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AHHOTaUuMA
TpaouyuoHHas Kumadckasa 8pe3Has U Wunos8as KOHCMPYKYUA WUPOKO UCNOo/b3yemcA 8 chepe ousatiHa mebesiu 80 8cem
mupe. Ce200HA MHO2uUe cheyuanucmsl NbIMAamMcsa NPUMeHUMb OAHHYI0 KOHCMPYKYUIO U K Haubosiee cospemeHHbIM 06-
pasyam ousatiHepckol mebenu. Llens 0aHHOU cmameu cocmoum 8 mom, 4mobsl paccMompems pasgumue U 380/1104UI0
MpAaduyUOHHbIX KUMAUCKUX 8pe3HbIX U WUNO08bIX KOHCMPYKYUU, a Makxe usy4ums pas/udHble 803MOXHOCMU UX NPU-
MeHeHUA 8 co8peMeHHOM MebesibHOM Npou3800cma. AHau3upyemcs ousiemMma, C Komopou CMankuearmca maxkozo pooa
KOHCMPYKUYUU 8 KOHMeEKCmMe co8pemMeHHbIX Memo0os Npou3800cmMaad. B mo xe spems, 8 cmamee nepeyucisiomca u aHa-
JU3Upyromca ciy4au ycnewHo2o npumeHeHus ousatinepamu KHP mpaduyuoHHol kumadickoUl 8pe3Hol u unosou KOH-
cmpyKyuu 8 cospemeHHoM ou3saliHe mebesnu. ABMopbl NPUXOOAM K 81800y, YMO a0anMayus u ycosepuieHCmeaosaHue
mpaduyuoHHoU Kumadckol 8pe3Hol U Wuno8oll KOHCMPYKYUU NO380/1UM yCneuwHo ee BHeOpAMb 8 COBPeMeHHYI0 UHOY-

cmputo.
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Kumatickas mpaouyuoHHAA KOHCMPYKYUs 8pe3Ku U Wwuna, 0u3daliH mebesu, KOHCMpPYKUUs 8pe3KU U Wund 8 Co8pemeH-
HoM Ou3atiHe mebesnu

The use of traditional chinese mortise and tenon joints
in contemporary furniture

YOK: 684.4
DOI: 10.47055/19904126_2023_1(81)_26
Qiu Qi
Doctoral student.
Research supervisor: Professor N.Yu.Kazakova, Doctor of Art Studies.
A.Kosygin State University,
Russia, Moscow, e-mail: 1147772411@qq.com

Kazakova Natalya Yu.

Doctor of Art Studies, Professor.

A.Kosygin State University,

Russia, Moscow, e-mail: kazakova-nu@rguk.ru

Abstract

The traditional Chinese mortise and tenon joint is widely used in design across the world. Many designers today are trying to
apply this type of joint in modern furniture design. This article reviews the evolution and various applications of this traditional
Chinese technique in contemporary furniture design and considers the dilemma in its use as faced by modern designers and
artisans in the context of contemporary manufacturing methods. At the same time, there are successful cases of using the
traditional Chinese mortise and tenon joint in modern furniture design by Chinese designers. It is concluded that once adapted
and improved, the traditional Chinese mortise and tenon joint could provide new vitality in modern furniture design.
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BBepenue

C ppeBHVX BpemeH B KnTae fepeBAHHbIN Kapkac Ans NOCTPONKM JOMa Ha3blBanv «60bLIMM CTOSIAPHbBIM AETOM», @ OTAENKY
30aHMA 1 JepeBAHHYI0 Mebenb — «ManbliM CTONAPHLIM Aenom». BpesHasa 1 WMNoBaA KOHCTPYKLUMA COCTaBNIAET OCHOBY
TPaAULMOHHBIX KUTANCKIMX AepeBAHHBIX NOCTpoeK 1 mebenn. B apeBHem KnTae «60nbLLoe CTONAPHOE fe1o» OblI0 OCHOBHBIM
VNCTOYHMKOM OOYUEHNA 1 MOAPaxaHWA «MasloMy CTOSIAPHOMY Aeny», T. €. BPe3HasA W LUMMNOBaA KOHCTPYKLUMA KUTaNCKOW
KJTaCCNYECKON apXUTEKTYPbl MMUTUPOBaach U 3aMMCTBOBasIaCh Kaccnyeckon mebenbio. B apeBHem Kutae BpesHasa u
LUMNOBaA KOHCTPYKLUMA B Mebenn Hayana ObiCTpo pa3BrBaTbCcA Nocie AnHacTMmM XaHb (202 . 4o H.3. — 220 I. H.3.). 310
CBA3aHO C M3MEHEHMeM MO3bl CAEHNA JPEBHMX KMTalLeB C NepBOHAYaIbHOW CUAEHMA Ha MOJTY Ha HbIHELIHIOW
CNOeHNA Ha CTyne.

/i3ameHeHwe No3bl CYAeHVs MPUBENO K U3MEHEHUIO CU, AENCTBYIOLMX Ha KPECSIO, HAarNprMep Ha NOBEPXHOCTU CUAEHbA
N CMIUHKK, K YBEINYEHWIO BbICOTbI CUAEHbA, UTO MPUBENIO K YBEJIMYEHUIO KOJIMYECTBa KOMMOHEHTOB AepeBAHHON
Me6enu, HanpuMep NOABEHIO NOANTOKOTHMKOB. TakM 06[pa3oM, U3MeHUNCb TpeboBaHUA KMe6eibHbIM MaTepuanam
(TBEPAOCTb, MPOYHOCTB), A TaKXKe K YCTOMUMBOCTA U [ONITOBEYHOCTU KOHCTPYKUUM crpeHbs. COOTBETCTBEHHO,
JepeBaHHaA mebenb nogsepranacb NOCTOAHHLIM TEXHUYECKUM YCOBEPLUEHCTBOBAHMAM, B TOM UMCTIE KOHCTPYKLMM
BPE3KM 1 LKna.

OuHactna CyH (960-1279) 6bina NMKOBbIM MEPYOAOM Pa3BUTUA BPE3HbIX U LMMOBbIX TEXHONOMMA. B TeueHne storo
nepuopa KOHCTPYKUMA KapkacHOW mebenun Obina yxe BrnonHe cGOpPMUPOBABLIENCA, NPU 3TOM MOABUINCL HOBble
GOpMbl BPE3HbIX 1 LWKMMOBbIX KOHCTPYKLWIA, TakMe Kak peweTtuatbie yrnosble naHenu (HEAEEIR), yanmHenHoe
coeanHeHue yzneukn (ZLHE), sctaska nneuesoro wuna (JEBHE) u T. . K cepeante n koHLy anHacTum MuH (1368-
1644) ncnonb3oBaHUE BPE3HbIX U LIMMOBbIX KOHCTPYKUMIA B Mebenu B cTune MuH CTano oYeHb pacnpoCTPaHEeHHbIM.
lNocne MHOrMX CTONETUA 3BOAOLMM U COBEPLUEHCTBOBAHUA Bpe3HadA M LWMMNOBaA KOHCTPYKLUMA MOXET MOAHOCTbIO
YOOB/IETBOPUTb OUYEHb BbICOKME TPeboBaHMA Nonb3oBaTtenen K dyHKLmn n dopme aepesaHHor mebenn [3]. Mo cnosam
BaH LLncAHa, n3BeCcTHOro aKcnepTa B JaHHOM 061acTu, «<TPaaMLMOHHAA KUTalcKaa mebenb pa3BrBanach OT AUHACTUN
MwuH pgo paHHen anHacTtum LinH, BNnoTb Jo ee pacuBeTta”. KOMNOHEHTbI TaKOM KOHCTPYKLMW MOTYT ObITb OpraHM4yHoO
COeAUHEeHbl ANA PelleHns KOHCTPYKTUBHbBIX 3afay. Pbibuin Kne »entoro LBeTa ABAAETCA MLb BCOMOraTeNlbHbIM
CPenCTBOM KpEnieHUsi KOMMOHEHTOB KOHCTPYKL MK, MO3BOMAIOLMM COeIVHATD €€ 3fIeMeHTbl NPaKTNYeckn 6eCLIoBHO,
06pasya rMagKyt, POBHY NOBEPXHOCTb.

YcoBepLUeHCTBOBaHVE U Pa3BUTME KOHCTPYKLMM BPE3HbIX U LUMMOBbIX 3JIEMEHTOB TPaAMLNOHHON KUTanCKon mebenn
npencTaBnaeT coboi npouecc nepexoga ot rpyboro K TOHKOMY, OT NPOCTOro K CloXHOMY. Hanpumep, B paHHel
Me6ENMN YaCTO MOXKHO ObINIO YBUAETb OTKPBITHIN Bpe3. ITa CTPYKTYPa BO3HMKIIA U3 KOHCTPYKLMMN AepeBAHHbIX 6anoK
B [APEBHEN KUTANCKON apxnUTeKType. ITO Takxe ObliIo pacnpocTpaHeHo B Mebenu paHHen auHacTum MuH. TonbKo BO
BpemeHa nosfHel AnHacTuy LnH wun 6611 CKPbIT, UTO Ha3biBasioCb CKPbITbIM BPE3OM, 3TO MOBbLICUNO BU3yasibHble
KauecTBa 6e3 CH/XXeHUA NMPOYHOCTU KOHCTPYKLUN.

Takum obpa3om, BpesHaa LWIMNOBasA KOHCTPYKLUUA CTana Hanbonee nporpeccuBHON TEXHOMOMMEN, NOBANABLLEN Ha
pa3BUTUE OPEBHEKUTANCKON fePEeBAHHON Mebenu. [1o cux Nop OHa BCe elle OKa3blBAeT OnpeAesieHHOe BUAHUE Ha
pa3BuUTME COBPEMEHHOTO AM3aliHa Mebenu B KnTtae 1 mupe. Takaa KOHCTPYKLMA 0bnafaeT criefyowmmy OCHOBHbIMU
XapakTepuCcTUKaMn: OHa OCHOBaHa Ha KpavHe pauMOHanbHOM WCMOMb30BaHUM MeXaHMYeCKMX MPUHLMMOB.
TexHoONorvA Bpe3HoW 1 WNMOBOW CTPYKTYPbl AEMOHCTPUPYET MeXaHUUYeCK 3PdEKT, OCHOBAHHDIN Ha Cuie TPeHus,
CO3[aBaemMol CaMOW CTPYKTYpOW ApeBecuHbl, B pe3ynbTaTe MOoayvaeTcA MJOTHOE COeAMHEeHre mexay 4acTamu,
06pa3syWUMN LIENbHYI0 KOHCTPYKLUMI0. CyllecTByeT onpefeNieHHbI 3a30p B COEAUHEHUN MEXIY BPE3OM U LUUMOM.
Bpe3Hasa u wmnnoBaa KOHCTPYKLMA B MOMHON Mepe UCMOMb3YET 3/1aCTUYHbIE XapPaKTePUCTUKN APEBECHbIX MaTepPUanoB.
OH pedopmupyeTcs nop AeCTBUEM BHELLHEN CUibl M BO3BPALLAETCA K CBOEW NepBOHavanbHol dopme nocne
npeKpaLleHna NPUNoKeHNsa BHeLWHen cunbl [6]. MeTon coegnHeHNA BPE3HOM U LWMMOBOW KOHCTPYKL MK He TpebyeT
YCUIIeHNA 3a CYET NCMOJIb30BAHMA BCMOMOTaTe/IbHbIX 2/IEMEHTOB, TaKMX Kak reo3gu. [puurHa B TOM, UTO MebenbLnKn
B ApeBHem Kutae cuutanu, yto rBO3AWU, M3rOTOBMEHHbIE W3 Xefie3a, NOABEP)KeHbl PaspyLUeHU0 OT BPEMeHU U
nocTeneHHoO 06pasyoT TPELMHbI B APEBECUHE, YTO CMOCOBHO MOBANATb Ha CPOK CITYKObl fiePEeBAHHON Mebenu.

Mcnonb3oBaHne mebenn C BPE3HOW M LUMMOBOW KOHCTPYKLMe 0O0CHOBaHO B Tex Ciy4yasx, Korga Heobxogmmo
onNTUManbHO pacnpefeniTb Harpysky. Hanpumep, ctonvk ana pucosanusa (—lR=FB$RILEIE), n3rotoBneHHbIN
B 3Moxy AnHacTum MuH (puc. 1, cnpaBa), ABNAETCA HarNAgHbIM NPMMEPOM Takoro nogxoga. Cuctema nepemblyexk,
NOAAEPXKMBAKLMX KXYl HOXKY CTONMKa, MocnyKuna GopmMvpOBaHMIO ero Ha3BaHWA Ha KWTAWCKOM A3bIKe,
nepeBOAALLEroca Kak «ofHa Hora v TpU MEPEMbIYKU», YTO Aake BOLIO B NPOdeCcCMOHANbHY TEPMUHOMOTUIO
MebenblwmKkoB agnHactuin MuH n LnH. Takaa ¢opma 3aMmcTBOBaHa M3 6anOUYHOM KOHCTPYKUMM B KNacCUYECKOW
KWUTaCKOM apXUTEKTYpPE, Kak NMOKa3aHo B BepXHeM neBoM yriy puc. 1. «<OgHa Hora» OTHOCUTCA K HOXKaM Ha CTone,
a «TpY NepemMblYKM» OTHOCATCA K QIMHHbIM MepeMbluKam, pacnpeaenatowmm BeC, NoXKaLlmnnca Ha ctonewHuuy. «Tpm
nepemMblUKU» COCTOAT 13 «papTyKa» 1 «nepembluka papTykar» (A 3K) ¢ ncnonb3oBaHnem KOHCTPYKLUMW YAAVHEHHOTO
coeanHeHua yzaeukn (FKHE). Hoxku ctona coeanHaioT GapTyk, nepemMbiuky dapTyKa 1 CTONELHNLY 1 UAeanbHO
noAAep KMBaeT CTOJNELLHMLY B TPEX HanpaBieHUAX NPUNOXKeHNA ycunmsa. B To e Bpema ropnsoHTanbHbIN LUANHAP
(ZHABL) ucnonbsyetca ana nepeceyeHus wuna noj NPAMbIM YIIOM ANA COeUHEHUA HOXEK CToNa Tak, YTo6bl
yeTblpe YacCTV HOXEK CTOJIa 06Pa30BbIBANN €MHOE LIENOE C MOBEPXHOCTbIO CTOMELHNLbI (pUc. 2).
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Puc. 1. CpaBHEHME XapaKTePHbIX CTPYKTYPHbIX OCOGEHHOCTEN CTONMKA
ANA PUCOBAHNA 3MOXM ANHACTAN MUH C aHanormuHOM apXUTEKTYPHOW CTPYKTYpOIA.
McTouHuk: https://k.sina.com.cn/article_6877871793_199f3feb100100g6gb.html
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Puc. 2. YanuHeHHas CTpyKTypa nepembluKu.
McToyHuk: https://k.sina.com.cn/article_6877871793_199f3feb100100g6gb.html

Elongated bridle joint

TpaanLMoHHaA KMTaNCKan Bpe3Has U1 LIMOBAsA KOHCTPYKLMA MPEKPACHO BbIPaXkaeT APEBHIOI0 KNTANCKYIo Gunocoduto
N 3CTETUKY. ITa KOHCTPYKLUMS NPeACTaBseT coboli CoueTaHve BOTHYTOrO M BbIMYK/IOrO, a B APEBHEKUTANCKOW
dbunocodun 3To coueTaHme 1Hb 1 AiH, Bbipaxarollee rapmoHuio. CTpyKTypa moaenu KpoHiuTeinHa (SHit), ncnonbsyemasn
B APEBHEN KUTANCKOWN apXMTeKType (puC. 2, C/IeBa), COCTOMUT U3 COTEH MENKMX KOMMOHEHTOB, COEANHEHHbIX B 6OMbLIYIO
CJTOXKHYI0 KOHCTPYKLMIO MOCPeACTBOM Na3a U WiMa, 60/bLIOe KONMYECTBO MOAOGHbIX Y3/10B 06€CneunBaeT yCTOMYMBOCTb
K BHELLHMM BO3AECTBYAM 1 paBHOMEPHOE MNepepacnpeaeneHme seca [8].

MHorouncneHHble y3nbl BPE3HOW W LWWMOBOW KOHCTPYKUMM apKu ONTUMANibHO MOAXOAAT ANA CJIOXKHbIX YCNOBUN
SKCmyaTaunmn, faxke Taknm AnaA sKCTpemMasibHbIX NTPUPOAHbIX KaTaKJTIM3MOB, KaK 3eMJ1IETPACEHUA, YTO BOMJIOLWAET NAED
«MPEeOAOeHNA XKeCTKOCTN MATKOCTbIO» B KUTaCKOW [JaoCCKomn dpunocoduu Ana AOCTUHKEHNA raPMOHMN C MPUPOAOIA.
JoyryH (cuctema MNOAKPOBE/bHBIX KPOHLUTENHOB, WUCMONb3yemMad B TPaAWLMOHHON KUTAMCKOM apxuTeKType)
noapaspendAeTca Ha pasfiyHble YPOBHYM 1 CTYMEHW, YTO TakxKe oTpakaeT yNnoMAHyTyto KoHdpyLmem nepapxmyeckyto
KOHLIEMLMIO «CUCTEMbI STUKETa», T. €. YEM BblLLIE COLMaNbHbIN CTaTyC, TeM 60JIbLLe pa3mep 1 KONMYECTBO C/I0EB JOYTYH.
Kpome Toro, dopma foyryH noxoxka Ha dopmy bonbluoin MeaBeanLbl MyKa3biBaeTHa HEGO, a KONMOHHbI BO3BbILLAIOTCA Ha
3emne|7|, YTO TaKXe CBUAETENbCTBYET O ApEBHeKI/ITaVICKOM NMOHATUMN «BCENEHHas». CTunb 1 CTPYKTYPa BbILLIENOMAHYTOIo
CTONMKA ASIA PUCOBaHKA 3aMMCTBOBaHbI 13 apXUTEKTYPbI, @ UMEHHO N3 KOHCTPYKLMI KOBLLOBOW apKu.

Ha ¢poHe 6bICTPOro pa3BUTUA HayKM U TEXHUKIM CETOLHA PEXIM NPOV3BOACTBA C €r0 CEPUINHOCTbIO, CTaHAAPTM3aLMen,
MOZYNIbHOCTbIO U cOOpKOW Mebenu, CcTan CTaTyc-kBO MebenbHOro npowssoactea. OfgHako cnocob npomn3BonaCTBa
TPaAULUMOHHOW KNTACKON Mebenmn, OCHOBAHHbIN Ha CTPYKTYPE BPE3KM U LKA, HE MOXET MOJIHOCTbIO aAanTUPOBaTbCA
K COBPEMEHHbIM CTaHapTaM Npon3BoACcTBa Mebenu. TpagULMOHHasA KUTACKaa BPe3Has U LWMMOBas KOHCTPYKLUSA B
OCHOBHOM MMeeT cnefyioLre Nnpobnemsl.
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CnoxHas CTPyKTypa TPaAMLUMOHHOIO Masa W wwuna He MNoAxoAuT ANA CTaHAAPTU3MPOBAHHOIO COBPEMEHHOIO
NPOV3BOACTBA, UCMOMb3YloLWero cOopoYHble NMHMK. Hanpumep, Bpe3Hoe 1 LWNMOBOE COeAVIHEHWNE, B KOTOPOM Tpu
KBa[IpaTHbIX deMeHTa CxoaaTcs B ogHomyrny (¥= A HE), yanmnenHoe y3neuHoe coegunene (FEBHE), cbopka BpesHoii
Y LUMMOBON pambl € Nnasatowym cteknom (BIAFTRERR). M ) v ap. 311 BpesHble 1 WNOBUAHbBIE KOHCTPYKLMM OYEHb
CNIOXHbI MO GopMe 1 KpaliHe TPYA03aTpaTHbI B U3rOTOBIEHUN.

TpaanLMOHHbIe KNTaCKMe BPe3HbIe 1 LUMOBbIe KOHCTPYKLMM UCMONb3YIOT OAUH MaTepra — APeEBECUHY U MPeabABAAIOT
BbICOKME TpebOoBaHMA K ee XapaKTepucTukam, B OCHOBHOM 3TO JOpPOrMe JIMCTBEHHbIE MOPOAbl, TaKMe Kak ApeBecuHa
Xyanu (nanucanap), 3utaH, Tuenn (kenesHoe aepeso) U T. 4. [9].

TpaAVUMOHHbIE KUTANCKUE BPE3KM U LWWMbl UMEIOT BbICOKYID CTPYKTYPHYI TOUHOCTb U CUJIbHYIO 3aBUCMMOCTb OT
pabouein cunbl. InA Npon3BOACTBa KOHCTPYKLMOHHBIX AeTanei TpebyoTcAa onbiTHble MacTepPa C BbICOKUM YPOBHEM
KBanudukauum [10].

XoTa 60NbLUMHCTBO TPAANLUMOHHBIX KUTANCKMX BPE3HbIX U LUMMOBbIX KOHCTPYKLMIA HE MOTYT ObITb JIErKO ajanTUPOBaHbI K
COBpPeMeHHOMY NPOK3BOACTBY Mebenin, TeM He MeHee OHV HepeKo 3a4eICTBOBaHbI B COBPEMEHHbIX KOHLIeNTax An3aliHa
npenmeToB Mebenu, B KOTOPbIX BaXHbl TaKuMe XapakTepUCTUKU, Kak MOBMIBHOCTb, MOLYNIbHOCTb M SKOMOTMYHOCTD.
Takum 06pa3om, afjanTauua TPAANLNOHHOW KATANCKOW BPE3HON 1 LUMMOBOWM KOHCTPYKUMU K peanvsiM COBPEMEHHOTO
MebenbHOro NPor3BOACTBA TPEOYET ee YyCOBEPLUEHCTBOBAHNA U MogMUbUKaLMN.

TpaAMUMOHHbIE KUTaCKNE BPE3HbIE 1 WMMOBbIE KOHCTPYKLMMW 4O CYX NMOP WMPOKO MCMONb3YHOTCA Ha COBPEMEHHOM
Me6esibHOM pbiHKe. YacTblo 3TOro SIBAAETCS ONTUMM3auvs M OOHOBJIEHVE CAaMOTrO W3Aenus, YTobbl OHO MO0
YAOBNETBOPUTb GYHKLMOHAMNbHbIE MOTPEOHOCTM COBPEMEHHbIX MOTPEOUTENEN, a TaKKe COOTBETCTBOBATL TPEOOBAHUAM
COBPEMEHHbIX MacTEpPOB M aBTOMATM3WPOBAHHOrO npousBofcTBa. C ApYyrol CTOPOHbI, COXPaHEHWE SCTETUKM
Knaccmueckon mebeny Kutas npakTryeckn HEeBO3MOMKHO 6e3 COXpaHeHUA AAHHON KOHCTPYKUMW, ABAAOLWEenca
NOANMHHBIM JOCTOAHNEM TBOPUYECKOW MbIC/IV AAHHOTO reorpadrmueckoro pervioHa.

Monogexb B KuTae Takxe ABNAETCA penpe3eHTAaTMBHOW TPyMNmnow HaceneHusa B npouecce ypbaHusaumm Kutas.
CornacHo NnpoBefeHHbIM UCCIef0BaHNAM, Y MONIOAbIX JItoAel OCTaTOUHO HU3KUIA AOXOA, HeboNbLLIadA Xuasa nnowagb,
OHU NPeAnoUYNTAIOT COBepLUATb OHNANH-MOKYMKN, CTPEMATCA K BbICOKOMY KaueCTBY »KW3HM, YacTO nepees»KatoT U
MOGAT AOMALLUHMX KUBOTHbIX. VIM Hy)KHa rnbkas v MHoroueneBas, KOMNakTHasA, yaobHaa ana TPaHCMOPTUPOBKY
Mebenb NPOCTbIX U CTUIbHBIX GOPM, UTOOBI YNyULINTb KaYeCTBO »KU3HW. [1nA 3TOW rpynnbl Nioaet KOMaHaa KATamcKmx
anzariHepos Ctoi Jle paspaboTana MHOropYHKUMOHANMbHBIN CTYN «KBAAPaTHbIV 1 KPYrblid» (pyc. 3), KOTOPbIV Nerko
TPaHCMOPTNPOBATb, Tak Kak OH KpaliHe KOMMaKTHbIV, Ierko pasdmnpaeTca n XpaHUTCA. B KOHCTPyKUun aepeBAHHON
yacTv mebenu ncnonb3yeTca TPagULMOHHAA KATANCKaa KOHCTPYKLMA BPE3HbIX U LUMMOBbIX LUXMOB «/1aCTOUYKMH XBOCT»
(SREEHE), KoTOpbIN HaneXHO CoeaMHSAET YeTbipe YacT BMeCTe, a BeCb KOMMMEKT Mebenn upesBbluaiiHo yao6HO
pa3bupatb. C OHOW CTOPOHDI, AV3aliH AaHHOW Mebenu, BbIMOMHEHHOM 13 akpuiia, OPUEHTUPOBAH Ha MOBbILIEHNe
MOOVIBHOCTM 1 ee NCNOoNb30BaHUe B 0OLECTBEHHbIX MeCTax, UTO HaKNaAbiBaeT onpefieNieHHble OrpaHnYeHna Ha
ee BeC 1 KOHCTpyKumio. C Apyro CTOPOHbI, MPO3payHbIil MaTepuran, Takoin Kak akpuil, MpeKpacHO AeMOHCTpUpyeT
KpacoTy 1 n3obpeTaTesibHOCTb BPE3HOW M WNMOBOWN KOHCTPYKLUMW, paHee NCNOoJib3yemMoi TONbKO B ipeBecuHe.
B maHHON, KpaiiHe COBPEeMEHHO BbIrNAALLEe, MeOeny COXpaHAETCA CTUIIb U GYHKLMA TPAAULNOHHON KUTAaNCKOM
BPE3HOW 1 WNNOBOW KOHCTPYKLMW N B TO »Ke BPeMA AEMOHCTPUPYETCA CTPYKTYPHaA 3CTeTMKa UHHOBALMOHHbIX
mMaTepuanos. B oblie KOHCTPYKLUMM He MCMONb3yeTcAa MeTans, uTo ynpolaeT c6opky. MHorodyHKLMOHanbHoe
Kpecno «SquareandRound» — naypeat Hemeukon npemun Red Dot Award 2019.
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Puc. 3. MHOrodyHKLMOHaNbHbIW CTYN «KBapaTHbIN 1 KPYTbIiA» C LWWMOM «1aCTOUYKMH XBOCT».
WctouHuk: https://home.163.com/17/1113/16/D34S4HBD001097VF.html
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Puc. 4. «Mnockaa nonka». UctouHuk: http://www.jingqgilin.com/index.php?m=Picture&a=show&id=86

«lnockasa nonka», paspaboTaHHaa KATANCKUM Au-

1 a4 3aiHepom Yxaem BenmuHem (puc. 4), TakKe OCHO-
| BaHa Ha ynyylleHn TPAANLIMOHHON KMTaCKOM KOH-

4 CTPYKLMM BPE3KN U LIWMA, <YAJIMHEHHOIO COeunHe-
: / HUA y3[euKn», C NCNONb30BaHNEM SKONOrMYeCKM
unCcTbix 6aMOYKOBbBIX MaTepmanos. 3Ta NosKa MHO-
| ropyHKUMOHaNbHa 1 Ype3BblyaiiHO y06Ha B pas-
6opke u coopke. DyHKLMOHaN NOJIKN MEHAETCA B
[ T 0 1 3aBUCMMOCTU OT BbICOTbI €€ pa3MeLLeHMA: OHa MO-
XeT ObITb NCMOJIb30BAHA KakK XYPHAJbHbIA CTOMUK
WY Kak CTennax. ynyulieHume v ynpoLieHue cTpyk-
TYpbl «<yANMUHEHHOrO COeANHEHMNA Y3OeUKn» B JaH-
| | | HOM NpoeKTe BMOJIHe ONpPaBAaHO C KOHCTPYKTUBHOM
TOYKM 3peHns. C 0gHOM CTOPOHDI, LNMbl KOHCTPYK-
LUK «yQSIMHEHHOE CoefIHEHUE Y34eUKU» yaaneHbl,
a HOXKU MOJIKN BblgON06MEHbI, COXpaHUB Gpopmy
«papTyKka» n «dapTyKa-nepembiukuy». C gpyromn cto-
pOHbI, Npeobpa3oBaHNe NepemMbluKM C FOTOBKOM
dapTyKa B KOHCTPYKLMIO C LUIMIMOM, KOTOPYH MOXHO

Puc. 5. Bewanka «NUDE». ctouHuk: https://www.swedishwood.cn/
inspiration/interior-and-furniture/nude/

BCTaBUTb B HOXKW CTOMKM, HE TOJIbKO CﬂOCO6CTByeT y,D,O6CTBy pa36opKM, HO TakXe obecrneuynBaeT CTaHAAPTU3INPO-
BaHHOe prI'IHOMaCLIJTa6HOG MaccoBOe Npon3BoacCTBoO.

Kutanckun gusanHep LsHb BaHbL3s0 pa3paboTan Bewanky nog HazeaHvem NUDE. Belwanka cocTouT U3 WecTy gepe-
BAHHbIX Manoyek — Tpex AJIMHHbIX U TPex KOpPoTKux (puc. 5). Ee dopma BgoxHoBneHa GOpMOii KOCTPa, a CTPYKTypa —
TPaaYLUMOHHOW KMTaNCKOW BPE3HOW 1 LUMMOBOW KOHCTPYKLMel 3amKa JTllo6aHb. Ha 3To ocHOBe 3aMKOBas KOHCTPYK-
uua 6bina ycoBepLUeHCTBOBaHa A0 NpocTelillein X-06pa3Holi 3anopHON KOHCTPYKLMM, aHaNorMyYHON Bany KUTaNCKoro
My3blKaslbHOro MHCTpyMeHTa Hugin (XyUuHb), KOTOPbIA MOXHO 3apUKCMPOBATb TObKO BpalleHneM 1 HaxaTnem. Be-
Wwanka gna ogexabl nmeeT 13 apPpeKTUBHbIX TOUEK NOABECA U MOXKET Bblgep»kmBaTb Ao 100 Kr. ITa Belanka Makcu-
MasnbHO MOJIHO NCMOJb3yeT NPOYHOCTHbIE XapaKTePUCTUKN BbICOKOKAaUYeCTBEHHOIO MaTepurana C MakCMMasnbHO YNpo-
LEHHOW CTPYKTYPOW, AeKOPOM U MUHManbHbIM BeCOM. TakxKe AnA faHHOrO NPOAYKTa, BbIMONHEHHOrO B 3CTETUKe
MUHMMann3mMa, XxapakTepeH 1 MakCMMalibHO YMPOLLEHHbIN Npouecc npon3soacTea. PaboTa BbinonHeHa B COOTBET-
CTBUU C KOHLenumen TpagmuLuMOHHON KNTaNCKOWN BPE3HOW 1 LUIMMOBOW KOHCTPYKLMW, KOTOPasa COOTBETCTBYET KOHLen-
LM 3ef1eHOro An3aliHa, a TakKe NMocTynaTa O TOM, YTo popma crepyeT 3a GpyHKLMel. ITa paboTa nonayyuna npemmio
Red Dot Award B 2014 .

3aKniouyeHune

TpaﬂI/ILl,I/IOHHaﬂ KuUTanckas Bpe3HaA N WnnoBaA KOHCTPYKUNA l‘Ipe3BbI‘-I<':!VIHO HafeXXHa 1N WNPOKO NCNob3yeTca B KN-
TANCKOW Knaccnyeckom APXUTEKTYpE mebenu. B 1o xe BpemA B yUT0BUAX COBPEMEHHDIX TEXHOJIOTMI AaHHAA KOHCT-
PYyKUMA, KOTOPaA N3rotaBIMBaeTCA BPYYHYIO, nm6o yCTapeBaeT, nm6o noagBepraeTca 3HAUUTENbHON TpaHC(I)OpMaLI,VIVI.
an/IMeHeHVIe 3TON KOHCTPYKUMN B COBPEMEHHOM An3ainHe mebenun octaertca Kpa|7|He BOCTpe6OBaHHbIM, TaK KakK no-
3BonAetr KOM6I/IHV|pOBaTb MHHOBaALUWMOHHbIE NOAXOAbl K Bbl60py MaTepunanoB NN KOHCTPYKTUBHbIM peLleHUAM C 3CTeTU-
KOW Knaccmyeckon mebenu Kntas, a d)I/IJ'IOCOd)CKOG MbllWNeHne, HeoTbeMIEMO CBA3aHHOE C laHHbIM NOAXOAO0M, yaau-
HO PEe30HMPYET C SKONOrmnyeCKMmMn TeHgeHUnAMM CoppemMeHHOro npon3BoAcTBa, NpnaaBad eMmy HOBble KOHHOTaUuun.
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Introduction

The mortise and tenon structure is the essence of Chinese classical furniture joinery. The formation method of traditional
Chinese wooden utensils is to divide the wood into different shapes such as length, height, and size. The protruding part
is called tenon, and the concave part is called tenon. Screws and other materials, and can meet the long-term use of uten-
sils. [T]According to archaeological findings, the mortise and tenon structure has a history of more than 7,000 years, and
first appeared in the Neolithic Hemudu Culture in Zhejiang Province, China. During the Warring States Period (770 BC-476
BC), mortise and tenon structures were widely used to make various living utensils. At this time, dovetail tenon ( 2
¥ ) , rebated tenon (YY) , Dovetailed tenon(fR£E#E), Grid Corner tenon (& Fa#E), etc.have appeared [2].

Since ancient times in China, according to different carpentry techniques, the wooden frame for building a house is called
“big carpentry’, and the building decoration and wooden furniture are called “small carpentry”. And the “mortise and
tenon structure” constitutes the basic framework of traditional Chinese wooden buildings and furniture. In ancient China,
“big carpentry”was the main source of learning and imitating “small carpentry’, that is to say, the mortise and tenon struc-
ture of Chinese classical architecture was imitated and borrowed by classical furniture. In ancient China, the mortise and
tenon structure in furniture began to develop rapidly after the Han Dynasty (202 BC-220 AD). This is due to the change of
the sitting posture of the ancient Chinese, from the original sat on the floor to the current sit in the chair.

The change in sitting posture results in an increase in seat height. The increase in seat height leads to an increase in
the number of seat components and forces on the chair, such as armrests and seat surfaces. Therefore, high hardness
furniture materials and a stable and powerful seat structure are required. Correspondingly, wooden furniture has un-
dergone continuous technical improvements in the structure of mortise and tenon.

The Song Dynasty (960-1279) was the peak period of the development of mortise and tenon technology. During this
period, the frame furniture structure was mature, and new forms of mortise and tenon structures such as Grid angu-
lar paneling ( #8&4R ) , Elongated bridle joint (J23L#) ,insertion of shouldertenon ( 1S4 ) , etc.appearedin
wooden furniture. By the middle and late Ming Dynasty (1368-1644), the use of mortise and tenon structures in Ming-
style furniture had become very mature. After thousands of years of evolution and improvement, the mortise and
tenon structure can fully meet the very high requirements of users for the function and form of wooden furniture [3].
According to Wang Shixiang, a well-known Chinese traditional furniture research expert, “Traditional Chinese furniture
developed from the Ming Dynasty to the early Qing Dynasty to its peak, Furniture of this period is made of hardwood
of fine quality, tightly crafted mortise and tenon. The components can be organically connected to achieve such suc-
cess. Itis because of the decisive role played by those tenons and eyes that avoid mutual concession but complement
each other. The Yellow Fish Glue is only an auxiliary means of using mortise and tenon to make it easy to be straight up
and down, thin and slanting, well connected, well-faced, precise, tight-knit, and endless [4].

The improvement and development of traditional Chinese furniture mortise and tenon structure is a process from
rough to fine, from simple to complex. For example, exposed mortise was often seen in early furniture. This structure
originated from the wooden beam structure in ancient Chinese architecture. Tenon came out of mortise, also called
Bright Mortise. It was also common in early Ming Dynasty furniture until Ming Dynasty. It was not until the late Qing
Dynasty that the tenon was concealed, which was called concealed Mortise, which was beautiful without affecting its
stability [5].

Therefore, the mortise and tenon structure is the most far-reaching technology that has influenced ancient Chinese wood-
en furniture. Until now, it still has a certain influence on the development of modern design in China and the world.

The traditional Chinese mortise and tenon structure has the following two characteristics:

1. Smart use of mechanical principles The mortise and tenon structure technology shows a strong mechanical effect,
relying on the friction force generated by the bite of the wood itself, thus forming a tightly interlocking shape between
the parts, and the tightly interlocking parts are finally combined into a complete, firm and strong whole . There is a
certain gap in the connection between mortise and tenon. The mortise and tenon structure makes full use of the
elastic characteristics of wood materials. It deforms under the action of external force, and returns to its original shape
after the external force is released. When the cyclic load reaches the maximum value, the opposite force is applied to
strengthen its supporting force.[6]The bonding method of the mortise and tenon structure does not have the auxiliary
reinforcement of other elements such as iron nails. The reason is that ancient Chinese furniture craftsmen believed
that the iron nails themselves would continue to age and the wood cracks left after the use of iron nails would affect
the service life of wooden furniture [7].

The use of mortise and tenon structure furniture in the key parts of the force point is also very smart and appropriate. For
example, “Three spandrels to one leg and a humpbacked stretcher painting table” ( —lE=F ZfRHLEE ) in the Ming
Dynasty, as shown on the right in Figure 1, one-leg and Three spandrels are professional terms for furniture craftsmanship
in the Ming and Qing Dynasties, and they are also the structure of this painting table.This shape comes from the beam
structure in classical Chinese architecture, as shown in the upper left of Figure 1.“one leg”refers to the legs of the table,
“three spandrels”refers to the long spandrel on both sides of the table and the table to undertake the weight of the desktop
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Figure 1Three spandrels to one leg and a humpbacked stretcher painting table” with architectural comparison.
Source: https://k.sina.com.cn/article_6877871793_199f3feb100100q6gb.html
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Figure 2Elongated bridle joint structure”
Source: https://k.sina.com.cn/article_6877871793_199f3feb100100q6gb.html

Elongated bridle joint

A piece of horn tooth” "Three spandrels” are composed of “Apron” (ZF4%) and “Apron-head spandrel” ( 3k ), us-
ing the Elongated bridle joint structure ( 323L#E ) .The table legs penetrate and connect Apron, Apron-head span-
drel, and the tabletop, and lift the tabletop from three directions, perfectly explaining the principles of mechanics. At
the same time, the horizontal “Humpbacked stretcher” (B§E#t) cylinder is used to cross the tenon at right angles to
connect the table legs, so that the four table leg parts form a whole with the seat surface, as shown in Figure 2.

The traditional Chinese mortise and tenon structure perfectly expresses ancient Chinese philosophy and aesthetics
The mortise and tenon structure is the combination of concave and convex, and in ancient Chinese philosophy, it is
the combination of yin and yang, expressing harmony through the combination of Yin and Yang. The Bracket model
structure (3Hit) used in ancient Chinese architecture, as shown on the left in Figure 2, is composed of hundreds of
small components connected into a large component through mortise and tenon, and a large number of nodes are
generated to resolve external forces and transfer weight [8].

The many nodes of the mortise and tenon structure of the bucket arch have a good effect on resisting external forces
such as earthquakes, which embodies the idea of “overcoming rigidity with softness” in Chinese Taoist philosophy, so
as to achieve harmony with nature. Dougong is also divided into different levels and grades, which also reflects the hi-
erarchical concept of “etiquette system” mentioned by Confucius, that is, the higher the social status, the more the size
and number of layers of Dougong. In addition, the shape of the dougong is similar to the shape of the Big Dipper and
points to the sky, and the columns rise from the ground, which also shows the ancient Chinese concept of “universe”.
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The style and machine structure of the above-mentioned “Three spandrels to one leg and a humpbacked stretcher
painting table” furniture are derived from the bucket arch structure.

Under the background of the rapid development of science and technology today, the production mode character-
ized by batch, standardization, modularization and assembly of furniture has become the status quo of furniture pro-
duction. However, the production mode of traditional Chinese furniture based on the structure of mortise and tenon
cannot fully adapt to modern furniture production standards. The traditional Chinese mortise and tenon structure
mainly has the following problems:

1. The complex structure of traditional Chinese mortise and tenon is not suitable for standardized and stan-
dardized assembly line production. For example: Mortise-and-tenon joint at which three square members meet
atonecorner (¥7fA#E) ,Elongated bridlejoint ( /B #E ) , Assembling a mortised-and-tenoned frame with floating
pane (¥HOFTHEZENR) |, etc. These mortise and tenon structures are very complex in shape, interspersed, occluded,
and morphologically complex and changeable.

2. Traditional Chinese mortise and tenon structures use a single material and have high requirements on material
performance, mainly expensive hardwoods, such as: Huali wood, (rosewood), Zitan wood (rosewood), Tieli wood (iron
wood), etc. [9].

3. Traditional Chinese mortise and tenon have high structural precision and strong dependence on labor. The produc-
tion of structural parts requires experienced and high-level craftsmen to complete [10].

While most traditional Chinese mortise and tenon structures cannot adapt to modern furniture production, they also
have modern furniture design concepts such as detachability, modularization, and environmental protection. There-
fore, the inheritance of the traditional Chinese mortise and tenon structure requires survival of the fittest and design
improvements to make it adapt to the requirements of modern furniture production.

Traditional Chinese mortise and tenon structures are still widely used in the modern furniture market. Part of it is to
optimize and innovate the structure itself on the basis of the mortise and tenon structure, so that it can meet the
functional needs of contemporary people for furniture, as well as meet the requirements of modern craftsmanship
and production. The other part is to inherit and innovate the classic form formed by the mortise and tenon structure,
so that it can inherit the classic aesthetic form of Chinese classical furniture.

The youth population in China is also a representative population in China’s urbanization process. According to re-
search and analysis, they have the characteristics of low income, small living space, liking online shopping, pursuing
high quality of life, moving frequently, and liking to keep pets. They need flexible and multi-purpose, space-saving,
easy-to-transport furniture with simple and stylish shapes to improve their quality of life. For this group of people, the
Chinese designer Xu Le team designed the “Square and Round” multifunctional chair,As shown in Figure 3, which is
easy to transport, save space, easy to disassemble, and flat. The design of the wood material part of the furniture uses
the traditional Chinese mortise and tenon structure Dovetailed tenon ((R%EHE ). Dovetailed tenon cleverly combines
four parts together, and the whole set of furniture is extremely convenient to disassemble. On the one hand, the
design of the acrylic part is to re-fix and create the carrying function of the object, either to sit on people or to hold
objects. On the other hand, the transparent feature of acrylic perfectly shows the beauty and ingenuity of the mortise
and tenon structure of the wooden part. The work inherits the style and function of the traditional Chinese mortise
and tenon structure in the application of the mortise and tenon structure, and at the same time shows the structural
aesthetics and decorative features of the mortise and tenon structure. The overall design does not use any metal for
easy assembly. The “Square and Round” multifunctional chair is the winner of the German Red Dot Award 2019.

N
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Figure 3. "Square and Round" multipurpose chair with Dovetailed tenon.
Source: https://home.163.com/17/1113/16/D34S4HBD001097VF.html
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Figure 4. "Flat Shelf". Source: http://www.jinggilin.com/index.php?m=Picture&a=show&id=86

The "Flat Shelf" designed by Chinese designer Zhai
~ Weimin, as shown in Figure 4, is also based on the
1 1 | improvement of the traditional Chinese mortise and
: tenon structure "Elongated bridle joint", using
environmentally friendly bamboo materials. This work
is extremely convenient to disassemble and assemble,
and has multi-functional features. It can be endowed
with different functions according to the height of the
, laminates, such as low-level coffee tables and high-
/ n 00 level storage racks, etc., can all be satisfied. The
improvement and simplification of the "Elongated
bridle joint" in this work is very clever. On the one hand,
. the tenons of the "Elongated bridle joint" structure are
‘ J ‘ removed, and the legs of the shelf are hollowed out,
retaining the shapes of "Apron" and "Apron-head
spandrel”.On the other hand, transforming the Apron-
head spandrel into a Sawdust tenon structure that can
be inserted into the rack legs can not only satisfy its
convenient disassembly function, but also allow
standardized and large-scale mass production.

e
Y

Figure 5. "NUDE Coat Rack". Source: https://www.swedishwood.cn/
inspiration/interior-and-furniture/nude/

Chinese designer Shen Wenjiao designed a coat rack named NUDE. As shown in Figure 5, the coat rack is composed of
six wooden sticks, three long and three short. Its form is inspired by the shape of a campfire, and its structure is inspired
by the traditional Chinese mortise and tenon structure Luban lock. The interlocking structure has been improved to
the simplest x-locking structure on this basis, similar to the Chinese instrument Hugin (Hugin) piano shaft, which can
be fixed only by rotating and pushing. It has 13 effective hanging points and can bear up to 100kg. This coat rack
maximizes the realization of the high-quality product features of the most simplified structure, the most simplified
decoration, the most simplified process, the most simplified production line, and the most simplified weight. The work
is innovated under the concept of traditional Chinese mortise and tenon structure, which conforms to the design
concept of green design, form follows function, and minimalism in modern design. This work won the German Red Dot
Award in 2014.

Conclusion

The traditional Chinese mortise and tenon structure is extremely robust and ingenious, and it is widely used in Chinese
classical architecture and furniture. At the same time, in the context of modern technology, the traditional Chinese
mortise and tenon structure, which is done by hand, is facing either obsolescence or significant transformation. In the
application of mortise and tenon structure in modern furniture design, on the one hand, the inherited mortise and
tenon structure will be more ingeniously and environmentally friendly applied to modern furniture design; on the
other hand, the Chinese philosophical thinking contained in mortise and tenon structure will be under the interpretation
of modern design, new connotations are given.
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