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Development of a system to aid in exam question drafting

Satomi Tsuchida

Technical Service Office for Medical Science, University of Tsukuba, 1-1-1 Tennodai, Tsukuba, Ibaraki, 305-8575 Japan

Graduation exams in medical fields feature several hundred questions, but there are few ways in which these
problems are presented. Use of database software would allow questions to be presented in a pre-determined manner.
Thus, FileMaker Pro Advanced (ver. 9) database software was used to construct a system to distribute, collect, edit, and
output exam question entry forms. In addition, database features have been used to draft questions to an extent by
automatically replacing expressions and terms used in exam questions.

Keywords: exam questions, FileMaker Pro, run time solution application
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Photography from ultraviolet to infrared

Hideo Saginoya

Academic Service Office for Art and Sport Sciences, University of Tsukuba, 1-1-1 Tennodai, Tsukuba, Ibaraki,
305-8573 Japan

Images of the same objects were taken in the infrared to ultraviolet ranges, which are invisible to the naked eye, using
a digital single-lens reflex camera. Images of the non-visible spectrum and images taken normally were combined to
produce images at a range of wavelengths from 360 nm to 720 nm. Images obtained by non-visible imaging and images
taken normally were compared.
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Information for authors of the technical report of University of Tsukuba

Gojing-Maru HAYASHI?,

YArt and DesignWorkshop, University of Tsukuba, 1-1-1 Tennodai, Tsukuba, Ibaraki, 305-8574 Japan

GO FLIGHT AIRSHIP is a work of art by this writer. It is an airship designed intending images to be floated in the
air, and its mission is to float blue sky on night sky. This reports whether it was achieved by what idea and the

mechanism.

Keywords: blimp, airship, art, float image,
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BYELZZ IONHiIEr—FELE LKNFIERr— R
TAERIIRT, OTHATF—UNEH5 7 —T 0
1. IHEOE@mD EFICE DT D, FHASRCHE
fot L7z, RHUZRIFHCRIZE DC-204R ZfEH L7,

3. BAELIHE e — R



3. X

FTE AV R L OB EERZIT 5 72Dl 7
7 U NSO/ INROKIE 2 BUE LTZ, KEEDOKRE S,
& 160 mm, & S 250 mm, £ S 1500 mm TH D, K
R B ERD AT L TR A 5 2. B ok
DR v R CEHEED 2 A L C—EREOw
BT, KEE OB AR Lo e — NV &2
DAHTC, BUSHER T2 I ERIET 5, £ B
CCD 71 A Z B 117 T, Eifg 2 Bf5 L PIV fi#TIC &
B ES R 2T 5,

Btz BEA

[ 4. /INRK B SR O

50 3/VDKBEER O TH 5, =— RKE/LD
RPN VAT RN DI, NI AEA T L
CENSETH D, ERITHEEE 3000 cm® (2—7E
WL TR EEZ TITo 72,

4 5. /NVEKES O R

KIUIKEE 2 V72 B2 T, 18 400 mm., & S 500
mm, £X20m OKEZHH L7, K6 1T RAIKE
TOEROEFTH D,

X 6. RIUKEE T DR

EERIT, K 9.0~30 mm DOWEED D 70 B3k A
KIS EEBICRTD, KE—EEMZ -0 B0 &4
LCHEAR FEE, KBELY O HAHREREZIT-
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770 BlEO®BPICE— FEALZEEL, 2— FEL
ODJ:%m:%iEEjJ)l ?%E&[ﬁ L. I]é‘iéﬁi{j—— 1NN
(223 DR 2 B L C. PIV #-IT 21T 9,

4. O—FKFEJILOHEB

SEHPRIFE 02~4mm DH T A — R &l L7=5E
BHE LT, INO— ReELEZEWELE, 5 FTO
FTAECERIERZ B T 72 FiE TR AN E
DT, HiE MR D8RIC< V&, RO
W=V L CHEO e — RV 2 ERLL 7=,
Zou— e ELEREIE A BT T, hiEe
— Rt/ E L,

7. ZRLEr— R

BUELZ INB— REALEK 7TIO7RT, U— K
DT 7V NDEITE =520 E 01, el
THETHI—DEHEZSITTH D,

8. BIEL7-INE— &L

5. F&H

WHL7-e— Fe/MRE, B, e 270 v
A wEMRICER TV, FlEE LTIy
BE O AHT T2 BRI O JE S0 (MR %)
BEZDHZ LI TERERLME TE D, HIK
TEDDO TMETCHLREAERONTEEDOE IIZTE
LHipEnFEFons, MEATEREZ/NESL<THZ
ENREE, [EENREL b E U — REOEY [ELIZ
TRBWD, 72 Th D, Hfm EmOREILSHZD
METH D,

SEXHR

[1] AEEFIIE, HAdROFAE I KIE TR ko
O U ORI ok L X —HI 2005 RS
BB






B fiT ¥ 5






DDR2 SDRAM # 7 L—Lu/\y 7 7IZ{EA LT=- CMOS H A S REEIKRDE

a4t
A<

AN i
B RV AT AEH L=

T305-8573 KRS XM K ER

M=

CMOS (Complementary Metal Oxide Semiconductor)
71 A T O IE% % XGA (eXtended Graphics Array)
YA XDT 4 AT LA ZFKRT D AEZ Xilink 40
FPGA (Field-Programmable Gate Array) (2583 L7,
CMOS 71 A 7 1% Aptina 50> 300 HHEFED B A T % fi
HALTWD, BATOT7 L —AL— KT 12 fps
(Frames Per Second), 7 4 A7/ LA D7 L —LhL— |k
1360 fps TH DI, 7 L—2hL— NEBPNLE L
D, TDEODT L =Ly T 7L LT,
SO-DIMM (Small Outline Dual In-line Memory
Module) @ DDR2 SDRAM (Double-Data-Rate2
Synchronous Dynamic Random Access Memory) % fif
HLTW5,

F—T—R:CMOS H AT, T4 AT L AEKR,
DDR2 SDRAM

1. [FC®HIC

B RS AT LEHR,
IR T 50 A T RREEEZ o THRLW & DK
WEZ T, B AT RREEITVZEH ORI 2 it
6N~xkﬁéyx%Af%é

FPGA M ZREL, THT I v 7 i3 dH - T
224 72 Digilent £t XUPV5-LX110T AR — RHE
Aptina 1 300 [ D CMOS 71 A 7 %A L T
FINAL— LT,

B, 9 FE L BIESEEETRHATZHIRR & o 72
23, CMOS 71 A 7 MM Li-ifg % XGA OF 4 A
TUVANIRRTHIENTET,

EDHE

TR BE— 220 S5

2. CMOS # * SF&RRE

1.

CMOS 7 A T F£ritE

CMOS 71 A T FRREEEZK 112
Tx%®7ﬂ/7l%l2_7¢

. CMOS 7 * 5%
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1-1-1

DDR2
(oMOSnS) (Virtors-x110m) €]  SORAM
Z ke (SO-DIMM)
DVIFv7 DVI-I DVI -
(©H73010) [ 22 | anos ETB
FPGAR—F (XUPV5-LX110T) ‘
2. CMOS I A 7 F&RpEEE 7w v 7K

X 2 (2B T, CMOS 7 A 7 £ REEE X, CMOS
B A F & FPGAR— R (XUPV5-LX110T) @ FPGA
(Virtex5-LX110T), DDR2 SDRAM (SO-DIMM) . DVI
F v 7 (CH7301C), DVI 2 %7 # THER ST %

CMOS 7 # ?bx%ﬂ&ﬁéhtﬁ@ﬁ‘F %1% . FPGA
W TCTHLEL X, DDR2 SDRAM ICEXAEND, ©
OD?ﬂ%T #1%. FPGA Tm?fﬂj éhf DVI F v 7
IZESHN 5, DVIF v 7 TDVIE S ICE#H S DVI
IR AEBLUTT A AT VAIZEREND,

CMOS 1 A 7026 DEgT — % % B DVIF v 7
WZIELRVOIL, EICHBO T L— AL — MR
L5 THDH, CMOS B A 713 12 fps THfET — ¥
ZHIT DN, T4 AT L AL 60 fps DT — X
ZERTDH, CMOS I AT NHOMET —21% 12
fps’CDDRZ SDRAM I[ZEHE AL, T 4 AT LA ITE
RT 5 7212 60 fps TDDR2 SDRAM 7> 5 Fie A Hi 77,
fi]iZ DDR2 SDRAM N ADHZ & T, 7b—AL— |
DEWEIT D,

3. CMOS # » 5P

CMOS #1 A 7%, Aptina #:0> MTIT031 Z{#H L
72 MTITO31 (% 300 HEFED CMOS 7V Z /L« A
A=Y TH D, T CMOS B AT DA E
B 2,048x1,536 v 7 &, I RENVMERE I 48
MHz Td 5, QXGA (2,048%x1,536 ' /L) OFE

2,048 )L

T E9ESL

G R G R G R G R G R G R G R
Qoo
B G B G B G B G B' G B G B G

3. MT9T031 DOEZEDE &




IZ48 MHz D7 v 7 % ANJJ3 % & 12 fps CHIBE
XY 7 TF¥THILENTED,

MT9T031 @Tllj;ﬁﬂii Bayer 71 77—« \Z— L 7p o
TWo, & R). F (B). & (G) DWW ThrD 1
ﬁo@ﬁﬁﬁﬁ®Mﬂ@Bwaﬁ?w-ﬁ&%yt
FEIEN TV D, BFROESIOT 2K 3 1277, X
JWEART I, mAIDOT A DFRADEFHEILG T
b, TOWIEIR & D, D%, G, R G,R...EHi
o BHDTA NI BIFFIELRN, RDTFA
EBMNOEED, FOWILG &5, ED%. B,G,
B,G...t. %< 2BHDOT A VITIZRIFIFEE LRV,
TOXEIT RRRBIHLTGEN 2L H D, =
hi\AW@E@WF#@Hﬁ%E 7 LipoTn
T, BT EofgE %z EF 5720 Th 5P,

HWEIXLOWEBET — X EHWNTHEEIT) Z &
'@@@A@E$?~&%¢Dmﬁ L., ARl
[CECY ARz
2x2 DAWHEDH>HD2OD G DYHE L > THL
WG EL, REBIFFOEFEFATHZ LITLT,
ZHT IEDEFED 1/4 0 1,024x768 7 /L (XGA)
OEBE L THEHALTNS, (X428 oo
[CECYaRE

- 2,048 )L .

GO R G R G R G R

00
B/ GL B G B G|[|B G B G B G B G

1EY+IL

1,024x768E 4 )L
B 4. QXGA 725 XGA ~DHFE DL ITI%

MT9T031 (21X, BfEE— ROREH L VA Z MR
%6@£“énfw s INBHDLIAZDREN
113 12C (Inter-Integrated Circuit) 'V 7 /LA & —
T2 —2AEZNLTITH, RC VT IA v — 7:
— A% FPGA |ZF¥E L TH LD T, #IHHLEEC
AHDMERETHIENTED, RETE %)IE
kbfi FORME, A Vv v X —IREEEN

o BUEIX. WATOTA LV EFHELTND,

E

4. FPGAADEIE IO Y Y

FPGA IZ, CMOS /1 A 76 O BT — X %521}
B> T, QXGA 75 XGA OEWEIT -2 T,
DDR2 SDRAM ~#E & jALp, F72, DDR2 SDRAM (Z
Ny 7y LIZEBT — & &322 LT, DVIF v/
D7 F—~v MIEHLTDVIF v FICEZAALT
W5,

FPGA WORIK 7 v v 7 %X 5 127, AT a
> 7 1%, Camera Controller, Display Controller, Arbiter,
DDR2 SDRAM Controller 2> SRR &5,

WCERT 2 _R—RMEEK L L THEESTLDT,

1Z FPGA R — K _E®D FPGA TiT72 > T\ 5,
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MT9TO31
(CMOSH*Z)

DVIFvF
(CH7301C)

Camera
Controller

Display
Controller

| RGB |
24bits

Arbiter

Address,
Data
DDR2
SDRAM
Controller
(MIG)

Read, Write
DDR2
SDRAM

FPGA WD 7 1 v 7

FPGA

X 5.

4.1

Camera Controller D7 1 v 7 X% X 6 1273577,
CMOSHAS

QXGAEIET—4%
(RGB)

Camera Controller

200MHz Arbiter
XGAE§ bite

>k 128E 9 Camera Data
. —ﬁ FFRIFFIFO (RGB)
LRES 326y . Enabl
48MHz e

Address

.....

I
x
m
A

VSYNG

o | Address
ERER

Camera Controller

6. Camera Controller 7' &2 > 7

X612~ T LI, CMOS W AT b A& -
QXGA D7 — # %, Camera Controller PN ®
QXGA—XGA ZEHAFEIZ AT &, XGA DOEfET
— B EIND, BfaSiiz XGA g T —# 1%
FEFRMFIFOIZR2 By hEOT—X L LTANEN
%, ZZETOREILX CMOS 71 A 7 OEIMEE 1%k D
48 MHz 7 v v 7 TEIWET 5, Address ZER%HI#& L~
L—2A/3y 7 7 i DDR2 SDRAM D& #l 4 PiE 4
%, FERH FIFO oWiBgT —X 21425 Z LI
Address A 7 U AL FLTUHEB T L—A0KT
L7en Uty haivsd, FEFB FIFO 1X, Enable 23
TH—FrENTS 128 By NEOHEET — 2 %
Arbiter IZH 195,32 By 65 128 By h~DE
v MR OB FIFO TiT72 > T 5%, Address A%
a1 & FEFH] FIFO @ H 7713 200 MHz CEIMET 5,

4.2 Display Controller

Display Controller ® 7' v v 7 K% X 7 12~ 7,

7 127”9 & 912, Display Controller /&, DDR2
SDRAM 76 AJ) LTZ g7 — % (DATA(RGB)) #
DVI F v 72k 58 & 27 5, IEFH FIFO 725 DVI
F o FNCEDLT = NEL R DR K ) ICEGR T —
A EHEIE S, FERIM FIFO WO Wi T — & 2 &
T 5, DVI F v FZELEBT — 2 3wl d &
B OEINICERET 5,

BT — 2 OFERFIAL, 3. HIHMERHICEG
T — X S A KT Arbiter |2 REQ %% - CHfRT —
HuBTRT D, GNT DNIF-o CEEBANAV Ry z2—7
155 %M L. JEFRS FIFO % #ifg5 — ¥ T FULL
29 %, D%, DVI F v FZliBET — & 2150 hf
H5,



Arbiter
gﬁ$< T 65MHz
| EE@EE
NURYI—Y{E5 - >
DVIFv T
8E Wk 32E vk -
DATA(RGE) =t SEIE%E‘FIFO—H E‘!yfég g
200MHz A Read
Eanble
KFEAHLE »-HSYNC
BEEAIUE » VSYNC

7. Display Controller 7 12 v 7

W7 — 2 E PRI ILIERY] FIFO OR &N Y5
(2725725, FE Arbiter (Z REQ #3155, GNT V3
S>TEED, JEFB FIFO OS5 DORES DEgET
— X &R L, W8T —# % DDR2 SDRAM /5%
FED, BT —2 2% o TWAHRG ., FER
FIFO X7 — % % DVI F v 712k -> TV 578,
Arbiter D A/L—"7"> k3 DVI F v 7 OERS 5 A
N—""> FOKI 125 Th D72, FEFRE FIFO (Z1H
BT — RS ERFE A Z LB,

Z Ofth, Display Controller X, 7 4 A7 LA D%
THEREEFF o CWTC, BRIOE Vv rE b T T
HIKEHT X WEDTA v EH T M DR
BB E o TS, KA T Z 05 IdK TR
HE B (HSYNC) . TED U XD EERYE
7= (VSYNC) %1 /) LT %, Display Controller |3,
K, mEFHIESEH LRI DVIF Yy TDOAS 7
F—< v MIADLEEBRT — 2 OEHEFT ),

4.3  Arbiter

Arbiter (¥, Camera Controller ® DDR2 SDRAM &
&3iA 7 & Display Controller ® DDR2 SDRAM it H
LOFEZAT .

Display Controller ®FE[RIH FIFO (27— & /3 Ik < 7
% L HEmANELIL T L E 9 DT, Display Controller ¢
F3R % #8%%: LC DDR2 SDRAM OfEHER 52 5.

Display Controller 73 DDR2 SDRAM % #t A TU 5 fE]
[Z CMOS W A T bl SNty 7T — 1%,
Camera Controller D FE[RIH] FIFO ([ZATO Hiv D,
Camera Controller D FE[FIH] FIFO (3143 72 75 S D3 e
INTWD, b, T2 DRbORERE ST
B, N—=ZXARNEBRELRDLDT, 7 —HXEXARS
BAEML TAL—T"y 3\ LT 5, 1E- T,
CMOS W A 7 DHgT — 2 2 EZHL 5 Z LI,

8 |Z Arbiter DI 2 L—3 3 UIERE TR,
Camera Controller Signals @ T (Z}%, Camera Controller
N DIE 5 % Fk L TWb, Display Controller
Signals ™ F(Z1Z. Display Controller 7>5 D155 % 3
7~ L. DDR2 SDRAM Controller Signals ® FIZiX,
DDR2 SDRAM = B —F ~DfF 5Z2F/R LT
%,

Display Controller /N 2 BE:RA{F 5 dispe_req 75 1 12
72% & Arbiter 72> BN ZFFRIF 75 dispe_gnt & IR,
Display Controller | dispc gnt NJf-> CTX 72 b,
dispc_addr |27t 19" DDR2 SDRAM O7 KL A %
v ML T, dipc addr we % 1 |27 ¥ — K L72&T
0 (29 %, dipc_addr_we D13 % Display Controller (2
AL S NTIERIS FIFO D0y DE R/ % F T
Vi, 2 S OBEIL Read =~ > K& LT DDR2
SDRAM =1 f = —Z |2 A X115, DDR2 SDRAM
Controller Signals @ ddr2 read write (1 = Read).
ddr2 addr fifo wren, ddr2 address % RAVIZ[FAEEDIE
BIRPAZIINTWDONRDND, dipc req DILH |k
DY DNHIRDNES LY F T, 985nsec 72 -7, 3
‘B /)72 Display Controller ™ DDR2 SDRAM ® Read
o~ R AR 80 nsec 72> 72D T, 80 nsec /
985 nsec x 100 = 8 %Dk A H L T\ 5,

Camera Controller D BT — &% OFEZIALIL, FE
FIHI FIFO 41 v > b4k (cmfifo rd data count) 7252
PlbichoTc L 2idTbivs, FO%A1X, Arbiter
DEFEH 5 came_addr ena & camc_data_ena 2N /) &
N5, camc addr ena 281 7 12 v 7 537 H— F &h,
camc_data_ena (X2 7w v 274y TH—FIhbd,
6 OENEIX Write 2> K& LT, DDR2 SDRAM
arhe—JICBAIND, ddr2 read write (1

-
—

o
_- 1350242 ne | X2 SEQ1ATY SO0 N2 | & X2 985 000 s

X 8.
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Arbiter D> I =2 L—3 3 UHER



Write) . ddr2 _address . ddr2 addr fifo wren .
ddr2 data ffio wren NEIWVTWD DN A2 5, 7258,
Arbiter |7 RV A, a~<wy REZUETAIEY =2 —/L
ROT, T—HIIRE STV, T —Z 3o
EVa— &S L TER I TS, Camera
Controller D7 7 & AZi% 10 nsec METZ 572,
Display Controller @ dispc req DILH LRV NG
WODNLH E3 Y FTIZ 985 nsec EE T, Z DMIZ 10
nsec @ Camera Controller @7 7 &AM 3 A A>T
W5 DT, (10 nsec x 3 + 80 nsec) / 985 nsec x 100 =
11 % & 725, Camera Controller & Display Controller
TAREIRO 11 %EER L TWT, 580 D 89 %D
BIIZENTWD, ZADREEHERTE 2010 TiER
WS, I OB Z G HNATH Z LN TE S,

5. DDR2SDRAM Y tA—5

DDR2 SDRAM =1 > k B —7 |, Xilinx tEDIEH#ED
MIG (Memory Interface Generator) !z i L T\ %,
HAE OENMEE I #X 200 MHz . Dual Data Rate T
FET 5D T, DDR2-400 & 72V | 400 MHz CEIfE
T 50D L %M TéH S, DDR2 SDRAM =1 ha—
DT —HDORIEIT 256 € N THD, ZhuE, 4 (7
V7 xvFH) x64 > b (SO-DIMM O T — X Ii§)
=256 By FDO7=®HTH D, MIG @ Camera Controller
<> Display Controller ~D7 —Z gL 128 £ T
HAHDT, 1 BOT Z7EAOTHIZ 2 BOF —F iz
ENVELRD,

9|2 DDR2 SDRAM = hE—F DI I a2 L—
Va URERERT, ZAUEK 8 IR Lz &R UREZ)
® DDR2 SDRAM =1 ha—F DO & 72 5,

9 IZBWVWT, app DM EINTWBHIEFIT
Arbiter Z - DA IMEE £ 725, 7285, Arbiter LIt
M b T—& N2 DDR2 SDRAM IZ#t S U T
%, ddr2 I E T 515515 DDR2 SDRAM ~
DOHFFME S, T—E A, 7y 7 ThbH,

Zium b DDR2 SDRAM ~®D < KOH| & w7,
ddr2 ras n=1, ddr2 cas n=0, ddr2 we n=1 Df§
1% DDR2 SDRAM ~® Read =1~ > K & 72 %, Read

=1~ > K& Display Controller 75 DER & 72 % DT,
16 7 vy 7 IR > TT ¥ — F &L d,

ddr2 ras n=1, ddr2 cas n=0, ddr2 we n=0 D
{57515 DDR2 SDRAM ~® Write 2~ K& 725,
Write =~ > F|Z Camera Controller 7>5H DR & 7¢
L0OT, W27y 7M7Y — S,

DDR2 SDRAM @ Read =~ > N & Write =2~ N
O A ADES L. “43  Arbiter” THEM L7
LR Tz %, Ziid, ACTIVATE 2~ K
(ddr2 ras n =0, ddr2 cas n=1, ddr2 we n=1) X
PRECHARGE ==~ > (ddr2 ras n=0,ddr2 cas n=
1,ddr2 we n=0) RLZDY WY K ZEH AL TR
WDT, ZNOEEZET D L HHROMEHERN L3S
ZEnbns,

6. DVI Fv FV

DVI F v 7°I% Display Controller 7> & Hi /) & AU 721H|
BH 1% DVIDO 7 4 —~ v NMIE#T S, DVIF >
7121 Chrontel £:0> CH7301C ZfiH L TW5, =
DO DVIF v IEDVIIHT, 704V ETFnm
THAOmFEH DT ENTED, £=, 12C
A H—T 2 —ATRECTEDIREV AKX &Fio
TWT, TA MBI T—R—DOFREL DAC ORE
IR EDOWANWARBEEITH LN TEX %, FPGA
IZERE LY A X 3GEH ORI 2 #8548 L T\ T, XGA
F— RTCHRRTEXALICIODLIPAFEREL
TW5,

7. FEDH

WFEDR—R L0 D h A T FoRdEiE 2 Bi% Lz,
CMOS I A 706D QXGA Hifg D 2x2 [HiF 4 1
FICEH LT, XGA Hifg L Lz, £7-. XGA g
Z DVI Fo 7L >TDVIICEBL, T4 AT
AT A L TH TR T A N TE T,

AED T A T TR IEB L EGE DR 7 21 T3 D
— R =7 OHFFEAE L THERA S TWD,

9. DDR2SDRAM =i b —FD¥ I al— g U R
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8. i SE X

« U B g [1] ML505/ML506/ML507 Evaluation Platform User Guide,
DDR2 SDRAM % 7 L-— L%y 7 7 (B L7 Xilinx, UG347 (v3.1.1) October 7, 2009

CMOS 71 A 7 FoRslalis” & 8UE HHn % 5 2 CIH [2] 1/2-Inch 3-Megapixel CMOS Digital Image Sensor

W BUR KD AT LAEHSR OF BRI MT9T031, Aptina Imaging Corporation, MT9T031_DS -
g LET, Rev.D 6/10 EN

[31] CMOS £ A —Y k¥, v 4 X%F 17,
http://ja.wikipedia.org/wiki/CMOS%E3%82%A4%E3%8
3%A1%E3%83%BC%E3%82%B8%E3%82%BB%E3%8
3%B3%E3%82%B5

[4] Memory Interface Solutions User Guide, Xilinx, UG086
(v3.6) September 21, 201

[5] CH7301C DVI  Transmitter Device, Chrontel,
201-0000-056 Rev. 1.5, 3/17/2010
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FRRFEFERERRRE 2 —-(12H1TD
BE 40 EEDORREILDIER

HK B

R EE R ER T 2 — Y
T 386-2204 B9 I b & & R 1278-2271

S

KRR EERERE ¥ —CHRISN T
TRGERORELLEE E LD, T A X AH
TIE & el U7, 2010 E O SPARE B HHI L,
BWSIRICEEII R S 3720y » T2 03 e i U O R fii
23 2010 F-OREBIANT LN HT S 70, KIRICiE

BRARIZIRONRVR, EBrE L 2 — T3k
KEOHNMMERNIXEE T, FICLAFBOBEZREF]
ALK ENEBOEMMAELE L TnD, D
FE R KBS 12% #inLiz, —5 T,
RS IRICAZRBEIMERIT R 53, 1EAK
(2004) 23HEHE L TV DB E O IME R % B R
LTWb, it ¥—RETHASITWDE
W EACAL VE-Fe e B AL L L e - P )
O O JEVINTE OB THIA S LT ey, JEIED
BRIZHD T HHEANRH LN E 2D | TFHEOHRK
DEENZEL TWHEEZ LD,

-
—

F—U— R EF KRB KRS

1. [FL®HIC

B K PE R ERY 2 — (B, EBRt
=) 1 3AbRE 36 JE 31.424 4y, BR 138 i 20.873
53 KRS 1324 m ZALE L, L E RET 5
LB BR B FE DL S HERR & L C 1934 4F0° B iEE &
NT&E 7z, 1EK - IR (1998) . 1E7K (2005) 1X[A]
FiFRIZH 1T 2 RHIKEBLT — Z IZ/ 6 2 R4
BALORBEE LD T2, [GT — X OVHME
10 ET EICHEBT SN 30 4 EHESRT
BY. 2010 FIZZ OFFENLET SN, Zhz
RESIZ, 1971 4E - 2010 4E0 40 £ D= D AR -

B K EORBIZ R LOEEDRBE N E E &,

1E7K (2005) Trs S A7 fi[m) & o bt B & s
ﬁ—‘éo

2. BABEIUOT—%

T o Z — Tk, FEBRHEANIALE S 5 EH
ORI, lNER L UOMEERLY ., E=E £ (b
b 13 m) (TR A EGE, B RRRFE, B K OH S
BEHELTWD, KIBBHNIE A ESHERTA L
TEMFERGAERSAEEH L M EE 1S5Sm0 X
THIEELCTWD, AZEITK 80 cm FREDOREE N4
U2 A5, I B IR LT, AT CTi,

a)

A, TR 22 SEER OB E DT, £
DR R CORTBZ MY %,
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FEIRF IR E S 40 2 R IRFE 2 REfE i & LT, H
e BARKIRITRIR 1 23 BEALO HMED S R E

LTW5, ERECZEHBI O IR EAE D &
B L, MR oMEIEL A RS - sIRSIRE
THEHELTWS, BAKET—XIZ4 A5 11 AD
Bk BEIX b — % —fF & OB £ R F & CHlE
SNT-HEEBEAEZERA LTS, 1 -3 A8
FORHDODF—ZIZonWTHBEOH>T-HDEH
ZREEN ECH 9 RREICEILL, —EDOREDSE
EWH L CHBBEKEZHRAE L TWD, AL, 20
RO B O &, 5]~ A CHIE S =% A
FEAKELE LTS, BEE, BEHRIT, WGICa
WHERICHENTZROF[WGEAI CER (A EIJ D
SONWER—) LT 7 U ARIOBERZ W T
Al 9 WEEIC e B — [0l BB L T2, Ja i s
VRN E AR L e G B 2 T TCIE L, RN 16 7
AL B LT D, BIHIREZI ORI 10 47 [ O H1E fE
YL, EOREZR O R - FEEE & L, 1
T EICHIL, 60 R TREE L TV D, A
X1 ¥uUy NEER 4 [T2ERST L, A
ZBhiE LT 5,

AHETIIEHZFIIIHA-5 A ZIZ6 H-8 4,
BIZ9OHA-11 A A1 A-2 ABX N 12 A LESR
L7z BYETIE, ERYE X =058 3km HO®E
MR RITT A X ABHIHS bk 36 B
31.909 43, B 138 £ 19.510 4y, 1= 1253 m) 23
HD, KFETIH, TAXRZTHIE SN &
D HIT T2,

3. E&£E

Arlalgr L < BEHF S 7z 1981 45 - 2010 % 4R
& L7oRIRB LORBKRICET DFGHEEE 1
\ZR9, 1971 - 2000 4F (1981 - 2010 4F) DT — X

PR LT A OPHAIR - BB AR - H RIS
RiXZEh £ 6.536 °C, 12.008 °C, 1.782 °C

(6.539 °C, 12.049 °C, 1.856°C) TV, I T4
EOFH B O ZFTIZf VY 0.003 C, 0.041 °C,
0.074 °C k& L72, 1981 - 2010 EEOHRENCHIT 5
o BENOFEMERFZITZ N2 0.3 £, 0.8 £, 0.6
ETHY, [IEICEE L CU3FE~ A8 L ik L COF
FEE DS DITKREREACEZRD LR, —,
FEKEIT 1971 - 2000 FEAZ365 1T D AP REK &
1194 mm/year T&H > 7= DI, A A O FAEEIE
1342 mm/year & 148 mm/year /1 L 7=, 1981 - 2010
FECOEMERFZITL 203 mm/year TH Y | 5 ETHFL
95 Lo IR EMEmN R ons, Kk
DORfEZ LD &, E¥EE TS 30 °C 23 HEN
MBE LTS, —J7, WEERICAET 5720 HEK
% 100 mm %z 5 HITER S Tuzeny,



DT, #BRbELZ2—BIOT A Z 2GBTS
HAHEEHRIRR L O ERK EOREENZK 112,
Hicm » IRKIROFEHEE LA 2 12, &4F
DigERiR - KIEMEOZZK 3 177, &5
2, AT FER) LR (FkE) 25
Bt A= T AL ATHERLK 4 - TR LT,
INHDORIZE LD R A . BLTICRIR & Bk
BB TR T D,

4. JUREIE

FEEIKIRD 40 OB %X 1a (TR-T, 4
SEHRIRD FRAIRIT 40 4ETH 0.3 °C &1EK
(2005) A3EiIEIR L2 m 20 528 0id7e < #Etn
WZHHERERBEINTIE 2, FEARIRIE 1980 41%
FCIX EFMEA AR L TWDN, TSI T
HED 2010 D 7.9 °C ZFRWTIZIEFETNTH -
Tro T A ZAOEFHZIROF 2 EEhIERE
H—b—ET BN, 1997 ‘LR ERE L X —T
OB bR TEHTHRIEME M 27~ L, E LR
=L EBEANRRONS, BRkERIE
1% 2010 ECTRAMICHIRZRLTEY | BIRERD
HEICKRERPELH 2 T05 (K2a), HEREIER
IBOFETEIE (X 2b) 1%, 0.014 °Clyear & 4[RO fiE
B CHTz I/ B e JE & fE S,

KA CRLER ST e - SRR (RRfE) DR
ZEAEm 2 3 1R d, WHFE b T e B
BIRASHILD D, At e 7 BT D D e n
STe EESILOMEDS 30 °C %8 2 54X B
IR 1985 FELIRNIT A SN2 o 7203, &
FULARELZ 1T 1987, 1994, 1995, 2010 4ED 4 [A] 30 6%
S, B2 2010 4E1I21X 8 A 5 HIZ 32°C iz
LB B AE RS L TS, ZOFED 8 H
VAN O JRHEPH CRESRM R E B N B A L TV 5,
—Ji, T AXAOBYNEE RS & 1998 4ELLATILHE
Bt — K OIRIEEZHERE L TV DR, ZLIRE
VAR AR FAR I T miR A I E R LT b,
AL, 2010 FFOKERIBIIFERE X —DEE K
BICTE->TEY ., ZOERKIEHE & AHETO
HIEHIZERIZ L2 H O E D DT REEIBRZE,
A, AR IR T b S KU O AR 3 R gk & 58 T
LTV, BFO XS 22 mE s Hs C o R e 5
& DRAFRE K OB T O RIRS A DORETE 2 8 L
TWRMER DD, — T, RARKIR ORI B
L CIiE/K (2005) (2 Xk 2 & BHMR Ze F RS R 2378
DN, SENIEERZEER S
Do lz, ZHUE 1998 A LARRIZ BAR SR 2N FHRIZ#E
U7k TH D (K 3b), 7 A X A& HEAEAIR
BT R o ¥ — DEIZ R THREG ISV, 2
L, BEAHIZB T DHBRIAER (BA, 2004)
BEETHLIEZEZLND, ZDXK T, KR
fE D3 A NITHIE I BT 3 G & B RER
FRONFENFRL BN TE Y |, EOHREEICE
BT O0ERND D,

Wz, FEPN R SIRA b 2 i#Eim T 5. 1EK
(2005) AT TILFEW & KO SR B A )
WAL, SEIFHKMIC R b R EWHIEER
(0.18 °Clyear) 2AHBL L (X 6a), WIZLH D
0.01 °Clyear DR ERFIREB L 272 (K Ta), -
2L, b A BEREE TIREY, —J5, ARl
O IR E NS FRMEE 2SN HE L7z (K 5a), 1K
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(2005) “CIIREMT S AU 72— R [B] i EHR OB = 7 23
A EIOfFEHT CEAL L7 ZERIE, 1998 A LAREIZ KU
AR N WHE L= 72D Th D, ZHUL 10 FEA S
— LV DORBEEHNEEOTIER B L RIF L

TWAHHEEREL TS,
5. BKE - BEZIt

FERFRKBEORELILER 1b 1IRT, BFEER
£ X —Ti 12.8 mm/year DF B REMNB R 5
Too 2D X D I E IR BENME AN XA OB AN
THERINTWD, FHIBNCAD & R4S
R /K BB R IME M A R oD, 2 OMINME
MIXT A X AT —ZTiImtisng, & LAXH
DT AX AT =2 T X HMBKEIX 1993/94 F- LAtk
SIMIZIK T LTV, EBRIED (2011) 128D &
EBMFKERICHWE Y, RREICN&#H %
KNSR~ AKX EFH L2 & OHRERH -
TEDETHD, BT AKX ZIBT T/ 7
Z 72 ROZEEHRIE U TR FICAE L, HAKIC
PHENT-FEBRT o ¥ —Z DT S e~ E
JEGHE TR WERHEESND, - T, TAX AT
—HIZR LN TR EOIKTIZ, O ICR &R
OFEFHOE LIS BEOMEFRILTRRKTH
LeEx2bhd, —FH, B E. KHOBEKEE
bz 75 EHIMIR NN AEEREmE TS 2
20N,

WIZ, EBrE 2 —I2BIT ABSIR N A RE+
Do BWZBITHHEBEEER L R RKEERO AR
EIX, ZNF1 430 cm, 60.1 cm & 729 . HAEN
JERRAL T LT A - @i L & o T R HE
Do AR EFREORFEZCZ K8 ITRT,
1983 4FJE & 1995 4E X E /2 . 2006 4F1XTH
i BEEThoTe, SETITROETN IS
AT AR I TR B B VEDY 1995 4E T 625 em. S s S
TEIZ 1984 453 A 22 HD 144 cm  (IT4E Tl 2008
HF2H27HD 132 ecm) THDH, 7281991 42 A
17 BIZREHRA L, Y HIIREER O DFEE
BIIHERETH -T2, BHOWEET, 1-2 HORM
1292 ecm DOIEENTAE LTV, ZHICIIES
OHEZICHEIRETEEFVORELEENTND
EEZLND, WIS, ROEREBEZERNDRND
1$ 2006 #=C 250 cm & 720 FRAEFRHIL 53 cm
Th oz, BMERKRSIRICITIAE 2B
R0 (M 8), AZEREKEICHE MR 25 R,
LD (X 7b), k35 L 5 il bR IR A
7 BEIMER S B SN2 nWad, 1L 2 BBEDOH
By 23 U T h 2 ORECREKEISHNME R A3
U= ixE XIS W, 2F 0, fEknn, BXE
JRCHB L TW e F I L 5B ICx LT,
TR EEZE O BESHEENEMLTCE TN EHE
BoRET 5, BV TIIARICARKER E & B E)
PHRREDOHE TRANLTZO S50, KRARE
IR TIRBE 2RI IMA L, ZBOBEEN G -
HIND T ENL, FIE TEAED L RERIR
AR CIEEWA EARA LN (K 2), 2FD,
AZCHEBT 5 R ERE N EBAICEL L TS
ZEDNBEEOEOEME MM AE L5 LT
L AREMED N B D,



6. BREZERDZEL

1998 4E)>6 2010 4E £ T H B EGE & 2]
DO JEEAEE 2 X 9 1 Z/Rd, BUAZSASEE X, JRE
0.3 m/sec LA EDOREDOALTEHELTEBY ., ZNLTF
VTR S LT, JEGHITED 4 HlckRkeERy, B
D 7-8 HiZk/NeTed, RmMOBEESMZ RS &
PR PE-FI I S b ORI EDOFH HITE AL
RN g, IO BREYCHEROEELE H 1T T\ D
borEZobND, LR L OB EN D OJE
NEELTEY . B34 EIC, & 3EWcH
FEREINT 5, £, BEEITIEHRAEEN S 0 R b
AL TWD,

1998 4FLLBE DAL JRGEZEA L (M 10) 2R 5
&L R 0.03 m/s B3 LT DA E 2R ME M 2N B
mE Tt EBRMEL OB AT EIT-> TH
59, 2O DRE DT OITHEE D EE N U JEGE A
TR E o TNnBEEZ NS,

iR

ARERA VL T L S S S S O — B & LTI
Liz, AMEEZELDDHICYLD, EBE—U
iz (FUEKRFAEMREIR) 1 THRER BN
CHEEVEEEELE,

51 Rk

[1] &AM, MR —, 1998 BEIREFEIZRITS 1970
41997 4F (28 M) OEIR. Bk EORFEZAL.
P RS, 18, 43-47.

[2] TEKIE, 2005 SR KRFEEEERERE X —I128
B 35 R OK BB D HRTE FOKED
A, B RS, 25, 76-82.

[3] B4 ¥, 2004 EEOHRGE. YEOARK « RET
K BAR & KHN— (RE) [Rthxg]
AL, 217-222.

[4] Vepkdrr, EBpE—, Be—H, EKIE RFERE
TR I IS T B A2 M O, KOKEFRS:

RRbERR T,
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mm/y b)

e N | A TRy
[ R=0. 65
1600 f---—T22R
[ //
1400 | | - =
P — HHH
1000 | - '
800
5 | SN N N N Y N S A [ N N N N S v
ccsococsssssmsoasa SRy E B0 o o M M M M
SN2 8EIBIRKIS28AT3 N R AR R A
= WO N = WO Nd©C =Wl ~NO = WU oo
X 1. BPERES XY —BLOE LT A X RZEBIT 5 a) FEHRIES L) FRKEORFELL,
FERE L X —DF — & 5 FE L —REYF IR & EUR - AR R) bR
T a) T b
19 4
. y = 0.0123x + 11.762 y = 0.0137x + 1.5635
14 BO.1T e N R=0.24
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MRATAR
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VAL ALY

y = 0.0053x - 17.859

-]

A VAl

I

/\

\

18 ©
20

0.07

y = 0.0062x + 28. 67
R

— -
a3 1 2009 2009
<ol 71 2007 _ Mwww
X 1 2005

! 71 2003 “ 2003

1 Tothioh < ] 2001 2001
LT ] < 1999

> 1 1999 = —

2 1 1997 N 1997
PRI 1 1995 w 1995
o 1 1993 ® 1093

hao 1 1991 D 1991
o 1 1989 & — 1989
st ] > 1987

) ] 1987 - S

3

"~y 11985 2 = . 1985

p .
< 119083 N r 3 1983
< ] e S < 1981

1 ] 1981 = 4

o = el = 1979
A ] 1979 o~ i
p=] oo S o ! 1977
R oz > 1975
B 11975 iy —_
t 1,073 s = 1973
i d1971 = 1971
M EFEE EFENEE AU N .%m WV. = - = . - o -
NI S-S = E 8 B 2 8 38 2 =
] | | ] 1 ETW
—
— b -
"w'I =< 1 2009 ﬂm W\.\ < 1 2009
: A_iN. 1 12007 £ B | ] 2007
[Sa™Sel R 2008 = N ] 2005
e RAPOS. i = 1 2003
‘\\}WVO < 2003 K AJ!A.\\' mﬂu ]
i B 12001 s S 4 5 ] 2001
R b+ 71000 il I o 1 1999
i 8 = ] <o ]
| et 11997 T ———t 1 1997
i ] < E— B R
i 1 1995 s 1 1995
i ] o — ]
[ = --zd>a ]| 1993 A T 1 1993
T | =~ | __ = i
! .:AK 1 1991 Q o L <1 1 1991
- . <
“V. ~a 11989 1) 2 PARIS 1 1989
- i e A —te>-w ]
R oy ] 1987 | ~ Am\x_ ] 1987

- N + @ =91 = ]
=1 11985 =S T 1 | 1 1985
Am_ 11983 N ST —— 1 1983

- ’ =2~ = .

| ¥, - S lﬂllllll

“ A 11981 M = g 1 1981
) PR 11979 & n w.w 1 1979
e 11977 ¥ = _— 1 1977

1 1975 B I ]
_ o . 4 pe ] 1975
11973 ™ = o' 11973

“ L i o o | ]
R D B e S S IR TV 2| _ —— _ 1971
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= 2000

mm/y b)

19

i
1
Eam— 2009 | 2o
i 1
| | 2007 “ 2005
i 1
m | 2005 ~ ! 2003
& 2003 X | 2001
=3 i 2001 N N " 69
O et 1999 @l 2
= &% “ 1997 =
TEZ Ll
m S : 1995 Y v = 100
. : > .
. ! ; 1993 & = T 1991
[a>]
h_» ” “ = 1991 = e 1989
[]
Ry = _ 1989 ﬂ 1987
o Y 1987 - 1985
" = 1985 1083
1983 181
— 1981 1o70
i : 1977 1976
_ 1975 = 1973
1973 1971
1971 M - = = = = = =
2 E 8 8 8 B
j i ] 1 2009
L..IITI‘ L._ 1 2009 3} ] 2009
mﬂ < &K 1 2007 £ 15008
2 E | n {2008 B~ 71 2003
= .TH-WmVo 4+ 7 2003 3 1 oo
S 4 A | N Eves 1] 1999
- 1 & i
= S AﬁA m X ] reee < 7 1997
S | & 1100 ] g 1995
pae “ ! B ] 1995 =3 g e
T 71 | ] = X
. | UM\'“ bo{rees = RS 1 1991
1 .
- -n_x.h/ﬁ m 11991 I =< 1 1989
| 11900 M s = 11987
<=0, 11987 E = i e
P2 . 1° ] 1
oA.NWHM ] ] o > 1 19083
- 1 1983 = 1
! a2 ] = 1 1981
! = 1 1981 {181
i L 1 9 AJ i
1. 1107 11977
| “ 1 ore = 1 1975
| \t‘U"Vn 11975 X 110
_ | 11978 ) £ 1 1971
I wv
1 1971
| e, = -

18
17

6
15
c
1
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4. LAk, B LA

X 6.



! y = 0.010x - 4. 841
R=0. 10

iRBt4— aTFHR

[y = 3.0956x + 228,65

450 | R=0. 48

0.9

0.8

8. HIEEBRtEL X —IIBITA

AR T TR

~-& —H —# =%

1B 2R B8R 48 5R 6H 7B B8R 9B 10B 118 12R8

9. a) 1998-2010 4D A BIEE R I L OV b) Z=HiHI D ) 45 5 [X]
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m/sec
15 F)F-—

0.8

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

X 10. 1998 4FLAREDAE I R 2L,

72 1. 1981-2010 4F7 — X ITHS S B ERERE ¥ —OKIR « K& A E

I 3 | £ G58) | SHG8A) | #IEAO-11H) | £=(12-2H)
HF¥FHSE (C) 6.5 4.5 17.5 8.8 -4.6
HeaxuaTy (C) 12.0 10.5 22.8 14.3 0.4
BRESETH (C) 1.9 -1.0 13.3 4.5 9.5
EexunisfE  (°C) 32.3 28.8 32.3 31.6 18.3
REXEMEE (C) -22.0 -19.6 1.1 -13.0 -22. 0
HERKE (mm) 1342. 4 262.0 431. 7 333.2 315. 6
BE&EAKKE (mm) 83.3 32.2 62. 8 66.4 33.0
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The earthquake disaster damage in chemical and engineering laboratory
in the east Japan great earthquake and the security measures after that

Shin-ichi Ito”, Hideo Watanabe®, Yoko Koizumi®, Yuriko Watanabe”, Masashi Inaba®

? Technical Service Office for Pure and Applied Sciences (Division of Materials Science), ” Faculty of Pure and Applied
Sciences (Division of Materials Science), © Technical Service Office for Pure and Applied Sciences (Division of
Chemistry), 9 Technical Service Office for Pure and Applied Sciences (Division of Applied Physics),
¢ Faculty of Life and Environmental Sciences,
University of Tsukuba, 1-1-1 Tennodai, Tsukuba, Ibaraki, 305-8572 Japan

University of Tsukuba,

1-1-1 Tennodai, Tsukuba,

Ibaraki, 305-8573 Japan

We report the earthquake disaster damage in the University of Tsukuba on March 11™ in 2011 and report the

security measures after that. The main damage was collapse

of partition in a laboratory and fall of an apparatus from

laboratory table. We also report a part which was not received disaster damage, and discussed the reason.

Keywords: East Japan Great Earthquake; Earthquake disaster damage; Fall prevention; Security measures.
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University of Tsukuba,
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We propose an improvement of workplace inspection to prevent upset of furniture in the office by earthquake and

to clear heavy things in the passage for safety at the University of Tsukuba.
prevent damages by earthquake, and the related law for safety of the passage.

We introduce official guidelines to
We attempt to assess risk of heavy

things in the office of university. We explain the damages and the effect of fixing furniture to prevent the upset of

furniture in the office by the Great East Japan Earthquake (May 11, 2011).

As a result, workplace inspection must be

improved to assess risks in terms of heavy things at the University of Tsukuba, and to instruct the method for fixing

them to prevent damages by earthquake .

Keywords: workplace inspection, upset of furniture, risk of heavy thing, earthquake.
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Aftershocks continue to rattle Tsukuba.
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Do the following three points for survival, just right now !
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the shelves and furniture to the ceiling and the flaor ¥
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Do not put waste on the passage !!
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Efforts by Medical Area Safety Manahgement Office to deal with
the Great East Japan Earthquake

Yuko Watanabe”, Sumiko Nissato” , Hideko Sakurai®
Yoshiki Ohno?, Kazumasa Isobe”

 Technical Service Office for Medical Sciences, University of Tsukuba,
1-1-1 Tennodai, Tsukuba, Ibaraki, 305-8575 Japan
5 Faculty of Medicine, University of Tsukuba,
1-1-1 Tennodai, Tsukuba, Ibaraki, 305-8575 Japan

During the Tohoku Earthquake and Tsunami that struck on March 11, 2011, the City of Tsukuba was shaken by weak
level 6 vibrations (according to the Japan Meteorological Agency seismic intensity scale). University of Tsukuba
(Tsukuba campus) was also heavily damaged. Medical facilities had damage to walls, water leaks, and damaged
research equipment, and research and educational efforts were severely impacted.

Medical Area Safety Management Office began displaying posters and notices immediately following the earthquake
and the Office called attention to safety precautions. The Office also surveyed the extent of damage and determined the
current state of facilities and equipment. Access to evacuation routes, control of compressed gas cylinders, and
preventing equipment and furniture from falling are issues that need to be addressed to ensure safety.

Keywords: Great East Japan Earthquake, research and educational institution, safety management, aftershock
countermeasure
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A case study of damage due to the Great East Japan Earthquake and subsequent
responses in the area of living environment studies

Hideo Iijimaa), Yoshie Kizawa”, Yasutaka Tsuchiya°), Masahiro Shimizu?, Aki Yamasue®”, Mutsuko Wada®

Technical Service Office for Life and Environmental Sciences, University of Tsukuba,
% Terrestrial Environment Research Center, b)Applied Biochemistry Group, © Shimoda Marine Research Center ,
9 Geoscience Group
a)’b)’d)University of Tsukuba, 1-1-1 Tennodai, Tsukuba, Ibaraki, 305-8572 Japan
© Shimoda Marine Research Center, University of Tsukuba, 5-10-1 Shimoda, Shizuoka, 415-0025 Japan

Conventional earthquake measures were taken prior to the Great East Japan Earthquake that occurred on March 11,
2011, but conditions exceeded expectations and resulted in earthquake damage.
This case study presents an example of damage and responses to the damage. This study also briefly describes the
findings of engineering experts, such as those in living environment studies, and issues with safety measures in order to
improve those measures in the future.

Keywords: Great East Japan Earthquake, earthquake damage, responses to earthquake damage
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Books and shelves falling during an earthquake and countermeasures
to deal with those objects

Masashi Kitahara, Masayuki Kobe, Megumi Amagai, Takashi Nakajima

Technical Service Office for System and Information Engineering, University of Tsukuba,
1-1-1 Tennodai, Tsukuba, Ibaraki, 305-8573 Japan

The University was damaged by earthquake vibrations during the Great East Japan Earthquake that
struck on March 11, 2011. Countermeasures in the form of health and safety efforts, such as routine
workplace inspections, failed to prevent objects from falling, as indicated by significant examples cited
in this study. This study describes examples of those countermeasures and summarizes aspects that
should be capitalized on during future health and safety efforts.

Keywords: workplace inspections, preventing items from falling/falling over, health and safety
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