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Colorado Department of Transportation 5/26/2009
Design Computations

I REINFORCING DESIGN
GIVEN:
fc= \
COVER= ‘ ntes de«&‘kﬁ:
Priexure=
Beam Thickness (ts)=
b=
bar diameter=
TOP STEEL
LOAD TYPE MhtoTt ASreq'd
ft-K in"2
Mh (UNFACTORED) |i 425 20 2.44
STRENGTH | 53150 3.07
SERVICE | _ 45020 2.44
ds= 39.30 inches
per 5.10.8.2 AStemp= 1.89 sqinches
Use #1° t top face min. spacing=  15.25 inches
use spacing 08 inches
As= 3.120 sq. inches
compressive steel:
Use t bottom face
As'= 0.00 sq. inches 1’ * “ T 2 @

e Mn=  600.55 ft-K
M= 54050 fi-K

Reinforcingisokay - .

Maximum Reinforcement per 5.7.3.3.1-1 {Ductility Check)

c= 1.98 inches
de=ds= 39.30 inches (for no prestressing)
c/de=

Minimum Reinforcement per 5.7.3.3.2
1.2*Mcracking= 449.04 ft-K <--- Test 1

1.33MhTOT (Mmax.)=  706.90 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
Flange Overhang=;, .
Effective Length S = 8.86 ft
220/ sqrt(S) = 73.92 % Use 67 % of required main reinforcement
Required As = 2.09 sq inches
Use #i’g& transverse reinforcement
min. spacing = 2.87 inches

By: Date Project no. . Project code (SA#)
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Colorado Department of Transportation 5/26/2009
Design Computations

o REINFORCING DESIGN
GIVEN:
Fina
Beam Thickness (ts)
bar diameter=
TOP STEEL
LOAD TYPE | Mntor ASreqd
ft-K in"2
Mh (UNFACTORED) | 733 1 1.32
STRENGTH | 1.87 —2' 8 “ T‘Q' 8
SERVICE | 1.32
ds= 124.80 inches
per 5.10.8.2 AStemp= 5.74 sqinches
Use #, t top face min. spacing =  25.07 inches
use spacing=1 ches
As= 3.120 sq. inches
compressive steel:
) As'= 0.00 sq. inches
i Mn=  1934.35 ft-K
M= 174092 ft-K |
‘Reinforcing:is okay T
Maximum Reinforcement per 5.7.3.3.1-1 (Ductility Check)
c= 1.98 inches
de=ds= 124.80 inches (for no prestressing)
clde= 0.02 ‘
.okay -‘member is not overreinforced .
Minimum Reinforcement per 5.7.3.3.2
1.2*Mcracking= 4138.17 ft-K <--- Test 1
1.33MhTOT (max.)=  1388.39 ft-K <--- Test 2
‘Minimum Reinforéing.is provided
Transverse Reinforcement per 9.7.3.2
Percentage of main reinforcement, 220 / sqri(S) <= 67%
Girder Spacing
Flange Width
Flange Overhang =1
Effective Length S = .86 ft
220/ sqrt(S) = 73.92 % Use 67 % of required main reinforcement
Required As = 2.09 sq inches
Use #/; _transverse reinforcement
min. spacing = 2.87 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

5/26/2009

REINFORCING DESIGN

GIVEN:

compressive steel:

Use

As'= 0.00 sq. inches

Mn=  506.95 ft-K
M= 456.26 ftK

33.30 inches

de=ds=
O 06 .......

c/de=

Minimum Reinforcement per 5.7.3.3.2
1.2*Mecracking= 329.91 #t-K <--- Test 1

1.33MhTOT (max)=  462.44 ft-K. < Test2

Transverse Reinforcement per 9.7.3.2

Percentage of main reinforcement, 220 / sqrt(S) <= 67%
Girder Spacing .

Flange Width

Flange Overhang =

‘okay - member is not overreinforced

bar diameter=
TOP STEEL
LOAD TYPE | Mnror ASreqd
ft-K in"2
Mh (UNFACTORED) | 520 1.86
STRENGTH | 2.36
SERVICE | 1.86
ds= 33.30 inches
per 5.10.8.2 AStemp= 1.62 sqinches
Use t top face min. spacing=  19.79 inches
use spacing=1} ches
As= 3.120 sq. inches

Remforcmg is: okax i
Maximum Reinforcement per 5.7.3.3.1-1 (Ductlhty Check)
c= 1.98 inches
(for no prestressing)

67 % of required main reinforcement

Effective Length S .
220/ sqrt(S) = 73.92 % Use
Required As 2.09 sqinches

Use transverse reinforcement
min. spacing 2.87 inches
By: Date Project no. Project code (SA#)
Date Structure no. SheetZ[ of
7

Chk'd:
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Colorado Department of Transportation
Design Computations

REINFORCING DESIGN

GIVEN:

TOP STEEL
LOAD TYPE ASreqd
in*2

Mh (UNFACTORED) | 0.83
STRENGTH | 1.22
SERVICE | 0.83

ds= 124.80 inches

per 5.10.8.2 AStemp= 5.74 sq inches
Use min. spacing =  38.34 inches
use spacing |
As 3.120 sq. inches

compressive steel:

Use
As'= 0.00 sq. inches

Mn= 1934.35 ft-K
M= 1740.92 ft-K

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

c= 1.98 inches
de=ds= 124.80 inches (for no prestressing)

c/de= 002 , o e
‘okay - member is not overreinforced =

Minimum Reinforcement per 5.7.3.3.2
1.2*Mcracking= 4138.17 ft-K <--- Test 1

1.33MhTOT (max.)=  909.32 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 i
Flange Overhang _
Effective Length S = .86 ft
220/ sqrt(S) = 73.92 % Use 67 % of required main reinforcement
Required As = 2.09 sqinches
Use #/4 ansverse reinforcement
min. spacing = 2.87 inches

By: Date Project no. . Project code (SA#)
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COLORADO DEPARTMENT OF TRANSPORTATION

DESIGN COMPUTATIONS (Grid)
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November 1, 1999 Subsection No. 7.2 Page 3 of 3

, ¢ Beari
Slab and portion above bearing seat ednng
shall be poured monolithically. 380" 380
165 |(1"=3"(1"-3")
(6%” AAAAAA | Slab reinforcing
#19M (#6) For details i
see approach slab\
Place legs parallel 3! * i g
t ird Z == LAy ——— -
0 girders :990) IF T —
J5 r‘\h\' Optional fillet
ald Delete at A
o girders : ’\§¥ #36M (#11) cont.@
' P | Y #16M @ 300 (#5@1'—07)
#16M (#5) @460 (1 _6)*\]\ - : é\..between girders and at ends
' #16M @ 300 (#5@1'—0") cont
i | /"/ D
650 I S
850 , e ST VI 6 x 4—@
@2 lg’l? Lt~ Each side of each girder-
Be"d, or cut leg = ,—_o g L | § N ——— W_M—'———;;\ e,
at girders 2k /|~ Leveling pad b ey
: - 1.2 LA o la é \\Ck ’a
wle 7 Orlges
o o Expansion.  joint materiql i
ale | —under girder at front face.
(o) E & :\
P
- Leave seat rough except at leveling —— ' _g” g|lo
pad onde expgggione)foiengt moteer\i/alfng 600 n'(uzn 0, X o-'
#36M (#11) cont. tot. 4 as shown —] ’ s
#16M @ 300 (#5@1°—0") max. —= e
el
}"x’;é ©
I 3=
My <+~
7 S R o o
el Y ase A )
s E&
setilangn v 4om o

TYPICAL ABUTMENT SECTION

Note: All abutment and wingwall
concrete shail be Class D (Bridge)

Extend strands from the bottom of precast

sections into abutment, anchor the bottom of
steel sections to abutment with studs, bearing
stiffeners, anchor bolts, or diaphragm gussets.

* 300 (1'—07) if structure length longer than
90M (300") or ** greater than 1050 (3'—6").
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COLORADO DEPARTMENT OF TRANSPORTATION

DESIGN COMPUTATIONS (Grid)
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COLORADO DEPARTMENT OF TRANSPORTATION
DESIGN COMPUTATIONS

Pile Embedment

INPUT
Reactions at top of column
Vo= 1204 kips
e= 1575in
eV, =M, = 1896.3 kip-in

Caisson Reinforcement

spiral size= 0
pitch= 4
fs= 0 kip/in

fo=  37.3167 kip/in
fi=  37.3167 kipfin

If f, is known

A= 37.3167 kip/in
B=  -481.6 kips
C= -11377.8 kip-in

di= 25.0684 in
d, = -12.16265 in
used= 25.0684 in (min.)

used= 2'-6"
totalL = 3'-9 3/4"
W= 336 Ibs

fi = 37.3167 kips/in
f, = -27.71098 kips/in
Xy= 25.0684 in

Xo = 3.703038 in
use x= 3.703038 in
Does Vyowe = 0: yes

max. Mgowel = 2108.246 kip-in
atx= 3.703038 in

max. Vyowel = 120.4 kips
atx = Oin
By: LEC Date: 1/11/2010

Dowel.xls

Pile Properties

size=  W10x88
w= 88 Ibs
fy= 50 ksi
Zweak = 531 in®
Sstrong = 985 in®
= ° 1084in

Mep= 2655 kip-in
Veap = 589 kip

Miscellaneous Properties

| =

expn material =
concrete cover =:
e=

ro = 2

Jemtes)

C/D ratio = 1

OK will go plastic once

OK

Project __ BR 0361-052
Structure: D-15-BA

SA:__ 11725 .
Sheet _1_of _1 .
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Colorado DOT

Benﬂeg 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 : 5, Beam : 3, SERVICE |
Shears: kips, Moments: kft

{
L
o
.
£

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

429







‘(,ﬂm\

—— Colorado DOT Sheet: DS-2

:
% . )
j Bgn‘l‘l@g 4201 E. Arkansas Ave. Denver CO 80222 zf,?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.csl Date:

. 697.5] 4993

§Ji;éde‘é:tr|an (Mln)

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 : 3, SERVICE il
Shears: kips, Moments: kft

M
M
v
v
M
%
N
v
v
v
M

1o

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






Colorado DOT Sheet: DS-3
88 nﬂ@g 4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
B 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:

649 81
23161§ 2662 72

1‘3042 512101 ~2 94761 5388.2 1867 3

SHEAR AND MOMENT ENVELOPE : Span : 5, Beam : 3, STRENGTH |
Shears: kips, Moments: kft

Y4

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






Colorado DOT Sheet: DS-4

4201 E. Arkansas Ave. Denver CO 80222 Job No: BR R600-
: “‘ Ba ntleg 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:

0 934
s -714.8.:-404 8
405 35

410'3% 4037 3

0 114
1 _19590 1068,

o71, 43 84619
6__7§ 13.4

00/
628127 54758 4
. 433 866
| 45224 30426

23

Units: U.S. Units Design Code: AASHTO LRFD
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) Colorado DOT Sheet: DS-5

" ?Benﬂeg 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/22/2009
£ Version: 08.01.00.10 1-800-778-4277 CKD: ’
File Name: 76-21-125-21-124 U72C.csl Date:

18745.9| 1787

REACTIONS (kips), STRENGTH |

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 47((’/3







COLORADO DEPARTMENT OF TRANSPORTATION

DESIGN COMPUTATIONS (Grid)
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By: Date Project no. ’ Project 6006 (SAR):

Chk'd: Date Structure no. Sheet L/L/"/ of
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CDOT Form #1034  3/02
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COLORADO DEPARTMENT OF TRANSPORTATION

DESIGN COMPUTATIONS (Grid)

For 4 LANES
@~ 65§ es.en e[ ik éfggtéo’;‘@))%
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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

DESIGN COMPUTATIONS (Grid)
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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

DESIGN COMPUTATIONS (Grid)
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CAISSON DESIGN ABUTMENT, Structure F-16-XP,

Abut.IN

1
100 4 ,1800+03 .696D+03
.000D+00 .360D+02 .824D+05 .102D+04 .364D+07
.180D+03 .360D+02 .824D+05 .102D+04 .364D+07
.180D+03 .360D+02 .824D+05 .102D+04 .364D+07
.696D+Og .3SOD+05 .824D+05 .102D+04 .364D+07
2
4 ,180D+03 .624D+03 .640D+02
3 .624D+03 .100D+04 .200D+04
.100D0+01 .000D+00
.180D+03 .000D+00
.180D+03 .666D-01
.348D+03 .666D-01
.348D+03 .694D-01
.624D+03 .694D-01
.624D+03 .780D-01
.1000+04 .780D-01
.100p+01 .000D+00 .000D+00 .000D+00
.180D+03 .000D+00 .000D+00 .000D+00
.180D+03 .000D+00 .320D+02 .000D+00
.348D+03 .000D+00 .320D+02 .000D+00
.3480+03 .000D+00 .320D+02 .000D+00
.624D+03 .000D+00 .320D+02 .000D+00
.624D+03 .694D+02 .000D+00 .500D-02
.1000+04 .694D+02 .000D+00 .500D-02
5 1 .000D+00
.100Dp+01 .000D+00
.120D+03 .000D+00
.120D+03 .000D+05
.144D+03 .000D+05
.144p+03 .000D+00
1
4 ,220D0+01 .000D+07 .900D+5
0
1 1 0
100 .100D-05 .360D+03
Page 1






ABUT.OUT
PROGRAM LPILE1
(C) COPYRIGHT 1986 ENSOFT, INC.
ALL RIGHTS RESERVED
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PROGRAM LPILE1
(C) COPYRIGHT 1985 ENSOFT, INC.
ALL RIGHTS RESERVED

CAISSON DESIGN ABUTMENT, Structure F-16-XP,

UNITS--ENGLISH UNITS

. INPU INFORMATION
{ R L L e Y Y L
THE LOADING IS STATIC
£
¢ Cb[umn/cdzssm
PILE GEOMETRY AND PROPERTIES
PILE LENGTH = 696.00 IN
4 POINTS
X DIAMETER MOMENT OF AREA MODULUS OF
INERTIA ELASTICITY
IN IN IN** IN**2 LBS/IN**2
.00 36.000 .824D+05 .102D+04 .364D+07
180.00 36.000 .824D+05 .102D+04 . 364D+07
180.00 36.000 .824D+05 .102D+04 .364D+07
696.00 36.000 .824p+05 .102D+04 .364D+07
SOILS INFORMATION
X AT THE GROUND SURFACE = 180.00 IN
p 2 LAYER(S) OF SOIL
A LAYER 1
Page 1
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ABUT.OUT
THE SOIL IS A SAND
X AT THE TOP OF THE LAYER
X AT THE BOTTOM OF THE LAYER
MODULUS OF SUBGRADE REACTION

180.00 IN
624.00 IN
.640D+02 LBS/IN**

LAYER 2

THE SOIL IS A STIFF CLAY WITH NO FREE WATER

X AT THE TOP OF THE LAYER 624.00 IN

X AT THE BOTTOM OF THE LAYER 1000.00 IN
MODULUS OF SUBGRADE REACTION .200D+04 LBS/IN**

DISTRIBUTION OF EFFECTIVE UNIT WEIGHT WITH DEPTH

8 POINTS
X, IN WEIGHT,LBS/IN**
1.00 .00D+00
180.00 .00D+00
180.00 .67D-01
348.00 .67D-01
348.00 .69D-01
624.00 .69D-01
624.00 .78D-01
1000.00 .78D-01
DISTRIBUTION OF STRENGTH PARAMETERS WITH DEPTH
8 POINTS
X, IN C,LBS/IN** PHI,DEGREES E50
1.00 .000D+00 .000D+00  -----
180.00 .000D+00 .000D+00 -~
180.00 .000D+00 .3200+02 -----
348.00 .000D+00 .320D0+02 -----
348.00 .000D+00 .320D+02 -
624.00 .000D+00 .3200+02 -----
624.00 .694D+02 .000 .500D-02
1000.00 .694D+02 .000 .500D-02

BOUNDARY AND LOADING CONDITIONS

DISTRIBUTED LOAD CURVE 5 POINTS
X, IN LOAD,LBS/IN
1.00 .000D+00
120.00 .000D+00
120.00 .000D+00
144.00 .000D+00
144.00 .000D+00

LOADING NUMBER 1

4
.220D+01 IN
.000D+00 IN-LBS
.900D+05 LBS

BOUNDARY CONDITION CODE
DEFLECTION AT THE PILE HEAD
MOMENT AT THE PILE HEAD
AXTAL LOAD AT THE PILE HEAD

FINITE-DIFFERENCE PARAMETERS

NUMBER OF PILE INCREMENTS = 100
DEFLECTION TOLERANCE ON DETERMINATION OF CLOSURE = .100D-05 1IN
MAXIMUM NUMBER OF ITERATIONS ALLOWED FOR PILE ANALYSIS = 100

Page 2
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ABUT.OUT

MAXIMUM ALLOWABLE DEFLECTION = .36D+03 IN
OUTPUT CODES
KOUTPT = 1
KPYoPr = 0
INC = 1
OUTPUT INFORMATION
R e R T
DISTRIBUTED LOAD CURVE 5 POINTS
X, IN LOAD,LBS/IN
1.00 .000D+00
120.00 .000D+00
120.00 .000D+00
144.00 .000D+00
144.00 .000D+00
LOADING NUMBER 1
BOUNDARY CONDITION CODE = 4
DEFLECTION AT THE PILE HEAD = .220D+01 IN
MOMENT AT THE PILE HEAD = .000D+00 IN-LBS
AXIAL LOAD AT THE PILE HEAD = .900D+05 LBS
X DEFLECTION MOMENT SHEAR SOIL TOTAL FLEXURAL
REACTION STRESS  RIGIDITY
IN IN LBS-IN LBS LBS/IN LBS/IN**2 |BS-IN**¥

KEREEE KhhuRuEEEE NhXREEEREED BEXETEREEE BXRREREEEEE HEXXXBXDEY RErdEditstsd

.00 .220D+01 .000D+00 .472D+05 .000D+00 .882D+02 .300D+12

6.96 .213D+01 .334D+06 .472D+05 .000D+00 .161D+03 .300D+12

13.92 .207p+01 .668D+06 .472D+05 .000D+00 .234D+03 .300D+12

20.88 .201D+01 .100D+07 .472D+05 .000D+00 .307D+03 .300D+12

27 .84 .194D+01 .134D+07 .472D+05 .000D+00 .380D+03 .300D+12

34.80 .188D+01 .167D+07 .472D+05 .000D+00 .453D+03 .300D+12

41.76 .181p+01  .200D+07 .472D+05 .000D+00 .526D+03 .300D+12

48.72 .175D+01 .234D+07 .472D+05 .000D+00 .599D+03 .300D+12

55.68 .168D+01 .267D+07 .472D+05 .000D+00 .672D+03 .300D+12

62.64 .162Dp+01 .301p+07 .472D+05 .000D+00 .745D+03 .300D+12

69.60 .156D+01 .334D+07 .472D+05 .000D+00 .818D+03 .300D+12

76.56 .150D+01 .367D+07 .472D+05 .000D+00 .891D+03 .300D+12

83.52 .143D+01 .401D+07 .472D+05 .000D+00 .964D+03 .300D+12

90.48 .137D+01 .434D+07 .472D+05 .000D+00 .104D+04 .300D+12

97.44 .131p+01 .468D+07 .472D+05 .000D+00 .111D+04 .300D+12

104.40 .125D+01 .501D+07 .472D+05 .000D+00 .118p+04 .300D+12

111.36 .120p+01 .534D+07 .472D+05 .000D+00 .126D+04 .300D+12

118.32 .114D+01  .568D+07 .472D+05 .000D+00 .133D+04 .300D+12

125.28 .108D+01 .601D+07 .472D+05 .000D+00 .140D0+04 .300D+12

132.24 .103p+01 .634D+07 .472D+05 .000D+00 .147D+04 .300D+12

139.20 .971D+00 .668D+07 .472D+05 .000D+00 .155D+04 .300D+12

_ 146.16 .917D+00 .701D+07 .472D+05 .000D+00 .162D+04 .300D+12

¢ 153.12 .864D+00 .734D+07 .472D+05 .000D+00 .169D+04 .300D+12

N 160.08 .813D+00 .767D+07 .472D+05 .000D+00 .176D+04 .300D+12
Page 3



167.
174.
180.
187.
194,
201.
208.
215.
222.
229.
236.
243,
250.
257.
264.
271.
278.
285.
292.
299.
306.
313.
320.
327.
334.
341.
348.
354.
361.
368.
375.
382.
389.
396.
403.
410.
417.
424.
431.
438.
445.
452.
459.
466.
473.
480.
487.
494.
. 501.
508.
515.
522.
528.
535.
542.
549.
556.
563.
570.
577.
584.
591.
598.

.763D+00
.714p+00
.666D+00
.620D+00
.576D+00
.532D+00
.491D+00
.451p+00
.413D+00
.376D+00
.341p+00
.308D+00
.276Db+00
.247D+00
.219D+00
.193D+00
.168D+00
.146D+00
.125p+00
.105D+00
.878D-01
.717D-01
.571p-01
.440D-01
.322D-01
.218p-01
.126D-01
.457D-02
.238p-02
.832p-02
.133p-01
.175p-01
.208p-01
.235D-01
.255D-01
.269D-01
.278D-01
.282p-01
.283D-01
.280D-01
.274D-01
.266D-01
.256D-01
.244D-01
.231p-01
.217p-01
.202p-01
.188p-01
.172p-01
.157p-01
.143p-01
.128D-01
.114p-01
.101p-01
.887D-02
.770D-02
.660D-02
.559D-02
.467D-02
.383D-02
.308D-02
.242D-02
.184p-02

.801D+07
.834p+07
.867D+07
.900D+07
.933p+07
.964D+07
.994p+07
.102D+08
.104p+08
.106D+08
.108D+08
.109D+08
.110D+08
.110D+08
.110D+08
.109D+08
.107p+08
.105D+08
.103D+08
.100D+08
.969D+07
.934D+07
.895D+07
.854p+07
.810D+07
.765D+07
.719D+407
.673D+07
.626D+07
.579D+07
.533p+07
.487D+07
.443D407
.400D+07
.358D+07
.319p+07
.281D+07
.245D+07
.211D+07
.180D+07
.151p+07
.124D+07
.992D+06
.768D+06
.565D+06
.383D+06
.221b+06
.786D+05
.456D+05
.153D+06
.244D+06
.320D+06
.383D+06
.433D+06
.472D+06
.501D+06
.521D+06
.534D+06
.539D+06
.540D+06
.535D+06
.527D+06
.515D+06
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.472D+05
.472D+05
.471D+05
.466D+05
.452b+05
.430D+05
.398D+05
.359D+05
.311p+05
.255D+05
.194p+05
.127D+05
.567D+04
.170D+04
.927D+04
.169D+05
.244D+05
.315D+05
.380D+05
.440D+05
.492D+05
.538D+05
.577D+05
.610D+05
.635D+05
.654D+05
.666D+05
.673D+05
.674b+05
.669D+05
.660D+05
.646D+05
.629D+05
.608D+05
.584D+05
.557D+05
.529D+05
.498D+05
.467D+05
.435D+05
.403D+05
.371D+05
.338D+05
.307D+05
.276D+05
.247D+05
.218D+05
.191D+05
.166D+05
.142D+05
.120D+05
.996D+04
.809D+04
.640D+04
.488D+04
.352D+04
.234D+04
.130D+04
.419D+03
.326D+03
.943D+03
.144D+04
.183D+04

Page 4

.000D+00
.000D+00
.151D+02
.132p+03
.258D+03
.388D+03
.515D+03
.634D+03
.745D+03
.840D+03
.922p+03
.992D+03
.104D+04
.108D+04
.110D+04
.109D+04
.106D+04
.982D+03
.896D+03
.805D+03
.709p+03
.611p+03
.512D+03
.414D+03
.318D+03
.225p+03
.136D+03
.512p+02
.277D+02
.101p+03
.167D+03
.227D+03
.280D+03
.326D+03
.365D+03
.397D+03
.423D+03
.442D+03
.455D+03
.463D+03
.466D+03
.464D+03
.457D403
.447D+03
.434D+03
.417D+4+03
.398D+03
.377D+03
.354p+03
.331D+03
.306D+03
.281D+03
.256D+03
.231D+03
.206D+03
.182D+03
.159D+03
.137D+03
.117D+03
.975D+02
.797D+02
.636D+02
.492D+02

.184D+04
.191p+04
.198D+04
.206D+04
.213D+04
.219D+04
.226D+04
.232p+04
.237D+04
.241p+04
.245D+04
.247D+4+04
.249D+04
.249D+04
.248D+04
.246D+04
.243D+04
.239D+04
.234p+04
.228D+04
.221Dp4+04
.213D+04
.204D+04
.195D+04
.186D+04
.176D+04
.166D+04
.156D+04
.146Db+04
.135D+04
.125p4+04
.115p+04
.106D+04
.962D+03
.871D+03
.784D+03
.702D+03
.624D+03
.550D+03
.481D+03
.418p+03
.359p+03
.305D+03
.256D+03
.212D+03
.172D+03
.137D+03
.105D+03
.982D+02
.122p+03
.141p+03
.158D+03
.172D+03
.183D+03
.191D+03
.198D+03
.202D+03
.205D+03
.206D+03
.206D+03
.205D+03
.203D+03
.201p+03

.300D+12
.300D+12
.300D+12
.300D+12
.300D+12
.300D+12
.300D+12
.300D+12
.300D+12
.300D+12
.300D+12
.300D+12
.300D+12
.300D+12
.300D+12
.300D+12
.300D+12
.300D+12
.300D+12
.300D+12
.300D+12
.300D+12
.300D+12
.300D+12
.300D+12
.300D+12
.300D+12
.300D+12
.300D+12
.300D+12
.300D+12
.300D+12
.300D+12
.300D+12
.300D+12
.300D+12
.300D+12
.300D+12
.300D+12
.300D+12
.300D+12
.300D+12
.300D+12
.300D+12
.300D+12
.300D+12
.300D+12
.300D+12
.300D+12
.300D+12
.300D+12
.300D+12
.300D+12
.300D+12
.300D+12
.300D+12
.300D+12
.300D+12
.300D+12
.300D+12
.300D+12
.300D+12
.300D+12

s
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605.52 -.134D-02 .501p+06  .213D+04 .365D+02 .198D+03 .300D+12
612.48 -.925p-03 .485D+06 .235D+04 .256D+02 .194D+03 .300D+12
619.44 -.589D-03 .469D+06 .250D0+04  .166D+02 .191D+03 .300D+12
626.40 -.328D-03 .451D+06 .558D+04  .868D+03 .187D+03 .300D+12
633.36 -.140D-03 .391D+06 -990D+04  .375D+03 .174D+03 .300D+12
640.32 -.147D-04 .313D+06 .113D+05 .399D+02 .157D+03 .300D+12

647.28 .598D-04
654.24  .966D-04
661.20 .107D-03
668.16  .102D-03
675.12 .866D-04

.233D+06 .109D+05
.161D+06 .940D+04
.102D+06 .740D+04
. 580D+05 -533D+04
. 280D+05 .344D+04
682.08 .669D-04 .101D+05 .188D+04
689.04 .457D-04 .176D+04 .726D+03
696.00 .242D-04 .000D+00 .000D+00

.165D+03 .139D+03 .300D+12
.270D+03 .123D+03 .300D+12
.304D+03 .111p+03 .300D+12
.291D+03 .101D+03 .300D+12
.251D+03 . 943D+02 .300D+12
.197D+03 .904D+02 .300D+12
.136D+03 .886D+02 .300D+12
.727D+02 .882D+02 .300D+12

OUTPUT VERIFICATION
THE MAXIMUM MOMENT IMBALANCE FOR ANY ELEMENT = -.146D-05 IN-LBS
THE MAX. LATERAL FORCE IMBALANCE FOR ANY ELEMENT = -.257D-06 LBS
OUTPUT SUMMARY
.220D+01 1IN

.110D+08 LBS-IN
-.674D+05 LBS

PILE-HEAD DEFLECTION
MAXIMUM BENDING MOMENT
MAXIMUM SHEAR FORCE

NO. OF ITERATIONS 10
NO. OF ZERO DEFLECTION POINTS 2
SUMMARY TABLE
L L L R T T
BOUNDARY BOUNDARY AXTAL PILE HEAD MAX. MAX.
CONDITION CONDITION LOAD DEFLECTION MOMENT SHEAR
BC1 BC2 LBS IN IN-LBS L.BS
.2200D+01 .0000D0+00 .9000D+05 .2200D+01 -1100D+08  -.6737D+05
= Q16T HIk
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*  PROGRAM LPILE1 *
* (C) COPYRIGHT 1986 ENSOFT, INC. *
*  ALL RIGHTS RESERVED *
A e e e e e e *
* PREPARED ESPECIALLY FOR *
* STATE DEPARTMENT OF HIGHWAYS *
* DENVER, COLORADO 80222 *
* *

LICENSE NO. 138

*
5%

nnnnnnnnnnnnnnnnnnnnnnnnn

PROGRAM LPILE1
(C) COPYRIGHT 1985 ENSOFT, INC.
ALL RIGHTS RESERVED

CAISSON DESIGN ABUTMENT, Structure F-16-XP,

UNITS-~-ENGLISH UNITS

P INPUT INFORMATION
i EE R TR 342X R R Ly T R X LR T . T T )
4
THE LOADING IS STATIC
L8 ( /
20 tolomn Cay e
PILE GEOMETRY AND PROPERTIES
PILE LENGTH = 696.00 IN
4 POINTS
X DIAMETER MOMENT OF AREA MODULUS OF
INERTIA ELASTICITY
IN IN IN** IN** LBS/IN**
.00 30.000 .397D+05 .707D+03 .364D+07
180.00 30.000 .397D+05 .707D+03 .364D+07
180.00 30.000 .397D+05 .707D+03 .364D+07
696.00 30.000 .397D+05 .707D+03 .364D+07
SOILS INFORMATION
X AT THE GROUND SURFACE = 180.00 IN
, 2 LAYER(S) OF SOIL
£ :
L LAYER 1
Page 1
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ABUT30.0UT
THE SOIL IS A SAND
X AT THE TOP OF THE LAYER = 180.00 IN
X AT THE BOTTOM OF THE LAYER = 624.00 IN
MODULUS OF SUBGRADE REACTION = .640D+02 LBS/IN**

LAYER 2

THE SOIL IS A STIFF CLAY WITH NO FREE WATER

X AT THE TOP OF THE LAYER 624.00 IN

X AT THE BOTTOM OF THE LAYER 1000.00 IN
MODULUS OF SUBGRADE REACTION .200D+04 LBS/IN**3

DISTRIBUTION OF EFFECTIVE UNIT WEIGHT WITH DEPTH

8 POINTS
X, IN WEIGHT, LBS/IN**
1.00 . 00D+00
180.00 .00D+00
180.00 .67D-01
348.00 .67D-01
348.00 .69D-01
624.00 .69D-01
624.00 .78D-01
1000.00 .78D-01
DISTRIBUTION OF STRENGTH PARAMETERS WITH DEPTH
8 POINTS
X,IN C,LBS/IN** PHI,DEGREES E50
1.00 .000D+00 .000D+00 = ——---
180.00 .000D+00 .000p+00 = —----
180.00 .000D+00 .320p+02  -——--
348.00 .000D+00 - .320D+02  —--——-
348.00 .000D+00 .320D+02 -——--
624.00 .000D+00 .320D+02 @ -
624.00 .694D+02 .000 .500D-02
1000.00 .694D+02 .000 .500D-02

BOUNDARY AND LOADING CONDITIONS

DISTRIBUTED LOAD CURVE 5 POINTS
X,IN LOAD, LBS/IN
1.00 .000D+00
120.00 .000D+00
120.00 .000D+00
144.00 .000D+00
144.00 .000D+00

LOADING NUMBER 1

4
.2200+01 IN
.000D+00 IN-LBS
.900D+05 LBS

BOUNDARY CONDITION CODE
DEFLECTION AT THE PILE HEAD
MOMENT AT THE PILE HEAD
AXIAL LOAD AT THE PILE HEAD

FINITE-DIFFERENCE PARAMETERS

NUMBER OF PILE INCREMENTS = 100
DEFLECTION TOLERANCE ON DETERMINATION OF CLOSURE = .100D-05 1IN
MAXIMUM NUMBER OF ITERATIONS ALLOWED FOR PILE ANALYSIS = 100

Page 2
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MAXIMUM ALLOWABLE DEFLECTION

PUT CODES
KOUTPT = 1
KPYOP = O
INC = 1
OUTPUT INFORMATION
B X L L R T
DISTRIBUTED LOAD CURVE 5 POINTS
X,IN LOAD, LBS/IN
1.00 .000D+00
120.00 .000D+00
120.00 .000D+00
144.00 .000D+00
144.00 .000D+00
LOADING NUMBER 1
BOUNDARY CONDITION CODE = 4
DEFLECTION AT THE PILE HEAD = .220D+01 1IN
MOMENT AT THE PILE HEAD = .000D+00 IN-LBS
AXIAL LOAD AT THE PILE HEAD =
X DEFLECTION MOMENT SHEAR SOIL TOTAL
REACTION STRESS
IN IN LBS-IN LBS LBS/IN LBS/IN¥*%2
Fhde KRXXRXKRREREE REEEBXETEE HEREEREREEE BEERERTEXE Shdihliiis
.00 .220D+01 .000D+00 .275D+05 .000D+00 .127D+03
.96 .213D+01 .197D+06 .275D+05 .000D+00 .202D+03
.92 .206D+01 .395D+06 .275D+05 .000D+00 .276D+03
.88 .199D+01 .592D+06 .275D+05 .000D+00 .351D+03
.84 .192D+01 . 789D+06 .275D+05 .000D+00 .426D+03
.80 .185D+01 .987D+06 .275D+05 .000D+00 .500D+03
.76 .178D+01 .118D+07 .275D+05 .000D+00 .575b+03
.72 .171D+401 .138D+07 .275D+05 .000D+00 .649D+03
.68 .165D+01 .158D+07 .275D+05 .000D+00 .724D+03
.64 .158D+01 .178D+07 .275D+05 .000D+00 .798D+03
.60 .151p+01 .197D+07 .275D+05 .000D+00 .873b+03
.56 .145D+01 .217D+07 .275D+05 .000D+00 .947D+03
.52 .138D+01 .237D+07 .275D+05 .000D+00 .102D+04
.48 .132p+01 .256D+07 .275D+05 .000D+00 .110D+04
.44 .125D+01 .276D+07 .275D+05 .000D+00 .117p+04
.40 .1190+01 .296D+07 .275D+05 .000D+00 .124D+04
.36 .113D+01 .315D+07 . 275D+05 .000D+00 .132D+04
.32 .107p+01 .335D+07 .275D+05 .000D+00 .139D+04
.28 .101p+01 .355D+07 .275D+05 .000D+00 .147D+04
24 .948D+00 .374D+07 .275D+4+05 .000D+00 .154D+04
.20 .891D+00 .3940+07 .275D+05 .000D+00 .162D+04
.16 .835D+00 .414D+07 .275D+05 .000D+00 .169D+04
.12 .781b+00 .433D+07 .275D+05 .000D+00 .176D+04
.08 .727D+00 .453D+07 .275D+05 .000D+00 .184D+04
Page 3

uT

.36D+03 IN

FLEXURAL

RIGIDITY

LBS-IN**2
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12

.900D+05 LBS '« LIVE LOAD ONLY

YL



167.
174.
180.
187.
194.
201.
208.
215.
222.
229.
236.
243.
250.
257.
264.
271.
278.
285.
292.
299.
306.
313.
320.
327.
334.
341.
348.
354,
361.
368.
375.
382.
389.
396.
403.
410.
417.
424,
431.
438.
445,
452.
459,
466.
473.
480.
487.
494.
. 501,
508.
515.
522.
528.
535.
542.
549.
556.
563.
570.
577.
584.
591.
598.

| N T Y T N Y S A A R R R R R A R D A A T T P O A A

.676D+00
.626D+00
.577D+00
.531p+00
.486D+00
.443p+00
.402D+00
.362D+00
.325D+00
.290D+00
.257D+00
.226D+00
.197p+00
.170D+00
.146D+00
.123p+00
.102D+00
.836D-01
.667D-01
.516D-01
.382D-01
.264D-01
.162D-01
.733D-02
.186D-03
.649D-02
.117p-01
.158p-01
.191p-01
.215p-01
.233p-01
.244p-01
.249D-01
.250p-01
.246D-01
.240D-01
.231p-01
.220D-01
.207D-01
.193p-01
.178D-01
.163D-01
.148D-01
.133D-01
.119p-01
.105D-01
.920D-02
.797D-02
.683D-02
.579D-02
.484D-02
.399D-02
.323D-02
.257D-02
.200D-02
.151D-02
.111D-02
.772D-03
.505D-03
.299D-03
.146D-03
.386D-04
.300D-04

[ S T N N N A O TN R NS A R A A A A I R |

.472D+07
.492D+07
.511D+07
.531D+07
. 550D+07
.568D+07
.584D+07
. 598D+07
.609D+07
.618D+07
.623D+07
.625D+07
.623D+07
.617D+07
.607D+07
.594D+07
.577D+07
.557D+07
.534D+07
.509D+07
.482D+07
.454D+07
.424D+07
.394D+07
.363D+07
.332D+07
.302D4+07
.272D+07
.243D+07
.215D+07
. 1890407
.164D+07
.140D+07
.118D+07
.976D+06
.789D+06
.619D+06
.467D+06
.331D+06
.211D+06
.106D+06
.164D+05
.596D+05
.123D+06
.174D+06
.215p+06
.245D+06
.267D+06
.282D+06
.289D+06
.290D+06
.287D+06
.279D+06
.268D+06
.254D+06
.237D+06
.219D+06
.200D+06
.179D+06
.158D+06
.137D+06
.116D+06
.940D+05

| e e R e L L e e e o e e I e e v e B R O A |

ABUT30.0UT

.275D+05
.275D+05
.274D+05
.270D+05
.258D+05
.239D+05
.212D+05
.179D+05
.139D+05
.948D+04
.459D+04
.604D+03
.599D+04
.114D+05
.168D+05
.220D+05
.267D+05
.309D+05
.346D+05
.376D+05
.401D+05
.419D+05
.432D+05
.440D+05
.442D+05
.439D+05
.433D+05
.422D+05
.408D+05
.392D+05
.372D+05
.351p+05
.329D+05
.305D+05
.281Db+05
.256D+05
.231D+05
.207D+05
. 184p+05
. 161D+05
.139D+05
. 119D+05
.998D+04
.821D+04
.658D+04
.510D+04
.377D+04
.258D+04
.154D+04
.625D+03
.159D+03
.824D+03
.138D+04
.183D+04
.220D+04
.248D+04
.270D+04
.286D+04
.297D+04
.304D+04
.308D+04
.310D+04
.310D+04

Page 4

.000D+00
.000D+00
.128D+02
.113b+03
.220p403
.330D+03
.433p+03
.528D+03
.608D+03
.676D+03
.728D+03
.764D+03
. 784D+03
.783D+03
.764D+03
. 7200403
.645D+03
.564D+03
.479D+03
.394D+03
.309D+03
.225D+03
.145D+03
. 690D+02
.183D+01
.668D+02
.125D+03
.177D+03
.222D+03
.260D+03
.292D+03
.316D+03
.334D+03
.346D+03
.353D+03
.354D+03
.351D+03
.344D+03
.333D+03
.319D+03
.303D+03
.285D+03
.265D+03
.244p+03
.223D+03
.202D+03
.181b+03
.160D+03
.140D+03
.121D+03
.104D+03
.873D+02
.722D+02
.585D+02
.464D+02
.358D+02
.267D+02
.190D+02
.126D+02
.761D+01
.378D+01
.102D+01
-.804D+00

.191p+04
.199p+04
.206D+04
.213p+04
.220D0+04
.227D+04
.233D+04
.239D+04
.243D+04
.246D+04
.248D+04
.249D4+04
.248D+04
.246D+04
.242D+04
.237D+04
.231D+04
.223D+04
.215D+04
.205D+04
.195D+04
.184D+04
.173D+04
.162D+04
.150D+04
.138D+04
.127D+04
.116D+04
.105D+04
.941D+03
.841D+03
.746D+03
.656D+03
.573D+03
.496D+03
.425D+03
.361D+03
.304D+03
.252D+03
.207D+03
.167D+03
.134D+03
.150D+03
.174p+03
.193D+03
.208D+03
.220D+03
.228D+03
.234D+03
.236D+03
.237D403
.236D+03
.233D+03
.228D+03
.223D+4+03
.217D+03
.210D+03
.203D+03
.195D+03
.187D+03
.179D+03
.171D+03
.163D+03

.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12

Hes
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605.52 .671D-04 -.724D+05
612.48 .799D-04 -.510D+05
619.44 .756D-04 -.296D+05
626.40 .614D-04 -.838D+04
633.36  .443p-04 .385D+04
640.32 .286D-04 .946D+04
647.28 .160D-04 .108D+05
654.24 . 708D-05 .962D+04
661.20 .134D-05 .742D+04
668.16 -.191D-05 .501D+04
675.12 -.349D-05 . 289D+04
682.08 -.409D-05 .130D+04
689.04 -.426D-05 .327D+03
696.00 -.432D-05 -000D+00

OUTPUT VERIFICATION

ABUT30.0UT

.309D+04 -.183D+01
.3080+04 -.221D+01
.306D+04 -.213p+01
.240D+04 -.186D+03
.1280+04 -.136D+03
.496D+03 -.893D+02
.112D+02 -.501D+02
-.240D+03 -.221D+02
-.331D+03 -.418D+01
-.325D+03 .598p+01
-.266D+03 .109D+02
-.184D+03 .128D+02
-.933D+02 .133D+02
.000D+00 .135D+02

THE MAXIMUM MOMENT IMBALANCE FOR ANY ELEMENT =

THE MAX. LATERAL FORCE IMBALANCE FOR ANY ELEMENT =

OUTPUT SUMMARY

PILE-HEAD DEFLECTION
MAXIMUM BENDING MOMENT
MAXIMUM SHEAR FORCE
NO. OF ITERATIONS

NO. OF ZERO DEFLECTION POINTS

BOUNDARY BOUNDARY
CONDITION CONDITION
BC1 BC2
.2200p+01 .0000D+00

.220D+01 IN
.625p+07 LBS-IN
-.442p+05 LBS

nnun

10
3
SUMMARY TABLE
Ahihhhhhdhddddhhhhdhkiistx
AXTAL PILE HEAD
LOAD DEFLECTION
LBS IN
.9000D+05 .2200D+01
Page 5

.155D+03
.147D+03
.138D+03
.130D+03
.129D+03
.131p+03
.131D+03
.131p+03
.130D+03
.129D+03
.128D+03
.128D+03
.127D+03
.127D+03

.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12

.482D-06 IN-LBS

.749D-07 LBS
MAX. MAX.
MOMENT SHEAR
IN-LBS LBS
.6248D+07  -.4419D+05

yee
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DEFLECTION versus Depth

2.50E+00

2.00E+00

1.50E+00

—— DEFLECTION versus

Depth

1.00E+00

5.00E-01

0.00E+00







ABUTWRST.OUT

* PROGRAM LPILE1l *
* (C) COPYRIGHT 1986 ENSOFT, INC. *
* ALL RIGHTS RESERVED *
T TTTTTTTTITTTTTTTTmmmm T *
* PREPARED ESPECTIALLY FOR *

*

STATE DEPARTMENT OF HIGHWAYS

% 3

DENVER, COLORADO 80222 *

S 3% 3} ok

LICENSE NO. 138 *

FRRAEERRIIZTRIRERR FRAREETRRTRERRBERERNRNRERRR

PROGRAM LPILEL
(C) COPYRIGHT 1985 ENSOFT, INC.
ALL RIGHTS RESERVED

CAISSON DESIGN ABUTMENT, Structure F-16-XP,

UNITS--ENGLISH UNITS

. INPUT INFORMATTION
é ER AL R 3T E X TR ST TR E L L L L T E X R T T
K-
THE LOADING IS STATIC
PILE GEOMETRY AND PROPERTIES
PILE LENGTH = 696.00 IN
4 POINTS
X DIAMETER MOMENT OF AREA MODULUS OF
INERTIA ELASTICITY
IN IN IN**4 IN**%2 LBS/IN**
.00 30.000 .397D+05 .707D+03 .364D+07
180.00 30.000 .397D+05 .707D+03 .364D+07
180.00 30.000 .397D+05 .707D+03 .364D+07
696.00 30.000 .397D+05 .707D+03 .364D+07
SOILS INFORMATION
X AT THE GROUND SURFACE = 180.00 IN

2 LAYER(S) OF SOIL

A LAYER 1
Page 1



THE SOIL IS A SAND

ABUTWRST.OUT

X AT THE TOP OF THE LAYER
X AT THE BOTTOM OF THE LAYER
MODULUS OF SUBGRADE REACTION

LAYER 2

THE SOIL IS A STIFF CLAY WITH NO

X AT THE TOP OF THE LAYER
X AT THE BOTTOM OF THE LAYER
MODULUS OF SUBGRADE REACTION

180.00 IN
624.00 IN
. 640D+02 LBS/IN**

FREE WATER

624.00 IN
1000.00 1IN
.200D+04 LBS/IN**

o

DISTRIBUTION OF EFFECTIVE UNIT WEIGHT WITH DEPTH

X,

1.
180.
180.
348.
348.
624.
624.
1000.

IN
00

8 POINTS

WEIGHT,LBS/IN**

.00D+00
.00D+00
.67D-01
.67D-01
.69D-01
.69D-01
.78D-01
.78D-01

DISTRIBUTION OF STRENGTH PARAMETERS WITH DEPTH

X,

1.
180.
180.
348.
348.
624.
624.
1000.

IN

8 POINTS

C,LBS/IN*

.000D+00
.000D+00
.000D+00
.000D+00
.000D+00
.000D+00
.694D+02
.694D+02

BOUNDARY AND LOADING CONDITIONS

DISTRIBUTED LOAD CURVE

LOADING NUMBER

X,IN
1.00
120.00
120.00
144.00
144.00

BOUNDARY CONDITION CODE
DEFLECTION AT THE PILE HEAD
MOMENT AT THE PILE HEAD
AXTAL LOAD AT THE PILE HEAD

FINITE-DIFFERENCE PARAMETERS
NUMBER OF PILE INCREMENTS
DEFLECTION TOLERANCE ON DETERMINATION OF CLOSURE
MAXIMUM NUMBER OF ITERATIONS ALLOWED FOR PILE ANALYSIS

Page 2

* PHI,DEGREES

.000D+00 -~
.000p+00 -----
.320D+02  -----
.320D+02 -----
.3200+02  -----
.3200+02 -----

.000 .500D-02
.000 .500D-02

5 POINTS

LOAD,LBS/IN
.000D+00
.000D+00
.000D+00
.000D+00
.000D+00

4
.220D+01 IN

.525D+06 LBS

.000D+00 IN-LBS

100
.100D-05 1IN
100

Ll



ABUTWRST.OUT
MAXIMUM ALLOWABLE DEFLECTION = .36D+03 IN

OUTPUT CODES

KOUTPT = 1
KPYOP = O
INC = 1
OUTPUT INFORMATTION
R 2 L L R L L LT
DISTRIBUTED LOAD CURVE 5 POINTS
X,IN LOAD,LBS/IN
1.00 .000D+00
120.00 .000D+00
120.00 .000D+00
144.00 .000D+00
144.00 .000D+00

LOADING NUMBER 1

4
.220D+01 IN
.000D+00 IN-LBS
.525D+06 LBS

BOUNDARY CONDITION CODE
DEFLECTION AT THE PILE HEAD
MOMENT AT THE PILE HEAD
AXIAL LOAD AT THE PILE HEAD

X DEFLECTION MOMENT SHEAR SOIL TOTAL FLEXURAL
REACTION STRESS RIGIDITY
IN IN LBS-IN LBS LBS/IN LBS/IN** LBS-IN**

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

.00 .220D+01 .000D+00 .241D+05 .000D+00 .743D+03 .145D+12
6.96 .213D+01 .205D+06 .241D+05 .000D+00 .820D+03 .145D+12
13.92 .206D+01 .409D+06 .241D+05 .000D+00 .897D+03 .145D+12
20.88 .199p+01 .614D+06 .241D+05 .000D+00 .975D+03 .145D+12
27 .84 .192D+01 .819D+06 .241D+05 .000D+00 .105D+04 .145p+12
34.80 .185D+01 .102D+07 .241D+05 .000D+00 .113p+04 .145D+12
41.76 .178p+01 .123D+07 .241D+05 . 000D+00 .121p+04 .145D+12
48.72 .171D+01 .143D+07 .241D+05 .000D+00 .128D+04 .145D+12
55.68 .164D+01 .163D+07 .241D+05 .000D+00 .136D+04 .145D+12
62.64 .157D+01 .184p+07 .241D+05 .000D+00 .144D+04 .145D+12
69.60 .151p+01 .204D+07 .241D+05 .000D+00 .151D+04 .145D+12
76.56 .144D+01 .224D+07 .241D+05 .000D+00 .159D+04 .145p+12
83.52 .137D+01 .245D+07 .241D+05 .000D+00 .167D+04 .145D+12
90.48 .131D+01 .265D+07 .241D+05 .000D+00 .174D+04 .145D+12
97.44 .125D+01 . 285D+07 .241D+05 . 000D+00 .182D+04 .145D+12
104.40 .118D+01 .305D+07 .241D+05 .000D+00 .190D+04 .145D+12
111.36 .112p+01 .325D+07 .241D+05 . 000D+00 .197D+04 .145D+12
118.32 .106D+01 .345D+07 .241D+05 .000D+00 .205D+04 .145D+12
125.28 .999D+00 .365D+07 .241D+05 .000D+00 .212D+04 .145D+12
132.24 .940p+00 .385D+07 .241D+05 .000D+00 .220p+04 .145D+12
139.20 .882D+00 .405D+07 .241D+05 .000D+00 .227D+04 .145D+12
146.16 .826D+00 .424D+07 .241D+05 .000D+00 .235D+04 .145D+12
£ 153.12 .772D+00 .444D+07 .241D+05 .000D+00 .242D+04 .145D+12
S 160.08 .718D+00 .464D+07 .241D+05 .000D+00 .249D+04 .145D+12
Page 3



167.
174.
180.
187.
194,
201.
208.
215.
222.
229.
236.
243,
250.
257.
264.
271.
278.
285.
292.
299,
306.
313.
320.
327.
334,
341.
348.
354,
361.
368.
375.
382.
389.
396.
403.
410.
417.
424.
431.
438.
445,
452.
459,
466.
473.
480.
487.
494.
501.

508.
515.
522.
528.
535.
542,
549.
556.
563.
570.
577.
584.
591.
598.

.667D+00
.617D+00
.569D+00
.522D+00
.477D+00
.434D+00
.393D+00
.354D+00
.317D+00
.283D+00
.250D+00
.219D+00
.191D+00
.164D+00
.140D+00
.117D+00
.970D-01
.786D-01
.621D-01
.473D-01
.343D-01
.229D-01
.129D-01
.441D-02
.281D-02
.882D-02
.137D-01
.177D-01
.207D-01
.229D-01
.244p-01
.253D-01
.257D-01
.256D-01
.252D-01
.244D-01
.234D-01
.222D-01
.208D-01
.193D-01
.178D-01
.163D-01
.147D-01
.132b-01
.117D-01
.103D-01
.902p-02
.779D-02
.665D-02
.560D-02
.466D-02
.382D-02
.307D-02
.242D-02
.186D-02
.139p-02
.994p-03
.674D-03
.421D-03
.228D-03
.867D-04
.900D-05
.669D-04

.483D+07
.503D+07
.522D+07
.541D+07
.560D+07
.577D+07
.593p+07
.606D+07
.617D+07
.625D+07
.629D+07
.630D+07
.627D4+07
.620D+07
.610D+07
.595D+07
.577D+07
.557D+07
.533D+07
.507D+07
.480D+07
.450D+07
.420D4+07
.390D+07
.359D+07
.328D+07
.297D+07
.267D+07
.238D+07
.210D+07
.184p+07
.159D+07
.135p407
.113p+07
.931D+06
.746D+06
.579D+06
.429p+06
.296D+06
.178p+06
.765D+05
.106D+05
.841D+05
.145Db+06
.194D+06
.232D+06
.260D+06
.280D+06
.292D+06
.298D+06
.298p+06
.293D+06
.284D+06
.271D+06
.256D+06
.239D+06
.220D+06
.199D+06
.178p+06
.157D+06
.135D+06
.113D+06
.907D+05
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ABUTWRST.OUT

.241D+05
.241D+05
.241D+05
.236D+05
.225D+05
.206D+05
.179D+05
.146D+05
.107D+05
.625D+04
.141D+04
.373D+04
.906D+04
.144D+05
.198p+05
.248D+05
.293D+05
.332D+05
.366D+05
.395D+05
.417D+05
.433D+05
.444D+05
.450D+05
.450D+05
.446D+05
.438D+05
.426D+05
.410D+05
.392D+05
.372D+05
.350D+05
.326D+05
.302D+05
.277D+05
.252D+05
.227D+05
.203D+05
.179D+05
.156D+05
.135D+405
.114D+05
.952D+04
.776D+04
.615D+04
.469D+04
.338D+04
.2220+04
.120D0+04
.314D+03
.443D+03
.108D+04
.161D+04
.204D+04
.238D+04
.265D+04
.285D+04
.299D+04
.308D+04
.314D+04
.317D+04
.317D+04
.317D+04
Page 4

.000D+00
.000D+00
.127D+02
.112D+03
.219D+403
.328D+03
.431D+03
.524D+03
.603D+03
.670D+03
.721D+03
.756D+03
.775D+03
.773D+03
.752D+03
.687D+03
.611D+03
.530D0+03
.446D+03
.361D+03
.277D+03
.195D+03
.116D+03
.415D+02
.277D+02
.909D+02
.148D+03
.198D+03
.241D+03
.277D+03
.306D+03
.3290+03
.345D+03
.355D+03
.360D+03
.360D+03
.355D+03
.347D+03
.335D+03
.3200+03
.303D+03
.284D+03
.263D+03
.242D+03
.220D+03
.199D0+03
.177D+03
.157D+03
.137D+03
.118p+03
.999p+02
.835D+02
. 686D+02
.551p+02
.432D+02
.328D+02
.240D+02
.166D+02
.105D+02
.579D+01
.224D+01
-.237p+00
-.179p+01

.257D+04
.264D+04
.271D+04
.279D+04
.286D+04
.292D+04
.298D+04
.303p+04
.307D+04
.310p+04
.312D+04
.312D404
.311p+04
.309D+04
.305D+04
.299D+04
.2920+04
.285D+04
.276D+04
.266D+04
.255D+04
.244p+04
.233D+04
.221p+04
.210D+04
.198p+04
.187D+04
.175p+04
.164D+04
.154p+04
.144p+04
.134b+04
.125p+04
.117p+04
.109D+04
.102p+04
.961D+03
.905D+03
.854p+03
.810D+03
.771D+03
.747D+03
.774D+03
.797D+03
.816Dp+03
.830D+03
.841D+03
.848pD+03
.853D+403
.855D+03
.855D+03
.853D+03
.850D+03
.845D+03
.839D+03
.833D+03
.826D+03
.818D+03
.810D+03
.802D+03
.793D+03
.785D+03
.777D+03

.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D4+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145p+12
.145p+12
.145D+12
.145D+12
.145D+12
.145p+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12
.145D+12

U7z



N

/

ABUTWRST.OUT
.687D+05 .315p+04 -.257D+01  .769D+03 .145D+12
.469D+05 -313D+04 -.273D+01 .760D+03 .145D+12
619.44 .875D-04 .251D+05 .311p+04 .246D+01 .752D+03 .145D+12
626.40 .679D-04 .350D+04 .239D+04 .206D+03 .744D+03 .145D+12
633.36 .470D-04 .815D+04 .117D+04 .145p+03 .746D+03 .145D+12
640.32 .289D-04 .128D+05 .351D+03 .901D+02 .747D+03 .145D+12
647.28 .151D-04 .131D+05 .126D+03 .470D+02 .748D+03 .145D+12
654.24 .559D-05 .110D+05 .351D+03 .175D+02 .747D+03 .145D+12

605.52 .944D-04
612.48 .988D-04

661.20 -.167D-06 .818D+04 -.410D+03 .522D+00  .746D+03 .145D+12
668.16 -.319D-05 .534p+04 -.373D+03 .996D+01  .745D+03 .145D+12
675.12 -.442D-05 .2990+04 -.291p+03 .138D+02 .744D+03 .145D+12
682.08 -.465D-05 .130D+04 -.192D+03 .145D+02 .743D+03 .145D+12
689.04 -.444D-05 .3130+03 -.932D+02 .1390+02 .743D+03 .145D+12
696.00 -.413p-05 .000D+00 .000D+00 .129D+02 .743D+03 .145D+12

OUTPUT VERIFICATION

THE MAXIMUM MOMENT IMBALANCE FOR ANY ELEMENT = -,474D-06 IN-LBS
THE MAX. LATERAL FORCE IMBALANCE FOR ANY ELEMENT = .874D-07 LBS

OUTPUT SUMMARY

.220D0+01 1IN
-630D+07 LBS-IN
-.450D+05 LBS
s

PILE-HEAD DEFLECTION

MAXIMUM BENDING MOMENT
MAXIMUM SHEAR FORCE

NO. OF ITERATIONS

NO. OF ZERO DEFLECTION POINTS

SUMMARY TABLE

nnnnnnnnnnnnnnnnnnnnnnnnn

BOUNDARY BOUNDARY AXIAL PILE HEAD MAX. MAX .
CONDITION CONDITION LOAD DEFLLECTION MOMENT SHEAR
BC1 BC2 LBS IN IN-LBS LBS
.2200D+01 .0000D+00 .52500+06 .2200D+01 .63000+07  -.4500D+05
s15 #K
Page 5
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COLORADO DEPARTMENT OF TRANSPORTATION

DESIGN COMPUTATIONS (Grid)

V, = 61.5 F
h, = TleT AK

)

Vo = U4, b7
Ny = S20.7 F+k

By:

Date

Project no.

Project code (SA#):

Chk'd:

Date

Structure no.

Sheetﬂof___

S ———— e ——
CDOT Form #1034

3/02






PCACOL V2.30
600 — Mny (ft-k)

30.0 inch diam.

f'e 4.0 ksi

fy = 60.0 ksi

Confinement: Tied
clr cover = 6.50 in
spacing = 2.40 in

§ T4-#9 at 1.98%

“as = 14 in~2

39761 in™4
39761 in™4

Ix

Iy

]

Xo = 0.00 in
Yo = 0.00 in

-600 —
¢Pn = 0 kips

O 1993 pCa

Licensed To: Licensee name not yet specified.

File name: P:\0224\16212_~1\CALCS\PCACOL\ABUT.COL

Project: Material Properties:

Column Id: Ec = 3834 ksi eu = 0.003 in/in

Engineer: fc = 3.40 ksi Es = 29000 ksi
Date: 03/09/09 Time: 10:52:34 ¥ Betal = 0.85
{ sde: ACT 318-89 Stress Profile: Block

Units: in-1b phi(c) = 0.70, phi(b) = 0.90

X-axis slenderness ig considered; k(b) = 1.00 kis}) = 1.20

F—axis slenderness is considered; k(b) = 1.00 k(s) = 1.20 Lr7<?







05/07/09 PCACOL(tm)V2.30 Proprietary Software of PORTLAND CEMENT ASSN. Page 1

14:05:39 Licensed to: Licensee name not yet specified.

/f,fﬂ\

0000000 00000 00000 00000 00000 0o
00 00 OO 00 00 00 00 00 00 00 OO0
00 00 00 00 00 00 00 00 00 00 00

00 00 00 00 00 00 00 00 00
00 00 00 0000000 00 00 00 00
0000000 00 00 00 00 00 00 00 00 OO
00 00 00 00 00 00 00 00 00 00
00 00000 00 00 00000 00000 00000 (TM™M)

Licensee stated above acknowledges that Portland Cement Association
(PCA) is not and cannot be responsible for either the accuracy or
adequacy of the material supplied as input for processing by the

. PCACOL (tm) computer program. Furthermore, PCA neither makes any warranty
rexpressed nor implied with respect to the correctness of the output

prepared by the PCACOL(tm) program. Although PCA has endeavored to
produce PCACOL(tm) error free, the program is not and can't be certified
infallible. The final and only responsibility for analysis, design and
engineering documents is the licensees. Accordingly, PCA disclaims all
responsibility in contract, mnegligence or other tort for any analysis,
design or engineering documents prepared in connection with the use of
the PCACOL (tm) program.

“ee



05/07/09 PCACOL(tm)V2.30 Proprietary Software of PORTLAND CEMENT ASSN.. Page 2
14:05:39 Licensed to: Licensee name not yet specified.

General Information:

File Name: P:\0224\16212_~1\CALCS\PCACOL\ABUT.COL

Project: Code: ACTI 318-89

Column: Units: US in-lbs

Engineer: Date: 03/09/09 Time: 10:52:34
Run Option: Design Slender column

Run Axis: Biaxial Column Type: Structural

Material Properties:

f'c = 4 ksi fy = 60 ksi
Ec = 3834.25 ksi Es = 29000 ksi
fc = 3.4 ksi erup = 0 in/in
eu = 0.003 in/in
Stress Profile: Block Betal = 0.85
Geometry:
Circular: Diameter = 30 in
Gross section area, Ag = 706.858 in"2
Ix = 39760.8 in"4 Xo = 0 in
Iy = 39760.8 in™4 Yo = 0 in
Reinforcement:
Rebar Database: ASTM
Size Diam Area Size Diam Area Size Diam Area
3 0.38 0.11 4 0.50 0.20 5 0.63 0.31
6 0.75 0.44 7 0.88 0.60 8 1.00 0.79
9 1.13 1.00 10 1.27 1.27 11 1.41 1.56
14 1.69 2.25 18 2.26 4.00

Confinement: Tied; phi(c) = 0.7, phi{b) = 0.9, a = 0.8
#4 ties with #10 bars, #5 with larger bars.

Layout: Circular
Pattern: All Sides Equal [Cover to transverse reinforcement (ties)]

Total steel area, As = 14.00 in"~2 at 1.98%

14-#9 Cover = 6 in
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14:05:39 Licensed to: Licensee name not yet specified.

Slenderness:
N X-axis: Braced against sidesway -- Not hinged at either end.
Y-axis: Braced against sidesway -~ Not hinged at either end.
Columns
Height width Depth I f'ec Ec
Col. Axis (ft) (in) (in) (in~4) (ksi) (ksi)
Degign X 60 30 30 39760.8 4 3834.25
Y 60 39760.8
Above X (NO COLUMN SPECIFIED...)
Y (NO COLUMN SPECIFIED...)
Below X (NO COLUMN SPECIFIED...)
Y (NO COLUMN SPECIFIED...)
Beams
X-Beams Length width Depth I frc Ec
Location (ft) (in) {in) (in~4) (ksi) (ksi)

Above Left (NO BEAM SPECIFIED...)
Above Right (NO BEAM SPECIFIED...)
Below Left (NO BEAM SPECIFIED...)
Below Right (NO BEAM SPECIFIED...)

Y-Beams Length wWidth Depth I f'c Ec
Location (£t) (in) (in) (in™4) (ksi) (ksi)
e Above Left (NO BEAM SPECIFIED...)
g Above Right (NO BEAM SPECIFIED...)
S Below Left (NO BEAM SPECIFIED...)
Below Right (NO BEAM SPECIFIED...)

Effective Length Factors:

Axis Psi (top) Psi (bot) k(Braced) k (Sway) kiu/r
X 0.000 0.000 1.000 N/A 96.0
Y 0.000 0.000 1.000 N/A 96.0

T,
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05/07/09 PCACOL(tm)V2.30 Proprietary Software of PORTLAND CEMENT ASSN. Page 4
14:05:39 Licensed to: Licensee name not yet specified.

Moment Magnification Factors:

Beta(d) load case factors: Dead = 1.4, Live = 1.7
Strength reduction factor = 0.7

—————————— Braced (X-axis) ---------- ---- Sway (X-axis)----

Load Pc Betad EI Cm Delta Pc EI Delta

Comb (kip) (k~=in"2) (kip) (k-in"2)

1 Ul 412 1.000 2.16e+007 0.400 1.000 * * Not Applicable * *
U2 0.400 1.000 * * Not Applicable * *
U3 0.400 1.000 * * Not Applicable * *
U4 0.400 1.000 * * Not Applicable * *

—————————— Braced (Y-axis) ---------- ---- Sway (Y-axisg)----

Load Pc Betad EI Cm Delta Pc EI Delta

Comb (kip) (k-in"2) (kip) (k-in"2)

1m 412 1.000 2.16e+007 0.400 1.000 * * Not Applicable * *
U2 0.400 1.000 * * Not Applicable * *
U3 0.400 1.000 * * Not Applicable * *
g 0.400 1.000 * * Not Applicable * *

Load Combinations:

Ul = 1.000*%Dead + 1.700*Live + 0.000*Lateral

U2 = 1.050*Dead + 1.275*Live + 1.275*Lateral

U3 = 1.050*Dead + 0.000*Live + 1.275*Lateral

U4 = 0.900*Dead + 0.000*Live + 1.300*Lateral

Service Loads:
Axial Moments about X-axis Moments about Y-axis
Load Load @ Top @ Bot @ Top @ Bot

No. Case (kip) (ft-k) (ft-k) (ft-k) (ft-k)

1 Dead 90 521 521 100 100
Live 0 0 0 0 0
Latl 0 0 0 0 0

e




05/07/09 PCACOL(tm)V2.30 Proprietary Software of PORTLAND CEMENT ASSN. Page 5
14:05:39 Licensed to: Licensee name not yet specified.

NOTE: Each loading combination includes the following cases:

o First line - moment at column top.
¢ Second line - moment at column bottom.
) Third line - moment due to minimum X-Eccentricity.

Fourth line - moment due to minimum Y-Eccentricity.

Applied Loads Computed Strength Computed/
Load P Mx My P Mx My Applied
Pt. Comb (kips) (ft-k) (ft-k) (kips) (ft-k) (ft-k) Ray length
1 1 u1 90 521 100 93 543 104 1.041
2 -521 -100 93 -543 -104 1.041
3 11 0 1790 224 -0 19.903
4 0 11 1790 0 223 19.902
5 1 U2 94 547 105 93 543 104 0.991
6 ~547 -105 93 -543 -104 0.991
7 12 0 1790 224 -0 18.956
8 0 12 1790 0 223 18.955
9 1 U3 94 547 105 93 543 104 0.991
10 -547 -105 .93 ~543 -104 0.991
11 12 0 1790 224 -0 18.956
12 0 12 1790 0 223 18.955
13 1 U4 81 469 90 93 543 104 1.157
14 -469 -90 93 -543 -104 1.157
15 10 0 1790 224 -0 22.115
16 0 10 1790 0 223 22.114

P Program completed as requested!
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DESIGN COMPUTATIONS (Grid)
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PCACOL v2.30
800 — (Mny (ft-k)
30.0 inch diam. Mnx (ft-k)
J f } } ; |
fre = 4.5 ksi -800 800
fy = 60.0 ksi
Confinement: Tied
clr cover = 2.50 in
spacing = 5.60 in
¢ 11-49 at 1.56%
“as = 11 in~2
Ix = 39761 in™4
Iy = 39761 in"4
Xo = 0.00 in
Yo = 0.00 in 1
-800 -
¢Pn = 0 kips
O 1993 PCA
Licensed To: Licensee name not yet specified.
File name: P:\0224\16212_~1\CALCS\PCACOL\ABUTCOL.COL
Project: Material Properties:
Column Id: Ec = 4067 ksi eu = 0.003 in/in
Engineer: fc = 3.83 ksi Es = 29000 ksi
Date: 03/09/09 Time: 10:52:34 Betal = 0.82
F;&;de: ACI 318-89 Stress Profile: Bleck
Units: in-~1b phi{c) = 0.70, phi(b) = 0.90
X-axis slenderness is considered; k(b) = 1.00 kis) = 1.20
E~axis slenderness is considered; k(b) = 1.00 kis) = 1.20

4a e






09/11/09 PCACOL(tm)V2.30 Proprietary Software of PORTLAND CEMENT ASSN. Page 1
11:49:52 Licensed to: Licensee name not yet specified.

P
’ }

0000000 00000 00000 00000 00000 100]
00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 OO0

00 00 OO0 00 00 00 00 00 00
0]6) 00 OO 0000000 00 00 00 00
0000000 00 00 00 00 00 00 00 00 OO0
0o 00 00 00 00 00 00 00 00 00
00 00000 00 00 00000 00000 00000  (TM)

Licensee stated above acknowledges that Portland Cement Association
(PCA) is not and cannot be responsible for either the accuracy or
adequacy of the material supplied as input for processing by the
-, PCACOL (tm) computer program. Furthermore, PCA neither makes any warranty
‘expressed nor implied with respect to the correctness of the output
"prepared by the PCACOL (tm) program. Although PCA has endeavored to
produce PCACOL(tm) error free, the program is not and can't be certified
infallible. The final and only responsibility for analysis, design and
engineering documents is the licensees. Accordingly, PCA disclaims all
responsibility in contract, negligence or other tort for any analysis,
design or engineering documents prepared in connection with the use of
the PCACOL (tm) program.
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09/11/09 PCACOL{tm)V2.30 Proprietary Software of PORTLAND CEMENT ASSN. Page 2
11:49:52 Licensed to: Licensee name not yet specified.

General Information:

File Name: P:\0224\16212_~1\CALCS\PCACOL\ABUTCOL.COL

Project: Code: ACI 318-89

Column: Units: US in-lbs

Engineer: Date: 03/09/09 Time: 10:52:34
Run Option: Design Slender column

Run Axis: Biaxial Column Type: Structural

Material Properties:

f'c = 4.5 ksi fy = 60 ksi
Ec = 4066.84 ksi Es = 29000 ksi
fc = 3.825 ksi erup = 0 in/in
eu = 0.003 in/in
Stress Profile: Block Betal = 0.825
Geometry:
Circular: Diameter = 30 in
Gross section area, Ag = 706.858 in”"2
Ix = 39760.8 in™4 Xo = 0 in
Iy = 39760.8 in™4 Yo = 0 in
Reinfercement:
:::::::é"::::
Rebar Database: ASTM
Size Diam Area Size Diam Area Size Diam Area
3 0.38 0.11 4 0.50 0.20 5 0.63 0.31
6 0.75 0.44 7 0.88 0.60 8 1.00 0.79
9 1.13 1.00 10 1.27 1.27 11 1.41 1.56
14 1.69 2.25 18 2.26 4.00

Confinement: Tied; phi{(c) = 0.7, phi(b) = 0.9, a =‘0.8
#4 ties with #10 bars, #5 with larger bars.

Layout: Circular
Pattern: All Sides Equal [Cover to transverse reinforcement (ties)]

Total steel area, As = 10.80 in”2 at 1.53%

18-#7 Cover = 2 in



09/11/09 PCACOL(tm)V2.30 Proprietary Software of PORTLAND CEMENT ASSN. Page 3
11:49:52 Licensed to: Licensee name not yet specified.

Slenderness:
X-axis: Braced against sidesway -- Not hinged at either end.
Y-axis: Braced against sidesway -- Not hinged at either end.
Columns
Height width Depth I fre Ec
Col Axis (ft) (in) (in) (in™4) (ksi) (ksi)
Design X 60 30 30 39760.8 4.5 4066.84
Y 60 39760.8
Above X (NO COLUMN SPECIFIED...)
Y (NO COLUMN SPECIFIED...)
Below X (NO COLUMN SPECIFIED...)
Y (NO COLUMN SPECIFIED...)
Beams
X~Beams Length width Depth I fr'e Ec
Location (ft) (in) (in) {(in~4) (ksi) (ksi)
Above Left (NO BEAM SPECIFIED...)
Above Right (NO BEAM SPECIFIED...)
Below Left (NO BEAM SPECIFIED...)
Below Right (NO BEAM SPECIFIED...)
Y-Beams Length width Depth I fr'c Ec
Location (£t) (in) (in) (in~4) (ksi) (ksi)
Above Left (NO BEAM SPECIFIED...)
Above Right (NO BEAM SPECIFIED...)
Below Left (NO BEAM SPECIFIED...)
Below Right (NO BEAM SPECIFIED...)
Effective Length Factors:
Axig Psi (top) Psi (bot) k (Braced) k (Sway) klu/r
X 0.000 0.000 1.000 N/A 96.0
Y 0.000 0.000 1.000 N/A 96.0

tgd



09/11/09 PCACOL(tm)V2.30 Proprietary Software of PORTLAND CEMENT ASSN. Page 4
11:49:52 Licensed to: Licensee name not yet specified.

Moment Magnification Factors:

Beta(d) load case factors: Dead = 1.4, Live = 1.7
Strength reduction factor = 0.7

—————————— Braced (X-axig) ---------- ---- Sway (X-axig)----

Load Pc Betad EI Cm Delta Pc EL Delta

Comb (kip) (k-in"2) (kip) (k-in~2)

1 Ul 525 1.000 2.76e+007 0.400 1.000 * * Not Applicable * *
U2 0.400 1.000 * * Not Applicable * *
U3 0.400 1.000 * * Not Applicable * *
Ul 0.400 1.000 * * Not Applicable * *

—————————— Braced (Y-axis) ------———- ---- Sway (Y-axisg)----

Load Pc Betad BEI Cm Delta Pc EI Delta

Comb (kip) (k-in~2) (kip) (k-in"2)

1 Ul 525 1.000 2.76e+007 0.400 1.000 * * Not Applicable * *
U2 0.400 1.000 * * Not Applicable * *
U3 0.400 1.000 * * Not Applicable * *
U4 0.400 1.000 * * Not Applicable * *

Load Combinations:

Ul = 1.000*Dead + 1.700*Live + 0.000*Lateral

U2 = 1.050*Dead + 1.275*Live + 1.275*Lateral

U3 = 1.050*Dead + 0.000*Live + 1.275*Lateral

U4 = 0.900*Dead + 0.000*Live + 1.300*Lateral

Service Loads:
Axial Moments about X-axis Moments about Y-axis
Load Load @ Top @ Bot @ Top @ Bot

No. Case (kip) (ft-k) (£t-k) (ft-k) (ft-k)

1 Dead 90 521 521 100 100
Live 0 0 0 0 0




09/11/09 PCACOL(tm)V2.30 Proprietary Software of PORTLAND CEMENT ASSN. Page 5
11:49:52 Licensed to: Licensee name not yet specified.

NOTE: Each loading combination includes the following cases:

First line - moment at column top.
Second line - moment at column bottom.
Third line - moment due to minimum X-Eccentricity.

Fourth line - moment due to minimum Y-Eccentricity.

Applied Loads Computed Strength Computed/
Load P Mx My P Mx My Applied
Pt. Comb (kips) (ft-k) (ft-k) (kips) (ft-k) (ft-k) Ray length
1 1 Ul 90 521 100 93 562 107 1.076
2 -521 ~-100 93 ~562 -107 1.076
3 11 0 1854 236 -0 20.635
4 0 11 1854 0 236 20.636
5 1 U2 94 547 105 93 562 107 1.025
6 ~-547 -105 93 ~562 -107 1.025
7 12 0 1854 236 -0 19.653
8 0 12 1854 0 236 19.653
9 1 U3 94 547 105 93 562 107 1.025
10 -547 -105 93 -562 -107 . 1.025
11 12 0 1854 236 -0 19.653
12 0 12 1854 0 236 19.653
13 1 v4 81 469 90 93 562 107 1.196
14 ~469 -90 93 -562 -107 1.196
15 10 0 1854 236 -0 22.928
16 0 10 1854 0 236 22.929

Program completed as requested!

e,

N

Yql






COLORADO DEPARTMENT OF TRANSPORTATION

DESIGN COMPUTATIONS (Grid)

E\Jex\l({5 S/ch_a( ée r«%ck Cq§§$4)

de- Ph+ & ((5a2.4%2)

p=32"
: D"-; 39 - Zhé) . 'u_—'ux 2"1"‘4
.de’* + %Ti r 22.64"

Max Sher = 45K #1 = sYk

[

20

Cd
dw Q4= dQa by~ 2037"
5<,— ’lk ;n‘ -Qc
P > diz b Gys 26" =

T~

L]
0
2,
LA
¥
J
S
N

N

o

By: Date | Project no. TProjoct 0008 (SAT)

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







Colorado Department of Transportation 51712009
Design Computations

CAISSON LOADS

¢ (End Bearing) = 0.5
¢ (Side Shear) = 0.55 1480 sap
Pier Load =[S kips Abutment Load 525 kips
dia= 30 inches dia= 36 inches
2.5 feet 3 feet
A= 4.91 sf A= 7.07 sf
P= 7.85 feet P=
Qidia= Q1dia=
Q2dia= Q2dia=
Q3dia= Q3dia=
Q4dia= Q4dia=
Qb5dia= Qb5dia=
Q10dia= Q10dia= ¢ l
\
dia= 54 inches dia= . 60 inches U o‘.{‘si %t:: S e‘i_
4.5 feet 5 feet “t X &
A= 15.90 sf A= 19.63 sf
P= P= 15.71 feet
Q1dia= Q1tdia=
Q2dia= Q2dia= UsE T @ emday
Q3dia= Q3dia= )
Q4dia= Q4dia= - Piees - 22,51
Q5dia= Qb5dia=
Q10dia= Q10dia=
dia= 66 inches dia= 72 inches
5.5 feet 6 feet
A= 23.76 sf A= 28.27 sf
P= P=
Q1dia= Q1dia=
Q2dia= Q2dia=
Q3dia= Q3dia=
Q4dia= Q4dia=
Q5dia= Qb5dia=
Q9.5dia= Q7dia=
dia= 78 inches dia= 84 inches
6.5 feet 7 feet
A=~ 33.18 sf A= 38.48 sf
P= 20.42 feet P= 21.99 feet
Q1dia= e Q1dia= e
Q2dia= Q2dia=
Q3dia= Q3dia=
Q4dia= Q4dia=
Q5dia= Q5dia=
Q10dia= Q10dia=
By: Date Project no. . Project code (SA#)
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DESIGN COMPUTATIONS (Grid)
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CAISSON DESIGN PIER, Structure F-16-XP,

1
100 4 .3300+03 .960D+03
.000D+00 .540D+02 .417D+06 .229D+04
.3300+03  .540D+02 .417D+06 .229D+04
.3300+03 .540D+02 .417D+06 .229D+04
.960D+03 5400402 .417D+06 2290404
2 8 0
4 .306D+03 .690D+03 .640D+02
3 .690D+03 .100D+04 .200D+04
.1000+01 .000D+00
.306D+03  .000D+00
-306D+03  .666D-01
.414D+03  .666D-01
.414D+03  .694D-01
.690D+03  .694D-01
.690D+03  .780D-01
.100D+04  .780D-01
.100D+01 .000D+00 .000D+00 .000D+00
.306D+03 .000D+00 .000D+00 .000D+00
.306D+03 .000D+00 .320D+02 .000D+00
.414D+03 .000D+00 .320D+02 .000D+00
.414D+03  .000D+00 .320D+02 .000D+Q0
.690D+03  .000D+00 .320D+02 .000D+00
.690D+03  .694D+02 .000D+00 -500D-02
.100D+04 .694D+02 .000D+00 .500D-02
5 1 .000D+00
.100D+01 .000D+00
.246D+03  .000D+00
.246D+03  .167D+05
.270D+03 .167D+05
2700+03 .000D+00
4 -0000+00 .+O8 .163D+07
ATE we %
1 1 0 Sl
100 .100D-05 .360D+03

.364D+07
.364D+07
.364D+07
. 364D+07

Page 1
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% * PROGRAM LPILEL *

* (C) COPYRIGHT 1986 ENSOFT, INC. *
* ALL RIGHTS RESERVED *
* PREPARED ESPECIALLY FOR ®

W%

STATE DEPARTMENT OF HIGHWAYS

*

*

DENVER, COLORADO 80222

® N B F

3k

LICENSE NO. 138

%

AR AT T A ARA R R R R AT AR RTARERTRRTRRRREAARNRIRARRRF xRN %55 % %%k hdksxtk%

PROGRAM LPILEL
(C) COPYRIGHT 1985 ENSOFT, INC.
ALL RIGHTS RESERVED

CAISSON DESIGN PIER, Structure F-16-XP,

UNITS--ENGLISH UNITS

INPUT INFORMATTION

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

PILE LENGTH = 960.00 IN
4 POINTS
X DIAMETER MOMENT OF AREA MODULUS OF
INERTIA ELASTICITY
IN IN IN**4 IN*%*2 LBS/IN**
.00 54.000 .417D+06 .229D+04 .364D+07
330.00 54.000 .417D+06 .229D0+04 .364D+07
330.00 54.000 .417D+06 .229D+04 .364D+07
960.00 54.000 .417D+06 .229D+04 .364D+07

SOILS INFORMATION

X AT THE GROUND SURFACE = 330.00 IN
2 LAYER(S) OF SOIL

QA; ‘‘‘‘‘‘‘ LAYER 1

Page 1
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Fa THE SOIL IS A SAND

22'EMBED.OUT

5 X AT THE TOP OF THE LAYER
X AT THE BOTTOM OF THE LAYER
MODULUS OF SUBGRADE REACTION

LAYER 2

THE SOIL IS A STIFF CLAY WITH NO

X AT THE TOP OF THE LAYER
X AT THE BOTTOM OF THE LAYER
MODULUS OF SUBGRADE REACTION

330.00 IN
690.00 IN
.640D+02 LBS/IN**

= 690.00 IN
= 1000.00 1IN
= .200D+04 LBS/IN**

DISTRIBUTION OF EFFECTIVE UNIT WEIGHT WITH DEPTH

X,

1.
306.
306.
414,
414.
690.
690.
1000.

IN
00

8 POINTS

WEIGHT,LBS/IN**

.00D+00
.00D+-00
.67D-01
.67D-01
.69D-01
.69D-01
.78D-01
.78D-01

DISTRIBUTION OF STRENGTH PARAMETERS WITH DEPTH

X,

1.

306.

306.

414.

P 414.
Lo 690.
690.

1000.

IN

8 POINTS

C,LBS/IN¥

.000D+00
.000D+00
.000D+00
.000D+00
.000D+00
.000D+00
.694D+02
. 694D+02

BOUNDARY AND LOADING CONDITIONS

DISTRIBUTED LOAD CURVE

LOADING NUMBER

X,IN
1.00
246.00
246.00
270.00
270.00

BOUNDARY CONDITION CODE
DEFLECTION AT THE PILE HEAD
MOMENT AT THE PILE HEAD
AXIAL LOAD AT THE PILE HEAD

FINITE-DIFFERENCE PARAMETERS
NUMBER OF PILE INCREMENTS

7

* PHI ,DEGREES

.000p+00 --——-
.000D+00 -----
.3200+02  --——-
.320D+02 @ -----
.320D0+02 --——--
.3200+02 -----

.000 .500D-02
.000 .500D-02

5 POINTS
LOAD, LBS/IN
.000D+00
.000D+00
.167D+05
.167D+05
.000D+00

4
.000D+00 1IN

.163D+07 LBS

DEFLECTION TOLERANCE ON DETERMINATION OF CLOSURE
MAXIMUM NUMBER OF ITERATIONS ALLOWED FOR PILE ANALYSIS

Page 2

.178D+08 IN-LBS

100
.100D-05 1IN
100






22'EMBED.OUT

o MAXIMUM ALLOWABLE DEFLECTION = .36D+03 1IN
S
OUTPUT CODES
KOUTPT = 1
KPYOP = 0
INC = 1
OUTPUT INFORMATTION
DISTRIBUTED LOAD CURVE 5 POINTS
X, IN LOAD, LBS/IN
1.00 .000D+00
246.00 .000D+00
246.00 .167D+05
270.00 .167D+05
270.00 .000D+00
LOADING NUMBER 1
BOUNDARY CONDITION CODE = 4
DEFLECTION AT THE PILE HEAD = .000D+00 IN
MOMENT AT THE PILE HEAD =  .178D+08 IN-LBS
AXIAL LOAD AT THE PILE HEAD =  .163D+07 LBS
P\/"
K
X DEFLECTION MOMENT SHEAR SOIL TOTAL FLEXURAL
REACTION STRESS  RIGIDITY
IN IN LBS-IN LBS LBS/IN LBS/IN¥*2 LBS-IN**

nnnnnnnnnnnnnnnnnnnnnnnnn

.00 .000D+00 .178D+08 -.215D+06 .000D+00 .186D+04 .152D+13
9.60 .186D-01 .157D+08 .215D+06 .000D+00 .173D+04 .152D+13
19.20 .381D-01 .136D+08 .215D+06 .000D+00 .159D+04 .152D+13
28.80 .584D-01 .115D+08 .215D+06 .000D+00 .146D+04 .152D+13
38.40 .795D-01 . 940D+07 .215D+06 . 000D+00 .132D+04 .152D+13
48.00 .101D+00 .729D+07 .215D+06 .000D+00 .118D+04 .152D+13
57.60 .123D+00 -519D+07 .215D+06 -000D+00 .105D+04 .152D+13
67.20 .146D+00 .308D+07 .215D+06 .000D+00 .911D+03 .152D+13
76.80 .168D+00 .976D+06 .215D+06 .000D+00 .775D+03 .152D+13

FARRAERATRTR WARASARTRTRER [BRRARRERZR)X KriX*hrxdixri%k

86.40 .191D+00 -.113p+07 -.215D+06 .000D+00 .785D+03 .152D+13

- 96.00 .213D0+00 -.323D+07 -.215D+06 . 000D+00 .921D0+03 .152D+13

105.60 .236D+00 -.534D+07 -.215D+06 .000D+00 .106D+04 .152D+13

115.20 .2580+00 -.744D+07 -.215D+06 .000D+00 .119D0+04 .152D+13

124.80 .279D+00 -.955D+07 -.215D+06 .000D+00 .133D+04 .152D+13

134.40 .300D0+00 -.117D+08 -.215D+06 . 000D+00 .147D+04 .152D+13

144.00 .321p+00 -.138D+08 -.215D+06 .000D+00 .160D+04 .152D+13

153.60 .340D0+00 -.159D+08 -.215D+06 .000D+00 .174D+04 .152D+13

163.20 .3580+00 -.180D+08 -.215D+06 .000D+00 .187D+04 .152D+13

172.80 .376D+00 -.200D+08 -.215D+06 .000D+00 .201D+04 .152D+13

182.40 .392D+00 -.221D+08 -.215D+06 .000D+00 .215D+04 .152D+13

192.00 .407D+00 -.242D+08 -.215D+06 .000D+00 .228D+04 .152D+13

201.60 .4200+00 -.263D+08 -.215D+06 .000D+00 .242D+04 .152D+13

;- 211.20 .432D0+00 -.284D+08 -.215D+06 .000D+00 .255D+04 .152D+13
o 220.80 .442D+00 -.305D+08 -.215D+06 .000D+00 .269D+04 .152D+13
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o,
k)

230.
240.
249.
259.
268.
278.
288.
297.
307.
3%2.
336.
345.
355.
364.
374.
384.
393.
403.
412.
422.
432.
441.
451.
460.
470.
480.
489.
499,
508.
518.
528.
537.
547.
556.
566.
576.
585.
595.
604.
614.
624.
633.
643.
652.
662.
672.
681.
691.
700.
710.
720.
729.
739.
748.
758.
768.
777.
787.
796.
806.
816.
825.

EPle I

.450D+00
.457D+00
.461D+00
.463D+00
.462D+00
.460D+00
.455D+00
.448D+00
.440D+00
.430D+00
.419D+00
.407D+00
.393D+00
.378D+00
.363p+00
.347D+00
.330D+00
.313D+00
.296D+00
.279D+00
.262D+00
.244p+00
.227D+00
.211D+00
.195D+00
.179D+00
.164D+00
.149D+00
.135D+00
.122D+00
.109D+00
.972p-01
.861D-01
.758D-01
.662D-01
.573D-01
.492D-01
.419D-01
.352D-01
.292D-01
.239D-01
.193p-01
.152b-01
.117D-01
.869D-02
.621Db-02
.419D-02
.258D-02
.136D-02
.471D-03
.126D-03
.492p-03
.680D-03
.740D-03
.715D-03
.637D-03
.533D-03
.422D-03
.316D-03
.222D-03
.144D-03
.831D-04
.378D-04

Mo MENT

.326D+08
.347D+08
.367D+08
.373D+08
.363D+08
.337D+08
.312p+08
.286D+08
.260D+08
.235D+08
.209p+08
.183D+08
.158D+08
.133D4+08
.108p+08
.839D+07
.609D+07
.389D407
.181D+07
.146D+06
.196D+07
.364D+07
.517p4+07
.654D+07
.777D+07
.885D+07
.977D+07
.106D+08
.112D+08
.117D+08
.121D+08
.123D+08
.125p+408
.125D+08
.124D+08
.123D+08
.120D+08
.117D+08
.113D4+08
.109D+08
.104D+08
.990D+07
.934p+07
.876D+07
.815D+07
.753D+07
.689D+07
.625D+07
.559D+07
.475p407
.383D+07
.292D+07
.211D+07
.141p+407
.855D+06
.429D+06
.122D+06
.818D+05
.203D+06
.262D+06
.277D+06
.261D+06
.228D+06

SHEAR
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22'EMBED.
.215D+06
.215p+06
.135D+06
.250D+05
.185D+06
.265D+06
.265D+06
.265D+06
.265D+06
.265D+06
.265D+06
.265D+06
.262D+06
.257D+06
.250D+06
.242D+06
.232D+06
.220D+06
.207D+06
.194D+06
.179D+06
.164D+06
.148b+06
.133D+06
.117D+06
.102p+06
.864D+05
.715D+05
.572D+05
.435D+05
.305D+05
.183D+05
.687D+04
.368D+04
.134D+05
.221D+05
.300D+05
.370D+05
.432D+405
.485D+05
.531D+05
.569D+05
.601D+05
.626D+405
.646D+05
.661D+05
.671D+05
.679D+05
.781D+05
.921p+05
.952D+05
.895D+05
.787D+05
.653D+405
.513D+05
.382D+05
.266D+05
.169D+05
.939D+04
.379D+04
.749D+02
.251D+04
.383D+04
Page 4
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.000D+00
.000D+00
.000D+00
.000D+00
.000D+00
.000D+00
.000D+00
.000D+00
.000D+00
.000D+00
.000D+00

.156D+03
.392D+03
.610D+03
.808D+03
.985D+03
.114D+04
.128p+04
.139D+04
.148D+04
.155D+04
.160D+04
.162D+04
.164D+04
.163D+04
.161D+04
.157D+04
.152D+04
.146D+04
.139D+04
.132D+04
.123D+04
.114D+04
.105D+04
.961D+03
.867D+03
.775D+03
.685D+03
.598D+03
.514D+03
.436D+03
.362D+03
.295D+03
.234D+03
.180D+03
.132D+03
.917D+02
.581D+02
.207D+04
.868D+03

.237D+03
.940D+03
.132D+04
.147D+04
.144D+04
.130D+04
.111D+04
.894D+03
.680D+03
.486D+03
.320D+403
.187D+03
.867D+02

.282D+04
.296D+04
.3090+04
.312p+04
.306D+04
.289D+04
.273D+04
.256D+04
.240D+04
.223Db+04
.206D+04
.190D+04
.173D+04
.157D+04
.141D+04
.126D+04
.111D+04
.964D+03
.829D+03
.721D+03
.839D+03
.947D+03
.105D+04
.114D+04
.121D+04
.128D+04
.134p+04
.140D+04
.144D+04
.147D+04
.149p4+04
.151D+04
.152D+04
.152D+04
.152D+04
.151D+04
.149D+04
.147D+04
.145D404
.142D+04
.139D+04
.135D+04
.132D+04
.128D+04
.124D+04
.120D+04
.116D+04
.112D+04
.107D+04
.102D+04
.960D+03
.901p+03
.848D+03
.803D+03
.767D+03
.740D+4+03
.720D+03
.717D+03
.725D+03
.729D+03
.730D+403
.729D+03
.727D+03

.152D+13
.152D+13
.152p+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152p+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152p+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152p+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
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22'EMBED.OUT
.188D+06 .432D+04 .151D+02 .724D+03 .152D+13
.146D+06 .424D+04 .318D+02 .721D+03 .152D+13
.107D+06 .380D+04 .588D+02 .719D+03 .152D+13
.727D+05 .318D+04 .709D+02 .717D+03 .152D+13
.455D+05 .249D+04 .725D+02 .715D+03 .152D+13
.249D+05 .182D+04 .671D+02 .713D+03 .152D+13
892.80 .228D-04 .105D+05 .122D+04 .578D+02 .712D+03 .152D+13
902.40 .181p-04 .146D+04 .720D+03 .465D+02 .712D+03 .152D+13
912.00 .133D-04 .332D+04 .330D+03 .347D+02 .712D+03 .152D+13
921.60 .877D-05 .489D+04 .526D+02 .231p+02 .712D+03 .152D+13
931.20 .448D-05 .434p+04 -.116D+03 .120D+02 .712D+03 .152D+13
940.80 .461D-06 .269D+04 -.179D+03 .125D+01 .712D+03 .152D+13
950.40 -.340D-05 .914D+03 -.141D+03 .930D+01 .712D+03 .152D+13
960.00 -.720D-05 .000D+00 .000D+00 .200D+02 .712D+03 .152D+13

£ 835.20 -.649D-05
o 844.80  .135D-04
854.40  .246D-04
864.00 .292D-04
873.60  .294D-04
883.20  .269D-04

OUTPUT VERIFICATION

THE MAXIMUM MOMENT IMBALANCE FOR ANY ELEMENT = -.942D-06 IN-LBS
THE MAX. LATERAL FORCE IMBALANCE FOR ANY ELEMENT = -.168D-06 LBS

OUTPUT SUMMARY

.000D+00 IN
-.373D+08 LBS-IN
.265D+06 LBS
8
3

PILE-HEAD DEFLECTION

MAXIMUM BENDING MOMENT
MAXIMUM SHEAR FORCE

NO. OF ITERATIONS

NO. OF ZERO DEFLECTION POINTS

SUMMARY TABLE

nnnnnnnnnnnnnnnnnnnnnnnnn

BOUNDARY BOUNDARY AXTIAL PILE HEAD MAX. MAX.
CONDITION CONDITION L.LOAD DEFLECTION MOMENT SHEAR
BC1 BC2 LBS IN IN-LBS LBS
.0000D+00 .1780D+08 .1630D+07 .0000D+00 -.3727D+08 .2655D+06
S Page 5
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COLUMNS 7.22.3—Load-moment strength interaction diagram for C4-60.75
spirally reinforced columns

References: ACI 3-18-89 Sections 9.3.2.2, 10.2, and 10.3; ACI Publication SP-7, pp. 152—182
70
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COLUMNS 7.22.4—Load-moment strength interaction diagram for C4-60.90

spirally reinforced columns
References: ACI 318-89 Sections 9.3.2.2, 10.2, and 10.3; ACI Publication SP-7, pp. 152182
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To use this diagram for corresponding tied
columns, see Commentary on COLIMNS 7.
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For use of these Design Aids, see Columns Examples 1-8 and 11-16.
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54.0 inch diam.

fy

clr cover
spacing =
5”“22—#8 at

4.0 ksi
60.0 ksi

Confinement:

1
1

Tied
6.50 in
.99 in
.45%

~ a8
Ix
Iy

Xo
Yo

(O 1993 pca

33 in"2

417393 in~4
417393 in™4

0.00 in
0.00 in

PCACOL V2.30

2000

[
i
1
1
1
!

Licensed To: Licensee name not yet specified.

Project: Material Properties:
Column Id: Ec = 3834 ksi
Engineer: fc = 3.40 ksi
Date: 03/09/09 Time: 10:52:34 Betal = 0.85
&V?de: ACI 318-89 Stress Profile: Block
Units: in-1b phi(c) = 0.70, phi(b)
X-axis slenderness is considered; k(b) = 1.00 kis} = 1.20
E:axis slenderness is considered; k(b) = 1.00 k{s) = 1.20

File name:

P:\0224\16212_~1\CALCS\PCACOL\CAISSON.COL

eu

Es

0

= 0.003 in/in

= 29000 ksi

.90

So9







03/16/09 PCACOL(tm)V2.30 Proprietary Software of PORTLAND CEMENT ASSN. Page 1
13:19:01 Licensed to: Licensee name not yet specified.

0000000 00000 00000 00000 00000 00
00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00

00 00 00 00 00 ©00 00 00 00
00 00 00 0000000 00 00 00 00
0000000 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00
00 00000 0/0] 00 00000 00000 00000  (TM)

Licensee stated above acknowledges that Portland Cement Association
(PCA) is not and cannot be responsible for either the accuracy or
adequacy of the material supplied as input for processing by the
{w;\PCACOL(tm) computer program. Furthermore, PCA neither makes any warranty
é cexpressed mnor implied with respect to the correctness of the output
-~ prepared by the PCACOL (tm) program. Although PCA has endeavored to
produce PCACOL(tm) error free, the program is not and can't be certified
infallible. The final and only responsibility for analysis, design and
engineering documents is the licensees. Accordingly, PCA disclaims all
responsibility in contract, negligence or other tort for any analysis,
design or engineering documents prepared in connection with the use of
the PCACOL(tm) program.
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03/16/09 PCACOL(tm)V2.30 Proprietary Software of PORTLAND CEMENT ASSN. Page 2
13:19:01 Licensed to: Licensee name not yet specified.

General Information:

File Name: P:\0224\16212_ ~1\CALCS\PCACOL\CAISSON.COL

Project: Code: ACI 318-89

Column: Units: US in-1lbs

Engineer: Date: 03/09/09 Time: 10:52:34
Run Option: Design Slender column

Run Axis: Biaxial Column Type: Structural

Material Properties:

f'e = 4 ksi fyv = 60 ksi
Ec = 3834.25 ksi Es = 29000 ksi
fc = 3.4 ksi erup = 0 in/in
eu = 0.003 in/in
Stress Profile: Block Betal = 0.85
Geometry:
Circular: Diameter = 54 in
Gross section area, Ag = 2290.22 in"2
Ix = 417393 in™4 Xo = 0 in
Iy = 417393 in™4 Yo = 0 in
Reinforcement:
Rebar Database: ASTM
Size Diam Area Size Diam Area Size Diam Area
3 0.38 0.11 4 0.50 0.20 5 0.63 0.31
6 0.75 0.44 7 0.88 0.60 8 1.00 0.79
9 1.13 1.00 10 1.27 1.27 11 1.41 1.56
14 1.69 2.25 18 2.26 4.00
Confinement: Tied; phi(c) = 0.7, phi(b) = 0.9, a = 0.8

#4 ties with #10 bars, #5 with larger bars.

Layout: Circular
Pattern: All Sides Equal [Cover to transverse reinforcement (ties)]

Total steel area, As = 33.18 in™2 at 1.45%

42-4#8 Cover = 6 in
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P

Slenderness:
X-axis: Braced against sidesway -- Not hinged at either end.
Y-axis: Braced against sidesway -- Not hinged at either end.
Columns
Height width Depth I f'e Ec
Col Axis (ft) (in) (in) (in™4) (ksi) (ksi)
Design X 60 54 54 417393 4 3834.25
Y 60 417393
Above X (NO COLUMN SPECIFIED...)
Y (NO COLUMN SPECIFIED...)
Below X (NO COLUMN SPECIFIED...)
Y (NO COLUMN SPECIFIED...)
Beams
X-Beams Length width Depth I f'ec Ec
Location (ft) {in) (in) (in™4) (ksi) (ksi)
Above Left (NO BEAM SPECIFIED...)
Above Right (NO BEAM SPECIFIED...)
Below Left (NO BEAM SPECIFIED...)
Below Right (NO BEAM SPECIFIED...)
Y-Beams Length width Depth I f'c Ec
Location (ft) (in) (in) (in~4) (ksi) (ksi)
Above Left (NO BEAM SPECIFIED...)
Above Right (NO BEAM SPECIFIED...)
Below Left (NO BEAM SPECIFIED...)
Below Right (NO BEAM SPECIFIED...)
Effective Length Factors:
Axis Psi(top) Psi (bot) k (Braced) k (Sway) Xlu/r
X 0.000 0.000 1.000 N/A 53.3
Y 0.000 0.000 1.000 N/A 53.3

s
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Moment Magnification Factors:

Beta(d) load case factors: Dead = 1.4, Live = 1.7
Strength reduction factor = 0.7

—————————— Braced (X-axig) ---------- ---- Sway (X-axis)----

Load Pc Betad ET Cm Delta Pc EIL Delta

Comb (kip) (k-in"2) (kip) (k-in"2)

1 Ul 4879 1.000 2.56e+008 0.400 1.000 * * Not Applicable * *
U2 0.400 1.039 * * Not Applicable * *
U3 0.400 1.039 * * Not Applicable * *
U4 0.400 1.000 * * Not Applicable * *

—————————— Braced (Y-axisg) ---------- —-—--- Sway (Y-axis)----

Load Pc Betad ET Cm Delta Pc ET Delta

Comb (kip) (k-in"2) (kip) (k-in~2)

10l 4879 1.000 2.56e+008 0. 1. * * Not Applicable * *
U2 0.400 1.039 * * Not Applicable * *
0 1 * * Not Applicable * *
0 1 * * Not Applicable * *

Ul = 1.000*Dead + 1.700*Live + 0.000*Lateral
U2 = 1.050*Dead + 1.275*Live + 1.275*Lateral
U3 = 1.050*Dead + 0.000*Live + 1.275*Lateral
U4 = 0.900*Dead + 0.000*Live + 1.300*Lateral
Service Loads:
Axial Moments about X-axis Moments about Y-axis
Load Load @ Top @ Bot @ Top @ Bot
No. Case (kip) (ft-k) (ft-k) (ft-k) (ft-k)
1 Dead 2000 3410 3410 100 100
Live 0 0 0 0 0
Latl 0 0 0 0 0

56
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NOTE: Each loading combination includes the following cases:

o, First line - moment at column top.
£ Second line - moment at column bottom.
A Third line - moment due to minimum X-Eccentricity.

Fourth line - moment due to minimum Y-Eccentricity.

Applied Loads Computed Strength Computed/
Load P Mx My P Mx My Applied
Pt. Comb (kips) (ft-k) (ft-k) (kips) (ft-k} (ft-k) Ray length
1 101 2000 3410 100 2117 3688 109 1.076
2 -3410 -100 2117 -3688 -109 1.076
3 370 0 5412 989 -0 2.715
4 0 370 5412 0 989 2.715
5 102 2100 3719 109 2027 3675 109 0.983
6 -3719 -109 2027 -3675 -109 0.983
7 404 0 5412 1015 -0 2.585
8 0 404 5412 0 1015 2.585
9 1 U3 2100 3719 109 2027 3675 109 0.983
10 -3719 -109 2027 -3675 -109 0.983
11 404 0 5412 1015 -0 2.585
12 0 404 5412 0 1015 2.585
13 1 U4 1800 3069 90 2117 3688 109 1.195
14 -3069 -90 2117 -3688 -109 1.195
15 333 0 5412 989 -0 3.017
16 0 333 5412 0 989 3.017

Program completed as requested!
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Cc COLUMNS 7.4.3—Load-moment strength interaction diagram for R4-60.75
0 columns
L References: ACI 318-89 Sections 9.3.2.2, 10.2, and 10.3; ACI Publication SP-7, pp. 152-182
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_C COLUMNS 7.4.4—Load-moment strength interaction diagram for R4-60.90 Pt
( 0 columns
L References:  ACI 318-89 Sections 9.3.2.2, 10.2, and 10.3; ACI Publication SP-7, pp. 152-182
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For use of these Design Aids, see Columns Examples 1-8 and 11-16.
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PIERWRST.IN
CAISSON DESIGN PIER, Structure F-16-XP,

1
100 4 .330D+03 .960D+03
.000D+00 .540D+02 .4170+06 .229D+04 .364D+07
.330D+03 .540D+02 .417D+06 .229D+04 .364D+07
.330D+03 .540D+02 .417D+06 .229D+04 .364D+07
.9gOD+O§ .5§0D+05 .417D+06 .229D+04 .364D+07

4 .306D+03 .690D+03 .640D+02

3 .690D+03 .100D+04 .200D+04
.100D+01 . 000D+00
.306D+03 .000D+00
.306D+03 .666D-01
.414D+03 .666D-01
.414D+03 .694D-01
.690D+03 .694D-01
.690D+03 .780D-01
.100D+04 .780D-01
.100D+01 .000D+00 .000D+00 .000D+00
.306D+03 .000D+00 .000D+00 .000D+00
.306D+03 .000D+00 .320D+02 .000D+00
.414p+03 .000D+00 .320D+02 .000D+00
.414D+03 .000D+00 .320p+02 .000D+00
.690D+03 .000D+00 .320D+02 .000D+00
.690D+03 .694D+02 .000D+00 .500D-02
.100D+04 .694D+02 .000D+00 .500D-02

5 1 .000D+00

.100D+01 .000D+00
.246D+03 .000D+00
.246D+03 .167D+05
.270D+03 .167D+05
.2{0D+03 .000D+00

g .640D0+00 .475D+08 .163D+07

1 1 0
100 .100D-05 .360D+03

Page 1
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AR AR A AR RET TR RET T RATT AT R RAEERREIRTRRRARERERNARNRRARIFTRN AR R%%%%%%

PROGRAM LPILE1l *
* (C) COPYRIGHT 1986 ENSOFT, INC. *
* ALL RIGHTS RESERVED ®

% % %

PREPARED ESPECIALLY FOR

*

STATE DEPARTMENT OF HIGHWAYS *

*
*

*

DENVER, COLORADO 80222

*

3t

LICENSE NO. 138 *

3%

PROGRAM LPILE1
(C) COPYRIGHT 1985 ENSOFT, INC.
ALL RIGHTS RESERVED

CAISSON DESIGN PIER, Structure F-16-XP,

UNITS--ENGLISH UNITS

- INPUT INFORMATTION
{ Y L X L L L L L L T r ot e
THE LOADING IS STATIC
PILE GEOMETRY AND PROPERTIES
PILE LENGTH = 960.00 1IN
4 POINTS
X DIAMETER  MOMENT OF AREA MODULUS OF
INERTIA ELASTICITY
IN N IN**4 IN®%7 LBS/IN**
.00 54.000 : .417D+06 .229D+04 .364D+07
330.00 54.000 .417D+06 .229D+04 . 364D+07
330.00 54.000 .417D+06 .229D+04 . 364D+07
960.00 54.000 .417D+06 .229D+04 .364D+07
SOTLS INFORMATION
X AT THE GROUND SURFACE - 330.00 IN
; 2 LAYER(S) OF SOIL
(N LAYER 1
Page 1
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THE SOIL IS A SAND
X AT THE TOP OF THE LAYER
X AT THE BOTTOM OF THE LAYER
MODULUS OF SUBGRADE REACTION

330.00 IN
690.00 IN
.640D+02 LBS/IN**

LAYER 2

THE SOIL IS A STIFF CLAY WITH NO FREE WATER

X AT THE TOP OF THE LAYER = 690.00 IN
X AT THE BOTTOM OF THE LAYER = 1000.00 IN

MODULUS OF SUBGRADE REACTION .200D+04 LBS/IN**

DISTRIBUTION OF EFFECTIVE UNIT WEIGHT WITH DEPTH

8 POINTS

X, IN WEIGHT,LBS/IN**

1.00 .00D+00
306.00 .00D+00
306.00 .67D-01
414.00 .67D-01
414.00 .69D-01
690.00 .69D-01
690.00 .78D-01
1000.00 .78D-01

DISTRIBUTION OF STRENGTH PARAMETERS WITH DEPTH
8 POINTS

X,IN C,LBS/IN** PHI,DEGREES E50

1.00 .000D+00 .000D+00 -----
306.00 .000D+00 .000D+00 -----
306.00 .000D+00 .320D+02 -——--
414.00 .000D+00 .320p+02 @ ~—---
414.00 .000D+00 .320p+02 --——-
690.00 .000D+00 .320D+02 -—-=-
690.00 .694D+02 .000 .500D-02
1000.00 .694D+02 .000 .500D-02

BOUNDARY AND LOADING CONDITIONS

DISTRIBUTED LOAD CURVE 5 POINTS
X, IN LOAD, LBS/IN
1.00 .000D+00
246.00 .000D+00
246.00 .167D+05
270.00 .167D+05
270.00 .000D+00

LOADING NUMBER 1

4
.640D+00 IN
.475D+08 IN-LBS
.163D+07 LBS

BOUNDARY CONDITION CODE
DEFLECTION AT THE PILE HEAD
MOMENT AT THE PILE HEAD
AXTAL LOAD AT THE PILE HEAD

FINITE-DIFFERENCE PARAMETERS

NUMBER OF PILE INCREMENTS = 100
DEFLECTION TOLERANCE ON DETERMINATION OF CLOSURE = .100D-05 1IN
MAXIMUM NUMBER OF ITERATIONS ALLOWED FOR PILE ANALYSIS = 100

Page 2
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MAXIMUM ALLOWABLE DEFLECTION

OUTPUT CODES

KOUTPT
KPYOP
INC

(T
RHOM

nnnnnnnnnn

DISTRIBUTED LOAD CURVE
X, IN
1.00
246.00
246.00
270.00
270.00

LOADING NUMBER 1
BOUNDARY CONDITION CODE
DEFLECTION AT THE PILE HEAD

MOMENT AT THE PILE HEAD
AXIAL LOAD AT THE PILE HEAD

X DEFLECTION MOMENT

IN IN LBS-IN

nnnnnnnnnnnnnnnnnnnnnnnnnnn

172

182.
192.
201.
211.
220.

.00 . 640D+00 .475D+08
.60 .616D+00 .448D+08
.20 .594D+00 .422D+08
.80  .575D+00 .395D+08
.40  .559D+00 -369D+08
.00 .544p+00 .342D+08
.60 . 532D+00 .315D+08
.20 .521D+00 .288D+08
.80 .513p+00 .261D+08
.40  .506D+00  .235D+08
.00 . 500D+00 .208D+08
.60 .496D+00 .181p+08
.20 .493D+00 .154D+08
.80  .490D+00 .127D+08
134,
144,
153.
163.

60 .487D+00  .463D+07
20  .487D+00 .194D+07
.80  .487D+00 -.755D+06
40 .487D+00 -.345D+07
00 .486D+00 -.614D+07
60 .486D+00 -.884D+07
20 .484D+00 -.115D+08
80  .482D+00 -.142D+08

40 .489D+00 .100D+08
00 .488D+00  .733D+07

.36D+03 1IN

FLEXURAL
RIGIDITY
LBS-IN*#*

.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152p+13
.152D+13
.152D+13
.152D+13

PIERWRST.OUT
INFORMA I*I O N
5 POINTS
LOAD, LBS/IN
.000D+00
.000D+00
.167D+05
. 167D+05
.000D+00
= 4
= .640D+00 IN
= .475D+08 IN-LBS
= .163D+07 LBS
SHEAR SOIL TOTAL
REACTION STRESS
LBS LBS/IN LBS/IN**2 .
ERERREED BRAXNEHEEE Sl kR AhArd XAEXAAEEEE
.281D+06 .000D+00 .379D+04
.281D+06 .000D+00 .362D+04
.281D+06 .000D+00 .344D+04
.281p+06 .000D+00 .327p+04
.281D+06 .000D+00 .310D+04
.281D+06 .000D+00 .293D+04
.281D+06 .000D+00 .275D+04
.281D+06 .000D+00 .258D+04
.281p+06 .000D+00 .240D+04
.281D+06 .000D+00 .223D+04
.281D+06 .000D+00 .206D+04
.281D+06 . 000D+00 .188D+04
.281D+06 .000D+00 .171p+04
.281p+06 .000D+00 .153D+04
.281p+06 .000D+00 .136D+04
.281D+06 .000D+00 .119D+04
.281D+06 . 000D+00 .101D+04
.281D+06 .000D+00 .837D+03
.281p+06 .000D+00 .761D+03
.281p+06 .000D+00 .935D+03
.281D+06 .000D+00 .111D+04
.281D+06 .000D+00 .128D+04
.281D+06 .000D+00 .146D+04
.281D+06 .000D+00 .163D+04
Page 3
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230.
240.
249.
259.
268.
278.
288.
297.
307.
316.
326.
336.
345.
355.
364.
374.
384.
393.
403.
412.
422.
432,
441.
451.
460.
470.
480.
489.
499.
508.
518.
528.
537.
547,
556.
566.
576.
585.
595.
604.
614.
624.
633.
643.
652.
662.
672.
681.
691.
©700.
710.
720.
729.
739.
748.
758.
768.
777 .
787.
796.
806.
816.
825.

.480D+00
.476D+00
.471D+00
.464D+00
.456D+00
.447D+00
.437D+00
.425D+00
.412D+00
.399D+00
.384D+00
.369D+00
.353D+00
.337D+00
.321D+00
.304D+00
.287D+00
.270D+00
.254D+00
.237D+00
,221D+00
.205D+00
.189D+00
.174D+00
.159D+00
.145D+00
.132p+00
.11.9p+00
.107Dp+00
.956D-01
.850D-01
.750D-01
.658D-01
.573D-01
.495D-01
.424D-01
.359Dp-01
.301D-01
.249D-01
.204D-01
.163D-01
.129D-01
.989D-02
.738D-02
.530D-02
.360D-02
.226D-02
.124D-02
.486D-03
.277D-04
.350D-03
.523D-03
.587D-03
.578D-03
.523D-03
.443D-03
.355D-03
.269D-03
.192D-03
.127D-03
.759D-04
.373D-04
.101D-04

| N T N HE N A R T A

.169D+08
.196D+08
.223D+08
.234D+08
.230D+08
.211D+08
.192D+08
.172D408
.153D+08
.133D+08
.114p+08
.943D+07
.750D407
.560D+07
.374p+07
.195D+07
.246b+06
.137D+07
.289p+07
.429p+07
.558p+07
.675D+07
.780D+07
.872D407
.951D+07
.102D+08
.107D+08
.112D+08
.115D+08
.117D+08
.118D+08
.118D+08
.117D+08
.116D+08
.114D+08
.111D+4+08
.107D+08
.103D+08
.983D+07
.933p+07
.880D+07
.824p+07
.766D+07
.705D+07
.644D4+07
.581D+07
.517D+07
.453D+07
.389D+07
.317D+07
.245D+07
.179D+07
.122D407
.757D+06
.400D+06
.140D+06
.371D+05
.146D+06
.201D+06
.219p+06
.211D+06
.188D+06
.157D+06

PIERWRST.OUT

.281D+06
.281D+06
.201D+06
.402D+05
.120D+06
.200D+06
.200D+06
.200D+06
.200D+06
.200D+06
.200D+06
.200D+06
.197D+06
.193D+06
.187D+06
.179D+06
.170D+06
.160D+06
.149D+06
.138D+06
.125D+06
.113D+06
.998D+05
.868D+05
.740D+05
.613D+05
.490D+05
.370D+05
.256D+05
.148D+05
.466D+04
.482D+04
.136D+05
.216D+05
.289D+05
.354D+05
.412D+05
.463D+05
.507D+05
. 544D+05
.576D+05
.601D+05
.622D+05
.639D+05
.651D+05
.660D+05
.666D+05
.670D+05
.713D+05
.753D+05
.719D+05
.640D+05
.537D+05
.427D+05
.322D+05
.227D+05
.148D+05
.855D+04
.383D+04
.502D+03
.165D+04
.286D+04
.337D+04
Page 4

.000D+00
.000D+00
.000D+00
.000D+00
.000D+00
.000D+00
.000D+00
.000D+00
.000D+00
.000D+00
.000D+00
.142D+03
.353p+03
.544D+03
.714p+03
.864D+03
.992D+03
.110D+04
.119D+04
.126D+04
.130D+04
.134D+04
.135D+04
.135D+04
.133D+04
.130D+04
.127D404
.122D+04
.116D+04
.109D+04
.102D+04
.951p+03
.874D+03
.796D+03
.718D+03
.641p+03
.565D+03
.493D+03
.423D+03
.358D+03
.297D+03
.242D+03
.192D+03
.148D+03
.109D+03
. 766D+02
.495D+02
.278D+02
.879D+03 -
.510D+02
.656D+03
.999D+03
.114p+04
.114p+04
.105p+04
.908D+03
.740D+03
.570D+03
.414D+03
.279D+03
.169D+03
.842D+02
.231D+02

.181D+04
.198D+04
.215D+04
.223D+04
.220D+04
.208D+04
.195D+04
.183D+04
.170D+04
.157D+04
.145p+04
.132D+04
.120D+04
.107D+04
.954D+03
.838D+03
.728D+03
.801D+03
.8990+03
.990D+03
.107D+04
.115D+04
.122D+04
.128D+04
.133D+04
.137D+04
.141D+04
.143D+04
.146D+04
.147D+04
.148D+04
.148D+04
.147D+04
.146D+04
.145D+04
.143D+04
.140D+04
.138D+04
.135D+04
.132D+04
.128D+04
.125D+04
.121D+04
.117D+04
.113D+04
.109D+04
.105D+04
.101D+04
.964D+03
.917D+03
.870D+03
.828p+03
.791D+03
.761D+03
.738D+03
.721p+03
.714D+03
.721D+03
.725D+03
.726D+4+03
.725D+03
.724D+403
.722D+03

.152D+13
.152D+13
.152D+13
.152D+13
.152p+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13

520



o PIERWRST.OUT

’ 835.20 .765D-05 .123b+06 .3400+04 -.178D+02 .720D+03 .152D+13
844.80 .1790-04 .913D+05 .311D+04 -.423D+02 .718D+03 .152D+13
854.40 .226D-04 .634D+05 .265D+04 .542D+02 .716D+03 .152D+13
864.00 .235D-04 .405D+05 .211D+04 . 571D+02 .714D+03 .152D+13
873.60 .219D-04 . 228D+05 .158D+04 . 540D+02 .713D+03 .152D+13
883.20 .189D~-04 .101D+05 .110D+04 .473D+02 .712D+03 .152D+13
892.80 .154D-04 .175D+04 .681D+03 .389D+02 .712D+03 .152D+13
902.40 .117D-04 .300D+04 .351D+03 .299D+02 .712D+03 .152D+13
912.00 .815D-05 . 500D+04 .106D+03 .212D+02 .712D+03 .152D+13
921.60 .495D-05 . 505D+04 .586D+02 .130D+02 .712D+03 .152D+13
931.20 .205D-05 .389D+04 .147D+03 .547D+01 .712D+03 .152D+13
940.80 -.616D-06 .222D+04 .166D+03 .167D+01 .712D+03 .152D+13
950.40 -.314D-05 .715D+03 .116D+03 .861D+01 .712D+03 .152D+13
960.00 -.563D-05 .000D+00 .000D+00 .156D+02 .712D+03 .152D+13

L R I N A |
[ S R |

OUTPUT VERIFICATION

THE MAXIMUM MOMENT IMBALANCE FOR ANY ELEMENT = -.153D-05 IN-LBS
THE MAX. LATERAL FORCE IMBALANCE FOR ANY ELEMENT = -.167D-06 LBS

OUTPUT SUMMARY

.640D+00 IN
.475D+08 LBS-IN
-.281D+06 LBS
5
3

PILE-HEAD DEFLECTION

MAXIMUM BENDING MOMENT
MAXIMUM SHEAR FORCE

NO. OF ITERATIONS

NO. OF ZERO DEFLECTION POINTS

SUMMARY TABLE

nnnnnnnnnnnnnnnnnnn

BOUNDARY BOUNDARY AXTIAL PILE HEAD MAX. MAX.
CONDITION CONDITION LOAD : DEFLECTION MOMENT SHEAR
BC1 BC2 LBS IN IN-LBS LBS
.6400D+00 .4750D0+08 .1630D+07 . 6400D+00 .4750D+08 -.2807D+06
L
Page 5
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DEFLECTION versus Depth

—— DEFLECTION versus

Depth
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Ay,
™,

PIER.IN
CAISSON DESIGN PIER, Structure F-16-XP,

1
100 4 .330D+03 .960D+03
.0000+00 .540D+02 .417D+06 .229D+04 .364D+07
.3300+03 .540D+02 .417D+06 .229D+04 .364D+07
.330D+03 .540D+02 .417D+06 .229D+04 .364D+07
.9§OD+03 .5g0D+05 .417D+06 .229D+04 .364D+07

8

4 .306D+03 .690D+03 .640D+02

3 .690p+03 .100D+04 .200D+04
.100D+01 .000D+00
.306D+03 .000D+00
.306D+03 .666D-01
.414D+03 .666D-01
.414D+03 .694p-01
.690D+03 .694D-01
.690D+03 .780D-01
.1000+04 .780D-01
.100D+01 .000D+00 .000D+00 .000D+00
.306D0+03 .000D+00 .000D+00 .0O00D+00
.306D+03 .000D+00 .320D+02 .0QO00D+00
.414D+03 .000D+00 .320D+02 .000D+00
.414D+03 .000D+00 .320D+02 .000D+00
.690D+03 .000D+00 .320D+02 .00Q0D+00
.690D+03 .694D+02 .000D+00 .500D-02
.100D+04 .694D+02 .000D+00 .500D-02

5 1 .000D+00

.100D+01 .000D+00
.246D+03 .000D+00
.246D+03 .167D+05
.270D+03 .167D+05
.2{0D+03 .000D+00

g .640D+00 .367D+08 .163D+07

1 1 0
100 .100D-05 .360D+03

Page 1
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o PIER.OUT
3 * PROGRAM LPILE1
* (C) COPYRIGHT 1986 ENSOFT, INC.
*  ALL RIGHTS RESERVED

N

b

PREPARED ESPECIALLY FOR

*
% % 3%

* STATE DEPARTMENT OF HIGHWAYS
* DENVER, COLORADO 80222 *
* LICENSE NO. 138 *

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

PROGRAM LPILE1l
(C) COPYRIGHT 1985 ENSOFT, INC.
ALL RIGHTS RESERVED

CAISSON DESIGN PIER, Structure F-16-XP,

UNITS--ENGLISH UNITS

e INPUT INFORMATTION
£ Ty T Ty e T
THE LOADING IS STATIC
PILE GEOMETRY AND PROPERTIES
PILE LENGTH = 960.00 IN
4 POINTS
X DIAMETER MOMENT OF AREA MODULUS OF
INERTIA ELASTICITY
IN IN IN** IN** LBS/IN**
.00 54.000 .417D+06 .229D+04 .364D+07
330.00 54.000 .417D+06 .229D+04 .364D+07
330.00 54.000 .417D+06 .229D+04 .364D+07
960.00 54.000 .417D+06 .229D+04 . 364D+07
SOILS INFORMATION
X AT THE GROUND SURFACE = 330.00 IN

2 LAYER(S) OF SOIL

P,
¢ :
Y

LAYER 1
Page 1



PIER.OUT
THE SOIL IS A SAND
X AT THE TOP OF THE LAYER
X AT THE BOTTOM OF THE LAYER
MODUILLUS OF SUBGRADE REACTION

330.00 IN
690.00 IN
.640D+02 LBS/IN**

LAYER 2

THE SOIL IS A STIFF CLAY WITH NO FREE WATER

X AT THE TOP OF THE LAYER = 690.00 IN
X AT THE BOTTOM OF THE LAYER = 1000.00 IN

MODULUS OF SUBGRADE REACTION .200D+04 LBS/IN**

DISTRIBUTION OF EFFECTIVE UNIT WEIGHT WITH DEPTH

8 POINTS
X,IN WEIGHT,LBS/IN**
1.00 .00D+00
306.00 . 00D+00
306.00 .67D-01
414.00 .67D-01
414.00 .69D-01
690.00 .69D-01
690.00 .78D-01
1000.00 .78D-01
DISTRIBUTION OF STRENGTH PARAMETERS WITH DEPTH
8 POINTS
X, IN C,LBS/IN**2 PHI,DEGREES E50
1.00 .000D+00 .000D+00  -----
306.00 .000D+00 .000D+00 -~
306.00 .000D+00 .3200+02  -----
414.00 .000D+00 .3200+02 -
414.00 .000D+00 .3200+02 -----
690.00 .000D+00 .3200+02 -----
690.00 .694D+02 .000 .500D-02
1000.00 .694D+02 .000 .500D-02

BOUNDARY AND LOADING CONDITIONS

DISTRIBUTED LOAD CURVE 5 POINTS
X, IN LOAD, LBS/IN
1.00 . 000D+00
246.00 .000D+00
246.00 .167D+05
270.00 .167D+05
270.00 .000D+00

LOADING NUMBER 1

4
.640D+00 IN
.367D+08 IN-LBS
.163D+07 LBS

BOUNDARY CONDITION CODE
DEFLECTION AT THE PILE HEAD
MOMENT AT THE PILE HEAD
AXTIAL LOAD AT THE PILE HEAD

FINITE-DIFFERENCE PARAMETERS

NUMBER OF PILE INCREMENTS = 100
DEFLECTION TOLERANCE ON DETERMINATION OF CLOSURE = .100D-05 IN
MAXIMUM NUMBER OF ITERATIONS ALLOWED FOR PILE ANALYSIS = 100

Page 2
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A,
{

230.
240.
249.
259,
268.
278.
288.
297.
307.
316.
326.
336.
345.
355.
364.
374.
384.
393.
403.
412.
422.
432.
441.
451.
460.
470.
480.
489.
499.
508.
518.
528.
537.
547.
556.
566.
576.
585.
595.
604.
614.
624.
633.
643.
652.
662.
672.
681.
691.
- 700.
710,
720.
729.
739.
748.
758.
768.
777.
787.
796.
806.
816.
825.

.564D+00
.559p+00
.552D+00
.544p+00
.535p+00
.523D+00
.511D+00
.496D+00
.481b+00
.465D+00
.448D+00
.430D+00
.411D+00
.392D+00
.373D+00
.353D+00
.333D0+00
.314D+00
.294D+00
.275D+00
.255D+00
.237D+00
.219D+00
.201D+00
.184D+00
.168D+00
.152D+00
.137D+00
.123p+00
.110D+00
.978D-01
.863D-01
.756D-01
.658D-01
.567D-01
.485D-01
.411p-01
.344p-01
.285D-01
.232D-01
.186D-01
.146D-01
.112D-01
.833D-02
.596D-02
.403D-02
.251D-02
.135D-02
.509D-03
.661D-04
.424p-03
.613D-03
.680D-03
.664D-03
.598p-03
.505p-03
.403D-03
.304D-03
.216D-03
.142D-03
.841D-04
.405D-04
.989D-05

.210D+08
.234p+08
.258D+08
.267D+08
.260D+08
.238D+08
.216D+08
.193D+08
.171D+08
.149p+08
.126D+08
.104D+08
.817D+07
.599D+07
.386D+07
.181D+07
.148D+06
.200D+07
.373D+07
.534D+07
.681D+07
.815D+07
.934D+07
.104D+08
.113p+08
.120D+08
.127D+08
.131D+08
.135D+08
.137D+08
.138D+08
.138D+08
.137D+08
.135D+08
.132D+08
.129D+08
.124D+08
.120D+08
.114D+08
.108p+08
.102D+08
.953D+07
.885D+4+07
.814D+07
.741D+07
.668D+07
.594D+07
.519p+07
.443D+07
.359D+07
.277D+07
.201D+07
.137D+07
.840D+06
.436D+06
.144D+06
.541D+05
.174p+06
.235p+06
.253D+06
.242D+06
.214D+06
.178D+06

L R U R T T T (N Y TN R TN (RS SN RN SO N N A 1

PIER.OUT

.251b+06
.251D+06
.171D+06
.106D+05
.150D+06
.230D+06
.230D+06
.230D+06
.230D+06
.230D+06
.230D+06
.229D+06
.226D+06
.221D+06
.214D+06
.205p+06
.195D+06
.183D+06
.171D+06
.157D+06
.143D+06
.128D+06
.113D+06
.983D+05
.835D+05
. 688D+05
. 546D+05
.408D+05
.277D+05
.152D+05
.353D+04
.738D+04
.175D+05
.267D+05
.350D+05
.425D+05
.491D+05
.549p405
.599D+05
.642D+4+05
.678D+05
.707D+05
.731D+05
.750D+05
. 764D+05
.774D+05
. 780D+05
.784D+05
.830D+05
.868D+05
.824D+05
.730D+05
.610D+05
.484D+05
.363D+05
.255D+05
.165D+05
.942D+04
.409D+04
.364p+03
.203D+04
.336D+04
.391D+04

Page 4

. 000D+00
.000D+00
.000D+00
.000D+00
.000D+00
.000D+00
.000D+00
. 000D+00
.000D+00
.000D+00
.000D+00
.165D+03
.411D+03
.633D+03
.830D+03
.100D+04
.115D+04
.128D+04
.138D+04
.145p+04
.151D+04
.155D+04
.156D+04
.156D+04
.154D+04
.151D+04
.146D+04
.140D+04
.134D+04
.126D+04
.118p+04
.109D+04
.100D+04
.914D+03
.824D+03
.734D+03
.647D+03
.563D+03
.483D+03
.408D+03
.338D+03
.275D+03
.218D+03
.167D+03
.123D+03
.858D+02
.550D+02
.305D+02
.921D+03
.122D+4+03
.795D+03
.117p+04
.132D+04
.132D+04
.120D+04
.103D+04
.839p+03
. 644D+03
.465D+03
.312D+03
.187D+03
.914D+02
.227D+02

.207D+04
.223D+04
.238D+04
.244D+04
.240D+04
.225D+04
.211p+04
.196D+04
.182D+04
.167p+04
.153D+04
.138D+04
.124p+04
.110p+04
.962D+03
.829D+03
.721D+03
.841p+03
.954D+03
.106D+04
.115p404
.124D+04
.132D+04
.138D+04
.144p+04
.149D+04
.153D+04
.156D+04
.158D+04
.160D+04
.161D+04
.161p+04
.160D+04
.159D+04
.157D+04
.155D+04
.152D+04
.149D+04
.145p+04
.141D+04
.137D+04
.133D+04
.128D+04
.124D+04
.119D+04
.114D+04
.110D+04
.105D+04
.999D+03
.944p+03
.891D+03
.842D+03
.800D+03
.766D+03
.740D+03
.721D+03
.715D+03
.723D+03
.727D+03
.728D+03
.727D+03
.726D+03
.723D+03

.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152p+13
.152D+13
.152D+13
.152D+13
.152p+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152p+13
.152D+13
.152D+13
.152D+13
.152p+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152p+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152p+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
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. PIER.OUT
MAXIMUM ALLOWABLE DEFLECTION = .36D+03 IN

OUTPUT CODES

KOUTPT = 1
KPYOP = 0
INC = 1
OUTPUT INFORMATION
R R Rt L L R T L b
DISTRIBUTED LOAD CURVE 5 POINTS
X,IN LOAD, LBS/IN
1.00 .000D+00
246.00 .000D+00
246.00 .167D+05
270.00 .167D+05
270.00 .000D+00

LOADING NUMBER 1

4
.640D+00 IN
.367D+08 IN-LBS
.163D+07 LBS

BOUNDARY CONDITION CODE
DEFLECTION AT THE PILE HEAD
MOMENT AT THE PILE HEAD
AXTAL LOAD AT THE PILE HEAD

X DEFLECTION MOMENT SHEAR SOIL TOTAL FLEXURAL
REACTION STRESS RIGIDITY
IN IN LBS-IN LBS LBS/IN LBS/IN** LBS-IN**2

nnnnnnnnnn

.00 .640D+00 .367D+08 ~-.251D+06 .000D+00 .309D+04 .152D+13
9.60 .625D+00 .343D+08 .251D+06 .000D+00 .293D+04 .152D+13
19.20 .612D+00 .319D+08 .251D+06 .000D+00 .278D+04 .152D+13
28.80 .602D+00 .295D+08 .251D+06 .000D+00 .262D+04 .152D+13
38.40 .593D+00 .271D+08 . 251D+06 .000D+00 .247D+04 .152D+13
48.00 .585D+00 .247D+08 . 251D+06 .000D+00 .231Dp+04 .152D+13
57.60 . 579D+00 .223D+08 .251D+06 .000D+00 .216D+04 .152D+13
67.20 .575D+00 .199D+08 . 251D+06 .000D+00 .200D+04 .152D+13
76.80 .572D+00 .175D+08 .251D+06 .000D+00 .185p+04 .152D+13
86.40 .569D+00 .151D+08 . 251D+06 .000D+00 .169D+04 .152D+13
96.00 .568D+00 .127D+08 . 251D+06 .000D+00 .153p+04 .152D+13
105.60 .567D+00 .103D+08 .251D+06 .000D+00 .138p+04 .152D+13
115.20 . 568D+00 . 789D+07 .251D+06 .000D+00 .122D+04 .152D+13
124.80 .568D+00 . 548D+07 .251D+06 .000D+00 .107D+04 .152D+13
134.40 .569D+00 .307D+07 .251D+06 .000D+00 .910D+03 .152D+13
144.00 .570D+00 .654D+06 . 251D+06 .000D+00 .754D+03 .152D+13

nnnnnnnn

153.60 .571D+00 -.176D+07 .251D+06 .000D+00 .826D+03 .152D+13
163.20 .572D+00 -.417D+07 .251D+06 .000D+00 .982D+03 .152D+13
172.80  .573D+00 -.658D+07 .251D+06 .000D+00 .114D+04 .152D+13
182.40  .573D+00 -.899D+07 .251D+06 .000D+00 .1290+04 .152D+13
192.00 .573D+00 -.114D+08 .251D+06 .000D+00 .145D+04 .152D+13
201.60  .572D+00 -.138D+08 .251D+06 .000D+00 .161D+04 .152D+13
211.20 .571D+00 -.162D+08 .251D+06 .000D+00 .176D+04 .152D+13
220.80  .568D+00 -.186D+08 .251D+06  .000D+00 .192p+04 .152D+13

Page 3
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835.
844.
854,
864.
873.
883.
892.
902.
912.
921.
931.
940.
950.
960.

.990D-05
.212D-04
.263D-04
.271D-04
.251p-04
.216D-04
.174D-04
.132D-04
.917D-05
.552D-05
.223D-05
~-.793D-06
-.366D-05
-.647D-05

.139D+06
.103D+06
.711D+05
.451b+05
.251D+05
.108D+05
.145D+04
.381D+04
.596D+04
.591D+04
.451p+04
.257D+04
.822D+03
.000D+00

OUTPUT VERIFICATION

PIER.OUT

.391D+04
.356D+04
.302D+04
. 240D+04
.179D+04
.123D+04
.760D+03
-385D+03
.108D+03
.760D+02
.174D+03
.193D+03
.134D+03
.000D+00

THE MAXIMUM MOMENT IMBALANCE FOR ANY
THE MAX. LATERAL FORCE IMBALANCE FOR

OUTPUT SUMMARY

PILE-HEAD DEFLECTION
MAXIMUM BENDING MOMENT
MAXIMUM SHEAR FORCE

.230D+02
.501D+02
.630D+02
.657D+02
.618D+02
.539D+02
. 441D+02
.338D+02
.239D+02
.145D+02
.595D+01
.215D+01
. 100D+02
.179D+02

ELEMENT

.640D+00 IN
.367D+08 LBS-IN
-.251D+06 LBS

NO. OF ITERATIONS 5
NO. OF ZERO DEFLECTION POINTS 3
SUMMARY TABLE
B e Y L X T L 2
BOUNDARY BOUNDARY AXTIAL PILE HEAD
CONDITION CONDITION LOAD DEFLECTION
BC1 BC2 LBS IN
.6400D+00 .3670D+08 .1630D+07 .6400D+00
Page 5

.721D+03
.718D+03
.716D+03
.715D+03
.713D+03
.712D+03
.712D+03
.712D+03
.712D+03
.712D+03
.712D+03
.712D+03
.712D+403
.712D+03

.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13
.152D+13

-.176D-05 IN-LBS
ANY ELEMENT =

-.220D-06 LBS
MAX. MAX.
MOMENT SHEAR
IN-LBS LBS
.3670D+08  -.2511D+06
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SHEAR versus Depth
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54.0 x 54.0 inch

S

T26-#10 at 1.13%

O 1993 pca

PCACOL V2.30
7000 — (Mny (ft-k)

I
f'e 4.5 ksi -7000

fy 60.0 ksi

Confinement: Tied
clr cover = 2.63 in
3.05 in

spacing

= 33 in"2

708588 in~4
708588 in"4

Ix

Iy

Xo
Yo

0.00 in
0.00 in

1]

¢Pn = 0 kips

-

-7000 -

Licensed To: Licensee name not yet specified.

¢

File name:
Project:
Column Id:
Engineer:
Date: 03/09/09

Time: 10:52:34

de: ACT 318-89

Units: in-1b
X-axis slenderness is not considered.

Y~axis slenderness is not considered.

P:\0224\16212_~1\CALCS\PCACOL\PIERCOL.COL

Material Properties:

Ec 4067 ksi

eu

fc

3.83 ksi Es

Betal 0.82

Stress Profile: Block

phi(c) 0.70, phi(b)

0.003 in/in

29000 ksi

.90

F4o







03/26/09 PCACOL(tm)V2.30 Proprietary Software of PORTLAND CEMENT ASSN. Page 2
06:49:09 Licensed to: Licensee name not yet specified.

General Information:

File Name: P:\0224\16212 ~1\CALCS\PCACOL\PIERCOL.COL

PN
\
H

Project: Code: ACI 318-89

Column: Units: US in-1lbs

Engineer: Date: 03/09/09 Time: 10:52:34
Run Option: Design Short (nonslender) column

Run Axis: Biaxial Column Type: Structural

Material Properties:

f'e = 4.5 ksi fy = 60 ksi
Ec = 4066.84 ksi Es = 29000 ksi
fec = 3.825 ksi erup = 0 in/in
eu = 0.003 in/in
Stress Profile: Block Betal = 0.825
Geometry:
Rectangular: wWidth = 54 in Depth = 54 in
Gross section area, Ag = 2916 in~2
Ix = 708588 in"~4 Xo = 0 in
Iy = 708588 in"4 Yo = 0 in
Reinforcement:
Rebar Database: ASTM
Size Diam Area Size Diam Area Size Diam Area
3 0.38 0.11 4 0.50 0.20 5 0.63 0.31
6 0.75 0.44 7 0.88 0.60 8 1.00 0.79
¢ 9 1.13 1.00 10 1.27 1.27 11 1.41 1.56
& 14 1.69 2.25 18 2.26 4.00

Confinement: Tied; phi(c) = 0.7, phi(b) = 0.9, a = 0.8
#5 ties with #10 bars, #5 with larger bars.

Layout: Rectangular
Pattern: Sides Different [Cover to transverse reinforcement (ties)]

Total steel area, As = 33.02 in”2 at 1.13%

Top Bottom Left Right
Bars 12 -#10 12 -#10 1 -#10 1 -#10
Cover (in) 2 2 2 2

ﬁm\



03/26/09 PCACOL (tm)V2.30 Proprietary Software of PORTLAND CEMENT ASSN. Page 1
06:49:09 Licensed to: Licensee name not yet specified.

0000000 00000 00000 00000 00000 00
00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 0O 00 0O 00 00 00 00

00 00 00 00 00 00 00 00 OO0
00 00 00 0000000 00 00 00 00
0000000 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00
00 00000 00 00 00000 00000 00000  (TM)

Licensee stated above acknowledges that Portland Cement Association
(PCA) is not and cannot be responsible for either the accuracy or
adequacy of the material supplied as input for processing Dby the
PCACOL (tm) computer program. Furthermore, PCA neither makes any warranty
expressed nor implied with respect to the correctness of the output
prepared by the PCACOL(tm) program. Although PCA has endeavored to
produce PCACOL(tm) error free, the program is not and can't be certified
infallible. The final and only responsibility for analysis, design and
engineering documents is the licensees. Accordingly, PCA disclaims all
responsibility in contract, negligence or other tort for any analysis,
design or engineering documents prepared in connection with the use of
the PCACOL (tm) program.




03/26/09 PCACOL (tm)V2.30 Proprietary Software of PORTLAND CEMENT ASSN. Page 3
06:49:09 Licensed to: Licensee name not yet specified.

Applied Loads Computed Strength Computed/
e P Mx My P Mx My Applied
£ Pt. (kips) (ft-k) (ft-k) (kips) (ft-k) (ft-k) Ray length

1 1100 4845 500 1100 4914 509 1.014

Program completed as requested!

fuz
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Colorado Department of Transportation 3/19/2009
Design Computations

o REINFORCING DESIGN
Lo
GIVEN:
= (
fe=1 @ O
COVER=
Dfiexure=
Beam Thickness (ts) 13- #19
b
bar diameter= 1.128 inches
TOP STEEL
LOAD TYPE ASreqd
in"2
Mh (UNFACTORED) 6.57
STRENGTH | 9.52
SERVICE | 8.57
ds=  2863.94 inches
per 5.10.8.2 AStemp= 21.63 sq inches
Use # t top face min. spacing = 5.67 inches
use spacing=1 nches -
As= 13.000 sq. inches
compressive steel: )
' Use#]9 |at bottom face
. As'= 0.00 sq. inches
. Mn= 17032.58 ft-K (6.7.3.2.2-1)
Mr= 15329.32 ft-K
Reinforcing isokay =~ .
Maximum Reinforcement per 5.7.3.3.1-1 (Ductility Check)
c= 4.58 inches
de=ds=  263.94 inches (for no prestressing)
c/de= 0.02
okay - member is ‘notoverreinforced
Minimum Reinforcement per 5.7.3.3.2
1.2*Mcracking= 32664.99 ft-K <--- Test 1
1.33MhTOT (Mmax.)= 14954.52 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 = v
Effective Length S = 8.86 ft
220/ sqgri(S) = 73.92 % Use 67 % of required main reinforcement
Required As = 8.71 sq inches
Use #4 ansverse reinforcement
min. spacing = 1.24 inches
{
N ;
By: Date Project no. i Project code (SA#)
Chk'd: Date Structure no. . Sheet of
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Colorado Department of Transportation
Design Computations

3/19/2009

REINFORCING DESIGN

GIVEN:

Mr= 11017.95 ft-K ,
Reinforcing is okay = . .
Maximum Reinforcement per 5.7.3.3.1-1 (Ductility Check)

c= 4.93 inches
de=ds= 176.94 inches (for no prestressing)
c/de= 0.03

okay - member is not overreinforced

Minimum Reinforcement per 5.7.3.3.2
1.2*Mcracking= 14845.85 ft-K <--- Test 1

1.33Mh70T {max.)= 10383.31 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 94 ft
Flange Width =

@ 3.5

Beam Thickness (ts) nches Yy-+4
b=1{ nches
bar diameter=
TOP STEEL
LOAD TYPE ASreq'd
in"2
Mh (UNFACTORED) | 6.82
STRENGTH | ’ 9.89
SERVICE | 6.82
ds= 176.94 inches
per 5.10.8.2 AStemp= 14.58 sq inches
; t top face min. spacing = 5.46 inches
use spacing =386 inches
As 13.999 sq. inches
compressive steel:
Use #€ t bottom face
As'= 0.00 sq. inches
Mn= 12242.17 ft-K (5.7.3.2.2-1)

7

Flange Overhang
Effective Length S = )
220/ sqrt(S) = 73.92 % Use 67 % of required main reinforcement
Required As = 9.38 sq inches
Use transverse reinforcement
min. spacing = 1.15 inches
By: Date Project no. Project code (SA#)

Chk'd: Date Structure no.

Sheet
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Colorado Department of Transportation

Design Computations

3/19/2009

REINFORCING DESIGN

GIVEN:
: 1
fc=1 75
COVER @ 3-
Driexure
Beam Thickness (ts) [ 4 - #9
b=}
bar diameter= 1.128 inches
TOP STEEL
LOAD TYPE | MntoT ASreq'd
f-K | in"2
Mh (UNFACTORED) | € 6.94
STRENGTH | 10.06
SERVICE | 6.94
ds= 168.44 inches
per 5.10.8.2 AStemp= 13.89 sqinches
Use t top face min. spacing = 5.36 inches
use spacing=| ches
As 14.001 sq. inches
compressive steel: '
Use "1 at bottom face
As' 0.00 sq. inches
- Mn= 11648.71 ft-K (5.7.3.2.2-1)
Mr= 10483.84 ft-K

Reinforcingisokay = -
Maximum Reinforcement per 5.7.3.3.1-1 (Ductility Check)

c= 4.93 inches
de=ds= 168.44 inches (for no prestressing)
c/de= 0.03

okay - member.is'not overreinforced -

Minimum Reinforcement per 5.7.3.3.2
1.2*Mecracking= 13476.85 ft-K <--- Test 1

1.33MhTOT (max.)= 10056.13 ft-K <-—- Test2
‘Minimum Reinforcing is provided

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

Girder Spacing
Flange Width =

inches

Flange Overhang o inches
Effective Length S = 8.86 ft
220/ sqrt(S) = 73.92 % Use 67 % of required main reinforcement
Required As 9.38 sq inches

Use # ¢ transverse reinforcement
min. spacing 1.15 inches
By: Date Project no. Project code (SA#)
Chk'd: Date Structure no. Sheet of
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Colorado Department of Transportation 3/19/2009
Design Computations

REINFORCING DESIGN
GIVEN:
fy si /
fc=1 1 ksi s)
COVER=| iinches @ 4
Dfiexure= | lq _ j’;q
Beam Thickness (ts)=| 00 inches
b 80 inches
bar diameter= 1.128 inches
TOP STEEL
LOAD TYPE | Mntor ASreqd
in"2
Mh (UNFACTORED) 7.03
STRENGTH | 10.20
SERVICE | 7.03
ds= 160.94 inches
per 5.10.8.2 AStemp= 13.28 sqginches
Use # 1 | at top face min. spacing = 5.29 inches
use spacing=: inches
As= 14.001 sq. inches
compressive steel:
,_ |at bottom face
‘ As'= 0.00 sq. inches
RN Mn= 11123.69 ft-K (5.7.3.2.2-1)
Mr= 10011.32 ft-K
Reinforcingisokay
Maximum Reinforcement per 5.7.3.3.1-1 (Ductility Check)
c= 4.93 inches
de=ds= 160.94 inches (for no prestressing)
c/de= 0.03
okay - member is not overreinforced
Minimum Reinforcement per 5.7.3.3.2
1.2*"Mecracking= 12323.89 ft-K <--- Test 1
1.33MhTOT (Max.)=  9730.28 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 1094 ft
Flange Width =
Flange Overhang
Effective Length S = 8.86 ft
220/ sqrt(S) = 73.92 % Use 67 % of required main reinforcement
Required As = 9.38 sq inches
Use # 2 transverse reinforcement
min. spacing = 1.15 inches
By: Date Project no. . Project code (SA#)
Chk'd: Date Structure no. ) Sheet of
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Colorado Department of Transportation 3/19/2009
Design Computations

REINFORCING DESIGN
GIVEN:
]
@ 4.25
4- &
Beam Thickness (ts) ( q
bar diameter=
TOP STEEL
LOAD TYPE | Mnrot ASreqd
ft-K in"2
Mh (UNFACTORED) i 4891 7.1
STRENGTH | 10.31
SERVICE | 7.11
ds= 153.94 inches
per 5.10.8.2 AStemp= 12.72 sqinches
Use at top face min. spacing = 5.23 inches
use spacing inches
As 14.001 sq. inches
compressive steel: ’
Use ' at bottom face
o As' 0.00 sq. inches
N Mn= 10633.68 ft-K (5.7.3.2.2-1)
M= 9570.31 ftK .
Reinforcingisokay = -
Maximum Reinforcement per 5.7.3.3.1-1 (Ductility Check)
c= 4.93 inches
de=ds= 153.94 inches (for no prestressing)
clde= 0.03 -
.okav - member is not overreinforced =
Minimum Reinforcement per 5.7.3.3.2
1.2*Mcracking= 11294.30 ft-K < Test 1
1.33MhTOT (max.)= 9405.76 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 - 189
Flange Width
Flange Overhang
Effective Length S = 8.86 ft
220/ sqrt(S) = 73.92 % Use 67 % of required main reinforcement
Required As 9.38 sq inches
Use transverse reinforcement
min. spacing 1.15 inches
N’
By: Date Project no. . Project code (SA#)
Chk'd: Date Structure no. ) Sheet of
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Colorado Department of Transportation
Design Computations

3/19/2009

REINFORCING DESIGN

GIVEN:
= si
fc= si
COVER= nches
Priexure=
Beam Thickness (ts)= nches

b= I
1.128 inches

@ 4.5
(449

bar diameter=
TOP STEEL
LOAD TYPE | Mntor ASreqd
ft-K in"2
Mh (UNFACTORED) ] 7.17
STRENGTH | 10.40
SERVICE | 7.17
ds= 147.44 inches
per 5.10.8.2 AStemp= 12.19 sqinches
Use #| at top face min. spacing = 5.19 inches
use spacing= inches
As 14.001 sq. inches
compressive steel:
Use # _at bottom face
As'= 0.00 sq. inches
Mn= 10178.66 ft-K (5.7.3.2.2-1)
M= 9160.79 ft-K B »
Reinforcingisokay
Maximum Reinforcement per 5.7.3.3.1-1 (Ductility Check)
c= 4.93 inches
de=ds= 147.44 inches (for no prestressing)
c/de= 0.03
okay - member is not'overreinforced
Minimum Reinforcement per 5.7.3.3.2
1.2*Mcracking= 10378.46 ft-K < Test1
1.33MhTOT (Mmax.)=  9079.91 ft-K <--- Test2
‘Minimum Reinforcing is provided
Transverse Reinforcement per 9.7.3.2
Percentage of main reinforcement, 220 / sqrt(S) <= 67%
Girder Spacing =1
Flange Width =1
Flange Overhang =
Effective Length S =
220/ sqgri(S) = Use 67 % of required main reinforcement
Required As 9.38 sq inches
Use # [transverse reinforcement
min. spacing = 1.15 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

3/19/2009

REINFORCING DESIGN

GIVEN:
— !
@ 5.
Beam Thickness (ts) \4 - &£ 9
bar diameter=
TOP STEEL
LOAD TYPE ASreqd
in2

Mh (UNFACTORED) 7.11
STRENGTH | : 10.32
SERVICE | 7.11

ds= 137.94 inches

per 5.10.8.2 AStemp= 11.42 sq inches
Use t top face min. spacing = 5.23 inches
use spacing=j inches
As= 13.990 sq. inches
compressive steel:
Use | at bottom face
As' 0.00 sq. inches
Mn=  9506.35 ft-K (6.7.3.2.2-1)
Mr=  8555.72 ft-K

de=ds= 137.94 inches

clde= 0.04 |
okay - member is not overreinforced

Minimum Reinforcement per 5.7.3.3.2
1.2*Mcracking= 9109.58 ft-K <--- Test 1
<--- Test2

1.33MhTOT (max.)= 8429.54 ft-K ‘
‘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 =

Reinforcing isokay ©
Maximum Reinforcement per 5.7.3.3.1-1 (Ductility Check)
c= 4.93 inches
(for no prestressing)

67 % of required main reinforcement

Effective Length S = .
220/ sqrt(S) = 73.92 % Use
Required As = 9.37 sq inches

Use #4 transverse reinforcement
min. spacing = 1.15 inches
By: Date Project no. Project code (SA#)
Date Structure no. Sheet of

Chk'd:
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Colorado Department of Transportation 3/19/2009
Design Computations

REINFORCING DESIGN
\.
GIVEN:
- !
fc=
COVER= @ é
Pfiexure
Beam Thickness (ts)= I ?) - & 7
b=
bar diameter=
TOP STEEL
LOAD TYPE ASreqd
in"2
Mh (UNFACTORED) 7.23
STRENGTH | 10.50
SERVICE | 7.23
ds= 114.94 inches
per 5.10.8.2 AStemp= 9.56 sq inches
Use # t top face min. spacing = 5.14 inches
use spacing=; ) inches
As= 13.000 sq. inches
compressive steel:
Use #18
- As'= 0.00 sq. inches
£
e Mn=  7347.94 ft-K (5.7.3.2.2-1)
M= 6613.15 fiK
Reinforcing is okay
Maximum Reinforcement per 5.7.3.3.1-1 (Ductility Check)
c= 4.58 inches
de=ds= 114.94 inches (for no prestressing)
clde= 004 ‘
okay - member is not overreinforced
Minimum Reinforcement per 5.7.3.3.2
1.2*Mcracking=  6380.05 ft-K <--- Test 1
1.33MhTOT (Max.)=  7128.80 ft-K <--- Test 2
‘Minimum Reinforcing is provided
Transverse Reinforcement per 9.7.3.2
Percentage of main reinforcement “220 / sqri(S) <= 67%
Girder Spacing ) 94 1t
Flange Width
Flange Overhang =.
Effective Length S =
220/ sqrt(S) = 73.92 % Use 67 % of required main reinforcement
Required As = 8.71 sq inches
Use #2 transverse reinforcement
min. spacing = 1.24 inches
¢
L
By: Date Project no. . Project code (SA#)
Chk'd: Date Structure no. . Sheet of
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Colorado Department of Transportation
Design Computations

3/19/2009

REINFORCING DESIGN

GIVEN:

@ o'

o # (O
TOP STEEL
LOAD TYPE | Mnror ASreqd
ft-K in"2
Mh (UNFACTORED) £ ] 6.57
STRENGTH | 9.52
SERVICE | 6.57
ds= 263.87 inches
per 5.10.8.2 AStemp= 21.63 sq inches
Use min. spacing = 7.20 inches
use spacing v
As 12.700 sq. inches
compressive steel:
Use # .. at bottom face
As'= 0.00 sq. inches
Mnh= 16638.93 ft-K (5.7.3.2.2-1)
Mr= 14975.04 ft-K
‘Reinforcing is okay .
Maximum Reinforcement per 5.7.3.3.1-1 (Ductility Check)
c= 4.47 inches
de=ds=  263.87 inches (for no prestressing)
clde= 0.02
:okay ~member is not overreinforced
Minimum Reinforcement per 5.7.3.3.2
1.2*Mcracking= 32664.99 ft-K <--- Test 1
1.33MhTOT (max.)= 14954.52 ft-K < Test 2
Minimum Reinforcing is provided
Transverse Reinforcement per 9.7.3.2
Percentage of main reinforcement, 220 / sqr(S) <= 67%
Girder Spacing = il ft
Flange Width = inches
Flange Overhang = .§§inches
Effective Length S = .86 ft
220/ sqri(S) = 73.92 % Use 67 % of required main reinforcement
Required As = 8.51 sq inches
Use # transverse reinforcement
min. spacing = 1.26 inches

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

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

S REINFORCING DESIGN
GIVEN: \
. @35
fc=
COVER=
Dfiexure= / / . j;‘, /O
Beam Thickness (ts)=
b=
bar diameter=
TOP STEEL
LOAD TYPE ASreqd
in"2
Mh (UNFACTORED) 6.84
STRENGTH | 9.91
SERVICE | 6.84
ds= 176.49 inches
per 5.10.8.2 AStemp= 14.58 sq inches
Use t top face min. spacing = 6.91 inches
use spacing=| nches
As 13.970 sq. inches
compressive steel:
Use
As' 0.00 sq. inches
i Mn= 12187.02 ft-K (6.7.3.2.2-1)
M= 1086832f%K
Reinforcingisokay =~ .
Maximum Reinforcement per 5.7.3.3.1-1 (Ductility Check)
c= 4.92 inches
de=ds= 176.49 inches (for no prestressing)
¢/de= 0.03 » -
‘okay - member is:not overreinforced
Minimum Reinforcement per 5.7.3.3.2
1.2*Mcracking= 14845.85 ft-K <--- Test 1
1.33MhTOT (max.)= 10383.31 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 =
220/ sqrt(S) = Use 67 % of required main reinforcement
Required As 9.36 sq inches
Use transverse reinforcement
min. spacing 1.15 inches
By: Date Project no. Project code (SA#)
Chkd: Date Structure no. Sheet
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Colorado Department of Transportation 3/20/2009
Design Computations

REINFORCING DESIGN
: [
GIVEN: e . @ 4 .0
nches - & (o
Dfiexure=
Beam Thickness (ts)=
b=
bar diameter=
TOP STEEL
LOAD TYPE | Mnror ASreqd
in"2
Mh (UNFACTORED) 7.05
STRENGTH | 10.22
SERVICE | 7.05
ds= 160.49 inches
per 5.10.8.2 AStemp= 13.28 sq inches
Use # min. spacing = 6.70 inches
use spacing=
As=
compressive steel:
Use #
. As' 0.00 sq. inches
£
X Mn= 11069.40 ft-K (5.7.3.2.2-1)
Mr= 996246 fi-K )
Reinforcing is okay ==
Maximum Reinforcement per 5.7.3.3.1-1 (Ductility Check)
c= 4.92 inches
de=ds= 160.49 inches (for no prestressing)
c/de= 0.03
okay - member is not overreinforced
Minimum Reinforcement per 5.7.3.3.2
1.2*Mcracking= 12323.89 ft-K <--—- Test 1
1.33MhTOT (max.)=  9730.28 ft-K <--- Test2
‘Minimum Reinforcing is provided
Transverse Reinforcement per 9.7.3.2
Percentage of main reinforcement, 220 / sqrt(S) <= 67%
Girder Spacing = i ft
Flange Width = '
Flange Overhang
Effective Length S .
220/ sqri(S) = 73.92 % Use 67 % of required main reinforcement
Required As 9.36 sq inches
Use # _ | transverse reinforcement
min. spacing 1.15 inches
/
S
By: Date Project no. . Project code (SA#)
Chk'd: Date Structure no. . Sheet of
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Design Computations

REINFORCING DESIGN
"\ GIVEN: z
- @ 4.5
fc=}
COVER=
Drexure=1 / [ - ‘L/L /O
Beam Thickness (ts)=
b=}
bar diameter=
TOP STEEL
LOAD TYPE ASreqd
in"2
Mh (UNFACTORED) | 7.19
STRENGTH | 10.43
SERVICE | 7.19
ds= 146.99 inches
per 5.10.8.2 AStemp= 12.19 sq inches
Use ‘at top face min. spacing = 6.57 inches
use spacing ches
As 13.970 sq. inches
compressive steel:
Use ' !
As' 0.00 sq. inches
% Mn= 10126.41 fi-K (6.7.3.2.2-1)
Mr= 9113.77 ft-K
Reinforcingis okay. - .
Maximum Reinforcement per 5.7.3.3.1-1 (Ductility Check)
c= 4.92 inches
de=ds= 146.99 inches (for no prestressing)
clde= 0.03 ‘
okay - member:is not overreinforced
Minimum Reinforcement per 5.7.3.3.2
1.2*Mcracking= 10378.46 ft-K <--- Test 1
1.33MhTOT (max.)= 9079.91 ft-K <--- Test 2
Minimum Reinforcing'is provided
Transverse Reinforcement per 9.7.3.2
Percentage of main reinforcement, 220 / sqri(S) <= 67%
Girder Spacing = 1(
Flange Width = |,
Flange Overhang
Effective Length S = )
220/ sqrt(S) = 73.92 % Use 67 % of required main reinforcement
Required As = 9.36 sq inches
Use #12 §<j‘§§;§transverse reinforcement
min. spacing = 1.15 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

3/20/2009

REINFORCING DESIGN

GIVEN:

i {
fo= ksi ( gz) 5/'5
COVER

Pfexure=
Beam Thickness (ts)=! } | - /9
b=} z% nches
bar diameter= 70 inches
TOP STEEL
LOAD TYPE | Mnrot ASreqid
in"2
Mh (UNFACTORED) | 30 7.14
STRENGTH | 1 10.36
SERVICE | 7.14
ds= 137.49 inches
per 5.10.8.2 AStemp= 11.42 sq inches
Use | at top face min. spacing = 6.62 inches
use spacing 491 inches
As 13.970 sq. inches
compressive steel:
Use | at bottom face
As' 0.00 sq. inches
Mn=  9462.82 ft-K (6.7.3.2.2-1)
M= 8516.54 ft-K ‘
Reinforcing is okay =~
Maximum Reinforcement per 5.7.3.3.1-1 (Ductility Check)
c= 4.92 inches
de=ds= 137.49 inches (for no prestressing)
clde= 0.04
okay - member is not overreinforced
Minimum Reinforcement per 5.7.3.3.2
1.2*Mcracking=  9109.58 ft-K <--- Test1
1.33MhTOT (max.)=  8429.54 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 5
Flange Width
Flange Overhang =
Effective Length S =
220/ sqrt(S) = Use 67 % of required main reinforcement
Required As = 9.36 sq inches
Use | transverse reinforcement
min. spacing = 1.15 inches
By: Date Project no. . Project code (SA#)
Chkd: Date Structure no. . Sheet of
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Colorado Department of Transportation
Design Computations

3/19/2009

REINFORCING DESIGN

GIVEN:

Diiexure=

Beam Thickness (ts)=|
b=}

bar diameter=

LOAD TYPE ASreqd
in"2

7.23

10.51

7.23

Mh (UNFACTORED) |
STRENGTH | I
SERVICE |

ds= 114.87 inches

per 5.10.8.2 AStemp= 9.56 sq inches

Use
use spacing= !
As= 12.700 sq. inches

min. spacing =

compressive steel: '
Use #
As'=

_at bottom face
0.00 sq. inches

Mn= 7177.43 ft-K
M= 6459069 ft-K
Reinforcing is okay
Maximum Reinforcement per 5.7.3.3.1-1 (Ductility Check)

c= 4.47 inches
de=ds= 114.87 inches (for no prestressing)
clde= 0.04

‘okay - member is not overreinforced =

Minimum Reinforcement per 5.7.3.3.2
1.2*Mcracking= 6380.05 ft-K <--- Test 1

1.33MhTOT (max.)=  7128.80 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
220/ sqrt(S) =
Required As = )
Use#4
min. spacing =

73.92 % Use
8.51 sqinches

ansverse reinforcement

1.26 inches

TOP STEEL

6.52 inches

(5.7.3.2.2-1)

67 % of required main reinforcement

By: Date
Chk'd: Date

Project no.
Structure no.

Project code (SA#)
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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COLORADO DEPARTMENT OF TRANSPORTATION

DESIGN COMPUTATIONS (Grid)
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COLORADO DEPARTMENT OF TRANSPORTATION

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

DESIGN COMPUTATIONS (Grid)

o @ S, 5 'Ff‘OM éeqr:nj
\I b\' P 918 ;K?,
Ha 4'-10"
de =de ™ N - 2% T - LY & 1w
dy= 2de= . e(te.9%) = (o3, 04" <o~ contealy
dy= Ak aanfis) = 84.96" |
gs_‘ 53 6o (n) 718 ke,
log oy « o .o0Y4
zqooo (3 qv) |
e - 4.2 - 4 < ; l. ’LO
B
C &~ zarIeos, z«asuo@ov} 430

\/4_% . S316 (l ) JFET (5">()E>3 wu)

| [A;;/S"

| m LAy 288"
Mogume 5= ¢ s ds@ &’: U | we 26°

= 62- W : : :
Vs ’é:?«Lée (j03. 0“)( ot W C’*’"“?") <4 %

5 4 é“ - T :

> fé 85 b
V.= 247, e 6950 12T
V,:(Mﬂ;g 4@327) IOICIH K
By: Date Project no. e
|chkd:  Date Structure no. SheetS &7 of ~
CDOT Form #1034 5702




LA




COLORADO DEPARTMENT OF TRANSPORTATION

DESIGN COMPUTATIONS (Grid)
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