EEAGEY ORI B 5 EIEH:

ol ke B

E R

%< 0)3@%1‘%3&%0)1%@ ShBWTE, WRRPEEI VDI S E XA S ZTDEDE L
Thbh, ZD7=0I2, BERC, EHICEEMEIEZE S NZD L T05,

FREOHIZIZ, %@i’(ﬂﬂi@iﬂ!*ﬁ AbETHREOFETH 720 T 505, FES EERE
EROT 2 EREO DL L Tilikd 20 HERH 5,

[EIFEALHE (1ISO 13822 RER ML O 15 FAMERTAR) o Wil LAE3EA 2005 4FICFikp < A, Al
ATARIHIE SCH DEEREY (2011410 A F8TI) T, EERMEM ORI 2H D L b hiz,
FHEEPEMED R Th > T, TOERIFHIZLHERE TINETHh I LM EIhZ L 2R
HI DL LRI, HPERGEIC BT 2B L ORI DOWT, hRZEDTH 5,

HpE O EIEY: (authenticity) &%, Z OBEEREW A EE & L TMAIN (original) T
iz A2 = — 2 (uniqueness) TdH 5 Z L& X FH, ZORMORiM: & FEvE EHR
(characteristic elements) #5835,

HEHEOREIEIEOHFIE LT, Y ORHE, Husthtt, BBoEs, s XOtRoxz =
TEDZ L by KEORFEEGIRL T, L 7z,

EH OFHEOBEIEERIIE, FEOE MG S COkh - 728, PisERT v 7 —
BEDFELME S ien, FRRICERH S i g, fRE L TE - oRBEOEEM
DR > T\ 5,

SO FERESFECMIE T D 24, THIOREELZY, MEOEAISL T, KR %
P CEEIRA D BIKE” MEFHMICERH T3, RO KBRS LgfesEg TR
MEWENZ 2, BHETWS /34 L P77 MEXTH 5. ALk & oigseiicsnTid, K
WiCFE S22 M I 4 18 < JERERRE & 2 > T 58, HEFKIK T TARDIE R AHETT L

Tnb, ZOWHAOHIBE LT, Iy o) — MUBESILEGRD 7 v A —ic kb, BfFO
FHEAREEL, SALTHEH LM TIRT 2 L0 BERFIIR LD,

JESH RN OFREIZBI L T, ThZhotikic k-, 2 trd, /2, 20
B HEIZONWTY, BikoTnd,

PlED X512, BMOMERRE AT L, Zh 5 OMFEORE EMEDORHEERIZONTELE L
7z

SRR A DG L LTE A, TORBICHENHED Z L 2 PhT0,

F—J— K EeHE, EERDEY, B foundation, heritage structure, authenticity

WA N R FEEE A - F B
JEEsZfHH + 2011 4510 H 24 H
JEREZEEH - 20124-2 H5 H
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1 F

% < OBEEREMOBIEIZ W TE, R IX DI EEMEE2 XA 5720080
ELTHbh, TD7202, BERIZ, EHIHERESZE S N7ZD LTW5,
FEREOHIZIE, ZOMWIROMBRIZEDE RO TFETH 72025256, JEHES HEE
MHE 2 RO 5RO DL LTk T 2 RE ¥ b 5,

AW, RIOEEHEYE (ISO) T, MEEMEYOREMERHE2IRD i sh-Z &
EWET S LB, HEEMEICK T SR EIFEORENONT, BRNZEDTH 2,

2 [EREZE I1SO 13822 BE s BE MO EFEIEEHE) (EXE EEBEY

¥ Bk UE 1SO 13822 (Bases for design of structures -- Assessment of existing
structures ) (FE 77 4§ 3& ¥ O {35 FA VLG ) 23 2005 F 12 0E R LIEEICA - 2 & &,
ICOMOS, ISCARSAH (A =& ZEEMERGFO 0O OMMEERFFZRER) 77, M
RGP OIS, EERMGEEMA TRENT 2 K5 1I2en ) BB hiz,

FHEE, ZOISOFEZRERB L LU TERGHERIC LSRG L LTSHL,
FEUEIL 5 % D 2010 4F-12 SO 13822:2010 & L T5HK L 7z, (http://www.iso.org/iso/
iso_catalogue/catalogue_tc/catalogue_detail.htm?csnumber= 46556 ) ,

ZOHHUEL, BERRORHEY O 2 & DS NR EME 2 BG4 % 6 0T, MEket
PN EETRE LTS5 A 20T, MM E W BEE 55 Tnd, FEHEOARIE,
— ) LG T h 508, (HESGE 1 & U CGEHERMEMICET 2Vl 6n
T3, FHEHIZL, HEEIZOWTO authenticity (EIEM) Z&&im L, 1SO 13822 OHEE L E
RICBWT, KOES BNEL K-,

[SO 13822 fi1/E & EERHEY

FHEE & E 2%

1.3.6 EEBEY

BUFRES D 50 LRBE ORER R T, HIS ORI A 8 PEMifiE 2 520 % & D,

AR EEREE L, SRS BASEEY, B, BRULAEEME &L

1.5.3 EBOETFH

REEVI SR ST, HIEEO B Th v, ZOEEMEEZE L TE
HLATIa o xn, Zhd, EEOEIEYE S BEEEOREERDFE D LEH b
5T LEEKRT S,
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3 EEOEIEMEEFFERERR

HEEEDOE EYE (authenticity) &1, Z OEPEROEWAEE & U CTHAIN (original) T
flilc Ay 2= — 2 (uniqueness) TH B Z &% X9H, ZOFRNORM: %2Rt BT
(characteristic elements) &Fr3 5,

EPERDEMORFIZERL T, W E T 2 EEMEM ORI IERR O« TV, R’
IEVESER & R L EPERE Y SR T 5 Z L 20T B RNETH S,

% r = 2% (Venice Charter, 1964) Y 1235\ C, 4 3® 2%, BEIEME “7FH 2 b
7 — 3 Z (anastylosis (Greek)) :take column back to original position ¥ % JF# DA E 12
R” OEEBIZHEDNT, [FYIOMBRFEVIONEIZH 5 | T & & BPEREY O R EMED
HERTHBL L7z, ZOYEE THEE ENRINOBEERG X AE2TOT, Ik
B EPERGEMICHIB L 72E A Th > 7=,

1972 4R 12T U 7= B PE S~ o0 H AR E O IR 13 e E T3 — A 1992 4E T,
125 HFHOMBETH 572, HRICE ST AV VP LM EfiBERRESN TS
EVHRIEMOERN 5T 5 &, KEROMEYZ, #ifsaE LD, 4V Y F stk
REINTOIHERED LS, FE, v AEREIIHE S5 K5 REIEMED S %
723 LIRS TR,

HAEBIGFE, A 3x2z2d0ed3EERNZEESEME M Z, RRICBWT, #E
DEEPIZOWTORKGR 2TV, ZOREIE, BEIEMIZET 52 2R HE (Nara Documents
on Authenticity, 1994) * & L CHRIR & h 7=,

REXFICEWTUL, BRIEHICHET2EREL Y = = 2ERISE T 2R/ AF & [EYIRS
MEORE] 26, [ZOBENET IR IZES] 2D THS L L, RRINOHML
LA 5, WK Z L IZ R 5 ALDAFAE % 78 5 LD ZRRMED FARISHEE L T\ 5,

4 EROEEMOEH
4.1 EYOBEFHE

ERSEOERIOFIIZIE, “O0HERAEZ 6h5, —DIIFEHENMERT 22, —D
Hix EEME ISR A5 255 Th 5, EHOFHEDEA, 4 2 ) 7L o FEEB O
FEBICETONTOT, OG0 iz, mOEEEsH 5, @i, 1173 4125
E Nz, MR S5 m DB EFETAMICE FRRELZZEEH->T, TOEMITIT
200 AL, SERL7=DIX13724EThH - 7=,

A 2 7TEIBUGS, EHRHEOBETEAER T aR - e UTHEL 72 1970
FERIZBOTE, EEOEEMHE VWS K582 LB3BELLA T Ei3aL, WAIZL
THEAERO X FRET 220 TEITKRIEL T, PRAE» S, FEhIXR®ES
T,

1990 & a b, FERMBEEZGINARE SN TOL#EmSE Sh, BHiT2, 30TEN



Fehie X MR, AR, MR IE AR X iz,

T, EHFRIL T WHIOEOEFE T 2K — ) v 7 LT 2 LD, 25 %2155,
WARHERES 2 DT, FAENTHMRA T % &0 ) BT s 24, P I3
BERT, TOROEIE Telo>BEPH D, EHWR T 2L LT, TOEME»5,
R, EHOREBHEDH VA, AF A RPEITEWTEEMEINzL WS FERE H 5,

ith B R T i s
2 ' s

ERETO L
B EERAT

m .
20
0 T
. |

"""

Mg R TR MERTE
2 Comparison of three different methods (3 DDREL - 7=R7EHE)

ARETIZHENT TR L E RS N2, K1ITRTEIIS, O — T VEELTED
fERBEI 2 JIH L, ORI R — ) 7 CREFEI T O 2 R ZHD, OhEH-7-
2R AR T 92 Z LI K D AREFE T 2BHT 5,

2 IZZ A SN BHBOBEEO B Z /R L 7=, WL, 777 P 5 EI2 k5%
SR ORI, o KOBUEE LEEZ /R L7z, ThEeD LR L TAS L, dFled
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Ut B & e o 72RO IEFERDE & kg5 2 2 D F $RAEL T2 008, ki T
BTHDEEDNnND, A2 TISREIN T EERREXIEEOR EM 2 B L T
Wb TR AE» o7, MRIZYE, TOLSBERELS2DOTH S,

4.2 EBE#Et

IAEE-OHHW A& 2 s airtid, #6570 (593 4F) DRl E(RA 6 Tnb,
SERIFRR IO R 34 (1168 4F) 1213, HEAmIAD, BEfhth 25325 L 72 FiE o 1%
AT, SHO XS R THEINME FAAER U, (RE ERAES, 1970) ©

E:.—:E=l=_--.==- n.

FH 1 &mmmb%Mydmemma&mmoﬂmm@onmewa
(BLICEDSHERLEOUREX)
The authenticity of the originality of its site at shoreline with historical Shinden Style is preserved.
KESFRIIMOBEE!Y E VS MEMIPREINTVS (=BEEHE2EHT 3)

T Z i, W BT SOERGERE 2 kL, MRS LA e300 D B,

JFZ%EHFW)&E%J) ﬂﬁﬁéﬂlb)\ht@htiﬁ AR L, X612, BiEEWD
PEBIFRUC SIS 5 N5 Z & T, ATEOWE, %1 @M%Hlbzl\/uf_i_%ﬁﬁ/iti MR T

%, FK 8 4 (1996) ﬁi??i%ﬁé:}: LTHER SN,

ik RS A X A ARG, (RO RN Z kA Tn B,

HABSEDPIR T H 5 B/ TE 2 & TR ISR E W > THA T3 “fin Tk 23
WHENTWR, a2 S KD ERIUIHEIZE->TLES, K3ITRLzkHic, 7ik
W2 AL, “WrThH” EXA» 52 oa0 FIch 265 ‘ARl 122l Tn
A
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after7C.A.D.

3 Development of foundation style from pillar in ground hole to pillar on foundation stone

AL TR, SRAEZINOBRYERBESOER)

A I BN TUE, Z OISR BOMEE AN ICH 5 2 L5, REIIZIINULE
HIZIRM D728, KO TEBIRE ST,

BEHE 2 Wooden pillar upon stone BEB 3 Partial replacement of rotten pillar

(BAESLLURRE) (AREOERROBIEIEZ)

R AIZ B TE, EHIMICSIK TOSSEO A EL, &L, BRI AN
Y FY o FEFHLT, Reris B, ESEZHIM TR EL T, Wk
ENFIEN D RME LIAIL, WISHIWOREE 5 TS5 5 2 WOEEE 2 KT 5 %
BELTETL2ZENTELD,
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4.3 BEHHARE

Jik Skt O BT RIS O KB, S EH916.6 m,

MOKRE24.2m, FHED9.9m
(EEEH 3m), MERIIF60t Th 5. BEOFGEIIMUMLELE LIS ThHOE

RO Z 4 DOHE (il [2TELS]) TXA TS, EHIME, THEXA 54

DOXHREZAEH T T 5, PIKOKREIEIZ 1168 4 ((Z& 34) Al b X
NTW32, BHFOKRBEIZSKHET, HEIZHA 84 (18754F) Th 2,

BE 4 Great Gate of Itsukushima Shrine

FAERIREE, EOHLA SHLE THHRE T 11m TH %,

K EDIEFEHAE DO GEII AT H 5 23, EFEOEEBEPLREOR - V7 fERE R Rh
X, EREFERAEOBRILL -8B 25 55 ET10-15m BREORE L Bbh,
ZOTRIAEREY D 5,

KEEOBEL, BN 23 4F2 5 hhG S 7zFBR1c, BHEET DR E b 2 FREHWIL 72,

-1.80 -120 -0.60 0.00 0.60 1.20 1.80
00 dround Sl‘lrface
P

FINE
sio_né bl(.)c_k(GraniFej : p 0.24
: A

Distance(m)

Depth(m)
|
N

-1.00

L, S
BE5 Exposed wooden piles

(fEEERICH N 2 AH)

4 Foundation structure

(EREE)
(BEAETZEES

SHWESE (1950))
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EEH S EE MBI R A 2 OME I L, BFRERIZ, WG 42 FoBRIC X
LBbhsarys) — FEEEZONICHMABENZZE WS (BES), MM T,
AKE1R(0.3m) FREONA, 30 KXFEEFBIAFNTHD, FFHOIZE SITROBR
HBHIENRADENIE VS, MIORIEIAHTH 25, HBEEETIEL WS LT
DL,

ZD &S BEROBIE, TAMEIFINS,

BHIOFIBRIZIE, BREDOTANEZEE 1.5 (45em) DAV 2 ) — | THEAL,
2V ) — O RIIEREDOAR (FX 8+ (24 em)) Z#E TR L2 b 5,

ZOWHBIZL B L, EBBEITORREEO I X UHIEOKETH 3 L Bbh 5
MOBEE 6, RERTFAGHIIEh T3, K5I KBEEOFmEMER, X6 I12A8%k
TEROSMERL 72, FOFAEOREMOMEE:ZIEHEL UTURL Th 54, AERT RITR
KT3emTh Y, FAEMOMERNI/N S HEEMT 2MEITRHIC AV EEbh s,

{73
255 .
» e
Great Gate "Oﬁtglz“ E X 2.4 o
0 100 200m wEE 3 .
= &
,mr;mu LPI&.E . 3
PP L) S aamt 0.9
i 5 ®
=RES EhE 0.9
L L e ABTOR . PY
5 = LA R
;gt G Lo e ﬁizgmnﬁ ABRET e OC m
5 Location of the Great Gate “Ohtorii” 6 Differential settlement of piles
(KEBAER) (MOFTERLTE)

Lowest Sea Level

Rock (6ranite)

7 Thousands piles (piled raft foundation) (FAMER NTILK ST MEE))

TABLE VD FEREREIE, X 7IRU 228, BEFHIARIC 2 < OMiE B BIAD AT
HU, KEHHIRIZZ K O AT BAL T LT, MWEROEKRE DL, AR E - T
KRN OBABHIF S D, FH, MEMEO LS ICHWELTH 2L I3 ZOFEFELO
BIRBKZE D,
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4.4 LiBREEE

itk LR D558 BigIcFBls b 5, RO, 930 ~ 40 m 2 ORE5RS 1
JEmHERE L T 22y, RIBOWMAEE CRILOMOO RO i ditrHEXREHERE (ZAEd 5
FEIESFOMATIS S DRERERN T, —ERRORIE L X h, JLR AD 977 fRicifd s 7z, K
EVYAHTEEGE 40m, 7T 8MDIETH 5, LWEMAEIC I, 1984 FFi2frbh
T2 KRIBEBIRFOFHAER R TIE, ZOREX, a9 2D FICRMOENMA S D, EiE
15~ 18 cm DAKI ARG 8 ~ 10 em TEIITHR XN T2 2115 (Jean Kerisel, 1991) @,
) =ik, BEEOREEELEZIRRSHT, ZORBEEONENEL, Jalbl 29538
AR T 7 M HBEOFERTH 5 Lk XT\W5, FHIE, 2010 4F, LHEYEE % 554 T6F
ULSANRE D & L7, RigdwiE T3, EVEEICBET 2530w anL, ¥Rt %
WwWeROTHEFLs N,

{l

EH6 Longhua Pagoda, Shanghai, China (i &)

ZOREIERIL, RRMERIL T, MHADEILE 5Tz (2010410 H), 20
fEFDO A KNIAH T b 528, HEEE X 1,000 FFLL ERSB L T, ME?H 5 &1
BZns, EEEOESMABILE EITERL T 2D TidEnwhrEEBbhb,

K718 L7289512, TAMITIERZST LY, MaHd s TEEL T ab
Tid <, WETHARISIFON T B IRREICZH 5,

Zo&S BERERE BAEICENTE, /S4 0L F - 77 b & (piled raft
foundation) &PFHIN T %, FEROIEERGHZ W TUE, FEREIZEROFEE & RO IO
T IN T E /e, IFROEEE, EEEGEE R AL NIHEN S DT, K
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WEHRTRNIGE T, BRI SRR S Y ISR ONIGE T, il THh 5, ZD/Sf LI -
77 MEFEE WS DI, T ORVERE L ROEFEOEEEEL WS &2k B,
%%mﬁ,&<tm%®@jﬁkw INBED WTARKSSHE N M 2 & ¢, BiA X fikE £ T3
FEXHDLE, BEEDOS BT T OIS, MiAEELZD, bMiatRmIEzz03%
BN RELETr—22H 5, :@J:vétizﬁn}:#, NAEFETIE, XFh3Es LR
KEBKRENGEED, /SALE - 57 NUHELRHT 3588/ MA TE W5,
HADHFEFRERGH IV TiE, 2001 402, H AR RS [ RGE R EH RS 12
O E MR e s, SA LR - 5T bﬁtﬁ"*bx BilEhTnb,

Z Dk iE Akt O KBRS R ORFIE ICHH S T3 “TAN L0 (B LEOR
IEPEORHEE, RO IC 351 2 M OP R T D > T, REMICHHEY %2 XF; T
ELHEEATHILTHZenTELS,

4.5 I—0Ovy/N - LRRROER

440 7 OXRZZANZET B EEYOFEREL, WEgHBIC g (17 v b EEh 3 [EH
KL EORT 572 . @) £ TARML (7 T8 2FFITHTIRL T, 2O LISHEEN % A
L IR S RIIILA A LT T2 hiEETH B,

ZZUZEWTL, A GD TOM T KD A LFIZ& > THUE T 23875 % &
&I, WMBE OB MICEEA ED TR LDDH %,

LPLTIAYTVYEDANLYYFR, TANZTOHEBL2) Y, av7DH V7 bXRTIL
T2 5 EAERRO AR (X 8) 12k Wik, M FAKDOWEA EF A ET, M RANA FA
DODOHD, FELEEREYIHFEIREL TS,

X 8 Northern Europe (AtBXi) BE 7 University of Tartu (2JL k 9 KZ)

BETIZTZ =7 ONEEIPD 1632 F 1@k Xz X2 5 4 b w K¥OIEH Z
L7225, HUF KRS T IC & 2 HEaEpavfig L 7=,
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9 Foundation of University of Tarto and repairing method (Avellan, 1995) ®
(ZIV by KEOEBRIEE EMiEHE)

R U WO R LA IRYIFEE L C A5 &, G, WolomLz-zk512, L
VAT 7D PICEENRBEFED LN TED, O TIZIE, A (cribbing) 23l %
NT, AMALZTHBEETH -7,

BHE 8 Concrete side panel to constrain foundation (Avellan, 1995)
(E#mERADa > 7 — MABE/NRIL)

ZDAI by KBTI 2L, BT MG L a5, fimdssn
FIEDTHhoTz. ThDH, AMOHFIH AL THFEBKEE, LyiTay
INSHHIEFTORIDOMAEFAH I 27 ) — PSRV TEEZAAT, T 5751 L[ %
HFRCIRNZEALT, /SALEEHHE TS (BHES), X612, /S1IUEHE & Frad i
CSHIEY ¥ v F12 K o TEWIFE & Kb 5 B LS 4 72 (Avellan, 1995) ¢,

SO by KPIZE T AL, JERKIC I U 2 ka5 R I 36 1 2 B IE D —DTH D,
ZOEIEMEOREE U, XHREICE TET S0, bz KRBT ClElE, 2o hick
AT N TR 28K L TRt e 35, tnwi ko,
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5 £&&

JESIRSEY OHFEIZB L T, TR Zholilic k> T, B rdn, F7-,
ZOHIMEFTIEIZDONT Y, k> Th5,

AFC B0 TE, MBSO E EM 2R RN Lifffle L TEroRIEE-ET L, H
FHICBWTHERHARIZE W TE L AL N5 TANR, JERROERSGHAR I 6 % HhiE % 3
L, 26 OREFEOEEHORHERISONWTER L 2,

WOREE & R D 3 & L CHE A, ZOMREICHENED Z L 2 LA,

SEXM

(1) ¥z =% (Venice Charter, 1960)
http://www.international.icomos.org/venicecharter 2004 /index.html (F£3C)
http://www.japan-icomos.org/charters/venice.pdf (R ¥ K OFER (HAA 3£ 212K %))

(2) EIEMIZEd 52 2R XEH (Nara Documents on Authenticity, 1994)
http://whe.unesco.org/uploads/events/documents/event- 443 - 1 .pdf (FE3L)
http://www.japan-icomos.org/charters/nara.pdf (& # X OFIER CALTIZ &L %))

(3) M HIAEE (1970) HESOHHERE B, 1979

(4) HEEHSMEEEYIEMZER 2 (1958) BUS ML EFE I O B LI A S Y IR S PG
HE—E AR 23 FEEE 32 %

(5) Jean Kerisel (1991) , “Down to Earth, Foundations Past and Present: The Invisible Art of the
Builder,” p 38 -39, A.A.Balkema, Rotterdam, Netherlands

(6) Kari Avellan et al. (1995) , "Strengthening the foundations of tne main building of Tartu
University, Estonia". Proc. 16 th ICSMGE, Osaka, Vol. 4, pp 2747 - 2749
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Authenticity of Foundations for Heritage Structures

Y.Iwasaki®

Abstract

Foundations of heritage structures have been considered as only to support the upper
structures and the foundation systems have been easily modified or changed during the
conservation works for the upper structure.

Some foundation has been developed in special geotechnical condition of the region, or
foundation might compose of the characteristic element of the heritage structure.

ISO 13822 (Bases for design of structures - Assessment of existing structures) has been
recently updated in 2010, and added an Annex-I Heritage Structure, which expands the
heritage to include foundation as a part of the structures.

The concept of the authenticity may be understood more easily by the following case of the

Pisa tower.

Grouting

Upper Soft Clay . -

20 | S . Znfiis
Middle Soft Clay :
———— . Middle Sand o
Lower Soft Clay
40
Dense Sand
m L i

Soil Extraction Grouting Pile foundation

There were several such methods of grouting and pile foundations to avoid the failure of
the leaning Tower. Soil extraction was selected without considering the authenticity of the
foundation.

The inclination of the Tower occurred because of the foundation is a direct shallow foundation.
The characteristic element of the leaning state is not only the high rise tower but also the
foundation system.

The paper will also discuss several foundation systems of wooden foundations including

thousand piles in Japan.

Keywords: foundation, heritage structure, authenticity
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