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Section 1

Summary of Design Information

REFERENCES:
AASHTO LRFD Bridge Design Specifications
ASTM C1504 Standard Specifications for Precast Reinforced Concrete 3 Sided
Structures for Culverts, Storm Drains and Sewers
ACI 318 Building Code Requirements for Structural Concrete
NPCA Quality Control Manual for Precast Plants
Plans: Proposed Improvement Route TH3 Bridge #6, Richmond VT, sheet 1 of 36 to
sheet 36 of 36
Specifications: Section 540: 4 pages

COMPUTER PROGRAMS:
Mathcad
STAAD Pro
CSI LRFD Wing wall Spreadsheet

DESIGN PARAMETERS:
Concrete:
Design strength "¢ = 6000 psi
Unit weight = 150 pcf
Reinforcing:
Yield strength fy = 60,000 psi
Cover to reinforcing = 2" Top of Top Slab; 1.5 elsewhere u.n.o.

Soil: Unit weight = 140 pcf
Lateral earth pressure coefficient (max.) = .50
Lateral earth pressure coefficient (min.) = .25

Earth Cover: 0.5~ 1.0°

Live Load: HL93



Section 2
Mathcad Calculations
26’ x 10’ 3-Sided Culvert
HI.93, 0.5°-1.0" Earth Cover
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LRFD METHOD Reference Dwg:

26 ft x 10ft (3 sided - bottom open) HL93; C22312-L0O1
Earth Cover : 0.5ft - 1.0ft

REFERENCES:

1. ASTM C1504 Standard Specification for Precast Concrete 3-Sided Culverts,Storm Drains
and Sewers;

2. AASHTO LRFD Bridge Design Specifications

3. Attachment A: STAAD.Pro Computer Output for Culvert; Fixed Support in Global X-Dir. at
Joint 2 and Bending Moment & Shear Force Diagrams - HL93

4. Attachment B: STAAD.Pro Computer Output for Culvert; Spring Support (200 kips/ft) in
Global X-Dir. at Joint 2 and Bending Moment & Shear Force Diagrams - HL93

DESIGN PARAMETERS:

Ibf Lo
:=62.4. L t of
=6 7 unt weight of water Yo:=150- o unit weight of concrete

ll]:t ft3
7,.:=140 —]: unit weight of earth DE,;:=0.5 ft Depth of earth Cover -Min
ft
I DE, + DE, o5 o DFE,:=1.0 ft Depth of earth Cover -Max
i ™ o Depth of earth Cover -Average
. Length of tire contact area
Lyp:=10-in -parallel to span
K =5 max. earth pressure coefficient
factor for distribution of . -
LLDF:=1.10  |iye load with depth of fill K, =.25 min. earth pressure coefficient
Geometry:
ClearSpan:=26- ft ClearSpan ClearRise:=10- ft ClearRise
Member Properties:

. , , t,:=16+1 lab thick
b,:=12-in design section width =16 eRis Rl EiEes
t,=10-in wall thickness
Lo ction:=7.5+ft Section Length

t
Span:=ClearSpan+t,=26.833 ft Rise:=ClearRise + (Et} =10.667 ft

trfin = ClearSp;g-f- 10-/t =1.2 ft Estimate Slab Thickness
AASHTO Table 2.5.2.6.3-1
_ DEare 'ft . . .
F.:=1+0.2. =1.005 Soil-Structure Interaction
ClearSpan+2-t, Factor

AASHTO Egn 12.11.2.2.1-2

03/17/15 26ftx10ft-Input and Design.mcdx
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Dead Load: (DL)

b
Dpoy=F,+Y¢+*DE - ft+ 1+ ft=105.569 f_f Dead Load

Live Load: Design Truck Multiple presence factor M:=1.2
F,:=8000-1bf Axle load 1 F,;:=32000-1bf Axleload 2 & 3
Im:=33+(1.0-0.125-DFE,) Im=30.938 Dynamic load Im

( ) allowance Ii=1+——=1.309
100
I'=max (1,I;) I=1.309
E,.,=96in+ (1 44 Clc#fpa") —11.12 ft Distribution - perpendicular o span
E\pora'=Ly+ (LLDF+DE, +in) =0.879 ft Distribution - parallel to span

D:=6.ft Wheel spacing across

a Design truck D1:=14.ft Typical Axle spacing
M-I-F,.ft . M-I+Fyy- ft :
P1 :=—1f:(1.13-10“) Ibf P2 ==—23f=(4.522-103) Ibf
E perp E perp
M.I-F,,-ft -
P3 :=—2"’“f:(4.522-10"') Ibf
Eperp

Live Load: Design Tandem

Fg,:=25000-1bf Axleload 3 & 4 Multiple presence factor M:=1.2
Im:=33. (1.0—0.125-DE1> Im=30.938 Dynamic load i Im
allowance 1;=1 +ﬁ" 1.309

I'=maz (1,1 I=1.309

E, p=96-in+ (1.44 -%ﬁ) =11.12 ft  Distribution - perpendicular to span

Epuq=Lp+ (LLDF+DE, -in) =0.879 ft Distribution - parallel to span

D:=6-ft Wheel spacing across

a Design tandem
]\'I‘I‘Fg_l 'ft 3 D3 ::4’ft Distﬂnce b’etwe'en

P3:=— % —(3.532.10 > ibf Axles of a Design tandem

E

perp

03/17/15 26ftx10ft-Input and Design.mcdx
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Live Load: Design Lane load Applicable only if Span is greater than 15ft
w
Wip:=640- l]lc){ Design Lane load over 10 ft width W= 180 =64 %f Lane Load

Lateral Earth Pressure:
H1:=DE,. ft+1,=2.333 ft

H2:=H1+ClearRise=12.333 ft

LEPMIN =K, ; +7.-1-ft=35 @
ft
Ibf
LEPMAX =Ko+ 1+ ft=70 2L
ft

Minimum (EMIN) top of wall

bf
Wy :=H1 e LEPMIN =81.667 F
Maximum (EMAX)

w,y=H1- LEPMAX = 163.333 l;_f

soil depth at top of wall
soil depth at bottom of wall

minimum lateral earth pressure
maximum lateral earth pressure

bottom of wall

w,, = H2 - LEPMIN =431.667 %ﬁ

Wep,:=H2+ LEPMAX =863.333 ﬂ
ft

Approaching Wheel Load (Surcharge) : (AWL)

W, = (30'.ft) '7e'ft'KmaI:210 ?_{

Internal Fluid Pressure: (IFP)

Wy, =7, *ClearRise«1. ft =624 of
ft

03/17/15

bottom of wall

26ftx10ft-Input and Design.mcdx
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03/17/15

Design Load Combinations:

The following load combinations are considered:

1. DEFLECTION CHECK (Load Cases 600):
1.0LL + 1.0Emin

2. Spring check (Load Cases 500):
1.0DL +1.0LL

STRENGTH I
3. For the Maximum Moments & Forces in the Culvert:

* 1.35DL+ 1.75LL + 1.35Emax+1.75AWL - For Max. Outside the Culvert (Negative) Moment

in the walls and slab) - Load Cases 100's;
* 1.35DL+ 1.75LL + 1.0Emin+1.0Wins - For Max. Inside of the Culvert (Positive) Moment

in the slab -- Load Cases 200's.
4. Cracking Load Combinations:

* 1.0DL+ 1.0LL + 1.0Emax+1.0AWL - For Max. Outside the Culvert (Negative) Moment in

the walls and slab) - Load Cases 300's;
* 1.0DL+ 1.0LL + 1.0Emin+1.0Wins - For Max. Inside of the Culvert (Positive) Moment in

the slab - Load Cases 400's.
Where,

* DL - Dead Load;

e LL-Live Load;

* E - Soil Pressure Load;

* AWL - Approaching Wheel Load ( Surcharge);
* Wins - Inside Water Pressure Load.

26ftx10ft-Input and Design.mcdx
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STRUCTURAL DESIGN
CALCULATIONS

STAAD.Pro ANALYSIS RESULTS:

50f12

t:=t, top slab thickness
Att. X-Dir,
,% s—uglrg ort Max. Support Top Slab Negative Top Slab Positive
- Conditions Displ. (Outs. Face) Moment (Ins. Face) Moment
kips/ft
"A": Fixed d:=0-in M1pgy:=41.22« ft-kip M2py3:=82.27 ft - kip
"B":  Spring d:=0.124 «in M1gg5:=43.16- ft - kip M2gy5:=86.20- ft-kip
X-Dir.
Py T /.
Support Wall Negative Wall Lol
Conditions  (outs. Face) Moment Shear S
kips/ft
Fixed M3pg3:=40.78+ ft - kip Vwpggs:=8.59« kip VSpgs:=18.52 « kip
SQI'i g ]\’.[35‘93 ::42-60’ft‘k7:p Vw393 = 8-77’kip V8393 = 18.52’kip

Mgy :=maz (M1py;, M1gg) = (4.316-10") ft-ibf
M gpi=maz (M2pe, M2gy,) = (8.62-10") ft.Ibf
My =maz (M3py;, M3ges) = (4.26-10") ft.lbf
Vuw=maz (Vwgys , Vwggs) =8.77 kip

Visi=maz (Vspy,, Vsgg3) =18.52 kip

Max Negative Moment in Top Slab
Max Positive Moment in Top Slab
Max Negative Moment in Wall
Max Shear in Wall

Max Shear in Top Slab

TOP SLAB, BOTTOM REINFORCEMENT; Members 3 & 4:

Shear Capacity

fo=5 rebar clear

distance

ksi c:=1.5-in

d1:=0.9.d=12.656 in

dpy=0.72-t=11.52 in

¢V,:=.9+.0316+8\/f, - ksi+b,-d, = (1.932.10") 1bf

dy:=0.875+in

d
d::t—c—é’:14.063 in

bar diameter

/6::2

d,==mazx (d,;,d,,) =12.656 in

V,s=(1.852.10") ibf

if (#V.>V,s,“OK” ,“NG See further analysis below”) =“OK”

03/17/15

26ftx10ft-Input and Design.mcdx
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Minimum, Temperature and Shrinkage Reinforcement:

Check Minimum Reinforcement, Ratio of Reinforcement Area to GROSS Concrete Area:
** 3.Sided Culvert - AASHTO 12.14.5.8
Ast/Agross = 0.002:

Primary reinforcement in the direction of the span, at all cross sections subject to flexural
tension, at the inside face of walls, and in each direction at the top of the slabs if cover <2ft.;

Aggini=12+in+t-0.002=0.384 in”

Positive (Inside Face) Moment:

A =1.8ein Selected Steel Area; f,:=5000 psi
si= L0 Use #7 @ 4in As = 1.8in"2 _ _
SpacingUsed:=4 Spacing
A *
f,:=60000 a::#:Q.llS m f,,:=60000 - psi
) )
' 85f. +12in '

4
¢J\-[,,::.95-As-fy-(d—g\!:(1.112-10°> ft-lbf M,sp=(8.62:10") ft-1bf

2)
’Lf <¢]\In >]\'IuSP , “OK?” , “NG”) —“OK”

AASHTO Crack Control: Top Slab (Critical Ms)
% Culvert- AASHTO 5.7.3.4 & 12.14.5.7
M :=53830-ft-Ibf Service Load Moment

N,:=1940.1bf Axial thrust at Service limit state (Value Concurrent with Ms)

M,
e=—2 +./d—-t_\.:339.032 in
N, o 2)
. mar = -9
§=074401-[€) 23151 Imaz . o .
\d} .71 =nun (.7 7.7771(1.1') J 1=0.9
=1 —1.039
1— jled
e
M 4N, a- L)
fo= = (2_779. 104) pst  Reinforcement stress under service load condition
Agegleied
d
d, i=c+—2=1.938 in
2
¥.:=0.75 Class 2 Exposure factor

03/17/15 26ftx10ft-Input and Design.mcdx
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d,
= +—  =1.197
0.7- (t—d,)
700 d
Spacing := f% —2.%¢ - 11.908
mn
By == if (Spacing > SpacingUsed, “OK” , “NG”) = “OK”

ksi
AASHTO Crack Control: Top Slab (Critical Ns)
*** Culvert- AASHTO 5.7.3.4 & 12.14.5.7
N :=5770-1bf Axial thrust at Service limit state
M :=43790- ft-Ibf Service Load Moment (Value Concurrent with Ns)

M
e:=—3+/d—§):97.134 in

N, |
j::0.74+0.1-./%\|=1.431 P
\d) maz = - FL=min (J, frmas) j1=0.9
=1 115
1 jl-d
e
M,+N,. ./d—i\.
fo= \_ 2 = (2.14- 104) pst Reinforcement stress under service load condition
Agegleied
d
di=c+—2=1.938 in
2
Ye:=0.75 Class 2 Exposure factor
d
By=1+———° __=1.197
0.7-(t—d,)
7007, d,
Spacing := Te _a. —~.=16.627
3 £ in
* ksi if (Spacing > SpacingUsed , “OK” , “NG”) = “OK”

Top Slab: Bottom Distribution Reinforcement:

% . AASHTO 9.7.3.2; DE,=1
Bott | Reqg'd:
ottom Steel Req'd Ws:=Span
100 5
P = «ft " =19.305 P =50
sd Ws? f 9.3 TREG If the main reinforcement parallel to the traffic;

03/17/15 26ftx10ft-Input and Design.mcdx
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P P:=min (P, Pp,)

A, =0.347 in”
0

sd =

Walls: Members 1 & 2

Shear Capacity
fer=5 ksi c:=1.5.in rebarclear dy:=0.875+in bar diameter

distance 4

di=t,—c—— d=8.063 in B:=2
d,=0.9.d=7.256 in 2
d,:=0.72-t,=7.2 in d,=maz (d,, ,d,,) =7.256 in
PV,:=0.9+.0316-B-\/f, +ksi-b,-d,=(1.107-10") Ibf V,w=(8.77-10") 1bf
1

’Lf (¢Vc > Vu“' , “OK” , “NG”) — “OK”
Minimum Reinforcement:
Check Minimum Reinforcement, Ratio of Reinforcement Area to GROSS Concrete Area:
% 3.Sided Culvert - AASHTO 12.14.5.8
Ast/Agross = 0.002:

Primary reinforcement in the direction of the span, at all cross sections subject to flexural
tension, at the inside face of walls, and in each direction at the top of the slabs if cover <2ft.;

Agpin=12+in-1,.0.002=0.24 in’

Negative (Outside Face) Moment
(Use the Same Reinforcement as in the Top Slab:

A =1.44-in’ Selected Steel Area; SpacingUsed =5 Spacing
A Use #7 @ 5in As= 1.44in"2 _
f.=5000 psi
Ay f
f.,:=60000 a=—_"*"Y  _1.694 in .
! 85+ f,«12+in £,7=60000- psi

oM, ==-95'As'fy'(d—§}=(4-935-10“) ftIbf ]\1’1,‘1':(4.26.10‘ ) ft-lbf

if (¢M,> M.y, “OK” ,“NG”) = “OK”

AASHTO Crack Control: Wall (Critical Ms)
** Culvert- AASHTO 5.7.3.4 & 12.14.5.7
M :=27370-ft-lbf  Service Load Moment

N,:=8180-1bf Axial thrust at Service limit state (Value Concurrent with Ms)

03/17/15 26ftx10ft-Input and Design.mcdx
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M
e=s (g _40.014in
N, | 2]

§

> { € \ jTIZ(LT = '9
=0.74+0.1.)—;=1.239 ' . C .
J kd}' JL:=m0n (J, Jmaa) j1=0.9
i=— 1 192
1 jled
e
M,+N,- (d—i\u
fo= = (2.58 . 10“) pst Reinforcement stress under service load condition
Agejleied

d
d=c+-2=1.938 in

2
Ye:=0.75 Class 2 Exposure factor

d

Be=1+—=°  =1.197

0.7+ (t—d,)

700 d,
Spacing=—— ¢ _2.% _13.127
5.t
° ksi if (Spacing > SpacingUsed , “OK” ,“NG”) = “OK”
AASHTO Crack Control: Wall (Critical Ns)
** Culvert- AASHTO 5.7.3.4 & 12.14.5.7

N;:=11490.1bf Axial thrust at Service limit state

M, :=24080- ft - Ibf Service Load Moment (Value Concurrent with Ns)

M
e=—"+ (d——t-\. =25.211 in

N 2)
§=0.7410.1.{€) = 1.053 o

\d/ Imaa = F1=100 (5 o) j1=0.9

=1 1404

1 jled

e

M, +N,- (d—i\-

fo= = (1.974 . 10") pst  Reinforcement stress under service load condition

A,ejleid

03/17/15 26ftx10ft-Input and Design.mcdx
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d
dc==c+7b:1.938 in

Class 2 Exposure factor

%Y.:=0.75
Bo=l+—°  =1.197
’ 0.7-(t—d,)
700 d,
Spacing=—— ¢ _2.% _ 18343
fs in
By =
st
if (Spacing > SpacingUsed ,“OK” ,“NG”) = “OK”

Inside Wall Face Vertical Reinforcement;
Agpini=12+in+t,0.002=0.24 in’ Use #4 @ 10in ;

Inside Wall Face Horizontal Reinforcement;

t
Ay=12+in. 21".0.002:0.12 in’ Use #4 @ 18in ;

TOP SLAB, TOP REINFORCEMENT; End of Span
- Use the same Reinforcement as in the Wall;
Negative (Outside Face) Moment:

. rebar clear dy, .
c:=2.0«in distance d::t—c—?: 13.563 in

A =1.44in> Selected Steel Area; SpacingUsed:=5 Spacing
simSARm Use #7 @ 5in As= 1.44in"2
A, =5 )
f,,=60000 Q= s fy —1.694 in f.:=5000 psi
‘ 85+f,+12+in

f,=60000 . psi

@M, =95 A - f, - ( d—%} =(8.607-10") ft-Ibf M, oy=1{4.316-10") ft.1vf
Zf (¢]‘[n >]\[us\' . “OK” , “NG” — “OK”

AASHTO Crack Control: Top Slab (Critical Ms)
#* Culvert- AASHTO0 5.7.3.4 & 12.14.5.7

M :=27810.ft-lbf Service Load Moment
N :=5770-1bf Axial thrust at Service limit state (Value Concurrent with Ms)

N,

8

M
e:= 3+./d—i\.:63.4 n
\ 2)

03/17/15 26ftx10ft-Input and Design.mcdx
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> {e\ jmaT ::'9
=0.74+0.1-}—y=1.207 ‘ . o .
J kd} Jl=min <.77.7ma:r,) J71=0.9
izz*} =1.238
1 jl-d
e
M,+N,. {d—%)
fo= = (1.681 . 104) psi Reinforcement stress under service load condition
Agejleied
d
d,:=c+—2=2.438 in
2
Y.:=0.75 Class 2 Exposure factor
d,
B=1+——°  =1.257
’ 0.7+ (t—d,)
700- d
Spacing = Yo 9. —© =19.983
s s in
* ksi if (Spacing > SpacingUsed , “OK” ,“NG”) = “OK”

AASHTO Crack Control: Wall (Critical Ns)

*** Culvert - AASHTO 5.7.3.4 & 12.14.5.7
Ng:=5770-1bf Axial thrust at Service limit state

M,:=27810- ft- Ibf Service Load Moment (Value Concurrent with Ns)

M
e:= s+,{d—i\.:63.4in
N, A\ 2)

=0.74+01.1€) 21,207
\d)

Jmaz="-9 jl:==min (] fjm(u‘) j1=0.9
i::—%: 1.238
1 jld
e
M+N,. (d—i\.
fo= = (1.681 . 10‘1> pst  Reinforcement stress under service load condition
Agjleied
d, )
d,i=c+—=2.438 in
2
Ye:=0.75 Class 2 Exposure factor

03/17/15 26ftx10ft-Input and Design.mcdx
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d,
189:2 14— —  =1.257
0.7+ (t—d,)

700 d

Spacing=— 1 2.2 _19.983
fs in
O i
if (Spacing > SpacingUsed ,“OK” ,“NG”) = “OK”

Calculate a Cut Off Point:-
Per Moment Envelope Diagram, top Reinforcement is not req'd at a distance of 4.5ft from
Culvert Inner corner. )

Lewog=4.5-t d,=0.875 in
Use Max. from a1, a2 & a3 (Refer to Section 5.11.1.2.1):

a2:=15+d,=13.125 in  a3:=2P" _16.1 in

al:=d=13.563 in

a:=maz(al,a2,a3)=16.1 in
- _ Cut #7 Bars (top Reinforcement) @ a distance
Lpar*=Lewosr+as1.7=6.781 ft  o¢) Bar from the culvert inner Corner.

CHECK DEFLECTION:

Max. Vertical Displacement at Joint 4 from the Load Case #600 (1.0LL):

Displ,:=0.187-in - Fixed Support in Global X-Dir. at Joint 4 - HL 93

Displ,:=0.186-in - Spring Support in Global X-Dir. at Joint 4 - HL 93

Displ:=mazx (Displ; , Displ,) =0.187 in

Allowable Displacement: 1/800 of Span Length

AllowDispl := Span =0.403 in
800

if (AllowDispl> Displ , “OK” ,“NG”) = “OK”

03/17/15 26ftx10ft-Input and Design.mcdx
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26’ x 10’ 3-Sided Culvert: HL.93
0.5’-1" Earth Cover Incl. BM & SF diagrams
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PAGE NO.

LR SRR S A R R R RS R R R e  E R ]

STAAD.Pro V8i SELECTseriesS

Version 20.07.10.65
Proprietary Program of
Bentley Systems,

Time= 9:50:47

USER 1ID:

LR AR EREEEEEEEEEEEEEE R R R R R I I I 2 2 S S e g

STAAD SPACE

INPUT FILE: 26x10-HL93-fixed.STD

2
3
4
5
6
7
8

.
.
.

9.

10
11
12
13
14
15
16

.

17.

18
19
20
21
22
23
24
25

.

26.

27
28
29
30
31
32
33

.

34.

35

.

36.

37

38.

VIKINGSCANYON \Departments'\Precast

START JOB INFORMATION
ENGINEER DATE 03/16/15
ENGINEER NAME BK

END JOB INFORMATION

INPUT WIDTH 79

UNIT FEET KIP

JOINT COORDINATES

1 -13.415 0 0; 2 13.415 0 G;
5 13.415 10.666 0

MEMBER INCIDENCES
113,225 334; 454
DEFINE MATERIAL START
ISOTROPIC CONCRETES5000

E 580390

POISSON 0.17

DENSITY 0.15

ALPHA 5.5E-006

DAMP 0.05

END DEFINE MATERIAL
MEMBER PROPERTY AMERICAN
1 2 PRIS YD 0.83 2D 1

3 4 PRIS YD 1.33 z2D 1
CONSTANTS

MATERIAL CONCRETE5000 ALL
SUPPORTS

1 FIXED BUT MZ

2 FIXED BUT MZ

MEMBER OFFSET

3 START 0.415 0 0

4 START -0.415 0 0

1 END 0 -0.666 0

2 END 0 -0.666 0

DEFINE MOVING LOAD
***TRUCK

TYPE 1 LOAD 1.13 4.522 4.522
DIST 14 14

***TANDEM

2]

*

*

*

*

*

* Date= APR
*

*

*

*

Inc.
1, 2015

*
*
*
*
*
*
*
*
*

ngineeringiCalculations \CYLVERTS-3sided-Bottom-0pen 2015 LRFDYC22312\§

1

TEAL26x10-&

i

Wednesday, April 01, 2015, 09:54 AM

1 Rage 1 of 38



wednesday, April 01, 2015, 09:54 AM

STAAD SPACE 7 -- PAGE NO. 2

39. TYPE 2 LOAD 3.532 3.532

40. DIST 4

41. * Kk Kk

42. LOAD 1 LOADTYPE NONE TITLE LOAD CASE 1- UNIFORM LOAD -COVER 1.0FT
43. MEMBER LOAD

44. 3 4 UNI GY -0.106

45, SELFWEIGHT Y -1

46. LOAD 2 LOADTYPE NONE TITLE -EMAX

47. MEMBER LOAD

48. 2 TRAP GX -0.863 -0.163

49, 1 TRAP GX 0.863 0.163

50. LOAD 3 LOADTYPE NONE TITLE -EMIN

51. MEMBER LOAD

52. 2 TRAP GX -0.432 -0.082

53. 1 TRAP GX 0.432 0.082

54. LOAD 4 LOADTYPE NONE TITLE -AWL

55. MEMBER LOAD

56. 2 UNI GX -0.21

57. 1 UNI GX 0.21

58. LOAD 5 LOADTYPE NONE TITLE -IPF-WATER INSIDE
59. MEMBER LOAD

60. 2 TRAP GX 0.624 0 0

61. 1 TRAP GX -0.624 0 0

62. LOAD 6 LOADTYPE NONE TITLE LOAD CASE LANE
63. MEMBER LOAD

64. 3 4 UNI GY -0.064

65. LOAD 10 LOADTYPE LIVE TITLE LOAD CASE TRUCK
66. LOAD GENERATION 12

67. TYPE 1 -41.415 10.666 0 XINC 2

68. LOAD 30 LOADTYPE LIVE TITLE LOAD CASE TANDEM

**WARNING-A MOVING LOAD THAT WOULD HAVE BEEN APPLIED BEYOND THE X AND Z RANGES
OF THE STRUCTURE HAS BEEN IGNORED. CASE= 11 WHEEL 1 OF 3
**WARNING-A MOVING LOAD THAT WOULD HAVE BEEN APPLIED BEYOND THE X AND Z RANGES
OF THE STRUCTURE HAS BEEN IGNORED. CASE= 11 WHEEL 2 OF 3
**WARNING-A MOVING LOAD THAT WOULD HAVE BEEN APPLIED BEYOND THE X AND Z RANGES
OF THE STRUCTURE HAS BEEN IGNORED. CASE= 12 WHEEL 1 OF 3
**WARNING-A MOVING LOAD THAT WOULD HAVE BEEN APPLIED BEYOND THE X AND Z RANGES
OF THE STRUCTURE HAS BEEN IGNORED. CASE= 12 WHEEL 2 OF 3
**WARNING-A MOVING LOAD THAT WOULD HAVE BEEN APPLIED BEYOND THE X AND Z RANGES
OF THE STRUCTURE HAS BEEN IGNORED. CASE= 13 WHEEL 1 OF 3
**WARNING-A MOVING LOAD THAT WOULD HAVE BEEN APPLIED BEYOND THE X AND Z RANGES
OF THE STRUCTURE HAS BEEN IGNORED. CASE= 13 WHEEL 2 OF 3
**WARNING-A MOVING LOAD THAT WOULD HAVE BEEN APPLIED BEYOND THE X AND Z RANGES
OF THE STRUCTURE HAS BEEN IGNORED. CASE= 14 WHEEL 1 OF 3
**WARNING-A MOVING LOAD THAT WOULD HAVE BEEN APPLIED BEYOND THE X AND Z RANGES
OF THE STRUCTURE HAS BEEN IGNORED. CASE= 14 WHEEL 2 OF 3
**WARNING-A MOVING LOAD THAT WOULD HAVE BEEN APPLIED BEYOND THE X AND Z RANGES
OF THE STRUCTURE HAS BEEN IGNORED. CASE= 15 WHEEL 1 oF 3
**WARNING-A MOVING LOAD THAT WOULD HAVE BEEN APPLIED BEYOND THE X AND Z RANGES
OF THE STRUCTURE HAS BEEN IGNORED. CASE= 15 WHEEL 2 OF 3

*ADDITIONAL MOVING LOAD MESSAGES SUPPRESSED
*ADDITIONAL MOVING LOAD MESSAGES SUPPRESSED

69. LOAD GENERATION 9

70. TYPE 2 -17.415 10.666 0 XINC 2

71. ***TRUCK

72. LOAD COMB 100 COMBINATION LOAD CASE -MAX MOMENT OUTSIDE

VAKINGSCANYON \Departments ' Precast SngipeeringiCalculations\CULVERTS-3sided-Bottom-0Opent20i5\LRFDVC22312 \FERV\26x10-EL93-fixed.anl Rage 2 of



STAAD SPACE

73.
74.
75.
76.
77.
78.
79.
80.
81.
82,
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.
100.
101.
102.
103.
104.
105.
106.
107.
108.
109.
110.
111.
112.
113.
114.
115.
116.
117.
118.
119.
120.
121.
122.
123.
124.
125,
126.
127.
128.

YAKINGSCANYONDepartments\Precast EngineeringiCalculationg\CULVERTS-3sided-Bottom-0pen'\20l5 LRFDYCI231I2FEAN26x10-HL33-fixed. anl

11 1.
LOAD
12 1.
LOAD
13 1.
LOAD
14 1
LOAD
15 1.
LOAD
16 1.
LOAD
17 1.
LOAD
18 1.
LOAD
19 1.
LOAD
20 1.
LOAD
21 1.
LOAD
22 1.
* k ok

LOAD
11 1.
LOAD
12 1.
LOAD
13 1.
LOAD
14 1.
LOAD
15 1.
LOAD
16 1.
LOAD
17 1.
LOAD
18 1.
LOAD
19 1.
LOAD
20 1.
LOAD
21 1.
LOAD
22 1
* ok ok

LOAD
11 1.
LOAD
12 1.
LOAD
13 1.
LOAD

75 6
COMB
75 6
coMB
75 6
COMB

.75 6

COMB
75 6
COMB
75 6
COMB
75 6
COMB
75 6
COMB
75 6
COMB
75 6
CoMB
75 6
COMB
75 6

COMB
75 6
COMB
75 6
COMB
75 6
COMB
75 6
COMB
75 6
COMB
75 6
COMB
75 6
COMB
75 6
COMB
75 6
COMB
75 6
COMB
75 6
COMB

.75 6

COMB

1.75 1 1.35 2 1.
101 COMBINATION
1.75 1 1.35 2 1.
102 COMBINATION
1.75 1 1.35 2 1.
103 COMBINATION
1.75 1 1.35 2 1.
104 COMBINATION
1.75 1 1.35 2 1.
105 COMBINATION
1.75 1 1.35 2 1.
106 COMBINATION
1.75 1 1.35 2 1.
107 COMBINATION
1.75 1 1.35 2 1.
108 COMBINATION
1.75 1 1.35 2 1.
109 COMBINATION
1.75 1 1.35 2 1
110 COMBINATION
1.75 1 1.35 2 1.
111 COMBINATION
1.75 1 1.35 2 1.

200 COMBINATION
1.75 1 1.35 2 0.
201 COMBINATION
1.75 1 1.35 2 0.
202 COMBINATION
1.75 1 1.35 2 0.
203 COMBINATION
1.75 1 1.35 2 0.
204 COMBINATION
1.75 1 1.35 2 0.
205 COMBINATION
1.75 1 1.35 2 0.
206 COMBINATION
1.75 1 1.35 2 0.
207 COMBINATION
1.75 1 1.35 2 0.
208 COMBINATION
1.75 1 1.35 2 0.
209 COMBINATION
1.75 1 1.35 2 0.
210 COMBINATION
1.75 1 1.35 2 0.
211 COMBINATION
1.75 1 1.35 2 0.

300 COMBINATION

35 4 1.75
LOAD CASE
35 4 1.75
LOAD CASE
35 4 1.75
LOAD CASE
35 4 1.75
LOAD CASE
35 4 1.75
LOAD CASE
35 4 1.75
LOAD CASE
35 4 1.75
LOAD CASE
35 4 1.75
LOAD CASE
35 4 1.75
LOAD CASE

.35 4 1.75

LOAD CASE
35 4 1.75
LOAD CASE
35 4 1.75

LOAD CASE
55 1.0
LOAD CASE
55 1.0
LOAD CASE
55 1.0
LOAD CASE
55 1.0
LOAD CASE
55 1.0
LOAD CASE
55 1.0
LOAD CASE
55 1.0
LOAD CASE
55 1.0
LOAD CASE
55 1.0
LOAD CASE
55 1.0
LOAD CASE
55 1.0
LOAD CASE
55 1.0

LOAD CASE

06 1.01 1.021.04 1.0
COMB 301 COMBINATION LOAD CASE
06 1.011.021.041.0
COMB 302 COMBINATION LOAD CASE
06 1.01 1.0 2 1.0 4 1.0
COMB 303 COMBINATION LOAD CASE

-- PAGE NO.

-MAX MOMENT INSIDE

-CRACK CONTROL-MAX OUTSIDE

Page 3
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STAAD SPACE -- PAGE NO. 4
129, 14 1.0 6 1.0 1 1.0 2 1.0 4 1.0

130. LOAD COMB 304 COMBINATION LOAD CASE
131. 15 1.0 6 1.0 1 1.0 2 1.0 4 1.0

132. LOAD COMB 305 COMBINATION LOAD CASE
133. 16 1.0 6 1.0 1 1.0 2 1.0 4 1.0

134. LOAD COMB 306 COMBINATION LOAD CASE
135. 17 1.0 6 1.0 1 1.0 2 1.0 4 1.0

136. LOAD COMB 307 COMBINATION LOAD CASE
137. 18 1.0 6 1.0 1 1.0 2 1.0 4 1.0

138. LOAD COMB 308 COMBINATION LOAD CASE
139. 19 1.0 6 1.0 1 1.0 2 1.0 4 1.0

140, LOAD COMB 309 COMBINATION LOAD CASE
141. 20 1.0 6 1.0 1 1.0 2 1.0 4 1.0

142. LOAD COMB 310 COMBINATION LOAD CASE
143. 21 1.0 6 1.0 1 1.0 2 1.0 4 1.0

144, LOAD COMB 311 COMBINATION LOAD CASE
145, 22 1.0 6 1.0 1 1.0 2 1.0 4 1.0

146, **xx

147. LOAD COMB 400 COMBINATION LOAD CASE -CRACK CONTROL-MAX INSIDE
148. 11 1.0 3 1.0 1 1.0 6 1.0 5 1.0

149, LOAD COMB 401 COMBINATION LOAD CASE
150. 12 1.0 3 1.0 1 1.0 6 1.0 5 1.0

151. LOAD COMB 402 COMBINATION LOAD CASE
152, 13 1.0 3 1.0 1 1.0 6 1.0 5 1.0

153. LOAD COMB 403 COMBINATION LOAD CASE
154. 14 1.0 3 1.0 1 1.0 6 1.0 5 1.0

155. LOAD COMB 404 COMBINATION LOAD CASE
156. 15 1.0 3 1.0 1 1.0 6 1.0 5 1.0

157. LOAD COMB 405 COMBINATION LOAD CASE
158. 16 1.0 3 1.0 1 1.0 6 1.0 5 1.0

159, LOAD COMB 406 COMBINATION LOAD CASE
160. 17 1.0 3 1.0 1 1.0 6 1.0 5 1.0

161. LOAD COMB 407 COMBINATION LOAD CASE
162. 18 1.0 3 1.0 1 1.0 6 1.0 5 1.0

163. LOAD COMB 408 COMBINATION LOAD CASE
164. 19 1.0 3 1.0 1 1.0 6 1.0 5 1.0

165. LOAD COMB 409 COMBINATION LOAD CASE
166. 20 1.0 3 1.0 1 1.0 6 1.0 5 1.0

167. LOAD COMB 410 COMBINATION LOAD CASE
168, 21 1.0 3 1.0 1 1.0 6 1.0 5 1.0

169. LOAD COMB 411 COMBINATION LOAD CASE
170. 22 1.0 3 1.0 1 1.0 6 1.0 5 1.0

171, #x*

172, LOAD COMB 500 COMBINATION LOAD CASE -CHECK SUPPORT DISPL.
173. 11 1.0 6 1.0 1 1.0

174. LOAD COMB 501 COMBINATION LOAD CASE
175. 12 1.0 6 1.0 1 1.0

176. LOAD COMB 502 COMBINATION LOAD CASE
177. 13 1.0 6 1.0 1 1.0

178. LOAD COMB 503 COMBINATION LOAD CASE
179. 14 1.0 6 1.0 1 1.0

180. LOAD COMB 504 COMBINATION LOAD CASE
181. 15 1.0 6 1.0 1 1.0

182. LOAD COMB 505 COMBINATION LOAD CASE
183. 16 1.0 6 1.0 1 1.0

184, LOAD COMB 506 COMBINATION LOAD CASE

NGSCANYONDepartments\Precast EngineeringiCalculations CULVERTS-3sicded-Bottom-Open\20i5 LRFDYC22312\FEA2€x10-EL93-Fived.anl Page 4 of 238




185.
186.
187.
188.
189.
190.
191.
192.
193.
194,
195.
196.
197.
198.
199.
200.
201.
202.
203.
204.
205.
206.
207.
208.
209.
210.
211.
212.
213.
214.
215,
216.
217.
218.
219.
220.
221.
222.
223.
224.
225.
226.
227.
228.
229.
230.
231.
232.
233.
234.
235.
236.
237.
238.
239.
240.

STAAD SPACE

17 1.
LOAD
18 1
LOAD
19 1.
LOAD
20 1.
LOAD
21 1.
LOAD
22 1
* kK

LOAD
11 1.
LOAD
12 1.
LOAD
13 1.
LOAD
14 1.
LOAD
15 1.
LOAD
16 1
LOAD
17 1.
LOAD
18 1.
LOAD
19 1
LOAD
20 1.
LOAD
21 1.
LOAD
22 1.
LOAD
11 1.
LOAD
12 1.
LOAD
13 1.
LOAD
14 1.
LOAD
15 1.
LOAD
16 1.
LOAD
17 1.
LOAD
18 1.
LOAD
19 1.
LOAD
20 1.

|RINGSCANYORY

06 1.01 1.0
COMB 507 COMBINATION

.06 1.01 1.0

COMB 508 COMBINATION
06 1.01 1.0
COMB 509 COMBINATION
06 1.01 1.0
COMB 510 COMBINATION
06 1.01 1.0
COMB 511 COMBINATION

.06 1.01 1.0

COMB 600 COMBINATION
06 1.0 3 1.0
COMB 601 COMBINATION
06 1.0 3 1.0
COMB 602 COMBINATION
06 1.0 3 1.0
COMB 603 COMBINATION
06 1.0 3 1.0
COMB 604 COMBINATION
06 1.0 3 1.0
COMB 605 COMBINATION

.06 1.0 3 1.0

COMB 606 COMBINATION
06 1.0 3 1.0
COMB 607 COMBINATION
06 1.0 3 1.0
COMB 608 COMBINATION

.06 1.0 3 1.0

COMB 609 COMBINATION
06 1.0 3 1.0

COMB 610 COMBINATION
0 6 1.0 3 1.0

COMB 611 COMBINATION
06 1.0 3 1.0

COMB 700 COMBINATION
06 1.0

COMB 701 COMBINATION
06 1.0

COMB 702 COMBINATION
06 1.0

COMB 703 COMBINATION
06 1.0

COMB 704 COMBINATION
06 1.0

COMB 705 COMBINATION
06 1.0

COMB 706 COMBINATION
06 1.0

COMB 707 COMBINATION
06 1.0

COMB 708 COMBINATION
06 1.0

COMB 709 COMBINATION
06 1.0

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

-- PAGE NO. 5

-CHECK DEFLEC.

-LL1
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STAAD SPACE

241.
242.
243.
244,
245.
246.
247.
248.
249,
250.
251.
252,
253.
254.
255.
256.
257.
258.
259.
260.
261.
262.
263.
264.
265.
266.
267.
268.
269.
270.
271.
272.
. 34 1.
274.
275,
276.
277.
278.
279.
280.
281.
282.
283.
284,
285.
286.
287.
288.
289.
290.
291.
292.
293.
294,
295.
296.

273

VIKINGSCANYON \Departments\Precast EngineeringiCalculations\CULVERTS-35ided-Bottom-

* % Kk

%k *

LOAD
31 1.
LOAD
32 1.
LOAD
33 1.
LOAD
34 1.
LOAD
35 1.
LOAD
36 1.
LOAD
37 1.
LOAD
38 1
LOAD
39 1.
LOAD
32 1.
LOAD
33 1.
LOAD

LOAD
35 1.
LOAD
36 1
LOAD
37 1.
LOAD
38 1.
LOAD
39 1
LOAD
31 1.
LOAD
32 1.
LOAD
33 1.
LOAD
34 1.
LOAD
35 1.
LOAD
36 1.
LOAD

***TANDEM

COMB
75 6
COMB
75 6
COMB
75 6
COMB
75 6
COMB
75 6
COMB
75 6
COMB
75 6
COMB

.75 6

COMB
75 6
COMB
75 6
COMB
75 6
COMB
75 6
COMB
75 6
COMB

.75 6

COMB
75 6
COoMB
75 6
COMB

.75 6

COMB

1000
1.75
1001
1.75
1002
1.75
1003
1.75
1004
1.75
1005
1.75
1006
1.75
1007
1.75
1008
1.75
2001
1.75
2002
1.75
2003
1.75
2004
1.75
2005
1.75
2006
1.75
2007
1.75
2008
1.75
3000

06 1.01

COMB

3001

06 1.01

COMB

3002

06 1.01

COMB

3003

06 1.01

COMB

3004

06 1.01

COMB

3005

06 1.0 1

COMB

3006

LOAD COMB 710 COMBINATION LOAD CASE
21 1.0 6 1.0
LOAD COMB 711 COMBINATION LOAD CASE
22 1.0 6 1.0

COMBINATION LOAD CASE
11.35 2 1.35 4 1.75
COMBINATION LOAD CASE
11.352 1.35 4 1.75
COMBINATION LOAD CASE
11.35 2 1.35 4 1.75
COMBINATION LOAD CASE
11.35 2 1.35 4 1.75
COMBINATION LOAD CASE
11.35 2 1.35 4 1.75
COMBINATION LOAD CASE
11.35 2 1.35 4 1.75
COMBINATION LOAD CASE
11.35 2 1.35 4 1.75
COMBINATION LOAD CASE
1 1.35 2 1.35 4 1.75
COMBINATION LOAD CASE
1 1.35 2 1.35 4 1.75
COMBINATION LOAD CASE
11.35 2 0.55 1.0
COMBINATION LOAD CASE
11.3520.55 1.0
COMBINATION LOAD CASE
11.35 2 0.55 1.0
COMBINATION LOAD CASE
11.3520.55 1.0
COMBINATION LOAD CASE
11.3520.55 1.0
COMBINATION LOAD CASE
11.3520.55 1.0
COMBINATION LOAD CASE
11.3520.55 1.0
COMBINATION LOAD CASE
1 1.35 2 0.55 1.0
COMBINATION LOAD CASE
1.0 2 1.0 4 1.0
COMBINATION LOAD
1.0 2 1.0 4 1.0
COMBINATION LOAD
1.0 2 1.0 4 1.0
COMBINATION LOAD
1.0 2 1.0 4 1.0
COMBINATION LOAD
1.0 2 1.0 4 1.0
COMBINATION LOAD
1.0 2 1.0 4 1.0
COMBINATION LOAD

CASE

CASE

CASE

CASE

CASE

CASE

LOAD COMB 800 COMBINATION LOAD CASE -DI
1 1.0 2 1.0 4 1.0

-- PAGE NO.

~-MAX MOMENT OUTSIDE

-CRACK CONTROL-MAX OUTSIDE
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STAAD SPACE

297.
298.
299.
300.
301.
302.
303.
304.
305.
306.
307.
308.
309.
310.
311.
312.
313.
314.
315.
316.
317.
318.
319.
320.
321.
322.
323.
324.
325.
326.
327.
328.
329.
330.
331.
332.
333.
334.
335.
336.
337.
338.
339.
340.
341.
342.
343.
344.
345.
346.
347.
348.
349.
350.
351.
352.

VAKINGSCANYON  DepartmentsiPrecast Ingineering'Calculations \CULVERTS-3sided-Bottom-Open'2¢i5\LRFDIC223i2 \FEA ' 26x10-5L93-Fixed.anl

37 1.0 6 1.0 1 1.0 2 1.0 4 1.0

LOAD
38 1.
LOAD
39 1
LOAD
31 1.
LOAD
32 1.
LOAD
33 1.
LOAD
34 1.
LOAD
35 1.
LOAD
36 1.
LOAD
37 1.
LOAD
38 1.
LOAD
39 1.
LOAD
31 1.
LOAD
32 1.
LOAD
33 1.
LOAD
34 1
LOAD
35 1.
LOAD
36 1.
LOAD
37 1.
LOAD
38 1.
LOAD
39 1.
LOAD
31 1.
LOAD
32 1.
LOAD
33 1.
LOAD
34 1.
LOAD
35 1.
LOAD
36 1.
LOAD
37 1.
LOAD

COMB 3007
06 1.01
COMB 3008

.06 1.01

COMB 4000
03 1.01
COMB 4001
0 31.01
COMB 4002
03 1.01
COMB 4003
03 1.01
COMB 4004
0 31.01
COMB 4005
03 1.01
COMB 4006
0 31.01
COMB 4007
0 31.01
COMB 4008
0 31.01
COMB 5000
06 1.01
COMB 5001
0 6 1.0 1
COMB 5002
06 1.01
COMB 5003

.06 1.0 1

COMB 5004
06 1.01
COMB 5005
06 1.01
COMB 5006
06 1.0 1
COMB 5007
06 1.01
COMB 5008
06 1.01
COMB 6000
0 6 1.0 3
COMB 6001
06 1.0 3
COMB 6002
06 1.0 3
COMB 6003
0 6 1.0 3
COMB 6004
0 6 1.0 3
COMB 6005
06 1.0 3
COMB 6006
0 6 1.0 3
COMB 6007

COMBINATION
1.0 2 1.0 4
COMBINATION
1.0 2 1.0 4
COMBINATION
1.0 6 1.0 5
COMBINATION
1.0 6 1.0 5
COMBINATION
1.0 6 1.0 5
COMBINATION
1.0 6 1.0 5
COMBINATION
1.0 6 1.0 5
COMBINATION
1.0 6 1.0 5
COMBINATION
1.0 6 1.0 5
COMBINATION
1.0 6 1.0 5
COMBINATION
1.0 6 1.0 5
COMBINATION
1.0

COMBINATION
1.0

COMBINATION
1.0

COMBINATION
1.0

COMBINATION
1.0

COMBINATION
1.0

COMBINATION
1.0

COMBINATION
1.0

COMBINATION
1.0

COMBINATION
1.0

COMBINATION
1.0

COMBINATION
1.0

COMBINATION
1.0

COMBINATION
1.0

COMBINATION
1.0

COMBINATION
1.0

COMBINATION

LOAD
1.0
LOAD
1.0
LOAD
1.0
LOAD
1.0
LOAD
1.0
LOAD
1.0
LOAD
1.0
LOAD
1.0
LOAD
1.0
LOAD
1.0
LOAD
1.0
LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

-- PAGE NO.

~CRACK CONTROL-MAX INSIDE

-CHECK SUPPORT DISPL,

-CHECK DEFLEC.
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STAAD SPACE

353. 38 1.0 6 1.0 3 1.0

354. LOAD COMB 6008 COMBINATION LOAD CASE
355. 39 1.0 6 1.0 3 1.0

356, ***

357. LOAD COMB 7000 COMBINATION LOAD CASE -LL2
358. 31 1.0 6 1.0

359. LOAD COMB 7001 COMBINATION LOAD CASE
360. 32 1.0 6 1.0

361. LOAD COMB 7002 COMBINATION LOAD CASE
362. 33 1.0 6 1.0

363. LOAD COMB 7003 COMBINATION LOAD CASE
364. 34 1.0 6 1.0

365. LOAD COMB 7004 COMBINATION LOAD CASE
366. 35 1.0 6 1.0

367. LOAD COMB 7005 COMBINATION LOAD CASE
368. 36 1.0 6 1.0

369. LOAD COMB 7006 COMBINATION LOAD CASE
370. 37 1.0 6 1.0

371. LOAD COMB 7007 COMBINATION LOAD CASE
372. 38 1.0 6 1.0

373. LOAD COMB 7008 COMBINATION LOAD CASE
374. 39 1.0 6 1.0

375. ***

376. PERFORM ANALYSIS

NUMBER OF JOINTS 5 NUMBER OF MEMBERS 4
NUMBER OF PLATES 0 NUMBER OF SOLIDS 0
NUMBER OF SURFACES 0 NUMBER OF SUPPORTS 2

SOLVER USED IS THE OUT-OF-CORE BASIC SOLVER

ORIGINAL/FINAL BAND-WIDTH= 3/ 3/ 19 DOF
TOTAL PRIMARY LOAD CASES 29, TOTAL DEGREES OF FREEDOM =
TOTAL LOAD COMBINATION CASES 147 SO FAR.
SIZE OF STIFFNESS MATRIX = 1 DOUBLE KILO-WORDS
REQRD/AVAIL. DISK SPACE = 12.0/ 0.0 MB

]

377. LOAD LIST 1 TO 6 11 TO 22 31 TO 39
378. PRINT SUPPORT REACTION ALL

-- PAGE NO.

20

8
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STAAD SPACE

SUPPORT REACTIONS -UNIT KIP

JOINT LOAD FORCE-X
1 1 0.91
2 -2.92
3 -1.46
4 -0.96
5 1.94
6 0.19
11 0.05
12 0.25
13 0.42
14 0.55
15 0.65
16 0.72
17 0.75
18 0.80
19 0.99
20 1.10
21 1.15
22 1.13
31 0.04
32 0.19
33 0.36
34 0.62
35 0.84
36 0.99
37 1.10
38 1.15
39 1.17
2 1 -0.91
2 2.92
3 1.46
4 0.96
5 -1.94
6 -0.19
11 -0.05
12 -0.25
13 -0.42
14 -0.55
15 -0.65
16 -0.72
17 -0.75
18 -0.80
19 -0.99
20 -1.10
21 -1.15
22 -1.13
31 -0.04

VIRINGSCANYONIDepartments\Precast EngineeringiCalculations:CULVERTS-3sided-Bottom-0pen 2015 \LRFONC22312 \FEA\26x10-5093-Ffived. anl

FORCE-~Y

om.&swwwl\)n—-r—-»—-oooooooomww»b.b-mwmwwwuwmmwmwww.&.&ooooom

.22
.00
.00
.00
.00
.83
.45
.11
.78
.44
.10
.77
.43
.68
.01
.34
.66
.99
.48
.21
.43
.90
.38
.85
.32
.90
.38
.22
.00
.00
.00
.00
.83
.07
.41
.74
.08
.42
.76
.09
.36
.03
.71
.38
.06
.05

FEET

STRUCTURE TYPE

FORCE-2Z

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

.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
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

MOM-X

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

.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
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

-- PAGE NO.

= SPACE

MOM-Y

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

.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
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

MOM Z

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

.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
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

wWednesday, April 01,

9

2015, 09:54 AM

Page 9 of 38



STAAD SPACE

SUPPORT REACTIONS -UNIT KIP

JOINT LOAD

32
33
34
35
36
37
38
39

FORCE-X

-0.
-0.
~-0.
-0.
-0.
-1.
-1.
-1.

19
36
62
84
99
10
15
17

FORCE-Y

W WNDNEFE P OO

.32
.64
.16
.69
.22
.74
.16
.69

FEET

STRUCTURE TYPE

FORCE-2

(== le e Ne N NeNel

.00
.00
.00
.00
.00
.00
.00
.00

MOM-X

.00
.00
.00
.00
.00
.00
.00
.00

(== e oo Ne NN

-- PAGE NO.

= SPACE

MOM-Y

OO OO OO oo

.00
.00
.00
.00
.00
.00
.00
.00

kkkkhkkhkhkkkkhkkk END OF LATEST ANALYSIS RESULT LR EEEEE S SR RS S S

379. PRINT FORCE ENVELOPE NSECTION 2 ALL

VIKINGECANYON \Departments \Precast IngineeringiCalculationsiCULt

Ts-3sided-Bottom-Oper \ 2015 ERFDRC22312\FEA\26x10-8LI3-Ffixed. anl

MOM 2

(=2 o oo ool

.00
.00
.00
.00
.00
.00
.00
.00

Wednesday, April 01, 2015, 09:54 Ax

10

Page 10

o

of 38



-

STAAD SPACE

MEMBER FORCE ENVELOPE

ALL UNITS ARE KIP FEET

MEMB DISTANCE

1 0.00 MAX
MIN

0.83 MaAX
MIN

1.67 MAX
MIN

2.50 MAX
MIN

3.33 MAX
MIN

4.17 MaX
MIN

5.00 MAX
MIN

5.83 MAX
MIN

6.67 MAX
MIN

7.50 MAX
MIN

8.33 MAX
MIN

9.17 MAX
MIN

10.00 MAX
MIN

F

Y

.92

.23
.44
.58
.17
.98
.17
.43
.17
.12
.17
.40
.17
.64
.17
.83
.28
.99
.58
.09
.84
.16
.05
.18
.21

LD

w w [9%) w

w w
NN ON OO UOUIOUONONOYNDORNUN

.00
.00
.41
.14
.41
.72
.06
.79
.89
.37
.86
.52
.83
.27
.80
.67
.77
.75
.74
.55
.71
.12
.69
.42
.66
-1.40

| 1 1 | I I [} I |
W NOW U Ue U We WWNNR OO

Ll R |
o O

LD

W W
[Ya Qe

w w

w

w w w w w
NWOWUYNWORNWONWOUNLONDONWORNWYUNDONDWR U

w

FZ

(==l BoNol=Reol=NeleNsNe e NeoNoNoNoNoeNae o No Mol ool

.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

-- PAGE NO.

wednesday, April 01, 2015, 09:54 AM

11

LD

39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39

1, AMONGST ALL SECT

MAX/MIN FORCE VALUES FOR

FY/
F2

DIST
DIST

0.00
0.00
10.00
10.00

MEMB
LD
LD

MzZ/
MY

11.66
0.00
-5.52
0.00

DIST
DIST

10.00
0.00
4.17

10.00

LD
LD

LD

18

.94
.92
.44
.23

NwUNooWDn

0.00
0.00
2.14
-1.41

39
39
2
5

[= el Nel

.00
.00
.00
.00

LD MY
39 0.00
39 0.00
39 0.00
39 0.00
39 0.00
39 0.00
39 0.00
39 0.00
39 0.00
39 0.00
39 0.00
39 0.00
39 0.00
39 0.00
39 0.00
39 0.00
39 0.00
39 0.00
39 0.00
39 0.00
39 0.00
39 0.00
39 0.00
39 0.00
39 0.00
39 0.00
LOCATIONS

FX DIST
6.68 C 0.00
0.00 10.00
39 0.00
39 0.00
39 0.00
39 0.00

ﬁﬁﬁﬁﬁ

39
39
39
39

Page 11 of 38



1.17 39 3.72 2 0.00 39 0.00 39
-1.58 2 -2.41 5 0.00 39 0.00 39
1.17 39 4.79 2 0.00 39 0.00 39
-0.98 2 -3.06 5 0.00 39 0.00 39
1.17 39 5.37 2 0.00 39 0.00 39
-0.43 2 -3.89 39 0.00 39 0.00 39
1.17 39 5.52 2 0.00 39 0.00 39
~-0.12 5 -4.86 39 0.00 39 0.00 39
1.17 39 5.27 2 0.00 39 0.00 39
-0.40 5 -5.83 39 0.00 39 0.00 39
1.17 39 4.67 2 0.00 39 0.00 39
-0.64 5 -6.80 39 0.00 39 0.00 39
1.28 2 3.75 2 0.00 39 0.00 39
-0.83 5 -7.77 39 0.00 39 0.00 39
1.58 2 2.55 2 0.00 39 0.00 39
-0.99 5 -8.74 39 0.00 39 0.00 39
1.84 2 1.12 2 0.00 39 0.00 39
-1.09 5 -9.71 39 0.00 39 0.00 39
2.05 2 0.42 5 0.00 39 0.00 39
-1.16 5 -10.69 39 0.00 39 0.00 39
2.21 2 1.40 5 0.00 39 0.00 39
-1.18 5 -11.66 39 0.00 39 0.00 39
I
MEMB 2, AMONGST ALL SECT LOCATIONS

DIST LD MzZ/  DIST 1D
DIST LD MY DIST LD FX DIST LD

10.00 2 5.52 4.17 2
0.00 1 0.00 0.00 1 5.22 C 0.00 1

0.00 2 -11.66 10.00 39
10.00 39 0.00 10.00 39 0.00 10.00 5
6.68 18 11.03 39 0.00 39 0.00 39
0.00 5 -2.19 5 0.00 39 0.00 39
6.01 19 7.37 39 0.00 39 0.00 39
-0.07 11 -3.52 12 0.00 39 0.00 39
5.38 35 3.75 2 0.00 39 0.00 39
-0.41 12 -7.99 34 0.00 39 0.00 39
5.38 35 3.75 2 0.00 39 0.00 39
-0.41 12 ~10.79 35 0.00 39 0.00 39
4.85 36 3.75 2 0.00 39 0.00 39
-0.74 13 -15.43 35 0.00 39 0.00 39
4.85 36 3.75 2 0.00 39 0.00 39
-0.74 13 -17.68 36 0.00 39 0.00 39
4.32 37 3.75 2 0.00 39 0.00 39
-1.16 34 -21.16 36 0.00 39 0.00 39
4.32 37 3.75 2 0.00 39 0.00 39
-1.16 34 -22.85 37 0.00 39 0.00 39
3.90 38 3.75 2 0.00 39 0.00 39
-1.69 35 -25.17 37 0.00 39 0.00 39
3.90 38 3.75 2 0.00 39 0.00 39
-1.69 35 -27.37 38 0.00 39 0.00 39

reeringiCaleulations | CULVER TS—E'sidcc'-.Botto:-Opc:: V2@euas) LRF;‘ C22312\FEA\26x1 G-HI:BS—fi.\:cd. ani

1.67

2.50

3.33

4,17

5.00

5.83

6.67

7.50

8.33

9.17

10.00

MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN

MAX/MIN FORCE VALUES FOR

7.58

GSCANYON\Departments\RPrecast &

FY/
F2

MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN

MIN
MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN

-- PAGE NO. 12

FKednesday, April 01, 2015, 09:54 AM

Page 12 of

38



Wednesday, April 01, 2015, 09:54¢ aM

-—- PAGE NO.

13

STAAD SPACE
10.83 MAX 3.38 39 3.75 2 0.00 39 0.00 39
MIN -2.22 36 -28.66 38 0.00 39 0.00 39
11.92 MAX 3.38 39 3.75 2 0.00 39 0.00 39
MIN -2.22 36 -29.22 39 0.00 39 0.00 39
13.00 MAX 2.16 18 3.75 2 0.00 39 0.00 39
MIN -2.74 37 -29.47 38 0.00 39 0.00 39
MAX/MIN FORCE VALUES FOR MEMB 3, AMONGST ALL SECT LOCATIONS
FY/ DIST LD Mz / DIST LD
FZ DIST LD MY DIST LD FX DIST LD
MAX. 6.68 0.00 18 11.03 0.00 39
! 0.00 0.00 1 0.00 0.00 1 2.21 C 0.00 2
| MIN, -2.74 13.00 37 -29.47 13.00 38
[ 0.00 13.00 39 0,00 13.00 39 1.18 T 13.00 5
4 0.00 MAX 5.06 22 11.01 38 0.00 39 0.00 39
MIN 0.00 5 -2.19 5 0.00 39 0.00 39
1.08 MAX 5.06 22 7.61 37 0.00 39 0.00 39
MIN 0.00 5 -2.19 5 0.00 39 0.00 39
2.17 MAX 5.06 22 4.88 36 0.00 39 0.00 39
MIN 0.00 5 -2.19 5 0.00 39 0.00 39
3.25 MAX 5.06 22 3.75 2 0.00 39 0.00 39
MIN 0.00 5 -6.48 22 0.00 39 0.00 39
4.33 MAX 5.06 22 3.75 2 0.00 39 0.00 39
MIN 0.00 5 -11.96 22 0.00 39 0.00 39
5.42 MaAX 4,38 21 3.75 2 0.00 39 0.00 39
MIN 0.00 5 -14.78 22 0.00 39 0.00 39
6.50 MAX 4.38 21 3.75 2 0.00 39 0.00 39
MIN 0.00 5 -18.04 21 0.00 39 0.00 39
7.58 MAX 3.71 20 3.75 2 0.00 39 0.00 39
MIN -0.14 21 -19.38 21 0.00 39 0.00 39
8.67 MAX 3.71 20 3.75 2 0.00 39 0.00 39
MIN -0.14 21 -21.92 20 0.00 39 0.00 39
9.75 MAX 3.69 39 3.75 2 0.00 39 0.00 39
MIN -0.81 20 -25.03 39 0.00 39 0.00 39
10.83 MAX 3.16 38 3.75 2 0.00 39 0.00 39
MIN -1.49 19 -29.02 39 0.00 39 0.00 39
11.92 MAX 3.16 38 3.75 2 0.00 39 0.00 39
MIN -1.49 19 -29.18 39 0.00 39 0.00 39
13.00 MAX 2.74 37 3.75 2 0.00 39 0.00 39
MIN -2.16 18 -29.47 38 0.00 39 0.00 39
MAX/MIN FORCE VALUES FOR MEMB 4, AMONGST ALL SECT LOCATIONS
FY/ DIST LD Mz/ DIST LD
FZ DIST LD MY DIST LD FX DIST LD

VIKINGSCANYON\Departments \Precast EngineeringiCalculations}CULVERTS-3sided-Bot tom-Open'i 2015 \LREDVC22I12\FEAY\2€x10-EL93-Fixed. anl Page i3 of 38



Wednesday, April 01, 2015, 09:54 aX

'STAAD SPACE ' - ' -- PAGE NO. 14 ) /
| MAX 5.06  0.00 22 11.01  0.00 38
0.00 0.00 1 0.00 0.00 1 2.21 ¢ 0.00 2
MIN -2.16 13.00 18 -29.47 13.00 38
0.00 13.00 39 0.00 13.00 39 1.18 T 13.00 5

kxkxkxkxkxx END OF FORCE ENVELOPE FROM INTERNAL STORAGE **** %% kx%%

380. LOAD LIST 300 TO 311 400 TO 411 3000 TO 3008 4000 TO 4008
381. PRINT SUPPORT REACTION ALL

\\HINGSCANYON\DepartmentsiPrecast EmgineeriagiCalculationsiCULVERTS-3sided-Bottom-0Openi2015\LRFD\C22312 \FEA26x10-HL93-fixed.anl Page 14 of 3¢



STAADVSPACE

SUPPORT REACTIONS -UNIT KIP

JOINT LOAD

1 300
301
302
303
304
305
306
307
308
309
310
311
400
401
402
403
404
405
406
407
408
409
410
411

3000
3001
3002
3003
3004
3005
3006
3007
3008
4000
4001
4002
4003
4004
4005
4006
4007
4008

2 300
301
302
303

VIKINGSCANYONYDepartments\Precast IngineeringiCalculationg \CULVERTS-3sided-Bottom-Open\2@1549LRFDNC22312 \FEAY26X10-HL93-Fixed. anl

FORCE-X

L T e L A T A |
o= R NN NN NN

NN DNNDNNDDNDN &

L R R R I |
R RN NN NN

RN RN RN NN B

.73
.52
.36
.22
.12
.05
.02
.97
.79
.67
.62
.64
.63
.83
.00
.14
.24
.30
.34
.39
.57
.69
.73
.71
.74
.58
.41
.15
.94
.78
.67
.62
.61
.62
.78
.94
.21
.42
.58
.68
.74
.75
.73
.52
.36
.22

FORCE-Y

10.

~NO YOO

50

.16
.83
.49
.15
.82
.48

73

.06
.38
.71
.04
.50
.16
.83
.49
.15
.82
.48
.73
.06
.38
.71
.04
.53
.26
.48
.95
.42
.90
.37
.95
.43
.53
.26
.48
.95
.42
.90
.37
.95
.43
.12
.46
.79
.13

FEET

STRUCTURE TYPE

FORCE-2Z

QO O O o

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

.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
.00
.00
.00

00

.00
.00
.00
.00
.00
.00
.00

MOM-X

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

.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
.00
.00
.00

.

00

.00
.00
.00
.00
.00
.00
.00

~-- PAGE NO.

= SPACE

MOM-Y

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

.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
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

MOM Z

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

.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
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

Wednesday, April 01, 2015, 09:54 aM
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Wednesday, April 01, 2015, 09:54 AM

—— PAGE NO. 16

STAAD SPACE
SUPPORT REACTIONS -UNIT KIP FEET STRUCTURE TYPE = SPACE

JOINT LOAD FORCE-X FORCE-Y FORCE-Z MOM-X MOM-Y MOM 2
304 2.12 7.47 0.00 0.00 0.00 0.00
305 2.05 7.80 0.00 0.00 0.00 0.00
306 2.02 8.14 0.00 0.00 0.00 0.00
307 1.97 8.41 0.00 0.00 0.00 0.00
308 1.79 9.08 0.00 0.00 0.00 0.00
309 1.67 9.76 0.00 0.00 0.00 0.00
310 1.62 10.43 0.00 0.00 0.00 0.00
311 1.64 11.10 0.00 0.00 0.00 0.00
400 -1.63 6.12 0.00 0.00 0.00 0.00
401 -1.83 6.46 0.00 0.00 0.00 0.00
402 -2.00 6.79 0.00 0.00 0.00 0.00
403 -2.14 7.13 0.00 0.00 0.00 0.00
404 -2.24 7.47 0.00 0.00 0.00 0.00
405 -2.30 7.80 0.00 0.00 0.00 0.00
406 -2.34 8.14 0.00 0.00 0.00 0.00
407 -2.39 8.41 0.00 0.00 0.00 0.00
408 -2.57 9.08 0.00 0.00 0.00 0.00
409 -2.69 9.76 0.00 0.00 0.00 0.00
410 ~-2.73 10.43 0.00 0.00 0.00 0.00
411 -2.71 11.10 0.00 0.00 0.00 0.00
3000 2.74 6.10 0.00 0.00 0.00 0.00
3001 2.58 6.37 0.00 0.00 0.00 0.00
3002 2.41 6.68 0.00 0.00 0.00 0.00
3003 2.15 7.21 0.00 0.00 0.00 0.00
3004 1.94 7.74 0.00 0.00 0.00 0.00
3005 1.78 8.26 0.00 0.00 0.00 0.00
3006 1.67 8.79 0.00 0.00 0.00 0.00
3007 1.62 9.21 0.00 0.00 0.00 0.00
3008 1.61 9.73 0.00 0.00 0.00 0.00
4000 -1.62 6.10 0.00 0.00 0.00 0.00
4001 -1.78 6.37 0.00 0.00 0.00 0.00
4002 -1.94 6.68 0.00 0.00 0.00 0.00
4003 -2.21 7.21 0.00 0.00 0.00 0.00
4004 -2.42 7.74 0.00 0.00 0.00 0.00
4005 -2.58 8.26 0.00 0.00 0.00 0.00
4006 -2.68 8.79 0.00 0.00 0.00 0.00
4007 -2.74 9.21 0.00 0.00 0.00 0.00
4008 -2.75 9.73 0.00 0.00 0.00 0.00

dok ok ok kok ok ok ok ok ok ok ok Kk END OF LATEST ANALYSIS RESULT Kk kkkhkhkhkkokkkkk

Page 16 of 38
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Wednesday, April 01, 2015, 09:54 AH

STAAD SPACE

-- PAGE NO. 17

382, #**LL
383. LOAD LIST 700 TO 711 7000 TO 7008
384. PRINT SUPPORT REACTION ALL

YIKINGSCARYON \Departnents\Precast Ei




STAAD SPACE

SUPPORT REACTIONS -UNIT KIP FEET

JOINT LOAD

1 700
701
702
703
704
705
706
707
708
709
710
711

7000
7001
7002
7003
7004
7005
7006
7007
7008

2 700
701
702
703
704
705
706
707
708
709
710
711

7000
7001
7002
7003
7004
7005
7006
7007
7008

FORCE-X

HHEHRHEHEFRFOOOORRERHREREODODOODOOO

L e o e L T O T I T T (R T
HE P HRHOOOQOKRPEPEREPPEPPRPOOOOODOOO

.24
.44
.61
.74
.84
.91
.95
.00
.18
.29
.34
.32
.23
.39
.55
.82
.03
.19
.29
.35
.36
.24
.44
.61
.74
.84
.91
.95
.00
.18
.29
.34
.32
.23
.39
.55
.82
.03
.19
.29
.35
.36

FORCE-Y

.uwuul\)n--'—ar—nomm.bwwl\)mm»—tp—-o—-o&bmmmm\l»»&mmc\\luww»bbm

.28
.95
.61
.27
.94
.60
.26
.52
.84
.17
.49
.82
.31
.05
.26
.73
.21
.68
.15
.74
.21
.90
.24
.58
.91
.25
.59
.92
.19
.87
.54
.21
.89
.89
.15
.47
.99
.52
.05
.57
.99
.52

V\EINGSCANYON\Departments | Precast IpgineeringlCalculations\CULVERTS-isided-Bottom-0peni2@l5 LRFD\C22312\FEAV26x10-5L93~Fived.anl

FORCE-7Z

.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
.00
.00
.00
.00
.00
.00

(= el e NeNeNeo Mol

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

STRUCTURE TYPE

MOM-~-X

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
0.00

= =ie el e NeNeNoNoNoNoe e Mool el o)

0.00
.00
.00
.00
.00
0.00

o

OO O

0.00

0.00

0.00

.00
.00
.00
.00
.00
.00

(=l ele N

-- PAGE NO.

= SPACE

MOM-Y

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

.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
.00
.00
.00
.00
.00
.00
.00

MOM 2

OO OO OO OO

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

.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
.00
.00
.00

.

00

.00
.00
.00
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Wednesday, April 01, 2015, 09:54 AM

STAAD SPACE ' -— PAGE NO. 19

R R R S SRS SRR RN END OF LATEST ANALYSIS RESULT Fhkhkkkkhkkkkkk kK

385. ***DL
386. LOAD LIST 800
387. PRINT SUPPORT REACTION ALL

VIKINGSCANYON ' DepartmentsiPrecast IngineeringiCalculations CULVERTS-3sIded-Bottom-Open\ 2015  LRFDA\C22312\FEA26x10-5L93-

Page 193 of 38



Wednesday, April 01, 2015, 09:54 AM

STAAD SPACE -- PAGE NO. 20

SUPPORT REACTIONS -UNIT KIP FEET STRUCTURE TYPE = SPACE
JOINT LOAD FORCE-X FORCE-Y FORCE-2Z MOM-X MOM-Y MOM 2
1 800 -2.96 5.22 0.00 0.00 0.00 0.00
2 800 2.96 5.22 0.00 0.00 0.00 0.00

khkkkkkd kT hxk kK END OF LATEST ANALYSIS RESULT khkkhkkhkkkkhhd ok

388, *** BEAM DISPLACEMENTS AT CL FROM 1.0LL
389. LOAD LIST 600 TO 611 6000 TO 6008
390. PRINT JOINT DISPLACEMENTS LIST 4

NGSCANYON\Departments\Precast Engineering\Calculations|CULVERTS-3sided-Bottom-Openi20i5 LR FDC22312 \FEA\26x10-5L93~Fixed.anl

Q

5]

]
&

My

[
o



STAAD SPACE

JOINT DISPLACEMENT (INCH RADIANS)

JOINT LOAD

4 600
601
602
603
604
605
606
607
608
609
610
611

6000
6001
6002
6003
6004
6005
6006
6007
6008

X-TRANS

CO OO0 ODO0OO0ODODOOOCOOO0DOOO O

.00391
.02007
.02780
.02866
.02419
.01597
.00555
.00296
.00824
.00665
.00130
.00471
.00305
.01567
.02477
.03806
.04061
.03486
.02323
.01173
.00490

Y-TRANS

-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
~-0.
-0.
-0.
-0.
-0.
-0.

01360
03555
05874
08121
10098
11609
12459
13058
14736
15794
16233
16052
01253
02967
05160
08629
11985
14920
17128
18396
18656

STRUCTURE TYPE

Z-TRANS

O C OO0 OO0 OOOoOOOODDO O

.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

X-ROTAN

OO DO OO OO OO0 OODODOO

FhkkFdkxkkkrxk+ END OF LATEST ANALYSIS RESULT

.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

Y-

OO QOO OO OO ODODDOOODOOOO

SPACE

ROTAN

.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

kkkkkkkkkkkkokk

391. *** SUPPORT DISPLACEMENTS FROM 1.0DL+1.0LL
392. LOAD LIST 500 TO 511 5000 TO 5008
393. PRINT JOINT DISPLACEMENTS LIST 2

VIRINGSCANYON\Departments |\Precast IngineeringiCalculations\CULVERTS-3sided-Bottom-0peni20i5 LRFDYC22212 \FEAL26x10-H1L93-Fixved.anl

-- PAGE NO.

Z-ROTAN

loaleoNeNaNeNoNeNoNoNel

[=jeoleNoNoNeNeNe

.00002
.00011
.00018
.00022
.00023
.00019
.00008
.00001
.00004
.00004
.00001
.00003
.00002
.00008
.00015
.00026
.00032
.00032
.00024
.00013
.00005

Wednesday, April 01, 2015, 09:54 aM
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STAAD SPACE

JOINT DISPLACEMENT (INCH RADIANS)

JOINT LOAD

2 500
501
502
503
504
505
506
507
508
509
510
511

5000
5001
5002
5003
5004
5005
5006
5007
5008

OO OO0 OO OODODOODOOOCO

khkkkhkhhkhkhhk k& d

X-TRANS

.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

Y-TRANS

(=R elelaliaileNe e Ne o X Re Ne No No e N No ol ool

.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

STRUCTURE TYPE

Z-TRANS

DO OO0 OO0 ODOOO

.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

X~-ROTAN

D OO OO0 OO ODOOOODODODDODODODOOO

END OF LATEST ANALYSIS RESULT

394. LOAD LIST 300 TO 311 400 TO 411 3000 TO
395. PRINT MEMBER FORCES ALL

{KINGSCANYONiDepartmentsiPrecast EngineeringiCalculations\CULVERTS-3sided-Bottom-Open'i2015 ' LRFDIC22312\FEAN2€6NI0-5L93-Ffixed.anl

.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

Y-

DD O OO OODO DO OOOOODOOODOCO OO

-- PAGE NO.

SPACE

ROTAN

.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

R R EEEEEEEERE R

3008 4000 TO 4008

Z-ROTAN

-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
~-0.
.00152
-0.
~-0.
-0.
-0.
-0.
-0.
-0.
-0.
.00161
-0.

-0

-0

00080
00107
00124
00134
00137
00135
00129
00130
00147
00153

00146
00079
00099
00118
00146
00162
00168
00166

00149

Fednesday, April 01, 2015, 09:54 &M
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STAAD SPACE

MEMBER END FORCES

ALL UNITS ARE -- KIP

MEMBER LOAD JT

1 300

301

302

303

304

305

306

307

308

309

310

311

400

401

402

403

404

405

406

407

408

1 iKINGSCANYONIDepartments\RPrecast EngineeringiCalculationg)\CULVERTS-3sided-Bottom=-0pen 20l5 LRFD\C22312\FEAV26x10-5L93-Fived. anl

WHE WP WR WP WE WEWEWHWHWRWEWRWEFEWREWRWRSWB e W G W =

AXIAL

10.
-9.
10.
-8.

-8.

-8.

-7.

-7.

=7,
12.
-11.
12.
-10.
11.
-10.
10.
-9.
10.
-8.
10.
-9.
10.
-8.

-8.
-8.
-7.
-7.
-7.
12.

-11.

12.
-10.

FEET

50
26
16
92
.83
58
.49
24
.15
91
.82
57
.48
23
73
49
06
81
38
14
71
47
04
79
50
26
16
92
.83
58
.49
24
.15
91
.82
57
.48
23
73
49
06
81

STRUCTURE TYPE

= SPACE

(LOCAL )

SHEAR-Y SHEAR-Z

1 | | | | |
NNV ENEFEFNEFNRPEPNNRPNRPNRRSROROFREORRSORUOR,ONDCRNU R U NS R =N N

.73
.50
.52
.71
.36
.87
.22
.01
.12
.11
.05
.18
.02
.21
.97
.26
.79
.44
.67
.56
.62
.61
.64
.59
.63
.08
.83
.28
.00
.45
.14
.59
.24
.69
.30
.75
.34
.79
.39
.84
.57
.02

OO0 OO0 ODOODODOODODODOODODODOOODDOODODOOOO O (= -]

.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
.00
.00
.00
.00
.00
.00
.00

TORSION

OO0 OO0 OOODOODODOODOODOOODOOOODODODDOOOOO0OO

.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
.00
.00
.00
.00
.00
.00
.00

-- PAGE

MOM-Y

COO0O 00O D000 O0ODCDODOODOODOCODODODODODODOOO0OODOODOOOOOOO0OOO

.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
.00
.00
.00
.00
.00
.00
.00

Wednesday, April 01, 2015, 09:54 AM

NO.

23

MOM-2Z

.00
-14.
.00
-16.
.00
-18.
.00
-19.
.00
-20.
.00
-21.
.00
-21.
.00
-22.
.00
-24.
.00
-25.
.00
-25.
.00
-25.
.00
-11.
.00
-13.
.00
-14.
.00
-16.
.00
~-17.
.00
-18.
.00
-18.
.00
-18.
.00
-20.

71

74

42

77

78

46

80

29

12

27

75

55

26

28

97

32

33

01

34

84

67

Page

23
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STAAD SPACE

MEMBER END FORCES

ALL UNITS ARE -- KIP

MEMBER LOAD JT

409

411

3000

3001

3002

3003

3004

3005

3006

3007

3008

4000

4001

4002

4003

4004

4005

4006

4007

4008

2 300

VIKINGSCANYON \Departrments \Precast EngineeringlCalculations \CULVERTS-3sided-Bottom-0pen

1
3
1
3
1
3
1
3
1
3
1
3
1
3
1
3
1
3
1
3
1
3
1
3
1
3
1
3
1
3
1
3
1
3
1
3
1
3
1
3
1
3

N

STRUCTURE TYPE

AXIAL

11
-10

10.
-9.
10.
-8.

-8.

-8.
12.

11.
-10.
11.

10.
-9.
10.
-9.
-8.

~-8.

-8

-8.
12.
-11.
11.
-10.
11.
-10.
10.
-9.
10.
-9.

-8.

-8.

FEET

.38
.14
71
47
04
79
.53
28
.26
02
48
.23
95
71
42
.18
90
65
37
13
.95
71
.43
18
.53
.28
.26
02
48
23
95
71
42
18
90
65
37
13
.95
71
.43
18

.12
.87

= SPACE
(LOCAL )
SHEAR-Y SHEAR-Z
-2.69 0.00
2.14 0.00
-2.73 0.00
2.18 0.00
-2.71 0.00
2.16 0.00
2.74 0.00
4.49 0.00
2.58 0.00
4.65 0.00
2.41 0.00
4.82 0.00
2.15 0.00
5.08 0.00
1.94 0.00
5.29 0.00
1.78 0.00
5.45 0.00
1.67 0.00
5.56 0.00
1.62 0.00
5.61 0.00
l1.61 0.00
5.62 0.00
-1.62 0.00
1.07 0.00
-1.78 0.00
1.23 0.00
-1.94 0.00
1.39 0.00
-2.21 0.00
1.66 0.00
-2.42 0.00
1.87 0.00
-2.58 0.00
2.03 0.00
-2.68 0.00
2.13 0.00
-2.74 0.00
2.19 0.00
-2.75 0.00
2.20 0.00
-2.73 0.00
-4.50 0.00

TORSION

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

o O

.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
.00
.00
.00
.00
.00
.00
.00

.00
.00

-- PAGE

MOM-Y

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

o QO

on

.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
.00
.00
.00
.00
.00
.00
.00

.00
.00

5

LRFD\C22312\FEA\26x10-5L33-Ffixed. anl

NO.

24

MOM-~2Z

-22

-14.
.00
-16.
.00
.87
.00
-20.
.00
-22.
.00
-24.
.00
-25.
.00
-25.
.00
-25.
.00
-11.
.00
.74
.00
-14.
.00
-17.
.00
-19.
.00
-20.
.00
-21.
.00
-22.
.00
-22.

-17

-12

.00
-21.
.00
-22.
.00
.10

82

30

00

61

19

50

61

19

25

80

91

16

41

05

16

74

79

35

46

.00
.71

Dac

a

Wednesday, April 01, 2015, 09:54 AM
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wednesday, April 01, 2015, 09:54 aAM

STAAD SPACE -- PAGE NO. 25

MEMBER END FORCES STRUCTURE TYPE = SPACE
ALL UNITS ARE -- KIP FEET (LOCAL )
MEMBER LOAD JT AXIAL SHEAR-Y SHEAR-Z TORSION MOM-Y MOM-2Z
301 2 6.46 -2.52 0.00 0.00 0.00 0.00
5 -5.21 -4.71 0.00 0.00 0.00 16.74
302 2 6.79 -2.36 0.00 0.00 0.00 0.00
5 -5.55 -4.87 0.00 0.00 0.00 18.42
303 2 7.13 -2.22 0.00 0.00 0.00 0.00
5 -5.88 -5.01 0.00 0.00 0.00 19.77
304 2 7.47 -2.12 0.00 0.00 0.00 0.00
5 -6.22 -5.11 0.00 0.00 0.00 20.78
305 2 7.80 -2.05 0.00 0.00 0.00 0.00
5 -6.56 -5.18 0.00 0.00 0.00 21.46
306 2 8.14 -2.02 0.00 0.00 0.00 0.00
5 -6.90 -5.21 0.00 0.00 0.00 21.80
307 2 8.41 -1.97 0.00 0.00 0.00 0.00
5 -7.16 -5.26 0.00 0.00 0.00 22.29
308 2 9.08 -1.79 0.00 0.00 0.00 0.00
5 -7.84 -5.44 0.00 0.00 0.00 24.12
309 2 9.76 -1.67 0.00 0.00 0.00 0.00
5 -8.51 -5.56 0.00 0.00 0.00 25.27
310 2 10.43 -1.62 0.00 0.00 0.00 0.00
5 -9.19 -5.61 0.00 0.00 0.00 25.75
311 2 11.10 -1.64 0.00 0.00 0.00 0.00
5 -9.86 -5.59 0.00 0.00 0.00 25.55
400 2 6.12 1.63 0.00 0.00 0.00 0.00
5 -4.87 -1.08 0.00 0.00 0.00 11.26
401 2 6.46 1.83 0.00 0.00 0.00 0.00
5 -5.21 -1.28 0.00 0.00 0.00 13.28
402 2 6.79 2.00 0.00 0.00 0.00 0.00
5 -5.55 -1.45 0.00 0.00 0.00 14.97
403 2 7.13 2.14 0.00 0.00 0.00 0.00
5 -5.88 -1.59 0.00 0.00 0.00 16.32
404 2 7.47 2.24 0.00 0.00 0.00 0.00
5 -6.22 -1.69 0.00 0.00 0.00 17.33
405 2 7.80 2.30 0.00 0.00 0.00 0.00
5 -6.56 -1.75 0.00 0.00 0.00 18.01
406 2 8.14 2.34 0.00 0.00 0.00 0.00
5 -6.90 -1.79 0.00 0.00 0.00 18.34
407 2 8.41 2.39 0.00 0.00 0.00 0.00
5 -7.16 -1.84 0.00 0.00 0.00 18.84
408 2 9.08 2.57 0.00 0.00 0.00 0.00
5 -7.84 -2.02 0.00 0.00 0.00 20.67
409 2 9.76 2.69 0.00 0.00 0.00 0.00
5 -8.51 -2.14 0.00 0.00 0.00 21.82
410 2 10.43 2.73 0.00 0.00 0.00 0.00
5 -9.19 -2.18 0.00 0.00 0.00 22.30
411 2 11.10 2.71 0.00 0.00 0.00 0.00
5 -9.86 -2.16 0.00 0.00 0.00 22.10
\ E:I.’GSCAIC}'O!."-.’J-C::':nx:‘,e.':ts‘P:‘ccast E::gix:oe:‘;ng'Ca:c;:_'at:on;-:.‘.CL'Lt S-3sided-Bottom-Opent2Gi5\LRFD\C22312\FE3 '-26.-\:-.?5—5L93—f;:~:ed.ani Page 25 of 138



STAAD SPACE

MEMBER END FORCES

STRUCTURE TYPE

ALL UNITS ARE -- KIP

MEMBER LOAD JT

3000

3001

3002

3003

3004

3005

3006

3007

3008

4000

4001

4002

4003

4004

4005

4006

4007

4008

3 300

301

302

303

\KINGSCANYON | Departments Precast Engineeriagi\Calculations'CULVERTSE-3sided-Bottom-Open 2015 \LRFD\C22312\FEA\26x10-HL93-Fixed.arl

NN UONNONUVONTRDUURNUNMNUNDNORNDUON RN RNAORDOANDU NN

= W W W

AXIAL

-5.

FEET

.10
.86
.37
.12
.68
.44
.21
.97
.74
.49
.26
.02
.79
.55
.21
.96
.73
.49
.10
.86
.37
.12
.68
.44
.21
.97
.74
.49
.26
.02
.79
.55
.21
.96
.73
.49

.50
.50
.71
.71
.87
.87
.01
01

= SPACE
(LOCAL )
SHEAR-Y SHEAR-Z
-2.74 0.00
-4.49 0.00
-2.58 0.00
-4.65 0.00
-2.41 0.00
-4.82 0.00
-2.15 0.00
-5.08 0.00
-1.94 0.00
-5.29 0.00
-1.78 0.00
-5.45 0.00
-1.67 0.00
-5.56 0.00
-1.62 0.00
-5.61 0.00
-1.61 0.00
-5.62 0.00
1.62 0.00
-1.07 0.00
1.78 0.00
-1.23 0.00
1.94 0.00
-1.39 0.00
2.21 0.00
-1.66 0.00
2.42 0.00
-1.87 0.00
2.58 0.00
-2.03 0.00
2.68 0.00
-2.13 0.00
2.74 0.00
-2.19 0.00
2.75 0.00
-2.20 0.00
9.26 0.00
0.07 0.00
8.92 0.00
0.41 0.00
8.58 0.00
0.74 0.00
8.24 0.00
1.08 0.00

TORSION

OO OO OCOD OO DODOOOOOODODDODOODDOOOOOODOOOOODOOD

(el eNeNeoNeNeNe)

.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
.00

.00
.00
.00
.00
.00
.00
.00
.00

Wednesday, April 01, 2015, 09:54 AM

-— PAGE NO.

MOM-Y

OO OO OO0 O0OOOCODOOOOOOO0OODOQOCOOCOODOO0OODOCOOOOOOOO

OO OO OO OO

.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
.00

.00
.00
.00
.00
.00
.00
.00
.00

26

MOM-2Z

13.
16.
16.
18.
18.
21.
19.

24

.00
.61
.00
.19
.00
.87
.00
.50
.00
.61
.00
.19
.00
.25
.00
.80
.00
.91
.00
.16
.00
.74
.00
.41
.00
.05
.00
.16
.00
.74
.00
.79
.00
.35
.00
.46

87
45
17
81
11
53
69
.61

o

(]

2

6

o

£



Fednesday, April 01, 2015, 09:54 AM

-- PAGE NO. 27

STAAD SPACE
MEMBER END FORCES STRUCTURE TYPE = SPACE
ALL UNITS ARE -- KIP FEET (LOCAL )
MEMBER LOAD JT AXIAL SHEAR-Y SHEAR-Z TORSION MOM-Y MOM-2Z
304 3 5.11 7.91 0.00 0.00 0.00 20.91
4 -5.11 1.42 0.00 0.00 0.00 28.05
305 3 5.18 7.57 0.00 0.00 0.00 21.77
4 -5.18 1.76 0.00 0.00 0.00 31.86
306 3 5.21 7.23 0.00 0.00 0.00 22.27
4 -5.21 2.09 0.00 0.00 0.00 36.02
307 3 5.26 11.49 0.00 0.00 0.00 21.03
4 -5.26 ~2.16 0.00 0.00 0.00 38.31
308 3 5.44 10.81 0.00 0.00 0.00 23.26
4 -5.44 -1.49 0.00 0.00 0.00 36.36
309 3 5.56 10.14 0.00 0.00 0.00 24.77
4 -5.56 -0.81 0.00 0.00 0.00 35.13
310 3 5.61 9.47 0.00 0.00 0.00 25.56
4 -5.61 -0.14 0.00 0.00 0.00 34.62
311 3 5.59 8.79 0.00 0.00 0.00 25.62
4 -5.59 0.53 0.00 0.00 0.00 34.83
400 3 1.08 9.26 0.00 0.00 0.00 8.14
4 -1.08 0.07 0.00 0.00 0.00 22.18
401 3 1.28 8.92 0.00 0.00 0.00 10.44
4 -1.28 0.41 0.00 0.00 0.00 24 .54
402 3 1.45 8.58 0.00 0.00 0.00 12.38
4 -1.45 0.74 0.00 0.00 0.00 27.26
403 3 1.59 8.24 0.00 0.00 0.00 13.95
4 -1.59 1.08 0.00 0.00 0.00 30.34
404 3 1.69 7.91 0.00 0.00 0.00 15.17
4 -1.69 1.42 0.00 0.00 0.00 33.79
405 3 1.75 7.57 0.00 0.00 0.00 16.03
4 -1.75 1.76 0.00 0.00 0.00 37.59
406 3 1.79 7.23 0.00 0.00 0.00 16.53
4 -1.79 2.09 0.00 0.00 0.00 41.75
407 3 1.84 11.49 0.00 0.00 0.00 15.30
4 ~-1.84 -2.16 0.00 0.00 0.00 44.04
408 3 2.02 10.81 0.00 0.00 0.00 17.53
4 -2.02 -1.49 0.00 0.00 0.00 42.09
409 3 2.14 10.14 0.00 0.00 0.00 19.03
4 -2.14 -0.81 0.00 0.00 0.00 40.86
410 3 2.18 9.47 0.00 0.00 0.00 19.82
4 -2.18 -0.14 0.00 0.00 0.00 40.35
411 3 2.16 8.79 0.00 0.00 0.00 19.89
4 -2.16 0.53 0.00 0.00 0.00 40.56
3000 3 4.49 8.28 0.00 0.00 0.00 14.17
4 -4.49 0.05 0.00 0.00 0.00 16.35
3001 3 4.65 8.02 0.00 0.00 0.00 15.96
4 -4.65 0.32 0.00 0.00 0.00 18.19
3002 3 4.82 11.23 0.00 0.00 0.00 16.42
4 -4.82 0.64 0.00 0.00 0.00 20.67
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STAAD SPACE

MEMBER END FORCES

ALL UNITS ARE -- KIP

MEMBER LOAD JT

3003

3004

3005

3006

3007

3008

4000

4001

4002

4003

4004

4005

4006

4007

4008

301

302

303

304

305

306

bmbwam.&ubw.&wbu.&w.&m.&ubw»w,bw.bwhu

= U U e s U U s

STRUCTURE TYPE

AXIAL

FEET

.08
.08
.29
.29
.45
.45
.56

.61
.61
.62
.62
.07

1.07

1.23

.23

1.39

.39

1.66

.66

1.87

-2.

-2.

-2.

-2.

-5.

1.87

.03
03
.13
13
.19
19
.20
20

.50
.50
.71
.71
.87
.87
.01
.01
.11
.11
.18
.18
.21
21

= SPACE
(LOCAL )
SHEAR-Y SHEAR-Z
10.71 0.00
1.16 0.00
10.18 0.00
1.69 0.00
9.65 0.00
2.22 0.00
9.13 0.00
2.74 0.00
8.71 0.00
-0.37 0.00
8.18 0.00
0.15 0.00
8.28 0.00
0.05 0.00
8.02 0.00
0.32 0.00
11.23 0.00
0.64 0.00
10.71 0.00
1.16 0.00
10.18 0.00
1.69 0.00
9.65 0.00
2.22 0.00
9.13 0.00
2.74 0.00
8.71 0.00
-0.37 0.00
8.18 0.00
0.15 0.00
4.87 0.00
-0.07 0.00
5.21 0.00
-0.41 0.00
5.55 0.00
-0.74 0.00
5.88 0.00
-1.08 0.00
6.22 0.00
-1.42 0.00
6.56 0.00
-1.76 0.00
6.90 0.00
-2.09 0.00

TORSION

S E=eeieleoN oo R e NeNoNoN-NoNo N NHe e No ol o le e lele e o)

D OO OO OO OOODODOODOOO

.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
.00
.00
.00
.00
.00
.00
.00
.00
.00

-- PAGE NO.

MOM-Y

OO DO OO0 OOO OO
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58,

MOM-2Z

19.
24,
21.
29.
.82
35.
25,
41.
25.
45.
.26
45,
.44
22.
10.
23.
10.
26.
13.
30.
16.
35.
.08
40.
19.
46.
20.
51.
20.
.07

23

26

18

51

15.
16.
17.
18.
19.
21.
20.
24 .
.61
28.
22.
31.
22.
36.

21

44
92
91
74

12
16
06
93
46

34

08
23
92
68
40
71
66
18
47

85
43
79
20
19
53

69
45
71
81
37
53
67
61

05
19
86
41
02
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STAAD SPACE -- PAGE NO.
MEMBER END FORCES STRUCTURE TYPE = SPACE
ALL UNITS ARE -- KIP FEET (LOCAL )

MEMBER LOAD JT AXIAL SHEAR-Y SHEAR-2 TORSION MOM-Y MOM-2Z

307 5 5.26 7.16 0.00 0.00 0.00 22.83

4 -5.26 2.16 0.00 0.00 0.00 38.31

308 5 5.44 7.84 0.00 0.00 0.00 24.49

4 -5.44 1.49 0.00 0.00 0.00 36.36

309 5 5.56 8.51 0.00 0.00 0.00 25.44

4 -5.56 0.81 0.00 0.00 0.00 35.13

310 5 5.61 9.19 0.00 0.00 0.00 25.67

4 -5.61 0.14 0.00 0.00 0.00 34.62

311 5 5.59 9.86 0.00 0.00 0.00 25.18

4 -5.59 -0.53 0.00 0.00 0.00 34.83

400 5 1.08 4.87 0.00 0.00 0.00 9.96

4 -1.08 -0.07 0.00 0.00 0.00 22.18

401 5 1.28 5.21 0.00 0.00 0.00 11.97

4 -1.28 -0.41 0.00 0.00 0.00 24.54

402 5 1.45 5.55 0.00 0.00 0.00 13.63

4 -1.45 -0.74 0.00 0.00 0.00 27.26

403 5 1.59 5.88 0.00 0.00 0.00 14.93

4 -1.59 -1.08 0.00 0.00 0.00 30.34

404 5 1.69 6.22 0.00 0.00 0.00 15.87

4 -1.69 -1.42 0.00 0.00 0.00 33.79

405 5 1.75 6.56 0.00 0.00 0.00 16.45

4 -1.75 -1.76 0.00 0.00 0.00 37.59

406 5 1.79 6.90 0.00 0.00 0.00 16.67

4 -1.79 -2.09 0.00 0.00 0.00 41.75

407 5 1.84 7.16 0.00 0.00 0.00 17.09

4 -1.84 2.16 0.00 0.00 0.00 44.04

408 5 2.02 7.84 0.00 0.00 0.00 18.76

4 -2.02 1.49 0.00 0.00 0.00 42.09

409 5 2.14 8.51 0.00 0.00 0.00 19.71

4 -2.14 0.81 0.00 0.00 0.00 40.86

410 5 2.18 9.19 0.00 0.00 0.00 19.94

4 -2.18 0.14 0.00 0.00 0.00 40.35

411 5 2.16 9.86 0.00 0.00 0.00 19.45

4 -2.16 -0.53 0.00 0.00 0.00 40.56

3000 5 4.49 4.86 0.00 0.00 0.00 15.59

4 -4.49 -0.05 0.00 0.00 0.00 16.35

3001 5 4.65 5.12 0.00 0.00 0.00 17.16

4 -4.65 -0.32 0.00 0.00 0.00 18.19

3002 5 4,82 5.44 0.00 0.00 0.00 18.82

4 -4.82 -0.64 0.00 0.00 0.00 20.67

3003 5 5.08 5.97 0.00 0.00 0.00 21.41

4 -5.08 -1.16 0.00 0.00 0.00 24.92

3004 5 5.29 6.49 0.00 0.00 0.00 23.44

4 -5.29 -1.69 0.00 0.00 0.00 29.74

3005 5 5.45 7.02 0.00 0.00 0.00 24.91

4 -5.45 -2.22 0.00 0.00 0.00 35.12
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-- PAGE NO. 30

STAAD SPACE
MEMBER END FORCES STRUCTURE TYPE = SPACE
ALL UNITS ARE -- KIP FEET (LOCAL )

MEMBER LOAD JT AXIAL SHEAR-Y SHEAR-Z TORSION MOM-Y MOM-2
3006 5 5.56 7.55 0.00 0.00 0.00 25.81

4 -5.56 -2.74 0.00 0.00 0.00 41.06

3007 5 5.61 7.96 0.00 0.00 0.00 26.24

4 -5.61 0.37 0.00 0.00 0.00 45,46

3008 5 5.62 8.49 0.00 0.00 0.00 26.14

4 -5.62 -0.15 0.00 0.00 0.00 45.34

4000 5 1.07 4.86 0.00 0.00 0.00 9.86

4 -1.07 -0.05 0.00 0.00 0.00 22.08

4001 5 1.23 5.12 0.00 0.00 0.00 11.43

4 -1.23 -0.32 0.00 0.00 0.00 23.92

4002 5 1.39 5.44 0.00 0.00 0.00 13.09

4 -1.39 -0.64 0.00 0.00 0.00 26.40

4003 5 1.66 5.97 0.00 0.00 0.00 15.68

4 -1.66 -1.16 0.00 0.00 0.00 30.66

4004 5 1.87 6.49 0.00 0.00 0.00 17.71

4 -1.87 -1.69 0.00 0.00 0.00 35.47

4005 5 2.03 7.02 0.00 0.00 0.00 19.18

4 -2.03 -2.22 0.00 0.00 0.00 40.85

4006 5 2.13 7.55 0.00 0.00 0.00 20.08

4 -2.13 -2.74 0.00 0.00 0.00 46.79

4007 5 2.19 7.96 0.00 0.00 0.00 20.51

4 -2.19 0.37 0.00 0.00 0.00 51.19

4008 5 2.20 8.49 0.00 0.00 0.00 20.40

4 -2.20 -0.15 0.00 0.00 0.00 51.07

*kkkxxkxkkxk*x*%% END OF LATEST ANALYSIS RESULT ******xkkxkkkkkx

396. *x*
397. LOAD LIST 100 TO 111 200 TO 211 1000 TO 1008 2001 TO 2008
398. PRINT FORCE ENVELOPE NSECTION 4 ALL
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31

STAAD SPACE
MEMBER FORCE ENVELOPE
ALL UNITS ARE KIP FEET
MEMB DISTANCE FY LD M2Z LD FZ LD MY LD
1 0.00 MAX 3.99 1000 0.00 2008 0.00 2008 0.00 2008
MIN -4.09 2008 0.00 2008 0.00 2008 0.00 2008
0.83 MAX 2.74 1000 3.34 2008 0.00 2008 0.00 2008
MIN -3.94 2008 -2.80 1000 0.00 2008 0.00 2008
1.67 MAX 1.56 1000 6.57 2008 0.00 2008 0.00 2008
MIN -3.81 2008 -4.59 1000 0.00 2008 0.00 2008
2.50 MAX 0.45 1000 9.69 2008 0.00 2008 0.00 2008
MIN -3.69 2008 -5.43 1000 0.00 2008 0.00 2008
3.33 MAX -0.60 1000 12.73 2008 0.00 2008 0.00 2008
MIN -3.60 2008 -5.36 1000 0.00 2008 0.00 2008
4.17 MAX -1.57 200 15.70 2008 0.00 2008 0.00 2008
MIN -3.56 1008 -4.45 1000 0.00 2008 0.00 2008
5.00 MAX -1.51 200 18.61 2008 0.00 2008 0.00 2008
MIN -4.47 1008 -2.75 1000 0.00 2008 0.00 2008
5.83 MaX -1.47 200 21.49 2008 0.00 2008 0.00 2008
MIN -5.32 1008 ~-0.31 1000 0.00 2008 0.00 2008
6.67 MAX -1.46 200 24.34 2008 0.00 2008 0.00 2008
MIN -6.11 1008 2.81 1000 0.00 2008 0.00 2008
7.50 MAX -1.46 200 27.19 2008 0.00 2008 0.00 2008
MIN -6.83 1008 6.55 1000 0.00 2008 0.00 2008
8.33 MAX -1.48 200 30.04 2008 0.00 2008 0.00 2008
MIN -7.48 1008 10.87 1000 0.00 2008 0.00 2008
9.17 MAX -1.52 200 33.83 1008 0.00 2008 0.00 2008
MIN -8.07 1008 14.95 200 0.00 2008 0.00 2008
10.00 MAX -1.57 200 40.78 1008 0.00 2008 0.00 2008
MIN -8.59 1008 16.24 200 0.00 2008 0.00 2008
| MAX/MIN FORCE VALUES FOR MEMB 1, AMONGST ALL SECT LOCATIONS

FY/ DIST LD MZ/ DIST LD
FZ DIST LD MY DIST LD FX DIST LD

MAX 3.99 0.00 1000 40.78 10.00 1008
0.00 0.00 100 0.00 0.00 100 20.20 C 0.00 107

MIN -8.59 10.00 1008 -5.43 2.50 1000
0.00 10.00 2008 0.00 10.00 2008 11.07 ¢ 10.00 206
2 0.00 MAX 4.09 2008 0.00 2008 0.00 2008 0.00 2008
MIN -3.99 1000 0.00 2008 0.00 2008 0.00 2008
0.83 MAX 3.94 2008 2.80 1000 0.00 2008 0.00 2008
MIN -2.74 1000 -3.34 2008 0.00 2008 0.00 2008

VIKINGSCANTYON \DepartmentsiPrecast Englneering -.C&;c::la.tgons YCULVERTS-3sided-Bottom-0Openi2015 '-.I:R;WD‘-CZZB.‘Z \FEA\N26x10-5L33-fixed. anl Rage 31 of 38
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STAAD SPACE

1.

67

.50

.33

.17

.00

.83

.67

.50

.33

.17

.00

FORCE VALUES FOR

.00

.08

.17

.25

.33

.42

.50

.58

.67

.75

MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN

MIN
MAX
MIN

Fy/
FZ

MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN

HORF ORI MR U RS B WO WO W W

DIST
DIST

10.00
0.00

0.00
10.00

18.
11.
16.
15,
14
13.
12.

10.

10.

-0.

-1.

-- PAGE Nd.
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32
.81 2008 4.59 1000 0.00 2008 0.00 2008
.56 1000 -6.57 2008 0.00 2008 0.00 2008
.69 2008 5.43 1000 0.00 2008 0.00 2008
.45 1000 -9.69 2008 0.00 2008 0.00 2008
.60 2008 5.36 1000 0.00 2008 0.00 2008
.60 1000 -12.73 2008 0.00 2008 0.00 2008
.56 1008 4.45 1000 0.00 2008 0.00 2008
.57 200 -15.70 2008 0.00 2008 0.00 2008
.47 1008 2.75 1000 0.00 2008 0.00 2008
.51 200 -18.61 2008 0.00 2008 0.00 2008
.32 1008 0.31 1000 0.00 2008 0.00 2008
.47 200 -21.49 2008 0.00 2008 0.00 2008
.11 1008 -2.81 1000 0.00 2008 0.00 2008
.46 200 -24.34 2008 0.00 2008 0.00 2008
.83 1008 -6.55 1000 0.00 2008 0.00 2008
.46 200 ~-27.19 2008 0.00 2008 0.00 2008
.48 1008 -10.87 1000 0.00 2008 0.00 2008
.48 200 -30.04 2008 0.00 2008 0.00 2008
.07 1008 -14.95 200 0.00 2008 0.00 2008
.52 200 -33.83 1008 0.00 2008 0.00 2008
.59 1008 -16.24 200 0.00 2008 0.00 2008
.57 200 ~40,78 1008 0.00 2008 0.00 2008
MEMB 2, BMONGST ALL SECT LOCATIONS
LD MZ/ DIST LD
LD MY DIST LD FX DIST LD
1008 5.43 2.50 1000
100 0.00 0.00 100 17.35 C 0.00 111
1000 ~-40.78 10.00 1008
2008 0.00 10.00 2008 6.91 ¢ 10.00 1000
51 207 41.22 1008 0.00 2008 0.00 2008
07 206 11.23 200 0.00 2008 0.00 2008
77 208 27.74 1008 0.00 2008 0.00 2008
.13 200 0.37 201 0.00 2008 0.00 2008
09 2004 14.87 1008 0.00 2008 0.00 2008
.97 201 -13.91 2003 0.00 2008 0.00 2008
.52 2004 2.62 1008 0.00 2008 0.00 2008
.40 201 -24.66 2004 0.00 2008 0.00 2008
03 2005 -4.16 1000 0.00 2008 0.00 2008
.24 202 -38.02 2004 0.00 2008 0.00 2008
46 2005 -8.67 1000 0.00 2008 0.00 2008
.67 202 -46.56 2005 0.00 2008 0.00 2008
97 2006 -12.57 1000 0.00 2008 0.00 2008
.37 2003 -56.67 2005 0.00 2008 0.00 2008
40 2006 -15.85 1000 0.00 2008 0.00 2008
.81 2003 -63.00 2006 0.00 2008 0.00 2008
.11 2007 -18.52 1000 0.00 2008 0.00 2008
68 2004 -69.84 2006 0.00 2008 0.00 2008
.54 2007 -20.57 1000 0.00 2008 0.00 2008
25 2004 -75.84 2007 0.00 2008 0.00 2008
ke TCCI;H;TCGLCS:a-iOR$‘CC:ifRTS—SSidC;—BOtCOh—O:ER‘ZCQS'LRFD’CZZSJQ FEA\26x10-FL93-fived.anl
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STAAD SPACE

10.83

11.92

13.00

-2.

-3.

.05

74

.48

31

.78
.80

2008
2005
2008
2005

207
2006

-22.
-79.
.82
-81.
-23.
-82.

-22

00
63

54
02
27

1000
2007
1000
2008
1000
2007

(=i« el e Ne Nl

.00
.00
.00
.00
.00
.00

-- PAGE NO.
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2008
2008
2008
2008
2008
2008

MAX/MIN FORCE VALUES FOR

| MAX. 18

5.42

6.50

10.83
11.92

13.00

0.

FY/
F2

.51
00
.80
.00

DIST
DIST

0.00
0.00
13.00
13.00

— — — — — —
WkrE & & WwWOwLsS G,
© e e e e w e s « . .

N OO NN WY
. . s e s s s

MEMB
LD

3

!

AMONGST ALL SECT

Mz /

MY

41.22
0.00
-82.27
0.00

41,
14.
28.
.20
16.
-1,
.28
-17.

-0.
-31.
.85
.50

-6
-41

-11.
-51.
-14.
-56.
-17.
-64.
-19.
-71.
-21.
~80.
-22.
-81.
-23.
-82.

17
41
15

90
69

13
71
94

32
20
81
94
69
15
94
75
59
25
61
47
02
27

DIST
DIST

0.00
0.00
13.00
13.00

1007
200
1006
200
1005
211
1004
211
1003
211
101
211
100
210
1000
210
1000
209
1000
2008
1000
2008
1000
2008
1000
2007

LD
LD

OO OO0 00DV O0OODOOODODOOODOOCOOOOD

.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

LD

1008

2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008

MAX/MIN FORCE VALUES FOR

I

FY/
F2

DIST
DIST

MEMB
LD
LD

AMONGST ALL SECT

DIST
DIST

LD
LD

2008 0.00
2008 0.00
2008 0.00
2008 0.00
2008 0.00
2008 0.00
LOCATIONS

FX DIST

8.59 C 0.00

1.57 ¢ 13.00
2008 0.00
2008 0.00
2008 0.00
2008 0.00
2008 0.00
2008 0.00
2008 0.00
2008 0.00
2008 0.00
2008 0.00
2008 0.00
2008 0.00
2008 0.00
2008 0.00
2008 0.00
2008 0.00
2008 0.00
2008 0.00
2008 0.00
2008 0.00
2008 0.00
2008 0.00
2008 0.00
2008 0.00
2008 0.00
2008 0.00
LOCATIONS

FX DIST
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34

-—- PAGE NO.

STAAD SPACE
MAX. 15.67 0.00 111 41.17 0.00 1007

0.00 0.00 100 0.00 0.00 100 8.59 C 0.00 1008
MIN. -3.78 13.00 207 -82.27 13.00 2007

0.00 13.00 2008 0.00 13.00 2008 1.57 C 13.00 200

**%%x*k++% END OF FORCE ENVELOPE FROM INTERNAL STORAGE *### k%% %%

399, LOAD LIST 300 TO 311 400 TO 411 3000 TO 3008 4000 TO 4008
400. PRINT FORCE ENVELOPE NSECTION 4 ALL
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STAAD SPACE

MEMBER FORCE ENVELOPE

ALL UNITS ARE KIP FEET

MEMB DISTANCE

5.00

7.50

8.33

10.00

-- PAGE NO.
FY LD MZ LD FZ LD MY LD
2.74 3000 0.00 4008 0.00 4008 0.00 4008
-2.75 4008 0.00 4008 0.00 4008 0.00 4008
1.87 3000 2.23 4008 0.00 4008 0.00 4008
-2.60 4008 -1.92 3000 0.00 4008 0.00 4008
1.05 3000 4.34 4008 0.00 4008 0.00 4008
-2.47 4008 -3.13 3000 0.00 4008 0.00 4008
0.27 3000 6.35 4008 0.00 4008 0.00 4008
-2.36 4008 -3.67 3000 0.00 4008 0.00 4008
-0.45 3000 8.27 4008 0.00 4008 0.00 4008
-2.26 4008 -3.59 3000 0.00 4008 0.00 4008
-1.06 4000 10.12 4008 0.00 4008 0.00 4008
-2.26 3008 -2.93 3000 0.00 4008 0.00 4008
-1.00 4000 11.92 4008 0.00 4008 0.00 4008
-2.88 3008 -1.73 3000 0.00 4008 0.00 4008
-0.97 4000 13.68 4008 0.00 4008 0.00 4008
-3.46 3008 -0.03 3000 0.00 4008 0.00 4008
-0.95 4000 15.42 4008 0.00 4008 0.00 4008
-3.99 3008 2.14 3000 0.00 4008 0.00 4008
-0.95 4000 17.15 4008 0.00 4008 0.00 4008
-4.47 3008 4.73 3000 0.00 4008 0.00 4008
-0.97 4000 18.89 4008 0.00 4008 0.00 4008
-4.90 3008 7.70 3000 0.00 4008 0.00 4008
-1.01 4000 21.36 3008 0.00 4008 0.00 4008
-5.29 3008 10.30 4000 0.00 4008 0.00 4008
-1.07 4000 25.91 3008 0.00 4008 0.00 4008
-5.62 3008 11.16 4000 0.00 4008 0.00 4008
MEMB 1, AMONGST ALL SECT LOCATIONS
DIST LD Mz / DIST LD
DIST LD MY DIST LD FX DIST LD
|
MAX. 2 0.00 3000 25.91 10.00 3008
| 0 0.00 300 0.00 0.00 300 12.73 C 0.00 307
MIN -5 10.00 3008 -3.67 2.50 3000
0 10.00 4008 0.00 10.00 4008 7.23 C 10.00 306
2 0.00 2.75 4008 0.00 4008 0.00 4008 0.00 4008
-2.74 3000 0.00 4008 0.00 4008 0.00 4008
0.83 2,60 4008 1.92 3000 0.00 4008 0.00 4008
-1.87 3000 -2.23 4008 0.00 4008 0.00 4008
ringhCadculations CFLiTRTS—?sidcd-sottor-OpegtéGAJliRFJ C223;2?“En'26x;3—5L93—fived.ar:

FY/
FZ

.74
.00
.62
.00

MAX
MIN
MAX
MIN

MAX/MIN FORCE VALUES FOR
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STAAD SPACE
1.67 MAX 2.47 4008 3.13 3000 0.00 4008 0.00 4008
MIN -1.05 3000 -4.34 4008 0.00 4008 0.00 4008
2.50 MAX 2.36 4008 3.67 3000 0.00 4008 0.00 4008
MIN -0.27 3000 -6.35 4008 0.00 4008 0.00 4008
3.33 MAX 2.26 4008 3.59 3000 0.00 4008 0.00 4008
MIN 0.45 3000 -8.27 4008 0.00 4008 0.00 4008
4,17 MAX 2.26 3008 2.93 3000 0.00 4008 0.00 4008
MIN 1.06 4000 -10.12 4008 0.00 4008 0.00 4008
5.00 MAX 2.88 3008 1.73 3000 0.00 4008 0.00 4008
MIN 1.00 4000 -11.92 4008 0.00 4008 0.00 4008
5.83 MAX 3.46 3008 0.03 3000 0.00 4008 0.00 4008
MIN 0.97 4000 -13.68 4008 0.00 4008 0.00 4008
6.67 MAX 3.99 3008 -2.14 3000 0.00 4008 0.00 4008
MIN 0.95 4000 -15.42 4008 0.00 4008 0.00 4008
7.50 MAX 4,47 3008 -4.73 3000 0.00 4008 0.00 4008
MIN 0.95 4000 -17.15 4008 0.00 4008 0.00 4008
8.33 MAX 4.90 3008 -7.70 3000 0.00 4008 0.00 4008
MIN 0.97 4000 -18.89 4008 0.00 4008 0.00 4008
9.17 MAX 5.29 3008 -10.30 4000 0.00 4008 0.00 4008
MIN 1.01 4000 -21.36 3008 0.00 4008 0.00 4008
10.00 MAX 5.62 3008 -11.16 4000 0.00 4008 0.00 4008
MIN 1.07 4000 -25.91 3008 0.00 4008 0.00 4008
MAX/MIN FORCE VALUES FOR MEMB 2, AMONGST ALL SECT LOCATIONS
FY/ DIST LD MZ/ DIST LD
FZ DIST LD MY DIST LD FX DIST LD
MAX. 5.62 10.00 3008 3.67 2.50 3000
0.00 0.00 300 0.00 0.00 300 11.10 C 0.00 311
MIN. -2.74 0.00 3000 -25.91 10.00 3008
0.00 10.00 4008 0.00 10.00 4008 4,86 C 10.00 3000
3 0.00 MAX 11.49 407 26.26 3008 0.00 4008 0.00 4008
MIN 7.23 306 8.14 400 0.00 4008 0.00 4008
1.08 MAX 10.41 408 17.62 3008 0.00 4008 0.00 4008
MIN 4,33 400 0.99 401 0.00 4008 0.00 4008
2.17 MAX 9.38 4004 9.40 3008 0.00 4008 0.00 4008
MIN 3.60 401 -8.03 4003 0.00 4008 0.00 4008
3.25 MAX 8.98 3004 1.62 3008 0.00 4008 0.00 4008
MIN 3.20 401 -14.95 4004 0.00 4008 0.00 4008
4.33 MAX 8.05 4005 -2.94 3000 0.00 4008 0.00 4008
MIN 2.46 402 -23.28 4004 0.00 4008 0.00 4008
5.42 MAX 7.65 4005 -6.14 3000 0.00 4008 0.00 4008
MIN 2.06 402 -28.78 4005 0.00 4008 0.00 4008
6.50 MAX 6.72 4006 -8.90 3000 0.00 4008 0.00 4008
MIN 1.24 4003 -35.08 4005 0.00 4008 0.00 4008
7.58 MAX 6.32 4006 -11.22 3000 0.00 4008 0.00 4008
MIN 0.84 4003 -39.15 4006 0.00 4008 0.00 4008
8.67 MAX 5.51 4007 -13.11 3000 0.00 4008 0.00 4008
MIN -0.09 4004 -43.43 4006 0.00 4008 0.00 4008
9.75 MAX 5.11 4007 -14.57 3000 0.00 4008 0.00 4008
MIN -0.49 3004 -47.14 4007 0.00 4008 0.00 4008
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10.83 MAX 4.18 4008 -15.60 3000 0.00 4008 0.00 4008
MIN -1.41 3005 -49.52 4007 0.00 4008 0.00 4008
11.92 MAX 3.78 3008 -16.19 3000 0.00 4008 0.00 4008
MIN -1.82 3005 -50.73 4008 0.00 4008 0.00 4008
13,00 MAX 2.16 407 -16.35 3000 0.00 4008 0.00 4008
MIN -2.74 4006 -51.19 4007 0.00 4008 0.00 4008
MAX/MIN FORCE VALUES FOR MEMB 3, AMONGST ALL SECT LOCATIONS
FY/ DIST LD Mz/ DIST LD
| Fz DIST LD MY DIST LD FX DIST LD
l
| MAX. 11.49  0.00 307 26.26  0.00 3008
1 0.00 0.00 300 0.00 0.00 300 5.62 C 0.00 3008
| MIN. -2.74 13.00 4006 -51.19 13.00 4007
i 0.00 13.00 4008 0.00 13.00 4008 1.07 ¢ 13.00 4000
| o o e e
4 0.00 MAX 9.86 311 26.24 3007 0.00 4008 0.00 4008
MIN 4.86 3000 9.86 4000 0.00 4008 0.00 4008
1.08 MAX 9.46 411 17.86 3006 0.00 4008 0.00 4008
MIN 4.46 4000 4.81 4000 0.00 4008 0.00 4008
2.17 MAX 9.06 411 10.57 3005 0.00 4008 0.00 4008
MIN 4.06 4000 -1.05 411 0.00 4008 0.00 4008
3.25 MAX 8.66 411 4.29 3004 0.00 4008 0.00 4008
MIN 3.66 4000 -10.64 411 0.00 4008 0.00 4008
4.33 MAX 8.26 411 -0.97 3003 0.00 4008 0.00 4008
MIN 3.26 4000 -19.81 411 0.00 4008 0.00 4008
5.42 MAX 7.18 410 -5.10 301 0.00 4008 0.00 4008
MIN 2.86 4000 -25.88 411 0.00 4008 0.00 4008
6.50 MAX 6.78 410 -8.18 300 0.00 4008 0.00 4008
MIN 2.46 4000 -31.96 410 0.00 4008 0.00 4008
7.58 MAX 5.71 409 -10.63 3000 0.00 4008 0.00 4008
MIN 1.86 410 -35.69 410 0.00 4008 0.00 4008
8.67 MAX 5.31 409 -12.64 3000 0.00 4008 0.00 4008
MIN 1.46 410 -40.18 409 0.00 4008 0.00 4008
9.75 MAX 4.89 4008 -14.22 3000 0.00 4008 0.00 4008
MIN 0.39 409 -44.81 4008 0.00 4008 0.00 4008
10.83 MAX 3.96 4007 -15.36 3000 0.00 4008 0.00 4008
MIN -0.69 308 -49.87 4008 0.00 4008 0.00 4008
11.92 MAX 3.56 4007 -16.07 3000 0.00 4008 0.00 4008
MIN -1.09 308 -50.69 4008 0.00 4008 0.00 4008
13.00 MAX 2.74 4006 -16.35 3000 0.00 4008 0.00 4008
MIN -2.16 407 -51.19 4007 0.00 4008 0.00 4008
MAX/MIN FORCE VALUES FOR MEMB 4, AMONGST ALL SECT LOCATIONS
FY/ DIST LD MZ/ DIST LD
FZ DIST LD MY DIST LD FX DIST LD
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MAX. 9.86 0.00 311 26.24  0.00 3007
0.00  0.00 300 0.00  0.00 300 5.62 C  0.00 3008
| MIN. ~2.16 13.00 407 -51.19 13.00 4007
. 0.00 13.00 4008 0.00 13.00 4008 1.07 ¢ 13.00 4000

**Ekxxxxxx+ END OF FORCE ENVELOPE FROM INTERNAL STORAGE **** %% %% %
401. FINISH

dkkkxkkkxkxx END OF THE STAAD.Pro RUN *#***kkk**%*

**** DATE= APR 11,2015 TIME= 9:50:49 ****

EEEE RS SRR S SR EE SRS S SR RS R R R R R R R R R R X E R R R R R R

For technical assistance on STAAD.Pro, please visit
http://selectservices.bentley.com/en-US/

* *
* *
* *
* Details about additional assistance from *
* Bentley and Partners can be found at program menu *
* Help->Technical Support *
* *
* Copyright (c) 1997-2014 Bentley Systems, Inc.

* http://www.bentley.con *
*

LR AR RS RS EEEEE SR SRR R SRR ERE SRR R R R R R R R R R R R Y
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Job No Sheet No Rev
1
Software licensed to Part
Job Title Fet
By BK Da!so3/1 6/15 Chd
Client File 26x10-HL93-fixed.std Dawe/Time 15-Mar-2015 13:56
///‘/ Max: 15.666 kip
r A= g,
- T i = ~Tax: £.591 kip
T ]
=3 -_ T.:.ﬁl;’-’l—Jl!klp e

)
\
= g L2

L4

b - lax: -3.988 kip

X
- losd o Shear Y
Force - kip

4
Mime: 3.988 kip

Whole ¢ étrz-c_t&;;l:"y_mkipdft 0 Envelope

Max; 41.172 kip-ft

-1 T
M -40.778 kip-ft

Max:41.217 kipsft £ .
+ Max: -82.273 kip-ft Max:_5 521 kip-ft
Hax: 40.778 kip-ft
is
“Max: 5,521 kip-ft
Y
X
z J Laadt 8 | Banding 2
Mament - kip-ft

Whole Structure Mz 1 Skip-ft:1ft 0 Envelope

Print Time/Date: 17/03/2015 14.21 STAAD.Pro V8i (SELECTseries 5) 20.07.10.65 Print Run 1 of 1



Section 4
STAAD Pro Output Spring
26’ x 10’ 3-Sided Culvert: HL93
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ER R R R R R R R R R R R I I I I I 3

* *
* STAAD.Pro V8i SELECTseries5 *
* Version 20.07.10.65 *
* Proprietary Program of *
* Bentley Systems, Inc. *
* Date= APR 1, 2015 *
* Time= 9:55:14 *
* *
* *
* *

USER ID:

EEEE SRS S EEEEEEEEEEEEE RS SRR R R R I I R I I R

1. STAAD SPACE
INPUT FILE: 26x10-HL93-Spring.STD
. START JOB INFORMATION
. ENGINEER DATE 03/16/15
. ENGINEER NAME BK
. END JOB INFORMATION
. INPUT WIDTH 79
. UNIT FEET KIP
. JOINT COORDINATES
9. 1 -13.415 0 06; 2 13.415 0 0; 3 -13.415 10.666 0G; 4 0 10.666 O
10. 5 13.415 10.666 0
11. MEMBER INCIDENCES
12. 11 3; 22 5; 33 4; 454
13. DEFINE MATERIAL START
14. ISOTROPIC CONCRETES5000
15. E 580390
16. POISSON 0.17
17. DENSITY 0.15
18. ALPHA 5.5E-006
19. DAMP 0.05
20. END DEFINE MATERIAL
21. MEMBER PROPERTY AMERICAN
22. 1 2 PRIS YD 0.83 2D 1
23. 3 4 PRIS YD 1.33 ZD 1
24 . CONSTANTS
25. MATERIAL CONCRETES5000 ALL
26. SUPPORTS
27. 1 FIXED BUT M2
28. 2 FIXED BUT MZ KFX 200
29. MEMBER OFFSET
30. 3 START 0.415 0 0
31. 4 START -0.415 0 0
32. 1 END 0 -0.666 0
33. 2 END 0 -0.666 0
34. DEFINE MOVING LOAD
35. ***TRUCK
36. TYPE 1 LOAD 1.13 4.522 4.522
37. DIST 14 14
38. ***TANDEM

2
3
4
5
6
7
8

LIXINGSCANYON | Departments\Precast Engi
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STAAD SPACE

39. TYPE 2 LOAD 3.532 3.532
40. DIST 4

41, **%

42. LOAD 1 LOADTYPE NONE
43. MEMBER LOAD

44, 3 4 UNI GY -0.106
45. SELFWEIGHT Y -1

46. LOAD 2 LOADTYPE NONE
47. MEMBER LOAD

48. 2 TRAP GX -0.863 -0.163
49. 1 TRAP GX 0.863 0.163
50. LOAD 3 LOADTYPE NONE
51. MEMBER LOAD

52. 2 TRAP GX -0.432 -0.082
53. 1 TRAP GX 0.432 0.082
54. LOAD 4 LOADTYPE NONE
55. MEMBER LOAD

56. 2 UNI GX -0.21

57. 1 UNI GX 0.21

TITLE -EMAX

TITLE -EMIN

TITLE -AWL

TITLE LOAD CASE 1-

-- PAGE

NO.

Wednesday, April 01, 2015, 09:55 aM

2

UNIFORM LOAD -COVER 1.0FT

58. LOAD 5 LOADTYPE NONE TITLE -IPF-WATER INSIDE

59. MEMBER LOAD
60. 2 TRAP GX 0.624 0 0
61. 1 TRAP GX -0.624 0 0
62. LOAD 6 LOADTYPE NONE
63. MEMBER LOAD
64. 3 4 UNI GY -0.064
65. LOAD 10 LOADTYPE LIVE
66. LOAD GENERATION 12
67. TYPE 1 -41.415 10.666 0 XINC 2
68. LOAD 30 LOADTYPE LIVE
**WARNING-A MOVING LOAD THAT WOULD HAVE BEEN
OF THE STRUCTURE HAS BEEN IGNORED.
**WARNING-A MOVING LOAD THAT WOULD HAVE BEEN
OF THE STRUCTURE HAS BEEN IGNORED.
**WARNING-A MOVING LOAD THAT WOULD HAVE BEEN
OF THE STRUCTURE HAS BEEN IGNORED.
**WARNING-A MOVING LOAD THAT WOULD HAVE BEEN
OF THE STRUCTURE HAS BEEN IGNORED.
**WARNING-A MOVING LOAD THAT WOULD HAVE BEEN
OF THE STRUCTURE HAS BEEN IGNORED.
**WARNING-A MOVING LOAD THAT WOULD HAVE BEEN
OF THE STRUCTURE HAS BEEN IGNORED.
**WARNING-A MOVING LOAD THAT WOULD HAVE BEEN
OF THE STRUCTURE HAS BEEN IGNORED.
**WARNING-A MOVING LOAD THAT WOULD HAVE BEEN
OF THE STRUCTURE HAS BEEN IGNORED.
**WARNING~-A MOVING LOAD THAT WOULD HAVE BEEN
OF THE STRUCTURE HAS BEEN IGNORED.
**WARNING-A MOVING LOAD THAT WOULD HAVE BEEN
OF THE STRUCTURE HAS BEEN IGNORED.
*ADDITIONAL MOVING LOAD MESSAGES SUPPRESSED
*ADDITIONAL MOVING LOAD MESSAGES SUPPRESSED
69. LOAD GENERATION 9
70. TYPE 2 -17.415 10.666 0 XINC 2
71, ***TRUCK

72. LOAD COMB 100 COMBINATION LOAD CASE -MAX

I LKINGSCANYON\DepartmentsiPrecast Engineering\Calculations\CULVERTS-3sided-Bottom-Openi2015\LRFD\C22312 \FEA\26x10-5L93-Spring.anl

TITLE LOAD CASE LANE

TITLE LOAD CASE TRUCK

TITLE LOAD CASE TANDEM

APPLIED
CASE=
APPLIED
CASE=
APPLIED
CASE=
APPLIED
CASE=
APPLIED
CASE=
APPLIED
CASE=
APPLIED
CASE=
APPLIED
CASE=
APPLIED
CASE=
APPLIED
CASE=

MOMENT

BEYOND THE
11 WHEEL
BEYOND THE
11 WHEEL
BEYOND THE
12 WHEEL
BEYOND THE
12 WHEEL
BEYOND THE
13 WHEEL
BEYOND THE
13 WHEEL
BEYOND THE
14 WHEEL
BEYOND THE
14 WHEEL
BEYOND THE
15 WHEEL
BEYOND THE
15 WHEEL

OUTSIDE

AND
OF
AND
OF
AND
OF
AND
OF
AND
OF
AND
OF
AND
OF
AND
OF
AND
OF
AND
OF

Z RANGES
3

Z RANGES
3

Z RANGES
3

Z RANGES
3

Z RANGES
3

Z RANGES
3

Z RANGES
3

Z RANGES
3

Z RANGES
3

Z RANGES
3
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73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.

89

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.
100.
101.
102.
103.
104.
105.
106.
107.
108.
109.
110.
111.
112.
113.
114.
115.
116.
117.
118.
119,
120.
121.
122.
123.
124,
125.
126.
127.
128.

} \RINGSCANYON \Departments\Rrecast EngineeringiCalculations)|CULVERTS-3sided-Bottom-Openi2015)\LRFD\C22312\FEA 26x10-FLI3-Sprivg. arl

11 1.75 6 1.75 1 1.35 2 1.

LOAD COMB
12 1.75 6
LOAD COMB
13 1.75 6
LOAD COMB
14 1.75 6
LOAD COMB
15 1.75 6
LOAD COMB
16 1.75 6
LOAD COMB
17 1.75 6
LOAD COMB
18 1.75 6
LOAD COM

19 1.75 6
LOAD COMB
20 1.75 6
LOAD COMB
21 1.75 6
LOAD COMB
22 1.75 6
* ok ok

LOAD COMB
11 1.75 6
LOAD COMB
12 1.75 6
LOAD COMB
13 1.75 6
LOAD COMB
14 1.75 6
LOAD COMB
15 1.75 6
LOAD COMB
16 1.75 6
LOAD COMB
17 1.75 6
LOAD COMB
18 1.75 6
LOAD COMB
19 1.75 6
LOAD COM

20 1.75 6
LOAD COMB
21 1.75 6
LOAD COMB
22 1.75 6

* kK

LOAD COMB

101 COMBINATION

1.75 1 1.35 2 1.

102 COMBINATION

1.75 1 1.35 2 1.

103 COMBINATION

1.75 1 1.35 2 1.

104 COMBINATION

1.75 1 1.35 2 1.

105 COMBINATION

1.75 1 1.35 2 1.

106 COMBINATION

1.75 1 1.35 2 1.

107 COMBINATION

1.75 1 1.35 2 1.

108 COMBINATION

1,75 1 1.35 2 1.

109 COMBINATION

1.75 1 1.35 2 1.

110 COMBINATION

1.75 1 1.35 2 1.

111 COMBINATION

1.75 1 1.35 2 1.

200 COMBINATION

1.75 1 1.35 2 0.

201 COMBINATION

1.75 1 1.35 2 0.

202 COMBINATION

1.75 1 1.35 2 0.

203 COMBINATION

1.75 1 1.35 2 0.

204 COMBINATION

1.75 1 1.35 2 0.

205 COMBINATION

1.75 1 1.35 2 0.

206 COMBINATION

1.75 1 1.35 2 0.

207 COMBINATION

1.75 1 1.35 2 0.

208 COMBINATION

1.75 1 1.35 2 0.

209 COMBINATION

1.75 1 1.35 2 0.

210 COMBINATION

1.75 1 1.35 2 0.

211 COMBINATION

1.75 1 1.35 2 0.

300 COMBINATION

35 4 1.75
LOAD CASE
35 4 1.75
LOAD CASE
35 4 1.75
LOAD CASE
35 4 1.75
LOAD CASE
35 4 1.75
LOAD CASE
35 4 1.75
LOAD CASE
35 4 1.75
LOAD CASE
35 4 1.75
LOAD CASE
35 4 1.75
LOAD CASE
35 4 1.75
LOAD CASE
35 4 1.75
LOAD CASE
35 4 1.75

LOAD CASE
55 1.0
LOAD CASE
55 1.0
LOAD CASE
55 1.0
LOAD CASE
55 1.0
LOAD CASE
55 1.0
LOAD CASE
55 1.0
LOAD CASE
55 1.0
LOAD CASE
55 1.0
LOAD CASE
55 1.0
LOAD CASE
55 1.0
LOAD CASE
55 1.0
LOAD CASE
55 1.0

LOAD CASE

11 1.0 6 1.0 1 1.0 2 1.0 4 1.0
LOAD COMB 301 COMBINATION LOAD CASE
12 1.0 6 1.0 1 1.0 2 1.0 4 1.0
LOAD COMB 302 COMBINATION LOAD CASE
13 1.0 6 1.0 1 1.0 2 1.0 4 1.0
LOAD COMB 303 COMBINATION LOAD CASE

-MAX MOMENT INSIDE

-CRACK CONTROL-MAX OUTSIDE

-- PAGE NO.

Page
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129.
130.
131.
132.
133.
134.
135.
136.
137.
138.
139.
140.
141.
142.
143.
144.
145,
146.
147.
148.
149,
150.
151.
152,
153.
154.
155.
156.
157.
158.
159.
160.
161.
162.
163.
164.
165.
166.
167.
168.
169.
170.
171.
172.
173.
174.
175.
176.
177.
178.
179.
180.
181.
182.
183.
184.

LY X INGSCANY

14 1.0 6 1.0 1 1.0 2 1.0 4 1.0
LOAD COMB 304 COMBINATION LOAD
15 1.0 6 1.0 1 1.0 2 1.0 4 1.0
LOAD COMB 305 COMBINATION LOAD
16 1.0 6 1.0 1 1.0 2 1.0 4 1.0
LOAD COMB 306 COMBINATION LOAD
17 1.0 6 1.0 1 1.0 2 1.0 4 1.0
LOAD COMB 307 COMBINATION LOAD
18 1.0 6 1.0 1 1.0 2 1.0 4 1.0
LOAD COMB 308 COMBINATION LOAD
19 1.0 6 1.0 1 1.0 2 1.0 4 1.0
LOAD COMB 309 COMBINATION LOAD
20 1.0 6 1.0 1 1.0 2 1.0 4 1.0
LOAD COMB 310 COMBINATION LOAD
21 1.0 6 1.0 1 1.0 2 1.0 4 1.0
LOAD COMB 311 COMBINATION LOAD
221,06 1.0 1 1.0 2 1.0 4 1.0
* kK

LOAD COMB 400 COMBINATION LOAD
11 1.0 3 1.0 1 1.0 6 1.0 5 1.0
LOAD COMB 401 COMBINATION LOAD
12 1.0 3 1.0 1 1.0 6 1.0 5 1.0
LOAD COMB 402 COMBINATION LOAD
13 1.0 3 1.0 1 1.0 6 1.0 5 1.0
LOAD COMB 403 COMBINATION LOAD
14 1.0 3 1.0 1 1.0 6 1.0 5 1.0
LOAD COMB 404 COMBINATION LOAD
15 1.0 3 1.0 1 1.0 6 1.0 5 1.0
LOAD COMB 405 COMBINATION LOAD
16 1.0 3 1.0 1 1.0 6 1.0 5 1.0
LOAD COMB 406 COMBINATION LOAD
17 1.0 3 1.0 1 1.0 6 1.0 5 1.0
LOAD COMB 407 COMBINATION LOAD
18 1.0 3 1.0 1 1.0 6 1.0 5 1.0
LOAD COMB 408 COMBINATION LOAD
19 1.0 3 1.0 1 1.0 6 1.0 5 1.0
LOAD COMB 409 COMBINATION LOAD
20 1.0 3 1.0 1 1.0 6 1.0 5 1.0
LOAD COMB 410 COMBINATION LOAD
21 1.0 3 1.0 1 1.0 6 1.0 5 1.0
LOAD COMB 411 COMBINATION LOAD
22 1.0 31.011.06 1.0 5 1.0
* & %

LOAD COMB 500 COMBINATION LOAD
11 1.0 6 1.0 1 1.0

LOAD COMB 501 COMBINATION LOAD
12 1.0 6 1.0 1 1.0

LOAD COMB 502 COMBINATION LOAD
13 1.0 6 1.0 1 1.0

LOAD COMB 503 COMBINATION LOAD
14 1.0 6 1.0 1 1.0

LOAD COMB 504 COMBINATION LOAD
15 1.0 6 1.0 1 1.0

LOAD COMB 505 COMBINATION LOAD
16 1.0 6 1.0 1 1.0

LOAD COMB 506 COMBINATION LOAD

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

-- PAGE NO.

-CRACK CONTROL-MAX INSIDE

-CHECK SUPPORT DISPL.
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STAAD SPACE

185.
186.
187.
188.
189.
190.
191.
192.
193.
194.
195.
196.
197.
198.
199.
200.
201.
202.
203.
204,
205.
206.
207.
208.
209.
210.
211.
212.
213.
214.
215.
216.
217.
218.
219.
220.
221.
222.
223.
224,
225.
226.
227.
228.
229.
230.
231.
232.
233.
234.
235.
236.
237.
238.
239.
240.

17 1.0 6 1.0 1 1.0

LOAD COMB 507 COMBINATION
18 1.0 6 1.0 1 1.0

LOAD COMB 508 COMBINATION
19 1.0 6 1.0 1 1.0

LOAD COMB 509 COMBINATION
20 1.0 6 1.0 1 1.0

LOAD COMB 510 COMBINATION
21 1.0 6 1.0 1 1.0

LOAD COMB 511 COMBINATION
22 1.0 6 1.0 1 1.0

* Kk

LOAD COMB 600 COMBINATION
11 1.0 6 1.0 3 1.0

LOAD COMB 601 COMBINATION
12 1.0 6 1.0 3 1.0

LOAD COMB 602 COMBINATION
13 1.0 6 1.0 3 1.0

LOAD COMB 603 COMBINATION
14 1.0 6 1.0 3 1.0

LOAD COMB 604 COMBINATION
15 1.0 6 1.0 3 1.0

LOAD COMB 605 COMBINATION
16 1.0 6 1.0 3 1.0

LOAD COMB 606 COMBINATION
17 1.0 6 1.0 3 1.0

LOAD COMB 607 COMBINATION
18 1.0 6 1.0 3 1.0

LOAD COMB 608 COMBINATION
19 1.0 6 1.0 3 1.0

LOAD COMB 609 COMBINATION
20 1.0 6 1.0 3 1.0

LOAD COMB 610 COMBINATION
21 1.0 6 1.0 3 1.0

LOAD COMB 611 COMBINATION
22 1.0 6 1.0 3 1.0

LOAD COMB 700 COMBINATION
11 1.0 6 1.0
LOAD COMB 701
12 1.0 6 1.0
LOAD COMB 702
13 1.0 6 1.0
LOAD COMB 703
14 1.0 6 1.0
LOAD COMB 704
15 1.0 6 1.0
LOAD COMB 705
16 1.0 6 1.0
LOAD COMB 706
17 1.0 6 1.0
LOAD COMB 707
18 1.0 6 1.0
LOAD COMB 708
19 1.0 6 1.0
LOAD COMB 709
20 1.0 6 1.0

COMBINATION

COMBINATION

COMBINATION

COMBINATION

COMBINATION

COMBINATION

COMBINATION

COMBINATION

COMBINATION

(Caiculations \CULVERTS-3sided-Bottom-Opea | 2615\ LRFDAC22312\FEA\26x106-5L93-Sprin

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LCAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

-CHECK DEFLEC.
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-- PAGE NO.
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STAAD SPACE -- PAGE NO. 6

241. LOAD COMB 710 COMBINATION LOAD CASE
242, 21 1.0 6 1.0

243, LOAD COMB 711 COMBINATION LOAD CASE
244, 22 1.0 6 1.0

245, **x*

246. LOAD COMB 800 COMBINATION LOAD CASE -DL
247. 1 1.0 2 1.0 4 1.0

248, **x*

249, ***TANDEM

250. LOAD COMB 1000 COMBINATION LOAD CASE -MAX MOMENT OUTSIDE
251. 31 1.75 6 1.75 1 1.35 2 1.35 4 1.75
252. LOAD COMB 1001 COMBINATION LOAD CASE
253. 32 1.75 6 1.75 1 1.35 2 1.35 4 1.75
254. LOAD COMB 1002 COMBINATION LOAD CASE
255. 33 1.75 6 1.75 1 1.35 2 1.35 4 1.75
256. LOAD COMB 1003 COMBINATION LOAD CASE
257. 34 1.75 6 1.75 1 1.35 2 1.35 4 1.75
258. LOAD COMB 1004 COMBINATION LOAD CASE
259, 35 1.75 6 1.75 1 1.35 2 1.35 4 1.75
260. LOAD COMB 1005 COMBINATION LOAD CASE
261. 36 1.75 6 1.75 1 1.35 2 1.35 4 1.75
262. LOAD COMB 1006 COMBINATION LOAD CASE
263. 37 1.75 6 1.75 1 1.35 2 1.35 4 1.75
264, LOAD COMB 1007 COMBINATION LOAD CASE
265. 38 1.75 6 1.75 1 1.35 2 1.35 4 1.75
266. LOAD COMB 1008 COMBINATION LOAD CASE
267. 39 1.75 6 1.75 1 1.35 2 1.35 4 1.75
268. LOAD COMB 2001 COMBINATION LOAD CASE
269. 32 1.75 6 1.75 1 1.35 2 0.5 5 1.0
270. LOAD COMB 2002 COMBINATION LOAD CASE
271. 33 1.75 6 1.75 1 1.35 2 0.5 5 1.0
272. LOAD COMB 2003 COMBINATION LOAD CASE
273. 34 1.75 6 1.7511.35 2 0.5 5 1.0
274. LOAD COMB 2004 COMBINATION LOAD CASE
275. 35 1.75 6 1.75 1 1.35 2 0.5 5 1.0
276. LOAD COMB 2005 COMBINATION LOAD CASE
277. 36 1.75 6 1.75 1 1.35 2 0.5 5 1.0
278. LOAD COMB 2006 COMBINATION LOAD CASE
279. 37 1.75 6 1.75 1 1.35 2 0.5 5 1.0
280. LOAD COMB 2007 COMBINATION LOAD CASE
281. 38 1.75 6 1.75 1 1.35 2 0.5 5 1.0
282. LOAD COMB 2008 COMBINATION LOAD CASE
283. 39 1.75 6 1.75 1 1.35 2 0.5 5 1.0
284. LOAD COMB 3000 COMBINATION LOAD CASE -CRACK CONTROL-MAX OUTSIDE
285, 31 1.0 6 1.0 1 1.0 2 1.0 4 1.0

286. LOAD COMB 3001 COMBINATION LOAD CASE
287. 32 1.0 6 1.0 1 1.0 2 1.0 4 1.0

288. LOAD COMB 3002 COMBINATION LOAD CASE
289, 33 1.0 6 1.0 1 1.0 2 1.0 4 1.0

290. LOAD COMB 3003 COMBINATION LOAD CASE
291. 34 1.0 6 1.0 1 1.0 2 1.0 4 1.0

292. LOAD COMB 3004 COMBINATION LOAD CASE
293. 35 1.0 6 1.0 11 2 1.0 4 1.0

294. LOAD COMB 3005 COMBINATION LOAD CASE
295. 36 1.0 6 1.0 1 1.0 2 1.0 4 1.0

296. LOAD COMB 3006 COMBINATION LOAD CASE

neeringiCalculations\CULVERTS-3sided-Bottom-Open\2G15 \ LRFDIC22312 \FEA ' 26x10~HL93-Spring. anl Rage 6 of 38




STAAD SPACE

297.
298.
299.
300.
301.
302.
303.
304.
305.
306.
307.
308.
309.
310.
311.
312.
313.
314.
315.
316.
317.
318.
319.
320.
321.
322.
323.
324.
325.
326.
327.
328.
329.
330.
331.
332.
333.
334.
335.
336.
337.
338.
339.
340.
341.
342.
343.
344.
345,
346.
347.
348.
349.
350.
351.
352.

37 1.

LOAD

38 1.

LOAD

39 1.

LOAD

31 1.

LOAD

32 1.

LOAD

33 1.

LOAD

34 1.

LOAD

35 1.

LOAD

36 1.

LOAD

37 1.

LOAD

38 1.

LOAD

39 1.

LOAD

31 1.

LOAD

32 1.

LOAD

33 1.

LOAD

34 1.

LOAD

35 1.

LOAD

36 1.

LOAD

37 1.

LOAD
38 1
LOAD

39 1.

LOAD

31 1.

LOAD

32 1.

LOAD

33 1.

LOAD

34 1.

LOAD

35 1.

LOAD

36 1.

LOAD

37 1.

LOAD

06 1.01
COMB 3007
06 1.01
COMB 3008
06 1.01
COMB 4000
03 1.01
COMB 4001
0 31.01
COMB 4002
03 1.01
COMB 4003
0 31.01
COMB 4004
0 31.01
COMB 4005
0 31.01
COMB 4006
03 1.01
COMB 4007
0 31.01
COMB 4008
031.01
COMB 5000
06 1.0 1
COMB 5001
06 1.01
COMB 5002
06 1.01
COMB 5003
06 1.01
COMB 5004
06 1.01
COMB 5005
06 1.01
COMB 5006
06 1.01
COMB 5007

.06 1.01

COMB 5008
06 1.01
COMB 6000
06 1.0 3
COMB 6001
06 1.0 3
COMB 6002
0 6 1.0 3
COMB 6003
06 1.0 3
COMB 6004
06 1.0 3
COMB 6005
06 1.0 3
COMB 6006
06 1.0 3
COMB 6007

1
C
1.0 2 1.0 4
C
1

1.0 4

1.0 5

Q- O -
o2 o R o
w W

OMBINATION
.0
OMBINATION
.0
OMBINATION
.0
OMBINATION
.0
OMBINATION
.0
OMBINATION
.0
OMBINATION
.0

OMBINATION
.0
OMBINATION
.0
OMBINATION
.0
OMBINATION
.0

¢)
.0
OMBINATION

=

OFROQOFOFRQORLOFAO

QrrQ~=Qr

BINATION

=
o

POROQOFRQ~RQRQFRQF0F

o

COMBINATION
1.0
COMBINATION
1.0
COMBINATION
1.0
COMBINATION

(4

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

-~CHECK DEFLEC.

-- PAGE NO.

-CRACK CONTROL-MAX INSIDE

—-CHECK SUPPORT DISPL.
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STAAD SPACE -- PAGE NO. 8

353. 38 1.0 6 1.0 3 1.0

354. LOAD COMB 6008 COMBINATION LOAD CASE
355. 39 1.0 6 1.0 3 1.0

356, ***

357. LOAD COMB 7000 COMBINATION LOAD CASE -LL2
358. 31 1.0 6 1.0

359. LOAD COMB 7001 COMBINATION LOAD CASE
360. 32 1.0 6 1.0

361. LOAD COMB 7002 COMBINATION LOAD CASE
362, 33 1.0 6 1.0

363. LOAD COMB 7003 COMBINATION LOAD CASE
364. 34 1.0 6 1.0

365. LOAD COMB 7004 COMBINATION LOAD CASE
366. 35 1.0 6 1.0

367. LOAD COMB 7005 COMBINATION LOAD CASE
368. 36 1.0 6 1.0

369. LOAD COMB 7006 COMBINATION LOAD CASE
370. 37 1.0 6 1.0

371. LOAD COMB 7007 COMBINATION LOAD CASE
372. 38 1.0 6 1.0

373. LOAD COMB 7008 COMBINATION LOAD CASE
374. 39 1.0 6 1.0

375, ***

376. PERFORM ANALYSIS

PROBLEM STATISTTICS

NUMBER OF JOINTS 5 NUMBER OF MEMBERS 4
NUMBER OF PLATES 0 NUMBER OF SOLIDS ]
NUMBER OF SURFACES 0 NUMBER OF SUPPORTS 2

SOLVER USED IS THE OUT-OF-CORE BASIC SOLVER

ORIGINAL/FINAL BAND-WIDTH= 3/ 3/ 20 DOF
TOTAL PRIMARY LOAD CASES = 29, TOTAL DEGREES OF FREEDOM = 21
TOTAL LOAD COMBINATION CASES = 147 SO FAR.

SIZE OF STIFFNESS MATRIX = 1 DOUBLE KILO-WORDS

REQRD/AVAIL. DISK SPACE = 12.0/ 0.0 MB

377. LOAD LIST 1 TO 6 11 TO 22 31 TO 39
378. PRINT SUPPORT REACTION ALL

ngineeringiCalculations\CULYERTS-3sided-Bottomn-Openi20i5\LRFD\C22312\FEAN26x10-5L93-Spring.anl Page 8 of 38
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STAAD SPACE

SUPPORT REACTIONS -UNIT KIP

JOINT LOAD

12

14
15
16
17
18
19
20
21
22
31

FORCE-X

L
D =N O

OCHNOHPEPFHOOODOQOOKHRMFEFMODOOOOOOOO O H

L O T I [ R A O AN A AR TN R |
OH K EFHEPFOOOOOOOO OO M

.83
.66
.33
.87
.76
.17
.04
.23
.38
.50
.59
.66
.69
.73
.90
.00
.05
.03
.03
.18
.33
.57
.76
.90
.00
.05
.06
.83
.66
.33
.87
.76
.17
.04
.23
.38
.50
.59
.66
.69
.73
.90
.00
.05
.03
.03

FORC

om.b-wumwo—w—-»—-oooooooommm.&@mmmwww.&mc\mmmwwwJ:-.booooot_n

E-Y

.22
.00
.00
.00
.00
.83
.45
.11
.78
.44
.10
.77
.43
.68
.01
.34
.66
.99
.48
.21
.43
.90
.38
.85
.32
.90
.38
.22
.00
.00
.00
.00
.83
.07
.41
.74
.08
.42
.76
.09
.36
.03
.71
.38
.06
.05

FEET

STRUCTURE TYPE

FORCE-2Z

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

.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
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

MOM-X

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

.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
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

-—- PAGE NO.

= SPACE

MOM-Y

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

.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
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

MOM 2

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

.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
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

Wednesday, April 0i, 2015, 09:55 AM
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.STAAD SPACE -- PAGE NO. 10
SUPPORT REACTIONS -UNIT KIP FEET STRUCTURE TYPE = SPACE
JOINT LOAD FORCE-X FORCE-Y FORCE-2 MOM-X MOM-Y MOM 2
32 -0.18 0.32 0.00 0.00 0.00 0.00
33 -0.33 0.64 0.00 0.00 0.00 0.00
34 -0.57 1.16 0.00 0.00 0.00 0.00
35 -0.76 1.69 0.00 0.00 0.00 0.00
36 -0.90 2.22 0.00 0.00 0.00 0.00
37 -1.00 2.74 0.00 0.00 0.00 0.00
38 -1.05 3.16 0.00 0.00 0.00 0.00
39 ~1.06 3.69 0.00 0.00 0.00 0.00

EREE RS SRS EEEEEE] END OF LATEST ANALYSIS RESULT hkkEkhkhkkhkkkkkh ok

379. PRINT FORCE ENVELOPE NSECTION 2 ALL

VIFINGSCANYON\Departments \RPrecast EZngimeerisg\Calculationg\CULVERDTS-3sided-Bot tom-Openi\2815



STAAD

MEMBER FORCE ENVELOPE

SPACE

ALL UNITS ARE KIP

MEMB DISTANCE

0.00 MAX
MIN
0.83 MAX
MIN
1.67 MAX
MIN
2.50 MAX
MIN
3.33 MAX
MIN
4.17 MAX
MIN
5.00 MAX
MIN
5.83 MAX
MIN
6.67 MAX
MIN
7.50 MAX
MIN
8.33 MAX
MIN

MIN

MIN

F

FEET

Y

.66
.76
.96
.27
.31
.06
.72
.06
.17
.06
.29
.06
.58
.06

0.81

.19
.01
.54
.16
.85
.27
.11
.33
.31
.36
.47

LD

w o w w
Wk W N WO N U

w
DUV NDUTNNUIND U 0O U oW

Wednesday, April 01,

D

39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39

FY/
FZ

2.66
0.00
-2.47
0.00

DIST
DIST

0.00
0.00
10.00
10.00

FORCE VALUES FOR

LD

18

VX INGSCANYON),

0.00 MAX
MIN
0.83 MAX
MIN

Departmesntgs\Precast En

0

.76
.66
.27
.96

ineering

ow o wm

Cal

-- PAGE NO. 11
MZ LD FZ LD M L
0.00 39 0.00 39 0.00
0.00 39 0.00 39 0.00
1.26 5 0.00 39 0.00
-1.92 2 0.00 39 0.00
2.12 5 0.00 39 0.00
-3.28 2 0.00 39 0.00
2.65 39 0.00 39 0.00
-4.13 2 0.00 39 0.00
3.53 39 0.00 39 0.00
-4.49 2 0.00 39 0.00
4.42 39 0.00 39 0.00
-4.42 2 0.00 39 0.00
5.30 39 0.00 39 0.00
-3.95 2 0.00 39 0.00
6.18 39 0.00 39 0.00
-3.13 2 0.00 39 0.00
7.07 39 0.00 39 0.00
-1.99 2 0.00 39 0.00
7.95 39 0.00 39 0.00
-0.63 4 0.00 39 0.00
8.84 39 0.00 39 0.00
-0.95 5 0.00 39 0.00
9.72 39 0.00 39 0.00
-2.03 5 0.00 39 0.00
10.60 39 0.00 39 0.00
-3.16 5 0.00 39 0.00
1, AMONGST ALL SECT LOCATIONS
MZ/ DIST LD
MY DIST LD FX DIST
10.60 10.00 39
0.00 0.00 1 6.68 C 0.00
-4.49 3.33 2
0.00 10.00 39 0.00 10.00
0.00 39 0.00 39 0.00
0.00 39 0.00 39 0.00
1.92 2 0.00 39 0.00
-1.26 5 0.00 39 0.00
wlations\CULVERTE-jsided-Bottam-Open \ 2015\ ERFPLC22312 \FEAY
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[

STAAD SPACE
1.67
2.50
3.33
4.17
5.00
5.83
6.67
7.50
8.33
9.17

10.00

MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN

39

39

39

w
O b

w
N UONOONDNONDONONDWUWYW!

3.28
-2.12
4.13
-2.65
4.49
-3.53
4.42
-4.42
3.95
-5.30
3.13
-6.18
1.99
-7.07
0.63
~7.95
0.95
-8.84
2.03
-9.72
3.16
-10.60

w w w [O%] w w w w
WO NOUND U

w
VO UTWO 0O & W0ORWNWON

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

OOOOOOOOOOOOOOOOOOOOOO

-~ PAGE NO-.

39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39

OOOOOOOOOOOOOOOOOOOOOO

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00

.00
.00

Wednesday, April 01,

12

39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39

FY/
FzZ

DIST
DIST

10.00
0.00
0.00

10.00

FORCE VALUES FOR MEMB

LD
LD

DIST
DIST

3.33
0.00
10.00
10.00

LD
LD

AMONGST ALL SECT LOCATIONS

FX

DIST

LD

S

17
2
k2

7.58

MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN

I | | | | 1
WHWHE P HBO RO OU OO S G

|
—

ANYON \Departpents\Precast Engin

.68
.00
.01
.07
.38
.41
.38
.41
.85
.74
.85
.74
.32
.16
.32
.16
.90
.69
.90
.69

18

19
11
35
12
35
12
36
13
36
13
37
34
37
34
38
35
38
35

9.91
-4.06
6.57
-4.06
6.57
-8.59
6.57
-11.60
6.57
-16.24

-18.64

-22.12

-23.91

-26.23

-28.49

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

OOOOOOOOOOOOOOOOOOOO

g\Calculations \CULVERTS-341ided-Bot tom-0pen

39
39
39
39
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39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
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OOOOOOOOOOOOOOOOOOOO

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
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STAAD SPACE

10.83 MAaX
MIN
11.92 Max
MIN
13.00 MAX
MIN

3.38
2.22
3.38
2.22
2.16
2.74

-- DPAGE NO.

Wednesday, April 01, 2015, 09:55 AM

13

39
39
39
39
39
39

MAX/MIN FORCE VALUES FOR MEMB

FY/
F2

MAX. 6.68
0.00

[ MIN. -2.74
| 0.00

DIST LD
DIST LD
0.00 18
0.00 1
13.00 37
13.00 39

LD

4 0.00 MAX
MIN

1.08 MAX
MIN

2.17 MAX
MIN

3.25 MAX
MIN

4.33 MAX
MIN

5.42 MAX
MIN

6.50 MAX
MIN

7.58 MAX
MIN

8.67 MAX
MIN

9.75 MAX
MIN

10.83 MAX
MIN

11.92 MAX
MIN

13.00 MAX
MIN

l\)HMH(A)O(»JOL»JOUJO»&O»&OWOUIOWOU’IOW

.06
.00
.06
.00
.06
.00
.06
.00
.06
.00
.38
.00
.38
.00
.71
.14
.71
.14
.69
.81
.16
.49
.16
.49
.74

39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39

MAX/MIN FORCE VALUES FOR MEMB
DIST LD
DIST LD

FY/
F2

VVEINGSCANYON

39 6.57 2 0.00 39 0.00
36 -29.77 38 0.00 39 0.00
39 6.57 2 0.00 39 0.00
36 -30.35 39 0.00 39 0.00
18 6.57 2 0.00 39 0.00
37 -30.58 38 0.00 39 0.00
3, AMONGST ALL SECT LOCATIONS

Mz/ DIST LD
MY DIST LD FX DIST

9.91 0.00 39
0.00 0.00 1 2.47 C 0.00

-30.58 13.00 38
0.00 13.00 39 1.36 T 13.00
22 9.89 38 0.00 39 0.00
5 -4.06 5 0.00 39 0.00
22 6.57 2 0.00 39 0.00
5 -4.06 5 0.00 39 0.00
22 6.57 2 0.00 39 0.00
5 -4.06 5 0.00 39 0.00
22 6.57 2 0.00 39 0.00
5 -7.57 22 0.00 39 0.00
22 6.57 2 0.00 39 0.00
5 ~13.05 22 0.00 39 0.00
21 6.57 2 0.00 39 0.00
5 -15.88 22 0.00 39 0.00
21 6.57 2 0.00 39 0.00
5 -19.15 21 0.00 39 0.00
20 6.57 2 0.00 39 0.00
21 -20.49 21 0.00 39 0.00
20 6.57 2 0.00 39 0.00
21 ~22.99 20 0.00 39 0.00
39 6.57 2 0.00 39 0.00
20 -26.16 39 0.00 39 0.00
38 6.57 2 0.00 39 0.00
19 -30.14 39 0.00 39 0.00
38 6.57 2 0.00 39 0.00
19 -30.31 39 0.00 39 0.00
37 6.57 2 0.00 39 0.00
18 -30.58 38 06.00 39 0.00

4, AMONGST ALL SECT LOCATIONS

MZ/ DIST LD
MY DIST LD FX DIST
Calculations -CL-‘I_ 'ER.‘S—?S;ded—Eotto.;-Opc 2645 \ERFRRC22312

LD
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Wednesday, April 01, 2015, 09:55 aM

STAAD SPACE ' N -~ PAGE NO. 14
| MAX 5.06  0.00 22 9.89  0.00 38
0.00 0.00 1 0.00 0.00 1 2.47C 0.00 2
MIN -2.16 13.00 18 -30.58 13.00 38
0.00 13.00 39 0.00 13.00 39 1.36 T 13.00 5

*hxkkkdx4%x END OF FORCE ENVELOPE FROM INTERNAL STORAGE ****x%%%%%

380. LOAD LIST 300 TO 311 400 TO 411 3000 TO 3008 4000 TO 4008
381. PRINT SUPPORT REACTION ALL

ientsi\Precast Ingineering\Calculations\CULVERTS-3sided-Botton-Open\24iSiLRPD\C22242 \FEAN 26x16-HE33-Spring.ani Page 14 of 38
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Wednesday, April 01, 2015, 09:55 AM

STAAD SPACE -- PAGE NO. 15
SUPPORT REACTIONS -UNIT KIP FEET STRUCTURE TYPE = SPACE

JOINT LOAD FORCE-X FORCE-Y FORCE-2 MOM-X MOM-Y MOM 2
1 300 -2.48 10.50 0.00 0.00 0.00 0.00
301 -2.30 10.16 0.00 0.00 0.00 0.00
302 -2.14 9.83 0.00 0.00 0.00 0.00
303 -2.02 9.49 0.00 0.00 0.00 0.00
304 -1.93 9.15 0.00 0.00 0.00 0.00
305 ~-1.87 8.82 0.00 0.00 0.00 0.00
306 -1.84 8.48 0.00 0.00 0.00 0.00
307 -1.79 12.73 0.00 0.00 0.00 0.00
308 -1.62 12.06 0.00 0.00 0.00 0.00
309 -1.52 11.38 0.00 0.00 0.00 0.00
310 -1.48 10.71 0.00 0.00 0.00 0.00
311 -1.49 10.04 0.00 0.00 0.00 0.00
400 1.48 10.50 0.00 0.00 0.00 0.00
401 1.67 10.16 0.00 0.00 0.00 0.00
402 1.82 9.83 0.00 0.00 0.00 0.00
403 1.94 9.49 0.00 0.00 0.00 0.00
404 2.03 9.15 0.00 0.00 0.00 0.00
405 2.10 8.82 0.00 0.00 0.00 0.00
406 2.13 8.48 0.00 0.00 0.00 0.00
407 2.17 12.73 0.00 0.00 0.00 0.00
408 2.34 12.06 0.00 0.00 0.00 0.00
409 2.44 11.38 0.00 0.00 0.00 0.00
410 2.49 10.71 0.00 0.00 0.00 0.00
411 2.47 10.04 0.00 0.00 0.00 0.00
3000 -2.49 9.53 0.00 0.00 0.00 0.00
3001 -2.35 9.26 0.00 0.00 0.00 0.00
3002 -2.19 12.48 0.00 0.00 0.00 0.00
3003 -1.95 11.95 0.00 0.00 0.00 0.00
3004 -1.76 11.42 0.00 0.00 0.00 0.00
3005 -1.62 10.90 0.00 0.00 0.00 0.00
3006 -1.52 10.37 0.00 0.00 0.00 0.00
3007 -1.47 9.95 0.00 0.00 0.00 0.00
3008 -1.46 9.43 0.00 0.00 0.00 0.00
4000 1.47 9.53 0.00 0.00 0.00 0.00
4001 1.62 9.26 0.00 0.00 0.00 0.00
4002 1.77 12.48 0.00 0.00 0.00 0.00
4003 2.01 11.95 0.00 0.00 0.00 0.00
4004 2.20 11.42 0.00 0.00 0.00 0.00
4005 2.34 10.90 0.00 0.00 0.00 0.00
4006 2.44 10.37 0.00 0.00 0.00 0.00
4007 2.49 9.95 0.00 0.00 0.00 0.00
4008 2.50 9.43 0.00 0.00 0.00 0.00
2 300 2.48 6.12 0.00 0.00 0.00 0.00
301 2.30 6.46 0.00 0.00 0.00 0.00
302 2.14 6.79 0.00 0.00 0.00 0.00
303 2.02 7.13 0.00 0.00 0.00 0.00

2\FER\26x30-HLI2-Spring.anl Bage 15 of 38




Wednesday, April 01, 2015, 09:55 aAM

-- PAGE NO. 16

STAAD SPACE
SUPPORT REACTIONS -UNIT KIP FEET STRUCTURE TYPE = SPACE

JOINT LOAD FORCE-X FORCE-Y FORCE-Z MOM-X MOM-Y MOM Z
304 1.93 7.47 0.00 0.00 0.00 0.00
305 1.87 7.80 0.00 0.00 0.00 0.00
306 1.84 8.14 0.00 0.00 0.00 0.00
307 1.79 8.41 0.00 0.00 0.00 0.00
308 1.62 9.08 0.00 0.00 0.00 0.00
309 1.52 9.76 0.00 0.00 0.00 0.00
310 1.48 10.43 0.00 0.00 0.00 0.00
311 1.49 11,10 0.00 0.00 0.00 0.00
400 -1.48 6.12 0.00 0.00 0.00 0.00
401 -1.67 6.46 0.00 0.00 0.00 0.00
402 -1.82 6.79 0.00 0.00 0.00 0.00
403 -1.94 7.13 0.00 0.00 0.00 0.00
404 ~-2.03 7.47 0.00 0.00 0.00 0.00
405 -2.10 7.80 0.00 0.00 0.00 0.00
406 -2.13 8.14 0.00 0.00 0.00 0.00
407 -2.17 8.41 0.00 0.00 0.00 0.00
408 -2.34 9.08 0.00 0.00 0.00 0.00
409 -2.44 9.76 0.00 0.00 0.00 0.00
410 -2.49 10.43 0.00 0.00 0.00 0.00
411 -2.47 11.10 0.00 0.00 0.00 0.00
3000 2.49 6.10 0.00 0.00 0.00 0.00
3001 2.35 6.37 0.00 0.00 0.00 0.00
3002 2.19 6.68 0.00 0.00 0.00 0.00
3003 1.95 7.21 0.00 0.00 0.00 0.00
3004 1.76 7.74 0.00 0.00 0.00 0.00
3005 l1.62 8.26 0.00 0.00 0.00 0.00
3006 1.52 8.79 0.00 0.00 0.00 0.00
3007 1.47 9.21 0.00 0.00 0.00 0.00
3008 1.46 9.73 0.00 0.00 0.00 0.00
4000 -1.47 6.10 0.00 0.00 0.00 0.00
4001 -1.62 6.37 0.00 0.00 0.00 0.00
4002 -1.77 6.68 0.00 0.00 0.00 0.00
4003 -2.01 7.21 0.00 0.00 0.00 0.00
4004 ~2.20 7.74 0.00 0.00 0.00 0.00
4005 -2.34 8.26 0.00 0.00 0.00 0.00
4006 -2.44 8.79 0.00 0.00 0.00 0.00
4007 -2.49 9.21 0.00 0.00 0.00 0.00
4008 -2.50 9.73 0.00 0.00 0.00 0.00

kokkk ok kokokok ok ok ok Kk k END OF LATEST ANALYSIS RESULT FhkhkkkkkkkkkhEk K

KINGSCANYON\Deopartments'\Precast Engineering'Calculations\CULVERTS-3sided-Bottom-0Openi20i5 \LRFONC22212 \FEA\26x10-5L93-Spring.anl RPage 16 of 38



Wednesday, April 01, 2015, 09:55 AM

STAAD SPACE ) -- PAGE NO; 17
382. ***LL
383. LOAD LIST 700 TO 711 7000 TO 7008
384. PRINT SUPPORT REACTION ALL
KINGSCANYON\Dopartments\Frecast El:gi::ce:‘;:::;'-Ca.‘c:::at;o::s CL':'_'.":R."S-Séided—sottcr"—apo::‘.2.’;5--15’;“3 C22312\FEANP 62110-HL95-Spking. gnt Rage 17 of iP



Wednesday, April 01, 2015, 09:55 aM

STAAD SPACE -- PAGE NO. 18
SUPPORT REACTIONS -UNIT KIP FEET STRUCTURE TYPE = SPACE

JOINT LOAD FORCE-X FORCE-Y FORCE-2 MOM-X MOM-Y MOM 2
1 700 0.22 5.28 0.00 0.00 0.00 0.00
701 0.40 4.95 0.00 0.00 0.00 0.00
702 0.55 4.61 0.00 0.00 0.00 0.00
703 0.68 4.27 0.00 0.00 0.00 0.00
704 0.77 3.94 0.00 0.00 0.00 0.00
705 0.83 3.60 0.00 0.00 0.00 0.00
706 0.86 3.26 0.00 0.00 0.00 0.00
707 0.91 7.52 0.00 0.00 0.00 0.00
708 1.07 6.84 0.00 0.00 0.00 0.00
709 1.18 6.17 0.00 0.00 0.00 0.00
710 1.22 5.49 0.00 0.00 0.00 0.00
711 1.20 4.82 0.00 0.00 0.00 0.00
7000 0.21 4.31 0.00 0.00 0.00 0.00
7001 0.35 4.05 0.00 0.00 0.00 0.00
7002 0.50 7.26 0.00 0.00 0.00 0.00
7003 0.74 6.73 0.00 0.00 0.00 0.00
7004 0.93 6.21 0.00 0.00 0.00 0.00
7005 1.08 5.68 0.00 0.00 0.00 0.00
7006 1.17 5.15 0.00 0.00 0.00 0.00
7007 1.22 4.74 0.00 0.00 0.00 0.00
7008 1.23 4.21 0.00 0.00 0.00 0.00
2 700 -0.22 0.90 0.00 0.00 0.00 0.00
701 -0.40 1.24 0.00 0.00 0.00 0.00
702 -0.55 1.58 0.00 0.00 0.00 0.00
703 -0.68 1.91 0.00 0.00 0.00 0.00
704 -0.77 2.25 0.00 0.00 0.00 0.00
705 -0.83 2.59 0.00 0.00 0.00 0.00
706 -0.86 2.92 0.00 0.00 0.00 0.00
707 -0.91 3.19 0.00 0.00 0.00 0.00
708 -1.07 3.87 0.00 0.00 0.00 0.00
709 -1.18 4.54 0.00 0.00 0.00 0.00
710 -1.22 5.21 0.00 0.00 0.00 0.00
711 -1.20 5.89 0.00 0.00 0.00 0.00
7000 -0.21 0.89 0.00 0.00 0.00 0.00
7001 -0.35 1.15 0.00 0.00 0.00 0.00
7002 -0.50 1.47 0.00 0.00 0.00 0.00
7003 -0.74 1.99 0.00 0.00 0.00 0.00
7004 ~0.93 2.52 0.00 0.00 0.00 0.00
7005 -1.08 3.05 0.00 0.00 0.00 0.00
7006 -1.17 3.57 0.00 0.00 0.00 0.00
7007 -1.22 3.99 0.00 0.00 0.00 0.00
7008 -1.23 4.52 0.00 0.00 0.00 0.00

NGSCANYON\Departmentg§iPrecast Ingineering\Celculations CULVERTS-3sided-Bottom-Open \ 2015 \LRODIC223 12 \FEA\26x1 @-HLR3-Spring.anl Page 1§ o



Wednesday, Aprii 01, 2015, 09:55 A4

STAAD SPACE -- PAGE NO. 19

kkkkkkhkkhkkkokkkk END OF LATEST ANALYSIS RESULT R E R R R E R R EEE R

385. ***DL
386. LOAD LIST 800
387. PRINT SUPPORT REACTION ALL




STAAD SPACE

SUPPORT REACTIONS -UNIT KIP FEET STRUCTURE TYPE

JOINT LOAD FORCE-X FORCE-Y FORCE-2Z MOM-X
1 800 -2.70 5.22 0.00 0.00
2 800 2.70 5.22 0.00 0.00

~-- PAGE NO. 20

= SPACE

MOM-Y

dok ok ok ok ok ok ok ok ok ok ok ok ok END OF LATEST ANALYSIS RESULT khkkkkkkhkhkkkik

388, *** BEAM DISPLACEMENTS AT CL FROM 1.0LL
389. LOAD LIST 600 TO 611 6000 TO 6008
390. PRINT JOINT DISPLACEMENTS LIST 4

lFednesday, Aprii 01,

MOM Z

\Calculations\CULVERTS-3sided-Bottom-0penl\ 2015 \LRFOYC22312\FEA\ 26X 10-HE93

DXin

2015,

aliad

09:55 AM



STAAD SPACE

JOINT DISPLACEMENT (INCH RADIANS)

JOINT LOAD X-TRANS
4 600 -0.02952
601 -0.00784
602 0.00450
603 0.00903
604 0.00733
605 0.00095
606 -0.00855
607 -0.00978
608 0.00048
609 0.00204
610 -0.00202
611 -0.00856
6000 -0.03065
6001 -0.01372
6002 -0.00006
6003 0.02042
6004 0.02873
6005 0.02729
6006 0.01854
6007 0.00857
6008 -0.00777

kkkkkkkkkkkhkh ok

Y-TRANS

~-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.

00239
02619
05092
07462
09532
11106
11986
12631
14475
15640
16122
15923
00123
01982
04327
08037
11586
14666
16971
18290
18560

STRUCTURE TYPE

Z-TRANS

OO0 DO OO OOODDOODODOOOO

.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

X~-ROTAN

QOO OO0 DO OO0 ODTOOOOOO O

END OF LATEST ANALYSIS RESULT

.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

Y-

OO DO DO OO0 OODOO0OOODOOODOO O

-~ PAGE NO.

SPACE

ROTAN

.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

LR RS R R R SRR S S

391. *#* SUPPORT DISPLACEMENTS FROM 1.0DL+1.0LL
392. LOAD LIST 500 TO 511 5000 TO 5008
393. PRINT JOINT DISPLACEMENTS LIST 2

\EINCGSCANYON\Department§

VPrecas

Z-ROTAN

(= eloleleNeNaNe Ro NeNo el

(==l e oo Ne N Ne Nl

.00002
.00011
.00018
.00022
.00023
.00019
.00008
.00001
.00004
.00004
.00001
.00003
.00002
.00008
.00015
.00026
.00032
.00032
.00024
.00013
.00005

Wednesday, Aprii 01,

21

2015,

09:55 AM

21 Qf 3%



Wednesday, April 01, 2015, 09:55 aM

STAAD SPACE -- PAGE NO. 22

JOINT DISPLACEMENT (INCH RADIANS) STRUCTURE TYPE = SPACE

JOINT LOAD X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN

2 500 0.06286 0.00000 0.00000 0.00000 0.00000 -0.00049
501 0.07390 0.00000 0.00000 0.00000 0.00000 -0.00069
502 0.08311 0.00000 0.00000 0.00000 0.00000 -0.00082
503 0.09047 0.00000 0.00000 0.00000 0.00000 -0.00088
504 0.09599 0.00000 0.00000 0.00000 0.00000 -0.00089
505 0.09968 0.00000 0.00000 0.00000 0.00000 -0.00085
506 0.10152 0.00000 0.00000 0.00000 0.00000 -0.00078
507 0.10423 0.00000 0.00000 0.00000 0.00000 -0.00078
508 0.11420 0.00000 0.00000 0.00000 0.00000 -0.00090
509 0.12048 0.00000 0.00000 0.00000 0.00000 -0.00093
510 0.12309 0.00000 0.00000 0.00000 0.00000 -0.00091
511 0.12201 0.00000 0.00000 0.00000 0.00000 -0.00085

5000 0.06231 0.00000 0.00000 0.00000 0.00000 -0.00048
5001 0.07094 0.00000 0.00000 0.00000 0.00000 -0.00064
5002 0.08007 0.00000 0.00000 0.00000 0.00000 -0.00078
5003 0.09445 0.00000 0.00000 0.00000 0.00000 -0.00098
5004 0.10595 0.00000 0.00000 0.00000 0.00000 -0.00109
5005 0.11458 0.00000 0.00000 0.00000 0.00000 -0.00111
5006 0.12034 0.00000 0.00000 0.00000 0.00000 -0.00106
5007 0.12339 0.00000 0.00000 0.00000 0.00000 -0.00099
5008 0.12398 0.00000 0.00000 0.00000 0.00000 -0.00086

LEREEE S EEEEREREEE] END OF LATEST ANALYSIS RESULT kkkkhkkkhohkhkkkk

394. LOAD LIST 300 TO 311 400 TO 411 3000 TO 3008 4000 TO 4008
395. PRINT MEMBER FORCES ALL
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Wednesday, April 01, 2015, 09:55 aAM

STAAD SPACE -- PAGE NO. 23
MEMBER END FORCES STRUCTURE TYPE = SPACE
ALL UNITS ARE -- KIP FEET (LOCAL )
MEMBER LOAD JT AXIAL SHEAR-Y SHEAR-Z TORSION MOM-Y MOM-Z
1 300 1 10.50 2.48 0.00 0.00 0.00 0.00
3 -9.26 4.75 0.00 0.00 0.00 -17.18
301 1 10.16 2.30 0.00 0.00 0.00 0.00
3 -8.92 4.93 0.00 0.00 0.00 -19.02
302 1 9.83 2.14 0.00 0.00 0.00 0.00
3 -8.58 5.09 0.00 0.00 0.00 -20.55
303 1 9.49 2.02 0.00 0.00 0.00 0.00
3 -8.24 5.21 0.00 0.00 0.00 -21.78
304 1 9.15 1.93 0.00 0.00 0.00 0.00
3 -7.91 5.30 0.00 0.00 0.00 -22.70
305 1 8.82 1.87 0.00 0.00 0.00 0.00
3 -7.57 5.36 0.00 0.00 0.00 -23.32
306 1 8.48 1.84 0.00 0.00 0.00 0.00
3 -7.23 5.39 0.00 0.00 0.00 -23.62
307 1 12.73 1.79 0.00 0.00 0.00 0.00
3 -11.49 5.44 0.00 0.00 0.00 -24.08
308 1 12.06 1.62 0.00 0.00 0.00 0.00
3 -10.81 5.61 0.00 0.00 0.00 -25.74
309 1 11.38 1.52 0.00 0.00 0.00 0.00
3 -10.14 5.71 0.00 0.00 0.00 -26.78
310 1 10.71 1.48 0.00 0.00 0.00 0.00
3 -9.47 5.75 0.00 0.00 0.00 -27.22
311 1 10.04 1.49 0.00 0.00 0.00 0.00
3 -8.79 5.74 0.00 0.00 0.00 -27.04
400 1 10.50 -1.48 0.00 0.00 0.00 0.00
3 ~9.26 0.93 0.00 0.00 0.00 -9.79
401 1 10.16 -1.67 0.00 0.00 0.00 0.00
3 -8.92 1.12 0.00 0.00 0.00 -11.63
402 1 9.83 -1.82 0.00 0.00 0.00 0.00
3 -8.58 1.27 0.00 0.00 0.00 -13.16
403 1 9.49 -1.94 0.00 0.00 0.00 0.00
3 -8.24 1.39 0.00 0.00 0.00 -14.39
404 1 9.15 -2.03 0.00 0.00 0.00 0.00
3 -7.91 1.48 0.00 0.00 0.00 -15.31
405 1 8.82 -2.10 0.00 0.00 0.00 0.00
3 -7.57 1.55 0.00 0.00 0.00 -15.92
406 1 8.48 -2.13 0.00 0.00 0.00 0.00
3 -7.23 1.58 0.00 0.00 0.00 -16.23
407 1 12.73 -2.17 0.00 0.00 0.00 0.00
3 -11.49 1.62 0.00 0.00 0.00 -16.68
408 1 12.06 -2.34 0.00 0.00 0.00 0.00
3 -10.81 1.79 0.00 0.00 0.00 -18.34

RCSCANYON\Departments\Precast Ingineering\Galculations\CULVERTS-3sided-Bottam-0peni2gi5 \LRFD\C223i2 \FEAY26X10
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Wednesday, April 01, 2015, 08:55 AM

STAAD SPACE -- PAGE NO. 24
MEMBER END FORCES STRUCTURE TYPE = SPACE
ALL UNITS ARE -- KIP FEET (LOCAL )

MEMBER LOAD JT AXIAL SHEAR-Y SHEAR-2Z TORSION MOM-Y MOM-2Z

409 1 11.38 -2.44 0.00 0.00 0.00 0.00

3 -10.14 1.89 0.00 0.00 0.00 -19.39

410 1 10.71 -2.49 0.00 0.00 0.00 0.00

3 -9.47 1.94 0.00 0.00 0.00 -19.82

411 1 10.04 -2.47 0.00 0.00 0.00 0.00

3 -8.79 1.92 0.00 0.00 0.00 -19.64

3000 1 9.53 2.49 0.00 0.00 0.00 0.00

3 -8.28 4.74 0.00 0.00 0.00 -17.09

3001 1 9.26 2.35 0.00 0.00 0.00 0.00

3 -8.02 4.88 0.00C 0.00 0.00 -18.53

3002 1 12.48 2.19 0.00 0.00 0.00 0.00

3 -11.23 5.04 0.00 0.00 0.00 -20.05

3003 1 11.95 1.95 0.00 0.00 0.00 0.00

3 -10.71 5.28 0.00 0.00 0.00 -22.45

3004 1 11.42 1.76 0.00 0.00 0.00 0.00

3 -10.18 5.47 0.00 0.00 0.00 -24.36

3005 1 10.90 1.62 0.00 0.00 0.00 0.00

3 -9.65 5.61 0.00 0.00 0.00 -25.80

3006 1 10.37 1.52 0.00 0.00 0.00 0.00

3 -9.13 5.71 0.00 0.00 0.00 -26.76

3007 1 9.95 1.47 0.00 0.00 0.00 0.00

3 -8.71 5.76 0.00 0.00 0.00 -27.27

3008 1 9.43 1.46 0.00 0.00 0.00 0.00

3 -8.18 5.77 0.00 0.00 0.00 -27.37

4000 1 9.53 -1.47 0.00 0.00 0.00 0.00

3 -8.28 0.92 0.00 0.00 0.00 -9.69

4001 1 9.26 -1.62 0.00 0.00 0.00 0.00

3 -8.02 1.07 0.00 0.00 0.00 -11.13

4002 1 12.48 -1.77 0.00 0.00 0.00 0.00

3 -11.23 1.22 0.00 0.00 0.00 -12.65

4003 1 11.95 -2.01 0.00 0.00 0.00 0.00

3 -10.71 1.46 0.00 0.00 0.00 -15.05

4004 1 11.42 -2.20 0.00 0.00 0.00 0.00

3 -10.18 1.65 0.00 0.00 0.00 -16.97

4005 1 10.90 -2.34 0.00 0.00 0.00 0.00

3 -9.65 1.79 0.00 0.00 0.00 -18.41

4006 1 10.37 -2.44 0.00 0.00 0.00 0.00

3 -9.13 1.89 0.00 0.00 0.00 -19.37

4007 1 9.95 -2.49 0.00 0.00 0.00 0.00

3 -8.71 1.94 0.00 0.00 0.00 -19.87

4008 1 9.43 -2.50 0.00 0.00 0.00 0.00

3 -8.18 1.95 0.00 0.00 0.00 -19.97

2 300 2 6.12 -2.48 0.00 0.00 0.00 0.00

5 -4.87 -4.75 0.00 0.00 0.00 17.18



MEMBER LOAD

o
FLEnY

STAAD SPACE

MEMBER END FORCES

ALL UNITS ARE -- KIP FEET

301

302

303

304

305

306

307

308

309

310

311

400

401

402

403

404

405

406

407

408

409

410

411
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STRUCTURE TYPE

AXIAL

.46
.21
.79
.55
.13
.88
.47
.22
.80
.56
.14
.90
.41
.16
.08
.84
.76
.51
.43
.19
.10
.86
.12
.87
.46
.21
.79
.55
.13
.88
.47
.22
.80
.56
.14
.90
.41
.16
.08
.84
.76
.51
.43
.19
.10
.86

= SPACE
(LOCAL )
SHEAR-Y SHEAR-Z
-2.30 0.00
-4.93 0.00
-2.14 0.00
-5.09 0.00
-2.02 0.00
-5.21 0.00
-1.93 0.00
-5.30 0.00
-1.87 0.00
-5.36 0.00
-1.84 0.00
-5.39 0.00
-1.79 0.00
-5.44 0.00
-1.62 0.00
-5.61 0.00
-1.52 0.00
-5.71 0.00
-1.48 0.00
-5.75 0.00
-1.49 0.00
-5.74 0.00
1.48 0.00
-0.93 0.00
1.67 0.00
-1.12 0.00
1.82 0.00
-1.27 0.00
1.94 0.00
-1.39 0.00
2.03 0.00
-1.48 0.00
2.10 0.00
-1.55 0.00
2.13 0.00
-1.58 0.00
2.17 0.00
-1.62 0.00
2.34 0.00
-1.79 0.00
2.44 0.00
-1.89 0.00
2.49 0.00
-1.94 0.00
2.47 0.00
-1.92 0.00

25
TORSION MOM-Y MOM-2
0.00 0.00 0.00
0.00 0.00 19.02
0.00 0.00 0.00
0.00 0.00 20.55
0.00 0.00 0.00
0.00 0.00 21.78
0.00 0.00 0.00
0.00 0.00 22.70
0.00 0.00 0.00
0.00 0.00 23.32
0.00 0.00 0.00
0.00 0.00 23.62
0.00 0.00 0.00
0.00 0.00 24.08
0.00 0.00 0.00
0.00 0.00 25.74
0.00 0.00 0.00
0.00 0.00 26.78
0.00 0.00 0.00
0.00 0.00 27.22
0.00 0.00 0.00
0.00 0.00 27.04
0.00 0.00 0.00
0.00 0.00 9.79
0.00 0.00 0.00
0.00 0.00 11.63
0.00 0.00 0.00
0.00 0.00 13.16
0.00 0.00 0.00
0.00 0.00 14.39
0.00 0.00 0.00
0.00 0.00 15.31
0.00 0.00 0.00
0.00 0.00 15.92
0.00 0.00 0.00
0.00 0.00 16.23
0.00 0.00 0.00
0.00 0.00 16.68
0.00 0.00 0.00
0.00 0.00 18.34
0.00 0.00 0.00
0.00 0.00 19.39
0.00 0.00 0.00
0.00 0.00 19.82
0.00 0.00 0.00
0.00 0.00 19.64
égfs;dcd—Eottor—Opex¥23;5\LRFD C223I2\FERN26Xx10-HLY3-Spring. anl
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STAAD SPACE ~- PAGE NO. 26
MEMBER END FORCES STRUCTURE TYPE = SPACE

ALL UNITS ARE -- KIP FEET (LOCAL )
MEMBER LOAD JT AXIAL SHEAR-Y SHEAR-2Z TORSION MOM-Y MOM-2Z

3000 2 6.10 -2.49 0.00 0.00 0.00 0.00
5 -4.86 -4.74 0.00 0.00 0.00 17.09

3001 2 6.37 -2.35 0.00 0.00 0.00 0.00
5 -5.12 -4.88 0.00 0.00 0.00 18.53

3002 2 6.68 -2.19 0.00 0.00 0.00 0.00
5 -5.44 -5.04 0.00 0.00 0.00 20.05

3003 2 7.21 -1.95 0.00 0.00 0.00 0.00
5 -5.97 -5.28 0.00 0.00 0.00 22.45

3004 2 7.74 ~-1.76 0.00 0.00 0.00 0.00
5 -6.49 -5.47 0.00 0.00 0.00 24,36

3005 2 8.26 -1.62 0.00 0.00 0.00 0.00
5 ~7.02 -5.61 0.00 0.00 0.00 25.80

3006 2 8.79 -1.52 0.00 0.00 0.00 0.00
5 -7.55 -5.71 0.00 0.00 0.00 26.76

3007 2 9.21 -1.47 0.00 0.00 0.00 0.00
5 -7.96 -5.76 0.00 0.00 0.00 27.27

3008 2 9.73 -1.46 0.00 0.00 0.00 0.00
5 ~8.49 -5.77 0.00 0.00 0.00 27.37

4000 2 6.10 1.47 0.00 0.00 0.00 0.00
5 -4.86 -0.92 0.00 0.00 0.00 9.69

4001 2 6.37 1.62 0.00 0.00 0.00 0.00
5 -5.12 -1.07 0.00 0.00 0.00 11.13

4002 2 6.68 1.77 0.00 0.00 0.00 0.00
5 -5.44 -1.22 0.00 0.00 0.00 12.65

4003 2 7.21 2.01 0.00 0.00 0.00 0.00
5 -5.97 -1.46 0.00 0.00 0.00 15.05

4004 2 7.74 2.20 0.00 0.00 0.00 0.00
5 -6.49 -1.65 0.00 0.00 0.00 16.97

4005 2 8.26 2.34 0.00 0.00 0.00 0.00
5 -7.02 -1.79 0.00 0.00 0.00 18.41

4006 2 8.79 2.44 0.00 0.00 0.00 0.00
5 -7.55 -1.89 0.00 0.00 0.00 19.37

4007 2 9.21 2.49 0.00 0.00 0.00 0.00
5 -7.96 -1.94 0.00 0.00 0.00 19.87

4008 2 9.73 2.50 0.00 0.00 0.00 0.00
5 -8.49 -1.95 0.00 0.00 0.00 19.97

3 300 3 4.75 9.26 0.00 0.00 0.00 16.50
4 -4.75 0.07 0.00 0.00 0.00 13.81

301 3 4.93 8.92 0.00 0.00 0.00 18.61
4 -4.93 0.41 0.00 0.00 0.00 16.37

302 3 5.09 8.58 0.00 0.00 0.00 20.38
4 -5.09 0.74 0.00 0.00 0.00 19.26

303 3 5.21 8.24 0.00 0.00 0.00 21.83
4 -5.21 1.08 0.00 0.00 0.00 22.47

KINGSCANYON\Departments\Precast EngineeringiCalculations\CULVERTS-3sided-Bottom-Open| 2015 \LRFONC22312\FEA
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STAAD SPACE -- PAGE NO. 27
MEMBER END FORCES STRUCTURE TYPE = SPACE
ALL UNITS ARE -- KIP FEET (LOCAL )

MEMBER LOAD JT AXIAL SHEAR-Y SHEAR-Z TORSION MOM-Y MOM-1Z

304 3 5.30 7.91 0.00 0.00 0.00 22.95

4 -5.30 1.42 0.00 0.00 0.00 26.01

305 3 5.36 7.57 0.00 0.00 0.00 23.75

4 -5.36 1.76 0.00 0.00 0.00 29.88

306 3 5.39 7.23 0.00 0.00 0.00 24,21

4 -5.39 2.09 0.00 0.00 0.00 34.07

307 3 5.44 11.49 0.00 0.00 0.00 22.93

4 -5.44 -2.16 0.00 0.00 0.00 36.41

308 3 5.61 10.81 0.00 0.00 0.00 24.98

4 -5.61 -1.49 0.00 0.00 0.00 34.63

309 3 5.71 10.14 0.00 0.00 0.00 26.38

4 -5.71 -0.81 0.00 0.00 0.00 33.51

310 3 5.75 9.47 0.00 0.00 0.00 27.12

4 -5.75 -0.14 0.00 0.00 0.00 33.05

311 3 5.74 8.79 0.00 0.00 0.00 27.21

4 -5.74 0.53 0.00 0.00 0.00 33.24

400 3 0.93 9.26 0.00 0.00 0.00 6.57

4 -0.93 0.07 0.00 0.00 0.00 23.75

401 3 1.12 8.92 0.00 0.00 0.00 8.67

4 -1.12 0.41 0.00 0.00 0.00 26.31

402 3 .27 8.58 0.00 0.00 0.00 10.44

4 -1.27 0.74 0.00 0.00 0.00 29.19

403 3 .39 8.24 0.00 0.00 0.00 11.89

4 -1.39 1.08 0.00 0.00 0.00 32.41

404 3 .48 7.91 0.00 0.00 0.00 13.02

4 -1.48 1.42 0.00 0.00 0.00 35.95

405 3 .55 7.57 0.00 0.00 0.00 13.81

4 -1.55 1.76 0.00 0.00 0.00 39.81

406 3 .58 7.23 0.00 0.00 0.00 14.28

4 -1.58 2.09 0.00 0.00 0.00 44,01

407 3 62 11.49 0.00 0.00 0.00 12.99

4 -1.62 -2.16 0.00 0.00 0.00 46,34

408 3 79 10.81 0.00 0.00 0.00 15.04

4 -1.79 -1.49 0.00 0.00 0.00 44,57

409 3 89 10.14 0.00 0.00 0.00 16.44

4 -1.89 -0.81 0.00 0.00 0.00 43,45

410 3 1.94 9.47 0.00 0.00 0.00 17.19

4 -1.94 -0.14 0.00 0.00 0.00 42.99

411 3 1.92 8.79 0.00 0.00 0.00 17.27

4 -1.92 0.53 0.00 0.00 0.00 43.18

3000 3 4.74 8.28 0.00 0.00 0.00 16.81

4 -4.74 0.05 0.00 0.00 0.00 13.70

3001 3 4.88 8.02 0.00 0.00 0.00 18.45

4 -4.88 0.32 0.00 0.00 0.00 15.70

3002 3 5.04 11.23 0.00 0.00 0.00 18.74

4 -5.04 0.64 0.00 0.00 0.00 18.34




STAAD SPACE

MEMBER END FORCES

ALL UNITS ARE -- KIP FEET

MEMBER LOAD JT

I

3003

3004

3005

3006

3007

3008

4000

4001

4002

4003

4004

4005

4006

4007

4008

0 W W W WD W W WD W WD W W W W W

300

301

302

303

304

305

306

B U g U s U U s U e U1 s U

NYONYDepartments\Precas

STRUCTURE TYPE

AXIAL

.28
.28
.47
.47
.61
.61
.71
.71
.76
.76
.77
.77
.92
.92
.07
.07
.22
.22
.46
.46
.65
.65
.79
.79
.89
.89
.94
.94
.95
.95

.75
.75
.93
.93
.09
.09
.21
.21
.30
.30
.36
.36
.39
.39

¢ Tne

= SPACE
(LOCAL )
SHEAR-Y SHEAR-Z
10.71 0.00
1.16 0.00
10.18 0.00
1.69 0.00
9.65 0.00
2.22 0.00
9.13 0.00
2.74 0.00
8.71 0.00
-0.37 0.00
8.18 0.00
0.15 0.00
8.28 0.00
0.05 0.00
8.02 0.00
0.32 0.00
11.23 0.00
0.64 0.00
10.71 0.00
1.16 0.00
10.18 0.00
1.69 0.00
9.65 0.00
2.22 0.00
9.13 0.00
2.74 0.00
8.71 0.00
-0.37 0.00
8.18 0.00
0.15 0.00
4.87 0.00
-0.07 0.00
5.21 0.00
-0.41 0.00
5.55 0.00
-0.74 0.00
5.88 0.00
-1.08 0.00
6.22 0.00
-1.42 0.00
6.56 0.00
-1.76 0.00
6.90 0.00
-2.09 0.00

TORSION

OO0 OO OO OOODOODOODO0OO0OODODODODODOOOCOOO

OO OO OO0 DO ODOO0OOO

.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
.00
.00
.00
.00
.00
.00
.00
.00
.00

-- PAGE NO.

MOM-Y

CO OO0 OO0 ODODODOODDODOOLODOOODO0ODODOOOOO OO

O OO DO DO OO O

.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
.00
.00
.00
.00
.00
.00
.00
.00
.00
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28

MOM-2Z

21.

22
23
27

25.
33.
26.

39

27.

43

27.
43.

23.

25.

28.
11.
32.
13.
37.
15.
43.
16.

49

17.
53.

17

53.

18.
13.
20.
16.

21

19.
22.
22.
23.
26.
24,
29.

24

34.

52
.85
.78
.87
53
40
77
.44
49
.90
81
79
.87
64
.52
64
.81
28
58
79
84
81
60
34
84
.38
55
83
.88
73

32
81
14
37
.64
26
81
47
65
01
17
88
.35
07
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STAAD SPACE

MEMBER END FORCES

ALL UNITS ARE -- KIP

MEMBER LOAD JT

307

308

309

310

311

400

401

402

403

404

405

406

407

408

409

410

3000

3001

3002

3003

3004

3005

»L\m»hm;bmbmbU‘lbU’l»bU'l»bU'Ibmbmbmbwbmhmbw@mhmhmﬁmbU1vl>U’1>¢>-U'I>J>U‘I

STRUCTURE TYPE

FEET

AXIAL

.44
.44
.61
.61
.71
.71
.75
.75
.74
.74
.93
.93
.12
.12
.27
.27
.39
.39
.48
.48
.55
.55

1.58

.58

1.62

.62

1.79

.79

1.89
1.89
1.94
1.94

.92
.92
.74
.74
.88
.88
.04
.04
.28
.28
.47
.47
.61
.61

= SPACE
(LOCAL )

SHEAR-Y SHEAR-2Z TORSION
7.16 0.00 0.00
2.16 0.00 0.00
7.84 0.00 0.00
1.49 0.00 0.00
8.51 0.00 0.00
0.81 0.00 0.00
9.19 0.00 0.00
0.14 0.00 0.00
9.86 0.00 0.00

-0.53 0.00 0.00
4.87 0.00 0.00
-0.07 0.00 0.00
5.21 0.00 0.00
-0.41 0.00 0.00
5.55 0.00 0.00
-0.74 0.00 0.00
5.88 0.00 0.00
-1.08 0.00 0.00
6.22 0.00 0.00
-1.42 0.00 0.00
6.56 0.00 0.00
-1.76 0.00 0.00
6.90 0.00 0.00
-2.09 0.00 0.00
7.16 0.00 0.00
2.16 0.00 0.00
7.84 0.00 0.00
1.49 0.00 0.00
8.51 0.00 0.00
0.81 0.00 0.00
9.19 0.00 0.00
0.14 0.00 0.00
9.86 0.00 0.00
-0.53 0.00 0.00
4.86 0.00 0.00
-0.05 0.00 0.00
5.12 0.00 0.00
-0.32 0.00 0.00
5.44 0.00 0.00
-0.64 0.00 0.00
5.97 0.00 0.00
-1.16 0.00 0.00
6.49 0.00 0.00
-1.69 0.00 0.00
7.02 0.00 0.00
-2.22 0.00 0.00
ing\Calculations \CULVERTS-3sided-Bottoq-Open
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MOM-Y

.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
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
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29

MOM-2

24,
36.
26.
34
27
33.
27.
33.
26.
33.

23.
10.
26.
11.
29.
12.
32.
13.
35.
14,
39.
14.
44,
14.
46.
16.
44,
17.
43.
17.
42
16.
43.
18.
13.
19.
15.
21.
18.
23.
22,
25.
27.
26.
33.

73
41
22

.63
.06

51
24
05
77
24

.38

75
21
31
70
19
87
41
71
95
23
81
42
01
79
34
28
57
12
45
30

.99

83
18
23
70
65
70
15
34
48
85
31
87
63
40
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STAAD SPACE -~ PAGE NO. 30
MEMBER END FORCES STRUCTURE TYPE = SPACE
ALL UNITS ARE -- KIP FEET (LOCAL )
MEMBER LOAD JT AXIAL SHEAR-Y SHEAR-Z TORSION MOM-Y MOM-Z
3006 5 5.71 7.55 0.00 0.00 0.00 27.43
4 -5.71 ~2.74 0.00 0.00 0.00 39.44
3007 5 5.76 7.96 0.00 0.00 0.00 27.80
4 -5.76 0.37 0.00 0.00 0.00 43.90
3008 5 5.77 8.49 0.00 0.00 0.00 27.69
4 -5.77 -0.15 0.00 0.00 0.00 43.79
4000 5 0.92 4.86 0.00 0.00 0.00 8.29
4 ~0.92 -0.05 0.00 0.00 0.00 23.64
4001 5 1.07 5.12 0.00 0.00 0.00 9.72
4 -1.07 -0.32 0.00 0.00 0.00 25.64
4002 5 1.22 5.44 0.00 0.00 0.00 11.21
4 -1.22 -0.64 0.00 0.00 0.00 28.28
4003 5 1.46 5.97 0.00 0.00 0.00 13.55
4 -1.46 -1.16 0.00 0.00 0.00 32.79
4004 5 1.65 6.49 0.00 0.00 0.00 15.37
4 -1.65 -1.69 0.00 0.00 0.00 37.81
4005 5 1.79 7.02 0.00 0.00 0.00 16.69
4 -1.79 -2.22 0.00 0.00 0.00 43.34
4006 5 1.89 7.55 0.00 0.00 0.00 17.49
4 -1.89 -2.74 0.00 0.00 0.00 49.38
4007 5 1.94 7.96 0.00 0.00 0.00 17.86
4 -1.94 0.37 0.00 0.00 0.00 53.83
4008 5 1.95 8.49 0.00 0.00 0.00 17.75
4 -1.95 -0.15 0.00 0.00 0.00 53.73

hok ok kkkkkhkhk ok k Kk END OF LATEST ANALYSIS RESULT *hkkhkkdhkhkhkhkkhk

396, **x*
397. LOAD LIST 100 TO 111 200 TO 211 1000 TO 1008 2001 TO 2008
398. PRINT FORCE ENVELOPE NSECTION 4 ALL
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STAAD SPACE -- PAGE NO. 31

MEMBER FORCE ENVELOPE

ALL UNITS ARE KIP FEET

MEMB DISTANCE FY LD M2 LD FZ LD MY LD
1 0.00 MAX 3.63 1000 0.00 2008 0.00 2008 0.00 2008
MIN -3.72 2008 0.00 2008 0.00 2008 0.00 2008
0.83 MAX 2.38 1000 3.04 2008 0.00 2008 0.00 2008
MIN -3.57 2008 -2.50 1000 0.00 2008 0.00 2008
1.67 MAX 1.20 1000 5.95 2008 0.00 2008 0.00 2008
MIN -3.44 2008 -3.99 1000 0.00 2008 0.00 2008
2.50 MAX 0.09 1000 8.77 2008 0.00 2008 0.00 2008
MIN -3.32 2008 -4.52 1000 0.00 2008 0.00 2008
3.33 MAX -0.96 1000 11.50 2008 0.00 2008 0.00 2008
MIN -3.23 2008 -4.16 1000 0.00 2008 0.00 2008
4.17 MAX -1.37 200 14.16 2008 0.00 2008 0.00 2008
MIN -3.74 1008 -2.95 1000 0.00 2008 0.00 2008
5.00 MAX -1.32 200 16.76 2008 0.00 2008 0.00 2008
MIN -4.65 1008 -0.95 1000 0.00 2008 0.00 2008
5.83 MaX -1.28 200 19.33 2008 0.00 2008 0.00 2008
MIN -5.50 1008 1.79 1000 0.00 2008 0.00 2008
6.67 MAX -1.26 200 21.87 2008 0.00 2008 0.00 2008
MIN -6.29 1008 5.21 1000 0.00 2008 0.00 2008
7.50 MAX -1.26 200 24.41 2008 0.00 2008 0.00 2008
MIN -7.01 1008 9.26 1000 0.00 2008 0.00 2008
8.33 MAX -1.28 200 28.87 1008 0.00 2008 0.00 2008
MIN -7.66 1008 12.10 200 0.00 2008 0.00 2008
9.17 MAX -1.32 200 35.50 1008 0.00 2008 0.00 2008
MIN -8.25 1008 13.19 200 0.00 2008 0.00 2008
10.00 MAX -1.38 200 42.60 1008 0.00 2008 0.00 2008
MIN -8.77 1008 14.31 200 0.00 2008 0.00 2008
MAX/MIN FORCE VALUES FOR MEMB 1, AMONGST ALL SECT LOCATIONS
Fy/ DIST LD Mz/ DIST LD
FZ DIST LD MY DIST LD FX DIST LD
MAX. 3.63 0.00 1000 42.60 10.00 1008
0.00 0.00 100 0.00 0.00 100 20.20 C 0.00 107
MIN. -8.77 10.00 1008 -4.52 2.50 1000
0.00 10.00 2008 0.00 10.00 2008 11.07 ¢ 10.00 206
2 0.00 MAX 3.72 2008 0.00 2008 0.00 2008 0.00 2008
MIN -3.63 1000 0.00 2008 0.00 2008 0.00 2008
0.83 MAX 3.57 2008 2.50 1000 0.00 2008 0.00 2008
MIN -2.38 1000 ~-3.04 2008 0.00 2008 0.00 2008
NGSCANYON\Depar tments R ing\Caicniations \COLVZRTS-Isided-Bottom-Cren 2025 N\ERFDYC2231 2\ FEAY26x10-ELI3-Spring. and Page 31 of 38
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STAAD SPACE -- PAGE NO. 32
1.67 MAX 3.44 2008 3.99 1000 0.00 2008 0.00 2008
MIN -1.20 1000 -5.95 2008 0.00 2008 0.00 2008
2.50 MAX 3.32 2008 4.52 1000 0.00 2008 0.00 2008
MIN -0.09 1000 -8.77 2008 0.00 2008 0.00 2008
3.33 MAX 3.23 2008 4.16 1000 0.00 2008 0.00 2008
MIN 0.96 1000 -11.50 2008 0.00 2008 0.00 2008
4,17 MAX 3.74 1008 2.95 1000 0.00 2008 0.00 2008
MIN 1.37 200 -14.16 2008 0.00 2008 0.00 2008
5.00 MAX 4.65 1008 0.95 1000 0.00 2008 0.00 2008
MIN 1.32 200 -16.76 2008 0.00 2008 0.00 2008
5.83 MAX 5.50 1008 -1.79 1000 0.00 2008 0.00 2008
MIN 1.28 200 -19.33 2008 0.00 2008 0.00 2008
6.67 MAX 6.29 1008 -5.21 1000 0.00 2008 0.00 2008
MIN 1.26 200 -21.87 2008 0.00 2008 0.00 2008
7.50 MAX 7.01 1008 -9.26 1000 0.00 2008 0.00 2008
MIN 1.26 200 -24.41 2008 0.00 2008 0.00 2008
8.33 MAX 7.66 1008 -12.10 200 0.00 2008 0.00 2008
MIN 1.28 200 -28.87 1008 0.00 2008 0.00 2008
9.17 MAX 8.25 1008 ~13.19 200 0.00 2008 0.00 2008
MIN 1.32 200 -35.50 1008 0.00 2008 0.00 2008
10.00 MAX 8.77 1008 -14.31 200 0.00 2008 0.00 2008
MIN 1.38 200 -42.60 1008 0.00 2008 0.00 2008
| MAX/MIN FORCE VALUES FOR MEMB 2, AMONGST ALL SECT LOCATIONS
FY/ DIST LD MZ/ DIST LD
FZ DIST LD MY DIST LD FX DIST LD
| MAX. 8.77 10.00 1008 4.52 2.50 1000
' 0.00 0.00 100 0.00 0.00 100 17.35 C 0.00 111
| MIN. -3.63 0.00 1000 -42.60 10.00 1008
0.00 10.00 2008 0.00 10.00 2008 6.91 C 10.00 1000
3 0.00 MAX 18.51 207 43.16 1008 0.00 2008 0.00 2008
MIN 11.07 206 9.17 200 0.00 2008 0.00 2008
1.08 MAX 16.77 208 29.68 1008 0.00 2008 0.00 2008
MIN 6.13 200 -2.03 201 0.00 2008 0.00 2008
2.17 MAX 15.09 2004 16.81 1008 0.00 2008 0.00 2008
MIN 4.97 201 -16.94 2003 0.00 2008 0.00 2008
3.25 MAX 14.52 2004 4.82 1000 0.00 2008 0.00 2008
MIN 4.40 201 -28.05 2004 0.00 2008 0.00 2008
4.33 MAX 13.03 2005 -0.31 1000 0.00 2008 0.00 2008
MIN 3.24 202 -41.41 2004 0.00 2008 0.00 2008
5.42 MAX 12.46 2005 ~-4.82 1000 0.00 2008 0.00 2008
MIN 2.67 202 -50.22 2005 0.00 2008 0.00 2008
6.50 MAX 10.97 2006 -8.72 1000 0.00 2008 0.00 2008
MIN 1.37 2003 -60.32 2005 0.00 2008 0.00 2008
7.58 MaAX 10.40 2006 -12.00 1000 0.00 2008 0.00 2008
MIN 0.81 2003 -66.83 2006 0.00 2008 0.00 2008
8.67 MAX 9.11 2007 -14.67 1000 0.00 2008 0.00 2008
MIN -0.68 2004 -73.67 2006 0.00 2008 0.00 2008
9.75 MAX 8.54 2007 -16.72 1000 0.00 2008 0.00 2008
MIN -1.25 2004 -79.77 2007 0.00 2008 0.00 2008
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10.83 MAX 7.05 2008 -18.15 1000 0.00 2008 0.00 2008
MIN -2.74 2005 -83.56 2007 0.00 2008 0.00 2008
11.92 MAX 6.48 2008 -18.97 1000 0.00 2008 0.00 2008
MIN -3.31 2005 -85.49 2008 0.00 2008 0.00 2008
13.00 MAX 3.78 207 -19.18 1000 0.00 2008 0.00 2008
MIN -4.80 2006 -86.20 2007 0.00 2008 0.00 2008
MAX/MIN FORCE VALUES FOR MEMB 3, AMONGST ALL SECT LOCATIONS
FY/ DIST LD MZ/ DIST LD
| FZ DIST LD MY DIST LD FX DIST LD
|
| MAX. 18.51 0.00 107 43.16 0.00 1008
] 0.00 0.00 100 0.00 0.00 100 8.77 C 0.00 1008
MIN. -4.80 13.00 2006 -86.20 13.00 2007
0.00 13.00 2008 0.00 13.00 2008 1.38 C 13.00 200
4 0.00 MaAX 15.67 211 43.13 1007 0.00 2008 0.00 2008
MIN 6.91 1000 12.35 200 0.00 2008 0.00 2008
1.08 MAX 15.10 211 30.21 1006 0.00 2008 0.00 2008
MIN 6.35 1000 5.14 200 0.00 2008 0.00 2008
2.17 MAX 14.53 211 19.14 1005 0.00 2008 0.00 2008
MIN 5.78 1000 -5.58 211 0.00 2008 0.00 2008
3.25 MAX 13.96 211 9.78 1004 0.00 2008 0.00 2008
MIN 5.21 1000 -21.01 211 0.00 2008 0.00 2008
4.33 MAX 13.39 211 2.14 1003 0.00 2008 0.00 2008
MIN 4.64 1000 -35.83 211 0.00 2008 0.00 2008
5.42 MAX 11.65 210 -3.36 100 0.00 2008 0.00 2008
MIN 4.07 1000 -45.39 211 0.00 2008 0.00 2008
6.50 MAX 11.08 210 -7.47 1000 0.00 2008 0.00 2008
MIN 3.50 1000 -55.12 210 0.00 2008 0.00 2008
7.58 MAX 9.33 209 -10.96 1000 0.00 2008 0.00 2008
MIN 2.60 210 -60.86 210 0.00 2008 0.00 2008
8.67 MAX 8.76 209 -13.84 1000 0.00 2008 0.00 2008
MIN 2.03 210 -67.99 209 0.00 2008 0.00 2008
9.75 MAX 8.15 2008 -16.09 1000 0.00 2008 0.00 2008
MIN 0.28 209 -75.70 2008 0.00 2008 0.00 2008
10.83 MAX 6.67 2007 -17.74 1000 0.00 2008 0.00 2008
MIN -1.47 208 -84.20 2008 0.00 2008 0.00 2008
11.92 MAX 6.10 2007 -18.76 1000 0.00 2008 0.00 2008
MIN -2.04 208 -85.42 2008 0.00 2008 0.00 2008
13.00 MAX 4.80 2006 -19.18 1000 0.00 2008 0.00 2008
MIN -3.78 207 -86.20 2007 0.00 2008 0.00 2008
| MAX/MIN FORCE VALUES FOR MEMB 4, AMONGST ALL SECT LOCATIONS
| FY/ DIST LD MZ/ DIST LD
FZ DIST LD MY DIST LD FX DIST LD
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MAX. 15.67
0.00
MIN. -3.78
0.00
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43.13 0.00 1007
0.00 0.00 100 8.77 C 0.00 1008

-86.20 13.00 2007
0.00 13.00 2008 1.38 C 13.00 200

Fhkhkkkkkk kK END

OF FORCE ENVELOPE FROM

INTERNAL STORAGE ***** k&%
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.42
.76
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DIST
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1
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0.
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00
05
00

DIST
DIST

10.00
0.00
2.50

10.00

ALL SE
LD

CcT

LD

5S

DISTANCE
1 0.00 MAX
MIN
0.83 MAX
MIN
1.67 MAX
MIN
2.50 MAX
MIN
3.33 MAaX
MIN
4.17 MAX
MIN
5.00 MAX
MIN
5.83 MAX
MIN
6.67 MAX
MIN
7.50 MAX
MIN
8.33 MAX
MIN
9.17 MAX
MIN
10.00 MAX
MIN
MAX/MIN

FY/

FZ

MAX. 2.49
0.00

MIN -5.77
0.00
2 0.00 MAX
MIN
0.83 MAX

MIN
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1.67 MAX 2.22 4008 2.71 3000 0.00 4008 0.00 4008
MIN -0.80 3000 -3.92 4008 0.00 4008 0.00 4008
2.50 MAX 2.11 4008 3.05 3000 0.00 4008 0.00 4008
MIN -0.03 3000 -5.72 4008 0.00 4008 0.00 4008
3.33 MAX 2.01 4008 2.77 3000 0.00 4008 0.00 4008
MIN 0.70 3000 -7.44 4008 0.00 4008 0.00 4008
4.17 MAX 2.40 3008 1.90 3000 0.00 4008 0.00 4008
MIN 0.91 4000 -9.08 4008 0.00 4008 0.00 4008
5.00 MAX 3.03 3008 0.49 3000 0.00 4008 0.00 4008
MIN 0.86 4000 -10.67 4008 0.00 4008 0.00 4008
5.83 MAX 3.61 3008 -1.42 3000 0.00 4008 0.00 4008
MIN 0.82 4000 -12.23 4008 0.00 4008 0.00 4008
6.67 MAX 4.14 3008 -3.79 3000 0.00 4008 0.00 4008
MIN 0.80 4000 -13.76 4008 0.00 4008 0.00 4008
7.50 MAX 4.62 3008 -6.59 3000 0.00 4008 0.00 4008
MIN 0.80 4000 -15.28 4008 0.00 4008 0.00 4008
8.33 MaX 5.05 3008 -8.25 4000 0.00 4008 0.00 4008
MIN 0.82 4000 -18.33 3008 0.00 4008 0.00 4008
9.17 MAX 5.43 3008 -8.95 4000 0.00 4008 0.00 4008
MIN 0.86 4000 -22.70 3008 0.00 4008 0.00 4008
10.00 MAX 5.77 3008 -9.69 4000 0.00 4008 0.00 4008
MIN 0.92 4000 -27.37 3008 0.00 4008 0.00 4008
MAX/MIN FORCE VALUES FOR MEMB 2, AMONGST ALL SECT LOCATIONS
FY/ DIST LD MZ/ DIST LD
FZ DIST LD MY DIST LD FX DIST LD
MAX. 5.77 10.00 3008 3.05 2.50 3000
0.00 0.00 300 0.00 0.00 300 11.10 C 0.00 311
MIN. -2.49 0.00 3000 -27.37 10.00 3008
0.00 10.00 4008 0.00 10.00 4008 4.86 C 10.00 3000
3 0.00 MAX 11.49 407 27.81 3008 0.00 4008 0.00 4008
MIN 7.23 306 6.57 400 0.00 4008 0.00 4008
1.08 MAX 10.41 408 19.17 3008 0.00 4008 0.00 4008
MIN 4.33 400 -0.78 401 0.00 4008 0.00 4008
2.17 MAX 9.38 4004 10.96 3008 0.00 4008 0.00 4008
MIN 3.60 401 -10.16 4003 0.00 4008 0.00 4008
3.25 MAX 8.98 3004 3.32 3000 0.00 4008 0.00 4008
MIN 3.20 401 -17.29 4004 0.00 4008 0.00 4008
4.33 MAX 8.05 4005 -0.30 3000 0.00 4008 0.00 4008
MIN 2.46 402 -25.62 4004 0.00 4008 0.00 4008
5.42 MAX 7.65 4005 -3.50 3000 0.00 4008 0.00 4008
MIN 2.06 402 -31.26 4005 0.00 4008 0.00 4008
6.50 MAX 6.72 4006 -6.26 3000 0.00 4008 0.00 4008
MIN 1.24 4003 -37.57 4005 0.00 4008 0.00 4008
7.58 MAX 6.32 4006 -8.58 3000 0.00 4008 0.00 4008
MIN 0.84 4003 -41.74 4006 0.00 4008 0.00 4008
8.67 MAX 5.51 4007 -10.47 3000 0.00 4008 0.00 4008
MIN -0.09 4004 -46.02 4006 0.00 4008 0.00 4008
9.75 MAX 5.11 4007 -11.93 3000 0.00 4008 0.00 4008
MIN -0.49 3004 -49.79 4007 0.00 4008 0.00 4008
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10.83 MAX 4,18 4008 -12.96 3000 0.00 4008 0.00 4008
MIN -1.41 3005 -52.16 4007 0.00 4008 0.00 4008
11.92 MAX 3.78 3008 -13.55 3000 0.00 4008 0.00 4008
MIN -1.82 3005 -53.38 4008 0.00 4008 0.00 4008
13.00 MAX 2.16 407 ~13.70 3000 0.00 4008 0.00 4008
MIN -2.74 4006 -53.83 4007 0.00 4008 0.00 4008
MAX/MIN FORCE VALUES FOR MEMB 3, AMONGST ALL SECT LOCATIONS
| FY/ DIST LD MZ/ DIST LD
| FZ DIST LD MY DIST LD FX DIST LD
MAX. 11.49 0.00 307 27.81 0.00 3008
‘ 0.00 0.00 300 0.00 0.00 300 5.77 C 0.00 3008
| MIN. -2.74 13.00 4006 -53.83 13.00 4007
| 0.00 13.00 4008 0.00 13.00 4008 0.92 ¢ 13.00 4000
4 0.00 MAX 9.86 311 27.80 3007 0.00 4008 0.00 4008
MIN 4.86 3000 8.29 4000 0.00 4008 0.00 4008
1.08 MAX 9.46 411 19.47 3006 0.00 4008 0.00 4008
MIN 4.46 4000 3.25 4000 0.00 4008 0.00 4008
2.17 MAX 9.06 411 12,29 3005 0.00 4008 0.00 4008
MIN 4.06 4000 -3.67 411 0.00 4008 0.00 4008
3.25 MAX 8.66 411 6.16 3004 0.00 4008 0.00 4008
MIN 3.66 4000 -13.26 411 0.00 4008 0.00 4008
4.33 MAX 8.26 411 1.10 3003 0.00 4008 0.00 4008
MIN 3.26 4000 -22.43 411 0.00 4008 0.00 4008
5.42 MAX 7.18 410 -2.66 300 0.00 4008 0.00 4008
MIN 2.86 4000 -28.50 411 0.00 4008 0.00 4008
6.50 MAX 6.78 410 -5.54 3000 0.00 4008 0.00 4008
MIN 2.46 4000 -34.60 410 0.00 4008 0.00 4008
7.58 MAX 5.71 409 -7.99 3000 0.00 4008 0.00 4008
MIN 1.86 410 -38.33 410 0.00 4008 0.00 4008
8.67 MAX 5.31 409 -10.00 3000 0.00 4008 0.00 4008
MIN 1.46 410 ~42.77 409 0.00 4008 0.00 4008
9.75 MAX 4.89 4008 -11.58 3000 0.00 4008 0.00 4008
MIN 0.39 409 -47.46 4008 0.00 4008 0.00 4008
10.83 MAX 3.96 4007 -12.72 3000 0.00 4008 0.00 4008
MIN -0.69 308 -52.53 4008 0.00 4008 0.00 4008
11.92 MAX 3.56 4007 -13.43 3000 0.00 4008 0.00 4008
MIN -1.09 308 -53.34 4008 0.00 4008 0.00 4008
13.00 MAX 2.74 4006 -13.70 3000 0.00 4008 0.00 4008
MIN -2.16 407 ~-53.83 4007 0.00 4008 0.00 4008
MAX/MIN FORCE VALUES FOR MEMB 4, AMONGST ALL SECT LOCATIONS
FY/ DIST LD MZ/ DIST LD
F2z DIST LD MY DIST LD FX DIST LD
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| MAX. 9.86 0.00 311 27.80  0.00 3007
0.00  0.00 300 0.00 0.00 300 5.77 C  0.00 3008
MIN -2.16 13.00 407 -53.83 13.00 4007
. 0.00 13.00 4008 0.00 13.00 4008 0.92 C 13.00 4000

*k% %%k %%%% END OF FORCE ENVELOPE FROM INTERNAL STORAGE **#%# %% x

401. FINISH

Kk hkhkhkhkkh k& *k END OF THE STAAD‘PrO RUN kok ok ok ok ok ok ok ok ok ok

***+ DATE= APR 1,2015 TIME= 9:55:17 *#**+*
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* For technical assistance on STAAD.Pro, please visit *
* http://selectservices.bentley.com/en-US/ *
* *
* Details about additional assistance from *
* Bentley and Partners can be found at program menu %
* Help->Technical Support *
* *
*
*
*

Copyright (c) 1997-2014 Bentley Systems, Inc.
http://www.bentley.com *
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PEDESTAL AND FOOTING DESIGN

DESIGN INPUT DATA
PEDESTAL DESIGN Vg4 = 5200Ibf Dead Load Vertical Reaction
REFERENCES: Vj:=7520bf  Live Load Vertical Reaction
1. AASHTO
2. Attachment "A" StaadPro computer analysis 11 .- gjpt Horizontal Reaction
DESIGN PARAMETERS:
Ibf N _Ibf N
Y = 62.4—; unit weight of water Yo = 150— unit weight of concrete
ft i’
Ibf . . . .
Ye = 1207 unit weight of earth f. := 5000psi fy = 60000psi
ft’
Kiax =3 max. earth pressure coefficient Kiin = 25 min. earth pressure coefficient
GEOMETRY:
Py = 3.0f1 Pedestal height ClearRise := 10ft C:=10ft Earth cover
; := 16in top slab thickness P := 2.5ft pedestal thickness
LATERAL LOADS:
Lateral Earth Pressure:
HI := C + t; + ClearRise H1 = 12.333ft soil depth at top of pedestal
H2 := H1 + Py, H2 = 15.3331t soil depth at bottom of pedestal
Ibf
LEPMIN := Ko -, Lt LEPMIN = 30.—
ft™
Ibf .
LEPMAX := K Yo 1Mt LEPMAX = 60-— maximum lateral earth pressure

ft~
Minimum (EMIN)

;e HD.
w, = HI-LEPMIN- 1ft iy B EEMIR

1Ibf

Wey = 3701bf Wop = 460- =

Maximum (EMAX)

w, = HI-LEPMAX.1ft w1, = H2.-LEPMAX
et eb
f
Wy = 740 ﬁ-% top of wall Wop, = 920-1—1;£ bottom of wall
1 t
. Ibf
Internal Fluid Pressure: Wipy = Yy Ppy 1t Wil = 187-% top of pedestal
(IFP) 1

4/1/2015 file:Pedestal-Footing.xmcd
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Positive ( Inside) Moment:

d = 27.688in f, := 5000 psi
Agty

fy == 60000 a:= ———— a = 0.424-in

Y 85-f,12in

OM,, = 4.698 x 104~fl-lbf

- a
oM, = .93-As~fy~(d - 5)

Negative (Outside Face) Moment:

d = 27.688-in

fo :=5000 psi
Agt,

f, == 60000 a:i=——— a=0.871-in

y 85-f,-12in

_ 4
) chn = 9579 x 10 -ft-Ibf

~ a
OM,, = 95 Ag f}.-(d - —]

Distribution Reinforcement;

P

L
Po=30n  Agygig = 12in—-0.002

o
ASMiI] = (0.36-in

Ibf
Wip = 'ywo(ClearRise + Ph)- Lt Wiy = 81]~f; bottom of pedestal
t
Shear Capacity
c:=20in rebarclear dp, = 0.625in bar diameter dy
distance di=Pi-c-— = 27.688-in
=3 el Bi=2  dy =094 dy; = 24.919in by, := 12in
dyo = 0.72-P, dyy = 21.6:in d,, = max(dyp,dy,)
= 0. .3 ksi-h. - : =32
dV, = 9-.0316-B- [f-ksi-b,-d, T o g V, = 3237Ibf

if(q;vc > V,."OK" ."NG") = "OK"

Aq = 0.36in” Use #5@ 10

fy 1= 60000psi

M, := 17771t-1bf

if (M, > M,,"OK" ,"NG") = "OK"

2
A= 0.74in"~

Use#5 @ 5"
f‘. = 60000psi

J

Mu := 4680ft- Ibf

if (oM, > M,,"OK","NG") = "OK"

#4 @ 6.5 (both side)

Concrete Systems, Inc.

9 Commercial Street

Ph. (800) 342-3374
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LRFD FOOTING DESIGN
Design Parameters:
Ibf . . :
d = 1201, soil weight Yo 1= 150M concrete weight
ft” fit
Ibf
f.:=4000—  28day strength
in~
Kiax = -3 max. earth pressure coefficient Kihin = 25 min. earth pressure coefficient
.- o
Ll
Y/
—
n ' v AN — M
———y . ~ .-l” f
- S
= 4
Geometry:
hg := 2din Footing thickness t := 108in Footing width
te := 10in Culvert thickness hy = 15ft Retained soil depth
Design Loads from Culvert:
1ft .
i 4 ) Unfactoredi:= — i=1 perfootincrease due
) ) Load
Pi=pi Vi Wi P-1272x10"1bf Vertical Reaction V=0 Horizontal
Reaction
Ip := Oin Horiz. Distance P to Point C

I, := he = 2in 1, = 22-in Vert. Distance from V to point C
v f v

NOTE: () Sign in Ip means that the footing extends inside otherwse it extends outside the culvert.
IfIp is zero the footing is symetrically loaded.

Concrete Systems, Inc. 9 Commercial Street Ph. (800) 342-3374
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-t
Pooil1 = Yg'hy > +1p [t

M := -P-lp + V-1, = Py i1 -Pg

Soil bearing stresses

Section Properties:
Af i= lf'lfl
L)
If = 12 lf['lf

:
Strength Uanalysis

Yo e

g -l 1P
PS:= p +7 PS=2

Peyitg = 7.35 107 Ibf

M, = -1.501 % 104»ft~lbf Maximum Moment at Point "C"

’
Ag = 9ft” Area of footing

Ig = 1x 10%in* Moment of inertia of footing

) o IbE
Peone = Vg Peone = 300—
ft™
Ml‘
&= — e =-118ft Center of gravity from Point C - Center Line of Foundation:
P Eccentricity
- = —B_?2 = 35
B:=1y B =91t Bp B-2e Bp 11.35911
a -~ 24 o g _ Az
Pgi=Vq=52x10"Ibf  P:=p-Py=7.52x 10" Ibf = 139 Yg=1B Y= 135

Concrete Systems, Inc.

9 Commercial Street Ph. (800) 342-3374
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NP1 +Y4Pg+ Yo Poniyy + P -B-1ft
G 12 17 0dtd ™ Y5 soill ™ Teone 4 = 2.577 x 103‘2
Bp~1fl #°
o 45 : bf tech report , < 103 1bf
dp = 45 qp = 10000— rom geotech repo qR = dp'qy qR = 4.5x 10—
ft™ ft”
if(qy < qg."OK" ,"NG") = "OK"
FOOTING SLAB DESIGN:
d
¢ := 4.5in rebar clear distance dy := 0.5in  assumed bar diameter d:=hf-c- 7b d = 19.25:in
Factored Load f f
r anl ;= — - span2 := —
spanl > lp span > +1p
span := max(spanl,span2)
P P,-P P Ifi 2
Y1 YdFd ~ Fsoill ~ Feone' 1 Ibf
p=1272x10"Ibf  Pi=pi Wi = — g <Pl ° dng wy = 2x 1072
span ft
Shear:
V= wpspan V, = 9.002x 10° Ibf
hy = 24in ¢ := 2in rebar clear dp, := 0.5in bar diameter
distance
o= ol Bi=2  dy =09 dyy = 17.325-in by := 12in
dv2 = 0.72-hf d\,z = 17.28in dV = max(d\,l 'dvz)
= 0. (0316-3. . r
OV i= 90316 Lo ksibdy GV, = 2.64x 10™ 1ot if(qwc > Vy."OK" ,"NG") = "OK"
Moment: .
= d = 19.25-in f,:= 5000 psi
,
w-span” 4 -
Mu =— M, = 2.025x 10 -ft-Ibf moment Ag = 0.24in"
2 o
At Use# @10T/B
f, := 60000 a:= ——— a = 0.282-in f, := 60000psi
’ .85-fc~l21n /
g ¢ 4 . =
OM,, := .93~As‘f).-(d - %J M, = 2.178x 10 -fl~lhf‘ if (&M, > M,,"OK" ."NG") = "OK"
by 2 . —
ASlemp = .0()18-121n-7 AStcmp = 0.259-in" Use #4 @ 9" T&B (Longitudinal)

Concrete Systems, Inc. 9 Commercial Street Ph. (800) 342-3374
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STAAD.Pro V8i SELECTseries5
Version 20.07.10.65
Proprietary Program of

Time= 10: 0:19

USER ID:

*

* *
* *
* *
* Bentley Systems, Inc. *
* Date= APR 1, 2015 *
* *
* *
* *
* *

AhkddhhkdhkkddhTh bk hhhhhhhhhhkdhkkd bk rdhkhdkkkkkhkk kdkk

STAAD PLANE

INPUT FILE: 3.0'-Pedestal-Fixed.STD

.

.

O~ O U W N

(el
.

13.
14.
15.
16,
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

START JOB INFORMATION
ENGINEER DATE 04/01/15
END JOB INFORMATION
INPUT WIDTH 79

UNIT FEET KIP

JOINT COORDINATES

1T 0 O O N 2 0N
190900; 20220

MEMBER INCIDENCES

112

DEFINE MATERIAL START
ISOTROPIC CONCRETE

E 453600

POISSON 0.17

DENSITY 0.14999

ALPHA 5.5E-006

DAMP 0.05

END DEFINE MATERIAL

MEMBER PROPERTY

1 PRIS YD 2.5 2D 1
CONSTANTS

MATERIAL CONCRETE ALL
SUPPORTS

1 FIXED

* k k

LOAD 1 LOADTYPE NONE TITLE
SELFWEIGHT Y -1

JOINT LOAD

2 FY -5.2

LOAD 2 LOADTYPE NONE TITLE
MEMBER LOAD

1 TRAP GX 0.92 0.74

LOAD 3 LOADTYPE NONE TITLE
MEMBER LOAD

1 TRAP GX 0.46 0.37

LOAD 4 LOADTYPE NONE TITLE
MEMBER LOAD

1 TRAP GX -0.811 -0.187

LOAD CASE 1- DEAD LOAD -COVER 1FT

-EMAX

-EMIN

-IPF-WATER INSIDE

Wednesday, April 01,

1

ANIONYDepartments\Precast EngineeringiCalcliletions\Footings 28iS\LRFD\C223124FEAL3. 0" -Pedestal-Fixed. anl

2015,



Wednesday, April 01, 2015, 10:41 AM

STAAD PLANE - —- PAGE NO. 2

39. LOAD 5 LOADTYPE NONE TITLE LOAD CASE 1- LIVE LOAD

40. JOINT LOAD

41. 2 FY -7.52

42, LOAD COMB 100 COMBINATION LOAD CASE 100

43. 2 1.3

44, LOAD COMB 200 COMBINATION LOAD CASE 200

45. 1 1.3 51.75 3 1.0 4 1.75

46‘ * ok k

47. LOAD COMB 300 COMBINATION LOAD CASE -CRACK CONTROL-MAX OUTSIDE DEAD
48. 1 1.0 2 1.0

49. LOAD COMB 400 COMBINATION LOAD CASE -CRACK CONTROL-MAX INSIDE DEAD

50. 1 1.0 3 1.0 4 1.0

51‘ * k%

52. LOAD COMB 301 COMBINATION LOAD CASE -CRACK CONTROL-MAX OUTSIDE LIVE
53. 5 1.0 2 1.0

54. LOAD COMB 401 COMBINATION LOAD CASE -CRACK CONTROL-MAX INSIDE LIVE

55. 5 1.0 3 1.0 4 1.0

56, *%%

57. PERFORM ANALYSIS

PROBLEM STATISTTICS

NUMBER OF JOINTS 2 NUMBER OF MEMBERS 1
NUMBER OF PLATES 0 NUMBER OF SOLIDS 0
NUMBER OF SURFACES 0 NUMBER OF SUPPORTS 1

SOLVER USED IS THE OUT-OF-CORE BASIC SOLVER

ORIGINAL/FINAL BAND-WIDTH= 1/ 1/ 3 DOF
TOTAL PRIMARY LOAD CASES = 5, TOTAL DEGREES OF FREEDOM = 3
TOTAL LOAD COMBINATION CASES = 6 SO FAR.

SIZE OF STIFFNESS MATRIX = 0 DOUBLE KILO-WORDS

REQRD/AVAIL. DISK SPACE = 12.0/ 0.0 MB

58. ***PERFORM ANALYSIS PRINT LOAD DATA
59. LOAD LIST 1 TO 4
60. PRINT SUPPORT REACTION ALL

ngineering\Calculationg\Footings 2415 \LRFD\C22312\FEAR) 3. 0" -Pedestal -Fixed. anl rage 2




STAAD PLANE

SUPPORT REACTIONS -UNIT KIP

JOINT LOAD

=W N

FORCE-X

0.00

~2.49
-1.25

1.50

FORCE-Y

6.32
0.00
0.00
0.00

Wednesday,

-- PAGE NO. 3

FEET STRUCTURE TYPE = PLANE
FORCE-2 MOM-X MOM-Y
0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

EREE SR EEEEEEEE END OF LATEST ANALYSIS RESULT khkhkxkhkkhkhkhkkhkrk

61, **+*
62. *** BEAM DISPLACEMENTS AT CL FROM 1.0LL
63. ***LOAD LIST 600 601
64. ***PRINT JOINT DISPLACEMENTS LIST 2
65_ * k&
66. LOAD LIST 300 400 301 401

67. PRINT SUPPORT REACTION LIST 1

EngineeringiCalculations

Footingsi2gis

ERFEVCE2312\FEA\S.

MOM 2

0.00
3.60
1.80
-1.78

&' -Redestal-Fixed. arl

'y

®

..

P



Wednesday, april 01, 2015, 10:41 aM

STAAD PLANE - -— PAGE NO. 4 o R
SUPPORT REACTIONS -UNIT KIP FEET STRUCTURE TYPE = PLANE
JOINT LOAD FORCE-X FORCE-Y FORCE-Z MOM-X MOM-Y MOM 2
1 300 -2.49 6.32 0.00 0.00 0.00 3.60
400 0.25 6.32 0.00 0.00 0.00 0.02
301 -2.49 7.52 0.00 0.00 0.00 3.60
401 0.25 7.52 0.00 0.00 0.00 0.02

khkkhkhkkhkkkkk K kk END OF LATEST ANALYSIS RESULT khkkhkhhrhkhdhhkhdk

68_ * % &
69. LOAD LIST 100 200
70. PRINT SUPPORT REACTION LIST 1

\HINGSCANYON Departments\Precast EngineeringhCalculations Footings 12015 LRFDNC22302\\FERL3. 47 -Pedesral -Fived. anl



Wednesday, April 01,

STAAD PLANE R N .. -- PAGE NO. 5
SUPPORT REACTIONS -UNIT KIP FEET STRUCTURE TYPE = PLANE
JOINT LOAD FORCE-X FORCE-Y FORCE-Z MOM-X MOM-Y MOM Z
1 100 -3.24 0.00 0.00 0.00 0.00 4.68
200 1.37 21.38 0.00 0.00 0.00 -1.31

LEEE RS R RS SRS TR END OF LATEST ANALYSIS RESULT EEE SRS E S EEEE S Y

71, *wx
72. LOAD LIST 100 200
73. PRINT FORCE ENVELOPE NSECTION 2 LIST 1

VEINGSCANYON\Departments\Precast Engineering\Calculations\Footings\2815 \LRFD\C22312\FEAY3. 0! —Pedestal -Fived.an

2015,

10:41 AM



Wednesday, April 01, 2015, 10:41 aM

STAAD PLANE -- PAGE NO. 6

MEMBER FORCE ENVELOPE

ALL UNITS ARE KIP FEET

MEMB DISTANCE FY LD Mz LD Fz LD MY LD
1 0.00 MAX 3.24 100 4.68 100 0.00 200 0.00 200
MIN -1.37 200 -1.31 200 0.00 200 0.00 200
0.25 MaX 2.94 100 3.91 100 0.00 200 0.00 200
MIN -1.15 200 -1.00 200 0.00 200 0.00 200
0.50 MAX 2.65 100 3.21 100 0.00 200 0.00 200
MIN -0.94 200 ~0.74 200 0.00 200 0.00 200
0.75 MAX 2.36 100 2.58 100 0.00 200 0.00 200
MIN -0.75 200 -0.53 200 0.00 200 0.00 200
1.00 MAX 2.08 100 2.03 100 0.00 200 0.00 200
MIN -0.58 200 -0.36 200 0.00 200 0.00 200
1.25 MAX 1.80 100 1.54 100 0.00 200 0.00 200
MIN -0.44 200 -0.23 200 0.00 200 0.00 200
1.50 MAX 1.53 100 1.13 100 0.00 200 0.00 200
MIN ~-0.31 200 -0.14 200 0.00 200 0.00 200
1.75 MaX 1.26 100 0.78 100 0.00 200 0.00 200
MIN -0.21 200 -0.08 200 0.00 200 0.00 200
2.00 MAX 1.00 100 0.49 100 0.00 200 0.00 200
MIN -0.12 200 -0.03 200 0.00 200 0.00 200
2.25 MAX 0.74 100 0.28 100 0.00 200 0.00 200
MIN -0.06 200 -0.01 200 0.00 200 0.00 200
2.50 MAX 0.49 100 0.12 100 0.00 200 0.00 200
MIN -0.02 200 0.00 200 0.00 200 0.00 200
2.75 MAX 0.24 100 0.03 100 0.00 200 0.00 200
MIN 0.00 200 0.00 200 0.00 200 0.00 200
3.00 MAX 0.00 200 0.00 200 0.00 200 0.00 200
MIN 0.00 200 0.00 200 0.00 200 0.00 200
MAX/MIN FORCE VALUES FOR MEMB 1, AMONGST ALL SECT LOCATIONS
FY/ DIST LD MZ/ DIST LD
FZ DIST LD MY DIST LD FX DIST LD
MAX. 3.24 0.00 100 4.68 0.00 100
0.00 0.00 100 0.00 0.00 100 21.38 € 0.00 200
MIN. -1.37 0.00 200 -1.31 0.00 200
0.00 3.00 200 0.00 3.00 200 0.00 3.00 100
krxxxkxkxxk END OF FORCE ENVELOPE FROM INTERNAL STORAGE **#* k%%
74. LOAD LIST 300 400
GSCANYONVDepartmentsPrecast EngineeringlicCalculationsiFootings\2€1SVERFO\C22312\FEAN\Z. " -Pedestal-Fired. anl Rage § of #
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75. PRINT FORCE ENVELOPE NSECTION 2 LIST 1

-- PAGE NO.
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Wednesday, April 01, 2015, 10:41 AM

STAAD PLANE -- PAGE NO. 8

MEMBER FORCE ENVELOPE

ALL UNITS ARE KIP FEET

MEMB DISTANCE FY LD MZ LD FZ LD MY LD
1 0.00 MAX 2.49 300 3.60 300 0.00 400 0.00 400
MIN -0.25 400 0.02 400 0.00 400 0.00 400
0.25 MAX 2.26 300 3.01 300 0.00 400 0.00 400
MIN -0.17 400 0.07 400 0.00 400 0.00 400
0.50 MAX 2.04 300 2.47 300 0.00 400 0.00 400
MIN -0.10 400 0.11 400 0.00 400 0.00 400
0.75 MAX 1.82 300 1.99 300 0.00 400 0.00 400
MIN -0.04 400 0.13 400 0.00 400 0.00 400
1.00 MAX 1.60 300 1.56 300 0.00 400 0.00 400
MIN 0.01 400 0.13 400 0.00 400 0.00 400
1.25 MAX 1.39 300 1.19 300 0.00 400 0.00 400
MIN 0.05 400 0.12 400 0.00 400 0.00 400
1.50 MAX 1.18 300 0.87 300 0.00 400 0.00 400
MIN 0.07 400 0.11 400 0.00 400 0.00 400
1.75 MAX 0.97 300 0.60 300 0.00 400 0.00 400
MIN 0.09 400 0.09 400 0.00 400 0.00 400
2.00 MAX 0.77 300 0.38 300 0.00 400 0.00 400
MIN 0.09 400 0.06 400 0.00 400 0.00 400
2.25 MAX 0.57 300 0.21 300 0.00 400 0.00 400
MIN 0.09 400 0.04 400 0.00 400 0.00 400
2,50 MAX 0.38 300 0.09 300 0.00 400 0.00 400
MIN 0.07 400 0.02 400 0.00 400 0.00 400
2,75 MAX 0.19 300 0.02 300 0.00 400 0.00 400
MIN 0.04 400 0.01 400 0.00 400 0.00 400
3.00 MAX 0.00 400 0.00 400 0.00 400 0.00 400
MIN 0.00 400 0.00 400 0.00 400 0.00 400
| MAX/MIN FORCE VALUES FOR MEMB 1, AMONGST ALL SECT LOCATIONS
FY/ DIST LD MZ/ DIST LD
FZ DIST LD MY DIST LD FX DIST LD
| MAX. 2.49 0.00 300 3.60 0.00 300
: 0.00 0.00 300 0.00 0.00 300 6.32 C 0.00 300
MIN. -0.25 0.00 400 0.00 3.00 400
! 0.00 3.00 400 0.00 3.00 400 5.20 C 3.00 400

#rAxxkkkkx END OF FORCE ENVELOPE FROM INTERNAL STORAGE **#**%%%%%

76. FINISH

PIRINGSCAaNYON \Departments|Precast IngineeringiCalculations\Footings 2025\ LRFD\C22312FEAL3. 0" -Pedestal-Fixed. anl Page & of 9
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Section 7
CSI LRFD Wing Wall 1 Calculations



#VT/AOT BRIDGE REPLACEMENT RICHFORD, VT.

Concrete Systems Inc.
9 Commercial St., Hudson, NH,03051

Phone 603-889-4163
Fax 603-889-2417

AASHTO LRFD WINGWALL CALCULATIONS

PROJECT NUMBER: VT/AOT BRIDGE REPLACEMENT RICHFORD, VT. Wingwall 1
PROJECT NAME:
DATE: Apr9, 2015
BY:
INPUT PARAMETERS:
Wall geometry Soil properties Foundation
Panel Height (high) = 14.66 ft Ysoi = 140 pcf Dpg = 2.0 7t
Panel Height (low) = 11.52 ft Yeonc = 150 pcf Big= 3.5 1t
Wall Panel Length = 12.00 ft YiLsurcharge = 120 pcf o=15in
Entire Wall length = 12,00 ft Gag = 32 Q, = 10.0 KSF
Length of flat = 1.00 ft Oap =0 NONE -}
wall thickness = 12 dag =24
Wingwall Drop (high-low) = 3.14 ft $pc = 32 Railing or barrier
Wall slope = 0.2855 8ac = 30
Max fill ht. road to biww) = 14.66 ft dec = 16 T/WW 1o toad = 2.00 ft
Fill Slope (perp. to road) = 2.0 impact load = 10.00 K

Wall angle (perp. to road) = 45

Fill slope (perp. to waty = 2.83
Vingwall Panel Connected
to Bridge Unit=v  Yes

Overriding Wall Perp.

Distance perp.slope height Contrib. slope used heq Anchor Check 'e'

to anchor @ anchor anchor width anchor LL surch Type & Bearing
Anchor #1  3.00 ft n 12.38ft 4.75ft 5421t 2.00 ft E oK
Anchor #2  6.50 ft n 13.38ft 3.50ft 10.41ft 2.00 ft E OK
Anchor #3  10.00 ft n 1437f 275ft 50.36ft 2.00ft E oK
Anchor #4  0.00 ft n 000ft 000ft 2831t 2.00 ft D NA
Anchor #5  0.00 ft n 0.00ft 0.00ft 2831t 2.00 ft D NA




cALcuLiaTION KB¥Es: 0 )smlo + ) |
1. Wingwall calculations are done in accordance with the current edition of the AASHTO LRFD Bridge Design Specifications .

2. Moments are summed about the toe (face) of the wingwall (point "o" on attached "Pressure Diagram").
3. K, is calculated using equation found in former AASHTO LRFD Specifications Equation 3.11.5.3-1

Ka =

4. Only 80% of the soil unit weight is used for the eccentricity/ stability calculation. This is a conservative assumption as
explained in the full HITEC report "Evaluation of the CON/SPAN® Wingwall System"

5. The full 100% of the soil unit weight is used for the bearing calculations.
6. These calculations conservatively assume that the wall anchor has the same unit weight as soil.

7. The wingwall angle (in plan view) is measured from perpendicular to roadway.
8. Barrier loads are distributed per AASHTO LRFD Specifications Section 13



#VT/AOT BRIDGE REPLACEMENT RICHFORD, VT.

Anchor 1
SOIL DESCRIPTION VALUE VALUE
PROPERTY section AB section BC
¢ friction angle of soil 32 32
0 angle of wall to the y-axis 0 30
o wall-soil friction angle (measured from a 24 16
perpendicular with the wall)
=0, if significant vibrations of backfill or modules
settling more than backfill.
= 0.5%, if modules are uniform width.
= 0.75%, if averaged pressure surface
X side slopes from road (x:1) 2.0
wingwall angle (angle w/ perpendicular to road) 45
slope of backfill (perpendicular to wall) 5.42
B angle of backfill (perpendicular to wall) 10.5 10.5

(Ka)ae = 0.31 (KJac = 0.12




#VT/AOT BRIDGE REPLACEMENT RICHFORD, VT.

Anchor 1
VARIABLE giﬁ;ﬂ::g?g VALUE
H wingwall design height at anchor location (feet) 12.38
h.en height of live load surcharge {feet) 2.00
t thickness of wingwall (inches) 12
& wall friction angle for section AB 24
B angle of backfill (degrees) 10.5
L length of anchor (feet) 7.04 E
¥s unit weight of backfill (kcf) 140
Ye unit weight of concrete (kcf) 150
Ysurch UNit weight of surcharge (kcf) 120 (per AASHTO LRFD 3.11.6.4)
"Stability" "Bearing"
Description  Vertical Horizontal Lever Disturbing Resisting Resisting
Reaction Reaction Arm Moment Moment Moment
(k/ft) (k/ft) (ft) (ft-k/ft) (ft-k/ft) (ft-k/ft)
wall (W) 1.86 0.50 0.93 0.93
soill,  0.64 5.69 292 3.64
soill; 875 4.52 31.63 39.54
soil I,  2.08 3.13 5.21 6.51
soilll;  0.68 6.02 3.29 411
Wgrchargerven 1.69 4.52 7.64 7.64
Wiaae  0.00 0.50 0.00 0.00
Soil Pressure
(Pw), 093 8.04 7.45 7.45
(Pag)n 2.08 6.89 14.35
(Pec:).  -0.19 6.89 -1.28 -1.28
(Peci)n 0.75 1.50 1.12
(Pecz),  -0.04 6.50 -0.24 -0.24
(Peca)n 0.15 0.83 0.12
Purcnareninon 0.85 6.84 5.84
TOTALS = 16.40 3.83 21.43 57.54 68.31

AASHTO LRFD C11.6.3.3 states: The specified criteria for the location of the resultant, coupled
with investigation of the bearing pressure, replaces the investigation of the ratio of stabilizing
moment to overturning moment. See Section 11l Soil Bearing Pressure.
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Anchor 2
SOIL DESCRIPTION VALUE VALUE
PROPERTY section AB section BC
¢ friction angle of soil 32 32
0 angle of wall to the y-axis 0 30
0 wall-soil friction angle (measured from a 24 16
perpendicular with the wall)
=0, if significant vibrations of backfill or modules
settling more than backfill.
= 0.5%, if modules are uniform width.
= 0.75%¢, if averaged pressure surface
X side slopes from road (x:1) 2.0
a wingwall angle (angle w/ perpendicular to road) 45
slope of backfill (perpendicular to wall) 10.41
B angle of backfill (perpendicular to wall) 5.5 10.5

(Kadas = 0.29 (Ka)ac = 0.11
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Anchor 2
DESCRIPTION
VARIABLE OF VARIABLE VALUE
H wingwall design height at anchor location (feet) 13.38
h....n height of live load surcharge (feet) 2.00
t thickness of wingwall (inches) 12
d wall friction angle for section AB 24
B angle of backfill (degrees) 55
L length of anchor (feet) 7.04 E
Ys unit weight of backfill (kcf) 140
Yc unit weight of concrete (kcf) 150
Ysurch UNit weight of surcharge (kcf) 120 (per AASHTO LRFD 3.11.6.4)
"Stability" “"Bearing"
Description  Vertical Horizontal Lever Disturbing Resisting Resisting
Reaction Reaction Arm Moment Moment Moment
(k/ft) (k/ft) (ft) (ft-k/ft) (ft-k/ft) (ft-k/ft)
wall (W,)  2.01 0.50 1.00 1.00
soill, 0.33 5.69 1.52 1.90
soill;  9.73 4.52 35.20 43.99
soilll,  2.08 3.13 5.21 6.51
soilll;  0.68 6.02 3.29 4.11
Wiienarge 1.69 4.52 7.64 7.64
Weome  0.00 0.50 0.00 0.00
Soil Pressure
(Pa). 093 8.04 7.48 7.48
(Pas)n 2.09 7.02 14.66
(Peci),  -0.18 6.88 -1.27 -1.27
(Psci)n 0.74 1.50 1.11
(Pec2)y  -0.03 6.88 -0.24 -0.24
(Pecah 0.14 0.83 0.12
Pausen 0.86 7.03 6.05
TOTALS = 17.24 3.83 21.93 59.82 7113

AASHTO LRFD C11.6.3.3 states: The specified criteria for the location of the resultant, coupled
with investigation of the bearing pressure, replaces the investigation of the ratio of stabilizing

moment to overturning moment. See Section Ill Soil Bearing Pressure.
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Anchor 3
SOIL DESCRIPTION VALUE VALUE
PROPERTY section AB section BC
¢ friction angle of soil 32 32
0 angle of wall to the y-axis 0 30
) wall-soil friction angle (measured from a 24 16
perpendicular with the wall)
=0, if significant vibrations of backfill or modules
settling more than backfill.
= 0.5%, if modules are uniform width.
= 0.75%¢, if averaged pressure surface
X side slopes from road (x:1) 2.0
o wingwall angle (angle w/ perpendicular to road) 45
slope of backfill (perpendicular to wall) 50.36
B angle of backfill (perpendicular to wall) 1.1 1.1

(Ka)as = 0.28 (Kaac = 0.11
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Anchor 3
DESCRIPTION
VARIABLE OF VARIABLE VALUE

H wingwall design height at anchor location (feet) 14.37

hgen height of live load surcharge (feet) 2.00
t thickness of wingwall (inches) 12
& wall friction angle for section AB 24
B angle of backfill (degrees) 1.1
L length of anchor (feet) 7.04 E
¥s unit weight of backfill (kcf) 140
Ye unit weight of concrete (kcf) 150

Ysurch UNit weight of surcharge (kcf) 120 (per AASHTO LRFD 3.11.6.4)

"Stability" “Bearing"

Description Vertical Horizontal Lever Disturbing Resisting Resisting
Reaction Reaction Arm Moment Moment Moment
(k/ft) (k/ft) (ft) (f-k/ft) (ft-k/ft) (Ft-k/ft)
wall (W,) 216 0.50 1.08 1.08
soill,  0.07 5.69 0.31 0.39
soill;  10.72 4.52 38.76 48.45
sailll,  2.08 3.13 5.21 6.51
soilll;  0.68 6.02 3.29 4.11
Wiichage  1.69 452 7.64 7.64
Wiwe  0.00 0.50 0.00 0.00
Soil Pressure
(Pas).  0.96 8.04 7.72 7.72
(Pas)n 2.16 7.17 15.47
(Peci),  -0.19 6.88 -1.28 -1.28
(Peci)n 0.74 1.50 1.12
(Psc2)  -0.03 6.88 -0.23 -0.23
(Peca)n 0.14 0.83 0.11
Puren 0.88 7.26 6.36
TOTALS = 18.14 3.91 23.06 62.50 74.39

AASHTO LRFD C11.6.3.3 states: The specified criteria for the location of the resultant, coupled
with investigation of the bearing pressure, replaces the investigation of the ratio of stabilizing

moment to overturning moment. See Section 1 Soil Bearing Pressure.
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ll. CHECK OVERTURNING STABILITY AT CONNECTION PLATES
The connection plates provide stability for the portion of the wall not supported by the
anchors, i.e., the section closest to the culvert. (See wingwall sketch)

Data: Find soil pressure on section :
number of plates = 2 Because the wall is more rigid at the plates,
h=32 at-rest soil pressure coefficient (K ,) is used.
5=24
¥s = 0.140 kcf K, =1-sin ¢ = 0.47 (AASHTO LRFD eq. 3.11.5.2-1)

Yisurchargey = 0.120 kcf
wall height @ plates (H) = 14.66 ft
Live load surcharge (h) = 2.00 ft
section width for plates (S) = 1.0 ft
Ve = H/I3 = 4.9 ft
Yo =H2=731

Pa. = (/2)1.K.H:(S) (cos 8) = 6.46 K
Pun= Ky:HhS(cos &) = 1.51 K
Pimpact = PimpS/Laistr = 0

Find reaction at plate :
Sum moments about bottom plate, p ,

Yo = 3.50 ft Z M =0 =Py (Yesn - Vi) - Po¥re - Vi) (dead load)
Yr: = 8.50 ft ZM; =0=Pulyer - Vo) - P (Vo2 - Vor) + PimpYimp - Yp1 (live load)
Ap = 0.79
tawe = 1.00 in Pz = Pa(Yean - ¥or) = 1.79 K Pi =Py -p, = 467K
OF ooy = 30 ksi (Voo Y1)
Fipae) = 36 Ksi Pat=PrLin¥ort¥Yo1) +Pinp(Yimp-Yp1) = 1.16 K Pw= Pu +PpPo = 0.35K
(ypz 'yp1)
Find factored reaction :
"‘L Load factors are per AASHTO LRFD 3.4.1-1 & Table 3.4.1-2

pfac = Ypmax(DL) + (1 75) pmax(LL]
Peac = (1.35)pey, + (1.75)p,

| Pior factored) = 6.92 K

length of connection plate is 10"

Ornax = MY = 20 kSl
I

pl

Controls
T ;3( "_Pm'_r Pzt tacroreay = 4.44 K
| | ,__sztm . % p(max. factored) = 692 K
:ﬁ ”i Check bolts :
[ ] ;??_'[:' P2 7 The special Richmond Screw Anchor “wingwall insert" pullout capacity
‘“; was obtained from the manufacturer and has approx. 3:1 safety factor.
Pullout capacity = 16.5 k/bolt ~ Controls
Bolt tension = ¢FA,., = 23.7 k/bolt
tp:ate
F.S. = Capacity* 2 bolts = 4.77 > 1.0, OK
Prac (pm)
Prac Check bending of plate :
4 Sum moments about corner of plate, point "o"
ZM, = (Pu)(4.75") = 32878 Ib-in
4.75"(max [,=bh*12 = 0.83 in"4

< (1)|:y = O.QFX OK
(AISC LRFD-F2
states ¢, =0.9)
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il. CHECK SOIL BEARING PRESSURE AND SLIDING UNDER CAST-IN-PLACE FOOTING
The reaction will be supported on the horizontal portion of the anchor pius the footing.

R, = Total vertical reaction at anchor (using 100% of soil weight).
R. = Total horizontal reaction at anchor.

M. = Disturbing moment at anchor.

M:. = Resisting moment due to 100% of soil at anchor.

Summary of loads at anchors
anchor R, R, M, M,
anchor base length %) %0 (/e (“F/e)
1 4.73 16.40 3.83 21.43 68.31
2 4.73 17.24 3.83 21.93 7113
3 4.73 18.14 3.91 23.06 74.39
4 3.73 0.00 0.00 0.00 0.00
5 3.73 0.00 0.00 0.00 0.00
'LChO" Check the bearing pressure under the wall
Dig= 2.0 1t Load Factors
_4_ ﬂ Byg= 351t Yev= 1.35
. ! o=15in Yoc=1.25
Dg.l‘ M! N Wig = 1.05 kif Yis=1.75
- ' M Q.= 10.0 KSF Resistance Factors
‘ Qy, = Factored bearing resistanc 8= 0.45
Rug =R+ ; 5 B = bearing width
= - = maximum of (anchor base length + 0) or By
: i - l = location of vertical resuitant (R, o!) along bearing width
g = Rul(Mr-Mo)R, + 0) + Wiy (B/2)
Rv‘tol
€ = eccentricity of resultant
= B/2-
B' = adjusted bearing width
=B-2e
q = factored bearing pressure (must be less than Q »)
= Ryi/ B
Check bearing pressure at each anchor
B check B' check
anchor (ft) (ft) e e (f) q Q q
1 6.98 3.97 -0.48 OK 6.03 3.97 4.50 OK
2 6.98 3.97 -0.48 OK 6.02 3.72 4.50 oK
3 6.98 3.95 -0.46 OK 6.06 4.39 4.50 oK
4 0.00 0.00 0.00 nva 0.00 0.00 4.50 n/a
5 0.00 0.00 0.00 n/a 0.00 0.00 4.50 na
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Check the sliding factor of safety

Ra = ¢*Ryo*.8%an ¢

(must be >R )

(AASHTO LRFD 10.6.3.4)

from AASHTO LRFD Table 10.5.5.2.2-1
for precast concrete on sand

Check sliding at each anchor

Ry.tot Rp Ry check

anchor (kM) (k/f) Re > R,
1 17.45 7.85 3.83 OK
2 18.29 8.23 3.83 OK
3 19.19 8.64 3.9 OK
4 0.00 0.00 0.02 na
5 0.00 0.00 0.02 na
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IV. CHECK BENDING OF FOOTING CROSS SECTION

Bending need not be considered in footings when the footing depth, D, exceeds the projection, pr, of the footing
beyond the edge of the wall,

F pr, = offset(o) = 15in
_t.{ pr.=B-0-t=15in Controls
|
|
|
l
|

Preax = 1510

projection < D OK

Use minimal steel stirrups
#4 @ 48 inches o.c.
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V. CHECK WALL SECTION - BENDING AND SHEAR (vertical bars)

Assumptions: 1. Wall stem is cantilevered from anchor,

2. Use active earth pressure because wall can deflect at top.

3. Use K, and ¢ from Anchor Stability Calculations.

vertical bars

Horizontal loads:

Pa = (1/2)75Kah2(cos 9)

PLLh = YsKah (hsurchavge) (COS 6)
mepam = Pmtp/Ld:slr

Factored forces:
Load factors are per AASHTO LRFD 3.4.1-1 & Table 3.4.1-2

M, = Section width[(1.35)Pey(h/3) + (1.75)Pn(n/2) + (1.75)Pymp(h+Yimp)]
V,, = Section width([(1.35)Pg, + (1.75P, + (1 75Pim]

Summary of forces at anchors

H h hsurcharge Psh PLLh Pimp Mu Vu
anchor (ft) (ft) (ft) (k/ft) (k/ft) (k/ft) (k-ft) k)
1 12.38 8.88 2.00 1.58 0.61 0.00 52.64 15.25
2 13.38 9.88 2.00 1.83 0.64 0.00 47.68 12.54
3 14.37 10.87 2.00 2.10 0.66 0.00 45.66 11.00
4 0.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00
Check bending (reinforcment) at anchors .
Ro= —°
f. = 5000 psi hobd 2
f=6 i
, = 60000 psi ’ TR,
o =09 (AASHTO LRFD 5.4.2.1) Preqa=5 1-.1- :
y

m = 1,/0.85f, = 14.12

d=9.56in

b = anchor's contrib. width

Prin = AASHTO LRFD 5.7.3.3.2 states the minimum

reinforcement is the lesser of 1.2Mcr OR 1.33 times the
factored moment required by strength.

anchor R. Preqa Per Prin Aimn Accwa  Check
(psi) (in) (in)
1 135 0.0023 0.0032 0.0030 1.62 3.02 OK
2 166 0.0028 0.0032 0.0032 1.27 2.86 OK
3 202 0.0034 0.0032 0.0034 1.09 3.97 OK
4 0 0.0000 0.0032 0.0000 0.00 #####EE  NA
5 0 0.0000 0.0032 0.0000 0.00 #u###d NA
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Check shear
Vo= (0316)*B ff.b,d, (V. calculated by AASHTO LRFD eq'n 5.8.3.3-3)
$=09 (AASHTO LRFD 5.5.4.2.1)
=2 (AASHTO LRFD 5.8.3.4.1)
d, = .9*d or .72*h whichever is greater (AASHTO LRFD 5.8.2.9)
anchor OV, check
V, <V,
1 62.64 OK
2 46.15 OK
3 36.26 OK
4 0.00 N/A
5 0.00 N/A
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V1. CHECK TYPE 'E' ANCHOR ATTACHMENT

Check capacity of connector for pullout (truncated pyramid failure), shear, tension, and combined shear & tension

t

Front face of ]
precastwall —__ embedment depth ()= 11 in
y Attachment depth = 42 in

X head dimension (Xdneaq) = 3 in
AT Y head dimension (Ydpe.q) = 3 in
/
2" X 4" head - Bar size = #6
#rows=7
row spacing = 3 in

~= #6 connection bar
wall thickness (1) = 12 in

2" Clr.

lL — =t —= — Y | X = Xdheaq (since only 1 column) = 3 in
; y = (#rows-1)(row spacing) + Yde.e = 21 in

Zi 2 z=min(x,y) = 3in
/) Pin = (2 + 2:6)/2 = 125 in
! — e . r
Mo min — _ v/ K Ag = (X+2:e-21) (y+2: ,-21) = 19.0 in*2
embed. f_ = 5000 psi
Failure surface- f, = 60000 psi
T —— —— o  concrete = 0.85
s i - § steer= 0.90
1 . 4
—\
1 - ~ . B s N =
dhow 2" x 4" head

- — -

TENSION CAPACITY (Per PCI Design Handbook §6.5.2.1)

t < hmin: failure surface penetrates slab

Find tension capacity of studs
¢Py = q’fy(Abar) (#bars)
Py = 167.00 K

Find pullout capacity of concrete
if t >= hyin, 9P, = $2.67sqrt(f'c)(x+2 e)(y+2e)

if t < o, PP = $2.67sgrt(f'C)[(x+2 €)(y+2 €) - ARl
P = 169.46 K

controlling tension capacity (¢P) = 167.00 K

Find moment capacity of anchor
Moment capacity of anchor (§M,) = oP(d-a/2)
d = attachment depth - bar cover - (Y-Ydhead)/2 = 31 in
a=A(/0.85'b=728in
oM, = 380.77 k-f
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SHEAR CAPACITY (Per PCI Design Handbook §6.5.2.2)
Find shear capacity of concrete
q)vc = q)VIchCth

oV's = ¢12.5d, " *sqrt(f.) =187.4K

C., =1 + spacing/3.5d, < #columns =1.0

Ci=11.3d.<=1.0 =0.23

C.=0.4+0.7d,/de <= 1.0 =1.0

d. = attachment depth - cover - bar dia/2 =40 in

d, = distance to side of wingwall =361in
oV, = V' .C.CC, = 43.66 K

Find shear capacity of studs
oV, = $0.9f Ay, (#bars)

$Vy = 150.30 K

controlling shear capacity (¢V) = 43.66 K

FIND LOADS
Unfactored loads on anchors: Factored loads:
Mo = (s€C Width)Mogrenen Load factors are per AASHTO 3.22.1 & Table 3.22.1A

My, = (sec width)(Mogncnen + Pimp*(Wall ht + y)) M, = (1.3)(1.3)Mpoy, +(1.3)(1.67)Mp,
P, = M, /(d-a/2)*cos(bar angle)
V, = M, /{d-a/2)*sin(bar angle)
bar angle = 0°

Summary of forces

MD(DL) MD(LL) M, P, V.

anchor ft-k ft-k ft-k k k
1 741 27.7 185.4 81.3 0.0

2 55.6 21.2 139.9 61.4 0.0
3 45.9 17.5 115.6 50.7 0.0

4 0.0 0.0 0.0 0.0 0.0
5 0.0 0.0 0.0 0.0 0.0

Summary of results

check check
check check check combined combined

anchor oM, > M, ¢P > P, V>V, V. &P, Vs & P,
1 OK OK OK OK OK
2 OK OK OK OK OK
3 OK OK OK OK OK
4 n/a n/a n/a n/a n/a
5 n/a n/a n/a n/a n/a
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Section 8
CSI LRFD Wing Wall 2 Calculations
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Concrete Systems Inc.
9 Commercial St., Hudson, NH.03051
Phone 603-889-4163
Fax 603-889-2417

AASHTO LRFD WINGWALL CALCULATIONS

PROJECT NUMBER: VT/AOT BRIDGE REPLACEMENT RICHFORD, VT. Wingwall 2
PROJECT NAME:
DATE: Apr 9, 2015
BY:
INPUT PARAMETERS:
Wall geometry Soil properties Foundation
Panel Height (high) = 14.66 ft Ysoi = 140 pcf Dy = 2.0 ft
Panel Height (low) = 12.22 ft Teonc = 150 pcf By, = 3.5 ft
Wall Panel Length = 10.00 ft YiLsurcharge = 120 pef o=15in
Entire Wall length = 10.00 ft b =32 Q, = 10.0 KSF
Length of flat = 1.00 ft Oa =0 NONE -]
wall thickness = 12 dap =24
Wingwall Drop (high-low) = 2.44 ft $dec = 32 Railing or barrier
Wall slope = 0.2711 Osc =30
Max fill ht. (troad to brww) = 14.66 ft d8c = 16 T/WW to load = 2.00 ft
Fill Slope (perp. to roaa) = 2.0 impact load = 10.00 K

Wall angle (perp. to road) = 45
Fill slope (perp. to wal) = 2.83
Wingwall Panel Connected
to Bridge Unit= v Yes

Overriding Perp. slope

Distance  perp. slope Wall height Contrib. used Peq Anchor Check 'e'

toanchor @ anchor @ anchor width @ anchor LL surch Type & Bearing
Anchor #1 3.00 ft n 13.03ft 5.00ft 8.01 ft 2.00 ft E 0K
Anchor #2  7.00 ft n 1412ft 3.50ft 26.04ft 2.00 ft E OK
Anchor #3  0.00 ft n 0.00 ft 0.00 ft 2.83 ft 2.00 ft D NA
Anchor #4  0.00 ft n 0.00 ft 0.00 ft 2.83 ft 2.00 ft D NA
Anchor #5  0.00 ft n 0.00 ft 0.00 ft 2.83 ft 2.00 ft D NA




CALCULATIONVNOTES:— 0 )sint¥ + f5) |

1. Wingwall calculations are done in accordance with the current edition of the AASHTO LRFD Bridge Design Specifications .
2. Moments are summed about the toe (face) of the wingwall (point "o" on attached “Pressure Diagram").

3. K, is calculated using equation found in former AASHTO LRED Specifications Equation 3.11.5.3-1

Ky =

4. Only 80% of the soil unit weight is used for the eccentricity/ stability calculation. This is a conservative assumption as explained in
the full HITEC report "Evaluation of the CON/SPAN® Wingwall System”

5. The full 100% of the soil unit weight is used for the bearing calculations.

6. These calculations conservatively assume that the wall anchor has the same unit weight as soil.

7. The wingwall angle (in plan view) is measured from perpendicular to roadway.
8. Barrier loads are distributed per AASHTO LRFD Specifications Section 13
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Anchor 1
SOIL DESCRIPTION VALUE VALUE
PROPERTY section AB section BC
¢ friction angle of soail 32 32
0 angle of wall to the y-axis 0 30
o wall-soil friction angle (measured from a 24 16
perpendicular with the wall)
=0, if significant vibrations of backfill or module
settling more than backfill.
= 0.5%¢, if modules are uniform width.
= 0.75%, if averaged pressure surface
X side slopes from road (x:1) 20
a wingwall angle (angle w/ perpendicular to road) 45
slope of backfill (perpendicular to wall) 8.01
B angle of backfill (perpendicular to wall) 7.1 71

(Ka)re = 0.30 (Ka)ac = 0.11
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Anchor 1
VARIABLE DESCRIETION VALUE
H wingwall design height at anchor location (feet) 13.03
h..en height of live load surcharge (feet) 2.00
t thickness of wingwall (inches) 12
& wall friction angle for section AB 24
B angle of backfill (degrees) 7.1
L length of anchor (feet) 7.04 E
Ys unit weight of backfill (kcf) 140
Ye unit weight of concrete (kcf) 150
Ysurch Unit weight of surcharge (kcf) 120 (per AASHTO LRFD 3.11.6.4)
"Stability" "Bearing"
Description Vertical Horizontal Lever Disturbing Resisting Resisting
Reaction Reaction Arm Moment Moment Moment
(k/ft) (k/ft) (ft) (ft-k/ft) (ft-k/ft) (ft-k/ft)
wall (W,,) 1.96 0.50 0.98 0.98
soill,  0.43 5.69 1.97 2.47
soills  9.40 4.52 33.98 42.47
soil 11, 2.08 3.13 5.21 6.51
soil Ilg 0.68 6.02 3.29 4.11
W surchargerven) 1.69 4,52 7.64 7.64
W arager 0.00 0.50 0.00 0.00
Soil Pressure
(Paxs)y  0.93 8.04 7.44 7.44
(Pre)n 2.08 6.97 14.49
(Pec:)y  -0.18 6.89 -1.27 -1.27
(Paci)s 0.74 1.50 1.11
(Pecz),  -0.04 6.50 -0.23 -0.23
(Paca)n 0.14 0.83 0.12
Purcrareninon 0.86 6.96 5.96
TOTALS = 16.95 3.82 21.68 59.00 70.11

AASHTO LRFD C11.6.3.3 states: The specified criteria for the location of the resultant, coupled
with investigation of the bearing pressure, replaces the investigation of the ratio of stabilizing
moment to overturning moment. See Section Il Soil Bearing Pressure.
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Anchor 2
SOIL DESCRIPTION VALUE VALUE
PROPERTY section AB section BC
) friction angle of soil 32 32
0 angle of wall to the y-axis 0 30
o wall-soil friction angle (measured from a 24 16
perpendicular with the wall)
=0, if significant vibrations of backfill or mog
settling more than backfill.
= 0.5%¢, if modules are uniform width.
= 0.75%¢, if averaged pressure surface
X side slopes from road (x:1) 2.0
wingwall angle (angle w/ perpendicular to road) 45
slope of backfill (perpendicular to wall) 26.04
B angle of backfill (perpendicular to wall) 2.2 7.1

(Ka)AB = 0.28 (Keec = 0.11
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Anchor 2
DESCRIPTION
VARIABLE OF VARIABLE VALUE
H wingwall design height at anchor iocation (feet) 14.12
heen height of live load surcharge (feet) 2.00
t thickness of wingwall (inches) 12
& wall friction angle for section AB 24
B angle of backfill (degrees) 2.2
L length of anchor (feet) 7.04 E
¥s unit weight of backfill (kcf) 140
Ye unit weight of concrete (kcf) 150
Ysurch UNIit weight of surcharge (kcf) 120 (per AASHTO LRFD 3.11.6.4)
"Stability" “Bearing"
Description  Vertical Horizontal Lever Disturbing Resisting Resisting
Reaction Reaction Arm Moment Moment Moment
(k/ft) (k/ft) (ft) (ft-k/ft) (ft-k/ft) (ft-k/ft)
wall (W,) 2.12 0.50 1.06 1.06
soill,  0.13 5.69 0.61 0.76
soill;  10.46 4.52 37.84 47.30
soilll,  2.08 3.13 5.21 6.51
soilll;  0.68 6.02 3.29 4.11
Woienage  1.69 452 7.64 7.64
Wiaer  0.00 0.50 0.00 0.00
Soil Pressure
(Pae).  0.95 8.04 7.64 7.64
(Pag)n 2.14 7.13 15.22
(Peci)e  -0.18 6.88 -1.27 -1.27
(Peci)n 0.74 1.50 1.11
(Pecz),  -0.03 6.88 -0.23 -0.23
(Peca)n 0.14 0.83 0.11
Pouen 0.87 7.19 6.27
TOTALS = 17.90 3.88 22.72 61.78 73.52

AASHTO LRFD C11.6.3.3 states: The specified criteria for the location of the resultant, coupled
with investigation of the bearing pressure, replaces the investigation of the ratio of stabilizing

moment to overturning moment. See Section 111 Soil Bearing Pressure.




ll. CHECK OVERTURNING STABILITY AT CONNECTION PLATES
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Data:
number of plates = 2
¢=232
d=24
Ys = 0.140 kcf
Yucnagey = 0-120 kcf
wall height @ plates (H) = 14.66 ft
Live load surcharge (h) = 2.00 ft
section width for plates (S) = 1.5 ft
Yo = H/3 = 4.9 ft
Yoo = H/2 = 7.3

Yor = 3.50 ft
Ye2 = 8.50 ft
Ahu!t =0.79
tiae = 1.00 in
OF ooy = 30 ksi
Fy(p:a’.e) = 36 kSI
-
11
I Il Donn
| o
P o |T
|| Tl
1 3
b £ >
1 t >°:_ ) Don '> '
| I —
tpia!e |
piac 1
pfac

(s)
lengt <\/ 510"
4.Z58"(max)

The connection plates provide stability for the portion of the wall not supported by the
anchors, i.e., the section closest to the culvert. (See wingwall sketch)

Find soil pressure on section:

Because the wall is more rigid at the plates,
at-rest soil pressure coefficient (K ) is used.

K, =1-sin¢ = 0.47 (AASHTO LRFD eq. 3.11.5.2-1)
P, = (/o)1.KH(S) (cos 8) = 9.69 K
Pun = Ky:HhS(cos 8) = 2.27 K
Pimpaci = PimpS/Ldistr =0

Find reaction at plate :
Sum moments about bottom plate, p ,
z MpI = O = Psh(yPsh - yp1) - p2(yp2- yp1)

(dead load)
ZM =0 =PulYeu - Vor) - Parc(Vpe - Vor) + Pimp(yimp - Yp1)

(live load)

P2 = PanlYren - Vo) = 2.69 K
(Voo -Ye1)
P2t =Puin(YorL-Yo1) +Pinp(YimpYpr) = 1.74 K
(ypz 'ym)
Find factored reaction :

Load factors are per AASHTO LRFD 3.4.1-1 & Table 3.4.1-2
p!ac = Ypmax(DL] + (1 75) pmax(LL)

Prac = (1.38)ppy + (1.75)pwy

p1=Psh' > =7OOK

Piw= PLL +lep'p2LL =0.53K

Pigor, tactored) = 10.38 K
pzum tactored) — 6.67 K
p(max tactored) — 10.38 K

Controls

Check bolts :
The special Richmond Screw Anchor "wingwall insert” pullout capacity

was obtained from the manufacturer and has approx. 3:1 safety factor.

Pullout capacity = 16.5 k/bolt Controls
Bolt tension = ¢FA.,. = 23.7 k/bolt

F.S. = Capacity* 2 bolts =3.18
(p!ac)

> 1.0, OK

Check bending of plate :

Sum moments about corner of plate, point "o"
z Mo = (prac) (475") = 49317 |b'in
I=bh*12 = 0.83 in"4

O = My = 30 ksi < oF, = 0.9F, oK

L, (AISC LRFD-F2

states ¢, = 0.9)
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. CHECK SOIL BEARING PRESSURE AND SLIDING UNDER CAST-IN-PLACE FOOTING
The reaction will be supported on the horizontal portion of the anchor plus the footing.

R. = Total vertical reaction at anchor (using 100% of soil weight).
R. = Total horizontal reaction at anchor.

Ms = Disturbing moment at anchor.

Mss = Resisting moment due to 100% of soil at anchor.

Summary of loads at anchors
anchor R, R, M, Me.
anchor base length (/9) ) /) ("7
1 473 16.95 3.82 21.68 70.11
2 4.73 17.90 3.88 22.72 73.52
3 3.73 0.00 0.00 0.00 0.00
4 3.73 0.00 0.00 0.00 0.00
5 3.73 0.00 0.00 0.00 0.00
AM Check the bearing pressure under the wall
Dig=2.01t Load Factors
< A) Brg = 3.5t Yev= 135
» L o= 15in Yoc=125
Dg} M R ) Wiy = 1.05 kif Yis=1.75
' grouf Q.= 10.0 KSF Resistance Factors
Q, = Factored bearing resistance 8= 0.45
M "g B = bearing width
— ﬁ = maximum of (anchor base length + o) or Brg
: ) i = o) = location of vertical resultant (R, ) along bearing width
q = Ru((MayMo)/R, + 0) + Wig(B/2)
Ryt
e = eccentricity of resultant
=B/2-
B' = adjusted bearing width
=B-2e
q = factored bearing pressure (must be less than Q ,)
= Ryw/ B
Check bearing pressure at each anchor
B check B check
anchor (ft) (f) e e (ft) q Q, q
1 6.98 3.97 -0.48 OK 6.02 4.10 4.50 OK
2 6.98 3.96 -0.47 OK 6.04 3.85 4.50 oK
3 0.00 0.00 0.00 n/a 0.00 0.00 4.50 va
4 0.00 0.00 0.00 n/a 0.00 0.00 4.50 n/a
5 0.00 0.00 0.00 na 0.00 0.00 4.50 n/a
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Check the sliding factor of safety

Ha= ¢"Ry o*.8*an ¢

(must be >R )

{AASHTO LRFD 10.6.3.4)

from AASHTO LRFD Table 10.5.5.2.2-1 for
precast concrete on sand

Check sliding at each anchor

Ry,tot R R check
anchor (k/f) (k) R > Ry
1 18.00 8.10 3.82 OK
2 18.95 8.53 3.88 OK
3 0.00 0.00 0.02 n/a
4 0.00 0.00 0.02 va
5 0.00 0.00 0.02 n/a
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IV. CHECK BENDING OF FOOTING CROSS SECTION

Bending need not be considered in footings when the footing depth, D, exceeds the projection, pr, of the
footing beyond the edge of the wall.

pr, = offset(o) = 15 in

Lt pr.=B-0-t=15in Controls
Pleax = 150N
P projection < D OK
I . Use minimal steel stirrups
D! ' #4 @ 48 inches o.c.




V. CHECK WALL SECTION - BENDING AND SHEAR (vertical bars)

#VT/AOT BRIDGE REPLACEMENT RICHFORD, VT.

Assumptions: 1. Wall stem is cantilevered from anchor.

2. Use active earth pressure because wall can deflect at top.
3. Use K, and 6 from Anchor Stability Calculations.

Horizontal loads:

P = (1 2)¥.K.h*(cos 8)
PLLh = YsKah (hsurcru'ge) (COS 6)

lepe:! = mep/ Ld-s:.'

Factored forces:
Load factors are per AASHTO LRFD 3.4.1-1 & Table 3.4.1-2

M, = Section width[(1.35)Pg(h/3) + (1.75)PL n(1/2) + (1.75)Pymp (N +Yinmp)]
V,, = Section width[(1.35)Pg, + (1.75P 1, + (1.75P )

Summary of forces at anchors

H h Nsurcharge P., P Pip M, Vv,
anchor (ft) ) (ft) (k/ft) (k/ft) (k/ft) (k-ft) (3]
1 13.03 9.53 2.00 1.74 0.63 0.00 63.52 17.25
2 14.12 10.62 2.00 2.03 0.66 0.00 55.28 13.61
3 0.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00
4 0.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00
Check bending (reinforcment) at anchors M
f_ = 5000 psi ~ $obd?
f, = 60000 psi
=09 (AASHTO LRFD 5.4.2.1) Pegs=— {1 - 1- Z“R“]
m = ,/0.85f. = 14.12 m fy
P = AASHTO LRFD 5.7.3.3.2 states the minimum reinforcement is
d=9.56in the lesser of 1.2Mcr OR 1.33 times the factored moment
required by strength.
b = anchor's contrib. width
anchor R. Preqa P Prmin A, win A, ol check
(psi) (in%) (in®)
1 154 0.0026 0.0032 0.0032 1.82 3.06 OK
2 192 0.0033 0.0032 0.0033 1.32 4.06 oK
3 0 0.0000 0.0032 0.0000 0.00 #VALUE! NA
4 0 0.0000 0.0032 0.0000 0.00 #VALUE! NA
5 0 0.0000 0.0032 0.0000 0.00 #VALUE! NA
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Check shear
V.= (.0316)*B f_ b.d, (V. calculated by AASHTO LRFD eq'n 5.8.3.3-3)
¢=09 (AASHTO LRFD 5.5.4.2.1)
=2 (AASHTO LRFD 5.8.3.4.1)
d, = .9*d or .72*h whichever is greater (AASHTO LRFD 5.8.2.9)
anchor (A check
V. <p V.
1 65.93 OK
2 46.15 OK
3 0.00 NA
4 0.00 N/A
5 0.00 NA
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VI. CHECK TYPE 'E' ANCHOR ATTACHMENT

Check capacity of connector for pullout (truncated pyramid failure), shear, tension, and combined shear & tension

t

-

Front face of
precast wall - elueUInenL uepul Ue)= 44 in

b Attachment depth = 42 in
X head dimension (Xdnead) = 3 in
Mo Y head dimension (Ydnead) = 3 in
, .
2" x 4% head B:r size = #:6
rows =
row spacing = 3 in
wall thickness (t) = 12in
% e ——t= - j " X = X0heaq (Since only 1 column) = 3 in

~ #6 connection bar

2" ClIr.

y = (#rows-1)(row spacing) + Ydneaq = 21 in

=<‘ 2 . N
® 2 Z=min(x,y) = 3in
Hmin = \£+ €%e)i2 = 12 5in
7/)
!1'; - e ; } MR = AT g ey \yTe g2y = 190 in"2
mn o - e
bed. , ,
emee . = 5000 psi
Failure surface , = 60000 psi
i - =" — | ¢ concrete = 0.85
. ~
. ", . $ steer = 0.90
|
N
Y= : — |
Clneas - 2" x 4" head

TENSION CAPACITY (Per PCI Design Handbook §6.5.2.1)
t < hmin: failure surface penetrates slab

Find pullout capacity of concrete
if t >= hin, 9P, = 92.675qrt(f'c)(X+2 €)(y+2 €)
if t < Neiny 9P, = $2.67sqrt(f'c)[(x+2 €)(y+2 €} - Ag]
¢Pc = 169.46 K

Find tension capacity of studs
q)Py = q)fy(Abar) (#bars)

Py = 167.00 K

controlling tension capacity (¢P) = 167.00 K

Find moment capacity of anchor
Moment capacity of anchor (¢M,) = ¢oP(d-a/2)

d = attachment depth - bar cover - (y-Ydca0)/2 = 31 in
a = A(f,/0.85f'b = 728 in
M, = 380.77 k-f
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SHEAR CAPACITY (Per PCI Design Handbook §6.5.2.2)

Find shear capacity of concrete
¢Vc = ¢VIchCth

oV'. = ¢$12.5d, ' “sqrt(f',) =1874K

C, =1 + spacing/3.5d, < #columns =10

Ci=1/1.3d, <=1.0 =0.23

C.=04+0.7dy/de <= 1.0 =1.0

d, = attachment depth - cover - bar dia/2 =40in

d, = distance to side of wingwall =36in
oV, = ¢V'.C,CLC, = 43.66 K

Find shear capacity of studs
¢V, = $0.9f Ay, (#bars)

$Vy = 150.30 K

controlling shear capacity (¢V) = 43.66 K

FIND LOADS
Unfactored loads on anchors: Factored loads:
Mooy = (sec width)Mp ey Load factors are per AASHTO 3.22.1 & Table 3.22.1A

Moy = (seC Width)(Mpancne + P *(wall ht + y,.,)) M, = (1.3)(1.3)Mpey, +(1.3)(1.67)Mp,
P, = M, /(d-a/2)*cos(bar angle)
V, = M, /(d-a/2)*sin{bar angle)
bar angle = 0°

Summary of forces
MD(DL) MD(LL) Mu Pu Vu
anchor ft-k ft-k ft-k k k
1 78.6 29.8 197.5 86.6 0.0
2 57.6 22.0 145.0 63.6 0.0
3 0.0 0.0 0.0 0.0 0.0
4 0.0 0.0 0.0 0.0 0.0
5 0.0 0.0 0.0 0.0 0.0
Summary of results
check check
check check check combined combined
anchor oM, > M, oP> P, V>V, V. &P, Vs & Pg
1 OK OK OK OK OK
2 OK oK OK OK OK
3 n/a n/a n/a n/a n/a
4 n/a n/a n/a n/a n/a
5 n/a n/a n/a n/a n/a




Section 9
CSI LRFD Wing Wall 3A Calculations
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Concrete Systems Inc.
9 Commercial St., Hudson, NH.03051
Phone 603-889-4163
Fax 603-889-2417

AASHTO LRFD WINGWALL CALCULATIONS

PROJECT NUMBER: VT/AOT BRIDGE REPLACEMENT RICHFORD, VT. Wingwall 3A
PROJECT NAME:
DATE: Apr 14, 2015
BY:
INPUT PARAMETERS:
Wall geometry Soil properties Foundation
Panel Height (high) = 15.24 ft Ysoi = 140 pcf D = 2.0 ft
Panel Height (low) = 13.38 ft Yeonc = 150 pcf Byg=35ft
Wall Panel Length = 9.00 ft YLLsurcharge = 120 pcf o= 15in
Entire Wall length = 18.00 ft O = 32 Q, = 10.0 KSF
Length of flat = 1.00 ft Oas =0 NONE -]
wall thickness = 12 dag =24
Wingwall Drop (high-low) = 1.86 ft $sc = 32 Railing or barrier
Wall slope = 0.2325 Osc =30
Max fill ht. (troad to b/ww) = 15.24 ft dsc =16 T/WW 1o load = 2.00 ft
Fill Slope (perp. to roaa) = 2.0 impact load = 10.00 K

Wall angle (perp. to road) = 60

Fill slope (perp. to wal) = 2.31
Vingwall Panel Connected
to Bridge Unit= v  Yes

Overriding Wall Perp.

Distance perp.slope height  Contrib. slope used heq Anchor Check 'e'

toanchor @ anchor @ anchor width @ anchor LL surch Type & Bearing
Anchor #1 2,00 ft n 13.85ft 4.00ft 9.921t 2.00 ft E OK
Anchor #2  6.00 ft n 14781t 3.50ft 3177 2.00ft E CK
Anchor #3  0.00 ft n 0.00ft 0.00ft 231ft 2.00 ft E NA
Anchor #4  0.00 ft n 0.00ft 0.00ft 2311t 2.00 ft E NA
Anchor #5  0.00 ft n 0.00ft 0.00ft 2311t 2.00 ft D NA




CALcULIATION NBYgs: 0 st + 5) |

1. Wingwall calculations are done in accordance with the current edition of the AASHTO LRFD Bridge Design Specifications .
2. Moments are summed about the toe (face) of the wingwall (point "o" on attached "Pressure Diagram").

3. K, is calculated using equation found in former AASHTO LRFD Specifications Equation 3.11.5.3-1

K=

4. Only 80% of the soil unit weight is used for the eccentricity/ stability calculation. This is a conservative assumption as
explained in the full HITEC report "Evaluation of the CON/SPAN® Wingwall System"

5. The full 100% of the soil unit weight is used for the bearing calculations.
6. These calculations conservatively assume that the wall anchor has the same unit weight as soil.

7. The wingwall angle (in plan view) is measured from perpendicular to roadway.
8. Barrier loads are distributed per AASHTO LRFD Specifications Section 13
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Anchor 1
SOIL DESCRIPTION VALUE VALUE
PROPERTY section AB section BC
¢ friction angle of soil 32 32
0 angle of wall to the y-axis 0 30
é wall-soil friction angle (measured from a 24 16
perpendicular with the wall)
=0, if significant vibrations of backfill or modules
settling more than backfill.
= 0.5%, if modules are uniform width.
= 0.75%¢, if averaged pressure surface
X side slopes from road (x:1) 2.0
a wingwall angle (angle w/ perpendicular to road) 60
slope of backfill (perpendicular to wall) 9.92
B angle of backfill (perpendicular to wall) 5.8 5.8

(Ka)AB = 0-29 (KG)BC = 0.1 1
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Anchor 1
VARIABLE ?):E:s\f ::::réig VALUE
H wingwall design height at anchor location (feet) 13.85
h.uen height of live load surcharge (feet) 2.00
t thickness of wingwall (inches) 12
& wall friction angle for section AB 24
B angle of backfill (degrees) 5.8
L Iength of anchor (feet) 7.04 E
Y¥s unit weight of backfill (kcf) 140
Ye unit weight of concrete (kcf) 150
Ysurch UNIit weight of surcharge (kcf) 120 (per AASHTO LRFD 3.11.6.4)
"Stability" "Bearing"
Description  Vertical Horizontal Lever Disturbing Resisting Resisting
Reaction Reaction Arm Moment Moment Moment
(k/ft) (k/ft) (ft) (ft-k/ft) (ft-k/ft) (ft-k/ft)
wall{W,) 2.08 0.50 1.04 1.04
soill,  0.35 5.69 1.59 1.99
soill;  10.20 4.52 36.87 46.09
soil I,  2.08 3.13 5.21 6.51
soilll,  0.68 6.02 3.29 4.11
Wocnagewey  1.69 4,52 7.64 7.64
Wiaape  0.00 0.50 0.00 0.00
Soil Pressure
(Pas).  1.02 8.04 8.24 8.24
(Pag)n 2.30 7.18 16.53
(Peci)y  -0.19 6.89 -1.33 -1.33
(Pec)n 0.78 1.50 1.16
(Pec2),  -0.03 6.50 -0.23 -0.23
(Pecz)n 0.14 0.83 0.12
Purcnarchinon 0.89 7.28 6.50
TOTALS = 17.87 4.11 24.32 62.31 74.05
AASHTO LRFD C11.6.3.3 states: The specified criteria for the location of the resuitant, coupled
with investigation of the bearing pressure, replaces the investigation of the ratio of stabilizing
moment to overturning moment. See Section Il Soil Bearing Pressure.
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Anchor 2
SOIL DESCRIPTION VALUE VALUE
PROPERTY section AB section BC
¢ friction angle of soil 32 32
0 angle of wall to the y-axis 0 30
o wall-soil friction angle (measured from a 24 16
perpendicular with the wall)
=0, if significant vibrations of backfill or modules
settling more than backfill.
= 0.5%, if modules are uniform width.
= 0.75%¢, if averaged pressure surface
X side slopes from road (x:1) 2.0
a wingwall angle (angle w/ perpendicular to road) 60
slope of backfill (perpendicular to wall) 31.77
B angle of backfill (perpendicular to wall) 1.8 5.8

(Ka)as = 0.28 (Kasc = 0.11
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Anchor 2
DESCRIPTION
VARIABLE OF VARIABLE VALUE
H wingwall design height at anchor location (feet) 14.78
h.uen height of live load surcharge (feet) 2.00
t thickness of wingwall (inches) 12
& wall friction angle for section AB 24
B angle of backfill (degrees) 1.8
L lfength of anchor (feet) 7.04 E
¥s unit weight of backfill (kcf) 140
Yo unit weight of concrete (kcf) 150
Ysureh UNit weight of surcharge (kcf) 120 (per AASHTO LRFD 3.11.6.4)
"Stability" "Bearing"
Description  Vertical Horizontal Lever Disturbing Resisting Resisting
Reaction Reaction Arm Moment Moment Moment
(k/ft) (k/ft) (ft) (ft-k/ft) (ft-k/ft) (ft-k/ft)
wall (W) 222 0.50 1.11 1.11
soil I,  0.11 5.69 0.50 0.62
soillg  11.11 4.52 40.18 50.23
soil I,  2.08 3.13 5.21 6.51
soilll;  0.68 6.02 3.29 4.11
Wescnage  1.69 4.52 7.64 7.64
Wiaaee  0.00 0.50 0.00 0.00
Soil Pressure
(Pae)y  1.05 8.04 8.48 8.48
(Pae)s 2.37 7.33 17.37
(Pec:)e  -0.19 6.88 -1.34 -1.34
(Paci)s 0.78 1.50 1.17
(Pecz),  -0.03 6.88 -0.23 -0.23
(Peca)s 0.14 0.83 0.11
Poyen 0.91 7.50 6.81
TOTALS = 18.72 419 25.47 64.83 77.13

AASHTO LRFD C11.6.3.3 states: The specified criteria for the location of the resultant, coupled
with investigation of the bearing pressure, replaces the investigation of the ratio of stabilizing

moment to overturning moment. See Section Ill Soil Bearing Pressure.
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Il. CHECK OVERTURNING STABILITY AT CONNECTION PLATES
The connection plates provide stability for the portion of the wall not supported by the
anchors, i.e., the section closest to the culvert. (See wingwall sketch)

Data: Find soil pressure on section :
number of plates = 2 Because the wall is more rigid at the plates,
=132 at-rest soil pressure coefficient (K ,) is used.
6=24
Y. = 0.140 kcf K, = 1-sin ¢ = 0.47 (AASHTO LRFD eq. 3.11.5.2-1)
Youoage = 0.120kef | Py, = ('/)y,KH2(S)(cos 8) = 10.47 K
wall height @ plates (H) = 15.24 ft Pun= Ky.HhS(cos 8) = 2.36 K
Live load surcharge (h) = 2.00 ft Pimpact = PimpS/Laisy = 0
section width for plates (S) = 1.5 ft
Yesn = HI3 =51 Find reaction at plate :
Yo =H/2=7.61 Sum moments about bottom plate, p,
Yo = 3.50 ft My = 0= PorYeon - Vou) - PalVpe - Vo) (dead load)
Ye2 = 8.50 ft ZMy =0=Py(Yeu - V) - Pt (Vo2 - Yor) + Pirnp(Yimp - Y1 (live load)
Ap = 0.79
tawe= 1.00 in P2 = Par(Yeer - Yer) = 3.31 K Pi =Py -p, = 7.16K
OF oy = 30 ksi (Vo2 -Yor)
Fypae) = 36 ksi p2LL=PLLh(prL'YD1)+lep(yxmp'ym) =1.94 K Piw= P +Prp-Pa, = 0.41 K
(Vo2 Yor)
Find factored reaction :

Load factors are per AASHTO LRFD 3.4.1-1 & Table 3.4. 1-2
Prac = YPmaxoy) + (1 +75)Prmaxiity
Prac = (1.35)poy, + (1.75)py

|| ! Pitor taciorea = 10.40 K Controls
:|:|' 3‘ ,I ~—ELU=—|, P2ot tactored) = 7-87 K
|| l._PenTQ g\'\: Pimax tactorey = 10.40 K
‘ .l' [ j,i | é Check bolts :
- ;3‘_":' Paien ) > | The special Richmond Screw Anchor ‘wingwall insert" puflout capacity
? was obtained from the manufacturer and has approx. 3:1 safety factor.

Pullout capacity = 16.5 k/bolt  Controls
Bolt tension = ¢FA,,, = 23.7 k/bolt

F.S. = Capacity* 2 bolts =3.17 > 1.0, OK
()

Check bending of plate :

Sum moments about corner of plate, point "o"
ZM; = (P} (4.75") = 49382 Ib-in
I.=bh*12 = 0.83in"4
Oroc = My =30 ksi < ¢F, = 0.9F, oK
L (AISC LRFD-F2
states ¢, =0.9)
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lll. CHECK SOIL BEARING PRESSURE AND SLIDING UNDER CAST-IN-PLACE FOOTING
The reaction will be supported on the horizontal portion of the anchor plus the footing.

R, = Total vertical reaction at anchor (using 100% of soil weight).
R. = Total horizontal reaction at anchor.

M. = Disturbing moment at anchor.

M:. = Resisting moment due to 100% of soil at anchor.

Summary of loads at anchors
anchor R, R, M, M,
anchor base length "/ "/ (“F/0) ("“F/n)
1 473 17.87 4.11 24.32 74.05
2 473 18.72 4.19 25.47 7713
3 4.73 0.00 0.00 0.00 0.00
4 4.73 0.00 0.00 0.00 0.00
5 3.73 0.00 0.00 0.00 0.00
i ﬂch_ol- Check the bearing pressure under the wall
Dpg = 2.0 ft Load Factors
‘dj A Bry = 3.5 ft Yev=1.35
- ¥ o= 15in Yoc= 1.25
g wl| > Wiy = 1.05 kif Yis=1.75
—J idy m Q.= 10.0 KSF Resistance Factors
] Qy = Factored bearing resistanc 8= 0.45
Ry =R+ Lg B = bearing width
T = maximum of (anchor base length + o) or By,
: i_— o = location of vertical resultant (R, ,,,) along bearing width
E = Ru((Ma-Mo)/R, + 0) + Wy (B/2)
valol
e = eccentricity of resultant
=B/2--
B' = adjusted bearing width
=B-2e
q = factored bearing pressure (must be less than Q ,,)
= Ry/ B
Check bearing pressure at each anchor
B check B' check
anchor ® (ft) e e (ft) q Q, q
1 6.98 3.91 -0.42 oK 6.15 4.21 4.50 oK
2 6.98 3.89 -0.40 oK 6.18 3.95 4.50 oK
3 0.00 0.00 0.00 n/a 0.00 0.00 4.50 na
4 0.00 0.00 0.00 n/a 0.00 0.00 4.50 n/a
5 0.00 0.00 0.00 /a 0.00 0.00 4.50 n/a




#VT/AOT BRIDGE REPLACEMENT RICHFORD, VT.

Check the sliding factor of safety

Ra = ¢*Ryo*.8*an ¢

(must be >R )

0.9

(AASHTO LRFD 10.6.3.4)

from AASHTO LRFD Table 10.5.5.2.2-1
for precast concrete on sand

Check sliding at each anchor

Ry ot Rp Ry check
anchor (k/) (k/f) Rr > Ry
1 18.92 8.52 4.11 OK
2 19.77 8.90 4.19 OK
3 0.00 0.00 0.02 n/a
4 0.00 0.00 0.02 n/a
5 0.00 0.00 0.02 n/a
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IV. CHECK BENDING OF FOOTING CROSS SECTION

Bending need not be considered in footings when the footing depth, D, exceeds the projection, pr, of the footing

beyond the edge of the wall.

pr, = offset(o) = 15in
pr,=B-0-t=15in Controls

Pl = 151N

projection < D OK

Use minimal steel stirrups
#4 @ 48 inches o.c.
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V. CHECK WALL SECTION - BENDING AND SHEAR (vertical bars)

Assumptions: 1. Wall stem is cantilevered from anchor.

~————H-@-anchor——
L

.-3.5

Horizontal loads:

P, = (1 /o)y K.h?(cos 8)

2. Use active earth pressure because wall can deflect at top.
3. Use K, and ¢ from Anchor Stability Calculations.

I:>LLh = YsKah (hsurcharge) (COS 6)
lepacl = mep/Ld‘str

Factored forces:
Load factors are per AASHTO LRFD 3.4.1-1 & Table 3.4.1-2

M, = Section width[(1.35)Pg(h/3) + (1.75)P n(h/2) + (1.75)Pimp(h+Yimp)]

Vy = Section width[(1.35)Ps,, + (1.75P; 1, + (1.75P;y]

Summary of forces at anchors

H h hsurcharge Psh pLLh Pimp Mu Vu
anchor (ft) (f1) (ft) (k/ft) (k/ft) (k/ft) (k-ft) (k)
1 13.85 10.35 2.00 2.02 0.67 0.00 61.71 15.56
2 14.78 11.28 2.00 2.28 0.69 0.00 64.40 15.01
3 0.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00
4 0.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00
Check bending (reinforcment) at anchors "
Ru = —u
f. = 5000 psi dobd ®
f, = 60000 psi 1 TR,
& = 0.9 (AASHTO LRFD 5.4.2.1) preqd=a 1-./1- :
y

m = 1,/0.85f, = 14.12

d=9.56in

b = anchor's contrib. width

Omn = AASHTO LRFD 5.7.3.3.2 states the minimum

reinforcement is the lesser of 1.2Mcr OR 1.33 times the
factored moment required by strength.

anchor R, Preqa Per Prin Acin Asss  Check
(psi) (in) (in%)
1 187  0.0032 0.0032 0.0032  1.47 2.93 OK
2 224  0.0038 0.0032 0.0038 1.54 4.06 OK
3 0 0.0000 0.0032 0.0000 0.00 #####k# NA
4 0 0.0000 0.0032 0.0000 0.00 ###asEE  NA
5 0 0.0000 0.0032 0.0000  0.00 #H4##a#E NA
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Check shear
V. = (.0316)*p Jf_c bd, (V. calculated by AASHTO LRFD eg'n 5.8.3.3-3)
¢=109 (AASHTO LRFD 5.5.4.2.1)
=2 (AASHTO LRFD 5.8.3.4.1)
d, = .9*d or .72*h whichever is greater (AASHTO LRFD 5.8.2.9)
anchor oV, check
V, <9 V,
1 52.75 OK
2 46.15 OK
3 0.00 N/A
4 0.00 N/A
5 0.00 N/A
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VI. CHECK TYPE 'E' ANCHOR ATTACHMENT

Check capacity of connector for pullout (truncated pyramid failure), shear, tension, and combined shear & tension

t

Front face of ]
precastwall —_ embedment depth ('o)= 11 in
h Attachment depth = 42 in

X head dimension (Xdheaq) = 3 in
= Y head dimension (Yd,..q) = 3 in
V4
2°x 4" head Barsize=#6
#rows =7

~ #6 connection bar row spacing = 3 in

5
a! wall thickness (1) = 12in
[ —— — — T X =Xdhea (since only 1 column) = 3 in
? y = (#rows-1)(row spacing) + Ydneaq = 21 in
‘:') 3 Z=min(X,y) = 3 in
- Pin = (2 + 2°)/2 = 125in
‘11”;"; s '/ Ag = (X+2:6-2)(y+2'6-21) = 19 0 in*2
embed. f'. = 5000 psi
Failure surface f, = 60000 psi
= = el 9 concrete = 0.85
i i N N
N : Fal ¢ steer = 0.90
!‘_ P
A Y
! ~ i N\ !
Qreas —2"x 4" head

— -

TENSION CAPACITY (Per PCI Design Handbook §6.5.2.1)

t < hmin: failure surface penetrates slab

Find tension capacity of studs
$Py = ¢f,(Asa) (#bars)
Py = 167.00 K

Find pullout capacity of concrete
if t >= hyin, OP, = $2.67sgrt(f'c)(x+2 €)(y+2 e)

it < hein, 9P = $2.67sqrt(f'c)[(x+2:e)(y+2/€e) - Ag]
oPc = 169.46 K

controlling tension capacity (¢P) = 167.00 K

Find moment capacity of anchor
Moment capacity of anchor (¢M,) = pP(d-a/2)

d = attachment depth - bar cover - (y-Ydhea)/2 = 31 in
a = A,/0.85f b = 7.28 in
M, = 380.77 k-f
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SHEAR CAPACITY (Per PCI Design Handbook §6.5.2.2)
Find shear capacity of concrete
¢Vc = ¢VlchCth

$V'e = 91 2-5de1‘5sqn(flc) =1874K

Cw =1 + spacing/3.5d, < #columns =1.0

Ci=t1.3d,<=1.0 =0.23

C.=04+0.7d/de <=1.0 =08

de = attachment depth - cover - bar dia/2 =40in

d. = distance to side of wingwall =24in
¢V, = ¢V'.C,CC, = 3597 K

Find shear capacity of studs
¢V, = $0.9f Ay, (#bars)
¢V, = 150.30 K

controlling shear capacity (¢V) = 35.97 K

FIND LOADS
Unfactored loads on anchors: Factored loads:
Mooy = (s€C Width)Mpgnchoy Load factors are per AASHTO 3.22.1 & Table 3.22.1A

MD(LL) = (sec Width)(MD(anchm) + P-mp*(wa" ht + yITHD)) M, = (1 -3)(1 '3)MD(DL) +(1 -3)(1 '67)MD(LL)
P, = M, /(d-a/2)*cos(bar angle)
V, = M, /(d-a/2)*sin(bar angle)
bar angle = 0°

Summary of forces
MD(DL) MD(LL) Mu Pu Vu
anchor ft-k ft-k ft-k k k
1 71.2 26.0 176.9 77.6 0.0
2 65.3 23.8 162.1 71.1 0.0
3 0.0 0.0 0.0 0.0 0.0
4 0.0 0.0 0.0 0.0 0.0
5 0.0 0.0 0.0 0.0 0.0
Summary of results
check check
check check check combined combined
anchor oM,> M, P> P, V>V, V. &P, V. &P,
1 OK OK OK OK OK
2 OK OK OK OK OK
3 OK OK OK OK OK
4 OK OK OK OK OK
5 n/a n/a n/a n/a n/a




Section 10
CSI LRFD Wing Wall 3B Calculations
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Concrete Systems Inc.
9 Commercial St., Hudson, NH.03051
Phone 603-889-4163
Fax 603-889-2417

AASHTO LRFD WINGWALL CALCULATIONS

PROJECT NUMBER: VT/AOT BRIDGE REPLACEMENT RICHFORD, VT. Wingwall 3B
PROJECT NAME:
DATE: Apr 14, 2015
BY:
INPUT PARAMETERS:
Wall geometry Soil properties Foundation
Panel Height (high) = 13.38 ft Yso1 = 140 pcf Dy = 2.0 ft
Panel Height (low) = 11.52 ft Yeone = 150 pcf By = 3.5t
Wall Panel Length = 9.00 ft YiLsurchasge = 120 pef o=15in
Entire Wall length = 18.00 ft $as =32 Q, = 10.0 KSF
Length of flat = 0.00 ft B =0 NoNE -]
wall thickness = 12 dap =24
Wingwall Drop (high-low) = 1.86 ft $gc =32 Railing or barrier
Wall slope = 0.2067 Bec =30
Max fill ht. (troad to biww) = 15.24 ft deCc = 16 T/WW to load = 2.00 ft
Fill Slope (perp. to road) = 2.0 impact load = 10.00 K

Walll angle (perp. to road) = 60
Fill slope (perp. towall) = 2.31
Wingwall Panel Connected
to Bridge Unit=v Yes

Overriding Perp. slope

Distance  perp. slope Wall height Contrib. used heq Anchor Check 'e'

toanchor @ anchor @ anchor width @anchor LLsurch  Type & Bearing
Anchor #1 3.00 ft n 12.14 ft 5.00 ft 3.92 ft 2.00 ft E OK
Anchor #2 7.00 ft n 1297 f  3.001t 5.70 ft 2.00 ft E OK
Anchor #3 0.00 ft n 0.00 ft 0.00 ft 2311t 2.00 ft D NA
Anchor #4 0.00 ft n 0.00 ft 0.00 ft 2311t 2.00 ft D NA
Anchor #5 0.00 ft n 0.00 ft 0.00 ft 2.31ft 2.00 ft D NA




CALCULATIONWNOTES:— ¢ )sin (¥ + f3) |

1. Wingwall calculations are done in accordance with the current edition of the AASHTO LRFD Bridge Design Specifications .
2. Moments are summed about the toe (face) of the winawall (point “o" on attached "Pressure Diagram").

3. K, is calculated using equation found in former AASHTO LRFD Specifications Equation 3.11.5.3-1

K, =

4. Only 80% of the soil unit weight is used for the eccentricity/ stability calculation. This is a conservative assumption as explained in
the full HITEC report "Evaluation of the CON/SPAN® Wingwall System"

5. The full 100% of the soil unit weight is used for the bearing calculations.

6. These calculations conservatively assume that the wall anchor has the same unit weight as soil.

7. The wingwall angle (in plan view) is measured from perpendicular to roadway.
8. Barrier loads are distributed per AASHTO LRFD Specifications Section 13
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Anchor 1
SOIL DESCRIPTION VALUE VALUE
PROPERTY section AB section BC
¢ friction angle of soil 32 32
0 angle of wall to the y-axis 0 30
) wall-soil friction angle (measured from a 24 16
perpendicular with the wall)
=0, if significant vibrations of backfill or module
settling more than backfill.
= 0.5%¢, if modules are uniform width.
= 0.75%¢, if averaged pressure surface
X side slopes from road (x:1) 2.0
a wingwall angle (angle w/ perpendicular to road) 60
slope of backfill (perpendicular to wall) 3.92
B angle of backfill (perpendicular to wall) 14.3 14.3

(Ka)AB = 033 (Ka)BC = 012
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Anchor 1
VARIABLE glE:S\ffAI?ql::rBICL)g VALUE
H wingwall design height at anchor location (feet) 12.14
h...n height of live load surcharge (feet) 2.00
t thickness of wingwall (inches) 12
& wall friction angle for section AB 24
p angle of backfill (degrees) 14.3
L length of anchor (feet) 7.04 E
Ys unit weight of backfill (kcf) 140
Ye unit weight of concrete (kcf) 150
Ysurch Unit weight of surcharge (kcf) 120 (per AASHTO LRFD 3.11.6.4)
"Stability" "Bearing"
Description Vertical Horizontal Lever Disturbing Resisting Resisting
Reaction Reaction Arm Moment Moment Moment
(k/ft) (k/ft) (ft) (ft-k/it) (ft-k/ft) (ft-k/ft)
wall (W) 1.82 0.50 0.9 0.91
soil I, 0.89 5.69 4.03 5.04
soill;  8.52 4.52 30.79 38.49
soil 11, 2.08 3.13 5.21 6.51
soil Il 0.68 6.02 3.29 411
W surchargeter 1.69 452 7.64 7.64
W saraper 0.00 0.50 0.00 0.00
Soil Pressure
(Pas).  1.04 8.04 8.35 8.35
(Pag)n 2.33 6.98 16.28
(Psc:).  -0.20 6.89 -1.38 -1.38
(Pec:) 0.80 1.50 1.21
(Peca).  -0.04 6.50 -0.25 -0.25
(Peca)n 0.15 0.83 0.13
Peuscnarcniron 0.89 6.97 6.21
TOTALS = 16.48 4.18 23.83 58.59 69.42

AASHTO LRFD C11.6.3.3 states: The specified criteria for the location of the resultant, coupled
with investigation of the bearing pressure, replaces the investigation of the ratio of stabilizing
moment to overturning moment. See Section Il Soil Bearing Pressure.
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Anchor 2
SOIL DESCRIPTION VALUE VALUE
PROPERTY section AB section BC
¢ friction angle of soil 32 32
0 angle of wall to the y-axis 0 30
) wall-soil friction angle (measured from a 24 16
perpendicular with the wall)
=0, if significant vibrations of backfill or mog
settling more than backfill.
= 0.5%¢, if modules are uniform width.
= 0.75%¢, if averaged pressure surface
X side slopes from road (x:1) 2.0
a wingwall angle (angle w/ perpendicular to road) 60
slope of backfill (perpendicular to wall) 5.70
B angle of backfill (perpendicular to wall) 9.9 14.3

(Ka)AB = 031 (Ka)BC = 012
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Anchor 2
DESCRIPTION
VARIABLE OF VARIABLE VALUE
H wingwall design height at anchor location (feet) 12.97
hs.cn height of live load surcharge (feet) 2.00
t thickness of wingwall (inches) 12
& wall friction angle for section AB 24
B angle of backfill (degrees) 9.9
L length of anchor (feet) 7.04 E
Ys unit weight of backfill (kcf) 140
Ye unit weight of concrete (kcf) 150
Ysurch UNIt weight of surcharge (kcf) 120 (per AASHTO LRFD 3.11.6.4)
"Stability" "Bearing"
Description  Vertical Horizontal Lever Disturbing Resisting Resisting
Reaction Reaction Arm Moment Moment Moment
(k/ft) (k/ft) (ft) (ft-k/ft) (ft-k/ft) (f-k/ft)
wall (W,) 1.95 0.50 0.97 0.97
soill,  0.61 5.69 2.77 3.46
soill; 9.33 4.52 33.74 4217
soilll,  2.08 3.13 5.21 6.51
soilll;  0.68 6.02 3.29 4.11
Wicnage  1.69 4.52 7.64 7.64
Woaer  0.00 0.50 0.00 0.00
Soil Pressure
(Pa)e  1.02 8.04 8.18 8.18
(Pas)n 2.29 7.07 16.15
(Pec:)  -0.19 6.88 -1.34 -1.34
(Psci)n 0.78 1.50 1.17
(Peco).  -0.04 6.88 -0.25 -0.25
(Pecz)s 0.15 0.83 0.12
Pouen 0.89 7.10 6.30
TOTALS = 17.13 410 23.75 60.21 71.46

AASHTO LRFD C11.6.3.3 states: The specified criteria for the location of the resultant, coupled
with investigation of the bearing pressure, replaces the investigation of the ratio of stabilizing
moment to overturning moment. See Section 11l Soil Bearing Pressure.
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ll. CHECK OVERTURNING STABILITY AT CONNECTION PLATES

The connection plates provide stability for the portion of the wall not supported by the
anchors, i.e., the section closest to the culvert. (See wingwall sketch)

Data: Find soil pressure on section :
number of plates = 2 Because the wall is more rigid at the plates,

¢=132
6=24
Ys = 0.140 kcf
Yiucnagey = 0.120 kcf
wall height @ plates (H) = 13.38 ft
Live load surcharge (h) = 2.00 ft
section width for plates (S) = 1.0 ft
Yesn = H/3 = 45 ft
Ve = H/2 = 6.7 ft
Yer = 3.50 ft

2 My =0 =Po(Yesn = Yor) - PalYee - Vo) (dead load)
Yoz = 8.50 ft Z M =0 =PuYeww - o) - Poul¥oz Vo) + Pimp¥iemp - Y1) (live Joad)
Ao = 0.79
tiwe = 1.00 in P2 = PanlYesn - Yer) = 1.03 K P =Py -p. = 435K
$F eany = 30 ksi W
Fipae) = 36 ksi P2t =PLin(YorYo1) +Pimp(Yimp-Yo1) = 0.88 K Piu= Pl +Pimp-Pa = 0.50 K
(yp2 'ym)
Find factored reaction :
“‘t“ Load factors are per AASHTO LRFD 3.4.1-1 & Table 3.4.1-2
| [ ] Prac = YPmaxon + (1.75) Praxiey
l — ; | D Prac = (1.35)poy + (1.75)p,
[ '
| ; I‘ Pi o, tactoreey = 6.74 K Controls
T 3 [ <. Ptot tacores = 2.93 K
| »._E_,Q ! % P max. tactoreq) = 6.74 K
A Check bolts :
| : 3“_":" D '>fi ) > The special Richmond Screw Anchor "wingwall insert" pulfout capacity
| I — was obtained from the manufacturer and has approx. 3:1 safety factor.
Pullout capacity = 16.5 k/bolt Controls
Bolt tension = ¢FA,,, = 23.7 k/bolt
F.S. = Capacity* 2 bolts =4.89 > 1.0, OK
(Prec)
fo Check bending of plate :
p_’q‘_ Sum moments about corner of plate, point "o"
Prac _ +-{ ZM, = (Pe)(4.75") = 32033 Ib-in
i I=bh"12 - 0.83 in"4
Piac

0
lengt ’/\\/ 510"
475" (max)

at-rest soil pressure coefficient (K ) is used.

K, = 1-sin ¢ = 0.47
P.. = (/2)1.K.H(S) (cos 8) = 5.38 K
Pun= Ky,HhS(cos 8) = 1.38 K
Pimpact = PimpS/Laisy = 0

(AASHTO LRFD eq. 3.11.5.2-1)

Find reaction at plate :
Sum moments about bottom plate, p ,

Omax = MJ = 19 kSl < ¢Fy = ong OK

I, (AISC LRFD-F2
states ¢, =0.9)
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ll. CHECK SOIL BEARING PRESSURE AND SLIDING UNDER CAST-IN-PLACE FOOTING
The reaction will be supported on the horizontal portion of the anchor plus the footing.

R. = Total vertical reaction at anchor (using 100% of soil weight).
R. = Total horizontal reaction at anchor.
Mg = Disturbing moment at anchor.

= = Resisting moment due to 100% of soil at anchor.

Summary of loads at anchors
anchor R, R, M, M
anchor base length (/e () (“"/e) (“*7¢)
1 4.73 16.48 418 23.83 69.42
2 4.73 17.13 4.10 23.75 71.46
3 3.73 0.00 0.00 0.00 0.00
4 3.73 0.00 0.00 0.00 0.00
5 3.73 0.00 0.00 0.00 0.00
/ an_chor] Check the bearing pressure under the wall
Dyg= 2.0t Load Factors
'5‘ Byg = 3.51t Yev=135
: o=15in Yoc=1.25
g} , > Wi = 1.05 KIf Yis=175
i‘.! Wedy i grouf Q.= 10.0 KSF Resistance Factors
Q, = Factored bearing resistance B= 0.45
Mﬂ"_wd[ | B = bearing width
—- = maximum of (anchor base length + 0) or By,
: ) - -l = location of vertical resultant (R, ) along bearing width
g = Ru((MasMo)/R, + 0) + Wi, (B/2)
Ry tot
e = eccentricity of resultant
=B2-
B' = adjusted bearing width
=B-2e
q = factored bearing pressure (must be less than Q)
= R/ B’
Check bearing pressure at each anchor
B check B' check
anchor (v (ft) e e (ft) q Q, q
1 6.98 3.88 -0.39 oK 6.20 3.88 4.50 OK
2 6.98 3.90 -0.41 OK 6.15 3.62 4.50 oK
3 0.00 0.00 0.00 n/a 0.00 0.00 4.50 a
4 0.00 0.00 0.00 na 0.00 0.00 4.50 n/a
5 0.00 0.00 0.00 ja 0.00 0.00 4.50 na
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Check the sliding factor of safety

Ha= ¢*Ryo.8%an ¢

(must be >R )

09

(AASHTO LRFD 10.6.3.4)

from AASHTO LRFD Table 10.5.5.2.2-1 for
precast concrete on sand

Check sliding at each anchor

Ry tot R Ry check
anchor (k) (kP Rr > Ry,
1 17.53 7.89 4.18 OK
2 18.18 8.18 4.10 OK
3 0.00 0.00 0.02 n/a
4 0.00 0.00 0.02 n/a
5 0.00 0.00 0.02 n/a
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IV. CHECK BENDING OF FOOTING CROSS SECTION

Bending need not be considered in footings when the footing depth, D, exceeds the projection, pr, of the
footing beyond the edge of the wall.

pr. = offset(o) = 15in
|t pr.=B-0-t=15in Controls

Proa = 15in

projection < D OK

Use minimal steel stirrups
#4 @ 48 inches o.c.
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V. CHECK WALL SECTION - BENDING AND SHEAR (vertical bars)

Assumptions: 1. Wall stem is cantilevered from anchor.

2. Use active earth pressure because wall can deflect at top.
3. Use K, and & from Anchor Stability Calculations.

H-@ anchor-

Horizontal loads:

P, = (/o)y.K.h¥(cos §)
PLLh = YsKah (hsucharge) (COS 6)
Pmpacx = Pmp/'-des:r

Factored forces:

Load factors are per AASHTO LRFD 3.4.1-1 & Table 3.4.1-2

M, = Section width[(1.35)Pgu(h/3) + (1.75)PLn(h/2) + (1.75)Pinp(h+Yimp)]
V, = Section width[(1.35)Pg, + (1.75P ., + (1.75P,,]

Summary of forces at anchors

H h Nsurcharge P.. P, Pimp M, V.
anchor (ft) (ft) (ft) (k/ft) (k/ft) (k/ft) (k-ft) (k)
1 12.14 8.64 2.00 1.60 0.63 0.00 55.05 16.34
2 12.97 947 2.00 1.79 0.65 0.00 38.96 10.65
3 0.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00
4 0.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00
Check bending (reinforcment) at anchors M
f. = 5000 psi * 7 poba ?
f, = 60000 psi
1 f 2mRu
o= 0.9 (AASHTO LRFD 5.4.2.1) Preqa = 5[1 = 1= r ]
y

m = f/0.85f, = 14.12

Pmn = AASHTO LRFD 5.7.3.3.2 states the minimum reinforcement is
the lesser of 1.2Mcr OR 1.33 times the factored moment

d=9.56in
required by strength.
b = anchor's contrib. width
anchor R, Preqd Per Proin A, rin A, ot check
(psi) (in%) (in%)
1 134 0.0023 0.0032 0.0029 1.69 3.06 OK
2 158 0.0027 0.0032 0.0032 1.09 2.80 OK
3 0 0.0000 0.0032 0.0000 0.00 #VALUE! NA
4 0 0.0000 0.0032 0.0000 0.00 #VALUE! NA
5 0 0.0000 0.0032 0.0000 0.00 #VALUE! NA
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Check shear
Ve = (.0316)*p ﬂ_ b.d, (V. calculated by AASHTO LRFD eq'n 5.8.3.3-3)
$=09 (AASHTO LRFD 5.5.4.2.1)
=2 (AASHTO LRFD 5.8.3.4.1)
d, = .9%d or .72*h whichever is greater (AASHTO LRFD 5.829)
anchor oV, check
V<oV,
1 65.93 OK
2 39.56 OK
3 0.00 N/A
4 0.00 N/A
5 0.00 N/A
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VI. CHECK TYPE 'E' ANCHOR ATTACHMENT

Check capacity of connector for pullout (truncated pyramid failure), shear, tension, and combined shear & tension

t

Front face of

precast wall —. (= SIHIVBUHICIILUEPUI (o)= 19 in

\\\x
7 Attachment depth = 42 in
X head dimension (Xdpeaq) = 3 in
T Mo Y head dimension (Yde.q) = 3 in
p.
2" x 4* head — Bar size = #6
- #rows =7
5 ~ #6 connection bar row spacing = 3 in
& , wall thickness (t) = 12 in
%,:' e 5 7T X = Xdheaq (since only 1 column) = 3 in
g y = (#rows-1)(row spacing) + Yheas = 21 in
; : 3 Z=min(x,y) = 3in
- "min S\£ + <'e)ie = 12 5 in
L —7 / TR T WTeeey\yTa e ey = 19 g int2
M min L N L
embed. f'_ = 5000 psi
Failure surface- f, = 60000 psi
T r = ; SO S G Y, v concrete = 0.85
™ \
e P ¢ sieer = 0.90
L | |
: =3\
1

.._dhm> 2" x 4" head

TENSION CAPACITY (Per PCI Design Handbook §6.5.2. 1)

t <hmin: failure surface penetrates siab

Find pullout capacity of concrete Find tension capacity of studs
ift>= hn,, 0P, = $2.67sqrt(f'c) (x+2 e)(y+2-e) OPy = ¢f, (Apa) (#bars)
ift < N, OP, = $2.67sqrt(f'c)[(x+2 €) (y+2 e) - A P, = 167.00 K
oPc = 169.46 K

controlling tension capacity ( ¢$P) = 167.00 K

Find moment capacity of anchor
Moment capacity of anchor (®M,) = ¢P(d-a/2)

d = attachment depth - bar cover - (y-Ydheag)’2 = 31 in
a = Adf,/0.85f:b = 708 in
My, = 380.77 k-f
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SHEAR CAPACITY (Per PCI Design Handbook §6.5.2.2)

Find shear capacity of concrete
¢Vc = ¢VIchCth

oV'e = 912.5d, ' “sqrt(f'.) =1874K

Cw =1 + spacing/3.5d, < #columns =1.0

Ci=t/13d,<=1.0 =0.23

C.=0.4+0.7d/de <= 1.0 =1.0

d. = attachment depth - cover - bar dia/2 =40in

d. = distance to side of wingwall =36 in
oV, = ¢V'.C,CC, = 43.66 K

Find shear capacity of studs
¢V = $0.9f A, (#bars)

$Vy = 150.30 K

controlling shear capacity (¢V) = 43.66 K

FIND LOADS
Unfactored loads on anchors: Factored loads:
Moy = (sec width)Mpncney Load factors are per AASHTO 3.22.1 & Table 3.22.1A

Moy = (s€C Width) (Mo + Prp*(wall hit + y,..)) M, = (1.3)(1.3)My oy, +(1.3)(1.67)Mpy,
P. =M, /(d-a/2)*cos(bar angle)
V., = M, /(d-a/2)*sin(bar angle)
bar angle = 0°

Summary of forces
MD(DL) MD(LL) Mu Pu Vu
anchor ft-k ft-k ft-k k k
1 88.1 31.1 216.3 94.9 0.0
2 52.3 18.9 129.5 56.8 0.0
3 0.0 0.0 0.0 0.0 0.0
4 0.0 0.0 0.0 0.0 0.0
5 0.0 0.0 0.0 0.0 0.0
Summary of results
check check
check check check combined combined
anchor ¢Mn > Mu ¢P > Pu ¢V > vu vc & Pc vs & Ps
1 OK OK OK OK OK
2 OK OK OK OK OK
3 n/a n/a n/a n/a n/a
4 n/a n/a n/a n/a n/a
5 n/a n/a n/a n/a n/a




Section 11
CSI LRFD Wing Wall 4 Calculations
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Concrete Systems Inc.
9 Commercial St., Hudson, NH.03051
Phone 603-889-4163
Fax 603-889-2417

AASHTO LRFD WINGWALL CALCULATIONS

PROJECT NUMBER: VT/AOT BRIDGE REPLACEMENT RICHFORD, VT. Wingwall 4
PROJECT NAME:
DATE: Apr 9, 2015
BY:
INPUT PARAMETERS:
Wall geometry Soil properties Foundation
Panel Height (high) = 14.86 ft Yso1 = 140 pcf Dy = 2.0 ft
Panel Height (low) = 14.61 ft Teonc = 150 pef By, = 3.5 ft
Wall Panel Length = 11.00 ft YLLsurcharge = 120 pcf o=15in
Entire Wall length = 11.00 ft b s = 32 Q, = 10.0 KSF
Length of flat = 0.00 ft O =0 NONE =]
wall thickness = 12 dap =24
Wingwall Drop (high-fow) = 0.25 ft dec = 32 Railing or barrier
Wall slope = 0.0227 Ogc = 30
Max fill ht. (troad to bivw) = 14.66 ft dgc = 16 T/WW to load = 2.00 ft
Fill Slope (perp. to road) = 2.0 impact load = 10.00 K

Wall angle (perp. to road) = 0

Fill slope (perp. to wal) = 0.00
Wingwall Panel Connected
to Bridge Unit= % Yes

Overriding Perp. slope

Distance  perp. slope Wall height Contrib. used heq Anchor Check 'e'

toanchor ~ @anchor @anchor width @anchor LLsurch  Type & Bearing
Anchor #1  3.00 ft n 14.68ft 5.50ft 0.00 ft 2.00 ft E OK
Anchor #2  8.00 ft n 1479t  4.00ft 0.00 ft 2.00 ft E oK
Anchor #3  0.00 ft n 0.00ft  0.00ft 0.00 ft 2.00 ft D NA
Anchor #4  0.00 ft n 0.00ft  0.00ft 0.00 ft 2.00 ft D NA
Anchor #5  0.00 ft n 0.00ft  0.00ft 0.00 ft 2.00 ft D NA




CALCULATIONVNOTES;— ¢ )sin(¢ + 5) |

1. Wingwall calculations are done in accordance with the current edition of the AASHTO LRFD Bridge Design Specifications .
2. Moments are summed about the toe (face) of the wingwall {point "0" on attached "Pressure Diagram?).

3. K, is calculated using equation found in former AASHTO LRFD Specifications Equation 3.11.5.3-1

Ka =

4. Only 80% of the soil unit weight is used for the eccentricity/ stability calculation. This is a conservative assumption as explained in
the full HITEC report "Evaluation of the CON/SPAN® Wingwall System”

5. The full 100% of the soil unit weight is used for the bearing calculations.

6. These calculations conservatively assume that the wall anchor has the same unit weight as soil.

7. The wingwall angle (in plan view) is measured from perpendicular to roadway.
8. Barrier loads are distributed per AASHTO LRFD Specifications Section 13
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Anchor 1
SOIL DESCRIPTION VALUE VALUE
PROPERTY section AB section BC
¢ friction angle of soil 32 32
0 angle of wall to the y-axis 0 30
) wall-soil friction angle (measured from a 24 16
perpendicular with the wall)
=0, if significant vibrations of backfill or module
settling more than backfill.
= 0.5%¢, if modules are uniform width.
= 0.75%¢, if averaged pressure surface
X side slopes from road (x:1) 2.0
a wingwall angle (angle w/ perpendicular to road) 0
slope of backfill (perpendicular to wall) 0.00
g angle of backfill (perpendicular to wall) 0.0 0.0

(Ka)AB = 0.27 (Ka)BC =0.11
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Anchor 1
VARIABLE [(;I'E:S\;: ;:::g?g VALUE
H wingwall design height at anchor location (feet) 14.68
hs.n height of live load surcharge (feet) 2.00
t thickness of wingwall (inches) 12
d wall friction angle for section AB 24
B angle of backfill (degrees) 0.0
L length of anchor (feet) 7.04 E
Ys unit weight of backfill (kcf) 140
Ye unit weight of concrete (kcf) 150
Ysurch UNit weight of surcharge (kcf) 120 (per AASHTO LRFD 3.11.6.4)
"Stability" "Bearing"
Description Vertical Horizontal Lever Disturbing Resisting Resisting
Reaction Reaction Arm Moment Moment Moment
(k/ft) (k/ft) (ft) (ft-k/ft) (ft-k/ft) (ft-k/ft)
wall (W.,,) 2.20 0.50 1.10 1.10
soil I, 0.00 5.69 0.00 0.00
soilly  11.02 4.52 39.84 49.80
soil 11, 2.08 3.13 5.21 6.51
soil Il 0.68 6.02 3.29 4.11
W ircnargerveny 1.69 4.52 7.64 7.64
Woaraper 0.00 0.50 0.00 0.00
Soil Pressure
(Pas).  0.98 8.04 7.85 7.85
(Pag)n 219 7.23 15.85
(Peci)e  -0.19 6.89 -1.29 -1.29
(Pecin 0.75 1.50 1.12
(Pscz).  -0.03 6.50 -0.22 -0.22
(Paca)s 0.13 0.83 0.11
Pacrarcnpion 0.88 7.34 6.48
TOTALS = 18.43 3.96 23.57 63.42 75.51

AASHTO LRFD C11.6.3.3 states: The specified criteria for the location of the resultant, coupled
with investigation of the bearing pressure, replaces the investigation of the ratio of stabilizing
moment to overturning moment. See Section Il Soil Bearing Pressure.




#VT/AOT BRIDGE REPLACEMENT RICHFORD, VT.

Anchor 2
SOIL DESCRIPTION VALUE VALUE
PROPERTY section AB section BC
¢ friction angle of soil 32 32
0 angle of wall to the y-axis 0 30
) wall-soil friction angle (measured from a 24 16
perpendicular with the wall)
=0, if significant vibrations of backfill or mog
settling more than backfill.
= 0.5*¢, if modules are uniform width.
= 0.75%¢, if averaged pressure surface
X side slopes from road (x:1) 2.0
wingwall angle (angle w/ perpendicular to road) 0
slope of backfill (perpendicular to wall) 0.00
B angle of backfill (perpendicular to wall) 0.0 0.0

(Ka)AB = 0.27 (Ka)BC = 0.11




#VT/AOT BRIDGE REPLACEMENT RICHFORD, VT.

Anchor 2
DESCRIPTION
VARIABLE OF VARIABLE VALUE
H wingwall design height at anchor location (feet) 14.79
h...n height of live load surcharge (feet) 2.00
t thickness of wingwall (inches) 12
& wall friction angle for section AB 24
B angle of backfill (degrees) 0.0
L length of anchor (feet) 7.04 E
Y¥s unit weight of backfill (kcf) 140
Ye unit weight of concrete (kcf) 150
Ysurch UNit weight of surcharge (kcf) 120 (per AASHTO LRFD 3.11.6.4)
"Stability" "Bearing"
Description  Vertical Horizontal Lever Disturbing Resisting Resisting
Reaction Reaction Arm Moment Moment Moment
(k/ft) (k/ft) (ft) (ft-k/ft) (ft-k/ft) (ft-k/ft)
wall (W,) 222 0.50 1.11 1.11
soill,  0.00 5.69 0.00 0.00
soill;  11.13 4.52 40.24 50.30
soilll,  2.08 3.13 5.21 6.51
soilll;  0.68 6.02 3.29 411
Woieage  1.69 4.52 7.64 7.64
Wi 0.00 0.50 0.00 0.00
Soil Pressure
(Pas),  1.00 8.04 8.01 8.01
(Pas)n 2.24 7.26 16.26
(Peci).  -0.19 6.88 -1.30 -1.30
(Peci)s 0.76 1.50 1.13
(Pecz).  -0.03 6.88 -0.23 -0.23
(Pacz) 0.13 0.83 0.11
Poyren 0.89 7.40 6.58
TOTALS = 18.58 4.02 24.09 63.97 76.16

AASHTO LRFD C11.6.3.3 states: The specified criteria for the location of the resultant, coupled
with investigation of the bearing pressure, replaces the investigation of the ratio of stabilizing

moment to overturning moment. See Section Il Soil Bearing Pressure.




#VT/AOT BRIDGE REPLACEMENT RICHFORD, VT.

Il. CHECK OVERTURNING STABILITY AT CONNECTION PLATES

The connection plates provide stability for the portion of the wall not supported by the
anchors, i.e., the section closest to the culvert. (See wingwall sketch)

Data: Find soil pressure on section :
number of plates = 2 Because the wall is more rigid at the plates,
=32 at-rest soil pressure coefficient (K ) is used.
6=24
¥s = 0.140 kcf K, = 1-sin ¢ = 0.47 (AASHTO LRFD eq. 3.11.5.2-1)
Yowrae = 0.120 kef P.. = (/2)v.KH?(S)(cos 8) = 9.96 K
wall height @ plates (H) = 14.86 ft P.n= Ky.HhS(cos &) = 2.30 K
Live load surcharge (h) = 2.00 ft Pimpact = PimpS/Ldistr = 0
section width for plates (S) = 1.5 ft
Yoo = H/3 = 5,0 ft Find reaction at plate :
Yeu = H2 =741t Sum moments about bottom plate, p
Yor = 3.50 ft 2 Mg =0 = PanlYeen - Yor) - PaYp2- Yor) (dead load)
Y2 = 8.50 ft My =0 =Pulyew - Yor) - Pac(Yre - Yor) + Pimp(Yimp - Yp1)  (live load)
Avr = 0.79
tiwe = 1.00 in Pz = Pan(Yeen - ¥or) = 2.89 K p, =Py - P, = 7.06 K
¢F ooy = 30 ksi W
Fopae) = 36 ksi Pt =PLinVor-Yer) *Pimp Yimp¥p1) = 1.81 K Pi= Pu +PapPa = 0.49 K
(y92 'YPI)
Find factored reaction :
-

Load factors are per AASHTO LRFD 3.4.1-1 & Table 3.4.1-2

'—.- Ptac = ¥YPmaxioy (1 -75)pmax(LL)
] | Driees Prac = (1.35)poy + (1.75)puyy
J ‘ Pigot. tactoredy = 10.40 K Controls
I >°: I ;__E"u'—f p2[lol, factored) — 707 K
I . [ T % p(max factored) — 1040 K
T Check bolts
RESH ' D...... i>f1 | = The special Richmond Screw Anchor “wingwall insert” puflout capacity
ﬁ was obtained from the manufacturer and has approx. 3:1 safety factor.
Pullout capacity = 16.5 k/bolt Controls
Bolt tension = ¢FA.,, = 23.7 k/bolt
F.S. = Capacity* 2 bolts =3.17 > 1.0, OK
(p'ac)
tg’ate » -
Check bending of plate :
Preg Sum moments about corner of plate, point "0"
pfac Z Mo = (pla:)(475") = 49377 Ib'in
I,=bh%12 = 0.83 in"4
O = MY = 30 ksi < ¢F, = 0.9F, 0K
" I, (AISC LRFD-F2
Igh?qst, (max) 310" states ¢, =0.9)
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lll. CHECK SOIL BEARING PRESSURE AND SLIDING UNDER CAST-IN-PLACE FOOTING
The reaction will be supported on the horizontal portion of the anchor plus the footing.

R, = Total vertical reaction at anchor (using 100% of soil weight).
R, = Total horizontal reaction at anchor.

M, = Disturbing moment at anchor.

M:. = Resisting moment due to 100% of soil at anchor.

Summary of loads at anchors
anchor R, R M, M
anchor base length (%) (“/¢) (“*7¢) (“*/e)
1 4.73 18.43 3.96 23.57 75.51
2 4.73 18.58 4.02 24.09 76.16
3 3.73 0.00 0.00 0.00 0.00
4 3.73 0.00 0.00 0.00 0.00
5 3.73 0.00 0.00 0.00 0.00
' _M Check the bearing pressure under the wall
Dyg= 201t Load Factors
‘d" ﬂl Byg = 3.5 ft Yev= 135
Y o=15in Yoc= 125
Dg‘ W N Wig = 1.05 kif Yig= 175
' Q&Utl Qn= 10.0 KSF Resistance Factors
Q, = Factored bearing resistance 8= 0.45
w&tq B = bearing width
— jg—— = maximum of (anchor base length + 0) or By,
: % - ol = location of vertical resultant (R, ...} along bearing width
q = Ru((Mro-Mp)/R, + 0) + Wy,(B/2)
Rv.lol
e = eccentricity of resultant
=B/2--
B' = adjusted bearing width
=B-2e
q = factored bearing pressure (must be less than Q)
= Ryw/B
Check bearing pressure at each anchor
B check B' check
anchor () (ft) e e (ft) q Q, q
1 6.98 3.94 -0.45 OK 6.07 4.39 4.50 OK
2 6.98 3.93 -0.44 OK 6.10 3.97 4.50 aK
3 0.00 0.00 0.00 n/a 0.00 0.00 4.50 n/a
4 0.00 0.00 0.00 n/a 0.00 0.00 4.50 n/a
5 0.00 0.00 0.00 na 0.00 0.00 4.50 n/a
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Check the sliding factor of safety

Ha = ¢*Ry o*.84an ¢

(mUSt be >Hh)

09

(AASHTO LRFD 10.6.3.4)

from AASHTO LRFD Table 10.5.5.2.2-1 for
precast concrete on sand

Check sliding at each anchor

Rv,tot Rr Ry check
anchor (k/f) (k/H) Rg > Ry
1 19.48 8.77 3.96 OK
2 19.63 8.83 4.02 OK
3 0.00 0.00 0.02 n/a
4 0.00 0.00 0.02 n/a
5 0.00 0.00 0.02 n/a
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IV. CHECK BENDING OF FOOTING CROSS SECTION

Bending need not be considered in footings when the footing depth, D, exceeds the projection, pr, of the
footing beyond the edge of the wall.

pr, = offset(o) = 15in
_t_‘i pr,=B-0-t=15in Controls

Plroax = 151N

projection < D OK

: Use minimal steel stirrups
D #4 @ 48 inches o.c.
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CHECK WALL SECTION - BENDING AND SHEAR (vertical bars
Assumptions: 1. Wall stem is cantilevered from anchor.

2. Use active earth pressure because wall can deflect at top.
3. Use K, and 6 from Anchor Stability Calculations.

vertical bars

Horizontal loads:

Pa = (11K h(cos )
PLLh = YsKah(hsurcha:ge) (COS 6)

Prmpacl = Pmp/ Ldsslr

Factored forces:
Load factors are per AASHTO LRFD 3.4.1-1 & Table 3.4.1-2
M, = Section width[(1.35)Pg,(h/3) + (1.75)Py4(1/2) + (1.75)Pimp(h+Yimp)]
V, = Section width[(1.35)Pg, + (1.75P ., + (1.75P ]

Summary of forces at anchors

H h Nsurcharge P.. P Pie M, v,
anchor {ft) (ft) (ft) (k/ft (k/ft) (k/ft) (k-ft) (k)
1 14.68 11.18 2.00 2.19 0.67 0.00 96.88 22.76
2 14.79 11.29 2.00 2.24 0.68 0.00 72.35 16.84
3 0.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00
4 0.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00
Check bending (reinforcment) at anchors M
f_ = 5000 psi T gobd?
f, = 60000 psi
=09 (AASHTO LRFD 5.4.2.1) pR= [1— - 2”““]
m = f/0.85f, = 14.12 m fy
P = AASHTO LAFD 5.7.3.3.2 states the minimum reinforcement is
d=9.56in the lesser of 1.2Mcr OR 1.33 times the factored moment
required by strength.
b = anchor's contrib. width
anchor R, Preq Per Proin A, i A, scrial check
(psi) (in%) (in%)
1 214 0.0037 0.0032 0.0037 2.31 4.32 OK
2 220 0.0038 0.0032 0.0038 1.73 4.13 OK
3 0 0.0000 0.0032 0.0000 0.00 #VALUE! NA
4 0 0.0000 0.0032 0.0000 0.00 #VALUE! N/A
5 0 0.0000 0.0032 0.0000 0.00 #VALUE! N/A
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Check shear
V.= (.0316)*p (c— b.,d, (V. calculated by AASHTO LRFD eq'n 5.8.3.3-3)
¢=09 (AASHTO LRFD 5.5.4.2.1)
p=2 (AASHTO LRFD 5.8.3.4.1)
d, = .9*d or.72*h whichever is greater (AASHTO LRFD 5.8.2.9)
anchor V. check
V, <¢ V,
1 72.53 OK
2 52.75 OK
3 0.00 N/A
4 0.00 N/A
5 0.00 N/A
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VI. CHECK TYPE 'E' ANCHOR ATTACHMENT

Check capacity of connector for pullout (truncated pyramid failure), shear, tension, and combined shear & tension

t

—

Front face of
precast wall gHiveuneiLuepUll Ce)= 41 in

M Attachment depth = 42 in
X head dimension (Xdhead) = 3 in

Y head dimension (Ydnead) = 3 in

i :M:
’ .
2" x 4" head B:r size = ﬁ 6
rOwWs =
5 ~ #6 connection bar row spacing = 3 in
& wall thickness (t) = 12 in
% — =t L X = X0heaq (Since only 1 column) = 3 in
j y = (#rows-1}{row spacing) + Ydheaq = 21 in
5 3 Z=min(x,y) = 3in
A Hmin = \& + &)/ = 12 51n
! — o MR — \ANT& g ey \yTe g7ty — 190 in/\2
11" min . o b 1
embed. f'. = 5000 psi
Failure surface f, = 60000 psi
® concrete = 0.85

i i TR 1 ~
_ s 9 stee1 = 0.90

S
! . 4 % i
| dhead- 2" x 4" head

TENSION CAPACITY (Per PCI Design Handbook §6.5.2.1)
t < hmin: failure surface penetrates slab

Find pullout capacity of concrete
if t >= hyyin, 9P, = $2.67sqrt(f'c)(x+2€)(y+2 e)
if t < hpiny OP = $2.67sqrt(f'c)[(x+2 €)(y+2 €) - Ag] Py = 167.00 K
$Pc = 169.46 K

Find tension capacity of studs
Py = of, (Apar) (#bars)

controlling tension capacity (¢P) = 167.00 K

Find moment capacity of anchor
Moment capacity of anchor (¢M,) = $P(d-a/2)

d = attachment depth - bar cover - (y-Ydneaq)/2 = 31 in
a = Adf,/0.85f' b = 728 in
®Mn = 380.77 k-f
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SHEAR CAPACITY (Per PCI Design Handbook §6.5.2.2)

Find shear capacity of concrete
¢Vc = q)vlchCth

V', = ¢$12.5d, ' °sqrt(f;) =1874 K

Cy =1 + spacing/3.5d, < #columns =1.0

Ci=11.3d, <=1.0 =0.23

C.=04+0.7d/de <= 1.0 =10

d, = attachment depth - cover - bar dia/2 =40in

d, = distance to side of wingwall =36in
oV, = ¢V'.C,CC; = 43.66 K

Find shear capacity of studs
¢V, = ¢0.9f Ay, (#bars)

¢V, = 150.30 K

controlling shear capacity (¢V) = 43.66 K

FIND LOADS
Unfactored loads on anchors: Factored loads:
Mooy = (sec width)Mpncnon Load factors are per AASHTO 3.22.1 & Table 3.22.1A

Mowy = (sec width)(Mognchon + Pip*(Wall ht + y0,)) M, = (1.3)(1.3)Mpey +(1.3)(1.67) My,
P, = M, /(d-a/2)*cos(bar angle)
V, = M, /(d-a/2)*sin(bar angle)

bar angle = 0°
Summary of forces
MD(DL) MD(LL] Mu Pu Vu
anchor ft-k ft-k ft-k k k
1 94.0 35.7 236.2 103.6 0.0
2 70.0 26.3 175.5 77.0 0.0
3 0.0 0.0 0.0 0.0 0.0
4 0.0 0.0 0.0 0.0 0.0
5 0.0 0.0 0.0 0.0 0.0
Summary of results
check check
check check check combined combined
anchor ¢Mn > Mu ¢P > F’u ¢V> vu vc & Pc vs & Ps
1 OK OK OK OK OK
2 OK OK OK OK OK
3 n/a n/a n/a n/a n/a
4 n/a n/a n/a n/a n/a
5 n/a n/a n/a n/a n/a
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Concrete Systems, Inc. . .
9 Commercial Street Bridge Load Rating Page 1 of 13

Hudson, NH 03051 Calculations

26ft x 10ft (3 sided Culvert): Reference Dwg:

Design Input Data for STAAD.Pro Analysis: C22312-LO1
HL93 Live Load; Earth Cover C=0.5ft - 1.0ft

References:
1. AASHTO The Manual for Bridge Evaluation 2nd Edition 2011
2. Section A: STAAD.Pro Computer Output.

DESIGN PARAMETERS:

f .
=624 i .
V=624 unit weight of water v,.:=150- Ibf unit weight of concrete

3
t
i 2
Y =140 ]: unit weight of earth DE,:=0.5 ft Depth of earth Cover -Min
ft
_— DE, + DE, s DFE,:=1.0 ft Depth of earth Cover -Max
ge™ o Depth of earth Cover -Average
. Length of tire contact area
Ly:=10-1n -paraliel to span
K =5 max. earth pressure coefficient
factor for distribution of . -
LLDF:=1.10  |iye l0ad with depth of fil K, n=.25 min. earth pressure coefficient
Geometry:
ClearSpan:=26-ft ClearSpan ClearRise:=10-ft ClearRise
Member Properties:

. _ _ t,:=16+% lab thick
b,:=12+in design section width f o (ORilaDIICHNEES
t,=10-in wall thickness
Lgection=7.5+ft Section Length

t
Span:=ClearSpan+t,=26.83 ft Rise:=ClearRise + (?t} =10.67 ft
tatini= ClearSp;;H 10-7t =12 ft Estimate Slab Thickness
AASHTO Table 2.5.2.6.3-1
DE .- ft : i
F,=14+0.2. : =1.01 Soil-Structure Interaction
ClearSpan+2. t Factor
AASHTO Egn 12.11.2.2.1-2
F oo i=min (F,,1.15)=1.01
Dead Load: (DL)
- o 1bf
Dy =Foppar Ve  DE e fL+ 1+ ft =105.57 F Dead Load on Top Slab
Bridge Load Rating.mcdx Ph. (800) 342-3374

03/17/2015 Fax (603) 598-1344



Concrete Systems, Inc. . .
9 Commercial Street B"dge Load Ratmg Page 2 of 13

Hudson, NH 03051 Calculations
Live Load: Design Truck Multiple presence factor M:=1.2
F,:=8000-Ibf Axle load 1 Fy,:=32000-1bf Axleload 2 & 3
Im:=33.(1.0-0.125-DE,) Im=30.94 zﬂsgmr:geload Li=142M 131
100
I'=maz (1,1 I=1.31
Eperp=96+in + ( 1.44- %} =11.12 ft Distribution - perpendicular to span
Eyq=Ly+ (LLDF +DE,,.+in) =0.9 ft Distribution - parallel to span
D:=6-ft Wheel spacing across -
a Design truck D1:=14.ft Typical Axle spacing
J\I'I‘F’ t $ _Z\'_[oIoF,.a t .
P1=:—1f=(1.13.103> Ibf P2::—23f_:<4.522-103) Ibf
E perp E perp
MelFoq«ft

p3 M Foseft (4.522.10%) bf

Live Load: Design Tandem Eperp
F,,:=25000.1bf Axieload 3 & 4
D:=6.ft Wheel spacing across D3:=4.ft Distance between
a Design tandem Axles of a Design tandem
M-I-Fy,-ft ,.

Bpggi=— % A (3.532.10%) iof

perp

: . i if i han 1
Live Load: Desian Lane load Applicable if Span is greater than 15ft

Ibf
Vo= . wW
Wip=640 ft W,=—2=64 oy Design Lane load over 10 ft width
10 ft
Lateral Earth Pressure:
::D " e = 2.
H1:=DE,-fi+1,=2.33 ft soil depth at top of wall
= 1se = 12.¢
E3:=H1+ClearRise=12.83 Ji soil depth at bottom of wall
Ibf -
LEPMIN =K, ;7. ft=35 — minimum lateral earth pressure
ft
bf .
LEPMAX =K., + 7. ft=7T0 —- maximum lateral earth pressure
ft

Bridge Load Rating.mcdx Ph. (800) 342-3374
03/17/2015 Fax (603) 598-1344



Concrete Systems, Inc.

9 Commercial Street Bridge '—°a°! Rating Page 3 of 13
Hudson, NH 03051 Calculations
Minimum (EMIN) top of wall bottom of wall
W, :=H1+« LEPMIN =81.67 lJIZ—Zc Wey,'=H2+ LEPMIN =431.67 —l;{-
Maximum (EMAX)
Ibf ibf
w,=H1-LEPMAX=163.33 F Wy, =H2+ LEPMAX =863.33 F

Internal Fluid Pressure: (IFP

Wy, :=",,+ClearRise 1+ ft =624 l;—{ bottom of wall

OTHER TRUCKS CONFIGURATION

Live Load: H20 Multiple presence factor ~ M:=1.2
= . b 1 . Axle |
F,:=8000-lbf Axleload1 Fly:=32000-lbf Cl0ad 283 e s
14ft apart
D:=6-ft Wheel spacing D1:=14.ft  Axle spacing
M.I-F,«ft : MdI-F,,ft ;
P1 ::E—”c:(1.13.10“) Ibf Pz::E—“Jc:(4.522.10“) Ibf

perp perp

Live Load: 3SC Multiple presence factor M :=1.2

F:=8000-1bf Axleloadi  Fyupepemq:=16000-Ibf  Other Axle loads A

Foihersop=16000 - Ibf Other Axle loads B
M-I.F,-ft 3
P2A:=—""""1""" _(1.13.10%) Ibf
perp
MeI+Fpperons ft 3 5 axle with 8 critical ones
P2A:= E,. =(2.26-10%) ibf spaced: 22ft & 4ft apart
Live Load: 6 Axle Trailer Multiple presence factor  M:=1.0

F:=12000-1bf Axeload 1  Fiepe34:=24000-1bf  Other Axle loads A

P3A :=

MJI-F aaeft : le with i
Eomf,ys.u f :(2.83~10’) Ibf gpaaigc;/;n;ﬂg:;:ﬂ::;gnes

perp

Bridge Load Rating.mcdx Ph. (800) 342-3374
03/17/2015 Fax (603) 598-1344



Concrete Systems, Inc. . .
9 Commercial Street Bridge Loaq Rating
Hudson, NH 03051 Calculations

Live Load: 3 Axle Straight Multiple presence factor Af:=1.2

F;:=12000-1bf Axleload 1 Foihers1 :=24000-1bf  Other Axle loads

M.I1-F-ft :
P4 ;:_—4f:(1.7. 10°) ibf
Eperp
MeI+Fopooio ft ; d: 15 -
P4:= omerst It _ (3 39.10%) 1y 3;‘#6 RpRRE ARt Al
Eperp
Live Load: 4 Axle Straight Multiple presence factor M:=1.2
F,:=12000-1bf Axleload 1 F o therss :=19000« Ibf Other Axle loads
M+I.F..ft
py= ML Fseft (1.7.10%) wvf
Eperp
4 axle with spaced:15ft, 4ft &
]\[’I'F ol ® t = £}
P5A := Othersd f — (2.68 . 103) lbf Aft apart
perp
Live Load: 5 Axle Semi Multiple presence factor M:=1.0
F:=8000-1bf  Axle load 1 Fotnerssa=17000-1bf

Other Axle loads A

F()ﬁZEI'SGB :=17000- lbf Other Axle loads B
M-I F()thers(ﬁA '.ft
E

perp

PG6A :=

3 5 axle with 4 Critical ones spaced:
=(2.002-10°) bf 4ft, 16ft & 4ft apart

Member Capacity taken from Design
TOP SLAB Member 3 & 4

SV.pei=(1.932.10") Ibf

¢Myp5:=(1.1-10°) (ft-1bf)

WALLS: Members 1 & 2
V= (1.11-10") 1bf

M, = (4.94-10") (ft-1bf)

Bridge Load Rating.mcdx
03/17/2015

Page 4 of 13

Ph. (800) 342-3374
Fax (603) 598-1344
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9 Commercial Street Bridge Loaq Rating Page 5 of 13
Hudson, NH 03051 Calculations

Load Rating Calculations

Load Combinations:

* 1.0DC+ 1.0Emin - "Dead".
 1.0LL + 1.0Emin + 1.0Win - '"MOMENT & SHEAR ".

Where,

DC - Dead Load;

LL - Live Load;

Emin - Min. Lateral Earth Pressure;
Win - Inside Water Pressure.

STAAD.Pro Computer Output.

DeadMy;4:=9980- ft - Ibf Top Slab Dead Load Moment

DeadMyy:=15770+ ft-Ibf Wall Dead Load Moment

DeadV;4:=3970-1bf Top Slab Dead Load Shear
DeadVy:=2570 - 1bf Wall Dead Load Shear
HL93 TRUCK
Inventory Rating: Yoo i=1.25 Y =1.75
Moment  Top Slab: LiveMp4:=42910-ft-Ibf  Top Slab Live Load Moment
RFM,gi= SM 15 —Ype+ DeadM pg —13
Yo LiveMyg
Walls; LiveMy:=5030-ft-Ibf Wall Live Load Moment
M,y —Ype:» DeadMyy,
RF]\[”-:Z ¢) nW = YDC W —3.37
Yo e LiveMy
SHear Top Slab; LiveVys:=T7040-1bf Top Slab Live Load Shear
RFV, = OVeps—YpcDeadVipg —1.17
7LL 4 Lil’eVTS
LiveVy:=670.1bf Wall Live Load Shear
Walls;
RFV, = ¢ch'—‘/1)(:"D€aqu' —6.73
YL LZ?,'EV“'
Bridge Load Rating.mcdx Ph. (800) 342-3374
Fax (603) 598-1344

03/17/2015



Concrete Systems, Inc.
9 Commercial Street
Hudson, NH 03051

{nventory Rating:

Bridge Load Rating Page 6 of 13

Calculations

RFTrIy=min (RFMyg, RFMyy, RFV g, RFVyy) = 1.17

Operating Rating:

Use corresponding Values
that govern Inventory Rating

HL93 TANDEM

Inventory Rating:

Moment Top Slab;

Walls;

Shear Top Slab:

Walls;

Inventory Rating:

Y= 1.25 Y= 1.35
4
BV min =SV =(1.93:10") Ibf

DeadV,,,, =DeadV ¢=(3.97-10%) ibf

min*

LiveV,,, = LiveVyg=(7.04-10%) 1bf

¢chz’n —Ypc* Deadvnzin
Yo szevmin

RFTrO:= =1.51

‘YI)C':: 1.25 7[,[, = 1.75

LiveM pg:=51470 ft-Ibf Top Slab Live Load Moment

_ OM . ps—Ypc + DeadM g _

RFMg:= 1.08

Yir e LiveM g

LiveMy-:=5030- ft - Ibf Wall Live Load Moment

_ GM, —Ype * DeadMy,
Yp,* LiveMy,

=3.37

RFM,::

LiveVy4:=6730 . Ibf Top Slab Live Load Shear

_ OV rs—vpe - DeadVpg
VoL LiveVyg

=1.219

RFVyg:

LiveVy,:=670-1bf Wall Live Load Shear

_ Vv —rpe - DeadVy;

RFVH':— =6.73

Yir e LiveVyy

RFTaly ;= min (RFMyg, RFMy, ,RFV g, RFV,) = 1.08

Operating Rating:

03/17/2015

Ypoi=1.25 v.;:=1.35

Ph. (800) 342-3374

Bridge Load Rating.mcdx
Fax (603) 598-1344



Concrete Systems, Inc.
9 Commercial Street
Hudson, NH 03051

Use corresponding Values
that govern Inventory Rating

Bridge Load Rating Page 7 of 13

Calculations

¢J\Inmin = d)J\'InTS: (1'1 ¢ 105) ft * lbf

DeadM,;, := DeadM = (9.98.10) ft.lbf

LiveM,,;, = LiveMs=(5.15-10") ftIbf

¢I\Inmin —Ypc* Dead]\lmin
YL Live]\lmin

RFTaO:= =14

Other Truck Rating Calculations

HS 20

Inventory Rating:

Moment Top Slab;
Walls;
Shear
Top Slab;
Walls;
Inventory Rating:

Ypc:=1.25 Yrr=1.75

LiveMpg:=40900 ft - Ibf Top Slab Live Load Moment

_ dM ,ps—Ype - DeadMpg

RFM = =1.36

Yir e LiveM g

LiveMy,:=5030- ft-Ibf Wall Live Load Moment

_ SM . — Ve DeadMy,

RF]‘II1':— :3-37

Yor e LiveMy,

LiveV 4= 5280+ 1bf Top Slab Live Load Shear

OV rs—pe » DeadVyg _
’)’LL . L'iveVTS

RFVTS = 1.55

LiveVy:=670-1bf Wall Live Load Shear

_ SV v —vpc - DeadVy,

RFV“':— =6.73

Yoo LiveVy,

RFHS20I, ;= min (RFMyg, RFMy: ,RFV g, RFV,,) = 1.36

Operating Rating:

03/17/2015

Ypc=1.25 ;=135
¢]\[nmin ::¢’]\111TS: <11 M 10.)> ft . lbf

Ph. (800) 342-3374

Bridge Load Rating.mcdx
Fax (603) 598-1344



Concrete Systems, Inc. . .
9 Commercial Street Bridge Loaq Rating Page 8 of 13
Hudson, NH 03051 Calculations

Use corresponding Values
that govern Inventory Rating DeadM

min®

=DeadM,¢=(9.98-10") ft.Ibf
LiveM,,, :=LiveM = (4.09-10") ft-Ibf

¢]\Irunin —Ypc* Dead[\'[min
Yir* LiveM

min

RFHS200:= =1.77

352
Inventory Rating: Ypc=1.25 Y =175

Moment  Top Slab;  LiveM4:=37190-ft-Ibf Top Slab Live Load Moment

GM, 75 —Ypc* DeadM g _

RFMg:= 1.5
YLL® L'i’Ue]\’ITS
A LiveMy,:=5030- ft-1bf Wall Live Load Moment
RFMy = ¢M"“'_7£?"l; ;adM“’ =3.37
T lab: Yrr e LAvelye
Shear  1opStab:
Top Slab; LiveV,4:=4610.1bf Top Slab Live Load Shear
V ¢ —Ype+ DeadV ¢
RFVpgi= SV rs—Tpe TS _q =g
Vo1 LiveVyg
T LiveV;:=670.Ibf Wall Live Load Shear
Vv —Ypc* DeadVy,
RFV, = @V v —Vpc+ DeadVy —6.73
Yyr e LiveVy,
Inventory Rating:

RF3S2I,x:=min (RFMpg, RFMy,RFV g, RFV) = 1.5

Operating Rating: Ypei=1.25 ;=135

Use corresponding Values M i 1= PMirs = <1'1 +10 > ft-iof

that govern Inventory Rating 5
DeadM, ;, := DeadMp=(9.98-10") ft.Ibf

LiveM, = LiveM ;4= (3.72-10") ft-Ibf

Bri ing. Ph. (800) 342-3374
03/17/2015 ridge Load Rating.mcdx Fax (603) 598-1344



Concrete Systems, Inc. . .
9 Commercial Street Bridge Load Rating Page 9 of 13

Hudson, NH 03051 Calculations
RF3S20 := ¢]\-[nmin _7D.C * Dead[\'[mz‘n —1.94
YLL 'sze‘]\/[min
6 AXLE TRAILER
Inventory Rating Ypci=1.25 Y =1.75
Moment

Top Slab;  LiveM,4:=55360.ft-lbf  Top Slab Live Load Moment

_ M, ps—Ype+DeadM g

RFM g:= - =1.007
Yrr* LiveM ;g
T LiveMyy:=5030- ft - lbf Wall Live Load Moment
RFM,; = ¢1\'f,m"—7£(j"?jad]u“’ =3.373
YL LrveMy,
Sheer Top Slab:
LiveVy:=7610-Ibf Top Slab Live Load Shear
RFVgi= OV rs—Ype+ DeadVyg —1.08
Yrp LiveVyg
LiveVyy:=670-1bf Wall Live Load Shear
Walls;
V v —Ype s DeadVyy
RFV,y:= SV w —Ypc+DeadVy —6.73
’YLL . LZ"L‘GVW
Inventory Rating:

RFGaIBleIJ”‘\v:: 'ITL/I:n, (RF]\.[TS,RFJ\’IH' ,R.FTVTS ,RFTV‘J") =1.01

ODeratina Ratinq: ’)’1)(/' :=1.25 ')’LL :=1.35

I =M e=1{(1.1-10" .
Use corresponding Values PMomin 1= GMyrs (1 1-10 >ft iof
that govern Inventory Rating 5

DeadM,,,;, = DeadM = (9.98.10°) ft-Ibf

LiveM,,, = LiveMys=(5.54-10") ft.lbf

RF6axleO = (:bj\[nmz'n — Yoo 'Deadﬂjmin -1.3
Yiin « LiveM

min

3AXLE STRAIGHT
Inventory Rating: Ypei=1.25 Yp=1.75
Moment  Top Slab: LiveMp¢:=49850- ft-Ibf TepiSiab Ehieitoadioment

Bridge Load Rating.mcdx Ph. (800) 342-3374
03/17/2015 Fax (603) 598-1344



Concrete Systems, Inc.
9 Commercial Street
Hudson, NH 03051

Walls;

Shear

Top Siab:

Walls;

Inventory Rating:

Bridge Load Rating Page 10 of 13

Calculations

_ @M, rs—Ypc+ DeadMrg _

RF]".[TS:— 1.12

7LL e Live]\;[TS

LiveMyy:=5030+ ft - Ibf Wall Live Load Moment

_ @M,y —vpe » DeadMy,

RFM 2= =3.37

7LL . Li've]\’[“f

LiveV;¢:=6500-1bf Top Slab Live Load Shear

OV rs—Ypc - DeadV g
7LL * LiveV’["q

=1.262

RFVTS:Z

OV —vpe - DeadVyy,
7LL . LiveVu'

RFVyy:= —6.73

RF3axleSIy:=min (RFMys, RFMyy ,RFV s, RFV ) =1.12

Operating Rating:

Use corresponding Values
that govern Inventory Rating

4 AXLE STRAIGHT

Inventory Rating:

Moment Top Slab;

Walls;

03/17/2015

Ypc:i=1.25 ;=135
qb]\fnmin = ¢]\[71TS: (11 o 103> ft . lbf

DeadM,,, := DeadM,s=(9.98-10°) ft-lbf

LiveM, . :=LiveMyg=(4.99-10") ft-Ibf

min '’

RF3axleSO = ¢J\Imm'n —71)(,"Deadj\lmz'n —1.45
Yo Li’ve]\‘[min
71)(‘4: 1.25 7],1‘ = 1-75

LiveM4:=53020-ft-lbf  Top Slab Live Load Moment

RFM gi= M, 15 —Ypc» DeadMyg _

1.05

’YLL ® Lil'e]\ITS

LiveMy,:=5030- ft-Ibf Wall Live Load Moment

Ph. (800) 342-3374

Bridge Load Rating.mcdx
Fax (603) 598-1344



Concrete Systems, Inc.
9 Commercial Street
Hudson, NH 03051

Shear

Top Slab;

Walls:

Inventory Rating:

Bridge Load Rating Page 11 of 13

Calculations

_ ¢My—vpe - DeadMyy

RF.Z\'.[”':— =3.37

LiveVyg:=T250-1bf Top Slab Live Load Shear

_ ®Vers—Ype-DeadVrg

RFV = =1.13

YL L?:'UeVTS

LiveVy,:=670-1bf Wall Live Load Shear

_ OVew—7YpcDeadVy; _
')/LL . LiveVW

6.73

RF4azleSI, y=min (REMyg, RFMy, ,RFV g, RFVyy) = 1.05

Operating Rating:

’YDCvZ: 1.25 ’)’LL:: 1.35

¢]\Inmin = (M\InTS = <1' 1. 105) ft ¢ lb.f

Use corresponding Values

that govern Inventory Rating

5AXLE SEMI

Inventory Rating:

Moment Top Slab;

Shear

Top Slab;

03/17/2015

Ypc:=1.25

DeadM,,;, = DeadM¢=(9.98-10°) ft-Ibf

T

LiveM,, . = LiveMyq=(5.3:10") ft-ibf

min*

A =Y DeadM .
RF4arleSO := ¢ nmin ~ YDC €a min _ 1.36
7]4[1 i L'l’Ue]\.[

min

')’LL = 1.75
LiveM;4:=34010- ft-Ibf Top Slab Live Load Moment

_ @M, s —Ypc» DeadM g

RF]\I']‘S:— = 1.64

'.yLL . Li’l,’e]\ ITS

LiveMy:=5030-ft-lbf  Wall Live Load Moment

_ @M,y —vpe - DeadMyy,

RF]\_[“':— :3-37

71‘1‘ hd Li’l‘e]\'.[“'

LineVigye=5130-1bf Top Slab Live Load Shear
SV s —Ype+ DeadVpg _

’yLL . Lil’erI-S

RFV = 1.6

Ph. (800) 342-3374

Bridge Load Rating.mcdx
Fax (603) 598-1344



Concrete Systems, Inc. . .
9 Commercial Street Bridge Load Rating Page 12 of 13

Hudson, NH 03051 Calculations
LiveVy:=670-1bf Wall Live Load Shear
Walls;
Vo — «DeadV -
RFVyy:= PV Yoo ¥ =6.73
")’LL . LZ'U@VH'

Inventory Rating:

RFSAS@?TL?:I‘\[L\' = min (RF]\’ITS,RF.Z\’I“',RFVTS ,RFV“'> =1.6

Operating Rating: Ypei=1.25 ., :=1.35

4
Use corresponding Values OVemin =PV ers = (1'93 +10 ) lbf

that govern Inventory Rating .
DeadV,,; := DeadV = (3.97-10°) Ibf

min”

LiveV,,, = LiveVys=(5.1310") lbf

min*

¢chin —Ypc* Deadvmin
7LL * L’i’UGV

min

RF5ASemiO = =2.07

Bridge Load Rating.mcdx Ph. (800) 342-3374
03/17/2015 Fax (603) 598-1344



Concrete Systems, Inc. . .
9 Commeroial Street Bridge Loaq Rating Page 13 of 13
Hudson, NH 03051 Calculations

DESIGN LOAD: HL 93, H20, 3SC, 6AXLE STR, 3AXLE STR, 4AXLE STR,

A SEMI1
STATE PROJECT #: BRF 0302 (29) BRIDGE #: 6
LOAD RATING SUMMARY
« HL 93 TRUCK INVENTORY RATING RFTrIn=1.17
« HL 93 TRUCK OPERATING RATING RFTrO=1.51

« HL 93 TANDEM INVENTORY RATING RFTal,;;=1.08

« HL 93 TANDEM OPERATING RATING RFTaO=14

- HS20 INVENTORY RATING RFHS20I, = 1.36
- HS20 OPERATING RATING RFHS200=1.77

« 352 INVENTORY RATING RF3S2I,,;n=1.5

« 352 OPERATING RATING RF3520=1.94

« 6 Axle INVENTORY RATING RF6azlel,;y=1.01
- 6 Axle OPERATING RATING RF6azleO=1.3

« 3 Axle Str. INVENTORY RATING RF3azleSI,n=1.12
« 3 Axle Str. OPERATING RATING RF3azleSO=1.45

« 4 Axle Str. INVENTORY RATING RF4azleSI, =105
« 4 Axle Str. OPERATING RATING RF4az1eSO =1.36

« 5 Axle Semi INVENTORY RATING RFsASemily;n=1.6
« 5 Axle Semi OPERATING RATING RF5ASemiO =2.07

Bridge Load Rating.mcdx Ph. (800) 342-3374
03/17/2015 Fax (603) 598-1344



Tuesday, March 17, 2015, 02:18 PH

PAGE NO. 1

R RS SRR R EEE R EERE SRS TR EEEEEEEEEE RS SRR EREE R

* *
* STAAD.Pro V8i SELECTseries5 o
* Version 20.07.10.65 =
* Proprietary Program of *
* Bentley Systems, Inc. *
* Date= MAR 17, 2015 *
* Time= 14:13:29 *
* *
* *
* *

USER 1ID:

EE R R RS RS S I EEE SRS SRR RS EREREEEEEE SRR R R EEREE T RS SRR

1. STAAD PLANE
INPUT FILE: 26x10-LIVE-Fixed.STD
START JOB INFORMATION
ENGINEER DATE 03-17-15
END JOB INFORMATION
INPUT WIDTH 79
UNIT FEET KIP
JOINT COORDINATES
10060, 20 10.666 0; 3 26.83 0 0; 4 26.
MEMBER INCIDENCES
112; 23 4; 324
DEFINE MATERIAL START
ISOTROPIC CONCRETES000
E 580390
POISSON 0.17
15. DENSITY 0.15
16. ALPHA 5.5E-006
17. DAMP 0.05
18. END DEFINE MATERIAL
19. MEMBER PROPERTY AMERICAN
20. 1 2 PRIS YD 0.83 zD 1
21. 3 PRIS YD 1.33 2D 1
22, CONSTANTS
23. MATERIAL CONCRETES5000 ALL
24 . SUPPORTS
25. 1 FIXED BUT MZ
26. 3 FIXED BUT FX MZ
27. MEMBER OFFSET
28. 3 START 0.415 0 0
29. 3 END -0.415 0 ¢
30. 1 END 0 -0.666 0
31. 2 END 0 -0.666 0
32. DEFINE MOVING LOAD
33. ***HL93 TRUCK
34. TYPE 1 LOAD 1.13 4.522 4.522
35. DIST 14 14
36. ***HL93 TANDEM
37. TYPE 2 LOAD 3.532 3.532
38. DIST 4

o e .
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Tuesday, March 17, 2015, 02:18 PH

STAAD PLANE -- PAGE NO. 2

39. ***H20

40. TYPE 3 LOAD 1.13 4.522

41. DIST 14

42, ***352

43. TYPE 4 LOAD 1.13 2.26 2.26

44, DIST 11 4

45, ***6 AXLE TRAILER

46. TYPE 5 LOAD 2.83 2.83 2.83

47. DIST 4 4

48. ***3 AXLE STRAIGHT

49. TYPE 6 LOAD 1.7 3.39 3.39

50. DIST 15 4

51. ***4 AXLE STRAIGHT

52. TYPE 7 LOAD 1.7 2.68 2.68 2.68

53. DIST 15 4 4

54. ***5 AXLE SEMI

55. TYPE 8 LOAD 2.002 2.002 2.002 2.002
56. DIST 4 16 4

57, *%%

58. LOAD 1 LOADTYPE NONE TITLE LOAD CASE 1- UNIFORM LOAD
59. MEMBER LOAD

60. 3 UNI GY -0.106

61. SELFWEIGHT Y -1

62. LOAD 2 LOADTYPE LIVE TITLE LANE LOAD
63. MEMBER LOAD

64. 3 UNI GY -0.064

65. ***

66. LOAD 3 LOADTYPE NONE TITLE -IPF-WATER INSIDE
67. MEMBER LOAD

68. 2 TRAP GX 0.624 0

69. 1 TRAP GX -0.624 0

70. LOAD 4 LOADTYPE NONE TITLE -EMAX

71. MEMBER LOAD

72. 1 TRAP GX 0.863 0.163

73. 2 TRAP GX -0.863 -0.163

74. LOAD 5 LOADTYPE NONE TITLE -EMIN

75. MEMBER LOAD

76. 1 TRAP GX 0.432 0.082

77. 2 TRAP GX -0.432 -0.082

78. ***HL93 TRUCK

79. LOAD 10 LOADTYPE LIVE TITLE LOAD CASE
80. LOAD GENERATION 8

8l. TYPE 1 -28 10.666 0 XINC 3

82. ***HL93 TANDEM

83. LOAD 20 LOADTYPE LIVE TITLE LOAD CASE

**WARNING-A MOVING LOAD THAT WOULD HAVE BEEN APPLIED BEYOND THE X AND Z RANGES
OF THE STRUCTURE HAS BEEN IGNORED. CASE= 11 WHEEL 1 OF 3
**WARNING-A MOVING LOAD THAT WOULD HAVE BEHN APPLIED BEYOND THE X AND Z RANGES
OF THE STRUCTURE HAS BEEN IGNORED. CASE= 11 WHEEL 2 OF 3
**WARNING-A MOVING LOAD THAT WOULD HAVE BEEN APPLIED BEYOND THE X AND Z RANGES
OF THE STRUCTURE HAS BEEN IGNORED. CASE= 12 WHEEL 1 or 3
**WARNING-A MOVING LOAD THAT WOULD HAVE BEEN APPLIED BEYOND THE X ZND Z RANGES
OF THE STRUCTURE HAS BEEN IGNORED. CASE= 12 WHEEL 2 OF 3
**WARNING-A MOVING LOAD THAT WOULD HAVE BEEN APPLIED BEYOND THE X AND Z RANGES
OF THE STRUCTURE HAS BEEN IGNORED. CASE= 13 WHEEL 1 OF 3
J-")ZGSCA-‘,:,'E'O::‘Dcp:zrt:*e::.t;s \Precagt Z;:gj::cc:‘i::.c;'C‘a.’c;:.’at;o::s‘B:ic’gcRati::g 2A¥SYERFR\C22312-VFA\FEAN\ 265 iD-LIVE-Fixed. gnl Page 2 of



STAAD PLANE

**WARNING-A MOVING LOAD THAT WOULD HAVE BEEN APPLIED
OF THE STRUCTURE HAS BEEN IGNORED. CASE=

**WARNING-A MOVING LOAD THAT

**WARNING-A

**WARNING-A

*ADDITIONAL MOVING LOAD

WOULD HAVE BEEN APPLIED

OF THE STRUCTURE HAS BEEN IGNORED. CASE=

MOVING LOAD THAT WOULD HAVE BEEN APPLIED

OF THE STRUCTURE HAS BEEN IGNORED. CASE=

MOVING LOAD THAT WOULD HAVE BEEN APPLIED

OF THE STRUCTURE HAS BEEN IGNORED. CASE=
**WARNING-A MOVING LOAD THAT WOULD HAVE BEEN APPLIED
OF THE STRUCTURE HAS BEEN IGNORED. CASE=

MESSAGES SUPPRESSED

*ADDITIONAL MOVING LOAD MESSAGES SUPPRESSED

84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.
100.
101.
102.
103.
104.
105.
106.
107.
108.
109.
110.
111.
112.
113.
114.
115.
116.
117.
118,
119.
120.
121.
122.
123.
124,
125.
126.
127.

LOAD
TYPE

GENERATION 6
2 -4 10.666 0 XINC 3

***HZO

LOAD
LOAD
TYPE

30 LOADTYPE LIVE TITLE
GENERATION 6
3 -14 10.666 0 XINC 3

*k k382

LOAD
LOAD
TYPE
* kK G
LOAD
LOAD
TYPE
***3
LOAD
LOAD
TYPE
***4
LOAD
LOAD
TYPE
***5
LOAD
LOAD
TYPE
* ok ok

LOAD

40 LOADTYPE LIVE TITLE
GENERATION 6

4 -15 10.666 0 XINC 3
AXLE TRAILER

50 LOADTYPE LIVE TITLE
GENERATION 7

5 -8 10.666 0 XINC 3
AXLE STRAIGHT

60 LOADTYPE LIVE TITLE
GENERATION 8

6 -19 10.666 0 XINC 3
AXLE STRAIGHT

70 LOADTYPE LIVE TITLE
GENERATION 9

7 -23 10.666 0 XINC 3
AXLE SEMI

80 LOADTYPE LIVE TITLE
GENERATION 9

8 -24 10.666 0 XINC 3

COMB 100 COMBINATION LOAD

1 1.0 5 1.0

* k&

LOAD

11 1.

LOAD

12 1.

LOAD

13 1.

LOAD

14 1.

LOAD

15 1.

LOAD

16 1.

LOAD

17 1.

COMB 101 COMBINATION LOAD

021.031.051.0

COMB 102 COMBINATION LOAD

021.031.051.0

COMB 103 COMBINATION LOAD

021.031.051.0

COMB 104 COMBINATION LOAD

021.03 1.051.0

COMB 105 COMBINATION LOAD

021.0 3 1.051.0

COMB 106 COMBINATION LOAD

021.03 1.05 1.0

COMB 107 COMBINATION LOAD

021.031.051.0

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

CASE

CASE

CASE

CASE

CASE

CASE

CASE -

CASE -

CASE

CASE

CASE

CASE

CASE

CASE

1.0DL+1.0

1.0LL+1.0

-- PAGE

BEYOND THE X
13 WHEEL 2
BEYOND THE X
14 WHEEL 1
BEYOND THE X
14 WHEEL 2
BEYOND THE X
15 WHEEL 1
BEYOND THE X
15 WHEEL 2

Tuesday, March 17, 2015, 02:18 PM

NO. 3

AND Z RANGES
OF 3
AND Z RANGES
OF 3
AND Z RANGES

OF 3
AND Z RANGES
OF 3

AND Z RANGES
OF 3

EMIN- DEAD LOAD COM

WIN+1.0EMIN-

WYON\DepartmentsiPrecast EngimeeringiCalculationsgiBridgerRatingi2015iLRFR]
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Tuesday, March 17, 2015, 02:18 PM
STAAD PLANE -- PAGE NO. 4

128. LOAD COMB 108 COMBINATION LOAD CASE
129. 18 1,0 2 1.0 3 1.0 5 1.0

130, **x*

131. LOAD COMB 201 COMBINATION LOAD CASE - 1.0LL+1.0WIN+1.0EMIN- TANDEM
132. 21 1.0 2 1.0 3 1.0 5 1.0

133. LOAD COMB 202 COMBINATION LOAD CASE
134. 22 1.0 2 1.0 3 1.0 5 1.0

135. LOAD COMB 203 COMBINATION LOAD CASE
136. 23 1.0 2 1.0 3 1.0 5 1.0

137. LOAD COMB 204 COMBINATION LOAD CASE
138. 24 1.0 2 1.0 3 1.0 5 1.0

139. LOAD COMB 205 COMBINATION LOAD CASE
140. 25 1.0 2 1.0 3 1.0 5 1.0

141. LOAD COMB 206 COMBINATION LOAD CASE
142. 26 1.0 2 1.0 3 1.0 5 1.0

143. LOAD COMB 301 COMBINATION LOAD CASE - 1.0LL+1.0WIN+1.0EMIN- HS20
144, 31 1.0 2 1.0 3 1.0 5 1.0

145. LOAD COMB 302 COMBINATION LOAD CASE
146. 32 1.0 2 1.0 3 1.0 5 1.0

147. LOAD COMB 303 COMBINATION LOAD CASE
148. 33 1.0 2 1.0 3 1.0 5 1.0

149. LOAD COMB 304 COMBINATION LOAD CASE
150. 34 1.0 2 1.0 3 1.0 5 1.0

151. LOAD COMB 305 COMBINATION LOAD CASE
152. 35 1.0 2 1.0 3 1.0 5 1.0

153. LOAD COMB 306 COMBINATION LOAD CASE
154, 36 1.0 2 1.0 3 1.0 5 1.0

155. LOAD COMB 401 COMBINATION LOAD CASE - 1.0LL+1.0WIN+1.,0EMIN- 3S2
156, 41 1.0 2 1.0 3 1.0 5 1.0

157. LOAD COMB 402 COMBINATION LOAD CASE
158. 42 1.0 2 1.0 3 1.0 5 1.0

159. LOAD COMB 403 COMBINATION LOAD CASE
160. 43 1.0 2 1.0 3 1.0 5 1.0

161. LOAD COMB 404 COMBINATION LOAD CASE
162. 44 1.0 2 1.0 3 1.0 5 1.0

163. LOAD COMB 405 COMBINATION LOAD CASE
164, 45 1.0 2 1.0 3 1.0 5 1.0

165. LOAD COMB 406 COMBINATION LOAD CASE
166. 46 1.0 2 1.0 3 1.0 5 1.0

167. LOAD COMB 501 COMBINATION LOAD CASE - 1.0LL+1.0WIN+1,0EMIN- 6 AXLE TRAILER
168. 51 1.0 2 1.0 3 1.0 5 1.0

169. LOAD COMB 502 COMBINATION LOAD CASE
170. 52 1.0 2 1.0 3 1.0 5 1.0

171. LOAD COMB 503 COMBINATION LOAD CASE
172. 53 1.0 2 1.0 3 1.0 5 1.0

173. LOAD COMB 504 COMBINATION LOAD CASE
174. 54 1.0 2 1.0 3 1.0 5 1.0

175. LOAD COMB 505 COMBINATION LOAD CASE
176. 55 1.0 2 1.0 3 1.0 5 1.0

177. LOAD COMB 506 COMBINATION LOAD CASE
178. 56 1.0 2 1.0 3 1.0 5 1.0

179. LOAD COMB 507 COMBINATION LOAD CASE
180. 57 1.0 2 1.0 3 1.0 5 1.0

181. LOAD COMB 601 COMBINATION LOAD CASE - 1.0LL+1.0WIN+1.0EMIN- 3 AXLE STRAIGHT
182. 61 1.0 2 1.0 3 1.0 5 1.0

183. LOAD COMB 602 COMBINATION LOAD CASE
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184. 62 1.0 2 1.0 3 1.0 5 1.0

185. LOAD COMB 603 COMBINATION LOAD CASE
186. 63 1.0 2 1.0 3 1.0 5 1.0

187. LOAD COMB 604 COMBINATION LOAD CASE
188. 64 1.0 2 1.0 3 1.0 5 1.0

189. LOAD COMB 605 COMBINATION LOAD CASE
190. 65 1.0 2 1.0 3 1.0 5 1.0

191. LOAD COMB 606 COMBINATION LOAD CASE
192. 66 1.0 2 1.0 3 1.0 5 1.0

193. LOAD COMB 607 COMBINATION LOAD CASE
194, 67 1.0 2 1.0 3 1.0 5 1.0

195. LOAD COMB 608 COMBINATION LOAD CASE
196. 68 1.0 2 1.0 3 1.0 5 1.0

197, **%*

198. LOAD COMB 701 COMBINATION LOAD CASE - 1.0LL+1.0WIN+1.0EMIN- 4 AXLE STRAIGHT
199. 71 1.0 2 1.0 3 1.0 5 1.0

200. LOAD COMB 702 COMBINATION LOAD CASE
201. 72 1.0 2 1.0 3 1.0 5 1.0

202. LOAD COMB 703 COMBINATION LOAD CASE
203, 73 1.0 2 1.0 3 1.0 5 1.0

204. LOAD COMB 704 COMBINATION LOAD CASE
205. 74 1.0 2 1.0 3 1.0 5 1.0

206. LOAD COMB 705 COMBINATION LOAD CASE
207. 75 1.0 2 1.0 3 1.0 5 1.0

208. LOAD COMB 706 COMBINATION LOAD CASE
209. 76 1.0 2 1.0 3 1.0 5 1.0

210. LOAD COMB 707 COMBINATION LOAD CASE
211. 77 1.0 2 1.0 3 1.0 5 1.0

212. LOAD COMB 708 COMBINATION LOAD CASE
213. 78 1.0 2 1.0 3 1.0 5 1.0

214. LOAD COMB 709 COMBINATION LOAD CASE
215, 79 1,0 2 1.0 3 1.0 5 1.0

216, **>

217. LOAD COMB 801 COMBINATION LOAD CASE - 1.0LL+1.0WIN+1.0EMIN- 5 AXLE SEMI
218. 81 1.0 2 1.0 3 1.0 5 1.0

219. LOAD COMB 802 COMBINATION LOAD CASE
220. 82 1.0 2 1.0 3 1.0 5 1.0

221. LOAD COMB 803 COMBINATION LOAD CASE
222, 83 1.0 2 1.0 3 1.0 5 1.0

223. LOAD COMB 804 COMBINATION LOAD CASE
224, 84 1.0 2 1.0 3 1.0 5 1.0

225, LOAD COMB 805 COMBINATION LOAD CASE
226. 85 1.0 2 1.0 3 1.0 5 1.0

227. LOAD COMB 806 COMBINATION LOAD CASE
228. 86 1.0 2 1.0 3 1.0 5 1.0

229. LOAD COMB 807 COMBINATION LOAD CASE
230. 87 1.0 2 1.0 3 1.0 5 1.0

231. LOAD COMB 808 COMBINATION LOAD CASE
232. 88 1.0 2 1.0 3 1.0 5 1.0

233. LOAD COMB 809 COMBINATION LOAD CASE
234, 89 1.0 2 1.0 3 1.0 5 1.0

235, #*x*

236. PERFORM ANALYSIS
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PROBLEM STATISTTICS

NUMBER OF JOINTS 4 NUMBER OF MEMBERS 3
NUMBER OF PLATES 0 NUMBER OF SOLIDS 0
NUMBER OF SURFACES 0 NUMBER OF SUPPORTS 2

SOLVER USED IS THE OUT-OF-CORE BASIC SOLVER

ORIGINAL/FINAL BAND-WIDTH= 2/ 2/ 8 DOF
TOTAL PRIMARY LOAD CASES = 72, TOTAL DEGREES OF FREEDOM = 9
TOTAL LOAD COMBINATION CASES = 60 SO FAR.

SIZE OF STIFFNESS MATRIX = 1 DOUBLE KILO-WORDS

REQRD/AVAIL. DISK SPACE = 12.0/ 0.0 MB

237. LOAD LIST 100
238. PRINT FORCE ENVELOPE NSECTION 4 ALL

VIKINGSCANYON \DepartyentsiPrecast Srgineeringi\Calcylations\BridoeRating 2045 LRFRAC223I3-VF\FEAI26x10-LIVE-Fixed. ani Rage 6 of 34
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MEMBER FORCE ENVELOPE

ALL UNITS ARE KIP FEET

MEMB DISTANCE FY LD MZ LD F2 LD MY LD
1 0.00 MAX 0.00 100 0.00 100 0.00 100 0.00 100
MIN 0.00 100 0.00 100 0.00 100 0.00 100
0.83 MAX -0.35 100 0.15 100 0.00 100 0.00 100
MIN -0.35 100 0.15 100 0.00 100 0.00 100
1.67 MAX -0.67 100 0.57 100 0.00 100 0.00 100
MIN -0.67 100 0.57 100 0.00 100 0.00 100
2.50 MAX -0.97 100 1.26 100 0.00 100 0.00 100
MIN -0.97 100 1.26 100 0.00 100 0.00 100
3.33 MAX -1.25 100 2.18 100 0.00 100 0.00 100
MIN -1.25 100 2.18 100 0.00 100 0.00 100
4.17 MAX -1.50 100 3.33 100 0.00 100 0.00 100
MIN -1.50 100 3.33 100 0.00 100 0.00 100
5.00 MAX -1.72 100 4.67 100 0.00 100 0.00 100
MIN -1.72 100 4.67 100 0.00 100 0.00 100
5.83 MAX -1.92 100 6.19 100 0.00 100 0.00 100
MIN -1.92 100 6.19 100 0.00 100 0.00 100
6.67 MAX -2.10 100 7.87 100 0.00 100 0.00 100
MIN -2.10 100 7.87 100 0.00 100 0.00 100
7.50 MAX -2.26 100 9.69 100 0.00 100 0.00 100
MIN -2.26 100 9.69 100 0.00 100 0.00 100
8.33 MAX -2.38 100 11.62 100 0.00 100 0.00 100
MIN -2.38 100 11.62 100 0.00 100 0.00 100
9.17 MAX -2.49 100 13.66 100 0.00 100 0.00 100
MIN -2.49 100 13.66 100 0.00 100 0.00 100
10.00 MAX -2.57 100 15.77 100 0.00 100 0.00 100
MIN -2.57 100 15.77 100 0.00 100 0.00 100
MAX/MIN FORCE VALUES FOR MEMB 1, AMONGST ALL SECT LOCATIONS
FY/ DIST LD Mz / DIST LD
Fz DIST LD MY DIST LD FX DIST LD
MAX. 0.00 0.00 100 15.77 10.00 100
0.00 0.00 100 0.00 0.00 100 5.22 C 0.00 100
MIN. -2.57 10.00 100 0.00 0.00 100
0.00 10.00 100 0.00 10.00 100 3.97 ¢ 10.00 100
2 0.00 MAX 0.00 100 0.00 100 0.00 100 0.00 1060
MIN 0.00 100 0.00 100 0.00 100 0.00 100
0.83 MAX 0.35 100 -0.15 100 0.00 100 0.00 100
MIN 0.35 100 -0.15 100 0.00 100 0.00 100
\KINGSCANYOR\Departmentsifrecast Ea wgdCalculations \BridgerRatinmgi 2615 \ERFRVC22332-yT\FEA 26X IQ-LIVE-Fived. and Page 7 of 3
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1.67 MAX 0.67 100 -0.57 100 0.00 100 0.00 100
MIN 0.67 100 -0.57 100 0.00 100 0.00 100
2.50 MAX 0.97 100 -1.26 100 0.00 100 0.00 100
MIN 0.97 100 -1.26 100 0.00 100 0.00 100
3.33 MAX 1.25 100 -2.18 100 0.00 100 0.00 100
MIN 1.25 100 -2.18 100 0.00 100 0.00 100
4.17 MAX 1.50 100 -3.33 100 0.00 100 0.00 100
MIN 1.50 100 -3.33 100 0.00 100 0.00 100
5.00 MAX 1.72 100 -4.67 100 0.00 100 0.00 100
MIN 1.72 100 -4.67 100 0.00 100 0.00 100
5.83 MAX 1.92 100 -6.19 100 0.00 100 0.00 100
MIN 1.92 100 -6.19 100 0.00 100 0.00 100
6.67 MAX 2.10 100 -7.87 100 0.00 100 0.00 100
MIN 2.10 100 -7.87 100 0.00 100 0.00 100
7.50 MAX 2.26 100 -9.69 100 0.00 100 0.00 100
MIN 2.26 100 -9.69 100 0.00 100 0.00 100
8.33 MAX 2.38 100 -11.62 100 0.00 100 0.00 100
MIN 2.38 100 -11.62 100 0.00 100 0.00 100
9.17 MAX 2.49 100 -13.66 100 0.00 100 0.00 100
MIN 2.49 100 -13.66 100 0.00 100 0.00 100
10.00 MAX 2.57 100 -15.77 100 0.00 100 0.00 100
MIN 2.57 100 -15.77 100 0.00 100 0.00 100
MAX/MIN FORCE VALUES FOR MEMB 2, AMONGST ALL SECT LOCATIONS
| FY/ DIST LD MZ/ DIST LD
| FZ DIST LD MY DIST LD X DIST LD
|
| MAX. 2.57 10.00 100 0.00 0.00 100
0.00 0.00 100 0.00 0.00 100 5.22 C 0.00 100
MIN. 0.00 0.00 100 -15.77 10.00 100
0.00 10.00 100 0.00 10.00 100 3.97 ¢ 10.00 100
3 0.00 MAX 3.97 100 15.83 100 0.00 100 0.00 100
MIN 3.97 100 15.83 100 0.00 100 0.00 100
2.17 MAX 3.31 100 7.94 100 0.00 100 0.00 100
MIN 3.31 100 7.94 100 0.00 100 0.00 100
4.33 MAX 2.65 100 1.49 100 0.00 100 0.00 100
MIN 2.65 100 1.49 100 0.00 100 0.00 100
6.50 MAX 1.99 100 -3.53 100 0.00 100 0.00 100
MIN 1.99 100 -3.53 100 0.00 100 0.00 100
8.67 MAX 1.32 100 -7.12 100 0.00 100 0.00 100
MIN 1.32 100 -7.12 100 0.00 100 0.00 100
10.83 MAX 0.66 100 -9.27 100 0.00 100 0.00 100
MIN 0.66 100 -9.27 100 0.00 100 0.00 100
13.00 MAX 0.00 100 -9.98 100 0.00 100 0.00 100
MIN 0.00 100 -9.98 100 0.00 100 0.00 100
15.17 MAX -0.66 100 -9.27 100 0.00 100 0.00 100
MIN -0.66 100 -9.27 100 0.00 100 0.00 100
17.33 MAX -1.32 100 -7.12 100 0.00 100 0.00 100
MIN -1.32 100 -7.12 100 0.00 100 0.00 100
19.50 MAX -1.99 100 -3.53 100 0.00 100 0.00 100
MIN -1.99 100 -3.53 100 0.00 100 0.00 100
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21.67 MAX -2.65
MIN -2.65
23.83 MAX -3.31
MIN -3.31
26.00 MAX -3.97
MIN -3.97

100
100
100
100
100
100

OO OO0 0O

.00
.00
.00
.00
.00
.00

Tuesday, March 17,

9

100
100
100
100
100
100

| MAX/MIN FORCE VALUES FOR MEMB

FY/ DIST
| F2Z DIST
| MAX. 3.97 0.00
| 0.00 0.00
| MIN. -3.97 26.00
' 0.00 26.00

LD
LD

1.49 100
1.49 100
7.94 100
7.94 100
15.83 100
15.83 100
3, AMONGST
Mz / DIST
MY DIST
15.83 0.00
0.00 0.00
-9.98 13.00
0.00 26.00

ALL SECT
LD
LD

-- PAGE NO.

100 0.00
100 0.00
100 0.00
100 0.00
100 0.00
100 0.00

LOCATIONS

FX DIST
2.57 C 0.00
2.57 C 26.00

LD

Frrxkxxkkkk END OF FORCE ENVELOPE FROM

239. LOAD LIST 101 TO 10

8

INTERNAL STORAGE #*** %% % &% &%

240. PRINT FORCE ENVELOPE NSECTION 4 ALL

Y \KINGSCANYONADepartnoents | Precast &n

ineeringlCalcuiations\BridgeRating}

2015, 02:18 pPX
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MEMBER FORCE ENVELOPE

ALL UNITS ARE KIP FEET

FY

.

OO OO OO0 ODOOO0DOODODODODOOOODOOOOO

.00
.00
.15
.15
.28
.28
.39
.39
.49
.49
.56
.56
.62
.62
.65
.65
.67
.67
.67
.67

65

.65
.61
.61
.55
.55

LD

108
108
108
108
108
108
108
108
108
108
108
108
108
108
108
108
108
108
108
108
108
108
108
108
108
108

FZ

OO OO0 DO OODOO0OODOCLOOODOOOOO

.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

Tuesday, March 17, 2015, 02:18 PM

ALL SECT

DIST
DIST

6.67
0.00
0.00
0.00

FORCE VALUES FOR MEMB

LD
LD

LD
LD

MEMB DISTANCE
1 0.00 MAX
MIN
0.83 MAX
MIN
1.67 MAX
MIN
2.50 MAX
MIN
3.33 MAX
MIN
4.17 MAX
MIN
5.00 MAX
MIN
5.83 MAX
MIN
6.67 MAX
MIN
7.50 MAX
MIN
8.33 MAX
MIN
9.17 MAX
MIN
10.00 MAX
MIN
MAX/MIN

FY/

FZ

|

MAX 0.67
0.00
HMIN 0.00
0.00
2 0.00 MAX
MIN
0.83 MAX

NYON\Departmen

MIN

-0.
-0.

.00
.00

15
15

108
108
108
108

MZ LD
0.00 108
0.00 108

-0.06 108
-0.06 108
-0.25 108
-0.25 108
-0.53 108
-0.53 108
-0.90 108
-0.90 108
-1.34 108
~-1.34 108
-1.83 108
-1.83 108
-2.36 108
-2.36 108
-2.91 108
-2.91 108
-3.47 108
-3.47 108
-4.,02 108
-4.02 108
-4.55 108
-4.,55 108
-5.03 108
-5.03 108
1, AMONGST
MZ/  DIST
MY DIST
0.00 0.00
0.00 0.00
-5.03 10.00
0.00 10.00
0.00 108
0.00 108
0.06 108
0.06 108

OO oo

.00
.00
.00
.00

-- PAGE NO. 10

LD MY LD
108 0.00 108
108 0.00 108
108 0.00 108
108 0.00 108
108 0.00 108
108 0.00 108
108 0.00 108
108 0.00 108
108 0.00 108
108 0.00 108
108 0.00 108
108 0.00 108
108 0.00 108
108 0.00 108
108 0.00 108
108 0.00 108
108 0.00 108
108 0.00 108
108 0.00 108
108 0.00 108
108 0.00 108
108 0.00 108
108 0.00 108
108 0.00 108
108 0.00 108
108 0.00 108

LOCATIONS
FX DIST LD
7.04 C 0.00 106
3.26 ¢ 10.00 105
108 0.00 108
108 0.00 108
108 0.00 108
108 0.00 108
26x1@-LIVE-Fixed.anl Page 1G or 3%
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1.67 MAX -0.28 108 0.25 108 0.00 108 0.00 108
MIN -0.28 108 0.25 108 0.00 108 0.00 108
2.50 MAX -0.39 108 0.53 108 0.00 108 0.00 108
MIN -0.39 108 0.53 108 0.00 108 0.00 108
3.33 MAX -0.49 108 0.90 108 0.00 108 0.00 108
MIN -0.49 108 0.90 108 0.00 108 0.00 108
4.17 MAX -0.56 108 1.34 108 0.00 108 0.00 108
MIN ~0.56 108 1.34 108 0.00 108 0.00 108
5.00 MAX -0.62 108 1.83 108 0.00 108 0.00 108
MIN -0.62 108 1.83 108 0.00 108 0.00 108
5.83 MAX -0.65 108 2.36 108 0.00 108 0.00 108
MIN -0.65 108 2.36 108 0.00 108 0.00 108
6.67 MAX -0.67 108 2.91 108 0.00 108 0.00 108
MIN -0.67 108 2.91 108 0.00 108 0.00 108
7.50 MAX -0.67 108 3.47 108 0.00 108 0.00 108
MIN -0.67 108 3.47 108 0.00 108 0.00 108
8.33 MaAX -0.65 108 4.02 108 0.00 108 0.00 108
MIN -0.65 108 4.02 108 0.00 108 0.00 108
9.17 MAX -0.61 108 4.55 108 0.00 108 0.00 108
MIN -0.61 108 4.55 108 0.00 108 0.00 108
10.00 MAX -0.55 108 5.03 108 0.00 108 0.00 108
MIN -0.55 108 5.03 108 0.00 108 0.00 108
[ MAX/MIN FORCE VALUES FOR MEMB 2, AMONGST ALL SECT LOCATIONS
| FY/ DIST LD MZ/ DIST LD
! FZ DIST LD MY DIST LD FX DIST LD
|
MAX. 0.00 0.00 101 5.03 10.00 101
0.00 0.00 101 0.00 0.00 101 5.69 C 0.00 108
MIN. -0.67 6.67 108 0.00 0.00 108
0.00 10.00 108 0.00 10.00 108 0.90 ¢ 10.00 101
3 0.00 MAX 7.04 106 -6.75 105 0.00 108 0.00 108
MIN 3.26 105 -8.32 106 0.00 108 0.00 108
2.17 MAX 5.89 107 -9.10 101 0.00 108 0.00 108
MIN 0.62 101 -20.81 107 0.00 108 0.00 108
4.33 MAX 4.74 108 -10.30 101 0.00 108 0.00 108
MIN -0.02 102 -31.92 107 0.00 108 0.00 108
6.50 MAX 4.60 108 -11.20 101 0.00 108 0.00 108
MIN -0.67 103 ~-38.74 108 0.00 108 0.00 108
8.67 MaAX 3.21 104 -11.80 101 0.00 108 0.00 108
MIN -0.80 103 -41.02 108 0.00 108 0.00 108
10.83 MAX 2.57 105 -12.10 101 0.00 108 0.00 108
MIN -1.45 104 -40.74 108 0.00 108 0.00 108
13.00 MAX 1.69 106 -12.10 101 0.00 108 0.00 108
MIN -2.09 105 -40.16 108 0.00 108 0.00 108
15.17 MAX 0.54 107 -11.79 101 0.00 108 0.00 108
MIN -2.98 106 -42.91 106 0.00 108 0.00 108
17.33 MAX 0.40 107 -11.19 101 0.00 108 0.00 108
MIN -3.11 106 -42.48 107 0.00 108 0.00 108
19.50 MAX -0.49 101 -10.29 101 0.00 108 0.00 108
MIN -4.26 107 -36.62 108 0.00 108 0.00 108
: J«.‘Z:.‘GSC:.-}I.‘YO:."Jepa:t.*.c::ts‘?;'ccast & neeringiCglculations \BridgeRatingl2815 RRFRNG22312-VP\FEAN26x1@-LIVE-Fixed. ant Rage 11 of 34
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21.67 MAX -0.63 101 -9.08 101 0.00 108 0.00 108
MIN -5.41 108 -31.82 108 0.00 108 0.00 108
23.83 MAX -0.76 101 -7.58 101 0.00 108 0.00 108
MIN -5.55 108 -19.94 108 0.00 108 0.00 108
26.00 MAX -0.90 101 -5.77 101 0.00 108 0.00 108
MIN -5.69 108 -7.76 108 0.00 108 0.00 108
S —
| MAX/MIN FORCE VALUES FOR MEMB 3, AMONGST ALL SECT LOCATIONS
FY/ DIST LD MzZ/  DIST LD
FZ DIST LD MY DIST LD FX DIST LD
| MAX. 7.04  0.00 106 -5.77 26.00 101
g 0.00 0.00 101 0.00 0.00 101 0.55 T 0.00 101
| MIN. -5.69 26.00 108 -42.91 15.17 106
0.00 26.00 108 0.00 26.00 108 0.55 T 26.00 108

Ak *kxkxxkx+ END OF FORCE ENVELOPE FROM INTERNAL STORAGE #*#******%x%

241. LOAD LIST 201 TO 206
242. PRINT FORCE ENVELOPE NSECTION 4 ALL
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-— PAGE NO.

STAAD PLANE
MEMBER FORCE ENVELOPE
ALL UNITS ARE KIP FEET
MEMB DISTANCE FY LD MZ LD Fz LD MY LD
1 0.00 MAX 0.00 206 0.00 206 0.00 206 0.00 206
MIN 0.00 206 0.00 206 0.00 206 0.00 206
0.83 MAX 0.15 206 -0.06 206 0.00 206 0.00 206
MIN 0.15 206 -0.06 206 0.00 206 0.00 206
1.67 MAX 0.28 206 -0.25 206 0.00 206 0.00 206
MIN 0.28 206 -0.25 206 0.00 206 0.00 206
2.50 MAX 0.39 206 -0.53 206 0.00 206 0.00 206
MIN 0.39 206 -0.53 206 0.00 206 0.00 206
3.33 MAX 0.49 206 -0.90 206 0.00 206 0.00 206
MIN 0.49 206 -0.90 206 0.00 206 0.00 206
4.17 MAX 0.56 206 ~-1.34 206 0.00 206 0.00 206
MIN 0.56 206 -1.34 206 0.00 206 0.00 206
5.00 MAX 0.62 206 -1.83 206 0.00 206 0.00 206
MIN 0.62 206 -1.83 206 0.00 206 0.00 206
5.83 MAX 0.65 206 -2.36 206 0.00 206 0.00 206
MIN 0.65 206 -2.36 206 0.00 206 0.00 206
6.67 MAX 0.67 206 -2.91 206 0.00 206 0.00 206
MIN 0.67 206 -2.91 206 0.00 206 0.00 206
7.50 MAX 0.67 206 -3.47 206 0.00 206 0.00 206
MIN 0.67 206 -3.47 206 0.00 206 0.00 206
8.33 MAX 0.65 206 -4.02 206 0.00 206 0.00 206
MIN 0.65 206 -4.02 206 0.00 206 0.00 206
9.17 MAX 0.61 206 -4.55 206 0.00 206 0.00 206
MIN 0.61 206 -4.55 206 0.00 206 0.00 206
10.00 MAX 0.55 206 -5.03 206 0.00 206 0.00 206
MIN 0.55 206 -5.03 206 0.00 206 0.00 206
MAX/MIN FORCE VALUES FOR MEMB 1, AMONGST ALL SECT LOCATIONS

FY/ DIST LD Mz / DIST LD
FZ DIST LD MY DIST LD FX DIST LD

MAX. 0.67 6.67 201 0.00 0.00 201
0.00 0.00 201 0.00 0.00 201 6.73 C 0.00 203

MIN. 0.00 0.00 206 -5.03 10.00 206
0.00 10.00 206 0.00 10.00 206 3.91 ¢ 10.00 202
2 0.00 MAX 0.00 206 0.00 206 0.00 206 0.00 206
MIN 0.00 206 0.00 206 0.00 206 0.00 206
0.83 MAX -0.15 206 0.06 206 0.00 206 0.00 206
MIN -0.15 206 0.06 206 0.00 206 0.00 206
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1.67 MAX -0.28 206 0.25 206 0.00 206 0.00 206
MIN -0.28 206 0.25 206 0.00 206 0.00 206
2.50 MAX -0.39 206 0.53 206 0.00 206 0.00 206
MIN -0.39 206 0.53 206 0.00 206 0.00 206
3.33 MAX -0.49 206 0.90 206 0.00 206 0.00 206
MIN -0.49 206 0.90 206 0.00 206 0.00 206
4.17 MAX -0.56 206 1.34 206 0.00 206 0.00 206
MIN -0.56 206 1.34 206 0.00 206 0.00 206
5.00 MAX -0.62 206 1.83 206 0.00 206 0.00 206
MIN -0.62 206 1.83 206 0.00 206 0.00 206
5.83 MAX -0.65 206 2.36 206 0.00 206 0.00 206
MIN -0.65 206 2.36 206 0.00 206 0.00 206
6.67 MAX -0.67 206 2.91 206 0.00 206 0.00 206
MIN -0.67 206 2.91 206 0.00 206 0.00 206
7.50 MAX -0.67 206 3.47 206 0.00 206 0.00 206
MIN -0.67 206 3.47 206 0.00 206 0.00 206
8.33 MAX -0.65 206 4.02 206 0.00 206 0.00 206
MIN -0.65 206 4.02 206 0.00 206 0.00 206
9.17 MAX -0.61 206 4.55 206 0.00 206 0.00 206
MIN ~-0.61 206 4.55 206 0.00 206 0.00 206
10.00 MAX -0.55 206 5.03 206 0.00 206 0.00 206
MIN -0.55 206 5.03 206 0.00 206 0.00 206
O
| MAX/MIN FORCE VALUES FOR MEMB 2, AMONGST ALL SECT LOCATIONS
i FY/ DIST LD MZ/ DIST LD
i FZ DIST LD MY DIST LD FX DIST LD
|
| MAX. 0.00 0.00 201 5.03 10.00 201
! 0.00 0.00 201 0.00 0.00 201 4.36 ¢ 0.00 206
| MIN. -0.67 6.67 206 0.00 0.00 206
| 0.00 10.00 206 0.00 10.00 206 0.89 C 10.00 201
3 0.00 MAX 6.73 203 -7.02 202 0.00 206 0.00 206
MIN 3.91 202 -8.19 203 0.00 206 0.00 206
2.17 MAX 5.81 204 -8.73 201 0.00 206 0.00 206
MIN 0.64 201 -22.04 203 0.00 206 0.00 206
4.33 MAX 5.67 204 -9.96 201 0.00 206 0.00 206
MIN 0.11 202 -33.02 204 0.00 206 0.00 206
6.50 MAX 4.74 205 -10.90 201 0.00 206 0.00 206
MIN -0.75 203 -39.85 204 0.00 206 0.00 206
8.67 MAX 3.81 206 -11.53 201 0.00 206 0.00 206
MIN -0.89 203 -47.45 205 0.00 206 0.00 206
10.83 MAX 3.67 206 -11.86 201 0.00 206 0.00 206
MIN -1.81 204 -50.73 206 0.00 206 0.00 206
13.00 MAX 0.00 206 -11.89 201 0.00 206 0.00 206
MIN -2.74 205 -51.47 206 0.00 206 0.00 206
15.17 MAX -0.19 201 -11.62 201 0.00 206 0.00 206
MIN -3.67 206 -50.73 206 0.00 206 0.00 206
17.33 MAX -0.33 201 -11.05 201 0.00 206 0.00 206
MIN -3.81 206 -42.63 206 0.00 206 0.00 206
19.50 MAX -0.47 201 -10.18 201 0.00 206 0.00 206
MIN -3.95 206 -34.22 206 0.00 206 0.00 206
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Tuesday, March 17, 2015, 02:18 pxd

STAAD PLANE -~ PAGE NO. 15
21.67 MAX -0.61 201 -9.01 201 0.00 206 0.00 206
MIN -4.09 206 -25.,52 206 0.00 206 0.00 206
23.83 MAX -0.75 201 -7.54 201 0.00 206 0.00 206
MIN -4.23 206 -16.52 206 0.00 206 0.00 206
26.00 MAX -0.89 201 -5.77 201 0.00 206 0.00 206
MIN -4.36 206 -7.21 206 0.00 206 0.00 206
MAX/MIN FORCE VALUES FOR MEMB 3, AMONGST ALL SECT LOCATIONS
FY/ DIST LD MZ / DIST LD
Fz DIST LD MY DIST LD FX DIST LD
| MAX. 6.73 0.00 203 -5.77 26.00 201
| 0.00 0.00 201 0.00 0.00 201 0.55 T 0.00 201
[ MIN. -4.36 26.00 206 -51.47 13.00 206
| 0.00 26.00 206 0.00 26.00 206 0.55 T 26.00 206

**k%kx%k++ END OF FORCE ENVELOPE FROM INTERNAL STORAGE *# %%k

243, LOAD LIST 301 TO 306
244 . PRINT FORCE ENVELOPE NSECTION 4 ALL

Gy




Tuesday, March 17, 2015, 02:18 PH

STAAD PLANE -- PAGE NO. 16

MEMBER FORCE ENVELOPE

ALL UNITS ARE KIP FEET

MEMB DISTANCE FY LD MZ LD FZ LD MY LD
1 0.00 MAX 0.00 306 0.00 306 0.00 306 0.00 306
MIN 0.00 306 0.00 306 0.00 306 0.00 306
0.83 MAX 0.15 306 -0.06 306 0.00 306 0.00 306
MIN 0.15 306 -0.06 306 0.00 306 0.00 306
1.67 MAX 0.28 306 -0.25 306 0.00 306 0.00 306
MIN 0.28 306 -0.25 306 0.00 306 0.00 306
2.50 MAX 0.39 306 -0.53 306 0.00 306 0.00 306
MIN 0.39 306 -0.53 306 0.00 306 0.00 306
3.33 MAX 0.49 306 -0.90 306 0.00 306 0.00 306
MIN 0.49 306 -0.90 306 0.00 306 0.00 306
4.17 MAX 0.56 306 -1.34 306 0.00 306 0.00 306
MIN 0.56 306 -1.34 306 0.00 306 0.00 306
5.00 MAX 0.62 306 -1.83 306 0.00 306 0.00 306
MIN 0.62 306 -1.83 306 0.00 306 0.00 306
5.83 MAX 0.65 306 -2.36 306 0.00 306 0.00 306
MIN 0.65 306 -2.36 306 0.00 306 0.00 306
6.67 MAX 0.67 306 -2.91 306 0.00 306 0.00 306
MIN 0.67 306 -2.91 306 0.00 306 0.00 306
7.50 MAX 0.67 306 -3.47 306 0.00 306 0.00 306
MIN 0.67 306 -3.47 306 0.00 306 0.00 306
8.33 MAX 0.65 306 -4,02 306 0.00 306 0.00 306
MIN 0.65 306 -4.02 306 0.00 306 0.00 306
9.17 MAX 0.61 306 -4.55 306 0.00 306 0.00 306
MIN 0.61 306 -4.55 306 0.00 306 0.00 306
10.00 MAX 0.55 306 -5.03 306 0.00 306 0.00 306
MIN 0.55 306 -5.03 306 0.00 306 0.00 306
MAX/MIN FORCE VALUES FOR MEMB 1, AMONGST ALL SECT LOCATIONS
FY/ DIST LD MZ/ DIST LD
FZ DIST LD MY DIST LD FX DIST LD
MAX. 0.67 6.67 301 0.00 0.00 301
0.00 0.00 301 0.00 0.00 301 5.28 C 0.00 301
MIN. 0.00 0.00 306 -5.03 10.00 306
0.00 10.00 306 0.00 10.00 306 3.26 ¢ 10.00 305
2 0.00 MAX 0.00 306 0.00 306 0.00 306 0.00 306
MIN 0.00 306 0.00 306 0.00 306 0.00 306
0.83 MAX -0.15 306 0.06 306 0.00 306 0.00 306
MIN -0.15 306 0.06 306 0.00 306 0.00 306
E\'II.‘GSC.%.‘.";‘O!."-Dc-p;?.:.‘.trcr: ts¥Precast Drgin F 200 5 ABRFRYC22312-Wwr\FEALB6XIO-LIVE-Fixed. and Page 16 of 34




STAAD PLANE

1.

i MAX/MIN

MAX.

MIN.

10.

13.

15.

17.

19.

V\NINGSCANYON PepartmentsiPyecast in

67 MAX -0.28 306 0.25 306

MIN -0.28 306 0.25 306

.50 MAX -0.39 306 0.53 306

MIN -0.39 306 0.53 306

.33 MaX -0.49 306 0.90 306

MIN -0.49 306 0.90 306

.17 MAX -0.56 306 1.34 306

MIN -0.56 306 1.34 306

.00 MAX -0.62 306 1.83 306

MIN -0.62 306 1.83 306

.83 MAX -0.65 306 2.36 306

MIN -0.65 306 2.36 306

.67 MAX -0.67 306 2.91 306

MIN -0.67 306 2.91 306

.50 MaAaX -0.67 306 3.47 306

MIN -0.67 306 3.47 306

.33 MAX -0.65 306 4.02 306

MIN -0.65 306 4.02 306

.17 MAX -0.61 306 4.55 306

MIN -0.61 306 4.55 306

.00 MAX -0.55 306 5.03 306

MIN -0.55 306 5.03 306
FORCE VALUES FOR MEMB 2, AMONGST
FY/ DIST LD MZ/ DIST
rz DIST LD MY DIST
0.00 0.00 301 5.03 10.00
0.00 0.00 301 0.00 0.00
-0.67 6.67 306 0.00 0.00
0.00 10.00 306 0.00 10.00

.00 MAX 5.28 301 -6.75 305

MIN 3.26 305 -7.59 301

.17  MAX 4.64 302 -9.10 301

MIN 0.62 301 -17.59 302

.33 MAX 4.00 303 -10.30 301

MIN -0.02 302 -25.09 303

.50 MAX 3.35 304 -11.20 301

MIN -0.67 303 ~31.33 303

.67 MAX 3.21 304 -11.80 301

MIN -0.80 303 -37.21 304

83 MAX 2.57 305 -12.10 301
MIN -1.45 304 -38.33 305

00 MAX 1.86 306 -12.10 301
MIN -2.09 305 -39.22 305

17  MAX -0.21 301 -11.79 301

MIN -2.80 306 -40.90 306

33 MAX -0.35 301 -11.19 301
MIN -2.94 306 -34.69 306

50 MAX -0.49 301 -10.29 301

MIN -3.07 306 -28.18 306

aeering\Calculations\Bridgerat

ALL
LD
LD

-- PAGE NO.
0.00 306 0.00
0.00 306 0.00
0.00 306 0.00
0.00 306 0.00
0.00 306 0.00
0.00 306 0.00
0.00 306 0.00
0.00 306 0.00
0.00 306 0.00
0.00 306 0.00
0.00 306 0.00
0.00 306 0.00
0.00 306 0.00
0.00 306 0.00
0.00 306 0.00
0.00 306 0.00
0.00 306 0.00
0.00 306 0.00
0.00 306 0.00
0.00 306 0.00
0.00 306 0.00
0.00 306 0.00
SECT LOCATIONS

FX DIST

3.49 C 0.00

0.90 C 10.00
0.00 306 0.00
0.00 306 0.00
0.00 306 0.00
0.00 306 0.00
0.00 306 0.00
0.00 306 0.00
0.00 306 0.00
0.00 306 0.00
0.00 306 0.00
0.00 306 0.00
0.00 306 0.00
0.00 306 0.00
0.00 306 0.00
0.00 306 0.00
0.00 306 0.00
0.00 306 0.00
0.00 306 0.00
0.00 306 0.00
0.00 306 0.00
0.00 306 0.00
LRFRYC22312-VTAFEAN26x10-LF

Tuesday,
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306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306

LD

306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306

March 17,

2015,
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Tuesday, March 17, 2015, 02:18 pPM

S-TAAD PLANE - R ) -- PAGE NO. 18 B
21.67 MAX -0.63 301 -9.08 301 0.00 306 0.00 306
MIN -3.21 306 -21.37 306 0.00 306 0.00 306
23.83 MAX -0.76 301 -7.58 301 0.00 306 0.00 306
MIN -3.35 306 -14.26 306 0.00 306 0.00 306
26.00 MAX -0.90 301 -5.77 301 0.00 306 0.00 306
MIN -3.49 306 -6.85 306 0.00 306 0.00 306
MAX/MIN FORCE VALUES FOR MEMB 3, AMONGST ALL SECT LOCATIONS
| FYy/ DIST LD MzZ/  DIST LD
' FZ DIST LD MY DIST LD FX DIST LD
MAX. 5.28 0.00 301 -5.77 26.00 301
0.00 0.00 301 0.00 0.00 301 0.55 T 0.00 301
: MIN. -3.49 26.00 306 -40.90 15.17 306
| 0.00 26.00 306 0.00 26.00 306 0.55 T 26.00 306
*kkkkkxk*% END OF FORCE ENVELOPE FROM INTERNAL STORAGE **#****&%kx%
245, LOAD LIST 401 TO 406
246. PRINT FORCE ENVELOPE NSECTION 4 ALL
VIKINGSCANYON Wepar tment§\Precast EngineeringiCalcslationsiBridgeRatingi2015\&RFR C’2’:A3—_ P -FLH 26x10-LEVE-Fixed.anl Page IRt of 3¢



STAAD PLANE

MEMBER FORCE ENVELOPE

-- PAGE NO.

19

Tuesday, March 17,

LD

406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406

LD

406
406
406
406

ALL UNITS ARE KIP FEET
MEMB DISTANCE FY LD Mz LD FZz LD MY
1 0.00 MAX 0.00 406 0.00 406 0.00 406 0.00
MIN 0.00 406 0.00 406 0.00 406 0.00
0.83 MAX 0.15 406 -0.06 406 0.00 406 0.00
MIN 0.15 406 -0.06 406 0.00 406 0.00
1.67 MAX 0.28 406 -0.25 406 0.00 406 0.00
MIN 0.28 406 -0.25 406 0.00 406 0.00
2.50 MAX 0.39 406 -0.53 406 0.00 406 0.00
MIN 0.39 406 -0.53 406 0.00 406 0.00
3.33 MAX 0.49 406 -0.90 406 0.00 406 0.00
MIN 0.49 406 -0.90 406 0.00 406 0.00
4.17 MAX 0.56 406 -1.34 406 0.00 406 0.00
MIN 0.56 406 -1.34 406 0.00 406 0.00
5.00 MAX 0.62 406 -1.83 406 0.00 406 0.00
MIN 0.62 406 -1.83 406 0.00 406 0.00
5.83 MAX 0.65 406 -2.36 406 0.00 406 0.00
MIN 0.65 406 -2.36 406 0.00 406 0.00
6.67 MAX 0.67 406 -2.91 406 0.00 406 0.00
MIN 0.67 406 -2.91 406 0.00 406 0.00
7.50 MAX 0.67 406 -3.47 406 0.00 406 0.00
MIN 0.67 406 -3.47 406 0.00 406 0.00
8.33 MAX 0.65 406 -4.02 406 0.00 406 0.00
MIN 0.65 406 -4.02 406 0.00 406 0.00
9.17 MAX 0.61 406 -4.55 406 0.00 406 0.00
MIN 0.61 406 -4.55 406 0.00 406 0.00
10.00 MAX 0.55 406 -5.03 406 0.00 406 0.00
MIN 0.55 406 -5.03 406 0.00 406 0.00
e it T
| MAX/MIN FORCE VALUES FOR MEMB 1, AMONGST ALL SECT LOCATIONS
FY/ DIST LD MZ/  DIST LD
FZ DIST LD MY DIST LD FX DIST
MAX 0.67 6.67 401 0.00 0.00 401
0.00 0.00 401 0.00 0.00 401 4.61 C 0.00
MIN 0.00 0.00 406 -5.03 10.00 406
0.00 10.00 406 0.00 10.00 406 2.80 ¢ 10.00
2 0.00 MAX 0.00 406 0.00 406 0.00 406 0.00
MIN 0.00 406 0.00 406 0.00 406 0.00
0.83 MAX -0.15 406 0.06 406 0.00 406 0.00
MIN -0.15 406 0.06 406 0.00 406 0.00
GSCANYON\Depa tTDntS\P!OCJSg EngineeriwgiCalculations\Bridgerating 2';5?LAF§1C22?A2— TLFEALN26x16-LT
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STAAD PLANE

1.67

2.

50

.33

.17

.00

.83

.67

.50

.33

.17

.00

MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN

-0,
-0.
-0.
-0.
-0.
-0
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0
-0.
-0.
-0.
~0.
-0.
-0
~-0.
-0.

28
28
39
39
49

.49

56
56
62
62
65
65
67

.67

67
67
65
65
61

.61

55
55

406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406

DO OO D000 OODODOOOOO

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

Tuesday, March 17,

20

406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406

FORCE VALUES FOR MEMB

10.

13.

15.

17.

19.

.00

.17

.33

.50

.67

83

00

17

33

50

FY/
Fz

MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN

DIST
DIST

0.00
0.00
6.67
10.00

NOWOoOWwo wN &

i
N o

LU R N Y R (R B [ |
NONONO R~ O

.61
.80
.96
.66
.83
.27
.18
.33
.52
.47
.38
.11
.02
.75
.17
.42
.31
.55
.45
.69

LD
LD

403
402
404
401
404
402
405
403
406
403
406
404
406
405
401
406
401
406
401
406

0.25 406
0.25 406
0.53 406
0.53 406
0.90 406
0.90 406
1.34 406
1.34 406
1.83 406
1.83 406
2.36 406
2.36 406
2.91 406
2.91 406
3.47 406
3.47 406
4.02 406
4.02 406
4.55 406
4.55 406
5.03 406
5.03 406
2, AMONGST
MZ/ DIST
MY DIST
5.03 10.00
0.00 0.00
0.00 0.00
0.00 10.00
-6.56 402
-7.31 403
-8.25 401
-16.77 403
-9.53 401
-24.28 404
-10.50 401
-29.03 404
-11.18 401
~-34.16 405
-11.55 401
-36.70 406
-11.62 401
-37.19 406
-11.40 401
-36.62 406
-10.87 401
-31.24 406
-10.04 401
-25.55 406

ALL SECT

OO OO OO OO OO0 OOO

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

~- PAGE NO.

406 0.00
406 0.00
406 0.00
406 0.00
406 0.00
406 0.00
406 0.00
406 0.00
406 0.00
406 0.00
406 0.00
406 0.00
406 0.00
406 0.00
406 0.00
406 0.00
406 0.00
406 0.00
406 0.00
406 0.00
406 0.00
406 0.00

LOCATIONS

FX DIST
3.11 ¢C 0.00
0.87 Cc 10.00
406 0.00
406 0.00
406 0.00
406 0.00
406 0.00
406 0.00
406 0.00
406 0.00
406 0.00
406 0.00
406 0.00
406 0.00
406 0.00
406 0.00
406 0.00
406 0.00
406 0.00
406 0.00
406 0.00
406 0.00

LD

406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406

2015, 02:18 PH
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Tuesday, March 17, 2015, 02:18 PM

STAAD PLANE -- PAGE NO. 21
21.67 MAX -0.59 401 -8.92 401 0.00 406 0.00 406
MIN -2.83 406 -19.56 406 0.00 406 0.00 406
23.83 MAX -0.73 401 -7.49 401 0.00 406 0.00 406
MIN -2.97 406 -13.28 406 0.00 406 0.00 406
26.00 MAX -0.87 401 -5.76 401 0.00 406 0.00 406
MIN ~-3.11 406 -6.69 406 0.00 406 0.00 406
| MAX/MIN FORCE VALUES FOR MEMB 3, AMONGST ALL SECT LOCATIONS
| FY/ DIST LD MZ/ DIST LD
| FZ DIST LD MY DIST LD FX DIST LD
)
MAX. 4.61 0.00 403 -5.76 26.00 401
0.00 0.00 401 0.00 0.00 401 0.55 T 0.00 401
. MIN. -3.11 26.00 406 -37.19 13.00 406
i 0.00 26.00 406 0.00 26.00 406 0.55 T 26.00 406

***x%k*%k*+* END OF FORCE ENVELOPE FROM INTERNAL STORAGE *#*#**#**#*x%*

247. LOAD LIST 501 TO 507
248. PRINT FORCE ENVELOPE NSECTION 4 ALL

Page 21 of i4
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Tuesday, March 17, 2015, 02:18 PH

STAAD PLANE -- PAGE NO. 22

MEMBER FORCE ENVELOPE

ALL UNITS ARE KIP FEET

MEMB DISTANCE FY LD Mz LD FZ LD MY LD

1 0.00 MAX 0.00 507 0.00 507 0.00 507 0.00 507
MIN 0.00 507 0.00 507 0.00 507 0.00 507
0.83 MAX 0.15 507 -0.06 507 0.00 507 0.00 507
MIN 0.15 507 -0.06 507 0.00 507 0.00 507
1.67 MAX 0.28 507 -0.25 507 0.00 507 0.00 507
MIN 0.28 507 -0.25 507 0.00 507 0.00 507
2.50 MAX 0.39 507 -0.53 507 0.00 507 0.00 507
MIN 0.39 507 -0.53 507 0.00 507 0.00 507
3.33 MAX 0.49 507 -0.90 507 0.00 507 0.00 507
MIN 0.49 507 -0.90 507 0.00 507 0.00 507
4.17 MAX 0.56 507 -1.34 507 0.00 507 0.00 507
MIN 0.56 507 -1.34 507 0.00 507 0.00 507
5.00 MAX 0.62 507 -1.83 507 0.00 507 0.00 507
MIN 0.62 507 -1.83 507 0.00 507 0.00 507
5.83 MAX 0.65 507 -2.36 507 0.00 507 0.00 507
MIN 0.65 507 -2.36 507 0.00 507 0.00 507
6.67 MAX 0.67 507 -2.91 507 0.00 507 0.00 507
MIN 0.67 507 -2.91 507 0.00 507 0.00 507
7.50 MAX 0.67 507 -3.47 507 0.00 507 0.00 507
MIN 0.67 507 -3.47 507 0.00 507 0.00 507
8§.33 MAX 0.65 507 -4.02 507 0.00 507 0.00 507
MIN 0.65 507 -4.02 507 0.00 507 0.00 507
9.17 MAX 0.61 507 -4.55 507 0.00 507 0.00 507
MIN 0.61 507 -4.55 507 0.00 507 0.00 507
10.00 MAX 0.55 507 -5.03 507 0.00 507 0.00 507
MIN 0.55 507 -5.03 507 0.00 507 0.00 507
MAX/MIN FORCE VALUES FOR MEMB 1, AMONGST ALL SECT LOCATIONS
FY/ DIST LD Mz / DIST LD
FZ DIST LD MY DIST LD FX DIST LD
MAX. 0.67 6.67 501 0.00 0.00 501
0.00 0.00 501 0.00 0.00 501 7.61 C 0.00 504
MIN. 0.00 0.00 507 -5.03 10.00 507
0.00 10.00 507 0.00 10.00 507 3.30 C 10.00 502
2 0.00 MAX 0.00 507 0.00 507 0.00 507 0.00 507
MIN 0.00 507 0.00 507 0.00 507 0.00 507
0.83 MAX -0.15 507 0.06 507 0.00 507 0.00 507
MIN -0.15 507 0.06 507 0.00 507 0.00 507

e, anl Rage 22 cf 34
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Tuesday, March 17, 2015, 02:18 PM

STAAD PLANE -- PAGE NO. 23

1.67 MAX -0.28 507 0.25 507 0.00 507 0.00 507

MIN -0.28 507 0.25 507 0.00 507 0.00 507

2.50 MAX -0.39 507 0.53 507 0.00 507 0.00 507

MIN -0.39 507 0.53 507 0.00 507 0.00 507

3.33 MAX ~-0.49 507 0.90 507 0.00 507 0.00 507

MIN -0.49 507 0.90 507 0.00 507 0.00 507

4.17 MAX -0.56 507 1.34 507 0.00 507 0.00 507

MIN -0.56 507 1.34 507 0.00 507 0.00 507

5.00 MAX -0.62 507 1.83 507 0.00 507 0.00 507

MIN -0.62 507 1.83 507 0.00 507 0.00 507

5.83 MAX -0.65 507 2.36 507 0.00 507 0.00 507

MIN -0.65 507 2.36 507 0.00 507 0.00 507

6.67 MAX -0.67 507 2.91 507 0.00 507 0.00 507

MIN -0.67 507 2.91 507 0.00 507 0.00 507

7.50 MAX -0.67 507 3.47 507 0.00 507 0.00 507

MIN -0.67 507 3.47 507 0.00 507 0.00 507

8.33 MAX -0.65 507 4.02 507 0.00 507 0.00 507

MIN -0.65 507 4.02 507 0.00 507 0.00 507

9.17 MAX -0.61 507 4.55 507 0.00 507 0.00 507

MIN -0.61 507 4.55 507 0.00 507 0.00 507

10.00 MAX -0.55 507 5.03 507 0.00 507 0.00 507

MIN -0.55 507 5.03 507 0.00 507 0.00 507

MAX/MIN FORCE VALUES FOR MEMB 2, AMONGST ALL SECT LOCATIONS

FY/ DIST LD MZ/ DIST LD

FZ DIST LD MY DIST LD FX DIST LD
| MAX. 0.00 0.00 501 5.03 10.00 501

i 0.00 0.00 501 0.00 0.00 501 5.39 C 0.00 507
| MIN. -0.67 6.67 507 0.00 0.00 507

i 0.00 10.00 507 0.00 10.00 507 0.88 ¢ 10.00 501

3 0.00 MAX 7.61 504 -6.77 502 0.00 507 0.00 507

MIN 3.30 502 -8.56 504 0.00 507 0.00 507

2.17 MAX 6.52 505 -8.47 501 0.00 507 0.00 507

MIN 0.65 501 -22.44 505 0.00 507 0.00 507

4.33 MAX 5.43 506 -9.72 501 0.00 507 0.00 507

MIN 0.19 502 -35.48 505 0.00 507 0.00 507

6.50 MAX 5.29 506 -10.68 501 0.00 507 0.00 507

MIN -0.52 503 -43.53 506 0.00 507 0.00 507

8.67 MAX 4.21 507 -11.33 501 0.00 507 0.00 507

MIN -0.65 503 -50.13 506 0.00 507 0.00 507

10.83 MAX 2.19 506 -11.69 501 0.00 507 0.00 507

MIN -1.57 504 -55.02 506 0.00 507 0.00 507

13.00 MAX 1.10 507 -11.74 501 0.00 507 0.00 507

MIN -2.66 505 -55.36 507 0.00 507 0.00 507

15.17 MAX -0.18 501 -11.50 501 0.00 507 0.00 507

MIN -3.75 506 ~54.29 507 0.00 507 0.00 507

17.33 MAX -0.32 501 -10.95 501 0.00 507 0.00 507

MIN -3.89 506 -50.09 507 0.00 507 0.00 507

19.50 MAX -0.46 501 -10.11 501 0.00 507 0.00 507

MIN -4.98 507 -41.34 507 0.00 507 0.00 507

Rage 23 of 33
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STAAD

PLANE

21.67

23.83

26.00

MAX -0.
MIN -5.
MAX -0.
MIN -5.
MAX -0.
MIN -5.

60
12
74
25
88
39

501
507
501
507
501
507

-8.
-30.
-7.
-19.

-5

-7.

96
41
51
17
.76
64

501
507
501
507
501
507

OO OoOOoC OO

.00
.00
.00
.00
.00
.00

ALL SECT

MAX/MIN FORCE VALUES FOR

hkkkk Ak *kt* END

FY/ DIST
FZ DIST
.61 0.00
.00 0.00
.39 26.00
.00 26.00

L

MEMB

D

3

MZ/
MY

-5.
0.
-55.

OF FORCE ENVELOPE FROM

249. LOAD LIST 601 TO 608
250, PRINT FORCE ENVELOPE NSECTION 4 ALL

neering

76
00
36

.00

INTERNAL STORAGE ******x%%%

, AMONGST

DIST
DIST

26.00

0.00
13.00
26.00

LD
LD

Tuesday,
-- PAGE NO. 24
507 0.00 507
507 0.00 507
507 0.00 507
507 0.00 507
507 0.00 507
507 0.00 507
LOCATIONS
FX DIST LD
0.55 T 0.00 501
0.55 T 26.00 507

CglculationsiBridgeRatina| 2015 VLRFRC22312-VTIIEAN

March 17,

2015, 02:18 PM



STAAD PLANE

MEMBER FORCE ENVELOPE

ALL UNITS ARE KIP FEET

MEMB DISTANCE

.00

.83

.67

.50

.33

.17

.00

.83

.67

.50

.33

.17

.00

MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN

MIN
MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN

F

C OO0 OO ODOOODODODODOOODOOOCOOO O

Y

.00
.00
.15
.15
.28
.28
.39
.39
.49
.49
.56
.56
.62
.62
.65
.65
.67
.67
.67
.67
.65
.65
.61
.61
.55
.55

LD

608
608
608
608
608
608
608
608
608
608
608
608
608
608
608
608
608
608
608
608
608
608
608
608
608
608

0.00
0.06
0.06

-0.25

0.25
0.53
0.53
0.90
0.90

-1.34

1.34
1.83
1.83
2.36
2.36
2.91
2.91
3.47
3.47

-4.02

4.02
4.55
4.55
5.03
5.03

LD

608
608
608
608
608
608
608
608
608
608
608
608
608
608
608
608
608
608
608
608
608
608
608
608
608
608

~- PAGE NO.

Tuesday,

25

LD

608
608
608
608
608
608
608
608
608
608
608
608
608
608
608
608
608
608
608
608
608
608
608
608
608
608

FORCE VALUES FOR MEMB

FY/
FZ

1, AMONGST ALL SECT

LD

603

MAX
MIN
MAX
MIN

DIST LD MZ/ DIST LD
DIST LD MY DIST LD
6.67 601 0.00 0.00 601
0.00 601 0.00 0.00 601
0.00 608 -5.03 10.00 608
10.00 608 0.00 10.00 608
0.00 608 0.00 608
0.00 608 0.00 608
-0.15 608 0.06 608
-0.15 608 0.06 608
aeeriagiCalculationsi\BridgeRatingi20i5

FZ LD MY
0.00 608 0.00
0.00 608 0.00
0.00 608 0.00
0.00 608 0.00
0.00 608 0.00
0.00 608 0.00
0.00 608 0.00
0.00 608 0.00
0.00 608 0.00
0.00 608 0.00
0.00 608 0.00
0.00 608 0.00
0.00 608 0.00
0.00 608 0.00
0.00 608 0.00
0.00 608 0.00
0.00 608 0.00
0.00 608 0.00
0.00 608 0.00
0.00 608 0.00
0.00 608 0.00
0.00 608 0.00
0.00 608 0.00
0.00 608 0.00
0.00 608 0.00
0.00 608 0.00
LOCATIONS

FX DIST

6.50 C 0.00

3.46 C 10.00
0.00 608 0.00
0.00 608 0.00
0.00 608 0.00
0.00 608 0.00
LRFRYC223V2-UPLEEA 26x10-LIV.

608
608
608
608

-Fixed.anl

March 17,

2015, 02:18 PM
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Tuesday, March 17, 2015, 02:18 pM

-- PAGE NO. 26

STAAD PLANE
1.67 MAX ~-0.28 608 0.25 608 0.00 608 0.00 608
MIN -0.28 608 0.25 608 0.00 608 0.00 608
2.50 MAX -0.39 608 0.53 608 0.00 608 0.00 608
MIN -0.39 608 0.53 608 0.00 608 0.00 608
3.33 MAX -0.49 608 0.90 608 0.00 608 0.00 608
MIN -0.49 608 0.90 608 0.00 608 0.00 608
4.17 MAX -0.56 608 1.34 608 0.00 608 0.00 608
MIN -0.56 608 1.34 608 0.00 608 0.00 608
5.00 MAX -0.62 608 1.83 608 0.00 608 0.00 608
MIN ~0.62 608 1.83 608 0.00 608 0.00 608
5.83 MAX -0.65 608 2.36 608 0.00 608 0.00 608
MIN ~0.65 608 2.36 608 0.00 608 0.00 608
6.67 MAX -0.67 608 2.91 608 0.00 608 0.00 608
MIN -0.67 608 2.91 608 0.00 608 0.00 608
7.50 MAX -0.67 608 3.47 608 0.00 608 0.00 608
MIN -0.67 608 3.47 608 0.00 608 0.00 608
8.33 MAX -0.65 608 4.02 608 0.00 608 0.00 608
MIN -0.65 608 4.02 608 0.00 608 0.00 608
9.17 MAX -0.61 608 4.55 608 0.00 608 0.00 608
MIN -0.61 608 4.55 608 0.00 608 0.00 608
10.00 MAX -0.55 608 5.03 608 0.00 608 0.00 608
MIN -0.55 608 5.03 608 0.00 608 0.00 608
MAX/MIN FORCE VALUES FOR MEMB 2, AMONGST ALL SECT LOCATIONS
| FY/ DIST LD MZ/ DIST LD
| FZ DIST LD MY DIST LD FX DIST LD
|
| MAX. 0.00 0.00 601 5.03 10.00 601
0.00 0.00 601 0.00 0.00 601 5.89 C 0.00 608
MIN. -0.67 6.67 608 0.00 0.00 608
0.00 10.00 608 0.00 10.00 608 0.88 C 10.00 601
3 0.00 MAX 6.50 603 -6.84 607 0.00 608 0.00 608
MIN 3.46 607 -8.10 603 0.00 608 0.00 608
2.17 MAX 5.60 604 -8.68 601 0.00 608 0.00 608
MIN 0.64 601 -21.46 603 0.00 608 0.00 608
4.33 MAX 5.46 604 -9.91 601 0.00 608 0.00 608
MIN 0.12 602 -32.05 604 0.00 608 0.00 608
6.50 MAX 4.56 605 -10.85 601 0.00 608 0.00 608
MIN -0.70 603 -38.64 604 0.00 608 0.00 608
8.67 MAX 3.67 606 ~11.49 601 0.00 608 0.00 608
MIN -0.84 603 -45.96 605 0.00 608 0.00 608
10.83 MAX 3.53 606 -11.83 601 0.00 608 0.00 608
MIN -1.74 604 -49.13 606 0.00 608 0.00 608
13.00 MAX 2.63 607 -11.86 601 0.00 608 0.00 608
MIN -2.63 605 -49.85 606 0.00 608 0.00 608
15.17 MAX 1.58 608 -11.60 601 0.00 608 0.00 608
MIN -3.53 606 -49.13 606 0.00 608 0.00 608
17.33 MAX -0.33 601 -11.03 601 0.00 608 0.00 608
MIN -3.67 606 -45.96 607 0.00 608 0.00 608
19.50 MAX -0.47 601 -10.17 601 0.00 608 0.00 608
MIN -4.56 607 -39.70 608 0.00 608 0.00 608

VAKINGSCANYON \DepartmentsiPrecast BngineeringiCalcnlations\BridyeRating 2015 ERFRYC22332-WT\FEA\26510-LEVE-Fixed. anl Fege 26 of 34



Tuesday, March 17, 2015, 02:18 PM

STAAD PLANE -- PAGE NO. 27
21.67 MAX -0.61 601 -9.00 601 0.00 608 0.00 608
MIN -5.61 608 -32.77 608 0.00 608 0.00 608
23.83 MAX -0.75 601 -7.53 601 0.00 608 0.00 608
MIN -5.75 608 -20.46 608 0.00 608 0.00 608
26.00 MAX -0.88 601 -5.77 601 0.00 608 0.00 608
MIN -5.89 608 -7.84 608 0.00 608 0.00 608
MAX/MIN FORCE VALUES FOR MEMB 3, AMONGST ALL SECT LOCATIONS
FY/ DIST LD MZ/ DIST LD
FZ DIST LD MY DIST LD FX DIST LD
| MAX. 6.50 0.00 603 -5.77 26.00 601
| 0.00 0.00 601 0.00 0.00 601 0.55 T 0.00 601
| MIN. -5.89 26.00 608 -49.85 13.00 606
| 0.00 26.00 608 0.00 26.00 608 0.55 T 26.00 608

x*%*x%*+%* END OF FORCE ENVELOPE FROM INTERNAL STORAGE **#*%##*%%x

251. LOAD LIST 701 TO 709
252. PRINT FORCE ENVELOPE NSECTION 4 ALL
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Tuesday, March 17, 20i5, 02:18 PM

STAAD PLANE ) -- DAGE NO. 28

MEMBER FORCE ENVELOPE

ALL UNITS ARE KIP FEET

MEMB DISTANCE FY LD Mz LD FZ LD MY LD
1 0.00 MAX 0.00 709 0.00 709 0.00 709 0.00 709
MIN 0.00 709 0.00 709 0.00 709 0.00 709
0.83 MAX 0.15 709 -0.06 709 0.00 709 0.00 709
MIN 0.15 709 -0.06 709 0.00 709 0.00 709
1.67 MAX 0.28 709 -0.25 709 0.00 709 0.00 709
MIN 0.28 709 -0.25 709 0.00 709 0.00 709
2.50 MAX 0.39 709 -0.53 709 0.00 709 0.00 709
MIN 0.39 709 -0.53 709 0.00 709 0.00 709
3.33 MAX 0.49 709 -0.90 709 0.00 709 0.00 709
MIN 0.49 709 -0.90 709 0.00 709 0.00 709
4.17 MAX 0.56 709 -1.34 709 0.00 709 0.00 709
MIN 0.56 709 -1.34 709 0.00 709 0.00 709
5.00 MAX 0.62 709 -1.83 709 0.00 709 0.00 709
MIN 0.62 709 -1.83 709 0.00 709 0.00 709
5.83 MAX 0.65 709 -2.36 709 0.00 709 0.00 709
MIN 0.65 709 -2.36 709 0.00 709 0.00 709
6.67 MAX 0.67 709 -2.91 709 0.00 709 0.00 709
MIN 0.67 709 -2.91 709 0.00 709 0.00 709
7.50 MAX 0.67 709 -3.47 709 0.00 709 0.00 709
MIN 0.67 709 -3.47 709 0.00 709 0.00 709
8.33 MAX 0.65 709 -4.02 709 0.00 709 0.00 709
MIN 0.65 709 -4.02 709 0.00 709 0.00 709
9.17 MAX 0.61 709 -4.55 709 0.00 709 0.00 709
MIN 0.61 709 -4.55 709 0.00 709 0.00 709
10.00 MAX 0.55 709 -5.03 709 0.00 709 0.00 709
MIN 0.55 709 -5.03 709 0.00 709 0.00 709
MAX/MIN FORCE VALUES FOR MEMB 1, AMONGST ALL SECT LOCATIONS
FY/ DIST LD MZ/ DIST LD
F2 DIST LD MY DIST LD FX DIST LD
MAX 0.67 6.67 701 0.00 0.00 701
0.00 0.00 701 0.00 0.00 701 7.25 C 0.00 704
MIN 0.00 0.00 709 -5.03 10.00 709
0.00 10.00 709 0.00 10.00 709 3.17 ¢ 10.00 702
2 0.00 MAX 0.00 709 0.00 709 0.00 709 0.00 709
MIN 0.00 709 0.00 709 0.00 709 0.00 709
0.83 MAX -0.15 709 0.06 709 0.00 709 0.00 709
MIN -0.15 709 0.06 709 0.00 709 0.00 709

T T roroe
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Tuesday, March 17, 2015, 02:18 pPX

STAAD PLANE -- PAGE NO. 29
1.67 MAX -0.28 709 0.25 709 0.00 709 0.00 709
MIN -0.28 709 0.25 709 0.00 709 0.00 709
2.50 MAX -0.39 709 0.53 709 0.00 709 0.00 709
MIN -0.39 709 0.53 709 0.00 709 0.00 709
3.33 MAX -0.49 709 0.90 709 0.00 709 0.00 709
MIN -0.49 709 0.90 709 0.00 709 0.00 709
4.17 MAX -0.56 709 1.34 709 0.00 709 0.00 709
MIN -0.56 709 1.34 709 0.00 709 0.00 709
5.00 MAX -0.62 709 1.83 709 0.00 709 0.00 709
MIN -0.62 709 1.83 709 0.00 709 0.00 709
5.83 MAX -0.65 709 2.36 709 0.00 709 0.00 709
MIN -0.65 709 2.36 709 0.00 709 0.00 709
6.67 MAX -0.67 709 2.91 709 0.00 709 0.00 709
MIN -0.67 709 2.91 709 0.00 709 0.00 709
7.50 MAX -0.67 709 3.47 709 0.00 709 0.00 709
MIN -0.67 709 3.47 709 0.00 709 0.00 709
8.33 MAX -0.65 709 4.02 709 0.00 709 0.00 709
MIN ~0.65 709 4.02 709 0.00 709 0.00 709
9.17 MAX -0.61 709 4.55 709 0.00 709 0.00 709
MIN -0.61 709 4.55 709 0.00 709 0.00 709
10.00 MAX -0.55 709 5.03 709 0.00 709 0.00 709
MIN -0.55 709 5.03 709 0.00 709 0.00 709
MAX/MIN FORCE VALUES FOR MEMB 2, AMONGST ALL SECT LOCATIONS
FY/ DIST LD MZ/ DIST LD
FZ DIST LD MY DIST LD FX DIST LD
MAX. 0.00 0.00 701 5.03 10.00 701
0.00 0.00 701 0.00 0.00 701 7.04 C 0.00 709
MIN. -0.67 6.67 709 0.00 0.00 709
0.00 10.00 709 0.00 10.00 709 0.87 ¢ 10.00 701
3 0.00 MAX 7.25 704 -6.72 702 0.00 709 0.00 709
MIN 3.17 702 -8.41 704 0.00 709 0.00 709
2.17 MAX 6.21 705 -8.41 701 0.00 709 0.00 709
MIN 0.65 701 -21.64 705 0.00 709 0.00 709
4.33 MAX 5.17 706 -9.67 701 0.00 709 0.00 709
MIN 0.21 702 -34.06 705 0.00 709 0.00 709
6.50 MAX 5.04 706 -10.63 701 0.00 709 0.00 709
MIN -0.47 703 -41.74 706 0.00 709 0.00 709
8.67 MAX 4,00 707 -11.29 701 0.00 709 0.00 709
MIN -0.60 703 -48.04 706 0.00 709 0.00 709
10.83 MAX 2.96 708 -11.65 701 0.00 709 0.00 709
MIN -1.48 704 -52.69 706 0.00 709 0.00 709
13.00 MAX 2.82 708 ~11.71 701 0.00 709 0.00 709
MIN -2.52 705 -53.02 707 0.00 709 0.00 709
15.17 MAX 1.69 709 -11.47 701 0.00 709 0.00 709
MIN -3.56 706 -52.00 707 0.00 709 0.00 709
17.33 MAX -0.32 701 -10.93 701 0.00 709 0.00 709
MIN -3.70 706 -48.12 708 0.00 709 0.00 709
19.50 MAX -0.46 701 -10.09 701 0.00 709 0.00 709
MIN -4.74 707 -41.87 708 0.00 709 0.00 709

\KINGSCANYON\Departments\Precast EngineeriagiCalculationsBridgeRating 2615 ERFR\C22312-VT{\FEA\26x30-LIVE-Fived.anl Rage 29 of 34



VVRINGSQANYON \DepartmentstPrecast EZagineeringiCalcwlation§iBridgeRating

Tuesday, March 17, 2015, 02:i8 PM

STAAD PLANE -- PAGE NO. 30
21.67 MAX -0.60 701 -8.95 701 0.00 709 0.00 709
MIN =-5.77 708 -33.53 708 0.00 709 0.00 709
23.83 MAX -0.74 701 -7.51 701 0.00 709 0.00 709
MIN -5.91 708 -22.98 709 0.00 709 0.00 709
26.00 MAX -0.87 701 -5.76 701 0.00 709 0.00 709
MIN -7.04 709 -8.32 709 0.00 709 0.00 709
| MAX/MIN FORCE VALUES FOR MEMB 3, AMONGST ALL SECT LOCATIONS
J FY/ DIST LD Mz / DIST LD
' FZ DIST LD MY DIST LD FX DIST LD
| Max. 7.25 0.00 704 -5.76 26.00 701
| 0.00 0.00 701 0.00 0.00 701 0.55 T 0.00 701
| MIN. -7.04 26.00 709 -53.02 13.00 707
0.00 26.00 709 0.00 26.00 709 0.55 T 26.00 709

*xxxkkkk4kd END OF FORCE ENVELOPE FROM INTERNAL STORAGE *** &%k k%%

253, LOAD LIST 801 TO 809
254, PRINT FORCE ENVELOPE NSECTION 4 ALL



Tuesday, March 17, 2015, 02:18 P

STAAD PLANE -- PAGE NO. 31

MEMBER FORCE ENVELOPE

ALL UNITS ARE KIP FEET

MEMB DISTANCE FY LD MZ LD F2 LD MY LD

1 0.00 MAX 0.00 809 0.00 809 0.00 809 0.00 809

MIN 0.00 809 0.00 809 0.00 809 0.00 809

0.83 MAX 0.15 809 -0.06 809 0.00 809 0.00 809

MIN 0.15 809 -0.06 809 0.00 809 0.00 809

1.67 MAX 0.28 809 -0.25 809 0.00 809 0.00 809

MIN 0.28 809 -0.25 809 0.00 809 0.00 809

2.50 MAX 0.39 809 -0.53 809 0.00 809 0.00 809

MIN 0.39 809 -0.53 809 0.00 809 0.00 809

3.33 MAX 0.49 809 -0.90 809 0.00 809 0.00 809

MIN 0.49 809 -0.90 809 0.00 809 0.00 809

4.17 MAX 0.56 809 ~1.34 809 0.00 809 0.00 809

MIN 0.56 809 -1.34 809 0.00 809 0.00 809

5.00 MAX 0.62 809 -1.83 809 0.00 809 0.00 809

MIN 0.62 809 ~1.83 809 0.00 809 0.00 809

5.83 MAX 0.65 809 -2.36 809 0.00 809 0.00 809

MIN 0.65 809 -2.36 809 0.00 809 0.00 809

6.67 MAX 0.67 809 -2.91 809 0.00 809 0.00 809

MIN 0.67 809 -2.91 809 0.00 809 0.00 809

7.50 MAX 0.67 809 -3.47 809 0.00 809 0.00 809

MIN 0.67 809 -3.47 809 0.00 809 0.00 809

8.33 MAX 0.65 809 -4.02 809 0.00 809 0.00 809

MIN 0.65 809 -4.02 809 0.00 809 0.00 809

9.17 MAX 0.61 809 -4.55 809 0.00 809 0.00 809

MIN 0.61 809 -4.55 809 0.00 809 0.00 809

10.00 MAX 0.55 809 -5.03 809 0.00 809 0.00 809

MIN 0.55 809 -5.03 809 0.00 809 0.00 809

| MAX/MIN FORCE VALUES FOR MEMB 1, AMONGST ALL SECT LOCATIONS

[ FY/ DIST LD MZ/ DIST LD

: FZ DIST LD MY DIST LD FX DIST LD
MAX. 0.67 6.67 801 0.00 0.00 801

0.00 0.00 801 0.00 0.00 801 5.13 C 0.00 809
MIN. 0.00 0.00 809 -5.03 10.00 809

0.00 10.00 809 0.00 10.00 809 2.39 C 10.00 807

2 0.00 MAX 0.00 809 0.00 809 0.00 809 0.00 809

MIN 0.00 809 0.00 809 0.00 809 0.00 809

0.83 MAX -0.15 809 0.06 809 0.00 809 0.00 809

MIN -0.15 809 0.06 809 0.00 809 0.00 809
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Tuesday, March 17, 2015, 02:18 PM

STAAD PLANE -- PAGE NO. 32
1.67 MAX -0.28 809 0.25 809 0.00 809 0.00 809
MIN -0.28 809 0.25 809 0.00 809 0.00 809
2.50 MAX -0.39 809 0.53 809 0.00 809 0.00 809
MIN -0.39 809 0.53 809 0.00 809 0.00 809
3.33 MAaX -0.49 809 0.90 809 0.00 809 0.00 809
MIN -0.49 809 0.90 809 0.00 809 0.00 809
4.17 MAX -0.56 809 1.34 809 0.00 809 0.00 809
MIN -0.56 809 1.34 809 0.00 809 0.00 809
5.00 MAX -0.62 809 1.83 809 0.00 809 0.00 809
MIN -0.62 809 1.83 809 0.00 809 0.00 809
5.83 MAX -0.65 809 2.36 809 0.00 809 0.00 809
MIN ~-0.65 809 2.36 809 0.00 809 0.00 809
6.67 MAX -0.67 809 2.91 809 0.00 809 0.00 809
MIN -0.67 809 2.91 809 0.00 809 0.00 809
7.50 MaAX -0.67 809 3.47 809 0.00 809 0.00 809
MIN -0.67 809 3.47 809 0.00 809 0.00 809
8.33 MAX -0.65 809 4.02 809 0.00 809 0.00 809
MIN -0.65 809 4.02 809 0.00 809 0.00 809
9.17 MAX -0.61 809 4.55 809 0.00 809 0.00 809
MIN -0.61 809 4.55 809 0.00 809 0.00 809
10.00 MAX -0.55 809 5.03 809 0.00 809 0.00 809
MIN -0.55 809 5.03 809 0.00 809 0.00 809
| o
| MAX/MIN FORCE VALUES FOR MEMB 2, AMONGST ALL SECT LOCATIONS
| FY/ DIST LD MZ/ DIST LD
i F2Z DIST LD MY DIST LD FX DIST LD
MAX. 0.00 0.00 801 5.03 10.00 801
0.00 0.00 801 0.00 0.00 801 4.54 C 0.00 809
MIN. -0.67 6.67 809 0.00 0.00 809
0.00 10.00 809 0.00 10.00 809 0.86 C 10.00 801
3 0.00 MAX 5.13 809 -6.39 807 0.00 809 0.00 809
MIN 2.39 807 -7.53 809 0.00 809 0.00 809
2.17 MAX 3.59 804 -8.15 801 0.00 809 0.00 809
MIN 0.66 801 -15.70 803 0.00 809 0.00 809
4.33 MAX 3.45 804 -9.44 801 0.00 809 0.00 809
MIN 0.30 802 -22.51 804 0.00 809 0.00 809
6.50 MAX 2.87 805 -10.42 801 0.00 809 0.00 809
MIN -0.24 803 -26.83 804 0.00 809 0.00 809
8.67 MAX 2.28 806 -11.11 801 0.00 809 0.00 809
MIN -0.38 803 -31.46 805 0.00 809 0.00 809
10.83 MAX 2.14 806 -11.49 801 0.00 809 0.00 809
MIN -0.97 804 -33.52 806 0.00 809 0.00 809
13.00 MAX 1.55 807 -11.57 801 0.00 809 0.00 809
MIN -1.55 805 -34.01 806 0.00 809 0.00 809
15.17 MAX 0.86 808 -11.35 801 0.00 809 0.00 809
MIN -2.14 806 -33.52 806 0.00 809 0.00 809
17.33 MAX 0.02 809 -10.84 801 0.00 809 0.00 809
MIN -2.28 806 -31.46 807 0.00 809 0.00 809
19.50 MAX -0.12 809 -10.02 801 0.00 809 0.00 809
MIN -2.87 807 -27.56 808 0.00 809 0.00 809

ineeringiCalcutations\Bridgerating 2015 \LRFR\C22312-VTYFEA\2653-LIVE-Pixed. anl Page 32 of 33
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Tuesday, March 17, 2015, 02:18 PM

STAAD PLANE -- PAGE NO. 33
21.67 MAX -0.59 801 -8.90 801 0.00 809 0.00 809
MIN -3.56 808 -23.01 808 0.00 809 0.00 809
23.83 MAX -0.72 801 -7.48 801 0.00 809 0.00 809
MIN -3.70 808 -16.63 809 0.00 809 0.00 809
26.00 MAX -0.86 801 -5.76 801 0.00 809 0.00 809
MIN -4.54 809 -7.28 809 0.00 809 0.00 809
MAX/MIN FORCE VALUES FOR MEMB 3, AMONGST ALL SECT LOCATIONS
FY/ DIST LD MZ/ DIST LD
FZz DIST LD MY DIST LD FX DIST LD
MAX. 5.13 0.00 809 -5.76 26.00 801
0.00 0.00 801 0.00 0.00 801 0.55 T 0.00 801
. MIN. -4.54 26.00 809 -34.01 13.00 806
| 0.00 26.00 809 0.00 26.00 809 0.55 T 26.00 809

*xxkkxxxx* END OF FORCE ENVELOPE FROM INTERNAL STORAGE ******kkxxx

255. FINISH

*kkkkhkkkEd kK END OF THE STAAD‘PrO RUN hkkkkhkhhkkhkKx

**%%* DATE= MAR 17,2015 TIME= 14:13:32 ***%*
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Tuesday, March 17, 2015, 02:18 pPX

STAAD PLANE -- T 7% NO. 34

R R R R RS R RN E R R R R R R R R R R EEEEREEE SRS R R R LRSS

For technical assistance on STAAD.Pro, please visit
http://selectservices.bentley.com/en-US/

* *
* *
* *
* Details about additional assistance from *
* Bentley and Partners can be found at program menu *
* Help->Technical Support *
* *
* Copyright (c) 1997-2014 Bentley Systems, Inc.

* http://www.bentley.com *
*
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