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n 46.0 T1.T. N-Line 311 +599 Daydé 37
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(9} 50.0 T.7T. S-Line 1063 +810 Cleveland 48
(10) 60.0 T.T. S-Line 430 +931 Cleveland 54
(11) 70.0 T.7. S-Line 297 +063 Cleveland 61
(12) 80.0 T.T. NE-Line 479 +741 Daydé 69
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Consteuction Method

1} Cut ofl rivet of originol members. ] : : Rul (Type— 1)
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Construction Melhod
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GENERAL DIAGRAM

FLOOR SYSTEM & UPPER LATERAL SWAY BRACING
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MAIN TRUSS (NO. 2)
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Construction Meihod

1y Dl rivet holes
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SWAY BRACING
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. MARKING DIAGRAMS
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Construction Method

1) Dnlt new bolt  holes

2)Cut off original rivets.
3) Take off original Gusset Plales )
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5) Add new Plotes or angles.
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Note
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L |
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LATERAL BRACING
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L &0 70 75 2)clean  surfoce between criginal members ond cdditional members.
3) Attach new tig ploies. Angles and tighten HT Bolts.
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MAIN _ TRUSS (NO.2)

DIAGONAL _MEMBER  s:V/20

S
4@~
1

Consinachon Mglhud
I} New members are built uwp by welding
2} Cleon surfoce between new Qusset ploles ond original members
3} Drill new boit holes.
# 4) Attoch gusset plates.
P . 5) Atach new members.
o 6} Tighten H.T Boits.
3 o 3190 { 5196 3054
) 249 _ ¥os) 59 2 565 D360 75 2576 58 75 2469 7 75
o F( 50 g d o
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(_7 i) fg: (s.‘(:;::cwn f',"oa THE STATE RAILWAY OF THAILAND
@ 7y 6 () D i2) (iq/, 3) All riveds are 228{ 4 ), and 10 be rolied steel for DETAIL DRAWING FOR STAENGTHENING AMO g REPAIRING
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SWAY BRACING  s:in

MAIN TRUSS (NO.3)

PORTAL BRACING
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2217
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N 7 .
=

L_ 300

1-C 300090 x9xi3x 1 660
2-Fitl Pis 90x 5180
8-HT.B M22x70 (FI10T)
8- Yoper washers M22x6

All original gusset plate thickness

=95

I-L. 75x 752 9x 2 450
4-HT.B M22x 60 (FIOT)

Construction Method

1) Cut off originol rivets.
2) Toke off originol member
3) Attach new angle.

4) Bolting by HT.Bolis.

|

> gungal_Kolok .. i

— Bonghok

MARKING DIAGRAMS
t
5 @ (&) 8 10" 2
(€] )] @ [©) 0 03 (3
Br&250 = 5000

Generol  Notes

1) Al moleriols are to be JIS G3I01 SS41 rofled steel for gererdl
struclure of malenals of equivolent.

2) AH high-strength boits (HTB) ore MZZHNFIQTL ond asasmned
frictonat coeffcient of contod surfoce as follows.

i} ftor connection f 2 04
W) for slitch I 203

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

Construction Method
1YCut off original rivels.
2) Take off original member
3}Attoch new chonnel.

41 Bolting by H.T . Bolts.
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END FLOOR BEAM {INT.

FLOOR SYSTEM

1y Dl new bolt holes.
2) Cut off ongnol rivets ot lower fionge angies.

\ fle-use existing heles

4) AB dimensions 10 be checked in e field

. FLOOR BEAM L F-4} 5: 0 SWAY BRACING OF STRINGER s=n0
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2-Ls 1301130412 14 445 ’ ] 2-Pis. 160192485 -
55 -HTB M22x75 (FIOT} é }1 ES 2-Fili. Pls. 8019x 485 {5 L w hales 21 Al high-strength bolts (HTB) are M22 (4-KF10T ), ond assmed
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T 2 XY I 5 ¥ i) for connection {204
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Construction Melhod 3 /‘/1/' AN i ' L 1 ! ' 1 ' + e -k SY34 (JIS G 3104) or moterials of equivalent.
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Banghkok

3} Toke off origwral members
4) Cleon surface between onginol members ond rew flonge ongles

5} Altach new angles and tighten

HT Botis (Lower ond jock postion }

2-Pls 31029 x 955

4-Fik P1s 80213« 800D

26~-HTB M222951

MARKING DIAGRAMS

F10T)

<=LCmsuuciinn Method

1) Dril new bok hales.

2) Cut off original rivets.

1) Clean surfoce between original members 6) Strengthen connechion
ond new ongles.

4) Atioch new ongles and  tighten HTBs.
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THE STATE RAILWAY OF THAILAND
DETAIL DRAWING FOR STRENGTHENING AND/oR REPAIRING
5 DL 15 odng
Spon Ty ) wbers FLOOR SYSTEM  [Uni  Scols
500 1T mm | Vi , 75
P 1063 + 810 o
QISTRICT Yala Designed by
LINE Southern Ling Chacred by
Remorks Checked by
Chacked by
Checked by
Crackxed by
oate | DRAWING _hO. |

— 52—




LATERAL BRACING 5:420
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Hanger hole
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Construction Method ¢ @' '®' @ }
11Cut off originol rivels. 4} Attach new qusse! plote
21 Drill new bolt holes. 5i Tighten H.T.Boits
3iClean surface between original members

ond cdditional plotes.

HANGER s:=1ns

UPPER_LATERAL Nut(Type 3} MARKING _DIAGRAMS
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Bongkok

GENERAL _DIAGRAM

UPPER LATERAL
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~ Fixd
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&
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Podang Besor

Note .
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General Note;
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31 Morks
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30 -Rne1s
9-Rivets

- _300=
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/ 30-Rwets 229
18-

MAIN TRUSS (NO.1)

_UPPER _CHORD MEMBER
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o-a

DETAIL
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c-¢ d-d

P

Spl P4 300x10x1 434

1-PL 300x1Qx6 Y05
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s d e
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N Xie Pi

240 (ko

Conslruction Method
1301l new bolt holes.

21Cleon surface beiween orginol gnd additional members
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o » & 'j ———— g A fe # ® Al b - 's;;_.__... LG Evty
--_.-‘;‘/:_-_; _'I-c-.ao- 1o e & Riw aaTe

Connection Method

1) Cut off orignal rivets
2) Take off original Tie Plotes B Lacing Bor.
3) Orill new bolt holes

e

3)Add new members ond tighian HT Bolis

4] Cut off rivels of original splice plale.
5] Add new sptice plote and fighten HT Bolts.
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structure or malerials of equivelent.
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i} far
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MAIN TRUSS (NO.3)

DIAGONAL MEMBER = /20 1
B U
———— 7 \ .
Construchon  Method
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) 3) Dril new bolt holes.
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Instruction for Improvement of Cleveland Types; 25m (T.T.), 30m (T.T.},
35m(T.T.) and 45m(T.T.) )

Upper Chord {Installation of tie plate)

(a) Place a partial staging in the vicinity of a panel point as illustrated below.

angles - 200 o

o — ! £
upper chord
4/— I
.—/——
1
r- U 1 § i tie plate
g U NI
; ~Y
O. ”b'o'a",'g'"g T scatfolding board
. | reen- '__[ =
- - p ¥

(b) Cut off the connection rivet of tie plates or lacing bars and remove them.

(c) Mark the position of new hofes on the new tie plate to be attached using mould
and drill holes on them.

(d) Install the new tic plates after cleaning of contact surface and fix them with some
temporary bolts.

(e} Install high-strength bolts and replace the temporary bolts with high-strength bolts
also.

End Post (Installation of tie plates)

-(a} A staging should be provided as illustrated below.

s |

additional plate

3 mmw
- / e ———

end post

scat{oiding bosrd

500

Z//:' : \ timber or bamboo staging

’il“ {tied wath vectical member]

(b) For other works, refer to Para. 1 “upper chord.”
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3. Lower Chord (Installation of tie plates)

(a) A partial staging should be provided. The staging should be wider than the width
of lowér chord by two meters for strengthening work for web plates.

(b} For attaching the tie plates, connection angies are fastened on the web plates with
high-strength bolts.

(c) Since a new tie plate has three bolt holes on cach side, insert temporary bolts into
the two end holes to fix the tic plate.

(d) Install a high-strength bolt into the center hole and then replace the temporary
bolts in the end holes with high-slrcngl.h bolts onc by one.

high-strength
bolts

%I:_—__I I 5 high mengm boits

4, Diagonal Member and Vertical Member (Installation of tic plates)
() A partial staging should be provided as illustrated below.

strangthening plate

1]

scaffold

s

500

T

tied with disgonal member

1
™1

800

(b) After cutting off the rivets of lacing bars and remove them, insert a scraper into
opening between flange angles and remove old paint and rust.

(¢} Insert a strengthening plate by hammering and tighten it with high-strength bolts.

TAT strengthening plate

1
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Portal Bracing
(a) A staging should be provided beneath the portal bracing as illustrated below.

: _F

) ! "" -
~ i member 1o be
. ; strengthened
' wirg . potal bracing Q
i ™ N ¥ (o}
P !
end post ! i 0 scaffold
™ — - | A J
L'-_-——-q_/ B — | %
b 500

{b) Cut off connection rivets of members to be sirengthenedfrepaired and replace
their rivets with temporary bolts.

(c) Replace the existing members with new ones in such sequence as illustrated be-
low, and fix them with temporary bolts.

{d) Clcan contact surface of the gusset plates before fixing the new members.

&

O <o sequence of removal

[\ - -----sequence of instaliation

“(e) Install high-strength bolts and replace the temporary bolts with high-strength
bolts also.

6. Lower Latcral Mcember
A full-width staging should be provided beneath the bridge, which can be used also

for strengthening work for floor beams and stringers.

flonr heam sleeper
stringer
| T |
i /-—
H o~
J S
— S )
= —
board USpENSIoN, ;. o timber or bamboo staging
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6-1 Strengthening of Members between Panel Points @ and @

(a) Cut off the rivets of gusset plates at the intersection point and replace the old
gusset.plates with new ones.

(b) Attach hangers to the lower latcrals and fasten them with high-strength bolts.

6-2 Strengthening of Members between Panel Points and and Panel Point
Sugngibening (© and (3)and Panl Points {1)

The following procedure should be applicd in addition to the method given in
Para 6-1.
(a) Drill new holes on the existing angles.

(b} Cut off rivets connecting the gusset plates of lower chords and fix them with
temporary bolts.

(c) Attach new angles between Panel Points ® and @ by loosening the tempo-
rary bolts on old angles and retightening the temporary bolts, which should be
replaced with high-strength bolts.

(d} Add ncw angles between Panel Points @ and @ in the same method as in

Paragraph c}.
3 ' - step 1
@ @ - existing member
o g
£
e o e
\\ new member
step 2
new member
@ amg;_®
@ @ — =

\_ existing member

6-3 Brake Truss ‘
Brake truss is to be installed between Panel Points @ and @ .

7. Floor Beams
The following improvement work is carried out for floor beams.

7-1 End Floor Bcam (Replacement of flange)}

(a) - Drill new holes through the web plate of floor beam, cut off rivets for conncction
with the lower chord, add new members and drive new rivets.

{b) Cut off rivets of lower flange and replace them with temporary bolts.

{c) Complcte replacement within two hours during which it is allowed to close the
operating line, including removal of the existing members, cleaning, installation
of new members and fixing them with temporary bolts.

(d} Replace the temporary bolts with high-strength bolts.

7-2 Intermediate Floor Beam (Replacement of flange and repair of web plate)

(a) Cut off rivets for connection with the lower chord and replace them with

temporary bolts.
~ 81 —



(b) Replace the connection angles with temporary ones.

[ temparary angles

{(c) Replace the old lower flanges with new ones in the same procedure as in

Paragraph 7-1, “end floor beam™.

(d) Replace the temporary angles with new connection angles and rivet them

together.

(¢) Repair of a corroded web plate is to be carried out as follows;

1) Strike the corroted part of the web plate to get rust off.

2) Drill new holes on the web plate.

3) Cut off the rivets of the flange angles which are wrapped by the patch
plates.

4) Install plates afier cleaning and fix them with temporary bolts.

5} Replace the temporary bolts with high-strength bolts.

8.  Stringer

(a}
(b)

(©)
(d)
(e)
{f)
(g}

The railway track is to be supported with temporary rail girders on other devices.

Improvement of the connections of stringers with floor beams should be firstly
carried out by the same procedure as for the floor beam.

Drill new holes for struts on the web plate of stringer.

Remove the existing strut and fix the strengthening angles with temporary bolts.
Fix the new struts with temporary boits.

Replace the temporary bolts with high-strength bolts.

Fasten the lower lateral members with the strut by means of a hanger lcaving a
distance of 190mm between the member and the strut.

9. Upper Lateral Mcmber

(a)

(b)
(<)

(d)
(c)

(1)

()

A [ull-width staging should be provided as in the case of strengthening of lower
lateral members.

Drill new holes in the cxisting members.

Cut off the rivets at the intersection point of laieral members and remove the
filler plates.

Insert new gussct plate into the interscction point and [ix it with temporary bolts.

Cut off the connection rivets on the upper chord side and fix the member with
temporary bolts.

Remove angles between Pancl Points @ and @ , cut off them to obtain a
required length and drill holes on them, and then reinstall them original place.

Attach ncw angles between pancl l’oints'@ and .
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step 1. step 2 step 3

RPN

(h) Attach new angles between Panel Points @ and @ , and tighten the entire
upper lateral member with high-strength bolts.

-,
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1-1

1-2

Instruction for Repair and Strengthening of Cleveland Types ; 50m(T.T.),
60m (7.7.} and 70m (T.T.) )

Upper Chord
(a) A lull-width staging should be provided beneath the upper chord as iflustrated

bdow‘ mamber to be strangthened

0]
O ™ suspending wire scaffolding
@™ . -

F ':'_i LY ) K. L s B L » | \

Strengthening of Upper Chord

(a) Clean the contact surface of strengthening plate to be attached and cut off the
rivets of upper flange plate which are wrapped by the strengthening plate.

(b) Install the strengthening plate and drilt new holes on the original flange plate.
{c) Tighten them with high-strength bolts.

Installation of Tie Plate

(a) Replace lacing bars with the plates after strengthening the upper flange, and then
tighten them with high-strength bolts.

(b) As for other works, refer to the instructions in Paragraph [, Chapter I, “upper
chord.”

End Post
(a) Al the instructions in Paragraph 1 “upper chord™ are applicable.

Lower Chord (Strengthening of member and instalfation of tie platce)

{a) A full-width staging should be provided Panel Points between @ , @ and @ ,
and partial stagings for other pancls.

-SLC——A strengthening angles
i ame st A -
S ZAN

: i
' P
_ A\ Kﬁ*
J , angle fixed with scaftolding

500
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(b) Attach strengthening angles on web plates after cleaning.
{c) Drill new holes on the web plate, and tighten them with high-strength bolts.

{d) All the instructions in Paragraph 3, Chapter 1, “lower chord™ are applicable for
other works.

Diagonal and Vertical Members

(a} A staging should be provided along the web members as illustrated below.

vertical or diagonal member

] strengthening 1o
member o
O
O scaffolding
i Fm e DO | ]
KB \\
N sceffolding

(b) Refer to the instructions in Paragraph 4, Chapter 1, “diagonal and vertical members,”
for strengthening of diagonal and vertical members.

{c) Installation of horizontal members.

1}  After drilling holes on web members and cleaning the contact surlaces, attach
gusset plates with temporary bolts.

2} Install horizontal members with gusset plates and fix them with temporary bolts.

3) Fasten them with high-strength bolts.

4} Attach strengthening members 10 the existing diagonal and vertical members
prior to install the horizontal members.

- Partal Bracing

(a) Refer to the instructions in the relative paragraph of Chapter 1.

Sway Bracing (Replacement)
(a) A staging should be provided as illustrated below.

scaffolding
e
[ — o —y -
’ ~
A7 strengthening i
5 B member suspending wire
- ~ -
/’/’ v ——
-~ i ™~
T
,/ -
ZopzzzfpzzgsA o - " ¥estlolding
3 =
. '
J : \\ |

| 3; :‘
LZ_OQ )10 000! 9@\ scattoicing _ . 500J1
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(b) Each members should be pre-assembled with high-strength bolts on the ground
or in the bridge shop.

(c) Remove existing members and install new ones after cleaning the contact surfaces
witere gussct plates are attached.

{e) Tighten them with high-strength bolts.

Lower Lateral Members

(a) For strengthening of lower lateral members between Panel Points @ and @ ,
provide full-width stagings so that work can be performed also for stringers and
floor beams. But utilize local stagings for stringers for improvement work of other
lateral members,

(b) Replace members between Panel Points @ and @ and between @ and @
in accordance with the following procedures:

1) Cut off rivets of the gusset plate at the intersection point and install a new
gusset plate after cleaning of its contact surface.

2} Cut off rivets connecting the gusset pfates of lower chord side.

3} Replace the angle with a new one after cleaning and tighten it with high-strength
bolits.

4) Install a hanger between the strut of stringers and the lower lateral, and tighten
its conncction bolts.

(c} Install brake trusses in front and rear of the floor beam at Panel Point @ .

Floor Beam
The instructions in Par. 7-1 and Par. 7-2 of Chapter I should be applicd.

Stringer
(a) A staging should be provided for members between Panel Points @ and @ and
between and |
| — -1 ~._ Sleeper
stringer
\\ wwsoending wire
scaffolding
ol —— I
5 pd
m ety g— 1 f it di——— 1 1,
| |
I . 2.500 . 5
{b) Strengthen firsdy the connection of stringer with a floor beam and then install

struts.
For strengthening the connection of stringer, refer to the relative paragraph in

Chapter 1.
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(c) Forinstallation of the struts between stringers on both sides, attach vertical
angle steels on the web plates by high-strength bolts. Prior 10 it some rivets of
the flanges must be cut off.

(d) Install firstly the horizontal angle stecls for the strut having gusset plates at their
ends and then diagonal angle steels,

(¢) Tighten them with the vertical angles on the stringer web by high-strength bolts.

T ++ * e Ty
1

‘i': 4

+, o

, tightened at site

g :1— tightened previously
+i T
[+« 3! e et 3 [

(f) Lastly tighten the connection boits of the struts and with the upper flanges of the
stringers.,

10.  Upper Lateral Members

{a) A partial staging should be provided beneath the upper lateral members as illustrated

bClOW. . stirengthening
lateral member member

/ h T
Y I A j# ]
\._suspending
\_wire
h \ : scatfolding
v tied with lacing bar
upper chord

(b) Forthe improvcmeﬁt work, the instructions in Para. 6 of Chapter 1 “lower lateral
member” should be adopted.
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II. Instructions for Strengthening and Repair of Daydé Type ; 30m (T.T.)

1. Main Truss
In this bridge, the diagonal members are week, requiring strengthening, while the
upper and lower chord members and vertical members are strong enough.

Since there are a number of bridges of this type over the country, a strengthening
methods which does not interfere with operation of trains is to be recommended.

1-1 Diagonal Members in the Pancls between Panel Points @ - @ ) @ - @ , @ - @

and @ . (See Fig. 6-4 of Main Report)

(a) Multi-step stagings covering the space between the upper and lower chords
should be provided as illustrated below. The stagings must be of such con-
struction as will not interfere with the handling of structural members.

@ @ upper chord
W dl _‘b l vertical )
N V4 member 4
N / | ———
AN s il
y 4 o i
i b diagonal member o |=
: ~ N // go m :l
uj__ﬂ_._\ﬂ_.ﬂ = Ii scaffolding
i NS O 4 o
f /\.< O :l
1 /’ N L O')‘
1 2 i ~ e
7/ N 8
! / L\ r~
i , s % \\ | | lower chord
} \ l1 8
, —d : T |
& ; OC} {@ ;
i : b
| 700 1 800300 600] 700 | 1600 ]

(b) Strengthening work shall be carried out from the end panels to the central ones.

(c) Cut off rivets of the filler plallc at the intersection point of the diagonal members
and replace it with a new gusset plate.

(d) Cut off the rivets for connection with chord members and replace them with
high-strength bolts temporarily.

(¢) Remove one of the angles in Member @ - @ , cut it into two, drill new holes
and reinstall them after cleaning it.

(f}  Attach strengthening plates to Member @ - @ .
(g) Attach two new angles to Member @ - @ after cleaning it.

{(h) Rcmove the remaining angles in Member @ - @ , drill new holes in them,
clean and reinstall them.

(i) Insert filler plate to the opening between the angles, if necessary, and tighten by
high strength bolts.

1-2 Diagonal Mcmbers in Panncls between Pancl Points @ . s - ' @ - @

i 03 - €9
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The strengthening method is essentially the same as mentioned in 1-i. But the
existing angles are also to be replaced with new oncs, because they are 100 narrow for
installation of high-strength bolts.

The holes which are not required should be lifled with ordinary bolts.

2. Lower Lateral Member

(a)
(b)

{c)

(4
(¢)

The same requirements as for Chapter [ are applicable to the stagings ;

Cut off rivets of filler plate at intersection point and replace it with a new gusset
plates.

Cut off all the nivels for connection with the lower chord members and install
temporary bolts.

Replace the existing angles in Member @ - @ and ® - @ with new angles.
At Panel Points @ . @ . @ . @ and @install new gusset piates before

replacing the existing angles with new ones.

3. Stringer

(a)

Almost all the instructions for Chapter I are applicable to the work for stringers.

4. Knee Bracing

(a)

strengthening

1 i
== 1 -1

(b)

(d)
()

A staging should be provided as illustrated below.
upper chord
vertical member t “ 7
; /——— b
/
/
/‘ ks o a o
/T
/ scaffoiding O
/ O
A S

1.1Q0

susnending wire | lower chord
l%

Drilt new holes on vertical member and clean it contact surface.

Because the weight of each set of the strengthening structures is as small as about
200kg, the strengthening structure can be formed beforehand, and attached to the
bridge.

Install the pre-fabricated strengthening to the vertical member and fix it by tempo-
rary bolts.

Strengthening of the floor beam is 1o be carried out after completion of the
above-mentioned work.
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IV. lnstructions for Strengthening and Repair of Daydé Type; 40m (T.T.)

1.

Diagonal Member (Strengthening of member)
{(a) Staging should be crected over the entire height of the bridge.
(b} Strcnét)hening works for members in the panels between Panel Points @ - @ ,

ONON U PEIN DR
1 )} Cut off rivets which are required to be replaced, and install temporary bolts.
But use of high-strength bolts is required for portion where stress is to be
transmitted.

ii } Remove the existing tie plates.

i) Install new strengthening plates one by one.
Each new slrenéthening plate is about 5m long and 9mm thick. To insert the
plate into a 10mm opening between angles, shape its edge by grinding as
illustrated below and hammer the plate uniformly over its entire length through
timber protection blocks placed on the other edge of the strengthening plate.

hammering

protection

"W ol
llo to grind streng(er:aning
with grinder

iv) Install splice plates and tighten with rivets.

(c) Executing Sequence for Work for Members between Panel Points @ and @ and

between @ and @
The same procedure as described in i), ii) and iii), Item (b) for Diagonal Member
should be adopted.

i ) Enlarge the cxisting rivet holes to a diameter of 23.5mm for new rivets having
a diameter of 22mm.

ii ) Install the strengthening angles.

(d) Executing Sequence for Work for Members between Panel Points @ and and
between and @ .
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For Axis Y-Y, follow the same procedure as described in Item (b). However, the

removal of the existing plate along Axis X-X is difficult under the existing condition. There-
fore, the work must be executed in the following method:

2.

i ) Cut off the stitching rivets of the diagonal member and replace them with
temporary bolts.

it ) Remove the existing tie plates.

iii) Remove one of the four angles composing the member and also the existing
plate along Axis X-X.

iv) Reinstall the removed angle together with new strengthening plates along Axis
X-Xand Y-Y.

v } Fit strengthening plates to the remaining angle of diagonal member, in the same

procedure as described in iii) and iv} abave.

vi) Perform the operations in iii) and iv) above during a two-hour train interval.
The sequence of replacement is shown below.

@ @ @ @ strengthaning
original plate remaove angle install angle plsta .
\ strengthening

plate

Vertical Mc hcr@rcngthcning of members between Panel Points @ and @ and
between @ - .

(a) A staging should be crected over the entire height of the bridge.

(b) Mark off the vertical member from outside using the same scale as for manufacturing
of the strengthening plates and drill holes on them.

{c} [Iustall angles and tighten them by high strength bolts after cleaning.
(d} lLeave the connection of the corner strengthening parts of the portal and the floor

beam untightened with high strength bolis.
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3. Portal Bracing

{a} A staging should suspended as illustrated below.
when tightering of high strength bolts

\

potal bracing

 oontocoe

suspending wire

e ]

scaffolding

500

| _s00 | soo | | 600 |

[y

(b} The same procedure as described in Items (b) and (c) of Section 2 “Vertical
Member” should be adopted for instaliation of strengthening angles.

{c) Ininsialling sirengthening members at corners, insert fillers if an opening of
over 2Zmm occurs.

—— —— gap is over
J 2mm
insert filler plate 1

4. Lower Lateral Member

(a) The same procedurc as described in Item (d) of Scction 6 “Lower Lateral Member”
Chapter [ should be adopted for strengthening of inember between Panel Points

@ and @ and between @ and @ .

(b) The same procedure as for Chapter 1V for strengthening of the other Pancl Points.

.Q\

Stringer

(a) Same procedure as for Chapter Il is applicable only for installing of struts.
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V. Instructions for Strengthening and Repair Cleveland Type ; 20m (T.P.}

I.  Floor Beam

(a)
(b}
()

(d)

(f)

(g)

A full-width staging should be provided benecath the bridge which can be used
also for improvement works for stringers and lower lateral members.

Strengthening work for lower flange and upper flange should not be executed at
the same time.

Repair for corroded parts of the web plate should be done after the works on the
lower and upper flanges are completed.

The temporary bolts inserted to the holes of the flange angles which are to be
wrapped by patch plate for repair of corroded portion of the web plate should be
replaced with high-strength bolts, when the patch plates are attached.

The same procedure as described in [tems (b), (¢) and (d) of ““¥ind Floor Beam”
Chapter I should be adopted for treatment of the lower flange.

For repair of corroded portions, refer te the procedure in Section 7, *“Floor Beam”
Chapter L.

The procedure for replacement of the upper flange is as follows.

i ) Move sleepers 400mm away from edges of the flange plate.

ii ) Cut stitching rivets and rcplace them with temporary bolts and drift pins.
Move the sleeper on one side 500mm away to permit the usc of a corner
drifl.

iii) If a train is to pass during the above work, place a temporary packing betwcen
the slecper and the flange to support the tracks.

iv) Carry out the works for replacement of the flange described in ), vi) and
vii) below within a two-hour train interval.

v ) Remove the existing angles and install new angles.

vi) The new angles arc to be provided with joints in the middle, to make it possible
to be inserted between the rail and siringer diagonally from outside the track
and then to be placed horizontally for installation in position.

vii) Install splice angles and fasten them with temporary boits.
vili} Tighten the flange angles and web plates with high strength bolts.

ix) Cut the original angles in half and remove them into the reverse procedure for
installation of the new angles.
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néw angle

L300

= 1,260

7
180 (height of sleeper)

|

528

3572

3823

Stringer

(a) The same procedure as described in Paragraph 8 of Chapter 1 is applicable to the
improvement work of stringer.

(b} Remove the existing struts after the new strut has been installed.

Lower Lateral Member

(a} The same procedure as described in Chapter 1V is applicable to the improvement
work for the lower lateral members.
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Instructions for Strengthening or Repair of Deck Truss; 30m (D.T.)

Upper Chord Member

(a) A full-width staging for the members between Pancl Points @ and @ and
partial stagings for other members should be provided.

(b} The same procedure as described in Chapter [ should be adopted for repair of
the members between Panel Points @ and @ and beiween @ and @ .

(c) Mark on the upper chord to be repaired using the same scale as used in fabrication
in shop and drill new holes on the original members,

(d)} Attach strengthening members to the original members and tighten them with
rivets or high-strength bolts.

Lower Chord Member

(a) A fuli-width staging for the members between Panel Points @ and @ and
partial stagings for the other members should be provided.

{b) The same procedure as for Type B should be adopted for repair of the members
between Panel Points @ and @ and between @ and @ .

(c) The same procedure as described in Item (¢} of Section 1 “Upper Chord Member™
is to be applicable for repair of the members between Panel Points @ and @ .

Diagonal Connection Member

(a) A partial stagings should be provided as illustrated below.
] original diagonal member

lower chord membar
B -
77 1L
l r——r—*
;ca“oldjng / looo

(b) Drill new holes using the duplicate scale.

{c) Cut off rivets and replace them with temporary bolts.
(d) Install splice plates and filler plates and fasten them with temporary bolts.
(¢) Do the above work with respect 1o each side separately.

(f) After riveting, fill the opening between gusset plates and fillers with resinous
putty or zinc-rich putty.

Floor Beam _
(a) A full-width staging should be provided beneath the floor beam, which can be used
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also for repairing the stringers and upper lateral members.

sleeper
- / — l// existing siringer
L/ R R ) @
1| Y CTar S S
J i N i K
floor beam T .
J T A &_E;gendmg
O
LU
—T—— ——— 5 4 e
| !
L] P L i
— ? .O00

{b) Perform the work in accordance with the procedure as illustrated below.
supporting wire

()
(d)

(¢)

temporary supporting beam

—

_

pulley

L B

/ex lﬂi&ﬂ flaor
beam

new floor
beam

wirg rope

A Y
Ay
hY
N

\/

Y

packing

10 winch

Cut off the riveis connecting the floor beam with the vertical member and re-
place them with temporary high-strength bolts.

Provide a temporary H-shaped beam and equipment in order 1o remove the ex-
isting floor beam and install a new one.

Remove gusset plates of sway bracings and fix them with the vertical members

temporarily.

|..

/4
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5.

(f)

The work for replacement of each floor beam should be carried out within a
two-hour train interval.

Stringer

(a)
(b)
(c)

(d)
(€)

Insert temporary packings under the sleepers.
Cut all rivets and replace them with temporary bolts.

Insert new stringers inside of the existing stringers from underside as illustrated
in Para. 4.

Cut the existing stringer and remove it using sleepers.

Remove the temporary packings under the sleepers after completion of all the
improvement works.

Upper Lateral Member

(a)
(b)

Replace gusset plates first.

Perform the other operations in accordance with the procedure described in
Chapter IV,

Lower Lateral Member

(a)
(b)
{c)

(d)

A full-width staging should be provided beneath the bridge.
Drill new holes on the lower chord members for gusset plates.

After cleaning the contact surfaces on which the gusset plates are attached, fixed
them with temporary bolts.

Install lateral angles and tighten them with high strength bolts.

Sway Bracing

(2)

{b)

{c)
(d)

A partial stagings should be provided.
Install the new gusset plates to the floor beam.

Drill new holes on new angles and install the angles and the gusset plates after
cleaning their contact surfaces.

Tighten them with high-strength bolts.
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Vil.  Instructions for Strengthening or Repair of Daydé Type: 80m (T.T.)

The strengthening methods for various members arc the same as described in re-
spective past chapters.

i ) As for strengthening of upper chord, lower chord and diagonal members,
refer to Chapter L

ii } As for strengthening of diagonal members by connecting with horizontal
members, and strengthening of stringers and lower laterals, refer to Chapter
II.

iii) As for strengthening of upper ifaterals, refer to Chapter IV.
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