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%6.3.1

RSR PROCEDURE
FOR
INVESTIGATION OF DERAILMENT

When derailment occurs, local officers from Civil Engineering Department, Mechanical
Engineering Department and Traffic Department shall go to the place of derailment as soon
as possible. They, then, check together on the following:

1)
2)
3)
4)
3)
6)
7
8)
9)
10)
11)
12)

13)

14)
15)
16)
17
18)

Signalling equipment.

Block working instrument,

Time record concerning the block working system.
Record on abolition of the token.

Wear on flange and tread of all the derailed wheels.
Loose — fitting treads or axles.

Scars on wheel tread as a result of faulty braking system.
Wear on journal hox or bearing block.

Condition of bogie suspension.

Loading condition.

Condition of cars next to the derailed one, both infront and behind.

Point of wheel climbing, point of derailment, curve radius, distance from point
of derailment to beginning point of circular curve {when derailed on transition
curve), clearance between guard rail and running rail (when derajled within
turnout switch), distance from point of derailment to point of train stop after
derailment.

Condition of track about 40 m. prior to the point of wheel climbing or point
of derailment; viz., amount of ballast, condition of sleepers, wear and kink of
rails, condition of rail fastenings, track irreguiarity (every 5 m.), longitudinal
level, availability of low joints and loose sleepers,

Condition of switches and crossings.

Any remarkable evidences.

Train speed at time of derailment.

Any sudden train movement near the place of derailment.

Result of taking the derailed vehicle passing the derailment site before repairing
the track.

All the above items have to be jointly checked and signed by Traffic Inspector, Loco-
motive Inspector, Chief Permanent Way Inspector and Signalling Inspector. A sketch show-
ing the condition of derailment is also required. In case any controversy occurs, additional
remarks shall be included.
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APPENDIX

1.

FEATURES

In recent years, rail provided with high anti-abraision property is being increasingly
in demand not only by ordinary railroads for passengers and freight, but particularly
by the mining industry for applications in relation to railroads in the mining districts
where it must stand repeated heavy loads and run through quite a series of sharp
curves.

To cope with such requirements, Nippon Steel Corporation has devoted itself to
developing rail and their efforts have now cuiminated in the establishment of a new
heat-treatment process for the manufacture of New Head-Hardened Raii provided
with new chemical compositions.

Some of the outstanding features of New Head-Hardened Rail are as follows:

(1) The rail has extremely fine peatlitic structure which is superior to any other
microstructures in anti-abraision.

(2) The rail is provided with a surface hardness of HB 341~ 388, and shows a very
gradual decrease in hardness inwards.

(3) Stable quality is assured through whole length of every rail owing to the entirely
continuous heat treatment and roller straightening process.
MANUFACTURING PROCESS OF NEW HEAD-HARDENED RAILS

2-1 Flow of Process

New Head-Hardened Rails are manufactured in accordance with the sequence
shown in Fig. 1.

-111-



1. | Receiving as-rolled rail
!
2. DKe-inspection of rail surface l

10.

.

12.

13.

!

LRail end protection and rail connection ]

.

l Induction heating |

[ Sampling for quality check |

For each 500m of rail treated on each heat-treatment line, a speci-
men is heat-treated under the same conditions as the product rails
and then checked for hardness, hardened area and other mechanical
properties.

| Rail disconnection |

| Press straightening |

[ Inspection of hardness and conditions of rail ends and surfaccﬂ

mspection of straightness l

LMarking and binding ]

LStorage at warehousi{

Fig. 1 Heat Treatment Procedure of New Head-Hardened Rail
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2-2 Layout of Heat Treatment Equipments

Fig. 2 shows an overall plan of the heat treatment equipments.

Inspection Table
z N,

yd N
et €24 e L 5 B Lt
a—
177
Z —VZ
Wy A
z 7
72
! A\ | \\
As-Rolled Rail Heat-Treatment . Product
Storage Yard Equipment Press Straightener ﬁrtm:ge
ar
Heat-Treatment
Preparation
Table

Fig. 2 Overall Plan of Heat-Treatment Equipments

2-3 Test and Inspection

The following tests and inspections are made during the manufacturing process
of the rail:

(1)

(2)

(4)

Re-Inspection of Surface of Rails before Heat Treatment

As-rolled rails delivered onto the heat treatment line have already under-
gone inspection for surface defects at the end of the rolling mill. But visual
inspection of the surface of the rail head is conducted again on the prepara-
tion table. Also, magnetic particle test, utilizing A.C. magnetic poles is
conducted on some selected portions of each rail to detect shrinkage pipe.

Hardness Test

Hardness of all heat treated rails is tested on the rajl head on the inspection
table, using Shore Hardness Testers.

Inspection of Rail Surface

Surface of all heat treated rails is visually inspected on the inspection table.

Inspection of Rail Ends

Both ends of all heat treated rails are checked by the magnetic particle test
to detect cracks.
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(5) Inspection of Straightness

After correcting deformation due to heat treatment by the press straighten-
er, each rail is inspected mainly with respect to straightness of its ends.

SPECIFICATIONS
The below-listed rails are supplied in accordance with our following specifications:

AREA 1366, 1150
IS 60ke, 50keN, 50ke

The other types of rails also will be replied to the customer’s requirement, considering
the min. quantity needed.

3-1 Chemical Composition

C. 0.70 ~ 0.82%
Mn 0.70 ~ 1.00%
Si 0.10 ~ 0.35%
0.030% Max.
S 0.030% Max.

3-2 Mechanical Properties (after heat treatment)

Tensile strength 120Kgf/mm?® min.
Elongation 14% min,
Hardness (surface of rail head) HB 341 ~ 388

Note: Position of Tensile Test-piece

4

o TT

G.L=3.54D
6¢
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3-3 Profile of Hardened Zone and Others

Depth of Hardened Zone

Heat treated depth:

Heat treated part under the
jaw . ..a, c: 10mm or over.

Center of head top . . . b:15mm or over.

Cross-sectional Hardness

There shall be no part exceeding Vickers-hardness
(Hv) 410.

o

Distribution of Hardness

in Section

Shall be sloped gradually toward the inside, with no
sharp drop or discentinuity.

Note: “Hardened Zone’' refers to the part austenitized at heating of heat
treatment,

PRODUCTION RESULTS OF 136RE NEW HEAD-HARDENED RAILS

4-1 Properties of As-rolled Rails (before heat treatment)

(1) Chemical Composition

Table 1. Chemical Composition (%)

(Radiation Spectral Analysis)

Heat No. C Si Mn P 5 Cu Al
Ladle 0.76 | 0.22 0.93 0.020 | 0.020 - -
A30189
Check | 0.77 | 0.22 0.95 0.019 | 0.021 | 0.015 | 0.008
(2) Drop Weight Test and Internal Conditions (Nick & Break Test)
Heat No. A50189
Head upwards
Drop weight  907kg
Height 6.7m
* Deflection Ingot No. 3 25 mm No break
" No. 6 25 mm ”
» No. 10 25 mm "
Evaluation Good
* Internal condijtions Good (all ingots)
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(3} Mechanical Properties

Table 2. Mechanical Properties
(by JIS No. 4 Test piece)

Proof Stress | Tensile Strength { Elongation | Reduction of | Hardness
Heat No. (P.S.) (T.5.) %El) Area (R.A)) (Hv)
(Kg/fmm?) (Kg/mm?) %) (%)
AS5(189 58.6 97.7 14.0 20.2 270

4-2 Properties of Rails after Heat-treatment
{1) Macrostructure of Heat Treated Rail

Photo 1 shows the macrostructure of a rail head cross section after heat
treatment. The macrostructure exhibits a clear pattern divisible into three
layers.
Layer (I), or the black peripheral area, represents the zone which is
forcedly quench-hardened after heating to temperature above trans-
formation temperature (730° C or more).

Layer (II), or the white area adjacent to layer (1), represents the heat
affected zone where cooling is comparatively slow after heating,

Layer (III), represents the portion of the base metal which is unaffected
by heat treatment.

Photo 1. Macrostructure after Heat-treatment
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(2) Heat-treatment Profile and Hardness Distribution

Fig. 3 indicates the depths of heat treated zones in the rail shown in Photo
1. The hardened zone, or layer (1), is 18mm deep.

Its hardness distributions are shown in Figs. 4 and 5. The distribution of
hardness is sloped toward the inside. No sharp drop or discontinuity in this
hardness distribution is recognized.

33 mm

I\ (1) ﬂ
2lmm 2lmm
\./

Fig. 3. Depths of Heat Treated Zones in the Rail Head
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Hardness (Hv)

Hardness Distribution

450

400 L TN, 44

350|-

3001

250

2 46 810 20 30 40
Distance from Surface {m)

Fig, 4 Hardness Distribution in Hardened Layer

kY

K74
Hp363 363 363

l
_/: é @\ TS mn

Fig. 5 Hardness in Hardened Layer (HB)
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(3) Microstructure

i)

ii)

Optical microscopic observations
Photo 2 shows the heat treated structure as observed under an optical
microscope (x 400).

Microstructure of layer (I) (points 2, 6, 10, and 15 mm) where is forced-
ly quench-hardened after heating to temperature is invariably troostic
fine pearlite above transformation temperature.

Microstructure of layer (1) {point 25 mm) where cooling is compara-
tively slow after heating is sorbitic fine pearlite.

Microstructure of layer (111} (point 40 mm) is as pearlitic as the micro-
structure of as-roiled high carbon steel rail.

Electron microscopic cbservations

Photos 3 and 4 show fine pearlite structures of layer (I) (hardened zone)
as magnified x 5,000 and x 10,000 under electron microscope.

The pearlite lamellar spacing is 0.1 wide or so.

As-rolled carbon steel rail has approximately 0.5u wide pearlite lamellar
spacing,
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Photo 2. Microstructure (x400)
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Load (ton)

Results of Compression Test:

33 E
30
Crack
Nﬁ NHH Rai
25 —
| L
20 /_/k\

15

As-rolled Carbon Rail

45

Compressive ratio (%) [

55 60

x 100]

o -4
[

Fig. 6 Results of Compression Test
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Resulis of Wear Test {1):

0.9
L //J
03 /
0.7 '
\ As-Rolled Carbon Rail
5 0.6
U
3 —
-3‘53 0.5
5y
3 ]
S g 0.4 7
o h

g 0
:é .3
< .

o / NHH Rail |

L 1®
2.1
0
1 2 3 4 5
Number of Revolutions (x 105)
Fig. 7. Results of Wear Test
Load (50Kgf)
Wear Test Method Rail steel specimen

Two disc-like specimens rotate
reversely, as shown right, rotating
under slip 9% and 50kg load applied
normally to rotation axis,

The weight loss of rail steel
specimen is measured after
designated cycles.

el

872 rpm

Dry and without
lubrication

}
i
i
l
1

800 rpm

Wheel tire
specimen
(Hv=350)

8mm
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Weight loss after 500x103 cycles

Results of Weat Test (2).

10

0.8

0.6

0.4

0.2

Q)
\
\\
\\
\\
\\
S )
250 300 350
Hardness (HB)

Fig. 8 Effects of Hardness of Pearlitic Steels on Weight Loss by Wear Test

Marks:

Load: 50kgf
Slip: 9%

No lubrication

As-rolled carbon rail with pearlite.
{0.7C-0.251-0.9Mn)

As-rolled high silicon rail with
fine pearlite. (0.7C—0.95i—1.4Mn)

NHH rail with very fine pearlite.
(0.75C~0.28i—0.9Mn)
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Stress (Kg/mm?2)

Results of Fatigue Test:

70 Q
h"""--.\
¢ ™
\ .
° \
60 ° i [
" W N NHH Rail &
no break
50
THe .
40 e
¢ .
el e I\--..___\; F"
As-rolled Carbon Rail e
no break
30
105 108 107

Number of Cycles

Fig. 9 Fatigue Strength by Small Rotating Bending Tester

Method
1) Rotating bending fatigue test
2)  RPM =6000 rpm

80 )

]

Load Wi
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BT AHESHT LTV E, A HSBHRBLHETR0-BTH 3, 4 1 BREFEEH.
YAERBEPEFL. ChtHLTEREZEO LB, HE0RH, TR0EL2ETRS 20 iEdm
T 5,
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(26%)LEEbbh, 2OHKE. 1{E3810 7~ (HEH16{EA) OFREMNE LI,
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1978 EHOEEBRIE9283TH T MIELL Y 0.48ET LI,

BIEOTFEINRTLAMae KlongfICoWTid, 19784EE 13 49 075/,5— v DiFLkss
HEUlh, ChEFEE2260 55—V FEboi, '
BEXY 24 EHKEHRONIIZ, 57407 5—v DR L L1,



1.3 HEEHE

1978 EEOEKEAIZ5900 AT, MERELEKEE2L1 1077 (1.8% )L
Tze

FRESPEEIE, 6 0M3900FAFuThH-T, BIFEELERTIEIMEOIS0FA
¥ (6.9%)DHMPERRLIL, TNREFOKERAIZ. 981 0NNV TH> T,
59807/~ (7.1%)RIERL biML, % 1 EHENADS 6 %2 Ldi,

2EBLUIEHREOHIZ. ThEN1 1 0FBLT, 5780 FHATH-T. 10HAL
10 OFASMUEN, 1 BRECHIIBABPULUTEFIALL ST,

1978 EFOFHFEHREF013102.3 T, MEFE L LU TL9mBIML I,

5 4 EEABINE A MHIES & OEEALEEML T, HEY - C2OALEPRAHET
H 5

1.4 HEYEE

2 AEBO1ITSERBREWERIB6 10/ T, BIERZ2217F4000r T
bott, BREDS bEEHEEWIEE600F Y T18H8000 +> ( 8.1%) hOREMIZ
1473000 hT25H60000r>(153%), ThFhEEFLETEbo1,

BERE P FoCRTE, HEBEYIR 2651007 3o, MIEELH2/6100
BrrioEblLiz,

HBYNA %, HE, hOHK, TOMRAFLTRTE ., EREHER AL SHKE 33807/~
VT, RIERL D 245087 —v (4.4%)BP L, DABREBRAELI25075-9T
370~ —v(101% )L, x0hoEYNAWM22005//~-2T, HFEEL
h170F~"—v(7.3% )DL 2THELT,

2. BED X R &R

HERL CEDTEOEROMER., # 1 EHE (BE2494 ) its» T, ABKEOR
AIHIEE L » T3, & 1 BRIGERKEOEFUBEE E L RH\ M LRIz Ry, #
RERIKL > T25%UTOAEBEELFHBEFS 0%2 A RVEFEDETF2EET 3¢
EBTED, Ll LhETX 1EHERBROERRB S LKEHOET 2 HEMBLIIC L i3k
Lag

GHERUEOHAN vy VRO D -1 1975 EMPIR 2 (B, 195256 A
PRUFT s high - 1By EE L 195552 AMURRET SN TWHWKENEOWET 2B
Ui, TOMREMHEFIZ1976F10AL Y, REMFIZ1975F 1 1AL b ic



WET s 11z,

BHEIcS T 2 8HATIR OGMITAE IR TV, HHBETR6SRIIFEIN, B
1E@EMIZ 2 >O/NIG L FTH - Mtz CORBNEFZEBLTHE Y, Zhoim/hnf
WEHEBFWOHBSH B, '

FASMIBERIBRANS ., 1978 EFRLEUREOHL0 % bvic, ZOEH
OEDEFICL THENEDRE2ERINICHBET2L 21080 TH 3B,

#21 SEPYUEWRTORR

g5 e HE( krdizbhs—)
) '\ mF@eg | BT E | BMRG%)
50 14.00 1380 1.4
100 28.00 2750 1.8
150 3950 3750 5.3
200 5100 4750 7.4
300 6950 60.00 158
500 10250 8250 24.2
700 131.00 101.50 29.1

1000 173.00 12850 34.6

(i 1/9—wit#1 1.81)

5 8t BE(hrdizbr—w)

Chm ) 2 % 3% 4% 5 % 6 %
50 19.00 1750 14.00 1250 1200
100 38.00 35.00 28.00 25.00 24.00
150 5350 | 4950 39.50 35.30 3380
200 6900 | 6400 51.0 0 4550 4350
300 9400 | 8700 69.50 62.0 0 59.00
500 | 13850 | 12800 | 10250 91.50 87.00
700 | 17700 16350 | 131.00 | 11700 | 11150

1000 23400 | 21600 | 173.00 | 15450 | 14750

B R



EPHEOSEE. ThitazhsRHIRE220@bD TH D,

#22 HYITHBER

& B B

25 | MRS, ADEL, 8. Rk

3H | B4 v, BAR, AH, BE(x40) . FV I

4 50 wE. K., E38BCL. Th, B AL TR HE, vyTLBE
{EFES . B, 7 —¥ il
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Eha AERE. ElH2HBEED TAREXS 2 VEIREOEAMER L2EMHE L
THIIOEE L L PG 2VT, BRI sRIEE»REL TS H, LOBOD
HMiL 1978 EFIL1 7053625 F VAEWEShIZ,

AHEKXFEHEOFKREEEO 1lmp s Y EFRR23DFH TH 2,

#2.3 FREFHEEFRE

BB lkmdbic Y OMEF (4 )
(lem ) 1= ) -
1~100 45 26 18
101~200 41 93 19
201~300 38 20 10
301~ 36 18 9

Fr14 2 38001 N—y

FERNOFREBE SEEREE 2400 TH 3B,



# 2.4 EEMERIITHCEEE &HLITH

_— Y S S

() 1 1 % 2 % % 3% %
160 4500 12.5 2600 30.0 1500 50.0
150 6550 9.2 3750 25.0 21.00 4 0.0

200 8600 7.5 49.00 225 27.00 350
300 124.00 5.1 69.00 16.9 37.00 254
400 16000 3.9 8700 13.0 46,00 19.5
500 196.00 3.2 10500 105 55.00 158
700 26800 5.5 141.00 11.0 73.00 15.0
900 34000 6.9 177.00 11.3 91.¢60 145

BEEEEHC>VTIR10~2 0%DFE dxd b, AEKTOBEGTE SHREBIMD S,
Fio, Bl CEIESIEOWT, MEEEY & OBFEPRFIRGLWERIc2 VTR, &
BEENRFEINTI 3,

3. MME P L UEAL

3.1 BERL CEUESAE
EIAToMEDOBRAEFAEZ. 195 2F B IO Provident BEHE ICL > T, C
OFHETH, ETORERABEREGOEAL 2h, FXEORBBITFLTD5 %%
HHEFNNTHELT, 21 HBIRBEE2EE2MLTACLEZ-TW L, LPL1976
1AL 1 BHEOBRBOBHELIL, RO L 532 2O HE s hi,
W # 4 EEREE L GHIE
HEEOKE LY UFENL bES PRI %ORSE. 1976F 1A 1BUMOFIFD
B CProvident &5 1 BB UL BESO-H2H 6 Ly  ESMEHFE

b HTHC L LU, 2 NUBREREACKHHESL CFAUATDOS % 2FAETWTHE
STt T 5,

BiTO s 1 BB NFE SR, 5L, SRERRAANZEAS, L, BHOWA
BE&rHUTERI %ORFiIc: 28 2% 6h 5,



@ 4% 4AEHEED Provident 4

zO#H{LIT, MOFELVF DS ToMNES B L FZOH s 1 BBV ERAOKBE &
FUFEYHTO10%IHYT 22T TLESICL WEE sh., BITHMCL 328
HROBEMEZS T AHEREF T A EIL LTS,

MRFL, RURALE, ERFET

i, BETsMEBEEAFICHFLIIBGIRNL T, X8 %R FRIZL 24£R %
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AOEBEFATOWTIb—22BRLTHRAEZHIIIA BT E 2,
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PROGERREL 1 8 yHOBEFT2HEL T3,
INGEBBICZOFRBCHLTER s ERES L CARETE, EFRERE
SNTidEME L, HOBBIZOVWTIRHEREBIFA2EELT WS, £z, %2 1 @&
HURMBFEONSE L O 2hiclEF 2BA2RITLT VS,

32 HAEAEH
REOHFWEARS L CHEOTHRBIZSWT, HE22OHFENBLELNATWVE, ChiE. B
BB IZEDLEHZS L CUHEMERBECH L TIT2bN 2 3EHOBREFEICET S
THTANET D 5,

COFEFEDOMERIZT1940FERB/IN, 1977TEERIIE, 2848 BOXEER S
EhHL, BE13 9B 2HENhTH 3B,

SOEERICHI AYMEHEIE. 1962F 11 0E hHIWE Sh, RSB L O
BHERHELTIT D ittt IR I SIKIEBROBEFEICLL-Th HED
PHEREHL., 1978ERIIZ16 3ROZOHOWELER UL, #3113 bBE
OtEHTH 3,

#3.1 HEBEHEYER

E g s mL B
HMOE | R | L fE| & 3
1974 | 120 - 123 | 243
1975 | 120 43 125 | 288
1976 | 120 73 - 193
1977 | 306 - - 306
1978 | 120 36 71163
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1977~19814FEHIE 32 1 BZORMHANE L, BAFOBEKEFL BT E
O—RELT RBRENTHEL 73381758000~ ( HlHMN2 0 5 &M ) »ik
BIhTWD,
COEFEOESA LV, FHsWZZAFEOBMEHL THENOREME2R 2 Z & &,
HBROVELHEDTRBODHLEE T ETH 2, '
Ll TOROHBEIABEDOHITRL - T, HERERX 16130077 F~— v (F{f
W19 0A)YicEE s T3, BETShEtE . ROHEHEMBFEA TS,
O THIIHL, Hilfds & RO B
30MDF «+ — ¥ AEBIH L FHFHAOHA. 19 2ADOEHLLIT20 0 HOEH »
Makkasan T THETAC &, WFRKTBOMBOWME L & FHRMOBMEA, T
O, EEoM LD HOHBHORE, HESI UARILEEET 3,
@) #HEBLCEROIRE
BMATOFLFL12m L — AR ET L, 4 6 miZEHEL THEILEEICA 0 mEHT 23
PERATOEL KT 2mBlF144mr—615meFAiy FEBICE-» THLE
BN Ta vy L — kg 3,
MO TOHF L FL—-n203mP8 082 FLr— MicEHRILT 2,
AELOF192/mBa ) - bELS ST HIZHIC2THS000F2HESHB
AT B,
26 37k ANKES RkARMIKE YDA, 20 0rFIOMBLIVER 2D
L i eti i o wiEABZMICR Y BA 5,
@ RAROFHRS L R
BEEEt O & LT, MSTECE > TARONE S I VEEL LT 5.
@ MEHRMOWR
BRI 3EMMNEZERE., 68la-FDF LYo 22—, Noa s BIETHEMN
O LRMET 3,
B#D Taling, Chan junction~ Chumphon ¥ 4& FIL# Ban junction~Lop
Buri B2 B, ByEf., MEMsER 2 WHT 3,



4.2 FiERREE
1977~1981 FEMITBOTHEE®D Chacheonsao ~Sattahip [l 1 6 0kn% KRN
AP HE O HICHBE T, (ARAHOMFIISHFER -3 E2E)

5. % M &

5.1 HgaxBEHRHEET

#5.1 LEEFIMEIE R

£ | BRER (m) | £ & | #RER (n)
1930 2,862 1974 3,765
1940 3130 1975 3,765
1950 3272 1976 3,765
1960 3,494 1977 3765
1970 3,765 1978 3,735

#5.2 fhEHEE

WEER ()
x B M W& B
1974 | 3855 { 583 | 4438

1975 3,865 588 4,443
1976 3855 595 4,450
1877 3855 597 4,452
1978 3825 590 4415




#5.38 - ERWEER (K48 )

L o— o B RO E R (i)
® R 504 F 60 F TOFRL K} BOFLF
1974 248 537 2533 537
1975 248 483 2587 537
1976 243 449 2605 558
1977 243 449 2605 558
1978 243 419 2605 558

#£5.4 {6 FWMHHETERE (K4 )

BmoE E K (km )
R RKELBE | o2y —-bEL(LHE
1974 3495 360
1975 3,468 387
1976 3468 387
1977 3,468 387
1978 3397 428

BINC DN TiE, 1978 ERKILBNT2648 4T, TOIEEI58093me /s h,
HHEED1.6%TH 3,

5.2 BLAGBE (R&LET

#5.4 ZEBEHEFREHR

o | kb | e o :
P | A
1974 141 81 222 180
1975 138 80 218 68
1976 40 31 71 39
1977 14 25 39 39
1978 14 25 39 39




#5565 74—+ VEBBFREK

& g
# O | B | mAR
IRML | BERAH
1974 | 138 67 205 138
1975 | 177 67 244 199
1976 | 176 67 243 193
1977} 176 67 243 197
1978 | 176 67 243 186
#56 74 —¥VEHEHER (ERE)
O | B\ELE | EH+
1974 45 36
1975 45 36
1976 45 43
1977 49 46
1978 49 46

B OI1HERRBHEI L CHEE 1 TERah 5,

#£5.7 BEHBE N 5 — € AEOHERER

74— ¥ VBB

ERER Fi—-¥ATE | & #
BN | mER

1~ 5 54 - - 54

6~10 - 30 49 79

11~15 50 32 - 82

158k 72 5 - 77

& 5 176 67 49 292

-.10._




#5.8 % H R F K

_ | 'R nw
g | WM | HEE

i k| A
1974 703 279 982 819
1975 703 298 1001 810
1976 699 309 1008 8§57
1977 741 311 1052 917
1978 718 299 1017 912

#59 FTH M A FER

EREH | & # %
1~104 431 424
11~204E 159 156
21~30%F 409 40.2
31~404F - -
41~ 18 1.8

¥ HHEOEHEHERIZ1 49FETH 2

#510 B # & F K

R R®

F E|HE BE|xofl
fRE L | R

1974 4646 | 4830 5846 8746
19756 4691 | 4904 9631 8599
1976 4,756 | 4935 9691 7,886
1977 4602 | 4665 9,267 8,148

1978 4610 | 45613 9123 7,781
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%511 HEOMHERHER

ERAEH| & ¥ %
1~104 1479 162
11~20% ] 3071 33.7
21~30% | 2425 26.6
31~40%& 949 104
41 L 1,199 13.1

O BHEOLHEHERIZ2 26FETH 5,

5.3 EEAFEEEE
#512 HBEHEERF
1974~ 1978 FFORMEEBSI T 4+ —¥AVBHEOETFoRKROBHITH 3,
HEBEE (F-YAEEE|F - EYATE | &

1000/m! % 1000/km| % 1000km| % 1000km

1974 7539 231 19052 581 6308 [ 19 32,899
1975 3,984 12| 21,996 68 6558 | 20 32538

E

1976 782 3| 24419 76 6808 | 21 32,009
1977 88 1127351 76 8,426 | 23 35865
1978 7 -] 26668 77 8183 | 23 34858

#5.13 1fidpic bPHET e

ENTRIZIBIMHI HOREETI e TH 2,

O | EKEE | Fo-YABEE | F-¥YHE
ke fm ko
1974 115 339 441
1975 93 291 438
1976 65 298 444
1977 49 350 502
1978 44 385 498
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#6514 HEINHEINHEX o
e & BB =3/ B &5 H & &
wE 1000/m| % | 1000/m{ % | 1000km| % 1000 in
1974 | 14449 | 54| 8250 | 31 | 4108 | 15| 26807
1975 | 14830 | 56 | 7788 | 29 | 3932 | 15| 26550
1976 | 14961 | 57| 7,739 | 30 | 3418 | 13 | 26118
1977 | 16,150 | 56 | 8894 | 31 | 3660 | 13| 28704
1978 | 16837 | 59| 8446 | 29 | 35556 | 12| 28838
#515 ERIIEDEYHM
HEFNHONIYHEE X, RIEOFED Th 3,
g
£ F | REHL | 8#m5E | BEWE
1974 44 29 25
1975 45 30 26
1976 44 31 27
1977 47 33 31
1978 48 29 31
Egpeds 80 70 55

#5.16 R H E T F o

FOE ) YhEHE ) REEH| & &t

1000kn) 1000km 1000 Jat
1974 7 108164 | 33,954 | 142118
1975 | 113161 | 37598 | 150759
1976 | 118897 | 40,340 | 159237
1977 | 125748 | 38927 | 164675
1978 | 135468 | 42,015 | 177483
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5.4

#¥517 B H E T % o

I H Ll ;2 &
1000 k| % 1000km| % 1000 kn
1974 | 210563 | 65 | 112087 | 35 | 322650
1975 | 209232 | 62 { 129406 | 38 | 338638
1976 | 199978 | 62 | 121,028 | 38 | 321,006
1977 | 193318 | 62 | 119147 | 38 | 312465
1978 | 205552 | 60 | 136740 | 40 | 342292

#518 FED HFHEBEE

HEMRGE

..14..

£OE (R EHR

1974 33

1975 37

1976 38

1977 31

1978 36

%519 K% 6 % &
o | BEAR | @%Axe | PignTEe

(FA)| (EF*o) ()
1974 61,409 5376 87.5
1975 61,567 5640 216
1976 55,759 5352 96.0
1977 57974 5649 974
1978 | 59,035 6039 1023




#£520 B H WX &

HERD BikEH | & 3

R (Fr) | % |(FED] % | (Fhr)
1974 | 4835 | 94 | 282 | 6 | 5117
1975 | 4818 | 95 | 234 | 5 | 5052
1976 | 5156 | 96 | 195 [ 4 | 5351
1977 | 6142 | 97 | 168 [ 3 | 6310
1978 | 5953 | 98 | 143 [ 2 | 6096

#6521 HYPBEELFo

g o | BRPr3o | FHHRBLE
(A b 4a) (b )
1974 2296 47498
1975 23563 488.36
1976 2505 48576
1977 2912 474.13
1978 2651 455,35

(F) BREY2HL

5.5 ETRPAFREE

#522 % & & H

o @ | B EEHICY

£ O | BOEE | MERE LTHEEE

@R —2) | (BRH—) (Fri—2)
1974 8703 7060 1,875
1975 8790 7,019 1864
1976 9445 7603 2019
1977 96156 7648 2031
1978 9848 7,732 2,070

D #EBITHEHTICHL, Bd. TERFORBRHOLE,
@ LHAFLOIEE, BE, BLORBRREVELBEHEETI 2R

_15_



#5.23

HENAL L OER

E g BRERA HERE | BEEREY

(Fri-y) Fr5—9) %
1974 | 1,081,414 | 1,146,834 | 106.05
1975 | 1,171,022 | 1,398417 | 11942
1976 | 1,395308 | 1486691 | 10655
1977 | 1,559,971 | 1,455,563 9331
1978 | 1608181 | 1,492927 9288

#5.24 FIHERNAL L CRER

..16_

FoH R 2 A T EEER
T B | pan s ey | kS0 b | SESER S b S8 o a1
(Fri—w) (13— (Frv—) (=)
1974 287 40.34 305 4278
1975 311 44,11 371 5267
1976 a71 5342 395 5692
1977 414 5435 387 5071
1978 431 5577 400 51.77
#525 H ¥ [ A
.| FF R A %o A % DA A
(F—) % Frv—2) % Fre=y) %
1974 620857 5741 400516 37.04 60,041 8556
19795 672672 5744 429,185 3665 69165 591
1976 773583 5544 542211 3886 79514 570
1977 840,266 5386 618181 3963 101524 651
1978 900,056 5597 588279 36.58 119,846 745




#530 FREMMER
5 =]
EN B R |-& &
& BUER HEG
#w 195 173 3 371
iR T 4,429 2,476 399 7,304
B % 68 3 - 71
® B 534 37 2 573
T e 2842 4,952 131 7,925
& 1,176 9,184 | 1,813 ] 12173
& B 40 7 - 47
E 196 75 - 271
' # 168 120 6 294
£ 31 43 - 74
I 9 1 - 10
N & 733 9 - 742
& & 10421 | 17080 | 2354 | 29855
HO19784 94 30 HERE
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#5626 B E B R
. % D il
2 R
e | B OB E W E OB G
(=) Fr-v) (Fre=) | G=) Sidne2)
1974 254849 278529 447,720 32,657 133079
1975 281,584 385686 544516 36902 149,729
1976 291503 503882 531,996 41,376 | 117934
1977 307,233 416,108 570602 44,661 116959
19738 306646 | 433912 | 588438 | 48,237 | 115694
#£5.27 HES® (KA )

e ow| A KR HoR B ®oB B W R
P % | ) % | T % | @) %
197416225711 542982173351 1895)189230:1650;117697]10.26
1975}744625| 5325 298284121.331225518(16.131129990 9.29
1976 17434025001 389853|12622|199726(1343(153710{1034
1977 |765233[15257|306235]21.04(224118)1540)|159977|1099
1978 {765084|151.25| 324131)21.71|237010[1587|166702|11.17

5.6 EMEREIH
#5.28 BAR (FEXR)

(A)
g O WA | ®mmE, & &
1974 27473 | 5481 32940
1975 27976 3902 32466
1976 28543 2498 31,295
1977 27980 1,938 30,092
1978 27501 2,354 29,446
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24 B o HR

[ # &
1) #4@EEKE D, BROBRFHIBRLBEDIELSTHH., MBORTFONLHOKER I
2EBOBLT Lyis,

5 4 B BRETHEZOBERO DI L - vOERIL, B, 205 0 — hEL
bEDMHA, MESEOFEEBERIATVE, LbL, ¥ 1BHOREEZOKRTS
HEEER I VEHEIN T3,

4 41 BHOHES & CHBEELE,

o IRERIER

2R 3,76 5km
M O 3675im
#f o® 9 0 kn
o HLEEE
2R 4,452 m
&= B 3,383Mm
¥ O® 472 m
i % 592 m
@ 441 EHORBOBHED

PRI, B OFESTIRERSER (PW1 ) i3 BITICL iTabh T,

BRI REIC3 SOER VB L. SR ThThi 6 mORE ORTF 2750,
1R TSFEL. MBI 6L hEEEh T,
HEOREHBEBSER. REER. RREBHECI . TOoREAPOBICRES
haidh,. 75 FRBEREBEREGIL b, BESREs L 3,

—fic, BHEIREREBEZOESERED Ly 2 HBRET 3 T > T 3,

FRAREERNICI ALoBAREsMEAHREEICL bKAEL. 1 5ic 1 [ERE
HeE-,THET I E-Thh, REBFHER 1 7ACI1EZOBBRE »hE
HpREHEIRL bE L, 2 A 1 BB b MT 52 L L > TV A,
MEOMEEEE—RILE -2 -2 HWBEDFEZICL VEEsh S, FFIBEEK
DEVHTR, N FE -t 2GEDHBTEbN B, LPLAM¥SL, BROFER
EPREEAROL 5 RHENRGAbhAZ b0 TIHA L, REESIKS DHBFEESLT
Wit FifET 2B/, BBESRE. RERES I UFRBFEHR I UHET 3RASK
MT 5MEIEHT AL I A>TV, L L., BIBEXEDREEBRESED TEW
FOHEREINIZCE ER-TV,
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BEIE Vi, A E KBS T —RO B — o 7 v — v KEESE 2 DU
FoKEESRIT L hREI 2T,

BEEH. BRERERRL CERPSAFICES LR, BROHKHEBEOTED LY
% 4 ESOMB 2RI 2 EPRT LT 10 FICRBFRTOHFEROWTEHHEL
T BREBVEESESESRTA2HESSH D, 1970ELH T OZARENTHENIC
FHERERBZEAINIC L L1, COEMER/FARAFEHTREINLED
PHRAEELTI97IELRERBTERIN TV B,

(3) fREk E
2 A BHOEHER iz, BRECEUCHE1IERRT LS R4SRLAE IR 3,

%1

H & EHEHE B &R E & g &
1 5007 Bk L7990k | X B g K
2 | 300~500F+> 1,045 "
3 3000 K LF 630 T # K
4 - 30 izl %

L L. REFEEBOEL 2 21o0it, 1L 2HFRERMEr LD, 1A,
1BHLF2A, 2BICFI6H B,

I 408K
0 # B[
© B
M2 1,000 e L. FEBERZ? 2w o5 OVTiR, +5, — 2. —BEH
i+ 6. —3mTH3,
T, BEE LV - VEES D 14m TTHARBMET 5,
® 2392
HELOOOm LT OMBIR. - 2IKE>TAT vy 221 2,
*x-2

HE 1,000 700 500 400 300 250 | 200 180 150

ATy 3 4 5 3 11 14 17 18 20

HELOOOm b5 2,000m OEOEBICIE, RBIGELT3mORAT 9 422175
LEELNs TRy 2223284 ICIEBHBONEIRAIIRSITAT L ET 2,
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2 BERABL CHEHGRA
EHEEXBCBT ARERABS L UOHMGREEE- 1KRIFOTHD, HEL1000mLL
Todhfic2n Tk, HERGUHBOTEMIENT 3,

@ ¢ #8
@ HhEREE ‘
a) AR AR/NMBERRR-SKRTHITH 2,
#£-3
7 b AR 1 2 3 4

BhdhgerE | 400 | 400 180 180

¥ BBV OEAKEEOBSEIR., ROBN TH 3,

B L) 87.25%
R1L,000mEL & 547%
1,000~500m 3.98%
500~300m 1.77%
300~180m 1.53%
180mUT 0 %
b) FROHEBEERIZ180m P EET M, FIEBIL>VWTIH156m & T3,
@ BN

MRt EROBICE I REYBE L 2B NER2WA T2, ELEELOOOmEUT
oififict 2 EREO BLHRICONTR., 20ERSACEMBRE2HMAT 3,
a) SEndRE

FBANMERERE. JIHEERILL VEDLN, T FOEHTHE, A b2
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