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1.

DESIGN CRITERIA

1.1.

1.3.

Regulati cn Reference.

BH.6-2

- The Doslgn Load ere- based on Tho Spoclﬁcaﬂon of Pcrumkn Rd?way Bridge { AVBP 1932)

and 100 % Load Scheme 1821.
- PEs10O -
- Indonesian Concrete Code (P8I 1971)
- Elasbc Ana!ysls of Relm‘orcod Concntc Socton (PU)

: Mﬁterial

Concrete. e e
- Quelity . K-226 BRI
= ~5em -

- Cohcrete cbver

Rebar s Remfon:amem

- . Quekly . Y- 39. (Deformed Sbee} rebar)
<  Yield Strength fE 3900 kgficrnz

: Reqwrement in The Cons‘h‘uchon Stage

. 7_-Tra1ns \M!I pass ﬂ’us Bndge w1th Iow speed dunng the full penod of excecubon of the Works. .

exlsbng footing of. sub-strucmres '

R '_Sufﬂclent time shall be taken ifto account for Hardenning of the concrete mauria! (28 days )
- Trein Treffic shell not be dlsmrbed during the Construction stage.
"+ Removal /Demolishing of & pa:t of the msi:ng sub-sh-uctures to be allmd oxcept \ha

Contractor shall be |mproved and renewal lrepfacod |f the e:usbng footmg are damaged _ '

er cmcks

_ 7'_4'_ lig.j_-  .



- BH.6-4

3. STABILITY ANALYSIS,

3.1, Stress On Brick Masonry

- ToPOF RAL (40ib)

~ Deed Lead . - e
track weight = = e
ballast - . - :‘.'. L 0.50
box cuvert - = - 0.025

-0.25

0.25

030

050 x 025

050 x . 026

080 x 025

. . 050 x 025
 mud/sol = o 118
uplift = D40
S T 025

= 045 tf
910 tf
050 tf -
546 tf
494 t1
a4 tf
8851t
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028 tf :
1389 tf
CoamE
404 ¢
4181 tf
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240
240
- 240
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. 240
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41,00
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]
w
R ol
8-
<

L2400

C7-4-198



Impact Coefficiont
. . 2250
i « 0100 +

BH.6-6

2800 + 5000

Ve oow 3325 x  1853/x

- Stress under box culvert (on br'i'ék'maséndr'} ' )

{4181+ 4336) 1000

© 26000 x 35000 -

32. Stebility of beering capechy

—n 0528

350

—— 4338t
4.10

083 kgflem2<o a =15 kgfiem2

weeemm 0k)

| AT

TE5—.

£ 80

MT - "'-f:‘i‘—f‘,‘f“%“—‘,—'_-: '
l .
|
[
|
l
!
l
!
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Unit Walght
track weight
ballast
box culvert

|

|

050
080
- 050
050

080

- mud/ sail
*_brick masonry &
- soll L=

ol =

0.50

0025

Mox W X -

690

280
260
260
197
187
260
025
. 025
025
025
510
510
045
o177
045
477
C 240

050

0.25
026
0.25
0.30
0.25
0.28
025
0.25
0378
0.375
1250
1.250
1.250
1.250
149,

SRR MM R OMRIK K KO K MK

‘382
382
075
280
148
075
149
149

TS
- 215

: 0.30
028
880
140
- 140

XM MK K KM K,

T MM MMM MM WK TN MoK XK

MR KM LK OK MK

200

220
2.40
240

240
240

240

240

2.40
240
- 240

240
. 080

060

© 060
060

160

" as0

350

1,00
-1.00
-850
100
4.00

R e R B R R

5 ik xR XX

350
3.50
410
4.10
410

440
410
- 440
4.0

- 055
058

240
240

185
185
- 200

~-1.00

- 490

240"
240

- 440
410
400

R AR B |

% n H

u

- 410 =

it xon

045
9.10
050

840

488
485
- 768

081

0.31
03
0.3
252
282
0.8
319
0.81
349
16.39
5318
5318
3623

320"

122

1811
AT

417

BH.5-8

tt
tt
tf
t f
tt
tf
tf
tf
tt
£F -
bt
tt
tf

X

bE o
b
b

.tf” S

tf
bt
Lt
bt
3 S

_-t:f" :

tt

tf

17649 .

~-1.00

(630

frain Load R . E
" Ade Load {:n_s'trucmn

ar = 6
mpact Coefficient

b 0400

Ve =

350 4

17.000 -

. 2280

260 x

060 ).

2800 4+ 5000 -

10200 x 183

Uniform Load et the back side of structure -

qr =

875 tf/m'

7-4-2000

382

1102000

17648

R

t

0528

155.83

tf

tt

tma




(e

' Soll Properties
- Ballast Material :
200 tH/m3

ywet =
¥ dry = 1.80 tf/m3
$ =  85.00 degree
e = 000
- Material under ballast Layer and existing structure —>  Soft Clay .
. setfememnt and consolidation
o . R occured on this layer
Cywet = 170 tfim3
ydy = 160 tf/m3
$ = . 10.00 degree ol o
e = © {c=N/Q where as N=5)

056 tf/m2

7-4-200

BH. 5.7



BH.5-&

BEARING CAPACITY

x
1"

-141,50 kHn

Qtr

1

Fv

505.48 kN -

Fr

3]

818,60 kN

Forces per neter

24.04 kN

File ! B#5

Width wall = 6,90 "o Safety -fal:'tor' - | 1.648 '

Height vall = 3.82n  Load combination nr. i |

Y1500 '(d_ﬁ.x)'

e



4, STRUCTURAL CALCULATION
4.4, SIDE WALL FOR BALLAST.

4.1.2. Sketch

4.4b. Earth Pressure caused by ballast.
' iy 2000 tf/im3
$ .= 35 degree
e = 0tHm2
Ko = o2

C4de. Laterel earth pmésum - .
© . - Caused by ballast.

P train

ballast -

P = 000 x 2000 x - 0550 x 0860 x 0244

= 00738 tHm -
o éaused by Transversal Load.

CHe o= 1200 x 040

Cm 120 ti/slesper

Mction cosficient between ballest and bottom of sleeper =
CH't = - 120 - 005 x 1200 = 060 tf/sleeper

for 1 m length of side wall

L 060 .
CH' R ee—m 050 tfim
' o120 R '

4.1.4. Intemal force

" 008

BH.5-9

‘_.'ejm_ B

0580 x - 2400
0550 x 2400

o -

concrete ; 0600 x  0.050
' e - 02580

X

0033
- 0330

0,028

x[m]

0.417

0025

-0.133

Mx [_tfmJ_

0004

0.008 -

0,004

“ballest : 0500 x 0050 x - 0550 x-  2.000

0.391

0.002

0.001

Therefore : . o
M = 00738 x 0.1833
: 0.288 tf-m/m -
00738 + . 050
= 0391.tf -

050 x 056

LR ]
+

'-Q_i

| 0674 1t

||

C7-4-203

0391 x

0.002




41.0 Relnforcement

gﬁ-e- o 9 o>

A min

[ IO I B 1]

"

n "

024 m

400 m

1461

1.00

- 8,08
. 0963
00088
- 0,0088

21
0.0026 x

x .

6574 x 1000

‘28 x 100 = 08404 cm2

29x 100 725 em2

0875 x

— = 022681 kgicm2
26 x 100

7 ;_4'.2‘0"4 L

BH.5-10

use D16-250



8H,6- 11

42, w_me WALL |

4.2.8. Sketch

.
-+ i !
-
5:: [} .
' q Ka '
4.2b. Lateral earth pressure o S L 1780

oy .= 1800 tt/m3
KA = 0800 -

B gar&j breésuré : c L :
' . ___p1 Lo 1.8 X Cd 0._5
pl. = - 18 277'x 05

08 tHm2
.. 2483 tt/m2

ko
x
non

_ x[m}  Mx[tfm]
018 . . 063 . 012
066 . 042 028 -
089 - 042 024

144 044 084

Force, B L P
Pt = 050 x 100x 080
P2 = T 080x 177
- 050 x 188 x 177

042"
042
042

S’ =
B W

e

- earth pressure ceused by trein load o

o ers
CqKe e 05 = 125 tf/fm2

" Force. S Pt S x[m] o Mx{tfm)
P 126 x  “040x -~ 125 = 063 -~ 063 039
R P2 e D A28 x 17T x_042= 092 . 042 038
B T L 186 0S80 077

_'-' ﬁ_ﬁaﬁsed. by Tnansversal 'l_.dad..
C U HE = 1200 x 010 = 120 f/sleeper
R _!ﬁcﬁc'h coeficient 'bm'e'on"'-balla'st'and ‘bottom of slesper . = . 005

H'tm = - 7120 -~ © 005 x 1200 =. 080 f/slesper

T 7-4205



BH.&-12

for 1 m lsngth of side wali
o ‘0.60
— 050 ttim

H'tr =
' 1.20

-_ Pt o x(m] Mx[tfm]
P o= . 06x 126= 0625 0625 039

Total Foree

M mee( . 084+ 077+ 039)= 081 dm/m
G me( 144+ 185+ 083 183 M/

4.2.¢. Reinforcement

& u# o0
@ o
w o -
o o
» ¥
=

gn-e-m'g)cr::
"R
oo
b
4 O

A = em———x  23x 100 = 4381 cm2

S 29% 100

]

O
[=]
b=
Ay
o
b

Amin 725 em2 - use D16-250 -

1826 x 1000

A
"

— = 08081 kg/em2 oK.
C087Sx 2% 100

o 7-4-206



BH.6-13

43. BOX CULVERT

43.a. Sketch

top of rail

t bellest
t upper slab

" clear height

Lt lower slab

clear .t sw

- where is :
-t ballast
t soii )
t plain-conc. -
t upper slab

500 mm

non

80 mm
. : - 260° ‘mm
t lower slab _ j*"aoo-- ‘mm
* clear height o 1970'{_'_m'n';_
tsidewall{tsw) .= . - 280 mm .
tsidowall(tsw) = = - i 250 .mm .
clear width ~ = . 2100 mm .
okt = 250 mm
otz - = 250 mm

43b Unit Welght of Mass _ : S :
ST Track: ngm = 0450 ¢/ m'
. Ballast - S = Y2000 Him3
.- Filled " ‘Material (soil) = 1800 #im3
* Plain Concrete S = 2200 #/m3
- Reinforced Concrets = 2400 ¥/m3

43. c. Reinfcrcod Concrch Quallty
: Concreta L K- 225 : :
Re!nforcmg Ear . U 39 (doform st:ul)

o420



BH.&-14

4.3.d. Schemstization of Rigid Frame Diagram.

2521 29 9133

+ 24 _ 34
22 | 2628 3032 | 28
E 18 SRR SO | SRR R . Co
s 6 | oo &
mnl . 14 oy s ' - 5
12§ AERETE IR I
|l 1 {38 7138 1M
24 6 ¢ 810

o 2350mm

439 Pfoporty of MomBor_s

Mmeir_ Thickness |  Aree 1 nersia’ Yourjﬁ's_'
I . Moment | . Modulus
(m} | {m2) | [md]) inz}

"jupper sleb| 0250 | 0.250 . [0.00130 f27x10f~s
lowersiab | 0300 | 0300 (000225 |27x10%
sidewall | 0250 [ 0250 (000130 [27x10"8
sidewall | 0250 | 0250 @ [0.00130 " |27 x10%

431 Lonaings :

. 1. Track Load. -

. Treck weight | = 0450 / - 2 - -0225 tHm /_ |
Ballast / Gravel = 0500 x 2000 . = 1000 tf/m

- ' ' qr . = 12254tfim

2 Dead Load

a. Upper slab load R SRR S
- Lean concrste . =  00BO x 2200 - = 0110 tfim
- Top sleb - = 0280 x 2400 _ - = 0600 tfim

- L gqd . mo 0710 t/m
b.Side Well (qsw) = 0250 x 2400 . = 0600 tt/m .

3. Earth and Wahr Prossuro

2. Soil data :
1, Fill Material st Iho back sldo of sldo
y =  1.800 tf/m3 s
Ko = - 0500 (assumpﬂon) '
Ko = '

1000 ( Water)
o 7 4 208



b, intensity of eerth pressure
1. Condition 100 % of earth pressure
Pets( 1225+ ('0476Vx  1.800))x
Pe2= 0770 + 2245 x = 1800 x

2. Condiﬁ'oh_ of earth and water pressure

0475 x 0800 )x
| 2245 x 0800 x

ey

Peir( 1225
Pe2= " 0683

g

C pwt= _ o _
Pw2= 0000 + 2245 x  1.000 x

0683 + © 0.000

1581 + 2245

i

Plew) 1
Plow)2

4. Train _.L'oed,'“' ’ 5

o. Impect Coefficient = .
L o 2250

'0.500

0.500

. 0.500
© 0.500

1,000

.. 2350 +- 5000

b, Uniform Load"
2k 19000
MR

2400 x  3.200

qmsi ® 4948 x( 1000+ 0530 )

j_ 5.Earth Pressure ':t.'ii'.lo‘to Train Loed. -

Ph -._'K_d X P_w--l'
_where g : o

Ph  : Horizontal Prassure due o train load

Ko : Earth pressure coefficient
©q - : Distributed Train Load

875

" Petr = 0500 x 2188 x - 100

CH

1. 1

0770 tfim
2791 ti/m

06883 tf/im

1581 tf/m

0.000 tfim
2245 tffm

0683 tH/m

3.826 tf/m

0530

4948 tf/m

7569 t/m

=

BH,6-16



BM.6-18

6. Spring Constante

Cotfﬁcitnf subgrade reaction
Ky 2800 t/m3
Kh 933 t/m3

n

175 t/m o o

= 88 tim &
210 tm ' S -

70 t/im

Cpoint 1&11 : Ky = 0083 x 2800
‘poit 2&10 : Ky = G0O75x 2800
_ - o e

point 3&8 : Kv = 0425 x 2800 = 380 t/m |
S  Kh o= 1T tim

350 tim

117 tim
1120 t/m
873 tim -
2170 tim -
723 tim

Cpoint 4&8 @ Kv = 0425 x 2800
poimt 6 &8 : Kv = . 0400 x - 2800
. point 6 : Ky w0776 x 2800

N N n

S 7-4-210



B .'.3._Earth Pmssura'-._'/. :

© 430, Load Mods]

1, Treck Loed.

24

il

oo

——

'\

tr' 1225:tf;‘m

“

2.Dead Load, -

Cqd = 0710 tf/m
tim

qw= 0800

#/m 1‘ '

qw =

i

CPet= 0770 tfim

Pej

Pe2 = 279% tf/im

* 4.Earth and Watéf_Preé;s'ure |

P '('o+w)1.

Pleww)1 = 0683 tt/m
S 24

: .__-_'P(em)z' = 3826 thm

7.4

10600 tim .

0683 ttim

Ploew2 = .

3826 tt/m

0.770 tf/m

2.781 ':f_fm o

BH.5- 17



BH.6- 18

5. Train Load.

qr = 7888 ttim /[

U———134

 6.Earth Pressure caused by Train (both of side)

Pew= 1084 tt/m

RN = 1084 tfim

il 11

7. Eam-Pr.o_ssqro 'céus.od by Tr'alﬁ (oho 's.id't'onl'y)' j
- SRR .Po# = ﬁ_5§4f’tflm o
24 — 4 ‘ :

T

S 7-4-m2



43f Loed Co'mbi'naﬁ on

1. Basic Case.

BH.5-19

No.

Aplicaﬁoﬁs _

Note

B R P T SR

1. Track Loed.
2. Deed Load.

3.Earth Pressure

4, Eam ‘end er Prtssum

5, Train Load.

6. Eerth Pressure caustd by Traln ( bcl.h o‘l’ mdc)
7 Earth Preasure caused by Traln (one side on}g) '

2. Load Comb'indu_on.."' |

-‘f"'_'dérﬁﬁinéﬁon k'Ca"'se_. e

Load

" Factor’

Jo © © < o' & e

VRN R RN R NN
b DB BRAL®G®

N R R
o1

m .

- 1.00
100
100

1.00
1.00

Y1000
100
“1.00

1.00

400

o = 050 for load no 4
& = 050 for load no.4
o = 0.50 for load no.4 -

C7i4-213



BHA 5 - 20
43.4. Check point at edge of box culwrt_

1. Bending Moment at Panol Point.

The oﬁsct cf haunchos may bo mglochd on rlgid framos anarysls If It’s saﬂsﬁod condibons o

'of belrm
H/IH ¢ 10

Langﬂ'l of ngndlty zone is 1 5 times the dapth of membor because mc:hnatuon of haunch
(8) . Is 45 degrees '
: ngzdlty structure ana!yze from thls pomt

Lo oan

'H'

i
-~
[ ]
1

L :.__.__._4.(“ . : ).
L 05 H.t2
) -
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BH. 6. 21

2, Calculetion of Shear Poirt.

| Examination of shear is at drawin§ Be._low.b_eacﬁse that member support directory.

R N LV
~ Rigid Length Celculstion

- _ : Joimt Connection -
_items -~ | TopSieb | - | Bottom

: and Wall |~ - Slab and
o - Wall

H{m] 0.250 ' ] 0300
Lim] | 0280 | =~ .~ | 0250
1 {m} | 0280 | - ] 0250
®{m] | 0250 | - 0.250
L'[m] 0280 | 0.225
H(m] | 0250 -1 0275 _ SR
L4l | 1000 o} om0 {0 o 1 {ok.)
HIH o) 1000 | . | 0817 | | = -1 (k).

A A

- Calculation Stress Point.

Members | Distance from poirt |
' xmi S xst | oxm2 %82 ox3

m] L oqm) | oqm] | (mp | g

upper slab | 0125 0125 | 0375 0375 ° 1.175

lower sieb | 0125 | 0450 | 0375 0400 1475
side wall | 0.125 0.125 0.375 0375 | 1123
side wall | 04126 | 0426 | 03768 | 0376 1123

- |front rigid ares

7.4-215



Distance from poirt i

Members
" x3 x84 xmd xs§ xms
[m] (m] | Im]. [m] [m]
upper slab | 1.375 1976 |- 1976 - | 2226 2226
lower slab 1176 1950 | 1975 2200 | 2225
side wall 1423 | 18456 | 1845 2,120 2,086
side wall | 1123 | 1845 1845 | 2420 | - 2095

7.4-216

_.frnnt rigid. area .

BH. 6-22




4.3.h. Reinforcement Analysls

BH.5-23

- Concrets : . .
K- 225 > eflowsble compressive stress = 5 kgtiem 2
allowable tension siress = 7T kyfiem2
Eb : = 140000 kgf/cm2
- Steel Rebsr a
u - 38 > silowable compressive /tension o _
| strass ' = 2250 kgflem2
Ea = 2100000 kgffem2
{TEMS TOP SLAB . BOTTOM .- BLAB SIDE WALL

Section ZSISecnon ESISectxon 28

_Section 2 | Section 4 | Section 8

Saction 12 [Section 18]Section 22

internal Force .

- 1.80

3.03

M{Em}| 753 167 388 0.4 2.82 - 534 187
N[t ) 2.55. 255 1.84 . 4.08 183 | 044 1243 | 1162 | 1182
Q [ }| 103¢ 10.18 0.75 10.81 8.01 483 | - 282 147 290
Dimension : : - o - - :
b [m] 100 ] 100 1.00 1.00 ~1.00 1.00 1.00 1.00 - 1.00
h [m] 033 | . 0325 025 0.38 . 0.30 - 030 033 | 025 0.25
d [m] 026 | 018 | 018 . ;N 10.23 0.23 - 0.26 . G.18 AL
d _[m] - 0.07 0.07 0.07 . 0'.07 ' 007 8.07 007 - | 007 0.07
N 21.00 21 % N oo 21 o 700 b 2100 2100 2100 | 2100
Ao 143 143 | _143.’ 143_.‘ 143 ) 1Ay 149 143 . 1.43
sol fm}| DTS 0.85 237 . 0.23 143 . 12.14 D.15 . 016} 028
“eo02 [mj|. 002 - 0.02 0.02 '} o002 | 002 0.02 . 0.02 0.02 T 002
eo [m}| '0.79 087 | 239 | 025 | 145 218 | 047 .| 018 0.28
Ceosh | 233 | 270 | . 9857 .| 085 | 484 | "4052 © D81 073 112
SC -7.00 700 | 700 |- 685 | . 700 700 | . 692 - 8.84 7.00 .
et [ml{ 00t | o0D2- 002 | - 0Ot - 0.01 - 0.01 ©00Y f 002 |- 002
2 - [m}}. 005 | 004 - 0.0d - .08 -0.05 5 005 0.05 004 004
e -~ [mj| 084 | 073 244 032 | 151 1221 |- 023 0.24 ©.033
pa [m}]| - 0.4 - 0.78 250 0.44 150 | - 1228 . 033 0.28 0.38
Noalttm}| ~ 230 200 | 410 : _1 18 281 5.41 4.08 '3.38 452
‘Ca - 6582 |. 4470 | 2810 758 REEEACE 3.237 4 285 3202 | 2772
detts 0400 | .0.400 0400 | 0400 | 0.400. 0.400 0.400 0.400 0.200
0 3444 | 2448 | 1887 4802 2448 1857 | - 25098 | 1887 1488
0’ 8.200 | 3737 | 2273 11860 | 3737 { 2800 | - 3885 | 2800 | 1851
ksi 0.225 0.260 0.375. 0.170 - | . 0.280 0350 | D.285 0350 | 0405
. 20ta 0.823 0.803 0.879 0.842 0903 | 0886 0.904 08886 0.868
. cb 2884 | 2482 2.085 3372 2482 2,109 2508 | 2488 | 2105
- w 0.035. | 0.068 '0.137. 0018 | . 0.088 D111 0.084 0.111 0.154
Reinforcement G ol R E R - S
i 1 1.35% 1.282 7068 - | 3044 | 1.150 1.017 3630 | 2209 1873
A - lem) . 325 448 .| 1100 0.66 6.28 11.98 221 4,31 7.88
A fem} 1.78 226 | 470 107 | - 289 486 3.24 281 | 284
A min [cm:z] - 858 - 450 450 | 783 | 575 575 B58 450 4.50
[cm] 8.58 450 | 11.00 163 826 1198 8.58 450 .4.50
Rebar diamster 16 aal-l L .18 18 48 18 - 18 16 - 18
Distance {cm ] 25 33 - 17 - 20 .25 BRI 25 33 33
A fem2] 3.56 .27 470 | 953 2.88 488 - .55 388 1.51
Rebar diemeter | 18 "} . 18 16 18 1B 18 | . 6 16 18
 {Distance  [em]- | . 33 50 83 | 17 T 50 . 33 17 33 50
- Checking Shewr Strezs ' e L - ' ' :
Loed Factor .. [ 120 | . . 120 | 1.20 _ 120 ] 120 1.20 120 -} 120 1.20
To {kgfrem2]| 541" 774 | 057 479 . a8 | .. 280 147 . 1.12 221
Tu-Ta fkg flem2} | - 1.41 - 314 | o 0.78 0.78 : s - -
Ts [kgt/iom2]l 478 4.8 4.8 478

S7-4-217
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1. DESIGN CRITERIA

1.1. Regulabon Referanco

- The Dtslgn Load are bastd on Tht Sptclﬂcaﬁcn of Perumka Raﬂway Bridgo (AVBP 1932)
" and 100 % Load Scheme 1921.

. PD 10 - - : e B %
. indonesian Ooncrete Code (PB! 1971) L S R |
"« - Elestic Anafysls of Reinforced Concmt Sccﬂon (PU)__'_ S - :

12, Material
.Co.ncrete'.”; -
© - Quality . K-226

- Concrete cover = 5 m
_'R_obar_l Reinforcement T I
2 Quality . U- 38 - (Deformed Steel rebar} . . -
= Yield Stength -~ = 3800 kgt/cm2

' 13 Requlrement in The Construchon Stage | _

. Trams \MII pass thls Bndge with low speed dunng the full panod of excecuhon of the Works o
- Surﬁc!ent time shall be taken Into accourt for Herdenning of the- concreu ma:morit:'r {28 days)
- - Train Traffic sheil not be disturbed during the Construction stago
- Removel / Demolishing of a part cf the -x:sbng sub-st'ucturos bo b- allowod oxcopt th-
o existing: footing of subsbucmres R
Contractor shall be |mprcved and renml Ireplaced if ihe exlstng foohng ane damaged
_or cmcks . L . .

7-4-220
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Yol &F RAIL ®L.10.1b

16

500
- 5
i)
b e
30
750

ng0

\\\\\ _
ﬁ N

80

. .szk :
]

L LONGITUDINAL. SEBCTION

DIMENSION OF BOX CULVERT

.2‘

A €

R

206

L _ERONT Yisw

Coad
&

LSECTON A-A_

o ram
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2. DIMENSION OF BOX CULVERT

TOP OF RAW EL. +0.44

140

";430

L CL AT, " N
LR .

g

7T ausa srpse -
v e 8

Y, ) V.l"!;d.". )
74222 -
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3. STABILITY ANALYSIS,

3.1, Strwss on Q)dsﬂng brick masonry

€ 0P §F RAL EL. 40,44

_BALLAST

L L ST ke
T R
m .

T I S

450 !

1243

=

-
350

Dead Load

Ctack weight = = 0as
bellest "~ - - = - 050 200 8340 = 1224t f

067 t4
881 tf
- 592 t!
582 tt
10.28 t't
037 tt
037 tf
037 tf
. 03T tf
B4 tf
-309 tf
. -046 tf
046 tf
4680 tf

"
o
)
)
;

2,20
240

240

240
240
240
. 240
240
240
4160
- -1.00
=100
=100

340
340
340
340
340
1340
3.40
340
340
340
340
340

- box cuvert . =

[ R I I

[t]

. 080 x 030

050 x- - 030

080 x 030

S T 0800k ¢ 030
Cmud/sell e

i

L A

L]

n-"
oo
w I
O
LRI

o
(4]
) o
2O XX XK M MO MK MR X co

MO XK KX K K OXTMOK MK KK
o
£2
o

X X X KKK MK K K MR K
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train Loed

gt = 2 x 19.000 38000 tf
lmpad C;efﬁi:ie'm. -
- | 2250

0528

G = 0400 4 - | |
| 2600 + 6000 o B

ye = 300 x 163 58,05 tf

. Stress under box cubert (on brick masonry) .
. D { 4680 + 5805) 1000 - . T T
e —e——————2 086 kgf/em2 <c 8= 16kgf/em2
L 36000 x 34000 - s

" 32. Stability of bearing capacity




Unlt Weight

BH.6-6

046 tf

track weight = _ _ =
- ballast = 050 x 360 x 200 x 360 = 1286 tf
_ box cuvert = 0025 x 360 x 220x 360 = 071 tf
' : = 030 x 360 x 240 x 410 = 1063 tf
030 x . 243 x 240 x 440 = 77t
030 x 243 x 240 x 440 = 747t
— 035 x  360x 240 x 410 = 1240 tf
050 x 030 x 030 x . 240 x 410 = 044 tt
050 x 030 x 030 x 240 x . 410 = 044 tf
050 x 030 x 030 x 240 x 410 = 044 tF
050 x . 030 x  030x 240 x 410w 0dd tf
0275 x 760 x 085 x 240x . 2= 552 tf
050 x 080 x 080 x 240 x 410 = 123 tf
050 x 2000 x 228 x 080 x 240 = 328 tf
_ 2 x 2000 x 046 x 060 x ' 240 = 259 tf
mudfsoil .= . 045 x . 300 x 160 x 410 = 886 tf
brick masonry = 220 x 363 x 340 x 180 = 4887 tf
' ' ' 1220 x 363 x 340 x 180 = . 4887 tf
I 800 x . 075 x 340 x 200 = - 4080 tf
Cupit e 035 x | 380x 100 x 410 = 51Tt
R . 030x - 045x -100x 410 = . -055tf
030 x 045 x - 100 x | 410 = 065 tf
800 x 075 x___340 x . -100 = - -2040 tf -
S ' = 18882 tf
RPN 18862
y o= — e : — 143 tf/m3
{800 x . 340+ 380 x 070 ) 438 '
trein Loed
gt = 7 x 16000 = 105,000 tf
Impaét__Coeﬁiciarrt -
_ L2250 SR
i = 0400 $ ——— = : = 0528
' . 2600 + 8000 . RN
M= 10500 x - 153 = 16041 tt
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" Seil Properties

- Ballast Material -
 ywet = 200 tf/m3
L ydy = - 190 tffm3
$ x 3500 degres
e 0.00 tf/m2

—> Sot Cley
~ setffement and consolidation have
occured on this layer

- Meterial under baflast and existing structure

170 tf/m3

160 tHm3.
1000 degree - . .
056 tfim2 (cxN/9 where es N=5)

vwet
-y dy

#on

-0
]

7-4-226
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BEARING CAPACITY

= 4
1

= -190.74 khn

Qtr = 24.04 kN/n

Fu

532,45 kN

it

Fro= 91100 kN =

Forces per meter—

Width wall = .00 Safety factor = 2,135

o

51500 (0.&)

CFile:BH6  |Heiohtwallz 438 m  Load combination nr. @ 1
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4 STRUCTURAL CALCULATION

41. SIDE WALL FOR BALLAST.
4.1.a. Sketch

850

4.1b. Eerth Pressure caused by baliast,
L oy 2000 tf/m3 .
R 35 degree

¢ 0 tftim2
Ko 0244

nowon

4.1.c. Lateral earth prai;'sure
' '+ Caused by heflest, Lol e o
© P = 0500 x 2000 x 0550 x 0550 x 0244
- = 00738 tfim A T

" Coused by Transversal Load.

fr_idion boéﬁciefk beﬁvéén ballest and botton of sleeper = - 0.05"
O H'w om0 120 . 006 x 1200 = 060 tf/sleeper .

for 1 m length of side wall -

S 080
Ht s———= 050 tf/m

” 120 ‘f._: C )

414, Intermal force S o ST T
. o R T x{m] | Mx[#m]

0083 | 0117 | -0.004
0330 ‘| 0025 .| 0008 | -
0028 | .04133 | "-0004 | - '@
03¢t | o002 | . opot | - %

concrete: 0500 x 0050 x 0550 x 2400
B .0 . 0.280 x - 0850'x 2400
bellest : 0500 x 0080 x 0580 x  2.000

M = 00738 x 01833 + - 050 x 055+ 0391 x 0002 - -
' 0289 thmim . 0 oL
00738 + 056 = 08574 1tt

0.381 tf Lo

o
1 u

o 774‘228 :
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4.1.e, Reinforcoment '

0.24 m

100 m

14861

1.00

809

0963

‘= 0.0068

. 00068 o

A = e————x ' 20 x - 100
' o2 S R

Q0025 x 28 x - 100

_in'-&mg.trz-
"

H

028404 cm2

A min 725 cm2  use D16-250
0874 x 1000

: — —— - 022681 kgtfem2 ok
0876 x - 28 x . 10 -

.
§
1]

|42, TRANSITION SLAB

42.8. Sketch

o omso - sy
T T

. 42b. Loading

Dead Load BT LT AT
" concrete = - 030 x - 100 x © 240 = 072 tf/m
- belest 055 x - 400 x 200 = 110 t{/m
. tracks 045 x 031 . = 014 tHim
oo B S 188 thim

i
‘N

Live Load
. impact factor . B S
o= 01— ——= = 052

7-4em9
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Live Load
q = 875 ttim

" Live Load + impact
875 x - 152
q e : = 416 tfim
S - 32 :

4.2.c. Reinforéefneht

M — N
4300, o700 L

‘M = 0425 x  612x  728-  05x 009x 186 .
s BAgtfm. e o o

= 023 m
=100 m
322
040
. 1857
0886
0111
X LR R
A = e——x 23 x 100
00025.x 29 x 100

-'.g_n-&oagc*:r'” H
N

12157 em2 - use D16-125 -

A min 726 cm2

856 x 1000

o
o
1]

B 410 kgtiem2 ok,
U 0876 x 28 x 100 R

© 43, CONSOLE FOR TRANSITION SLAB

' 434 Sketch

30

55




. 44a Sketch

43b. Loading .
Vertical Force
concrete =

Rb

: Momo_m .
M

: 43¢ Roi_ﬁfon’:imom

M=

.h'-.:-
b
Ca
8
- Amin

. stimup

A.h § - ;

44. WING WALL

05

826
140

o7
100

140

BH.6-12

030 x 086 x 240 040 tfim
x 055 x 055x 200 0.30 tf/m - -
L .= 826 tfim
886 tfim

x 015+ 040 x 0275+ 03025 x 0.8
tfmm o o |

tim

21578

040
| 0.0025

x  78x 100 195 cm2  use D19.125

. U896 x 1000

0875

— w131 kgfiem2 ok
e e

X" 1000

2250

= 3988 cm2 . use D13-250




44.b. Leteral earth pressure

- dete of soil_

Y OE

$ =
Ko =

- earth pressure

- pl .-..'

pt ' =

Force.

Pt =
B = 3 =

-- Bﬂl’ﬂ’;t presshre

qKa = -

Force. -

1 =
P2 =

875 .
—————x 05
3150 L

© 1.800 tf/m3

35.00 degree

18 x 1
18 x 328

050 x 100
080

050 x 205

ceused by train load

1.25

1,26

- Ceused by Transversal Load, - -

Hie =

. fricion céoﬂéipm'bm.n ballest and bottom of sleoper S a

H'tr= 120 - 005 x 1200 =

fbr 1.m

n

CH'r

P ,:.?

'-Toﬁl‘ Force - -

M=

4200 X 0.10

length of side wall
Cos00
————= 080 Him ..

120

.
2738

273

.7-4;

.. 125

© 0.500 (assumption)

x 05
X 08
Pt

x 228
x 228

LIS
X - 040
x 228

p'[if].

.. 08

——( 2254 227+

———( 328+ 280+

232

08

. S

tHm2

- 2852 ttim2

087
os7
067 =

>
B

¥

>

ttim2

X 087 = _

B | S

080
187
166

xim]

067

100

087 -

BH.6- 13

Mx[tm)
030
0.81

1.04

323

x 200 = 100 .

0.70

<[m]
| 1.00
190 .

087

225

 Mx[tfm] -
e 1..00

1.27

280

120 tt/sleeper.

060 tf/sleeper

100 )= 202 .t-f'rn.."_rn' o

100 = 261 tthm'

. 078

227

008 .

W[

1.00



4.4.c. Reinforcement

e o Qo=

C Amin

N

oo

623 m
100 m
5.295
040
3255
0.92
004

N

00025 x 29 X

2611 x. '

100 = 4381 cm2

100 = - 725 em2

w000

0875 x = 2 x

.100 :

= 12973 kglem2

BM, 6- 14

~use D16-250

ok. -
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45. BOX CULVERT

45.a, Sketch

" t ballest
t upper sfab

clear height

e e Y tzT - o

t lower siab | e

. t sw “cloar 15w
T lJ B M,dm T

where s | : s

t bailast = 500 mm

tsoll = 0 mm

t plain conc. = 50 mm
‘tuppersieb = 300 mm
‘tlowerslab . = S350 mm

-~ clear height = 24%0 mm .
Ctsidewsiiftew) . = - 300 mm

t sidewaliftew) =~ = . - 300 mm :

clear width o= 3000 mm

i1 = 300 mm

't2'_- a o 300 mm

452: Umt Wolghtchass : o P
“Track Weight : o= D480 ¥/m'

Ballest - - ¢ . = 2000 #/m3
Filed Materiat ~ = 1800 #/m3
Plain Concrets . = 2200 #/m3

Reinforced Concrete = 2400 #/m3

4 5 c. Remforcad Concnete Quulaty -
Concrete K-228
Reinforcing Ber U 39 (deform stnl)

7-4-234
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45.d. Schematizetion of Rigld Frame Disgram.

2827 28 3133

S22 | 2828 3032 23

o 18 | ' 19
2756 16 L 17
© mm 14 15
R N R 13

24 6 810
PR 3300 mm .

= 45. Property of Monjnbo_rs | o

Member Thickheés_ ~ Area inersia ‘l.’_o.L_arig"&
S| Moment | Modulus
Im) | m2y o} [ma} | {#/m2]

~lupper'siab| 0300 | 0300 ]0.00225 (27x10%6| 7

|lowersieb | 0350 | 0380 .o,oqssz; 27x0%6 |

" |sidewall | 0300 | 0300 [000225  |27x10%
[sidewal | 0300 | 0300 '[0.00226 |27x10%

45t Loadinga

1 Track Load
: . Track weight
Ba}iast‘f Grevel -

0480 4 2 - = 0225 tt/m
0800 x 2000 = 1000 ttim
. ' q v o= :1.225_t'f!'m

1

2.Dead Load. .
&, Upper slab load
T Lean'concrate :
~.- Top slab

0050 x 2200 = 0110 tf/fm .
0300 x 2400 - = 0720 tfim_
o . gqd = 0830 tfim

0300 x 2400 - = 0720 tt/m

b sm.jwan(q sw)

3. Earth and Water Pressure
" a. Soil data : Lo o
' 1 Fil Matlriat 2t the back s:dt of s&do MH i
S S - 1800 tf/fm3
g K_ o 0_500 (assumpbon)
Ko 1.000 S Water) -
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b. Intensity of esrth pressure

. Condi.ﬁon_ 100 % of eerth pressure .
Pet:{ 1225 + 0200 x .1800)x 0.500

| 0793 tt/m.
Pe2= 0798 + 2755 x 1800 x 0500

3272 tfim

H

o2 Cdndiﬁon' of earth and water pressure
0693 té/m
1786 tt/m

0200 x © 0.800)x 0500
2765 x 0800 x 0500

Pet:( 1225
Pe2= 0683

+

+
| |

Pwi= e o= 0000 tfim
Pw2w 0000 + 2755 x . 1000 x 1000 = 2755 tt/m -

+

0693+ 0000 = 0893 ttim
1795 + 2755 - . = . 4550 tfim

CP(eww)
: Ple+w)2

" 4. Train :Loa'd.

a. impact Coefficient -
ST w000 ¢ e it (062270
S 73300+ 8000 v o

b. Uniform Loed

o 2weo0

qr = e— — - = 4848 tt/m -
2400 x . 3.200 : SRR

o qu4 = 4848 x( 1000 + 0522 ) . = 783 tfim

5, Earth Pressure dus to Train Load.

Ph = "Ke x Pw
where is : e T e
“Ph : Horizontsl Pressure due to train load :
Ko _ : Earth pressure coefficient - .-
q  : Distributed Trein Load

'qQ  meee.= 2188 t/m2

Petr = 0500 x 2188 x 100 - . = 1084 tt/m

S 7-4.236
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6. Spring Consterte
Cocﬁiciirrt subgrade reaction
Ky = 2800 t/m3
Kh =. 833 t/md

210 t/m

poit 1 & 11 : Kv . = 0075.x 2800 =
- Kh .0 ol m 70 tim
point 2&10 : Kv = - 0088 x 2800 = 246 t/im
_ KN x 82 tim
poitt 3&9 . :  Kv = 0450 x 2800 = 420 t/m
_ . Kn E = 140 t/m
polnt 4 &8 : Ky =« 0180 x 2800 = 420 t/m
- CKh _ © = 140 tim
poirt 5&8 : Kv = 0800 x ~ 2800 = 9680 t/m
: S I 7 = 880 tim
‘polt 6 i Ky m 1975 x . 2800'= 3200 t/m
B : o= 1087 tim

Kh -

7-4a231
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45, Lc_sad Model

1, Track Load.

Q= 1225 tH/m

.2‘_.. . . a0

2.Dead Load.

qd = 0830 tf/im

o 34 S e N é

0.720 . N
Cdim S o daw o= 0720 H/m

qw

3.Earth Pressure

Pel= 0783 tifm - Pet = 0793 tf/m
24 4 R

= B2 tHm

)
®
(]

n

Pe2 = 3272 tfim

L 7-4-238



4. Earth end Water Pressure

Plew)! = 0883 tf/m
2

Pletw)l = 0683 tf/m

19

|l

Pletw)2 = 4550 tf/m

. 6.Train Load.

| q'tr" .

T P(ew)2 = - 4550 tH/m

7831 tHim

24

e

Petr= 1084 ti/m
FEEEE R

: 6 Eerth Prgssur__o"'c_quso'd' by 'T_ra{n' { bdﬂ'l' of Qi_d-) o

34

CPet s 1084 tHm -

T

BH.6-20



| ?.Earth Pressure caused by Tralﬁ (wne sids only)

24

34

1"

45f. Lpgd_ Combination |

-1 B_asi_c_: Ca_se.

Petr =

BH.6-21

1094 tf/m

@&

‘No. | Aplications -

_”Noﬁa :

1.Track Load.
2. Dead Load. : -
3.Earth Préssure =

5. Train Load. -

NO AR

4, Earth and Water Prisshm B

6. Earth Pressure caused by Train (both of side )
7.Eenth Pressure pausad by Train (one side only)’

2, Leed Combination.

No. | = . . Combination Case .

“Toad
Factor

o

©® ~ DDA N
O N D~ 2D~
o

—t b el el b ek ek el o B
NRNNNRRRORN RN

100
100
- 11.00

1,00

100

100
100
100
100
1.00 -}

o = 050 for earth pressure
a = 0.50 for earth: presm
o 0 50 for: earth prossurt

Y RN

-
(=

7-4-240
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45.g. Check point at odgor of box cuvert

1. Bending Moment .nt Panel Point.

% :
g

..-'The oﬂoct of haunchos may be noglomd on ngld rramos analysls it n‘s sa‘asﬁod condiuons
of below

. Length of ngldﬂy zone |s 15 bmes the depfh of member because mclmahon of hsunch :
- (8) - is 45 dogrns o :
ng]dlty strnch.:re analyze from thls pomt

L 05 H.1

n .
(e

N

1

H
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2, Celculation of Shear Point,

Exeminetion of sheer is at drewing below bescuse thet member support directory,

_ Rigld Length Celculetion ' UL
S ot Joirt Connection -
ttems | TopSleb | Boftom
~ fendWel | . | Slaband
Sl wall

Hm} | 0300 | - | 0380

L[m) | o3ce | - | 0300
t(m] | 0300 | | 0800
@im]. | 0300 | .| 0300
Uimj | 0300 | | 0275
H'[m] 0300 S {0325 . ERE T
L/e o 1000 ool b« o1 (k)
MIH | 1000 |~ | 0828 | 0 .| ¢ 1 {ok)

Celculation Stress Poirt. . .~ . L - T
' Members | = - Distence from point 1 -~ - - L é%
' xml - | xs1 | xm2 | xs2 | @ Q- - S

qml boqm) [ qm) | (m) | (m)

upper sieb’ | 0150 | 0150 | 0450 | 0450 | - 1660
lower slsb | 0150 | 04175 | 0450 | 0475 | 1650
side wall . | 0450 - | 0.150 0450 | 0450 | . 1378
side we 0450 | 0450 | 0450 | 0480 | - 1378

front rigid wrea

e 7_.-4-_.242_
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© Members

Distance from peint |

x3 -

.x“.‘ .
" [m])

- xmd
[m].

X85

{m]

xm5

[m]

upp.olr slab
lovwer siab

‘side wall .
side well .

| [m]

1650
1850

1378

1378

2850
2825

2280
2280

2850

2850
-2.280

2280

3.150
3125
2608

2605 -

3150
- 3450

2580

2580

"i" f .7f47243?' , 

' front rigid area
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45h. Rolnfurcomcnt Analysis

- Concrete : . ) o : o
K- 225 > ailpwable - coinpressive stress = 78 kgffom 2
' alowable tension sbress = 7 kgfifem2 -
IR Eb s 140000 kgf/em 2
- Stesl Reber S S
R | - 38 > a!luwabla campressrvelbsnsmn : Coo o
' Do . siress & 2250 kg ticm 2
Ea = 2100000 kgflcm?
TEMS o . TOP SLAB - L ao‘rrom sua N SIDE_ WALL L
R Sectien 25 |Section 28 [Ssction. 29 Sa-cuon 2 | Sectiun 4 | Secﬁon 8 Sacttan 12 ESecuon 1aISectton 32
Internal Force = @ T : :
M ftEmp[ 338 S 07 788 ] - T 32 T 835 | 359 3.1 356 :
N-L W ]| 388 | -292 0.77 - 385 | - 304 | 382 1788 16.59 1609
-Q [ ] M 80 | 1173 0.22 1558 | 1177 532 43? 154 | 395-
Dimension - - L : Co S T - o
B [m] 100 - 1.00 1.00 -} . 1.00 -40D .| Co1.00 100 100 | 1.00
h [mij 040 030 | 030 { 045 - 035 | 035 |- 040 |- 030 10,30
d [(m]-1 033 0.23 . 023 830 | 020 . 028 033 | 023 | 023
~d_[m] '007 ' 007 | o017 - 0.07 007 |- 007: 007 | 007 0.07
Analysis o ' R D
N 21 00 21 uo 2100 | 2100 | 21 00 21.00 -.21.00 21.00 {2100
. O 143 143 143 143 143 143 L 143 1.43 143
a0l [m]] 082 .| 024 10,38 - | 049 108 | . 218 020 | . 018 0.22
eo02 [mj 002 | 002 - 002 0g2 - 002 | 002 | 002 T002 0] 002
80 {m) 0.84- 0,26 10.40 043 1.08 S22 gz |0 0.24
eofh - | - 234 ‘0BB | 3488 | 096 3.00 ..830 | -DSB D70 -} 0.80
¢C - | 700 | 888 | 700 | 700 7.00 . 700 | Bg3 { BOB | 898
et {ml| 002 | 003 - o3 - 0.02 0.02 002 | 001 002 | 002
82 [ml| 0.8 605 | 005 | 007 £ 008 © 0.05 S 008 ] 0058 | - 005
e {m}{ 102 { 033 | 1047 . 052 146 | 228 [ 030 0.27 030
ea [m] 115§~ 041 | 1035 | . 087 126- | - 232 043 | 035 | - 039
Noa[tim]{ 4.23 .21 8.2 | . 285 | 384 81t |- 754 .} 5837 618
Ca 5.255 8.851 . 2842 .| 7834 4880 | - 3.035 3.934 3119 | 3.029
.. delta 0.400 0.400 0.400 0400 | 0400 " D.400 0400 ‘D400 | 040D -
0 ' 3.167 4.283 1500 |- 47%4 - | 2714 {1740 - |- 2333 7 187 1.740 ¢
o 5429 9000 |. 2000 | 11.000 4.454 2,396 - 3800 - 2528 1 2398
ksl b 0.240 0.150 0400 - | 0475 | 0.285 | 03865 0300 [ 0355 .| G385
" z6l8 0818 0.835 0.873 ~| 0840 | 0811 | 0882 0800 | 0885 0.884 .
Chb 2,778 3.472 ©| 2.000 | 3319 262t 2438 -] 2430 2178 2,027
. 0.041 | . p.oz3 0179 0.019 | 0.053 0.130 0073 | 01148 0,140
Relinforcement : s s R L I R .
i 1380 | 2084 1018 2134 | 1253 | 1415 3301 | 2379 | 2128
A lom) 4.74 129 10.28 181 | 564 L1554 {348 | 534 | 12
A [om) 258 10 745 | 138 | 28% 693 | 458 508 | . 643
A min {em?] - 825 © 875 575 - 950 | 700 . 700 835 | 5.75 1 515
A fem] 8.25 576 | 1828 | 850 .7.00 1554 | . B82S 575-. 721
Rebar dismeter - 18 18 e | - e 18 SRR 1 R IR 1 R IS 1 S RS 1.
Distanca | cm} © 20 25 By AT 25 17 200 s |20
A [cm?] . 448 479 745 | - 6.49 351 | . 893 " 10.88 - 547 8.143-
Rehar diameter 48 18 ) 18 N1 N 18 18 A [ SRS - S [ |
Distance jom} | =~ 33 .33 { .2 20 | .33 | 25 T 2 | -2
Checking Shear Stress ) - : SRR - - T R
Load Factor . ] 1.20 "1.20 1.20 120 | 120 T 120 120 ) 1200 | 0 120
Tb {kgtrem2}]  6.07 688 | - 013 | 583 . 578 2.8t 1.82 - 02 230
Th-Ta (kg ffem2] 207 . 2988 B RO < T B /. EEEZERPE I - .
Ts [kgflem2])] = 4.78 4,79 4,78 4.78

7.#442‘3'4'
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