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1 INTRODUCTION

1.1 Purpose of This Document

The purpose of a site investigation is to allow pavement engineers to collect sufficient data to
make informed and appropriate decisions throughout the project development and pavement

design processes and to provide inputs for a chosen structural design method.

This document provides guidance to project engineers and material engineers for performing site
investigations as a first critical step in confirming the recommended approach for capital
maintenance (CAPM) projects, and in developing structural designs for projects that involve
rehabilitation, widening, reconstruction, or new pavement. The guide’s primary focus is on
collecting the data required for mechanistic-empirical (ME) pavement design using the CalME
software for flexible-surfaced pavement, and on using the Pavement ME software and the
Caltrans rigid pavement design catalog for rigid-surfaced pavement. The guide also provides
information specific to California conditions, providing details about site investigation procedures
that can be used to supplement the current Highway Design Manual (HDM) and other available

design guides.

Since it is part of the project development process, a site investigation should include collection
of the following, with the level of detail dependent on the type of project and traffic:

e layer information and materials properties
e The condition of the existing subgrade and pavement, including an assessment of distresses
and their causes and origins
e The variability of the subgrade and pavement conditions within the project limits
+ Identification of localized areas that need repair or other actions that should be
considered in determining appropriate treatment and design, such as localized pockets
of weak subgrade, expansive soils, or localized drainage failures
+ Information to determine if a project should be divided into subsections that can be
treated as uniform in terms of structure type selection and design of the pavement
structure cross sections
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1.2 Related Guidance

This guide supplements the project investigation requirements documented in the Highway
Design Manual, Chapter 600—680 on Pavement Engineering (1). Other Caltrans guides that
contain site investigation information relevant to specific procedures include, but are not limited
to, the following:

e Project Development Procedures Manual (2)

e Design Information Bulletin 79-04 (3)

e Design Information Bulletin 81-02 (4)

e Guide for Partial- and Full-Depth Recycling in California (5)

e Guidelines for the Stabilization of Subgrade Soils in California (6)

e Concrete Pavement Guide (7)

e Subgrade Enhancement Geosynthetic Design and Construction Guide (8)

e Aggregate Base Enhancement with Biaxial Geogrids for Flexible Pavements: Guidelines for
Project Selection and Design (9)

1.3 Site Investigation in the Project Development Process

There are essentially nine stages in any Caltrans pavement project development process. Site
investigations are an integral part of the process, but the level of detail and when they are
completed will vary depending on the type of activity as follows:

e For maintenance projects, only limited site investigations are required to verify the
pavement structural- and ride quality-related condition data and distresses obtained from
the PaveM pavement management system. Detailed site investigations are only carried out
if additional project-specific information is required (e.g., more detailed investigations on
partial-depth recycling projects to determine optimum recycling depth and to ensure that
thin, distressed layers do not remain beneath the recycled layer).

e For major roadway rehabilitation projects, the initial desktop study and preliminary site
investigation are performed after the pavement sections that need rehabilitation have been
identified. The nine stages in the project development process for major rehabilitation are
shown in Figure 1.1. Site investigation occurs in stages 3 and 6 shown in the figure. There
are five steps to the site investigation. The first two steps, the preliminary site investigation
and the initial desktop study data collection (discussed in Chapter 2), are completed in
Stage 3 and are included in the Project Scope Summary Report (PSSR). The last three steps—
including the detailed site investigation, analysis of the data, and preparation of a site
investigation report (discussed in Chapters 3, 4, and 5, respectively)—are completed in
Stage 6.
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e For new pavement on a new alignment and for widening projects, the preliminary site
investigation and initial desktop study data collection (and/or geotechnical investigation)
are done in the early planning stages of the project development process. The detailed site
investigation is performed later to prepare alternative designs for life cycle cost analysis,

which is part of the formal engineering studies after project initiation (2).

Stage 1 Stage 2 Stage 3 Stage 4 Stage 5
o |dentify pavement o Field review by o Desktop study ® Preliminary ® Prepare Project
section for District © Preliminary site identification of Initiation Report
treatment and Maintenance investigation treatment (PIR)
initial strategy Engineer to ® Review APCS data ® Prepare Project
selection (Prev » identify potential P o Prepare Project P Initiation Proposal »
Maint, CAPM, pavement Scope Summary (PIP) or Decision
Rehab) in work segments Report (PSSR) Document to do a
plan from PMS project
® Preliminary life
cycle cost analysis

Stage 6 Stage 7 Stage 8 Stage 9
o Detailed site o Develop pavement e Compile Project o Develop plans,
investigation design alternatives Report as part of specifications, and
including field o Select preferred Project Approval/ estimates (PS&E)
testing & sampling alternative Environmental
e Data analysis for P considering LCCA P Document
ME design input & other factors (PA&ED)

® Prepare Project
Investigation
Report

Stages with site investigation activity

Figure 1.1: Stages in the project development process for major rehabilitation.

A detailed site investigation for an existing pavement is typically performed after a Project

Initiation Report (PIR) has been approved and the project is programmed.

At each 