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Construction Sequences

)

Install soil-cement wall and soldier piles
< Excavate to level of temporary strut

- Install temporary strut

Excavate to bottom of invert slab

< Place concrete invert slab

Remove temporary strut

Place concrete walls
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Design Assumptions and Design Criteria

Project Design Assumptions:

» No lateral resistance from the DSM/Soldier piles
(shoring) for permanent U-wall design

 Soldier piles need to hold down U-Wall flotation

Project Design Criteria:
» Active condition if top deflection > 0.004H
* At-rest condition 1f top deflection < 0.004H
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FLAC Modeling Challenges

* How to zero-out soldier piles lateral stiffness
(1.e., allow soil pressure re-balance) but still
remain axial stiffness and tension capacity
after shoring and excavation equilibrium, but
before dynamic shaking?
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FLAC Analysis Steps for Shoring

Step 1-1. In-situ equilibrium of soil mesh

Step 1-2: Install soldier piles of W24x62 @4'
spacing & get equilibrium.

Step 1-3: lower the water level within the trench to
21-ft depth, get equilibrium.

Step 1-4: excavate to 6-ft depth, get equilibrium.
Step 1-5: Install temporary strut of W10x49@4'
spacing, get equilibrium.

Step 1-6: further excavate to 21' depth.
Step 1-7: apply 240 psf Surcharge 10' from
Excavation lines. o
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FLAC Analysis Steps for U-Walls

Step 2-1: re-call Model-1 saved file.
Step 2-2: Install the 22"(1.83") thick concrete bottom
slab, get equilibrium

Step 2-3: Install permanent side walls with water-
proof interfaces, get equilibrium.

Step 2-4: assume 15-ft of groundwater head back
at bottom slab, get equilibrium.

Step 2-5: remove strut, get equilibrium.

Step 2-6: remove soldier piles and replace with

equivalent hold-down stiffness elements.
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JOB TITLE : Model-1 Step 1-6 - Excavate to bottom @ 21-f

FLAC (Version 5.00)
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JOB TITLE : Model-3 Step 2-6 Remove zoldier piles and replace with equivalent hold-dowen sti

FLAC (Version 5.00)
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Recommended FLAC Analysis Steps

Step R-1.: In-situ equilibrium of soil mesh with actual
drained soll strength.

Step R-2: Install soldier pile W24 x 62 C-C spacing=4 ft
with zero flexural stiffness, get equilibrium.

Step R-3: lower groundwater to 21-ft depth within the

trench, hold.
Step R-4. excavation to the bottom @ 21-ft and hold.
Step R-5: Instantly install the U-wall, slave top nodes, get
equilibrium.

Step R-6: assume 15-ft of groundwater head back at

bottom slab, get equilibrium.
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Standard Active Condition

ACTIVE PRESSURE CASE
(STATIONS 358+00 TO 370+00, 400+00 TO 414+50, 448+00 TO 499+00)
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Standard At-Rest Condition

AT-REST PRESSURE CASE
(STATIONS 448+00 TO 499+00)
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Dynamic Analysis - Input Time
Histories
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Structural Nodes and Elements

JOB TITLE : Model-1 of SVRT Line Segment Zone 6 U-walls (*10M)
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Displacement (in)
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Moment (Ibs-ft)
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Shear (Ibs)
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Soil horizontal stresses at the soil grids next to the wall structure (psf per foot of wall)

Horizontal total soil stress (pressure)
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Design Recommendations

» Using At-Rest condition for Static Analysis
» Using Active condition for seismic analysis

» Using Standard earth pressure diagrams for
the U-wall design, but should check against
the results from FLAC SSI analyses.
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Thank You
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