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Damage to School Buildings during the 1997 Kagoshima Prefecture Hoku-Seibu Earthquakes
PART- 1 Miyanojou Agricultural High School

Tkuo TOKUHIRO, Shinichi SHIOYA and Yasuhiro KUROKI

The damage to the Miyaonojou Agricultural High School buildings during the 1997 earthquakes, which
affected the north-west districts of Kagoshima Prefecture was investigated. The earthquakes occurred

many times over the last year.
are shown in Fig.1.1.

The waves and their spectra for the earthquakes of 26 March and 13 May
The schematic site plan of the many school buildings is shown in Fig.1.2. The
buildings are of reinforced concrete, steel,wooden and block constructions.

The single reinforced concrete

school building was designed in accordance with the provisions of the Japanese Building Standard Law
after the revision in 1971 and the AlJ Standard for Calculation of Reinforced Concrete Structures. The soil
profile of this school is shown in Fig.1.3. The three storey buildings are suppported by precast pilings of
30 ~ 35cm in diameter and 7m in length due to the soft surface ground.
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K'g' Eo, SD T Is CT'SD
§§ 31046 | 0.90 | 0.97 | 0.40 | 0.42 |
@ 121034090 | 097 | 0.30 | 0.38

1] 035 | 090 | 097 | 0.30 | 0.24

B Eo So T | Is [CrS
;; 31 1.04 | 090 | 097 | 091 | 093
@ 2] 069 | 090 | 097 | 0.60 | 0.62 |

1] 060 | 090 | 097 | 0.52 | 0.54
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4. EXREHEH (3)
OEmBE
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AREYIIFH I 7)) — FEIRET, 10 5522

H Y ETHI968F (HAFI434E) 12, 2258 1) A2 63558 b A
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(TR DS GL-1.8m DA EERE (ASE Y : 182.0m, BI@
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AN (£FR104m), ZHEABIASY (42895m) @
ROVEYT, MEA20emDBERAREDOAEN AT TV S T —
AVEAE R >T D, BEKFEIIHZS DT — 2
TALM (B ) (CH B R THUEF 2535 S hTw
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A, INLOMBETT Oy ¥ ETH B, F/222 0 £923
) OREICRAREAET SN TS, 220 & 2351

DFMHNEE D TR EN TV, TF 280U g
A7 PPRITOENT VD, W0 F OO EILT L
PCThb, T2 27— MIJIFF AR L E@ma s 2
V=T, BT RTAHTH 2,

EHA- 4 1 E%?}E@éﬁ(@ # (3A28H)

BH-4.3 2R

ey F ﬁfﬁﬁlﬁj D —FED

QISR
WEEDRd o5, 5 13 ITIE 20 0 &
THHEXETL— A% 4 HFTEE L7,

OHERE
BI-4. 102 T BEDAE O 5 133073 5 /4 14 00 B 58 [X 53]
EERLTVD, TH-43~4425. ldﬂﬁéf(i@UU%U

TR R T 3 26MBTIRAE 2 HEIZR ST,
WkPHuL®$®u%£f% o7z b L13HLE TR

CEBIIZMORD KDY, HE-42, 43055 &t
ARTO ORI R ORI U7,

K41 BEEHEEMREE L 000 7 ik X IE R AR R

% | core.l core.2 | core.3 | average

[S]

e nt AR R R
I B 279(17,12) | 243(0,1) | 234(0,3) 262
245(0,12) | 202(2,2) | 125(2,2) 191

—

FE ORI kgt /om’, () WIZPHALER £ £ L, ¥ dmm

®-4.2 BB WX
X [}Et En' SD T - IS CT‘SU
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v B E | S T Is | CrSo
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5. ERIEREM(73)

OEMHmE
AEYOME L TRLOME) RT,

BN B & ORI T T X %]-5.1
A, Bi#i ) —RE0U0ENnX [%-5.2

AEYIIFKA T > 7 ) — b 3BETT, 1986 (HEA
614F) BT L T2, HEOETEABOMIZIE T+ X
WNrTad y MPBRITLNT WA, TR A GL
-1L.8m DA EAE (B2 > 2 ) — baL, #2: 350mm, #L
£:17.0m) Thb, B2HEEL, HITHIAO KR 9 2
NT, B (3R, RF R0E35em, B T5em) 5% (%
FE70cm X 80cm) DWENZIMWT VBT — X Y BR L % -
Twb, ZEHRIIHE AR DT — 4 2 Cefl (Bi@h)
AL R THEE TR ONTWE, 2180 &
238 ) ORI K U108 ) OIMZBEBATFRIT O N TV 5, &
EYIIHI R EHE CRET SR, 7 — 725 DI3-@100
DEFHIZ R - T b,

Qre2xt®

—REOREE AN <, R A TATH RS Y T AW
DUERAPRONIZ L LY, S F— b %2R-5.1
(—FEPREEKD) QLS IZHRBLA, A (B - OiH
KEEDN T - A5 B ) BER B 1, 5B -
CRNRA D B L TS R bR RBE L ADo7, B
M ERFHECRAI SN TV AT LX) AR O UER

DRONT ORI S B & HIME LT R 8%k
HEXBTL -2 HEL b -7,

QHEBE

[X[-5.102 1 BEFED 5 131 FE F A 12 Dk S8 BE X 43 58
ZIRLTH D, [M-52125 13HERAHO U U 4Lk
MR o FERMEAAE L, BHIHHETT -7
10emfH B TaH 555, WKELNDOHAS AHiH Y hk b
DHEZZTTb, L2 LERICESS, M1
RS DTH D, BE-5 1 LR (73) O 4
T, HHE-52~56ICHERINERT, HE-541213FN
BEDRLIZ L 2 EEHFR LN,

F-b.1 REMEEEE L LU0 TR AT HABRER
At HUESRIE | B | core.l | core.2 | core.3 | average
3 | 323(0,5) | 304(1,0) | 280(5,0) | 302
A B2 | 2260,10) | 266(1,3) | 259(1,10) | 250 |
L 1 1206(0,12) | 215(0.13) | 241(0,4) | 221
TR O BN kgt /om’, () PUIPPALER £ 4L, B Zmm
#-5.2 MEBHIE
I"‘g‘ Eo' SD T IS CT‘SD
% 31238 | 092 [ 099 | 217 | 0.57
f 2] 143 1092 1 099 [ 130 | 049
1] 060 | 083 | 099 | 0.49 | 0.34
Bl E | S | T Is | CiSy
;g_ 3] 1.34 | 092 | 099 [ 1.22 | 0.43
@12 115 1 082 [ 099 | 093 | 053
1] 1.07 | 083 ] 0.99 | 0.88 | 0.41

XA HATHI, Y HI 30 1)

HH-5.1 EFRFM(73)£R(3 H28H)
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6. EREENS (4)
OEMBE
ARY OB TR ) R§,
2 BEIRI X-6.1

R R, RIRRE,
B, RAREL Y A1) S

AEYIIBBIFEED S 2 VT, S EG T ) —
Mol 2 BRI CT, 19694F (BRFI44ME) 12T L Twa,
L BEDHAT AN 4 BBIZT REE DL S T\ B 25,
QHEZBED VMG — A Th D, EBITEREEA GL
“L2mOHERE (MR 2 2 ) — AL, 4R 0 300mm,
B:70m) THhHa, BROFMEMIH S 2 VRS &
CEOHIIKNDRIZ 4-16 ¢, L=450mD 7 > 5 — £ )L
FTEEINTVWD, ar ) — MIJIBFE#E L7
HHla ) — T, BHIRTNTLMTH S, B0
Ty 7I30E Ty sk oTwnh,

QISR

R UR EBEROBBAOE L, X512 vk
BT 2 H—=803r2) - FORHEDOIERID B T & p
O, Hifs, #WEAET 5 THREZEOLES & -7,

OHEHRE

X-6.2

WRE (4 BIHAE) & 5. 1308%4% (5 713,
HHHE) 2HEBELORLTH S, 3 .26MEHROHE
DEHEISEEL, 5O4H3, 4HIZREL-HBIZL-
THEDPIRL TV Do HE-6.1,6.213 4 H1LH OB 4
DEDT, WWHLT ¥ H—F)N FOYW, BRI
U= NORENR O NIz, HikE, FALIRICHTE, HIC
5H-6.3, 6.4, 650 ) LHITHEN L LN, © AN
BIRL72H S RN, BE-6613HBHLHL S h
PIBERE DR AMIETH 575, ZOREERIZZN
DICHERES BRER L YT — A VI WBEER 22 L, FF
DEERMOBMER IS A L2 itk 2b Db E25
Noo 2B & BROMEMERIN LT 3L 5 — I
RPHo7 LD LFMTE S,
R-6.1 BREMHEMEIRE B X 050 74K X LR aRBRAS 5
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A W 1] 183 151 | 194 | 17e
SHEOEMIE 2 Tkgf/em* Th %

#-6.2 MESWE

| Eo | So T Is | CrSo

(Xffﬁm) 21072108 | 094 | 054 | 0.18

T T045 [ 1.00 | 0.94 | 042 | 045

[5% Eo’ Sn T IS CT‘SD

Y 1.19 | 0.80 | 0.94 | 0.89 | 0.83
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