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Preface

One may be fascinated by the rainbow bridges in the famous
Chinese painting of the realistic style titled "Festival of Pure
Brightness on the River" produced in the Song Dynasty, but experts
are more interested in the exquisite wooden structures of the bridge.
| went to Gansu Province in the 1960s and saw with my own eyes
the similar wooden bridges, which surprisingly represent the bridge
styles of the Song Dynasty. Now half a century has passed, and
when | learned that quite a few wooden bridges still exist in Taishun
of Zhejiang Province, | was nevertheless surprised and felt happy
about the fact that this heritage has not been lost as one of the
Chinese cultural relics. e

It is Mr. Liu Jie, one of my students and dlégoc!a_l_te'! professor of
the Architecture Department in Shanghai Jiaotong University, who
told me of the existence of these bridges handed down from many
generations. Mr. Liu is a young and energetic scholar. His
groundbreaking investigation of the subject of Lounge Bridges in
Taishun opens a new area in the academic field of Bianhe Rainbow
Bridge in the Northern Song Dynasty and Taishun's Lounge Bridge.
His doctoral subject is the "Development of Ancient Wooden
Construction in the South of China”, which is another new field in the
Chinese Architectural -history. Mr. Liu has a stringent academic
style, as demonstrated in the denomination of Bianhe Rainbow
Bridge of the Northern Song Dynasty and Zhejiang-Fujian Timber
Arch Bridge. Bianhe Rainbow Bridge of the Northern Dynasty used
to be denominated as "Combined Beam-Arch Bridge" in the Chinese
History of Ancient Bridge Technology by Mr. Tang Huancheng, and
later changed to "Interlocked Timber Arch Bridge" in the "Bridge"
Section of the Chinese History of Science and Technology.- Mr. Liu
has doubted it and asked me for my opinion. | \_re'hthred ta raise the
point that this bridge is neither "combined" as in the brick paintings
of the Eastern Han Dynasty nor "interlocked”, but it is "woven". In
other words, it is woven by several horizontal beams on top of a row
of vertical beams. | denominated it as "Woven Beam Timber Arch
Bridge" with a view to its mechanics similar to that of a beam of a
house, which received consent from Professor Shen Weiping,
Deputy Chairman of Chinese Society for the Theoretical and Applied
Mechanics and structure expert, who differentiates the Bianhe
Rainbow Bridge and the existing Zhejiang-Fujian Arch Bridge from
the perspective of their structures, and, jointly with Mr. Liu Jie,
denominates the former as "Woven Timber Arch Bridge" and the
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latter as "Woven Timber Arch-beam Bridge". | fully agree to their
denominations. As Mr. Liu Jie is working on the subject of Rainbow
Bridge, Mr. Shen has given him much support and instructionsin
determining the names of the bridges, and even participates in the
study of the subject. Lounge Bridges in Taishun is their cooperative
results, so | am very happy to write this Preface for the book.
Lounge Bridge in Taishun may be said to represent the wooden
structures in Zhejiang-Fujian Region. The southern part of Zhejiang
and the northern part of Fujian used to be a single cultural region in
Chinese history, and belong to the Yue cultural system from a
macroscopic viewpoint. The ultimate origin of the people is the Pre-
historic Eastern Yi Tribe in the east of Jiaodong Peninsula.
Successive archeological findings reveal that it took shape in the
west of Hua and Xia Tribes on the Qingzang Plateau, who came
eastward about 4000 years ago, only to meet the Eastern Yi Tribe
who was expanding westward. These two tribes had a battle in
Zhuolu and ended up with Yellow Emperor from the west taking
victory over the Mie Emperor in the east. The defeated followers of K
the Mie Emperor fled in all directions, some to Japan, some to
Jiangxi, Hunan and then the south-west, and some to the south- ]“ﬁ
east. The people now living in Jiangsu, Zhejiang, Fujian,
Guangdong and even in Vietnam were descendants of the Eastern ﬂ-..s'r*
Yi Tribe. Taishun, located in the south of Zhejiang and north of -

Fujian Provinces, belongs to the general Ou-Yue and Min-Yue

cultural circles. The highly skilled wooden structure of Hemudu \
Culture appearing in this region some 7000 years ago represents
the historical and cultural basis for the raibow bridges in Taishun.
Taishun lies among hills on the south of Zhejiang Province.
Due to its geographical reasons, it has been under the mixed

influence of Min-Yue and Ou-Yue cultures. The remaining
vernacular architecture in the region demonstrate how such

influence works, and a large number of local-styled timber lounge P —————

bridges in various forms are the best representation of such
influence. The lounge bridges in Taishun have an important position
in the Chinese history of bridges due to their long history and
exquisite skills. The timber lounge bridges in Taishun with high
engineering values and construction values, however, have been
visited by few for its remoteness and poor traffic conditions.
Associate Prof. Liu Jie and Prof. Shen Weiping have jointly written
this book, and will certainly make it a world-famous place with a
significant position in the world history of bridge some day in the
future.

Yang Hongxun
Zhi Yuan, Beijing, September 2004







Forewords

Mr. Liu Jie had his book with the title of Taishun published by the JPC in 2001 and he
presented me with a copy. | read it through the whole night and rang him saying thanks to him
and expressed my interest in Taishun, especially the lounge bridges there, and my wish to go
there some time. He gave me a positive answer.

Mr. Liu Jie kept his words, and brought me to Taishun in October the next year. By
physical expedition, | made three suggestions on his work. First, he shall pay more attentions
to the study of the structures of lounge bridges; second, he shall try to obtain support from
National natural Scieace Founudation of China (NSFC); third, he shall publish it to the world.
Liu Jie did not disappoint me and obtained the support from Young Suientisls Fund of NSFC in
2003. | made a joint study with him in the structure of lounge bridges, the result of which was a
report published in the 8th World Conference on Timber Engineering in Finland in 2004. Now
scholars from Taiwan, USA and Japan began to exchange ideas with him.

It is the exquisite structures of the timber arch lounge bridges in Taishun that first attracted
my attention. Bridge builders began to realize that the compressive strength of a log in the
axial direction is much larger than its bending strength in the transverse direction some 900
years ago at the latest. The arch bridges using woven timber technology featuring a stable
compressive strength of woven timbers marked the beginning of a great age. Even modern
structural mechanics will not find a better and more reasonable structure. What excited me are
the multiple forms of the hundreds of bridges still existing in Zhejiang-Fujian region. To classify
them in types, one may see how timber bridge technology has developed over the years. | was
more excited when the joggle technology of Zhejiang-Fujian Timber Arch Bridge is replaced
with the binding technology of Bianhe Rainbow Bridge, with the help of computer Simulation of
the structure of arch bridge, the length of the beam at the center of system Il of the former will
be reduced to zero, and the structure of the Bianhe Rainbow Bridge appears. Thus | assume
that the structure technology of the timber arch bridge in Zhejiang-Fujian has been developed
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LOUNGE BRIDGES
IN TAISHUN

locally, and Bianhe Rainbow Bridge and Zhejiang-Fujian Timber Arch Bridge are of the
same bridge structure but adapted to the requirements of different local technologies.

The value of the lounge bridge lies not only in its beauty but also its rich meaning. Mr.
Liu Jie has made a lot of investigations over the years and accumula%e(rd considerable fruits
of study in respect of geography, humanities, folk customs, arts and crafts, part of which is
reflected in this book.

Bridges are central to roads, rivers and valleys, and form an important part to road
system. If we make a cubic model of Zhejiang-Fujian mountainous area where hundreds of
bridges are distributed and there will appear the century old road system in front of us.
Roads are pivotal to economic and-social life, and a recovered ancient road system will
have an irreplaceable impact on the study of the region in the Ming and Qing Dynasties.

One of the most valuable parts of this book is the biographies of the bridge builders.
We are nobody but the followers of these bridge builders though we may be given such
titles as professors, architects, engineers etc. and win respect from all walks of life. In the
Chinese tradition, skills and techniques were not highly respected, so nearly no craftsmen
were recorded in the Chinese history. Lu Ban was an exception who left us but a name
and a few hearsays; Li Bin and his son were the leaders for constructing Dujiang Weirs in
Sichuan and who knows the names of the designers and site workers; no records could be
found about the makers of terra cotta worriers and horses, the Great Wall and the Great
Canal. Mr. Liu and his cooperators collected the materials about those bridge construction
families through much difficulty and incorporated them in this book. The ancient masters
left us with their great achievements without leaving their names, and in comparison, will |
be able to keep my contributions in research unforgettable for several dozen years? All my
tittes as doctor, engineer, and professor are nothing but winds and clouds.

| hereby write these Forewords and contribute this book to those who have constructed
the lounge bridges. | miss the great people in the past and wish more of them to come in
the future. Looking up at the moon, | see it waxing toward its fullness of the Mid-autumn
Festival.

Shen Weiping
Shanghai Jiaotong University, 27 Sept. 2004
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Born in Chongging in 1970, Liu Jie graduated from Architecture Department of South-west Jiaotong University in
1993 before he worked with She Junnan Architecture Studio in Guangzhou, and was granted a master degree for
architectural history and theory by Shanghai Tongji University in 1998. He is currently a PHD of Tongji University and
associate professor of the Architecture Department of Shanghai Jiaotong University. He started systematic study and
research of Chinese traditional architecture and classic gardening in 1995 and has published over 20 dissertations both
in and outside China: he is committed to the research of ancient timber structure and vernacular architecture in
southern China and has brought to press several books such as Taishun, Kucun Village and Environmental and

Ecological Ideas in Chinese Ancient Architectures (co-authorship).

She ipin

Born in Shanghai in 1946, Shen Weiping graduated from Beijing Universify of Aeronautics and Astronautics in
1069, and was awarded a master degree by Shanghai Jiaotong University in 1982 and a PHD degree by Stuttgart
University of Germany in 1986. He is currently a professor of the Civil Engineering Department of Shanghai Jiaotong
University, doctorial advisor, Vice Chairman of Chinese Society for Theoretical and Applied Mechanics, and Chairman
of Shanghai Society of Mechanics, His research field ranges from computational structural mechanics to structural
engineering, and has published over 60 dissertations covering a wide range of elastic-plastic analysis, high perfor-
mance computing, structural analysis and internal force influence surface of large span bridges, etc. and brought to
press a monograph.
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Map of its peographical position in Zhejiang Map of the geographical position of
Praowince of PRC Taishun County

Taishun is in the south of Zhejiang Province; it borders Cangnan in the east, Fuding,

Zherong, Fuan and Shouning of Fujian Province in the southwest, Jingning in the

northwest, and Wencheng in the northeast, covering a total area of 1761.5 square km.
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Taishun lies on the first ridge of the southeast part of the Ancient Huaxia Land,
where hills and peaks scatter and valleys are spread. There are 179 peaks of more than
1000 meters high.

There are more than 100 rivers, narrow or wide, covering the region; valleys are deep
and riverbanks steep; river courses fall at varied heights; creeks run rapidly, and tides ebb
and flow frequently; waterfalls are everywhere to find.

Taishun is of the subtropical maritime and monsoon climate, and has four seasons
with a warm climate and plenty of rain. In spring and summer, water and heat arrive
together whereas in autumn and winter, sunshine and heat are mutually complementary.
In high hills clouds abound, and in valleys and hills warmth and moisture gather.

Taishun abounds in hills, forests and rivers. The beautiful scenes and the culture of
inclination for natural beauty have helped develop the love of hills and waters, which is
represented in the timber arch lounge bridges. History has it that many people moved to
Taishun with their entire families for the love of its hills and waters. The men of letters in
Taishun, cultivated from the traditional Chinese culture, have a deep understanding of
natural beauty and the capacity of turning the natural beauty into the beauty of human
environment. The pure and simple beauty of the Nature is incorporated in the houses of
the ancient people in Taishun as well as the lounge bridges they built.
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| LOUNGE BRIDGES
IN TAISHUN
Taishun is famous as a “Museum of Ancient Bridges™ and the hometown of bridges.

These timber arch lounge bridges such as Xuezhai Bridge, Xidong Bridge, Beijian Bridge,
Xianju Bridge and Santiao Bridge, etc. are important in.the Chinese history of ancient
bridge construction. They are essence of the vernacular architecture in Taishun and part

of the precious cultural heritage handed down from the ancient people in Taishun.
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The folk bridges in Taishun feature not only in their large number but also their
multiple types of structure. According to the book with the title of Transportation
Records of Taishun, there exist 958 bridges with a total length of 16,829 meters in
Taishun as of 1987. They may be divided by types of structure into timber arch bridge,
timber beam bridge, stone arch bridge, stone beam bridge and many other types.

Windy and rainy, Taishun suffers from typhoon at the turn of summer and autumn
each year, therefore a house is added to the body of a bridge, which is called a lounge
house, and such a bridge is usually called a “Lounge Bridge”. A lounge bridge is nothing
but a general name for a bridge bearing a lounge house, without referring to the lower part
of their bridge construction.

Baokeng Bridge in Qiaotouxi Village of Xinpu Township, built in 1926, is a timber
beam lounge bridge with 7 lounge houses, 12.7 meters long, 3.4 meters wide and 3.9
meters high for the house, standing 4.3 meters above the normal water level with a span of
7.9 meters.

Beiyang Bridge in Heping Village of Wengshan, built in a year unknown, is a timber
beam lounge bridge, 12.7 meters long, 3.4 meters wide for the house and 3.7 meters wide
for the bridge floor, and 3.5 meters high for the house, standing 4 meters above the normal
water level with a span of 10.3 meters.

Chengshui Bridge, also known as Shenshui Bridge, located in Zhanggang Village behind

Guihu Town, built in 1942, is a timber arch lounge bridge supported by 2 pillars standing

astride. It has 7 lounge houses, 15 meters long, 4.6 meters wide and 4.8 meter bridge surface.

| LOUNGE BRIDGES
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Chiyuan Bridge, located in Chiyuan Village of Hengkeng Township, is a timber arch
lounge bridge supported by 2 pillars standing astride. It was washed away by flood in
1853 and rebuilt in 1857, bearing 8 lounge houses with a double-eaved roof, 21 meters
long, 4.3 meters wide, 4.4 meters above the normal water level, 4.1 meters high for the
house with a span of 9.5 meters.

Daojunyang Bridge (or Shuiwei Bridge), located in Daojunyang Field of Lingbei

Township and built in a year unknown, is a stone arch bridge with timber lounge houses.

It was rebuilt in 1919, bearing 12 lounge houses with a double-eaved roof, 25.7 meters

O EMBHEERR
Beams of lounge house on
the house, with a span of 9.8 meters. Daojunyang Bridge

long and 4.6 meters wide for the house, 4 meters high for the arch and 6.2 meters high for

Duntou Bridge, located on Duntou Creek of Liufeng Township and built in a year
unknown or rebuilt in 1832 according to the carvings on its purlin, is a timber beam lounge
bridge. It runs from east to west, constructed mainly with bricks which are laid crosswise,
16.4 meters long, 4.5 meters wide with a span of 8.7 meters, 1.6 meters above the water
level, bearing on its surface 7 lounge houses, with 32 pillars and a supporting beam type.

On the upper layer of the two windbreaks is arranged a lookout window. The bridge is

horizontally supported by 9 big beams with an average diameter of 35cm.
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Daojunyang Bridge
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Red Army Bridge, some 15 li away to the west of Taishun County, stands across the
boundary creek of Taishun County of Zhejiang Province and Lijiashan Village, Xixi
Township, Shouning County, Fujian Province. Built on 6 December 1954, it is a woven
timber arch-beam lounge bridge, 39 meters long with a net span of 32.9 meters, 5 meters
wide and 6 meters wide for its abutment. The lounge houses are built in the style of
supporting beams with a double lounge of 7 racks. Its roof ridge is plainly decorated, with

tiles leaning against it or ridge bricks pressing the ridgepole, and the eaves slightly

O AFH
Red Army Bridge




protruding. Windbreaks are widely used and on the highest layer is arranged a lookout
window, which provides a view and helps ventilation.

Longyang Bridge, located in Houzhanglongyang Village of Guihu Town and
started in 1916, is a timber beam lounge bridge with 6 lounge houses. Itis 14.1 meters
long and 4.2 meters wide for the house, 4.4 meters wide for the bridge floor, 5.4 meters

high for the house with a span of 7.1 meters.

Nanging Bridge, located in Shanghong Village of Xiahong Township and built be-
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tween 1875 and 1908, is a timber arch lounge bridge supported by 2 pillars standing
astride. It is also known as “Palace Bridge”, for there is a palace in the field as opposed to
the bridge in the distance. It has a overhanging gable roof with walls decorated with
flowers. The bridge has 7 lounge houses, 16 meters in its total length, 4.4 meters wide with
a span of 9 meters, 5 meters above the normal water level.

Nanxi Bridge. located in Nanxi of Sixi Town and built in 1842, is a timber beam lounge
bridge, 20.4 meters long, 4.9 meters wide and 4.9 meters high with a span of 6.8 meters. It
has ancient classical structure with a tilted roof in the style of supporting beam type with
a double lounge of 7 racks. On one side of the lounge house in the middle rests a shrine

for idols.
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Nanyang Bridge (also known as Yuyan Bridge), located in Yantou Village of Sixi
Town and built in 1870, is an piled cantilever timber beam lounge bridge, with a double-
eaved gable and hip roof, 41.7 meters long, 4.6 meters wide and 5.9 meters high. The
structure of Nanyang Bridge features the stone pier standing in the middle of the creek,
combined with timber beams, which extend sideways evenly and horizontally.

Pubin Bridge, located in Xinjiu Village of Yayang Town and built in 1820, is a timber
beam lounge bridge, 13.6 meters long, 4.3 meters wide and 3.7 meters high for the house
with a span of 8.5 meters.10.1 meters, and 3.2 meters above the normal water level.

Qifeng Bridge, located in Waiyang Village of Wengshan Township and built in 1924,
is a stone arch timber lounge bridge, 22.6 meters long, 4.4 meters wide and 4.4 meters high
for the house with a span of 14.2 meters.

Qiaodi Bridge, located in Waiyang Village of Wengshan Township and first built in
the Song Dynasty and rebuilt in 1929, is a stone arch timber lounge bridge with 3 lounge
houses, 4.32 meters wide and 9 meters long, with a span of 3.3 meters, 4.5 meters wide
for the house, and 2.3 meters above the water level.

Sanzhu Bridge, located in Xiawuyang Village of Sankui Town and built in a year

LOUNGE BRIDGES
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unknown, is a timber beam lounge bridge with 7 lounge houses, where the crossing
bracket type and the supporting beam type are mixed, with a overhanging gable roof. The
surrounding environment of this bridge is beautiful, where creeks flow and trees flourish
with broad and wide fields. The bridge is 15.4 meters in its total length, 4.5 meters wide
with a span of 10.1 meters, and 3.2 meters above the normal water level.

Taifu Bridge (also known as Kengkou Bridge), located in Shangyang Village of

Lingbei. is a stone arch timber lounge bridge, 27 meters in its total length, with a span of

O SR
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11 meters, 4.1 meters wide for the bridge floor and 5 meters for the arch, 5.8 meters between
the bridge floor and the normal water level, and 4.8 meters high for the house.

Wenyang Bridge, located in Wenyang Village of Wengshan Township, first built in
the winter of 1906 and rebuilt in 1940, is a stone arch timber lounge bridge, 10 meters long,
4.4 meters wide and 4.7 meters high for the house, and 3.5 meters between the bridge floor

and the normal water level, with a span of 4.6 meters.

Wenchong Bridge. located at the end of Dongyang Village of Xiaocun Town, first
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built in 1745 and rebuilt in 1921 after repeated destructions, is an piled cantilever timber

beam lounge bridge, double-eaved gable and hip roof, bearing 11 loun ge houses and 46
supporting pillars, 26.2 meters in its total length, 4.7 meters wide for the bridge floor, with
anet span of 22.4 meters.

Wutongyang Bridge, located in Wutongyang Field of Hengkeng Township, built in
a year unknown, is a stone arch timber lounge bridge, 9.4 meters long, 3.4 meters wide and

3.6 meters high for the house, 4 meters high for the arch, 3.8 meters wide for the bridge

o =H#H

Sanzhu Bridge
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floor, with a span of 6.6 meters.

guang Bridge, located in Huayang Village of Hengkeng Township, builtin 1723¢
rebuilt in 1852, 1 ne arch timber lounge bridge with 7 lounge houses. Double-eaved,
17.3 meters long for the house, 4.4 meters wide for the bridge floor, 4.3 meters high for the
house, 7.3 meters high for the arch, with a span of 13.2 meters. Xiaguang Bridge as a stone
arch timber lounge bridge has a half-moon shaped stone archway above which are 7

lounge houses. They are equipped with wooden windbreaks and double e . witha

plain roof and well-curved outline. The upturned eaves are slightly protruded and add to

&




the house a certain sense of animation.

formerly known as Wangxiao Bridge), located in Xiazhuang Vil-
lage of Hengkeng Township, built in 1852 and refurbished in 1868, is a timber arch lounge
bridge supported by 2 pillars standing astride. The bridge has 9 lounge houses, double-
eaved, 23.5 meters long, 4.4 meters wide for the bridge floor, 4 meters high for the house,
4.5 meters between the bridge floor and the water level, with a span of 11 meters. In the

houses of the bridge rest some shrines where the idol of “Wuxian™ stands.
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Taishun is located among the southern hills of Zhejiang Province, and served as a
passage of political and economic significance between Zhejiang and Fujian Provinces in
the ancient times. Its complex geographical conditions made it easier to receive the
incoming cultural influences from abroad, and promoted its absorption of foreign and
advanced cultures. The combination of different cultures had brought to Taishun the
prosperity in construction of ancient bridges where various structural forms of bridges
had developed.

The folk bridges in Taishun feature not only in their large number but also in their
multiple types of structure. They may be divided by types of structure into timber arch
bridge, timber beam bridge, stone arch bridge, stone beam bridge and many other types.
The dyke type, i.e. “block bridge (ding bu)™ according to the folks, may be added to the
category as one of the primitive forms of bridge, making a total of 5 types of bridges.

The block bridge is the most common and primitive form in Taishun mountainous
area. It is the brainchild of the folk people making best use of the conditions available to
them in constructing their hometown. The creek flows gently during a year but may in a
flush when a flood arrives, so the river courses are changeable. The folk people invented
bridges of the dyke type as a means of crossing the creek for most of the time, because the
dyke type is both economical in time and money in construction, and is sustainable from
flood. Its firmness and durability is beyond doubt.

The timber arch bridge (locally called Centipede Bridge): There remain six and a half
bridges of the type throughout Taishun County, i.e. Xidong Bridge and Beijian Bridge in
Sixi Town, Xuezhai Bridge in Sankui Town, Xianju Bridge in Xianren Township, Santiao
Bridge in Zhouling Township and Wenxing Bridge in Xiaocun Town; except the Red
Army Bridge which connects Shouning County of the neighboring province and was
built in 1954 commemoration of the Red Army battling across it during 1937, the remaining
bridges were built in either Ming or Qing Dynasty. Timber arch bridge has an academic
name of “Woven Timber Arch Bridge” and “Woven Timber Arch-beam Bridge”, the same
structure as the world-famous “Rainbow Bridge™ appearing in the picture of “Festival of
Pure Brightness on the River” of the Song Dynasty.

Santiao Bridge, built over Hengxi Creek at the connecting point of Yangxi Township
and Zhouling Township and next to Shouning County of Fujian Province, is the oldest
timber arch bridge in the history of Taishun, and the only path from Taishun to Fuan
County in the south. It is said that this bridge was first built with three large logs and that
is why it is called “Santiao™ (meaning “three logs™ in Chinese). This name is still used and
“it was constructed independently by Mr. Su, a local villager, in 1843”. The bridge is
elegant in the ancient style, and has 11 lounge houses with a single-eaved roof, 32 meters

long, 3.96 meters wide, 9.55 meters high, with the span of a single opening of 21.26 meters.
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Xianju Bridge is located at the end of Xianju Village of Xianren Townshi p. 20 li away
from the central town, and stands in the way to Wenzhou, and now Taijing Highway runs
past it. The bridge has 19 lounge houses and 80 pillars with a sin gle-eaved roof, 41.83

meters long, 4.89 meters wide, 12.6 meters high with a span of 34.14 meters, and it is the
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Shrine in the Bridge House
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timber arch bridge now existing in Taishun with the longest span. Its builder was Guo

Xianzong from Sichuan, the first county head of Taishun, in 1452 in the Ming Dynasty. It
rebuilt in 1673 of Qing Dynasty.

Xuezhai Bridge, formerly known as Jingxi Bridge or Yinggangdian Bridge, built in
1512 in the Ming Dynasty and rebuilt in 1857 in the Qing Dynasty,located at the end of
Yinggangdian Street of Sankui Town, is 51 meters long, 5.2 meters wide, 10.5 meters high,
with a single span of 29 meters, with 15 lounge houses and 64 pillars, each end having
stone steps leading to the avenue; as the beam of its arch frame is too long and inclined,
the slope angle of either end of the bridge is 30 degrees, looking like a rainbow.

Wenxing Bridge, first built in 1857 of Qing Dynasty, and located at the end of Kengbian
Village of Xiaocun Township, leading to Hongkou Jujiang in the north and to Sankui, Sixi,
Xialu in the south, is 46.2 meters long, 5 meters wide, 11.5 meters high, with a single span of
29.6 meters, with 19 lounge houses and 76 pillars; it has a double-eaved roof pavilion in the

middle. It is abnormal in shape in the middle, where one end is a bit higher than the other.

O BEHLAN
Lion Dance On the
Xuezhai Bridge
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The timber beam bridge is one of the ancient types of bridges in Taishun, and there

remain only 22 bridges of the type in the whole county, among which Liuzhai Bridge is the
oldest one.

Liuzhai Bridge, formerly known as Xiandonghong Bridge, first built in 1405 in the
Ming Dynasty and located at the end of Liuzhai Village of Sankui Town, is one of the
most exquisite in shape among many multi-house timber beam bridges. It was refur-
bished three times and remains the way it was. Itis 18.4 meters long, 6.25 meters wide
with a span of 10.5 meters, and used to serve as a pivotal place between Taishun and
Fuding before a highway appeared. It has a special shape with 6 lounge houses and 45
pillars, all the column bases of which are made of timber. The houses and the wings on
both sides are two-floored.

Dengyun Bridge, formerly known as Zhennan Bridge or informally called the New
Bridge, located to the south of the County Gate, is an important bridge for entry into the
County from southwest of Taishun or for travel to Shouning from the County. On the
beam at the entrance of the bridge used to be affixed a board with the inscription by Dong
Fu, a scholar in Luoyang in the Ming Dynasty, which reads the “First Pass in the South
of the Town™. This bridge is 39.5 meters long, 5.35 meters wide and 5.52 meters high, with
a span of 24.6 meters between the two openings. The piers of the bridge are constructed

by coarse stone material with two layers of overhanging beams placed longitudinally,
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with each layer exceeding the other by 1 meter; the two openings of the bridge are
supported with 12 rows of fir beams jointly arranged over the river, each of which has a
diameter of over 30cm. On the beam are paved with solid steps, and 12 lounge houses are
built with 82 pillars, where seats are arranged on both sides, between whose pillars out-
side these houses are installed the boards of more than 1 meter high, protected by the
windbreakers of 1 meter higher than the boards, so as to keep the houses away from wind
and rain. This single-eaved bridge, arranged in the linear form, was built between 1506
and 1521 in the Ming Dynasty under the presidency of Liu Tong, the County head, and
rebuilt between 1573 and 1619 in the Ming Dynasty under the presidency of Che Dengyun,
a local officer. That was how the present name of the bridge came into use.

Zhendong Bridge, located at the East Gate of the County and formerly a stone
bridge, was built in 1549 in the Ming Dynasty but rebuilt as a timber bridge with lounge
houses. It used to be a pivotal place between Wenzhou Avenue and Tongshan Road, and
is parallel with the highway bridge between Taishun and Fenshuiguan, only | meter in
between. This single-eaved bridge is 13 meters long, 4.9 meters wide, 4.3 meters high,
with a span of 6.2 meters, with 5 lounge houses and 24 pillars.

Yongging Bridge, located at Xiaxiping of Zhangzhou Township, is one of the beau-

tifully shaped ancient lounge bridges of the timber beam type with houses in the whole

County. Itis 36 meters long, 5 meters wide, 5.2 meters high, with a span of 19.12 meters
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between the two openings. The piers of the bridge are constructed by coarse stone material,
and on the side facing the water flow is constructed a splitter wall with three layers of
overhanging beams, with the lower layer being stone and the two upper layers being timber,
upper layer reaching out for 2.7 meters, with 12 lounge houses and 64 pillars; houses of
multiple floors are built where in the middle rest the shrines for idols. On both sides of the
houses are installed the boards of 1.4 meters high, protected by the windbreakers, the lower
parts of which cover the spanning beam. The protruding roof of the house looks like a bird
reaching out its wings. This bridge was built in 1797 in the Qing Dynasty.
082
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Stone Beam Brid are 349 stone bridges in the County, second in number
only to that of stone arch bridges. But near Liuzhai Village there exists the most ancient
bluestone bridge now in Taishun, Youcheli one Bridge, which was builtin 1118 of the
Northern Song Dynasty.

The stone h bridge is one of the chief types of bridge in Taishun with a long

and ranks first in number. Yuwen Bri and Huilan Bridge are two of the out-

standing representatives.
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Yuwen Bridge

Yuwen Bridge. located at the end of Zhoubian Village of Zhouling Township, be-

tween the two cracks of two hills, is a stone arch and timber house bridge with special
features. It is 22.9 meters long, 4.15 meters wide, with a single span of 7.6 meters, with 7
lounge houses and 32 pillars. The three floors of houses have protruding roofs with the
two lower houses lying crosswise, where the horizontal beam and the vertical eave con-
stitute a crisscross structure. The second floor used to be the Wenchang Pavilion, where
rests the Emperor of Wenchang, a legendary person in charge of human knowledge. The
third floor is square, with a roof in the shape of a well-proportioned calabash. This bridge
was built in 1839.

Huilan Bridge located in Sigian Town is a stone arch bridge with three piers and four
openings, 85 meters long and 6 meters wide. The construction is solidly built and exquis-
itely constructed. The column caps of the stone railings on both sides are carved in the
shapes of such auspicious animals or objects as lions, lotus tflowers and peaches of
longevity. A pavilion is built on either side of the bridge as a resting-place for a tea (now

deteriorated). The ancient name for Sigian (literally meaning facing a “Si” i.e. an office)
Town is Chicun Village, which was a pivotal place in the south of Zhejiang, connecting
Chuzhou (now Lishui) in the north and Luoyang in the south, leading to Wenzhou along
Feiyun River in the east. An inspection office (i.e. “Si"") was established here in the Ming
Dynasty and that is how the present name came into use.

It may be said to be a miracle that the bridges in Taishun have been successfully
handed down for generations for over 1000 years since Tang Dynasty, irrespective of the

remoleness of its geographical position. You may find the reasons for it when you look
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into the bridges over the long history — First, they were built on the basis of their local

conditions available. The timber resources abound in Taishun County because it lies
among pure mountains, and in many cases the span of a river is not very wide, and the
performance of timber is proper for building bridges with such a span. For some places
where the river course is wide but water flow is shallow, a block bridge is applicable. In
other places where the span is moderately wide but the water flow is deep and speedy,
and it is suitable for rafting but improper for placing bridge piers, the woven timber arch-
beam bridge or the overhanging beam bridge is applicable, thus naturally enriching the
types of bridges in Taishun. Second, they incorporated various advantages from other
regions. The advantageous geographical position of Zhejian-Fujian region made it pos-
sible to absorb various advantages from different regions, and for bridge builders to
communicate their experience across the provinces. Shouning, Fuan and Nanping of
Fujian Province and Yunhe and Jingning of Zhejiang Province, for example, are the
bordering counties of Taishun, and also the places where the woven timber arch-beam

bridge in Southern China gathered and developed rapidly. That tells us that the commu-

nication between the builders was frequent and the technical experience in such commu-

o L . . ) @4 1L 63 N #F B D 3 —
nication was rich. The arch bridges in the lower reaches of the Yangtze River are mostly 8 CAWMEH — X
equipped with thinner piers, whereas the bridges in Taishun with thicker ones, which is DENHEBHE “Hi%

W A R AR B B

: : ; : g ; B, (RN BELZARY,
mountainous region. The timber bridges were popularly built with houses, which add 1997 4 4R

appropriate for the fact that mountain torrents often erupt in rainy seasons in Taishun

more weight to the bridge body so as to prevent the attacks from the winds and torrents
and to avoid rainwater from eroding the timber structure. They also serve as a resting-
place tortravelers.
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~ A Famous Rainbow Bridge: Timber Arch Lounge Bridge
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History of Timber Arch Lounge Bridge
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Compared with its meaning in the narrow sense, which means a curve-shaped bridge
constructed by weaving straight logs crisscross together, a “rainbow bridge” used herein
has a wide difference in structure from those in the broad sense, which include all types of
stone or timber arch rainbow bridge however in the shape of an arc. The rainbow bridge first
appeared in China, according to the documentation available now, in the world-famous
painting of “Festival of Pure Brightness on the River” produced by Zhang Zeduan in the
Song Dynasty. In other words, the rain bow structure appeared in China at the latest
between 1119 and 1125 in the Northern Song Dynasty.

In the 1970s, workers in cultural relics found the timber arch lounge bridges similar to
the rainbow structure in Wenzhou and Lishui mountainous regions in the southwest of
Zhejiang Province for the first time. The second session of the editing meeting for the
Chinese History of Ancient Bridge Technology (Mao Yisheng as its editor-in-chief) was
held in Beijing in November 1979, and one of the reports represented on the meeting was
concerning the Combined Beam-arch (i.e. the previous denomination for rainbow bridge
structure by Mr. Tang Huancheng before the denomination of Woven Timber Arch Bridge).
The third session of the editing meeting was held in Hangzhou in October 1980, after which
some of the atiendees made investigations into the timber arch bridges in the south of
Zhejiang Province. Later, the researchers in cultural relics and bridges consecutively found
the timber arch lounge bridges in the mountainous region in the northeast of Fujian Province,
which are substantially the same type as those in the mountainous region in the southwest

of Zhejiang Province. It was then that bridge experts began to believe that the rainbow
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Structural Features of Timber Arch Lounge Bridge
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The basic units of the rainbow structure are six beam components, four arranged
vertically and two horizontally, which constitute a square on a plane. As the bridge is
subject to a pressure, the friction arising from such pressure will compress the compo-
nents even closer. There is no use of rivets but beam components of the same specifica-
tion are woven together crisscross. From the mechanical point of view, the vertical beams
press on the horizontal beams, and likewise the horizontal beams press on the next verti-
cal beams, which is in fact two beams holding one beam, and the friction makes them
impossible to move or damage the structure. Its structure in general is an arch structure.
The arch structure, subject to a pressure along the arch-core line, will not bend easily, and
each beam unit bears double concentrated load as a simply supported beam . This
prevailing structure makes use of the advantage in the mountainous region of Taishun
where timber resources abound. The components for the bridge are uniform in specification,
without any special or abnormal requirements for the components, so the logs being
felled may become qualified components without much human work. It is easy to dis-
mantle the bridge without damaging the components and possible to use them repeatedly.
Smaller components are easy to be transported, and it is also economical and reasonable
to construct a wide spanning bridge with smaller components.

The rainbow structure has a good pressure performance, for it may sustain any
downward load properly when both ends are well fixed. But if the bridge receives an
upward reaction, the balance may be easily destroyed. The rainbow bridges in Taishun
therefore adopt the form of a lounge bridge by building houses on it, which is no burden
in anyway to the bridge but a magic security for its stability. Furthermore, the form of a
lounge bridge adds more beauty to the bridge body. It provides the travelers with a place
for sitting, talking and trading, which make the bridge both beautiful and practical. In
some years when mountain torrents erupted and water level increased, and the bridge
was subject to destruction at any moment, the local villagers took out their heavy furni-
ture onto the surface of the bridge and successfully secured the stability of the bridge

over the disastrous period of mountain torrents.
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Arch plan of Santiao Bridge
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After over 50 years of study of the historical documentation and site inspection by
modern experts, as well as the publicizing to both domestic and foreign readers, both
Bianhe Rainbow Bridge appearing in the painting of " Festival of Pure Brightness on the
River" and the timber arch lounge bridges in Zhejiang-Fujian region are well-known. The
above two denominations are the general descriptions of the two types of bridges, chiefly
of their architectural features, and there should have been accurate, complete and reso-
nant denominations for their lower supporting structures, which are specific and special.

In the book with the title of Chinese History of Ancient Bridge Technology (Mao
Yisheng as its editor-in-chief) published by Beijing Publishing House in May 1986, the
structures of these two types of bridges are fully expounded, and the terms of "Arch Type
Timber Bridge" (p.102) and "Rainbow Bridge Type Timber Arch Bridge" (p.106) are used
to refer to the lower structures of Bianhe Rainbow Bridge and Timber Arch Lounge
Bridge respectively. It was the first time Chinese modern scholars made a systematic
study of the rainbow bridge structure and made a preliminary summary in an authoritative
work.

In the book with the title of Chinese Ancient Bridges edited and written by Tang
Huancheng, published by Cultural Relics Publishing House in March 1987, the two types
of bridge structures are equally denominated as "Combined Beam-arch Bridges" (p.64,
the English translation on p.265), which is, as it explains, "a timber bridge between a beam
and an arch, and the author thus temporarily denominates it as a combined beam-arch
bridge, for which the Bianhe Rainbow Bridge in the 'Festival of Pure Brightness on the
River' of the Song Dynasty is a best representative." This is the first time a Chinese
modern scholar expressly denominated the lower structure of a rainbow bridge, which
represents a significant stage of achievement by Chinese scholars in the study of Rain-
bow Bridge. A "Combined Beam", however, has a special reference in the ancient Chinese
architecture, meaning timber beams laid crisscross, layer on layer, which method was
often used in house or bridge buildings where one layer exceeds the other for more space
and a longer span. The combined beam structure came into use quite early in the con-
struction industry, as shown in the pictures on the bronze ulensils or tomb bricks dating
from the Qin and Han Dynasties. The denomination of the lower structure of a rainbow
bridge as "combined beam arch" may confuse with the structure of a "piled cantilever
timber beam bridge" as mentioned above, because the latter is "overhanging" by way of
combining beams. In fact, the author, too, felt it improper to use this name, for he says in
the book "the author thus temporarily denominates (it) as a combined beam-arch bridge".

The author published his dissertation with the title of "Rainbow Bridges in China -

Construction Patterns and Historical Study of Combined Beam-arch Bridges in Zhejiang-
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Fujian Mountainous Area" on the 5th Session of Annual Meeting on China Architectural
History Science held in Hangzhou in March 2001, and asked for opinions from Mr. Yang
Hongxun, Chairman of China Architectural History Association, on the denomination of
the rainbow bridge. Mr. Yang said it was inaccurate to denominate the structure of
Rainbow Bridge as "Combined Beam Timber Arch", and proposed the use of "Woven
Beam Timber Arch Bridge" for the lower structure of Bianhe River Rainbow Bridge. Mr.
Yang further explained that "weaving" as a method used to shape up a structure had
appeared quite early in Chinese history, and that kind of structure ranged from daily
utensils, such as a bamboo basket, to a building construction. In fact, the latter of the two
denominations of the bridge, modified by the four words - "woven, beam, timber, arch", is
a comparatively adequate description of the structure incorporating its three features.
First, the feature of its construction as "woven": If we regard the 4 segments in system [
and the 3 segments in system [l as the continuous warps and the horizontal logs as the
wefts, then the crisscross structure of the rainbow bridge represented by the arch pillars
and the horizontal logs pressing one another is in many ways the same as the weaving
technology in textile. And both technologies make use of the friction between the warps
and the wefts to maintain the general stability of the structure or textile; Second, the
feature of its material as "timber", where logs were used; Third, the feature of its structural
mechanics as an "arch”, representing a structure where its components are mostly pressed.
The authors conducted a computerized simulated test on the structure with limited
elements, and proved that the internal force of its structural components was chiefly
longitudinal pressure, which makes it an arch structure in a strictly mechanical sense, and
therefore it has a good bearing capacity.

On 14 June 2004. the authors were invited to give a lecture on the "Rainbow Bridges
in China" at the World Congress on Timber Engineering 2004 (WCTE2004) held in Lahti,
Finland, which emphatically introduces the structural features of Bianhe River Rainbow
Bridge and Zhejiang-Fujian timber arch lounge bridges. When they were preparing the
report for the congress in China, the authors adopted the denomination of "Woven Beam
Timber Arch Bridge" for Bianhe River Rainbow Bridge, as proposed by Mr. Yang.

When the authors were doing the computerized simulation test and structural me-
chanical analysis on Zhejiang-Fujian Timber Arch Lounge Bridge, they used 5 instead of
4 segments in system [, which cause the bending of the central segment in system II, so
the bridge structure has features of both an arch bridge and a beam bridge, thus the above
denomination shall be "Woven Beam Timber Arch-beam Bridge", where the word "beam"
had to be repeated. That, however, is a rhetorical mistake, for the word "beam" has

different meanings to themselves, the first being a "log" in the woven structure, and the
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second being a bending component in the mechanics context.

So the author suggested amending the above denomination into "Woven Timber
Arch Bridge", which still accurately describes the three features of the rainbow bridge
structure. The wordings of "weaving timber into a bridge” are used to describe the
rainbow bridge structure in the book with the title of Chronological Edition of Coﬁtinua—
tion to the Historical Events Retold as a Mirror for Government. The relevant lower
structure of Zhejiang-Fujian timber arch lounge bridges shall then be denominated as
"Woven Timber Arch-beam Bridge", which reflects both the similarities and differences
between the two bridge structures.

In the English version of the report for WCTE2004, the two denominations above are
respectively "Woven Timber Arch Bridge" and "Woven Timber Arch-beam Bridge". As
suggested by Mr. Ye Shouzhang, an American Chinese, the English name for a "Lounge
Bridge" appearing in the above report was a good translation of the Chinese term "Lang
Qiao", for the English word "Lounge" identical with the Chinese word "Lang" is not only
similar in meaning but also in pronunciation.

Therefore, the authors have given formal names to Bianhe Rainbow Bridge and the
lower structure of the timber arch lounge bridges existing in Zhejiang-Fujian area as
"Woven Timber Arch Bridge" and "Woven Timber Arch-beam Bridge", and the word
"Lang Qiao" which is a fashionable word in China has a formal name of "Lounge Bridge",
and the word "Mu Gong Lang Qiao" representing the bridges existing in Zhejiang-Fujian

arca has a uniform denomination of "Timber Arch Lounge Bridge".
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The structural principles for the lounge bridges in Zhejiang-Fujian area is similar to

that of a Rainbow Bridge, but they are practically different in constrcution. I8 structure
may be divided into two systems - System [ uses large and long logs, where three long
arch pillars are connected through horizontal logs, and the long arch pillars stand in nine

groups; system Il uses smaller and shorter logs, where five short pillars are connected
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through horizontal logs, and the short arch pillars stand in eight groups, but the topmost
arch pillar changes to the ninth pillars through a horizontal log. The two kinds of arch
pillars of the two systems weave in each other, except that the arch pillars of system Il on
the top are identical in number with and parallel to the arch pillars of system [ under it. The
horizontal log at the arch pillar connection is different from that of a Rainbow Bridge, on
either end of which a mortise is made for a joggle joint. The horizontal log at the terminal
fulcrum of system II is the lower horizontal log of the vertical bent frame at the terminal,
which makes it a good structure that conveys the pushing force and the perpendicular
reacting force to the stone bank. The horizontal arch pillars are made of logs of even
caliber, which may serve as a beam to sustain the load from the bridge surface when the
entire structure closes. The lower horizontal log of system I, supporting under the bent
frame at the terminal, serves to prevent the arch pillars of the two systems having exces-
sive joggle joints concentrated at one point. In addition, four X-bracings are used to
stabilize the first horizontal shafts on both sides of system I and II. Viewed from the
bottom of the bridge, between the interweaving arch pillars of system I and II are filled
some smaller timber materials, which help to prevent the longitudinal deviation of the arch
pillars.

The author has discovered, by years of inspection and research work, that the
timber arch lounge bridges now preserved in Zhejiang-Fujian mountainous area share the
basically same arch-beam structure, though they may be more or less different in the
process of construction depending on different master artisan or craftsmen families.

The author has taken his most familiar place, Taishun County of Zhejiang Province,
for example, and made an inspection and comparative study of all the bridges featuring
timber structure; he finds that these timber bridges of various types range from the simple
to the complicated in terms of their major structures, and wonders if they are the surviving
timber bridges of the various types in this area over the development process. The
construction of timber bridges has long been part of engineering technology, but the
author wonders if engineering technology could have followed the same process of
creation, development and maturity in the history as the evolution process of living
creatures by inheritance and variation. This may be summarized briefly as follows: a
certain technology may be "inherited" by reproducing itself on a stable basis when it
suffices to satisfy one's demands; but when the previous technology fails to satisfy new
demands, a technology revolution is introduced and "variation" occurs; it is a creative
revolution, i.e., "mutation”, that pushes forward technology improvements; a mutation
often occurs to a part when the remaining parts are still inheriting, that is to say, partial

"mutation” among general "anamorphosis"; a "mutation” may occur initially in multiple
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forms, which may be co-existing, unstably, for a certain period; these forms of mutation
may select the best to survive the poor in a period of time; and the last few form(s) of
"mutation” to survive will tend to stabilize and enter the stage of "inheritance”. The
above process will come over again and again, which constitutes the historical develop-
ment of technology.

Talking of the history of constructing rainbow bridges, scholars will think of Santiao
Bridge, a special bridge in Taishun, Zhejiang Province. The existing Santiao Bridge is
located across the Hengxi Creek between Zhouling Township and Yangxi Township,
bordering Shouning County, Fujian Province. Santiao Bridge stands away from noisy
highways and modernized environment and in the remote valleys where paths are wind-
ing and scenes are beautiful. Stepping on Santiao Bridge, one may forget about history

and get lost in his reveries. It is that bridge, too, that keeps the secrets for a thousand
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years regarding the construction of rainbow bridges in the Chinese history.

According to the book by the title of Records of Provincial Borders of Taishun
written during the reign of Guanxu of the Qing Dynasty, "Santiao Bridge lies in Qidu. Itis
the oldest bridge in the County, several zhang in length like a rainbow, on which are built
several lounge houses looking on the river. It has deteriorated with the passage of time.
A native of the Su Family rebuilt it independently in 1843, and found among the debris
some broken tiles carved with the words 'Zhenguan', the title of an emperor's reign during
the Tang Dynasty." The Taishun Cultural Museum made a special investigation of the
bridge in 1982, and found another tile on the bridge surface carved with the almost
illegible characters "...on 13th of September (lunar calendar) in the 7th year of the reign of
Shaoxing...tiles...its...grain and rice.. fifty cents...." The 7th year of the reign of Shaoxing is
the year 1137 of the Song Dynasty. Having found the tiles of the Tang and Song Dynas-
ties may not seem to prove that all the bridges of the same period were timber arch, but the
existence of timber bridges should be doubtless.

In addition, according to the Traffic Records of Taishun prepared by the Traffic
Bureau of Taishun County and published by China Maritime Publishing Press in 1991,
"More than 10 meters away from the existing bridge in the upper reaches of the river on
the west bank lies the remainder of the post openings of the bridge; four of the square
openings leaning eastward and two of the round openings leaning upward.” Both Mr.
Tang Huancheng and Mr. Zhang Jun, director of the Taishun Cultural Museum, have
drawn the restoration pictures for these openings, but due to the differences in their
opinions, the styles of the timber bridges are somehow different. The restoration picture
by Mr. Tang tends to resemble the one between stage 3 and stage 4 as mentioned above
by the author, whereas the picture by Zhang Jun tends to resemble the one between stage
4 and stage 5. No matter how different they are, the old bridge standing away from the
existing Santiao Bridge in the upper reaches of the river falls definitely in one of the five
stages. Furthermore, this remainder of openings does not belong to a single timber
bridge, but is a gathering of multiple bridges of different types that had been constructed
over the history. It is also the record of the book Records of Provincial Borders of
Taishun that says, the oldest form of Santiao Bridge was nothing but three big logs put up
across the river, thus was called "Santiao”, meaning "three logs".

The author believes, by studying Santiao Bridge, that Santiao Bridge, along with the
bridges standing near it of which only the remainder of openings exists, are very likely to
‘have completed the five stages of evolution in the history of bridge construction. The
evolution of bridge construction ended with the 5th stage, i.e., the woven timber arch-

beam bridge.
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Taishun has a history of bridge construction of over a thousand years, and a history
of building timber arch lounge bridges of at least five to six hundred years. Various local
customs for building bridges have developed among bridge builders. They may be
scientific in a way, but many of them are superstitious; as they gradually took shape in
years of human labor, these customs can still have very high historical and academic

values for our study of the Chinese traditional culture of bridge construction,
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Having raised sufficient fund, a family or clan will manage to construct a lounge
bridge by "seeking large logs and selecting great masters". Fund-raising and master
selection are both important and difficult matters, so some outstanding people have to
appear o take care of the "authorized representative of bridge building".

When the "authorized representative of bridge building" are decided, the construc-
tion of lounge bridges is to commence; the first step to take is to select great masters.
"Selecting great masters” is not only to select bridge builders, but also to prepare a
budget, which will be incorporated in a specific agreement. The agreement is something
like the entrustment contract today and to sign such agreement is called "contractual
conclusion”. In Zhejiang-Fujian mountainous area, including Taishun, the contract for

bridge building between the director or leader of bridge building and the bridge builders

is called an "Approval", "Offer", "Invitation" or "Agreemem".
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Xiaguang Bridge (interior view)

120

I%B%éﬁ%aﬁl

Fortune Master and Choice of Date
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In Zhejiang-Fujian mountainous area, such as in Taishun, the first thing for building a
bridge is to determine the location of the piers. The location of the bridge and the orientation
of the bridge body are critical to the stability and durability of the future bridge, and it is more
so for a timber arch lounge bridge. To select the best location for the bridge, a Mr. Geography
must be invited.

After the Geography Master decides the orientation of both ends of the bridge, a For-
tune Master must be invited to choose a fortunate date for putting up the beams. A set of
documents for choice of date shall be presented to the bridge builders, who will consider if that
choice is practically possible.

The documents for choice of date may have been superstitious, but they have played an
important role in the scheduling and arrangement of the construction work and getting the

timetable of the entire construction under control.
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Feng-shui Master and Choice of Piers
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Feng-shui Master, i.e.,
Geography Master as men-
tioned above, has been a sub-
ject of controversial judgment
in the present day as well as in
the past.

Itit not always the Mr. Ge-
ography who determines where
to build a lounge bridge, but it
must be someone with rich ex-
perience in hydrology, geology

and construction engineering.
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Beam Preparation, Sacrificial Rites,
Shangliang Ceremonies
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In the traditional Chinese house structure, the purlin under the central roof of the
room is the ridgepole of the house. The purlin of the lounge houses of the timber arch
lounge bridge in Taishun mountainous area is also called a "ridgepole”, and in Ningde
region of Fujian Province, a "fortunate beam"”. As it rests at the highest point of the
house, it takes the highest position and receives the highest respect, too,

The preparation of the fortunate beam marks the beginning of bridge building.

Prior to the construction project, a sacrificial offering to the river god will have to be
held - A pig will be by carried to the riverside to be killed and then, before it dies, dropped
in the river, so that its blood sprinkles in the water. It is meant that the water becomes as
red as possible. The sacrificial offering also includes the rituals of laying offerings, such
as a pig's head, a cock, joss sticks and candles, fruits and dim sum, etc.

The preparatory work is done when the sacrificial rituals end, when the formal con-
struction of a bridge commences.

In the Chinese tradition of construction, either of a house or a bridge, the last beam
is always put up accompanied by a grand ceremony, which is a celebration for the comple-
tion of the major part of the house or the bridge, and a good wish for the successful

ending of the project, its proper use and for the luck and fortune to be brought to its

Sponsors and users.
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Paoliang and Yuangiao: Ceremonies
for Completion of a Bridge
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After putting up the beam, the ceremony of Paoliang ("throwing offerings from the QEIER, EH
beam") goes. The master line marker will stand on the beam and, murmuring the incantations, % 4 B A REAR
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throw a bag of jewelries and foods to a cloth sheet spread on the ground. The jewelries

and foods contained in the bag are to be offered to Jiang Taigong, a famous ancient TH# .
strategist who can drive away evil spirits in Chinese folklore, as a prayer for his protection. Q@ €& WU A
W) dE— SR RN

When the bridge is finally constructed, Yuangiao ceremony for completion of the

.
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bridge will be held in hope that the bridge will stand forever. For bridge builders, a lounge

bridge is not truly complete without the ceremony for its completion. It has the similar

symbolic meaning to that of the ceremony at the wedding. At the ceremony, a bridge is
regarded as a life, which can live longer after such ceremony.
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Craftsmen Who Constructed Lounge Bridges
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Xuezhai Bridge: A Clue to Bridge Craftsmen
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Xuezhai Bridge lies on Jinxi River of Sankui Town in Taishun County. On both sides
of Jinxi River lived respectively the two families of Xue and Zhang. These two families
had a prolonged fight for whether the timber arch bridge should be built before the local
government stepped in. It was due to the objections raised by the whole family of Zhang

that Xu Yuanliang, a bridge craftsman from Shouning of Fujian Province, came to Sankui

for the construction of the timber arch bridge.

o MREREHRTIESFNEEH
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where a clue of bridge
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Village residences along
Xuezhai Bridge and Jinxi River
(from Genealogy of the Xue
Famip)
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Xu-Zheng: A Family of Timber Arch Lounge
Bridge Construction
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From the carvings on ridgepoles of the many existing timber arch lounge bridges in
Zhejiang-Fujian mountainous area, we can find out little information about the lives of the
bridge craftsmen of the remote past. One of the most significant breakthroughs in the
research of the craftsmen of timber arch lounge bridges in Zhejiang-Fujian area is the
findings about Xu-Zheng Family of Bridge Construction led by Xu Yuanliang, which is
also an important clue for studying the construction science of timber arch lounge bridges
in the late Qing Dynasty, the ROC and the early period of PRC in Zhejiang-Fujian moun-
tainous area.

Personal data of Xu Yuanliang - Zheng Huifu bridge craftsmen:

Xu Yuanliang (birth date unknown), born in Xiaodong Village, Kengdi Township,
Shouning County, Fujian Province, whose teacher is pending for further study. He headed
the construction of Xuezhai Bridge in Sankui, Taishun, Zhejiang Province as a master line
markerin 1857.

Xu Bingui (1828-7), first son of Xu Yuanliang, as his apprentice. He assisted Xu
Yuanliang in the construction of Xuezhai Bridge (now existing) in Sankui, Taishun, Zhejiang
Province in 1857.

Xu Shiren (1857-7), first son of Xu Bingui, as his apprentice.

Xu Shili (1863-7), third son of Xu Bingui, as his apprentice.

Xu Shizhi (1869-7), fourth son of Xu Bingui, as his apprentice.

Xu Zechang (1892-1951), also known as Zexiang, first son of Xu Shizhi, as his
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apprentice.

Zheng Huifu (1895-1978), born in Dongshanlou Village, Kengdi Township, Shouning
County, Fujian Province, nephew of Xu Zechang, as his apprentice. He headed the
construction of Santan Bridge in Taishun County in 1948, which was destroyed by the
flood in 1950. He headed the construction of Shuangshen Bridge in Shiyang Town,
Taishun County in 1953, which was also destroyed. He headed the construction of the
Red Army Bridge (now existing) in 1954 on the river at the border of Shouning and
Taishun. He participated the construction of Fujiayang Bridge in Taishun in 1963.

Zheng Duojin (1929- ), now living, son of Zheng Huifu, as his apprentice. He partici-
pated the construction of Santan Bridge in Taishun County in 1948, which was destroyed
by the flood in 1950. He participated the construction of Shuangshen Bridge in Shiyang
Town Taishun County in 1953, which was also destroyed. He participated the construc-
tion of the Red Army Bridge (now existing) in 1954 on the river at the border of Shouning
and Taishun. He participated the construction of Fujiayang Bridge
in Taishun in 1963.

Zheng Duoxiong (1953- ), now living, third son of Zheng Huifu,
as apprentice of Duojin.

Additional people:

Zheng Fushou, who participated the construction of Xuezhai
Bridge in Taishun County as an assistant line marker in 1857.

Zheng Yanfu (1919-1999), carpenter, nephew of Xu Zechang,
as his apprentice. He participated the construction of Shouning
Dan Bridge (now existing) in 1939. He participated the construction
of Santan Bridge in Taishun County, Zhejiang Province in 1948,
which was destroyed by flood in 1950,

Zheng Duoxi (1943- ), now living, son of Zheng Yanfu, as his

apprentice.

Xu-Zheng Family of Bridge Construction has continued for
110 years, calculated from Xu Yuanliang, involving two families and
six generations, fostered more than ten bridge craftsmen, covering a wide geographical
area of six counties or cities, i.e., Shouning County, Fu'an City (Fujian), Taishun County,
Qingyuan County, Jingning Couty and Wencheng County (Zhejiang). Zheng Huifu and
his son Zheng Duojin constructed 18 timber arch bridges in Zhejiang-Fujian mountain-
ous area, in which 5 are in Taishun. It may be well said that Xu-Zheng Family of Bridge
Construction in Shouning has been a very important team in the lounge bridge construc-

tion in Zhejiang-Fujian mountainous area from the Qing Dynasty till 1960s.
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Features of Bridges Constructed by Xu-Zheng Family
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Since Xu Yuanliang built Sankui Bridge and Xuezhai Bridge, Xu-Zheng Family
had constructed over 10 timber arch lounge bridges in nearly 150 years. The traditional
Chinese type of inherited craftsmanship handed down from fathers to sons, as repre-
sented by Xu-Zheng Family of Bridge Construction, is identical with the comparatively
stable characteristics in their construction technology of timber arch lounge bridges.
Investigation and research reveal that these bridges have the following features: (1) apart
from using the two systems comprising of a woven timber arch-beam structure, the in-
clined X-bracing structure is often used to prevent sidelong deviation; (2) the spatial
display of the two systems comprising of a woven timber arch-beam structure is differ-
ent from that of other bridge craftsmen; and (3) the arch springers of the inclined arch
bar of system I (triple articulation arch) rest directly on top of the bridge abutment.
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Other Bridge Craftsmen in Taishun
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Sacrificial Rites in Lounge House
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On any lounge bridge of a larger scale in Taishun, there is always a shrine of idols for
villagers to offer sacrifice to. The shrine may be arranged in the lounge houses or next to
the bridge or facing the entrance of the bridge. In general, the combination of bridge and
shrine is one of the significant features in Taishun as well as Zhejiang-Fujian mountain-
ous area. A timber arch bridge with a double house is particularly an ideal place for
offering sacrifice. In Taishun, especially in Zhejiang-Fujian mountainous area, a timber
arch lounge bridge is always built with a shrine or even a temple, and the idol always rests
by the side of the lower reaches, facing the river flow. This arrangement has a special
meaning, for one of the values of the idol is to resist the water flow and bring peace to the
lounge bridge. The purpose of offering sacrifice by the villagers is not, of course, only for
the safety of the bridge itself, but also their own personal life and prospect.

The villagers offer sacrifice to the bridge as a symbolic activity, in which the bridge

is only a symbol or a vehicle that embodies their wish for a better life.
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Lounge Bridges, Ancient Paths and Villagers

R e FL AR BB . MR R R T T A A R A, R LR
FEb s B, HRIE RS . SRR LA T TE B ) B F R 2 i e HR I )
KEHIE, R RBEELS D EOSAEEE, BEERSE
AIZE BRI, AR ERAF A AR A HcE . AR N A DARGBE N =, PR
(1 A A L B BB AR I M Y M B ", VR P A Y L KR . IR
WY SR E R A Y T AU R P R A B SOl R, T S
CONEET G, BN E R B M ek 1O A B IE

The characteristic paths and bridges in Taishun constitute the major traffic system
of that region, and the residential houses by the hills are just as characteristic. The
ancient paths and bridges as well as the residential houses are the historical and eco-
nomic outcome of the region. Most of them are no longer existent elsewhere in China

today, but they still exist in a considerable number in Taishun, whose geographical loca-

tion is still out of the way.
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The lounge bridges linking the ancient paths among the hills of Taishun are still a

functional part to the regional traffic. Wenxing Bridge at Xiaocun Town is still used by the

villagers going outside the village; people will sit on the benches in the lounge house or

draw a bamboo slip ask divination, where it is said divination is often efficacious. When

the sun is setting, the gilded Yongging Bridge has a shadow in the river, shining the
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LOUNGE BRIDGES

IN TAISHUN
golden beauty it used to have. Now that hundreds of years have elapsed, Wu Shijiang,
the one who loved to good for others, has long been in heaven, but the bridge of which
he headed the construction, is still in use. Is there anyone who still remembers him? ==
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Lounge bridges and ancient
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Lounge Bridges and Villagers
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The complicated topographical conditions of Taishun mountainous area result in an
uncomplicated way of settlement of the traditional residents, which is basically one house
in one place with a long distance between two houses. Even though a clan of families is
concentrated down a valley or on a plain, each house is detached from another, though
within an eyeshot. In this rather isolated mode of settlement, villagers may have difficulty
in communication, especially between families of different clans in such a closed vernacu-
lar society. Special problems, however, have special methods for them. In this self-
sufficient vernacular society, hilly, windy and rainy, with many rivers and creeks, people
live far apart, and traffic is the topmost problem. What if there is a rainbow-like lounge
bridge lying across a river where several creeks converge, and a few villagers sit there
enjoying the whistling wind and dropping rain, buy a pack of matchbox, and then light a
cigarette...What a comfortable moment! Commodities are exchanged along the road and
a conversation occurs without having to knock at someone else's door, whereby friend-
ship is also enhanced and information exchanged. This is a both romantic and practical
idea. The villagers in Taishun eventually put this idea in practice, but we fail to know how
many rainbow-like lounge bridges have ever existed in Taishun.

Xidong Bridge, also called informally the Upper Bridge, is located in the upper
reaches of Dongxi Creek, some 200 meters to the west of Xiagiao Village of Sixi Town. It
is a woven timber arch-beam lounge bridge, 41.7 meters long, 4.86 meters wide, 10.35
meters high with a span of 25.7 meters. It was first built in 1570, refurbished in 1745 and
repaired in 1847.

Beijian Bridge, also called informally the Lower Bridge, is located in Xiagiao Village
of Sixi Town, bearing 19 lounge houses and 88 pillars, 51.7 meters long, 5.37 meters wide,
11.22 meters high with a span of 29 meters; it has a double-eaved roof pavilion in the
middle. It is a woven timber arch-beam lounge bridge. It was built in 1674 and refurbished
in 1849.

Beijian Bridge and Xidong Bridge in Sixi Town are locally called "Sister Bridges", but
in fact they should be called "master-apprentice bridges". These bridges share the same
basic form. Beijian Bridge is the master's bridge and Xidong Bridge is the apprentice's
bridge. The two bridges have been refurbished several times, thus are difficult to deter-
mine who of the master and the apprentice were responsible for the refurbishments to the
bridges. According to the carvings on the bridge-end stele and on the bridges, Beijian
Bridge was constructed in 1674 and refurbished in 1849; Xidong Bridge was constructed
in 1749 and refurbished in 1849; they had been repaired several times afterwards and well
preserved till this day.

Beijian Bridge and its surroundings are particularly beautiful. Two creeks converge
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Hidong Bridge

by the side of the bridge, where the flowing water is crystal and a little stone bridge of

stone beams is put up, which connects to a block bridge (dingbu). When the water comes
up, the entire stone bridge will be submerged. Along the creek, a narrow path leads the
travelers to the bridge and the village. At the end of the bridge two tall camphor trees,
which also represent the end of the village. The trunk of the larger tree has a diameter of
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Nanxi Bridge (interior view)
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over 2 meters. A rough calculation shows that these trees are at least over 600 years of
age. One of their functions is to prevent the soil from eroding away, for their roots grasp
the soil near the bridge piers, which have successfully helped the bridge sustain natural
calamities for hundreds of years. Walking near to Beijian Bridge along the path, you will
see the crowns of the two trees swaying gently over the ancient bridge and its nearby
residents with the green leaves and branches, just like an old men does with his long
beards. The narrow street paved with flagstones runs from the end of the bridge along
the central line of the village, the lounge bridge on the one side, and the residential
houses on the other. The protruding eaves of the lounge bridges and those of the
residential houses extending over the narrow street provide a shelter for the people
hiding from the sun or the rain. A number of benches and stools are properly arranged
under the eaves for these people to rest at any time. The villagers may rest or chat, or
even trade by the end of the bridge. It is a perfect combination of practical use and human
appeal, which many of the modern buildings lack. Modern architects may be able to find
something useful in it.

The architect of Beijian Bridge may have considered its harmony with the surround-
ing construction when it was first built. This may be found in the way the bridge connects
with these constructions - on the bridge pillars are reserved some joggle joints for con-
nection with the constructions. The model of the bridge is as simple as the local lifestyle,
which takes the shape of a triangle. Four rows of pillars are arranged on the bridge
surface, by which the lounge houses are supported. On either side of the lounge house
is a gable and hip roof, and there is a double house with a gable and hip roof in the middle

of the bridge. The tilted roof ridge is protruding high with a certain sense of animation.
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Postscript

Jingning, Taishun, Shouning and Qingyuan — these four Counties belong to
two Provinces of Zhejiang and Fujian, and three cities of Lishui and Wenzhou of
Zhejiang Province, and Ningde of Fujian Province. However, they share the same
cultural origin from the historical background, where the bridge builders from
Shouning of Fujian Province were the best in constructing the timber arch lounge
bridges. They have built hundreds of timber arch lounge bridges in a broad area
including the southwest of Zhejiang Province and the northeast of Fujian Province.
These bridges in those places have witnessed a continuous improvement and
prosperity in communication of the art of bridge building when the builders assisted
each other and learned from each other. One of the evidences were the carvings
on the stele erected when Luanfeng Bridge was rebuilt in Xiadang Township of
Shouning County in 1963, on which appear the builders' names as "Zheng Huifu, a
carpenter from Shouning and Wu Xiangdong, a stonemason from Zhejiang"; similar
carvings appear on Xuezhai Bridge of Sankui Town of Taishun, which show the
"master line marker as Xu Yuanliang, and assistant line markers as Xu Bingui,
Chen Zeying, Zheng Fushou, Zheng Qijian and Xue Sinian", where all the line
markers came from Shouning of Fujian Province except Xue Sinian who came from
the Xue's family of Taishun. Dong Zhiji, the bridge building master now still living in
Taishun, learned the technology of building timber arch lounge bridges from
Shouning County of Fujian Province. Stonemasons from Zhejiang Province tend to
be better at brick and stone technology and a lot of rural constructions and timber-
stone structured bridges are their contributions. Taishun, due to its special
geographical location, became the cultural center of the area of wide-ranging
technology communications over the years. In this way, when you see a lounge
bridge in Taishun, you are not looking at a specific bridge in Taishun of Zhejiang
Province, but a bridge constructed under the co-influence of technology and culture
in the Zhejiang-Fujian mountainous area. Though the communication in culture
and technology, prevented by the mountains, may not be as direct, swift and
sufficient as it may be on the flatland, the difficulties in communication helped,
however, to differentiate the bridge cultures within Taishun as well as those of the
Zhejiang-Fujian mountainous area, while retaining certain similarities, which in fact
constitute the multiplicity of the bridge cultures within Taishun, as well as those of
the Zhejian-Fujian mountainous area for which they represent, and to explain the
direct reasons for their varied styles.

In the 1950s, bridge historians noticed the special timber arch structure of
Bianhe River Rainbow Bridge in the famous painting of "Festival of Pure Brightness
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on the River" produced in the Song Dynasty, and senior experts in ancient bridges represented
by Mr. Tang Huancheng made a profound study and textual research of its documentation and
mode structure; since the timber arch lounge bridges in the Zhejiang-Fujian mountainous area
centered by Taishun were discovered in the 1970s to have striking similarities in structure to the
Bianhe Rainbow Bridge, science historians have never ceased to study, discuss and even
dispute on their history and origins. The center of the dispute is whichever the earlier between
the technology of Bianhe Rainbow Bridge and that of the rainbow bridge in Zhejiang-Fujian
Provinces, or whether they had developed independently, whichever is better in terms of
structure of the two types of bridges and how to give a proper name to these structures. These
problems have not been solved thoroughly over the past half of century through discussion and
dispute. Besides, the academic field is still unable to give a detailed account as to how many
timber arch lounge bridges of the type there are in the Zhejiang-Fujian mountainous area
centering Taishun and in what conditions they exist.

Professor Shen Weiping, then Vice President of Shanghai Jiaotong University, rang me
with high enthusiasm after he had read my book Taishun, and expressed his encouragement
and support to our inspection tour and research work.

Professor Shen has not only given support to our research work, but also joined our work
since 2002. We made rapid progress in widening our views and scope in the research work
with his participation, as he is a famous expert in China in structure and mechanics. Before his
participation, we had mainly used the research methods of architectural inspection and
architectural history, such architectural survey, documentation investigation etc., whereas after
his participation, new ways of thinking were brought in and we achieved several breakthroughs
in certain fields, e.g., Professor Shen proposed for the first time to expound the connections
between Bianhe Rainbow Bridge and the Timber Arch Bridge in Zhejiang-Fujian region by the
theory of engineering technology evolution. Professor Shen and | went to see Taishun bridges
for twice in 2003. In the same year, the project sponsored by Natural Science Foundation of
China with the title of "A Study of the Origins and Changes of the Timber Constructions in
Southern Ancient China" which | had applied for earlier was approved by the Fund Committee
under the support and encouragement of Professor Shen, in which the study of timber arch
lounge bridge in Zhejiang-Fujian region forms an important part to the research of the
development of timber constructions in Southern China.

Professor Shen and | went to Europe in mid-June 2004, and We presented a dissertation
with the title of "Chinese Rainbow Bridges" at the 8th World Conference on Timber Engineering
and gave a lecture in Sibelius Hall in Finland, as the only representative from Asia, which
attracted wide attention from the audience from all over the world. We jointly visited Yuging
Bridge in Wuyishan City in Fujian Province on 17 August 2004, and drove for over 200
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kilometers on 21 August to Qingyuan County in Zhejiang Province via Zhenghe County, where
we joined an academic seminar on timber arch lounge bridges in Zhejiang-Fujian region during
the local "Xianggu Mushroom Touring Festival*. That seminar was a landmark for the study of
timber arch lounge bridges in Zhejiang-Fujian region. The representatives made a uniform
decision to establish the China Rainbow Bridge Academy on the seminar and set up the Interim
Preparatory Commission, where Professor Shen was elected Director of the Commission and
Professor Zhao Chen from the Architecture Research Institute of Nanjing University and | were
elected Deputy Director thereof; it was further decided that such academic meetings shall be
held once a year in either Zhejiang or Fujian by turns as a principle. Mr. He Ping, the
representative from Taishun and Head of Publicity Department of Chinese Communist Party
Commiffee of the County, expressed the opinion from the County's CPC Committee that they
were willing to organize the next seminar,

Things have proved that the study of rainbow bridges in China has developed from a local
and minor activity in the past to a more formal, organized and international stage at the present
time, and this subject will progress from the lonely academic field to a hot topic in the historic
studies of architecture and bridge. We cannot help feeling excited!

Two of the key persons to make this book published so early are Mr. Zhou Weiliang, Party
Secretary of Taishun County, and Mr. He Ping, Head of Publicity Department of Chinese
Communist Party Commiffee of Taishun County. Their far-sightedness and resolution have
made this book published without having even a little hindrance. Their love for the cultural relics
of Taishun and their sincere wish for extending the national culture as well as their vigorous
style of work have impressed us deeply.

The completion of any book is the common fruit of collective cooperation, so is the
publication of this book of Lounge Bridges in Taishun. There are too many people we feel
indebted to. This book has used the inspection results from quite many local researchers,
including those of Mr. Xue Yiquan from Taishun Museum and Mr. Gong Difa from Shouning
Cultural Center, and the results achieved by the students from the Architecture Departments of
Shanghai Tongji University and Jiaotong University, of which it is hard to give a list; pictures are
nevertheless critical to such a comprehensive picture album as this, and these wonderful
pictures in fact come from the photographers Zhou Xianjun, Li Yongzai, Ji Haibo, Zhang Jun, Shi
Mingda, Lin Zuoxian, Lin Shangzhao, Jiang Xiaoduo, Sun Bin, Chen Shengye, Rong Jiagi, Xia
Qinzhi, etc., who have made this book much more entertaining. We hereby extend our heartfelt
thanks to them for their hard work! Mr. Lu Bingjie, Professor of the Architecture Department of
Tongji University, first invited me to Taishun, which made it possible for me to access and study
Taishun lounge bridges, and for his kindness | will always remember! Mr. Chen Zhihua,
Professor of the Architecture Department of Qinghua University, has long given me support and
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Appendix I — Index of Bridges

—. BEXH 387
Block Bridge — Dingbu Bridge

fEAKAT26: 54 T, 55 L, 56 B, 57 B, 58 U1, 59 I, 60 71

fedita): FEFEKER (1796 —1820)

A R e AR U AL PHBLR AR A

BEMRFIE: ATt 133 2K, 3623346, 1. 782K, ®0.24 K, mtiAKmo0. 7k, iR
0.6 K

Shishui Block Bridge: P54, P55, 56, P57, P58, P59, P60

Shishui Block Bridge in Xidong Village of Shiyang Town, built between 1796 and 1820, is 133 meters long
with 223 steps each 1.78 meters long and 0.24 meters wide, 0.7 meters above shore and 0.6 meters between two

steps.

. KRE(EXZ) REFE
Timber Beam Lounge Bridges (Simply Supported Beam Bridge)
1 TR,

1. fbikf: 24 W, 25 |

fEnm. REHLE (1926)

HIE T RIUE 2 B kRN

LERIBERE: 7.9 K

FREALBE: R T E, $F12.7 K, W3.4K, HEM3. 9 K, HEBIERNKE4. 3 XK

Baokeng Bridge: P24, P25

Baokeng Bridge in Qiaotouxi Village of Xinpu Township, built in 1926, is a timber beam lounge bridge with 7
lounge houses, 12.7 meters long, 3.4 meters wide and 3.9 meters high for the house, standing 4.3 meters above the

normal water level with a span of 7.9 meters.



2. Jbi¥#F. 24 W, 25

fEER M E . A3

I T BRI L S FE R

B5MEEFE: 10. 33 K

BERAREE: R T [, 12,73 K, 3. 38K, BRI S. 5 0K, WEAKE 4. 05 %

Beiyang Bridge: P24, P25

Beiyang Bridge in Heping Village of Wengshan Township, builtin a year unknown, is a timber beam lounge
bridge with 7 lounge houses, 12.73 meters long, 3.38 meters wide and 3.5 meters high for the house, standing 4

meters above the normal water level with a span of 10.33 meters.

3. BLHF: 26 BT, 27 W, 166 W

fEEnlE, JE & (1832)

I ZRIMEE % 8GR F

HEREERE: BT K

FREMSL: BB TR, K16.4 K, 4.5 K, HEBEHEAKEL. 6 K

Duntou Bridge: P26, P27, P166

Duntou Bridge, located on Duntou Creek of Liufeng Township and built in 1832 of Qing Dynasty, is a timber
beam lounge bridge. It is 16.4 meters long, 4.5 meters wide with aspan of 8.7 meters, 1.6 meters above the water

level, bearing on its surface 7 lounge houses, with 32 pillars,

4. JEEEHF: 28 W, 31 W, 32 7

ferrtE: REIE (1916)

M R A AR R RS B Y

HiraEERE: 7.1 %

BRI, BEE 6 A, K 14,1 %, 4.2 %, BEES. 4%
Longyang Bridge: P28, P31, P32



Longyang Bridge, located in Houzhanglongyang Village of Guihu Town and started in 1916, is a timber
beam lounge bridge with 6 lounge houses. It is 14.1 meters long and 4.2 meters wide for the house, 5.4 meters

high for the house with a span of 7.1 meters.

5. PIEMF. 28 51, 32 51, 33 B, 136 B, 140 51, 141 9, 160 B, 162 6, 166 1
fEataflal. HENE =+ 4 (1842)

G T FRIIE B R R

ESHIBEIE: 6.8 K

BEJEAEE. R 9 A, 120, 35 2K, W4, 87 K, 4.9 K

Nanxi Bridge: P28, P32, P33, P136, P140, P141, P160, P162, P166

Nanxi Bridge, located in Nanxi of Sixi Town and built in 1842, is a timber beam lounge bridge with 9 lounge

houses, 20.35 meters long, 4.87 meters wide and 4.9 meters high with a span of 6.8 meters.

6. HAEH: 78 W, 79 W

fER Wl dHEE THIEEKIIY (1549), RER

B ZENEL e AR )

it 6.2 K

FREALRE: RS M, BFE 13 2Kk, 4.9 K, W43 %

Zhendong Bridge: P78, P79

Zhendong Bridge, located at the East Gate of the County and formerly a stone bridge, was built in 1549 in
the Ming Dynasty but rebuilt as a timber bridge with lounge houses. It is single-eave bridge is 13 meters long,

4.9 meters wide, 4.3 meters high, with a span of 6.2 meters, with 5 lounge houses and 24 pillars.

=. ®HPHEKERBS
Timber Beam Lounge Bridges with Two Spans (Simply Supported Beam Bridge)

1. ¥EMr: 28 01, 33 00, 37 0, 142 7, 166 ®



e FEEKH L (1820)
HEak bt HE PR B AT
SEMIBEIE . PS8, 54 K

Pubin Bridge: P28, P33, P37, P142, P166
Pubin Bridge, located in Xinjiu Village of Yayang Town and built in 1820 of Qing Dynasty, is a timber beam lounge

bridge, 13.6 meters long, 4.3 meters wide and 3.7 meters high for the house with two spans of 8.54 meters,

2. =H#M: 32 5, 37 5, 42 T

B MRE AR

i . =B A

SRS RE: MEE 10. 1 K

WAL R 7 ), 15,4 2K, %447 K, HREBERKESI. 2 K

Sanzhu Bridge: P32, P37, P42

Sanzhu Bridge, located in XiaWuyang Village of Sankui Town and built in a year unknown, is a timber beam
lounge bridge with 7 lounge houses, 15.4 meters in its total length, 4.5 meters wide with two spans of 10.1 meters, and

3.2 meters above the normal water level.

3. XEHF (AT HE): 66 B, 73 7, 76 01, 77 %, 78 T

fegtmifm: MRS =4 (1405), E#R FEHERTA (1666)
ML SRR E A KR

LM PP 10. 5 K

BRI BE6 M2 2, K18.4 %, ®6.25%

Liuzhai Bridge: P66, P73, P76, P77, P78

Liuzhai Bridge, formerly known as Xiandonghong Bridge, first built in 1405 in the Ming Dynasty and rebuilt in
1666 in the Qing Dynasty, located at the end of Liuzhai Village of Sankui Town, It is 18.4 meters long, 6.25 meters wide
with two spans of 10.5 meters. It has a special shape with 6 lounge houses and 45 pillars, the houses and the wings on

both sides are two-floored.
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Piled Cantilever Timber Beam Bridge

1. MEEIMF (F&EEF): 28 W, 34 W, 35 W, 37 W, 117 |

et FEGILE (1870)

=

S 28 R A e
PR EeE, MRl 41,7 K, 954.6 K, &5.9%

Nanyang Bridge: P28, P34, P35, P37, P117
Nanyang Bridge (also known as Yuyan Bridge), located in Yantou Village of Sixi Town and built in 1870 of Qing

Dynasty, is a piled cantilever timber beam lounge bridge, with 41.7 meters long, 4.6 meters wide and 5.9 meters high.

2. WEHF: 36 71, 39 7L, 48 UL, 49 7L, 50 W, 51 B

feandiE . A (1745), BRE L0 4 (1921) &g

B AT AR R BURFER K

ENPAESIE. MEF22.4 K

AR BEE 11 M. 46 £ Bric26. 2 K, W4T K

Wenchong Bridge: P36, P39, P48, P49, P50, P51

Wenchong Bridge, located at the end of Dongyang Village of Xiaocun Town, first built in 1745 of Qing Dynasty
and rebuilt in 1921 after repeated destructions, is an piled cantilever timber beam lounge bridge, double-caved gable
and hip roof, bearing 11 lounge houses and 46 supporting pillars, 26.2 meters in its total length, 4.7 meters wide for the

bridge floor, with a net span of 22.4 meters.

3. KIEHF: 2 90, 3 4, 78 W, T9 7, 8O WL, 81 71, 117 W, 121 W, 144 T, 145 i
fsaltiim . FEREE 8 (1797)

BN BN 5 R

HEREs . CfLEEFR 19. 12 K
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Yongqing Bridge: P2, P3, P78, P79, P80, P&1, P117, P121, P144, P145
Yongqing Bridge, with 12 lounge houses,located at Xiaxiping of Zhanzhou Township, is 36 meters long, 5

meters wide, 5.2 meters high, with a span of 19.12 meters between the two openings. This bridge was built in 1797 in
the Qing Dynasty.

4. B CHEEEH. B 73 51, T8 T, 121 B, 142 W

e A SAE TFHIIERE4EM (1506 —1521), FJH4HEM (1573 —1619) HEg

R i e AR EL I 1)

il LR 24,6 K

RE BB R 15 ), BRI 39.5 K. 5,35 %, @5.52 K

Dengyun Bridge: P73, P78, P121,P142

Dengyun Bridge, formerly known as Zhennan Bridge or informally called the New Bridge, located to the south of
the County Gate, is 39.5 meters long, 5.35 meters wide and 5.52 meters high, with a span of 24.6 meters between the two
openings. This single-eaved bridge was built between 1506 and 1521 in the Ming Dynasty and rebuilt between 1573
and 1619 in the Ming Dynasty.

A N\FEKREBF
Timber Arch Lounge Bridge Supported By 2 Pillars Standing Astride
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Chengshui Bridge: P24, P25, P109, P121

Chengshui Bridge, also known as Shenshui Bridge, located in Zhanggang Village behind Guihu Town, built in
1942, is a timber arch lounge bridge supported by 2 pillars standing astride. It has 7 lounge houses, 15 meters long,

4.6 meters wide and 4.8 meters high for the house with a span of 11.2 meters, and 5 meters between the water level
and the bridge surface.
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Chiyuan Bridge: P26, P27

Chiyuan Bridge, located in Chiyuan Village of Hengkeng Township, was washed away by flood in 1853 and
rebuilt in 1857, bearing 8 lounge houses with a double-eaved roof, 21 meters long, 4.3 meters wide, 4.4 meters above the

normal water level, 4.1 meters high for the house with a span of 9.5 meters.
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Nanging Bridge: P28, P31

Nanging Bridge, located in Shanghong Village of Xiahong Township and built between 1875 and 1908, is a timber
arch lounge bridge supported by 2 pillars standing astride. Itis also known as *‘Palace Bridge™ The bridge has 7 lounge

houses, 16 meters in its total length, 4.4 meters wide with a span of 9 meters, 5 meters above the normal water level.

A
4. BEEMF: 42 51, 53 0

A WECE A (1852) @i, WL (1868) HiE

Wit EWHLL S FE M

SEMIESIE. PR 110K

R, R 9 M, MR 23,5 K, 4. 42K, HREE 4K, HEBIER K 4. 5 K
Xiazhuang Bridge: P42, P53

Xiazhuang Bridge (formerly known as Wangxiao Bridge), located in Xiazhuang Village of Hengkeng Township,



built in 1852 and refurbished in 1868 of Qing Dynasty, is a timber arch lounge bridge supported by 2 pillars
standing astride. The bridge has 9 lounge houses, double-eaved, 23.5 meters long, 4.4 meters wide for the bridge

floor, 4 meters high for the house, 4.5 meters between the bridge floor and the water level, with a span of 11 meters.

7. WRAKBR
Woven Timber Arch-Beam Bridges
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Red Army Bridge: P26, P29, P30, P31, P58, P60,P61,P132,P133, P134, P135

Red Army Bridge, some 15 li away to the west of Taishun County, stands across the boundary creek of
Taishun County of Zhejiang Province and Lijiashan Village, Xixi Township, Shouning County, Fujian Province.
Built on 6 December 1954, it is 39 meters long with a net span of 32.9 meters, 5 meters wide and 6 meters wide for

its abutment. It has 15 lounge houses.
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Xidong Bridge (upper part): P12, P13, P14, P15, P21, P58, P61, P96, P110, P148, P149, P150, P155, P156,
P157, P160

Xidong Bridge, also called informally the Upper Bridge, is located in the upper reaches of Dongxi Creek,
some 200 meters to the west of Xiagiao Village of Sixi Town. Itis 41.7 meters long, 4.86 meters wide, 10.35 meters

high with a span of 25.7 meters. It was first built in 1570, refurbished in 1745 and repaired in 1827 of Qing Dynasty.



3. Jbwaby CFHFY: 1 00, 23 90, 58 6, 61 5, 95 F, 102 5, 147 5, 148 B, 151
o, 152 ¥L, 153 oL, 154 4L, 156 v, 157 g, 158 B, 159 &, 160 51, 161 §I, 162 UL,
163 U1, 164 01, 165 51, 167 51, 168 I, 169 I

i) SR TRTEREE T =4 (16740, FEKNE (1803). JEN—TJL4E (1849) Ei

G R PR

EiRESRE: 29 K

BRI R 19, HFES1. T kK, W5 37K, ®i11.22 K.

Beijian Bridge:P1, P23, P58, P61, P95, P102, P147, P148, P151, P152, P153, P154, P156, P157, P158, P159,
Pl60, P161, P162, P163, Pl64, P165, P167, P168, P169

Beijian Bridge, also called informally the Lower Bridge, is located in Xiaqgiao Village of Sixi Town, bearing 19
lounge houses and 88 pillars, 51.7 meters long, 5.37 meters wide, 11.22 meters high with a span of 29 meters. It was
built in 1674 and refurbished in 1849 of Qing Dynasty.
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Santiao Bridge: P22, P23, P58, P60, P61, P94, P95, P110,P111,P112,P115,P117,P142

Santiao Bridge, built over Hengxi Creek at the connecting point of Yangxi Township and Zhouling Township and
next to Shouning County of Fujian Province, is the oldest timber arch bridge in the history of Taishun. The bridge has
11 lounge houses with a single-eaved roof, 32 meters long, 3.96 meters wide, 9.55 meters high, with the span of a single
opening of 21.26 meters. It was built in 1843 of Qing Dynasty.
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Xianju Bridge: P22, P23,P24, P58, P60, P61, P62, P63, P64, P65, P67, P78, P97, P124, P142

Xianju Bridge is located at the end of Xianju Village of Xianren Township, 20 Ii away from the central town, and
stands in the way to Wenzhou, and now Taijing Highway runs past it. The bridge has 19 lounge houses and 80 pillars
with a single-eaved roof, 41.83 meters long, 4.89 meters wide, 12.6 meters high with a span of 34.14 meters, and it is the
timber arch bridge now existing in Taishun with the longest span. It was first built in 1452 of Ming Dynasty and rebuilt
in 1673 of Qing Dynasty.
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Xuezhai Bridge: P20, PS8, P60, P61, P66, P67, P68, P69, P93, P117, P121, P128, P129, P130, P131, P132, P134. P135,
P166

Xuezhai Bridge, formerly known as Jingxi Bridge or Yinggangdian Bridge, built in 1512 in the Ming Dynasty and
rebuilt in 1857 in the Qing Dynasty, located at the end of Yinggangdian Street of Sankui Town, is 51 meters long, 5.2
meters wide, 10.5 meters high, with a single span of 29 meters, with 15 lounge houses and 64 pillars,
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Wenxing Bridge: P4, P5, P10, P11, P58, P61, P66, P69, P70, P71, P72, P73, P74, P75, P102, P103,P117, P144

Wenxing Bridge. first built in 1857 in the Qing Dynasty, and located at the end of Kengbian Village of
Xiaocun Town, is 46.2 meters long, 5 meters wide, 11.5 meters high, with a single span of 29.6 meters, with 19

lounge houses and 76 pillars.
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Shuangshen Bridge: P132, P133

Shuangshen Bridge, first built in 1937 and rebuilt in 1955, located at Shuangshen Village of Shiyang Town, is
47meters long, 4.8 meters wide, 12.7 meters high, with a single span of 30 meters, with 15 lounge houses and 64 pillars.

It was pulled down because of the constructing of Shuangshen Power Station.
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Jixia Bridge: P128

Jixia Bridge, built in 1848 and rebuilt in 1880 in the Qing Dynasty, located at Panyang Village of Xinpu Township,

is 44.1 meters long, 4.8 meters wide, 12.7 meters high, with a single span of 32.2 meters, with 17 lounge houses and 72
pillars. It was destroyed by floodwater in 1990.

+. B KB
Stone Arch Timber Lounge Bridges
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Daojunyang Bridge: P26, P27, P28, P31

Daojunyang Bridge (or Shuiwei Bridge), located in Daojunyang Field of Lingbei Township and built in 1919, is
bearing 12 lounge houses with a double-eaved roof, 25.7 meters long and 4.6 meters wide for the house, 4 meters
high for the arch and 6.2 meters high for the house, with a span of 9.8 meters.
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Qifeng Bridge:P32, P36, P37, P38, P39, P40, P41

Qifeng Bridge, located in Waiyang Village of Wengshan Township and built in 1924, is 22.6 meters long, 4.4 meters
wide and 4.4 meters high for the house with a span of 14.2 meters.
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Qiaodi Bridge: P32, P37

Qiaodi Bridge, located in Waiyang Village of Wengshan Township and first built in the Song Dynasty and rebuilt
in 1929, is a stone arch timber lounge bridge with 3 lounge houses, 4.32 meters wide and 9 meters long, with a span of
3.3 meters, 4.5 meters wide for the house, and 2.3 meters above the water level.
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‘Taifu Bridge: P36, P38, P44, P45, P46, P47, P126

Taifu Bridge (also known as Kengkou Bridge), located in Shangyang Village of Lingbei Township, is 27 meters in
its total length, with 11 lounge houses, with a span of 11 meters, 4.1 meters wide for the bridge floor and 5 meters for the

arch, 5.8 meters between the bridge floor and the normal water level, and 4.8 meters high for the house.
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Wenyang Bridge: P36, P39, P48

Wenyang Bridge, located in Wenyang Village of Wengshan Township, first built in the winter of 1906 in the Qing
Dynasty and rebuilt in 1940, is 10 meters long, 4.4 meters wide and 4.7 meters high for the house, and 3.5 meters between

the bridge floor and the normal water level, with 3 lounge houses and a span of 4.6 meters.
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Wutongyang Bridge: P42, P52

Wutongyang Bridge, located in Wutongyang Field of Hengkeng Township, built in a year unknown, is 9.4 meters

long, 3.4 meters wide and 3.6 meters high for the house, 4 meters high for the arch, 3.8 meters wide for the bridge floor,
with 3 lounge houses and a span of 6.6 meters.
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Xiaguang Bridge: P36, P52, P53, P120, P125

Xiaguang Bridge, located in Huayang Village of Hengkeng Township, built in 1723 and rebuiltin 1852 and 1874 in

the Qing Dynasty, is a stone arch timber lounge bridge with 7 lounge houses, double-eaved, 17.3 meters long for the

house, 4.4 meters wide for the bridge floor, 4.3 meters high for the house, 7.3 meters high for the arch, with 7 lounge

houses and a span of 13.2 meters.
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Yuwen Bridge: P78, P82, P83, P84, P85, P86, P87, P136, P138, P139

Yuwen Bridge, located at the end of Zhoubian Village of Zhouling Township, between the two cracks of two hills,

is 22.9 meters long, 4,15 meters wide, with a single span of 7.6 meters, with 6 lounge houses and 32 pillars. This bridge

was built in 1839 in the Qing Dynasty.
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Huilan Bridge: P78, P83, P84, P85

Huilan Bridge, located in Sigian Town, is a stone arch bridge with three piers and four openings, 85 meters long

and 6 meters wide. It was built between 1848 and 1876 in the Qing Dynasty.
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Appendix II — A Chinese-English Glossary of Bridges and Architectures

A timber beam bridge

{6 % #HF simply supported beam bridge
BEPAHH (EEBLAEMB) conbined
beam-arch bridge (Tang Huancheng’s
nomination)

(RN WBREME piled cantile-
ver timber beam bridge

# A Ht#HF interlocked timber arch bridge
AL woven timber arch bridge

g AR HF woven timber arch-beam
bridge

Jii#F lounge bridge

KJEEHF timber lounge bridge
AHLEEHE timber arch lounge bridge
FIERHF Taishun lounge bridge
YFJ[MIHF Bianhe rainbow bridge
s¥7KUTH Bianhe rainbow bridge
{FEMTHF Bianhe rainbow bridge
AiHE  stone arch bridge

fI#6  block bridge, Dingbu

%+ #M vernacular architecture
B residence

#i3 supporting beam type
773138 crossing bracket type

£l 76 overhanging gable roof

LT gable and hip roof

®¥ column base

T column

Fii% courtyard

FFE temple

#EHt double eaves

M corridor

HEffi cornice

tiH% gable wall

1% shrine

#% ancestral hall

j&#& path

W ceiling

BH ridge

FRIi roof

#fi decoration

#37% village theatricals

K feng-shui

FFid] frontal width

Buliii overhanging gables roof style
B Ti combined hip-and-gable profiles
PUSETR . PUsETR. BERLTH hipped roofs
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Appendix III - Biliography
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Chinese Rainbow Bridges, by W. Shen and J. Liu, Proceedings of the 8th World Conference on Timber Engineering,

June 14-17, 2004, Lahti, Finland
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