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APPENDIX Vi

SUMMARY SHEETS OF
STRESS CHECK AND FIELD SURVEY



SUMMARY SHEET OF STRESS CHECK AND FIELD SURVEY

In this appendix, vepresentative Hlustrations of the results of stress check uneler
DI-14 Loading, the outlines of structure and the summary of observation of bridges under
investigations are presented.



LIST OF 214 SPANS OF STEE!L RAILWAY

BRIDGES UNDER INVESTIGATION
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STANDARD DRAWINGS FOR REPAIR AND STRENGTHENING

In this appendix, drawings of standard methods Tor repaiv and strengthening ol bridges
under investigation are presented.

The standard drawings presented here show only one representative design proposal for
each kind of deflects based on the comparison of several defferent strengthening methods.

As for explanation for the work, Chapter VI of the main report is to e vefered to.
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In the case of without Side Walk In the case of within_ Side Wolk SECTION_ D~ D s=lnp
{. Re -use_exisling holes - ] ﬁ i
| Construclion Gouge_ fols)_ A
" - KT oot piich =00 VBoll__pitch = KX e T =
web B. 1510 A it plice =1HY, HEBoll _pilch = KX 3 ; %“-‘&‘4}*——@4
| L.120:8040 3 Add L- G 95x15258:8. ) p |
A I - R t=10
Al 1 Gut-tee § S
215 TOXTHED .. L Boxbox0 -Aend Gulzlee shaze. < _
!, Qriginl Angle (B0 XB0x10). o o TTTHEF
LTSNSO __s_(_n_gg__s_};!_;; 10 : _Ffjf”!;”’f—“ & S ) Add Angle 2 -Ls, TXTRD_
! « 5 xT5kG Side Walk - 5 b le 2LS.3£2!’2:¢:§8
Guss. £, ol 1210 Add Angle 1L 75 x75x9 gl M " L A 3n2,
S i 2 ACd R, L:Q
_MTBA pikh =100
0 IS N &
e s WA T A o T e Saiehiattt! Sinte = o~ P
. 4000 e o
&
Refes to Originat Orowing No 4540, 1-3o0ri-4 Refer to field drowing. I R N 3N S R
L. 8le .
e As08

Constragiion Mehod
SECTION A — A SECTION 8 - 8 sk SECTION € ~C  s:ho £) Cut off rivets of original %nee members.
2] Toke off original %nece membars,
3} Drikl mew boll holes.
4] Cleon surface between original ond new member.
51 Add new angles ond knae glele.
) Tighten 1.7, Ball,

2-1s. 75x75x%9 2-C_ 95xI52x88 8-S T5xTg
Construction  Method Consleuction  Msthod - Construction Method
It Dol new boe holos of origingd Ve«licu_l member, $) Dritt new bolt holes of criginod Merdicad mernbor. 1) Dritd new boht oles of kee plote.
2} (ot off rivels of criginol mernbers. 2) Cut off originol ongle portialily. 21 Cleon surfoce belwesn knge plote ond ongles.
3) Take off origing! gussel plote. 3) Cleon surfoce belween origing! ond new odd member. 3) Add 2-angles ond fighten HT.8dt. THE STATE RARLWAY OF THAILAND
4} Clean surface belween origingl and new odd member, i i BT . -
e v ade mefber 41 Add pev membess and tighien HTBoll. STANDARD DRAWING FOR STRENGTHENING A¥sn REPAIRING
5} Add new membors ond tighten HT Boft. 6 - ZI - G—m 5L 15 iseding
- . e Span Type STRENGTHENING OF  |2t-r—E%50—
K Cther Dayde Pony Truss Type = 30™ m =~ {Memb Lail Scale |
Some a5 Ly pagy 1T (k=207 3570 1) AN materiols ore fote S 63101 $541 rolled steel for generol | ™™ KNEE BRACING  Fam | Ciee
; struciure or molerials of equivelent, K oM.
. : - oo e Oodigned by P
2) All high-strength tolts $1.B) are M22 {($){FIOT), and assumed frictionol QDISYRICT ¢
coefficiens of conlacl surface os {offows. _Mwe | | Checked by [
Y lor coaneclion tz 04 Remarks Checked by ———
iy for shitch iz 03 B
3) Al dimansions 1o be checked in ihe field. Chacked‘ by T
Chackod by S
Checked by .
A o N




OAYDE _TYPE (L=500) __s:lz2q

Origingl _Members

¥
P e

7]

R¢ - vse
.exigling holes

1)
2)
3
43
5

Cut off rivels of originol members.

Toke off oiginod member and gqussel plale.
Glean surface between originols ond aew members,
Hitoch new ongtes ond qussel plale.

STRENGTHENING _AND/OR_REPAIRING OF UPPER LATERAL

m
DE_VRIES ROBBE TYPE (=350}  s:Wzo

_Origing} _Members

_Strengihened  Members

_Re-usm existing holes

Construclion Melhod Generol _ Notes |

1) Cul off rivets of originol members 1) Al maleriols are lobe SIS GIIDL S343 wwied steel Soon Type
2) Toke off original members. for general stroclure or moteriols of equivolent. R
31 Orill agw boll holes e .
4} Cleon surfoce between originals ond new members 2)  ASl high-sirength bolts {HT8) are M22 ($) (FIOT), ond T
5) Mloch new Angles and Gusset plote assumed frictionat coelficierd of contoc! sutface as follows. ThwmeE -
63 Tighten HT Bolis i} for conreciion 1= 0.4 I

. i Remeorks

it} for slilch fz 03

3) ANl dimensions o be checked in the field.
OATE

m
CLEVELAND TYPE (L+40.0} _s:¥30, ¥20

Filler B

enisling _hale

120 79275x9

Consiruction  Method

1] Cut off rivels of original rnembers.
2} Toke off origingl members,

2} Cleon surfste Detween ofiginols ond Aew WeMbErs.
4) Add new Angles ond Gusset plate.

5) Tighten  HT Bolts.

Filler, B

AL 57509

" THE STATE RAILWAY OF THAILAND

STANDARD DRAWING FOR STRENGTHENING #NO,

for  REPAIRING

- STRENGTHENING AND/OR
PPER

F U

DL 5 lgoding

“unit_ Scale
mm V20 |

| Designed by

Checked by
Chacked by
checked &y
checkad by

creckad by

"ORAWING NO. | o )_‘




LOWER LATERAL
YOV s:Y20 DE VRIES ROBBE TYPE (L=50.0) _ 5:¥30,720_

Strengthened  Members

Consiruciion Melhod

. Re-use_existing_holes

_glﬂo.n_i.ng__w_!fgie,,b,ez!_»mn/

Lower Chord ong Guss R..

New Guss . 1=10

&

1) Cul off rivels of conneclion of odgingl members.

21 Toke off odgimal rembers and gusset plokes.

3] Drifl aew bolks hole of Lower Chord.

43} Cleon suwrfoce belween Lower Chord and new qusset plafe.
5) Altoch new qussel plotes ond new ongle

6) Tighten HTBolt.

Censtruclion  Method

Some woy os DAYDE TYPE
But con wse original gussel plate except cross poinl ond

Generol  Notes ;|
{1 Al materiels ore fo be JI1S G3I0I SS4t rolled slcel
for generol siruciure or motesials of equivalent,

2} All high-sirenath beits (HTB) ore M22 (43 (FI0T}, ongd assumed
{rictiona! coefficient of contect surface os fallows.
i} for conrmclion {204
i} for stitch 203

3} Al dimansions lo be checked in the field.

‘ﬂﬁllﬂ' R._

Construghon  Method

Same  woy as De vries Robbe lype.

THE STATE RAILWAY OF THAILAND

STANDARD DRAWING FOR STRENGTHENING AND/R  REPAIRING

PYPPEI A T B, 15 Teading ]

5000 188 lygwvers  LOWER LATERAL  {Unif] “Scole |

b o I'mmbso, V2o

) K.M. s - o - .

E'QE.\’.IB'EF_._ —)_:__—“—_ Dasigned by - —

LINE I Checked by U

Remocks Checked by S,
Checked by I
Checked by S -
Checked by e

|oare__ |~ orawme MO { ]
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PRV I I

i

TRENGTHENING Of BRAKE TRUSS

DAYDE Type

SEC. A A

::::r'::"_if/ Floor heom
L,
i (L 2029010
129, Lo
5 :17|l Re-use_existing.hote
At )N Gusset B
B
- Lenter of siringer
Gusset 8. 129 .
MARKING  DIAGRAMS
) b - Y AP

L. 90xG0x10

PREPDHPDT

s=his

. _Gentor of I slringer

I L] I

j
L 100xI0G% 13 {"qs(l)

g ialt SEESNE LR YL LRI

L. 130Xx130 42

LAEN AR A

New ongie 20x90x 10
/Originul angle

ginot angle

-New angle 90xQ0xI0

1} Al maierials ore 1o be JIS 63501 SS41 rolled slea)
{or geserod stuciure or malerials of egulveicnl.

2 Al high-slrength bolls (HY8) are M22 HI(FICT)Y, ond assumed
feictional coefficical of oontoct surface os falows.

i} for connegtion f& 049
il for slitch fz 03

3) All dimentions to be checked in fhe field.

THE STATE RAILWAY OF THAILAND

Gussel e, <9

STANDARD CRAWING FOR STRENGTHENING MWD op REPAIRING -

Span Type

STRENGTHENING OF | _BL_15 Tooding

_______ 1" "BRAKE TRUSS veil | seale.
kM - T
DISTRIG Designed by A
T A -0 —
Remorks Ctected by e

Checked by -

Checked by -

Chacked by -
oate ] oRavNG N [ ]
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REPAIRING OF COVER PLATE (Dayde Type)

_Re-Use Existing holes
Corroson.

STRENGTHE]

Repoired
I§ ) %2

,

( Griginel cov. £ )

{Reptacement )

TR S - A—
ake_ ofl ___/ Hi \Bou M22.

e vt Ao ey o m i eTAa

When {ov. P has no need Io repair, conngciion rivel of
between slringer and Floor beom have 1o be chonged 1o spring washer Bolts.

.O\OOOOOOQOQOOQOQBQGI—

]
~

- ARe-Use Existing hotes.

ugper flonge

I Re Use Existing hql‘ei , Reploced
2-155"% 4% % 2-E5130 x130x 12
. / Cioke off ) pd g
| B I Y , -

ENING _AND/OR REPAIRING OF FLOOR BEAM.

REPAIRING OF LOWER FLG.{Cleveland Type)

New bolt holes.

__Re-Use Existing holes

Z-15130x130x%12.

Re Use i-.xisnnq holes_._ .

REPAIRING OF WEB PLATE_

Criginal anqlr;z H
2-155% 4"« s {10 .
Ve f ¢ off}

in 1he case of no clearance for udded ongle.

STRENGITHENING AND OR

+ +1i|l|+ll-i-

2
Boling _of . no couoded,/’g
Ploce_of web_Plale_ 5

Re- Use Fxisting hotes

{> {foc water-proo

=~

h!
(,"(%5-2253 . FilR.
: “f f“:“". PR N Il

REPAIRING OF UPPER ond/or | OWER FLANGE

Cleveland Type)

Field welding is for ihe opurpose of waterproof

REPAIRING OF WER PLATE

1 Ife.-efe.

"[\/‘
|

o

feis + ++ 5 +:

=

AN
o RuE ‘\\\l\.“‘*’
#—em——. Y@
&S ”ﬁm‘m'?

A
!

!
1
T edly I!L—“
. 3, :-:J_I:n

\ Strengthened
I-8 _340x250x 9 x 14

General Notes;

11 Al moterials ore lobe JIS G301 5541 rolled steel
for genaral sleuclure or malerinls of equivalent
2}. A high-strength bolts (HY.8) ore M22 {8} (FIOT}, and assumed
frictionol coefficient of conlact surfece os follows
1] for connection 1204
i} for stikch 1203
3). ANl rivets ore 222 {4),and 10 be rolled steel for SV 34
WIS G 3104} or materiols of equivalent.

4] Al dimensions o be checked in Ihe fisld.

\
1
i
i

Re - Use Existing haoles

~THE STATE RAILWAY OF IHAILAND

STI\NDARD ORAWING FOR STRCNGTHEMNING A"Dlgg REPAIRING

SPM Type | tpembers STRi:NGTHENING ANDIOR 'u?r.li-; 15 losatdlragm
REPAIRING ()F FLOOR BEAM Twm FUR
_ku X
DISTRICT o Designed by ——
LINE o | Checked by e —
Remacks Checked by
Checked by — e
Checked by [,
Checkes by e
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N g g bt

CLEVELAND TYPE.

121

N

E__VRIE

210

__E%“‘?ﬂ

This type hos Lalceo!
brocing of shinger
therefore can not
oitach fingles to
inside of shringer,

§4Q

_CLEVELAND TYPE

888

S ROBBE TYPE.

_STRENGTHENING AND/OR REPAIRING OF

_STRENGTHENING AND / OR REPAIRING

STRINGER.

OF_STRINGER AND BRACKET _ s-lno

_STRENGTHENING OF BRACKET

e e v e A e o

Temporarily toke off while consiruclion,

) (250, - -
.z _Fill. B 15040
a Upper Flonge. sudc only -:?i d o
- G se BT Ealls
2:Ls 75x7549 / - ‘ 1
{Strengihencd) i o l
Wb B 1210 — e e e
End stringer
Conshucl!on Meihod Surul 6f stiinger HIBol Pitch 110
1) Drill new boll holes. (Strengliened }
2} Cleen surface beiween originol  ond newAngles.
31 Atlach new Angles ond Bolling.
43 Strenqihen strul of shringor,
e e QD
___L 2800 _SECTION A — A
e e Pll.c_h_; !QQ,,,,, R
¢ Use Guss. ®..1.210
- . - —
T L 8- & - 70_.._.._°._ BBttt — P G BB )
Strengihen Upper_and Lower both f/ “w 1
Flange side, i oui side Original Rivet holes f miv /__I__— L 130x130% 3
of Web ploie only Mucking by erdinocyBalis 2-bs7ox?sxgy byl
{Strengthened} I} } .
@ ~,'r,, . Strul of slringer /EL,__lfi
N o {Steengthenad J
] S — Wbt b — O - —— O 9
Consifuclron Method - o %
1} Take off oiiginol strui of siringer .
2y Drill new boit holes ond cleon surfoce between original ond new Angles.
3) Altlech new Angles ond Solling by HT.Bolts.
4) Sirengthen sired of stringer.
T ‘%ggg S Deneral_Notes:
. 2200 . _ N o _ _— T
2000 - o j__ o .&Oﬂjljpll_{;h : 100) o 1] AN malericts are lo be JIS G3101 3341 rolled sleed
o T o o —— ¥ for generol shiuciwre of malesiols of equivalent.
2} AW high strengin bells (HT.8) are M22 (-$HFIOT), and
== el — TR ) L ossumed fictional coefficien] of conloct surfoce as folkws.
] 3 ———. -4 ) T s i} for comngction 1204
A Cleoning %) 0 = i) for skitch 203
 Tenporary take off g;‘ . @ j Y 3) Al dimensions % be checked inthe field.
“"for loke off Lower Flonge Strengthening of V-Stiffener 0 BT [
il shei [¥H a3 1L 1557519 I A7 (Sirengliene @ 7 i i
Angles of original stringer. [ — 1oL faREA RS 7 Stenglbening of V-Stiffenar I
#0 FiL®. 1=9 E{g & Y ..add 1-L70X75R S fitl ke, _1=9
’ .. FWR. 129 T
3 P 1= % Oiginal Rivel boles @ Z
v } %ing by orch -5k 1
Re -Use Existing hotey 1 v-stitt fage 'é} pocking by orsnanyBlls, /l’— S4lt Angle [}j,' Z  THE STATE RAILWAY OF THAILAND |
4 bod a 7 . STANDARD CRAWING FOR STRENGTHENING AW0/oR REPAIRING
SR 01 | PR IR R | B i bt N g
e e e e . 0 —— I et e . o R "STREAGTHENING AND/OR _DL. 15 Toading
S L " "Jl t °- :H_.__..A ] __~_A__]L Spon Type Dsambers gﬁg“%gﬁc?f STRINGER Yot | _Scala |
- mm
| e . ANL -
2o Us 130 %1304 // New sirob ol sieingee e H L o _
(}{'gplggn}e}gl i {Sllenqlhenedi LFEA DlSTF“CT Desgred by —_——
Censtrugtion !?Atethad _ . LI 1 T checkes by -
11 Take off grigina! strul of Sringerond connection angle f-ere e
2y Cleon surfce belween origing's ond rew fngles. Remdrks Checked by —
3) Attoch new Angles and Bolting by 11T Bolts. N
4} Shengtnen V-Stitfenar and strul of stringer Checked by —— e ——
Cheched by [
Checked by [
oare | T T jemaume o]




T?wcon Rs. 15529 x 380
7 2-Fill ®s. 80x 9x 380
el

1=9.5

an _

Fig.
Show 1)

CTTRASTS B}
/ Re_Use. Existing_holes_.. ..
1) Melhod of H.Y Bot

Existing rivets i¢ be thanged to

[) Method of Rivet

i) Stringer side

neclion plotes ond ncrease H.T. Bolts. - _
llji?: “o::‘be; o'; tive?: Cieon Swrfoce belween griginal and
additions.

i) Ftoor side _
Chenge the eaisting sirls o oew dvels.

{No necessory 1o increase 1he nunber
of rivels)

L6 a s 2"

LA .{_?i 7
a4 ;-
;éﬁ;ﬁ N ___Re~ Use Bdsling holes__
, 244172
Web g&it% Web
t=127 741 % =175

I

Fig.
Shawen 1)

11 Method of Rivet B} tethod of HY.Dolt

t} Stringey side
Chongo Ihe exishing rivels to new rivels
{No necessory to incresse fhe number of rivels)

i} Floor side
Additional rivet  necessary anly one
therefore use N1 Boll is belier.

Same way as CL 30™ ype.

Fig .
Shower

[ Wethod of Rivet

i} Stringer side Some
Some way os CL ao™ type.

i} Floor sde
Mo nccessory ¢ strengthen

2- Fill

Re-Use Existing _holes
[} Method of Rivet ")
i} Stringer side
Same woy os CL 30 fype.
Wi} Floor side

Change the existing vivets o new rivels
(Mo recessary to incrense the number of rivels)

... Rezuse Cuisting hales,
.. Ciiler I,

Rivers - slringer side 227

) Methed of H.T.8olt

Floor side 209

M KMeihod of Rivel
i) Stringer side

n

a ¢ L 3™ 1ype.
way s w #) Floor side

No necessary te strengihen.

Fig
Showen £

Chonge the exisling rwels fo new rivels.

{No necessary o increase the number of rivels)

2-Con Rs 155X9 x425

w3 80x9x 425

Fig.
Sharmen 1

Mothod of BT Bot

Some way 05 CL 30" type

Genergl Notes;
1Y AL moleriols are to be JIS G310 $841 rolted steet for gencrot
struciure or maleriols of equivalent.
21 AR high-stkenglh boils (HT.B) are M22 () {FI01), ond assumed
friclionat coefficient of coploct surface os follows.
i) for conoection FZ 04
i) fx stidch fZ203
31 All rivels ore 22%(4-), and to be rolied steel for
SV34 (J15 G 3i04} or materials of equivalent,
4) All dimensicas o be checked in the field,

Remark
in floor side,there are many loose rivels.

Tensile sicess works to these civels,
iherefore these rivels change to HT Solts is
bietter thon re—-use rivels.

THE STATE RAILWAY OF THAILAND

STANDARD CRAMWING FOR STREMGTHENING AND for REPAIRING

Egﬂ;jvq renbars STRENGTHENING AND/OR L
REPAIRING OF STRINSSE(*_§_ o
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LINE Checked by - —_
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checked by —
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checked by e
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CHANNEL _TYPE STRUT
-7 SEC'I 0N A-A

Strul_

Lower Lateral N\

_DAYOE TYPE |

ORIGINAL _SECTION

SWAY BRACING OF STRINGERS AND HANGER FOR LOWER LATERAL _

(L=30™).

STRENGTHENED SECTION

______ —tm
2 (
<@
17

S .

cto ¢ of shringers

Note 1) Srud pioce fo e 47 pont ol shingas.
2)  Require over 3 commeclion bLOHs.

DAYDE TYPE.

{L=40™

ORIGINAL. SECTION

STRENGTHENED SECTION

SECTION B -~ B

l-ﬁler &)

Mole . 1] Stral place to be <72 point ot stringers.

2Y Require

HANGER FOR LOWER LATERAL

over 3 cornechon  olls,

S: g

TRUSS TYPE _STRUT

Lower Loltrol

ICOxlODMD )

CLEVELANO TYPE (=707}
S-1

gss

T

¢ 1o ¢. of siringers

Lhgea
S5-2.
STRENGTHENED _SECTION
ir
3 L 75u76x9
A i
7 ]
o }
; !
b 1
L, 75x75x8 —
L idxio _‘Z‘ 51‘1‘? }
! Fioor 4

P

s=h5_

MARKING _DIAGRAM

&toc of floor beams L7769

General  Nofes;

13 AIF materiols ore 1obe JIS 63101 5541 rolled siel for gentr
siruclure or moleriols of equivolenl.
21 Alb High- steengin bolis (HT B} ore 822 4 (F10T), ond assumed
frictanc! coefticen) of contoc) swrioce os folfows.
i} for conneclion iz 04
il for slikch Fg 03

3) Al dimensions o be checked inthe field.

4 N i \br_fifL

THE STATE RALLWAY OF THAILAND
STAMDARD DRAWING Fon STRENGTHENING AND/R  REPAIRING
Spoa Type SWAY BRACING OF T |0, 15 dsoding_ |
———-—"=-—{tembers STRINGER ANO Hmcm Ot {7 Scole |
I FOR LOWER LATERA Lo | &5 Tho

KM

OESTfil_CT" _—77 i 7 Dasigned by e
| ulwe | o ] Chacked by [P
Remorks Chacked by N .
Checked by e .
Checked by S
Checked. by -

onte | o ORAWING NO. |
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‘\..Conneciim,;‘g

_.-Filler K

Require over 3 copnection riveds

Conslruction  Method

13 Cui off rivels of original members,

21 attach filler plales and connection. ploles
3Y Pock resin putty for wolerproot

41 Riveling

_REPAIRED_

Pack_resia putty for watergeood

MEMBER

a

\)

L New Glss . B

Conneclion _&..

|

ERI T

e

HAFES=8rs=%

R o T 7 K 2

. Require over 3 conneclion civets / .

Conslruction Method

1% Cub off rivels of origingl members.

2) Toke off orignol gusset plole

3) Altech new gussel plote, new coaneclion plotes
41 Pack resin putty for waterproof

5) Riveling.

1A

. Pack cesin puily for wolergroof

Genorat_Motes :
1} All matesiols are to e JIS G101 SSa41 rolled sleel for
structure or molerials of equivolent
2) AN rivets ore 22P(-4), ond Jo be rolled sleel for
SY 34 {J1S G 3104) or materiols of equivatent.
3) Alt dimensions lo be checked i the field .

THE_STATE RARWAY OF THAILAND

STANOARD ORAWING FOR STRENGTHENING ANC/or  REPAIRING

S e S S0 o] s T
K. M. ” o R
ostmeT | T ”_—1 Dosigned by ———
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Checied by e
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B b S ey N B s

STRENGTHENING OF PLATE GIRDER __s-Wzo

I e B30 e [ i e RB00Q
SECTION A —A
‘}\“} _Spl. R, e IQ__,T
[~ i = ;;— e i I '_-'7— == §1 =
et Ty -ﬂ' oA TN Sireagthencd
| II 1 b 75%75%9
o-Use Existing botes 1 | | { New Member)
| i g
_(é [~ Web B .} 6000 Fib R 415 = }
i |
I
! i
—_— » e 2 ¢ T o ¥t 7l
P N : [
] Al == Re-tse_Exisling holes
al __Bew bolt holes  IRe-Use ,,kde‘ﬂ_bcﬂ_ilo!ﬂi,,i, N L 800
+— Existing hates /' Re-\se Eusting holes . Tto €. Main Girders
zm-__.__JJgfz,,,____.J_. S5 bowves o f o wesoo L e ____-,JDS_I;";__._.___-_‘_.___,MJZIEL)_AJ‘ 980 __ _ | Note:
In the cose of Conneclion Ports o,b,c
Use HIBoHs M20P (4-)
Consiruction Methoed
Construction  Method DETAILS FOR BOLYING 1) Take off rivels ond gussels shown Parls a,c.
[} Bl new boll holes o web plate of moin girders. Al HT.Bolts of mein girder obey as follows. 2) Clecning surfoce shown Parls o,b,c.

31 Add mew qussels and lighten  HYBoils.

2} Take off original veiticol sliffener which obslruct
4)Add new angle and tighten HTEBolls.

attochmenl of sirenglhening members .
3} Cleon surface hetween web plale ond new ongles.
4} Add new ergles.
5) Tighten HT1.Bolls.
6} Add filler plotes ond verbicol sliffeners.
7) Tighlen  HT. Bolls,

T LIDT e et

$T Balt pich @ P, less than 1507

Sengral Notes |
1) AN nateriols ore to be JIS 63108 S5 rolled steed for generol
struciyre of malcdiels of equivalent. — LN L)

2) All high sirengh bolls {HT.B} are M22 ($3{FIOT) and ossumed friction STANDARD DRAWING FOR STRENGTHENING MDas REPAIRING
coefficient of contoct surfoce ) as follows. Spon Type | STRENGTHENING DL._i5 Teading
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DRAWINGS FOR NEW BRIDGES FOR REPLACEMENT
AND CONSTRUCTIONAL METHOD

chcn bnd;)cs ave considered for acplaccment in the project. I‘,xp[anallon for replace-

- mend woik of these I)ndges with illustrations and the schematic drawings and approximate
steel weight of the new bridges ave presented in this appendix,

[1] Bridge at Southern Line 77 + 844M

1

2

Genceral

District : ~ Hua Hin

Existing Bridge
- Type ¢ Through truss bridge
~ Span - : 1x25.5M -
c.to.¢ 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: 39.9¢

Mecthod for Exccution

2.1 Selection of Method for Kxecution

The existing bridge is of single-track through truss type, having a span of 26.5m. It

will e replaced by a through plate girdcr bridge during train intervals.

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

(b) ‘I‘hcrc arc no structurcs nor other obstacles in adjoining areas, and this provides

a suffictent space for crection of the new bridge and dismantling of the old bridge.

- (¢) The bridge is casily 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.

" Forreasons of the above site conditions and high rent fee for construction cquipment

like truck-cranes, it is proposed to replace the existing bridge by the transverse sliding method
using stagings and to employ ginpoles for erection of the new piate girders and dismantling of
the old truss bridge.

2-2  Scquence of Execution

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

{2) Stagings for ercction 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 instalted in the new bridge to complete the erection on the
stagings. ‘Then, sleepers and rails will be set on it

(4) Removal of shoes from old bridge and remedeling of shoc pedestals

After jacking up the old bridge, its shoes will be removed. The portion of
abutment Lo bear the shoes is remodeled in such a way that holes Tor anchor bolts
to fix the shoes are bored and grooves to [it 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 Jower beams and rollers, 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 {or the new girders will be
placed in position.

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

(8} Dismantling of the old bridge
The old bridge removed will be dismantled by means of a 2-ton ginpole crauc.

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

2,

General

District :  Kanchanabui
Existing Bridge
Type @ Through truss bridge
Span @ 8x20.8 M
c.to.c of main trusses: 4.0 M
New Bridge
Type : Through plate givder bridge
Span @ 8x20.8M
c.ta.c of main girders: 4.0 M
Weight of steel: 8 x 27,4 = 219.2

Method for Exccution

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 crected 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 sitc 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 to 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 cfficiency. 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 trusscs over the low water channel. In such a case, a hoise made by remodeling
a pile driver will be used for erection and dismantling.

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

On fand
Stagings will be erected at the site for erection, transverse sliding and dismantling.
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2-1-2  On water
New bridges will be evected on the stagings installed on land, moved o the specified
position in the longitudinal direction and then shiflted transversely by sliding.

The old bridges will also he moved back longitudinally to fand for dismantling,

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

Hoists made by remodecling pile drivers will be used for erection and dismantling of
the bridges,

22 Sequence of Execution

2-2-1  On Jand
{1} Preparatory works
The site of temporary supports for evection trusses and a haul voad for
materials will be prepared.

(2} Assembly of ercction trusses

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

(3) Asscmbly of new bridges
New bridges will he assembled on the erection trusses by means of hoists made
by remadeling pile drivers.

(4) Tinal tighiening of high strength holts 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 transverse sliding and the both bridges will be coupled temporarily and
slid transversely at the same time.
A LBHP engine winch will be used for transverse shiding.

(7} Installation of new shocs

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

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

2-2.2  On water
(1) Lrection of temporary supports
Timber supports about 5m in height will be erected on piled foundation on
hoth the upstream and downstrean sides of the piers,
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(2) Taection of crection trusses

Two scls of erection bridge consisting of lour trusses in pavallel witl be used
for the crection of the new bridges and another two sets for dismantling of the ol
bridges. On land cach set will be evected to the height of 21m and then transported
by trucks on rails (o the site of ercction where it will be lifted with two ginpoles on
to the timber supports, The two scts of erection trusses will be connected by an
adequate struts and rails will be laid on the trusses.
(3) Asscmbly of new bridges

'The new bridges will be assembled on the ercction truss bridges on land by
means of hoists.
Alter adjusting their camber, high strength bolts will be instalied 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, each having a capacity ol 8 tons, on rails on the erec-
tion trusses to the place of installation.
(5) Removal of old shocs, 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 vemoved by transverse sliding will be hauled on the trusses in
the same way as the new buidges.

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

2.9-3  Priority of execution for the vight and left river banks
{1) The operation on the left bank {Bangkok sidc) will he started first, since itis
casier to bring construction equipment to this side.

{2) The work will be executed on both land and water.
(3) On completion, the ercction 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 right bank will be exccuted in the same way as on the left
bank.

(6} After completion of the work on the right bank, the equipment and facilitics
will be transported to the left bank.
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[3] Bridge at Southern Line 153 + 788M

1. General
District :  Hua Hin
Existing Bridge
Type : Through plate girder bridge
Span  : 1x 16.0M
cto.c of main trusses: 3,49 M

New Bridge
Type : Through plate girder bridge
Span : 1x 16.0M
c.to.c of main girders: 4.0 M
Weight of steek: 19.0t

2, Method for Execution

2-1 Sclection of Method for Ixecution
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.

(2) ‘The existing bridge has an overhead clearance of about 5m and the low water
channel is about 50cm in depth during the dvy scason.

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

{c) Therc are no structures nor other obstacles in adjoining areas and this provides
sufficient space for cerecting and dismantling work.

{d) Thesite is accessible by a road nnning ncarby, which facilitates the transpoit
of construction materials and equipment,

For reasons of thc.abovc site conditions and high rent for construction equipment
such as truck-cranes, it is proposed to cmploy the transverse sliding method using stagings
for replacement of the existing bridge and to use ginpoles for erccting the new bridge and
dismantling the old one,

2-2 Sequence of Execution
(1) Preparatory works
A haul road for materials and cquipment and the site for staging construction
will be prepared. _
{2) Construction of stagings for crection and transversc sliding
Stagings {or asscmbly of the new bridge and transverse sliding of new and old
bridges will be constructed adjacent to the existing one.

(3) Asscewbly of new bridge

Main plate girders, floor beams and stringers will be assembled in that order
using a 5-lon ginpole. Alter adjusting its camber, high strength bolts will be installed
in the bridge to complete the assembly. Sleepers and rails will be liid 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
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abutment to bear the shoes is remadeled in such & way that holes {or anchor bolts
to fix the shoes are boved and grooves to {it the ribs attached on the shoe soles are

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

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

After transverse sliding of the old byidge, the shoes for the new bridge will be
placed in position.
(7} Installation of new bridge by transverse sliding

‘The assembled 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 dismaniled by means of a
3-ton ginpole.
{9) Removal of temporary installations

Stagings and other temporary installations will he 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 1 P x 30.0 M
c.to.c of main trusses: 4.0 M

New Bridge
Type : Through plate givder bridge
Span : 1 x30.0M
c.to.c of main girders: 4.6 M
Weight of stecl: 51,21

2, Method for Execution

2-1 Selection of Mcthod for Exccution
The cxisting bridge is of a single-track through truss lype with a span ol 30.0m. It
is to be replaced with a through plate givder bridge during train intervals.

(1) Marshland stretches underneath the bridge and there are scattered puddles.

(2) The puddles are shallow and can be filied up.

{3} The site is not accessible by a roadway tor bringing construction materials and
equipment,

{(4) The existing bridge has an overhead clearance of about 4.0m, which shoukbd

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)

(2)

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
catricd out.

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)

(4)

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 trollies to the crection site.

Assembly of new bridge
Using ginpoles, the main plate girders, loor heams and stringers will be asscmbled
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in that order (o complete the assembly, After adjusting its camber, high styength
~ Dolts will be installed in the asscinbly, and sleepers and rails will be kid on the
compleied bridge.

{5) Removal of old bridge by transverse sliding

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

(6) 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 {ix the shocs are bored and grooves to fit the
ribs attached on the shoe soles are formed by chiselling.
{h) The new bridge will be slid sideways in the same way as the old one.
{c) When slid to the place of erection, the new bridge will be jacked up and,
after removing the rollers, installed on to the shoes.

(7} Remaval of old bridge
(a) Stagings will be constructed at the panel points of the old bridge.
For these stagings the materials obtained by disinantling the stagings uscd 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 ovder,

(8) Dismantling of stagings
The stagings {or dismantling of the old bridge and for transverse sliding will be

dismantled.
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[5] Bridge at Northern Line 70K + gegM

!

2

General

District :  Bangkok
Lxisting Bridge
Type : Through truss hridge
Span @ 2x (1 x31.7M)
c.to.c of main trusses: 4.7 M
New Bridge
Type : Through plate girder bridge
Span @ 2x{l x 31.7M)
c.to.c of main givders: 4.6 M
Weight of steel: 2 x 56,7 = 113.4 ¢

Mcthod for Exccution

2-1 Selection of Method for Execution

{a) The existing bridge consists of two singte-track through trusses, each having a
span of 31.7m. Duwing 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 riscs.

(¢} A 10m-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 {ons,

(¢) Overland transport of the construction materials and cquipment to the site is
casy, because it is Jocated near railway stations and roadways.

(f) The RSR has ercction trusses in stock,

For reasons of the above site conditions, it is proposcd to use crection trusses oy

crecting the new bridges and dismantling the existing bridges by suspending them from the
crection trusses. Temporary stagings, consequently, will not be vequired.

2-2 Sequence of Execution

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

(2) Assembly of erection trusses

Ercction 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 trusscs
will be stacked one over the other on cach 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 crection truss assembly and trollies will be installed
there to suspend the existing bridge. The ercction trusses will be supported in the



neighborhood of the existing abutments and will have a total length of 40m to
move out the dismantled bridge members and move in the new givders. About [dm
of the truss length will be extended in the direction of the railway station of Avyuthya.

(3) Dismantling of existing bridge

The Noor beams of the existing bridges will be difted by hoists from (he crection
truss assembly. In other words, the whole old bridge will be suspended through the
{loor beams from the evection trusses. The existing railway tracks will he dismantled
beforchand., Kach dismantled structural member of the old bridge will be lilted by the
trollics on the top of the ercction trusses and hauled in the direction of the vailway
station to be lowered on to the ground. The trollics will 1ift the structural members on
both upstrcam and downstream sides at the same time for ballance. The upper chord
members, web members, lower chord members, stringevs, and floor beams will be dis-
mantled in that ovder.

(4) Replacement of shoes
‘The existing shoes will be veplaced with new shaes.

(5) Assembly of new bridge

When the dismantling of the existing bridge is linished, the assembly of the new
bridge is started, leaving the erection trusses intact.
The sequence of assembly is a reversal of the order of dismantling the old bridge. The
floor beams will first he suspended from the ercetion trusses and the main plate givders
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 ol 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 divection of the railway station,

(7) Switching Lo 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 cxisting bridges
located by the side of the new bridge.
(8) Replacing of the remaining bridge

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

When the replacement of the two old bridges, the site will be cleared of ail

obstacles.
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[6] Bridge at Northern Line 557K + 622M

1. General

District : Lampang
Lxisting Bridge
Type @ Deck truss hridge

Span ¢ I x 30.0M
c.to.¢ of main trusses: 2.5 M

New Bridge
Type : Deck plate girder bridge
Span : 1 x 30.0M
c.to.c of main givders: 1.8 M
Weight of steel: 38.3

2, Method Tor Exceution

2.1 Sclection of Mcthod for Excoution
The existing bridge is of a deck truss type with a 30m span built over a valley flanked
by very steep cliffs. Ttis 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 ol about 10m below
the railway fevel and the viver almost dries up during the dry season,

(b) Itis 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 ol the above site conditions and limited local experiences with construction
works using a cable crane, it is proposcd to adopt the transverse sliding method using temporary
supports and to use ginpoles lor erecting the new bridge and dismantling the existing bridge.

2-2 Sequence of Execution

(1} Preparatory works

A haul road for construction cquipment and materials will be built and the site
for construction of stagings will be prepared.
(2} Chipping of concrete base for new shocs

The concrete base [or the new shoes must be lowered about 5¢cm to match the
fevel of the new deck plate givders.  For this reason, the concrete forming the shoe
base will be chipped heforchand as shown in Fig. 1. For this purpose, the existing deck
truss must be supported on temporary saddles,
‘The cancrete ol the portion where the tempoary saddles will be set is locally chipped
first, ‘The existing bridge is supported on the saddles, and the old shoes are removed.
Then the conerete at the basc of the new shocs is chipped to the required level and the

new shoes are temporarily installed.
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(3} Construction of stagings

Stagings lor assembly of the new deck plate girder bridge and for transverse
sliding of the new and old hridges 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 meimbers will be
rofled on logs over the stagings. The structural members will be lilted by ginpoles
for assembly. When assembled, the camber of the bridge will be adjusted and high
strength bolts will be fastened to complete the new deck plate givder bridge. Rails
and slecpers will then be laid on it,
(5) Transverse sliding

After transversely sliding off the existing deck truss, the new bridge will he
slid sideways for instaflation in position and the shoes [ixed securely. Train opera-
tions will be suspended during this work.
(6) Dismantling and reercction of stagings

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

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

All the stagings wilt be dismantled to complete the entire work.
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[7] 8Bridgs at North Eastern L.ine 323K + g16M

I.  General

Distyict : Lam Chi
Lxisting Bridge
Type ¢ Through truss bridge

Span @ 1 x30.0M

c.to.¢ of main trusses; 4.0 M
New Structure

Box-culvert

2. Mcthod for Execution

2-1 Selcetion of Method [or Execution

The existing bridge is of a single-track through truss type with a 30m span, It is
proposed o construct a box type concrele culvert under the bridge which will have an
adequate ¢ross 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 e necessary.

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

(¢} The river current is very slow cven during the wet scason.
(d) The carth of the site can be used lor banking.

Based on the above site conditions, the cross section of the box Lype concrete culvert
and the methed for exccution are recommended.

2-2 Sequence of Execution
(1) Preparatory works

(2) Lxcavation and foundation for culvert

Ixcavation and foundation for the box culvert will be carried out by human
power, The carth resulting from excavation will be retained at the site temporarily,
as it will be used for banking and rcfilling,

(3) Construction ol box culvert

Boulders will be faid 20cm thick for the foundation of the culvert and rolied
adequately and the concrete will be placed to a thickness of 10cm over the boulder
foundation. Formwork will be crected on the foundation to place conciete for the
box culvert. Placing of concrete for the culvert structure will be carried out for the
lower [loor slab, side walls, upper {loor slab and wings in that order.

{4) Refilling and banking

Both sides of the culvert will be vefilled with the carvth from the excavation and
banking will be executed for the roadbed, Care must be taken so that wood and grass
should not be mixed in the {illing carth, "The Bl will be about 30¢m 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 leveiling exvshed stone over the bank, the panel poinis
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 vemoved with
3-ton ginpolcs.
(7) Dismantling of the floor system

Alter dismantling the main truss member, the floor system will be once filled
with crushed stone. During train intervals, the members of the Hoor system will be
dug out onc by one after the rivets are cut off to disconnccet the floor beams and
stringers. The openings ercated by the removal of the floor system will be vefifled
with crushed stone.

(8) Track adjustment
Iiregularity in line and longitudinal level of tracks will be comrected and the
slopc of the bank will be finished to complete the entire work.
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