exgdel wde bEAF WANE Rel
Agsl £Z5E slstel vEH e,

QurAQl A@el M B o 96417HESE T
Jxg Bg A94Q L=xA flo ABE E
b BE o] A E AW 2xTt orik
szoz Asthch o w ot AlWd| FHo| W
Aakxl sgsiehE AFHWe golZo] BZE
EaHA skd 1+0.1 K/h =9 ¥&2 258
st7FAlZIT). AlFol] Fdo] WElE AL 53
sl g@o] 74xr] 022 HolAE AHeR B
T olon ol H4¥E FaIT

(2) 2= % 99 =%

Cracking Frameo] B8 AlHo] F3iihg
o JodE B AUFAR 2w HWE

exgdo] A&Hor At & o]
eHdE . niE F SEAE Al ol
248 4 Aot w3 =8y FH & 95t
AP oA (2B QA 7 T8 Heo dAl
A} (Fig. 1 =)

#go| $hds F4E el ZAUE A
9] 8L e 2o

Oc,res = -Ecec. res (1)

A7VNM, Oeres * FHTEHA T ES

+ESY
E. : &3 E9 @A+
: Eeres © THOl RAUE W TAYRE
Zazee] ¥y

Qs ol HE FEHY FFolT Yo
oluol e the3 ol $HE A
A e AA 2aE0] BYY WHwolTh,

d, = —Ec(ec‘,res - E(r) (2)
Cracking Frameod] 23t Aol slo &%%
#Fre ST ol B A I 2

dE ARdl BAske Yol ANE gm WP

shehs ARelA 7€ 4 S

23e|Ests|X| H11H4Z 1099.9

RERL

AstEstes{ = AcEc(Ec,res - 5c) (3)

a7lel A, Aq @ EEe T
Eq @ 2% &A=

& ¢ AEY WYEE
Ac 2IYE AHe] @A

1 9le) 159 Aol dat 2ok olu e=ey
g AT FIMoR PFaliA shE Aol @
A TaAdolNe exgolgt A F
39 4] (3)% BYFA g 2ok,

TESH O = ,(EstA + EJ)  (4)

QAN B Azl wek ®ste gelrz
AP L2 FFete ES HEd SHITE
& 7% st P oE 2EEHS A4
of It}

e =€) 7} Ecresll HIBN 1 & AT 4 (39

SN e B FATYE 2xgHE A (5)%
Zo] At ET}, o A *]7} o8 Wile Eol
ozt o, FAHE B HIE e T
2 2¥E BHEIA A" Al°1 Cracking
Frame?] $3do]g& F2 2 (5)d ogv}. wt
W GAFE] opdd i e E BAA &
gtemz olgdA AP SHHS AHTHIHY
o] g} ozke] zpolE Bl

'\%E—%a 0, = eStEStA (5)

Cracking FramedlA #Z9] duxe &
HE Alge] @A A9 u|szelAl AlAE

2 04 (4) 2 4 (HolA A/A=1E B
Skeh.

H

°
2=
T

(3) dgdzte] B4

Fig. 5% Cracking Frames AH&3 H3H
ol d¥ATE HoFu Ut APAT FAA

g7 2e ARSS AES Holok yrh

49



1I%-I|At -----------------------------------------

- ZazjE HELR

- o] HHHI| Al&ee SE(T.1)

© Tl A A

© Hol 589 (00 max)

- AU 58] T AF

+ H 2% (Tmax)

- AY 2%t HAYsE AW

- gt&gdo] g H o HPHUA &Y
o] Qo] H& &x(T,2)

© TeoZt HAEE A

- 96AT 3o &%

- 96A1ZF F9] ¥

- FYo] TAYT w9

- #go] BT o 2=(T.)

. #go] wayet: AY
7 @50l oig AM@ 49 e et 2ok,

D T.1 : EE eAIS7E F7ebEA 74
zAsldA Hz2 gHsHo] THHE A
Holtk, FaES AAGEAM HES
HZ Hgd S o)},

@ Ocmax @ EBL G5SHoIMT BgA A
(28] Z) T A7] W& dtFes
Ocmaxt Tmax?} HAB7] o] F el WA G}

@ Trax © HNLEZE ou|8tA|T Cracking
Frame2 A¥H F44 €¢Hdddo| ofd
w27 (semi-adiabatic condition)
slolj A o] FHj&zolt),

@ T,z : YEHSYo] AF-TH R ARHAUA
28o] Qo] HE £ F, ARG Iy
H7] AFshE 2rolth, dEhAold A3t
g AGe BHE a2 W T,.5 ARHH
o2 T 8ok s 3% Tt 285 B
g rolch.

® T AFeHe] AARES 23 T
o] WAlslE 2%oln] wjge dd
A4S diFE AEF o Tt #55
2 FYo| HYslEE AP At B F
=

olggt BMg Bted ol 7pA wigel] uigd

50

ex o g A egln FITRATFE 4
sad F glom RAFA A wEE A
Aeted ol f4% g2 &89 & Uk &
3 g dIAARN A= {83t
a8 EEstE #AS A HAEE BF A
FH| e 9u|7} Av AAQ wAgTIYE AlF
Ae ex 2 S dFded FAFHoR
B Aupdde] AAgE AT 5 e A2 o}
Uk, RAe dwar] 9 p&z7, R,
rlex, AAZRY 59 AFRUEC] EF ¢E
7] WEolth. &, AWAde ZAHE ojd Hez
HFAFA 83t HEE AWt EoE F
Aol 2AFo Art A Folo|r|x it}

(4) Q9= exzE AlY
ol Age WEe AHe F3ido] wH
Z rjexs 78 u 7iAlE QgiFe=
=g zAsA gidvh g 5EE A9l
AA el wjaZAYES ARAHEDG T
oz sty £x7t O ko] ALt THE
A7 fleted AERE QAedes 2xEE 24
3

ooy e oo

ARE AAEtd 1 duge S 3 ol
o 8o EEE ARt wet ofd Yoz =AY
(A A= e,

3. S=SYHEJIAX(TSTM)

Cracking Framed 71%< & ¢ H¢sla
AT e A 25885 X (TSTM ; Tem-

Te2

Tz —_

~t

Fig. 5 Typical measurement using Cracking Frame

l

4 longitudinal stresses A concrete temperature

ZASESEA| H11H4% 1999.9



@ Specimen

@ Adiustable cross-head
@ Fixed cross-head

L @ Step motor
® Losdent

nt of cross-head

SRR

>

@ movements
Length measurement with
® € carbon fibre bars

Formwark with heating/cooling
@ system

PC for controlling and
' recording

Cryostat for cooling/heating
of the formwork

Fig. 6 Temperature-Stress Testing Machine(TSTM)

Table 1 Material properties, stresses and strains which can be determined by TSTM depending on the test conditions
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temperature condition
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(isothermal) deformations
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+ non-thermal unrestrained
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- tensile strength and failure strain
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