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DESIGN OF STEEL TRACK BEAMS OF THE STRADDLE
TYPE MONORAIL BRIDGES

E *-\j' Eﬁ S %
By Shuhei TAMURA

The steel track beams of the straddle-type monorail bridges have been used for
straight and curved long span bridges over wide rivers and roadways, and also for com-
plicated curved bridges. In this paper, the numerical calculations of the stresses of

steel track beams of various span lengths and curvatures are performed using equivalent
uniform load, practical calculation formulas of the curved track beam, and practical cal-

culation formulas to determine the section of the track beam, which are newly
suggested. The technical characteristic properties of the steel track beams are clarified
by the comparative stress values, such as the section forces on the bearing, vertical
reactions, bending moments of the span center and thickness of the track beam
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Fig.1 General view of the curved steel track beam.
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Fig.2 Calculation formulas of section forces and

reactions of the straight track beam.
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Fig.3 Equivalent uniform load of the simple track beams.
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Fig.4 Section forces diagram of the straight track beams.
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Fig.5 Vertical reactions and panel point forces
of the straight track beams.
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Fig.6 Bending moments and torsional moments
of the straight track beams.
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Fig.8 Vertical reactions and panel forces subjected
to the centrifugal and lateral forces,
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(Rusl=(y/nlI®/r) BsX2P/a
[Mbb}———(y/n)”:/('r'a)lak'ﬂbxz P
[Eoo)=—[kasl, [Res]= ~[Rav], [Mop]= —[Mas)

c) FENHEEE al B LILE X
(dad =g/ ) B/ r)aa Ba* YeaX2 w
(dod=(Ty/n? Y8/ r)aa Ba* YoaX2 W
[koad=2y/ 0 B/ 1)ar BaX2 w/a
[Rud=(Ly/nw’Xl/7) BaX2w/a

Mo = y/nH /(7 allax- B X2 w
Lkval=—kaal, [Roal= —[Radl, (Mool = —[My]

d) ERHEEEbHICEHALLE S
[dad=2y/ NP/ r)aa Bo* Yau X2 w
[deel=y/n* W13/ )as* B Yoo X2 w
(koel=y/n* X/ T)ar B X2 w/ @
{Rbb]=(2y/n’)(l’/ ) BX2w/a
[Mbb]‘—‘(Z'.y/n’){ */(r- a)*”k'ﬁbxz w
[Evo)=—[kas), [Ro=—{Rial, [Mys]=—[Ma)

e) HFNMHES a,bFicHHLLE X
[del=y/ NP/ r)eq 70 X2 w
[ded=C0y/n X B/ 1)aa 7 X2 w
[hwl=Cy/ w) P/ T)axX2 w/a
[Rol=Dy/n* B/r) X2w/a
(Mul=y/ w*h /(1 adaxX2 w

[k(bJ: —[k(a,], [R(b)]= _[R(a;], [Mb)]z _[Ma\]

zIT,
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[ BENOXME o $uBHOBIRPORE
nl PEHTOKREE  r BT OPRERdhRER
Y EROMEE 2y HEBROARHEE
[l Ta i &kBFHMERLVE=—%Y } (tm)
[Ead @ T i & B A EERND (t)
[Ri) i T T & B8BERH (t)
Ml : T iC & BERPRETFE— XV b (t-m)
(5) BUEZ+EHI
YEE 1=43.5m, ghEFE r=200m, BEH n=
10 DMRBUERT &, ERBBEHIZOVT, w,=1.710
t/m, ws.y=4.692t/m, Wwa+n=4. 087 t/m & % L
e EOBEREZE, R (18)~(20) 2HVTTF 1.
a) EAKEOME
2 1Yn=4.1250 (Fig.12 £ v)
2 wys=1.3125 (Fig.13 £ )
a,=0.806 a,=0.194 (Fig.15 L v)
B8=0.505 B,=0.495 (Fig.16 £ »)
¥ =0.511 7%,=0.489 (Fig.17 £ 0)
Yor=0.593  7,,=0.407 (Fig.18 £ ©)
Yaa=0.573  7,,=0.427 (Fig.18 £ 1)
b) REMELENEHMREO, EHNETGN
duw=75.49 (t-m), k,,=98.44 (t)
kaw=77.99 (t), R,=139.24 (t)
Ray=37.19 (t), Mu»=984.67 (t-m)
Ma,=790.95 (t-m), My=1371.15 (t-m)
c) EHELEHEL b ICER L2 & & odhign
o [ ] AfEosE
A (20) I wak, R (19) 12 Wearn Winey ZRA
[dss]=23.92+38.44=62.36 (t-m)
[dos]=22.89+26.38=49.27 (t-m)
[kos]=3.04+4.21=7.25 (t)
[Rys]=15.69+21.73=37.42 (t)
[Mu)=42.05+50.74=92.79 (t-m)
d) EHELHEHES a,bHFICHEFLILE S0,
WEGERO [ ] WEOHE
ws=6.402 t/m, w,=5.797 t/m %3 (20) IZLA
(dal=85.71 (t-m) [d]=89.56 (t-m)
[ke]=11.38 (t) [R]=58.75 (t)
[My]=142.62 (t-m)
e) MHELENELENL & s othBsdEiTo
IEA b)+c), b)+d)}
dp»=137.85 (t-m) dg,=124.76 (t-m)
kov=105.69 (t) kaup=70.74 (t)
Rup=176.66 (t) Ra=—0.23 (t)
du=89.56 (t-m) d4=85.71 (t-m)
R»=197.99 (t) R.,=80.49 (t)
My=1077.46 (t-m) M,,=698.16 (t-m)

HHAS -

Myn=1513.77 (t-m) M,=1228.53 (t-m)

FE 1=36.0~52.5m, MIEEE r=50~400m O
HRBENTIC, JEMTE, EWE, BEAEEE, SO0WE
FeHEL iz EOKEEE %, Fig.5~6, Fig.8~9,
4. (1), R (5)~(11) 2HVTIT- 1.

Fig. 1913, ¥R bSBEK %, Fig. 2013, ZMAFR
iFE—2A Y FOEEREICR U, F i, Fig. 198
OADRAEE, EERORIOP TR, THE, B
BIZLARNAER, R2EHRERUE, MEXh0
T, Fig 19Dk VK& B, £, BEROERO
ISHHME, FEHESEHEOA2EF LIz D& L
1z.

5. SRE#ENTOMERE

WBEERONEL, BEROLT 7YY, BERs
E@Ehic, ETHORK) 7, ENHE, KEEIENA
50T, WMAREDHOFEIZERICK S,

Table 41X, BUENTONH%Z, —EWE G, &, TE
Wi G, k20T, BledE% Lrgic, iadbt
T, Baoht:iiiFE— 2~ Mkg-cm), &S H
(em), BEIRE t,(cm) &I LT, BIEDOLET75
VHRICNEERB LY, L TF75 Vv VHMBRL,
em), tem) 2RDBEHERNEZER L. 251, K
HHREHRD, ME_IRE—A ¥+ I(cm!), MEHRE W
(em®) ZEEZRHBHERN PR CRLE. i, Lk
73 v IVIHEE, SRR TS hEREL 2B E
b, FRISHERTZINER S 200TO, #EY)
TOL7I v VIENER, (1) 250kg/cm?, (2) 330

m
r350
+600— } =
§ ]
5 L1
500 P
+400] : 100
i L1 — 14125
s | // |1 /;//, 150
— [T //*/////J 250
5 [ ] 2
[
+2
' ~4——t— o
b
+ 100 *
[s <}
| p——
S I s S St NS5 710
Ty
-100] .\\7\ -\‘\\\“‘ 25
~L__] | oo
X \\ \"75
-2
=~
s
-3
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- 1
360 375 390 405 420 435 450 465 480 495 510 525

Fig.19 Vertical reactions R(t) of the curved track beams.



BERT /L — VRBEETOZREHT ST

kg/em? SREL T, BB L7 7 v VBOFEISHE
REDIZ.

Fig.21 13, & [=36.0~52.5m, HiR¥ERE r=
50~400 m OHRFLENT &, BEPUENTOBEIT>1T,
Table4 (1) OHERZH VT, ZRbhRIIBT S,

FELT75 v VERFELL. 27T,
b Lo DHTOLE (w), T (1) 75 v VE (cm)
Bauwy tan - adfD L (u), T (1) 73 VE (cm)

3000
7
2750 ¥
/IOO
125
200z /uso
= 200
2250 iz
2 o
. =
/clso
125
1500 e
é/ |0
/// o)
125 —
3 g |
g ///
|
/
i SR
= L1 [ ey
0%
//
600 Span{ ¢{m)
B0 35 390 405 420 435 450 465 480 495 510 525

Fig.20 Bending moments M(t-m) of the span center

of the curved track beams,

Table 4 Practical calculation formulas to determine
the thickness of sections.
690

[ & (GI1-SECTION)
2 07 D 1-P1 190%16
S Z
S| e 95z ] s e
6 2 2-p 79wz | 1:830.539am
S { yu= 70.6CM
4118 ©2-p 79wz [ W= 79600
0 [*& 5)2-Pl 445x5 | AT S
= d “2-PL 7912
8 o {G2-SECTION)
R ® 1-PlL 690 tu
I~ Q 9 2-Pl.Hw X bw
: © 1-Pi. 860X 1L

(1) 6uo=1150K%m2 , 60=1400%Yem2
tu= %?L%H IM-300059H2-+w-389,581H- 88,527,600-6,427, 193,000 77
142065911y « 3.236 - 506.7 7 - 0002076 H-bw

T=0U71469H3 hw- (40347 tu+ 25920514+ 68.8997 H2 -2 5806H+ 2,520,380
Hu=045I0H , He=05490H , Wu= iy , we= Iy

(2) 6uo=1070K%m2 , 610214005Ycm2
- ] R R . R L
Wz Eg 0w (M-246669H? w362 AB5H-84695660-6,225,35,000 17 |
1420613250+ 3.010 - 490.8 {1 - 0.002741H-tw
1=0I75592H3 bw+(12.9487 - 27.628641-63 SBISH2- 20,728.8H+ 2520,380
Hu=04332H , H1= 05668H , Wu= L/, , We= [y,
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£, COBAOUMBHERSR, /15&L, @it
1 SMal 75 AEHWRISEEHE L.

ST, tyw=5.0cmEFhIL, r=250mDEF IS
41.4m, r275m D& X [<45.7m, r=100m D& X,
1<49.0m & 155, £, tgw2l.6cm ETNIE, 72
125m D& ¥ [<50.5m &L 5.

Table5i, ¥ HE (=49.0m, #RERE r=200m
DR BERTE, EREGENIC, JERE W,=2.04t/m,
TETTE Wenen=4.560 t/m, Wisy=3.969 t/m % % &
Lzl &0, XA ERALYE-A Y b d{t-m), BED
k(t), $RER D R(t), ZRIPSRiiTE— 4~ b M(t-m)
T HNT, 4 TRUE, ERGTEREROTRIESEH
BTV, (BEE LB EHBEMEY) OBz Lz,

ol
o =
B L1
60tE = 3
% // /// 100
50f= 125
L 1 4150
B e
40 — —
// ///
Wl =

20
300
30)
%300
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.
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Fig.21 Required flange thickness of the span center

of the curved track beams,

Table5 Comparative stresses table for the section forces,

the reactions, and the bending moments.

dfa) Kla) Rla) d(b) K(b) R(b)

T m (¢-m) (2) () (¢-m) # [£4]
Q 1617 1617 0 1617 1617
PSS OSSN U U SRRSO SESS -
() (1617) | (1617) () (161.7)| (161.7)
1289 144.7 735 1347 1787 249.9
200 | e
(114.6) | (1354 ( 731)] (1167)] (1881) | (250.0)
Maa Mba, Mab Mbb M(a) M{b)
rm (¢om) | (¢m) | (g-m) | (¢g-m) | (gm) | (¢g'm)
1325 1090 1090 1325 1804 1804
S O, 50 TR S (UG AU
(1318) | (1098) | (2098) | (1318) | {1804) | {(1804)
1153 1240 936 1502 1560 2047
200 B e
(11858) | (1251) | ( 960) | (1493) | (1581) | (2049)
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6. # 3

(1) XBEE1=36.0~52.5m®D, EHisrtLyRE
HE2FY 5 ERNENIC, FERED L, Fig.3I0EY
FHEESNHEEAVNVENELEA U500, 8
LRk, WiEhH, ZMFREFE- 4> N So@EiE
U, Fig.5~6IZRL 72,

(2) FME1=36.0~52.5m®d, EHHHL ORI
M2H Y 5 ERRENTIC, HERAE, BORNESE %
BH LIz L& 0, TEERD, WiEhH, X Erhddhy € —
AV FEOEE, X (1)~(4) ZHVTEHEL,
Fig.8~9IZ/R U1z, F 1z, EOKEDEEICIX, Fig.3
DOEFEENHWEEZHOI.

(3) HRBENTY, RUVRIEZ2ET 2B50ER
HEREI, 4 (1) o, R (5)~(7) k-7,
BEROBAMBEOHES U, X(8)~11)EFILL- T,
Tall&>THUS, BENELTORLYE-A Y |
Aduw, ¥R Ak, HERD ARKCSOHEZTL,
ZDfE%z, BRENELTOMEN, KA, du ks
R, FOMICMES N L, HRBETE L TOKE,
Rh&#%, RKoObEnTE 5.

S HIZ, SEARN S ERER S I SRR ICEE X
NTVAIBEI FHEMER L VBBEICROOND L HIZ,
4.(2), (3) 282abET, 4.(4) 2ERL, X (16)
~(20) KRUYz. E12, 4.(5) ©i3, Fig.5~6 %M
Wi ERBERTE, X (16)~(20) %O - dhiREE
DFHER % 1=43.5m, r=200m DPAITOVTRL
1.

1, ¥EE1=36.0~52.5m, #iRFE r=50~
400 m OHRERENTIZ, FERE, Fig. 3 IRTSEES
THEZAOLENE, ERETES LOCBROHES %
L E0XRERN, ZMbRFE-2 Y M E
D%, Fig.5~6, Fig.8~9, 5k04.(1) & (5)
~(11) 2 EERNTCEHEL, #0&R%, Fig.19~20
IZRU Tz,

(4) BBBUENTD, BUVAMEEE LR VEEDE
HFHEO—HE LT, EELOHEESHDH, o
DT, oSO BER2T 52010, THE I=
35m, HHEYE r=170m O 4 KFHGFHEBTFHTO,
KD, MTFE—2X > b, BHOMFE—2 v &
DOBMEFFE TV, XMR3) OFHEE DB % U 1243,
WAOMEE, FEAE—FRKLT.

2F

72, 4. TRUL, BEBETPRCORME2E T 5
BEOERER S, tMOHBESLE 2HET 512012,
ZHEE 1=49.0m, ghRFE r=200 m OhEBERT &,
HRSBNIC, SERE, EHEE2EBELLE 20, 4
RN, ¥EH, XEPRIMTFE-2 Y b EOEEZHE
L, BEEZHOIEBTEEY S OL#% L, Tableb
IWRUIZH, WAHOEIRELS—H LT

(5) Table4iz/RU1:, BLUEHOKMEREDIZHD
EHHBEXRANT, XHE [=36.0~52.5m, iRy
# r=50~400 m ORIARBLENT &, BERBERD, XM
FRIZBIARELET 77 v VE#EEL T, Fig.21
IWRULTZ. ChbDiERE, Fig. 19~20 ZOERDL 5,
HARBENT DB A I, BIRPLERSNELY, FHE I
KEnhid, BEHRDO7 7 v VHERRK, AOoRNES
A XEBEZIC, BELORNEZIBEENHSH
b ot

BRI, COMREZITHORBLC BES CHE 2B -
r, HHERRFELERE (BfE, BEXEILEEHE)
BREFREER, B EHOBEELET.
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