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Track Design pirectorate has evolved a new economical dcsign of RG I'SC 
sleeper for 60 Kg rail .by bringing down the quantity of MTS strand from 18 to 15 nos. 
and improvit>g the grade of'concrclc t o m  norniully adoptcd M55 lo M6O. 'l'lic 
objective uf this testing was to carry out the static and fatlgue tests on this sleeper. 

'Track directorate vide'note No. CTISRCI3I2IFI'T dated 1/9/97 adviscd llie test 
schcmc. which was modilicd, vide note no. CTISRC/3/2/1~I"I' dated 24/8/98. As pcr 
the test schemc, three rail seats of full si7g sleeper were to be tested for static and 
dynamic loading each on cpnvcntional pulsator machine. Accordingly thc work was 
planncd and tcsting wns cnrried out from 21/6/99 to 24/1/2000. 

2.0 TESTING ARRANGEMENT AND PROCEDURE 

Schematic testing arrangement is indicated in annexure "A". As advised by 
Track Ilirectorate vidc notc CT/SRC/3/2/I:PT dated 1016/99, the span of sleeper and 
frequency of the vertical, dynamic loading was kept 650 mnI nnd 260 cpni 
respectively. 

One rail seat of cach of  the slceper was to be subjected to static load that was 
gradually incr~ascd till a linc crack appcnrcd from thc bbtto~n of thc slecpcr below thc 
rail seat bottom for an approximate height of 15mrn. This load was to be recorded. 
Afler this the same rail seat was to be subjected to dynamic loading up to two million 
cyclcs nr  fililurc, which ever i s  carlicr. Thc growth of drack during dynamic testing 
was lo bc observed and allcr completion 01'2.0 niillioli cyclc~,  il 'slcc~~cr dill ilot li~il, 
the same was again subjected to gradually increasing static load ti l l  failure and 
corresponding failure load was to be recorded. , 

The other rail seat of the sa,nie sleeper was to be subjected to gradually 
increased static load till  first crack appeared and then till failure of the slecpcrs. ' ~ l i c q  
loads corresponding to initiatio'n of crack and failure were to be recorded. --i 

I - g, 
1 0 

Total three sleepers 1.e. six rail 'scats wcrc to bc tbslcd iti tl~is fiiullncr. 
I 



Thc load, corresponding span and ,other tcsting parameters adopted lbr 
dyti;~rilic tcsting arc'as undcr -- - 

(a) Dynamic Testing 

- -  . - -- -- ... L 

First rail seat ( Rail SeatUA" ) of the sleeder *was subjected to gradually increased 
static load. 'l .11~ cracking from thc bottom of 'sieeper below the rail scat started :1t 23.2 
'I'onnes. 'I'lic position bfcracks at'this locid oil b t h  tile faces ofsleeper (cast ant1 west ihcc) is 
indicated in anncxurc Ill. Subsequently, thc above rail scat was tcsted for dynamic loading as 
per tllc scliclnc. 'l'houyll thc slccpcr ;did not hucturc up to 2.0 million cyclcs, growth o r  ~ l ~ c  
crack was observed. 'l'lie position offcracks afler 2.0  nill lion cyclcs orlcsling is indicalcd i n  
annexurc 112. Subsequent to dynamic testing, gradually increased static load was again 
r~pplicd 011 this mil scnt up to 31 Tonncs. Fuflhcr static load could not bc applicd duc to static 
loading capucity ol'macIi,i~ic'hcing liriiitcd to 32' toncs. Ilowcvcr ncitlicr tllc slccpcr li.i~c~urctl 
nor any furthcr crack growth wad noticed. 

SI. 
No. 

1 

(b) Static Testing 
-- -- - 

rn 
Second rail scat of the s'lecper was subjected.to gradually increased static load and,-+ 

ciaeking of the sleeper was'found to start at 26.2 tonncs. Aflcr this, the load was f i~ r t l i e rg  
increased up to 31 Tonnes but sleeper did nqt fracture, though crack on one face of t h m  
slccpcr increased in hcight. The position of cracks at 26.2 Tonncs of load and 31 toliries is 
indicated in anncxurc 113 

\ 

1, 

I 

TEST RESULTS AND OBSERVATIONS . . 

SLEEPER NO 1 ( J o b  No. TL1991147) ' 
' 

Span for 
tcsting 
(mrn.) 

650 

'I'otal Nos. 01 
cycles tc?itctl I 

2.0 Million 

l~requency of 
1)ynarnic 

LG- .I t -  
P" \+il) 

) 260 

Ver t i c~~ l  
L o ~ d  (Tons), 

Max I Min'  
18.5 1 2.5 

Nos. of Kuil 
Scats tested 

'. 'Three' 



1.2 SI,EEPF.R N O  2 ( .InI) Nn. T1419911dR) 

Application ofgradublly increasing static load on one of the rail seat (liuil Scat "I\") 

intlicnlctl llic csrnckiny fi'nm lioltoni. nf  tlic: slerper b l o w  the rail sent nt 24 'I'onncs. 'l'lrc 
position oI'c~.iicks nt tl~is luiid on l')otll llie Ihceu ol'sleepzr (ellst i i ~ ~ d  west lice) i3 i~iclic~ilctl in  
anncxurc 11/1. Aflcr this, dynunii~ testing on this ruil scat was carried out. 'l'llough slccpcl. tl i t l  
not fiacture up 2.0 nlillion~cycle~, growth of tlie crack was ob~?ficu.  l'liep-W~iricd'cr:~cks 
after 2.0 million cycles is,indicated in annexure .lIl2. Subsequent to dynaruic tcslitlg, 
gradually increased static lodd'wns again applied on this rail sent up to 3 1 Tonncs. 1 lowcvcr 
sleeper did not fractured up to this load. 

(b) Static Testing 

Second rail seat of the sleeper was subjected to gradually increased static load and 
cracking of the sleeper was found to start at 22 Tonnes for west face and 23 Tonnes for east 
face. ARer this, the load was further increased up to 31 Tonnes but sleeper did not fracture 
though cracks on both the faces'of the sleeper increased in height. Thc position of cracks at 
22/23 Tonncs and 31 Tonnes is indicated in annexure 1113 

4.3 SLEEPER NO 3 ( Job No. TLl991149) 

(a) 1)ynamlc 'I'cuti~~g 

Application of gradually incrcascd static lead on onc of tlre ruil scat (Rull Scat "A") 
indicated tlic crnckiny from tlie bottotn of alccpcr i ~ t  22 Toi~iics otl west fii:lee. On cnsl 6cc 
cracking ncar the support was obscrvcd nt tliis load. 'lbc position of cracks at tliis loud on 
both the faces of s l ~ p e r  (east and west fade) is indicated in annexure 111/1. ARcr this, 
dynamic testing on this rail seat was carried out up to 2.0 million cycles. Though sleeper did 
not fracture up 2.0 niillion cycles, growth of crack was observed. The position ofcracks aficr 
2.0 million cycles is indicated in annexurmR.  Subsequent to dynamic testing, gradually 
increased static load was again applied on this rail seat up to 31 Tonnes. Hqwever, slceper 
did not fracture up to thi,s load.' 

.- 
0 

- - c( 

(b) Stntlc l'cstlng 

Second rail seat of the above sleeper was subjected to Bradually increased static load 
and cracking of the sleeper was fo&d to.start at 19.2 T. After this, the load was further 
increased up to 31 Tonncs but sleeper did'not fracture though 'racks on both thc faces of tlie F . .. -. sleeper incrcascd in hei,ght. The position of ckcks at 19.2 Tonnes and >I lonncs is indicated 
in anncxurc 11113 I 





ANNEXURE 1 / i  

JOB No.:- ~ ~ / 9 9 / 1 4 7  , , 

1 
LOAD:-, 23.2t. I SLEEPER No.:- 1 

' , 

SPAN:- 650mm. RAIL SEAT No.:- A 

CRACKING AT STATIC LOAD BEFORE FATIGUE TESTINS--- --.-- - 

k OF RAIL SEAT 

' OF RAlL SEAT 

LL DIMENSIONS ARE IN MlLLlMETRES 
' , 

L 

, 
I '  

I 

LOAD = 23.2t.--( 
- I-7 

-- C-s 
WEST FACE 

BOTTOM OF SLEEPER 



SKETCH SHOWING THE CRACK PROPAGATION OF 
PRESTRESSED CONCRETE SLEEPER TO DRAWING 
No.RDSO/T-5476(UNDER PULSATOR) 

JOB No.:- TL/99/147 
, . 

LOAD:- 18.5T(Max.) TO ' 2.5T(Min.) ' SLEEPER No.:- 1 
I 

SPAN:- 650MM. , RAlL SEAT No.:- A 

POSITION OF CRACK AFTER 2.0 MIL'LION CYCLES OF TESTING 
-. -- - - 

(;'OF RAlL SEAT 

$ OF RAlL SEA;I 

L 

ALL 

, I \  cn 
I Y 

1 

1 

-- . 
. i. I .  

, , . 
01 . . 

. . 
B O ~ O M  OF SLEEPER 1 5 - i  y- = , , ., . . I ! .  .. . . ., 

EAST FACE 
- ,  

DIMENSIONS ARE IN MILLIMURES 
. . . 

I- ' 
SPAN ( WEST FACE BOllOM OF SLEEPER 

, 

I 

1 ,  

, 
I 

I ' 

4 - 3  
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ANNEXURE 1/3 
i 

SKETCH SHOWING THE CRACK PROPAGATION OF 
PRESTRESSED CONCRETE SLEEPER TO DRAWING 

No.RDSO/T-5476(UNDER PULSATOR) 
JOB No.:- TL/99/147 

LOAD:- 26.2t TO 31t SLEEPER No.:- 1 

b OF RAIL SEAT 

I '  
. . 

t l  \ 
. . . I . . .. h 

'-i 
Y 
Q3 

, , 

, 
I 

--.. 
8 1 5 4  

6 
. . .  

BOTTOM OF SLEEPEk EAST FACE 
- 

DIMENSIONS ARE IN MILLIMETRES < 



ANNEXURE II/1 

SKEI'CI-1 St-IOWING , TH.E CRACK 'PROPAGATION 01.- 
PRESTRESSED CONCRETE, S L E ~ P E R  TO DRAWING 

NO.RDSO/T- UNDER PULSATOR) , 

JOB No.:- TL/99/148 

LOAD:- 24t. SLEEPER No.:- 2 

SPAN:- 650MM RAIL SEAT No.:- A 
-. - - 

CRACKING AT STATIC LOAD BEFORE FATIGUE TESTING 

k OF, RAlL SEAT 

ALL DIMENSIONS ARE IN MlLLlMETRES . 

t! 

1 ,  

I 
1 

I ,  i : ,  1 

WEST FACE 

OF RAlL SEAT 



ANNEXURE 11/2 

SKETCH SHOWING THE CRACK PROPAGATION OF 
PRESTRESSED CONCRETE SLEEPER TO DRAWING 
No.RDSO/T-5476(UNDER PULSATOR) 

JOB No.:- TL/99/148 

LOAD:- 1 8 . 5 ~ ( ~ a x . )  TO 2.5T(Min.) SLEEPER No.:- 2 
I 

SPAN:- 650MM RAIL SEAT No.:- A 
I 

'P651tI6N OF CRACK ARER 2.8 MILL16N CYCLES t)F TESTING 

EAST FACE 
L DIMENSIONS ARE IN MILLIMETRES ' , 

OF RAIL, sE~;T I 

L 

SPAN , WEST FACE BOTTOM OF SLEEPER 

I 

I ', 

I 

- -7 

I 

1 .  . 
I 

I 

5-pL 



SKETCH SHOWING. T H E .  CRACK! PROPAGATION OF 
PRESTRESSED CONCRETE' SLEEPER TO DRAWING 
No.RDSO/T-5476lUNDER 'PULSATCIR) 

JOB No.:- ~ ~ / 9 9 / 1 4 8  
, , 

LOAD:- 22t. TO 31t. , I 

SLEEPER No.:- 2 

SPAN:- 650MM ' RAlL SEAT No.:- B 

TESTING UNDER STATIC CONDITION -- - 

t- SPAN WEST FACE BOlTOM OF SLEEPER 

: OF RAlL SEAT 

OF RAlL SEAT 

L 

ALL 

1 I 

, 1: I 

--LOAD = 22t. 

\ 



ANNEXURE III/I 

SKETCH SHOWING THE CRACK PROPAGATION OF 
PRESTRESSED CONCRETE SLEEPER TO DRAWING 
N O . R D S O / T - ~ ~ ~ ~ ( W N D E R  PULSATOR) 

JOB No.:- TL/99/149' 

SLEEPER No.:- 3 
I 

RAIL SEAT No.:- A 
! 

CRACK AT STATIC LOAD BEFORE FATIGUE TESTING , 
. . ! - 

(;OF RAIL S€AT 

I 

I 
--I 

I 

M -- - 
rY 

- 
ON SUPPORT CRACKING I NO CRACK 
STRATED 22t. 

. . 

BO'llOM OF SLEEPER 
EAST FACE . I 

ALL DIMENSIONS ARE IN MILLIMETRES , 



ANNEXURE lIl/2 

SKETCH SHOWING THE CRACK PROPAGATION OF 
PRESTRESSED CONCRETE SLEEPER TO DRAWING 

No.RDSO/T - 5 4 7 6 ( U N ~ ~ f j  PUI SATOR 1 
JOB No.:- fL/99/149 

LOAD:- ~B.ST(MOX.) TO 2.5T(Min.) SLEEPER No.:- 3 

SPAN:- 650MM RAIL SEAT No.:- A 

POSITION OF ,CRACK AFTER 2.0 MILUON CYCLES OF TESTING- .- 

' 

, k ,OF M I L  SWT 

ALL 



I-QADI- l Q , ? l ,  ,SLEEPER No,;- J 

SPAN:- 650MM. RAIL SEAT NO.:- 0 

TESTING YNDER STATIC COND~TION 

'OF RAIL SEAT , 

06 RAIL SEAT 
\ 

I - 

- I 
ALL DIMENSIONS ARE IN MILLIM€TRES 

, ' I  
/ ' 

I 

I , _  

1 

I 

-. --- 

iJq 8 

I- SPAN I WEST. [ACE BOlTOM OF SLEEPER 
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