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X, BARENTOERE 725,

BIE, 1RERMLOEFEICRERT WIS, £ 2-20L80 R, BB, SFR, fE
AR BRI L AARSHITALE L TV D, RERSOEEND A E TO—HEDOEEITIBWT,
TID OHUROTEF OAI - REIC X0 | OGR4 20 R O HUusdE M L 23S i S
Do

R 2-2 REHMOEEICEFRTSIHASH
( JEABR )
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ﬁ'h'3in

Bk - Fil - EVRREEEXRER



¥3E ER - FiE - EDRRIEBEREE

3-1 E]:p]

F 7 7 U A 3EREIC B W TR E ORLUE OB IEICE T 5720, $REHITTh 5 ettiyiug
RAEefr (RIERIIERR) OF MR OB M2 FREL . YEEROFEET 7 U W HETo B ox
ZRBAGIHIN R E S D,

3-2 HE
PR R OVl IR 2 ) 2 FRAZE - fea 7RI, & 3-1ITRT &8V TH D,
& 3-1 HERUBRZRLEER - #EEAE
[HES Em%ﬁ% iR A D FEAE - #ERR T IE
RO O C/P D#LEIC %mw%ﬁﬁ [515]
77 U B IEFEC B fi - EEWF%L\%ﬁ® O EEBIHTIH 20%LL LA B35,
T A HE R LA R A E I 1b%ﬁ®%$mﬁ£ﬁéhéoC)mﬁm@ﬁﬂﬁikmﬁbf\%ﬁf
(EEJEBA IEAR) OB | @ JEJEBE LG B AT & ik L 2 v OB BN R T 5
L0 WuEMHERFE L O T A BT D, @ AT T AR G < IS
HIE F RS R8T DR T 5,
FHAGOAH MM, B [FeiR 7 1k]
MMILFEEND, THRARARPT 1 E RSP UR IR 2
THIE L, 2L TP ME T LA
D% A ZE TN I TR E AL HE L
WwET 5,
AR O FEJEP IR ER R O E % | O fE 2. Sl C/P HiiE kO
SeAEREE PR A ThHEESAEBEL, CP Bt RiE¥EE . PRASA KO DOT OH:fi
JEBAIEAR) 2B 5 C/P ~OHEBHRNFEB T 5, FIER 10 4Kk LGl & £
SCBHRE O - Bt | @ C/P Hiffi# KOs, DOT #4565 %,
BRET ABRBE SN, DOARZ AN L VRERE - L | @ C/P HilFE 3 4 & C/P - DOT
FHATE R 72 HE R BRI 23 BT~ D, - PRAEEE N 2 4DF 5 AlTH L TENRTEN 5 H
Eiish b, k35, MO HHE % 2 BT 5,
FCERG O BiMgkE¥E ., BOeREEOk | ©  BiHgkE 2 RSBSOS %
FEET 7 U BITBIT D55 N RESND, 3 UL ERETT 5,
HERELE R 2R (BEE | @ [FRIBEENA[RER RV b A —T | @ FERIEEN R RV b A —h— §
BiIEMR) O KEtE (v —. A — I —DIERNB AT WA —T—% 3 Ll EOERN AT
T A BB 23R E ks, Hk s,
Ihad, @ CIP LSt ogkiE$¥# (TFR) | ® C/PUAOEESES (TFR) KO
K OFEET 7 U il (2 W7 7 U A s~ D A58 AT REME D3 i
E—2 « P ETEERE) ~ Wi, 7E EEFEAER S LD,
DHRFE FTREME D MR S N D,
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3-3  HEROERIKR

BEDO: M7 27 AXNEICE O THREMNTUERSIM (EERLER) OBAIZKY . HuBiEF

EERUVHNESHHLICE T HRERMTOFERYE. BHENETEEIND,

<FERE > 100%

< BERCIRL >

< 51 RN (2022 424 A~5 A) (Z3BWC, BEEJERG IR DR E ST O3 E O 72 D O B HIFH A &
Fhn L, BIHIGRAAE S A BLIC . PRASA ARHL L Wi L. BRI ORR S5 T 3 T (3 31 A
TATHN &L, =72 T TN 2 O 3 EED A®E L GEREMEOEMIX, 1%
BB OTEEICRHE) . 725, YPIRNE 2 FHE L TV 22— S U, 2022 4F 4 FICHAE LK
FINZLD, FIEOETHMEILLTEB Y, ETHHOBRN YL > TN, JEERELE L,

- JEJRBIEAR 2 & L, 2 [T T, B~k 217 - 7o,

- 5 2 [BIEMTIRE (2022 4E 8 H~9 H) 12— % v, & 3 BIFEMRE (2022 4510 A~11 A)
I NRAT VT THRIZEBWNT, BEERGIER 2 3% LT,

- 55 A [EIEMTRE (2023 4F 2 H) . 2B S EIEMIE (2023 425 A) . 55 7 [BIEMRE (2024 4F 4 H) | 2
8 EIJEMRE (2024 42 9 H) IZRRIEFEFTICIV T, BRIEH OWLERTG MR L O, B AR HT
NOBEEAT -T2, BB T AN T, FHRE BRREEROS 1 BERRIERER (2022 49 A)
225 B EAERER (2024 29 A) 1BV T, KRERENMITMHER I TV, ERBRET)
I, BRER, RKEICEL, TO% b RKERHER SN,

CHA T T T A L R EYE O RGO 3R R CTHIE O T A Lo Z Sk 0 BRI
—RPEH S TS a2 m TGO R & T O TAK R EIE Lz, Ait 5 BoFHE %
Mt 7=, FEJEBG AR OB ERATICIX, AiRo & B0 |+ EOERA LT,

BRRQ : EEMEEREEM (BREMLER) (BT % C/P PEFREDIE - HFOERETILN

BEtEh, BGENLGHFEERFINEREINS,

<FERLEE> 85%

< FERCIRTL >

- C/P BB Y E R OREER T ORE - BH~=27 L (E7FEL) 28 L7,

- REFEFIK LT, BRI OFREEFEORNC, BRIERTE0E B O % EN R E AT
D E S B L, WuEREICDD D EMTEEZ 1T o7, C/P M F IR LT, Hiffitk I —K
12, EREATHE R O L EMCRE TIE, AT T ACED DR EITV., $UEREIC)
LEATHEEEIT o7,

- JREJER B L MR [ 1 OO IGE O A FRZS L B KON, SEARBRIRHTME O FHRIRFIZ . C/P Bl | Rr i B
TED B R 2 i L 72,

- 2022 4210 A2, C/P LB EE K ORFRELTE (G5F344) ISR L | [BIAFSZ NiE8) &
Fehi L. HAROSEHER 72 LB RN R O RS O R~ DB DRI DT,

» DOT KUY C/P @RIt L, FERED TG R, ROV I a O, AR — 2 S 22 i,
DN RB 72 7OV TR LT,

- WLE R AT, BUE R & ORI E T 2 B2 E PR EO R HIZ BT 2 i I —% CP 12
xF LTSN L7,



BEQ : M7 7V AICH T2 ENMBERESEMN (EELER) OBEREE (ESRRXERME

H) AEREIND,

<FERLE > 100%

< BERCIRIL >

< 55 2 [MIEMTRE (2022 4R 9 H) . 2B 4 BIEMIRE (2023 422 A) ., 55 S [BIEMIRE (2023 4F5 H), %
6 [FIERATRE (2023 45 10 H) . 25 7 [BIUEMTRE (2024 45 4 H) | 25 8 [RIJEMTRE (2024 429 H) 12,
BLHE B, B S— b — iR, M A — 0 —, BIMBE R EE AR L,
BB O RO, EESCEBIREO AR O T 7 U U 72TV, (BRI rTEENE
IZOWTOFTEE 2 Ei L7,

- C/P BAMRE TR LT, JRHIGEN & LT, IR IER D IR - A% - BEARO = O I —o0
BAfE 2 BAME L 7=, F£7-. 2023 4 10 A IZBiME =472 SARA(SOUTHERN AFRICAN RAILWAY'S
ASSOCIATION) RAIL CONFERENCE 2023 (Z& /0 L, JEJERS IEAR O JA# - J&H - BEARTEBI 217 -
72

* TFR X O T 7 U B’ ~ D BRGEIZ DWW THE A% FIZ Al REME 28R L T < i TH 5 23,
I EE A ORHPREE 72> T b,
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3-4 FEHRNEEE
3-4-1 FHAR
& SROIRDIEE
1-1 @ FEJERG AR & B - Wik T 5,
1-2 : JEERGIE Z B, BEXME (I AFXATATHN @, 75— % 7N 2 fEFTo
7t 3 AT A AE LK 1,000m FRE 2 T7E) RET D,
1-3 @ FRER T OWE OFFEAA &L O, EIRBETUMEZ L, 221795,
1-4 : REIMRREIC K 280E A 7 F 0 ZRWAFER L, $UE 2 T F v ADOBEEH R OMGE
2179,
fIEE) 12 12OV, BRIEE IR ATVTH, =0, Fy—7H 71O 3 E
FrafBiE] Lo TV, IRy A MEEMBELEEEZ T, BRI Tanxx7 i
W1, 7r—7 % U N 2 SRRk 3 @t 8E ] IR,

& LROIRDTEE

2-1 : C/P WLEEfHHE Y H L OREEEMITORE - BH~==27 /v (ET74ET) 28HT
Do

2-2 : C/P HEREMFHE G K ORARELANT B O AR Z NISEN &2 Ffi L, BRREIT O

2-3: C/P Y3 (FUETE(RAREE K OPRAREANTE ) . BRIEEF (O L, BB ATiuE R i O 2
PERRE LT AHME L, AT T AHEEZBE L, WUEREICHH) D EE
WEIT,

2-4 : C/P 4 FH L IFE CTHIEP IR ZRRE, AT oA GHAD +5Z281ckh, RKiED
72D ) TNy LR EOTEO TSR AT D,

2-5: i (DOT) . C/P ¥kt LA ATEEh A S0 L, SEiEny 7o fl fr A Hin & OME4E
B O RA~DEREZ AT,

2-6 : DOT * RSR KON C/P # Tk L, FEIEDSHTHER B E . KO I ZCE AR X, A —
LRI O YR e B OV GRS 2 BlE T 5,

2-7 : BLECR R HT K& O 55 OHERFE BRIARHIZ D\ T C/P BIRF IR 24T 9,

2-8 : C/P OEEFEAH K OMRARIZ 35 1T D L AeFHILED A ~m T =B S %2179,

& HKEOIIRDIEE)

3-1: HIHEE BN TR D Fag & 24048 U7z B¢, BUtiuERE St CRAMERIAE KBOR
(BEE) i%Y4{3) Zii# L. @l 2 et 5,

3-2 : BUMBGE MBS (Bl S— - —{%) ZE L, EGREO TR T 2,

3-3: EFEMLROBINE O A Mg a ED7=, RV b« Fy NEOEM A — I — & i
L. (BRSO REMEZRFT 5,

3-4 ; BUBLE A E A L. BlHRLEO aTREE A it 5.

3-5: N7 U ARy MEWEKEATE (TFR), A44E¥4% (DPE) KOEGE T 7 U 7 Hilsk o #kiiE
FEFIIXI L, RRIEE A FEiT 5,

3-6 : KEEBLOREET 7 ) WHIK (FFL v —27 - FUrETE5E2HE) 1B VX AR
BREHE A SR ET Do
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3-4-2 EFHERDEE
& HEOIRDIEE)
1-1 : FEJRBH IR 2 S5 - d@sd 5,
< JEJEBHIEAR 2 858 U, OMARFFHEEM 0T, £ 3-21r9 B0 2 BT
T CHM A~ DL T o T,

= 3-2 EREPLEROEEDRKR

5 kA7 Y 2 — )L
202247 A 3 H OBOR

2022 47 A 13 H Singapore A#k
2022 4£ 7 A 17 H Singapore H¥#
202248 H 9 H Cape Town #5
2022 4E8 A 14 H B HiE

2022 48 A 29 H Singapore AHE
2022 49 H 4 H Singapore ¥
2022 4F 9 A 21 H Durban 7

%5 1 [EHE | 750 Units

%5 2 [l | 1,408 Units

LI O B S R (D7
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1-2 : JEIEBGIER 2 B, BEXM (IAFATATHWN L@, 77— % 7 TN 2 BT

7t 3 WA AT LK 1,000m B E %2 TE) &iEd 5,

<51 EIERT (2022 424 H~5 H) 12BWT, FEIRB IR ORRE 5 AT O E 72 8 D HL
A A SN L7z,

- BUHIFAAAE B2 JEIC, PRASA A &g L, & 3-4 RT3 ETE2RE Lz, H
[ﬁ@%ﬁ%“f\%ﬁ@ﬁﬂQOE%(3A$X7ﬂW\7”fﬁ77/\5%A/)%
FEL, =T OES - EEMOF T - SHEEMOF I - FFEHh~0T 7 A, Z4
P7e & OBEFAES FIV T PRASA AT & 3LICEFEM 238 E Lz, ZOER, 3%
ATNT (BEWA—T703H5) 1 @Ik —7"% 7 (Wil —7 R OEEY ORI
%) 2 EFTOF 3 EFTOEFEHZ RE U e, £ IR TR EE & 72 2 FEE B Al O %
X, ZOBEEECHIZEORFEICIS U CRIE L, REFHE S L TE Lo, Zitxd PRASA
KEEGRE LT, ¥, X —UHMLE S % KwaZulu Natal JN(Z, 2022 4F 4 H 2%
ELTAKRFEICLY  FIHEOEITHMEILE L TEY | EITHBEOHIRPL > TWh N,
A8l D SFEREHD 5 1 TBRA LTz,

<ERIEY T O E A >
REHAE, DT ORZHE 2, ®E LT,
- ELSB AR, A ORI
i SEAGRINIS
aﬁ%%m@ﬁﬂ@W%%®%ﬁ
* b Ty I AZ =T KD WaEAN B OHERR IS ORI
RESGHTE I 1T D EFEIH DO HER
ARZIRIL S BRE L T e iR

< 3H A FOEEFHE >
SHSOBEEHBIL, £ 3-3ITRT LB THD,

® 3-3 FAEXZERT SRORTEER

B i i Hit 5 DR TR
— R235m DIEIE 90 FE D iR X[H T, et LTl s ol - 7
Gauteng SN m oL s AT H Y | AT B 5 S T
BOE

BT D IEIEBG IR OB ENRZ BFETE 572

Somerset ﬁ%%f}) O R R=250 IZ A D X[H T, /37 & | @ﬁfl@fﬁﬁ%ﬁ}n’\f =
Western Cape West Line | 2HIToH Y | ROVEMIXHE OB —7 BLE$ 556445 FickT
PAEAHE | DB IR O E R EZRGET X 5720

Simons Town | AZiH & D %\ Y] 25 A 72X FE T $ﬂﬁn’ﬁﬁ§@2§ﬁﬁ§ﬂﬁ% 72X
Western Cape Line MTH Y., HEEWRIE OBIES R SN T IS T 58
EEEIEIR | BIIEROBRE R ERFETEX 5720

HU L JICA SRR HVER
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<51 IRIERT (2022 454 A~5 H) IZBWT, Bl T /1368 2550 L, EHRINE (&

FEOBBL, 1EEBOBEME i TG, Pratmk TE%) KOS IR OREIZH
o COWiEEIT 17,

< 2 EIEME Q02248 H~9 H) I —7F o i 2 Fipr. 83 EEHEE (2022 4

10 A~11 A) I2I3 R ATV THIZEBWT, BRI IERZRE LT, 728, JEEIE
WA G E P ORRRR & LT, Dk, BN B, MRXEO
FIBGEITIEROFRIOATF, CP XD 7T v 7~ OFE, ZHEE OB E % Fha L
77

® 3-4 EEHIERORESAH

Bai-ol (AR AR B e VEERIr Y o — V5
Germiston BULF | 1,397Units (73) 2022 4E « A~ KHE : %) 80units/ H
Gauteng (Germiston BR~ (FL<BE 10 H 24 H~ DX E.
President BRI#]) 700 A% 420m) 11 A22H - AR ELEEEE
. 570Units 2022 4
Western | Somerset West Line (£< 5% 9 7H oI
~ [E]
C ERABA T
ape = 285 A 174m) 9 H 16 H
. . 140Units 2022 4
Western Simons Town Line .
c - (F<BE 9H 19 A~ A -
A1
ape 70 A 42m) 9H23H

() FREEEIL, MW 1,400Units Z FELTEN., T HXWEI N H 72720, LI
1,397Units Z % & L 7=,
HH : JICA A FVER
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<X Gauteng  Germiston BRUTEE >

Bt - S OA KR

s

BEJE RS LR D ERE
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FXTECRDL  Western Cape  Somerset West Line #5411 >

. e AT ]
- . \
/ (A 4
13 p "‘.v* o )

BEJE RS LR D ERE FEJE A LR DR E
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BEJE RS LR D ERE FEJE A LR DR E
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1-3 : BERTR OPUEOFFEAN R O, ERBIRFIOEZER L, 21T .
(1) B5iA
- RBER A ORE O RZ T T D12 0ICRBITFIEL, R 3-5IL7T LRI THD,
& 3-5 RAIFZE
TR 5 ik 7 P
L AR * JEJES IR OBGERPRIC 1T DBUE O THUEMTT RN &) 2 05Ed
(1 E Y ) Bo BElIE, b7y ~vAE—(bT v 7 A% Y I =) ERNTT),
EABHESURE | - BHERIZ BT 2 W0 2 BT A1 2.0mm 2207 S8 57 DI BRSO KR

XX ThD HERMEDU) Z2HET 5, K 20.0kN F CTHIED A
A, RANL. EREHHTDRIESR 2 AWV CTIiT 9,

c BARTI, EEBGIEROFRERHZBW T, DERMEHT /) 2% 10.0kN

BHZRDHZENZN, —JT, $77)w EFEIZBN TR, AL
BB L NT A RIMKREWZ &b HEKRBEH ) 1%, IR IE D%
E%:ﬁw(%mﬁ%k%&ﬁ1k&é

cAREIZBN TR, FEERICET D THuBERTT AN &) (x4 25 NE

%ﬁﬁﬁﬁj%fﬁﬁiktw®ﬁﬁﬁj&L‘&%m®@%ﬁ®T%
MBEHTY OS] 2 T1] & Lics & ORMER OLUR A L4k
&L, FHlDfEE S+ %,

FaE iR EREERNRIE
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(2) HERE R

OLIBEL WA VA
X E % OWAERE T A EORERFITK 3-1~K 3-31TRT LRV THD, 7
B, BUERT AN EIL, ERELTTO S B, FIEOEITICL HHRBEOELNPKE L
705 LBEINDL %%&ﬁbt#%%r?

- BUEROT AN R, AR L B OF 1 EIER S (202249 H) 55 5[
Mmﬁm(mMEGH)Kﬁwf\ﬁ%ﬁEMMﬁ%éhfw&wo

500

450

400

350

300

HhE

250
200
150
100
50
IR R e e YN I A B8RRI R 383YISRIALIaTnades
BIERIAH S A S DREEE (m)
—HAfE (2258) —E%EIEEHA (22598) — N E %2R (23528)
HEH®EIEEHA (23%5A8) — B %A (284548) — B R ESEIEHA (2459A)
KEME | IREEOMN Y BEEE2RTHE, HEIFAKREWVITEY, BIRTHD Z L ERT,
K 3-1 HMEEAMEG=EOREHER (Germiston EREES)
450
400
350
B
H
14
300
250
200

23 26 28 30 32 34 36 38 40 43 45 47 49 51 53 55 57 60 62 64 66 68 70 72 74 77 79 81 83 85
ATERRIRH R A D D RRRE

—WHAME (22548) —EZEBE®RFIEENE (22598) — & EBE®RF2EENE (235F28)
RB®FE3IMEETE (23F58) — % BE®RF4OEH (245F48) — % BE®RESOEH (24F98)

XA | RBOMA Y BAETTHIE, BEAFAEVEE. BRTHEZ EERT,
K 3-2 HEHEARZEA=DATIER (Somerset West Line $k15{FiT)
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20,000

15,000
10,000
5,000
B —_—
H 0
" 76.25 76.50 76.75 77.00 77.25 77.50 77.75 78.00|78.25 78.50 78.75 79.00 79.25 79.50 79.75 80.00
-5,000
-10,000
-15,000
-20,000 . ! 1
AR SN S DIERE (m)
—WEAME (225F48) — R BRE1EEHE (22F98) RBERE2MEEHA (235F28)
HBE®RFEIAEHE (23F5H) —XEBERFPAREHE Q4F4F) —FZEBERSBSEEHE (24%98)

XAME T RO Y BT R KE, HESKREWEIE, BERTHDEILETT,

() WIHME & R ESE 1 EEHIE RO OWTIE, 1 REHIENC, T¥EEICky BN
L 722 W HLE R 23 FEHE S L, WLUEDOEBEAMEE SN2, TEENSZWVERERoT, 3
B 1 [BIFHR AR O STERE 5 [ 0L B IR & e LS 72 T2 | JAR TR B IR AR D5 e 7S e
RTEDH, REHZRE S BEEHIRFICOWTIE, BUGICTHEESN R TREEDN H  KiE 221 E
BHFOIRIE & 72 o 7o, FERFRIN ERFM & 2 Vi AREBECH 3 (T v 7~ A 2 —)
DRy TV —=NPRLL EICEBER T LT LEW, BEOFHROTZDDO Y ¥ A v {F503%1E
TETELT, MBITEHT — 2 NEfETE 20 o7, LavL, LC (Level Crossing) [#55]
A COBIEB ERFTIL, BR TOFMBIZ/AR2 R0 7 BIZRED Z LR BB EHRD T
A L TV D ODRMERTE, JEIR LR DR B 5 LI LT D,

B 3-3 #HE#EAAEMEDRTERER (Simons Town Line B&UIRET#E)
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QB KRBT

1) Gauteng /| : Germiston HUT %

» Germiston BT FE D E RSP /1L, £ 3-6 L OK 3-4 27T B0, RERTN
17.0kN/Sleeper, 7% [& %A% 20.0kN/Sleeper TH V) . FXEHIN H+3.0 FREBM L 7=,

BN R D T2 OB O NP, B ORI L & B IO MBI H Y | FIEDETIC
KONTZEDBHEEED , FEEP IR OREDRBRELS R E PR TE T,

CRB. —RICEST, JIERE HUESN BEOWRAR) BELLTVWLEETH DR,
FRELATE I, BMoOEH (2022 4 10-2023 43 A) OH & OF 3 REIRAIER S (2023
FESH) BT, RERBANENSTZZ D, BEBIEROERH - T2b D L& 2

Y (T
x 3-6 EERBEMADIERR (Germiston ERITfE)
RRE AL AX B 1R
FIH1fiE . . s . L
HHE 24 ] 55 1 BIEHI | 552 [RIGHAN | 55 3 [EIEHE | 55 4 RIGHA | 55 5 [BIEH
VAEIH | 2320 | 234E5H | 244 | 2449 A
7135 H & * ¥ ¥ ¥
20.0 20.0 20.0 20.0 20.0
OFEHLBL I E(KN) 17.0
(+3.0) (+3.0) (+3.0) (+3.0) (+3.0)
@2 & (mm) 2.0 0.8 1.3 1.1 0.8 1.0
CRALEBIED O 8.5 25.0 15.4 18.2 26.7 20.0
5N (N/mm) (D+Q) ' ' ' ' ' '
OEYIEAE) 1 2.94 1.81 2.14 3.14 2.35

(F) £#Ho () NOEEIT, WIHRE ORERT) D O E ~RT,
SERBEECHLIZ. 20. OKN 23 B KAl & 72 5,
LW, RERIOVEED (A EHT-Y O] 21 & L xDERERT,

20.0 * - - = e 10
{ ERESERDORERRE
§ . N DR e
i BA20.0kNTH Y, RiBER. BAMEISELT
180 gf 8
a 20.0kN
1 16.0
1 14.0 \/ 4
gmuni® LI ’ @
12.0 = S awenen
pun®
aamunt® .
suns®
10.0 0

1-Nov-22 1-Feb-23 1-May-23 1-Aug-23 1-Nov-23 1-Feb-24 1-May-24 1-Aug-24
EHEEEOHMIE, HE 057 AL RBIE
R BomE - | 1) 5 EITAE A
—e— A (N e E(mm) @ N (f5) COERBAOEECLUFIROBTARES L

3-4 BERBERDDAEHER (Germiston BRiTEE)
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2) Western Cape /| : Somerset West Line k41T

« Somerset West Line A& TITOEKRFEIRPLNIE, & 3-7TKROK 3-51Tr-TEB0,

FRERTAY 12.5kN/Sleeper.,
77

cBANEHT-D OB OSHIENT., I ZIEREE D CTHER L.
RN LSRR TE T,

AXEA 7D 20.0kN/Sleeper TH U |

JAEJiE B LAl D

BRI H+7.5 FREEHN L

RRIE N AL D

x 3-7 BEFREBERAODATEHER (Somerset West Line $k45{FiL)
AREHI RE
HH zjﬂf‘i 51 EIFHA | 552 mIEHH | 55 3 mIFHE | 5 4 mIFHAL | 5 S [
2290 | 23820 | 3F57 | 24547 | 24594
F7ES5 A

DS EN) 125 20.0 20.0 20.0 20.0 20.0
(+7.5) (+7.5) (+7.5) (+7.5) (+7.5)

@5 (mm) 2.0 1.3 1.3 1.3 1.7 1.2
it 6.3 15.4 15.4 15.4 11.8 16.7

AN KN/mm) (D+Q)

OEEI) () 1 2.46 2.46 2.46 1.88 2.67

() &HD () NOBKEIE, HIHIHIE O ER O ORI Z 7~
EARRHRHU 1, 20.0kN A3RIE B KAE & 72 2,

BEIIE, RERTOGMED A &G OHII) 21 & L& EDHRERT,

20.0 2 = =

EFEER D OAERR L,
FAR200NTH Y, HEHER, BREISELL
18.0
16.0
14.0
. L]
e IllllllllIIHIIIIIiIIIIllIIIIIII’ 5
10.0 :
1-Nov-22 1-Feb-23 1-May-23 1-Aug-23 1-Nov-23 1-Feb-24 1-May-24 1-Aug-24
sEEEOMEIL, FRI0F AL RBLE
——— BN —e— T R (mm) @ Hy () PRREAOBBCLUABOBTARES L
38-5 EREERDDAERER (Somerset West Line SXIGT:)
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3) Western Cape g M| :

Simons Town Line FS§YIRI#

« Simons Town Line FSWIRT# OERBEHTI L. £ 3-8 KUK 3-612-7TEBD., &%
[ERT2Y 15.0kN/Sleeper, 3% & 1% 2% 20.0kN/Sleeper T V) |\ BXE RN H+5.0 FE N L 7=,

- BLEH T2 ) OGO YY)
FEE D BB IER DR

EATIZ RV XT 2 b3k
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L.

BACKGROUND

The Republic of South Africa (RSA) has a GNI per capita of 5,720 USD (World Bank 2018). It is
classified as a semi-developed country but is characterized by significant income inequality. The
country’s railways have an overall operating length of 23,759 kilometers, and railways serve as an
important part of social infrastructure.

The “Republic of South Africa National Development Plan 2030” (published in 2012) states that
investment in a robust infrastructure network is needed to support the country’s sustainable economic
development, and sets the goal of installing effective, safe and affordable public transport for economic
infrastructure.

In response to the above situation, Japan contributes to the promotion of effective and efficient
infrastructure development by the RSA government. This is done as a “Public and Economic
Infrastructure Development Support Program,” through measures such as capacity building support for
implementation, maintenance and management of planning projects by ministries, agencies and national
public corporations in charge of economic infrastructure, and support for optimization of public
expenditure budgets. With regards to rail transport, a future support policy is under consideration based
on the delivery results of electric locomotives and other equipment to Transnet Freight Rail (TFR) by
Japanese companies (Hitachi, Mitsui & Co., Ltd., Toshiba) since the 1980s.

With the future economic development of RSA and increasing infrastructure demand, the need for
passenger rail transport is increasing. However, long-distance railways have low profit margins due to
aging of rolling stock and low convenience, and the tracks are not fully maintained due to factors such
as reduced maintenance expenses and personnel reductions. In addition, the effects of the COVID-19
pandemic have resulted in further aging and dilapidation of railway facilities, so failures and accidents
occur frequently. This negatively impacts the safety of railway operation, so measures related to the
maintenance and management of railway facilities (tracks) are urgently needed.

The results of a feasibility study conducted in the Republic of South Africa (RSA) from 2016 to
2018 confirmed the effects of installing the proposed product, sleeper anchors. Introduction of the
proposed product will contribute to addressing development challenges facing the country as noted

hereafter and is in line with the Japanese government’s Country Assistance Policy.

As also requested by the counterpart organization (C/P), the Passenger Rail Agency of South Africa
(PRASA), Hayashi Soji aims to conduct a further advanced feasibility study to verify the effects of
using advanced track maintenance technology (sleeper anchors) to reduce track accidents and to develop
a project to disseminate sleeper anchors to all railway operators in the country.

This project will introduce Hayashi Soji Corporation’s advanced track maintenance technology
(sleeper anchors) to the tracks owned by the Passenger Rail Agency of South Africa (PRASA) in
multiple locations, such as Johannesburg, which has many curves, and Cape Town, which has sandy
land and many curves. Activities will be conducted to verify the effects of the proposed technology and
product for track maintenance and management, local suitability will be confirmed, and efforts will be
made to contribute to the prevention of future derailment accidents and expand our business in the RSA

and the southern African region.
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2.

OUTLINE OF THE PILOT SURVEY FOR DISSEMINATING SME’S TECHNOLOGIES
(1) Purpose
The Project aims to improve maintenance intervals and reduce the risk to accidents, such as
derailments, in South Africa through using the sleeper anchors that enhances the capacity of track

maintenance and accident prevention.

The expected outcomes of implementing the Survey are as follows:

Output 1
Verification of the effectiveness of the proposed device/technology in the field of track maintenance

and accident prevention through the introduction (through a donation) of sleeper anchors,

Output 2
Transfer of technical knowledge on the installation and maintenance of the sleeper anchors and

establishment of a sustainable maintenance/control system for the device.

Output 3
Development of a dissemination plan (business development plan) for advanced track maintenance

technology (sleeper anchors) in the RSA.

(2) Activities
1. Activities for Output 1

1.1. Manufacture of sleeper anchors and transport to South Africa

1.2. Installation of sleeper anchors for long-period and long-length on the tracks at the Johannesburg
and Cape Town sites (around 2,100 units / 550 — 1,000 meters)

1.3. Measurement and analysis of the lateral movement figure/lateral resistance value of the tracks
before/after the installation of the sleeper anchors

1.4. Verification of the effect of reducing maintenance intervals by monitoring the actual maintenance
and track deviations and analysis of the risk reduction from the results of measurements/analysis

during an extended period of installation

2. Activities for Output 2

2.1. Preparation for installation and management manual (including video) for PRASA’s track
maintenance engineers

2.2. Invitation of PRASA supervisor and track maintenance engineer to Japan through JICA’s
Knowledge Co-Creation Program (PRIVATE PARTNERSHIP) and promotion of the understanding

about the effect of the proposed products and advanced technologies
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2.3. Conducting seminars (on the necessity of track preparation before installation, installation method
and maintenance of sleeper anchors) for PRASA’s track maintenance engineers and provision of
engineering guidance

2.4. Executing technical transfer of know-how on installation and maintenance together with track
maintenance engineers from PRASA

2.5. Inviting executives of Department of Transport (DOT) and PRASA to Japan through the JICA
Knowledge Co-Creation Program (PRIVATE PARTNERSHIP) and promoting understanding of the
effect of proposed products and advanced technologies

2.6. Organizing seminars for Department of Transport (DOT), senior officers of PRASA and the RSR
on the results of verification analysis and ways to effectively use the proposed products at turnouts,
straight sections, platforms, and so forth

2.7. Holding information exchange meetings with the relevant PRASA and RSR personnel on track
maintenance technologies and maintenance/control systems after the transfer of proposed products to
PRASA

2.8. Providing advice for the establishment of track maintenance and safety administration standards at

PRASA

3. Activities for Output 3

3.1. Investigating local track maintenance companies (BEE applicable companies) and examining the
possibility of cooperation after understanding the subcontracting structure related to local track
maintenance

3.2. Investigating local distributors (local partner companies) and examining the possibility of business
partnership

3.3. Investigating local bolt/nut parts manufacturers and examining the possibility of business
partnership in order to increase the domestic production rate and enhance cost competitiveness

3.4. Investigating local manufacturing candidate companies and examining the possibility of local
manufacturing

3.5. Engaging in public relations activities for TFR/DPE and railway operators in the Southern African
region

3.6. Formulating a business development plan for the Southern African region (Mozambique, Zambia

etc.) for after this project
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(3) Information of Product/ Technology to be Provided
The proposed product, advanced technology for track maintenance (sleeper anchors), is a device that
increases the lateral resistance value in order to reduce buckling due to temperature change, which may
cause derailment accidents on a ballast track, and to prevent the lateral movement caused by the
centrifugal force of a running load on a curve. It is expected to contribute to the prevention of
derailments and the effective operation and maintenance of railways through stabilizing tracks and

reducing the need for track maintenance work.
Number of sleeper anchors: Around 2,100 units

Product and technology for dissemination and verification

g Sleeper anchor
S| — -

The specifications of the cast iron used in the sleeper anchors comply with grade
FCD450 of JIS G5502 Spheroidal graphite iron castings, and the mechanical properties

are as shown below. This product assumes sale using materials manufactured at a JIS

suoneodyroadg

certified factory and does not take into account overseas production.

Table 1: JIS G5502 Spheroidal graphite iron castings: FCD450

Charpy absorbed energy (Reference)
Grade Tensile Yield . Test 3 pe Individual
Elongation Hardness .
symbol | strength | strength temperature | average value Main
microstructure
Fepaso | 00 | 2B0Or g e - - - 140-210 |  Ferrite
more more

Source: Japan Industrial Standards (JIS)

Summary Report -4



SaImea

Tracks are fixed by the rails in the longitudinal direction, but in the lateral direction
there is only the resistance of the ballast (gravel) holding the end faces of the sleepers.
As a result, when a rail expands due to thermal deformation, a buckling phenomenon
occurs in which force acts in the lateral direction and the rail bulges.

A sleeper anchor is a device that increases the lateral resistance force to prevent
bulging (buckling) in the lateral direction of straight sections due to temperature
changes and bulging (lateral movement) due to the centrifugal force of the train running
load in curved sections, which lead to derailment accidents on ballast tracks. This
stabilizes the tracks, saves track maintenance labor, and can be expected to help prevent

derailment accidents and contribute to efficient railway maintenance and management.

peroiqe pue uede[ Ul S}NSaI SI[LS

Table 2: Sleeper anchor delivery results (October 2014 to March 2021)
(Unit: units)
(' Undisclosed )
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(4) Counterpart Organization
South Africa Side: Passenger Rail Agency of South Africa (PRASA)

Department of Transportation JICA
(DOT)
Approval ] Subcontracting

Hayashi Soji Corporation

(Counterpart) Outside Consultant
PRASA (technical cooperation, surveys,

education & guidance, etc.)

Collaboration

< Ll

Invite to Japan

Management, Supervising

Local rail track maintenance
companies

Technical
guidance

Demonstration
seminars

Installation
A 4

Verification / Disseminating Projecq
on Gauteng/Cape Town / Durban |«
Suburban rail lines J Results evaluation / analysis

!

! Department of Public . Public railways companies from :
! . Gautrain . . !
p Enterprises (DPE) surrounding countries, etc. :
i 1
i Transnet Freight Rail South African railway sector :
: (TFR) supporting industries i
\ ’

(5) Target Area and Beneficiaries
The target beneficiary is PRASA and its employees, who will benefit from the improved track

performance and skills transfer as a result of installing the sleeper anchors.

The ultimate beneficiaries of the project are PRASA’s passengers (about 270 million per year) who

will benefit from improved services.

(6) Duration
March 22, 2022 — January 31, 2025

(7) Survey Schedule

Appendix 1: Survey Schedule
See the attached sheet.
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3.

ACHIEVEMENT OF THE SURVEY
(1) Outputs and Outcomes of the Survey
» Output 1
Verification of the effectiveness of the proposed device/technology in the field of track
maintenance and accident prevention through the introduction (through a donation) of
sleeper anchors
» Outcome 1
® A site survey was conducted in April and May 2022 to select the locations for
installing the sleeper anchors. After this survey, three installation sites were
selected for the sleeper anchors: one in Johannesburg and two in Cape Town,
based on discussions with the PRASA headquarters. The initially planned
location in Durban was not selected due to train service suspension caused by
flooding in April 2022, which had no clear timeline for resumption of operations.
® The sleeper anchors were manufactured and transported to the RSA in two

separate shipments between July and September 2022.

ol
&%

Manufacturing and transportation

® The sleeper anchors were installed at the sites in Cape Town between August to

September 2022 and at the site in Johannesburg between October to November
2022.

Installation of the sleeper anchors Grading after installation of the sleeper anchors

® Measurements of the lateral movement figure / lateral resistance value of the
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500

450

400

350

300

tracks were conducted at the installation sites in February 2023, May 2023, April
2024, and September 2024. Regarding the lateral movement figure of the tracks,
no significant displacement has been observed since installation at any site.
Regarding the lateral resistance value of the tracks, the measurement value

reached its maximum after installation and has maintained this maximum value.

&
-
< 250
200
150
100
50
T OO NINMNOMUWO =S NN WMOOOMOWOO AT O NV AdMNMOAOAOANSNOMWN 0o OO N 1N
N AN AN OO ST DN NN O OORNNNMNOONOOWDWOGODONDOOONDOOOO-cddcddNANNNOMOOMOMOMS I
Ll T B B B B I I e e e T I B B B B B T e T e L O R R Y o N N N o A o A o A o A o A o A o A o Y o A o N o VI o VI o VI o I o I o\ )
Distance from the starting point of measurement(m)
e 5-May 2022 e 2 3-NoV 2022 e 1 4-Feb 2023 22-May-2023 e 15-Apr-2024 e 0-Sep-2024
Figure 1: Measurements of lateral movement at Gauten Area / Germiston Site
450
400
350
=
=2
)
<
300
250
200

23 26 28 30 32 34 36 38 40 43 45 47 49 51 53 55 57 60 62 64 66 68 70 72 74 77 79 81 83 85

Distance from the starting point of measurement(m)

——29-Apr-22 ——15-Sep-22 ——8-Feb-23 17-May-23 ——23-Apr-24 ——5-Sep-24

Figure 2: Measurements of lateral movement at Western Cape / Somerset West Line
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20,000

15,000

10,000

5,000

AL (R)
o

76.25 76.50 76.75 77.00 77.25 77.50 77.75 78.00)78.25 78.50 78.75 79.00 79.25 79.50 79.75 80.00
-5,000

-10,000

-15,000

-20,000
Distance from the starting point of measurement(m)

—29-Apr-22 —22-Sep-22 9-Feb-23 18-May-23 —22-Apr-24 —6-Sep-24

Notes:

*The difference between the initial value (Apr. 2022) and the first measurement result after installation (Sept.
2022) was significant because unintended track maintenance was carried out by the contractor before the
first measurement, which corrected the track distortion. Since there have been no significant changes in the
lateral movement figure of the tracks after the first measurement post-installation (Apr. 2022), the
effectiveness of the sleeper ankers can be confirmed.

Figure 3: Measurements of lateral movement at Western Cape / Simons Town Line
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Table 3: Measurements of lateral resistance at Gauten area / Germiston site

Before
After installation
installation
Measurement item Initial value 4™ meagurement
1% measurement | 2" measurement | 3" measurement 5™ measurement
(Apr. or May (Sept. 2022) | (Feb.2023) | (May 2023) (Apr. (Sept. 2024)
ept. eb. a ept.
2022) P Y 2024) P
(D Lateral resistance 70 20.0 20.0 20.0 20.0 20.0
value (kN) ' (+3.0) (+3.0) (+3.0) (+3.0) (+3.0)
2 Amount of

' 2.0 0.8 1.3 1.1 0.8 1.0
displacement (mm)
(3 Lateral resistance

value per amount of

) 8.5 25.0 154 18.2 26.7 20.0
displacement (kN/mm)

(D+©)
@ Initial ratio | 2.94 1.81 2.14 3.14 2.35
Notes:

*  The numbers in parentheses in the table show the increase or decrease from prior to
installation, as compared with the value at the time of initial measurement.

*  The measurement limit of lateral resistance value is 20.0 kN.

«  The initial ratio is calculated by dividing the lateral resistance value per amount of
displacement at each time of measurement by the initial value from Apr. or May 2022

(before installation).

20.0 = - . Py - 10

.

The measurement limit for lateral resistance value is up to 20.0
kN, and it reached this maximum value after installation.
180 -&f 8

i

16.0 A fictb 6

14.0 /
" _—t ’ L]

12.0 . amuunn®

an

apnunn® g
uus?®

The initial ratio tends to increase over time.

10.0 0

1-Nov-22 1-Feb-23 1-May-23 1-Aug-23 1-Nov-23 1-Feb-24 1-May-24 1-Aug-24
The period highlighted in light yellow
indicates the time when train

=@= | ateral resistance value (kN) = Amount of displacement(mm) @ Initial ratio operations were reduced due to the
impact of the COVID-19 pandemic.

Figure 4: Measurements of lateral resistance at Gauten Area / Germiston Site
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Table 4: Measurements of lateral resistance at Western Cape/Somerset West Line

Measurement item

Before

installation

After installation

Initial value

1 measurement

2 megsurement

3" megsurement

4™ meagurement

5™ measurement

(Apr. or May
2022) (Sept. 2022) | (Feb.2023) | (May 2023) | (Apr. 2024) | (Sept. 2024)
(D Lateral resistance s 20.0 20.0 20.0 20.0 20.0
value (kN) ' (+7.5) (+7.5) (+7.5) (+7.5) (+7.5)
2 Amount of 1.2
2.0 1.3 1.3 1.3 1.7
displacement (mm)
(3 Lateral resistance
value per amount of
6.3 15.4 154 154 11.8 16.7
displacement (kN/mm)
(D+©)
@ Initial ratio 1 2.46 2.46 2.46 1.88 2.67

Notes:

*  The numbers in parentheses in the table show the increase or decrease from prior to

installation, as compared to the time of initial measurement.

. The measurement limit of lateral resistance value is 20.0 kN.

«  The initial ratio is calculated by dividing the lateral resistance value per amount of

displacement at each time of measurement by the initial value from Apr. or May 2022

(before installation).

=—@=ateral resistance value (kN)

20.0 -

;‘ The measurement limit for lateral resistance value is up to 20.0

18.0
16.0
140 —f
|
i
é
12.0
10.0
1-Nov-22

1-Feb-23

After installation, the amount of disp

f kN, and it reached this maximum value after installation.

acement

when 20.0 kN was applied remained almost stable

=@ Amount of displacement(mm)

1-May-23

1-Aug-23

® |Initial ratio

®
spuansE '
®
The initial ratio tends to remain almost stable
0
1-Nov-23 1-Feb-24 1-May-24 1-Aug-24

The period highlighted in light yellow
indicates the time when train
operations were reduced due to the
impact of the COVID-19 pandemic.

Figure 5: Measurements of lateral resistance at Western Cape / Somerset West Line
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Table 5: Measurements of lateral resistance at Western Cape / Simons Town Line

Before
After installation
installation
Measurement item Initial value
A 1 measurement 2" measurement | 3™ measurement 4™ meagurement 5™ measurement
L. or
P (Sept. 2022) | (Feb.2023) | (May 2023) | (Apr. 2024) | (Sept. 2024)
May.2022)
(D Lateral resistance 150 20.0 20.0 20.0 20.0 20.0
value (kN) ' (+5.0) (+5.0) (+5.0) (+5.0) (+5.0)
2 Amount of
' 2.0 1.3 1.6 1.9 1.1 04
displacement (mm)
(3 Lateral resistance
value per amount of
) 7.5 15.4 12.5 10.5 18.2 50.0
displacement (kN/mm)
(D+©)
@ Initial ratio 1 2.05 1.67 1.40 2.42 6.67

Notes:

*  The numbers in parentheses in the table show the increase or decrease from before

installation, at the time of initial measurement.

. The measurement limit of lateral resistance value is 20.0 kN.

«  The initial ratio is calculated by dividing the lateral resistance value per amount of

displacement at each time of measurement by the initial value from Apr. or May

20.0 P & - ° e 10
The measurement limit for lateral resistance value is up to 20.0
kN, and it reached this maximum value after installation.
18.0 8
spl nt
:{ ‘ ®
160
i
B
14.0 4
L]
12.0
The initial ratio tends to increase over time
10.0 0
1-Nov-22 1-Feb-23 1-May-23 1-Aug-23 1-Nov-23 1-Feb-24 1-May-24 1-Aug-24

=== | ateral resistance value (kN)

==@==Amount of displacement(mm)

@ |Initial ratio

The period highlighted in light yellow

indicates the time when train
operations were reduced due to the

impact of the COVID-19 pandemic.

Figure 6: Measurements of lateral resistance at Western Cape / Simons Town Line
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» Output 2
Transfer of technical knowledge on the installation and maintenance of the sleeper anchors

and establishment of a sustainable maintenance/control system for the device.

> Outcome 2

® An installation and management manual (including video) for C/P track

maintenance engineers and installation contractors was created.

Sleeper Anchor / Drive-in type
Installation manual

Sleeper anchor installation and management manual (video)

“  One person stands on the center
of the target sieeper during
the test fo represent
the weight of the rail.

O AT

Measurement manual for the lateral resistance value of the tracks
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® Technical guidance on track preservation was provided to the installation
contractors to teach them about the necessity of pre-installation track
maintenance and the installation methods before the installation work of the
sleeper anchors. Technical seminars were held for the C/P to explain the necessity

of pre-installation track maintenance, installation methods, and maintenance of

the sleeper anchors.

Technical seminar in April 2024

® Technical transfer of maintenance and management methods was carried out for
C/P technicians during the measurement of the lateral movement figure / lateral

resistance value of the tracks.

Attendance of C/P Attendance of C/P
Mr. Fana Marutla (Acting CEO, PRASA Tech) Ms. Vonani Rikhotso (Perway Specialist, PRASA Tech)
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® In October 2022, C/P executives were invited to a program aiming to promote the
understanding of Japan's advanced track maintenance technologies and the

effectiveness of the sleeper anchors.

e

Hiavashi 505

« coRpoRATION®

Facility tour at Hayashi Soji Ichihara Factory
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Output 3
Development of a dissemination plan (business development plan) for advanced

track maintenance technology (sleeper anchors) in the RSA.

Outcome 3

Visits were made to candidate companies, such as local railway track
maintenance companies, local sales agents (local partner companies),
manufacturers of bolts and nuts, and other local manufacturing companies.
During these visits, an overview of the project was provided and interviews were
conducted regarding the possibility of business partnerships, etc. Companies
capable of business partnerships were selected.

Technical seminars for the C/P were held as part of the public relations activities
to promote and advertise the sleeper anchors. Additionally, the Study Team
participated in the SARA (Southern African Railways Association) Rail
Conference in October 2023, where promotional and advertising activities for the
sleeper anchors were carried out. Based on the networks established at SARA,
continuous discussions will be held, and a business expansion plan will be

developed for the southern African region (Mozambique, Zambia, etc. are under

consideration) for after this project.

Promotional and advertising activities at the SARA Rail Conference
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(2) Ongoing Self-Reliant Activities to be Conducted by Counterpart Organization

The C/P should focus on continuing to engage in the following self-reliant activities in order to

ensure the long-term sustainability and efficiency of the railway infrastructure improvements.

>

Establishment of a Preventive Maintenance Regime: Shifting from a reactive to a
preventive maintenance approach is crucial. The C/P should establish a
comprehensive preventive maintenance schedule that includes regular inspections,
timely interventions, and routine maintenance tasks. This proactive approach will
help with the early identification of potential issues, reducing the likelihood of

accidents and service disruptions.

Ongoing Technical Training and Capacity Building: The C/P should continue to
engage in technical training and capacity building for its staff. This includes regular
training sessions on track maintenance techniques, preventive maintenance
practices, and the operation of newly introduced technologies such as the sleeper
anchors. Continuous education will help the C/P staff to stay updated with the latest
advancements and maintenance requirements, ensuring the railway system's

reliability and safety.
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4. FUTURE PROSPECTS

(1) Impact and Effect on the Concerned Development Issues through Business Development of

the Product/ Technology in the Surveyed Country

Through business deployment of products and technologies, the following impacts and effects are

expected to be achieved on development issues in the target countries.

YV V V V

A\

Reduction in annual track maintenance frequency and maintenance costs at PRASA
Introduction and fostering of awareness about preventive maintenance in PRASA

Promotion of on-time and stable train transportation

Reduction of travel time due to higher speed of the line (from the current maximum of 80
km/h to 130 km/h)

Improved passenger comfort due to track stability

Improvement to the quality of life of citizens (commuting to work, school, and hospital visits)

by promoting the use of urban railroads

(2) Lessons Learned and Recommendation through the Survey

>

The Importance of Demonstrating Technology and Data Collection: Demonstrating
the effectiveness of the technology on-site and presenting concrete results are key to
acceptance and future adoption. To prove the impact of the technology on track
stability and safety, it is important to implement data collection and monitoring
systems to continuously evaluate performance. This data provides valuable insights

for continuous improvement and future projects.

Capacity Building and the Importance of Preventive Maintenance: It is important to
ensure that stakeholders deeply understand the technology and its maintenance
requirements through training and capacity-building activities. Emphasizing the
importance of preventive maintenance and educating them on its long-term benefits
can foster a shift in track maintenance approaches. This will help ensure the long-

term sustainability of the project's outcomes.
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ATTACHMENT: OUTLINE OF THE SURVEY

Republic of South Africa

Verification survey with the private sector for disseminating Japanese technologies for preventing railway track
accidents through the intraduction of an advanced track maintenance (sleeper anchor) in South Africa
Hayashi Soji Co., Ltd. (Tokyo, Japan)

Development needs Product & Technology Expected results for South Africa
in South Africa ‘ e .

Reduction in annual track maintenance

frequency and maintenance costs at PRASA

*  Introduce and foster awareness of preventive
maintenance in PRASA

%  Promote on-time and stable train transportation

#  Reduction of travel time due to higher speed of

the line (from the current maximum of 80 km/h

¥  The track is not properly maintained,
causing the railroad facilities to
deteriorate and fall into disrepair,
resulting in frequent facility failures
and other effects that compromise the

safety of railroad operations. Produc't Name

# Therefore, measures for railroad to 130 km/h)
facility {track), maintenance and »  Improved passenger comfort due to track
3 stability

management are urgently needed. »  Improved the quality of life of citizens

{commuting to work, school, and hospital visits)
by promoting the use of urban railroads

Expected results for
The Japanese companies

other traCk acmdents.m the # Output-1:The effectiveness of the proposed device /
Republic of South Africa, : technology in the field of track maintenance and
demonstrate the usefulness and Survey Outline accident prevention is verified through the
superiority of the proposed | . introduction (through a donation) of Sleeper Anchors.

p Y p P Qutput-2; The technical knowledge on the
advanced track maintenance installation and maintenance of the Sleeper Anchars
technology (S|Eepel’ anchor), are transferred, and a sustainable maintenance /
and a business development

control system for the device are established.
: i = Output-3: Market content and business development

plan for Southern Africa will be
\ formulated.

Detail of the verification survey

¥ To prevent derailments and

initiates to suppart rail infrastructure are developed
in the SADC (Southern African Development /

Community) region.

As of October. 2024
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