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Construction/Quality AssuranceConstruction/Quality Assurance

• This code assigns certain responsibilities to the 
licensed design professional

• This presentation will focus on those 
responsibilities 



Chapter 9-ConstructionChapter 9-Construction

• 9.1 - Stability and temporary shoring 
requirements 



Shoring and bracing during constructionShoring and bracing during construction

• Typically the design of shoring and bracing is 
the responsibility of the Contractor.



Shoring and bracing during constructionShoring and bracing during construction

• AIA Document A201 states in Section 3.3.1:
The Contractor shall supervise and direct the 
Work.  The Contractor shall be solely 
responsible for, and have control over, 
construction means, methods, techniques, 
sequences and procedures and for 
coordinating all portions of the Work under 
the Contract, unless the Contract Documents 
give other specific instructions concerning 
these matters.



9.1 - Stability and temporary shoring 
requirements 
9.1 - Stability and temporary shoring 
requirements 

• Section 9.1.1 states that the  “Contract 
documents for repair shall define the temporary 
shoring and bracing requirements for all phases 
of the repair project.



9.1 - Stability and temporary shoring 
requirements 
9.1 - Stability and temporary shoring 
requirements 

• Section 9.1.1C states that the  “Load, spacing, 
and placement requirements for temporary 
shoring and bracing at all phases of a repair 
should be conveyed to the contractor.”



Possible language to put in General Notes:Possible language to put in General Notes:

• The contractor is solely responsible for all 
methods and means of construction and for job 
site safety. 



Possible language to put in General Notes:Possible language to put in General Notes:

• The contractor is responsible for the design, 
installation, and performance of all shoring and 
bracing.  

• Design all shoring and bracing to meet the 
required provisions and regulations of the local 
prevailing codes and of all other applicable 
regulatory agencies. 



Possible language to put in General Notes:Possible language to put in General Notes:

• Provide and install all shoring and bracing prior 
to the removal of concrete for any structural or 
nonstructural components whose strength may 
be affected during the repair process resulting in 
conditions that reduce capacities below code 
required limits.



9.1 - Stability and temporary shoring 
requirements 
9.1 - Stability and temporary shoring 
requirements 

• Temporary shoring and bracing shall be 
designed by a licensed design professional.

-The contractor usually hires their own licensed 
design professional for this task

-Sometimes the licensed design professional for 
the project performs this task



9.1 - Stability and temporary shoring 
requirements 
9.1 - Stability and temporary shoring 
requirements 

• Adequate temporary shoring and bracing of 
affective members shall be provided during 
evaluation and repair construction.



Punching shear concerns discovered 
during initial evaluation



Temporary shoring was immediately installed by 
the contractor assisting with the evaluation



9.1 - Stability and temporary shoring 
requirements 
9.1 - Stability and temporary shoring 
requirements 

• Temporary shoring shall be designed to 
accommodate in-place conditions in the 
structure and expected superimposed loads

• Temporary shoring shall be reviewed by the
licensed design professional for the repair 
project to assess the impact of the shoring on 
the existing structure.



LDP must check capacity of framing to support shoring



9.1.2 – Global structural stability9.1.2 – Global structural stability

• Global stability shall be maintained prior to  and 
during all stages of the repair project

-Defined as the stability of the overall structure 
with respect to uplift, sway instability, or 
sliding failure.



9.1.3 – Existing member stability9.1.3 – Existing member stability

• “Existing member stability, including the effect of 
modifications or repairs to existing lateral 
bracing members shall be evaluated and 
maintained at all times.”



9.1.3C – Existing member stability9.1.3C – Existing member stability

• Indicates that a lateral force of 2 percent of the 
axial load in member being braced is commonly 
used.



Global Stability



Temporary bracing of columns



9.1.4 Design of shoring and bracing9.1.4 Design of shoring and bracing

• The design of shoring and bracing members 
during the repair or removal of existing adjacent 
framing shall consider changes in Ioad paths 
and unbraced lengths, and the redistribution of 
loads and internal forces…



9.1.4 Design of shoring and bracing—redistribution 
of loads due to removal of member
9.1.4 Design of shoring and bracing—redistribution 
of loads due to removal of member





9.1.5 Support of construction loads 9.1.5 Support of construction loads 

• Where existing structural members support the 
structure and loads generated during the 
evaluation and repair construction, the design 
strength of those shall be evaluated and shall 
exceed the temporary required strength due to 
construction loads.





9.2.1 Load and load factors9.2.1 Load and load factors

• Load and load factors during the evaluation and 
repair construction process shall be in 
accordance with 5.1.4.



9.2.1 Load and load factors9.2.1 Load and load factors

• Section 5.1.4 indicates:

- If the building is occupied during the 
construction loading shall be in accordance 
with ASCE/SEI 7.

- If the building is unoccupied during the 
construction, loads shall be in accordance 
with ASCE/SEI 37.



9.3.1 Contract documents requirements 9.3.1 Contract documents requirements 

• Contract documents prepared by the licensed 
design professional shall instruct the contractor
or other designated party to be responsible for 
all specified environmental remediation 
measures….



9.3.1 Contract documents requirements 9.3.1 Contract documents requirements 

• Contract documents shall also indicate that the 
contractor report any new conditions 
encountered, and for the control of all 
construction debris, including environmentally 
hazardous materials.



AIA Document A201AIA Document A201

• 10.3.1 The Contractor is responsible for 
compliance with any requirements included in 
the Contract Documents regarding hazardous 
materials



AIA Document A201AIA Document A201

• 10.3.1 If the Contractor encounters a hazardous 
material or substance not addressed in the 
Contract Documents….the Contractor shall, 
upon recognizing the condition, immediately 
stop the Work in the affected area and report 
the condition to the Owner and Architect in 
writing.



Case study illustrating Contract 
Documents defining temporary shoring 

and bracing requirements



Addition to University Midrise BuildingAddition to University Midrise Building



Case study-defining of temporary shoring and 
bracing requirements
Case study-defining of temporary shoring and 
bracing requirements



Case study-defining of temporary shoring and 
bracing requirements
Case study-defining of temporary shoring and 
bracing requirements



Case study-defining of temporary shoring and 
bracing requirements
Case study-defining of temporary shoring and 
bracing requirements



Case study-defining of temporary shoring and 
bracing requirements
Case study-defining of temporary shoring and 
bracing requirements

• Contractor decided to hire our firm (Engineer of 
Record) to design shoring and bracing for 
column removal phase of project



Case study-defining of temporary shoring and 
bracing requirements
Case study-defining of temporary shoring and 
bracing requirements



Case study-defining of temporary shoring and 
bracing requirements
Case study-defining of temporary shoring and 
bracing requirements

New 13 ft deep, 
42 ft long transfer 
truss

Columns to be 
removed



• New Theatre – Column Removal

Case study-defining of temporary shoring and bracing 
requirements
Case study-defining of temporary shoring and bracing 
requirements

Concrete Jackets @ 
Column Transfers

Hydraulic Jacks to 
Pre-Load Truss/Dbl 
Beams (300 kips)



Case study-defining of temporary shoring and bracing 
requirements
Case study-defining of temporary shoring and bracing 
requirements

Columns Removed



Chapter 10-Inspection requirementsChapter 10-Inspection requirements

10.1- Inspection
10.1.1  Concrete repair and rehabilitation 

construction shall be inspected as required by 
the general existing building code or as required 
by the local jurisdiction



10.1.1C  Inspection requirements10.1.1C  Inspection requirements

In the absence of such inspection 
requirements the licensed design 
professional should recommend to the owner 
that concrete repair and rehabilitation should 
be inspected during the various work stages 
by a licensed design professional, a qualified 
inspector, or a qualified individual.



Reasons why inspections should be performed 
include:
Reasons why inspections should be performed 
include:

• It is the owner’s best assurance that the work 
will be done in accordance with the contract 
documents

• Verify quality of work
• Better control of quantities of work required
• Document quantities



Reasons why inspections should be performed 
include:
Reasons why inspections should be performed 
include:

• Existing conditions vary throughout project 
requiring modifications to details on drawings

• Assist contractor to solve problems found during 
the course of the work

• Verify that required quality control procedures 
and tests are performed 



10.1.2  Testing and inspection requirements10.1.2  Testing and inspection requirements

• The licensed design professional shall include in 
the contract documents testing and inspection 
requirements applicable to project.

• These requirements are usually included in the 
project specifications.



10.1.2C  Testing and inspections may include:10.1.2C  Testing and inspections may include:

• Delivery, placement, and testing reports
• Concrete removal and surface preparation
• Placing of reinforcement and anchors
• Mixing, placing, and curing of repair materials
• General progress of work
• Other testing and inspections pertinent to the 

work



10.1.2C  Testing and inspections may include:10.1.2C  Testing and inspections may include:

• Inspections should be performed by either 
repair inspectors or the licensed design 
professional.



10.1.2C  Testing and inspections may include:10.1.2C  Testing and inspections may include:

• The findings during the inspections should be 
documented and reported as required by the 
contracted documents.



10.1.2C  Testing and inspections may include:10.1.2C  Testing and inspections may include:

• If the inspections shows readily correctable 
issues and the issues are corrected by the 
contractor, then the inspected work should be 
documented and reported.

• Nonconforming or deficient components, 
processes, and procedures should be 
reported to the licensed design professional 
for review and actions should be made to 
correct these deficiencies.





10.1.2C  Nonconforming repair construction 
may include:
10.1.2C  Nonconforming repair construction 
may include:

• Existing construction that differs from the repair 
documents

• Existing construction deterioration, distress, or 
levels of distress beyond those anticipated in 
the design of the repairs

• Deficiencies in construction processes and 
procedures



10.1.3 Concealment of work10.1.3 Concealment of work

• The licensed design professional shall require 
that existing conditions and reinforcement shall 
not be concealed with materials that obscure 
visual inspection before completion of 
inspection unless the licensed design 
professional determines that it is only necessary 
to inspect representative locations rather than 
every repair location.



10.1.3C Concealment of work10.1.3C Concealment of work

This includes:
• Existing reinforcement
• Embedded items such as anodes
• New reinforcement
• Anchors



10.1.3 Concealment of work10.1.3 Concealment of work



10.2.1 Material Tests10.2.1 Material Tests

• Repair material tests and test frequencies shall 
be specified by licensed design professional in 
the contract documents.

• Shall be reported as required by contract 
documents and general existing building code.



10.2.1C Material Tests10.2.1C Material Tests

• The licensed design professional usually must 
rely on the manufacturers data for proprietary 
repair materials.

• If necessary, have the manufacturer perform 
testing to confirm that their material achieves 
published values that they have provided for 
project.



10.2.1C Material Tests10.2.1C Material Tests

• Testing of conventional cast-in-place concrete 
should comply with testing and frequency for 
new construction



10.3.1 Construction observation10.3.1 Construction observation

• Construction observation shall be performed as 
required by the contract documents.



Case study illustrating the importance of 
quality assurance testing

Installation of a lightweight concrete 
bonded overlay in a parking garage

at the lower levels of a 50 story building





Inspection, testing and construction observationInspection, testing and construction observation



Inspection, testing and construction observationInspection, testing and construction observation

• Prior to the start of the production work a 
mockup was installed which was extensively 
tested.

• The testing would include:
-Tensile bond tests of the overlay concrete to 
the substrate
-Cores were removed so that the lightweight 
aggregate of the substrate and the repair 
concrete could be compared 



Inspection, testing and construction observationInspection, testing and construction observation



Inspection, testing and construction observationInspection, testing and construction observation



Inspection, testing and construction observationInspection, testing and construction observation



Inspection, testing and construction observationInspection, testing and construction observation



Inspection, testing and construction observationInspection, testing and construction observation



Inspection, testing and construction observationInspection, testing and construction observation



Inspection, testing and construction observationInspection, testing and construction observation



Inspection, testing and construction observationInspection, testing and construction observation

• Extensive testing of the repair construction work 
was performed throughout the duration of the 
project.

• Pull-off testing was performed to confirm the 
adequacy of the bond of the overlay to the 
substrate concrete.



Inspection, testing and construction observationInspection, testing and construction observation



Inspection, testing and construction observationInspection, testing and construction observation



Inspection, testing and construction observationInspection, testing and construction observation



Inspection, testing and construction observationInspection, testing and construction observation



Inspection, testing and construction observationInspection, testing and construction observation



Inspection, testing and construction observationInspection, testing and construction observation



Inspection, testing and construction observationInspection, testing and construction observation

• Actions taken to improve bond strength:

-Contractor improved methods to clean surface 
of substrate and to remove all residue resulting 
from hydro demolition
-K&H  inspectors more closely examined 
surface of substrate for  suitability to receive 
bonded overlay 



Inspection, testing and construction observationInspection, testing and construction observation



Inspection, testing and construction observationInspection, testing and construction observation



ConclusionsConclusions

• The construction phase of the work must be 
done with high quality workmanship and 
materials that satisfy the intent of the 
construction documents.



ConclusionsConclusions

• This code assigns certain responsibilities to the 
licensed design professional during construction 
regarding quality assurance that they must 
understand and follow.  



Thank you very much!

Questions?


