11, &% 8 Wk o 9k Ak e b
WEW AR W A O K E

(EANL04212 B 16 0 B X—E A 104212 A 31 0 28

WEE 10 4641 21 H OB EEEIc N o TEIBORZ 7R IFFE K L L,
%%KﬁLT@%ﬁ%&T%TLT%%K%T%ﬁﬁ%K%T%,%%mibﬁﬁp
TR E WATIC LR 20 km E T T L, 155, BhEL@mB LT, BAKRT
WTER L ATET ETPEMCIRT b, BB IICHIST O T, Lo pitE, FEEO R,
BRORBLENL OO TH 5 (BARBEHFRBIR). FhcZ it HEE & R REE
L OMICRCIREBEOHE S, MPOBER L7 L0 3, LMk omlh . L THS D,
BRI IR VEIZ BT L SRR T, SEOHRT & Y ikRo#FE
OTH 5.

RGO 2 REREREO T , PEOBMIZMBTONT , YLLONIIEFO B 21
A LTI TEF ST B 5. AL 7oL IEN & 3~ 2 DA
2, BT L ORI L U W, #4 B RO &
I L OTHMT 28T 2T, MLOBREBETOBEO SOMEORINL, 4EOMH
TR & F , (IR OREET LB TIETIC R 2iTd 5. ik,
HOBTOEH b LTATERACEI LSV b0 LBk s. WLOMHORKITHE 2
TeoE i 3R KR & BRI E ol RVl EF L TH 5.

IR 2 Ve T R 3o B RIS OB L b E L Th WO, Hifko s
DAL ST BB LT LWRIE BT HA0RH 5. BAREEM 173 EicR L
72 b0RIED 1 BT H o T, IhREREOILSH 700m, 9/1000 OF- b HHLA 5
25 1000 O b DT SBRIEICA D 5 T 28 ) c i b DT, BENL DD
D, HAD HiC AT b BRI wiT bBI S, Wit s & T BRIk
oBELBHEYBLTHIOTD .

EHIEE T, PO, B B ik U e thE3 R 0/ 2 Wik OB )
PR LTHANRME IR O T d 2 W, FMEOHIZSEOZERHERC R TIRARRERRE
MICEN T b D, AREEE S 8 BBHILD L ohilicBne b o (BREFH 171 E2
), W AR A O P 1 km O BT KT HIEOD thic fak L7 B ik
BRI b OCRAIIS 220 B2 , KOmHIAZENE JH IR TAEILRS
EHECEN T b OSREF 2R MRS . AR BT 7z il b O R ZLEE



B E Bk o WOk E M 149

P EEHSZRICIE, SRR ORI TUEMTA O 12 & ik EH~O
FRhZ b BL TRl ERIHETH . :

OB MR IUEOBITRT I BILINTH D (BREEIERIZIR) UL AL
THEEO P, PROWTRER YT 2 b0 & R LA 28T, IR I3 0010m
& WASECRA DR DO E BT 3.

4 BEEEO IR W O7 B BT AL , R S BIOMTT & >4 1B
EMAURE , GO % 4 U Mg M Ic BRI 2 DIER LICHELTH 50
T2 (F1E ABETG). £b, #58BEMomhE , BUkozlsmo iRl
& AR BN 7 REHIR MRS T 1 2 T B R O |
W& R 2 I TH DEHCE~BN DB, SMEDI
CRTHHGT- B & 400 L, BB REET L, IR
TROMHOR I PR THEFTROZSE X Y |, Wit kRHE DL
FITHT CHURC R E I3z, Jbh & FREVIND 23
DRI (REEMRN O, BARELHRIN) ¥
10, SEICIT & 0 TRIEHE ORI O [EFAL 0 Lo, o
RICETTHEIRA ERU U7eHiR , BEEHSICRT 2B IR O RN R B O 2
HEEN LR THE~LNZOT, # LILOBIROTAE & BT NUT R0 il & IREM
CBIRORE Licd 2 b0 L EATHNS. (BAJLE No. 18, 19 2.y -

BHULEROENC REE OWHIR 4B OZHEO &
BIEC k 5REIEARTH o bBI &, Hik
R OBIEIEZZ U L, BB ERT OB N
FEED ORI XAUTIERYY , L RIEIc R
THELZ2OHTH 5. Mo Bl b BIsiEic
BELCTHB L7eE— BRI, Bhd:, 55, i -
NBFEOEECHE>TH 2. &b RSENICIZH
2 G /NETR LeBhic i3 54 o0l 0%
HIO BRI LTH 208, o —o1 /N3G
BHIROFERDLTIC L 2 5D TH b , flio—o
BETASRORTFBEIC Y 2 bOTH2 5 L
DT, ZEE 2 DR MR TR v 21 &
DTHAULBARM S FICTRIED A F W ) TR D v b o & UL i 2.

o1

1) SEEE, RIET B EmE (B 2 i),



150 wom oWl kI

SRR O P ST EORT bEEEASROEHICRTRY b ERAHT
B0, ILIEC BAIREM 2 DR i X UT, BRIBIEREOTHhHDTD 5.

P EORSCHE 2 ORI D o THE~ DI, Ykimihz 2 b ol FERIO TR
PAFNEE(ED CREFRDTH ST, B LXEHROLTE LICROTEFS
LOTH b, Lo T IRt O MBI ¥ BiE 2 B O T BRI WE 3 5
MEWRT 2 bOTHDEH~BND. ROTIOEROBTT I FiFO 4 F258
T, 25 L < B BRI 7 5 WSO E N s B B S T D b 0L H
AT HETEWTDH D S

PR BT RO % Te T B BT AT 7 BT R 05 L7k 1T, MO
i EFHTH 55 EIRSDFHCEERS ¥ 0T H 2 A, Wi BiE
DREBHOREC X 2T, BARBESN R 5 EH~b0D VRN ERT
e B A RO BT NPT 2T LR b o L WX 2Dy, BRO%EIT
BE B IR R R Bl ¥ &5 TH 5 5. RiFROMHIEO HiEmh o R
RO RS OPTH B & BB D. o

AR , ST O AD B L 7e 85 , WRDNIZER L CRRs ol
OUED i ¥ & LR 0, WihicEfic X 0TI B0 Bl K2 B e TS 2
KRDDDTH B 5. FUMENOFRRTKTO MDA EE NG A3 L5~
LTHED S LD TH D 5. RO KD R b Bl EilhFER 5 waAR KNI
B3 bOTHHEHATS, Hilf2E: LTOBHELbHE~THHMATI A
W RET & BT HARICIED T H 2 O T, WD PIC ZIFEIHR S > BIEHIE R
H\nk —REHEA~ LD, B L EWEER D TH~UL, ke Uil ©
PRI DR ECHTIE O TH 5 5. -

SR FEEoR R L BREIR, Sl BRI X O TIRBAR B 173 RicoR Lick
HRIE T ST Uk, IEREIC X DT IRTEED 1 DN D 450 B &, JUREFD B
Fu v Ll LT ORIITS 5. HoTRBRLF 1 IIEEDETLS. L
s 173 RO 7z Rl % 2 5 BT 13 S0 I3 TERE DA M A 2 B HRE TR 723 &
% bR G ARSI BIEE I TSR T Rk Sl & 2 2 B
R L F OB AR T & DT~ DDRP BT, Mk DEI ORI
YT , OO B 3t 2 RN ORI EIE T 2GRN S &
AT T E T B 20, TR RILRICHCTIED il FF FILAR BRI
M) ic X CTEEIFAT BT, SUCHAR o7 R EOBOH TR LA DIE

2) HEFFIERISER 10 (1932), 235,




S 3 Bh 4k D Mo B M 151

DORICHE LTh s B a8k il bAAE+T 238, Lho %+ 2R A
b OT 7 B ORI L TE A~ 5 2HmOEEI© 5 2% bR
Vi & LW & fGEBNZ MO TH B, #5 LEICRERRIN S UTE biclbicdd
LMEND 5. WERIZROBITIT 57

30 em FROMMA L RB % 2 ¥l LT~ , Wi HOWITE T~k RO & it
o A RITIREEIEEET) T 2 ML 28 M BT ¥ B~ 2 M1, SISO 3 18 &
T4 O (1) (2) (3) (4) ORERNERFCRF I ERET 173 (B0 sk i 7

O 4 w)ﬁmmmmwx}ﬁi %

(4) P i v"!Lﬂ% i

(2) F”'"“"‘“"""*"“ B V‘:‘K

£ 3 fif
[ £ F20TH 5. PELHEOL WEITAE2 2[R, REOBTER A
TRHEWDT, 7 ACHDOTHDRARE <5 & & ORIOEEEIT 8~ T IRk O
Bh2hboT, L Cc—mELLrnd .
205 4 R B ARICE L TRtcik ol 2 T d 2 Al LTt s,

B».\

|
| i
£ ,:\““L\\ ey N\M\‘@l

N ’\
(2) ™ (4) s .

3 4 fil
WEDEEROE TS 2 &, WHOAKOSEHic REIFRBRAL TS Shw. &




152 [ I A N

BREEO (2) O 4REIFT X o THEMBEETIE L3R4 T, THEILOSGAICH
g % b QDR HIEN O SRl o 4 L AL, PIiERSHEOI# 500 m , MHE=
75 WAFIC A U (35 118 C 1. BRI 217 ERILEOHE T, Wilkikk
DEBROEED (2) & X PRl kv H 2. [MEROEIHHNIEEH—IISEEE
[0 B IS % B TSR 23 % B R b L a e GE1IE D).

AR UARR BRI 7 2 e i Bl Tk, JEl OB IC 30T b 3SR T H
KwWOTh 5. W FRIAT 2 C R AR /EY , Ikollic TAREIMOED)
DEESIICAE BT T AT & v I LCEER Y LT bRio Fligimiiga &
W 2 R ARV B2 L, R~ o K M EEES R o ¢, Hek~
Pk O CHHIRIC T © T HAUTEHREIR b £ L wTd b 5 L (BRI
230 RIS, = OIHICIZIEE b 1T W% b RS A LB E B LTH D),
TBHREADIRICIEE bEWTH 555 b, 1 bITEOHEES I W o il
NHORhOEITR220TH D EMIINs. )

LOBBRCRTRARFHEEOBEIZ HHROBICIRNICIT o7, N THINTH 2
PDERARNOT , FERHC BTG R BB OSBRI O RBIOER ¥ Le & T4 .
oSGk ihilE, tEAROEEOBENEL T, HOTHMIBKLL DT
55. ’ . '

BT LR OR RIS B 121 BB AR TSI 2 O (s 2 B~ bh
%. BIRENKTIC 2 T LAWEAIE, HTFOEROEHN—FROBIITY,
D LT goT H HFEAFILH S O T OB 2 ~ & O © ik cH
— 57 S Al R~ 8 2 IR & 07 kR IRT , B B - FEO MO TEE) &
BLADTH S T XEIFOE TR 2N 2 B BF ORINITRIESR R
ic i b, WBOHISEIINEF20TH2E bHE~BND
| REROMTIREY T EIRANC b E A BB, IO LT b Ik
itV BRI 2 PR AR AT WK TH 2 ERER B0 T,
A LB IC IR L CA B O E XN 5 & F 2K TH 3.




@ O B R 153

11. On the Sinuous Buckling of Rails.

By Ryftar6 TARAHASI,

Earthquake Research Institute,

Buckling of rails, which often accompanies a strong earthquake, is usually due to subsidence
of the ground or to destruction of the embankments on which the rails lie, Buckling due to
these causes is usually gentle, i, e,, of large radius of curvature, and occur both in horizontal and
vertical directions,

There is however another sort of bucklings in which no change of any kind can be discerned
in the ground, although the rails are bent sharply into more or less complicated sinuous form, In
this case, buckling occurs only in a horizontal plane, The writer will here refer to this type of
buckling as the sinuous one, In Fig, 173 is given an example of such type of buckling, which
occurred north of Kéri station, Taityft line, in the recent Formosa earthquake, Similar examples
will be found in the photographs at the end of this volume, :

All these sinuosities were noticed by the writer to have occurred on a fault zone, or on an
elongation of it, that appeared with the earthquake, The same seems to have been the case in
the Kwantd earthquake of 1923, in which sinuous buckling appeared only mldway between Nako-
hunagata and Awa-hodyd stations, the point of intersection of an elongation of the Enmydzi fault
groups with " the railway, notwithstanding that the earthquake vibrations were équally strong
elsewhere,  This seems to show that this manner of rail buckling is not the result merely of
strong vibrations, but of some sepecial motion of the ground connected with fault generation,
Contraction of the ground can, it is true, cause buckling, but the resulting shape is generally
simple,

To ellucidate the mechanism of generation of this sinuous buckling, the writer made a simple
experiment, in which the rail was represented by a chain, and the ground by two wooden boards,
The elasticity of the rail was neglected in view of the friction of the sleeper embedded in the
gravel,

When the wooden boards, laid side by side, were simultanecously moved to and fro, but in
opposite directions, parallel to the line of contact, the chain that was stretched over them assumed
a sinuous shape, as shown in Figs, 3 and 4, which experiment seems to suggest that fault generation
is accompanied in some cases Dy a strong relative oscillation of the surface layer of the ground
on both sides of the fault,
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