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Contractor is to verify that ait informotion shown on

drowings has been thoroughly checked, complies with

the coniroct documents and is adeguote to meet the
field conditions. Some dimensions and details may
differ slightly from contract drawings to gccommodate
the manufocturing or design process. Approval of this ~
drawing indicates thot ony deviation from the contract] =~ &
documents has been reviewed and found to be R
acceptable. Production will not commence until receipt -

GENERAL NOTES:

18~7 1/4"
17-2 14" / I. Reference Standards: = .
_ . : AASHTO “LRFD Bridge Design Specifications”
- 1 " g g p -
“Wingwall connection plate on backside of joint (Typ) 36" J-1 /8 _AS M C1577 o '
. B : See Flevations "A~A" & "B~B8" on TN 2. Design Parometers:
.3 perforated drain pﬂoé | sheet‘.Z of 2 for plate de_sfgnc'rtfon.? m.vd _ [ Live loaa: . HL“:QJ )
to drain out at 4" weep hole - locations. Cover olf corners with 2* wide 5 109 1/2" 120" 109 1/2" Earth Cover: 0.5 to 1.0° . o
Supplied by CSI ~ strip of barrier membrane by Contractor T - — - T Concrete: Design strength fc = 5000 psi- |
Installed in feld by others (Typ) o ot 12" block—ogt <P ~ill | >' S | | DAl Unit weight =150 pcf - o
s ~ for anchor. See Section £ —_ P T == <] Reinforcing: ~ Pedestal/Footing — ASTM A615 (rebar) GR 60, Black |
—~ . e : ey < L ) ) o . Culvert/Headwall/Wingwall — Z—Bar(rebar), GR 60(VIAOT Level Il)
_ K . . 7 = 85 3/4 ! I T Y Soil:  Unit weight = 140 pcf N :
P g’ :r ; ) f;c:ckmut . 5 N Minimum lateral pressure coefficient .25
" See Section £ 10" wal - N F7 & F5 Fi Maximum lateral pressure coefficient .50
o . : r over to reinforcing: op of top sla
“E C to reinforcing:” 2" Top of top slab
\ x ] T © , , 26" 8-53/4" 11/2" elsewhere u.n.o.
@@@@@ i ———— P e 1-8 7/8" “3/ L &= I Tip. 8-5 34" 7 1-8 7/8" 3. Dimensions include a joint gap. = Actual culvert piece length is " shorter (ie. €2
mmmmmm S8 R R S S g - - ' 1 = 7'-6") - ' - '
o L, of | o 8-8 1/2" 4V, Ny Vo1 102" 4. DBS are Dowel Bar Splicers and DI are Dowel Ins. Both are supplied by CSl. Di's
e | i A, A, - are to be installed and cut/bent in the field by others as required.
E |t 4 v - ' _ Pt 5. Headwall design taken from contract drawing S—360A.
I DR | P N B o e | ] o g 8-27/8 ‘ 6. Water repellant by CSI on all exposed faces of culvert, headwalls, and wingwalls to
E T (2)f5 @ 12 : g-5 3/4" 8-5 3/4" ’ 1’ inside culvert ends. Water repellant to be Silane—Siloxane. |
7-61/2" J_ 76 1/2" | 74 1/2" =0 Tp. 3 7. Provide engineer a minimum fourteen (14) days notice prior to the start of
- 4 . e _ . 4 < - rs r3 , fabrication and a detailed casting schedule. ' '
e ol 1 el 5 — = Ny - CULVERT PIECE SCHEDULE {MX-FAB000SC30) -
| : 290 1/2" || t = | ] o . “MARK [QTY] LENGTH | YDS WEIGHT |
o : | I » 2 ! ' L] - ’J""g" ¥ . 2 !
B | | -0 _ g L e MK | 5% 1 C1 7| 654 "[7540| 37.79 [TONS
: ' _ I = A\l S ST =—n Cc2 2] 7.50 '115.201 30.78 |TONS
I I BEGIN CULVERT | © - - C3 7] 7.38 "176.50| 33.47 |TONS
it 1l INSTALLATION . I E— WWT | 71 12,00 '| 7.73| 16.65 |TONS
i | AT THIS END - o g - . ., , ) wwz 11 10.00 'l 6,39} 712.94 [TONS o » " ,
S| L | o0 B e 6-2 ¥4 12-0" -4 /4 WW3A[ 7| 9.00 | 6.04] 72.23 [TONS RE e T
] . i . 2 T ) - T . ‘ 7 . — A ac
' i 07 i _ 02 | 3 \R:ri, i - o Pedestal/footing permanent WzB ; 1? 38 ; ?g; ;2 gg Tgxg ‘ Jjoint and (1) at the midpoint
' .1 ' 1 1 : 1o B~ closure hardware, near & far = 17 8‘ 55 7|7 1' 77 23' 05 17ons of each plece.
& ] | e faces, See Closure Hardware Block—out for : . : : - Crout by oth
| | -0 ! i Deatail sheet 2 of 2 - F2 11 17.17 10.85] 21.97 {TONS [ Lrout by olners
E | : ' — — ’ £ anchor clearance, =] 71 27.00 "[12.691 2596 1TONS S all around
N | ¢ o e | Y _J-6"_ 4 places, See Section & F4 717617 [7060] 2747 [TONS| -~ s V[ | ‘| . :
102 N e F5 2] 72.00 |71 66 |TONS . T INC -
11 | 1~0" Tip. © 9-8 3/4 17.19] 22.66 _ ———t Precast footing
| E ; | . | | >\ 1 I” j;uox; - 1»
@ {@ g . ' | e " 30"
| | | S~ /\FOOTING DETAIL 94 3 o T
b Guardrail - Anch : . .
; o T T bath headw AN o/ Scale: N.T.5. -N\KEYWAY DETAIL
Dyp. both headwalls a4
I I | R L Fo ' 1 See Headwall Detail e | : KT/ - Scale: NT.S.
- | Lt i A | eats ain E T T T & Headwall Reinforcing Detail N _
| | f . | e _ ALL.RE/NFORC‘/NG IO BE ASTM AB15
; b MK 501 —il]_, | ALL REINFORCING TO BE ASTM A615 e - (REBAR)GR 60, BLACK
= f o oi E o ‘ o \ () _f (3)1#/6 bars 148 . (REBAR)GR 60, BLACK 39" ; See KeyWU}’ Detail _\ 26" Cover to reinforcing.‘
_Em — e e e e e e e s et e e e e e e e S S ___. : i # 048" =\ - - 2" cl. top foce VI TR —— 2" in culvert footings
T 1 ' 1 r . N : 7 ——t—j~—6" P N - (&)
T T T T ' I R g TJ{'* “‘i. © e Favecme e 1 . B r \; i
5‘5{ f \ 2 o . o & 57 1 i 3}~— = /‘:#’4 @ 12" R
T . Ny R N x i 2" ¢l 3 sides
- Q)Q _70" 490._ o, X S a . Oy c? -]i ,——1--4 ] ) 8 - :- o)A
s wall Fa . F3 \Z, Jel |\ S ’ ~1 L ) ' "1 5 ALL REINFORCING TO BE ASTM A615 . ' 4G 5 : . 4" 5
| | | \% S L — — (REBAR)GR 60, BLACK - - ; - W
_ _ N N\ y J-6 - #4 bar N Pedestcg’é;‘?eortl:gg E ?'#”,657’* # 06 1/2 ;
. R o _ Y " ‘ . : o
. » » - o [«> 0 . . ® 4 r \ N
5 \ s 15 ock-out 012" bock-out G O % | 3 WINGWALL FOOTING | 0 i - R ©
=) or anchor. See Section * ‘ : ©R - T *
. W | - /- \REINFORCING DETAIL - /- \BENDING SCHEDULE Y — e —
e See Section £ ' : L : :
‘f‘_ -~ «’ l pICAL HEADWALL k-/ ' Scale: N.T.5. \-/ Scale: N.T.S. §8-7 3/4” [ ——__ 45 @5 3
S % /\REINFORCING DETAIL | LI R b #05 — 3
K N ‘O__ \':'/ Scaie: N-T-s,- . =E . . . - ’ 3 »/ [ . e " (_;.) »* o} r ’
30 lift hole 26" span x 10" rise = #5 bar - - - PR
[Typical 4 places 3—'—5:'(;';0' culvert e & ' /\ BENDING SCHEDU LE # 010" /B -1 g-g" #0O9 /8
- per cutvert section See Rejnforcfng Detail _‘\J?a .P;.. - w Scale; N.T.5. _
for wall & slab thickness 5 b i; ,“‘Z” o TYPICAL PEDESTAL/FOOTING
| : 7\ PLAN VIEW - . - /- \REINFORCING DETAIL
. . . - " wnn - ) C f %4 @ 72" ,;#4 @ 10" - - . .- Scale: N.T.S
-/ Scale: 14" = 0"y ocost Headwall w/Gucrdrall o o [ /— 6-9 1/2" N o
2-0" . Anchors cast in by CSf 20" = N 5, T S ~ =i 5 ¢ be sulled £
. - :l . - Supp/fed b)’ others : - . B‘lack_ouf in fooﬁng - ,;L ..... PP T P ottt [ T P I P —_— OXfS mus e pulie a g
I__n ) o _ - ._—\‘\ - varies for "E" anchor clearance, /&‘ : \_ Y N ‘ 1/2" gop to achieve . :
Uj_‘\ o SR —4 ] o 10" Tip. 4 places. Sizes vary. ’ 8% 8" Haunch T Yy #7 @ 4 X dimensions on this plon ‘
o Ui- | Lk I —ﬂf . = — De9 Fosiing Dot | Foopesiz | ALL REINFORCING 10 BE 7-BAR : B
“““*JJ"_“'“‘*'"#" - . b e u—“q— ——— =T | ' Nl wes mp - . GR BO(VTAOT LEVEL 2) Al N
| | 1 'in Cover to reinforcing: ~ Pedestal /ool 5 ﬁ
: - SN A . i " ° edestal/footing - ! : .
n l . ‘ l o e :(‘._:3 {/ - Fill pOCthS/?"gX24H fOﬂg’
- | : 1 ] : — \ : _ w/grout by other threaded rod Bolt pocket plate
N | X ; | 1 #4018 Ip. ALL REINFORCING TO BE Z-BAR GR BO(VTAOT LEVEL 2) " Colvanized .-
: 7 : N _ m SECTION E ‘ ‘ e Permanent Closure Hardware {Gafvanized)
b I © Q I . . - #7 bar Dypical near & far foce
o | ” - Scale: N.T.S. . ' -
B e — | L /\CULVERT REINFORCING DETAIL L] —\BENDING SCHEDULE - (=) SECTION D-D
Anchor _block—-c_wi' ' | . | Anchor block—out . - ALL REINFORCING TO BE 7—-BAR w Scale: 3/8" = 1'-0" w Scale: N.T.S, . FW & / - b rink | SEE RS

See Plan View T || See Plan View T 2-0" " GR 60(VTAOT LEVEL 2) - | SHEAVES OR ANOTHER MEANS OF et e S 3/

- & Section £ — X | d Section £ — B N : p : . EQUALIZING THE LOAD TO ALL FOUR grout (by others) ”
_______________ L —— 11 - Precast headwall — N i 10°_| ~— Guardrail Anchor LIFTING INSERTS IS REQUIRED FOR : = SN V2
““““““““““““““““““““““““ 3/4” Chamfer Tip. \ e Cast in by CS! LIFTING AND HANDLING. METHOD TO . :

= _ . _ / Supplied by others - Ring cluteh gg gg;zf‘@f@vgﬂo% YCON?FACTOR
. . -.t # . . AT ' i ) .
e s wl 3" bolt projection—" See detail sheet 2 of 2  op of system - Sheave (Typ) \ 1 ]
: | - A — (35 Top of Culvert concrete Provided by contractor
, 15] e 9 1/2" to 11 7/8" _ / . '~ 87Ton Spread or crane company 27/8" | A 278"
e < ' :i - g [ _ - Anchor w/Tension Ring clutch -——-——/-——— ' ———-/———
: : ' i - ' - . _ bar, Galv. : system = ' j 3/4"
g w e . é 2" o H Precast 3~sided  Top of f:::’;’ m T e l-.—'/ ‘ m
: : 7”5 3/4 - 12-0 (2)#5 A bl : . P / culvert section  concrete T -
- 290 179" -1 oy 1 < 4 . ol & 11/4"%4’ sling : 8lon Spread o =" = = s -4“““"*"*%-
29'-0 1/ . T : - 45 DBS /01 ' 4 Anchor w/Tension % 3
Wingwalls not = Permanent closure hardware Wingwalls not ~———"See Typical Headwall Reinforcing Detail ' 36 lift hole bar, Galv < N : ,
- shown for Clarity gufs,'g(e face,Hneg;aﬁ f;;f:;?ﬂ _ shown- for Clarity . SECTION C : ; 4 Al Fill hole with K ' g Ba?kerf rod or
eg Liosure fHar [/ ‘ ) e : L e : < A watersiop )
, : o _ AV non—shrink grout 4 g
- /- \ELEVATION /- \TYPICAL HEADWALL DETAIL o <. V/ * 2 ofter stallation / | = 3 (by others)
F V &'l . N . ., . = Q}J ’
& Orh - =/ |  Scale: N.TS. FOOTING LIFTING CULVERT SECTION

of signed, approved shop drowings.
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CONCRETE SYSTEMS, INC.
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i This drawing__is based upon information provided from the following documents and/or sources: . G.W. TATRO CONSTRUCTION, INC.
5 g?gjfgg:r;\io. : iﬁff_ OF VT/AOT PROGRAM DEVELOPMENT @ VTT&HS W E tee T VT/AOT BRIDGE REPLACEMENT— ROAD IMPROVEMENT
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SHEETS 1,2,4,22,23,24 OF 36 ' - ' Concrete Systems Inc. pewrsy ot ; pyy REV
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¥ Headwall raised to allow guardrar/ anchor

Precasf headwall

(S)Guardrdﬂ Anchors - j
Cast in by CSI. '

' WINGWALL GENERAL NOTES:
1. Reference stondard:

BACKFILL DESCRIPTION

| o o | C _Top of culvert /| Supplied by others - 412 AASHTO LRFD Specifications L o — _ e
to il within headwall & p. rowde P roper B 14 [- - 278" /— P See detail sheet 2 of 2 - [T R 2. Design Parameters: : ' ! T T ey T . Group Classification A AT . A-2
bolt projection. : - : oLy . tno width > Git : == !II _ . A~l—a_ A-1=b y ) AT5 76 A7
% E 43713 o 1 i 7 . - i £l 43732 % Nominal Bearing Res.rsfance 10 ksf (Foo ing wi > ) : T . e Tl Farcent Pasaing : iR :
T | g : : . - - l . : ‘ N v \ - ~ £l 436.70 Earth Cover: 1.0t S T, . No. 10 50 max.
2 < = LT T - : ' o l S Concrete: Design strength fc = 4000 psr o /_ P rg?casf wingwall No. 40 7 30 max. 50 mox. . 51 min, o Co e
= o O L ) : ‘ - 7 Unit weight = 150 pef . : B ChNo. .tzoqt. ¢ Fraction Passi 15 maox. 25 max. 10 max. . 35 max. 35 max. 35 max. 35 max. -
o . : - ) : . B ) ‘ ar . : o e o
R N r / R V' ‘ O " Reinforcing:  Z~BAR(rebar), GR 60(VTAOT Level ) _ g o o 1 o of Fraction Fassing ey
ElL 434.50- = l o N _ Soif: Unit weight = 125 pcf oy Liquid Limit ' 40 max. 41 min. 40 mox. 41 min.
DA 1 = BEREM i o Minimum lateral pressure coefficient 25 T : Plasticity Index & max. . © NP 10 max.. 10 max. 11-min. 11 min.
S SR 26-0 - Maximum lateral pressure coefficient .50 > : ' : U_ng’ ??95 ;’L Si'gm‘ﬁ,cant Stone Fragments, Fine- ' Silty or Llayey Gravel and Sand -
o o B onstituent Moteriols ‘Gravel & Sond Sand-- - ‘ _
S o ] COVEF to reinforcing: 3" w.n.o. -8 : General Rating os Subgrade SO E ST collent to Good '
b N _ 3 The wingwalls have been designed for general site cona’.rtfons N . i
5 _ _ _ 1o T ; vall b ble for the struct N . — Wingwall anchor NOTES
N i R 1 .- 7 s 13 %o e project engineer shall be responsible for the structure's = - /_ 1. BACKFILLING OPERATIONS WITHIN THE C.B.Z. ‘SHALL BE PERFORMED IN'LIFTS OF 8
N o ] T & oy L [ N Y ~  suilabllity to the existing site conditions and for the hydraulic e @ g OR LESS (LOOSE DEPTH).
o= TR B | 4 : el - evaluation, including scour and confirmation of soil conditions. 4 o ' _ 2. MoXMoM DRY DENSITY SHALL BE DETERMINED 8Y AAS“TO 7-99 OR OTHER APF'ROVED ‘
SRR wwz - *“ o ww4 - T L{) 4. Frior to construction, contractor must verify ol elevations S S " Backfil per | 3. BACKTILL SHALL BE COMPACTED IN LAYERS UNTL THE DENSITY IS NOT LESS THAN
LT w o =0 ” . R~ N = . shown through the engineer. g a . 40 weep specifications 95% OF THE MAXIMUM DRY DENSITY. S
S ‘u'«, R e "? L h = . hole Finished Grade o -
~ o hole, Typ. i N o 2 1 -] . o Limits of
_ . - _ B : S 5T T I=0T ) Excavation
vl - /"- Precast pedestaf/footmg ' Precast pedestal/footing = . 1" grout N ?ﬂnﬁfw‘%ﬁﬂ Min}
I IR TR / _ o ‘ _ _‘? o Note:
S rh Cﬁll ‘;2;'83 : - i . oy e |t O 1. Minimum 1° grout under / .
1L | T Y e S IR = ' - wingwall leg & anchor stem.’ i il
: ;ﬁ iny E il TJj S S L R P : : | ‘ _ : _ 2. Area between wingwoll fooling T ;é_:‘_;“sgs.q 0% 05395
" toveling o MR E 11 A o o R | I‘ | AL NP i 4 and wingwall anchor shall be ' B A it A
Tb_fevz:mg g;out ' E _ ‘ ¥ - l - ' , F - I ) = “grouted solid before backfilling. .- ' 0 gggg%oggae qggoe Qggce“ :
others, Typ. g e e 1. R 8 o _ : 5 o A o S . . Pracast wingwall - 1 23, " (Do Soge | :
4 i - : , RN S o . @ 4 ) $ B I \—Grout : 9‘"‘" |t R o Nt of ited
. o Lo _ . - S B i ; . i t S _ ; ™ S . R by oth A A TN - Bockfil Zone (C.8.2)
L 420.00 S v ' — 3 ——— — £, 420.00 | y others . o ey ' B
o | ’ g-0" ;! : 20" 7};0 : ! : g0 =|[ o g ‘a&-' r—— " \—,;4’4 stirrups @48 /; . Oqgé“?o %
B ” -' ' . - ' | . pn N ’ o g
(Q)anwgﬂ connection” p[gteg P-1. Pedestal/footing (2)Wingwall connection plates P-3 | - 3" o (Tw. J-6 346 TEB 4] o :
on backside of wingwall g’osu‘ge ?grdwparf.-y Tip. m ELEVATION A A (;n bgc!;sr?ejo;;? wmghwali _] N ____.._.(_}ﬂ_ (94 7 ] sty -
- See Detail 1 this sheet — ... o€ Footing Lelql I FERTFT ee Detoi /s shee of
St et Sty i = e (N\TYPICAL WINGWALL DETALLS | e
o  Scale: N.T.S. ey DA PN TE
_, S PP R — _(E)Guardrail Anchors g ‘ \—/ W/NGWALL BACKF/LL REOU_/REMENTS o
* Heodwall raised to allow’ guardrail anchor - ..~~~ B , R o o R -Cast in by CSY R o : _ _ . . A
to fit within headwall & prowde proper R o412 g Precast headwall = Top of culvert- | . Supplied by others N/ . B
- bolt projection. _ : .fr : A : 278" R - See detail sheet 2 of 2 — E L
- ' - f ] i — ! L : S
o EL 43732 = - / / P 4t o 3/8" | BAR LIST | o
% N _ B { k_ 1 6 3/8 S ; SRR MARK } QTY. | SIZE a TYPE | LENGTH o k . o
S | | ™ . ALL REINFORCING TO BE Z-BAR 5 | 8 | # | 570" | 3 - A IO PO
R A R Vaa. T N N ) & @& GR 6O(VTAOT LEVEL 2) ; 4' " . e 8 3
‘ R o ' gt - R | . : ¥ Pl ysv - _ . _ — T 3-2" - L
"l 43360 E 2670 £l 43360 Rl 1~ = T - | T S A o I s
] | ' 1% '@ | N (2) b, by, by through bys by | 4 | P Str. | 4-3" - RIS [
S E o \\ r ‘g ' .} l. bZ bar bors Y b4 . _ b4 -1 )#15 — Str. 2-2 Ml: BN
% |3 1 b | ' ' 7. — o
.S Q| j{ ol . 1 G . | | (Tp.) ; } 7{1@ bs | 2 | #5 | -z N G— - > 3
N L Wl = — i T | 1 ek ’ ' : by | 1| # | gt | 1 | — ' - :
;z Sf, _a‘*_ | . 0"; E‘ e B : :l Ei [ {4)1'¢ ihfeaded studs - ﬁl_ : —6/—"@—'—@—-@-'—@-!}-—’——"? , :E bs : z}"5 4‘ ,” ) 1 (:- ) B
bl B BN ‘ //“4%%&,0 : oy S S g k -1'_ e ! 7 | P | 5= I — T rpes
5 ”at:}’-_ - hole, Typ. 5 | R -] o o (6)Addl #7 bars , bg | 1 | #4564 1| —— 1-0" .
™ - Tt 2 R - = ™ 3/8" plate T 6 5’ ‘ o
ji o /— Precasf pedesfaf/footmg Precast pedestal/footing ‘ T Dl — , bg | 1 # | 5-8" / — ) ¢ P
s P _ : T : RN — e b PV A 5= )1  — : o
- =t -], 424.83 - o : _ , AL e e 10
' 1 nls I Culvert Base S T Ref?fnca? ZTQA%QOCZGWWQ o PLAN by | 1 | M4 6-0" | 1| lpe 3
1 ' R S ' I andard S5~ - —— : -
1. .rq iy [ 13 'ij) S o . S _ , . B ) 2::. or (t}P.) b;z i . #5 5'mt 1 - #’5 D""?SB""‘B Pfafﬂ
y IE S B B F\GUARDRAIL ANCHOR DETAIL - __ i — End dnchor
1° leveling grout } - N b BRI o e i F7 B U Scale: N.T.S. @] . Note: Additional ‘reinforcing b’»’_ 4 # 6-J 7 _ M
by others, Tip. ' Fj ‘ o @ - E B R B R SR _-_@ S I |>—ﬁy4 @ 18" f@%“ffed at wggwallfangharsl/ Note: "Str.” denotes straight bar. s
£l 420.00— : t — 1 e T o R — | £l 420.00 N C) . 40 ,8,. and around edges of wingwait- Standard clearance = 2" o
- . o f , 9-0 : 2 -0" Typ. : I 9-0 ! :‘/:'7 #3 bar EF. around perimeter 5" (4)spaces , ' o
(2)¥ingwall connection plates P-4 (Q)anwall connection plates p-2 | . Pedestal/footing (Z)W ”QWC?” connection plates P~1 : o - of wingwall @ 12" . .
.on backside of wingwall _ .on backside of wingwall c!osts{re f;fmg?ﬂfeb ?‘P/ /—\ ELEVATION B B 05"‘7 b%CﬁSI?'e? 0;;? W’”%WG";' ‘ : r : - [ | 2
; 7 : : See Footing Detai " Q" ee Detai /s sheet — . . o :
See.t?etafl 4 this sheet. g | Sge Detqf/ 2 f:"f!..‘.:‘. sheet _ g | U Scale: 1/4" = 1'-0 ee _ -~ i /_ { G)Addl ;;“7 bars at anchor b, (Tp.) .. j’? ? .’)a " | |
BT ] Pl 71 1/2" (6)spaces @ 3" sl -
_ : paces @ 3
e Hi= | _ |
e o S _ o | e 7" tp. - I g T ! -T_"r’"iL % 7
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QUANTITY =1

1-10" 6-0" 6-0" . 6-0" 6-0" 110" WEIGHT = 51.19 TONS
| | C1-BILL OF MATERIALS / EMBEDS
CSI ID# DESCRIPTION QTY [UM|COMMENTS
CT-00005 CONSOLIDECK SALTGUARD (SILANE SILOXANE) 1.30|GA
4 0 12 = EM-0005A 1" X 6 " PRESET WING INSERTS 4|EA
(3MK 501 (7)/# o (5 06" (2)#5 @ 12 EM-00033 3" FOAM CORE PVC 7IFT
I G J,fg o '=0" Ip. DTJ DBSAE #5 X 18" Z-BAR GR 60 VTAOT LEVEL Ii 86 |[EA |DOWEL BAR SPLICER
r_p” - Pl _p” DTJ REBAR #4 Z-BAR GR 60 VTAOT LEVEL Il 696 |LB
Typical Layout at each Guardrail Anchor DTJ REBAR #5 Z-BAR GR 60 VTAOT LEVEL I 57|LB
See Section A DTJ REBAR #7 Z-BAR GR 60 VTAOT LEVEL I 2281|LB
MX-FA5000SC30 [MIX DESIGN - FLY ASH 5000 SELF CONSOLIDATING| 13.62|CY
PLAN VIEW C1 HEADWALL - BILL OF MATERIALS / EMBEDS
/\ HEADWALL REI NFORCI NG DETAI L DTJ GUARDRAIL ANCHOR 5|EA |SUPPLIED BY OTHERS
I"x 6" preset wingwall insert DTJ DI #5 X 18" Z-BAR GR 60 VTAOT LEVEL || 86|EA |DOWEL IN
U Scale: 1/4" = 10" Typ. 2 places, Qutside face DTJ REBAR #5 Z-BAR GR 60 VIAOT LEVEL 86|LB
27 g Precast Heodwall Near & far wall _\ g MX-FA5000SC30 |MIX DESIGN - FLY ASH 5000 SELF CONSOLIDATING| ~ 1.78|CY
- . - See Section A - . -
_|107 26-0" span _107 =1 \ 10-2 _ C1 Culvert Rebar Schedule C1 HW Rebar Schedule
1'-10" 60" 60" 60" 60" 1'-10" 5-0" 9" 41/2" Typ. MK QTY LENGTH MK QTY LENGTH
~ -~ — o — - ' | Near wall 401 [#4 16| 10 - 6" 501 [#5 3] 27- 4"
— 402 |#4 8] 27- o0~
. ® @ © ® © [ [ ® © © ® © © [ @ © ‘ @ © [ ® 00 ® © © [ [ ® © © [ ﬁ ‘ R P\ | 77@ ' ~
of || [@] 9] @] [] o] | S Pl | 203|#4 | 104]| 6- 4
;{l - ) ) ~N i _1 | L =4
74— N d { i -4 1/2" Tip. 501(#5 | 2| 27- 4
28" ca | ~ | Far wall
37 i f g © |$ P 701 [#7 32] 18- 0"
Q // t /70/6' 7’—0” 5’ 0" 7’—0" - - - " "
o | 4 places, Top slab Iy Ea —~ O|<—|_’ © | | | 702 |#7 20| 27 0
1| \ HE |
1 \ [/ 1 \
45 DBS @ 12 (7)#5 DBS @ 6" 3 Jift hole
Typ. at each Typ. at each Near & far walls
Guardrail anchor Guardrail anchor for stripping
/\PLAN VIEW U Scale: 1/4" = 1'-0"
(5)Guardrail Anchors U Scale: 1/4" = 1'-0"
Cast in by CS/ ALL REINFORCING TO BE 7-BAR
Supplied by others Precast headwall i o GR 60(VTAOT LEVEL 2)
\ Slope Top of culvert 7 5/8 - - -
_\ \ Precast headwall 10" /— Guard(a/'/ Anchor
3/4” Chamfer 7')/;7.\‘_\<_>| Cast in by CSI
1 7/8" LN I 111 N I N N D U D D A U A N N (/00 0 O 0 Y -7 X A Supplied by others
I I — 3" bolt projection—" _— (3)MK 501
|
1'-4" ORI
JJ 91/2” to 11 7/8"/' ,/» Top of Culvert
10" 260" | 10" ‘
o i o I R —
27-8" A >
. Ty #5 DBS/DI @ 6”
2" ¢l 1= H— #5 DBS/DI @ 12”
m PARTIAL ELEVATION Typ. \AYV See Headwall Reinforcing Detail
Plan Vi
-/ Scale: 1/4" = 1'-0" (2 so1 7 TEY
g Uhffﬁ o artrSORlBNAT.S.
10" 260" 10"
MK 403 @ 12" MK 402 @ 10"
| [ /
5 ) R — - 6-9 1/2 Vi
| \ T ALL REINFORCING TO BE
o b o MK 702 @ 4" 7-BAR GR 60(VTAOT LEVEL 2)
8'x & Haunch Tjp. MK 403 @ 6 1/2"
) r=61/2" 1-7" i
» ALL REINFORCING TO BE Z-BAR !
L wuk 701 @ 57 Typ. —
N P Cover to reinforcing: Q GR 60(VTAOT LEVEL 2) - | |
O N ”
N B 2" top slab ~ . .
=| - MK 401 @ 10" T)p. 11/2" elsewhere o = S
e 3¢l L
\ ALL REINFORCING TO BE Z-BAR GR 60(VTAOT LEVEL 2) — | —
' MK 405 @ 16" Typ. #5 01 43 of each #5 DI
required
1 MK 701
#7 bar
L L HEADWALL

/ -\ REINFORCING DETAIL

o/
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It is understood that no reproduction of this drawing is

thoroughly checked, complies with the contract documents and is adequate
to meet the field conditions. Some dimensions and details may differ
design process. Approval of this drawing indicates that any deviation from
the contract documents has been reviewed and found to be acceptable.
Production will not commence until receipt of signed, approved shop

drawings.
This drawing contains information proprietary to CONCRETE SYSTEMS, INC.

This drawing is disclosed with the understanding that it will be retained
in confidence and its use limited solely to the purpose for which it is

disclosed.
authorized without permission from CONCRETE SYSTEMS, INC. and that it

Contractor is to verify that all information shown on drawings has been
will be returned to CONCRETE SYSTEMS, INC. upon request.
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QUANTITY = 2

WEIGHT = 30./8 TONS

C2-BILL OF MATERIALS / EMBEDS

CSI ID# DESCRIPTION QTY |UM|COMMENTS
EM-00033 3" FOAM CORE PVC 7\FT
JS-00002 1"X1"CLOSED NEOP GASKET 49 |FT |AROUND BELL
DTJ REBAR #4 Z-BAR GR 60 VTAOT LEVEL Il 824 |LB
DTJ REBAR #7 Z-BAR GR 60 VTAOT LEVELII 2667 |LB
MX-FA5000SC30 [MIX DESIGN - FLY ASH 5000 SELF CONSOLIDATING| 15.2|CY
C2 Culvert Rebar Schedule
MK QTY LENGTH
401 |#4 20 10"- 6"
402 |#4 10 27 - 0"
403 (#4 104 7- 37
701 |#7 38 8- 0" % N
11-6" 702 \#7 23| 27- 0" =l Z
27-8" - — a|o
- P - -4 10-2 |2
10" 0" span 10" Sl
6-6 3/4 Wl
o
1-6" b \T —————————————————————————————————— T/ | \T———— ———————— —
\ = o N — == 17'-6"
2-8" \ | | \ —
o 30 lift hole
| 50 lift hole ce | o | ce. Near & far walls
| 4 places, Top slab | N | for stripping
I o ™ I
| e, |
s | o o | - ==
1-6 I o !
I L I
1Ly | ~1 Y |
- 7 .
\_-/  scale:/a"=10" -/ Scale: 1/4" = 1'-0"
2
O
o
Clojo|~|o|v|s|m|o]|— 3
a4
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5 £ . ~
sz &9 230 -
835604 ST T
O& ,,0B 0 No*¥os
8 » © g-‘:’ o< EE: '_
<5287 b5 2?
55E58, ¢ 5o5% "
z022c g W'z0~Z&
£588°°¢% T
o £+ =
5392558 | zpdegf
c35° 8¢5 O3¢5
27-8" 502820 2202”8
- - 5588555 | Lgfge]
107 26'-0" 10" cEoEEYx 5So38¢w2
O80CEnzg L PT Lo
) ) 2°golod SO X3Z 5
/*MK 403 @ 12 [MK 402 @ 10 ELT8E3E cEe-8=
ST s = 2.2 2eh
I | A I~ = Sy 2F 8 SSE>X cuw
B L T 82E5%68 % £3ozel
» -CQ';.%E_-CE “C-)'U%O.‘L’O
1 ” " MK 702 @ 4 ""g-_c—)'og_‘tgg Ea(g:"éEZ
8x 8 Haunch Typ. MK 403 @ 6 1/2" 20cL0c0 0wl ndoS
5558 5E . 58-S
b o >®_U_.‘:,<3"6 _,_,_6-0345:_._,
» ALL REINFORCING TO BE Z-BAR 0306 .06° & Swo
L —wk 701 @ 57 Typ. K 2928482 Spo2273
N / Cover to reinforcing: ~ GR 60(VTAOT LEVEL 2) .@% ° c $E'§ ;@w*—"é ?‘E)
© 1 ” AN L2EGT 222 5
L] MK 401 @ 10” T 2 top slab ~ 52-2885 . | $:843°®
=| il WP 11/2" elsewhere o $98 . 550 2EEonN
S 3¢ = £2EEDY35s Se2*
= X ~— c 5 o®n o O 0 .‘2.‘2085:
\ ALL REINFORCING TO BE 7-BAR GR 60(VTAOT LEVEL 2) 85258545 S E
MK 403 @ 18" Typ.
A MK 701
#7 bar
‘ LA LA
U Scale: N.T.S. w Scale: N.T.S.
. L . . . . STATE AGENCY
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7o QUANTITY = |
1"-0" e o WEIGHT = 3341 TONS
2045 @ 12" 2045 @ 12"
(3K 501 (,)f 0" Tip. (,)f 0" Typ C3-BILL OF MATERIALS / EMBEDS
Si; ' CSI ID# DESCRIPTION QTY |UM|COMMENTS
T\ ; ; ; ; CT-00005 CONSOLIDECK SALTGUARD (SILANE SILOXANE) 1.30|GA
1 i 1 1 1 1 EM-0005A 1"X 6 " PRESET WING INSERTS 4|EA
EM-00033 3"FOAM CORE PVC 7|FT
1'-10" 6-0" 6-0" 6-0" 60" 1-10" JS-00002 1"X1"CLOSED NEOP GASKET 49|FT |AROUND BELL
) : DTJ DBSAE #5 X 18" Z-BAR GR 60 VTAOT LEVEL I 86 |EA |DOWEL BAR SPLICER
Typical Layout at each Guardrail Anchor DTJ REBAR #4 Z-BAR GR 60 VTAOT LEVEL /I 784|LB
See Section A DTJ REBAR #5 Z-BAR GR 60 VTAOT LEVEL I 57|(B
PLAN VIEW DTJ REBAR #7 Z-BAR GR 60 VTAOT LEVEL Il 2539|LB
HEADWALL REINFORCING DETAIL MX-FA5000SC30 |MIX DESIGN - FLY ASH 5000 SELF CONSOLIDATING| 14.72|CY
/\ C3 HEADWALL - BILL OF MATERIALS / EMBEDS
U 978" Scale: 1/4" = 1'-0" DTJ GUARDRAIL ANCHOR 5[EA [SUPPLIED BY OTHERS
—-— - DTJ DI #5X 18" Z-BAR GR 60 VTAOT LEVEL II 86 |EA |DOWEL IN
10 260" span 10 1.6 DTJ REBAR #5 Z-BAR GR 60 VTAOT LEVEL I 86|LB
» » 1'-4” 10-2
# T)ggsat@egh ; )Z#i thgc h@ 6 - - T - C3 Culvert Rebar Schedule C3 HW Rebar Schedule
Cuardtail anchor Coordrai onchor - - _ MK QTY | LENGTH MK | QTY | LENGTH
wy 401 #4 18] 10- 6" 501 [#5 3[ 27 - 4
/A S Y - — — — — — 7 = S Wy E—— R
- Wl f ‘== 37 poe ST It PR R S
- - o "o o SERL = 1 Near & for walls 403(#4 | 104] 7 - 15"
5-0 |, 5 for stripping
” . ’ ” /_
38 lift hole ’n* ' n” 2_8 ] ] "
4 places, Top slab .,/ 3-0 1'-0 g ||7ao 501|#5 | 2| 27 - 4
:\T | 701[#7 | 36] 18- 0"
= ) 702 |#7 22| 27 - 0"
:(0 T S sE s = == = ———————=———"————————————— . 7 -J | 4 7/2 Typ
R S ¢l | Near & far wall
N T ]
r-10" | | 60" L 60" L 60" e A pgr I e 50" [ 9”
1"x 6" preset wingwall insert
Precast Headwall p g
reggj Seigory:a i Iyp. 2 places, Outside face j
/\ PLAN VI EW Near & far wall
(s oro /—\R. SIDE ELEVATION
(5)Guardrail Anchors
Cast in by CS U Scale: 1/4" = 1'-0"
Supplied by others Precast headwall ALL REINFORCING TO BE 7-BAR
\ Slope_ fop of culvert — . e GR 60(VTAOT LEVEL 2)
5 | = — — Precast headwall N 70”‘ /— Guardrail Anchor
1 7/8" TTrrgrr r v rrrrrr r v rrrrrrr v v rrfrrrr v v TqQirroey 91/2" 34 Chomer T _\<+| e Cast in by CSl
I | — \_ Supplied by others
AJ g LV 5" bolt projection—" _— (3K 501
10" 260" 10" » 0 Top of Culvert
| | 91/2" to 11 7/8 , ,/’
27}_8” ‘
A 3
7\ PARTIAL ELEVATION v 1 7o 085/ 06
A el #5 DBS/DI @ 12
U Scale: 1/4" = 1'-0" Typ. \AYV See Headwall Reinforcing Detail
(Z)MK 501 Plan View
27-8" N SECTlON A
— — ALL REINFORCING Tt
70;, 26;_0» 70;, U?.DAD o RONTHOA ﬂ/:lNzT S.
MK 403 @ 12" MK 402 @ 10"
| [ f o
L & A - 6-91/2 Vi
= \ T ALL REINFORCING TO BE
- A MK 702 @ 4" 7-BAR GR 60(VTAOT LEVEL 2)
8'x & Haunch Tjp. MK 403 @ 6 1/2"
] I-61/2" 17 )
» ALL REINFORCING TO BE Z-BAR !
A wk 701 @ 5 Typ. ——
N P Cover to reinforcing: Q GR 60(VTAOT LEVEL 2) - | |
O N ”
N » 2" top slab ~ . .
= X‘/— WK 401 @ 107 Typ. 11/2" elsewhere N S S
) 3¢ -
\ ALL REINFORCING TO BE Z-BAR GR 60(VTAOT LEVEL 2) — |
MK 405.©.75" Tip 43 of each #5 DI
#5 0/ ,
' K 701 required
o #7 bar
v L L HEADWALL

/- \REINFORCING DETAIL
U Scale: N.T.S.
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thoroughly checked, complies with the contract documents and is adequate
to meet the field conditions. Some dimensions and details may differ
design process. Approval of this drawing indicates that any deviation from
the contract documents has been reviewed and found to be acceptable.
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187 1/4" QUANTITY =1 @
- 10-9 1/2" 54 | B} WEIGHT = 23,02 TONS
‘ /\ FOOTING SLAB - F1 - BILL OF MATERIALS / EMBEDS
CSI ID# DESCRIPTION QTY |UM|COMMENTS
EM-00078 8T SPREAD ANCHOR #FL119/P94 4|EA
EM-00125 BOLT POCKET PLATE (GALVANIZED) 2|EA
% RM-00013 REBAR #4 BLACK- GR 60 424|LB
17 > RM-00015 REBAR #5 BLACK-GR 60 40’ 264|LB
RM-00017 REBAR #6 BLACK-GR 60 40' 128|LB
See Vertical Shear Key MX-FA5000SC30 [MIX DESIGN - FLY ASH 5000 SELF CONSOLIDATING] 9.11|CY
This end only Block—out for anchor FOOTING PEDESTAL - F1 - BILL OF MATERIALS / EMBEDS
A C XZ’ . o / RM-00013 |REBAR #4 BLACK- GR 60 |
\ Ftg. Slab - F1 Rebar Schedule Ftg. Pedestal-F1 Rebar Schedule
_ MK QTY | LENGTH MK QTY | LENGTH
‘ ‘ 201[# | 26| 12- 0" 202[#4 | 17| 8- 3 °
| n r ., 402 |#4 26] 10 - 9 "|MAX 403 |#4 9] 1- 8" 5lo
13 | J /=0 : 405 [#4 4] 10~ 8" s
N | N ¥ e
gy a1 = 501[#5 | 40] 6 - 4" ol
| 2
| . 601(#6 | 6] 14 - 3 "|WAX
~ 8" 71_2:: 8"
B ] /
ol b N o
NN J 1
Ly ! ‘ — —
| ”
. 8T Spread Anchor, Galv. 5
. o # ploces, Tap of footig v - Precost
| ” ”
N / —o” || 1
Pl 5 o =l
] - /\ PEDESTAL KEYWAY
8 5 5/4 70’_7 7/2" U Scale N T S
L A —=— 2" ¢l. top face (5)MK 402
/" \PLAN VIEW N ' ” .
85 3/4" \_-/  scale:3/8"=10" 2-6 X | w103 012 S
- - See Pedestal Keyway —| 2" ¢l 3 sides . .
W - x
'I_ L] ‘ L] ]
| i L—See Vertical Shear Key , » Olo|o|~|o|v|t|m|~|—| D
E . Pedestal /footin . °L MK 402 @ 6 1/2 — ¥
N | Block—out for anchor Pedestal/footing ! / This end only : cén‘er//ng o 3
*y | - centerline i ™ Damm Gl e 402 7 T ©
See Plan View , , , N i . P < = c _
| See Footing Joint Deta//—\ :L: > © c 3 S SJ =
‘l 0 [] o o w‘:— Z (OO}
= = = = = = = = = = 0T o5 8 c” B
} b ~ T - X i \'“n i I ° 820528 G505
) &ﬁ ~1 0 | | X T T ) See Section 5-B 80°EE 85 &8s oo
5| e | | = B * v - < for UK 501 © 5" —] " Kk 501 @ 5 ,2823553 0gEess
N | See Footing Joint Detail | | N reinforcing detail °5E8%¢ 3 0225,
‘ | This end only | | ' o ze02g s EEEUZ#}
J . . e v . . o ° . . . o © 0O O “— [2] o
’ ” , 2 ) ” 1N 'Uq')"-'Ea-l o D:._,;,%,_U)_:
1-0" 1 | L gait Pocket piote - 176 e 176 - s N WK 402 @ 9 /8~ cES,2%y 058°2%
Tp. Near & for walls 8'-5 3/4" 10-11/2" 90" MK 401 @ 10" 1/8B 9-0" cSEE,25 855°% ¢
— - ;#mgi’-o'a 02 Gha
SECTION C-C $85355% S 1T
/T ELEVATION /~\ELEVATION A-A /" REINFORCING DETAIL sEeELin | sgelgs
52gglod S8 >8Z 5
U Scale: 3/8" = 1'-0" U Scale: 3/8" = 1'-0" U Scale: N.T.S. gé’%é%i’“ﬁ §§%§8§
EE%SUSE g&’gfgg
z 2 O+ =0
FO0TING v | siaggdy | STIESY
” SLAB_\ | 5553585 ILE
- e SesfTec | ERifes
— A+ ¢ PEDESTAL 3/8" : 20852568 200885
o sy TG D ] ;o ]| | el
MK 405 © 48" — ’ - _ - | 5 ALL REINFORCING TO BE ASTM A615 [ . A 2828 ,8° §y5 .«ggg
s 1y (REBAR)GR 60, BLACK % 95 o 8.3 Y-
7 T g — . V A _.£58% gge 3
NC— N ol Y A D ‘ N 82,5558, | E3Suel
4 R & % & | | [SS M) ST @ C & ON
: R : 5 . ,, X = C | $EEpsfED | cetins
) 0 . ) S 3172 27 ) §0,280050 22 8%5=
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3” cl. & . ‘e 2 ~ D 3 4” 2‘-
. i h | 8-7 3/4" | 3/4" CHAMFER / )
3-6" MK 405 A B ! ! (TYP)
4 bar 10 1/2 | MK 401 N
= - #4 bar
SECTION B-B e 501
ar
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QUANTITY =1 &
WEIGHT = 21.9/ TONS
Ftg. Slab - F2 Rebar Schedule
1722 1/4” MK QTY LENGTH FOOTING SLAB - F2-BILL OF MATERIALS / EMBEDS
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Section 1

Summary of Design Information

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

COMPUTER PROGRAMS:
Mathcad
STAAD Pro
CSI LRFD Wing wall Spreadsheet

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

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

Earth Cover: 0.5~ 1.0°

Live Load: HL93



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



CONCRETE SYSTEMS INC., STRUCTURAL DESIGN 1of12
9 COMMERCIAL AVE., CALCULATIONS
HUDSON NH. 03051

LRFD METHOD Reference Dwg:

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

REFERENCES:

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

2. AASHTO LRFD Bridge Design Specifications

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

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

DESIGN PARAMETERS:

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

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

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

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

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

AASHTO Egn 12.11.2.2.1-2

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

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

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

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

D:=6.ft Wheel spacing across

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

Live Load: Design Tandem

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

I'=maz (1,1 I=1.309

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

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

D:=6-ft Wheel spacing across

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

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

E

perp

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

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

H2:=H1+ClearRise=12.333 ft

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

Minimum (EMIN) top of wall

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

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

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

minimum lateral earth pressure
maximum lateral earth pressure

bottom of wall

w,, = H2 - LEPMIN =431.667 %ﬁ

Wep,:=H2+ LEPMAX =863.333 ﬂ
ft

Approaching Wheel Load (Surcharge) : (AWL)

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

Internal Fluid Pressure: (IFP)

Wy, =7, *ClearRise«1. ft =624 of
ft

03/17/15

bottom of wall

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

Design Load Combinations:

The following load combinations are considered:

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

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

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

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

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

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

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

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

the slab - Load Cases 400's.
Where,

* DL - Dead Load;

e LL-Live Load;

* E - Soil Pressure Load;

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

26ftx10ft-Input and Design.mcdx



CONCRETE SYSTEMS INC.,
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HUDSON NH. 03051

STRUCTURAL DESIGN
CALCULATIONS

STAAD.Pro ANALYSIS RESULTS:

50f12

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

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

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

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

Max Shear in Top Slab

TOP SLAB, BOTTOM REINFORCEMENT; Members 3 & 4:

Shear Capacity

fo=5 rebar clear

distance

ksi c:=1.5-in

d1:=0.9.d=12.656 in

dpy=0.72-t=11.52 in

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

dy:=0.875+in

d
d::t—c—é’:14.063 in

bar diameter

/6::2

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

V,s=(1.852.10") ibf

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

03/17/15

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

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

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

Aggini=12+in+t-0.002=0.384 in”

Positive (Inside Face) Moment:

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

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

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

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

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

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

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

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

M
e:=—3+/d—§):97.134 in

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

Top Slab: Bottom Distribution Reinforcement:

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

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

A, =0.347 in”
0

sd =

Walls: Members 1 & 2

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

distance 4

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

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

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

Agpin=12+in-1,.0.002=0.24 in’

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

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

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

if (¢M,> M.y, “OK” ,“NG”) = “OK”

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

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

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

§

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

d
d=c+-2=1.938 in

2
Ye:=0.75 Class 2 Exposure factor

d

Be=1+—=°  =1.197

0.7+ (t—d,)

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

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

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

M
e=—"+ (d——t-\. =25.211 in

N 2)
§=0.7410.1.{€) = 1.053 o

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

=1 1404

1 jled

e

M, +N,- (d—i\-

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

A,ejleid

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

Class 2 Exposure factor

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

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

Inside Wall Face Horizontal Reinforcement;

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

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

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

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

f,=60000 . psi

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

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

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

N,

8

M
e:= 3+./d—i\.:63.4 n
\ 2)

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

AASHTO Crack Control: Wall (Critical Ns)

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

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

M
e:= s+,{d—i\.:63.4in
N, A\ 2)

=0.74+01.1€) 21,207
\d)

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

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

700 d

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

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

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

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

al:=d=13.563 in

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

CHECK DEFLECTION:

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

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

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

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

Allowable Displacement: 1/800 of Span Length

AllowDispl := Span =0.403 in
800

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

03/17/15 26ftx10ft-Input and Design.mcdx
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26’ x 10’ 3-Sided Culvert: HL.93
0.5’-1" Earth Cover Incl. BM & SF diagrams
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PAGE NO.
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STAAD.Pro V8i SELECTseriesS

Version 20.07.10.65
Proprietary Program of
Bentley Systems,

Time= 9:50:47

USER 1ID:

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

STAAD SPACE

INPUT FILE: 26x10-HL93-fixed.STD

2
3
4
5
6
7
8

.
.
.

9.

10
11
12
13
14
15
16

.

17.

18
19
20
21
22
23
24
25

.

26.

27
28
29
30
31
32
33

.

34.

35

.

36.

37

38.

VIKINGSCANYON \Departments'\Precast

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

END JOB INFORMATION

INPUT WIDTH 79

UNIT FEET KIP

JOINT COORDINATES

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

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

E 580390

POISSON 0.17

DENSITY 0.15

ALPHA 5.5E-006

DAMP 0.05

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

3 4 PRIS YD 1.33 z2D 1
CONSTANTS

MATERIAL CONCRETE5000 ALL
SUPPORTS

1 FIXED BUT MZ

2 FIXED BUT MZ

MEMBER OFFSET

3 START 0.415 0 0

4 START -0.415 0 0

1 END 0 -0.666 0

2 END 0 -0.666 0

DEFINE MOVING LOAD
***TRUCK

TYPE 1 LOAD 1.13 4.522 4.522
DIST 14 14

***TANDEM

2]

*

*

*

*

*

* Date= APR
*

*

*

*

Inc.
1, 2015

*
*
*
*
*
*
*
*
*

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

1

TEAL26x10-&

i

Wednesday, April 01, 2015, 09:54 AM

1 Rage 1 of 38



wednesday, April 01, 2015, 09:54 AM

STAAD SPACE 7 -- PAGE NO. 2

39. TYPE 2 LOAD 3.532 3.532

40. DIST 4

41. * Kk Kk

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

44. 3 4 UNI GY -0.106

45, SELFWEIGHT Y -1

46. LOAD 2 LOADTYPE NONE TITLE -EMAX

47. MEMBER LOAD

48. 2 TRAP GX -0.863 -0.163

49, 1 TRAP GX 0.863 0.163

50. LOAD 3 LOADTYPE NONE TITLE -EMIN

51. MEMBER LOAD

52. 2 TRAP GX -0.432 -0.082

53. 1 TRAP GX 0.432 0.082

54. LOAD 4 LOADTYPE NONE TITLE -AWL

55. MEMBER LOAD

56. 2 UNI GX -0.21

57. 1 UNI GX 0.21

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

60. 2 TRAP GX 0.624 0 0

61. 1 TRAP GX -0.624 0 0

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

64. 3 4 UNI GY -0.064

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

67. TYPE 1 -41.415 10.666 0 XINC 2

68. LOAD 30 LOADTYPE LIVE TITLE LOAD CASE TANDEM

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

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

69. LOAD GENERATION 9

70. TYPE 2 -17.415 10.666 0 XINC 2

71. ***TRUCK

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

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



STAAD SPACE

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

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

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

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

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

75 6
COMB
75 6
coMB
75 6
COMB

.75 6

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

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

.75 6

COMB

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

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

300 COMBINATION

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

.35 4 1.75

LOAD CASE
35 4 1.75
LOAD CASE
35 4 1.75

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

LOAD CASE

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

-- PAGE NO.

-MAX MOMENT INSIDE

-CRACK CONTROL-MAX OUTSIDE

Page 3

Wednesday, April 01, 2015, 09:54 AM

of 38



Wednesday, April 01, 2015, 09:54 AM

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

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

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

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

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

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

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

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

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

146, **xx

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

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

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

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

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

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

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

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

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

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

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

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

171, #x*

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

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

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

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

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

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

184, LOAD COMB 506 COMBINATION LOAD CASE

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




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

STAAD SPACE

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

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

|RINGSCANYORY

06 1.01 1.0
COMB 507 COMBINATION

.06 1.01 1.0

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

.06 1.01 1.0

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

.06 1.0 3 1.0

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

.06 1.0 3 1.0

COMB 609 COMBINATION
06 1.0 3 1.0

COMB 610 COMBINATION
0 6 1.0 3 1.0

COMB 611 COMBINATION
06 1.0 3 1.0

COMB 700 COMBINATION
06 1.0

COMB 701 COMBINATION
06 1.0

COMB 702 COMBINATION
06 1.0

COMB 703 COMBINATION
06 1.0

COMB 704 COMBINATION
06 1.0

COMB 705 COMBINATION
06 1.0

COMB 706 COMBINATION
06 1.0

COMB 707 COMBINATION
06 1.0

COMB 708 COMBINATION
06 1.0

COMB 709 COMBINATION
06 1.0

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

-- PAGE NO. 5

-CHECK DEFLEC.
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STAAD SPACE

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

273

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

* % Kk

%k *

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

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

***TANDEM

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

.75 6

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

.75 6

COMB
75 6
COoMB
75 6
COMB

.75 6

COMB

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

06 1.01

COMB

3001

06 1.01

COMB

3002

06 1.01

COMB

3003

06 1.01

COMB

3004

06 1.01

COMB

3005

06 1.0 1

COMB

3006

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

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

CASE

CASE

CASE

CASE

CASE

CASE

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

-- PAGE NO.

~-MAX MOMENT OUTSIDE

-CRACK CONTROL-MAX OUTSIDE
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STAAD SPACE

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

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

37 1.0 6 1.0 1 1.0 2 1.0 4 1.0

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

COMB 3007
06 1.01
COMB 3008

.06 1.01

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

.06 1.0 1

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

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

COMBINATION
1.0

COMBINATION
1.0

COMBINATION
1.0

COMBINATION
1.0

COMBINATION
1.0

COMBINATION
1.0

COMBINATION
1.0

COMBINATION
1.0

COMBINATION
1.0

COMBINATION
1.0

COMBINATION
1.0

COMBINATION
1.0

COMBINATION
1.0

COMBINATION
1.0

COMBINATION
1.0

COMBINATION

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

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

-- PAGE NO.

~CRACK CONTROL-MAX INSIDE

-CHECK SUPPORT DISPL,

-CHECK DEFLEC.
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STAAD SPACE

353. 38 1.0 6 1.0 3 1.0

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

356, ***

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

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

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

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

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

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

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

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

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

375. ***

376. PERFORM ANALYSIS

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

SOLVER USED IS THE OUT-OF-CORE BASIC SOLVER

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

]

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

-- PAGE NO.

20
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STAAD SPACE

SUPPORT REACTIONS -UNIT KIP

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

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

FORCE-~Y

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

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

FEET

STRUCTURE TYPE

FORCE-2Z

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

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

MOM-X

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

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

-- PAGE NO.

= SPACE

MOM-Y

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

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

MOM Z

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

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

wWednesday, April 01,

9

2015, 09:54 AM

Page 9 of 38



STAAD SPACE

SUPPORT REACTIONS -UNIT KIP

JOINT LOAD

32
33
34
35
36
37
38
39

FORCE-X

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

19
36
62
84
99
10
15
17

FORCE-Y

W WNDNEFE P OO

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

FEET

STRUCTURE TYPE

FORCE-2

(== le e Ne N NeNel

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

MOM-X

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

(== e oo Ne NN

-- PAGE NO.

= SPACE

MOM-Y

OO OO OO oo

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

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

379. PRINT FORCE ENVELOPE NSECTION 2 ALL

VIKINGECANYON \Departments \Precast IngineeringiCalculationsiCULt

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

MOM 2

(=2 o oo ool

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

Wednesday, April 01, 2015, 09:54 Ax

10

Page 10

o

of 38



-

STAAD SPACE

MEMBER FORCE ENVELOPE

ALL UNITS ARE KIP FEET

MEMB DISTANCE

1 0.00 MAX
MIN

0.83 MaAX
MIN

1.67 MAX
MIN

2.50 MAX
MIN

3.33 MAX
MIN

4.17 MaX
MIN

5.00 MAX
MIN

5.83 MAX
MIN

6.67 MAX
MIN

7.50 MAX
MIN

8.33 MAX
MIN

9.17 MAX
MIN

10.00 MAX
MIN

F

Y

.92

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

LD

w w [9%) w

w w
NN ON OO UOUIOUONONOYNDORNUN

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

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

Ll R |
o O

LD

W W
[Ya Qe

w w

w

w w w w w
NWOWUYNWORNWONWOUNLONDONWORNWYUNDONDWR U

w

FZ

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

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

-- PAGE NO.

wednesday, April 01, 2015, 09:54 AM

11

LD

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

1, AMONGST ALL SECT

MAX/MIN FORCE VALUES FOR

FY/
F2

DIST
DIST

0.00
0.00
10.00
10.00

MEMB
LD
LD

MzZ/
MY

11.66
0.00
-5.52
0.00

DIST
DIST

10.00
0.00
4.17

10.00

LD
LD

LD

18

.94
.92
.44
.23

NwUNooWDn

0.00
0.00
2.14
-1.41

39
39
2
5

[= el Nel

.00
.00
.00
.00

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

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

ﬁﬁﬁﬁﬁ

39
39
39
39

Page 11 of 38



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

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

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

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

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

1.67

2.50

3.33

4,17

5.00

5.83

6.67

7.50

8.33

9.17

10.00

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

MAX/MIN FORCE VALUES FOR

7.58

GSCANYON\Departments\RPrecast &

FY/
F2

MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN

MIN
MAX
MIN
MAX
MIN
MAX
MIN
MAX
MIN

-- PAGE NO. 12

FKednesday, April 01, 2015, 09:54 AM

Page 12 of

38



Wednesday, April 01, 2015, 09:54¢ aM

-—- PAGE NO.

13

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

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



Wednesday, April 01, 2015, 09:54 aX

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

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

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

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



STAADVSPACE

SUPPORT REACTIONS -UNIT KIP

JOINT LOAD

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

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

2 300
301
302
303

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

FORCE-X

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

NN DNNDNNDDNDN &

L R R R I |
R RN NN NN

RN RN RN NN B

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

FORCE-Y

10.

~NO YOO

50

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

73

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

FEET

STRUCTURE TYPE

FORCE-2Z

QO O O o

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

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

00

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

00

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

MOM-X

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

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

.

00

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

~-- PAGE NO.

= SPACE

MOM-Y

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

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

MOM Z

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

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

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

—— PAGE NO. 16

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

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

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

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

STAAD SPACE

-- PAGE NO. 17

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

YIKINGSCARYON \Departnents\Precast Ei




STAAD SPACE

SUPPORT REACTIONS -UNIT KIP FEET

JOINT LOAD

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

7000
7001
7002
7003
7004
7005
7006
7007
7008

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

7000
7001
7002
7003
7004
7005
7006
7007
7008

FORCE-X

HHEHRHEHEFRFOOOORRERHREREODODOODOOO

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

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

FORCE-Y

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

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

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

FORCE-7Z

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

(= el e NeNeNeo Mol

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

STRUCTURE TYPE

MOM-~-X

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

= =ie el e NeNeNoNoNoNoe e Mool el o)

0.00
.00
.00
.00
.00
0.00

o

OO O

0.00

0.00

0.00

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

(=l ele N

-- PAGE NO.

= SPACE

MOM-Y

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

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

MOM 2

OO OO OO OO

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

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

.

00

.00
.00
.00

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

STAAD SPACE ' -— PAGE NO. 19

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

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

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

Page 193 of 38



Wednesday, April 01, 2015, 09:54 AM

STAAD SPACE -- PAGE NO. 20

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

khkkkkkd kT hxk kK END OF LATEST ANALYSIS RESULT khkkhkkhkkkkhhd ok

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

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

JOINT DISPLACEMENT (INCH RADIANS)

JOINT LOAD

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

6000
6001
6002
6003
6004
6005
6006
6007
6008

X-TRANS

CO OO0 ODO0OO0ODODOOOCOOO0DOOO O

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

Y-TRANS

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

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

STRUCTURE TYPE

Z-TRANS

O C OO0 OO0 OOOoOOOODDO O

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

X-ROTAN

OO DO OO OO OO0 OODODOO

FhkkFdkxkkkrxk+ END OF LATEST ANALYSIS RESULT

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

Y-

OO QOO OO OO ODODDOOODOOOO

SPACE

ROTAN

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

kkkkkkkkkkkkokk

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

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

-- PAGE NO.

Z-ROTAN

loaleoNeNaNeNoNeNoNoNel

[=jeoleNoNoNeNeNe

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

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

JOINT DISPLACEMENT (INCH RADIANS)

JOINT LOAD

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

5000
5001
5002
5003
5004
5005
5006
5007
5008

OO OO0 OO OODODOODOOOCO

khkkkhkhhkhkhhk k& d

X-TRANS

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

Y-TRANS

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

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

STRUCTURE TYPE

Z-TRANS

DO OO0 OO0 ODOOO

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

X~-ROTAN

D OO OO0 OO ODOOOODODODDODODODOOO

END OF LATEST ANALYSIS RESULT

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

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

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

Y-

DD O OO OODO DO OOOOODOOODOCO OO

-- PAGE NO.

SPACE

ROTAN

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

R R EEEEEEEERE R

3008 4000 TO 4008

Z-ROTAN

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

-0

-0

00080
00107
00124
00134
00137
00135
00129
00130
00147
00153

00146
00079
00099
00118
00146
00162
00168
00166

00149

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

MEMBER END FORCES

ALL UNITS ARE -- KIP

MEMBER LOAD JT

1 300

301

302

303

304

305

306

307

308

309

310

311

400

401

402

403

404

405

406

407

408

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

WHE WP WR WP WE WEWEWHWHWRWEWRWEFEWREWRWRSWB e W G W =

AXIAL

10.
-9.
10.
-8.

-8.

-8.

-7.

-7.

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

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

-11.

12.
-10.

FEET

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

STRUCTURE TYPE

= SPACE

(LOCAL )

SHEAR-Y SHEAR-Z

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

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

OO0 OO0 ODOODODOODODODOODODODOOODDOODODOOOO O (= -]

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

TORSION

OO0 OO0 OOODOODODOODOODOOODOOOODODODDOOOOO0OO

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

-- PAGE

MOM-Y

COO0O 00O D000 O0ODCDODOODOODOCODODODODODODOOO0OODOODOOOOOOO0OOO

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

Wednesday, April 01, 2015, 09:54 AM

NO.

23

MOM-2Z

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

71

74

42

77

78

46

80

29

12

27

75

55

26

28

97

32

33

01

34

84

67

Page
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STAAD SPACE

MEMBER END FORCES

ALL UNITS ARE -- KIP

MEMBER LOAD JT

409

411

3000

3001

3002

3003

3004

3005

3006

3007

3008

4000

4001

4002

4003

4004

4005

4006

4007

4008

2 300

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

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

N

STRUCTURE TYPE

AXIAL

11
-10

10.
-9.
10.
-8.

-8.

-8.
12.

11.
-10.
11.

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

~-8.

-8

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

-8.

-8.

FEET

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

.12
.87

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

TORSION

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

o O

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

.00
.00

-- PAGE

MOM-Y

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

o QO

on

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

.00
.00

5

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

NO.

24

MOM-~2Z

-22

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

-17

-12

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

82

30

00

61

19

50

61

19

25

80

91

16

41

05

16

74

79

35

46

.00
.71

Dac

a

Wednesday, April 01, 2015, 09:54 AM

e

24 of 38



wednesday, April 01, 2015, 09:54 aAM

STAAD SPACE -- PAGE NO. 25

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



STAAD SPACE

MEMBER END FORCES

STRUCTURE TYPE

ALL UNITS ARE -- KIP

MEMBER LOAD JT

3000

3001

3002

3003

3004

3005

3006

3007

3008

4000

4001

4002

4003

4004

4005

4006

4007

4008

3 300

301

302

303

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

NN UONNONUVONTRDUURNUNMNUNDNORNDUON RN RNAORDOANDU NN

= W W W

AXIAL

-5.

FEET

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

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

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

TORSION

OO OO OCOD OO DODOOOOOODODDODOODDOOOOOODOOOOODOOD

(el eNeNeoNeNeNe)

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

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

Wednesday, April 01, 2015, 09:54 AM

-— PAGE NO.

MOM-Y

OO OO OO0 O0OOOCODOOOOOOO0OODOQOCOOCOODOO0OODOCOOOOOOOO

OO OO OO OO

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

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

26

MOM-2Z

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

24

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

87
45
17
81
11
53
69
.61

o

(]

2

6

o

£



Fednesday, April 01, 2015, 09:54 AM

-- PAGE NO. 27

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

MEMBER END FORCES

ALL UNITS ARE -- KIP

MEMBER LOAD JT

3003

3004

3005

3006

3007

3008

4000

4001

4002

4003

4004

4005

4006

4007

4008

301

302

303

304

305

306

bmbwam.&ubw.&wbu.&w.&m.&ubw»w,bw.bwhu

= U U e s U U s

STRUCTURE TYPE

AXIAL

FEET

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

.61
.61
.62
.62
.07

1.07

1.23

.23

1.39

.39

1.66

.66

1.87

-2.

-2.

-2.

-2.

-5.

1.87

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

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

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

TORSION

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

D OO OO OO OOODODOODOOO

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

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

-- PAGE NO.

MOM-Y

OO DO OO0 OOO OO

OO OO0 OO0 ODODOOCO
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58,

MOM-2Z

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

23

26

18

51

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

21

44
92
91
74

12
16
06
93
46

34

08
23
92
68
40
71
66
18
47

85
43
79
20
19
53

69
45
71
81
37
53
67
61

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

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

307 5 5.26 7.16 0.00 0.00 0.00 22.83

4 -5.26 2.16 0.00 0.00 0.00 38.31

308 5 5.44 7.84 0.00 0.00 0.00 24.49

4 -5.44 1.49 0.00 0.00 0.00 36.36

309 5 5.56 8.51 0.00 0.00 0.00 25.44

4 -5.56 0.81 0.00 0.00 0.00 35.13

310 5 5.61 9.19 0.00 0.00 0.00 25.67

4 -5.61 0.14 0.00 0.00 0.00 34.62

311 5 5.59 9.86 0.00 0.00 0.00 25.18

4 -5.59 -0.53 0.00 0.00 0.00 34.83

400 5 1.08 4.87 0.00 0.00 0.00 9.96

4 -1.08 -0.07 0.00 0.00 0.00 22.18

401 5 1.28 5.21 0.00 0.00 0.00 11.97

4 -1.28 -0.41 0.00 0.00 0.00 24.54

402 5 1.45 5.55 0.00 0.00 0.00 13.63

4 -1.45 -0.74 0.00 0.00 0.00 27.26

403 5 1.59 5.88 0.00 0.00 0.00 14.93

4 -1.59 -1.08 0.00 0.00 0.00 30.34

404 5 1.69 6.22 0.00 0.00 0.00 15.87

4 -1.69 -1.42 0.00 0.00 0.00 33.79

405 5 1.75 6.56 0.00 0.00 0.00 16.45

4 -1.75 -1.76 0.00 0.00 0.00 37.59

406 5 1.79 6.90 0.00 0.00 0.00 16.67

4 -1.79 -2.09 0.00 0.00 0.00 41.75

407 5 1.84 7.16 0.00 0.00 0.00 17.09

4 -1.84 2.16 0.00 0.00 0.00 44.04

408 5 2.02 7.84 0.00 0.00 0.00 18.76

4 -2.02 1.49 0.00 0.00 0.00 42.09

409 5 2.14 8.51 0.00 0.00 0.00 19.71

4 -2.14 0.81 0.00 0.00 0.00 40.86

410 5 2.18 9.19 0.00 0.00 0.00 19.94

4 -2.18 0.14 0.00 0.00 0.00 40.35

411 5 2.16 9.86 0.00 0.00 0.00 19.45

4 -2.16 -0.53 0.00 0.00 0.00 40.56

3000 5 4.49 4.86 0.00 0.00 0.00 15.59

4 -4.49 -0.05 0.00 0.00 0.00 16.35

3001 5 4.65 5.12 0.00 0.00 0.00 17.16

4 -4.65 -0.32 0.00 0.00 0.00 18.19

3002 5 4,82 5.44 0.00 0.00 0.00 18.82

4 -4.82 -0.64 0.00 0.00 0.00 20.67

3003 5 5.08 5.97 0.00 0.00 0.00 21.41

4 -5.08 -1.16 0.00 0.00 0.00 24.92

3004 5 5.29 6.49 0.00 0.00 0.00 23.44

4 -5.29 -1.69 0.00 0.00 0.00 29.74

3005 5 5.45 7.02 0.00 0.00 0.00 24.91

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

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

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

4 -5.56 -2.74 0.00 0.00 0.00 41.06

3007 5 5.61 7.96 0.00 0.00 0.00 26.24

4 -5.61 0.37 0.00 0.00 0.00 45,46

3008 5 5.62 8.49 0.00 0.00 0.00 26.14

4 -5.62 -0.15 0.00 0.00 0.00 45.34

4000 5 1.07 4.86 0.00 0.00 0.00 9.86

4 -1.07 -0.05 0.00 0.00 0.00 22.08

4001 5 1.23 5.12 0.00 0.00 0.00 11.43

4 -1.23 -0.32 0.00 0.00 0.00 23.92

4002 5 1.39 5.44 0.00 0.00 0.00 13.09

4 -1.39 -0.64 0.00 0.00 0.00 26.40

4003 5 1.66 5.97 0.00 0.00 0.00 15.68

4 -1.66 -1.16 0.00 0.00 0.00 30.66

4004 5 1.87 6.49 0.00 0.00 0.00 17.71

4 -1.87 -1.69 0.00 0.00 0.00 35.47

4005 5 2.03 7.02 0.00 0.00 0.00 19.18

4 -2.03 -2.22 0.00 0.00 0.00 40.85

4006 5 2.13 7.55 0.00 0.00 0.00 20.08

4 -2.13 -2.74 0.00 0.00 0.00 46.79

4007 5 2.19 7.96 0.00 0.00 0.00 20.51

4 -2.19 0.37 0.00 0.00 0.00 51.19

4008 5 2.20 8.49 0.00 0.00 0.00 20.40

4 -2.20 -0.15 0.00 0.00 0.00 51.07

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

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

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

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

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

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

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

1.

67

.50

.33

.17

.00

.83

.67

.50

.33

.17

.00

FORCE VALUES FOR

.00

.08

.17

.25

.33

.42

.50

.58

.67

.75

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

MIN
MAX
MIN

Fy/
FZ

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

HORF ORI MR U RS B WO WO W W

DIST
DIST

10.00
0.00

0.00
10.00

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

10.

10.

-0.

-1.

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

10.83

11.92

13.00

-2.

-3.

.05

74

.48

31

.78
.80

2008
2005
2008
2005

207
2006

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

-22

00
63

54
02
27

1000
2007
1000
2008
1000
2007

(=i« el e Ne Nl

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

-- PAGE NO.
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2008
2008
2008
2008
2008
2008

MAX/MIN FORCE VALUES FOR

| MAX. 18

5.42

6.50

10.83
11.92

13.00

0.

FY/
F2

.51
00
.80
.00

DIST
DIST

0.00
0.00
13.00
13.00

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

N OO NN WY
. . s e s s s

MEMB
LD

3

!

AMONGST ALL SECT

Mz /

MY

41.22
0.00
-82.27
0.00

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

-0.
-31.
.85
.50

-6
-41

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

17
41
15

90
69

13
71
94

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

DIST
DIST

0.00
0.00
13.00
13.00

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

LD
LD

OO OO0 00DV O0OODOOODODOOODOOCOOOOD

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

LD

1008

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

MAX/MIN FORCE VALUES FOR

I

FY/
F2

DIST
DIST

MEMB
LD
LD

AMONGST ALL SECT

DIST
DIST

LD
LD

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

FX DIST

8.59 C 0.00

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

FX DIST
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34

-—- PAGE NO.

STAAD SPACE
MAX. 15.67 0.00 111 41.17 0.00 1007

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

0.00 13.00 2008 0.00 13.00 2008 1.57 C 13.00 200

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

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

MEMBER FORCE ENVELOPE

ALL UNITS ARE KIP FEET

MEMB DISTANCE

5.00

7.50

8.33

10.00

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

FY/
FZ

.74
.00
.62
.00

MAX
MIN
MAX
MIN

MAX/MIN FORCE VALUES FOR

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

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

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

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

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

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

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

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

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

)
\
= g L2

L4

b - lax: -3.988 kip

X
- losd o Shear Y
Force - kip

4
Mime: 3.988 kip

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

Max; 41.172 kip-ft

-1 T
M -40.778 kip-ft

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

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

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



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

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

USER ID:

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

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

2
3
4
5
6
7
8

LIXINGSCANYON | Departments\Precast Engi
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STAAD SPACE

39. TYPE 2 LOAD 3.532 3.532
40. DIST 4

41, **%

42. LOAD 1 LOADTYPE NONE
43. MEMBER LOAD

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

46. LOAD 2 LOADTYPE NONE
47. MEMBER LOAD

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

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

56. 2 UNI GX -0.21

57. 1 UNI GX 0.21

TITLE -EMAX

TITLE -EMIN

TITLE -AWL

TITLE LOAD CASE 1-

-- PAGE

NO.

Wednesday, April 01, 2015, 09:55 aM

2

UNIFORM LOAD -COVER 1.0FT

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

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

72. LOAD COMB 100 COMBINATION LOAD CASE -MAX

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

TITLE LOAD CASE LANE

TITLE LOAD CASE TRUCK

TITLE LOAD CASE TANDEM

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

MOMENT

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

OUTSIDE

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

Z RANGES
3

Z RANGES
3

Z RANGES
3

Z RANGES
3

Z RANGES
3

Z RANGES
3

Z RANGES
3

Z RANGES
3

Z RANGES
3

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

89

90.

91.

92.

93.

94.

95.

96.

97.

98.

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

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

11 1.75 6 1.75 1 1.35 2 1.

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

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

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

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

* kK

LOAD COMB

101 COMBINATION

1.75 1 1.35 2 1.

102 COMBINATION

1.75 1 1.35 2 1.

103 COMBINATION

1.75 1 1.35 2 1.

104 COMBINATION

1.75 1 1.35 2 1.

105 COMBINATION

1.75 1 1.35 2 1.

106 COMBINATION

1.75 1 1.35 2 1.

107 COMBINATION

1.75 1 1.35 2 1.

108 COMBINATION

1,75 1 1.35 2 1.

109 COMBINATION

1.75 1 1.35 2 1.

110 COMBINATION

1.75 1 1.35 2 1.

111 COMBINATION

1.75 1 1.35 2 1.

200 COMBINATION

1.75 1 1.35 2 0.

201 COMBINATION

1.75 1 1.35 2 0.

202 COMBINATION

1.75 1 1.35 2 0.

203 COMBINATION

1.75 1 1.35 2 0.

204 COMBINATION

1.75 1 1.35 2 0.

205 COMBINATION

1.75 1 1.35 2 0.

206 COMBINATION

1.75 1 1.35 2 0.

207 COMBINATION

1.75 1 1.35 2 0.

208 COMBINATION

1.75 1 1.35 2 0.

209 COMBINATION

1.75 1 1.35 2 0.

210 COMBINATION

1.75 1 1.35 2 0.

211 COMBINATION

1.75 1 1.35 2 0.

300 COMBINATION

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

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

LOAD CASE

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

-MAX MOMENT INSIDE

-CRACK CONTROL-MAX OUTSIDE

-- PAGE NO.

Page
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STAAD SPACE

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

LY X INGSCANY

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

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

LOAD COMB 500 COMBINATION LOAD
11 1.0 6 1.0 1 1.0

LOAD COMB 501 COMBINATION LOAD
12 1.0 6 1.0 1 1.0

LOAD COMB 502 COMBINATION LOAD
13 1.0 6 1.0 1 1.0

LOAD COMB 503 COMBINATION LOAD
14 1.0 6 1.0 1 1.0

LOAD COMB 504 COMBINATION LOAD
15 1.0 6 1.0 1 1.0

LOAD COMB 505 COMBINATION LOAD
16 1.0 6 1.0 1 1.0

LOAD COMB 506 COMBINATION LOAD

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

-- PAGE NO.

-CRACK CONTROL-MAX INSIDE

-CHECK SUPPORT DISPL.
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STAAD SPACE

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

17 1.0 6 1.0 1 1.0

LOAD COMB 507 COMBINATION
18 1.0 6 1.0 1 1.0

LOAD COMB 508 COMBINATION
19 1.0 6 1.0 1 1.0

LOAD COMB 509 COMBINATION
20 1.0 6 1.0 1 1.0

LOAD COMB 510 COMBINATION
21 1.0 6 1.0 1 1.0

LOAD COMB 511 COMBINATION
22 1.0 6 1.0 1 1.0

* Kk

LOAD COMB 600 COMBINATION
11 1.0 6 1.0 3 1.0

LOAD COMB 601 COMBINATION
12 1.0 6 1.0 3 1.0

LOAD COMB 602 COMBINATION
13 1.0 6 1.0 3 1.0

LOAD COMB 603 COMBINATION
14 1.0 6 1.0 3 1.0

LOAD COMB 604 COMBINATION
15 1.0 6 1.0 3 1.0

LOAD COMB 605 COMBINATION
16 1.0 6 1.0 3 1.0

LOAD COMB 606 COMBINATION
17 1.0 6 1.0 3 1.0

LOAD COMB 607 COMBINATION
18 1.0 6 1.0 3 1.0

LOAD COMB 608 COMBINATION
19 1.0 6 1.0 3 1.0

LOAD COMB 609 COMBINATION
20 1.0 6 1.0 3 1.0

LOAD COMB 610 COMBINATION
21 1.0 6 1.0 3 1.0

LOAD COMB 611 COMBINATION
22 1.0 6 1.0 3 1.0

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

COMBINATION

COMBINATION

COMBINATION

COMBINATION

COMBINATION

COMBINATION

COMBINATION

COMBINATION

COMBINATION

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

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LCAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

-CHECK DEFLEC.

-LL1
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STAAD SPACE -- PAGE NO. 6

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

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

245, **x*

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

248, **x*

249, ***TANDEM

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

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

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

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

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

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

296. LOAD COMB 3006 COMBINATION LOAD CASE

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




STAAD SPACE

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

37 1.

LOAD

38 1.

LOAD

39 1.

LOAD

31 1.

LOAD

32 1.

LOAD

33 1.

LOAD

34 1.

LOAD

35 1.

LOAD

36 1.

LOAD

37 1.

LOAD

38 1.

LOAD

39 1.

LOAD

31 1.

LOAD

32 1.

LOAD

33 1.

LOAD

34 1.

LOAD

35 1.

LOAD

36 1.

LOAD

37 1.

LOAD
38 1
LOAD

39 1.

LOAD

31 1.

LOAD

32 1.

LOAD

33 1.

LOAD

34 1.

LOAD

35 1.

LOAD

36 1.

LOAD

37 1.

LOAD

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

.06 1.01

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

1
C
1.0 2 1.0 4
C
1

1.0 4

1.0 5

Q- O -
o2 o R o
w W

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

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

¢)
.0
OMBINATION

=

OFROQOFOFRQORLOFAO

QrrQ~=Qr

BINATION

=
o

POROQOFRQ~RQRQFRQF0F

o

COMBINATION
1.0
COMBINATION
1.0
COMBINATION
1.0
COMBINATION

(4

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

LOAD

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

-~CHECK DEFLEC.

-- PAGE NO.

-CRACK CONTROL-MAX INSIDE

—-CHECK SUPPORT DISPL.

1eeringiCalcilations \CULVERTS-3sided-Bottom-Open 2015 LRFDYC22312\FEAY26x10-5L93-Spring.anl
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STAAD SPACE -- PAGE NO. 8

353. 38 1.0 6 1.0 3 1.0

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

356, ***

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

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

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

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

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

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

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

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

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

375, ***

376. PERFORM ANALYSIS

PROBLEM STATISTTICS

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

SOLVER USED IS THE OUT-OF-CORE BASIC SOLVER

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

SIZE OF STIFFNESS MATRIX = 1 DOUBLE KILO-WORDS

REQRD/AVAIL. DISK SPACE = 12.0/ 0.0 MB

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

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

SUPPORT REACTIONS -UNIT KIP

JOINT LOAD

12

14
15
16
17
18
19
20
21
22
31

FORCE-X

L
D =N O

OCHNOHPEPFHOOODOQOOKHRMFEFMODOOOOOOOO O H

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

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

FORC

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

E-Y

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

FEET

STRUCTURE TYPE

FORCE-2Z

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

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

MOM-X

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

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

-—- PAGE NO.

= SPACE

MOM-Y

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

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

MOM 2

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

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

Wednesday, April 0i, 2015, 09:55 AM

9

Page 8 of 38



Wednesday, April 01, 2015, 09:55 aX

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

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

379. PRINT FORCE ENVELOPE NSECTION 2 ALL

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



STAAD

MEMBER FORCE ENVELOPE

SPACE

ALL UNITS ARE KIP

MEMB DISTANCE

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

MIN

MIN

F

FEET

Y

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

0.81

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

LD

w o w w
Wk W N WO N U

w
DUV NDUTNNUIND U 0O U oW

Wednesday, April 01,

D

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

FY/
FZ

2.66
0.00
-2.47
0.00

DIST
DIST

0.00
0.00
10.00
10.00

FORCE VALUES FOR

LD

18

VX INGSCANYON),

0.00 MAX
MIN
0.83 MAX
MIN

Departmesntgs\Precast En

0

.76
.66
.27
.96

ineering

ow o wm

Cal

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

39
39
39
39
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[

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

10.00

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

39

39

39

w
O b

w
N UONOONDNONDONONDWUWYW!

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

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

w
VO UTWO 0O & W0ORWNWON

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

OOOOOOOOOOOOOOOOOOOOOO

-~ PAGE NO-.

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

OOOOOOOOOOOOOOOOOOOOOO

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

.00

.00
.00

Wednesday, April 01,

12

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

FY/
FzZ

DIST
DIST

10.00
0.00
0.00

10.00

FORCE VALUES FOR MEMB

LD
LD

DIST
DIST

3.33
0.00
10.00
10.00

LD
LD

AMONGST ALL SECT LOCATIONS

FX

DIST

LD

S

17
2
k2

7.58

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

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

|
—

ANYON \Departpents\Precast Engin

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

18

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

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

-18.64

-22.12

-23.91

-26.23

-28.49

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

OOOOOOOOOOOOOOOOOOOO

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

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

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

OOOOOOOOOOOOOOOOOOOO

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

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

2015, 09:55 aM



STAAD SPACE

10.83 MAaX
MIN
11.92 Max
MIN
13.00 MAX
MIN

3.38
2.22
3.38
2.22
2.16
2.74

-- DPAGE NO.

Wednesday, April 01, 2015, 09:55 AM

13

39
39
39
39
39
39

MAX/MIN FORCE VALUES FOR MEMB

FY/
F2

MAX. 6.68
0.00

[ MIN. -2.74
| 0.00

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

LD

4 0.00 MAX
MIN

1.08 MAX
MIN

2.17 MAX
MIN

3.25 MAX
MIN

4.33 MAX
MIN

5.42 MAX
MIN

6.50 MAX
MIN

7.58 MAX
MIN

8.67 MAX
MIN

9.75 MAX
MIN

10.83 MAX
MIN

11.92 MAX
MIN

13.00 MAX
MIN

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

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

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

MAX/MIN FORCE VALUES FOR MEMB
DIST LD
DIST LD

FY/
F2

VVEINGSCANYON

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

Mz/ DIST LD
MY DIST LD FX DIST

9.91 0.00 39
0.00 0.00 1 2.47 C 0.00

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

4, AMONGST ALL SECT LOCATIONS

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

LD

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

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

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

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

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

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

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




Wednesday, April 01, 2015, 09:55 aAM

-- PAGE NO. 16

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

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

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

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



Wednesday, April 01, 2015, 09:55 AM

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



Wednesday, April 01, 2015, 09:55 aM

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

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

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



Wednesday, Aprii 01, 2015, 09:55 A4

STAAD SPACE -- PAGE NO. 19

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

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




STAAD SPACE

SUPPORT REACTIONS -UNIT KIP FEET STRUCTURE TYPE

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

~-- PAGE NO. 20

= SPACE

MOM-Y

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

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

lFednesday, Aprii 01,

MOM Z

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

DXin

2015,

aliad

09:55 AM



STAAD SPACE

JOINT DISPLACEMENT (INCH RADIANS)

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

kkkkkkkkkkkhkh ok

Y-TRANS

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

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

STRUCTURE TYPE

Z-TRANS

OO0 DO OO OOODDOODODOOOO

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

X~-ROTAN

QOO OO0 DO OO0 ODTOOOOOO O

END OF LATEST ANALYSIS RESULT

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

Y-

OO DO DO OO0 OODOO0OOODOOODOO O

-~ PAGE NO.

SPACE

ROTAN

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

LR RS R R R SRR S S

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

\EINCGSCANYON\Department§

VPrecas

Z-ROTAN

(= eloleleNeNaNe Ro NeNo el

(==l e oo Ne N Ne Nl

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

Wednesday, Aprii 01,

21

2015,

09:55 AM

21 Qf 3%



Wednesday, April 01, 2015, 09:55 aM

STAAD SPACE -- PAGE NO. 22

JOINT DISPLACEMENT (INCH RADIANS) STRUCTURE TYPE = SPACE

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

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

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

LEREEE S EEEEREREEE] END OF LATEST ANALYSIS RESULT kkkkhkkkhohkhkkkk

394. LOAD LIST 300 TO 311 400 TO 411 3000 TO 3008 4000 TO 4008
395. PRINT MEMBER FORCES ALL

ANYON\Departmentg\Precast Epgineering\Caliculations CULVERTS-3$1ded-Bottom-Open Y 2§15\ LRFD\C22312\FEA\26x 1 G-F
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Wednesday, April 01, 2015, 09:55 aAM

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

RCSCANYON\Departments\Precast Ingineering\Galculations\CULVERTS-3sided-Bottam-0peni2gi5 \LRFD\C223i2 \FEAY26X10

-fL93-Spring.and Page 235 of 3é&



Wednesday, April 01, 2015, 08:55 AM

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

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

409 1 11.38 -2.44 0.00 0.00 0.00 0.00

3 -10.14 1.89 0.00 0.00 0.00 -19.39

410 1 10.71 -2.49 0.00 0.00 0.00 0.00

3 -9.47 1.94 0.00 0.00 0.00 -19.82

411 1 10.04 -2.47 0.00 0.00 0.00 0.00

3 -8.79 1.92 0.00 0.00 0.00 -19.64

3000 1 9.53 2.49 0.00 0.00 0.00 0.00

3 -8.28 4.74 0.00 0.00 0.00 -17.09

3001 1 9.26 2.35 0.00 0.00 0.00 0.00

3 -8.02 4.88 0.00C 0.00 0.00 -18.53

3002 1 12.48 2.19 0.00 0.00 0.00 0.00

3 -11.23 5.04 0.00 0.00 0.00 -20.05

3003 1 11.95 1.95 0.00 0.00 0.00 0.00

3 -10.71 5.28 0.00 0.00 0.00 -22.45

3004 1 11.42 1.76 0.00 0.00 0.00 0.00

3 -10.18 5.47 0.00 0.00 0.00 -24.36

3005 1 10.90 1.62 0.00 0.00 0.00 0.00

3 -9.65 5.61 0.00 0.00 0.00 -25.80

3006 1 10.37 1.52 0.00 0.00 0.00 0.00

3 -9.13 5.71 0.00 0.00 0.00 -26.76

3007 1 9.95 1.47 0.00 0.00 0.00 0.00

3 -8.71 5.76 0.00 0.00 0.00 -27.27

3008 1 9.43 1.46 0.00 0.00 0.00 0.00

3 -8.18 5.77 0.00 0.00 0.00 -27.37

4000 1 9.53 -1.47 0.00 0.00 0.00 0.00

3 -8.28 0.92 0.00 0.00 0.00 -9.69

4001 1 9.26 -1.62 0.00 0.00 0.00 0.00

3 -8.02 1.07 0.00 0.00 0.00 -11.13

4002 1 12.48 -1.77 0.00 0.00 0.00 0.00

3 -11.23 1.22 0.00 0.00 0.00 -12.65

4003 1 11.95 -2.01 0.00 0.00 0.00 0.00

3 -10.71 1.46 0.00 0.00 0.00 -15.05

4004 1 11.42 -2.20 0.00 0.00 0.00 0.00

3 -10.18 1.65 0.00 0.00 0.00 -16.97

4005 1 10.90 -2.34 0.00 0.00 0.00 0.00

3 -9.65 1.79 0.00 0.00 0.00 -18.41

4006 1 10.37 -2.44 0.00 0.00 0.00 0.00

3 -9.13 1.89 0.00 0.00 0.00 -19.37

4007 1 9.95 -2.49 0.00 0.00 0.00 0.00

3 -8.71 1.94 0.00 0.00 0.00 -19.87

4008 1 9.43 -2.50 0.00 0.00 0.00 0.00

3 -8.18 1.95 0.00 0.00 0.00 -19.97

2 300 2 6.12 -2.48 0.00 0.00 0.00 0.00

5 -4.87 -4.75 0.00 0.00 0.00 17.18



MEMBER LOAD

o
FLEnY

STAAD SPACE

MEMBER END FORCES

ALL UNITS ARE -- KIP FEET

301

302

303

304

305

306

307

308

309

310

311

400

401

402

403

404

405

406

407

408

409

410

411

CANYON\DepartmentsiPrecast Eaginceringi\Calculations\CULVERT

JT

U‘II\)U'INU‘II\)U'II\.)U'lNU‘II\)U‘INU‘II\)U‘INU’INU1I\)U‘II\)U’1I\)U‘INU‘INLﬂI\)U\NU‘INLﬂI\JLﬂI\)U’INmeM

STRUCTURE TYPE

AXIAL

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

304 3 5.30 7.91 0.00 0.00 0.00 22.95

4 -5.30 1.42 0.00 0.00 0.00 26.01

305 3 5.36 7.57 0.00 0.00 0.00 23.75

4 -5.36 1.76 0.00 0.00 0.00 29.88

306 3 5.39 7.23 0.00 0.00 0.00 24,21

4 -5.39 2.09 0.00 0.00 0.00 34.07

307 3 5.44 11.49 0.00 0.00 0.00 22.93

4 -5.44 -2.16 0.00 0.00 0.00 36.41

308 3 5.61 10.81 0.00 0.00 0.00 24.98

4 -5.61 -1.49 0.00 0.00 0.00 34.63

309 3 5.71 10.14 0.00 0.00 0.00 26.38

4 -5.71 -0.81 0.00 0.00 0.00 33.51

310 3 5.75 9.47 0.00 0.00 0.00 27.12

4 -5.75 -0.14 0.00 0.00 0.00 33.05

311 3 5.74 8.79 0.00 0.00 0.00 27.21

4 -5.74 0.53 0.00 0.00 0.00 33.24

400 3 0.93 9.26 0.00 0.00 0.00 6.57

4 -0.93 0.07 0.00 0.00 0.00 23.75

401 3 1.12 8.92 0.00 0.00 0.00 8.67

4 -1.12 0.41 0.00 0.00 0.00 26.31

402 3 .27 8.58 0.00 0.00 0.00 10.44

4 -1.27 0.74 0.00 0.00 0.00 29.19

403 3 .39 8.24 0.00 0.00 0.00 11.89

4 -1.39 1.08 0.00 0.00 0.00 32.41

404 3 .48 7.91 0.00 0.00 0.00 13.02

4 -1.48 1.42 0.00 0.00 0.00 35.95

405 3 .55 7.57 0.00 0.00 0.00 13.81

4 -1.55 1.76 0.00 0.00 0.00 39.81

406 3 .58 7.23 0.00 0.00 0.00 14.28

4 -1.58 2.09 0.00 0.00 0.00 44,01

407 3 62 11.49 0.00 0.00 0.00 12.99

4 -1.62 -2.16 0.00 0.00 0.00 46,34

408 3 79 10.81 0.00 0.00 0.00 15.04

4 -1.79 -1.49 0.00 0.00 0.00 44,57

409 3 89 10.14 0.00 0.00 0.00 16.44

4 -1.89 -0.81 0.00 0.00 0.00 43,45

410 3 1.94 9.47 0.00 0.00 0.00 17.19

4 -1.94 -0.14 0.00 0.00 0.00 42.99

411 3 1.92 8.79 0.00 0.00 0.00 17.27

4 -1.92 0.53 0.00 0.00 0.00 43.18

3000 3 4.74 8.28 0.00 0.00 0.00 16.81

4 -4.74 0.05 0.00 0.00 0.00 13.70

3001 3 4.88 8.02 0.00 0.00 0.00 18.45

4 -4.88 0.32 0.00 0.00 0.00 15.70

3002 3 5.04 11.23 0.00 0.00 0.00 18.74

4 -5.04 0.64 0.00 0.00 0.00 18.34




STAAD SPACE

MEMBER END FORCES

ALL UNITS ARE -- KIP FEET

MEMBER LOAD JT

I

3003

3004

3005

3006

3007

3008

4000

4001

4002

4003

4004

4005

4006

4007

4008

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

300

301

302

303

304

305

306

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

NYONYDepartments\Precas

STRUCTURE TYPE

AXIAL

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

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

¢ Tne

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

TORSION

OO0 OO OO OOODOODOODO0OO0OODODODODODOOOCOOO

OO OO OO0 DO ODOO0OOO

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

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

-- PAGE NO.

MOM-Y

CO OO0 OO0 ODODODOODDODOOLODOOODO0ODODOOOOO OO

O OO DO DO OO O

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

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

MOM-2Z

21.

22
23
27

25.
33.
26.

39

27.

43

27.
43.

23.

25.

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

49

17.
53.

17

53.

18.
13.
20.
16.

21

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

24

34.

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

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

MEMBER END FORCES

ALL UNITS ARE -- KIP

MEMBER LOAD JT

307

308

309

310

311

400

401

402

403

404

405

406

407

408

409

410

3000

3001

3002

3003

3004

3005

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

STRUCTURE TYPE

FEET

AXIAL

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

1.58

.58

1.62

.62

1.79

.79

1.89
1.89
1.94
1.94

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

= SPACE
(LOCAL )

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

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

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

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

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

73
41
22

.63
.06

51
24
05
77
24

.38

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

.99

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

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

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

MEMBER FORCE ENVELOPE

ALL UNITS ARE KIP FEET

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

-86.20 13.00 2007
0.00 13.00 2008 1.38 C 13.00 200

Fhkhkkkkkk kK END

OF FORCE ENVELOPE FROM

INTERNAL STORAGE ***** k&%

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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ALL UNITS ARE KIP FEET
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-2.
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-2.
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.00
.00
.02
.71
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.42
.76
.79
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.33
.25
.70
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4008
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el e E=R-R=NeeNoRololNeNololeNollellollollelo ol el

.00
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.00
.00
.00
.00
.00
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.00
.00
.00
.00
.00
.00
.00
.00
.00
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4008
4008
4008
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4008
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4008
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MY

DIST
DIST
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0.00
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FORCE VALUES FOR

LD

1

27.
0.
-3.
0.

37
00
05
00

DIST
DIST

10.00
0.00
2.50

10.00

ALL SE
LD

CcT

LD

5S

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

FY/

FZ

MAX. 2.49
0.00

MIN -5.77
0.00
2 0.00 MAX
MIN
0.83 MAX

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

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

401. FINISH

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

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

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

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

ft~
Minimum (EMIN)

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

1Ibf

Wey = 3701bf Wop = 460- =

Maximum (EMAX)

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

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

d = 27.688in f, := 5000 psi
Agty

fy == 60000 a:= ———— a = 0.424-in

Y 85-f,12in

OM,, = 4.698 x 104~fl-lbf

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

Negative (Outside Face) Moment:

d = 27.688-in

fo :=5000 psi
Agt,

f, == 60000 a:i=——— a=0.871-in

y 85-f,-12in

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

~ a
OM,, = 95 Ag f}.-(d - —]

Distribution Reinforcement;

P

L
Po=30n  Agygig = 12in—-0.002

o
ASMiI] = (0.36-in

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

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

Aq = 0.36in” Use #5@ 10

fy 1= 60000psi

M, := 17771t-1bf

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

2
A= 0.74in"~

Use#5 @ 5"
f‘. = 60000psi

J

Mu := 4680ft- Ibf

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

#4 @ 6.5 (both side)

Concrete Systems, Inc.

9 Commercial Street

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

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

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

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




Page 4

-t
Pooil1 = Yg'hy > +1p [t

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

Soil bearing stresses

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

:
Strength Uanalysis

Yo e

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

Peyitg = 7.35 107 Ibf

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

’
Ag = 9ft” Area of footing

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

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

Concrete Systems, Inc.

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

Concrete Systems, Inc. 9 Commercial Street Ph. (800) 342-3374
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STAAD Pro Output: 3’ high Pedestal
Incl. BM & SF diagrams
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STAAD.Pro V8i SELECTseries5
Version 20.07.10.65
Proprietary Program of

Time= 10: 0:19

USER ID:

*

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

AhkddhhkdhkkddhTh bk hhhhhhhhhhkdhkkd bk rdhkhdkkkkkhkk kdkk

STAAD PLANE

INPUT FILE: 3.0'-Pedestal-Fixed.STD

.

.

O~ O U W N

(el
.

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

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

UNIT FEET KIP

JOINT COORDINATES

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

MEMBER INCIDENCES

112

DEFINE MATERIAL START
ISOTROPIC CONCRETE

E 453600

POISSON 0.17

DENSITY 0.14999

ALPHA 5.5E-006

DAMP 0.05

END DEFINE MATERIAL

MEMBER PROPERTY

1 PRIS YD 2.5 2D 1
CONSTANTS

MATERIAL CONCRETE ALL
SUPPORTS

1 FIXED

* k k

LOAD 1 LOADTYPE NONE TITLE
SELFWEIGHT Y -1

JOINT LOAD

2 FY -5.2

LOAD 2 LOADTYPE NONE TITLE
MEMBER LOAD

1 TRAP GX 0.92 0.74

LOAD 3 LOADTYPE NONE TITLE
MEMBER LOAD

1 TRAP GX 0.46 0.37

LOAD 4 LOADTYPE NONE TITLE
MEMBER LOAD

1 TRAP GX -0.811 -0.187

LOAD CASE 1- DEAD LOAD -COVER 1FT

-EMAX

-EMIN

-IPF-WATER INSIDE

Wednesday, April 01,

1

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

2015,



Wednesday, April 01, 2015, 10:41 AM

STAAD PLANE - —- PAGE NO. 2

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

40. JOINT LOAD

41. 2 FY -7.52

42, LOAD COMB 100 COMBINATION LOAD CASE 100

43. 2 1.3

44, LOAD COMB 200 COMBINATION LOAD CASE 200

45. 1 1.3 51.75 3 1.0 4 1.75

46‘ * ok k

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

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

50. 1 1.0 3 1.0 4 1.0

51‘ * k%

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

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

55. 5 1.0 3 1.0 4 1.0

56, *%%

57. PERFORM ANALYSIS

PROBLEM STATISTTICS

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

SOLVER USED IS THE OUT-OF-CORE BASIC SOLVER

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

SIZE OF STIFFNESS MATRIX = 0 DOUBLE KILO-WORDS

REQRD/AVAIL. DISK SPACE = 12.0/ 0.0 MB

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

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




STAAD PLANE

SUPPORT REACTIONS -UNIT KIP

JOINT LOAD

=W N

FORCE-X

0.00

~2.49
-1.25

1.50

FORCE-Y

6.32
0.00
0.00
0.00

Wednesday,

-- PAGE NO. 3

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

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

EREE SR EEEEEEEE END OF LATEST ANALYSIS RESULT khkhkxkhkkhkhkhkkhkrk

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

67. PRINT SUPPORT REACTION LIST 1

EngineeringiCalculations

Footingsi2gis

ERFEVCE2312\FEA\S.

MOM 2

0.00
3.60
1.80
-1.78

&' -Redestal-Fixed. arl

'y

®

..

P



Wednesday, april 01, 2015, 10:41 aM

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

khkkhkhkkhkkkkk K kk END OF LATEST ANALYSIS RESULT khkkhkhhrhkhdhhkhdk

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

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



Wednesday, April 01,

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

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

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

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

2015,

10:41 AM



Wednesday, April 01, 2015, 10:41 aM

STAAD PLANE -- PAGE NO. 6

MEMBER FORCE ENVELOPE

ALL UNITS ARE KIP FEET

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



STAAD PLANE

75. PRINT FORCE ENVELOPE NSECTION 2 LIST 1

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

STAAD PLANE -- PAGE NO. 8

MEMBER FORCE ENVELOPE

ALL UNITS ARE KIP FEET

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

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

76. FINISH

PIRINGSCAaNYON \Departments|Precast IngineeringiCalculations\Footings 2025\ LRFD\C22312FEAL3. 0" -Pedestal-Fixed. anl Page & of 9



r_' o Job No Sheet No Rev
.E
- ‘ ¥ Software licensed to Part
Job Title et
8y Date04/01/15 Chd
o Fie 3.0-Pedestal-Fixed.std |PateTime 01.Apr-2015 09:59
I
|
1
|
Y
K
z

Whole Structure F y 12kip:1ft 0 Er;/elope

Whole Structure Mz 5kip-ﬁ-:_i-ﬁ 0 Envelope

£ Max: -1.497 kip
uag 237 kip

S LR

< Max: 4.680 kip-ft

=ad 0 Be

e
Moment

Print Time/Date: 01/04/2015 1041
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@ GROUP OF

COMPANIES

April 21, 2015

Attn: Mr. Cody Marsh

G W Tatro Constrcution Inc

Jct Rtes 15 & 108

Jeffersonville, VT

RE: VT/DOT Bridge Replacement- Roadway improvement- C22312

For your records, please note that we would like to use the following concrete mix design (self-
consolidating) in manufacturing.

Proportion indicated is per cubic yard basis:

Cement (Type I11) Dragon 527#
Fly Ash 225#
%" Crushed Stone (Dracut) 1,522#
Sand (Decato) 1,360#
Water 275#
Glennium 7710 850z
MBAE 90 70z
Maximum Slump Spread 23" t0 26”
Entrained Air 6%+1%
Concrete Strength (28 days) 5,000 psi
Water/Cement Ratio 0.36 max.

Please call me if you have any questions.

Very truly yours,

Concrete Systems, Inc.
Mr. Kanti Patel
Quality Control Manager

MX-FA5000SC30

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



> BOLT POCKET FORMER

Steel Plate

Remains
embedded i
concrete to
hold nut

Attach to form using either 1/4" bolts
or plastic screws. Version with
magnets available.

Introducing our Bolt Pocket Former - the ideal solution for tying together sections of
box culvert or precast walls. This dual purpose forming device creates both a groove
through the joint and a pocket for the bolt. The steel plate that remains embedded in
the concrete accepts up to 1" rod. Molded out of a specially formulated urethane, our
bolt pocket former will last for at least 50 pours when properly maintained. Call for
more details and pricing information.

Pennsylvenie
Insert

Corporation

phone: 800.220.4857  sales@pennsylvaniainsert.com  fax: 610.948.9750

> serving concrete producers for over 30 years



BOLT POCKET FORMER

The simple forming solution for tying
together sections of box culvert or
precast walls.

4 )

- J

1 Attach Bolt Pocket Former to form using either 1/4” bolts or plastic
screws for non collapsing forms. The inserts are replaceable should the
threads show signs of wear after numerous uses.

After stripping form, slide Bolt Pocket
Former out using pliers. Steel plate
remains embedded in concrete. A
groove through the joint and bolt pocket
are formed. For field installation*, the
steel plate accepts up to 1” rod.

*We provide a field installation kit
consisting of rod, 2 nuts, and 2 washers
for an additional charge.

2 Slide steel plate onto Bolt Pocket
Former. Pour.

FOR INFO. CALL 1-800-220-4857
or sales@pennsylvaniainsert.com




Fax to: Customer Approved/Notes PA Insert Corp

- PO Box 199 \/
Fax# Project Spring City PA 19475

tel: 610-948-9688 —

&
X
o8
o

fax: 610-948-9750

F Job# Ship Date KKS

Date PA Insert Quote/Order# mBM.__“ mm_mm®um:ﬂm<_<m.:_m_ﬂmmn.ooa

_UNOQ Oﬁ web: www.pennsylvaniainsert.com
e BOLT POCKET FORMER (for up to 1" bolt)
[~ 1.50" ] // - Made from durable Urethane for reusability
- Ribbed construction increases strength
L A\ 0O Yo— | . . - *Replacable 1/4" Threaded Inserts

~— N/ 11 i - **1/4" Galvanized Steel Plate Standard

- Available with magnets to attach to form

2.00"

Threaded /

Inserts

Concrete

1/4" Steel Plate I\

*Threaded Inserts sold separately (Part Number 1200)
**Steel Plate stays in concrete, sold separately (Part Number 4024) 06/03/04




Fax to: Customer Approved/Notes PA Insert Corp
- PO Box 199 \/
Fax# Project Spring City PA 19475

tel: 610-948-9688 e
. fax: 610-948-9750 (K]
From Job# Ship Date “QMQN“““
26%%%

Date PA Insert Quote/Order# email: sales@pennsylvaniainsert.com

web: www.pennsylvaniainsert.com

Page of

Urethane Bolt

Pocket Former

BOLT POCKET PLATE (use with bolt pocket former)

- *1/4" Galvanized Steel Plate Standard, distributes bolt load
- Teeth anchor plate securely in concrete
- Pressed center keeps bolt in position

- **Fits securely into reusable bolt pocket former

5.56"

@1.00" 0.25"

2.85"

——
N/

N~— 7 ||

*Plain Steel or Stainless Steel Optional
**Urethane Bolt Pocket Former sold separately (part number 4023) 06/03/04




@ CELLULAR JOINT FILLER  CiOSEDCELL |

What It Is
CLOSED CELL JOINT FILLER is a flexible, compressi-
ble material that easily fills difficult joints in concrete
pipes and structures. Whether glued onto the joint or
placed between the structures, it quickly conforms to the
joint profile. Closed Cell Joint Filler can be supplied as
cut and spliced gaskets, or as bulk material for field fabri-
cation of gaskets. It has excellent compressibility and is
resistant to weather, ozone, acids, and alkalis.

17 x 1" 17 x 2" ,
ROUND 3/8” WALL
25 FT. ROLLS 25 FT. ROLLS 250 FT. ROLLS ROUND 1/2” WALL

Why It's Better 250 FT. ROLLS

How It Performs
+ Works with Round, Elliptical & Arch Pipe
CLOSED CELL JOINT FILLER MATERIAL
* Works with Box Culverts and Manholes meets or exceeds all requirements of:
* Available in 25 or 250’ rolls, or by the foot

ASTM D-1056 - Flexible Cellular Materials -

+ Also available as cut and spliced gaskets Sponge or Expanded Rubber
* Manufactured of high-quality synthetic rubber Virginia and New York DOT approved.
« Easily compresses to fill irregular joints Complies with NYDOT Std. 706.17

 Clean and easy fo use. RECTANGULAR CROSS-SECTIONS

* May be used in place of trowelable sealants are made from a Neoprene/EPDM Blend.

» Easily cut and spliced in the field or in your yard
CIRCULAR TUBING CROSS-SECTIONS

* May be glued directly to the joint are made from a Nitrile/PVC blend.
Typical Physical Properties

COlOr e Black Water Absorption by Weight (Max.)......... 10%
Compression Deflection (psi) ................ 5-9 Temperature Range (F)
Tensile Strength (psi Min.) .......cccccooieeen. 30 Low (Flex without cracking) ..................... -70
Elongation (%Min.) ......cccocceviineennne, 125 High (Continuous) ......ccccovevviiiieeeiiiiieeenn 150
Resilience - Bashore (% rebound Average) High (Intermittent) ............ccccooiivinnnn. 200
(1/2” thickness @ 72°F) ....ccccvvvveennnee. 25-40 Heat Aging (7 days @ 158°F)
Shore 00 Durometer ..........cccocvveeeene 45 - 60 Lineal Shrinkage (MaxX.) ........ccccvveennnee 10%
Density (pcf) average .........ccccc........ 55-7.5

Press-Seal believes all information is accurate as of its publication date. Information, specifications, and prices
are all subject to change without notice. Press-Seal is not responsible for any inadvertent errors. Copyright 2011.

83
@ PRESS-SEAL GASKET CORPORATION 800-348-7325 Fax (260) 436-1908

Protecting Our Planet’s Clean Water Supply email: sales @press-seal.com —_—
Press-Seal Gasket is an ISO 9001:2008 and ISO 14001:2004 Registered Company web: Www.press-seal.com Made in USA
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Splicing Systems

Threaded Splicing

Systems CONCRETE ACCESSORIES

#% DAYTON/RICHMOND
&2

Dowel Bar Splicer System

D-101-A Straight Dowel Bar Splicer DB-SAE, D-102-A 90° Hooked
Dowel Bar Splicer, D-103-A 180° Hooked Dowel Bar Splicer,
D-104-A Double-Ended Dowel Bar Splicer

The Dayton/Richmond Dowel Bar Splicer is a one-piece unit, integrally forged from ASTM A615 grade 60 deformed rebar
material. The splicers are available in #4 through #11 rebar sizes to be used in conjunction with the corresponding size
dowel-in to accomplish a mechanical splice designed to achieve 160% of specified yield (full mechanical ultimate).

The splicer can be furnished straight (D-101-A) cut to length, 90° and 180° hooked (D-102-A and D-103-A) and double-
ended (D-104-A) in plain or epoxy coated finish. The splicer can also be special-ordered with a reduced diameter washer
flange or with the washer flange clipped (in more than one direction, if required) to provide adequate concrete cover, or to
avoid interference.

The D-104-A Double-Ended Dowel Bar Splicer is used to establish a direct load path through a concrete section, thus
avoiding multiple hooked rebar and eliminating rebar congestion. The double-ended unit can be configured in a “U” shape for
special applications.

Minimum Pyt Range =
Bar Thread A B c D E Flange | 9504 F, Actual or 160%
Size Size Diameter Fy Specified*
#4 [#13] | 5/8"-11 UNC 1-1/8" 1/8" 11/16" 55/64" 1" 1-7/8" 19,200 Ibs.
#5 [#16] | 3/4"-10 UNC | 1-9/16" 1/8" 13/16" 1-3/64" 1-1/8" 2-1/16" 29,760 Ibs.
#6 [#19] 718"-9 UNC 1-11/16" 1/8" 15/16" 1-15/64" 1-1/4" 2-1/4" 42,400 Ibs.
#7 [#22] 1"-8 UNC 1-27/32" 1/8" 1-1/16" 1-27/64" 1-3/8" 2-7/16" 57,600 Ibs.
#8 [#25] 1-1/8"-8 UN 2-1/16" 1/8" 1-3/16" 1-19/32" 1-1/2" 2-5/8" 75,840 Ibs.
#9 [#29] 1-1/4"-8 UN 2-3/16" 1/8" 1-5/16" 1-25/32" 1-5/8" 2-13/16" 96,000 Ibs.
#10 [#32] | 1-7/16"-8 UN 2-7/16" 1/8" 1-1/2" 2" 1-13/16" & 121,920 Ibs.
#11 [#36] | 1-9/16-8 UN 2-9/16" 1/8" 1-5/8" 2-7/32" 1-15/16" 3-1/4" 149,760 Ibs.

*Loads shown based on 160% f, specified

Length As Specified

Smooth +0.125 |
Transition (Approx. E _0.000
1/2" Fillet Radius)

| == .250 Typ.
Rebar Size ‘ ] l
| R
7 77 \\:L:L _________ i C Dia. D Dia.Min
D-101-A Dowel Bar Splicer 1 T
le— A — | |« B*.063

Note: No. 4, 5 and 6 splicers, 18", 24"

Nail Hol h
172|" ngss and 36" long will usually have a stamped
Than metal plug to protect threads; all other
Fg%ge sizes will have a plastic cap plug.
Op_tlonal Clipped
Diameter +1/8" Cli p ped Flange
Flange

14 2/04



Threaded Splicing

Systems CONCRETE ACCESSORIES

#% DAYTON/RICHMOND
L2

Dowel Bar Splicer System

Specified or Required Dowel Bar Recommended Dowel Bar Splicer and Dowel-In

Grade 60 Rebar Loads (Ibs.) Completed Splice (Ibs.) o

Syst DB-SAE | Dowel-n | SyStem Minimum Py £

Bar ystem - owel-In Stress o 953/1 = 8

Size Thread Bar Bar A ange = 0 o2

Py 1.25Py Puit Size* Size Size rea Py 1.25 Py | FuActual or =2

(min.) 160% Fy £2

Specified** =3

#4 [#13] 12,000 15,000 18,000 5/8"-11 #4 #4 .20 12,000 | 15,000 19,200 &
#5 [#16] 18,600 23,250 27,900 3/4"-10 #5 #5 .31 18,600 | 23,250 29,760
#6 [#19] 26,400 33,000 39,600 718"-9 #6 #6 44 26,400 | 33,000 42,400
#7 [#22] 36,000 45,000 54,000 1"-8 #7 #7 .60 36,000 | 45,000 57,600
#8 [#25] 47,400 59,250 71,100 1-1/8"-8 #8 #8 .79 47,400 | 59,250 75,840
#9 [#29] 60,000 75,000 90,000 1-1/4"-8 #9 #9 1.00 60,000 | 75,000 96,000
#10 [#32] 76,200 95,250 114,000 1-7/16"-8 #10 #10 1.27 76,200 | 95,250 121,920
#11 [#36)] 93,600 117,000 140,400 | 1-9/16"-8 #11 #11 1.56 93,600 | 117,000 | 149,760

Py=Minimum Yield Strength of bar.
*5/8", 3/4", 7/8" and 1" sizes have UNC Threads. 1-1/8" and larger sizes are equipped with UN Threads.
**Loads shown based on 160% f, specified.

D-102-A 90° Hooked
Dowel Bar Splicer

D-103-A 180° Hooked Dowel
_v Bar Splicer

Overall Length |
(See chart below)

|j«————  Overall Length

D-104-A Double-Ended
Dowel Bar Splicer

D-101-A Dowel Bar Splicer

Tolerance
D-104-A Double-Ended Min. Lengths | Overall Length
#4 [#13] 12" O.A. +0 - 3/8" See D-108 Headed Dowel Bar Splicer on page 17.
#5 [#16] 12" O.A. +0 - 3/8"
#6 [#19] 14: O.A. +0 - 1/2: To Order:
#7 [#22] 16" O.A. +0 - 5/8 Specify: (1) quantity, (2) name, (3) bar size (should be
#8 [#25] 16" O.A. +0 - 3/4" equivalent to the rebar being substituted for on the
#9 [#29] 16" O.A. +0-1" structural drawings), (4) dimensions required.
#10 [#32] 16" O.A. +0-1" Example:
#11 [#36] 16" O.A. +0-1" 600, D-101-A Dowel Bar Splicers, #5 rebar, 36" long.

2/04 15



Threaded Splicing

Systems CONCRETE ACCESSORIES

#% DAYTON/RICHMOND
L2

Dowel Bar Splicer System

D-101 Dowel-in, D-102 90° Hooked Dowel-in,
D-103 180° Hooked Dowel-in, D-104 Double-Ended Dowel-in

The Dayton/Richmond Dowel-In is available Straight (D-101), 90° and 180° Hooked (D-102 and D-103) and Double-Ended
(D-104). Each is manufactured from grade 60 deformed rebar material and is available in rebar sizes #4 through #11 in
plain or epoxy coated finish. The threaded end of the Dowel-In is enlarged by forging, before threading, to ensure that the
cross-sectional area of the bar is not reduced by the threading operation. This design feature assures full ultimate strength
of the rebar. Dowel-ins are configured to facilitate easy installation and can be easily assembled by hand. On larger projects,
such as highway paving, a centrifugal chuck on an electric or air-powered drill motor can be employed to speed installation.
See the D-49 Magna Jaw on Page 65.

- lap Splic:Length or To Order:
Development Length Specify: (1) quantity, (2) name, (3) bar size (should be
h A.MAWW equivalent to the rebar being substituted for on the struc-
\ \\NM / ] tuqral drawings), (4) dimensigns required (see below).
EANANVAN Example:
L_ . _.I 600, D-102 90° Hooked Dowel-Ins, #5 rebar, A=14", B=8"
b7 D-101 Dowel-In L Bar size
Specified or Required Dowel Bar Recommended Dowel Bar Splicer and Dowel-In
Grade 60 Rebar Loads (Ibs.) vt Completed Splice (Ibs.)
Bar System | DB-SAE | Dowel-in | 2>cm Minimum Py
Size Py 1.25 Py Put Toread il o en P, | 1.25P, T Aatal o
(min.) 160% Fy
Specified**
#4 [#13] 12,000 15,000 18,000 5/8"-11 #4 #4 .20 12,000 | 15,000 19,200
#5 [#16] 18,600 23,250 27,900 3/4"-10 #5 #5 31 18,600 | 23,250 29,760
#6 [#19] | 26,400 33,000 39,600 7/8"-9 #6 #6 44 26,400 | 33,000 | 42,400
#7 [#22] | 36,000 45,000 54,000 1"-8 #7 #7 .60 36,000 | 45,000 | 57,600
#8 [#25] 47,400 59,250 71,100 1-1/8"-8 #8 #8 .79 47,400 | 59,250 75,840
#9 [#29] 60,000 75,000 90,000 1-1/4"-8 #9 #9 1.00 60,000 | 75,000 96,000
#10 [#32] | 76,200 95,250 114,000 | 1-7/16"-8 #10 #10 1.27 76,200 | 95,250 | 121,920
#11 [#36] | 93,600 117,000 | 140,400 | 1-9/16"-8 #11 #11 1.56 93,600 | 117,000 | 149,760

Py=Minimum Yield Strength of bar.

*5/8", 3/4", 7/8" and 1" sizes have UNC Threads. 1-1/8" and larger sizes are equipped with UN Threads.

**Loads shown based on 160% f, specified.
|

A

D-102 90° Hooked Dowel-In R/
B
To order, give dimensions
A, B and C as required
| - See D-108 Headed

(+0-1/4")

=<K

D-104 Double-Ended Dowel-In
2/04 13

| A Dowel-In on page 17.
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Copyright Dayton Superior Corporation 2001. This drawing is the
exclusive property of Dayton Superior Corporation and may not
be altered or reproduced without express prior written permission.
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Fleet-Lift System ” DAYTON
v SUPERIOR

P-93 Fleet-Lift L-Anchor

The Dayton Superior P-93 Fleet-Lift L-Anchor is a very efficient anchor. This anchor is used for both stripping and erection
carrying tension and/or shear loads (except for edge shear in thin panels). The L-Anchor
produces exceptionally high pullout strength for its size, due to its foot design. I~ A

The L-Anchor can be placed on the face, back, or thicker panel edge allowing for back-
stripping and their rotation from horizontal to vertical.

P-93
The P-93 anchor is available in plain or hot-dipped galvanized finish. This anchor requires  Flaet-| ift
the use of the 2/5-ton range ring clutch and the 2/3-ton load range recess plug. L-Anchor

To Order:
Specify: (1) quantity, (2) name, (3) product code, (4) finish. _L

D
Example: }
200, P-93 Fleet-Lift L-Anchor, FL0O50, hot-dipped finish. —~<

P-93 Fleet-Lift | proquct | Precast Concrete | Minimum Edge or | Shear Safe | Tension Safe
L-Anchor Code | PanelThickness | Corner Distance | Working Load | Working Load
(ton x length)

1-ton x 4" long | FLO50 5" Min. 12" 2,000 Ibs. 2,000 Ibs. 1-1/4" 4" |1-7/16"| 3/16"

Notes:

1) Safe Working Load provides an approximate factor of safety of 4 to 1 in 3,500 psi normal weight concrete.
2) Anchor is not designed for use in thin edge shear conditions.

3) Anchor must use FL051 (P99) Reusable Recess Plug

A B C D

P-94 Fleet-Lift T-Anchor

The P-94 Fleet-Lift T-Anchor is a versatile anchor available in many sizes and lengths. Its high pullout strength allows it to be
used for back-stripping and erection. T-Anchors can be placed on the face, back or edge of panels allowing for back-stripping
and rotation from horizontal to vertical.

P-94 anchors are available in ] N
plain or hot-dipped galvanized finish. To O.rder' . - ‘ -
Specify: (1) quantity, (2) name, (3) product code, (4) finish.
Example: ‘
200, P-94 Fleet-Lift T-Anchors, FL 850, hot-dipped galvanized.

J\ B
Precast ini i D
PS8 FeetLit | procur| SonErete | ‘ecgeor | sae | sate | o | 5 | o |o| T vl
(to'n X length) Code Panel Corner Working | Working |‘\ R l»/ -
Thickness | Distance Load Load :,I C
2-ton x 4" long FL110 4-3/4" 8" 4,000 Ibs. | 4,000 Ibs. [1-1/4"| 4" 38" | 1/2" P-94 Eleet-Lift
2-ton x 5-1/2" long | FLO59 5-7/8" 11" 4,000 Ibs. | 4,000 Ibs. |1-1/4"| 5-1/2" | 3/8" | 1/2" T-Anchor 4-ton
4-ton x 4-1/4" long | FL848 4-5/8" 8-1/2" 5,500 Ibs. | 5,500 Ibs. |1-1/2"| 4-1/4"| 5/8" | 1/2"
4-ton x 4-3/4" long | FL849 5-1/8" 9-1/2" 7,100 Ibs. | 7,100 Ibs. |1-1/2"| 4-3/4" | 5/8" | 1/2" —
4-ton x 5-1/4" long | FL850 5-5/8" 10-1/2" 8,000 Ibs. | 8,000 Ibs. |1-1/2"| 5-1/4"| 5/8" | 1/2"
4-ton x 5-3/4" long | FL851 6-1/8" 11-1/2" 8,000 Ibs. | 8,000 Ibs. |1-1/2"| 5-3/4"| 5/8" | 1/2" ®
4-ton x 6-1/4" long | FL852 6-5/8" 12-1/2" 8,000 Ibs. | 8,000 Ibs. |1-1/2"| 6-1/4"| 5/8" | 1/2"
4-ton x 6-3/4" long | FL853 7-1/8" 13-1/2" 8,000 Ibs. | 8,000 Ibs. |1-1/2"| 6-3/4"| 5/8" | 1/2" B
4-ton x 7-1/4" long | FL854 7-5/8" 14-1/2" 8,000 Ibs. | 8,000 lbs. |1-1/2"| 7-1/4"| 5/8" | 1/2" \DL
4-ton x 7-3/4" long | FL855 8-1/8" 15-1/2" 8,000 Ibs. | 8,000 Ibs. |1-1/2"| 7-3/4"| 5/8" | 1/2" j\ L/
6-ton x 11-1/8" long| FL319%| 11-1/2" 23" 12,000 Ibs. |12,000 Ibs. |2-1/2"|11-1/8"| 5/8" | 3/4" I‘\A >| |‘/\c\
8-ton x 6-1/8" long | FL0O55 6-1/8" 12-1/4" 7,950 Ibs. | 7,950 Ibs. |2-1/2"| 6-1/8" | 3/4" | 3/4"
8-ton x 11-1/8" long| FL119 11-1/2" 23" 16,000 Ibs. |16,000 Ibs. |2-1/2"{11-1/8"| 3/4" | 3/4" P-94 Fleet-Lift
1) Safe Working Load provides a factor of safety of approximately 4 to 1 in 3,500 psi normal weight concrete. T-Anchor
2) Side notches are provided on 4-ton T-Anchors only. 2.6 and 8-ton

3) No side notches are provided on 2, 6 and 8-ton T-Anchors.
4) Use 8-10T P99 Recess and P91 Ring Clutch with FL319*.
10/08 63
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PROSOCO

SINCE 1939

DESCRIPTION AND USE

Consolideck” Saltguard® WB is a ready-to-use water-based,
VOC compliant silane/siloxane water repellent and “chloride
screen” for the protection of concrete and masonry

surfaces. Saltguard® WB penetrates more deeply than
conventional water- or solvent-based water repellents. Low
odor and alkaline stable, Saltguard® WB is ideal for field or
in-plant application to concrete and most masonry surfaces.
Saltguard® WB protects horizontal and vertical surfaces from
moisture intrusion and chemical attack of chloride salts.

Saltguard® WB’s Volatile Organic Compound (VOC) content
is 194 grams/ liter.

In coastal areas, Saltguard® WB protects against salt air by

Saltguard® WB is recommended for these
substrates. Always test. Coverage is in
square feet/meters per gallon.

Substrate Type Use?| Coverage
Burnished <
Architectural Smooth K
Concrete Block Split- faced &
Ribbed *
Brick yes
Tile yes
Concrete Precast Panels | yes 1519}:32(8)2 sqr;nft.
Pavers yes - m-
Cast-in-place | yes
Brick yes
. Tile yes | 100-175 sq. ft.
Fired Clay Terra Cotta yes 9-16 sq. m.
Pavers yes
Marble, Polished no NA
T}‘avertine,
Limestone Unpolished no NA
Polished no NA
Granite
Unpolished no NA
Sandstone Unpolished yes 108: 1167 fq.sﬂ;.ft‘
Slate Unpolished no NA

+ Sure Klean” Custom Masonry Sealer or Weather Seal Blok-Guard” &
Grafitti Control may be more appropriate. Always test to ensure desired
results. Coverage estimates depend on surface texture and porosity.

Page 1 of 3 = ltem #40067 = CDSGWB-062102

CIOHSOLIDECE
Saltguard® WB

deep-penetrating water & salt barrier

screening chlorides from penetrating through concrete to the
reinforcing steel. Saltguard” WB reduces rebar corrosion and
surface spalling caused by water- carried salts. Use Saltguard®
WB on horizontal surfaces such as driveways, sidewalks, tile or
brick pavers. Provides excellent protection for retaining walls,
bridge pilings and other vertical areas exposed to deicing salts.

Saltguard® WB is a ready- to- use effective alternative to
conventional solvent- based silanes and siloxanes. Saltguard®
WB penetrates and chemically bonds deep within the concrete
or masonry substrate to provide long- lasting protection against
moisture intrusion and water- related staining or deterioration.

Properly applied, Saltguard” WB produces no surface
film. Treated surfaces keep their natural breathing
characteristics and natural appearance.

ADVANTAGES

- Penetrates to produce long-lasting protection on vertical or
horizontal surfaces.

+ Water-based formula minimizes explosion and fire hazards
associated with alcohol- or solvent-based water repellents.

- Easy soap-and-water cleanup from window glass, window
frames and application equipment.

- Low odor reduces risk of application to occupied buildings.

- Alkaline stable — suitable for new “green” concrete, 14-28
days old.

- Effective protection against deicing salts and salt air.

Limitations
- Will not prevent water penetration through structural
cracks, defects or open joints.

- Water repellency of treated surfaces will increase for up to 14
days after application.

TECHNICAL DATA

ACTIVE SUBSTANCE: Emulsion of silanes and oligomeric
alkyl alkoxysiloxanes.

ACTIVE MATERIAL CONTENT: 10%

FORM: White, milky liquid

SPECIFIC GRAVITY: 0.990

FLASH POINT: >200°F (>93°C)

FREEZE POINT: 32°F (0°C)

VOC: 194 grams/ liter (ASTM D 3960)

WT./GAL. : 8.24 Ibs.

Performance Tests
Laboratory testing has shown this product to be a singularly
effective general purpose water repellent/ chloride screen.

= ©Copyright PROSOCO, Inc. 2002



NCHRP 244 Series II Reduction of
Water absorption (compared to
untreated control) 89%

NCHRP 244 Series IV Reduction in

total chloride ion concentration
(as compared to untreated control specimens) 91%

AASHTO T259/260

Chloride penetration 2.8
Total chlorides, pcy 2.1
ASTM C 140 Reduction of water

absorption (compared to untreated

control) 92%
ASTM C 67 Reduction of water

absorption (compared to untreated

control) 94%
ASTM E 514 Wind-driven
rain penetration

(percent reduction of control) 89%
Surface deterioration/discoloration: None
Penetration (depending on substrate)  1- [0mm
Resistance to:

- Sunlight Excellent
- Alkalinity Excellent
Surface Appearance

(after application) No change

Saltguard® WB is not suitable for application to synthetic resin
paints, gypsum, or other nonmasonry surfaces. The product
may not be suitable for surfaces to receive paints or coatings.
Always test for compatibility.

PREPARATION

Protect people, property, vehicles, and (to minimize cleanup)
all nonmasonry surfaces that may come into contact with the
product, spray, wind drift or fumes. Protect and/ or divert
pedestrian and auto traffic.

Though Saltguard® WB has very little odor, avoid exposing
building occupants to fumes. Maintain adequate ventilation
when working on interior surfaces.

Surface Preparation

Thoroughly clean the surface using the appropriate Sure Klean®
or Enviro Klean® product. Remove any curing compound or
previous sealer. Though Saltguard® WB may be applied to slightly
damp surfaces, best performance is achieved on clean, visibly dry
and absorbent surfaces. Excessive moisture inhibits penetration
and reduces the service life and performance of the treatment.

Page 2 of 3 e Item #40067 <

Clean newly constructed and repointed surfaces before
application. Saltguard” WB won’t impair adhesion of most
sealing and caulking compounds. Always test for compatibility.

Surface and air temperatures must be at least 40°F (4°C)
during application and above 40°F (4°C) for 8 hours following.
If freezing conditions exist before application, let masonry thaw
thoroughly. Subfreezing temperatures will freeze/crystallize
Saltguard® WB, inhibiting penetration and significantly impairing
results. Surface and air temperatures should not exceed 95°F
(35°C). Higher temperatures evaporate the water carrier,
reducing penetration.

Equipment

Apply with brush, roller or low- pressure spray (20 psi). Set
sprayer to produce a wet stream. Avoid atomization of the
material. Make sure all containers used for mixing or handling
are clean and uncontaminated.

APPLICATION

Before use, read “Preparation” and “Safety Information.”

ALWAYS TEST each type of surface for suitability and
results before overall application. Test using the following
application instructions. Let test dry thoroughly before
inspection. Mix well before applying.

DO NOT DILUTE OR ALTER MATERIAL, OR USE
FOR PURPOSES OTHER THAN SPECIFIED.

Vertical Application Instructions
For best results, apply Saltguard® WB “wet- on- wet” to a visibly
dry and absorbent surface.

Spray: saturate from the bottom up. Apply enough for a 4” to
8” (15 to 20 cm) rundown below the spray contact point. Let
the first application penetrate for 5- 10 minutes. Reapply in the
same saturating manner. Less material will be needed for the
second application.

Brush or roller: apply uniformly. Saturate the surface. Let
Saltguard® WB penetrate for 5 to 10 minutes. Brush out heavy
runs and drips that don’t penetrate.

Horizontal Application Instructions

1. Apply Saltguard” WB in a single saturating application. Use
enough to keep the surface wet for 2 to 3 minutes before
penetrating.

2. Broom out all puddles thoroughly until they penetrate the surface.
Wipe up all excess material.

Treated surfaces will dry to touch within 1 hour. Protect
surfaces from rainfall for a minimum of 6 hours following
treatment. Treated surfaces will be ready for pedestrian and
vehicle traffic in 24 hours. Many surfaces may require several
days to achieve full water repellent effectiveness.

CDSGWB-062102 < ©Copyright PROSOCO, Inc. 2002



Dense Surface Application Instructions
Apply a single coat. Use enough Saltquard WB to completely
wet the surface without creating drips, puddles or rundown.

DO NOT OVERAPPLY. Test for application rate.

Cleanup
Clean tools, equipment, and surfaces affected by overspray
with soap and warm water.

Paint Adhesion

Surfaces treated with Saltguard® WB may be coated with
silicone emulsion paints and many oil- base paints. Always test
to assure adhesion. Adhesion may be improved if surface is
pressure- rinsed and allowed to dry before application.

Adhesion of some cementitious coatings, plaster, stucco, etc.,
may be adversely affected. Such surface treatments should be
installed and allowed to thoroughly cure before installation of
Saltguard” WB.

Always test to verify compatibility between Saltguard® WB and
other proposed surface treatments.

SAFETY INFORMATION

Caution. May cause eye and skin irritation. For use by
professional applicators only. Keep out of reach of children.

Precautions:

Contains: Oligomeric alkyl alkoxysiloxane. Avoid eye contact.
Wear safety glasses or splash goggles depending on application
procedures. Avoid prolonged skin contact. If skin is sensitive or
becomes irritated, wear rubber gloves. Wear long-sleeved work
clothing or splash-resistant clothing as needed. Do not breath
mists. May cause respiratory irritation. Wear a NIOSH-approved
dust/mist respirator as needed. Wash thoroughly after handling.
Generates ethyl and methyl alcohol during curing. Maintain
adequate ventilation inside. Storage and handling: Store and
transport upright with lid tightly in place. Store in a cool, dry
place. Keep from freezing. Do not reuse or remove the label. Do
not alter, dilute product or use for applications other than
specified. If spilled, keep from drains and soil. Absorb with inert
media. Dispose of contaminated absorbent, container and
product in accordance with local, state and federal regulations.
Read the MSDS and label for additional cautionary information.

First Aid

Ingestion: Call a physician, emergency room or poison control
center immediately for instruction on properly inducing
vomiting. Get medical assisatance.

Eye Contact: Rinse thoroughly for 15 minutes. Get immediate
medical assistance.
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Skin Contact: Remove contaminated clothing and rinse
thoroughly for 15 minutes. Seek medical assistance if
persistent irritation develops. Launder contaminated clothing
before reuse.

Inhalation: Seek medical attention if irritation develops.

Shelf Life: 1 year from the date of manufacture in tightly
sealed, unopened container.

24 Hour Emergency Information: INFOTRAC at 1-800-535-5053

VOC content =194 g/ L.

WARRANTY

The information and recommendations made are based on our
own research and the research of others, and are believed to
be accurate. However, no guarantee of their accuracy is made
because we cannot cover every possible application of our
products, nor anticipate every variation encountered in
masonry surfaces, job conditions and methods used. The
purchasers shall make their own tests to determine the
suitability of such products for a particular purpose.

PROSOCO Inc. warrants this product to be free from defects.
Where permitted by law, PROSOCO makes no other
warranties with respect to this product, express or
implied, including without limitation the implied
warranties of merchantability or fitness for particular
purpose. The purchaser shall be responsible to make his own
tests to determine the suitability of this product for his
particular purpose. PROSOCQO’s liability shall be limited in all
events to supplying sufficient product to re- treat the specific
areas to which defective product has been applied. Acceptance
and use of this product absolves PROSOCO from any other
liability, from whatever source, including liability for
incidental, consequential or resultant damages whether due to
breach of warranty, negligence or strict liability. This warranty

may not be modified or extended by representatives of
PROSOCO, its distributors or dealers.

CUSTOMER CARE

Factory personnel are available for product, environment and
job- safety assistance with no obligation. Call 800- 255-4255
and ask for Customer Care - technical support.

Factory- trained representatives are established in principal
cities throughout the continental United States. Call Customer
Care at 800- 255-4255, or visit our website at
www.prosoco.com, for the name of the Consolideck®
representative in your area.

= ©Copyright PROSOCO, Inc. 2002



TECHNICAL DATA SHEET

C DAYTON'

SUPERIOR

P-75 AND P-75-H
UTILITY ANCHOR

The Dayton Superior Utility Anchors are
available in three diameters and a series of
B lengths for specific concrete thickness. The

utility anchor can be set in either a 90° or a
45° anchor orientation using the appropriate
setting plug.

A
P-75 Utility Anchor

B To Order:
Specify: (1) quantity, (2) name,
(3) product code.

| = Example:
. A . 200, P-75 Utility Anchors, 5UA444.
P-75-H Utility Anchor
P-75 and P-75-H Utility Anchor
End Minimum
Anchor | Type Product A B (o] Shape Edge
Code No. Distance
4UA444 | 121877 | 5-1/4" | 3-1/8" | 0.444" | Swift Lift 9"
5UA444 | 123442 6" 3-3/4" 0.444" | Swift Lift 11"
pyg | BUA444 | 121888 | 7-3/8" | 4-3/4" | 0444" | Swit Lift 15"
5UA671 | 123441 | 67/16" | 3-3/4" 0.671" | Swift Lift 11"
6UA671 | 121889 | 7-3/8" | 4-3/4" | 0.671" | Swift Lift 15"
8UA671 | 121891 9-3/4" 6-3/4" 0.671" | Swift Lift 20"
P-75-H | 12UA875 | 124738 | 15-7/8" | 11" | 0.875" | Swift Lift 30"
Product | Minimum |Safe Working | Safe Working | Safe Working Note: )
Anchor| Type | Code [ Panel Load Load Load Edge 1) Compressive strength of normal
No. [Thickness Te';m St;ar Te"‘%’s'“ e weight concrete to be 4,000 psi
aOraad 121677 - - at time of initial lift.
u 8 3,200 5800 2,260 9 2) Safe working loads provide an
5UA444 (123442 &’ 3,860 7,710 2,730 10" approximate factor of safety of
P.75 6UA444 [121888| 5 5/8" 4,460 9,460 3,150 12" 4to1.
5UA671 (123441 5" 4,560 8,430 3,220 10" 3) Utility anchors to be installed at
6UAG71|121889| 558" | 7,320 | 15780 | 5170 | 12 2 23 to SL;rface ﬁf thle C‘zj”“em-
8UA671 [ 121891 758" | 10830 | 18850 | 7.660 | 16" hased anﬁgzg'irng‘?n the direction
P-75-H|12UA875| 124738| 12" | 24,000 24,000 [ - of the top of the precast concrete
Safe Working Loads are based on 4:1 safety factors in 4000 psi concrete element.

Refer to www.daytonsuperior.com for

latest Technical Data Sheet and MSDS

7777 Washington Village Dr., Suite 130, Dayton OH 45459
Customer Service: (888) 977-9600

Technical Assistance: (866) 329-8724

¢ For Commercial/Industrial Use Only * Page 1 of 2
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P-75-C UTILITY ANCHOR WITH CLIP

The Dayton Superior Utility Anchor with Clip
is designed to allow the Utility Anchor to be
secured to the wire mesh cage. This product
utilizes the P-75 Utility Anchors with 2 wire
clips welded to opposite legs of the anchor.
These wire clips are positioned to hold the
utility anchor with Void to the wire mesh in
the proper position in the wall for lifting your
precast product. Both the 5UA and 6UA anchors
in 0.444 and 0.671 diameters for 9” wire spacing
are in stock. Other anchor and wire spacing are

readily available from our Parsons KS plant. To Order:
Specify: (1) quantity, (2) name, (3) product code
(4) anchor size, (5) wire spacing (6) wall thick

ness.
— - - Example:

s a | D | i 200, P-75-C, #121443, 5UA444anchor, 9" wire
spacing, 5" wall.

123443 | 5UA444 o 5"

121890 | 5UA671 o 5"

121892 | 6UA444 9" 6

121893 | 6UA671 o 6

127446 | 8UA671 9" 8"

Refer to www.daytonsuperior.com for
latest Technical Data Sheet and MSDS

A ®
v DAWON 7777 Washington Village Dr., Suite 130, Dayton OH 45459
Customer Service: (888) 977-9600
SUPERIOR Technical Assistance: (866) 329-8724

¢ For Commercial/Industrial Use Only * Page 1 of 2
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