
Calculated: ETB 3/5/25
Checked: DBW 3/15/25

APPLY CONSTRUCTION DEAD LOAD (CDL) OF 15 psf x 50' WIDE = 750PLF TO ACCOUNT FOR PROTECTIVE DECKING / DEBRIS CONTAINMENT.

APPLY CONSTRUCTION DEAD LOAD (CDL) OF 50psf x 19' WIDE TO ACCOUNT FOR CRANE MATS ON CENTER 5 SLAB BEAMS

APPLY CONSTRUCTION LIVE LOAD (CLL) OF 25 psf x 50' WIDE = 1,250 PLF TO ACCOUNT FOR PERSONNEL AND MISC. EQUIPMENT.

APPLY CONSTRUCTION LIVE LOAD (CR) OF CAT 336 EXCAVATOR: 81,000 lb (ON 2 TRACKS APPROX. 13' LONG) AND JOHN DEERE 744 WHEEL
LOADER 57,000LB (ON TWO AXLES APPROX. 11'-3"). SPACE THE EXCAVATOR AND WHEEL LOADER AXLES 20' APART.

DURING CONSTRUCTION ("INACTIVE" WIND)

SVC-1:                 1.0 x (DC)     +    1.0 X (CDL +CLL)  +  1.0 x (CR + IM + BR)  +   1.0 CW  + 1.0 (TU)

0.50
0.50

("ACTIVE" WIND OF 20 MPH)

(CDL + CLL) +

EXCAVATOR Cat 336 +
John Deere 744

^

BR   =    10% OF CR IN THE LONGITUDINAL DIRECTION

IGNORE THERMAL AND WIND FOR
INITIAL PROOF OF CONCEPT CHECKS

(CR + IM + BR)
IGNORE FOR INITIAL PROOF OF
CONCEPT CHECKS

ETB: I will apply the construction dead load to the cap beams as element beam loads and the construction live load as pressure loads to the deck elements. There are 5 different cap
beam load magnitudes for each construction live load and dead load based upon tributary spacing of cap beams. Grouped in the model using the groups shown below. They are:

Group A Caps, 15.125' say 11.34k/42.5' = 0.267klf for construction dead load
Group B Caps, 14' say 10.5k/42.5' = 0.247klf for construction dead load
Group C Caps, 14.125' say 10.59k/42.5' = 0.249klf for construction dead load
Group D Caps, 15.75' say 11.81k/42.5' = 0.278klf for construction dead load
Group E Caps, 15.625' say 11.72k/42.5' = 0.275klf for construction dead load

-Models created for various stages of construction, with both columns and arches investigated. 
-Assume excavator weight is 81k + slab beam pick (20'x4'x1.5' = 18k) and has an axle spacing of 13.25'. Total axle load is 49.5k. Wheel loader weight is 57kips + 18k (slab beam) for a
total axle load of 37.5k and spaced 11.25' apart. Keep a minimum distance of 20' between excavator and wheel loader. 
-Assume the excavator/loader is primarily confined to the CL of the bridge. The excavator will pick each slab beam and travel to the loader, which will travel longitudinally along the
bridge with each pick to place it off the bridge. No other heavy construction vehicle will be on the bridge with the excavator and wheel loader. 
-Braking force, BR, will be 10% of the weight of the excavator + wheel loader: 0.1*(49.5k*2+37.5k*2)/42.5' = 0.41klf applied to the cap elements. Assume this load is distributed to only
one cap for conservatism. All stages of construction were analyzed for column loads without braking force, and then the two cases with the highest D/C ratios were re-run with the
braking force included. 
-Previous demo iterations have shown that the arch is sensitive to unbalanced load conditions. Therefore the outer three slab beams, along with the parapets and sidewalk, will be
removed in their entirety before any other interior slab beams are removed. The outer slab beams will be removed evenly. See below for the arch code check's superstructure removal.
These correspond to the sketches on the next page. Hatched regions are those where the slab beams and any overlay/sidewalk/deck/parapet above the slab beam has also been
removed. Red hatch indicates portions of superstructure removed during current stage. Blue hatch indicates portions of superstructure previously removed. 
-For Arches A and B, the demolition steps have been furthest discretized. Since Arches C and D bridge decks will be deconstructed most similarly to Arch B, only a couple Arch C and
D stages will be modeled to save time. These stages will be chosen based upon those governing Arch B stages. 

EXCAVATOR CENTERED ON BRIDGE
PORTION OF BRIDGE REMOVED LAST

Transverse Section Showing Bridge Demolition
Initial Sequence and Excavator Placement

PORTIONS OF BRIDGE 
DECK REMOVED FIRST

PORTIONS OF BRIDGE 
DECK REMOVED FIRST

Belmont 40 Arch Bridge Superstructure Demolition QC

Information Provided By DBW

Information Provided By DBW

CRANE MAT



ASSUME EXCAVATOR IS CENTERED IN 14' SPAN AND REACHES TO ADJACENT 14' SPAN
     PICK RADIUS = 7' + 7' = 14' (SAY 15')

ASSUME EXCAVATOR IS CENTERED IN 14' SPAN AND REACHES TO ADJACENT 20'-3" SPAN
     PICK RADIUS = 7' + 10'-1.5" = 17'-1.5" (SAY 20')

LIFT CAPACITY IS GREATER THAN 20,000 lb.

13.25'

49.5k 49.5k

20' 11.33'

37.5k 37.5k

excavator

space

wheel
loader

REPRESENTATIVE TRUCK DEFINED IN MIDAS
FOR EXCAVATOR PLUS WHEEL LOADER



7'-8" 7'-8" 7'-8"

PROPOSED LOCATIONS OF TEMPORARY
SHORING TOWERS UNDER FLOORBEAMS

say 165k is
factored load that
each temporary
shoring support
needs to handle



Arch A

Arch A

Arch A

Arch B

Arch B

Arch B

BEL 40 Iteration 3 Demo Analysis Arch Model Third Stage.mcb

BEL 40 Iteration 3 Demo Analysis Arch Model First Stage.mcb

BEL 40 Iteration 3 Demo Analysis Arch Model Second Stage.mcb

Max Arch Rib D/C: 0.32

Max Arch Rib D/C: 0.41

Max Arch Rib D/C: 0.57

Max Spandrel Column D/C: 0.45

Max Spandrel Column D/C: 0.45

Max Spandrel Column D/C: 0.45



Arch A

Arch A

Arch A

Arch B

Arch B

Arch B

BEL 40 Iteration 3 Demo Analysis Arch Model Sixth Stage.mcb

BEL 40 Iteration 3 Demo Analysis Arch Model Fourth Stage.mcb

BEL 40 Iteration 3 Demo Analysis Arch Model Fifth Stage.mcb

Max Arch Rib D/C: 0.57

Max Arch Rib D/C: 0.27

Max Arch Rib D/C: 0.34

Max Spandrel Column D/C: 0.45

Max Spandrel Column D/C: 0.43

Max Spandrel Column D/C: 0.40



Arch A

Arch A

Arch A

Arch B

Arch B

Arch B

BEL 40 Iteration 3 Demo Analysis Arch Model Ninth Stage.mcb

BEL 40 Iteration 3 Demo Analysis Arch Model Seventh Stage.mcb

BEL 40 Iteration 3 Demo Analysis Arch Model Eighth Stage.mcb

Max Arch Rib D/C: 0.52

Max Arch Rib D/C: 0.67

Max Arch Rib D/C: 0.93

Max Spandrel Column D/C: 0.82(No BR)
Max Spandrel Column D/C: 0.86 (w/BR)

Max Spandrel Column D/C: 0.58

Max Spandrel Column D/C: 0.89(No BR)
Max Spandrel Column D/C: 0.95 (w/BR)



Arch A

Arch A

Arch C

Arch B

Arch B

Arch B

BEL 40 Iteration 3 Demo Analysis Arch Model Twelfth Stage.mcb

BEL 40 Iteration 3 Demo Analysis Arch Model Tenth Stage.mcb

BEL 40 Iteration 3 Demo Analysis Arch Model Eleventh Stage.mcb

Max Arch Rib D/C: 0.66

Max Arch Rib D/C: 0.19

Max Arch Rib D/C: 0.69

Max Spandrel Column D/C: 0.36

Max Spandrel Column D/C: 0.32

Max Spandrel Column D/C: 0.64



Arch C

Arch C

Arch C Arch D

Arch D

Arch D

BEL 40 Iteration 3 Demo Analysis Arch Model Fifteenth Stage.mcb

BEL 40 Iteration 3 Demo Analysis Arch Model Thirteenth Stage.mcb

BEL 40 Iteration 3 Demo Analysis Arch Model Fourteenth Stage.mcb

Max Arch Rib D/C: 0.92

Max Arch Rib D/C: 0.69

Max Arch Rib D/C: 0.83

Max Spandrel Column D/C: 0.67

Max Spandrel Column D/C: 0.56

Max Spandrel Column D/C: 0.40



Arch C Arch D

BEL 40 Iteration 3 Demo Analysis Arch Model Sixteenth Stage.mcb

Max Arch Rib D/C: 0.74 Max Spandrel Column D/C: 0.39



Previously Defined Loads
whose assigments change
based upon stage of
demolition

New Static Load
Cases

New Lane
Definition

New Vehicle
Definition

New Moving
Load Cases

New results Combinations





















EBaznik
Text Box
From the 2011 rehabilitation. an overlay has been placed. See attached dead load calculations



DEAD LOADS CALCULATIONS

DESCRIPTION:

-Dead load computations include a 5% self weight increase factor

-No concrete is subtracted for the formliners

REFERENCES:

-BEL 40 2283_Original Plans 1932.pdf

-BEL 40 2338 1981 Box Beam Install.pdf

-D11-22815-BEL-00040-23.38-2010-00.pdf

DEAD LOAD COMPUTATIONS

Concrete density 0.15 kcf

DEFLECTOR TYPE PARAPET

Cross sectional area 429.00 in
2

Base width 1.50 ft

Deflector type parapet pressure load 0.31 ksf

SIDEWALK PARAPET

Cross sectional area 504.00 in
2

Base width 1.00 ft

Sidewalk parapet pressure load 0.55 ksf

SIDEWALK

Height 10.63 in

Width 4.13 ft

Sidewalk pressure load 0.14 ksf

DECK + BOX BEAM

Deck Thickness 5.38 in

Box Beam Height 12.00 in

Deck + box beam pressure load 0.23 ksf

MICROSILICA OVERLAY

Overlay Thickness 1.25 in

Overlay pressure load 0.02 ksf

Belmont 40 

Load Rating Supporting Calculations

Dead Load Calculations

ETB 6/5/2023

195987

JTB 7/12/2023

Belmont 40 Dead Loads and Model Geometry.xlsm 1 of 1
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