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I Texas Department of Transportation DIVISION
County: Any Hwy: Any Design: BRG Date: 6/2010

Rectangular Bent Cap Design Example

Design example is in accordance with the AASHTO LRFD Bridge Design Specifications, 5th Ed. (2010) as
prescribed by TxDOT Bridge Design Manual - LRFD (May 2009).

Design Parameters

100 L 120

"AASHTO LRFD" refers to the
- AASHTO LRFD Bridge Design

Specification, 5th Ed. (2010
= ¢ Abut =-¢ Bent ¢ Abut-= P (2010)

"BDM-LRFD" refers to the TXDOT
§ Bridge Design Manual - LRFD (May

\ i

\ _] H A 2009)
Span 1 Span 2
"TxSP" refers to TxDOT guidance,

recommendations, and standard
practice.

Span 1
100" Type Tx54 Girders (0.851k/y,)
5 Girders Spaced @ 8.50' with 3' overhangs

Span 2

120" Type Tx54 Girders (0.851k/y,)

6 Girders Spaced @ 6.80' with 3' overhangs

The basic bridge geometry can be

All Spans found on the Bridge Layout (in the
Deck is 40ft wide Appendices).

Type T551 Rail (0.382k/ft)
8" Thick Slab (0.100 ksf)

Assume 2" Overlay @ 140 pcf (0.023 ksf) (TxSP)
Use Class "C" Concrete
f'c=3.60 ksi (BDM-LRFD, Ch. 4, Sect. 5, Materials)

w,=150 pcf (for weight)
w,=145 pcf (for Modulus of Elasticity calculation)

Grade 60 Reinforcing
Fy=60 Ksi (BDM-LRFD, Ch. 4, Sect. 5, Materials)

Assume

3'-6" X 3'-6" Cap
3~36" Columns Spaced @ 15'-0"
Cap will be modeled as a continuous beam with simple supports using TxDOT's CAP18 program.

| [ [ |

15' 15'

AP
Pl'!

TxDOT does not consider frame action for typical multi-column bents.
(BDM-LRFD, Ch. 4, Sect. 4, Structural Analysis)
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Design Parameters (Con't)

Define Variables
Back Span
Span1 = 100ft
GdrSpa1 = 8.5t

Forward Span
Span2 = 120ft
GdrSpa2 = 6.8ft

GdrNo1 =5 GdrNo2 = 6

Gdrwt1 = 0.851klf GdrwWt2 = 0.851klf
Bridge

Railwt = 0.382klf

SlabThk = 8in

OverlayThk = 2in

wg = 0.150kcf

Wolay = 0-140kcf

Other Variables
station = 0.5ft
IM = 33%

Cap Dimentions:
CapWidth = 3ft + 6in
CapDepth = 3ft + 6in

cover = 2.25in

Material Properties:

fo = 3.60ksi

Wog = 0.145kcf

1.5
¢ = 33.000wee - [fe

29000ksi

E

E

s =

LRFD Rectangular Bent Cap Design Example 2

CapWidth = 42.00-in
CapDepth = 42.00-in

E = 3457 ksi

Span Length
Girder Spacing
Number of Girders in Span

Weight of Girder

Weight of Rail

Thickness of Bridge Slab
Thickness of Overlay

Unit Weight of Concrete for Loads
Unit Weight of Overlay

Station increment for CAP18.

Dynamic load allowance,
(AASHTO LRFD Table 3.6.2.1-1)

Measured from Center of stirrup.

Concrete Strength
Unit Weight of Concrete for E

Modulus of Elasticity of Concrete,
(AASHTO LRFD Eq. 5.4.2.4-1)

Modulus of Elasticity of Steel
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Cap Analysis
Cap Model

o DD

Design 1‘ 120" ‘ 140" ‘ 120"

Lanes

Span 1 3o g.58'
Beam Spa.

Span2 | 30 6.8 | B8 |

A I f I

@

Column Spa. 15.0' 15.0°

The circled numbers are the stations that will be used in the CAP 18 input file. One
station is 0.5ft in the direction perpendicular to the pgl, not parallel to the bent.

Dead Load
SPAN 1
. Span1

2-RailWwt- > i Rail weight is distributed evenly
Raill = — Rail1 = 7.64-— P among stringers, up to 3 stringers

min(GdrNo1 , 6) girder  per rail. (TxSP)

Span1 Kip  Increase slab DL by 10% to
Slab1 = w, GdrSpa1-SlabThk- -1.10 Slab1 = 46.75- girder account for haunch and thickened
slab ends.
) Span1 . kip
Girder1 = GdrWwt1- Girder1 = 42.55-—
girder

Overlay is calculated separately,
because it can have a different
girder joad factor than the rest of the
dead loads.

Ki
DLRxn1 = Rail1 + Slab1 + Girder1 DLRxn1 = 96.94 - P

Span1 ki

Overlay1 = 9.92. Design for future overlay.

Overlay1 = wo|ay-GdrSpa1 -OverlayThk- T
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Cap Analysis (Con't)
Dead Load (Con't)

SPAN 2
. Span2
2-Railwt-
, 2 , kip
Rail2 = Rail2 = 7.64-
min(GdrNo2, 6) girder
Span2 kip
Slab2 = w-GdrSpa2-SlabThk- -1.10 Slab2 = 44.88-—
girder
, Span2 . kip
Girder2 = GdrWwt2. Girder2 = 51.06-—
girder
. . kip
DLRxn2 = Rail2 + Slab2 + Girder2 DLRxn2 = 103.58-—
girder
Span2 kip
Overlay2 = wg 5, GdrSpa2-OverlayThk- Overlay2 = 9.52.—
ay girder
CAP
Ag = CapWidth-CapDepth Ag= 1764.in° Gross Area of Cap
ki 0.5ft ki
Cap = W, Ay = 1838 — * = Cap=0919—>_  Dead Load of Cap
9 ft station station
1 , 3 5. 4 ,
Ig = ECaledth-CapDepth Ig =2.59x% 10" -in Gross Moment of Inertia
Eo = 3457.14 ksi From Pg. 2
8, .2 in _ 6. .2 . .
Ec:lg=896x 10" kip-in / (12 f_t) = Eclg=623x 10" kip-ft Bending Stiffness of Cap

Live Load (AASHTOLRFD 3.6.1.2.2 and 3.6.1.2.4)
Live Load Model

LongSpan = max(Span1, Span2)

ShortSpan = min(Span1, Span2)
Truck Load
LongSpan = 120.00 ft

ShortSpan = 100.00 ft o
32 K

IM = 0.33 8k

14 ft Hﬁ—i
L ane Load

PLLLLLLLLLLLL LD LD L Losewr

N

oy
(o]
E

‘_

N
N

120 ft
(Long Span)

100 fi
(Short Span)

F
.
F
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Cap Analysis (Con't)
Live Load (Con't)

Lane = O.64klf-[ >

kip
Lane = 70.40-——
lane

LongSpan + ShortSpan)

Truck = 32kip + 32kip-[

kip
Truck = 67.15.-——
lane

LLRxn = Lane + Truck-(1 + IM)
kip
LLRxn = 159.7 -——
lane

P = 16.0kip-(1 + IM)
P = 21.28-kip

_ LLRxn - (2-P)
B 10ft
kip

0.5ft
W=11.71.—
ft station

kip
station

W = 5.86-

sta. (1) (4

Cap 18 Input

Multiple Presence Factors, m

LongSpan

LongSpan — 14ft . [ ShortSpan — 14ft
+ 8kip-

ShortSpan

—ap 18 Live Load Modeal

Eﬁ—ifﬁﬁ—ifﬂ’t—b‘
LLLLLLLLD L L w

(AASHTO LRFD Table 3.6.1.1.2 -1)

No. of Lanes Factor "m"
1 1.20
2 1.00
3 0.85
>3 0.65
Limit States (AASHTO LRFD 3.4.1)

Strength |

Live Load and Dynamic Load Allowance

Dead Load Components

Dead Load Wearing Surface (Overlay)

LL+IM=1.75
DC=1.25
DW=1.5
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Use HL-93 Live Load. For maximum
reaction at interior bents, "Design
Truck" will always govern over
"Design Tandem". For the maximum
reaction when the long span is less
than twice as long as the short span,
place the middle (32 kip) axle over
the support, the front (8 kip) axle on
the short span and the rear (32 kip)
axle on the long span.

Combine "Design Truck" and
"Design Lane" loadings.
(AASHTO LRFD 3.6.1.3)

Dynamic load allowance, IM, does
not apply to "Design Lane."
(AASHTO LRFD 3.6.1.2.4)

The Live Load is applied to the slab
by two 16 kip wheel loads increased
by the dynamic load allowance with
the remainder of the live load
distributed over a 10 ft (AASHTO
LRFD 3.6.1.2.1) design lane width.
(TxSP)

The Live Load applied to the slab is
distributed to the beams assuming

the slab is hinged at each beam
except the outside beam.
(BDM-LRFD, Ch. 4, Sect. 4, Structural
Analysis)

Input "Multiple Presence Factors" into
Cap18 as "Load Reduction Factors".

The cap design need only consider
Strength I, Service I, and Service |
with DL. (TxSP)

TxDOT allows the Overlay Factor to
be reduced to 1.25 (TxSP), since
overlay is typically used in design

only to increase the safety factor, but
in this example we will use DW = 1.50.
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Cap Analysis (Con't)
Cap 18 Input (Con't)
Limit States (Con't)

Service |

Live Load and Dynamic Load Allowance LL +IM=1.00
Dead Load and Wearing Surface DC & DW = 1.00

Dead Load

TxDOT considers Service level Dead Load only with a limit
reinforcement stress of 22 ksi to minimize cracking.
(BDM-LRFD, Chapter 4, Section 5, Design Criteria)

The Cap 18 input file is located in the appendixes.

For bents with different girder spacings forward and back, TXDOT standard design procedure requires two
CAP18 problems as follows:

Problem 1, Table 3 describes stringers for SPAN 1 only.

Problem 2, same as problem 1 except hold envelopes from problem 1 and on Table 3 describe stringers for
SPAN 2 only. Use problem 2 results.

Cap 18 Output

Max +M Max -M
. . These loads are the maximum loads
Dead Load  posDL = 407.6kip-ft negDL = -625.8kip-ft from the Cap 18 Output File located
Service posServ = 796.7kip-ft negServ = —935.7kip-ft in the appendices.
Ultimate posUlt = 1190.4kip-ft negUlt = —1324.5kip -t

Flexural Reinforcement

Mg = max(posDL, |negDL|) Mg = 625.8 kip-ft
Mg = max(posServ, |negServ|) Mg = 935.7 -kip-ft
M, = max(posUlt, |negUIt|) M, = 1324.5kip-ft

Minimum Flexural Reinforcement (AASHTO LRFD 5.7.3.3.2)

Factored Flexural Resistance, M, must be greater than or equal to the lesser of 1.2 M. (Cracking Moment)
or 1.33 Mu (Ultimate Moment)

lg= 259 x 10%-in” From Pg. 4
fr= 0241 f = 0.455 ksi Modulus of Rupture
(BDM-LRFD, Ch. 4, Sect. 5, Design
Criteria)
Vi = l -CapDepth ¥t = 21.00-in Distance from Center of Gravity to
2 extreme tension fiber
|
5= S=123x 10%in®  Section Modulus
Yt
1ft . .
My = Sfpr—— M, = 468.57 kip-ft Cracking Moment
12in (AASHTO LRFD Eq. 5.7.3.3.2-1)
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Flexural Reinforcement (Con't)

Minimum Flexural Reinforcement (Con't)

|\/|f = minimum of:
1.2-M¢, = 562.3-kip-ft

1.33~Mu = 1761.6-kip-ft
Thus, Mr must be greater than

Moment Capacity Design
Try, 7 #11's Top & Bottom

Mg = 562.3 -kip-ft

(AASHTO LRFD 5.7.3.2)

BarNo = 7
dpgr = 1-41in
Apar = 1.56in°
Ag = (BarNo)-Ap g, Ag = 10.92-in
dstirrup = 0.625in
1 1 .

dg = CapDepth — cover — Edstirrup - Edbar dg = 38.73:in
b = CapWidth b=42.in
fo = 3.60-ksi
fy = 60ksi
B4 = 0.85-0.05(f - 4ksi)

Bounded by: 0.65<p4<0.85 B1=0.85

As~fy .

C=—"7"7" ¢ =6.00-in

0.85-f.-B4-b
a-= CB’I a=5.10:-in
M, = A.-f,| d a) M, = 1975.62-kip-ft

n= S.y. S_E.m n= ) .|p.
dg—¢
eg = 0.003- eg = 0.016
c
e > 0.005
FlexureBehavior = "Tension Controlled"

o\ = 0.90
M, = oM, M, = 1778.06kip-ft

Mg = 562.29-kip-ft < M,

M, = 1324.50-kip-ft < M,

MinReinfChk = "OK!"

UltimateMom = "OK!"

LRFD Rectangular Bent Cap Design Example 7

Design for the lesser of 1.2M,, or

1.33Mu when determining minimum
area of steel required.

Number of bars in tension.

Diameter of main reinforcing bars.
Area of one main reinforcing bar.

Area of steel in tension.

Diameter of shear reinforcing bars
(#5).

"cover” is measured to center of shear
reinforcement.

Compressive Strength of Concrete

Compressive Strength of Concrete

(AASHTO LRFD 5.7.2.2)

Depth of Cross Section under
Compression under Ultimate Load
(AASHTO LRFD Eq. 5.7.3.1.2-4)

Depth of Equivalent Stress Block
(AASHTO LRFD 5.7.2.2)

Nominal Flexural Resistance
(AASHTO LRFD Eq. 5.7.3.2.2-1)

Strain in Reinforcing at Ultimate

(AASHTO LRFD 5.7.2.1)
(AASHTO LRFD 5.5.4.2.1)

Factored Flexural Resistance
(AASHTO LRFD Eq. 5.7.3.2.1-1)
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Flexural Reinforcement (Con't)
Check Serviceability (AASHTO LRFD 5.7.3.4)

Tofind s, :
1 1 . "cover" is measured to center of shear
d; = cover + E'dstirrup + E'dbar de = 3.27:in reinforcement.
. For service loads, the stress on the
h = CapDepth h=42.00-in cross-section is located as drawn:
Modular Ratio: %
b
E [ T N 7
S dk ‘_ C
n-— n=8.39 4
c d
d
Tension Reinforcement Ratio: J
OO C G SRR
As /
p — z =
b-ds p = 0.0067
k :\/(Z-p-n)+ (p-n)z—(p-n) k =0.284

k
j=1-— j = 0.905 For simplicity one can take j=0.9 for
3 "typical" rectangular bent caps.

Ms  12in , . . .
ss = . —_ fog = 29.32-ksi Service Load Bending Stress in
Ag-j-dg 1t outer layer of the reinforcing
fq = 0.6-1'y f, = 36.00-ksi Allowable Bending Stress in the
outer layer of the reinforcing
fss < fg ServiceStress = "OK!" (BDM-LRFD Ch. 4, Sect. 4, Design
Criteria)
Exposure Condition Factor:
Ye = 1.00 For class 1 exposure conditions. fFor
areas where deicing chenicals are
d frequently used, design for Class 2
Bs =1+ __° BS - 112 Exposure (y, = 0.75). (BDM-LRFD,
0-7-(h - dc) Ch. 4, Sect. 5, Design Criteria)
Smax - minimum of:
700v¢ AASHTO LRFD Eq. 5.7.3.4-1
— 2dg = 14.77-in ‘ G- 57.341)
Bsfss

A good practice is to place a bar
& 12in every 12in along each surface of the
bent. (TxSP)

Smax = 12.00-in

1 1
b - 2-(cover + E 'dstirrup + E 'dbarJ

S =
Actual BarNo - 1

_ . <
SActual = 5-91-in Smax ServiceabilityCheck = "OK!"
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Flexural Reinforcement (Con't)
Check Dead Load  BDM-LRFD, Chapter 4, Section 4, Design Criteria

TXDOT limits dead load stress to 22

Check allowable My: fq) = 22ksi ksi. This is due to observed cracking
under dead load.
i 1ft .
My = Ag-dg'j 'fdl'm M, = 702.03 kip-ft ~Allowable Dead Load Moment
My = 625.80-kip-ft < M, DeadlLoadMom = "OK!"

Flexural Steel Summary: Use 7~#11 Bars (Top & Bottom)

Shear Design (AASHTO LRFD 5.8)
Shear Capacity Design

V, (Ultimate Shear) must be less than V, (Shear Resistance)

Vi<V,

V= oy Y

¢, = 0.9

V, is the lesser of V, ; and V ,

Where,
V1 =0251bd, + Vp

Vn2=Vc+Vs+Vp
V. is the Shear Resistance of the Concrete
Vo = 0.0316-8- /f. b, d,

V, is the Shear Resistance of the Transverse Steel

Av-fy-dv-cot(e)
VS = - -
s

Vp is the Vertical Component of the Prestress Force
Vp = Okip
Since shear is dependent on location, let's look at STA 12:
VvV, = 354.1kip
M, = 705.0kip-ft

Ny = Okip

LRFD Rectangular Bent Cap Design Example 9

TXDOT typically uses the same
reinforcement top and bottom for
simplicity.

(AASHTO LRFD Eq. 1.3.2.1-1)
(AASHTO LRFD Eq. 5.8.2.1-2)

(AASHTO LRFD 5.5.4.2.1)

(AASHTO LRFD Eq. 5.8.3.3-2)

(AASHTO LRFD Eq. 5.8.3.3-1)

(AASHTO LRFD Eq. 5.8.3.3-3)

(AASHTO LRFD Eq. C5.8.3.3-1)

There is no prestressing steel in this
cap.
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Shear Design (Con't)
Shear Capacity Design (Con't)

Recall, fo = 3.60-ksi fy = 60.00-ksi From Pg. 1
b, = CapWidth b, =42.00-in
Find d,;:

M, = 1975.62-kip-ft w/ 7~#11's (Top & Bottom)

From to page 7
Ao fre-d, + AL-f,-d
d, = ps PSP Sy s d, =38.73-in (AASHTO LRFD Eq. 5.8.2.9-2)
© Apefoo + Ag-f €
ps 'ps Sy
d, need not be less than the greater of 0.9d, and 0.72h: (AASHTO LRFD 5.8.2.9)

dv = maximum of:

Mn

AsFy+ Aps-fos

0.9-dg = 34.86-in

= 36.18-in (AASHTO LRFD Eq. C5.8.2.9-1)

0.72-h = 30.24-in
d, = 36.18-in

Since V|, must be the lesser of V, ; and V , (as per AASHTO LRFD 5.8.3.3), then V , must be
less than both ¢V, , and ¢V ,. V,, is dependent on the section properties and the flexural
reinforcement. V, is dependent on the section properties, the flexural reinforcement, and
the shear reinforcement. V , is independent of the shear steel, therefore if V , is greater
than ¢V, the cap fails in shear regardless of the transverse steel.

Vng = 025-f5-by-dy + V,, Vpyq = 1367.74-kip  (AASHTO LRFD Eq. 5.8.3.3-2)

V,, must be greater than V,,

V= 354.10-kip
Vi1 = &y Ve (AASHTO LRFD Eq. 5.8.2.1-2)

Vi =1230.96-kip > V Vricheck = "OK!"  IfV,, is greater than V,,; then use a

LARGER cap depth in order to satisfy
shear requirements.

u

The method for calculating 8and Bused in this design example are from AASHTO LRFD Appendix
B5. The method from AASHTO LRFD 5.8.3.4.2 may be used instead. The method from 5.8.3.4.2 is
based on the method from Appendix B5; however, it is less accurate and more conservative (often
excessively conservative). The method from Apendix B5 is preferred because it is more accurate,
but it requires iterating to a solution. The method from 5.8.3.4.2 can be used when doing
calculations by hand.

LRFD Rectangular Bent Cap Design Example 10 June 2010



Shear Design (Con't)
Shear Capacity Design (Con't)

Determine 6 and 3:

u = m vy = 0.26-ksi
d’v'bv'dv
Vu
— =0.07
fc

Using Table B5.2-1 with =0.07 and ey = 0.001

O_h|c<

06 =36.4deg and (3 =223

[My

Tt 05N+ 05 |[Vy = V| cot(6) f
A

— ApS po

X 2 (ES~AS + Ep-Aps)

where, |M| = 705.00-kip-ft Mustbe > |V, - V| -d, = 1067.71-kip-ft

~3in
ex=0.9410 = —
in
Vu
Using Table B5.2-1 with — =0.07 and €y = 0.94-10
fe
6 =364deg and (3 =223

V. = 0.0316-8- /f. b, d, Ve = 203.19-kip
Assuming #5 stirrups at s = 8.5in  spacing,
.2 .2
Ay = 2:(0.31)in Ay = 0.62:in
ﬁﬁ-»
o000

[OSRCIO]

Section A-A
!A =ection A-A

Av-fy-dv-cot(e)

Vo= ——— Vg = 214.79-kip

S s

Vp: 0-kip

LRFD Rectangular Bent Cap Design Example 11

Shear Stress on the Concrete
(AASHTO LRFD Eq. 5.8.2.9-1)

Determining 6 and B is an iterative
process, therefore, assume initial
shear strain value €, of 0.001

per LRFD B5.2 and then verify
that the assumption was valid.

Strain halfway between the
compressive and tensile resultants
(AASHTO LRFD Eq. B5.2-1)

Ife, <0, then use equation

B5.2-3 and re-solve for &,.

The table values for 6 and 8 can
be applied over a range, thus, no
interpolation is required.

(*Note: Shear spreadsheet will
automatically interpolate 6 and B
values so results will slightly vary
from hand calculations.)

6 and 3 have not changed from the
assumed values, therefore no more
iterations are required.

(AASHTO LRFD Eq. 5.8.3.3-3)

TxDOT limits transverse
reinforcement spacing to a maximum
of 12" and a minimum of 4".
(BDM-LRFD, Ch. 4, Sect. 4, Detailing)
Trial and error is used to determine
the stirrup spacing required for the
section.

The transverse reinforcement, "A,", is

a closed stirrup. The failure surface
intersects two legs of the stirrup,
therefore the area of the shear steel is
two times the stirrup bar's area
(0.31in2). See the sketch of the
failure plane to the left.

(AASHTO LRFD Eq. C5.8.3.3-1)

"Vp" is zero as there is no
prestressing.
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Shear Design (Con't)
Shear Capacity Design (Con't)

Vn = minimum of:

Ve + Vs + V= 417.98-kip (AASHTO LRFD Eq. 5.8.3.3-1)
0.25-f¢-by-dy + V, = 1367.74-kip (AASHTO LRFD Eq. 5.8.3.3-2)
V|, = 417.98 kip
Vi =o'V V, = 376.18-kip (AASHTO LRFD Eq. 5.8.2.1-2)
V,=3%4.10kip < V, ShearResistance = "OK!"

Check Minimum Transverse Reinforcement

b, s
_ v .2
Av_min = 0.0316- /fc.f_ Av_min = 0.36-in (AASHTO LRFD Eq. 5.8.2.5-1)
y

Av = 0.62~in2 > Av_min MinimumSteelCheck = "OK!"
Check Maximum Spacing of Transverse Reinforcement (AASHTO LRFD 5.8.2.7)

Shear Stress

Vy- d’v'vp
U= vy = 0.259 -ksi (AASHTO LRFD Eq. 5.8.2.9-1)
d’v'bv'dv
0.125-fC = 0.450-ksi
if vy < 0_125.fC , Smax - minimum of: (AASHTO LRFD Eq. 5.8.2.7-1)
0.8-dV = 28.95:in
& 24in

if vy 2 0_125.fC , Smax — minimum of: (AASHTO LRFD Eq. 5.8.2.7-2)

0.4.d,=14.47:in

& 12in
Since v, < 0.125*,  s,5, = 24.00-in
TxDOT limits the maximum transverse reinforcement (BDM-LRFD, Ch. 4, Sect. 4, Detailing)
spacing to 12", therefore:
Smax = 12:00-in
s =8.50-in < Smax SpacingCheck = "OK!"

Shear capacity and checks should be repeated at ALL points of critical shear. The Concrete Section
Shear Capacity spreadsheet can be used in lieu of hand calculations. Note: in the overhangs, the
stirrups need to be spaced @ 5in because the shear is higher. Similarly the stirrups need to be spaced
@ 5in near the center column. (See the Shear Spreadsheet in the appendicies). When the spacing
needed is less than 4in, use double stirrups. (BDM-LRFD, Ch. 4, Sect. 4, Detailing) When using double
stirrups, A, is four times the stirrup bar's area.
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Shear Design (Con't)

Ag=8820-n°  (AASHTO LRFD B5.2)
"A." is the area of concrete on the
flexural tension side of the cap, from
the extreme tension fiber to one half
the cap depth.
"A;"is needed if AASHTO LRFD Eq.

B5.2-1 is negative.

Ag = b-

N

Shear Reinforcement Summary: Use single #5 stirrups @ 8.5" maximum spacing

Skin Reinforcement (Bars T)

Try 5~#5 bars on each side
Actual Area of Skin Reinforcement:
ATpar = 0.31in° (#5) NoTBars = 5

ATbar-NoTBars 5
Ask - Ask = 0.78-in Area of skin reinforcement on one
2 side face of the flexural tension

Required Area of Skin Reinforcement: side of the section

d

hskin = = hgkin = 1.61-ft Depth of the member on the
2 flexural tension side of the section
over which the skin reinforcement
should be applied
Ask Req = minimum of: (AASHTO LRFD Eq. 5.7.3.4-2)
.2
[0.012 (dg — 30}]-hgyjp, = 0.17-in
A
s
> _273.in?
4
Ask Req = O.17-in2 < Ask SkinReinforcement = "OK!"
Actual Spacing of Skin Reinforcement:
h-2 ( ! d 1 d )
— 2| cover + —-dat: + =
B g stirup © o Tbar _591.i "cover" is measured to center of
Ssk = NoTBars + 1 Ssk = 2-21-In shear reinforcement.
Required Spacing of Skin Reinforcement:
Ssk_req = minimum of: (AASHTO LRFD 5.7.3.4)
dg
— =6.46-in
6
& 12in
Ssk_req = 6.46-in

Ssk < Ssk_req SkinSpacing = "OK!"

Skin Reinforcement Summary: Use 5~# 5 on each side of bent.

See the Bent Cap Detail Sheet in the Appendixes for the resulting design of these calculations.
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Appendices

Bridge Layout

CAP 18 Input File
CAP 18 Output File ...,
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00001 County Highwy Pro# 0000-00-000 BRG Comment
CAP18 Version 6.10 LRFD Example input file. Rectangular Bent, Skew = 0.00
1 E Span 1 (L=100', Type TX54 Girder @ 8.5', 8" Slab, 2" 0O'lay)

Table 1 15 0.0
Table 2 80 5.000E-01 20 2 58 1 3 1.25 1.75
1.25 3 1.2 1.0 0.85 0.65 0.65

Table 3 3 5 3 11 6

(Lane Left) 2 26 54

(Lane Right) 26 54 78

(Stringers) 6 23 40 57 74

(Supports) 10 40 70

(Mom CP) 6 10 19 23 33 40 47 57 60 65

(Mom CP) 70

(Shear CP) 8 12 38 42 68 72
Table 4 (Cap) 2 78 6.230E+06 -0.919
(DL Spanl, Bml) 6 6 -96.94 -9.92
(DL Spanl, Bm2) 23 23 -96.94 -9.92
(DL Spanl, Bm3) 40 40 -96.94 -9.92
(DL Spanl, Bm4) 57 57 -96.94 -9.92
(DL Spanl, Bmb5) 74 74 -96.94 -9.92
(DL Span2, Bml) 6 6 -103.6 -9.52
(DL Span2, Bm2) 20 20 -103.6 -9.52
(DL Span2, Bm3) 33 33 -103.6 -9.52
(DL Span2, Bm4) 47 47 -103.6 -9.52
(DL Span2, Bm5) 60 60 -103.6 -9.52
(DL Span2, Bmé6) 74 74 -103.6 -9.52
(Dist. Lane Ld) 0 20 -5.86
(Conc. Lane Ld) 4 4 -21.3
(Conc. Lane Ld) 16 16 -21.3

2 E Span 2 (L=120', Type TX54 Girder @ 6.8', 8" Slab, 2" 0O'lay)-Hold Envp

Table 1 1 1 1 0.000E+00
Table 3 3 6 3 11 6

(Lane Left) 2 26 54

(Lane Right) 26 54 78

(Stringers) 6 20 33 47 60 74

(Supports) 10 40 70

(Mom CP) 6 10 19 23 33 40 47 57 60 65

(Mom CP) 70

(Shear CP) 8 12 38 42 68 72
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APR 2
CAP18

0

CAP18
PROB

ENGLI

TABLE

TABLE

7, 2010 TEXAS DEPARTMENT OF TRANSPORTATION (TxDOT)
BENT CAP ANALYSIS Ver 6.1

PSF HIGHWAY PD- CONTROL-  CODED

NO COUNTY NO IPE SECTION-JOB  BY DATE

0001 County Highwy Pro# 0000-00-000 BRG APR 2

Version 6.10 LRFD Example input file. Rectangular Bent,
1 Span 1 (L=100', Type TX54 Girder @ 8.5', 8" Slab,

SH SYSTEM UNITS
1. CONTROL DATA
ENVELOPES
OF MAXIMUMS
KEEP FROM PRECEDING PROBLEM (1=YES) 0

CARDS INPUT THIS PROBLEM
OPTION TO CLEAR ENVELOPES BEFORE LANE LOADINGS (1=YES)
OPTION TO OMIT PRINT (-1=TABLE 4A, -2=TABLE 5, -3=BOTH)

SKEW ANGLE, DEGREES

2. CONSTANTS

NUMBER OF INCREMENTS FOR SLAB AND CAP

INCREMENT LENGTH, FT

NUMBER OF INCREMENTS FOR MOVABLE LOAD

START POSITION OF MOVABLE-LOAD STA ZERO

STOP POSITION OF MOVABLE-LOAD STA ZERO

NUMBER OF INCREMENTS BETWEEN EACH POSITION OF MOVABLE LOAD

ANALYSIS OPTION (1=WORKING STRESS, 2=LOAD FACTOR, 3=BOTH)
LOAD FACTOR FOR DEAD LOAD

LOAD FACTOR FOR OVERLAY LOAD

LOAD FACTOR FOR LIVE LOAD

MAXIMUM NUMBER OF LANES TO BE LOADED SIMULTANEOUSLY

LIST OF LOAD COEFFICIENTS CORRESPONDING TO NUMBER OF LANES

1 2 3 4
1.200 1.000 0.850

LRFD Rectangular Bent Cap Design Example 17

PAGE

1

7, 2010 Comment

Skew = 0.00

2" O'lay)

2 3
0 0

TABLE NUMBER

4
0
15
0

0

0.000

80

0.500

e

LOADED

June 2010
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APR 27, 2010 TEXAS DEPARTMENT OF TRANSPORTATION (TxDOT) PAGE 2

CAP18 BENT CAP ANALYSIS Ver 6.1
PROB 1 Span 1 (L=100', Type TX54 Girder @ 8.5', 8" Slab, 2" O'lay)
(CONTINUED)

TABLE 3. LISTS OF STATIONS

NUM OF NUM OF NUM OF NUM MOM NUM SHEAR
LANES STRINGERS SUPPORTS CONTR PTS CONTR PTS

TOTAL 3 5 3 11 6

LANE LEFT 2 26 54

LANE RIGHT 26 54 78

STRINGERS 6.0 23.0 40.0 57.0 74.0

SUPPORTS 10 40 70

MOM CONTR 6 10 19 23 33 40 47 57 60 65

70
SHEAR CONTR 8 12 38 42 68 72

TABLE 4. STIFFNESS AND LOAD DATA

FIXED-OR-MOVABLE ------------ FIXED-POSITION DATA ------------ MOVABLE -
STA STA CONTD CAP BENDING SIDEWALK, STRINGER, OVERLAY POSITION
FROM TO 1IF=1 STIFFNESS SLAB LOADS CAP LOADS LOADS SLAB LOADS
( K-FT*FT ) ( K) ( K) ( K) ( K)
2 78 0 6230000.000 0.000 -0.919 0.000 0.000
6 6 0 0.000 0.000 -96.940 -9.920 0.000
23 23 0 0.000 0.000 -96.940 -9.920 0.000
40 40 0 0.000 0.000 -96.940 -9.920 0.000
57 57 0 0.000 0.000 -96.940 -9.920 0.000
74 74 0 0.000 0.000 -96.940 -9.920 0.000
6 6 0 0.000 0.000 -103.600 -9.520 0.000
20 20 0 0.000 0.000 -103.600 -9.520 0.000
33 33 0 0.000 0.000 -103.600 -9.520 0.000
47 47 0 0.000 0.000 -103.600 -9.520 0.000
60 60 0 0.000 0.000 -103.600 -9.520 0.000
74 74 0 0.000 0.000 -103.600 -9.520 0.000
0 20 0 0.000 0.000 0.000 0.000 -5.860
4 4 0 0.000 0.000 0.000 0.000 -21.300
16 16 0 0.000 0.000 0.000 0.000 -21.300
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APR 27, 2010 TEXAS DEPARTMENT OF TRANSPORTATION (TxDOT) PAGE 3

CAP18 BENT CAP ANALYSIS Ver 6.1
PROB 1 Span 1 (L=100', Type TX54 Girder @ 8.5', 8" Slab, 2" O'lay)
(CONTINUED)
TABLE 4A. DEAD LOAD RESULTS ( WORKING STRESS )
STA DIST X (FT) DEFLECTION (FT)  MOMENT (K-FT) SHEAR (K)
-1 -0.50 0.000000 0.0 0.0
0 0.00 0.000000 0.0 0.0
1 0.50 0.000054 0.0 0.0
2 1.00 0.000054 0.0 -0.2
3 1.50 0.000053 -0.2 -0.9
4 2.00 0.000052 -0.9 -1.8
5 2.50 0.000051 -2.1 -2.8
6 3.00 0.000050 -3.7 -113.7
7 3.50 0.000049 -115.7 -224.6
8 4.00 0.000043 -228.3 -225.5
9 4.50 0.000029 -341.2 -226.4
10 5.00 0.000000 -454.7 -31.3
11 5.50 -0.000047 -372.5 163.8
12 6.00 -0.000109 -290.8 162.9
13 6.50 -0.000182 -209.6 162.0
14 7.00 -0.000264 -128.9 161.1
15 7.50 -0.000351 -48.6 160.1
16 8.00 -0.000440 31.3 159.2
17 8.50 -0.000527 110.7 158.3
18 9.00 -0.000611 189.6 157.4
19 9.50 -0.000686 268.0 156.5
20 10.00 -0.000751 346.1 99.0
21 10.50 -0.000802 367.0 41.5
22 11.00 -0.000839 387.6 40.6
23 11.50 -0.000859 407.6 -13.8
24 12.00 -0.000864 373.8 -68.1
25 12.50 -0.000853 339.5 -69.0
26 13.00 -0.000829 304.8 -69.9
27 13.50 -0.000792 269.6 -70.9
28 14.00 -0.000745 233.9 -71.8
29 14.50 -0.000688 197.8 -72.7
30 15.00 -0.000624 161.2 -73.6
31 15.50 -0.000553 124 .2 -74.5
32 16.00 -0.000476 86.7 -75.5
33 16.50 -0.000397 48.7 -132.9
34 17.00 -0.000315 -46.3 -190.4
35 17.50 -0.000236 -141.7 -191.3
36 18.00 -0.000162 -237.6 -192.3
37 18.50 -0.000097 -334.0 -193.2
38 19.00 -0.000046 -430.8 -194.1
39 19.50 -0.000013 -528.1 -195.0
40 20.00 0.000000 -625.8 0.0
41 20.50 -0.000013 -528.1 195.0
42 21.00 -0.000046 -430.8 194.1
43 21.50 -0.000097 -334.0 193.2
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APR 27, 2010 TEXAS DEPARTMENT OF TRANSPORTATION (TxDOT) PAGE 4

CAP18 BENT CAP ANALYSIS Ver 6.1
PROB 1 Span 1 (L=100', Type TX54 Girder @ 8.5', 8" Slab, 2" O'lay)
(CONTINUED)

TABLE 4A. DEAD LOAD RESULTS ( WORKING STRESS )

STA DIST X (FT) DEFLECTION (FT)  MOMENT (K-FT) SHEAR (K)
44 22.00 -0.000162 -237.6 192.3
45 22.50 -0.000236 -141.7 191.3
46 23.00 -0.000315 -46.3 190.4
47 23.50 -0.000397 48.7 132.9
48 24.00 -0.000476 86.7 75.5
49 24.50 -0.000553 124 .2 74.5
50 25.00 -0.000624 161.2 73.6
51 25.50 -0.000688 197.8 72.7
52 26.00 -0.000745 233.9 71.8
53 26.50 -0.000792 269.6 70.9
54 27.00 -0.000829 304.8 69.9
55 27.50 -0.000853 339.5 69.0
56 28.00 -0.000864 373.8 68.1
57 28.50 -0.000859 407.6 13.8
58 29.00 -0.000839 387.6 -40.6
59 29.50 -0.000802 367.0 -41.5
60 30.00 -0.000751 346.1 -99.0
61 30.50 -0.000686 268.0 -156.5
62 31.00 -0.000611 189.6 -157.4
63 31.50 -0.000527 110.7 -158.3
64 32.00 -0.000440 31.3 -159.2
65 32.50 -0.000351 -48.6 -160.1
66 33.00 -0.000264 -128.9 -161.1
67 33.50 -0.000182 -209.6 -162.0
68 34.00 -0.000109 -290.8 -162.9
69 34.50 -0.000047 -372.5 -163.8
70 35.00 0.000000 -454.7 31.3
71 35.50 0.000029 -341.2 226.4
72 36.00 0.000043 -228.3 225.5
73 36.50 0.000049 -115.7 224.6
74 37.00 0.000050 -3.7 113.7
75 37.50 0.000051 -2.1 2.8
76 38.00 0.000052 -0.9 1.8
77 38.50 0.000053 -0.2 0.9
78 39.00 0.000054 0.0 0.2
79 39.50 0.000054 0.0 0.0
80 40.00 0.000000 0.0 0.0
81 40.50 0.000000 0.0 0.0
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APR 27, 2010
CAP18

PROB 1
(CONTINUED)
TABLE 5.

(

MOMENT

POSITIVE
ORDER MAXIMUM

10

19

23

33

40

LRFD Rectangular Bent Cap Design Example 21

TEXAS DEPARTMENT OF TRANSPORTATION

Span 1

( FT-K )

DEAD LD
EFFECT

-454.7

268.0

407.6

48.7

-625.8

(L=100",

LANE

BENT CAP ANALYSIS

(TxDOT)

Ver 6.1

Type TX54 Girder @ 8.5', 8"

215.
111.
96.

324.
221.
139.

53.
40.
14.

[eNeoNeoNe]

[eNeoNeoNe]

[eNeoNeoNe]

MULTI-LANE LOADING SUMMARY

[@2Ne) WV INe] O EFDN [@XVERIO REN| [eNeoNeoNe] [eNeoNeoNe]

[eNeoNeoNe]

(

LOAD AT
LANE STA
0 16
1 6
2 26
0 15
1 6
2 26
0 14
1 6
2 26

WORKING STRESS
*--CRITICAL NUMBER OF LANE LOADS)

LANE
ORDER

)

PAGE
Slab, 2" O'lay)
NEGATIVE LOAD AT
MAXIMUM LANE STA
0.0
0.0
0.0
0.0
-206.8 1 2
-206.8 1 2
0.0
0.0
-40.7 0 45
-25.9 3 54
-7.8 1 2
0.0
-58.8 0 45
-37.4 3 54
0.0
0.0
-104.0 0 45
-66.2 3 54
-42 .4 2 34
0.0
-135.7 0 15
-86.3 1 6
-86.3 3 54
-72.6 2 26
June 2010
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APR 27, 2010
CAP18

PROB 1
(CONTINUED)

MOMENT

POSITIVE
ORDER MAXIMUM

57

60

65

70

LRFD Rectangular Bent Cap Design Example 22

TEXAS DEPARTMENT OF TRANSPORTATION

Span 1

( FT-K )

DEAD LD
EFFECT

407.6

346.1

-48.6

-454.7

(L=100",

LANE

BENT CAP ANALYSIS

(TxDOT)

Ver 6.1

Type TX54 Girder @ 8.5', 8"

53.
40.
14.

324.
221.
139.

242.
139.
107.

112.
53.

[eNeoNeoNe]

O Ul OO o w O EFDN [@XNe) WV IRNe]

[eNeoNeoNe]

LOAD AT
LANE STA

N WO N WO N WO

w N O

46
54
34

45
54
34

44
54
34

42
34
54

LANE
ORDER

PAGE
Slab, 2" O'lay)
NEGATIVE LOAD AT
MAXIMUM LANE STA
-104.0 0 15
-66.2 1 6
-42 .4 2 26
0.0
-58.8 0 15
-37.4 1 6
0.0
0.0
-45.2 0 15
-28.8 1 6
0.0
0.0
-96.2 3 58
-96.2 3 58
-14.4 1 6
0.0
-206.8 3 58
-206.8 3 58
0.0
0.0
June 2010
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APR 27, 2010
CAP18

PROB 1
(CONTINUED)

POSITIVE
ORDER MAXIMUM

12

38

42

68

72
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TEXAS DEPARTMENT OF TRANSPORTATION

Span 1

DEAD LD
EFFECT

162.9

-194.1

194 .1

-162.9

225.5

(L=100",

LANE

BENT CAP ANALYSIS

(TxDOT)

Ver 6.1

Type TX54 Girder @ 8.5', 8"

58.
54.
21.

54.
36.
24 .

103.
103.

[@ @0 INe] [eNeoNeoNe] [eNeoNeoNe]
W wNBR [l SN N o)

oo

[eNeoNeoNe]

[eNeoNeoNe]

O O o

LOAD AT
LANE STA
0 10
1 6
2 26
0 45
3 54
2 34
1 6
0 15
1 6
3 58
3 58

LANE
ORDER

PAGE
Slab, 2" O'lay)
NEGATIVE LOAD AT
MAXIMUM LANE STA
-103.4 1 2
-103.4 1 2
0.0
0.0
-9.0 0 45
-5.8 3 54
0.0
0.0
-54.1 0 15
-36.2 1 6
-24.9 2 26
-5.8 3 54
0.0
0.0
0.0
0.0
-58.0 0 50
-54 .7 3 54
-21.4 2 34
0.0
0.0
0.0
0.0
0.0
June 2010

7



APR 27, 2010 TEXAS DEPARTMENT OF TRANSPORTATION (TxDOT) PAGE
CAP18 BENT CAP ANALYSIS Ver 6.1
PROB 1 Span 1 (L=100', Type TX54 Girder @ 8.5', 8" Slab, 2" 0O'lay)
(CONTINUED)
REACTION ( K )
AT DEAD LD LANE POSITIVE LOAD AT LANE NEGATIVE LOAD AT
STA EFFECT ORDER MAXIMUM LANE STA ORDER MAXIMUM LANE STA
10 392.1
0 147.6 1 2 0 -9.0 0 45
1 147.6 1 2 1 -5.8 3 54
2 21.4 2 26 2 0.0
3 0.0 3 0.0
0* 0*
40 498.7
0 140.5 2 30 0 0.0
1 140.5 2 30 1 0.0
2 43 .5 1 6 2 0.0
3 43.5 3 54 3 0.0
3% 0*
70 392.1
0 147.6 3 58 0 -9.0 0 15
1 147.6 3 58 1 -5.8 1 6
2 21.4 2 34 2 0.0
3 0.0 3 0.0
0* 0*
LRFD Rectangular Bent Cap Design Example 24 June 2010
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APR 27, 2010 TEXAS DEPARTMENT OF TRANSPORTATION (TxDOT) PAGE 9

CAP18 BENT CAP ANALYSIS Ver 6.1
PROB 1 Span 1 (L=100', Type TX54 Girder @ 8.5', 8" Slab, 2" O'lay)
(CONTINUED)

TABLE 6. ENVELOPES OF MAXIMUM VALUES ( WORKING STRESS )

STA DIST X MAX + MOM MAX - MOM MAX + SHEAR MAX - SHEAR
( FT ) ( FT-K ) ( FT-K ) ( K) ( K)
-1 -0.50 0.0 0.0 0.0 0.0
0 0.00 0.0 0.0 0.0 0.0
1 0.50 0.0 0.0 0.0 0.0
2 1.00 0.0 0.0 -0.2 -0.2
3 1.50 -0.2 -0.2 -0.9 -0.9
4 2.00 -0.9 -0.9 -1.8 -1.8
5 2.50 -2.1 -2.1 -2.8 -2.8
6 3.00 -3.7 -3.7 -113.7 -175.7
7 3.50 -115.7 -177.8 -224 .6 -348.7
8 4.00 -228.3 -352.3 -225.5 -349.6
9 4.50 -341.2 -527.3 -226.4 -350.5
10 5.00 -454 .7 -702.8 -4.6 -66.8
11 5.50 -350.0 -594.1 240.0 153.0
12 6.00 -240.7 -485.9 239.0 152.0
13 6.50 -131.1 -378.2 238.1 151.1
14 7.00 -21.9 -270.9 237.2 150.2
15 7.50 86.9 -164.0 236.3 149.3
16 8.00 196.5 -57.7 235.4 148 .4
17 8.50 306.5 48.3 234 .4 147.5
18 9.00 416.4 146.2 233.5 146 .5
19 9.50 526.8 219.2 232.6 145.6
20 10.00 636.9 291.8 175.1 88.1
21 10.50 690.3 307.3 117.6 30.7
22 11.00 743 .7 322.4 116.7 29.7
23 11.50 796 .7 337.1 5.5 -24.6
24 12.00 730.4 297.8 -68.1 -133.0
25 12.50 663.6 258.1 -69.0 -133.9
26 13.00 596 .4 218.0 -69.9 -134.9
27 13.50 528.8 177.3 -70.9 -135.8
28 14.00 460.6 136.2 -71.8 -136.7
29 14.50 392.1 94 .7 -72.7 -137.6
30 15.00 323.0 52.7 -73.6 -138.5
31 15.50 253.5 10.2 -74.5 -139.5
32 16.00 183.7 -32.7 -75.5 -140.4
33 16.50 113.3 -76.1 -132.9 -197.9
34 17.00 -13.9 -176.5 -190.4 -255.3
35 17.50 -132.5 -277.4 -191.3 -256.3
36 18.00 -235.7 -378.7 -192.3 -257.2
37 18.50 -334.0 -480.5 -193.2 -258.1
38 19.00 -430.8 -584.5 -194.1 -259.0
39 19.50 -528.1 -708.0 -195.0 -259.9
40 20.00 -625.8 -834.2 27.0 -27.0
41 20.50 -528.1 -715.0 259.9 195.0
42 21.00 -430.8 -596.2 259.0 194 .1
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CAP18 BENT CAP ANALYSIS Ver 6.1
PROB 1 Span 1 (L=100', Type TX54 Girder @ 8.5', 8" Slab, 2" O'lay)
(CONTINUED)

TABLE 6. ENVELOPES OF MAXIMUM VALUES ( WORKING STRESS )

STA DIST X MAX + MOM MAX - MOM MAX + SHEAR MAX - SHEAR
( FT ) ( FT-K ) ( FT-K ) ( K) ( K)
43 21.50 -334.0 -480.5 258.1 193.2
44 22.00 -235.7 -378.7 257.2 192.3
45 22.50 -132.5 -277.4 256.3 191.3
46 23.00 -13.9 -176.5 255.3 190.4
47 23.50 113.3 -76.1 197.9 132.9
48 24 .00 183.7 -32.7 140.4 75.5
49 24 .50 253.5 10.2 139.5 74 .5
50 25.00 323.0 52.7 138.5 73.6
51 25.50 392.1 94 .7 137.6 72.7
52 26.00 460.6 136.2 136.7 71.8
53 26.50 528.8 177.3 135.8 70.9
54 27.00 596 .4 218.0 134.9 69.9
55 27.50 663.6 258.1 133.9 69.0
56 28.00 730.4 297.8 133.0 68.1
57 28.50 796 .7 337.1 24.6 -5.5
58 29.00 743 .7 322.4 -29.7 -116.7
59 29.50 690.3 307.3 -30.7 -117.6
60 30.00 636.9 291.8 -88.1 -175.1
61 30.50 526.8 219.2 -145.6 -232.6
62 31.00 416.4 146.2 -146.5 -233.5
63 31.50 306.5 48.3 -147.5 -234 .4
64 32.00 196.5 -57.7 -148.4 -235.4
65 32.50 86.9 -164.0 -149.3 -236.3
66 33.00 -21.9 -270.9 -150.2 -237.2
67 33.50 -131.1 -378.2 -151.1 -238.1
68 34.00 -240.7 -485.9 -152.0 -239.0
69 34.50 -350.0 -594.1 -153.0 -240.0
70 35.00 -454 .7 -702.8 66.8 4.6
71 35.50 -341.2 -527.3 350.5 226 .4
72 36.00 -228.3 -352.3 349.6 225.5
73 36.50 -115.7 -177.8 348.7 224 .6
74 37.00 -3.7 -3.7 175.7 113.7
75 37.50 -2.1 -2.1 2.8 2.8
76 38.00 -0.9 -0.9 1.8 1.8
77 38.50 -0.2 -0.2 0.9 0.9
78 39.00 0.0 0.0 0.2 0.2
79 39.50 0.0 0.0 0.0 0.0
80 40.00 0.0 0.0 0.0 0.0
81 40.50 0.0 0.0 0.0 0.0
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CAP18 BENT CAP ANALYSIS Ver 6.1

PROB 1 Span 1 (L=100', Type TX54 Girder @ 8.5', 8" Slab, 2" O'lay)
(CONTINUED)

TABLE 7. MAXIMUM SUPPORT REACTIONS ( WORKING STRESS )

STA DIST X MAX + REACT MAX - REACT
( FT ) ( K) ( K)
10 5.00 569.2 381.2
40 20.00 692.0 498.7
70 35.00 569.2 381.2
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CAP18 BENT CAP ANALYSIS Ver 6.1
PROB 1 Span 1 (L=100', Type TX54 Girder @ 8.5', 8" Slab, 2" O'lay)
(CONTINUED)

TABLE 5. MULTI-LANE LOADING SUMMARY ( LOAD FACTOR)

( *--CRITICAL NUMBER OF LANE LOADS)

MOMENT ( FT-K )

AT DEAD LD LANE POSITIVE LOAD AT LANE NEGATIVE LOAD AT
STA EFFECT ORDER MAXIMUM LANE STA ORDER MAXIMUM LANE STA
6 -4.6
0 0.0 0 0.0
1 0.0 1 0.0
2 0.0 2 0.0
3 0.0 3 0.0
0* 0*
10 -568.3
0 0.0 0 -361.9 1 2
1 0.0 1 -361.9 1 2
2 0.0 2 0.0
3 0.0 3 0.0
0* 0*
19 335.1
0 377 .4 0 16 0 -71.2 0 45
1 195.3 1 6 1 -45.3 3 54
2 168.6 2 26 2 -13.6 1 2
3 0.0 3 0.0
0* 0*
23 509.5
0 567.4 0 15 0 -102.9 0 45
1 386.9 1 6 1 -65.4 3 54
2 243.5 2 26 2 0.0
3 0.0 3 0.0
0* 0*
33 60.9
0 94 .3 0 14 0 -182.0 0 45
1 70.5 1 6 1 -115.8 3 54
2 25.5 2 26 2 -74.3 2 34
3 0.0 3 0.0
0* 0*
40 -782.2
0 0.0 0 -237.4 0 15
1 0.0 1 -151.0 1 6
2 0.0 2 -151.0 3 54
3 0.0 3 -127.0 2 26
0* 3%
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CAP18 BENT CAP ANALYSIS Ver 6.1
PROB 1 Span 1 (L=100', Type TX54 Girder @ 8.5', 8" Slab, 2" O'lay)
(CONTINUED)

MOMENT ( FT-K )

AT DEAD LD LANE POSITIVE LOAD AT LANE NEGATIVE LOAD AT

STA EFFECT ORDER MAXIMUM LANE STA ORDER MAXIMUM LANE STA

47 60.9
0 94 .3 0 46 0 -182.0 0 15
1 70.5 3 54 1 -115.8 1 6
2 25.5 2 34 2 -74.3 2 26
3 0.0 3 0.0
0* 0*

57 509.5
0 567.4 0 45 0 -102.9 0 15
1 386.9 3 54 1 -65.4 1 6
2 243.5 2 34 2 0.0
3 0.0 3 0.0
0* 0*

60 432.6
0 424 .1 0 44 0 -79.1 0 15
1 243.2 3 54 1 -50.3 1 6
2 187.3 2 34 2 0.0
3 0.0 3 0.0
0* 0*

65 -60.7
0 197.5 0 42 0 -168.4 3 58
1 93.6 2 34 1 -168.4 3 58
2 3.7 3 54 2 -25.2 1 6
3 0.0 3 0.0
0* 0*

70 -568.3
0 0.0 0 -361.9 3 58
1 0.0 1 -361.9 3 58
2 0.0 2 0.0
3 0.0 3 0.0
0* 0*
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CAP18 BENT CAP ANALYSIS Ver 6.1
PROB 1 Span 1 (L=100', Type TX54 Girder @ 8.5', 8" Slab, 2" O'lay)
(CONTINUED)

AT DEAD LD LANE POSITIVE LOAD AT LANE NEGATIVE LOAD AT
STA EFFECT ORDER MAXIMUM LANE STA ORDER MAXIMUM LANE STA
8 -281.9
0 0.0 0 -181.0 1 2
1 0.0 1 -181.0 1 2
2 0.0 2 0.0
3 0.0 3 0.0
0* 0*
12 203.6
0 101.6 0 10 0 -15.8 0 45
1 95.8 1 6 1 -10.1 3 54
2 37.5 2 26 2 0.0
3 0.0 3 0.0
2% 0*
38 -242.6
0 0.0 0 -94.7 0 15
1 0.0 1 -63.3 1 6
2 0.0 2 -43.6 2 26
3 0.0 3 -10.1 3 54
0* 0*
42 242.6
0 94 .7 0 45 0 0.0
1 63.3 3 54 1 0.0
2 43.6 2 34 2 0.0
3 10.1 1 6 3 0.0
0* 0*
68 -203.6
0 15.8 0 15 0 -101.6 0 50
1 10.1 1 6 1 -95.8 3 54
2 0.0 2 -37.5 2 34
3 0.0 3 0.0
0* 2%
72 281.9
0 180.9 3 58 0 0.0
1 180.9 3 58 1 0.0
2 0.0 2 0.0
3 0.0 3 0.0
0* 0*
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CAP18 BENT CAP ANALYSIS Ver 6.1
PROB 1 Span 1 (L=100', Type TX54 Girder @ 8.5', 8" Slab, 2" O'lay)
(CONTINUED)

REACTION ( K )

AT DEAD LD LANE POSITIVE LOAD AT LANE NEGATIVE LOAD AT
STA EFFECT ORDER MAXIMUM LANE STA ORDER MAXIMUM LANE STA
10 490.1
0 258.3 1 2 0 -15.8 0 45
1 258.3 1 2 1 -10.1 3 54
2 37.5 2 26 2 0.0
3 0.0 3 0.0
0* 0*
40 623.4
0 245.8 2 30 0 0.0
1 245.8 2 30 1 0.0
2 76.1 1 6 2 0.0
3 76.1 3 54 3 0.0
3% 0*
70 490.1
0 258.3 3 58 0 -15.8 0 15
1 258.3 3 58 1 -10.1 1 6
2 37.5 2 34 2 0.0
3 0.0 3 0.0
0* 0*
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CAP18 BENT CAP ANALYSIS Ver 6.1
PROB 1 Span 1 (L=100', Type TX54 Girder @ 8.5', 8" Slab, 2" O'lay)
(CONTINUED)

TABLE 6. ENVELOPES OF MAXIMUM VALUES ( LOAD FACTOR )

STA DIST X MAX + MOM MAX - MOM MAX + SHEAR MAX - SHEAR
( FT ) ( FT-K ) ( FT-K ) ( K) ( K)
-1 -0.50 0.0 0.0 0.0 0.0
0 0.00 0.0 0.0 0.0 0.0
1 0.50 0.0 0.0 0.0 0.0
2 1.00 0.0 0.0 -0.3 -0.3
3 1.50 -0.3 -0.3 -1.1 -1.1
4 2.00 -1.1 -1.1 -2.3 -2.3
5 2.50 -2.6 -2.6 -3.4 -3.4
6 3.00 -4.6 -4.6 -142.1 -250.7
7 3.50 -144.7 -253.2 -280.7 -497.9
8 4.00 -285.3 -502.5 -281.9 -499.0
9 4.50 -426.5 -752.2 -283.0 -500.2
10 5.00 -568.3 -1002.6 7.7 -101.3
11 5.50 -426.2 -853.5 338.0 185.8
12 6.00 -275.8 -705.0 336.9 184 .6
13 6.50 -124.6 -557.0 335.7 183.5
14 7.00 26.1 -409.6 334.6 182.3
15 7.50 176.3 -262.8 333.4 181.2
16 8.00 328.2 -116.5 332.3 180.0
17 8.50 481.1 29.1 331.1 178.9
18 9.00 633.9 161.0 330.0 177.7
19 9.50 787.9 249.6 328.8 176.6
20 10.00 941.5 337.6 257.0 104 .7
21 10.50 1024.5 354.3 185.1 32.9
22 11.00 1107.7 370.5 184.0 31.7
23 11.50 1190.4 386.1 16.5 -36.2
24 12.00 1091.3 334.3 -85.1 -198.7
25 12.50 991.6 282.0 -86.3 -199.9
26 13.00 891.4 229.0 -87.4 -201.0
27 13.50 790.6 175.5 -88.6 -202.2
28 14.00 689.2 121.5 -89.7 -203.3
29 14.50 587.2 66.8 -90.9 -204.5
30 15.00 484 .7 11.6 -92.0 -205.6
31 15.50 381.6 -44 .2 -93.2 -206.8
32 16.00 278.1 -100.6 -94.3 -207.9
33 16.50 174.0 -157.5 -166.2 -279.8
34 17.00 -1.2 -285.8 -238.0 -351.6
35 17.50 -161.1 -414.5 -239.2 -352.8
36 18.00 -293.7 -543.9 -240.3 -353.9
37 18.50 -417.5 -673.9 -241.5 -355.1
38 19.00 -538.5 -807.5 -242.6 -356.2
39 19.50 -660.1 -975.0 -243.8 -357.4
40 20.00 -782.2 -1146.9 47.3 -47.3
41 20.50 -660.1 -987.2 357.4 243.8
42 21.00 -538.5 -828.0 356.2 242.6
43 21.50 -417.5 -673.9 355.1 241.5
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CAP18 BENT CAP ANALYSIS Ver 6.1
PROB 1 Span 1 (L=100', Type TX54 Girder @ 8.5', 8" Slab, 2" O'lay)
(CONTINUED)

TABLE 6. ENVELOPES OF MAXIMUM VALUES ( LOAD FACTOR )

STA DIST X MAX + MOM MAX - MOM MAX + SHEAR MAX - SHEAR
( FT ) ( FT-K ) ( FT-K ) ( K) ( K)
44 22.00 -293.7 -543.9 353.9 240.3
45 22.50 -161.1 -414.5 352.8 239.2
46 23.00 -1.2 -285.8 351.6 238.0
47 23.50 174.0 -157.5 279.8 166.2
48 24 .00 278.1 -100.6 207.9 94 .3
49 24 .50 381.6 -44 .2 206.8 93.2
50 25.00 484 .7 11.6 205.6 92.0
51 25.50 587.2 66.8 204.5 90.9
52 26.00 689.2 121.5 203.3 89.7
53 26.50 790.6 175.5 202.2 88.6
54 27.00 891.4 229.0 201.0 87.4
55 27.50 991.6 282.0 199.9 86.3
56 28.00 1091.3 334.3 198.7 85.1
57 28.50 1190.4 386.1 36.2 -16.5
58 29.00 1107.7 370.5 -31.7 -184.0
59 29.50 1024.5 354.3 -32.9 -185.1
60 30.00 941.5 337.6 -104.7 -257.0
61 30.50 787.9 249.6 -176.6 -328.8
62 31.00 633.9 161.0 -177.7 -330.0
63 31.50 481.1 29.1 -178.9 -331.1
64 32.00 328.2 -116.5 -180.0 -332.3
65 32.50 176.3 -262.8 -181.2 -333.4
66 33.00 26.1 -409.6 -182.3 -334.6
67 33.50 -124.6 -557.0 -183.5 -335.7
68 34.00 -275.8 -705.0 -184.6 -336.9
69 34.50 -426.2 -853.5 -185.8 -338.0
70 35.00 -568.3 -1002.6 101.3 -7.7
71 35.50 -426.5 -752.2 500.2 283.0
72 36.00 -285.3 -502.5 499.0 281.9
73 36.50 -144.7 -253.2 497.9 280.7
74 37.00 -4.6 -4.6 250.7 142.1
75 37.50 -2.6 -2.6 3.4 3.4
76 38.00 -1.1 -1.1 2.3 2.3
77 38.50 -0.3 -0.3 1.1 1.1
78 39.00 0.0 0.0 0.3 0.3
79 39.50 0.0 0.0 0.0 0.0
80 40.00 0.0 0.0 0.0 0.0
81 40.50 0.0 0.0 0.0 0.0
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CAP18 BENT CAP ANALYSIS Ver 6.1
PROB 1 Span 1 (L=100', Type TX54 Girder @ 8.5', 8" Slab, 2" 0O'lay)
(CONTINUED)
TABLE 7. MAXIMUM SUPPORT REACTIONS ( LOAD FACTOR )
STA DIST X MAX + REACT MAX - REACT
( FT ) ( K) ( K)

10 5.00 800.1 471.1

40 20.00 961.6 623 .4

70 35.00 800.1 471.1
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CAP18 BENT CAP ANALYSIS Ver 6.1
PSF HIGHWAY PD- CONTROL- CODED
NO COUNTY NO IPE SECTION-JOB BY DATE
00001 County Highwy Pro# 0000-00-000 BRG APR 27, 2010 Comment

CAP18 Version 6.10 LRFD Example input file. Rectangular Bent, Skew = 0.00
PROB 2 Span 2 (L=120', Type TX54 Girder @ 6.8', 8" Slab, 2" 0O'lay)-Hold

ENGLISH SYSTEM UNITS

TABLE 1. CONTROL DATA

ENVELOPES TABLE NUMBER

OF MAXIMUMS 2 3 4
KEEP FROM PRECEDING PROBLEM (1=YES) 1 1 0 1
CARDS INPUT THIS PROBLEM 0
OPTION TO CLEAR ENVELOPES BEFORE LANE LOADINGS (1=YES) 0
OPTION TO OMIT PRINT (-1=TABLE 4A, -2=TABLE 5, -3=BOTH) 0
SKEW ANGLE, DEGREES 0.000

TABLE 2. CONSTANTS

USING DATA FROM THE PREVIOUS PROBLEM
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CAP18 BENT CAP ANALYSIS Ver 6.1
PROB 2 Span 2 (L=120', Type TX54 Girder @ 6.8', 8" Slab, 2" 0O'lay)-Hold
(CONTINUED)

TABLE 3. LISTS OF STATIONS

NUM OF NUM OF NUM OF NUM MOM NUM SHEAR
LANES STRINGERS SUPPORTS CONTR PTS CONTR PTS

TOTAL 3 6 3 11 6

LANE LEFT 2 26 54

LANE RIGHT 26 54 78

STRINGERS 6.0 20.0 33.0 47.0 60.0 74.0

SUPPORTS 10 40 70

MOM CONTR 6 10 19 23 33 40 47 57 60 65

70
SHEAR CONTR 8 12 38 42 68 72

TABLE 4. STIFFNESS AND LOAD DATA
USING DATA FROM THE PREVIOUS PROBLEM PLUS

NONE
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CAP18 BENT CAP ANALYSIS Ver 6.1
PROB 2 Span 2 (L=120', Type TX54 Girder @ 6.8', 8" Slab, 2" 0O'lay)-Hold
(CONTINUED)
TABLE 4A. DEAD LOAD RESULTS ( WORKING STRESS )
STA DIST X (FT) DEFLECTION (FT) MOMENT (K-FT) SHEAR (K)
-1 -0.50 0.000000 0.0 0.0
0 0.00 0.000000 0.0 0.0
1 0.50 0.000054 0.0 0.0
2 1.00 0.000054 0.0 -0.2
3 1.50 0.000053 -0.2 -0.9
4 2.00 0.000052 -0.9 -1.8
5 2.50 0.000051 -2.1 -2.8
6 3.00 0.000050 -3.7 -113.7
7 3.50 0.000049 -115.7 -224 .6
8 4.00 0.000043 -228.3 -225.5
9 4.50 0.000029 -341.2 -226.4
10 5.00 0.000000 -454.7 -31.3
11 5.50 -0.000047 -372.5 163.8
12 6.00 -0.000109 -290.8 162.9
13 6.50 -0.000182 -209.6 162.0
14 7.00 -0.000264 -128.9 161.1
15 7.50 -0.000351 -48.6 160.1
16 8.00 -0.000440 31.3 159.2
17 8.50 -0.000527 110.7 158.3
18 9.00 -0.000611 189.6 157.4
19 9.50 -0.000686 268.0 156.5
20 10.00 -0.000751 346.1 99.0
21 10.50 -0.000802 367.0 41.5
22 11.00 -0.000839 387.6 40.6
23 11.50 -0.000859 —> 407.6 -13.8
24 12.00 -0.000864 373.8 -68.1
25 12.50 -0.000853 339.5 -69.0
26 13.00 -0.000829 304.8 -69.9
27 13.50 -0.000792 269.6 -70.9
28 14.00 -0.000745 233.9 -71.8
29 14.50 -0.000688 197.8 -72.7
30 15.00 -0.000624 161.2 -73.6
31 15.50 -0.000553 124.2 -74.5
32 16.00 -0.000476 86.7 -75.5
33 16.50 -0.000397 48.7 -132.9
34 17.00 -0.000315 -46.3 -190.4
35 17.50 -0.000236 -141.7 -191.3
36 18.00 -0.000162 -237.6 -192.3
37 18.50 -0.000097 -334.0 -193.2
38 19.00 -0.000046 -430.8 -194.1
39 19.50 -0.000013 -528.1 -195.0
40 20.00 0.000000 —> -625.8 0.0
41 20.50 -0.000013 -528.1 195.0
42 21.00 -0.000046 -430.8 194.1
43 21.50 -0.000097 -334.0 193.2
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CAP18 BENT CAP ANALYSIS Ver 6.1

PROB 2 Span 2 (L=120', Type TX54 Girder @ 6.8', 8" Slab, 2" 0O'lay)-Hold
(CONTINUED)

TABLE 4A. DEAD LOAD RESULTS ( WORKING STRESS )

STA DIST X (FT) DEFLECTION (FT) MOMENT (K-FT) SHEAR (K)
44 22.00 -0.000162 -237.6 192.3
45 22.50 -0.000236 -141.7 191.3
46 23.00 -0.000315 -46.3 190.4
47 23.50 -0.000397 48.7 132.9
48 24 .00 -0.000476 86.7 75.5
49 24 .50 -0.000553 124.2 74 .5
50 25.00 -0.000624 161.2 73.6
51 25.50 -0.000688 197.8 72.7
52 26.00 -0.000745 233.9 71.8
53 26.50 -0.000792 269.6 70.9
54 27.00 -0.000829 304.8 69.9
55 27.50 -0.000853 339.5 69.0
56 28.00 -0.000864 373.8 68.1
57 28.50 -0.000859 407.6 13.8
58 29.00 -0.000839 387.6 -40.6
59 29.50 -0.000802 367.0 -41.5
60 30.00 -0.000751 346.1 -99.0
61 30.50 -0.000686 268.0 -156.5
62 31.00 -0.000611 189.6 -157.4
63 31.50 -0.000527 110.7 -158.3
64 32.00 -0.000440 31.3 -159.2
65 32.50 -0.000351 -48.6 -160.1
66 33.00 -0.000264 -128.9 -161.1
67 33.50 -0.000182 -209.6 -162.0
68 34.00 -0.000109 -290.8 -162.9
69 34.50 -0.000047 -372.5 -163.8
70 35.00 0.000000 -454.7 31.3
71 35.50 0.000029 -341.2 226.4
72 36.00 0.000043 -228.3 225.5
73 36.50 0.000049 -115.7 224 .6
74 37.00 0.000050 -3.7 113.7
75 37.50 0.000051 -2.1 2.8
76 38.00 0.000052 -0.9 1.8
77 38.50 0.000053 -0.2 0.9
78 39.00 0.000054 0.0 0.2
79 39.50 0.000054 0.0 0.0
80 40.00 0.000000 0.0 0.0
81 40.50 0.000000 0.0 0.0
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CAP18 BENT CAP ANALYSIS Ver 6.1

PROB 2 Span 2 (L=120', Type TX54 Girder @ 6.8', 8" Slab, 2" 0O'lay)-Hold
(CONTINUED)

TABLE 5. MULTI-LANE LOADING SUMMARY ( WORKING STRESS )

( *--CRITICAL NUMBER OF LANE LOADS)

MOMENT ( FT-K )

AT DEAD LD LANE POSITIVE LOAD AT LANE NEGATIVE LOAD AT
STA EFFECT ORDER MAXIMUM LANE STA ORDER MAXIMUM LANE STA
6 -3.7
0 0.0 0 0.0
1 0.0 1 0.0
2 0.0 2 0.0
3 0.0 3 0.0
0* 0*
10 -454 .7
0 0.0 0 -184.3 1 2
1 0.0 1 -184.3 1 2
2 0.0 2 0.0
3 0.0 3 0.0
0* 0*
19 268.0
0 265.5 0 14 0 -51.3 0 44
1 183.4 1 6 1 -26.3 3 54
2 91.0 2 26 2 -4.9 2 34
3 0.0 3 0.0
0* 0*
23 407.6
0 261.0 0 15 0 -74.1 0 44
1 176.7 1 6 1 -38.0 3 54
2 107.5 2 26 2 -7.1 2 34
3 0.0 3 0.0
0* 0*
33 48.7
0 167.1 0 19 0 -131.1 0 44
1 128.7 2 26 1 -67.3 3 54
2 44 .6 1 6 2 -12.6 2 34
3 0.0 3 0.0
0* 0*
40 -625.8
0 0.0 0 -189.0 2 30
1 0.0 1 -189.0 2 30
2 0.0 2 -87.8 1 6
3 0.0 3 -87.8 3 54
0* 3%
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CAP18 BENT CAP ANALYSIS Ver 6.1
PROB 2 Span 2 (L=120', Type TX54 Girder @ 6.8', 8" Slab, 2" 0O'lay)-Hold
(CONTINUED)

MOMENT ( FT-K )

AT DEAD LD LANE POSITIVE LOAD AT LANE NEGATIVE LOAD AT
STA EFFECT ORDER MAXIMUM LANE STA ORDER MAXIMUM LANE STA

47 48.7
0 167.1 0 41 0 -131.1 0 16
1 128.7 2 34 1 -67.3 1 6
2 44 .6 3 54 2 -12.6 2 26
3 0.0 3 0.0
0* 0*

57 407.6
0 261.0 0 45 0 -74.1 0 16
1 176.7 3 54 1 -38.0 1 6
2 107.5 2 34 2 -7.1 2 26
3 0.0 3 0.0
0* 0*

60 346.1
0 297 .4 0 46 0 -57.0 0 16
1 216.3 3 54 1 -29.3 1 6
2 101.1 2 34 2 -5.5 2 26
3 0.0 3 0.0
0* 0*

65 -48.6
0 142.9 0 44 0 -46.7 3 58
1 51.9 3 54 1 -46.7 3 58
2 50.5 2 34 2 -14.6 1 6
3 0.0 3 -2.7 2 26
0* 2%

70 -454 .7
0 0.0 0 -184.3 3 58
1 0.0 1 -184.3 3 58
2 0.0 2 0.0
3 0.0 3 0.0
0* 0*
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CAP18 BENT CAP ANALYSIS Ver 6.1
PROB 2 Span 2 (L=120', Type TX54 Girder @ 6.8', 8" Slab, 2" 0O'lay)-Hold
(CONTINUED)

AT DEAD LD LANE POSITIVE LOAD AT LANE NEGATIVE LOAD AT
STA EFFECT ORDER MAXIMUM LANE STA ORDER MAXIMUM LANE STA
8 -225.5
0 0.0 0 -92.2 1 2
1 0.0 1 -92.2 1 2
2 0.0 2 0.0
3 0.0 3 0.0
0* 0*
12 162.9
0 67.8 0 9 0 -11.4 0 44
1 65.8 1 6 1 -5.9 3 54
2 20.2 2 26 2 -1.1 2 34
3 0.0 3 0.0
2% 0*
38 -194.1
0 0.0 0 -100.6 0 20
1 0.0 1 -90.5 2 26
2 0.0 2 -37.8 1 6
3 0.0 3 -5.9 3 54
0* 2%
42 194 .1
0 100.6 0 40 0 0.0
1 90.5 2 34 1 0.0
2 37.8 3 54 2 0.0
3 5.9 1 6 3 0.0
2% 0*
68 -162.9
0 11.4 0 16 0 -67.8 0 51
1 5.9 1 6 1 -65.8 3 54
2 1.1 2 26 2 -20.2 2 34
3 0.0 3 0.0
0* 2%
72 225.5
0 92.2 3 58 0 0.0
1 92.2 3 58 1 0.0
2 0.0 2 0.0
3 0.0 3 0.0
0* 0*
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CAP18 BENT CAP ANALYSIS Ver 6.1
PROB 2 Span 2 (L=120', Type TX54 Girder @ 6.8', 8" Slab, 2" 0O'lay)-Hold
(CONTINUED)

REACTION ( K )

AT DEAD LD LANE POSITIVE LOAD AT LANE NEGATIVE LOAD AT

STA EFFECT ORDER MAXIMUM LANE STA ORDER MAXIMUM LANE STA

10 392.1
0 147.2 1 2 0 -11.4 0 44
1 147.2 1 2 1 -5.9 3 54
2 20.2 2 26 2 -1.1 2 34
3 0.0 3 0.0
0* 0*

40 498.7
0 146 .0 2 30 0 0.0
1 146 .0 2 30 1 0.0
2 43.7 1 6 2 0.0
3 43.7 3 54 3 0.0
3% 0*

70 392.1
0 147.2 3 58 0 -11.4 0 16
1 147.2 3 58 1 -5.9 1 6
2 20.2 2 34 2 -1.1 2 26
3 0.0 3 0.0
0* 0*
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CAP18 BENT CAP ANALYSIS Ver 6.1
PROB 2 Span 2 (L=120', Type TX54 Girder @ 6.8', 8" Slab, 2" 0O'lay)-Hold
(CONTINUED)

TABLE 6. ENVELOPES OF MAXIMUM VALUES ( WORKING STRESS )

STA DIST X MAX + MOM MAX - MOM MAX + SHEAR MAX - SHEAR
( FT ) ( FT-K ) ( FT-K ) ( K) ( K)
-1 -0.50 0.0 0.0 0.0 0.0
0 0.00 0.0 0.0 0.0 0.0
1 0.50 0.0 0.0 0.0 0.0
2 1.00 0.0 0.0 -0.2 -0.2
3 1.50 -0.2 -0.2 -0.9 -0.9
4 2.00 -0.9 -0.9 -1.8 -1.8
5 2.50 -2.1 -2.1 -2.8 -2.8
6 3.00 -3.7 -3.7 -113.7 -175.7
7 3.50 -115.7 -177.8 -224.6 -348.7
8 4.00 -228.3 -352.3 -225.5 -349.6
9 4.50 -341.2 -527.3 -226.4 -350.5
10 5.00 -454 .7 -702.8 2.6 -66.8
11 5.50 -343.1 -594.1 249.8 150.1
12 6.00 -227.1 -485.9 248.9 149.2
13 6.50 -110.0 -378.2 247.9 148.3
14 7.00 6.7 -270.9 247.0 147 .4
15 7.50 122.9 -164.0 246.1 146.5
16 8.00 238.6 -57.7 245 .2 145.5
17 8.50 354 .4 48.3 244 .3 144 .6
18 9.00 470.5 134.9 243 .4 143.7
19 9.50 586.7 206.5 242 .4 142.8
20 10.00 702.9 277.6 175.1 85.3
21 10.50 708.8 291.8 117.6 5.9
22 11.00 743 .7 305.5 116.7 5.0
23 11.50 —> 796.7 318.7 5.5 -49 .4
24 12.00 730.4 278.0 -60.8 -133.0
25 12.50 663.6 236.9 -61.7 -133.9
26 13.00 596.4 195.3 -62.6 -134.9
27 13.50 531.0 153.3 -63.6 -135.8
28 14.00 482.7 110.8 -64.5 -136.7
29 14.50 436.2 67.8 -65.4 -137.6
30 15.00 389.2 24 .4 -66.3 -138.5
31 15.50 341.7 -19.5 -67.2 -139.5
32 16.00 294 .8 -63.9 -68.2 -140.4
33 16.50 249.3 -108.7 -132.9 -208.2
34 17.00 94.0 -211.6 -190.4 -318.8
35 17.50 -61.7 -315.0 -191.3 -319.7
36 18.00 -217.7 -419.3 -192.3 -320.6
37 18.50 -334.0 -525.8 -193.2 -321.5
38 19.00 -430.8 -650.7 -194.1 -322.4
39 19.50 -528.1 -788.3 -195.0 -323.3
40 20.00 -625.8 —> -935.7 50.3 -50.3
41 20.50 -528.1 -788.3 323.3 195.0
42 21.00 -430.8 -650.7 322.4 194.1
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CAP18 BENT CAP ANALYSIS Ver 6.1
PROB 2 Span 2 (L=120', Type TX54 Girder @ 6.8', 8" Slab, 2" 0O'lay)-Hold
(CONTINUED)

TABLE 6. ENVELOPES OF MAXIMUM VALUES ( WORKING STRESS )

STA DIST X MAX + MOM MAX - MOM MAX + SHEAR MAX - SHEAR
( FT ) ( FT-K ) ( FT-K ) ( K) ( K)
43 21.50 -334.0 -525.8 321.5 193.2
44 22.00 -217.7 -419.3 320.6 192.3
45 22.50 -61.7 -315.0 319.7 191.3
46 23.00 94.0 -211.6 318.8 190.4
47 23.50 249.3 -108.7 208.2 132.9
48 24 .00 294 .8 -63.9 140.4 68.2
49 24 .50 341.7 -19.5 139.5 67.2
50 25.00 389.2 24 .4 138.5 66.3
51 25.50 436.2 67.8 137.6 65.4
52 26.00 482.7 110.8 136.7 64.5
53 26.50 531.0 153.3 135.8 63.6
54 27.00 596 .4 195.3 134.9 62.6
55 27.50 663.6 236.9 133.9 61.7
56 28.00 730.4 278.0 133.0 60.8
57 28.50 796 .7 318.7 49 .4 -5.5
58 29.00 743 .7 305.5 -5.0 -116.7
59 29.50 708.8 291.8 -5.9 -117.6
60 30.00 702.9 277 .6 -85.3 -175.1
61 30.50 586.7 206.5 -142.8 -242 .4
62 31.00 470.5 134.9 -143.7 -243 .4
63 31.50 354 .4 48.3 -144 .6 -244.3
64 32.00 238.6 -57.7 -145.5 -245.2
65 32.50 122.9 -164.0 -146.5 -246.1
66 33.00 6.7 -270.9 -147.4 -247.0
67 33.50 -110.0 -378.2 -148.3 -247.9
68 34.00 -227.1 -485.9 -149.2 -248.9
69 34.50 -343.1 -594.1 -150.1 -249.8
70 35.00 -454 .7 -702.8 66.8 -2.6
71 35.50 -341.2 -527.3 350.5 226 .4
72 36.00 -228.3 -352.3 349.6 225.5
73 36.50 -115.7 -177.8 348.7 224 .6
74 37.00 -3.7 -3.7 175.7 113.7
75 37.50 -2.1 -2.1 2.8 2.8
76 38.00 -0.9 -0.9 1.8 1.8
77 38.50 -0.2 -0.2 0.9 0.9
78 39.00 0.0 0.0 0.2 0.2
79 39.50 0.0 0.0 0.0 0.0
80 40.00 0.0 0.0 0.0 0.0
81 40.50 0.0 0.0 0.0 0.0
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CAP18 BENT CAP ANALYSIS Ver 6.1
PROB 2 Span 2 (L=120', Type TX54 Girder @ 6.8', 8" Slab, 2" 0O'lay)-Hold
(CONTINUED)
TABLE 7. MAXIMUM SUPPORT REACTIONS ( WORKING STRESS )
STA DIST X MAX + REACT MAX - REACT
( FT ) ( K) ( K)

10 5.00 569.2 378.4

40 20.00 697.0 498.7

70 35.00 569.2 378.4
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CAP18 BENT CAP ANALYSIS Ver 6.1

PROB 2 Span 2 (L=120', Type TX54 Girder @ 6.8', 8" Slab, 2" 0O'lay)-Hold
(CONTINUED)

TABLE 5. MULTI-LANE LOADING SUMMARY ( LOAD FACTOR)

( *--CRITICAL NUMBER OF LANE LOADS)

MOMENT ( FT-K )

AT DEAD LD LANE POSITIVE LOAD AT LANE NEGATIVE LOAD AT
STA EFFECT ORDER MAXIMUM LANE STA ORDER MAXIMUM LANE STA
6 -4.6
0 0.0 0 0.0
1 0.0 1 0.0
2 0.0 2 0.0
3 0.0 3 0.0
0* 0*
10 -568.3
0 0.0 0 -322.5 1 2
1 0.0 1 -322.5 1 2
2 0.0 2 0.0
3 0.0 3 0.0
0* 0*
19 335.1
0 464 .7 0 14 0 -89.8 0 44
1 321.0 1 6 1 -46.1 3 54
2 159.2 2 26 2 -8.6 2 34
3 0.0 3 0.0
0* 0*
23 509.5
0 456.8 0 15 0 -129.7 0 44
1 309.2 1 6 1 -66.6 3 54
2 188.0 2 26 2 -12.4 2 34
3 0.0 3 0.0
0* 0*
33 60.9
0 292.5 0 19 0 -229.5 0 44
1 225.3 2 26 1 -117.8 3 54
2 78.0 1 6 2 -22.0 2 34
3 0.0 3 0.0
0* 0*
40 -782.2
0 0.0 0 -330.7 2 30
1 0.0 1 -330.7 2 30
2 0.0 2 -153.6 1 6
3 0.0 3 -153.6 3 54
0* 3%
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CAP18 BENT CAP ANALYSIS Ver 6.1
PROB 2 Span 2 (L=120', Type TX54 Girder @ 6.8', 8" Slab, 2" 0O'lay)-Hold
(CONTINUED)

MOMENT ( FT-K )

AT DEAD LD LANE POSITIVE LOAD AT LANE NEGATIVE LOAD AT
STA EFFECT ORDER MAXIMUM LANE STA ORDER MAXIMUM LANE STA

47 60.9
0 292.5 0 41 0 -229.5 0 16
1 225.3 2 34 1 -117.8 1 6
2 78.0 3 54 2 -22.0 2 26
3 0.0 3 0.0
0* 0*

57 509.5
0 456.8 0 45 0 -129.7 0 16
1 309.2 3 54 1 -66.6 1 6
2 188.0 2 34 2 -12.4 2 26
3 0.0 3 0.0
0* 0*

60 432.6
0 520.4 0 46 0 -99.8 0 16
1 378.5 3 54 1 -51.2 1 6
2 176.9 2 34 2 -9.6 2 26
3 0.0 3 0.0
0* 0*

65 -60.7
0 250.0 0 44 0 -81.7 3 58
1 90.9 3 54 1 -81.7 3 58
2 88.4 2 34 2 -25.6 1 6
3 0.0 3 -4.8 2 26
0* 2%

70 -568.3
0 0.0 0 -322.5 3 58
1 0.0 1 -322.5 3 58
2 0.0 2 0.0
3 0.0 3 0.0
0* 0*
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CAP18 BENT CAP ANALYSIS Ver 6.1
PROB 2 Span 2 (L=120', Type TX54 Girder @ 6.8', 8" Slab, 2" 0O'lay)-Hold
(CONTINUED)

AT DEAD LD LANE POSITIVE LOAD AT LANE NEGATIVE LOAD AT
STA EFFECT ORDER MAXIMUM LANE STA ORDER MAXIMUM LANE STA
8 -281.9
0 0.0 0 -161.3 1 2
1 0.0 1 -161.3 1 2
2 0.0 2 0.0
3 0.0 3 0.0
0* 0*
12 203.6
0 118.6 0 9 0 -20.0 0 44
1 115.1 1 6 1 -10.2 3 54
2 35.4 2 26 2 -1.9 2 34
3 0.0 3 0.0
2% 0*
38 -242.6
0 0.0 0 -176.1 0 20
1 0.0 1 -158.4 2 26
2 0.0 2 -66.2 1 6
3 0.0 3 -10.2 3 54
0* 2%
42 242.6
0 176.1 0 40 0 0.0
1 158.4 2 34 1 0.0
2 66.2 3 54 2 0.0
3 10.2 1 6 3 0.0
2% 0*
68 -203.6
0 20.0 0 16 0 -118.6 0 51
1 10.2 1 6 1 -115.1 3 54
2 1.9 2 26 2 -35.4 2 34
3 0.0 3 0.0
0* 2%
72 281.9
0 161.3 3 58 0 0.0
1 161.3 3 58 1 0.0
2 0.0 2 0.0
3 0.0 3 0.0
0* 0*
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CAP18 BENT CAP ANALYSIS Ver 6.1
PROB 2 Span 2 (L=120', Type TX54 Girder @ 6.8', 8" Slab, 2" 0O'lay)-Hold
(CONTINUED)

REACTION ( K )

AT DEAD LD LANE POSITIVE LOAD AT LANE NEGATIVE LOAD AT

STA EFFECT ORDER MAXIMUM LANE STA ORDER MAXIMUM LANE STA

10 490.1
0 257.6 1 2 0 -20.0 0 44
1 257.6 1 2 1 -10.2 3 54
2 35.4 2 26 2 -1.9 2 34
3 0.0 3 0.0
0* 0*

40 623.4
0 255.4 2 30 0 0.0
1 255.4 2 30 1 0.0
2 76 .4 1 6 2 0.0
3 76 .4 3 54 3 0.0
3% 0*

70 490.1
0 257.6 3 58 0 -20.0 0 16
1 257.6 3 58 1 -10.2 1 6
2 35.4 2 34 2 -1.9 2 26
3 0.0 3 0.0
0* 0*
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CAP18 BENT CAP ANALYSIS Ver 6.1
PROB 2 Span 2 (L=120', Type TX54 Girder @ 6.8', 8" Slab, 2" 0O'lay)-Hold
(CONTINUED)

TABLE 6. ENVELOPES OF MAXIMUM VALUES ( LOAD FACTOR )

STA DIST X MAX + MOM MAX - MOM MAX + SHEAR MAX - SHEAR
( FT ) ( FT-K ) ( FT-K ) ( K) ( K)
-1 ~0.50 0.0 0.0 0.0 0.0
0 0.00 0.0 0.0 0.0 0.0
1 0.50 0.0 0.0 0.0 0.0
2 1.00 0.0 0.0 0.3 0.3
3 1.50 0.3 0.3 1.1 -1.1
4 2.00 -1.1 1.1 -2.3 -2.3
5 2.50 -2.6 -2.6 3.4 3.4
6 3.00 4.6 4.6 ~142.1 -250.7
7 3.50 ~144.7 -253.2 -280.7 ~497.9
8 4.00 -285.3 -502.5 -281.9 -499.0
9 4.50 -426.5 -752.2 -283.0 -500.2
10 5.00 -568.3 -1002.6 20.2 -101.3
11 5.50 ~414.1 -853.5 355.2 180.8
—> 12 6.00 -252.0 179.7
13 6.50 -87.7 -557.0 352.9 178.5
14 7.00 76.1 -409.6 351.8 177.4
15 7.50 239.3 -262.8 350.6 176.2
16 8.00 401.9 -116.5 349.5 175.1
17 8.50 564 .9 29.1 348.3 173.9
18 9.00 728.6 141.2 347.2 172.8
19 9.50 892.7 227.3 346.0 171.6
20 10.00 1057.0 312.8 257.0 99.8
21 10.50 1056.8 327.1 185.1 -10.4
22 11.00 1107.7 340.8 184.0 -11.6
23 11.50 —> 1190.4 353.9 16.5 -79.5
24 12.00 1091.3 299.6 -72.4 -198.7
25 12.50 991.6 244 .8 -73.5 ~199.9
26 13.00 891.4 189.4 -74.7 -201.0
27 13.50 794 .5 133.4 -75.8 -202.2
28 14.00 727.8 76.9 -77.0 -203.3
29 14.50 664 .4 19.7 -78.1 -204.5
30 15.00 600.5 -38.0 -79.3 -205.6
31 15.50 536.0 -96.2 -80.4 -206.8
32 16.00 472.6 -155.1 -81.6 -207.9
33 16.50 411.9 -214.5 -166.2 -297.9
34 17.00 187.7 -347.2 -238.0 -462.6
35 17.50 -37.1 -480.4 -239.2 -463.8
36 18.00 -262.2 -615.1 -240.3 ~464.9
37 18.50 -417.5 -753.2 -241.5 -466.1
38 19.00 -538.5 -923.3 -242.6 -467.2
39 19.50 -660.1 -1115.6 -243.8 -468.4
40 20.00 -782.2 —> -1324.5 88.0 -88.0
41 20.50 -660.1 -1115.6 468 .4 243.8
42 21.00 -538.5 -923.3 467.2 242.6
43 21.50 -417.5 -753.2 466.1 241.5
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CAP18 BENT CAP ANALYSIS Ver 6.1
PROB 2 Span 2 (L=120', Type TX54 Girder @ 6.8', 8" Slab, 2" 0O'lay)-Hold
(CONTINUED)

TABLE 6. ENVELOPES OF MAXIMUM VALUES ( LOAD FACTOR )

STA DIST X MAX + MOM MAX - MOM MAX + SHEAR MAX - SHEAR
( FT ) ( FT-K ) ( FT-K ) ( K) ( K)
44 22.00 -262.2 -615.1 464.9 240.3
45 22.50 -37.1 -480.4 463.8 239.2
46 23.00 187.7 -347.2 462.6 238.0
47 23.50 411.9 -214.5 297.9 166.2
48 24 .00 472.6 -155.1 207.9 81.6
49 24 .50 536.0 -96.2 206.8 80.4
50 25.00 600.5 -38.0 205.6 79.3
51 25.50 664 .4 19.7 204.5 78.1
52 26.00 727.8 76.9 203.3 77.0
53 26.50 794 .5 133.4 202.2 75.8
54 27.00 891.4 189.4 201.0 74 .7
55 27.50 991.6 244 .8 199.9 73.5
56 28.00 1091.3 299.6 198.7 72 .4
57 28.50 1190.4 353.9 79.5 -16.5
58 29.00 1107.7 340.8 11.6 -184.0
59 29.50 1056.8 327.1 10.4 -185.1
60 30.00 1057.0 312.8 -99.8 -257.0
61 30.50 892.7 227.3 -171.6 -346.0
62 31.00 728.6 141.2 -172.8 -347.2
63 31.50 564.9 29.1 -173.9 -348.3
64 32.00 401.9 -116.5 -175.1 -349.5
65 32.50 239.3 -262.8 -176.2 -350.6
66 33.00 76.1 -409.6 -177.4 -351.8
67 33.50 -87.7 -557.0 -178.5 -352.9
68 34.00 -252.0 -705.0 -179.7 -354.1
69 34.50 -414.1 -853.5 -180.8 -355.2
70 35.00 -568.3 -1002.6 101.3 -20.2
71 35.50 -426.5 -752.2 500.2 283.0
72 36.00 -285.3 -502.5 499.0 281.9
73 36.50 -144.7 -253.2 497.9 280.7
74 37.00 -4.6 -4.6 250.7 142.1
75 37.50 -2.6 -2.6 3.4 3.4
76 38.00 -1.1 -1.1 2.3 2.3
77 38.50 -0.3 -0.3 1.1 1.1
78 39.00 0.0 0.0 0.3 0.3
79 39.50 0.0 0.0 0.0 0.0
80 40.00 0.0 0.0 0.0 0.0
81 40.50 0.0 0.0 0.0 0.0
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CAP18 BENT CAP ANALYSIS Ver 6.1
PROB 2 Span 2 (L=120', Type TX54 Girder @ 6.8', 8" Slab, 2" 0O'lay)-Hold
(CONTINUED)
TABLE 7. MAXIMUM SUPPORT REACTIONS ( LOAD FACTOR )
STA DIST X MAX + REACT MAX - REACT
( FT ) ( K) ( K)

10 5.00 800.1 466.1

40 20.00 970.4 623.4

70 35.00 800.1 466.1
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Bridge Division

Rev: 09/26/08
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Design:

LRFD Rectangular Bent Cap Design Example - Bent 2

BRG

Ck Dsn:

Date:

BRG

Jun-10

CONCRETE SECTION SHEAR CAPACITY BY AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS, FOURTH EDITION, 2007

Resistance Factors:

Units:lIl

by = 0.9
o = 0.9
¢N = 0.75
Concrete: Mild Steel: Prestressed Steel:
fc= 3.6]ksi fy = 60(ksi fpu = 270(ksi
Ec = 3453|ksi Es = 29000/(ksi Ep = 28500(ksi
SECTIONS
Units 8 | 12 | 33 38 42 47 68 72
Input Data
Bending moment, Mu| kip-ft 502.5 705.0 411.9 923.3 923.3 411.9 705.0 503
Shear force, Vu|  kip 499 354.1 297.9 467.2 467.2 278 354.1 499
Axial force, Nu (+ if tensile)|  kip 0 0 0 0 0 0 0 0
Web width, bv in 42.00 42.00 42.00 42.00 42.00 42.00 42.00 42.00
Shear depth, dv in 36.18 36.18 36.18 36.18 36.18 36.18 36.18 36.18
Mild steel reinf. area, As| in*2 10.92 10.92 10.92 10.92 10.92 10.92 10.92 10.92
Conc area on tension side, Ac| in*2 882 882 882 882 882 882 882 882
Area of stirrups, Av| in"2 0.62 0.62 0.62 0.62 0.62 0.62 0.62 0.62
Stirrup spacing, s in 5 8.5 8.5 5 5 8.5 8.5 5
Prestressed steel area, Aps| in*2
Prestress shear, Vp[  kip
Average prestress, fps|  ksi
Torsional moment, Tu| Kkip-ft
Shear flow area, Ao| in*2
Area of one leg of stirrup, At[ inA2
Perimeter of stirrup, Ph in
Calculated Values
Vc| kip 198.6 205.9 213.2 199.5 199.5 213.2 205.9 198.6
Vs| kip 361.1 219.5 231.3 362.5 362.5 231.3 219.5 361.1
oVn| kip 504 383 400 506 506 400 383 504
Ex 1.00E-03| 9.47E-04| 8.14E-04( 1.00E-03| 1.00E-03 8.14E-04 9.47E-04| 1.00E-03
0| deg 36.70 35.80 34.40 36.60 36.60 34.40 35.80 36.70
B 2.180 2.260 2.340 2.190 2.190 2.340 2.260 2.180
Req'd Shear reinf. Av/S| in"2/in 0.122 0.062 0.037 0.109 0.109 0.037 0.062 0.122
Req'd Torsion reinf. At/S| in*2/in 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Maximum stirrup spacing, Smax| in 5.1 10.0 Tﬁf 14.8 5.7 5.7 7«'\( 14.8 10.0 5.1
Conclusion
Shear Reinforcing OK OK OK OK OK OK OK OK
Longitudinal Reinforcing| FAILED OK OK FAILED | FAILED OK OK FAILED
Note: Longitudinal Reinforcing check can be ignored for typical multi-column bent caps. For straddle bents with no overhangs,
this check must be considered. Refer to LRFD 5.8.3.5 for further information. TxDot Max
If torsion is not being considered, leave last five rows of input data blank. Spa. = 12in
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The use of this standard is governed by the "Texas Engineering Practice

DISCLAIMER:

Act".

No warranty of any kind is made by TxDOT for any purpose whatsoever.

TxDOT assumes no responsibility for the conversion of this standard to

other formats or for incorrect results or damages resulting from its use.

ACC:

LEVELS DISPLAYED

TABLES OF CONSTANT ©, TABLE OF VARIABLE @ TOTAL
QUANTITIES QUANTITIES FOR ESTIMATED
Bar | No. |Size Length Weight 3 COLUMNS QUANTITIES
A T #11 37'-8" 1401 Class
38. 000’ — - ngn Bars V Bars Z Reinf Class
B #11 37'-8 1401 H ~ # 3 ~ #3 c
Conc 30 9 <oiral Steel Cone
19. 000’ 19. 000’ D 4 1D | 17-8" 28 (Cols) pira
Column Spacing 4.000' o 15. 000/ 15. 000’ _,_ 4.000’ S 56 | #5 13'-6" 789 Ft cY Length | Weight| Length | Weight Lb (%3¢
Beam Spacing 2.000! T 4 Spaces at 8.500° = 34.000’ 2.000 T 10 | #5 37'-8" 393 20 15.7 22'-3"| 2,270 | 330’'-6" 373 6,654 32.9
SPAN 1 | Reinforcing Steel Lb | 4,011
| Class "C" Concrete cY 17.2
. Vg |
[«2] r
. ° ‘ Fi ¢ Structure € Girder #5—=
- _ ‘ | | |
— — ! 1
B 1 _ +, 7/1,\*,7,,7,4‘7,,, ,,,,,,, #,‘A 7777777777 e — - . /I,\i, R
« , ' , | Adjust Bars V length by 1 Ft and Bars Z length by 15.7398 F+t
\“') %F*’*’T’L’ffxﬁ*f*‘ H 77,7‘,7/,7‘,7\, f‘ ffffff LfoffoTfo‘ -4 - ®foreaohIineorf‘oofofvoriaﬂon in "H" value.
> \ oy ¥ N
i R el T TN T T T - - = ST s s — -t T - - — - Adjust Reinforcing Steel Total by 120 Lbs and Class "C" Conc by
o \\}’/ i i \\i// i i \\i’/ 0.7854 CY for each |inear foot of variation in "H" value.
1
% - \\\,Q Bearing Level 3'-0" for \\\Q c & ¢ Colums ?gﬁié?dg \\
:_ Bearing Seat (Typ) ap o lumi Boams only)J
~——€ Girder =t € Girder #6 —=
Beam Spacing 2.000 5 Spaces at 6.800° = 34.000' 2.000/
SPAN 2
PLAN
& Beam ©
. 3'°6 Level with wood 17-6% 1"-6",
Sym about € SWUC*;’T ////7 A float finish ‘/
! ? Top of C c
Uniform slope ‘ Frer=" 5 op ot tap s g
between bearings A ; . SH-' -7 T = o
: b £ X
s T A \ It < Dowel D ~ 1 4" Dia s
| el r * x 1/-8" (smooth) at
| 3 _JL2 Va" outside beams only
X 1 o o o @ .‘ .n T
] — i : P BEARING SEAT DETAIL
? “ ! \&—B (Bearing surface shall be clean and
" kY ' free of all loose material before
‘ \L placing bearing pad.)
= ‘ SECTIONS A-A
--fﬁ_—_& + ‘ l
T ==+ Cons B
T=E=H| Joint !
=i (Typ — g GENERAL NOTES:
— = = 3°-1 Yy Designed according to AASHTO LRFD Bridge
‘ ‘ Design Specifications, 5th Edition (2010).
. [ ‘ 6" Class "C" concrete strength f'c = 3,600 psi.
3 '5 E Ty All Cap reinforcing shall be Grade 60.
0 g Ef_’ yP Column and Drilled Shaft reinforcing may be
gl o+ 25 — Grgde 40. < s
/g s A =27/ _Q" g -l a = ee Foundation Detail Standard Sheet, FD
Bars S 6 ES _ 3'-0 15 ES =10’-0 5 ES =2"-0 |1°-6 ol & 463 | N for all foundation details and notes. '
Spacing =2'-3 ‘ A 2 <5 _ Calculated Foundation Load = 290 ™m/, qon
| 1
8 I 28 b
Ny |3 T s HL-93 LOADING
—T | o =A—F BARS S
O
|, S BARS 7 =& Texas Department of Transportation
i ¢ y 4 Deslgn Divislon (Bridge)
T
2" | z
INTERIOR BENT
£ V (Extend 2'-3" ‘
= Min into Cap) '
- Einished —|-~ | BENT CAP DESIGN
S round v | EXAMPLE
- === Z Top of Dr Shaft |
_ T or Footing ‘ N
=TI} Const Joint \‘ L\[
See Layout for | | ' FILE: ON: BRG ck: BRG ow: BRG ck: BRG
foundation T}’De.//‘ | ©7TxDOT April 2010 DISTRICT FEDERAL AID PROJECT SHEET
See FD sr)ee*l' REVISIONS XX
for de+0| Is' l(:l\ —ll HALF ELEVATION COUNTY CONTROL | SECT | JOB |HIGHWAY
_ _ _ _ County XXX | X | xxx [ xxxx
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