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cheet |4 A ST 245 0] BAE Ak o) 5 Folis Algke] ma ot H gz ek =3
22 9190tk R 7T ArEolojaks SIALA )AL piEe] 71 4AHE
2 A7E Beighe 4ol 9A) ok ueba 2]
A\t A} A R ol A a e QA
oA, oA S=7) 3k Zio] 21918, olof e
P12 28 YA Mk, 1] 2 45 o] 7] SIU} iy AlZkl A 2olisla 247)
o) st 7158 ARl IR} Bk 6~7A1712) AlThALA, X\ 5HA ol AT} 5 A1 S o]
A5l Aam e ofahe 7hekslul 150 oA 53 B ok e AlA LA o] B
Aok 2ubEsl 2740 Autelo] 22 %) 9 4 417 to] .
molA| o) 25} A o] AT Al Aol v12 Fakel thal Al A AZALEEAL, Lynne C.
Lancaster'= “@- B3 S0] 2ul7l al 487} 58 Baraa) sjoley 2ube] i, ik
i, £2 5 2 Ao mulo] §93, 7} X9l 0] AZ27}e} 7| &A1 5-E 1 a4 Hlold 4
ATk A2 A 714 2 AT v 1 AL mhe] o x| & A7) Ao mE 7 dH] A A% E
ol 7120 E ek 3 7148} 9k o)) Ao B Aol Zelat Bl x|old
molA|e] gako] Ao mul aFst AL oh Qirk & o w1 ko] B7]e} A2 ob
20|11 3hulis |24 o} THA 2 Ao, 2P (Ferghana) £ TE QL F3re] 4]
1 (Kashgurol] 81, 12) 32 Q1 A 55717 1] 37 o)) o] A 5L %3 Lolrh 3
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a[ 11 (67745 &) o] MBGU AR O 2 A =] AUk 660d WA & HIk 5 Gt WA Brof 4=
Lol 668 HHT A B =, SA 2UAE a3 S 7] 9 = BT S
I, AA R EFSRIES U A 83 oS 2 21 442 o] 7 7ElcE ALt e O] ' o] §- Al g gk of] 4
& FE BT S5 A (HFHA)Z A of A, vk W 6761 119 kil R (2 S5 ) ol A2 7)
v 2 o] S U A -2 WA U E At 7 A o |, TR (1, F) (S-SR, 1987),
b, B, B, pp. 112-155; o], U AR A, (5574, 2012), 53] p.77. 7% (https: //zh.wikipedia.org/
wiki/ZZ2:¥] J7; The Cambridge Histoy of China, Vol.3, “Sui and T"ang China 589-906” Part1(1979), pp.231-234, 281-284.) ©]
elal APl )23 1), S0 A o o] B AT o] 23 (A AEel 1A £ 242 Alet
o) A 4H9) 4 HE R Hob 7] AL o7k ek A e e 2 mok mele] HEAZoA w2} 24
o2 S7hebolH ANA 7] Bo] I Eo] SHEALT, 415§ o] 7.0 Ao} Bsjo] RE0] FUL UL T
3 viAIE 4= Rl o] Aol A Bk gutett of et A 7| e A 5 0] Aol et e A=A A HEE
Q3 Bl

33 Lynne C.Lancaster (2005), Summary(on-line). DOI(https ://doi.org/10.1017/CBO9780511610516.007.)
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Y

_O bl
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7HSUE ZAI Tk 64171 S Goll v R Al S ol Y A B =92 S5 Sl ol & WSS Zith= A= QAL &
A= FFS A AMIEE 3 WaKesod o) ) ol S AP o] o LA S FEE L U AHUE S
of et S=ro] e e A A, A7 A7 s e A A 7|sEolth Al A48 A9 ol&H i F=o Aaw
© A ek AR (3417] F4)oA 27 E 57 A B 5] ehrE (Tsbkent B $-220]7] Aghe] =
) Aol A 2 A2 E A Ao g HutE] ek ] 55 4] -2 THE 378 Metropolitant Museum of Art2] 53
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oI E(zEvto] e 29) 8 F A5}
qaAZA R 1AWt T 0|9 B MR AZE S ol Relo WS THA AF
o S5100] AL wHch T Tel AL o 0] S HEE 4T SEHT A2 Kl T2l 2] )
(Delphi) A1 -2 2] -2-7of| T} 3] A += Isabelle K. Raubitschek, “The Metal Objects(1952-1989)” in Isthmia, Exacavations by
the University of Chicago, Vol VII, The American School of Classical Studies at Athens(ASCSA), Princeton New Jersey, 1998. &
2. TFEE| 3= 4172 Jarrett A. Lobell. Partheon, Archaeology, November/December 2015, Archaeological Institute of America
(https://wwwarchaeology.org/issues/193-1511/features/3771-athens-acropolis-parthenon-restoration) - John McK Camp,
Ancient Athenian Building Methods, American School of Classical Studies at Athens, 1984, p.14, fig22. 325, Z1 2] A #2321
AAHEE O] o} Z 2 A7 of| A B 272 Frederick A. Copper, The Temple of Apollo Bassistas.” The Architecture, ASCSA
1992, p. 173. 32, 18] A 31 % (Corinth) 9] 1] A-20kA O] 2% AL &= Charles K. Williams, Nancy Bookidis, ed.
Corinth, the Centenary 1896-1996, ASCSA 2003, vol.20, p.104. 5549 nos.75, 76. 3.
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A FE, 2 Y EAET A Az B 7] H I 2% 7] ¥ o] t 3] A= Lori Khatchadourian, Imperial Matter.
Ancient Persia and the Archaeology of Empires, University of California Press, 2016, Ch.4 “From Captives to Delegates”. David
Stronach, Pasargadae, A report on the excavations conducted by the British Institute of Persian Studies from 1961 to 1963, Oxford:
Clarendon Press, 1978. Ann Britt Tilia, “A Study on the Methods of Working and Restoring Stone and on the Parts Left Unfinished
in Achaemenian Architecture and Sculpture”, Fast and West Vol. 18, No. 1/2 (March-June 1968), pp. 67-95, published by Istituto
Italiano per Africa e ['Oriente (ISIAO), Figs.18, 95, 97, 10-12, 105, 119-122, 136-137.5 2.
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ol m] | A| O] 2hE(F 13557 )2 WIKIART Visual Art Encyclopedia®l| “public domain” © 2 A2 1t}) (https: //www.
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“List of Roman Bridges”(https ://enwikipedia.org/wiki/List_of Roman_bridges) Colin O’Connor, Roman Bridges, Cambridge
University Press, 1993. Anthony Rich, “Pons”, William Smith, ed. A Dictionary of Greek and Roman Antiquities, London: John
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File: Piranesi-4020jpg). &|-9-Z- A2 a} B 2 A]- - A5 0] H A X450 2 Jan Dahl, “Pons Fabricius: Rome’s Timeless
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40 = 1 1(AEES, 312} “Pont romain d’Ambrussum ou Pont Ambroix (Gard-Hérault) " (http ://wwwpar-monts-et-par-vaux.eu/
ponts_herault_Lhtml.) ; &= 11(3-9-)(htt p ://m.ambrussum.fr/394-photoshtm.)

41 I 12(4}) Benh Lieu Song, https://commons.wikimedia.org/w/index.php?curid=33474941; &= 12(3}) https: //wwwhorizon-

provence.com/pont-du-gard/index_englishhtmE- S

= 13(4)-2 Giovanni Battista Piranesi®] 1756142} o] %) #+5}0| T}(The Roman Antiquities, t.2, Plate XXXVIL &£ 99} & 4] 5

); I 13(3})+= Elyssa Bernard, “Fascinating Facts About the Roman Colosseum” (https: //wwwromewise.com/facts-about-the-

roman-colosseumhtml) & 2 Tk ZZ A5 W 2TFA] OF= 2 (Vespasien) A wfj of] A]2Fsto] 7] 7010 ~801d of

A4 o, FAP 2152 (100,000 0] 01 el 5) £ el Akl S o) F AT T,

43 Lynne C. Lancaster(2005), Chapter “Metal Clamps and Bars”, pp.113-140; Gilbert J. Gorski, The Roman Forum. A Reconstruction
and Architectural Guide, Cambridge University Press, 2013, p.18. W|<=H] & g}ikA)jof] &3] E | o] 9} 3| =& ehu|&
(Herculaneum) 2] = 2] of| 4] 27g-o] ¥ & 31 Q1.
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# I 14(2}): 7hebot7 el (Karamagara Bridge) : https: //bridges.univieacat/project/exhibits/show,/ bridging-byzantium/item /4.
I 14(9)1 217 E 2] 9F B . o] @]ol] 479220l (Sangarius Br. ' F-AE| U oE 20l S62CE €44, SR L
T3 (Kuruképrii, 717 3), SF= 2] o} 30 (Hadrian Br.) &= 253 9 35)= the]S0|ch ZAEE| = Qo= 2
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Eot Al the 2, v A o] w] A4 kg 3124171 9] oFQIT] 9k 2 (Ain Diwaril. B] L2 A7) E5}) 9 3
A= AT oF | (Afrin) 7 T2 (ca. 1st C. CE)7F 4 A 9loH, ¢ho & 273 o] i E s g &= QI “Byzantine
Stone Bridges: Material Evidence and Cultural Meaning”, a project directed by Galina Fingarova(Research Fellow at Dumbarton
Oaks, Washington D.C.), et al. 2018-2019. (https: //bridges.univieacat/project/exhibits/show,/ bridging-byzantium/intro.) 1LtH
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| 1lc} 2l 2 o] WA EAl ERU S 7| s RS Aol whet o[gsho] H2lstA
U3 7127 AU, E oz Qe S5 227FE 4= AUk

2ut Z27FAMEH EA o] EEn eSO thEAlE 7HA 2 A Bubr e o] 54
oA Sagt AR Aot} L EF o2 @A olet |50 v = E(Derful) th2] oF A F Fp
E}(Shushtar)of] 5-3) & A \Fo} Q= Zoj-7}o] AFZ (Pol-e Kaisar) T}2] & 5 = AN THE 15(4)).7

o

2

el ) ARG E B 7] Aol A o) K A 31 A2 A 4w Sebrh 7190 44714 9] oph s
I (Assos Br.) -f-A] 7} Behram Q10| 'drot 1=, 4G (stone lintel bridge) A 0] 0| 1424 mzto]] & o] F+
EAHAES] Aol HA AvE 23S =E3te] A | 3FI T “Assos Bridge”, Kantaratlas Everything And All About
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46 Barry Strauss, “Why Ancient Rome Needed Immigrants to Become Powerful” 2019-04-03 (https: / /wwwhistory.com/news/ancient-

rome-immigration-slavery); Evan Andrews, “8 Reasons Why Rome Fell” 2019-01-29(https: //wwwhistory.com/news/8-reasons-

why-rome-fell).

= 15(4)) &A= https://en.wikipedia.org/wiki/Band-e_Kaisar. ©] T}2]1= Band-e Kaisar(“Caesar’s dam”) &-2 Pol-e

Shadorvan= &= F2] ™, J1tf] H| 2 Ao} Iz 421 TALZFE 9} S H| A| 3 (Ctesiphon) 917 T2 .0f] 9] ], “Dezful Bridge™:
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Figurel: Iron and Lead Clamps
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48 I 15(3--) & Mihr Narseh(https: //en.wikipedia.org/wiki/Mihr_Narseh); = 15(3}-2}) 4] Khosro Afzali Behbahani
etal. “Pol-e-Dokhtar Bridge, Great Masonry Structure of the Sassanid Era”, SAHC2014-9th International Conference on Structural
Analysis of Historical Constructions. F. Pefia & M. Chévez (eds.), Mexico City, 2014-10-14~17(http://wwwhms.civiluminho,pt/
sahc/2014/topicO1-fullpaper009.pdf), Fig.1. Dietrich Huff, Wolfram Kleiss, “BRIDGES”, 1989, Encyclopedia Iranica (http://
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gt A-t5o] A3y = of et feffhfEB(Saeki Yoshiro), “RELDMFTE., MG ALERER FURRFFERT, 1935 K7,

G B BRI BN P R BRI 77 5, UniEPRESS INC, 2016-01-23(20143 H8 2T 85 -Ff https: //books.
google.cokr/books?id=SRk2EH{ &source=gbs_navlinks_s; Ken Joseph, Ushinawareta aidentiti 5 b 117 7 4 7 > 5 4 5= 4 [Lost
Identity]. Tokyo: Kobunsha, 2005. 2]+ SHIFE O A = Fof FRaRi Lk &5, WA Ui HAA(538~660) ik 2] THH-o] A]
elo} 41 2183} Aol Girks FApo] St el BRo] pdl o) 533 A4 FUER A,
2014-06-21) )| A A 7] =] 1AL, 0] % A 2 grol50] X]+= Z=A| o] th.(https: //news.navercom/main/read.nhn?mode=LSD
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oA ZUPARI S5k W5 9] AR, AW 50 2 Kol A8 A RsH] s of 8 9, $at k]
8- I E A A HE A F-5k= “Sino-Roman relations” (https //en.wikipedia.org/wiki/Sino-Roman_relations)-2 23}
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A ET A AT AT A, TAlRHEE AR5 10 (2017), pp. 5-43; Hongnam Kim, “An Analysis of the Early

Unified Silla Bas-relief of Pearl Roundel, Tree of Life, Peacocks, and Lion — From the Gyeongju National Museum of Korea”, 7he
Silk Road, vol.15 (2017), pp. 116-133.
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By - THAREARIE,

(D Ramesseum, Egypt, 13" C.BCE

(@ Theatre at Acropolis, Greece, 54" C.BCE

(3 Pasagarde, Iran, ca.500 BCE

@ Delphi Temple Greece, 5"-3" C.BCE

® Oikio Temple, Turkey, Mid-4" C. BCE

(® Roman Forum, Rome, Mid-1" C.BCE

(@ Pompeii, Italy, Datable Before 79CE

Aurelian Walls, Rome, 271-275CE

© Artemis Temple, Sardis, Roman Section, 1*-4" C. CE
Tigranakert Roman Ruines, Armenia. 1" C.BCE
(@) Tunisia(Site and Date Unknown)
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(@ Axum, Ethiopia, 3*-5" C.CE

@ Puma Punku, Bolivia, Pre-Inca
Tiahuanaco, Bolivia, Pre-Inca

(@) Tiahuanaco, Bolivia, Pre-Inca

Bijamandal Complex, India, pre-lSd' C.CE
(@ My Son, Vietnam, ca.10" C.CE

Ankor Wat, Cambodia, ca.10" C. CE
Ankor Wat, Cambodia, ca.10™ C. CE

@ Borobudur Indonesia, ca.9" C. CE

@ Imperial Palace Tokyo Japan, ca.17" C. CE
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Abstract

On the Stone-joint Metal Clamps (“eun-jang”) from the Early Unified
Silla Stone Monuments datable to 680-770 CE - Part Two

- Global Perspective on its Emergence in the Korean Peninsula -

Kim, Hongnam*

The stone-joint metal clamps, called ‘eun-jang’ in Korean and ‘yao-tie” in China, is a time-
honored structural reinforcement device, the appearance of which seems to have coincided
with the advent of dry ashlar masonry in architectural history. Due to the high cost and the
demand for skilled craftsmanship needed for the supply of ashlar stones and for the production
of rust-proof metal clamps, the clamping device was mostly applied to the architecture and
monuments built under the state and religious commissions in the ancient world. This is also
the case in the early part(ca.668-800CE) of the Unified Silla period(668-935CE).

Stone-joint clamps are found globally, but regional differences accord with the time
of appearance and duration of usage depending on the developmental phases of stone
architecture and geopolitical conditions in the given region or country. In ancient East Asia,
as of now, China appears to have been the forerunner in using the device. The earliest known
Chinese ‘yao-tie’ specimens are from the stone mortuary furnishings of the 6th-century tombs.
Prior to these excavations, the Zhaozhou Bridge of Sui-China($81-618CE) had been the best-
known site.

The present study, a follow-up of the previous discussion on the sudden appearance of
‘eun-jang’ and its flourishment in the early Unified Silla period (Korean Journal of Art History,

No.303, September 2019), looks into their origin and development in the international

Professor Emerita (Art History)A Ewha Womans University, Former Director, National Museum of Korea
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context. First, the aforementioned Chinese specimens significantly differ from the Korean
‘eun-jang’ in both the type and the installation method. This implies they did not share the
same lineage and took diverging paths of transmission. Then the investigation moves beyond
China to find possible sources of origin with particular attention given to the highly advanced
masonry technology of the Roman empire, a repository of the world’s stone-joint clamps. Its
eastward influences are widely detected en route to East Asia. The findings demonstrate the
amazingly active East-West diffusion of technology and the dynamic role of the Silk Road and
the Steppe routes in early history. This study, in the end, leads to the conclusion that the early

Unified Silla “eun-jang” was a part of the world history of stone-joint clamps.
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