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COMPANIES

May 20, 2015

Mr. Jay Lafontaine
GW Tatro Construction
5195 VT Route 15
Jeffersonville, VT

Dear Mr. Lafontaine,
Please submit this letter to supplement the revised drawings and calculations.
Please note:

1. A note on the review requested watertight joints at the wingwall culvert connection. We
wonder why. This connection on past jobs has never been watertight and in fact, with
filter fabric backing, is helpful in assisting the weephole and perforated drain in
preventing water buildup behind the wall.

2. Itis duly noted that the anchor connections have no cover as drawn in the submittal. The
calculations and drawings have been revised to fix this problem while maintaining the 17
embedment which is a manufacturing detail.

3. Please not the calculations for distribution steel (#4 (@ 6 '2") is found at the top of Page 8
in Section 2. The minimum reinforcing (#4 @ 107) is found in the middle of Page 8 in
Section 2. The temperature and shrinkage steel (#4 (@ 127) is found at the top of Page 6
in section 2.

Please contact me with questions or concerns.

Sincerely,

i / 4 /

1//.‘ '
Christopher Vick, P.E.
Director of Engineering
Concrete Systems, Inc.
cvick(@csigroup.com

9 Commercial Street Hudson, New Hampshire 03051 Phone (603) 889-4163
Fax Number: Precast Sales (603) 889-0039
Fax Number: Engineering (603) 598-1344



18-7 1/4"

GENERAL NOTES:

- 172 1/4" - - 36" 1. Reference Standards:
Vo 3-11 1/8" ‘o AASHTO “LRFD Bridge Design Specifications”
36 ASTM C1577
Wingwall connection plate on backside of joint {Typ) \ , .
See Elevations "A~A" & "B-B" on \>, 2 Des:gfi Vsif;ag?ters. .
# 39 perforated drain pipe iheet.é? of 2 for plate desrgngfronf a{m’ X - 10-9 1/2" 190" 10-9 1/2" Forth Co.ver' 05 to 1.0"
to drain out at 4" weep hole ocations. quer alf corners with 2° wide © A . — > c Lo . , ’
& ~ Supplied by CS strip of barrier membrane by Contractor T W >/ R Concrete: Design strength fc = 5000 psi
< / Installed in field by others (Typ) 24% 12" block—out _.LL@ L e a2 e S ! Unit weight = 150 pcf
. for anehor. See Section E it o . <_3;”_..| . L=< L . Reinforcing:  Pedestal/Footing — ASTM A615 (rebar) GR 60, plain{VTAOT Level 1)/\
: —— ea—— _\\ > ' 8'-5 3/4" 10" Jf 20", e S Culvert/Headwall /Wingwall -~ Z-Bar(rebar), GR 60(VTAOT Level If)
= = - Soil: Unit weight = 140 pcf
E) M 1
8% 4" block-out R S g 1 Minimum lateral pressure coefficient .25
& ge “ggfﬂ; e 10" wall £ . 4 S Fo F Maximum lateral pressure coefficient .50
s o "~ Z over to reinforcing: op of top sla oulside faces of walls
f?‘& 2.6 853/4 C { inf g 2”TP ffp lab & {side f f wall.
. ‘ © 1-8 7/8" 8-5 3/4" Ip. T 11/2" elsewhere u.n.o.
_:Jj _____ N ::I mmmmm :_..._ii_ _____ SR  E - i 1 “3/ - 1 = 5 ¥ 1 3. Dimensions include a joint gap. Actual culvert piece length is %" shorter {ie. €2 =
______ __L____ mm_mmmm_!mm_________ .—--l—...................__.____.__ N 2;: 7'"“6‘9.
= Nt S N v v 4. DBS are Dowel Bar Splicers and DI are Dowel Ins. Both are supplied by CS. DI's are
o | ol o |1 o ol 0 A, P pplied by
° | | | L A . to be installed and cut/bent in the field by others as required.
| l | Rl S 8 l =T | 8-2 7/8" A 5. Headwall design taken from coniract drawing S—3604.
N P e P ] . 8-5 3/4" g5 3 6. Water repellant by CS/ on all exposed faces of culvert to 1" in, headwalls and A\
T , T ) i I ) ) e - - wingwalls. Water repellant to be Silane—Siloxane.
6=7" A\ ! | TTOVZA ) 7=6 VZA | 74 1/2 . ] o l A 7. Provide engineer a minimum fourteen (14) days notice prior to the start of
SEENOTE 3 |1 SEENOTE 3 |1 SEE NOTE 3 E F4 I&  F5 | F3A N fabrication and a detailed casting schedule.
i l | " \ ©
| 29-0 1/2" || t TIA Do : 2-6" ;‘_3"__1_.!.._ O ~ CULVERT PIECE SCHEDULE (MX-FA50003C30)
- ] i i ~ . o N 29" A Tip. 32 1/2" \ WARK JQTY] LENGTH | VDS WEIGHT
& E | | =04 % = Ny |y — 1. Bt \ \, T TI 654 "[75.40] 37.79 |TONS
3 ! i l i ~ | F ] \ C2 2| 7.50 '}15.20} 30.78 }TONS
i } ; E | BEGIN CULVERT Wwa | .7 \ C3 7| 7.38 | 16.50] 33.47 |TONS
N | | | AT THIS END W 8 7-2 3/ 120" 94 3/8" WWi1 | 1] 72.00 '| 7.73| 15.65 |TONS L
! | g [ | ® = i 1 - T WW2 | 7] 7000 | 6.39] 12.94 |TONS A A 1 shim
N l & [ | RS N . N Pedestal/footing permanent A\ 110" WW3A| 1| 9.00 '| 6.04}] 12.23 |TONS Jo' 1o 10"/ by others, (1) at sach
s C1 ni C2 C2 03 K ™~ closure hardware, near & far WABBI 11 900 | 5271 7067 |TONS | joint and (1) at the midpoint
- l i t E . faces. See Closure Hardware A4 T1 7783 1 7671 1547 |76NS of each piece.
r | S | f | Deatail, sheet 2 of 2 : : -
‘© ™ | : 1-0" ' — ' Block—out for F1 7] 1858 '111.37| 23.02 |TONS - Grout by others
% | J-6" "E” anchor clearance, - |\F2 11 17.17 '110.85] 21.97 |TONS 7 ol around
g ; { E @ . " s A 4 places. See Section £ AF3A 7] 73.33 '| 9.80| 19.85 |TONS -
& NNEN - . AF3B_| 7] 12.00 '| 3.17|_ 6.30 |TONS ™~_ .
- i | | © F4 117617 "[11.27| 22.62 |TONS p p Precast footing
A : : t r Block—out i footing o e F5 2| 12.00 "[11-19] 22.66 |TONS " 1-0A
@ varies [ | for "E” anchor clearance, 19'-4 3/8° N 2“6/
E ; : @\\ 10" Typ / 4 places. Sizes vary, /—-\ FOOTING DEI-AIL -
Guardrail Anchor b —_— See Footing Detail _ Scale: N.T.S. -
E i ' EVP zoﬂ;, hﬁfoéw‘;”s} " T{’;' 1 l \ - Il U cale O KEYWAY DSETAIL
. N ] o ee Headwall Detal wl [ N - cale: N.T.S.
e o e e hi- g — E B = -=§f‘l N & Headwall Reinforcing Detail "u: s ] .
P E Lo - I [/ -\SECTION E ALl R?éﬂégif;%f 70 8 ASTY 4615
= &N a - _— )
o I 5 I N ol b s (3K 501 I SR - Scale: N.T.S. See Keyway Detail y o e
° | | [ | | X ‘ o - 2 ol top £ "\ -8 Cover to reinforcing:
|7 | — e e e o e el 20"x 12" block—out : ¢l top race I —— Pt 2" in culvert footings
/N 18" A &l T _4'_ ki —+ [ El E for anchor. See Section E i N A I 9 \-]ma , 9 (5)#4
—_ ey e e | ——] e ————— ] 5 e —— - — — .t ALL REINFORCING TO BE ASTH A615 i
! ] ¥ B | T o T ! o (3)#6 bars 4B (REBAR)GR 60, BLACK ey LN
3 I ‘ i \ \ - }f’4 @48” /] B _511 “ > -. -. ¥ )#14 @ ]2”
18 i " | 2 ‘D\;)‘ : _\\ v o 5" ryp .______[ !_’_ 2" ¢l. 3 sides . .//
o/ 4 = 10 & - (. o e & ( ) 4 L 3
| Tpd | wall 5 /NF3 2 I | 3 5 AL Rg;!gﬁ:;(jlg; 67;) nggs(TM A615 25" o | d g %
! ; ¥ ! will ! < i - ’ . o B B
I ) an ! L N & 3 Pedestal/footing P ] #0612
§ - \ Bz e =t Bzai= = N N x ” 4 e & -t N centerfine — ) 1 %N
N 2 . el P 5 * NI SN
2 »” »” _ \ - VD . ] iy
% 3?3 foirxa ;z} of/ock out LN 2" wide membrane to cover al : @ oﬁ\\ o, 3" 4 bar 4 Jb fe B .
— . . horizontol & vertical culvert joints - ' ¥ * Y ! i ' v
~ See Section £ h
A e Suppe b thers n * TYPICAL HEADWALL WINGWALL FOOTING | 57 I | L —pos :
k] 35 2\ & /\REINFORCING DETAIL t_ - #5085 —] ! g
\ N y -\ REINFORCING DETAIL -\BENDING SCHEDULE N 10 1/2" #4 bar
S|A \ — 26" span x 10’ rise ’ AN Scale: N.TS. -/ Scale: TS, \_=_/ Scale: N.T.S. }5 ) = S S S U @ . |
% 32 lift hole J—sided culvert ar ~ ” - ]
1 K ] Typical 4 places See Reinforcing Detail %, m BENDING SCHEDULE #.010" /8 J gg" # @9 1/8
n per culvert section for wall & slab thickness & * - 3, U Scale: N.T.S, -
) SLAN VIEW ) A ) 275" u TYPICAL PEDESTAL/FOOTING
A - et ol worm i 2 . /" \REINFORCING DETAIL
. - Scale: 1/4" = 1-0" recast Hegadwall w/Guardrai 1 @ 12 " .
Pmca;;gf;iw g’g S;v/lﬁ'ug)rfdg;’ U Anchors cast in by CSI " WA I' /_ 4 /_ #H e 659 172" \'/ Scale: N.T.S.
Supplied by others 2-p" A\ 2’ wide membrane to cover ofl Supplied by others P e ) N —r—— N S—— \ 9 1/: ;
—\ 2 horizontal & vertical culvert joints —\A . ﬁ YU o0 Y l | |
Varies from /\ \ Supplied by others N ~1 N T
£l 437.13 to £ 437.32 —-ﬂ:ﬁ f—gtﬁ— W 4" i /& —[ \— 47 @ 4" -
E;I. 436.-33 1 ! L i I ! ’ ] ' i ]r_4n - ?/2" (T}p.) 8”)( 8” HaunCh B@. /#’4 @ & 1/2” - N
} iﬁ— I ” i I Al Sones it b pushad to ~ . ALL REINFORCING TO BE Z-BAR -. e
£l. 435.00 B L e e R e e 'Y 0 172" gop to achieve \— Q L7 05" Tp. : GR 6O(VTAOT LEVEL 2) - o e
l f | dimensions on this plan 4. < . # » Cover to reinforcing: S Pedestal/fooi ~a H '
‘ N ' - ” ) estal/footin : ,
| | | 2 , ‘ Closed cell KRN e 2 © 10" Tvp. 2 to;z _sla:? & oulside face f’;u g L . = Pedestal/footing
# P
[ E ! a _ neaprene gasket =0 ); 1 1/2" inside face & elsewhere — /
: o Y ™ Fill pockets - 1"8x24” long
o | © | © E ) Holt pocket plate
| | | Outs;de ;’aci ‘/ \— 2" wide membrane to cover all ] \ ” w/grout by other mrzgﬁifggg
a of culver horizontal & vertical joints #4 @ 18" Tip. ALL REINFORCING TO BE Z-BAR GR 60(VTAOT LEVEL 2) ,
l f f oy . . Permanent Closure Hardware (Galvanized)
| | E < m Supplied & Instaled by others 1 #7 bar Typical near & far face
! | ! h A - \CULVERT JOINT DETAIL SECTION D-D
| | | & Scie NS, L /™ CULVERT REINFORCING DETAIL LI /= \BENDING SCHEDULE (=) 1 D-D
. N L - Scale: N.T.S. : " i
Anchor block-out | | | Anchor block-out ALL REINFORCING TO BE 7-BAR U Scale: 3/8" = 1-0 U Fill keyway w/ non shrink )
See Plan View | | See Plan View » 2p)” SHEAVES OR ANOTHER MEANS OF 3/4
& Section £ | & Section 7 58"~ ~0 ., GR6O(VIAOT LEVEL 2) EQUALIZING THE LOAD TO ALL FOUR grout (by others) )
g i R ¥ S —— e Tt Lt Precast headwall 10" Guardrail Anchor LIFTING INSERTS 15 REQUIRED FOR — 3/8
. 424,83 ————— EE T T e e e e e === = e e e e e e e e e o L /NI* Chomer T DNy L Cost in by CS) LIFTING AND HANDLING. METHOD TO
Culvert base 3 mier TP~ : BE DETERMINED BY CONTRACTOR
D Supplied by others
| - ) See detail sheet 2 of 2 " steae (1) ‘ |
H F5 A FIA ] ot projection ] S FProvided by contractor S
= (945 Top of Culvert oy or crane company " 7 P
>< ( ) ol o I><] 5 91/2" to 11 7/8"—"] [ E -1t 27/8" ] 27/8
l -C\l ’...-. I’ - e 3 4"
£l 420.00 ) » r- \ " 2 Precast 3-sided %’ m ,-ﬁ/ m
1 » /
8-5 3/4 ’R 12’-0" 8-5 3/4 ()45 1 2 o I / culvert section = \\/ \\7/
—~ b 29-0 1/2° -~ - 2 ol ] m - — 1 1/4°4’ sling & = 1 S e +"—“'<
= ol —— = R
. ' 5 3] S
Wingwalls not \— Permanent closure hardware Wingwalls not p. \_#//fl 5 DBS/.D / ) . . ’7([ DBs A 3¢ lift hole @ %
shown for Clarity Outside face, near & far wall shown for Clarity See Typical Headwall Reinforcing Detail —\ Fil hole with 3
corract : it ol mformation o See Closure Hardware Detal SECTION C — A non—shrink grout / 5
ontractor is to veri at off i i wr on Lo - . , 2
f;;w;nsi rlfwits dbeen régorougl':ily c:edg{cr:; 12rgtr;pl?es twitt: Sy /:\ ELEVATION /:\ I Y PICAL HEADWALL DEI-AIL 3’; o > gfter instaliation il N
cument i t e : ) ; e
;i.eézd cg%{irc;:i}ion; Sor:;: ?ir{:%ngliin; eu?:i: getoc;lsm:':eayd ‘ 'ﬂ?f Ogﬂg'%g"d w Scale: 1/4" = 10" w Scale: N.T.S. -]—\/_._?F\‘ CU LVERT SE( l ION ] i i
iffer slightly from contract drawings te accommodate A Ol %
the manufocturing or design process. Approval of this ;é}v\?} VSN - 21/ Toadle plote m LIFTING DEI-AIL m CLOSURE H ARDWARE DETAIL
drawing indicates that any deviation from the contract ~ Ui & - 7 ggi€ P
k - iT = button - Scale: N.T.S. :
docunzeg;cs !'It:osdbef_n revg;:wedt and found to E? - 40 wo ‘§= %z 8 \_/ ca w Scale: N.T.S.
geceplabie. rrogucuon wilk nol commence unti recep ol ':g . 77928 ; -
of signed, approved shop drawings. ~ % Strucuml s 5 STATE AGENCY
- j This drawing is based upon information provided from the following documents and/or sources: G.W. TATRO CONSTRUCTION, INC.
g 43 » 4 .
This drawing contains information proprietary to Eng_meer: STATE OF VT/AOT PROGRAM DEVELOPMENT [ Wb T v T VT/AOT BRIDGE REPLACEMENT— ROAD IMPROVEMENT
Wi he understanding ot 1 il e retined s Smje'd o STATE OF VT/AOT PROPOSED IMPROVEMENT BRIDGE PROJECT, TOWN OF RICHFORD 2 V1Tans e RICHFORD, VT.
or whien it 7s. discionad Tt G5 oersoo ther e 2 romings: SHEETS 1,2,4,22,23,24 OF 36 ’ Concrete Systems Inc. prwrey o
for which it is disclosed. is understood that no vey Tl o)y y ) ’ REV
reproduction of this drawing s outhorized without 1 | 14MAY2015 | REVISED PER CUSTOMER REVIEW, MOVED WW4, ADDED F3A & F3B, REVISED GUARDRAIL ANCHORS | RY | Specifications: STANDARD SPECIFICATIONS FOR CONSTRUCTION DATED 2011 9 Commercial St, Hudson, NH,03051 | R, YFAGER 31MAR2015 26 SPAN X 10 RISE 3—SIDED CULVERT
permission from CONCRETE SYSTEMS, INC. and that it ——— Phone 603 889-4163 e o Brawing Ne. C22312—L01A 1
will be returned to CONCRETE SYSTEMS, INC. upon Stamp for structural dﬁ’SIgﬂ only| Rev. Date DESCRIPTION By ) Fax 603-889-2417 B. KOLAWOLE 7
request. P Y REVISIONS Other Sources: ———— pproved By ate Quantity: 1 Project No: BRF030229 SHEET 1 QF 2




WINGWALL GENERAL NOTES:

(5)Guardraif Anchors oL o ACKELL DESCPTON
; : Precast headwall Cast in by CS/ ) . Reference stondard:
 Headwall raised to alow quardrall anchor ., . g Top of culvert | Supplied by others 41/2 , AASHTO LRFD Specifications
to fit within headwall & provide proper 278" /‘ See detail sheet 7 of 2 el 3 2 Design Parameters: Group Classification A1 A3 A=2
bolt projection. - 5 | S ’ , ) . . . , [ P A=1-¢ _A-1-b A=D-4 A-2-5 A-2—6 A-2-7
¥ EL 43713 f | ¥ —EL 437.32 * Nominal Bearing {?esrstance. 10 ksf (Footing width > 61t.) Steve Andlysts, Percent Passing
j «o - i { | £l 436.70 gaffh foven FDO:I: f th # 5000 psi xz‘ ;g gg ﬂg:. 50 max. 51 mi
o . - , . . . rmin.
é ] oncrete: esan & fe”g ¢ pst Precast wingwall Ne. 200 15 max. 25 mox 10 mox. 35 mox 35 mox. 35 mox. 35 mox.
[y ! | Unit weight = 150 pcf Characteristics of Froction Passing
W / | /7 [ | Reinforcing:  Z-BAR(rebar), GR 60(VTAOT Level i) No. 40
£l 434.30 l | Soil: Unit weight = 125 pef Liquid Limit 40 max. 47 min. 40 mex. 41 min.
50" Minimum tateral pressure coefficient .25 Flosticity Index 6 moax. NP 10 max. 10 max. 11 min. 11 min.
! 26 - - E Maximum lateral pressure coefficient .50 3 Usual Tipes of Significant Stone Fragments, Fine Siity ar Clayey Gravel and Sand
i | Cover to reinforcing: 2" w.n.o. N GC"”S‘}"“;TI‘ Mﬂf@g""f . Gravel & Sand Sand
X | E 3. The wingwalls have been designed for general site conditions. 2 —loTe fONg O g Exceflent to Cood
% ol r x IF 3 ” s b o The project engineer shall be responsible for the structure’s & o fle T BACKFILLING OPERATIONS WTHIN THE C.B.Z. SHALL BE PERFORMED IN LIFTS OF &°
g . - L. oy [ ! N % ~ suitability to the existing site conditions and for the hydraufic Ay 40 weep ™V 3'¢ perforated drain pipe OR LESS (LOOSE DEPTH).
Sl%l . | iy : e ey evaluation, including scour and confirmation of soil conditions. S hole Supplied by CSI 2 Mo DRY DENSITY SHALL BE DETERMINED BY AASHTO T-89 OR OTHER APPROVED
L .& Q WWZ s i WW4A ’T T ol 4. Prior to consz‘ructian, controctor must Vé‘ffﬂ/ all elevations & — Installed in field by others 3, BACKF}L{: SHALL BE COMPACTED IN LAYERS UNTIL THE DENSITY IS NOT LESS THAN
2] w3 5 -0 | S W% |2 shown through the engineer. 3, E——— 95% QF THE MAXIMUM DRY DENSITY.
N ) L —— 4" weep E | N N - L T
Ry i o] hole. T N in © Finished Grade
N —_— Y P i I o -1 Limits of
; ' | l = Wingwall anchor 10", Exeovolion
1 r |~ Precast pedestal/footing Precast pedestal/footing -1 i g /— ?:;'mfa_ﬂjgﬁ W,
- o
8 ;’_’“Jl— M‘/J £, 424.83 ==£L 1 | ; [ Backfil —
W - Culvert B % 21, ackfill per -
-:i I S ulvert Base | :;; $ S a specifications 1:15_——‘;:;
Tl ; : Xz
| N | ° “ G ot
1" leveling grout jr [ ; | l ] [ 1 4 T et hoe Bt B
by others, Typ. 4 1" shim & . Procost whgwell —1- 0050 g Toogy 5
o it oo debo & Limits of Critical
- g F2 / % | | }él Qg F4 grout by others —| - Note: o o Bockfil Zone (652)
£ 420,00 | l Py —_— | P | El. 420.00 g \':" E 1. Minimum 1" grout under e
- 2'-0" Tp. - - S wingwoll leg & anchor stem. X
‘ : S p— r | ! — —— 2. Area between wingwall fooling
(2)Wingwall connection plates P—1 Pedestal/footing V (2)Wingwall connection plates P-3 [ S and wingwall anchor shall be
on backside of wingwall closure hardware, Typ. m ELEVATION A-A on backside of wingwoll B on. - i grouted solid before backfiling.
See Detail 1 this sheet See Footing Detail w Scale: 1/4" = 1-0" See Detail 3 this sheet . a '\—
: f‘ih LA g Grout Grout
N a by others
(5)ouardral Anchors | . S sts @ 15" WINGWALL BACKFILL REQUIREMENTS
¥ Headwall raised to allow guardrail anchor , Cast in by €S/ [ — P E—
to fit within headwall & provide proper 41/2 g Precast headrfa!/ Top of culvert Supplied by others ¢4 1/2" A2 (Tp.) - -6 (3)#6 148
bolt projection. F 1 27-8" [— See detail sheet 2 of 2 R —
; 4 / / ' ]
* 47— ‘ : ¥ £ 43713 X A\ o 35" /- \TYPICAL WINGWALL DETAILS
:{ - _E ] "{ % 3/8" \:/ Scale: N.T.S.
T : e ] N 2 ! I
. N
N | | oo , 3 @) BAR LIST
£, 43360 - | = ; t £l 43360 — wark | arv. | size TYPE | LENGTH
{ .“;‘.‘ = ’ a L
| | | LR ALL REINFORCING TO BE Z-BAR o | 5 | % | 70 | 3 5
! : A\ PPt GR B60(VTAOT LEVEL 2) '
% |3 2B ol rl . ko . o—® - by | 4 | | —— | st | 32" g
R\ a Li— -:t L Jl 0;' lL - 8 g . - 5 a L 5”
Nl e | e | Tle T (4)1°8 Threaded studs I (2) b by, bg through by; by | # | # St | 4-J -
ol Tl WW3B | WW3A e wwi ol %] v | 1 5 o Tipe 1
|- & 10 " ' Y Nl Bl s J L b bar bars b b i ;}{[5 Str. 2-2 e
T 1 < 4”8 weep < | S x 5 | 2 \ 2 4
(? ] i ~.-£;’—-*?/ hole, Tip. f'? l [ ‘? f? , | (ij) | I ] b5 ' 2 #5 3-8" 2 — g
W | T © | o = ~ /—3/8 plate 1 [E | | . ., 5 | o | 7 ~ =1
e - P Precast pedestal/footing Precast pedestal/footing - ' B Li:j' IT ; -G f— ~Gi— “— o+ D+ —— — @) _t\,‘ 6 - e
E‘J ;E‘;] - £, 424.83 =Eﬁ ! . TEN | f ia b i I W Wi N Wl N ipe 2
S| .t Culvert Base s Reference VI/AOT drawing 1L (8)addt 47 bars | - - by | 1| #5 | 56 | 1 | — 10"
E mld| 27 L Standard S-360A || 6 5 P PR R v .
wi™ L g ” I
| | REEINE L | /™ GUARDRAIL ANCHOR DETAIL Il : e D —
.o | ALE 10 -
1" leveling grout E i I - Scale: N.T.. . g
by others, Typ. F3 / =] / % g F7 U - PLAN by | 1 #5 1 6-0" 1 e Dpe 3
£l. 420.00 ; o l ! e ' e E £1. 420.00 1 2 () b, 1| # e | 1 | — {6 0-158-8 Pl
_ 2'.....0” 7_-”3. - SE
[ =1 i { ,——-L . , . b 1 #5 63" 7 —
X . o . J
(2)Mingwall connection plates P-4 (2)Wingwall connection plates P-2 Pedestal/footing - - (2)Wingwall connection plates P~1 (O] Note: Additional reinforcing !
on backside of wingwall on backside of wingwall | closure hardware, Typ. /—\ ELEVATION B-B on backside of wingwall I > @ 1g" g ed at wingwall anchors Note: "Str.” denotes straight bar.
See Detail 4 this sheet See Detail 2 this sheet See Footing Detail -/ Scale: 1/4" = 1-0" See Detail 1 this sheet — F @ 6 18" and around edges of wingwall Standord clearance = 2"
| ] ;"T77 #5 bar EF. around perimeter 6" (4)spaces
of wingwall P
. | 1) . e b o
s w' - Y » 3 b
. 7" (Tp.) & 7" (Tip,) e, = : L/— (6)Add) #7 bars at anchor b, (Tp.) 18" Iop ’5
—E Dayton/Rlchm?nd Inside foce 41/2" s 1'-41/2" L1 I , ” (Tp.) b g
(2)bolt preset wingwall l of culvert ————f=— 1 - Inside face " L | I (T, [ 7-11/2 (6)spaces @ 3" - -t p 1o 5
" " " I E " 2 7/2 (D’P.) | T 1 4 f/ (}P-) I I’ s i a 1)
PW-1 anchor for 1°8x3 2 1/2" (Typ. ) —wt——t= 4 1/2" (Tip.) " | | p 41/2" of culvert " o . ! [~ %
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Section 1

Summary of Design Information

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

COMPUTER PROGRAMS:
Mathcad
STAAD Pro
CSI LRFD Wing wall Spreadsheet

DESIGN PARAMETERS:
Concrete:
Design strength f"c = 5000 psi
Unit weight = 150 pcf
Reinforcing:
Yield strength fv = 60,000 psi
Cover to reinforcing = 2" Top of Top Slab; 1.5 elsewhere u.n.o.

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

Earth Cover: 0.5'-1.0°

Live Load: HL93



Section 2
Mathcad Calculations
26’ x 10’ 3-Sided Culvert
HL93, 0.5°-1.0° Earth Cover
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LRFD METHOD Reference Dwag:

26 ft x 10ft (3 sided - bottom open) HL93; C22312-LO1

Earth Cover : 0.51t - 1.0ft

BEFERENCES:

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

2. AASHTO LRFD Bridge Design Specifications

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

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

DESIGN PARAMETERS:

ibf o
:=62.4. h t
T ft:’ unit weight of water ¥.:=150- lb{ unit weight of concrete
b s
Yo =140 { unit weight of earth DFE,:=0.5 ft Depth of earth Cover -Min
ft
DE, + DE, DE,:=1.0 ft Depth of earth Cover -Max
DE, =———2=0.75 ft
' Depth of earth Cover -Average
. Length of tire contact area
Ly:=10-in -parallel to span
K a=:5 max. earth pressure coefficient
factor for distribution of . -
LLDF:=1.10 o load with depth of fil K, ,in=.25 min. earth pressure coefficient
Geometry:
ClearSpan:=26-ft ClearSpan ClearRise:=10- ft ClearRise
Member Properties:
. t;:=16+1 top slab thickness
b, =12 in design section width o RS
t,:=10-%n wall thickness
Lgersion=T7.5+ft Section Length

2
Span:=ClearSpan+t,=26.833 ft Rise:=ClearRise + (é} =10.667 ft

tarin = Clearsp ;Z(T)l +10-ft =12 ft Estimate Slab Thickness
AASHTO Table 2.5.2.6.3-1
DErlrr: 'ft . .
F.:=1+0.2. =1.005  Soil-Structure Interaction
ClearSpan+2-t, Factor

AASHTO Egn 12.11.2.2.1-2

05/19/15 26ftx10ft-Input and Design.mcdx
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Dead Load: (DL)
Ibf
D,..:=F,+v,+DE_,.+ft-1«ft=105.569 —L Dead Load
pav € at ft

Live Load: Design Truck

Multiple presence factor M:=1.2
F,:=8000-lbf  Axleload 1 Fy:=32000:1bf  Axleload 2 & 3
Im:=33-(1.0-0.125-DFE|) Im=230.938 Dynamic load Im
( ) allowance Ii=1+——-=1.309
100
I'=max(1,I}) I1=1.309
E,,,=96in+ { 1.44 W} —11.12 ft Distribution - perpendicular to span
Epgrq=Ly+ (LLDF+DE, «in) =0.879 ft Distribution - parallel to span
D:=6-ft Wheel spacing across v
a Design truck Dl:=14-ft Typical Axle spacing
]\’I’I'F’ t g ]\/_[oIbF“o t E
P1 ::E—‘fz(l.w-lo") Ibf P2 ::E—“f:(4.522.10‘) Ibf

perp perp

_ J\’I'I‘Fz;;'ft

P3: =(4.522.10") Ibf
E])(TI'I)
Live Load: Design Tandem
F3,:=25000-1bf Axleload 3&4 Multiple presence factor M:=1.2
Im:=33-(1.0—0.125-DE1) Im=30.938 Dynamic load . Im 50
allowance i=1 "'_100 -

I=max (1,I) I=1.309

El,crp==96.in+( 1.44-ﬂe“$ﬂ}=11.12 ft  Distribution - perpendicular to span

Epyqi=Ly+ (LLDF-DE, +in) =0.879 ft Distribution - parallel to span

D:=6.ft Wheel spacing across
a Design tandem

M- IF,, ft - i=4. i '
P3:=_E 47" f :(3.532.10“) Ibf D3:=4-jt Axnmles?abg?s?;:tandem

perp

05/19/15 26ftx10ft-Input and Design.mcdx
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Live Load: Design Lane load Applicable only if Span is greater than 15ft
w
Wiy:=640 ?—{ Design Lane load over 10 ft width W, :=Fm:64 l]lc)—;f Lane Load

Lateral Earth Pressure:

H1:=DE, ft+t,=2.333 ft

H2:=H1+ClearRise=12.333 It

LEPMIN =K,y +7+1-ft=35 1°F
ft
Ibf
LEPMAX =K 7,1+ ft =70 22F
ft

Minimum (EMIN) 'top of wall

w,,:=H1+ LEPMIN = 81.667 l;:—if
Maximum (EMAX)

We=H1+- LEPMAX=163.333 ﬂ

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 l;’_{

Wey:=H2+ LEPMAX =863.333 l]l:_{

ft
Approaching Wheel Load (Surcharge) : (AWL)
Wy = (30 °ft) *Ye 'ft °I(ma;r =210 i)—{

Internal Fluid Pressure: (IFP)

W=, ClearRise 1. ft = 624 LF
7t

15/19/15

bottom of wall

26ftx10ft-Input and Design.mcdx
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05/19/15

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;

LL - Live Load;

E - Soil Pressure Load;

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

26ftx10ft-Input and Design.mcdx
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STRUCTURAL DESIGN
CALCULATIONS

STAAD.Pro ANALYSIS RESULTS:

50f 12

t:=t, top slab thickness
. X-Dir.

':_tht- S_gp_m—ui Max, Support  Top Slab Negative Top Slab Positive
Conditions Displ. (Quts. Face) Moment (Ins. Face) Moment
kips/ft

"A ": FiX d::O 'in ]\/‘[]‘FQZ; ::41.22 °ft°k’l:p .Z\’.[2F93 = 82-27‘ft’kip

"B": rin d:=0.124 +in M1gys:=43.16« ft-kip M2g,:=86.20- ft - kip
X-Dir.
A-Dir, Top Slab
Support Wall Negative Wall Shear
Conditions  (Oyts. Face) Moment Shear
kips/ft
rin ]\1.1-3593 = 42.60 o ft . kip VwS!)g = 8-77 . kip VSSQZ; = 18.52 . kip

Mgy = max (M1py;,Mlgy) =(4.316.10") ft-lbf
M, gp=max (M2py; , M2gy,) = (8.62-10") ft-Ibf
My =max (M3pyy, M3gy,) = (4.26.10") ft-lbf
Vg i=max (Viwpy, , Vivggs) =8.77 kip

Vig=max (Vspys , Vsggy) =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 Siab

TOP SLAB, BOTTOM REINFORCEMENT; Members 3 & 4:

Shear Capacity

fo=5  ksi rebar clear

distance

c:=1.5+in

d,:=0.9.d=12.656 in

dyp=0.72.t=11.52 in

@V,:=.9+.0316-B+\/f, +ksi-b,-d,=(1.932-10") ibf

dy:=0.875+in

d
d::t—c—7”:14.063 in

bar diameter

ﬂ::z

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

V,s=(1.852.10") ibf

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

05/19/15

26ftx10ft-Input and Design.mcdx
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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.;

Aggin=12+in+1.0.002=0.384 in’
Temperature & Shrinkage Reinforcement;

A, ::12-in-%o0.002:0.192 in’ Use #4 @ 12in ;

Positive (Inside Face) Moment:

A =1.8-in Selected Steel Area; f.:=5000 psi
si= Lo Use #7 @ 4in As = 1.8in"2 , :
SpacingUsed :=4 Spacing
A
£,:=60000 a= YT _5q184n £,+=60000+ psi

85+f,+12in

4
oM, :=.95.As-f_,,.(d—%}:(1.112-10"’) ft-lbf M,sp=(8.62:10") ft-Wof

if (M, > M, 5p, “OK” ,“NG”) = “OK”
AASHTO Crack Control: Top Slab (Critical Ms)

** Culvert - AASHTO 5.7.3.4 & 12.14.5.7
M :=53830.ft-lbf  Service Load Moment

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

'Z\Is { t\ . .
e:= +1d——1=339.032 in

Ng \ o 2)

) nag = -9
5=0.74+0.1-12) 23151 Imaz . o .
\d) JL=min (J, faz) j1=0.9

z.=+:1.039

2L

e

]\Is+Ns'°|d_ \|

foi= - = (2.779- 10'1) pst  Reinforcement stress under service load condition

05/19/15 26ftx10ft-Input and Design.mcdx
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d
d(:::c+?b:1.938 in

Ye:=0.75 Class 2 Exposure factor
d,
Be=1+—° __—1197
0.7+ (t—d,)

7007, d,

Spacing := Te . —=11.908
I in
s* ki if (Spacing > SpacingUsed ,“OK” ,“NG ") = “OK”

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

M,
e=2 (g o7134 in
N, U2)
§=0.7440.1.[ ) = 1,431 s
\d} Imax =+ §1:=min (] 7jma.r) 71=0.9
i::;: 1.15
1— jled
e
M+N,[q-1)
fo= = (2.14 . 10'1) psi Reinforcement stress under service load condition
Agegleied
d
d,:=c+_=1.938 in
2
Y.:=0.75 Class 2 Exposure factor
d,
B.=1+ ¢ =1.197
0.7+ (t—d(,)
. — .7(’, C -
Spacing := —2.——=16.627
fs n
" ksi if (Spacing > SpacingUsed , “OK” , “NG” )=“OK”

05/19/15 26ftx10ft-Input and Design.mcdx
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Top Slab: Bottom Distribution Reinforcement:

vk . AASHTO 9.7.3.2; DE,=1
Bott teei Req'd:
ottom Steel Req'd Ws:=Span
100 5
P = +ft =19.305 P, .:=50
ad Ws™ f 2.305 maz =2 If the main reinforcement parallel to the traffic;
e ) =mn(P.,,P
4= P . A, =0.347 in’ Use #4 @ 6.5in ; P=min (P, Pinas)
Walls: Members 1 & 2
Shear Capacity
fei=b  ksi c¢:=2-in rebar clear dy,:=0.875+in bar diameter
distance y
di=t,—c—— d="17.563 in Bi=2
d,;=0.9+d=6.806 in &
dy=0.72-t,=7.2 in d,=max (d,, ,d,,) =72 in
#V,:=0.9+.0316- B\ f, - ksi+b,-d,=(1.099-10") ibf V= (8.77.10%) ibf

if <¢V(‘ > VuH" , “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.;

Agini=12+in+1,+0.002=0.24 in”

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

Selected Steel Area; SpacingUsed:=5 Spacing

o 2
Ag=1.44+in Use #7 @ 5in As= 1.44in"2

f.:=5000 psi

A..
f,:=60000 a::“—f”: 1.694 in )
| 85-f,+12+in £,:=60000- psi
. 1nt
M, :=.95-A,f, (d_%) = (4.593, 104) Ftolbf M= (4.2()- 10 ) ft-lbf

05/19/15 26ftx10ft-Input and Design.mcdx
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if (§M,, > M4y, “OK” ,“NG”) = “OK”

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

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

M, .
e=—_"+ .(d—i\. =39.714 n
Ny U 2)
5=0.74+0.1-[2) 21265 Imaz'=9 o .
\d} Jjl:=min (.7 ’Jmam) J1=0.9
i .:—}d: 1.207
QL
e
M +N,. {d— \.
for= A ilod = (2.747- 10‘1) psi Reinforcement stress under service load condition
IRV
d
d,=c+—2=2.438 in
2
Yo =0.75 Class 2 Exposure factor
d.
By=1+—°  =1.257
0.7 (t —d,)
. 700 *Ye d(’
Spacing:= —2.—=10.335
5 fs in
" 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,
€:= '“+,{d—i\.: 4.711 in
N 2)

8

§:=0.74+0.1+ (€)= 1.067
\d)

onaz 3= -9 . T .
Jmaz Jle=min (j, fiax) j1=0.9

05/19/15 26ftx10ft-Input and Design.mcdx
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j=_ L _ag
il

e

M +N,fa—L)

fsi= FRTIN :(2.099- 10'1> psi Reinforcement stress under service load condition
s .J el

d
d(3:=c+7b:2.438 in

¥.:=0.75 Class 2 Exposure factor
d,
B=1+——=  =1.257
0.7-(t—d,)
, 700+, d,
Spacing = -—2+.—=15.026
3 i in
° ksi

if (Spacing > SpacingUsed , “OK” ,“NG”) = “OK”
Inside Wall Face Vertical Reinforcement;
Agsini=12+in+1,+0.002=0.24 in’ Use #4 @ 10in ;
Inside Wall Face Horizontal Reinforcement;
Ayi= 12.in.%-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 d,, -
c:=2.0-in b — d::t—c—7:13.563 in
A =144 in Selected Steel Area; SpacingUsed =5 Spacing
R Use #7 @ 5in As= 1.44in"2
A, - =5 S1
£,:=60000 a= v gosin for=5000  psi

f,:=60000- psi
¢M,,:= .95 A e f, e (d—%} =(8.697-10") ft-ibf M, onv=(4.316-10") ft-lbf
if (M, > M, gy , “OK” , “NG”) = “OK”

05/19/15 26ftx10ft-Input and Design.mcdx



CONCRETE SYSTEMS INC., STRUCTURAL DESIGN 11 of 12

9 COMMERCIAL AVE., CALCULATIONS
HUDSON NH. 03051

AASHTO Crack Control: Top Slab (Critical Ms)
*** Culvert - AASHTO 5.7.3.4 & 12.14.5.7
M :=27810. ft.Ibf Service Load Moment

N:=5770.lbf Axial thrust at Service limit state (Value Concurrent with Ms)

M,
e ::;+ (d—i} =634 in
N, U2)
=074 40.1.12) = 1.207 Tmaai=9 o .
\d) JL=1min (5, Jmar) j1=0.9
3:= ; =1.238
1_ jled
e
M+N,fa— 1)
o= — = (1.681 . 10'1) St Reinforcement stress under service load condition
A jlei-d
d
d.:=c+—=2.438 in
2
Y.:=0.75 Class 2 Exposure factor
d.
=1+ —— — _  =1.257
0.7+ (t-d,)
700+, d,
Spacing:=——_"1¢ _5.% _ 19 983
P [ in
* ksi if (Spacing > SpacingUsed , “OK” , “N G”)=“OK”
AASHTO Crack Control: Wall (Critical Ns)
*** Culvert - AASHTO 5.7.3.4 & 12.14.5.7
N :=5770-lbf Axial thrust at Service limit state

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

M.
e=ms a1\ 634 in
N, U 2)

5

§=0.74+0.1.{2) 21,207 S
\d/ Jmaz =" jl =1main (] 7j7'n(1.r) jl =0.9
= L 1938
| _jled

e

05/19/15 26ftx10ft-Input and Design.mcdx



CONCRETE SYSTEMS INC., STRUCTURAL DESIGN 12 of 12

9 COMMERCIAL AVE., CALCULATIONS
HUDSON NH. 03051

M +Ng. .{d—i\ﬁ

foi= — 2 = (1.681- 10‘1) pst  Reinforcement stress under service load condition
Agegleied
_ db _ .
d.i=c+—=2.438 in
2
¥.:=0.75 Class 2 Exposure factor
d,
By=1l4+—— “  =1.257
0.7 (t—d,,
. 700+7, d.
Spacing:=——— —2._—=19.983
3 T in
* ksi

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.

d,=0.875 in
Lewosr=4-5 -ft ’
Use Max. from a1, a2 & a3 (Refer to Section 5.11.1.2.1):
al:=d=13.563 in  a2:=15.d,=13.125in  a3:= 5’2"5" =16.1in

a:=max(al,a2,a3)=16.1 in

Cut #7 Bars (top Reinforcement) @ a distance

Lpar=Lewosr+a-1.7=6.781 ft of LBar 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=max (Displ, , Displ,) =0.187 in

Allowable Displacement: 1/800 of Span Length

Span

AllowDispl := =0.403 in
800

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

05/19/15 26ftx10ft-Input and Design.mcdx



Section 3
STAAD Pro Output Fixed
26’ x 10’ 3-Sided Culvert: HL93
0.5’-1 Earth Cover Incl. BM & SF diagrams



Wednesday, Aprili 01, 2015, 09:54 AM

PAGE NO. 1

R R E SRR EE S EEEE SRR SRR R E R R R R R EE R R R

* *
* STAAD.Pro V8i SELECTseries5 *
* Version 20.07.10.65 *
* Proprietary Program of *
* Bentley Systems, Inc. *
* Date= APR 1, 2015 *
* Time= 9:50:47 *
* *
* *
* *

USER ID:

IR A R AR EER S SR E RS RS E SIS RS e R R R

1. STAAD SPACE
INPUT FILE: 26x10-HL93-fixed.STD
2. START JOB INFORMATION
3. ENGINEER DATE 03/16/15
4. ENGINEER NAME BK
5. END JOB INFORMATION
6. INPUT WIDTH 79
7. UNIT FEET KIP
8. JOINT COORDINATES
9. 1 -13.415 0 0; 2 13.415 0 0; 3 -13.415 10.666 O; 4 0 10.€66 0
10. 5 13.415 10.666 0
11. MEMBER INCIDENCES
12, 11 3; 22 5; 33 4; 4¢5 4
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 2D 1
24 . CONSTANTS
25. MATERIAL CONCRETE5000 ALL
26. SUPPORTS
27. 1 FIXED BUT MZ
28. 2 FIXED BUT Mz
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

VIKINGSCANYOR iDepartmentsiPrecast EngineeringiCalculations'!CULVERTS-3sided-Bottom-0Opent2015\LRFDC22312\FEA\26x10-EL923-Fixed.anl Rage 1 of 38



STAAD SPACE -
39. TYPE 2 TOAD 3.532 3.532

40, DIST 4
41, **x%

-- PAGE NO.

wednesday, April 01, 2015, 09:54 AM

2

42. LOAD 1 LOADTYPE NONE TITLE LOAD CASE 1- UNIFORM LOAD -COVER 1.0QFT

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
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

Y IRINGSCANYON\Departments\Precast LngineeringiCalculations\CULVERTS-3sided-Bottom-0peni20l5\LRFD\C223i2 \FEAI26X10-4

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
QF
AND
QF

Z RANGES
3

72 RANGES
3

Z RANGES
3

72 RANGES
3

Z RANGES
3

Z RANGES
3

Z RANGES
3

Z RANGES
3

Z RANGES
3

Z RANGES
3




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.

VIRINGSCANYON \Departments\Precast EngineeringiCalculations\CULVERTS-3sided-Bottom-0Openl 2035 \LRFDIC225312\FEA\26xX10-EL93-fixed.an}

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
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

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

75 6 1.75 1 1.35 2 1.

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

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 21
108 COMBINATION

1.751 1.35 2 1.

109 COMBINATION

1.75 1 1.35 2 1.

110 COMBINATION

1.751 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

1.751 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 1.0 2 1.0 4 1.0
COMB 301 COMBINATION LOAD CASE
06 1.011.02 1.0 4 1.0
COMB 302 COMBINATION LOAD CASE
061.011.021.04 1.0
COMB 303 COMBINATION LOAD CASE

-MAX MOMENT INSIDE

-CRACK CONTROL-MAX OUTSIDE

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

129.
130.
131.
132.
133.
134.
135.
136.
137.
138.
139.
140.
141.
142,
143.
144.
145,
l46.
147.
148.
149.
150.
151.
152.
153.
154.
155.
156.
157.
158.
159.
160.
161.
l62.
163.
164.
165.
166.
167.
168.
169.
170.
171.
172.
173.
174.
175.
176.
177.
178.
179.
180.
181.
182.
183.
184.

LIKINGSCANYON\Departments \Rrecast EngineeringiCalculationstCULVERTS-3sided-Bottom-0pen'\2015 LRFDYC22312\FEA126x]10-8L93-Ffixed.anl

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&

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

14 1.

LOAD

15 1.

LOAD

16 1.

LOAD

06 1.011.021.04 1.0
COMB 304 COMBINATION LOAD
06 1.01 1.0 2 1.0 4 1.0
COMB 305 COMBINATION LOAD
06 1.011.021.04 1.0
COMB 306 COMBINATION LOAD
06 1.01 1.0 2 1.04 1.0
COMB 307 COMBINATION LOAD
06 1.01 1.0 2 1.0 41.0
COMB 308 COMBINATION LOAD

.06 1.0 1 1.0 2 1.0 4 1.0

COMB 309 COMBINATION LOAD
06 1.01 1.0 2 1.0 4 1.0
COMB 310 COMBINATION LOAD
06 1.011.02 1.041.0
COMB 311 COMBINATION LOAD
061.011.02 1.0 4 1.0

COMB 400 COMBINATION LOAD
031.011.06 1.05 1.0
COMB 401 COMBINATION LOAD
031.011.06 1.05 1.0
COMB 402 COMBINATION LOAD
031.011.06 1.05 1.0
COMB 403 COMBINATION LOAD
031.0111.06 1.05 1.0
COMB 404 COMBINATION LOAD
031.011.06 1.05 1.0
COMB 405 COMBINATION LOAD
031.011.06 1.05 1.0
COMB 406 COMBINATION LOAD
0 31.011.06 1.05 1.0
COMB 407 COMBINATION LOAD
0 31.011.06 1.05 1.0
COMB 408 COMBINATION LOAD
031.011.06 1.05 1.0
COMB 409 COMBINATION LOAD
031.011.06 1.05 1.0
COMB 410 COMBINATION LOAD

.031.011.06 1.0 5 1.0

COMB 411 COMBINATION LOAD
031.011.06 1.05 1.0

COMB 500 COMBINATION LOAD
06 1.01 1.0
COMB 501 COMBINATION LOAD

.06 1.0 1 1.0

COMB 502 COMBINATION LOAD

.06 1.01 1.0

COMB 503 COMBINATION LOAD
06 1.01 1.0
COMB 504 COMBINATION LOAD
06 1.01 1.0
COMB 505 COMBINATION LOAD
06 1.011.0
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.

Wednesday, April 01, 2015, 09:54 AM
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STAAd-SPACE

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

LRINGSCANYON\DepartmentsiPrecast LungineeringiCalculations\CULVERTS-3sided-Bottom-Open\2015\LRFDC22312 \FEAL\26xI0-EL93-fixed. anl

17 1.

LOAD

18 1.

LOAD

19 1.

LOAD

20 1.

LOAD
21 1
LOAD

22 1.

* k&

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.

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
06 1.0 3 1.0

COMB 611 COMBINATION
06 1.0 3 1.0

COMB 700 COMBINATION
0 6 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

-CHECK DEFLEC.

-LL1

-- PAGE NO.
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STAAD SPACE

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, ***
246. LOAD

COMB

247. 1 1.0 2 1

248, **x

249. ***TANDEM

250. LOAD

251. 31 1.

252. LOAD

253. 32 1.

254. LOAD

255, 33 1.

256. LOAD

257. 34 1,

258. LOAD

259. 35 1.

260. LOAD

261. 36 1.

262. LOAD

263. 37 1.

264. LOAD

265. 38 1.

266. LOAD

267. 39 1.

268. LOAD

269. 32 1.

270. LOAD

271. 33 1.

272. LOAD

273. 34 1.

274, LOAD

275. 35 1.

276. LOAD

277. 36 1.

278. LOAD

279. 37 1.

280. LOAD

281. 38 1.

282. LOAD

283. 39 1.

284. LOAD

285. 31 1.

286. LOAD

287. 32 1.

288. LOAD

289. 33 1.

290. LOAD

291. 34 1.

292. LOAD

293. 35 1.

294. LOAD

295. 36 1.

296. LOAD

VIKINGSCANYON!Departments | Precast EngineeringiCalculations'\CULVERTS-3sided-Bottom-Open\2015\LRFD\C22312FEA 2€x10-5L93-Fixed.anl

COMB
75 6
COMB
75 6
COMB
75 6
COMB
75 6
COMB
75 6
COMB
75 6
COMB
75 6
CcoMB
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

800 COMBINATION LOAD CASE -DL

.04 1.0

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

0 6 1.01

COMB

3002

06 1.01

COMB

3003

06 1.01

COMB

3004

06 1.0 1

COMB

3005

06 1.01

COoMB

3006

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
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 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
11.35 2 0.55 1.0
COMBINATION LOAD CASE
11.352 0.55 1.0
COMBINATION LOAD CASE
11.35 2 0.55 1.0
COMBINATION LOAD CASE
11.35 2 0.55 1.0
COMBINATION LOAD CASE
11.352 0.55 1.0
COMBINATION LOAD CASE
11.352 0.55 1.0
COMBINATION LOAD CASE
11.352 0.55 1.0
COMBINATION LOAD CASE
11.35 2 0.55 1.0
COMBINATION LOAD CASE
1.0 2 1.0 4 1.0
COMBINATION LOAD CASE
1.0 2 1.0 4 1.0
COMBINATION LOAD CASE
1.0 2 1.0 4 1.0
COMBINATION LOAD CASE
1.0 2 1.0 4 1.0
COMBINATION LOAD CASE
1.0 2 1.0 4 1.0
COMBINATION LOAD CASE
1.0 2 1.0 4 1.0
COMBINATION LOAD CASE

-- PAGE NO.

-MAX MOMENT OUTSIDE

-CRACK CONTROL-MAX OUTSIDE

wednesday, April 01, 2015, 09:54 aM
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STAAD SPACE -- PAGE NO. 7

297. 37 1.0 6 1.0 1 1.0 2 1.0 4 1.0

298. LOAD COMB 3007 COMBINATION LOAD CASE
299. 38 1.0 6 1.0 1 1.0 2 1.0 4 1.0

300. LOAD COMB 3008 COMBINATION LOAD CASE
301. 39 1.0 6 1.0 1 1.0 2 1.0 4 1.0

302. LOAD COMB 4000 COMBINATION LOAD CASE -CRACK CONTROL-MAX INSIDE
303. 31 1.0 3 1.0 1 1.0 6 1.0 5 1.0

304. LOAD COMB 4001 COMBINATION LOAD CASE
305. 32 1.0 3 1.0 1 1.0 6 1.0 5 1.0

306. LOAD COMB 4002 COMBINATION LOAD CASE
307. 33 1.0 3 1.01 1.0 6 1.05 1.0

308. LOAD COMB 4003 COMBINATION LOAD CASE
309. 34 1.0 3 1.0 1 1.0 6 1.0 5 1.0

310. LOAD COMB 4004 COMBINATION LOAD CASE
311. 35 1.0 3 1.0 1 1.0 6 1.0 5 1.0

312. LOAD COMB 4005 COMBINATION LOAD CASE
313. 36 1.0 3 1.0 1 1.0 6 1.0 5 1.0

314. LOAD COMB 4006 COMBINATION LOAD CASE
315. 37 1.0 3 1.0 1 1.0 6 1.0 5 1.0

316. LOAD COMB 4007 COMBINATION LOAD CASE
317. 38 1.0 3 1.0 1 1.0 6 1.0 5 1.0

318. LOAD COMB 4008 COMBINATION LOAD CASE
319. 39 1.0 3 1.0 1 1.0 6 1.0 5 1.0

320. LOAD COMB 5000 COMBINATION LOAD CASE -CHECK SUPPORT DISPL.
321. 31 1.0 6 1.0 1 1.0

322. LOAD COMB 5001 COMBINATION LOAD CASE
323. 32 1.0 6 1.0 1 1.0

324. LOAD COMB 5002 COMBINATION LOAD CASE
325. 33 1.0 6 1.0 1 1.0

326. LOAD COMB 5003 COMBINATION LOAD CASE
327. 34 1.0 6 1.0 1 1.0

328. LOAD COMB 5004 COMBINATION LOAD CASE
329. 35 1.0 6 1.0 1 1.0

330. LOAD COMB 5005 COMBINATION LOAD CASE
331. 36 1.0 6 1.0 1 1.0

332. LOAD COMB 5006 COMBINATION LOAD CASE
333. 37 1.0 6 1.0 1 1.0

334. LOAD COMB 5007 COMBINATION LOAD CASE
335, 38 1.0 6 1.0 1 1.0

336. LOAD COMB 5008 COMBINATION LOAD CASE
337. 39 1.0 6 1.0 1 1.0

338. LOAD COMB 6000 COMBINATION LOAD CASE -CHECK DEFLEC.
339. 31 1.0 6 1.0 3 1.0

340. LOAD COMB 6001 COMBINATION LOAD CASE
341. 32 1.0 6 1.0 3 1.0

342. LOAD COMB 6002 COMBINATION LOAD CASE
343. 33 1.0 6 1.0 3 1.0

344, LOAD COMB 6003 COMBINATION LOAD CASE
345, 34 1.0 6 1.0 3 1.0

346. LOAD COMB 6004 COMBINATION LOAD CASE
347. 35 1.0 6 1.0 3 1.0

348. LOAD COMB 6005 COMBINATION LOAD CASE
349. 36 1.0 6 1.0 3 1.0

350. LOAD COMB 6006 COMBINATION LOAD CASE
351. 37 1.0 6 1.0 3 1.0

352. LOAD COMB 6007 COMBINATION LOAD CASE

VIKINGSCANYONDepartmentsiPrecast En
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STAAD SPACE -- PAGE NO.
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, **x*

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 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

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

-— PAGEVNO. 9

STAAD SPACE
SUPPORT REACTIONS -UNIT KIP FEET STRUCTURE TYPE = SPACE
JOINT LOAD FORCE-X FORCE-Y FORCE-Z MOM-X MOM-~-Y MOM 2Z
1 1 0.91 5.22 0.00 0.00 0.00 0.00
2 -2.92 0.00 0.00 0.00 0.00 0.00
3 -1.46 0.00 0.00 0.00 0.00 0.00
4 -0.96 0.00 0.00 0.00 0.00 0.00
5 1.94 0.00 0.00 0.00 0.00 0.00
6 0.19 0.83 0.00 0.00 0.00 0.00
11 0.05 4.45 0.00 0.00 0.00 0.00
12 0.25 4.11 0.00 0.00 0.00 0.00
13 0.42 3.78 0.00 0.00 0.00 0.00
14 0.55 3.44 0.00 0.00 0.00 0.00
15 0.65 3.10 0.00 0.00 0.00 0.00
16 0.72 2.77 0.00 0.00 0.00 0.00
17 0.75 2.43 0.00 0.00 0.00 0.00
18 0.80 6.68 0.00 0.00 0.00 0.00
19 0.99 6.01 0.00 0.00 0.00 0.00
20 1.10 5.34 0.00 0.00 0.00 0.00
21 1.15 4.66 0.00 0.00 0.00 0.00
22 1.13 3.99 0.00 0.00 0.00 0.00
31 0.04 3.48 0.00 0.00 0.00 0.00
32 0.19 3.21 0.00 0.00 0.00 0.00
33 0.36 6.43 0.00 0.00 0.00 0.00
34 0.62 5.90 0.00 0.00 0.00 0.00
35 0.84 5.38 0.00 0.00 0.00 0.00
36 0.99 4.85 0.00 0.00 0.00 0.00
37 1.10 4.32 0.00 0.00 0.00 0.00
38 1.15 3.90 0.00 0.00 0.00 0.00
39 1.17 3.38 0.00 0.00 0.00 0.00
2 1 -0.91 5.22 0.00 0.00 0.00 0.00
2 2.92 0.00 0.00 0.00 0.00 0.00
3 1.46 0.00 0.00 0.00 0.00 0.00
4 0.96 0.00 0.00 0.00 0.00 0.00
5 -1.94 0.00 0.00 0.00 0.00 0.00
6 -0.19 0.83 0.00 0.00 0.00 0.00
11 -0.05 0.07 0.00 0.00 0.00 0.00
12 -0.25 0.41 0.00 0.00 0.00 0.00
13 -0.42 0.74 0.00 0.00 0.00 0.00
14 -0.55 1.08 0.00 0.00 0.00 0.00
15 -0.65 1.42 0.00 0.00 0.00 0.00
16 -0.72 1.76 0.00 0.00 0.00 0.00
17 -0.75 2.09 0.00 0.00 0.00 0.00
18 -0.80 2.36 0.00 0.00 0.00 0.00
19 -0.99 3.03 0.00 0.00 0.00 0.00
20 -1.10 3.71 0.00 0.00 0.00 0.00
21 -1.15 4.38 0.00 0.00 0.00 0.00
22 -1.13 5.06 0.00 0.00 0.00 0.00
31 -0.04 0.05 0.00 0.00 0.00 0.00
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STAAD SPACE

SUPPORT REACTIONS -UNIT KIP

JOINT LOAD

by

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

STRUCTURE TYPE

FEET
FORCE-Y FORCE-2Z
0.32 0.00
0.64 0.00
1.16 0.00
1.69 0.00
2.22 0.00
2.74 0.00
3.16 0.00
3.69 0.00

MOM-X

OO0 000 OO

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

-- PAGE NO.

= SPACE

MOM-Y

L= el e R e Y e B w B B @}

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

Ihkkhkhkkhhkhkdkxkk END OF LATEST ANALYSIS RESULT khkhktkhkdhkkdthhkhk

379.

PRINT FORCE ENVELOPE NSECTION 2 ALL

MOM Z

(= NelaNeNeNeNel

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

wWednesday, April 01, 2015, 09:54 AM
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STAAD SPACE

MEMBER FORCE ENVELOPE

ALL UNITS ARE KIP FEET

MEMB DISTANCE

1.67

5.83

7.50

8.33

10.00

MIN

MIN
MAX
MIN

F

Y

.92
.94
.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 w [5%) w
NUNODODOURDOONOOUOUTYUIWONDONDWONDWN O N

w

MZ

.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

|
N o o

I | | [} 1 [} | 1 1
H WO NOOWNTEMNAOU WU EU WS WWN

— e
= O o

LD

w W
O w0

w w w w w W w w

w
MW UTWOwNDWRDWNWOUNDNWONDWONWRWORNDU DN

FZ

OO0 OO QOO OO OO0OO0ODO0OTOO0DODOODODOODODO

.00
.00
.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

MAX/MIN FORCE VALUES FOR MEMB

FY/
F3Z

92
.00
21
.00

DIST
DIST

0.00
0.00
10.00
10.00

LD
LD

1, AMONGST
DIST

MZ/
MY

11.66
0.00
-5.52
0.00

DIST

10.00
0.00
4.17

10.00

ALL SECT
LD
LD

LD

18

MAX. 2.
0
MIN. -2.
0
2 0.00
0.83

MAX
MIN
MAX
MIN

.94
.92
.44
.23

[NCINC N SR

0.00
0.00
2.14
-1.41

o O OO

.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

39
39
39
39

{YKINGSCANYON Departments\Precast EngineeringiCalcslations\CULVERTS-3sided-Bottom-Open\2015\LRFD\C22312 \FEA\26x210-5L93-fixed.anl Page 1i of 28



STAAD SPACE

1.

=
B
>

67

.50

.33

.17

.00

.83

.67

.50

.33

.17

.00

FORCE VALUES FOR

FY/
F2

DIST
DIST

.00
.00

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

w w w w w
W UWMNWNLWNDLWY

w
RN LD OGN UTY U

MEMB
LD
LD

2,

.72
.41
.79
.06
.37
.89
.52
.86
.27

.67
.80
.75
.77
.55
.74
.12
.71
.42
.69
.40
.66

AMONGST ALL SECT
DIST

Mz /

MY

5.52
0.00
-11.66

W w w w w w w

w
WO N WOWRWNIWNWRNWNWLNDWNONDUN

DIST

4.17
0.00
10.00
10.00

CO O OO QO OODODOO0OOQO0OO0DODODODODOOO

LD
LD

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

-- PAGE NO.

Fednesday, April 01, 2015, 09:54 AM

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

LD

LKINGSCANYON'Departments\Precast Encineering\Calculations'|\CULVERTS-3sided-Bottom-0pen’i20l50LRFD\C22312FEA\26x:

.00

.08

.17

.25

.33

.42

.50

.58

.67

.75

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

| | I
WHEWHE & BORORROODUVOUIOON OO

|
—

.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

.03
.19
.37
.52
.75
.99
.75
-10.
.75
-15.
.75
-17.
.75
-21.
.75
-22.
.75
-25.
.75
-27.

79

43

68

16

85

17

37

39

39
12

34

35

35

36

36

37

37

38

[=olololeleNeNeNe NoNoNeNaeNeNo o Ne ool o

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.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
5.22 C 0.00
0.00 10.00
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
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39




STAAD SPACE
10.83
11.92

13.00

.38
.22
.38
.22
.16
.74

39
36
39
36
18
37

-28.66

-29.22

-29.47

O OO0 OO

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

Wednesday, April 01, 2015, 09:54 AM

13

39
39
39
39
39
39

3, AMONGST ALL SECT

MAX/MIN FORCE VALUES FOR

FY/
F2

DIST
DIST

MEMB

LD
LD

MzZ/
MY

11.03
0.00
-29.47
0.00

DIST
DIST

0.00
0.00
13.00
13.00

LD
LD

LD

7.58

10.83

11.92

13.00

.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
.16

21
20
21
39
20
38
19
38
19
37
18

11.01
-2.19

-2.19

-2.19

-6.48

-11.96

-14.78

-18.04

-19.38

-21.92

-25.03

-29.02

-29.18

-29.47

C OO0 0O OO0 OOOOOOO

.00
.00
.00
.00
.00
.00
.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
39
39
39
39
39
39

MAX/MIN FORCE VALUES FOR MEMB
FY/
Fz

VVKINCSCANYOR \Departmen

DIST
DIST

LD
LD

4, AMONGST ALL SECT LOCATIONS

Mz /
MY

DIST
DIST

LD
LD

-- PAGE NO.
39 0.00
39 0.00
39 0.00
39 0.00
39 0.00
39 0.00

LOCATIONS
FX DIST

2.21 C 0.00

1.18 T 13.00
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
39 0.00
FX DIST

LD

Rage i3

of

38



Wednesday, April 01,

'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

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

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

nts|Precast EngineeringliCalculations\CULVERTS-3sided-Bottom-Openi20I5 LRFD\C22312 ' FEA\2€xi0-5L93-Ffixed.anl

2015, 09:54 AM
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STAADVSPACE

SUPPORT REACTIONS

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

\RINGSCANYON DepartmentsipPrecast

FORCE-X

L O e O e L I B B |
=N NN

RN N -

[ T O T I T T
[ = S e R N I N Y

BN DO NN NN NN N =

.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

15
-UNIT KIP FEET STRUCTURE TYPE = SPACE
FORCE-Y FORCE-2Z MOM-X MOM-Y MOM Z
10.50 0.00 0.00 0.00 0.00
10.16 0.00 0.00 0.00 0.00
9.83 0.00 0.00 0.00 0.00
9.49 0.00 0.00 0.00 0.00
9.15 0.00 0.00 0.00 0.00
8.82 0.00 0.00 0.00 0.00
8.48 0.00 0.00 0.00 0.00
12.73 0.00 0.00 0.00 0.00
12.06 0.00 0.00 0.00 0.00
11.38 0.00 0.00 0.00 0.00
10.71 0.00 0.00 0.00 0.00
10.04 0.00 0.00 0.00 0.00
10.50 0.00 0.00 0.00 0.00
10.16 0.00 0.00 0.00 0.00
9.83 0.00 0.00 0.00 0.00
9.49 0.00 0.00 0.00 0.00
9.15 0.00 0.00 0.00 0.00
8.82 0.00 0.00 0.00 0.00
8.48 0.00 0.00 0.00 0.00
12.73 0.00 0.00 0.00 0.00
12.06 0.00 0.00 0.00 0.00
11.38 0.00 0.00 0.00 0.00
10.71 0.00 0.00 0.00 0.00
10.04 0.00 0.00 0.00 0.00
9.53 0.00 0.00 0.00 0.00
9.26 0.00 0.00 0.00 0.00
12.48 0.00 0.00 0.00 0.00
11.95 0.00 0.00 0.00 0.00
11.42 0.00 0.00 0.00 0.00
10.90 0.00 0.00 0.00 0.00
10.37 0.00 0.00 0.00 0.00
9.95 0.00 0.00 0.00 0.00
9.43 0.00 0.00 0.00 0.00
9.53 0.00 0.00 0.00 0.00
9.26 0.00 0.00 0.00 0.00
12.48 0.00 0.00 0.00 0.00
11.95 0.00 0.00 0.00 0.00
11.42 0.00 0.00 0.00 0.00
10.90 0.00 0.00 0.00 0.00
10.37 0.00 0.00 0.00 0.00
9.95 0.00 0.00 0.00 0.00
9.43 0.00 0.00 0.00 0.00
6.12 0.00 0.00 0.00 0.00
6.46 0.00 0.00 0.00 0.00
6.79 0.00 0.00 0.00 0.00
7.13 0.00 0.00 0.00 0.00
Engineeri:g‘Ca:cu:ations\CUL:CRTS—Ssldcd—Botto:—Open-25;5'LRFD=C255;2 FEAV26x1
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STAAD SPACE -- PAGE NO. 16
SUPPORT REACTIONS -UNIT KIP FEET STRUCTURE TYPE = SPACE

JOINT LOAD FORCE-X FORCE-Y FORCE-2 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 3.73 0.00 0.00 0.00 0.00

kkkkkhkkkkkkxkxx END OF LATEST ANALYSIS RESULT *** %k, kkxkxkk*
LIKINGSCANYON \DepartmentsiPrecast Engi:;eez’ing‘-Ca;c;:_‘at;o::s;CL'L'.':RZ‘S—}Sidcc‘-Botto:‘?-O:D-;:2-5-1.3.' i RFD\C22312\FEA \26x10-5L93-fixed. anl Page 16 of 38



Wednesday, April 01, 2015, 09:54 AM

STAAD SPACE -- PAGE NO. 17

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

YONiDepartments\Rrecast Ei

ineeringiCalculations |\ CULVERTS-3sided-Bottom-0peni2015\LRFD\C22312\FEA Y 26x10-5L93-Fixed. anl Page 17 of 38




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

HHERPRPFRROOOOHRMHREPRPEPOODOOODOO

LI R U Y A R A N R KT N A IR NN AR N [ T B |
P HEHEHEREFHFRODOOORHFHFREPEPFOOODODOOOO

.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

»bwwwl\)l—'l—'l—‘OU1U1-l>-waNI\)I\JP—'O—‘Ho»bbmmmm\lb-bdhmc\m\lwwwbbﬁm

.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

STRUCTURE TYPE

FORCE-2

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-X

OO0 OO0 OO0 DODODO0IDOO0OO0ODDODODODOODOOODODOODODCODOOOO

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

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 Z

OO0 00O O0OO0OODOODODO0ODOOOO0OOODDOOODDOODDOOOOODODODOOOOO

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.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, 2015, 09:54 aM
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VIRINGSCANYON DepartmentsiPrecast Ir

Wednesday, April 01, 2015, 09:54 AM

STAAD SPACE -- PAGE Nd; 19

ik kkxkkFkkx%x%% END OF LATEST ANALYSIS RESULT ****kkkk k& kkk*

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

ineering\Calculations \CULVERTFS-3sicded-Bottom-0pen\ 2815 \LRFD\C22312\FEAY26X10-8L93-fixed. anl Page 1% of 38




wednesday, April 01, 2015, 09:54 AM

STAAD SPACE -- PAGE NO. 20

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

kkkkkokkokkokkokk Kk END OF LATEST ANALYSIS RESULT *khkkhkAhkhkkd kAt kK

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

KNGSCANYON\Departments ' Precast Ergineering\Calculations\CULVERTS-35ided-Bottom-0peni2dI5 LRFDYC22312\FEA26x10-5L93-f1ixed.anl Page 20 of 38

by



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

OO O OO OO DOO0ODODO0ODODOODOODOOOO

R R R EE RS R EEEEE]

X-TRANS

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

END OF LATEST ANALYSIS RESULT

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

[ eelololcRoReRoNoNoNeoNoNoNaeNeNeNeNol o Nol

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

X-ROTAN

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

OO DO DO OO OODODOOD OO0

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

| {KINGSCANYONDepartments ' Precast Engineering‘Calculations\CULVERTS-3sided-Bottom-0Openi20i5\ERFDC22312\FEA \26x10-4L92-fixed.

Y-

[« «eloBol=NoleNeNeloNeNoNoNoRoNoNoNaoNeNel

-- 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

*khkkkrhkkohkdhkhkAthkk

Z-ROTAN

O OC OO0 O0OO0O0O0 OO0

(= =NeleNeNeNeNeNal

.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

*kkkkkkkkkkk kK

X-TRANS

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

C OO0 OO DO OODODODODOODOODOOO

Y-TRANS

l=eeNoleleNeNoeNeoBeoNoNeNeNeNeNoNeoNoNao e Nl

.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

OO OO OO ODOCOD OO0 ODOODOOCO

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

X-ROTAN

QOO OO OO OODODOOODOODODODODOOO

END OF LATEST ANALYSIS RESULT

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

395. PRINT

LKINGSCANYON \Departments'\Precast Engineeringi\Calculations CULVERTS-3sided-Bottom-0pen ' i20i5\LRFD\C22312\FEA\26x20-5L93-Ffixed.ani

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

Y-

OO OO OO DO DOOO0OODODODOOO 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

kkkokk ok okokkkkkhok

3008 4000 TO 4008

Z-ROTAN

-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
.00147

-0

-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.

00080
00107
00124
00134
00137
00135
00129
00130

00153
00152
00146
00079
00099
00118
00146
00162
00168
00166
00161
00149

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

MEMBER END FORCES

ALL UNITS ARE ~- KIP FEET

MEMBER LOAD JT

1 300

301

302

303

304

305

306

307

308

309

310

400

401

402

403

404

405

406

407

408

VIKINGSCAKRYON \Departments\Rrecast EngineeringCalculations\CULVERTS-3sided-Bottom-0pan 2015 \LRFO\C22312 \FEA \26x10-5L93-Fixed.anl

WHWREREWRWRWRWRWEFWRWRFRFWERWEREWHEHWREWREWEREWEWEWE W W =

STRUCTURE TYPE

AXIAL

10.
-9.
10.
-8.
.83
.58
.49
-8.
.15
-7.
.82
-7.
.48
-7.
12.
-11.
12.
-10.
11.
-10.
10.
-9.
10.
-8.
10.
-9.
10.
-8.
.83
-8.
.49
-8.
.15
-7.
.82
=-7.
.48
-7.
12.
-11.
12.
-10.

-8

50
26
16
92

24

91

57

23
73
49
06
81
38
14
71
47
04
79
50
26
16
92

58
24
91
57
23
73
49

06
81

= SPACE

(LOCAL )

SHEAR-Y

NN RFEFNENNEPENNRENMNRENRENFRE,ARR,RU0BR0R0RORORONONTNDO RS NS NS 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

SHEAR-Z

OO OO0 QOO0 ODDODODOODODODODODOODDOOOOOOO

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

C OO DO OO0 DODOOOODODODODODOODODOOODOODOCOODDOOODOODTOO

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

C OO0 OO ODO0D OO0 DO ODODOOODODODOOODOODOODODOODODODODOODOODODOODOOO

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

wednesday, April 01, 2015, 09:54 AM

NO.

23

MOM-2Z

-20

-22

-25

-17

.00
-14.
.00
-16.
.00
-18.
.00
-19.
.00
.78
.00
-21.
.00
-21.
.00
.29
.00
-24.
.00
-25.
.00
.75
.00
-25.
.00
-11.
.00
-13.
.00
-14.
.00
-16.
.00
.33
.00
-18.
.00
-18.
.00
-18.
.00
-20.

71

74

42

77

46

80

12

27

55

26

28

97

32

01

34

84

67

Rage 23 of 3§



Wednesday, April 01, 2015, 09:54 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-Z TORSION MOM-Y MOM-Z
409 1 11.38 -2.69 0.00 0.00 0.00 0.00
3 -10.14 2.14 0.00 0.00 0.00 -21.82
410 1 10.71 -2.73 0.00 0.00 0.00 0.00
3 -9.47 2.18 0.00 0.00 0.00 -22.30
411 1 10.04 -2.71 0.00 0.00 0.00 0.00
3 -8.79 2.16 0.00 0.00 0.00 -22.10
3000 1 9.53 2.74 0.00 0.00 0.00 0.00
3 -8.28 4.49 0.00 0.00 0.00 -14.61
3001 1 9.26 2.58 0.00 0.00 0.00 0.00
3 -8.02 4,65 0.00 0.00 0.00 -16.19
3002 1 12.48 2.41 0.00 0.00 0.00 0.00
3 -11.23 4.82 0.00 0.00 0.00 -17.87
3003 1 11.95 2.15 0.00 0.00 0.00 0.00
3 -10.71 5.08 0.00 0.00 0.00 -20.50
3004 1 11.42 1.94 0.00 0.00 0.00 0.00
3 -10.18 5.29 0.00 0.00 0.00 -22.61
3005 1 10.90 1.78 0.00 0.00 0.00 0.00
3 -9.65 5.45 0.00 0.00 0.00 -24.19
3006 1 10.37 1.67 0.00 0.00 0.00 0.00
3 -9.13 5.56 0.00 0.00 0.00 -25.25
3007 1 9.95 1.62 0.00 0.00 0.00 0.00
3 -8.71 5.61 0.00 0.00 0.00 -25.80
3008 1 9.43 1.61 0.00 0.00 0.00 0.00
3 -8.18 5.62 0.00 0.00 0.00 -25.91
4000 1 9.53 -1.62 0.00 0.00 0.00 0.00
3 -8.28 1.07 0.00 0.00 0.00 -11.16
4001 1 9.26 -1.78 0.00 0.00 0.00 0.00
3 -8.02 1.23 0.00 0.00 0.00 -12.74
4002 1 12.48 -1.94 0.00 0.00 0.00 0.00
3 -11.23 1.39 0.00 0.00 0.00 -14.41
4003 1 11.95 -2.21 0.00 0.00 0.00 0.00
3 -10.71 1.66 0.00 0.00 0.00 -17.05
4004 1 11.42 -2.42 0.00 0.00 0.00 0.00
3 -10.18 1.87 0.00 0.00 0.00 -19.16
4005 1 10.90 -2.58 0.00 0.00 0.00 0.00
3 -9.65 2.03 0.00 0.00 0.00 -20.74
4006 1 10.37 -2.68 0.00 0.00 0.00 0.00
3 -9.13 2.13 0.00 0.00 0.00 -21.79
4007 1 9.95 -2.74 0.00 0.00 0.00 0.00
3 -8.71 2.19 0.00 0.00 0.00 -22.35
4008 1 9.43 -2.75 0.00 0.00 0.00 0.00
3 -8.18 2.20 0.00 0.00 0.00 -22.46
2 300 2 6.12 -2.73 0.00 0.00 0.00 0.00
5 -4.87 -4.50 0.00 0.00 0.00 14.71

XINGSCANYON\Departments Precast Engisn

by



STAAD SPACE

MEMBER END FORCES

ALL UNITS ARE -- KIP FEET

MEMBER LOAD JT

301

302

303

304

305

306

307

308

309

310

400

401

402

404

405

406

407

408

409

410

411

DOV ONDNONUUNDONONOORNUONORDUORNUTROU NN ORI UTIND AN

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
-2.52 0.00
-4.71 0.00
-2.36 0.00
-4.87 0.00
-2.22 0.00
-5.01 0.00
-2.12 0.00
-5.11 0.00
-2.05 0.00
-5.18 0.00
-2.02 0.00
-5.21 0.00
-1.97 0.00
-5.26 0.00
-1.79 0.00
-5.44 0.00
-1.67 0.00
-5.56 0.00
-1.62 0.00
-5.61 0.00
-1.64 0.00
-5.59 0.00
1.63 0.00
-1.08 0.00
1.83 0.00
-1.28 0.00
2.00 0.00
-1.45 0.00
2.14 0.00
-1.59 0.00
2.24 0.00
-1.69 0.00
2.30 0.00
-1.75 0.00
2.34 0.00
-1.79 0.00
2.39 0.00
-1.84 0.00
2.57 0.00
-2.02 0.00
2.69 0.00
-2.14 0.00
2.73 0.00
-2.18 0.00
2.71 0.00
-2.16 0.00

TORSION

OO OO OO OO ODODOODODODODODOOODOODOOOCOOODODODODODODODODODODODOOOOO

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

-- PAGE NO.

MOM-Y

DO OO OO OO0 O0OO0OO0ODODODOOODOOODODODDODODOODODODDO0OO0ODODODODODO0OODODOOODOODOOO

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.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,

25

MOM-2

.00
.74
.00
W42
.00
.77
.00
.78
.00
.46
.00
.80
.00
.29
.00
.12
.00

.00
.75
.00
.55
.00
.26
.00
.28
.00
.97
.00
.32
.00
.33
.00
.01
.00
.34
.00
.84
.00
.67
.00
.82
.00
.30
.00
.10

2015,

09:54 M



wednesday, April 01, 2015, 09:54 AM

STAAD SPACE -- PAGE NO. 26
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

3000 2 6.10 -2.74 0.00 0.00 0.00 0.00

5 -4.86 -4.49 0.00 0.00 0.00 14.61

3001 2 6.37 -2.58 0.00 0.00 0.00 0.00

5 -5.12 ~4.65 0.00 0.00 0.00 16.19

3002 2 6.68 -2.41 0.00 0.00 0.00 0.00

5 -5.44 -4.82 0.00 0.00 0.00 17.87

3003 2 7.21 -2.15 0.00 0.00 0.00 0.00

5 -5.97 -5.08 0.00 0.00 0.00 20.50

3004 2 7.74 -1.94 0.00 0.00 0.00 0.00

5 -6.49 -5.29 0.00 0.00 0.00 22.61

3005 2 8.26 -1.78 0.00 0.00 0.00 0.00

5 -7.02 -5.45 0.00 0.00 0.00 24.19

3006 2 8.79 -1.67 0.00 0.00 0.00 0.00

5 -7.55 -5.56 0.00 0.00 0.00 25.25

3007 2 9.21 -1.62 0.00 0.00 0.00 0.00

5 -7.96 -5.,61 0.00 0.00 0.00 25.80

3008 2 9.73 -1.61 0.00 0.00 0.00 0.00

5 -8.49 -5.62 0.00 0.00 0.00 25.91

4000 2 6.10 1.62 0.00 0.00 0.00 0.00

5 -4.86 -1.07 0.00 0.00 0.00 11.16

4001 2 6.37 1.78 0.00 0.00 0.00 0.00

5 -5.12 -1.23 0.00 0.00 0.00 12.74

4002 2 6.68 1.94 0.00 0.00 0.00 0.00

5 -5.44 -1.39 0.00 0.00 0.00 14.41

4003 2 7.21 2.21 0.00 0.00 0.00 0.00

5 -5.97 -1.66 0.00 0.00 0.00 17.05

4004 2 7.74 2.42 0.00 0.00 0.00 0.00

5 -6.49 -1.87 0.00 0.00 0.00 19.16

4005 2 8.26 2.58 0.00 0.00 0.00 0.00

5 -7.02 -2.03 0.00 0.00 0.00 20.74

4006 2 8.79 2.68 0.00 0.00 0.00 0.00

5 -7.55 -2.13 0.00 0.00 0.00 21.79

4007 2 9.21 2.74 0.00 0.00 0.00 0.00

5 -7.96 -2.19 0.00 0.00 0.00 22.35

4008 2 9.73 2.75 0.00 0.00 0.00 0.00

5 -8.49 -2.20 0.00 0.00 0.00 22.46

3 300 3 4.50 9.26 0.00 0.00 0.00 13.87

4 -4.50 0.07 0.00 0.00 0.00 16.45

301 3 4.71 8.92 0.00 0.00 0.00 16.17

4 -4.71 0.41 0.00 0.00 0.00 18.81

302 3 4.87 8.58 0.00 0.00 0.00 18.11

4 -4.87 0.74 0.00 0.00 0.00 21.53

303 3 5.01 8.24 0.00 0.00 0.00 19.69

4 -5.01 1.08 0.00 0.00 0.00 24.61
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STAAD SPACE -- PAGE NO. 27
MEMBER END FORCES STRUCTURE TYPE = SPACE
ALL UNITS ARE -- KIP FEET (LOCAL )

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

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 FEET
MEMBER LOAD JT AXIAL
3003 3 5.08
4 -5.08
3004 3 5.29
4 -5.29
3005 3 5.45
4 -5.45
3006 3 5.56
4 -5.56
3007 3 5.61
4 -5.61
3008 3 5.62
4 -5.62
4000 3 1.07
4 -1.07
4001 3 1.23
4 ~1.23
4002 3 1.39
4 -1.39
4003 3 1.66
4 -1.66
4004 3 1.87
4 -1.87
4005 3 2.03
4 -2.03
4006 3 2.13
4 -2.13
4007 3 2.19
4 -2.19
4008 3 2.20
4 -2.20
4 300 5 4.50
4 -4.50
301 5 4.71
4 -4.71
302 5 4.87
4 -4.87
303 5 5.01
4 -5.01
304 5 5.11
4 -5.11
305 5 5.18
4 -5.18
306 5 5.21
4 -5.21

STRUCTURE TYPE

= SPACE

(LOCAL )

10.

[
(=

[

—

—
QWO ONWUWNYOUAFOHOOHOMMOWMODWO ®ONWIRNWRE

71

.16
.18
.69
.65
.22
.13
.74
.71
.37
.18
.15
.28
.05
.02
.32
.23
.64
.71
.16
.18
.69
.65
.22
.13
.74
.71
.37
.18
.15

.87

.21
.41
.55
.74
.88
.08
.22
.42
.56
.76
.90
.09

OO OO OO ODOODODOQOLOOOOODOODCOOOOOO

DO OO DD DO OOOOCOOD

SHEAR-Y SHEAR-Z

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.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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TORSION

OO O OO OO OO0 ODODODODOOCODODOOOOO

OO QO QOO0 OO0 oo

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

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

MOM-Y
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OO OO O OO OO0

.00
.00
.00
.00
.00
.00
.00
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.00
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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
.00
.00
.00
.00
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MOM-2Z

19.
24,
21.
29.
23.
35.
25.
41.
25.
45.
26.
45.

22.
10.
23.
10.
26.
13.
30.
16.
35.
18.
40.
19.
46.
20.
51.
20.
51.

15.
16.
17.
18.
19.

21

20.

24

21.
28.
22.
31.
22.
36.

44
92
91
74
82
12
16
06
93
46
26
34
.44
08
23
92
68
40
71
66
18
47
08
85
43
79
20
19
53
07

69
45
71
81
37
.53
67
.61
61
05
19
86
41
02
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29

STAAD SPACE ~-- PAGE NO.
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
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 SPAéﬁ

MEMBER END FORCES

ALL UNITS ARE -- KIP

MEMBER LOAD JT

3006

3007

3008

4000

4001

4002

4003

4004

4005

4006

4007

4008

WS U U TR U1 U1 UL 1 U1 U1 U1 O Ul

STRUCTURE TYPE

AXIAL

-2.

FEET

.56
.56
.61
.61
.62
.62
.07
.07
.23
.23
.39

1.39

.66
.66
.87
.87
.03
.03
.13
.13
.19
.19
.20
20

= SPACE
(LOCAL )
SHEAR-Y SHEAR-Z
7.55 0.00
-2.74 0.00
7.96 0.00
0.37 0.00
8.49 0.00
-0.15 0.00
4.86 0.00
-0.05 0.00
5.12 0.00
-0.32 0.00
5,44 0.00
-0.64 0.00
5.97 0.00
-1.16 0.00
6.49 0.00
-1.69 0.00
7.02 0.00
-2,22 0.00
7.55 0.00
-2.74 0.00
7.96 0.00
0.37 0.00
8.49 0.00
-0.15 0.00

TORSION

OO OO DO OO0 ODOOODODOODODOOOOOO

.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
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396. **+*

397. LOAD LIST 100 TO 111 200 TO 211 1000 TO 1008 2001 TO 2008

398. PRINT FORCE ENVELOPE NSECTION 4 ALL

.00
.00
.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
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MOM-Z

25.
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26.
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23.
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20.
46.
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51.
20.
51.
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.24
46
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.86
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.43
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STAAD SPACE

MEMBER FORCE ENVELOPE

ALL UNITS ARE KIP FEET

MEMB DISTANCE

10.00

F

Y

.99
.09
.74
.94
.56
.81
.45
.69
.60
.60
.57
.56
.51
.47
.47
.32
.46
.11
.46
.83
.48
.48
.52
.07
.57
.59

MAX/MIN FORCE VALUES FOR

VAKINGSCANYON \Departmen

FY/
F2Z

MAX
MIN
MAX
MIN

DIST
DIST

0.00
0.00
10.00
10.00

LD

1000
2008
1000
2008
1000
2008
1000
2008
1000
2008
200
1008
200
1008
200
1008
200
1008
200
1008
200
1008
200
1008
200
1008

4,09 2008
-3.99 1000
3.94 2008
-2.74 1000

40

1

.00
.00
.34
.80
.57
.59
.69
.43
.73
.36
.70
.45
.61
.75
.49
.31
.34
.81
.19
.55
.04
.87
.83
.95
.78
.24

LD

2008
2008
2008
1000
2008
1000
2008
1000
2008
1000
2008
1000
2008
1000
2008
1000
2008
1000
2008
1000
2008
1000
1008

200
1008

200

FZ

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

OO O OO OO OO OO OOODOODOCOOOOODOOOOO

, AMONGST ALL SECT

MZ/
MY

0.
-5.
.00

78
00
43

.00
.00
.80
.34

DIST
DIST

10.00
0.00
2.50

10.00

2008
2008
1000
2008

LD
LD

0.00
0.00
0.00

-- PAGE NO.

LD MY
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
20.20 C 0.00

11.07 ¢ 10.00
2008 0.00
2008 0.00
2008 0.00
2008 0.00
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2008
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2008
2008
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2008
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2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008

LD

2008
2008
2008
2008



STAAD S;PACE
1.67
2.50
3.33
4,17
5.00
5.83
6.67
7.50
8.33
9.17

10.00

MAX/MIN FORCE VALUES FOR

5.42

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, AMONGST 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 C 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
neering\Calculations \CULVERTS-3sided-Bottom-0pen 2015 1 LRFDIC22312\FEAV26X10-HLI93-fixved. . anl

FY/
FZ

8.59
0.00
-3.99
0.00

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

DIST
DIST

10.00
0.00

0.00
10.00

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

10.

10.

-0.

-1.
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STAAD SPACE
10.83
11.92

13.00

MAX
MIN

MIN
MAX
MIN

7.05
-2.74
6.48
-3.31
3.78
-4.80

2008
2005
2008
2005

207
2006

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

.00

63
82
54
02
27

1000
2007
1000
2008
1000
2007

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

(e B B BN e B i -
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2008
2008
2008
2008
2008
2008

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

(=R e B o I o 3w B

2008
2008
2008
2008
2008
2008

MAX/MIN FORCE VALUES FOR

FY/
F2

DIST
DIST

0.00
0.00

13.00 2006

13.00 2

3,
MZ
MY

41.2
0.0
-82.2
0.0

AMONGST ALL SECT

/

2
0
7
0

DIST
DIST

0.00
0.00
13.00
13.00

LD
LD

LOCATIONS

FX

DIST

0.00

LD

5.42

10.83

11.92

13.00

= = - - — —
W o= WU wo sy
e e e e e e e e e e e
VO OO WM W~ U W
O W0 ~NUL WO WU O

N VO NN WY
e s 4 s & e s+ e s
=
w

41.
14.
28.

16.
-1.

-17.

-0.
-31.

-6.
-41.
-11.
-51.
-14
-56.
-17.
-64.
-19.
-71.
-21
-80.
-22
-81.
-23.
-82.

17
41
15

.20

90
69

.28

13
71
94
85
50
32
20

.81

94
69
15
94
75

.59

25

.61

47
02
27

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

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

DO OO0 COOODODOODOCODOO0OO0OODODOODODOOODOOO

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

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

OO DO OO OODODOODODO0OODODODCODODODOOOO

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

FY/
FZ

DIST
DIST

4,
MZ
MY

AMONGST ALL SECT

/

DIST
DIST

LD
LD

LOCATIONS

FX

DIST

LD

VAEINGSCANYON iDepartmentsiPrecast IngineeringiCalcalations {CULVERTS-3sided-Bottom-0Openi2815 \LRFDVC22312\FEA\26x10-EL93-fixed. . anl Page

of
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KINGSCAKYON \DepartmentsiPrecast @ngineeringi
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STAAD SPACE

Wednesday, April 01, 2015, 09:54 AM

-— PAGE NO. 34

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 ¢ 13.00 200

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

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

TIRG



STAAD SPACE

MEMBER FORCE ENVELOPE

ALL UNITS ARE KIP FEET

-- PAGE NO.

QO OO OO0 OOOOOOOOO00OOO0O

.00
.00
.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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LD

4008
4008
4008
4008
4008
4008
4008
4008
4008
4008
4008
4008
4008
4008
4008
4008
4008
4008
4008
4008
4008
4008
4008
4008
4008
4008

DIST

.00

LD

MEMB DISTANCE FY

1 0.00 MAX 2.74

MIN -2.75

0.83 MAX 1.87

MIN -2.60

1.67 MAX 1.05

MIN -2.47

2.50 MAX 0.27

MIN -2.36

3.33 MAX -0.45

MIN -2.26

4.17 MAX -1.06

MIN -2.26

5.00 MAX -1.00

MIN -2.88

5.83 MAX -0.97

MIN -3.46

6.67 MAX -0.95

MIN -3.99

7.50 MAX -0.95

MIN -4.47

8§.33 MAX -0.97

MIN -4.90

9.17 MAX -1.01

MIN -5.29

10.00 MAX -1.07

MIN -5.62

MAX/MIN FORCE VALUES FOR
FY/ DIST
F2Z DIST

MAX. 2.74 0.00 3
0.00 0.00

MIN. -5.62 10.00 3

0.00 10.00 4

2 0.00 MAX 2.75

MIN -2.74

0.83 MAX 2.60

MIN -1.87

1ts\Precast Enginee

LD MZ LD FZ LD
3000 0.00 4008 0.00 4008
4008 0.00 4008 0.00 4008
3000 2.23 4008 0.00 4008
4008 -1.92 3000 0.00 4008
3000 4.34 4008 0.00 4008
4008 -3.13 3000 0.00 4008
3000 6.35 4008 0.00 4008
4008 -3.67 3000 0.00 4008
3000 8.27 4008 0.00 4008
4008 -3.59 3000 0.00 4008
4000 10.12 4008 0.00 4008
3008 -2.93 3000 0.00 4008
4000 11.92 4008 0.00 4008
3008 -1.73 3000 0.00 4008
4000 13.68 4008 0.00 4008
3008 -0.03 3000 0.00 4008
4000 15.42 4008 0.00 4008
3008 2.14 3000 0.00 4008
4000 17.15 4008 0.00 4008
3008 4.73 3000 0.00 4008
4000 18.89 4008 0.00 4008
3008 7.70 3000 0.00 4008
4000 21.36 3008 0.00 4008
3008 10.30 4000 0.00 4008
4000 25.91 3008 0.00 4008
3008 11.16 4000 0.00 4008
MEMB 1, AMONGST ALL SECT LOCATIONS
LD MZ/ DIST LD
LD MY DIST LD FX

000 25.91 10.00 3008
300 0.00 0.00 300 12.73 C
008 -3.67 2.50 3000
008 0.00 10.00 4008 7.23 C
4008 0.00 4008 0.00 4008
3000 0.00 4008 0.00 4008
4008 1.92 3000 0.00 4008
3000 -2.23 4008 0.00 4008
ringiCalculations \CULVERTS-3gsided-Bottom-0Openi2GIl51LRFD}

(==l o o B o

C22312\FEA\26x1Q~-5L93-fixed.anl Page
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STAAD SPACE

1.

67

.50

.33

.17

.00

.83

.67

.50

.33

.17

.00

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

MIN
MAX
MIN
MAX
MIN

2.
1.
.36
0.
.26
.45
.26
.06
.88
.00
.46
.97
.99
.95
.47
.95
.90
.97
.29
.01
.62
.07

2

8]

H = U0lO OO0 WO W NRENO

47
05

27

4008
3000
4008
3000
4008
3000
3008
4000
3008
4000
3008
4000
3008
4000
3008
4000
3008
4000
3008
4000
3008
4000

3.
-4.

-6.

-8.

-10.

-11.

-13.

-2.
-15.

-4
-17.

-7.
-18.
-10.
-21.
-11.
-25.

13
34

.67

35

.59

27

.93

12

.73

92

.03

68
14
42

.73

15
70
89
30
36
16
91

3000
4008
3000
4008
3000
4008
3000
4008
3000
4008
3000
4008
3000
4008
3000
4008
3000
4008
4000
3008
4000
3008

-- PAGE NO.

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

OO OO QOO0 OO0 OOOOO OO
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4008
4008
4008
4008
4008
4008
4008
4008
4008
4008
4008
4008
4008
4008
4008
4008
4008
4008
4008
4008
4008
4008

FORCE VALUES FOR

LVKINGSCANYON\DepartmentsiPrecast EngineeringiCalcalations \CYLVERTS-3s5ided-Bottom-0pen 2015\ LRFDIC22312 \FEAY26X10-HL93-

.00

.08

.17

.25

.33

.42

.50

.58

.67

.75

FY/
F2Z

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

DIST
DIST

10.00
0.00
0.00

10.00

—

= O
. .

O UVOWULO G E ON-NDNODWOWWW
. o e s e e o e e

2,
MZ
MY

3.6
0.0
-25.9
0.0

~-14.

-2.
-23.

-6.
-28.

-8.
-35.
-11.
-39.
-13.
-43.
-14.
-47.

AMONGST ALL SECT

/

7
0
1
0

.26
.14
.62
.99
.40
.03
.62

95
94
28
14
78
90
08
22
15
11
43
57
14

DIST
DIST

2.50
0.00
10.00
10.00

3008

400
3008

401
3008
4003
3008
4004
3000
4004
3000
4005
3000
4005
3000
4006
3000
4006
3000
4007

LD
LD

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

OO OO OO OO DO OO OO0 OD

4008 0.00
4008 0.00
4008 0.00
4008 0.00
4008 0.00
4008 0.00
4008 0.00
4008 0.00
4008 0.00
4008 0.00
4008 0.00
4008 0.00
4008 0.00
4008 0.00
4008 0.00
4008 0.00
4008 0.00
4008 0.00
4008 0.00
4008 0.00
4008 0.00
4008 0.00
LOCATIONS

FX DIST
11.10 C 0.00

4.86 C 10.00
4008 0.00
4008 0.00
4008 0.00
4008 0.00
4008 0.00
4008 0.00
4008 0.00
4008 0.00
4008 0.00
4008 0.00
4008 0.00
4008 0.00
4008 0.00
4008 0.00
4008 0.00
4008 0.00
4008 0.00
4008 0.00
4008 0.00
4008 0.00

LD

4008
4008
4008
4008
4008
4008
4008
4008
4008
4008
4008
4008
4008
4008
4008
4008
4008
4008
4008
4008

e
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STAAD SPACE
10.83
11.92

13.00

MAX
MIN
MAX
MIN
MAX
MIN

MAX/MIN FORCE VALUES FOR MEMB

10.83

11.92

13.00

FY/
FZ

.49
.00
.74
.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
MAX
MIN

MAX/MIN FORCE VALUES FOR MEMB

-- PAGE NO.
4,18 4008 -15.60 3000 0.00 4008 0.00 4008
-1.41 3005 -49.52 4007 0.00 4008 0.00 4008
3.78 3008 -16.19 3000 0.00 4008 0.00 4008
-1.82 3005 -50.73 4008 0.00 4008 0.00 4008
2.16 407 -16.35 3000 0.00 4008 0.00 4008
-2.74 4006 -51.19 4007 0.00 4008 0.00 4008
3, AMONGST ALL SECT LOCATIONS

DIST LD MZ/ DIST LD
DIST LD MY DIST LD FX DIST LD

0.00 307 26.26 0.00 3008
0.00 300 0.00 0.00 300 5.62 C 0.00 3008

13.00 4006 -51.19 13.00 4007
13.00 4008 0.00 13.00 4008 1.07 € 13.00 4000
9.86 311 26.24 3007 0.00 4008 0.00 4008
4.86 3000 9.86 4000 0.00 4008 0.00 4008
9.46 411 17.86 3006 0.00 4008 0.00 4008
4.46 4000 4.81 4000 0.00 4008 0.00 4008
9.06 411 10.57 3005 0.00 4008 0.00 4008
4.06 4000 -1.05 411 0.00 4008 0.00 4008
8.66 411 4.29 3004 0.00 4008 0.00 4008
3.66 4000 -10.64 411 0.00 4008 0.00 4008
8.26 411 -0.97 3003 0.00 4008 0.00 4008
3.26 4000 -19.81 411 0.00 4008 0.00 4008
7.18 410 -5.10 301 0.00 4008 0.00 4008
2.86 4000 -25.88 411 0.00 4008 0.00 4008
6.78 410 -8.18 300 0.00 4008 0.00 4008
2.46 4000 -31.96 410 0.00 4008 0.00 4008
5.71 409 -10.63 3000 0.00 4008 0.00 4008
1.86 410 -35.69 410 0.00 4008 0.00 4008
5.31 409 -12.64 3000 0.00 4008 0.00 4008
1.46 410 -40.18 409 0.00 4008 0.00 4008
4.89 4008 -14.22 3000 0.00 4008 0.00 4008
0.39 409 -44.81 4008 0.00 4008 0.00 4008
3.96 4007 -15.36 3000 0.00 4008 0.00 4008
-0.69 308 -49.87 4008 0.00 4008 0.00 4008
3.56 4007 -16.07 3000 0.00 4008 0.00 4008
-1.09 308 -50.69 4008 0.00 4008 0.00 4008
2.74 4006 -16.35 3000 0.00 4008 0.00 4008
-2.16 407 -51.19 4007 0.00 4008 0.00 4008

4, AMONGST ALL SECT LOCATIONS

DIST LD Mz/ DIST LD

DIST LD M DIST LD FX DIST LD
ineeringiCalculations \CULVERTS-3sided-Bottom-0peni20iSA\LRFDIC223 12\ FEA 26x10-HL93-Ffixed. . anl
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Wednesday, April 01,

20

15, 09:54 AM

38

3008

4000

SfAAD SPACEA
| 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
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
**xxkkkkxk*% END OF FORCE ENVELOPE FROM INTERNAL STORAGE ***#*xk*#*

401.

YON|Depalrtments\Precast IngineeringiCalculationsiCULVERTS-3sided-Bottom-Openi2dl

FINISH

xxxkkkxxxx* END OF THE STAAD.Pro RUN ***%x***xtxkx%

**%%* DATE= APR 1,2015 TIME= 9:50:49 **=*x*

IR R R R SR SRS SRR S SRS RS R SRR SRR RR S SRS RS EEE S SRR EREEREEEEEEEEE]

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

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

* http://www.bentley.com *
*

IR SRR S SRR ER AR R R SRR R R R R R R R EREEEREEEREEEEEEERESEREREEEERESSEEES]

HL93-fixed.an}
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Section 4
STAAD Pro Output Spring
26’ x 10’ 3-Sided Culvert: HL93
0.5’-1" Earth Cover Incl. BM & SF diagrams



1.

PAGE NO. i

R RS E RS S SR EREREEERESEREEEREESERESERESERSEEIEE ST S SR RS EE]

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

USER 1ID:

EREE R R E S R SRS SR SRR R RS EEEEEEEEREEEEESE IS EIEREEEEES

STAAD SPACE

INPUT FILE: 26x10-HL93-Spring.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.

VIRINGSCAXYON\Departments$\Precast Eng

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

END JOB INFORMATION

INPUT WIDTH 79

UNIT FEET KIP

JOINT COORDINATES

1 -12.415 0 0; 2 13.415 0 O; 3 -13.415 10.666 G; 4 C 10.666
5 13.415 10.666 0

MEMBER INCIDENCES

11 3;, 225, 323 4; 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 ZzD 1
CONSTANTS

MATERIAL CONCRETES000 ALL
SUPPORTS

1 FIXED BUT MZ

2 FIXED BUT MZ KFX 200
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

neeringiCalculations | CULVERTS-3sided-Bottom-Open\28151LRFD\C22312\FEA\26Xx10-5L93~
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I IKINGSCANYON Departments \Precast Eng

STAAD SPACE
39. TYPE 2 LOAD 3.532 3.532
40. DIST 4
41’ * Kk
42. LOAD 1 LOADTYPE NONE
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
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
59. MEMBER LOAD
60. 2 TRAP GX 0.624 0 O
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 TITLE LOAD CASE TANDEM
**WARNING-A MOVING LOAD THAT WOULD HAVE BEEN APPLIED
OF THE STRUCTURE HAS BEEN IGNORED. CASE=
**WARNING-A MOVING LOAD THAT WOULD HAVE BEEN APPLIED
OF THE STRUCTURE HAS BEEN IGNORED. CASE=
**WARNING-A MOVING LOAD THAT WOULD HAVE BEEN APPLIED
OF THE STRUCTURE HAS BEEN IGNORED. CASE=
**WARNING-A MOVING LOAD THAT WOULD HAVE BEEN APPLIED
OF THE STRUCTURE HAS BEEN IGNORED. CASE=
**WARNING-A MOVING LOAD THAT WOULD HAVE BEEN APPLIED
OF THE STRUCTURE HAS BEEN IGNORED. CASE=
**WARNING-A MOVING LOAD THAT WOULD HAVE BEEN APPLIED
OF THE STRUCTURE HAS BEEN IGNORED. CASE=
**WARNING-A MOVING LOAD THAT WOULD HAVE BEEN APPLIED
OF THE STRUCTURE HAS BEEN IGNORED. CASE=
**WARNING-A MOVING LOAD THAT WOULD HAVE BEEN APPLIED
OF THE STRUCTURE HAS BEEN IGNORED. CASE=
**WARNING-A MOVING LOAD THAT WOULD HAVE BEEN APPLIED
OF THE STRUCTURE HAS BEEN IGNORED. CASE=
**WARNING-A MOVING LOAD THAT WOULD HAVE BEEN APPLIED
OF THE STRUCTURE HAS BEEN IGNORED. CASE=
*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

TITLE -EMIN

TITLE -IPF-WATER INSIDE

TITLE LOAD CASE LANE

TITLE LOAD CASE TRUCK

-- PAGE NO.

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

Wednesday, April 01, 2015, 09:55 aM

2

TITLE LOAD CASE 1- UNIFORM LOAD -COVER 1.0FT

Z RANGES
3

Z RANGES
3

Z RANGES
3

Z RANGES
3

Z RANGES
3

Zz RANGES
3

Z RANGES
3

Z RANGES
3

Z RANGES
3

Z RANGES
3

neering\Calculations \CULVERTS-2sided-Bottom-Open 2015 \LRFD\C22312\FEA\26x18-FLI3-Spring.ani

rage 2 of 3
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STAAD SPACE -- PAGE NO. 3
73. 11 1.75 6 1.75 1 1.35 2 1.35 4 1.75
74. LOAD COMB 101 COMBINATION LOAD CASE
75. 12 1.75 6 1.75 1 1.35 2 1.35 4 1.75
76. LOAD COMB 102 COMBINATION LOAD CASE
77. 13 1,75 6 1.75 1 1.35 2 1.35 4 1.75
78. LOAD COMB 103 COMBINATION LOAD CASE
79. 14 1.75 6 1.75 1 1.35 2 1.35 4 1.75
80. LOAD COMB 104 COMBINATION LOAD CASE
81. 15 1.75 6 1.75 1 1.35 2 1.35 4 1.75
82. LOAD COMB 105 COMBINATION LOAD CASE
83. 16 1.75 6 1.75 1 1.35 2 1.35 4 1.75
84. LOAD COMB 106 COMBINATION LOAD CASE
85. 17 1.75 6 1.75 1 1.35 2 1.35 4 1.75
86. LOAD COMB 107 COMBINATION LOAD CASE
87. 18 1.75 6 1.75 1 1.35 2 1.35 4 1.75
88. LOAD COMB 108 COMBINATION LOAD CASE
89. 19 1.75 6 1.75 1 1.35 2 1.35 4 1.75
90. LOAD COMB 109 COMBINATION LOAD CASE
91. 20 1.75 6 1.75 1 1.35 2 1.35 4 1.75
92. LOAD COMB 110 COMBINATION LOAD CASE
93. 21 1.75 6 1.75 1 1.35 2 1.35 4 1.75
94. LOAD COMB 111 COMBINATION LOAD CASE
95. 22 1.75 6 1.75 1 1.35 2 1.35 4 1.75
96, ***

97. LOAD COMB 200 COMBINATION LOAD CASE -MAX MOMENT INSIDE
98. 11 1.75 6 1,75 1 1.35 2 0.5 5 1.0
99. LOAD COMB 201 COMBINATION LOAD CASE

100. 12 1.75 6 1.75 1 1.35 2 0.5 5 1.0

101. LOAD COMB 202 COMBINATION LOAD CASE

102, 13 1.75 6 1.75 1 1.35 2 0.5 5 1.0

103. LOAD COMB 203 COMBINATION LOAD CASE

104. 14 1.75 6 1.75 1 1.35 2 0.5 5 1.0

105. LOAD COMB 204 COMBINATION LOAD CASE

106. 15 1.75 6 1.75 1 1.35 2 0.5 5 1.0

107. LOAD COMB 205 COMBINATION LOAD CASE

108. 16 1.75 6 1.75 1 1.35 2 0.5 5 1.0

109. LOAD COMB 206 COMBINATION LOAD CASE

110. 17 1.75 6 1.75 1 1.35 2 0.5 5 1.0

111. LOAD COMB 207 COMBINATION LOAD CASE

112. 18 1.75 6 1.75 1 1.35 2 0.5 5 1.0

113. LOAD COMB 208 COMBINATION LOAD CASE

114. 19 1.75 6 1.75 1 1.35 2 0.5 5 1.0

115. LOAD COMB 209 COMBINATION LOAD CASE

116. 20 1.75 6 1.75 1 1.35 2 0.5 5 1.0

117. LOAD COMB 210 COMBINATION LOAD CASE

118. 21 1.75 6 1.75 1 1.35 2 0.5 5 1.0

119. LOAD COMB 211 COMBINATION LOAD CASE

120. 22 1.75 6 1.75 1 1.35 2 0.5 5 1.0

121, #*x*

122. LOAD COMB 300 COMBIKATION LOAD CASE -CRACK CONTROL-MAX OUTSIDE

123. 11 1.0 6 1.0 1 1.0 2 1.0 4 1.0

124. LOAD COMB 301 COMBINATION LOAD CASE

125. 12 1.0 6 1.0 1 1.0 2 1.0 4 1.0

126. LOAD COMB 302 COMBINATION LOAD CASE

127. 13 1.0 6 1.0 1 1.0 2 1.0 4 1.0

128. LOAD COMB 303 COMBINATION LOAD CASE
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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, **»*

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
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STAAD SPACE

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

17 1.0 6 1.0 1 1.0

LOAD COMB 507 COMBINATION
18 1.0 6 1.0 1 1.0

LOAD COMB 508 COMBINATION
19 1.0 6 1.0 1 1.0

LOAD COMB 509 COMBINATION
20 1.0 6 1.0 1 1.0

LOAD COMB 510 COMBINATION
21 1.0 6 1.0 1 1.0

LOAD COMB 511 COMBINATION
22 1.0 6 1.0 1 1.0

* ok ok

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

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

-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.
273.
274.
275.
276.
277.
278.
279.
280.
281.
282.
283.
284.
285.
286.
287.
288.
289.
290.
291.
292.
293.
294,
295.
296.

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

* Kk

LOAD

1 1.0 2 1.

* % %

COMB

***TANDEM

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

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

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

800 COMBINATION LOAD CASE -DL

04 1.0

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 1.01

COMB

3006

INGSCANYON\Departments\Precast EngineeringiCalculationsiC

COMBINATION LOAD CASE -MAX

1 1.35 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
1 1.35 2 1.35 4 1.75
COMBINATION LOAD CASE
1 1.35 2 1.35 4 1.75
COMBINATION LOAD CASE
1 1.352 1.35 4 1.75
COMBINATION LOAD CASE
1 1.35 2 1.35 4 1.75
COMBINATION LOAD CASE
11.35 2 1.35 4 1.75
COMBINATION LOAD CASE
11.352 1.35 4 1.75
COMBINATION LOAD CASE
1 1.35 2 0.55 1.0
COMBINATION LOAD CASE
11.352 0.55 1.0
COMBINATION LOAD CASE
11.352 0.55 1.0
COMBINATION LOAD CASE
11.35 2 0.55 1.0
COMBINATION LOAD CASE
11.352 0.55 1.0
COMBINATION LOAD CASE
1 1.3520.55 1.0
COMBINATION LOAD CASE
11.35 2 0.55 1.0
COMBINATION LOAD CASE
11.352 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

rrroTer

HLVE

-- PAGE NO.

MOMENT OUTSIDE

—-CRACK CONTROL-MAX OUTSICE

wednesday, April 01, 2015, 09:55 A4
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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.

\{KINGSCAKYON DepartmestsiPrecast Engineeringi\Calculations)\CULVERTS-3sided-Bottom-Opent20l5 LRFDIC22312 \FEA\26x20-FL93-Spring.anl

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 1.0 1
COMB 4000
0 31.01
COMB 4001
0 31.01
COMB 4002
03 1.01
COMB 4003
031.01
COMB 4004
0 31.01
COMB 4005
0 31.01
COMB 4006
03 1.01
COMB 4007
0 31.01
COMB 4008
0 31.01
COMB 5000
06 1.01
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
06 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

1.0 2 1.0 4
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

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
1.0
LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

-— PAGE NO.

-CRACK CONTROL-MAX INSIDE

-CHECK SUPPORT DISPL.

-CHECK DEFLEC.
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STAAD SPACE -—- 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 0
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

L\ XINGSCANYONDepartments\Precast EngimeeringiCalculation$\CULVERTS-3sided-Bottom-0pen\28i5 \LRFD\C22312\FEA 26x10-5L923-Spring.anl Rage 8 of 38
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STAAD SPACE -- PAGE NO. 9
SUPPORT REACTIONS -UNIT KIP FEET STRUCTURE TYPE = SPACE
JOINT LOAD FORCE-X FORCE-Y FORCE-2 MOM-X MOM-Y MOM 2
1 1 0.83 5.22 0.00 0.00 0.00 0.00
2 -2.66 0.00 0.00 0.00 0.00 0.00
3 -1.33 0.00 0.00 0.00 0.00 0.00
4 -0.87 0.00 0.00 0.00 0.00 0.00
5 1.76 0.00 0.00 0.00 0.00 0.00
6 0.17 0.83 0.00 0.00 0.00 0.00
11 0.04 4.45 0.00 0.00 0.00 0.00
12 0.23 4.11 0.00 0.00 0.00 0.00
13 0.38 3.78 0.00 0.00 0.00 0.00
14 0.50 3.44 0.00 0.00 0.00 0.00
15 0.59 3.10 0.00 0.00 0.00 0.00
16 0.66 2.77 0.00 0.00 0.00 0.00
17 0.69 2.43 0.00 0.00 0.00 0.00
18 0.73 6.68 0.00 0.00 0.00 0.00
19 0.90 6.01 0.00 0.00 0.00 0.00
20 1.00 5.34 0.00 0.00 0.00 0.00
21 1.05 4.66 0.00 0.00 0.00 0.00
22 1.03 3.99 0.00 0.00 0.00 0.00
31 0.03 3.48 0.00 0.00 0.00 0.00
32 0.18 3.21 0.00 0.00 0.00 0.00
33 0.33 6.43 0.00 0.00 0.00 0.00
34 0.57 5.90 0.00 0.00 0.00 0.00
35 0.76 5.38 0.00 0.00 0.00 0.00
36 0.90 4.85 0.00 0.00 0.00 0.00
37 1.00 4,32 0.00 0.00 0.00 0.00
38 1.05 3.90 0.00 0.00 0.00 0.00
39 1.06 3.38 0.00 0.00 0.00 0.00
2 1 -0.83 5.22 0.00 0.00 0.00 0.00
2 2.66 0.00 0.00 0.00 0.00 0.00
3 1.33 0.00 0.00 0.00 0.00 0.00
4 0.87 0.00 0.00 0.00 0.00 0.00
5 -1.76 0.00 0.00 0.00 0.00 0.00
6 -0.17 0.83 0.00 0.00 0.00 0.00
11 -0.04 0.07 0.00 0.00 0.00 0.00
12 -0.23 0.41 0.00 0.00 0.00 0.00
13 -0.38 0.74 0.00 0.00 0.00 0.00
14 -0.50 1.08 0.00 0.00 0.00 0.00
15 -0.59 1.42 0.00 0.00 0.00 0.00
16 -0.66 1.76 0.00 0.00 0.00 0.00
17 -0.69 2.09 0.00 0.00 0.00 0.00
18 -0.73 2.36 0.00 0.00 0.00 0.00
19 -0.90 3.03 0.00 0.00 0.00 0.00
20 -1.00 3.71 0.00 0.00 0.00 0.00
21 -1.05 4.38 0.00 0.00 0.00 0.00
22 -1.03 5.06 0.00 0.00 0.00 0.00
31 -0.03 0.05 0.00 0.00 0.00 0.00
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STA?D 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
ki kkkkkkkxkkkx END OF LATEST ANALYSIS RESULT ***khkkkkkkkk*
379. PRINT FORCE ENVELOPE NSECTION 2 ALL
NGSCANYON\Departments§\Rrecast EangineeriaglCalculations .CZ'L['.;:RTS—_}S_"C'CC'-BOt tog-Open\ 261 5LRFDV\C22312\FEA
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—— PAGE NO. 11

STAAD SPACE
MEMBER FORCE ENVELOPE
ALL UNITS ARE KIP FEET
{EMB DISTANCE FY LD MZ LD FZ LD MY LD
1 0.00 MAX 2.66 2 0.00 39 0.00 39 0.00 39
MIN -1.76 5 0.00 39 0.00 39 0.00 39
0.83 MAX 1.96 2 1.26 5 0.00 39 0.00 39
MIN -1.27 5 -1.92 2 0.00 39 0.00 39
1.67 MAX 1.31 2 2.12 5 0.00 39 0.00 39
MIN -1.06 39 -3.28 2 0.00 39 0.00 39
2.50 MAX 0.72 2 2.65 39 0.00 39 0.00 39
MIN -1.06 39 -4.13 2 0.00 39 0.00 39
3.33 MAX 0.17 4 3.53 39 0.00 39 0.00 39
MIN -1.06 39 -4.49 2 0.00 39 0.00 39
4.17 MAX 0.29 5 4.42 39 0.00 39 0.00 39
MIN -1.06 39 -4.42 2 0.00 39 0.00 39
5.00 MAX 0.58 5 5.30 39 0.00 39 0.00 39
MIN -1.06 39 -3.95 2 0.00 39 0.00 39
5.83 MAX 0.81 5 6.18 39 0.00 39 0.00 39
MIN -1.19 2 -3.13 2 0.00 39 0.00 39
6.67 MAX 1.01 5 7.07 39 0.00 39 0.00 39
MIN -1.54 2 -1.99 2 0.00 39 0.00 39
7.50 MAX 1.16 5 7.95 39 0.00 39 0.00 39
MIN -1.85 2 -0.63 4 0.00 39 0.00 39
8.33 MAX 1.27 5 8.84 39 0.00 39 0.00 39
MIN -2.11 2 -0.95 5 0.00 39 0.00 39
9.17 MAX 1.33 5 9.72 39 0.00 39 0.00 39
MIN -2.31 2 -2.03 5 0.00 39 0.00 39
10.00 MAX 1.36 5 10.60 39 0.00 39 0.00 39
MIN -2.47 2 -3.16 5 0.00 39 0.00 39
MAX/MIN FORCE VALUES FOR MEMB 1, AMONGST ALL SECT LOCATIONS

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

MAX. 2.66 0.00 2 10.60 10.00 39
0.00 0.00 1 0.00 0.00 1 6.68 C 0.00 18

MIN. -2.47 10.00 2 -4.49 3.33 2
0.00 10.00 39 0.00 10.00 39 0.00 10.00 5
2 0.00 MAX 1.76 5 0.00 39 0.00 39 0.00 39
MIN -2.66 2 0.00 39 0.00 39 0.00 39
0.83 MAX 1.27 5 1.92 2 0.00 39 0.00 39
MIN -1.96 2 -1.26 5 0.00 39 0.00 39

V\KINGSCANYOR\Department§\Rrecast Engineering\Calculations\CULVERTS-3sided-Bottom-Open2015\LRFD\C22342 FEAL26M314Q-8E93-Spring.ani Page i1 of 38



1.

-- PAGE NO. 12
39 3.28 2 0.00 39 0.00 39
2 -2.12 5 0.00 39 0.00 39
39 4.13 2 0.00 39 0.00 39
2 -2.65 39 0.00 39 0.00 39
39 4.49 2 0.00 39 0.00 39
4 -3.53 39 0.00 39 0.00 39
39 4.42 2 0.00 39 0.00 39
5 -4.42 39 0.00 39 0.00 39
39 3.95 2 0.00 39 0.00 39
5 -5.30 39 0.00 39 0.00 39
2 3.13 2 0.00 39 0.00 39
5 -6.18 39 0.00 39 0.00 39
2 1.99 2 0.00 39 0.00 39
5 -7.07 39 0.00 39 0.00 39
2 0.63 4 0.00 39 0.00 39
5 -7.95 39 0.00 39 0.00 39
2 0.95 5 0.00 39 0.00 39
5 -8.84 39 0.00 39 0.00 39
2 2.03 5 0.00 39 0.00 39
5 -9.72 39 0.00 39 0.00 39
2 3.16 5 0.00 39 0.00 39
5 -10.60 39 0.00 39 0.00 39
MB 2, AMONGST ALL SECT LOCATIONS

MZ/ DIST LD
MY DIST LD FX DIST LD

4.49 3.33 2
0.00 0.00 1 5.22 ¢C 0.00 1

-10.60 10.00 39
0.00 10.00 39 0.00 10.00 5
18 9.91 39 0.00 39 0.00 39
5 -4.06 5 0.00 39 0.00 39
19 6.57 2 0.00 39 0.00 39
11 ~4.06 5 0.00 39 0.00 39
35 6.57 2 0.00 39 0.00 39
12 -8.59 34 0.00 39 0.00 39
35 6.57 2 0.00 39 0.00 39
12 -11.60 35 0.00 39 0.00 39
36 6.57 2 0.00 39 0.00 39
13 -16.24 35 0.00 39 0.00 39
36 6.57 2 0.00 39 0.00 39
13 -18.64 36 0.00 39 0.00 39
37 6.57 2 0.00 39 0.00 39
34 -22.12 36 0.00 39 0.00 39
37 6.57 2 0.00 39 0.00 39
34 -23.91 37 0.00 39 0.00 39
38 6.57 2 0.00 39 0.00 39
35 -26.23 37 0.00 39 0.00 39
38 6.57 2 0.00 39 0.00 39
35 -28.49 38 0.00 39 0.00 39

“‘ﬁ:-C:lc;;ations'CCLifRTS—Ss:éed-Bo:tér—Opc: 2035 LRFD‘CZZSJZEFEA‘BENLf—ELQé;Sp:ix:.

67

.50

.33

.17

.00

.83

.67

.50

.33

.17

.00

STAAD SPACE

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

.06
.31
.06
.72
.06
.17
.06
.29
.06
.58
.19
0.81
.54
.01
.85
.16
.11
.27
.31
.33
.47
.36

FORCE VALUES FOR
DIST

.00

.08

.17

.25

.33

.42

.50

.58

.67

.75

FY/
FZ

2.47
0.00
-2.66
0.00

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

DIST

VARINGSCANYON \Departments\Precast

.00
.00
.00
.00

| I |
WHEWRE &P &OROERDUOUOoOOR

1
—

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

Wednesday, April 01, 2015,

anlk
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STAAD SPACE -- PAGE NO. 13
10.83 MaAX 3.38 39 6.57 2 0.00 39 0.00 39
MIN -2.22 36 -29.77 38 0.00 39 0.00 39
11.92 MAX 3.38 39 6.57 2 0.00 39 0.00 39
MIN -2.22 36 -30.35 39 0.00 39 0.00 39
13.00 MAX 2.16 18 6.57 2 0.00 39 0.00 39
MIN -2.74 37 -30.58 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 9.91 0.00 39
0.00 0.00 1 0.00 0.00 1 2.47 C 0.00 2
| MIN. -2.74 13.00 37 -30.58 13.00 38
| 0.00 13.00 39 0.00 13.00 39 1.36 T 13.00 5
4 0.00 MAX 5.06 22 9.89 38 0.00 39 0.00 39
MIN 0.00 5 -4.06 5 0.00 39 0.00 39
1.08 MAX 5.06 22 6.57 2 0.00 39 0.00 39
MIN 0.00 5 -4.06 5 0.00 39 0.00 39
2.17 MAX 5.06 22 6.57 2 0.00 39 0.00 39
MIN 0.00 5 -4.06 5 0.00 39 0.00 39
3.25 MAX 5.06 22 6.57 2 0.00 39 0.00 39
MIN 0.00 5 -7.57 22 0.00 39 0.00 39
4,33 MAX 5.06 22 6.57 2 0.00 39 0.00 39
MIN 0.00 5 ~13.05 22 0.00 39 0.00 39
5.42 MAX 4.38 21 6.57 2 0.00 39 0.00 39
MIN 0.00 5 -15.88 22 0.00 39 0.00 39
6.50 MAX 4,38 21 6.57 2 0.00 39 0.00 39
MIN 0.00 5 -19.15 21 0.00 39 0.00 39
7.58 MAX 3.71 20 6.57 2 0.00 39 0.00 39
MIN -0.14 21 -20.49 21 0.00 39 0.00 39
8.67 MAX 3.71 20 6.57 2 0.00 39 0.00 39
MIN -0.14 21 -22.99 20 0.00 39 0.00 39
9.75 MAX 3.69 39 6.57 2 0.00 39 0.00 39
MIN -0.81 20 -26.16 39 0.00 39 0.00 39
10.83 MAX 3.16 38 6.57 2 0.00 39 0.00 39
MIN -1.49 19 -30.14 39 0.00 39 0.00 39
11.92 MAX 3.16 38 6.57 2 0.00 39 0.00 39
MIN -1.49 19 -30.31 39 0.00 39 0.00 39
13.00 MAX 2.74 37 6.57 2 0.00 39 0.00 39
MIN -2.16 18 -30.58 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

inglCalculations \CULVERTS-3sided-Bottom-0pen | 2015 | LRFD\C22312 TEAV26x18-HL33-Spring.anl Rage 13 of 38
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 STAAD SPACE o  __ PAGE NO. 14 -
| MAX 5.06 0.00 22 9.89  0.00 38
| 0.00 0.00 1 0.00 0.00 1 2.47 C 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

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

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

\KINCSCANYON\Departaments |\Rrecast Engineering\Calculations\CULVERTS-3sided-Bot toqi-Opent 241 5YERFONC22312\FEA\26x1G-AR93-Spring. anl Pag



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

STAAD SPACE

FORCE-X

-2,
-2.
-2.
-2.
.93
.87
.84
.79
.62
.52
.48
.49
.48
.67
.82
.94
.03
.10
.13
.17
.34
.44
.49
.47
.49
.35
.19
.95
.76
.62
.52
.47
.46
.47
.62
.77
.01
.20
.34
.44
.49
.50
.48
.30
.14
.02

| I T A R I I |
T T N SRR

NN NDNDNN R P

[ Y N T T B T
ol e e RN NN

NN NONNNDNDRN -

48
30
14
02

FORCE-Y

~ Oy OO

.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-2

COOC D000 OO0 OO (== eleNeoNeNe NNl

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

-

00

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

CO0OOT OO0 CTOOODDODOO0OO0DO0ODO0OODDDODOODOO0OODDOOOOODOOO DO OO O OO

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

OO O DO OO OO0 OODOODOOOODOODODOODOODODCODOOOOOODOOOOOO o o oo

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

00

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

wednesday, April 01,

15

2015, 09:55 AM

RINGSCANYON\Departments\Precast EBngineeringiCalculations|\CULVERTS-3s1ded-Bottom-Open| 2015 \LRFDIC22312 \FEA\26xi0-8L93-Spring.ani Rage 15 of 38



STAAD SPACE

SUPPORT REACTIONS -UNIT KIP

JOINT LOAD

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

FORCE-X

e T U S S S

—

= e N

-2

.93
.87
.84
.79
.62
.52
.48
.49
-1.
-1.
-1.
-1.
-2.
~-2.
~-2.
-2.
-2.
-2.
-2.
.47
.49
.35
.19
.95
.76
.62
.52
.47
.46
-1.
-1.
-1.
-2.
-2.
-2.
-2.
-2.
.50

48
67
82
94
03
10
13
17
34
44
49

47
62
77
01
20
34
44
49

FORCE-Y

H O W W oo

—

[

\O\Omm\l\IO’\O‘\G\\D\DCOGJ\I\IO\O\O\HO\OKOCO(I)\I\I\IO’\G\O\

.47
.80
.14
.41
.08
.76
.43
.10
.12
.46
.79
.13
.47
.80
.14
.41
.08
.76
.43
.10
.10
.37
.68
.21
.74
.26
.79
.21
.73
.10
.37
.68
.21
.74
.26
.79
.21
.73

FEET

STRUCTURE TYPE

FORCE-2

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

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

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

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

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

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

kokok ok ok kk ok ok kok ok ok ok END OF LATEST ANALYSIS RESULT *kkkkkokokokkhk koK

e

28

CANYON\Departments\Rrecast EngineerineiCalculations|CULVERTS-3sided-Botton-Opent2al

Wednesday, April 01,

MOM Z

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

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

m16

312610

x

-FL3F-Spring.&n

2015,



Kednesday, Aprii 01, 2015, 09:55 AM

STAAD SPACE -- PAGE NO. 17

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

2t ions \CULVERTS-35ided-Bottom-0peni2@iS\LRFDVC22312\FEAL26x10-FLA3




Kednesday, 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-Z MOM-X MOM-Y MOM 2Z
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

\KINGSCANYONR\Departments\Precast Esgimeeringi\Calculetions)\CULVERTS-3sided-Bottom-0pen | 2015 \LRFO\C22312 \FEA \26x10-5L93-Spring.an]l Page i§ of 38



Fednesday, April 01, 2015, 09:55 AM

STAAD SPACE -- PAGE NO. 19

*ok ok ok ok ok ok ok ok ok ok okokoKk END OF LATEST ANALYSIS RESULT kkkkhkhk kK kkkkk

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

[N
o

.. Sx10-5L93-5; Bage 39 of

Engineering\Calculations\QUANVERTS-3sided-Bottam-Open 201 5\LRFD\C22312 \FEAL26x1]




Wednesday, April 01, 2015, 09:55 ayM

 STAAD SPACE ) —— PAGE NO. 20
SUPPORT REACTIONS -UNIT KIP FEET STRUCTURE TYPE = SPACE
JOINT LOAD FORCE-X FORCE-Y FORCE-Z MOM-X MOM-Y MOM Z
1 800 -2.70 5.22 0.00 0.00 0.00 0.00
2 800 2.70 5.22 0.00 0.00 0.00 0.00

*hkkkhkkkhhkkkkt END OF LATEST ANALYSIS RESULT Khkhkkkhkhkkhkhkkkhd

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

GSCANYON\Departments\Precast Zngineering\Calculationg\CULVERTS-3sided-Botton-Open 20154LRADYC22312 \FEA\26X10-4L93-Spri




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

[= ool o)

.02952
.00784
.00450
.00903
.00733
.00095
.00855
.00978
.00048
.00204
.00202
.00856
.03065
.01372
.00006
.02042
.02873
.02729
.01854
.00857
.00777

Y-TRANS

-0.00239
-0.02619
-0.05092
~-0.07462
-0.09532
-0.11106
-0.11986
-0.12631
-0.14475
-0.15640
-0.16122
-0.15923
-0.00123
-0.01982
-0.04327
-0.08037
~0.11586
-0.14666
-0.16971
-0.18290
-0.18560

STRUCTURE TYPE

Z-TRANS

QOO OO OO0 ODOOOOOO

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

X-ROTAN

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

Y-

[==eaBelslcReoloNeNeNeNeNo e No ool el o3 ol

-- 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

kkkkdkkxkkkxxkxx END OF LATEST ANALYS IS8 RESULT #**%kkdkkhdkd ki

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

VAKINGSCANYON\Departments | Rrecast

Engineering\Calculations\CULVERTS-isided-Bottom-0pen\2615

Z-ROTAN

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

[
OO DO D OO0 O OO

OO OO OO0 OO

Wednesday, april 01, 2015,

21

09:55 AM



JOINT LOAD

by
&

12

JOINT DISPLACEMENT (INCH RADIANS)

STAAD SPACE

500
501
502
503
504
505
506
507
508
509
510
511
5000
5001
5002
5003
5004
5005
5006
5007
5008

X-TRANS

OO O O0CODODODODODOODLDOOOOOOOO

Fkkkkkhkokkkkokkok

394.
395.

.06286 0.00000 0.00000 0
.07390 0.00000 0.00000 0
.08311 0.00000 0.00000 0
.09047 0.00000 0.00000 0
.09599 0.00000 0.00000 0
.09968 0.00000 0.00000 0
.10152 0.00000 0.00000 0
.10423 0.00000 0.00000 0
.11420 0.00000 0.00000 0
.12048 0.00000 0.00000 0
.12309 0.00000 0.00000 0
.12201 0.00000 0.00000 0
.06231 0.00000 0.00000 0
.07094 0.00000 0.00000 0
.08007 0.00000 0.00000 0
.09445 0.00000 0.00000 0
.10595 0.00000 0.00000 0
.11458 0.00000 0.00000 0
.12034 0.00000 0.00000 0
.12339 0.00000 0.00000 0
.12398 0.00000 0.00000 0

Y-TRANS Z-TRANS X-

END OF LATEST ANALYSIS RESULT

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

ANYON\Departments\Precast Engineeringi\Celcuiations\CULVERT

STRUCTURE TYPE

Rednesday, April 01,

22

2015, 09:55 aM

-~ PAGE NO.
= SPACE
ROTAN Y-ROTAN Z-ROTAN
.00000 0.00000 -0.00049
.00000 0.00000 -0.00069
.00000 0.00000 -0.00082
.00000 0.00000 -0.00088
.00000 0.00000 -0.00089
.00000 0.00000 -0.00085
.00000 0.00000 -0.00078
.00000 0.00000 -0.00078
.00000 0.00000 -0.00090
.00000 0.00000 -0.00093
.00000 0.00000 -0.00091
.00000 0.00000 -0.00085
.00000 0.00000 -0.00048
.00000 0.00000 -0.00064
.00000 0.00000 -0.00078
.00000 0.00000 -0.00098
.00000 0.00000 -0.00109
.00000 0.00000 -0.00111
.00000 0.00000 -0.00106
.00000 0.00000 -0.00099
.00000 0.00000 -0.00086
dkkkkhkkk ok kkhkok
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Wednesday, April 01, 2015, 09:55 AM

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-2Z
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
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wWednesday, April 01, 2015, 09:55 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-Z TORSION MOM-~-Y MOM-Z
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 0.00 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
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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

TORSION
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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

-- PAGE NO.

MOM-Y
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.00
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MOM-Z

.00
.02
.00
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.00
.78
.00
.70
.00
.32
.00
.62
.00
.08
.00
.74
.00
.78
.00
.22
.00
.04
.00
.79
.00
.63
.00
.16
.00
.39
.00

.00
.92
.00
.23
.00
.68
.00
.34
.00
.39
.00
.82
.00
.64
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STAAD SPACE

MEMBER END FORCES

ALL UNITS ARE -- KIP

MEMBER LOAD JT

3000

3001

3002

3003

3004

3005

3006

3007

3008

4000

4001

4002
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4004

4005
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300
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302
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AXIAL

-5.

STRUCTURE TYPE

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

.75
.93
.93
.09
.09
.21
21

= SPACE
(LOCAL )
SHEAR-Y SHEAR-2Z
-2.49 0.00
-4.74 0.00
-2.35 0.00
-4.88 0.00
-2.19 0.00
-5.04 0.00
-1.95 0.00
-5.28 0.00
-1.76 0.00
-5.47 0.00
-1.62 0.00
-5.61 0.00
~1.52 0.00
-5.71 0.00
-1.47 0.00
-5.76 0.00
-1.46 0.00
-5.77 0.00
1.47 0.00
-0.92 0.00
1.62 0.00
-1.07 0.00
1.77 0.00
-1.22 0.00
2.01 0.00
-1.46 0.00
2.20 0.00
-1.65 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
2.50 0.00
-1.95 0.00
9.26 0.00
0.07 0.00
8.92 0.00
0.41 0.00
8.58 0.00
0.74 0.00
8.24 0.00
1.08 0.00

TORSION

OO DO OO0 OO ODOODOLOOODODODODOODODOO0OODODODCODOOD

OO0 OO OO0

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.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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.09
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.97

50
81
.61
.37
38
26
83
47

2Q¥5NLRFO\C22312\FEANRE6X 1D

_¥L93-Sn

2015,

09:55 AM



wWednesday, April 01, 2015, 09:55 ax

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-2

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 1.27 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 1.39 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 1.48 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 1.55 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 1.58 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 1.62 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 1.79 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 1.89 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
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Fednesday, April 01, 2015, 09:55 aM

STAAD SPACE -- PAGE NO. 28
MEMBER END FORCES STRUCTURE TYPE = SPACE
ALL UNITS ARE -- KIP FEET (LOCAL )
MEMBER LOAD JT AXIAL SHEAR-Y SHEAR-2Z TORSION MOM-Y MOM-2

3003 3 5.28 10.71 0.00 0.00 0.00 21.52
4 -5.28 1.16 0.00 0.00 0.00 22.85

3004 3 5.47 10.18 0.00 0.00 0.00 23.78
4 -5.47 1.69 0.00 0.00 0.00 27.87

3005 3 5.61 9.65 0.00 0.00 0.00 25.53
4 -5.61 2.22 0.00 0.00 0.00 33.40

3006 3 5.71 9.13 0.00 0.00 0.00 26.77
4 -5.71 2.74 0.00 0.00 0.00 39.44

3007 3 5.76 8.71 0.00 0.00 0.00 27.49
4 -5.76 -0.37 0.00 0.00 0.00 43.90

3008 3 5.77 8.18 0.00 0.00 0.00 27.81
4 -5.77 0.15 0.00 0.00 0.00 43.79

4000 3 0.92 8.28 0.00 0.00 0.00 6.87
4 -0.92 0.05 0.00 0.00 0.00 23.64

4001 3 1.07 8.02 0.00 0.00 0.00 8.52
4 -1.07 0.32 0.00 0.00 0.00 25.64

4002 3 1.22 11.23 0.00 0.00 0.00 8.81
4 -1.22 0.64 0.00 0.00 0.00 28.28

4003 3 1.46 10.71 0.00 0.00 0.00 11.58
4 -1.46 1.16 0.00 0.00 0.00 32.79

4004 3 1.65 10.18 0.00 0.00 0.00 13.84
4 -1.65 1.69 0.00 0.00 0.00 37.81

4005 3 1.79 9.65 0.00 0.00 0.00 15.60
4 ~1.79 2.22 0.00 0.00 0.00 43.34

4006 3 1.89 9.13 0.00 0.00 0.00 16.84
4 -1.89 2.74 0.00 0.00 0.00 49.38

4007 3 1.94 8.71 0.00 0.00 0.00 17.55
4 -1.94 -0.37 0.00 0.00 0.00 53.83

4008 3 1.95 8.18 0.00 0.00 0.00 17.88
4 -1.95 0.15 0.00 0.00 0.00 53.73

4 300 5 4.75 4.87 0.00 0.00 0.00 18.32
4 -4.75 -0.07 0.00 0.00 0.00 13.81

301 5 4,93 5.21 0.00 0.00 0.00 20.14
4 -4.93 -0.41 0.00 0.00 0.00 16.37

302 5 5.09 5.55 0.00 0.00 0.00 21.64
4 -5.09 -0.74 0.00 0.00 0.00 19.26

303 5 5.21 5.88 0.00 0.00 0.00 22.81
4 -5.21 -1.08 0.00 0.00 0.00 22.47

304 5 5.30 6.22 0.00 0.00 0.00 23.65
4 -5.30 -1.42 0.00 0.00 0.00 26.01

305 5 5.36 6.56 0.00 0.00 0.00 24.17
4 -5.36 -1.76 0.00 0.00 0.00 29.88

306 5 5.39 6.90 0.00 0.00 0.00 24.35
4 -5.39 -2.09 0.00 0.00 0.00 34.07
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Wednesday, April 01, 2015, 09:55 aM

STAAD SPACE -- PAGE NO. 29
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
307 5 5.44 7.16 0.00 0.00 0.00 24.73
4 -5.44 2.16 0.00 0.00 0.00 36.41
308 5 5.61 7.84 0.00 0.00 0.00 26.22
4 -5.61 1.49 0.00 0.00 0.00 34.63
309 5 5.71 8.51 0.00 0.00 0.00 27.06
4 -5.71 0.81 0.00 0.00 0.00 33.51
310 5 5.75 9.19 0.00 0.00 0.00 27.24
4 ~5.75 0.14 0.00 0.00 0.00 33.05
311 5 5.74 9.86 0.00 0.00 0.00 26.77
4 -5.74 -0.53 0.00 0.00 0.00 33.24
400 5 0.93 4.87 0.00 0.00 0.00 8.38
4 -0.93 -0.07 0.00 0.00 0.00 23.75
401 5 1.12 5.21 0.00 0.00 0.00 10.21
4 -1.12 -0.41 0.00 0.00 0.00 26.31
402 5 1.27 5.55 0.00 0.00 0.00 11.70
4 -1.27 -0.74 0.00 0.00 0.00 29.19
403 5 1.39 5.88 0.00 0.00 0.00 12,87
4 -1.39 -1.08 0.00 0.00 0.00 32.41
404 5 1.48 6.22 0.00 0.00 0.00 13.71
4 -1.48 -1.42 0.00 0.00 0.00 35.95
405 5 1.55 6.56 0.00 0.00 0.00 14.23
4 -1.55 -1.76 0.00 0.00 0.00 39.81
406 5 1.58 6.90 0.00 0.00 0.00 14.42
4 -1.58 -2.09 0.00 0.00 0.00 44.01
407 5 1.62 7.16 0.00 0.00 0.00 14.79
4 -1.62 2.16 0.00 0.00 0.00 46.34
408 5 1.79 7.84 0.00 0.00 0.00 16.28
4 -1.79 1.49 0.00 0.00 0.00 44.57
409 5 1.89 8.51 0.00 0.00 0.00 17.12
4 -1.89 0.81 0.00 0.00 0.00 43.45
410 5 1.94 9.19 0.00 0.00 0.00 17.30
4 -1.94 0.14 0.00 0.00 0.00 42.99
411 5 1.92 9.86 0.00 0.00 0.00 16.83
4 -1.92 -0.53 0.00 0.00 0.00 43.18
3000 5 4.74 4.86 0.00 0.00 0.00 18.23
4 -4.74 -0.05 0.00 0.00 0.00 13.70
3001 5 4.88 5.12 0.00 0.00 0.00 19.65
4 -4.88 -0.32 0.00 0.00 0.00 15.70
3002 5 5.04 5.44 0.00 0.00 0.00 21.15
4 -5.04 -0.64 0.00 0.00 0.00 18.34
3003 5 5.28 5.97 0.00 0.00 0.00 23.48
4 -5.28 -1.16 0.00 0.00 0.00 22.85
3004 5 5.47 6.49 0.00 0.00 0.00 25.31
4 -5.47 -1.69 0.00 0.00 0.00 27.87
3005 5 5.61 7.02 0.00 0.00 0.00 26.63
4 -5.61 -2.22 0.00 0.00 0.00 33.40
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MEMBER END FORCES STRUCTURE TYPE = SPACE
ALL UNITS ARE -- KIP FEET (LOCAL )
MEMBER LOAD JT AXIAL SHEAR-Y SHEAR-2 TORSION MOM-Y MOM-2
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 l.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
*kkkkkkkkxkkkk* END OF LATEST ANALYSIS RESULT * %k %% k% %ok %k k k%
396, ***
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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-~ PAGE NO. 31

' STAAD SPACE

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
| —m o e e
| 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
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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
| o e ————
| 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 MAX 10.40 2006 -12.00 1000 0.00 2008 0.00 2008
MIN 0.81 2003 -66.83 2006 0.00 2008 0.00 2008
8.67 MAX 9.11 2007 ~14.67 1000 0.00 2008 0.00 2008
MIN -0.68 2004 -73.67 2006 0.00 2008 0.00 2008
9.75 MAX 8.54 2007 -16.72 1000 0.00 2008 0.00 2008
MIN -1.25 2004 -79.77 2007 0.00 2008 0.00 2008
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10.83 MAX 7.05 2008 -18.15 1000 0.00 2008 0.00 2008
MIN -2.74 2005 -83.56 2007 0.00 2008 0.00 2008
11.92 MAX 6.48 2008 -18.97 1000 0.00 2008 0.00 2008
MIN -3.31 2005 -85.49 2008 0.00 2008 0.00 2008
13.00 MAX 3.78 207 -19.18 1000 0.00 2008 0.00 2008
MIN -4.80 2006 -86.20 2007 0.00 2008 0.00 2008
| MAX/MIN FORCE VALUES FOR MEMB 3, AMONGST ALL SECT LOCATIONS
FY/ DIST LD MZ/ DIST LD
FZ DIST LD MY DIST LD FX DIST LD
MAX. 18.51 0.00 107 43.16 0.00 1008
0.00 0.00 100 0.00 0.00 100 8.77 C 0.00 1008
MIN. -4.80 13.00 2006 -86.20 13.00 2007
| 0.00 13.00 2008 0.00 13.00 2008 1.38 ¢ 13.00 200
|
4 0.00 MAX 15.67 211 43.13 1007 0.00 2008 0.00 2008
MIN 6.91 1000 12.35 200 0.00 2008 0.00 2008
1.08 MaxX 15.10 211 30.21 1006 0.00 2008 0.00 2008
MIN 6.35 1000 5.14 200 0.00 2008 0.00 2008
2.17 MAX 14.53 211 19.14 1005 0.00 2008 0.00 2008
MIN 5.78 1000 -5.58 211 0.00 2008 0.00 2008
3.25 MAX 13.96 211 9.78 1004 0.00 2008 0.00 2008
MIN 5.21 1000 -21.01 211 0.00 2008 0.00 2008
4.33 MAX 13.39 211 2.14 1003 0.00 2008 0.00 2008
MIN 4.64 1000 -35.83 211 0.00 2008 0.00 2008
5.42 MAX 11.65 210 -3.36 100 0.00 2008 0.00 2008
MIN 4.07 1000 -45.39 211 0.00 2008 0,00 2008
6.50 MAX 11.08 210 -7.47 1000 0.00 2008 0.00 2008
MIN 3.50 1000 -55.12 210 0.00 2008 0.00 2008
7.58 MAX 9.33 209 -10.96 1000 0.00 2008 0.00 2008
MIN 2.60 210 -60.86 210 0.00 2008 0.00 2008
8.67 MAX 8.76 209 -13.84 1000 0.00 2008 0.00 2008
MIN 2.03 210 -67.99 209 0.00 2008 0.00 2008
9.75 MAX 8.15 2008 -16.09 1000 0.00 2008 0.00 2008
MIN 0.28 209 -75.70 2008 0.00 2008 0.00 2008
10.83 MAX 6.67 2007 -17.74 1000 0.00 2008 0.00 2008
MIN -1.47 208 -84.20 2008 0.00 2008 0.00 2008
11.92 MAX 6.10 2007 -18.76 1000 0.00 2008 0.00 2008
MIN -2.04 208 -85.42 2008 0.00 2008 0.00 2008
13.00 MAX 4.80 2006 -19.18 1000 0.00 2008 0.00 2008
MIN -3.78 207 -86.20 2007 0.00 2008 0.00 2008
MAX/MIN FORCE VALUES FOR MEMB 4, AMONGST ALL SECT LOCATIONS
FY/ DIST LD MZ/ DIST LD
FZ DIST LD MY DIST LD FX DIST LD
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MAX. 15.67 0.00 111 43.13 0.00 1007

0.00 0.00 100 0.00 0.00 100 8.77 C 0.00 1008
MIN. -3.78 13.00 207 -86.20 13.00 2007

0.00 13.00 2008 0.00 13.00 2008 1.38 ¢ 13.00 200

Frxkkkxxxx END OF FORCE ENVELOPE FROM INTERNAL STORAGE *****%&%%*

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

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
MAX
MIN

MAX/MIN FORCE VALUES FOR

Wednesday, April 01, 2015, 09:55 AM
-- PAGE NO. 35
FY LD MZ LD FZ LD MY LD
2.49 3000 0.00 4008 0.00 4008 0.00 4008
-2.50 4008 0.00 4008 0.00 4008 0.00 4008
1.62 3000 2.02 4008 0.00 4008 0.00 4008
-2.35 4008 -1.71 3000 0.00 4008 0.00 4008
0.80 3000 3.92 4008 0.00 4008 0.00 4008
-2.22 4008 -2.71 3000 0.00 4008 0.00 4008
0.03 3000 5.72 4008 0.00 4008 0.00 4008
-2.11 4008 -3.05 3000 0.00 4008 0.00 4008
-0.70 3000 7.44 4008 0.00 4008 0.00 4008
-2.01 4008 -2.77 3000 0.00 4008 0.00 4008
-0.91 4000 9.08 4008 0.00 4008 0.00 4008
-2.40 3008 -1.90 3000 0.00 4008 0.00 4008
-0.86 4000 10.67 4008 0.00 4008 0.00 4008
-3.03 3008 -0.49 3000 0.00 4008 0.00 4008
-0.82 4000 12.23 4008 0.00 4008 0.00 4008
-3.61 3008 1.42 3000 0.00 4008 0.00 4008
-0.80 4000 13.76 4008 0.00 4008 0.00 4008
-4.14 3008 3.79 3000 0.00 4008 0.00 4008
-0.80 4000 15.28 4008 0.00 4008 0.00 4008
-4.62 3008 6.59 3000 0.00 4008 0.00 4008
-0.82 4000 18.33 3008 0.00 4008 0,00 4008
-5.05 3008 8.25 4000 0.00 4008 0.00 4008
-0.86 4000 22.70 3008 0.00 4008 0.00 4008
-5.43 3008 8.95 4000 0.00 4008 0.00 4008
-0.92 4000 27.37 3008 0.00 4008 0.00 4008
-5.77 3008 9.69 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 27.37 10.00 3008
0 0.00 300 0.00 0.00 300 12.73 C 0.00 307
MIN. -5 10.00 3008 -3.05 2.50 3000
0 10.00 4008 0.00 10.00 4008 7.23 ¢ 10.00 306
2 0.00 2.50 4008 0.00 4008 0.00 4008 0.00 4008
-2.49 3000 0.00 4008 0.00 4008 0.00 4008
0.83 2.35 4008 1.71 3000 0.00 4008 0.00 4008
-1.62 3000 -2.02 4008 0.00 4008 0.00 4008
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1.67

2.

| MAX/MIN

50

.33

.17

.00

.83

.67

.50

.33

.17

.00

FORCE VALUES FOR
FY/ DIST

.00

.08

.17

.25

.33

.42

.50

.58

.67

.75

FZ DIST

MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN

5.77 10.00 3
0.00 0.00
-2.49 0.00 3
0.00 10.00 4

11.49
.23
.41
.33
.38
.60
.98
.20
.05
.46
.65
.06
.72
.24
.32
.84
.51
.09
.11
.49

—
= O
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Wednesday, april 01,
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4008 2,71 3000 0.00 4008 0.00 4008
3000 -3.92 4008 0.00 4008 0.00 4008
4008 3.05 3000 0.00 4008 0.00 4008
3000 -5.72 4008 0.00 4008 0.00 4008
4008 2.77 3000 0.00 4008 0.00 4008
3000 -7.44 4008 0.00 4008 0.00 4008
3008 1.90 3000 0.00 4008 0.00 4008
4000 -9.08 4008 0.00 4008 0.00 4008
3008 0.49 3000 0.00 4008 0.00 4008
4000 -10.67 4008 0.00 4008 0.00 4008
3008 -1.42 3000 0.00 4008 0.00 4008
4000 -12.23 4008 0.00 4008 0.00 4008
3008 -3.79 3000 0.00 4008 0.00 4008
4000 -13.76 4008 0.00 4008 0.00 4008
3008 -6.59 3000 0.00 4008 0.00 4008
4000 -15.28 4008 0.00 4008 0.00 4008
3008 -8.25 4000 0.00 4008 0.00 4008
4000 -18.33 3008 0.00 4008 0.00 4008
3008 -8.95 4000 0.00 4008 0.00 4008
4000 -22.70 3008 0.00 4008 0.00 4008
3008 -9.69 4000 0.00 4008 0.00 4008
4000 -27.37 3008 0.00 4008 0.00 4008
i MEMB 2, AMONGST ALL SECT LOCATIONS
LD MZ/ DIST LD
LD MY DIST LD FX DIST LD
008 3.05 2.50 3000
300 0.00 0.00 300 11.10 C 0.00 311
000 -27.37 10.00 3008
008 0.00 10.00 4008 4.86 C 10.00 3000
407 27.81 3008 0.00 4008 0.00 4008
306 6.57 400 0.00 4008 0.00 4008
408 19.17 3008 0.00 4008 0.00 4008
400 -0.78 401 0.00 4008 0.00 4008
4004 10.96 3008 0.00 4008 0.00 4008
401 -10.16 4003 0.00 4008 0.00 4008
3004 3.32 3000 0.00 4008 0.00 4008
401 -17.29 4004 0.00 4008 0.00 4008
4005 -0.30 3000 0.00 4008 0.00 4008
402 -25.62 4004 0.00 4008 0.00 4008
4005 -3.50 3000 0.00 4008 0.00 4008
402 -31.26 4005 0.00 4008 0.00 4008
4006 -6.26 3000 0.00 4008 0.00 4008
4003 -37.57 4005 0.00 4008 0.00 4008
4006 -8.58 3000 0.00 4008 0.00 4008
4003 -41.74 4006 0.00 4008 0.00 4008
4007 -10.47 3000 0.00 4008 0.00 4008
4004 -46.02 4006 0.00 4008 0.00 4008
4007 -11.93 3000 0.00 4008 0.00 4008
3004 -49.79 4007 0.00 4008 0.00 4008
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STAAD SPACE
10.83 MAX 4.18 4008 -12.96 3000 0.00 4008 0.00 4008
MIN -1.41 3005 -52.16 4007 0.00 4008 0.00 4008
11.92 MAX 3.78 3008 -13.55 3000 0.00 4008 0.00 4008
MIN -1.82 3005 -53.38 4008 0.00 4008 0.00 4008
13.00 MAX 2.16 407 -13.70 3000 0.00 4008 0.00 4008
MIN -2.74 4006 -53.83 4007 0.00 4008 0.00 4008
MAX/MIN FORCE VALUES FOR MEMB 3, AMONGST ALL SECT LOCATIONS
FY/ DIST LD Mz / DIST LD
Fz DIST LD MY DIST LD FX DIST LD
MAX. 11.49 0.00 307 27.81 0.00 3008
0.00 0.00 300 0.00 0.00 300 5.77 C 0.00 3008
MIN. -2.74 13.00 4006 -53.83 13.00 4007
0.00 13.00 4008 0.00 13.00 4008 0.92 ¢ 13.00 4000
4 0.00 MAX 9.86 311 27.80 3007 0.00 4008 0.00 4008
MIN 4.86 3000 8.29 4000 0.00 4008 0.00 4008
1.08 MAX 9.46 411 19.47 3006 0.00 4008 0.00 4008
MIN 4.46 4000 3.25 4000 0.00 4008 0.00 4008
2.17 MAX 9.06 411 12.29 3005 0.00 4008 0.00 4008
MIN 4.06 4000 -3.67 411 0.00 4008 0.00 4008
3.25 MAX 8.66 411 6.16 3004 0.00 4008 0.00 4008
MIN 3.66 4000 -13.26 411 0.00 4008 0.00 4008
4.33 MAX 8.26 411 1.10 3003 0.00 4008 0.00 4008
MIN 3.26 4000 -22.43 411 0.00 4008 0.00 4008
5.42 MAX 7.18 410 -2.66 300 0.00 4008 0.00 4008
MIN 2.86 4000 -28.50 411 0.00 4008 0.00 4008
6.50 MAX 6.78 410 -5.54 3000 0.00 4008 0.00 4008
MIN 2,46 4000 -34.60 410 0.00 4008 0.00 4008
7.58 MAX 5.71 409 -7.99 3000 0.00 4008 0.00 4008
MIN 1.86 410 -38.33 410 0.00 4008 0.00 4008
8.67 MAX 5.31 409 -10.00 3000 0.00 4008 0.00 4008
MIN 1.46 410 -42.77 409 0.00 4008 0.00 4008
9.75 MAX 4.89 4008 -11.58 3000 0.00 4008 0.00 4008
MIN 0.39 409 -47.46 4008 0.00 4008 0.00 4008
10.83 MAX 3.96 4007 -12.72 3000 0.00 4008 0.00 4008
MIN -0.69 308 -52.53 4008 0.00 4008 0.00 4008
11.92 MAX 3.56 4007 -13.43 3000 0.00 4008 0.00 4008
MIN -1.09 308 -53.34 4008 0.00 4008 0.00 4008
13.00 MAX 2.74 4006 -13.70 3000 0.00 4008 0.00 4008
MIN -2.16 407 -53.83 4007 0.00 4008 0.00 4008
MAX/MIN FORCE VALUES FOR MEMB 4, AMONGST ALL SECT LOCATIONS
FY/ DIST LD MZ/ DIST LD
FZ DIST LD MY DIST LD FX DIST LD
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| MAX. 9.86 0.00 311 27.80 0.00 3007
' 0.00 0.00 300 0.00 0.00 300 5.77 C  0.00 3008
MIN. -2.16 13.00 407 -53.83 13.00 4007
0.00 13.00 4008 0.00 13.00 4008 0.92 C 13.00 4000

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

401. FINISH

kohok ok ok ok khkk kK END OF THE STAAD.PrO RUN *hkkkkkkkkk

*x** DATE= APR 11,2015 TIME= 9:55:17 ****

************************************************************

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

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

http://www.bentley.com *

*
*
*
*
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Plax 43.130 kip-h
= i -a2597 kip 4
e I M 597 kip:
TSttt Bax: 86203 kip-ft 3,
HMax agas7 k-t
I3 o L ‘Mmx 4524 Kip-ft
7 Max; 42,597 kip-t il
- Y
] 5
\f‘ x ¥ jilax 4524 kip.tt ) —
z A " Moment - Kip-1t
Whole Structure Mz 20kip-ft:1ft 0 Envelope

STAAD.Pro V8i (SELECTseries 5) 20.07.10.65
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PEDESTAL AND FOOTING DESIGN

DESIGN INPUT DATA
PEDESTAL DESIGN V4 := 52001bf Dead Load Vertical Reaction
REFERENCES: V|:=7520Ibf  Live Load Vertical Reaction
1. AASHTO
2. Attachment "A" StaadPro computer analysis 1 .— gibf Horizontal Reaction
DESIGN PARAMETERS:
Ibf . . _ Ibf . .
Vo = 62.4—% unit weight of water Yo = 130—} unit weight of concrete
ft fr’
Ibf . . . .
Ye i= 1407 unit weight of earth f. == 5000psi fy := 60000psi
ft
Kipax =5 max. earth pressure coefficient Kiip = 25 min. earth pressure coefficient
GEOMETRY:
P, = 3.0t Pedestal height ClearRise := 10ft C:= 1.0ft Earth cover
{, == 16in top slab thickness Py = 2.5Mt pedestal thickness
LATERAL LOADS:

Lateral Earth Pressure:

Hl:=C+ L+ ClearRise

H2 := H1 +Ph

LEPMIN := Ko 1t

LEPMAX := K, Y- L1t

Minimum (EMIN)

W, = HI-LEPMIN-1ft

[We; = 431.6671bf |

Maximum (EMAX)
We = HI-.LEPMAX: 11t

1bf
w,, = 863 ft-—
& ft

Internal Fluid Pressure:

(IFP)

top of wall

LEPMAX = 7()~L)£

fi~

W, i= H2:LEPMIN

soil depth at top of pedestal

soil depth at bottom of pedestal

maximum lateral earth pressure

Wop = 536.667-—

Ibf

ft

Wop, := H2-LEPMAX

197322
W, = 3-—
eb it

Wi == Yy Pp L1t

bottom of wall

Wi = 187~“f;f top of pedestal
1

5/8/2015

file:Pedestal-Footing.xmcd
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Positive ( Inside) Moment:

d = 27.688-in f. := 5000 psi

f,, := 60000

y a =

a = 0.871-in

M, = .95.A5'fy.(d -

ol s

M, = 9.579 x 104~fl-lbf
I

Neagative (Outside Face) Moment:

d = 27.688 in f. := 5000 psi

At
£, = 60000 a:= ——

-— a = 0.871-in
85 fc' 12in

oM, = 9.579 x l()_l'fl'll‘ﬂ

= . d
oM, = .93.As~t)..(d - ;)

Distribution Reinforcement;

P

1 2
Py =30in  Aggip = 12000002 Agyy = 0.36-in

Ibf
Wip, 1= ww'(ClearRise + Ph)-lft Wity = 811-% bottom of pedestal
t
Shear Capacity
¢:=20in rebarclear d, := 0.625in bar diameter dy,
distance di=P-c-— = 27.688-in
fgi=3 ki Bi=2  dy = 09 dyy = 24.919-in by = 12in
dyy 1= 0.72:P, dyy = 21.6:in d,, 1= max(dyq.dys)
OV = .9-0316-B- [T ksirby-d, OV = 3.8 10°-1of V, = 3775Ibf

if ($V,. > Vy,."OK" ,"NG" ) = "OK"

E
Ag = 0.74in~ Use#5 @ 5"

fy = 60000psi

M, := 1777t 1bf

if(¢Mn > M,."OK" ,“NG“) = "OK"

=
AS = ().74in

Use #5 @ 5"

fy = 60000psi

M, = 5458ft-Ibf

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

#4 @ 6.5 (both side)

Concrete Systems, Inc.

9 Commercial Street

Ph. (800) 342-3374
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LRFD FOOTING DESIGN
Design Parameters:
Vg = 1203’2 soil weight Ye = 15022 concrete weight
ft fr
f. = 5000% 28 day strength
in”
Kiax = -5 max. earth pressure coefficient Kin = 25 min. earth pressure coefficient

£
V'
ig! e
S — * - ! > : N S g
> ‘—-—I‘_ = 2
= Lw t : =
~ A ;
’ =
I's '
Geometry:
hg := 24in Footing thickness tf := 108in Footing width
o := 10in Culvert thickness hy = 151 Retained soil depth
Design Loads from Culvert:
11t .
f ii=— i= f
pi= Vy+ V)= 1272x10" Ibf v gl Omactoredi=Jn 1= foeéacgoitr:?g;?ﬁ]ze due
) . Load
Pi=pi V=i P-1272x10"Ibf Vertical Reaction V=0 Horizontal
Reaction
Ip := Oin Horiz. Distance P to Point C

I, == hg = 2in I, = 22-in Vert. Distance from V to point C

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

Concrete Systems, Inc. 9 Commercial Street Ph. (800) 342-3374
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=1
f~ ¢ tr—t. 1
o=~ ho . . 3 f7'%¢ P 3
Psoil1 = 4 hr[ 2 lP] . Pgoijp = 7-35 % 107 Ibf Pyi= — L - P, = 24.5-in
M= =Plp + Ve = Poginn Py M, = -1.501 x 10*ftibf  Maximum Moment at Point"C”
| ! 7 3. LN
Soil bearing stresses
Section Propetrties:
5
Ag = tp It Ap =917 Area of footing
1 3 6.4 . . .
Ig = ;(m.tf ) Ig = 1x10"-in" Moment of inertia of footing
Strength Il analysis
Lo Ibf
Peonc = Yo 'hy Peone = 300-—
ft”
MI‘
els ~—— e =-1.181 Center of gravity from Point C - Center Line of Foundation;
P Eccentricity
_ - = _ % - 2E(
B =1 B=9f1 Bp. B - 2e Bp 11.359ft
) 5 — ag = 23 = a5
Pyi= Vg=52x10"Ibf  Pyi=p-Py=7.52x 10" Ibf =153 Yg=12 0 A= 18

Concrete Systems, Inc.

9 Commercial Street Ph. (800) 342-3374
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YrPy+ 4P+ Yo Pein + P -B-1ft -
g = Y1 0d ™ d ™ 18 soill ™ Feone 4 = 2577 IOJ.E
B -1ft 2
p ft
Ibf - 3 1bf
O, = 45 qp = 10000— from geotech report qR = Opqy qR = 4.5x 10—
ft™ ft”
if(gy < g4g."OK","NG") = "OK"
FOOTING SLAB DESIGN:
d
. . b
¢ := 4.5in rebar clear distance d, := 0.5in  assumed bar diameter d:=hg-c- >y d = 19.25-in
'f 'f
Factored Load spanl = i Ip span2 := P Ip
span := max(spanl,span2)
p P,-P P 1fi .
: 1+ Yd T d ~ Fsoill ~ Feone ! Ibf
p=1272x10"Ibf  Pi=pi Wy i= ¢ d “soll "ol wp = 2x 100 —
span ft
Shear:
Vi = wyspan v, = 9.002x 10° Ibf
hp = 24-in = ¢ := 2in rebar clear d, := 0.5in bar diameter
distance
=5 i Bi=2 dy =094 dyy = 17.325-in by := 12in
dyy 1= 0.72:hg dyy = 17.28:in dy = max(dyg.dys)

OV, = .9-.0316-B [f ksi-b,d,

OV, = 2.64x 10°-Ibf if($V, > Vy."OK" ."NG") = "OK"

Moment:

d = 19.25-in fo == 5000 psi
5
wp-span 4 3
My=—"7"T M, = 2.025 x 10 - ft-1bf moment A= 0.24in~
2 b
Aty Use#4 @10T/B
fV = 60000 4= ———— a = 0.282-in £, == 60000psi
/ .85- fC- 12in /

OM,, = 95-A . [a- 3) OM, = 2.178x 10™fr-1b

shyd-3 if (oM, > M,"OK" ,"NG" ) = "OK"

h

.o I . -
Agtemp = .0()18~121n~? Agtemp = 0.259-in”" Use #4 @ 9" T&B (Longitudinal)

Concrete Systems, Inc. 9 Commercial Street Ph. (800) 342-3374




1.

PAGE NO. 1

LR R RS R RS RS E RS E R A S EEEEE R TSR R EEEEEEEEEEEE

* *
* STAAD.Pro V8i SELECTseries5 *
* Version 20.07.10.65 *
il Proprietary Program of *
* Bentley Systems, Inc. *
* Date= MAY 8, 2015 *
* Time= 9:47:27 *
* *
* *
* *

USER ID:

L R R R R S I R S S

STAAD PLANE

INPUT FILE: 3.0'-Pedestal-Fixed.STD

B

== e
WNHOWOD-DOU & WN
e 4 » e e v s e s s

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

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

UNIT FEET KIP

JOINT COORDINATES

10600, 2030
MEMBER INCIDENCES
112

DEFINE MATERIAL START
ISOTROPIC CONCRETE

E 453600

POISSON 0.17

DENSITY 0.14999

ALPHA 5.5E-006

DAMP 0.05

END DEFINE MATERIAL
MEMBER PROPERTY

1 PRIS YD 2.5 ZD 1
CONSTANTS

MATERIAL CONCRETE ALL
SUPPORTS

1 FIXED

* Kk Kk

LOAD 1 LOADTYPE NONE TITLE LOAD CASE 1- DEAD LOAD -COVER 1FT

SELFWEIGHT Y -1

JOINT LOAD

2 FY -5.2

LOAD 2 LOADTYPE NONE TITLE -EMAX
MEMBER LOAD

1 TRAP GX 1.073 0.863

LOAD 3 LOADTYPE NONE TITLE -EMIN
MEMBER LOAD

1 TRAP GX 0.537 0.432

LOAD 4 LOADTYPE NONE TITLE -IPF-WATER INSIDE
MEMBER LOAD

1 TRAP GX -0.811 -0.187

Friday, May 08, 2015,

ar

09:52 A



Friday,

STAAD PLANE -- PAGE NO. 2
39. LOAD 5 LOADTYPE NONE TITLE LOAD CASE 1- LIVE LOAD
40. JOINT LOAD
41, 2 FY -7.52
42. LOAD COMB 100 COMBINATION LOAD CASE 100
43. 2 1.3
44, LOAD COMB 200 COMBINATION LOAD CASE 200
45. 1 1.3 51.75 3 1.0 4 1.75
46, ***
47. LOAD COMB 300 COMBINATION LOAD CASE -CRACK CONTROL-MAX OUTSIDE DEAD
48, 1 1.0 2 1.0
49, LOAD COMB 400 COMBINATION LOAD CASE -CRACK CONTROL-MAX INSIDE DEAD
50. 1 1.0 3 1.0 4 1.0
51, *%x*
52. LOAD COMB 301 COMBINATION LOAD CASE -~-CRACK CONTROL-MAX OUTSIDE LIVE
53. 51.0 2 1.0
54, LOAD COMB 401 COMBINATION LOAD CASE -CRACK CONTROL-MAX INSIDE LIVE
55. 5 1.0 3 1.0 4 1.0
56, **x*
57. PERFORM ANALYSIS

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

SOLVER USED IS THE OUT-OF-CORE BASIC SOLVER
ORIGINAL/FINAL BAND-WIDTH= 1/ 1/ 3 DOF
TOTAL PRIMARY LOAD CASES = 5, TOTAL DEGREES OF FREEDOM = 3
TOTAL LOAD COMBINATION CASES = 6 SO FAR.
SIZE OF STIFFNESS MATRIX = 0 DOUBLE KILO-WORDS
REQRD/AVAIL. DISK SPACE = 12.0/ 0.0 MB
58. ***PERFORM ANALYSIS PRINT LOAD DATA
59. LOAD LIST 1 TO 4
60. PRINT SUPPORT REACTION ALL
eeringiCalculations\Footings V204 5\LRFDVC22322\FEA\2. O -Redestal -Fixed. anl

VAINGSCANYON \Departments\Precast £ngin

May 08,

2015,

09:52

e

A



Friday, May 08, 2015, 09:52 AM

STAAD PLANE -- PAGE NO. 3
SUPPORT REACTIONS -UNIT KIP FEET  STRUCTURE TYPE = PLANE
JOINT LOAD FORCE-X FORCE-Y  FORCE-Z MOM-X MOM-Y MOM Z
11 0.00 6.32 0.00 0.00 0.00 0.00
2 ~2.90 0.00 0.00 0.00 0.00 4.20
3 -1.45 0.00 0.00 0.00 0.00 2.10
4 1.50 0.00 0.00 0.00 0.00 -1.78

Fhihkkxkkhkkkkkxk END OF LATEST ANALYSIS RESULT ** %k kkkkkkkkkk

61. **%

62. *** BEAM DISPLACEMENTS AT CL FROM 1.0LL
63. ***LOAD LIST 600 601

64. ***PRINT JOINT DISPLACEMENTS LIST 2

65. * k%

66. LOAD LIST 300 400 301 401

67. PRINT SUPPORT REACTION LIST 1

iestal-Fixed.anl Page I of 3



"riday, May 08, 2015, 09:52 AM

STAAD PLANE -- PAGE NO. 4

SUPPORT REACTIONS -UNIT KIP FEET STRUCTURE TYPE = PLANE
JOINT LOAD FORCE-X FORCE-Y FORCE-2 MOM-X MOM-Y MOM Z
1 300 -2.90 6.32 0.00 0.00 0.00 4.20
400 0.04 6.32 0.00 0.00 0.00 0.32
301 -2.90 7.52 0.00 0.00 0.00 4.20
401 0.04 7.52 0.00 0.00 0.00 0.32

Kdxkxkkkkkrxkkkdkk END OF LATEST ANALYSIS RESULT #****kkkkdkhkkhwk

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

VEINGSCANYORN\Departmentg\Precast EngineeringiCalcalations\Footings \2GiS\LRFD\C22312\FEAN3.Q" -Redegtal~Fixed. anl Page 4 of 9



Friday,
—“é%AAD PLANE -- PAGE NO. 5
SUPPORT REACTIONS -UNIT KIP FEET STRUCTURE TYPE = PLANE
JOINT LOAD FORCE-X FORCE-Y FORCE-Z MOM-X MOM-Y MOM 2Z
1 100 -3.78 0.00 0.00 0.00 0.00 5.46
200 1.17 21.38 0.00 0.00 0.00 -1.01

*kkxkkkkkkxx*%** END OF LATEST ANALYSIS RESULT *#* %k sk ks k& k**

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

VKINGSCANYON\Department$\Precest Engineering\Calculations \Footings Y2015 \LRF2\C22312\FER S,

Hay 08,

2015, 09:52 AM

Page 5 of 9



KEINGSCANYON\Departaent§\Precast Engineering|\Calculations\Footings\2QIi6\ERFDNC22312\FEA\3.Q" -Podegtal -Fix

Friday, May 08, 20i5, 09:52 AM

STAAD PLANE -- PAGE NO. 6

MEMBER FORCE ENVELOPE

ALL UNITS ARE KIP FEET

MEMB DISTANCE FY LD MZ LD FZ LD MY LD
1 0.00 MAX 3.78 100 5.46 100 0.00 200 0.00 200
MIN -1.17 200 -1.01 200 0.00 200 0.00 200
0.25 MAX 3.43 100 4.56 100 0.00 200 0.00 200
MIN -0.96 200 -0.74 200 0.00 200 0.00 200
0.50 MAX 3.09 100 J.74 100 0.00 200 0.00 200
MIN -0.77 200 -0.53 200 0.00 200 0.00 200
0.75 MAX 2.75 100 3.01 100 0.00 200 0.00 200
MIN -0.60 200 -0.36 200 0.00 200 0.00 200
1.00 MAX 2.43 100 2.37 100 0.00 200 0.00 200
MIN -0.45 200 -0.23 200 0.00 200 0.00 200
1.25 MAX 2.10 100 1.80 100 0.00 200 0.00 200
MIN -0.32 200 -0.13 200 0.00 200 0.00 200
1.50 MAX 1.79 100 1.31 100 0.00 200 0.00 200
MIN -0.21 200 -0.07 200 0.00 200 0.00 200
1.75 MAX 1.47 100 0.91 100 0.00 200 0.00 200
MIN -0.13 200 -0.03 200 0.00 200 0.00 200
2.00 MAX 1.17 100 0.58 100 0.00 200 0.00 200
MIN -0.06 200 0.00 200 0.00 200 0.00 200
2.25 MAX 0.87 100 0.32 100 0.00 200 0.00 200
MIN -0.01 200 0.01 200 0.00 200 0.00 200
2.50 MAX 0.57 100 0.14 100 0.00 200 0.00 200
MIN 0.01 200 0.01 200 0.00 200 0.00 200
2.75 MAX 0.28 100 0.04 100 0.00 200 0.00 200
MIN 0.02 200 0.00 200 0.00 200 0.00 200
3.00 MAX 0.00 200 0.00 200 0.00 200 0.00 200
MIN 0.00 200 0.00 200 0.00 200 0.00 200
MAX/MIN FORCE VALUES FOR MEMB 1, AMONGST ALL SECT LOCATIONS
FY/ DIST LD MZ/ DIST LD
FZ DIST LD MY DIST LD FX DIST LD
MAX. 3.78 0.00 100 5.46 0.00 100
0.00 0.00 100 0.00 0.00 100 21.38 C 0.00 200
MIN. -1.17 0.00 200 -1.01 0.00 200
0.00 3.00 200 0.00 3.00 200 0.00 3.00 100

Frxxxkxkxxx END OF FORCE ENVELOPE FROM INTERNAL STORAGE ##**%***kk*

74. LOAD LIST 300 400

Page 6 of 9



Friday, May 08, 2015, 09:52 AM

STAAD PLANE -- PAGE NO. 7

75. PRINT FORCE ENVELOPE NSECTION 2 LIST 1

VK ENGSCANYON | DepartmentsiPrecast Epgigeerigg\Calculationg\Footings\2015 Y\LRFD\C22312 \FEAY



Friday, May 08, 2015, 09:52 AM

STAAD PLANE -- PAGE NO. 8

MEMBER FORCE ENVELOPE

ALL UNITS ARE KIP FEET

MEMB DISTANCE FY LD MZ LD FZ LD MY LD
1 0.00 MAX 2.90 300 4,20 300 0.00 400 0.00 400
MIN -0.04 400 0.32 400 0.00 400 0.00 400
0.25 MAX 2.64 300 3.51 300 0.00 400 0.00 400
MIN 0.02 400 0.33 400 0.00 400 0.00 400
0.50 MAX 2.38 300 2.88 300 0.00 400 0.00 400
MIN 0.07 400 0.32 400 0.00 400 0.00 400
0.75 MAX 2.12 300 2.32 300 0.00 400 0.00 400
MIN 0.11 400 0.29 400 0.00 400 0.00 400
1.00 MAX 1.87 300 1.82 300 0.00 400 0.00 400
MIN 0.14 400 0.26 400 0.00 400 0.00 400
1.25 MAX 1.62 300 1.38 300 0.00 400 0.00 400
MIN 0.16 400 0.22 400 0.00 400 0.00 400
1.50 MAX 1.37 300 1.01 300 0.00 400 0.00 400
MIN 0.17 400 0.18 400 0.00 400 0.00 400
1.75 MAX 1.13 300 0.70 300 0.00 400 0.00 400
MIN 0.17 400 0.14 400 0.00 400 0.00 400
2.00 MAX 0.90 300 0.44 300 0.00 400 0.00 400
MIN 0.16 400 0.09 400 0.00 400 0.00 400
2.25 MAX 0.67 300 0.25 300 0.00 400 0.00 400
MIN 0.14 400 0.06 400 0.00 400 0.00 400
2.50 MAX 0.44 300 0.11 300 0.00 400 0.00 400
MIN 0.10 400 0.03 400 0.00 400 0.00 400
2.75 MAX 0.22 300 0.03 300 0.00 400 0.00 400
MIN 0.06 400 0.01 400 0.00 400 0.00 400
3.00 MAX 0.00 400 0.00 400 0.00 400 0.00 400
MIN 0.00 400 0.00 400 0.00 400 0.00 400
MAX/MIN FORCE VALUES FOR MEMB 1, AMONGST ALL SECT LOCATIONS
FY/ DIST LD Mz/ DIST LD
FZ DIST LD MY DIST LD FX DIST LD
MAX. 2.90 0.00 300 4.20 0.00 300
0.00 0.00 300 0.00 0.00 300 6.32 C 0.00 300
MIN. -0.04 0.00 400 0.00 3.00 400
0.00 3.00 400 0.00 3.00 400 5.20 C 3.00 400
FrAxkkxxx* END OF FORCE ENVELOPE FROM INTERNAL STORAGE ***** %k #k*
76. FINISH
FINGSCANYON\Pepartments\Precast EngineeringlCajcuvletions\Footinggh2015\LRFD\NC22312\FEA\S. Q" -Pedestal-Fived.anl Rage & of #
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STAAD PLANE -- PAGE NO. 9

Kk ok kkkhkkokhk END OF THE STAAD.PrO RUN khkhkkkhkkkkkk

**** DATE= MAY 8,2015 TIME= 9:47:28 **x*%

************************************************************

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

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

*

*

http://www.bentley.com *
***********************************************************

\2OISNLRFDIG223i2\FEA\3. 0! —RPedestal -Fized. anl Rage 9 of 9
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4 X
e Wax: 1,497 Kip
“"Max: 3.775 kip
Whole Structure Fy 6kip:1ft 0 Envelope
1 X

Mai -1.777 kiptt
Max: 5458 kip-ft

Whole Structure Mz 7kip-ft: 10 I:;nveiope
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Section 6
STAAD Pro Output: 3’ high Pedestal
Incl. BM & SF diagrams



Wednesday, April 01, 2015, 10:41 AM

PAGE NO. 1

B e R R R R R i I R R I I R R g I

*

* STAAD.Pro V8i SELECTseries5
* Version 20.07.10.65

* Proprietary Program of

* Bentley Systems, Inc.

* Date= APR 1, 2015

* Time= 10: 0:19

*

*

*

USER 1ID:

*
*
*
*
*
*
*
*
*
LRSS EEE R R EE SRR E RS R R R R R R R I R e e R e R R R ]

1. STAAD PLANE

INPUT FILE: 3.0'-Pedestal-Fixed.STD
2. START JOB INFORMATION
3. ENGINEER DATE 04/01/15

4. END JOB INFORMATION
5. INPUT WIDTH 79
6. UNIT FEET KIP

7. JOINT COORDINATES
8. 10606 60; 2036

9. MEMBER INCIDENCES

10. 11 2

11. DEFINE MATERIAL START

12. ISOTROPIC CONCRETE

13. E 453600

14, POISSON 0.17

15. DENSITY 0.14999

16. ALPHA 5.5E-006

17. DAMP 0.05

18. END DEFINE MATERIAL

19. MEMBER PROPERTY
20, 1 PRIS YD 2.5 ZD 1
21. CONSTANTS
22. MATERIAL CONCRETE ALL
23. SUPPORTS
24. 1 FIXED
25' * kK
26. LOAD 1 LOADTYPE NONE TITLE LOAD CASE 1- DEAD LOAD -COVER 1FT
27. SELFWEIGHT Y -1
28. JOINT LOAD
29. 2 FY -5.2
30. LOAD 2 LOADTYPE NONE TITLE -EMAX
31. MEMBER LOAD
32. 1 TRAP GX 0.92 0.74

33. LOAD 3 LOADTYPE NONE TITLE -EMIN
34. MEMBER LOAD
35. 1 TRAP GX 0.46 0.37
36. LOAD 4 LOADTYPE NONE TITLE -IPF-WATER INSIDE
37. MEMBER LOAD

38. 1 TRAP GX -0.811 -0.187

KINGSCANYON{Departments|\Precast EngineeringiCalculations\Footingsi2015\LRFDIC223i2VFEAV3.80" -Redestal-Fixed. anl Page 1 of 9



STAAD PLANE

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

40. JOINT LOAD

41, 2 FY -7.52

42. LOAD COMB 100 COMBINATION
43. 2 1.3

44. LOAD COMB 200 COMBINATION
45. 1 1,3 5 1.75 3 1.0 4 1.75
46, ***

47. LOAD COMB 300 COMBINATION
48, 1 1.0 2 1.0

49. LOAD COMB 400 COMBINATION
50. 1 1.0 3 1.0 4 1.0

51, **%

52. LOAD COMB 301 COMBINATION
53. 5 1.0 2 1.0

54. LOAD COMB 401 COMBINATION
55. 5 1.0 3 1.0 4 1.0

56‘ * ok k

57. PERFORM ANALYSIS

PROBLEM STA

NUMBER OF JOINTS 2
NUMBER OF PLATES 0
NUMBER OF SURFACES 0

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

CASE

CASE

CASE

CASE

CASE

CASE

NUMBER OF
NUMBER OF
NUMBER OF

100

200

-CRACK CONTROL-MAX OUTSIDE DEAD

-- PAGE NO.

-CRACK CONTROL-MAX INSIDE DEAD

—-CRACK CONTROL-MAX OUTSIDE LIVE

-CRACK CONTROL-MAX INSIDE LIVE

MEMBERS
SOLIDS
SUPPORTS

SOLVER USED IS THE OUT-OF-CORE BASIC SOLVER

ORIGINAL/FINAL BAND-WIDTH=
TOTAL PRIMARY LOAD CASES
TOTAL LOAD COMBINATION CASES

SIZE OF STIFFNESS MATRIX =

REQRD/AVAIL. DISK SPACE =

58. ***PERFORM ANALYSIS PRINT LOAD DATA

59. LOAD LIST 1 TO 4
60. PRINT SUPPORT REACTION ALL

1/

12.

5, TOTAL DEGREES OF FREEDOM

1/

3 DOF

6 SO FAR.
0 DOUBLE KILO-WORDS

o/

0.0 MB

o

V\KINGSCANYON\Departmentg\Precast EngineeringiCalculationsi\Footings\2015\LRFD\C22312 \F&ER\3

At

-Pedegtal-ri

2

xed.

ani

Page 2 of

2



Wednesday, April 01, 2015, 10:41 aAM

-- PAGE NO. 3

STAAD PLANE
SUPPORT REACTIONS -UNIT KIP FEET STRUCTURE TYPE = PLANE
JOINT LOAD FORCE-X FORCE-Y FORCE-2 MOM-X MOM-Y MOM 2
1 1 0.00 6.32 0.00 0.00 0.00 0.00
2 ~2.49 0.00 0.00 0.00 0.00 3.60
3 -1.25 0.00 0.00 0.00 0.00 1.80
4 1.50 0.00 0.00 0.00 0.00 -1.78
*Ekkkkkkxkkxkxxx END OF LATEST ANALYSIS RESULT #**** x4 kkkdkk k%
61‘ E
62. *** BEAM DISPLACEMENTS AT CL FROM 1.0LL
63. ***LOAD LIST 600 601
64, ***PRINT JOINT DISPLACEMENTS LIST 2
65. **x*
66. LOAD LIST 300 400 301 401
67. PRINT SUPPORT REACTION LIST 1
V| XINGSCANYON DO_IJ.’;I“::’"QSCS-P:-‘OCJS!: Ei giCalculations\Footingg 2015 \LRFD\C22312 FFA'3.5'-?0(595531-!-‘;',\'.00’.3::; Page 3 of 9




STAAD PLANE

SUPPORT REACTIONS

JOINT LOAD

1 300
400
301
401

-UNIT KIP
FORCE-X FORCE-Y
-2.49 6.32
0.25 6.32
-2.49 7.52
0.25 7.52

FEET

FORCE-Z

0.00
0.00
0.00
0.00

STRUCTURE TYPE

MOM-X

0.00
0.00
0.00
0.00

-- PAGE NO.

= PLANE

MOM-Y

0.00
0.00
0.00
0.00

kkkkhkkkhkkkk ik END OF LATEST ANALYSIS RESULT hkkhhkkhhhhkk ok ki

68, ***

69. LOAD LIST 100 200

70. PRINT SUPPORT REACTION LIST 1

MOM 2

3.60
0.02
3.60
0.02

Wednesday, April 01,

4

VIKINGSCANYON | Departments\Precast EngineeringiCalculations\Footingsi2015\LRFDIC22312\FEA\3.0" -Redestal-Fixed.anl

2015, 10:41 AM

Page 4 of 3



' STAAD PLANE -- PAGE NWO. 5
SUPPORT REACTIONS -UNIT KIP FEET  STRUCTURE TYPE = PLANE
JOINT LOAD FORCE-X FORCE-Y  FORCE-Z MOM-X MOM-Y MOM 1z
1 100 -3.24 0.00 0.00 0.00 0.00 4.68
200 1.37 21.38 0.00 0.00 0.00 -1.31

ERE RS S & RS R RS END OF LATEST ANALYSIS RESULT R R R RS S S EEEE R

* Kk Kk

LOAD LIST 100 200

71.
72.
73.

VIEINGSCANYON | Departments\Precast Er

PRINT FORCE ENVELOPE NSECTION 2 LIST 1

ineeringiCalcuiations\Footingsi20i5\LRFDYC22312FEA\ 3.0 -Pedestal-Fixed. anl

ednesday, April 01, 2015, 10:41 AM



STAAD PLANE

MEMBER FORCE ENVELOPE

ALL UNITS ARE KIP FEET

MEMB DISTANCE

3.00

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

MIN
MAX
MIN
MAX
MIN
MAX
MIN

F

Y

LD

100
200
100
200
100
200
100
200
100
200
100
200
100
200
100
200
100
200
100
200
100
200
100
200
200
200

| | | | | !
D OO0 ODO OO0 OCOOOOROFHFONONOWER WK S

MZ

.68
.31
.91
.00
.21
.74
.58
.53
.03

.54
.23
.13
.14
.78
.08
.49
.03
.28
.01
.12
.00
.03
.00
.00
.00

LD

100
200
100
200
100
200
100
200
100
200
100
200
100
200
100
200
100
200
100
200
100
200
100
200
200
200

FZ

OO OO OO0 ODOODODO0OO0OO0OOO0OO0DOOOOOO 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

wednesday, April 01,

6

LD

200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200

MAX/MIN FORCE VALUES FOR MEM

FY/
F2

.24

0.00

.37
.00

DIST
DIST

0.00
0.00
0.00
3.00

LD
LD

1, AMONGST

MZ/
MY

.68
.00
.31
.00

DIST
DIST

0.00
0.00
0.00

ALL SECT

LD
LD

-- PAGE NO.
LD MY
200 0.00
200 0.00
200 0.00
200 0.00
200 0.00
200 0.00
200 0.00
200 0.00
200 0.00
200 0.00
200 0.00
200 0.00
200 0.00
200 0.00
200 0.00
200 0.00
200 0.00
200 0.00
200 0.00
200 0.00
200 0.00
200 0.00
200 0.00
200 0.00
200 0.00
200 0.00
LOCATIONS
FX DIST
21.38 C 0.00
0.00 3.00

LD

200

kkkkk ok kk kK END

74. LOAD LIST

OF FORCE ENVELOPE FROM

300 400

INTERNAL STORAGE *#****%%*%%

NGSCANYOR\Departments\Precast EncineeringiCalculationsiFootingsi2015\LRFD\C22312\FEA}3.0" -Pedestal -Fixed. ani

2015, 10:41 AM



Wednesday, April 01, 2015, 10:41 aM

STAAD PLANE -- PAGE NO. 7

75. PRINT FORCE ENVELOPE NSECTION 2 LIST 1

VIXINGSCANYONYDepartmentsiPrecast Engineeringi\CalculationgiFooting§i2015LRFDIC22312\FEA 3.0 ~Pedestal-Fixed.anl Rage J of 9



STAAD PLANE

MEMBER FORCE ENVELOPE

ALL UNITS ARE KIP FEET

MEMB DISTANCE FY LD

1 0.00 MAX 2.49 300

MIN -0.25 400

0.25 MAX 2.26 300

MIN -0.17 400

0.50 MAX 2.04 300

MIN -0.10 400

0.75 MAX 1.82 300

MIN -0.04 400

1.00 MAX 1.60 300

MIN 0.01 400

1.25 MAX 1.39 300

MIN 0.05 400

1.50 MAX 1.18 300

MIN 0.07 400

1.75 MAX 0.97 300

MIN 0.09 400

2.00 MAX 0.77 300

MIN 0.09 400

2.25 MAX 0.57 300

MIN 0.09 400

2.50 MAX 0.38 300

MIN 0.07 400

2.75 MAX 0.19 300

MIN 0.04 400

3.00 MAX 0.00 400

MIN 0.00 400

| MAX/MIN FORCE VALUES FOR MEMB
| FY/ DIST LD
| FZ DIST LD
MAX. 2.49 0.00 300
0.00 0.00 300
| MIN -0.25 0.00 400
| 0.00 3.00 400

MZ

.60
.02
.01
.07
.47
.11
.99
.13
.56
.13
.19
.12
.87
.11
.60
.09
.38
.06
.21
.04
.09
.02
.02
.01
.00
.00

OO0 O 0D COCOODOOOOCOOHOFHOMRONO WO W

LD

300
400
300
400
300
400
300
400
300
400
300
400
300
400
300
400
300
400
300
400
300
400
300
400
400
400

1, AMONGST

Mz/
MY

.60
.00
.00
.00

DIST
DIST

0.00
0.00
3.00
3.00

FZ

(=lsasl Rl =E-RoieNeNe NoNsNoNoNoNoNaleNoNeo ool ol

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

ALL SECT

LD
LD

Kednesday, April 01,

*okok ok ok ok ok ok ok ok END

76.

FINISH

OF FORCE ENVELOPE FROM

ViDepartmentsiPrecast

INTERNAL STORAGE ***#*k*# %%

-- PAGE NO. 8
LD MY LD
400 0.00 400
400 0.00 400
400 0.00 400
400 0.00 400
400 0.00 400
400 0.00 400
400 0.00 400
400 0.00 400
400 0.00 400
400 0.00 400
400 0.00 400
400 0.00 400
400 0.00 400
400 0.00 400
400 0.00 400
400 0.00 400
400 0.00 400
400 0.00 400
400 0.00 400
400 0.00 400
400 0.00 400
400 0.00 400
400 0.00 400
400 0.00 400
400 0.00 400
400 0.00 400
LOCATIONS
FX DIST LD
6.32 C 0.00 300
5.20 C 3,00 400
(" -Pedestai-Fixed.and

roineeringiCalculationg \Footings 2015 \LRFDNC22312\FEA 2.0

2015, 10:41 AM

Page & of 9



Wednesday, April 01, 2015, 10:41 AM

STAAD PLANE -- PAGE NO. 9

LR END OF THE STAAD.PrO RUN *kkhkkkkkhkkKh

**%* DATE= APR 11,2015 TIME= 10: 0320 ****

hkkhhdkhhhdhhkhkhdhhhhkhkhhd bk kA dhhkhkddhkhhhkdhk bk hkhkhhdhkhkddhhkdrkdtk*x*

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

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

* http://www.bentley.com *
*

hkkhkhkk kb hkh kA dh kA kA A A kA xk kA Ak kA A AR A A bk Ak hkhdk kb hh ok ko k& k&

Page 9 of 2
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Concrete Systems, Inc. . .
9 Commercial Street Bridge Load Rating Page 1 of 13

Hudson, NH 03051 Calculations

26ft x 10ft (3 sided Culvert): Reference Dwg:

Design Input Data for STAAD.Pro Analysis: C22312-LO1
HL93 Live Load: Earth Cover C=0.5ft - 1.0ft

References:
1. AASHTO The Manual for Bridge Evaluation 2nd Edition 2011
2. Section A: STAAD.Pro Computer Output.

DESIGN PARAMETERS:

N Ibf Lo
Y :=62.4+—_ unit weight of water =150 Ibf unit weight of concrete

3
ft : ft3
Y:=140+ lb{ unit weight of earth DE,:=0.5 ft Depth of earth Cover -Min
ft
_— DE, + DE, o5 g DE,:=1.0 ft Depth of earth Cover -Max
U™ o Depth of earth Cover -Average
. Length of tire contact area
Ly=10-in -parallel to span
K o =:5 max. earth pressure coefficient
factor for distribution of . -
LLDF:=1.10 e load with depth of fill K, in=.25 min. earth pressure coefficient
Geometry:
ClearSpan:=26- ft ClearSpan ClearRise:=10+ ft ClearRise
Member Properties:
t,:=16-¢ t lab thick
b,:=12+in design section width ; o Caklzriniaees
t,:=10+in wall thickness
Lo tion=T7.5+ft Section Length
t
Span:=ClearSpan+1t,,=26.83 ft Rise:=ClearRise + (?t) =10.67 ft
tarin®= CleaTSp;(7)1+ 10-ft =1.2 ft Estimate Slab Thickness
AASHTO Table 2.5.2.6.3-1
DE(II‘F 'ft . .
F.=1+0.2. - =1.01 Soil-Structure Interaction
ClearSpan+2-1, Factor
AASHTO Eqn 12.11.2.2.1-2
F g i=min (F,,1.15) =1.01
Dead Load: (DL)
Ibf
Dy =Feprar Yo DE e s ft - 1+ ft =105.57 7 Dead Load on Top Slab
Bridge Load Rating.mcdx Ph. (800) 342-3374

03/17/2015 Fax (603) 598-1344



Syst , Inc. . .
Bridge Load Rating Page 201 13

Hudson, NH 03051 Calculations
, . . |
Live Load: Design Truck Multiple presence factor AM:=1.2
F,:=8000-1bf Axie load 1 F,5:=32000.1bf Axle load 2 & 3
Im:=33-(1.0-0.125.DE;) Im=30.94 etl)lyl/(;]we/l;nr:geload [=14dm 131
100
I'=max(1,I,) I=1.31
By =96 +in+ ( 1.44 %} =11.12 ft Distribution - perpendicular to span
E,po=Ly+ (LLDF+DE,, +in) =0.9 ft Distribution - paralle! to span
D:=6-ft Wheel spacing across .
a Design truck D1:=14-ft Typical Axle spacing
M-I-F-ft : MeoI«Foseft
P1 :=—1f:(1.13-10“‘) Ibf P2:=_____L]i_:(4.522o103) Ibf
E perp E perp
MI+Fyseft :

pyi ML Foseft (4.522.10%) bf

Live Load: Design Tandem Eperp
F,,:=25000-1bf Axleload 3 &4
D:=6.ft Wheel spacing across D3:=4.ft |Distance between
a Design tandem Axles of a Design tandem

M-I.Fy,-ft 4
Pros, M Fynft (3.532.10°) Ibf

perp

Live Load: Design Lane load

Ibf
10 Tt

Applicable if Span is greater than 15ft

Design Lane load over 10 ft width

Lateral Earth Pressure:

H1:=DEy.ft+,=2.33 ft sail depth at top of wall

H2:=H1+Clearktise=12.88 ft soil depth at bottom of wall

LEPMIN =K, ;,*Y.* ft=35 ﬂ)— minimum lateral earth pressure
ft
If .
LEPMAX =K, ;Y ft=70 —— maximum lateral earth pressure
ft

Bridge Load Rating.mcdx Ph. (800) 342-3374
03/17/2015 Fax (603) 598-1344



Concrete Systems, Inc.

9 Commercial Street Bridge Loaq Rating Page 3 of 13
Hudson, NH 03051 Calculations

Minimum (EMIN) top of wall bottom of wall

Wy :=H1+ LEPMIN =81.67 of W,y :=H2+. LEPMIN =431.67 bof

ft ft
Maximum (EMAX)
Ibf Ibf
w,,:=H1+ LEPMAX=163.33 _ﬁ W,y :=H2+ LEPMAX =863.33 F

Internal Fluid Pressure: (IFP

Wy, =", *ClearRise+ 1. ft =624 ﬂ bottom of wall
ft

OTHER TRUCKS CONFIGURATION

Live Load: H20 Multiple presence factor M :=1.2
F = . Axle | 1 g 1= .
,:=8000-Ibf eload 1 Fy:=32000-1bf  AXleload 283 e
14ft apart
D:=6+ft Wheel spacing D1:=14-ft  Axle spacing
MIF «ft : Mel+Foyeft
P1 ::E—”t:(1.13.10“) Ibf P2 ::E—“f:(4.522-103) Ibf

perp perp

Live Load: 3SC Multiple presence factor Al:=1.2

F,:=8000-1bf Axleload 1 F othersoa i=16000-1bf  Other Axle loads A

Fothersop=16000- Ibf Other Axle loads B

M-I.F,-ft .
poae ML Freft (1.13-10") Wf

Ep(zrp

MeI+FopersoncJt 3 5 axle with 3 critical ones

P2A:= I3 =(2.26-10) ivf spaced: 22ft & 4ft apart
perp
Live Load: 6 Axle Trailer Multiple presence factor M :=1.0

F:=12000:lbf Axleload 1 Feperesq:=24000-1bf  Other Axle loads A

M eI+Fpopersza ft 3 6 axle with '3 eritical ones
P3A = E = <2'83 -10 ) ibf spaced: 4ft & 4ft apart
perp
Bridge Load Rating.mcdx Ph. (800) 342-3374

03/17/2015 Fax (603) 598-1344



Concrete Systems, Inc.

9 Commercial Street Bridge Load Rating
Hudson, NH 03051 Calculations

» : 2 )
Live Load: 3 Axle Straight Multiple presence factor A:=1.2

F:=12000-1bf Axleload 1 Fotherss :==24000-1bf  Other Axle loads

M-I-Fy-ft ‘
pa= XL E It () 10°) g
Eperp
MeIoFppepoeft 4 :
P4:= Eomm; f —(3.39-10°) Ibf Z;axrlte spaced: 15ft & 4ft

perp

Live Load: 4 Axle Straight Multiple presence factor M:=1.2

F5:=12000-[bf Axleload 1 Foiherss =19000« Ibf Other Axle loads

M.I.F..ft
pyo ML Fseft (1.7-10°) wbf
Eperp
4 axle with spaced:15ft, 4ft &
M-I-F oo ft .
P5A:= Otherss It _ (2.68-10") Ibf 4ft apart
Eperp
Live Load: 5 Axle Semi Multiple presence factor M:=1.0
F):=8000-1bf  Axle load 1 Fotnerssa=17000-1bf

Other Axle loads A

Fohersss=17000+1bf  Other Axle loads B
PGA := M-I. F()th(-:l‘s(iA ’ft
E

perp

3 5 axle with 4 Critical ones spaced:
=(2.002.10°) bf g 16ft & 4ft apart —

Member Capacity taken from Design
TOP SLAB Member 3 &4

SV o= (1.932.10") Ibf

¢M,p5:=(1.1+10") (ft-Ibf)

WALLS: Members 1 & 2
SV pi=(1.11-10") ibf

SM,yy:=(4.94+10") (ft-1bf)

Bridge Load Rating.mcdx
03/17/2015

Page 4 of 13

Ph. (800) 342-3374
Fax (603) 598-1344



Concrete Systems, Inc. Bridge Load Rating Page 5 of 13

9 Commercial Street .
Hudson, NH 03051 Calculations

Load Rating Calculations

Load Combinations:

* 1.0DC+ 1.0Emin - "Dead".
* 1.0LL + 1.0Emin + 1.0Win - "MOMENT & SHEAR ".

Where,

DC - Dead Load;

LL - Live Load;

Emin - Min. Lateral Earth Pressure;

Win - Inside Water Pressure.

STAAD.Pro Computer Output.

DeadMy;g:=9980- ft - Ibf Top Slab Dead Load Moment

DeadMy,:=15770- ft - Ibf Wall Dead Load Moment

DeadV ;4:=3970-bf Top Slab Dead Load Shear
DeadVy;,:=2570.1bf Wall Dead Load Shear
HL93 TRUCK
Inventory Rating: Yoo i=1.25 v i=1.75
Moment  Top Slab: LiveM;4:=42910-ft-lbf  Top Slab Live Load Moment
RFM = oM nTS—%)f: *DeadM p —13
')’LL i LZ’UBJ\ITS
Walls: LiveMyy:=5030- ft+ Ibf Wall Live Load Moment
Mo —Ype s DeadM
RFM,y = M, 71)(: eadivyy —337
7LL . L’l've]\[“'
L' 3 e = . .
Shear  Top siab: tweVrg=7040-10f Top Slab Live Load Shear
RFV = ¢V(:"1'.S'_7]_)(:"Deadv’l'5 —1.17
Y LiveV g
e LiveVyy,:=670-1bf Wall Live Load Shear
Vv —Ype» DeadVyy
RFV,. = OV ’71)(: cadvy —6.73
Y LiveVy,
Bridge Load Rating.mcdx Ph. (800) 342-3374
Fax (603) 598-1344

03/17/2015



Concrete Systems, Inc. . .
9 Commercial Street Bridge Load Rating

Hudson, NH 03051 Calculations

Inventory Rating:

«IU 1 TIA\[I"\' = 77li7l (RF]\ITs,RF]‘/[“',RFVTS7RFVH') = 1,17

Operating Rating: Ypci=1.25 ;=135
4
¢Vc772i71 = ¢Vr:TS = (1‘93 - 10 > lbf

Use corresponding Values .
that govern Inventory Rating DeadV,,;,:=DeadV 4= (3,97 . 103> Ibf

min*®

LiveV,,, = LiveVys=(7.04-10") Ibf

d)chin —Ypc* Deadvmin

RFTrO:= - =1.51
Yo LiveVi,,
HL93 TANDEM
Inventory Rating: Ypci=1.25 Y =1.75

Moment Top Slab: LiveM ;¢:=51470- ft+ lbf Top Slab Live Load Moment

_ SM s —Ypc + DeadMypg

RFMpgi= =1.08
Yir+ LiveMyg
Walls; . .
LiveM - :=5030-ft-lbf Wall Live Load Moment
"
RFM,, = M,y —Ypc - DeadMyy, 337

'YLL A L'l:'ve]\’fu'

Shear  Top Slab; . —
LiveVys=6730-1bf Top Slab Live Load Shear

— OV s —Ypc - DeadVpg

RFV g: =1.219
YiL « LiveV g
Walls;  LiveVy,:=670.1bf Wall Live Load Shear
Vo — -« DeadVyy
RFV,, = ¢ W~ VpoceadVyy —6.73

7LL b Li'veV”'

inventory Rating:
RFTaIA\”‘\' = 77lin (RF.Z\[TS,RF]\I“',RF‘/'I‘S,RFV“') = 1.08

Operating Rating: Ypei=1.25 vy =1.35

Bridge Load Rating.mcdx
03/17/2015

Page 6 of 13

Ph. (800) 342-3374
Fax (603) 598-1344



Concrete Systems, Inc. . .
9 Commercial Street B"dge Load Ratmg Page 7 of 13

Hudson, NH 03051 Calculations

Use corresponding Values PMomin = PMuzs = <1'1 ’ 100) ft-lof

that govern Inventory Rating 3
DeadM,,,;, = DeadM q=(9.98-10°) ft.lbf

min®

LiveM,,;, = LiveMys=(5.15-10") ft-lbf

¢]\Imnin —TYpc* Dead]\lmin
YL Live]\/'[min

RFTaO:= =1.4

Other Truck Rating Calculations
HS 20

Inventory Rating: Ypc:i=1.25 Yri:=1.75
Moment TopSlab;  LiveMs:=40900- ft-Ibf Top Slab Live Load Moment

_ @M, ps—Ypc+ DeadMrg i

RFMyg:= 1.36
7]‘14 . Live]\'.[']*s
e LiveMyy,:=5030- ft+Ibf Wall Live Load Moment
M y-— .o DeadM -
RFM = M ’)’1)(‘, Cadaiviy —3.37
Shear Vi1, LiveMy,
Top Slab: . .
LiveV ;4:=5280-lbf Top Slab Live Load Shear
V rs—Ype e DeadV g
RFVpgi= OVrs—Ype TS _ 155
Yir e+ LiveVyg
LiveVyy:=670-1bf Wall Live Load Shear
Walls;
Vo — e DeadVy;-
RFV“-:=¢ W~ YDC W —6.73
")’LL -Li'L‘eVu—
Inventory Rating:

RFHS2OI‘\H‘\' ::'nli'Tl (RF.Z‘ITS,RF]\I“' ?RFVTS ,RFVn') = 1-36
Operating Rating: Ypc=1.25 ~;;:=1.35
¢]\Inmz'n = ¢]\In'1‘5': <11 ¢ 10—)) ft * lbf

Bri L Rating. Ph. (800) 342-3374
03/17/2015 ridge Load Rating.mcdx F (608) consana



Concrete Systems, Inc. . .
9 Commercial Street Bridge Load Rating Page 8 of 13

Hudson, NH 03051 Calculations

Use corresponding Values ‘
that govern Inventory Rating DeadM,;. = DeadM ¢ = (9.98.10°) ft-ibf

min*®

LiveM,,, = LiveMg=(4.00-10") ft-Ibf
¢J\Inmin —Ypc* DeadZ\Imin
7LL hd L'ive]\’_[

min

RFHS200:= =1.77

382
Inventory Rating: Ypo=1.25 Y =175

Moment TopSlab:  LiveMp4:=37190-ft-lbf Top Slab Live Load Moment

_ QM ps—Ypc* DeadM g _

RFM pg:= 1.5
")’LL . L?:Ue]\’ITS
e LiveM;:=5030-ft-lbf Wall Live Load Moment
REM,; = ¢M"”'_7£? J;jadM”' =3.37
. Yrp s LAVEMy,
Shear Top Slab;
Top Slab; LiveV;4:=4610-1bf Top Slab Live Load Shear
V e —Ype e DeadV e
RFV = OV ors 7[)(: TS _ 1 78
Yo LiveVipg
s LiveVy,:=670-1bf Wall Live Load Shear
Vo —Y e e DeadVyy
RFV,:= OV o — Ve DeadVy, —6.73
Yir* LiveVy,
Inventory Rating:

OQeraﬁng Rating.' 71)(1' :=1.25 ’)’LL :=1.35

Use corresponding Values OM i = @M, 5= (1.1-10°) ft-Iof

that govern Inventory Rating 5
DeadM,,;, := DeadMy¢=(9.98-10") ft-ibf

min°

LiveM,,,, = LiveM o= (3.72.10") ft-ibf

Brid Load Rati . d Ph. (800) 342-3374
03/17/2015 ridge Load Rating.medx Fax (603) 598-1344



Concrete Systems, Inc. . .
9 Commercial Street Br'dge Load Ratlng Page 9 of 13

Hudson, NH 03051 Calculations

¢]\[mnin —Ypc* DeadJ\Inzin

RF3520:= =194
Yo Live]\lmin
6 AXLE TRAILER
Inventory Rating Ypoi=1.25 Y =1.75
Moment

Top Slab:  LiveM;4:=55360-ft-Ibf  Top Slab Live Load Moment

_ &M, r5—vpc-DeadMyg

RFMpg:= =1.007
,YLL . Li've]\'ITS
e LiveMyy:= 5030 ft+ Ibf Wall Live Load Moment
M- —Y e e DeadM
RFM; = GM,y 7]1:)( ]\[U« W _3373
YL Lveiiy,
Shea Top Slab;
) e — 10- .
weVrs=7610-1bf Top Slab Live Load Shear
V. re—Yper e DeadV ¢
RFVygi= OV ers 7[)(? €aayv rg —1.08
Yir* LiveVyg
S—— LiveVy:=670.lbf Wall Live Load Shear
V i —Yner e DeadVyi-
RFVH—::¢ W ’71)(: W _6.73
Yir e LiveVyy,
Inventory Rating:
RFGa.’.UleI"”L\':: Tnin (RF]\I'IS ,RF]\I“',RFVTS ,RFV“') = 1.01
Operating Rating: Yoc=1.25 y;;:=1.35

A = dM.ope=(1.1+10") ft-
Use corresponding Values DM pnin = M1 (11 10 >ft ibf

that govern Inventory Rating 5
DeadM,,,, :=DeadM = (9.98-10") ft-lbf

min’

LiveM,,;, = LiveM;s=(5.54-10") ft-lbf

min*

¢]\Irnnin —Tpc* Deadj\fmin

RF6axleO:= - =13
YiL® szej\lmin
3AXLE STRAIGHT
Inventory Rating: Ypc=1.25 Yy :=1.75

Moment  Top Slab;  LiveM,q:=49850. ft.Ibf Top Slab Live Load Moment

Bridge Load Rating.mcdx Ph. (800) 342-3374
03/17/2015 Fax (603) 598-1344



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

Shear

Top Slab;

Inventory Rating:

Bridge Load Rating Page 10 of 13

Calculations

RFM = OM, 15 —Ype: » DeadM g

=1.12
’)’LL . Li'Ue]\ITS

LiveMyy:=5030- ft - Ibf Wall Live Load Moment

_ OM,,w ~Ypc + DeadMy,
YLL® L'I:'Ue]\’.[ur

=3.37

LiveV :=6500.Ibf Top Slab Live Load Shear

_ ®Virs—¥pc+DeadViypg

RFV g:= =1.262

")’LL g Li'veVTS

LiveVyy =670 Ibf Wall Live Load Shear

_ Vv —vpe+DeadVy,

RFV“':— =6.73

Yir e+ LiveVy,

RF3axleSIy =min (RFMyg, RFMy, ,RFV 16, RFV i) = 1.12

Operating Rating:

Use corresponding Values
that govern Inventory Rating

4 AXLE STRAIGHT

Inventory Rating:

Moment Top Slab;

03/17/2015

71)(,':: 1.25 ’)/LL = 1.35
¢]\Inmin e ¢]\'111]‘S: <1' 1. 100) ft ¢ lbf

DeadM,;,:= DeadM = (9.98.10") ft-lbf

LiveM,,, = LiveMs=(4.99-10") ft-Ibf

¢J\ Imrzin —Ypc* Dead) Imz'n
Y1 LiveM,

RF3axleSO:= =1.45

min

Ypei=1.25 Vi =1.75

LiveM;4:=53020-ft-lbf  Top Slab Live Load Moment

_ dM,\ ;s —Ypc » DeadM g _

RFMg:= 1.05

FYLL * Li'vej\['[‘g

LiveMy,:=5030- ft- Ibf Wall Live Load Moment

Ph. (800) 342-3374

Bridge Load Rating.mcdx
Fax (603) 598-1344



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

Shear

Top Slab:

Walls;

Inventory Rating:

Bridge Load Rating Page 11 of 13

Calculations

_ OM,y—vpc - DeadlMyy,

RF.Z\.[H':— :3.37

’YLL . L'I:'ve]\’fn'

LiveVys:=T7250-1bf Top Slab Live Load Shear

_ Vs —YpcrDeadVpg _

RFVgi= 1.13

LiveVy:=670-Ibf Wall Live Load Shear

OV o —Ypc - DeadVy,
’YLL ° Livev‘y

RFVH':: =6.73

RF4azleSI,y =min (RFMrg, RFMy, ,RFV g, RFVy) = 1.05

Operating Rating:

Ypc=1.25 7p=1.35

¢J\Inmz'n = ¢]\I11TS: (1' 1. 105) ft * lbf

Use corresponding Values

that govern Inventory Rating

5AXLE SEMI

Inventory Rating:

Moment Top Slab;

Walls;

Shear

Top Slab;

03/17/2015

Ypoi=1.25

DeadM.

7

ini=DeadMo=(9.98-10°) ft-Ibf
LiveM,,;, = LiveMs=(5.3-10") ft-lbf

¢]\/Inmin —Yoc* Dead]\/fmin
YrL Live]\fmin

RF4axleSO:= =1.36

7111‘ :=1.75
LiveM4:=34010-ft-Ibf Top Slab Live Load Moment

_ M, ps—pc+ DeadM g

RF]\‘['I.S = = ]..64

Yrr - LiveMypg

LiveMy:=5030-ft-lbf  Wall Live Load Moment

_ &M,y —vpe+ DeadMy,

REM,, = =3.37

’71‘1‘ * LZ'/I,'GAI“'

LiveV ¢:=5130Ibf Top Slab Live Load Shear

_ ¢)V(:'I'S

—Ype e DeadV pe
RFV = ( TS _

1.6

YLL® L'l:l'EV'I‘S

Ph. (800) 342-3374

Bridge Load Rating.mcdx
Fax (603) 598-1344



Concrete Systems, Inc.

9 Commercial Street Bridge Load Rating

Hudson, NH 03051 Calculations
Walls: LiveV =670+ 1bf Wall Live Load Shear
Vow— »DeadVy
REVy,:= AV en 71)(," W _g 73
7LL . LZ'UGVH'

Inventory Rating:
RFsASemilyn=min (RF]\/ITS ,REMy ,RFV ¢, RFV, u’) =1.6

Operating Rating: Ypc:=1.25 ;=135

4
Use corresponding Values PVomin= PV ers= (1'93 *i0 > ibf

that govern Inventory Rating ‘
DeadV,,. = DeadV 5= (3.97-10%) ibf

min*

LiveV,,;, = LiveVys=(5.13-10") 1bf

¢ch in—Tpc* Deadvnu’n
Y1 LiveV,

min

RF5AS5enuQ:= =2.07

Bridge Load Rating.mcd
03/17/2015 ridge Load rating.mcax

Page 12 of 13

Ph. (800) 342-3374
Fax (603) 598-1344



Concrete Systems, Inc.

9 Commercial Street
Hudson, NH 03051

Bridge Load Rating
Calculations

Page 13 of 13

DESIGN LOAD: HL 93, H20, 3SC, 6AXLE STR, 3AXLE STR, 4AXLE STR,
_SA SEMI
STATE PROJECT #: BRF 0302 (29)

03/17/2015

LOAD RATING SUMMARY
HL 93 TRUCK INVENTORY RATING

HL 93 TRUCK OPERATING RATING
HL 93 TANDEM INVENTORY RATING
HL 93 TANDEM OPERATING RATING
HS20 INVENTORY RATING

HS20 OPERATING RATING

352 INVENTORY RATING

352 OPERATING RATING

6 Axle INVENTORY RATING

6 Axle OPERATING RATING

3 Axle Str. INVENTORY RATING

3 Axle Str. OPERATING RATING

4 Axle Str. INVENTORY RATING

4 Axle Str. OPERATING RATING

5 Axle Semi INVENTORY RATING

5 Axle Semi OPERATING RATING

Bridge Load Rating.mcdx

BRIDGE #: 6

RFTrIyyn=1.17
RFTrO=1.51
RFTaly;v=1.08
RFTaO=1.4
RFHS?20I,;,=1.36
RFHS200=1.77
RF3S2I,4v=1.5
RF3520=1.94
RF6azxlel,;;y=1.01
RF6axleO=1.3
RF3azxleSIy;=1.12
RF3arleSO=1.45
RF4azxleSIy;n=1.05
RF4azxleSO=1.36
RFsASemily;y=1.6

RF5ASemiO=2.07

Ph. (800) 342-3374
Fax (603) 598-1344



Tuesday, March 17, 2015, 02:18 PX

PAGE NO. 1

RS E R SR SRR R SRR EEEEE R R EEEEERE TR RS EEEEEEER RS SR IEEEE]

*
* STAAD.Pro V8i SELECTseries5 *
* Version 20.07.10.65 *
* Proprietary Program of *
* Bentley Systems, Inc. *
* Date= MAR 17, 2015 b
* Time= 14:13:29 *
* *
* *
* *

USER ID:

RS R R R RS R R R R R R R R R R TR R R R SRR ERESEEEEE R RS

1. STAAD PLANE
INPUT FILE: 26%X10-LIVE-Fixed.STD
START JOB INFORMATION
ENGINEER DATE 03-17-15
END JOB INFORMATION
INPUT WIDTH 79
UNIT FEET KIP
JOINT COORDINATES
1 0 0 C; 2 0 10.066 0; 3 26.83 0 6; 4 26.83 16.666 C
MEMBER INCIDENCES
0. 11 2; 23 4; 324
11. DEFINE MATERIAL START
12. ISOTROPIC CONCRETES5000
13. E 580390
14. POISSON 0.17
15. DENSITY 0.15
16. ALPHA 5.5E-006
17. DAaMP 0.05
18. END DEFINE MATERIAL
19. MEMBER PROPERTY AMERICAN
20, 1 2 PRIS YD 0.83 zD 1
21. 3 PRIS YD 1.33 zD 1
22. CONSTANTS
23. MATERIAL CONCRETES5000 ALL
24, SUPPORTS
25. 1 FIXED BUT MZ
26. 3 FIXED BUT FX MZ
27. MEMBER OFFSET
28. 3 START 0.415 0 0
29. 3 END -0.415 0 0
30. 1 END 0 -0.666 0
31. 2 END 0 -0.666 0
32. DEFINE MOVING LOAD
33. ***HL93 TRUCK
34. TYPE 1 LOAD 1.13 4.522 4.522
35. DIST 14 14
36. ***HL93 TANDEM
37. TYPE 2 LOAD 3.532 3.532
38. DIST 4

.

W D~ oy 0w N

{{XINGSCENYON \Departments  Precast EngineeringiCalculations\BridgeRatingi2015\LRFR\C22312-VF\WEA26x10-LIVE-Fixed, ani Page i of 34



Tuesday, March 17, 2015, 02:18 PM

STAAD PLANE -- PAGE NO. 2
39, ***H20
40. TYPE 3 LOAD 1.13 4.522
41. DIST 14
42, ***382
43. TYPE 4 LOAD 1.13 2.26 2.26
44, DIST 11 4
45, *+**§ AXLE TRAILER
46, TYPE 5 LOAD 2.83 2.83 2.83
47. DIST 4 4
48. ***3 AXLE STRAIGHT
49, TYPE 6 LOAD 1.7 3.39 3.39
50. DIST 15 4
51. ***4 AXLE STRAIGHT
52. TYPE 7 LOAD 1.7 2.68 2.68 2.68
53. DIST 15 4 4
54. ***5 AXLE SEMI
55. TYPE 8 LOAD 2.002 2.002 2.002 2.002
56. DIST 4 16 4
57‘ kK k
58. LOAD 1 LOADTYPE NONE TITLE LOAD CASE 1- UNIFORM LOAD
59. MEMBER LOAD
60. 3 UNI GY -0.106
61. SELFWEIGHT Y -1
62. LOAD 2 LOADTYPE LIVE TITLE LANE LOAD
63. MEMBER LOAD
64. 3 UNI GY -0.064
65. * kk
66. LOAD 3 LOADTYPE NONE TITLE -IPF-WATER INSIDE
67. MEMBER LOAD
68. 2 TRAP GX 0.624 0
69. 1 TRAP GX -0.624 0
70. LOAD 4 LOADTYPE NONE TITLE -EMAX
71. MEMBER LOAD
72. 1 TRAP GX 0.863 0.163
73. 2 TRAP GX -0.863 -0.163
74. LOAD 5 LOADTYPE NONE TITLE -EMIN
75. MEMBER LOAD
76. 1 TRAP GX 0.432 0.082
77. 2 TRAP GX -0.432 -0.082
78. ***HL93 TRUCK
79. LOAD 10 LOADTYPE LIVE TITLE LOAD CASE
80. LOAD GENERATION 8
8l1. TYPE 1 -28 10.666 0 XINC 3
82. ***HL93 TANDEM
83. LOAD 20 LOADTYPE LIVE TITLE LOAD CASE
**WARNING-A MOVING LOAD THAT WOULD HAVE BEEN APPLIED BEYOND THE X AND Z RANGES
OF THE STRUCTURE HAS BEEN IGNORED. CASE= 11 WHEEL 1 OF 3
**WARNING-A MOVING LOAD THAT WOULD HAVE 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

VIKINGSCANYCON \Departments i Pr




STAAD PLANE

* *WARNING~A

**WARNING-A

**WARNING-A

84.
85,
86.
87.
88.
89.
90.
91.
92.
93.
94,
95.
96.
97.
98.
99.
100.
101.
102.
103.
104.
105.
106.
107.
108.
109.
110.
111.
112.
113.
114.
115,
116.
117.
118.
119.
120.
121.
122.
123.
124.
125.
126.
127.

LOAD
TYPE

MOVING LOAD THAT WOULD HAVE BEEN APPLIED

OF THE STRUCTURE HAS BEEN IGNORED. CASE=

MOVING LOAD THAT WOULD HAVE BEEN APPLIED

OF THE STRUCTURE HAS BEEN IGNORED. CASE=
**WARNING-A MOVING LOAD THAT WOULD HAVE BEEN APPLIED
OF THE STRUCTURE HAS BEEN IGNORED. CASE=

MOVING LOAD THAT WOULD HAVE BEEN APPLIED

OF THE STRUCTURE HAS BEEN IGNORED. CASE=
**WARNING-A MOVING LOAD THAT WOULD HAVE BEEN APPLIED
OF THE STRUCTURE HAS BEEN IGNORED. CASE=
*ADDITIONAL MOVING LOAD MESSAGES SUPPRESSED
*ADDITIONAL MOVING LOAD MESSAGES SUPPRESSED

GENERATION 6
2 -4 10.666 0 XINC 3

*%*H20

LOAD
LOAD
TYPE

30 LOADTYPE LIVE TITLE
GENERATION 6
3 =14 10.666 0 XINC 3

***352

LOAD
LOAD
TYPE
* %k G
LOAD
LOAD
TYPE
***3
LOAD
LOAD
TYPE
* k%4
LOAD
LOAD
TYPE
***5
LOAD
LOAD
TYPE

* ok ok

LOAD

40 LOADTYPE LIVE TITLE
GENERATION 6

4 -15 10.666 0 XINC 3
AXLE TRAILER

50 LOADTYPE LIVE TITLE
GENERATION 7

5 -8 10.666 0 XINC 3
AXLE STRAIGHT

60 LOADTYPE LIVE TITLE
GENERATION 8

6 -19 10.666 0 XINC 3
AXLE STRAIGHT

70 LOADTYPE LIVE TITLE
GENERATION 9

7 -23 10.666 0 XINC 3
AXLE SEMI

80 LOADTYPE LIVE TITLE
GENERATION 9

8 -24 10.666 0 XINC 3

COMB 100 COMBINATION LOAD

1 1.05 1.0

* ok k
LOAD

11 1.

LOAD

12 1.

LOAD

13 1.

LOAD

14 1.

LOAD

15 1.

LOAD

16 1.

LOAD

17 1.

COMB 101 COMBINATION LOAD

02 1.0 31.051.0

COMB 102 COMBINATION LOAD

02 1.0 3 1.05 1.0

COMB 103 COMBINATION LOAD

021.031.051.0

COMB 104 COMBINATION LOAD

021.03 1.051.0

COMB 105 COMBINATION LOAD

02 1.0 3 1.05 1.0

COMB 106 COMBINATION LOAD

02 1.0 3 1.051.0

COMB 107 COMBINATION LOAD

021.0 3 1.05 1.0

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

CASE

CASE

CASE

CASE

CASE

CASE

CASE -

CASE -

CASE

CASE

CASE

CASE

CASE

CASE

ANYON\Departnentsiirecest EngineeringiCalcwigtiongiBridgeRRting

-- PAGE

BEYOND THE
13 WHEEL
BEYOND THE
14 WHEEL
BEYOND THE
14 WHEEL
BEYOND THE
15 WHEEL
BEYOND THE
15 WHEEL

X
2
X
1
X
2
X
1
X
2

NO.

AND
OF
AND
OF
AND
oF
AND
OF
AND
oF

Tuesday,

3

Z RANGES
3

Z2 RANGES
3

Z RANGES
3

Z RANGES
3

Z RANGES
3

1.0DL+1.0EMIN- DEAD LOAD COMB

1.0LL+1.0WIN+1.0EMIN- TRUCK

March 17, 2015,

02:18 PM



Tuesday, March 17, 2015, 02:18 PM
STAAD PLANE -- PAGE NO. 4

128. LOAD COMB 108 COMBINATION LOAD CASE
129. 18 1.0 2 1.0 3 1.0 5 1.0

130, ***

131. LOAD COMB 201 COMBINATION LOAD CASE - 1.0LL+1.0WIN+1.0EMIN- TANDEM
132, 21 1.0 2 1.0 3 1.0 5 1.0

133. LOAD COMB 202 COMBINATION LOAD CASE
134. 22 1.0 2 1.0 3 1.0 5 1.0

135. LOAD COMB 203 COMBINATION LOAD CASE
136. 23 1.0 2 1.0 3 1.0 5 1.0

137. LOAD COMB 204 COMBINATION LOAD CASE
138. 24 1.0 2 1.0 3 1.0 5 1.0

139. LOAD COMB 205 COMBINATION LOAD CASE
140. 25 1.0 2 1.0 3 1.0 5 1.0

141. LOAD COMB 206 COMBINATION LOAD CASE
142, 26 1.0 2 1.0 3 1.0 5 1.0

143. LOAD COMB 301 COMBINATION LOAD CASE - 1.0LL+1.0WIN+1.0EMIN- HS20
144. 31 1.0 2 1.0 3 1.0 5 1.0

145. LOAD COMB 302 COMBINATION LOAD CASE
146. 32 1.0 2 1.0 3 1.0 5 1.0

147. LOAD COMB 303 COMBINATION LOAD CASE
148. 33 1.0 2 1.0 3 1.0 5 1.0

149. LOAD COMB 304 COMBINATION LOAD CASE
150. 34 1.0 2 1.0 3 1.0 5 1.0

151. LOAD COMB 305 COMBINATION LOAD CASE
152. 35 1.0 2 1.0 3 1.0 5 1.0

153. LOAD COMB 306 COMBINATION LOAD CASE
154. 36 1.0 2 1.0 3 1.0 5 1.0

155. LOAD COMB 401 COMBINATION LOAD CASE - 1.0LL+1.0WIN+1.0EMIN- 3S2
156. 41 1.0 2 1.0 3 1.0 5 1.0

157. LOAD COMB 402 COMBINATION LOAD CASE
158, 42 1.0 2 1.0 3 1.0 5 1.0

159. LOAD COMB 403 COMBINATION LOAD CASE
160. 43 1.0 2 1.0 3 1.0 5 1.0

161. LOAD COMB 404 COMBINATION LOAD CASE
162, 44 1.0 2 1.0 3 1.0 5 1.0

163. LOAD COMB 405 COMBINATION LOAD CASE
164. 45 1.0 2 1.0 3 1.0 5 1.0

165. LOAD COMB 406 COMBINATION LOAD CASE
166. 46 1.0 2 1.0 3 1.0 5 1.0

167. LOAD COMB 501 COMBINATION LOAD CASE - 1.0LL+1.0WIN+1.0EMIN- 6 AXLE TRAILER
168. 51 1.0 2 1.0 3 1.0 5 1.0

169. LOAD COMB 502 COMBINATION LOAD CASE
170. 52 1.0 2 1.0 3 1.0 5 1.0

171. LOAD COMB 503 COMBINATION LOAD CASE
172. 53 1.0 2 1.0 3 1.0 5 1.0

173. LOAD COMB 504 COMBINATION LOAD CASE
174. 54 1.0 2 1.0 3 1.0 5 1.0

175. LOAD COMB 505 COMBINATION LOAD CASE
176. 55 1.0 2 1.0 3 1.0 5 1.0

177. LOAD COMB 506 COMBINATION LOAD CASE
178. 56 1.0 2 1.0 3 1.0 5 1.0

179. LOAD COMB 507 COMBINATION LOAD CASE
180. 57 1.0 2 1.0 3 1.0 5 1.0

181. LOAD COMB 601 COMBINATION LOAD CASE - 1.0LL+1.0WIN+1.0EMIN- 3 AXLE STRAIGHT
182. 61 1.0 2 1.0 3 1.0 5 1.0

183. LOAD COMB 602 COMBINATION LOAD CASE

V\KINGSCANYON\Pepartaients iRPrecast Cngineering\Calculations\BridgeRating 2015 \LRFR\C22312-VT\FEAVPEx0-LIVE-Fixed. anl Page 4 of 3¢



STAAD PLANE

184.
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.

62 1.0 2 1.0 3 1.0 5 1.0
LOAD COMB 603 COMBINATION
63 1.0 2 1.0 3 1.0 5 1.0
LOAD COMB 604 COMBINATION
64 1.0 2 1.0 3 1.0 5 1.0
LOAD COMB 605 COMBINATION
65 1.0 2 1.0 3 1.05 1.0
LOAD COMB 606 COMBINATION
66 1.0 2 1.0 3 1.0 5 1.0
LOAD COMB 607 COMBINATION
67 1.0 2 1.0 3 1.0 5 1.0
LOAD COMB 608 COMBINATION
68 1.0 2 1.0 3 1.0 5 1.0
* k%

LOAD COMB 701 COMBINATION
71 1.0 2 1.0 3 1.0 5 1.0
LOAD COMB 702 COMBINATION
72 1.0 2 1.0 3 1.0 5 1.0
LOAD COMB 703 COMBINATION
73 1.0 2 1.0 3 1.0 5 1.0
LOAD COMB 704 COMBINATION
74 1.0 2 1.0 3 1.0 5 1.0
LOAD COMB 705 COMBINATION
75 1.0 2 1.0 3 1.0 5 1.0
LOAD COMB 706 COMBINATION
76 1.0 2 1.0 3 1.0 5 1.0
LOAD COMB 707 COMBINATION
77 1.0 2 1.0 3 1.0 5 1.0
LOAD COMB 708 COMBINATION
78 1.0 2 1.0 3 1.0 5 1.0
LOAD COMB 709 COMBINATION
79 1.0 2 1.0 3 1.0 5 1.0
* ok k

LOAD COMB 801 COMBINATION
81 1.0 2 1.0 3 1.0 5 1.0
LOAD COMB 802 COMBINATION
82 1.0 2 1.0 3 1.0 5 1.0
LOAD COMB 803 COMBINATION
83 1.0 2 1.0 3 1.0 5 1.0
LOAD COMB 804 COMBINATION
84 1.0 2 1.0 3 1.0 5 1.0
LOAD COMB 805 COMBINATION
85 1.0 2 1.0 3 1.0 5 1.0
LOAD COMB 806 COMBINATION
86 1.0 2 1.0 3 1.0 5 1.0
LOAD COMB 807 COMBINATION
87 1.0 2 1.0 3 1.0 5 1.0
LOAD COMB 808 COMBINATION
88 1.0 2 1.0 3 1.0 5 1.0
LOAD COMB 809 COMBINATION
89 1.0 2 1.0 3 1.0 5 1.0

* ok

PERFORM ANALYSIS

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

-- PAGE NO.

Tuesday, March 17,

5

1.0LL+1.0WIN+1.0EMIN~- 4 AXLE STRAIGHT

1.0LL+1.0WIN+1.0EMIN-

VCRISKARFR\C22312-VT\FEA}

5 AXLE SEMI

20

1
i

5, 02:18 PM



Tuesday, March 17, 2015, 02:18 PM

STAAD PLANE -- PAGE NO. 6

PROBLEM STATISTTICS

NUMBER OF JOINTS 4 NUMBER OF MEMBERS 3
NUMBER OF PLATES 0 NUMBER OF SOLIDS 0
NUMBER OF SURFACES 0 NUMBER OF SUPPORTS 2

SOLVER USED IS THE OUT-QOF-CORE BASIC SOLVER

ORIGINAL/FINAL BAND-WIDTH= 2/ 2/ 8 DOF
TOTAL PRIMARY LOAD CASES = 72, TOTAL DEGREES OF FREEDOM = 9
TOTAL LOAD COMBINATION CASES = 60 SO FAR.

SIZE OF STIFFNESS MATRIX = 1 DOUBLE KILO-WORDS

REQRD/AVAIL. DISK SPACE = 12.0/ 0.0 MB

237. LOAD LIST 100
238. PRINT FORCE ENVELOPE NSECTION 4 ALL

i.and Rage § oif 34

Y2045\ LRIFRAC22312-V T\ FEA\26X20-L1T

YNHINGSCANYON iPepertmentsiPrecast EngineeringiCalculations\Bridgera
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Tuesday, March 17, 2015, 02:18 PM

STAAD PLANE -- PAGE NO. 7

MEMBER FORCE ENVELOPE

ALL UNITS ARE KIP FEET

MEMB DISTANCE FY LD MZ LD FZ LD MY LD
1 0.00 MAX 0.00 100 0.00 100 0.00 100 0.00 100
MIN 0.00 100 0.00 100 0.00 100 0.00 100
0.83 MAX -0.35 100 0.15 100 0.00 100 0.00 100
MIN -0.35 100 0.15 100 0.00 100 0.00 100
1.67 MAX -0.67 100 0.57 100 0.00 100 0.00 100
MIN -0.67 100 0.57 100 0.00 100 0.00 100
2.50 MAX -0.97 100 1.26 100 0.00 100 0.00 100
MIN -0.97 100 1.26 100 0.00 100 0.00 100
3.33 MAX -1.25 100 2.18 100 0.00 100 0.00 100
MIN -1.25 100 2.18 100 0.00 100 0.00 100
4.17 MAX -1.50 100 3.33 100 0.00 100 0.00 100
MIN -1.50 100 3.33 100 0.00 100 0.00 100
5.00 MAX -1.72 100 4.67 100 0.00 100 0.00 100
MIN -1.72 100 4.67 100 0.00 100 0.00 100
5.83 MAX -1.92 100 6.19 100 0.00 100 0.00 100
MIN -1.92 100 6.19 100 0.00 100 0.00 100
6.67 MAX -2.10 100 7.87 100 0.00 100 0.00 100
MIN -2.10 100 7.87 100 0.00 100 0.00 100
7.50 MAX -2.26 100 9.69 100 0.00 100 0.00 100
MIN -2.26 100 9.69 100 0.00 100 0.00 100
8§.33 MAX -2.38 100 11.62 100 0.00 100 0.00 100
MIN -2.38 100 11.62 100 0.00 100 0.00 100
9.17 MAX -2.49 100 13.66 100 0.00 100 0.00 100
MIN -2.49 100 13.66 100 0.00 100 0.00 100
10.00 MAX -2.57 100 15.77 100 0.00 100 0.00 100
MIN -2.57 100 15.77 100 0.00 100 0.00 100
MAX/MIN FORCE VALUES FOR MEMB 1, AMONGST ALL SECT LOCATIONS
FY/ DIST LD MZ/ DIST LD
F7Z DIST LD MY DIST LD FX DIST LD
MAX 0.00 0.00 100 15.77 10.00 100
0.00 0.00 100 0.00 0.00 100 5.22 C 0.00 100
MIN, -2.57 10.00 100 0.00 0.00 100
0.00 10.00 100 0.00 10.00 100 3.97 ¢ 10.00 100
2 0.00 MAX 0.00 100 0.00 100 0.00 100 0.00 100
MIN 0.00 100 0.00 100 0.00 100 0.00 100
0.83 MAX 0.35 100 -0.15 100 0.00 100 0.00 100
MIN 0.35 100 -0.15 100 0.00 100 0.00 100



STAAD PLANE

.67

.50

.33

.17

.00

.83

.67

.50

.33

.17

.00

MIN
MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN

MIN
MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN

NRORNDODNNNNRONR,RRRERR,HEEOOOO

.67
.67
.97
.97
.25
.25
.50
.50
.72
.72
.92
.92
.10
.10
.26
.26
.38
.38
.49
.49
.57
.57

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

DO O OC OO O T OO OO0OO0ODODOIDOCODOOO

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

Tuesday, #arch 17,

8

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

FORCE VALUES FOR
DIST

FY/
FZ

D

IST

.00
.00
.00
.00

MEMB
LD
LD

ALL SECT

LD
LD

LD

10.

13.

15.

17.

19.

V\iEINGSCARYONDepartment§iFrecast RnglneeringiCalculationsiBridgeRating 28315 LRFRICE23I2-VT FEA 2610

.00

.17

.33

.50

.67

83

00

17

33

50

C OO R HFEFHRPFENDNWWWW

[ T T T
[ R = =)

.97
.97
.31
.31
.65
.65
.99
.99
.32
.32
.66
.66
.00
.00
.66
.66
.32
.32
.99
.99

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

-0.57 100
-0.57 100
-1.26 100
-1.26 100
-2.18 100
-2.18 100
-3.33 100
-3.33 100
-4.67 100
-4.67 100
-6.19 100
-6.19 100
-7.87 100
-7.87 100
-9.69 100
~9.69 100
-11.62 100
-11.62 100
-13.66 100
-13.66 100
-15.77 100
-15.77 100
2, AMONGST
MZ/ DIST
MY DIST
0.00 0.00
0.00 0.00
-15.77 10.00
0.00 10.00
15.83 100
15.83 100
7.94 100
7.94 100
1.49 100
1.49 100
-3.53 100
-3.53 100
-7.12 100
-7.12 100
-9.27 100
-9.27 100
-9.98 100
-9.98 100
-9.27 100
-9.27 100
-7.12 100
-7.12 100
-3.53 100
-3.53 100

D OO0 O OO OO OODODODOOCOODOO

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

-- PAGE NO.

100 0.00
100 0.00
100 0.00
100 0.00
100 0.00
100 0.00
100 0.00
100 0.00
100 0.00
100 0.00
100 0.00
100 0.00
100 0.00
100 0.00
100 0.00
100 0.00
100 0.00
100 0.00
100 0.00
100 0.00
100 0.00
100 0.00

LOCATIONS

FX DIST
5.22 C 0.00
3.97 ¢ 10.00
100 0.00
100 0.00
100 0.00
100 0.00
100 0.00
100 0.00
100 0.00
100 0.00
100 0.00
100 0.00
100 0.00
100 0.00
100 0.00
100 0.00
100 0.00
100 0.00
100 0.00
100 0.00
100 0.00
100 0.00

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

2015, 02:18 pPM
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Tuesday, March 17, 2015, 02:18 PM

STAAD PLANE -- PAGE NO. 9 .
21.67 MAX -2.65 100 1.49 100 0.00 100 0.00 100
MIN -2.65 100 1.49 100 0.00 100 0.00 100
23.83 MAX -3.31 100 7.94 100 0.00 100 0.00 100
MIN -3.31 100 7.94 100 0.00 100 0.00 100
26.00 MAX -3.97 100 15.83 100 0.00 100 0.00 100
MIN -3.97 100 15.83 100 0.00 100 0.00 100
MAX/MIN FORCE VALUES FOR MEMB 3, AMONGST ALL SECT LOCATIONS
| FY/ DIST LD MzZ/  DIST 1D
FZ DIST LD MY DIST LD FX DIST LD
MAX. 3.97 0.00 100 15.83 0.00 100
0.00 0.00 100 0.00 0.00 100 2.57 C 0.00 100
I MIN. -3.97 26.00 100 -9.98 13.00 100
| 0.00 26.00 100 0.00 26.00 100 2.57 C 26.00 100
kxkkkkkx%t+%x END OF FORCE ENVELOPE FROM INTERNAL STORAGE ***k*%%*k+#
239. LOAD LIST 101 TO 108
240. PRINT FORCE ENVELOPE NSECTION 4 ALL
VYHINGSCANYON\Departments yPrecast EngineeringiCalculationsiBridgeRating 2815 \LRFR\C22312-¥T\FEA\26xi0-LT Page 9 of 34




Tuesday, March 17, 2015, 02:18 pM

STAAD PLANE - -- PAGE NO. 10

MEMBER FORCE ENVELOPE

ALL UNITS ARE KIP FEET

MEMB DISTANCE FY LD MZ LD FZ LD MY LD
1 0.00 MAX 0.00 108 0.00 108 0.00 108 0.00 108
MIN 0.00 108 0.00 108 0.00 108 0.00 108
0.83 MAX 0.15 108 -0.06 108 0.00 108 0.00 108
MIN 0.15 108 -0.06 108 0.00 108 0.00 108
1.67 MAX 0.28 108 -0.25 108 0.00 108 0.00 108
MIN 0.28 108 -0.25 108 0.00 108 0.00 108
2.50 MAX 0.39 108 -0.53 108 0.00 108 0.00 108
MIN 0.39 108 -0.53 108 0.00 108 0.00 108
3.33 MAX 0.49 108 -0.90 108 0.00 108 0.00 108
MIN 0.49 108 -0.90 108 0.00 108 0.00 108
4.17 MAX 0.56 108 ~1.34 108 0.00 108 0.00 108
MIN 0.56 108 -1.34 108 0.00 108 0.00 108
5.00 MAX 0.62 108 -1.83 108 0.00 108 0.00 108
MIN 0.62 108 -1.83 108 0.00 108 0.00 108
5.83 MAX 0.65 108 -2.36 108 0.00 108 0.00 108
MIN 0.65 108 -2.36 108 0.00 108 0.00 108
6.67 MAX 0.67 108 -2.91 108 0.00 108 0.00 108
MIN 0.67 108 -2.91 108 0.00 108 0.00 108
7.50 MAX 0.67 108 -3.47 108 0.00 108 0.00 108
MIN 0.67 108 -3.47 108 0.00 108 0.00 108
8.33 MAX 0.65 108 -4.02 108 0.00 108 0.00 108
MIN 0.65 108 -4.02 108 0.00 108 0.00 108
9.17 MAX 0.61 108 -4.55 108 0.00 108 0.00 108
MIN 0.61 108 -4.55 108 0.00 108 0.00 108
10.00 MAX 0.55 108 -5.03 108 0.00 108 0.00 108
MIN 0.55 108 -5.03 108 0.00 108 0.00 108
| MAX/MIN FORCE VALUES FOR MEMB 1, AMONGST ALL SECT LOCATIONS
FY/ DIST LD Mz / DIST LD
! FZ DIST LD MY DIST LD FX DIST LD
| MAX 0.67 6.67 101 0.00 0.00 101
' 0.00 0.00 101 0.00 0.00 101 7.04 C 0.00 106
MIN. 0.00 0.00 108 -5.03 10.00 108
0.00 10.00 108 0.00 10.00 108 3.26 ¢ 10.00 105
2 0.00 MAX 0.00 108 0.00 108 0.00 108 0.00 108
MIN 0.00 108 0.00 108 0.00 108 0.00 108
0.83 MAX -0.15 108 0.06 108 0.00 108 0.00 108
MIN -0.15 108 0.06 108 0.00 108 0.00 108

VVKINGSCANYOR \PepartmentsiPrecast EngineeringiCalculationsBridgeRating\30i5 \LRFR\C22312- VP \FEA\ZG6XIQ-LIVE-Fixved. anl Rage ik of 3



Tuesday, March 17, 2015, 02:18 PHM

STAAD PLANE -- PAGE NO. 11
1.67 MAX -0.28 108 0.25 108 0.00 108 0.00 108
MIN -0.28 108 0.25 108 0.00 108 0.00 108
2.50 MAX -0.39 108 0.53 108 0.00 108 0.00 108
MIN -0.39 108 0.53 108 0.00 108 0.00 108
3.33 MAX -0.49 108 0.90 108 0.00 108 0.00 108
MIN -0.49 108 0.90 108 0.00 108 0.00 108
4.17 MAX -0.56 108 1.34 108 0.00 108 0.00 108
MIN -0.56 108 1.34 108 0.00 108 0.00 108
5.00 MAX -0.62 108 1.83 108 0.00 108 0.00 108
MIN -0.62 108 1.83 108 0.00 108 0.00 108
5.83 MAX -0.65 108 2.36 108 0.00 108 0.00 108
MIN -0.65 108 2.36 108 0.00 108 0.00 108
6.67 MAX -0.67 108 2.91 108 0.00 108 0.00 108
MIN -0.67 108 2.91 108 0.00 108 0.00 108
7.50 MAX -0.67 108 3.47 108 0.00 108 0.00 108
MIN -0.67 108 3.47 108 0.00 108 0.00 108
8.33 MAX -0.65 108 4.02 108 0.00 108 0.00 108
MIN -0.65 108 4.02 108 0.00 108 0.00 108
9.17 MAX -0.61 108 4.55 108 0.00 108 0.00 108
MIN -0.61 108 4.55 108 0.00 108 0.00 108
10.00 MAX -0.55 108 5.03 108 0.00 108 0.00 108
MIN -0.55 108 5.03 108 0.00 108 0.00 108
| = m o o
| 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
i
| MAX. 0.00 0.00 101 5.03 10.00 101
{ 0.00 0.00 101 0.00 0.00 101 5.69 C 0.00 108
i MIN. -0.67 6.67 108 0.00 0.00 108
: 0.00 10.00 108 0.00 10.00 108 0.90 ¢ 10.00 101
3 0.00 MAX 7.04 106 -6.75 105 0.00 108 0.00 108
MIN 3.26 105 -8.32 106 0.00 108 0.00 108
2.17 MAX 5.89 107 -9.10 101 0.00 108 0.00 108
MIN 0.62 101 -20.81 107 0.00 108 0.00 108
4.33 MAX 4.74 108 -10.30 101 0.00 108 0.00 108
MIN -0.02 102 -31.92 107 0.00 108 0.00 108
6.50 MAX 4.60 108 -11.20 101 0.00 108 0.00 108
MIN -0.67 103 -38.74 108 0.00 108 0.00 108
8.67 MAX 3.21 104 -11.80 101 0.00 108 0.00 108
MIN -0.80 103 -41.02 108 0.00 108 0.00 108
10.83 MAX 2.57 105 -12.10 101 0.00 108 0.00 108
MIN -1.45 104 -40.74 108 0.00 108 0.00 108
13.00 MAX 1.69 106 -12.10 101 0.00 108 0.00 108
MIN -2.09 105 -40.16 108 0.00 108 0.00 108
15.17 MAX 0.54 107 -11.79 101 0.00 108 0.00 108
MIN -2.98 106 -42.91 106 0.00 108 0.00 108
17.33 MAX 0.40 107 -11.19 101 0.00 108 0.00 108
MIN -3.11 106 -42.48 107 0.00 108 0.00 108
19.50 MAX -0.49 101 -10.29 101 0.00 108 0.00 108
MIN ~-4.26 107 -36.62 108 0.00 108 0.00 108

VIXENGSCANYON WDepartpents iPrecast Engineering\CalculationsiBridueRating\2915iLRFR C22312-VD\FEA26Xx1Q-LIVE-Fixed. and Rage i1 of 3%



| MAX/MIN FORCE VALUES FOR

*rKKEXAKE* END

241.
242,

STAAD PLANE

21.67

23.83

26.00

MAX
MIN
MAX
MIN
MAX
MIN

-0.
-5.
-0.
-5.
-0.
-5.

63
41
76
55
90
69

FY/ DIST
FZ DIST
.04 0.00
.00 0.00
.69 26.00
.00 26.00

101
108
101
108
101
108

MEMB

-9.08 101
-31.82 108
-7.58 101
-19.94 108
-5.77 101
-7.76 108
3, AMONGST
Mz / DIST
MY DIST
-5.77 26.00
0.00 0.00
-42.91 15.17
0.00 26.00

OF FORCE ENVELOPE FROM

ZagineeringicCalcylationsgiBriggeRating

LOAD LIST 201 TO 206
PRINT FORCE ENVELOPE NSECTION 4 ALL

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

SO C O oo

ALL SECT
LD
LD

-- PAGE NO.
108 0.00
108 0.00
108 0.00
108 0.00
108 0.00
108 0.00
LOCATIONS

FX DIST
0.55 T 0.00
0.55 T 26.00

INTERNAL STORAGE *******%*%

42085 \LRFRVC223V2-VT \FER

Tuesday,

12

108
108
108
108
108
108

LD

March

17,

2015,

02:18 pM



Tuesday, March 17, 2015, 02:18 PM

STAAD PLANE - PAGE NO. 13

MEMBER FORCE ENVELOPE

ALL UNITS ARE KIP FEET

MEMB DISTANCE FY LD Mz 1D FZ LD MY LD
1 0.00 MAX 0.00 206 0.00 206 0.00 206 0.00 206
MIN 0.00 206 0.00 206 0.00 206 0.00 206
0.83 MAX 0.15 206 -0.06 206 0.00 206 0.00 206
MIN 0.15 206 -0.06 206 0.00 206 0.00 206
1.67 MAX 0.28 206 -0.25 206 0.00 206 0.00 206
MIN 0.28 206 -0.25 206 0.00 206 0.00 206
2.50 MAX 0.39 206 -0.53 206 0.00 206 0.00 206
MIN 0.39 206 -0.53 206 0.00 206 0.00 206
3.33 MAX 0.49 206 -0.90 206 0.00 206 0.00 206
MIN 0.49 206 -0.90 206 0.00 206 0.00 206
4.17 MAX 0.56 206 ~1.34 206 0.00 206 0.00 206
MIN 0.56 206 -1.34 206 0.00 206 0.00 206
5.00 MAX 0.62 206 -1.83 206 0.00 206 0.00 206
MIN 0.62 206 -1.83 206 0.00 206 0.00 206
5.83 MAX 0.65 206 -2.36 206 0.00 206 0.00 206
MIN 0.65 206 -2.36 206 0.00 206 0.00 206
6.67 MAX 0.67 206 -2.91 206 0.00 206 0.00 206
MIN 0.67 206 -2.91 206 0.00 206 0.00 206
7.50 MAX 0.67 206 -3.47 206 0.00 206 0.00 206
MIN 0.67 206 -3.47 206 0.00 206 0.00 206
8§.33 MAX 0.65 206 -4.02 206 0.00 206 0.00 206
MIN 0.65 206 -4.02 206 0.00 206 0.00 206
9.17 MAX 0.61 206 -4.55 206 0.00 206 0.00 206
MIN 0.61 206 -4.55 206 0.00 206 0.00 206
10.00 MAX 0.55 206 -5.03 206 0.00 206 0.00 206
MIN 0.55 206 -5.03 206 0.00 206 0.00 206
MAX/MIN FORCE VALUES FOR MEMB 1, AMONGST ALL SECT LOCATIONS
FY/ DIST LD MZ/ DIST LD
FZ DIST LD MY DIST LD FX DIST LD
MAX. 0.67 6.67 201 0.00 0.00 201
0.00 0.00 201 0.00 0.00 201 6.73 C 0.00 203
MIN. 0.00 0.00 206 -5.03 10.00 206
0.00 10.00 206 0.00 10.00 206 3.91 ¢ 10.00 202
2 0.00 MAX 0.00 206 0.00 206 0.00 206 0.00 206
MIN 0.00 206 0.00 206 0.00 206 0.00 206
0.83 MAX -0.15 206 0.06 206 0.00 206 0.00 206
MIN -0.15 206 0.06 206 0.00 206 0.00 206

KINGSGANYON|Pepartments|Precast EngineeriagiCalculationsiBridaeRating\20i5\ERFRYC22312-VF\FEA26x10-LIVE-Fixed. anl Rage 13 of 34



STAAD PLANE
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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

Tuesday, March 17,

14

206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206

ALL SECT

LD
LD

201
201
206
206

LD

1.67 MAX -0.28 206

MIN -0.28 206

2,50 MAX -0.39 206

MIN -0.39 206

3.33 MAX -0.49 206

MIN -0.49 206

4.17 MAX -0.56 206

MIN -0.56 206

5.00 MAX -0.62 206

MIN -0.62 206

5.83 MAX -0.65 206

MIN -0.65 206

6.67 MAX -0.67 206

MIN -0.67 206

7.50 MAX -0.67 206

MIN -0.67 206

8.33 MAX ~0.65 206

MIN -0.65 206

9.17 MaAX -0.61 206

MIN ~-0.61 206

10.00 MAX -0.55 206

MIN -0.55 206

MAX/MIN FORCE VALUES FOR MEMB
FY/ DIST LD
FZ DIST LD
MAX 0.00 0.00 201
0.00 0.00 201
MIN -0.67 6.67 206
0.00 10.00 206

3 0.00 MAX 6.73 203

MIN 3.91 202

2.17 MAX 5.81 204

MIN 0.64 201

4.33 MAX 5.67 204

MIN 0.11 202

6.50 MAX 4.74 205

MIN -0.75 203

8.67 MAX 3.81 206

MIN -0.89 203

10.83 MAX 3.67 206

MIN -1.81 204

13.00 MAX 0.00 206

MIN -2.74 205

15.17 HMAX -0.19 201

MIN -3.67 206

17.33 MAX -0.33 201

MIN -3.81 206

19.50 MAX -0.47 201

MIN -3.95 206
VGSCANYON \Departme t%‘“:oca;t FHgineering

0.25 206
0.25 206
0.53 206
0.53 206
0.90 206
0.90 206
1.34 206
1.34 206
1.83 206
1.83 206
2.36 206
2.36 206
2.91 206
2.91 206
3.47 206
3.47 206
4.02 206
4.02 206
4.55 206
4.55 206
5.03 206
5.03 206
2, BMONGST
MZ/ DIST
MY DIST
5.03 10.00
0.00 0.00
0.00 0.00
0.00 10.00
-7.02 202
-8.19 203
-8.73 201
-22.04 203
-9.96 201
-33.02 204
-10.90 201
-39.85 204
-11.53 201
-47.45 205
-11.86 201
-50.73 206
-11.89 201
-51.47 206
-11.62 201
-50.73 206
-11.05 201
-42.63 206
-10.18 201
-34.22 206

giCalculations iBridgeRating

O OO OO OO DO OO0 OO0 OCOCO

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

-- PAGE NO.
206 0.00
206 0.00
206 0.00
206 0.00
206 0.00
206 0.00
206 0.00
206 0.00
206 0.00
206 0.00
206 0.00
206 0.00
206 0.00
206 0.00
206 0.00
206 0.00
206 0.00
206 0.00
206 0.00
206 0.00
206 0.00
206 0.00
LOCATIONS
FX DIST
4.36 C 0.00
0.89 C 10.00
206 0.00
206 0.00
206 0.00
206 0.00
206 0.00
206 0.00
206 0.00
206 0.00
206 0.00
206 0.00
206 0.00
206 0.00
206 0.00
206 0.00
206 0.00
206 0.00
206 0.00
206 0.00
206 0.00
206 0.00

206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206

2015,

02:18 P



STAAD PLANE

21.67 MAX
MIN
23.83 MAX
MIN
26.00 MAX
MIN

-0.61
-4.09
-0.75
-4.23
-0.89
-4.36

201
206
201
206
201
206

OO OO OO

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

Tuesday, March 17,

15

206
206
206
206
206
206

MAX/MIN FORCE VALUES FOR MEMB

FY/
FZ

DIST
DIST

0.00
0.00
26.00
26.00

LD
LD

-9.01 201
-25.52 206
-7.54 201
-16.52 206
-5.77 201
-7.21 206
3, AMONGST
MZ/ DIST
MY DIST
-5.77 26.00
0.00 0.00
-51.47 13.00
0.00 26.00

ALL SECT

LD
LD

-- PAGE NO.

206 0.00
206 0.00
206 0.00
206 0.00
206 0.00
206 0.00

LOCATIONS

FX DIST
0.55 T 0.00
0.55 T 26.00

LD

kxkkk*x*x*%*% END OF

FORCE ENVELOPE FROM

243. LOAD LIST 301 TO 306
244, PRINT FORCE ENVELOPE NSECTION 4 ALL

W ANKINGESCARYONYDepartment§\Preocast EngineeringiCalculationsiBridgeRating\2015\LRFRVC22312-YT\FEA\26XF0~RIVE

INTERNAL STORAGE *****xxks*

2015,

02:18 PM



Tuesday,

16

LD

306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306

LD

306
306
306
306

STAAD PLANE -- PAGE NO.
MEMBER FORCE ENVELOPE
ALL UNITS ARE KIP FEET
MEMB DISTANCE BY LD MZ LD FZ LD MY
1 0.00 MAX 0.00 306 0.00 306 0.00 306 0.00
MIN 0.00 306 0.00 306 0.00 306 0.00
0.83 MaX 0.15 306 -0.06 306 0.00 306 0.00
MIN 0.15 306 -0.06 306 0.00 306 0.00
1.67 MAX 0.28 306 -0.25 306 0.00 306 0.00
MIN 0.28 306 ~-0.25 306 0.00 306 0.00
2.50 MAX 0.39 306 -0.53 306 0.00 306 0.00
MIN 0.39 306 -0.53 306 0.00 306 0.00
3.33 MAX 0.49 306 -0.90 306 0.00 306 0.00
MIN 0.49 306 -0.90 306 0.00 306 0.00
4.17 MAX 0.56 306 -1.34 306 0.00 306 0.00
MIN 0.56 306 -1.34 306 0.00 306 0.00
5.00 MAX 0.62 306 -1.83 306 0.00 306 0.00
MIN 0.62 306 -1.83 306 0.00 306 0.00
5.83 MAX 0.65 306 -2.36 306 0.00 306 0.00
MIN 0.65 306 -2.36 306 0.00 306 0.00
6.67 MAX 0.67 306 -2.91 306 0.00 306 0.00
MIN 0.67 306 -2.91 306 0.00 306 0.00
7.50 MAX 0.67 306 -3.47 306 0.00 306 0.00
MIN 0.67 306 -3.47 306 0.00 306 0.00
8.33 MAX 0.65 306 -4.02 306 0.00 306 0.00
MIN 0.65 306 -4.02 306 0.00 306 0.00
9.17 MAX 0.61 306 -4.55 306 0.00 306 0.00
MIN 0.61 306 -4.55 306 0.00 306 0.00
10.00 MAX 0.55 306 -5.03 306 0.00 306 0.00
MIN 0.55 306 -5.03 306 0.00 306 0.00
MAX/MIN FORCE VALUES FOR MEMB 1, AMONGST ALL SECT LOCATIONS
FY/ DIST LD MZ/ DIST LD
rz DIST LD MY DIST LD FX DIST
MAX. 0.67 6.67 301 0.00 0.00 301
0.00 0.00 301 0.00 0.00 301 5.28 C 0.00
MIN. 0.00 0.00 306 ~-5.03 10.00 306
0.00 10.00 306 0.00 10.00 306 3.26 C 10.00
2 0.00 MAX 0.00 306 0.00 306 0.00 306 0.00
MIN 0.00 306 0.00 306 0.00 306 0.00
0.83 MAX -0.15 306 0.06 306 0.00 306 0.00
MIN -0.15 306 0.06 306 0.00 306 0.00
Vi INCSCANYONYDepartnents\Precast EngineeringiCalculationg\BridgerRating\2015\ERFR)C22312-VTNFERN26x10-LT
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Tuesday, March 17, 2015, 02:18 P

STAAD PLANE -~ PAGE NO. 17
1.67 MAX -0.28 306 0.25 306 0.00 306 0.00 306
MIN -0.28 306 0.25 306 0.00 306 0.00 306
2.50 MAX -0.39 306 0.53 306 0.00 306 0.00 306
MIN -0.39 306 0.53 306 0.00 306 0.00 306
3.33 MAX -0.49 306 0.90 306 0.00 306 0.00 306
MIN -0.49 306 0.90 306 0.00 306 0.00 306
4.17 MAX -0.56 306 1.34 306 0.00 306 0.00 306
MIN -0.56 306 1.34 306 0.00 306 0.00 306
5.00 MAX -0.62 306 1.83 306 0.00 306 0.00 306
MIN -0.62 306 1.83 306 0.00 306 0.00 306
5.83 MAX -0.65 306 2.36 306 0.00 306 0.00 306
MIN -0.65 306 2.36 306 0.00 306 0.00 306
6.67 MAX -0.67 306 2.91 306 0.00 306 0.00 306
MIN -0.67 306 2.91 306 0.00 306 0.00 306
7.50 MAX -0.67 306 3.47 306 0.00 306 0.00 306
MIN -0.67 306 3.47 306 0.00 306 0.00 306
8.33 MAX -0.65 306 4.02 306 0.00 306 0.00 306
MIN -0.65 306 4.02 306 0.00 306 0.00 306
9.17 MAX -0.61 306 4.55 306 0.00 306 0.00 306
MIN -0.61 306 4.55 306 0.00 306 0.00 306
10.00 MAX -0.55 306 5.03 306 0.00 306 0.00 306
MIN -0.55 306 5.03 306 0.00 306 0.00 306
MAX/MIN FORCE VALUES FOR MEMB 2, AMONGST ALL SECT LOCATIONS
FY/ DIST LD MZ/ DIST LD
Fz DIST LD MY DIST LD FX DIST LD
MAX. 0.00 0.00 301 5.03 10.00 301
0.00 0.00 301 0.00 0.00 301 3.49 C 0.00 306
MIN. -0.67 6.67 306 0.00 0.00 306
0.00 10.00 306 0.00 10.00 306 0.90 ¢ 10.00 301
3 0.00 MAX 5.28 301 -6.75 305 0.00 306 0.00 306
MIN 3.26 305 -7.59 301 0.00 306 0.00 306
2.17 MAX 4.64 302 -9.10 301 0.00 306 0.00 306
MIN 0.62 301 -17.59 302 0.00 306 0.00 306
4.33 MAX 4.00 303 -10.30 301 0.00 306 0.00 306
MIN -0.02 302 -25.09 303 0.00 306 0.00 306
6.50 MAX 3.35 304 -11.20 301 0.00 306 0.00 306
MIN -0.67 303 -31.33 303 0.00 306 0.00 306
8.67 MAX 3.21 304 -11.80 301 0.00 306 0.00 306
MIN -0.80 303 -37.21 304 0.00 306 0.00 306
10.83 MAX 2.57 305 ~12.10 301 0.00 306 0.00 306
MIN -1.45 304 -38.33 305 0.00 306 0.00 306
13.00 MAX 1.86 306 -12.10 301 0.00 306 0.00 306
MIN -2.09 305 -39.22 305 0.00 306 0.00 306
15.17 MAX -0.21 301 -11.79 301 0.00 306 0.00 306
MIN -2.80 306 -40.90 306 0.00 306 0.00 306
17.33 MAX -0.35 301 -11.19 301 0.00 306 0.00 306
MIN -2.94 306 -34.69 306 0.00 306 0.00 306
19.50 MAX -0.49 301 -10.29 301 0.00 306 0.00 306
MIN -3.07 306 -28.18 306 06.00 306 0.00 306
KEINGSCANYONPepartmentsiRPrecast eeringlCalculations\BridgeRetingi2Gi5\LRFR\C22312-VTYFEA 265 10-ETW ankt Page 17 of 14




Tuesday, March 17, 2015, 02:18 PM

STAAD PLANE -- PAGE NO. 18
21.67 MAX -0.63 301 -9.08 301 0.00 306 0.00 306
MIN -3.21 306 -21.37 306 0.00 306 0.00 306
23.83 MAX -0.76 301 -7.58 301 0.00 306 0.00 306
MIN -3.35 306 ~-14.26 306 0.00 306 0.00 306
26.00 MAX -0.90 301 -5.77 301 0.00 306 0.00 306
MIN -3.49 306 -6.85 306 0.00 306 0.00 306
MAX/MIN FORCE VALUES FOR MEMB 3, AMONGST ALL SECT LOCATIONS
FY/ DIST LD Mz/ DIST LD
FZ DIST LD MY DIST LD FX DIST LD
MAX. 5.28 0.00 301 -5.77 26.00 301
I 0.00 0.00 301 0.00 0.00 301 0.55 T 0.00 301
| MIN. -3.49 26.00 306 -40.90 15.17 306
| 0.00 26.00 306 0.00 26.00 306 0.55 T 26.00 306

*Ekxkxxxk* END OF FORCE ENVELOPE FROM INTERNAL STORAGE #*#*#*#*#*%#&%%%

245. LOAD LIST 401 TO 406
246 . PRINT FORCE ENVELOPE NSECTION 4 ALL

FR\C22312-UTAFEA\26x10-RBIVE-Fixed . and Page If of 34
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STAAD PLANE

MEMBER FORCE ENVELOPE

ALL UNITS ARE KIP FEET

FY

QOO0 O OO0 ODODOODOO0OO0ODODOOODOOOD

.00
.00
.15
.15
.28
.28
.39
.39
.49
.49
.56
.56
.62
.62
.65
.65
.67
.67
.67
.67
.65
.65
.61
.61
.55
.55

LD

406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406

0.00
-0.06
-0.06
-0.25
-0.25
-0.53
-0.53
~-0.90
-0.90
-1.34
-1.34
-1.83
-1.83
-2.36
-2.36
-2.91
-2.91
~3.47
-3.47
-4.02
-4.02
~4.55
-4.55
-5.03
-5.03

LD

406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406

-- PAGE NO.

Tuesday, March 17, 2015, 02:18 PM

19

LD

406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406

1, AMONGST

FORCE VALUES FOR MEMB
DIST
DIST

.67
.00
.00
.00

LD
LD

Mz /
MY

0.00
0.00
-5.03
0.00

DIST
DIST

LD

MEMB DISTANCE
1 0.00 MAX
MIN
0.83 MAX
MIN
1.67 MAX
MIN
2.50 MAX
MIN
3.33 MAX
MIN
4,17 MAX
MIN
5.00 MAX
MIN
5.83 MAX
MIN
6.67 MAX
MIN
7.50 MAX
MIN
8.33 MAX
MIN
9.17 MAX
MIN
10.00 MAX
MIN
| MAX/MIN

Fy/

FZ

MAX. 0.67
0.00

MIN. 0.00
0.00
2 0.00 MAX
MIN
0.83 MAX
MIN

VIXINGSCANYOR \Depar

-0.
-0.

.00
.00

15
15

406
406
406
406

0.00
0.00
0.06
0.06

406
406
406
406

Fz LD MY
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
ALL SECT LOCATIONS
LD
LD FX DIST
401
401 4.61 C 0.00
406
406 2.80 ¢ 10.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
2015\IRFR\C22312- EA26x10-L

406
406
406
406
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STAAD PLANE

1.67

2.

50

.33

.17

.00

.83

.67

.50

.33

.17

.00

FORCE VALUES FOR

MAX
MIN
MAX
MIN

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

FY/
FZ

-0.
-0.
-0.
-0.
-0.
-0
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0
-0.

DIST
DIST

0
0
6

10.

.00
.00
.67
00

28
28
39
39
49

.49

56
56
62
62
65
65
67
67
67
67
65
65
61
61

.55

55

406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406

MEMB
LD
LD

-- PAGE NO.

Tuesday,

20

406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406

LD

10.

13.

15,

17.

19.

\NKINGSCANYON\Departnient§\Precast &

.00

.17

.33

.50

.67

83

00

17

33

50

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

NO WO Wo WK

[} t
=N O

LN S S [ S I |
N ORDONO RO

.61
.80
.96
.66
.83
.27
.18
.33
.52
.47
.38
.11
.02
.75
.17
.42
.31
.55
.45
.69

rleeringiCalculationsiBridgerati

403
402
404
401
404
402
405
403
406
403
406
404
406
405
401
406
401
406
401
406

0.25 406
0.25 406
0.53 406
0.53 406
0.90 406
0.90 406
1.34 406
1.34 406
1.83 406
1.83 406
2.36 406
2.36 406
2.91 406
2.91 406
3.47 406
3.47 406
4.02 406
4.02 406
4.55 406
4.55 406
5.03 406
5.03 406
2, AMONGST
MZ/ DIST
MY DIST
5.03 10.00
0.00 0.00
0.00 0.00
0.00 10.00
-6.56 402
-7.31 403
-8.25 401
-16.77 403
-9.53 401
~-24.28 404
-10.50 401
-29.03 404
-11.18 401
~-34.16 405
-11.55 401
~36.70 406
-11.62 401
-37.19 406
-11.40 401
-36.62 406
-10.87 401
-31.24 406
-10.04 401
-25.55 406

406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406

0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
ALL SECT LOCATIONS

LD

LD FX DIST

401

401 3.11 C 0.00

406

406 0.87 C 10.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00
0.00 406 0.00

2015 3LRFR\C22312-VPVFEAV26x]1 0-LIVE-F

March 17,

2015, 02:18 pPX

Rage 20 of 3%



STAAD PLANE

21.67

23.83

26.00

MAX
MIN
MAX
MIN
MAX
MIN

-0.
-2.
-0.
-2.
-0.
-3.

59
83
73
97
87
11

401
406
401
406
401
406

0.00
.00
.00
.00
.00
.00

[l e I o i e B }

Tuesday, March 17,

21

406
406
406
406
406
406

MAX/MIN FORCE VALUES FOR
DIST
DIST

Kk kokkhkkoKhkkk END

247.
248.

NGECANY

FY/
34

.61
.00
.11
.00

OF

0.00

0.0
26.0

0
0

26.00

MEMB
LD

-8.92 401
-19.56 406
-7.49 401
-13.28 406
-5.76 401
-6.69 406
3, AMONGST
MzZ/  DIST
MY DIST
-5.76 26.00
0.00 0.00
-37.19 13.00
0.00 26.00

FORCE ENVELOPE FROM

LOAD LIST 501 TO 507
PRINT FORCE ENVELOPE NSECTION 4 ALL

ONY

DepartmpentsibPrecast

ALL
LD
LD

SECT

-- PAGE NO.

406 0.00
406 0.00
406 0.00
406 0.00
406 0.00
406 0.00

LOCATIONS

FX DIST
0.55 T 0.00
0.55 T 26.00

INTERNAL STORAGE *****xkkh*

LD

ringiCalculationsiBridgeRating 2@ 5LRFRVC22312-VP\FEA\ 26X IQ-LIVE-Fixed. anl

2015, 02:

18

PM



STAAD PLANE

MEMBER FORCE ENVELOPE

ALL UNITS ARE KIP

MEMB DISTANCE

5.00

5.83

9.17

10.00

MAX/MIN FORCE VALUES FOR

MAX.

MIN.

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

FY/
FZ

.67
.00
.00
.00

MAX
MIN
MAX
MIN

Tuesday, March 17,

22

LD

507
507
507
507
507
507
507
507
507
507
507
507
507
507
507
507
507
507
507
507
507
507
507
507
507
507

LD

507
507
507
507

-- PAGE NO.
FEET
FY LD MZ LD FZz LD MY
0.00 507 0.00 507 0.00 507 0.00
0.00 507 0.00 507 0.00 507 0.00
0.15 507 -0.06 507 0.00 507 0.00
0.15 507 -0.06 507 0.00 507 0.00
0.28 507 -0.25 507 0.00 507 0.00
0.28 507 -0.25 507 0.00 507 0.00
0.39 507 -0.53 507 0.00 507 0.00
0.39 507 -0.53 507 0.00 507 0.00
0.49 507 -0.90 507 0.00 507 0.00
0.49 507 -0.90 507 0.00 507 0.00
0.56 507 -1.34 507 0.00 507 0.00
0.56 507 -1.34 507 0.00 507 0.00
0.62 507 -1.83 507 0.00 507 0.00
0.62 507 -1.83 507 0.00 507 0.00
0.65 507 -2.36 507 0.00 507 0.00
0.65 507 -2.36 507 0.00 507 0.00
0.67 507 -2.91 507 0.00 507 0.00
0.67 507 -2.91 507 0.00 507 0.00
0.67 507 -3.47 507 0.00 507 0.00
0.67 507 -3.47 507 0.00 507 0.00
0.65 507 -4,02 507 0.00 507 0.00
0.65 507 -4,02 507 0.00 507 0.00
0.61 507 -4.55 507 0.00 507 0.00
0.61 507 -4.55 507 0.00 507 0.00
0.55 507 -5.03 507 0.00 507 0.00
0.55 507 -5.03 507 0.00 507 0.00
MEMB 1, AMONGST ALL SECT LOCATIONS
DIST LD MZ/ DIST LD
DIST LD MY DIST LD FX DIST
6.67 501 0.00 0.00 501
0.00 501 0.00 0.00 501 7.61 C 0.00
0.00 507 -5.03 10.00 507
0.00 507 0.00 10.00 507 3.30 ¢ 10.00
0.00 507 0.00 507 0.00 507 0.00
0.00 507 0.00 507 0.00 507 0.00
-0.15 507 0.06 507 0.00 507 0.00
-0.15 507 0.06 507 0.00 507 0.00
ngineeringiCalculations\Bridgerating 2615 \DRFR\C22312-VP\FEA\26xi0Q-L1

\KINGSCANYON\Departnentsipr
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Tuesday, March 17, 2015, 02:18 PM

STAAD PLANE -- PAGE NO. 23
1.67 MAX -0.28 507 0.25 507 0.00 507 0.00 507
MIN -0.28 507 0.25 507 0.00 507 0.00 507
2.50 MAX -0.39 507 0.53 507 0.00 507 0.00 507
MIN -0.39 507 0.53 507 0.00 507 0.00 507
3.33 MAX -0.49 507 0.90 507 0.00 507 0.00 507
MIN -0.49 507 0.90 507 0.00 507 0.00 507
4.17 MAX -0.56 507 1.34 507 0.00 507 0.00 507
MIN -0.56 507 1.34 507 0.00 507 0.00 507
5.00 MAX -0.62 507 1.83 507 0.00 507 0.00 507
MIN -0.62 507 1.83 507 0.00 507 0.00 507
5.83 MAX -0.65 507 2.36 507 0.00 507 0.00 507
MIN -0.65 507 2.36 507 0.00 507 0.00 507
6.67 MAX -0.67 507 2.91 507 0.00 507 0.00 507
MIN -0.67 507 2.91 507 0.00 507 0.00 507
7.50 MAX -0.67 507 3.47 507 0.00 507 0.00 507
MIN -0.67 507 3.47 507 0.00 507 0.00 507
8.33 MAX -0.65 507 4.02 507 0.00 507 0.00 507
MIN -0.65 507 4.02 507 0.00 507 0.00 507
9.17 MAX -0.61 507 4.55 507 0.00 507 0.00 507
MIN -0.61 507 4.55 507 0.00 507 0.00 507
10.00 MAX -0.55 507 5.03 507 0.00 507 0.00 507
MIN -0.55 507 5.03 507 0.00 507 0.00 507
MAX/MIN FORCE VALUES FOR MEMB 2, AMONGST ALL SECT LOCATIONS
FY/ DIST LD MZ/ DIST LD
FZ DIST LD MY DIST LD FX DIST LD
MAX. 0.00 0.00 501 5.03 10.00 501
0.00 0.00 501 0.00 0.00 501 5.39 C 0.00 507
MIN. -0.67 6.67 507 0.00 0.00 507
0.00 10.00 507 0.00 10.00 507 0.88 C 10.00 501
3 0.00 MAX 7.61 504 -6.77 502 0.00 507 0.00 507
MIN 3.30 502 -8.56 504 0.00 507 0.00 507
2.17 MAX 6.52 505 -8.47 501 0.00 507 0.00 507
MIN 0.65 501 -22.44 505 0.00 507 0.00 507
4.33 MAX 5.43 506 -9.72 501 0.00 507 0.00 507
MIN 0.19 502 -35.48 505 0.00 507 0.00 507
6.50 MAX 5.29 506 -10.68 501 0.00 507 0.00 507
MIN -0.52 503 -43.53 506 0.00 507 0.00 507
8.67 MAX 4.21 507 -11.33 501 0.00 507 0.00 507
MIN -0.65 503 -50.13 506 0.00 507 0.00 507
10.83 MAX 2.19 506 -11.69 501 0.00 507 0.00 507
MIN -1.57 504 -55.02 506 0.00 507 0.00 507
13.00 MAX 1.10 507 -11.74 501 0.00 507 0.00 507
MIN -2.66 505 -55.36 507 0.00 507 0.00 507
15.17 MAX -0.18 501 -11.50 501 0.00 507 0.00 507
MIN -3.75 506 -54.29 507 0.00 507 0.00 507
17.33 MAX -0.32 501 -10.95 501 0.00 507 0.00 507
MIN -3.89 506 -50.09 507 0.00 507 0.00 507
19.50 MAX -0.46 501 -10.11 501 0.00 507 0.00 507
MIN -4.98 507 -41.34 507 0.00 507 0.00 507
XINGSCANYON\DepartmentgiPrecast EngineeringiCalculationsiBridgeRating\20I15%LRFR C22312-VI Rage 23 of 34




Tuesday, March 17,

éTAAD PLANE -- PAGE NO. 24
21.67 MAX -0.60 501 -8.96 501 0.00 507 0.00 507
MIN -5.12 507 -30.41 507 0.00 507 0.00 507
23.83 MAX -0.74 501 -7.51 501 0.00 507 0.00 507
MIN -5.25 507 -19.17 507 0.00 507 0.00 507
26.00 MAX -0.88 501 -5.76 501 0.00 507 0.00 507
MIN -5.39 507 -7.64 507 0.00 507 0.00 507
| 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 7.61 0.00 504 -5.76 26.00 501
| 0.00 0.00 501 0.00 0.00 501 0.55 T 0.00 501
| MIN -5.39 26.00 507 -55.36 13.00 507
| 0.00 26.00 507 0.00 26.00 507 0.55 T 26.00 507
Frdkkxxixkkx END OF FORCE ENVELOPE FROM INTERNAL STORAGE ****% k% k&%
249. LOAD LIST 601 TO 608
250. PRINT FORCE ENVELOPE NSECTION 4 ALL
NGSCANYON\DepartmentsiRPrecast Engi :gECJ;éslations{BridgeRocing52{15‘LRFR%C22312—¥T‘F:A12631{-L:if—?ixcd.aﬁ:

2015, 02:18 PM

Page 24 of 14



-- PAGE NO.

Tuesday, March 17,

25

D

608
608
608
608
608
608
608
608
608
608
608
608
608
608
608
608
608
608
608
608
608
608
608
608
608
608

LD

608
608
608
608

STAAD PLANE
MEMBER FORCE ENVELOPE
ALL UNITS ARE KIP FEET
MEMB DISTANCE FY LD MZ LD FZ LD MY
1 0.00 MAX 0.00 608 0.00 608 0.00 608 0.00
MIN 0.00 608 0.00 608 0.00 608 0.00
0.83 MAX 0.15 608 -0.06 608 0.00 608 0.00
MIN 0.15 608 -0.06 608 0.00 608 0.00
1.67 MAX 0.28 608 ~-0.25 608 0.00 608 0.00
MIN 0.28 608 -0.25 608 0.00 608 0.00
2.50 MAX 0.39 608 -0.53 608 0.00 608 0.00
MIN 0.39 608 -0.53 608 0.00 608 0.00
3.33 MAX 0.49 608 -0.90 608 0.00 608 0.00
MIN 0.49 608 -0.90 608 0.00 608 0.00
4.17 MAX 0.56 608 -1.34 608 0.00 608 0.00
MIN 0.56 608 -1.34 608 0.00 608 0.00
5.00 MAX 0.62 608 -1.83 608 0.00 608 0.00
MIN 0.62 608 -1.83 608 0.00 608 0.00
5.83 MAX 0.65 608 -2.36 608 0.00 608 0.00
MIN 0.65 608 -2.36 608 0.00 608 0.00
6.67 MAX 0.67 608 -2.91 608 0.00 608 0.00
MIN 0.67 608 -2.91 608 0.00 608 0.00
7.50 MAX 0.67 608 -3.47 608 0.00 608 0.00
MIN 0.67 608 -3.47 608 0.00 608 0.00
8.33 MAX 0.65 608 -4.02 608 0.00 608 0.00
MIN 0.65 608 -4.02 608 0.00 608 0.00
9.17 MAX 0.61 608 -4.55 608 0.00 608 0.00
MIN 0.61 608 -4.55 608 0.00 608 0.00
10.00 MAX 0.55 608 -5.03 608 0.00 608 0.00
MIN 0.55 608 -5.03 608 0.00 608 0.00
MAX/MIN FORCE VALUES FOR MEMB 1, AMONGST ALL SECT LOCATIONS
FY/ DIST LD MZ/ DIST LD
FZ DIST LD MY DIST LD FX DIST
MAX 0.67 6.67 601 0.00 0.00 601
0.00 0.00 601 0.00 0.00 601 6.50 C 0.00
MIN 0.00 0.00 608 -5.03 10.00 608
0.00 0.00 608 0.00 10.00 608 3.46 C 10.00
2 0.00 MAX 0.00 608 0.00 608 0.00 608 0.00
MIN 0.00 608 0.00 608 0.00 608 0.00
0.83 MAX -0.15 608 0.06 608 0.00 608 0.00
MIN -0.15 608 0.06 608 0.00 608 0.00
VXINGSCANYON\Pepartments |Precast EngineeringiCalculations\BridgeRating\2015\LRFRYC22312-VTAFEAV26xT0-LT

2015,
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STAAD PLANE

1.

| MAX/MIN
;

-- PAGE NO.

Tuesday,

26

608
608
608
608
608
608
608
608
608
608
608
608
608
608
608
608
608
608
608
608
608
608

LD

10.

13.

15.

17.

19.

VA\XINGSCANY¥ON Depar

t§iBrecast Zugineerin

67 MAX -0.28
MIN -0.28
.50 MAX -0.39
MIN -0.39
.33 MaX -0.49
MIN -0.49
.17  MAX -0.56
MIN -0.56
.00 MAX -0.62
MIN -0.62
.83 MAX -0.65
MIN -0.65
.67 MAX -0.67
MIN -0.67
.50 MAX -0.67
MIN -0.67
.33 MAX -0.65
MIN -0.65
.17 MAX -0.61
MIN -0.61
.00 MAX -0.55
MIN ~0.55
FORCE VALUES FOR
FY/ DIST
FZ DIST
0.00 0.00
0.00 0.00
-0.67 6.67
0.00 10.00
.00 MAX 6.50
MIN 3.46
.17 MAX 5.60
MIN 0.64
.33 MAX 5.46
MIN 0.12
.50 MAX 4.56
MIN -0.70
.67 MAX 3.67
MIN -0.84
83 MAX 3.53
MIN -1.74
00 MAX 2.63
MIN -2.63
17 MAX 1.58
MIN -3.53
33 MAX -0.33
MIN -3.67
50 MAX -0.47
MIN -4.56

608 0.25 608 0.00 608 0.00
608 0.25 608 0.00 608 0.00
608 0.53 608 0.00 608 0.00
608 0.53 608 0.00 608 0.00
608 0.90 608 0.00 608 0.00
608 0.90 608 0.00 608 0.00
608 1.34 608 0.00 608 0.00
608 1.34 608 0.00 608 0.00
608 1.83 608 0.00 608 0.00
608 1.83 608 0.00 608 0.00
608 2.36 608 0.00 608 0.00
608 2.36 608 0.00 608 0.00
608 2.91 608 0.00 608 0.00
608 2.91 608 0.00 608 0.00
608 3.47 608 0.00 608 0.00
608 3.47 608 0.00 608 0.00
608 4.02 608 0.00 608 0.00
608 4.02 608 0.00 608 0.00
608 4.55 608 0.00 608 0.00
608 4.55 608 0.00 608 0.00
608 5.03 608 0.00 608 0.00
608 5.03 608 0.00 608 0.00

MEMB 2, AMONGST ALL SECT LOCATIONS

LD MZ/ DIST LD

LD MY DIST LD FX DIST

601 5.03 10.00 601

601 0.00 0.00 601 5.89 C 0.00

608 0.00 0.00 608

608 0.00 10.00 608 0.88 ¢ 10.00
603 -6.84 607 0.00 608 0.00
607 -8.10 603 0.00 608 0.00
604 -8.68 601 0.00 608 0.00
601 -21.46 603 0.00 608 0.00
604 -9.91 601 0.00 608 0.00
602 -32.05 604 0.00 608 0.00
605 -10.85 601 0.00 608 0.00
603 -38.64 604 0.00 608 0.00
606 -11.49 601 0.00 608 0.00
603 -45.96 605 0.00 608 0.00
606 -11.83 601 0.00 608 0.00
604 -49.13 606 0.00 608 0.00
607 -11.86 601 0.00 608 0.00
605 -49.85 606 0.00 608 0.00
608 -11.60 601 0.00 608 0.00
606 -49.13 606 0.00 608 0.00
601 -11.03 601 0.00 608 0.00
606 -45.96 607 0.00 608 0.00
601 -10.17 601 0.00 608 0.00
607 -39.70 608 0.00 608 0.00
ghCalculation§\BridgeRatingi2@I5VLRFRYC22312-VP\FFA\26x10-EIVE
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STAAD PLANE -- PAGE NO. 27
21.67 MAX -0.61 601 -9.00 601 0.00 608 0.00 608
MIN -5.61 608 -32.77 608 0.00 608 0.00 608
23.83 MAX -0.75 601 -7.53 601 0.00 608 0.00 608
MIN -5.75 608 -20.46 608 0.00 608 0.00 608
26.00 MAX -0.88 601 -5.77 601 0.00 608 0.00 608
MIN -5.89 608 -7.84 608 0.00 608 0.00 608
| MAX/MIN FORCE VALUES FOR MEMB 3, AMONGST ALL SECT LOCATIONS
| FY/ DIST LD Mz/  DIST LD
i FZ DIST LD MY DIST LD FX DIST LD
MAX. 6.50 0.00 603 -5.77 26.00 601
: 0.00 0.00 601 0.00 0.00 601 0.55 T 0.00 601
| MIN. -5.89 26.00 608 -49.85 13.00 606
| 0.00 26.00 608 0.00 26.00 608 0.55 T 26.00 608

*%%%*++%+%* END OF FORCE ENVELOPE FROM INTERNAL STORAGE **** %% %%

251. LOAD LIST 701 TO 709
252. PRINT FORCE ENVELOPE NSECTION 4 ALL

ringliCalculationsBridgeRatingi 2025 LRFRYC22312-VT\FEA\26xig-LIVE-Fixed. anl Rage 27 of 34
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Tuesday, March 17, 2015, 02:18 pM

STAAD PLANE -- PAGE NO. 28

MEMBER FORCE ENVELOPE

ALL UNITS ARE KIP FEET

MEMB DISTANCE FY LD MZ LD FZ LD MY LD
1 0.00 MAX 0.00 709 0.00 709 0.00 709 0.00 709
MIN 0.00 709 0.00 709 0.00 709 0.00 709
0.83 MAX 0.15 709 -0.06 709 0.00 709 0.00 709
MIN 0.15 709 -0.06 709 0.00 709 0.00 709
1.67 MAX 0.28 709 -0.25 709 0.00 709 0.00 709
MIN 0.28 709 -0.25 709 0.00 709 0.00 709
2.50 MAX 0.39 709 -0.53 709 0.00 709 0.00 709
MIN 0.39 709 -0.53 709 0.00 709 0.00 709
3.33 MAX 0.49 709 -0.90 709 0.00 709 0.00 709
MIN 0.49 709 -0.90 709 0.00 709 0.00 709
4.17 MAX 0.56 709 -1.34 709 0.00 709 0.00 709
MIN 0.56 709 -1.34 709 0.00 709 0.00 709
5.00 MAX 0.62 709 -1.83 709 0.00 709 0.00 709
MIN 0.62 709 -1.83 709 0.00 709 0.00 709
5.83 MAX 0.65 709 -2.36 709 0.00 709 0.00 709
MIN 0.65 709 -2.36 709 0.00 709 0.00 709
6.67 MAX 0.67 709 -2.91 709 0.00 709 0.00 709
MIN 0.67 709 -2.91 709 0.00 709 0.00 709
7.50 MAX 0.67 709 -3.47 709 0.00 709 0.00 709
MIN 0.67 709 -3.47 709 0.00 709 0.00 709
§.33 MAX 0.65 709 -4.02 709 0.00 709 0.00 709
MIN 0.65 709 -4.02 709 0.00 709 0.00 709
9.17 MAX 0.61 709 -4.55 709 0.00 709 0.00 709
MIN 0.61 709 -4.55 709 0.00 709 0.00 709
10.00 MAX 0.55 709 -5.03 709 0.00 709 0.00 709
MIN 0.55 709 -5.03 709 0.00 709 0.00 709
MAX/MIN FORCE VALUES FOR MEMB 1, AMONGST ALL SECT LOCATIONS
FY/ DIST LD MZ/ DIST LD
FZ DIST LD MY DIST LD FX DIST LD
MAX. 0.67 6.67 701 0.00 0.00 701
0.00 0.00 701 0.00 0.00 701 7.25 C 0.00 704
MIN. 0.00 0.00 709 -5.03 10.00 709
0.00 10.00 709 0.00 10.00 709 3.17 ¢ 10.00 702
2 0.00 MAX 0.00 709 0.00 709 0.00 709 0.00 709
MIN 0.00 709 0.00 709 0.00 709 0.00 709
0.83 MAX ~-0.15 709 0.06 709 0.00 709 0.00 709
MIN -0.15 709 0.06 709 0.00 709 0.00 709

-tments i RPrecast FagineeriagiCalcylation$iBrideeRratingi2d15\LRFRYIC22312-¥T\FEAV26X10-LVE-Fixed.anl Page 2& of 34
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Tuesday, March 17,

29

709
709
709
709
709
709
709
709
709
709
709
709
709
709
709
709
709
709
709
709
709
709

LD

709
709
709
709
709
709
709
709
709
709
709
709
709
709
709
709
709
709
709
709

1.67 MAX ~-0.28 709 0.25 709
MIN -0.28 709 0.25 709
2.50 MAX -0.39 709 0.53 709
MIN -0.39 709 0.53 709
3.33 MAX -0.49 709 0.90 709
MIN -0.49 709 0.90 709
4.17 MAX -0.56 709 1.34 709
MIN -0.56 709 1.34 709
5.00 MAX -0.62 709 1.83 709
MIN -0.62 709 1.83 709
5.83 MAX -0.65 709 2.36 709
MIN -0.65 709 2.36 709
6.67 MAX -0.67 709 2.91 709
MIN -0.67 709 2.91 709
7.50 MAX -0.67 709 3.47 709
MIN -0.67 709 3.47 709
8.33 MAX -0.65 709 4.02 709
MIN -0.65 709 4.02 709
9.17 MAX -0.61 709 4.55 709
MIN -0.61 709 4.55 709
10.00 MAX -0.55 709 5.03 709
MIN -0.55 709 5.03 709
MAX/MIN FORCE VALUES FOR MEMB 2, AMONGST
FY/ DIST LD MZ/ DIST
FZ DIST LD MY DIST
MAX. 0.00 0.00 701 5.03 10.00
0.00 0.00 701 0.00 0.00
MIN. -0.67 6.67 709 0.00 0.00
0.00 10.00 709 0.00 10.00
3 0.00 MAX 7.25 704 -6.72 702
MIN 3.17 702 -8.41 704
2.17 MAX 6.21 705 -8.41 701
MIN 0.65 701 -21.64 705
4.33 MAX 5.17 706 -9.67 701
MIN 0.21 702 -34.06 705
6.50 MAX 5.04 706 -10.63 701
MIN -0.47 703 -41.74 706
8.67 MAX 4.00 707 -11.29 701
MIN -0.60 703 -48.04 706
10.83 MAX 2.96 708 -11.65 701
MIN -1.48 704 -52.69 706
13.00 MAX 2.82 708 -11.71 701
MIN -2.52 705 -53.02 707
15.17 MAX 1.69 709 -11.47 701
MIN -3.56 706 -52.00 707
17.33 MAX -0.32 701 -10.93 701
MIN -3.70 706 -48.12 708
19.50 MAX -0.46 701 -10.09 701
MIN -4.74 707 -41.87 708
CSCANY Departments\Precast EngineeringiCalculations\BridgeRatings

0.00 709 0.00
0.00 709 0.00
0.00 709 0.00
0.00 709 0.00
0.00 709 0.00
0.00 709 0.00
0.00 709 0.00
0.00 709 0.00
0.00 709 0.00
0.00 709 0.00
0.00 709 0.00
0.00 709 0.00
0.00 709 0.00
0.00 709 0.00
0.00 709 0.00
0.00 709 0.00
0.00 709 0.00
0.00 709 0.00
0.00 709 0.00
0.00 709 0.00
0.00 709 0.00
0.00 709 0.00
ALL SECT LOCATIONS
LD
LD FX DIST
701
701 7.04 C 0.00
709
709 0.87 C 10.00
0.00 709 0.00
0.00 709 0.00
0.00 709 0.00
0.00 709 0.00
0.00 709 0.00
0.00 709 0.00
0.00 709 0.00
0.00 709 0.00
0.00 709 0.00
0.00 709 0.00
0.00 709 0.00
0.00 709 0.00
0.00 709 0.00
0.00 709 0.00
0.00 709 0.00
0.00 709 0.00
0.00 709 0.00
0.00 709 0.00
0.00 709 0.00
0.00 709 0.00
2015\LRFR\C22312-VT\FEA\26x10-L1
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STAAD PLANE

MEMBER FORCE ENVELOPE

ALL UNITS ARE KIP FEET

MEMB DISTANCE

.00

.83

.67

.50

.33

.17

.00

.83

.67

.50

.33

.17

.00

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

OO OO OO0 ODODODODOO0OOODOOOOOOO

FY

.00
.00
.15
.15
.28
.28
.39
.39
.49
.49
.56
.56
.62
.62
.65
.65
.67
.67
.67
.67
.65
.65
.61
.61
.55
.55

LD

809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809

0.00
~-0.06
-0.06
-0.25
-0.25
-0.53
-0.53
-0.90
-0.90
-1.34
-1.34
-1.83
-1.83
-2.36
-2.36
-2.91
-2.91
-3.47
-3.47
-4.02
-4.02
-4.55
-4.55
-5.03
-5.03

LD

809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809

FZ

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

DO D OO0 OO0 OOOOOODODOOO0ODODOODODODOC OO

Tuesday,

31

LD

809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809

FORCE VALUES FOR MEMB

MAX/MIN

MAX.

MIN.

1, AMONGST ALL SECT

MZ/
MY

0.00
0.00
-5.03
0.00

DIST
DIST

0.00
0.00
10.00
10.00

LD
LD

LD

FY/ DIST LD
FZ DIST LD
.67 6.67 801
.00 0.00 801
.00 0.00 809
.00 10.00 809
MAX 0.00 809
MIN 0.00 809
MAX -0.15 809
MIN -0.15 809

ringiCalculations\BridgeRating

0.00
0.00

809
809
809
809

0.00
0.00

Y2048 LRFRY\C22312-VTFV\FEA)

-- PAGE NO.
LD MY
809 0.00
809 0.00
809 0.00
809 0.00
809 0.00
809 0.00
809 0.00
809 0.00
809 0.00
809 0.00
809 0.00
809 0.00
809 0.00
809 0.00
809 0.00
809 0.00
809 0.00
809 0.00
809 0.00
809 0.00
809 0.00
809 0.00
809 0.00
809 0.00
809 0.00
809 0.00

LOCATIONS
FX DIST
5.13 C 0.00
2.39 C 10.00
809 0.00
809 0.00
809 0.00
809 0.00

809
809
809
809

March

17,

2015,

02:18 PM



Tuesday, March 17, 2015, 02:18 PX

STAAD PLANE -- PAGE NO. 32
1.67 MAX -0.28 809 0.25 809 0.00 809 0.00 809
MIN -0.28 809 0.25 809 0.00 809 0.00 809
2.50 MAX -0.39 809 0.53 809 0.00 809 0.00 809
MIN -0.39 809 0.53 809 0.00 809 0.00 809
3.33  MAX -0.49 809 0.90 809 0.00 809 0.00 809
MIN -0.49 809 0.90 809 0.00 809 0.00 809
4.17 MAX -0.56 809 1.34 809 0.00 809 0.00 809
MIN -0.56 809 1.34 809 0.00 809 0.00 809
5.00 MAX -0.62 809 1.83 809 0.00 809 0.00 809
MIN -0.62 809 1.83 809 0.00 809 0.00 809
5.83 MAX -0.65 809 2.36 809 0.00 809 0.00 809
MIN -0.65 809 2.36 809 0.00 809 0.00 809
6.67 MAX -0.67 809 2.91 809 0.00 809 0.00 809
MIN -0.67 809 2.91 809 0.00 809 0.00 809
7.50 MAX -0.67 809 3.47 809 0.00 809 0.00 809
MIN -0.67 809 3.47 809 0.00 809 0.00 809
8.33 MAX -0.65 809 4.02 809 0.00 809 0.00 809
MIN -0.65 809 4.02 809 0.00 809 0.00 809
9.17 MAX -0.61 809 4.55 809 0.00 809 0.00 809
MIN -0.61 809 4.55 809 0.00 809 0.00 809
10.00 MAX -0.55 809 5.03 809 0.00 809 0.00 809
MIN -0.55 809 5.03 809 0.00 809 0.00 809
| MAX/MIN FORCE VALUES FOR MEMB 2, AMONGST ALL SECT LOCATIONS
| FY/ DIST LD MZ/ DIST LD
FZ DIST LD MY DIST LD FX DIST LD
|
| MAX. 0.00 0.00 801 5.03 10.00 801
| 0.00 0.00 801 0.00 0.00 801 4.54 ¢ 0.00 809
MIN. -0.67 6.67 809 0.00 0.00 809
0.00 10.00 809 0.00 10.00 809 0.86 C 10.00 801
I ___________________________________________________________________________
3 0.00 MAX 5.13 809 -6.39 807 0.00 809 0.00 809
MIN 2.39 807 -7.53 809 0.00 809 0.00 809
2.17 MAX 3.59 804 -8.15 801 0.00 809 0.00 809
MIN 0.66 801 -15.70 803 0.00 809 0.00 809
4.33 MAX 3.45 804 -9.44 801 0.00 809 0.00 809
MIN 0.30 802 -22.51 804 0.00 809 0.00 809
6.50 MAX 2.87 805 -10.42 801 0.00 809 0.00 809
MIN -0.24 803 -26.83 804 0.00 809 0.00 809
8.67 MAX 2.28 806 -11.11 801 0.00 809 0.00 809
MIN -0.38 803 -31.46 805 0.00 809 0.00 809
10.83 MAX 2.14 806 -11.49 801 0.00 809 0.00 809
MIN -0.97 804 -33.52 806 0.00 809 0.00 809
13.00 MAX 1.55 807 -11.57 801 0.00 809 0.00 809
MIN -1.55 805 -34.01 806 0.00 809 0.00 809
15.17 MAX 0.86 808 -11.35 801 0.00 809 0.00 809
MIN -2.14 806 -33.52 806 0.00 809 0.00 809
17.33 MAX 0.02 809 -10.84 801 0.00 809 0.00 809
MIN -2.28 806 -31.46 807 0.00 809 0.00 809
19.50 MAX -0.12 809 -10.02 801 0.00 809 0.00 809
MIN -2.87 807 -27.56 808 0.00 809 0.00 809
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Tuesday, March 17, 2015, 02:18 PM

STAAD PLANE -~ PAGE NO. 33
21.67 MAX -0.59 801 -8.90 801 0.00 809 0.00 809
MIN -3.56 808 -23.01 808 0.00 809 0.00 809
23.83 MAX -0.72 801 -7.48 801 0.00 809 0.00 809
MIN -3.70 808 -16.63 809 0.00 809 0.00 809
26.00 MAX -0.86 801 -5.76 801 0.00 809 0.00 809
MIN -4.54 809 -7.28 809 0.00 809 0.00 809
MAX/MIN FORCE VALUES FOR MEMB 3, AMONGST ALI SECT LOCATIONS
FY/ DIST LD Mz / DIST LD
FZ DIST LD MY DIST LD FX DIST LD
MAX. 5.13 0.00 809 -5.76 26.00 801
0.00 0.00 801 0.00 0.00 801 0.55 T 0.00 801
| MIN. -4.54 26.00 809 -34.01 13.00 806
i 0.00 26.00 809 0.00 26.00 809 0.55 T 26.00 809

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

255. FINISH

tx*kkkkrrx+x END OF THE STAAD.Pro RUN **x* %% k%% %%

***% DATE= MAR 17,2015 TIME= 14:13:32 ***x+*
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Tuesday, March 17, 2015, 02:18 PM

STAAD PLANE -— PAGE NO. 30
21.67 MAX -0.60 701 -8.95 701 0.00 709 0.00 709
MIN -5.77 708 -33.53 708 0.00 709 0.00 709
23.83 MAX -0.74 701 -7.51 701 0.00 709 0.00 709
MIN -5.91 708 -22.98 709 0.00 709 0.00 709
26.00 MAX -0.87 701 -5.76 701 0.00 709 0.00 709
MIN -7.04 709 -8.32 709 0.00 709 0.00 709
l ___________________________________________________________________________
| 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. 7.25  0.00 704 -5.76 26.00 701
| 0.00 0.00 701 0.00 0.00 701 0.55 T 0.00 701
| MIN. -7.04 26.00 709 -53.02 13.00 707
| 0.00 26.00 709 0.00 26.00 709 0.55 T 26.00 709

kEk&kFxkkxkxk END OF FORCE ENVELOPE FROM INTERNAL STORAGE ***%* %k

253. LOAD LIST 801 TO 809
254. PRINT FORCE ENVELOPE NSECTION 4 ALL

'ON\Departments\Rrecast Enginmeerina\Calculations |\BridgeRatingi2@815\LRAFR\C22312-VTiF
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Section 7
CSI LRFD Wing Wall 1 Calculations



#VT/AOT BRIDGE REPLACEMENT RICHFORD, VT.

Concrete Systems Inc.
9 Commercial St., Hudson, NH.030351
Phone 603-889-4163
Fax 603-889-2417

AASHTO LRFD WINGWALL CALCULATIONS

PROJECT NUMBER: VT/AOT BRIDGE REPLACEMENT RICHFORD, VT. Wingwall 1
PROJECT NAME:
DATE: May 19, 2015
BY:
INPUT PARAMETERS:
Wall geometry Soil properties Foundation
Panel Height (high) = 14.66 ft Tsol = 140 pcf Dy = 2.0 fi
Panel Height (low) = 11.52 ft Yeone = 150 pef By, = 3.5 ft
Wall Panel Length = 12.00 ft YTLsurcharge = 120 pcf o=15in
Entire Wall length = 12.00 bas =32 Q, = 10.0 KSF
Length of flat = 1.00 ft O =0 [Nnone 0 <]
wall thickness = 12 das =24
Wingwall Drop (high-low) = 3.14 ft dec =32 Railing or barrier
Wall siope = 0.2855 Bec = 30
Max fill ht. (tr0ad to biww) = 14.66 ft Osc = 16 T/WW to load = 2.00 ft
Fill Slope (perp. to road) = 2.0 impact load = 10.00 K

Wall angle (perp. to road) = 45
Fill slope (perp. to waly) = 2.83

Wingwall Panel Connected
to Bridge Unit= v  Yes

Overriding Perp. slope
Distance  perp. slope Wali height Contrib. used Neq Anchor Check 'e'
toanchor @ anchor @ anchor  width @ anchor  LL surch Type & Bearing
Anchor #1 3.00 ft n 1238t 4.75ft 5.42 ft 2.00 ft E OK
Anchor #2  6.50 ft n 13.38ft 3.50ft 10.41 ft 2.00 ft E OK
Anchor #3  10.00 ft n 14.37ft 275ft 50.36ft 2.00 ft E OK
Anchor #4  0.00 ft n 0.00 ft 0.00 ft 2.83 ft 2.00 ft D NA

Anchor #5  0.00 ft n 0.00 ft 0.00 ft 2.83 ft 2.00ft D NA




"~ RESULTS SUMMARY
Mesh (in back of wall
0.13 inft (vertical/back)

0.13 in*fit (horizontal/face)

Anchor
Reinforcing @ anchor Attachment
bar size number check bars =zck shicheck
7 4 OK OK | OK
{1 4 OK OK | OK
7 6 OK OK | OK
- - N/A NA | OK
- N/A NA | OK

LL Surch @ Plates [
add'l reinf in FF: no add'l ff reinf.

CALCULATION NOTES:
1. Wingwall calculations are done in accordance with the current edition of the AASHTO LRFD Bridge Design Specifications .

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

sin* (¢ + 8)

N Sinl()sin(Q—é‘{lJr\/Sin(¢+5)5m(¢‘_ﬁ):'z

sin (6 —38)sin(6 + /7)

4. Only 80% of the soil unit weight is used for the eccentricity/ stability calculation. This is a conservative assumption as

explained in the full HITEC report "Evaluation of the CON/SPAN® Wingwall System"”
5. The full 100% of the soil unit weight is used for the bearing calculations.

6. These calculations conservatively assume that the wall anchor has the same unit weight as soil.
7. The wingwall angle (in plan view) is measured from perpendicular to roadway.
8. Barrier loads are distributed per AASHTO LRFD Specifications Section 13
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Anchor 1
SOIL DESCRIPTION VALUE VALUE
PROPERTY section AB section BC
¢ friction angle of soil 32 32
0 angle of wall to the y-axis 0 30
o wall-soil friction angle (measured from a 24 16
perpendicular with the wall)
=0, if significant vibrations of backfill or modules
settling more than backfill.
= 0.5%¢, if modules are uniform width.
= 0.75%, if averaged pressure surface
X side slopes from road (x:1) 2.0
wingwall angle (angle w/ perpendicular to road) 45
slope of backfill (perpendicular to wall) 5.42
B angle of backfill (perpendicular to wall) 10.5 10.5

(Ka)se = 0.31 (K.)sc = 0.12
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Anchor 1
DESCRIPTION
VARIABLE OF VARIABLE VALUE
H wingwall design height at anchor location (feet) 12.38
hsuen height of live load surcharge (feet) 2.00
t thickness of wingwall (inches) 12
& wall friction angle for section AB 24
B angle of backfill (degrees) 10.5
L Iength of anchor (feet) 7.04 E
Ys unit weight of backfill (kcf) 140
Ye unit weight of concrete (kcf) 150
Ysurch UNit weight of surcharge (kcf) 120 (per AASHTO LRFD 3.11.6.4)
"Stability" "Bearing"
Description  Vertical Horizontal Lever Disturbing Resisting Resisting
Reaction Reaction Arm Moment Moment Moment
(k/ft) (k/ft) (ft) (ft-k/ft) (ft-k/ft) (ft-k/ft)
wall (W,,) 1.86 0.50 0.93 0.93
soill, 064 5.69 2.92 3.64
soills  8.75 4.52 31.63 39.54
soil I,  2.08 3.13 5.21 6.51
soilll;  0.68 6.02 3.29 4.11
Woenagewen  1.69 4.52 7.64 7.64
Wiaape  0.00 0.50 0.00 0.00
Soil Pressure
(Pa).  0.93 8.04 7.45 7.45
(Pre)n 2.08 6.89 14.35
(Pec:).  -0.19 6.89 -1.28 -1.28
(Peci)s 0.75 1.50 1.12
(Pecz).  -0.04 6.50 -0.24 -0.24
(Pecz)s 0.15 0.83 0.12
Purcharcninon 0.85 6.84 5.84
TOTALS = 16.40 3.83 21.43 57.54 68.31

AASHTO LRFD C11.6.3.3 states: The specified criteria for the location of the resultant, coupled
with investigation of the bearing pressure, replaces the investigation of the ratio of stabilizing
moment to overturning moment. See Section [ll Soil Bearing Pressure.
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Anchor 2
SOIL DESCRIPTION VALUE VALUE
PROPERTY section AB section BC
¢ iriction angle of soil 32 32
0 angle of wall to the y-axis 0 30
o walll-soil friction angle {measured from a 24 16
perpendicular with the wall)
=0, if significant vibrations of backfill or modules
settling more than backfill.
= 0.5%¢, if modules are uniform width.
= 0.75%¢, if averaged pressure surface
X side slopes from road (x:1) 2.0
wingwall angle (angle w/ perpendicular to road) 45
slope of backfill {perpendicular to wall) 10.41
i angle of backfill (perpendicular to wall) 55 10.5

(Ka)AB = 0.29 (Ka)BC = 0.11
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Anchor 2
DESCRIPTION
VARIABLE OF VARIABLE VALUE
H wingwall design height at anchor location (feet) 13.38
hg. eight of live load surcharge (feet) 2.00
t thickness of wingwall (inches) 12
d wall friction angle for section AB 24
B angle of backfill (degrees) 5.5
L tength of anchor (feet) 7.04 E
¥s unit weight of backfill (kcf) 140
Yc unit weight of concrete (kcf) 150
Ysurch UNit weight of surcharge (kcf) 120 (per AASHTO LRFD 3.11.6.4)
"Stability" "Bearing"
Description  Vertical Horizontal Lever Disturbing Resisting Resisting
Reaction Reaction Arm Moment Moment Moment
(k/ft) (k/ft) (ft) (ft-k/ft) (ft-k/ft) (ft-k/ft)
wall (W,)  2.01 0.50 1.00 1.00
soitl,  0.33 5.69 1.52 1.90
soilly,  9.73 452 35.20 43.99
soillI,  2.08 3.13 5.21 6.51
soilll;  0.68 6.02 3.29 4.11
Wooage  1.69 4,52 7.64 7.64
Wiae  0.00 0.50 0.00 0.00
Soil Pressure
(Pw).  0.93 8.04 7.48 7.48
(Pae)n 2.09 7.02 14.66
(Pec:).  -0.18 6.88 -1.27 -1.27
(Paci)s 0.74 1.50 1.11
(Peco).  -0.03 6.88 -0.24 -0.24
(Pacz)n 0.14 0.83 0.12
Puen 0.86 7.03 6.05
TOTALS = 17.24 3.83 21.93 59.82 71.13

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

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

(Ka)AB = 0.28 (Ka)BC = 0.11
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Anchor 3
VARIABLE gIIE:SvC Ai:::g?g VALUE
H wingwall design height at anchor location (feet) 14.37
h...n height of live load surcharge (feet) 2.00
t thickness of wingwall {(inches) 12
& wall friction angle for section AB 24
B angle of backfill (degrees) 1.1
L length of anchor (feet) 7.04 E
¥s unit weight of backfill (kcf) 140
Yc unit weight of concrete (kcf) 150
Ysureh UNIt weight of surcharge (kcf) 120 (per AASHTO LRFD 3.11.6.4)
"Stability" "Bearing"
Description Vertical Horizontal Lever Disturbing Resisting Resisting
Reaction Reaction Arm Moment Moment Moment
(k/ft) (k/ft) (ft) (ft-k/ft) (ft-k/ft) (ft-k/ft)
wall(W,) 216 0.50 1.08 1.08
soill,  0.07 5.69 0.31 0.39
soill;  10.72 452 38.76 48.45
soilll,  2.08 3.13 5.21 6.51
soilll;  0.68 6.02 3.29 4.11
Wocharge 1.69 452 7.64 7.64
Wiaae  0.00 0.50 0.00 0.00
Soil Pressure
(Pwe).  0.96 8.04 7.72 7.72
(Pre) 2.16 7.17 15.47
(Peci)y  -0.19 6.88 -1.28 -1.28
(Peci)n 0.74 1.50 1.12
(Pecz),  -0.08 6.88 -0.23 -0.23
(Peca)n 0.14 0.83 0.11
Pesen 0.88 7.26 6.36
TOTALS = 18.14 3.91 23.06 62.50 74.39

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

moment to overturning moment. See Section !l Soil Bearing Pressure.
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Il. CHECK OVERTURNING STABILITY AT CONNECTION PLATES

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

Data:

Find soil pressure on section :

number of plates = 2 Because the wall is more rigid at the plates,
=32 at-rest soil pressure coefficient (K,) is used.
d=24
Y. = 0.140 kcf

K, = 1-sin ¢ = 0.47
Py, = (/2)y.KH(S)(cos 8) = 6.46 K
PLLh= KQYSHhS(COS 6) =151K
Pimpact =P imps/ Ldistr =0

(AASHTO LRFD eq. 3.11.5.2-1)
Yisurchargey = 0.120 kcf

wall height @ plates (H) = 14.66 ft
Live load surcharge (h) = 2.00 ft
section width for plates (S) = 1.0 ft
Vesn =H/3 =49t

Find reaction at plate :
ym = H/2 =73 ﬂ

Sum moments about bottom plate, p ,

Yo = 3.50 ft Z M, =0 =Pe(Yean - Yor) - PeVez - Yor) (dead load)
Yr2 = 8.50 ft ZM, =0=Pu(Yeu - Yor) - ParlVeo- ¥or) + Pimp(yimp - Yp1 (live load)
Apr = 0.79
tame = 1.00in Pz = Pan(Yeen - ¥pr) = 1.79 K Pi=Po-p. = 467K
OF oy = 30 ksi (Vez Yor)
Fypiaey = 36 ksi P2 =Prin VoY1) *Pime(Yimp-Yor) = 1.16 K Piu= P +Pimp-Pou = 0.35 K
(Vo2 -Ye1)
Find factored reaction :
i Load factors are per AASHTO LRFD 3.4.1-1 & Table 3.4.1-2
| 1 Prac = YPmaxow + (1.75) Prmacasy
T T o Prac = (1.35)Ppou + (1.75) Py
! | Pitot tasore = 6.92 K Controls
r 4 | Bey P ey = 4.44 K
—Per 12 Pl tactoresy = 6.92 K
| | f ”-_; Check bolts :
| | >—‘§:— :" Pun | = 1 > The special Richmond Screw Anchor "wingwall insert” pullout capacity

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

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

= F.S. = Capacity* 2 bolts = 4.77 > 1.0, OK
Prac_ |- (Prac)
Prac Check bending of plate :
. Sum moments about corner of plate, point "o"
ZM, = (Pac)(4.75") = 32878 Ib-in
4.75°(max

I,=bh*12 = 0.83 in"4
Orax = MY = 20 kSI

< ¢F, = 0.9F OK
I,

(AISC LRFD-F2
states ¢, = 0.9)

length of connection plate is 10"
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lll. CHECK SOIL BEARING PRESSURE AND SLIDING UNDER CAST-IN-PLACE FOOTING
The reaction will be supported on the horizontal portion of the anchor plus the footing.

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

M; = Disturbing moment at anchor.

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

Summary of loads at anchors
anchor R, R, M, Mes
anchor  baselength  (“/¢) 9 /) (“T1e)
1 4.73 16.40 3.83 2143 68.31
2 4.73 17.24 3.83 21.93 71.13
3 4.73 18.14 3.91 23.06 74.39
4 3.73 0.00 0.00 0.00 0.00
5 3.73 0.00 0.00 0.00 0.00
-M Check the bearing pressure under the wall
Dyg= 201t Load Factors
ﬂ Brg = 3.5 ft Yev= 135
! o= 15in Yoc=1.25
d; Mf N Weg = 1.05 Kif Yis=1.75
—_J by M Q.= 10.0 KSF Resistance Factors
Qy, = Factored bearing resistanc 8= 0.45
Rug =R+ = ﬂ B = bearing width
= - = maximum of (anchor base length + 0) or By,
: i - L = location of vertical resultant (R, ;) along bearing width
H = Ru((Mryo-Mp)/R, + 0) + Wi,o(B/2)
Rv tot
e = eccentricity of resultant
=B/2-
B' = adjusted bearing width
=B-2e
q = factored bearing pressure (must be less than Q)
= R,/ B
Check bearing pressure at each anchor
B check B' check
anchor (ft) (ft) e e (ft) q Q, q
1 6.98 3.97 -0.48 OK 6.03 3.97 4.50 OK
2 6.98 3.97 -0.48 OK 6.02 3.72 4.50 OK
3 6.98 3.95 -0.46 OK 6.06 4.39 4.50 OK
4 0.00 0.00 0.00 rja 0.00 0.00 4.50 n/a
5 0.00 0.00 0.00 na 0.00 0.00 4.50 n/a
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Check the sliding factor of safety

Ra= ¢*Ry.o*.8%tan ¢

(must be >R ;)

(AASHTO LRFD 10.6.3.4)

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

Check sliding at each anchor
Ry tot Rp R check
anchor (k/f (k/f) Rgr > Ry,
1 17.45 7.85 3.83 OK
2 18.29 8.23 3.83 OK
3 19.19 8.64 3.91 OK
4 0.00 0.00 0.02 rn/a
5 0.00 0.00 0.02 na
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IV. CHECK BENDING OF FOOTING CROSS SECTION

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

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

prmax = 15 in

projection < D OK

Use minimal steel stirrups
#4 @ 48 inches o.c.
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V. CHECK WALL SECTION - BENDING AND SHEAR (vertical bars)
Assumptions: 1. Wall stem is cantilevered from anchor.
2. Use active earth pressure because wall can deflect at top.

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

Horizontal loads:

Py = (/o)y.K.h3(cos )

PLLh = YsKah(hsurcharge) (COS 6)
Pmpact = leP/Ld-S"

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

M, = Section width[(1.35)Py(h/3) + (1.75)PLin(h/2) + (1.75)Pimp(h+Yimp)]
V, = Section width[(1.35)Pgy, + (1.75P 1 + (1.75Pim]

Summary of forces at anchors

H h hsurcharge Psh PLLh Pimp Mu vu

anchor (1) (ft) (ft) (k/ft) (ki) (kA (k-ft) )
1 12.38 8.88 2.00 1.58 0.61 0.00 52.64 15.25
2 13.38 9.88 2.00 1.83 0.64 0.00 47.68 12.54
3 14.37 10.87 2.00 2.10 0.66 0.00 45.66 11.00
4 0.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00

Check bending (reinforcment) at anchors

f'. = 5000 psi
f, = 60000 psi

¢b =0.9
m = £,0.85f, = 14.12

d=9.56in

(AASHTO LRFD 5.4.2.1)

b = anchor's contrib. width

f )
preqd=l[1— 1—2mRuJ
m fy

My
dobd 2

u

Pmn = AASHTO LRFD 5.7.3.3.2 states the minimum

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

anchor R. Prequ Per Prmin A, nin A ... check
(psi) (i) (in)
1 135 0.0023 0.0032 0.0030  1.62 3.02 OK
2 166  0.0028 0.0032 0.0032  1.27 2.86 OK
3 202  0.0034 0.0032 0.0034  1.09 3.97 OK
4 0 0.0000 0.0032 0.0000 0.00 ####### NA
5 0 0.0000 0.0032 0.0000 0.00 ####### NA
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Check shear
V. = (.0316)*B Jf_c b,d, (V. calculated by AASHTO LRFD eq'n 5.8.3.3-3)
¢=09 (AASHTO LRFD 5.5.4.2.1)
Bp=2 (AASHTO LRFD 5.8.3.4.1)
d, = .9*d or .72*h whichever is greater (AASHTO LRFD 5.8.2.9)
anchor oV, check
V, <¢p V.
1 62.64 OK
2 46.15 OK
3 36.26 OK
4 0.00 N/A
5 0.00 N/A
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VI. CHECK TYPE 'E' ANCHOR ATTACHMENT
Check capacity of connector for pullout (truncated pyramid failure), shear, tension, and combined shear & tension

t
SHIUBUIIBIILUSPUL Ue)= 0.5 in

-~ —

se of
wall
1 Attachment depth = 42 in
X head dimension (Xdheaq) = 3in
Ms Y head dimension (Ythead) = 3 in
Barsize = #6
#rows=7

row spacing = 3in

ead
= #6 connection bar
°
E\" wall thickness (t) = 12in
i : 5 X = Xdheaq (8ince only 1 column) = 3in
j y = (#rows-1)(row spacing} + Ydneaq = 21 in
3 g Z=min{x,y) = 3in
% Hmin = \& + 2'e)/i2 = 12,0 in
' ¥ mnR — \ATL 'Ll[\yTL “Ll.’ - LY
10.5" min . .. : ! N e 0.0in"2
embed. f'. = 5000 psi
Failure surface f, = 60000 psi
i i e b $ concrete = 0.85
. > § steet = 0.90
T o
A Y
! . ! AN |
| O | 2" x 4" head

TENSION CAPACITY (Per PCI Design Handbook §6.5.2.1)
t > hmin: failure surface does not penetrate slab
Find tension capacity of studs

Find pullout capacity of concrete
if t >= hpin, $P, = $2.67s50ri(f'c)(x+2 €)(y+2:€) Py = ¢f (Apar) (#bars)
Py = 167.00 K

if t < ey 9P, = $2.67sgrt(f'c)[(x+2:€)(y+2:€) - Ag]
P. = 161.76 K
controlling tension capacity (¢P) = 161.76 K

Find moment capacity of anchor
Moment capacity of anchor (¢M,) = ¢P(d-a/2)
d = attachment depth - bar cover - (y-Ydneaq)/2 = 31 in
a = Af,/0.85f'b = 728 in
®Mn = 368.84 k-f
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SHEAR CAPACITY (Per PCI Design Handbook §6.5.2.2)

Find shear capacity of concrete
¢Vc = ¢VIchCth

$V'e = $12.5d, " sqrt(f'c) =187.4K

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

C/=1t1.3d,<=1.0 =0.23

C.=04+0.7d,/de<=1.0 =1.0

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

d,, = distance to side of wingwall =36in
Ve = ¢V'.CCC = 43.66 K

Find shear capacity of studs
oV, = ¢0.9f Ap, (#bars)

$Vy = 150.30 K

controlling shear capacity (¢V) = 43.66 K

FIND LOADS
Unfactored loads on anchors: Factored loads:
Mooy = (sec width)Mogonon Load factors are per AASHTQO 3.22.1 & Table 3.22.1A
Mow, = (sec width) (Moo + Pinp*(Wall hit + Yi)) M, = (1.3)(1.3)Mppy, +(1.3)(1.67)Mp,

P, = M, /(d-a/2)*cos(bar angle)
V., = M, /(d-a/2)*sin(bar angle)
bar angle = 0°

Summary of forces

MD(DL) MD(LL) M, P, Vu

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

2 55.6 21.2 139.9 61.4 0.0
3 459 17.5 115.6 50.7 0.0
4 0.0 0.0 0.0 0.0 0.0
5 0.0 0.0 0.0 0.0 0.0

Summary of results

check check
check check check combined combined
anchor oM, > M, P> P, V>V, V. &P, V. &P,
1 OK OK OK OK OK
OK OK OK OK 0K
OK OK OK OK oK

n/a n/a n/a n/a n/a
n/a n/a n/a n/a n/a

b wWN
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Section 8
CSI LRFD Wing Wall 2 Calculations
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Concrete Systems Inc.
9 Commercial St., Hudson, NH,03051
Phone 603-5%9-4163
Fax 603-589-2417

AASHTO LRFD WINGWALL CALCULATIONS

PROJECT NUMBER: VT/AOT BRIDGE REPLACEMENT RICHFORD, VT. Wingwall 2
PROJECT NAME:
DATE: May 19, 2015

BY:
INPUT PARAMETERS:
Wall geometry Soil properties Foundation
Panel Height (high) = 14.66 ft Yso1 = 140 pef Dy = 2.0 ft
Panel Height (low) = 12.22 t Yeone = 150 pef By, = 3.5 ft
Wall Panel Length = 10.00 ft YLLsurcharge = 120 pef o=15in
Entire Wall length = 10.00 ft $as = 32 Q, = 10.0 KSF
Length of flat = 1.00 ft O =0 NONE ~]
wall thickness = 12 dag =24
Wingwall Drop (high-fow) = 2.44 ft bec = 32 Railing or barrier
Wall slope = 0.2711 Oec = 30
Max fill ht. (troad to bww) = 14.66 ft d8c = 16 T/WW to load = 2.00 ft
Fill Slope (perp. to road) = 2.0 impact load = 10.00 K

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

Overriding Perp. slope

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

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




RESULTS SUMMARY
Me kof w
0.13 int (vertical/back)
0.13 in“/ft (horizontal/face)

Anchor
Reinforcing @ anchor Attachment

bar size pumber check bars eck she check

7 4 OK OK | ok

7 6 OK OK | oK

s . NA NA | OK

. - N/A NA | Ok

. . N/A NA | OK
LL Surch @ Plates ] |

add'| reinf in FF: no adg' ff reinf.

CALULULAITIUN NUIED!

1. Wingwall calculations are done in accordance with the current edition of the AASHTO LRFD Bridge Design Specifications .
2. Moments are summed about the toe (face) of the wingwall (point "o" on attached "Pressure Diagram").
3. K, is calculated using equation found in former AASHTO LRFD Specifications Equation 3.11.5.3-1
sin * (¢ + Q)
i /Sin (p+S )sm g@) — f3) T
Vsin(@ - 8)sin(0 + ,[3)

f

K. = . f
sin* 0 sin (6 - o‘)‘ 1+

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

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

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

7. The wingwall angle {in plan view) is measured from perpendicular to roadway.

8. Barrier loads are distributed per AASHTO LRFD Specifications Section 13
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Anchor 1
SOIL DESCRIPTION VALUE VALUE
PROPERTY section AB section BC
¢ friction angle of soil 32 32
0 angle of wall to the y-axis 0 30
o wall-soil friction angle (measured from a 24 16

perpendicular with the wall)

=0, if significant vibrations of backfill or module
settling more than backfill.

= 0.5%¢, if modules are uniform width.

= 0.75%¢, if averaged pressure surface

X side slopes from road (x:1) 2.0
a wingwall angle (angle w/ perpendicular to road) 45
slope of backfill {(perpendicular to wall) 8.01
B angle of backfill (perpendicular to wall) 7.1 7.1

(Ka)AB = 0.30 (Ka)BC = 0.11
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Anchor 1
VARIABLE I(.':))IIE:SVC AF::::BI?:‘E‘ VALUE
H wingwall design height at anchor location (feet) 13.03
h..cn height of live load surcharge (feet) 2.00
t thickness of wingwall (inches) 12
& wall friction angle for section AB 24
B angle of backfill (degrees) 71
L length of anchor (feet) 7.04 E
¥s unit weight of backfill (kcf) 140
Ye unit weight of concrete (kcf) 150
Ysurch UNit weight of surcharge (kcf) 120 (per AASHTO LRFD 3.11.6.4)
"Stability"” "Bearing"
Description Vertical Horizontal Lever Disturbing Resisting Resisting
Reaction Reaction Arm Moment Moment Moment
(k/ft) (k/ft) (ft) (ft-k/ft) (ft-k/ft) (ft-k/ft)
wall (W) 1.96 0.50 0.98 0.98
soill,  0.43 5.69 1.97 2.47
soil I 9.40 452 33.98 42.47
soil 11, 2.08 3.13 5.21 6.51
soil Ilg 0.68 6.02 3.29 4.11
W gurcrargetven) 1.69 452 7.64 7.64
W oparaper 0.00 0.50 0.00 0.00
Soil Pressure
(Ps) 093 8.04 7.44 7.44
(Pas)h 2.08 6.97 14.49
(Peci) -0.18 6.89 -1.27 -1.27
(Peci)s 0.74 1.50 1.1
(Pecs).  -0.04 6.50 -0.23 -0.23
(Paca) 0.14 0.83 0.12
P sucharcnivon 0.86 6.96 5.96
TOTALS = 16.95 3.82 21.68 59.00 70.11

AASHTO LRFD C11.6.3.3 states: The specified criteria for the location of the resultant, coupled
with investigation of the bearing pressure, replaces the investigation of the ratio of stabilizing
moment to overturning moment. See Section |l Soil Bearing Pressure.
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Anchor 2
SOIL DESCRIPTION VALUE VALUE
PROPERTY section AB section BC
¢ friction angle of soil 32 32
0 angle of wall to the y-axis 0 30
) wall-soil friction angle (measured from a 24 16
perpendicular with the wall)
=0, if significant vibrations of backfill or mog
settling more than backfill.
= 0.5%¢, if modules are uniform width.
= 0.75%9, if averaged pressure surface
X side slopes from road (x:1) 2.0
a wingwall angle (angle w/ perpendicular to road) 45
slope of backfill (perpendicular to wall) 26.04
B angle of backfill (perpendicular to wall) 2.2 71

(Ka)as = 0.28 (Kaec = 0.11
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Anchor 2
DESCRIPTION
VARIABLE OF VARIABLE VALUE
H wingwall design height at anchor location (feet) 14.12
huen Neight of live load surcharge (feet) 2.00
t thickness of wingwall (inches) 12
d wall friction angle for section AB 24
B angle of backfill (degrees) 2.2
L length of anchor (feet) 7.04 E
¥s unit weight of backfill (kcf) 140
Ye unit weight of concrete (kcf) 150
Ysurch UNit weight of surcharge (kcf) 120 (per AASHTO LRFD 3.11.6.4)
"Stability" "Bearing"
Description  Vertical Horizontal Lever Disturbing Resisting Resisting
Reaction Reaction Arm Moment Moment Moment
(k/ft) (k/ft) (ft) (ft-k/ft) (ft-k/ft) (ft-k/ft)
wall (W,) 2,12 0.50 1.06 1.06
soill,  0.13 5.69 0.61 0.76
soill;  10.46 452 37.84 47.30
soil I,  2.08 3.13 5.21 6.51
soilll,  0.68 6.02 3.29 4.11
Wcnarge 1.69 452 7.64 7.64
Wiaae:  0.00 0.50 0.00 0.00
Soil Pressure
(Pa), 095 8.04 7.64 7.64
(Pas) 2.14 7.13 15.22
(Pecr).  -0.18 6.88 -1.27 -1.27
(Peci)s 0.74 1.50 1.11
(Pec2).  -0.03 6.88 -0.23 -0.23
(Peca)n 0.14 0.83 0.11
Pouen 0.87 7.19 6.27
TOTALS = 17.90 3.88 22.72 61.78 73.52

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

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




1. CHECK OVERTURNING STABILITY AT CONNECTION PLATES

#VT/AOT BRIDGE REPLACEMENT RICHFORD, VT.

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

Data:
number of plates = 2
¢=32
5=24
Ys = 0.140 kef
Yioucnagey = 0.120 kef
wall height @ plates (H) = 14.66 ft
Live load surcharge (h) = 2.00 ft
section width for plates (S) = 1.5 ft
Voo = H/3 = 4.9 ft
Yo =H/2 =731t

Yor = 3.50 ft
Ye2 = 8.50 ft
A = 0.79
toae = 1.00 in
§F ooy = 30 ksi
Fypue) = 36 ksi

T o3 P
()
—
L P |3
4]
I 1l
n >
A
(% B =%
t [l »?_ t ot
1

Find soil pressure on section:

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

K, =1-sin ¢ = 0.47 (AASHTO LRFD eq. 3.11.5.2-1)
Pon = (1/2)Y5K0H2(S) (cos 8) = 9.69K
P.n= Ky.HhS(cos 8) = 2.27 K
Pimpact = PimpS/Ldistr =0

Find reaction at plate :

Sum moments about bottorn plate, p ,
Z M, =0 =PulYeen - Yor) - Po(Yez- Vi) (dead loaq)
z Mp1 =0= PLL(yPLL - Yp1) - szL(sz - ym) + Pimp(yimp - yp1) (Iive IO&d)

P2 = Palyeen - ¥or) = 2.69 K Pi=Pu-p, = 7.00K
(Yoo -Yor)
Pa=PLin (VoL ¥p1) +PinpYimp-Yo1) = 1.74 K Pi= P +Pmp-Par = 0.53 K
)

Find factored reaction :

Load factors are per AASHTO LRFD 3.4.1-1 & Table 3.4.1-2
Prac = ¥Pmaxow + (1.75)Prnaxny
Prac = (1.35)poy + (1.75)pwy

Pt tactored; = 10.38 K Controls
Pagot tactoresy = 6.67 K

Pmax. tactoredy = 10.38 K
Check bolts :

The special Richmond Screw Anchor “wingwall insert" pullout capacity
was obtained from the manufacturer and has approx. 3:1 safety factor.

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

F.S. = Capacity* 2 boits = 3.18 > 1.0, OK
(p!ac)
Check bending of plate :

Sum moments about corner of plate, point 0"
ZIM, = (pu)(4.75") = 49317 Ib-in
L,=bh’12 - 0.83 in"4
Orex = My = 30 ksi < ¢oF, = 0.9F, oK

I, (AISC LRFD-F2
states ¢, =0.9)
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lll. CHECK SOIL BEARING PRESSURE AND SLIDING UNDER CAST-IN-PLACE FOOTING
The reaction will be supported on the horizontal portion of the anchor plus the footing.

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

M. = Disturbing moment at anchor.

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

Summary of loads at anchors
anchor R, R, M, Me,
anchor base length (“/e) (/) (“"/r) "7
1 473 16.95 3.82 21.68 70.11
2 4.73 17.90 3.88 22.72 73.52
3 3.73 0.00 0.00 0.00 0.00
4 3.73 0.00 0.00 0.00 0.00
5 3.73 0.00 0.00 0.00 0.00
>MI Check the bearing pressure under the wall
Drg= 2.0t Load Factors
< R) Brg = 3.5 ft Yev=1.35
L) o= 15in Yoc= 125
Dg‘ Wl N Weg = 1.05 kif Yis=1.75
_.‘] ' S&Utl Q.= 10.0 KSF Resistance Factors
Qp = Factored bearing resistance 8= 0.45
M e | B = bearing width
———— = maximum of (anchor base length + 0) or By,
: % - - = location of vertical resultant (R, ,;) along bearing width
g = R((MarMo)/R, + 0) + Wig(B/2)
Ry ot
e = eccentricity of resultant
=B2--
B' = adjusted bearing width
=B-2e
q = factored bearing pressure (must be less than Q ,,)
= Ryiet/ B
Check bearing pressure at each anchor
B check B' check
anchor () (t) e e (ft) q Q q
1 6.98 3.97 -0.48 oK 6.02 4.10 4.50 OK
2 6.98 3.96 -0.47 OK 6.04 3.85 4.50 OK
3 0.00 0.00 0.00 n/a 0.00 0.00 4.50 n/a
4 0.00 0.00 0.00 n/a 0.00 0.00 4.50 n/a
5 0.00 0.00 0.00 n/a 0.00 0.00 4.50 na
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Check the sliding factor of safety

Ra= ¢*Ryo*.8%an ¢

(must be >R,)

09

(AASHTO LRFD 10.6.3.4)

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

Check sliding at each anchor
Ry tot Rp R: check
anchor (k/f) (k/f) Rr > Ry
1 18.00 8.10 3.82 OK
2 18.95 8.53 3.88 OK
3 0.00 0.00 0.02 na
4 0.00 0.00 0.02 na
5 0.00 0.00 0.02 na
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IV. CHECK BENDING OF FOOTING CROSS SECTION

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

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

Proa = 1510

projection < D OK

Use minimal steel stirrups
D #4 @ 48 inches o.c.




V. CHECK WALL SECTION - BENDING AND SHEAR (vertical bars)
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Assumptions: 1. Wall stem is cantilevered from anchor.

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

vertical bars

PLL

QN
=

Horizontal loads:

P..= (/)rKh(cos 9)
I:’LLh = YsKah(hsumharge) (COS 6)

lepact = Pmp/Ldus:r

Factored forces:

Load factors are per AASHTO LRFD 3.4.1-1 & Table 3.4.1-2
M, = Section width[(1.35)Pg,(h/3) + (1.75)P n(h/2) + (1.75)Pirmp(N+Yimp)]
V, = Section width[(1.35)Pg, + (1.75P 1, + (1.75P ]

Summary of forces at anchors
H h hsurcharge P.. Pun Piwp M, V,
anchor (ft) (ft) (ft) (k/ft) (k/ft) (k/ft) (k-ft) (k)
1 13.03 9.53 2.00 1.74 0.63 0.00 63.52 17.25
2 14.12 10.62 2.00 2.03 0.66 0.00 55.28 13.61
3 0.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00
4 0.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00
Check bending (reinforcment) at anchors "
f_ = 5000 psi * 7 pebd?
f, = 60000 psi
=09 (AASHTO LRFD 5.4.2.1) Pros = (1 - J1- sz“]
m = £,/0.85f, = 14.12 m fy
O = AASHTO LRFD 5.7.3.3.2 states the minimum reinforcement is
d=9.56in the lesser of 1.2Mcr OR 1.33 times the factored moment
required by strength.
b = anchor's contrib. width
anchor R, Preaa Per Prmin A, win A, check
(psi) (in%) (in%)
1 154 0.0026 0.0032 0.0032 1.82 3.06 OK
2 192 0.0033 0.0032 0.0033 1.32 4.06 OK
3 0 0.0000 0.0032 0.0000 0.00 #VALUE! NA
4 0 0.0000 0.0032 0.0000 0.00 #VALUE! NA
5 0 0.0000 0.0032 0.0000 0.00 #VALUE! NA
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Check shear
V. = (.0316)*p {c_ b.d, (V . calculated by AASHTO LRFD eq'n 5.8.3.3-3)
¢=09 (AASHTO LRFD 5.5.4.2.1)
p=2 (AASHTO LRFD 5.8.3.4.1)
d, = .9*d or .72*h whichever is greater (AASHTO LRFD 5.8.2.9)
anchor V. check
Vu<p Vo
1 65.93 OK
2 46.15 OK
3 0.00 N/A
4 0.00 N/A
5 0.00 N/A
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VI. CHECK TYPE 'E' ANCHOR ATTACHMENT

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

t

— -

Front face of - .
precast wall ereunieiLuepul (g)= 10.5in

Attachment depth = 42 in
X head dimension (Xdiead) = 3 in

’ Y head dimension (Yd,eaq) = 3 in
X head
o Barsize =#6
5:)' £#6 connection bar # rOWS = 7
Ng, . . row spacing = 3in
' wall thickness (t) = 12in
¥ " X = Xdheaq (Since only 1 column) = 3 in
” A < y = (#rows-1)(row spacing) + Ydhead = 21 in
T . v 2= min(xy) = 3in
embed. Hmin = &+ £e)/2=12.01in
I'\R — \/\TL e_LL/\yTL e‘LlI —_— O‘O In{\2
f. = 5000 psi
Failure surface f, = 60000 psi
. S ¢ concrete = 0.85
i i “
. ® steet = 0.90
1
A Y
| e | 2" x 4" head
TENSION CAPACITY (Per PCI Design Handbook §6.5.2.1)
1 > hmin: failure surface does not penetrate slab
Find pullout capacity of concrete Find tension capacity of studs
if t >= hyin, OP = $2.67sgrt(f'c)(x+2 €)(y+2 e) ¢Py = of,(Apar) (#bars)
if t < hpin, 0P, = $2.675grt(f'c)[(x+2 e)(y+2 €) - Ag] Py = 167.00 K

$P:. = 161.76 K

controlling tension capacity (¢P) = 161.76 K

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

d = attachment depth - bar cover - (y-Ydiead)/2 = 31 in
a = Ad,/0.85f:b = 7 28 in
OM;, = 368.84 k-f
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SHEAR CAPACITY (Per PCI Design Handbook §6.5.2.2)

Find shear capacity of concrete
¢Vc = q)vlchCth

OV'c = ¢12.5d. " “sqrt(f) =187.4K

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

Ci=113d,<=1.0 =0.23

C.=04+0.7d/de <= 1.0 =10

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

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

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

$Vy = 150.30 K

controlling shear capacity (¢V) = 43.66 K

FIND LOADS
Unfactored loads on anchors: Factored loads:
Moiow, = (sec width)Mp .0 Load factors are per AASHTO 3.22.1 & Table 3.22. 1A
Moy = (sec width) (Mg e + PmpX(wall ht + y,..)) M. = (1.3)(1.3)Mp 0y, +(1.3)(1.67)Mgy,

P, = M, /(d-a/2)*cos(bar angle)
V, = M, /(d-a/2)*sin(bar angle)
bar angle = 0°

Summary of forces
MD(DL) MD(LL) Mu Pu Vu
anchor ft-k ft-k ft-k k k
1 78.6 29.8 197.5 86.6 0.0
2 57.6 22.0 145.0 63.6 0.0
3 0.0 0.0 0.0 0.0 0.0
4 0.0 0.0 0.0 0.0 0.0
5 0.0 0.0 0.0 0.0 0.0
Summary of results
check check
check check check combined combined
anchor oM, > M, ¢P > P, V>V, Ve &P Vs & P
1 OK OK OK 0K OK
2 OK OK OK OK oK
3 n/a n/a n/a na n'a
4 n/a n/a n/a n/a n/a
5 fva ] na e na




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

AASHTO LRFD WINGWALL CALCULATIONS

PROJECT NUMBER: VT/AOT BRIDGE REPLACEMENT RICHFORD, VT. Wingwall 3A
PROJECT NAME:
DATE: May 19, 2015
BY:
INPUT PARAMETERS:
Wall geometry Soil properties Foundation
Panel Height (high) = 15.24 ft Ysoh = 140 pef Dyg = 2.0 ft
Panel Height (low) = 13.38 ft Yeone = 150 pcf By = 3.5 ft
Wall Panel Length = 9.00 ft YLLsurcharge = 120 pcf o=15in
Entire Wall length = 18.00 ft bap =32 Q, = 10.0 KSF
Length of flat = 1.00 ft O =0 NONE S
wall thickness = 12 dae =24
Wingwall Drop (high-fow) = 1.86 ft $dec = 32 Railing or barrier
Wall slope = 0.2325 Osc =30
Max fill ht. (troad to by = 15.24 ft d8Cc = 16 T/WW to load = 2.00 fi
Fill Slope (perp. to road) = 2.0 impact load = 10.00 K

Wall angle (perp. to road) = 60
Fill slope (perp. to wat) = 2.31
Wingwall Panel Connected
to Bridge Unit="v+ Yes

Overriding Perp. slope

Distance  perp. slope Wall height Contrib. used Neq Anchor Check ‘e’

toanchor @ anchor @ anchor width @ anchor LL surch Tvpe & Bearing
Anchor #1 2,00 ft n 13.85ft 4.00ft 9.92 ft 2.00 ft E OK
Anchor #2  6.00 ft n 14.78ft 3.50ft 31.77ft 2.00 ft E oK
Anchor #3  0.00 ft n 0.00ft 0.00ft 2.31 ft 2.00 ft E NA
Anchor #4  0.00 ft n 0.00ft  0.00ft 231 ft 2.00 ft E N A
Anchor #5  0.00 ft n 0.00ft 0.00ft 2.31 ft 2.00 ft D NA




RESULTS SUMMARY

Mesh (in back of wall)
0.13 in/ft {vertical/back)
0.13 In‘it (horizontalfface)

Anchor
Reinforcing @ anchor Attachment
barsize pumber check bars eck shqcheck
T - OK OK | OK
7 6 OK OK OK
- NA NA | OK

- - NA NA | OK
- - NA NA | OK

LL Surch @ Plates [ |
add'l reinf in FF: no agd’ ff reint.

LCALUULAILNIUN NUIED!

1. Wingwall calculations are done in accordance with the current edition of the AASHTO LRFD Bridge Design Specifications .
2. Moments are summed about the toe (face) of the wingwall (point "o" on attached “Pressure Diagram”).
3. K, is calculated using equation found in former AASHTO LRFD Specifications Equation 3.11.5.3-1

sin* (¢ +0)
Ke= L . o sin (¢ +5)sin(¢»ﬁ)_‘2
sin? @sin(6 ~ & )'Ll + \/Sm(()t&)sin © 4__,73;)d

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

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

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

7. The wingwall angle (in plan view) is measured from perpendicular to roadway.

8. Barrier loads are distributed per AASHTO LRFD Specifications Section 13
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Anchor 1
SOIL DESCRIPTION VALUE VALUE
PROPERTY section AB section BC
¢ friction angle of soil 32 32
0 angle of wall to the y-axis 0 30
h wall-soil friction angle (measured from a 24 16
perpendicular with the wall)
=0, if significant vibrations of backfill or modules
settling more than backfill.
= 0.5%¢, if modules are uniform width.
= 0.75*¢, if averaged pressure surface
X side slopes from road (x:1) 20
a wingwall angle (angle w/ perpendicular to road) 60
slope of backfill (perpendicular to wall) 9.92
B angle of backfill (perpendicular to wall) 5.8 5.8

(Ka)ne = 0.29 (K)gc = 0.11
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Anchor 1
VARIABLE gﬁs\f AF;:I'ZI'BIQEI VALUE
H wingwall design height at anchor location (feet) 13.85
h.un height of live load surcharge (feet) 2.00
t thickness of wingwall (inches) 12
6 wall friction angle for section AB 24
B angle of backfill (degrees) 5.8
L Iength of anchor (feet) 7.04 E
Ys unit weight of backfill (kcf) 140
Ye unit weight of concrete (kcf) 150
Ysurch UNIt weight of surcharge (kcf) 120 (per AASHTO LRFD 3.11.6.4)
"Stability" "Bearing"
Description  Vertical Horizontal Lever Disturbing Resisting Resisting
Reaction Reaction Arm Moment Moment Moment
(k/ft) (k/ft) (ft) (ft-k/ft) (ft-k/ft) (ft-k/ft)
wall (W,) 2.08 0.50 1.04 1.04
soill,  0.35 5.69 1.59 1.99
soill;  10.20 452 36.87 46.09
soil I,  2.08 3.13 5.21 6.51
soilll;  0.68 6.02 3.29 4.11
Woicnagewey 169 452 7.64 7.64
Wiaape  0.00 0.50 0.00 0.00
Soil Pressure
(Pre)y  1.02 8.04 8.24 8.24
(Pe)n 2.30 7.18 16.53
(Peci)e  -0.19 6.89 -1.33 -1.33
(Peci)n 0.78 1.50 1.16
(Peco).  -0.03 6.50 -0.23 -0.23
(Psca)s 0.14 0.83 0.12
P urcharentnon 0.89 7.28 6.50
TOTALS = 17.87 411 24.32 62.31 74.05

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

moment to overturning moment. See Section |l Soil Bearing Pressure.
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Anchor 2
SOIL DESCRIPTION VALUE VALUE
PROPERTY section AB section BC
¢ friction angle of soil 32 32
0 angle of wall to the y-axis 0 30
o wall-soil friction angle (measured from a 24 16
perpendicular with the wall)
=0, if significant vibrations of backfill or modules
settling more than backfill.
= 0.5%¢, if modules are uniform width.
= 0.75%¢, if averaged pressure surface
X side slopes from road (x:1) 20
wingwali angle (angle w/ perpendicular to road) 60
slope of backfill (perpendicular to wall) 31.77
B angle of backfill (perpendicular to wall) 1.8 5.8

(Ka)AB = 0.28 (Ka)BC =0.11
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Anchor 2
DESCRIPTION
VARIABLE OF VARIABLE VALUE
H wingwall design height at anchor location (feet) 14.78
h.uen height of live load surcharge (feet) 2.00
t thickness of wingwall (inches) 12
& wall friction angle for section AB 24
B angle of backfill (degrees) 1.8
L length of anchor (feet) 7.04 E
¥s unit weight of backfill (kcf) 140
Yc unit weight of concrete (kcf) 150
Ysurch UNit weight of surcharge (kcf) 120 (per AASHTO LRFD 3.11.6.4)
"Stability" "Bearing"
Description  Vertical Horizontal Lever Disturbing  Resisting Resisting
Reaction Reaction Arm Moment Moment Moment
(k/ft) (k/ft) (ft) (ft-k/ft) (ft-k/ft) (ft-k/ft)
wall(W,) 222 0.50 1.11 1.11
soil I, 0.11 5.69 0.50 0.62
soil I 11.11 4.52 40.18 50.23
soilll,  2.08 3.13 5.21 6.51
soilll;  0.68 6.02 3.29 4.11
Woicrage — 1.69 4.52 7.64 7.64
Wiiwe  0.00 0.50 0.00 0.00
Soil Pressure
(Pag)y  1.05 8.04 8.48 8.48
(Pas)n 2.37 7.33 17.37
(Pect)y  -0.19 6.88 -1.34 -1.34
(Peci)n 0.78 1.50 1.17
(Pec2)e  -0.03 6.88 -0.23 -0.23
(Paca)n 0.14 0.83 0.11
Peuien 0.91 7.50 6.81
TOTALS = 18.72 419 25.47 64.83 77.13

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

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

Data: Find soil pressure on section :
number of plates = 2 Because the wall is more rigid at the plates,
$p=132 at-rest soil pressure coefficient (K ,) is used.
d=24
Y = 0.140 kef K, =1-sin ¢ = 0.47 (AASHTO LRFD eq. 3.11.5.2-1)
Yowenage = 0.120kef | Py = (/o)y.KH3(S) (cos 8) = 10.47 K
wall height @ plates (H) = 15.24 ft Pun= Ky;HhS(cos §) = 2.36 K
Live load surcharge (h) = 2.00 ft Pimpact = PimpS/Laisr = 0
section width for plates (S) = 1.5 ft
Yo = H3 =511t Find reaction at plate :
yeo=H2=761t Sum moments about bottom plate, p,
Yo = 3.50 ft I M, =0=Py(Yeen - Yor) - PelYpz - Yor) (dead load)
Y2 = 8.50 ft Z My =0 =PulYe - Vor) - Pas (Voo Yor) + Pimp(Yimp - Yp1 (live load)
Apy = 0.79
towe = 1.00 in P2 = ParlYesn - Vo) =3.31 K Pr =Py -p. =7.16K
OF oy = 30 ki (Vo2 -Ypr)
Fypae) = 36 ksi Pt =PLin(Yor Yo )+ Pimp Yimp-Yp1) = 1.94 K Pi= Pu«PrpPa = 0.41 K
(ypz 'yp1)
Find factored reaction :
i Load factors are per AASHTO LRFD 3.4.1-1 & Table 3.4.1-2
-i——l Prac = {Prmaxon + (1.75)Praxas
1i— bt Poron Prc = (1.35)ppoy, + (1.75)pyy
i ! | Priot tacwres = 10.40 K Controls
T 4 P Potor tairey = 7.87 K
R ‘ o Pinan e = 10.40 K
| ’ BERAE Check bolts :
: | ;ﬂ_T_" D.,.n.‘,i g The special Richmond Screw Anchor “wingwall insert” pullout capacity

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

I

|

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

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

Check bending of plate :
Sum moments about corner of plate, point "o"
ZM, = (P)(4.75") = 49382 Ib-in
[,=bh*12 = 0.83in"4
Orax = My =30 ksi < ¢F, = 0.9F, OK
L (AISC LRFD-F2
states ¢, =0.9)
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lll. CHECK SOIL BEARING PRESSURE AND SLIDING UNDER CAST-IN-PLACE FOOTING

The reaction will be supported on the horizontal portion of the anchor plus the footing.

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

M, = Disturbing moment at anchor.

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

Summary of loads at anchors
anchor R, R, M, M.
anchor base length (WA /9 “Fip “F/a)
1 473 17.87 4.11 24.32 74.05
2 4.73 18.72 419 25.47 77.13
3 4.73 0.00 0.00 0.00 0.00
4 4.73 0.00 0.00 0.00 0.00
5 3.73 0.00 0.00 0.00 0.00

- ancho]—

Check the bearing pressure under the wall

i

S |y

R, lgﬂ‘= R, + M‘i

b
i

|

1

Lo
)

Dty = 2.0 1t Load Factors
By = 3.5 ft Yev= 135
o=15in Yoc=1.25
~ I Wi, = 1.05 kif Yis=1.75
i ﬂl Q.= 10.0 KSF Resistance Factors
Qyp = Factored bearing resistanc “8= 0.45
”‘g B = bearing width

maximum of (anchor base length + 0) or By,

location of vertical resultant (R, ;) along bearing width
= Ry((Mayp-Mp)/R, + 0) + Wy,(B/2)

Ry ot
e = eccentricity of resultant
=B/2-:
B' = adjusted bearing width
=B-2e
q = factored bearing pressure (must be less than Q )
= Ry/ B

Check bearing pressure at each anchor

B check B' check
anchor (ft) (ft) e e (ft) q Q, q
1 6.98 3.91 -0.42 OK 6.15 4.21 4.50 OK
2 6.98 3.89 -0.40 OK 6.18 3.95 4.50 OK
3 0.00 0.00 0.00 n/a 0.00 0.00 4.50 n/a
4 0.00 0.00 0.00 n/a 0.00 0.00 4.50 n/a
5 0.00 0.00 0.00 n/a 0.00 0.00 4.50 na
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Check the sliding factor of safety

Ra = ¢*RVAtm*.8*tan ¢

(must be >R )

(AASHTO LRFD 10.6.3.4)

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

Check sliding at each anchor

Ry tot Rr Ry check
anchor (k/f) (k/f) Rp > R,
1 18.92 8.52 411 OK
2 19.77 8.90 4.19 OK
3 0.00 0.00 0.02 n/a
4 0.00 0.00 0.02 na
5 0.00 0.00 0.02 n/a
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IV. CHECK BENDING OF FOOTING CROSS SECTION

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

beyond the edge of the wall.

o~

{1

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

Plmax = 151in

projection < D OK

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

Assumptions: 1. Wall stem is cantilevered from anchor.

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

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

| [ o vertical bars
' ; Horizontal loads:
| e Py = ("Ip)rKhe(cos 8
_qi : = Pun = ¥sKah (Ngurcharge) (COS 8)
- Pyt = Prnof/Lses
Lo
| ’_ ‘ | Factored forces:
‘ 7* | i Load factors are per AASHTO LRFD 3.4.1-1 & Table 3.4.1-2
‘ LrJ 1! / M, = Section width[(1.35)Psn(h/3) + (1.75)Pyn(h/2) + (1.75)Pimp(h+Yimp)]
| "1 V, = Section width[(1.35)Pg;, + (1.75P 1, + (1.75Pim,)
b
Summary of forces at anchors
H h hsurcharge P sh PLLh Pimp Mu Vu
anchor (ft) (f1) (ft) (k/ft) (k/ft) (k/ft) (k-ft) k)
1 13.85 10.35 2.00 2.02 0.67 0.00 61.71 15.56
2 14.78 11.28 2.00 2.28 0.69 0.00 64.40 15.01
3 0.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00
4 0.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00

Check bending (reinforcment) at anchors

f'. = 5000 psi
f, = 60000 psi
¢ = 0.9

m = {,/0.85f. = 14.12

d=956in

(AASHTO LRFD 5.4.2.1)

b = anchor's contrib. width

u

1[ 2mRuJ
Preqs=—| 1— f1-
m fy

pm‘n

M
dobd 2

=AASHTO LRFD 5.7.3.3.2 states the minimum
reinforcement is the lesser of 1.2Mcr OR 1.33 times the
factored moment required by strength.

anchor R. Preq Per Prin Acnn Asawa  check
(psi) (in°) (in°)
1 187 0.0032 0.0032 0.0032 1.47 2.93 OK
2 224 0.0038 0.0032 0.0038 1.54 4.06 OK
3 0 0.0000 0.0032 0.0000 0.00 ####HE NA
4 0 0.0000 0.0032 0.0000 0.00 ####844 NA
5 0 0.0000 0.0032 0.0000 0.00 ######HE  NA
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Check shear
V. = (.0316)*B Jch b,d, (V. calculated by AASHTO LRFD eq'n 5.8.3.3-3)
¢=09 (AASHTO LRFD 5.5.4.2.1)
p=2 (AASHTO LRFD 5.8.3.4.1)
d, = .9*d or .72*h whichever is greater (AASHTO LRFD 5.8.2.9)
anchor AT check
V, <¢ V.
1 52.75 OK
2 46.15 OK
3 0.00 N/A
4 0.00 N/A
5 0.00 N/A
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VI. CHECK TYPE 'E' ANCHOR ATTACHMENT

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

t
) clrpeulnent uepti ('g)= 10.5 in

Front face of
precast wall
N Attachment depth = 42 in
X head dimension (Xdneaq) = 3 in
AT N Y head dimension (Ydneaq) = 3 in
2" x 4" head Bar size = # 6
5’ #6 connection bar #rows =7
& row spacing = 3 in

wall thickness (t) = 12 in
X = Xdheaq (Since only 1 column) = 3 in

il
|
y

5 T y = (#rows-1)(row spacing) + Ydhead = 21 in
-
b : ’ z=min(x,y) = 3in
ambed T " min = 14+ ')/ = 12,0 in
I'\H - \/\TL e'Ll/\y‘T‘L e'LL’ - 0.0 Inl\2
f'c = 5000 psi
Failure surface f, = 60000 psi
® concrete = 0.85

i i e - -
: ] > ¢ steer = 0.90

L : N ez
: »

_Ghees 2" x 4" head

TENSION CAPACITY (Per PCI Design Handbook §6.5.2.1)
t > hmin: failure surface does not penetrate slab

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

if t < hpin, OP = $2.675grt(f'c)[(x+2 e)(y+2 ) - Ag]
oP: = 161.76 K

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

Py = 167.00 K

controlling tension capacity (¢P) = 161.76 K

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

d = attachment depth - bar cover - (y-Ydhead)/2 = 31 in
a=Ad,/0.85f:b=728in
M, = 368.84 k-f
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SHEAR CAPACITY (Per PCI Design Handbook §6.5.2.2)

Find shear capacity of concrete
¢Vc = q)VIchCth

$V'e = 912.5d," sqrt(f’) =187.4K

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

Ci=113d.<=1.0 =0.23

C.=0.4+0.7d,/de <= 1.0 =0.8

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

d. = distance to side of wingwall =24in
¢Vc = c"VlchCth = 35.97 K

Find shear capacity of studs
¢V = 0.9, Ap, (#bars)

Vy = 150.30 K

controlling shear capacity (¢V) = 35.97 K

FIND LOADS
Unfactored loads on anchors: Factored loads:
Moo = {sec width)Moneren Load factors are per AASHTO 3.22.1 & Table 3.22.1A

Moy = (sec width) (Mppnches + Penp*(Wall ht + i) M, = (1.3)(1.3)Mpy +(1.3)(1.67)Mp,
P, = M, /(d-a/2)*cos(bar angle)
V, = M, /(d-a/2)*sin(bar angle})
bar angle = 0°

Summary of forces
MD(DL) MD(LL) Mu Pu Vu
anchor ft-k ft-k ft-k k k
1 71.2 26.0 176.9 77.6 0.0
2 65.3 23.8 162.1 711 0.0
3 0.0 0.0 0.0 0.0 0.0
4 0.0 0.0 0.0 0.0 0.0
5 0.0 0.0 0.0 0.0 0.0
Summary of results
check check
check check check combined combined
anchor ¢Mn > Mu q)P > Pu ¢V> Vu Vc & Pc VS & Ps
1 oK oK OK OK oK
2 OK OK OK OK OK
3 OK OK OK OK OK
4 OK OK OK OK OK
5 n/a f/a n/a n/a n/a




Section 10
CSI LRFD Wing Wall 3B Calculations
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Concrete Systems Inc.
9 Commercial St., Hudson, NH. 03051
Phone 603-589-4163
Fax 603-889-2417

AASHTO LRFD WINGWALL CALCULATIONS

PROJECT NUMBER: VT/AOT BRIDGE REPLACEMENT RICHFORD, VT. Wingwall 3B
PROJECT NAME:
DATE: May 19, 2015
BY:
INPUT PARAMETERS:
Wall geometry Soil properties Foundation
Panel Height (high) = 13.38 ft Ysoi= 140 pcf Dyy = 2.0 ft
Panel Height (low) = 11.52 ft Ycone = 150 pcf Byg = 351t
Wall Panel Length = 9.00 ft YLLsurcharge = 120 pcf o= 15in
Entire Wall length = 18.00 ft bas =32 Q, = 10.0 KSF
Length of flat = 0.00 ft Om =0 NONE ~
wall thickness = 12 dap =24
Wingwall Drop (high-iow) = 1.86 ft dec = 32 Railing or barrier
Wall slope = 0.2067 f8c = 30
Max fill ht. (troad to biww) = 15.24 ft d8c = 16 T/WW to load = 2.00 ft
Fill Slope (perp. to road) = 2.0 impact load = 10.00 K

Wall angle (perp. to road) = 60
Fill slope (perp. to waly) = 2.31
Wingwall Panel Connected
to Bridge Unit='v  Yes

Overriding Perp. slope

Distance  perp. slope Wall height Contrib. used heq Anchor Check ‘e’

to anchor @ anchor @ anchor width @ anchor LL surch Type & Bearing
Anchor #1 3.00 ft n 1214t  5.00 ft 3.92ft 2.00 ft E QK
Anchor #2  7.00 ft n 1297 ft  3.00ft 5.70 ft 2.00 ft E OK
Anchor #3  0.00 ft n 0.00ft  0.00ft 231 ft 2.00 ft D N4
Anchor #4  0.00 ft n 0.00ft  0.00ft 231 ft 2.00 ft D N'A
Anchor #5  0.00 ft n 0.00ft 0.00ft 231 ft 2.00 ft D NA




RESULTS SUMMARY

Mesh (in back of wall)
0.13 in“/ft (vertical/back)
0.13 in‘/ft (horizontal/face)

Anchor
Reinforcing @ anchor Attachment
barsize npumber checkbars eckshqcheck
7 4 OK OK | OK
7 4 OK OK | OK
- - NA NA | OK
- - NA NA | OK
- - NA NA | OK

LL Surch @ Plates [ |
add'l reinf in FF: no add'l ff reinf.

CALUULAIIUN NU | 23

1. Wingwall calculations are done in accordance with the current edition of the AASHTO LRFD Bridge Design Specifications .

2. Momentis are summed about the toe (face) of the wingwall (point “0" on attached "Pressure Diagram®).
3. K, is calculated using equation found in former AASHTO LRFD Specifications Equation 3.11.5.3-1
sin 2 (¢ + Q)

sin(§ = 8)sin(p~ /) |

l -ty
v \/sin (© ~5)sin(@ + B) |

Ka =

sin®@sin(@ -

(”‘V"']

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

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

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

7. The wingwall angle (in plan view) is measured from perpendicular to roadway.

8. Barrier loads are distributed per AASHTO LRFD Specifications Section 13
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Anchor 1
SOIL DESCRIPTION VALUE VALUE
PROPERTY section AB section BC
¢ friction angle of soil 32 32
0 angle of wall to the y-axis 0 30
) wall-soil friction angle (measured from a 24 16
perpendicular with the wall)
=0, if significant vibrations of backfill or module
settling more than backfill.
= 0.5%¢, if modules are uniform width.
= 0.75%}, if averaged pressure surface
X side slopes from road (x:1) 2.0
a wingwall angle (angle w/ perpendicular to road) 60
slope of backfill (perpendicular to wall) 3.92
B angle of backfill (perpendicular to wall) 14.3 14.3

(Ko)ae = 0.33 (K.)ec = 0.12
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Anchor 1
VARIABLE l())IE:S\;: A'?::::réig VALUE
H wingwall design height at anchor location (feet) 12.14
hs.en height of live load surcharge (feet) 2.00
t thickness of wingwall (inches) 12
& wall friction angle for section AB 24
B angle of backfill (degrees) 14.3
L length of anchor (feet) 7.04 E
Y¥s unit weight of backfill (kcf) 140
Ye unit weight of concrete (kcf) 150
Ysurch UNIt weight of surcharge (kcf) 120 (per AASHTO LRFD 3.11.6.4)
"Stability" "Bearing"
Description Vertical Horizontal Lever Disturbing Resisting Resisting
Reaction Reaction Arm Moment Moment Moment
(k/ft) (k/ft) (ft) (ft-k/it) (ft-k/ft) (Ft-k/ft)
wall (W) 1.82 0.50 0.91 0.91
soil I 0.89 5.69 4.03 5.04
soil Ig 8.52 4,52 30.79 38.49
soit 11, 2.08 3.13 5.21 6.51
soil IIg 0.68 6.02 3.29 4.11
W uichargeqvert 1.69 4,52 7.64 7.64
W araper 0.00 0.50 0.00 0.00
Soil Pressure
(Pax),  1.04 8.04 8.35 8.35
(Pag)n 2.33 6.98 16.28
(Peci)y  -0.20 6.89 -1.38 -1.38
(Paci)n 0.80 1.50 1.21
(Pecz),  -0.04 6.50 -0.25 -0.25
(Paca)n 0.15 0.83 0.13
Purcnarenhon 0.89 6.97 6.21
TOTALS = 16.48 4.18 23.83 58.59 69.42

AASHTO LRFD C11.6.3.3 states: The specified criteria for the location of the resultant, coupled
with investigation of the bearing pressure, replaces the investigation of the ratio of stabilizing
moment to overturning moment. See Section Il Soil Bearing Pressure.
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Anchor 2
SOIL DESCRIPTION VALUE VALUE
PROPERTY section AB section BC
¢ friction angle of soil 32 32
0 angle of wall to the y-axis 0 30
o wall-soil friction angle (measured from a 24 16
perpendicular with the wall)
=0, if significant vibrations of backfill or mod
settling more than backfill.
= 0.5%¢, if modules are uniform width.
= 0.75%¢, if averaged pressure surface
X side slopes from road (x:1) 20
wingwall angle (angle w/ perpendicular to road) 60
slope of backfill (perpendicular to wall) 5.70
B angle of backfill (perpendicular to wall) 99 14.3

(Ka)ae = 0.31 (K.sc = 0.12
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Anchor 2
DESCRIPTION
VARIABLE OF VARIABLE VALUE
H wingwall design height at anchor location (feet) 12.97
hs.en height of live load surcharge (feet) 2.00
t thickness of wingwall (inches) 12
d wall friction angle for section AB 24
B angle of backfill (degrees) 9.9
L length of anchor (feet) 7.04 E
¥s unit weight of backfill (kcf) 140
Ye unit weight of concrete (kcf) 150
Ysurch UNit weight of surcharge (kcf) 120 (per AASHTO LRFD 3.11.6.4)
"Stability" "Bearing”
Description  Vertical Horizontal Lever Disturbing Resisting Resisting
Reaction Reaction Arm Moment Moment Moment
(k/ft) (k/ft) (ft) (ft-k/ft) (ft-k/ft) (ft-k/ft)
wall (W.,) 1.95 0.50 0.97 0.97
soill,  0.61 5.69 2.77 3.46
soills  9.33 4.52 33.74 42.17
soil I,  2.08 3.13 5.21 6.51
soilll;  0.68 6.02 3.29 4.11
Wocrage  1.69 4,52 7.64 7.64
Wiame  0.00 0.50 0.00 0.00
Soil Pressure
(Pan)y  1.02 8.04 8.18 8.18
(Pag)n 2.29 7.07 16.15
(Pect),  -0.19 6.88 -1.34 -1.34
(Peci)s 0.78 1.50 1.17
(Pecz),  -0.04 6.88 -0.25 -0.25
(Paca) 0.15 0.83 0.12
Pauren 0.89 7.10 6.30
TOTALS = 1718 4.10 23.75 60.21 71.46

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

AASHTO LRFD C11.6.3.3 states: The specified criteria for the location of the resultant, coupled
with investigation of the bearing pressure, replaces the investigation of the ratio of stabilizing
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ll. CHECK OVERTURNING STABILITY AT CONNECTION PLATES

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

Data: Find soil pressure on section :
number of plates = 2 Because the wall is more rigid at the plates,
=232 at-rest soil pressure coefficient (K ) is used.
8=24
Ys = 0.140 kcf K, = 1-sin ¢ = 0.47 (AASHTO LRFD eq. 3.11.5.2-1)
Yiwerwge = 0.120 kcf P. = (/2)1.K.H3(S) (cos 8) = 5.38 K

wall height @ plates (H) = 13.38 ft
Live load surcharge (h) = 2.00 ft
section width for plates (§) = 1.0 ft
Yesh = H/3 =451t
Yo = H2 = 6.7 1t

Yo = 3.50 ft
Yo = 8.50 ft
Abol! =0.79
tpla’.ez 1.001in
$F oo = 30 ksi
Fypate) = 36 ksi
™
] 1
| |
f f g
Ny
\ ‘ |
I o | ; u-_'.
| [
| I ‘ | e T
| i | ‘ Tl
T =
[N — 5| >
| Lo |
»—\:l
tplate . .

0
lengt N
4.75"(max)

P.»= Ky.HhS(cos 8) = 1.38 K
Pimpact = PimpS/Ldistr =0

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

Z M, =0 = Pa(Yesn - Yor) - PolYeo - Yer) (dead load)
ZM, =0 =PulYeu - Vo) - Porl¥oo - Ypr) + Pimp(yimp - yp1) (live load)

Pz = Pan(Yeen - ¥or) = 1.03 K p;=Ps-p. = 435K
(ypz 'yp1)
Pt =PLin(Yor-Yo1) +Pimp(YimpYp1) = 0.88 K Pi= P +Pp-Par = 0.50 K
(sz 'yp1)
Find factored reaction :

Load factors are per AASHTO LRFD 3.4.1-1 & Table 3.4.1-2
piac . Ypmax(DL) + (1 75) pmax(LL)
Prac = (1.35)pey, + (1.75)pyy

Pigot, tactaregy = 6.74 K Controls
Pzgot, tactoredy = 293K

p(max tactored) — 6.74 K
Check bolts :

The special Richmond Screw Anchor "wingwall insert” pullout capacity
was obtained from the manufacturer and has approx. 3:1 safety factor.

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

F.S. = Capacity* 2 bolts = 4.89 > 1.0, OK
(Prac)
Check bending of plate :

Sum moments about corner of plate, point "0"
ZM, = (pu)(4.75") = 32033 Ib-in
I, =bh’/12 - 0.83in"4
Omax = MY = 19 ksi < ¢F, = 0.9F, 0K

L, (AISC LRFD-F2
states ¢, = 0.9)
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lll. CHECK SOIL BEARING PRESSURE AND SLIDING UNDER CAST-IN-PLACE FOOTING
The reaction will be supported on the horizontal portion of the anchor plus the footing.

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

M; = Disturbing moment at anchor.

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

Summary of loads at anchors
anchor R, R, M, Mz
anchor base length (/0 (“/¢) (/¢ "1
1 4.73 16.48 4.18 23.83 69.42
2 4.73 17.13 4.10 23.75 71.46
3 3.73 0.00 0.00 0.00 0.00
4 3.73 0.00 0.00 0.00 0.00
5 3.73 0.00 0.00 0.00 0.00
» 'aLhorl Check the bearing pressure under the wall
Dyg=2.01t Load Factors
By = 3.5t Yev= 135
0=15in Yoc=125
Wig = 1.05 kif Yis=1.75
Qn= 10.0 KSF Resistance Factors
Q= Factored bearing resistance 8= 0.45

B = bearing width
= maximum of (anchor base length + 0) or By,

location of vertical resultant (R, ) along bearing width
Ry ((Mro-Mp)/R, + 0} + Wi,(B/2)

Rv.tot
e = eccentricity of resultant
=B/2-:
B' = adjusted bearing width
=B-2e
q = factored bearing pressure (must be less than Q)
= Ry/B

Check bearing pressure at each anchor

B check B’ check
anchor (ft) (ft) e e (it) q Q, q
1 6.98 3.88 -0.39 OK 6.20 3.88 4.50 OK
2 6.98 3.90 -0.41 OK 6.15 3.62 4.50 OK
3 0.00 0.00 0.00 n/a 0.00 0.00 4.50 n/a
4 0.00 0.00 0.00 n/a 0.00 0.00 4.50 va
5 0.00 0.00 0.00 n/a 0.00 0.00 4.50 n/a
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Check the sliding factor of safety

Ha= ¢*Ry n".8"an ¢

(must be >R ,)

09

(AASHTO LRFD 10.6.3.4)

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

Check sliding at each anchor

Ry ot Re Ry check
anchor (k) (k/f) Ra > Ry
1 17.53 7.89 4.18 OK
2 18.18 8.18 410 OK
3 0.00 0.00 0.02 n/a
4 0.00 0.00 0.02 n/a
5 0.00 0.00 0.02 n/a
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IV. CHECK BENDING OF FOOTING CROSS SECTION

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

! pr, = offset(o) = 15 in
‘H pr.=B-0-t=15in Controls

Proax = 15 in

projection < D OK

Use minimal steel stirrups
#4 @ 48 inches o.c.




V. CHECK WALL SECTION - BENDING AND SHEAR (vertical bars)
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Assumptions: 1. Wall stem is cantilevered from anchor.

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

Horizontal loads:

P.. = (/)v.K.h¥(cos 8)

PLLh = YsKah(hsucharge) (COS 6)
Pmpact = Pmp/Lmva

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

M, = Section width[(1.35)Pg(h/3) + (1.75)Pn(h/2) + (1.75)Pip(h+Yimo)]
V,, = Section width[(1.35)Pg, + (1.75P 1, + (1.75P;]

Summary of forces at anchors
H h Nsurcharge P.. P Pire M, V,
anchor {ft) (ft) (ft) (k/ft) (k/ft) (k/t) (k-ft) (k)
1 12.14 8.64 2.00 1.60 0.63 0.00 55.05 16.34
2 12.97 9.47 2.00 1.79 0.65 0.00 38.96 10.65
3 0.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00
4 0.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00
Check bending (reinforcment) at anchors M
f. = 5000 psi ~ pobd
f, = 60000 psi
%= 0.9 (AASHTO LRFD 5.4.2.1) frand=— {1 - f1— Z‘“R“]
m = £/0.85f, = 14.12 m b
P = AASHTO LRFD 5.7.3.3.2 states the minimum reinforcement is
d=9.56in the lesser of 1.2Mcr OR 1.33 times the factored moment
required by strength.
b = anchor's contrib. width
anchor R. Preqa Per Prnin A, i A, et check
(psi) (in%) (in°)
1 134 0.0023 0.0032 0.0029 1.69 3.06 OK
2 158 0.0027 0.0032 0.0032 1.09 2.80 OK
3 0 0.0000 0.0032 0.0000 0.00 #VALUE! NA
4 0 0.0000 0.0032 0.0000 0.00 #VALUE! NA
5 0 0.0000 0.0032 0.0000 0.00 #VALUE! NA
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Check shear
V.= (.0316)*p {C_ b.,d, (V , calculated by AASHTO LRFD eq'n 5.8.3.3-3)
¢=09 (AASHTO LRFD 5.5.4.2.1)
p=2 (AASHTO LRFD 5.8.3.4.1)
d, = .9*d or .72*h whichever is greater (AASHTO LRFD 5.8.2.9)
anchor oV, check
V< Ve
1 65.93 OK
2 39.56 OK
3 0.00 N/A
4 0.00 N/A
5 0.00 N/A
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VI. CHECK TYPE 'E' ANCHOR ATTACHMENT

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

t

Front face of
precast wall eluesUIngLUepUl Ue)= 10.5 in
Attachment depth = 42 in
— X head dimension (Xdnead) = 3 in
pa b Y head dimension (Ydhead) = 3 in
. A Barsize = #6
5 #6 connection bar
ey #rows=17
1 " V— g e . .
i i row spacing = 3 in
. — 57 ) wall thickness () = 12in
3 % X = X0heaq (Since only 1 column) = 3 in
{ A — D y = (#rows-1)(row spacing) + Ydheaq = 21 in
10.5" min o o . ! . .
embed. z=min(x,y) = 3in
Hmin = £+ &%e)/2 = 12.0in

MR = \W\T& e_Lt}\yTL e =Yy — 0.0 inl\2

f. = 5000 psi
Failure surface f, = 60000 psi
e b = oy TR 9 concrete = 0.85
i i > o
® sieer= 0.90

»

| oo | 2" x 4" head

TENSION CAPACITY (Per PCI Design Handbook §6.5.2.1)
t > hmin: failure surface does not penetrate slab

Find pullout capacity of concrete Find tension capacity of studs
if t >= hpn, OP, = $2.67sqrt(f'c)(x+2 e)(y+2 e) Py = ¢f,(Apa) (#bars)

if t < iy 9P, = $2.67sgrt(f'c)[(x+2 e)(y+2 e) - Ag]
¢P: = 161.76 K

P, = 167.00 K

controlling tension capacity (¢P) = 161.76 K

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

d = attachment depth - bar cover - (y-Ydpeaa)/2 = 31 in
a=AJ,/0.85f.b = 7.28 in
®Mn = 368.84 k-f
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SHEAR CAPACITY (Per PCI Design Handbook §6.5.2.2)

Find shear capacity of concrete
¢Vc = ¢VIchCth

oV'c = ¢12.5d, ' “sqrt(f.) =187.4K

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

C,=11.3d.<=1.0 =0.23

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

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

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

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

$Vy = 150.30 K

controlling shear capacity (¢V) = 43.66 K

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

Mo,y = (sec width) (Moo + P *(wall ht + y,..)) M, = (1.3)(1.3)Mpc, +(1.3)(1.67)Mp,
P, =M, /(d-a/2)*cos(bar angle)
V, = M, /(d-a/2)*sin{bar angle)
bar angle = 0°

Summary of forces
MD(DL) MD[LL) Mu Pu Vu
anchor ft-k ft-k ft-k k k
1 88.1 31.1 216.3 94.9 0.0
2 52.3 18.9 129.5 56.8 0.0
3 0.0 0.0 0.0 0.0 0.0
4 0.0 0.0 0.0 0.0 0.0
5 0.0 0.0 0.0 0.0 0.0
Summary of results
check check
check check check combined combined
anchor oM, > M, oP> P, V>V, V. &P, Vs & Pg
1 OK OK OK OK OK
2 OK OK (0]:4 OK OK
3 n/a va na n/a n/a
4 n/a n/a n/a /3 n/a
5 n/a na n/a /8 n/a




Section 11
CSI LRFD Wing Wall 4 Calculations



#VT/AOT BRIDGE REPLACEMENT RICHFORD, VT.

Concrete Systems Inc.
9 Commercial St., Hudson, NH. 03051
Phone 603-889-4163
Fax 603-889-2417

AASHTO LRFD WINGWALL CALCULATIONS

PROJECT NUMBER: VT/AOT BRIDGE REPLACEMENT RICHFORD, VT. Wingwall 4
PROJECT NAME:
DATE: May 19, 2015
BY:
INPUT PARAMETERS:
Wall geometry Soil properties Foundation
Panel Height (high) = 14.86 ft Ysoi = 140 pef Dy, = 201t
Panel Height (low) = 14.61 ft Yeonc = 150 pef By = 351t
Wall Panel Length = 11.00 ft YLLsurcharge = 120 pcf o=15in
Entire Wall length = 11.00 ft dag = 32 Q, = 10.0 KSF
Length of flat = 0.00 ft B =0 NONE =i
wall thickness = 12 das =24
Wingwall Drop (high-low) = 0.25 ft bec = 32 Railing or barrier
Wall slope = 0.0227 Ogc = 30
Max fill ht. (troad to biww) = 14.66 ft dec = 16 TWW to load = 2.00 ft
Fill Slope (perp. to road) = 2.0 impact load = 10.00 K

Wall angle (perp. to road) = 0
Fill stope (perp. to waf) = 0.00
Wingwall Panel Connected
to Bridge Unit= v Yes

Overriding Perp. slope

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

to anchor @ anchor @ anchor  width @ anchor  LL surch Type & Bearing
Anchor #1 3.00 ft n 14.68ft 5.50ft 0.00 ft 2.00 ft E OK
Anchor #2  8.00 ft n 1479 4.00ft 0.00 ft 2.00 ft E OK
Anchor #3  0.00 ft n 0.00 ft 0.00 ft 0.00 ft 2.00 ft D N A
Anchor #4  0.00 ft n 0.00 ft 0.00 ft 0.00 ft 2.00 ft D NA
Anchor #5  0.00 ft n 0.00 ft 0.00 ft 0.00 ft 2.00 ft D NA




RESULTS SUMMARY

Mesh (in back of wail)
0.13 In“M (verticalback)
0.13 In“t (horizontal/face)

Anchor
Reinforcing @ anchor Attachment
barsize number checkbars eck shdcheck
T 8 OK OK | OK
7 B oK OK | OK
- - NA NA | OK
- - NA NA | OK
- - NA NA | OK
LL Surch @ Plates [ |

add! reinf in FF: no add’! ff reinf.

CALUULAITIUN NUIED!

1. Wingwali calculations are done in accordance with the current edition of the AASHTO LRFD Bridge Design Specifications .

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

< sin* (¢ +6)
i 0 sin (0 -5y 1. @ 8)sinG=p) |
sin® @sin(@ - & )Ll \/%1;((-) -7—5)sin(()--:/3)__:.

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

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

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

7. The wingwall angle (in plan view) is measured from perpendicular to rcadway.

8. Barrier loads are distributed per AASHTO LRFD Specifications Section 13
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Anchor 1
SOIL DESCRIPTION VALUE VALUE
PROPERTY section AB section BC
¢ friction angle of soil 32 32
0 angle of wall to the y-axis 0 30
0 wall-soil friction angle (measured from a 24 16
perpendicular with the wall)
=0, if significant vibrations of backfill or module
settling more than backfill.
= 0.5%¢, if modules are uniform width.
= 0.75%9, if averaged pressure surface
X side slopes from road (x:1) 2.0
a wingwall angle (angle w/ perpendicular to road) 0
slope of backfill {perpendicular to wall) 0.00
B angle of backfill (perpendicular to wall) 0.0 0.0

(Ka)AB = 027 (Ka)BC = 0.11
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Anchor 1
VARIABLE gisvc A'?ql::‘réfg VALUE
H wingwall design height at anchor location (feet) 14.68
hsun height of live load surcharge (feet) 2.00
t thickness of wingwall (inches) 12
& wall friction angle for section AB 24
B angle of backfill (degrees) 0.0
L Iength of anchor (feet) 7.04 E
Ys unit weight of backfill (kcf) 140
Ye unit weight of concrete (kcf) 150
Ysurch UNIit weight of surcharge (kcf) 120 (per AASHTO LRFD 3.11.6.4)
"Stability" "Bearing"
Description Vertical Horizonta<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>