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HEAEER U C A DAGHERAEINZ IV HIRFFAE &R a3 e

STUDY ON MUNAMOCHI-BASHIRA OF POST-AND-LINTEL CONSTRUCTION
IN THE TRADITIONAL STRUCTURES OF NORTHERN CHINA

&R, AR R
Yabin LI and Tbshikazu TSUCHIMOTO

The target of this paper is to explicitly analyze the existing forms of Munamochi-bashira in the post-and-lintel construction among

traditional structures in the northern China. The analysis on the measured data of the existing ancient buildings shows that the

Munamochi-bashira construction exists in the remained-architecture of post-and-lintel construction. The Munamochi-bashira
construction can be also found in the Chinese classical architectural book of “GONG CHENG ZUO FA ZE LIE”. The
Munamochi-bashira construction as one of the most original building structures was used in the traditional wooden structures

particularly in the northern China.

Keywords :Wooden structure, Post-and-lintel construction, center post, center column ,Munamochi-bashira, lefi-right symmetry
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BASE-TO-RIDGE POST STRUCTURES IN THE YANGSHAO CULTURE

P OREE,

B, AR B

Yabin LI, Erika KOSHI and Tbshikazu TSUCHIMOTO

This article focuses on the earliest types of dwellings that developed from cave dwellings in the northern China because they

represent one of the development of wooden structures. The goal was to identify the process of development of architectural

technology originating from cave dwellings to pit dwellings with wooden pillars, to semi-pit dwellings with wooden pillars, and then to

more complex wooden structures. For this objective, we investigated the research materials from the excavation of structures in

China from the age of Yangshao culture focusing on the upper-middle stream of the Yellow River basin of northern China. As a result,

we discovered that base-to-ridge post construction already existed among wooden structures as the most primitive type.

Keywords : Yangshao culture , cave dwellings, pit dwellings, semi-pit dwellings, ground-level dwellings, base-to-ridge post structure
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BASE-TO-RIDGE POST STRUCTURES IN THE YANGSHAO CULTURE
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The purpose of this article is to identify the characteristics of the origin of the earliest wooden structures in China:
specifically, we worked to identify the process of development of architectural technology in the Yellow River basin of
northern China from cave dwellings to structures with a wooden pillar and then to wooden structures. For this
objective, we investigated the research materials from the excavation of structures in China from the Neolithic Age,
focusing on the Yellow River basin of northern China. The main target of our research was pit dwellings with wooden
pillars, semi—pit dwellings and ground-level dwellings in the earliest stage. As a matter of chronological order, the
most primitive type of wooden structure developed into ground-level dwellings in the earliest stage in the Yellow
River basin and further progressed to dwellings with post-and-lintel construction built on the base.

We found that central pillars had appeared in the base-to-ridge post style among semi-pit dwellings, which had
developed from the pit dwellings with wooden pillars, and among the earliest ground-level dwellings. Earlier, in the
case of cave dwellings with wooden pillars, one of the pillars added to the dwellings was built on the ground of the
cave, reaching the top of the structure. Hence, we confirmed that in those cave dwellings with wooden pillars, there
was no division between the supporting pillar and the superstructure.

Cave dwellings with that type of wooden pillar running from the ground to the top had the base-to-ridge post
structure in the sense that the support pillar and the superstructure were not separate. We concluded that the

base-to-ridge post structure was already present as early as the time wooden pillars were added to cave dwellings.
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CENTER POST AND GABLE POST

Study on the development of wooden structures from cave dwellings to ground-level dwellings in the Yellow River Basin

2 OFERY, BLOEEREYY, A A
Yabin LI, Erika KOSHI and Toshikazu TSUCHIMOTO

The place of both center posts and gable posts in Chinese architectural history corresponds to the munamochi-bashira

ridge-supporting posts in Japanese architectural history. While center posts emerged as the result of the replacement of

wooden posts stood upright inside with those cleverly combined with horizontal members, gable posts emerged from the

gradual introduction of wooden members into exterior perimeter mud walls originally containing none. The difference

between the former and latter reflects that in the origination, an ancient difference existing since the birth of architecture.

This supposedly ancient yet present difference characterizes the architectural styles in northern China.

Keywords : cave adwelling, wooden post, wooden structure, mud wall, center post, gable post
TR, KL, A, LEE, AL LEE

1. RO BRI E R

Aimo BEE, PEBELOMS TH S HHE (zhongzhu, B D
WEIZ D D, BIARZEICK 2 H8E) & lUfE(shanzhu, @O R O
BEDHZ D, A EIZK Z D) DR E | Hi4i dmiERIc# 5%
BIZESOWTIALNCTHZETH D, PHEE WL B2l &
W, PEALTHIRIC R S D b oo, PIERESHIE R O e R
RN D D, 2 ORIIARGR DTG & T 2 EI & RS 5.
HRE & R, & B IS ARBEEI RT DB Y B, AR,
AAEEESEIC S WA, TR & LT 2R @mIcid 2
EHLHDTEY, LrL, AARBESICET 2 PEEE, BEoNE TR
RIS D03, @O FEdE CRIRmISET D (LHE & st & Ao LT
RV, REREE U &Y 3RERE & LTt ple L CHE & (LRIt is
TLHEEIRR LN, AARBELO LA WS & W& D%
FRTPEAFE TITR V. BRSNS O TSI & & v ) HIEEDS
HHEY, WHBEESICRT D Z o R, BIREICEL TW D03,
A AN 3T 2 TGS ) & AR AR &b 2B L Ty,
Ll EZEEZ . ARamid, B3 - iAol & U7 S O & sk
GUTHRE & LR D 22 B A A 2RI > T S e %, Z0H
HID T, BRI O A R A Seh G RS0 | LA & R AR 4L
HEASTE AL S 40T o T RN 2RI & ARG 5, Z 0 7e iz,
ZOFPNANLET 2 /JRITER L, SBICARHER NS 2B %25
545, ZORE [RIREEAME] L LTRZ D,

ST B ERHE, BHFNRIBE R & Z I LR E 21T
B4 5, WELARCODEIHTERRTH D, WO H5IT. KiEx
Fio [7UE) (TARGUER) & TEAROER ), REAUR), T
EEITHD, ZO=FITHEATT IR EFIZ2WIEZDO LD &
ZOEFITHES K FEIR LT ARG IE . AR O K RO FIERIALE S
HH0L LT, REIGLTELT D, AIED, KEEZFFZ7Z20R
BEOHDIZONTIE, MRS E OB RS Y Tl Ui, #%
FHO LY RE LA O TE, TP E AL R 72 5 {56k
BRIC R DHRE 2 R ot R ) #9 TR U7,

2. HEICBITHEEOHRE & EMH
2-1. PEIDEENEMEICR S RE

TR L o P EED T [P E s ] (20094F) T
Mo, PEBEORAELBEELZUTORICELDDL LN TE D,
O T oz U 7o 3 T HHF & RITIRI D R A 2 I 72 LAkl
W2 DI 5, @%96000, 70004 FIF, $5IR g | sl SCHH 3 7AE L
RILHURIC RILSUAMNEIE Lz, @ EOFIAR 2 N THEDI,
CREORBEAEAN LR O HIE L T, Thbh, ki
o GRIFER) o JE L il (RICiEK) oREchs, O
FORAELFRIL, ARMRERE NANREREO ZSOEFOM
HERICE D, tHoHIZoL SRS NIEICAR Y . FROBIZSL
STERPRFIC o7, @FURITLICREZH > T2 o BERR

w (FMICFERFBRI TR 5eR AP - & (T5)
s [FINRFRFBER O B T2 ER OFJEA - [t (521)

sk [FNCRPEAIATZERE LR % - Lk (T9)

172

Research Stud., Graduate School of Science and Technology , Shinshu
Univ., M.Eng.

Research Stud., Graduate School of Medicine, Science and Technology,
Shinshu Univ., Ph.D.

Prof., Dept. of Arch., Fac. of Eng., Shinshu Univ., Dr.Eng.



ThY ., BRITHICAZHATOL s B ERRTH 7=, KE &
B Z 2 0N E oS R R S sk b AR 22 N O RO
BEEXTH D,
2-2. BAANHREIZK D RME
AARN &2 @E LT T, Bealilc, BIEFE(1867-1935)74% 3K
DFUE] (192845)™ THEAHIR O XE 45 U, RS ZIGR0
(1899-2002)73 HE e IR o> [/E & RiEF R ) (19324F)™HY % &
LT e, MifRlo, PEEEORA & F R4 B P ik(1946-2012) 532
AU, PhEEELoMgE] (19894) #10 TR EZHV., £ 2
Tl B X VENCAR TO RN S OO, 198542 T1E 0 4 i o
FERIZOWTU T2 [REAF 78] CEILM) 12 LT,
SRR OEFITIT, K& 3T TRIE L THO 2 OB
BHole ZENFMERHZ LV M BN D, FURITH AR
WA ZREIETER & LRl & o2 A L, 480, BRR
FREOEERN D 5D, RSN IE T T PR T T
FIZESFERERENL, BHELV 2B LH Y. IR
EABEOMEE A FAR LT 5, SNUROREERI L UM oo HREE
SR, ENENEMNE e R 2 R 3% A& His o U bk e
RREEIC X o TERMIZIZT TR, NEZO L OIE% O
SRR E CTHAE LSS 2, —FHOFH (FR) AR %
RG] = 20700 Ay, 3 CL2HI6000-T0004F i O BB AR -
NaETELTCLTREHEM A ELTEBY . B B0 Tl
BT R D O MAEREO @RI NFEZ TN L%
RLTWS, 20 2FOMEN, %OPEELO KREFRT
LEHETH 722 LIXEW RV, BILUHE ORPLIZ W T
BEHIZ 2B Z LLy, 12
ZAUC K AUE, PEBEEHE TR Lz 22U B RE B
7 & TR AR L3 RO, SRR C & B AL HIG <R
FEASER L, 2 OERIBRD, 0% E R g2 % T
FERR TR L RBAETE~ & IR LT, REICHRRER L TR Dk
WEEDWCE o LD, ZOEHIT, ARRICEAEEND G
CHEORM AR T 5 LN TE D,
oL, HHEiE, ST O L o0, TERRR) o Tk
< [RUR) o%IcEN THE Eo BEEFE] 1220V T AL 1B
DOREEZ AR LT 5 & OIHICE £ > T, 3 LT, BT EIE,
(AWM DI E LA THERE ST 5 2 & 13 TR S R ARETh
Do 1 ELT, NEEAMOMEEEE X T, BEEXIGIBIX, TR
1 EEGE Lz BT, TEBRAE R ASRHEORAZE < &
B PICREDBRE BT 5, T2 & LEMIC RIS O BR
deo 1 L LT, ANURIC TRE) BEINENBEEEE S 2 Tz,
2-3. TRBERIE] ODERLFFEDIRT
R ZIRER OV ) TEERAY Iofbinaniz TR 1%, Bo T
RYD LT, AMEEZEATWE, Kiwid, AMEZEE A& 2
FTUBRICAINE I L% TR)E &R EEFRT H, HFEDW D T4
OHEELEOKRFZEBRT HRHE] O—2THH7RUFIT, AREERA
MEnizZ & T IRURERME] EWVDEBRMAL L, & 25 HARZEHE
DIEIRERENIEE ST LW BLEICATRITIIE T 5, & 51z,
. AEERZRWIUREEO LD L R EAE] LoERE
BT D, Thbb, KMEARFZRVWABEEZ S>>, ZTO%ICH
i TR ERKE) & TER)E) & TEMAER] 5B 35, 2

173

D LR BRI E R OARGBEO T O LK A IHIE T 5, i
HENTZFEYOLENS, PREE MHEOZEREZT ST 5,
2-4. Trhit) & TU#) OE&RERRDOFER

Fid, i AR EET S LT, Ml b h EAARED S
B BROHRHMARICEL TS b0 BEGEREOS G, THEICE
LTW0DH0) AL LT, ZHIZE Y| TREEZ R 27200
W& TRREE RO 12D,

FERESHIC R X D PR & LR, i SR EEIC K X DR
HThoD, ARBELICRZ DHEHEN NN D, TRITEH O
WENC & DHEHETH Y . 1XYW O IR I H DHEHETH 5.,
PRV LIRS, 2R OIEBEFEZR O T, Z O &P
LNEMDBEL TR, ZORERZ, MFHEE DR b —
REFOREED AR % THRFFHARIS ) & ARRITERT 2, 7, Wil
L NEMDVEEL T DA TS - NRAE ] L ARRILE
F D, WES - NBHASE T, AEOTEERICE RV LATE Vo 72 KF
MBDY . 2O EIZ/NBHBDLEDTH D,

W, THRED - /RS ) CARVWEEE I, dhES &/ NERLAN Sy B
LTWRVEETH D0, LT HRREAZ R oD T, —KROAR
FEDTin 672 2% T4 FH(N6, %) ER R b b, Kigld, T
Pt Cha<, T - DB ChRviigs, T
Wit L EXRT D,

EXD . TREZRARVERE] 12X LT TR Z R o)
TR & DB ) & TR - R 2Ok D,

3. EHPFMRIEEH L TNICAILZERMNES, 5 OREE
3-1. EEFEHRBEEHOBS

SR TPEE AR ] F 000 Bl ENREEE E Zh
B L7218 E £ B ORMFEIC O W T 2 OME % £ TR T 5,
ST CIE, b iV R R oD B 00 3B A8 Hr e o> 22
LD TH D, F ORI E PO MO L SR 0k
TR & I O B O E B SUEFY B X OMIER ™Y T h 5 (1)
ML LB E BEERRIE, PEAE] BETHY, »
THHLHARERO RGO TH D, MUk L Bk & &
B, MsUboriy L b, Estoh iz s
L PREAUR] X, RENC TR ~ERE L, 9o [
A ) I AR & B S v, HE s O SO AE (A -
AR SHRFAE & L THUR Z IS 2 D ARGEN LB L T, 2
UL, B TR IR ARZERE DS S 47z & 5 80 BB
HEHEND, P EBIF25 A (K17, $%18) & i E 245 e
22 (18, HAB) DY Z O A BARIITR T,

HEWy O PRI B D HESTAE DS AR OBUKR % 1232 2 T D ARZEHE S
LR A FFOARLEHE CEUGEBIF25EEE, X17) L. EHON
W& HIRSIAE L B OFEE OBEC H HISIFEN & b ICBROBIA
EEICH A TWDARREES b b i & (I A2 RO AR (CEbk
BRF243t i, [X18) 1. AHEAHHA W UILEE S L CRIROBA Z
EIZXZTWD DT, ZOARFA T ERERE OB A# 3 boh T
ROIEUIHHEL D 2 L3 TE 5, BEMEEZ D Z DAL
I, BERINO S B2 RIS T, RV Z 2 TREELC,
ST A e R EALE U TR b L < B HRE L IREN
DHEIEICHEE LTV o e, PRI A RO ARUIE, =

o



Table1 Neolithic culture in the Yellow River Basin
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Table2 Cave and wooden posts &2 V& & Kt

The types of architectural site pit | Have or not have wooden posts (tilted or vertical or unclear) AFEDAH M (RE) - THE - Rif)
FRELR M O FRIE HER inside P outside 4}J#
Fig. 1, F10 transverse-hole cave dwellings #/CUE 0 not have a wooden post 4 not have a wooden post
Fig. 2, F16 transverse-hole cave dwellings /CUE 1 have a wooden post (vertical) 1 A(FE[H) not have a wooden post &
Fig. 3, F3 transverse-hole cave dwellings #/CUE 0 not have a wooden post not have a wooden post
Fig. 4, F5 transverse-hole cave dwellings /¢ 1 have a wooden post (vertical) 1 A () not have a wooden post 1
Fig. 5, F9 transverse-hole cave dwellings /¢ 12 have 5 wooden posts (unclear) 5 A(RzE) have 7 wooden posts (unclear) 7 A(RG)
Fig. 6, H6 vertical-hole cave dwellings B2/CA VR 1 have a wooden post (vertical) 1 A(T) not have a wooden post 1
Fig. 7, F2 semi-cave dwellings */U# 6 not have wooden posts 1% have 6 wooden posts (unclear) 6 A (£;f)
Fig. 7, F3 semi-cave dwellings “f:/UE 8 have a wooden post (unclear) 1 A(F3%) have 7 wooden posts (unclear) 7 A (£;f)
Fig. 8, F26 semi-cave dwellings }*/U# 14 not have a wooden post & have 14 wooden posts (tilted) 14 A ()
Fig. 9, F17 semi-cave dwellings f:/UE 19 unclear it unclear At
Fig.10, F3 semi-cave dwellings >/ 14 not have wooden posts & have 14 wooden posts (unclear) 14 A(FR5f)
Fig.11, F3 semi-cave dwellings *f-/UF 5 not have a wooden post 4 have 5 wooden posts (tilted) 5 K(3)
Fig.12, H25 semi-cave dwellings /0% 3 not have a wooden post 4 have 3 wooden posts (vertical) 3 A(FE[H)
Fig.13, F371 semi-cave dwellings /U 10 have a wooden post (vertical) 1 A(TE[H) ga\;&éé ;)0;(;2{1 }g%sz(;:iltjiz ;i?)lcal’z unclear)
Fig.14, F372 semi-cave dwellings /U 11 have a wooden post (vertical) 1 A%(T[) }113\::(;(1 ;N)og(igl gzsl(%)ﬂted, 1 vertical)
Fig.15, T308F2 | semi-cave dwellings /U 4 not have a wooden post 1 have 4 wooden posts (vertical) 4 A(ZEJ)
Fig.16, F1 semi-cave dwellings -/ 4 not have a wooden post have 4 wooden posts (unclear) 4 AK(KG)
Fig.16, F2 semi-cave dwellings /U 8 not have a wooden post have 8 wooden posts (unclear) 8 A(KG)
Fig.17, F25 ground-level dwellings F-Ht A fe 12 have 2 wooden posts (vertical) 2 A(TEE) have 10 wooden posts (vertical) 10 A(TEE)
Fig.18, F24 ground-level dwellings F-Ht A fe 12 have 2 wooden posts (vertical) 2 A(TEE) have 10 wooden posts (vertical) 10 A (&)
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Fig.1 F10 of the Yangwa remains
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Fig.2 F16 of the Chagou remains
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Fig.3 F3 of the Chagou remains
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Fig.4 F5 of the Chagou remains
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Fig.5 F9 of the Linziliang remains
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Fig.6 H6 of the Tangquangou remains
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Fig.14 F372 of the Dadiwan remains
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Fig.15 T308F2 of the Baijiacun remains
B 15 BRFHEHR

177

X 12 REAEEN H25 it

T308F2 s& Rt
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Fig.16 F1 and F2 of the Cishan remains
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Fig.17 F25 of the Banpo remains
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Fig.18 F24 of the Banpo remains
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Fig.19 Wooden structure with munamochi-bashira ridge-supporting
posts, known by the name of post-and-lintel construction
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CENTER POST AND GABLE POST

Study on the development of wooden structures from cave dwellings to ground-level dwellings in the Yellow River Basin

Yabin LI*, Erika KOSHI** and Toshikazu TSUCHIMOTO***

* Research Stud., Graduate School of Science and Technology , Shinshu Univ., M.Eng.
#** Research Stud., Graduate School of Medicine,Science and Technology, Shinshu Univ., Ph.D.
##% Prof., Dept. of Arch., Fac. of Eng., Shinshu Univ., Dr.Eng.

The purpose of this paper is to explore archaeological evidence in order to clarify the conceptual difference between
center posts and gable posts in Chinese architectural history. The pair of center posts and gable posts conceptually
corresponds to munamochi-bashira ridge-supporting posts in Japanese architectural history. In Japanese
architectural history, however, no pair of clearly different concepts emerged relevant to munamochi-bashira
ridge-supporting posts. To achieve the above-mentioned purpose, this paper places focus on the Yellow River basin
area in northern China in the Neolithic era to understand the primordial conditions that led to the emergence of
wooden structures with center posts and gable posts.

The oldest Neolithic culture in the Yellow River basin was the Peiligang culture along the middle reaches of the
Yellow River, followed by the Cishan culture along its middle and lower reaches, and the Laoguantai and Yangshao
cultures along its upper and middle reaches. The Laoguantai, Cishan, and Peiligang cultures were early Neolithic
cultures. The mainstream form of dwellings during the period was semi-cave dwellings. The Laoguantai, Cishan, and
Peiligang cultures are considered precursory to the Yangshao culture. During the middle of the Yangshao culture, a
gradual transition occurred from semi-cave dwellings to ground-level dwellings. The earliest ground-level dwellings
emerged as wooden structure buildings with wooden posts arranged in neat order on their flat floor and earthfast
posts (center posts or gable posts) erected from the ground for use as munamochi-bashira posts directly supporting
ridge beams.

This paper pays attention to cave dwellings, which emerged at the start of evolution of the earliest ground-level
dwellings, and particular attention to the form of cave dwellings added with wooden posts to view this form as cave
dwellings and wooden posts. To clarify how the wooden posts included in the initial form of cave dwellings were
replaced with center posts/gable posts installed in the earliest ground-level dwellings, we investigated, in particular,
the early Neolithic phases of the Laoguantai, Cishan, and Peiligang cultures, which are considered precursory to the
Yangshao culture.

Our investigation revealed that during the prehistoric era, two different methods were used for the exterior and
interior of buildings in northern China, especially in the Yellow River basin. In other words, exterior perimeter walls
originally emerged as mud walls containing no wooden members and then were gradually replaced with ones
containing wooden members. As for interiors, single vertical wooden posts first came into use; then, paired or
multiple wooden posts came to be used as separate vertical posts and were gradually replaced with ones used in
combination with horizontal members such as beams and girders or with roof-supporting horizontal members, such
as purlins and ridge beams. The place of both center posts and gable posts seen in Chinese architectural history
corresponds to that of munamochi-bashira ridge-supporting posts found in Japanese architectural history. While
center posts emerged as the result of the above-described replacement of wooden posts stood upright inside with
those cleverly combined with horizontal members, gable posts came into being as the result of the above-described
gradual introduction of wooden members into exterior perimeter mud walls that originally contained no wooden
members.

Thus, in the Yellow River basin in northern China, the difference between center posts and gable posts reflects that
in origination, an ancient difference existing since the birth of architecture. We can reasonably infer that this ancient

difference has survived to this day. We conclude that this is what characterizes the architectural styles in this region.
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