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1. The main purpose of the project 15 e desivgr ol gy
J P A N,
concrate highway diidge,
Tolhe baidpe cousisis of o simply su TR
o, and the total lengil o the bridge iz 18 Loc Ty
R of G e

I

6,

5 AN tvpes of steel which was used is of yieid strengts

S The bridge contoms o mahan o

the bridee.

eh he average onntamns a stdewalk oo aiche s
widily inciuding the Tiandiad? and grandi ]
Tlhe ol bridee width 7s 1922 m - sew diawing v 7

Pach span in the bridge bas ten prestressed

wirders. D the ransverse direciion,

of overy two girders s 2m as shown 11 drawing

1

all bridge eirders is simiar io ype 1V AASHT

sirders. -See drawing no. 3.

The ten girders for all the spans arc supporied a their end:

cap. which covered the five columns. The dimensions of caci coluine

T Sanmes benwees i

T el

d_,‘ﬂ Juaill 3ake

s 00x 1.85 m and their height is 6.2 m, and the space brivee: it

conter line of cach two columns 18 4.25 m - sed i

The compressive swength 13 as [allow.

- for deck slab .= 30 Nimm®
. ] o 2
- for precast girder £= 35 N/mm
- for pier and gbutnent fe= 28 Nmn®

[ R I P fha}

The concrete has a unitweight of 23 EN/m™
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- 1o Types of Loads: ...

Structures shall be designed to camviae following loads and force:
Dead load.
Live load.
Impact or dynamic effect of the live ica.
Wind loads.
Other forces, when they exist as follows: ‘
Longitudinal ~forces, centrifugal force, thermal forces, earth pressure,

buoyancy, shrinkage, stresses, nb shortening, erection stresses, ice and

UJ

current pressure, and earthquake siresse

1. Dead Load: ;
The dead load shall consist of the weight of the entire structure,

including the roadway, sidewalks, car tracks, pipes, conduits, cables, and
other public utility services.

2. Live Load:
The live load shall consist of the weight of the applied moving load

of vehicles, cars, and pedestrians. .

- 2-1 Traffic Lanes:

The lane loading or standard truck shall be assumed to occupy a

width of 3 m.
2-2 Highway Loads:

2-2-1 Standard Truck and Lane Loads
2-2-1-1 The highway live loadings on the roadways of bridges or
incidental structures shail consist of standard trucks or lane loads that are
equivalent to truck trams, Two systems of loading are provided, the M
loadings and MS loadings- the MS loadings being heavier than the
corresponding M Joadings.
2.2-1-2 Fach lane load shall consist of a uniform load per linear foot of
traffic - lane combined with a single concentrated load (or two
concentrated loads in the case of continuous spans). S0 placed on the
span as to produce maximun stress. Thie concentrated load and uniform
load shall be considered as umniformly distributed over a 3m width on &

line normal to the centerline of the lane.
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2-2-2 Classes of Loading

-

Nhero_are . fowrstandard classes.

Lreed
ey

H T

MS 13,5 and MS 18 Show fFigs. 1,2 and =

.

3- Inpact
3-1 Application:
Highway live loads shall be increased for those stpofurat ele

in Group A, below, to allow for dynamic, vibralory and i'i'm}::'zt.?-
Impact allowances shall not be applied to items in Growr
that Jmpact be inchuded as pat of the loads

] nos

superstructure  to  substructure, but sl

transferred to footings nor to those parts of pivs colmns Gt o

bel w grovnd.
3-1-1 Group A- Impact Shall be lnctudei
(1) Superstructure, including tegs of frigid frames.

(2) Piers, (with or without bearings regardiess of (ype) exchudmy fonti

and those portions below the groundline,
(3) The portions above the groundline of concrete or
-suppott the superstructure.
3-1-2 Group B- Impact Shall not be Iucluded.
(1) Abutments, retaining walls, piles except as specified in

%)
—
]
s

2

(2) Foundation pressures and footings.

(3)Timber structure

(4) Sidewalks ‘mais

(5) Culverts and siructures having 0.914 m or more cover,

3.2 Impact Fornuiic
3-2-1 The amoun: of the Impact allowanice of increment 18 expressed as a

phive

fraction for the w2 foad stress, and shall be determined by the tormula:
= 15.24
I, +38

'
In wl
T fmvpasT TRINID “maximum 30 percent);
Y= oo o0owoeerzr of the portion of the span ihat is Toaded to praduce the
s s zresno ihe membern

B1 s dntended

e s N H -1 il [
[ i .

steel piles that



3-2-2 For uniformity of applicatior, i s formula, the loaded length, L
-shall be-as follows:

(a) For roadway floors: the designs span. iength.

(b)For - iransverse members, such as Sacr beams: the span length of
member center to certer of suppoeris.

(c)For computing truckload momsnis: e span length, or for cantilever
arms the length from the moment center to the farthermost axle.

(d)For shear due to truck loads: the length of the loaded portion of span
from the point under consideraticn to the far reaction; except, for
cantilever arms, use a 30 percent impact factor.

{e) For continuous spans: the length of span under consideration for
positive moment, and the averags of two adjacent loaded spans for

negative moment.

4- Longitudinal Forces
Provision shall be made for the effect of a longitudinal force of 5

percent of the live load in all lanes carrying traffic headed in the same
direction. All lanes shall be loaded for bridges likely to become one
directional in the future. The load used, without mnpact, shall be the lane
load pius the concentrated load for moment specified in Article 2.2, with
reduction for multiple - loaded lanes. The center of gravity of the
longitudinal force shall be assumed to be jocated 1.828 m above the floor
slab and to be transimitted to the substructure through the superstructure.
5- Centrifugal Forces: '

Structures on curves shall be demgned for a honzon‘rai radial force
equal io- the following percentage of the live load, without impact, in all

traffic lanes:

Where
C= the centrifugal force in percent of the live load, without impact;

S= the design speed in miles per hour;

D= the degree of curve;
R= the radius of the curve in meter.

AASHTO ) lhus) ga (385 L 535 Janth g1 5 S Juailh 5mke



-material by mean

6~ Find Loads

TEm e mAITIC Tt Iyl o I R
The wind Ipad shall 2oB3L oL

EIi

applied to the exposed arca of the struciure.
. =t

sum of the arcas of all inzinbers, inciuding foor s¥8

seen in elevation at 90 degrens to the longitudinal ax

7. Bizoyancy
Buoyancy shall be considered where it affects the desig

substructure, including piling, or the superstraciure.

R. Earth Pressure

8.1 Structures whieh velain fills shall be
pressure as given by Ranking’s formutae, pros
structura shali be designed for tess than an equisalent Juaid

of 4.17 LN/’
8.2 For pngid frames a maximum of one- half o

£lie moment cuused by

carth pressure (lateral) may be used {o reduce the positve momen! i b

beams, in the top §
8.3 When highway traffic can come within a
equal to one- halfits Lieight, the pressure shall hiave
| to not less than 0.6l meter

lab, or in the {op and boiton: siaby, as the case may be.

horizontal distance from

top of the structure
added to it a Hive load surcharge pressure equa

of earth.
8.4 Where an adequately designed reinforced con
the bridge is provided, no live load surcharge

crete approach slab

supported al one end by
need be considered.

8.5 All designs shall provide for the through
15 of weep holes and crushed rock, pipe dr

drainage of the back- itiling

- drains, or by perforated drains.

9. Farthquaies
where earthquakes may be anticipated, structures-shall
ake motions by considering the relationship

. . L
o soils at the site, and

In regions
be designad to resist earthqu
~tive faulfs, the seismic response of th
al structure in accordance

o response characteristics of the tot
- ing oriteria or AASHTO Guide Specifications fo

R §

r Seismic

ains o gravel .
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analysis and  design of
refationslup between mais reinio . : ¥ -
two types of bridges thus
{1Y The Mam Remforcement varatiz!
() Tor simply supporfed slah cr ihe forode
A R
Where
SToChieUiiv e St .
P the col I Lo : nis

(2)TTie main reinforeemeni perpendicatar o warh
(a) The distribuiien width e wheel foad:

P i 2190000 S 2 T ad
(b) T'he distnibution width of lane load over (217}
Tor :"\-‘ISI‘,
M= 1314 S o torygidzam

M=14.6 (I:-rﬁ Ul) Ceiord sl ddm

I-4 Reduction in Load Inteasity:

The AASHTO spectiication use the reduction

o

which is dependent ¢n the number of tratlic

siregses are-prodied gy
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1-5 Distribution of Loads:

fn calculating bending moments in longitudinal beams or simnges
no longitudinal distribution of the wheel loads zhall bz assumod
lateral disiribution shall be determined as foliows.

4

Interior siringers and Beams: the live load s

interior stringer shall be determined by o9

Jll. it

‘4. —

{raction ot a wheel load (both front and reur) de
in AASHTO.

Outside roadway stringers and beams: the dead foad ;\"iip}"s(\.rs-:‘.:’l X
the outside roadway stringer or beam shall be that porfion of the foo”
slab carrizd by the stringer or beam. Curbs, railings, and wearing swlace.
if placed after the slab has cured, may be distributed equally o aii
roadway siringer or beams.

The live load bending moment for outside roadswiy SEringers oF
beams shall be determined by applying to the stringsr or beam ihe
reaction of the whee! load obtained by assuming the flooring {o act as
simple span between stringers or beams. '

In no case shall an exterior strmgq have less caring capacily Ty y than

an interior stringer. -
In calculating bending moments in iloor beams, no transvers
distribution of the wheel loads shall be assumed _
If longitudinal stringers are omitted and the floor iz supporied
directly on floor beams, the beams shall be designed for 1 oads determined
in accordance with table (3-23-3-1) in AASHTO.

b

10
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Figure (2) Lane Loading
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Design of a Deck — Girder Brige

Clearspan(s)=82ft (25m)

Clear width = 29 ft (9 m)

Live loading = HS20 |

Concrete strength Fc' =4000 psi
Grade 60 Reinforcement Fy=60000 psi

14
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MT = MD + ML + MI =243.1 12466 8 +740.04
3450 ft.Ib

. Modular rati E; 29000000
odular ratio=n = -~ = —
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Stressratio =1 = 18, 75

n
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n+r
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< - 84ft

(el pluill g (6) JSE

-

2-—2-—1 - Dead Load Moments Lt FoaaYl oy

~l g sha Jabs 28 ST AL g 2l
140 =55 =770 p/f
=B JS I ey

.

z '16'12'1‘30 562 f
T2 1z 150562 v/

MD 770.800 -1570 p/f

12" y"-"/{
48

\gaal i) o3 3l Sl puingy (7)) JS5
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Md = 2Lst 110X 847384740 fr0b
B 8

2—2—-2— Live Load Moment

., T 3 oot |
PE R I L

- - -
| : Tt o - P - St oo |
Aices pm bl n i Sleas ALl 12 -‘\_.—_1_4];__: L L T e ;_;L: L
.
1 . 1: .. T L - . | . - -
4 it LS_.AL‘J 3o s S A8 R N I e s M s

¢ ey Rl R 0 e Jlasd e 5

Wheel Load _S_55 1y
IWheel "5 5 ‘

A sV et e e b3 HS20 Al Uallil IS Ll

For HS20 :-
4000 1b , 16000 1b , 16000 b *1.1

4400 b , 17600ib , 17600 b

1.1 o Aaid JS oo i S
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Standard Truck

_._
Axle Load 320001k .. 320001b . 8000 1b
Wheel Load 16,000 b 16,000 Ik 4,000ib
+— 14-30f 14
1RES
N
p0.3 f—4 7
Factorad
Wheel Loads 17800 Ib 176|00 b 4400 b
|
.. - |

4
__1'1.65ft_1' 14ft—1— 30351

84 ft

bl e panetd G HS20 43l 4ialil pram gy (8 ) USSE |

=~ et

seiad Y aall aBiga g jlale qilbuc AdSy Allaiall Clela) Judad Ciy juial PIA (e
o b Badll jyaa JS U8 e ddabicall o) 50 ABNAa g jslaall Banetia Alald dyle il

dal cial 5 pdlee a0 36 (puad O g Aasiice Jaghd (e Gl agjal) ki o
Lo jUa

chaly puall Ciuali bi of Gusy aB¥) o 5l oy g3l BN adge g8y
(8 ) Jaa Bay | Adabldl s Aaasa g i Y g Adbaal)

e gl USYY Cuad a8y 036 ] Gl dBi o padd) (DA e -1
ddaleall (DIA e Ujg SV diphll o8 R Adabddl 00 Aduane 2y dlagt oSang
R= 17600 + 17600 + 4400 = 39600 Ib -2 Al

RX=17600x 14 + 4400 x 28 ------ X=9.3ft

22




17600 Ab i*4oc £b
%} Yyoo b
y
— = —> l
(4 ¢ Dg——

R Aleaall g0 o (9) S5

4400 ~ 5835 + 17600« 4435 + 17600 « 3035
B 84

RB

~ 187078571b

ML, 0, =18707.85 x 30.15 — 4400 = 14 =68016653 fi Ib

2-—2—3— Impact Moment
50
T s+125

[ = _ﬁ_f_;o__ﬁ = 0239

84+ 125
MF=MLmaxx*I

=6801665 =« (1,262 ==1625598 f¢ Ip
o2 380 el Jang o figall AplS g puallll o g jad) i85 S g

Max.Table Moments MT

= MDmax + MLmax + MImax
— 1384740 . 6807116 53 - 1625598

=2227416.15 ft Ib
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2_2__4__ Dead Load Shear

WL 1570

s -+ -
._1 _— - - by SR
Lt
6594016 S en

o

659401

Cgalt Ja¥t (o g3yl ging (10) K

Maximum shear at A or B equals :-

Vd max = 1570 *2_4 =~ 65940 IbH

2-2-5.. tive load Shear :-

el aas
= Fa

Standard Truck
HS20

©

B T T T
o AAAED S hae e 1 ey e I

A =y 1 ar
W 3 [ 1, H -
il 2 e el oiaad g

3200006 32,000 b $.000 Ib
1600016 16,000 1b 4,000 Ib

i-—14-—30ft 4 Af

17600 b 17600 ib L4400 b

84 ft

Axie Load
Wheel Load

Factored‘
Witeel Loads

e e e o T Y T L LT T e P e e

_)-'ﬂﬂ-hl‘.‘_,aa Ay die Al ALl s 5 ( 11 ¥ 8
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16000 84 + 17600 70 + 4400 « 56

RA =

84
= 336001b

Impact shear
el g8 e saatl 0,263 i prall Jeles plaaans

";!'S'J"L“S*"—"a"t; 4...»-"“"».;‘:1\'!
Vimay = Vimax - = 33600x 0239 = 80304/b

Total Shear

- [ - H . Ny 1 [ R -
R T AT L R T | T S v BT RISt WL Y [ L
_‘\:.,a.,‘,_._*u_:,«-..__.,:a..lj L e A “-_h--._-.i-.\-cl-., .-—-ﬁ—-:-él-lﬁ-—_

VTimax = VDmax + Vimax +Vimax
= 65940 + 33600 + 80304—= 107570 ib

2_.2..6_ ~atarmingtion of Crocs Saction and Steal Araz

gl G tlaall aaadl idE g s a0l 2 g
b L-_;..::é .‘.I...;:.:_:..'J i Len it J.').!'r w"“‘f __._._:_-a J-.z.r-'i ,\_x_::.-.ul' iall 2alca _._._'..:x_. RES—4
.y _
r=2.95 Ifc = 186 psi
A\
Y 10757 4
VFH‘L(I‘C

bw.d = T = =579 in?
r 186

ra e s
- 2 Lo glesal] aewd
- - - A

d req =579 /16 = 36.2

37 in Ly s gbuy
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dpilia dilise & 5 ae | #11 ol 2aall e SilGads LG aladiind U yidl 1)
ad 2.5 in o laja slhe dlal ge 5 a5 4ish (0 2 in hie
Zesbusil] da DU Aglaadl Gaalil g stirrups JF laind maladll (e (i) 4dall
L Adla Al aa adad i Glaaia g

A XXX I
e ?o L

B

£

ot e w1 5 Ay siall B Slat guaieys (12 ) S ;

T

s o lha b pllalt JASH Gaadt o Juand Allall 234
11 11 11 .
h—«37+R+2+-—é— +2+-§—+2.5-46.9375 in

s ob Al olida 3B o3 Gaadly

48 +10=58in
Jodha sgd cagline o2 Laa 181 949

11 11 11 .

d ava —58-;;-2-? -2-—8—-2.5-48.0625m

d ava= 47.0625 in A Lt e s il aaly g
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_ MTmax _  2227416.15+12
Fs(d—3) 30000+(47.0625—)

s 9p casthaall daedl (oS #11 ol (Jlaad U s 130

As/Ab = 20.933/ 1.56 = 14 bars

5 = 20,933 in?

A el Bl lae Ol (e 3Y el o A jel) 538

L_'.:.:\‘\j}'\:u_g ‘F_—J_),Lcul taa 8 (-:IIL-_SU—‘\_! C_Juu.;m“ ls Y _)Lﬁ.a

W
’,.- K g):éj Ll;ij J'I_).a::h.uylj _)ﬁl' '-‘\L"-“ L}‘a‘”):!ﬂ!!_g Ei_._‘IAL“ {J'A 3:.—51“
- , oyl
MT o
fe= hf .
(1 - »--——-de) bhfjd

2227416 = 12

9 DT -
(1_2*0-3*47’062)*‘12 «5.5%9% 0.9 = 47062

= 1559 psi < 1600 psi ok
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Vd,ar = 65940 Ih

W) s £, 300 el g (13 ) S5

e d E3 e a8V afl)

vd4 _ 65940
38 42

vd21 _ 65940
21 42

—— vd =59660Ib

-3 vd =329701b
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17600 = 80 + 17600 + 66 + 4400 = 52

=33314281b

Standard Truck
HS20

B S Sy e M T R D TR A-—--_ b

17600 5 17600 15 4400 Ib Factored
5_ : WheellLoads

b LS s e 29 fERiles Lo il 55 Cannl

VL, =RA
17600« 63 + 17600+ 49 + 4400+ 35

84

= 25300 Ib

Standard Truck

17600 ib 17600 b

4400!b Factored
Whael Loads
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17600 + 56 + 17600+ 42 + 4400 + 28
A= 84

=22000 1b

22000

4440

| 1

[1

13200

17600

Ciegiiall 8 4l el (o (il gy (14 ) JEE

VL i = 13200 Ib
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1
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Shear stress perunit psi

- o_)?iia L,"':*S' ..'.':.5_:_‘.(3 ‘__,..._:.:: :..3_'...4_’1::;_:']
—
Vc:llQSth':(LGS*ﬁ4000==60psi

#4 C—‘ S 5'__\". -..c
= = B

4 1 oem

- Ead-L I I | .o LI [
S ) Ea J..'_u;_‘ﬂ..’l Sodga] dagsel pm Ll

IR

M s .;‘2 2= stirrups —' On il DGl B Y
- oy Ak 3 raY

K AT .t Rt . . - R o
i u_:,‘d.ﬂ 1‘_\_:‘:.|_; A ____‘..s:\:. BT AT AT RN .ar‘i-\: 1

-~ 58— stirrups —
For grade 60 :-
Av. fs
5. b,

(}4 30000
T 24~ 16

60 + 31 = 91 psi

V-V, =

= 3t psi

Av. fs
(v -v. )b,
.4+ 30000

= e, = 1027 ir
(133 ~60) - 15 [

use #4 stirrups 10 c/e
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2._2_.8_ Design of Exterior Girders s A 1)l peecad
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DL = 1570 + 250

= 1820 p/f

1820 + 847
8
= 165240 ft.Ib
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I
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— = 0.773

4.25
5.5

-Ml¥0‘773 6816653
R T R

= 47902.48 ft.1b
MI = 0239 x 4790248
=1144869 ft.Ib

MT gy, = 1605240 + 4790248 + 11448 69
= 166459117 ft.Ib

84

= 76440 Ib

0.773 14127 43
Vi = 11 * 33600 :

— 23812 b
VI = 23612 *0.263
= 6210 Ib
VT pmge =76440 Ib+ 23612 Ib + 6210 Ib

= 106262 Ib < VT at support ok.

33




Clp Lt g #Uall Adin andd

Gl Juadll

cldadas sl




Gl Lt

19PIID) JOUBIU JO 18]SP JusUlBDlojuBY < Uolioes [eulphlifuo

seds Jo w Moddns st )0 mu
uve
| T
, _ siedAe) vy~ LL# Gl . ,
| | M g
u Mv _
ulol .
wizeydeip Uy 2} _ 9HC m wisydeip U ZL
_ a2 urpz - sdntip (- v + S2UIQL - sdnU N - P — _T




. _ [

BB e D AR . L B B iR

{ |

T el A T i

ERIES

i

_._." _ M.l . _ .w ; M M 1
X G- f i e i e O T ; i _
! : o f . ’ A IR et : oo, VT b Z
w : i t N yoof b IO el w xr s
i : | ._
w_ : _ M _ \
: ' .

R T s

4

e e s ! !

ERTI B R 484

T
¥
¥

Ui ge

5

Ly

1)

L

4...1. b,
—

i
i

feurd UoEa G

[FUEPIERPI VTR P




el s sl dudin acd

2 A1) el

e e i
TN WP




—

Slaliiuy)

Mfﬂﬁuwdwf‘,é i) el pud] 4 98 el J30

BT i/

o S Jlan] Jasds) dasanal Sy s dulanl) alll] o in £ 91 16 iy

i 0 piiaa Alpliad (98]

dallan and ) S s palicls g S sl A £ 5l 138 pl il (S

L dilll Lo

Lapliai oy al ygucall o £330 b Jia St 10l o geiis I S5 40 .

e 1.4 o ldha S Garig (e 24 )J OY)

5a35 J islad ¥ sl diae (5 6S gl O 90 ped] o £ 9 18 i

okl g casaal] dlsawa 3855 (3] pal) (S 2355 Yy Lad g cual) 27 1] 1)
oS s Dlgienl culbaly Ui plii A Slpliadl) (ya 2] Jia jglad Y IS LaS
A £ 5alll (558 ¢ dpdlady Lalil] o 4dlSe 55 o)) i g S pSpS)) G

(cable stayed bridge)! s 4dlaall sl Jia sl Ga 5 /3 EL5
£330 138 o 4 e 4AIS JB1 5 S gLy Jili N E15Y) S8 B oo
dtleady) dpalilf ya 28] i (o 9SH

36

|

r




