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Colorado Department of Transportation 10/14/2008

Design Computations

REINFORCING DESIGN

GIVEN:
fy:
fc=
COVER=
Drlexure=
Beam Thickness (ts)=
b=
bar diameter=

Impact Steel

LOAD TYPE ASreqd
in2 Can V5 B Ss
Mh (UNFACTORED) 0.29
STRENGTH | 0.29 @ Hockovts
SERVICE | 0.29
ds= 5.56 inches
per 5.10.8.2 AStemp= 0.14 sq inches
Use #] at top face min. spacing=  12.74 inches
use spacing= nches
As= sq. inches S A0)
compressive steel: deve\oprant leny L 2
= (9) (L25)éo 72"
As'= sq. inches ‘(o\l T -
d v )
Mn= 1252 ftK or AlHIC = 15
Mr= 9.39 it-K
: - L2~ g5 (N
‘Reinforcing is okay 44 Ly * 1.2 ‘ /s ( %)
Maximum Reinforcement per 5.7.3.3.1-1 (Ductility Check) Ll 18" <=>—
c= 0.74 inches
de=ds= 5.56 inches (for no prestressing)
c/de= 0.13
okay - member is not overreinforced
Minimum Reinforcement per 5.7.3.3.2 fFor  heoh Sl 2400~
1.2*Mcracking= 6.52 ft-K <--- Test1
1.33Mh7OT (max.)= 7.82 ft-K <--- Test 2
Minimum Reinforcing is provided
4
Transverse Reinforcement per 9.7.3.2 ,@ 13 (%3
" N _ - 28 1% L 9 w
Percentage of main reinforcement, 220 / sqrt(S) <= 67% LYY F— T 8.8
Girder Spacing = <
Flange Width = o .
Flange Overhang = Li- 12 '4*‘5 = fo.
Effective Length S = vee Mt
220/ sqri(S) = 56.80 % Use 56.804 % of required main reinforcement A3
Required As = 0.26 sq inches W £a(
Use # ransverse reinforcement V2N
min. spacing = 9.98 inches
By: Date Project no. . Project code (SA#)

Chk'd: Date Structure no. ) Sheet | 7of
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Colorado Department of Transportation
Design Computations

10/3/2008

REINFORCING DESIGN

GIVEN:

Av

-

bar diameter= 0.500 inches
TOP STEEL
LOAD TYPE | Mnrot ASreqd
ft-K in2
Mh (UNFACTORED) 0.02
STRENGTH | 0.02
SERVICE | 0.02
ds= 12.00 inches
per 5.10.8.2 AStemp= 0.26 sqinches
Use # at top face min. spacing = 129.46 inches
use spacing= :
As= sq. inches

compressive steel:

Use #}! at bottom face

As'= sq. inches
Mn= 17.71 #t-K
M= 1504 ftK
Reinforcing is oka\
Maximum Reinforcement per 5.7.3.3.1-1 (Ductility Check)
c= 0.48 inches
de=ds= 12.00 inches (for no prestressing)

c/de= .

Minimum Reinforcement per 5.7.3.3.2
1.2*Mecracking= 20.68 ft-K

1.33MhTOT (Max.)=  1.33 ft-K
‘Minimum Reinforcin

Transverse Reinforcement per 9.7.3.2
Percentage of main reinforc 0/ sqri(S) <= 67%

S ffevy H

&L/‘l‘ e

Girder Spacing = ft
Flange Width = nches
Flange Overhang = nches
Effective Length S = 8.86 ft
220/ sqri(S) = 73.92 % Use 67 % pf required main reinforcement
Required As = sg inches
Use # ransverse reinforcement
min. spacing = nches
By: Date Project no. Project code (SA#)
Chk'd: Date Structure no. Sheet3vof



Colorado Department of Transportation 10/3/2008
Design Computations

REINFORCING DESIGN

GIVEN:
fy:
COVEf;: Barrer $tren '}’A
Priexure= @' B“—S e
Beam Thickness (ts)=

b=
bar diameter= 0.500 inches

TOP STEEL
LOAD TYPE | MnroT ASreqd
ft-K in"2
Mh (UNFACTORED) 0.01
STRENGTH | 0.01
SERVICE | 0.01
ds= 15.75 inches .
per 5.10.8.2 AStemp= 0.32 sq inches
Use # min. spacing = 170.00 inches
use spacing=

As=
compressive steel

Use #
As'= sq. inches
Mn= 23.33 ft-K
Maximum Reinforcement g‘er 5.7.3.3.1-1 (Ductlllg Check{
c= 0.48 inches
de=ds= 15.75 inches (for no prestressing)

C/de=_ 0-03” e

Minimum Reinforcement per 5.7.3.3.2
1.2*Mcracking= 32.99 ft-K <--- Test 1

1.33MhTOT (Max.)= LS Test 2

Transverse Reinforcement per 9.7.3.2
Percentage of main reinforcement, 220 / sqrt(S) <= 67%

Girder Spacing
Flange Width =
Flange Overhang
Effective Length S 8.86 ft
220/ sqri(S) = 73.92 % Use 67 % of required main reinforcement
Required As sq inches

ransverse reinforcement
inches

Use #
min. spacing =

By: Date Project no. . Project code (SA#)
Chk'd: Date Structure no. . Sheet?{ of



Colorado Department of Transportation
Design Computations

10/2/2008

REINFORCING DESIGN

c/de= N

Minimum Reinforcement per 5.7.3.3.2
1.2*Mecracking= 11.23 f-K <--- Test 1

1.33MhTOT (max)= 133K <o Test2
‘Minimum Reinforcing is provi

Transverse Reinforcement per 9.7.3.2
Percentage of main reinforcement, 220 / sqrt(S) <= 67%

Girder Spacing =
Flange Width =
Flange Overhang =
Effective Length S = .
220/ sqrt(S) = 73.92 % Use
Required As = 0.20 sq inches
Use # ransverse reinforcement
min. spacing = 11.94 inches

'is provided

GIVEN:
fo- Barrier Shrenttl
COVER= @ ' To
QDriexure= P
Beam Thickness (ts)=
b=
bar diameter= 0.500 inches
TOP STEEL
LOAD TYPE | Mntor ASreq'd
fi-K in"2
Mh (UNFACTORED) 0.03
STRENGTH | 0.03
SERVICE | 0.03
ds= 8.25 inches
per 5.10.8.2 AStemp= 0.19 sq inches
Use # at top face min. spacing = 88.90 inches
use spacing= nches
As= sq. inches
compressive steel:
sq. inches
n= 12.08 ft-K
Maximum Reinforcement per 5.7.3.3.1-1 (Ductility Check)
c= 0.48 inches
de=ds= 8.25 inches (for no prestressing)

67 % of required main reinforcement

By: Date Project no.
Chk'd: Date Structure no.

Project code (SA#)
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DESIGN COMPUTATIONS (Grid)
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COLORADO DEPARTMENT OF TRANSPORTATION

DESIGN COMPUTATIONS (Grld)
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Colorado Department of Transportation 12/412008
Design Computations

SECTION PROPERTIES (Interior Girder: Precast panel)

GEOMETRY

Structure Number?

# of spans

Center to Center Panel Spacing
overhang

Panel Length

deflection point

a=04L

Exterior Girder ? (Y or N

Weight of Formwork =/

NONCOMPOSITE PROPERTIES

Girder Type LD RECASTPANEL
Girder Depth . i

723.38 in"2 ' Top Width =

Area
yb (CG) = 3.95 inches Bottom Width =
yt= 4.05 inches Depth to Slope =
lg = 3886.92 inr4 Slope Depth =
Sbottom= 982.97 in*3 Chamfer Dimension =
Stop= 960.75 in*3 Slope Depth from Bottom =

# of strands =

Strand diameter =

Individual Strand Area =

Strand Center of Gravity at Midspan
Strand Center of Gravity at End =

Estrand =
(- f
Depth of Haunch for Strength = inches
Thickness of Deck = %; (0 inches Weconcrete-deck =
Effective Width of Deck = .00 inches Weconcrete-girder =
Ec-deck = 4069.64 ksi * fo-deck =
Ec-girder initial = 4069.64 ksi * fc-girderinitial =
Ec-girder 28day = 4883.57 ksi * f'c-girder28day =
* Ec based on Eqn. C5.4.2.4-1
TRANSFORMED NONCOMPOSITE PROPERTIES (Prestressing Steel Transformed)
ns= 5.84 (using Ec-girder final = long term modular ratio)
Asteeltransformed = 29.38 in*2
Ybottomnoncomposite = 3.96 inches
Inoncomposite = 3886.98 in*4
n= 7.00 (using Ec-girder initial = initial modular ratio)
Asteeltransformed = 36.47 in"2
Ybottornnoncomposite = 3.96 inches
Inoncomposite-initial = 3887.00 in®4
TRANSFORMED COMPOSITE PROPERTIES (Prestressing Steel Transformed)
n= 0.8333 (using Ec-girder final = long term modular ratio)
Ybottomcompositetransformed = 3.96 inches
lcompositetransformed = 3886.98 in*4
i GROSS COMPOSITE PROPERTIES
g Assume closure pour concrete ~ equals precast concrete properties

By: Date Project no. . Project code (SA#)
Chk'd: Date Structure no. ) Sheet 42 of



Colorado Department of Transportation

12/4/2008
Design Computations

Ybottomcomposite = 4.00 inches
|composite = 4096.00 in*4
Acomposite = 768 in"2 only good for precast panels
Sbottom= 1024.00 in*3 only good for precast panels
Stop= 1024.00 in*3 only good for precast panels
By: Date Project no. . Project code (SA#)

Chk'd: Date Structure no. . Sheet\»\ﬂ- of



Colorado Depﬁrtment of Transportation 12/4/2008
Design Computations

PRESTRESS LOSSES (28 Strands)

5. Note: Prestress Losses are based on Non-Transformed Section Properties
ELASTIC SHORTENING (per 5.9.5.2.3a) (for usual design cases)
AfpES=(Ep/Eci) Tegp
Ep=  28500.00 ksi )
Eci= 4069.64 ksi cover to prestressing=:
fegp = PUA + (Pt*e/l)*y + Mg*y/t
Pt=7 *fu*Astrand=  1148.36 k (low relax strand) per RLO: 05
Mg=Wself * (L"2) / 8 = 253.39 ft-k fji=0.75*fu= 02.50 ksi
e= 0.05 inches initial relaxation = 350%
y= 1.65 inches fio= 184.79 ksi
Nfpes = 10.62 ksi (RLO
fogp = 1.62 ksi
AfpEs = 11.37 ksi (gross method) 11.34 ksi (per Transformed Section Analysis)
USE Afpes=_ i 11.02 ksi (per C5.9.5.2.3a-1)
LOSSES: Time of Transfer to Time of Deck Placement (5.9.5.4.2)
time to transfer (t)=
time to deck placement (to)=
final age (t)= ;
= 50.0 years
SHRINKAGE OF GIRDER CONCRETE (per 5.9.5.4.2a)
average annual humidity (H) =
/ Afpsr=E bid*Ep*Kid
Enid = Ks*Khs*Kf*Ktd*0.48x10"-3 (56.4.2.3.3-1)
Ks =1.45-.13(V/S)>=1.0 (5.4.2.3.2-2)
Khs = 2.0-.014 H (5.4.2.3.3-2)
Khs = 1.230
Kf = 5/(1+f'ci) (5.4.2.3.2-4)
Kf= 0.833
Kid = ta/(61-4fci+td) (5.4.2.3.2-5)
Ktd = 0.423
Ebid = 2.08E-04
Kid = 1/(1 + Ep/Eci*Aps/Ag*(1+Ag*epg 2/lg)* [1+.7 Y(t,t) ]  (5.9.5.4.2a-2)
Yk, t) = 1.9*Ks*Khe* K Ktd*t* -.118 (5.4.2.3.2-1)
Khc = 1.56-.008 H (5.4.2.3.3-3)
Khe = 1.120
Ktd = t/(61-4fci+tr) (5.4.2.3.2-5)
Ktd = 0.998
Yty t) = 0.556
Kid = 0.924
fék Afpsr= 5.48 ksi
By: Date Project no. . Project code (SA#)

Chk'd: Date Structure no. . Sheet4 & of



Colorado Department of Transportation 12/4/2008

Design Computations

LOSSES: Time of Transfer to Time of Deck Placement (5.9.5.4.2) (continued)

CREEP OF GIRDER CONCRETE (per 5.9.5.4.2b})

Afpcr = Ep/Eci*fegp* (ta,b)*Kid (5.9.5.4.2b-1)
Y(ty, t) = 1.9"°Ks*Khe*KfF*Ktd* t" -.118 (5.4.2.3.2-1)
Ks = 1.000
Khe = 1.120
Kf= 0.833
Ktd = ta/(61-4Fci+td) (5.4.2.3.2-5)
Kid = 0.423
Ylte, 1) = 0.502
Afpcr= 5.27 ksi

RELAXATION OF PRESTRESSING STRANDS (per 5.9.5.4.2c]

Afpr1=fpt/KI*(fpt/fpy-.55) (5.9.5.4.2¢-1)
Type of Strand =% W-Relaxati K= 30
fpj =75 fpu = 202.50 ksi (Table 5.9.3-1)
fpy=.9fpu= 243.00 ksi
Afpr1= 1.52 Per 5.9.5.4.2¢, AfpR1 may be assumed equal to 1.2 ksi
Afpr1 = 1.20 ksi

LOSSES: Time of Deck Placement to Final Time (5.9.5.4.3)

SHRINKAGE OF GIRDER CONCRETE (per 5.9.5.4.3a)

Nfpsp=& barEp*Kdf

Ebdf = Ks*Khs*Kf*Ktd*0.48x10*-3

Ks =
Khs =
Kf =

1.000
1.230

0.833

Ktd = t/(61-4f ci+ts)

Ktd =
Ebdf= 4.91E-04

Kdf = 1/(1 + Ep/Eci*Aps/Ac*(1+Ac*epci2/ic)* [1+.7 Yt b) |

0.998

Y(ts, t) = 1.9°Ks*Khe*KPKtd*t* -.118

Khe =
Y, t) =
Kdf = 0.929

AfpSD =

By: Date
Chk'd: Date

1.120
0.556

12.99 ksi

Project no.

Structure no.

time to transfer (ti)= 0.75 days
time to deck placement (td)= 30.0 days
final age (tf)= 18250.0 days
= 50.0 years
(5.9.5.4.3a-1)
(5.4.2.3.3-1)
(5.4.2.3.2-5)
Project code (SA#)
Sheet 4é of
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Colorado Department of Transportation
Design Computations

By:
Chk'd:

CREEP OF GIRDER CONCRETE (per 5.9.5.4.3b)

Afpcp = Ep/Eci*fegp* 1) (ki) (to, i) *Kaf+Ep/Ec* Afod* ) (tr, ta) *Kdf (5.9.5.4.2.6-1)
fcgp = 1.62 ksi
Kdf = 0.929
Yl 1) = 0.556
Vi, 1) = 0.502
Ytr, ta) = 1.9*Ks*Khe*KFKed*ta* -.118 (5.4.2.3.2-1)
Ks = 1.000
Khc= 1.120
Kf= 0.833
Ktd = t/(61-4f ci+ty) (5.4.2.3.2-5)
Kitd = 0.998
W, to) = 1.184
Total losses: Afpid=AfpSR+AfpcR+AfpR2 NCHRP 496 Example 4
Mpid = 11.95 ksi
AP=Afpid*Aps = 72.61 kip

Afed = AP/AC + (AP*e/Ic)*y + Mg*y/ig+ Mc*y/lc

Input followi ents from Conspan or other calculations:
Mnoncomposite (Mg) = /; ft-k Msimple = 0.00 ft-k (see deflection sheet)
Mcomposite (Mc) = fi-k Msimple = 0.00 ft-k (see deflection sheet)
e= 0.05 inches
y= 1.85 inches (for moments)
Afea = 0.279 ksi
Afpco = Ep/Eci*fegp [ (tr,1)-1 (te, b)) *Kdf+Ep/Ec* Afed*yy (i, ta) *Kdf (5.9.5.4.2.6-1)
Afpcp= 2.36 ksi

RELAXATION OF PRESTRESSING STRAND (per 5.9.5.4.3¢
Afpre=AfpR1

Afpr2 = 1.20 ksi

SHRINKAGE OF DECK CONCRETE (per 5.9.5.4.3d)
Afpss=Ep/Ec*Afcdf*Kdf[1+0. 74 (trto)]

Kdf = 0.929

Pt ta) = 1.184
Atedt=& ddt"Ad™ECd/|1+0U. /P 4(ts, ta) [ 1/AC-epcTed/Ic)

€ ddf = Ks*Khs*K*Ktd*0.48x10%-3 (5.4.2.3.3-1)
Ks = 1.000
Khs = 1.230
Kf = 5/(1+fci) (5.4.2.3.2-4)
Kf = 0.833
Ktd = t/(61-4f ci+ty) (5.4.2.3.2-5)
Ktd = 0.423

Eddf= 2.08E-04

Afedf= 0.00 ksi
Afpss= 0.00 ksi

Date Project no. . Project code (SA#)

12/4/2008

Date Structure no. . Sheet A~770f



Colorado Department of Transportation
Design Computations

TOTAL LOSSES
AfpLr=AfpsrR+AfpCR+AfpR1+AfpsD+AfpCD+AfpR2-AfpSS

AfpLr= 28.50 Ksi

Afor=AfoEs+Npsr+Afper+AfpR1+AfpSD+AfpCD+AfpR2-ApSS

Afpr= 39.52 ksi
LRFD Ed3 Losses= 42.21 ksi
Afpr= ksi
(JACKING) INITIAL FORCE = 1230.4 k
FINAL FORCE = 9739 k % LOSS = 20.85%
By: Date Project no.
Chk'd: Date Structure no.

Project code (SA#)
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Colorado Department of Transportation 12/4/2008
Design Computations

= LRFD Ed. 3 PRESTRESS LOSSES (28 Strands

Note: Prestress Losses are based on Non-Transformed Section Properties

ELASTIC SHORTENING (per 5.9.5.2.3a) (for usual design cases)
Atpes=(Ep/Eci) tegp

T,

Ep=  28500.00 ksi
Eci = 4069.64 ksi

fogp = PUA + (Ptell)*y + Mg*y/i

Pt=.7 * fu * Astrand = 1148.36 k (low relax strand) per RLO:
Mg=Wseli * (L"2) / 8 = 253.39 ft-k fji=0.75*u 50
e=y= 0.05 inches initial relaxation 50%
fio 184.79 ksi
fogp = . - ksi (RLO
1.62 ksi Afpes 1062 b0
AfpEs = 1.37 ksi (gross method) 11.34 ksi (per Transformed Section Analysis)
USE Afpes ksi 11.02 ksi (per C5.9.5.2.3a-1)
SHRINKAGE (per 5.9.5.4.2)
average annual humidity (H)
Afpsr=17-.
MMpsr= 8.75 ksi
CREEP (per 5.9.5.4.3)
Nfocr=12.0*fcgp-7.0*Afodp
P Afedp = Mnoncomposite * y / | + Mcomposite * y / fcomp
§ Input following moments from Conspan, Approximation below or other calculations
X Mnoncomposite = ft-k Msimple = 0.00 ft-k (see deflection sheet)
Mcomposite = ft-k Msimple = 456.26 ft-k (see deflection sheet)
Afcdp = 0.00 ksi
Afpcr= 19.46 ksi
RELAXATION AT TRANSFER (per §.9.5.4.4b
Nor1=log (24.0 t) /Kr [fpj/fpy-.55] * fpj
! 0 (per LRFD, but PCI recommends 45)
days
fpj =.75 fpu (per PCI) = 202.50 ksi LRFD suggests .8 fpu (C5.9.5.4.4b)
fpy =.9fpu= 243.00 ksi
Afpr1 = 1.80 ksi
RELAXATION AFTER TRANSFER (per 5.9.5.4.4¢
NpR2=30% [ 20-.4AfpEs-. 2(Afpsr+AfpCR) |
Afpr2= 2.99 ksi
TJOTAL LOSSES
Afpr=Afpes+Afpsr+Afpcr+AfpR2
ApT= 42.21 ksi
e (JACKING) INITIAL FORCE = 1230.4 k
g FINAL FORCE = 973.9 k % LOSS = 20.85%
By: Date Project no. . Project code (SA#)
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Colorado Department of Transportation 12/5/2008
Design Computations

STRENGTH CALCULATIONS - FULL DEPTH PANEL
Strenagth by Strain Compatibility

Assume depth of rectangular stress block (a) is less than cover
=> all strands in tension

prestress cover = 2 inches
T=C fpu= 270 ksi
T=Aps*fps fpy=.9*fpu= 243 ksi
C=.85fc*b*a fc= 7.20 ksi
f= 069 (5.7.22)
Aps= 3.038 in"2 (half of total)
b= 96 inches
a=Aps*fps/.85fcb
@ Yield (fpy):
a= 1.26 inches
c=alff = 1.82 inches Top strands are below neutral axis (tension)
@ Ultimate (fpu):
a= 1.40 inches
c=alff = 2.02 inches Top strands are below neutral axis (tension)
c=(Aps*fpu+As*fs-A'sf's)/(.85*'c* S *b+K*Aps*fpu/dp) (5.7.3.1.1-4)
K= 0.28 (Table C5.7.3.1.1-1)
assume As=A's=0
c= 1.84 inches
fps=fpu(1-K*c/dp) (6.7.3.1.1-1)
fps= 245,59 ksi
for As=A's=0 and b=bw,
Mn=Aps*fps(dp-a/2) (5.7.3.2.2-1)
Mn= 314.92 ft kip
&t= 0.00629 Tension Controlled (C5.7.2.1)
¢ = 0.9
Mr = o*Mn = 283.43 ftkip
By: Date Project no. . Project code (SA#)
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Development Length & Transfer Length
ld>=«*(fps-2/3fpe)*db
fpe = flack-AfpT

fpe = 160.29 ksi
K= 1.0
Id = 83.24 inches

ltransfer = 60*db = 36 inches

fpx=fpe*lpx / 60*db
fpx=fpe+ (lpx-60db) / (Id-60db) * (fps-fpe)

Ipx=] 6
fpx= .

for prestress only:
Aps*fps=.85*fc*b*a

a~= 0.9222 inches
Ttopstrand = 39.38 ksi
Mn=Aps*fps*(dp-a/2)
Mn = 254 .87 ftkip
assume compression control => ¢ = .75
Mr = 191.16 ftkip
for prestress + mild reinforcing:
As*fs + Aps*f]
Mild bar size = # 6
bar spacing = nches
As = . in"2
a~= 2.5250 inches
Ttopstrand = 0.00 ksi
Mn=Aps*fps*(dp-a/2)+As*fs*(dp-a/2)
Mn = 315.53 it kip
Et= 0.00351 Compression Controlled
¢ = 0.75

Interaction Formula
Pu/¢Pn + Mu/oMn <=1.0
Mu<=¢Mn(1.0-Pu/dPn)
®interaction = (1.0-Pu/$®Pn)

Pu=T 7.38 kit (Impact Tension)
oPn= 168.12 k/ft
Dinteraction = 0.956
Mr = ®*®interaction*Mn
Mr = 226.26 ft kip
By: Date Project no.
Chk'd: Date

Structure no.

12/5/2008

(5.11.4)
(5.11.4.2-1)

(5.11.4.2-2)
(5.11.4.2-3)

(C5.7.2.1)
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Colorado Department of Transportation 12/5/2008
Design Computations

4
' Stress Checks @ Release
Compressive Stress
Compressive Limit = .6*fci = 3 ksi
Blockouts
# of blockouts
blockout width =
Ag= 723.375 in"2
Anet = 403.375 in*2
f=P/IA
fconc-g = 1.61 ksi
fconcnet = 2.8 ksi
Tension Stress
Tension Limit = .24*sqrt(fci) = -0.637 ksi
ftop = PYA + (Pt e/l)*y + Mg*y/l
Lo Pt=.7 * fu * Astrand = 1148.36 k
Mg=Wself * (LA2) / 8 = 253.39 ft-k
e= -0.05 inches
y= 4.05 inches
ftop = 4.70 ksi
Stress Checks @ Service
Stress in Strand
Total Losses = 42.21 ksi
fpe= 160.29 ksi
194.4 ksi
Y (Table 5.9.3-1)

By: Date Project no. 3 Project code (SA#)
Chk'd: Date - Structure no. ) Sheet 52 of
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Design Computations

Stress Checks @ Service (cont.)

Concrete Stress in Positive Moment Area (Interior Spans)

Mslab (+) = Mslab (-) ft kip/ft
Mdc2 ft kip/ft
Mdw (+) = Mdw () ft kip/ft

ML+
MLL-

ft kip for 8 foot panel
ft kip for 8 foot panel

Compression Stress
fiop = Pe/A + Mslab/Stop + (Mdc + Mdw + MLL)/Stopc

fmax = .6 fc = 4.32 ksi transient loads
fiop = 3.10 ksi
ftop<=fmax? |
fmax = .45 fc = 3.24 ksi permanent loads
ftop = 1.80 ksi
ftop<=fmax?2
fmax = .40 fc = 2.88 ksi LL +1/2DL
fiop = 2.20 ksi
ftop<=fmax? |

Tension Stress
foottom = Pe/A + Mslab/Sbott + (Mdc + Mdw + MLL)/Sbott

-0.138 ksi
-0.510 ksi

foottom =
Tension Limit = .19*sqrt(f'c) =
foottom<=fmax?{

Concrete Stress in Negative Moment Area (Interior Spans)

Compression Stress
foottom = Pe/A + Mslab/Sbot + (Mdc + Mdw + MLL)/Sbotc

fmax= .6 fc= 4.32 ksi
fhottom = 2.99 ksi
foottom<=fmax?{ .

transient loads

fmax = .45 fc = 3.24 ksi permanent loads
foottom = 1.79 ksi
ftop<=fmax?
fmax = .40 fc = 2.88 ksi LL + 1/2DL

foottom = 2.74 ksi

foottom<=fmax?_

Tension Stress
fiop = Pe/A + Mslab/Stop + (Mdc + Mdw + MLL)/Stop

ftop = -0.068 ksi
Tension Limit = .19*sqrt(fc) = -0.510 ksi
ftop<=fmax? ¢ .
By: Date Project no.
Chk'd: Date Structure no.

12/5/2008
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Design Computations

Concrete Stress in Negative Moment Area (Overhang)

9.01 ft

Overhang Length = ).
.00 Inches

Distance to Start of Precast Slab = .
Support Girder Flange Width =

Distance to Barrier Center of Mass ft
width of barrier ft
Wi of Barrier k/ft
Asphalt Thickness = inches
Asphalt Weight = Ib/sflinch asphalt
Live Load K/If (Input live load)

Mslab (-) = 3.39 ftkip/ft moment at 9.33 inches from support
Mdc2 (barrier) (-) = 3.24 ftkip/ft moment at 9.33 inches from support
Mdw (-) = 0.76 ft kip/ft moment at 9.33 inches from support
MLL- = 5.42 ftkip/ft moment at 9.33 inches from support

Compression Stress
foottom = Pe/A + Mslab/Sbot + (Mdc + Mdw + MLL)/Sbotc

fmax = .6 fc =
foottom =

foottom<=fmax?|

fmax= 45 fc=
foottom =

ftop<=fmax?1
fmax = .40 fc =
foottom =

foottom<=fmax? [

Tension Stress

4.32 ksi
2.73 ksi

3.24 ksi
2.05 ksi

2.88 ksi
1.70 ksi

transient loads (DL+LL) (Table 5.9.4.2.1-1)

permanent loads (DL)  (Table 5.9.4.2.1-1)

LL +1/2DL (Table 5.9.4.2.1-1)

fop = Pe/A + Mslab/Stop + (Mdc + Mdw + MLL)/Stop

ftop =

Tension Limit = .19*sqrt(fc) = »

ftop<=fmax?

By: Date
Chk'd: Date

0.396 ksi
0.510 ksi

Project no.
Structure no.

(Table 5.9.4.2.2-1)

Project code (SA#)
Sheet 54 of



Chk'd: Date

Colorado Department of Transportation
Design Computations

Strength Checks
Interior Spans

STRENGTH |
Mu=1.25DC+1.5DW+1.75(LL+IM)
Mupositive = 231.05 ft kip
Munegative = 217.48 ft kip
Mr = o*Mn = 283.43 ft kip

SERVICE |
Mu=DC+DW+(LL+IM)
Mupositive = 141.07 ft kip
Munegative = 133.31 ftkip

Overhang
STRENGTH |

Mu=1.25DC+1.5DW+1.75(LL+IM)
Munegative = 170.30 ftkip

Development Length & Transfer Length

Id= 83.24 inches
ltransfer = 60*db = 36 inches

distance from face of barrier =

(5.11.4)

12/5/2008

6.42 ft (distance is > development length -> Full Strength)

Ipx= 92.79 inches This is greater than Id, use a smaller value

fpx= 245.59 ksi
for prestress only:
Aps*fps=.85*fc*b*a
a~= 1.2699 inches
Ttopstrand = 29.24 ksi
Mn=Aps*fps*(dp-a/2)
Mn = 314.92 ft kip

Et= 0.01321 Tension Controlled
¢ = 0.9

Mr= 283.43 ft kip

for prestress + mild reinforcing:
As*fs + Aps*fps=.85*fc*b*a
Mild bar size =# 6
bar spacing = 8 inches
As = 5.28 in"2
a~= 3.4770 inches
Ttopstrand = 0.00 ksi

Mn=Aps*fps*(dp-a/2)+As*fs*(dp-a/2)
Mn = 348.91 ft kip
Et= 0.00083 Compression Conirolied
¢ = 0.75

Mr=o*Mn=__ 26168 ftkip

By: Date Project no.
Structure no.

(C5.7.2.1)

fy= 60 ksi

(C5.7.2.1)

Project code (SA#)
Sheet5s of
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Colorado Department of Transportation
Design Computations

SERVICE |
Mu=DC+DW-+(LL+IM)
Munegative = 113.34 ft kip

EXTREME EVENT ll (Case 1) Transverse & Longitudinal Force

distance from face of barrier

Mslab (-) = 3.39 ft kipfit

Mdc2 (barrier) (-) = 3.24 ft kip/ft
Mdw (-) = 0.76 ft kip/ft

MuLL-= 5.42 ft kip/ft

Mu=1.0DC+1.0DW+0.5(LL+IM)+Mcbase(min)
Munegative = 272.62 ftkip

Development Length & Transfer Length

Id= 83.24 inches
ltransfer = 60*db = 36 inches

(5.11.4)

12/5/2008

(distance is > development length -> Full Strength)

Ipx= 92.79 inches This is greater than Id, use a smaller value

fpx= 24559 ksi
for prestress only:
Aps*fps=.85*fc*b*a
a~= 1.2699 inches
Ttopstrand = 29.24 ksi
Mn=Aps*fps*(dp-a/2)
Mn = 314.92 ft kip
Et= 0.01321 Tension Controlled
¢ = 0.9
®interaction = 0.963
Mr = ¢*Qinteraction*Mn
Mr = 273.06 ft ip _

for prestress + mild reinforcing:
As*fs + Aps*fps=.85*fc*b*a
Mild bar size =# 6
bar spacing = 8 inches
As = 5.28 inA2
a~= 3.4770 inches
Ttopstrand = 0.00 ksi

Mn=Aps*fps*(dp-a/2)+As*fs*(dp-a/2)
Mn = 348.91 ft kip
Et= 0.00083 Compression Controlled
¢ = 0.75
Qinteraction = 0.956
Mr = ®*®interaction*Mn
Mr = 250.20 ft kip

By: Date Project no.
Chk'd: Date Structure no.

(C5.7.2.1)

fy= 60 ksi

(C5.7.2.1)

Project code (SA#)

SheetZé of



Colorado Department of Transportation 12/5/2008
Design Computations

EXTREME EVENT Il (Case 1) Transverse & Longitudinal Force

o

distance from face of barrier ft (distance is < development length -> Partial Strength)

TR

Mslab (-) = 0.16 ft kip/ft
Mdc2 (barrier) (-) = 0.13 ft kip/ft
Mdw (-} = 0.00 ft kip/it
MLL-= 0.00 it kip/ft
Mu=1.0DC+1.0DW+0.5(LL+IM)+Mcbase(min)
Munegative = 188.74 ft kip
Development Length & Transfer Length (5.11.4)
id= 83.24 inches
ltransfer = 60*db = 36 inches
Ipx= 15.71 inches
fpx= 69.94 ksi

for prestress only:
Aps*fps=.85*fc*b*a

a~= 0.3616 inches
Ttopstrand = 24.00 ksi
Mn=Aps*fps*(dp-a/2)
Mn = 110.60 ft kip
Et= 0.06223 Tension Controlled (C5.7.2.1)
¢ = 0.9
®interaction = 0.963
Mr = d*dinteraction*Mn
Mr = 95.90 ft kip

for prestress + mild reinforcing:
As*fs + Aps*fps=.85*fc*b*a
Mild bar size =# 6 fy
bar spacing = 8 inches
As = 5.28 in"2
a~= 0.9902 inches
Ttopstrand = 14.18 ksi

Mn=Aps*fps*(dp-a/2)+As*fs*(dp-a/2)
Mn = 234.07 ftkip
Et= 0.01873 Tension Controlled (C5.7.2.1)
¢ = 0.9
®interaction = 0.963
Mr = d*dinteraction*Mn
~ Mr = 202.96 ft kip

60 ksi

By: Date Project no. : Project code (SA#)
Chk'd: Date Structure no. ) Sheet £7 of



Colorado Department of Transportation 12/5/12008
Design Computations

£ EXTREME EVENT |l (Case 1) Transverse & Longitudinal Force

distance from face of barrier ft (distance is < development length -> Partial Strength)

s

Mslab (-) = 0.61 ft kip/ft
Mdc2 (barrier) (-) = 0.94 ft kip/ft
Mdw (-) = 0.05 ft kip/it
MiL-= 0.67 ft kip/ft
Mu=1.0DC+1.0DW+0.5(LL+IM)+Mcbase(min)
Munegative = 202.51 ftkip
Development Length & Transfer Length (5.11.4)
Id = 83.24 inches
ltransfer = 60*db = 36 inches
Ipx= 35.75 inches
fpx= 159.16 ksi

for prestress only:
Aps*fps=.85*fc*b*a

a~= 0.8230 inches
Ttopstrand = 39.10 ksi
Mn=Aps*fps*(dp-a/2)
Mn = 231.79 ft kip
Et= 0.02381 Tension Controlled (C5.7.2.1)
¢ = 0.9
S Ginteraction = 0.963
Mr = ¢*dinteraction*Mn
Mr = 200.98 ft kip

for prestress + mild reinforcing:
As*fs + Aps*fps=.85*fc*b*a

Mild bar size =# 6 fy= 60 ksi
bar spacing = 8 inches
As = 5.28 in"2
a~= 2.2534 inches
Ttopstrand = 0.00 ksi
Mn=Aps*fps*(dp-a/2)+As*fs*(dp-a/2)
Mn = 303.04 ft kip 118.75474
Et= 0.00470 Compression Controlled (C5.7.2.1)
¢ = 0.75
®interaction = 0.956
Mr = $*dinteraction*Mn
Mr = 217.30 ftkip
Areqd/Aprov ~ qud/prov 0. , |
[
By: Date Project no. : Project code (SA#)

Chk'd: Date Structure no. ) Sheet5 3 of



Colorado Department of Transportation 12/5/2008
Design Computations

EXTREME EVENT 1l (Case 1) Transverse & Longitudinal Force

distance from face of barrier 75

ft (distance is < development length -> Partial Strength)

ARV

0.63 ft kip/ft

Mslab (-) =
Mdc2 (barrier) (-) = 0.98 ft kip/it
Mdw (-) = 0.06 ft kip/ft
MLL- = 0.75 ft kip/ft
Mu=1.0DC+1.0DW+0.5(LL+IM)+Mcbase(min)
Munegative = 203.48 ft kip
Development Length & Transfer Length (5.11.4)
d= 83.24 inches
ltransfer = 60*db = 36 inches
Ipx= 36.71 inches
fpx= 161.57 ksi

for prestress only:
Aps*fps=.85*fc*b*a

a~= 0.8354 inches
Ttopstrand = 39.20 ksi
Mn=Aps*fps*(dp-a/2)
Mn = 234.74 ft kip
Et= 0.02336 Tension Controtied (C5.7.2.1)
¢ = 0.9
binteraction = 0.963
Mr = ®*Qinteraction*Mn

Mr 203.54 ft kip

for prestress + mild reinforcing:
As*fs + Aps*fps=.85*c*b*a

Mild bar size=# 6 fy= 60 ksi
bar spacing = 8 inches
As = 5.28 in"2
a~= 2.2874 inches
Ttopstrand = 0.00 ksi
Mn=Aps*fps*(dp-a/2)+As*fs*(dp-a/2)
Mn = 304.67 ft kip
Et= 0.00453 Compression Controlled (C5.7.2.1)
¢ = 0.75
®interaction = 0.956
Mr = ¢*dinteraction*Mn

Mr=_ 218.47 ftkip

By: Date Project no. . Project code (SA#)
Chk'd: Date Structure no. ) Sheettq of



Colorado Department of Transportation 12/5/2008
Design Computations

P EXTREME EVENT Il (Case 2) Vertical Force

Mimpactvertica

e

31 ft kip/t

distance from face of barrier ft (distance is > development length -> Full Strength)

Mslab (-) = 3.39 ft kip/ft
Mdc2 (barrier) (-) = 3.24 ft kip/ft
Mdw (-) = 0.76 ft kip/ft
MLL- = 5.42 ft kip/ft
Mu=1.0DC+1.0DW+0.5(LL+M)+Mimpactvertical
Munegative = 142.46 ft kip
Development Length & Transfer Length (5.11.4)
Id= 83.24 inches
ltransfer = 60*db = 36 inches
Ipx= 92.79 inches This is greater than Id, use a smaller value
fox= 245.59 ksi

for prestress only:
Aps*fps=.85*fc*b*a

a~= 1.2699 inches
Ttopstrand = 29.24 ksi
Mn=Aps*fps*(dp-a/2)
¢ Mn = 314.92 ft kip
i Et= 0.01321 Tension Controlled (C5.7.2.1)
¢ = 0.9
®interaction = 0.963
Mr = ¢*dinteraction*Mn

Mr = 273.06 ft kip

for prestress + mild reinforcing:
As*fs + Aps*fps=.85*fc*b*a

Mild bar size =# 6 fy= 60 ksi
bar spacing = 8 inches
As = 5.28 inA2
a~= 3.4770 inches
Ttopstrand = 0.00 ksi
Mn=Aps*fps*(dp-a/2)+As*fs*(dp-a/2)
Mn = 348.91 ft kip _
Et= 0.00083 Compression Controlied (C5.7.2.1)
¢ = 0.75
Pinteraction = 0.956
Mr = ¢*dinteraction*Mn

250.20 ft kip

7

By: Date Project no. . Project code (SA#)
Chk'd: Date Structure no. ) Sheet Vo) of



Colorado Department of Transportation
Design Computations

Concrete Stress in Negative Moment Area (Interior Overhang)

Overhang Length =

Distance to Start of Precast Slab =
Support Girder Flange Width =:
Distance to Barrier Center of Mass
width of barrier

Wt of Barrier

Asphalt Thickness

Asphalt Weight

-

2 |bisfinch asphalt

Live Load If (Input live load) 7.9\
P g
Mslab (-) = 0.80 ft kip/ft
Mdc2 (barrier) (-) = 0.00 ft kip/ft
Mdw () = 0.29 ft kip/ft
MLL- = @ kip/ft

Compression Stress
foottom = Pe/A + Mslab/Sbot + (Mdc + Mdw + MLL)/Sbotc

4.32 ksi
3.00 ksi

fmax=6fc=
foottom =
fbottom<=fmax?

fmax = .45 fc = 3.24 ksi permanent loads (DL)
foottom =
ftop<=fmax?] G
fmax = .40 fc = 2.88 ksi LL + 1/2DL
foottom =

2.28 ksi

foottom<=fmax?;

Tension Stress
fiop = Pe/A + Mslab/Stop + (Mdc + Mdw + MLL)/Stop

ftop = -0.003 ksi
Tension Limit = .19*sqrt(f'c) = -0.510 ksi
ftop<=fmax?f L
By: Date Project no.
Chk'd: Date Structure no.

12/5/2008

® SD\( V(S%

214

g K72

LT

moment at 9.33 inches from support
moment at 9.33 inches from support
moment at 9.33 inches from support
moment at 9.33 inches from support

transient loads (DL+LL) (Table 5.9.4.2.1-1)

(Table 5.9.4.2.1-1)

(Table 5.9.4.2.1-1)

(Table 5.9.4.2.2-1)

Project code (SA#)
Sheet{ | of

ft



Colorado Department of Transportation

12/5/2008
Design Computations

Strength Checks

Interior Overhang
STRENGTH |

Mu=1.25DC+1.5DW+1.75(LL+IM)
Munegative = 229.47 ftkip
Development Length & Transfer Length (5.11.4)

Id = 83.24 inches
ltransfer = 60*db = 36 inches

distance from edge of slab = 4.00 ft (distance is < development length -> Partial Strength)
Ipx= 47.96 inches

fpx= 181.89 ksi
for prestress only;
Aps*fps=.85*fc*b*a

a~= 0.9405 inches
Ttopstrand = 39.29 Kksi
Mn=Aps*fps*(dp-a/2)
Mn = 259.02 ft kip
Et=  0.02005 Tension Controlled (C5.7.2.1)
¢ = 0.9
r

233.12 ft kip

for prestress + ild forcing:
As*fs + Aps*fps=

85*fc*b*a
Mild bar size =

fy= 60 ksi
bar spacing
As .8 in"2
a~= 1.1882 inches
Ttopstrand = 26.43 ksi
Mn=Aps*fps*(dp-a/2)+As*fs*(dp-a/2)
Mn = 267.15 ft kip
Et= 0.01456 Tension Controlled (C5.7.2.1)
¢ = 0.9
Mr = M = 240.44 ftkip
SERVICE |
Mu=DC+DW+(LL+IM)
Munegative = 133.29 ft kip
By: Date Project no. Project code (SA#)
Chk'd: Date

Structure no. Sheet (2 of



Colorado Department of Transportation
Design Computations

Strength per Power Stress-Strain Formula Method

fpe=  160.29 ksi strand depth = 2.3 inches

Aps1*fps1 + Aps2*fps2=.85*f'c*b*a

Assume: Note: lterate Until Stresses Match
(bottom) tps1 = Stress Match Okay

(top) fps2 = Stress Match Okay

a= 1.93288
o=at = 250127
fps=Cp * [887+27613 / {1+(112.4*Ep)7.36)1/7.36] (Devalapura & Tadros)

Bottom Layer:

£p=.003*% (dp-c)ic ) + (fpe/Eps)

€P= 000873
fos= 229.13 ksi

Top Layer:
Ep =.003%( (dp-c)/c ) + (fpe/Eps)
€P= 0.00509
fps = 144.678 ksi
Mn=Aps*fps(dp-a/2)
Mn= 274.58 ft kip
&= 0.00873 Tension Controlled
¢ = 0.9
Mr=¢*Mn=  247.13 ftkip
By: Date Project no. . Project code (SA#)

12/5/2008

Chk'd: Date Structure no. ) Sheet4 % of
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Colorado Department of Transportation
Design Computations

Development Length & Transfer Length
ld>=«*(fps-2/3fpe)*db

fpe = flack-AfpT

fpe = 160.34 ksi
K= 1.0
Id = 83.22 inches
ltransfer = 60*db = 36 inches

fpx=fpe*lpx / 60*db

fox=fpe+ (Ipx-60db) / (Id-60db) * (fos-fpe)

Ipx
fpx=

for prestress only:
Aps*fps=.85*fc*b*a

a~= 0.2764 inches
Ttopstrand = 19.16 ksi
Mn=Aps*fps*(dp-a/2)
Mn = 85.74 ft kip
assume compression control => ¢ = 75
Mr = 64.31 ft kip

for prestress + mild reinforcing:
As*fs + Aps*fps=.85*fc*b*a

Mild bar size =
bar spacing .
As = . in"2
a~= 0.3892 inches
Ttopstrand = 18.07 ksi
Mn=Aps*fps*(dp-a/2)+As*fs*(dp-a/2)
Mn = 114.46 ft kip
Et= 0.05738 Tension Controlled
¢ = 09

Interaction Formula
Pu/¢Pn + Mu/oMn <=1.0

Mu<=$Mn(1.0-Pu/$Pn)
Pinteraction = (1.0-Pu/$Pn)

Pu=T k/ft
dPn= 173.56 k/ft

Qinteraction = 0.957
Mr = d*dinteraction*Mn
Mr= 98.63 ft kip

By: Date Project no.
Chk'd: Date Structure no.

(Impact Tension)

11/6/2008

(5.11.4)
(5.11.4.2-1)

(5.11.4.2-2)
(5.11.4.2-3)

ksi

(C5.7.2.1)

Project code (SA#)
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Colorado Department of Transportation
Design Computations

Strength per Power Stress-Strain Formula Method

fpe=  160.29 ksi strand depth = 2.3 inches

Aps1*fps1 + Aps2*fps2=.85*fc*b*a
Assume: _ Note: lterate Until Stresses Match
(bottom) fps1 = 1 Stress Match Okay

(top) fps2 = Stress Match Okay

a= 1.93288

fps=Ep * [887+27613 / {1+(112.4*Ep)"7.36)11/7.36] (Devalapura & Tadros)

Bottom Layer:

€p=.003% (dp-c)/c ) + (fpe/Eps)

€p= 000873
fos=  229.13 ksi

Top Layer:
Ep = .003*( (dp-c)c) + (fpe/Eps)
€r = 0.00509
fps = 144.678 ksi
Mn=Aps*fps(dp-a/2)
Mn=  274.58 ft kip
&= 0.00873 Tension Controlled
¢ = 0.9
Mr=o*Mn= 247.13 ft kip
By: Date Project no.
Chk'd: Date Structure no.

Project code (SA#)

Sheetgé of

12/5/2008



T
s

m_
e,

COLORADO DEPARTMENT OF TRANSPORTATION

DESIGN COMPUTATIONS (Grid)

5”6%:& S T'QEA)_G__tt

d)é C(V

LDV ""’ 7é“ é\é +'fan5uefs¢% du&gS
o

Af&’Ff& d'P + As‘P JS
f*g"s'PA + /AS

dy > .9

de =

45 - ‘i "For ﬂol‘mi 06(9!{4’ C—aftu@‘{'e .

(5 'z‘? ?. 7—2)

de-
| 3 >3, (s, s'q)

de > k=

(9 = s,?e “

@’?‘Z)@o}y 3. 038 @L‘S.ﬁ)

4y =

35@ =

A

(239) (245.52) (z St 3) + (/5'23'» (60(? w2 "%)
+ g}g(éo) «

du .q&e% A(s.w} - 5.1;"5

V-

2 o (izef»j

L. SR,

~ <é§5.z.??/>

By: Date Project no.

| -
Project code (SA#):

Chk'd: Date Structure no.

Sheet &7 of

CDOT Form #1034  3/02



By:

COLORADO DEPARTMENT OF TRANSPORTATION

DESIGN COMPUTATIONS (Grid)

§HCAR s‘)'@ EMN&eTH

s 7,5 w‘k z{k

N

l—)\ 417 /Slq(Skeu‘)?

7927
;Slh 35

5}&!\! -

V ) (N 6z- z)

V+ 58.37 4(
sy 175 (5937)014%’
u e (e e)

.9 (%) (5,76)

-~

.\?,;.PL = ,fag(?.)) x

=.% Jv f’jﬁi&l‘/,‘O

g (5 —:e)

= 2!}&2"

- ; 2[¢ é?,

s A

2o(zisz- &) |

hus

,oulb J'TT‘ @_f_)__(.ff.l
| 6o

AN 5417

L a3 6

Ay > e

A, >

N

In%

Date Project no.

Coasa 3l 7’
Aeo(2} (,,:g,;}: féz& %

17 é‘?
.7 Ks;
in (‘5" 8.2.7- l)}
6o )y
: :ﬁ ‘ (.’)‘. ‘g-Z:S".I)
LA SRR R S N

Chk'd:

Date Structure no.

2 —
Project code (SA#):

Sheet &8 of

CDOT Form #1034

3/02



COLORADO DEPARTMENT OF TRANSPORTATION

DESIGN COMPUTATIONS (Grld)

By:

By \&5 + Ep Aﬁs

M“~ /éQJI “F% k ( heg on'\ear\’ & J‘*'Je"“{ﬁ"‘c}

4.%‘
(1+ 75'0 Es)

- chr \/S ;—UP

»omef’“g e

(5%23;)'

(/5'5?3 312)

(/5‘?33 3]

(_5‘,%342 l)

Nu’;@

o

Efd—?lat

Date

; Wv".‘z’“’ o372 mt

£ . A

ms 5.7

n7e?

s .8 3q 2~4)

04 12769k - 2o (wki)

T5

4.3

- 2g500(3,a3g

|

14 750(-001 )

Chk'd:

Date

Project no.

Project code (SA#):

Structure no.

Sheet %._of

CDOT Form #1034  3/02



COLORADO DEPARTMENT OF TRANSPORTATION

DESIGN COMPUTATIONS (Grid)

S HEAK

STR F”‘*Mé TH

V¢ = . o?)é éZﬁ'Sé/

Vo= D %3 I<f,,

Vo > '575(“,‘/?1

() Lilgg.3 +o) |
- Snak L

RV l27 4

72 C%> (5%). L .

(5’833 3)‘ W

ZS,%..Z.V

;
: ~
!

wl’&ﬂt@ﬁ ‘3!’ CJO@.»;\"I’

ﬂfr“/ ‘Fo ~shde-

Jrf‘ansg e&.& Rec c\‘fbrm~} /N@T RE&JIPEﬂ <@~———-

Vo <y,

‘?@kq;, ‘

By:

Date

Project no.

Project code (SA#):

Chk'd:

Date

Structure no.

Sheet 72 of

CDOT Form #1034  3/02




COLORADO DEPARTMENT OF TRANSPORTATION

, £S5y

i
i
AT,

DESIGN COMPUTATIONS (Grld HE& li@)é H
S

gxe”

AL

% ( 1,43 >
ajj ’ |

’\1 V‘Lnufﬁ; <)/r44>Jefsz @exmﬁmp%} '

(B;:i— 4)

T

S

( %f’f’aé/e Bf,i-z)

)eot €4 “3»@8 bes)

.y -sw,,s/z?é‘?

?gyoo . é 03

0. 2 80023 L

:?) :

qg (4% 49225 7)

ot
pam o]

>R
.3
{7

» avg = 5.3

bri < six¢

:

&

Vs ome(£39)

-

H
F

77 (96) s

= 25084 K

v v >

Vo

By:

Date

Vi

s zﬁ(ucmﬁ (5) /5) e o)~
kK

|

. . ¢, <\/¢ WP)

"’%uwamen-\l' Ae@sﬂq'

a.,op Y +a 8 Ltl:«,

@i«ay

Chk'd:

Date

Project no.

Project code (SA#):

Structure no.

Sheet ? | of

e ————————e——]
CDOT Form #1034

3/02



COLORADO DEPARTMENT OF TRANSPORTATION

: (

DESIGN COMPUTATIONS (Grid)

SHEAR <TPEN

<& TH

SHEAR

PONCHIV G

0"

o A

\;r—, A,z losa K o

\/d - (254@(/ z;j

.\/h:<063+~!3—é" r‘é

4\,1,‘.%}7 !»aal

) .7

V,z h6s Ky

37(}( <\/

By:

Date

Project no.

. —
Project code (SA#):

Chk'd:

Date

Structure no.

Sheet Z < of

CDOT Form #1034  3/02




COLORADO DEPARTMENT OF TRANSPORTATION

DESIGN COMPUTATIONS (Grld)

+€"’5‘ b ) ::‘

;cmcré—‘ifi A éS ps (nc?q‘hqfc monaat ’“eym-\}

138 £\ Cf%;‘g’wc pamgn /»ief;@q)

5, e

) - zolc (5,7.35.4-:)

o= { +lfJe gy ot 1.47¢

4552‘3 h’PC : 2855 | (Bﬁﬁ’s’:} ;_s- .21 l@ﬁ%

L TOO (‘ ) 5 (ZJ

5;7(4,4(’) ' ,—u/?«fz):,

tar.s7

| (/.472)7- 21
’ L fas%'\%lhn /7

f) r{@‘;‘}ﬁ:ﬁ

fon

S= 4 35 f /“eaéda@ o nezl '7[‘0" IS+7?! "L”ﬂ 5496(

By:

Date

Project no. Project code (SA#):

Chk'd:

Date

Structure no. Sheet 72 of

CDOT Form #1034

3/02



COLORADO DEPARTMENT OF TRANSPORTATION

DESIGN COMPUTATIONS (Grid)

Mild  gleel

~

SpPaciey

7o, QQLN
"1535( (33\"5&3

,,,za(jzs

ety
R———

(5".7, 3,4-1)

Y - ). 4573
:"7 ‘@;’!:é\;‘%’?gi} '

(L7 L ﬁ\?ﬂ@op‘—. Y'ef} @9.@)

ln

T

2 775’

By: Date Project no.

o —
Project code (SA#):

Chk'd: Date Structure no.

Sheet 74 of

CDOT Form #1034  3/02



COLORADO DEPARTMENT OF TRANSPORTATION

*é

DESIGN COMPUTATIONS (Grld)

,‘;(

3/°>; v

—
-

@./, = 4% Lym @Y L e

chufw» eyﬁ

7.2 [CS\

4

M ppbss > TS I743) > 13802

,,‘,‘A"fﬁ" L Meqs  Lus
A»ffyaoal ! hﬁwéd - 8? |

Rz%,, 20 2.5- )3%§.z %

L= i) = enet

M, PNM’; /75’(//87 / 1—37

i

6.3 4 &

By:

Date

Project no.

Project code (SA#):

Chk'd:

Date

Structure no.

Sheet Z§ of

CDOT Form #1034 3/02



COLORADO DEPARTMENT OF TRANSPORTATION

DESIGN COMPUTATIONS (Grid)

?RCTE)\/ sloutﬁ AMCHORA(-?L Zowag

5

zAf ”

(5 120, | — i)

»> 33@ .GT"J., .

per ST lo.p.?

—

[T eTeTe

wsése

T3 Ko a3 o b,y (47)

2o kel

-
, As = 12‘4 p -

Ao‘l‘ mze.a(egé ' L.-'» c..\o.,)d;\}— [l..)r‘ll'

By: Date Project no.

Project code (SA#):

Chk'd: Date Structure no.

CDOT Form #1034

Sheet 26 of

3/02



COLORADO DEPARTMENT OF TRANSPORTATION

DESIGN COMPUTATIONS (Grld)

@ECFC D f(.v/d - CLO&);QE /f@u/{é

vaoM SAP LODO

CMuge = 2;017,,4’ Pk (he) o TOBHR k(”‘%)
32.) K (N,,) slwzﬁbk(w)
; : P s lmefv» Sk e
‘/\“oeAjo = 3. 98 Bk A Blebl = L& N
, ncj\eu‘c -"kug e @ sl o 33 A
'»‘Qr e . ; ; N — -

HQ(J = .2 g'#-HC/-;ﬁe g("‘“) o 5/ HK/&/mﬁx

’“@& monen't

P&r Tc\l-,[ef 4 6,01, 3"(

42 *j 20 5 -H

5 -~ 17 ?3

stip le(w 26 + ¢ ef'n%)
-y, 3% ES glz.m—s"

Project code (EA#):

By: Date Project no.

Chk'd: Date Structure no. Sheet 77 of
CDOT Form #1034 3/02




COLORADO DEPARTMENT OF TRANSPORTATION

DESIGN COMPUTATIONS (Grld)

Haau Aum (@ C[«ssum Lur

’: . 97’ Ty 1,75 7o 22) :‘l» 1.5 (,51)

12028

NU?\: 0. 9‘? #k/,o{: (o)

| —~ 0/") ('75; 20.26 +1.S—(7—)
Mu " L ('5 + (n popd :

Mu: 3.32 FHC/ o (»-,n),

avc’ € 5/@@«4 /:;, - 4

. W
Project code (SA#):

By: Date Project no.

Chk'd: Date Structure no. Sheet7g of
CDOT Form #1034 3/02




Colorado Department of Transportation
Designh Computations

9/8/2010

REINFORCING DESIGN

GIVEN:

bar diameter= 0.625 inches
LOAD TYPE | MnroTt ASreqd
in"2
Mh (UNFACTORED 0.26
STRENGTH | 0.45
SERVICE | 0.26
ds= 5.69 inches
per 5.10.8.2 AStemp=
Use
use spacing
As= 0.465 sq. inches

compressive steel:

Use

Minimum Reinforcement per 5.7.3.3.2
1.2*Mcracking= 6.52 ft-K

133MhToT (max)= 1462 ftK

Transverse Reinforcement per 9.7.3.2
Percentage of main reinforcement, 220 / sqri(S) <= 67%

Girder Spacing
Flange Width =
Flange Overhang inches
Effective Length S = 8.86 ft
220/ sqr(S) = 73.92 % Use
Required As = sq inches
Use transverse reinforcement

min. spacing inches

0.14 sqinches

min. spacing =

As'= 0.00 sq. inches

Mn= 12.52 ft-K

M= 1127 ftK |

Reinforcing is okay o
Maximum Reinforcement per 5.7.3.3.1-1 (Ductility Check)
c= 0.74 inches
de=ds= 5.69 inches (for no prestressing)

c/de= 0.13

CLOSURE POUR

¥5

8.21 inches

67 % of required main reinforcement

Date
Date

By:
Chk'd:

Project no.
Structure no.

Project code (SA#)

Sheet of 77



Colorado Department of Transportation
Design Computations

9/8/2010

REINFORCING DESIGN

GIVEN:

q)ﬂexure:

Beam Thickness (ts)=
b=

bar diameter=

CLOSURE POUR

LOAD TYPE ASreqd
in"2
Mh (UNFACTORED) 0.26 ,#g éj
STRENGTH | 0.46
SERVICE | 0.26
ds= 5.63 inches
per 5.10.8.2 AStemp= 0.14 sq inches
Use min. spacing=  11.51 inches
use spacing=|
As= 0.660 sq. inches
compressive steel:
Use
As'= 0.00 sq. inches
Mn= 17.14 ft-K
M= 1543 ft-K
Reinforcing is oka' .
Maximum Reinforcement per 5.7.3.3.1-1 (Ductility Check)
c= 1.05 inches
de=ds= 5.63 inches (for no prestressing)
clde= 0.19

okay

Minimum Reinforcement per 5.7.3.3.2
1.2*Mecracking= 6.52 ft-K <-- Test1

1.33MhTOT (max)= 1462 ftK < Test2
‘Minimum Reinforcing is provided

Transverse Reinforcement per 9.7.3.2
Percentage of main reinforcement, 220 / sqrt(S) <= 67%

Girder Spacing
Flange Width
Flange Overhang
Effective Length S 8.86 ft
220/ sqri(S) = 73.92 % Use 67 % of required main reinforcement
Required As = 0.44 sq inches
Use  transverse reinforcement
min. spacing = 5.42 inches
By: Date Project no. . Project code (SA#)

Chk'd: Date Structure no. . Sheet g2of



Colorado Department of Transportation 9/8/2010
Design Computations

REINFORCING DESIGN

GIVEN:

bar diameter= 0.875 inches
CLOSURE POUR

LOAD TYPE | Mnuror ASreq'd
ft-K in*2

Mh (UNFACTORED) | 0.26
STRENGTH | 0.46 A& 7
SERVICE | 0.26 ’

ds= 5.56 inches

per 5.10.8.2 AStemp= 0.14 sq inches
Use t top face min. spacing=  15.50 inches
use spacing ches
As 0.900 sq. inches

compressive steel:

Use
As' 0.00 sq. inches

Mn= 2238 ftK
M= 2015 K

c= 1.43 inches
de=ds= 5.56 inches (for no prestressing)
c/de= 0.26

okay - member is not overreinforced. . . .

Minimum Reinforcement per 5.7.3.3.2
1.2*Meracking= 6.52 ft-K <-- Test1

1.33MhTOT (Max.)= 1462 f-K = < Test2
Minimum Reinforcing is provided

Transverse Reinforcement per 9.7.3.2
Percentage of main reinforcement, 220 / sqrt(S) <= 67%
ft

Girder Spacing
Flange Width
Flange Overhang

Effective Length S 8.86ft
220/ sqri(S) = 73.92 % Use 67 % of required main reinforcement

Required As 0.60 sq inches
Use ansverse reinforcement
min. spacing 3.98 inches
By: Date Project no. Project code (SA#)

Chk'd: Date Structure no. ) Sheetd’ lof



Colorado Department of Transportation
REINFORCING DESIGN

Design Computations

9/8/2010

CLOSURE POUR

GIVEN:
bar diameter= 1.000 inches
LOAD TYPE | Mnrot ASreqd
ft-K in"2
Mh (UNFACTORED) 0.26
STRENGTH | 0.47
SERVICE | 0.26
ds= 5.50 inches
per 5.10.8.2 AStemp= 0.14 sqinches
min. spacing =

Use
use spacing
As

0.00 sq. inches

compressive steel:
As'

28.00 ft-K

c/de= »

Minimum Reinforcement per 5.7.3.3.2
1.2*Mcracking= 6.52 ft-K
Transverse Reinforcement per 9.7.3.2
Percentage of main reinforcement, 220 / sqri(S) <= 67%
Girder Spacing ft
inches
inches

Mn=
M= 2520 ftK
Maximum Reinforcement per 5.7.3.3.1-1 {Ductility Check)
c= 1.88 inches
de=ds= 5.50 inches (for no prestressing)
0.34

<--- Test 1

#+3

20.15 inches

67 % of required main reinforcement

Flange Width =
Flange Overhang
Effective Length S = 8.86 ft
220/ sqri(S) = 73.92 % Use
Required As 0.79 sqinches
Use transverse reinforcement
min. spacing 3.02 inches
By: Date Project no. Project code (SA%#)
Date Structure no. Sheetfeof
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COLORADO DEPARTMENT OF TRANSPORTATION

DESIGN COMPUTATlONS (Grld)
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Colorado Department of Transportation 3/29/2010
Design Computations

REINFORCING DESIGN
GIVEN:
fc=
COVER=|
Driexure= -
Beam Thickness (ts)=:
b=
bar diameter=
L
deck__ s ad
LOAD TYPE | Mntot ASreq'd .
ft-K in"2 mild Q‘E&i
Mh (UNFACTORED) 0.20
STRENGTH | 0.29
SERVICE | 0.20
ds= 5.19 inches
per 5.10.8.2 AStemp= 0.22 sqinches
Use #/ min. spacing =  19.04 inches
use spacing="
As= 0.310 sq. inches
compressive steel:
&
As'= 0.00 sq. inches - {o% ,70 Jeval,/ |
Mn= 7.91 ft-K Ie“fﬁ’
Mr= 7.12 ft-K m
: Reinforcing is okay Radeol = 3.5 A K
Maximum Reinforcement per 5.7.3.3.1-1 (Ductility Check)
c= 0.25 inches
de=ds= 5.19 inches (for no prestressing) ':1'5 2.3 4 F K/ -A@
c/de= 0.05
okay - member is not overreinforced
Minimum Reinforcement per 5.7.3.3.2
1.2*Mcracking= 12.19 ft-K < Test 1
1.33MnTOT (max.)= 8.95 ft-K <--- Test2
Needs more reinforcing
Transverse Reinforcement per 9.7.3.2
Percentage of main reinforcement, 220 / sqri(S) <= 67%
Girder Spacing
Flange Width
Flange Overhang ;
Effective Length S = 15.00 ft
220/ sqrt(S) = 56.80 % Use 56.804 % of required main reinforcement
Required As 0.18 sq inches
Use transverse reinforcement
min. spacing 44 97 inches
By: Date Project no. . Project code (SA#)

Chk'd: Date Structure no. ) Sheet of 7



Colorado Department of Transportation
Design Computations

1/29/2010

REINFORCING DESIGN

Reinforcing is okay

c= 0.31 inches
de=ds= 3.88 inches
c/de= 0.08

Minimum Reinforcement per 5.7.3.3.2
1.2*Mcracking= 20.61 ft-K

1.33MhTOT (max.)= 5.32 ft-K

Transverse Reinforcement per 9.7.3.2
Girder Spacing =

Flange Overhang =

Effective Length S =

220/ sart(S) =
Required As =

56.80 %
0.12 sq inches

min. spacing =" 107.08 inches

GIVEN:
= after losses
fc=
COVER=
Priexure= F&ST T%( QU { NC}
Beam Thickness (ts)=
b=l o
bar diameter=
Impact Steel
LOAD TYPE ASreqd
in*2
Mh (UNFACTORED) 0.09
STRENGTH | 0.09
SERVICE | 0.09
ds= 3.88 inches
per 5.10.8.2 AStemp= 0.14 sq inches
Use# t top face min. spacing= 65.81 inches
use spacing= J:inches
As= ”’“0“’.‘2‘1’7‘56%5
compressive steel: Q"‘”“’”‘“"”‘Mw ( 5% »A
Use # at bottom face
As'= 0.00 sq. inches
Mn= 13.11 ft-K
M=  9.83 ftK S 3,93 M klhe

Maximum Reinforcement per 5.7.3.3.1-1 (Ductility Check

(for no prestressing)

okay - member is not overreinforced

<--- Test1
<--- Test2

Minimum Reinforcing is provided

Percentage of main reinforcement, 220 / sgrt(S) <= 6

%transverse reinforcement

7%

Use 56.804 % of required main reinforcement

Date
Date

By:
Chk'd:

Project no.
Structure no.

Project code (SA#)

Sheet?( of



40 MOMENTS AND REACTIONS FOR RECTANGULAR PLATES

Mx . My
Yp[Redla] o Jo.o5] o.iJo2]o03]oa]os]| o [oos[or]oz2]oe.3]0.4]0.5
0830[%.0590|+.0376 |+.0024 {—.0226 |~.0375|~.0424 (+

0.5 }+.5055 |4 01661+« 0118 |+.0074 |+.0002 | -.0050 |-.0062|-.0093

0.4 | +.5068 | +.0825{%.0585]+.0371]+.0022 |~.0225|~.0372|-.0420] FO165T%.0117 | +.0073 |-.0001 } -.0055 | —.0088] -.0099

m\w 0.3 |+.5060[+.0796]|+.0558|+.0348]|+.0013 |~.0219|-.0355|-.0400}+.0159}+.0110 |+.0065]-.0013|-.0071{-.0108|-.0120

it 0.2 }+.4778{+.0690]+.0470|+.0282}-.0004 |-.0192{-.0299{—.0334 |+.0138 {+.0091 | +.0046 [~.0034|-.0095 | -.0132 | -.0146

| 0.1 [+.3316 {+.0400]+.0254|+.0139|-.00i7 {-.0108 |-.0155{-.0170 |{+.0080|+.0047 | +.00i7 | -.0033]|-.0066 | —.0084 | -.0090

c\ 0.05]+.1331 {+.01704+.0108]|+.0060}+.0001 |-.0026 |-.0037 [~ 0039 | +.0034[+.0026 |+.0026 | +.0044]+.007 | +.0094 |+.0102

0 {-.0513 0 }+.0005|+.0016]+.0047]+.0076{+.0096]+.0103 0 |+.0024]+.0078|+.0234|+.0381 |+.0481[{¥:0516"
Ar~Fyl-.0513|-.0797[+.0291]+.2203 | +.3559] +.4352]+.4612

0.5 |+.5142{+.0815]4+.0573]{+.0359]+.0015 |-.0224]-.0365|~.0411]+.0163 [+.0113 |+.0068 [-.0012|-.0071]-.0108{-.0121

o~ 0.4 {+.5111|+.0797|+.0557|+.0346]+.0011]-.0220|~.0355|—.0399|+.0159 [+.0110|+.0064 {-.0017|~.0078 [—~.0116{—.0129

=~10.3 |+.4928]+.0728]+.0499]+.0303|~.0000 —.0203]-.0319]|-.0356+.0146]+.0097]+.0051]—.003{]-.0093 |-.0132[-.0145

{ |0.21+.4260]+.0568]|+.0375[+.0217|-.0014 [-.0159{-.0238]—.0263{+.0114]+.0071}+.0030|-.0042}-.0096 | ~.0128 |-.0139

o) 0.1 ]+.2350}+.0270{+.0168]+.0090{~-.0011! [-.0066 | -.0092|~.0100 }+.0054|+.0032|+.0014 {—.0006|~.0013 [-.0013 ]~.0012

o~ [0.05[+.0591]+.0099] +.0066 +.0039|+.0011 | +.0003| +.0003 |+.0003 } +.0020}+.0022 | +.0034 | +.0082]+.0135]+.0174 }+.0188

0 |-.0496 0 +.0005)+.00161+.0049{+.0080|+.0100}+.0i08 0 |+.0025}+.0082]+.0247}+.0399]+.0502]|+.0538
Rr~8y {-.0496]-.0631[+.0371|+.2263 |+,3598]+.4382[+.4638

0.5 [+.5143 |+.0765]+ 0526]+.0319|~-.0001 [-.0214 |-.0336[-.0376}+.0153 |+.0102 | +.0054|-.0033|-.0101 [-.0144 |-.0159

: 0.4 |+.5045}+.0736|+.0502|+.0302{—.0004 {-.0207]—.0321{~.0358 +.0147 | +.0097 | +.0050{-.0037|—.0104 |-.0147 [~-.016 |

o\m 0.3 |+.46601+.0642]+.0429[+.0251|-.0012 |-.0181|-.0274|—.0304]+.0128 | +.0082}+.0037{-.0045{~.0107 |-.0146 | -. 0159

i 0.2 |+.3697+.0462]+.0297|+.0166 {~=.0017 |-.0127 | ~.0186|—.0204] +.0092]+.0055}+.0020]-.0039]-.0082|-.0106 |-.0114

o] 0.1 [+.1635]+.0191}+.0119 [+.0065{—. 0004 |-.0037 |~.0052{-.0056 |+.0038]+.0025]+.0018 |+.0022]+.0036 | +.0050]+.0056

0\ 0.05}+.0150 | +.0063|+.0046|+.0030[+.0018 |+.0020{+.0025|+.0028 |+.0013]+.0021 {+.0042|+.0110 | +.0180 |+.0231[+.0249

0 |-.0454 0 +.000511.0017 j+.0050]+.0082] +.0102]+.0109 0 §+.0025]+.0083)+.0252}+.0408]+.0511]+.0547
Ry~Dy |-.0454|-.0527]+.0410]+.2277 |+.3616 | +.4394]+ 4648

0.5 |+.4999 |+.0686 | +.0457 |+.02651~.0017 |~.0196 |-.0293|-.0324 }+.0137 [+.0087 | +.0037 | -.0055|~.0128]-.0175]~.0191

< 0.4 {+.4845]+.0653[+.0432|+.0248{~.0019]-.0186-.0277[-.0306]+.0131]+.0082]+.0034 |-.0056|-.0126 | -.0171]-.0186

w~ 0.3 ]+.4311|+.0550] +.0357[+.0200|-.0022 |-.0156 | ~.0227]~.0249]+.0110 }+.0066 | +.0024 | -.0054| 0113 |~.0150] -0 162

0.2 {+.317914.0374]+.0235|+.0126 {—.0019 [-.0101 |—.0142|~.0155 |+.0075 |+.0043]+.0014 | -.0033|—.0064 }-.0081 {—.0086

] 0.1 {+.1133}+.0140]+.0089|+.0048+.0001 |~.00i8|-.0025 | -.0026 | +.0028 |+.0021 }+.0023 |+.0045]+.0074 | +.0098] +.0107

c\ 0.05{—.0109 [+.0043[+.0034|+.0024]+.0022 | +.0031{+.0039{+.0043 | +.0009 |+.002 1|+.0048]+.0128]+ 0210} +.0268]+.0288

0 |~0412 0 |+.0005{+.0017 }+.0051 |+.0082]+.0102}+.0109 0  |+.0024}+.0083|+.0254}+.0409}+.0511|+.0546
Re~fy [-.0412]-.0457]+.0445 [ +.2305[+.3626 | +.4384]+.4629

0.5 [+.4730]+.0592|+.0380|+.0208]-.0031{-.0i72 [~.0245|~.0267]+.01i18]}+.0070}+.002 1]~.0072]—-.0146 |-.0193}~-.0209

0.4 |+.45421+.0560]+.0366 |+.0193|-.003 1 |~.0162 |~.0229]-.0250[+.0112 |+.0065[+.0018 |-.0070]~.0139 |-.0183|~.0198

S 0.3 [+.3928|+.0462]|+.0288]+.0153 |-.0029}-.0131 [-.0183 |~.0198 | +.0092}+.0052]+.0012 |-.0059{-.0113 {~.0146]|-.0157

M 0.2 }+.27361+.0302+.0184|+.0094|~.0020 | -.0079 |-.0107 {-.0114 [+.0060 }+.0033 [ +.0010 |-.0026]— .0047]-.0057]-.006 1

o 0.1 +.0798]+.0106]+.0068]+.0037 | +.0005 |—.0005 | —-.0006 | -.0006 | +.0021 | +.0019 | +.0027 |+.0060] +.0099 | +.0129 |+.0139

o\ 0.05[-.0250 §+.0031 | +.0026}+.002 1 {+.0025 | +.0037 |+.0047|+.0051 [+.0006|+.0021|+.0051|+.0140]+.0226|+.0285}+.0306

: 0 |-.0377 0 |+.0005]+.0017 [+.0050}+.0080|+.0099{+.0106 0  1+.0024)+.0083}+.0251{+.0400]+.0497]+.0530
Ry~By]—0377]|-.0391|+.0503]+.2341|+.3608 | +.4319]+.4546

0.5 |+.4389 |+.0500]+.0306] +.0156 [~.0040|~.C147 [-.0198]-.0213 | +.0100] +.0054]+.0007 | - .0082] ~.0153] -.0197 —.0213

0.4 {+.4189]+.0470{+.0286]+.0144|-.0039f-.0137[~.0184]-.0197 |+.0094} +.0050}| +.0006 |—.0078] ~.0143 |~.0184 | —.0198]

T 1 0.3 [+.3551|+.0382(+.0229{+.0112|-.0033 |-.0109]|-.0143]~.0153 | +.0076|+.0040]+.0003 | -.0061]-.0109|-.0137|-.0147

W | 0.2 I+.2373|+.0244+.0143 |+.0068]~.0020]-.006 1 |-.0078 |- 0082 [ +.00459 +.0026{+.0007 | -.0020|-.0033]-.0039 | —.0040

e 0.1 1+.0685}+.0082]+.0052|+.0028|+.0007 [ +.0003 | +.0006]+.0007 | +.0016 | +.0018|+.0028 | +.0068] +.0112 | +.0144 | +.0156

© 10.05]-.0316 |+.0024]+.0021] +.0018]+ 0026 | +.0040 | +.0050[+.0054 +.0005]+.00211+.0062]+.0143|+.0229 }+.0286]+.0306

0 {-.0351 0 }+.0005]+.0016 | +.0049 |+.0076 | +.0094]+.0100 0 +.0024)+.0082] +.0244] +.0382 | +.0470] +.0500]

By|-.0351|-.0316]+.0585{+.2373 |+ 3551 | +.4189]+.4389
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| /°
Mx —t—
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Fraure 34.—Plate fized along four edges, moment and reaction coefficients, Load I, uniform load.

7o




Umo

:m\m:l_m, :w\_Hﬁl_NH :w\mml_ﬁ

(e



COLORADO DEPARTMENT OF TRANSPORTATION

DESIGN COMPUTATIONS (Grid) PosT T éNﬁléNlMCﬂ

% gpfoRE

SSIVE CTRESSES

\ B
(4s5umed)

/157

(cssu"""é) .’

((ma{( é@-ﬂlj

iPy? 15 Q

2NN (\4-)

b

A = éul\/z\‘—).ggqs -

A\l

'Foe\\ -

f ‘eall 4"'}

£,

‘zéffj) = [ |

424'7 1..7-) 7.— ]75.77: K’

7o.156% h *

T
Aty - e

i

Nro )

2,15 ks

'Fc« < ’P«.ll

Max :

Spira

\ 45‘: g~ I _é(“: 6"

use SVHa”e/

¢ s, i

§

%wu% ea\w?fk rosm

: A(al-l't/w = %"AQM‘P: PAS (:,\L

=341 2 ‘(\4‘“‘“

L Sﬁffa( Ve

A/%?c\eﬁg,‘, Ve

By: Date

Project no.

Project code (SA#):

Chk'd: Date

Structure no.

Sheet 94 of

CDOT Form #1034

3/02



COLORADO DEPARTMENT OF TRANSPORTATION

DESIGN COMPUTATIONS (Grid) — ,
ompresue Srewe s Ll

el

(S

A’Q‘h‘f" 4" T = 34’ Mk

A Lede, W T x5 LIS . —

A lﬂ’l‘e,’ 5 “xgl = 40 7 NS W IS

A(b - 40 ,.}-, /&i"f’:&'g:B ?'IQC_, ML

Z¢://$—Zgaj:?,2 ; ' é /.‘_’s_ 7_’) QO) |

,{04 = ).65 : Ks:

S S 2| S B T

. R
Project code (SA#):

By: Date Project no.

Chk'd: Date Structure no. Sheet 45/ of
CDOT Form #1034 3/02




Colorado Department of Transportation 12/4/2008
Design Computations
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Colorado Department of Transportation 6/10/2009
Design Computations

Concrete Stress in Negative Moment Area (Overhang)

Overhang Length skewed length
Distance to Start of Precast Slab
Support Girder Flange Width
Distance to Barrier Center of Mass
width of barrier =

Wit of Barrier

Asphalt Thickness =

Asphalt Weight

Ib/sflinch asphalt

Live Load k/If (Input live load) 416
ired Shear Support @ CLOSURE POUR = k/If "=6.4"
Mslab (-) = 9.53 fi kip/ft moment at 9.33 inches from support
Mdc2 (barrier) (-) = 0.00 ft kip/ft moment at 9.33 inches from support
Mdw (-) 0.00 ft kip/ft moment at 9.33 inches from support

M const LL-

Kip/ft moment at 9.33 inches from support

ps
Compression Stress
foottom = Pe/A + Mslab/Sbot + (Mdc + Mdw + MLL)/Sbotc

fmax= 6 fc=
fbottom
foottom<=fmax?

4.32 ksi transient loads (DL+LL) (Table 5.9.4.2.1-1)
2.74 ksi

fmax = .45 fc = 3.24 ksi permanent loads (DL)  (Table 5.9.4.2.1-1)
foottom = 2.28 ksi
ftop<=fmax?
fmax = .40 f'c 2.88 ksi LL +1/2DL (Table 5.9.4.2.1-1)
foottom 1.60 Ksi

foottom<=fmax?

Tension Stress
fiop = Pe/A + Mslab/Stop + (Mdc + Mdw + MLL)/Stop

ftop = 0.028 ksi
Tension Limit = .19*sqri(fc) = ksi (Table 5.9.4.2.2-1)

ftop<=fmax?

Strength Checks
Interior Spans

STRENGTHI
Mu=1.25DC+1.5DW+1.75(LL+IM)
Mupositive = 259.96 ft kip
Munegative = 221.92 ft kip
Mr = ¢*Mn 283.43 ft kip
SERVICE |
Mu=DC+DW+(LL+iM)
By: Date Project no. i Project code (SA#)
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Colorado Department of Transportation 6/10/2009
Design Computations
Mupositive = 157.59 ft kip
Munegative = 135.85 ftkip
Strength Checks
Overhang
STRENGTH |
Mu=1.25DC+1.5DW+1.75(LL+IM)
Munegative = 1569.13 ft kip
Development Length & Transfer Length (5.11.4)
d= 83.41 inches
ltransfer = 60*db = 36 inches
distance from edge if slab = 13.80 ft (distance is > development length -> Full Strength)
Ipx= 165.63 inches This is greater than Id, use a smaller value
fpx= 245.59 ksi
for prestress only:
Aps*fps=.85*fc*b*a
a~= 1.2699 inches
Ttopstrand = 29.24 ksi
Mn=Aps*fps*(dp-a/2)
Mn = 314.92 ft kip
Et= 0.01321 Tension Controlled (C5.7.2.1)
¢ = 0.9
Mr = 283.43 ft kip
for prestress + mild reinforcing:
As*fs + Aps*fps=.85*fc*b*a
Mild bar size = # fy= 60 ksi
bar spacing inches
As 0 in*2
a~= 1.2699 inches
Ttopstrand = 29.24 Kksi
Mn=Aps*fps*(dp-a/2)+As*is*(dp-a/2)
Mn = 314.92 ft kip
Et= 0.01321 Tension Controlled (C5.7.2.1)
¢ = 0.9
Mr = ¢*Mn = 283.43 ftkip
SERVICE |
MU=DC+DW-+(LL+IM)
Munegative 112.70 ft kip
By: Date Project no. Project code (SA#)
Chk'd: Date Structure no. Sheet || of
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Colorado Department of Transportation
Design Computations

9/22/2009

REINFORCING DESIGN

GIVEN:

ksi
ksi
inches

inches
inches
bar diameter= . inches

Impact Steel

LOAD TYPE ASreqd
in"2
Mh (UNFACTORED) 0.56
STRENGTH | 1.01
SERVICE | 0.56
ds= 10.56 inches
per 5.10.8.2 AStemp= 0.23 sqinches
Use min. spacing = 9.43 inches
use spacing= 600
As= 1.580 sq. inches
compressive steel:
Use#tH 2 = at bottom face
As'= 0.00 sq. inches
Mn= 74.79 ft-K
Mr= 56.09 ft-K
Reinforcing is okay
Maximum Reinforcement per 5.7.3.3.1-1 (Ductility Check)
c= 2.50 inches
de=ds= 10.56 inches (for no prestressing)
c/de= 0.24

okay ~member is not overreinforced

Minimum Reinforcement per 5.7.3.3.2
1.2*Mecracking= 17.21 f-K <--- Test 1

1.33Mh7OT (Mmax.)= 4965 ft-K <--- Test2
Minimum Reinforcing_ is provided

Transverse Reinforcement per 9.7.3.2
Percentage of main reinforcer / sqrt(S) <= 67%

Girder Spacing =
Flange Width =
Flange Overhang =
Effective Length S =
220/ sqri(S) =

min. spacing =

By: Date Project no. } Project code (SA#)
Chk'd: Date Structure no. . Sheety|éof



Colorado Department of Transportation
Design Computations

9/22/2009

Crack Control per 5.7.3.4
fy= 60.00 ksi
fea=Z 1 (d*A)"° <= 0.6,
d.=clear+dia./2= 25in
. (moderate exposure conditions)
Maximum allowable f,, = 36.00 ksi
Stress under service loads:
E. = 33,000*(0.15)"**sqrt(f,)
E.= 4066.84 ksi
Es: S =
n=E/E= 7
(bI2)X% + (An)X - (Asn*(ts-dg)) = O
X= 3.573 in compression depth of concrete at Service | Level
c= 6.99 in
Service load = DC + DW + (LL + IM)
M, = 21.33 ft-K
lyanstorm = 72277 in®
fs = n*M(+)*c / Itr‘ansformed = 17.33 <3 .
By: Date Project no. . Project code (SA#)

Chk'd: Date Structure no. ) Sheet7of



Colorado Department of Transportation 9/22/2009
Design Computations

REINFORCING DESIGN

GIVEN:
fy:
fc=
COVER=
Dflexure=
Beam Thickness (ts)=
b=
bar diameter=

Impact Steel

LOAD TYPE ASreqd

in2
0.76
1.36

0.76

Mh (UNFACTORED)
STRENGTH |
SERVICE |

ds= 15.56 inches
per 5.10.8.2 AStemp= 0.32 sqinches

Use # t top face min. spacing = 6.97 inches
use spacing= 00: inches
As= 1.580 sq. inches
compressive steel:

Use # “ at bottom face
As'= 0.00 sq. inches

Mn= 114.29 ft-K
Mr= 85.72 ft-K
Reinforcing is okay
Maximum Reinforcement per 5.7.3.3.1-1 (Ductility Check)

c= 2.50 inches
de=ds= 15.56 inches (for no prestressing)
c/de= 0.16

okay - member is not overreinforced

Minimum Reinforcement per 5.7.3.3.2
1.2*Mcracking= 32.99 ft-K <--- Test 1

1.33MhTOT (max.)= 99.48 ft-K <--- Test 2
Minimum Reinforcing is provided

Transverse Reinforcement per 9.7.3.2
Percentage of main reinforcement, 220 / sqrt(S) <= 67%

Girder Spacing =&
Flange Width nches
Flange Overhang iinches
Effective Length S 15.00 ft
220/ sqri(S) = 56.80 % Use 56.804 % of required main reinforcement
Required As = 0.90 sq inches
Use #1 ansverse reinforcement
min. spacing = 5.88 inches
By: Date Project no. . Project code (SA#)

Chk'd: Date Structure no. . Sheet||%of



Colorado Department of Transportation
Design Computations

9/22/2009

Crack Control per 5.7.3.4
fy= 60.00 ksi
foa =Z 1 (d*A)" <= 0.6*,
d. =clear + dia. /2 = 2.5in
= 30 in®

36.00 Ksi

Maximum allowable f,, =
Stress under service loads:
E. = 33,000*(0.15)"**sqrt(f',)

fs = W*M(+)*C / hransformed =

E.= 4066.84 ksi
Es= 0 ksi
n=Es/E.= 7
(b/2)X2 + (An)X - (Asn*(ts-d,)) = 0
X= 4.502 in
c= 11.08 in
Service load = DC + DW + (LL + IM)
M, = 42,72 ft-K
lyansiorm = 1718.01 in®

(moderate exposure conditions)

compression depth of concrete at Service | Level

23,10 skl Okay
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Colorado Department of Transportation 9/23/2009
Design Computations

REINFORCING DESIGN

GIVEN:
fo= @ z,t ’F}&} -t
COVER=
Driexure=
Beam Thickness (ts)=
b=
bar diameter= 0.875 inches
Impact Steel
LOAD TYPE | Mntot ASreqd
in"2
Mh (UNFACTORED) 0.82
STRENGTH | 1.49
SERVICE | 0.82
ds= 10.56 inches
per 5.10.8.2 AStemp= 0.23 sq inches
Use # min. spacing = 6.35 inches
use spacing=__
As=
compressive steel:
Use #
As'= sq. inches
Mn= 74.79 #t-K
M= 56.09 ft-K
Reinforcing is okay
Maximum Reinforcement per 5.7.3.3.1-1 (Ductility Check)
c= 2.50 inches
de=ds= 10.56 inches (for no prestressing)
c/de= 0.24

okay - member is not overreinforced

Minimum Reinforcement per 5.7.3.3.2
1.2*Mcracking= 17.21 ft-K <--- Test1

1.33MhTOT (max.)= 71.38 ft-K <--- Test2
Minimum Reinforcing is provided

Transverse Reinforcement per 9.7.3.2
Percentage of main reinforcement, 220 / sqrt(S) <= 67%

Girder Spacing =
Flange Width =
Flange Overhang = _
Effective Length S = 15.00 ft
220/ sqrt(S) = 56.80 % Use 56.804 % of required main reinforcement
Required As = 0.90 sq inches
Use # ransverse reinforcement
min. spacing = 5.88 inches
By: Date Project no. . Project code (SA#)
Chkd: Date Structure no. ) Sheet of
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Colorado Department of Transportation 9/23/2009
Design Computations

REINFORCING DESIGN

GIVEN: ) @ 2 { _7(;, ) 5
fo= D RAL 4,
COVER=
Driexure=
Beam Thickness (is)=
b=
bar diameter= 0.875 inches
Impact Steel
LOAD TYPE ASreq'd
in"2
Mh (UNFACTORED) 0.75
STRENGTH | 1.40
SERVICE | 0.75
ds= 7.56 inches
per 5.10.8.2 AStemp= 0.18 sq inches
Use # at top face min. spacing = 6.74 inches
use spacing= nches

As=

compressive steel:

sq. inches

Mn= 51.09 ft-K
Mr= 38.32 ft-K
Reinforcing is okay
Maximum Reinforcement per 5.7.3.3.1-1 (Ductility Check)

c= 2.50 inches
de=ds= 7.56 inches (for no prestressing)
clde= 0.33

okay - member is not overreinforced

Minimum Reinforcement per 5.7.3.3.2
1.2*Mcracking= 10.18 ft-K <--- Test 1

1.33MhTOT (Max.)= 46.55 ft-K <--- Test2
Minimum Reinforcing is provided

Transverse Reinforcement per 9.7.3.2
Percentage of main reinforcement, 220 / sqri(S) <= 67%

Girder Spacing = Shid
Flange Width = nches
Flange Overhang = . nches
Effective Length S 15.00 ft
220/ sqrt(S) = 56.80 % Use 56.804 % of required main reinforcement
Required As = 0.90 sq inches
Use # ransverse reinforcement
min. spacing = 5.88 inches
By: Date Project no. . Project code (SA#)
Chk'd: Date Structure no. ) Sheet of
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Colorado Department of Transportation . 9/23/2009
Design Computations

REINFORCING DESIGN

GIVEN:

Impact Steel

LOAD TYPE | Mnrot ASreqd
in"2
Mh (UNFACTORED) | 0.47
STRENGTH | 0.87
SERVICE | 0.47
ds= 5.56 inches
per 5.10.8.2 AStemp= 0.14 sqginches

min. spacing = 10.86 inches

compressive steel:

Use " at bottom face
As'= 0.00 sq. inches
Mn= 35.29 ft-K
Mr= 26.47 ft-K

Reinforcing is okay
Maximum Reinforcement per 5.7.3.3.1-1 (Ductility Check)

c= 2.50 inches
de=ds= 5.56 inches (for no prestressing)
c/de= 0.45

not good - member is overreinforced

Minimum Reinforcement per 5.7.3.3.2
1.2*Mcracking= 6.52 ft-K <--- Test 1

1.33Mh7OT (Max.)= 21.72 ft-K <--- Test2
Minimum Reinforcing is provided

Transverse Reinforcement per 9.7.3.2
Percentage of main reinforcement, 220 / sqrt(S) <= 67%

Girder Spacing
Flange Width
Flange Overhang
Effective Length S

15.00 ft
220 / sqrt(S) = 56.80 % Use 56.804 % of required main reinforcement
Required As = _ 0.90 sq inches

Use ansverse reinforcement
min. spacing = 5.88 inches

By: Date Project no. . Project code (SA#)
Chk'd: Date Structure no. . Sheet of
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COLORADO DEPARTMENT OF TRANSPORTATION

DESIGN COMPUTATIONS (Grid)
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COLORADO DEPARTMENT OF TRANSPORTATION

DESIGN COMPUTATIONS (Grid) |
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5.6.2 Derivation of

Formulas for Calculating
the Effects of Anchor Set

The effects of anchor set on tendon stresses

may be calculated with sufficient accuracy for
most conventional applications in accordance
with the diagram and formulas presented below.

f

anchor

ﬁack

g:_:g;::>>\\<:i\\\\\‘1
T ol

L
e
Af = Change in stress due to anchor set, ksi
d = Friction loss in length, L, ksi

x = Length influenced by anchor set, ft
= Length to point where loss is known, ft
AL = Anchor set, in.
E = Modulus of elasticity, ksi

_ UnitStress _ favg favg x
Unit Strain ~ AL/x AL

EAL
favg= —
X
Af  EAL Units
2 12 Correct
Pavgx  favgx
AL = =
AE. E
EAL
favg= —
Af  EAL Units
2 12x Correct
EAL
Af =
6x AL & x Known
by similar triangles -
X _L_
Af/f2  d
2
Af = xd
L x Known

— 354 —

o AL
2d
EALL
x=
6x 2d
, _ E(ALIL
12 d
_ JEGDL
X 12 d AL Known
Also from Af = 225 & af= 2X9
6x L
EAL L Af
X = — = = —
BAF d
Ap o EALG
3L
A -/ EBLG }
3L AL Known

When measuring anchor set, the tendon elon-

gation within the jack must be considered:

Jacking to .75f's = .75(270) = 202.5 ksi
5/8" required anchor set

4’ jack used (AL)

E = 27 x 103 ksi

_ fL_ 202.5 4x12

AL
E 27x10=3

=.36"

Total elongation lost during anchor set
=AL + 5/8"
=.36" +.625"

=1,li

For simplicity use AL
= 1/12" per foot of jack.

[=2Y




COLORADO DEPARTMENT OF TRANSPORTATION

DESIGN COMPUTATIONS (Grld)
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COLORADO DEPARTMENT OF TRANSPORTATION
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COLORADO DEPARTMENT OF TRANSPORTATION
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COLORADO DEPARTMENT OF TRANSPORTATION

DESIGN COMPUTATIONS (Grid)
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NEGATIVE DESIGN MOMENT
ek \

L STAFF BRIDGE DESIGN MEMO: February 2, 1978

1. LONGITUDINAL GIRDER NEGATIVE DESIGN
MOMENT FROM CALIFGRNIA FRAME PROGRAM

Use the numemcal'ly larger (- )M from the reported (output) (- )M left
and (-)M right of any pier. Use this (- -)M for reinforcement require-
ments at C. L. pier and a]so at the face of support.

2. TRANSVERSE CAP NEGATIVE DESIGN
MOMENT AT ( AT COLUMN OR WALL SUPPORT

(a) Use the value of Mp shown in the sketch. Reinforce for M, at
the face of support, ang continue this reinforcement amount to the
C. L. support when W = 6 ft. or Tess.

forcement for develo t requwements, and then reinforcement may

When W>6 ft., re‘mfor% for Mp at face of support, continue rein-
be reduced to 40% of Wfximum reinforcment at centerline of support.

%;f

pe— j/ reinforcement
] = —T —
\ [ \\ __axis of
T T — transverse member
MD ' .
) 4 —_— B | —]
. \ . .
. | negative moment diagram

face of support — )

|
7—’ _\C. L. support

=

R



601.1-3

(b) When fillets making an angle 6 of 45° or more with the axis of a
cont1nuous or restrained member and bu1lt 1ithi ith the @ember

1=-1/27 7T

_________;‘_‘____;___‘ L—— effective depth
Y. '

SFC:pw

| , N\ L support’

o~

Lo, lad- ﬁv’}/
Paul Chuvarsky,IStaff Bridge Engineer

Yy

ames E. Siebels, Assistant Staff Bridge

| Engineer
ﬁgéLauu& 414;44\

H. Henr1e Henson, Assistant Bridge Engineer
(Operations)
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Colorado DOT

” %B@ﬂile‘g 4201 E. Arkansas Ave. Denver CO 80222

File Name: 76-21-125-21-124 U72C.csl

Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008.
CONSPAN® www.bentley.com
Version: 08.01.00.10 1-800-778-4277

Sheet: DS-1
Job No: BR R600-
297

By: A. Potit

Date: Jan/22/2009
CKD:

Date:

VERTICAL/HORIZONTAL SHEAR

VERTICAL SHEAR (Art. 5.8) - Span : 3, Beam : 2, STRENGTH |
Using General Beta Theta Tables procedure - Art.5.8.3.4.2

-0.08e-3

Units: U.S. Units Design Code: AASHTO LRFD

(€3
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Colorado DOT

a’ﬂ %Be nileg 4201 E. Arkansas Ave. Denver CO 80222

CONSPAN® www.bentley.com
\Version: 08.01.00.10 1-800-778-4277

File Name: 76-21-125-21-124 U72C.csl

Program: LEAP® Copyright © Bentley Systems, inc. 1984 - 2008.

Sheet: DS-2
Job No: BR R600-
297

By: A. Pott

Date: Jan/22/2009
CKD:

Date:

27.4-0.12¢-3|
55

8437, 150/790 1432] 46| 1.00e-3|

ANCHORAGE ZONE REINFORCEMENT (Art. 5.10.10)
Span: 3, Beam: 2

HORIZONTAL SHEAR (Art. 5.8.4) - Span : 3, Beam : 2
(Beam and Slab effects are INCLUDED in Vu).

Units: U.S. Units Design Code: AASHTO LRFD

|64



—— _ Colorado DOT Sheet DS-3

 fle” B P sl aar 8 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/22/2009
Version: 08.01.00.10 1-800-778-4277 CKD:

File Name: 76-21-125-21-124 U72C.csl Date.

775.8. 11.20:79.00:4.07176.96 24.00 0.640: 2.124. 0.000]

12.1879.0014.0776.96

|55
Units: U.S. Units Design Code: AASHTO LRFD
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Colorado Department of Transportation
Design Computations

5/6/2010

REINFORCING DESIGN

GIVEN:

Dlexure=
Beam Thickness (ts)=
b=

bar diameter= inches
LOAD TYPE | MhnroTt ASreqd
in"2

Mh (UNFACTORED) 1.30

STRENGTH | 1.62

SERVICE | 1.30
ds= 69.69 inches

per 5.10.8.2 AStemp= 5.83 sqinches
Use # at top face min. spacing =  10.33 inches

use spacing= nches

compressive steel:

As'= 0. Osq. inches

Mn= 861.15 f-K
Mr= 775.038 ft-K
Reinforcing is okay
Maximum Reinforcement per 5.7.3.3.1-1 (Ductility Check)

c= 0.67 inches
de=ds= 69.69 inches (for no prestressing)
c/de= 0.01

okay - memberis not overreinforced

Minimum Reinforcement per 5.7.3.3.2
1.2*Meracking= 2909.18 ft-K <--- Test1

1.33MhTOT (Mmax.)=  674.14 ft-K <--- Test 2
Minimum Reinforcing is provided

Transverse Reinforcement per 9.7.3.2
Percentage of main reinforce , 220 / sqri(S) <= 67%

Girder Spacing =
Flange Width =
Flange Overhang =
Effective Length S = 15.00 ft
220/ sqri(S) = 56.80 % Use 56.804 % of required main reinforcement
Required As = 1 sq inches
Use # | transverse reinforcement
min. spacing = nches
By: Date Project no. . Project code (SA#)

Chk'd: Date Structure no. ) Sheet / é%f’
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Sheet# {DS-1

ﬁtl@ Job # BR R600-297
: piiac Colorado DOT .

Program: |LEAP® CONSPAN® V8i (SELECTseries 1) By A. Pott

Version: Version: 09.00.01.06 Copyright © Bentley Systems, Inc. 1984 - 2009 |Date Jan/4/2010
www.bentley.com |[Phone: 1-800-778-4277 |Checked

File Name: |76-21-1 25-21-124_U72C_NewVersion.csl Date

REINFORCED DESIGN

REINFORCED DESIGN - Span : 1, Beam : 2, STRENGTH | (fy = 60.00 ksi)

{a) NEGATIVE MOMENTS ALONG SPAN (Non-composite Moment effects are INCLUDED in Mu)

9.00 54.00 15.00

0.0 0.0000 0.000..0.000
-0.0 0.0000 0.000 4.835 0.000*
4282 0.0110 0.000 4835 0.000* = 00
-5187.8 0.0403 0.000 14.506 0.000* -0.0

11 7650 -5187.8 8.10 80.53 2.00 0.9

(b) POSITIVE MOMENTS AT PIERS

NONE

169

Units: U.S. Units Design Code: AASHTO LRFD Printed on: March 26, 2010 @ 12:51 P.M.



Sheet # {DS-1

anf[eg Colorado DOT Job # BR R600-297

Program: |LEAP® CONSPAN® V8i (SELECTseries 1) By A. Pott

Version: Version: 09.00.01.06 Copyright © Bentley Systems, Inc. 1984 - 2009 {Date Jan/4/2010
www.bentley.com |Phone: 1-800-778-4277 |Checked

File Name: |76-21-1 25-21-124_U72C_NewVersion.csl Date

REINFORCED DESIGN

REINFORCED DESIGN - Span : 2, Beam : 2, STRENGTH | (fy = 60.00 ksi)

(a) NEGATIVE MOMENTS ALONG SPAN (Non-composite Moment effects are INCLUDED in Mu)

9.00 54.00 15.00

41507 8.10 80.53 200 0.9

11 21.00 ';62584 8.10 8053 2.00 09 -6258.4 0.0487 0.000 17.549 0,000°

{b) POSITIVE MOMENTS AT PIERS

NONE

70

Units: U.S. Units Design Code: AASHTO LRFD Printed on: March 26, 2010 @ 12:51 P.M.



Sheet# [DS-1

| : % rﬂal@g Colorade DOT Job# |BR R600-297

Program: |LEAP® CONSPAN® V8i(SELECTseries 1) By A. Pott

Version:  }Version: 09.00.01.06 Copyright © Bentley Systems, Inc. 1984 - 2009 |Date Jan/4/2010
www.bentley.com [Phone: 1-800-778-4277 |Checked

File Name: | 76-21-125-21-124_U72C_NewVersion.csli Date

REINFORCED DESIGN

REINFORCED DESIGN - Span : 3, Beam : 2, STRENGTH | (fy = 60.00 ksi)

(a) NEGATIVE MOMENTS ALONG SPAN (Non-composite Moment effects are INCLUDED in Mu)

9.00 54.00 15.00

3 2540 00810 80.53 200 09

5 5080 0.0 8.10 80.53 200 09 _

-9274.5 0.0727 0.000 26.214 0.000*

{(b) POSITIVE MOMENTS AT PIERS

NONE

/4

Units: U.S. Units Design Code: AASHTO LRFD Printed on: March 26, 2010 @ 12:50 P.M.



. ) Sheet # {DS-1
@ ﬁfl@ Job#  |BR R600-297
Yt R R Lk Colorado DOT
Program: |(LEAP® CONSPAN® V8i (SELECTseries 1) By A. Pott
Version: Version: 09.00.01.06 Copyright © Bentley Systems, Inc. 1984 - 2009 |Date Jan/4/2010

www.bentley.com [Phone: 1-800-778-4277 [Checked

File Name: I 76-21-125-21-124_U72C_NewVersion.csl

Date

REINFORCED DESIGN

9.00 54.00 15.00

11 21.00

REINFORCED DESIGN - Span : 4, Beam : 2, STRENGTH | (fy = 60.00 ksi)

-7903'3 8.10 8053 2”00'" 0‘9 -7903’3 o'"o'618 0.000 22, 257:‘0 000°

(a) NEGATIVE MOMENTS ALONG SPAN (Non-composite Moment effects are INCLUDED in Mu)

NONE

(b) POSITIVE MOMENTS AT PIERS

Units: U.S. Units Design Code: AASHTO LRFD

\72

Printed on: March 26, 2010 @ 12:51 P.M.



Sheet# jDS-1

ﬁﬂ.@ : Job# |BR R600-297
4 A, Colorado DOT

Program: |LEAP® CONSPAN® V8i (SELECTseries 1) By A. Pott

Version: Version: 09.00.01.06 Copyright © Bentley Systems, Inc. 1984 - 2009 [Date Jan/4/2010
www.bentley.com |Phone: 1-800-778-4277 |Checked

File Name: '76—21-1 25-21-124_U72C_NewVersion.csl Date

REINFORCED DESIGN

REINFORCED DESIGN - Span : 5, Beam : 2, STRENGTH I (fy = 60.00 ksi)

(a) NEGATIVE MOMENTS ALONG SPAN (Non-composite Moment effects are INCLUDED in Mu)

9.00 54.00 15.00

20.0 0.0000 0,000 odoo o'o'o'o' |

000000 0000_0000 0000 00

"'oo 8‘10“180”53 '2'oo )9 -0.0 0.0000 0.000 0.000 0.000

(b) POSITIVE MOMENTS AT PIERS

NONE

(73

Units: U.S. Units Design Code: AASHTO LRFD Printed on: March 26, 2010 @ 12:51 P.M.



Sheet# {DS-1

= i:j @ ﬁﬂ%@ Colorado DOT Job#  |BR R600-297

Program: |[LEAP® CONSPAN® V8i (SELECTseries 1) By A. Pott

Version: Version: 09.00.01.06 Copyright © Bentley Systems, Inc. 1984 - 2009 |Date Jan/4/2010
www.bentley.com |Phone: 1-800-778-4277 |Checked

File Name: l76-21-125-21-124_U72C_NewVersion.csI Date

REINFORCED DESIGN

REINFORCED DESIGN - Span : 1, Beam : 1, STRENGTH I (fy = 60.00 ksi)

(a) NEGATIVE MOMENTS ALONG SPAN (Non-composite Moment effects are INCLUDED in Mu)

-0.0 0. OOOO 0.000

0.0 8.10 80. 53“:2'00” 90,0 0,0000 0000 _5.228 0.000°
7.9°8.10 8053 200 09 75,228 0.000"
11 7650 -5603.1 8.10 80.53 200 0.9 -5603.1 0.0435 0,000 15,685 0.000° -0

(b) POSITIVE MOMENTS AT PIERS

NONE

(74

Units: U.S. Units Design Code: AASHTO LRFD Printed on: March 26, 2010 @ 12:54 P.M.



Co Sheet# |DS-1
% “ Job# |BR R600-207
Uil 4. Tl Colorado DOT
Program: |LEAP® CONSPAN® V8i (SELECTseries 1) By A. Pott
Version: Version: 09.00.01.06 Copyright © Bentley Systems, Inc. 1984 - 2009 |Date Jan/4/2010

www.bentley.com [Phone: 1-800-778-4277 (Checked

File Name: I 76-21-125-21-124_U72C_NewVersion.csl

Date

REINFORCED DESIGN

REINFORCED DESIGN - Span : 3, Beam : 1, STRENGTH | (fy = 60.00 ksi)

(a) NEGATIVE MOMENTS ALONG SPAN (Non-composite Moment effects are INCLUDED in Mu)

9 101'60 —

1T 127.00 89356 .10 8053 200 09 95356 0'0781 ';o 000 28. 1334 0.000°

NONE

(b) POSITIVE MOMENTS AT PIERS

Units: U.S. Units Design Code: AASHTO LRFD

175~

Printed on: March 26, 2010 @ 12:53 P.M.



. . Sheet# [DS-1
% ﬂi’l@ Job# |BR R600-207
40 % B Colorado DOT
Program: [LEAP® CONSPAN® V8i (SELECTseries 1) By A. Pott
Version: Version: 09.00.01.06 Copyright © Bentley Systems, Inc. 1984 - 2009 |Date Jan/4/2010

www.bentley.com [Phone: 1-800-778-4277 {Checked

File Name: ‘ 76-21-125-21-124_U72C_NewVersion.csl

Date

9.00 54.00 15.00

REINFORCED DESIGN

REINFORCED DESIGN - Span : 5, Beam : 1, STRENGTH | (fy = 60.00 ksi)

3 2530 00 810 8053

(a) NEGATIVE MOMENTS ALONG SPAN (Non-composite Moment effects are INCLUDED in Mu)

NONE

(b) POSITIVE MOMENTS AT PIERS

Units: U.S. Units Design Code: AASHTO LRFD

\ 7,

Printed on: March 26, 2010 @ 12:53 P.M.
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COLORADO DEPARTMENT OF TRANSPORTATION
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COLORADO DEPARTMENT OF TRANSPORTATION

DESIGN COMPUTATIONS (Grid)
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COLORADO DEPARTMENT OF TRANSPORTATION

DESIGN COMPUTATIONS (Grld)
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COLORADO DEPARTMENT OF TRANSPORTATION

DESIGN COMPUTATIONS (Grid)
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COLORADO DEPARTMENT OF TRANSPORTATION

DESIGN COMPUTATIONS (Grid)
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Colorado Department of Transportation 5/27/2009
Design Computations =

HAUNCH CALCULATION (GEOMETRY) (Interior Girder)

bottom of deck
elevation at
centerline 1 (A)
bottom of deck
elevation at
midpoint (B):
bottom of deck
elevation at
centerline 2 (C)

crossslope m

total girder
width

131.0 inches

(midspan)

camber- 7.6l
deadloads (A) = 2.86 inches at midspan 2.98 hand calc values
28 Day Camber Estimate = 4.64 inches 5.15 hand calc values
RLO Tolerance = =0.93 inches
Use Std. Tolerance-(Y/N)?
precast panel requirement
depth tolerance
slope tolerance
Camber tolerance = 1.00 inches (AASHTO Standard)
minimum clear at midspan = 2.81 inches

Calculate H & y where H1=H2=H

k1= -0.460
k2= -0.327
y= 3.81 inches
Minimum Haunch (H) = 5.41 inches
USE H MAX SAG Avg. haunch = 5.00 inches
average haunch . MAX SAG Avg. weight = 0.68 kip/ft
average weight = 0.57 kip/ft thickness for strength =

thickness for strength = 0.00 inches nonstrength weight = 0.14 kip/ft
nonstrength weight = 0.57 kip/ft

Bottom of Deck .

B, _ Top of Girder
‘ Y
- i c
A H2
1A, < o O
H1 T
DC
xL L{1—x)
| L
f

By: Date Project no. . A Project code (SA#)
Chk'd: Date Structure no. . Sheet [q l of



Colorado Department of Transportation 5/27/2009
Design Computations

HAUNCH CALCULATION (GEOMETRY) (Interior Girder) gider 3

bottom of deck
elevation at
centerline 1 (A):
bottom of deck

crossslope m

elevation at total girder

midpoint (B): width .0 inches
bottom of deck

elevation at

centerline 2 (C) . (midspan)

camber-
deadloads (A) = 2.94 inches at midspan 3.00 hand calc values
28 Day Camber Estimate 4.81 inches 5.35 hand calc values

RLO Tolerance

Use Std. Tolerance (Y/IN)?

precast panel requirement =  inches

depth tolerance = i

slope {olerance |

Camber tolerance .00 inches (AASHTO Standard)
minimum clear at midspan = 2.81 inches

0.96 inches

Calculate H & y where H1=H2=H

k1= 0.070
k2= 0.200
y= 3.81 inches
Minimum Haunch (H) = 5.37 inches
USEH MAX SAG Avg. haunch = 5.03 inches
average haunch = .20 inches MAX SAG Avg. weight = 0.69 kip/ft
average weight = 0.57 Kip/ft thickness for strength inches (3.94 in. max.)
thickness for strength = 0.00 inches nonstrength weight 0.14 kip/it
nonstrength weight = 0.57 kip/ft

Bottorm of Deck

Top of CGirder

xL L(T=x)

By: Date Project no. . Project code (SA#)
Chk'd: Date Structure no. . Sheet { 97 of



Colorado Department of Transportation 7/1/2009
Design Computations

HAUNCH CALCULATION (GEOMETRY) (Interior Girder)

bottom of deck
elevation at
centerline 1 (A):
bottom of deck
elevation at
midpoint (B):
bottom of deck
elevation at
centerline 2 (C)

crossslope m

total girder
width = 131.0 inches

camber-
deadloads (A) =
28 Day Camber Estimate
RLO Tolerance
Use Std. Tolerance (Y/N)
precast panel requirement
depth tolerance
slope tolerance
Camber tolerance = .00 inches (AASHTO Standard)

minimum clear at midspan = 2.81 inches

0.69 inches at midspan 0.86 hand calc values
1.13 inches 1.16 hand calc values
=0.23 inches

Calculate H & y where H1=H2=H

k1= 0.284
= 0.302
y= 3.81 inches
Minimum Haunch (H) = 4.02 inches
USEH MAX SAG Avg. haunch = 4.91 inches
average haunch . MAX SAG Avg. weight = 0.67 kip/ft
average weight = 0.56 kip/ft thickness for strength inches (4.04 in. max.)
thickness for strength = 0.00 inches nonstrength weight 0.12 kip/ft
nonstrength weight = 0.56 kip/ft

Bottom of Deck

B Top of Girder
Y
— > c
¢ E
N A H2
A 4
s @ = s F
H1 L
D ¢
xbL L(1—x)
L
By: Date Project no. . Project code (SA#)

Chk'd: Date Structure no. . Sheet | ?3 of



Colorado DOT Sheet: DS-1

g 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
: - 297

Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jun/12/2009
\ersion: 08.01.00.10 1-800-778-4277 CKD:

File Name: 76-21-125-21-124 U72C.csl Date:

Span:4, Beam:3

RELEASE STRESSES (ksi)

- Location, ft1 3.000 ¢ . . ' 8.000: 10.000

FINAL STRESSES (ksi)

- Final 1 (P/S+DL+LL) Compression

. Precast-top

-0.081-0.085

(74

Units: U.S. Units Design Code: AASHTO LRFD



Colorado DOT Sheet: DS-2

e i =% § 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jun/12/2009
Version: 08.01.00.10 1-800-778-4277 CKD:

File Name: 76-21-125-21-124 U72C.csl Date:

: Bottom: 1.438 1.513. 0.307: 1.4781 1.454 1.337 1.196;

[

Bottom| 0.445. 0.556 O.307§; 0.465; 0.548 0.5638 0.537; 0.544

Bottom: 0.445. 0.64 0.62 0.586 0.560

. 0.3071 0.5611

% Topping

'ULTIMATE MOMENT (k.ft)

: Location, ft; 2.500; 3.517

CAMBER / DEFLECTION (in) at Midspan (0.5 x L = 9.50 ft)

Prestress 1180 0.002{2.20, 0.00

Units: U.S. Units Design Code: AASHTO LRFD

(75



o ) v Colorado DOT Sheet: DS-3

PR % s ] 230 1 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
=1 Bentley o

Program: LEAP® | Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jun/12/2009
Version: 08.01.00.10 1-800-778-4277 CKOD:

File Name: 76-21-125-21-124 U72C.csl Date:

.
|
:
!
{
%
g
S

Positive values indicate upward deflection.

Units: U.S. Units Design Code: AASHTO LRFD | qé






Colorado DOT PHONE: (303) 757-9589| SHEET 1 OF 1
4201 E. Arkansas Ave. Denver, CO 80222] JOB NO. 16212
PROGRAM: Consplice PT - V 1.2.2 by LEAP Software, Inc. | BY AJP 02/16/2009
PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 | CKD.

e Project:
Non-live Load Deflections

Stage 9: PS

POT Location Horiz Vertical Rotation
(ft) (in) {in) (deg)

L.000 0.00 0.526 -0.137 1.3071
L.100 0.50 0.526 -0.000 1.3062
Spl.000 0.50 0.526 -0.000 1.3062
Spl.010 12.80 0.441 3.154 1.1131
Spl.020 25.10 0.331 5.684 0.8481
Spl.030 37.40 0.220 7.518 0.5728
Spl.040 49.70 0.110 8.631 0.2886
Spl.050 62.00 -0.000 9.003 0.0000
Spl.060 74.30 -0.110 8.631 -0.2886
Spl.070 86.60 -0.220 7.518 -0.5728
Spl.080 98.90 -0.331 5.684 -0.8481
Spl.090 111.20 -0.441 3.154 -1.1131
Spl.100 123.50 -0.526 0.000 -1.3062
R.000 123.50 -0.526 0.000 -1.3062
R.100 124.00 -0.526 -0.137 -1.3071

l7g

P:\0224\16212_BroncoArch\calcs\Consplice\U72C_span5.cpt



Colorado DOT PHONE: (303) 757-9589} SHEET 1 OF 1
4201 E. Arkansas Ave. Denver, CO 80222| JOB NO. 16212
PROGRAM: Consplice PT - V 1.2.2 by LEAP Software, Inc. | BY AJP 02/16/2009
PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985~9170 | CKD.

£ Project:

e

Non-live Load Deflections

Stage 9: ComponentWeight

POI Location Horiz Vertical Rotation
(ft) (in) (in) (deg)

L.000 0.00 0.019 0.085 -0.8108
L..100 0.50 0.019 -0.000 -0.8108
Spl.000 0.50 0.019 -0.000 -0.8108
Spl.010 12.80 0.018 -2.063 -0.7657
Spl.020 25.10 0.015 -3.901 -0.6418
Spl.030 37.40 0.011 -5.337 -0.4593
Spl.040 49.70 0.006 -6.247 -0.2389
Spl.050 62.00 0.000 -6.558 -0.0000
Spl.060 74.30 -0.006 -6.247 0.2389
Spl.070 86.60 -0.011 -5.337 0.4593
Spl.080 98.90 -0.015 -3.901 0.6418
Spl.090 111.20 -0.018 -2.063 0.7657
Spl.100 123.50 -0.019 -0.000 0.8108
R.000 123.50 -0.019 -0.000 0.8108
R.100 124.00 -0.019 0.085 0.8108

P:\0224\16212_BroncoArch\calcs\Consplice\U72C_span5.cpt



Colorado DOT PHONE: (303) 757-9589| SHEET 1 OF 1
4201 E. Arkansas Ave. Denver, CO 80222} JOB NO. 16212
PROGRAM: Consplice PT - V 1.2.2 by LEAP Software, Inc. | BY AJP 02/16/2009
PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 | CKD.

Project:

,«w:m\;\
i

Non-live Load Deflections

Stage 9: Shrinkage

POI Location Horiz Vertical Rotation
(ft) (in) (in) (deg)

L.000 0.00 0.295 0.014 ~-0.1344
1..100 0.50 0.292 0.000 -0.1334
Spl.000 0.50 0.292 0.000 -0.1334
Spl.010 12.80 0.234 -0.310 -0.1072
Spl.020 25.10 0.175 -0.552 -0.0807
Spl.030 37.40 0.117 ~-0.726 -0.0540
Spl.040 49.70 0.058 -0.830 -0.0270
Spl.050 62.00 -0.000 -0.865 -0.0000
Spl.060 74.30 -0.058 -0.830 0.0270
Spl.070 86.60 -0.117 -0.726 0.0540
Spl.080 98.90 -0.175 -0.552 0.0807
Spl.090 111.20 -0.234 -0.310 0.1072
Spl.100 123.50 -0.292 0.000 0.1334
R.000 123.50 -0.292 0.000 0.1334
R.100 124.00 -0.295 0.014 0.1344

ﬁ}%‘\
£

P:\0224\16212_BroncoArch\calcs\Consplice\U72C span5.cpt



Colorado DOT PHONE: (303) 757-9589| SHEET 1 OF 1
4201 E. Arkansas Ave. Denver, CO 80222| JOB NO. 16212
PROGRAM: Consplice PT - V 1.2.2 by LEAP Software, Inc. | BY AJP 02/16/2009
PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 | CKD.

Project:

Non-live Load Deflections

Stage 9: haunch

POI Location Horiz Vertical Rotation

(ft) (in) {in) (deg)

¢ L.000 0.00 0.001 0.003 -0.0283
f L.100 0.50 0.001 ~0.000 -0.0283
Spl.000 0.50 0.001 -0.000 -0.0283

Spl.010 12.80 0.001 -0.072 -0.0267

Spl.020 25.10 0.001 -0.136  -0.0224

Spl1.030 37.40 0.000 -0.186 -0.0160

Spl.040 49.70 0.000 -0.218 -0.0083

Spl.050 62.00 0.000 -0.229 0.0000

Spl.060 74.30 -0.000 -0.218 0.0083

Spl.070 86.60 -0.000 -0.186 0.0160

Spl.080 98.90 -0.001 -0.136 0.0224

Spl.0%0  111.20 -0.001 -0.072 0.0267

Spl.100  123.50 -0.001 -0.000 0.0283

R.000 123.50 -0.001 -0.000 0.0283

R.100 124.00 -0.001 0.003 0.0283

P:\0224\16212_BroncoArch\calcs\Consplice\U72C_span5.cpt



Colorado DOT PHONE: (303) 757-9589| SHEET 1 OF 1
4201 E. Arkansas Ave. Denver, CO 80222] JOB NO. 16212
PROGRAM: Consplice PT - V 1.2.2 by LEAP Software, Inc. | BY AJP 02/16/2009
PHONE : TOLL-FREE 1-800-~451-5327 TAMPA AREA: 813-985-9170 | CKD.

<7+  Project:
Non-live Load Deflections

Stage 9: extradeck

POT Location Horiz Vertical Rotation
(ft) (in) (in) (deg)

L.000 0.00 0.002 0.010 -0.0989
L.100 0.50 0.002 -0.000 -0.0989
Spl.000 0.50 0.002 -0.000 -0.0989
Spl.010 12.80 0.002 -0.252 ~0.0934
Spl.020 25.10 0.002 -0.476 -0.0783
Spl.030 37.40 0.001 -0.651 -0.0560
Spl.040 49.70 0.001 -0.762 -0.0292
Spl.050 62.00 0.000 -0.800 0.0000
Spl.060 74.30 -0.001 -0.762 0.0292
Spl.070 86.60 -0.001 ~-0.651 0.0560
Spl.080 98.90 -0.002 -0.476 0.0783
Spl.090 111.20 -0.002 -0.252 0.0934
Spl.100 123.50 -0.002 ~-0.000 0.0989
R.000 123.50 ~-0.002 -0.000 0.0989
R.100 124.00 ~-0.002 0.010 0.0989

AT,
Vi S
£ .

P:\0224\16212_ BroncoArch\calcs\Consplice\U72C_span5.cpt



" Colorado DOT PHONE: (303) 757-9589] SHEET 2 OF 2

4201 E. Arkansas Ave. Denver, CO 80222| JOB NO. 16212
PROGRAM: Consplice PT - V 1.2.2 by LEAP Software, Inc. | BY AJP 02/16/2009
PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 | CKD.
~~_ Project:
- Sp4.080 241.50 0.000 0.003 -0.0023
Sp4.090 243.50 0.000 0.001 -0.0031
Sp4.100 245.50 0.000 -0.000 ~0.0040
Sp5.000 245.50 0.000 -0.000 -0.0040
EndCmp 247.00 0.000 -0.002 -0.0053
BegCmp 247.00 0.000 -0.002 ~0.0053
Sp5.010 258.00 0.000 -0.017 ~0.0075
Sp5.020 270.50 0.000 -0.038 -0.0081
Sp5.030 283.00 0.000 -0.059 -0.0070
Sp5.040 295.50 0.000 -0.074 -0.0047
Sp5.050 308.00 -0.000 -0.083 -0.0016
Sp5.060 320.50 -0.000 -0.083 0.0019
Sp5.070 333.00 -0.000 -0.073 0.0054
Sp5.080 345.50 -0.000 -0.054 0.0084
Sp5.090 358.00 -0.000 -0.02% 0.0105
Sp5.100 370.50 -0.001 -0.000 0.0113
R.000 370.50 -0.001 -0.000 0.0113
R.100 371.00 -0.001 0.001 0.0113

PN

P:\0224\16212 BroncoArch\calcs\Consplice\U72C~continuous.cpt



Colorado DOT PHONE: (303) 757-9589| SHEET 1 OF 2
4201 E. Arkansas Ave. Denver, CO 80222| JOB NO. 16212
PROGRAM: Consplice PT - V 1.2.2 by LEAP Software, Inc. | BY AJP 02/16/2009
PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 | CKD.

Project:
Non-live Load Deflections

Stage 9: bridgerail

POI Location Horiz Vertical Rotation
(ft) (in) (in) (deg)

L.000 0.00 000 0.000 -0.0031
L.100 0.50 .000 -0.000 -0.0031
Spl.000 0.50 .000 -0.000 -0.0031
Spl.010 8.20 .000 -0.005 -0.0029
Spl.020 15.90 .000 -0.009 -0.0023
Spl.030 23.60 .000 -0.012 -0.0016

.000 -0.014 ~-0.0007
.000 -0.015
.000 -0.013
.000 -0.011
.000 -0.008
.000 -0.004
.000 -0.001
.000 -0.001
.000 -0.000
.000 -0.000

Spl.040 31.30
Spl.050 39.00
Spl.060 46.70
Spl.070 54.40
Spl.080 62.10
Spl.090 69.80
EndCmp 76.00
BegCmp 76.00
Spl.100 77.50
Sp2.000 77.50

COOOOODODOOOCOOO
o
o
=
w

Sp2.010 79.50 000 0.001 0016
Sp2.020 81.50 000 0.001 0014

0.002 0011
Sp2.040 85.50 000 0.002 0007
Sp2.050 87.50 .000 0.003 0003
Sp2.060 89.50 .000 0.003 -0.0003
Sp2.070 91.50 000 0.002 -0.0009
Sp2.080 93.50 000 0.002 -0.0017
Sp2.090 95.50 000 0.001 -0.0025
EndCmp 96.50 000 0.001  -0.0031
BegCmp 96.50 000 0.001 -0.0031

.000 -0.000 -0.0036
.000 -0.000 -0.0036
.000 -0.000 -0.0038
.000 -0.000 -0.0038
.000 -0.013 -0.0057
.000 -0.030 -0.0059
.000 -0.044 -0.0047

Sp2.100 97.50
Sp3.000 97.50
EndCmp 98.00
BegCmp 98.00
Sp3.010 110.30
Sp3.020 123.10

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
Sp2.030 83.50 0.000

0
0
0
0
0
0
0
0
0
0
0
0
0
0
Sp3.030 135.90 0
0

0

Sp3.040 148.70 .000 -0.055 -0.0026
Sp3.050 161.50 .000 -0.058 -0.0000
Sp3.060 174.30 -0.000 -0.055 0.0025
Sp3.070 187.10 -0.000 -0.045 0.0047
Sp3.080 199.90 -0.000 -0.030 0.00589
Sp3.090 212.70 -0.000 -0.014 0.0058
EndCmp 225.00 -0.000 -0.000 0.0040
BegCmp 225.00 -0.000 -0.000 0.0040
Sp3.100 225.50 -0.000 -0.000 0.0037
Sp4.000 225.50 -0.000 -0.000 0.0037
EndCmp 226.50 -0.000 0.001 0.0032
BegCmp 226.50 -0.000 0.001 0.0032
Sp4.010 227.50 -0.000 0.001 0.0029
Sp4.020 229.50 -0.000 0.002 0.0022
Sp4.030 231.50 -0.000 0.003 0.0015
Sp4.040 233.50 -0.000 0.004 0.0008
Sp4.050 235.50 -0.000 0.004 0.0000
Sp4.060 237.50 -0.000 0.004 ~0.0007
Sp4.070 239.50 0.000 0.003 -0.0015

P:\0224\16212 BroncoBRrch\calcs\Consplice\U72C-continuous.cpt
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" Colorado DOT

4201 E. Arkansas Ave.

PROGRAM: Consplice PT - V 1.2.2

PHONE : TOLL-FREE 1-800-451-5327

Project:

Sp4.080 241.50 0
Sp4.090 243.50 0
Sp4.100 245.50 0
Sp5.000 245.50 0
EndCmp 247.00 0.
BegCmp 247.00 0
Sp5.010 258.00 0
Sp5.020 270.50 0
Sp5.030 283.00 0
Sp5.040 295.50 0
Sp5.050 308.00 -0.
Sp5.060 320.50 -0.
Sp5.070 333.00 -0.
Sp5.080 345.50 -0.
Sp5.090 358.00 -0.
Sp5.100 370.50 -0.

R.000 370.50 -0.

R.100 371.00 ~-0.

P:\0224\16212 BroncoArch\calcs\Consplice\U72C~continuocus.cpt
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PHONE: (303) 757-9589]
Denver, CO 80222]
by LEAP Software, Inc.
TAMPA AREA: 813-985-9170
013 -0.0115
007 -0.0156
000 -0.0199
000 -0.0199
008 -0.0263
008 -0.0263
085 -0.0375
191 -0.0404
292 -0.0350
371 -0.0234
413 -0.0079
411 0.0096
363 0.0269
272 0.0419
.146 0.0525
.000 0.0564
.000 0.0564
.006 0.0564

SHEET
JOB NO.

2 OF
16212

2

BY AJP 02/16/2009

CKD.
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Colorado DOT PHONE: (303) 757-9589| SHEET 1 OF 2
4201 E. Arkansas Ave. Denver, CO 80222| JOB NO. 16212
PROGRAM: Consplice PT - V 1.2.2 by LEAP Software, Inc. | BY AJP 02/16/2009
PHONE : TOLL~FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 | CKD.

Project:
Non-live Load Deflections

Stage 9: asphalt

.001 -0.000 -0.0179
.001 -0.000 -0.0179
.001 -0.002 -0.0190
.001 -0.002 -0.0190
.001 -0.067 -0.0285
.001 -0.148 -0.0295
.001 -0.222 -0.0235

Sp2.100 97.50
Sp3.000 97.50
EndCmp 98.00
BegCmp 98.00
Sp3.010 110.30
Sp3.020 123.10
Sp3.030 135.90

POI Location Horiz Vertical Rotation

(ft) (in) (in) (deg)

L.000 0.00 0.001 0.002 -0.0153

L.100 0.50 0.001 -0.000 -0.0153

Sp1.000 0.50 0.001 -0.000 -0.0153

Spl1.010 8.20 0.001 -0.025 -0.0143

Spl.020 15.90 0.001 -0.046 -0.0116

Spl.030 23.60 0.001 -0.062 -0.0078

Spl.040 31.30 0.001 -0.071  -0.0033

Spl.050 39.00 0.001 -0.073 0.0013

Spl.060 46.70 0.001 -0.067 0.0056

Sp1.070 54.40 0.000 -0.055 0.0091

Sp1.080 62.10 0.000 -0.038 0.0113

Spl.090 69.80 0.000 -0.018 0.0116

EndCmp 76.00 0.000 -0.003 0.0103

BegCmp 76.00 0.000 -0.003 0.0103

Spl1.100 77.50 0.000 -0.000 0.0092

Sp2.000 77.50 0.000 -0.000 0.0092

Sp2.010 79.50 0.000 0.004 0.0081

Sp2.020 81.50 0.000 0.007 0.0069

Sp2.030 83.50 0.001 0.010 0.0053

Sp2.040 85.50 0.001 0.012 0.0035

! Sp2.050 87.50 0.001 0.013 0.0012

B Sp2.060 89.50 0.001 0.013 -0.0014

; Sp2.070 91.50 0.001 0.012 -0.0045

8 Sp2.080 93.50 0.001 0.010 -0.0082

: Sp2.090 95.50 0.001 0.006 -0.0126

i EndCmp 96.50 0.001 0.003 -0.0152

| BegCmp 96.50 0.001 0.003 -0.0152
H 0
! 0
i 0
0
0
0
0

Sp3.040  148.70 0.001 -0.272  -0.0130

Sp3.050  161.50 0.000 -0.290 -0.0002

Sp3.060  174.30 -0.000 -0.273 0.0127

Sp3.070  187.10 -0.001 ~0.223 0.0234

Sp3.080  199.90 -0.001 -0.150 0.0295

Sp3.090  212.70 -0.001 ~-0.069 0.0289

EndCmp  225.00 -0.001 -0.002 0.0197

BegCmp  225.00 -0.001 -0.002 0.0197

Sp3.100  225.50 -0.000 -0.000 0.0187

Sp4.000  225.50 -0.000 -0.000 0.0187

EndCmp  226.50 -0.000 0.004 0.0160

BegCmp  226.50 -0.000 0.004 0.0160

Sp4.010  227.50 -0.000 0.007 0.0143

Sp4.020  229.50 -0.000 0.012 0.0109

Sp4.030  231.50 -0.000 0.016 0.0074

Sp4.040  233.50 -0.000 0.019 0.0038

Sp4.050  235.50 -0.000 0.019 0.0002

Sp4.060  237.50 -0.000 0.019 -0.0036

Sp4.070  239.50 0.000 0.017 -0.0075
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Colorado DOT PHONE: (303) 757-9589| SHEET 1 OF 1
4201 E. Arkansas Ave. Denver, CO 80222 JOB NO. 16212

PROGRAM: Consplice PT - V 1.2.2 by LEAP Software, Inc.

| BY AJP 02/16/2009

PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 | CKD.

Project:

Non-live Load Deflections

Stage 9: PS
POT Location Horiz Vertical Rotation
(ft) (in) (in) (deg)
L.000 0.00 0.540 -0.134 1.2819
L.100 0.50 0.540 0.000 1.2813
Spl.000 0.50 0.540 0.000 1.2813
Spl.010 13.10 0.462 3.217 1.1290
Spl.020 25.70 0.353 5.890 0.8878
Spl.030 38.30 0.235 7.870 0.6067
Spl.040 50.90 0.118 9.082 0.3068
Spl.050 63.50 -0.000 9.487 0.0001
Spl.060 76.10 -0.118 9.082 -0.3066
Spl.070 88.70 -0.235 7.871 -0.6066
Spl.080 101.30 -0.353 5.891 -0.8876
Spl.090 113.90 ~0.462 3.218 -1.1293
Spl.100 126.50 -0.540 0.000 -1.2816
R.000 126.50 -0.540 0.000 -1.2816
R.100 127.00 -0.540 -0.134 -1.2823

P:\0224\16212_BroncoArch\calcs\Consplice\U72C_span3.cpt
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Colorado DOT PHONE: (303) 757-9589| SHEET 1 OF 1
4201 E. Arkansas Ave. Denver, CO 80222] JOB NO. 16212
PROGRAM: Consplice PT - V 1.2.2 by LEAP Software, Inc. | BY AJP 02/16/2009
PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 | CKD.

Project:

Non-live Load Deflections

Stage 9: ComponentWeight

POI Location Horiz Vertical Rotation
(ft) (in) (in) {deq)

L.000 0.00 0.021 0.091 -0.8715
L.100 0.50 0.021 -0.000 -0.8715
Spl.000 0.50 0.021 -0.000 -0.8715
Spl.010 13.10 0.020 -2.270 -0.8220
Spl.020 25.70 0.017 -4.288 -0.6876
Spl.030 38.30 0.012 -5.863 -0.4914
Spl.040 50.90 0.006 -6.860 -0.2553
Spl.050 63.50 -0.000 -7.200 0.0000
Spl.060 76.10 ~-0.006 -6.860 0.2553
Spl.070 88.70 -0.012 -5.863 0.4914
Spl.080 101.30 -0.017 -4.288 0.6876
Spl.090 113.90 -0.020 -2.270 0.8220
Spl.100 126.50 -0.021 -0.000 0.8715
R.000 126.50 -0.021 -0.000 0.8715
R.100 127.00 -0.021 0.091 0.8715

R
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Colorado DOT PHONE: (303) 757-9589]
4201 E. Arkansas Ave. Denver, CO 80222

PROGRAM: Consplice PT - V 1.2.2 by LEAP Software, Inc.
PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170

SHEET
JOB NO.

1 oF
16212

1

BY AJP 02/16/2009

CKD.

Project:
Non-live Load Deflections

Stage 9: Shrinkage

POI Location Horiz Vertical Rotation
(ft) (in) (in) (deg)

L.000 0.00 0.302 0.014 -0.1359
L.100 0.50 0.299 0.000 -0.1349
Spl.000 0.50 0.299 0.000 -0.1349
Spl.010 13.10 0.239 -0.323 -0.1100
Spl.020 25.70 0.179 -0.579 -0.0835
Spl.030 38.30 0.119 -0.763 -0.0560
Spl.040 50.90 0.060 -0.874 -0.0280
Spl.050 63.50 -0.000 -0.911 -0.0000
Spl.060 76.10 -0.060 ~0.874 0.0280
Spl.070 88.70 -0.119 -0.763 0.0560
Spl.080 101.30 -0.179 ~-0.579 0.0835
Spl.09%0 113.90 -0.239 -0.323 0.1100
Spl.100 126.50 -0.299 0.000 0.1349
R.000 126.50 ~0.299 0.000 0.1349
R.100 127.00 -0.302 0.014 0.1359

P:\0224\16212_ BroncoArch\calcs\Consplice\U72C_ span3.cpt
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Colorado DOT PHONE: (303) 757-9589| SHEET 1 OF 1
4201 E. Arkansas Ave. Denver, CO 80222| JOB NO. 16212
PROGRAM: Consplice PT - V 1.2.2 by LEAP Software, Inc. | BY AJP 02/16/2009
PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 | CKD.

Project:

Non-live Load Deflections

Stage 9: haunch

POI Location Horiz Vertical Rotation
(ft) (in) (in) (deg)

L.000 0.00 001 0.003 -0.0304
L.100 0.50 001 -0.000 -0.0304
Spl.000 0.50 001 -0.000 -0.0304

Spl.050 63.50 000 -0.251 0.0000
0.0089

Spl.070 88.70 000 -0.204 0.0171
Spl.080 101.30 001 -0.150 0.0240
Spl.09%90 113.90 001 -0.079 0.0286
Spl.100 126.50 .001 -0.000 0.0304
R.000 126.50 .001 -0.000 0.0304
R.100 127.00 .001 0.003 0.0304
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Colorado DOT PHONE: (303) 757-9589| SHEET 1 0F 1
4201 E. Arkansas Ave. Denver, CO 80222| JOB NO. 16212
PROGRAM: Consplice PT - V 1.2.2 by LEAP Software, Inc. | BY AJP 02/16/2009
PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 | CKD.

o Project:
Non-live Load Deflections

Stage 9: extradeck

POI Location Horiz Vertical Rotation
(ft) {in) (in) (deg)

L.000 0.00 0.002 0.011 -0.1063
L.100 0.50 0.002 -0.000 -0.1063
Spl.000 0.50 0.002 -0.000 -0.1063
Spl.010 13.10 0.002 -0.277 -0.1003
Spl.020 25.70 0.002 -0.523 -0.0839
Spl.030 38.30 0.001 -0.716 -0.0600
Spl.040 50.90 0.001 -0.837 -0.0312
Spl.050 63.50 -0.000 -0.879 0.0000
Spl.060 76.10 -0.001 -0.837 0.0312
Spl.070 88.70 -0.001 -0.716 0.0600
Spl.080 101.30 -0.002 -0.523 0.0839
Spl.090 113.90 -0.002 -0.277 0.1003
Spl.100 126.50 -0.002 -0.000 0.1063
R.000 126.50 -0.002 -0.000 0.1063
R.100 127.00 -0.002 0.011 0.1063

/{"“"‘“’f’ﬁ\
i

P:\0224\16212_BroncoArch\calcs\Consplice\U72C span3.cpt :Z‘>q



Colorado DOT PHONE: (303) 757-9589| SHEET 1 OF 2
4201 E. Arkansas Ave. Denver, CO 80222 JOB NO. 16212
PROGRAM: Consplice PT - V 1.2.2 by LEAP Software, Inc. | BY AJP 02/16/2009
PHONE : TOLL~FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 | CKD.

Project:

N

Non-live Load Deflections

Stage 9: bridgerail

POI Location Horiz Vertical Rotation
(ft) (in) (in) (deg)

L.000 0.00 000 0.000 ~-0.0031
L.100 0.50 000 -0.000 -0.0031
Spl.000 0.50 000 ~0.000 -0.0031
Spl.010 8.20 000 -0.005 -0.0029

Spl.020 15.90
Spl.030 23.60
Spl.040 31.30

Spl.050 39.00 .000 -0.015 0.0003
Spl.060 46.70 .000 -0.013 0.0011
Spl.070 54.40 .000 -0.011 0.0018
Spl.080 62.10 .000 -0.008 0.0023
Spl.090 69.80 .000 -0.004 0.0023
EndCmp 76.00 .000 -0.001 0.0021
BegCmp 76.00 .000 -0.001 0.0021
Spl.100 77.50 .000 -0.000 0.0018
Sp2.000 77.50 .000 -0.000 0.0018
Sp2.010 79.50 .000 0.001 0.0016
Sp2.020 81.50 .000 0.001 0.0014

0.002 0.0011
Sp2.040 85.50 .000 0.002 0.0007
Sp2.050 87.50 .000 0.003 0.0002
Sp2.060 89.50 .000 0.003 -0.0003
Sp2.070 91.50 .000 0.002 -0.0009
Sp2.080 93.50 .000 0.002 -0.0016
Sp2.090 95.50 .000 0.001  -0.0025
EndCmp 96.50 .000 0.001  -0.0030
BegCmp 96.50 .000 0.001  -0.0030

.000 -0.000 -0.0036
.000 -0.000 -0.0036
.000 -0.000 -0.0038
.000 -0.000 -0.0038
.000 -0.013 -0.0058
.000 -0.030 -0.005¢%
.000 -0.045 ~0.0047

Sp2.100 97.50
Sp3.000 97.50
EndCmp 98.00
BegCmp 98.00
Sp3.010 110.30
Sp3.020 123.10
Sp3.030 135.90

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
Sp2.030 83.50 0.000
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Sp3.040 148.70 .000 -0.055 -0.0026
Sp3.050 161.50 .000 -0.058 -0.0000
Sp3.060 174.30 -0.000 -0.055 0.0025
Sp3.070 187.10 -0.000 ~0.045 0.0047
Sp3.080 199.90 -0.000 ~0.030 0.005¢%
Sp3.090 212.70 -0.000 -0.014 0.0058
EndCmp 225.00 -0.000 -0.000 0.0039

BegCmp 225.00 -0.000 -0.000 0.0039
Sp3.100 225.50 -0.000 -0.000 0.0037
Sp4.000 225.50 -0.000 -0.000 0.0037
EndCmp 226.50 -0.000 0.001 0.0032

BegCmp 226.50 -0.000 0.001 0.0032
Sp4.010 227.50 -0.000 0.001 0.0029
Sp4.020 229.50 -0.000 0.002 0.0022
Sp4.030 231.50 ~0.000 0.003 0.0015

7 Sp4.040 233.50 ~0.000 0.004 0.0008
%\J; Sp4.050 235.50 ~-0.000 0.004 0.0000
) Sp4.060 237.50 -0.000 0.004 -0.0007
Sp4.070 239.50 0.000 0.003 -0.0015
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Colorado DOT PHONE: (303) 757-9589| SHEET 2 OF 2

4201 E. Arkansas Ave. Denver, CO 80222| JOB NO. 16212
PROGRAM: Consplice PT - V 1.2.2 by LEAP Software, Inc. | BY AJP 02/16/200
PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 | CKD. .
Project:
Sp4.080 241.50 0.000 0.003 -0.0023
Sp4.090 243.50 0.000 0.001 -0.0031
Sp4.100 245.50 0.000 -0.000 -0.0040
Sp5.000 245.50 0.000 -0.000 ~0.0040
EndCmp 247.00 0.000 -0.002 -0.0053
BegCmp 247.00 0.000 -0.002 ~-0.0053
Sp5.010 258.00 0.000 -0.017 -0.0075
Sp5.020 270.50 0.000 -0.038 -0.0081
Sp5.030 283.00 0.000 -0.059 -0.0070
Sp5.040 295.50 0.000 -0.074 -0.0047
Sp5.050 308.00 -0.000 -0.083 -0.0016
Sp5.060 320.50 -0.000 -0.082 0.0019
Sp5.070 333.00 -0.000 -0.073 0.0054
Sp5.080 345.50 -0.000 -0.054 0.0084
Sp5.090 358.00 -0.001 -0.029 0.0105
Sp5.100 370.50 -0.001 ~-0.000 0.0113
R.000 370.50 -0.001 -0.000 0.0113
R.100 371.00 -0.001 0.001 0.0113
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Colorado DOT PHONE: (303) 757-9589| SHEET 1 OF 2
4201 E. Arkansas Ave. Denver, CO 80222} JOB NO. 16212
PROGRAM: Consplice PT - V 1.2.2 by LEAP Software, Inc. | BY AJP 02/16/2009
PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 | CKD.

Project:
Non-live Load Deflections

Stage 9: asphalt

POI Location Horiz Vertical Rotation
(fr) (in) (in) (deqg)

L.000 0.00 001 0.002 -0.0153
L.100 0.50 001 -0.000 -0.0153
Spl.000 0.50 001 -0.000 -0.0153
Spl.010 8.20 001 -0.025 -0.0143

Spl.020 15.90
Spl.030 23.60
Spl.040 31.30
Spl.050 39.00
Spl.060 46.70

.001 -0.062 -0.0078
.001 -0.071 -0.0033
.001 -0.073 0.0013
.001 -0.067 0.0056

Spl.070 54.40 .001 -0.055 0.0091
Spl.080 62.10 .000 -0.038 0.0113
Spl.090 69.80 .000 -0.018 0.0116
EndCmp 76.00 .000 -0.003 0.0103

BegCmp 76.00 .000 -0.003 0.0103
Spl.100 77.50 .000 -0.000 0.0092
Sp2.000 77.50 .000 -0.000 0.0092
Spz2.010 79.50 .001 0.004 0.0081
0.0068

Sp2.030 83.50 .001 0.010 0.0053
Sp2.040 85.50 .001 0.012 0.0034

o Sp2.050 87.50 .001 0.013 0.0012
% Sp2.060 89.50 .001 0.013 -0.0014
) Sp2.070 91.50 .001 0.012 -0.0045
Sp2.080 93.50 .001 0.010 -0.0082
Sp2.090 95.50 .001 0.006 -0.0126
EndCmp 96.50 .001 0.003 -0.0151

BegCmp 96.50 .001 0.003 -0.0151

.001 -0.000 -0.0178
.001 -0.000 -0.0178
.001 -0.002 -0.0189
.001 -0.002 -0.0189
.001 -0.067 -0.0287
.001 -0.149 -0.0296
.001 -0.222 -0.0235
.001 -0.272 -0.0130

Sp2.100 97.50
Sp3.000 97.50
EndCmp 98.00
BegCmp 98.00
Sp3.010 110.30
Sp3.020 123.10
Sp3.030 135.90
Sp3.040 148.70

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
Sp2.020 81.50 0.001 0.007
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Sp3.050  161.50 .000 -0.291  -0.0002
Sp3.060  174.30 -0.000 -0.273 0.0126
Sp3.070  187.10 -0.001 -0.224 0.0233
Sp3.080  199.90 -0.001 -0.151 0.0296
Sp3.090  212.70 -0.001 -0.069 0.0290
EndCmp  225.00 -0.001 -0.002 0.0196
BegCmp  225.00 -0.001 -0.002 0.0196
Sp3.100  225.50 -0.001 -0.000 0.0186
Sp4.000  225.50 -0.001 -0.000 0.0186
EndCmp  226.50 -0.001 0.004 0.0159
BegCmp  226.50 -0.001 0.004 0.0159
Sp4.010  227.50 -0.001 0.007 0.0142
Spd.020  229.50 -0.000 0.012 0.0108
Sp4.030  231.50 -0.000 0.016 0.0074
, . Sp4.040  233.50 -0.000 0.018 0.0038
{ Sp4.050 235.50 -0.000 0.019 0.0002
e Sp4d.060  237.50 -0.000 0.019 -0.0036
Sp4.070  239.50 0.000 0.017 -0.0075
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Colorado DOT PHONE: (303) 757-9589| SHEET 2 OF 2

4201 E. Arkansas Ave. Denver, CO 80222| JOB NO. 16212
PROGRAM: Consplice PT - V 1.2.2 by LEAP Software, Inc. | BY AJP 02/16/2009
PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 | CKD.
Project:
Sp4.080 241.50 0.000 0.013 -0.0115
Sp4.090 243.50 0.000 0.007 -0.0156
Sp4.100 245.50 0.000 -0.000 -0.0199
Sp5.000 245.50 0.000 -0.000 -0.0199
EndCmp 247.00 0.000 -0.008 -0.0263
BegCmp 247.00 0.000 -0.008 -0.0263
. Sp5.010 258.00 0.001 -0.085 -0.0375
i Sp5.020 270.50 0.001 -0.191 -0.0404
: Sp5.030 283.00 0.001 -0.292 -0.0350
Sp5.040 295.50 0.000 -0.371 -0.0234
Sp5.050 308.00 -0.000 -0.413 -0.0079
Sp5.060 320.50 -0.001 -0.411 0.0096
Sp5.070 333.00 -0.002 -0.363 0.0269
Sp5.080 345.50 -0.002 -0.272 0.0419
Sp5.090 358.00 -0.003 -0.146 0.0525
Sp5.100 370.50 -0.003 -0.000 0.0564
R.000 370.50 -0.003 -0.000 0.0564
R.100 371.00 -0.003 0.006 0.0564
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Colorado DOT PHONE: (303) 757-9589| SHEET 1 OF 1
4201 E. Arkansas Ave. Denver, CO 80222| JOB NO. 16212
PROGRAM: Consplice PT - V 1.2.2 by LEAP Software, Inc. | BY AJP 02/16/2009
PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 | CKD.

a Project:

Non-live Load Deflections

Stage 9: PS
POT Location Horiz Vertical Rotation
(ft) (in) (in) (deg)
L.000 0.00 539 140 3411
L.100 0.50 539 000 3402
Spl.000 0.50 539 000 3402

Spl.080  101.30
Spl.090  113.90
Spl.100  126.50
R.000 126.50
R.100 127.00

0 -0
0 -0
0 -0
0 3
0 5
0 7

0 9 o

Sp1.050 63.50 0.000 9.459  -0.0000 959
-0 9
-0 7
-0 5
-0 3
-0 -0
-0 -0
-0 -0

L,
/ A,
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Colorado DOT PHONE: (303) 757-9589| SHEET 1 OF 1
4201 E. Arkansas Ave. Denver, CO 80222| JOB NO. 16212
PROGRAM: Consplice PT - V 1.2.2 by LEAP Software, Inc. | BY AJP 02/16/2009
PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 | CKD.

Project:
Non-live Load Deflections

Stage 9: ComponentWeight

POI Location Horiz Vertical Rotation
(ft) (in) (in) (deg)

L..000 0.00 0.021 0.091 -0.8714
L..100 0.50 0.021 ~0.000 -0.8714
Spl.000 0.50 0.021 -0.000 -0.8714
Spl.010 13.10 0.019 -2.270 -0.8229
Spl.020 25.70 0.016 -4.293 -0.6897
Spl.030 38.30 0.012 -5.874 -0.4936
Spl.040 50.90 0.006 -6.875 -0.2568
Spl.050 63.50 0.000 -7.218 -0.0000
Spl.060 76.10 ~0.006 -6.875 0.2568
Spl.070 88.70 -0.012 -5.874 0.4936
Spl.080 101.30 -0.016 -4.293 0.6897
Spl.090 113.90 -0.01¢9 -2.270 0.8229
Spl.100 126.50 -0.021 -0.000 0.8714
R.000 126.50 -0.021 -0.000 0.8714
R.100 127.00 -0.021 0.091 0.8714

P:\0224\16212_BroncoArch\calcs\Consplice\U72C_span3.cpt



Colorado DOT PHONE: (303) 757-9589| SHEET 1 OF 1
4201 E. Arkansas Ave. Denver, CO 80222] JOB NO. 16212
PROGRAM: Consplice PT - V 1.2.2 by LEAP Software, Inc. | BY AJP 02/16/2009
PHONE : TOLL-FREE 1-800-~451-5327 TAMPA AREA: 813-985-9170 | CKD.

#£7-  Project:
Non-live Load Deflections

Stage 9: Shrinkage

POI Location Horiz Vertical Rotation
(ft) (in) {in) {deg)

L.000 0.00 0.302 0.014 -0.1377
L.100 0.50 0.299 -0.000 -0.1367
Spl.000 0.50 0.299 -0.000 -0.1367
Spl.010 13.10 0.240 -0.325 -0.1099
Spl.020 25.70 0.180 -0.579 -0.0827
Spl1.030 38.30 0.120 -0.762 -0.0553
Spl.040 50.90 0.060 -0.871 -0.0277
Spl.050 63.50 0.000 -0.908 -0.0000
Spl.060 76.10 -0.060 -0.871 0.0277
Spl.070 88.70 -0.120 -0.762 0.0553
Spl.080 101.30 -0.180 -0.579 0.0827
Spl.090 113.90 -0.240 -0.325 0.1099
Spl.100 126.50 -0.299 0.000 0.1367
R.000 126.50 -0.299 0.000 0.1367
R.100 127.00 -0.302 0.014 0.1377

T,

#

P:\0224\16212_BroncoArch\calcs\Consplice\U72C_span3.cpt



Colorado DOT PHONE: (303) 757-9589] SHEET 1 OF 1
4201 E. Arkansas Ave. Denver, CO 80222| JOB NO. 16212
PROGRAM: Consplice PT - V 1.2.2 by LEAP Software, Inc. | BY AJP 02/16/2009
PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 |} CKD.

77~ Project:
Non-live Load Deflections

Stage 9: haunch

POI Location Horiz Vertical Rotation
(ft) (in) (in) (deg)

L.000 0.00 0.001 0.003 -0.0304
L.100 0.50 0.001 -0.000 -0.0304
Spl.000 0.50 0.001 -0.000 -0.0304
Spl.010 13.10 0.001 -0.079 -0.0287
Spl.020 25.70 0.001 -0.150 -0.0240
Spl.030 38.30 0.000 -0.205 -0.0172
Spl.040 50.90 0.000 -0.240 -0.009%0
Spl.050 63.50 ~0.000 -0.252 -0.0000
Spl.060 76.10 -0.000 -0.240 0.0090
Spl.070 88.70 -0.000 -0.205 0172
Spl.080 101.30 -0.001 -0.150 0.0240
Spl.090 113.90 -0.001 -0.079 0.0287
Spl.100 126.50 -0.001 -0.000 0.0304
R.000 126.50 -0.001 -0.000 0.0304
R.100 127.00 -0.001 0.003 0.0304

Ve

/gx&m\‘

P:\0224\16212 BroncoArch\calcs\Consplice\U72C span3.cpt
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Colorado DOT PHONE: (303) 757-9589| SHEET 1 OF 1
4201 E. Arkansas Ave. Denver, CO 80222 JOB NO. 16212
PROGRAM: Consplice PT - V 1.2.2 by LEAP Software, Inc. | BY AJP 02/16/2009
PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 | CKD.

£ Project:
Non-live Load Deflections

Stage 9: extradeck

POTI Location Horiz Vertical Rotation
(ft) (in) (in) (deg)

L.000 0.00 002 0.011 -0.1063
L.100 0.50 002 -0.000 -0.1063
Spl.000 0.50 002 -0.000 -0.1063

Spl.040 50.90 001 -0.839 ~0.0313
Spl.050 63.50 000 -0.881 -0.0000
0.0313

Spl.070 88.70 001 -0.717 0.0602
Spl.080 101.30 002 -0.524 0.0841
Spl.090 113.90 002 -0.277 0.1004
Spl.100 126.50 002 -0.000 0.1063
R.000 126.50 002 -0.000 0.1063
R.100 127.00 002 0.011 0.1063

m,

L,

P:\0224\16212_BroncoArch\calcs\Consplice\U72C_span3.cpt ZL{é5



Colorado DOT PHONE: (303) 757-9589| SHEET 1 OF 2
4201 E. Arkansas Ave. Denver, CO 80222 JOB NO. 16212
PROGRAM: Consplice PT - V 1.2.2 by LEAP Software, Inc. | BY AJP 02/16/2009
PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 | CKD.

S Project:
Non-live Load Deflections

Stage 9: bridgerail

POI Location Horiz Vertical Rotation
(ft) (in) (in) (deg)

L.00O0 0.00 000 0.000 -0.0031
L.100 0.50 000 -0.000 -0.0031
Spl.000 0.50 000 -0.000 -0.0031
Spl.010 8.20 000 -0.005 -0.0029

Spl.020 15.90
Spl.030 23.60
Spl.040 31.30
Spl.050 39.00
Spl.060 46.70 .
.000 -0.011

Spl1.070 54.40 0.0018
Spl.080 62.10 .000 -0.008 0.0023
Spl.090 69.80 .000 -0.004 0.0023
EndCmp 76.00 .000 -0.001 0.0021

BegCmp 76.00 .000 -0.001 0.0021
Spl.100 77.50 .000 -0.000 0.0019
Sp2.000 77.50 .000 -0.000 0.0019
Sp2.010 79.50 .000 0.001 0.0016

0.001 0.0014

Sp2.030 83.50 .000 0.002 0.0011
Sp2.040 85.50 .000 0.002 0.0007

e Sp2.050 87.50 .000 0.003 0.0003
i Sp2.060 89.50 .000 0.003 ~0.0003
v Sp2.070 91.50 .000 0.002  -0.0009
Sp2.080 93.50 .000 0.002 -0.0017
Sp2.090 95.50 .000 0.001 -0.0025
EndCmp 96.50 .000 0.001 -0.0031

BegCmp 96.50 .000 0.001  -0.0031

Sp2.100 97.50
Sp3.000 97.50
EndCmp 98.00
BegCmp 98.00
Sp3.010 110.30
Sp3.020 123.10
Sp3.030 135.90
Sp3.040 148.70

.000 -0.000 -0.0036
.000 -0.000 -0.0036
.000 -0.000 -0.0038
.000 -0.000 -0.0038
.000 -0.013 -0.0057
.000 -0.030 -0.0059
.000 -0.044 -0.0047

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0
Sp2.020 81.50 0.000

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0.000 -0.055 -0.0026

0

Sp3.050  161.50 .000 -0.058  -0.0000
Sp3.060  174.30 -0.000 -0.055 0.0025
Sp3.070  187.10 -0.000 -0.045 0.0047
Sp3.080  199.90 -0.000 -0.030 0.0059
Sp3.090  212.70 ~0.000 -0.014 0.0058
EndCmp  225.00 -0.000 -0.000 0.0040
BegCmp  225.00 -0.000 -0.000 0.0040
Sp3.100  225.50 -0.000 -0.000 0.0037
Sp4.000  225.50 -0.000 -0.000 0.0037
EndCmp  226.50 -0.000 0.001 0.0032
BegCmp  226.50 -0.000 0.001 0.0032
Sp4.010  227.50 -0.000 0.001 0.0029
Sp4.020  229.50 -0.000 0.002 0.0022
Sp4.030  231.50 -0.000 0.003 0.0015
;o Sp4.040  233.50 -0.000 0.004 0.0008
{ ~  Sp4.050  235.50 -0.000 0.004 0.0000
- Sp4.060  237.50 -0.000 0.004  -0.0007
Sp4d.070  239.50 0.000 0.003 -0.0015

PAY

P:\0224\16212_ BroncoArch\calcs\Consplice\U72C~-continuous.cpt



Colorado DOT PHONE: (303) 757-9589| SHEET 2 OF 2

4201 E. Arkansas Ave. Denver, CO 80222} JOB NO. 16212
PROGRAM: Consplice PT - V 1.2.2 by LEAP Software, Inc. | BY AJP 02/16/2009
PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 | CKD.
Project:
Sp4.080 241.50 0.000 0.003 -0.0023
Sp4.090 243.50 0.000 0.001 -0.0031
Sp4.100 245.50 0.000 -0.000 -0.0040
Sp5.000 245.50 0.000 -0.000 -0.0040
EndCmp 247.00 0.000 -0.002 -0.0053
BegCmp 247.00 0.000 -0.002 -0.0053
Sp5.010 258.00 0.000 -0.017 -0.0075
Sp5.020 270.50 0.000 -0.038 -0.0081
Sp5.030 283.00 0.000 -0.059 -0.0070
Sp5.040 295.50 0.000 -0.074 -0.0047
Sp5.050 308.00 ~0.000 -0.083 -0.0016
Sp5.060 320.50 -0.000 -0.083 0.0019
Sp5.070 333.00 -0.000 ~0.073 0.0054
Sp5.080 345.50 -0.000 -0.054 0.0084
Sp5.090 358.00 -0.000 -0.029 0.0105
Sp5.100 370.50 -0.001 -0.000 0.0113
R.000 370.50 -0.001 -0.000 0.0113
R.100 371.00 ~-0.001 0.001 0.0113

P:\0224\16212 BroncoArch\calcs\Consplice\U72C-continuous.cpt
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Colorado DOT PHONE: (303) 757-9589| SHEET 1 OF 2
4201 E. Arkansas Ave. Denver, CO 80222 JOB NO. 16212
PROGRAM: Consplice PT - V 1.2.2 by LEAP Software, Inc. | BY AJP 02/16/2009
PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 | CKD.

£ Project:
Non-live Load Deflections

Stage 9: asphalt

POT Location Horiz Vertical Rotation
(ft) (in) (in) (deg)

L.000 0.00 001 0.002 -0.0153
L.100 0.50 001 -0.000 -0.0153
Spl.000 0.50 001 -0.000 -0.0153
Spl.010 8.20 001 -0.025 -0.0143

Spl.020 15.90
Spl.030 23.60
Spl.040 31.30
Spl.050 39.00
Spl.060 46.70

.001 -0.071 -0.0033
.001 -0.073 0.0013
.001 -0.067 0.0056

Spl.070 54.40 .000 -0.055 0.0091
Spl.080 62.10 .000 -0.038 0.0113
Spl.090 69.80 .000 -0.018 0.0116
EndCmp 76.00 .000 -0.003 0.0103

BegCmp 76.00 .000 -0.003 0.0103
Spl.100 77.50 .000 -0.000 0.0092
Sp2.000 77.50 .000 -0.000 0.0092
Sp2.010 79.50 .000 0.004 0.0081

0.007 0.0069

Sp2.030 83.50 .001 0.010 0.0053
Sp2.040 85.50 .001 0.012 0.0035

P Sp2.050 87.50 .001 0.013 0.0012
Lo Sp2.060 89.50 .001 0.013 -0.0014
' Sp2.070 91.50 .001 0.012 -0.0045
Sp2.080 93.50 .001 0.010 -0.0082
Sp2.090 95.50 .001 0.006 -0.0126
EndCmp 96.50 .001 0.003 -0.0152

BegCmp 96.50 .001 0.003 -0.0152

.001 -0.000 -0.0179
.001 -0.000 -0.0179
.001 -0.002 -0.01%90
.001 -0.002 -0.0190
.001 ~0.067 -0.0285
.001 -0.148 -0.0295
.001 -0.222 -0.0235

Sp2.100 97.50
Sp3.000 97.50
EndCrp 98.00
BegCmp 98.00
Sp3.010 110.30
Sp3.020 123.10
Sp3.030 135.90

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
Sp2.020 81.50 0.000
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Sp3.040  148.70 .001 -0.272  -0.0130
Sp3.050  161.50 .000 -0.290  -0.0002
Sp3.060  174.30 -0.000 -0.273 0.0127
Sp3.070  187.10 -0.001 -0.223 0.0234
Sp3.080  199.90 -0.001 -0.150 0.0295
Sp3.090  212.70 -0.001 -0.069 0.0289
EndCmp  225.00 -0.001 -0.002 0.0197

BegCmp  225.00 -0.001 -0.002 0.0197

Sp3.100  225.50 -0.000 -0.000 0.0187
Sp4.000  225.50 -0.000 -0.000 0.0187
EndCmp  226.50 -0.000 0.004 0.0160

BegCmp  226.50 -0.000 0.004 0.0160

Sp4.010  227.50 -0.000 0.007 0.0143
Sp4.020  229.50 -0.000 0.012 0.0109
Sp4.030  231.50 -0.000 0.016 0.0074

p Sp4.040  233.50 -0.000 0.019 0.0038
&  Sp4.050 235.50 -0.000 0.019 0.0002
- Sp4.060  237.50 -0.000 0.019 -0.0036
Sp4.070  239.50 0.000 0.017 -0.0075

P:\0224\16212 BroncoArch\calcs\Consplice\U72C-continuous.cpt



Colorado DOT PHONE: (303) 757-9589| SHEET 2 OF 2

4201 E. Arkansas Ave. Denver, CO 80222 JOB NO. 16212
PROGRAM: Consplice PT - V 1.2.2 by LEAP Software, Inc. | BY AJP 02/16/2009
PHONE : TOLL-FREE 1-800-451-5327 TAMPA AREA: 813-985-9170 | CKD.
Project:
Sp4.080 241.50 0.000 0.013 -0.0115
Sp4.090 243.50 0.000 0.007 -0.0156
Sp4.100 245.50 0.000 -0.000 -0.0199
Sp5.000 245.50 0.000 - -0.000 -0.0199
EndCmp 247.00 0.000 -0.008 -0.0263
BegCmp 247.00 0.000 -0.008 -0.0263
Sp5.010 258.00 0.001 -0.085 -0.0375
Sp5.020 270.50 0.001 -0.191 -0.0404
Sp5.030 283.00 0.001 -0.292 -0.0350
Sp5.040 295.50 0.000 -0.371 -0.0234
Sp5.050 308.00 -0.000 -0.413 -0.0079
Sp5.060 320.50 -0.001 -0.411 0.0096
Sp5.070 333.00 -0.002 -0.363 0.0269
Sp5.080 345.50 -0.002 -0.272 0.0419
Sp5.090 358.00 -0.002 -0.146 0.0525
Sp5.100 370.50 -0.003 -0.000 0.0564
R.000 370.50 -0.003 -0.000 0.0564
R.100 371.00 -0.003 0.006 0.0564

P:\0224\16212 BroncoArch\calcs\Consplice\U72C-continuous.cpt
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COLORADO DEPARTMENT OF TRANSPORTATION

DESIGN COMPUTATIONS (Grid)
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Colorado DOT Sheet: DS-1

rﬁ 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
ot § e Q 297

Program: LEAP® Copyright © Bentley Systems, inc. 1984 - 2008. By: A. Pott
CONSPAN® www . bentley.com Date: Jan/4/2010
\Version: 08.01.00.10 1-800-778-4277 CKD:

File Name: 76-21-125-21-124 U72C.csl Date:

Span:1, Beam:1

RELEASE STRESSES (ksi)

Bottom: 0272 0973; 0.86

'_1 1667 1531

Units: U.S. Units Design Code: AASHTO LRFD 22



Colorado DOT Sheet: DS-2

4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
ows® 3 s 297
Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Poit
CONSPAN® www.bentley.com Date: Jan/4/2010
P \Version: 08.01.00.10 1-800-778-4277 CKD:
(I File Name: 76-21-125-21-124 U72C.csl Date:

 0.10L/0.90L |0.20L/0.80L |

-top x; -0, -0.103 -0.015
Precasttop| :0.199 -0.298 :0.214 -0.010 0253

| Boftom 0900 1.567 1.442 1.136 0977,

VE MOMENT ENVELOPE SERVICE 1 (Final 2,

10L/0.90L - 0.20L/0.
0.019 0.03
0057 027
0.794 0.846 |

CAMBER / DEFLECTION (in) at Midspan (0.5 x L = 37.25 ft)
SERVICE | - e
 Release Mult Erection
Prestress.  0.701 1.80 . . (N
Self Wt.  -0.234 1.85  -0.432 2.40 -0561]
Deck + Haunch -0.269 2.30 §>>—0.618
- DL-Prec. (DC) \; ~ 0.000 3.00 0.000

Units: U.S. Units Design Code: AASHTO LRFD ZZ}



¢

Colorado DOT

ot @ﬂ%i g 4201 E. Arkansas Ave. Denver CO 80222
Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008.
CONSPAN® www.bentley.com

Version: 08.01.00.10 1-800-778-4277

File Name: 76-21-125-21-124 U72C.csl

Sheet: DS-3
Job No: BR R600-
297

By: A. Pott

Date: Jan/4/2010
CKD:

Date:

Positive values indicate upward deflection.

thnits: U.S. Units Design Code: AASHTO LRFD

M




Colorado DOT Sheet: DS-1

ot i 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
‘=4 Bentley 207
Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/4/2010
£ Version: 08.01.00.10 1-800-778-4277 CKD:
5 File Name: 76-21-125-21-124 U72C.csl Date:

PROPERTIES

Span: 1, Beam: 1

PRECAST DATA:

GENERAL BRIDGE DATA:

Curbte
<Beam Spac. Lt./Rt

11.00/25.00 : ft

P,
s

H
§

Effectlve : w:dth

GENERAL LOAD DATA:

Dead loads on composite: See Project info for composite loads

GENERAL SPAN DATA:

* Overall length 76 OOO

2,

(:’

228

Units: U.S. Units Design Code: AASHTO LRFD
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Colorado DOT

@n?l@g 4201 E. Arkansas Ave. Denver CO 80222

CONSPAN® www.bentley.com
\Version: 08.01.00.10 1-800-778-4277
File Name: 76-21-125-21-124 _U72C.csl

Program LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008.

Sheet: DS-2
Job No: BR R600-
297

By: A. Pott

Date: Jan/4/2010
CKD:

Date:

KERN POINTS:

{Upper 54.09 i
Tower 177

DISTRIBUTION FACTORS (Art. 4.6.2.2):

#) Lever rule (C4.6.2.2.1)

Dead Loads and Pedestrian Load distributed based on Tributary Fraction

: Flexure Prestressed
Compression conirolied sactions
Tension controlled sections

Shear

Units: U.S. Units Design Code: AASHTO LRFD

026




; Coloradec DOT Sheet: DS-3

r’“ alBi .
?’ § &'ﬂ‘ﬂ. ] 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
oo Fhondb LA Q 297
Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/4/2010
s Version: 08.01.00.10 1-800-778-4277 CKD:
¢ File Name: 76-21-125-21-124_U72C.csl Date:
Span: 1, Beam: 1
SECTION PROPERTIES:
Area 4034.8 |2 #
Total Height 8440 in
;qu. of Inertia (Ixx
(#) Of Total Section using Ect/Ec = 0.8944
Use transformed strand and rebar: Strand Only

Span: 1, Beam: 1
STRESS LIMITS (Art. 5.9.4):

STRESS LIMITS AT RELEASE BEFORE LOSSES:

P
{
|

Units: U.S. Units Design Code: AASHTO LRFD



P | e ’ Colorado DOT
g :B% ntl@g 4201 E. Arkansas Ave. Denver CO 80222

Program: LEAP® Copyright © Bentley Systems, inc. 1984 - 2008.
CONSPAN® www.bentley.com

Version: 08.01.00.10 1-800-778-4277

File Name: 76-21-125-21-124 U72C.csl

Sheet: DS-4
Job No: BR R600-
297

By: A. Pott

Date: Jan/4/2010
CKD:

Date:

STRESS LIMITS AT FINAL AFTER LOSSES:

~9.00 ksi!  7.20 ksi.
575138 ksi 514419 ksi

STRESS LIMITS AT FINAL 2 (P/S + DL):

‘Maxcomp.  4.05 ksi, 3.24 ksi|

STRESS LIMITS AT FINAL 3 ( 50% P/S + 50% DL + LL):

g
i

7

Span: 1, Beam: 1

PRESTRESSED STEEL:

30 strands, 6/10-270K-LL, Low relaxation strands
Depressed at 0.35L ( 26.60 ft from member end )

END PATTERN (Ycg = 3.46 in):

Units: U.S. Units Design Code: AASHTO LRFD

228




Sheet: DS-5

Colorado DOT

> iB% ﬁ‘tl@g 4201 E. Arkansas Ave. Denver CO 80222

Job No: BR R600-
297

Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/4/2010
Version: 08.01.00.10 1-800-778-4277 CKD:
File Name: 76-21-125-21-124 U72C.csl Date:
16@2.250in 8 @ 4.060in 6 @ 5.880in | |
SHIELDING AND REDUCED INITIAL PULLS:
4 US#3[M10] ' 60.
LOSSES
Note: Values are calculated at Midspan

Units: U.S. Units Design Code: AASHTO LRFD




Colorado DOT Sheet: DS-6

; &nil@g 4201 E. Arkansas Ave. Denver CO 80222 zgt;b No: BR R600
Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/4/2010
Version: 08.01.00.10 1-800-778-4277 CKD:

File Name: 76-21-125-21-124 U72C.csl Date:

AASHTO LOSSES

| Elastic Shortening ** 8.29 ksi (Eq 5.9.5.2.3a-1), (fcgp= 1.449 ksi) |

:
i

id

g
|

Prestressing Stress Limit Check (Table 5.9.3.1)
initial fpi = 202.5 ksi < 0.75 fpu, OK
initial fpe = 183.3 ksi < 0.80 fpy, OK

** Since the transformed section properties option has been selected, even though ES losses
have been calculated explicitly here, they are not included as a part of stress calculations.
Please see theory section for complete explanation.

229

Units: U.S. Units Design Code: AASHTO LRFD



Colorado DOT Sheet: DS-1

%ﬂii@g 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
—_ | 297
Program LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/4/2010
Version: 08.01.00.10 1-800-778-4277 CKD:
File Name: 76-21-125-21-124 U72C.csl Date:

Span:1, Beam:2

RELEASE STRESSES (ksi)

Compression |

Precast-top> . 181 v
' Bottom 0275 0976 08653

0966 1616 1483

231

Units: U.S. Units Design Code: AASHTO LRFD



Colorado DOT Sheet DS-2

i
i % - it 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
=1 Beniley 297
Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® ' www.bentley.com Date: Jan/4/2010
\Version: 08.01.00.10 1-800-778-4277 CKD:
File Name: 76-21-125-21-124 U72C.csl Date:

 Prec 0.
0.8

Bottom |

0.757  1.033. 0.942

2040.1
5776.8

© DL-Prec. (DG

25

Units: U.S. Units Design Code: AASHTO LRFD



Program: LEAP®
CONSPAN®
\Version: 08.01.00.10

24 Bentle

Colorado DOT
g 4201 E. Arkansas Ave. Denver CO 80222

Copyright © Bentley Systems, Inc. 1984 - 2008.
www.bentley.com
1-800-778-4277

File Name: 76-21-125-21-124 U72C.csl

Sheet: DS-3
Job No: BR R600-
297

By: A. Pott

Date: Jan/4/2010
CKD:

Date:

Positive values indicate upward deflection.

Units: U.S. Units

Design Code: AASHTO LRFD



Colorado DOT Sheet: DS-1

| 5

BV ettt Fat 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
= Bentley

Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/4/2010
Version: 08.01.00.10 1-800-778-4277 CKD:

File Name: 76-21-125-21-124 _U72C.csl Date:

Span:1, Beam:7

RELEASE STRESSES (ksi)

% Location, ft: 3.00

IFINAL STRESSES (ksi)

 Final 1 (P/S+DL+LL)

-0.162 1 -0.

254

Units: U.S. Units Design Cede: AASHTO LRFD



Sheet: DS-2
Job No: BR R600-

i

Colorado DOT
e xﬂ@g 4201 E. Arkansas Ave. Denver CO 80222
' - 297
Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
Date: Jan/4/2010
CKOD:
Date:

Program: LEAP®
www.bentley.com
1-800-778-4277

CONSPAN®
Version: 08.01.00.10

File Name: 76-21-125-21-124 U72C.

csl

Ing
ast-top -
Bottom

0.7571

1.026} 0.931

ULTIMATE MOMENT (k.ft)

136064

670511 97364

5776.8

1172911 11730.2. 11509.6

432 240 0561
| 2.301-0.653
00 -0.152

Units: U.S. Urits

Design Code: AASHTO LRFD

235



Program: LEAP®
CONSPAN®
Version: 08.01.00.10

Colorado DOT

@ﬁﬁ@g 4201 E. Arkansas Ave. Denver CO 80222

Copyright © Bentley Systems, inc. 1984 - 2008.
www.bentley.com
1-800-778-4277

File Name: 76-21-125-21-124 U72C.csl

Sheet: DS-3
Job No: BR R600-
297

By: A. Pott

Date: Jan/4/2010
CKD:

Date:

Positive values indicate upward deflection.

Units: U.S. Unils

Design Code: AASHTO LRFD

226



Colorado DOT

Sheet: DS-1

Span: 1, Beam: 2

PRECAST DATA:

ft

TOPPING DATA:

i Deck

: Thickness |

8.000:in

s

{ Effective | width . ini (Art. 4.6.2.6.1)

GENERAL LOAD DATA:

Dead loads on precast:
UNITS: (Point: kips, Location: ft)
(Line: ki)

| s S

fj’ d = 3 i ; 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/4/2010
Version: 08.01.00.10 1-800-778-4277 CKD:

File Name: 76-21-125-21-124 U72C.csl Date:
PROPERTIES

Units: U.S. Units Design Code: AASHTO LRFD

37



Colorado DOT

‘ @nﬂeg 4201 E. Arkansas Ave. Denver CO 80222

File Name: 76-21-125-21-124_U72C.csl

Program LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008.
CONSPAN® www.bentley.com
Version: 08.01.00.10 1-800-778-4277

Sheet: DS-2
Job No: BR R600-
297

By: A. Pott

Date: Jan/4/2010
CKD:

Date:

Dead loads on composite: See Project info for composite loads

GENERAL SPAN DATA:

- Overall length |
% Release leng!
¢ De3|gn length

KERN POINTS:

DISTRIBUTION FACTORS (Art. 4.6.2.2):

Live Negative Moment  Left Side | (2+ lanes Ioaded) 11.498 | (Calculated) - #)

#) Leverrule (C4.6.2.2.1)

Dead Loads and Pedestrian Load distributed based on Tributary Fraction

+ Pedestrian ;: 0.127 | (Calculated)

Flexure Prestressed ‘
Compressmn controlled sectlons : 0 75

.
%

Units: U.S. Units Design Code: AASHTO LRFD

233



File Name: 76-21-125-21-124 U72C.csl

P | Colorado DOT

W i ERETTL 4201 E. Arkansas Ave. Denver CO 80222
=1 Bentley

Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008.
CONSPAN® www.bentley.com

\Version: 08.01.00.10 1-800-778-4277

Sheet: DS-3
Job No: BR R600-
297

By: A. Pott

Date: Jan/4/2010
CKD:

Date:

g
§
i
b
§

Tension cont

Span: 1, Beam: 2

SECTION PROPERTIES:

#) Of Total Section using Ect/Ec = 0.8944

Use transformed strand and rebar: Strand Only

Span: 1, Beam: 2
STRESS LIMITS (Art. 5.9.4):

STRESS LIMITS AT RELEASE BEFORE LOSSES:

Units: U.S. Units Design Code: AASHTO LRFD

29



Colorado DOT
H

CONSPAN® www.bentley.com
Version: 08.01.00.10 1-800-778-4277

File Name: 76-21-125-21-124 U72C._csl

297

@ﬁnﬂeg 4201 E. Arkansas Ave. Denver CO 80222

Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008.

Sheet: DS-4
Job No: BR R600-

By: A. Pott

Date: Jan/4/2010
CKD:

Date:

STRESS LIMITS AT FINAL 2 (P/S + DL):

—

STRESS LIMITS AT FINAL 3 ( 50% P/S + 50% DL + LL ):

: Max comp

SERVICE lll (Tension):

| Max tens |

Span: 1, Beam: 2

PRESTRESSED STEEL.:

Units: U.S. Units Design Code: AASHTO LRFD

2U0



Colorado DOT

e nﬂ@g 4201 E. Arkansas Ave. Denver CO 80222

CONSPAN® www.bentley.com
Version: 08.01.00.10 1-800-778-4277

File Name: 76-21-125-21-124 U72C.csl

Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008.

Sheet: DS-5
Job No: BR R600-
297

By: A. Pott

Date: Jan/4/2010
CKD:

Date:

30 strands, 6/10-270K-LL, Low relaxation strands
Depressed at 0.35L ( 26.60 ft from member end )

END PATTERN (Ycg = 3.46 in):

16 @2.250ini8@4.060in 6 @5.880in |

SHIELDING AND REDUCED INITIAL PULLS:

Check for Art. 5.11.4.3 (debond termination distances): OK

6.510/in2 |

Initial Pull 11318.3 g kips

REINFORCING STEEL:

(ksi|

Stirrups:

T ——

| 500 169167 59.0833)

k3

Units: U.S. Units Design Code: AASHTO LRFD

241




p—m i Colorado DOT
o gﬂ’i‘ 4201 E. Arkansas Ave. Denver CO 80222

H

Progra

CONSPAN® www.bentley.com
Version: 08.01.00.10 1-800-778-4277

File Name: 76-21-125-21-124 U72C.csl

m: LEAP® Copyright © Bentley Systems, inc. 1984 - 2008.

Sheet: DS-6

Job No: BR R600-

297
By: A. Pott

Date: Jan/4/2010

CKD:
Date:

4:US#3[M10]:60.0: 0.44  3.33.59.0833:75.7500

LOSSES

Note: Values are calculated at Midspan

[4)]

tr. area

S

=<

AASHTO LOSSES

Elastic Shortening ** 8.29 ksi (Eq 5.9.5.2.3a-1), (fcgp= 1.449 ksi) |

" 10.92 ks

Prestressing Stress Limit Check (Table 5.9.3.1)
initial fpi = 202.5 ksi < 0.75 fpu, OK
initial fpe = 183.3 ksi < 0.80 fpy, OK

Please see theory section for complete explanation.

(5.39 %)

e T

** Since the transformed section properties option has been selected, even though ES losses
have been calculated explicitly here, they are not included as a part of stress calculations.

Units: U.S. Units Design Code: AASHTO LRFD
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Colorado DOT Sheet: DS-1

; 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
e | g 297
Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Poit
CONSPAN® www.bentley.com Date: Jan/4/2010
VVersion: 08.01.00.10 1-800-778-4277 CKD:
File Name: 76-21-125-21-124 U72C.csl Date:

Span:1, Beam:3

RELEASE STRESSES (ksi)

i Location, ft: 3.000

FINAL STRESSES (ksi)

29650 37.250

1599 1.456

243

Units: U.S. Units Design Code: AASHTO LRFD



Colorado DOT Sheet: DS-2

@nil@g 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/4/2010
Version: 08.01.00.10 1-800-778-4277 CKD:
File Name: 76-21-125-21-124 _U72C.csl Date:

0.852

Bottom, 0.757 1.024. 0.929 0.696 0.471 0.350 0.251 0.213]

ULTIMATE MOMENT (k.ft)

Mu-prv'd : 5423.

CAMBER / DEFLECTION (in) at Midspan (0.5 x L = 37.25 ft)

&

. DLPrec.C) 0,061

Units: U.S. Units Design Code: AASHTO LRFD qu’f



Colorado DOT

He ﬂﬂ@ g 4201 E. Arkansas Ave. Denver CO 80222

Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008.
CONSPAN® www.bentley.com
Version: 08.01.00.10 1-800-778-4277

File Name: 76-21-125-21-124 U72C.csl

Sheet: DS-3
Job No: BR R600-
297

By: A. Polt

Date: Jan/4/2010
CKD:

Date:

Positive values indicate upward deflection.

Units: U.S. Units Design Code: AASHTO LRFD

4



—_ Colorado DOT

é

: @ﬁi’l@g 4201 E. Arkansas Ave. Denver CO 80222

Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008.

Sheet: DS-1
Job No: BR R600-
297

Span: 1, Beam: 3

PRECAST DATA:

Sectionid :U72C
T

TOPPING DATA:

{Deck | Thickness 8.000iin;

26.1)

GENERAL LOAD DATA:

Dead loads on precast:
UNITS: (Point: kips, Location: ft)
(Line: klif)

By: A. Pott
CONSPAN® www.bentley.com Date: Jan/4/2010
Version: 08.01.00.10 1-800-778-4277 CKbD:
File Name: 76-21-125-21-124 U72C.csl Date:
PROPERTIES

Units: U.S. Units Design Code: AASHTO LRFD

24 &




Colorado DOT

CONSPAN® www.bentley.com
Version: 08.01.00.10 1-800-778-4277

File Name: 76-21-125-21-124_U72C.csl

& ﬂﬂ'@g 4201 E. Arkansas Ave. Denver CO 80222

Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008.

Sheet: DS-2
Job No: BR R600-
297

By: A. Potit

Date: Jan/4/2010
CKD:

Date:

Dead loads on composite: See Project info for composite loads

GENERAL SPAN DATA:

1,498 (Calculated) | ()

(2+ lanes loaded) : 1.700 g (Calculated) % (#)f
la . d) @) |

(#) Leverrule (C4.6.2.2.1)

Dead Loads and Pedestrian Load distributed based on Tributary Fraction

Pedestrian | 0.127 : (Calculated)

RESISTANCE FACTORS (Art. 5.5.4.2):

Units: U.S. Units Design Code: AASHTO LRFD

247




| i Colorado DOT

| %B% nfl@ig 4201 E. Arkansas Ave. Denver CO 80222

CONSPAN® www.bentley.com
Version: 08.01.00.10 1-800-778-4277

File Name: 76-21-125-21-124_U72C.csl

Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008.

Sheet: DS-3
Job No: BR R600-
297

By: A. Pott

Date: Jan/4/2010
CKD:

Date:

Span: 1, Beam: 3

SECTION PROPERTIES:

i~

Mom. of Inertia (lyy) |
(#) Of Total Section using Ect/Ec = 0.8944

Use transformed strand and rebar: Strand Only

31912

Span: 1, Beam: 3
STRESS LIMITS (Art. 5.9.4):

STRESS LIMITS AT RELEASE BEFORE LOSSES:

Units: U.S. Units Design Code: AASHTO LRFD -




Colorado DOT

@ﬁi‘l@g 4201 E. Arkansas Ave. Denver CO 80222

CONSPAN® www.bentley.com
Version: 08.01.00.10 1-800-778-4277

File Name: 76-21-125-21-124 U72C.csl

Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008.

Sheet: DS-4
Job No: BR R600-
297

By: A. Pott

Date: Jan/4/2010
CKD:

Date:

| Strength
 Elasticit

STRESS LIMITS AT FINAL AFTER LOSSES:

g

Max comp 360 ksi: 2.88 ks

SERVICE lll (Tension):

iMax tens |

Span: 1, Beam: 3

PRESTRESSED STEEL:

Units: U.S. Units Design Code: AASHTO LRFD

249




Colorado DOT Sheet: DS-5

- ety PN 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
=1 Bentley R
Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/4/2010
Version: 08.01.00.10 1-800-778-4277 CKD:
File Name: 76-21-125-21-124 U72C.csl Date:

30 strands, 6/10-270K-LL, Low relaxation strands
Depressed at 0.35L ( 26.60 ft from member end )

END PATTERN (Ycg = 3.46 in):

16@2250in 8 @4.060in 6 @5.880in. |

SHIELDING AND REDUCED INITIAL PULLS:

Total Strand Area

R
: Initial Pull

REINFORCING STEEL.:

Units: U.S. Units Design Code: AASHTO LRFD 259



Colorado DOT Sheet: DS-6

P By o e B ena g 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
=1 Bentley o

Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott

CONSPAN® www.bentley.com Date: Jan/4/2010

Version: 08.01.00.10 1-800-778-4277 CKD:

File Name: 76-21-125-21-124 U72C.csl Date:

LOSSES

Note: Values are calculated at Midspan

AASHTO LOSSES

i Elastic Shortening ™ 8.29 ksi (Eq 5.9.5.2.3a-1), (fcgp= 1.449 ksi) |

T 5.06 %) |

(916%)

Prestressing Stress Limit Check (Table 5.9.3.1)
initial fpi = 202.5 ksi < 0.75 fpu, OK
initial fpe = 184.0 ksi < 0.80 fpy, OK

** Since the transformed section properties option has been selected, even though ES losses
have been calculated explicitly here, they are not included as a part of stress calculations.
Please see theory section for complete explanation.

Units: U.S. Units

251

Design Code: AASHTO LRFD
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Colorado DOT Sheet: DS-1

4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
: 297
Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/4/2010
Version: 08.01.00.10 1-800-778-4277 CKD:

File Name: 76-21-125-21-124 U72C.csl Date:

Span:3, Beam:1

'RELEASE STRESSES (ksi)

63.500 |

. Location, ft:

Units: U.S. Units Design Code: AASHTO LRFD Z 2 3



Colorado DOT Sheet: DS-2

ey 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
K | @nil@g ve 297
Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/4/2010
Version: 08.01.00.10 1-800-778-4277 CKD:
File Name: 76-21-125-21-124 U72C.csl Date:

-top

Bottom: 1.733| 2.561: 2.422 1.800 1.027 0.695 0.540 0.466

3 e

Mu-prv'd | 16555.3 18027.6  25812.9.  27130.8. 282091

28748.3) 28748.31 28478.7

Note: Check minimum reinforcement criteria
(LRFD Art. 5.7.3.3.2) in Ultimate Moment detailed report.

CAMBER / DEFLECTION (in) at Midspan (0.5 x L = 62.50 ft)

Units: U.S. Units Design Code: AASHTO LRFD 25‘1



Colorado DOT Sheet: DS-3

i = 4 ¥ § 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
=4 Beniley 207
Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/4/2010
Version: 08.01.00.10 1-800-778-4277 CKD:
File Name: 76-21-125-21-124 U72C.csl Date:

Tota 2.705 | 2642 0.623 |

Positive values indicate upward deflection.

Units: U.S. Units Design Code: AASHTO LRFD 2 55



Colorado DOT

% nil@g 4201 E. Arkansas Ave. Denver CO 80222

Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008.

Sheet: DS-1
Job No: BR R600-
297

Span: 3, Beam: 1

PRECAST DATA:

Z
Z

%
(E

Section id : U72C
:

GENERAL BRIDGE DATA:

{ Bridge Width : 197.00 : ft
g'jG,u

TOPPING DATA:

8.000:in .

Thickness

 Deck
{Haun

| Effective | widt

GENERAL LOAD DATA:

Dead loads on composite: See Project info for composite loads

GENERAL SPAN DATA:

 Overall length | 127.000 ft

By: A. Pott
CONSPAN® www.bentley.com Date: Jan/4/2010
\Version: 08.01.00.10 1-800-778-4277 CKbD:
File Name: 76-21-125-21-124 U72C.csl Date:
PROPERTIES

Units: U.S. Units Design Code: AASHTO LRFD

256




Colorado DOT Sheet: DS-2

\

P j IRE = &0 w5 1 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/4/2010
\Version: 08.01.00.10 1-800-778-4277 CKD:

File Name: 76-21-125-21-124 U72C.csl Date:

DISTRIBUTION FACTORS (Art. 4.6.2.2):

i Live Negative Moment : Left Side | (2+ lanes loaded) | 1.657 | (Calculated) | (#)

Live Shear f (2+ lanes loaded) | 1.880 (Calculated) | (#)
ed) - (14 ate

:
!
:

#) Lever rule (C4.6.2.2.1)

Dead Loads and Pedestrian Load distributed based on Tributary Fraction

| Pedestrian  0.119 ; (Calculated

d
rolled section
ed sections

Units: U.S. Units Design Code: AASHTO LRFD 25 7



Colorado DOT

‘B@ ﬁ?i@g 4201 E. Arkansas Ave. Denver CO 80222

CONSPAN® www.bentley.com
Version: 08.01.00.10 1-800-778-4277

File Name: 76-21-125-21-124 U72C.csl

Program LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008.

Sheet: DS-3
Job No: BR R600-
297

By: A. Pott

Date: Jan/4/2010
CKD:

Date:

Span: 3, Beam: 1

SECTION PROPERTIES:

#) Of Total Section using Ect/Ec = 0.8944

Use transformed strand and rebar: Strand Only

Span: 3, Beam: 1
STRESS LIMITS (Art. 5.9.4):

STRESS LIMITS AT RELEASE BEFORE LOSSES:

rength
Elasticity
Max com
Max tens

Units: U.8. Units Design Code: AASHTO LRFD

5%




il W Colorado DOT Sheet: DS-4

r SeF=1 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
=1 Bentley
Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/4/2010
Version: 08.01.00.10 1-800-778-4277 CKD:
File Name: 76-21-125-21-124 U72C.csl Date:

STRESS LIMITS AT FINAL AFTER LOSSES:

720 kst
kst 5144 19 ksi

STRESS LIMITS AT FINAL 3 ( 50% P/S + 50% DL + LL ):

§

3.60 ksi: 2.88 ks

SERVICE Il (Tension):

Span: 3, Beam: 1

PRESTRESSED STEEL:

76 strands, 6/10-270K-LL, Low relaxation strands
Depressed at 0.35L ( 44.45 ft from member end )

END PATTERN (Ycg = 14.82 in):

25

Units: U.S. Units Design Code: AASHTO LRFD



Colorado DOT

: @ﬁfl@g 4201 E. Arkansas Ave. Denver CO 80222

CONSPAN® www.bentley.com
\Version: 08.01.00.10 1-800-778-4277

File Name: 76-21-125-21-124 U72C.csl

Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008.

Sheet: DS-5
Job No: BR R600-
297

By: A. Pott

Date: Jan/4/2010
CKD:

Date:

[15 @ 5.880
2@ 59.500 i
12@67.500i

23@2.2501i
2@61.50010
2@69.500in

MID PATTERN (Ycg = 4.64 in):
(A) Draped:

(B) Straight:

{15@5.880in 23 @2.250in 24 @ 4.060in | |

SHIELDING AND REDUCED INITIAL PULLS:

Stirrups:

Units: U.S. Units Design Code: AASHTO LRFD




Colorado DOT Sheet: DS-6

, i .

??’ E @ n?l@ § 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
et § wor AR g 297

Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/4/2010
Version: 08.01.00.10 1-800-778-4277 CKbD:

File Name: 76-21-125-21-124 U72C.csl Date:

LOSSES

Note: Values are calculated at Midspan

AASHTO LOSSES

1 Elastic Shortening ** 18.26 ksi (Eq 5.9.5.2.3a-1), (fcgp= 3.191 ksi) |

T (668%).
(A5 70%)

Prestressing Stress Limit Check (Table 5.9.3.1)
initial fpi = 202.5 ksi < 0.75 fpu, OK
initial fpe = 170.7 ksi < 0.80 fpy, OK

** Since the transformed section properties option has been selected, even though ES losses
have been calculated explicitly here, they are not included as a part of stress calculations.
Please see theory section for complete explanation.

Units: U.S. Units Design Code: AASHTO LRFD




v Colorado DOT
@ﬁ‘i‘l g 4201 E. Arkansas Ave. Denver CO 80222

Copyright © Bentley Systems, Inc. 1984 - 2008.
CONSPAN® www.bentley.com

\Version: 08.01.00.10 1-800-778-4277

File Name: 76-21-125-21-124 U72C.csl

Program: LEAP®

Sheet: DS-1
Job No: BR R600-
297

By: A. Pott

Date: Jan/4/2010
CKD:

Date:

Span:3, Beam:2

‘RELEASE STRESSES (ksi)

iIFINAL STRESSES (ksi)

pping-top |
| Precasttop |

Bottom |

Units: U.S. Units Design Code: AASHTO LRFD

2L



H

Program: LEAP®
CONSPAN®
Version: 08.01.00.10

Colorado DOT

_j ‘B@ﬁﬂ.@g 4201 E. Arkansas Ave. Denver CO 80222

Copyright © Bentley Systems, Inc. 1984 - 2008.

www.bentley.com
1-800-778-4277

File Name: 76-21-125-21-124_U72C.csl

Sheet: DS-2
Job No: BR R600-
297

By: A. Pott

Date: Jan/4/2010
CKD:

Date:

Topping-top ;%

-0.100: -0.088

-0.080; -0.203

Bottom §

1.6371 2474 2.339 0.984

0487 0411

Mu-prv'd | 16564.1 | 18039.7

ULTIMATE MOMENT (k.ft)

271805| 282590

28798.21 28798.21 28528

CAMBER / DEFLECTION (in) at Midspan (0.5 x L. = 62.50 ft)

DL-Prec. (DC)

Units: U.S. Units

Design Code: AASHTO LRFD

262



2 Bentley

Program: LEAP®
CONSPAN®

\Version: 08.01.00.10

File Name: 76-21-125-21-124

Colorado DOT
4201 E. Arkansas Ave. Denver CO 80222

Copyright © Bentley Systems, Inc. 1984 - 2008.
www.bentley.com

1-800-778-4277

U72C.csl

Sheet: DS-3
Job No: BR R600-
297

By: A. Pott

Date: Jan/4/2010
CKD:

Date:

Positive values indicate upward deflection.

Units: U.S. Units

Design Code: AASHTO LRFD



Colorado DOT Sheet: DS-1

- ] < \ 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
=1 Bentley e
Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/4/2010
Version: 08.01.00.10 1-800-778-4277 CKD:
File Name: 76-21-125-21-124 U72C._csl Date:

Span:3, Beam:7

iRELEASE STRESSES (ksi)

- Location, ft

FINAL STRESSES (ksi)

2.383: 1.373

Units: U.S. Units Design Code: AASHTO LRFD 2’65’



. Colorado DOT
ﬁfl@g 4201 E. Arkansas Ave. Denver CO 80222

CONSPAN® www.bentley.com
\Version: 08.01.00.10 1-800-778-4277

File Name: 76-21-125-21-124 U72C.csl

Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008.

Sheet: DS-2

Job No: BR R600-

297

By: A. Pott
Date: Jan/4/20
CKD:

Date:

10

asttop, 0273
Bottom .

625 |

0.486

4

: 3279 3.119.

Note: Check minimum reinforcement criteria
(LRFD Art. 5.7.3.3.2) in Ultimate Moment detailed report.

CAMBER / DEFLECTION (in) at Midspan (0.5 x L = 62.50 ft)

Units: U.S. Units Design Code: AASHTO LRFD



- @nﬂ@g 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/4/2010
Version: 08.01.00.10 1-800-778-4277 CKD:

File Name: 76-21-125-21-124 U72C.csl

Colorado DOT Sheet: DS-3

Date:

Total: 2.70

Positive values indicate upward deflection.

Units: U.S. Units

Design Code: AASHTO LRFD



Colorado DOT Sheet: DS-1

it &ﬁi‘l@ § 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
i = g 297
Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/4/2010
Version: 08.01.00.10 1-800-778-4277 CKD:
File Name: 76-21-125-21-124 U72C.csl Date:
PROPERTIES

Span: 3, Beam: 2

PRECAST DATA:

 Fing width

GENERAL BRIDGE DATA:

Bridge Width

| Beam Spac. Lt/Rt | 25.00/ 25.00 | ft

GENERAL LOAD DATA:

Dead loads on precast:
UNITS: (Point: kips, Location: ft)
(Line: kif)

Units: U.S. Units Design Code: AASHTO LRFD 26 ?



Colorado DOT

Beﬁfl@y 4201 E. Arkansas Ave. Denver CO 80222

CONSPAN® www.bentley.com
Version: 08.01.00.10 1-800-778-4277

File Name: 76-21-125-21-124 U72C.csl

Program LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008.

Sheet: DS-2
Job No: BR R600-
297

By: A. Pott

Date: Jan/4/2010
CKD:

Date:

Dead loads on composite: See Project info for composite loads

GENERAL SPAN DATA:

* De3|gn length § 125.000 ft

KERN POINTS:

DISTRIBUTION FACTORS (Art. 4.6.2.2):

i Live Negative Moment  Left Side | (2+ lanes loaded) ; 1.498 | (Calculated) | @

#) Leverrule (C4.6.2.2.1)

Dead Loads and Pedestrian Load distributed based on Tributary Fraction

: Pedestrian | 0.127 | (Calculated)

RESISTANCE FACTORS (Art. 5.5.4.2):

Flexure Reinforced
‘Compression ( 0.75
Tensnon controlled sectlons 0.90 |

exure Prestresse
fFl Prestressed
J - Compression controlled sectnens§ 0;75
] H E

Units: U.S. Units Design Code: AASHTO LRFD

267




=

Colorado DOT

g.Be ntl@g 4201 E. Arkansas Ave. Denver CO 80222

Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008.
CONSPAN® www.bentley.com
Version: 08.01.00.10 1-800-778-4277

File Name: 76-21-125-21-124 U72C.csl

Sheet: DS-3
Job No: BR R600-
297

By: A. Pott

Date: Jan/4/2010
CKD:

Date:

Span: 3, Beam: 2

SECTION PROPERTIES:

(#) Of Total Section using Ect/Ec = 0.8944

i MI(Bx0),

150.00 | pcf

Use transformed strand and rebar: Strand Only

Span: 3, Beam: 2
STRESS LIMITS (Art. 5.9.4):

STRESS LIMITS AT RELEASE BEFORE LOSSES:

Units: U.S. Units

Design Code: AASHTO LRFD

270




Colorado DOT Sheet: DS-4

| ot JF W LN o % | 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
=4 Benlley 207

Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott

CONSPAN® www.bentley.com Date: Jan/4/2010

Version: 08.01.00.10 1-800-778-4277 CKD:

File Name: 76-21-125-21-124 U72C.csl Date:

STRESS LIMITS AT FINAL AFTER LOSSES:

STRESS LIMITS AT FINAL 1 (P/S + DL + LL):

STRESS LIMITS AT FINAL 3 ( 50% P/S + 50% DL + LL):

SERVICE Ill (Tension):

. Max tens

Span: 3, Beam: 2

PRESTRESSED STEEL:

Units: U.S. Units Design Code: AASHTO LRFD 27 l



Colorado DOT

" :; B%n'ﬂ'eg 4201 E. Arkansas Ave. Denver CO 80222

Sheet: DS-5
Job No: BR R600-
297

Units: U.S. Units Design Code: AASHTO LRFD

Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/4/2010
\Version: 08.01.00.10 1-800-778-4277 CKD:
File Name: 76-21-125-21-124_U72C.csl Date:

76 strands, 6/10-270K-LL, Low relaxation strands

Depressed at 0.35L ( 44.45 ft from member end )

END PATTERN (Ycg = 14.82 in):

115@5.880in 23 @2.250in. 2 @ 57.500in. 24 @ 4.060 in |

2@ s ; 0

§2@67500|n 2 @69.500in:

MID PATTERN (Ycg = 4.64 in):

(A) Draped:

(B) Straight:

15@ 5.880in 23 @ 2.250in:24 @ 4.060in | |

SHIELDING AND REDUCED INITIAL PULLS:

10 5.880 in 15.880in:8.00 it § 0.00ift 75.0%

Check for Art. 5.11.4.3 (debond termination distances): OK

_Total Strand /

Initial Pull

Beam Sh

21




A g—— Colorado DOT Sheet: DS-6
-

Note: Values are calculated at Midspan

AASHTO LOSSES

[Elastic Shortening * 18.26 ksi (Eq 5.9.5.2.3a-1), (fcgp= 3.191 ksi) ]

ko
K7

{due ! to Live Loads

(Eq5.9.5.3-

Prestressing Stress Limit Check (Table 5.9.3.1)
initial fpi = 202.5 ksi < 0.75 fpu, OK
initial fpe = 170.9 ksi < 0.80 fpy, OK

** Since the transformed section properties option has been selected, even though ES losses
have been calculated explicitly here, they are not included as a part of stress calculations.
Please see theory section for complete explanation.

. % v £31 § 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
=3 Bentley 207
Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/4/2010
Version: 08.01.00.10 1-800-778-4277 CKbD:
File Name: 76-21-125-21-124 _U72C.csl Date:
LOSSES

Units: U.S. Units Design Code: AASHTO LRFD

213




Colorado DOT Sheet: DS-1

e 41 #~3 1 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. + By: A. Pott
CONSPAN® www.bentley.com . Date: Jan/4/2010
Version: 08.01.00.10 1-800-778-4277 CKD:

File Name: 76-21-125-21-124 U72C.csl Date:

Span:3, Beam:3

RELEASE STRESSES (ksi)

Location, ft 3.000,  12.700]

FINAL STRESSES (ksi)

| st
%Final 1 (P/S+DL+LL) Compression? 5.400§
:

:
:
f:

| Precas;;top
_Botto

1.047 0.882

vV

Units: U.S. Units Design Code: AASHTO LRFD



Colorado DOT Sheet: DS-2

%ﬁ%l g 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
i | Rl 297
Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/4/2010
Version: 08.01.00.10 1-800-778-4277 CKD:
File Name: 76-21-125-21-124_U72C.csl Date:

1.629. 2.439: 2.294

ULTIMATE MOMENT (k.ft)

31659.3

26052.3 324109

Mu-prv'd { 16393.9:17879.9 | 28902.9¢

CAMBER / DEFLECTION (in) at Midspan (0.5 x L = 62.50 ft)

Units: U.S. Units Design Code: AASHTO LRFD 27,§



Colorado DOT Sheet: DS-3

L i

o 2 4 ; j 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
=1 Benfley 2

Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com . Date: Jan/4/2010
Version: 08.01.00.10 1-800-778-4277 CKD:

File Name: 76-21-125-21-124 U72C.csl Date:

Positive values indicate upward deflection.

Units: U.S. Units Design Code: AASHTO LRFD 27é



Colorado DOT

CONSPAN® www.bentley.com
Version: 08.01.00.10 1-800-778-4277

File Name: 76-21-125-21-124_U72C.csl

@nfleg 4201 E. Arkansas Ave. Denver CO 80222

Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008.

Sheet: DS-1
Job No: BR R600-
297

By: A. Pott

Date: Jan/4/2010
CKD:

Date:

PROPERTIES

Span: 3, Beam: 3

PRECAST DATA:

Sectionid ' U72C

GENERAL BRIDGE DATA:

 Deck
Haun

GENERAL LOAD DATA:

Dead loads on precast:
UNITS: (Point: kips, Location: ft)
(Line: ki)

' DC/IDW Type Mag. Loc.
DC iLine :0600. -

Units: U.S. Units Design Code: AASHTO LRFD

>Lre



Colorado DOT

. &n‘ﬂeg 4201 E. Arkansas Ave. Denver CO 80222

%
%
:
bl

File Name: 76-21-125-21-124 U72C.csl

Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008.
CONSPAN® www.bentley.com
Version: 08.01.00.10 1-800-778-4277

Sheet: DS-2
Job No: BR R600-
297

By: A. Pott

Date: Jan/4/2010
CKD:

Date:

Dead loads on composite: See Project info for composite loads

GENERAL SPAN DATA:

;Release n_@th‘ 127.(3)_
' Design length | 125.000 . t|

KERN POINTS:

DISTRIBUTION FACTORS (Art. 4.6.2.2):

i Live Negative Moment ; Left Side | (2+ lanes loaded) : 1.498 : (Calculated) | (#)

N
x.
z

i Live Shear

N
b
3

#) Lever rule (C4.6.2.2.1)

Dead Loads and Pedestrian Load distributed based on Tributary Fraction

i Pedestrian | 0.127 ; (Calculated)

RESISTANCE FACTORS (Art. 5.5.4.2):

: Flexure Reinforced

Compressxon controlled sectlons 0 75

Units: U.S. Units Design Code: AASHTO LRFD

273



- Colorado DOT

o @ﬁil@g 4201 E. Arkansas Ave. Denver CO 80222

CONSPAN® www.bentley.com
Version: 08.01.00.10 1-800-778-4277

File Name: 76-21-125-21-124 _U72C.csl

Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008.

Sheet: DS-3
Job No: BR R600-
297

By: A. Pott

Date: Jan/4/2010
CKD:

Date:

Span: 3, Beam: 3

SECTION PROPERTIES:

(#) Of Total Section using Ect/Ec = 0.8944

Use transformed strand and rebar: Strand Only

Span: 3, Beam: 3
STRESS LIMITS (Art. 5.9.4):

STRESS LIMITS AT RELEASE BEFORE LOSSES:

Units: U.S. Units Design Code: AASHTO LRFD

277



o Colorado DOT

m _ ;Baﬂflgg 4201 E. Arkansas Ave. Denver CO 80222

CONSPAN® www.bentley.com
Version: 08.01.00.10 1-800-778-4277

File Name: 76-21-125-21-124 U72C.csl

Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008.

Sheet: DS-4

Job No: BR R600-
297

By: A. Pott

Date: Jan/4/2010

CKD:

Date:

Strength
Elasticity

Max comp
‘Max tens
iMax tens, |

STRESS LIMITS AT FINAL AFTER LOSSES:

STRESS LIMITS AT FINAL 2 (P/S + DL):

%Max comp i

STRESS LIMITS AT FINAL 3 ( 50% P/S + 50% DL + LL ):

3.60 ksii

{Max comp |

SERVICE Il (Tension):

Span: 3, Beam: 3

PRESTRESSED STEEL:

Units: U.S. Units Design Code: AASHTO LRFD



Colorado DOT Sheet: DS-5

anfl@g 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/4/2010
Version: 08.01.00.10 1-800-778-4277 CKD:
File Name: 76-21-125-21-124 U72C.csl Date:

86 strands, 6/10-270K-LL, Low relaxation strands
Depressed at 0.35L ( 44.45 ft from member end )

END PATTERN (Ycg = 13.78 in):

[25@5.880n 23
2@ '

12 @69.500 in| 2 @ 57.500 in

:

MID PATTERN (Ycg = 4.79 in):
(A) Draped:

2@4.250in: 2@6.250in:2@ 8.250in 2 @ 10.250

%

(B) Straight:

125@5.880in 23 @ 2.250in 24 @ 4.060in; |

SHIELDING AND REDUCED INITIAL PULLS:

b

5.880:in 15.880in 16.00éft . I 439

Check for Art. 5.11.4.3 (debond termination distances): OK

Initial Pull B
| Beam Shitig (PLIAEY

Units: U.S. Units Design Code: AASHTO LRFD 2.3\



Colorado DOT Sheet: DS-6

’ %ﬁfl@g 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
o ! & R 297
Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/4/2010
Version: 08.01.00.10 1-800-778-4277 CKD:
File Name: 76-21-125-21-124 U72C.csl Date:

REINFORCING STEEL:

LOSSES

Note: Values are calculated at Midspan

AASHTO LOSSES

i Elastic Shortening ** 21.07 ksi (Eq 5.9.5.2.3a-1), (fcgp= 3.682 ksi) |

Prestressing Stress Limit Check (Table 5.8.3.1)
initial fpi = 202.5 ksi < 0.75 fpu, OK
initial fpe = 167.9 ksi < 0.80 fpy, OK

** Since the transformed section properties option has been selected, even though ES losses

Units: U.S. Units Design Code: AASHTO LRFD Z% 2



——— Colorado DOT

- catlna®? * L 4201 E. Arkansas Ave. Denver CO 80222
=y Bentley

Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008.
CONSPAN® www.bentley.com

\Version: 08.01.00.10 1-800-778-4277

File Name: 76-21-125-21-124 U72C.csl

Sheet: DS-7
Job No: BR R600-
297

By: A. Pott

Date: Jan/4/2010
CKD:

Date:

have been calculated explicitly here, they are not included as a part of stress calculations.
Please see theory section for complete explanation.

Units: U.S. Units Design Code: AASHTO LRFD

2R3



COLORADO DEPARTMENT OF TRANSPORTATION

DESIGN COMPUTATIONS (Grid)
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Colorado DOT Sheet: DS-1

@nfl%g 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
il | = 297

Program: LEAP® Copyright © Bentley Systems, inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/4/2010
Version: 08.01.00.10 1-800-778-4277 CKD:

File Name: 76-21-125-21-124_U72C.csl Date:

Span:5, Beam:1

IRELEASE STRESSES (ksi)

IFINAL STRESSES (ksi)

g

i Location, ft§

Units: U.S. Units Design Code: AASHTO LRFD 2%{



Colorado DOT Sheet: DS-2

« i
{
; 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
=1 Bentley 2

Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/4/2010
Version: 08.01.00.10 1-800-778-4277 CKD:
File Name: 76-21-125-21-124_U72C.csl Date:

Rt oot MIdSE@Q\
. 0072; 0092
19080 2045
1.148 0.979

{ Topping-top:  0.011

Bottom 1.931. 2.843: 2.720

ULTIMATE MOMENT (k.ft)

Units: U.S. Units Design Code: AASHTO LRFD 226



Sheet: DS-3

Colorado DOT
Job No: BR R600-

“ ntl@y 4201 E. Arkansas Ave. Denver CO 80222
st | T - 297
Program: LEAP® Copyright © Bentley Systems, inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/4/2010
Version: 08.01.00.10 1-800-778-4277 CKD:
File Name: 76-21-125-21-124 U72C.csl Date:

Positive values indicate upward deflection.

237

Units: U.S. Units Design Code: AASHTO LRFD



, Colorado DOT
ﬁ‘il@g 4201 E. Arkansas Ave. Denver CO 80222

Sheet: DS-1
Job No: BR R600-

Span: 5, Beam: 1

PRECAST DATA:

:Section Id : U72C
< Fing width
. ick

GENERAL BRIDGE DATA:

: Bridge Width

TOPPING DATA:

Deck Thickness: 8.000 in

§

GENERAL LOAD DATA:

Dead loads on composite: See Project info for composite loads

GENERAL SPAN DATA:

Overall length  124.000  ft]

nitll 297

Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/4/2010
Version: 08.01.00.10 1-800-778-4277 CKD:

File Name: 76-21-125-21-124 U72C.csl Date:
PROPERTIES

Units: U.S. Units Design Code: AASHTO LRFD

233



Colorado DOT Sheet: DS-2

j LB@ ﬁfl@g 4201 E. Arkansas Ave. Denver CO 80222 zggb No: BR R600-

Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/4/2010
\Version: 08.01.00.10 1-800-778-4277 CKD:

File Name: 76-21-125-21-124 U72C.csl Date:

é DeS|gn Iength

KERN POINTS:

DISTRIBUTION FACTORS (Art. 4.6.2.2):

i Live Negative Moment | Left Side : (2+ lanes loaded) | 1.657 { (Calculated) ; (#) |

‘ Live Shear ‘ (2+ lanes loaded) : 1.880 ! (Calculated) . (#)

#) Lever rule (C4.6.2.2.1)

Dead Loads and Pedestrian Load distributed based on Tributary Fraction

Pedestrian

RESISTANCE FACTORS (Art. 5.5.4.2):

i | Flexure Reinforced |
& mpress:o, zt;ontrolled sectlonszo 7’55j

Units: U.S. Units Design Code: AASHTO LRFD 2 8"7



Colorado DOT Sheet: DS-3

@n'ﬁ'@g 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
el | it % 297

Program: LEAP® : Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/4/2010
\Version: 08.01.00.10 1-800-778-4277 CKD:

File Name: 76-21-125-21-124 U72C.csl Date:

Span: 5, Beam: 1

SECTION PROPERTIES:

150.00 |

(#) Of Total Section using Ect/Ec = 0.8944

Use transformed strand and rebar: Strand Only

Span: 5, Beam: 1
STRESS LIMITS (Art. 5.9.4):

STRESS LIMITS AT RELEASE BEFORE LOSSES:

Maxtens
| Max tens,  wireinf|

Units: U.S. Units Design Code: AASHTO LRFD Z 90



Colorado DOT Sheet: DS-4

S = %ni’l g 4201 E. Arkansas Ave. Denver CO 80222 2£b No: BR R600
Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/4/2010
Version: 08.01.00.10 1-800-778-4277 CKD:

File Name: 76-21-125-21-124 U72C.csl Date:

STRESS LIMITS AT FINAL AFTER LOSSES:

Span: 5, Beam: 1

PRESTRESSED STEEL:

76 strands, 6/10-270K-LL, Low relaxation strands
Depressed at 0.35L ( 43.40 ft from member end )

END PATTERN (Ycg = 14.82 in):

Units: U.S. Units Design Code: AASHTO LRFD 25? l



Colorado DOT Sheet: DS-5

&nileg 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
el ' T - 297

Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/4/2010
Version: 08.01.00.10 1-800-778-4277 CKD:

File Name: 76-21-125-21-124 U72C.csl Date:

in 24 @ 4.060 in
n 2@65500in

MID PATTERN (Ycg = 4.64 in):
(A) Draped:

(B) Straight:

15@5.880in 23 @ 2.250in 24 @ 4.060in |

SHIELDING AND REDUCED INITIAL PULLS:

LOSSES

Note: Values are calculated at Midspan

Units: U.S. Units Design Code: AASHTO LRFD ’ 2@2_



§ o Colorado DOT Sheet: DS-6

@ ;Bg ﬁfl@g 4201 E. Arkansas Ave. Denver CO 80222 Z;c;b No: BR R600-

Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/4/2010
Version: 08.01.00.10 1-800-778-4277 CKD:

File Name: 76-21-125-21-124 U72C.csl Date:

AASHTO LOSSES

{ Elastic Shortening ** 18.50 ksi (Eq 5.9.5.2.3a-1), (fcgp= 3.233 ksi) |

Prestressing Stress Limit Check (Table 5.9.3.1)
initial fpi = 202.5 ksi < 0.75 fpu, OK
initial fpe = 171.2 ksi < 0.80 fpy, OK

** Since the transformed section properties option has been selected, even though ES losses
have been calculated explicitly here, they are not included as a part of stress calculations.
Please see theory section for complete explanation.

Units: U.S. Units Design Code: AASHTO LRFD LQ&



Colorado DOT Sheet: DS-1

: anfleg 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
s 3 Tt & o 297
Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/4/2010
\Version: 08.01.00.10 1-800-778-4277 CKD:
File Name: 76-21-125-21-124 U72C.csl Date:

Span:5, Beam:2

IRELEASE STRESSES (ksi)

Location, ft: 3.000 37.200: 49.600 ? 62.000; 43.400

FINAL STRESSES (ksi)

§ Final 1 (P/S+DL+LL) Compression

2007 148
1.046: 0.871

29H

Units: U.S. Units Design Code: AASHTO LRFD



Colorado DOT Sheet: DS-2

W A ] 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
=1 Bentley 22
Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/4/2010
Version: 08.01.00.10 1-800-778-4277 CKD:
File Name: 76-21-125-21-124 U72C.csl Date:

0102 0.095

-0.127:-0.112-0.105

i Bottom; 1.806; 2.731: 2.612| 1.968 | 11411 0.695 0.527

IULTIMATE MOMENT (k.ft)

28259:0% 28798.2. 28798.2 285286

Mu-prv'd | 16568.2 17802.1|  25854.3]

CAMBER / DEFLECTION (in) at Midspan (0.5 x L = 61.25 ft)

Units: U.S. Units Design Code: AASHTO LRFD ZO{S/



Colorado DOT Sheet: DS-3

A= y 4 = 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
=g @ﬁﬂ@g 297
Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/4/2010
Version: 08.01.00.10 1-800-778-4277 CKD:
File Name: 76-21-125-21-124 U72C.csl Date:

Positive values indicate upward deflection.

Units: U.S. Units Design Code: AASHTO LRFD 2@



P Colorado DOT Sheet: DS-1

eﬂﬂtl@g 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
- o g - 297
Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/4/2010
Version: 08.01.00.10 1-800-778-4277 CKD:
File Name: 76-21-125-21-124 U72C.csl Date:

Span:5, Beam:7

RELEASE STRESSES (ksi)

 Location, ft1

IFINAL STRESSES (ksi)

| Precast-top|
sttom

129242762

0.827

Units: U.S. Units Design Code: AASHTO LRFD ?ﬂ 7



Colorado DOT Sheet: DS-2

» ,
i 1 T I W% : -
e % - @nil@g 4201 E. Arkansas Ave. Denver CO 80222 2£b No: BR R600
Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/4/2010
Version: 08.01.00.10 1-800-778-4277 CKD:
File Name: 76-21-125-21-124 U72C.csl Date:

1113 0.7411

0.102§

Bottom: 1.806, 2.719. 2594 1.039| 0375, 0.280)

ULTIMATE MOMENT (k.ft)

Units: U.S. Units Design Code: AASHTO LRFD 24%



Colorado DOT Sheet: DS-3

Pidd i 550797 £ 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
=4 Bentley R

Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/4/2010
Version: 08.01.00.10 1-800-778-4277 CKD:

File Name: 76-21-125-21-124 U72C.csl Date:

Positive values indicate upward deflection.

294

Units: U.S. Units Design Code: AASHTO LRFD



Colorado DOT

@n’i‘l%g 4201 E. Arkansas Ave. Denver CO 80222

Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008.

Sheet: DS-1
Job No: BR R600-
297

PRECAST

Span: 5, Beam: 2

DATA:

i Section id

U72c |

GENERAL BRIDGE DATA:

Bridge Width ‘ 197.00: ft

TOPPING DATA:

GENERAL LOAD DATA:

Dead loads on precast:
UNITS: (Point: kips, Location: ft)
(Line: kif)

By: A. Pott
CONSPAN® www.bentley.com Date: Jan/4/2010
Version: 08.01.00.10 1-800-778-4277 CKD:
File Name: 76-21-125-21-124 U72C.csl Date:
PROPERTIES

Units: U.S. Units Design Code: AASHTO LRFD



Colorado DOT

Eﬁfl@g 4201 E. Arkansas Ave. Denver CO 80222

File Name: 76-21-125-21-124 U72C.csl

Program LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008.
CONSPAN® www.bentley.com
Version: 08.01.00.10 1-800-778-4277

Sheet: DS-2

Job No: BR R600-

297

By: A. Pott

Date: Jan/4/2010
CKD:

Date:

Dead loads on composite: See Project info for composite loads

GENERAL SPAN DATA:

DISTRIBUTION FACTORS (Art. 4.6.2.2):

i Live Negative Moment | Left Side ;%(2+ lanes loaded)  1.498 | (Calculated) . (#)

(#) Lever rule (C4.6.2.2.1)

Dead Loads and Pedestrian Load distributed based on Tributary Fraction

| Pedestrian i 0.127 : (Calculated

RESISTANCE FACTORS (Art. 5.5.4.2):

i Flexure Remforced

<Tens:on controlled sectlons

gFIexure Prestressed ’ - o
§  Compression controlled sections 075

Units: U.S. Units Design Code: AASHTO LRFD

22|



Colorado DOT Sheet: DS-3

4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
s Benﬂeg e

Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/4/2010
Version: 08.01.00.10 1-800-778-4277 CKD:

File Name: 76-21-125-21-124 U72C.csl Date:

Span: 5, Beam: 2

SECTION PROPERTIES:

@#) Of Total Section using Ect/Ec = 0.8944

Use transformed strand and rebar: Strand Only

Span: 5, Beam: 2
STRESS LIMITS (Art. 5.9.4):

STRESS LIMITS AT RELEASE BEFORE LOSSES:

Zou

Units: U.S. Units Design Code: AASHTO LRFD



Colorado DOT

File Name: 76-21-125-21-124 U72C.csl

| _j ?,B@ n%l@g 4201 E. Arkansas Ave. Denver CO 80222

297

Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008.
CONSPAN® www.bentley.com
Version: 08.01.00.10 1-800-778-4277

Sheet: DS-4
Job No: BR R600-

By: A. Pott

Date: Jan/4/2010
CKD:

Date:

{ Strength

STRESS LIMITS AT FINAL AFTER LOSSES:

STRESS LIMITS AT FINAL 1 (P/S + DL + LL):

STRESS LIMITS AT FINAL 2 (P/S + DL):

STRESS LIMITS AT FINAL 3 (50% P/S + 50% DL + LL ):

Max comp | 3.60 ksii 2.88 ksi|

SERVICE Ill (Tension):

{Max tens | -0.571

Span: 5, Beam: 2

PRESTRESSED STEEL.:

Units: U.S. Units Design Code: AASHTO LRFD



=1 Bentley
Program: LEAP®
CONSPAN®
Version: 08.01.00.10

Colorado DOT
4201 E. Arkansas Ave. Denver CO 80222

Copyright © Bentley Systems, Inc. 1984 - 2008.
www.bentley.com

1-800-778-4277

File Name: 76-21-125-21-124 U72C.csl

Sheet: DS-5

297
By: A. Pott

CKD:
Date:

Job No: BR R600-

Date: Jan/4/2010

END PATTERN (Ycg = 14.82 in):

76 strands, 6/10-270K-LL, Low relaxation strands
Depressed at 0.35L ( 43.40 ft from member end )

MID PATTERN (Ycg = 4.64 in):
(A) Draped:

% 2@2250in: 2@ 4.250in

(B) Straight:

2@6.250in]2 @ 8.250 1

15 @ 5.880in 23 @ 2.250in 24 @ 4.060in | |

SHIELDING AND REDUCED INITIAL PULLS:

3

| Strand Di
Strar
Total Strand Area

%
nitial Pull
Beam Shring (PL/AE)

Check for Art. 5.11.4.3 (debond termination distances): OK

Units: U.S. Units

Design Code: AASHTO LRFD



~ ¢ Colorado DOT Sheet: DS-6

e ST W 4 Py 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
=4 Bentley 207

Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/4/2010
\Version: 08.01.00.10 1-800-778-4277 CKD:

File Name: 76-21-125-21-124 U72C.csl Date:

LOSSES

Note: Values are calculated at Midspan

AASHTO LOSSES

Elastic Shortening * 18.50 ksi (Eq 5.9.5.2.3a-1), (fogp= 3.233 ksi) |

3
5
i

§due' to Live Loads

Prestressing Stress Limit Check (Table 5.9.3.1)
initial fpi = 202.5 ksi < 0.75 fpu, OK
initial fpe = 171.4 ksi < 0.80 fpy, OK

** Since the transformed section properties option has been selected, even though ES losses
have been calculated explicitly here, they are not included as a part of stress calculations.
Please see theory section for complete explanation.

Units: U.S. Units Design Code: AASHTO LRFD

?@S‘”



, Colorado DOT
%ﬂtl@g 4201 E. Arkansas Ave. Denver CO 80222

Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008.

CONSPAN® www.bentley.com
Version: 08.01.00.10 1-800-778-4277

File Name: 76-21-125-21-124 U72C.csl

Sheet: DS-1
Job No: BR R600-
297

By: A. Pott

Date: Jan/4/2010
CKD:

Date:

Span:5, Beam:3

RELEASE STRESSES (ksi)

37.200,  49.600)

C

62.000; 43.400]

Units: U.S. Units Design Code: AASHTO LRFD



Colorado DOT Sheet: DS-2

oy 53 e et g 1 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
=1 Bentley 207

Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott

CONSPAN® www.bentley.com Date: Jan/4/2010

Version: 08.01.00.10 1-800-778-4277 CKD:

File Name: 76-21-125-21-124 U72C.csl Date:

Bottom! 1.774 2.595 2.466 1.874 1.157 0.734 0.537. 0442

ULTIMATE MOMENT (k.ft)

Mu-prv'd | 15218.0 | 16366.2|  24900.4]  28745.8 31772.2] 31772.2| 31498.9

CAMBER / DEFLECTION (in) at Midspan (0.5 x L = 61.25 ft)

Units: U.S. Units Design Code: AASHTO LRFD 307



R—

e

Program: LEAP®
CONSPAN®
\Version: 08.01.00.10

Colorado DOT

: @n?l@g 4201 E. Arkansas Ave. Denver CO 80222

Copyright © Bentley Systems, inc. 1984 - 2008.
www.bentley.com
1-800-778-4277

File Name: 76-21-125-21-124 U72C.csl

Sheet: DS-3
Job No: BR R600-
297

By: A. Pott

Date: Jan/4/2010
CKD:

Date:

Positive values indicate upward deflection.

Units: U.S. Units

Design Code: AASHTO LRFD

208




Colorado DOT

: eniﬂ'@g 4201 E. Arkansas Ave. Denver CO 80222

Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008.

Sheet: DS-1
Job No: BR R600-
297

Span: 5, Beam: 3

PRECAST DATA:

‘Sectionld U72C
gTy
Fin

GENERAL BRIDGE DATA:

{ Bridge Width | 197.00 ft

TOPPING DATA:

 Deck é Thickness

GENERAL LOAD DATA:

Dead loads on precast:
UNITS: (Point: kips, Location: ft)
(Line: KkIf)

By: A. Pott
CONSPAN® www.bentley.com Date: Jan/4/2010
\Version: 08.01.00.10 1-800-778-4277 CKD:
File Name: 76-21-125-21-124 U72C.csl Date:
PROPERTIES

Units: U.S. Units Design Code: AASHTO LRFD

209




Colorado DOT

&ﬁfl@g 4201 E. Arkansas Ave. Denver CO 80222

File Name: 76-21-125-21-124_U72C.csl

Program LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008.
CONSPAN® www.bentley.com
Version: 08.01.00.10 1-800-778-4277

Sheet: DS-2
Job No: BR R600-
297

By: A. Pott

Date: Jan/4/2010
CKD:

Date:

Dead loads on composite: See Project info for composite loads

GENERAL SPAN DATA:

DISTRIBUTION FACTORS (Art. 4.6.2.2):

Live Negative Moment Left Side | (2+ lanes loaded) ; 1.498 | (Calculated) | (#)

Live Shear

#) Lever rule (C4.6.2.2.1)

Dead Loads and Pedestrian Load distributed based on Tributary Fraction

Pedestrian ; 0.127 | (Calculated) |

RESISTANCE FACTORS (Art. 5.5.4.2):

‘Flexure Remforced

L
L
i

m g
Tensmn controlled sectlons

§ Flexure Prestressed
‘ Compressnon controlled sectior

Units: U.S. Units Design Code: AASHTO LRFD

2k




; Colorado DOT Sheet: DS-3

ffa '__,‘: %, | 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
Lo n 297

Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/4/2010
\Version: 08.01.00.10 1-800-778-4277 CKD:

File Name: 76-21-125-21-124 U72C.csl Date:

Span: 5, Beam: 3

SECTION PROPERTIES:

(#) Of Total Section using Ect/Ec = 0.8944

Use transformed strand and rebar: Strand Only

Precast:(At Release, using . Ec =:4980.8ksi) |

IMI(1x0),

]
F

Span: 5, Beam: 3
STRESS LIMITS (Art. 5.9.4):

STRESS LIMITS AT RELEASE BEFORE LOSSES:

Units: U.S. Units Design Code: AASHTO LRFD ? ”



P Colorado DOT

CONSPAN® www.bentley.com
Version: 08.01.00.10 1-800-778-4277

File Name: 76-21-125-21-124 U72C.csl

’ % ll' nfl%g 4201 E. Arkansas Ave. Denver CO 80222

Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008.

Sheet: DS-4
Job No: BR R600-

297

By: A. Pott

Date: Jan/4/2010
CKD:

Date:

STRESS LIMITS AT FINAL AFTER LOSSES:

STRESS LIMITS AT FINAL 1 (P/S + DL + LL):

1Max comp | 405 ksi: 3.24 k

STRESS LIMITS AT FINAL 3 ( 50% P/S + 50% DL + LL ):

3.60  ksi

SERVICE lll (Tension):

§Mak tens%

Span: 5, Beam: 3

PRESTRESSED STEEL:

Units: U.S. Units Design Code: AASHTO LRFD

3l




! Colorado DOT

ﬁ“j iB@ni‘l ». 4201 E. Arkansas Ave. Denver CO 80222

Program: LEAP® Copyright © Bentley Systems, inc. 1984 - 2008.
CONSPAN® www.bentley.com
Version: 08.01.00.10 1-800-778-4277

File Name: 76-21-125-21-124_U72C.csl

Sheet: DS-5

Job No: BR R600-

297
By: A. Pott

Date: Jan/4/2010

CKD:
Date:

84 strands, 6/10-270K-LL, Low relaxation strands
Depressed at 0.35L (43.40 ft from member end )

END PATTERN (Ycg = 12.74 in):

@ 61.500 in
67500in|

i

MID PATTERN (Ycg = 4.56 in):
(A) Draped:

. 2@2250in

(B) Straight:

125@5.880in 23 @2.250in 124 @ 4.060in; |

SHIELDING AND REDUCED INITIAL PULLS:

Units: U.S. Units Design Code: AASHTO LRFD




| Colorado DOT Sheet: DS-6

. .
Woid i S5 S 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
=y Bentley 2
Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/4/2010

Version: 08.01.00.10 1-800-778-4277 CKD:

File Name: 76-21-125-21-124 _U72C.csl Date:

REINFORCING STEEL:

LOSSES

Note: Values are calculated at Midspan

AASHTO LOSSES

{ Elastic Shortening ** 20.90 ksi (Eq 5.9.5.2.3a-1), (fcgp= 3.652 ksi) |

_ Steel relaxation
Concrete shy

\otal Prestress Losses

Prestressing Stress Limit Check (Table 5.9.3.1)
initial fpi = 202.5 ksi < 0.75 fpu, OK
initial fpe = 169.1 ksi < 0.80 fpy, OK

Units: U.S. Units Design Code: AASHTO LRFD 2 M{



Colorado DOT

|k " sl 4201 E. Arkansas Ave. Denver CO 80222
=i §B@nﬂ®9

Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008.
CONSPAN® www.bentley.com

Version: 08.01.00.10 1-800-778-4277

File Name: 76-21-125-21-124 U72C._csl

Sheet: DS-7
Job No: BR R600-
297

By: A. Pott

Date: Jan/4/2010
CKD:

Date:

** Since the transformed section properties option has been selected, even though ES losses
have been calculated explicitly here, they are not included as a part of stress calculations.
Please see theory section for complete explanation.

Units: U.S. Units Design Code: AASHTO LRFD

25




Colorado DOT Sheet: DS-1
i 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
= Bentley s
Program: LEAP® Copyright © Bentley Systems, inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/4/2010
Version: 08.01.00.10 1-800-778-4277 CKD:
File Name: 76-21-125-21-124 U72C.csl Date:

. DESIGN STATUS

Span:2, Beam:& LL,
& 4+

IRELEASE STRESSES (ksi)

IFINAL STRESSES (ksi)

4008510247 0021 040 3. 0181 0194
Bottom. 1317 1.381, 0.307 1.352 315 186 1023 0.968

Units: U.S. Units Design Code: AASHTO LRFD 3/6



Colorado DOT Sheet: DS-2

. &ﬁfl@g 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
ol | P 297
Program LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/4/2010
Version: 08.01.00.10 1-800-778-4277 CKbD:
File Name: 76-21-125-21-124_U72C.csl Date:

?

0.411. 0.410

0
-0.039 -0.009: -0.000 . . . 0.000. -0.002]

ULTIMATE MOMENT (k.ft)

. DL-Prec. (DO)

Units: U.S. Units Design Code: AASHTO LRFD 2(7



&

Colorado DOT Sheet: DS-3

ol %4 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
=1 Beniley RS

Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/4/2010
Version: 08.01.00.10 1-800-778-4277 CKD:

File Name: 76-21-125-21-124_U72C.csl Date:

Positive values indicate upward deflection.

Units: U.S. Units Design Code: AASHTO LRFD 2[?




Colorado DOT Sheet: DS-1

[ ey i .
wed Yatd =1 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
=4 Bentley e
Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/4/2010
Version: 08.01.00.10 1-800-778-4277 CKD:
¢ File Name: 76-21-125-21-124_U72C.csl Date:
PROPERTIES

Span: 2, Beam: 2

PRECAST DATA:

TOPPING DATA:

: Thickness |

(Art. 4.6.2.6.1)

GENERAL LOAD DATA:

Dead loads on precast:
UNITS: (Point: kips, Location: ft)
(Line: kIf)

Units: U.S. Units Design Code: AASHTO LRFD 319



Ve

Colorado DOT
% B@nﬂ@g 4201 E. Arkansas Ave. Denver CO 80222

File Name: 76-21-125-21-124 U72C.csl

Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008.
CONSPAN® www.bentley.com
Version: 08.01.00.10 1-800-778-4277

Sheet: DS-2
Job No: BR R600-
297

By: A. Pott

Date: Jan/4/2010
CKD:

Date:

Dead loads on composite: See Project info for composite loads

GENERAL SPAN DATA:

{Overall length :
 Release iéngt
' Design length 1 19.000

KERN POINTS:

(#) Lever rule (C4.6.2.2.1)

Dead Loads and Pedestrian Load distributed based on Tributary Fraction

Tensmn controlled sectlons

Flexure Prestressed

Compression controlled sections

Units: U.S. Units Design Code: AASHTO LRFD




P,

Colorado DOT
ﬁﬂ@g 4201 E. Arkansas Ave. Denver CO 80222

3 Be

File Name: 76-21-125-21-124 U72C.csl

Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008.
CONSPAN® www.bentley.com
Version: 08.01.00.10 1-800-778-4277

Sheet: DS-3
Job No: BR R600-
297

By: A. Pott

Date: Jan/4/2010
CKD:

Date:

Tensron controlled se |ons N NP 00

‘Shear 090

Span: 2, Beam: 2

SECTION PROPERTIES:

#) Of Total Section using Ect/Ec = 0.8944

Use transformed strand and rebar: Strand Only

Span: 2, Beam: 2
STRESS LIMITS (Art. 5.9.4):

STRESS LIMITS AT RELEASE BEFORE LOSSES:

Units: U.S. Units Design Code: AASHTO LRFD

2|




—~ ! Colorado DOT

j E@ﬁ‘ﬂeg 4201 E. Arkansas Ave. Denver CO 80222

File Name: 76-21-125-21-124 U72C.csi

Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008.
CONSPAN® www.bentley.com
Version: 08.01.00.10 1-800-778-4277

Sheet: DS-4
Job No: BR R600-
297

By: A. Pott

Date: Jan/4/2010
CKD:

Date:

tMax tens w/réi“rif '

STRESS LIMITS AT FINAL 3 ( 50% P/S + 50% DL + LL ):

i Max comp

SERVICE il (Tension):

PRECAST.  DECK
{Max tens | -0.57 ksi. -0.51 ksi

Span: 2, Beam: 2

PRESTRESSED STEEL:

Units: U.S. Units Design Code: AASHTO LRFD

32z




PN

Program: LEAP®
CONSPAN®
\Version: 08.01.00.10

Colorado DOT

gnfl@g 4201 E. Arkansas Ave. Denver CO 80222

Copyright © Bentley Systems, Inc. 1984 - 2008.
www.bentley.com

1-800-778-4277

File Name: 76-21-125-21-124 U72C.cs!

Sheet: DS-5
Job No: BR R600-
297

By: A. Pott

Date: Jan/4/2010
CKD:

Date:

12 strands, 6/10-270K-LL, Low relaxation strands
Depressed at 0.35L ( 7.00 ft from member end )

END PATTERN (Ycg = 33.88 in):

.
:
!

i Trans. Len

LOSSES

.
Days to release
' Rel. Humid(RH)

AASHTO LOSSES

1285000/ ksi |
= e

Note: Values are calculated at Midspan

Units: U.S. Units

Design Code: AASHTO LRFD

523




——_— Colorado DOT Sheet: DS-6

g i‘B@ ﬁfl@g 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-

297
Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/4/2010
Version: 08.01.00.10 1-800-778-4277 CKD:
File Name: 76-21-125-21-124 U72C.csl Date:

{ Elastic Shortening ** 1.70 ksi (Eq 5.9.5.2.3a-1), (fcgp= 0.297 ksi) |

Prestressing Stress Limit Check (Table 5.9.3.1)
initial fpi = 202.5 ksi < 0.75 fpu, OK
initial fpe = 187.9 ksi < 0.80 fpy, OK

** Since the transformed section properties option has been selected, even though ES losses

£ have been calculated explicitly here, they are not included as a part of stress calculations.
Y% Please see theory section for complete explanation.

Units: U.S. Units Design Code: AASHTO LRFD ZVL/




| ' Sheet# |DS-1
Vid =i ' Job# |BR R600-297
b § Ee nfie g Colorado DOT -
Program: |LEAP® CONSPAN® V8i (SELECTseries 1) By A. Pott
R Version:  }Version: 09.00.01.06 Copyright © Bentley Systems, Inc. 1984 - 2009.{Date Jan/4/2010
i www bentley.com |Phone: 1-800-778-4277 |Checked
File Name: [76-21-125-21-124_U72C.csl Date
CAMBER/DEFLECTION
CAMBER AND DEFLECTIONS: SERVICE |
(Span : 1, Beam : 2; Units: in )
14

) 0%

’
122
DL-Prec. (DW - 0.000 3.00 0.000
{(
—— ?—5 3
ks O,& /
0.000 3.00 0.000

__Release Mult Erect

25

Units: U.S. Units Design Code: AASHTO LRFD ' Printed on: November 8, 2010 @ 2:28 P.M.



Sheet# |DS-2

| ; @ ﬁilg g Colorado DOT Job# PR Rew0-297

By A. Pott
Copyright © Bentley Systems, Inc. 1984 - 2009 |Date Jan/4/2010

Program: |[LEAP® CONSPAN® V8i (SELECTseries 1)
Version: Version: 09.00.01.06

www.bentley.com |Phone: 1-800-778-4277 |Checked
Date

File Name: |76-21-125-21-124_U72C.csl

AtO4xL = 29.65 ft
stress = 0672 180 1209220 1478
-0.412 240 -0.534

5}

299

Comp. (DW)

_ Notlncluded =~

]
0000 3.00 0.000 D) 0%

mp. (DW)
EEETTT

- Release - Mult Erection Mult Final
BxL= 455+

0412 240 0534
0 0,620 p

T 0.000 3.00 0.000 5
~ 0000 300 0.000 077
0.000 3.00 0.000 ;

0004 3.00 -0.013
-0.021 3.00 -0.063

m
DL-Com

0449 =~ 0503 0248

Mult Erection Mult Final

Release
245 ft
~ 0583 180 1.050 220 1783 M
20190 185 -0.351 2.40 -0.456

Haunch . 20.229 2.30 -05% / /?/5
(0C) 0.000 3.00 0.000
0.000 3.00 0.000

Units: U.S. Units Design Code: AASHTO LRFD Printed on: November 8, 2010 @ 2:28 P.M.
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o Sheet# |DS-3
e Job # BR R600-297
75 ;Benﬂeg
Program: [LEAP® CONSPAN® V8i (SELECTseries 1) By A. Pott
Version: Version: 09.00.01.06 Copyright © Bentley Systems, Inc. 1984 - 2009 [Date Jan/4/2010

www.bentliey.com |{Phone: 1-800-778-4277

Checked

File Name: |76-21-125-21-124 U72C.csl

Date

DL-Comp. (DW

ibL-Prec. DC

0139 185 -

0 000 3 oo' 0.000 -
00 20,007
20,011 3.00 -0034

on Mult Final
At0.9xL = 67.65ft

0435 220 0531
-0.137 240 -0.178

» ‘0.

0.000 3.00 0.000 W
0.000 3.00 0,000 , 59

0.000 3.00_0.000
001 3.00 -0.003]
20.005 3.00 -0.016

0.0.191

0144

/78

[

Units: U.S. Units

Design Code: AASHTO LRFD

226

Printed on: November 8, 2010 @ 2:28 P.M.



Sheet# |DS-1

Iy ;,“: 1 } B e nfleg Job# |BR R600-297

Colorado DOT

Program: |LEAP® CONSPAN® V8i (SELECTseries 1) By A. Pott
Version:  !Version: 09.00.01.06 Copyright © Bentley Systems, Inc. 1984 - 2009 |Date Jan/4/2010
£ www.bentley.com |Phone: 1-800-778-4277 |Checked
"~ [File Name: |76-21-125-21-124_U72C csl Date
CAMBER/DEFLECTION
é zfd ] 3 £ L
CAMBER AND DEFLECTIONS: SERVICE |

(Span : 1, Beam : 3; Units: in)

5/cm [

-0074 185 -0.137 240 -0.178

-0.018 3.00 -0.053 74

-0.008 3.00 -0.025

1"

,UID

{«
202

lease Mult Erection

227

Units: U.S. Units Design Code: AASHTO LRFD Printed on: November 8, 2010 @ 2:30 P.M.



enfley

Program: |LEAP® CONSPAN® V8i (SELECTseries 1)

Colorado DOT

Sheet# |DS-2
Job # BR R600-297

By A. Pott

Version: Version: 09.00.01.06 Copyright © Bentley Systems, Inc. 1984 - 2009 |Date Jan/4/2010

www.bentley.com

Phone: 1-800-778-4277 |Checked

_ D488 0458 . 0063

-0.058 3.00 -0.174
. 0.000 300 0.000
0.000 3.00 0.000
Comp. DCL - -0.004 3.00 -0.013
-0.021 3.00 -0.063|

0449 0445 @ 0074

Mult Erection Mult Final:

Release

0583 180  1.050 220 1.283

. -0.190 1.85 -0.351 240 -0.456!
Deck+ Haunch =~ = ' -0.229 2.30 -0.526.
DL-Prec. (DC) -0.049 3.00 -0.147
ohragm o 0.000 3.00 0.000

File Name: |76-21-125-21-124_U72C.csl Date
" Release  Mulf Erection Mu
At0.4xL = 2965 f
il
5,000 300 0.000 5549
0000 300 0.000 !
. Release Mult Erection Mult Final
,“Atv0,5vxL 3725
]

Units: U.S. Units Design Code: AASHTO LRFD

Printed on: November 8, 2010 @ 2:30 P.M.



Sheet# {DS-3

s 7. g ﬁtlg g Colorado DOT Job# |BRR600-297

Program: (LEAP® CONSPAN® V8i (SELECTseries 1) By A. Pott
o Version: Version: 09.00.01.06 Copyright © Bentley Systems, Inc. 1984 - 2009 |Date Jan/4/2010
r www.bentley.com {Phone: 1-800-778-4277 |Checked

File Name: |76-21-125-21-124_U72C.csl Date

U%u

DL-Comp. (DW

B,

222

Units: U.S. Units Design Code: AASHTO LRFD Printed on: November 8, 2010 @ 2:30 P.M.
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g~ : ) Sheet# [DS-1
ke %B ‘ﬂ" ' Job# |BR R600-297
4 e n e Colorado DOT
Program: |LEAP® CONSPAN® V8i (SELECTseries 1) By A. Pott
Version:  |Version: 09.00.01.06 Copyright © Bentley Systems, Inc. 1984 - 2009 |Date Jan/4/2010

www.bentley.com {Phone: 1-800-778-4277 |Checked

Mult Erectio

Units: U.S. Units Design Code: AASHTO LRFD

File Name: |76-21-125-21-124_U72C.csl Date
CAMBER/DEFLECTION
CAMBER AND DEFLECTIONS: SERVICE |
(Span : 3, Beam : 2; Units: in)
u

675

W

[, 92

%29

Printed on: November 8, 2010 @ 3:25 P.M.




Program: [LEAP® CONSPAN® V8i (SELECTseries 1)

Colorado DOT

Sheet# |DS-2 —
Job# IBR R600-297

By A. Pott

Version: Version: 09.00.01.06 Copyright © Bentley Systems, Inc. 1984 - 2009 |Date Jan/4/2010

www.bentley.com

Phone: 1-800-778-4277 |Checked

0000 300 0.000

" Notincluded -

2686

~ Release  Mult Erection Mult Final |
At 0 5 X L 62 50 ft

Stress 552 180 6194 2.20 10.015
SelfWt. -1.756 1.85 _-3.249 240 -4.214

. Notincluded

. 27%6 . 267 0515

. Release Mult Erection Mult Final
At 0 6 X L= 75 20 ft
55 4358 180 220 9
-1 672 1 85 -3.094 240 -4.013

0.000 3.00 0.000
0.000 3.00 0.000
0.000 3.00 0.000
~ -0.016 3.00 -0.049
-0.078 3.00 -0.233

Not Included
2686 2596 0.552
- Release  Mult Erection Mult Final:

-2.657 240 -3.447
0 -4.050

1436 1.85

0@0 3@0 0000

File Name: |76-21-125-21-124_U72C.cs! o
Release Mulf Erection Mult Final
At 0. 4 X L 49 80 ft
0.0’0‘0‘””3.00 ol.ooo
0.000 3.00 0.000 y

zael’
z ’/56
"

Units: U.S. Units Design Code: AASHTO LRFD

Printed on: November 8, 2010 @ 3:25 P.M.



Tt ) Sheet# |DS-3
ﬂ b ng Nt l@g Colorado DOT Job # BR R600-297
Program: |LEAP® CONSPAN® V8i (SELECTseries 1) By A. Pott
Version: Version: 09.00.01.06 Copyright © Bentley Systems, Inc. 1984 - 2009 |Date Jan/4/2010
\ www.bentley.com |[Phone: 1-800-778-4277 |Checked
File Name: |76-21-125-21-124_U72C.csl Date
Self Wt
/ Z ,3 (/ (o
£
1.620 1.80 2915 2.20 3563
0.566 1.85 2.
DL-Prec. (DC 0.000 3.00 0.000 &T9
__-0.019 3.00 -0.056
0627

Units: U.S. Units Design Code: AASHTO LRFD

230

Printed on: November 8, 2010 @ 3:25 P.M.
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//wm\

P

(Span:

3, Beam : 3; Units: in)

Mult Erect

Units: U.S. Units Design Code: AASHTO LRFD

&,/r)ﬁ"b E AGD

L — | ‘ Sheet # JDS-1
|t hB fl 1 Job# |BR R600-297
i % en eg Colorado DOT
Program: |LEAP® CONSPAN® V8i (SELECTseries 1) By A. Pott
Version: Version: 09.00.01.06 Copyright © Bentley Systems, Inc. 1984 - 2009 |Date Jan/4/2010
www.bentley.com [Phone: 1-800-778-4277 |Checked
File Name: |76-21-125-21-124_U72C.csl Date
CAMBER/DEFLECTION
CAMBER AND DEFLECTIONS: SERVICE |

23

Printed on: November 8, 2010 @ 3:30 P.M.



dentley

Program: |LEAP® CONSPAN® V8i (SELECTseries 1)

Colorado DOT

Sheet# |DS-2
Job # BR R600-297

By A. Pott

Version: Version: 09.00.01.06 Copyright © Bentley Systems, Inc. 1984 - 2009 |Date Jan/4/2010

www.bentley.com

Phone: 1-800-778-4277 |Checked

File Name: |76-21-125 21-124_U72C.csl

Date

elease Mult Erection Mult Final
AL04 X L 49.80 f

80.1.80 8605 2.20 10517
-1 661 185 -3.073 240 -3.987
. 2048 230 4710

DL Prec. DC 0440 3 00 1 320
,D,L'P,r,ec' ( ') v 0 OOO 3 00 O 000

_ Notincluded

BRI

~ Release Mult Erection Mult Final

3050 0166

' Release  Mult Erection Mult Final
6xL=7520ft
4780 180 860

-1.661 1.85 -3.073 2.40 -3.987
S 9048 230 4710
-0.440 3.00 -1.320

~ 0.000 300 0.000
0.000 3.00 0.000

0077 3.00 -0.231
Not Included = e

3119 2951 0.2

Mult Erection Mult

Release
At 0 7xL= 87 90 ft

stress 4170 180 7506 220 9174
-1.427 185 -2.639 240 -3.424
1.749 2.30 -4:022
-0.376 3.00 -1.127
0.000 3.00 0.000

&«

7.716

.58

7.2/

Units: U.S. Units Design Code: AASHTO LRFD

Printed on: November 8, 2010 @ 3:30 P.M.



=3 Bentley

Program: |LEAP® CONSPAN® V8i (SELECTseries 1)

Colorado DOT

Sheet# [DS-3
Job # BR R600-297

By A. Pott

Version: Version: 09.00.01.06

Copyright © Bentley Systems, inc. 1984 - 2009 |Date Jan/4/2010

www.bentley.com

Phone: 1-800-778-4277 |Checked

Date

At 0.8 x L = 100.60 ft

DL-Comp. (DW

Self Wt. 1.056 1.85 -1.954 240 2536
530 2.039

oioo.,o,f 500 0,000
DL-Prec. (DW 0.000 3.00 0000

DL-Prec. (DC

hDL-Prec. D

"-0019 3'00 -0056

T

0540

| Le3 "

1

82

Units: U.S. Units Design Code: AASHTO LRFD

332

Printed on: November 8, 2010 @ 3:30 P.M.



Sheet# |DS-1

| EB@ nfleg Solorado DOT Job# |BR R600-297

Program: |LEAP® CONSPAN® V8i (SELECTseries 1) By A. Pott

Version: Version: 09.00.01.06 Copyright © Bentley Systems, Inc. 1984 - 2009 [Date Jan/4/2010
www.bentley.com |Phone: 1-800-778-4277 {[Checked

File Name: [76-21-125-21-124_U72C.csl Date

CAMBER/DEFLECTION

CAMBER AND DEFLECTIONS: SERVICE |
( Span : 5, Beam : 2; Units: in)

1

PRE

L

!rzyé

" : Release  Mult E

-1 305 1.85 -2.415 2.40 -3.133

/132"

4
5332
Units: U.S. Units Design Code: AASHTO LRFD Printed on: November 9, 2010 @ 11:39 AM.



74 Bentley

Program: |LEAP® CONSPAN® V8i (SELECTseries 1)

Colorado DOT

Sheet # |DS-2

Job # BR R600-297

By A. Pott

Version: Version: 09.00.01.06 Copyright © Bentley Systems, Inc. 1984 - 2009 |Date Jan/4/2010

www.bentley.com

Phone: 1-800-778-4277 |Checked

File Name: I 76-21-125-21-124_U72C.csl

Date

At04x L= 48.851t -
4150 180 7471 2.20 9181

DL-Prec. (DC | 0.000 3.00 0.000

0.000 "3':0"0:' 0,000
024 300 -0.071]

0.112_3.00 -0.33

-1.596 1.85 -2.952 2.40 -3.830

DC) | 000 3.00 0.000

"2812 240 -

3.647
. -1.902 230 4375
0.000 3.00 0.000

. 0.000 300 0.000
0.000 3.00 0.000
-0.027 3.00 -0.080
-0.127 3.00 -0.381

3627 180 6529 220 7.979
-1.305 1.85 -2415 2.40 -3.133
1627 2.30 3742
0.000 3.00 0.000
- 0.000 3.00 0.000

76"

Units: U.S. Units Design Code: AASHTO LRFD

Printed on: November 8, 2010 @ 11:39 A.M.



A,

M

3/Bentley

Program: [LEAP® CONSPAN® V8i (SELECTseries 1)

Colorado DOT

Sheet# {DS-3

Job # BR R600-297

By A. Pott

Version: Version: 09.00.01.06

Copyright © Bentley Systems, Inc. 1984 - 2009 |Date Jan/4/2010

www.bentley.com

Phone: 1-800-778-4277 |Checked

File Name: [76-21-125-21-124_u72C csl

Date

DL-Prec. (DW

1892 0713

2771 220 3387
0.952 2.40 -1.235
0614 230 1413

0000 3.00 0.000]

000 3.00 0.000
. D010 3.00 -0.029]

DL-Comp. (DW , -0.046 3.00 -0.139

25 1148 . 0570

"

67

Units: U.S. Units Design Code: AASHTO LRFD

23y

Printed on: November 9, 2010 @ 11:39 A M.



; Paiacy

—

Program: |LEAP® CONSPAN® V8i (SELECTseries 1)

Colorado DOT

Sheet # [DS-1
Job # BR R600-297

By A. Pott

Version:  |Version: 09.00.01.06 Copyright © Bentley Systems, Inc. 1984 - 2009 |Date Jan/4/2010

www.bentley.com |[Phone: 1-800-778-4277 |[Checked

File Name: |76-21 -125-21-124_U72C.csl

Date

CAMBER/DEFLECTION

CAMBER AND DEFLECTIONS: SERVICE |
(Span : 5, Beam : 3; Units: in)

1

-1.297 1.85  -2.400 240 -3.113

DL-Prec. (DW 0.000 3.00 0.000

00

Units: U.S. Units Design Code: AASHTO LRFD

(1% 5 LG

.’(

Lfcl

235

Printed on: November 9, 2010 @ 11:44 A M.



4 Bentley

Program: |LEAP® CONSPAN® V8i (SELECTseries 1)

Colorado DOT

Sheei# |DS-2
Job # BR R600-297

By A. Pott

Version: Version: 09.00.01.06

Copyright © Bentley Systems, Inc. 1984 - 2009 |Date Jan/4/2010

www.bentley.com

Phone: 1-800-778-4277 |Checked

File Name: | 76-21-125-21-124_U72C.csl

Date

AO04xL= 4885

18

réss . 4567
-1.

0 2.20 10.047

f 51; 2.796 240 -3.628

-1.892 2.30 4351

0000 300 0000

0.000 3.00 0.000

xL= 6125 f

4768 180 8582 200 10489

_ Release Mult Erection Mult Final

22,936 2.40 -3.809

-1587_1.85

ragm--
DL-Pre:cj DW

‘ 91:;98:9 2

DC 0427 3.00 -1.282

. 000030

10.000 3. .000
0.000 3.00 0.000

_Release  Mult Erection Mu

[ AMO6xL=7365%

4.567 1.80  8.220 2.20 10.047

Self Wt 1,512 1.85

-2.796 2.40 -3.628

DL-Prec. (DW

+Haunch - 1892 230 4351

V,Fff C," -0.406 3.00 -1.219

0.000 3.00 0.000
0.000 3.00 0.000
-0.027 3.00 -0.080

Not Included

3085

—0.126 3.00 0378

2978 0391

Release = Mult

AL0.7 xL = 86.05 f

3.993 180 7.188 2.20 8785

Erection Mult: Final

-1.297 1.85

-2.400 2.40 -3.113

. -1.617 2.30 -3.719

-0.347 3.00 -1.042

0.000 3.00 0.000

Units: U.S. Units Design Code: AASHTO LRFD

Printed on: November 9, 2010 @ 11:45 AM.
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| Bentley

Program: |LEAP® CONSPAN® V8i (SELECTseries 1)

Colorado DOT

Sheet# [DS-3
Job # BR R600-297

By A. Pott

Version: Version: 09.00.01.06

Copyright © Bentley Systems, Inc. 1984 - 2009 |Date Jan/4/2010

www.bentley.com

Phone: 1-800-778-4277 |Checked

File Name: |76-21-125-21-124_U72C.csl

Date

. 0024 300 -0.071
DL-Comp. (DW -0.112 300 -0.337

Mult Erection Mult Final

At0.8xL = 98451t

DL-Prec. (D 0.000 3.00 0.000
018 3.00 0.054

DL-Comp. (BW -0.085 3.00 -0.255

ult Erection Mult Final

At0.9xL = 110.85 ft '

0945 2.40 -1.226

DL-Prec. (DC -0.131 3.00 -0.393

ph

DL-Prec. (DW 0.000 3.00 0.000

1 132 (5%

it

|.5737

Units: U.S. Units Design Code: AASHTO LRFD

236

Printed on: November 9, 2010 @ 11:45 AM.
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COLORADO DEPARTMENT OF TRANSPORTATION

DESIGN COMPUTATIONS (Grid)

Skress @ accese hatel

24 stmads locobon @ 406"
R oteds Adelondey
‘F‘c“:—mpﬁt N t a
For WA«AQJ 5@(,1['29,‘ b
| Fx=&lzoit A |
: ~ % . f
{ =~ (93616 es 41%-406n 37.95"

£ _ ey (75 )270) . ()(-20) belrs) (27.28%
St l4ene T (93¢l ¢
| e ces2 o+ 1#9 |
S
By: Dafe | Project no. | | P T
Chk'd: Date Structure no. SheeBZi of

CDOT Form #1034  3/02



Colorado DOT Sheet: DS-1

__j ’B@ﬁ'ﬂeg 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
297
Program: LEAP® Copyright © Bentley Systems, Inc. 1984 2008. - By: A. Pott
CONSPAN® www.bentley.com - Date: Jan/4/2010
Version: 08.01.00.10 1-800-778-4277 ' : ' CKD:
File Name: 76-21-125-21-124_U72C.csl Date:

ULTIMATE MOMENT

ULTIMATE - Span : 1, Beam : 6, STRENGTH |
(Mr-prvd computed by AASHTO equations, Art. 5.7.3.2/5.7.3.3)

Legend: C = Compression-Controlled (c/dt > 0.600)
| = In-Transition ( 0.60 >= ¢/dt > 0.375)
T = Tension-Controlled (c/dt <= 0.375)
Note : fr used for calculating Mcr is computed using AASHTO method (Art.5.4.2.6.)

1’\\ .

Units: U.S. Units Design Code: AASHTO LRFD E L(D




X

Colorado DOT Sheet: DS-1

L ol

e | 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
=y E @m‘l@g 2

Program LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/4/2010
Version: 08.01.00.10 1-800-778-4277 CKD:

File Name: 76-21-125-21-124 U72C.csl Date:

VERTICAL/HORIZONTAL SHEAR

VERTICAL SHEAR (Art. 5.8) - Span : 1, Beam : 6, STRENGTH |
Using General Beta Theta Tables procedure - Art.5.8.3.4.2 .

Vs

o 34632 08

Y

Units: U.S. Units Design Code: AASHTO LRFD



‘ Colorado DOT

fﬂi ; @ﬁ? 4201 E. Arkansas Ave. Denver CO 80222

H
H
” H

Program: LEAP®
CONSPAN® www.bentley.com
Version: 08.01.00.10 1-800-778-4277
File Name: 76-21-125-21-124 U72C.csl

Copyright © Bentley Systems, Inc. 1984 - 2008.

Sheet: DS-2 N
Job No: BR R600-
297

By: A. Pott

Date: Jan/4/2010
CKD:

Date:

364, 3947, 0726

ANCHORAGE ZONE REINFORCEMENT (Art. 5.10.10)
Span:1,Beam: 6

&

HORIZONTAL SHEAR (Art. 5.8.4) - Span : 1, Beam : 6
(Beam and Slab effects are INCLUDED in Vu).

%Béaring :
% 571.5

Y R

isfer :
5404 7.5

Giltcal
479.2

g.
|

AL :
. 476.8

Units: U.S. Units

Design Code: AASHTO LRFD
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Colorade DOT Sheet: DS-3

Wil v axi T 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
=4 Bentley R

Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/4/2010
Version: 08.01.00.10 1-800-778-4277 CKbD:

File Name: 76-21-125-21-124_U72C.csl Date:

%8

Units: U.S. Units Design Code: AASHTO LRFD
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Colorado DOT

@ﬁﬂ@g 4201 E. Arkansas Ave. Denver CO 80222

\

Program LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008.
CONSPAN® www.bentley.com
Version: 08.01.00.10 1-800-778-4277

File Name: 76-21-125-21-124 U72C rev1.cs!

Sheet: DS-1
Job No: BR R600-
297

By: A. Pott

Date: Jan/22/2009
CKD:

Date:

SHEAR/MOMENT ENVELOPE (&REACTIONS)

SHEAR AND MOMENT ENVELOPE : Span : 1, Beam : 3, SERVICE |
Shears: kips, Moments: kft

‘Location,
§Selfwt. Lo
;(Max)
‘BL-Prec::
*DC(Max)
:BL-Prec.
§DW(Max)
‘Deck +: ,
§Haunch (Max
Diaphragm

‘Di-Comp:
DC(Max) ‘

_Lgpatlon ft
Self wt M
(Max) v
DC(Max) |V
DL-Prec.; . M
DW(Max) \'2
Deck +: M

‘Haunch (Méx)

Units: 1.8, Units Design Code: AASHTO LRFD




Colorado DOT

@ﬁ%l%g 4201 E. Arkansas Ave. Denver CO 80222

Sheet: DS-2 i
Job No: BR R600-
297

Program LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/22/2009
Version: 08.01.00.10 1-800-778-4277 CKD:

File Name: 76-21-125-21-124 U72C_rev1.csl Date:

Upward reactions are positive.

Live Load reactions are per lane with no distribution factor and no impact.
Non-composite load types are per beam.

Composite and Pedestrian load types are per total bridge width.

SHEAR AND MOMENT ENVELOPE : Span : 1, Beam : 3, SERVICE il
Shears: kips, Moments: kft

tnits: U.S. Units Design Code: AASHTO LRFD

: Location, -t
:Self wt.: M
PMay v
. ‘DL-Prec.: M
i_DC(Max) v
Dl-Prec. i M
»D M ;‘v’
<[5 3 M
Haunch (Max) A%
i eDiaphragm: M
(| (Max) v
DL-Comp: M
i : DC(Max) v
i 1DL-Comp M
i 1 DW(Max) /o . . 4, : 5.
LLals M 704 5003 8055 1 ‘, 1564‘1 183‘30"5 45459
v i 9 ; [ i 12 r.e ,'7 g » .




Colorado DOT
@ﬁil g 4201 E. Arkansas Ave. Denver CO 80222

Program LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008.
CONSPAN® www.bentley.com

£ \Version: 08.01.00.10 1-800-778-4277

L File Name: 76-21-125-21-124 U72C rev1.csl

Sheet: DS-3
Job No: BR R600-
297

By: A. Pott

Date: Jan/22/2009
CKD:

Date:

: - BearmgsTrans H2 o

LL+l : 44

! 12.3]§

33’LL+I' 1185 1098
5031 7864

Tota] 1306.5 ; 2263.5

§Total

Total

140. 5§ 207 7
- 00 00
0.0/ 00
8 21786
.514066.0
SHEAR AND MOMENT ENVELOPE : Span : 1, Beam : 3, STRENGTH | -
Shears: kips, Moments: kft
e i
;Locatlon , i 3,62
Self wt.: M 9869
: (Max) Vo 77.5
\Selfwt M 206.5
(Mm) v 558
‘DL-Prec.: = M 936 1
e | DC(Max) V. . 253

Units: U.S. Units Design Code: AASHTO LRFD

Sy




Colorado DOT Sheet: DS-4 o
4201 E. Arkansas Ave. Denver CO 80222 . . Job No: BR R600-
P 297

Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/22/2009
\Version: 08.01.00.10 1-800-778-4277 ' CKD:
File Name: 76-21-125-21-124 U72C_revi.csl Date:

| 2 “"Beanng Trans  F

DL-Prec.: L .

DC(Min)

DL-Prec. ;

DW(Max)

DL-Prec.:

DW(Min)

Decki+i .

Haunch (Max)

. ns. Bearing
- Location, cft 74.50
Lselfwt M 0.0
L (Max) Vv 85.6
[iSelfwt: M 0.0
' i \Y 61.6
: DC(Max) \ 27.9
iDL-Prec. i M 70,04
! DC(Min) Y 20.1 1
i :DL-Prec.: = M- 0.0
.| DW(Max) Y% 2.0
P DL-Pree. M 2.0.
_ i DW(Min) \ 0.0 -
. Deck +: M 0.0 -
*iHaunch (Max) V 130.1

_Weck+ M 2.0

: Haunch (Min) |V 92,6
" iDiaphragm: M D6 .
<+ {Max) Y 0.0
" Digphragm: M 0.0
CLM 0.0 :

Lnits: U.S. Units Design Code: AASHTO LLRFD




w iB % ﬁﬂeg 4201 E. Arkansas Ave. Denver CO 80222 ch;b No: BR R600-

Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
|CONSPAN® www.bentley.com Date: Jan/22/2009
\Version: 08.01.00.10 1-800-778-4277 CKD:

File Name: 76-21-125-21-124_U72C _rev1.csl ' Date:

Colorado DOT Sheet: DS-5

433

[ (Min) |

Upward reactions are positive.

Live Load reactions are per lane with no distribution factor and no impact.
Non-composite load types are per beam. ,

Composite and Pedestrian load types are per total bridge width.

34§

Units: U.S. Units ‘ "Design Code: AASHTO LRFD
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Colorado DOT

@n?l@g 4201 E. Arkansas Ave. Denver CO 80222

g :

CONSPAN® www.bentley.com
Version: 08.01.00.10 1-800-778-4277

Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008.

Sheet: DS-1
Job No: BR R600-
297

By: A. Pott

Date: Jan/4/2010
CKD:

Date:

File Name: 76-21-125-21-124 U72C.csl

VERTICAL/HORIZONTAL SHEAR

VERTICAL SHEAR (Art. 5.8) - Span : 1, Beam : 2, STRENGTH |
Using General Beta Theta Tables procedure - Art.5.8.3.4.2

0.0 -0.00e-3! 21.
0 0018 4295 3,

) 0.0 -0.00e-3
0 0028 4299 3,

08106944 00 -0.01e3, 2
1805 189.0 0,038 4399 3.

60.80 e
15.0 80.9 6510 0.0 -0.03e-3

8 08805 189.0 0.048 4521

Units: U.S. Units Design Code: AASHTO LRFD

34,



Colorado DOT . Sheet: DS-2

% ! 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600=
o § 297

Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/4/2010
Version: 08.01.00.10 1-800-778-4277 CKD:

File Name: 76-21-125-21-124_U72C.csl Date:

0.0 1.00e-3. 364

ANCHORAGE ZONE REINFORCEMENT (Art. 5.10.10)
Span:1,Beam: 2

;

HORIZONTAL SHEAR (Art. 5.8.4) - Span : 1, Beam : 2
(Beam and Siab effects are INCLUDED in Vu).

vu  Vnhreq de
(kips)  (kips) . (in)
\Bearing: 000

543.5 7.53

T ——

;I"r'a'nbsfer : 2.25
’ 5141 742

e

Critical:  6.71
4559  6.29
885
4540 627

Units: U.S. Units Design Code: AASHTO LRFD



Colorado DOT Sheet: DS-3

i #y#] eng 1 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
=y Bentley R
Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/4/2010
Version: 08.01.00.10 1-800-778-4277 CKD:
File Name: 76-21-125-21-124 U72C.csl Date:

i

| 63381 8.82/80.40 1.05

79.87 | 24.00 0.640: 1.330: 0.000

Units: U.S. Units Design Code: AASHTO LRFD 3(/ -
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Colorado DOT

@nfleg 4201 E. Arkansas Ave. Denver CO 80222

. |
%:
?
3

Sheet: DS-1
Job No: BR R600-
297

ULTIMATE - Span : 1, Beam : 2, STRENGTH |
(Mr-prvd computed by AASHTO equations, Art. 5.7.3.2/5.7.3.3)

Legend: C = Compression-Controlled (c/dt > 0.600)
I = In-Transition ( 0.60 >= c/dt > 0.375)
T = Tension-Controlled (c/dt <= 0.375)
Note : fr used for calculating Mcr is computed using AASHTO method (Art.5.4.2.6.)

Program LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/4/2010
Version: 08.01.00.10 1-800-778-4277 CKD:

File Name: 76-21-125-21-124 U72C.csl Date:
ULTIMATE MOMENT

Units: U.S. Units Design Code: AASHTO LRFD

3Yg



Colorado DOT

g 4201 E. Arkansas Ave. Denver CO 80222
Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008.
CONSPAN® www.bentley.com
Version: 08.01.00.10 1-800-778-4277

File Name: 76-21-125-21-124 U72C.csl

Sheet: DS-1
Job No: BR R600-
297

By: A. Pott

Date: Jan/4/2010
CKD:

Date:

SHEAR/MOMENT ENVELOPE (&REACTIONS)

SHEAR AND MOMENT ENVELOPE : Span : 1, Beam : 2, SERVICE |
Shears: kips, Moments: kft

5361.7 ;

'§2§<§<§2§<}m

354 365% 3¢
:2

s
3

Units: U.S. Units Design Code: AASHTO LRFD

sS4




Colorado DOT ~~ Sheet: DS-2

' @n?i@g 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
Bw” 3 s R BRSNS 297
Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/4/2010
Version: 08.01.00.10 1-800-778-4277 CKD:
File Name: 76-21-125-21-124_U72C.csl Date:

O'SOL 0 70L et
1369.6 | 9059

8016
6251
2068

1145

-918.3 -1121.8

H
e

Total,f:,
Total :

gTotal :

5032, 8769

| Deck+Hatinch
- Diaphragm
lL—Prec {De)
3DL Prec.(DW)
DL—Comp (DE)
%DL-Comp (DW) )

Live -
Pedestrian
{ Pedestrian

Upward reactions are positive.

Live Load reactions are per lane with no distribution factor and no impact.
Non-composite load types are per beam.

Composite and Pedestrian load types are per total bridge width.

SHEAR AND MOMENT ENVELOPE : Span : 1, Beam : 2, SERVICE il
Shears: kips, Moments: kft

1
i . DliPrec
: DC(Max)
. DL-Prec
! DW(Max)
‘Deck +:
§Haunch (Max)
Dlaphragm
(Max)
%D,L,-Comp':
. DC(Max)
DLiComp::
DW(Max)
L+l

Units: U.S. Units Design Code: AASHTO LRFD



; Colorado DOT Sheet: DS-3

: : 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
- B@ml@g o

Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott

CONSPAN® www.bentley.com Date: Jan/4/2010

Version: 08.01.00.10 1-800-778-4277 CKD:

File Name: 76-21-125-21-124_U72C.csl Date:

: 13643 0:4597.314992.9. 5040.1 ]

SHEAR AND MOMENT ENVELOPE : Span : 1, Beam : 2, STRENGTH |
Shears: kips, Moments: kft

- ?,Bearingvszr'ans Hi2 0.10L"
o 352 6.5
M 2869 5325
v 775 699
™ 2065 3834
v 558 50.3
™M 00 00
Vv 00, 00

Units: U.S. Units Design Code: AASHTO LRFD 280



Colorado DOT " ~Shest: DS-4

4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
el 297
Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/4/2010
\ersion: 08.01.00.10 1-800-778-4277 CKD:
File Name: 76-21-125-21-124_U72C.csl Date:

Pl= Prec o

Units: U.S. Units Design Code: AASHTO LRFD



s,

Sheet: DS-5

Colorado DOT

E@ntleg 4201 E. Arkansas Ave. Denver CO 80222

Job No: BR R600-
297

Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/4/2010
Version: 08.01.00.10 1-800-778-4277 CKD:

File Name: 76-21-125-21-124 U72C.csl Date:

125, 105

DL-Prec.(DW)

1 Pedestrian : (Mm)

Upward reactions are positive.
Live Load reactions are per lane with no distribution factor and no impact.

Non-composite load types are per beam.
Composite and Pedestrian load types are per total bridge width.

Units: U.S. Units Design Code: AASHTO LRFD

25)
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) COLOIiADO DEPARTMENT OF TRANSPORTATION

DESIGN COMPUTATIONS (Grid) KICKER CALC. - PRAsE 2Ly
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By: Date Project no. ‘ Project code (SAH):

Chk'd: Date Structure no. Sheet2® 2 of
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CDOT Form #1034  3/02



o,

" COLORADO DEPARTMENT OF TRANSPORTATION

DESIGN COMPUTATIONS (Grid)

LW‘V = BOL‘K ,,S -S “

@ 290,
Load = QoJ(155) il = 93K

c(55)= (923 ) (l.bass) (3) |
C =~ é.95 k

JsL. Plf» - P(\n C.Qﬂﬁ‘ec_)*-(o‘\b
<=z (.O

L= 9" max
oo\l see Lx,:?,x 2//éfé
we 3x3Zx YU - C-/?afa»w /“Egum%@v‘#‘rz
ﬂ/%\(é BH A" .60 m?‘

Ea“w’: '4'F\f | Ff;' ?ka"\' ; §

By: Date ’ Project no ’ Brojoet 0ods (OATY

Chk'd: Date Structure no. Sheetzg of

CDOT Form #1034 3/02
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" COLORADO DEPARTMENT OF TRANSPORTATION

DESIGN COMPUTATIONS (Grid)
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By: Date Project no. Project code (SAH):
Chk'd: Date Structure no. She etéﬁpf / of
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CDOT Form #1034  3/02




‘COLOR“ADO DEPARTMENT OF TRANSPORTATION

DESIGN COMPUTATIONS (Grid)
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COLORADO DEPARTMENT OF TRANSPORTATION

DESIGN COMPUTATIONS (Grld)
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Project no.
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COLORADO DEPARTMENT OF TRANSPORTATION

DESIGN COMPUTATIONS (Grid)
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CDOT Form #1034

3/02



259



Colorado Department of Transportation 4/28/2010
Design Computations
REINFORCING DESIGN
GIVEN:
fy:
fe=
COVER=
Dfiexure=
Beam Thickness (ts)=
b=
bar diameter=
Impact Steel
LOAD TYPE | MnToT ASreqd
ft-K in"2
Mh (UNFACTORED) 8 0.09
STRENGTH | 0.13
SERVICE | 0.09
ds= 5.31 inches
per 5.10.8.2 AStemp= 0.11 sqinches
Use # t top face min. spacing=  15.15 inches
use spacing=g_ nches
As= 0.200 sq. inches
compressive steel:
|at bottom face
As'= 0.00 sq. inches
Mn= 5.42 ft-K
Mr= 4.88 ft-K
Reinforcing is ‘okay
Maximum Reinforcement per 5.7.3.3.1-1 (Ductility Check)
c= 0.26 inches
de=ds= 5.31 inches (for no prestressing)
clde= 0.05
okay - member is not overreinforced
Minimum Reinforcement per 5.7.3.3.2
1.2*Mcracking= 6.75 ft-K <--—- Test 1
1.33MhTOT (max.)= 4.16 ft-K <--- Test 2
Minimum Reinforcing is provided
Transverse Reinforcement per 9.7.3.2
Percentage of main reinforc 1/ sqri(S) <= 67%
Girder Spacing
Flange Width nches
Flange Overhang nches
Effective Length S 16.00 ft
220/ sqri(S) = 56.80 % Use 56.804 % of required main reinforcement
Required As = sq inches
Use # _transverse reinforcement
min. spacing = inches
By: Date Project no. . Project code (SA#)

Chk'd: Date Structure no. ) Sheet of -



COLORADO DEPARTMENT OF TRANSPORTATION

DESIGN COMPUTATIONS (Grid)
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COLORADO DEPARTMENT OF TRANSPORTATION

DESIGN COMPUTATIONS (Grid)
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SECTION 14: JOINTS AND BEARINGS

14-69

For CDP, the computed compressive strain, &, may be

taken as:

e, =% (14.7.6.33-1)
where:

E, = uniaxial compressive stiffness of the CDP

" bearing pad. It may be taken as 30 ksi in lieu of
pad-specific test data (ksi)

average compressive stress due to total load from
. applicable service load combinations in
" Table 3.4.1-1 (ksi)

Hi

10

1.6

1.4

1.0

0.8

1.2+

Sﬁape factor

50 durometer
reinforced

Compressive stress (ksi)

1.6

1.4

Compressive stress (ksi)

o

/
=

3 q 5 6 7

Compressive strain (%)

' 50 durometer
1.2F

Shape factor 12 /o /6

reinforced
bearings

A I

4 5 6 7

Compressive strain_ (%)

Figure C14.7.6.3.3-1 Stress-Strain Curves.

CDP is typically very stiff in compression. The shape

" factor may be computed, but it has a different meaning and

less significance to the compressive deflection than it does
for FGP and PEP (Roeder et al., 2000). As a result, the
maximum compressive deflection for CDP can be based

upon an average compressive strain, g, for the total
bearing pad thickness as computed in Eq. 1.

27L

interim
2008
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SAP2000 v8.3.8 File: 16212 _72InchTubs

Table: Element Forces - Frames, Part
Frame Station OutputCase
Text ft Text
224 0.0000 HL-93
{224 0.7000 HL-93

i 224 0.7000 HL-93
{224 1.0000 HL-93

i 224 1.0000 HL-93
;224 2.0000 HL-93
o224 0.0000 HL-93
i 224 0.7000 HL-93
Po224 0.7000 HL-93
Po224 1.0000 HL-93
{ 224 1.0000 HL-93
\ 224 2.0000 HL-93
Y224 0.0000 SERVICEI
224 0.7000 SERVICEI
I 224 0.7000 SERVICEI
i 224 1.0000 SERVICEI
i 224 1.0000 SERVICET
{ 224 2.0000 SERVICET
224 0.0000 SERVICEI

224 0.7000 SERVICEI

224 0.7000 SERVICEI

224 1.0000 SERVICET

224 1.0000 SERVICEI

224 2.0000 SERVICEI

323 0.0000 HL-93

323 0.2500 HL-93

323 0.5000 HL-93

\ 323 0.0000 HL-93
1323 0.2500 HL-93
A& 323 0.5000 HL-93
Ny y 323 0.0000 SERVICEI
{323 0.2500 SERVICEI
bo323 0.5000 SERVICEI
po323 0.0000 SERVICEI

i 323 0.2500 SERVICEI
K\323 0.5000 SERVICEI
Table: Element Forces - Frames, Part
Frame Station OutputCase
Text ft Text
224 0.0000 HL-93

224 0.7000 HL-93

224 0.7000 HL-93

224 1.0000 HL-93

224 1.0000 HL-93

224 2.0000 HL-93

224 0.0000 HL-93

224 0.7000 HL-93

224 0.7000 HL-93

224 1.0000 HL-93

224 1.0000 HL-93

224 2.0000 HL-93

224 0.0000 SERVICEI

224 0.7000 SERVICEI

224 0.7000 SERVICEI

224 1.0000 SERVICEI

224 1.0000 SERVICEI

224 2.0000 SERVICEI

224 0.0000 SERVICEI

224 0.7000 SERVICEI

224 0.7000 SERVICEI

224 1.0000 SERVICEI

224 1.0000 SERVICEI

224 2.0000 SERVICEI

323 0.0000 HL-93

7/7/09 6:54:02

1 of 2

CaseType
Text

LinMoving
LinMoving
LinMoving
LinMoving
LinMoving
LinMoving
LinMoving
LinMoving
LinMoving
LinMoving
LinMoving
LinMoving
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
LinMoving
LinMoving
LinMoving
LinMoving
LinMoving
LinMoving
Combination
Combination
Combination
Combination
Combination
Combination

2 of 2

StepType
Text

Max
Max
Max
Max
Max
Max
Min
Min
Min
Min
Min
Min
Max
Max
Max
Max
Max
Max
Min
Min
Min
Min
Min
Min
Max

Page 1

StepType P
Text Kip
Max 89.679
Max 89.679
Max 155.828
Max 155.828
Max 7.436
Max 7.436
Min -12.329
Min -12.329
Min -19.514
Min ~19.514
Min -35.740
Min -35.740
Max 335.300
Max 335.900

Max

Max

Max

Max

Min
Min .89

Min [
Min L7

Min -78.499
Min -78.499
Max 56.799
Max 56.799
Max 56.799
Min -271.311
Min -271.311
Min ~271.311
Max -405.222
Max -405.372
Max -405.522
Min -733.332
Min -733.482
Min -733.632
M2 M3
Kip-ft Kip-ft
25.5385 357.5220
26.7788 332.3554
30.2037 326.0496
31.9551 315.5563
9.0444 317.4091
8.7589 343.7574
-34.7519 -2980.5208
-37.8809 -2992.0875
-41.6635 -2964.8166
-43.7917 -2977.8671
-27.5105 -3083.9989
-24.5352 -2964.6007
~-10.7225 -6233.4068
-13.1317 -6296.4274
-17.1815 ~-6225.1367
-15.4027 -6276.7963
-61.9458 -6508.4419
-51.8338 -6160.2288
-71.0129 -9571.4496
~77.7915 -9620.8703
-89.0488 -9516.0029
-91.1495 -9570.2197
-98.5007 ~9909.8498
-85.1280 -9468.5869
4.0993 95.6476

v2
Kip

108.855
113.504
135.634
137.538
18.431
20.118
-49.911
-49.775
-63.642
-62.968
-182.545
-177.553
161.351
169.161
272.177
275.437

=506, 668",
-45TTTE0
191.297
191.297
191.297
-25.794
-25.794
-25.794
658.294
658.294
658.294
441.203
441.203
441.203

v3
Kip

4.766
4.766
7.392
7.392
0.391
0.391
-2.351
-2.351
-6.326
-6.326
-3.205
-3.205

-4.575
~4.575
18.534
18.534
18.534
5.731
5.731
5.731

T
Kip-ft

305.7409
310.7934
244.5313
244.5791
247.7088
247.77176
-220.1568
-220.7819
~342.6309
-340.3717
-340.9043
-333.4330
257.5607
262.6132
185.1541
185.2018
193.4846
193.5534
-268.3370
-268.9620

- ~402.0081
-399.7490
3951286

-387.6573
55.6207
55.6207
55.6207

-50.3589
-50.3589
-50.3589
79.2531
79.2531
79.2531
-26.7264
-26.7264
-26.7264
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NUMBER

 STAFF BRIDGE DESIGN MEMO S05.3.2

’{ H VE

COLORADO DEPARTMENT OF HIGHWAYS SuBJECT ' |
' SUPERSEDES ELASTOMERIC BEARING PADS
JULY 10, 1982 JULY 6, 1972

. {a,ﬁ'rm}

The attached sheets give the properties, necessary design criteria, and design
procedures for elastomeric bearing pads.

Elastomeric Bearing Pads shall be laminated with metal sheets.
A11'pads greater than 3/4" in thickness will be laminated in 1/2" Tayers.

Do not detail these bearing pads on the plans. - Show overall size to be used;
j.e., 8" x 14" x 1'-6". Standard Specifications will describe the construction

of the pads. See Bridge Standard 32 for details.

In the interest of un1form1ty, all pads shall be designed with 60 durometer
hardness. Figure 1 is the stress strain diagram for Durometer 60 in compression.

The specification will call for Durometer 60 % 5.

PROPERTIES OF ELASTOMER

_WmmmrMMM$... ....... 60 £ 5
Modulus of Elasticity in shear @O0°F. . 180 =

DESIGN CRITERIA

1. Plain Bearings: Minimum L or W =5T .=~ *-f'"'“'» s
Laminated Bearlngs' ‘Minimum L = 3T3 M1n1mum W=2T
T = total effective e]astomer thickness = the sum of the layers (Zt)

Thickness of elastomer for an expansion pad shall not be less than twice
the total horizontal movement.

Pads used for locked-in girders need only to be as thick as needed to
ensure that the bottom of the girder does not touch the edge of cap;
and these pads will be called leveling pads on project plans.

2. The minimum thickness of elastomer shall be 1/2". Maximum thickness ,
of unlaminated pad is 3/4". For thicknesses greater than 3/4", incre-
ments of 172" layers (t) will be used with 8 - 1/2*% Yayers as a maximum
'(4“ effective thickness). Lengths and widths of pads should be in
increments of 2" where possible. Pads should not extend outside the
girder flanges without the use of sole plates or stiffening plates.

3. Initial compressive strain due to the maximum DL and LL shall not
exceed 7% of the uncompressed thickness of the pad.

4. Maximum DL+LL (no impact) pressure on the pad shall not exceed 800 psi.
Maximum DL pressure on the pad shall not exceed 500 psi.
Minimum DL+LL up11ft pressure on the pad without restraint against

crawling is 200 psi.

5. The temperature range of the elastomeric pad is assumed to be 140° F
for steel structures and 90° F for concrete structures. The mean —

23Y
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8.

temperature is assumed to be 40° F. The cgefficient of expansion for
steel is .0000065 and for concrete is .000006. For prestress girders,
the horizontal movement due to temperature shall be multiplied by 1.6

in order to account for shrinkage and creep of the concrete.

The "1.6" factor will satisfy most situations. However, if the
designer feels that it is necessary, he may make a detailed analysis

- to determine the more exact values of shrinkage and creep of the

concrete in his particular situation.

Shear Force = F = Medu!ﬁs X Area“¥,Temp, Mqvgment (This shear force is

applied to the substructure and is intiuded'as a temperature force (T)
in Group Loading Combinations IV, V, and VI.) : ,

Shape Factor = Tlength x width
7 X (Tength ¥ width) X (Lhickness)

For laminated pads, since thickness per layer is always 1/2", the

formula is reduced to:

£ = Jength x width
SF = Tength Fwidth

A minimum Shape Factor of s‘is,preférred.

Maximum compressive défTectieﬁ,dae to geometry of non-parallel load
surfaces and/or DL rotation is .06T. (Rotation may be neglected
except on long spans and/or s]iding»tef%en‘bearings).

Use tapered'sole plates in 1ieu of tapered elastomeric pads on steel
girders or prestressed girders placed on grades which require a taper
as per above. ’
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Given: Structure Type

No. of Plys

DESIGN PROCEDURE

Steel Girder

Length Contributing to Movement = 150 feet
Profile Grade at Bearing = 2%
Dead Load Reaction = 65 kips
Live Load Reaction (w/o Impact) = 45 kips

- Live Load Uplift Reaction = 25 kips

~ Bottom Flange Width = 12 inches

12"

10 - _
0.8(12) = ]1.45 Use 12
TO7TAL /7((] e ¥
Temperature Movement = 140° x 0.0000065 x 150 X 12 = 1.64"

Min. Elastomer Thickness = 2 x Horizontal Movement
=2 x 1.64"

Width of Pad = Bottom Flange Width

Length of Pad =

(oﬁtbﬁ

E]astomer,Thickness/P?y Thickness
3.2870.5 | :
6.6 Use?

i

No of Plys + 1
7 +1
. =8
Thickness of Shim = 1/8"
1/2" x No. of Plys + 1/8" x No. of Shims
+2 x Cover of Top & Bottom Shims

1!2 X 7 + 1/8 X. 8 + 2 X 1/8
= 4_3/4:: \/V"“ S~

Trial Pad: 12" x 4-3/4%" x 12°®
1. Check minimum compressive stress (W1th LL up11ft)

{65 -22;.:) )2( 1000 = 278 psi > 200 psi 0K

No. of Shims

Thickness of:Pad

2. Maximum Compressive Stress

+ : . . .
(65 1243)12 1000 _ 764 psi < 800 psi

3. Shape Factor

| (Length x Width) 12 x 12
2 X Length + W1dth) X (Thicknesf7' 2(12 + iZSZI/ES

PAGE_}.OF.A; |  “ o | 3’5é>:
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4.

Compressive Strain

From Fig. 1, for compression stress = 764 psi
and Shape Factor = 6, initial compressive straln is 5, 8%

of pad thickness < 74 0K

Calculate the maximum her1zmntal movement perm1ssab1e befare
slippage starts. .

Allowable = D.L. Reaction x Th1ckness X 1. 5% *Cbﬂstant'

5 X Modulus X Area for 60
5000 x (7 x 0.5) x 1.5 Durometer ..
5 xm180 x 144 , '
= 2.63" > 1.64"
Shear force to substrueture

f = Modulus x Area x Movement

~ Thickhess _ v
F=9180x 144 x 1.64 , 1 mModulus 2100 0

(7 x 0.5) = X T000 at 0° F ARIZONA
F=12.145 k1ps '

Check for tapered sele p1ate raqu1rement

Maximum compressive deflection due to grade and
D. L. deflection = 0 06T = 0.06 (7 X 0 5) = 0. 21"

2% grade 0.02" /; ? 1t = O.OZYTv . 0,002 = 0;240”’"
D.L. Rotation = 0°~15' = 0.004'/' x 0.5' = 0.002' =
: o 254" > 0.21"

Tapered Sole Plates are required.

Use 12" x 4-3/4" x 1'-0" Laminated Pad = -~ _

paGE_4 or 4

387
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Colorado DOT

@nii : Q 4201 E. Arkansas Ave. Denver CO 80222

Program: LEAP®& Copyright © Bentley Systems, Inc. 1984 - 2008.
CONSPAN® www.bentley.com
Version: 08.01.00.10 1-800-778-4277

File Name: 76-21-125-21-124 U72C.csl

Sheet: DS-1
Job No: BR R600-
297

By: A. Pott

Date: Jan/22/2009
CKD:

Date:

Shears: kips, Moments: kft

: Comp
% DC(Max)
Diico

SHEAR/MOMENT ENVELOPE (&REACTIONS)

SHEAR AND MOMENT ENVELOPE : Span : 5, Beam : 2, SERVICE |

Units: U.S. Units

Design Code: AASHTO LRFD



Colorado DOT . . Sheet: DS-2 ; .

¥ 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
e 3 g 297
Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/22/2009
Version: 08.01.00.10 1-800-778-4277 CKD:
File Name: 76-21-125-21-124 U72C.csl ‘ - Date:

Upward reactions are positive.

Live Load reactions are per lane with no distribution factor and no impact.
Non-composite load types are per beam.

Composite and Pedestrian load types are per total bridge width.

SHEAR AND MOMENT ENVELOPE : Span : 5, Beam : 2, SERVICE lli
Shears: kips, Moments: kft

Units: U.S. Units Design Code: AASHTO LRFD




Colorado BOT

Sheet: DS-3

P oy 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
m’ A g 297
Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
£ |[CONSPAN® www.bentley.com Date: Jan/22/2009
- Mersion: 08.01.00.10 1-800-778-4277 CKD:
File Name: 76-21-125-21-124 U72C.csl Date:

2214

| 1226.0 5637.918983.4: 11173.

SHEAR AND MOMENT ENVELOPE : Span : 5, Beam : 2, STRENGTH |
Shears: kips, Moments: kft

A,

Units: U.S. Units Design Code: AASHTO LRFD

102



Program LEAP®
CONSPAN®
Version: 08.01.00.10

Colorado DOT

@n‘ﬁ‘l@g 4201 E. Arkansas Ave. Denver CO 80222

Copyright © Bentley Systems, Inc. 1984 - 2008.

www.bentley.com
1-800-778-4277

File Name: 76-21-125-21-124_U72C.csl

Sheet: DS4
Job No: BR R600-
297

By: A. Pott

Date: Jan/22/2009
CKD:

Date:

250.8
12.4

1986.0 -1768.8
98.0 950

0
: Haunch (Max
‘Deck+:

Units: U.S. Units

Design Code: AASHTO LRFD




T Colorado DOT

g%f’ j @ﬂﬂ,@g 4201 E. Arkansas Ave. Denver CO 80222

CONSPAN® www.bentiey.com
\Version: 08.01.00.10 1-800-778-4277

File Name: 76-21-125-21-124 U72C.csl

Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008.

Sheet: DS-5
Job No: BR R600-
297

By: A. Pott

Date: Jan/22/2009
CKD:

Date:

| DL-Prec.(DW) |

trian
: Pedestrian

| Min)

Upward reactions are positive.

Live Load reactions are per lane with no distribution factor and no impact.
Non-composite load types are per beam.

Composite and Pedestrian load types are per total bridge width.

Units: U.S. Units Design Code: AASHTO LRFD
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Colorado DOT
@ﬁﬂ : g 4201 E. Arkansas Ave. Denver CO 80222

Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008.

CONSPAN® www.bentley.com
Version: 08.01.00.10 1-800-778-4277

File Name: 76-21-125-21-124 U72C.csl

Sheet DS
Job No: BR R600-
297

By: A. Pott

Date: Jan/22/2009
CKD:

Date:

SHEAR/MOMENT ENVELOPE (&REACTIONS)

SHEAR AND MOMENT ENVELOPE : Span : 5, Beam : 1, SERVICE |
Shears: kips, Moments: kft

912 1082 1085

Units: U.S. Units Design Code: AASHTO LRFD

Yos




Colorado DOT . , Sheet: DS-2

@ﬂﬂ@g 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
, R R 297

Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/22/2009
\Version: 08.01.00.10 1-800-778-4277 CKD:

File Name: 76-21-125-21-124 U72C.csl Date:

Upward reactions are positive.

Live Load reactions are per lane with no distribution factor and no impact.
Non-composite load types are per beam.

Composite and Pedestrian load types are per total bridge width.

SHEAR AND MOMENT ENVELOPE : Span : 5, Beam : 1, SERVICE Il
Shears: kips, Moments: kft

 Location,
[Selfwt

|
g
%

Units: U.S. Units Design Code: AASHTO LRFD



e

Colorado £OT
4201 E. Arkansas Ave. Denver CO 80222

— el | 297
Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
™ |CONSPAN® www.bentley.com Date: Jan/22/2009
\Version: 08.01.00.10 1-800-778-4277 CKD:
File Name: 76-21-125-21-124 U72C.csl Date:

Sheet: DS-3
Job No: BR R600-

SHEAR AND MOMENT ENVELOPE : Span : 5, Beam : 1, STRENGTH |
Shears: kips, Moments: kft

Units: U.S. Units Design Code: AASHTO LRFD

Yob



Colorado DOT . , : Sheet: DS-4

. @ﬁﬂ, 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
o § - o 297
Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/22/2009
Version: 08.01.00.10 1-800-778-4277 CKD:

File Name: 76-21-125-21-124 U72C.csl Date:

8.326..3 é 3267.
6. 3547

| 64965 510,
7016.6 | 12348.3 1 15918.7 . 17685.3

Dlaphragm
| (Max)
‘ Diaphragm :
(Min)

Units: U.S. Units Design Code: AASHTO LRFD



Colorado DOT Sheet: DS-5

Fo? ﬁ?i@g 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
Bt § " = : 297
Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/22/2009
Version: 08.01.00.10 1-800-778-4277 CKD:
File Name: 76-21-125-21-124_U72C.csl Date:

Rt SR

N
Pedestrian (Min)

Upward reactions are positive.
Live Load reactions are per lane with no distribution factor and no impact.
Non-composite load types are per beam.
Composite and Pedestrian joad types are per total bridge width.

()

,//

PN
I
X

Units: U.S. Units Design Code: AASHTO LRFD



o Colorado DOT Sheet: DS-1
4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
, } 297
Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
£7 |ICONSPAN® www.bentley.com Date: Jan/22/2009
- |Version: 08.01.00.10 1-800-778-4277 CKD:
L File Name: 76-21-125-21-124 U72C.csl Date:

SHEAR/MOMENT ENVELOPE (&REACTIONS)

SHEAR AND MOMENT ENVELOPE : Span : 3, Beam : 2, SERVICE |
Shears: kips, Moments: kft

i,

Yo

Design Code: AASHTO LRFD

Units: U.S. Units



—— ! Y Colorado DOT ,
M B@ n*ﬂ'&g 4201 E. Arkansas Ave. Denver CO 80222

Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008.

CONSPAN® www.bentley.com
Version: 08.01.00.10 1-800-778-4277

File Name: 76-21-125-21-124 U72C.csl

Sheet: DS-2
Job No: BR R600-
297

By: A. Pott

Date: Jan/22/2009
CKD:

Date:

T IM 1117201 9808.4 6554.4] 2060.41-1316.21-1993.4 | -2910.8 ]

REACTIONS (kips), SERVICE |

Upward reactions are positive.

Live Load reactions are per lane with no distribution factor and no impact.
Non-composite load types are per beam.

Composite and Pedestrian load types are per total bridge width.

SHEAR AND MOMENT ENVELOPE : Span : 3, Beam : 2, SERVICE Il
Shears: kips, Moments: kft

Units: U.S. Units Design Code: AASHTO LRFD




AT

T p— Colorado DOT Sheet: DS-3

File Name: 76-21-125-21-124 U72C.csl Date:

, @ﬁ'ﬁ@g 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/22/2009
Version: 08.01.00.10 1-800-778-4277 CKD:

SHEAR AND MOMENT ENVELOPE : Span : 3, Beam : 2, STRENGTH |
Shears: kips, Moments: kft

Units: U.S. Units Design Code: AASHTO LRFD

Yoq



Colorado DOT
a n?i g 4201 E. Arkansas Ave. Denver CO 80222

CONSPAN® www.bentley.com
\Version: 08.01.00.10 1-800-778-4277

File Name: 76-21-125-21-124_U72C.csl

Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008.

Sheet: DS-4
Job No: BR R600-
297

By: A. Poit

Date: Jan/22/2009
CKD:

Date:

; Dlaphragm
(Max) v
;;,Dlgphragm

T MG .

¢<;<;<:<s<3<;<§<§<z*

: Diaphragm :
(Max)

z<z<z<z<z<z<z<=z

Units: U.S. Units Design Code: AASHTO LRFD
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Colorado POT

e ﬁ’ﬂ@g 4201 E. Arkansas Ave. Denver CO 80222

Program: LEAP®
CONSPAN® www.bentley.com
\Version: 08.01.00.10 1-800-778-4277
File Name: 76-21-125-21-124 U72C.csl

Copyright © Bentley Systems, Inc. 1984 - 2008.

Sheet: DS-5

Job No: BR R600-
297

By: A. Pott
Date: Jan/22/2009
CKD:
Date:

Max
{ Pedestrian :(Min) | . -0.0]

Upward reactions are positive.

Live Load reactions are per lane with no distribution factor and no impact.
Non-composite load types are per beam.

Composite and Pedestrian load types are per total bridge width.

Units: U.S. Units Design Code: AASHTO LRFD

4lo
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Colorado DOT
n%i&g 4201 E. Arkansas Ave. Denver CO 80222

Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008.

CONSPAN® www.bentley.com
Version: 08.01.00.10 1-800-778-4277

File Name: 76-21-125-21-124 U72C.csl

Sheet: DS-1
Job No: BR R600-
297

By: A. Pott

Date: Jan/22/2009
CKD:

Date:

SHEAR/MOMENT ENVELOPE (&REACTIONS)

SHEAR AND MOMENT ENVELOPE : Span : 3, Beam : 1, SERVICE |
Shears: kips, Moments: kft

2235

Units: U.S. Units Design Code: AASHTO LRFD

411




Colorado DOT ’ ‘ Sheet: DS-2

4201 E. Arkansas Ave. Denver CO 80222 Job No: BR RGOO-L
Sl | g 297
Program: LEAP® Copyright © Bentley Systems, inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentiey.com Date: Jan/22/2009
Version: 08.01.00.10 1-800-778-4277 CKD:
File Name: 76-21-125-21-124 U72C.csl Date:

0] L

243911 1834,

I 12077.3 1003¢
167.8:

Upward reactions are positive.

Live Load reactions are per lane with no distribution factor and no impact.
Non-composite load types are per beam.

Composite and Pedestrian load types are per total bridge width.

SHEAR AND MOMENT ENVELOPE : Span : 3, Beam : 1, SERVICE Il
Shears: kips, Moments: kft

{ Location, : 200

Units: U.S. Units Design Code: AASHTO LRFD
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Colorado DOT
; g 4201 E. Arkansas Ave. Denver CO 80222

Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008.

CONSPAN® www.bentley.com
Version: 08.01.00.10 1-800-778-4277

File Name: 76-21-125-21-124 U72C.csl

Sheet: DS-3
Job No: BR R600-
297

By: A. Pott

Date: Jan/22/2009
CKD:

Date:

SHEAR AND MOMENT ENVELOPE : Span : 3, Beam : 1, STRENGTH |
Shears: kips, Moments: kft

Units: U.S. Units Design Code: AASHTO LRFD




Program LEAP®
CONSPAN®
\Version: 08.01.00.10

Colorado DOT

- @ﬁﬂ@g 4201 E. Arkansas Ave. Denver CO 80222

Copyright © Bentley Systems, Inc. 1984 - 2008.
www.bentley.com
1-800-778-4277

File Name: 76-21-125-21-124 U72C.csl

Sheet: DS-4 .
Job No: BR R600-
297

By: A. Pott

Date: Jan/22/2009
CKD:

Date:

/DL-Pre
@WNW
iDeck+

%Deck +:
i Haunch (Mm)

<g <z<z< =< <=z

s v<'l§

'}‘H3939§ 325,

: Dlaphragm
1 (Mm)

-<§<g<§<£2§?£?%

Units: U.S. Units

Design Code: AASHTO LRFD




Colorado DOT Sheet: DS-5 -

@ﬁ?l@g 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
Bt - 297
Program: LEAP® Copyright © Bentley Systems, Inc. 1984 - 2008. By: A. Pott
CONSPAN® www.bentley.com Date: Jan/22/2009
£ Version: 08.01.00.10 1-800-778-4277 CKD:
P File Name: 76-21-125-21-124 U72C.csl ’ Date:

121.

‘ Pedestrian : (Nllbin) 3
Upward reactions are positive.
Live Load reactions are per lane with no distribution factor and no impact.
Non-composite load types are per beam.
Composite and Pedestrian load types are per total bridge width.
(o

Units: U.S. Units » Design Code: AASHTO LRFD 4, 3
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SECTION 14: JOINTS AND BEARINGS

14-69

For CDP, the computed compressive strain, &, may be
taken as:

g =t ' (14.7.6.3.3-1)

where: .

E, = uniaxial compressive stiffness of the CDP
bearing pad. It may be taken as 30 ksi in lieu of
pad-specific test data (ksi)

o; = average compressive stress due to total load from

applicable service load combinations _in
Table 3.4.1-1 (ksi) '

1.6
Shape factor 12
1.4}
g | 50 durometer
= 1.2F reinforced
bearings
a 1ot g
b
@
‘W
2z
o
o0
[
B
.
£
o
o
Compressive strain (%)
1.6
Shape factor 12 9/6
- 1.4
é’é 60 durometer
1.2} reinforced
& bearings
e_’ -
®
@
2
[
[
e
o
£
[~
©
Compressive strain_ (%)

Figure C14.7.6.3.3-1 Stress-Strain Curves.

CDP is typically very stiff in compression. The shape
factor may be computed, but it has a different meaning and
less significance to the compressive deflection than it does
for FGP and PEP (Roeder et al., 2000). As a result, the

maximum compressive deflection for CDP can be based
upon an average compressive strain, g for the total

 bearing pad thickness as computed in Eq. 1.

415

interim
2008
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DESIGN COMPUTATIONS (Grid)
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