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Example 5: Top-Down Excavation

Example 5: Top-Down Excavation with Concrete Slabs

Limit Equilibrium – Non-Linear Analysis
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A. Soil Properties and Stratigraphy (Soil Layers)

Elev.
(ft)

Soil
(-)

γt
(pcf)

C’ or Su
(psf)

φ’
(deg)

Eoed
(ksf)

Eur
(ksf)

m
(-)

0 F - Sand 125 5 30 500 1500 0.5

-10 S1 - Sand 130 10 34 800 2400 0.4

-30 S2 - Sand 135 200 36 1200 3200 0.4
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B. Wall Section Properties, Wall Position and Depth

Example 5: Top-Down Excavation

X-Coordinate X = 0

Wall Type Concrete Diaphragm

Thickness 3 ft

Long. Reinforcement 2 #7 Rebars (each side)

Shear Reinforcement #5 Bars @ 6in Spacing

Materials Grade 75 Rebars, 4ksi Concrete
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C. Support Section Properties and Elevations

Example 5: Top-Down Excavation

Support First Slab Second Slab

Support Type 2 ft Concrete Slab 2 ft Concrete Slab

Elevation on Wall Z = - 1 ft Z = - 11 ft

Hor. Spacing Continuous Continuous

Long. Reinforcement 2 #9 Bars/ft of Slab (top and bottom)

Materials Grade 60 Rebars, 3 ksi Concrete
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D. Model in Construction Stages

Stage 0: At-rest Conditions Stage 1: Initial Excavation Stage 2: Support Installation

Stage 3: Excavation Stage 4: Support Installation Stage 5: Excavation

Example 5: Top-Down Excavation
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E. Analysis Settings & Design Codes

- Wall Friction: 50% of the soil friction

- Water Pressures: Simplified Flow

- Cantilever Method (LEM): Free Earth Method

- Beam Analysis Method: Blum’s

- Soil Pressures: Active & Passive (Stages 0 to 3), FHWA Apparent (Stages 4 to 5)

- Steel Code: AISC 360-16 Allowable

- Concrete Code: ACI 318-19

- Analysis Code: None (Service Conditions)

Example 5: Top-Down Excavation
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F1. LEM Analysis Results

Wall Moments, Support Reactions & Soil Pressures – Stage 5

Example 5: Top-Down Excavation
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F2. LEM Analysis Results

Wall Moments & Displacements, Support Reactions – Stage 5

Example 5: Top-Down Excavation
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G. Non-Linear Analysis Results

Wall Moments, Support Reactions & Soil Pressures – Stage 5
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H. FEM Analysis Results

Wall Moments, Generated Mesh & Soil Displacement Shadings – Stage 5
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Thank You!

More Examples & Videos:

Licensing Information:

Online Presentations & Training: 

Example 5: Top-Down Excavation

Review Training Materials
www.deepexcavation.com

Contact Us
E: sales@deepexcavation.com

Book a Meeting
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