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81 i RIEOMERE (Operation of route surveying)

1. e (Reconnaissance) o
2. %] (Preliminary Surveying)

3. FEsEI® (Final Location)

4. IHE

82 g% Z (Re:onuais:ance)
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A HA T & BRI

11 1
200,000 50,000 25,000

BEEh BRA b 7o 3y FEEME, SE RS, TAe4F
smal, SRS, MWEESH:, IHMICHIREAEETS S,

83 & ] (Preliminary survey)
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BT, bR —RoRTh 5. EREoMeRRoSACE 148 20X
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84 & % 8% (Final location)
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85 RIEREO#FEEL (Organization of party)
Bl E R I TR E20IRC ST %,

- (a) . Traasit party (b5 >3 v FHE)

Transit man, Chainman ;ffﬁﬁl%?) FBIRBELE T, ZRICET BT IS R

R, KM RES 85 TR BRL BB AL B IR 47 IR, ~ > %,

WIREE, HERETH S,

(b)Y v~nPE (Level party)
LwdmmWihwmpmwoﬁw@ﬁ<oLwdmm,@¢\v&»%é.
rod man T A, FHACHEESAREEY & 24

BT~ B KR, AR, BNEIS, IR, T 5,

(e BRI Topographical party) o
Level paity OfZi#EZ 2541, COMENHEIE Y &2, LIENEXR
4~5 A¥TET -
BT E SIS, DB Y HT BB, 20 4 5 —x—, ER
(staff), 4 _(011ain): BR (ape), Z¥epg (hand level), fijE#% (Clinometer),
SBEFRIN (plismatic Compass), MESE, FHE, iR (Plane-table), T 3, i
Ho BEEMAR, 7 > by KESL SRS, o
SIROMIEITR 1 X OMIC B0 3 RO, 1BEE (Culvert) FgsH Cun-
nel) £WE, L%, BREMROMEIAY & T, |
86 Bk i 5% (Paper Lozation)
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Thpde LTHENEYELTL X2 Lo
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87 thiviEOxE (Aligment of center line)

G b FEEER T b f i iZ Bt 24700 2O fuddi (Center line) | id @
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SERED DT GO BT T E SEARNARICF b LTHET BXORM E L
& Q0D LT3, 500 A B (Transit) OMFELFHEZ X3,

BULL O SRR I M FERATIT 3o FEEE (B 12 1R 2 REE TH e
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CRIRPTGRHD ¥ 5210 30 MICRLTHRET T L,

o i (Kind of curve) '

., Simple curve  CHLHEHD
Compound curve (HTHR) -
Reversed curve (T Hi)

Horizontal curve

Curve Transition curve CEEFIEIER .
parabolic curve (Hh¥nih#)

Vertical curve
Circular curve (EIEED . -

g :{g’ﬁ i ﬁ (Curve f_sattAi‘ng‘) '
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A = M58 (Beginning of curve) = B. (.

B = figifk® (End of curve) = EC

D = 73 (Intersection point) = LP
[T = 7%zf (Intersection angle) =T
AD = BifiE (Tangent) =T
R = 4% (Radius of curve) = R
DC = B d 54 (Bxternal secant) = E
CM = 3uitis (Middle ordinate) = M

M ACB = fhgiE (Curve length) = CL
[AOB = thffy (Central angle) =1

AB = & (Chord)

89 {RASARIERE (Defle.tion angle method)
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L, WEREFTFMMc LT D ‘(Intersection point) (I W IC ZAOH ¥ T
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ection point) T 7 % o2 DI (R D (i LTAfy I (Intersection angle)
i, KCPBMEBEICID 30 L ZOPEMITLEMETID DT 2o
BL C BRABINA BN ZGARPERAHBIREZOTS S, |

. E = R (sec —g— -1

E
k= T
8sec T — 1
K PgE (Tangent length) T ZEELT 2,
T = R tan 3
Z BRI IEHE (B.O) LiREE (B0 BRDZDTH 20
LyaiER (B-C) OEEM 5O £ 26 M
PEpE 118%m 12¢ 26 L X THX
75 links = L = ‘TFirst
subchord (FEFIDOMEED
Eh B, ‘
Ko 1gicET BT, T
!
d = stn "“241—3— Y
~ RI " .
fgE (D) = ' P ik LEREEEDD 57°.2958

B I 1184 1248 25 9 » »THOTHERE (D) = T30 Y >
&&%Hﬁ%%ﬁlw%ymﬁ55uyyék%;%:@5suyp%mmm»

hord 2 E %,

L, = First subchord in link.
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6, = its deflection angle.
L, = last subchord in link.
-6, = its deflection angle.
0 = Sin_l?l]%— where R in chain L L, in link
—_ oty — L
O = sin” ‘55
L,
— a1 2.
S sin ™ 5507
, 1 1 1
“ - 1. = _ e ’
;ix ¢ sin” g °R P Ve 1719
’ Ll — -Ll ’
6, 008 P N x 1719
L2 I’.‘Z - ’
0 = 5o P = x 1719
where R in chain I, 7, in links £ 262

BECHTE
Bt (Inter se-

tion point)
CELB/ETS
He @b
BERRER 2
HLBEAR
KRR LST
Bo
55 262 i

wETRL=1s
-subchord ¢, =4ts
deflection angle

- % 1% 1chain

89. mHEANRE 347

I8+ % deflection angle TH b,

Example of Curve Setting by Deflection Angle.

T = 32015
piy
R = 600 given
I J
BC. = 136 72114
90157 M
TL = Rian % = 600 x an —_3:21-‘2 — 178.465
>15 .
E = R(sec% ~1) = 600 x (sec—%i?— —1) = 24572
20 . B3
0L = R —713— = 600 x __523—-2%%— - 387721
X M M Fig M
EC = 136 79174 + 337721 = 13, 059.461
i = —% x £ = _go%- % 1719 = 578 — 0°57718”
L, = 20— 174 = 1826 4, = _ﬁL x 1719 = 0°52'18”
L, = 19.461 iy = _éa % 1719 = 0°55'45"
Center Peg. Angle. . % 263 M
I ar
136" 740 0° 527 18"
“ 760 1 49 36
” 780 2 46 54
” 800 3 4412
” 890 4 4180
” 840 5 38 48
” 860 6 36 06
7 880" 7 8324
” 900 8 30 42
” 990 9 28 00

’”

940 10 2518 .
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i
136 960 11° 22736

” 980 12 .19 54
187 000 1317 12
” 020 14 14 80
7040 15 11 48
E.C. 16 07 33

90 EDRRIRASEE & IRMIEIC & B BiRERE
(Curve setting by Tangent deflection and ’chord defleetionj
BD % tangent deflection 2 264 @
CE % Chorb deflection .33, |
ZA% OBC Rk BCE itidT
£LBOC = 180°— (£ OBC+ /. BCO)
Mdc LBCO = LABO %3

ELTHBS AT 5, D
#c BO:BO=Bo:0E P
- R:l=1:d ol
o s
q=-L ¢
. v
R R 174

Rie CE oy F 3hid BF it LEBC £ 2857,
4#5C LOBF=- LBOC = £BAD

#ic BD = 5-CE=—~ 4
N B=80m I=20m :3ng

72 20%20 m
d = 5 = 500 = 0.50 Chord deflection.

1 05 _ m
k' BD = — d = -5 = 0.25 Tangent deflection, & % 2
k5L deflection angle method LT BRER CERTS 3,

oL % f1 M #k 84
91 #2 %0 # # (Transition curve)

F& LTHEECRTEND DS B Okl y 23S AN 2 Mgk TD
2z Parabola % Spiral TH 3,

MR EE { LR EB 2 v b 2R 40 IMUMERRECEL T30TH %,
BRI OB IEROBETH 5,

Jk[gsina = »—Jl%é’“ COS & sonsenns ....(1) g 265
R = Radius of Curve '
f = Centrifugal force
J-’Ing
f=-"%
Jf = mass of car

v = Velocity

B = Center to center of rail

2z = amount of cant in this pt.

cosa == 1

sino = —p~

1
;by&g(l) T — ._E_B.. .....................C2)
g= TB (2D
In Radius R, cant = e

»*B
R,g

A Y

cantats == #
=
P 1

S n

S oz o= % Substitute
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General formula of radius of curvature

ay

S

E 1+

1 . d“’y_‘

B 7 oda?

dy _  gv _ =
byeaa® gy = e = Tp

Where P = ”’”;B

Integrate the eq. (4)
dy 2°

& = Top + const. const.

Integrate again

3

y = g—P + const  const. =

o Formula of transition curve

a3

erarereraaeenes v (3)

Y )2} T neglect (_leay:_)z in this case
dv

Y m g e s (5)

1 268 &

s Ko
R,
\\‘v
. D , .
p M Zongert without e
angent withour {C.
¥ & Ao | 5

T _aren Gl g4
e X=/ ]
| ~

z = | % W Radius of curvature R, % ag
(O

@~ F-+-=m

7% Ml:_‘( fﬂll’q_g‘ nt .

oL @ R M B 351
o B B
w P=Rl ®EAhDY = Fr7 ~ bR,
I Ceeeierennd rerrtaeern e (6)
or d = _—6-R-o——- .
d=1y, &7
gic 6 = Angle between the tangent DL and New tangent JE
/DCK =10 J@ = Eui
tanf = KD i—a

CE = E,—-E4
wEQRATE K4 & B, CELED TR ) INEREE

tane = —»:;30 ............................................... (7)
R—RiC
d z?
tan = - = 5p
x2=1 P=1R, ¥Ah
et rennae s raasaee s (8)
tcmﬁ = —-m
- 14 . _ "
GROER) —R—;_:TR—; o= g L)

&ic d-KA=m &F
DR: = (OR,—AK) AK Neglect AK in the broket

- ;. DE?
AK = DM = S
: ! . o
Mz DK = — &hiE = g
2 2 oz
- m =&~ gp- = 6B, &, %R,
= -—-(;l—— ................................................ (9)
4
7
RiT g =— LTE
("“l ) B &
2 _ 2
y = QH = —p— = ";5p ~ BE, 33

.................... revereesanennes (10)
O BHL g = —m s ¢
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m Ao B Ghift) LFET,
® M OB R
SRl BRER HhlR = ~PURESS— s =K VBRI T IS A~
B v EEREREE = > 7 MHMIEES (Apex) ) BISENEF B4 =15 » B

7
T~z

=

Bk BRI ReE R NRRIEART 2 RS ) U5 = ¢ 2

/S - G )
£ - i

£]
BIC| 4L
<L
=L
U

L -
BT Q. R T H5S By
b3 Bl AR 4685 GRAI AR

ﬁ?ﬁ;fﬁ‘iyﬁiﬂ&h;’ﬁ}f’ciéﬁiﬁﬁt ¥ b AV bR N R ) FE 7 ghis i
=fFIB v =AM Fl R L = AR 5 A A

') PA

R ) BY ~RX =t

9. & A1 M &R 853

eN
L = —500-
= i By O By L ~ 5§ ik

RKp - L
' 5 Reskeii 2 SgE B RS
PG D
FR#s 600 LI E
N =1 Zg 40 Dk
Pk 800 DLk
F—E =R AR Tk OO ~KR=fKYRarz/ + A

o
I

_L2
f =g
_ 1
K = fian 5
L2
Y« = TR
7
Ys = g3 Y«
1
Y = —3g Ya
1
¥y = ox Y
Fhrh B = {4 e

I = sy
L+ & = s v BB / BERE
@ L 5 n S5y 7Bk Bk m FE K/ HENE 9 FRB V=
Rk = o
= (5)w

g0 b R B R E GBI
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b 2
JD\ 9
R
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oo RRAHT BT,
AT €
1 e NS
BE d .
| > - CHRI R
- fi i 4_\_34,___ =N — I3 \74; r
BTC |, L j 3t » |
. i
i T A |
L
! ) L‘ ‘ R
E N

Ak = R Y AL 7 Bk e > b A b 2 NEREERE S U RN F o R
AL 72 PRI b R = s ) S H = R ) IR 2 FRA 2 v ) b
A

L GERA A~ + BRI ) AR =tk b A

r o= R —~—21T(R—100)

A r o= R CIO
B = [ o

22397 1 2% By =) UT A8 G VEZH =72 L 0
y» Yo Ys ENF—E= R 2N R 5 r 2~ T kar 3 b2
faa ) fingkR=thres b2

& = ¢cos~ ! (1— WRJ:T,T)

oL % 1 M o - 355

T= L — R-rsina
E=—L+mina
d =R - cosa)
= L = fEinhigE OO -
T = #BAnphiniaDt = v RE MR ERS 2 BEE OO
S)FE / HEiRER
g BE AEE SRR QI BN TR =K1~
Bk CRO 20) 250 300
kR (FAE WD 3 2 -2

BERRER ) SOF =4 e WUl R HEEE =8y 7 B4/ AT/ EY
LIRS

BLEER LS

#H—IE @ it}

EoE~N BSREEEIR A5V o EBETFHE vt REFZM/ R

w5 Yy Rop v P UG = R HREE S k= B A A B = 2 V2 7 BT

AT b
R SRR R A 5 Y 0 PR = e BERURIREET A/ B

Hifi =B A~ VB =KV Z 7 WqTA v 2 b

B OBBLEE M

EH e~ WGt v BE IRy A TRE RN =/ FRB eV

oAt
G ' H R
R moR
f Bk = X

B R BE B 7 ) e ) GA Ik = ) RERA MR =
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B 7 AR 2 Bk IR = BRI e ¥ ra b o8 b
Bt - Wi/ #EH = ~EEER ) S = B 2T e 2 2 TRk
T = Bff=Farat,
B BT B =R 27+ VB W T A0 =12 ) 7 gD 5
Mg A2 b
Y
—ZRIYE IR —DE il = ¥ o SRR IR = 7

W R B 2
7 OB Ok W ¥
DL A Bk T
FEED B A
SHBEDLES Bkl W
=R BB LI+ BEsk =
W+ B Lk = ¥
B =45 RPEA = ¥

B AR MR
BRGNS =7 ABE s S =B A v i EE AR A - — s —
H=fkra b
EME E W OB g
SEMLfEN AR =R 2 (R REZ00N) 7 (g —
LOXKD BA CHE/MEZOO0X) bt =% 2 A/ Bk a Uk o iR
SE G R = 3 R R IR ) ML 5 ¥ A SR e = 3 5k
BTV v FBA X T = R 2 P9 = dhdeR = I o3k 7 o R 7 2L
7 ERAREAE 7 B > TN~ L ORELL b/ = 50 7 {1 = 8l o & = 1 5
Dy v E—TRIE/ M Ra Y ava

92, # W & 3857

92 #t 1 # (Vertical curve)
MEOBHET BIEFTICIE Vertical curve $3EAT,
RICRTREEE TR TE S L OTH—EHE R BT 3,

%ﬁﬁ%ﬁiﬁ
m$$—ff% CAIE+ =220 =+ 1 H )

EASARTES T TG BRAE ) B/ ERTS FUES 1588
=37 A ) MR A A L3 b 2EA) = 3 VIR A 2 2 R
,mw%/bx _
Sfp BHEGEL) BRI ESNTGOEL £ 052 EA T/ A

B EYGET (9 P YFIGRT () A GIFZ=H)

Bl MR = ~HER 7 IR

7 SO ATEE: = 38 & 1 BRI TR 7 » &0 R ) ER R~

Fo3) =58 2 HiG~BE /i 7 v e ) b A
EIE mﬂﬁ/ﬁﬂhk/ﬁ& Y FH AV E b A

Bt ORI/ JEBE BRI =42/ Bt =7 B~
JEY OR) A~TIAW, 29T =7 By 2 B B R 2=

‘+?ﬁ/5W%/PZ

B R %wmﬁ%%ﬁlz+ﬁ/mﬁm 20 R ) B

Ty OB AR £ TR BeT Ry A E =R FHIRY 222
+2gETEVE) A )

S BEEN RU RS 15 Mo B = 7R R
itk £y OR) ~TIGIE, %2 T4 fim 7Ry 5 2= S IR A
Be=FL ) Bem b7 i) ST RRIE R VAT b A

B AEL MY 2 B = Bee v 2 BEARR SR S A v ) bR
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