R CEEGDREZLIC & 5 MiERAIRER
—— NI B R R I D\ T ——

B
=

m
g >
=

Results of Measurements of the Behavior of Reinforced
Concrete Wall Affected by Temperature Changes

—External Walls of Ohbayashi-Gumi Technical Research Institute General Testing Building—

Hisao Takahashi
Kakuhiro Nagao

Abstract

This report describes the behavior of an external wall of a reinforced concrete structure affected
by temperature changes. The purpose of measurement was to obtain data for prevention of crack
occurrence and spalling of exterior decorative materials. The behavior of the external north'wall of
the Ohbayashi-Gumi Technical Research Institute General Testing Building was measured and the
result obtained was that the behavior of the wall was influenced more by the behaviors of other mem-
bers than by the temperature changes of the wall itself.
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Fig.-2 Portion of strain measurement
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Fig.-3 Portion of temperature measurement
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Fig.-6 Outside temperature and Measurement length changes.

12 12 12 12 24ars
10} (12) (13) {17) |

FIUVRBRR S 7OXEBEIRIATH %75,
PITFeRT,
RIFE DRI 19724E 5 H,

max

Members interiour
Temperature changes

min The resy

a
]
i
1
1
]
]
[]

¥

OERD 5 HE 2R Y HLER (K—

i
It of measurement length changes|

8 H, 107, 197341 A
25 b®, ®,

fong==—=short jow=—high

/_::.}N

{cloudy day)

Time
Fig.~7 The tipe graph of Measuremeant length

changes relationing to temperature changes

202

! ;?;iggu‘;:y) 1 lO~3hours(sunny—da ® ®, @@Eh’( 2.0m, ©, ©, @, @@@«E&izl()
T~19h0urs maxl 19hours (cloudy day)

m THY, BRECOELERT) EAKEE LT
FENREOBREM— 6 IR L 72,

T CICRL e flEks X 197248 5 150 AM 1:00
CBTLEREHEMEL LedDTH B,



R CHEBEADOREAIC X 5 iEslisaE - &« BR

ZORER, SALEL, RELEBORMRE, K&
M—70k5KkY, &HICk Y HIEEROBENIR
YRR BERE R o,

FAREL, EREROEZECHALNEDIE1 AT
HY, DEHVFEAZLIERONARCDOIRIO[PTH -

T5EbEZLNE, JLHHEECH 2 72 HHDBEE
Wil EARRER LB TR, Z0HEIK X DT
BINER L FRIOHREPUOEAZ R L TR 58
BFbHY, HARRCHEIVPEL VRN,
CDERE &) FICHRRT 2 20 Ic 5%BRA Y

o 5, 8 AIRDWTHFIROMEEIZRAL LN B 2, 7, AR LR BEROTHOBRLTET 2 LE
BB b,

%m RN L 32 MEBRO
&5 ROl [l B e BN (el SOy e 0] Al £5 0%
‘% -1 out i::@umn ijagj inside@géiu‘mn exlerglg\v\g{l ¢ nnec;g;eam ﬁfj]ﬁ"c, ks
g.c 301 nmm in outzmin out| o in outmin Oulmm % @ﬂﬁﬁéﬂ % 7—]*< L 7%
éi— wéi_ L2 L . L B, ORI
: : fE2%, HIEEEY,
£-w ) 6]0) ®® GNCEO) © HA, BAKCLY
1973.JAN.1.12 Portion of Temperature measurement (Fig—3) &@ﬁ}ﬁ@%?ﬁﬁé

Fig.-8 The outside temperature cnanges and NS A
the member’s interiour temperature changes. %1 XH—6

FicE ERO, B RRICGHEL 2O 3\~ TEET
»5, ,

2% W NKES LUERBRERLILT 2 & & bk
BEROEED 2L (M—8 3|, HEHmsdzh
CHENE LT 5 2%, ALTEEECH 2 20, EEHBER
BRACE YA VERZE, $ABRE2T 7, FErhHl
DEBPPIBNEBECHET 220, M—9 CETER

(a)

________________ Strain of slab concentrate
e e TR at the measurement
K measurement position position.

S /SIab length extend,
€
£ N o e
S 5k Measurement length \
5 \ (b)When temperature
%D \u)/becomes short, becomes high,
“E’ Ye~Memder's tength
becomes long.
GL

{Slab tength shrink,

{c)}WHhen temperature
becomes fow,

.@ position

/ becomes long,
Member's length
becomes short.

Fig.-9 Explanation of measuremet length changes

measurement

(2]
-

25, PIEFERICHE L CTH—6 KRTHERCA >
DEEZ NG,
FM—5Cd R LS CEERIEER 7L F v 2
PRI K BNEETH D D WEOBERTE L BIR
A7 78 XUEEHAE RO AIEBETCER L
I AR5 E—9),

¥ D LS RERGEEFNTREAERC X Y &

203

PORABEDS b, NTRDOELOKREGH AR
BOBIED/INE WAL DO WTREDHENEX B A D
Bt (BIER) COWTHRLADDTDH 3,
ZDFER, BRNICBT 2RO 5 bHirpRoZ L
BIE L A8 {EEREZA%ET 0. 02~0.92X% 1072
A ORBZEINIZ 0.8~3.0C BETH - ko
hOREERZICDONT, HRKCBG 2E(LLBDORED
REAEHFTREFEHCLVREA S, 5 ALOWTHE
FZ (M—200) 75, 1 A>Tk msE
L7zBE (—2o®) 25, 8 A, 100D TIEpk:
WL 7B (M—20@®) v LUBERGEEL &
BERDIER B K E v,
FThbbnT OB LIREHOD E D
RO OBIRRRERLE2 3D, &HAREL,
B FRIGEE L 2 BER O BNOZEILR IR & v H 25
Wans,
¥ ABRABETTO S A, BIXUZNIGEEL 2

mm/m,

D)

unit : mm

el

Fig.-10 Cracks growing out of the measurement position.



AR IR DT

HE, 3B ERZOHNOE{EREZ AT
FRRCBELDERD D, Fl2 BB LRZOEERS A
DHAKBATKEWC b 6T, 1, 10AKE
WCTRIFFICHE v,

DRI DONTIENEY, DEDLNOBEBIDE Y A
WZ & ETHIL CHIRE R TT - 72 pAHlE B BT C I B —10
WRT X5 ABHEkB LU 7L — %2 BETL200bN
BHY, ZOVUTbRIESFEKRL O LEAN 0. 3mm
FCOEH 0. 5mm BETH ok,

ERORESCELOERELZDOR DOV bh

No. 7 1973

Portion | (®3.6|®2.7 | ©8.41®7.9|®3.6| ®2.7| &7.9| @8.4
>r116118.54117.0177.11153.22|16.20|15.53|16.57| 7.72
=115]11.64]12.15|53.33(31.84| 9.72(12.83| 7.98} 3.19
g 15(12.78| 2.30 -—— -|57.11112.78|31.23|18.18| 0.16
(=1 i pa— i p— . - - - -
B 1311.50|10.67[22.68[34.34]13.31| 6.89]11.83| 1.68
S {11}| 5.04| 2.97| 9.07(16.43| 5.84({12.69| 8.30| 2.94
5 10(17.64{35.91(21.42[61.38{23,40}36.99{45.00| 2.10
~ 113]28.6224.57[12.01|46.06]13.13{18.9023.83| 0.42
Fi, [68.04 [81.14 |(107.94)]141.13]48.95 | 55.62 | 62.80 | 37.70
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Table-2 The result of converting the measure

ment length into member’s true length.
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