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TELECOMMUNICATIONS
Unit Price
N
1. Telephone cable {1)
Main cable i e
(Mo e i i e eod)
Terminal cable box oLl 0
Loading box Liiiee
(N lllllllllllllllllllllll [ )
2. Dialling telephone system (1)
Automatic Exchange, with
branching capacity
- up to 50 subscriber T il .
1 R .)
- up to 100 subsecriber " Ceraeas <o
L )
- up to 200 subscriber R O P .
. e }
- up to 300 subscriber P .

- up to 500 subscriber

Subscriber telephone set
(o L

-----------

oooooooooo

(1} The prices are to be intended for equipments and plants in
operation (supply,installation, tests etc, included).
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_STRENGTHENING OF UPPER_CHORD MEMBERS _ s.iz20

CLEVELAND TYPE {(L=60™

==Y LLARAKY LIS A

Sp B__1:10

Re-thse 2

Re -Use

Esisting holes

w_bolt_holes. .
Pich . cboul 100 Exishing hotes

STRENGTHENING OF END POST

ss no

DAYDE TYPE (L=35™)

é% =‘...

]

i

i
Strengthened l l
|
]

|
1
|¢| 13 *[40002

1-& 300210

Construction Method

1} Drill new bolt holes.

2} Cleon surfoce between orignal ond odditionol membsers.
3) Add rew members and tighien H Y Bolts.

4) Cut off rivets of originol Sphce Piole.

5) Add new Splice Plate and hgilen HY Bolls

_J End Gusset B of Lowerchord

|6,_Q \\  Strengthened L 75275x9

__m__s

3420

SECTION A —A

Re -Use_Ewsting holes

/ fﬁiich_ lessihon 120

__HNew boll_holes_ hy

DAYDE TYPE {L=25™)

250

Strengthened 2-Ls 7527549

Ag 170 4(

DAYDE TYPE (L=50™M)

&

i

TaL 210

7
|

_3_L Strenglhened 4-Ls 75x75%9

) Q ___ 40|
430

THE STATE RAILWAY OF THAILAND
STANDARD DRAWING FOR STRENGTHENING ~0son REPAIRING
General Ngtes OL_5 igodi
Spon Type | STRENGTHENING OF —T—m—u“" Scole
1) ANl molerioks o o be JIS G3101 5541 rolled steel UPPER CHORD MEMBERS | wm | I/20
MARKING DIAGRAMS for generol structure or materials of equivalend, [} Desgned b
2) AN high-sienght bolts (HTB) are M22 ($)(FIOT}, ond OISTRICT ned Dy
CLEVELAND TYPE DAYDE TYPE ossumed frictionot coeffxcent ol contoct sixfoce o8 {ollows. LINE Checked by
z - l 5 m . . .
L=60™ f L:80M ¢ L:25 L=35™ L:50™ -:: :: wsmm fi0n ::g; Remorrs crecred by
‘ f {L 3) AN rivets ore 228041, 0nd 1o be rolled steel for SV 34 Checwed by
jm‘ z (iS G 3104) or motesiols of equivoient Checkad by
M‘ 4) AN dimensions (o be checked in the tield.
Fale 1 J | Checwad by
Dawng No  Field Draweng Field Drowing RSR 4540, Fietd Drowing RSR 5837,i-16 OATE ] T l
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STRENGTHENING OF LOWER CHORD _s:-¥wo
CLEVELAND TYPE {L=48M)

(g Method ] )

A Dr "o oIt holes t

20w T vets of onginal membars \\ i

ipert ot qusset plete ) \ I o B

ne -cfote teiween onginal ond new Angles \\ N AN l _Re-Use Exitbrgholes \\ T /

4] Az réew Angies ond neéw Tie plates . AN N 1 | Re-Use Existing holes - \ \\ | h N m /

o e -Rezuse x \ | | Strengthered 2-Ls 90900 \ / 4

" HIBolis pitch less thon 120™M \ Re Use Existiog boles

,:.;-.:::':'r—'—- _};—::-T_-
- e ——

_____ —————f

e TS i"’:’:___-Eéi

m
Pitch __tess hon 2000
[Set upper ord lower both side)

Zastruction Method

i 520 onchor block 9 "
21521 lower hanger
11 Set lower Rod ond use coupler 2 Y I T 7
f21 coanection / \\ | i /
4! 3¢t upper honger ond Rod // / > | | // Vd
1 7 sten Fod by Impoct Wrench ¢ / SECTION A-—A (SEETONB-BN 7 | I < /
IPrestress tersile force is about 50 ton per ore rod) - | N 4
| o
N |
3 ——o | | — -
£ R \
- —_— - ]
————— i et I
- ‘:"4:_':__" R vy —
L —
______ | f;,,__.__i_m_________:[

MARKING DIAGRAMS

m CLEVELAND TYPE _Geperal Notes
L=48M ¢ L=gpm 1) All moleriols ase tlobe JIS G310] 5541 rolied steel THE STATE RAILWAY OF THAILAND
@ (&) ‘& (?2 ;o {e) {s) 0 for generol structure of moketiols ol equivolent STANDARD DRAWING FOR STRENGTHENING #MOson REPIRING
Refer 10 origiest : Refer 10 orginal 3 I 2} AN bigh-strength boils (HTB) are M22 (¢) (FIOT), ond osaumed Epun T;a_ﬁ b _’§TRENGTHENING TR
Fieid Groming i Sowng N 6004 ' frichonal cosifoent of contolt surfoce os tollows —————— Members OF LOWER CHORD Uny Scoe
; , 8 field downg l/ i) for comection 204 S S Tm 10
1 ; By - ] - i} for stich f203 KM N
& ) ) ) ) ‘I} - [© [©) €] 9 @P_ 3) A% eivels ore 227 (4 },ond 1o be roed steel fr 5V 34 mistrier [ Peeed o
m ! t;,;ﬂ-m!; — — {_—IT—__—:- (315 G 3104) or moteriols of equivalent. LINE Crecked by
L6507 - T = ) \ ‘ L LN
e t o 4) AR dimensions to be thecked inthe field Remarks Crecksd by _
\ Chaciad by
! Creceed by
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STRENGTHENING OF LOWER_CHORD

CLEVELAND TYPE {L=40™M) s-im

Construction  Method

1] Drit new bolt holes

2} Cut off rivets of orignot members Strengthening Meihod

- {Port of gusset plate) . | .
Sectionol member of this Lower chord fype is small,

|
i
1
1
1

3] Cieon urfoce between ongnot and new pictes therefor atoch new plates.

4} Aitach new plat ond new Tie plates

t 5} Tighten HT Bolt ~ H ‘
| ~
: ! \\\ i i . | . /
™, ‘ " . ~ -
i_____ Strengthened 2-Bs 80O x 10 \\\ \.) Tie & 2-Ls 90x 30 x I0{for tie B] . Y : e )
! ] ~ 1 - P
/ : “ Cleanin wtch *—_‘L)_Q_ﬁﬁ . I/ I \\\ ™ : (/’ //’
S Ve T e T . — R — N e Nt g
DR et SR gl A AT T e —"“i"‘*.!_'.: "':_';‘_i‘;‘_.l_ i A + L g,y A i K S s s s AP S e, mads . e Sovpont . I
-—-'-—*—_""“'.""""“'"""1':"4 T T T —— Rt A "‘_“‘j—————"“‘f_—_"g 0 G L8 s o g e - T ___'."___"",___}__"*'—'—__"_'_—_'_“ -1 - - .
PSS S A 1 S S ML S A 4 e NN s ==L A— L R, -
@ p4 . ( :\l Re-Use Exsting boles C
engthened Originol_ Tie plole set 3 piates for eoch ponel
{Tie plote piich less thon 20M)
it
5o Bottom Sp)
oo
: EErEry — T e - :
— i ] i . ~ . - — I | 8
: e o] N 0t e
Q Fil B
Upper
Bring oditional plote and ponel pont =ZeM ot Hote
nto _closer s much os possible DAYDE TYPE {i =357 5710 - =

{ ) :Re-Use Existing holes

SECTION A-—-A

{port of ponel point} Add strengthened
members under lower flonge

S T S

e e - = S e =
AT AR M s A U S S S & L e —— PR —— feoPoet L e e S e e 28 S S L St e St s e s S
~
“\fte-Use Existng hoes. §
s Re ~Use Existmg holes
MARKING DIAGRAMS .
CLEVELAND TYPE _DAYDE TYPE Senesol ticles ;| THE STATE RAILWAY OF THAILAND
L= 4Qm 4 1} All materiols are to be JIS G3i0I $541 roled steel STADARD DRAWING FOR STRENGTHENING ANOsor REPARING
(5 @ @ @ L = 35M for gererol structure or moleiols of equivalent b ey TR
g ] 2) AN high-s¥ength boits (HTB) ore M22 ($(FIOT) , ond Spon TP | rembers o | RENGTHENING ¢
i > @ 0 ") Q ossumed frictionol coetfcient of conloct aurface as follows OF LOWER CHOROD mm 2, "

] i} tor comection 204 K M besgned by

G ‘ W for sttch 203 DISTRICY —
] O] Q] 2 3) AN cvets ore 222 (-4),0nd fo be rolled steel for SV 34 UINE Checked by
: {15 G 3104} or materiols of equivolent ' Remarss Chacked by

4} Al dimens i
? ' } AlE dimensions fo be checked in ite field Creciad by
3 @ 7 @ @ Crecued by
Web -
1 — —— 3 1 T L1 2 A Creckad by
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REPAIRING OF DEFORMED LOWER CHORD s-in0

DAYD'E TYPE (L:=8d"0)

Vartical men;bet

HIBolt Pitch: less Hmn 120™  Tie Piote 490x300xK) Yie Piote set 3 Plates for eoch ponel
-
Al

—————

———a ) L-&—Q—f—j—o—&:ﬁ:’—-’-—ti%MwQ" — b —h—— O ——— ——————— ——F]

Cilegn surfoce belween - 90 t0
web plote ond ongle

e —— — ——— —

e =

Keep frickion _cofficient over 03

\ Cleaning

. Imr__—— RN ey I N o Ii

ﬁ

\ Upper_side \

\ Require _over 3 comeclion boils “_Require_over & connection boits

SECTION. _A- A

MARKING_DIAGRAMS

Twe Plole  490x10

General  Noles,

struclure of makerials of equivalent.

Complete ond Field Drowing fnclional coeffscient of contocl surface as follows.
: ’ i} for comnection fZ04
i) tor stich fz03

3) Al dimensions to be checkad in the leld.

1) Al molerials ote be JiS G101 5541 volled steel {or generol

Reffer 0o RS. R Drowing NO 4548 In- I 2) ANl fegh-stiength bolts {(HT8) ore M220 #)1{FOThond ossumt

Construction Method

1) Repoir the deformation of lower Chord

2) Diill new bott holes ol web plate of Lower Chocd

3) Cleon surface belween origimal

4} Attoch new ongles ond e plotes

5} Tighten HT.Bolis.

and additiona! menbers.

THE STATE RAILWAY OF THAILAND

STANDARD ORAWING FOR STRENGTHENING ANYor REPAIRING

Spon Typ | REPAIRING OF

OL iS5 fogds
 Unit | Scols
mm 10

* DEFORMED LOWER CHORD/
K M ‘

DISTRICT Designed by
LINE Creckad by
Remoris Chacked by
Chacked by
Checid by
Chackad by

DATE | ORAWING MO, |
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STRENGTHENING OF TIE PLATE

UPPER CHORD MEMBER

Consiruction Method
t ) Cut olf origingl rivetes
2 ) Tak2 off onginol tie plates ond lacing bar.

R AT ] Tl ey 4 NIl T FRE T vy e lT T e v e s e = 3) Drilt new bolt  holes. o
4) Clean s=xioce belween origindl members ond odditional plates.

i N ? _J ~ AY i /' AN !
R o i Pul_together : :
. N —— A N / - SN " hol
i V4 - ;g \ 7/ A 7/ o ; / orginol oles 51 Altach new tie plote ond tighlen HT Bols.
] ; y

’.__BL.L BiompPl 151 LB from Py

-

.;_:.-—4-._-_'0 seiv e i Y7 W 9’; P S T (S Py -z': .:. T T e Ny e 1
Tie EB.
LOWER CHORD MEMBER
Conslnuction Method
Tie & 1} Dritl new boit  holes.
2} Cleon surfoce belween original members ond odditonol plates
3) Attach new tie plales ond ongles ond tighten HT Bolts.
. e & + ¢ w
I =g _ , .
—— e, et Sy e e T s S
o ;
S N
Criging! Tie £

DIAGONAL MEMBER

Corslruciion Method

I ) Cut off origina! rivets.
2) Take off originol lacing bor.

| RSN VY I e e Tl PN z ~ I;qjo D P PR PRIy} 3) Orill new bolt  holes
N S I AN A sF\ __?—W " TN T N 7 A S | H :
!’ C { L &‘ ,7/ \\ 1/ L \_,b;‘ - I - =Z N X Zf § eV M4 AN / \ Z | 4) Cieon surfoce belween origingl member ond oddiliond ploles.
iy v . 7 Q,.Q! A Yot w7 ~ 7 e | R
! ~.7 ’ = 51 Attach new tie plale ond lighten HT.Bolls.
VERTICAL MEMBER Notes :

U} . Re-Use Existing boles.
—-—— . Take of{ onginol locing bor.
LB . Locing Bar.

|

Fa ey PEEN PEEY '.{'E':[o‘ . A PEEY P X 1T PEEY PR I i P
95 N _Z' — ﬁa E ) /- - T ;LE_L_\ ut_togelhes
7/ %\ f/ i;“. .l EE\“"" o&?/ N7 %L:. 1ﬁ?i\l/ x II T ! orignol holes

| S s

\~

~

—— b e

Conslruchon Method
Same as Diogono) Members. THE STATE RAILWAY OF THAILAND
MARKING DIAGRAMS STANDARD DRAWING FOR STRENGTHENING 4% e REPAIRING
Sean Type STRENGTHENING OF DL.15 looding
Membe Unif | Seale
Generol Notes : ' TIE PLATE —t
11 All moleriols ore to be NS G3101 5541 rolled steel K. W
Designed
for genetal structure or moleriols of equivdent . DISTRICT igned by
21 AN high-skength bolts (HTB) ore M22 (#1(FI0TH, ond LINE Checked by
‘\ ossumed friclionol coefficent of contoct surtoce as Tollows , Remarks Checked by
& A il for connection tz04 R ——
i) for stitch 1203 Chacked by
3) Al dmensions lo ba checked in the Teld. Checked by
. Checked by
DATE ! orawng  No |
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DAYDE TYPE (tL=40m, K 50M)

-

(R g

Riyels 22' — ]
{Re-Use Existng holes)

/

Construction Method

1) Add new Angies one by one.

2} Ddll new boli holes.

3} Cul off rivets of originol members

4} Cleon sucface betwean originol and additional
members (keep fucton coelficient over 03}

5) Aod new Angles.

6} Rivetting ond lighten HTBoit

CLEVELAND TYPE (L=30T)

/

STRENGTHENING OF DIAGONAL MEMBERS

DE_VRIES ROBBE TYPE (l=35"™)

Construction Method

1} Drill new balt holes,

2) Cul off rivets of originol members {Port of Gusset Plate}
3} Ciegn surfoce between original ond New members

4) Add rew Plotes

5) Rivetting ond tighten HT. Bolls

CLEVELAND TYPE (L=60M)

228 (Re-Use Existing hotes )

Rivets

P 8 W MCLELLAN TYPE (L=255™ 317™M)

Qriginol

Members

_f

.

AN

409

STRENGTHENED MEMBERS

Construction Methad

1) Cut off rivets of original Gussets.

2) Toke off originol Gusset Piotes.

3) Cizon surfoce port of origingl Gusse) points
(keep friction coefficent over 04)

4) Add new Gusse! Ploles.

5) Add new Diogonal members. )

6) Tighten HT Bolls,

MARKING DIAGRAM

Construction Method
Some s DeVrnes Rotbe Type

CLEVELAND TYPE

DAYDE TYPE P8 W MCLELLAN TYPE n o
1:400 L =500 L=255™ L=317m L:30.0 t-600 €

=

4

¢
!

F
__—a,‘_-_:.__ —_—
SECTION B—B
Gegnerol Notes

1} AN moterioks ore 10 be JIS G301 5541 roiled sleel
{or general structure or molkenols of equivalent
2) A% high- sirength boits THTB) ore M22 { )1 {F 10TY , and
assuned fnctionol coefficient of contoc! surfoce os folows.
it for comection 1204
i} for shtch 203 .
3} A rivels ore 22%(4},00d 10 be rofed steel for SV 34
(JIS G 3104} or materils of equrvalent
4) AN dwnensions jo be checked in the held

Re-Use Existing holes
(

New LR, 1=

Out _ side In_side

{Ci € 1000}

THE STATE RAILWAY OF THAILAND
STANDARD DRAWING FOR STRENGTHENING AMDna REPAIRING
Spon Type 1y, mpers STRENGTHENING OF [ 0L I3 lodn

DIAGONAL MEMBERS | <
KM
DISTRICT Designed by
LiNE Checked by
Ramorks Checked by
Checked by
Chacved by
Checked by
DATE ] ORAWING 1O, |




STRENGTHENING OF VERTICAL MEMBERS

. t
Seoerol Notes s DAYDE TYPE (1L-800M) _ s-lse0, /30
{1 Ak moleriols ore & be JIS G3101 S541 rolzd steel
for geresol sinchae or moteriols of equivalent
21 Al high-sirenglh boks {HTB) are M22 {#1(FI0T}, ond ossumed frctionol
coelficient of condoct surfoce (1) os follows.
i) for connection 204
n) for Stich 203
3) AN Gmensions to be checked in the lield .
'j
r W o
J"/ \\\ 9’
/4
17/} W\ o
Construction  Method __pHif VY _
W New Member is Buint up 7 : = “INESS i
by welding. II / % 3
) Clean of Gussel Point {Keép / H \) \
frichon  coefficient over (f41) 117 ‘\\
L'y
Lower chord Web R
i T . S
l 1% % 5000 = 80 000
l_ —_— — Spon {ength_ BO 000
DETAIL "A* s-1/20
DE VRIES ROBBLE TYPE s=1/10
3 s §
QRIGINAL MEMBER STRENGTHENED MEMBER "—‘+' =l
i
. ! + + 1=1 2-CT595xi5248x 8 TeR.1B
| Re- Use A
+ ! Existng_boles YA A /
i / ] 8
e * _ts) ™ o
Aj 7 A z o
' \T \L.g__
Tie k. 1=8
MARK‘NG D‘AGRAMS Note Tie B. pitch less than 2.0Mm
e Vries R Lot THE STATE RAILWAY OF THAILAND
- - e.Mties Robbe 1-32 STANDARD DRAWING FOR STRENGTHENING AN/or "REPAIRING
E o] Span Tyoe , STRENGTHENING OF |-8L.t3 Jeadied
VERTICAL MEMBERS [nn
K. M
Consiruction Method x3 z 0 [owrrics Designed by
SECTION A-A SECTION B-B 1} Cut off rivets of ongiral Tie Plotes SECTION C-C ﬁ De Vries Robbe L=500 LiNE Chacked by
2% O¢ill new boit holes. Splice - Retnorss Crackad by
A r T 3} Cleon surfoce between oOrigingl 110 SECT -
! and new members {Keep friction Strengthened ION_E g Chacked by
coeflicient over 0.4) 2 L3 75475 il ) py Checked by
4 hdd new hagies tz 10 -+
5} Tighten HTBoH | 025000 = 00 _ Checked by
LS R
0ATE [ DRAWING NO |
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Refer to criginal 5815, | ~4 6004 B Field Diowing

Drowing No

CLEVELAND TYPE (L=70M gom)

i

HIBolf Piche
{Clean axfaxs on
coelficient D3

Construction Method
£) Drill new bolt holes.

2) Origing! conneclion rivels chonge to ordinary botis one by one
3) Cleon swiace belween originol  ond new additional Angles encept

part of ecdinary bol .
4) Strenglhened ongles ond Riveling or Bolting.

CLEVELAND TYPE

STRENGTHENING OF DIAGONAL MEMBER s- ¥20

Original

Members

DAYDE TYPE (L=25™ ,30™, 35M)

Strengthened  Members

MARKING DIAGRAM

L=70M 4 L:80™

\

i/f\

] I T i il {
i : L i i N
=. \\ } ! ! Thy | 1 /
\ ! T : Cleonin
s - / 5 oo / '
e K N [a)
o - e ) S0
4 -4 / e\@op/ \é)% y) §m&+ \
/ \ = /] KA A &o
< %Q‘- @%’ P x
db‘_ i 0*/
& & (o] 3
(o -
K ~
v * Keep friction coefpcient ower 03
Keep fricjion coeificient
Qve|
8 Fil R, . \
A ' A\
1 \ I NS ' / }
: N ! \-r I ]
I ! 1 1 1
Consiruction Method
1} Take off (D - @ originat member. (Angle -4}
2) Take off filler plote of cross point and ottoch new gussel plote.
3] Cleon swfoce between ofiginal gusset plote ond new member.
4) Anoch strenglhened member 1o - @ .
5) Toke off oncther (T}-@ member (Angle-2) and sirengihen similorly Angfe-1 ber.
6) Joke off @—(3 Angle-3 member ond odd strengthened Angie.
71 Atioch stcengthened (@ —(3  Angle -3 member,
81 Ako @~ Angle-4 member is strengthened
General Notes THE STATE RAILWAY OF THAILAND
E} AN malerios ore 1o be JIS G301 SS9 lied steel STANDARD DRAWING FOR STRENGTHENING AND/oR REPAIRING
DAYDE TYPE . .
—_— = for generol structure of moteriois of equivalent. Spon Type STRENGTHENING OF L5 7
2) Al high-sirength boits (HTB) ore M22 {$1{FI0T], ond ~————————{ Members DIAGONAL MEMBER u':: Scaie
L=25T 1=307 =351 assumed fricticno) coeficient of contact surfoce! f ) as follows " 20 |
¢ t i} for connection {204 3 Dasgned by
flb I ! i} for stirch 1203 | DisTRICT
31 AN eivets ore 227 (-4),00¢ 1o be rofied steel for SV 34 LINE Checked by
/R M (JIS G 3104} or materiols of equivalent. Remarks Checkad by
4} AN dimensions 10 ba checked in tha (eid Cheched by
Checked' by
4540,1~3 44981+ 6 2993530272, 73, 75,76 .
4540,1~4 4541 & Field Drowing ) Checked by
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. 8000 .

DAYDE TYPE (L=500™}

4 020 o0
[ HTBoh pitch _tess than 130™™ i "ﬂ
r_"f: I e s sl e ot i b Ao ' s
¥ Web P 400210 8!
__p"r Re-Use Easting hole o
4 - e e iy Svra—— - J
iE '
1 Cleaning for HT Bott
1
I ! L_90190510 Flg. £1. 200x 10
H «
1! .
i
._r’_i - F3 ‘
£ X i
i
41‘: 1 Re-uUse Exiglinv
1 e
1! é WebPL_t: 10
4'1_ l E »
1 o
-hl |
i i3 Aj
| 1%
4 L ; Note ;
4
4Ly 7537519
- ey
N £
L TN ceanng
I
|
|'H —Re-Use Exsting_holes
3
o AN
) i’
i ) HT Boit pitch tess hon 1200
L
: JI
1
H
{ A
i —— e MARKING DIAGRAMS
[ DAYDE _TYPE
[ Ls5d"

B ]

Refer 1o RSR. downg No 5837, 1~ 16
CLEVELAND TYPE
L= 40

Refer 10 onginol drawing No Clevelond 146 Incomplete and Field drowing

4-Ls TH5xT5«9
leqn

in Dayde type, the portol are set up End verlicnl
members, For this teason, the first ond lost
panels of lower latero! must be strengihened

]

2)
3

STRENGTHENING OF PORTAL

S=1210

Cleoning for HT Bolt

£ of _Comnection Pl

CLEVELAND TYPE (L=48.0™)

Re ~Use

Existing holes

Construction Method

Toke off rivets and gusset plote whech obstruct
ollochment of strengthening angles.

Cleoning surfoce belween original angle and new one.
Add A-angies and used qusset plate,and Ughtea
HTBolts M20

HT Boil ptch © less thon

120 ™

1}

2}

3)

Generol Notes;

AN moteriols ore tobe JIS G101 5541 rolled steel

for geoerol sircluwe of materials

of equivalent

Al high-strength boits (HT.B] are M22 {#1(FIOT),

and assumed (rictiono| coef ficient of condoct suriooel flos
i) for connection f 204

) for stitch

1203

All dimensions 10 be checked in ihe fieid

Rotes .

Sirengthen only over stressed sechion.
Strengthening sechon is decided by siucton.

[}]

2)

3)

of actnol stress.

Corstruchon  Method

Drill new boll holes of web plote.

of sirengthening members.

ond sirengthening plote.

4) Strenghen End Portol.
5) Tighten HT.Bolls.

Toke off rivets which obstruct ottochment

Cieomng surfoce between web plate
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STRENGTHENING OF KNEE BRACING

s=kzo

PONY TRUSS TYPE

DAYDE TYPE (L=25'f‘0)

In the case of without Side Waik

!
=

In the cose of within Side Walk

. o+l
0

Re -use eusting holes l ;
7l O I
i 5 Construchon Gauge {otd} % ::‘
'.l H . io
web ® 1= f) : HY Bob pich=100 % :: HIBol _pitch = K00
" o : L 20,8010 ]5 M LAdd L-CT 95x2152x8:8
(TRL & 2 . Ic
/ - H
o[l
/ N
/ ] g |
. A SO I i
y — Cut-tee shope
o] Ja s i AN TIEE -
2-13 7527529 NS i N L 801&0){0 - I Bend C
i-L_75x7529 ,K W age ) 1210 I
/ i Sewak | O s
{ Py Add te 1-L. 75 x75x9 b |
Gus B alt1=10 fi SNl Add Angle 1oL 75 2753, < B I
4 *f— !-‘]'. ;l- l L) -} Y
& n v :
\\ ¥ E ; '
R P, ] 7 |Re-use exsting holes "
NY{H AT :
350
1000 4 000

Refer fo Origwnal Drawing No 4540, 1-3or1-4

SECTION A~ A

5

2-ls. 75x75x9

Cansleuction  Method

1) Drll new boll holes of onginagl Vertical member

2) Ot olf rivets of origingli members

3) Tcohe off onginol gusset plate

4) Clean surfoce between originol ond new odd member.
5) Add new members ond fighten H T Boit

SECTION B — B

{2-CT

Construction  Method

1} Drdl new bott holes of onginal Vertol mecnbes.

2} Cut off original angle portially.

31 Cleon surfoce between origingk ond new add member.

4} Add new members aod lighten HTBoll.

% Other Doyde Pony Truss Type {L=30™, 35M)

Some os L= 25™0

Senerol Notes;

THROUGH PLATE GIRDER TYPE
MAKER : UNKNOWN L=250

| 4-Ls. B0OxB0x9
I
Add Angle 2-Ls 75x75x9
2 i -
ﬁ O rC C] Knee B.1=9
2 LT i
™~

440

3 800

Refer fo field drowing

SECTION C - C s='no

-Ls. 75x75x9

Construction  Methad

1} Onit new bolt holes of wee plate.
21 Cleon surface beiween knee plale ond ongles.
3) add 2-ongles ond tighten HT.Bcit.

1} AN materiols are 1o be JIS G310! $541 rolled steel for generol

structure

or molerials of equivalent,

2} Al high-strength bolls 04T8) are 1422 ($ HFIOT), and assumed fric tionol

coefficien
i}

i)

1 of contact surfope os follows.
for connection Iz 04
for shich {2023

ﬁ) Ali dimensions to be checked in the field .

PONY TRUSS TYPE

CLEVELAND TYPE fL=30nj‘0L

| 244

470

kI

1973

228

SECTION D—-D __s:=Yo

162

]

616

4508

Consiruction Method

1} Cut off rivels of original knee members.
2) Toke off arigingl knee members

31 Drill rew bolt holes.

4} Cleon surfoce between original ond new member
5) Add new ongles and knee plate.
61 Tighten H.T. Bolt.
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STRENGTHENING AND/OR REPAIRING OF UPPER_LATERAL

m
DAYDE YYPE {L=500) _s-“20 DE_VRIES ROBBE TYPE (L-350)  s-v20 CLEVELAND TYPE (L=40.0) _s:Y30, Y20

QOriginal Members 4 Original Members Qriginal _members

¥ ZR 7

Strengthened  Members

Strengthened Members Strenglhened Members

Re-uwe existng_hdes

|

/T
3

s
5

&
¥
7 [
! !
Speuse & i l
Hi g roes g i i
I u. {
|| i\ Cleaning ! Filer B
| \Re-use existing holes !
I |
| } kl I-L 7537559 _
‘ ~ Consiructon Method .
i & 1) Cut of! rivels of orginal members
! éﬁ,\h ] ,;4/;/ 2) Take off origingl members
_ | New Cuss. B 3y 3) Cleon surfoce between origmols ond oo members.
- i - ] >.;.?:'J\. " 4) Adé new Angles ond Gusset plate.
I R It R
i 5) Tighten HT.Buls.
i / i §\\\ ’
! 7 !
v _ THE STATE RAILWAY OF THAILANO
; Construclian  Method Construction Method Generol_Notes | STANDARD DRAWING FOR STRENGTHENING %O7on REPAIRING
1} Cut off rvets of onginol members. i} Cut off rvels of onginal members 1} Al moterals ore tobe JIS GHO! SS41 rolled sleet Troe STRENGTRENING AHD7OR 15 ot
2V Toke off ownol member ond gQusset plate 2} Toke off original members for generdl Structure o materiols o equivolent Members REPA'RING OF UPPER Uni! Scale
3} Cleon swefoce between ofriginoks ond new members. 3) Ol new bol! holes. — LATERAL mm 120
4} Atlach nes ongles ond gusset plale. 4} Cieon surfoce bLetween origindls ond new members 2) Al high-strength baits 04 TB} ore M22 (41 (FIOT), and msrmér Designed by
5) Tighten H.T Boits S Altach new Angles ond Gussel plate ossumed fricbonol coelficient of corfac! surfoce a3 follows. LiNE Checked
6} Tighten  HTYBolts i} for conmmecton 12 04 R " i
W} for stitch 1tz 03 emorks Checked by
Checked by
3) Al dimensions to be checked in the field. Checkad by
3 Checkad by
pate | ' DRAWNG  NO |
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DAYDE TYPE (L:50.0)  s:-Y20

Qriginal  Members

LOWER LATERAL

DE VRIES ROBBE TYPE (L:500)  s-V30.20

Qriginol  Members

CLEVELAND TYPE (L-400)  s-30.b20

Origingl Members

Strengthened Members

e T kg
.

A 7===
JAANEAN JAANEN
P oo v T &Y § At %

Strengthened  Members

Strengthened  Members

T~.Reuse gusting holes /
Lieoning srfote betwee
\ Lower Chord ond Guss B e

'
cab ot ~wasss d
Fad

Construction  Method

£} Cut oft nvels of comecten of ongnol members

2) Toke off onginal members ond gQusset plgles

3) Dt new biMs hole of Lower Chosd

4) Cieon swfoce between Lower Chord ond new guiset plote
51 Atoch new gusse! ploles ond néw ongle

&) Tighten HTBoit

Construction  Method
Sarme woy os DAYDE TYPE
Bul con use original Qusset plole except cross point one

General hates |
I} Al motenols ore to be JIS G3101 554! rolted steet

for generod sfruciure or moteriols of equivolent.

2} A high-strengih bdis (HTB) are M22 (¢ 1({FI0T), ond ossumed
frictional coelfcient of contoc! surfoce as follows.
i} for comectwn  fE 04
#) for stich f203

3) Al dimensions 1o be checked n the field.

'\F'mer B

Construclion Method

Some way os De Vries Robbe fype.

THE STATE RAILWAY OF THAILAND
STANDARD DRAWING FOR STRENGTHENING AND/oR REPAIRING
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STRENGTHENING OF BRAKE TRUSS  s:-us

L=70.0™

Center_of | stri

A -
Naw angle 90x90«I10
Origingl  angle
ginal ongle
NRew angle 90xT0xI0D
L - 30.01'[\ . L: 5()0".l
¢ DAYDE Type
/L 90290210 ¢ General _Notes ;

SEC. A- A 1) Alt matenals ore to be JIS G3101 5541 roked steel
for gererol slruclure of moterials of equivolent.

21 Ak high-strength bolts (HTB} ore M22 {41 (FIOT), ond ossumed
frictionot coefficient of contact surfoce o5 follows.
i) for connection {204
#} for shich f2 03

S Floor beom

ol

_L 90290x10

3) AR dimenlions % be checked in the fieid

tea 11\ RE-use exsting hole
N Gusset B

—beee—e
THE STATE RAILWAY OF THAILAND
STANDARD DRAWING FOR STRENGTHENING AND fog  REPAIRING -
Swon Tyee |~ STRENGTHENING OF DL 15 Toodm
MARKING_DIAGRAMS Mt _BRAKE TRUSS e ]is“:s
"N
% OISTRICT Desigred by
56 LINE Checred by
L 90:902i0 XX >0 XX «a; o Checked by
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T

REPAIRING OF COVER PLATE (Dayde Type)

Re-Usa Existing hgles_
710500

.5‘.-.._...

STRENGTHENING _AND/OR REPAIRING OF FLOOR BEAM

Reﬁoirea

\-.! 04

S e

/

\ , o*r
Toke off

{Original cov. £} \

{Replocement )

——

when Cov. PI has no need to repoir,

REPAIRING OF UPPER-FLG. (Clevelond Type)

connection rivet of
belween siringer and Floor beom hove fo be cthanged to spring wosher Bolis.

Corrosion f ‘
i
_____________
F
\&_m_e_u]m_m::f
\ 2-1s5x4% %' 2-Lsi
llnl:e off ) £

Reploced

.—Q-‘ . 4 296 98 & . 0 - 8-0-0—0—0—4

b——=-

OO O OOy 1

upper flange

REPAIRING OF LOWER FLG.{Cieveland Type)

- 4
+
L 2 L
4[ | New bolt hole
4 /“—‘_hlj‘
:_ { Re -Use Exisling hotes
Tt Original unq1e
]r 1 NEY 1 "x 4"
4t
* F‘“OL—O-QIQ—Q—.—H—O-HQ—O —— ‘fa—g*o-‘r—vj'-J

T

In the cose of no cfearonce for added angle.

STRENGTHENING AND OR REPAIRING OF UPPER and/or LOWER FLANGE

(Clevelond Type)

Re-Use Exisling_holes

REPARING OF WEB PLATE

+

T EEEEEREE R i

Bolting

_of _no
Ploce of web Plate_

¥

LILA

Fill &

N e e e

o v e . it e e et e s o

Re-Lise Existing holes

)

’59' {fcr woter-proof }
L Fill ®. i

T

2).

-

3).

4)

-4
+] + + + F F A e ] + + + o+ H
(i_}_;_'—...f_uxj%—;;‘f;
Lt :,L
Strengthened

A0x 250 x D x 14

al fess

. Al materiols ore qobe 15 63101 SS41 rolied steel

for generol siruciure or moteriols of equivolend.
AV high-strength boXts (HTB) ore M22 {1 {FIOT}, ond ossuned
frictional coeffxcient of contocd surface as follows.
i} tor connection 204
il for stitch €203
Al rivets ore 228 (#),0nd 1o be rolled steel foe SV34
(NS G 31041 or materials of aguivolent.

All dimensions o be checked in the field

+ + =1+

* + ot gag| o I + 1+ )

Field welding is for the purpose of waterproo!

RO N S SR

REFAIRING_OF WEB PLATE

Fill B 7 [ ;

BRI

PR

Re -\tse Existi hole
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STRENGTHENING AND/ OR REPAIRING OF STRINGER AND BRACKET  s-ui0

r
|

‘ ~STRENGTHENING AND/OR_REPAIRING OF STRINGER STRENGTHENING QF BRACKET
CLEVELAND TYPE 350 Temporarity lake off whie construction
e - 2000 fas g rue)
1250 e _ 2500 Tued . (
19 ¢ — 24 x100:2400 | { ) D
I Cleonigg ¢ 150 : | h 1 Fi %10
{‘ Upper Flange side only 3__. . uﬂ—*—._.._.w_._w.-»-.——c —o— o
| == T} 2 o T
= 152 _2-L§ 7HA7519 1 o {
al‘ . [Strengthened) : ol
i I . of 4 |
1 Web s
j i ] ‘ End siringer
Consinuchion Method Sirul ot Stringer 7 | T iich £
1} Drill new bolt holes {Strengthened
2) Clean surface between origina!  and new Angles
3) Antath new Angles and Bolting =3
4) Strengthen sti of siringer.
DE VRIES ROBBE TYPE 5000
\ 250 2500 SECTION A — A
21 § Pitch = 100 o
. '3 Alse Guss P 110
— i +— & . |
T "0 -8 9-9-8 -8 8-+ 4 @9 8] / )
~ 1
This type has Loterol _Strengthen Upper ond fower both == ‘1-} 4-Ls 45573 x9 J'
ol bracing of sitinger Fionge side, but oul side Ong_xjnl Rive! holes : ( > L 13Gx130x
1 therefore con not of Web plate onl wing by ortieoryBots © _2-Le THRTSXY
w ottoch Angies lo » y Foe n\? b Y {Strengthened) } _ D> ] .
inside of stringer 1 _ A 4 |Sirut of stenger o te Fil & 1=
\ ot o {Strengthened ) AT~
j¢-2 o " —— p o —
St
onstruction Method v
1} Toke off oagnal strut of stringer == % Y - i
21 Orill rew ball holes and cleon surfoce between ociging! ond new Angles 2 e A T4
3) Attoch new Angles ond Bolling by H T Bolls b
4) Sirengthen strut of stringer Honger .
(for Lower Leteral brocing)
CLEVELAND TYPE
e - ;ngg Genergl Notes:
- — 2200 —_———
267 2000 2000 (Pitch 100} 1} AL maolerigl are io be JIS G301 5341 robled steed
127 12 for generol siructure or matengls of equivalent.
95“7 21 Al high sirength boits {HT.B) are M22 (4 )(FIOT),ond
(=4 HY B o . assumed frictionol coelfficient of contoct surface as lollows.
o ? = & hd i} for comection 1204
4 Cleaning. 'f:;‘ . . Jh. *—e * i) for sttch fg03
B & iy _take off i: o ';'i/ . 31 Al dimensions to be checked in the fietd.
for foke off Lower Flonge ] Swengthening of V-Stiffener 7 Bl z
" . ] odd -1 7557519 [,4 trengthened [ ] ”
) Arqles of orignal sienger pe - = L% ¥ 7t Strengthening of V-Stiffener
3 9] -Ene 1o 73! . 9] o0 i-L D55
1 ] FilLB. _t:=9
4 Eﬂ.&%’ Qugingl Rivet oles @ ;
Re -Use Existing holes A v-siitt ange lr}i padking by ordnory Bots, 3] Y-Sl Angle THE STATE RAILWAY OF THAILAND
? [ ?; 7 ya }E’ STANDARD DRAWING FOR STRENGTHENING AND/or REPAIRING
1eTh . e s e Le STRENGTHENING AND/OR | OL_15 Tood:
| oje-b-0 0 4 i A il ¢ 000 TaP® |, ombers REPAIRING OF STRINGER :|:,:_m—unn Scols
j’ - /l ANG BRACKET mm
l s § _/ ,’/ 7 Hew strul of stringer : K. M ,
270 '2( :pmsg:esg.’a.lz., T T (Strengihened} lﬁ__ DISTRICT j Desgred by
Construchon Method . LINE Checked by
1} Toke off origingt strud of Siringer and connecion angle Remarn
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STRENGTHENING AND/OR REPAIRING OF STRINGERS CONNECTION_

CL=350M ¢2=50om

%

+ + + 4+ + 4

CL.300™ g-50™ DD 300M g=30M

L 5% 32 e ARk SR |
AN T of LO0Xx70x10 Re-use Existing_holes L5% 3k 3’
ifg'l3h':.l§8. +J+r + + v % . 3 Fiter #. :‘
2-Con s 155x9 x 380 ‘ E’ — Web ii Re-Use
é W bz—Fl“ Bs. 80x 92 380 *15 ts13 Web @ | Eusting_toles
> e ]
9 =95 ’ =95 (9 II
e oA Addition t "}{ Rivets : stringer side 22° il hﬁa fFig
2 ¢ Floor side 209 Showen £
+[F vt ¢« Fig. o] & f o+ + + 4
= - G .
Show 1) e Sbower I} [} Method of Rivet
Ase Eusting bholes o
I} wemod of Rivel E) Method of HT Bolt I} Method of Rivet I} Methed of HTBoll i} Stringer side
No necessary 10 strengthen.
\ S ager side Existing vwels to be danged to i} Stringer side Some woy 0s €L 30™ type ) Fioor side y 9
vie conrechion plotesand ncrease H T Boits Some way os CL 30™ type. .
;Jp-e aumber of rivets Clean swioce between onginal oad il Froor sde Chonge the exishng rrvets to new Tels,
§1 Froor sude additions No necessary 1o steengihen {No necessary to ncrease the number of nivels}
Crasge the ewsting rvels 1o new rets
Mo necessary to ingrease the rumber
of 1etst
- m
CL. 250M g-50Mm CL=450M¢=5625
Eata
2 .
. - 13112 xi}iﬁ'
— h Hi? L3V2%3 Y 3rgtial b &+
’ Tl f éﬁ 2-Con Bs 15509x425
Re-Use_ Exist holes yﬁ 2-Fili ks BOxI9x 425
7 - eTUse Zusting holes .. Exchange :}’:f}r/’\ Am;t‘g-._b
web .. . web ; £
1=127 7 . 1:175 : ﬁ t=hi
/‘ Y + +
' l& Fig Fig
I D 1 Showen 11 Y] Showen ) Remark -
- —_\_&_—gse Existing holes In figar side there are mony loose rivets
I Method of Rivet I1 Mettod of HTBoi 1) Mesrod of Rivet K} Method of HT Bol Tensile stress works to these rivets,
_ therefore these vivels chonge to HT Bolts &
1} Stringer side Some way os CL 30™ yype i} Stonger side Some woy os CL 30™ 1ype betier o ca. or:q to HT Boits i
Change the esishing rivels fo new rivets. Some way as CL 30M type 4 use rivels
{No recessory to increase the number of rvets) . W) Fioor side
*1 Fioor side Chonge the eustng vivets lo new rivets
Ldddwnal Tivel  necessary only one {No necessory 10 increase bhe number of rvets)

therefore use HT Bolt s better

General _Notes;

1Y Ail materiols are to be JIS G310F SS41 rolled steel for genenal THE STATE RAILWAY OF THAI LAND
slructure or maleriols of equivalent
27 Ad high Hs HTB) W22 (63 (E10 STANDARD DRAWING FOR STRENGTHENING AND for REPAIRING
0 high-strengih bolis e * 10T}, Ssume i
Irictio:ol ooer:‘zenl of corlact surfoce os :dlm et e ’ Spon Tnt Members STRENGTHENING AND/OR 3:5:5 pade
‘ REPAIRING OF STRINGER'S ]
i} tor compection f204 "
[
8} for sitch tZ03 oISTRICT Dusigned by
3) Al sivets are 229 (4 1, ond to be roled steel for LINE Checked by
SV34(NS G 3104) or molerols of eguivalent.
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SWAY BRACING OF STRINGERS AND HANGER FOR LOWER LATERAL

szl

DAYDE TYPE (L=30™)

ORIGINAL. SECTION

§Fi
1_ ! ‘
. _}m /‘

1

STRENGTHENED SECTION

c¥o ¢ ol stnngers
1200

o

Hote 1) Sird ploce %o be {2 pont o stongers
2} Reque over 3 comeclion bolts

DAYDE TYPE (L=40™)

ORIGINAL _SECTION

CLEVELAND_ TYPE (L=70M)
5~1
STRENGTHENED SECTION

CRIGINAL _SECTION

SECTION C—C

%

L.75x75x9

B&9

e
b
A

H Filler B I00xi1
/2

A L 100100210

"l oy i

o 15¥
W 3 > b
H !
[
¢ loc. ol stringers
1524

s-2

STRENGTHENED SECTION

STRENGTHENED SECTION ]
i- i L 7T5xT5x9
] SECTION B — B = 10 MARKING _DIAGRAM
: i8 2
P pmm—r—— T+ ; ttoc of floor beams = 7769
I } ! i Filler £, <
9; ’ 5 i -7 L 000020 LY 5-2
)
f L 75x75x9 4
i J PRSP S Y. ; E::‘\;S I ‘J Stringer
. i b s e Floor Lesmn —
; £380:00:03 ' —
e ol N 7, /1 TN
, cloc of stringess \ L T5x75%9 1/4 ] 114 b | Ia
- 1050 ) ’ i /_._
A i —x
Note 1} Stut pxe to be 42 point ot sinagers _Original_struts ol S-1
2) Require over 3 connechion boifs
HANGER FOR LOWER LATERAL Sz
CHANNEL TYPE STRUT FRUSS TYPE STRUT
Generol, Noles;
1) AlY molenols ore obe JIS 63101 5S40 rolleg steel for genercl
siructre or materiots of equivalent.
21 At high- streng!h boils (HT8) ore M22 { #}{FIOT}, ond cssumed THE STATE RAILWAY OF THAILAND
frictiona! coeflicien! of contoct surfoce as follows. STANDARD DRAWING FOR STRENGTHENWG ANDon REPAIRING
i connect 2 SWAY BRACING OF L. 15 loadi
i} for comechon 2 04 5900 T908 | ers SN ML NG DRNGER  [Dai T Svow
i) for stilch tz 03 FOR LOWER LATERAL o | 5, Uio
3) AN dimensions o be checkes in the field. K.H )
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. REPAIRING OF LOWER CHORD DUE TO CORROSION 5.1

REPAIRING OF LOWER CHORD AND GUSSETY PLATE

In the cose of corroded {.ower Chord nearby Gusset pate
ORIGINAL_MEMBER _REPAIRED MEMBER

—

! ) )
Require over 3 connection rivels i ___Fothk_resin putly for wolerproof

Construction Melhod

1} Cwt off rivels of xiginol members

2) Anoch Titler plates and connection. plates
3) Pock resn putly for waterpeoot

4) Riveling

In the cose of corroded Lower chord ond Gusset plate

ORIGINAL MEMBER REPAIRED MEMBER
\\\ \\'\
5. Coreasion \

> i "——ﬁ ————

tA
; . Generol Notes ;
R e over 3 ti 1 Pock resin puily for waler —_—
_Require_over 3 connection fivels __/ Pock resin puily for waterprogt 1} All moteciols ore 10 be JIS G3I0) 5541 rolied steel for WAY OF THAILAND
truce, t Is of equivalent THE STATE RAILWA
Construchon  Method structure of maternal
21 AN rivets ore 220(4),0nd to be rolied steel for STANDARD DRAWING FOR STRENGTHENING ANDoR REPAIRING
i} Cut off rivets of criginol members SV 34 {JIS G 3104) or moterials of equivalent. Span T REPAIRING OF LOWER DL. 15 _looding
ype
; i
2) Take off onginal gusset piate 3) All dimensions 1o be checked in the field iMembers CHORD DUE TO CORROSING ‘.’::: II Scals
3) Attoch new gussel plate, new connecton ploles p_—
4} Pock resin putly for wolerproot DISTRICT Designed by
5} Riveting LINE ) Checked by
Remorks Checked Dy
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DRAWINGS FOR NEW BRIDGES FOR REPLACEMENT
AND CONSTRUCTIONAL METHOD

Seven bridges are considered for replacement in the project. Explanation for replace-
ment work of these bridges with illustrations and the schematic drawings and approximate
stecl weight of the new bridges are presented in this appendix.

(11 Bridge at Southern Line 77K + 844M

1 General

District :  Hua Fin
Existing Bridge
Tvpe : Through truss bridge
Span : 1 x 25.5M
c.to.c of main trusses: 4.73 M
New Bridge
Type : Through plate girder bridge
Span : 1 x255M
c.to.c of maingirders: 4.0 M
Weight of steel: 3091t

2 Method for Execution

2-1 Selection of Method for Execution
'The existing bridge is of single-track through truss type, having a span of 25.5m. It
will be replaced by a through plate girder bridge during train intervals.

(a) The bridge has an overhead clearance of about 5.5m and there is no river water
running underncath during the dry secason.

(b} ‘There are no structures nor other obstacles in adjoining arcas, and this provides
a sufficient space for erection of the new bridge and dismantling of the old bridge.

(c) The bridge is easily accessible to trucks carrying required structural members on
highway.

{d) The new girder bridge has a span of 25.5m and weight of about 40 tons.

{e) Soils beneath the bridge are presumably composed of sand.

For rcasons of the above site conditions and high rent fee for construction equipment
like truck-crancs, it is proposed to replace the existing bridge by the transverse sliding mcthod
using stagings and to employ ginpoles for ercction of the new plate girders and dismantling of
the old truss bridge.

22 Sequence of Execution

(1) Preparatory work
Haul road for structural members and site of staging construction will be prepared.

(2) Stagings for erection of the new bridge and scaffolding for transverse sliding of
the new and old bridges will be erected adjacent to the existing bridge.

(3) Assembly of new bridge
Main girders, floor beams and stringers will be assembled in that order using a
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ginpole with 5-ton capacity. After adjusting the camber of the girders, high
strength bolts will be installed in the new bridge to complete the erection on the
stagings. Then, slecpers and rails will be set on it.

(4) Removal of shoes from old bridge and remaodeling of shoe pedestals

After jacking up the old bridge, its shoes will be removed. The portion of
abutment to bear the shoes is remodeled in such a way that holes for anchor bolts
to fix the shoes are bored and grooves to fit the ribs attached on the shoe soles are
formed by chiselling.

(5) Removal of the old bridge by transverse sliding method

After installing the upper and tower beams and rotlers, the old bridge will be
removed by transverse sliding with two *“TIRFORs"” (3 ton-capacity universal pulling
apparatus}.
(6) Installation of shoes

After transverse sliding of the old bridge, the shoes for the new girders will be
placed in position.

(7) Installation of the ncw bridge by transverse sliding method
The assembled new bridge will be installed in position by means of the trans-
verse sliding method.

(8) Dismantling of the old bridge
The old bridge removed wiil be dismantled by means of a 2-ton ginpole crane.

(9) Removal of temporary installations
Stagings and other temporary installations will be dismantled to complete the
entire work.
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[2] Bridge at Southern Line 120K + 195M

I

2,

General
District : Kanchanaburi
Existing Bridge

Type : Through truss bridge
Span : 8x20.8M
c.10.c of main trusses: 4.0 M
New Bridge
Type : Through plate girder bridge
Span : 8x20.8M
c.to.c of main girders: 4.0 M
Weight of steel: 8 x 27.4 = 219.2¢

Method for Execution

2.1 Selection of Method for Execution

2.1-1

(1) Of the cight single-track through trusses with a 20.8m span, one on the Bangkok
side (left side) and two on the Nantok (right side) exist over high water channel and
the remaining five exist over low water channel.

In addition there are two truss bridges which were already erected for replacement.

(2) The overhead clearance above high water channel will be 1.5m on the Bangkok
side and about 4.0m on the Nantok side.

(3) The trusses over the low water channel will have an overhead clearance of about
7.0m and the river has a depth ranging from 4.0 to 4.5m.

{(4) An excellent roadway to Bangkok is located on the Bangkok side of the bridge
site.

(5} A floating crane cannot be towed to the construction site from Bangkok up to
the Kwai River, because a dam is built midway on the river.

(6) The new bridge consists of eight trusses having a combined weight of 219.2 tons
(27.4 x 8), which increase 10 about 500 tons when the weight of the old trusses are
added. The maximum member weight is about 3.3 tons.

(7) 'The use of truck-cranes, which are available in Bangkok alone, is recommendable
for reasons of the excellent roadway connecting the capital city with the construction
site, the heavy weight of the trusses and increased working efficiency. However, the
rent for the cranes is expensive, being 1600 Bahts per day.

(8) As the period of construction work is long, piles will have to be driven for erect-
ing the trusses over the low water channel. In such acase, a hoise made by remodeling
a pile driver wili be used for erection and dismaniling.

{9) The RSR has trusses for erection work in stock. Based on the above conditions
of execution, the following method is to be considered recommendable:

On land
Stagings will be erccted at the site for erection, transverse sliding and dismantling.
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2.1-2  On water

New bridges will be erected on the stagings installed on land, moved to the specified
position in the tongitudinal direction and then shifted transversely by sliding.

The old bridges will also be moved back longitudinally to land for dismantling.

The erection trusses will be installed atop the stagings and rails will be laid on the
trusses to permit movement of the bridges. This will apply to erecting and dismantling opera-
tions on both land and water.

Hoists made by remodeling pile drivers will be used for erection and dismantling of
the bridges.

2-2 Secquence of Execution

2-2-1 Onland i
(1} Preparatory works
The site of temporary supports for ercction trusses and a haul road for
materials will be prepared.

{2) Assembly of erection trusses

Erection trusses will be assembled on both sides of the old bridges for erection
of new bridges and dismantling of the old ones.
The temporary supports will be made of timbers rising about 2.5m, and positioned
on both the upstream and downstream sides of the piers.

(3) Assembly of new bridges
New bridges will be assembled on the erection trusses by means of hoists made
by remodeling pile drivers.

{4) Final tightening of high strength bolts of the bridges
After adjusting camber, high strength bolts will be fastened in the bridges and
rails will be laid on them.

(5) Removal of shoes
The shoes of the old bridges will be removed and the bridges will be supported
temporarily on steel plates.

(6) Transverse sliding

Rollers of 50mm in diameter and rails will be laid under the new and old
bridges for transversc sliding and the both bridges will be coupled temporarily and
slid transversely at the same time.
A 15HP enginc winch will be used for transverse sliding,

(7) Installation of new shoes

On completion of transverse sliding, new shoces will be installed for the new
bridges and then the bridges will be placed. Anchor bolt holes will be drilled for
fixing the new shocs.

(8) Dismantling of old bridges
The bridges will be dismantled by hoists.

2:2-2  On water
(1) Erection of tcmporary supports _
Timber supports about 5m in height will be erected on piled foundation on

both the upstream and downstream sides of the piers.
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(2) Erection of erection trusses

Two sets of erection bridge consisting of four trusses in parallel will be used
for the erection of the new bridges and another two sets for dismantling of the old
bridges. On land each set will be erected to the height of 21m and then transporied
by trucks on rails to the site of erection where it will be lifted with two ginpoles on
to the timber supports. The two sets of erection trusses will be connected by an
adequate struts and rails will be laid on the trusses.
(3) Assembly of new bridges

The new bridges will be assembled on the erection truss bridges on land by
means of hoists.

After adjusting their camber, high strength bolts will be installed in them.
(4) Longitudinal transport of new bridge
When the tightening of all the high strength bolts is completed, the new bridge

will be hauled by four trucks, cach having a capacity of 8 tons, on rails on the crec-
tion trusses to the place of installation.

(5} Removal of old shaes, transverse sliding and installation of new shoes
The same procedure as for the operation on land will be followed.

(6) Longitudinal transport of old bridges.
The old bridges removed by transverse sliding will be hauled on the trusses in
the samce way as the new bridges.

{7) Dismantling of old bridges
The old bridges moved to land will be dismantled by means of hoists.

2-2-3  Priority of execution for the right and left river banks
(1) The operation on the left bank {Bangkok side) will be started first, since it is
casier to bring construction cquipment to this side.

(2) The work will be executed on both land and water.
(3) On completion, the crection trusses and timber supports will be dismantled.
(4) These facilities will then be transported to the right bank by freight cars.

(5) The work on the tright bank will be executed in the same way as on the left
bank.

(6) After completion of the work on the right bank, the equipment and facilities
will be transported 1o the left bank,
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METHOD OF REPLACEMENT (THE SOUTHERN LINE (1204195} BRIDGE)
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METHOD OF REPLACEMENT (THE SOUTHERN LINE (120% 198} BRIDGE)
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{3] Bridge at Southern Line 153K + 788M

L

2

General *
District : Hua Hin
Existing Bridge

Type : Through plate girder bridge
Span : 1x16.0M
c.to.c of main trusses: 3.49 M

New Bridge
Type : Through plate girder bridge
Span : 1x16.0M
c.to.c of main girders: 4.0 M
Weight of steel: 19.0t

Method for Execution

2-1 Selection of Method for Execution

The existing bridge is of a single-track through girder type with a span of 16m. It

will be replaced by a through plate girder bridge during train intervals.

(a) The existing bridge has an overhead clearance of about 5m and the low water
channel is about 50cm in depth during the dry season.

(b} The new bridge has a span of 16m and weight of about 19 tons.

(c) There are no structures nor other obstacles in adjoining areas and this provides
sufficient space for erecting and dismantling work.

(d) The site is accessible by a road running nearby, which facilitates the transport
of construction materials and equipment.

For reasons of the above site conditions and high rent for construction equipment

such as truck-cranes, it is proposed to employ the transverse sliding method using stagings
for replacement of the existing bridge and to use ginpoles for erecting the new bridge and
dismantling the old one.

2-2 Sequence of Execution

(1) Preparatory works
A haul road {or materials and equipment and the site for staging construction
will be prepared.

(2) Construction of stagings for erection and transverse sliding
Stagings for assembly of the new bridge and transverse sliding of new and old
bridges will be constructed adjacent to the existing one.

(3) Assembly of new bridge

Main plate girders, floor beams and stringers will be assembled in that order
using a 5-ton ginpole. After adjusting its camber, high strength bolts will be installed
in the bridge to complete the assembly. Sleepers and rails will be laid on the new
bridge.
(4) Removal of old shoes and remodeling the shoe pedestals

After jacking up the old bridge, its shoes will be removed. The portion of

71 -



abutment to bear the shoes is remodeled in such a way that holes for anchor bolts
to fix the shoes are bored and grooves to fit the ribs attached on the shoe soles are

formed by chiselling.
(5) Removal of old bridge by transverse sliding

After installing the upper and lower beams and rollers, the old bridge will be
removed by transverse sliding with two 3-ton universal pulling apparatuses.
(6) Installation of new shocs

After transverse stiding of the old bridge, the shoes for the new bridge will be
placed in position.
(7) Instaliation of new bridge by transverse sliding

The asscmbled new bridge will be installed in position by means of the transverse
sliding method. .
(8) Dismantling of old bridge

The old bridge removed by transverse sliding will be dismantled by means of a
3-ton ginpole.
(9) Removal of temporary installations

Stagings and other temporary installations will be dismantled to complete the
entire work.
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[4] Bridge at Southern Line 993K + 501M

1. General
District : Yala
Existing Bridge

Type : Through truss bridge
Span : 1x30.0M
c.to.c of main trusses: 4.0 M
New Bridge
Type : Through plate girder bridge
Span : [ x30.0M
c.to.c of main girders: 4.6 M
Weight of steel: 51.21

2.  Method for Execution

2-1 Sclection of Method for Execution
The existing bridge is of a single-track through truss type with a span of 30.0m. It
is to be replaced with a through plate girder bridge during train intervals.

(1) Marshland stretches underneath the bridge and there are scattered puddles.
(2) The puddles are shallow and can be filled up.

(3) The site is not accessible by a roadway for bringing construction materials and
equipment,

(4) The existing bridge has an overhead clearance of about 4.0m, which should
permit the construction of stagings.

(5) The new bridge has a span of 30.0m and weight of 51.2 tons.

For reasons of the above site conditions, it is considered advisable to adopt the
transverse sliding method using stagings for the replacement of the existing bridge.

2-2 Sequence of Execution
(1) Preparatory works
(a) The place for construction of stagings will be prepared.

(b} Improvement of the marshy ground and fillingup of the puddles will be
carried out.
(2} Construction of stagings
Stagings for erection and transverse sliding will be constructed adjacent to the
existing bridge. Square timber foundations will be laid for the stagings. Rails will
be laid on the stagings for transverse sliding.
(3) Transport of new bridge

{a) The members for the new bridge will be transported to the neighborhood
of the site by freight cars where they will be unloaded.
(b) After unloading, they will be moved by trollics to the erection site.

(4) Assembly of new bridge
Using ginpoles, the main plate girders, floor beams and stringers will be assembled
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in that order to complete the assembly. After adjusting its camber, high strength
bolts will be installed in the assembly, and sleepers and rails will be laid on the
completed bridge.

()

(6)

(N

(8)

Removal of old bridge by transverse sliding

(a) The old bridge will be jacked up and rollers wilt be placed between the
bridge and rails for transverse a shiding.
(b) It will then be slid about 6m transversely with a universal pulling.

Transverse sliding of new bridge

(a) The portion of abutment to bear the shoes is remodeled in such a way
that holes for anchor bolts to fix the shoes are bored and grooves to fit the
ribs attached on the shoe soles are formed by chiselling.

(b} The new bridge will be slid sideways in the same way as the old one.

(c) When slid to the place of ercction, the new bridge wilt be jacked up and,
after removing the roilers, installed on to the shoes.

Removal of old bridge

(a) Stagings will be constructed at the panel points of the old bridge.

For these stagings the materials obtained by dismantling the stagings used for
assembly of the new bridge may be utilized.

(b) By ginpoles installed on the old bridge, the upper chord members, stringers,
floor beams and lower chord members will be dismantled in that order.

Dismantling of stagings
The stagings for dismantling of the old bridge and for transverse sliding will be

dismantled.
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METHOD OF REPLACEMENT (THE SOUTHERN LINE (993% 500 BRIDGE)
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[5] Bridge at Northarn Line 70K + gs6M

|

2

General

District :  Bangkok
Existing Bridge
Type : Through truss bridge
Span : 2x (1 x3L7M)
¢.to.c of main trusses: 4.7 M
New Bridge
Type : Through plate girder bridge
Span : 2x (1 x3L7M)
c.to.c of main girders: 4.6 M
Weight of steel: 2 x 56.7 = 113.4 ¢

Method for Execution

2.1 Selection of Method for Execution

(a) The existing bridge consists of two single-track through trusses, each having a
span of 31.7m. During the replacement work, split switches can be instalied before
and behind the bridge to permit single-track train operations.

(b) ‘There is river water beneath the bridge during all seasons, and it often rises.

{c) A 1Om-wide navigation channel must be secured under the bridge with an over-
head clearance of 3m to permit shipping traffic on the river.

(d) The weight of the heaviest member in the new bridge is about 5.0 tons, bringing
the total weight to 57 tons.

(e} Overland transport of the construction materials and equipment to the site is
easy, because it is located near railway stations and roadways.

(f) The RSR has erection trusses in stock.

For reasons of the above site conditions, it is proposed to use erection trusses for

erecting the new bridges and dismantling the existing bridges by suspending them from the
erection trusses. Temporary stagings, consequently, will not be required.

2-2 Sequence of Execution

(1) Preparatory works
A haul road for materials and equipment will be prepared after train operation
is switched to single-track operation.

(2) Assembly of erection trusses

Erection trusses will be hauled on rails onto the floor system of the existing
bridge for assembly. Two sets of the erection truss bridge consisting of four trusses
will be stacked one over the other on each side. The spacing between the centers of
the erection truss structures on both sides will be 2.5m and they will be provided with
struts and braces at 3m spacings.
Rails will be laid on the top of the erection truss assembly and trollies will be installed
there to suspend the existing bridge. The ercction trusses will be supported in the
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necighborhood of the existing abutments and will have a total length of 40m to
move out the dismantled bridge members and move in the new girders. About 10m
of the truss length will be extended in the direction of the railway station of Ayuthya.
(3) Dismantling of existing bridge

The Moor beams of the existing bridges will be lifted by hoists from the erection
truss assembly. In other words, the whole old bridge will be suspended through the
floor beams from the erection trusses. The existing railway tracks will be dismantled
beforchand. Each dismantled structural member of the old bridge will be lifted by the
trollies on the top of the erection trusses and hauled in the direction of the railway
station to be lowered on to the ground. The trollies will lift the structural members on
both upstream and downstream sides at the same time for ballance. The upper chord

members, web members, lower chord members, stringers, and floor beams will be dis-
mantled in that order.

(4) Replacement of shoes
The existing shoes will be replaced with new shoes.

(5} Assembly of new bridge

When the dismantling of the existing bridge is finished, the assembly of the new
bridge is started, lcaving the erection trusses intact.
The sequence of assembly is a reversal of the order of dismantling the old bridge. The
floor beams will first be suspended from the erection trusses and the main plate girders
and stringers will then be connected to the floor beams. The structural members on
the upstream and downstream sides will be hoisted simultaneously from the ground
for ballance by means of the trollies and installed in position.

(6) Dismantling of erection trusses

After adjusting the camber of the bridge and fastening high strength bolts, the
hoists used for lifting the floor beams will be dismantled, new tracks will be laid and
then the erection trusses dismantled and moved in the direction of the railway station.
(7) Switching to single-track train operations

After the dismantling of the erection trusses is completed, the single-track opera-
tion is changed over by the split switch in order to replace the other existing bridges
located by the side of the new bridge.
(8) Replacing of the remaining bridge

The other existing bridge will be replaced in accordance with the same procedure
as described in {2) through (6) above.
{9) Ccarance of site

When the replacement of the two old bridges, the site will be cleared of all
obstacles.
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[6] Bridge at Northern Line 557K + 22M

1. General
District :  Lampang
Existing Bridge

Type : Deck truss bridge

Span : 1x30.0M

c.to.c of main trusses: 2.5 M
New Bridge

Type : Deck plate girder bridge

Span : 1x30.0M

c.to.c of main girders: 1.8 M

Weight of steel: .38.3¢

2. Method for Execution

2-1 Selection of Method for Execution
The existing bridge is of a deck truss type with 2 30m span built over a valley flanked
by very steep cliffs. It is to be replaced with a deck plate girder bridge during train intervals.

(a) The deepest part of the river beneath the bridge is at a depth of about 10m below
the railway level and the river almost dries up dunng the dry season.

(b) It is almost impossible to bring heavy construction equipment and structural
members down under the bridge, since there is no road reaching the site of work.

(c) The site for work must be located on a high bank or a valley.

(d) The total weight of the new bridge is about 38.3 tons, the heaviest single member
weighing about 4.6 tons.

For reasons of the above site conditions and limited local experiences with construction
works using a cable crane, it is proposed to adopt the transverse sliding method using temporary
supports and to use ginpoles for erecting the new bridge and dismantling the existing bridge.

2-2 Scquence of Execution

(1) Preparatory works
A haul road for construction equipment and materials will be built and the site
for construction of stagings will be prepared.

(2} Chipping of concrete base for new shoes

The concrete base for the new shoes must be lowered about 50cm to match the
level of the new deck plate girders. For this reason, the concrete forming the shoc
base will be chipped beforchand as shown in Fig. 1. For this purpose, the existing deck
truss must be supported on temporary saddles.
The concrete of the portion where the tempoary saddies will be set is locally chipped
first. The existing bridge is supported on the saddlcs, and the old shoes are removed.
Then the concrete at the base of the new shoes is chipped to the required level and the
new shoes are temporarily instalied.

— 84—



i ——— — supporting beam

4 /4
base rf ,j
concrete
saddles
Fig. - 1

(3) Construction of stagings

Stagings for assembly of the new deck plate girder bridge and for transverse
sliding of the new and old bridges will be built adjacent to the existing bridge. The
stagings will be built on square timber foundations.

(4) Assembly of new deck plate girder

On being unloaded at the place of installation, the structural members willde
rolled on logs over the stagings. The structural members will be lifted by ginpoles
for assembly. When assembled, the camber of the bridge will be adjusted and high
strength bolts will be Tastened to complete the new deck plate girder bridge. Rails
and sleepers will then be laid on it.

(5) Transverse shiding

Alter transversely sliding off the existing deck truss, the new bridge will be
slid sideways for installation in position and the shoes fixed securely. Train opera-
tions will be suspended during this work.
(6) Dismantling and reerection of stagings

After dismantling the stagings used for assembling the new bridge, their ma-
terials will be used again to build the stagings for dismantling the old deck truss
bridge.
(7) Dismantling of old bridge

The old bridge will be dismantled on the stagings by means of ginpoles and re-
moved.
{8) Dismaniling of stagings

All the stagings will be dismantled to complete the entire work.
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[7] Bridge at North Eastern Line 323K + g16M

i.

2,

General
District:: Lam Chi
Existing Bridge

Type : Through truss bridge
Span : 1x30.0M
c.to.c of main trusses; 4.0 M

New Structure
Box-culvert

Method for Execution

2-1 Selection of Method for Execution

The existing bridge is of a single-track through truss type with a 30m span. It is

proposed to construct a box type concrete culvert under the bridge which will have an
adequate cross section to meet the maximum rate of water discharge during the wet season,
to remove the bridge and to build a banking.

The existing site conditions are listed below:

(a) The soils of the site are such that replacement of the surface soil layer and con-
struction of the working road will not be necessary.

(b} The ground forming the foundations for the proposed culvert has an adequate
bearing capacity, and a mat foundation may be provided for the culvert.

(c) The river current is very slow even during the wet season.
(d) The earth of the site can be used for banking.

Based on the above site conditions, the cross section of the box type concrete culvert

and the method for execution are recommended.

2-2 Sequence of Execution

(1) Preparatory works

{2) Excavation and foundation for culvert

Excavation and foundation for the box culvert will be carried out by human
power. The earth resuiting from excavation will be retained at the site temporarily,
as it will be used for banking and refilling.

(3) Construction of box culvert

Boulders will be laid 20cm thick for the foundation of the culvert and rolied
adequatcly and the concrete will be placed to a thickness of 10cm over the boulder
foundation. Formwork will be erected on the foundation to place concrete for the
box culvert. Placing of concrete for the culvert structure will be carried out for the
lower floor slab, side walls, upper floor slab and wings in that order.

(4) Refilling and banking

Both sidces of the culvert will be refilled with the earth from the excavation and
banking will be cxecuted for the roadbed. Care must be taken so that wood and grass
should not be mixed in the filling earth. The fill will be about 30cm thick per course
and rolled adequately. It will be repeated until the specified height is attained.
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(5) Spreading and leveling of crushed stone

While spreading and levelling crushed stone over the bank, the panel points
and stringers of the existing truss bridge will be supported temporarily on timber
blocks.

(6) .Dismantling of the main truss members

The main trusses of the existing bridge will be dismantled and removed with
3-ton ginpoles.
(7) Dismantling of the floor system

After dismantling the main truss member, the floor system will be once filled
with crushed stone. During train intervals, the members of the floor system will be
dug out one by one after the rivets are cut off to disconnect the floor beams and
stringers. The openings created by the removal of the floor system will be refitled
with crushed stone.

(8) Track adjustment
Irregularity in line and longitudinal level of tracks will be corrected and the
slope of the bank will be finished to complete the entire work.
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METHOD OF REPLACEMENT (THE NORTH EASTERN LINE (323% 816") BRIDGE)
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