PRRFZEX v /R 2007 EEMHEMBRIEOMBIIC DT

About the construction of the earthquake resistant reinforcement construction in
fiscal year 2007 in the Chuo University Tama campus

FH = A B @ o

Kouta Uno Hiromasa Nakano
n # # X HBH T £ B«
Kenta Kawadu Toshiaki Kusaka

(8]

AR DOHRREEZEE X ¥ 7 S A DMMEMTR T 59X 1978 FEDOHRKZLOZEERSER LR B S8 D, 34
WO AIEMR TEOFE M THELEL LT LESN-bDTH D,

ARIOWE CIIAFEZE LT TEDH B, F v L/ XANICH S HE OO T—FRE @b s 25
i GRAMITE) OmMyEMTR TR L oWt 25 5,

ENF IR DOMMEERR & 72> TR TR, SRE RN OBREBHIIER 7255 KT 7' L—A @E 7
L—2R), SRCHEERDEREERNCA Y » RIS D AN » KT 20—, BAHEOIE CHEEH A ~ ML T
TRWGAEOMRELE L TER SN TS ZRC (FRHER A » %) %, TEROMEMIR 1L S I LE- 72 TIAIC K
i LENTND, ATFIEH SN LEOMEL R L, Ji L& EORA > b, TRESEEZHET D,

[Z—7—FK) TiER, ek KT L—R, AX v K7L h—, ZRC. BRI A v %
2 SHH

i g SATYT
Vo Carmpiy

1. [ZL®IC

R REEL R v LS (T 1 9 7 SEEDLEEBEA L
UL ST AERESEAR 2 0 N UK 52 T D
KIgF v LA TH D,

BT L A EDBERR R IO T, IHE
FEC L 2@ T D, MEZBORER, MHEAHR W
BREIN I THD L OFERNH 200 TAEELD 3
S A HE O ERARD B e 3R C A THREAER T2
Z ot

- o LR . e :
200 7ﬂ5§@i 1 %ﬁﬁ (Zliﬁf%ﬁ) 277@.1 (f YEE 7‘D a 5155#}##“""3_ p ?#ﬁ” ?“_J'E;‘ ﬁaf"ﬁ?u— 2i7-1 wERng
=V — NG bl kT L e m-—E
*ﬁ) 477@5 (ﬂ_ 7/[/1:$) TARKY 7/7 VX 1D H ﬁgg #:ﬂa ;l:}t_l‘p#—t-__-‘“’ - -r:z:iy.
N N ri 2 DaRRT=t B Rr=0 AT k=
ATXRERT 54 « FARERE - ~T AN T U7 ¥ ) AN —n) A Ba— i
16 BB A B 25 5 el e, ¢ CA i b 40 2 (R T SRR N
SOBTRARESH, WHIATKARZET L [idkpeeerem  san i e
SOV :EEFE;:::%E' Gren EEEE“ Eﬁggﬁ-’f SRETRELTIR
o i LTl G ¥
ARIOEER T, B2 LIz A RO D 5 6, Bl HRRFEEES Y LR

F v L SAN TR BEOKRE VAW TH S 2 5 (4
BHFTERR) ORI EERTR TFIBI L Codt 24 5,

TR HRIEN PR
2. IEM=E AT - MRS A K

TEELFR : PHRREEEEER ¥ /82 2 0 0 7 AFFEE M T RS R
T E (ATX) T 12007454 1 H~20084E3 731 H

TESFT S\ E s iy742-1 & KR

1. B AR RNOSH LR BT 2. HHAAES I RNERERNK 16 SARMEERT

56 LU LFEHEH No.57(2008)



(LU 2 BAEtEE)
FEPRTHIFE : 26,000nt
@ : SRCi
[l o b ==y
FEAERES ¢ 3.7m, 3.1m
#if & 41.8m
I & 47.6m
AT G - SR M OK T 7 L—RIZ L DM+
7 L— Ao
M AR E B - 430t (KT 7 L—A13%R<)
KT 7 L—2HH : 4264
B ERTT > F1—4K : 43,0004
AHZ sy BT I—H 1 18,0004
PNETHT B UBERL - 724% HEL 2 AP AR

N
i

8,100
HY15]

1,800

8,100

H15]
E30
HW15)
s ||
= |1
X

EE
9| &
&
O .
g [ 5
| o | ] i
e 1l T [
EBS i ‘
ERE
[ |
3 2 = = A o
g E B
LA | m%

sswocl9 » @[> u ® 2 @P » » P » <1> » P » P » <l> " @5400%
[ |

64,800

2 TREEE

3100 2550 26
T

|
|
\
|

10

100 301

a0
100

EA

200 3100 3100 3,00 3100 3100 3100 3100 2550 75
T T T T T T T

3700 300 3100 3700
| A R I |

I

N/
=
N/

w4500 3700 370 3700
ko
5

w4300 3700 3700 5700

)

smo F

1500

M4 Cwmy s

.....

FRREFZEL v/ R2007 EEMEMEIEDORIICDOLT 57



|
|

F
I
T HITT

H
x |1 x [ CRRO I SR 2
H

Py e 100 3100 3100 3100 3100 3,100 3100 2950
T rrT 1T 1T 1T 1T T 17T 17T T T T

M5 Dev#EaR

3. EIBENDEE
2 PRITHEE, FHE, XEE, BREENRIELT
WD EICERRA R D35 A R 5 2 L SREE e =
LD TFRRD X 9 7t 5213 7=,
A . PR THITHARN R O BRI (8/1~
920) OHIEE T D,
2. ANBOTED S LEREZMEID . bETT o h
—EEDOTH G R ZARLIIM &35,
N PO THFAZE MER 72 < 72 DI ELSAOFEAN
IR S EE B2 T 2L & 95,
=, SN~ EOE L L, EELSHEENH LG
WX THEAHET 52 L b d 5,
AR, THEAANR—ZXHRO TIRE S D,
FREORIIGAFL, RIRRZRIZEE ~FEE I NI T AN
A RRETELEOIZLOTHY , JERH D OMEMBR
THE L THRBIORIIEZITH Z L L irolz, Fiz,
TEHYHADK L CHEZ S OB L) PRS0
BnEani-,
o~ BRERET - SNTRIGHNTEEOVEEIR, K10 BELIFRD
KRWEEL T2,

4. TEMERAE

IKEGTOMERTNC LV | TEMRERO LS LTOX
HATHIIINTERE 7 L— 2 K AR, 2RI
HREEREOFT HHE LIZ X A HiTR &\ O iR iEE & D 2
L Lo,

2 BN O M EARERAL I 2 ~[X 6 DREZSFERIC
7eote, BRET L—AOEER) 430t, FROT L—ADE
B 426 F L\ ) IR T3 & U QIEPNRAHROME
R T & 72 o7z,

ASEIDOTHEORHHE LT, 7 h—I2 T2 > K7
V=TI BT L— R KT 7 L— ATk,
FEIEOBEEC TZRC (FREESH A %) T35 HERA
STz,

58 LU LFEHEH No. 57(2008)

NEe F@yEan

o E

’7DE]>—<FH/M,777 %fffi

7LER

X7 KTV L —AfEHEX

FE3 ZRC (FiEiEss

A7)

TR




5. EITHE
50 BHEMETT L H— ARy KT i— [R% > K7 i—Tik OfETIEFE LTx

LGRS AEMIIS RCiETH A0S, FRTIXAEk O BFFOREGRUIE Y 217VERE O ) JE X 2R
B, RITIT T AREEH L TD, TG T5, (A¥ v REZOIE)
I 8RR T L D W EHER) 72 L i L7 2 1 — % i L C @ SR AITV, BRI A8 7B Ca Tk
X2, KBTS LT 7 o —ClHRbIABIE S A3 DEHLEFTH.,
MR TE RV, 2 TAHENIK 9 R X 5 B FEkE @ B FEREHE CaTRE AT,
CEEA Y v REFT 5 (A% K70 h—Tik) @ SRETONE,
PFRE STV, ® A¥ v X,
©® A¥ v NEBEEBOMER I OF [ERER,
@ SAZIYNMIEBaT i,
AR
BEIHERTI Y V-
4-D19P200(SD345) P75 4 32
BT X 29y R I
4-1900200 > -
} el
211 1 H-600X250X9X 16— |
%*:; 7
11V
HOOP&EID13@150

8 GLEEHEMIED

2 Gy RBE
299 R7Un-YidEER 4-D19 @200
BE7Z 41 7 (KSW490)

7S50 N7 E
—— WUV T S0~ it

170

— I H-600X220X9X16

9 FEEMNE D

FRREFZEL v/ R2007 EEMEMEIEDOREIICDOLT 59



(2% KT o h—T35) (3 TFIERZ EIZ, 8@
WIIHBER TR 2 A %y RTHEa 7 U —h
WEBOCH AR T 5 Z LD, BHEOH &
M 7 2 Jr— 1IN FReD X 9 22 FIE E SAEE & 7

© o

ARy RETRRREOEF A 2E =2 — L i AR
EHERT 5, (GE4, £1)

RH - NEEHER G 7 7 A /N— 22— T AR

35, (5HES5)

E¥H Z L1207 A FE—RITTRAZ v ROl a5
179

@ SAZIUROTO—RBREITH, (GHE6)
PLED XS EHIRE R H D Z Enn, FRIITHY

179 B ORI N THEHAIION T HA THO BEA Ry RERE=XY L 7R
TFE - BEONERER SN AHE OFR, it TARD

R, ARBEIFERFEORIED GRS ELR S5 T

S)

©

Th-oT,

TGHES5 TSR HE6 SAVITUbMT7o—ER

K1 RZy NpEE=42 ) 77 —=4—h

AFRRRYED LT AT R4
_ . I, B
AR ERAVFBBBE=R I T A8 LVEREBELE—HE
I HELF:
— & T BILIT AT _ THRRFIE
At No. ASHE G oo (coc) i) s E=a¥E B i BHAIE
[Ti9525 T I 531 0587 0 36 6.0 T oK S|
H19.5.25 21 19 1530 0.963 0 36 53 OK OK =
H19.5.25 41 1 1535 .968 [1] .5 5. OK OK =1
H19.5.25 61 1 1531 1982 0 .5 6. OK OK 5
H19525 81 534 987 0 5 6. 0 oK &
H19.5.25 10 530 .973 1] .5 4. OK OK =
H19.5.25 12 530 .957 0 .5 1 OK OK =
H19525 14 529 953 0 © 6. OK oK 3
H19.5.25 16 1 1529 .975 0 .5 4.7 OK OK =3
H19.5 25 g 528 51 0 37 oK oK &8
H19.5.25 0 530 .970 0.002 . 5.4 (8] 0 "E
H19.5.25 2 530 981 [1] 5 6.2 [o] [e] =
H19.5.25 4 529 .949 0 X 8. [o] [o] =
H19.5.25 61 1 1529 .973 [i] .7 5.4 OK OK 1‘ﬁ
H19525 281 i 1528 957 0 B 6. oK oK 30
H19.5.25 30 1 1528 .973 1] .7 6.0 OK OK =
H19.5.25 32 1 153 .058 1] X .2 OK OK =3
H19525 54 i 153 971 0004 ; 37 OK oK &
H19.5.25 6 1 152 .950 1] X 4 OK OK a
H19.5.25 530 548 0,003 5 ! OK oK &k
H19.5.25 528 .955 1] .7 5. (8] o] “ﬁ
H19525 42 529 549 0 7 5.4 ] ] &%
H19.5.25 44 529 .952 [1] .6 6.4 [o] [o] “E
H19.525 46 530 930 0 7 5 0 NG WEEE Eif
H19.5.25 481 1 1530 .949 0 .5 6.5 0K OK 1‘&
H19.5.25 501 1 1528 .969 1] .7 5.7 QK QK ﬂ'ﬁ
H19.5.25 521 1 1532 .976 [1] 4 6.0 OK OK =

60 LU LFEHEH No. 57(2008)



52 #FET7L—L-KT7L—2X

SRR RETRIT TK T L—2 ] RIS,

KT 7 L—ATIEZOWTIILL T X 5 Zafli R ERE
RCOEBFERS S,

O TL—RDJ VERH G EERE T L— LOEME Y
(AT E AT D TIETH D727 L— A
SRR SN IARSEEEER S b,

@ KT7 L—RAFEHEL10 mOFEAEE THAT
DM, AENTERE TORRE Td D 2R H D
TRBITE A EFFEINR,

@ HEEE (772 Y) [WApHEA LD b, KT
L—ZASHEORR & U VE > TERE R O~HER
PRRFINEE A LR,

PbEDX 57z Lo, SRERWEIZEE L3 /ExXImH
VERIRER L 0 3l OBk G DL LRSS AR 2 21
w2 EAWRD L D 7o I CRYERTTH T L & LT,
D KTTL—AD L ERAERESEHOERIL 1 A

TLCTEYET D L LT,

© VEHEZNT L BB ENI T 2 D 2\ 2B ERk B 2
BOCREDIAFF £ ClREZTTo T2,

@ FEHFEHNE, SRR L O v v 7 BB A T
WELSRFEE DR CE 5 2 & ZHERD_EAKEH) 728
fRZABZ L L LT,

@ KT7L—AORYETREE, SREERFRHZT L—A
MENZEDRWEFIZEAL T, 8RO T 7 k
FIRREECENHZRNO K D IR LT T L — A & H
DfHFBHZEE LT

A BIDOSE R EIFEFI IR E DR DO TH -7
23, Mo h VB TIETHRBROME v 3h 0 | H
LS « H T MADBUF I ZRYE - @HIZBALTD 7
U DERER DT T, BREORYERONE TIZRET 5 Z
EFETYH (ATK) CTRELEZENTRNTCEOEE
BTX (KR CbEHIhLZE Lo,

HFHES KT7L—2Z EUHEAE

FHE9 $RERIRI

TE10 SEHERRD

PRKPLES v/ R2007 EEMEHBIEDHEIICOLNT 61



H-600X250XX16
(S5400)

52445412

(STKN400B) o

[~BH-600X250x36X16,/ ./
(SN4a08) ///

H-B00X250X8X16
{Sh400

A)

16

(SM400A)

H-B00X250X9X16

(SM400A)

68 g
! N\, /
epgs o <5
‘ ‘ T
N T
GPL-36 %r Y o L i
20PL-16X#£200 ﬁ»:é S| | ‘ /1[\ ‘H i
BH- 36X16 i 1001} /3y 4
‘ ,,,,, ‘ /*@ @\
f | ~.
SPL-16 T ‘
#‘*S 4 ‘
|
9244.5X12.
[®®w=] (STKN400B)
GP-36 (WM
(SN4908)
H-600X250X9X16
($5400)
H-600X250X9X16
(SM400A)
10 $F71L—2f
1200 1200
(SM490A> 200 sbo 200
H-600X250X9X16 500 400 300, 300| 400 500
t
CSN490B>
(SN490B) | 2700 GPL-36
GPL-36 3
& =
~ BES0X36X16
= BH=600
< AN =] (SN490B>
@ o e}
o| [ =
®| 2 (SN490B) ol \‘?‘ 5
@ P BH-600x250x36x16 | £ ..l CEI A
o L a , ~ B
sl w ~ o} oo < 2 < i
ol o  8ld o \% N IS0 N og|
w3 S NG ° ° o =3
0 o vl e o | 3 S0 10
ZSFL — 4 gt | — ,+,Lﬂ bl oo | olaNe I 2k [l9] 7ot o~
@ SN o ols o 7R
= (SM490A) > & ~
o | H-600x250XSx16 i} 5
% " [u eI (SM490A)>
i HF600X250X9X16
(SN490B) o
GPL-36 = (@)
PL-16X 6200
2700 (SN4S0E>
% i 100[1 250200100 S
0 200 150 1p0 3e[20 1oh 150 SN490B> @
N o efee GPL-36 S
o
IS4 oo o0 (SN490B>
o L BH-600X250X36X16
alLx =
[E===E=) CSM4S0A) =
| H-600X250X39X16
300 ' 300
© 6o _ =
o I~ @[ 4ace2 [ 4 &
|
€[ 4c8-1 [ 1 & |
el o . T/

62 LU LFEHEH No. 57(2008)

X11

BRIHERYEX]

BH-600X250X36X 1
(SN4308)

20 3@120 12

(SN490B>
PL-16

|
EIHE

5

0

203120 120
425 ‘ 425
| ‘
= 1
i I =C T I T
[+t [T I | I 1 Eaas
(SN490B> !
2PL-16



53 ZRC (FiRAEHA X855
SR E IO [ZRC (RIRIRSH A » F53E) |
PR Sz,
W DRRG B CIIBRliREh A -~ F TlRgtShi=Z 9
THDHH,
O KT7L—AMETHDHZ EDDLEIRTDA ¥
WPRAAATRECTd D,

@ R TRLI LB IIFFITREE L TR EINLEE T
DRI A FUPR LD BHETFRTE RN,
PLEOBHNG, BifER BGOSR E O & SID
ZRC (FiEEEhA %) 2BHTAZ L ERoT,
ZRCIFWHEIC I DHEN mE L < TRED X 9 72 E B

HARESN TN,
O ZRCHEOFHRIEE 25T GRE SIVEEE K
OEBEE O THFFS D,

@ 1 TRIELICWE T@EZEAMRI) L ODR Y (8
HERZ IR OISR Ay L7273 Ol 1. 725,
Ytk ThIZABEIE IZOWTHK T L—X L[4E
KROBRH ) DRSS A~ T TE RN, Atk ORRT
IZE - TIZRCOBABRF TE 2D TIF 2V &l

s,

6. BHYIZ

AR THIH TRIANC G, fi TR bakat! -
i XTI N CTARBRBRODER 3735 < FHRY ORI D
DAF— K ThHoT-,
ZDOHFTHYHOMMEMTR T HED / U7 Z R RKIRIC
A7 L7203 & ENI AR O T AR T4 IRk 5
WHTENTET,

WEA O HIEEBIROULE b & A4 IR T HOF
FHLENME NS D & B b,
SRIDTHEOIHE - 7 U T %2440 2o ol
ELTAEPEAZ ENTELENWET,
BAZIZA IO THICHT- 0 B 2\ 12 =S 5O
J5 2\ Rk A 3D L CRILEH L BT £,

s WO

THE12 25fEME (A SRR

Summary : Seismic retrofit work was carried out at the Tama campus of Chuo University as the first phase of the
three-year seismic retrofit of the buildings that were constructed in 1978 when the university was relocated to the Tama
area. This paper describes the seismic retrofit of Building No. 2 (General Research Building), largest among a dozen
buildings on the campus. This retrofit work is one of the projects contracted to Tobishima in this fiscal year. For the
seismic retrofit of one of the largest scale in Japan, methods other than the traditional seismic retrofit methods were
adopted such as KT bracing (steel pipe bracing) requiring highly precise steel manufacturing and installation, anchors for
welding studs to steel members of steel reinforced concrete structures and ZRC (normal temperature galvanizing), which
has been catching on as a distortion-free alternative to hot galvanizing. This paper outlines the methods adopted in the
project and describes the points and improvements related to construction management.

normal temperature galvanizing

Key Words :  earthquake resistant reinforcement, chuo university, KT brace, stud anchor, ZRC,
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