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GENERAL SPECIFICATIONS

Precast Concrete shall be designed to obtain a strength of 5,000 psi in 28 days. Material
shall meet requirements of ACI 318.

Reinforcing steel for rebar shall be Grade 60 (obtain yield strength of 60,000 psi) and
meet requirements of ASTM A615. Reinforcing steel for welded wire fabric shall be
Grade 65 (obtain yield strength of 65,000 psi) and meet requirements of A185.
Weight of Concrete — 150b/ft’

Weight of Soil — 120 1b/ft®

AASHTO HL-93 live load at surface.

Top slab is 2.00 ft. maximum below grade.

Soil is assumed to have properties such that Ka = 0.33

REFERENCES

ASTM C 1577-10 titled “Standard Specification for Precast Reinforced Concrete
Monolithic Box Sections for Culverts, Storm Drains, and Sewers Designed
According to AASHTO LRFD”.

ACI 318-10 titled “Building Code Requirements for Reinforced Concrete”.
AASHTO LRFD Bridge Design Specifications 2012 Edition.

BRASS-CULVERT Version 2.3.0 by Wyoming Department of Transportation

—

GARY K. MUNKELT & ASSOC. Structural Engineers Fax 215-855-8714 ]——/




974071 | 39Vd™ 4300

| s1/0e/+0

PN Y "9 UIINIONT

1.SvDaud

pubpij

1020-859 (Z08) :ud
S6¥G0 LA “NOLSITIM
JAV WRISNANI €61

HOLYONEY S

geee-LvL (81S) ud
GBZL AN ‘2bi0ag a0
of ‘6 W IS 561
*dio) pooy wpyyad

1A “HedpugINOLLVOOT
c#ag (62)ATNO# 103r0Nd SHYQY | 43130
1odplLig INYN LO3r08d aspuaJog ‘3 HOSWYINS

aspuaiog "3 ‘HIMOIHO

s5uey) Dg RINOANMT | vl [51/11/50
uBisapay sod seBuey) | vt |51/90/50

—

(8zvSi# 6P 10S) SONMYNG dOHS LABAIND X08 LFHINOD LSYOTud

L IE o Y 3700 |

Hasuj dooy apusy ¢-Xd f
IBJureYy) b ATEIIPUL SBUK] PI[OS

AemAay snonunuo) z/1 €X,z7/1 1

R

10100 I5G01 PIOAT O] WILIAGU 9 M0{lY - SOTA(] SUIYIT £-0SLY PIOJXO

ey

Ron

(POY 110D @1 /%) 13204 OG (BRI

IS DAL @t

St
Y@ OO0 OO

A22(§ JAd @€

:pudgoy

=

"BOLISUIY Ul SPBIU 3q) ][I SW3Y PAPPaquIe pue SIOUSU. i [V &
“I0}OBIUOD YIS 1Y)

Aq ays uo panod 3g 03 SI Sj[em JJOId Su) Joj ped Sul[pAs] 91940U07) ¢
“pRIaUIBYO 3q {{RyS 9131009 J0 sa8pe pasodxa {[v T

‘9od Ul uRwS [fBYS 79 199)S

or[q ‘PAIROUN 3G 0} atBmpIey [femBuim 79 ssempley 1evood 1joq [V ([

ISNOSUB[IISIIA]

('sjiemBuim jo doj pue sjfempesy)
saoepms pasodxa [[e uo pied yseoaxd ar parjdde Iafess sueyls ‘|

10108400 9IS Aq parddy

Al 3dA3 “reniopy

€0°L0L 351] 1onpoid paaoidde suerf A 104
NOID) / SWESS [BIUOZIIOH

10)0R1u0 5315 AQ parjddy

Jepow 1iedat 9192009 [BOILIBA 29 PESTISAD

Z0°08L 151} 1onpo1d paroidde suery A 194
SWEIG [BOILSA

1JUSWIIEAL | JUIOf

PESTES R UTTIUS QLHSYY 3 ' {
syifuar] de

Wb/t 90URIEILT T
tx Buedg 'y
1S20URIDO L

W

€€71D LSV O) ULIOIUOD {[eys Fuumnidenueul pue S[eLIslBjA] ‘g

S19Y LSV Jeq pajeodun j |aaaf aq
[[BYS S{[BM JJO N0 79 ‘S[|EM SUIM ‘S|{EMPERY ‘SLOROIS XOQ IS B
- [391g SuLioguiay ‘|
1SI0N] [RIAUSD)

BuioyuIey

G4 o8puyg
(6DATND d1S Modpug

'PAMOI[0] 9q [[BYS SIULPPING UOHE[[EISUF MIA[ND XOF 11-6L51D WISV L
103023U07) g Aq patjddy nosS yuuys-uou

/M SWIBDS PUB SIA00IS LIBA[ND) XOg PUB $193904 HOE ‘SBIOH Sunyi [[e [itd 9
aqeoijdde 31 sojoy deam ogal UBD IaleM OS LIDA[NY)

XOg JO 79 S191004 JO [[>10Bg 0§ PIST SAUMONYS JOF [jLoe Je[NUBID) UBI[) 'S

SUONIIS HOA[NY) X0g ||V Suij[esuf jo souenbag uidag

19 UB}d JO 3SOUL U9l ASU} PALJLIS A PUB PANOSY)) 9G 0 JIB SUOLBARLY [V €

PAIEISUE 39 03 S[[2A SUl + S[[BA JJO D 158001d T

[9497] pue patordwio)) 9q 01 S[[BA O N / LAY X0g 10] 958g qng |

Tuonej[eIsu]

19A07) [10S 617 1I9A0]) YUY ¢
£EP1D LSV ©1 ULIOJUO0D [[BYS SULINORINUEBW pUR S[BLISIEIN '+
€6-TH = Peo] 9A1 USIsa( ‘¢
9JUBID[O} 12)0L13S J}
J0 958sn oy U1 }NS31 {{BYS SAOGE PIISI] SOOURIBIO) UIIMISQ JOI[JUOD AUy T
UOBIPa yyy saads uBIsap 98pLG 0AY'T 2107 OLHSYY
% O¥SLOVA “SEIININ 10d “LLS [D INLSV /% 90UBDIODOE Ui 1 uSisa '
:sajoN uSisaQg
JPE USR] MosU| '/
R7At4 JoUBIRD) 18y O
SUE Buioedg 18qay ¢
(951IDPO PAION SSOIUN) UHA LT 19A0D TGy ¥
SO/ 1E QI8uay g
W71 WBIOH T
JFF WP ]
'SOOUBIS[O ], UOLEOLIGR]

1Sd 000§ - Buipeory oiyei], L
1Sd 000§ - pBuang [eIsuf 9
1Sd 000§ - WBuang Juiddyg ¢
ISd000€ - yiBuang Sutipuey 't
1Sd 000€ - pSusng Swding ‘¢

1$d 0009 - uSisa(y x1jq pasodold ‘7
18d 000¢ - uBisa(] Xt payioadg '
YHL09d uoneuSIsaq Xi

1919.0U0))

109[o1d yuowoAorduwy a3prig pasodoid




£8-25=,5@ sruor (8)+.86-< @) suonoss (6)

MIIA UBld

97407Z | NOLLYAFTI Nvid | 51/02/%0 VPN 3 9 ATINONT
1sSwvOadd 1020859 (z08) wud]  sorE-L¥L (81S) U mhm Awwmnmm.wwo:uﬂwmu e%mc.”ﬁw m“ mwww__,um%
G6¥S0 LA 'NOLSITIM| S¥8TL AN ‘9D.039 o407 X : g
E TAY VRISNONI €61 of '6 W IS £661 | HOdPMEIIAVN LO3r0Nd 9SpueJbg "3 YOSIAIINS oﬂwm_uewmwmhm%ﬁﬁ «Mw M“&mw m
"HOLVOREYd| "dio) pooy wouxoad | (gzySif 80r 10S) SONMYYG dOHS LUBATNO X08 ASWONCD 1SVO3ud Ag | 90 | 3SR SHOTOVAING)
80" 627 -G (941 . &se
' UOHOAUUOY) 193904 1jog e DIARQY SWIYIT PIOIXQO) se'eee
i
(H2au] xomw - - - < (1aau] xog)
80'€E€T & - - i 3t wll B GETEET
e = == =@ B
MILA UOIDIS
SUOII09S
2 1e ut papnous ySlom ajyeg BN
DT-08 PUE YZ-0g Ul PAPIOU] [[EMPESH 4 v
£
ki Ry T T T pe2 1y giy W [8a] 09’1 .8-.€T Z-MD
01%'9 09'T | .8-€T -M2
W01 SSeWI] g[S wonog ; ey 0€6'0€ €L, .J6-5 €-0d
0L SSOWIL oA 9PIS | T - - ;
ot ssowprL qeIS doL ri!lszsc 015'4€ 8€6 | .%6-S «22-08
14 bs oL BALY ABMIBIBAL ¢ 582'SE 8’8 .§6-.5 gz-08
H.0-6%M.0-Z1 SUOISUIUIK(T Spisu] [ ZAH | 015'2€ 86 | .86-S *¥Z-08
L ‘ . B -
suoreoy0adg WA 0€6'0€ [VAVARNS % R 1-09 |
= e 3C L ar ar 30 e i e *(sa Im (AD)1oA | wabuan swen w
sjun Jo aigel. M




9 307¢ | L "SNOLLD3S—X08 | si/0z/v0 WO N D YTINONG
P . 1A “HodpLg INOLLYOOT 85pusIDg 3 YINDIAMD Lo e
1SwvD3add 1070~8S9 (Z08) ud|  £SEE-L¥L (8IS) ud oo
CEYSO0 LA .AZSWS; ohaZl AN .&Msove_s gfag (6Z)AIN0F 103r0¥d SHYQY | ¥3UVL3a s I ;
_!-ﬁ-_ a AV VINLSNANI S61 of '6 W 1S /61 1odpLE :INYN 103r0Nd aspuaiog "3 HOSYIINS wmﬁuuwnmmﬂwaﬁuw\uﬁbuﬂ Mmm“ wmm_wkmm m~ wasu) o anag
HOLVORIGYS| "dio) pooy wouoad | (gzyGif 80F I0S) SONMVET dOHS LBAIND X08 JLFUON0J 1SVOid : WONARESAg [ 9100 [ASg] “1modsxid @ Sewtioseypeo @

8sv \

(A deg 9¢

SIEIaQ] [RUONIPPY 10} § 'US 998 BION

11eleg d¢-0d

SIIE1a] JUOHIPPY 10§ § 'US 398 BION

1'®1°d vZ-24

o s 0 W01
A < = =
e sV (s 34)
y o ” e
% - 65V W oure 6 .80l
Y sy pov B mu_!,mt | (dAL w0uTEH %6 )
ISIMIYIO PIION Ssajun [eaidAf 189() 7 SEION d Z
3, ar Ir
LS9 1 IS .59 v | 65V B 01 1
ERES v | 8SV GSY e TSV
W091] 1S | L0910 v | LSV OXG) ——
59 | =S ) v | oSV N
W9 | BS W59 s | ssv / e _
EAERE v | ¥V 81D T - [+
091 Bs | 091 c# | esv sy _ (dA1) de [ WL .
W091] 8BS 4091 s# | Tsv i WL €); 9l k
)
oclweil e [wea] ez [ v [ew [ W | . Fopis uows 0 yous o¢ doig 03 AemAoy —— ! :
d | v |edAL | wBuoy m_.ﬁymw azg | BN
Ol - z1 .01
I[MPAYd§ Ieqy 8E1
[1833(] JUSWSOIOJUISY UOL0ag X0y S[e12Q [BUOTIPPY 10] § S 93§ BION 1e1Rd Dz-0d
- 8XQ)
|
i , e T e 2 0t
=T 00 ; e | .
i 1 .- o - 1
T SS Z f
f
(s '5d) !
em - d&
e oygeg 6 ol L %v 6 .80l
("dA1) youney 6%,.6 N b (dhL)wouneh 6%, 4
ta ks 3L 35 T
T T e ] !
' ot~ W01
IX() !
T T T T o1 1
3 R
R
ol ] — i
il 6 ol
I ]
01— zl 01 W01 = < Lo
sl W8EL




97407 v LT STIVMTONIM _ S1/0z/%0 IPUON N D UIINONG
LSvD3xdd 1020-89 (208) Md|  £9EE-/¥L (1) ud &% Ato%cmwzofao._ aspueing '3 §IHOIHO
S6YS0 LA ‘NOISITIM| G¥8Z} AN 951089 a0 8 (SN0 L03r0d SHVQV | H3INL3a aBuey) g wEnoMeLLl | Vel s1/11/g0 S
AV IWIMISNON! €61 of ‘6 Y 1S LSS1 Hodpug :INYN 103rodd 95puaJiog "3 YOSINY3ANS uSisopay Jod saSueu) | vdl |51/90/50
OLYONEY4] “dioy pooy wouad [ (gzssiF 80T I0S) SONMYVEQ dOHS LA X08 IUTONOD LSVId TOIAESSa,— A 30 ® Bawicosy
4@ ~——
I TonEAST 6T GOHEASTA 318 s
H .r*. ~ W0l
M/mww 210G ] °d w {f !
HIAND . HaAMD) z i
] L (dAY)
~|. R p— \ xog _ \I xog *
e 54 J s 1 | \ s augee 801
& BB 8 & L (dR1) youney ,6%,6
A Ut Iw v.l __N_MM . Il*' ey
paua)) soLrEp - [[BM PURY 4
! mwo 1 T k
L1 O vH Al . -—— a8py [BoiLBA B[] T
- ~ - g [2O19 A 2]
(dAD) |v R
9-€ S CTONEE o
N 1X®
o ol 1
1 . B!
2PIS yory JO UOUS , ¢ do1g 03 AemAay — *
I A/ anannnns M
[1232d [IPA PlJed { e ¢-0d
3 ~ 01
8y ) de7,9¢ = 7 i
/ wx@.{ . =
1 — 1
4 |z 1z
o : sl 1
E £V - Ly w ,ﬁ
$§s§lm 489 801
1 ; |
' - (dAL) youneq ,6X,6
sy sy (op1is ausoddp) e z
ISIMIBYIO PRION Ssafuq) [eordA} e |,z SII0N uj-ise l,ml '
anbeyd * _q i
sin] s | sewea ] Tt | v | esv o8pug LA - 9 - T -
W091] BS | L0910 6 | v | 8V
IS 091 RN 1
sin | Bs [ seuenl w6 | w# | osv S e N | 1 A B il T
SIA| B | seuen| .01 | c# | sV L L Fe o
SIn|_Bs | so0en | .6 | v | PV Hey <ﬁ
091 BS | 091 | .0 | s# | &V m (dky) dey @ Am_w ﬂ e
090 BS 091 WS | sH | TSV ' WL -
oL | sinfoc | weg | seen | o [ ox | sy .
8 | v |[0dhL | wiwey | WS Teng |y e LY WOl = 1
Mpayog 1Bqay

{ [T 1USWISSI0JUISY uonoss Xog puy |

v

1E1ed 1-2d w




974076 | STVLIT MO MH

| 51/02/%0

1SVvO3dAd

pubpy

1020-859 (208) ‘ud
S6¥S0 LA NOLSTTIM
Y TVINLSNONI €61

£6ee-L¥L (81G) Ud
GY8ZL AN ‘961039 a0
of '6 W IS £861

IR N 9 YIINDNG
aspuaupg 3 MINOIHD
SKVav ' ¥IWVL3a
aspuaing "3 YOSWNYIINS

1A '10dpUg INOILYIOT
c#ug (62AINOHF 103r0Yd
Hodpug :INVN 123r0dd

aBuey) Dg 1RPNQAR|L]

vdl

S owatpu) 5

SONUALOS LT/ |

SlL/1/50) ¢
1

ugisapay sod seSuey) | var |51/90/50
OLYOEV4| "diog pooy wowiadd [ (gzsGiF 607 10S) SONMVED dOHS L¥BATNO XO08 JLTWONOD 1SVO3ud A 9wy ]
E i
H 1 flm Loy ‘\L
Y : _
. 20 ,2{ ®
: R = dnung p#
- s W€ e
.. .4
(umoys sv)
sreg
[eIUOZLIOY p#
1 1 o
(L g FUETES IR
13A0D) 18317 ,Z TIION 18120 7-MD 19A0D) 18313, TBION e1d -0 1em JJom)D
an | *
] @ —
=l
| i . -
T T T T T (@) (@)
[ S [ S S honi _ (11|’|
f ol
|
i _ W8-El
W 81 “

palaneg 10N -

(£ 1@3yg o s[te1x( Fuoiojuway 29g)

1eRd ¢/I-MD




94079 _ STIVL30 NOLLIINNOD

| s1/02/%0

LSWvO3add

puDpij

1020859 (208) ‘ud
GE¥G0 1A ‘NOLSITIM
AV WIRESRAONE €61

HOLYOINEV 4

1A “1odpLg INOILYIOT
c#ug (62AIN0H# 1030¥d
}40dpug INYN 103r0dd

£6ee-L¥L (816) Md
GvBZL AN ‘961009 ooy
of '6 W IS £861

8spuaiog "3 YINOIHO

8spuaieg "] H{OSWYINS

IBYUIA N "9 YTINIONG

SAYQY ‘| ¥3UVL3C

*dio pooy woyjed

(BevSi# 80P 10S) SONMYYO dOHS LBATND X08 ATONOD 1SVITd

asuey) Og PpnoARL | vl |51/11/50
uBisopay Jod so5uey) | vl |54/90/50

W wotpuf sous

SnonuIO) 2

- O

aauac

doory apnsing g

@ Burieosy oo {0

L 9107 |

[lBA JjoIny

/ puepayug
+ F GH

UBA[MY)
- xo0g

Sppaquizy

[1219(] JUSWDIOJUIeY ¢-MH

11154 ¢ [[eMpea]

-

paianeg 10N -
mod Arepuosag - 91oN

11e1s( T [[empesH

10) $19%004

D Bl ]_
- uuxmmo_ susidos 7/_ 1

O~ TE1q Uon0a010,) 13550 1108

/
/101D T —~

Eso:mi,., Sy
seq] p#\(9) ——

20,21 ®
s[pmoq 4 -

[TEI3(] Uond3uuoy g 01 MU

4% Bt jueg W0Z Wll izid SV
WLl S lusgq WLl Wl 143 £V
Wb u8 jueg WLl WZl b# sy
W6 By g WPl fras Vit 1Sy
g | v |edhy | whuor | FEEE [ emg | e
S[npayds 1Bqsy - MH




Calc By: JHP
Revised Date: 03/24/15

BRASS-CULVERT

BRASS-CULVERT (LRFD)

DATE : 3/24/2015 TIME
Input Filename
Output Filename

Output Filename for Live Loads

The following filenames may be used in this

Live Load Influence Values
Drawing

Live Load Influence Ordinates
Live Load Actions (w/o DF or IM)
Intermediate Computations

Data Modelling

Checked By:

Version 2.3.0

13:24:50

. C:\BRASS\CULVERT\Examples\SD Ireland - Bridport
. C:\BRASS\CULVERT\Examples\SD Ireland - Bridport

C:\BRASS\CULVERT\Examples\SD Ireland - Bridport

File
File
File
File
File
File

name
name
name
name
name
name

COMMENTS

COMMENTS DO NOT EDIT THIS FILE!
COMMENTS JOB DESCRIPTION:
TITLE S.D. IRELAND - BRIDPORT
STRUCTID 12-0 X 9-0
AGENCY

COMMENTS

UNITSIN Us

UNITSOUT Us

COMMENTS ANALYSIS CONTROL:
TYPE PC

FUNCT DESREV

LRFR NO

IRELEASE NO

IDSN LRFD

KBASE FULL

KHACH YES

EPOXY NO

EDGE-STRIP NO

LRFD-SHEAR 0

DNEG 0.0000
COMMENTS OUTPUT CONTROL:
MTEN YES

IBSH NO

TINFN NO

LIVELO NO

DEFAULTS YES

LOOPS NO
INTERMEDIATE NO

COMMENTS MATERIAL PROPERTIES:
FCONC 5000.000

CE 4074280.000
CWGT 150.000

ZEE 98.000
EXP_FACTOR 0.750

EWGT 120.000

AWGT 145.000

FYST 60000.000

cN 7.1178
COMMENTS BOX GEOMETRY :
NBOX 1

NSPAN 12.0000

NHITE 9.0000

LENG 5.8200

BWIDTH 41.0000
CBWIDTH 36.0000

TSLAB 10.0000

KFXTS F

BSLAB 10.0000

KFXBS F

WALLR 10.0000

KFXW F

COMMENTS SKEW:

CSKEW 0.0000
COMMENTS HAUNCHES :

TFILT 9.0000

BFILT 9.0000
COMMENTS CONCRETE COVER:
covs 2.0000

covB 2.0000

r

aaaanQ

un

:\BRASS\CULVERT\Examples\SD
¢« \BRASS\CULVERT\Examples\SD
: \BRASS\CULVERT\Examples\SD
:\BRASS\CULVERT\Examples\SD
:\BRASS\CULVERT\Exanmples\SD
:\BRASS\CULVERT\Examples\SD

THIS FILE WAS CREATED BY THE BRASS-CULVERT GUI.

Ireland
Ireland
Ireland
Ireland
Ireland
Ireland

Gary K. Munkelt & Assoc. Fax: 215-855-8713

Project: Bridport STP CULV (29) Bridge #5 Box Culvert 120" x 9-0"

5
5
5

Page:

- Revised 3-24-15.DAT
- Revised 3-24-15.xml
~ Revised 3-24-15_LL.
Bridport 5 - Revised
Bridport 5 - Revised
Bridport 5 - Revised
Bridport 5 - Revised
Bridport 5 - Revised
Bridport 5 - Revised

=

a3l

ouT

3-24-15_INF.OUT
3-24-15.drw
3-24-15.1i11
3-24-15.011
3-24-15.000
3-24-15.tmp



Calc By: JHP
Revised Date: 03/24/15

COVW 2.0000
COVIN 2.0000
COMMENTS DEAD LOADS:
PRESS 60.000

PMIN 30.000

PWAT 0.000
NFILL 1.9900
NWEAR 0.0000
FILLFA 1.1500
SIFACT 1.1500
COMMENTS LIVE LOADS:
LVLD HL-93-TRUCK
LVLD HL~93-TANDEM
LVLD HL-93-LANE
LVOMT YES

LLPATCH PL
SURCH_USE YES

NLANES 0

LIMIT DIST NO

LRFDDF YES
COMMENTS REBAR REVIEW:
DESREV YES

TCBSZ 5

TCBSP 6.0000
BCBSZ 5

BCBSP 6.0000
TSIFTSZ 5

TSIFTSP 5.0000
TSOFTSZ 4

TSOFTSP 9.0000
BSIFTSZ 5

BSIFTSP 6.0000
BSOFTSZ 4

BSOFTSP 9.0000
EWIFVSZ 4

EWIFVSP 9.0000
EWOFVSZ 5

EWOFVSP 6.0000

End of Input File No. 1

Checked By:

Project: Bridport STP CULV (29) Bridge #5 Box Culvert 12'-0" x 9-0"

Page

Note:

The following list of variables are used in the
application. They are shown in US units because
that is the internal computational mode.

The first set are the variables defaulted
from input and the second set are system

variables.
Units
USSI_UNITS: Input Units = us
USSI_UNITS_OU: Output Units = uUs
Design Variables
LRFDDF: Use LRFD method for bot slab load distrib. = T
CUTYPE: Precast(PC) or Cast in Place(CIP) Culvert = PC
IDSN: Design Method = LRED
FUNCT: Design (DESIGN) or Design Review (DESREV) = DESREV
IRELEASE:Moment Continuity Released (@ end of walls) = F
DNEG: Distance to Neg. Moment Computation Point = 0.00
Output Control Variables
MTEN: Output Moment-Shears = T
IINFN: Output Influence Line = F
IBSH: Output Bar Schedule F

Gary K. Munkelt & Assoc. Fax: 215-855-8713

:{_?_ oféz_



Calc By: JHP Checked By: / / 3
Revised Date: 03/24/15 Project: Bridport STP CULV (29) Bridge #5 Box Culvert 12-0" x 9'-0" Page: of 2

standard Load Variables
LVLD: Live Load Vehicle Name
LVLD: Live Load Vehicle Name

HL-93~TRUCK
HL-93~TANDEM

¥

#

LVLD: Live Load Vehicle Name = HL-93-LANE
LVOMT: Neglect LL for Fill > 8Ft & Fill > Span = T
Uniform Dead Load Variable

EDLU: Extra Uniform Dead Load (Lbs/Ft) = 0.0
NWEAR: Thickness of Wearing Surface (in} = 0.0
Concentrated Dead Load Variables

EDLC1: Extra Concentrated Dead Load (Lbs) = 0.0
EDLX1: Position of Load from CL of Left Wall (Ft) = 0.0
EDLC2: Extra Concentrated Dead Load {Lbs) = 0.0
EDLX2: pPosition of Load from CL of Left Wall (Ft) = 0.0
EDLC3: Extra Concentrated Dead Load ({Lbs) = 0.0
EDLX3: position of Load from CL of Left Wall (Ft) = 0.0
Soil and Water Pressure Variables

SURCH: Depth of Surcharge = 2.0
PRESS: Maximum Soil Equiv. Fluid Pressure(Pcf) = 60.0
PMIN: Minimum Soil Equiv. Fluid Pressure(Pcf) = 30.0
PWAT: Internal Water Pressure = 0.0
Geometry - Box Dimension Variables

NBOX: Number of Boxes (1 TO 4) = 1
NSPAN: Clear Span (Ft) = 12.0
NHITE: Clear Height (Ft) = 9.0
NFILL: Design Fill Measured from Top of Top Slab(Ft} = 2.0
LENG: Section length(PC)-Culvert Length (CIP) (Ft) = 5.8
Geometry - Slab Thickness Variables

TSLAB: Thickness of top Slab (In) = 10.0
BSLAB: Thickness of Bottom Slab(In} = 10.0
WALLR: Thickness of Exterior Wall (In) = 10.0
Geometry - Skew and Haunch Variables

LSKEW: Left End Skew Angle(Deg) = 90.0
RSKEW: Right End Skew Angle (Deg) = 90.0
CSKEW: Culvert Skew Angle (Deg) = 0.0
TFILT: Top Haunch (In} = 9.0
BFILT: Bottom Haunch (In) = 9.0
KHACH: Haunches used in Analysis (YES/NO) = YES
Geometry - Clear Concrete Cover

COVS: Exterior Concrete Cover Top Slab (In) 2.0
COVB: Exterior Concrete Cover Bottom Slab (In) = 2.0
COVW: Exterior Concrete Cover Walls (In) = 2.0
COVIN: Interior Concrete Cover (In) 2.0
Material Properties Variables

EWGT: Weight of Soil (Pcf} = 120.0
FYST: Yield Strength of Reinf. Steel (Psi) = 60000.0
FSTL: Allowable Stress of Reinf. Steel(Psi) (ASD) = 36000.0
FCONC: Compressive Strength of Concrete {Psi) = 5000.0
FSHR: Shear in Concrete ({(Psi) {ASD) = 0.0
FSTIR: Allowable Stress in Stirrups (Psi) (ASD) = 0.0
CWGT: Weight of Concrete {Pci) = 150.0
AWGT: Weight of Wearing Surface (Pcf) = 145.0

Gary K. Munkelt & Assoc. Fax: 215-855-8713
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ZEE: Crack Width Parameter from AASHTO = 98.0
CN: Modular Ratio of Concrete = 7.1
CE: Modulus of Elasticity of Concrete (ksi) = 4074.3
ZEE: Crack Width Parameter from AASHTO = 1.0
CN: Modular Ratio of Concrete = 0.9
CE: Modulus of Elasticity of Concrete(ksi) =
Service-I load and resistance factors

EV: Vertical Earth Pressure max-min 1.00 1.00

DC: Components max-min 1.00 1.00

DW: Wearing Surfaces max-min 1.00 1.00

EH: Horizontal Earth Pressure At-Rest 1.00

LS: Live load surcharge 1.00

WA: Water load and stream pressure 1.00

LL: Vehicular live load 1.00

Strength-I load and resistance factors

EV: Vertical Earth Pressure max-min 1.30 0.9C

DC: Components max-min 1.25 0.90

DW: Wearing Surfaces max-min 1.50 0.65

EH: Horizontal Earth Pressure At-Rest 1.35

LS: Live load surcharge 1.75

WA: Water load and stream pressure 1.00

LL: Vehicular live load 1.75

Strength-1I load and resistance factors

EV: Vertical Earth Pressure max-min 1.30 0.90

DC: Components max-min 1.25 0.90

DW: Wearing Surfaces max-min 1.50 0.65

EH: Horizontal Earth Pressure At-Rest 1.35

LS: Live load surcharge 1.35

WA: Water load and stream pressure 1.00

LL: Vehicular live load 1.35

Fatigue load and resistance factors

EV: Vertical Earth Pressure max-min 0.00 0.00

DC: Compeonents max-min 0.00 0.00

DW: Wearing Surfaces max-min 0.00 0.00

EH: Horizontal Earth Pressure At-Rest 0.00

LS: Live load surcharge 0.75

WA: Water load and stream pressure 0.00

LL: Vehicular live load 0.75

Bl: Ratio Depth Compressive zZone AASHTO 5.7.2.2 0.85
BB: Factor Load Factor Po and Pb AASHTO = 0.80
BETAD: Dead Load Multiplier for Load Factor = 1.0000
BETAL: Live Load Multiplier for Load Factor = 0.0000
PHIMOM: Phi Factor for Moment = 1.00600
PHISHR: Phi Factor for Shear = 0.9000
GAMMA Load Factor Actions Multiplier 1.3000
IFATIG: Check Fatigue = F
IHAUCH: Code for Considering Haunch in Analysis F
ILESS: Code for Span Less Than 5 ft = F
ISHR: Code for Shear Stress Check = F
KBASE: Bottom Slab Support Code (FULL, FIXED, HINGED) = FULL
LDPASS: Bypass Live Load if no vehicle input = F
LONGB: Longitudinal Bar Code = E
MESSGE: Code for Message Printout T

JOB DESCRIPTION

Title

S.D. IRELAND - BRIDPORT

Structure ID :
Agency name

Input units : US
OQutput units : US

Gary K. Munkelt & Assoc. Fax: 215-855-8713
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Calc By: JHP Checked By:
Revised Date: 03/24/15 Project: Bridport STP CULV (29) Bridge #5 Box Culvert 12-0" x 9'-0"
ANALYSIS CONTROL
Moment Bottom Slab Negative
Construction Design/ Continuity Support Moment
Type Review Released Code Position
PRECAST DESREV NO FULL 0.00
Consider Haunches in Analysis YES
pPerform Edge Beam reinforcement computations : NO
Use epoxy coated bars in top mat of reinforcement: NO
in top slab
Design Limit State Load and Resistance Factors
Method Ductility Redundant Operations

LOBD & R 1.0000 1.0000 1.00

OUTPUT CONTROLS

Drawing File: NO
Actions at tenth Points: YES
Bar Schedule: NO
Live Load Influence Ordinates: NO
Live Load Actions Envelope: NO
Default Output: YES
Intermediate Design Iteration Computations: NO
Intermediate Computations NO

MATERIAL PROPERTIES

Concrete Concrete Crack Width Steel Steel

f'c Ec Gamma E Fy n

{Psi} {Psi) (Kip/in) {Psi)

5000. 4074280. 0.75 600090. 7.12
Note:

1. The concrete unit weight used for the
£c computation is 5 pcf less
than used for load computations

2. The crack width coefficient is the
coefficient in Eg. 5.7.3.4-2 for the
crack width parameter 2

Unit Weights

Concrete Soil Fill Wearing Surface
(Pcf) (Pcf) (Pcf)
150. 120. 145.
Note:

1. The soil structure interaction factor
has been entered by the user.
The value of 1.15 will be used.

BOX GEOMETRY

Culvert Span Clear Centerline

Cells Length Height Length
(Ft) (Ft) (Ft)

SINGLE 12.00 9.00 5.82

Bridge Clear Bridge Number of

Width Wwidth Traffic Lanes

(Ft) (Ft)

41.00 36.00 3

Gary K. Munkelt & Assoc. Fax: 215-855-8713
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Project: Bridport STP CULV (29) Bridge #5 Box Culvert 12'-0" x 9'-0"

Slab and Wall Information
Top Bottom Exterior Interior
Slab Slab Wall Wall
(In) (In) {In) (In}
10.00 Fixed 10.00 Fixed 10.00 Fixed 0.00 n/a
LIVE LOADS
Vehicle Designation
HL-93-TRUCK
HL~-93~TANDEM
HL-93-LANE
Live Load Control: YES
(Neglect Live Load if fill is greater than 8 ft.
and fill is greater than culvert span)
Tire application model: patch load
Live Load Surcharge: 2.0 Ft
DEAD LOADS
Concentrated Loads
Wgt. Dis. Wgt. Dis. Wot. Dis.
(Kips) (Ft) (Kips) (Ft) (Kips) (Ft)
0.0 0.0 0.0 0.0 0.0 0.0
Soil Water
Pressure Density
Max Min
{Pcf) {Pcf) (Pcf)
60.0 30.0 0.0
Wearing
Uniform Surface Fill
Load Thickness Height
(plf) {in) (Ft)
0.0 0.00 1.99
SKEW
Skew Skew Skew
Left Right Center
(Deg) (Deg) (Deg)
90.0 90.0 0.0
HAUNCHES
Top Haunch Bottom Haunch
Height Height
(In) (In)
2.0 9.0
CONCRETE COVER to face of bar
Top Bottom Exterior Interior
Slab Slab Wall Wall
(In) (In) (In) (In)
2.00 2.00 2.00 2.00

Bar sizes and spacings with computed areas of steel

Gary K. Munkelt & Assoc. Fax: 215-855-8713
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Project: Bridport STP CULV (29) Bridge #5 Box Culvert 12'-0" x 9'-0"

Areas of steel are in in2/ft

Top slab
LEFT SIDE CENTER
area 0.6200 in2 area
size 5 spaced at 6.00 in. size

0.7440 in2
5 spaced at

5.00 in.

RIGHT SIDE
area 0.6200 in2
size 5 spaced at

Fhhk Ak kkhhhkhkkkkhh kAR F h ok k ok kA Ak ok k ok kT Ak h hkkhhkh ko hhk kA FHkkk Ak ok kkkdkkkkkk ok k

Exterior wall
TOP
area
size

0.6200 in2
5 spaced at

OUTSIDE FACE
area 0.6200 in2
size 5 spaced at

INSIDE FACE

area 0.2667 in2
size 4 spaced at
BOTTOM

area 0.6200 in2
size 5 spaced at

LEFT SIDE
area 0.6200
size 5 space

6.00 in.

6.00 in.

9.00 in.

6.00 in.

hkkhkk ok ke kT kk ok ko khkk kI hhhh kR hkkkhkh ok h ok ok khhkkkk ok ko hkkkkkkddhhkk kX kxh hk k& &

in2

d at 6.

EXTERIOR WALL Minimum

AASHTO LRFD Section 5.

Equation 2 =

exterior

two #4 bars plus the

Required Thickness is

Input Values

Depth of Fill =199
Span Length =12.00
Truck Gage = 6.00
Soil Distribution Factor = 1.15
Tire Patch Width =20.00
Bridge Width =41.00
Lay Length =582

Bottom slab
CENTER

area 0.6200 in2
size 5 spaced at

00 in.

6.00 in.

RIGHT SIDE
area 0.6200 in2
size 5 spaced at

Thickness Based on Cover and Layer Clearance

10.3.1

(minimum thickness)

wall cover plus the diameter of two #6 bars and
inside wall/slab cover plus 1 in clearance

8.00 Inches

6.00 in.

6.00 in.

LRFD Live Load Distribution Factor Computation

»

in.
ft.
ft.

Compute Strip Width by 4.6.2.10.2-1

E=96+144S ft

E=96+ 144 ( 12,00 ft.)

E=944ft

Controlling Distribution Facter

Final Strip Width=9.

441,

Final Distribution Factor = 1/Final Strip Width = 0.106 Lanes per ft. of width

Multiple Presence Factor = 1.20
Distribution Factor * Multiple Presence Factor = 0.127

Notes:

Gary K. Munkelt & Assoc. Fax: 215-855-8713
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1. Only the one lane loaded case is considered. The one lane loaded multiple presence factor is used. See 12.11.2.1, 3.6.1.3.3, and 4.6.2.10.
2. Lane loads are not applied. See 3.6.1.3.3. This applies to all approximate strip methods,
3. The distribution factor for fills of 2 feet or greater is bounded by the distribution factor computed in 4.6.2.10. See 3.6.1.2.6.

Number of cells = 1
Top Slab thickness = 10.0000
Bottom Slab thickness = 10.0000
Exterior Wall thickness = 10.0000
Design Span({c~c walls) = 12.8333
Design Height (c-c slabs) = 9.8333
Fill Height{top of slab) = 1.9900
Wearing surface thickness 0.0000
Loads based on 1 foot unit width
Soil Structure Interaction Factor = 1.1500
Earth Weight for fill computations = 0.1380
Weight of Fill without wearing surface 0.2746
Weight of Wearing Surface = 0.0000
Weight of Top Slab = 0.1250
Weight of Extra Uniform Dead Load = 0.0000
Uniform Dead Load on Top Slab = 0.3996
Weight of Walls divided by culvert width = 0.1646
Uniform Dead Load on Bottom Slab = 0.5643
Soil pressure at center of top slab = 0.1444
So0il pressure at center of bottom slab = 0.7344
Soil pressure due to live load surcharge = 0.0820
Impact Factor on Top Slab & Walls = 0.2479
Impact Factor on Bottom Slab = 0.0000
Axle Load Distribution Factor on:
Top Slab & Walls = 0.0000
on Bottom Slab = 0.0000
Note:
1. The weight of the walls is computed by taking the

interior wall thickness plus twice the exterior wall
thickness and multiplying by the clear height of the
culvert and the weight of concrete. That result is
divided by the span length times the number of cells
plus the wall thicknesses.

2. The soil pressure computations use the f£ill height
and the culvert height for appropriate values for
lateral earth pressures. Wearing surface, fill
height, and slab thickness are used in vertical dead
load qomputations.

3. The distribution width and associated distribution
factor for the top slab is computed according to
AASHTO LRFD 4.6.2.10 for fill depth less
than 2 ft. and BASHTO LRFD 3.6.1.2.6 for £fill
depths over 2 ft. Also, see 3.6.1.3.3.

For a HL-93-TRUCK Vehicle

Description AASHTO LRFD HL-93 Design Truck (US)

The Number of axles = 3

Axle Weights Spacing
(kips) (£t)
8.00 14.000

Kef

K1f
K1f
K1f
Kilf
Kif

K1f
K1f
Kif

K1f

K1f

o
~— 4o
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32.00 14.000
32.00 0.000
Totals 72.00 28.000

For a HL-93-TRUCK Vehicle
Description AASHTO LRFD HL-93 Design Truck (US)

The number of simulated axles based on fill = 3

The number of simulated axles is calculated based
on the longitudinal distribution length of each axle
divided by the simulated axle spacing of 1 foot

and the simulated axle weights are calculated by
dividing the vehicle axle weights by the number of
simulated axles per vehicle axle.

Truck facing backwards Truck facing forward
Axle wts. Spacing Axle wts. Spacing

{kips) (ft) {kips) (£t}
8.00 0.000 32.00 0.000
32.00 14.000 32.00 14.000
32.00 14.000 8.00 14.000
Totals 72.00 28.000 72.00 28.000

Note: Impact or distribution is not included in the above table.

Current Live Load: HL-93-TRUCK

Unfactored MOMENTS (per unit design width)
due to Dead and Live Loads including Distribution and Impact

Dead Soil Soil Surch Water LIVE LOADS

M-PT Load Press Press Hgt. Press Pos Neg
(Max) (Min) (Max)

Kft Kft Kft Kft Kft Kft Kft

EXTERIOR WALL BOTTOM

-9 -4.64 ~-1.62 -0.81 -0.29 0.00 0.00 ~-3.68
1- 1 -4.46 0.65 0.33 0.07 0.00 0.00 -3.32
1- 2 -4.28 2.27 1.14 0.35 0.090 0.00 ~3.21
1- 3 -4.10 3.29 1.65 0.55 0.00 0.00 -3.43
1- 4 -3.92 3.77 1.89 0.67 0.00 0.00 -3.71
1- 5 -3.74 3.77 1.89 0.70 0.00 0.00 -3.98
- 6 -3.57 3.35 1.68 0.67 0.00 0.00 -4.26
1- 7 -3.39 2.56 1.28 0.55 0.00 0.00 ~-4.53
1- 8 -3.21 1.46 0.73 0.35 6.00 0.00 -4.81
1- 9 -3.03 0.10 0.05 0.07 0.00 0.22 -5.09
1-10 -2.85 -1.45 -0.73 -0.29 0.00 0.66 -5.36
EXTERIOR WALL TOP
TOP SLAB LEFT SIDE
2-0 -2.85 ~1.45 -0.73 -0.29 0.00 0.66 -5.36
2- 1 0.11 ~-1.45 -0.73 -0.29 0.00 3.66 -1.66
2- 2 2.42 -1.45 -0.72 -0.29 0.00 6.64 0.00
2- 3 4.06 -1.45 -0.72 -0.29 0.00 9.12 0.00
2- 4 5.05 -1.45 -0.72 ~0.29 0.00 10.76 0.00
2- 5 5.38 ~1.44 -0.72 -0.29 0.00 11.31 0.00
2- 6 5.05 -1.44 -0.72 ~0.29 0.00 10.75 0.00
2- 7 4.07 -1.44 ~0.72 -0.29 0.00 9.14 0.00
2~ 8 2.42 -1.44 -0.72 -0.29 0.090 6.65 0.00
2- 9 0.12 -1.44 -0.72 ~0.29 0.00 3.66 -1.67
2-10 -2.84 -1.43 -0.72 -0.29 0.00 0.67 -5.37
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TOP SLAB RIGHT SIDE

BOTTOM SLAB LEFT SIDE

4- 0 -4.64 -1.62 -0.81 -0.29 0.00 0.00 -3.68
4- 1 -0.46 ~-1.62 -0.81 -0.29 0.00 0.31 -0.74
4- 2 2.79 ~-1.62 -0.81 -0.29 0.00 2.53 0.00
4- 3 5.12 ~-1.62 -0.81 -0.29 0.00 4.12 0.00
4- 4 6.51 ~-1.63 -0.81 -0.29 0.00 5.06 0.00
4- 5 6.97 -1.63 ~-0.81 -0.29 0.00 5.38 0.00
4~ 6 6.51 -1.63 ~0.82 -0.29 0.00 5.07 0.00
4- 7 5.11 -1.63 ~-0.82 -0.29 0.00 4.12 0.00
4- 8 2.79 ~1.63 -0.82 -0.29 0.00 2.54 0.00
4- 9 -0.46 ~1.64 -0.82 -0.29 0.00 0.32 -0.77
4-10 -4.65 -1.64 -0.82 -0.29 0.00 0.00 -3.71

BOTTOM SLAB RIGHT SIDE

Current Live Load: HL-93~TRUCK

Unfactored SHEARS (per unit design width)
due to Dead and Live Loads including Distribution and Impact

Dead Soil Soil Surch Water LIVE LOADS
M-PT Load Press Press Hgt. Press Pos Neg
(Max) (Min) (Max)
K K K K K K K

EXTERIOR WALL BOTTOM

1- 0 0.18 2.66 1.33 0.40 0.00 0.43 ~-0.28
-1 0.18 1.97 0.98 0.32 0.00 0.43 -0.28
1- 2 0.18 1.33 0.67 0.24 0.00 0.43 ~-0.28
1- 3 0.18 0.76 0.38 0.16 0.00 0.43 -0.28
1- 4 0.18 0.24 0.12 0.08 0.00 0.43 -0.28
1- 5 0.18 -0.23 -0.11 0.00 0.00 0.43 -0.28
1- 6 0.18 -0.63 -0.31 -0.08 0.00 0.43 -0.28
1- 7 0.18 -0.97 -0.49 ~0.16 0.00 0.43 -0.28
1- 8 0.18 -1.26 -0.63 ~0.24 0.00 0.43 -0.28
1- 9 0.18 -1.49 -0.74 ~-0.32 0.00 0.43 ~0.28
1-10 0.18 ~-1.66 -0.83 -0.40 0.00 0.43 -0.28

EXTERIOR WALL TOP

TOP SLAB LEFT SIDE
2- 0 2.56 0.00 0.00 0.00 0.00 5.05 0.00
2- 1 2.05 0.00 0.00 0.00 0.00 4.47 -0.35
2- 2 1.54 0.00 0.00 0.00 0.00 3.97 -0.80
2- 3 1.03 0.00 0.00 0.00 0.00 3.40 -1.33
2- 4 0.51 0.00 0.00 0.00 0.00 2.80 -1.92
2- 5 0.00 0.00 0.00 0.00 0.00 2.19 -2.53
2~ 6 ~-0.51 0.00 0.00 6.00 0.00 1.58 -3.14
2- 7 ~1.03 0.00 0.00 0.00 0.00 1.03 -3.73
2- 8 ~-1.54 0.00 0.00 0.00 0.00 0.54 -4.26
2- 9 -2.05 0.00 0.00 0.00 0.00 0.17 -4.71
2-10 -2.56 0.00 0.00 0.00 0.00 0.00 -5.06

TOP SLAB RIGHT SIDE

BOTTOM SLAB LEFT SIDE
4- 0 3.62 0.00 0.00 0.00 0.00 2.60 0.00
4- 1 2.90 0.00 0.00 0.00 0.00 2.09 0.00
4- 2 2.17 0.00 0.00 0.00 0.00 1.58 0.00
4- 3 1.45 0.00 0.00 0.00 0.00 1.08 0.00
4- 4 0.72 0.00 0.00 0.00 0.00 0.57 0.00
4- 5 0.00 0.00 0.00 0.00 0.00 0.06 -0.06
4- 6 -0.72 0.00 0.00 0.00 0.00 0.00 -0.57
4~ 7 -1.45 0.00 0.00 0.00 0.00 0.00 ~-1.08
4~ 8 -2.17 0.00 0.00 0.00 0.00 0.00 ~-1.58
4- 9 -2.90 0.00 0.00 0.00 0.00 0.00 -2.09
4-10 -3.62 0.00 0.00 0.00 0.00 0.00 -2.60

BOTTOM SLAB RIGHT SIDE

Current Live Load: HL-93-TRUCK

Unfactored AXIAL FORCES (per unit design width)
due to Dead and Live Loads including Distribution and Impact
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Dead Soil Soil Surch Water LIVE LOADS
M-PT Load Press Press Hgt. Press Pos Neg
(Max) (Min) {Max}
K K K K K K K
EXTERIOR WALL BOTTOM
i- 0 -2.56 0.00 0.00 0.00 0.00 0.00 -4.97
1- 1 -2.56 0.00 0.00 0.00 0.00 0.00 -4.97
1- 2 ~2.56 0.00 0.00 0.00 0.00 0.00 -4.97
1- 3 -2.56 0.00 0.00 0.00 0.00 0.00 -4.97
1- 4 -2.56 0.00 0.00 0.00 0.00 0.00 -4.97
1- 5 -2.56 0.00 0.00 0.00 0.00 0.00 -4.97
1- 6 ~2.56 0.00 0.00 0.00 0.00 0.00 ~-4.97
-7 -2.56 0.00 0.00 0.00 0.00 0.00 -4.97
i- 8 -2.56 0.00 0.00 0.00 0.00 0.00 -4.97
i- 9 -2.56 0.00 0.00 0.00 0.00 0.00 -4.97
1-10 -2.56 0.00 0.00 0.00 0.00 0.00 -4.97
EXTERIOR WALL TOP
TOP SLAB LEFT SIDE
2- 0 0.18 -1.66 -0.83 -0.40 0.00 0.42 ~-0.28
2- 1 0.18 -1.66 -0.83 -0.40 0.00 0.42 ~-0.28
2~ 2 0.18 -1.66 -0.83 ~0.40 0.00 0.42 -0.28
2- 3 0.18 ~1.66 ~0.83 -0.40 0.00 0.42 ~0.28
2- 4 0.18 ~-1.66 -0.83 ~0.40 0.00 0.42 -0.28
2-5 0.18 -1.66 -0.83 ~0.40 0.00 0.42 -0.28
2~ 6 0.18 -1.66 -0.83 ~0.40 0.00 0.42 -0.28
2- 7 0.18 ~1.66 -0.83 ~0.40 0.00 0.42 -0.28
2~ 8 0.18 ~1.66 -0.83 -0.40 0.00 0.42 -0.28
2- 9 0.18 ~1.66 -0.83 -0.40 0.00 0.42 -0.28
2-10 0.18 -1.66 -0.83 -0.40 0.00 0.42 -0.28
TOP SLAB RIGHT SIDE
BOTTOM SLAB LEFT SIDE
4- 0 -0.18 ~2.66 -1.33 ~0.40 0.00 0.28 -0.42
4~ 1 -0.18 ~2.66 -1.33 ~0.40 0.00 0.28 -0.42
4- 2 ~-0.18 -2.66 -1.33 -0.40 0.00 0.28 -0.42
4- 3 -0.18 ~2.66 -1.33 -0.40 0.00 0.28 -0.42
4- 4 -0.18 -2.66 -1.33 -0.40 0.00 0.28 ~-0.42
4- 5 -0.18 ~2.66 -1.33 -0.40 0.00 0.28 ~0.42
4- 6 -0.18 -2.66 ~1.33 ~-0.40 0.00 0.28 -0.42
4- 7 -0.18 ~2.66 -1.33 ~0.40 0.00 0.28 -0.42
4- 8 -0.18 -2.66 ~-1.33 -0.40 0.00 0.28 -0.42
4- 9 -0.18 -2.66 -1.33 ~0.40 0.00 0.28 -0.42
4-10 -0.18 ~2.66 -1.33 ~0.40 0.00 0.28 -0.42
BOTTOM SLAB RIGHT SIDE
Factors for Ductility 1.00
Redundancy 1.00
Operations 1.00
Fatigue Checks
fs<=1r=24 - 0.33£,in (§.5.3.2-1)
where:
f; = actual stress range in the reinforcement
fr= maximum allowable stress range
Member Location fin (Kip) f; (kip) fs (kip) Result
EXTERIOR WALL Top -104.297 24034.42 11903.27 Pasy
TOP SLAB Left -1038.682 2365723 4000.04 Pass
TOP SLAB Middle - -1038.682 23657.23 4017.35 Pass
BOTTOM SLLAB Left -1038.682 23657.23 1172.65 Pass
BOTTOM SLAB Middle - -1038.682 23657.23 1203.28 Pass
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LRFD Crack Control Computation

Current Vehicle: AASHTO LRFD HL-93 Design Truck (US)

Max Spacing | Current Spacing | Allowable Stress|| Actual Stress

Location Ye h (in.) dc (in.) Bs 0 (in.) 0 (kip)
Top slab, outside 0.8*f, > f,, therefore no check necessary.
corner
Top slab, inside face J0.75000000[10.00000000/2.00000000][1.35714281] 7.27288294 || 5.00000000 || 42.98246384 || 3431616592
Top slab, outside face 0.8*f, > £, therefore no check necessary.

Bottom slab, outside 0.8*f; > 1., therefore no check necessary.

corner
Bottom ;‘2‘: inside 1) 75000000] 10.00000000](2.00000000)1.35714281| 9.05658627 6.00000000 38.68421173 || 29.62812042
Bottom 2‘1{;’ outside 0.8*f, > f,, therefore no check necessary.
Ext. wall, outside face 0.8*f, > f,, therefore no check necessary.
Ext. wall, inside face 0.8*f, > f,, therefore no check necessary.

Lateral Distribution Steel:

Span Length = 12.833 feet
Percentage of main reinforcement required = 27.915% , less than or equal to 50%
Main reinforcement area (top slab) = 0.744 in"2
Required lateral distribution area = 0.208 in~2
Main reinforcement area (bottom slab) = 0.620 in”~2
Required lateral distribution area = 0.173 in~2

Because the required area is less than the minimum, an area of steel of 0.200 in”2 is used.

Bar sizes and spacings with computed areas of steel

Areas of steel are in in2/ft

Top slab
LEFT SIDE CENTER RIGHT SIDE
area 0.6200 in2 area 0.7440 in2 area 0.6200 in2

size 5 spaced at 6.00 in. size 5 spaced at 5.00 in. size 5 spaced at 6.00 in.
**********************************************i****************************

Exterior wall

TOP

area 0.6200 in2

size 5 spaced at 6.00 in.

OUTSIDE FACE
area 0.6200 in2
size 5 spaced at 6.00 in.

INSIDE FACE
area 0.2667 in2
size 4 spaced at 9.00 in.

BOTTOM
area 0.6200 in2

size 5 spaced at 6.00 in.
PR R R R R R R R R R R 2R s R S R R R A R R R R R

Bottom slab
LEFT SIDE CENTER RIGHT SIDE
area 0.6200 in2 area 0.6200 in2 area 0.6200 in2
size 5 spaced at 6.00 in. size 5 spaced at 6.00 in. size 5 spaced at 6.00 in.

Gary K. Munkelt & Assoc. Fax: 215-855-8713
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Project: Bridport STP CULV (29) Bridge #5 Box Culvert 12-0" x 9'-0"

Se

rviceability,

Fatigue,

and Other Checks

Based on crack control check

AASHTO 5.7.3.4

LRFD

Slenderness check on walls passed
Eccentricity check on walls passed

Reinforcing Bar Stresses Sizes and Spacing

Note:

Bar
Al
Al100
A300
A2
A200
A400
B2
B1
B3

Bar

Notes

Bar stresses are based on bending and axial stress only

Stresses are

in ksi

Area of steel in square inches per ft
Spacing and H and V legs are in inches

Mark

Description

Top Corner Outside face Max Neg Moment

Top Slab Inside face Max Pos Moment

Top Slab Outside face Max Neg Moment Interior support
Bottom Corner Outside face Max Neg Moment

Bottom Slab Inside face Max Pos Moment

Bottom Slab Outside face Max Neg Moment Interior support
Exterior Wall Outside face Max Neg Moment

Exterior Wall Inside face Max Pos Moment

Interior Wall Both faces

Type Fs Act.

(Ksi)

10.00
9.65
0 34.32
0 29.63
4.31
15.00

Ps All. Area steel Size Spacing H
Input Provided us

{Ksi) (In2) {In2) Bars (In) {In)
0.00 0.6200 0.6200 5 6.0 75
34.32 0.6200 0.6200 5 6.0 36
42.98 0.7440 0.7440 5 5.0

38.68 0.6200 0.6200 5 6.0

29.63 0.2667 0.2667 4 9.0

29.63 0.6200 0.6200 5 6.0

1. Area of steel is the maximum required for all
The strength computations are shown in
the results at critical sections table.

limit states.

Design thickness shown in the following table is

based on the appropriate cover minus half the diameter
of the bar in the above table or one-half

the diameter of a #6 bar. The actual half bar diameter
is used once the steel has been selected

and the #6 bar is used in design iterations.

For a Design review run the actual bar stresses shown
can be the stress at either side of a member corner or
the stress at the middle of the slab for a multiple cell
group. The required As is actual in a Design review.

If the user wishes to ignore crack control the allowable
steel stress is set at 0.95 Fy. This limit will likely
not control the design,
control yielding under service loads.

but it if should, this will

Gary K. Munkelt & Assoc. Fax: 215-855-8713
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Output at Critical Sections (per unit design width)

Member No., = 1 EXTERIOR WALL Thickness = 10.00 (in)

Clear cover at end = 2.00 (in)

Clear cover at middle = 2.00 (in)

Bar diameter (bot ) = 0.62 (in)

Bar diameter (mid+) = 0.50 (in)

Bar diameter (mid-) = 0.62 (in)

Bar diameter (top ) = 0.62 (in)

Coin. Resistance
Moment Axial Shear Shear Po Mu Mbal Pbal Steel Mom. Des. Design
Force Forxce Cap Cap Cap Cap Cap Area Cap Thk Ratio
Kft Kips Kips Kips Kips Kft Kft Kips In2 Kft in

BOT ~8.9 11.0 4.0 23.1 380.5 22.7 46.0 118.7 0.6200 23,0 7.69 n/a
MID 3.9 11.0 0.7 33.0 368.8 10.1 42.4 136.9 0.2667 10.3 7.75 0.4
MID- -7.0 11.0 0.7 28.0 380.5 22.7 46.0 118.7 0.6200 23.0 7.69 n/a
TOP -11.3 11.0 2.9 21.5 380.5 22.7 46.0 118.7 0.6200 23.0 7.69 n/a
Member No. = 2 TOP SLAB Thickness = 10.00 (in)

Clear cover at end = 2.00 (in)

Clear cover at middle = 2.00 (in)

Bar diameter (lt ) = 0.62 (in)

Bar diameter (mid ) = 0.62 (in)

Bar diameter (rt ) = 0.62 (in)

LT -6.1 3.3 9.9 20.0 380.5 22.7 46,0 118.7 0.6200 22.8 7.69 n/a
MID 22.7 3.3 3.8 14.6 384.6 27.0 47.4 112.8 0.7440 27.0 7.69 0.8
RT -6.1 3.3 9.9 13.2 380.5 22.7 46.0 118.7 0.6200 22.8 7.69 n/a
Member No. = 4 BOTTOM SLAB Thickness = 10.00 {in)
Clear cover at end = 2.00 (in)
Clear cover at middle = 2.00 {in}
Bar diameter (1t ) = 0.62 {(in)
Bar diameter (mid ) = 0.62 (in)
Bar diameter (rt ) = 0.62 (in)
LT -5.2 5.2 6.5 23.2 380.5 22.7 46.0 118.7 0.6200 22.8 7.69 n/a
MID 13.6 5.2 0.1 19.4 380.5 22.7 46,0 118.7 0.6200 22.8 7.69 0.6
RT -5.3 5.2 6.5 16.7 380.5 22.7 46.0 118.7 0.6200 22.8 7.69 n/a
Warnings:
1. For exterior corners, BRASS-CULVERT does not perform a check on both the exterior wall and top or bottom slab.

BRASS~CULVERT only checks the location that it has determined requires a greater area of steel. Because of
this, BRASS~CULVERT may check one location for a particular culvert {e.g. top of the wall) and a different
location (e.g. left end of top slab) for the same culvert with a different depth of fill.

2. If the flexural resistance is zero and rebar has been entered, it could be due to the axial
load being higher than the tensile capacity of the rebar provide. For example, the axial load
1s greater than the area of steel times the yield strength of the bars.

Notes:
1. Flexure rating value of n/a indicates no live load effect on the member
2. S$S value adjacent to steel area indicates a simply supported culvert

and a steel area is not required

3. BASHTO LRFD Sec. 5.7.4 with 94-99 Interims

Po ~-- Axial capacity at zero eccentricity (no moment)
Mu -~ Flexural Capacity without an axial load
Pbal -- Axial load at balanced strain
Mbal -~ Moment at balanced state of strain
4, Coin. is the coincident axial force
5. The plane of computation for shear is a "d" distance

from the face of the supporting member

6. The plane of computation for moment if haunches are
used is based on AASHTO 8.8.2

7. The plane of computation for moment if haunches are
not used is based on the user input

8. An asterisk next to the Design Moment indicates the
Moment is greater than the All Mom. Value

9. An asterisk next to the Shear Value indicates the
Shear is greater than the Allowable Shear

Gary K. Munkelt & Assoc. Fax; 215-855-8713
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10.

11.

12.

Rating factors computations consider the effect of
axial force. The Allowable Moment value is used
with the maximum soil pressure.

The load combinations and envelope of critical action
combinations are shown in the
C:\BRASS\CULVERT\Examples\SD Ireland - Bridport 5 - Revised 3-24-15.000 file.

For fills less than 2.0 feet, Article 5.14.4.1
applies, and shear is assumed to adequate because
the section has been designed for moment.

Factored Actions for Load and Resistance Factor Design at Tenth Points

M-Pt +Moment -Moment +A.F, -A.F. +Shear -Shear
(Kft) (KEft) (Kips) {Kips) (Kips) (Kips)
EXTERIOR WALL BOTTOM
-0 -5.142 -13.344 -1.637 -11.027 5.215 2.013
-1 -1.839 -9.288 -1.637 ~11.026 4.138 1.389
-2 0.944 -7.467 -1.637 ~-11.026 3.140 0.818
1- 3 2,784 ~6.777 -1.637 -11.026 2.220 0.298
1- 4 3.758 -6.659 -1.637 -11.026 1.378 -0.169
1- 5 3.942 -6.978 -1.637 -11.026 0.715 -0.685
1- 6 3.414 -7.680 -1.637 -11.026 0.353 -1.370
1- 7 2.251 -8.713 ~-1.637 -11.026 0.042 -1.977
1- 8 0.529 -10.025 -1.637 -11.026 -0.216 -2.506
1- 9 ~1.286 -11.566 -1.637 -11.026 -0.422 ~2.956
1-10 -2.629 -14.446 ~1.637 -11.027 -0.576 -3.328
EXTERIOR WALL TOP
TOP SLAB LEFT SIDE
2- 0 ~2.629 -14.44¢6 -1.384 ~3.27¢6 11.167 1.636
2- 1 4.546 ~5.295 -1.334 ~3.326 9.689 0.693
2- 2 11.854 -0.918 -1.334 -3.326 8.347 -0.417
2- 3 17.706 0.000 -1.334 -3.326 6.888 -1.677
2- 4 21.465 0.000 -1.334 -3.326 5.364 ~3.030
2- 5 22.731 0.000 -1.334 ~3.326 3.827 -4.421
2- 6 21.470 0.000 -1.334 ~3.326 2.449 -5.960
2- 1 17.754 0.000 -1.334 -3.326 1.145 -7.454
2- 8 11.907 -0.300 -1.334 ~3.326 -0.035 -8.849
2- 9 4,582 ~5.283 -1.334 -3.326 ~1.013 -10.112
2-10 -2.576 -14.428 ~1.384 -3.276 -1.632 -11.192
TOP SLAB RIGHT SIDE
BOTTOM SLAB LEFT SIDE
4- 0 -5.142 -13.344 -3.213 -5.205 7.842 2.305
4- 1 ~1.939 -4.409 -3.213 -5.205 6.295 1.844
4- 2 4.782 -0.911 ~3.263 -5.155 4.748 1.382
4- 3 9.667 0.000 -3.263 -5.155 3.201 0.921
4- 4 12.588 0.000 -3.263 -5.155 1.654 0.459
4- 5 13.560 0.000 -3.263 ~5.155 0.107 -0.111
4- 6 12.586 0.000 -3.263 -5.155 ~0.463 ~1.658
4- 7 9.661 0.000 -3.263 -5.155 -0.925 -3.205
4- 8 4.774 -0.930 -3.263 -5.155 -1.386 -4.752
4~ 9 -1.952 -4.484 -3.213 -5.205 -1.848 -6.299
4-10 -5.173 -13.428 -3.213 -5.205 -2.310 -7.846

BOTTOM SLAB RIGHT SIDE

Output complete for a HL-93-TRUCK vehicle

LRFD Live Load Distribution Factor Computation

Gary K. Munkelt & Assoc. Fax: 215-855-8713
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Input Values

Depth of Fill =199 ft

Span Length = 12.00 ft

Truck Gage =6.00 ft

Soil Distribution Factor = 1.15

Tire Patch Width =20.00 in.

Bridge Width =41.00 ft

Lay Length =582 ft

Compute Strip Width by 4.6.2.10.2-1

E=96+144Sft
E=96+144( 12.00 f.)
E=944ft

Controlling Distribution Factor

Final Strip Width = 9.44 ft.

Final Distribution Factor = 1/Final Strip Width = 0.106 Lanes per ft. of width

Multiple Presence Factor = 1.20
Distribution Factor * Multiple Presence Factor = 0.127

Notes:

Page: __%_Zof _‘3__2

1. Only the one lane loaded case is considered. The one lane loaded multiple presence factor is used. See 12.11.2.1, 3.6.1.3.3, and 4.6.2.10.

2. Lane loads are not applied. See 3.6.1.3.3. This applies to all approximate strip methods.

3. The distribution factor for fills of 2 feet or greater is bounded by the distribution factor computed in 4.6.2.10. See 3.6.1.2.6.

For a HL-93-TANDEM Vehicle
Description AASHTO LRFD HL-93 Design Tandem (US)
The Number of axles = 2
Axle Weights Spacing
(kips) (£t)
25.00 4.000
25.00 0.000
Totals 50.00 4.000

For a HL-93-TANDEM Vehicle
Description AASHTO LRFD HL-93 Design Tandem (US)

The number of simulated axles based on fill = 2

The number of simulated axles is calculated based

on the longitudinal distribution length of each axle
divided by the simulated axle spacing of 1 foot

and the simulated axle weights are calculated by
dividing the vehicle axle weights by the number of
simulated axles per vehicle axle.

Truck facing backwards Truck facing forward

Gary K. Munkelt & Assoc. Fax: 215-855-8713
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Axle wts. Spacing Axle wts. Spacing
(kips) (ft) (kips) (ft)
25.00 0.000 25.00 0.000
25.00 4.000 25.00 4.000
Totals 50.00 4.000 50.00 4.000

Note: Impact or distribution is not included in the above table.

Current Live Load: HL-93-TANDEM

Unfactored MOMENTS (per unit design width)
due to Dead and Live Loads including Distribution and Impact

Dead Soil Soil Surch Water LIVE LOADS

M-PT Load Press Press Hgt, Press Pos Neg
(Max) {(Min) (Max)

Kft Kft Kft Kft Kft Kft Kft

EXTERIOR WALL BOTTOM

1- 0 ~4.64 ~1.62 -0.81 -0.29 0.00 0.00 -5.39
1-1 ~4.46 0.65 0.33 0.07 0.00 0.00 ~5.05
1- 2 ~-4.28 2.27 1.14 0.35 0.00 0.00 -4.95
1- 3 -4.10 3.29 1.65 0.55 0.00 0.00 ~5.19
1- 4 -3.92 3.77 1.89 0.67 0.00 0.00 ~5.47
1-5 ~-3.74 3.77 1.89 0.70 0.00 0.00 ~5.76
1- 6 ~3.57 3.35 1.68 0.67 0.00 0.00 -6.04
1- 7 ~3.39 2.56 1.28 0.55 0.00 0.00 -6.33
1- 8 -3.21 1.46 0.73 0.35 0.00 0.00 -6.62
1- 9 -3.03 0.10 6.05 0.07 0.00 0.11 -6.90
1-10 ~-2.85 ~1.45 -0.73 -0.29 0.00 0.44 -7.19
EXTERIOR WALL TOP
TOP SLABR LEFT SIDE
2-0 -2.85 ~1.45 -0.73 -0.29 0.00 0.44 -7.19
2- 1 0.11 -1.45 -0.73 -0.29 0.00 2.86 ~1.87
2- 2 2.42 -1.45 ~-0.72 -0.29 0.00 6.12 0.00
2- 3 4.06 -1.45 ~0.72 -0.29 0.00 9.45 0.00
2- 4 5.05 ~1.45 -0.72 -0.29 0.00 11.24 0.00
2- 5 5.38 ~1.44 -0.72 -0.29 6.00 11.45 0.00
2- 6 5.05 -1.44 -0.72 -0.29 0.00 11.38 0.00
2- 7 4.07 ~1.44 ~-0.72 -0.29 0.00 9.67 0.00
2- 8 2.42 -1.44 -0.72 -0.29 0.00 6.36 0.00
2- 9 0.12 -1.44 ~0.72 ~0.29 0.00 2.61 -1.88
2-10 -2.84 -1.43 -0.72 -0.29 0.00 0.53 ~7.22
TOP SLAB RIGHT SIDE
BOTTOM SLAB LEFT SIDE
4- 0 ~-4.64 -1.62 -0.81 -0.29 0.00 0.00 -5.39
4- 1 -0.46 -1.62 -0.81 -0.29 0.00 0.23 -0.76
4- 2 2.79 -1.62 ~0.81 ~-0.29 0.00 3.75 0.00
4- 3 5.12 -1.62 -0.81 -0.29 0.00 6.26 0.00
4- 4 6.51 -1.63 -0.81 -0.29 0.00 7.76 0.00
4~ 5 6.97 -1.63 -0.81 -0.29 0.00 8.26 0.00
4~ 6 6.51 ~1.63 ~-0.82 ~0.29 6.00 7.76 0.00
4- 7 5.11 -1.63 -0.82 ~0.29 0.00 6.26 0.00
4~ 8 2.79 -1.63 -0.82 -0.28 0.00 3.76 0.00
4- 9 -0.46 -1.64 -0.82 ~0.29 0.00 0.24 ~0.75
4-10 -4.65 ~1.64 -0.82 ~0.29 0.00 0.00 -5.38
BOTTOM SLAB RIGHT SIDE
Current Live Load: HL~93~TANDEM
Unfactored SHEARS (per unit design width)

due to Dead and Live Loads including Distribution and Impact

Dead Soil Soil Surch Water LIVE LOADS
M-PT Load Press Press Hgt. Press Pos Neg
(Max) (Min) (Max)

Gary K. Munkelt & Assoc. Fax: 215-855-8713
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K K K K K K K

EXTERIOR WALL BOTTOM

-0 0.18 2.66 1.33 0.40 0.00 0.35 -0.29
-1 0.18 1.97 0.98 0.32 0.00 0.35 -0.29
-2 0.18 1.33 0.67 0.24 0.00 0.35 -0.29
-3 0.18 0.76 0.38 0.16 0.00 0.35 ~-0.29
1- 4 0.18 0.24 0.12 0.08 0.00 0.35 -0.29
1- 5 0.18 -0.23 ~-0.11 0.00 0.00 0.35 ~-0.29
1- 6 0.18 -0.63 -0.31 ~0.08 0.00 0.35 -0.29
1- 7 0.18 -0.97 ~0.49 ~0.16 0.00 0.35 -0.29
1- 8 0.18 ~1.26 ~0.63 ~0.24 0.00 0.35 -0.29
-9 0.18 ~1.49 -0.74 -0.32 6.00 0.35 -0.29
1-10 0.18 -1.66 -0.83 -0.40 G.00 0.35 -0.29

EXTERIOR WALL TOP

TOP SLAB LEFT SIDE
2- 0 2.56 0.00 0.00 0.00 0.00 6.74 0.00
2~ 1 2.05 0.00 0.00 0.00 0.00 5.59 -0.28
2- 2 1.54 0.00 0.00 0.00 0.00 4.71 -0.63
2- 3 1.03 0.00 0.00 0.00 0.00 3.80 -1.04
2- 4 0.51 0.00 0.00 0.00 0.00 2.90 -1.74
2~ 5 0.00 0.00 0.00 0.00 0.00 2.05 -2.56
2- 6 -0.51 0.00 0.00 0.00 0.00 1.37 -3.44
2- 7 -1.03 6.00 0.00 0.00 0.00 0.83 -4.36
2- 8 -1.54 0.00 0.00 0.00 0.00 0.45 -5.25
2- 9 -2.05 0.00 0.00 0.00 0.00 0.13 -6.08
2-10 -2.56 0.00 0.00 0.00 0.00 0.00 ~-6.82

TOP SLAB RIGHT SIDE

BOTTOM SLAB LEFT SIDE
4- 0 3.62 0.00 0.00 0.00 0.00 4.02 0.00
4- 1 2.90 0.00 0.00 0.00 0.00 3.23 0.00
4- 2 2.17 0.00 0.00 0.00 0.00 2.44 0.00
4- 3 1.45 0.00 ¢.00 0.00 0.00 1.64 0.00
4- 4 0.72 0.00 0.00 0.00 0.00 0.85 0.00
4- 5 0.00 0.00 0.00 0.00 0.00 0.06 -0.06
4- 6 -0.72 0.00 0.00 0.00 0.00 0.00 -0.85
4- 7 ~1.45 0.00 0.00 0.00 0.00 0.00 ~1.64
4- 8 -2.17 0.00 0.00 0.00 0.00 0.00 -2.44
4- 9 -2.90 0.00 0.00 0.00 0.00 0.00 -3.23
4-10 -3.62 0.00 0.00 0.00 0.00 0.00 -4.02

BOTTOM SLAB RIGHT SIDE

Current Live Load: HL-93-TANDEM

Unfactored AXIAL FORCES (per unit design width}
due to Dead and Live Loads including Distribution and Impact

Dead Soil Soil Surch Water LIVE LOADS
M-PT Load Press Press Hgt. Press Pos Neg
(Max) {Min) {Max}
K K K K K K K

EXTERIOR WALL BOTTOM

1-0 -2.56 0.00 0.00 0.00 0.00 0.00 -6.74
-1 -2.56 0.00 0.00 0.00 0.00 0.00 -6.74
1- 2 -2.56 0.00 0.00 0.00 0.00 0.00 ~6.74
1- 3 -2.56 0.00 0.00 0.00 0.00 0.00 ~-6.74
1- 4 -2.56 0.00 0.00 0.00 0.00 0.00 -6.74
1- 5 -2.56 0.00 0.00 0.00 0.00 0.00 -6.74
1- 6 -2.56 0.00 0.00 0.00 0.00 0.00 -6.74
-7 -2.56 0.00 0.00 0.00 0.00 0.00 ~6,74
1- 8 ~2.56 0.00 0.00 0.00 0.00 0.00 -6.74
1- 9 -2.56 0.00 0.00 6.00 0.00 0.00 ~-6.74
1-10 -2.56 0.00 0.00 0.00 0.00 0.00 -6.74
EXTERIOR WALL TOP
TOP SLAB LEFT SIDE
2- 0 0.18 -1.66 -0.83 ~0.40 0.00 0.31 -0.29
2-1 0.18 ~-1.66 ~0.83 ~0.40 0.00 0.31 -0.29
2- 2 0.18 ~-1.66 ~-0.83 -0.40 0.00 0.31 -0.29
2- 3 0.18 -1.66 -0.83 -0.40 0.00 0.31 -0.29
2- 4 0.18 -1.66 -0.83 -0.40 0.00 0.31 -0.29
2-5 0.18 -1.66 -0.83 -0.40 0.00 0.31 -0.29
2- 6 0.18 ~1.66 ~-0.83 -0.40 0.00 0.31 -0.29
2- 1 0.18 ~1.66 ~0.83 ~0.40 0.00 0.31 -0.29
2- 8 0.18 -1.66 -0.83 -0.40 0.00 0.31 -0.29
2- 9 0.18 -1.66 -0.83 -0.40 0.00 0.31 ~0.29
2-10 0.18 -1.66 -0.83 ~0.40 0.00 0.31 ~-0.29

Gary K. Munkelt & Assoc. Fax: 215-855-8713
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BOTTOM SLAB LEFT SIDE
4- 0 -0.18 -2.66 ~1.33 -0.40 0.00 0.29 -0.31
4- 1 -0.18 -2.66 -1.33 -0.40 0.00 0.29 -0.31
4- 2 -0.18 -2.66 -1.33 -0.40 0.00 0.29 -0.31
4- 3 -0.18 -2.66 ~1.33 -0.40 0.00 0.29 -0.31
4- 4 -0.18 -2.66 -1.33 -0.40 0.00 0.29 -0.31
4- 5 -0.18 -2.66 -1.33 -0.40 0.00 0.29 -0.31
4- 6 -0.18 -2.66 ~1.33 -0.40 0.00 0.29 -0.31
4- 7 -0.18 -2.66 -1.33 ~-0.40 0.00 0.29 -0.31
4- 8 -0.18 -2.66 -1.33 ~0.40 0.00 0.29 -0.31
4- 9 -0.18 ~2.66 -1.33 -0.40 0.00 0.29 -0.31
4-10 -0.18 ~2.66 ~1.33 -0.40 0.00 0.29 -0.31
BOTTOM SLAB RIGHT SIDE
Factors for Ductility 1.00
Redundancy 1.00
Operations 1.00
Fatigue Checks
£, <= fr=24 - 0.33fin (5.5.3.2-1)
where:
f; = actual stress range in the reinforcement
fr= maximum allowable stress range
Member Location fmin (Kip) fr ( kip) fs ( kip) Result
EXTERIOR WALL Top -52.549 24017.34 16515.18 Pusy
TOP SLAB Left -1433.147 23527.06 4504.86 Pasy
| TOPSLAB | Middle - [ -1433047  |[ 2352706 | 454230 | Pass |
[ BOTTOM SLAB | Left [ Cia3a47 [ 2352706 116277 | Pasy |
[ BOTTOM SLAB | Middle - [ -1433047 0 2352706 | 1131.81 | Pass |
LRFD Crack Control Computation
Current Vehicle: AASHTO LRFD HL-93 Design Tandem (US)
. . . i i 1
Location Ye h (in.) de (in) B, Max S(i)acmg Curre;litns.)pacmg Allowalz;e Stress Actl(nll(iSt)ress
Top slab, outside 0.8*f, > f, therefore no check necessary.
corner
Top slab, inside face |}0.75000000][10.00000000][2.00000000][1.35714281|[ 7.17388058 || 5.00000000 || 42.98246384 | 34.62021255
Top slab, outside face 0.8*f, > f,, therefore no check necessary.
Bottom slab, outside 0.8*f, > f;, therefore no check necessary.
corner
Bottom fsal';‘g inside 5 75000000 10.00000000“200000000 1.35714281|| 6.44635963 600000000 3868421173 || 37.03128433
Bottom ;:::2’ outside 0.8*f; > £, therefore no check necessary.
Ext. wall, outside face|)0.75000000][10.00000000][2.00000000][1.35714281][ 15.78255653 | 6.00000000 || 38.68421173 | 19.55470848

Ext. wall, inside face

0.8*f, > f,, therefore no check necessary.

Gary K. Munkelt & Assoc. Fax: 215-855-8713
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Lateral Distribution Steel:

Span Length = 12.833 feet
Percentage of main reinforcement required = 27.915% , less than or equal to 50%
Main reinforcement area (top slab) = 0.744 in~2
Required lateral distribution area = 0.208 in"2
Main reinforcement area (bottom slab) = 0.620 in"2
Required lateral distribution area = 0.173 in"~2

Because the required area is less than the minimum, an area of steel of 0.200 in”2 is used.

Bar sizes and spacings with computed areas of steel

Areas of steel are in in2/ft

Top slab
LEFT SIDE CENTER RIGHT SIDE
area 0.6200 in2 area 0.7440 in2 area 0.6200 in2

size 5 spaced at 6.00 in. size 5 spaced at 5.00 in. size 5 spaced at 6.00 in.

KKK KKK KA KA KAk ARk khkh kR hhk kA Ak kk ok hk ok F kT hkkF ok kR xok ok ok dokddkokdk ok dodokkok bk ok & &

Exterior wall

TOP

area 0.6200 in2

size 5 spaced at 6.00 in.

OUTSIDE FACE
area 0.6200 in2
size 5 spaced at 6.00 in.

INSIDE FACE
area 0.2667 in2
size 4 spaced at 9.00 in.

BOTTOM
area 0.6200 in2
size 5 spaced at 6.00 in.

Ak k kA kAR kT kA AR Ak k hkh kAT KKk kR F I Ak AR I A F AR AR A AR RN ARk Ak ok h ok bk kX kb ko ko hk ok ok & & &

Bottom slab
LEFT SIDE CENTER RIGHT SIDE
area 0.6200 in2 area 0.6200 in2 area 0.6200 in2
size 5 spaced at 6.00 in. size 5 spaced at 6.00 in. size 5 spaced at 6.00 in.

Serviceability, Fatigue, and Other Checks

Based on crack control check
AASHTO 5.7.3.4 LRFD

Slenderness check on walls passed
Eccentricity check on walls passed

Reinforcing Bar Stresses Sizes and Spacing

Note: Bar stresses are based on bending and axial stress only
Stresses are in ksi
Area of steel in square inches per ft
Spacing and H and V legs are in inches

Bar Mark Description

Al Top Corner Outside face Max Neg Moment

A100 Top Slab Inside face Max Pos Moment

A300 Top Slab Outside face Max Neg Moment Interior support
A2 Bottom Corner Outside face Max Neg Moment

A200 Bottom Slab Inside face Max Pos Moment

Gary K. Munkelt & Assoc. Fax: 215-855-8713
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Ad00 Bottom Slab Outside face Max Neg Moment Interior support
B2 Exterior Wall Outside face Max Neg Moment
B1 Exterior Wall Inside face Max Pos Moment
B3 Interior Wall Both faces
Bar Type Fs Act. Fs All. Area steel Size Spacing H
Input Provided Us
(Ksi) (Ksi) (In2) {In2) Bars (In) (In}
Al 10.91 29.63 0.6200 0.6200 5 6.0 75
A2 10.09 34.62 0.6200 0.6200 5 6.0 36
Al00 34.62 42.98 0.7440 0.7440 5 5.0
A200 37.03 38.68 0.6200 0.6200 5 6.0
Bl 4.31 19.55 0.2667 0.2667 4 9.0
B2 19.55 38.68 0.6200 0.6200 5 6.0

Output at Critical Sections (per unit design width)

Member No. = 1 EXTERIOR WALL Thickness 10.060 (in)

Clear cover at end = 2.00 (in)

Clear cover at middle = 2.00 (in}

Bar diameter (bot ) = 0.62 (in}

Bar diameter (mid+) = 0.50 (in)

Bar diameter (mid-) = 0.62 (in)

Bar diameter (top ) = 0.62 (in)

Coin. Resistance
Moment Axial Shear Shear Po Mu Mbal Fbal Steel Mom. Des. Design
Force Force Cap Cap Cap Cap Cap Area Cap Thk Ratio
Kft Kips Kips Kips Kips Kft Kft Kips In2 Kft in

BOT -12.0 14.1 3.9 21.4 380.5 22.7 46.0 118.7 0.6200 23.2 7.69 n/a
MID 3.9 14.1 0.6 39.3 368.8 10.1 42.4 136.9 0.2667 10.5 7.75 0.4
MID- -10.1 14.1 0.7 25.4 380.5 22.7 46.0 118.7 0.6200 23.2 7.69 n/a
TOP  -14.5 14,1 2.9 19.9 380.5 22.7 46.0 118.7 0.6200 23.2 7.69 n/a
Member No. = 2 TOP SLAB Thickness = 10,00 (in)

Clear cover at end = 2.00 (in)

Clear cover at middle = 2,00 (in)

Bar diameter ({1t ) = 0.62 (in)

Bar diameter (mid ) = 0.62 (in)

Bar diameter (rt ) = 0.62 (in)
LT ~-6.8 3.3 12.0 18.2 380.5 22.7 46.0 118.7 0.6200 22.8 7.69 n/a
MID 23.0 3.3 3.6 14.6 384.6 27.0 47.4 112.8 0.7440 27.0 7.69 0.8
RT -6.8 3.3 12.0 11.5 380.5 22.7 46.0 118.7 0.6200 22.8 17.69 n/a
Member No. = 4 BOTTOM SLAB Thickness = 10.00 (in)

Clear cover at end = 2.00 (in)

Clear cover at middle = 2.00 (in)

Bar diameter (lt ) = 0.62 (in)

Bar diameter (mid ) = 0.62 (in)

Bar diameter (rt ) = 0.62 (in)

LT ~5.5 5.0 8.6 21.6 380.5 22.7 46.0 118.7 0.6200 22.8 7.69 n/a
MID 18.6 5.0 0.1 16.3 380.5 22.7 46.0 118.7 0.6200 22.8 7.69 0.8
RT -5.5 5.0 8.6 15.0 380.5 22.7 46.0 118.7 0.6200 22.8 7.69 n/a
Warnings:
1. For exterior corners, BRASS-CULVERT does not perform a check on both the exterior wall and top or bottom slab.

BRASS-CULVERT only checks the location that it has determined requires a greater area of steel. Because of
this, BRASS-CULVERT may check one location for a particular culvert (e.g. top of the wall) and a different
location (e.g. left end of top slab) for the same culvert with a different depth of fill.

2. 1If the flexural resistance is zero and rebar has been entered, it could be due to the axial

load being higher than the tensile capacity of the rebar provide. For example, the axial load
is greater than the area of steel times the yield strength of the bars.

Gary K. Munkelt & Assoc. Fax: 215-855-8713
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Factored Actions for Load and Resistance Factor Design at Tenth Points

(per unit design width)

M-Pt +Moment -Moment +A.F. ~A.F, +Shear -Shear
(KE£t) (Kft) (Kips) (Kips) (Kips) (Kips)
EXTERIOR WALL BOTTOM
1- 0 -5.142 -16.343 -1.637 ~14.138 5.082 1.997
-1 -1.839 ~-12.301 -1.637 -14.137 4.005 1.373
1- 2 0.944 -10.510 -1.637 ~-14.137 3.006 0.801
i- 3 2.784 -9.857 -1.637 -14.137 2.086 0.282
i- 4 3.758 -9.748 -1.637 -14.137 1.244 ~-0.186
1- 5 3.942 -10.086 ~1.637 -14.137 0.582 -0.702
1- 6 3.414 -10.807 -1.637 -14.137 0.219 -1.387
1- 7 2.251 -11.858 -1.637 -14.137 -0.092 -~1.994
1- 8 0.529 -13.190 -1.637 -14.137 -0.350 -2.523
1- 9 -1.479 -14.750 -1.637 -14.137 ~-0.556 ~2.973
1-10 -3.007 -17.643 -1.637 -14.138 ~0.710 -3.345
EXTERIOR WALL TOP
TOP SLAB LEFT SIDE
2- 0 -3.007 ~17.643 -1.582 -3.292 14.138 1.636
2- 1 3.145 ~5.661 -1.533 ~-3.341 11.644 0.827
2- 2 10.951 -0.919 -1.533 -3.341 9.652 -0.116
2- 3 18.284 0.000 ~1.533 -3.341 7.593 -1.173
2- 4 22.314 0.000 -1.533 -3.341 5.551 ~2.723
2- 5 22.979 0.000 -1.533 -3.341 3.599 -4.484
2- 6 22.561 0.000 ~1.533 -3.341 2,078 -6.492
2- 1 18.671 0.000 -1.533 -3.341 0.806 -8.555
2~ 8 11.392 ~0.900 -1.533 -3.341 -0.199 -10.577
2- 9 2.744 -5.659 ~1.533 -3.341 -1.077 ~12.504
2-10 -2.825 -17.661 -1.582 -3.292 -1.632 -14.257
TOP SLAB RIGHT SIDE
BOTTOM SLAB LEFT SIDE
4- 0 -5.142 ~16.343 -3.198 ~5.006 10.332 2.305
4~ -1 -2.074 -4.439 -3.198 ~5.006 8,285 1.844
4- 2 6.912 -0.911 -3.247 -4,957 6.239 1.382
4- 3 13.4131 0.000 -3.247 -4.957 4.192 0.921
4- 4 17.306 0.000 -3.247 -4,957 2,145 0.459
4- 5 18.605 0.000 -3.247 ~4.,957 0.099 -0.102
4~ 6 17.307 0.000 -3.247 ~4.957 -0.463 -2.149
4- 7 13.405 0.000 -3.247 -4.957 -0.925 ~4.195
4- 8 6.908 -0.930 ~3.247 -4.957 -1.386 -6.242
4- 9 -2.086 -4.441 -3.198 -5.006 ~1.848 -8.289
4-10 -5.173 ~16.361 -3.198 -5.006 ~2.310 -10.335
BOTTOM SLAB RIGHT SIDE
Output complete for a HL-93-TANDEM vehicle

Input Values

Depth of Fill =199
Span Length =12.00
Truck Gage =6.00
Soil Distribution Factor = 1.15
Tire Patch Width = 20.00
Bridge Width =41.00
Lay Length = 5.82

ft.

in.

B

LRFD Live Load Distribution Factor Computation

Gary K. Munkelt & Assoc. Fax: 215-855-8713
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Compute Strip Width by 4.6.2.10.2-1

E=96+144S ft
E=96+1.44( 12.00 ft.)
E=9.44 ft.

Controlling Distribution Factor

Final Strip Width =9.44 ft.

Final Distribution Factor = 1/Final Strip Width = 0.106 Lanes per ft. of width
Multiple Presence Factor = 1.20

Distribution Factor * Multiple Presence Factor = 0,127

Notes:

Page:

3[a37

1. Only the one lane loaded case is considered. The one lane loaded multiple presence factor is used. See 12.11.2.1, 3.6.1.3.3, and 4.6.2.10.

2. Lane loads are not applied. See 3.6.1.3.3. This applies to all approximate strip methods.

3. The distribution factor for fills of 2 feet or greater is bounded by the distribution factor computed in 4.6.2.10. See 3.6.1.2.6.

For a HL-93-LANE Vehicle
Description AASHTO LRFD HL-93 Design Lane (US)
The Number of axles = 0
Axle Weights Spacing
(kips) (fr)
Totals 0.00 0.000

For a HL-93-ILANE Vehicle
Description AASHTO LRFD HL-93 Design Lane {(US)

The number of simulated axles based on fill = 1

The number of simulated axles is calculated based
on the longitudinal distribution length of each axle
divided by the simulated axle spacing of 1 foot

and the simulated axle weights are calculated by
dividing the vehicle axle weights by the number of
simulated axles per vehicle axle.

Truck facing backwards Truck facing forward
Axle wts. Spacing Axle wts. Spacing

(kips) (ft) (kips) (£t)
0.00 0.000 0.00 0.000
Totals 0.00 0.000 0.00 0.000

Note: Impact or distribution is not included in the above table.

Gary K. Munkelt & Assoc. Fax: 215-855-8713
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Current Live Lo

ad:

HL-93-LANE

Checked By:

Project: Bridport STP CULV (29) Bridge #5 Box Culvert 12'-0" x 9'-0"

Unfactored

MOMENTS (per unit design width)
due to Dead and Live Loads including Distribution and Impact

Dead Soil Soil Surch Water
M-PT Load Press Press Hgt. Press
(Max) (Min) (Max)
Kft Kft Kft Kft Kft
EXTERIOR WALL BOTTOM
1- 0 ~4.64 ~1.62 ~0.81 ~0.29 0.00
1-1 -4.46 0.65 0.33 0.07 0.00
1- 2 ~-4.28 2.27 1.14 0.35 0.00
1- 3 -4.10 3.29 1.65 0.55 0.00
1- 4 -3.92 3.77 1.89 0.67 0.00
1- 5 ~3.74 3.77 1.89 0.70 0.00
1- 6 ~3.57 3.35 1.68 0.67 0.00
1- 7 -3.39 2.56 1.28 0.55 0.00
1- 8 -3.21 1.46 0.73 0.35 0.00
1- 9 -3.03 0.10 0.05 0.07 0.00
1-10 -2.85 -1.45 -0.73 -0.29 0.00
EXTERIOR WALL TOP
TOP SLAB LEFT SIDE
2=~ 0 -2.85 -1.45 -0.73 ~0.29 0.00
2- 1 0.11 ~1.45 -0.73 -0.29 0.00
2- 2 2.42 -1.45 -0.72 -0.29 0.00
2- 3 4.06 -1.45 -0.72 -0.29 0.00
2- 4 5.05 -1.45 -0.72 -0.29 0.00
2- 5 5.38 -1.44 -0.72 -0.29 0.00
2- 6 5.05 -1.44 -0.72 -0.28 0.00
2- 7 4.07 -1.44 -0.72 -0.29 0.00
2- 8 2.42 -1.44 -0.72 -0.29 0.00
2- 9 0.12 -1.44 -0.72 -0.29 0.00
2-10 -2.84 -1.43 -0.72 -0.29 0.00
TOP SLAB RIGHT SIDE
BOTTOM SLAB LEFT SIDE
4- 0 -4.64 -1.62 -0.81 -0.29 0.00
4- 1 ~0.46 -1.62 -0.81 -0.29 0.00
4~ 2 2.79 ~1.62 ~-0.81 ~0.29 0.00
4- 3 5.12 -1.62 -0.81 -0.29 0.00
4- 4 6.51 -1.63 -0.81 -0.29 0.00
4- 5 6.87 -1.63 -0.81 -0.29 0.00
4- 6 6.51 -1.63 -0.82 -0.29 0.00
4~ 17 5.11 -1.63 -0.82 -0.29 0.00
4~ 8 2.79 -1.63 -0.82 -0.29 0.00
4- 9 -0.46 -1.64 -0.82 -0.29 0.00
4-10 ~4.65 -1.64 -0.82 -0.29 0.00

BOTTOM SLAB RIGHT SIDE

Current Live Lo

ad:

HL-93-LANE

LIVE LOADS

Pos Neg

Kft Kft

0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

Unfactored SHEARS (per unit design width)
due to Dead and Live Loads including Distribution and Impact
Dead Soil Soil Surch Water LIVE LOADS
M-PT Load Press Press Hgt. Press Pos Neg
{Max} (Min) {Max)
K K K K K K K
EXTERIOR WALL BOTTOM
1- 0 0.18 2.66 1.33 0.40 0.00 0.00 0.00
1-1 0.18 1,97 0.98 0.32 0.00 0.00 0.00
1- 2 0.18 1.33 0.67 0.24 0.00 0.00 0.00
1- 3 0.18 0.76 6.38 0.16 0.00 0.00 0.00
1- 4 0.18 0.24 0.12 0.08 0.00 0.00 0.00
1- 5 0.18 -0.23 ~-0.11 0.00 0.00 0.00 0.00
1- 6 0.18 ~0.63 -0.31 -0.08 0.00 0.00 0.00
1- 7 0.18 -0.97 -0.49 -0.16 0.00 0.00 0.00
1- 8 0.18 ~1.26 ~0.63 -0.24 0.00 0.00 0.00
1- 9 0.18 -1.49 ~0.74 -0.32 0.00 0.00 0.00
1-10 0.18 -1.66 -0.83 -0.40 0.00 0.00 0.00
EXTERIOR WALL TOP
TOP SLAB LEFT SIDE
2-0 2.56 0.00 0.00 0.00 0.00 0.00 0.00

Gary K. Munkelt & Assoc. Fax: 215-855-8713
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2- 1 2.05 0.00 0.00 0.00 0.00 0.00 0.00
2- 2 1.54 0.00 0.00 0.00 0.00 0.00 0.00
2- 3 1.03 0.00 0.00 0.00 0.00 0.00 0.00
2- 4 0.51 0.00 0.00 0.00 0.00 0.00 0.00
2- 5 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2- 6 -0.51 0.00 0.00 0.00 0.00 0.00 0.00
2- 17 -1.03 0.00 0.00 0.00 0.00 0.00 0.00
2- 8 ~1.54 0.00 0.00 0.00 0.00 0.00 0.00
2~ 9 ~2.05 0.00 0.00 0.00 0.00 0.00 0.00
2~10 -2.56 0.00 0.00 0.00 0.00 0.00 0.00

TOP SLAB RIGHT SIDE

BOTTOM SLAB LEFT SIDE
4~ 0 3.62 06.00 0.00 0.00 0.00 0.00 0.00
4- 1 2.90 0.00 0.00 0.00 0.00 0.00 0.00
4- 2 2.17 0.00 0.00 0.00 0.00 0.00 0.00
4- 3 1.45 0.00 6.00 0.00 0.00 0.00 0.00
4- 4 0.72 0.00 0.00 0.00 0.00 0.00 0.00
4- 5 0.00 0.00 6.00 0.00 0.00 0.00 0.00
4- 6 -0.72 0.00 0.00 0.00 0.00 0.00 0.00
4- 7 -1.45 0.00 0.00 0.00 0.00 0.00 0.00
4- 8 -2.17 6.00 0,00 0.00 0.00 0.00 0.00
4- 9 -2.90 0.00 0.00 0.00 0.00 0.00 0.00
4-10 ~3.62 0.00 0.00 0.00 0.00 0.00 0.00

BOTTOM SLAB RIGHT SIDE

Current Live Load: HL-93-LANE

Unfactored AXIAL FORCES (per unit design width)
due to Dead and Live Loads including Distribution and Impact

Dead Soil Soil Surch Water LIVE LOADS
M-PT Load Press Press Hgt. Press Pos Neg
{Max} (Min) (Max)
K K K K K K K

EXTERIOR WALL BOTTOM

i- 0 -2.56 0.00 0.00 0.00 0.00 0.00 0.00
-1 -2.56 0.00 0.00 0.00 0.00 0.00 0.00
1- 2 -2.56 0.00 0.00 0.00 0.00 0.00 0.00
1- 3 -2.56 0.00 0.00 0.00 0.00 0.00 0.00
1- 4 -2.56 0.00 0.00 0.00 0.00 0.00 0.00
1- 5 -2.56 0.00 0.00 0.00 0.00 0.00 0.00
1- 6 -2.56 0.00 0.00 0.00 0.00 0.00 0.00
1- 7 -2.56 0.00 0.00 0.00 0.00 0.00 0.00
1- 8 -2.56 0.00 0.00 0.00 0.00 0.00 0.00
1- 9 -2.56 0.00 0.00 0.00 0.00 0.00 0.00
1-10 -2.56 0.00 0.00 0.00 0.00 0.00 0.00

EXTERIOR WALL TOP

TOP SLAB LEFT SIDE
2- 0 0.18 ~1.66 -0.83 ~0.40 0.00 0.00 0.00
2-1 0.18 -1.66 -0.83 -0.40 0.00 0.00 0.00
2- 2 0.18 -1.66 -0.83 -0.40 0.00 0.00 0.00
2- 3 0.18 -1.66 -0.83 -0.40 0.00 0.00 0.00
2- 4 0.18 -1.66 -0.83 -0.40 0.00 0.00 0.00
2- 5 0.18 ~1.66 ~-0.83 -0.40 0.00 0.00 0.00
2~ 6 0.18 ~1.66 -0.83 ~0.40 0.00 0.00 0.00
2- 1 0.18 -1.66 -0.83 -0.40 0.00 0.00 0.00
2- 8 0.18 ~1.66 ~-0.83 ~0.40 0.00 0.00 0.00
2- 9 0.18 -1.66 -0.83 -0.40 0.00 0.00 0.00
2-10 0.18 -1.66 -0.83 -0.40 0.00 0.00 0.00

TOP SLAB RIGHT SIDE

BOTTOM SLAB LEFT SIDE
4- 0 -0.18 -2.66 -1.33 -0.40 0.00 0.00 0.00
4~ 1 -0.18 -2.66 -1.33 -0.40 0.00 0.00 0.00
4- 2 -0.18 ~2.66 -1.33 ~0.40 0.00 0.00 0.00
4- 3 -0.18 -2.66 -1.33 -0.40 0.00 0.00 0.00
4- 4 -0.18 -2.66 -1.33 -0.40 0.00 G.00 0.00
4- 5 -0.18 -2.66 -1.33 -0.40 0.00 0.00 0.00
4- 6 -0.18 -2.66 -1.33 -0.40 0.00 0.00 0.00
4- 7 -0.18 ~2.66 -1.33 -0.40 0.00 0.00 0.00
4~ 8 -0.18 -2.66 ~-1.33 -0.40 0.00 0.00 0.00
4- 9 -0.18 -2.66 -1.33 -0.40 0.00 0.00 0.00
4-10 -0.18 -2.66 -1.33 -0.40 0.00 0.00 0.00

BOTTOM SLAB RIGHT SIDE

Factors for Ductility 1.00

Gary K. Munkelt & Assoc. Fax: 215-855-8713
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Redundancy 1.00
Operations 1.00

No Fatigue Checks Required for this Live Load

LRFD Crack Control Computation

Current Vehicle: AASHTO LRFD HL-93 Design Lane (US)

Location ye”h ( in.)||dc ( in.)[@IMax Spacing ()”Current Spacing ( in.)HAllowable Stress ()||Actual Stress ( kip )]
Top slab, outside corner 0.8*f, > £, therefore no check necessary.
Top slab, inside face 0.8*f, > £, therefore no check necessary.
Top slab, outside face 0.8*f, > £, therefore no check necessary.
Bottom slab, outside corner 0.8*f; > f;, therefore no check necessary.
Bottom slab, inside face 0.8*f; > £, therefore no check necessary.
Bottom slab, outside face 0.8*f; > f,, therefore no check necessary.
Ext. wall, outside face 0.8*f; > £, therefore no check necessary.
Ext. wall, inside face 0.8*f, > £, therefore no check necessary.

Lateral Distribution Steel:

Span Length = 12.833 feet
Percentage of main reinforcement required = 27.915% , less than or equal to 50%
Main reinforcement area (top slab) = 0.744 in"2
Required lateral distribution area = 0.208 in"~2
Main reinforcement area (bottom slab) = 0.620 in"2
Required lateral distribution area = 0.173 in~2

Because the required area is less than the minimum, an area of steel of 0.200 in~2 is used.

Bar sizes and spacings with computed areas of steel

Areas of steel are in in2/ft

Top slab
LEFT SIDE CENTER RIGHT SIDE
area 0.6200 in2 area 0.7440 in2 area 0.6200 in2

size 5 spaced at 6.00 in. size 5 spaced at 5.00 in. size 5 spaced at 6.00 in.
ER R R R R R R R R R R R R R R S R RS R R S R R R R R R LSRR R R R RS E R EEE R EEE RS

Exterior wall

TOP

area 0.6200 in2

size 5 spaced at 6.00 in.

OQUTSIDE FACE
area 0.6200 in2
size 5 spaced at 6.00 in.

INSIDE FACE

area 0.2667 in2
size 4 spaced at 9.00 in.

Gary K. Munkelt & Assoc. Fax: 215-855-8713
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BOTTOM
area 0.6200 in2

size 5 spaced at 6.00 in.

Project: Bridport STP CULV (29) Bridge #5 Box Cuivert 12'-0" x 9'-0"

[ R R AR R e P T ]

Bottom slab
LEFT SIDE CENTER
area 0.6200 in2 area 0,6200 in2
size 5 spaced at 6.00 in. size 5 spaced at

6.00 in.

RIGHT SIDE

area 0.6200 in2
size 5 spaced at

Serviceability, Fatigue, and Other Checks

Based on crack control check
AASHTO 5.7.3.4 LRFD

Slenderness check on walls passed
Eccentricity check on walls passed

Reinforcing Bar Stresses Sizes and Spacing

Note: Bar stresses are based on bending and axial stress only
Stresses are in ksi
Area of steel in square inches per ft
Spacing and H and V legs are in inches

Bar Mark Description
Al Top Corner Outside face Max Neg Moment
Al00 Top Slab Inside face Max Pos Moment
A300 Top Slab Outside face Max Neg Moment Interior support
A2 Bottom Corner Outside face Max Neg Moment
A200 Bottom Slab Inside face Max Pos Moment
A400 Bottom Slab Outside face Max Neg Moment Interior support
B2 Exterior Wall Outside face Max Neg Moment
Bl Exterior Wall Inside face Max Pos Moment
B3 Interior Wall Both faces
Bar Type Fs Act. Fs All. Area steel Size Spacing H
Input Provided Us

{Ksi) (Ksi) (In2) (In2) Bars (In) (In)
Al 4.87 19.55 0.6200 0.6200 5 6.0 75
A2 7.05 19.55 0.6200 0.6200 5 6.0 36
Al00 10.01 19.55 0.7440 0.7440 5 5.0
A200 15.81 19.55 0.6200 0.6200 5 6.0
Bl 4.31 19.55 0.2667 0.2667 4 9.0
B2 5.23 19.55 0.6200 0.6200 5 6.0

PAGE 52
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Output at Critical Sections (per unit design width)

Member No. = 1 EXTERIOR WALL Thickness = 10.00
Clear cover at end = 2.00
Clear cover at middle = 2.00
Bar diameter (bot ) = 0.62
Bar diameter (mid+) = 0.50
Bar diameter (mid-) = 0.62
Bar diameter (top ) = 0.62

Gary K. Munkelt & Assoc.

Fax: 215-855-8713
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: Coin. Resistance
Moment Axial Shear Shear Po Mu Mbal Pbal Steel Mom. Des. Design
Force Force Cap Cap Cap Cap Cap Area Cap Thk Ratio
Kft Kips Kips Kips Kips Kft Kft Kips In2 Kft in
BOT -3.2 2.3 3.3 26.9 380.5 22.7 46.0 118.7 0.6200 22.7 7.69 n/a
MID 3.9 2.3 6.0 24.4 368.8 10.1 42.4 136.9 0.2667 10.1 7.75 0.4
MID- ~-0.2 2.3 0.2 36.2 380.5 22.7 46.0 118.7 0.6200 22.7 7.69 n/a
TOP ~2.5 2.3 2.4 28.8 380.5 22.7 46.0 118.7 0.6200 22.7 7.69 n/a
Member No. = 2 TOP SLAB Thickness = 10.00 {in)
Clear cover at end = 2.00 {(in)
Clear cover at middle = 2.00 (in)
Bar diameter (lt ) = 0.62 (in)
Bar diameter (mid ) = 0.62 (in)
Bar diameter {(rt ) = (.62 (in)
LT -2.6 2.8 1.9 29.3 380.5 22.7 46.0 118.7 0.6200 22.8 7.69 n/a
MID 2.9 2.8 0.0 31.1 384.6 27.0 47.4 112.8 0.7440 27,0 7.69 0.1
RT ~-2.6 2.8 1.9 25.2 380.5 22.7 46.0 118.7 0.6200 22.8 7.69 n/a
Member No. = 4 BOTTOM SLAB Thickness = 10.00 (in)
Clear cover at end = 2.00 (in)
Clear cover at middle = 2.00 (in)
Bar diameter (lt ) = 0.62 (in)
Bar diameter (mid ) = 0.62 (in)
Bar diameter (rt ) = 0.62 {in)
LT -3.5 4.5 2.7 28.0 380.5 22.7 46.0 118.7 0.6200 22.8 7.69 n/a
MID 4.1 4.4 0.0 29.6 380.5 22.7 46.0 118.7 0.6200 22.8 7.69 0.2
RT -3.5 4.5 2.7 23.2 380.5 22.7 46.0 118.7 0.6200 22.8 7.69 n/a
Warnings:

1. For exterior corners, BRASS-CULVERT does not perform a check on both the exterior wall and top or bottom slab.
BRASS-CULVERT only checks the location that it has determined reqguires a greater area of steel. Because of
this, BRASS-CULVERT may check one location for a particular culvert (e.g. top of the wall) and a different
location {(e.g. left end of top slab) for the same culvert with a different depth of fill.

2. If the flexural resistance is zero and rebar has been entered, it could be due to the axial

load being higher than the tensile capacity of the rebar provide. For example, the axial load
is greater than the area of steel times the yield strength of the bars.

Factored Actions for Load and Resistance Factor Design at Tenth Points (per unit design width)

M-Pt +Moment ~Moment +A.F. -A.F. +Shear -Shear
(Kft) {KEft) (Kips) (Kips) {Kips) {Kips)
EXTERIOR WALL BOTTOM
1- 0 -5.142 -6.906 -1.637 -2.335 4.463 2.510
1- 1 -1.839 ~3.470 ~1.637 -2.334 3.386 1.887
1- 2 0.944 -1.852 -1.637 -2.334 2.388 1.315
1- 3 2.784 ~0.769 -1.637 -2.334 1.467 0.796
i- 4 3.758 -0.172 -1.637 -2.334 0.625 0.328
1- 5 3.942 -0.009 -1.637 ~2.334 -0.037 -0.188
1- 6 3.414 ~0.228 -1.637 ~2.334 -0.400 -0.873
1- 7 2.251 -0.778 ~1.637 -2.334 -0.710 -1.480
1- 8 0.529 -1.608 -1.637 ~2.334 -0.969 -2.009
1- 9 -1.674 ~2.666 -1.637 ~2.334 -1.175 -2.459
1-10 -3.780 -5.057 -1.637 -2.335 ~1.329 ~2.831
EXTERIOR WALL TOP
TOP SLAB LEFT SIDE
2- 0 -3.780 -5.057 -2.125 -2.782 2.335 1.636
2- 1 -1.858 -2.391 -2.076 -2.831 1.869 1.309
2= 2 0.241 -0.919 -2.076 -2.831 1.402 0.982
2- 3 1.741 0.000 -2.076 -2.831 0.936 0.656
2- 4 2.642 0.000 -2.076 -2.831 0.469 0.329
2-5 2.945 0.000 -2.076 -2.831 0.003 0.002
2- 6 2.649 0.000 -2.076 ~-2.831 -0.324 -0.465
2- 1 1.754 0.000 -2.076 -2.831 -0.651 -0.931
2- 8 0.261 -0.900 ~2.076 -2,831 -0.978 -1.398
2- 9 -1.831 -2.365 -2.076 -2.831 -1.305 -1.864
2-10 -3.748 -5.024 -2.125 -2.782 ~1.632 -2.331
TOP SLAB RIGHT SIDE
BOTTOM SLAB LEFT SIDE
4~ 0 -5.142 -6.906 -3.708 -4.463 3.291 2.305
4- 1 -2.479 -3.106 -3.708 -4.463 2.633 1.844

Gary K. Munkelt & Assoc. Fax: 215-855-8713
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4~ 2 0.351 -0.911 -3.757 ~4.414 1.974 1.382
4- 3 2.461 0.000 -3.757 -4.414 1.315 0.921
4- 4 3.726 0.000 -3.757 -4.414 0.657 0.459
4- 5 4,145 0.000 -3.757 -4.414 -0.002 -0.003
4~ 6 3.719 6.000 -3.757 ~-4.414 ~0.463 ~0.661
4- 7 2.448 0.000 ~3.757 -4.414 ~0.925 ~1.320
4- 8 0.331 -0.930 ~3.757 ~4.414 -1.386 -1.979
4~ 9 ~2.505 ~3.133 ~3.708 ~4.463 -1.848 -2.637
4-10 ~-5.173 -6.940 ~3.708 -4.463 -2.310 -3.296
BOTTOM SLAB RIGHT SIDE

Output complete for a HL-93~LANE vehicle

Gary K. Munkelt & Assoc. Fax: 215-855-8713
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