




The information provided herein was prepared with reference to generally accepted engineering
practices.  It is the responsibility of the user of this information to independently verify such
information and determine its applicability to any particular project or application.
DS Brown assumes no liability for use of any information contained herein.

Calculation of Deck Moment Capacity and Stresses for cantilevered Exodermic deck

PennDOT T5, Type 1 Barrier Properties (Collision within a segment):
(Parapet capacity needs to be increased near expansion joints or lower performance level may be accepted in the expansion joint region)

Barrier Height (H) 42.0 in.
Width of Barrier at Base (B) 20.25 in.
Location of barrier centroid from gutterline of barrier (CG) 12.64 in.
Barrier Weight 650 lbs/l.f.
Moment Resistance of the parapet at its base (MC) 17.83 kip-ft./ft.

Load Capacity of Parapet (Failure Mechanism 2 Controls) (Rw) 134.4 kips

Barrier Failure Length (Failure Mechanism 2) (Lc) 190.7 in.
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Cantilever Variables - Input (In Drop Down Box or in Red)

Distance from centerline of fascia stringer to edge of deck (A) 4.000 ft

Is the Cantilever Section Full Depth Concrete (to the bottom of tee)?

This is the Design Main Bearing Bar (WT) and Spacing. (It cannot be revised here)
Design Deck: WT 4 x 5 @ 8 in. c-c 50  ksi steel
This is the Rebar in the Deck Section Parallel to the WT's. (It cannot be revised here)
Design Rebar in Deck: # 5 @ 4 in. c-c

Primary Cantilever Rebar # 5 @ 4 in. c-c (Start with Design Rebar in Deck)
Auxiliary Cantilevered Rebar # 0 @ 6 in. c-c

Operational Importance (hl) 1.05 AASHTO LRFD 1.3.5

Multiple Presence Factor (m) 1.2 AASHTO LRFD 3.6.1.1.2
Dynamic Load Allowance (Impact) (IM) 1.33 AASHTO LRFD 3.6.2.1
Dead Load Factor 1.25 AASHTO LRFD Table 3.4.1-2
FWS Dead Load Factor 1.5 AASHTO LRFD Table 3.4.1-2
Live Load Factor 1.75 AASHTO LRFD Table 3.4.1-1

Cantilever Variables - Data
Fascia Girder Flange Width 7.005 in.
Overall Height from bottom of main bar to top of selected concrete thickness= 7.07 in.
Weight of Deck 85.43 lbs/sq.ft.
Design Section in the Cantilever (L) AASHTO LRFD 4.6.2.1.6 26.00 in.
Distance from Point of Support to Wheel Load (X = L - 12 in.) 14.00 in.
Design Section for Negative Moment (L + Distance to barrier CG) 38.64 in.
Deck Cantilever DL Moment (MDL1) 0.634 kip-ft./ft.

Barrier Cantilever DL Moment (MDL2) 2.093 kip-ft./ft.

FWS DL Moment (MDL3) 0.000 kip-ft./ft.

Total Dead Load Moment (MDL = MDL1 + MDL2 + MDL3) 2.727 kip-ft./ft.
Tension Force in Deck (T) 7.31 kip/ft.

Input the Rebar in the Cantilevered Section of the Deck.  Recommend that designer try to make the Rebar configuration of 
the deck work before changing the primary rebar size or adding auxiliary rebar.  Designer to ensure that development 
length and bundled bars are within specifications.

Note:  If the Auxiliary rebar is specified and is not placed one bar between the primary bars or lapped with the primary bars, the spacing must be 
expressed as the effective spacing.  If Auxiliary rebar is not specified, enter a zero (0) in the bar size cell.
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Case 1:  Transverse and Longitudinal Collision Forces at the Extreme Event Limit State

Plastic Moment Capacity for Deck Section (Mp) 31.99 kip-ft./ft.

Effective Moment Capacity for Deck Section in the Presence of  Tension Force (MPeff) 30.40 kip-ft./ft.

MDL + MC 20.56 kip-ft./ft.

OKAY

Case 2:  Vertical Collision Force at the Extreme Event Limit State

In case of continuous concrete parapet, Case 2 produces relatively small force effects and, hence it can be ignored.
(Reference:  FHWA/NHI LRFD Training Course, Lecture 17, Section 17.2.6)

Case 3:  Conventional Design (dead load and live load) at the Strength Limit State

Equivalent Strip Width (AASHTO LRFD 4.6.2.1.3) 4.72 ft.
Factored Dead Load Moment (MDL) 3.41 kip-ft./ft.

Factored Live Load plus Impact Moment (MLL+I) 11.04 kip-ft./ft.

Total Factored Design Moment (M) 14.45 kip-ft./ft.

Required Moment Capacity (hlM) 15.17 kip-ft./ft.

Stresses
Rebar (fs-allow-rebar = ffy-rebar) 54.0 ksi

Rebar (fs-rebar) 40.8 ksi

OKAY

WT (fs-allow-WT = ffy-steel) 50.0 ksi

WT (fs-WT) 29.5 ksi
OKAY
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Check Deflections
A.  Deflection due to Live Load
Maximum deflection at the free end of a cantilever beam with a concentrated load at any point is given by:
Cantilever deflection - AISC LRFD 2nd Ed. page 4-197, eq. 21
Deflection calculated at front face of barrier.  Does not include additional stiffness offered by barrier.

Where:
P = Factored Concentrated Load per foot of deck = 9.46 kips 9464 lbs.
b = Distance from point of support to load = 1.167 ft. = 14.00 in.
L = Length of Cantilever (Design Section) = 2.167 ft. = 26.00 in.
I = the mom. of inertia for neg. bending at cantilever = 12.322 in4

E = modulus of elasticity of steel = 29.0E+6 lbs/in2

Deflection = 0.055  inches

Deflection < L/300? OKAY

B.  Deflection due to dead load of wet concrete (for cast-in-place decks) at end of cantilever

Maximum deflection at the unsupported end for a simple span with overhang is given by:
Cantilever deflection - AISC LRFD 2nd Ed. page 4-198, eq. 24

Where:
w = uniform load per foot = 85.43 lbs/ft = 7.12 lbs/in
a = cantilever overhang = 4.0000 ft. = 48 in.
L = beam spacing = 8.0000 ft. = 96 in.
I = the moment of inertia = 1.78361 in4 for steel grid only
E = modulus of elasticity of steel = 29.0E+6 lbs/in2

Deflection = 0.091  inches
(Positive value = Deflection downward)

Check for excess sag and the need to temporarily support
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