Push Piers, Helical Anchors
and PolyLevel Lift and
Stabilize Office Building
CHALLENGE Ó

Project
Office Building Underpinning

Location
Aliso Viejo, CA

of the panels requiring replacement due

tilt-up panels, the ideal remedial method

to glass damage from the wall movement.

would first stabilize the structure and then

An approximate 38,000 square-foot, two-

Four soil borings, advanced around the

potentially lift the walls back toward the

story office building, constructed in 1991,

perimeter of the building in 2016, showed

original elevation. After the lift operations,

exhibited significant wall and floor slab

about 30 feet of fill had been placed at

void space created under the interior

movement by 2016. A manometer survey

the south and southeast area of the site

floor slab and wall footings would require

performed in 2016 indicated about 4-½

prior to construction of the building.

filling. The site grade near the south and

inches of differential settlement at the

Another manometer survey performed

southeast exterior walls generally consisted

south and southeast section of the building

in 2018 showed an additional ½-inch of

of about 10 feet of level ground until an

and up to 1-¼ inch cracks along the south

differential settlement had occurred over

approximate 2:1 (horizontal to vertical)

and southeast wall and ceiling areas. The

the two-year period, suggesting that

slope extended downward for about 60 to

building construction consisted of exterior

the building was continuing to settle.

70 feet. With the site grading conditions,

concrete tilt-up panels and interior steel
columns, both supported on shallow

Based on the manometer surveys and the

foundations. Glass wall panels were also

geotechnical borings, the source of the

located along the exterior walls with some

settlement was determined to be from
foundation movement at the south and
southeast exterior walls due to the deep fill
at this area of the site. Given the amount
of settlement and misalignment of the

construction equipment access was limited
at the wall areas requiring underpinning.
SOLUTION Ó
Given the access limitations and other
project challenges, a combination of push
piers and helical anchors were selected
as the optimal solution for underpinning,
lifting, and lateral support of the tilt-up
panel footings. The south and southeast
exterior walls and a center patio area
would require underpinning along a length
of about 350 feet. The Model 350 (3.5inch OD by 0.165-inch wall) push pier
system with side-load retrofit brackets
was ultimately selected to support and lift
the tilt-up panel foundations. The service
compression loads were estimated at 6.3

Arial view of the office building showing the slope behind
the center patio and south and southeast wall areas

Access conditions along the southeast wall

kips per linear foot which would require 58
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push piers on approximate 6-foot centers.
The lateral support for the footings during
the underpinning and lifting operations
would be accomplished using Model
HA150 (1.5-inch, solid-square shaft) helical
anchors with an 8”-10” helix configuration
incorporated into the Model 350 side-load
brackets at every other pier location.
The helical anchors were installed at

Installing push piers
along the south wall

Piers being installed along
the southeast wall

Underpinning bracket with integrated
anchor and PolyLevel injection

Push piers, anchors and PolyLevel
installed at center patio area

PolyLevel injection at
interior floor slab

Pier locations backfilled and
compacted at center patio area

an approximate 20-degree batter (from
horizontal) and were terminated when a
torque correlated capacity of at least 12.1
kips was achieved. The installed anchor
lengths varied from 10 to 38 feet in order
to achieve the required capacity. The
push piers had a 31-foot minimum depth
requirement (to bear below the estimated
fill depth), and a minimum final drive force
of 56.7 kips was specified to achieve a

the void space created under the footings

light, high strength void space material.

minimum factor of safety of 1.5. The actual

and interior floor slab was filled with 2,900

PL400 has an installed density of 4 to

installed push pier depths varied from 34

pounds of PolyLevel PL400. PolyLevel

6 pcf with a compressive strength of

to 73 feet to meet the required capacity.

PL400 is a two-part liquid urethane that

70 to 80 psi. The underpinning, anchor

is mixed and injected through 3/8-inch

installation, lifting and void filling was

holes drilled through the slab to expand

performed during 40 working days.

The lift operations recovered about 1-¾
inch of the initial settlement. Following
the push pier lift and lock-off operations,

®

®

into a rigid foam and serve as a very

PROJECT SUMMARY Ó
Structural Engineer:

DeBerry Engineering Associates

Geotechnical Engineer:

DeBerry Engineering Associates

Push Pier Installer:

Saber

Helical Anchor Installer:

Saber

PolyLevel Installer:

Saber

Products Installed:

(58) Foundation Supportworks® Model 350 Push Piers, Design Working Compression Loads
of 6.3 kips per linear foot, Installed Depths of 34 to 73 feet. (29) Foundation Supportworks®
Model HA150 Helical Anchors with 8”-10” helix plates, installed lengths of 10 to 38 feet
and ultimate axial tension loads of 12.1 kips. PolyLevel® PL400H (2900 lb.).

For additional case study and technical information please visit Commercial.Supportworks.com.
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