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1-2 Types of Loads:

J.r9 J-nr JoL

Structures shall be desigled:.- ::- -' .^,e folio*iirg loads and force:

Dead load.

Live load.

Impact or dyDalnic effect

wrnd loaqs.

ofthe lile l::i.
:

Other forces, when they exist as follc.'.':

l-ongltudinal forces, centrifugal fo;::- iher-mai forces, earth pressure,

buoyancy, shrinkage, stresses, rib sllcilening, erection strcsses, ice and

cullent pressure, and eadhquake sil'esses

1. Dead Load:
Tire <iead ioad shal1 consist cf tl',e weight ofthe entjte structure,

including the roadway, sidervalks, car iracks, pipes, conduits, cabl€s, and

other public utilitY servtces.

2. Lrve Load:

The live load shall consist ofthe weight ofthe applied rnoving load

ofvehicles, ca].s, arld pedestriars

2-l Trafrtc Lones:

. The lane loading or standard tmck shall be assuoed to occupya

width of 3 n.
2-2 Eighrea! Loads:

2-2-l StandlftI Truck and L te Lb{tds

2-?-7-l Tbe irighway live loadings on the roadways of bridges or

ircidental structures shall consist ofstaldaid trucks or lane loads tlat are

equivalent to truck trains. Two systems ofloading are provided, theM

loadings and MS loadings- the MS ioadings beitrg heavier than the

conesponding M loadingg..

2-2-1-2 Each lane load shall coasist ofa uniform load per linear foot of

traffic - lane combined with a sirgle concentrated load (or two

concertrated loads in the case of contin:lous spa[s). So p]aced on the

span as to produce maxirnltn stress. Tlig cuncentrated load ald uaifornt

load shall be consiclered as uriiforrnly distribnted over a 3trr width on a

line normal to the coilierline of tlle lane.



AASHIO Jr:Li-rf jFr k+ jir..!^-!r tlil djlrJ-irl(jJ

).-2-2 {-.'.lasses c-i Lariiilig
'IIrr:r. rrrc i0ul sl:rt:.iili i:iilsJi::i arj:-l1l!ll 'r.::: lr::rljr'': '1 ll :' :' l

I.JS l-1.5 .rti L4'! i ii Sjroi'; iig;. i .: al.! :

3- !nlp{tct
3-1 App!icntion:

i li-ehri;ty )irc loadsshallL,e itl.ic:'el ll rL' :'
in Group A-, beJot'i. to ailorv for clylamjc, \'ibli(oii' ;'iid illlll.it ii'ii'i:'

hlpact allorvatices shall not be applied to jfsrlls jr Gt'i-'lll B li :s j:rtl:rr':ill

thal jrltpacl bc inclrrclc.l z's parl ol' tht: lr'rilris :r'r!rliii:ir;'{ lj 'j

sLrpefstluchlfe to s tjbsiru rj lr-Ll e. blrt sli;lil :li: l;i- rlijilil'-ij :!r '-'1l r:

trars[9ired 1o footirrgs ]lol iar illo'lir pailli 
'ii l'ri'r: rr "rLll:l'::: :il:'l :

Lrel' iv grottn,-1.

3-1-1 Groitp;i- t1 li:.1 'lholl be li'(:ltiJeil'

(l) Superstnrcture, inoluding legs oiligid lia:nes

(2) Piels, (B'ilh oi wjLhout Lrea-.itrgs regardless oil!LIil i!rrirr(iij)g llrr)ii'i!

ald those porlions bclorv the gtouttdlinc'

(3) The poltions abovc the groultdiine of concfcte ')r :tccl lljles ilri"

s[pport the sllpel slruchrf e.

3-1-2 Group B- Inpact Slldl ttot be Inctuded'

(l) Abutrnerts, reLairring rvalls, piles except as specific(i irr 3 I I ijl
(2) Iroundation pressrres aud fooiings.

(3)Timbel strucnties.

(4) Si<ie*'a1ks io:i,r
(5) Culverts a:l:i slll:iiLrres ltaving

3-2 Intpact Fo r ttt t t i;r

3-2-1 Tire :ir:-:::: oiil:e itnpact allolvattce

fi-acticn ior tire -: '; rcad stress' ald shall be

. 15 .24' L +38

In i" l::.'. -

- :r- : .: : :: :rirntttl' j0 Perccnt)
' '- i;lte poll o ru!-lr' F 'i''l 

| : rr

':.i I , :'. :'l'e metlbtr:

0.914 nt or niore covrlr

or irtcremerL rs axP-Lessed as a

detennired bY tbe lorinuiai



AASHTO Jl dJtrgrJj !3ir \-"jjr JL^!l SLil

tlaffic lanes:

^ 0.?9 s'?

R

wlrere

C= tire centrifugal force in percent ofthe live load' without trtpact;

S- the design speed in rniles per hour;

D: the degree ofcurve;

R: the radius ofthe curve ln meter'

drrr J-ilr dJ

3-2-2 For uniformity ofapplicatior, ;;: i--:' icrnula, tlte loaded iength' L'

shallbe as folloivs:

(a) For roadway floors: the designs spa: 1:ig:h'

(b)For transverse rnembers' such as li;cr beaols: tlle span Ielgth of

menber center to ce.ter ofsuppc.s

(c)For computing truckload momer-'ls: ri-'e span iength, or for canlilever

anns the length from the nomeni ce;ter to the farthemost axle

(d)For shear due to truck loads: tl-re le::gih ofthe loaded porlion ofspan

from the point undet considerai:crl ro ihe far reactiorr; except ' 
for

cantilevei arrns, use a 30 percent itl-,-;aci faclor-

(e) For contimrous spans: the lelgril of span under considemtioll for

positive notrlent, and tbe averag: oftu'o adjacent loaded spans for

negatlve llolnenl.

4- Lo rtgitrt d hnl Fo rc es

Provision shall be nade for tlte effect ofa longitudinal force of5

percent ol the live load in all lanes canling traffic headed in the sarne

direction. All lanes shall be ioadecl for bridges likely to becone one

directionalintlrefutrire'Tlreloadused,rvitlroutirnpact,slrallbetllejatre
load plus tl'Ie conceotrat€d load for noment specified in Article 2 2' $'itlt

reduction for mlrltiple - loaded lanes The center of gaviiy of the

longitudinal force shall be assumed to be located 1 828 n above the floor

slab and to be transnitted to the substructure througll the superstmcture'

5- Ce tfifugal Forces:

Structrues on curves shall be designed for a horizontal iadial force

equal 1ci: the following percentage ofthe live 1oad, without irnpact' in a1l
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ofeartl).

8,4 \\ii,.trc an adeqriately

supported at o[e end D-v

designed relnforce<1 concrete appr()acil slal

the brictge is plovided' uo live ioacl slLrohatg'

drv dLnl dJ

{;- iI/iriti i,tttti.t
-l ir.r 'rjniL iqitii :l:all :rllrsisL l'i'rll'r"liil '|'ff''irrl\ ij; r'rrrr i:1r I ': ::

ar-,piie,.l io iirc erpos l ar{i2r rli'lilc;if iciii'c lil': ':rllr;':ri:i' r;1"' 'r'- '

.ir"r 
"t 

Ul" a,ca-s ci ail l'r3inbcis' illcitidiiig iillr :;";ie:'' ' ": :

seen il eievalio[ at 90 degrees to tl]c icngj"lr(iirl::l a:i:l li lir': l': 'r-" '
'1- Btto)'slrcJ'- 

iuo*n", shall be consiriered whcie i'i al.leci: tllc dr:sr:::r iicrilr:r

substructurc, ulcluding piiiilg, or the sLtperstr 0clr-rrll

3- Ler|, ?rcss!tre

8-1 St,,,"t,,."a rriticll ietaj( fills shi:li le -'-'i':iriiiiririi.]'1 1lj " riil:" r"

nr.rrnr" u, gj\'':n b)' ltar)kil)fl's lcrilrtil!' pil' i'i 'i 
r'" ' " i' :l:r r '

stnicturr sliali llo dcsigrlcii i'trr'lcss ihilll iI)1 cqrir'iri'ii: ii'r:i 'i'::fli : rllr';r'

o1 1.17 kN/nrr

3-2 For iigid fratttcs f trtatlllrurtr ofottc- ltallol Ll:c il)'lrll'!11 iilLls'ii l)r

car'tlr pressllfc (l'teral) l1la)' lJe usecl {o lcducc ille D'iiif ' 
ii)!rilielil inrir':

beaur; irl the top slab, oI irl tilc iop arr(l boitorl-i slab' :r' il i ';isc 
n!:ri'l-r'l

8 3 Whcn high$'a) lratllc caD conte rvilhin a hotizorltal 'iislilllc' 
{i"lll iiri

;; "; 
;;; lnu",'o" 

"'1uut 
to ore- half its heigllt' the p'essrtfc shall hir\ :

ajr.leti to italivc lt'ad surcharge plessttre eqLlal tollotlcssillart06Irneiu:

need be considc:ed

,-i 
- 

O,, o"r,r',. shall provjde 1br the tlrrougir cirainage of the back- iiilittg

mu,"rtut Ot' 1::a::s olweep lroles and crushed rock' pipe dranls or gravcl

drains, or br';o:;ii-ialcd drails

)- Etttthquakcs
In regio:rs wl]e1e earlhquakes tnay be anlicipated' stntctLues'shall

be clesi gl:i 1"1 r esist' ear thquake motions bv considert": tn: 
::1"1]:]ttl:

;; ,;;ri" ,. ::ili' o faulls, tire seistric response oft'c soils at t'e site' irl(l

tl're dj:lii:i::i i3:il-lrlse charactcrlslics ofthe total sttlclutc in acoordanc;

'.rlin"l,,. ,.,,.'. t,t, "ritelia 
ol Ai SIIT0 Cuj(le Specjfications icr S'islliLl

-..-rd'- ,



MSHTO Jl dlisrri Jrr k-jir clt-:il tljil &!1d;nl JJ

I 1:. .11:rll i r.l ili:!j:r!.::,:i
rrr.rl,ri,i iir:11 ri::igir rrr L|, ci.--

falairr)r)ship beirvrcn ir r lr ,;, r;intl.:

tri o tyircs ofbi idgcs iJr[s

llor \4Srr

Nl - i3. 1..1 S :: trr s: l

ivi..l l.lr t l .::i r;.i.1

:1.

::. ii

.-t.iilljj! i

{ I ) 'lhc N Iai!r lieirr lbr iel .r)i r,.f:ril l

(:r) li,r :ilr1'h { l!i,riL,l .l '

(b) l he disfnilrlion *'idtlr ci ln]le lolld ,.r\'cr 1.211)

i\' irr lr
-(j ;l:..lit- ..1;;. r ,:,r.r.,
l'jr. llr.{,li:.ir.'1..i I ii, r i: -. .,,.: !i'l

1l') r' . .r. r: .l '

(2) l irc riaiu rL-intoroenrcrri rrall.itittiri:li:r I i :i al r' -

(tr)'l hc diilr'ibLriirr) r' r.ltL i:t r ir.ci l,rj.r:
i1 il lliria).ila Sr ': I l:-i ;',

l-f Rcrluction in l.o:l'l lrrlcrllir.\:

1'hc ,\.,\SLITO :pcciiic:rtiort Lr:r,J ilti ..ii:ir1irrr1 lll ll):lil lrrl.il: I

\\fiiLrh is depertd!-ttt 1'rl Illa rl!llnl-'ifr' ('i-lfrlli( iilll3-i \\ll.il!' r:ril\ill'i:jil

sir'iisns l,le l,ri:,.i .]i i':l::', ,',:rl lr.l l'r ir'l:i::l' :r rrl:r::i": l'::'Jl'':: '

iiiiilr la.rrriil:l\.llri, lill,..,r, -r\rf!rlrr'r '' 
' I ': 1'

. r':r .ri :!. rr: : r :tl,i'l . ",1": r l-: rr



AASHTO LJI .1i-b- Jir L6-iir i,\-!l ebil

r-; lr ri: bair tf Li !ii:. iit,iil
r",i-i 1 i.lrla

'j_ilica larlat

i:oria larr'les or l:oia

icss car irrg raPilciiY lh:r'r

dril d--it JJ

1-5 ilistdbirtion of Loads:

in calcttlating bendin !( Itorltents irr long ilrrcllral be3rl ' (:: 'i ' 
r i!!l: 1

ro longilLrriinal disifibtlticn of lhe *lleel lo:rJs :ir:ril l-':as:irrrlr:r l:'

latefal .lisifibttti(rri sitall be detc: mile'l :ts ;i''ib''i:

hiierioi siliDgcrs alld B.lrlls: tile ij\3 iD:r'-l '-:ri:rrLr ll

jutcli{)i ;ilji)g..i sl)lll l)3 .leic!rllilr:ji i:; :r;:;:lf i::L r;

llactioit tt a rrlleel lolll (both l'r'orli anJ r'r:!i'l ilel'' riri'"i

in AASIt i O.

Oillsidc loiclNil) sllingors and l'-t:errls th' ij'il1i l illj Jii|l:i]ir'ri l

llie orilsrde road$'ay stringel or beal1,l slllll b' thill poiiLfll olill': ll!"1'-

slab cairircl by the st|ilger or bealn C\ubs_ railirrgs, a:td 
"reaj 

lll! !i]l Liii_j'

if placcd after the slab ltas cured, lnay be disiiibuted eqtrall\j ro irri

roadNay silillger or beains
'flie Iive load benclitlg molne t [or otttsidc ioaC\!ay stri]Lgc'ri (i'

bearns shall be deterrined by appl,ving to tl)c stling€i ot r'rryr Ir llr':

reaction of ihe r'heel ioad obtailled by assunillg the lloofing io act ri il

silnple spal betlveen stringers or beams.

In iio casc silall au extelior stringer llale

an interior strlnger.

Iu cetlculating bending monents ir lloor beatlts !1o iiansviirsii

oisurburior. oIll]e \\hecl loads shall be assurned

If lougitudinal s! rgers are omitted and the floo:'is sLrpporte'l

directly on {oor bealrs, the beallls shall be designed for loads deterlnr!]ed

in accordauce rvith table (3-23-3-1) in AASLi'IO

10



aAsHIO Jr.:,ii-rF 3' k-jir -1^)' tril drlr J-ilr jFL

11



AASHTO J' i,Li-rJ. ji, \-ji,..ll^Yr tril &!t J.-rl .iJ"

Irigurc (1) L:rnt Loadiirg

72

it



AASHTO Jr iiLiir 14 jjiJ \.!jir.lL:)r tr,jl

.:'':: ;'



,)e,; i Sirdel

.lEJl
.-/,;.!. ij;;..j',-j ;;.*..:,1 .i::' .::i.

i*'as; r'$i 82 r'14'



1,'j8ll di-dr

6irder BrigeDesign of a Deck *

Clear span (s) = 8Z ft (25 m)

Clear width = 29 fI (9 m)

Live loading = HS20

Concrete strength Fc' =4000 psi

Grade 60 Reinforcement Fy=60000 psi

i

4
l

ll

x

x

x

n

n

I
l
l1

11

I
t

F
I

I
I

ll
14



{

.{

{

I

ri

,i

.l

T

ll

ll

I;'. 1

c;j(1)JS.i

|Fjal dL"i]r

2-1 - oorx Slab Design

j'. .-' : ,:"-': i ,t t-'--: ';).1 ;- - ,-1 .:' ::: --.- i -
:,-- ---a'- j-j *. .:-- :.: : r- :, ( monolithically i

* ":*.--:J ;,- .J.- (s) L:;F. -' ..'-.

.ji 14 itr ;;- i ,.; ,-.; .:a.; - -s )-- .( S ) jilJ;l

-: J^ jFl .J':

16; 16,Z :2

.''

5 .. s - 5 6'

4 167 ft

s

J;Jll ,L:ill

p_tJtc,jic;+(2)r}.i

il

l
I
I
I
t.

t
t



;ur !L-,ll

,-Sjij {-i:l 1 in J.-i.10 in.--.;-;;--:-l :j')i l,- :r -*-r
r!.,r ,:,rir -j-:'.i, .-"r1 -rrl 15 pSf .;1n:;;:: -:-l --

-:-.,! ;-+rl i r].j! ir.:l J.:i! JiSi i'.:-l:L

t{1
DL= 75t) .o-+ ls .1J0 Jr</

-: (2) Js,i (Jl L"s 4lll dll..Ju,--!vl +lLJlr,,,ir.rl ajrl

DL sz 11; ' i+ 167 /r
-2a31 f t.lbMtl =

ljjl .r:r--l ;:J: i;ji ..r|^)'.] i-*...::ll ,-{tr :'.s .r;-;
,.-+r C=! "'r +-J' ;' '.-);jl " r-r ; *'ll :.i-l,*r q- 1:

-. -I\A: ) j ))l "l+il ,rra ;r-€

s : .2 ,. ,utj 3) . rooooML =oB.,T P2s=o.B--'16-

_2166 8 f t. th

.:,i,r--j.aj JJsj !:r 0.3 !,:ii ei*i1 -i".-J .!jYr ! .:!i!
-; .;.5--; ;.Jl -z u-t:" 7;1:' .;Fi :,!-d :--)Lij Ll*jr

iVl - o.3IIL - 0.:t " 2466.8 -74o.o4 J t . I h

101fl

I
t
t



. _illl , L-ill

-: 4:.,. ^\l: CJI_r r+^lt e:iJl t.:-+" ol:

MT = MD + ML + MI J43.1 +2466.8 +740.04

=3450 ft,Ib
.E"

M odular ratio : 'tt = ---:-:=
Ec

Stress rqtio = r: L8.75

K=----:-=0.3n+T
Ki=1-;=g'9

29000000

57ooo * J77

- $ 4t),[ .rjtll dJl

:4 in

:8

C^ , #5 e+L"i ql* g!r,:! a1r.;L.j 'tut- dll etLis1 in ::+,;

j41- E 1-€l uC iilll 'rAr) 1 in ,:I" 'i {Jslj[ dlSi iiGll Jr ]:' l

slslt ,,1...,11 olS: ,( ,':jJl LjlL,,r pL-: ) ta-rl 9l r.i1Ji;i

6.9" -1l ,rJtlr

S
4+-L+ **r=6'3in < 10in o/t'

,, ,. lr jJ, uL-: gJU+.:.rl+t.-lr (F,)ir car-rrr -)l-,"

2 *3450 +12
1600 x 0.3 x 0.9 x 12

77



I'lijl J:Jll JJI C;Jc ( 3

ro - 1* 51rc- t =7.6 in

MT

-: -qa +r!-!1 !,-":il a+,ill .'-:= i'L-- c.ji

=0.2018 inz / ft

As=
fs.jd

3450 x 12

30000x0.9x76
Ab

Spacing of #5 bars =6-
0. 31

= 1.536 ft
0.20.18

:18 in

Use #5 @18 c/c T&B

a+L,n i-6- J'*-3 J-:.-- . 4i'5 ;jJ: .jr+ ;:ll 5 Xl
i-b),il jli.r -r c--ir 10 in ''a=! .'i*J -d L!3.f"!l

.r-!.iSr .;51 ;:jl .-^ r;^! 'rl,r . eljsll l-!r ''i . L)ici.,r dlJsj
-,:1:J, -;- j jil *l j--'-li i Jr ,:r:r ''a j 3.rl-":)1

18

j
il

ll

jl

jl

I
il

lt

lt

lt
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drjrr aLnr

_-l-
10 in
I

.{

l

_x

{

J'J!.lr eL,3! ).\' ejj C;Jr ( a ) LEI

2 - 2- Design of Interior Girders :+iiir ::Lj>i a-;

r+!jr ;j.ai --;, ;.i T-BeamS jS,.f. !:L,' -3lJrjl .15 ';
.--:r.5 ;, ;5i ;- ;;9 :s-jr ;r'.-+ Width of Top Flarge

r-'
F__c_o
I

{(--l
ribjl JSIJi rjrr dLJl c 4( s )(.Kl

wearing surface 1 in

5+5 each panal

#5@18T&B

l9



lfsr .!-ilr

.ai-i+i J ,.J-il ;;;-l .!; -:trj $196

-: ;t" 2 f t jjj Bridge Steats ;--!r

. :il :!l u:i !

._. i-il, ,J,

! j- -jr :l jr r:

1'ro 82tt

84ft

siL-tl eL:ill C;j ( 6 ) cJs.i l

2-2-1- Dead Load Moments iijcjr !j.sll iJi

-:!tj'-! J+ r:! Llsl A:)jl

140 " 5.5 =770 p/f

48 16 72

12 
-n"12'150=56'2 tt/r

MD 77o.8oo 1570 p/t

.^{j(z

'e ^lJ3il i q.:ll :L.,)l 3;39 ( 7 ) 1Ji.i

tl

x

I
]I

l
lt

lt

ll

lt

t

w
/1

Bridge seat

20



r/al ,J-ill

2-2-2- Live Load Moment

l
{
.l

j
il

j

-: ,.r j:l-J "'i:.-:.:-'i*\ -'..-!l ;+'!1 j-) ;;' ;;

ya = 
rJ ,- f 579 x 84? .-1384740 J t. lhB8

-i'i' "1j1 .J.1.:i-ll il:'il "rji

i,'*js ilrt}- ,,:11-' +r-j=:'..l;!; J;* -*:i .js'-

"+ ..,+j ..- j i' j ,; J-i ri ,;;y.).2 ;;;- ..:z -i4 '-:. I ;

-: ; ;<J 2-,1,r;il i5.'!' !rf'':l J^l ..,1. S/5 j.-

( (5
W he el Lottd;,,, , , , "= = :l -- t. I' lv rtecl 5 .r,

-. .dr:lr i;)1 ,:,l-Ll )r' -l i Ii520 4+-s1 :.sl..:.lr r:5 *;

For HS20 :-

4000 rb , 16000 lb , 16000 lb -1.1

4400 lb , 17600 lb , 17600 lb

1.1 qi dgi d{ liJ"ar eur

ll

I

I
I

n

T

I

I
t

I
I
t

2I



Standard Truck ii-illtlH S2Ore %

dar d-:ll .{

{

{

4

j
ll

tl

ll

lt

lt

Axle Load
Wheel Load

Factored
Wheel Loads

. 32.000 lb
16,000 lb

4.i0ft -+- 14ft

sl
,-l

3,0001b
4,000 tb

'17600 tb

2.35ft

r1.6sft- i-tuo
84ft

k-t*l sle -,-i erlr 9529 r;-glt rj-L$t C-r ( 8 ) r5i

r"+l rr,alyl f.idl CJ.J Jl$r ,-r.l,"r l-.lij+ 4t!i.lt cllet&)l rlilri 6q):j d)i cF

e.! li ldj JJrr r dis dri o^ a-LLall Oljdl ;$i.J !r - - ll i$ii. 4j{J 4Jle

.trl d6i tJ,il,J. itu p} s,.E Ol J aarii....bJbi O. LiI| pJ.ll .bli. Ol

,,3tJ1tyl
d,-i, .,;."ill d:'..i: .hi Ol ,*.r-t si.lyl fyll .*-c ailt .ltlYl 6i,r Or* -e

(S ) dtill lst . 4jrt !l AjJ i,L.r.J €,lJlyl CE|dt,-ll
,!-b-Jll Jthyl cai ei ef slfl Oq rftrj !J$Jl Dli u. -cr

4lJgll DE cF UjJ JStl !i..rl!l iF R 4irLlll OjJ 4La rrr rl;1 6f.!3
R= 17600 + 17600 + 400 = 39600 lb -: 4*lt3ll

lt

l
lL

t

il.

t

t

L

I

32.000 lb
16,000 rb

t.
I

t"l-
'17600 lb

RX= 17600 x 14 +440Ox28 --- X=9.3ft



t7€oa tb

9il3t ,l--at

p rf-Jt 4ly 4;.r (9 ) l-Ki

4400 - s8.3s + i7600 * 44.35 + 17600*3035RB=
84

- 18707 857 tb

ML,nn,=1'87O7 85 ^ 30. 15 - 4400 * 14 ,= 680166 53 ft lb

2-2-3-lmpact Moment

s + 125

50
= 0 239

84 + 725

M! = MLmax* I
--680166.s - C.262 =.162559 8 ft.lb

-; rit.,!t et;i.h.,j c.gj.Jl {$ll ejrill erjrll 6rs Oll ,r

Max.Table Moments MT

= MDtnax+ MLmax+ M Intax
= 1384740 - 680116 53 - 162559.8

=2227416.15 tt lb

50

ll

il

I
il

n

I
ll

ll

I
23



l-l-{-o"ua Load Shear
..1

-il

rl

-!

.lt

.ll

-i;iI

d8lr Ll-ill

"- l 659rorb

qll d-)l aF i,.l!ll LFilt g;+ ( 10 ) &

{

I
I

.l

ll

ll

x

x

n

it

I
ll

lt

lt

lr

2-2-5- Live load Shear :-

Maximum shear at A or B equals .-

Vdtnax= 1570 '-g{= 65940 tll
2

:--:-:;i -s\,t ri; i:l

-..r ,,i -,-j11 .llr:'

32,000 tb 32.000lb
'16,000 tb 16.000Ib

{*- ra :or --i-- rert
tl't7600 lb 12600 lb

8,000 tb
4,000lb

,l
I

l

4400 rb

Ax'e Load
[/l]eelLoad

T acroreo
\ /h€el Loads

J-,ilt rilF:rrr+ io a+.l,,ill rj:Lill C4r ( 11 ) {.F,i

Standard Truck

24



,,rti:lld,Jl

L6OO0 + 84 l.776A0 + 70 1' 44OO * 56

84

= 33600tb

lmpact shear

.j' j i 
'ii. 

!'- ir 0.263 !:' I ',lr -l; -rl ,'i: 'r

-.t,+ il-,..:-::1 ;c i;!l g*Yl

V I nta.t -- 1! l,rtrttx , l = 33600x 0.239 :80304lb

Total Shear

- :,* .-l J i'ji, :jjil *!'i .t: :j-:ll --:r ;-i C-: ,-

VTtnax = VDtttctx +VLmax I VImax
= 65940 + j3600 + 80304- 107570 Ib

-. i .r-.l;.jl .-r.-J

37 1t1 t+!i: f-rt cU

ll

n

I
lt

It

It

11

ta

2-2-6 - l:,-:-:t--rlr:i;r: ri fr.ss Sec::.r: ard Sie3l ./t:"q'

...-r 'l - +;ii -;:'ii ;i:L5:-,Arl! jj!,'il i-!l +:"i

) -u.i:':-l J-5j--.- ': il ;',i ;, j!1 'r;jl ;-l* +'5i ::
-l i-r=!

l

r-2.95 fc -186 Psi!'

bw.tl -
vruu,, /07574 

=sz9 irt2

d req=579 lL6 = 36,2

25



t -lt l: lr ," r !l
eJJ.r:ll 4-j)Jl 4JLr.s.ll d9.blj Stlffups Jl iJL,+r) eaJ.tJr LJ- \ilrirr 4rrr.rl

a,L Jl r- d-l n , '1.; .

.,,llr 'L-ilr

4+t- 1JL* dj C" , #ff Llj !'-ll O^ c,ti+t &)i pl'rr'J U;iil lil
.-.-r 2.5 in JI^4,tt-JA ct-tc i-iL:l i. ,.9.n13 +i$ -S 2 in 'll$a

aglaill rr.r: &iiJ.{-rill :il-rl i.,l C4 (12 ) l"El

; cJl$r h {-r. J'UAll sl$l ddll (,le q}.ari albll ol9+

= st +#+ z +r+ + 2+ f, +2.s = 46.9375 in

: :o a:l+& otGjil 9i1l i!er.ll3

48+10=58in

.dJif{ J# !.{!l'l Ja t . .r5l $r
ll tl It

dava =58-rr--2--- - 2- - -2.5 = 48'0625 in

d ava = 47.0625 i1 lll tJt*iil :i.te ..* Et r.t, -,

26



MTnnt 2227416.L5+12
As = " '-T = ---' '-- -- '-; 

= 2O.9?? inzFs(d-;) 3oo0or(a7.o62s-;)

:3n !r. JUJI $Jl OA- #11 e,il; Olr.-i l-jJi:.l lil-i

As/Ab = 20.933/ 1.56 = 14 bars

l.'ll ,-J-iJl ir: :i!l ;l:L LrLs 1- +) d.--nl 6 at;.^ll .:r +
,.,+..i Y .J ---+l +Ll, . U.l'il-r.--lr jjrrL-r '"l J! )"-1:

, ,,:,' *i)t=.:j iJ;;^Jt t-.r .,j !Ul: at C-*Jl !l;-:jYl ll-n-
elt 

j-j j+J Jiltr Jl *:."! 13 131 .:tal L;lJGlJ ;rl ,:il iF :.)Fl
.l.lal

MT 
^ot

(r-ffi)nnria
2227416 + '12

j
il

I
ll

lt

lt

It

t

t

I

F

(r-
- 1559

e ), t,
Z + O.3 * 47 062.)
pst < 1600 psi

*5.5x9*O.9*47.O62

ok.

27



2-2-7 - Web reinforcement -.'t :{+l Lri; jrjr -: --i-
.l-jj jl; i .j.ni -;l ;.r:;-l ''--] }l)ji jr -Jj j::; !,
.:ljsj :,-.!r J- dl ij- iJ ::'-r := -:;;:J- -:---j lf ,-\-jl

. rltt .-i JI-:r J'J+'ij i>lr r. 21 fl t::- --

-: 1i:-i Jt-Yl r.j-t,r-:'j! J-rli

V d,nax = 6s940 11,

I4. :i:

.v n

dglr d-ill

9,.-

J.-)l !+.4 i,Jjll cFill C4 ( 13 ) i5,i

-: j j-- :-jl -- 
.'l d ::* s= s---!: -;l ,l

vd4 65940

38 42

1td2l 65940
21 42

vd = 59660 lb

vd = 32970 lb

- : .,,! t"S lrt* iii +.ll dt-yl ,,'r'.,r i,..i$l c-ill Ll

2A



\.rlllr ci-ill

-: + L"S k!-j! ,t..-\l C,. d :.3t* Gl' L.-nl Ul

176004 80 +17600+66 +4400* 52
VIa = P.l =

=33314.28lb

17600 rb 4400 tb

-: q,l.t Lx 'r . .ll a-r^ 21 ft ijL- -l- ,-*iiil ;-1r ',, .-t

VL,., = RA
176O0'r 63 + 17600 * 49 * 4400 * 35

17600 rb 4400lb

84

84
2s300 Ib

standard Truck

Factored
WheelLoads

f-,on --f-

standard Truck nH520

.EEAE'IE: IFEr @iFrre
17600 tb Factored

WheelLoads

21ft+14ft- -l- i4ft

29



drxr dL.Jl

-. eL:ilt , I rt. d , ;ilt ,rJc' d^j .S_pl cr,,r+ -r

17600* 56 +17600+ 42 +44A0+l$

=22000 Ib

22000

17600

er !.ll Ll^!l o. d-ill C;+ ( rq ) rii

V Lmia = 13200 Ib

RA:

30



!l$ll d-ill

Shear stress Pel unit psi

Vc = 0.95 ift' = 0.95 - V4000 = 60 psi

: =:l ::ii: 23a43 = 24 in2Z

'jr i!_Jr J.r u .;j: -e .+r #4 +f .1^j ;:, 1r:sir.,

- +,.+i -ll .:-i- ; j-J J-il] -1. r'.i:l '-rji :-:!j - rlt!:
.'' ,|;_--:,".2 _r stirrups 

-':= 
-.- *r*:r:

.-;-- _i _++, .*-F_,.- ... :*,:r!r,
. j i_! stirrups ____j

For grade 60 :-

Av. fs
.9. b,,,

0.4 " 3 0000
24' 16

60+

Av. f s

-- 3l psl

31 = 91 trsi

c-,
(1, - u,)b,,.

(j..t : 3000t)
= 1027 r1L

[133 -60)-15

1rse *4 stirups !,) 10" c1.:

I
ll

I
I
t

t



2-2-8- Design of Exterior Girders -.r';+ rliil Jllljl t.--- -r
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. = 47902.48 ft.Ib
MI- 0.239 * 47902.48

=11448.6s ft.Ib
MT,o* = 1605240 + 47902.44 + 11448.69

= 't664591j7 f t. I b
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Vd = 1820 *-

: 76440 I b

0.773 14127.43y; =_*33600

= 23612 Ib

VI = 23612 *0.263

: 6210 Ib

vT*o* =7644O Ib+ 23612 Ib + 6210 Ib

= 106262 lb < VT at support ok.
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