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A Measurement of Existing Action Stress of Pre-tension Concrete Beam
by Full-field Optical Measurement Method and Stress Release Technique
Akira DEMIZU , Hiroshi MATSUDA , Yukihiro ITO,

Masakazu UCHINO , Kenichi HIDA and Takuji OKAMOTO

A decrease of pre-stress is greatly influenced the load carrying capacity immediately and leads to the decrease
in safety in the pre-stressed concrete (PC) structure. It is necessary to know existing action stress accurately to maintain
the PC structure . In this study, new existing action stress measurement technique was developed by the digital image
correlation method and stress relief technique and the proving test of a developed method was done by using
pre-tension concrete beam. Results, existing action stress was able to be measured in high accuracy.
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Fig.2 Change of the stress of the horizontal direction
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Fig.5 Pre-tension concrete beam
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Fig.7 The image of concrete surface after cutting

Fig.6  Setting of measurement

4. TFLFU arPCHIZLABEERIGHAIE
4. 1 EBEE

Distance from slit center(mm}

AV MEHRHEORE # M7 572012, 7L A K 0 35 S0 £ 100
L R ARBEERO T LT i a 2 PCHTUISHT) 2 T 0 e SR
BAERIS I EOREER AT o7, ERCIE, (EEM J,w4”“ |
EBELTT LT v ay PCHOFRE s iciis |, T ; i |
L, 5 A CREL, 20 L@ TRBAT>7. Figs 52 m |
e LTy a y PCHIOBERZRT. 7, ERTIL, 5%
WHTRRBEOT LT v 2y PCHIRMM L), 2y 27 0 r
v MEHRREE, OUEINOBEL ST 2\ i 2 RE ;gﬁm | |
LTiFott. 23
4. 2 EHEIER =

A X THEEIZ KD FHAR LA Fig6, A v FHETH 6000

ML Y v bOIEIEOa Y 2 ) — N EEHOWERE Fig7
2R, 70, Fig8 IZRASAOMAIE, A7 L— T
L2y bio—s RTINS, 2V MIRRIRD gy, pig8 iRt &5 ICRY » bEBLE L2
ATHEE A 7 22 2 VB B TRET L 7= O 203 7 Pt PR e A Fig.9 kD, 2Y v hOEEE
(UAF 2 s BESE A (L 380 1h) 4 Fig.8 (2. 2 silliE IEES < eI T OF BRI S T B DR CE 5.

Fig.8 Changing ratio distribution of distance of optional marks

-54-



EER S Vol. 11, No. 3 (2011489 A)

4. 3 FEMEH

2 U MEBEOBROT B0 A0 2 23 2 72 DIZLAH
it > 7 b DIANA & HWW T 2 RITHE FE fiftr 247> 7.
AT St % Table 212, fRHT©F WVIEX % Fig.9, * v
=2 43EIK % Fig.10 I ENEIoRT . f#TE T L OHERE
Wxtgey & B 28mE, HETVETHI L TitE
A Mz D7D ThHD. B, MSHET B THNTE
PEICESBR RN T L A HANCHER LTV D, Efie 2
DOFERIZOWTHREETH D, 72, 207 U — M, %
TR O L LT

RN TR Lz = > 7 U — b OEMEREE, LT
3 g v PCHI DR EHEMGHREE 50N/mm2 5 =2 7 U — b
i 7 E(Table 3)'0 2 £#|2 33kN/mm? & L7=. 7=, &
TYUIE, 02 L. AU » MOIHIER X OVE S,
BRI FA TR LML Y, <4 3.0mm &
30mm & L7z, MESMOERIGHE, 2 mFEREE S
O3AR ORI 355 & T 2470 8.12N/mm? & L 7=,

FEM f#fT 8362 2 SRR LS540 % Fig.11
2R, Figdl L0, FHHMEE FEERICR Y » MEFITES
CIONTOTHEBFHIN TN DONHERTED.

Table 2 Analysis condition

213

Distance from slit center(mm)

0 25 50 75 100
0
8 -2000 —
£=
=
2X  -4000
i !
o= -6000
g5 4
g §- -8000 f
o
© ~ -10000
+
-12000
Fig.11 Changing ratio distribution of distance
of optional marks (FE analysis)
4. 4 BEERAGHOEE

A Y > b 30mm YIEIREOD A 3 v FAEEIC X HFHAIE FE
FRHTIC K 0 B U7z 2 s EEBEA (L2304 & Fig.12 ISR
Fig.12 "9 & 9 (CWifiEsr 2> 53R 7= 8.12N/mm? B S -7
EMTE & FHAME I — B L TR Y, EUEHRZED 2.85% L 72>
TW5. LER-T, Table4 R TEH 7T rva
PC i Figx TOEMR /I, 8.12£0.23N/mm? L HEE S,
AR 2.85% L FEEED L WFER & 72> T 4.

FLF gy PCHIDOT LA L ZADOHRFHEIL,
9.03N/mm? TH Y, HEEEE BT DOAERND 5 HHEKE L <

Analysis type 2D linear FE analysis
II\E/:eme'ml type |8 n\c;de quad p'éﬂmle SWESS e;g?ggtN/ , HETETWD., ZoERLY, L7 v ar PC izt
ateria + Young s modulus = mm - . Harir) - -
condition . Poissgn's ratio v=0.2 T s ST BRI SRR RN S D RE BT I > TV e 2
Load g=8.12N/mm? ( X direction) EBFRRIZEERZ NS
condl_thn o n —— Distance from slit center(mm)
Restriction x=151, y=0 (center) : X, y direction fixation 0 5 10 15 20
condition y=0 ( lower side ) : y direction fixation 0
Table 3 Elastic modulas of concrete 3 ——= e
Compressive Strength S§2 -2000
(N/mm?) 24 | 30 | 40 | 50 | 60 | 70 22
elastic modulas 5 E -4000
(kN/mm?) 25|28 | 31| 33 | 35 | 37 oF
® O
== -6000
25 ¢
150 3 150 5%
(@) -8000
| 1l 1 X
o f N } —e— Measurment
- @ L U — 10000 1 —e— Analytica
S I -12000 ! |
g = : - (Close up from slit center to 20mm)
— i - Distance from slit center(mm)
I 0 25 50 75 100
s s R A s 0 ?ﬁl—-_—'
303 § = -2000
Fig.9 Analytical model 57 (
g y 2% -4000
5 E ;
S8 -6000
85 4
235 -8000
<5 f —e— Measurment
10000 f —e— Analytica ]
-12000 | ‘

Fig.10 Mesh division

-55-

Fig.12 Changing ratio distribution of distance
of optional marks



214

Hik, B, R, N8, IBH, FA  EFHEREOTHRFHIREZ WIS IERGEC L2 7 VT vy a v PCHIOBAERISHRIE

Table 4 The measurement and the FE analytical result

ITolofbR, BAEERGHERBERCET 22 LN TE
7o AN, RS EE O AFHE PC BROBAE
RIS ICHEA L, 5%I1E, TARMIEw O o b
BECHEFFE B EICHEA LT E .,

Distance Analytical Measurement 82/81
from slit (8.12N/mm?)
center (mm) () 82(w) (%)

2 -10771.5 - - %}
3 -7099.0 - -
4 -5262.4 -5247.0 99.7% 1
5 -4159.9 -4110.0 98.8%
6 -3424.2 -3269.0 95.5% 2)
7 -2898.1 -2784.0 96.1%
8 -2502.9 -2480.0 99.1% 3)
9 -2195.1 -2199.0 100.2%
10 -1948.4 -1995.0 102.4% 4)
11 -1746.3 -1808.0 103.5%
12 -1577.5 -1621.0 102.8%
13 -1434.5 -1415.0 98.6%
14 -1311.8 -1314.0 100.2% 5)
15 -1205.3 -1221.0 101.3%
16 -1112.2 -1150.0 103.4%
17 -1029.9 -1042.0 101.2% 6)
18 -956.9 -966.0 101.0%
19 -891.6 -916.0 102.7% 7
20 -833.0 -780.0 93.6%

From 0 to Average (52/51) 100.0%

20mm Standard deviatio S (52/51) 2.85% 8)

Existing stress o(N/mm?) 8.12
Error A=c + S(N/mm?) 0.23 9)
Elastic modulas : 3.3kN/mm?
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