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Abstract
Silted building is one of the most characteristic traditional residential building types. In the historical process of
social transition, silted building has powerful ecological adaptability. Nowadays, there are only a limited number
of silted buildings in the Southern Shaanxi region. Thus, this paper is aimed to acquire the first hand data by a
field survey on the silted buildings in Yanzibian in Hanzhong, Southern Shaanxi region. Through an analysis of
its building idea and technique, the paper interprets the ecological features of silted building in terms of aesthetic
consciousness, selection of site, pattern, material usage and building technique, etc. The research result is aimed
to provide a lot of referential influences and value for residential buildings and construction of new rural areas in
the future and to provide enlightenment for design of ecological buildings.
Keywords: traditional residential building, silted building, ecological feature
1. Introduction
Building is the carrier of culture. Through the ontology of building, we are able to know about its cultural
transition, belief and worship as well as the local customs. Also, we can have an idea about how the building
adapts to the survival environment. All this can be embodied thoroughly in building. This paper interprets and
perceives the ecological features of silted building by studying the mountainous form of silted buildings in
Yanzibian in Hanzhong, Southern Shaanxi.
2. Overview
Southern Shaanxi refers to the area in the southern part of Shaanxi Province and contains the three areas of
Hanzhong, Ankang and Shangluo ranging from the west to the east. Yanzibian is located in the western part of
Ningqiang County in Hanzhong City, Shaanxi Province. It is neighboring to Sichuan Province and Gansu
Province and is connected to Yangpingguan Town and Anle River. As it is located in the intersection between the
two rivers of Jialing River and Anle River, Yanzibian is one of the four ancient ferries in Ningqiang County.
Yanzibian is named as its form is similar to a swallow that soars with lifted wings. In Yanzibian, beautiful
mountains and clear waters are everywhere and the scenery is as beautiful as a picture (See Figure 1). Until now,
at the mouth of the shore of Yanzibian stand tall and upright only a few silted buildings.
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Figgure 1. Vesselss in the ferry of Yanzibian
Silted buillding is one tyype of stilt styyle architecturre, so it is alsso called stilt style buildingg. It has long been
termed as “a live fossill” in the cultuure of Ba-Shu. It stands neaarby the wateer and is consttructed next to
o the
mountainss. It collects thhe anima of grreen hills and clear water annd is integrateed into one whhole with the great
nature. A silted buildingg can be regardded as a prettyy girl of humbble birth amonng the cluster oof buildings ass it is
small and exquisite, dellicate and pretty. It does noot only fit witth the simple aesthetic conssciousness of local
people, buut also manifests perfect confformity with thhe great naturee.
3. Traditioonal Building Theory and P
Pattern
3.1 Selectiion of Site – Thhe Geomantic Omen Thoughht of Syncretism
m between Heaaven and Man
To complyy with the clim
matic conditionn, such as, “gett up at sunrisee and rest at suundown”, whicch is an agriculltural
farming cuulture is the work
w
and rest m
mode of “synccretism betweeen heaven andd man”. In thee ancient timess, the
thought thhat the stars chhange in positioons and that thhe four seasonns run determinned people’s life and produc
ction.
Accordingg to the ancientt people, man should not offfend the authority of the natuure and insisteence to “syncre
etism
between hheaven and maan” is the wayy of survival (Zhou Mi, 20012, p. 2). In tthe philosophiical concept of
o the
ancient peeople, both thee “moderate” aand “producingg and reproduccing (creativityy)” of the Connfucian School and
the thoughht of “Tao wayy follows the naature” of the T
Taoist School ddescribed the rrelationship beetween man and the
nature as a kind of balannce and harmony in a movem
ment. The so-ccalled “syncrettism between hheaven and ma
an” is
that the daaily activity of
o man shouldd realize a kinnd of harmoniious, rational and balanced process of en
nergy
exchange w
with operationn of the naturall ecology.
Selection of the site for settlemennt, architecturral compositioon and consttruction style should take into
comprehennsive considerration of all kkinds of naturaal and producttion and living factors. After observation
n and
practice foor a long periodd of time, the aancient peoplee have summarrized a thoughtt and method tthat has the guiding
effect on aarchitecture. Thhis is the so-caalled geomantiic omen theoryy. Geomantic oomen was of ggreat significan
nce in
the anciennt constructionn practice, which is exactly tthe reflection oof the conceptt of “syncretissm between he
eaven
and man”. Although thee geomantic om
men theory is nnot science in its strict sensee, it does not ccompletely falll into
the spheree of superstitioon. In essence,, geomantic om
men is a kind of cognitive m
mode about seelection of building
site, patterrn and construcction of the buuilding that thee ancient peopple developed tto pursue goodd fortune and avoid
a
disaster annd search for an
a ideal residenntial environm
ment. Just as the common peoople say, a goood geomantic omen
o
should be back to the moountain and neext to the riverr and face the ssouth with a w
wide vision. Thhe best site sele
ected
is supposeed to “water on
o the left as aan azure dragoon, road on thhe right as a w
white tiger, poool in the frontt as a
rosefinch aand hill at the back as a blacck tortoise” (Jiing Qimin & Z
Zhang Li’an, 22010, p6). (Seee Figure 2) Th
hus, it
can be fouund that, the geeomantic omenn theory actuallly implies profound ecologiccal foundationn.
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Figure 2. Diagram form of traditionnal site selectioon
Yanzibian is located beetween the vaalley and the rriver and its tterrain and ellevation are reelatively low, with
abundant rrainwater and humid and muuggy climate. Whenever thee flood season approaches, thhe water level runs
high rapiddly. In the facee of such envirronmental channge, the anciennts had to makke prudent chooice in the issu
ue of
residence. They had to adapt
a
to the nattural landform
m and geomorpphology in seleection of the sitte of the settlement
and deal w
with the relatioons between rivver system, suunshine, disasteer prevention aand plough, etc. The site sele
ected
should be back to the moountain and neext to the riverr and close to ffarmland, mouuntain forest annd water sourc
ce for
the convennience of prooduction and ccultivation off remaining laand and for buuilding a connvenient reside
ential
environmeent. Mountainss in Yanzibiann overlap and aare continuouss and the wateer system zigzzags. This form
ms an
ambient sspace and its boundary andd entrance is narrow, whicch is able to hide wind aand collect air for
conveniennce of protectioon (See Figuree 3). In order tto prevent the buildings from
m being damaged by flood when
w
the flood sseason comes, people choosee to build the bbuilding consttruction patternn of constructiing silted build
dings
to adapt too the nature.

Figure 3. Fuull view of Yannzibian
3.2 Resideence Determinaation – The Buuilding Patternn of Adjusting M
Measures to Local Conditionns
The siltedd buildings forr residence aloongside riverss are mostly cconstructed neearby the mouuntains. This is the
so-called ““neutralized wood
w
and air, pplentiful water ions, fresh airr, green hills aand clear waterr and cultivatio
on of
humanity”” (Wang Dayoou, 2005, p. 500). In Yanzibiaan, most of silted buildings use the woodden constructio
on of
column annd tie to form a firm grid sysstem. The mosst basic featuree of silted builldings is that thhe porter is usually
constructed on the grounnd and one sidee of the wing-rrooms on the lleft side and thhe right side is connected witth the
porter on tthe found and the other three sides are botth suspended iin midair. Andd the three sidees are supporte
ed by
wood stakkes. This form
ms a hanging sstilt, which is so-called the ecological chharacteristics oof “flat heaven
n and
uneven earrth”.
In order too get a perfectt ventilation effect, a large m
majority of sillted buildings are constructeed in three sto
oreys.
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The first sttorey is usuallyy used to storee goods or rearr livestock in ppens. The secoond storey and the third storey are
used for ddaily life and activities. In order to increease space forr activities, a hanging corriidor is constru
ucted
outside thee ground of thhe second flooor. On a mugggy and humid climate condition, in order to avoid the wood
w
structures of the buildingg from being m
mortified as a result of hum
midity, the surrooundings of thhe top floor and the
down flooor are usually not enclosed bby a dead walll. This, to thee greatest exteent, enables thhe wind pressu
ure to
form a crooss ventilation and to ensure the aeration ccooling in the rroom. Therefore, the silted bbuilding hangs over
the groundd not only for aeration
a
dryingg, but also prevvents threats frrom poisonouss snakes and w
wild animals.
4. Traditioonal Building Technique
4.1 Originnal Ecology – The
T Material U
Using Mode off Using Local M
Materials
The so-callled ecologicaal material meaans that the m
material grows out of the naature and thenn returns the nature
after it runns out, which forms an ecological system of a great nattural and systeematic circulattion (Liu Su, 2011,
2
p64). The materials for constructing silted buildingg in the local area are mainnly such ecoloogical materia
als as
bamboo, w
wood, stone, white
w
lime, tilee and oil plantts, etc. The moountains in Yaanzibian are coontinuous with
h ups
and downss and the bambboo and woodd resources aree abundant. Thhin bamboo, pine wood and cedarwood arre the
main buildding raw materrials, which arre all selected in the local arrea. In the locaal area, peoplee take advantage of
the characcteristics of prrocessing, dism
mantling and repeated usagge of wood too build a housse. The bambo
oo is
weaved annd used to filll in the doubble wall (See Figure 4). T
The toughness of bamboo iitself enhances the
anti-seism
mic property of the wall. In orrder to avoid thhe danger that the stake is sooaked in the water for a long time,
the local ppeople use shalle which is a kind of stone m
material with hiigh rigidity andd bad hydrophhilic performan
nce in
constructioon of the basee component that faces thee water. As a kind of decorrative coating,, the white lim
me is
smeared on the outside layer
l
of the waall which is sim
mple and conccise. Tile is fabbricated with ffire by local pe
eople
themselvess. It has strongg consolidation and resistannce to corrosion and is moree capable of ennduring washin
ng of
rainwater and sand windd compared wiith cob root annd it is often uused together w
with soil. Oil pplant refers to tung
oil. Tung ooil is a kind off excellent and dry plant oil aand is used on the outside off wood materiaals, which is simple
and unadoorned and has the
t protection eeffects of anti--septic, moistuure proof and m
mothproof.

Figure 4. Double waall
4.2 Hard SStructure – Thee Building Technique of Ecollogical Conceppt
4.2.1 The S
Structure of thhe Wall
Influencedd by local clim
mate, the wall nnext to the streeet is mostly eenclosed by thhe pattern of thhe traditional plank
p
door. The wall within thhe courtyard annd the overhannging wall aree mostly doublle walls. Withiin the wall is fixed
es not
with weavved bamboo annd outside the wall is covereed and floated with cob. Altthough the wall in itself doe
have the eeffect of load-bbearing, the enncapsulated woood structure w
within the walll is the load-bbearing structu
ure of
the buildinng.
Accordingg to the above type of building, we can thhen interpret thhe four major ecological meerits of the wa
all of
silted buildding. The firstt merit is its firre protection. T
The clay used in the soil walll is a kind of fire-proof material.
Addition oof admixture (macadam,
(
sannd and aggreggate chips, etcc.) has the effeect of consoliddation on the wall,
which, at the same timee, has the effecct of fire proteection. The seecond merit is moisture prooof. The adobe wall
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itself does not have the effect of moisture proof and it becomes softened once it is mixed with water. In the
construction of the wall, grait is used as the basic damp-proof course and the wall space is often smeared by cob
in a well-distributed way, which has a good antiseptic moisture-proof effect. The third merit is the microclimate
adjustment effect. The summer in Yanzibian is hot and the sunshine duration is relatively adequate. Sunshine
leads to increased temperature of the outer wall. Thus, weaved thin bamboo is added in the process of building a
wall. A lot of air is left in the thin bamboo stalk, which forms an air insulating layer and which makes the wall
have good functions of heat preservation and heat insulation. The four and the last merit is the force reduction
and anti-shake. Since bamboo reinforcement is added in the wall, this strengthens the toughness of the wall.
When an earthquake occurs, the wall is pressed by the bamboo cane and is absorbed in a disperse way. This
weakens the effect of the force on the front wall.
4.2.2 The Structure of the Roof
The root of silted building in the local area adopts the basic “bone” pattern of sloping root (See Figure 5). The
pattern of sloping root has realistic meaning in embodying the ecological features of traditional residential
houses in Southern Shaanxi.

Figure 5. Silted building and sloping root in Yanzibian
On one hand, the sloping roof of Southern Shaanxi is usually constituted by tiling and cant strip. Between the
two layers of tile is naturally one layer of air interlayer which has the performance of strengthening thermal
insulation and heat insulation. Since the slope of the root is large and is convenient for drainage of water, it has a
perfect effect of insulating rainwater. On the other hand, since the temperature difference in the summer in
Yanzibian is great, the high root can play a good role of transitional space. The eave overhangs far. This is not
only aimed to speed up drainage of water, but also the far-reaching overhanging eave helps to make the room in
a low temperature of shadow for a long time and reduce the possibility that the sunshine directly radiates the wall.
This also can prevent the rainwater from soaking the base layer of the wall when it drips, which reduces the
direct damage of rainwater to the wall.
4.2.3 The Structure of the Ground
Construction of the ground of silted building is relatively simple. Its foundation part is usually constructed with
rock or grait. The first layer of ground is pieced together by board, having perfect performance of heat
preservation, thermal insulation and humidity resistance. On the second layer and the third layer of ground, the
lower layer is laid with board, the middle layer is mingled with two layers of tiles which have the effect of
consolidation, and the top layer is laid with a layer of board. Some houses are laid with fabricated board. Under
the ground is keel and on the keel is supported with board. In order to make it ventilated and moisture proof,
each board with have a crack less than 1cm in advance. In the rainy season of summer, the board can be torn
down to store in order to prevent the board from going mouldy.
4.3 Soft Space – The Ecological Effect of Transitional Space
4.3.1 Parvis – The Effect of Filtering
The space of parvis is the result that people gradually improve and develop the residential buildings to respond
to the local moisture and rainy natural environment. As the old saying goes, “A good and wealth parvis in a
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building is mostly upright, foursquare and neat. And in a good parvis, the parvis usually has the meaning of
storage. What the parvis stresses is uprightness and foursquareness flourish the parvis. Such natural Yin and
Yang rhythm is not necessary to pursue continuously” (Ruoguan Daoren, 1995, p112).
Its ecological presentation: 1) Lighting and ventilation. As the distance between buildings in the courtyard of a
traditional residential house is relatively short, lighting and ventilation in the courtyard is not smooth and the
parvis has a good effect of adjustment. 2) Collection and excretion. The so-called “Four water running to the hall”
has the meaning of draining off rainwater to the parvis through the eave hanged from the parvis, which also has
the meaning that rich water should be kept in one’s own field. As for the silted building, an open parvis can bring
in clean air from a high altitude. One part of air discharged from the room is drained out to the courtyard through
the drainage ditch of the parvis under the effect of gravity. Another part of light air will escape from the parvis.
Air inside and outside the room is continuously exchanged, which has the effect of purifying the air. 3) In
addition, the parvis is an open space where privacy is relatively weak, which forms a transitional space for the
inside and outside environment of the room.
4.3.2 “Guobai” – The Effect of Moisture Protection
In the traditional Chinese architecture, “Guobai” is a method to deal with the vision of space. As a matter of fact,
it reflects a phenomenon of an architecture group in spatial combination and is application of the aesthetic
experience of the ancients. It can be said that, “Guobai” takes advantage of the skillful distance between the door
and the scenery and uses the method of mingled scenery and enframed scenery to let a close view and the distant
view to fall into the vision of a viewer. The feeling of the view should not be complete, but should be
comfortable, so as to satisfy the aesthetic need of the ancients. Here, “Bai” refers to the light of the sky, so that
not only the viewer can view the ridge of another building at the opposite, but also a thin of sky is required to
remain in the vision to attain “balance of Yin and Yang”. This thin of sky, similarly, relates to the lighting and
sun adoption in the room and has certain effect of moisture protection and damp protection (See Figure 6).
Appropriate control and adjustment of the distance between different buildings can effective prevent the
phenomenon of “extensive moisture” on the land in the parvis in the house. It is necessary to adjust or control the
height of “Guobai” according to the climate feature, architectural direction and elevation of the residential
buildings so as to attain conversion and balance of Yin and Yang and to promote better improvement of the light
environment and heat environment in the parvis.

Figure 6. The principle of “Guobai”
5. Concluding Remarks
Ecological environment plays a restrictive role in the development of human kind, while development of human
kind is a process that continuously adapts to and modifies the environment to satisfy the demand of human kind.
This is exactly an interactive mode between man and the nature. Whether in terms of aesthetics, selection of site,
selection of materials and design or in terms of building, the silted buildings in Yanzibian in Hanzhong of
Southern Shaanxi imply abundant ecological wisdom. The characteristics are delicate, pretty and simple
aesthetics, pattern next to the mountains, local use of materials, wonderful art and excelling nature in design and
building adjusting measures to local conditions. All these characteristics are the result of long term co-existence
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and co-survival of local people with the ecological environment that they depend on. This promotes silted
building to play a harmonious and organic role in the ecological environment system. If these ecological features
can be protected, developed and used, it is believed that this will be of great benefit to ecological residential
housing and new rural construction in the future. And this will create ecological home that is more appropriate
for human kind to reside in.
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