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Design Criteria

1. Loading
1.1 Dead Load
- Unit weight of steel = 7,850 kg/m3
- Unit weight of concrete = 2,400 kg/m’
1.2 Live Load
LL. = 400  kg/m’

2. Material Structural q)o) J
2.1 Cast-in-Place concrete 0 2
Purpose cylinder compressive strength at the age of %8 W sc cement

shall be Portland Cement, type I.

2.2 Structural Steel (\\O

Steel shapes, plates and bars AS
Anchor shall be conformed to & éérN A36
Bolts high strength bolts M A490

2.3 Welding Low-Hydrogen ele?J.\de ith E70 KSI

3. Material Propert%e @Q
n= 9
Ksc (Round Bar:SR 24) k= 0.302

0 Ksc (Deformed Bar:SD 40) j= 0.899
N 1,700 Ksc (Steel Structure ASTM A36) R = 8.808 ksc
fc= 64.875 ksc
Covering Footing and Column = 5 cm

Covering Socket = 5 cm

Covering Other = 250 cm

4. Design Standard
All structure design base on E.I.T. STANDARD (3.@.1.) , ACI 318 standard and

AASHTO for live load on side walk.



5. Other

341 1 IARNUIMNAINYRIIRQTHaNI 9

‘L{mﬁfﬂmmnmﬁmaﬁaq wihgtiwinlagyUszano
1. AOWNINLFINLAAN 2300- 2400 NN./AL.4.
2. AN 7700 — 7900 NN./a1.4.
3. ¥ 460 — 490 NN./AL.A.
4. N3N 2900 — 3000 nn./av.y.
5. 4 1000 NN./AL.4.
6. NIIBFUABNIINBIWNUI 10 T, 12&)— 150 NQ/A3.4.
7. NTIBINOYIINB WA 10 TH. 180%%
8. NTIBIURDNNIALLITINAILNRUT 10 T4, \ 9‘?.\0130}% /974
9. Wit 1 1¥8a, Sudu vwlasenina AN—)O nN./A7.4..
10. %é’ammzﬁaaaau@j, fOULAN TIULL N2 _ 15 nnJaa.
11, pasensaidaslufly, Surinioy TI0TzUns 50 — 70 NN./13.4.
12. 1a59839Ma9a0 r\o\ 20 — 50 NN./A7.4.
13. fhuwanw Tulasiain & v\ N 15 — 20 NN./AT.4.
14. uliiwag %\\ ) 30 — 50 NN./A7.4l.
15. wummmﬂmmaumwwu W1 10 . 240 — 260 NN./A7.4.
16. ﬂs:maagwmwgmﬂ(ﬂq{]\ ol 120 — 150 NN./@7.4.
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20 HIGHWAY BRIDGES 335

3.3.5 Where the abrasion of concrete is not expected,
the traffic may bear directly on the concrete slab. If con-
sidered desirable, /s inch or more may be added to the
slab for a wearing surface.

3.3.6 The following weights are to be used in comput-
ing the dead load:

#/cu.ft.
Steelorcaststeel ..........cviviiiinnnnn 490
Casbiron: rraiisarmi e raa sy 450
Aluminum alloys . ........coiviiininnennn 175
Timber (treated or untreated) . . ............. 50
Concrete, plain orreinforced ............... 150
Compacted sand, earth, gravel, or ballast .. ... 120
Loose sand, earth, and gravel .............. 100
Macadam or gravel,rolled ................ 140
CIdEERIING oomosmmmimims sy s 60
Pavement, other than wood block ........... 150
Railway rails, guardrails, and fastenings
(per linear foot of track) ................ 200
Stone MAasONLY i svvs v imsnwanioes s snneys 170
Asphalt plank, 1 in. thick ............ 9 1b. sq. ft.

34 LIVELOAD

The live load shall consist of the weight of the applied
moving load of vehicles, cars, and pedestrians.

3.5 OVERLOAD PROVISIONS

3.5.1 For all loadings less than H 20, provisidg, sha¥{ be
made for an infrequent heavy loa aﬂﬁ% ading
a

Combination IA (see Article 3.22), ve)load as-
sumed to be H or HS truck and t gle lane
without concurrent loadin a lafe. The over-
load shall apply to all p f ctlire affected, ex-

cept the roadway degieNor
ening ribs in the
structures.

k plates and stiff-
(v opic bridge super-

3.5.2 Structures may be analyzed for an overload that is
selected by the operating agency in accordance with
Loading Combination Group IB in Article 3.22.

3.6 TRAFFIC LANES

3.6.1 The lane loading or standard truck shall be as-
sumed to occupy a width of 10 feet.

3.6.2 These loads shall be placed in 12-foot wide design

traffic lanes, spaced across the entire bridge roadway
width measured between curbs.

3.6.3 Fractional parts of design lanes shall not be used,
but roadway widths from 20 to 24 feet shall have two de-
sign lanes each equal to one-half the roadway width.

3.6.4 The traffic lanes shall be placed in such numbers
and positions on the roadway, and the loads shall be
placed in such positions within their individual traffic
lanes, so as to produce the maximum stress in the mem-
ber under consideration.

3.7 HIGHWAY LO

3.7.1 Standard Truck an :ﬁ;

3.7.1.1 The highway(liWJo2¥ings on the roadways
of bridges or incidental cturey shall consist of standard
trucks or lane loads %uivalem to truck trains. Two
systems of loadifg are Wovided, the H loadings and the
HS loading adings being heavier than the cor-

rcspon%iloadl gs.
ach lane load shall consist of a uniform load

@ml of traffic lane combined with a single con-
ated load (or two concentrated loads in the case of

ntinuous spans—see Article 3.11.3), so placed on the
(\ span as to produce maximum stress. The concentrated

load and uniform load shall be considered as uniformly
distributed over a 10-foot width on a line normal to the
center line of the lane.

3.7.1.3 For the computation of moments and shears,
different concentrated loads shall be used as indicated in
Figure 3.7.6B. The lighter concentrated loads shall be
used when the stresses are primarily bending stresses, and
the heavier concentrated loads shall be used when the
stresses are primarily shearing stresses.

*Note: The system of lane loads defined here (and illustrated in Figure
3.7.6.B) was developed in order to give a simpler method of calculating
moments and shears than that based on wheel loads of the truck.

Appendix B shows the truck train loadings of the 1935 Specifications
of AASHO and the corresponding Iane loadings.

In 1944, the HS series of trucks was developed. These approximate the
effect of the corresponding 1935 truck preceded and followed by a train
of trucks weighing three-fourths as much as the basic truck.
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3.7.2 DIVISION I—DESIGN 21

3.7.2 Classes of Loading

There are four standard classes of highway loading:
H 20, H 15, HS 20, and HS 15. Loading H 15 is 75% of
Loading H 20. Loading HS 15 is 75% of Loading HS 20.
If loadings other than those designated are desired, they
shall be obtained by proportionately changing the weights
shown for both the standard truck and the corresponding
lane loads.

3.7.3 Designation of Loadings
The policy of affixing the year to loadings to identify
them was instituted with the publication of the 1944 Edi-

tion in the following manner:

H 15 Loading, 1944 Edition shall be

designated.... H 15-44
H 20 Luadmg I944 Edmon shnll be

designated.... : e H 20-44
H15-812 Loadlng, 1944 Edltlon shall be
designated.... HS 15-44
H20-S 16 Loadmg. I944 Edmon shall be
designated.... HS 20-44

The affix shall remain unchanged until such time as the
loading specification is revised. The same policy for‘?
tification shall be applied, for future reference, to loas
previously adopted by AASHTO

3.74 Minimum Loading &B

Bridges supporting Interstate hlghway or Wher hlgh-
ways which carry, or which tay c trtick traf-
fic, shall be designed for HS r an Alter-
nate Military Loading of t t apart with
each axle weighing 24900 p ) |chever produces
the greatest stress. Of \

375 H Load@@

The H loadings consist of a two-axle truck or the cor-
responding lane loading as illustrated in Figures 3.7.6A
and 3.7.6B. The H loadings are designated H followed by
a number indicating the gross weight in tons of the stan-
dard truck.

3.7.6 HS Loading

The HS loadings consist of a tractor truck with semi-
trailer or the corresponding lane load as illustrated in Fig-
ures 3.7.7A and 3.7.6B. The HS loadings are designated
by the letters HS followed by a number indicating the

gross weight in tons of the tractor truck. The variable axle
spacing has been introduced in order that the spacing of
axles may approximate more closely the tractor trailers
now in use. The variable spacing also provides a more sat-
isfactory loading for continuous spans, in that heavy axle
loads may be so placed on adjoining spans as to produce
maximum negative moments.

3.8 IMPACT
3.8.1 Application

Highway Live Loads shall be increased for those struc-
tural elements in Groug A, below, to allow for dynamic,
vibratory and nrnpac!ﬁr s. Impd¢t allowances shall not
be applied to items in Nt ifntended that impact
be included as part of the 108ds Mansferred from super-
structure to substruct sl not be included in loads
transferred lo\)m gs\gor to those parts of piles or
columns that are w ground.

N d

3.8.1 w 'A—Impact shall be included.

(L Muperstructure, including legs of rigid frames.
rs, (with or without bearings regardless of type)

(3) The portions above the ground line of concrete or
steel piles that support the superstructure.

xcluding footings and those portions below the
@ ground line.

3.8.1.2 Group B—Impact shall not be included.

(1) Abutments, retaining walls, piles except as speci-
fied in Article 3.8.1.1 (3).

(2) Foundation pressures and footings.

(3) Timber structures.

(4) Sidewalk loads.

(5) Culverts and structures having 3 feet or more
cover.

3.8.2 Impact Formula

3.8.2.1 The amount of the impact allowance or in-
crement is expressed as a fraction of the live load stress,
and shall be determined by the formula:

50

I=17175

(3-1)

in which,

I = impact fraction (maximum 30 percent);
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26 HIGHWAY BRIDGES 3.13

3.13 ELECTRIC RAILWAY LOADS

If highway bridges carry electric railway traffic, the
railway loads shall be determined from the class of traffic
which the bridge may be expected to carry. The possibil-
ity that the bridge may be required to carry railroad freight
cars shall be given consideration.

3.14 SIDEWALK, CURB, AND RAILING
LOADING

3.14.1 Sidewalk Loading

3.14.1.1 Sidewalk floors, stringers, and their imme-
diate supports shall be designed for a live load of 85
pounds per square foot of sidewalk area. Girders, trusses,
arches, and other members shall be designed for the fol-
lowing sidewalk live loads:

Spans Oto 25 feetinlength ............. 85 1b./ft.?
Spans 26 to 100 feetin length ........... 60 1b./ft.2
Spans over 100 feet in length according to the formula
3,000\ (55-W
= —_— 3-3
o o L
in which

L = loaded length of sidewalk in feet.

W = width of sidewalk in feet. (\

3.14.1.2 Incalculating stresse§jn struc! @p
port cantilevered sidewalks, the siglyallf’sha fully
loaded on only one side of the s | ndition
produces maximum su'ess.q)

3.14.13 Bridgesfy pe \&/or bicycle traffic
shall be designed for a’li% loa 5 PSE

3.14.1.4 Where bicycle or pedestrian bridges are ex-
pected to be used by maintenance vehicles, special design
consideration should be made for these loads.

3.14.2 Curb Loading

3.14.2.1 Curbs shall be designed to resist a lateral
force of not less than 500 pounds per linear foot of curb,
applied at the top of the curb, or at an elevation 10 inches
above the floor if the curb is higher than 10 inches.

3.14.2,2 Where sidewalk, curb, and traffic rail form
an integral system, the traffic railing loading shall be ap-
plied and stresses in curbs computed accordingly.

3.143 Railing Loading

For Railing Loads, see Article 2.7.1.3.

3.15 WIND LOADS

The wind load shall consist of moving uniformly dis-
tributed loads applied to the exposed area of the structure.
The exposed area shall be the sum of the areas of all mem-
bers, including floor system gnd railing, as seen in eleva-
tion at 90 degrees to the lo inal adN§ of the structure.
The forces and loads given n O@ase wind ve-
locity of 100 miles per hour. For §gouMII and Group V
loadings, but not for Grou ngroup VI loadings,
they may be reduced® infredded 1¥¥the ratio of the square
of the design wind vel to the square of the base wind
velocity provided Lﬁ%mximum probable wind ve-
locity can be as&%l with reasonable accuracy, or
provided tha(th permanent features of the terrain
which makeNguch cHanges safe and advisable. If a change
in the &N jnd velocity is made, the design wind ve-

Io@l shown on the plans.
@\1 Superstructure Design

P = live load per square foot, max. 60-Ib. per sq. ft&B

3.15.1.1 Group Il and Group V Loadings

3.15.1.1.1 A wind load of the following intensity
shall be applied horizontally at right angles to the longi-
tudinal axis of the structure:

For trusses and arches ........ 75 pounds per square foot
For girders and beams ........ 50 pounds per square foot

3.15.1.1.2 'The total force shall not be less than 300
pounds per linear foot in the plane of the windward chord
and 150 pounds per linear foot in the plane of the leeward
chord on truss spans, and not less than 300 pounds per lin-
ear foot on girder spans.

3.15.1.2 Group ITI and Group VI Loadings

Group 1II and Group VI loadings shall comprise the
loads used for Group II and Group V loadings reduced by
70% and a load of 100 pounds per linear foot applied at
right angles to the longitudinal axis of the structure and
6 feet above the deck as a wind load on a moving live load.

"
i
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Section element Rotation
angle
Sheet 300 x 24
Sheet 300 x 24
Sheet 176 x 13 90.0
Sheet 176 x 13 90.0

The overall dimensions of the section are 300 x 676 mm

Basic geometry of the section
Parameter
A Cross sectional area
o Angle between Y-Z and U-V axes

Mirror

N\

N

@Val ue
276

1
Qo .0
ly  Moment of inertia about axis paralle tc@ 177660.16

passing through centroid
Iz Moment of inertia about axis paralé%
passing through centroid ('\
It Torsional moment of inertiwn nt)
p

iy Radius of gyratien about ax llel to Y
h

passing throug ntrof
iz Radius of gyratj X parallel to Z
passing throug i
t

-axis (+ve extreme)

Elastic mul S
W.-  Elastic M U-axis (-ve extreme)
Wy+  Elagt m%: ut V-axis (+ve extreme)
W,.  Elastic\gotu bout V-axis (-ve extreme)
Wpiu  Plastic mdgglus about axis parallel to U-axis
W,y Plastic modulus about axis parallel to V-axis

lu Moment of inertia about U-axis
Iv Moment of inertia about V-axis
iu Radius of gyration about U-axis
iv Radius of gyration about V-axis

U-axis

10806.44

283.87
30.6

7.55

5256.22
5256.22
720.43
720.43
5727.76
1094.87
177660.16
10806.44
30.6

7.55

Centroid to edge of compression zone along +ve3.8

au- Centroid to edge of compression zone along -ve 3.8

U-axis

V-axis

Centroid to edge of compression zone along +ve27.7

av- Centroid to edge of compression zone along -ve 27.7

V-axis
ym  Distance to centroid along Y-axis
zm  Distance to centroid along Z-axis
yp  Distance to equal area axis along Y-axis

15.0
33.
15.0

©

Material
%
St

W

cm

cm

cm

cm

cm

cm
cm

2089704.383
0$9704.383
Ste@l ) 2089704.383

E (kg/lcm”2)

089704.383



Zp
lyz

up
"

Distance to equal area axis along Z-axis
Moment of inertia lyz in the user coordinates

Distance to equal area axis along U-axis
Distance to equal area axis along V-axis

33.8
-6.01853e-
028

0.0

0.0

File: D:\Thai Daichi Co.,Ltd\euui\azwuaudu\Section\Section700x300.sec

rterval of the stress velu
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Steel Girder
WF Beam H-700x300x13x24 mm

b= 300 mm, d= 700 mm
tw = 13 mm, tf = 24 mm
w = 185.00 kg/m
A = 189.76 cm”2

Ix = 177,660.00 cm™4

rx = 30.60 cm
Sx = 5,727.00 cm”3
L = 22.00 m
Fy = 2,400 ksc
Mmax = 59,734 kg-m

Allowable bending moment, Fb = 0.6 x 2400 = 1440 ksc

Sx = 59734 / 1440 q)
=4148.19 < 5727 OK o) Q
Check shear force Q
Shear Max = 10,375 kg \ (\
fv = 10375/ [((70)-2x(2.4))x1.3]
=122 ksc @
\

Allowable shear force, Fv = 0.4 x 2400

= 960 ksc @fv oK

N

o\
&\ BENDING MOMENT DIAGRAM

N



Pin for Anchor Block

Maximum Shear, Vmax = 11,000 kg
Vmax /2 = 5,500 kg
Allowable shear stress,Ft = 960 ksc
Pin size 50 mm
A= 19.63 cm”2

Check capacity shear force = 960x19.63
= 18,845 kg > 5500 OK

0.200(m)




Steel Cross Beam

WF Beam H-100x100x13x24 mm

b= 100 mm, d= 100 mm
tw = 13 mm, tf = 24 mm
w = 17.20 kg/m
A=21.90 cm”2
Ix = 383.00 cm™4
rx =4.18 cm
Sx = 76.50 cm”3
L =2.00 m
Fy = 2,400 ksc
Mmax = 181 kg-m

Allowable bending moment, Fb = 0.6 x 2400 = 1440 ksc

Sx = 181/ 1440 q)
= 12,57 < 765 OK o) OQ)

Check shear force
Shear Max = 190 kg \ (\

fv = 190/ [((10)-2x(2.4))x1.3]
=28 ksc

Allowable shear force, Fv = 0.4 x 2400

= 960 ksc @fv oK

q&\ BENDING MOMENT DIAGRAM

N



Cross Beam1

RUNAI% =

6 v a
TLUAM UM UV IABUNIA (Mc)
[umu@i’@”@ﬁaq@mﬂ BMD ¢ Mmax

As

WIToM bELWAN DB

As

15inan

As-min

WM bELRAN DB

As

15inan

v A
ANV WNIUUTILRAW (VC)

an3d SFD 16 Vmax

=

¥ '
o

= = = 3 a
WUNIVLIILRDUVBILARNLRIN

S

WWanlginaniaan

\Wanloirandaanawe RB

nig 0.70 m, an
0.7x0.4 x2,400 = 672
12.646x0.7x(37"2) = 12,119
3,000 kg-m < Mc lxla
(3000x100)/(1700x0.895x37)
5.33 cmAh2
16 mm 1% 6
12.06 cm”2
6 -DB 16 As = 12.06
(14/4000)x0.7x37
9.07 cm”2
16 mm 1% 12
2413 cm”2
12 - DB 16 As =

0.29xSQRT(240)0.7x37

11,636 kg

2,337 kg

9 mm, 1
1.27

(1.27x1200x37) / (
6.1 Cm o

1 RB-9

6—-DB 16mm.

6—-DB 16mm.

(X
an =

StrRBS@0.30m.

0.40 m, d= 37.00
kg/m
kg-m
L&
cm”2 > As Gl"fi)[ﬁ

Léﬁ%%])&’: b@“ NINaa)

2413 N cr(\ As-min 1516
BN

cm



Cross Beam2

RUNAI% =

6 v a
TLUAM UM UV IABUNIA (Mc)
[umu@i’@”@ﬁaq@mﬂ BMD ¢ Mmax

As

WIToM bELWAN DB

As

15inan

As-min

WM bELRAN DB

As

15inan

v A
ANV WNIUUTILRAW (VC)

an3d SFD 16 Vmax

=

¥ '
o

= = = 3 a
WUNIVLIILRDUVBILARNLRIN

S

WWanlginaniaan

\Wanloirandaanawe RB

nig 0.70 m, an
0.7x0.7 x2,400 = 1,176
12.646x0.7x(67"2) = 39,738
3,000 kg-m < Mc lxla
(3000x100)/(1700x0.895x67)
2.94 cmAh2
16 mm 1% 6
12.06 cm”2
6 -DB 16 As = 12.06
(14/4000)x0.7x67
16.42 cm”2
16 mm 1% 12
2413 cm”2
12 - DB 16 As =

0.29xSQRT(240)0.7x67
21,071
2,337

kg

kg

9 mm, 1
1.27

(1.27x1200x67) / ( an

55 Cm b Cm

1 RB-9

6—-DB 16mm.

6—-DB 16mm.

(X
an =

StrRBS@0.30m.

0.70 m, d= 67.00
kg/m
kg-m
L&
cm”2 > As Gl"fi)[ﬁ

Léﬁ%%])&’: b@“ NINaa)

2413 N cr(\ As-min 1516
BN

cm



Minimum Reinforcement for Wall-DB (Horizontal bar)

Wide = 1.00 m thk. = 0.15
Area , A = 15x100 cm
= 1,500.00 cm”2
As-min = 1500x0.0025 cm (1.8.1.7400, SD40)
= 3.75 cm”2
Try DB- 12 mm @ 3.32  bars
Spacing 30.16 cm
Used 30.00 cm
As = 3.77 cm”2



Minimum Reinforcement for Wall-DB (Vertical bar)

Wide = 1.00 m thk. = 0.15
Area , A = 15x100 cm
= 1,500.00 cm”2
As-min = 1500x0.0015 cm (1.8.1.7400, SD40)
= 2.25 cm”2
Try DB- 12 mm @ 1.99  bars
Spacing 50.27 cm
Used 30.00 cm
As = 3.77 cm”2
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AN gx‘l‘ll LR

NINTLRENAUIAALRN

& d o o
NUNAWIGALRT Ag

TRUNTLRILRT =
HRUNLRN =

IRUNT9RA (Total Load) =

Wa1som AN DB

15 1waninan
As

sununlagnaunia
TUNAREN AU RANLESN =

TUIVIRBNNIRNG (P) =

AIIFDY WNLAAN

N Mnantaan RB
WanUaan 16 winvadnanin =

wanUaan 48 winvasnanidaen =

v v \
AN ULALFATDILE =?00( :
AT bwanUaan R

N6

e

C1

1.00

0.70
10000 x 0.7 x 0.7
11,000
2,400x0.7x0.7x1
1,176
11000 + 1176
12,176

16.00

24.00
48.24

0.85x (0.25x240x4900 + 1600x2.01)

252,634
0.85x1600x48.24
65,606
252633.6+65606
318,240

X 0.70 m

= 4900 cm”2

kg
kg

kg

mm As = 2.01 cm”2

o)
Y
o

ON

tal Load Glﬁﬁ

LA

cm”2

kg

kg

kg
0.01x70x70 < 48.24 ﬁo&@\
49 < 48.24 < 392 Q
o ¢\5
A\ &

25.60
43.20 cm
cm

mm 25.00 m

@

« | 24 DB-16 mm

St- RB-9 mm @ 25 cm

0.70
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