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No. PRTC/B=3( Pt ,III/ Track) . Dated Deccmber31>, 1984

2nd_Advance Track Technology Course
August - December, 1984

Evaluation report on
Mr. Join Boonsue

Nominated by the
Government of Thailand

through

the Dy.Director Gameral
State Railway of Thailand

Banghok, Thailand,

Mr. Jain Bognsue having been nouminated by the Government
of Thailand under Rakistan Technical Assistance Programme
participated in the 'Second Advauced Track Teclhunovlogy Course!
held at Pakistan hegional Hailway Trapining College from
218t August to 20th December, 1984. ke participated in alil
lectures, special lectures, seminars, practical demconstration
‘and study tours as laid down in the trairning programme.

PERFORMANCE.

Mr, Jain Hoonsue is a very intelligent officer.

His participation in the trainineg progranme was objective,
He displayed keen interest in acquisition of knowledge and
showed extreme dilligence. He is able to apply theoretical
abstracts to practical sltuations. His approach was analytice

In addition he has been given adeguate exposure to
other related fields of uHailway working including management.

iHle s a conlfident practical engineer with
special optitude for Research. He can acquit himself
cregitably i any pogition of ¥espansibiliiy. B

GRADING
He is placed in grade A+ {Excellent)

nter signed ’

( Ahmad KamaT) N
Joint Director/Civil Engg.

ag-ud-Din)
r/Research & Training
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1.1 37 (Rail) 3
o4 = P
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=y N
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1. Taseaframnuuuiifiulsanna @allast Tracky

2. lATead1emauuy Slab — Track (Ballastless Track)
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AuauiAmanslans e agludumnnd InelpuauiRueenildanezlinan utimate  Tensile
Strength (UTS) 951174 7,000 — 13,000 nn./7.”

Tansnasimun Grade Wuriln A vida 8 i

110100 A s199finliAn tensile Strength AziiuagfiusarunauTes Carbon (G)
Tuilalansfhusaulsvgn swriin A %ﬁ@mﬂuﬁ’ﬁﬁmﬁaﬁ’uﬁ&w
wisnzdvFuin i ifusn siasng

299100 B 5799inil A Tensile Strength @xﬁuagjﬁ’uﬁﬂéaummm Manganese
v Tuilalansfuguandn serls B @:ﬁ@mamj’rﬁlﬁﬁaumnlﬂ
mnzihaliifunudendaiu uiliirumiie (Toughness)
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British Standard "A” Design Rail Section
80 A 100 A

Rail Heigh‘r A mm 133.35 152.40
Foot Width B mrm 117.47 133.356
Head Width C mm 63.50 96.85
Min Web Thickness D 13.10 15.08
Head Area mrn2 2270 2856

2
Wed Area mm 1007 1350

2
Foot Areq mm 1789 2187

2
Total Areq mm 5065 6393
Section Weight kg/m 39.76 50.18
Moment of Inertia 1 xx cm‘1 1205 1961
Moment of Inerfia | yy cm 220 - 340
Distance of NA. from Top Rail mm 67.89 77.69
Section Modulus Z xx Cm3 117 252
Section Modulus Z vy om’ 37 51

)

7 3 FI’]TWGLLHﬂ\T‘]JU']ﬂLLﬁZQmﬂEJU AT

g—

(FIBENNT19 80 A LAz 100 A)
= o é’ 1
Grade wangg asfimuniilu Grade A uay Grade B A1 Tensile Strength U84 Gauge A ATUUDE

' & '
U84 Carbon (C) d1UAT Tensile Strength 499 Grade B @:muag}ﬂumumamm Manganese (Mn)

ar

TslWdntinfnsnsand Bristish Standard @) AiualUsiNEWTTAs LY A

[

UAULAL

HAT B AYILLRNAARILLBEg e Al uIad gL Wuanaidies 2 sxéy LAZAIAEENT S ALILREN

B o) B A Tl A
R R




- —
Q
L)
=
&
%} v
[rs}
[=]
Q
- NI 1T 1A o
o4
d s
00
<—>/
S
B
£ S =
L
J’ Ts (F2R =
| 100.00 .
I I
Head area 1376.000 mm,?
Web area 708.00 mm.?
Foot area 1119.00 mm.?
Wole section 3203.00 mm.2
Calculated mass 24.80 kg/m.
Moment of inertia 550.30 om.
Section modulus :
Top 98.30 mm.?
Sottom 100.02 mm.*
Distance from top of rail 5598 mm.
to neutral axis
60 AS.CLE.
I £0.32
Y ~ Es
o
o
S
o
[a]
]
a A 4
[re] —x
R &
; i S
e r— =
i3
s §
] 2 i 2
h
3
g ¢
O W A

P 107.95 >
Head area 161698 am.?
Web area 754.33 ram.?
Foot areq 1415.49 mm.?
Wols section 3825.80 mm.?
Cadlculated mass 2.76 kg/m.
Moment of inertia &07.70 cm.?

Section modulus :
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Head area 1703.85 mm.2
Web area 773.73 mm.?
Foot araa 1321.34 rmm.?
Wole section 379892 mm.?
Caleulated mass 29.622 kg/m.
Moment of Inertia 680.85 cm.?
Section modulls :
Top 11596 mm32
Bottom 122.98 mm.3
Distance from fop of rail 58.70 mm,
to neutral axls
B.S3. NC. 70 A
— 60.32
o
0
(=3
©M
g
o~
0
o4 1
[}
@
o3
o
>
I o
ol ©
T8
(=3 ]
w| N

1112 I

Head arsa 2019.35 mm.?
Web area 87096 mm.?2
Foot area 1548,38 mm.?
Wole section 4438.69 mm.?
Celeulated mass 34.84 kg/m.
Momant of inertla 911.96 em?
Section modulus :
Top 145.96 mm.?
Bottom 148.67 mm.?
Distance from top of rail 6248 mm,
to neutrol wxis
=
71l 3.2
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70 AS.C.E.
L 51,91
( 947
@
s 1.5% R,
13
P _§ 6.35 R
— 0
[fel
S |
Bl o
- ™~
1747 ]
117.47
and o
5 >
& 435 R,
. 2 ¥
3
j=1
™
]
L 117.47
I 1
Head areq 1770.23 mm.2
Web areg 1016.27 mm.2
Foot arec 1607.04 mm.2
Wole section 4393.54 mm.?
Calculated moss 34.49 kg/m.
Moment of Inertia 819.97 cm.
Section modulys ;
Top 137.58 mm.2
Bottom 141.69 mm.®
Distance frorn top of rall 59.60 mrn.

to neutral cxis

B.S. No. 70 R.
" 40,32
pe r
/ & e ;\
)
&
(=]
1.59 R =
3 g
3 \ f
3 635R £ —
3
& %_
: g
B L)
=
)
12.7
& & >
o —_
uy u
6 &
= 4
1 117.47 |
N 1
Head area 1921.29 mm.?
Web area 948.38 rm.2
Foot area 1567.74 mm.2
Wole section 4437.4) mm.2

emlmidlebndAd remen AT Lo been




B.o. NUL. TU A,

63.50

67.82

42.47

3.1

133.35

! 17.47 !
Hacd area 2270.96 mm.2
Wab areq 1006.45 mm.?
Foot area 1793.54 mm.2
Wole section 5070.95 mm.2
Calculated mass 39.60 kg/m.
Mament of inertia 120915 em:
Section modulus :

Top 178.29 mm.?
Bottom 184.52 mm.?
Distance from top of rafl 67.82 mm.
to neuiral axis
B.S. NC. 100 A.
42,05
" 19.05

152.40

k

-
1.59 rad,

&
7.94 rad.

76.20

3.17 rad. Bl = e
H s
b

5.0

2

13335

CROSS SECTION OF RAIL

Sectional orea 63,92
" Moment of inertla 1941.00

Sectlon Modulus (fop) 252,42

Sectlon modulus (bim) 252,47

Distance from tep of rall 77.688

to meutral oxds

Calculated mass 50,182

<m.’
cm.
<m.
om,

mm.

[SRLSAEC AN

kg/m.




Standard Dimensions and Welghts

Dimsnsions
Specifications
A B < D E
mm in mm in mm in mm In mm in
- 37 kg 12224 - 122.24 - 62,71 - 13.49 - 36.12 -
Japanese Indusirial - 40 kg N 140.00 - 122.00 - 64,00 - 14.00 - 4100 -
Standards -80kg N 153.00 - 127.00 - 4500 - 15.00 - 49.00 -
JIEE 1101 1990 - 60 kg 174.00 - 145.00 - 55,00 - 16.50 - 49.00 -
90 Ibs - 5-5/8 - 5-1/8 - 2-9/16 - %16 - 1-15/32
American Rallway 100 lbs - 5] - 5-3/8 - 2-13116 - 9116 ~ 1-21/32
Engineering -115 lbs - 6/5/8 - 5-1/2 - 2-23/32 - /8 - 1-11/16
AREA 1988 -132 Ibs - 7-1/8 - -] - 3 - 21/32 - 1-3/4
Chapter 4, Rall -136 Ibs - 7-5/1&6 - 6 - 2-18/1& - IRFAL) - 1-15/14
Intematlonal Unlon -54 kg 159.00 - 140.00 - 7220 - 16,00 - 49.40 -
Of Rallways - 80 kg 172.00 - 150.00 - 74.30 - 16.50 - 51.00 -
UiC 1979 70 lbs A 123,82 4-7/8 11112 4-3/8 60.32 2-3/8 12.30 31764 I9.6% i-9/14
British Standards -7 bs R 128.59 &1/16 122.24 4-13116 61.9 2-7116 1310 33/64 39.69 1-2/16
BS 11 1985 80 ths A 133.35 5-1/4 17247 4-5/8 63.50 2-1/2 13.10 33/64 42,47 1-43/64
90 lbs A 142.87 5-5/8 127.00 5 60.67 2-5/8 13.89 35/64 46.04 1-13/16
100 lbs A 152,40 é 133.35 5-1/4 69.85 2-374 15.08 19432 48.82 1-59/64
Chinese National 43 kg 140.00 - 114.00 - 7000 - 14.50 - 42,00 -
Raltways - 80 kg 152.00 - 132.00 - 7060 - 158.50 - 4200 -
GB 2585-81 40 kg 17600 - 160,00 - 73.00 - 16.80 - 4B.50 -
Union Pacific Railways -135 [bs - 7-116 - 4 - 3 - Nne - 1-15/16
Canadion National &
Railway -136 Ibs CN - 7- - - 2-15-16 - 11416 - 1-15/14
15/14
Note : 1. * denotes sectlons manufoctured by NKK,
2. Requirements for dimension and fypes other than thase lisied above are met subject to negofiation.
Cross Waolght Moment Section Modulus
Section ot Head Base
area inertia
F G 5 W Ix x Zx
mm in mm in Cm In kgm Lbssvd Cm n cm I Cm In
21.43 - 53.78 - 47.30 - 37.20 - @52 - 14% - 163 -
25.50 - 70.00 - 52.00 - 40.90 - 1.378 - 1846 - 197 -
30.00 - 76.00 - 64.20 - 50.40 - 1960 - 242 - 274 -
3010 - 77.50 - 77.50 - 60,80 - 3.090 - 321 - 397 -
- 1 - 2-29/32 - 8.82 - 0.0 - 38.7 - 126 - 5.2
- 1-1416 - 2-31/32 - .95 - 101.5 - 49.0 - 16.1 - 17.8
- 1-1/8 - 3-1/4 - 11.25 - 114.7 - 65.6 - 18.0 - 220
- 1-3/16 - 3-7/8 - 12,98 - 132.1 - 88.2 - 225 - 276
- 1-3/16 - 3-778 - 13.356 - 136.2 - QAR - 239 - 283
3020 - 7497 - 69.34 - 84.43 - 2,344 - 2792 - 3129 -
31.50 - B0.95 - 76.86 - 460,34 - 3.055 - 3355 - 3774 -
23.02 20/32 61.91 2-7/16 44,39 6.88 34.84 7024 211.96 212 145.84 8.90 148.79 2.08
18.65 47164 5392 2-1/8 47.19 7.31 37.04 74.67 1.031.30 25.50 152.09 9.71 171.50 10,47
2500 63164 86.67 2-5/8 50.71 7.86 39.80 80.24 1.208.15 2905 178.29 10.88 184.52 11.26
26,19 4-4/32 71.44 2-13/16 57,35 8.89 4502 .75 1.557.53 37.42 219.69 13.04 22290 13.86
27.38 1-5/64 76.20 3 £3.81 .89 50.09 100.97 1.950.87 a6.87 250.23 18.27 258.60 20.29
27.00 - 62,50 - 57.00 - 44.65 - 1459 - 208.3 - 217.3 -
27.00 - 6850 - 45.80 - 51.51 - 2,037 - 251.3 - 287.2 -
3050 - 79.00 - 77.45 - &0.64 - 3217 - 339.4 - 396.0 -
- 1-3/16 - 3-3/4 - 13.08 - 1334 - 860 - 220 - 27.0
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Marking (Branding and Stamping)

To Identify case histories of manufacture, letters
and numerical figures are shown in relief and hot-
stamped on the web, as shown helow.

Japanese Industrial Standard
(1) Rolled letters. (Branding)

— Arrow mark to indiente
irection of top of

o s

Steelmaking = Vear rolledp— Month rolled

— Rail type _ fumace type

o ke deo Tl

(2) Hot-stamped letters (Stamping)

r~ Serial number of rail

- Number of strand ‘Work gang indentification
- Serial number of cast bloe: Carbon content
Heat number

American Railway Engineering Association

(1) Rolled letters. (Branding)

= Method of hydrogen climination

r~Weight - Section - NKKbrand  p=Year rolled - Month rolled

VT

Bl
Ml
g

..
€AY
s
A

(2) Hot-stamped letters (Stamping)

r Kind of rail {blank: St-C rail, NH: NHH rail, AH: AHH rail, efc,)

r Heat number

¢- Serial number of rail

i Number of strand

r Serial number of cast hloom
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53 ANTNURWNNY C = Ballast Coefficient. HMVUARILL..-

NN C on./m’)
TuiRun 2’
1uA 5
A 8 — 10
Aun 12 — 15
WNFILIN 30 — 60
&) Fetnmailasei tasaaimnsaln dvuadiegy
5P 9 wHau ¢ i?) :JJ. >
VAR r
SIEFETEE SO REE T o=t
6.1 viuanll fualn AN e = 7 (nsay
thwiniwan = 13.75 fu
nuaulsl = 20x15x200 .
FTEzVLA a = 6574,
pAOILWUAYIL R = 20
ANNLLETD Vo= 100 (NU./%)
T = 70R
I = sssay’
Z = 136w
E = 21x10 nnjm’
BmAuaszr rP= P[l + ] 137 (1 + 100]
100 2 100
= 13.75 AU
vuauld wun d = 159 =6in
ey L = 5071 =20 ﬁa
e o [1— 0;036L'J 220[0.03t§x20J
Jd 6%

= 16.24" = 41.20 .

=4J2Ela_4\/2><2.1x106x888><65
cub Tx41.20x20
£=00124 o’

=R80.52 =1l
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= U =
FINNTUAALALIT TTHL x=0

6.1.1 Tuug M =me'ﬂx (cos fBx - sin Bx )
L7 =277.22 - 1.
4(0.0124)
= 2.772 6 - u,
v M 2.772(1000 % 100)
6.1.2 LTIAU =— =
Z 136

2 2 W
= 2038.23 NN./UY < 2360.0 nn./au (gl

6.1.3 LUS9AIRNUS NS SN A LIUTLA Y

— ZP[ B
13.75[1—¢
5.296 mu (ﬂqueLE]]'JLﬂ‘i"'lﬁz'Wﬂ']"]llLLTQLL?QW@QWN@U)

6.1.4 UTNALLAUNNG

s P, ngzvinennlfiviuey

cosﬁx]%
-(0.0124x32.5) COS(O 0124 =132, 5)]

=P(1+ ?(fg’) [e'ﬁx cos_fx ]:%

0.6%x100

13.75(
= 1+
2
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WTINALUNUYINY

62) WUAUARUNTA

AMUAl 4N wne ¢

Unnnwan

100
= 4.238 i
25

kb

0.3160 U, =
cy
2212 aiTu/:i,J2
50
Ps
(10+4')
165 AnL/I

J[l _ e—(0.0124x32.5}(0l0 1 24 % 325)]

4 2(4.238)1000
20200 7
3.160 U4,

2
Ps = =7x0316 =2212 nn./au

50

~(10+20%)

e 2
> 15 mu/u

P (2.219)

Aarlalla
ATUSUT Z LA UMT AL AN LWL

o 2
16.60 mu/u

Aulseme vreUsulunuiman s

7 (ﬂﬂ./“]]l.ls)

13.75 #1
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ANUNLINIALY h = 20
AINIETD V = 100 (nu./9u)

74 = 70R
I geg o
Z = 1369
= 21 %10 oo
ZP=P(I+ Vj: 13.75[”100)
100 2 100
= 13.75 AU
ﬂ:\/ﬁ;\]mz.lxloﬁ %888 60
Ae 2040x7
= 7482 . '
B =0.0134
X=0

o =
FINNTIUDDLIAL TLEIT

6.2.1 Tuwus

622 USUAU

623

sze'ﬁ" (cos fBx - sin Bx )

4p

__ 1375 —256.53 fiu - .
4{0.0134)

= 2.565 AU - U,
M _2.565(1000 x 100)
z - 136

a2 2 ™
1886.25 NN/ < 23600 an./ay (s

USIANENUINTEYIN AR L URLALL

P = ZP[e'ﬁ" cosﬁx];%
13.75[1 — e @359 6os(0.0134 x 30)]

5285 AU (ALLILATIZEAN LW SUS IR iLaL

6.2.4 USINALUAUNTG

usa P, nazvinannlanuau

= P(l + (1)'0637][6"8" cos f3x ]?

_13.75 (1+ 0.6 (100) < 0.38442
2 100

= 4228 AU
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2P, (8.456)1000
= X

24c (40807
= 0.2983 1. = 2.983 u.

2

= CY = 7x0.2983 = 2.088 nN./9uu
o 2
= 2088 mMu/u

50 o 50
(10+4) " (10+20"%)

2
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o 2 ar 2 o
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Ps = 2212 r;“‘fu/u2
50 50
(10+7'%) (10+25™)
= 1.269 ﬂﬂ./“lILl2

(2.212)

P

w 2 e 2
= 1269 /U < 15 fu/u
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2
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[ 150 , 165
OO
1 2 3

c

o 3
AMUA  #NTANNG =7 (NN./94)
wuauldl =20 x 15 x 200 L.
ToEUDU a =65 9.
AUNLNTU h =20
ANUITITO V =100 ("i./3)
39 =70 R
4
I =888 °]J’LI3
Z =136 1 \
— . . E =21x10 nn/au’
FENNATIZN :
0.036L'
Vel u=L|1-—3 =201
dA

= 16.24" = 41.20 U,

~ 0.036x20
.

4
. * [2Ela \/2x2.1x106><888><65
WA U= =
Ccl

Tx41.20x20

= B80.52 Al
vide £=0.0124 i’
1% .
LAY 2P =51+——|=10 fu
! ( 100]
v .
2P =71+—|=14 Ay
2 100
B =61+ |=12 4y
100
B =31+ |=6 #u
100
NgRT Tuiud M =§—£e'ﬁ" (cos fx
6.3.1) ‘Eumuﬁﬁﬁ;mﬁﬂ 1
A0 1 (x =0 %) M=—i
4(0.0124)
40 2 (x = 150 ) M = 14 x 0,
0.0496
A8 3 (x = 315 %) M = 12 % 0.
0496
4 M= 6 x0

naTIuluuANés 1 = ]

RNUEITDBaN SHsnssHaRIY

- sin fix)

x1 201.60  GTU - T,

It

156(—0.285-0.958) = —5475 - 4.

1]

02(-0721-(-0.692) ) = —0.140 L - 7.

0130 AU - T,

0014(0.973 — 0.224)
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6.3.2) Tmuumw-gﬂaa 2

481 (x =150 1) M = 1096><0.156(— 0.285 -0.958)
02 (x=0U) M= O.éj%xl

A0 3 (x= 165%U) M = 0'596 x 0.129(-0.457—0.889)
AR 4 (x = 375 W) M = 0 0696 x0.009(—0.062—(-0.998))

fﬂﬂl o
naTIliuANan 2

d w
6.3.3) Iumummmaﬂs

o 10
A8 1 (X =315 9U) M = x0.02(-0.721 - (- 0.692
0.04%6 ( ( ))
02 (=165 9u) M= - 1496 x0.129(— 0.457 - 0.889)
03 x=0au) M=_12 x 1
0.0496

d84 x=210%) M= 5 696 x 0.073(-0.858 - 0.512)

o o
naTIUlLLUATIAD 3

el w
6.3.4) Iumumm;maﬂ 4

68 1 (x = 525 ) M = x0.0014(0.973 - 0.224)

0.0496

14

802 (x =375 qU) M = 5 x 0.009(~ 0.062 — (~ 0.998))

%83 (x =210 40) M =—12 x 0.073(~ 0.858 — 0.512)
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| 450 5.20 |
| 280
1.00, nuauliiuunm 15 x 20 x 200 .
' NTANUAUADUNTH PC.
| L 0om,
Y=185 t/m3
3.00 m. =3  t/m2
@=15"
PRINING . T PrLSTISHINSTT
‘Huﬁuw 1 250 m. FS.£1.5 Co=osm Cy=1x10" cm’/sec
VWL Co Z2ee
Yoo o . .
Rl 3.20 m. Y=1.75 t/m 8p =300 C,=6%10% cm’/sec
o o e s Cc=o.45
TUALN 3 1.55 m. Y=1.80 t/m e, a0 ¢, =15x10% cm¥fsec
Ceo Cy=9% 102 cm?
v Y=1.80 t/m® ey =110 y =X R cmiisec
FURUR 4 10.75 m.
| 7RITRInTT LSS ur\n%f
TuAUA
1) ATIZWNN Earth Pressure (Ps) 1a4uAasFuny
Uy sTEz@n Q) Eorth pressure (Ps)
as 2 2
1. 1.25 1.85 (1.25) = 23] Fi/al = 0231 NN/
o 2 2
2 4.10 1.85 (2.50) + 0.75 (1.&) = 583 Y EAT| = 0.583 NN/
o 2
3. 6.475 1.85 (2.50) + 0.75 (3.2) + 0.90 ©.775) = 772 ZRAVRN] = 0772 N/
e 2
4 12.625 1.85 250) + 0.75 (3.2) + 0.50 (155 =1272 1L/ = 1272 nn/auy

+ 0.80 (5.375)

SPMSIBovaE SHonssusnll




2) WAV Pressure distibution 3INLVIINALNN (AP) a-g50  b-aso |
A VML

. g=1.85%3
=5.55 Fu/u

! =20 [atesp)rbiil
‘.\“(};\‘q:‘l AP o afe )+

8 o, f= 19UAEU
fupuszasdn @ (AP) "y
2x5.55 l
1, 1.25 “—[4.50(1.12 +0.27)+ 2.60(0.27)]
Tx4.50
= 5.46 U/ - 0.546 nn/as’
2 4.10 X533 14 50(0.565 + 0.482)+ 2.60(0.482)]
7T x4.50
= 4.69 = 0469 nnj
3 6475 22533 I 50(0.382 + 0.449) + 2.6(0.449)]
Tx4.50
= 3.85 fiL/u = 0.385 nn/a
2x5.55
4. 12,625 [4.50(0.203 +0.310)+ 2.6(0.310)]
Tx4.50
- 2.485u7° = 0244 nnja’
3 wasW Pressure MARIL LRz duRY
fudu (B, +AP)
1. 0.231 + 0.546 = 0.777 nn/ats’
2 0.583 + 0.469 = 1.052 nn/4y
3. 0.772 + 0.385 = 1.157 nn/an’
2
4, 1.272 + 0.244 = 1.516 NN/1

) nenga Fan sAuLAR

S CH log P+ AP
1+€, £
fa s | 5 0-58x2.5(100) o [0.231 + 0.546} P
(1+2.4) 0.231
AP I g 0.60><3.2(100)10 {0.583+0.469:| 12305
(1+3.0) 0.583
B s oo 0‘45,_"1?5_(\100)1%[0'77?‘ jr_q.385] —2969




5) JA3128uN Consolidation seftlerment SUTzeIZ1981

51) fYUA Equivalent Cv. Wnuusufazfuiuiavum

Yoo o 24
fimun Cv [Thuaestufun 1 Aa 1x107 @y Aund

Cv Cv Cv Cy
. ivalent H — L4+ H L+ H LyH, [=L+..
5.2) Equivalen =H, Cv, 5 \/ 5, \/ Cv, v,

-3 -3 -3 -3
[x10° 0 [1x107 1><10 \/ 1x10 1075 /1><1o_2
1x107° 1.5x10 9%10

=250 + 130.64 + 40.02 + 113.32

= 533.98 Tl

6 AATIZIMN Consolidation settlement (Single Drainage, H = H)

{= gz T, C, =1x107 Al
= 2502 1 A
e E:Mﬂlo.o AR
C, 2592

U % v NIRRT t AR
10 0.008 0.10 x 47.77 = 4.77 110 x 0.008 = 0.88
20 0.031 0.20 x 47.77 = 9,54 110 x 0.031 = 341
30 0.071 030 x 47.77 = 1432 | 110 x 0.071 = 7.81
40 0.126 0.40 x 47.77 = 19.10 | 110 x 0.126 = 13.86
50 0.197 050 x 47.77 = 23.88 | 110 x 0.197 = 21.67
60 0.287 060 X 47.77 = 28,66 | 110 x 0.287 = 31.57
70 0.403 070 x 47.77 = 33.44 | 110 x 0.403 = 44, 33
80 0.567 080 x 47.77 = 3820 | 110 x 0.567 = 2.37
90 0.847 090 x4777 = 4299 | 110 x 0.848 = 93.98

41100
U>60%, T, = [— 0.933210g[1 - %J - 0.0851}

| 2
@o U< 60%, T, :E(ﬂ]

e o
e, ;.ul_l_gi"i.ﬂﬂ"“"
Lﬁr%‘ﬁl—vg' 'E}'I‘..‘}(ﬁ\-? :DEJ®@5$I!§SWaw " . o




A) NIFILAIA ;'iﬁlﬁﬁil'a‘ﬂ’]W‘]lﬂ\‘lﬁuVl’N

lalasn wIasFuNItmusAnulaaasellsng 15

CASE 1 I* 1.5 ::‘ 3.0 >I
3
w=71t/m2
3 y
r=1851t/m?2
R T ¢ =3.01/m?2
g=15°
™
FACTOR OF SAFETY = Z(cxl—:—Wc‘osé‘tan@ _75.65xm%x6.2
> Wsiné 180
cxl+tang 3N —%.186 m
2T
3.0x8.186+tanl5 “x 29.04
18.068
FS = 1.79
SLUCE | WIDTH h X Y |W=bh | oo v/R | sing=X/R | Weosd | Wsing

No. b m m m m

1 0.5 0.25 -1.25 6.1 0.23 0.98 -0.20 023 -0.05
2 1.0 085 | 05 | 62 | 157 1.00 -0.08 107 | -013
. 3 1.0 1.50 0.5 6.2 2.78 1.00 0.08 2.78 0.22
4 1.0 2.00 1.5 6.0 3.70 017 0.24 3.59 0.89
5 1.0 2.30 2.5 5.7 4.26 0.92 0.40 3.92 1.70
o} 1.0 2.10 3.5 5.1 10.89 0.82 0.56 8.93 6.10
7 1.0 1.25 4.5 4,25 9.31 0.69 0.73 6.42 6.80
8 0.4 0.30 5.2 3.3 3.96 0.53 0.84 2.10 2.538




CASE 2

r=185t/m2

| @

c=30t/m?
g=15°
o
FACTOR OF SAFETY 2 (cx!+Wcos0tang) )8}:87.20><7rx7.90
2 Wsin 6 180
- =8.186 m
_ @x12.023+ tan15°x57.609 - 12023 m
28.017 -
FS = 1.83
SLICE | WIDTH h X y | Webh | coso=y/R | sino=x/R | Weoso | wsino
No. () m m m m
1 0.86 0.65 637 | 4.65 7.054 0.589 0.806 4162 5.688
2 0.86 1.65 5.51 5.65 8.645 0.715 0.697 6.183 6.030
3 0.86 240 | 464 | 640 | 9.838 0.810 0.587 7.970 5778
4 0.86 295 | 3.78 | 695 | 10.713 0.880 0.478 2.425 5.126
5 0.86 3.5 | 292 | 7.35 | 11.350 .0.930 0.370 10.560 | 4.195
6 0.50 290 | 224 | 7.60 2.683 0.962 0.284 2.581 0.761
7 0.50 3.20 1.74 7.70 2.960 0.975 0.220 2.885 0.652
8 0.50 2.85 1.24 7.80 2.729 0.987 0.157 2.694 0.428
Q@ 0.50 270 | 074 | 7.88 2,458 0.9%7 0.094 2.492 0.234
10 0.50 240 | 024 | 7.90 | 2.220 1.000 0.030 2.220 0.067
11 0.50 205 ! -026 | 7.88 1.856 1.000 -0.033 1.896 | -0.062
12 0.50 170 | -0.76 | 7.88 1.573 0.997 -0.096 1,569 -0.151
13 0.50 1.30 | -1.26 | 7.80 1.203 0.987- -0.159 1.188 -0.192
14 0.50 0.85 | -1.76 | 7.70 | 0.706 0.975 -0.223 0.766 -0.175
15 0.55 0.55 | -2.29 | 7.60 0.560 0.962 -0.290 0.539 -0.162
16 0.55 038 | -284 | 7.35 0.387 0.230 -0.359 0.360 -0.139
17 0.55 0.14 | -3.40 | 7.15 0.142 0.905 -0.430 0.12¢ -0.061
' 57.609 | 28.017

2 I Ly —
RIS IERuan Iupassicnin




CASE 3

“1.0 w=7t/m?
T B2 77T 777
r=185t/m2
3.0 ¢ =3.0t/m2
g=15°
X
FACTOR OF SAFETY < Z(c><1+Wciosf?tan¢) ;y= 96.14x 7w x4.25
> Wsin@ 180
= =8.186 m
_ 3.0x7.121+tan15x16.503
B 12.235 =7.131 M
F§ = 210
SLICE | WIDTH h X y | Webh | coso=vir | sind=X/R | Weose | Wsing
No. by m m m m
1 0.4 025 | -1.20 | 405 | 0.185 0.953 -0.282 0.176 | -0.052
2 1.0 0.85 | -060 | 4.20 1.573 0.988 -0.118 1.584 -0.185
3 1.0 1.50 | 050 | 420 | 2.775 0.988 0.118 2,742 | 0.326
4 1.0 195 | 1.50 | 395 | 3.6408 0.929 0.353 3.353 | 1.273
5 1.0 2.05 | 2.50 | 3.45 | 3.793 0.812 0.588 3.079 | 2231
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~ ALSTHOM (2400 hp.)

13.75" 13.75" 13.75"

13757 13.75" 13.75"

165 165 5.77 . 1.65 s 165
T L] T T T

DL 15

L1

L7C 170 L60

UuIC 20

20" 20" 20"

S

1,60 1.60 o830

GE (1320 hp.) (2507)

125" 125 1257 125 12.57 12,57

A%% Qb

1803 191 4.504  Lou 1.8ey
t t 1

KRUPP (1500 hp.) (2512)

13.75" 13.75" 13.75" 13.75"
2.2 3.80 2.2
T L

HENSCHEL (1200 hp.) (2507)

13t 5" 13" 1"
220 4.30 2.20
T T ) L]

DAVENPORT (500 hp.) (2495)

2.743

127 a” 12" 1a"
2,184 2,184
T T 1 1

DAVENPORT (1000 hp.)

13.337 13.33" 13.33"

13.33" 13.33" 13.33"

1778 2108 5436 2108 L1778
t t i 1 t

HITACHI (950 hp.)

&AA é%%

75 LT3 J7 175
] L]

DIESEL RAIL CAR (2-220 hp.)

12" 1" 127 207
210 210
T L] T T

14,60

HITACHI (2860 hp.)

%é% %Aé

185 185 185 185
L) T T
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AANUIN 2

AT AVUARNTRADITING

Values of The Modulus of Subgrade

Modulus € Kg/cm?/cm. (Ballast Coefficient)

2.8 4.2 5.5 7.0 13.8 02

General soil roting 0.5 subgrade, subbase or bhase

Very poor subgrade Poor.  [Fair to good subgrade Exgellent Good subbase | §00d | Best

subgrade subgrade base |base
ANSELTeL Ballast Coefficient
I |
MODULUS OF SUBGRADE REACTIION = Kl_:j/crl'l‘z/cml
2lg 4.2 515 7o 83| 11.0 13.816.6] 19.4|22
BEARING VALUE, t/m?
(30 cm. diameter plate, 1 in. deflection)
7 14 21 28 35 42 49
CALIFORNIA BEARING RATIO - G B R

3 4 5 6 7 89 10 15 20 25 30 40 50 60 70 80 9010|0

AnSaLIWEL Ballast Coefficient (c) Ll CBR, Bearing Capacity)
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