EEEEITE

1JE120SSY  [ein3ad}igaly g




B89 3 ()R 4%

* W ¥ FOJF - JA2mm 12”ff1”
* =T AT7 0024 )L (DX: lf&mfuﬁhfflﬂlﬁﬁfi IIUFI}“E
* 5K 412 Fi B & b ’

m%rmﬁIKK e
q[x CHT 4 b @ TEL +ikiE @ 1773~5




@

FoBoR
S—170
2AIffe—%v7

L REARERREHL

“ﬁ fEEIRMT 458 KRR %/ kmﬁﬁxﬁEM5@3 TEL @ 4518~9
TEL ®2481~5 BHER - LAHE - E - KB - SR - AR 21

Mt ARtt - FrBHoXERLE
Ro&BETHL ] 1 SOEE-2Z
rTHE—OEERERE Y~ 4 —T7

EEHEBEOEEL
HERRNSEL P THERATIL

WSS o%w s

S o R
¥ REU/U3-—-LEE
AT K EE #F3H #3558 077"3@”
TEEGHFTURO3631 » J<F(45)4490
MR K JE EeErhXeRKE 4 T H=fe
MWEE M B6) 1701 « 2564
KEREERET K BR OB X EL T 2 TH=fe
g5 b ¥ (23) 0375~0379

Yy/Y1l-4
N/ TN

IV V7754l

v=— il

ARIFI =

CBFRWMAAN
CxE L 0 E R




L

X E OB OLREHOBWEAED FH (v i AV —
v /) T’i‘
@b L RN E b TEDET
@i\ u: 7 241) O, THMIZE

AV (hn}3777\7‘
)1 s Fb

117 7 X+ =

)

5 5T & RR o

A ISM B AR L

JEERXRT T o FRR, R/

K BR A i I X% RE

ARXKERRAE

DZ/-ﬂllrg g? L/

nmit RJER Lt

[k 5277:7 Ao
At gt
B 5 3
AER - AL HAR
% 1R (T20085F) D RARIEHIER

TX30FTVAVYXKRA T &
H&ELT

527H A &

8L E.E.2000kg/hr.

( 6000 o1 U — Fi1%6000/1 /it
1 H24Kf 1 B258 & LT

N~ KERA T, FEN~EEER KA 7

|~ R R A T AR A T AN - 0 R

Ak TH KRWARERAK{CHE201 BEMBG 1975 — 8
HREED HRSpREAGMN6NT? WESB5883+77878

JUMHEST WA Es4s W FE A ® 1362




2 & B O B L

A \ , ” {
;2."‘"‘ l.\ : San o' )
F 4L A5 —hE X5 IR R

C R A i S bl o b

!
:
\
%
E
¢
\
!
£ No. 3788) _
MR ARICL - THEEYT
i FF i L A T AT 5 At b 1 L

GG ~ T SR & T

DR 6 L — T i<k B sl NRIEIC
BRI T < AT Midh
R A4 SR A L BEDsEtRICEET & B e

i =]
FSu L= HA EL—I Hh=TL—I
/}\)’ﬁﬁr{.’l}” ( ,r _ "".___:). pi f\) mﬁ -ﬁﬁjm ¥ —

Bk B
T LIRS
£ D 1J 7 7T v ¥ |” .l_"r\'n it - )

A 6 (3 &R B AT LR YIS ~ Al : U] ,;g'l—.._—- 3
BiLs g4 hynUHR et HHE, MitoA

% R —_— :IEI: ﬂ {IE f-lﬁ EREBMEIEEHH-_—AER

TEL & L (89 4048 - 4239

T



= éﬁ&% Lt BB xR e85 L1 TEAK

P
=y
R e il 1 e £ NGO s I S i
B’ = w4t (866) 3 1 51
KERE T ARHER L EEE L TH 1l CREE 17095
WEE {4 @ 0225+7560-3527 (Fii) 3131( 1 v x#ﬁ

o B REMEL cecer EENE

Ey, y, | 8

L)

..

— . ‘.:.
BEMLIHELTHLETHE, LALHTS o%e%% FERMTH-WE HELCEASNTOET.
REATLESICRE T Soelege, ENREMEESRL, FANLMACLL

b5 A B WO RREIC 7155 5 ORHENS

1v7, W FREEOHLLERATENL MO F & D BTl % F 5 5 A B
R 2T b . -~ - V-G_ﬁ—n

RENTKHDFIRTS . (RarihEEh) AR ROR « BI0M < 2. 54 (1 %155

i N AJTAITEHRISH

HGGIEMKCARPY Y kRS54 MRS (69) 1946—9
(EEHZNETHECERETSL) (honIEe)




="

Hp
of

By ERIART

EOWEROED

i

2 ¥ 12 R EE BH

Evd — 54 P BEERERS

FEFIB34E 1 H29 (i s o Bpic D S A SRMEERAS LT
FEEORESE, PRI L0 @ RAEHARITL 7

G
% Ev&—54

shgst® WO B ER

5

(=

1. BELEHMNEETS S,
1. i, HEMTHs.
1. WIERRHNTH L.
1. BRICELEThE,
1. WoREEDSE < R THETH 4 - diFhisi
HFI334E 3 H31 1
fEEEA  HAREGL2E T I i TEd
4 M EETEE @& i
BMBEESE1E HOSBOHE(N

HESEE D RSICHCHY £ Lo EEBoE, SHE0s 890l x

Wicfid, WEERL 7 miefigd < LM L.

ARSI EORBEEEL L,

BT AEELENEVLL FETEh 24,

RN 1 -8

EHD—FHEOEED 2D 4

g7 RS (HERERES) ofliohic AT, H4H

OBHAELHE L TIHRTAC 2L THED T3, iR AE =
i =S

1
15
1
1

B
& & 5 H23H (&) #3015 ~Sks
ECE ARe 4R ko=

Fo% CWHERRO RIS S DL T

Y2+ GHEFEER (HFA¥)
AL B CKBRE)
SEREHER CRERE)

BOA  HERRBH ThRHAL F Ly,

[S



T
o

T T

BEDHBRY
R & X B

Sip
b

AE, RALTIAZOSRECHMELELT, SHAMC CRFLH LITZ
T ERFBDIEWIE R ETBECETHD E T,

TR SR, WRRVE, koSSR MELEE LS L aRICH
fER BRI TR EICI24:, ZoM, MBEZASOFLLIS LS ENLI LI
HEME OSB3, Bids, MR EES, ARcRs 5
ElaHbELAA MG LTESRE L, 3 -MESBHEAE-tax e
& LB TELDUERERED, Fh—WEER, AAEFEESOEBRIELT, ZF
DEETH 5 HESHOMBAERE LT 2%, Atz ahizo—c
HDEFT. ORI LE LTRBEHEOWERIIO, WMEoBRMALHEF

5H5DTHVELT, 20RO AELMLEGFTIRECED T

Ao HENE, ERich 5B TERPRETMOERGNCX T, &
T 5%, #25 FROMBFRELNDL L bic, MRELHMULLIEZS
CHiT 5] ThhELT, EEECBENERELYE{MELTWSC &
3, BAESES, FHELS, AARERWE, roftomfEHEkE R,
MEOLDOTHY, Chick s TARSN, BREEASTEMoSBHEEHE #
HOHTHs L —BREECERL S HT 5551, 2B0K%
WL, FRflrghdaftEsEoENahktoasicsoT, BELWICASRD
frfee i+ sl chd s LEL 34,

i 2Bz, 77 2F o 7 23 EHE & LA ML
ELTHER RO CTWBDTH S, HikH BB ch 28 AR{EER
ZOUGEMFIEN R QPR ERBR T I X 5 L, 7T RAF 7 AM

TN L ks ERnd Y, Lo TTTAF » 7 AERCEESRC
ML, RBEAEONEEEN L c@RE~hErFTHAEI LT LTWnS E
DFEHRBOE Lz, THWSHHEK S, AWl kS, M7 X
Fu Il AEEDOWS LEDELERE, EREFE LTI EBICAHICY
FicthEpdac bpcdrc, BRI T 2HEo#pRELRAsC LiCe
B ET,

TR EROEWHE, TR h@Ph, A=SREE LChblNCH
LMieOTH D -5, BiEESwiBHECRY, okl kel cHEiET
a5 ThhvwoThh ETR, TvbLRISE, MIciE, Hffol

bbb+ L, ¥4, BESMOCFEHRC L OESEORCHLFEIEZLZL
WERLETY 2, SEAM»BHIA L THEEX L EET WK TCE
¥+, —F, =RftoREREEFE T,



|- D R
MR R B

BHRVE, REZOfECHY, PROSEE LCEMOAkFIRhEL, 2ORE, 0L
TRbBERER DM LIcH € bR KRR LS GRS N, REt0d 2R ToHE
TREORIEEDOTHY ¥4, COMI2E, #<brEbKRIEORLASHL, H%
LLCHHFEEBLTEE L,

R o2 x s+ L, BTS2 EROMECL R LOOEBE, RKEWH
OFRCHEFROPIRORL B LEOTHD F425, 12FC LT, L50KHMALED, =T
R EET 50 RORIZHD, HLWBMENZA LT 5MIC W kb0 L Bbivg
—J-A

CO&FICH O RARMEES CIEAMEA L & LD T, WHEH2 KOF LU L Le
3, MLLWZROMAEO L LICL2OERLUNB<ELOLHL, 3 A%b TREOMEN
SLémwkLELE,

WRIEMC BT 2 ZHAMOMAL S TPk W L, CCBloNErETss Ll
2, BkAE02B0—-BoRBAFET230TH0 4.

WRI2EOAZORE - CELEBRYERWELETE, 2 ClcBilifEitnsbond b
¥, BMEMFEOMIE, HaBE LAALLRAOMTBWEINEDTHD ¥+, —
REOHERETOERINLDTH DETH, FLRBEOBSNASEH L, RS 2
DREFERINC & 0, HIFPICHBREHR LACSKLEEL, BHEZBHOSEE WL E
o ORORBLEORE, ¥ X CTRED AT ORBE A b RS E 12 | OMFL
ETERSE LWVEABREOS I BWHo—22 Lok S RoEicBsTL L5,

S BN L E O OB OB IEC X 0, by EORESHIC kB gL L& L
fopt, CHICRALL, &amwm&%z,EXmﬁ%&m%wawmmma@ma,@%%ﬁ

WG+ o2t o b2 BL, ChE2EFLELEI L, A2 LTRBRICELE
HETh sl 2L ¥4,
WESARZEOEATH D & LMol A, RKIIFFIGTHD ETRREEOEE RO

FOLLIEPALERIEBCChEFRL, SHME LU E2BHo Lt itk
DOERIC kB bDEEE T,

AFNV2FEMAEE PR RRE S 2 & bic, BILESINMENE & OB o K FNELRET 5
ZELIRBHOEEDORA L LCWASOFRRE B IV LEOTHD 245, SHE W
WIS ORM bIERA B, A, F oMl (eS| LITRIER A S &
TIRAOBL ER D, B0 AnbRE LS LORERD LO LLESIBTIDOTHD
e

BFRFDFFOHFICOWCRH S S B LI IcE LTV 20 Cli oW in 2 B2 &
B, COEFENY, KHEOEEMROSOLER, —HcEH05 5B HEES IS
SLEFUET. ALRBEDEDE X, $5VikEAREHF oGS OBRICE K
HHELTYH, 1 -BERMAMELB 2 CRETAC L2 T2 L0 THD 2.

R EY, BRICET 2 E8HE B I KIFHRGO KB 2B L CRIFEORE L\ 2 L &

58

LS



TENSRE LEBEECHE

Prigmidail, EM2VERES N E CENOMAE L Tk ol
MAEOCINFELAY. SHHEMMTZE L ThEFRESRILE
DT, HELICENT, ERFBLICES 2 LuiicEe AL i
ALORERFTOLD 2RO TR L A ik» oz L L0
i 36 B

(R s S0 B o 2

A FANERSE S

BMMBEE BELSBIE wswuan

HFI3345 4 H16H @M 1 updi4s 12 FAT Fidoim b £ 8540 B A Pesi 3k
LELI:OTOER 24

= ¥ A LTI

FET Y 151 R R i A BORK R
R 3 WHL

HaA  feiE R {2k

W E— - ikl B

Rl Wk
BAWN  RWEZE K 4B NE #E

kB I
Treh #—
ik 1E—

AN ke K WL B AR
LW R A IREA  MIm Rk
BHAR  E#AR A— o vk i SR
- i T R HHOEH
134 54 104,

3341 4 J]

£ &

2 X E M
PEFEE B =
= 5 #




2 & 3
LMEEITHE

SRIHEEAZOM
EBICDWVT

ZWMEIAFTNMN S

I RANFE A COMRED 5 bipd, AfEEELTFED
EBEDTHMBEDF L. CClEELTHE2L BB EFE T,
¥ 100.000  WEARITEEARgRE R
¥ 100,000 AL B T
¥ 20.000 THRHITC¥KKKIFEIER
¥ 10.000 K.K.GHHE
fEEHEA  HARES

SEHMBREASOME

3H25H ENHRE SO TR BRSO MEETH, Tilok
BOMESRENLLE L. 25U TFET,
46. ¥ 30.000 I B e A kb
137. % 20,000 e aaned \ GNEdRH
(60). ¥ 100,000 XU ERfTIEE RS H T
(60). 3 100,000  HhmaRasdi s
&7. ¥ 10,000 KK 5 it
5. ¥ 40,000 AL TR KK B e 2 g
#7t 300.000
15 5 T(60)[2¥200,000 KK+ » b 7 BB AN T L1-A%, TOHR
TR B L s L O SO i G s hE L - T
D EEhikEVLELELE.

pEEf AN FHAREREEE 2



FEBRBERXRODHFBSIETA

— [BEgELHS | 198FETAS
[ HFERERHES | tE—

filf & TRICAH B FIFERO - DIC TEE k2] 7 ]I A
DLy MFFRESRES ) LLTHlT s L LR LI,
AWK OB R (HR29F, 304, 314) AR
(324F) OFSFERICHDEF,
RPHL . DEQREILLD, $5-THEHEIhAT LS

OB R E
1. BEEIN3 AR 35503 TOFFREN,. 2BADALT,
2. WANKHERAFEELBLTREINATLEAFELZTH, O
R AFRORALTVAR, EEMHFEZASCERTSE, €
DIEBERTOILET,
3. # H & H
(1) RADFE « [KF « ENIF o ke PIRE « RORE « (5 RR

(i) REfERDIBE
HERHIc LA TH,

o. ERIL 5B

b., 7w (B2

c. EE (FTPEML « BB T4 « B FREC s T » FBEfEE)
d. FEHFEFELTOC LIE (M00ETINE)

(i) FRIF5 v OBE
iz i-6F, LECEENTHWETRAITF Y Th, TAFT
T%ﬁro o
0. FOBEAFRTAER (A—z, 7, EHEEE)
ZOEOEEZ (10005 T &)
(iv) BEFROES
RO EGHL T H .
FoBr 400 HE R RIHG 106 & 2214208,
(BE) BlEW¥hd 1 AebiEloz ) ED 2 HTWEERTFRELTE
VEd,
4. # H M B HmMIMEL AR FTICERMSLET .
5. HBilEs L0F 4 2T v RARRSIC—FRMET,
6. Hlosrit, BWRESLCHEOEREREEL 24,
T 4 U e KB ML Ak e3—37
H ARSI AREEA S
R Ptrs St

MRI3E 4 B20R

#EZEA BFBREBIIREEAS




AdtE medy KN

R 9 FT Y

BB 3 &

n®EB MK E st

B B ARMOE AR E 2005
Bm o~ 1PE
2, 3B

avy)— i

G WE395HF it 5955
REKE S8 ) v &%

LW RATI324ES H 1 H~MA324:125 150

I P

M Fom o #

T e

N AR_IR BB 45 sk
OB Al R
ka7 U — 1t BRREFIEE
ENINVEHEL Z 68 6 T

T i MM314E12H 188 ~Mf324: 8 H15H
md, KIE
= F oM oM

AR ORT R R

j v 2.0 — bl

7 ) —} WE420. 405
SRBE Y v vt |k
FATI324 9 H 1 A~MM334: 4 J30H
F P
B2t F oM o#




HEZEFE -

®EMRE T

K 2

FHEASsHARIIE

“»



U a— 48 % X & #

y J

r

®

V%4 LEHR

|73

PRE

HEZHE







KGR

B

Y/ &4 wviER

R #

R W

D / U a — &6 #% X & #

7AZa—-—IEEHEASH

MR CEOWN, a7 J— ke RMMmA




e

ffﬂyzﬁ

HLdf OUEE - BEE100% 25
FARUREFERALICSDT - BEEICH ]
< GEMEICES - MEMNDVITC

- HOEEE{(ZITEEA

TREE *

= DIF SRR 7D 100% L
L h—~Ry bLIT

ik 388

ﬁ 5$ L 5 22 ﬁjl % *i TR () B ﬁ CLEL A ASDEY

;LT - BEH - BHEOD
ﬂl} 5% ;5\\ CIF-- - 7 v E=T7H Kicid T B E B

. Heg=lo

Rt =k B VIR S il

NT. L libhTE Y. fEEED

HIC & A IES LB A oI

-
120 L3 D% F

OFA 160 (M4 L5348 OFA 280 (M7 HI2. B 775D OFA 700 (#5787, 04T LT 730 (MHEMT.ITHR)
- By 4L Y 42,000 — L Y 58,000 - BF 44 Y 139, 000 - B $h Y 185, 000
154 A 4. Y 44,000 20 AL Y 60,000 154 A 4L Y 146, 000 154 AL Y 195, 000

-



=
]

&)}

( : REEWTLTITT LM

T B - Al

g L& # =
390 - ®H B
fi 1 % 180 « % ¥ 3%
M AMM3345H20HH K
MR 3345H25H %1
fi B fEREA BARER S
AP HOIX e 33T H 37
WG AEPEE) 96489649+ 96401
B DM OKM39975 %
fi A H E
#tOA B W b
BooAr Hk2tk WE T fE
A Tl Ak X il W66
Wi @ 2091 ~ 3 i

@ fF A
FHAE PR o TR — W eerrerrreneerene 14
BRDFEE VT 2 T eeerrereenenieniiii . 29
FEREEE TV T 5 TN 2 30
FROEE (D HR:cooooeroreermersnsmninnnaiiinaseinicaisiiiistsesinen 36
ES X
BEEDZZ T E F D reeeererrenenn B = 37
L.G.S. HEREIZ DU T oreeereeeeeerrrrneernnininnnn I3 Heooen 39
JREE TV 7 ) = P orrerrenen A e 42
BRI DU Toveerrereeneresmssessesnnane A {8 free-46
ifi
B 5l
I AL - AL E £ ORI
—— Il OF LA —— e i e 54
2. VaFV v e F—LIKOHLT
— Z DB T T —KICH  ——reeerereermreenees 59
E2RREEME PR
INEFH 28— T A | oreerenennennennnnsy NEFIH S — T 4 b BT 70
H U T Yeeeereereiiin, KK b — 11— fE2 T e eeeee il
T 7 K A Feeererensernninninnii. BERRA 2 Ao eeee 79
I Econ Steel ooeevreieiene LRSS e AR K
SRR Y e TS IR

=R

L
P

X R 0o RA

DDA DFHICIST BIET e LTI S = SR
= =F

IR A TG & D7 Ffeeeereeeeenes Wgks  xhee---89




TPy
wtal WAE#

14

Wt i o 2

D

SR

-~

S L r fIE I
10 XBgst

RYA

3
=]
o
o

._
o
© ©
[=2]
o

INEat L PNIE:

{t

N}
ES TR OO R )

0 00 00N H O NN
—

@

—
oo
o

728 2p3p

(s

il = v

k61, HF 1R,

AW i
v Bk E efl b (H 3 AGETIFD

EACUNI

o FvkfE, v o

L RT (b ek NN E

TAFL

ok, Ik

C, ZOKHLIXTHNTY &<

DA

L 280 3RO

il A s

FT (E6cm) o SREEIC S 4 LT, SMEo%R

21 H

YN DD 195 X ORI A C

VALIESEN T8I, i Rl i B 560

FOMEEZED BB AR O E, 27—

il 51

D FHIC

ISR S



-

s

i3

]




f& =~ — L
SRV
SRHLER I L

| 4 L

K. 84 H=b=vAvimy

.E XK -

74, BERFHER
FAL L0,




HYACTRIGRE 4

f— (FT ) KFEIE AL — =%t b7

Kk fnE - o wav— A e 1] S A N A

r o RBENR KB T Y 0

Fad— QEEFEF: V1SS

t =7 [ )

L




C—rririrrrie—]

MEYEFM - XA - L

WIL1 o 400

BARBME J

e

@555@‘« e

o

75

R

Vo

(Y



fil 21 : 400

mrEn

S nma e

Lig 2t ¢ ]

LA

aw




F—F AU LABRHARAYNE LRI

I EL (74818

M # ¥ CPS 125 250 500 1000 2000| 4000

7 4§ CER) | j P | 1. 0 1. 0 L. 1. 0
E i i A
4 P 409 38me | 58 8 I iz fle iz 00D
5 [ 118. 44 m= 1 6 0 M 1:2'% 250 500 1000 2000| 4000
. it 527 82m2 7 48 W L 0.28 0: 13 0. 11 0. 04 0. 06 0.10
* ir f $ 37 8.0 2 md
LA B 4.5 1 mo R R E M
i T
i ¥ ff
ERga iy ((EFRRGH Ay EWEN (g A B C A B
- iL # mm 9 6 6 6 g
mm 45 60 3o 60 45

AT AL = Y B A e

sy (A

AL o, W g CPS 125 250 | 500 1000/ 2000 4000)]
TSt}

’ 8 # = | o.30) 021 014009011 0.14
oo OE # W
— 1 i
7 F 4 b U 9T A l P AN F-Frh VI LAHY
ke
BB Fitd—F ¢ P10 A, b o2 v g ¢, BA—— — T
& b ‘L‘ Tﬂ:

L x.05 ("" B Bxibg TEESHR

] F
' T e

PR S S TR e B 4040 i L7 s = A AL

Falmy

ETHOMBHEIE (90O RE, SR L
CPS

125 250 500 1000 2000 4000

¥ 6 L.2FW (L 0F |1 08 L1#| .28 1,18

lm wirs Lo [Lo i1 1.2 1. 2
s 6 [1.3 n1 |na 1.1 L1 L1
M lLs |ro L 2 L1 11
D 4 L0 L0 10 1.0 L1 L0
5 m D 15 |L1 |10 |09 T ;4 1.1
G 1 L1 Lo LI 12 L1 L1
—JEECPE a5 ) 250 | 500 | 1000] 2000/ 4000
A ¢ # | .28 | .03 | Los | L13 | 115 | 113
5 B ¢ 4 | Lo7 | Loo| oo L10| 110/ 107

.19 .01 .03 11 1. 13 .10




Ly RvETEHEM

(FEBLY-- #"5y)

FAE-Fre ey

gl
L W3R ’g \?ﬁﬁ 46
\ -z i
2 LR E I aén_!\_n_j ______ LwR g
s ° EAINTN P2 RRAT S A HHN=
n
. )
00 (ll"ixv"w.,«y
o fnbess—e 2=l [AMVVUVWUY s
; A
O\
. P
NN = —
Engazy movxacl || AR B gntszny {Elnj:';?w'f
S —w W Y  [— - AN -
t ! - o P
L .
Narstspan 2t sy b rvm 7w P i

v E WO\ M

N7EAM .05
T2v-F-A¥, 3. 00 @
-

,

I~ = = =7

me"-r--'/ (F3) ‘T

1
|
1

Qw7 Y- et

WA 33 %333

07 x.158 @ .50

12.05 FAA-VFPE BAGAZVIG 04
/ Z 7o 19T N
- i
1% Jdox.15 @ 1.50 i
!
IN=yEESE 02 920

W CES
= 125 250 | 500 1000
HSEBHT(V o 2y BB P
L 4 | 0.6 % 0.58 0.78 0.8
T L 10 | 0.7 0.8 | 0.8 | 0.7
SFREAPL ; SO ‘
WA /&mrz-oe Ham o3 L 11 | 0.6 0.7 0.6 | 0.7
ol / _ARA 15x.8 13 0.5 0.6 0.6 | 0.6
kvdp g w8 /) l - —
= = = 14 0.5 0.5 | 0.5 | 0.5
—— 137~ S— [ =——
e N IR 8 n (os ol 4 oy 0.58 | 0.62 | 0.64 | 0.66
ZLEL SN TR & i ‘

BTHELY AVEORE, HERRH

2000 | 4000

0.7 #| 0.8 ¥

0.6
0.7

0.6

0.7

0.6
0.5

0.5

0.62

|

21

o



22

A
IEMf, i 1 PEARE,
f1) B0,
V7R, t
71y TR S 4 VR
DEYFIRED
z IV &/ AR RO (4

BEH O

deifi, P,

B 1E i
Wt T il
AR

[T

KT A XORG kB 10
894. 554
320.15%

(FE o R

iy P 313.976

1 P& 320.154

2 P 260. 121

3 W 260.121

4 260121

5 P 209.517

¥ E1 30.952

%2 29.336

at 1,684.298- (5,567.928m?)

i B E

I. 1

APy 7 ) — bl
U R e
19564:11H 5 H~

19584 3 H12H

=
L
HR
iz
In

B I &

% O ¥ E L F A4 v U LD

17 INE AW AP SN 7S

PO
WA ZITHAAMED Z & AT, HLIRIRE Y
Ll RS THEICE LA 2L E LD &Ik

R TR Y P 7 = 3 e T M a2 Ak D W A ek A

B ET.

214

214

(A

- IR s [z By 2c B
e T, [hZEAR] 8

KIRORERIRFEY & L TOR

-

#
#

Lo < D & L7z itisko sy

g b &

WE RO 2 0@ s OB TH O F L

EA L TEDET, Ak EcEEOESEL

fi o — Ay TR

fERLMMEL, HX
¥+, CVEROBEESAHAIND ROHEKD 2 &
5, ZOmPslulkong

B2 LI EFL ShEKb

FTHOY

T&WE LT

¥t E-THliTOH 2 DG

7l

XHELLTLHIC YD ELY

[QIE {359

oY B oo O A HEOF TR S

Vel E E LA LIRS A AWRETH D E

L—Brm-rt-HALTE!

-H LI

Mmepre THEMLET, SHRROFEIEHH VAL



=LA BB L B AMAMN K FERAAD Y R0







4 1~2F Bl BREDILAR=F—K—LEED

N
\

)

Ibn=7-e%K

P
—

EEITIHIT )

T

[T

1
T

1

FS4XLu"T

b

B 5 B ® ¥

T gEU JEap prw bk
| 11 —_— F 4

“Ar D (B .
" =~ 3

,.u .. y
T

Y :
& &% HRE Ki5-% |

' ERE

BRite




I L XR=F =K== 1 &

& =

v WA ==Y REY DY 7o -, W =YY VY T o=, KT 02 AN

TR P




@

A
I
_

L
~ iy

o




i
'k | *‘

ZREBINLIESISTNDR

HEEI AmRBHEMHASH




o e %
3 iﬁwi 3 u”ﬁ
8 WF - F ab ahi_a J
..v.r,,m.~ w .i._ ¥

- rJyA..r g !_
L=y

i -— ,ls
L d /iR =
M cuacwarees A

e =T PEET j .

4 U T o ; m_w,.
v iuRsaEner 7
<53 : v
uw. mr_m“« . 4

” ® )

B Lt B B 4 8

6.




-
-~
-
-
—
-
-
>
-
-
-
-
-
-
-
-
=

o'slofulal Bifsialal]
1 Inieisisteuinpelatin
o] ebeiuel isfafulsfa

ki
T OO E
mm_____




In-“ |

T |

H
ek

SELIIRRS RRos TR VERRRS S

iR : 300

BmEt = E M OAF OB X & 4 L @ & k B B & X & H
. |
O O
o O
o O
O O
O O©
=
o O
o O
O




W 0O ®TF E LT

4 v

=

[
|

[ ] @ [ ] L .
n &~ T j
™ E‘
® ® Y .J ==
T T T T I'_ T I ] | T | —
— o S e e e e e o o
g1 : 300 q =]
™o
A‘rb?ﬂ"i
1%
tRT
RFEHE ® FHE
W E .
]—\ "I/LULJ' L
. | . ‘I_ﬁ
| | ™
I L/
o ® $F ¥ E
FEIRT|wEWE] AT
4 B
& =




SFE /XL avh R

. a . g{ | —
T Ja = ===l
IN-7- BARE 7":; j I =
;;E’\__—: el d | ! j*; ; T = ]
© I A S
ESSEs=E
) = =S===1




30

ES
R
=
B
-
%
7
5
7
>
7
VA
>
z

Boxt B OSH R OM M O MW B MH-HBILR

"— i

m K: Mx_"i'r’-HJAL
B ;o 36MKIES L UE?
?5:.*.??11#, — R

F oH: FA4AH-P—vEBHREA

4y

2. EESE
1PEEE :  BRICILBERE
BE (FHER) T rvy vikEHE
nft k
QpERE . mE VI VKA
B oE: ovZry)-—HITKRL
3. BERHNE
BE : fmE vy vERE
BRI AL BE R
ik AEAPRHHL

fr i % RO R KB 1389

OmE P 59. 34
1 B 327 85
2 B 176.573F
P

i 563765
Mis @ mTLR, ME2RE R.CH
T o EAFI32E 6 A~

4105 31H

1

# & o Z & &
EBEOEEARAL, ¥MEAL LXHEo
v — IR OEBONEICH ;
R IVREL IO » I —FiIC
AOBEREYL > THEHEGEL S X 21272
WET,
CHUREEB BT A &
Ik HEY AR e — DD R
DT H — M BZP"%‘&‘mé’\DW
Burxhucse ),Jk#ma‘cx#ua EoT
¥ —ICDATD LERLEEX, ¥lcoy
Sic TAMBIIRBEORLWTT V—%
e v F LA LEIRIREY S X
BuEd, BrhRfRORRY—SIC
BWHDT 7 AXEFEIC
, FREHORETT L7

=n
ax

B
|

N E M C
(«%[:»(vr.“

FENDEFLL—

7 v — OB
9%t B W H BT

& g
S U3

Y



.

7. B B E ¥ v oA

BE : WKMRE TS, —Ho
vIU—iTRL
8 B B ® - A %8
W 1 Za=0»¥Fo
» 7Bk
M A REd A i &
wh
124 vH—Filh,
—E -}
A SFa—t
F oFHi10A—2s FRME
[ b B B B e
fEEBLUF4H
= = IKH HRs
A4 pav Y
ftE

EREBEILIBISFTNDR

BMEET C A EBRHA S H

o

HIH

HHH

HHHHH
W A0

(1T

2 B
LR
TR
; it
T : |

e

LS

i
il [§im e s e amaan:
Hillas=re=: =FT

i



BEHOTR Bt

Hef%l b hL B L 2B & 72 A 22 A S B AS A iR TS
ICEBE - T L, LHOWS KR SELhITLS
BNBEZHELNTL . WAL T L ZOUSE
Wb L ad L Lz s e 248
mpitskEl s LTHbNE, e crloEiEs S
EERFRBILRTNEES

ﬁﬂ&mm%m?@mwm AU A D BT
SRLHTABLDREPICERTI A, HAVTIEA
i & R KN T 'rﬁr‘ﬁfaazs Thicealit b4
ZETHIIIEL HWTS5 . SEiE I isonEg
irfZhs, chiRiibomgdiciErsamns shia s
ﬂii“’u I B BBER0, AliEFEGBRICE 5%

a2 AT iR D A kLo iz T g
LLJf@Mw@%HWPMUﬂkME&LtW3ﬂ
5. BB MEEE NG, -“fwlﬂill']]t’ﬁ i
MGEMENDE TEC TEELHRITIEELOLOR
fLETELLLOMh (Mwm)

zZ B & ®

HHEDT HAMBERMIIWAFICN-T BE
‘ifﬁﬁud%ﬁ@:&ﬂ&hm%uﬂwwn> -

foo BREE B2l BHORMAEZLSOELTH-
EED ;®Wqu5 Msbliczoo L A2#HE £C
AR OHEERE ROEREME RN D L
bHBLTLE, B0 WARLEERE TR n it

FHbhS, EEHcEbhbiihn, FBEoHE
HHIERD

FpE AR R LoD RS AR A
biElET 5. “‘“}u{ b L EIERIEDS ElLERT
oA EHiz0ABLT 2O THhE EhIiEEI
BUALHOEHE BRI, OALLT BHH

B HEIZ O SN bDTHBEHIE 2hiz>?
Shfdlichsmmsiz REMICEIIL LI, %

imL@ FOEHIUTNTOL @’“W!L®umbwﬁ

I E5LTHUEDT, 206008BFcENN Mo
f"]fj\[' Bz ohahs THDS (“ f)

B E =

o' el | Al
gt b & OMiciz—IE T—d—0rit] HidH
Hldbohnsg. MEFELLS EEOC 38T DFE

GEEFT S AL, SHOBAIC » TATHESEOH R

fRiz 2 Lo olfiEbEdids 5 0 F 2o A B s Bl s e
TAHAERESERET T IHRATEA S, ERLAEHE
THLIREICEHTIE, Ok IR« TE R

REHZGETEDOTHA I,

L Lisdis ihlb=mi{bo AR laEioitiic
Tt HIC BT 2 a2l ns 5, itk
Mz Sk LTERED E BLA R, T EICHAA
OFEL LT, o xTRBERILT MRS, iz
D EICWNIT B h oA - TARLEDH B Bitfbsn
VB G, EhERcERT 2 AREREO 40 H
BAMEE L, (Us)

36

Bl & & W

4 J13H, 2wig, B, ZEFIEOMIRCES
ZEMNTE, BARE, 0RE/FHR/ES
BHELTEDE, FLCiE, bhoig

Mot HEEREELMO FF14 7. ki e 4—
IS KOMETO, MEEIHEh a—T
A, R OHANOIIL, cOBETI 2ENE
LA B

LsL, fa+4-4
Ay ADKO, ERMOMMLMEI N, Tk, F—13

P b OARBIA RO sl LEREE, A,

Fre DTS v Efiicd, LML EOHS
ST, WEALZOHIDIL, B bRHEZS Ny
2V — LD, o—F «9x4 « E¥—, THT,
DA ;e

E5d, BlERER, LEMETENENRTHSS

U, (Wi)



B EBEOE X

x E

zohtcr—<id, KRELOBULW, :n&mun
C&id, BoAPIEDT Ehd LNz, DIFIC#E &
R5013, D, FISOICHRL 7 Mghtid] THo
Fhe, 2D ME2H] THY, MEEATHS, chldy
EPLMTTIRODEDRS, @5 LM,

©

MR EVOBA, WS, 3, diRRdas
FITH DS, 2hid, bhvbnds, MBOMmE L EI %
WRH > TOEDEHICIEPE DR, RADID, HRO
RINFFARE (BERDEMO], 8ROFDH, BAL: kg
[em2) %, M TH - 7 BEEZRIRLTH B L, DFD
EBDILIEB,

P T 90/0.54.2167
5 2 1600/7.8 +=205

ayy)—+r: 70/2.3 = 30

thEH DL, KEEBEAFLET, 2V 7 ) — b
S b0, EBINTH S, RO LEF 2, RERME
ZBRET AL, 1B8ES, a3V 7 ) — FOFPLTEVLOD
M, BIZMD, OB D MEEEE! szl Tl
RG] LV TRU) BHTE 1D TRIEND D%
TNV LT, v Eiihvary g V— T, BIRICE
WREZ BRIV ESIREVSH>DT, LiFEELAFICT
3PS ayy )= FLEREMN, TR EEZIN-HOD
ERMIBEIR L T B,

ZOLHIC, KEORED, Mg TcEEsbon
SIF Mg 20O 0%, oD TRETHE
0, B8R, b tfiidsahobcz, EXHELT
HLTEN, HFHIEDTH S,

©

F¥, B MBS 3 BEELT RS
TN BDIEDTHS DD

S OMENRERE R, TOBEIO. HERKT
AUTHALVHIRFTMNOTEHE, o Lhic, BROREE
RO JWVELETHY, OFTLVREECH S, T &
b b Nk OBLVE DI RS 0 &,
MRS ERICHHI T 500, EORREDSIFE LWL &
FBHAREND T EWIES,

LAY, RHOMERL L5 E, BOHBZDE,
\LCERREABS 5000, EETOHY, Fh—
TponSE, HEVEDThH b, 1L, B L%

A e N

o

LT, 47 2 vEEEEICIZRERD b DIT L1z,
% - Co MOBEERR TR THEO DI S REIE S &
5T L3, KROIKFEBEEROODTIELVWC ETH B,
©
SRS RIS MRS ] e E L L vbh, K
MITDEHICRZG Hh 508, 12IChH, ©5 3D
59 B3
RHERICRER D KO E - 20 5 D1, Wi
CESME TR, ENS, T#bbhbh %))
ZLUTCWBHEHBTHS, THEOIN] Lo Eid T
B TH D] &0 D EHET, RO AARICHICER X
NIeBETHD D b
COEEIE, BAT, MEHT bOTEH S, 2D
TREFER] LV B OV TOREBRZIN TN LD
DI EWVDH DI, BITHBENE L DL WD FE:
TS TR bHB L, HEEECAALEL, I
HEOMWHIPRT FTHEZCANS LT TRIFMWL &
WHIDEHBIRTTH B, 12AIK, HOFIDREEL L HIL
Wi EWV D 2T TROEDK K573 MNEEBE! Tlidb
D72V, BFENDOFTHORKRIZAES, Uiz hian
DB D Do
©

Wl MR EVbnd & &, BITHE Lk
LR 5 12 DICTEIBETH B HPD L ST
FHINY, Fl, BERONIDIT I EBRNLS
Thbo Thd, KUNCEERERTHS, 37 )
— d, TOEMBEOLLBOEDEMXIE, Ko
Way 79— bBRoHL e Tie R VRS2
BHhBOEMEEZIE, S - LB 5, thbdid, =
VI V— 1T OHOFTEFEBELILSTIENETH b,
125, BB APbODIT, b5, ZDKEY
HAEGETHEIBLBTRREIVEVSPIRTH 5,
Fo, EIDHDO0LIEMIL, HE L THEED L0
bOTRNC &3, HETHEBREEBRL THI-TWB T LT
bbo 1215, 185, HMAERTIILEILONIHIC
LT ZUDME, #< TO DD foLIFEh
HEOKim AR OTH B dhIE, chicc Licc &gl
Vo BICH D DIES, LAEL THlL IO D b
oo, 4 Taw, L.G.S. DRI THB.LL
MDD RE BN DL 5N Do B, —E—

31



Thy, O —E] ZERAL T—El 2H—F 2
DB &0 D b TH Bo i
©

A AEMMENE & 7201 TERIEE] Ve
LNBbY TRV, HPFRENIY 7 ) — FERRT
b, M, BRBEEZRONTANCYD, el
fbDEE T, ZORIOE T LICHELZY v LE
MUTHRILSTESCEE, L{ALNATVES, Th
1, M R PEE NI EHBTELTELL, B
av ) ) — rOEMOROTEEE, #MICEDLD
LHELBTEMNTEE D,

F1o, JERBUEEMIC T 7o b ODMAE T, BEY
CHEADXOEHDBERINTH N 5,

IhH &b, bolbbod, MEEEITLCLL
L > TV B DIIREEAKRE LTD, 0BT, K
OHFTHDE, FMBELTO S, Wb 5 TR
FH: lc kb TREEORER(L,) TRE L] THD, L
L., zhd. ZOHELOVFERFENIZLLL XL
5 EHREDTEEL, LT LD DR E NS
EHBHDIE, FCitbiBVEtEsHBEPTH %,

©

MREE I FEEl 0D &, RICPEFLLHETT
bH20hEEbLNENLE LAV, 20TV, b
nbhod, FTICH->TOBET &%, 1272, HRTIE
FODTH b,

KEWAAVICHTETRIZ, LOBOHDOHBINT
LRk EENT VD, ZDOBEICRE ST TEL L1
N5 ARET, FOREEDP 5D LN, BEHEEN L
WIENSDICTE B T &3, HETEDBHI > TS, BED
213, AL, FOEIETFFVITEIDONEVD
LS, BREBIHONECEN, BRILZIELT
BDTHbo

HMORELD S, RO T—FOHM, KOREHT
HHH, Thid, TOWIMHBLESLILNKHIT, i
e/ OKERF) DMiiE, 7—FOMiFHERInsh
P DIT, WFAABHTME M0 TH-T, HSIHME
FEROLSBHETRE, T—FELTOES EELE
W Ed, XN TVWD. Lirl. ZOHfihZas
FTADIL, T—FOMMEDESSA « A—LWH Y
BERERAT AR, POESThHb, B~ AV
CHRT, NBIES — A v BBFUSERTIEL, ch
. ZDOHOMDMENVEZNE T, bl d 58
MEANNB IO EZRDIEDL, NRIEIT L/Llnt,x
ADIPDERD, ThaEIFTFHC LD, ZNLED
bb,

EED M 7 — AV L 0L, HEET—A DOl %
fo, BEAHDF—AVTIZ b, KEHTIZHKL T
FRRRC LR, b TETHb, Lirl, BEP

38

WD H 5 EH, Wb dh0, Mk, BRI TE
BODTH b,

©

EHHEDT 5T, HMOBERTRED J0M, HRFRICE S
U, Z2RLBOSIBODEND, 185X 1 A
BT, AT s VAT AT R EBEBITRINGDS,
HED, TOFRIL, POBICBLIDEHETEE, ©
Db TWIEHT, KEFBANTIHRLRF NS E
Mo, OEWHZ, avlaaZOil, TOBHRE
LY - WA R AN s & A P ¢ AR AUA TG 1o AN P s A 97
L, FOBEFEISHS & X » VXIS L OBUCKRDR O
PV Ed, HHADTETHS,

Migifb) & TRERIE) ZLKRLTET, cOHHK
1L 5T 5D 2 DEEE, bINTRESIEN,
©
M9 FOREERE EVbild OO, T4
R mERhs & L TER I D, BRIl E 5 TR,
12 AT, fBEDDIENDIDT, AT FVTVE LD
A DE DS FIGERL, £OEHAIFICANSLRY
Fib s, chld, LI, HiLD bEEHEODN T
RS 2135013, FHRETETH 5. B
REKFLESTHEVCTEREALILDTEDD, C

DD DTHH D D%

EEICH D%, BHREOELTERT LD, 7«
LML THBL, GRADKREBSITEHAILLHS
mé,%%muﬁgéﬁﬁéob@b,U:;l-?#
AV DELDBHATE % XD BHRCLHEEOL A, §
PN E L TEB L. DD H B, T 24 AR
>TRY, RMBMBdH5. COHEAICE, BERLIShD
13, BEENBEL I S7DTRIEL T, F-TW3H%iH
L& o188, PLEEILTHLIESIT, BAK
BRBEDPLENSDT, 201 HEZYPOIE/TTLE
THEBEBLITDEFMUTH S, HEHI - TWB T &I
155, MHEINBZANCHL T, LELEOREMO
WER, FRZEOIEVLE, ENETTHSAM, —
BEZELTA3ETDRHAHER D,

©

RIC, b 12, TEEHE] 2058410, €M
Mk Ofo, Rig O% 1 ORERARNT 2580,
LN, SN DA OB TF %, BEEICHERT 2 &
HRFEEEMND, RcDTTEMBE0, THLIK
WEHHT, MORTHINDS, 720 THE 5 TRl
73 5 IO AR R R B IRV, ERb Zhld, —Rk—
ThDHCEEHBICED, BEDVICLNETHETA
N5EH5CLNbDTHS L, BHOEFEMADH
Boc ez, L EEANS LIICLINEDTH %S,
TERIZ M OEER | OIDIBDIE»P L,

% BT - T




L.G.5. L1 5 ik Light Gage Steel OEILECH
- T, HEBSIE D 5 T Do BRI RO T
(F o 7208 & S kT < HRPOE I 2 f s s bt
DM (Fammi) A, YHRIEREC L o Tk L -
AL T 5. 2O & S RS T8 S
SRMEBNCHENLHITT & 445, Light Gage Steel
Structure &g 2 SHEIC I 4 & —fic MBIGE $ /-
ERSEHEEE OO IRV ERICBL ThE e EbE 5
LizdisT, &FLLITHT Cold form X ju7-BEsss
#MERORL CHERTHEI hThiE L.G.S.
ERLTH T it Be WEREERIcRS0HR
HEONAL 2O LI RIKVERO L DEEA T S,
Z OSSR OB ST M3 2 20 ELE 5
FTHUTE LD TMBEREIZ s T e ICR#E L 7-
HOTH 2005 HEFMHE (A LS. L) 1 19464E T
Specification for the Design of Light Gage Steel Struc-
ture &V FHEGEREAHL T 5, THUEE L © HES
B@ga—SHAHL L C 20T, L.G.S.4
EFRBICIEIERICBER A2 b0TH L. NEADFS
HEORLLZOE L HELMREREZFIC L DR
ANTINVE,

TR HORE L RSB L.G.S. fEiconT
2. 3OEAEAEMRTHIzNEES,

(1) PR REE

L.G.S. A3l & AT 38 4 0%, M8 B 25c
TCICR DAL I EMEINTE - T, chaili
ThR T &, BYERid28aRkbRURCETH
Ho LWVI 0N L.G.S, OJ1E A 04 Rl L
LKL, MO bR AT S5 T 5 &
AELINEDThH Ao ZONHEEERE - HIChT
O, (OO x &, byt &
SLERTEF LS. bbiA@ED ERBHTHEAL
THEIVFLDT, Ebbht @Iz LabicLS
D& SMEAEE Z TR b C SISO

b dThsd,

L L 2 @O0t 2 Ui Tk CHREBNi o HEfEA
COMFIITRIC L TREOD SO I EBMA LA LIRS 4
DTHHo & ICBEEBR S L 2 88— o
DR 2005, b Iic ol TS & Jos S 1 s
OB IS - T T, DS &S LIS ruE fil s s
ATTTIE,

HefihA O L GEH: Euler D47 L 7= Bisip o
HEEZTOICDOT H5H, HEBEA TR T 2
Wagner Wil 2#IOBA% 2 B0 ER Sl AT
T Bo ERIETYINVEL, F o ANBBTHOTIE
RO THbo

LOT L ARICROBMEO RS 2T L
Z%o TOML.G.S, BATIRC haetDE Vbt = |
THS 585883 Z20OT, RhE S thiFpsh+ 2,
RS T IR S Wb — L7 b o
ZRoFbDTHEH, EHOFNIEED /NS L
COMEEEETE UL REDTHD. COLSC L
FFEHE LM OWHES KT 5 2 Lo ot ohd
HRNCE TR 5. AHEOWMMSREIT~E - L ¢
FR008, B3 L RERL R OERIT A L
TS ETbTZILMb LT, FOHREEKD BRI
ICHRIT LI RER S50 L.G.S. OHEAERD:
FHEECHLTHER SO S HEE ML OTH A8, fEX
DERFPHEEI R RIS It 2 WSt
LABWDTIRIZL T, TOHROBEIWiEitiT s
BEREFNEOTIRIID, LS T Lo dIclat
TEML T 2D TH b, L.G.S. Clkcd k51l
BEMTELOHLPBELIOT, FOL5138E, £
BT - il AN DR s Esk s hu 7 -
Il & A

KICRHEORMENRS 2. L.G.S. BFED X 351zt
L 2D EEAZEN L T—2o0WHE A ED . FEO

39



Ak L T A, ChuclismEREA L D
LSRRI DA E OB e TR R AR A, TR
DIRPTEEIHICHKLBLEDTH He —2>DHTEHSL
OhO—HHCRETREL 2 & &4 DT Olfieik
Ot H T 5 ORERD S TH - =D TH L5,
L.G.S. O&E, ZOKX D EWAT AREICHL T
PmERE L RMEHNIL TOAES, ShICEAR
ToHHOEEOHFOIEHBHFOREMRRIET L&
AP THEDHDIHH N EZE X T %o T3 LITH &K
HSBORFHIT IS Do L, ChEHcOR 51
WICHGPMEOCSWHEEFE L HEHAL TN ADTHS
SEfIO—E AT AR L CHROISNAHOIREN B O
VE, RN T BIEAIC L o THARELD
ThHho A.LS.I. OFEEEICITABNIRAEEIRT DE
LLTRBEINT B, COFZHE, WEEDFH
O JEFIRIEAE 2 2 LICES TR TS 208
RN chEDRTIT &5 L, HAMEREIC
AN HSE DS ICI, REERMICHA TR
ERLIDWE WSS NS 5. BADEEZOIFRE
TR hAEREORE E L THBUZEEL TV A,
ek L.G.S.WfE L, i<tk 3t 2onhD¥F
iz W L TENRMEICHET 2 L5 b Ty
HHDOTHHnb, HEDEICEEFERIT 2 LTG0
b tAUE B ISV RE WM E L MBI/
VR AZZ XL H TS, ChIEERIO By a2 L 150,
A—p—TYEb % L.G.S, BT o OB 7o
HERTL AN, FrvAEEERICL - THET S L
Sigls . cOMETL L ILEETHE, A LS, I 0l
ETH—2OEHIE O THRII A TWE L &1L
F, O HEN] (Stiffened) Sh T 5 E WML T
L OFYMOBEERAL T E05, F+ ¥ AVE
ONFD 2L COFHRTHEEINTWL ERXF b
RTWITVe fE-> TZOWBFRIBRISHELHE LR
HAabLETELSH T S,

b a A LS.I. OREETA TIEHIEMH
i b MLICWORERCDHETH » T
Fp ¥ ANVED a WAL OWTIEHFHTIOE L EANT
MoOFFAISHEERIIEOLEDOTEWEEFOEDE AV,

b D3 CRRARTHEAE L TEL, EORDIZH®
HRBHESE T+ 22 W 2TTh b BAEDOHE:
Sl b O b ATRICHE L = A STh A # T, Modt
BinlEka. bIBETH L. ZOELHRFEDEDS
AL, ARNOFBHAMSE TS L LRMN TS .
oS HEPOREY & b0 JERTIERIS SRR h
WA A T L I X S TSHOESOMEE LT
ErbLhHTEMNENS-OTHLD, EROEELE
SRV Ve £TAE - TE THIEHORE
FTEDTEAIEC LD

40

Wl bE, Mo b EGEHERES 28, S
HTHGEEGENE L TTOREREZLBbRE L, ¥
W AT TR IR - TWABEEE S H b,

T OWHAMEET 2 X5 IclEErOETRL

THEAL®DF S &, Fv MO TS

LMt Be WHDFELSTE WD T LIEHEHO &S
2 ZOMEHT, RS0 IR 184 AR
FBs f-TL.GS. HEIC L L AD B 7 v v 5 ViRl
DA ED XS ICHhHHEP L3 0w & T SRR
BB .

L.G.S. 0% < Wide Flange © # 4, Shear lag*
(A3 ORELH HOMNEEFE L6 &2
LA
*Shear lag & i2MBOMMICHETTD L 3 o Wipp b s B i

ZOHRNMEHOK ¥ WEEHEICL Y, NEleREL, THO
EEENEREOEh ) h L THE L 00N AL OBR o,
MNMEEFHL LB,

L.G.S.kikiz—gxic flexible ThHs. T D LDk
W& - T, BHEOES A —RICAES 4703
WE 201 > T Do £ L TEH L OEMH THARED
Wi -t e L b T Ao FERIC X 5 LiicR
HROAKENDID - TL Bh8, F¥ ¥ 3 ¥ HEOMHT
% 3 THEIMEV SRS EBREOEL L DIZIE DI
LSS S Ipe EhF v/ a vIREEN Oy A
o PN THEHOT A LI TEEINT 2 LO0HE M
NEBOIIC R TIE, ¥OREOICINI Ak
24 X5ICkdoF b O, NS HEL 5 2 it
WAERORMEEAED LB, IY Ly Ve YIRS
HATHS A HEBIOTREND, B350 E
OBRETHIUE XU BT < FREE ELERILS 2,
% 517 high tension steel = £ 7 L.G.8. 2% 2 df72
IR T 5.

L.G.S. #:#O %A T E2—AELTE
z AT &, LGS, BPFEL TIERICHEWENS ¢
ETH L. EbUETHEES R TE/H LU =
) 2 VERECHEE P 7 o o ZHEES & RRC LA OREA
BL TRV AD. HIREASROMELEM SV, bhb
NASEL S M Oth Tl b WIS CH 5 = &
OMFEEESTIT S LICIERIEH. - T a2 2 Th
o FREMIC G Bk Lts LS Mo BmbEss b,
S b - ORGEEEORTA S U ED LTI Hd:
g —Fe LTl LGS, Mt o AR s T o
NEHDT, LOLBICIMBRI TS b A S EYHO
WA RGNS S,

(2) L.G.S.0@EMmIcDIvT

L.G.S. O R EROBYIC L TY



DEWBRTUL B0 SRR FIC 6B A 1Y
FTALETHLY, LD ERMETHE 2,
(S TRO~00kg/5F, 22T 100~120kg/HF) = hht
L.G.S, it 7E a8 msednic LT &Rt o -
WORBD—oTE 2, FREOQTEMO & 5 1 MAgHE
HEH & L.G.S. B L ORI R & 5% MB 5 X
SUWEAICE, AT - THERE ST T R0
SV STEMEIEE L L THUE, LGS, Offlic X
> THHMERBRMADPEE 205 C 2k, ORI
WS, BTLABHME SN 212, bBBA
RED TP B OWMP GO LTI A1 8T 2 5%
THH5H, bhbhEAFEDONEE L TA—H—E
LAz 2k, LGS, iz X 28R E0o
HBPLELS LB LESIZLTHB L ELWENS 2 & THh
%o fo YHHEIC L.G.S. BfRE, BEAA—H—TL
PEEEEIRBVR ) o X OOWMBETH LK, &
BIZHAN T 2 MO #ED & 5 08 &
T3

LGS, filbgim@sioy 2 V— bkl kL0, H
AVRARSEE KLY T s b BANY S, B
BERSRT<THES 2O i k- T 28
THEMDIL, HHTEEZHOREL S LDAH
—LTaABRnE, b TKDE LD
KBS e B2ARKBEENLT A2 TESS, T-bb
ARBBHTY 7 )= b 2R T2 TESS, FLTHE
AT AREEREEA2FBTA20NE S, £ v—Din
WRZ T LR, bl Sed s PR e b A
W ENSTETH L, (E-THoW BB DR
MIEPE-TRS <& T, L.G.S. 55 o o[
FTENTHESRHIER SR E LS X5 E 213 k¢
il L.G.S, THREAN L Ao TS+
Wi, LOLZOB—F|ME © 23, fthoik -iRs
L THE T 2408 2 O R Rt L < Dt -
ETHAB. O Loz o0 THET, #lz
oy 2R SEGE AR T 288, AP %
EDIHIAHE LB LML SMERE L les 2o
LTHLHN, COXSIHHOMEL I8 L TORER
o dfTbh A= TEMNES M,

L.G.S. HaSicRd KEVHEO—2 TS 2.,
AR AR C SRR C e bAAT
S50 LGS HaEic{WRicA53L 050 kb
KYIZCETH B,

Chid#mticontofflili-c L Th s HILE b,
TAIATL.G.S, MEOMAELICE - THAL /-8
EHEBHTO S, THCL S LEROLIZ E T
SEDEEBAERL T AL, #hE» Tk Lol
BHCHPT L ARSI N bDIE B TOS R

HENTHWEEBOTH S, MANSRICTE - B Biciz
ALSI ofifgMnRE#Exh 5 PilcmTeh-402
THeFhTHA,
LBEHORRET AV HhDENEERETHL 5B
EHOSHERBEC LA RUNCLETHL L, WTthi
FHPAEFTOTRNESIRTET EHRITES, =
RIS T R B ESRA B0 T 212, T—
IA LGS HlATTES 4 A0 & 5 T—oDH
WMOMTH A,
KICTHAPMEORIBETH 2, FOME - L Tk o>
WEEELZ LRBELV I L TH 2, 2HICENAL
HEtromLOEES B 25, lEoEcEsTIRA
WL DBEIZ L, oy sy )~ MBI AL
I ETHAEBMTIRIESS S 5. b5sAMHOREA
BoEns Ry 2 )~  TET ZBARNTS S
B A EOTFHE ORI B T, L THM
AMODPNFAMELL LERENR L Th5, oy
Z U= PRESIRD 0 o E S AL - TV A
LPEAHEBETHED, »o RO L0k
HIZT& Lo TOT, HEMHROREN = 3015800,
MHROBREIE T 2102 O TS TA S ittt 4
MIChbNbIZERL T2, L.C.S. Hilss, Bas
DREROFE S - TN 2 v 27 ) — + X hZfmicth -5
FRIZ LM A AR L TOAEHRICL > THhbA T
i, AMEEOMEAL LRI L L THES, L. G
S. DAMTBUES B2 1 EEFRAC L TR
=0 < 2%, T Db K& VRIS A OBz & 25
TREMEDAAN] TR S O 2 5N A5,
Al DR L ERIBIEBEFATES I, WEOE
BT L.G.S. BT & 2 81 4 TR0 ~00u 2 Wi
T BERALTIIEDO 23 F 00, BN
BTN B, Y0 5 RRETiHEA YO X S
ML T IE XAk, 195K L.G.S. BEDFHL L =
I ANENE S TT S O - L THWEL, (EDfid
DI, Kiig— 3R b AT ZAD RS £ 711K %
ROWGEMA L.G.S. ThEmnz TMHEOREAZ U T
NBXIWFTEHRXATL Al ZORE, o
LG.S. HliniTE ko TIFC &, T2 LGS iaig
RSV S HIRERT I Th 2, B0 -
A 72 HRE A MU - TR T < Elic 2T 5
DTREMND 5 M

L.G.S. WLk BRSO TRAEN T 3440 L pnis
biolve BFTERIHCERSEIZD <, UL iz~
IS COMERE TSI THALEE S, Fhicit
HUHBEDHTHES, FreA—h—b—Rit-THLD
LHEND ChZREL, LOUCRICS 28 A T
B RRAAVHOESEORERES T L b on
HY, chb AL LGS, oM BEAFIZEL
ATELTIND, (Tl FEAERE )

i



1. ERav9 ) - rOREBEEE

oy ) — b RERATAFRLEANLTERTO D
v )= Y BEET A S EAERFFICHEL, SHIC
F 2 TREMEHOLOPHEEI N TE 7o, SEHNK
FOmOEEIC LhZ, FEORFAAES L 236 fFiC
LETAE D TH L. o TThESGETNITEN T,
MM T I RAOTHEY, BRCERSATVIY
DDHFIZONTKRIFT 5 LIRD 2EHEN 5.

4) WaERAT A 0, (EERISTHAEZRES

#7230, BEUAEZERT250%05%,.)

o) EBHAERNT 20, (KUBEOD X 5 ISR

AHARBAT 280, mTEEFMERNZ EO%ERE

%o)

AT, HEN LTV I—EERLYSLTS
CERE IS TSRO THEINLEHZLTHS
L, ko2 v )= ORI ETHEYD, bh
PIENES NS OB fiAOT TEH 2 2 LANT
B EaTSBs

i) VY= AETEL BRI LL5DLDH

SHBOHAT L T, FHOEBOMMLES
HEOBEHAE2 250 - BELL
NWZ TR ABAEE .. BERR TR LEIIT
DEOARLIEHNEN - TL B

i) v Y= rORBMERENCES, 20D

RO, TooRmaiEEE T 28R
DABTH Do

o T 27 Y — M, 1) OMICEHAER,
fhME, 0 ) DACEREAE WA D OLERE-TL
e BIEDA ) OFEITYZ ) — b R—RICHESE
<. WFEPRICEEN TV ADT. i ) OMEICIER I .
o) OREMaY 7 ) — R —E0LOEROTHE
PEOENOT 1) OHOMRRELTHVWEhAT &
MENDTH L.

bHETHRET Y 7 ) — FOBREHBOFREN S
BHhTl 3. UL, vrvg—arz2—rELUTHK
MxicfBEh-b, fFEE R —BOWM L LT
HHE N AT, WO S £ TREEHE &
LTAREVEHREROIEL o700 R, ALV
TOHEE LS THRRT T, TP ol eavy —

42

F 55 O b ORI TE 7oo CHIRFERA
SARBHETAHTROY Y F—eav 2 V— b EE
BisH o fo A%, A LIMA AR 5 ORRERAIC L 4
PAEOEHEA LA & F 5 AlETEBRS XD
T, PoA— FOBKEIC RO ERS N, k. W
K. B TE X L TEAOKIREAFIH T SR
v U — ' OFEAREICED BN, COMOERT
7Y — FRERSHITVERT 2 120mbb T, MR
BT OETET, HRmcEEME L TERTELTE
HRUERIT IS - T ¥ 2. FAFIRSEIZ g THEAH AR
EHWSNOARE DT, HAMEST, #asm
Piel. W, BTGS20 RMER IR
B e UTEAM v 7 V- PARRT A DO
WLith, SATRCIOFMO Dy 7 V— P ERGEEERE
TARMEMIED LN ADI - TLE ot HEIZ
BWTEEERIC ) S AFORELE L IF 7 T L OFHL
THEpe NEb Rl faTREE L Ok <, — .
R e B S U o R ERE MO M IR B
o THilEs, FCEREMSATTE, RV V-
rORHEEAHMEIh] T2 h D MlilckL TR
R L Rt R D . ITHEIC LR RS EAS
DOIZF L, NERNEDE 5570 B niE D) S oo
BENTOAOT, ERTY 7 Y — PORBEATH
%o LipL, BEWREBED JlRA FO BT RIS O
KEEEAENTE T, G shThiEiioy 22—
OAFIE = LA EE XN DT, SHRIEMEITSOTE
ESHWBNAXHERE T2 bILD,

F, FRERSESEOE L - TRV 7 ) — Hi
OB, HTORdOERMEL T - pD M S i
ROBEHIFNDT. ThbORELRLENLDRE
WIETA IR B AL T® L A5, Lo BB TOL b
NofHoh Yo B 2L TRNMIET - T b, 1
BHLOEFFETELRDO LB TH S,

o

J11S A 5002 (1955) Hfiici o v 7 U — FiTH]

%A

IR o v 2 V) — bR R (1955)
PR D v 7 ) — PERERGBIMER (1952)
BERGEMRERRL 0 v 2 U — bR (1955)



(BLE QAP LRTO (MR o = 2 0 — | WBIHEM0
55} oz sh A, )

i -

JASSS (1957) @A v 27 U — b Thi—1280iH o
Y=k

(BLEI AARRSE LRG0 [RETIHRERE - FNEB)
— 32410 5B BT OUITH— Uik s h T s, )

ik, AMOBERYLEPRTEEBRLLALS L
RENTWE. PTHRAMLO MERt o v 70— v
il (ARBERERT) RS TR COHTDAA +
=Y —AR0ERDOM K Z AR I N DT IS T
BELETH S BR Y27 Y — +OBEF« TIZHE
FTEH0DUHT<EBYLELZ BN,

PEDX iR v 7Y — 1 &5 s ITOH®R « &
HOBM SNBSS W TRED E & & —AOMTH
MENC CIOREML AR C LR BIERFELIT W X
B be BT TICEMNI b DD KIS
MEEZRLIZ LTI TW 20T, BEETOM R
ERLMIL TR Wz 20z, ZalEmess L
NLEFRICLTRTSY, »o, BlTEROH 2T
ELOWMBEBLIDEELT, HrTHRER- 12
WThi,

2. BACKIIEEMI VY Y- rOREY

WERt =Y 7 ) — r 280 & OFA L Ol RIC TV 2
CHRAES AR, 2 v 7 ) — 2D L DDA
WLBBOT, WEOKE SARF 12 LA
RAMZZOTRL AP LLE SN D, HBEREaY 2
U — b BRAEV I RS RIS I 730kg fem2 R - 42 )
IS B IRERIC RTINS S5 L E 2 it hi
B AL, SIS IIE L ékgfem2 (5o 2 1) —
M 7kgfem2) L L THEL GRS I, LAt
- TRT S Wi O BYWFR ST S D A8 s Ay 1=
1o T DRROHA, BIUBHONT S I UERE
L& S0 LIS NI B IS T HI2 38 T 08
OEIMERES 5. LorLillliFE— 2 v r 2WiHE e
TEBOWMEN, LHAEBILYTORNRO Y
DXav 7 ) — rOBEHRENIZEALEEL T, B
BRI - 122 OB IRSMRIR DA U TR B EETIR
RO O TPOBAIL 3 ¥ 7 ) — + OEHREE A5
SERIZIE » TRANCIE B 2%, IR0 OMiFE—2y 12
it 212 IS B 2RO Tl v R B AT
AT = OHEL O REFVC LIC L AESESMOX
FOXNTE, BIUROBA &R RERGORS,
MEFOTET, BERIOSC BN SBEBND . &
Fi, W VPSR D v 2 ) — r R LA,
o 3 o BRI » BEDS B AR Cle L T2 &,
FMRUIEETIRZEAID , o o IR TIR A D FRb
LT, AHTRBZEEO@AMB AT C LIz

o LsLBIEECIRa v 2 ) — +OBflits k20T D
A b ORFAE 2 I S5 BUFic b R
H00.25, vy — ERFFMD 0.25 ST EEDHIZ o
WTDHOREF AR L TA 2,

AR M X 2 B D

FIBOMG B TR & & ot D55 & hE

0.18 0.25t > 50,0004 /t =2,2501 /5%

HEHL L5,

Y2 ) — FOFEMHIC & 5B iR

WIHE O KB 2 BTG~ PG 5 T &l k b, JIEVRLL b iches

h4,000MME LT B 222 Y~ 1mS iz 0.65m® ORE% MR+

3 Eary ) — OB 0.65 x4,000/= 2,600 /B &t 5o

RiztaAw MRS hA0kgH L h, Lx L FOBES Y

8,000 &5 L, CoOfi»s02sy ) — FMHOHIMI240ke

8/ kg=1920 FI/S L 3, B> TEYIOEENM b BUEIT 0,255

» (2600419200 [H/S¥E=1130MOMIME 25,

72 31 & F ORI 2250[— 1130 [ = 1120 [ Dkl
L1 Be PLERPIEOIRRARRIcBE L2480 TH
L%, B0, ETOTHEL L1057, #HEHY L
2 EEOHBE N TRIOENESILKREN D, BLED
1270, HROBDIZ X 2 LR OMSL, Biddko
HRZ L BB HRORSE LOFR I nBLM, ch
RFEL AL - TIREAKRNICED, ESmudcET
HELL LALEPRE- ThEFSC LdtEL <
Wik, BAETOEFE vOKCER2 Y 2 1) —
ZRNVA T L OFREIEES RS AL B,

T35, BE~OKIBOMRATETH 545, MEORRH
C BEOIEMIEREBEDOLOE S - RIS 205
Hhe WHEHEDS ORXMELINAMET, Mk
HEBARP MR- L 2BHEOBD I D vtz b L 5o
T, FRRMICAHTCTH 2o BRI VO THCCIRREIR 20
BRI HIED K UBE R, R 1.6~1.7, 4581
SRIEE 110kg/em? DJIFp « ERFI 22 7 ) — FEFED R
7o BREFEOBPANC oL TR R B A O3B
BHWPLBAINTEY, LICEREAKORERE
DIEEFME LY 3 28 meBitav 7 ) — +
te (ERECELTIREE28E 825 355, 388, 415)
bbbz Z S OFBEEX TN b, LinLizhb
MHAHORHOMEICHTE L E4 175~ 7 — KA
OFFHNII . OB ABICH N THIRD LT
FL T2 S Th 5,

3. BEMIYO Y- MEIOMEA

HETHZ 20 T D F— DRI AR BRI K L T Lipd
HMOBRSENC LI L 2T —HE )V FARATE 2
COREREL LTz

1) XA ERARORM,

i) 75347 o/ o «HBE-ORAL

i) AEH « HEHOT.

iv) FhERORBN,

43



BLEDOWERN BB, 1) ay s ) — OGS
B, v) ikavy — rORROMND OREAS D,
FNFNEMSHEAHENTIASS ILEEAIN T 5,
i) LT =Rt ) F 4 OEFICIREENOFRIT, Pulis
5 o BT T OEITIER 2 v 7 ) — MG DMAHE
BD LI - TN D THAHA, O%, TOLREN
2y — OISR L@ hs Lo
HoTEEAEHEMINIT o7 W) OFTBECH
LIREHT, T—AE ) F4OW%ED S D IESLER D
v 7 — rDOAMEEETa 2 ) — P EEBECT S
P DAT DML - T L E - 7. B, HAETIR
Ay MR pEofiy. REEEROERICL - TY
—HE N F A I REDIEL 27— FEEB R
IFRr 2 h T b, chicOTHAEED T ARY
IERE A S b e T AR s O REEIZ AL s T
%o AL, HIEO LM EETEN AR 2
MRS DT, TR LR ER I g Tty b
G e ¥ e B s Hidk Ay v AT EORT T H
THB LML EH E T3P (22 7 ) — FC X BB
BN B O B — R — AR RS LT 334E3 ] 55
1) d#ESLNTHEA, REZEAMLL THED. BIR
DXINTEHE L TiEA—F 4 bABD, b2ETH
o, H#4THREINS LA, chEzRN
v 1) — PIEEREEAERL O TR & ik
ELTRBETHMFBTEIEL,

4 OB TR E A HETEpAOTRkOMBETS
Do T BBRRIOWKERIL0~6021C %4 250
=, WkIREEDEEA D v 2 Y — FOERRIC S TR E
VEEA R LIETOTH S, PHiliar 7 U~ + TIRER
HRIZELERAROBN TS C LB OGRS
Vs, djk o v 2 ) — Tl OEKERTER AN D K
FLAEELHAMBLAF VDT, COMTHAGR
O REARES N ADT, B ARS S L TikA
P ot e WP =) ) A I s B/ D el K = 8 Y
(28T, LWIhIC LT ERRSRTR &G D & LA
MEDs L, HEOBMT 2 LRI 2 v
FHMOT v ey ay ba—wERO Ay F e e T F
v b EAWTOERIRET - 1045, © OROTHRS
HEEREH ORI D v o vORUAEREE L T
HETAT EELX D,

TR A R R R EIC R - THEH 3 4 o S A5
THFECT, AR IEA DO RER R o 2 2 TA T
WK LCayy ) — FOREEZRLIERD. IHED
KR L1252 0, FhEOEHsRmIziFNTay
J0) = rOSHEEET ARREIE D T4, L
LB LB C#EliA»E o & Eokdicd 4 54fE
MEREL ST, Wlhkary 7 V=2 BiT LM
HBEC e 50 TR - THMILAE 5 Bl A

44

FRNCHTRIE TR T 2 e T L1 EDHE
L THBETHERHOBREAA « B CO 3D
LU AO—K#lE—AOEHHICRAEDE LM
AR OB ST - -8 AN RFE T80
k. v— rhETRELo Y, —IRKEL THHO
GRS I B OAH - THH, Thbb, (@
M ALY FAYZVTT FY b EROE ¥ I
Ae FOF TS HEEAER LI m L LTHRK
# 50 22 120 U (P O &7k 37 40~5326 I HiE(S
L, I¥Z Il— rRRFTH -7

THRETEM 1612 & - TREIEO B0 ERIRIE
HRMEE . AN KU OB AD B b,
w4 Y — | TEAT NS DM P S AR R
LirdiuEibii,

fods, MKhEERFESTRUED Y 7 T — MHIAZD
HHASTT T AMEAK, BENCERPFIABRAL, T4
BIF— IS A OBERRAML, BificHok. C
MCEEMARAT S, (CUFRBD filkixm o ks
LA 5HE T—ADLAICHUKS 2, EHMHOT
ik L. BROMOARMERAYME Ly — TR
SEELLLTRE, MHEHOBY— PEAT LS
12 LT o sl <

4, ®ARAVYY— FOMBER

Hiay s J— pEATEL 2 XS E LTl D
b sk & L CHEARL - m3 2 De00kg il O Rt
HTagiay 7Y — r OREEL 1. vokeal ‘mhr €
BETH- T MlTy 7 U— FOREEER 2.1, okeal
/m he°C, fEEONZHHR 2 +1.3keal/mhr C L 0L 4
Mzvx <, il 1.7ton/ m? DI, ERpElT > 2 U
| oy B fz 0,56 keal /m hroC L SHPEZ/NE < B
{fb 2@ 0.035 RDF A FFADO0ITET
O AMKEO LRI 5 = & LB - T .M L L
TEGII NS - ENAL b0, Ll ZORED
LI A L IENRE R 30kg /em2BIAEIT 1o 5 RIZ A X
v RS IEEY 0605 LS S el e b, Bk
LTiH S 08k 2 d in 40T Wlibn Al
EOHRENE, 2 THREEM & LTS
N b TR AR T D O T hHT 800kE ., A
S E e A aokg /em2 ORI T ¥ 7 ) — 6 ~
210 BB THLAKT 40 4 » &/ 2 2RI & LTAR
2 b DAk e T 28T, 2RO
AREE 2 A B ENTE O R e, ik
TRERED LA TE 5 T AMENT D, &
35, COWMOLOOBHEHES K7 o v 7z
Oy 7 ) — FEREHTRTT (BRI RE—
muamrn 10 Lo TS h, T R L K S



BRIV - PECHSIABEF LY

ThZe Ll 7 83 6 HE51 C OMORLSOTH AL
HTORMEZH T 20T, C O B&C RL <5
HHINOWER Ao 2 { T & 8 Uizl ZOMEHO®
HBOF -0l \MCiF-FHOEANTEH
Be bz Ofizy 7 ) — FORTHE AREHFLT
FEHILALNS L5 h—TOMIRMZLRE: LoD T,
HETICH B DRI H - 2O TR & HTH S
MREMA7-OTH Do #HRTMBRL R MAORR T
& T LOREEAE { I T AN T o o HT S
Gy 7 U~ FORFIC X U ERRITREEEAT FI A
RO THhD, TOHREERECHEBEL Tz v L
WA e Ce IFEIZHE 2417 Cellular Concrete 7 4G
"k DRI SN T OB AWRT 22 2\ 4,
IFEROERZ X EREREELT - 2Zilar 7Y
— FEHEA 600~800kg/ m? O OOMEEIREL
Ay FrOBDLOTIR(5~6)X 103 HETHL, Fi-
IHEREAT - - b O TR L X10838 W E R D F &
- T be CHHREHMTY 7 V— Mkl 5 Z O
BELIZAXIWOTHIDCHSTHINETH L. 2h
BRIy 7 ¥ — FORFRRO—2EV 2 5,
—fc it X v FOBEAV S ORI TaRICE
WL THRALRELLT L, TRV FVvERALEZDD
FREFETESEE L boThHMMAlEHnLC &
B0, HEzBECIIRLOTRBASSELT
LATWICRRL IR AT LR TCERNEDTH S,
LOERRE T < TORER=2 Y 7 ) — MoBlF 5k

FRIETH-T, AROERIZ L > THOBEDREL
BROET 5o LhEFREOSICE A S BT
bRy, BESaoy 7 ) — PSR
12 L 258 T 5 C LR TERINOT, LA Ik
LEICHRBA S L ST ERRELITHE BRI AT {
MH 5]
LbhHAEMS Y 7 ) — F ORMTITHL TH T
habirThHE. Lo L, MilikErotodcok
I THHE L LA L, A TRFICh 2D TIRA
M5 I fods, FEE—AF0 IR Fhics—
B AF—ROD [y 7 §— MEFORR 5 —XM5
SO OB Do

Mz 2 Y — FEREAERE TR L ohE b
HHEIE < JdEtEL KX 0L 205 A UREAE S o
T ZORMEAERIC L3 EHETHMHOME S 3
A ORGER A L MTE L, TOLBHTY Y
— FOHFAERI L L CESEEDONEET VE +» & M
HotkiErEFicaFb sy, ILhFERERT T
LB 2 OB A B ARE TH S.
B HHEEFETH L.
HHERLDOXOERIL AR TH 5. PIb&aay
7 Y= PRBEEITHEM T 2 X0, WM E LT,
Tz, MM ETARLHE T vE 5 2 MIRRET A0
s Ty THOMSHE LTI ADN BYL £ 5 4
B, FARLDTHSL S hw

(T KKAHETHH

45



46

> B * FE

BLibha boARE B -SSR El D
LT A L, SEW W TER X A8 L R e
kEnLEhEBVIIpHEEERICTEEABREL
TOBICiE, LEILEWMEOERBHE S 28545 2
b4 F2L5THB.

FHECRY 28I A E2 2HTH YD, BEEEIE
HFELDE, F— A MO T TR REE NI
BEacédBins,

—, FEAHEIC SO TER SN AR TFHICRT 5
FELTEmHOBE 2R LABMICET A Lick
5T FHELDERIWGDIZL :HET5bITH
Bo ENTHHH 5 W LOBIHEDTN LIRS
FLI—EFT2LRIBROOIEIMOMKATHD, FiH
ORI LD TENTEE LB 2615,

Tov—»5 o Ty 280 OEA, SABEHSET « 18
BELFILUOETRAIA TV AEAT L@ a0
BNTEHS M, —H, WSOFFA v@lckg 5 B
RSSOy Lo EE, &40 IREHERNICECEREN
ENSFRBICHOAROD EHIE. CONLORE LB
NaDSHENEN,

EEEIHOME PO 0, N EL T 28R, §
bR D BEL D R ATV X Z b TR
WEOWEETIE, RERFLMBELONARILZD
BHRICIE U B ARERRIC Bl L 22 R A 1E 2 Ohs—o
OB EOZRBT L. ZOEHICLTHANS
N A _ L ORI SHEEIC A T iR e T,
BRAEY—RIC -T2 = E L ENE L OH
BETACLANMATH S, BEAL « Hik{k « TR
e OB I L. Ofid « gr2 LG F kL 120,
BRILTIMOERMANB TS RS ANRET
2T 5,

C o TRRMEE 0SS, Thibbed TS
ATV DOEBETHAH, BRICETIMELELIC
BRI MENE L EFELONE. EBDHATHN
ST HT T Y =T ADIT $ OB 22— 2 A A 77
THENDEALED S 5.

— AT B R R 2 F O TR O 573 & 155 3 3T
LedEdaciid, MEHHFHAmMsdBkomR
LRI S S ol TH S, TAN DL T4 A
R=F 4 ¥V avDhyaZE2R{<THTH, HENLE
WE LT, MmEPiis Ui A vEBIEE LRIz 3
AT W e— AR o TIC A A v iR T a5



®1

B EM4U O — § EwmasmisTEnsssieoR)

FI-ZF49 7707

RILBK IR 927
REL ALY FRAAD

il #HE
FUHTE
R g5 4 7'®
EHTRE
~m

J PRI

® 2
W 1:5

4V TXRTNAED LD, Wiz sA—Fr A7 4 F
AANZ UAMETRT 2 0T, B0 KR
b MRAYNS N LD Th -7 FARIEHIT
MBEPLDHTIRS 20, BREMEEISETO 2w OR
4y B4 o FT A LEARL-OTHRT L TIHHE
WictZd i 2 Wb Th 5,

B 1 2R E B MO R T S = —
BEOBICALAWT, =F 2 —w290emZHii, 3
WREME LR LT, émm <=YREY o  F—IH2
v b EFIRRZEME T v 7 v —VFERO L
45 2 ANemBARID ARV L T fo. 28—F 5 L 4
T4 FARNRF—AVFY—ILEREELEE L5
RBMIZLEL D THF 7 AROD, o3 d 7 v
—REEAEISIC L - Th 2 —BAWBL 300

RBEELINTTNERES SO ES L TS, itk
AL E AP HEDME S 2 SO U 2B Loz
MHEOF2IC T LN AH TSRO ENTENV
S ROE AT . B L AMEAL TORBLOT
FREF—7OBTHTC EMTELL. T LITEE
PSS TEETH AN, HRAMNZRI AT ENEE
BRLTWE L5 TH B, B—2 13T OMITES LN
HrERBeAy PRICLIAITSH S

MY LT b e XD LT 5
HAEFZ O LS IZRERNICODANSTHI TSI TFT
HaLhon, Maiifrxh, THEF—sTHHNEE
FL T2 BRSO 5 BT WDICSET
ArEZFERAND TEETIRETH A,

(R MARBK K AR SR )

47



i E

ISMPD F7 ~% BT 5 EFDHODIZHEL . T4t
BPEHAL OIEZSOF -0 L6 ESTADESS
NS XS5 ET D, TRMRLTOTIHEL T AN
FEAF, LhdBOboRMhtEZ25LF 0=
LABEMOME NS T Lich b, BEF A Y HAHE
HERRIC T - TUY 5 Greyhound Bus |Z3E , THA A FIER:
BOTPNMI = AOBENEEL T ADICHL. L
7o ST, EOMEBGLIERICEEN,

F = AREEIZ RO X5 RS 5.

He el A8 50 2 05 Gk, Wit
v,

TETH 5,

BT LrdELL,

I LB A0S Ot B, BETE 2,

BEEMESHLARTH D, Hofitfibdd XD Tk
BRI EALELPBR,

LinL—#, P =7 AL46HBRERVAEAIC
RO X HHEESAUETH D,

V. WEEE L PHERESHIENE . Tt =y A0H
TRHEE Ao F 2T 025, ChEph < IcpERs L
HR bR S e TN EERS 2. A2TF 7 IV
DBFAEHAT O LENSE D, TWikEEoERm
HLEM AR 20 LHRETSYORIFAFEL LBSL
MM L > THHRELT A LLAETH B,

2. @iCHLBAIMEOOTE KNS, L
Ly Zat =7 sHESAIETE D, oUHER, #
{ZYRE, WBEAKTH L0, EQICEET A 0ERR
Ve BMIEZ M =T A4 o VIEBAORTE#EHTNIL
PMEESER EE2MCAHT 20T, Ens v
KHEALS 3T &I 5T 5,

3. AV, AKBEDT A VEEN. Fiib
HLROFGOBICIY T ) — 1, Ens, ERISEL
PR A ETEMENL T, 22T, chb i
AWM ¥ IO i— 173 42— BT = 2DMEEE
HELEGUEELRE, SBICTOl, RY=2I1LE
L AR 2 LI o TR L TZohhT

48

LERIE S, TROMATORS X e DBRIC B
MEMS N, EHHIETHINAMNMIEHIZB TR
AT LTS,

4. i, B BB ETI=TALDENOES
WEER L2 2 TEMEOERAEIN S S A s
LT, LHALlhcd <L Tl 2H58HFT
] T At o & A IR 1) Y - 3 o ll Ol =8 e PD L 4
BEET-720, BUBF I =0 AL DT, RIZ
WL Za—a, nFIvA, i Sro—nziy
VA EERRC BT eBIC Ay 2T AT EAiX
Lfrbiia,

SRR ORI L 2 SR TR AMEDIREA
Eit. TORMFOBOBRRNEZOHEIHE LT
Hb. BEADKIBGMT v =0 AlT1E - THAKEIC
BINTIE ¥ 540 L E S T Aluminum Window Manufa-
cturers Associotion Zflii- & oA, SFIEOEBICHL T
FAD QR LT ORI IREERTE T DI IR
Mlic. ZOBECoWTRE T,

EREROHE

B &, FP—EICIE E A ST LS SHL
Bhah. ZhiiEdEEELWMET VI =T A84%E 635
(J.1.5.Tl3A235) AR LT 5. TOASEITHMER
T Ts Ty L7tk 175°CT6~10050
RL-HOFFERTI.LL, SLICHMEALELTA
BAIR. Tediibs 520°C |2 s L TRGHIL -5k
OERLLEBETH. CACX-TEIRDZ LMW
RHT02 I F B, & 2 THEEMTETe A AL RETHTS
DEIHEHALTE,

LaL, TOXS5snms X okl 2268
T 5 &, tORISEMSh CGRESETT 5. £
TR a—F— =2 H HiED L THMT 500
HBEIOPNT T » ¥ 223y MBS CORESE
ToTTAE{.

HER7Z LI =y asSICRcDEhEFNoEHBIZ
kT, ERoTLE7 v =vaseBANLR
TA, L4in, ZhboH 535, 525, 6351 < iy
ha,



Blk BER7LI

SO LGEDERETOMR
=

EREEE SR f P i
| % %% |ww| % | Cu| Si | Fe| Mn|Mg| za| Cr| T | I a
HUOHAZP1 525010 <0.45 kaw2g$~om1§g ~ | MR WEeeA WIS WEEL |
Wooo AP3 35.<0.20<0.60<0.7010 o — <010 — | — @A WTH HEERRAEISE DK
v AP4 618" 1N,makom amﬂﬂzxom°nﬁ|~ WL e e R BB ’
W Ha72 A285 635 <0.10%:2) 0<0.35<0.10%4%<0.10<0.10 = | WT# EAEA WL WL
HA104 AZP7 NPS/q.<0.10<0.40<0.400:3, (38, 0 £0.10<0.50<0.20 WA MUK, REEEHL
B | — | - | 150SA0.10 <0.45 <mm%ﬂ&<mmgmm!— Bk, T WAL 74 R KL
| I 438}<0.304:5 5 ul<u.s -:;n.nsg:;o.uﬁg‘:o.m — ‘an.eu [35:4:908 l&mmﬁmmww.f R
HszozIACBA.l weoleoa 00 los| — [ = | - [ = [ = | wans R gl
. N ke s e A |
i o Ac.tc‘““’;sﬁ::nz 65 5<0.5(<0.3 %2 <03 | — |<0.2| st wRENCR A 6REE I
|H"~ ACTAIAICOR 0.1 03P04Kos?%;foﬂ — <02 ERE REWERE 71 bRLL |
" hcwi““’z“zné 0.11<0.35<0.850.1 il 0'«:01‘ — |co2 | EEE MREERE 744 FRLL !
R BERTALI=ZVLAASOBBAOEHR
soctn |WHRE| w0 o [Ryddml sacwn RPN w o s [Bglm
A2P1-0 ‘ 18~23 | >18(0.5~1.5) >>20(1.5~6), > 6 || A2P7-0 >21 >15(0.8~2.8) >18(2.8~15) >13
| APLEH | S | S4QS~LH>6(L5~6) | >18 | APTHH | >R - >20
| APPSO | <1 | >20(<1L5)>BCLS) 4.2 | 150SA-0 2| >250.8~1.9)>30(>1.3 -
| APaH | S| SAKLHSACLE) 3.4 [150SA-%H | 12| >40.8~1.9>501.3~D>6(>3) | -
A2P3-H I ~19 =2(<1.5)>4(>1.5) 18.3 150SA-H >17 >3(>0.8) -
| A2P4-0 <16 ~16(0.5~3) >18(3~12) | 5.6 || AC3A-F ~18 >4 -
| A2PAT, ‘ S21 | >160.5~9>18G~12) | >11 | ACICF >16 >3 -
| A2P4-T, c29 | >1000.5~12) | >25 |[ACIC-Ts >20 >3 -
| A255-0 .14 ~12 | 9.1 ACYC-Ty -2 >3 =
| A255-Ts e L ~ 8 | 12 ACTA-F ~22 ~12 =
} AzS5-Te 19 |/s 21.1 || ACTB-T, >% | cw =
1) SAORNIEMA T, 2oBEETS 5.
2 B B R o M B TEFIZEL D

MERARICIISEIE LA YR UEED & 0 bitd
REDLOET, TOMERIBEDHTE L XL T £OD
—f & LTRE TR LS A b h 8o 0R 2
15 CNBLDORRETET—R AL b EFLT A
IHELEL AN T S, BRTEPIROKRY Y
YEINATA PRERT Z2OTIE D 5.

1. #Fwow 8 (Double Hung)

HRADLEBY LT 2{HOBRLBIRY, TOFERHEE
ET A b ERARRRAN 2 2 B AR -

2.4 —2 A | (Casement)

BEHEFECThRB I LB RSBR UEED TS
LEbbd,

3.k Sy AT A4 FKL (Horizontal Slide)

Bl&F VAT, Bl 2fHobonEns, Thil ko
bbb b

4T F e — (T T v H1—oF) (Picture-With Flankers)

MR AT (Bl R3WEMEs ) 2l
g KA e B LA S,

w1E Ji’-f;w\‘/ol'ﬁ{ Wl r—zxrr®

B

LSV RS BT §.

o Fe— (750 h—2k)

49

A4 FR w4



=l
_Fﬁ“.L%_JL'tﬂ
|
LU

5k

EdFr—~ (7F30h—-4L)

WU Tas=ssy FR

WNE ¥xFv R

e vor=rrR

W -z

LB
|||D D”J

"‘jom 724

5.8 2F 9— (77 h—HL)

(Picture-Without Flankers)

A1 A A i 2 7L LR AR OB LETH 2
L L kS M 2 2B DR o B LT E 4 2
Ft-60bdH 5,

6.7 =R (Awning)

V4 i3 oh bl EOEMA B NICEA L fo i Be &
CTHOEIHII~H UM ENE XTI T 5, B
OFAEL MK S 2 DI 279 .

7.7°0¢ 2 77 5 FH (Projected)

W2 E M LS, i LB b1t - T %,
LBORE M LER REhc NS, TRobo
B FomEpch~B <. LipLESHLE Modis
i EEEDAPIEF ETH 5,

8.-1—=7 > -7 (Basement)

MG BOP BT, 8D FERO LT U bskE
SHMIRBNEARE L LOTH L. M 4. FiR &
LSHOWBNS, T, COBOETL55X85my) Lo
LOE~—2 Ay FREENDBIEN,

9.0 T p—F—1 (Jalousie)

OO EE v — A= RIC i b D Ch b,
ZOPHIE—2 OB E TR < X D101 - T 4,

10, Y s3—3/ 7 )uT (Reversible)

HFHEIDOZEHATNCERET 5. O - { D35
POTHAMBEICHE TS 2 RadiH 5, KEHE » 75—
TOT AT ENDBEBHHTH Do

. FOfho#R

o) T4y A FE (Fixed)

BED—IzfEb - i oo L E T h
b) LT, AU (Pivoted)
B FmiAICid L ERSD, "’UJIHJU)\J‘fJ\ L[S

S, FHliZh~EEd 5 X 212l - T4,
¢) a—F Y7 4 —H (Utility)
RIS F LT, LHIE S

I )|'-r‘*_'jl- /:L‘_f'l-.l,'lo

7 110 TR <

7 WE

1 ie—z

1



|~ [
| .
e ——~w~P~J+———~ J:é; ___,_Q.,;- sl
L L 13,6 e é . 1 & I b
L
| s
o] _ L
i o
o gl
. Q B J‘. v Tie # % E JE
9 o I-F27T R §
@ S N ' inl
e JlEie el &
W13 7o 4> 24 FVF-HSL (E-#) | 4‘
BEEAOHEEH
7w =Y ARERIEEORER ORODEKIHML & Do .
1. BIEENE (AT v =0 ATEKRREAN) —H13K— moL e
COBRBAYTIINT AV EWATOEDLT VY —2EE T, LALLON B ) 2 //
SEHROATONL 0 FLFOFTHRY =F—2 + U o 7 Lizh) WOR %3k il 277 A —
RIZHHEFBAND N, TOMIRAT Y VAR 25 —2 + Y » FHPBATHTH e Ll l- :
%o MTORDABBHE =~ VDT V=0 v T E—FERV S, D EORKE, [ T i 7
B3, BHEEASIERICTHERICE > T2, FMBRIC L > THF, BN 2F%
LYo BTLbTE B,
2. LU TTBEET V=0 aTEHRRS MR —5 14—
///,j{"/ = vECORD LT TR AT Y Y 715 v 2 2R LT
. ) T WE7 DL, PORRDLT 5. KMTFORER ATV LR
EA MEVZF =2 1Y o TELTANTS 20 BEEHED L U,
HTADPRDRABILRBT VI AT F1ET VY= ATV
—VYITE=FEROD, BRI 5 THEE, 2847
ARLTHCEBTHTH B,
3. RHBAEFEE CKEKawneerth:i) —ip155—

DTN 26 > THEB T 5, BRBBL 7 v =
U AGEOMHM TS 2,

Ver

1%

_ RER;
| A

%6

9 Ton-

K7~ 7-”»‘ v /—’/—‘—'

I ‘:i

<

- / !
ek i & /QL W R7—F3%—
F Z 7= e KE eh B
F el | AR, |

M A # 8 th &
W4k 7o 424+ DH-A W15R FERE K7~

o1



A . 4. WifiBEE 5E CllEKawneer i)

| : _ -3 SEAS 2 KCCTRHIABE S DT, T THAOHH A}
W16l Wi X K7 —

l | : THBILTHN T B,
' 5. Vay77ay FERFERE  CREKowneerd:iy)

F 23 90~120° DEROAEICILDB NS HD T,
FHE3IFHDEEDRTH 5. IS AH]
WTBICIED BN D X DT 5 T 5,

BREEERMITEDE I 2 LD 5DHRM %

BEORMFICESBENV I VAEGRT LS, Pl
=Y ARBICBRRIZE L T n VIO M, Rifilc
NIRRT 2 EidMTREES IR0, T b
B, VI V=L, ENIN, BEIZEEKXLPTFED
IO AEREL, bLERS TELIEARICKEBITK
FMBRITE LI, X IR S R#EE LTS
R DIE DA N Y SA—=T a— O, KigT—
7, WAL EDBRH#EMSTHN D,

BIRER ORI T, Y CRiaRERL 7o/, A
FTITINRDT VX —BERbENT D _c')bUD 3
nvau~r,%wywmamB%£§At:b I g
WCHLTHHHHERET S, THBHEIIERICE N
PHIMEAEE < HbT, RUMEAANEZ Ih THE®
e ama‘ ;L*m o HEE, KEICEWNTH R

HEHFICIT, TXTAIT7 7 )V LRZBFEDLNTN S,

2P Yy A=Tva— MCRBERIEZETERIERO L
D&, NAE#ML THE ZORANEYEFHET 5580
T4 9 THRDLDWH 5. BHFICIZIZE A ERIHEDH
WHENLM., ZORMHIERNBILESLNI LD THS
2, EANVRICHRT 2B EE TH L, Fil
DR KBS ERMC R (I N B A, BIEAS L L
THFE L BEGABEN PO EBEEZET 2, il
Rk SRR A R O THIDS RIS A + ) o =T v
— FERHEINT 2,

Wi 7 — 7L X A REIERE T H 505, BEE2EL
BT 21200 R ORIRIC X o TOMERID7 v 3
=T ADHANBY, TOBRKEFTLENH S, &
7R F Y E T OBFERE TV & v 2 » THRIEIC K3
B 7 B VDBRALIZD LT, BEORKNELS
CEMBH B,

BERBERRMTOBRDEE

Tovy = A @ﬁﬁ@ﬂiwiﬂmuu\%m
AL, PORE S ERELELT S, LILSE
THBO L DI DRI - TEIRAICIE TS HEE
DSNET & 4, 4 CTHEOAluminum Window Manufac
turers Association THFT U7z 4T vy SRIZE AR
JABOIENE] b, TO—HEMMNT S,

s \\\// PN =y ABETHEREROVESRE LTS5, &<IC
mm,um,(Hﬁ@%&ﬁ;atm&?nm&?wm

02

BR3 Fivr4va




ES g, MBI LA LSO TR LD, 58T
FRLUOBMT AT CLMBTE %,

1ol %

o) BT DI ¢ B S BB BT R < Rty
BIUORKRZ SRS 5T &,

b) MR AU T Lz LT &
©) BITHD EATREREICLTTAEAN, Loh LMo
5 EEs

d) Hb Fob EEE b LFTFL, LT
FreD#ELIch LI &,

2. iy i

e) B COMFIII o CRzil U 1o Bl a8, Hikic
MTTHARPL TRARERIZNT &6

£) b LEDSI T I N D & FRBREDORHEH <—T
BB, hOBEMTTN LT TEL T &,

9) REHRICYDEL TRV EIBEFRTH ST &,
. R f g

h) EARES TS M B35 IRBICH 5
L UliS T DM CTER I8 5 T &b b 20 bRl
A DS, T ANOBE LIk 2l 5 TO 208
TWRDBHT L,

) BAY 2 )EFOBERECEATH L &, K
ThHHT &, BOBRMFIZHULL & 5 EXOBMEEZLET
LT EDKUITH 5,

1) A=h—DORYHHVICT ¥ h—F BT L,

k) kL TEE—HABHICBIE 720D, X UBRD
TFRfchLBOTE,

D) Ty 7 F 3D OBG. BB LHEOETIC
Lichis TRTOU LIBT ISR E SR, &&8
S HGE, KHERIS LA TR « KFEZEMEHDB T E
m) EOJFHICIZEED T~ % v FREERKRL, LT
EET Ty IBYUBRI LT E,

n) BIHIASTHiZ LT TICLTEL T,

o) MF, 2EHAIAFRMBICHITHETIVv—LD

FIBENVIN, I=FV THIRE TSR HSFETS

P) M LIcELF I, AV b, WIREE, Zhbhs
[ E BRI ZRSHSIROBOTLE S T &

Q) HlaFz2RFT V2TV RELLOBRIC LI R
BHC L7205 L3 52 &0

4. HFAN

")l - OMRDIABRIIC S —FEEDFEEDSTE LU
NEIPDH C & -
s) WFRODADAALRBRETHLSER L TBC L
DB T &

t) BlZPHSTHEZ L2 2 W TORMNTAEITH T &,
P EEOTFNBIAD T, b ETBICHHEL TH %,

BERAOREF

T =Y AEZDRBIRD T FRAANBET S &
FIOKEICIE 0 & ITAESPIEHAFD T & < 284
DO EL FNI M TRGIKBEIRY, b s - EAMEL
7ADE DIEED, CHIKREOHEHDE LIS &
D EXWHEATH DIRFRSREDSMCE WA~ A bt
LT ERBIE0. L LRI ORI 7RIBICRD T & b5
IS INCERFANT A E MBI L, T
DIIBATIFHFRIC & > TE DD, HED H 4 O BEIT
4~6 5 H, WERTEAH TR L 63, A EIEfT
bRITIEH IV, COHEEICIMAS 5, ETsic
=T s RIBOLOTRINZRESL L,
FTIEbhblR7 v 7Y, S EE2ED S OB Tk
fikd, Y —7 VR Y —T7 F B3 EER AR K
‘L, i, RIBREICRLTCT %, LrL, Thts
FCHBIROEAR, METRRLU 727 v E— EFid
b= 2 b EHIERED Do TNIZATRD LIRS &
ZROWTEDDT 2L H5ICLTTCT 3720 CTHiBcH R
T T EDTE b0 BEERLH LT OBAIR, #Ho)
B ED ST 5 LALLM B IFRO LIS,
UL, 2 0ORMMKET 2 LBCHENhTL 305
D7 V-V TLEEEFBOTREDMI, TD
EEIROLADL~UBETI LV, Tz, TOPZVEK
—WVARSNT Rz 7 27 ) v RDFE BB A3 L 721l
bW BBEIRART LI EX 2D TERNTH 5,

B B B B 0O F ¥

B, BRI 29 9y, F7—Z20Mld 5
Bzl AET7vi=va (LS LD 63584 1tis
DODH b TRhbLHTVWEYTT LS I TOHMB $/-
BAMEEAZZIFLTZ VI =y 28D & OI)EXERY
Pz TNB, LTHWE—F, bBETRPZ VI =744
EOFEB. WAEZTORDLNTHBILE b b
T, fliiEORTELSHEINIBIRTH %, £ T,
COfiEDNEEDZHTLTH B &, MREOEISIZ T
T dH - T, INLHEERMFEBEORE D% EDHT
Who NI HETBAERA L TRREETL, I
THARMI D SMMUTHE 0D, 35 %3133
Th Do FIERMFEINRD X 515 a3 & 14tk
ZfRb, HITHICEOR LA X S FMLAMILL T
L EMBALUICERBELLBVESTH S, Tbid
TRThILbID% JIKEIC & 2 T 2 4B 2 TR ff
RARAFE T 2 C LMl ER S, F1RL T4
TEW, COFIREZBNIRITLEILRETHS D,

% ATV T = 9 A TRKKILE - B - 1)

93



LEVIEGE S

T R & - 5

M & £ 0O K EK

— BE W O H L © B —

Gy #*

SEAE, SREHFICH L ORhE, WEBb sy, —
BOMEEERO TS0, ZOHMNZENT L EHLL
AR OD BB LSRR 31 b ALY, R T,
RN, Lipbial, “a, Guirs EORM#O
Bk iR A i Ao TH LT LN B,

FRBHT O L R E ST 5 &

1.6 E (1O BT L

2. §ghL

3. RBME

49— A LD - b D LU

5. EIE~DER
WETH Do TNHITDOWTHEE,
ROEBDTH D,

A #E

1. ERBROBRIL ol D, AR
REDAIERELEIN DI LIz 5 T, &$ HE, 4
RILE DB AT 5 L DI - TE 1o, Al b s
EW@%ML,w%mm%t,%®EWkﬁ%ﬁﬁmm
&, BERAER S oADK A DS TREL TE 1, #
WO TR D FERIC AR i D B A8 g
U, HElOMO LR LA, QUL TE e, HbhE
MFEE L GEIEEER O— A2 8ED DK L 00 d 548
iRk, REI~DOADHh, & &0 KERH D A
BINASEAT, HEEHRE ) ORI X 0 S E O U
MR, MEIXEOPEORMET T I T IRLS AN
DODH Lo MK FEHEOP TR EBIELE LD
X530, BATICEE 2 o i - 1 EHEH S
ND LI st —T, MESHMSHEST S L, Kl
XRICIE B S RTZEH A R Ulhe, iz o iuds
TREICE XSS 5o HEINE L, Fho—#ek
EMHBHERITET L7 A ) HERY, bHETE—#%
VR AR S BODBPSEITH > T 255, R, it
MAGHBB T & - 7o SEEEEX I O S OB o 18
EFESTE, CILERHINILICE s TE
7@&7Vﬁ%m§#£wa< &, WEDBA S/

<, EER L VRBEDZ ) - 1 HRETI S S /i
Mdd 2REHEABMNZED T, LIUUSU c&E 21T

4

WIREIC 430 Tl s &

R Z

ST, BAEORREFE DS AL, LI bHE
M EDTH D ERBETEIR TD X D IR
e LT, HRBENER K- T, TDOHWICE
ARSI 5 & 5 Bl GIORED — > TH
%o

fo bz, RO BGUTASORMEA R E U TRAS
N B 0K (BB 1 B Tk KB A U H I THRA
INFTE Y N YIS T, BRI R
Il 2 2 ORI UTh. @ IiRediic X 2481
WSRO Y f . 4 RO IRIERBRERIC X 5
TR, R, ORI Y DI -
THD, WROBEHEZRV T LHBHETH b, Frfic
(R §hD % #i2/ NHAASER IS E R, HARZIS U TR
BRI EIE S & O RM A FE - 72 K S U CTOR
Ao LREADE B THD, (BLHE)
2.8k HOERAKETLHE

a. T 7145 DIk

b. ik, HEZRIS L OB, At ORIK

e PR DR L

15 L DRBE OIS NFEICTE B L7Ich3o T, AL N
RO PREHEHICE TR A=V VTR m:g’,y,-,—;, T
LEREDOFRERAEF VDS, RUMOABALMSRLFL
WERAE, SER DR SR IC it X T B,

i LD,

RS E D PR

b-Xeru\/r/fH@{iHl

. st it b

1 1o 2% g0
oL BEEE PoRKRRTAY A b T v DR
WAt DD EEDFEEIC XV, BhdEgfos
TN OSBRI BB TR 5 72 T & &L TARE, TV A
YOI O & M F > THEMERES R E <&
btz SBIRC MO M dio, BARICIIHHTDk
RSSO SRR AR T, $7/-8 b BT Hlf DB,
RFIYMYOEROEEART, HI, HF4EHIRLT
bz kD, PYOMMEL A RICKE OHhEE
MU, HERETHINO ) 2NETRY, Mg iz i



WMSCHMT 2 H 0 L35 2 T dd, I Tl
DR RN . T AT LD 7D T, Y
R AR T O M PR U TR E L
S WPLRMOBIRA SR 2. BERdkO e E
BEHEMB LTI HEL, TF 20§ DEERBE
MAHBETH 5, Ralccobic#ESR 22 & 5,
B 6 B I Hipli D8R NI A R, MRS EER D/
B RICHS, MO TR B & AR S
ETRNMEZAES T2 LIIRMETH 20, [EEOR
MEEHIL, TRPISSIEVKRFEERT L L5110k
DT, HEONELESS 50RERIC 1. s
B IC IR B AR U TR - TR, B
ZEER L TR OB A AL 72, MFfEk R4 A
TS, S REREEIC RS X ST v Al
TWIFT2 L910YERARL 72, BAREMR ULt
ShTOAREIHOBR LB IN T 58, BEE
KOS DR T &, BT & LTI imic Ay s
HABLTEREDS, THEERMIRAVEITHS
[ R X 2. 3mmD B AT » T2, I s
2.6mm DFFHL AL S NS T S, YD RIER IO
fah, BUMTH O EHRAS 2 S P I T aE i L T B 2,
HTESERE, HE{ETS0008 4 & TIRAMEHIkIz A O
VvaEF-TVS (BIEER) .

HiEE ) RORE LTHEL ST IS¢ L4-510. B
B Uk, S HOBRALE—MENICTE 27208
BZRia L, MBI S#RAR - T2, S 38
RO LHIZ#EE,. iy r— AT,
BRETFA O 242, Bl LUWC, $-—
A by TV, FRREI AR S ot o R A3
S &. HikohlitE2R L 12, S hRoRl-
Eldlc, MR ERER LA CROSRSIC R
LT adiflibnishRohz,

BHLZ WD T HEERALIC e D O% 1054 4 41T 1
o BEE 1RO L OBEO LT E o4
HEERTA D BARIC BV THERE T v 2 L THiERRI
L7 LT TR adEsh EHs NS &
TR atce FO—PELT, 24 2DHMEMALT

2
L52: J2x64
IP T =25 (A4%)
J!
[\ B4x64 (EEW)
1
r”"” (FE®)
T=25¢79%)
‘ L B=75t0 8 )
S o
/i TR
LI7EA89x13 . (B W)
3
O G9s 20030032
t=12 CiEI%)
8B 1PCESI. 20037
PL40x 15222 [= 16 (oG-
PL50x35¢32 ¢ LT P
f ﬁm.ﬁr?a’,ﬁ?;
|- L= 1.6 (e
PL50=50732C TRA B ) L L]
/ _PLI0=60:45 (K )
co'ocoolo ol o co

s |

Cis0:75:65cmye, SR g amay )

4

TTHEHLTT

woe @ o

L T

B E g



MPEEh o GHABIBICFd.
it boR kit x & 2 # & L T dEiidpihis
%o Yl O TV 25 diff»éﬁo lil'.-r-&i%éti.tqm
GHEOF D) thO B X b k&L, poiEiol
Wil Lo ey, A SRR o g0 As, i
T AHEAFERRICE<, 2 FEBZ A —S=nY 7O
frUHk A O, BRUFEE, s alsicd

LTHRBIEIR T, VHROESENE T4 &8
T2%. Lihs TlifkoliiFe—~Ay r2h&E<{T5%

ik o THBAEMESIZE 2. J0i U TRTHS
D12 <, WmNOEEMEABETH L,

SoREHMBELEZ A hOFsvg, =7 a bbr—y,
FAYDY ) = —T— 715 S EXOEEHM O R
&b ET LOERETEITD CAK Ml TS 2
S, RO MAMIL, TS QR THHROR
ERARNT S ThE L, BEORRIEETT, B
HATUCHE - TR TR WL DIZE s Twd,
R IZ 7 v T Ok AR 6 P~ Thkis
CHEMIZ X SIzES0 T b,

bhHLOHEHOER SEs IR LEOHL WE
P L - THOLWHRBES LSS LI T
¥ P LD

Ci ) A

(i ) AHkithE
tAi) A
CHL S OHFHE. TERAR A Tk Nk D AR, il

SRR IS TR D B 15 58, KRS sl o 20k
FiafH L5 L okbEshi Z oS,

S ASRHB LU T VA D E TR
LE<$BAWSHLE L HE - Did:, HEYH LT &:’-L
127500, HESLTIZHRAT, T TICESEL AN &
TR LR imiisisy, bEoy Fr it FEETHIl

96

OGN E UTHERL TS, iRk EikEd s Kl
D—iPiz, MEE T = 70 T VTS cHESB bR
. T RESEeE—CESHBRETC &, ekl
’("TL VT ok, MBS C & S REDV ST L
HHRETENNEY. € OMhHEERT L O

1‘513}“ EhTHhA
difkakh 2 LT, ik E T EkO 2

S 40K
ZEmMEF Vw4 L. SEEREFT A7 v Il
MRV SIL. TORBATRRSFEDO A IREE
HEEDIZIE 5 TV B A T40BITIREFHD7Z v~ 4 vl
LIzt s 2R U OT, REZRD 28 LBENH,
BT A7 3 v BRERETCIRD 2 127 v THRAEML
A L2026 4, SHEREZRW KT L
et Emb. puhBEsEICE SR SN,
REPNVI=Y AR REERE S ERT AL I
’?ﬂﬁi’ LFlvbs, ':UJ.i"fﬁIi-x;}@rt:.m{ - I

i) AEREE VD, a0 R 5 2o SRR
Ihtﬁi_ﬂiﬂv#lr‘:fp BiEdfiob 2R ens0E
ke =—n, #Y) =27 ABHET, KED X 5 ICHEb
L, BEIED L ICESHEAELEE LT, »
SHD S REFCEHEHREy =—vEBAV S N
MR S B AREOMEATR SO SEICE, K
T AFVBIEOEA T BN MTb G, EBHO
KA X 5 PR & RO LIS RIS, WO X
SITHEEREIE. Mtk Bk, )5t R L9 SN
13, WEHifE Y ==y — AL GG,

& F- PO YIS LENTAEE &= LTS Bnlei s
i %, Ml D I T v ITREFEEIZ A 7 2
it BEF T 7 (). FOfMoKEHL < Rl
SiLA L OICTD oo, OB MR <. WE, WEE
HED, REOEHAE S BELLEVLDT, ##

2 s N e T 4
1.—:):-1‘1}{}01)“) Erxoilbe



¢ b
1

mE

Ciit) oA Ko AR, FThittl4:d
DIZ bbb, EMEE TR IRV AT
Matzs BRI LDEFIZL 5T BHO X S5 1034
RTINS 05, B Tide .Tld)iziﬂ’@ﬁ&tﬂ:ﬁma);
D IEHES IS AT TOMT. BhiRb & L TRiEmic i
SNHL DN otz FAEThE T L2DIERAFATSE AL
FF w7 ARRY VA A RFEL-S 2, BTO
RS2, BRI L -

EfMTOTLOERSHIE S M2 80L& 200
Lo THNORBRHUNG L L TOBERATH af» fthad
EREELTIE, A»FLED ‘I—/Jl?i” bl PREES iy
H o aid, FfOEOMHS OREEYEL f*?!‘?-_ o
FleAF Ny w2 b H7 ZOBESL 7 AOF B CHiE
I8 0, AZH o a R T {10 5 7o, HREES T
THAILT oV OISR 2N E, BTHOR
7 BERBHOMERTFMEL HIAFRE D P T 5
. RBCREE HifE, Ao hHEi'ﬁ" Ny =
B W F. HESICE S 2 THERAINEATL
S5, EEPMMCERMEL L OBEL.
3.FBME  BOoRETERELLLR. kS ESMaER s
i, EEADREREERCRD e T EE LN AN
ArO# AL L M OAE, o3RI~ DRk
DD ThH%, KD aEL BHROMEML L
fTil. FHLOLAEMIEZ Tk RET - TV D,
4.4 —ERE LDIHDHF LS 5L DIz,
EEOMADTERICIEL A1 00O ARML TS,
HEE, HAETHIEIZ 13 - T A 0% EFhid,

. TS T

b. ik

c.FUA

d.FUEY 5~

R ST

RETHBE I,
o RPN AFOFHIREHL & < O TFbiL T
A%, bPETHFREBEET > T AHjE &b
TAIEL . il A R A o ALE O 3
LRI 5 I,

(i) Mht, JH:LbMBELEMAEST 5,
(i) HHamPEEUAROER X b AT, Bl
2EU,

(i) MLWIREIES T3,

(iv) MEEEEL,
BEDAFIIWNE ST B, ROV —LF—F—11 ¥
A R, BRSO RS T R
y A METHRFLWMMTHEH. T AV HTRRTT
ICHUT ST M L =P S 20T, BRI 5 WK
MLTALELNS, BEBLMHY— F, T-13E
PIH T OB S O HE T & o Thih
I TRIERIZ L 2BELHfEIh T3S,
L ﬁﬁu:ﬂﬁj:l‘&iﬁ&- » R TEREE RO
HHELTE, PIVEL{ALSh T AH, FEFITHE
HAgY ul‘.r’i ERWL. AHEWHO—RNAFEEL
EFETEDLHIENY, BETL o Az CERT
5LOFESH L,

HWATHA 2 ) —REBOFABHEIEIA 5 ) —Fho—
HINAZ L EBFTEoRMEE Lo,
. Fvd REEAHEQORNEPHBINED S v 44
IR TAOREL LT TRV, bhEOKRE
Dk HICRMBHE TR, [SOMAEEEEeT
2, ZAE—H—THTOREFZL 8, BT, SAES
SHTHERMEL-Y— o412, BR, BESERER
ZHEEDBHETLIHORRA LT,
d.rrEyay REBSERHEOTVER, 7T
SRR S h, —HORMTHRIHLN 2130 h&E -

87



I o Rk P B

LRIFTH S, 7 VEREDF—C AT
SYBicw. fickE

DHUIEIZ X - TREIRBRRE L
DA,

5. BBLER

Wil NOFEE R A B, 35 X T e 12
S SRR EENICE  v— B H, Th
B2 cORBERSH D, —olzv—n EaE S A
12k o THEBHTF LI 2RBHN T, Wl v
F—RII00EDRSHEIN T S, THREY v 2w
F— i OHHE £ 4, BmBHEARR TS
o bicidEhs, i, RE TS PeE
BT OZGARBEE L TGEE S, Ea—A v DL
FizEIF SNz, HARTIINEE, HEHEHESARIZHE
laKOLOZREEL, MRPTH L, BNERICHGE
DEJ U= h—ERT, HTFERICH L TR 4
TERGE G T A O BEEEEESRE T H 205 W
HHBHFORE LB, SHOPELLE LT 4, K
b FIEAKICIE S SRR AAE OO T, HikolE
i, & IEEBAbN TS, tho—oit. #H
e F 4 Y THEEPO ALWWEG 2RI 4% /) L—L T,
BRI =2 Y EkE SN, ThiZet
’%it A L2 B B Wi < E e

T, fRofiliMEGERME L B ST S, B
12@#:%%1’94\ B

B. ® E
HliE < DAOHICN 2O TH AL, FRIZ
Pulifs A S 2 5 X5 ICHEINTE ., Lrl. &

EHI AT & SR b, STk, f’F AL Z Ml 7
St LavbiiioZIpEid s 8a08E L. &HO
HEERFZOHEW IRV AR, =y v=%Y—R0T
ia. F—%F 7 PCHYT AREFOMANL. HEOR
A TIRIES TS, 1Y ¥R PP e FHFELF
—DOFEENH < TV, HEOEEAR EMICRS L.
F RO PEH 2 = O @I B0 TN 0 RFE A5
NTWF ., BEIC ZBRORAFO LD L < o FHS,
ZOH. DARANBTEFEI RIS CORINCEL
b DBEL, HARDPGHESE PR OIFEAIZ L 5
Tz ThHAH, TDE%, LlEEPAMZT A
Y HSRFMAASITE LT, HARETRICEE - 2o
WVE = — RS . Ao X kmiEo
iz, ERERIZTF A AD fhr IZES, BRICAD
R#Ehiy v T —T7 ZFRA L 2ERS, ’?&-ﬁ-‘-ﬁ)ifiﬁéti

o8

HARMEOLD LD, —HT A ) AL TIEAREH
O, HAROERM, o LERE. OREEM
DEEALI-TERBIC IS 5 7o S TIUORINTR. MR U
15 AN ot ‘:m:&:'». HRENT IR ILT 513 L OE(L
[2157p - 728, B %HE, BREESHLNT. Bi
g, (MEELZ L T, BEETIIEEEO R R
L, whEMFhi-LoNEHLT S,

i, RO, HRGE. RS TREEko
BEAT| N AAMB OFEDSE ) ot BIEATTIE
fﬁﬁiﬁfﬁfﬁ?’} ) B O AN AL 727, 3
ROz 7 A ) H oSBT HICE RN 5 & 5 ol
FWMLITLIER S L2, iR, DA ORES ik
Wiz L, Niktg, BEEBICT AU hOHNSHUEAS
s, WERTESTVREEAZ G TN, il
L BHi kIR R Hiﬁﬁf)\g,.lﬁﬁa:ﬁif%im. O
Ehi-BiesE T 2, ABTRHEEMTFELO
ELODBHAI e v F ek L6 L {-E.a—Fi!L"Ji;J\ i
MBI, BEEERREL E Al EosEM LD
Il o Al ¥ 5 At YO ek A

13 EPBOEH 0RESH BT T, i 4-
F”] n._.L.- ""1’“ ?’Jnm_.’?’fﬁ*‘ 97'*&.L.._."’H'|r_.+.'
.e.k5'| ﬁj [ $f,> &

SR HGUL RO P $48008I T, 0%, *?3%
WEROH LA - T A, EREIH—ERA L
Li-HTHb,

W19, HIGEIZ LM KEED T & o P h— AR
MBH 44 BE, 4RO B P RDET
M, FoalVZDAREFOE. Vo -y RS LN
WomIES L2, SMEZ A= VA v Yy FIZfs
BOTIRETH LM, LP‘atiliJi»;) "?nr»ﬁ: o A —

Pt gl T3] Con s Sl o A S TR s ' e A AR
(e - ERH A2 kT M 2 O )



NYYIvA2— 7 7—FkK%, COMBICHE, HKilwH G
R INIE (TR , kiE= (SHMsRam) , i
F (R o5, #i & RBrh oA o RS LA i O KRB~ >
21 %0 ZCiTi, 77 —~KBHOD F— 24804 E»55 2L
TWae F—22BWRCULIET 5K, 2L THOIMERITDIS
MRDREDON 5% {RT 2D F— 20k~ Geodesic Con-
struction, Z Ziz A2 EO S VI RTOMEES, Hf33
HAHATHOYHD L L Th 3o UFZOMBED fOHW 2% 50 2
BALRIGRBEL T, 72 ) 3l 2 — 28 5 T AHE G
K) ROHN %@ e 283, (EHH

Hhle®E 2

A e A N G

=

TORHAENY I I VRE—0e75 —KZE(

BBIE7—FFT bTED. TVF=7—-TITH.
7253= HBAWD7 —%7 7 P TCHZYF=F—T
LB FRA, BT EOFEMSBEEDORNOHE - T
BOERAL, BEEBELLTOEDTHROMST
Fo BDETZANMKELTL BT b > TR FRA
U, BEHOF - TR ERA, F12, Hlcbznt>S
BCLERBEV ST ERIY TRA.
HEHIRETOL oD OFMER - TED T,
NORBARLHFENTT . FAZ IV H ¥ RFOFE
TTHY, 2V VA Z2DTY Y+ Y KEOHEEA-T
Y, /—=2hv 74 FMNAKRFOERFEEL TS, %

MR : BATZRRL TTHERES 2 HBLTEIRVLTT R,

75— BRBOERIICH T » TROHZE L o8 L
FERCT MR 24 LTSRS T 5 ik E ik L
T&Fll, T, THETORELEDFRERTFH
FLUTRF O DICFIHINTE - HEENBHRTH
DET, BL, bhvbhds, ThsOEEDORE %
HEODNONOATRICEA T A ENTEFEOAL BT
b5 ERbNAFBICH L CTRLRBEEAERE TR
Fo Bl COHFICHEFHENICRY MAFDOTR S
DERA, THUT, WBEEEI RS L0 5 —FHOMF
MIEHEE S - T, BEORFIREN DS AR DA
EOERIIH U TISAIN S T EMNEBICITHRA HAS
RBEVI T EEMELTOENS T,

MEORBRORERFEITEDOA TS, 22T
BMEMRIVEZ L OBEEZES TS, Ti3bb, L¥EALT
LT riF, A EINTIOHOES EREIE DM
FAEREL T 20D, MOEHTRRLTTERL
CEMTEBEVHTERLEST, WEINTWADT
T TN XFAIZKIBOLERTIC, THEDOBEEHMIZ, 72
LZBFICE ST, ZORENLIEOEILIoNS

EORTERD - TH, BRI ARIATFICEBITISH
ENBEHINRHETTNOHETO LD TICRB LYK
LT bDEEHEL T LT,

THOAREEF, HItRx 3@ @ETREVIZRE, &
BIZEDDPROZAVE—RDPD, LDELDHDAEE
DR BILECYREERNS NS T ETE, 1550,
bIbIUL, #bOBIIRKEE £ IERI G IR T A I Y
RUZ23HUZ, 10EFIC S - SHIVERO Y, —T V7%
BOTHEUBBEE2CEMTEBTLL S, 2L T,
COTr—TVZETETHMNODICE TN TL xS
72, HBHE TIS—RORYOETE, 315bbi
—RKEATD L DTIZ, 2D 8 4 %I 20MPHD 7 1 —
FTI0007v A vbiEs s, ¥oMTLENE L, L
WUSHTR, ZO3 02— FTHIERIC LK
30,000~50,000~ 4 vbhiENEd, Lnd, TOEIZ
DUEFELRBIE S TED 238, MBI EAERL
CHs

Z TR, BURHFICR LRBEHICe L, BEIE
FINDLDBOHEETAOSEML T 20,
— A e T)VF ZDRFHERNCHE S R EZRD db1s 1y
NEBOSBOEFRELE L, 2 2. FARHRAD
MEGEICHIN L TE 727218, BUAKIZMAZR T
SR IN L DORGFLIINTIZ, KR0S ORISR S
> TRV ERNE Uiz,

—77, BURRITSEISRO 1 DI, T & RIS RSE
55 XD RNIENTR T1bb, FRLIFFIVIC
£oT FHFAVTHLE, BT L, ¥ Y
DM EWR EEITH CEMTRTH L LT EL S
Lfce ZLT, FHFAVOHRBRELEDIT, AMERTH
bOILEOERFT 2023 2 ENTEE LN E
T

COFEHRZ, 72E2E37 A ) HOHHEDEH I % 2ton

59




F— 20Kz 80ADE3II L FOTLIE, Zh2BRYALHIBIZ2000MOFY pEFK—~LFE
141D 7 v 2 WD 5RO T 2 o BKORMIZ T 5 2F Y 2D ER DM INF 4 oo pilibh e
F— 202 Z O, ANLTHS L e —A o DC-4RRRTI AT THER I N S 51z
T, BB 222 TH 5. (K2

BEFIN TV B0 ERIRIZTI2 24— by, B SIIW42— b
SERRHE, AN OBI)

Ed 5L, TNDOHEREREPICLDT, 2ton DN S
Tton DHEIDHEZ2EBIEL LV T EBDTT, ThIT
$oT, ZAYHD 1 BOERAEPA LD RN 2ED
HLAhbEBNET,

ZCT, MR COFBEEICATSCLICLST, FHE
1RZ LEVEHEOMAN D, RANEHNA S EEE
VEB T EDTE, 0o, SETTOARDBANOEI- DD X
D HEEDETRKELF - 7 HRAEL T F A v 2L T
BOTEBRELRAVEL,

LA, FIS0LERTIZIT, 1M A DA
D1 %Y TFILUDRILIZIEIN 512D TT A, S0UFEH£Z DS
0T, £AFHDOADOSICH U CPuis A iEkiEs b
725 LTV T, M2RAIRENT T1220%, S VICKHRRET
TiE 6 ZMBEL ST TV F T, £LT, BidS
RRBBGAMICO 2, FTETERELo0H 2R1E
CHHDITR LT, BFEEARLT IS4V 200 TR
BEBHLLOBNA T EMNTE S LHIRBITIEY oD
FHERAVET,

COEBCHTHNICHEBICHBRMHD FTL. i
BEINELTEALNIAR (IHBHMEPIEXRTY
DT, BBIOFTF A4 v OREN, FHEOLERCDON
TEULTTEOEBATL & DD

75— FIC D F—a (BFEAM) 5, LIiClH
[T B A TSR T IS 9~ A M oW TOB0AERIc b 72 %
HOWEREED—2%2Fb L TV A XD, FHMNICH
AR > TOWAMPEWND T & E, bbb B 1
STVBMEND TEITONT, —BINIC TR S TT
k<Y F L1, TOF—LDEIRE, &2 T5H
Za—IF—FDECILTHH 5 LS 3 UKEREE
R DR THT SN HY) & HR LT/ 1000 T

72708, 1 OB OFKE 213 T FALL 1000{FD 1) %

60

BMTHTENTEET, Z7A YV HRTZ A h 9560007
ANVEENF T T H =2 F 21 oD A 7 AR A
WELUZ Lo PERD &S HETRT A ICI3HRIME
MatcTL& DL, ERBENPDP S TU & Do F
72, FHREBHLIMHTLIZL, #UBKIE, dideily
BUBRETRED 572D TT, Wb 5k A M 512,
ZLREZDEFIBEVTEIEFNENES Ah o 23T T
T, CORYMERTS T LRARBIR EOFNIT, bh
bW AR TS DI 7 O L 1RO TR L
P52 OoNFRATLEL, PIH=AZ /AT Vv
F=TFRELEVALLFLTINWERATLE, £CT
ZOIYIIHER L T, FABARATHEY LTS
NEEHIBHDOTRINEBRS L 572DTT, Thds
TP ITH=AZ Y DHT— VT 19564 6 BIToskh I -t
WTd, MHROAZ DB E L EIFEDIZDI, Bk
RAESMG 5 T LHih %, AL ZORYAZHOBEIL
BN OIELEY, Ry I~EHIEINnZTL. b
HAOAEMINI DT o AV Ty INELNTHOIE
F, FRANEONTHZ L, LT EHEISKEA
ERSTRZT LIz, TTHBERNET A Y hR S THL
fb;ﬁoTub% #80E THER A —H I -5 T L8
TEFELL, BRoAEHLET 4 FHOALRIL KT
ﬁiﬂﬁfégtbl’éé‘ibto COFHICTHHLTOEND
EWV D A, BBTFFAVTACY S THEL 2 H T
FoCUEINTADH A EN F—A(HEBH) T, 1 HT
MV TONT Uit TDF—ARKED F—A XD KA
fIEHDT, PVI=TATTEFTEDIT, ALY
TLoEEHBLET, THTHI TONZZL, F42, 10
THETEE T,

BBHEHEEL T E S, LEICOVLTDS Z TR
TEFHE, T13bb, XDPRLHONG, KDEL



NTADAABILFE—AL: cof—n
RECEHO LS I MO L5 0ER LT

=B AR THIITONT I 30

DbO%{ES LWV IFE, BEdIMPELS EVHE
B, ERETEZINCLOTHESHEBVELL, B2
CNODOFMMTHEE L TEHREA—FL, S0
MoTEFLOKENWS IR ET BE7 AV B A
LI~y SABCOLEFRMAFIRL TR Ln
o, chEREAEMBLELmEBNES, §
b, HLRESOHICELRIIEABOE LT
2, ChoORBAFPNIZRAR LS80 E
T HpOHIR, TCITH D F—LREROTITEE L
MDD ELRNE T, =a—a—7 TR, BLO%E
20 U THAMEEE Vb D L ODHEEN, I 4
EDHAEL 5 TiTbht Lo IcBnEd, 200Fhi
25, 01 olfOMOA2BEzOEEOAZICHEL
'C."*&ﬂil’-fa‘ﬁ—) fedH L LR LT EFTRA

HIHRAEFEICHPEOREL LS B H ) 1-3-543-}'.
ﬂLmU?Lhﬁ&n£<Lﬁ&.MMUOTUﬁVH
HWEORD, T15bb, L0 RNLOT, JELD
0%, WU TELE2RIMTANILRES, 4
BOFKICER LTI, AMhhrofEdH:LT
WA T EMEES S LT 4 izikBleks b
TRA,

NP . COVEROMEDE. BOEMBECHE
VS S TLTHRM UGS - e MEARIZ RS TS
TDHEENH T EER TR L T 5, & -';t;"‘
DEW Line 242 55 IVTRAD F— A% Ao dofke
BDLoAKHLTEE L, TOF—ADZ &%,
:h;‘],b;lui DEW Line, Ra-Dome, Plastic Ra-Dome 77 ¥ -
PEATOET, FERICAKSENEDT, F)V—v S5 Fin
SGIAFFEBETT 7 2AHICREIS, T ) a—/ v v
MOWHINE WD v—F—REER S A E L
RIS 2 = 2D DITEIFFRRD & 2 A~

LTEFILice R ¥ —a%~ ) 27" 5 —THRRL 3
waﬁam.vﬂb«”uff~tﬂ@t%@ﬁw§ﬁ
UBRl-ThEdd, 2holta k.0 Geodesic Dome?]
DTF . INED F—aRS8AET 28 a1 it—RyIz
TRBEMBMICANET, bhbhiEE LT 200t
7 &= FEB#SH & & 4 YLkt F—AD7-»icE,
DETHNEBEL TR LT,

bbb, DFA—s—f— ¥ VF— A%E 558
ERALEELCHETT, Chit k- TR TNTORE,
TNLAFKROR T C LD TEHEBE 300 FLrD-2—
e el (. m~¢g®~?nrn_hhﬁ—
FEB SR 2 VSRR K — 4430005 ) L{E 5 ¢
ﬁtkﬁfgﬁﬂhﬂtk*gbémuuwbw.;0
ZLDLDENEDL LD O L - T, DT~
TOARCERIZRVFREEL o T EMNTERCL
ZHIDHEL, CHETENTEOR S LOERD S
DTT e TEMHRIEIESD T4,

BHELICOOTTH: -, F—AldFasavnesd
DESCRIFTH. ChEIBNEXDOLOTTH. F
fo. THICET AHBBEEARLOTE H,

23— hoik. LAVWAREIIITEEEINR:-
DT, T FOWFIENFFA Y LbDTEH, 7
FRAFP—T 4 VT e R 0 — bl TlISHI-LO
T, LR T AF v 2 AL TS, F—aOMbi
BLSHLOSDOTLEY, 4H TSI TRIESH
RECEOBNT T, ZOMIFRTIETT. LAL, Hd
LOBRFEE TN, B i Li-—o g
12, MEGHREBARWA LM TE, $4, A2 TiC
ADFTHELN T E - MHADBUHNL C LT
ZETH. bL, 1004FERC = @ FHE% A&ﬁk*ﬂr
HRASET 42 DIE200~300/ 12 7 0 72 TL £ 9o 1

61



FE-THROINTE2L 00D 1 o2, HE

BAERLTOHRS LOEREI M Thicc 2T
T, OARBZDES B F—ANHVEEHH LA

STWRIGENH Y TRAYN, ThEIERHTA-BICi2
FerpERORRONENEY SRATLE, RIdEE DI
EMEBRL L, 2 DREREEZE b TdhiEl
SRP-7DTT, ThiZ, TO24EMICHERDO LS
33 F o R fil—olld 5 e T, BB COREE
o TH, FHo LLHEHLLBRDLECA~NET L
M, ENTHREBHFIC 2EMIMD T L1, i,
bhbhMEIERE LI L e T3, 34y
FrEMICH ERAD F—AZE o722 25 TFH, 2h
O EHAERZERLIL-0TIOARTTETL
FVE LT, SIS IELE, ORI —EEN
STHTEUPSKLTLE D

HELIE F—LAOITENBRERREINTESNET
. BHBRICEABRRERNWTEhEZEDLSICE
ELTEHNETHh.

75— bhbhiMEOY 27 4%5%E LiidhiFE
DERATLE. FEVVIOLDIE, HoH 5 F—
LAV ATLADIBTRLIVEDTE, ity
— FERNT, ¥, TOIIEBREEBOENT, -
722 @ Geodesic Principle Zf{nEd, FHb b, h
OB, 2F D —HORMIOHRIEOTT., bh
b, bhbhHBOEENMITEEZL ML £ L
tro THFa—Ty YITRARE (MT) TR, chéiil
SRRV AE L TE D 948 FAOD RoDome 23
WL & CAIMPHO A THEIF 2 20 SRERAH L #
Lize RO L = BIZHES 1 310MPH DRFEIZ T L TH
IS ERITE AT - 0T ¥ DT, Thd
D F—ADOHOD2DIA4E, il T205MPH - 1 5 BFED

62

BREZIT F L. O RN OETE
HEEROLC EMTERODPERLTOATL LD,

Geodesic & (\SEEICDVT, 3P UL BBELTH:
fEFEEAD.

75— : Geodesic &1V FEZBOFRMET, ALl
OEOELBFHEIRHERLTRL 5. F—al3Em%E
WHClOoTEFAELEMOEEEELT 1 HlOBDOE
VT, Thez, F—aZFEHL &9 T 50056
Wit ¥, F—aifloEodoicBhEsS L3 LE
WOTH, T TCRBELGLEELIREBILHEE2h0TT, F
— ADERKXAOMATE 220, Ahxin—
BRERCAMT S Lo T,

AR : frequency 203 BEORKIE2V TR &

IS— RRERAT L ETT R, BrahEiEE
Nk DT, GHRHED
M WARABET L0 T Bl

25— FDLECELT, F—allffA450, 3
b, EHMIZERT s % F—aRicpfiEe 2
DOTIREL, b ERPMcEhLTHL Kot TE %
T BOBRDXHUBLOTT L MOBMILZIZTEH/N
BUREHFECEMTEALL. Tl 1L TADRE
HITH, TNRLEPBOTL &9,

PRIZDTAFT7REAR LA TOBEMSBONE
Lich. IEZERITHREMLBBELD.

Wi B iEELHIILELORRTETL L ATHT
Lidpdit-olBo b Toll LoMEr L85 0T

75— MERIIIERICER T, TRADXSICH
EE IR FF A v OV PITT, BMRH T
RHTt, HUHOb - TWA 1 1| oOBBRLOR
DApER TR LG T, BT ZOESRICIZROEL
FRAM, BEAIOY Y EVITAELICRIENT



To BRBEW 7 v ZRELVEBRVES, T Zh
., BADICHRNIEEDTT, MRz DX 51 Dn
LIIHEE ST ERAT LI, BOT7 477 3MERST
Bichb &3 TERD F9, <®¥X"'ﬁ"<’£’("%i’l"(i?"?"%i\
ORTEVET, MIWELEX - EBBD T,
ZLTHE 72D TThSeeeee o (MR DHIKD)

FA RS ORI EIC R AR » T D 37, bhubhl®
L TRIBONDRAZHFEDBERLOH -7 &

D bR TR ORBAZH - TOE L, RIIER
MDBSEICES L TOIEVED f& Geodesic Structure 75
STHEDTT, TNIIBEBEITERLA > THOISWE
IHEOHPD X H LD TT, Ji%«,at TV 5 DIZ B3
123 TT, ZDREMEBTI—T v THINL<T Ay b
THIDTT, 2D LEHIC, bhbhid, > EE
THO X5 WWHERC HAD T QR THYITM AR A
FTEENIHMMTET EDODHEDTT,

=L TESNICRBREZELDLSCHEZICKY
FIh.

725—:77 9k VvOEREDLEFLFAUTIR, C
DFEDOAHBTE S DIZY 1 = DMFIEE S DOASGHME T L
hﬁg:nfwft&%%t%dm R ICHT
LELEM, CCTHROBEZ2ZEIAICLTEEIL s
5cw%%tﬁb,'®&W$ﬂ§<¢gwn*&&f
U7zo T ORYNIIEREERZ WO 5704 DI B15ET A Hirh
TRIBDIE 7P TT SHDT 7 v NV ERED
7 A AfERARRAEIC T ELIC YA Y — DR TTE
THED T, ChIZIEFIZENIT 177 THOHFEN
2HDTT,

NIYIANFTH>T, BB PFTRAZRFZ LN, FAES
NoZFEECEBCBOXIN, HALIIThz 2 Ei
ATHEROEITN IS5 v b S ATEREONTTH,

75— HRBIRTHEMEOMTTE TS Octa-
hedron Tetrahedron Truss WA TWVAT 7w b b7 AT
Bk Ed, L, RO¥4bhoRUAMEZI N
e, MRS IKRAERL, FAATZDTIZ v b
FI AR TED TREVMEVWVET, 2D TR
BEEORIR b7 21D TTH, TOEEMNBHLMADITE
DETH
WP B 5HLYDL Y EBELET.

25— :zhid, IXRTEZAXDOMM»LTETNS
Wb L IEMEE 7 ATD T,

WERCHEAL EMNHBEIDTTH. [IHKEIL HFE
BT XY MEEYORECANDIIHTL £ 5.

75— Neff LIV H ADELTT,

COBDLDEIEICRETATL £ 5D

75— COHERRBEFROORIEDE LI, F—
AZEBUEY, HMOElED C &8 EAIERICEIRIZ o
FET, 272, NEZHLTEHKEZL - D EEHLR
FhIERESBODOTEAMTY,

K[BRE 3 ST Geodesic Dome ZETI-AFHTL
&£5h

25— 22, bR EZ L D F—ADHI TITKH
i i B ) O

= AFEEFENCRLLBZODTIN, hAEILER
—ACHBITEFERIFRCIOEMOTOESTH.
HPEBRMESNICHE L FAMBEFRND D I,

75—:1x%, EDEBYTT, F—ADMELHED
NIEEFITRFRPIIBEBL TR -TLEHDTT,
LipL, #4H%N F—s2DBAITI335080D 1S 5 2o
PR EIN S EHICLTH Y T3, 2 F DT
DFFEEDOTT,

63



Buckminster Fuller’s 30-year-old Science of Geodesics

Question :  Are you an architect or engineer ?

Mr. Fuller : | am not professionally an architect or an engineer because | did not take an
engineering degree or an architectual degree and | don’t practice professionally. That is, | don’t
have any clients who come to me, | don't have an office, | don’t profess that | will do so and
so for anybody. | am a research investigator and | do have some degrees, but they are all
honorary degrees. | am a Doctor of Arts from the University of Michigan, and a Doctor of
Science from Washington University at St. Louis, and a Doctor of Design from North Carolina
- State,so0 ...

Interpreter: Don't make your statements too long because we have to translate them info Japanese.

Mr. Fuller: | have been working for 30 years in the exploration for ways of applying the
most advanced findings of science and the tools of industry to living needs in contrast to the
use which has been first made of high scientific abilities and technology which is mainly for
warfaring. | would be interested in what might happen if we applied this high capability directly
to our living arts. | did not take up this work idealistically because |..... with sort of a
mystical hope of changing things, but because | was convinced that the day would come when
it would be a practical matter to apply the high scientific ability directly to man’s living needs.

It is the nature of industry that it is a very swift evolution of regeneration of tools, where
the tools make more tools, that is, the industrialization is assisted by which man can actually
change the relationship of his naked birth to the environment as no other living specie can do.
Therefore, | was sure about 30 years ago that the tools and technology of industry were develo-
ping themselves and were amplifying themselves at such a rate that even though they were for the
moment preoccupied with the emergencies of war, that the time would come when they would
have such large capacity as to finally be a practical matter to apply them to the living arts.

It is the essence of industry that it employs chemistries and physics which, though invisible to
. man, continually do more work with less pounds or kilowatts of energy or materials. So we in-
crease the tensile strength of steel so rapidly and so greatly that every ten years we can make a
suspension bridge in which the cables are reduced in size — smaller and smaller and smaller. And
the automobile tires — my first automobile before World War | — the tire could only go 1000
miles at about 20 MPH before it was worn out. Today my tire will go 30 to 50,000 miles at
three times the speed with great safety. Yet it weighs a little less, and superficially it looks
like the same thing.

So | was convinced that whereas the politician, the economist, had to deal with a world in
which the economic law seemed to be that the population was increasing more rapidly than the
resources could be developed — that is the economic law of Thomas Malthus. Therefore | felt
that because the world population was increasing very rapidly, that the politicians had no recourse
to anything in the end but war to either eliminate the other fellow or be eliminated himself.

| saw that on the other hand there was a possibility through the industrial equation, through
competent design, to re-organize, to have design reform and design revolution instead of political
revolution.  Through employing the industrial equation, we could bring about a design revolution in-
stead of a political revolution. And with a design revolution, instead of people being killed, we
would help them to live.
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This meant, for instance, that we would take — the American automobile weighs two tons, we
would take all the automobiles gradually off the road and out of the two tons, we will make two
one-ton car each — each American car would be turned into two cars, better than before.

Therefore | could see that by the employment of these principles we could go from a world of
great scarcity and very low standards to a world in which it is possible through design to make the
resources match the total population and with higher standards of living than had ever been known
to ‘man, any man.

At the beginning of the century, 50 years ago, the industrial network and equation was serving
less than one per cent of humanity. And now after 50 years, the industrial system is providing a
comfortable standard of living for one-third of the human population. Just before World War I,
it was only taking care of 20 per cent, before World War | it was 6 per cent. And | feel that
at the present moment, that whereas the world is in an increasing state of perplexity, politically
speaking, we are emerging into a condition where we will only get out of our great dilemmas
through good, competent scientific design.

Question :  In view of the limited time ovailable for this meeting and because of the fact that the gentlemen you are now talking

to are engineers and technologists, would you please discuss something of the scientific and economic figures of your design ?

Mr. Fuller: | have now completed my statement of what | am interested in, in a general way,
and what we have here as the dome represents one of the results of my investigation for 30 years
about how we would apply the industrial equation to the building arts. The dome we have here
encloses 8,000 square feet floor space. It waighs 1/1000 of the weight of an equivalent building
of the conventional structure that we would put up, for instance, in New York today.

So, for every ones building | can build 1000, but it can do what the other building could not
do. The United States wanted a building in Afghanistan which is 6000 miles away from the United
States — they wanted a building there in on2 month. There would have been no time to build a
building in conventional manner, it would have cost them very large amounts of money and they had
a small budget. Once the occasion was completed, they would not have needed a building there
anymore. The so-called permanent building would have had to stay. It was an emergency political
matter and they gave us ons month to produce the building, and one airplane and allowed us one
enginear to go to ths foreign country. They had to have a building which could go up in any
languagz without any bluzprints, And that is what this building could do. This is the building that
was Flown to kabul, Afghanistan, in June, 1956. In the battling of political bosses for the interest,
support and favor of the pe=ople of the world, emergency called for the moving of this building
again, so thay movad it to Bangkok. That was by air — they flew it to Bangkok. Then they flew
it to Tokyo for last y2ar. And from thare it endad up in Osaka. Whan thay are through, they
may fly it back to the Unitad Statss. It could probably go around the world in 80 weeks, and it
would have basn put up by paople of four different tongues. So this is what | care about in de-
sign — this is 012 of my buildings. Tha Kaisar dom= in Hawaii — this was put up in one day — it
is a more parmanant building, it is an aluminum building and it will stand up longar than any of the
stona buildings — it want up in o012 day and can bz taken down in one day.

| have felt that in all tha years that | have bezen at work that tha principles that | have been
talking absut of industry, of doing more with lass, of doing tha discrest thing, were born in the
Orient. | hava felt that those principles have gone around the world as industry and have now re-
turnad to tha Orient. | fe2l that while th2 paople in tha United States and Europe have used the
industrial principles, they have understood them very little — they have made wealth for them and
comfort, but thay have nat undarstosd tham philosophically. Ss | feal that the dome out here is
ths sam2 laaguaza as th: Ovizatal laateen, it s dasignad €5 do a spacific task and not to b2 a
mamorial. In Naw Yok | hava s22a in my lifstina Four complatz wavas of removal of what were

called parmanzat buildings. Each oaz is a mamosial ko th2 relative ignorance of the people before.
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You asked me right away how | felt about the buildings of the Orient and | particularly care about
the paper walls and the delicacy of the bamboo, the high competence, the intellectual competence
finding out how to do more with less and the willingness to make a living solution and not to try to
make a memorial out of a building in which people are going to live.

| am therefore very gratified now to discover that after this 30 years of research, my own govern-
ment came to me for solutions that they had not been able to find themselves with many billions of
dollars. For instance, they came to me to use my dome for the DEW line, what we call the DEW
line — the ra-domes, the plastic ra-domes, very large, which enclose the radar instruments from Green-
land across Northern Canada to Alaska through the Aleutians down to Okinawa. They have come to
us for domes to fly to the South Pole. The Marine Corps — they fly their domes with helicopters
— they continually move their buildings around by helicopters — they are all my geodesic domes. But
these are temporary defense emergenices. What we care about is that the Ford Motor Company came
to me for a dome and the Kaiser Company.

We have now learned how to make paperboard domes so | can make a whole house — a large
family house — out of paperboard for about $300. One large paperboard manufacturing company can
turn out 3000 one-family domes a day. We can now see, through this technology of doing more with
less, that it will be possible to bring very high advantage to all people of the world, that this is a
new kind of equation. Do you want to ask questions now ?

Question : He wants to learn—the dome seems like o nylon bag—was this a special order ond what were the specifications ?

Mr. Fuller: Yes, it is all industrially fabricated in many shapes and | designed my tent and it was
made by the Irving Parachute Company. Sometimes it is plastic. The mathematics for the dome —
the mathematics were difficult. Today they are possible because of all the mathematics that men
have done before. But the modern electric computer — one reason that | was able to do this was
that electric calculating machines were available and all the previous tables that men had made — if |
had tried to do it 100 years ago, it would have taken 2 or 300 hundred years of light time to do
the calculations. It was one of those things that have come about through industry that suddenly the
new ability vwas there. Other men might have thought that there could be a dome like this, but in
order to prove it they would have to do the mathematics and | took two years to do the mathematics.
| had to buy my time — there were no patrons against my two years’ time. After | had done it,
the new computers came along and now it took me two years — we put out a calculating machine —
| just made the largest dome in history in Louisiana — the calculations for it went into the computer
and they came out in 10 minutes. At the beginning of this century, it would have taken two life-

times to do the mathematics. | am sure that is why they did not have them before.
Question : He wants to know—you are getting more or less into technological analysis of the dome —how you figure the stress,
using what theory of stress anaolysis.

Mr. Fuller: We had to evolve our own system, sir. All the dome systems — Timoshenko is
about the best of the dome systems. | do not use the shell method or any of those mathematics nor
do we use anything but this geodesic principle which is really a wave phenomena — a series of
concentric waves. We evolved our own mathematical strategy. The Massachusetts Institute of Tech-
nology, investigating all the different strategies known for analysis, calculated my ra-dome and came out
with the answer that it would disintegrate in 16 MPH wind. Finally they statically low-tested for
310 MPH. Two of them were on Okinawa in a typhoon this year and they had a recorded wind
there of 205 MPH. This answers why we cannot use the old methods of calculating.

Question :  Will you give us a little more explanation about the word geodesic?

Mr. Fuller: Geodesic is a mathematical term. It means the most economical distance between
points. The dome is then a set of lines which represents the shortest possible adtions to enclose the
space. Therefore under forces which would seek to transform it, it does not want to transform into
something else. It is already in the most comfortable position. Tell them the higher the frequency

of the sub-division, the more we localize any attack,
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Interpreter: | have to go into an explanation of what frequency means in terms of .....

Mr. Fuller: Well, just the modular sub-division, you point out.... (the interprerte interrupted with his

translation) .
Interpreter : Increasing the modulation makes the .....

Mr. Fuller: Yes, makes the—any effect on it, any concentrated load simply has more local effect,
not a general effect. Like an eggshell —you can punch it with a hole anywhere, a whole lot of holes,

and it does not come apart.
Question: Which type of construction did you get your idea from the airplane or automobile ?

Interpreter: Which influenced you most, | guess, - the airplane or the outomobile ? That's technological, | guess, in your work.

Mr. Fuller: The airplane is by far the most important. The automobile as we know it is a very
inefficient piece of design — | find it very offensive. The only influence the automobile has had has
been to excite my indignation. | am not against the transportation, | am just against the idea of mak-
ing a horse-carriage into a symbol of a culture. | think your tricycle trucks are beautiful. They are
much more efficient. | did not gain my influence from something like that. My thinking starts with
ships of the sea and the air and actually in the technology and the mathematics and the science of
it — | have been a naval officer and | thought that ... (interrupted by interpreter for transiation). | am
interested in the science of structures and some of the discoveries we have made have apparently
reached the principle of destruction of the nucleus earlier than the physicisthas approached it by ex-
periment. | have geodesic structures in which the compression members do not touch one another. They
are like a building of bricks in which the bricks are not allowed to touch one another. The only
thing that is continuous is the tension members — could be cables or they could be just magnets. So,

we are now coming to natural associations in principle, like the nucleus of the atom.
Question : what do you think of @ suspended roof made of cable?

Mr. Fuller: As at the Brussels fair. Well, the first big building of this kind was the transporta-
tion building at the Chicago World's Fair. The architects who built it built it from my suggestion, so
that will tell you what | think. But they did not do it very well — they had massed tensions instead
of having a compression ring. The United States building at the Brussels Fair this year is a wire wheel
turned over on its side and it is a very good idea — it is efficient.

Question : He went to Berlin and he sow some flat truss work and | guess they were quite interesting to him and he is wondering if
e

you dealt just in double-curve surfaces or whether you also dealt in flat trusses ?

Mr. Fuller: | do deal in flat trusses, what | call the octahedron tetrahedron truss, that is the all
triangulated truss, but | also show my students when they ask me about the same question, | say let’s
go out and you bnild your flat truss out and here it is a cellular truss — can you understand me, sir?

Interpreter: You had better go much slower.

Mr. Fnller: It is an all triangular, what | call a tetrahedron truss.

Question : He said that about 20 years ago he reod on article about—this is where they inflale a balloon and use the balloon for
a form for a cement structure.

Mr. Fuller: It was Noff — it was invented by a man named Neff.

Question : He just wants to know if there has been any more development in this kind of work.

Mr. Fuller: That turned out to be uneconomical — the fastening down of the dome and then the
makink of the openings and so forth later turned out to be too costly. The pressure of the air — it

had to be fastened down so hard as to cost too much money.

Question : Did someone inflate a balloon and them built o geodesic dome?

Mr. Fuller: Yes. We have used a balloon to assemble this much of the dome.
Question : He haos heard that usually the domes are net acoustically very good, but he has heard that the acoustics in the Kasier dome
are very good and he is wondering just what the explanation is for the excellent acoustics in the Kaiser dame whether it hod any-

thing to do with the way the hyperbolic paraboloid was done .....
Mr. Fuller: It is so. A smooth curve would re-echo back to the center. Tell him there are 30

different angles which send the reflected — a sound diffuser.

Questioner ("he"): Shizuo Bon (Professor)
Masami Tokunaga (Architect)
Tadashi Ogawa (Architect)
Takashi Adachi (Assistant Professor)
On the 27th, April, 1958, At the Japan International Trade Fair, Osaka.
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