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t. TUSUNTN  Slab.xls 1ﬁu1uiunsuﬂ1§aanuuuﬁuﬁzﬂﬂunauninlﬁ%nznﬁn

un siab  type

2. TUSUNSY Mbeaml.xls tﬁuﬁusunsuﬁ1iaenunuﬁuasﬂﬁuﬂaun?aﬁnusq
4 precast prestressed multibeam bridge iﬂﬂﬁhﬂﬂtiaiﬂﬂﬂﬁhﬂﬁuuuu

non-void rectangular beams

3. TUSUNSN  Mbeam?2.xlis 1ﬁu1U7unsnﬂ1iaonuuuﬁuﬂawquaaun@nﬁﬂusq
YU precast prestressed multibeam bridge fﬁﬂﬁhumziﬂﬂﬂﬂﬁﬁhﬁ1uuuu

rectanguiar beams with circular void

4, TUTUNTY  Mbeamd.xls 1ﬁuﬁﬂsunsuﬂ1iaanuuuﬁuﬂew1uﬂaun€n§ﬁusq
U precast prestressed nmultibeam bridge dﬂﬂﬁhﬂﬂz‘aﬂ“ﬂﬂﬁhﬁ1uuuu

41l box section beams

5. TUSUNTN T-Beam.xls 1ﬁumsumnﬂ'liaanuuuﬁﬁzmunoun%nta%mnﬁn

1Y T-beam

6. TUSUNTY I-Beam.xls ;ﬂuiusunsuﬂ1iaanuuuﬁuasﬂﬂuaauninﬁnuﬁq

WY precast prestressed I-beam with cast-in-place deck slab
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Live lsad
M - 16078 ixg-m fane
Live lnad Jupact (i) = 0.30
M -] am
Dist. cainforcement
-+ Asea.of-sheed ag (AP} = |-

. w” (m-' ] :.- Tt

diwrnsiee of weel =

Momect (M1} = : 17413 (kg Mowwnt (Md) = 0,868 .
Maln reinforeemvent: -
Memeat = AL206 p.-m
Arcs of ssal wy (As) o 47 oz

Number-of sieelrq. = 10
pocshuex or oy sancesly:: = 43 Ih"

Shear prowd. by soncrels =

V' -
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DB25 mm.@ 0.08 .

DB12 mm.@ Q.12 m.

RBY mm.# @ Q.20 n. —— 3=0B2S mm.

|

! |

H i “ /jfr’//RBq 2 0.20
A - L

L— 10-0B25 mn,
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non - void

rectangular beams
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Live load
Bean = 79 M = 45313 [kg-m fess
3 k = 0.7
Topping = 3 GBL) ;2 = 0.317
) L - 1,017 [kghm. D = 7443
(NN ; § = 2123
Lowd fravtion (S/D) = 0.366
Live load Irspact | = 0300 we 030
Md = 12,710 fug-m boun M - 10,774 -|kg-m. owsrn

121.44 |kso.

-Try Nunmber of Stexnds: -

Use s

@Ma > M
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Minimues Stosd  (AASITO 9.13.2)
for = 0.76kso.
P = | 1025 g
Mer = 31,266 -m.
reinforcement. index < 0,96 @ Mu / Moc: > 1.2
(b} Elnetic shortening
Pi = | 246027 [ig.
fir = 83 |koe,
Edol = 277,040 fiae
B = | 590 kac
{c) Creap of concreia () Reisxation of Prestressing Sicei
foch = 22 ‘kan. 1. soes saliavet srand
e = 843 2. Jow relaxation srand
{e) Total toss of Presiress »yUse{lors)
ShiB+Cw+Cn = 2204 |ienc. CRy = 312
Dfs = 206 |%
fou = 7,785 licao.
b = omlm.fu
Psi = | 246077 Md =1 12710 [kgmteam
= 213,049 [ig. M1 =] 10,774 [y -mbean
¢ = 5.661 As = 3247 a2
S = 18,265 jomAY % = 19,338 jorn3
Sot = | 27,905 jom Seb =| 30913 jomns
Span end at-Presirass Tramfer Midepan st service Load
LOAD PPl P=Pe
rb ft Y f
PrAc 75.78 75.78 sz 69.59
¥ T20m2 1347 3901 -38.75
MaS 4112 4371
M -34.35 3878
Totat Strons 14279 811 28.0¢ 15,50
ABowshis Sivsy 0.60ct 1LI8(PiV0.S 1.59(%6y0.4 0Afc
(AASHTO 9.15.2)
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(WLR)
from Table
v = 3,565 kghaacn inadaded iupact. & frantion
Vo = 13,690 {kyboarn 13(Va+16TVD
Vo = 51,393 [kgboern
Ys = - (kg /osarn 2> Usa diemobr =
- JomA2gm, v = 1273 0me
45 |cmA2Am, Spacing 1 = 0.088 .
Yy | * |

SUGGESTED MULTIPLIERS TO BE-USED AS A SUIEE N ESTIMATING -

LM-TMEO“BERSNDDEFLECT!C&BFMWHERS

Oweflaction in e conidersd [ ‘without compoakt topping | with oormposk topping
At =rection:
(1). Defloction (dowrrwand) componant - apply to the
clasiic daflection: dos o the . ssuber weight st 135 133
relsase of prestress
(2). Cormber (upward) corsponemt - spply. so-the slestic . L0 180
Carober doe (o posstross = ther tie of ruiness:
of presiess
Final 7
(3). Deflaction (dowrward) componecs - spply 1o the 270 240
elestio deflection de - to i member weight =t
relonse of presimes
{#). Camber (apwand) component - apply 1 o clastic 245 220
Carnber diae £ pecsireas 3t the thne of rodeass.
of presiess
(5). Dedloction (downward) - apply to slastc defiection 100 300
dme to supscimposs dead load only
(8). Defloctian (downward) - spply to clastio. deflactio 230
Cm.dbywlwm
(2) Prestrems st tranefer (b) Beaun: dead Ioad (deflsction dus tp dead toad)
defloction st prestross Wranafer dd = 0010/m. '
dpe | 0019 /m. A warafer = 0.009/m.
(¢) Growth in storage (d) Sinposed dend lomt  [(choflovtion dua 20 #imped.dL),
Carsbor oamponent st ersction -0.0169|m. dad = | 000401909 ).
Net aficr consiruction = 00129)ru.
(e) Long term: dead. 1nad {f} Live lomd deflection
(dd*20) = 0027 = 0.0010m.
(dn*245 = 058 m Allowable deflection
(d*300) = 0.012}m. =
> Net long oo = -D.Otﬂln.
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38 Strands 9 mm.

TRt 4.2
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Case 2#

rectangular beams

with circular void
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3) H0

(4) H320

Dastign live load no. >>
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Live lomd
Ml = 35,307 lkg-rmarm
= 0.8
Toppig = 238. Jiegim c = 0173 | AWL)
g " 1673 lm-. D = 7349
S = 3630 |(12N1+9 ¥Ng
Load frection >>oo 0494 3Dy
Live Joad Impscz 1 = 0.228
Md - 47,067 |kg-ra o M1 - 27,603 |kg-m fbeam

95.44 i,

et = 29.74 kuc.




Maxirown Sisat . (AASHTO 9.13.4)

reinforowaeat indax =

0.138.

(e) Totak kiex of Presteess

» U {lort)

Sh+Es+Cro+ Crs =

CRr =

*1E

Total Strews

ien

£2.74

nuin

Allowahle Stress:

{AASHTO §.15.2)

B
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Vd = 12,551 lkg beam. (WL2)
- 26,535 [tatens frocs Tablo
vt = 3,432 xghoam included ipact & frection
Va = um]m 13(Vde1.67VD)
Ve = 105,890 lt'.
Vs = - kg Une
Ay = 9 am. A 24m, dismolor d =
_ Av minlnem = 1o N2im, : ay =
Spacing s = 0.224 ]m.

| _*

Q.EGESTEDMMIERSTOELEEDAS-AGUIENESTMTM
LW-“NECM&RSNDDEFLECHCNSFCRTYPICALNENBERS

Defiection to ba caneidered | without compotll topping | will CamposE (opag
Al erectlon
(l}&&m(mmm-mwh :
MM*hh-mmﬂ-n : 1385 1.35
rolsase of prestues
! (2). Carmber {upwerd) coraponent - spply to the viastic 1.5 1.90
Camber doe to prosiess ai the trme of TeRase
of presies
At Final !
(3).De!hvtha(dwvm.d)w-applyhh 2.7 240
slantic doflection.cue 1o the- merbor weight it ;mlisase of promess
{4). Cambec (wprward) componart - apgly #o he shstss 243 L
Castber due v prosirses 4 the s of mBbase
of prestess
(3). Deflection (downwand) - xppiy 10 aleste dafiolion. 300 100
due o suparimposs dead load ondy -
(6). Deflaction; (dovwnward) - spyly #o olastic daflection: 230
Canssdt by composits topping
(u) Presirees al transfer {b) Benm dead lnad {deflaction due v dead lowd)
defiootion st prosiress tranadar M = 0013m.
de= | ovasim Al Runaior - 2012im.
(c)G-Mthan' {d) B.imposed dead load (Md-ht.im.d.)
Cambar component st ersciian. 0022(m, dad = Om}n.
Net afier conatraction = -Onﬁlllm.
(e} Long term demd load (1) Live Toad defleciion.
(H*270) = 6058 m. = 0001
(dpe * 24%) = -G080 [m_
(ded *300) = 0.008frm. Allow, deflection = 0.015 .
>>> Net long e = 0019 5 1
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Case 3#

box section Dbeaams
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@ H0

@

Dasign live load no. >>

»> (Hoa/Bo)
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Live lond
M = 124,361 |[ky-m e
k = 10
c 0222 | awA)
D = 7282
s = A.587 (12 N1+49 )}/ Ng
Losd fraotion  >30 0504 {3/D)
Live load Inpect | = 0.263 a< 0.30
Md 68,400 [kg-m.Acam Mt 40,171 [kg-m/basm
o= 16343 Tkeo.
Allowsbls sy siress
ot = 3258 |kso.
Required prosiness sirees i botomn fbec
e = 13087 kec.

0.256 .

| Muw 176,132 [xgm.
Approximele Yalue for sieess in peesinssesd reinfonsement
16,223 Iig.
0.00373
248,990 [kg-on.
@My > M

L




Muxitzem Swel (AASHTO 9.13.4) Minicmrs Sieel  (AASHTO 9.13.2)
reinforcmment index = 0as for = .76
P = | 262063 kg,
Mo = 135,643 [kx.-m
Bd = 277,040 fimc.
B = 75 jkec,
(c} Craep of concrete - (d) Relaxation of Prestressing fitee]
fods = 73 |hso. 1. sirass relivved sirand
CRe = 791 2. low relaxstion straret
(e) Total loes of Presiress > Use(1or 3) i
Sh+H+Co+Cn = 3,160 [kec. Ry =
Dis = 2565 |%
Bffective presiross fro = 9,160 {kac.
i = 00419 m.d
Pui = 317552 Md = 68,9000 kx-mn boam
Pae = 262,331 (kg Ml =] 401713 |kg-mbesm
t = 25.614{cm. Ap = 4200 |om™2
R = 68,797 |omA3 S = 66,424 omA3
Sa = 103,434 joam. "3 S = 4,055 |om A3
Span end at Prestress Tranefer Midepen at service Lomd
LOAD P oo Py P~ Pye
4] ft 4.1 n
PiAo 75.61 75.61 62.46 9942
PelS 12245 -4.62 M -38.04
Mds -72.72 65.13
M3 -42.711 3834
Total Strews 198.0¢ 7099 1847 18558
Allowabls Stress 0.6fci L98%(fciyn.5 15%fa)y0.5 OAfs
(AASHTD 9.15.2) 201.8 -MAS ~33.40 188,00




2

Yd = 13,630 (kg bearn. {WL2)

v o= 8077 fk,m from Tabilo

= 8926 [kghonrn inclide impect & frection

Vo = 37.163 [k;bum 1.3(Vd+1.67VD

Ve = 54432 g,

Vi = . ’!;. diseomr  d

Av » 0 o MAn. .4
Av minimum « 5 o "m Spaiing 8

v | * ]

SUGGESTEDIIU.TFLERSTOELISEDASAGUIIINESTMTNG

LM-TMEG%NDDEFLECHCHSFCRTYPMW

Dafleciton o be coneldersd [ without composit topping wih ounpaei lopping
Ai erection l
(ILM(mm-mhh
slastiv daflaction chie %0 the member weight at 1.35 185
rolease of presiress
(2). Carsber (apward) vomponent - appiy to e olastic 1% 1.80
Camnber de to presiress &t the time of rolsase: of prestress
At Fioal
(3). Deflaction (dowrwand) compovwnt - apply to the 290 2.40
clastio defiection doe (o e member weight st
relsane of poestress
(4). Carnber (tpwacd) compommat - apaly o the clesth: 245 .20
Camnber due 10 presivess at the thime of relesse
of prostasy
{5). Deflection (downwird) - spply to alastic daflociion 300 3.00
dus in superimposs desd load oaly
{6). Daflection (downwand) - apply i slastic daflaction 230
Cansed by camposile topping
(2) Prestress st iranafer {b) Bazan dend joad (daflaction dee (o dead load)
defloction =t prestross tranedor o 0.029}m.
du= 0.062|m. Jrye—— 0033 jm.
(c)} Growih in siorage (d) S.inpoved dead lomd (defioction dow tn S.impe.dt.)
Camber componert at amction 0062 ded = 0.014rm.
Neé afier canmtruction = -0.048 [m.
{¢) Loug ferm daad lned (D) Live load deflection
(Md*ZW) = 0077 lm.” 0.003 [m.
(dps ® 245) = 0.152|m
(dad*300) = 0041 m. Allow. defiection 0025 |m.
>>> Net long fermm = 0034m. K.
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TuNGueamLIn

T - beam

bridge




& B

) BS0

Davigzt ive Joad o, >>

b =
H =
7 =
t = 1.46)m,
—
]- No.of bearma () = 3
‘ v.siringar spacicg (s) = 278
= 095
¥h = 1036 o
Yi = 028 [
r - | omer e

R VRPN
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Dead load Live loud
Sk = “2 M = 1539 [kp-mim.
span = 2.4-!'1:. Live load Empact (i) = 029! =c030
Md - p..x M2 - 2,368 [kg-m.
mmwm&mw) Dist. rainforcenent
Momesy = 2,631 kg-min, Amna of siesl 1q. (A%) = 2 o Am
Atea of sisel 0y, {As) = 1 [omnz diarmaiec of sieel (3 = |
dintarior: of steed (ds) = " sootional eres  (s%) =
wotional wes (as) = Specing of sl (3% = 0283 |,
dﬂ.lnpﬂn'hudlhal(ﬂ=
Namber of swel (N5) = 6
Spacing of sl (3) = 0.17 |m. Concreie siress -
« Kk
T
Dead load Live load
V) = 539 ik V1 = 7342 [egm,
Live load Impact () = 0.29 = 0,30
YL - 9,453 kg temn
Shewr sirengih Vv - 9,992 lky.
Parreis shoar cr.by oomey = 4.22 Ixac
Shear provd. by conoeeis = 33,107

VerV




dist. top fber 1e 0.of sieel (6 = i

Aros of el 3q. (As) =

disrmster of stewd (da) =

seotional ama (20) =

Dend load Live Joud
T-beem Ml = 36,007
Sids waik & rall = Live Joad Inspact. (i) » 0200 =< 030
Total Load fractien .  (dw) = LA4TE.
Mé . 63,904 [ky-m M = 81,656 lkz-m
Tenalon Stenl
Moment =

cmA2

Nursber of sisel (Ni) =

Live lond
1 = 26,335 Jkg-m fane
Live Jond Impact (i) == 030 =< 0,30
Totat Load fractien  (dw) = 1321
Vd VL = 26,230

Shear virength V= 4327
pecmis shwar or bry conesels- = 423 [tuo,
Shoer provd. by concooks = mm}u
v | maole
Ar - 9 Aim,
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|V
Dead Loads
X = 0
Live Load / Lane Live Load /temm
Pt = 14685 (kg pl| 10,626 [rx
P2 =| 1468s }n; P2 10,428 |t&
‘P3 = 3671 ll;. 2056
> Case 15 > Case 38
dl = Dmx;u.;. dl = 0001 .
&2 = O-Wi-[\n a2z = 0,002 lll.
3 = Om‘ll a3 = 0.000 lll.
Toml = 0003, Total = 000z lu.
> Cane 38 Live Load deflection
dr = 0002 |m. = 0.008m.
F
@2 = 0002 |n.
d3 = 0.000 im.
Total = 0003 Ll. Allow. deflaction 4019




-

A am. @ 0.17 m.

! S mm. @ 0.20 n.

I

i
'

4-DB25 mm.

2.78 /
. /
018 Ml - .

1 9 mm ®@0.14 m.

SYNHARMEIARRININANAN I TES U YDA THSUNS
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precast prestressed

with cast-in-place deck slab
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(1) M3

@ HSIS

8) H»

) HSX

0.458
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& E|BIB (=

Beamu Properties. Composite propertics
Ares A = 0463 1wz Ne = | osm
b - 0.6155 ln. Ares  Ac = 0.9126
B " 0.7343 l“ P 0.9939 lrn.
' - 0.0946 '-"4 Ft -1 05260 lm
- - 0.153% ln*: B = onou ,m.M
&% - 0.1288 L-«: k -} 020 l""‘
- Bcb = | 026 ,ms
St =] 04951 |
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Dead load Live iond
tab = mrk;n. Ml = 1,544 (kg-m jn,
pan = 1.950 ]mm. Live Joad Iimpact ] = 0.300
Md - 173 M = 2,007
Mdnnlnfomm(podﬂn&mmm) dist: reinforcement
Momeat = 2,190 [kg-min. Arca of el rq: (As) =
ddis.fop fibec 1o o.of stel (d) = :. disrmter of soel (ds) =
Ates of sieel rq. (As) = 13 jom A2 Sectionml wres () =
dimmwter of steel (ds) = Nucaber of ateel (n) w 14
Sectional wes (s} = 1131 jemng " Spacing of smel (x) = 0.14 im,
MNumber of sleol {n)= 12
Spacing of sioel (3} = oDE Im. - Concrete siresy - 44 [kso.
< I OK
vd = 443 Vi = T2 kg im
mpet @ = 0.300
VL = 9,545
Sheirregth Vv = 9.969
pecatwar provd by vonorete = 4.22 kac.
Stwar provided by coecos: = 34,187
Ye>¥ OK
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Dead lond Live load
pder (Wy) = 1,191 tkp/m. M = 148,633 |ky-ta /oo
shb (Wa) = Live Ioad Bapect () = 029t
Skin Wak: & Rukt. (Wr) = M . 185,589
Mormat dus ® gleder (Mg) = wheel lond. (der) = 1462
Momeont dus o Siab (Ms) = ML = 135,583 (kg boas
Morgent des 4o S.4& R(Mr) =

Mot dve tv DL, (M) =
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Maxinmrs Siel (AASHTO 9.12.4) Meiniommrn Sieel  (AASHTO 9.18.2)

evindomeuwnl indey = - 0436 for = 3720
Pwo = 0,938 lk'

Mor = 163,574 ’h-ﬂL

reinforoersent indiex < 030 & Mu /Moc > 12

(b) Elustic sharfening |-
P = | 25900 fig

1 ok

- |
Ba = m[bn
{c) Creep of concrate (d) Relmxation of Presiressing Shoel
fm = 19 fksc. 1. sirass raliavad siraot
Re = 862 2. low reduxation siand

(=) Total lass.of Prestress »3> Use(lord)

Sh+Be+Coo+Cm = 3092 |kao. ' CRs =
Dix = 827 %

Bffestive prewisoss - : e = - M9
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Mg = 77391 [ky-mibsarm
Ms = 2396 tl;-n.hn
Md =l 149967 fkg-mmAeses
Mr = mhﬁ-
I p
Ag = 0913 In.“2 A = 0496 Il.“ﬂ
I = 0200 Jrms 1 = 0.095 fmae
Sy = 0.262 Is.*i b 0.!54-"n“3
St = 0.495 |3 8 = 0.129 fm23
Span end st Prestress Tranmfer Midspan st service Load
LOAD F=bel PePu
T [ 3 ft. 13 ft
PA 52 2 43 45
FeS 27 {104) % &
Mdas {50) Ey) 0
MiS (65) 34
Total Skoew a8 E3) (%) 20
Allswable Stros 0.4fci 1.988(fciy0s 1.5f'oy0.5 OAdfe
{AASHTD 9.15.7) 168 -38.58 -29.78 14000
vd = 16064 |mh-n. Wiz
N = | 28622 ke froen Teble
¥Vl = 26,167 [Mnm iglnded avpect & fraciion
Ya = 77,691 fw&m 1. X Ydt1.67VD
Yo = 27,116 ih.
Ve = - Use
> Ay = - (omA2im disnster d
Av minkmone = -] k. av
[ ]
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L2

SUGGESTED MATIPLIERS -TO RE- USED AS A GUIDE IN. ESTIMATING

LW--MWGMWF&WMW

Deflaciionio he consldered.

will: cerspesit- lopping

At- arection

). Dafleotion (downward) olgonent - wpply. bo. the

MMhhbmwl

135

185

nh-u'nf praairess

1), Cosnboar {mprward)-camsponcat - Bpply. . - aludic

1.0

1.80

Camvber due 10 peesiross. af . the e <. relanse of prosimess

At | ]

[} Dlﬂ-nﬁn'tthmud)-w - spply to e

m

MMM-,&.-M. mﬁ.m.‘_,

fejcass of - prestmas

(4). Carnber (wpward) compomont - apply. . the alnetic

Caraber due to. prosicess st @ time of relewnn

of prastess -

(5). Deflootion {downward) - Wply. io slusiic defioiien.
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