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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

50007
DESIGN PARAMETERS:
Concrete:

Design strength f'c

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

Vermont Agency of Transportation

Arch Submital CS14_24_15,_rejected pa

CK'D BY FDB OK'D BY HIS
April 24, 2015
RESUBMIT YES Rejected

BY Carolyn Carlson DATE 5/6/2015
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CONCRETE SYSTEMS INC., STRUCTURAL DESIGN 1of 12

9 COMMERCIAL AVE., CALCULATIONS
HUDSON NH. 03051

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: Confusing in our
b plans but this
=62.4. i i
V=6 £ unitweight of water Ye:=150- of unit weight of concrete should be ,
f 3 pavement weight
Ye:=140- ibf “onit weight of earth DE,:=0.5 ft epth Cover -Min and .the depth N
i ft? varying from 10.08
DB o DE, + DE, oms gt DE,:=1.0 ft Depth of earth Cover -Max "[\(/I) 8.58 f
i ™ 7 Depth of earth Cover -Average aybe more for
future?
. 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.% | ick
b,:=12+in design section width t=16-1m RopIciablBISIEDS
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

Ergin= ClearSp;g-f- 10-ft =1.2 ft Estimate Slab Thickness
AASHTO Table 2.5.2.6.3-1
_ DE,,. - ft . . .
F.:=1+0.2. =1.005 Soil-Structure Interaction
ClearSpan+2-t, Factor
AASHTO Egn 12.11.2.2.1-2
Vermont Agency of Transportation
RECEIVED
CK'D BY FDB OK'D BY HIS
03/17/15 26ftx10ft-Input and Design.mcdx April 24, 2_015

REsuBmIT YES Rejected

By Carolyn Carlson DATE 5/6/2015
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CONCRETE SYSTEMS INC., STRUCTURAL DESIGN 20of 12
9 COMMERCIAL AVE., CALCULATIONS
HUDSON NH. 03051

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



CONCRETE SYSTEMS INC., STRUCTURAL DESIGN 30f12
9 COMMERCIAL AVE., CALCULATIONS
HUDSON NH. 03051
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



CONCRETE SYSTEMS INC., STRUCTURAL DESIGN 4 of 12
9 COMMERCIAL AVE., CALCULATIONS
HUDSON NH. 03051

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



CONCRETE SYSTEMS INC.,
9 COMMERCIAL AVE.,
HUDSON NH. 03051

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



CONCRETE SYSTEMS INC., STRUCTURAL DESIGN 6 of 12
9 COMMERCIAL AVE., CALCULATIONS
HUDSON NH. 03051

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



CONCRETE SYSTEMS INC., STRUCTURAL DESIGN 7 of 12

9 COMMERCIAL AVE., CALCULATIONS
HUDSON NH. 03051

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



CONCRETE SYSTEMS INC., STRUCTURAL DESIGN 8of 12
9 COMMERCIAL AVE., CALCULATIONS
HUDSON NH. 03051

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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9 COMMERCIAL AVE., CALCULATIONS
HUDSON NH. 03051

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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HUDSON NH. 03051

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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9 COMMERCIAL AVE., CALCULATIONS
HUDSON NH. 03051

> {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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HUDSON NH. 03051

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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1

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
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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

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

7
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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
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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
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-

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
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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
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-—- 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

Fednesday, April 01, 2015, 09:54 AM
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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
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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
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.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
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.00
.00
.00
.00
.00
.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
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.00
.00
.00
.00
.00
.00
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.00
.00
.00
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.00
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.00
.00
.00
.00
.00
.00
.00
.00
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.00
.00
.00
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.00
.00
.00
.00
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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
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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
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OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

o QO
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.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.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
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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
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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
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3002
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3008

4000

4001
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4004
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3 300
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= 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
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.00
.00
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.00
.00
.00
.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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.00
.00
.00
.00
.00
.00
.00
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16.
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.00
.61
.00
.19
.00
.87
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.50
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.61
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.19
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.25
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.80
.00
.91
.00
.16
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.74
.00
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.05
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.16
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.79
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.35
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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
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.00
.00
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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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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
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FORCE VALUES FOR
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MIN
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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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2008
2008
2008
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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
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13.00
13.00

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

N OO NN WY
. . s e s s s

MEMB
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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.
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17
41
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32
20
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69
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47
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0.00
0.00
13.00
13.00
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1005
211
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211
1003
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211
100
210
1000
210
1000
209
1000
2008
1000
2008
1000
2008
1000
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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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-—- 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 *
*
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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
0.5’-1" Earth Cover Incl. BM & SF diagrams



PAGE NO.

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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STAAD SPAéE

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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STAAD SPACE

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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by

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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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.

1eeringiCalcilations \CULVERTS-3sided-Bottom-Open 2015 LRFDYC22312\FEAY26x10-5L93-Spring.anl
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Wednesday, April 01, 2015, 09:55 AM

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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Wednesday, April 01, 2015, 09:55 aX

.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

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

2QI5\LRFONC22312\FEA 26x10-HLD 3-Spring.ani

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

Page |
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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
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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
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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
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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,
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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

CANYON\DepartmentsiPrecast Eaginceringi\Calculations\CULVERT

JT
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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
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Wednesday, April 01, 2015, 09:55 3M

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



wednesday, April 01, 2015, 09:55 AM

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
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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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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
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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
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.00
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.00
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.00
.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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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

32 265
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STAAD SPACE -- PAGE NO. 33
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 <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>