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2. Conditions of Design:-

Before entering into investigation and establishment of the countermeasures
on the existing bridges, the then design conditions, by which these bridges were
built, are given below: The design of these bridges has been made in accordance
with the Specifications furnished by the Government of Thailand, but partially
with the Standard Specifications for Steel Highway Bridge approved by the

Ministry of Construction, Japan in 1939, thereby using the steel complying with
the Japanese Industrial Standard (JIS).

2.1 For Truss Span
(1) Length of span: All central spans shall not be less than 60 meters in
clearance.
(2) width of roadway: 12 meters with the footpath 2.5 meters wide on each
side,
(3) Construction gauge: Height varies from 5.20 meters at center of the
bridge to 4.50 meters at the side,
(4) Live load:
{a) One traffic lane shall be reckoned as 3 meters wide and the number of
the traffic lane on these bridges is four.
(b) In one traffic lane of each span, only two 16 ton standard trucks shall

be considered in the design (Refer to Fig-3),

300, 400 . 300
() exe
&Ton JﬁTon 4Ton 127Ton exel load
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S |
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Fig-3 (These figures show axle load)

(¢) Only one heavy 29.25 tons tractor truck with semi-trailer shall be
considered on each span and the space left on the roadway shall be

considered as full of the equivalent.
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Fig-4 Uniformly distributed load of 400 kg/m?

(d) Uniformly distributed load of 300 kg/m? on the footpaths.
(e) Live load stresses, without said equivalent uniform load, shall be

increased by an impact factor as shown hereunder:~

{20
- L+ 60
where: i = impact factor
L = loading length in meters
(5) Wind load: 200 kg/m?

(6) Temperature range: from 10°C to 65°C,

(7) Water & Electricity mains: djrovision shall be made for the future
fixing of steel water mains, 50 cms diameter, under the
footpath on one side of the bridge, and a trough for

holding electric wires on the other,

2.2 For Bascule span

(1) Length of span: There must be a clear width of not less than 48.00
meters at the top of the elevated leaves.

(2) Height of Bridge: The lowest part of girder shall be at the level of
+7.50 meters (M.S.L.) for the center of span.

(3) Elevation of Bascule Bridge: The elevation of Bascule span is to be
operated by an electric motor with an ordinary inter-
nal combustion engine as a stand-by. The time for

operation shall not exceed 3 minutes by the electric

—-8—



motor & 15 minutes by the engine. The structure con-
sidered in this design is double leaves trunnion bascule
highway bridge as illustrated in Fig-1 (Dwg. No.
BA-00094).

There are two concrete piers, each pier carrying
one leaf and its appurtenant machinery.

Each leaf is operated by electric motor geared to
pinions which engage racks on the girder ends.

When in the lowered position and open for the land
traffic, the two leaves are locked together at the
center. Each leaf is supported by live load shoe and
trunnion and the end of leal connected to pier by rear
lock.

The bascule bridge under the live loading is the
cantilever and the affect of shear lock shall also be
considered. When the bridge is raised for the river
traffic, the angle of opening makes 72° against a
horizontal line, the time for full opening being 100

seconds.

2.3 Allowable Stress
According to the Standard Specification for the Steel highway Bridge,
the following allowable stresses are duly adopted in the design.
(a) Allowable stress of structural steel (SS41)
(1) Axial tensile stress {net section)
6 =1,300 kg/cm2

(2) Axial compressive stress (gross section)

0<%~§11o 3 1200-0.05(—11,—)2 kg/cm?®

r
— >110 5 = 7',200,0{:0(?)2 kg/em?2

where: r = Radius of gyration (em)
1 = Length of member (cm)

Axial compressive member in the splice member {gross section)
§ = 1,200 kg/cm?



(3) Bending stress
Tensill fiber of floor beam (net section)
d =1,300 kg/cm2
Compressive fiber of floor beam (gross section)
5 =1,200 - 0.5 (bi)2 kg/cm?2
Where 1= Distance between fixed points of flange (cm)
b = Width of flange {cm)
When the reinforced concrete slab, etc. is directly fixed to the compres-
sive flange of floor beam,
8 = 1,200 kg/cm?
Pin  § =1,900 kg/cm?
(4) Shearing stress
Web of plate girder (net section);
T =1,000 kg/cm?
Shop rivet and pin;
T = 1,000 kg/cm?2
Field rivet and finishing bolt;
T = 800 kg'/cm2
Anchor bolt;
T = 600 kg/cm?
(5) Bearing stress
Bearing stress of rivet hole;
Shop rivet g = 2,200 kg/cm2
Field rivet and linishing bolt d =1,800 kg/cm2
Bearing siress of pin hole;
d = 1,600 kg/cm2
Roller;
8 =45 d kg/cm?
where d = Diameter of roller (cm)
Line bearing;

Ir
8§ =80 (— 22

) kg/em
=T

where 1rq = Radius of concave surface
Tr5 = Radius of convex surface
(b) Allowable stress of Cast steel
Same as the structural steel.

(e) Allowable stress of cast iron



(1} Bearing stress calculated by Hertz formula.
§ =4,500 kg/cm?
{2) Bending stress

( Tensile fiber § = 400 kg/em?

(
{ Compressive fiber § = 800 kg/cm2

(3) Shearing stress
T =300 kg‘/cm2
(d) Allowable stress of concrete
Compressive fiber stress due to bending

(Including when accompanied by the axial compressive stress);
0. = — however 3 axT0 kg‘/cm2

(e) Allowable stress of weld

(1) Tensile stress d =1,300 kg/cm2
(2) Compressive stress & =1,200 kg/cm?
(3) Shearing stress r = 800 kg/em?



3 K R

31

32

H B
Ko v ) - VRMIEMEFIg ~5 (£ A AKBHR/BA) RUEAFg-6. 7.
BHOENBMEL 7 Ty 7BEL TV Do
NBEBCEVZOnAREEHTHLTROBI TH o
1) 255 2O FREKRUNG-DHONED 1 B (HAvay 7fllirHMAmE RS v) %
BTk, 2TEREATA TS 50
2) BEERTHRECADBATVD 25 v 2I3FEAL N0 2mBEMTOMMALOL
Bbhib,
3) B k@A, HTEoSHBEERMICOL s 5 » 27 083R 06N D,
4) FACKLEBRUTHEKZ 7 » 28 Zbn T,

5) fi. KRUNG-DHEB4;, ERUNG-DHON {F X A S CEABMICRRFIC LY
BILXHt- NONDABURI ETCHFERERLEL 2 T 2 7RFBALE V.
—BICs 2V - PRAEFOIBEHA NI CLDEBS T 0 s FOAIIRs I v TRE
GEBCLOTHY, FRASOQHAEFNROEXRD AL DHLCEKR 22 V- PO TDLA

BAETHIHEAALNIHThH Do

IR ovTi, ERL AL RO UbhUAOAREOERL L AW, =27 V-t
DL, HBEL, = v - VEERYOZFRIZOALM ol

thbz 5y 7 ORBEMLRECEFORRAYHETIL. HRBEY B D,

M. BEoBELSE N EREL BvHd. EHESAB - CHEYEL T3 Hld 2
ENAEDTEE =27V - rOBEEFTREKKHZ M ROBTHR CHBHELNL T
MDA RE LB EPLBETHD S,

VDU bhoRE
FHER 25y 2O0RBLLTORRD I 20BERIEKLZLOTE R, TRROELE
SrDBERDBEEGLF LR,

(1) 1&HHEELCHIAFAEAM LD DOHE> T2 5,

(2) BF2AvoREMLECI 2 A YOEBFEFBS XL > TERTv5 8,

(3) 229 - HiEPCRBILAVREL LI BN 2 5 7 ¥R CH

HFEFTCHLVH.

(4) RIEL b7 2ATEHO 1L LCOEHFEINBEL XTI V58,
(5) HFLEKELDOEBER L H2EHERC L H T EOKRE CESERIG D AAEH < T,



wowl T i A R B i -.-er..w- P ..T.....!n.q!!j.w.)_“!. TN T !
et I R A A U A SR AN A - A S B
- R ; i R R AN S B Ry U
N I M N B Y A1 1 O PN I SO TR T
m : ——y ——e e e A e et s T b I L} At
=43 I VAN A N Y N S RO TR DO 5
{1 AT N YN A A A A | T B
. ] RN P rrl R ._
A A A { Iava h ;
IS SN S N A -Ml-ﬁ..-....;mh..:lam, i -.H.,.wu....u....,.._”.. “ —_— “ AT )
O A 0 S T W 1 SO S 1t W o O WO MOl D i N

N
~

- EE .. 7
. cen - PSP .- , . e ;
d o * a . -
. - - i £ e g sty P T TS
ey - - - - L e vm mm——— 2l — p—— e e mm mmmetmem o e sz L .
e I T T L T
. ‘ . - - ot - N .
. . * . . ¢ ~ - i
- ” M [ e
- M . v e L4 . b
. | .
T _ i T _ T 7 e

] i
S T 0 Y N N :
T ”_.i“ ] Ly _ / ! T :
) . [ I j : _ e e e ]
T { K : { * R S
. I A T “ R B AU YOS U N A D
S S U U O N B
gl 1 e e e L i : ; R
it LSRN N S # . - - 007
gy - o - e Tl
g S SESOUY BN R RN PR R
o M S A S N Y G Sy U A O O B
G I Y S S Nt IS T O ) a....n,.,Hn_-..,..,.-| S T T e e
R N A T T VL DO S OO I T - LS S R

) | T “ :.I-.C T :=
] - A
N T T; ey e ﬁ- i T.--E-- S
| _ : N
- I N I . "
i ! ! ;
™ 0 i - i [ R - o “ ) i g
umll{ S D S T ST Y Y R PR -0 B
Fu : |_ e -,..* I gul
. o ——— e i e S SR - M-uu- —— l||“. B S &
) S i ,.__ ; T _ [
J_ 1 L} K X T T 71770 x
VA | ~. e m-i_ul -*-i-\\. ,m..._.ﬂ.il....nrl _!}L.. .
NN S I FU S e ] e u.!!m- LS TR [ JUUU S B ﬁr ] v .
. N . | ! i P ) i1 L Ao Y 2
. . \ -\ -
" . B . - : A _
\_.~ . ! . .‘ .. \w . -t -
. v ‘- |2 ) T *
\ \ . ; . F - e e e eea ......”..., .H..m = . o e T
. -
. . S
.-r-.l.- ] ) ..
o e g e e L — e L . ,
: T e s o s S e | 0 e e
T o i A L s g
T g e e {1 Lt -a_s, I S L TR A Y i3
, * /ﬂ " e T W
. ' b ! .
-2 N ad :_ - ! 7 “ { 7 4 : W
e [ 3 o n
IT i i | [ ! . e H N T
3 E E L ({7 LA S N R , N E R
tw T, | m|. . i B S ﬁ i 7 AR T .P.!.-w..lln.:rl..l " _...u. 0 L
fa i ﬂ . ! (i 1 -'_E.:_.l-......-u.nwll%:! | o T A R
B e R L N A R T R T e T
L L T P N MO A sl S O B e Sl L
_ L —e S T ST S R N R A A R .\...Ir--#.ﬂ..mlﬂulh.il_ 5 iz
N T G S 1 ARt S s MR b oo e e RS S - B
m wl. e o .H..II : “ __ . ..i - h. - .".y - . _. et .o - - e , S ” - ‘ ™™
- e ee o ' [ B M“ll.!n..r_llll'ﬁvn 1~ ucfw At i II“H_J Rl R S e f ‘f lml m_l..n —— el L, .“ b : .
- \ . LR AL A R ! i ] [ h R M [ ot
) T J.ml-!.i!iw ;\..... -.L..!..L-W_.n_.... sk - -.,w..:;.m..- o



4

——— : - a— e ——- el
- . I [ ¢ i / w T2 N
L TR T RN _ ,Atn (RPN R e
! ; - S I S R TPRRER SRR SO R e e L i
T [t} O A A N | fi et
Tl Y > FUTPR T o s L . R
ol [ { )
Jome . d

'
t 1
i

I - (- S SV I ./) m e e B - .M

.“ 1

W =
o1 B R ﬁ i . v ;
e TSR (RIBMUSISY TCIRRADRRTES OF PR SIpL Y JUUISUNORNY NEURIY NN S O Gt Sy ~d - G| _
- oo ! B , ' . ) . - .l-\n. II.I ......
* ?m?l.i-i;l....-i.w B -...f- S .w RS m-.....m.. WM‘ SO S .-ild.: o
Y . { ; ! £ I A ; :
Tt B e Rk e PR S Vb e im s e olemlh LA
7 A5¢ . {0 i T I | ; i
5. 0% T oy T Ty e R B s LT T psp—
@i s, : : ; al ﬁ i Vo B ;
- ”l.- E.ll.ll.ul.\ -.-H..l.ul ' . ..ml . . [, ..”\H.hn._...i .ll.aw - r— b om 5o u.m [ 4 - e e ol
A B U AT P 618 Bt D e ﬁ TR
£ . f S

u . ..ﬂ.-.ﬁn o o o
7 " b 1Ty T S

3

-l-.’Nll! sy ms * 1 .’ * “

Sy B, .l----- sy e

i

i 3

R e P

.k e y S Nt R I | (" Jﬂ =y ]

LU PR,

S IR A I ..M L_. \ et
~d n “-— 1 B
i
1

T me ta

TRV
* Pret HO. g,

. , . R S -
. X S MCANRDY o I OO U DUV DNURON S U e DO S NSO A N W RS D
B S Py i Pttt e .-au..“,-..u i.-..li.i ek e . ; Pl L=
. {1 7 ._ ~, ,_ .x. !  d T _ .m!;» { . N , ! \w‘ R f_ m-
' H . f 1 H 7 . M
i ; 1 l1m-...~,‘-~|;_.-ml- N ﬁ-.x[ i _-.!...--L.._..E..--.ﬁ-.-l .IP..\..I;“-.W!L. S RN i
St — bmwdad o e BTSRRI SV AN A T ST SN S
° S ST S T O 0 .‘..F.M SN TS0 P S SN A A B
. K SO T SR o ,wwluzgz.xg,.gi;p.:u.=,;;.ew--,rk.u-;,;:..;
. L T | N S
i I i

o S A A I )
7 ; vy T T
i

PIER no, 5

i
e . e e me e pean oae

.
i
I
»
H
t
i
i
'
}
.
-
-
1
;
!
!
!
1
. MG

[ A o m i . .
. A A N AR S AN N D S n
] l : TN T iM m [ T
. ! ] N D S Ci- it “ N [
] N Y Y B _ B SO
. - T . LY IR S ) L

N
Muvae of
hat
-
_

: b
g ) .
= ’
- . - f . -
- . -
W-t
. i R
. . . ,.w ’ - = ’ .
. . <
R S
_— v E-
<5
. - ., = ‘
. . ——— F y ey —— .w : o
_ T T ™ RS Y i R L :
A 90 e M e )
P it o e e b -N.-... —— -.l.....J.lln :I-il...... .M. .| -.. '.LT.TM - . ..l..wr. . ml .-._“. UGN )
A T AU FUC S ot Lo 00 .
{ A A AP =S S AU A A A A A N W
. i

I A N B i = S R iy

5
5
™,
v
o
N
Y
B L e e

-
,J
i

N L T H..\.-.... LA U T
R Y n T \\ N N L 1 h - ER R - lm R I T

i

i

t
IO P 1

© Pl NG

PIER N8 4.

i e
N A DO O T N D N I 2 e L S
B i . s B sk e B AR B I b
[y ! : ! ANl .-J:i:.. AR PR i T .
“ o SRR s e B Y S B SS FR

et
o~

! L [ o SN S AU N
e mm T R e e e

’ : . . \ 2 .. - .\ )
G N Y A _ ] 1 U VOV S I o] oeEe
S S D ! .:-.# T VOO O R O S \ =
S N Oy TN T Ty m R

MU D S S

i

: I ] i m o S . W -
i i
[

|
o




Fig






Fig—7







1g—8

F






(6)—ﬁk%ﬁ%%w%méh&moté@f&é%ﬁﬁ@%mfmmﬁwﬁbT&%
RERLTw5 ¢,
m%%ﬁ%ﬁmamwﬁﬁ%ﬁﬁﬂ%ﬁawxnﬁ%%ﬁm&%ﬁmﬁﬁﬁﬁﬁ@
&%EQBS%Eﬁivhhdihtéhkaﬁﬁmkkﬁé1968&%%@
&%=Vﬂu~b$moﬂﬁK%T%§E£&($)fmﬁﬁﬁWD&%ﬁ%ot
W3 55 KR Eh T3,

33 2 K
:h&ouﬁbﬁkﬁ?bﬁ%%&Lf%ﬁ@ﬁﬁ%&ﬁk%&mﬁxkﬂﬁrﬁ&éo
(1) HmoK

@ ﬁ%ﬁﬁmuﬁbho&%ﬁﬁtu.:@%ﬁbb*ﬁﬁk?b@%%(ﬂ@%
T35,

@ ﬁE@ﬂﬁyﬂiﬁ%lDx%(&%#&ﬁ#ﬁﬁ%ﬁﬁ%% (bigltb24A
€ 1 (& fr)
HME EELOMHEERIIRE L, 82 55 FHBOFRECKD, BMERACLE
AELRCMAL2OMBEEB L LThEE (e EL 5,
®Woutﬂ¢mkammg—9RuFm-1oom%ﬁﬁ%ﬁﬁ?%o

TAZ7a LA
/
TxZr bR W
w2 - | R
Fig-9
= % v BIEFEA

TR7r AL i )SS

w7 — FER

Fig-10

(2) EARHE
BROTEFPHALSTHB R FELLCROD OVER LAYEXERET 5, AL ki
LHEXL2TiD. @, ODRLFHTHA I L Ex 24,

-21—



®

OVER LAY ¥
1) BED 7 A7 70 MEEOTE
2) ays V- VEREAEEAHRT 50
3)ﬁKM®m=vﬂu—bt%®kKﬂoﬁ=V9v—F@W%%l(?bﬁk

m@%kﬁﬁﬁﬁiﬁ%v4?—7??#&L1ﬁﬁ%?6ﬁ£@ﬂﬁ%abo
4)ﬁ%ﬁtwﬁﬁﬁm&évnyﬂu—r%smEEH%Tbo
5)t@ﬁbh:yﬁv—P*Kmﬁﬁmiwv:kknb(%GWEE)
6)Ewﬁnyau—ro&ﬁyﬁyﬂ%WCtbﬁﬁL@ﬂﬁwﬁm%ﬂﬁb

(1 0 nmfif)

o B kKBEmEERITT 50
7)9?77m®xgt§®(H&Dﬁ%?masm.ﬁﬂLEV%ﬁTHQZM‘

ﬁmmo#arvaﬁmﬁmﬁmwmbv%mfmu1m%—m®@ﬁt%i

T v ) i =Hy vRFEEXEAT Bo
$IE¢ME#EHn&ﬁﬁ®ﬁ%#Mﬁm%.ﬁ%ﬁﬁﬁ&m<1?tombﬁ
ﬂ%f&of%ﬁﬁ%~%¢bb$ﬁ%%tkboiﬁ®ﬁﬁ%ﬁ%ﬁ#<?at
&Kﬁlb%(ﬁ&@&bnyﬂv—b%@ﬁ?%@ﬁlvﬁéBKKH§%®$
ﬁﬁ}vrlDIDE(%ED&&tlvrﬁﬁ%éﬁtbao(EKfﬁﬁﬁﬁ
mc1 L0000/ BECAFTEET.)
Kiﬁuﬁmsyyu—bom%ﬁ&mmmxotﬁ%ﬁﬁﬁénao:om%%
REYEETHEHCHEHCY D BORFRCESRBRILEHTH D5 HHMBD
1A Ko THROTEXEBL., EXAT COEBRBELTIHFNHALIAL Vo

% @xzi¥f ASANO SUPER VELD CEMENT.

@ #MEmHE (Fig-11 28)

mlﬁmﬁﬁ%%ozyﬂu—r%mw&%&%un%%%%mﬁﬁwﬁm‘EK
B (ALY =) ¥BBL. RELT » =77 vOOEREZ=FF YL Lo
TRENEFEHFEZEHTHETHD.
KI&Klﬂw,ﬁﬁﬁmﬁﬁ%xmmﬁmibct#fééo:@IE@&@%
EHTRE I T2 VI AAPLHPTHIBEAFME Do

@ HMEEHELE

KIEH%%Q%ELtmﬁﬁﬂENDEK.%%mﬁﬂmm%ﬁ‘&%ﬁmﬁ%
?6%&%*—»4y7yﬁ—&ﬁvﬁ—b%ﬁﬁbt%%b.ﬁﬁ%%%?bl



M) uA- PR T sEasE

I_L S 3y R

A~

NN NN ~

BEEREHT /

L

1! B E Ly
BN k% N l N -0 A

g/i%%ﬂ%*ﬁ(zw M)

7,

IR 3-URlizto—L

Fr'g-—/‘l



ET3o

MWEBEHER TR 2 AEOTEX DY 3
1) AL - R > OB 2 ~4mOMB XD, =4 vRT7
v rEIREAT S Tiko
) EFETER - BREE L AR IC =4 % v R BH L CEFET 5 Lo
SO TRy ESTICHE TEFELD 2w i FARL 5P TRIMBARME &

Do
FEEF A THEOREE
BERNEA4T ° }
o . R 7 g o l OB AR
A =R By — o H f
BEAA1T \ z¥¢E
bl a- 2k
Fig—12 E A I &
&
h—nd T vit— aw g - bR

@ HRIE:OBEITHE
COTHERRREY#HEL T, HILVEBRE LD P25 TETHS,
O THEEGHYREORZEXMTH I A TR 23T hTWEHHELENCD
oo CRMmAEHRTHLALRENLD,

- 24—



COBEFLLBITHEEE L Tk
1L &HF=2vs v - +ER
2 Ssv-54vI/EER
BEZ bR D,
FVv—F 4 v 7B ERPEL, THNGREHLCHEFATCLAR TERITEG =
ZV—- FERERE DB\
(3) Wmcddsminms
(2) ~OOHETHBRLBEOBBEOF HIC >\ ChatT 5,

WOERREE dmA b5 ARML TRV, BHSESR. XESTORLHS
ELTHRMAT 3,

HEoRE
FRTE M4 omTMELARE K20 -t 6end RT3,
GHHE : ASHO H20-816-44 FiixHET 5,
BLAASHORHET 54 B KW+ 5REDUCTION DIF%
EEL100BLLCHET S,
HELH  AFRCRI 5 RECHBLAHBECRS,

BHREDIENOHEKRITRRTER I TH 2,

R k&
ERVP AU # i
HREAFEIGH
X M #| 6c=-31% | gs= 857K/
¥ OR 2 Gc =32 0s=1155
ol o e =308/ | se=2010k/4




uzg Y3 v U2
Da V4 Ds 3 | v2
S Ds &
Vi b3 jv3 v§ V& V3 b2 |v;

10@ 6400 = 64000
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unit : kg crd

FERIRILIEE | TERETE | B AGHE BFEILHEE
INNER STRINGER 286 922 1,208 L300
SIDE " 286 561 847 1,300
INNER CROSS BEAM
dgc (E£5) 434 793 1,227 1,300
ANEILS) 499 912 L411 L400
END CROSS BEaM
gc (FE#3) 306 921 L,227% L300
ot (g]58) 351 1,055 1,406 1,400
MAIN TRUSS
Ui 661 144 805 1,132
Uz 736 266 1,002 1,240
g3 731 264 995 1,241
U4 768 277 1,045 1,232
Us 766 277 1,043 1,232
Li1,L2 751 257 1,008 1,400
L3,L4 926 334 1,260 1,400
Ls 922 332 1,254 L4900
D2 8409 367 1,216 1,400
D3 524 282 806 959
Da 440 357 797 1,400
Ds 127 2717 404 923
Vi1,V3,Vs 593 482 L0756 1,400
V2 221 74 295 1,400
V4 262 95 357 1,400

LEOHBHRLIY, H¥EL N BL T 5D EKEOBHFAEG LU Cross

beaw DIERTHAH, L LS Cross beaw C2WTRIEABEBEIE b T
BLTHO, TTHERLTC2E DN, ChicHLEBEO B FMEBRIER D

COBBHMEHORALHFFML 1 00X ) LKk Swsi-dcid. FIL <47
PAYZ Y- POFEREELSKE L LATRIEL S, DLt HrEHICE
THRMELCHP B ML, ZIROBTAVELE 55, M THECH~<T,
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BASCULE EHEBOBREER

41 B B®
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D -2 -OFRERILT 0 Anp THhoCHEEEe -2 LW BTHL25%
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@ WMEBYOLHZ VTS AL0LE6~075mThhEOBEIBEREOE ETH
hERLBDHLID,
M A T 0.3 mfTHh ofo
@ Htr vy SRR d 2,

¥ -2 —O4EHE
Load 0 25% 50% 75% 1004 125%

Amperses 54.7 55.6 580 630 690 167

(2) Pin BUFShoe
(@ Shear Lock Pin AW L ., AAVvHRIFEECO - v = v 2. Lo
HEBIZEEE: Y Tholo
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Change of Electric Wiring System of Krung Dheb Bridge

The electrical wiring system for operation of the bascule leaves of the
subject bridge has so far been operated solely from Bangkok side by means of
the submarine cables,

Taking into consideration of the poor durability of the submarine cables
due to high water velocity, it is hereby recommended that by extending the power
sources [rom both sides (Bangkok and Tomburi}, the bascule leaves may be
operated from each side operation room respectively.

When following this sytem, all the submarine cables may be eliminated,
which relieves the bridge superintendents from tending the maintenance of
electric wires for a long period in the future,

In this respect, we sincerely recommend this change of the electric
wire system and ask your Excellency's kind consideration for its adoption in
the earliest possible opportunity,

The principal changes of the electric system lor operating the bascule
leaves shall become as follows.

1. The bascule leaf, rear lock and llumination on the Bangkok side shall be

operated from the control desk on Bangkok.

2. The bascule leaf, rear lock and illumination on the Tomburi side shall be
operated from the control desk on Tombur: side.
3. The shear lock and signal on the bridge shall be operated from the control
desk on either side,
4. The electric apparatus and illumination on the Bangkok side shall be powered
from the power source on Bangkok side as in the past,
3. The electric apparatus and illumination on the Tomburi side shall be powered
from the newly provided high tension lines on the Tomburi side.
6. The interlocking system between both sides shall be operated by the wire-
less control apparatus.
7. The communication between both sides shall be done by the wireless tele~
phone.
Due to the changes of electric system as indicated above, the following appara-
tus shall be changed.

1) To be abolished in Bangkok side:-

Magnetic control panel for 100 P motor
1" " " 35 I_ID n
h " " auxiliary "
" " signal panel

==y



Control desk
2} To be newly installed in Bangkck side:~

Magnetic control panel for 100 & 35 FP motor
" " auxiliary "

Signal control panel

Control desk

Wireless control apparatus

Wireless telephone

set

e I T R

3) To be newly installed in Tomburi side:-

Magnetie control panel for 100 & 35 FP motor
n " auxiliary "

Signal control panel

Control desk

Receiving panel

Incoming panel

100 KVA 3 phase transformer

Transformer panel

Storage battery and rectifier

50 KVA diesel alternator

Wireless control apparatus

Wireless telephone

e ek ek o ok ek ek ek ommh ek ek ek

General outline
Applied rules:

All electric machineries and tools are as specified in the following
standard rules excluding the special instructions.

JIS Japanese Industrial Standard
JEC Japanese Electric Technical Committee Rule
JEM Japanese Electric Manufacturers Association

Power source:

A.C. 3300V, 50hz, 3¢
Power circuit:

A.C. 440V, 50hz, 14
Control circuit:

A.C. 220V,50hz, 14

D.C. 110V

Detail of electric equipment

1) Magnetic control panel for 100 B? & 35 H? motors eren 2
Steel made cubicle type indoor use

2) Magnetic control panel for auxiliary motor (Bangkok side).... 1
For cage motor 2 ~ 5 IP rear lock
2 ~ 5 P shear lock
1~ 2 FP pump
Steel made cubicle type indoor use



3) Magnetic control panel for auxiliary motor (Tomburi side) ..

For cage motor 2 ~ 5 P rear lock
1 ~ 2 FP pump
Steel made cubicle type indoor use

4) Signal control panel
Steel made cubicle type indoor use

5) Contirol desk
incorporated in the desk
1 - Speed meter
1 - Volt meter 600 V
1 ~ Ammeter 300 A
1 - Ammeter 100 A
8 ~ push button switch
1 - pilot lamp

6) Incoming panel
incorporated in the panel
1 - Disconnecting switch
1 - Hook bar for above
1 - Lightning arrestor
Steel made cubicle type indoor use

7) Receiving panel
1 - 0Oil circuit breaker
1 — Volt meter
1 - Ammeter

1 - Frequency meter

1 - Indicating watt meter

1 - Watt hour meter

1 - Power lactor meter

1 - Overcurrent relay

1 -0.C.B. Switch

1 - Manual operated hand lever
Steel made cubicle type indoor use

8) Transformer
Type: three phase
Frequency: 50 cycle
Capacity: 100 KVA
Voltage: Primary 3650/3500/3350/3200/3050 V
Secondary 440 V
with oil gage and thermometer

9) Primary panel for transformer
incorporated in the panel
1 -~ Qil circuit breaker
1 - Disconnecting switch
1 - Volt meter
1 - Ammeter
1 - Pilot lamp
Steel made cubicle type indoor use

oo 1



10) Secondary panel for transformer ceea d

- Incorporated in the panel
2 - No fuse breaker

11) D.C. Source panel
Storage battery o
110 V, 150 AH , : o
.Rectifier with voltage regulator

. 12) Wireless control apparatus
2 — Transmitter 12 channel
2 — Receiver 12 channel .
2 — Antenna
100m - Coaxial cable
20m - Multicore cable
2 - Spare transmitter and receiver

Wave [requency: 40 MHZ

: : Wave power: According to the Japanese Law
13) 50 KVA diesel alternator o ‘ cen
1500 r.p.m. )
440 volt
50 hz
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L.
THE
STRESS CALCULATIONS
AFTER

THE REPAIR

(64M SPAN TRUSS)



§1.
§2.
§3.
§4.
§5.

Lontents:

Loading Condition
Floor Slab
Stringer

Cross Beam

Main Truss



§1. Loading Condition:-

The stress calculations covered herein show the actual adoption of "Over

Lay" method when reinforcing the conerete floor slab of Krun Dheb Bridge and
Krun Dhon Bridge.

The loading conditions are classified into the following:-

Dead load; After the 4 cm pavement of the existing bridge has been remov-
ed, the 6 cm concrete [loor slab shall be installed additionally,

Live load; AASHO H20-S16-44 loading shall be used. However, the

clause of Reduction against the 4 traffic lanes as stipulated in AASHO shall be
disregarded and the live load calculated as 100%.

Allowable stress; It shall conform to the current allowable stress shown

in the current specification for Steel Highway Bridge in Japan.



§2. Concrete floor slab
2.1 Direction ‘pe'rpendicnlai' to bridge axis
17) Bent:ling moment _

~

50\§0
/!

=
_.\—-/ : e mg—
| distance M l
I stringer - { =1300 |

O Dead load moment
@ =2.4x0.21 = 0.504 t/m?

As continuous slab

My = - X 0.504 x 1,32 = 0.085 t-m/m

® Live load moment

From AASHO Article 1.3.2

My, = =252 x 16,000 = —3—'%%’—2— x 16,000 = 2,990 tt-lbs/tt

= 2,990 x 0.4536 = 1,302 t~-m/m

M 1 M
(S=1.300 - —— x 175 =1.213 = 3.980 Ity

Impact factor

50 _ 50
L+125 =~ 3.98+ 125

i= =0.4 > 0.3
‘ As simple slab
My +i= 1.3 x 1,302 =1.693 t-m
Hence, in continuous slab
.Mp,+i=0.8 x 1.693 = 1.354 t-m
® Total bending moment
. Mp+L+i=0.0854+1.354 = 1.439 " ™/n

—4 2_:.

w
LA




'2) Section and stress
1 At center of span

- 168400 Pitch

ad

30190190
2/0

\/6?5 200 P:'t

Reinforcing bar at tension side AS =10.05
Reinforcing bar at compression side AS'T =5.02
A=15.07

x=_nAS;AS' +\/{ n(AS-lb-ASI) }2 . _259_ (dAS + d'AS ')

£15.07 15 x 15.07.2 2x 15
= =1 150 V( 760 )+—-—-100 (18.0x 10.05 + 9.0 x 5.02)

=-2.261 + 8,540 = 6.279 cm

We = (d~—~)+ nASt =X (d dr)
100 x 6.279 6.279 6.279 - _
=—-—T-——(18.O-— 3 Y+ 15x5.02x 6279 (130 9.0)
3
= 4,994 + 294 = 4,700 cm
x 6.279 _ 3
WS:\VCXn—(m =4,700X 15)((18.0—6.279) =167.9 ecm

> 2
_ 1.439x 107 _ 44 2 60 kg/em
6C—W —-31 g/cm < g/

5 2
5s = %_19_ = 857 kg/em® < 1,400 kg/cm

2 At support

6Pro0pitch
/ L 16200 Pitch

240

N
g0l |90l lsb|30

\;596 200 Pitch



AS = 10.05 oo

at tension side n - 2,827

12.877 e

Reinforcing bar

Reinforcing bar .
AS' =10,05ar

at compression side
> AS = 22.927 o

Tension side reinforcing bars considered as one solid piece.

As=12.877 MY

|
|
é4 /03_! 2z
24.0

\,4 s'=/005 cm¥m

AS + AS! i[n(AS + AST) }2
X=-n—p— — + ™

%‘-‘-(dAs+d'As')

=15 x22:92T /(M—'ﬁ 2, 2215 (15,3 x 12.877 + 6 x10.5)

100 100 100

=-3.439 +9.638 =6.19% cm

x - d!
X

b.x
2

We = (d-3)+nAS! (d-dr).

100 x 6.199 6.199 6.199 - 6.0 _
= =520 (16,3 - 257 + 15 X 15.05 X~ 55— (16.3 - 6.0)

= 4,412 4 50 = 4,462 cm° /m

_ x _ 6.199 B 3
\VS—WCXm —4,462X 1—-_75(21.0—6.199) =124.6 cm /m

5
1,439 x 10 2 2
de =4—’4§2—--——= 32kg/cm < 60 kg/cm
p]

_1,439x 10

2 2
0s = 1506 = 1155 kg/em® < 1,400 kg/cm

2.2 The direction parallel to bridge axis:

a) Formula

2° R .
2PL° R 1 . mxé mru . mEx - 2V 2V
M., =K 2 — =z il —= [ = =2 _.
v —_) < m2 SmL s 7 .SmL [m:'r { po



(1-:5)%}1 - RV

Where:
P: Partial load £ = span

= poisson's ratio 16

K: The compensating factor 0.8 required for exact understanding

of continuous slab [rom theoretical understanding of simple
slab,

x
LLL S LA S

N
>

N
i

2u

LLLL A

N
AN

VIO IGIL Y

S

b) H20-S16-44 loading

7830 ™7

B
o]
|

[y |
L

&r0 17

W = 16,000 lbs. = 7,260 kg



¢) Loading position on the floor slab:
To be loaded only where bending moment is sought.

o -
-+
]
—]
/300

4270
point  where be”d’lﬂg s lond can be
moment 45 Sought “gnered

d) Determinalion 0f £ e L and P

20Cm L Socm
BN ® _ NI
] ~ o
20 l Z2U=_ 7,457
= &/cm
£
E= = £ = 130cm
2
, 50
b = =
£+ 125 03
P= 13XW =13 X 7260 = 9438kg
9438
P = =
041 x g7 " 3242 1/

—4 66—




e) Calculation of M,,:

Y
« P22 0.8x 2x 32.42% 1.3
T2 ST 344150 =8.882
mwé& i mrz 0.3
YA =—2 m, '&u = 1.25 mmx =0-857896m
mrx _ ® 2% _2x0,167 _ 0.106316
£ 2 ' mw T mnx - m

v
(1-7)——=(1-0.1670%2B_ _0.1313

ma* T x0.205m
£ 13

=0.495405 m

My =8.882 F~1—sin 0.857896 m { 2:106316 _(0.106316 _

m m
m=135

- 0.13136),

= 8.882 x 0.094165 = 0.836 7 ™/m

5) Direction parallel to bridge axis direction

136 /80
20

—
\ g% 260 pitch

AS = 2.45 cm2/m

AS 2.45
= As _ = 0,00
n,= 5 /100x18 0.00136

K = -nn, + ﬁnn1)2 + 2nn,

=~ 10,0204 + 0.2030 = 0,1826

i o=1-3-=0.9391

-0.495405 m ]



= % k-j-b-h? = 0.5 x 0,1826 x 0.9391 x 100 x 187 = 2,778
=n.j-b.h? = A jh = 2.45 x 0.9391 x 18,0 = 41.41

0.836 x 103
2778

h

=30 kg/em? < 60 kg/mt

5.0 " oin
- 0.8316-;:110 = 2019 kg/em? < 2400 kg “yield point



§3. String_er

. 50 50
I t fact = = =
mpact factor i T35 6.4 %3.287 7735 =0.342 —— 0.300

3.1 Siringer at roadway section

610 /828

1828 _ 1220 1828

%

ISQ_)L 1300 ;5 1300 i; (212} T 1300 i l&QQi
9
3~ T

side stringer Inner stn‘ngbr

Side stringer

Front wheel 1.815x 0.646 x1.30=1.524 ¢

Rear wheel & .
trailing wheel T7.260x 0.646 x1.30=6.097 t

Inner stringer

Front wheel 1.815 x (1.000 + 0.062) x 1.30 = 2.506 t

Rear wheel & 7.260 x (1.000 +0.062) x 1.30 + 10,023 t
trailing wheel

Maximum bending moment
Bending moment due to dead load

Increase of dead load due to increase of pavement thickness
W=2.4x0.06-2.2x0.04 =0.056 t/m?

Hence, bending moment due to dead load may be calculated based on the

design calculations as:-

0.056
INNER ~ Md =4.640 x (1 + 5—z"50577")
= 4.640 x 1.0742 = 4.984 t~

Side "



_Bending moment due to live load
NNER 10623 k 6.4z 16,037 D
INNER Mg, ==X 10.023 X 6.4'=16,037 7

SIDE =~ Mg, j=—Fx 6.097x6.4= 9.755 "%

Section
1 -1 450x 175 x 11
Zx = 1740 cm> B
Dead load
| | _ 4,084 2
1175 Inner § = T30 = 286 kg/cm
\( . 4,084 noon
Side g = Tl-:74_0 =
|V
g y
3 .
Live load
— S Innver § = —1-6—(-)-3-199-: 922 kg/cm2
1740
. _ 975500 _ 2
Side § =735 =561 kg/em

Dead load + live load
Inner 286 + 922 = 1208 kg/cm2

Side. 286 + 561 = 847 kg/em?

—~50-—

I A
&ﬁi‘m g



Shear
a) Due to dead load

. N t
inner Sd=2.9%x1.0742=3.115%
Side Sd = "

b) Live load

=2360 59438
2133}, 4257 N, 42677, 2133,

A r

B
6.4.00 6.4:00
Ry = 9,438 + (2,360 + 9,438) x %%: 13,370
g0, 1828 1828 1220 1828
A F-Y 4 a & .9 A—]
15QLIZQQQJ4/§QOJ 1300 138 1360

=

side stringer

o~

s odo
0.0

yA[2]]

inner stringer
Side stringer

t
13.370 x 0.646 = 8.637
Inner stringer
13.370 x (1.000 + 0.062) = 145199

Section 1 -1 450x 175 x 11
Web Area 45 x 1.1 =49.5 cm?

Shearing stress

Inner
3,115 +14,199  _ 2
T = 795 = 350 kg/cm
Side
r = 3,115 + 8,637 =237kg/cm2

- 49.5



§4. Crossbeam

4.1 Intermediate crossbheam

LEIE % 430 7260x130
= 2.360 = 9 438
Ezl&?i 4267 é267__i
‘e l
£400 5 400 |

Rd =5.8 x1.0742 = 6.230

- 2133
Ry,;=9.438 + (2.360 + 9.438) x 100 = 13.370 ¢

il é v
35084 1828 1220, /1828 1220 1828 1229 1828 L 51435

1F | _ 7
3
S L
Sog! 9@ /300 = 11700 _J'EQ.O
12700
For * marked dimensions, they are 2'
according to AASHO,
P = 134370
W=3.115 x 2 = 6230
Bending moment at central point
Dead load
Md =6.230 (5 x 6.350 - 5,850 = 4.550 - 3.250 - 1.950 - 0.650)
=96.6 t~m
Live load
My = 13.370(4 x 6,350 - 5,486 - 3,658 - 2.438 - 0.610)
=176.6 t-m
> M =273.2t-m



4 ~IP_ 340 x 10
4 -PPg 150x 150 x 15
1-F 1300x10

Iy = 1491300 em?

1300 T}

P

Dead load
o ST
5t=434x-%g:g-=499 n

Live load
QRUE TR
Br=793x 3328 —g12

Dead load + live load

Gec=434 + 793 = 1227
dt1=499 + 912 = 1411

—53—



4.2 End cross beam

e

045 6
4,267 yal

/
3331
L7

L 870

\I.OO

B

7260X130=9438

Rd = 3.31% x 1.0742 = 35555
Ry, = 9.438 +9.438 x 0.333 = 128581

3isol, ;’4 /828 _ 1220 1828 Jio 1828 7220 1828 5/%&59
l Bz
I
504 9@ 1300 =/7700 - 500
t2 700
For % marked dimensions, they are 2'
according to AASHO,
P = 30555
w = 128581

Bending moment at central point

Dead load
Md = 3.555 x (5 x 6.350 - 5.850Q - 4.550 - 3,250 - 1.950 = 0.650)

= 55.107 t*m

Live load
Mp+i = 12,581 x (4 x 6.350 - 5,486 - 3.658 - 2.438 - 0.610)

= 166.170

M = 2218277



40

0424

7300

{
S

L4578 ‘[_64576:

|
I
.

2-P1, 340 x 10
4-Lg 150 x 150 x 15
1 - Pr, 1300 x 10

I, =1,190,608 cm?

Dead load
8¢ = 5—51‘1190076—%8—66 = 306 kg/cm?
6t=306x—§g—18:-%=351 I

Live load
bec= 16?112%%%; 66 _ 921 kg/cm2
5e=921x%2—18:—g=1055 "

Dead load + live load

§c =306+ 921 = 1227 kg/cm?

8t =351+ 1055 = 1406

)



§5, Main truss

5.1 Load
The following is the calculations made against H20-516-44 load as
stipulated in AASHO. The one exception, however, is that, to cope with the

load increase in the future, the Clause of Reduction of load against the four

O shall be disregarded and the load calculated

traffic lanes stipulated in AASH

as 100% in conformity with the intention of the Public and Municipal Works

Department of Thailand.

Roadway: 4 traffic lanes

Reducing ratio: none
L.oad per traffic lane
Concentrated lead: for

for

Uniform distribution

P = 18000™°5_ 8.165%
lbs

P = 260001052 11,794t
P = 640'°5 /tt = 95258 /m

Hence, in 4 traffic lanes

Concentrated load: for
for
Uniform load:

Impact factor:

30

M, P =8.165 x 4 = 32° 660
S, P=11.794 x 4 = 47176
P=952x4=3.808 t/m

50

i

64 x 3.281 + 125

Hence, leoad per one main truss

339.984 - 0149

Concentrated load: for My, Py, =1.149 x 32.660 x.1/2 = 18.763
for Sq, Py,;=1.149x47.176 x 1/2 = 27.103
Uniform distribution P=1.149x 3,808 x 1/2 = 2,188 t/m
_ 3000 55 — w
Footpath Pp = (30 + T ) ( =5 )
_ 30 55 - 2.5 x 3,281
=00+ ) 50 )

=30.143 x 0,9360
1b
~28.214°°/1t2 = 28.214 x 4.8825 = 138 kg/cm?

*M: Bending Moment S: Shear



Pp =138 x 2.5 = 345 kg/m
Concentrated load: for M PL+i = 18'&763

t
Py, =27:103
PLiisF = 2,188 + 0.345 = 2.533 t/m

for S
Uniform load

Dimension and Notation for Main truss

Dimension ;
00
600 " 6 603 ——1)
6
1 400 1.000 Lt \-———- i
> e T
et LN
T 31
o N N
8" I8 4 /IN\s | S b/ S
0 S N 1Ry uk X
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6.4 00

10@6400=64,000

Notation ;

L, L2 L3 Ls Ls

0@ 64=64000——n



5.2 Stresses of upper and lower chord members:—

B P R P PP P PP PP

I O I O I

7 2 3 4 5
/0 8 64= 64000=

6_!5’300
RA RB

1) Bending moment due to dead load
1-1) From the design calculations,
Pil: M=1594.7tm
Py2: M=2674.9 "
Py3: M=3510.7 "
Py4: M=4012.1 "
P5: M=4179.2 "

Dead load bending moment due to an increase of floor slab thickness,

w=2.4x0.,06-2.2x0.04 =0.056 t/m2

w! =0,056 x % = 0.476 t/m
Me = lg x 0.476 x 642 = 243,7 t-m

Pi1 M= 87.7
Py2 M=156.0
P 3 M=204.7
P4 M= 234.0
Py 5 M=243.7

Hence, total dead load moment will be,
Py Mb = 1682.4

P2 " =2830.9
Py3 " =3715.4
P 4 " =4246.1

P53 " =4422.9
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2) Bending moment at each point due to live load (

laden with AASHO H20-S16-
44 load);
@ Pt 1
f-ﬂ’ér 09 ¥ 64 [
P=18763
W=2533
/t////////////f///////77l

64x0.7 X009

2
My = 18.763 x 64 x 0.1 x 0.9 +—2'—5—3-3—2x—94_x 0.1x0.9 = 575 t-m

@ P;2
122X84 , 08 xé4
[
P=18763
w=2533
L T 7 P 7 7 7 7o 7 7 77

éhx02x08

2 —
M, = 18.763 x 64 x 0.2 x 0.8+—2£33T_"64_ X 0.2x 0.8 = 1022, 3 t-m

®@ P;3
03 %64 | 0 7X64
P=18.763 e2533
.07 2 S 0 o
64 X03%07

2 —
M3 =18.763 x 64x 0.3 x 0.7+ 2 2B XO4% 5, 6 74340 7 tm



@ P 4

oLxbl 06 X 64
|
P=18763 wW=2533

FT I TP LR LI L R L

4x04x06

2
M, = 18.763 x 64 x 0.4 x 0.6 + =222 %" 4 0.4 x 0.6 = 1533.4 t-m

® P5

q 05 xé4 i___ 05 Xé4 \

i, |
P=18763 ) osa3
e

| Vil A N VN e VAV

84X 05%05
2
Ms = 18,763 x 64 x 0.5 x 0.5 +£3—32-"—94—x 0.5 x 0.5 = 1597.3 t™™

. Total Name of Axial Length of
Fr Md ML M Member rm Force M Member
1 | 1682.4| 575.0 | 2257.4 uy 496 455.12 | 10.089
1 n " 0 Ly, Ly| 7.8 289,41 6.400
2 | 2830.9(1022.3 | 3853.2 Uy 9.06 | 425.30 6.551
2 0 g " u3 9.13 422,04 6.477
3| 3715.4 | 1341.7 | 5057.1 | L, L,| 9.20 549,68 6.400
4 | 4246.111533.4 | 5779.5 ug 10.78 536.13 6.428
4 u 4 " us 10.80 535,14 6.403
5 | 4422.9(1597.3 | 6020.2 Ls 11.00 547.29 6.400
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3) Stresses of chorg members
D Stress of uy

™) % 1-PL 700 x 16
o = 4-LS 130x 130 x 15
o ’ 2-PLg 490 x 14
§ N ] 2-PLg 230 x 15
by ! 2-PLg 150 x 15
[ -
P By Aria =513 cm?
o 35.4
-_‘——-——]

(i} Moment due to deaq load Md = 1682.4 t-m

rm=4.96
. 1682.4 t
Axial force N = T o = 339.2

54 = 339.2x 103

573 = 661

(if) Moment due to live load My i =575.0

I‘m = 7.8

Axial force N = 5;5é0 = 73t.72

_ 73720

Dead + Live
= 661 + 144 = 805 kg/cm2



2 Stresses of us, u3

- 748 1-pL ~ 700x16
3 = ’ . 4-Lg  130x130x 15
R | . 2-PLg 490x 12
— { T .
3 N l : 2-PLg 150 x 16
;] s
— ’ ’ - N 2
o | Aria = 4244 cm
. ‘
& 356

(i) Moment due to dead load Md = 2830.9 ‘

ry =9.06 (for up)
rq=9.13 (for us)
Axial force Np= -Egl-g-si- =312.5 (for up)
2830.9
N3=—T:I—3—=310-0 (for U3)
3
312.5 x 10
52{1 = W =T36 kg/cm2 (fOI‘ u2)
310.0 x 103
dud = =731 " (for us)
. . _ t-m
(ii) Moment due to live load M .= 1022
1022 t
N2=T6-6—=112.80 (fOI‘ u2)
1022 t
N3=TT3_=111'94 (for u3)
.. = M12.8x 103
f 119.4 x 10
0,1, = ——W = 264 (fﬁOI‘ 113)
" Dead + Live - :
Sad + 824 = 736 + 266 = 1002 - (for u,)
L+ 821, =731 + 264 = 995 - (for us)




e e v B R O

3 Stresses of Ugs Ugi=
Same as Vq section, Aria = 513 cm?

(i) Moment due to deaq load  Md =4246.1

T, =10.78 (for uy)

rs = 10,80 (for us)
Axtalforce Ny~ SHOL _a95 5 1y ug)
Ny =T59h 2393.2 (ror ug)

i P —3—213—:;2: 768 (for u4)

Osd = —3—213—:;3= 766 (for us)

(i) Moment due to live load  Mj =1533 t-m

: 1533 t
Axial force N, =5.7g~ = 142:21 (for uy)
1533 t
N5 = 16,80 = 141.94 (for us)
142,21
0L = 513 = 277 (for uq)
141.94
OsL = ~5y3 =277 (for ug)
Dead + Live
Bad+ 041, =768 + 277 = 1045 (for u4)
Os g+ 1, = 766 + 277 = 1043 {for 115)
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4 Stresses of Ly, Lo

700 : e Dl
oy
& ] 4-Ls 130x130x 15
TT=rT | . -
a4 d | 2-PLg 490 x 19
488 . | .
o
Q oy
T S gr 333.2 cm?, net. 287.2 em?
3§ |
S, I 1
o 356
L))

(i) Moment due to dead load M =1682.4 t-m

Tm="7.8
Axial force N =i§r8%-= 21 St.T
_215.7 _ 2
dd =575 = 751 kg/cm

(if) Moment due to live load M = 575.0 *™

Axial force N = 275.0 _ 73.72
7.8
sp = T3.72x 10 _ 257
- 287.2 -

Dead + Live
2§ =751 + 257 = 1008 kg/cm?

—64~
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5 Stresses of L, L

4s Lis

3723

2-PLg 160 x 19
6-L,  130x 130 x 15
2~PLg 490 x 19
2-PL, 230 x 15

7 1

50.0

gr 536.2 cm2, net 436.2 ¢m2

3231 | 2027, 242

(1) Moment due to dead load M= 3715.4 (For L3, Ly) r,=9.2
M=4422.9 (For Lg) rm=11.0

3715.4

Axial force N = g5 —=403.8 (For L3, Ly)

4422.9
N=‘—Ti—.6—-= 402,1 (FOI‘ LS)

403.8 x 103
§d.s,, = e 926 (For L, 1,)

402.1 x 103

0ds =W——= 922 (For LS)

(i) Moment due to live load  M=1342 (For Lq, Ly)

Axialforce  N=-242 _ 45ty (pp Ly, L,)
N=232 _qu4tss  (por L)
145887 x 10°
L= 1365 = 334 (For L3, L4)
144.8 x 10° :
oL = 4355 — =332 (For LS)

Dead + Live
28 =926 +334 = 1260 kg/em? (For L,, L,)
F§ =922+332=1254 v (For L.)



5.3 Stresses ol diagonal members

\\ Lad / Y
~
\[j
S
bd
bd
Height |Differ— Dis- Length a. |b
g tance a a g d d
Name of J|ence of —-n d dnd  of T b —_ —
Truss [height of diagonal d d I'd rd
g Panels g
D2 7.800] 1.4 | 4.57 64 29.3] 42.11 10.090 {32.15| 93.3|0.912{2.91
D3 9.200!1.0 7.7 64 46.1| 58.9| 12.045 [59.80|110.1{0.779]1.842
D4 10.200] 0.6 [14.0 64 89.61102.4| 12.045 |97.60]/153.6/0.918{1.572
D5 10.800|0.2 {50.0 64 32.0|332.8|12.726 [29.80(384 |1.070]|1.29

1 Stresses of diagonal member D2

P =27103
w=2533

G777 77777 777 P i 7 7 r 7]

m=8225 m=55715

297

09/2
[
»
-0
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i} Dead load

Fd =156005 + 28.62 x 22478 _ 165,13

1.5 320 ll
3
_ 165.13 x 10 2
0 = 1544 = 849 kg/em
ol
@
m 1
2--[_—_S 380 x 100 x 13
2--}?Ls 380 x 10
ii) Live load Aria gr 2286 net 194.4 cm?'
Fy .o =27.103 x 0.729 + 1/2 % 55,775 x 0.729 x 2,533=71.253
_ 11.253
0 =-Tog.4 =367

55 =849 + 367 = 1216 < 1400

2 Stress of diagonal member D3

VA i A7 7]

/"’ﬂ
m =15384 m=48616 320
=~
0368 N |
o r ‘
™
o
ol 0545 b -
1)
2588 3822

i) Dead load
0.476

Fd = - (84.928 + 15.46 x 22-2) = - 89,83
, 2Ls 380 x 100 x 13
89.83 x 10 2
= —==g—— =524 kg/em” 40 br171.4 om® net 152.6 om®



(ii) Live load

Fp,;=~27.103 x 0.545 - 1/2x 48.616 x 0.545 x 2.533
~ 48.328 -
48.328 _ 2
d =714 = 282 kg/cm
2
38 =524 + 282= 806 kg/cm

@ Stress of diagonal member D,

P=27/03 W=2533
VA7l r Al 7 2
ml=2207 m=41'93,/
%
L0551 320
28
353
(i) Dead load 2
Fd=51E43+9.48x—0'T47-§§-=54t.44 ™
54.44 x 10° “ 2
] =338 = 440 kg/em
(ii). Live load . 2_LS 380 x 100 x 10.5

Aria gr 138.8 cm® net 123.8 cm?

Fi.i=27.103 x 0.551 + 1/2x 41.93 x 0.551 x 2.533
= 44,193

. 44.193
5 =

2
=33.8 = 35'( kg/cm

X8 =440 + 357 = 797
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4 Sirvess of diagonal member D

5
The section being the same as D4,
p=27103 w=2.533

)

m'=2874 m=3g2w |
[

gﬂo,szs

129

s0.72

/ 0'536
3. 14

325

(i) Dead load

Fd =~ (1657 +3.07 x 2278 - _47ter

3
17.67 x 10 2
3 =~ EE = 127 kg/em

{ii) Live load

Fi+L = 27.103 x 0.536 + 1/2 x 35.26 x 0.536 x 2.533

= 38.463

. 38.463 _ 2
aJ :-—-_i—a—g—:-g-—-277 kg/cm

3§ =127 + 277 = 404
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5.4 Stress of Vertical member

1 Stresses of V1 ’ V3, V5;
(i) Dead load

Fd = 5225 + 9.6x—0—i£;—6-= 55530
5 2 55:30%10° _gony/on?
= 93.2 = g

(ii) Live load

262

B

o
q;____]

. N

of &

o

{

X

9
T — g
o

™

Y]

4--L5 125 x90x 10

1—PLs 310x 12

FL+i=2T.103+1/2x12.8x2.533 Aria gr 1192, net 932m
= 44,951
_44.951 _
§ =535 =182
/
5 =593 + 482 = 1075
P427103 ,533/M
2 Stress of V2 \/
. 777777
(Same as Section Vi Vas V5) ].——64" 64
(i) Dead load
pqo Mz 1.4 Mas 1.0
T, 5.966 ry 5.885
_ 28309 1.4 _ 2830.9 1.0
~ 79,06 5.966 9.13 5.885
= 73,3 - 52.7=20.6
S Uz
T 932 T ~ 6,
Uz

-7 -




(i) Stress of live load

M. . M, .
Lt . +i .
FL+i= xsm52—-——r——-xsm33

2 3

1022 1022
= 9.06 x0.214-—-9—-—.1-.—3.—x 0.154
= 6.90

5 _.6.90x 10 2

=—Té———= T4 kg/cm

35 =221 + 74 = 295

3 Stressof V, {Same as Section V2)

{i) Dead load e

0%
M d M

. ds ,
Td = X sing, - —*x sing
4 4 Ty 5
4246, 1 4246.1 -
= —,]—[)T,?—S—X 0.093 - WJ\ 0.031 = 2444
3

24.44 x 107 2

§ = 33 —=262kg/em

{ii) Live load

M . M, .

Foo. Lyl . L+i ,
Ll = - Xsing, - ~—4— X singx
4 >
1533 1533
=T(-)--—:-T—S—XO.093-"'I—OT‘8TXO-031

=8.83
3
. 2
5 =_§_.%%.f.‘_2_19._=95 kg/em

35 = 262 + 95 = 357 kg/om®

—T1—



The above calculation results may be collected as below:-

Floor slab

Stress perpendicular to bridge axis

At center of span

At support

Main truss

2
Se =31 kg/cm

dc=32 ¥

Stress to the direction of bridge axix

Fe=30 Icg/cm2

ds= -857 kg‘/c:m2

§s=1155 "

5= 2019 kg/om?

Unit : kg/cm2

Dead load | Live load Max. stress Allowable
stress stress stress
INNER STRINGER 286 922 1208 1300
SinkE " 286 561 347 130
INNER CROSS BEAM
dc 434 793 1227 1300
ot 499 912 1411 1400
END CROSS BEAM
dc 306 924 1227 1300
gt 351 1055 1406 1400
MAIN TRUSS
u, 661 144 305 1132
u, 736 266 1002 1241
uy 731 264 995 i241
v, 768 277 1045 1232
US 766 277 1043 1232
i,1 s L2 751 259 1008 1400
L3, L4 926 334 1260 1400
L5 922 332 1254 1400
D2 849 367 1216 1400
]l)3 524 282 806 959
D4 440 357 797 1400
Ds 127 277 404 923
V1 y V3 ’ VS 593 482 1075 1400
v, 221 T4 295 1400
V4 262 95 357 1400
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From the above, after accomplishing the repairs by adopting the over lay
method as described above, we find that the structural members of the

bridge are all fully safe and sound.
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