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Outline

1) Conventional Bi-Directional Load Test (“BDLT”)

2) Top-Loaded Bi-Directional Test (“TLBT”)

3) TLBT Vs. BDLT - Comparison



Introduction

• Full Scale Static load Tests to assess deep foundations

geotechnical resistance

• All tests have Advantages and Limitations

• Selection and completion of a full-scale load test type

• Foundation optimization or alternate solutions

• In the LRFD case, resistance factors improvement



Full-Scale Static Load Tests

• Top-Down test, or Static Load Test

• Conventional Bi-Directional Static Load Test (“BDLT”)

• Instrumented tests

• Non-Instrumented tests
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Conventional

Bidirectional Load Test 



Conventional Test 

• Embedded single or multiple expandable jack assembly

• Jack assembly consists of one or multiple hydraulic jack

• As hydraulic pressure is applied, the jack assembly expands

in both directions, Upward and Downward

• Jack assembly maybe located at the foundation base or at

the geotechnical resistance balance elevation

• Instrumentation using Telltales, Strain Gages, Displacement

Transducers



Conventional Bidirectional Load Test 

Non-recoverable jacks
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Conventional Bi-Directional Test Challenges 

• Concrete placement and foundation integrity

• Tremie pipe location

• No Center-hole Tremie

• Slick line to the rebar cage side

• Concrete flow around the Bi-Directional Jack Assembly

• Hydraulic Jacks Mechanical Failures

• Possibility of running out of jack stroke (9 in. max.)

• Non-recoverable jack assembly



Slickline and pre-installed small-diameter Tremie Pipe

Slickline End

Slickline Pipe





Top-Loaded Bi-Directional Test 

(TLBT)



Deep Foundations Institute 2021

Las Verga, NV

Test Method Introduction

Deep Foundations Institute 2022

National Harbor, MD

Comparison to BDLT



Top-Loaded Bidirectional Test (TLBT)

• All loads are applied from the top using a Load Transfer

Assemblies, Vertical load transfer elements, and the /R-

System

• The R-System Consists of Two Steel Plates, Connectors,

and transfer bars

• The R-System will transfer the load Bidirectionally to the

foundation

• No embedded hydraulic jack(s) is/are required for the test

• Instrumentation using Telltales and Strain Gages
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Field Trial Test 1



Breaking Plane @ Elev. 628

Elev. 661

Dark Brown Fat Clay (CH), Very Stiff

Average w% 26

Average Su = 8ksf

Elev. 621

4-ft Diameter

40 feet deep

TLBT First Full-Scale Test July 2020
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R-System- Plates and Connectors

Shaft Mobilizer Bars, 

SMB Connectors
Base Mobilizer Bars, 

BMB Connectors

Center-Hole Cut 

for Tremie Line









Shaft Mobilizer 

Bars, SMB, 

Connectors

View: Foundation 

Base looking up



Foundation 

Top

PVC Sleeves

Top Template- To Support SMBs and BMBs 

CSL Tubes



BDLT

TLBT













Load Test 1 Results
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Field Trial Test 2
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BDLT Results

TLBT Results
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Findings:

• Reusable jack assembly

• No restrictions on Jack stroke

• Center-Line tremie pipe

• No damage risk to hydraulic lines

• In case of jack failure, it can be replaced at the top

• The system can be installed at the foundation base

for base strengthening

• Financial advantages

• Base Strengthening
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