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CALC BY:JHP

CHECK BY: SHEET NO. é OF 5 A

DATE:06/17/14

-

REV: PROJECT: Town of Wardsboro Bridge No 70- Box Culvert 14’-0” x 8°-0” :
)

GENERAL SPECIFICATIONS

Concrete for box culvert shall be designed to obtain a strength of 5,000 psi minimum 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 A82

Weight of Concrete — 150 Ib/ft’
Weight of Soil — 130 Ib/ft’

AASHTO LRFD HL93 live load at surface with less than 2.00 feet of cover on top of
top slab.

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 318-08 titled “Building Code Requirements for Reinforced Concrete”.
BRASS-CULVERT Version 2.3.0 by Wyoming Department of Transportation.

AASHTO LRFD - Bridge Design Specifications, 5™ Edition.




Calc By: JHP
Date: 6/17/14

BRASS-CULVERT

DATE : 6/17/2014

Input Filename
Output Filename

Qutput Filename for Live Loads

Project: Town of Wardsboro Bridge No. 70 Box Culvert 14'-0" x 8'-0"

BRASS-CULVERT (LRFD

TIME 10:

Checked By:

Version 2.3.0

9353

The following filenames may be used in this run
: C:\Brass

Live Load Influence Values

Drawing

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

Data Modelling

COMMENTS
COMMENTS
COMMENTS
TITLE
STRUCTID
AGENCY
COMMENTS
UNITSIN
UNITSOUT
COMMENTS
TYPE
FUNCT
LRFR
IRELEASE
IDSN
KBASE
KHACH
EPOXY
EDGE-STRIP
LRFD-SHEAR
DNEG
COMMENTS
MTEN

IBSH

IINFN
LIVELO
DEFAULTS
LOOPS
INTERMEDIATE
COMMENTS
FCONC

CE

CHWGT

ZEE
EXP_FACTCR
EWGT

BAWGT

FYST

CH
COMMENTS

File
File
File
File
File
File

name
name

name :

name
name
name

THIS FILE WAS CREATED BY
DO NOT EDIT THIS FILE!

JOB DESCRIPTION:
s.D.
14-0 X 8-0

us

us

ANALYSIS CONTROL:
PC

DESREV

HO

NO

LRFD

FULL

YES

YES

NO

0

0.0000
QUTPUT CONTROL:
YES

NO

(o]

jile]

YES

NO

NO

MATERIAL PROPERTIES
5000. 000
4074280.000
150.000
98.000

0.750

130.000
145.000
60000.000
7.1178

BOX GEOMETRY:

C:\Brass
C:\Brass
C:\Brass
C:\Brass
C:\Brass

2.
2.
2.
2
2.
2.

&
3
3
3.
3.
3.

PAGE 1

CACULVERT\Examples\SD
O\CULVERT\Examples\SD
O\CULVERT\Examples\SD
O\CULVERT\Examples\5D
O\CULVERT\Examples\5D
C\CULVERT\Examples\sD

THE BRASS-CULVERT GUI.

IRELAND - WARDSEBORD BRIDGE NO.

10

Ireland
lreland
Ireland
Ireland
Ireland
Ireland

Gary K. Munkelt Structural Engineers Fax: 215-855-8714

Sheet No.: z of goj—-

C:\Brass 2.3.0\CULVERT\Examples\SD Ireland - Wardsboroc Bridge No 70.DAT
C:\Brass 2.3.0\CULVERT\Examples\SD Ireland - Wardsboro Bridge No 70.xml
C:\Brass 2.3.0\CULVERT\Examples\SD Ireland - Wardsboro Bridge No 70 LL.OUT

Wardsboro Bridge
Wardsboro Bridge
Wardsboro Bridge
Wardsboro Bridge
Wardsboro Bridge
Wardsboro Bridge

Ho
Ne

70_INF.OUT
70.drw
No 70.i11
No 70.011
Ko 70.coo
No 70.tmp



Calc By: JHP
Date: 6/17/14

NBOX
NSPAN
NHITE
LENG
BEWIDTH
CBWIDTH
TSLAB
KFXTS
BSLAB
KFXBS
WALLR
KXW
COMMENTS
CSKEW
COMMENTS
TFILT
BFILT
COMMENTS
covs
COVE
COViH
COVIN
COMMENTS
PRESS
BMTN
PUAT
HFILL
NWEAR
FILLFA
SIFACT
COMMENTS
LVLD
LVLD
LVLD
LYVOMT
LLPATCH
SURCH_USE
NLANES
LIMIT_DIST
LRFDDE
COMMENTS

Project: Town of Wardsboro Bridge No. 70 Box Culvert 14-0" x 8-0"

Checked By:

PAGE 2
DATE 06/17/2014
BRASS-CULVERT {LRFD) Version 2.3.0

$.D. IRELAND - WARDSBORC BRIDGE HO.

1
14,0000
8.0000
4.5000
60.0000
40,0000
12.0000
F
12.0000
F
10.0000
F

SKEW:

30.0000
HAUNCHES:
9.0000

9.0000
CONCRETE COVER:
2.0000

2,0000

2.0000

2.0000

DEAD LOADS:
60.000

30.000

0.000

1.5900

0.0000

1.1500

1.1500

LIVE LOADS:
HL-93-TRUCK
HL-93-TANDEM
HL-93-LANE

YES

PL

YES

(1]

jule]

YES

REBAR REVIEW:

Gary K. Munkelt Structural Engineers Fax: 215-855-8714

70

Sheet No.: g'! of 5‘72‘
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Date: 6/17/14 Project: Town of Wardsboro Bridge No. 70 Box Culvert 14-0" x 8'-0"

PAGE 3
DATE 06/17/2014
BRASS-CULVERT (LRFD) Version 2.3.0
§.D. IRELAND - WARDSBORO BRIDGE NO. 70

DESREV YES
TCBSZ ]
TCBSP 6.0000
BCBSZ 6
BCBSP 6.0000
TSIFTSE &
TEIFTSP 6.0000
TSCFTSZ L]
TSOFTSP 9.0000
BSIFTSZ 5
BSIFTSP 5.0000
BSOFTSZ 4
BSOFTSP 9.0000
EWIFVSZ 4
EWIFVSP 9.0000
EWOFVSZ 6
EWCEFVSP 6.0000

End of Input File No. 1

Gary K. Munkelt Structural Engineers Fax: 215-855-8714
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Date: 6/17/14 Project: Town of Wardsboro Bridge No. 70 Box Culvert 14'-0" x 8'-0"

PAGE 4
DATE 06/17/2014

BRASS-CULVERT (LRFD) Version 2.3.0

S.D. IRELAND - WARDSBORO BRIDGE WO. 70

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 = s
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 = LRFD
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
OQutput Control Variables
MTEN: Cutput Moment-Shears = T
IINFN: oOutput Influence Line = F
IBSH: Qutput Bar Schedule F

Standard Load Variables

LVLD: Live Load Vehicle Name

LVLD: Live Load Vehicle MName

LVLD: Live Load Vehicle Name

LVCMT: Neglect LL for Fill > 8Ft & Fill > Span

Gary K. Munkelt Structural Engineers Fax: 215-855-8714

HL-43-TRUCK

HL-93-TANDE
HL-93-LANE
b

M

Sheet No.: _‘Z@ of_Q—
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PAGE 5
DATE 06/17/2014
BRASS-CULVERT (LRFD} Version 2.3.0
S.D. IRELAND - WARDSBORC BRIDGE NO. 70

Uniform Dead Load Variable
EDLU: Extra Uniform Dead Load (Lbs/Ft) = 0.
NWEAR: Thickness of Wearing Surface ({(in) = 0

ntrated Dead Load Variables

EDLC1: Extra Concentrated Dead Load (Lbs) = 0.0
EDLX1: Position of Load from CL of Left Wall (Ft) = .0
EDLC2: Extra Concentrated Dead Load ({(Lbs) = 0.0
EDLX2: Pesition 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
S0il 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 cf Boxes (1 TO 4) = 1
NSPAN: Clear Span (Ft) - 14.0
NHITE: Clear Height (Ft) = 8.0
NFILL: Design Fill Measured from Top of Top Slab(Ft) = 2.0
LENG: Section length (PC)-Culvert Length (CIP) (Ft) = 1.5
Geometry - Slab Thickness Variables -
TSLAB: Thickness of top Slab (In) = 12.0
BSLAB: Thickness of Bottom Slab(In) = 12.0
WALLR: Thickness of Exterior Wall (In} = 10.0

Gary K. Munkelt Structural Engineers Fax: 215-855-8714
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PAGE 6
DATE 06/17/2014

Checked By:

BRASS-CULVERT (LRFD} Version 2.3.0

$.D. IRELAND - WARDSBCRC BRIDGE NO. 70

Project: Town of Wardsboro Bridge No. 70 Box Culvert 14'-0" x §'-0"

Geometry - Skew and Haunch Variables

LSKEW: Left End Skew Angle{Deg) = 90.0
RSKEW: Right End Skew Angle (Deq) = 90.0
CSKEW: Culvert Skew Angle (Deg) = 30.0
TFILT: Top Haunch (In} 9.0
BFILT: Bettom 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
COVE: 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) = 130.0
FYST: Yield Strength of Reinf. Steel (Psi) = §0000.0
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 (Pcf) = 150.0
AWGT: Weight of Wearing Surface (Pcf) = 145.0

Gary K. Munkelt Structural Engineers Fax: 215-855-8714

Sheet No.: __l____a“‘of Héa_z_



Calc By: JHP CheckedBy: _
Date: 6/17/14 Project: Town of Wardsboro Bridge No. 70 Box Culvert 14'-0" x 8'-0"
PAGE 7
DATE 06/17/2014
BRASS-CULVERT {LRFD} Version 2.3.0

5.D. IRELAND - WARDSBORO BRIDGE NO. 70
ZEE: Crack Width Parameter from AASHTO = 9g8.0
CN: Modular Ratio of Concrete = 1 &
CE: Modulus of Elasticity of Concrete{ksi}) =  4074.3
ZEB: Crack Width Parameter from ARSHTO - 1 R
CN: Modular Ratio of Concrete = 0.9
CE: Modulus of Elasticity of Concrete(ksi)
Service-1 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: Horizeontal 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-1 leoad and resistance factors
EV: Vertical EBarth Pressure max-min 1.30 0.90
DC: Compeonents max-min 1.25 0.20
DW: Wearing Surfaces max-min 1.50 0.65
EH: Horizontal Earth Pressure At-Rest 1.35
LS: Live lecad surcharge 1.75
WA: Water load and stream pressure 1.00
LL: Vehicular live load 08
Strength-I1 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 L35
Fatigue load and resistance factors
EV: Vertical Earth Pressure max-min 0.00 0.00
DC: Components max-min 0.00 0.00
DW: Wearing Surfaces maxz-min 0.00 0.00
EH: Horizontal Earth Pressure At-Rest (0.00
LS: Live load surcharge 0.75
WA: Water lecad and stream pressure 0.00
LL: Vehicular live load 0.75
Bl: Ratio Depth Compressive Zone AASHTO 5.7.2.2 0.85
BB: Factor Lead Factor Pec 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 = 1.0000
PHISHR: Phi Factor for Shear = 0.9000
GAMMA Load Factor Actions Multiplier = 1.3000

Gary K. Munkelt Structural Engineers Fax: 215-855-8714

SheetNo.:/_30f_@
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Date: 6/17/14 Project: Town of Wardsboro Bridge No. 70 Box Culvert 14'-0" x 8-0"

PAGE 8
DATE 06/17/2014
BRASS-CULVERT (LRFD) WVersion 2.3.0
$.D. IRELAND - WARDSBORD BRIDGE NO. 70

IFATIG: Check Fatigue - E
IHAUCH: Code for Considering Haunch in Analysis = F
ILESS: Code for Span Less Than 5 ft = E
ISHR: Code for Shear Stress Check = F
KBASE: Bottom Slab Suppert Code (FULL, FIXED, HINGED) = FULL
LDPASS: Bypass Live Load if no vehicle input = 3
LONGBE: Longitudinal Bar Code - F
MESSGE: Code for Message Printout = T

JOB DESCRIPTION o

Title : §.D. IRELAND - WARDSBORO BRIDGE NO. 70

Structure 1D :

Agency name

Input units : US

Qutput units : US
"ANALYSIS CONTROL -

Moment Bottom Slab HNegative

Construction Design/ Continuity Support Moment

Type Review Released Code Position

PRECAST DESREVY NO FULL 0.00
Consider Haunches in Analysis : YES

Perform Edge Beam reinforcement computations : NO

Use epoxy coated bars in top mat of reinforcement: YES
in top slab

Design Limit State Load and Resistance Factors
Method Ductility Redundant Operations
LoAD & R 1.0000 1.0000 1.00

Gary K. Munkelt Structural Engineers Fax: 215-855-8714
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PAGE 9
DATE 06/17/2014
BRASS-CULVERT (LRFD) Version 2.3.0
§.D. IRELAND - WARDSBORO BRIDGE NO. 70

OUTPUT CONTROLS

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

MATERIAL PROPERTIES

Concrete Concrete Crack Width Steel Steel

fle Ec Gamma & Fy n

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

5000. 4074280. 0.75 80000, 7.12
Note:

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

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

Unit Weights

Concrete Seil Fill Wearing Surface
(Pet) (Pcf) (Pcf)
150. 130. 145,
Hote:

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

Gary K. Munkelt Structural Engineers Fax: 215-855-8714
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PAGE 10

DATE 06/17/2014
BRASS-CULVERT (LRFD) Version 2.3.0

Bridge Clear Bridge HNumber of
Traffic Lanes

Width width
(Ft) (Ft}
60.00 40.00 3

Slab and Wall Information

Top Bottom
Slab Slab

tIn} (In)

12.00 Fixed 12,00 Fixed
LIVE LOADS

Vehicle Designation
HL-93-TRUCK

HL-93-TANDEM

HL-93-LANE

Live Load Contrel: YES

5.D. IRELAND - WARDSBORO BRIDGE NO. 70
'BOX GEQMETRY
Culvert Span Clear Centerline
Cells Length Height Length
(FE) (FL})
SINGLE 14.00 8.00 4.50

Exterior Interior
Wall Wall
{In) {In}
10.00 Fixed 0.00 n/a

{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.
{Kips} (Ft) (Kips)
0.0 0.0 0.0

Soil Water

Pressure Density
Max Min

(Pcf) {Pcf) {Pcf)

60.0 30.0 0.0

Wearing

Unifeorm Surface Fill

Load Thickness Helight

(plf) {in) (Ft}
0.0 0.00 1.99

Dis. Wgt. Dis.
{Ft) {Kips) (Fr)
0.0 0.0 0.0

Gary K. Munkelt Structural Engineers Fax: 215-855-8714

Sheet No.: _Zé of
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PAGE 11
DATE 06/17/2014
BRASS-CULVERT (LRFD} Version 2.3.0
5.D. IRELAND - WARDSBORO BRIDGE NO. 70

SKEW
Shaw Skew Skew
Left Right Center
(Deg) (Deg) {Deg)
90.0 90.0 30.0
" HAUNCHES o i

Top Haunch Bottom Haunch

Height Height
(In) (In)
9.0 9.0

CONCRETE COVER to face of bar

Top Bottom Exteriocr Interior
Slab Slab Wall Wall
(In) {In} {In} {In)
2.00 2.00 2.00 2.00

Gary K. Munkelt Structural Engineers Fax: 215-855-8714
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PAGE 12
DATE 06/17/2014
BRASS-CULVERT (LRFD) Version 2.3.0
§.D. IRELAND - WARDSBORC BRIDGE NO. 70

Bar sizes and spacings with computed areas of steel

Areas of steel are in in2/ft

Top slab
LEFT SIDE CENTER RIGHT SIDE
area (.8800 in2 area (0.8800 in2 area 0.8800 in2

size 6 spaced at 6.00 in. size 6 spaced at 6.00 in. size 6 spaced at 6.00 in.
B R R R

Exterior wall

TOP

area 0.BB00 in2

size 6 spaced at 6.00 in.

QUTSIDE FACE
area 0.8800 in2
size 6 spaced at 6.00 in.

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

BOTTOM
area 0.8800 in2

size & spaced at 6.00 in.
L e e e e e A R L

. Bottom slab
LEFT SIDE CENTER RIGHT SIDE
area 0.8800 in2 area 0.7440 inZ2 area 0.8800 in2
size 6 spaced at 6£.00 in. size 35 spaced at 5.00 in. size 6 spaced at 6.00 in.

EXTERIOR WALL Minimum Thickness Based on Cover and Layer Clearance
AASHTO LRFD Section 5.10.3.1 (minimum thickness}

Equation 2 = exterior wall cover plus the diameter of two #6 bars and
two #4 bars plus the inside wall/slab cover plus 1 in clearance

Required Thickness is 8.00 Inches

Gary K. Munkelt Structural Engineers Fax: 215-855-8714
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DATE 06/17/2014
BRASS-CULVERT (LRFD} Version 2.3.0
$.D. IRELAND - WARDSBORO BRIDGE NC. 70

LRFD Live Load Distribution Factor Computation

Input Values

Depth of Fill =199 ft

Span Length = 1400ft. =D,
Truck Gage =600 ft. =sy
Soil Distribution Factor = 1.15

Tire Patch Width = 2000in. =W
Bridge Width = 60.00 ft.
Length =450 ft

Compute Strip Width by 4.6.2.10.2-1

E=96+14481t
E=96+144( 14.00f1.)
E=9.068 ft.

Controlling Distribution Factor

Final Strip Width = 9.68 ft.
Final Distribution Factor = 1/Final Strip Width = 0.10 Lanes per ft. of width
Multiple Presence Factor = 1.20

Distribution Factor ¥ Multiple Presence Factor = (.12
Motes:

1. Only the one lane loaded case is considered for 4.6.2.10, which provides an upper bound on the distribution plus multiple presence factor for all
cases. The one lane loaded multiple presence factor is used.

Gary K. Munkelt Structural Engineers Fax: 215-855-8714
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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.

Gary K. Munkelt Structural Engineers Fax: 215-855-8714
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BRASS-CULVERT (LRFD}) Version 2.3.0
S.D. IRELAND - WARDSEORC BRIDGE

Number of cells = 1
Top Slab thickness = 12.0000
Bottom Slab thickness = 12.0000
Exterior Wall thickness = 10.0000
Design Span{c-c walls) = 14.8333
Design Height(c-c slabs) = 9.0000
Fill Height (top of slab) = 1.9900
Wearing surface thickness = 0.0000
Loads based on 1 foot unit width
Seil Structure Interaction Factor = 1.1500
Earth Weight for £fill computations = 0.1495
Weight of Fill without wearing surface = 0.2975
Weight of Wearing Surface = 0.0000
Weight of Top Slab = 0.1500
Weight of Extra Uniform Dead Load = 0.0000
Uniform Pead Load on Top Slab = 0.4475
Weight of Walls divided by culvert width = 0.1277
Uniform Dead Load on Bottom S5lab = 0.5752
Soil pressure at center of top slab = 0.1494
Soil pressure at center of bottom slab = 0.6894
Soil pressure due to live load surcharge = 0.G840
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
Hote:
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.

The soil pressure computations use the fill 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 computations.

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 AASHTO LRFD 3.6.1.2.8 for £ill
depths over 2 ft. Also, see 3.6.1.3.3.

Gary K. Munkelt Structural Engineers Fax: 215-855-8714

HO.

In.
In.
In.
Ft.

¥t
In.

Kef

K1f
Klf
K1f
K1f
Kif

K1f
K1f

K1f
K1f
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For a HL-93-TRUCK Vehicle
Description AASHTO LRFD HL-93 Design Truck (US)
The Number of axles = 3
Axle Weights Spacing
(kips) (£t}
.00 14.000
32.00 14.000
32.00 0.000
Totals 72.00 28.000

Gary K. Munkelt Structural Engineers Fax: 215-855-8714
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For a HL-93-TRUCK Vehicle
Description AASHTO LRFD HL-93 Design Truck
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DATE 06/17/2014
BRASS-CULVERT (LRED)

The number of simulated axles based on fill

Checked By:
Project: Town of Wardsboro Bridge N

Version 2.3.0
IRELAND - WARDSBORC BRIDGE NO. 70

(us)

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

Axie wts.

(kips)
8.00
3z2.00
3z2.00

Totals 12.00

Note:

Spacing
{fr)
0.000
14.000
14.000

Truck facinag forward

Axle wts.
{kips)
32.00
32.00

Impact or distribution is not included

Spacing
{ft}
0.000

14.000
14.000

in the above table.

0. 70 Box Culvert 14'-0" x 8'-0"

Gary K. Munkelt Structural Engineers Fax: 215-855-8714
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Checked By:

Version 2.3.0

5.D. IRELAND - WARDSBORC BRIDGE NC. 70

Current Live Load: HL-93-TRUCK

" Unfactored  MOMENTS

(per unit design width)

due to Dead and Live Loads including Distribution and Impact

Dead Seil Seil Surch Water

M=PT Load Press Press Hat. Press
{Max) (Min) (Max)
Kft Kft Kft Kft Kft

EXTERICR WALL BOTTOM

1- 0 ~5.44 -1.53 -0.76 -0.29 0.00

1-
1=
I'=

i-
1-
1-
1-

1 -5.26 0.28 0.14 0.02 0.00
2 -5.09 1.57 0.79 0.25% 0.00
3 -4.92 2.38 1.20 0.42 0.00
i- 4 -4.75 278 138 0.53 0.00
5 -4.58 2.80 1.40 0.56 0.00
3 ~4.41 2.47 1.23 0.53 0.00
7 -4.23 1.84 0.92 0.42 0.00
8 -4.086 0.97 0.48 0.25 0.00

- % -3.8% -0.12 -0.06 0.02 0.00
i-10 ~3.72 -1.37 -0.6% -0.29 0.00

EXTERICR WALL TOP

TOP SLAB LEFT SIDE

2- 0 -3.72 e -0.69 -0.29 0.00

2=
2-
2=~
P
2=
2=
2=
2=

00 ~F v LN B Lo N

0.71 -1.37 -0.68 -0.29 0.00
4.16 =137 -0.68 -0.29 0.00
6.62 -1.36 -0.68 -0.22 0.00
8.10 -1.36 ~-0.68 -0.29 0.00
8.60 ~1.36 -0.68 -0.29 0.00
§.10 -1.36 -0.68 -0.29 0.00
6.63 -1.386 -0.68 =0.29 0.00
4.17 -1,35 -0.68 -0.29 0.00

rigdd:} 0.72 =135 -0.68 -0.2% 0.00
2-10 -=3.71 =1.35 -0.67 -0.28% 0.00

TOP SLAB RIGHT SIDE

BOTTOM SLAB LEFT SIDE
4- 0
=1
4- 2
4=3
4- 4
4- 5
4- 6
4~ 7
4- 8

-5.44 -1.53 -0.76 -0.29 0.00
0.26 -1.53 -0.786 =0.29 0.00
4.69 =1.53 -0.77 -0.29 0.00
7.85 =1.53 -0.77 -0.29 0.00
9.75 -1.54 -0.77 -0.29 0.00

10.38 =1..54 =-0.77 -0.2% 0.00
9.74 -1.54 -0.77 =-0.29 0.00
T.84 -1.54 -0.77 -0.29 0.00
4.68 -1.54 -0.77 -{1.29 0.00

4- 9 0.25 -1.55 =077 -0.29 6.00
4-10 -5.45 -1.55 -0.77 -0.29 0.00

BOTTCM SLAB RIGHT SIDE

Gary K. Munkelt Structural Engineers Fax: 215-855-8714

LIVE LOADS

Fos Neg

Kft Kft

0.00 =7.44
0.00 -6.61
0.00 =807
0.00 =5.01
0.00 -4.32
0.00 =-3.85
0.00 -4.13
0.00 -4.41
g.00 -4.70
0.34 -4.98

0.94 -5.26

0.94 ~5.26
4.586 -1.24
8.13 0.00
10.98 0.00
12.81 0.00
13.45 .00
12.80 0.00
10.94 0.00

8.11 0.00
4.56 -1.25%
0.9% -5.28

0.00 -7.44
0.83 -0.80
4.61 ¢.00
8.24 0.00
10.40 0.00
11.190 0.00
10.39 0.00
.23 0.00

4.58 0.00
0.84 -0.83
G.00 -7.47

Sheet No.: ‘ézof _&l
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S.D. IRELAND - WARDSBORC BRIDGE NO. 70

Current Live Load: HL-93-TRUCK

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

Dead Seil Soil Surch Water LIVE LOADS
M-BT Load Press Press Hgt. Press Pos Neg
{Max) {Min) {Max)
K K K K K K K

EXTERIOR WALL BOTTOM

1- 0 0.19 2.31 1.15 0.38 0.o0 .23 -0.31
1-1 .19 1.71 0.86 0.30 0.00 0.93 ~-0.31
1- 2 0.1% 1.17 0.58 0.23 0.00 0.93 ~0.31
1- 3 0.19 0.67 0.33 0.15 0.00 0.93 -0.31
1- 4 G.19 0.22 0.11 0.08 0.00 0.92 -0.31
1- 5 0.19 -0.19 -0.09 0.00 0.00 0.93 -0.31
1- 6 0.19 -0.54 -0.27 ~0.08 0.00 0.93 -0.31
1- 7 0.1% -0.84 -0.42 -0.15 0.00 0.93 -0.31
1- 8 0.19 ~-1.10 -0.55 -0.23 0.00 0.93 -0.31
1- % .19 -1.31 -0.65 -0.30 0.00 0.93 -0.31

1-10 0.12 -1.47 -0.73 -0.38 0.00 0.93 -0.31
EXTERIOR WALL TOP

TOP SLAE LEFT SIDE

2- -1.33 0.00 0.00 .00 ¢.00 1.07 -3.59

2= -1.99 0.00 0.00 0.00 0.00 0.58 -4.10

2- 9 -2.65 0.00 0.00 0.00 0.00 0.18 -4.56

2-10 -3.32 0.00 .00 0.00 0.00 0.00 -5.11
TOF SLAB RIGHT SIDE

2= 0 3.32 0.00 0.00 0.00 0.00 5.14 0.00
2- 1 2.66 0.00 0.00 0.00 0.00 4.36 -0.37
2- 2 1.9% 0.00 0.00 0.00 0.00 3.87 -0.82
2- 3 1.33 0.00 0.00 0.00 0.00 3.33 -1.31
2- 4 0.66 0.00 0.00 0.00 0.00 2.76 -1.87
2- 5 0.00 0.00 0.00 0.00 0.00 2.18 -2.45
2- 6 ~0.66 0.00 .00 0.00 0.00 1.60 -3.03

7

g

BOTTCM SLAB LEFT SIDE

4- 0 4.27 0.00 0.00 0.00 0.00 4.97 0.00
4- 1 3.41 0.00 0.00 0.00 .00 3.98 0.00
4- 2 2.56 0.00 0.00 0.00 c.00 2.99 0.00
4- 3 1.71 0.00 0.00 0.00 0.00 2.00 0.00
4- 4 0.85 0.00 0.00 0.00 0.00 1.01 0.00
4- 5 0.00 0.00 0.00 0.00 0.00 0.06 -0.06
4- 6 -0.85 .00 0.00 0.00 0.00 0.00 -1.02
4- 7 -1.71 .00 .00 0.00 0.00 0.00 -2.01
4- B -2.56 0.00 0.00 0.00 0.00 0.00 -3.00
4- 9 -3.41 ¢.00 0.00 0.00 0.00 0.00 -3.9%

4-10 -4.27 0.00 0.00 0.00 0.00 0.00 -4.98
BOTTOM SLAB RIGHT SIDE

Gary K. Munkelt Structural Engineers Fax: 215-855-8714
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Current Live Load: HL-93-TRUCK

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

Dead Soil Seil Surch Water LIVE LOADS

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

EXTERIOR WALL BOTTOM
1-0 =332 0.00 0.00 0.00 0.00 0.00 -4.96

1--1 -3.32 0.00 0.00 0.00 0.00 0.00 -4.96
1-:2 -3.32 0.00 0.00 0.00 0.00 0.00 -4.96
] =332 0.o00 0.00 0.00 0.00 0.00 -4.96
1-4 =3.32 0.00 0.00 0.00 0.00 0.00 -4.96
3=.5 =3.3¢ 0.00 0.00 0.00 0.00 0.00 -4.96
1- 6 -3.32 0.00 0.00 0.00 0.00 0.00 -4.96
1~ -3.32 0.00 0.00 0.00 G.00 .00 -4.96
1- 8 ~3.32 .00 0.00 0.00 0.00 0.00 -4.96

1=:9 =3.32 0.00 0.00 0.00 0.00 0.00 -4.926
1-10 =3332 0.00 0.00 0.00 0.00 0.00 -4.96
EXTERIOR WALL TOP

TOP SLAB LEFT SIDE

2=~ .40 0.13 -1.47 -0.73 -0.38 0.00 0.84 -0.31
ik 0.19 ~-1.47 -0.73 ~0.38 .00 0.84 -0.31
2.2 0.19 =1.47 -0.73 -0.38 0.00 0.84 =0.31
2=-3 0.19 -1.47 -0.73 -0.38 0.00 .84 -0.31
2= 4 0.19 =1.47 -0.73 -0.38 0.00 0.84 -0.31
2= 5 0.1% -1.47 -0.73 -0.38 0.00 0.84 =0.31
2- 6 0.19 =1.47 -0.73 -0.38 0.00 0.84 -0.31
2~+T 0.19 ~1.47 -0.73 -0.38 0.00 0.84 -0.31
2~ .8 0.19 -1.47 -0.73 -0.38 0.00 0.84 -0.31
Ze g 0.19 -1.47 -0.73 -0.38 0.00 0.84 -0.31

2-10 0.19 -1.47 -0.73 -0.38 0.00 0.84 -0.31
TCP SLAB RIGHT SIDE

BOTTOM SLAB LEFT SIDE
4- 0 =-0.19 -2.31 =1:15 -0.38 0.00 0.31 ~-0.84
=1 ~0.19 -2.31 =1.1% -0.38 0.00 0.31 -0.84
4- 2 -0.19 -2.31 =}.15 -0.38 0.00 0.31 -0.84
4=3 =-0.19 =2.31 =1.15 ~0.38 0.00 0.31 -0.84
4- 4 -0.19 -2.31 -1.15 -0.38 0.00 0.31 ~-0.84
4- 5 -0.19% -2.31 -1.15 ~0.38 0.00 0.31 -0.84
4= 6 =0.1% =2.31 -1.15 -0.38 .00 0.31 -0.84
4T -0.19 -2.31 e -0.38 0.00 0.31 ~0.84
4- 8 -0.19 <2531 ~1.15 -0.38 0.00 0.31 -0.84
4=9 -0.19 =231 -1.15 -0.38 0.00 0.31 -0.84

4-10 ~105 18 =231 =kiTS -0.38 0.00 0.31 -0.84
BOTTOM SLAB RIGHT SIDE

Factors for Ductility 1.00
Redundancy 1.00
Operations 1.00

Gary K. Munkelt Structural Engineers Fax: 215-855-8714
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Fatigue Checks
fi<=f=24-033f ; (5532-1)
where:
f, = actual stress range in the reinforcement
fy = maximum allowable stress range
Member Location fin CKip) fy (kip) f, (kip) Result
EXTERIOR WALL Top -175.42 24057.89 810483 Pass
TOP SLAB Left -39.68 23986.90 293768 Pass
TOP SLAB Middle - -39.68 23986.90 2953.58 Pass
BOTTOM SLAB Left -39.68 23986.90 2679.04 Pass
BOTTOM SLAB Middle - -39.68 23986.90 2572.06 Pass

Gary K. Munkelt Structural Engineers Fax: 215-855-8714
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LRFD Crack Control Computation

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

Location Te h(in) d, (in.) B, Max Sdml:ing Currc;uilnS)[mcmg Allowalzie Stress Aﬂ?:li r?l}rcss
Top slab, outside 0.8*f > f_, therefore no check necessary.
corner
Top slab, inside face [[0.75000000][12.00000000][2.00000000][1.28571427)[ 9.16352463 || 6.00000000 || 40.83333969 || 31.02006149
Top slab, outside face

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

Bottom slab, outside

0. S*fl. > fc, therefore no check necessary.
corner
Bottom ;:;'; nside y 75000000]12.00000000) z.ooouoom“ 128571427|| 7.53264618 5.00000000 4537036896 || 3540673447
Bottom ?[ab' outside 0.8% > [, therefore no check necessary.
ace

Ext. wall, outside face [0.75000000][10.00000000][2.00000000][1.35714281]| 2359597588 || 6.00000000

|[ 3868421173 ][ 14.01806259
Ext. wall, inside face

0.8%f, > , therefore no check necessary.

Gary K. Munkelt Structural Engineers Fax: 215-855-8714
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No. 70 Box Culvert 14'-0" x 8-0"

3.D. IRELAND - WARDSBORC BRIDGE MNO. 70
Lateral Distribution Steel:
Span Length = 14.833 feet
Percentage of main reinforcement reguired = 25.965% , less than or equal to 50%
Main reinforcement area (top slab) = 0.880 in"2
Required lateral distribution area - 0.228 in*2
Main reinforcement area (bottom slab) = 0.744 in~2
Required lateral distribution area = 0.1983 in*2

Because the reguired area is less than the minimum, an a

Bar sizes and spacings with computed areas of steel

Areas of steel are in in2/ft

Top slab
LEFT SIDE CENTER
area 0.8800 in2 area 0.8800 in2

size & spaced at 6.00 in. size & spaced at 6.00 in.

L L T

Exterior wall

TOP

area 0.8800 in2

size 6 spaced at 6.00 in,

QUTSIDE FACE
area 0.8800 in2
size 6 spaced at 6.00 in.

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

BOTTOM
area 0.8800 in2
size 6 spaced at 6.00 in.

rea of steel of 0.200 in~2 is used.

RIGHT SIDE
area 0.8800 in2

size 6 spaced at 6.00 in.
EEEE RS EEEEE]

LR R R T

Bottom slab
LEFT SIDE CENTER
area 0.8800 in2 area 0,7440 in2
size € spaced at 6.00 in. size & spaced at 5.00 in.

RIGHT SIDE
area 0.BB00 in2
size 6 spaced at 6.00 in.

Gary K. Munkelt Structural Engineers Fax: 215-855-8714
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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

Hote: Bar stresses are based on bending and axial stress only

Stresses are in ksi
Rrea of steel in square inches per ft
Spacing and H and V legs are in inches

Bar Mark
Al

A100
A300

A2

R200
R400

B2

Bl

B3

Bar Type

Al
A2
Al00
A200
Bl
B2

Top Slab Outside face Max Neg Moment Interior support

Description
Top Corner Outside face Max Neg Moment
Top Slab Inside face Max Pos Moment

Bottom Corner Outside face Max Neg Moment

Bottom Slab Inside face Max Pos Moment

Bottom Slab Cutside face Max Neg Moment Interior support
Exterior Wall Outside face Max Neg Moment
Exterior Wall Inside face Max Pos Moment
Interior Wall Both faces

{Ksi)

5.79
7.25
31.02
35.41
0.00
14,02

Fs Act. Fs All.

{Ksi)

0.00
31.02
40.83
45.37
14,02
38.68

Area steel

Input Provided

(In2}) {InZ}
0.8800 0.8800
0.8800 0.8800
0.8800 0.8800
0.7440 0.7440
0.2667 0.2687
0.8800 0.8800

Gary K. Munkelt Structural Engineers Fax: 215-855-8714

Size Spacing

us
Bars

h & Lo O Oy

{In)

0
0
]
4]
0
0

oD LN oy o Oh

H

{In})

68
41
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Notes:
1. Area of steel is the maximum required for all
limit states. The strength computations are shown in
the results at critical sections table.

2. Design thickness shown in the following table is
based on the appropriate cover minus half the diameter
of the bar in the abeove 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 iteratiomns.

3. 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 regquired As is actual in a Design review.

4. 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, but it if should, this will
control yielding under service loads.

Gary K. Munkelt Structural Engineers Fax: 215-855-8714
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Output at Critical Sections (per unit design width)

Member

BOT
MID
MID-~
TOP

Member

LT
MID
RT

Member

LT
MID
RT

Warning
1.

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 ) = 0.75 (in)
Bar diameter (mid+) = (.50 (in)
Bar diameter ({mid-) = 0.75 (im)
Bar diameter (top ) = 0.75 {in)

Coin. Resistance
Moment Axial Shear Shear Po Mu Mbal Phal 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
~15.5 12.0 4.4 20,2 389.0 31.3 48.5 105.1 0.8800 31.7 7.62 n/a

1.6 12.0 1.6 46.0 368.8 10.1 42.4 136.9 0.2667 10.4 7.75 0.1
-9.8 12.0 0.7 26,1 389.0 31.3 48,5 105.1 0.8800 31.7 7.62 nfa
-12.2 12.0 2.6 23.0 389.0 31.3 48.5 105.1 0.8800 31.7 7.62 n/a

No. = 2 TOP SLAB Thickness = 12.00 (in}

Clear cover at end = 2,00 {in)

Clear cover at middle = 2.00 (in}

Bar diameter (1t ) = 0.75 (in)

Bar diameter (mid ) = 0.75 {in)

Bar diameter (rt ) = 0.75 {in}
-6.4 3.0 10.8 27.7 461.0 40.1 70.4 143.7 O0.BBOO 40.1 9.62 n/a
30.3 3. 3.8 19.5 461.0 40.1 70.4 143.7 0.8800 40.1 9.62 0.8
-6.4 3.0 10.%6 15.8 461.0 40.1 70.4 143.7 0.BBOO 40.1 9.e82 n/a

Ng, = 4 BOTTOM SLAB Thickness = 12.00 {in)

Clear cover at end = 2,00 (in)

Clear cover at middle = 2,00 (in)

Bar diameter (1t ) = 0.75 (in

Bar diameter (mid ) = (.62 (in)

Bar diameter (rt ) = 0.75 (in)
ol e 5.4 10.8 28.2 461.0 40.1 70.4 143.7 0.8BOO 40.2 9.62 nfa
27.7 5.4 0.1 20,4 456.6 34.4 68.8 151.4 0.7440 34.5 9.89 0.8
-7.6 5.4 10.8 16.3 461.0 40.1 70.4 143.7 0.8800 40.2 9.62 n/a

5%

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 reguires a greater area of steel,

Because of

this, BRASS5-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.
If the flexural resistance is zero and rebar has been entered, it could be due to the axial

lead 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 Structural Engineers Fax: 215-855-8714
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Notes:
1. Flexure rating value of n/a indicates no live load effect on the member
2. S8 wvalue adjacent to steel area indicates a simply supported culvert

and a steel area is not required

3. BRASHTO LRFD Sec. 5.7.4 with 24-99 Interims

Po  -- Axial capacity at zero eccentricity (no moment)
Mu -- Flexural Capacity without an axzial lecad
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 AASHTC 8.8.2

T The plane of computation for moment if haunches are
not used is based con 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 te the Shear Value indicates the
Shear is greater than the Allowable Shear

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

11. The load combinations and envelope of critical action
combinations are shown in the
C:\Brass 2.3.0\CULVERT\Examples\SD Ireland - Wardsboro Bridge No 70.o00 file.

:E T For fills less than 2.0 feet, Article 5.14.4.1

applies, and shear is assumed to adeguate because
the section has been designed for moment.

Gary K. Munkelt Structural Engineers Fax: 215-855-8714
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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
{KEft) (KEft) [Kips) (Kips) {Kips) (Kips)
EXTERIOR WALL BOTTOM
1- 0 -5.867 -21.017 =2:327 -12.004 5.595 1.662
1= 1 -3.280 -16.563 =2.327 -12.003 4.658 1.125
1- 2 -0.59%8 -13.766 -2.327 -12.003 3.786 0.632
1-:3 0.528 -11.525 -2.327 =-12.003 2.980 0.183
1- 4 1.35% -9.801 -2.327 -12.003 2.240 -0.222
1- 5 1,552 -8.794 -2.327 =12.003 1.648 -0.667
1- 6 1.169 -9.410 =2.327 -12.003 1.331 -1.276
1- 7 0.266 -10.294 -2.327 ~12.003 1.056 -1.820
1- B -1.096 -11.405 -2.327 -12.003 0.826 -2.298
1- 9 -2.262 -12,759 -2.327 -12,004 0,639 -2.710
1-10 -2.806 -15.,277 -2.327 -12.004 0,497 -3.057

EXTERICR WALL TOP

TOP SLAB LEFT SIDE

20 -2.8086 ~15:277 -0.367 -2.998 12.306 2.326
2+-1 6.847 -4.023 -0.310 -3.055 10.277 1.214
a2 16.5490 0.000 -0.310 ~3.055 8.765 -0.040
=243 23.988 0.000 -0.310 -3.055 7.154 -1.364
2= 4 28.668 0.000 -0.310 =3.055 5.494 -2.806
2-5 30.285 0.000 -0.310 -3.055 3.810 -4.280
2- 6 28.659 0.000 -0.310 ~3.055 2.343 ~5.9860
2= 23.941 0.000 -0.310 -3.055 0.947 -7.604
2=:8 16.524 0.000 -0.310 ~3.055 -0.373 -9.168
2=.9 6.871 -4.009 -0.310 -3.055 ~1.546 ~-10.6286
2-10 -2.679 -15.263 -0.367 -2.998 -2.322 -12.251

TOP SLAB RIGHT SIDE

BOTTOM SLAB LEFT SIDE

4- 0 -5.867 -21.017 -2.702 -5.448 12.9862 2.985
4- 1 ~0.352 -3.785 -2.759 =5.381 10.377 2.387
4= 2 10.671 0.000 =2.759 -5.391 T.793 1.7%0
4-3 20.1B0 0.oao -2.759 -5.3591 5.209 1.192
4- 4 25.B56 0.000 =Z.753 =5.391 2.624 0.585
g=ig 27.703 0.000 -2.759 -5.391 0.097 -0.102
i- 6 25.840 0.000 -2.759 =5.391 -0.599 -2.635
4- 7 20.148 0.000 =2.159 5,351 -1.187 -5.219
4- 8 10.621 0.000 -2.75% -5.391 -1.7534 -7.804
4- 9 -0.365 -3.876 -2.759% -5.391 =-2.392 -10.388
4-10 -5.905 -21.104 -2.702 -5.448 -2.989 -12.973

BOTTOM SLAB RIGHT SIDE

Output complete for a HL-93-TRUCK vehicle

Gary K. Munkelt Structural Engineers Fax: 215-855-8714
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LRFD Live Load Distribution Factor Computation

Input Values

Depth of Fill =199 ft

Span Length = 1400ft =D
Truck Gage =600 ft. =5,
Soil Distribution Factor = 1.15

Tire Patch Width = 20.00in. =W,
Bridge Width = 60.00 ft.
Length = 4.50 ft.

Compute Strip Width by 4.6.2.10.2-1

E=9+14451
E=96+144( 14001t )
E=9.68 ft.

Controlling Distribution Factor

Final Strip Width = 9.68 ft.
Final Distribution Factor = 1/Final Strip Width = 0.10 Lanes per ft. of width
Multiple Presence Factor = 1.20

Distribution Factor * Multiple Presence Factor = 0.12
Notes:

1. Only the one lane loaded case is considered for 4.6.2.10, which provides an upper bound on the distribution plus multiple presence factor for all
cases. The one lane loaded multiple presence factor is used.

Gary K. Munkelt Structural Engineers Fax: 215-855-8714
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See12.11.2.1,36.1.3.3, 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.

Gary K. Munkelt Structural Engineers Fax: 215-855-8714
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Fer a HL-93-TANDEM Vehicle
Description AASHTO LRFD HL-93 Design Tandem (US)
The Wumber of axles = 2
Axle Weights Spacing
(kips) {£L}
25,00 4.000
25.00 0.000
Totals 50.00 4,000

Gary K. Munkelt Structural Engineers Fax: 215-855-8714
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For a HL-23-TANDEM Vehicle

IRELAND - WARDSBORO BRIDGE NO. 70

Description AASHTO LRFD HL-93 Design Tandem (US)

The number of simulated axles based on fill = 2

The number of simuwlated 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

Axle wts. Spacing
tkips) (fr}
25.00 0.000
25.00 4.000
Totals 50.00 4.000

Truck facing forward

BExle wits. Spacing
(kips) (£L)
25.00 0.000
25,00 4.000
50.00 4,000

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

Gary K. Munkelt Structural Engineers Fax: 215-855-8714

SheetNo.:iy;oi_éﬂ_Z'-
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Unfactored

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

M-PT

EXTERIOR WALL

1-
1-
1-
1=
1-
1-
1=
s B
1-
1-

(]
1

2
3
4
g
6
7
]

9

1-10
EXTERIOR WALL TOP

TCP SLAB LEFT SIDE

2- 0
2-1
2=
2= 3
2- 4
2==5
2~6
2= 7
2-'8
29
2-10

TOP SLAB RIGHT SIDE

BOTTOM
q_.
4-
4-
.1.4
4-
4=
¢_
4-
4.4
4_

Dead Soil
Load Press
(Max}
Kfr Kft
BOTTOM
-5.44 -1.53
-5.26 0.28
~-5.09 1,57
-4.92 2.39
-4.75 2.79
-4.58 2.80
-4.41 2.47
-4.23 1.B4
-4.06 0.97
-3.89 ~0.12
=372 ~1.37
-3.72 ~Y.37
0.71 ~1.37
4.16 -1.37
6.62 =1.36
8.10 -1.36
8.60 -1.36
8.10 -1.36
6.63 -1.36
4,17 =1.35
0.72 -1.35
-3.71 -1.35

SLAB LEFT SIDE

(=0~ - R . R R i -

4-10
BOTTOM SLAB RIGHT SIDE

~5.44
.26
4.69
7.85
9.75
10.38
9.74
7.84
1.68
0.25
-5.45

=153
-1.53
-1.53
=153
-1.54
-1.54
-1.54
-1.54
-1.54
=1.55
-1.55

Soil

Press
(Min)

Kit

-0.76
0.14
0.79
1.20
1.38
1.40
1.23
0.92
0.48

-0.086

-0.6%

-0.869
-0.68
-0.68
-0.68
-0.68
-0.68
~0.68
-0.68
-0.68
-0.68
-0.67

-0.76
-0.76
-0.77
-0.77
-0.77
-0.77
-0.77
-0.77
=0.77
=0.77
-0.77

Surc
Hgt.

Kft

-0.29
0.02
0.25
0.42
0.53
0.58
0.53
0.42
0.25
0.02

-0.29

-0.29
-0.29%
-0.29
=0.2§
-0.29
-0.29
~0.2%
-0.29
-0.29
-0.29
-0.29

-0.29
-0.29
-0.29
-0.29
-0.2%
-0.29
-0.29%
-0.29
-0.29
-0.29
-0.2%

Gary K. Munkelt Structural Engineers Fax: 215-855-8714

h Water
Press
(Max)
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

LIVE
Pos

Kft

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.21
0.55

0.55
3.45
B.5%
12.43
14.47
14.61
14,30
12.28
8.44
3.58
0.57

0.00
1.09
5.05
7.88
2.57
10.14
9.58
7.89
5.06
1.10
0.00

LOADS
Neg

Kft

-5.43
-5.04
-4.80
-5.04
-5.36
-5.69
=6.02
-6.35
-6.67
-7.00
-7.33

=7:33
-1.41
0.00
0.00
0.00
0.00
0.00
0.00
0.00
-1.42
=7.35

=5.43
-0.31
0.00
0.00
0.00
0.00
0.00
0.00
0.00
=0.30
-5.47

Sheet No.: gg i of {;?‘
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HL-93-TANDEM

" Unfactored

SHEARS (per unit design width}

due to Dead and Live Loads including Distribution and Impact

M-PT

Dead
Load

¥

S0il Soil Surch Water LIVE LOADS

Press Press Hgt. Press Pos Neg
{Max) (Min) (Max)
K K K 3 K K

EXTERIOR WALL BOTTOM

1-
1-
1-
1=
1-
1=~
1-
1-
1=
1-

0
1
2
3
4
5
&
4
g

9

1-10

EXTERIOR WALL TGP

TOP SLAB LEFT SIDE

Z-
2=
2=
2=
Je=
2-
2=
2=
2=
2=

W d o s WO

2-10

TOP SLAB RIGHT SIDE

BOTTOM
4-
4=
4-
4-
4-
4_
4-
4.&
q-
q-

&
0
1
2
3
L]
5
6
7
8

9

4-10
BOTTOM SLAB RIGHT SIDE

0.19
.19
w19
.19
19
.19
.19
.19
0.19
0.13
0.19

CO0QOOoOOoO0O

3.32
2.66
1.99
1.33
0.66
0.00
-0.66
=1:33
-1.99
-2.65
3,32

fo b 1,15 0.38 0.00 0.45 -0.37
.71 0.86 0.30 0.00 0.45 =0:i37
A3 0.58 0.23 0.00 0.45 -0.37
.67 0233 0.15 0.00 0.45 -0.37
.22 0.11 0.o08 0.00 0.45 -0.37
-0.19 -0.09 0.00 0.00 0.45 -0.37
-0.51 ~0.27 -0.08 0.00 0.45 ~0.37
-0.84 -0.42 -0.15 0.00 0.45 -0.37
=110 -0.55 -0.23 ¢.00 0.45 -0.37
-1.31 -0.65 -0.30 0.00 0.45 -0.37
-1.47 -0.73 -0.38 0.00 0.45 -0.37

[T S

0.00 0.00 0.00 0.00 6.81 0.00
0.00 0.00 0.00 0.00 5.70 ~0.28
0.00 0.00 0.00 0.00 4.87 -0.€3
0.00 0.00 0.00 0.00 3,99 =112
0.00 0.00 0.00 0.00 3.12 -1.88
0.00 0.00 .00 0.00 2.27 -2.65
0.00 0.00 0.00 0.00 1.48 -3,52
0.00 0.00 0.00 0.00 0.83 -4.40
0.00 0.00 0.00 0.00 0.46 -5.26
0.00 0.00 6.00 0.00 0.14 -6.086
0.00 0.00 0.00 0.00 0.00 -6.78

LAB LEFT SIDE

4.27
3.41
2.56
1.71
0.85
0.00
-0.85
-1.71
-2.586
-3.41
-4.,27

0.00 0.00 G.00 0.00 3:93 0.00
0.00 0.00 0.00 0.00 3.15 0.00
0.00 0.00 0.00 0.00 2.38 0.00
0.00 0.00 0.00 0.00 1.61 0.00
0.00 0.00 0.00 0.00 0.83 0.00
0.00 0.00 0.00 0.00 0.06 -0.06
0.00 0.00 0.00 0.00 0.00 -0.8B3
0.00 0.00 0.00 0.00 0.00 -1.61
0.00 0.00 0.00 0.00 0.00 -2.38
0.00 0.00 0.00 0.00 0.00 -3.15
0.00 0.00 0.00 0.00 0.00 -3.93

Gary K. Munkelt Structural Engineers Fax: 215-855-8714
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Unfactored

PXIAL FOR

CES

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

M-PT

Dead
Load

K

Soil
Pres
(Max
K

EXTERIOR WALL BOTTOM

1- 0
1- 1
1- 2
-3
1- 4
1-5
1- 6
1- 7
1- 8
1- 5
1-10

EXTERIOR WALL TOP

TOP SLAB LEFT SIDE

2- 0
2- 1
2- 2
2- 3
2- 4
2- 5
2- 6
2- 1
2- 8
2- 9
2-10

TOP SLAB RIGHT SIDE

-3.32
-3.32
-3.32
-3.32
-3.32
-3.32
-3.32
-3.32
-3.32
-3.32
-3.32

0.1%
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

-1.47
~-1.47
-1.47
-1.47
=1.47
-1.47
-1.47
-1.47
-1.47
-1.47
-1.47

BOTTOM SLAB LEFT SIDE

-
4=
q4-
4-
4=
4-
4=
4-
i§-
4=
4-10

W h L b L R e O

-0.1%
-0.19
-0.12
-0.12
-0.19
-0.19
-0.19
~-0.19
-0.19
-0.1%
-0.189

-2.31
-2.31
-2.31
-2.31
-2.31
-2.31
-2.31
-2.31
-2.31
-2.31
-2.31

BOTTOM SLAB RIGHT SIDE

Factors for Ductility
Redundancy
Operations

s
)

1.00
1.00
1.00

So1il
Press
{Min)
K

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.73
0.73
0.73
0.73
0.73
0.73
0.73
0.73
0.73
0.72
0.73

1.15
1.15
1.15
1.15
1.15
1.15
1.1%
1.15
1.15
1.15
1.15

Surch Water
Hgt. Press

(Max)
K K

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

0.00 0.00
.00 0.00
0.00 0.00
0.00 0.00
¢.o0 0.00
0.00 0.00

-0.38 0.00

-0.38 0.00
-0.38 .00
~0.38 0.00
-0.38 0.00
-0.38 0.00
~0.38 0.00
-0.38 0.00
-0.38 0.00
-0.38 0.00
-0.38 0.00

-0.38 0.00

-0.38 0.00
-0.38 0.00
-0.38 0.00
-0.38 0.00
-0.38 0.00
-0.3¢8 0.00

-0.38 0.00
-0.38 0.00
-0.38 0.00
-0.38 0.00

Gary K. Munkelt Structural Engineers Fax: 215-855-8714

LIVE
Pos

K

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39

0.37
0.37
0.37
0.37
0.37
0.37
0.37
0.37
0.37
0.37
0.37

LOADS
Heg

K

-6.81
-6.81
-6.81
-6.81
-6.81
-6.81
-6.81
-6.81
-6.81
-6.81
-6.81

-0.37
-0.37
-0.37
~0.37
-0.37
-0.37
-0.37
-0.37
-0.37
-0.37
-0.37

-0.39%
-0.39
-0.39
~0.39
~-0.39
-0.39
-0.39
-0.39
-0.39
-0.39
-0.39

Sheet No.: ‘§}; of é;;z“'
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5.D.

(553.2-1)

f, = actual stress range in the reinforcement

f= maximum allowable stress range

Fatigue Checks

Sheet No.: Z,f ()Zof 591

Member Location [in CKip) f (kip) fs (kip) Result
EXTERIOR WALL Top -145.45 240048.00 11674.01 Pass
TOP SLAB Left -56.65 2398131 3743.64 Pass
TOP SLAB Middle - -56.65 23981.31 3754.09 Pass
BOTTOM SLAB Left -56.65 23981.31 1677.61 Pass
BOTTOM SLAB Middle - -56.65 23981.31 1679.51 Pass

Gary K. Munkelt Structural Engineers Fax: 215-855-8714
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LRFD Crack Control Computation

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

IRELAND - WARDSBORO BRIDGE NO. 70

Sheet No.: ﬁof_éé

. . d_Cin. Max Spacing || Current Spacing ||Allowable Stress| Actual Stress
Location Te h(in.) c(in) B 0 (in.) 0 (kip)
Top slab, outside 0.8*f >f , therefore no check necessary.
comer e
Top slab, inside face [|0.75000000}{12.00000000][2.00000000][1.28571427)] 8.48390961 || 6.00000000 || 40383333969 || 32.70877075
Top slab, outside face 0.8%f = f, therefore no check necessary.
Bottom slab, outside 0.8*f > f , therefore no check necessary
corner TR
B"“““‘fi'é‘:' inside. 75000000"12.00000000||2,00000000||t.285?|427 8.09125423 5.00000000 45.37036896 33.77096558
Bottom ‘;"lab* outside O,B*ﬂ. > fc‘ therefore no check necessary.
ace
Ext. wall, outside face [[0.75000000]]10.00000000][2.00000000][1.35714281][ 19.90759468 || 6.00000000 || 38.68421173 | 16.18072128
Ext. wall, inside face

0.8*fIr > fc, therefore no check necessary.

Gary K. Munkeit Structural Engineers Fax: 215-855-8714
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Lateral Distribution Steel:

Span Length = 14.833 feet
Percentage of main reinforcement required = 25.965% , less than or equal to 50%
Main reinforcement area (top slab) - 0.880 in"~2
Required lateral distribution area = 0.228 in*2
HMain reinforcement area (bottom slab) = 0.744 in"~2
Required lateral distribution area = 0.193 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 (.8800 in2 area 0,.8B00 in2 area 0,8800 in2

size b spaced at 6.00 in, size 6 spaced at 6.00 in., size 6 spaced at 6.00 in.

R R R R R R R R R LR e e e e e R e e L

Exterior wall
TOP
area 0.8800 in2
size 6 spaced at 6.00 in.

CUTSIDE FACE
area 0.8800 in2
size 6 spaced at 6.00 in.

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

BOTTOM
area 0.8800 in2

size 6 spaced at 6.00 in.
R R e A R AR SRR s R R R R R

Bottom slab
LEFT SIDE CENTER RIGHT SIDE
area 0,8800 in2 area 00,7440 in2 area 0.8800 in2
size 6 spaced at 6.00 in. size 5 spaced at 5.00 in. size 6 spaced at 6.00 in.

Gary K. Munkelt Structural Engineers Fax: 215-855-8714
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Serviceability, Fatigue, and Other Checks

Based on crack control check
BASHTO 5.7.3.4 LRFD

Slenderness check on walls passed
Eccentricity check on walls passed

Rei

Note:

nforcing Bar Stresses Sizes and Spacing

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

Tep Corner Outside face Max WNeg Moment

AL0D Top Slab Inside face Max Pos Moment
A300 Tep Slab Outside face Max Neg Moment Interior suppert
A2 Bottom Corner Outside face Max Neg Moment
A200 Bottom Slab Inside face Max Pos Moment
A400 Bottom Slab Qutside 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 6.63 14.02 0.8800 0.B800 3 6.0 68
A2 €.07 32,71 0.8800 0.8800 ] 6.0 41
A100 32.711 40.83 0.8800 0.8800 6 6.0
A200 33.77 45.37 0.7440 0.7440 5 5.0
Bl 0.00 16.18 0.2667 0.28667 4 9.0
B2 16.18 38.68 0.8800 0.8800 B 6.0

Gary K. Munkelt Structural Engineers Fax: 215-855-8714
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Design
Ratio

n/fa
0.1
n/a
n/a

n/a
0.8
n/a

n/a
0.8
n/a

Sheet No.: :/_Z ofﬁ

§.D. IRELAND - WARDSBORO BRIDGE NO. 70
Cutput 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 ) = 0.75 (in)
Bar diameter (mid+) = 0.50 {in)
Bar diameter (mid-) = (.75 ([inm)
Bar diameter (top ) = 075 (in)
Coin. Resistance
Moment Axial Shear Shear Po Mu Mbal Pbal Steel Mom. Des.
Force Force Cap Cap Cap Cap Cap Area Cap Thk
Kft Kips Kips FKips Kips Kft Kft Kips In2 Kft in
BOT -13.1 15.2 3.6 22.8 389.0 31.3 48.5 105.1 0.8800 31.9 7.62
MID 1.6 15.2 0.8 53.9 368.8 10.1 42.4 136.9 0.2667 10.5 7.75
MID- =12.0 15.2 0.8 25.1 389.0 31.3 48.5 105.1 0.8800 31.% 7.62
TOP =15.7 15.2 2.7 21.4 389.0 31.3 48.5 105.1 0.8800 31.9% 7.62
Member No. = 2 TOP SLAB Thickness = 12.00 (in)
Clear cover at end = 2,00 (in)
Clear cover at middle = 2.00 (in)
Bar diameter (1t ) 0.75 (in)
Bar diameter (mid ) = 0.75% (in
Bar diameter (rt ) = 0.7% {im)
LT -T.4 3.1 13.0¢ 25.4 461.0 40.1 70.4 143.7 0.8800 40.2 9.62
MID 32.3 3.2 4.0 18.8 461.0 40.1 70.4 143.7 0.8800 40.2 9.62
RT ~T.4 I 130 13.6 461.0 40.1 70.4 143.7 0.8800 40.2 9.62
Member No. = 4 BOTTOM SLAB Thickness = 12,00 (in)
Clear cover at end = 2.00 {in)
Clear cover at middle = 2.00 {in)
Bar diameter (lt ) = 0.75 (in)}
Bar diameter (mid ) = 0.62 (in)
Bar diameter (rt ) = 0.7% {in)
LT -6.0 4.6 9.3 29.6 461.0 40.1 70.4 143.7 0.8800 40,2 9.62
MID 26.0 4.6 Dl 21.0 456.6 34.4 68.8 151.4 0.7440 34.5 6.69
RT -6.1 4.6 9.3 17.% 461.0 40.1 70.4 143.7 0.8800 40.2 9.62
Warnings:

1. For exterior corners, BRASS-CULVERT does not perform a check on both the extericr 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,

Gary K. Munkelt Structural Engineers Fax: 215-855-8714

For example,

it could ke due to the axial
load being higher than the tensile capacity of the rebar provide.
is greater than the area of steel times the yield strength of the bars.

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

M-Pt +Moment ~Homent +A.F. -A.F, +Shear -Shear
{KEt) {Kft}) (Kips) {Kips) {Kips) {Kips)

EXTERIOR WALL BOTTOM
1- 0 -5.867 «17.50%7 ~2 37 -15:232 4.754 1.568
1- 1 -3.280 -13.820 -2.321 -15,231 3.817 1.031
1- 2 -0.9%98 -12.063 -2.,327 -15.231 2.945 0.538
1- 3 0.528 -11.579 -2.327 -15.231 2:139 0.089
1- 4 1.359 -11.617 -2.327 -15.231 1,398 -0.316
1- 5 1,552 ~12.004 -2.327 -15.231 0.807 -0.761
1- 6 1.169 -12.705 -2.327 -15.231 0.490 =-1.,370
= 0.266 -13.672 -2.327 -15,231 0.215 -1.914
1- 8 -1.0%96 -14.866 -2.327 =15.231 -0.015 -2.392
i~.'9 -2.496 -16.303 -2.327 -15.232 -0.202 -2.804
1-10 -3.486 -18.904 -2.327 -15.232 -0.344 -3.,151

EXTERIOR WALL TOP

TOP SLAB LEFT SIDE
2- 0 -3.486 -1B.904 -1.170 -3.0984 15.232 2.326
2-1 4,909 -4.326 =1.113 -3:151 12.6831 1.365
2- 2 17.343 0.000 -1,113 -3.151 10.513 0.287
2- 3 26.530 0.000 -1.113 -3.151 §.319 -1.021
2- 4 31.564 0.000 -1.113 -3.151 6.124 -2,788
2=5 32.321 0.000 =1.113 ~3.151 3.978 -4.641
2- 6 31.283 0.000 ~1.113 -3.151 2,132 -6.822
2~ 7 26.281 0.000 -1.113 =3.:151 0.530 -9.024
2= 8 17.105 0.000 =1:113 -3.151 -0.594 -11.185
2- 9 5.173 -4.306 =Ladl3 -3.151 ~1.619 -13.257
2-10 -3.413 -18.886 -1.170 -3.094 -2.322 -15.176

TOP SLAB RIGHT SIDE

BOTTOM SLAB LEFT SIDE
4- 0 -5.867 ~-17.507 -2.607 ~4.644 11.131 2,985
4- 1 0.101 -2.934 -2.664 -4.587 8.925 2.387
4- 2 11.449 0.000 -2.664 -4,587 6.720 1.790
4- 3 19.556 0.000 -2.664 -4,587 4.515 1.192
4- 4 24.411 0.000 -2.664 ~4.,587 2.309 0.595
4= 5 26.029 0.000 -2.664 -4.587 0.104 -0.109
4- b 24.412 0.000 -2.664 -4.587 -0.599 -2.314
4- 7 19.551 0.000 -2.664 -4.587 =1:397 -4.520
4- 8 11.443 0.000 -2.664 -4,587 -1.794 -6.725
4- 9 0.087 -2,953 -2.664 -4.,587 =-2.392 -8.931
4-10 -5.805 -17.603 -2,607 -4.644 -2.989 -11.136

BOTTOM SLAB RIGHT SIDE

Output complete for a HL-93-TANDEM wvehicle

Gary K. Munkelt Structural Engineers Fax: 215-855-8714
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LRFD Live Load Distribution Factor Computation

Input Values

Depth of Fill = 1.99 fi.

Span Length = 1400ft. =D
Truck Gage =600 fi. =S,
Soil Distribution Factor = 1.15

Tire Patch Width = 2000 in. =W,
Bridge Width = 60.00 ft,
Length =450 ft.

Compute Strip Width by 4.6.2.10.2-1

E=96+144S 1
E=95+144( 1400 1M1)
E=968 f.

Controlling Distribution Factor

Final Strip Width =9.68 ft.

Final Distribution Factor = 1/Final Strip Width = 0.10 Lanes per ft. of width
Multiple Presence Factor = 1.20

Distribution Factor * Multiple Presence Factor = 0,12

Notes:

1. Only the one lane loaded case is considered for 4.6.2.10, which provides an upper bound on the distribution plus multiple presence factor for all
cases. The one lane loaded multiple presence factor is used.

Gary K. Munkelt Structural Engineers Fax: 215-855-8714
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See 12.11.2.1,36.1.3.3, 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 i 4.6.2.10. See 3.6.1.2.6.

Gary K. Munkelt Structural Engineers Fax: 215-855-8714
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For a HL-23-LANE Vehicle
Descripticon AASHTO LRFD HL-93 Design Lane (US}
The Number of axles = 0
Axle Weights Spacing
{kips) (ft)
Totals 0.00 0.000

Gary K. Munkelt Structural Engineers Fax: 215-855-8714
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For a HL-393-LANE Vehicle
Description ARSHTO 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
simalated axles per vehicle axle.

Truck facing hackwards Truck facing forward
Axle wts. Spacing Axle wts. Spacing

{kips) [Et) {kips) (£t}
0.00 0.000 0.00 0.000
Totals 0.00 0.000 G.00 0.000

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

Gary K. Munkelt Structural Engineers Fax: 215-855-8714
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Unfactored

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

M=-PT

Dead
Load

Kft

Soil

Press
(Max)

Kft

EXTERIOR WALL BOTTOM

HES)
L=
1=0.:2
I=o3
1- 4
1= 5
1-8
1=7
1578
1- 9
1-10

EXTERIOR WALL TOP

TOP SLAB LEFT SIDE

20
2- 1
e
2o
2~ 4
2~5
2- 6
2- 73
2- 8
2=:9
2-10

TOP SLAB RIGHT SIDE

-5.44
~5.26
-5.09
-4.92
-4.735
~4.58
~4.41
-4.23
-4.086
-3.89
-3.72

-3.72
0.71
4.16
6.62
g8.10
8.60
8.10
6.63
4.17
0.72

=357

=15
0.
1.
2
2.
2
2.
17,
0.
=0.
-1.

=1
-1.
=X
-1.
-1.
-1.
.36

-1

=1
-1.
=1
=1,

BOTTOM SLAB LEFT SIDE

a- 0
4- 1
9- 2
9- 3
4- 4
1- 5
1- 6
4- 7
9- 8
4- 9
4-10

-5.44
0.286
4.69
7.85
9.75

10.38
9.74
.84
4.68
0.25

=-5.45

=1
-1.
+53

=1

=1.
=1
et
=1
-1.
~1i
o
-1
BOTTCM SLAB RIGHT STDE

53
28
57
39
19
B0
47
g4
97
12
37

37
37
37
36
36
36

36
35
35
35

53
53

93
54
54
54
54
54
55
55

Soil

Press
{Min)

Kft

-0.76
0.14
0.7%
1.20
1.3%
1.40
1.23
0.92
0.48

-0.06

-0.69

-0.869
-0.68
-0.68
-0.¢68
-0.68
-0.68
-0.68
-0.&8
-0.68
-0.68
-0.67

-0.76
-0.76
-0.77
-0.77
-0.77
-0.77
=0.77
-0.77
=0.77
=0.77
-0.77

Surc
Hat.

Kft

-0.29
0.02
0.25
0.42
0.53
0.56
0.53
0.42
0.25
0.02

-0.2%

-0.29
-0.29
-0.29
-0.29
-0.29
-0.22
-0.29
-0.29
-0.28
-0.29
-0.2%

-0.29
-0.29%
-0.29
=0.2%
-0.2%
-0.2%
-0.29
-0.29%
-0.29
=-0.29%
-0.29

Gary K. Munkelt Structural Engineers Fax: 215-855-8714

h  Water
Press
(Max)
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
G.00
0.00
0.00
0.00
0.00
0.00

LIVE
Pos

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

LOADS
Neg

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
.00
0.00
0.00

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

Sheet No.: __\5_:3_ of _({i-
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Current Live Load: HL-93-LANE

Unfactored SHEARRS (per unit desian width)
due to Vead 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

EXTERICR WALL BOTTOM

1- 0 0.19 2.31 1.15 0.38 0.00 0.00 0.00
L 0.19 1.71 0.86 0.30 0.00 0.00 0.00
1-.2 0.19 1:17 0.58 0.23 0.00 0.00 0.00
1~3 0.19 0.87 0.33 0.15 0.00 0.00 0.00
i~ 4 0.19 0.22 0.11 0.08 0.00 .00 0.00
1-'5 0.19 =§.1¢ -0.09 0.00 0.00 0.00 0.00
1=& 0.19 -0.54 ~-0.27 -0.08 0.00 0.00 0.00
1- 7 0.19 -0.84 -0.42 -0.15 0.00 0.00 0.00
1« 8 0.19 -1.10 -0.55 -0.23 0.00 0.00 0.00
u ottt} 0.1 -1.11 -0.65 -0.30 0.00 0.00 0.00

1-10 0.19 -1.47 -0.73 -0.38 0.00 0.00 0.00
EXTERIOR WALL TOP

TQP SLAB LEFT SIDE

2= 0 3.32 0.00 0.00 0.00 0.00 0.00 0.00
2= 1 2.66 0.00 0.00 0.00 0.00 0.00 0.00
2= 2 1.99 0.00 0.00 0.00 G.00 0.00 0.00
2=-3 1.33 0.00 0.00 0.00 0.00 0.00 0.00
2- 4 0.66 0.00 0.00 0.00 0.00 0.00 0.00
2=:3 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2- € -0.66 0.00 .00 0.00 0.00 0.00 0.00
2= =133 0.00 0.00 0.00 0.00 0.00 0.00
2-8 -1.99 0.00 0.00 0.00 0.00 0.00 0.00
2=.9 =2.565 0.00 0.00 0.00 0.00 0.00 0.00

210 =3.32 0.00 0.00 0.00 0.00 0.00 0.00
TOP SLAB RIGHT SIDE

BOTTOM SLABE LEFT SIDE
4- 0 4.27 G.00 0.00 0.00 0.00 0.00 0.00
4- 1 3.41 0.00 0.00 0.00 0.00 0.00 0.00
4-:2 2.56 0.00 0.00 0.00 0.00 0.00 0.00
4- 3 1.71 0.00 0.00 0.00 0.00 0.00 0.00
4- 4 0.85 0.00 g.00 0.00 0.00 0.00 0.00
4- 5 0.00 0.00 G.00 0.00 0.00 0.00 0.00
4- 6 -0.85 0.00 0.00 0.00 0.00 0.00 0.00
4- 7 =171 0.00 G.00 0.00 ¢.00 0.00 0.00
4- 8 -2.56 0.00 0.00 0.00 0.00 0.00 0.00
4= 9 -3.41 0.00 0.00 0.00 0.00 0.00 0.00
4-10 -4.27 0.00 0.00 0.00 0.00 0.00 0.00
BOTTCM SLAB RIGHT SIDE

Gary K. Munkelt Structural Engineers Fax: 215-855-8714
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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
1= 0 -3.32 0.00 0.00 0.00 0.00 0.00 0.00

e -3.32 0.00 0.00 0.00 0.00 0.00 0.00

a -3.32 0.00 0.00 0.00 0.00 0.00 0.00

1-10 =~3.32 .00 0.00 0.00 0.00 0.00 0.00
EXTERIOR WALL TCP

1~ 1 -3.32 0.00 0.00 0.00 0.00 0.00 0.00
=g =3.32 0.00 0.00 0.00 0.00 .00 0.00
1= 3 -3,32 0.00 0.00 0.00 0.00 0.00 0.00
1- 4 =3.32 0.00 0.00 0.00 0.00 0.00 0.00
1-5 -3.32 0.00 0.00 0.00 0.00 0.00 0.00
1- 6 =3.32 0.00 0.00 0.00 .00 0.00 0.00
1-7 -3.32 0.00 0.00 0.00 0.00 0.00 0.00

8

9

TOP SLAB LEFT SIDE

2=0 0.19 =-1.47 -0.73 -0.38 0.00 0.00 0.00
21 .19 -1.47 -0.73 -0.38 0.00 0.00 G.00
2 g 0.19 -1.47 -0.73 -0.28 G6.00 6.00 0.00
23 0.19 -1.47 ~0373 -0.38 0.00 0.00 0.00
2=:4 0.19 -1.47 -0.73 -0.38 0.00 0.00 0.00
2=:5 0.18 -1.47 -0.73 -0.38 .00 0.00 0.00
2- 6 0.19 =1.47 ~0.73 -0.38 0.00 0.00 0.00
2= 1 0.19 -1.47 =-0.73 -0.38 0.00 G.00 0.00
2- 8 0.1% -1.,47 -0.73 -0.38 0.00 0.00 0.00
2= 0.19 -1.47 -0.73 -0.38 0.00 0.00 0.00

2=10 0.19 -1.47 -0.73 -0.38 0.00 0.00 0.00
TOP SLAB RIGHT SIDE

BOTTOM SLAB LEFT SIDE

4- -0.19 =2.31 =115 -0.38 0.00 0.00 0.00

4= -0.19 =231 ~=1.15 -0.38 0.00 0.00 0.00

1- 9 =0.18 -2.31 -1.15 -0.38 0.00 0.00 0.00

4-10 -0.19 =-2.31 -1.15 -0.38 0.00 0.00 0.00
BOTTCM SLAB RIGHT SIDE

4- 0 -0.18% =2, 31 =115 -0.38 0.00 0.00 0.00
gl =0.19 -2.31 =1538 -0.38 0.00 0.00 0.00
4- 2 -0.19 =2+ 3% -1.15 ~0.38 0.00 0.00 0.00
=3 -0.19 ~2.31 -1.15 -0.38 0.00 0.00 0.00
4- 4 -0.19 -2.31 =115 -0.38 0.00 0.00 0.00
1- 5 -0.19 -2.31 =115 -0.38 0.00 0.00 0.00
4- 6 -0.19 -2.31 =118 -0.38 0.00 0.00 0.00

7

8

Factors for Ductility 1.00
Redundancy 1.00
Operations 1.00

Gary K. Munkelt Structural Engineers Fax: 215-855-8714
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No Fatigue Checks Required for this Live Load

Gary K. Munkelt Structural Engineers Fax: 215-855-8714
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LRFD Crack Control Computation

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

Location vllb CGino]ldc Gin)[[B[Max Spacing Of[Current Spacing (in.][AlNowable Stress (Actual Stress (kip )

Top slab, outside corner 0.8*f =1, therefore no check necessary.
Top slab, inside face 0.8%f = I, therefore no check necessary.
Top slab, outside face [).!I*fr > fc, therefore no check necessary.
Bottom slab, outside corner U.B’*fr > fc, therefore no check necessary.
Bottom slab, inside face 0,8*1"', >f i 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.

Gary K. Munkelt Structural Engineers Fax: 215-855-8714
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Lateral Distribution Steel:

Span Length = 14,833 feet
Percentage of main reinforcement required = 25.965% , less than or equal to 50%
Main reinforcement area (top slab) = 0.880 in”~2
Required lateral distribution area = 0.228 in~2
Main reinforcement area (bottom slab) = 0.744 in”~2
Reguired lateral distribution area = 0.193 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 0.8800 in2 area (0.8800 in2 area 0.8800 in2

size & spaced at 6.00 in. size & spaced at 6.00 in. size € spaced at  6.00 in.

B L R S I R I R S R e e

Exterior wall

TOP

area 0.8800 in2

size 6 spaced at 6.00 in.

OUTSIDE FACE
area 0,8800 in2
size 6 spaced at 6.00 in.

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

BOTTOM
area 0.8800 in2

size 6 spaced at 6.00 in.
R R

Bottem slab
LEFT SIDE CENTER RIGHT SIDE
area 0.8800 in2 area 0.7440 in2 area 0.BB00 in2
size 6 spaced at 6.00 in. size 5 spaced at 5.00 in. =size 6 spaced at 6.00 in.

Gary K. Munkelt Structural Engineers Fax: 215-855-8714
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Serviceability, Fatigue, and Other Checks

Based on crack centrol check
ABSHTO 5.7.3.4 LRFD

Slenderness check on walls passed
Becentricity 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 Qutside face Max Neg Moment Interior support
A2 Bottom Corner Outside face Max Neg Moment
a200 Bottem Slab Inside face Max Pos Moment
2400 Bottom Slab Cutside face Max Neg Moment Intericr support
B2 Exterior Wall Outside face Max Neg Moment

81 Exterior Wall Inside face Max Pos Moment

B3 Intericr Wall Both faces

Bar Type Fs Act. Fs All. Area steel Size Spacing H

Input Provided us
(Ksi) (Ksi) {In2) (InZ) Bars (In}) (In}

Al 2075 16.18 0.8800 0.8800 6 6.0 GEB
A2 1.03 16.18 0.8800 0.8800 [ 6.0 a1
A100 11.49 16.18 0.8800 0.BB00 b 6.0

R200 16.43 16.18 0.7440 0.7440 5 5.0

Bl 0.00 16.18 0.2667 0.2667 4 9.0

B2 6.12 16.18 0.8800 0.8800 6 6.0

Gary K. Munkelt Structural Engineers Fax: 215-855-8714
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Gary K. Munkelt Structural Engineers Fax: 215-855-8714
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OGEEEE_;E"Eritical 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 ) = 0.75 (in)
Bar diameter (mid+) = 0.50 (in)
Bar diameter (mid-) = 0.7% {in)
Bar diameter (top } 0.75 (in)
Coin. Resistance
Moment Axial Shear Shear Po Mu Mbal Pbal Steel Mom. Des.
Force Force Cap Cap Cap Cap Cap Area Cap Thk
Kft Kips Kips Kips Kips Kft Kft Rips In2 Kft in
BOT -4.5 . i ] 2.8 27.5 389.0 31.3 48.5 105.1 0.8800 31.4 7.62
MID 1.6 3.3 0.0 33.8 368.8 10.1 42.4 136.9 0.2667 10,2 TS
MID~- -2.2 3.3 0.1 32.4 389.0 31.3 48.5 105.1 0.8800 31.4 7.862
TOP -3.:7 3.3 2.0 28.9 389%.0 31.3 48.5 105.1 0.8800 31.4 7.62
Member No, = 2 TOF SLAB Thickness = 12.00 {in)
Clear cover at end = 2.00 (in)
Clear cover at middle = 2.00 (in)
Bar diameter (1t |} = 0.75 (in)
Bar diameter (mid } = (.75 (in)
Bar diameter (rt |} = 0.75 (in)
LT -2.8 2.5 2.8 38.0 4el.0 40.1 70.4 143.,7 0.8B00 40.1 B9.e62
MID 6.7 2.5 0.0 35.7 461.0 40.1 70.4 143.7 0.BBOO 40.1 9.82
RT =227 2.5 2.8 31.2 461.0 40.1 70.4 143.7 0.8B00 40.1 9.62
Member No. = 4 BOTTOM SLAB Thickness = 12.00 (in)
Clear cover at end = 2.00 {in)
Clear cover at middle = 2,00 (in}
Bar diameter (1t ) = 0.75 {in}
Bar diameter ({(mid ) = 0.62 (in)
Bar diameter ({(rt ) = 0.75 {in)
LT -3.6 3.9 3.5 36.9 461.0 40.1 70.4 143.7 OQ.BB00 40.2 9.862
MID 83 3.9 0.0 33.8 456.6 34.4 68.8 151.4 0.7440 34.5 9.69
RT -3.6 3.9 3.5 29.0 461.0 40.1 70.4 143.7 0.8800 40.2 9.62
Warnings:
1. For exterior corners,

Design
Ratio

nfa
0.2
n/a
n/a

n/a
0.2
nfa

n/a
0.2
n/a

Sheet No.: _éL oféL

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,

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

Gary K. Munkelt Structural Engineers Fax: 215-855-8714

it could be due to the axial

For example, the axial load
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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
(Kft) (KEft) (Kips) {Kips) (Kips) (Kips)
EXTERIOR WALL BOTTOM
1- 0 -5.867 -7.996 -2.327 =3.317 3.970 2212
1= -3.280 -5.004 ~2.327 -3.316 3.033 1.676
1- 2 -0.998 -3.669 ~2.327 -3.316 2.161 1.183
1-3 0.528 -2.759 ~2,327 -3.316 1.356 0.734
1- 4 1.359 =2.233 “2,327 -3.316 0.615 0.329
Il 1.552 -2.052 -2.327 -3.316 0.024 -0.116
1~6 1.162 -2.177 -2.327 -3.316 -0.294 -0.726
1-7 0.266 -2.568 =2:327 -3.316 -0.568 -1.269
1-- 8 -1.096 -3.186 =2.327 -3.316 -0.798 -1.747
1- 9 -2.B59 -4.046 -2.327 =3.317 -0.%85 ~2.158
1-10 -4.455 -6.072 -2,327 -3.317 -1.128 -2.5086

EXTERIOR WALL TOP

TOP SLAB LEFT SIDE

2-0 -4.455 -6.072 -1.844 -2.449 3.317 2.326
2=l -1.136 -1.857 -1.787 -2.508 2.654 1.861
2~ 2 2.309 0.000 -1.787 -2,506 1.991 1.396
25003 4.771 0.ooo =1.787 -2.506 1.328 0.832
2ol 6.250 0.000 -1.787 -2.506 0.666 0.4867
2= 5 6.746 0.000 ~-1.787 -2.506 0.003 0.002
2= & 6.258 0.000 -1.787 -2.506 -0.462 -0.661
2- 7 4,788 0.000 -1.787 -2.506 -0.927 =1::323
2-.8 2.334 0.000 -1.787 -2.506 =1:382 -1.986
2=19 -1.103 -1.826 -1.787 -2.506 -1.857 -2.649
2-10 -4.417 -6.030 -1.844 -2.449 -2.322 =3.312

TOP SLAB RIGHT SIDE

BOTTOM SLAB LEFT SIDE

a- 0 -5.867 -7.996 -3.251 -3.970 4,257 2,985
4- 1 -1.806 ~-2.391 -3.308 ~3.913 3.405 2.387
A=12 2.612 0.000 -3.308 -3.913 2,553 1.790
g3 5.767 0.000 -3.308 ~3:913 1.702 1.192
4- 4 7.658 0.000 -3.308 -3.913 0.850 0.595
4= 5 B.285 0.000 -3.308 -3.913 -0.002 -0.003
i- 6 7.649 0.000 -3.308 -3.913 -0.599 ~-0.85%
4- 7 5.750 0.000 -3.308 =3.913 =1.197 =-1.706
4- 8 2.587 0.000 ~3.308 =-3.913 -1.79%4 -2.558
4-3 -1.839 -2.422 -3.308 -3.913 -2,392 =3.410
4-10 -5.805 -8.037 =3.251 ~3.970 -2.989 -4.262

BOTTOM SLAB RIGHT SIDE

Qutput complete for a HL-93-LANE vehicle

Gary K. Munkelt Structural Engineers Fax: 215-855-8714
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Aeoenix B

802-863-6222 - Fax: 802-860-1528

. . wwwvsdireland.com
Congarele Consiruction Corporation

CONCRETE MIX DESIGN

SCC
SDi MIX CODE: P6OTER

DATE: March 28, 2014 PLANT: Burlington/Williston, VT
PROJECT: General DOT Precast - 2014
FINE AGGREGATE: Source: Hinesburg Sand & Gravel
ASTM C 33 Specific Gravity: 2.67 (Abs.: 1.3%)
Fineness Modulus: =226
COARSE AGGREGATE: Source: S.0. Ireland, Brownell Quarry
ASTM C 23 Specific Gravity: 2.80 (Abs.: 0.30%)
Description 3/4" 100% Crushed Stone (Size #67)
CEMENT: Ternary Blend Cement; Lefarge North America Lakes and Seaway Re

St. Constant, Quebec (Sp. Gvty. 3.02)

ADMIXTURES: Water Reducer (HRWR): Glenium 7500, BASF
Alr Ertraining Agent: Darex Il AEA, Grace Concrete Chemicals

CONSTITUENTS (LBS. IYDH MIX PROPERTIES
Abs. Val,

Coarse Aggregate (S5D) 1750 10.02 Water Cemient Ratios: 0.38

Fine Aggregate (SSD) 1017 6.10 Entrained Air Content. 5.0 % - 9.0%

Cement 800 4.25 Dry Unit Weight; 144.2 & pcf

Water 304.8 4,88 Spread; 20" to 28"

Alr Content {Entrained) 6.5% 1.75 VSl =1

Total 3872 27.00f

‘ADMIXTURE(S) DOSEAGE (OZ. /YD) BREAK HISTORY®

Glenium 7500 (HRWR) 56 - 64 24-HR. 3400 PSI

Darex || AEA ) 28 7-DAYS 6000 PSI
B peoele by oy CALD VAT Gom porii 28.DAYS 6700 PSi

rlr “r ¢ & - =f i / i
[ v .
Ao Feridp Eoppraaea {HIZY
"Admixture déssge rates are subljsct 1o change

P. 0. Box 2286, South Burlington, VT 05407 = 193 Industrial Avenue, Williston, VT 05495
5.0. reland is an Equal Opportunity Employer



$0/£0/90 (¥20ov JaquinN Hed) Ajlejeiedss pjos ‘@1e1ouod ul sAels a1eld |89,

{00z Jequnp ved) Aj9)eiedas pjos suesu) papesaiy],

\I 9Neld 18913 WP/

2j2.0U0D) %
SHasU|
/ -

Appen 101X py |

9leld 193]S P/L

000 0O Oe

002

SETE

006

WO} 0} Yoe}e 0} S}oubeul Ylm a|qejieAy -
PIEPUB)S BB|d [99)S POZIUBAIRD) /| 4y - LT ~— O _ _ A
spasu| papesaly] ./l 8|qeoejday, - NS
ibuais sasealoul UonoNSUOD paqqry -
Ajijigesnal 1o} sueylaIN 8|geINp WOl Spe -

/(f |=— -05"L —

(3iog L 01dn 1of) HIWHOL 1IND0d 1109

— L' —={

jo
WS PSSUIRIUBAIASUIUST MMM TaMm
woopasuEIueAsuuBdT)So|es (ewa

abed

25\
S)

o
L0,
&

o
4525

#18p10/I0ND BBSU| Yd ®1eg

SLEV-BYE-0LY XE)
8896-8¥6-019 !
Siv6EL vd AuQ Buudg
661 xog Od

dio) pesu| eiueAjAsuusd

ajeq diys #qor

wiol

&

108loig #xed

sajoN/paroiddy

Jawoisng 0l Xe4




6/8/12 Oxford Lift System: Anchor Product

.xrnn' PO Box 736 = Stevenson, CT 06491 °

www.oxfordtechusa.com 75
Industrial Technologies, LLC

Phone: {203} 268-6030 i
Fax: {203} 445-1240 ]
info®@oxfordtechusa.com

Woid 1‘131’F frarm
the JL, will

Safe Wonkmg Safe Workmg Safe Working Safe Workmg

Areenpix

Product Min. Load @ 90 Load @ 90 ILoad @90 Load @ 90
Code Inches degree Shear- degree Shear- degree degree Shear-
0 degree Pull 45 degree Pull Tension-90 60 degree Pull
degree Pull
A 500-3 | 4.00" 4,500 4,000 3,500 4,000
A 500-4 | 5.00" 8,000 5,500 4,000 5,000
A 500-5 | 6.00" 10,500 6,500 5,000 5,500
A 750-5 | 6.00" 12,500 8,000 7,000 7,000
—> A 750-7 | 8.00" 15,000 12,500 10,000 10,000
Note: Safe Working Load provides a factor of safety of
approximately 4:1
Test Results are based on a minimum concrete compressive strength
0f4,000 psi.
 <Back M next>

www.oxfordtechusa.com/ols_safe_working_load.html
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Coil Lifting Insert Accessories

(2060) CN-5 COIL NUT

The CN-5 Standard Coil Nut is manufactured from hex stock and is
available in 1/2" through 1-1/2” diameters. Dimensions are dis-
played in the table.

The Standard Coil Nut safe working loads are based on an approxi-
mate 5:1 safety factor for lifting applications.

NOTE: Coil Nut — Heavy page 86

N ]

CN-5 STANDARD COIL NUT DATA
Bolt Size Safe Work Load (Tension) Nut Length Width Across Flats
One CN-5 Two CN-5 or One CN-25 L W

in, mm Ibs. kN los. kN in. mm in, mim

1/2 13 1800 8 3600 16 172 13 Fili] 22

34 19 3600 16 7200 32 5/8 15 11/8 28

— 1 25 7200 32 15,000 67 1 25 15/8 41
1144 32 10,800 48 22,500 100 11/4 32 2 50

11112 38 16,200 72 27,000 120 1172 38 23/8 60

Table is based on a 5:1 safety factor for lifting applications.

1) Note that in order to achieve the published safe working loads of Coil Bolts, Coil Rods, etc., two (2) Standard Coil Nuts tightly locked

together are required when using the Standard Coil Nut.

To Order, Specify: quantity, name and bolt diameter.

(2062) CN-25 COIL NUT - HEAVY

The CN-25 Heavy Coil Nut is manufactured from hex stock like the

Standard Coil Nut, but is of sufficient length to develop the safe working
load required for heavy form tying systems and precast lifting applications.

The Heavy Coil Nut safe working loads are based on an approximate 5:1
safety factor for lifting applications.

CN-25 HEAVY COIL NUT DATA

Bolt Size Safe Work Load (Tension) Nut Length Width Across Flats
Two GN-5 or One CN-25 L w
in._ mm lbs. ki in. mm in. _min
1/2" 13 3600 16 1 25 718 28
34" 19 7200 32 112 38 11/8 28
i 25 15,000 67 2 50 158 4
11/4" 32 22,500 100 2112 64 2 50

Table is based on a 5:1 safety factor for lifting applications.

To Order, Specify: quantity, name and bolt diameter.

/71 ] MeadowBurke

MBO410

877-518-7665

www.MeadowBurke.com
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Coil Lifting Insert Accessories

(2080) CW-4 FLAT WASHER

The CW-4 Flat Washers are manufactured from high carbon flat
steel plate and are designed to provide the required bearing

against the form members. Flat Washers are available in many Tii
—{

sizes in both standard and heavy versions. Refer to the table for
dimensions and safe working loads.

Flat Washer Safe working loads are based on an approximate
5:1 safety factor for lifting applications.

CW-4 FLAT WASHER DATA
Bolt Size Type T L

in, mim in. mimn in, mm in. mim
12 13 Standard 1/4 B 4 100 3 75
34 14 Standard 1/4 B 4 100 5 125
 — 1 25 Standard 1/2 13 5 125 5 125
11/4 32 Standard 1/2 13 5 125 5 125
11/2 38 Standard 34 19 5 125 5 125
112 13 Heavy 1/4 [} 4 100 5 125
34 19 Heawy 1/2 13 5 125 5 125
1 25 Heavy ¥ 13 7 175 7 175
11/4 32 Heavy 34 19 7 175 7 175
1172 38 Heavy 34 19 7 175 7 175

To Order, Specify: quantity, name and bolt diameter.

(2102) CR-4 COIL ROD

CR-4 Continuous Coil Red is manufactured and stocked in 12°-0” lengths. Special
lengths are available up to 20'-0”,

Requires minimum two (2) Standard CN-5 Coil Nuts or one (1) Heavy CN-25 Coil Nut
to develop full safe work load. Minimum coil thread penetration is same as shown for
coil bolts. See Table on page 88 to assure minimum coil penetration. May be cut with
carborundum blades without thread damage. Do not use cutting torch to cut coil rod.

CR-4 HI-STRENGTH CONTINUOQUS COIL ROD SELECTION TABLE
Solt Diameter Safe Work Load
Tension Shear

In. mm. lbs. kN, lbs. K.
1/2 13 3600 16 2400 11
3/4 19 7200 32 4800 21
1 25 15000 67 10000 44
1-1/4 32 24000 107 16000 Fal
1-1/2 38 28000 124 18000 83

Table is based on a 5:1 safety factor for lifting applications.

To Order, Specify: quantity, name, bolt diameter and length.

www.MeadowBurke.com 877-518-7665 MBO410 /11 ] MeadowBurke

89

Coil Lifting
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All bar, including dowel ends for head walls, will be level 1 epoxy coated.

3/4"10unc #5 7-12" 23,250 29,760
TR | %%l 60 a2

Table 3, “Basic Development Length of
Standard Hooks for Grade 60 Rebar" iden-
tifies basic development lengths of hooked
rebar embedded in various specified com-
pressive strength normal weight concrete.

Table 4, “Recommended DB-SAE-3
Headed Splicer and Dowel-in Sizes", dis-
plays information pertaining to splices util-
izing the DB-SAE-3 Headed Splicer shown
in the detail below.

Table 5, “Reinforcing Steel Data”, shows
the ASTM Standards for reinforcing bars.

- NORMAL WEIGHT CONGRETE (psi)
Size 3,000 4,000 5,000
e e T e e Y
#4 11.0 8.5 8.5
L B ah e e
# 164 14.2 127
T ST S e e

#8 218 19.0 17.0

S e e
#10 218 241 216
Sk LT e LR e e

#14 37.1 321 87
e e T

Table 3: Basic Development Length of Standard
Hooks for Grade 60 Rebar

System | DBSAE3 | Embed Load Capacity
Thread Headed Length

Size Splicer (12D) 125P, | 16py

T8unc 1104 | 45000 | 57,600
AR de | a2 S0 | TR0

Table 4: Recommended DB-SAE-3 Headed
Splicer Sizes - Grade 60 Rebar

Page §

_ : Nominal Diameter
Bar Size Weight .
Designation (Ibs. per ft.) Diameter | Cross-Section
(in) Area_ (sq. In.)
#5 1.043 0.625 0.31
e TS
#7 2.044 0.875 0.60
49 -0 128707 P 5000 0.78
# 3.400 1.128 1.00
S, R e L e e
#11 5313 1410 1.56
Table 5: ASTM Standard Rebar Data
Development ¢4y, of Standard Hooks
1200d,
£ e = =T
& At C
Le— Critical ' K>
saction o~
®
L 4
4

Nt

 s—

4dy or | 4dp # 3 through #8

25" min. |54y #9, #10, ond #1!
i
6dp| #14 ond #18

i

£dh

The details displayed show a few of the
many, many applications where the versa-
tile Dayton Richmond Dowel Bar Splicer
System can be used.

I I HOOKED DB-SAE
P\

DOWEL-IN

D8-SAE-3
HEADED SPLICER

DB-SAE
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Coil Lifting Inserts
CRISS-CROSS COIL INSERT - STRAIGHT (2178)

The Criss-Cross Coil Insert — Straight (2178) is a high strength
four strut insert ideally suited for precast concrete edge lift appli-
cations. The four strut design and high safe working loads make
this insert a good, safe choice for preventing panel failures. The
The Criss-Cross Coil Insert — Straight is available in plain or hot
dip galvanize finish.

To Order, Specify: quantity, name, bolt diameter, length
(L dimension) and finish.

CRISS-CROSS COIL INSERT - STRAIGHT DATA
Bolt Diameter Insert Length Minimum Siab Safe Work Load for Edge Lift Minimum Corner 8 Coll Length Wire Diameter
L Thickness Tension Shear Distance G D
in. mm in,__|_mim in. mm Ibs. KN _lbs. KN in. mm in. mm in. mm in. n1rn_|
4" 18 g" 229 4" 100 3700 16.4 1500 6.7 24" 600 | 111/16" 43 158" 41 308" 7.8
ag" 19 12" 305 4" 100 4800 20.4 1500 6.7 24" 800 |1 11h8" 43 15/8" 4 306" 7.8
—,> 1" 25 g* 229 51/2" 140 4500 20.0 2000 8.9 24" 600 218" 54 2116" 52 ,308" 7.8
( . 1 25 12" 305 512" 140 6500 28.9 2500 111 24" 600 21" 54 2116 52 306" 7.8
: d 4 25 g° 229 5 1/2" 140 4500 20.0 2000 B9 24" 600 218" 54 2116 52 375" 9.5
i 25 12" 305 512" 140 6500 28.9 2500 1.1 24" 600 218" 54 2 118" 52 375" 9.5
11/4" 32 9" 229 &" 150 4700 20.9 3300 156 24" 600 212" 63 21/16" 52 440" 1.2
11/4" 32 12° 305 8" 150 7500 333 3500 15.6 24" 600 2 12" 63 21/16" 52 440" 1.2

Table is based on minimum concrete strength of 3,000 psi and a 4:1 safety factor.

Inserts must have a 1/2" setback from the surface of the concrete and sufficient coil penetration by the lifting bolt. See minimum bolt
penetration information on page 87.

HIN SLAB COIL INSERT (2185)

A
The Thin Stab Coil Insert (2185) is a four strut insert fabricated
with a wire coilTard four deformed (ribbed) wire legs. This insert
is applicable for facéNift handiing of precast panels, slabs and H

other similar types of preca
is available in plain or hot dip galvanize finish.

slements. The Thin Slab Coil Insert

To Order, Specify: quantity, name, bolt diamets

and finish.

_ _-THIN SLAB COIL INSERT DATA

. Insert Height Safe Wol Coil Len Wire Diastgr . Minimum Edge

Bolt Diameter H g ﬂm 8 ¢ - ?m\ v | Distance *
[__in. mm in. mm bs. kil in. mm in. mm in._ mm_ | I~ | mm | i mm
34" 19 3 15/ 2500 111 15/8" 4 1.3/4" 44 306" 7.8 71/8" N8t | 9" 230
1" 25 4 A0 3500 15.8 17/8" 47 21/18° 52 .308" 7.8 91/2" 24N 12" 305
11/4" 31 }/ 100 4000 17.8 21/4" 57 21/18" 52 375" 9.5 9 3/4" 248 | \FQL 305
11/2" 38 4" 100 4000 17.8 21/2" 63 21/16" 52 375" 9.5 0" 254 | 12" ING305

netration information on page 87.

www.NMeadowBurke.com  B77-518-7665 wewm /717 MeadowBurke

1R3EXX1LD
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Fl-42: FLARED LOOP FERRULE INSERT

this versatile insert is commonly used to make structural
connections and to suspend pipes and other mechanical
equipment. Available in 3/8", 1/2", 5/8", 3/4", 7/8" and 1"
sizes. Insert available in plated finish.

’; Fabricated by welding a looped strut to a closed-end ferrule,

*Standard inserts not designed for use with hot dip
galvanized bolts.

178"

=it [
FLARED LOOP FERRULE INSERT DIMENSIONS AND LOAD CHART In-Concrete Capacity. 3:1 SWL
3 : 5 e e thamete; : 5 (g

Ho zlaly B y : ) 3 1]
Fla23sp 38" 16 2-3/4" 1-1/4" 1 9/16" 0.243" 6,000 5" 2,000
Fld212p 172" 135 2-3/4" 1-3/8" 1-1/8" 9/16" 0.243" 6,000 s 2,000
Fl4258P 5/8" 11 3-1/2" 1-5/8" 1-3/8" 13/16" 0.262" 6,900 & 2,300
Fld234p 34" 10 3-1/2" 1-5/8" 1-5/8" 13n6" 0.262" 7,500 5" 2,500
Fla278p 78" 9 6" 1-5/8" 2-1/18" 1-3/8" 0.375" 15,800 8" 5,300
Fl421p 1" 8 6" 1-5/8" 2-116" 1-3/8" 0.375" 15,900 8" 5,300

. Safe Working Load is based on 3,000 psi concrete and insert setback 1/2" from the concrete surface.
. Minimum spacing of insarts is 2 x (edgs distancs).

FI-64: STRAIGHT LOOP FERRULE INSERT
\

Y

> Length

The Straight Loop Ferrule Insert is typicallyised to attach

a precast wall panel to a building frpe€, as well as to

e P provide attachment of other struetlral elements that may
o be required. Available in 1/2”75/8", 3/4" and 1" sizes. Insert

available in plated fini

/&’:".o:

- *“Standard ipsérts not designed for use with hot dip
s galvgmiZed bolts.
STRAIGHT LOOP FERRULE INSERT DIMENSIONS AND LOAD CH In-Concrete Capacity. 3:1 SWL
i@ i geis e . : a b ) a1t
be Liameate ke = ) .‘ 2 [lisia '
Figat2ap | 1/2° 13 4-1/8" 318" 1-1/8" 0.225" 9 5" 3,000
FIs4126P | 172" 13 6-1/8” 1-3/8” 1-1/4” 0.306" 15,000 \\ 8" 5,000
FIg4584P |  5/8" 11 Al 1-5/8" 1-1/4" 0.225" 9,000 \{ 3,000
FIG4SBEP |  5/8" 1 // 6-1/8" 1-5/8" 1-5/8" 0.375" 15,000 B 5,000
Fig4344p | 34" )a/ 4-1/8" 1-5/8" 1-3/8" 0.225" 9,000 5" 3,000
Feassse | 347 L7 10 6-1/8" 158 | 134 0.375" 15,000 9’ 5000
FIg416P / 8 6-1/8" 1-5/8" 2-1/8” 0.375" 15,000 g 5,000
. Safe ng Load is based on 3,000 psl concrete and Insert setback 1/2" from the concrete surface. \
* mum spacing of inserts is 2 x (edge distance),

76 A.L. Patterson, Inc. P: 800-332-7090 P: 215-736-2030 www.patterson-online.com



