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Visitors to Kyoto and Nara, Japan’s ancient capitals, invariably retain in their memories

the evocative silhouette of a wooden pagoda—at times towering gracefully above the tiled
rooftops of an old neighborhood, at times rising abruptly from the midst of a huddle of mod-
ern buildings. Most people familiar with the Kansai region will know the stately five-story
pagoda of Kyoto’s Toji (Kyoto Gokokuji) temple, clearly visible from the Shinkansen bullet
train, or the pagoda of Nara's Kofukuji, standing at the edge of Sarusawa Pond.

At 55 meters in height, the pagoda of Toji is the tallest such structure in Japan. It is far
from the tallest pagoda ever built, however. The octagonal nine-story pagoda of Kyoto’s
Hoshoji was 83 meters tall, and the seven-story pagoda of Shokokuji, also in Kyoto, is said
to have risen a full 108 meters. These towering structures, along with many other wooden
pagodas built over the centuries, were destroyed by fire—generally either struck by lightning

or caught in the crossfire of civil war.
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able to fire. At the same time, these tall, slender towers, built of interlocking posts and

Because of their wood construction, Japan’s pagodas have always been extremely vulner-

beams, are so resistant to earthquakes and typhoons that Japan’s long architectural history
records only a very few instances of their collapsing. Some 1,300 years after it was built, the
five-story pagoda of Horyuji in Nara, recently added to UNESCO’s “world heritage” list of
cultural assets, shows not the slightest sign of instability.

Although built primarily of wood, pagodas are by no means lightweight structures. Like
most traditional wood-frame architecture in Japan, they display wide eaves, giving considera-
ble prominence to the tiled roof. If we compare the charming octagonal Yumedono, or
“Dream Hall” of Horyuji with the octagonal pagoda of Fogongsi temple in China’s Shanxi
Province, the difference is instructive; The eaves overhang of the Yumedono is 3 meters,
more than one-fourth the building’s total diameter of 11 meters. The pagoda of Fogongsi,
which measures 29 meters across, has an overhang of only 2. 5 meters—less than one-tenth
the building’s diameter.

The jutting eaves of Japan’s wooden pagodas lend a powerful rhythm to their silhouette,
but their purpose is by no means solely aesthetic.

A wide overhang means a larger roof relative to the rest of the structure. The large
roof, consisting of clay and tiles laid on top of wood rafters, is extremely heavy. A heavy
roof relative to the size of the building is one of the main characteristics of traditional Japa-
nese wood architecture. With five such overhanging roofs, a five-story pagoda is a heavy
structure indeed.

Why such pagodas, despite their height and weight, have remained upright and intact
through numerous earthquakes and typhoons is something that no one has been able to ex-
plain satisfactorily from the standpoint of modern architectonics. This is because building
science evolved in the West as a discipline dealing with the structural mechanics of rigid
bodies, that is, buildings of stone, brick, or concrete. In the article that follows, architect
Ueda Atsushi elucidates the ingenious techniques by which the Japanese of earlier times built
their pagodas to withstand even the strongest winds and earthquakes.

Of course, high towers have been built in the West ever since the Middle Ages. In all
cases, however, the material is masonry—stones or bricks joined to form a single mass of
wall capable of withstanding this or that impact. In the case of Japan'’s wooden pagodas,
however, each story is structurally independent.

Each story of the pagoda is basically a square box with no bottom, built around twelve
outer pillars, or gawabashira. The pagoda as a whole is, in essence, five stacked boxes.
Since each story is smaller than the one beneath it, the placement of the gawabashira moves
inward as one proceeds up the pagoda, meaning that horizontal beams are needed to support
the gawabashira of each story above the first. In fact, these pillars rest on horizontal bases,
which in turn are supported by taruki—slanting beams that run from the inside of the struc-

ture diagonally downward to the outside, where they support the eaves.
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The weight of the upper story, pushing down on the inner ends of the taruki, would
cause the outer ends to rise if there were no counterweight. The heavy tiled roof of the eaves
performs precisely this function. In short, the taruki functions as a lever arm, while the top
of the gawabashira serves as the fulcrum.

The story above bears down on the inner end of the lever, and the overhanging roof bal-
ances this load at the outer end. Or, to put it another way, the heavy eaves are in effect sup-
ported by the story above. When one reaches the uppermost level, of course, there is no sto-
ry above to counterbalance the overhang. Here, however, the tall copper or iron spire, or
finial, performs that function. The finial of the Horyuji pagoda, we are told, weighs a full
three tons.

Ueda explains in detail how this lever construction ensures that, during typhoons and
earthquakes, pagodas swing and sway but almost never collapse. Built not to resist the
forces of nature head-on but to accept and absorb their impact, pagodas epitomize the ingenu-
ity of traditional Japanese wood architecture. This solution to the problem of structural sta-
bility could be said to manifest the Japanese approach to nature—not only to observe it care-
fully but also to learn from it and coexist harmoniously with it.

Ueda’s essay concludes with a discussion of the central pillar, or shinbashira, a feature
absent in the wood pagodas extant in China, where the form originated, but present in virtu-
ally all Japanese pagodas. Ueda’s theory regarding the changing religious and structural sig-
nificance of this basically free-standing (or hanging) pillar provides much food for thought on
the dynamics of Japan’s adoption and transformation of mainland culture.

Pagoda followed Buddhism into China around the first century, and developed into pavil-
ion-like pagoda on which one can view scenery after immediate combination with traditional
Chinese architecture.

Most Chinese pagodas are multistoried ones. Early pagodas were usually wooden and
had quadrangle, hexangle, octagonal and twelve sided ichnographies. During the Sui and
Tang dynasties, pagodas tended to be stone and brick. In the Liao Dynasty, solid pagoda ap-
peared. After, in the Song, Liao and Jin dynasties, flower pagodas were introduced which
were decorated with assorted carved flowers, honeycombed shrines, animals and Buddha and
disciple sculptures, looked like flowers. Generally speaking, pagodas became more and more
decorative.

The main reasons early pagodas in China had many storeys were, first, since pagodas
were originally built to preserve Buddhist relics, which were considered the most sacred ob-
jects in the world, representing Buddha, they should be majestic and striking in style. Sec-
ond, multistoreyed buildings were traditionally used by the ruling class to show off its power
and wealth; they were also believed to be the residences of the mysterious Buddha, the high-
est saint among the immortals. Third, high buildings of many storeys were usually awe in-

spiring and mysterious looking.



invariable /in'veari:abal/

adj.

never changing; always the same; constant K R % #9 ; 45 4
do— 84 ;8 E 4G

invariably

adv.

B

evocative /1'vaukativ/

adj.

~ (of sth.): that evokes or is able to evoke memories,

feelings, etc. (of sth.) 3| R EIIC#y ;A K6

silhouette /silu:'et/

1. dark outline of sb. /sth. seen against a light background
2 & % By M % . the silhouettes of the trees against the
evening sky = ATHe B K 69 56 Ak

2. picture showing sb. /sth. as a black shape against a
light background 2 & % 4% ; 3 % . (idm 3 &) in silhou-
ette as a silhouette VAR &3 HREX T HH X

huddle /'hadl/

[Ipr, Ip, Tn. pr esp. passive £ A T4 3y & & ] (cause
sb. /sth. to) crowd or be heaped together, esp. in a small
space (E XA/ EWORELE—R(LFBEEXKIZTHEAA)
(phr v.) ~ up (against/to sb. /sth.): curl one’s body up
into a small space; snuggle J& & F 3§ i — & ; 3% 4%

1. number of people or things close together without order
FHE—AOA RLBEE—ROEAT

2. (idm 3] %) go into a huddle (with sb.) (infml @) hold a
private or secret conference #t 474 F #] 35 ; H 47 Ak % 2%

octagonal /ok'taegenal/

adj.

NN R

vulnerable /'valnarabl/

adj.

1. ~ (to sth. /sb.): that can be hurt, wounded or injured

G EH
2. (fig. %) exposed to danger or attack; unprotected
RETAE@AT; H XA EH; LB

slender /'slenda/

adj.

1. (a) not very wide but comparatively long or high &8 %
#9 ;¢ méy (b) (of people) slim(FEA) & k&, H £
2. small in amount or size; inadequate; scanty fi& # #9; &

R

interlock /inta'lok/

[1, Ipr, Tn, Tn. pr] ~ (sth.) (with sth.): fit (things
which are joined together) firmly so they do not come apart

(R E) 4 &4 4. 24

eave /iv/

B #




overhang /euve'haen/ v. | (pt, pp overhung /isuva'hag/) [I, Tn] hang over or stand
out over (sth.) like a shell & F X E & FEHZ E
/'suveheen/ n. | part that overhangs & & #5384

aesthetic /is'Oetik/ (US also esthetic /es'0etik/) | [usu. attrib i@ % 4 & 35 |

adj. | 1. (a) concerned with beauty and the appreciation of beau-
ty H* £45;% %% (b) appreciating beauty and beautiful
things st £ fe 200 FH R K 6;F£4
2. pleasing to look at; artistic; tasteful Bt B 5 ; £ Ry ;4
E- o]

rafter /'refta/ n. | any of the parallel sloping beams supporting the tiles,

slates, etc. of a roof #

elucidate /1'lustdert/ v. | [1, Tn] (fml. X) make (sth.) clear; explain & (3 F#)
LAY L
ingenious /in'd3i:njos/ adj. | 1. ~ (at sth. /doing sth. ): (of a person) clever at finding

new or simple solutions for complex problems (#§ A)-#& F
AAORM L F kML PR F 58

2. (of a thing) original in design and well suited to its pur-
pose (&M 4F) & it IR 4F M M35 ¢4

3. (of an idea) very clever and original (3§ £ &) %] th & #,

o, 4
masonry /'meisanri/ n | IR, BE
gawabashirs (B ()] &F
taruki [aEA] % . #F
diagonal /dai'egenal/ adj. | 1. crossing a straight-sided figure, eg. a rectangle, from

corner to corner (K5 HF AL BHeY)sF A by, s A&
2. slanting; oblique 14} # ; #1 £ #4
n. | straight line crossing a straight-sided figure from corner to

corner; slanting line 3t f & ; 4 &

counterweight /'kauntewert/ n. | FHH, TS, EL

lever /'lizva/ n. | 1. bar or other device turning on a fixed point (the ful-
crum) which lifts or opens sth. with one end when pres-
sure is applied to the other end Az #F; AL AF ¥ &

2. handle used to operate or control machinery (#uL 2 #7) 3
AT, AR AT

3. (fig. }b™r) means of exerting moral pressure (4 #nif
R FR, Tk

fulecrum /'fulkrem, 'fal-/ n. | (pl. ~s or fulcra /'fulkra, 'falkra/)
point on which a lever is supported X #ArAF89 .5 ; ¥ &




| skrsExuessan

~ (to sth.): weight or force that balances another -F #

counterbalance /'kaunto,bzelons/ n.
R A A
/kaunta'bzelans/ v. | [Tn] act as a counterbalance to (sb. /sth.) sF(EA/XF
W) AT AE A
spire /spara/ n. | pointed structure in the form of a tall cone or pyramid,
esp. on a church tower (B4 X ARH ) KT ; (L15)
HEER
head-on /'hedion, — o/ adj. | % @&, E & R A8
adv. | %@, iE &4t 53
epitomize /i'pitomaiz/ v, | WE, MBI, KA E¥, AR
manifest /'manifest/ adj. | ~ (to sb.) (fml L) clear and obvious ¥ & & ;8 £ &)
v. | 1. show (sth.) clearly; demonstrate ¥ # 3. % 8 , 2 7 (%
FH) ;N
2. ~ itself/themselves: show itself/themselves; appear &
&
shinbashira (B ] BFHTRCE
pavilion /pa'viljon/ n. | 1. (Brit) building next to a sports ground, esp. a cricket
field, used by players and spectators (i& %) 3 % , £ 3§ & 3k
B FBEZH R AW EAY
2. light building used as a shelter, eg. in a park % F, 3
G2 H P 8)
quadrangle /'kwod reepgel/ n. | 1. plane figure with four sides, esp. a square or rectangle
WA (L) EFH W, KF W
2. (fml X ) four-sided courtyard surrounded by large
buildings, eg. in an Oxford college (v9 & & X & i 5i4p B
G FHRRGe THEXRFFRY)
hexangle n | xXFM
octagonal /ok'teegenal/ adj. | having eight sides Ni& & ;)\ & 8
ichnography /1k'nografi/ n. | @B
assorted /a'sortid/ adj. | of different sorts; mixed & # & A8y ;R o9 ;4458
shrine /Jrain/ n. | 1. any place that is regarded as holy because of its associa-
tions with a special person or event A & # 3 75 &K & Ff ; %
W Xim R2AHE
2. tomb or container in which holy relics are kept £k ; £
TE
disciple /di'saipal/ n. | follower of a religious, political, artistic, etc. leader or

teacher (R B &  ZAFHMAH R FIMeY)EF,
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relic /'relik/

1. [C] trace or feature surviving from a past age and ser-
ving to remind people of it i # ; ik i ; i & ; 16

2. [C] part of the body, clothes, belongings, etc. of a ho-
ly person kept after his death as sth. to be deeply respected
E2EEAMZFEGOFSEB RPN ADFHAZED)
3. relics [pl] (parts of a) dead body surviving destruction

or decay; remnants it #& (#93 9) ; 5K A3 5

majestic /ma'd3estik/

adj.

having or showing majesty; stately; grand & /™ #9; # @
;B EHe

immortal /1'mo:tl/

adj.

1. living for ever; not mortal R 45 # ; K&

2. (a) famous for ever; that will be remembered for ever & 3
BHEE; T EAF; 8T E6 (b) that will last for a long
time or for ever; unfading 7&K A& # ; K # ; RIR &

(usu. pl. &% 4 2 %)

1. person of lasting fame R A ; T HFAFZ -

2. immortal being, esp. a god of ancient Greece and Rome

KERBHE(LBERABAF L)

awe /o1/

[U] feeling of respect combined with fear or wonder # % ;
%R

[usu passive i@ % A F# ##E % : Tn, Tn. pr] ~ sb. (into
sth. ): fill sb. with awe {# ¥ A3 & & 1711

RHRASES AND EXPRESSIONS.

bullet train PR SES

along with Foeveree— i, Froeeeee — A2
be/feel vulnerable to P % < RN gk /HE B RE
be resistant to S eee e A IAAE R ARH], R AR
by no means ®R,HEHR

from the standpoint of MR eeeeee HME/ AEA

a mass of #3%, K%

in the case of b 2 AL E S’ A% - UL LT
as a whole A — AR EANAF R

in essence ARLE,ZEHREARE

bear down SHR A A, A A (on) BB, & K
conclude with 2R, 59T)

show off

R, EF
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EROFER NAMES,

Kyoto /'kjsutau/ FACH AW F)
Nara /'narra/ AR ARF)
Kansai [B(ME)JXBHATARPKRA FS6HRT)
Toji ¥
Gokokuji HEIPERF
Kofukuji (B (EBF)]tamF
Sarusawa Pond [B OrRE) R iFl
a small temple in Kyoto on the site of the original
Hoshoji Hoshoji Temple
Shokokuji A HF
Horyuji EHF

abbr. % B = United Nations Educational, Scientific and

UNESCO /ju:'neskau/ :
Ju nestaU Cultural Organization BB & B# F A FALLALR

Yumedono b 3

Fogongsi HEFETPELEE)
solid pagodla Fou R

Buddha /'buda/ iz

solid pagoda ook

flower pagoda i<

EXERCISES

Comprehension of the Text

I. Answer the following questions.

% Questions 1—5%

Do the following statements agree with the views of the writer?

You should write

YES if the statement agrees with the views of the writer

NO if the statement contradicts the views of the writer

NOT GIVEN if it is impossible to say what the writer thinks about this



1
2
3.
4

S.

)

. The pagoda of Toji is the tallest pagoda ever built in Japan.
. Pagoda of Kyoto’s Hoshoji and pagoda of Shokokuji fell during the nineteenth century.

Many wooden pagodas were built 300 years ago.

. The wooden towers were destroyed by earthquakes.

Architects in Japan had a powerful rhythm to protect pagodas from collapsing under

terrible weather conditions.

Y Questions 6 — 10%

Classify the following statements as being related to

A.
B.
C.

6
7.
8
9

10

*

Japan’s pagodas
China’s pagodas
Both of them

. Used as observation.

Easier interior access to top.

. The eaves overhang up to half the width.

. Ingenuity of traditional wood pagodas.

. Pagodas were introduced from other countries.

Questions 11— 13%

Choose the correct letter A, B, C or D.

—
p—

—
w

Oow

CoFFIOOR

. The difference between Chinese pagoda and Japanese pagoda is that
diameter
roof
tiles
height
. The writer mentions Ueda’s theory in order to
improve skyscraper design
be able to build new pagodas
learn about the dynamics of pagodas
understand ancient mathematics
. The storeys of a Japanese pagoda are
linked only by wood
fastened only to the central pillar
fitted loosely on top of each other
joined by special weights



