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APPENDIX X

DETAIL DRAWINGS FOR REPAIR AND OR
STRENGTHENING OF 12 BRIDGES

Span length
No. {ral Type Line Lecation Manufacturer Page
{1} 20.0 T.P. S-Line 1122 +255 Cleveland 3
{2 250 T.T. S-line 897 -+174 Cleveland 7
{3} 30.0 T.T. S-Line 929 +903 Cleveland 13
{4) 30.0 T.T. N-Line 263 +335 Daydé 18
{5} 30.0 D.T. N-Line 577 +622 24
{6) 38.0 T.T. S-Line 403 +257 Cleveland 32
{7} 40.0 T.T. N-Line 311 +589 Oaydf 37
(8) 45.0 T.T. S-Line G672 +874 Cleveland 43
{9 50.0 T.T S-Line 1063 +810 Cleveland 48
{10) 60.0 T.T. S-Line 930 +931 Cleveland 54
[it) 70.0 T.T. S-Line 297 +063 Cleveland 61
{12) 80.0 T.T. NE-Line 479 +741 Daydé 69




APPLICATION OF THE DETAIL DRAWINGS FOR REPAIR AND/OR
' STRENGTHENING OF 12 BRIDGES

Twelve spaus of bridge weve sclected out of the 214 spans under investigation for
preparation of detail designs for repair andfor strengthening. The detail designs were made
on the basis of the original drawings owned by RSR or the ficld drawings prepared by the
RSR officials. '

It is to be noted that neither these detailed drawings were completed after thorough
on-site checks on cach of the bridges, nor were field surveys conducted on the peripheral
ground conditions for the purpose of making detail plan for execution method. Rather, it
only provides one of the means for preparing the detailed drawings or offers exemplars,

Thercfore, actual bridges cannot be manufaciured directly according to the drawings
entitled, “Detail drawings for repairfstrengthening of 12 bridges.”

It should also be noted that the actual detailed drawings for thesc bridges will be worked
out subsequent to the re-investigation of the following matters in Thailand.

1) Confirmation of location of bridges and their working conditions,

2) Confirmation of bridge mcmbers to be strengthened

3) Accurate measurement of dimensions of afl the members and parts to be vepaired

. andfor strengthened of bridges '
4) Check of condition, location and size of corrosion or deterioration in structural
members

5) Check of loose rivets

For preparation of actual detail drawings for repair and/or strengthening, manufacture
or crection of bridges, Chapter VI and VI of the main report, the standard drawings, the de-
tail drawings for tweleve bridges presented here and other appendices shall be fully studied.
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H-Beam,

Reconsiruction method of existing stringers.
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Instruction for improvament of Clevatand Types; 26m (T.T.}, 30m (T.T.},
35m(T.T.} and 45m(7.T.)

Upper Chord  (Installation of tie plate)

(a) Placc a partial staging im the vicinity of a panel point as itlustrated below.

900
[ 1
] E: = g N

upper chord

|
Laad |
|
|

|-

[ e e

T |
' \u’e plate

- LD U o L T
-

scaftolding
board

|
=
= |
e ol it A f | Rk L

ejele)
]

scaffolding board

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

{c) Mark the position of new holes on the new tic 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.

{¢} Install high-strength bolts and replace the temponary bolts with high-strength bolts
also.

End Post {Installation of tie plates}

(a) A staging should be provided as illustrated below,

additional plate

—H
" vertical member

engd post pa
Pl sl S /——’

scaffotlding board

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

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

{b) For attaching the tic plates, connection angles are fastencd on the web plates with
high-strength bolts.

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

{d) Instalt a high-strength bolt into the center hole and then replace the temporary
bolts tn the end holes with high-strength bolts one by one.

) high-strength @ e

o Lolts
temporary bolts high-strongth Lolts

4o

Diagonal Mcmber and Vertical Member  (Installation of tic plates)

(a) A partial staging should be provided as llustrated below,
s:rong_;t_hanfng wlate

4t scatfold
o e
Ie)
0 ] /

=3 = 3
1§
scaffold 1T
/ 1
I’ .
_tied with diagonal member T

1 — g1 i 3T

P/

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

il

80Q.

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

~ .*Jﬁr strengthening plate

3 — hamemor,

wood block

.
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Portal Bracing

(a) A staging shoudd be provided beneath the portal bracing as ithustiated below.

member 10 be
strangthened
potal bracin O
PR © fold
end post Wy scalTalc
Radacl At 1 ~ (LA
S, YR :%?.?_::E:_‘é—.“ﬂ
:* - 500

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

(¢} Replace the existing members with new oncs in such sequence as illustrated be-
low, and fix them with temporary bolts.

(d) Clean contact surface of the gusset plates before fixing the new members.

&

() JRREe sequence of remavat

A.. - .----goquence of installation

{c) Install high-strength bolts and replace the temporary bolts with high-stvength
bolts also,

6.  Lower Lateral Member
A full-width staging should be provided beneath the bridge, which can be used also
for strengthening work for floor beams and stringers.

fioor heam slgeper
stringer
Cd - : o -
4 // 1 tawer chord
/‘
,,,,,,,,,,,, S O — ) b r
| g
\ O
o e | f e e el S S vntitrel sty ook B N oot oyt diicient WO LC),

= A oy d &
board \USD“"SiO'hmg\:imbar or bamboe staging
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6-1 Strengthening of Members between Pancd Points @ and @

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

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

and
‘The following procedure should be applied in addition to the method given in

Para 6-1.

()} Drill new holes on the existing angles.

6-2 Strcn&lzl))lcning of Members between Pancl Points @ angd @ﬂn(l Panel Points @

{(b) Cut off rivets connecting the gusset plates of lower chords and {ix them with
temporary bolts.
!
{¢c) Attach new angles between Panel Points @ and @ by loosening the tempo-
rary holts on old angles and retightening the temporary bolts, which should be
replaced with high-strength bolts.

i
{d) Add new angles between Panel Points @ anl @ in the same method as in

Paragraph c).
® @ e '
_ e, existing mambes
o @
= S =
F T i e A e A S o 4 rs A ]
\_new member
step 2
e new member
(Drr : > z-:y:z.mjg__®

[ Sitiesnnsevai R Sttt a——
@ | @
- existing member

6-3 Brake Truss
Brake truss is to be installed hetween Panel Points @ andd @) .

7. Floor Beams
The following improvement work is cariied owt for floor beams.

7-1 End Floor Beam {Replacement of flange)

(a) - Diill ncw holes through the web plate of foor beam, cut off rivets for connection
with the lower chord, add new members and drive new rivets,

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

(¢} Complete replacement within two hours during which it is allowed to close the
operating line, including removal of the cxisting members, cleaning, installation
~of new members and (ixing them with tempovary bolts.

(d) Replace the temporary bolts with high-strength bolis.

7-2 Intermediate Floor Beam (Replacement of [lange and repair of web plate)
(a)  Cut off rivets for connection with the lower chord and replace them with

temporary bolts.
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8.

(h) Replace the connection angles with temporary ones.

foraporary angles

(¢} Replace the old lower {langes with new oncs in the same procedure as in

Paragvaph 7-1, “end Hoor beam".

(<) Replace the temporary angles with pew connection angles and vivet them

together,

{¢} Repair ol a corroded web plate is to be carried out as follows;

1} Strike the corroded part of the web plate to get rust off.

2} Diill new holes on the web plate.

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

1) Install plates after cleaning and fix them with temporary holts.

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

Stringer

(2)
(b)

(c)
(d)
(c)
{1)
(8)

The waitway track is to be supported with temporary rail girders on other devices,

Improvement of the conncetions 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.

Remave the existing stiut and fix the strengthening angles with temporary bolts,
Fix the new struts with temporary bolts.

Replace the temporary bolts with high-strength bolts.

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

Upper Lateral Member

()

{g}

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

Drill new holes in the existing members,

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

Inscrt new gusset plate into the intersection point and fix it with temporary bolts.

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

Remove angles between Panel Points @ and @ , cut off them to obtaina
required length and deilf holes on them, and then reinstall them original place.

Attach new angles between panel Points @) and @ .
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{h} Astach new angles hetween Panel Points @ and @ , and (ighten the entire
upper lateral member with high-strength bolts,
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1-1

12

Instriection for Repair and Strengthening of Cleveland Types ; 50m(T.T.},
60m (T.7.} and 70m (T.T.)

Upper Chord

(a) A full-width staging should be provided heneath the upper chord as iHustrated

below. mormber to be strunglheﬂﬁd

scallolding

500 . ...800 |

Strengthening of Upper Chord
(a) Clean the contact surface of strengthening plate to be attached and cut off the
rivets of upper {lange plate which are wrapped by the strengthening plate,

(b) Install the strengthening plate and dvill 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 lor other works, refer to the instructions in Paragraph 1, Chapter I, “upper
chord.”

End Post

(2} All the instructions in Paragraph 1 “upper chiord™ we applicable.

Lower Chord (Strengthening of member and installation of tie plate)

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

see A strengthening angtes
e //— Ti T
|
scolfolding %
/ (oS VN N
\angm T _tixed with soaffolding_
___________ 1200 500
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{h) Attach strengthening angles on weh plates alter cleaning.

{c} Drill new boles on the web plate, and tighten (hem with high-strength bolts,

() Al the instructions in Paragraph 3, Chapter [, “lower chord” ave 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 ~ . -
member. o -
8 scaffolding
______ o ] P
| iy
= I | S
- —
\X\ scaffolding
S T \ i
2000

(b) Refer to the instructions in Paragraph 4, Chapter I, “diagonal and vertical members,”
far strengthening of diagonal and vertical members.
(c}) Iunstallation of horizontal members.

1)  After drilling holes on web members and cleaning the contact surfaces, attach
gussct plates with temporary bolis,

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

3} TFasten them with high-strength bolts.

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

Portal Bracing

{a) Refer to the instructions in the relative paragraph of Chapter L

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

scaflfolding

o R Py ==
P \\
A7 s strengthoning
i N smember suspending vire
//// N e L »
/ N
/,:’ | \\\
A Ng-
N = g |- | seottoldhg
S o . ol Jh:ﬁ_;
200,000 _!.-999\ seaffotding 1,500



(b} Fach members should be pre-assembled with high-strength bolts on the ground
or in the bridge shop.
(¢} Remove cxisting members and install new ones after cleaning the contact surfaces

where gusset plates are attached.

(e} Tighten them with high-strength bolts.

L.ower Lateral Members

{(a) For strengthening of lower lateral members between Panel Points @ and @ .
provide full-widih 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 pomt and install a new
gusset plate after cleaning of its contact surface.

2} Cut off rivets connccting the gusset plates of lower chord side.

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

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

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

Floar Beam
The instructions in Par. 7-1 and Par, 7-2 of Chapter I should be applied.

Stringer
(a) A staging should be provided for members between Panel Points @ and @ and
between @ and @ .

L’ " ‘I\_ﬂmr,

stringer

\ suspending wire

S A seaffotding
O
- I I N
‘ l 2.500 ,_I
(b} Strengthen firstly 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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{¢} For installation of the stiuts between stvingers on both sides, attach vertical
angle steels on the web plates by high-strength bolts,  Prior to it some rivets of

the flanges must be cut ol

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

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

[;:ovq; i eb+|}1|]
+
i
+,________
\\ tightened at site
P . tightenad previousiy
+: //_._....__7. .
e + ol -
. L

() Lastly tighten the connection holts of the strats and with the upper flanges of the

stringers,

10. Upper Lateral Members
(a) A partial staging should be provided bencath the upper lateval members as illustrated

below. strengthening
tateral mamber mamber

i

T == . L
\usp_ending
_wire
scaffolding

tied with lacing krar

(b} Yor the improvement work, the instructions in Para, 6 of Chapter | “lower lateral

member” should be adopted.
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1. instructions for Strengthening and Repair of Dayde Type ; 30m (T.T.)

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

Sincc there ave 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 Mcmbers in the Pancls between Panel Points (2) - @ ; @ - @ , @9 - @

and

()

@ - @ (Scc Fig. 6-4 of Main Report}

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

@ @ upper chord
- d%) 77777 T n,,,,,,,or:»,m_ | vertical T
A N 7 _fnembor
( Vs -
N d / O
™ O
\\ // diagonal mermber O
? S I & _ soatfotding
NS
A, 8
A N )
H = fy
7 \\ O |
Q I
4 N [ I
4 s \\ o ly fower chord
& 1 of e
@ o i @ . FL_.— — [
.700 l 6_®£}QJBQQL_ZOQA . +600 ]

{b)

(g)
(h)

(i)

and

Strengthening work shall be carvied out from the cnd panels to the central ones.
Cut off rivets of the filler plate at the intersection point of the diagonal members
and replace it with a new gusset plate.

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. .

Attach strengthening plates to Member @ - @ .

Attach two new angles to Member @ - @ after cleaning it.

Remove the remaining angles in Member @ - @ , drill new hoies in them,
clean and reinstall them,

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

1-2 Diago&g Mcn@i)crs in Pannels between Pancl Points @ . s C@ - @ s @ - @
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The strengthening method is essentially the same as mentioned in §-1. Bud the
cxisting angles ave also to be veplaced with new anes, becanse they ave (oo narow {ov
installation of high-strength bolls,

The holes which are not required shounld be filled with ordinary holts.

2.  Lower Lateral Mcmber

(=)
(b)

(c)

(d)
{e)

The same requirements as for Chapter T 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 rivets for connection with the lower chord members and install
temporary bolts,

Replace the existing angles in Member @ - @ and @ - @ with new angles.
At Panel Points @ ) @ R @ , @ and @insmﬂ new gusset plates before

replacing the existing angles with ncw ones.

3. Stringer

(a)

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

4. Knee Bracing

(a) A staging should be provided as illustrated below.
upper chord
= vestical member “**4*:/ S
/ / Lo
/
/
f“ - 9.
SR, T e -
7 scaffolding O
e D
/ O
strengthening /— - ~
member I =5 1 g9
!
Q‘.._-__ _ L R O
N
~ -
'\\ bt _
susuending wire__—| tower chord
"—"61"_-*?—#:’ AL — *m:_’_:‘:;:i’p

Drill new holes on vertical member and clean it contact surface,

Because the weight of cach set of the strengthening structures is as small as about
200kg, the strengthening structure ean be formed beforchand, and attached to the
bridge.

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

Strengthening ol the floor beam is to be carricd out after completion of the
above-mentioned work.
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IV. Instructions for Strengthening and Repair of Daydé Type: 40m (T.T.}

L. Diagonal Member (Strengthening ol member)
(a) Staging should be erccted over the entire height of the bridge.

(b} Strengthening works for members in the pancls between Panel Points @ - @ )
ONON T CIE T I T
i ) Cut off yivets which arc required to be replaced, and install temporary holts.
But usc of high-strength bolts is required for portion where stress is to be
transmitted.

fi } Remove the existing tic plates.

i) Install new strengthening plates one by one,
tach new strengthening 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 Iength through
timber proteetion blocks placed on the other edge of the strengthening plate,

hammaering

protection

DT
o] to s Singerins
with grinder T

diaganal
_member

iv}) Install splice plates and tighten with rivets,

{c) Ixecuting Scquence for Work for Members hetween Panel Foints (8) and (if) and

between and @ .

The same procedure as described in i), i) and iit), Itera (b) for Diagonal Member
should be adopted.
i} Lalarge the existing rivet holes to a diameter of 28.5mm for ncw rivets having
a diameter of 22mm,
il ) Install the strengthening angles.
{d) Executing Sequence for Work for Mcmbers between Panel Points @ and and

between and .
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Y S

\r’

N
4

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 } Cutolf the stitching rivets of the diagonal member and replace them with

temporary bolts,

ii ) Remove the existing tic plates.

i)  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

v)

X-Xand Y-Y,
Fit strengthening plates to the remaining angle of diagonal member, in the same
procedure as described in iii) and iv) above.

vi) Porform the operations m i) and iv) above during a two-howy train interval.

The sequence of replacement is shown helow,

® @ & @

remove angle install angle

strangthening
plate |

original plate

'jl == = “_-Tﬂ_ — gy ¥
\ in& .

remove ;:;i‘gg:hsmng

angle i il U

Vertical Member {Strengthening of members between Panel Points @ and @ and
between @ - .

(x)
(b)

c)
(d)

A staging should be crected over the eatire height of the bridge.

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

Install angles and tighten them by high strength bolts after cleaning.
Leave the connection of the corner strengthening parts of the portal and the floor

beam untightened with high strength bolts.
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3. Portal Bracing

{a) A staging should suspended as ilhustrated below,
when tightering of high strongth bolts

/ scoffotding

. o ’ T potal bracing
e ] e P
suspending wire
. S . |
(@]
O scaffalding
(9 // ﬁﬁﬁﬁﬁﬁﬁﬁﬁ
— { ey Teermrpiy 1 F Seplpime’ ey n d ‘:_'_T:”ﬁ_
|_soo | soo_ | 600 |

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

(c) Ininstalling strengthening members at corners, insert [illers if an opening of
over 2mm occurs,

2mm

v-j (—- rrrrr - gap is over

Ingen fitler plare

4,  Lower Lateral Member

{a) The same procedure as described in Item (d) of Section 6 “Lower Lateral Member”
Chapter I should be adopted for strengthening of member between Panel Points

@ and @ and hetween @ antd @ .

(b) The same procedure as for Chapter IV for strengthening of the other Pancl Points,

Suringer

4t

{(a) Same procedure as for Chapter 11 is applicable only for installing of struts.
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V. Instructions for Strengthening and Repair Cloveland Typs ; 20m (T.P.}

1.  Floor Beam

()
(h)
(€)

(d)

{¢)
()

(%)

A full-width staging should be provided beneath 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
wrappced by patch plate for repaiv 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 Items (b), (¢} and {d) of “End Floor Beam”
Chapter I should be adopted for treatment of the lower flange.

For repair of corroded portions, refer to the procedure in Scction 7, “¥loor Beam”
Chapter I,

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

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

it ) Cut stitching rivets and replace them with tempovary bolts and drift pins.
Move the sleeper on one side 500mm away to permit the use of a corner
drill.

iti) Ifa train is to pass during the above work, place a temporary packing between
the sleeper and the flange to support the tracks.

iv) Carry out the works for replacement of the flange deseribed 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 stringer diagonally from outside the track -
and then to be placed horizontally for installation in position,

vii) Install splice angles and fasten them with temporary bolts.
viii) 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 ncw angles.
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Stringer

{a) The same procedure as described in Paragraph 8 of Chapter Lis applicable to the
improvement work of stringer.

{b) Remove the existing struts alter the new strat has been installed.

lL.ower Lateral Member

(a) The same procedure as described in Chapter IV is applicable to the improvement
work for the lower lateral members.
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VI, instructions for Strengthening or Repair of Dack Truss; 30m (D.T.}

Upper Chord Member

(a} A full-width staging for the members between Panel Points @ and {(13) and
partial stagings for other members should be provided,

{h} The same procedure as deseribed in Chapter I should be adopted for repair of
the members between Panel Points @ and @ and between @ 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

(2} A full-width staging for the members between Panel Points @ and @ and
partial stagings lor 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 beiween @ and @ .

{c) Thesame procedure as described in Item (¢) of Section | “Upper Chord Member”
is Lo be applicable for repair of the members between Pancl Poinis {8) and @ .

Diagonal Connection Member

(a) A partial stagings should be provided as Hllustrated below.
ﬂ original diagonal member
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{b) Drill new holes using the duplicate scale.

{¢) Cutoff 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 cach side scparately.

(1} After viveting, (il the opening between gusset plates and {illers with resinous
putty or zinc-rich putty.

Floor Beam

(1) 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 memboers.
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(b) Perform the work in accordance with the procedure as ilustrated below.
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{c) Cut off the rivets connecting the floor beam with the vertical member and re-
place them with temporary high-strength bolts,

{4} Provide a temporary H-shaped beam and equipment in order to remove the ¢x-
isting floor heam and install a new one.

(¢) Remove gusset plates of sway bracings and {ix them with the vertical membars
temporarily.

T [ 1T

. . ,‘ L vertical inember
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{f}  The work for replacement of each floor beam should be carried out within a
twa-hour train interval,

Stringer
(a) TInscrt temporary packings under the sleepers,
(b} Cut all vivets and replace them with temporavy bolts.

(¢} Tusert new stringers inside of the existing stringevs (vom underside as illustrated
in Para. 4,

{d} 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} Replace gusset plates first.

{b) Perform the other operations in accordance with the procedure described in
Chapter 1V,

Lower Lateral Member
(a}) A full-width staging should be provided heneath the bridge.
(b} Drill new holes on the lower chord members lor gussct piates,

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

{d) Install lateral angles and tighten them with high strength botts.

Sway Bracing
{a) A partial stagings should be provided.
{b) 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,

{d) Tighten them swith high-strengih bolis.



VI, Instructions far Strengthening or Repair of Dayde Type; 80m (T.T.)

The strengthening methods for various members are the same as described in re-
spective past chapters,
i} As for strengthening of upper chovd, lower chord and diagonal members,
refer to Chapter L,

ii } As for strengthening of diagonal members by connecting with hovizontal
members, and strengthening of stringers and Yower laterals, refer to Chaptey

TL.
iii)  As for swengthening of upper laterals, xefer to Chapter FV,
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