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THE BULLETIN OF

THE SOGIETY FOR RESEARCH IN CHINESE ARCHITECTURE
Vol. 1il. No. 4 .

English Translation of Outl‘ine Ifof Te)tts

The San- ta—sh!h Tien of Kuany-cht Ssu, Pao-tl Hsion
by I..iang Ssu-ch’eng ' '
I—The Journey

Pao-ti Hsien is 51tuated about 60 miles south-east of Pelpmg San ta-
shih Tien (The Hall of the Three Great Boddh:sattvas) of Kuang-chl Ssu (’I‘ he
Temple of Far-reaching ‘Salvation) is the subject of thxs sfudy It was dis-
covered by the author in April, 1932; "surveyed and photographed in June of
the same year. | - B s
11— History of the Construction of the Temple

Nine steles of different periods, ranging from 1025 A.D. to 1852, now
still standing in the Hall, constitute the main source of mformatlon

" The Temple was. founded about 1005 A. D. by the Monk Hung yen who
built the well-pavilion, the lecture hall with its pulpit, the common room,
and the bath, now all destroyed.. A stele was erected in ro23 (5th Year of
Tai-p’ing, Liao Dynasty), conmemorating the completion of the Main Hall
and the Gate of Lokapalas after three years of labour under Monks Tao-kuang
and Yi-hung, with the donation of Wang Wen-hsi and others. The Temple
was consecrated by Imperial Mandate in 1036. A wooden pagoda of ““180 feet
high”’ was built behind the Hall soon afterwards, but destroyed by fire some-
time between 1149 and 1161 during the Liao-Chin wars. The Wooden Pagoda
of Ying Hsien (1056), Shansi Province, the only example of its kind known to
us (fig. 8), may give some idea of the appearance of the’ deqtroved pagoda '

‘No stele of either Chin or Yuan dynasties are found. '

‘The next recorded reconstruction came in the. m1ddle of the Mmg
dynasty. Work was started in 1529 and completed in 1534 (8th to 13th Year
of Chia-ching). Monk Yuen-ch’eng of P’an- shan, Chi-chou, was responsible



for the replacing of two ‘‘principal beams’, modelhng and painting of 500
Arhats on and along the walls, besides the Five Ta-shih-p’u-sa and the
Guardian Kings. Names of 18 technicians were found on the back of the
stele, among whom may be mentioned Pu Ching, Hsii Poch’uan, beam re-
placers; Yang Lin, master carpenter; Li Hsiu, master mason Hsu Wen and
Ch’eng Hsiang, modellers; etc.

In 1381, Pao-hsiang Ko, a two or three(?) storied building, -was com-
pleted behind the Hall on the original site of the Pagoda. It was recorded as
still existing in the 1745 edition of the Pao-ii- hsien- chzh But today even the
foundation is untraceable, The date of its destructmn is unknown.

The last repairing in the Ming dynasty was in 1640 as is mentioned
in the stele of 1829, the main object of which was however, for recordmg the
restoration of the Hall by Monk Hsien-ch’eng with the donation of Chang
Chih-yi, when, besides repainting the wood-work, the ““inclined posts were put
back to the plumb line, the buried base re- uncovered’”’, images re- gﬂded and
eighteen additional Arhats modelled.

In 1872, a stele was erected, recording the repainting of the wood-work.
No other records thereafter. '
II1—The Hall

1. Plan. A peristylar hall of six by five colunins,” described in the
1025 stele as ‘‘five bays by eight rafter-lengths”, measures 24.50 by 18 m,
The longer side is the front, facing south. The two front inner peristylar
columns of the central bay are placed one rafter-length (} bay) back, causing 2
peculiar construction of the “‘truss’ above. In the northern half 6f the ‘“cella”
is the platform on which sit the images of the ‘‘Three Great Boddhisattvas™.
The entire structure stands on a masonary ‘‘base’’, the surface of which is now
only zo cm. above the present grade. There is a terrace in front of the base.
now flushing with the ground. (pl. 2)

2. Elevations. (pl. 3 & 4, fig. 10). The Hall is a building of one
story, with single-decked roof of ‘‘four slopes’. The boldly ‘proportioned
tou-kung (bracketing system) supporting the heavy over- .hanging eave, and the
comparatively gentle pitch of the roof, with its short main ridge and gigantic
ridge-end ornaments are characteristics not found in later structures. The
masonary wall is bulky. The three central bays in front: and the one in rear
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are filled in with doors. The wood-work below the lintel is all painted red,
while the fou-kung and members above are painted green. -

3. Columns. The exterior columns of 51 cm. diameter measure about
8.6 diameters in height. A slight entasis of 25/1000 and an incline of less than
I 9, are some points of refinement detected after careful measurement. ~The
interior columns are all of r1 diameter in height in spite of the two different
sizes. However, it seems not likely that the height of the column. was
determined by a certain ratio to the diameter. ' '

The bases of the columns are of brick, probably not original. The
column at the center of the east side of the inner peristyle has its lower part in
stone, probably a modern replacement of the decayed portion. The small
posts now supporting the middle of some beams axe later additions. . .

4. Lintels and Towu-kungs. Every structural member in the entire
building is exposed.

a. Exterior Frame-work. Lintel and plate of same size, combined as
a T-beam, span the inter-columnar spaces of the front facade. Tqu-kung*
(bracketing system) are placed on the plate.

(1) Chu-t'ou-p’u-cho* (The set of tou-kung on top of the column, fig. 1x.) Its
principal function is the carrying of the eave. It is composed of a number of
corbelling arms (kungs) and blocks (tous), so arranged to enable a far overhang
of the eave. ‘

(2) Chuan-chiao-p’u-cho (The set on the corner column.) Structurally it is the
intersection of chu- 0u-p’u-cho of two fronts. Additional kumgs on the mitre-
line are introduced to support the hip-rafters above (fig. 11, 12). The rear of
the p’u-che is formed by five tiers of corbelling k#ngs on the mitre-line (fig. 13):
(3) Pu-chien-p’u-cho (The set that is in the bay.) The p’u-cho is supported
by a short stud resting on the plate. The rear is like (2), without transversal
kungs, a Sung characteristic now still seen in Japanese architecture of the same..
period. The p’u-cho in the end bays have their rear swung aside to make room
for the rear of the chuan-chiao-p’u-cho {fig. 14).

(4) Eave-purlin. Round in cross-section. It is supported by the tips of the
out-stretching kungs. '

* The tou-hung is also called the pu-cho, the former name is more used when refering to it as
a system, while the latter is often used to designate the actual se? of fou-kung.
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(8 Chiao-liang. ~(‘*Corner-beam’’). - The hip.rafter is the extension of the
corner kungs. Ta-chiao-liang, the one under-neath, is larger and shorter,
while the #se-chiao-liang above is narrower and longer, the tip of the latter is
protected by a-tile dragon head. - ' '
~ h, Interior Frame Work.

(1) Ju-fu. Also called shuang-pu-liang (‘“beam of two rafter-lengths”).
Supported on ends by outer and inner petristylar columns, with a simple
p’u-cho on the middle, it carries the load of the purlin and the roof above it
{pl. 5, 6, 7, & fig. 16).
(2) Sau-ck’mnlfu. Also called san-pu-liang (*‘beam of three rafter-lengths”),
Spanning the inner front of the central bay, it has two points of concentrated
load, with p’u-‘ckb-to transmit the load of the purlin and roof above. For the

inner »'u-cho a t'o-feng or “‘camel’s hump” is used to gain height. (pl. 5 &
fig. 10, 17). ' )

(3} Ssu-ch’unan-fu. Also called wu-chia-liang ('‘beam of five purlins”).
Though it is “‘four rafter-lengths’ long, its clear span is actually only three
rafter-lengths. ‘One-third from the north end is a p'w-cho, supporting the
p’z'ng-liang above, while thc sonthern quarter of the beam reaches one rafter--
length beyond the point of support. Such assymetrical afrangement as well
as the supporting of the p’u-cho on 1'o-feng cesting on small fous are unicque
motifs not seen elsewhere or in later buildings. ({pl. 5).

(4) ~ Pling-liang. Also called ‘san-chia-liang (‘'beam of three purlins”’). On
the middle of the p’ing-liang is a small #'o-feng, with a short post and ‘o,
supporting the ridge-purlin (fig. 18), resembling the king-post in a trus_é, and
the two inclined me abers that hold the ridge-purlin from rolling off are like
the principal rafters of a truss. But the ensemble cannot be considered as a
‘truss in the real sense because it exerts not thrust.

{(5) Tai-p’ing-liang. Same as (4) in construction. It is placed on the
Shun-liang, and further towards the end of the building, to receive the ridge-
end ornaments above.

(6) Liang-shan-shang-p’ing-ch’uan. (The topmost row of purlins on the
narrow side of the bunilding.} The motif consists of the purlin proper and
three auxiliarv members called fang, and is placed on the shun-liang.



(7} Liang-shan-chung-p’ing-ch’uan. (The intermediate row of purlins of the
narrow side of the building). They are .supported .by the interior chu-
Fou-p’u-cho at the ends, and at the middle by a pu-chien-p’u-cho (fig. 21.).
Through the latter, the greater part of the load of the shun- liang is transrmtt-
ed on to the lintel which is tco small for the burden. The shaded portion in
fig. 22 shows the area of the roof taken care of by the lintel. The load is
calculated to be 9450 kg. while the safe load of the lintel is only 2820'kg. The

additional posts mentioned in paragraph 3 are the result of such conditions.

(8) Shum-liang. with one end on the ssu-ch’uan-fu and the other on (7):; it is
another weak-point in the structure of the Hall. The present beam with its
excessive width is a Ming or Ts’ing replacement. o

(9, 1o, 11) Purlins of the Longer side. Similar to those on the narrow side of
the building. ' ' ' o

A careful study shows a high standardlzatlon of ‘the sizes of ‘the
structural members. 7Ts’ai, the size of the kung, about 24 by 16 cm., being the
unit-measure. All members are either multiple of the fs’as, or fraciion of it
called the ¢k’4, or of both. . .

5. Pitch and Curve of the Roof. The pitch is 1:2. The curve is
plotted by lowering eaeh intermediate purlin 1/10 the height from the purlin
above to the bottom of the truss below the straight line drawn from the fop of
the purlin above to the top of the lowest purlin, in accordance td .thé
Ying-tsao-fa-shikh method. {fig. 24). '

6. TRoof. The sheathing is of brick. Tubular and plate tiles form the
exterior cover, with gigantic ridge-end ornaments of archaic modeliing. The
ornamental animals on the corners are also archaic and unusual {{ig. 25-29).

Masonary Walls,

7
8. Doors. )
9. Images. The three principal figures and the attending boddhis-

attvas .(fig. 32-34) are attributed to Liu Yuan, arch sculptor of the Yuan
dynasty. A comparison with figures of different periods {fig. 31) seems to
confirm the date. The Arhats and guardians (flg 35-37) are probably of the

middle Ming period. _ _
' 10. Pien. Tablets are hung over the central deorway, the one above

with characters “San-ta-shih Tien”, and the one below, ‘“O-mi-t’o-fo’" or
¢ Amitabha’ (fig. 30).

} Mcdern restorations {fig. 30).

..—5...—



11. Steles. The rozs stele (fig. 38) is the oldest and most important
among the group. It is of hard lime-stone with highly polished finish. The
inscription records in detail the origin of the Temple and the construction of
the Hall. It is known as one of the “‘Eight Sights” of Pao-ti (fig. 6)}. The
other eight steles are of the Ming and Ts’ing periods.

2, Furniture and Property. Three sacrificial tables of rigid and
angular design are still conserved. Two ch'ings (iron bells) of the Ming dyn-
asty are the only things worth noticing besides the tables.

IV—Conclusion

1. It is one of the oldest wooden structures known in China, 41 vears
later than the Kwan-yin Ko and Shan-men of Tu-lo Ssu, Chi Hsien, (84, cf.
The Bulletin, Vol 111, No. 2), and thirteen years earlier than the Library of
Hsia-hua-yen Ssu of Ta-tung, Shansi (1038).

2. The Gate of Lokapalas, the Wooden. Pagada, the Pao-hsiang Ko,
mentioned in. the different steles, were all destroyed; only the San-ta-shih
Tien survived through these thousand years of destruction.

3. The heavy proportion of the fou-kung, the frank exposure of all
constructlon the standardwatmn of the structural members, and the assy-
metrical arrangement of the prmc1pa1 beams are among the most important
and interesting characteristics of the Hall.

4. The bold and archaic tile ornaments are rare examples.

5. The principal sculpture is probably by Liu Yuan of the Yuan
dynasty. - |

The Iron Pagoda of K’ai-fong
by Lung Fei-liao

History of the Iron Pagoda

Erected 1041 (?), there are various dates, from 1067 to 1773, found on
the bricks. For the past 8gr years, 37 earthquakes, 18 hurricanes, 15 {loods,
o rainstorms had been recorded in the district, which may be considered as a
series of severe tests to which the Pagoda was sub]ected
Material and Construction

Octagonal in plan, thirteen stories in height, with doorways on four
sides, and round columns at corners. A balcony and a cornice is attached to
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each story. Grey brick is used for the core, with iorn-coloured glazed bricks
for facing. There is a metal finiale on top. Strong mortar of lime-clay-sand
mixture is used for exterior pointing while pure lime is usegl for interior.

Dimemsions: '

*  Height | 57.34 m.
Length of 1 side at base 4.15 m.
Interior stairway: riser " o.28m.

tread s .25 m.
Incline of side Iix4
cf. Table
Stability:
Volume 3,078 cu. m.
Total Weight ' 5,902,760 kg.
Effect of Wind Pressure: | '
(Velocity assumed: 15 m/sec~30 m/see)  2g.25 kg/m __x17 kg/m
Total wind pressure on Pagoda 13,385.3~53,54%.54 kg.
Point of concentration of pressure ' 26'm. from groand.
Bending moment 348,017.41 kg. m.~~1,392,080.04 kg m.

Effect of Earthquake:
k< o.x (horizontal vibration)
k< o0.05 (vertical vibration).

Centre of gravity of Pagoda, 24.408 m. from ground.
Bending moment on Pagoda

due to earthquake . X4.320,005.76 kg. m.
Max. Comp. stress. = 8.26 kg/cm*
Min. comp. stress, 6.14 kg/cm®
Comp. stress under max. quake ' g.46 kg/cm*
Shearing stress - 1.11 kg/em?

Plan for Reconrtruction of Floors aﬁd Beams of WQnayﬁan Il(a;
Palace Museum, Peiping _
By Ts’ai Fang-yin, Liu Tun-tseng, & Liang Ssu-ch’eng

The Society was requested by the Palace Museum authorities to
investigate the floors of the Wen-yuen Ko, the house of the famous Four

h_.7__...



The Last line of Page 8
Should be removed to the
hottom of Page 9

Libraries, which has sagged considerably. After careful examinations, it was
found that the sagging was due to the. deflection of the principal girders,
which are compound-beams of irregular piecing. Calculation shows that the
ioad on the girders' is about double the allowable figure. Since all other parts
of the building are still in perfect condition it is suggested that reenforced
concrete girders be used to replace the original. Smaller beams near the
middle of the girder may be used to carry concentrated load of the book-shelf
at the centre of the bays. The girder is designed with a T cross section, The
flange being of the same width as the original joint to avoid weakening of the
columns. Fig. 1 shows plan of the building and deflection of girders. Fig. 2
shows cross-sections of the suggested beams.

ﬁhemieal Analysis of Tile Glaze
by Perceval Yelts.

Paragraphs translated into Chbinese from Nofes on Chinese Roof-liles by
Dr. Yetts. cf. original in English.

Architecture of Suburbal Peiping.
by Liang Ssu-ch’éng and Phyilis W. Y. Lin,

" 'Being notes on old remains of architecture in the suburb of Peiping.
They are the authors’ attempt to bring out the architectural and archaeologi-
cal siginificance as well as the poetic and picturesque beauties of both the
famous and little known architectural treasures in the suburb of Peiping.

- 1. The Plan of Wo-fo-ssu. The well-known Temple of the Sleeping
Buddha, though familiar to many, few réalize the significance of its unusual
plannihg. Tt is perhaps a unique example near Peiping with a plan arranged
in the T’ang manner. The collonade carried all the way around the entire
enclosure is an important T’ang characteristic now quite rare in Chinese
Buddhistic temples. It is the general paris of the plan that is important, for
though reconstruction had taken place over and over again, it has retained its
original features, indicating its ancient origin. The present buildings are,
however, of the orthodox Ts’ing style, deserving no special attention.

2. The Gate-way of Fa-hai Ssu. Chii-yung Kuan, the famous arched
gate-way beyond the Naakou Pass, is said to have been originally crowned
with a stupa. The gate-way of Fa-hai Ssu, a small monument marking the
called ci’#ienr, on which are often found reliefs ‘depicting the career of the
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beginning of the approach to the hill-side temple, is a stone arch mth a small
stupa sitting gracefully on top. Though very much smaller in size and 1a.ter
in date (1660), it may, nevertheless, serve as an example giving a general idea
of the original appearance of the well- known Chi- -yung Kuan. -

3. Three Stone Shrines at Hsing-tse-k’ou. These small shrmes of stone
slabs are objects one can mever miss when travelling along the h;ghway bet-
ween Hsiang Shan and Pa-ta-chu. They stand on the precipice that over-
looks the narrow pass of Hsmg tse-k’ou. Though ‘their origin is st111 obscure.
one of them bears inscriptions made by visitors as early as the “5th Yea.r of -
Ch’eng-an” {1200) and “‘gth. Year of chlh—yuan” f1272) 1In the prmmpal
shrine is a sitting statue, though headless and broken in the middle, its
fluent drapery and graceful posture are certain ev'dences of the chlsel of a

late Sung sculpter.

{To be continued.)
Ta-chuang-shih Motes {continued) ' B
by Liu Tun-cheng

Imperial Tombs of Western Han Dynasty: . : ,
Large elaborate tomb construction started b}r Ch in Sh1h huang-t1
Han Emperors started constuction year after ascending throne. “Tombs
usually as large as small town, with regular inhabitants, manned by offlcers,
guarded by garrison. Tomb proper covers ground of 7 ch’ing (I ch'ing = 100
mow). Burial space occupied 1 ch’ing, called Jang- cimng, 130 feet deep.
Vanlt is called miing-chung, 17 feet high, in which is placed coffin.. Vault has
doorway on four sides, wide enough for chariot of six horses. Rich treasures
are also buried into ming-chung. Leadmg from mma-chzma are steps and
ramps. There are also traps for catching possible tomb diggers. Attached to
the ming-chung are anti-chambers and passages called pien-fang, hung-tung,
shan-tao, etc. | -
Ground over fang-chung is covered bv a square or rectangular pyramld
or mound of earth, called the fang-shang. Resembles Eg}ptlan mastabas.
Some stepped like pyramids at Sakkara and Medum. - _
Earth for fang-shang often mixed with sand or charcoal. On tdp of
fang-shang are often planted trees to make them resemble hills.
_ Fang-shang is often surrounded by walls with gatesways on four sides,
about 100 to 140 feet away from fang-shang. Gateway is flanked by “‘pylons”,
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dead The approach to the tomb is often flanked by rows of animal and
human figures.
In front of the tomb are the miao and ck’m the former js the hall for

the name tablet of the deceased, while the latter is for his daﬂy apparells.
The ck’in of the Han tomibs seemed to be placed on the eastern side of the
tomb, but the position of the miao is uncertain. Sometimes bird houses and
deer parks are atfached to form parts of the tomb '

Impenal Tombs of Eastern Han Dynasty:

" Similar to Western Han Tombs in general arrangement, but far less
elaborate, Of all the later Han Tombs, only that of Emperor Kuang-wu was
surrotinded by wall. A new feature in the later Han Tombs is the Stone Hall
in front of the fang-shang, probably the prototvpe of the sacrificial halls in
front of later tombs.

A Lotter from Professor Paul Pelliot
to Liang Ssu-ch’eng

In a letter to Professor Pelliot in May, 1932, I asked h1m whether he
has a better photograph of the wooden porch shown in “‘Premiere visite au
Ts’ien-fo-tong™ in Plate VII of Les Groties de Touen- houang, and also of the
interior of Grotto 130. And begged him to supply me with any historical
material concerning these wooden structures, and to allow e to reproduce
some of his photographs. ‘

In his reply deted July 30, 1932, from Paris, Professor Pelliot expressed
his regret for not having better photographs of those I asked for, but he
generously gave me some most valuable information concerning the wooden
porches of grottoes 130 and 120a. The former was built in ¢80 by Ts'ao
Yen-Iu, heraditary governor of Tun-huang, and the latter in ¢76 by Ts’ao
Yen-kung, Yen-lu’s brother and predecessor, according to the inscripiions
found on the principal beams of the porches.

These are perhaps the oldest wooden structures known in China,
antidating the recently discovered Tu.lo Ssu (684}, which is, however, older
than the Hua-yen Ssu Library, (1038), refered {0 by Professor Pelliot in his
letter.

The reader is reffered to the T’ong-pao, page 413, 1931, and Chapter 16
of Wang Kuo-wei's Kuang-£'ang-chi-lin, and Chapter 496 of Sumg-Shih for

particulars concerning the Ts’ao family history.
L. S.-C.



Nows of the Saciely:

Report submited to the China Foundation for the Promotion of Education
and Culture, on the works of the Society from July 1 to December 31, 1932.

A.—TField Work: 1. San-ta-shih Tien of Kuang-chi Ssu, Pae-ti.

2. Chih-hua Ssu of Peiping.
3. Lin-ho T’a of Hang-chow.
B.—Restoration Plans:
1. Wen-yuan Ko, Palace Museum.
2. South-eastern Corner Tower, City Wall of Peiping.
_3. Nan-hsun Tien, Old Imperial Palace.
€.—Editing of Old Books:
1. Kung-ch’eng-cho-fa-che-li,
Ying-tsao-fa-shik.
Ying-tsao-fa-yuan.
Chih-jen-yi-chih.
Cataloging of Books on Chinese architecture.
D.—Collection of Historical Materials:
1. On the Imperials Palaces of Ming Dynasty.
For the Collected Biographies of Master Craftsmen.
For the History of Chinese Architecture.
The Chicago Exhibition.
Joint Exhibition of Peiping Cultural Organizations
for the Relief of North-eastern (Manchurian)
_ Refugees.
Ghih-jen-yi-chih, Chapter 18,245 ot Yung-lo-ta-tien (Reprint}
adited by Chu Ch'i-ch’ien & Liu Tun-iseng.

The original of this book on the **Craft of the Cart.maker> is in the
posession of Mr. C. H. Brewill-Tavlor of England. Photostats of them were
acquired from the British Museum through Mr. T. L.. Yuan, Director of the
National Library of Peiping. The text is been re-punctuated. Notes has
been added to both the Text and the Drawings.

IR

E.—Exhibitions:
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