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Masanori SuvaMa : Effect of Crack Propagation Behaviour on Mechanical Properties
of Concrete Check Dams I

—Practical Investigation on Crack Classification and Propagation Behaviour

of Concrete Check Dams—
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Crack growth situation at torrent control dam.
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Table 1. 7 5 o 7 O F 4
Dimensions of check dams
£AES W T K , J A
~ & A 4 £ & M ¥ Dimension
i No. of - Established 7 A E |
) Materials Length
dams Name of check dams year )
EEEAENL S AR .
1 1976 a2 v 7 Yy -} 70. 4
Hasegawa No. 1 Concrete
BB RER)NNLSALE
2 Nakatsunogawa No. 1 1976 " 29.5
MEBEHEAR!I S AL
8 Yokoishizawa No. 1 1976 " 48.5
B 1 4 10 5 & 1k
4 Bizan 4 th kei No. 10 1975 " 109.0
F X Wl 4 5 & Lk
S Umiyama No. 4 1975 14 47.0
woH s 2 5 & Ik .
6 . . 1958 EHzvZ U — b 53.2
Yanaidani No. 2 Boulder C.
W3 R 5 5 F 1k
7 L2 1957 & 34.0
" Yanaidani No. SﬁE Wet Masonry
8 noF 1 fAl 1975 = v syt 62.0
Matsukunigawa N(;.]E 1 Concrete
B B & 6 % & .
9 R . 1960 EFhzvs Y-+ 44,5
Kashiodani No. ;E Boulder C.
2 B #® 18 = [ ‘
10 Kashiodani No. 13 1968 ‘ " 85.5
HoElER 2 5 KE
1 Tairadani No.J2 1964 " 57.0
AeENTEAR 8T KA .
12 . . 1963 2 v 7 U —} 54.0
Tairadani No. 3 Concrete
mHa)NFA 75 KE
13 Tairadani No. 7 1977 " 61.4
HeEJNES IS KHE 5
14 . . 1976 R R 74.5
Tairadani No. 9 Reinforced C.
4 @ =% 1l 1 5 E R .
15 b 1962 EHRAVZ V- 52.0
Buttsujisan No. ;E Boulder C.
= v B W JI &l _
16 Mitsumenaigawa " 59.0
& H )il 2 5 K R .
17 H 1971 2 v 7 ) — b 34.0
ﬂ% Shl;adagawa Ni;. 2 Concrete
4 iR 1R
18 Tobikanesawa 1974 " 49.0
=3 R E R
19 Syokubasawa 1974 " 26.0
o ROE R
20 Akiyamasawa 1974 " 48,0
xoOW N B
21 Honnaigawa 1974 17 36.0
i N 8 % it
22 "Nishihirose 1975 d 17.5
X 1 5 # ik
23 Osaka No. 1 1973 " 23.0
*x 2 5 # ik
24 Osaka No. 2 1973 " 36.0
25 x ﬁOsaka &l 1973 ” 34.0
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confirmed with cracking.
oz 5 | 3 = 7 %
I KERTLEC | MEREREES 17 7 o 28 M arisdiction T
N A - dg(i)ﬁ:gf .| No.of : No.of WP o )
Height Volume | hole EC-Joint crack Regional Forest | District Forest
_ (m) (m%) Office Office
7.0 1504. 3 5 3 1 HE !
Kumamoto Kagoshima
6.0 501.2 5 0 1 ‘ " "
|
7.0 ! 807.8 5 3 2 " "
6.0 1932. 3 2 5 7 " 1%
Nagasaki
5.0 300. 8 2 1 3 " =
Fukuoka
7.8 1168. 3 6 6] 1 I
Kochi Otochi
10.0 1230. 7 5 0 1 /" ”n
i
5.0 | 667.7 7 2 4 " ”
7.0 883.8 5 ; 0 1 " &
‘ Tokushima
5.0 443.8 3 ‘ 0 3 " "
| |
9.5 | 1467.0 L g oW 2 " ”
! Divided
8.0 1563.0 1 % ] 4 " "
¢ Divided
6.0 1693. 3 5 \ 2 1 " "
5.0 1680. 6 5 2 1 " ”
10.0 1719. 2 3 0 8 X
Osaka Saijo
4.0 — 3 0 3 &5 % =
Aomori Owani
3.0 — 2 6] 1 " ”n
10.5 1245, 5 2 | 0 7 ” =
Sanbongi
4,0 | — 3 0 3 " v iR
Ajigasawa
6.0 1082. 7 8 1 1 ”
Shiroishi
5.0 — 5 1 1 " J B
. Kawajiri
i
3.0 76.2 T 0 I < )] (BEEEH)
| \ ‘ (Aichi Pre.) (Toyota)
5.5 202.5 1 ‘ 0 1 ] (1) (m)
7.4 606. 8 1 1 4 ‘ (m) (u)
4.0 208. 6 0 1 1 ! () (1)
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Db cZClBUFL2 Ty 2DERVYEALMCTREELR, 75 » 7DORERE, RE R4EFH
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Table 2. JEIUK A7 T v 7 ODERGHER

Elementary analyzed table for several cracks occured in check dams.

. ol = = - 7 7 v sy O & ¥
FAEZ/ 79 I8RE ITvIR Classification of crack
No. of | Sign of Crack length P 2 " " )}’f P
i ’ i p y
dam ‘ crack (m) Location Scale Direction éhape
I
1 a | 4.0 E | A A [ A
2 a ‘ 2.4 i A : c ’ A
a 1.8 D C B A
3 b 5. 4 B A C A
a ’ 1.2 B A A B
b i 1.2 B A A C
c 0.9 B A A A
4 d 1.1 B A A A
e 3.0 A C A B
f 1.1 B A B A
g 0.5 A A A A
a 1.7 D C A A
5 b 0.6 A A A A
c | B A A A
[3 a 13. 4 C C B A
7 a 8.8 C C B A
a 4.0 B A C A
8 b 3.0 A C C A
[ 4.2 A C A A
’ d 2.0 C C A A
9 a 8.4 E C A A
 a 1.6 c c B ‘ A
10 b 5.8 C A C B
3.6 C A C B
a 6.6 C A C A
1 b 13. c c B B
a 2.9 D C A B
12 b 3.0 C C A B
c 1.2 D A A A
d 8.1 C c B C
E A A A
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Table 2. (%)

(Continued)
S =) = Eai=] = 7 7 > ” D E ﬁ
FLrESV T IRE V70K Classification of crack
No. of Sign of Crack length |-—- f%: —
T ALE BOOE ZEEH W ¥ &
dam crack (m) Location Scale Direction /Shape
14 a 4.6 A c ' A A
a 8.0 D C A A
b 2.6 B A B A
c 2.5 B A C A
15 d 3.5 B A B A
e 7.6 D C ; A A
f 5.0 A A % A A
g 1.2 B A ! A A
h 4.0 B A . A c
a 4.0 D C A B
16 b 4.5 C C B B
c .4 D C A A
17 a 2.0 A C B A
a 1.9 B A A A
b 1.8 B A A A
[ 11.6 A C A B
18 d 8.2 B ' A C A
e 3.6 B ’ A A A
f 2.8 B A A B
g 2.6 E A A A
a 1.8 A A B A
19 b 3.0 A C A A
c . 9 A A A A
20 a \ 7.0 B C | A B A, B
21 a 2.4 D c [ A B
2 a 1.3 A c ‘ B A
23 a ‘ 3.5 D c j A A
a \ 5.0 D C ‘ A A
24 b I 5.0 D C A A
c 4.0 D C | A A
d 3.3 D C ‘ A A
25 a \ 2.0 D c \ B c
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SEQEFCBL, FPHRIR1L6°C, FPARKE 2749 mm, MARAHHE470mm, FHBERA
K147 HTh 3,
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GRS 850 m DL oM TH 5, HFHMAKE L 2700mm EL, XHOBIRL B,
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%THb,
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Fig. 7. ZEfrit BCD-5B & (RHII0FHRy—2)
Schematic view of crack opening displacement gage, Type BCD-5B.
(Parts of oblique line show the strain gage)
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Table 3. fhal & 2 & BIEIVIR
Testing dams and their observation periods.
% = . i i A fl
i S Bk S 4 & Observation period B 1@2’ lglf #
District Testing dam H from [ ZE to Observation
AR 1 258k Oct. 1977 | Sep. 1978 12
Yokoishizawa No. 1 ‘
VA
B e oI 1B SR Oct. 1977 Sep. 1978 12
Sakurajima Nakatsunogawa No. 1 .
E &)1 5 48 1= Oct. 1977 Sep. 1978 12
Hasegawa No. 1 ‘
4 B 10 5 75 1k Nov. 1977 Sep. 1978 11
Bizan 4 th kei No. 10
#wos FEox o7 B K @ Sep. 1977 July 1978 11
Tairadani No. 7
Tyagawa oA 9 B K H Sep. 1977 June 1978 10
Tairadani No. 9

5w, REMK LB CS L EEERFSRA KT I RESKBEOBMER, $IUCRE
KEBEOBMEHEZBELL T, WiOBREH L EEALEEL CHRAYER L.

REOCHEL, BEAOBMENR (fi=vAazvs ) BEH (12€vy), EREAOY— I A5 RE
FA2evy), (8 wvy) BIY, OFar—oRXN BEERE (2 V) 2FHLL, 2hb O+
YHDB 15 VR ARED JIEHE, B0 7 vk K BE =R (BINS) ofEs
, FREThBBE LI, REBIVCLORLCE T 55 vy OREY Fig. 10 Wid,

fods, BEEOKUGEBZARIUA &7 5 » 7 2k H O BB RETHE8L 25 ko, TERARE K
A BEE K IUTIRFT B L MELE X EAL, 07 — 2205 L TRFERH L,

3. 77y s DEBHAEHBECHT S R
1) 27y 7BAENEORERE(L

BiEE 3 K DIRILF £ 6 Kz s\ D 7 5 » 7 OB OB & & ik B O N E0REEITOVWT, #

KB & 25 Et 2T 5.
1) BEHK

BHEOBAERLS, FR¥I1R, BREN1S0EREO 7 7 » 7HOFME L MiEkkE OB DR,
Fg.H@I5KE@%K@?&T&ﬁﬁ%®¥ﬁﬂﬁ—v%%?o?&b%,Fg.uml%&.ﬁﬁ
RISBIEOHD 25 » 72, @K 7 » 7@, FRFN1SBIEDOE s 7 » 7 OB LI UEAR1 55
kD7 7 » 7 QOB AEMROEMIL, W LRA—OEHEMEL R, 2 ), 10 A~3 FOK~%
FoOMMIIZEA FERIRDHShERCH, 4 FRIAKCHEL, 7ABUHOTS 05, ¥H
Sp—=vERL TV 5B,

ZZTC, 48~6HD 75 v 7R BOBMIE, 10 iI~3 LT, ADH 27 7 v 7 TH 2mm,
#2775y 7 CHLEmm LTV AREBED S, ik, BAOR1SHLEOHMERIOMOERRMTHS
DIk, BE (75 A) RIZEMFOBBICERTLIOTH D,

2T, 75y 7HOBMEBEOFECEEY RIETERE LT I TRALREOFHNELIEZLLL



General weather condition near the experimental site at the period of investigation.

H X

Table 4.

BRI 5543 5 SRR R 0 SRR

A Month 1977 1978
District .
HoO® O
Meteorological I
Station AR EHE Oct. Nov.  Dec. Jan. Feb. March April May June July Aug. Sep.
(1% )
(Elevation, m) Weather Element
- 7-k. B 10. & 70.5 81.0 67.0 67.5 71.5 174.0 213.5 2583.5 291.0 194.0 199.5
Precipitation (mm) . : : : : . . . ' : : .
Sakurajima Fy }
BRENBERE . . Mean 21. 6 15.9 11.1 7.9 7.5 11.0 15.2 20.5 24,6 28,2 28. 2 26.0
Kagoshima x lm H s
Temperature Moy o295 27,9 20,6 18.2 22,1  21.7 26,4 29.6 33.2 856 343 343
(4m) (C) o
ﬁMﬁ{g“ 11.6 21 —09 |— 23 —25 — 1.8 1.4 9.0 14.5 22,7 23.2 19.3
in.
k% P 7k- = 33.5 163. 5 105.5 107.0 63.0 102,5 217.5 85.0 601.0 69.5 217.0 168. 5
B Precipitation (mm) ' : . ' ' : : : ' : ' :
Bizan P
= (&8 & T 4 - Mean 16. 2 10. 5 6.4 2.4 2.4 5.7 11,0 16.4 19. 6 23.7 23.3 20.7
Unzendake X Tt HEE
Temperature Mﬂix'ﬁ’ 24.1 216  16.2 1.2 16.4 158 226 251 281 3L.1  30.0 29.3
(668 m) °C) o
HMH{K 6.0 — 0.7 — 4.2 |— 55 — 6.6 — 4.2 2.0 7.1 8.4 18.3 18.7 13. 2
in.
3 K =
s 0n 68.0 294.0 70.0 129.0 — — 109.0 71,0 498.0 119.0 312.0
S TR Precipitation (mm .
LRI pitation (mm) b - _
yagawa -
Tairadani HMi;niéJ — — — — — — 10. 6 15,2 19.2 23.3 23.1 20.3
—t . yE
Kyojo Temperature Mﬁéxp 27.3 24.6  19.4 12.0 — — 25,8 29.7 28.4 336 3l.8 29.7
(C) e
(600 m) EMﬁ.ﬁ 3.1 — 33 — 45 |~ 7.3 — — —20 4.2 43 159 153 111

(Megd) (1% RMESR - FHos 7MY
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Yokoishizawa Check Dam No. | (est. 1976)
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Nakatsunogawa Check Dam No. | (est. 1976)

WEREN | S5k (BRSIFEHT)
Hasegawa Check Dam No. | (est. 1976)
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Fig. 8. ®IUFLDI7F o 7 L (BiEEB~DET
EfrtORE (KEHK)
Arrangement of COD-gage installed at crack and EC-
joint of check dams situated in Sakurajima district.

Bl 4210551k (FBFIS0FE M T)
Bizan 4th kei Check Dam No.iQ(est. 1975)
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lyagawa Tairadani Check Dam No.9 (est. 1976)
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HENFE 7 5KE (BBF52E ERI)
lyagawa Tairadani Check Dam No. 7 (est. 1977)
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Fig. 9. WU a7 5 » 7 L EHE~O 2B ORE
(BIX & X OCHA I #EK)
Arrangement of COD-gage installed at crack and EC-joint of check
dams situated in Bizan and Iyagawa districts.
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a4 F [o] [}
—_ o E
F 0_/__0_,\7/'—‘
nom
Example
- & RE R A& Y— 3 AHREE
0 5 10 (m) COD-Gage Thermistor-meter
—_ H #HBIHREET o 4 —iRER

Thermocouple-meter Gage Thermometer.

2
Ll A’ B.Z'J\: IL - _J

Fig. 10. EHEMEH L BEHH«€ vy -0 b FF B (REMEK)
Arrangement of COD-gage and thermometric senser on check dam
situated in Sakurajima district.

5, Ticbb, 75y 7 0MEER, BCED (6 A~ 8 A) OoBREMMcRAMERELRTH, &
BTk 4 A~6 AT ThAHERL 5, DX 5 CEREEHEOHARBHA RSB, HED X
HECRNT 2 O5RENC2WT, DTFRETORMNET ok, T7bh, HM524E10 A~534£9 A%
TRBLNCEED KINEENCET 28 « O B2 04 - BE 5 &, AR kIEREHH Fig. 11,
WEREOAFREAS Fig. 12, FHIOMBEE L AR AMERIES Table5 0 X 525,

EELT, BRIS3FELA~6 A colflde, HBEEL KIE#H D -7l ZBDLREVA,
0O ET,

O WREOARBEIIHFETFKEC &,

@ 5HL6ADBREENFLPLEH L,

R EDEREN S bbb, L Liedin, COBEOKIEELZ 7 » 7 OXBIC RiFTEBEMNLIERA
THEPEPEOVTUL, ILRNENTRFA LML BDERD S,

2) ElBax

FEIL 4810 S8 IE T2, Fig. 130X 5 e i@k e (D~@D) R+~ t& oL, EYcfET 5L
Wh, BERBED s — vERL, SH~EHORAEEHMEE 1L 3mm Licd, ZOBRFUBIRBOER
WL OO NEETHD, THIHLT, 77557 (BG~@) OHREMEE FhiBEHC
LA UTEET, BEALYBRRSV, HRLLT, ZOFIED2EXD 7 5 » 71, ZTORKTIR
ETEL2 5 > 7 ERBHLRT, LLAEILY 5 - 7 LERINDY, BHEEHOMOBOKE LB
EHEfMT 5,

3) HAENERHK

HBENPED 9 ZEKE T, Fig. 130X 577 » 270, QLMHEMED, @, WTFhi&HeET
BE, TOBRKECHU WL DML, P& 7 SKEOHERHD, @, £zl LEEL,
FOEFOBMIBHLID DD, BT K ECHNTAHEENS hhbI D, ChEDERNLL, ¥
BIBKEDZ 5 » 713, FOMATREL? 7 » 7LELBR3H, P87 BKEOMEKE ORI
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Frequency of eruption

5r HEWER | B5L
Yokoishizawa Check Dam No. |

HEREH | SEL
Nakatsunogawa Check Dam No. |

COD (mm)

p ———

ReEESI | BAE
Hasegawa Check Dam No. |

Crack

—-==-—Joint

G N D J F M A M J J A S

Fig. 11. BEHRXRKFZRIVL A7 5 » 7 OOEMEDFEELE
BB ko A BB RIS (B0 52 42 ~53 48)

Annual variation of crack opening displacement of check dam and frequency
of eruption in each month in Mt. Sakurajima from 1977 to 1978.

BITHHAOBRKL, BMINDUEOBECILZLOTIRRV-HLHEREERS,

LIk, 3HXIEEIT2 6 HDBIUL ADWT, 77 v 7 LiBEkEOEBHATHERECONT, EFO
Bz, SHRSEOMERAL LT HREEEEBEYETL 75y 7HOEMEBENY A7 20
BRI, HOEMEBORMILVC LAE A BELLHETALENS S,

(2) 727y 7BNEMED AR RETRERECLE

BILE L 25y 7OAEMARR LOMEKEOROEO AL FEEE L O BENLKRN T 5 &
», HEMBEOBARIBFEEMAKE ), WEOBREPEBLACBMBNEER L, T h e £ 1
H, YL APEKIUEECAET 50T, FTTANOEHREC>VC-CORFATI 2 &L,

KNG DOFETREE LT, BEE 4« DFERREI R T 345 2 2 TIRRAIIEEIC LS IRB) = 2 v ¥
— Ay VIHEORBEFHTL L Lz, TOME BEHLELHOMEN RG2S KUDES
Rz, Fig. 140 X3 BMHPRTH Y, HKILBRIIEEL B OB THOER (BS54 1A
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First side length
(mm) 25 U — 2 EL
Mt. Atago to Mt. Haruta 2012.827 m
104 —— MEE L~ W
c Mt, Haruta to Mt. Shiroyama 2985.683 m
b.? ------- o —EEW
2 Mt. Shiroyama to Mt. Atago 2004.080 m
3
&5 o
\—'u)j 5_
0
§ -5
R
Il
=
5
QO —|04
—154
—20-1

Fig. 12 BB 3 KUES) I X 5 MO TREL(EFI 52 £~53 )

Variation of side length on the earth’s surface in Sakurajima district, from 1977 ot 1978

Table 5. EBMKIZE T B kiUOEEHAR (FF152 4210 H~53 4 9 A)
Volcanic activity such as eruption and earthquake,
at Mt. Sakurajima, from Oct. 1977 to Sep. 1978.

& Gl o o\ o] Y Fequey X [ ETHORKKE AREKRE
Frequency of earthquake ! '
) Max. amplitude | Compound Max.

Year | Month of eruption %;%??‘AE ’11?3;};”:{{38% (mm) amplitude (z)
1977 10 20 1 ) 5385 30 418

11 22 i 11 6684 56 482

12 29 1 8300 19 : 187
1978 1 17 10 7068 18 194

2 7 6 4978 T 130

3 22 4 7468 20 200

4 12 3 7334 21 185

S 28 2 6149 28 267

6 33 11 8009 23 217

7 23 [ 14435 18 179

8 31 0 6147 22 225

9 22 1 5968 18 207

(Remarks) AAWHE : BIROFE X 1~15km
Type-A : Depth of seismic center is from 1 to 15km.
BAGHE : BIEOES 1km DI CREOWEE
Type-B : Depth of seismic center is less than 1 km.
B RBAIRNG KB ETBORARIEE SR LD O
Compound maximum amplitude : Maximum amplitudes of horizontal and vertical
movement are compounded.
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1/ \ \\\‘Bizan 4th kei Check Dam No.l0

COoD (mm)
)

Crack \‘ \\' /'
—-— Joint \ '\\ L,
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\*\ /
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VAN J
RRVE
2} BENFS T SRE \ A
lyagawa Tairadani Check Dam No.7 .\ -\
1+
0 e
s NIFS 9 SHRE v O\ N
lyagawa Tairadani Check Dam No.9 ‘\/-

Fig. 13. BIHHX S IOCHBNBRICEI28BIULFA 2S5 » 20D
Bn&EfBOFEL

Annual variation of crack opening displacement of check dams
in Bizan and Iyagawa districts, from 1977 to 1978.

30 HI3MES6 ) 1T, /MBR (RAIRE67 ) R 1EEFR/ELLZENbNE, LT, SEE
bhtoz 5y 7ENEMNED AELL, el &b AUESHCERT 2 0T 2 L HEIhE,
2T, KF A2 5y 70BN R L KB OO ED AE L, RERE KE R EOHE
b L OB B CTHBRHNT 520, BEo&BRE D HHELY Fig. 15, 2077 » 7BOE
frEo HE/LY Fig. 16 &, 2o BREO BRZELE Fig. 17, #0727 5 » 7HOEMNED AE{Ly
Fig. 181, THhFIRLEMEELT ETEEHC KT A8BRED B RELOBHEIL, KR 23~
37°C, MR 26~31°C, RAFERENFEE T1L 25~44°C, FHEITI225~33°C 7%, ¥, BEE
S ORERE ORI, RN T CHELS 120, #ESSRE Y, EOThIETER, §iE
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Fig. 14 #BIUF 47 7 » 7 BREIRHIC B0 2 E kIO FEEHR T

Volcanic activity of Mt. Sakurajima at the period of the investigation.

ISR, BEN 6B FRFRHEL TV S, chic LT, 75 v 7 & MEkA OBOEE, WIFhit B
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y 7EOBMEDO AEOR IR ZV0OR, F 2o KMEB T B ERMUOMEMRB L HD 75 » 7 TH o,
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Fig. 15. BRI 3EHOERGRECHREN (BM44E7H31 A~8H 1H)
Daily variation of temperature on the surface of dam in summer, from July 31 to
August 1, 1979, in Sakurajima district.
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Fig. 16. BETIGF2EHOBRULF 425 » 20 COD RE L (BRIS4FE7H31A~8A1H)
Daily variation of crack opening displacement of check dam, from July 31 to August 1,
1979, in Sakurajima district.
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Fig. 17. BB 3 & MoRkEED B A% (Bf5541 8 29 H~30 B)
Daily variation of temperature on the surface of dam in winter, from January 29 to 30,
1980, in Sakurajima district.
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Fig. 18. BIBRBI>XHoBILF A2 5 » 70 COD HE/L (FEMS541 A 29 H~30 H)

Daily variation of crack opening displacement of check dam, from January 29 to 30,
1980, in Sakurajima district.
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ANBMNEME
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Fig. 19. iiAjREL COD OHBEMRD L AT Y LA - A —F
Hysteresis loop for daily variation of temperature and crack opening
displacement of check dam.
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Effect of Crack Propagation Behaviour on Mechanical Properties
of Concrete Check Dams (I)

—Practical investigation on crack classification and propargation behaviour

of concrete check dams—
Masanori Suvamat!

Summary

In order to advance the technique of safety design and accident diagnosis the following points
were analyzed in cracks of concrete check dams. (1) Practical investigation of the existing cracks
at check dams and classification of these cracks. (2) Investigation of mechanical behaviour of
cracks and expansion contraction joint (EC-joint) at check dams. From these investigations, the
following points were made clear.

The cracks that occur in full-sized concrete check dams show very complicated properties, but
they can be classified from four points of view: the growth location, the direction, the scale and
the shape. In terms of growth location, the cracks can be classified into five types: cracks around
drainage hole, at various joints, at conversion parts, at crown and at bottom of check dam. The
cracks can likewise be classified into three types for the direction: perpendicular, inclined, and
lateral cracks for the direction to central axis of check dam, three types for the scale: surface,
internal, and penetrate cracks and three types for the shape: straight (including vertical, horizontal
and slant cracks for the direction to principal stress), refractive, and branched cracks.

Annual variations of opening displacement of cracks and expansion contraction joints at check
dam were compared for each district. It was concluded that the annual displacement variations
of each crack and EC-joint at three dams situated in Sakurajima district generally indicated the
same pattern. However, the crack opening displacement of each crack reached the minimum
value in the early summer. At Bizan district, it was generally found that the opening displacement
of each EC-joint reached its minimum value in summer and its maximum value in winter, but the
opening displacement of each crack was unchanged throughout the year. As a result, it was
judged that these cracks remained stationary for the time being. At Iyagawa Tairadani district,
the opening displacement of each crack at two dams indicated a different pattern; a crack at
Tairadani check dam No. 9 was identified as immovable crack, but EC-joints at check dam No. 7
indicated opening phenomena in summer, by lateral pressure of landslide.

At Sakurajima district where the volcanic activity is very vigorous, the relationships between
the daily variations of opening displacement of cracks and EC-joints at check dams, and the daily
variations of dam temperature were compared, on a midsummer day and a cold winter day. As
a result, the phenomena of opening displacement of cracks and EC-joints occured daily, and it
was confirmed that they were greatly affected by the dam temperature.

Also, the daily variations of crack opening displacement for the dam temperature were discus-
sed. Consequently, the changes of crack opening displacement showed the different curves on
ascent and on descent of temperature, even if the dam temperature is the same. The hysteresis

loop for daily variation of temperature and crack opening displacement of check dam were re-

cognized.
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