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The purpose of this manual change transmittal is to announce updates and corrections to the 
Caltrans Construction Manual. Please note the updates, and print new sections for your manual 
as needed. Updated sections are published on http://www.dot.ca.gov/hq/construc/constmanual/ 
and are indicated by the date listed in the right-hand column on that page. Content changes, not 
including edits for clarity, are enumerated: 

Section 2-1, “Safety” 
Section 2-109, “Project Safety Reviews,” is updated to clarify when project safety reviews are 
needed and when to submit the project safety review documentation to the engineer and correct 
deficiencies in accordance with the new Section 5-1.28, “Project Safety Reviews,” of the 
Revised Standard Specifications.   
In addition, new Section 2-110, “Job Hazard Analyses,” provides guidance on the requirement of 
job hazard analysis to be submitted for each work activity as informational submittal to improve 
communication of job site safety hazards, in accordance with the new Section 5-1.29, “Job 
Hazard Analyses,”  of the Revised Standard Specifications. 

Section 6-1, “Sample Types and Frequencies”  
For the changes related to California Test 540, contractors and labs will need to accommodate 
sampling and testing 4- by 8-inch concrete cylinders, if they elect to use the smaller size. The 
change requires new molds and tamping rods for sampling, and new fittings in the lab for 
testing. The smaller cylinders, added to Section 90 of the Standard Specifications, are already 
used by many other states.  

Section 6-3, “Field Tests”  
Guidance for field test samples is updated in accordance with changes to California Test 540, 
which allows for the use of 4- by 8-inch concrete cylinders or 6- by 12-inch cylinders.  
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Chapter 2 Safety and Traffic 
Section 1 Safety 

2-101 General 
Employers must comply with occupational safety and health standards established 
by federal and state laws. State laws require all employers to provide a safe place of 
employment reasonably free from danger to life or health and to maintain a written 
Injury and Illness Prevention Program (IIPP). 
The Caltrans Safety and Health Manual, is the official Caltrans IIPP and can be 
found on an internal web page at: 

https://hs.onramp.dot.ca.gov/employee-safety-manual-online 
The Caltrans Safety and Health Manual (Safety Manual) lists safety policies and 
procedures, provides a centralized reference to operational safety advisories, and 
standardizes procedures for reporting employee occupational injuries, vehicular 
accidents, and claims against Caltrans. The Construction Code of Safe Practices 
(COSP), along with the Caltrans Safety Manual, defines standard safety practices 
for employees involved with inspecting construction activities and operations. The 
Construction COSP is applicable only to Caltrans personnel performing duties in 
accordance with their job description. The contractor is responsible for means and 
methods to complete the work and is required to provide for public safety and to 
provide safe access to Caltrans employees. Contractors and subcontractors follow 
the prime contractor’s IIPP and COSP. If a subcontractor’s IIPP and COSP are more 
stringent, the subcontractor must follow its own IIPP and COSP. 
Federal Highway Administration requirements, the Standard Specifications, and 
contract standard special provisions establish compliance with safety regulations as 
part of a contract requirement. 

2-102 Duties and Responsibilities 
Districts are responsible for safety on Caltrans construction projects. 

2-102A District Deputy Director for Construction 
The district deputy director for Construction should confirm that funding is adequate 
to maintain a training program to acquaint Caltrans Construction personnel with the 
basics of construction safety. This training must be a minimum of 4 hours per 
employee per year and be included in the district’s annual training plan. Safety 
training includes orientation for employees when they receive their first construction 
assignment. Employees returning to Construction following an absence of 5 years or 
more should also receive the safety orientation. 
Recent California laws have added a responsibility requiring supervisors to make 
sure that subordinates are implementing all safety requirements and are provided 
with the tools and the training necessary to protect them from being exposed to any 
potentially unsafe condition. 
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2-102B District Construction Safety Coordinator 
The district’s construction safety coordinator (CSC) acts as a technical advisor to 
construction field personnel. The CSC is responsible for the following: 
• Understanding Caltrans’ safety policies; contract specifications; and the 

California Department of Industrial Relations, Division of Occupational Safety and 
Health (Cal/OSHA), California Code of Regulations, Title 8 (8 CCR), “Industrial 
Relations.” Cal/OSHA is the state enforcing agency for safety regulations. 

• Making unannounced site visits to ongoing construction projects on a routine and 
rotating basis. The CSC should also respond promptly to requests from the 
resident engineer or other Caltrans staff to visit projects to review project safety 
concerns. 

• Collaborating with the resident engineer about specialized contract work, such as 
full freeway closures and unusual or complex operations, including blasting and 
confined space operations. The CSC should visit the project periodically to 
observe the contractor’s overall efforts, answer questions, or look at specific 
areas when the engineer requests it. The frequency of the visits will depend upon 
the type and complexity of the work. 

• Writing a safety review report using Form CEM-0606, “Construction Safety 
Checklists,” and either Form CEM-4501, “Resident Engineer’s Daily Report Asst. 
Resident Engineer’s Daily Report,” or Form CEM-4601, “Assistant Resident 
Engineer’s Daily Report,” of each visit to the project site, and giving the resident 
engineer the original safety review report and copies to the construction engineer 
and the construction manager for review and follow-up. 

• Being the district’s primary contact with the Division of Construction safety 
engineer and the local Cal/OSHA representative, except for emergencies 
involving imminent hazards. Refer to Section 2-103A, “Imminent Hazards,” of this 
manual for more information. Maintain regular communication with local 
Cal/OSHA representatives. 

• Administering the district’s construction safety training program, structured to 
meet district needs as mentioned in Section 2-102A, “District Deputy Director for 
Construction,” of this manual, including the mandatory heat illness prevention 
training required annually for all field staff and the mandatory hazard 
communication training offered every 2 years. 

• Serving as advisor for the construction safety portion of the preconstruction 
conference, and to the resident engineer on safety related topics. 

2-102C Construction Engineer 
The construction engineer should review construction projects to verify that the 
resident engineer is monitoring the contractor’s construction safety program. The 
construction engineer should review the CSC’s safety review report and confirm that 
the resident engineer addresses, adequately closes, and documents closure of 
items mentioned in the safety review report. 
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Construction engineers are responsible for the performance of employees under 
their supervision. They provide them with the training, personal protective 
equipment, and tools necessary to protect themselves from hazards. As part of the 
training, construction engineers should stress that under no circumstances should 
any Caltrans employees instruct the contractor how to correct a deficiency, either 
orally or in writing. The construction engineer must ensure a project specific Code of 
Safe Practices is developed for each project. 
Construction engineers advise, correct, and reprimand employees for safety 
violations and should document their reviews of employee safety programs as 
required by the Safety Manual. 

2-102D Resident Engineer 
The resident engineer verifies that the contractor complies with all aspects of the 
contract, including applicable safety orders found in the 8 CCR. To accomplish this, 
do the following: 
• Identify unsafe conditions and the specific contract provisions or 8 CCR 

regulations involved.  
• Assign a project safety coordinator. 
• Involve the district CSC in specialized contract work such as full freeway 

closures, blasting operations, confined space operations, multi-crane picks of 
large loads, or other unusual or complex contractor operations. Consult with the 
CSC to interpret Cal/OSHA regulations. 

• Inform the CSC how unsafe conditions identified in the safety review report were 
resolved. Complete written documentation of the review and abatement results 
and file with other project documents. 

• Complete a project safety review report every week and file it in Category 6, 
“Safety,” of the project records. Use Form CEM-0606, “Construction Safety 
Checklists,” and either Form CEM-4501, “Resident Engineer’s Daily Report Asst. 
Resident Engineer’s Daily Report,” or Form CEM-4601, “Assistant Resident 
Engineer’s Daily Report,” to support the project safety review report. 

• Using contract administration procedures, verify that the contractor complies with 
Caltrans contract requirements and 8 CCR. 

• Develop a project-specific COSP document for Caltrans employees to address 
all operations in the project for each contract and all contractor operations. Make 
it accessible to workers in the field and confirm that all project personnel have 
read and signed it. Keep the COSP in a conspicuous location at the job site 
office, and a copy in the Category 6, “Safety,” of the project files. Refer to Section 
2-106A, “Caltrans Division of Construction Code of Safe Practices,” of this 
manual for additional guidance on developing a COSP. A baseline COSP 
document is on the Division of Construction website: 

https://dot.ca.gov/programs/construction/safety-traffic 

https://dot.ca.gov/programs/construction/safety-traffic
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Discuss project safety at the preconstruction conferences, use Forms CEM-0604, 
“Project Safety Review or Meeting,” and CEM-0606, “Construction Safety 
Checklists,” and document safety discussions in the project files for the duration 
of the project. Cover at least the following items: 
1. Address new Cal/OSHA regulations that might be applicable to the contract. 
2. Discuss requirements for contractors to make available the safety data sheets 

for chemicals or construction materials used on the construction site. Caltrans 
employees must be able to assess their potential risk from contractor use of 
products requiring safety data sheets. Verify that Caltrans employees have 
safe access to safety data sheets, which may require provisions for eyewash 
stations, respirators, or other devices. 

3. Discuss other safety inspection items that may pertain to the contract, such 
as blasting operations, work in confined spaces, use of personal protective 
equipment or backup alarms, traffic control, shoring and tunneling, and 
access to elevated work. 

4. Discuss known public health conditions and the contractor’s obligation to 
contact the local public health department pursuant to Section 7-1.02K(6), 
“Occupational Safety and Health Standards,” of the Standard Specifications. 

• Before work is started, confirm that contractors do the following: 
1. Submit an IIPP and the project Code of Safe Practices to the resident 

engineer, as required by 8 CCR 1509, “Injury and Illness Prevention 
Program.” 

2. Submit permits required before starting certain work, such as: trenching or 
excavating 5 feet or deeper in which any person is required to descend; 
demolishing more than 36 feet in height; erecting falsework and scaffolding in 
excess of 36 feet in height; working in confined spaces; or mining and 
tunneling. 

3. Notify the regional Underground Service Alert. Refer to Section 4-1902A, 
“Roadway Excavation,” of this manual.  

4. Submit all the contingency plans before starting the construction activities. 
• During the course of work, verify that contractors do the following: 

1. Report to the resident engineer any close call, serious injury or illness, 
disabling or fatal incidents. 

2. Notify the resident engineer immediately if Cal/OSHA arrives on the project 
for a site visit. As the site owner, Caltrans staff needs to participate in all 
Cal/OSHA site visits. 

2-102E Project Safety Coordinator 
The resident engineer may delegate safety responsibilities to an assistant resident 
engineer who will act as the project safety coordinator. This delegated work will 
usually be in addition to other assigned duties but may be full time on large 
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contracts. If there is significant structures work, the resident engineer may need to 
coordinate with the structures representative to have a structures project safety 
coordinator assigned for the structures specialty work. Also, if there is significant 
electrical work, the resident engineer may need to coordinate with the electrical 
engineer. To ensure project safety, have an electrical safety coordinator assigned for 
the electrical specialty work.   
The project safety coordinator acts as a safety advisor to Caltrans project personnel. 
The project safety coordinator should monitor and document contractor compliance 
with safety requirements, keep the resident engineer informed, and do the following: 
• Monitor ongoing operations on the job site daily. 
• Inform the contractor, orally and in writing, of any operation or activity that does 

not comply with Caltrans contract requirements or Cal/OSHA regulations. 
Provide reference to the Standard Specifications or the specific regulation 
violated. Use Form CEM-0606, “Construction Safety Checklists,” to find the 
appropriate reference. These checklists are on the Division of Construction 
website: 

https://dot.ca.gov/programs/construction/forms 

• Prepare a weekly project safety review report using Form CEM-0606 and either 
Form CEM-4501, “Resident Engineer’s Daily Report Asst. Resident Engineer’s 
Daily Report,” or Form CEM-4601, “Assistant Resident Engineer’s Daily Report,” 
and file it in Category 6, “Safety,” of the project records. 

• Consult with the CSC with project safety questions. 

2-102F Project Staff 
Caltrans does not intend that the resident engineer and the project safety 
coordinator do all of the monitoring of the contractor’s construction safety activities. 
All construction personnel should consider the safety of the operations in conjunction 
with their normal inspections and to confirm that they have safe access to perform 
their duties. Inspectors—closest to and most familiar with the field operations—
should do the following: 
• Be familiar with construction zone traffic management, Cal/OSHA regulations, 

Caltrans safety policies, and specifications. Use Form CEM-0606 to monitor the 
contractor’s compliance with safety regulations and specifications. 

• Routinely monitor, document, and discuss contract safety requirements with the 
contractor. 

• Request assistance from the project safety coordinator or the district CSC if 
uncertain about a regulation’s requirements. 

2-103 Managing Safety Hazards 
In carrying out Caltrans’ responsibilities for verifying safety compliance as a contract 
requirement, use the following guidelines. 

https://dot.ca.gov/programs/construction/forms
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2-103A Imminent Hazards 
Imminent hazards are work conditions that, if not corrected, could result in an 
incident causing severe or permanently disabling injury, or death. When an imminent 
hazard is found or the contractor permits repeated occurrences of a hazardous 
condition, the Caltrans representative should take the following steps: 
• Advise the contractor orally of the condition and the need for correction. 
• Remove all Caltrans employees from the hazardous exposure. 
• If the contractor complies, document the incident in the project’s safety review 

report with appropriate references in Form CEM-0606, “Construction Safety 
Checklists,” and either Form CEM-4501 “Resident Engineer’s Daily Report Asst. 
Resident Engineer’s Daily Report,” or Form CEM-4601, “Assistant Resident 
Engineer’s Daily Report.” Document the unsafe work condition, discussions with 
the contractor, and how and when the unsafe condition was corrected. 

• If the contractor does not comply, temporarily suspend the affected operation. 
Confirm the suspension order in writing to the contractor. 

Whenever it is necessary to suspend a contractor’s operation, notify the CSC, 
resident engineer, and the construction engineer of the hazardous condition and the 
actions taken. Verify that all contractual remedies to address the contractor’s safety 
issues have been exhausted and documentation is fully prepared and filed before 
considering notifying Cal/OSHA. Involve the CSC as a checker in the process to 
verify nothing was overlooked. Get permission from the construction manager before 
calling Cal/OSHA. These actions will limit potential multi-employer liability against 
Caltrans. Notify the Division of Construction safety engineer about the actions taken. 
Place the safety review report, including all details leading to the suspension, and 
copies of orders in Category 6, “Safety,” of the contract files. 

2-103B Serious Hazards 
Serious hazards are work conditions that, if not corrected, could result in a disabling 
injury and possibly death, or develop into an imminent hazard. When a serious 
hazard is found, the Caltrans representative should take the following steps: 
• Advise the contractor orally of the condition and the need for timely correction. If 

appropriate, set a compliance deadline. 
• Remove all Caltrans and consultant employees from the hazardous exposure. 
• If the contractor fails to provide timely correction, consider ordering a temporary 

suspension of the affected operation. Confirm the suspension order in writing to 
the contractor. Notify the resident engineer. 

• Document the incident in the project’s safety review report with appropriate 
references in the resident engineer’s daily report. Document the unsafe work 
condition, discussions with the contractor, and how and when the unsafe 
condition was corrected. 
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2-103C Minor or Nonserious Conditions 
Minor or nonserious conditions are ones that could result in minor injuries or might 
be classified as minor threats to health. When a nonserious or minor condition is 
found, the Caltrans representative should take the following steps: 
• Advise the contractor orally of the condition and the need for correction. 
• Remove all Caltrans and consultant employees from the hazardous exposure. 
• Document the incident in the project’s safety review. Document the unsafe work 

condition, discussions with the contractor, and how and when the unsafe 
condition was corrected. 

• If the contractor fails to correct the condition or permits a recurrence, notify the 
resident engineer and CSC. 

2-103D Corrective Actions for Safety Hazards 
Imminent and serious hazards may require immediate corrective actions; these 
actions must be taken immediately to correct unsafe work conditions or deficiencies. 
If the corrective actions cannot be taken immediately, discuss with the contractor 
how the unsafe condition will be corrected and a timeline for taking action; corrective 
actions are still to be completed as soon as possible. To confirm the corrective 
actions were taken, verify with the contractor’s project safety representative how and 
when the unsafe condition was corrected on the next scheduled safety review, as 
discussed in Section 2-109B, “Project Safety Reviews During the Course of the 
Work.” A follow-up review may be needed to confirm these corrections. 

2-104 Division of Occupational Safety and Health 
This section provides information about the organization of Department of Industrial 
Relations, Cal/OSHA, its enforcement powers, and its inspections. 

2-104A Authority and Responsibility 
Caltrans enforces contract requirements, not safety orders. The law requires 
Cal/OSHA to enforce safety orders and promote safe workplaces and practices. 
Cal/OSHA achieves this function through four independent units— a rule-making 
function, an enforcement function, an independent appeals board, and a 
Consultation Services Branch, described as follows: 
• The Occupational Safety and Health Standards Board (Standards Board) adopts, 

amends, and repeals safety orders. Both state and federal law require that the 
safety orders be no less restrictive than federal Occupational Safety and Health 
safety orders. 

• The Division of Occupational Safety and Health enforces the safety orders as 
adopted by the Standards Board by issuing citations, orders, and notices; by 
proposing civil penalties; and by specifying the abatement changes that must be 
made to correct an unsafe condition. 
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• Citations issued by Cal/OSHA for violations may be appealed to the 
Occupational Safety and Health Appeals Board for a hearing and, in rare 
instances, appealed to a Superior Court. 

• The Consultation Services Branch provides consultative assistance to employers 
and employees through services including on-site visits, remote consultation, 
educational outreach, and partnership programs. Please be advised that the 
CSC must be consulted, because the CSC is the single point of contact with 
Cal/OSHA. 

To allow Cal/OSHA to accomplish its mission, the California Labor Code gives 
Cal/OSHA authority to enter and inspect any place of employment to verify that the 
contractor is observing safe conditions and practices. If necessary, this Right of 
Entry can be enforced with a warrant. 

2-104B Citations and Civil Penalties 
If Cal/OSHA uncovers and documents unsafe conditions or work practices, it may 
issue citations. The severity of the violations cited determines the civil penalties, and 
the penalty amount is based on procedures established in the regulations. Public 
agencies are not exempt from these penalties. 
Violations—classified as regulatory, general, serious, willful, or repeat—result in 
monetary penalties. Failing to abate hazards or making false statements also 
mandates penalties. 
Under the multi-employer liability clause, Cal/OSHA has authority to cite all 
employers who are observed as having employees exposed to a hazard at a multi-
employer worksite. Cal/OSHA identifies an exposing, creating, controlling, or 
correcting employer as defined in Section 2-104C, “Classes of Employers,” in this 
manual, for each unsafe condition found. It bases employers’ degree of 
responsibility on their awareness of the condition, the foreseeability of the condition, 
and reasonable steps they take to protect employees. 
In addition to receiving civil penalties, both Caltrans and contractor managers can be 
held criminally responsible. To be held criminally responsible, the manager must 
knowingly or negligently allow a serious violation, repeatedly violate safety orders, or 
directly refuse to correct a known unsafe condition. Criminal penalties may include 6 
months to 1 year in jail and fines. 
Occasionally, Cal/OSHA will issue an informational memorandum when it 
encounters a condition or potential condition to which no employee has been 
exposed, but if an employee were to be exposed, a safety violation would exist. 
Cal/OSHA treats all informational memorandums as willful violations. 

2-104C Classes of Employers 
California Department of Industrial Relations recognizes four types of employers, 
any of which may be cited by its Cal/OSHA for safety violations. The classification 
may result in more than one employer cited for the same violation. The California 
Labor Code identifies these employer categories: 
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Exposing employer—the employer whose employees were exposed to the hazard. 
Creating employer—the employer who created the hazard. 
Controlling employer—the employer who was responsible by contract or through 
actual practice for the safety and health conditions on the worksite, the one who had 
the authority for verifying that the hazardous condition was corrected. 
Correcting employer—the employer responsible for correcting the hazard. 
On a standard contract put out to bid with plans and specifications, the prime 
contractor is the controlling employer in accordance with Section 7-1.02K(6)(a), 
“General,” of the Standard Specifications.  
Caltrans may be the exposing employer if Cal/OSHA observes that Caltrans 
employees were exposed to a hazard and the employees failed to remove 
themselves from exposure to the hazard or ask the contractor for correction to 
provide safe access to the work. Addressing and documenting safety and 
communicating it to the contractor would help create a common understanding, 
emphasize Caltrans’ priority, and help in protecting the state from being cited under 
any of the four employer categories. 

2-104D Procedures During Division of Occupational Safety and Health Inspections 
This section describes what takes place during a Cal/OSHA inspection and what 
resident engineers and their assistants should do while it is carried out. 

2-104D (1) Elements of a Cal/OSHA Inspection 
Every Cal/OSHA inspection has three elements: the opening conference, the walk-
through inspection, and the closing conference. 
Opening conference—The Cal/OSHA inspector requests the highest level of onsite 
management, makes introductions, and states the reason and purpose of the 
inspection. The inspector asks questions about the employer, such as the size of the 
organization, number of employees on site, and employee addresses and their 
phone numbers. The inspector may also ask about the employer’s IIPP, emergency 
contact numbers, and the addresses of the medical facilities closest to the job site. 
The inspector asks the employer for permission to make a walk-through site 
inspection and invites the employer to join the inspection. 
Walk-through inspection—The inspector will tour the site observing the work in 
progress, condition of the site, and work practices followed. The inspector may 
interview employees about their training, work procedures, and protective 
equipment. During the inspection, the inspector may take photographs and 
measurements. If it is a post-incident investigation, the inspector identifies and 
interviews witnesses and may request contact information such as name, address, 
and phone number. The inspector notes violations observed, findings that will 
probably result in a citation during the closing conference. 
Closing conference—After completing the walk-through inspection, the inspector 
meets with managers, supervisors, and employee representatives to discuss the 
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violations and proposed citations. The inspector bases citations on the observations 
and on manager, supervisor, and employee statements. The inspector may hold this 
conference immediately after the walk-through inspection or defer it. Although the 
closing conference is usually conducted in person, the inspector may conduct it on 
the phone. 

2-104D (2) Participation in the Inspection 
As a matter of policy, Caltrans cooperates and participates with Cal/OSHA. Caltrans 
employees are not required to make any statement that may be harmful to their 
interests or those of Caltrans. If uncomfortable with answering any questions, 
politely decline. In the event of an inspection, do the following:  
Opening conference—Notify the CSC and the construction engineer that Cal/OSHA 
is planning to inspect. If the CSC is not available, notify the district safety officer of 
the pending inspection. If the CSC or safety officer can arrive in a reasonable length 
of time, request a delay of the walk-through inspection until their arrival. The resident 
engineer or representative should participate in the inspection, and the construction 
engineer should also participate. 
Walk-through inspection—Participate in and document the inspection. Record what 
areas were inspected, who was interviewed, and what violations the Cal/OSHA 
inspector mentioned. For Caltrans records, take the same photographs and make 
the same measurements as the Cal/OSHA inspector. 
Closing conference— Participate in the closing conference. The construction 
engineer or another representative should also participate. If the district safety officer 
or CSC is not present, insist that the closing conference be delayed until one of them 
can attend. If the inspector proposes citations, remain open and noncommittal. 

2-104D (3) Procedures if Citations are Received 
If you receive citations by personal delivery or mail, take the following actions: 
• Notify the district safety officer, CSC, and construction engineer that a citation 

has been served. 
• Fax a copy of the citation to the Office of Employee Health and Safety in the 

Division of Safety and Management Services at (916) 227-2639 or email a copy 
of the citation to: 

Safety.Suggestions.HQ@dot.ca.gov 
• For citations related to structure work, confirm that structure representatives 

notify Structure Construction in the Division of Engineering Services. 
Work with the district safety officer, CSC, and the Office of Health and Safety in the 
Division of Safety and Management Services to resolve citations. If necessary, 
arrange for legal support. 

mailto:Safety.Suggestions.HQ@dot.ca.gov
mailto:Safety.Suggestions.HQ@dot.ca.gov
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2-105 Emergency Contracts 
Emergency contracts, discussed in Section 5-501, “General,” of this manual, present 
additional safety concerns for Caltrans. Cal/OSHA could consider Caltrans as the 
controlling employer for emergency work because Caltrans is defining the work and 
agreeing to the means and methods to complete the work. 
Section 5-506, “Initial Stages of the Project,” of this manual discusses documenting 
all discussions regarding safety. 
Section 5-508, “Prosecution of the Work,” of this manual discusses prosecution of 
the work and requires verification that the proposed means and methods are safe 
and effective.  

2-106 Caltrans-Specific Safe Practices 
Every employee has the responsibility to be informed of and follow the specific 
policies and practices discussed in the Safety Manual. 

2-106A Caltrans Division of Construction Code of Safe Practices 
California Code of Regulations, Title 8, Section 1509, (8 CCR 1509) “Injury and 
Illness Prevention Program,” requires that every employer adopt a written COSP. 
Verify that one is prepared for every project. Verify that it includes project-specific 
items. If unique contract safety items are not addressed in the COSP, consult with 
the CSC to have additional COSPs prepared for the project and included in the 
project file. If the contractor has developed a project-specific COSP item that they 
request Caltrans amend into the Caltrans COSP, consult with the CSC. The project 
file should contain documentation that all employees sign to acknowledge they have 
read and understood the COSP. 

2-106B Tailgate Safety Meetings 
Cal/OSHA safety orders require tailgate or toolbox safety meetings. As stated in 8 
CCR 1509, the meetings must be held at least once every 10 working days. 
Construction engineers or resident engineers should conduct a tailgate safety 
meeting with all employees who are new to the project to discuss the project and 
potential safety issues that might arise because of contractor operations.   
Tailgate safety meetings should be project-specific. Topics to discuss might include: 
upcoming work; specialty work, such as crane critical picks and confined space 
entry; review of incidents; or the most recent project safety review report. Record the 
meetings on PM-S-0110 Form, “Safety Meeting Report,” to include all the attendees. 
Under Cal/OSHA safety orders, contractors and subcontractors are required to hold 
their own tailgate safety meetings for the benefit of their own employees. 
Section 02.05, “Tailgate Safety Meetings for Field Personnel,” of the Safety Manual 
contains instructions for tailgate meetings. Follow that section and district policy. 
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2-106C Safety Stand-down 
This section defines requirements for implementing a safety stand-down based on a 
significant recent safety incident. The safety stand-down will include Caltrans and 
optional participation by contractor personnel at job sites to improve the safety 
culture and awareness. The severity of a safety incident will establish the criteria for 
determining which jobs require the stand-down and who participates. The stand-
down may be at the affected job site or extend to all going jobs throughout the 
district, region, or state. Additionally, safety stand-downs encourage field personnel 
to stop work, focus on safe work practices, and to reaffirm their commitment for 
incorporating safe work practices into daily work habits and operations.  

2-106C (1) Introduction and Purpose 
Caltrans is committed to protecting the safety and health of its employees and 
improving productivity through prevention of illness and injury. A safety stand-down 
is implemented as part of improving safety communication under the Caltrans Injury 
and Illness Prevention Program (IIPP). The stand-down's goal is to raise awareness 
among Caltrans Construction staff, contractors, and contractor employees on 
incident prevention and working to enhance safety to eliminate injuries and fatalities 
in construction work zones. The term “safety stand-down” is used in construction to 
describe the temporary work stoppage to inform job-site workers of recent safety 
issues that have resulted in an injury, fatality, or a hazard at a construction job site. 
The safety stand-down must be conducted after an incident results in a serious 
injury or fatality involving the public, a contractor, a consultant, or Caltrans staff. 
Unlike the required tailgate safety meeting, which is held at least every 10 working 
days, the safety stand-down must be held that day or the next work shift, to prevent 
a similar subsequent incident from posing a potential hazard to the workers or the 
traveling public.  
The triggering incident must be reported upward through the management chain of 
command for determination and implementation of a safety stand-down in the 
district, region or statewide. When a better understanding of root cause of the 
incident is known, a follow up discussion or additional stand-down may be required 
to inform personnel of needed operational changes. 

2-106C (2) Reporting Level 
Depending on the incident type, a safety stand-down is to be conducted and 
reported at the following levels: 

2-106C (2a) Project  
At the project level, safety stand-down is conducted after the occurrence of non-fatal 
recorded safety incident on the project. A non-fatal recorded safety incident includes 
serious injury involving Caltrans staff, contractor’s employee, consultant employee, 
member of the law enforcement or member of the public in the project work zone 
that required any in-patient hospitalization, even if to be discussed during the next 
shift or when understanding of the root cause is known at the project level. As 
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described in Chapter 2, “Safety Meetings,” of the Safety Manual, “close-call incidents 
are incidents that did not result in contact, injury, or damage.” Close calls are 
reported via the mobile app for the Major Construction Incident Notification form 
using a smart phone or tablet and then tracked in a database where information is 
collected and stored. 
Direction Level: The resident engineer in responsible charge has the authority to 
require project staff to conduct the safety stand-down and decide the appropriate 
next course of action at the project level. The resident engineer may consult with the 
construction engineer before conducting a safety stand-down. 

2-106C (2b) District or Region 
A district or regionwide safety stand-down is required after a fatality involving a 
member of the public in a work zone. 
Direction Level: The deputy district director of Construction has the authority to direct 
project staff within the district or region to conduct a safety stand-down and decide 
the appropriate next course of action at the district or region level. 

2-106C (2c) Statewide 
A statewide safety stand-down is triggered by the following: 
• Work zone fatality involving contractor and consultant, or both 
• Work zone fatality involving law enforcement 
• Work zone fatality involving Caltrans employees 
Direction Level: The Division of Construction chief has the authority to direct all 
Construction staff throughout the state to conduct a safety stand-down and to decide 
the appropriate next course of action at the statewide level. 

2-106C (3) Contractor’s Participation, Work Suspension, and Participation from Law 
Enforcement 

Depending on the incident type, each safety stand-down has different participants 
and duration. Participation by the contractor staff is voluntary. The suspension of 
time to participate is a mutually agreed suspension of time as defined in “working 
day” definition 2.2.3 in Section 1-1.07B, “Glossary,” of the Standard Specifications. 
Law enforcement partners, such as California Highway Patrol, must be invited to 
participate in the safety stand-down when triggering incident involves member of the 
law enforcement. 

2-106C (4) Documentation 
Use Caltrans Form PM-S-0110, “Safety Meeting Report,” and refer to Section 02.07, 
“How to Document Safety Meetings” of the Safety Manual, to document the safety 
stand-down as a safety meeting. Find the Caltrans Safety Manual at: 

https://hs.onramp.dot.ca.gov/employee-safety-manual-online 
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2-106D High-Visibility Garment 
The following are required for all Caltrans staff during field operations: 
• For daytime use, a minimum of a Class 2 garment is required. Its attached label 

must identify the garment as Class 2 and should clearly state that it is American 
National Standard Institute (ANSI)/International Safety Equipment Association 
(ISEA) 107- 2004, or equivalent subsequent revisions. 

• During hours of darkness, a Class 3 garment is required. A Class 3 garment may 
be used in the daytime. The following options meet Class 3 requirements: 
1. A Class 3 “sleeved” vest with the ANSI/ISEA 107-2004, or equivalent 

subsequent revisions, Class 3 label. 
2. A Caltrans rain jacket with an attached ANSI/ISEA 107-2004, or equivalent 

subsequent revisions, Class 3 label. 
3. A Class 3-equivalent garment—a Class 2 vest with the ANSI/ISEA 107-2004, 

or equivalent subsequent revisions, label worn with Class E pants. 

2-107 Safety Precautions for the Public in Construction Areas 
Construction sites receive many visitors, including nonconstruction staff from 
Caltrans; personnel from federal, state, and local agencies such as the Department 
of Water Resources, Department of Fish and Wildlife, and Air Quality Management 
District; property or business owners; and members of the media. All visitors not 
associated with the contractor should follow Caltrans’ personal protection equipment 
requirements and Construction Code of Safe Practices requirements unless their 
agency’s is more stringent. Resident engineers and assistant resident engineers 
should monitor for potential hazards to the general public and work with the 
contractor to take reasonable precautions to exclude the public from the construction 
area. Provide fencing, if practical, and “no trespassing” signs at sites that have 
potential dangers. 

2-108 Hazardous Materials 
If unanticipated hazardous materials are encountered on the project, notify the 
district hazardous waste coordinator who will advise you and may assist in the 
disposal procedures. The coordinator may also suggest extra safety measures to 
take to protect the public and workers. 
Refer to Chapter 7, “Environmental Stewardship,” of this manual for additional 
guidelines on hazardous waste. 

2-109 Project Safety Reviews 
Caltrans is committed to working with the construction industry to improve safety for 
construction projects by performing safety reviews. The Caltrans’ designated project 
safety coordinator is to conduct weekly safety reviews throughout the duration of the 
project by using Form CEM-0606, “Construction Safety Checklists.” In addition, 
Caltrans safety staff (resident engineer or designated project safety coordinator) is to 
meet every other week with the contractor’s assigned project safety representative 
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to perform a joint safety review of the project and document this project safety 
review using Form CEM-0604, “Project Safety Review or Meeting.” This review may 
consist of jointly touring the job site to inspect temporary traffic control systems and 
other worker safety protection devices and protocols. It is recommended to use 
Form CEM-0606, “Construction Safety Checklists,” to perform joint safety reviews 
and to aid in the inspection of safety requirements for the ongoing construction 
operations.  

2-109A Project Safety Meeting Before Work Begins 
Before the start of construction, a preconstruction conference with the contractor 
must be held as described in Section 5-003, “Preconstruction Conference with the 
Contractor,” of the Construction Manual. In addition to this meeting, a separate kick-
off project safety meeting must be held with the contractor’s designated project 
safety representative at least 3 business days before the start of job site activities in 
accordance with Section 5-1.28, “Project Safety Reviews,” of the Standard 
Specifications, to perform the following: 
• Discuss project operations and safety requirements. 

• Identify project safety personnel for Caltrans, such as the district construction 
safety coordinator, resident engineer, or designated project safety coordinator, 
and contractor safety personnel, their contact information, and certifications, such 
as traffic control technician, or flagger. 

• Review requirements for calling in lane closure information and discuss when the 
Traffic Management Center is to be notified for emergency responses as 
mentioned in Section 2-303, “Reporting Procedures,” of this manual 

• Determine schedule for all planned project safety field reviews. 

• Discuss the Construction Zone Enhanced Enforcement Program (COZEEP) plan 
and contact information if it is proposed for the project. 

• Review the Positive Work Zone Protection plan if included in the project. 

• Discuss traffic detours and staging, pedestrian detours, and bicycle detours if 
applicable.   

To document the safety kick-off meeting, use Form CEM-0604, “Project Safety 
Review or Meeting,” and file a copy of Form CEM-0604 in Category 6, “Safety,” of 
the project records. 

2-109B Project Safety Reviews During the Course of the Work  
In accordance with Section 5-1.28, “Project Safety Reviews,” of the Standard 
Specifications, an every-other-week project safety review after the start of job site 
activities is to be performed by the resident engineer or designated project safety 
coordinator with the contractor’s project safety representative. In addition, a joint 
project safety review is also conducted after any incident that results in serious 
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injury, illness, or fatality to the contractor’s personnel, the subcontractor’s or  
supplier’s personnel, or any other persons present at the job site. The structure 
representative or designee is to attend when structure work is active.  
During the project safety review, job hazard analyses for active work activities and 
work activities planned to start within 5 working days are discussed in accordance 
with Section 5-1.29, “Job Hazard Analyses,” of the Standard Specifications. Job 
hazard analyses are submitted as informational submittals only. Even though it is 
only an informational submittal, review each job hazard analysis thoroughly and note  
safety concerns, issues, or hazards, as well as related hazard control measures, 
preventive or corrective actions that need to be brought to attention to the 
contractor’s project safety representative, and discuss these concerns or issues 
during the project safety review. Any noncompliant safety checklist item on the 
completed Form CEM-0606, “Construction Safety Checklists,” performed weekly by 
the Caltrans designated project safety coordinator should be discussed in the joint 
project safety review. Proposed actions to correct deficiencies or bring noncompliant 
safety checklist items into compliance are to be discussed during the project safety 
review. 
The project safety review is documented on Form CEM-0604,“Project Safety Review 
or Meeting.” As required in Section 5-1.28, “Project Safety Reviews,” of the Standard 
Specifications, project safety review documentation must be submitted by the 
contractor to the engineer and correct deficiencies within 3 business days from the 
day the project safety review is completed or as directed by the engineer. Signatures 
of engineer and contractor’s project safety representative are required on this form. 
Additional safety items can be added to the form as needed to include the 
construction operations occurring at the job site. File a copy of the form used for 
every-other-week project safety review in Category 6, “Safety” of the project records. 

2-109C Post-Project Safety Meeting 
Upon contract acceptance, in accordance with Section 5-1.28, “Project Safety 
Reviews,” of the Standard Specifications, the resident engineer is to schedule a 
post-project safety meeting with the contractor to determine how effectively the joint 
safety reviews were run, to review safety issues that arose during the project, and to 
discuss lessons learned for possible future safety enhancements. The post-project 
safety meeting is to be documented on Form CEM-0604, “Project Safety Review or 
Meeting,” and filed in Category 6, “Safety,” of the project records. Lessons learned 
should also be shared with the project development team. 

2-110 Job Hazard Analyses 

In accordance with California Code of Regulations, Title 8,  Section 3203(a)(4), (8 
CCR 3203(a)(4)), “Injury and Illness Prevention Program” and 8 CCR 1511(b),  
“General Safety Precautions.,” the contractor is required to prepare a job hazard 
analysis for each work activity to be performed on the job site. Mandating the use of 
job hazard analyses in project safety reviews will improve communication of job site 
safety hazards and thus add safety measures for workers and motorists through 
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work zones. In accordance with Section 5-1.29, “Job Hazard Analyses,” of the 
Standard Specifications, each job hazard analysis must be submitted to the resident 
engineer as an informational submittal. 

2-110A Job Hazard Analysis Elements 
Each job hazard analysis (JHA) submitted must identify the following: 
1. Work activity description 
2. Existing and predictable hazards associated with the work activity 
3. Hazard control measures, and preventive or corrective actions to be taken for the 

work activity 
Even though it is only an informational submittal, make sure each job hazard 
analysis contains all the listed components.  

2-110B JHA Submittal 
In accordance with Section 5-1.29, “Job Hazard Analyses,” of the Standard 
Specifications, each JHA must be submitted at least 5 working days before the start 
of a work activity to  provide time for the engineer and Construction staff to review 
the JHA. The JHA does not need to be approved by the resident engineer, because 
it is only an informational submittal. However, after reviewing the JHA, note what 
safety concerns, issues, and hazards, as well as related hazard control measures, 
and preventive or corrective actions that may be discussed with the contractor in the 
project safety reviews. Provide copies of the job hazard analyses to Construction 
personnel who will be monitoring the work activities. File copies of submitted JHAs in 
Category 6, “Safety” of the project files. 

2-110C During the Course of Work 
The contractor’s project safety representative is required to discuss job hazard 
analyses for active work activities and work activities planned to start within 5 
working days with the resident engineer in accordance with Section 5-1.29, “Job 
Hazard Analyses,” during the project safety reviews required under Section 5-1.28,  
“Project Safety Reviews,” of the Standard Specifications. Bring to the contractor’s 
project safety representative’s attention any noted safety concerns, issues or 
hazards, as well as related hazard control measures, and preventive or corrective 
actions from the review of the submitted JHA. Require the contractor’s project safety 
representative to address these concerns or issues.  
When equipment or methods change as a result of  a change to the hazards 
previously identified, the contractor is required to submit a revised job hazard 
analysis within one working day of the identified change, as specified in Section 5-
1.29, “Job Hazard Analyses,” of the Standard Specifications. 
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Chapter 6 Sampling and Testing 
Section 1 Sample Types and Frequencies 

6-101 General 
6-101A References 

6-102 Types of Sampling and Testing 

6-102A Preliminary Samples and Tests 

6-102B Initial Samples and Tests 

Table 6-1.1.  Time Required for Source Testing 

6-102B (1) Unprocessed Soils and Aggregates 

6-102B (1a) Stone from Ledges and Quarries 

6-102B (1b) Material Sites of Sand, Gravel, or Soil 
6-102B (2) Processed Aggregates 

6-102C Acceptance Samples and Tests 

Table 6-1.2.  Time Required for Materials Acceptance Tests (1 of 4) 

Table 6-1.2.  Time Required for Materials Acceptance Tests (2 of 4) 

Table 6-1.2.  Time Required for Materials Acceptance Tests (3 of 4) 

Table 6-1.2.  Time Required for Materials Acceptance Tests (4 of 4) 

Table 6-1.3.  Time Required for Products Acceptance Tests 

6-102D Dispute Resolution Samples 

6-102E Investigation Samples and Tests 

6-102F Research Samples and Tests 

6-103 Field Sampled Material Identification for Testing 

Example 6-1.1.  Sample Cylinder Label (Set of either five 6- by 12-inchor five 4- 
by 8-inch cylinders) 

Example 6-1.2.  Sample Cylinder Label (Set of two 6- by 12-inch cylinders) 
6-104 Shipping of Field Samples 

6-105 Acceptance Records 

6-106 Project Materials Certification 

6-107 Materials Acceptance Sampling and Testing 

Table 6-1.4.  Materials Acceptance Sampling and Testing Requirements:  
Earthwork (Standard Specifications Section 19) (1 of 3) 

Table 6-1.4.  Materials Acceptance Sampling and Testing Requirements: 
Earthwork (Standard Specifications Section 19) (2 of 3) 

Table 6-1.4.  Materials Acceptance Sampling and Testing Requirements: 
Earthwork (Standard Specifications Section 19) (3 of 3) 

Table 6-1.5.  Materials Acceptance Sampling and Testing Requirements: 
Stabilized Soils (Standard Specifications Section 24) (1 of 3) 

Table 6-1.5.  Materials Acceptance Sampling and Testing Requirements: 
Stabilized Soils (Standard Specifications Section 24) (2 of 3) 

Table 6-1.5.  Materials Acceptance Sampling and Testing Requirements: 
Stabilized Soils (Standard Specifications Section 24) (3 of 3) 
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Table 6-1.6.  Materials Acceptance Sampling and Testing Requirements: 
Aggregate Subbases (Standard Specifications Section 25) 

Table 6-1.7.  Materials Acceptance Sampling and Testing Requirements: 
Aggregate Bases (Standard Specifications Section 26) 

Table 6-1.8.  Materials Acceptance Sampling and Testing Requirements:  
Cement Treated Bases (Standard Specifications Section 27) (1 of 
3) 

Table 6-1.8.  Materials Acceptance Sampling and Testing Requirements: 
Cement Treated Bases (Standard Specifications Section 27) (2 of 
3) 

Table 6-1.8.  Materials Acceptance Sampling and Testing Requirements: 
Cement Treated Bases (Standard Specifications Section 27) (3 of 
3) 

Table 6-1.9.  Materials Acceptance Sampling and Testing Requirements: 
Concrete Bases (Standard Specifications Section 28)  Lean 
Concrete Base 

Table 6-1.10.  Materials Acceptance Sampling and Testing Requirements: 
Treated Permeable Bases (Standard Specifications Section 29)  
Asphalt Treated Permeable Base (ATPB) (1 of 4) 

Table 6-1.10.  Materials Acceptance Sampling and Testing Requirements: 
Treated Permeable Bases (Standard Specifications Section 29)  
Asphalt Treated Permeable Base (ATPB) (2 of 4) 

Table 6-1.10.  Materials Acceptance Sampling and Testing Requirements: 
Treated Permeable Bases (Standard Specifications Section 29) 
Asphalt Treated Permeable Base (ATPB) (3 of 4) 

Table 6-1.10.  Materials Acceptance Sampling and Testing Requirements: 
Treated Permeable Bases (Standard Specifications Section 29) 
Asphalt Treated Permeable Base (ATPB) (4 of 4) 

Table 6-1.11.  Materials Acceptance Sampling and Testing Requirements:  
Reclaimed Pavement (Standard Specifications Section 30) 

Table 6-1.12.  Materials Acceptance Sampling and Testing Requirements: 
Bituminous Seals (Standard Specifications Section 37) (1 of 9) 

Table 6-1.12.  Materials Acceptance Sampling and Testing Requirements: 
Bituminous Seals (Standard Specifications Section 37) (2 of 9) 

Table 6-1.12.  Materials Acceptance Sampling and Testing Requirements: 
Bituminous Seals (Standard Specifications Section 37) (3 of 9) 

Table 6-1.12.  Materials Acceptance Sampling and Testing Requirements: 
Bituminous Seals (Standard Specifications Section 37) (4 of 9) 

Table 6-1.12.  Materials Acceptance Sampling and Testing Requirements: 
Bituminous Seals (Standard Specifications Section 37) (5 of 9) 

Table 6-1.12.  Materials Acceptance Sampling and Testing Requirements: 
Bituminous Seals (Standard Specifications Section 37) (6 of 9) 

Table 6-1.12.  Materials Acceptance Sampling and Testing Requirements: 
Bituminous Seals (Standard Specifications Section 37) (7 of 9) 
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Table 6-1.12.  Materials Acceptance Sampling and Testing Requirements: 
Bituminous Seals (Standard Specifications Section 37) (8 of 9) 

Table 6-1.12.  Materials Acceptance Sampling and Testing Requirements:  
Bituminous Seals (Standard Specifications Section 37) (9 of 9) 

Table 6-1.13.  Materials Acceptance Sampling and Testing Requirements:  
Asphalt Concrete (Standard Specifications Section 39) (1 of 14) 

Table 6-1.13.  Materials Acceptance Sampling and Testing Requirements:  
Asphalt Concrete (Standard Specifications Section 39) (2 of 14) 

Table 6-1.13.  Materials Acceptance Sampling and Testing Requirements:  
Asphalt Concrete (Standard Specifications Section 39) (3 of 14) 

Table 6-1.13.  Materials Acceptance Sampling and Testing Requirements:  
Asphalt Concrete (Standard Specifications Section 39) (4 of 14) 

Table 6-1.13.  Materials Acceptance Sampling and Testing Requirements:  
Asphalt Concrete (Standard Specifications Section 39) (5 of 14) 

Table 6-1.13.  Materials Acceptance Sampling and Testing Requirements:  
Asphalt Concrete (Standard Specifications Section 39) (6 of 14) 

Table 6-1.13.  Materials Acceptance Sampling and Testing Requirements:  
Asphalt Concrete (Standard Specifications Section 39) (7 of 14) 

Table 6-1.13.  Materials Acceptance Sampling and Testing Requirements:  
Asphalt Concrete (Standard Specifications Section 39) (8 of 14) 

Table 6-1.13.  Materials Acceptance Sampling and Testing Requirements:  
Asphalt Concrete (Standard Specifications Section 39) (9 of 14) 

Table 6-1.13.  Materials Acceptance Sampling and Testing Requirements:  
Asphalt Concrete (Standard Specifications Section 39) (10 of 14) 

Table 6-1.13.  Materials Acceptance Sampling and Testing Requirements:  
Asphalt Concrete (Standard Specifications Section 39) (11 of 14) 

Table 6-1.13.  Materials Acceptance Sampling and Testing Requirements:  
Asphalt Concrete (Standard Specifications Section 39) (12 of 14) 

Table 6-1.13.  Materials Acceptance Sampling and Testing Requirements:  
Asphalt Concrete (Standard Specifications Section 39) (13 of 14) 

Table 6-1.13.  Materials Acceptance Sampling and Testing Requirements:  
Asphalt Concrete (Standard Specifications Section 39) (14 of 14) 

Table 6-1.14.  Materials Acceptance Sampling and Testing Requirements: 
Concrete Pavement (Standard Specifications Section 40) (1 of 2) 
See Table 6-1.17 for concrete materials 

Table 6-1.14.  Materials Acceptance Sampling and Testing Requirements: 
Concrete Pavement (Standard Specifications Section 40) (2 of 2) 
See Table 6-1.17 for concrete materials 

Table 6-1.15.  Materials Acceptance Sampling and Testing Requirements:  
Existing Concrete Pavement (Standard Specifications Section 41) 

Table 6-1.16.  Materials Acceptance Sampling and Testing Requirements:  
Concrete Structures (Standard Specifications Section 51) See 
Table 6-1.17 for concrete materials 
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Table 6-1.17.  Materials Acceptance Sampling and Testing Requirements:  
Concrete (Standard Specifications Section 90) (1 of 9)  Concrete, 
Except Minor Concrete and Rapid Strength Concrete 

Table 6-1.17.  Materials Acceptance Sampling and Testing Requirements:  
Concrete (Standard Specifications Section 90) (2 of 9)  Concrete, 
Except Minor Concrete and Rapid Strength Concrete 

Table 6-1.17.  Materials Acceptance Sampling and Testing Requirements:  
Concrete (Standard Specifications Section 90) (3 of 9)  Concrete, 
Except Minor Concrete and Rapid Strength Concrete 

Table 6-1.17.  Materials Acceptance Sampling and Testing Requirements:  
Concrete (Standard Specifications Section 90) (4 of 9)  Concrete, 
Except Minor Concrete and Rapid Strength Concrete 

Table 6-1.17.  Materials Acceptance Sampling and Testing Requirements:  
Concrete (Standard Specifications Section 90) (5 of 9)  Concrete, 
Except Minor Concrete and Rapid Strength Concrete 

Table 6-1.17.  Materials Acceptance Sampling and Testing Requirements:  
Concrete (Standard Specifications Section 90) (6 of 9)  Concrete, 
Except Minor Concrete and Rapid Strength Concrete 

Table 6-1.17.  Materials Acceptance Sampling and Testing Requirements:  
Concrete (Standard Specifications Section 90) (7 of 9)  Concrete, 
Except Minor Concrete and Rapid Strength Concrete 

Table 6-1.17.  Materials Acceptance Sampling and Testing Requirements:  
Concrete (Standard Specifications Section 90) (8 of 9)  Concrete, 
Except Minor Concrete and Rapid Strength Concrete 

Table 6-1.17.  Materials Acceptance Sampling and Testing Requirements:  
Concrete (Standard Specifications Section 90) (9 of 9)  Minor 
Concrete 

Table 6-1.18.  Materials Acceptance Sampling and Testing Requirements: 
Miscellaneous Materials (1 of 5) 

Table 6-1.18.  Materials Acceptance Sampling and Testing Requirements: 
Miscellaneous Materials (2 of 5) 

Table 6-1.18.  Materials Acceptance Sampling and Testing Requirements: 
Miscellaneous Materials (3 of 5) 

Table 6-1.18.  Materials Acceptance Sampling and Testing Requirements: 
Miscellaneous Materials (4 of 5) 

Table 6-1.18.  Materials Acceptance Sampling and Testing Requirements: 
Miscellaneous Materials (5 of 5) 
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Chapter 6 Sampling and Testing 
Section 1 Sample Types and Frequencies 

6-101 General 
Sampling and testing materials and products must be in accordance with contract 
specifications. Sampling and testing are of equal importance for assuring materials 
and products meet acceptance specifications. 
Caltrans representatives must be familiar with materials handling and processing 
methods to assure representative samples are obtained. Caltrans representatives 
should be sufficiently knowledgeable about test methods to ensure compatibility 
between sample and test procedure. 
Samples for acceptance must be taken in accordance with California Test 125, 
“Methods of Test for Sampling Highway Materials and Products Used in the Roadway 
Pavement Structure Sections,” or sampling requirements in specifications. For 
California Tests, Caltrans representatives must be qualified testers in accordance with 
the Independent Assurance Manual. 
It is the resident engineer’s responsibility to assure the safety of the Caltrans 
representative. In accordance with Material Plant Quality Program or California Test 
109, “Method for Testing of Material Production Plants,” the district weights and 
measures coordinator inspects material plants for safety in areas that the Caltrans 
representative will enter. 
In certain situations, to assure the Caltrans representative’s safety, the contractor will 
take acceptance samples for Caltrans. The Caltrans representative must witness the 
contractor taking acceptance samples. The Caltrans representative must determine 
when the sample is taken and observe that the sample is taken in accordance with 
California Test 125, or sampling requirements in specifications. The Caltrans 
representative must take possession of the sample from the contractor and transport it 
to a Caltrans office or the testing laboratory. The Caltrans representative must properly 
fill out form TL-0101 “Sample Identification Card.” 
The resident engineer is responsible for the chain of custody for material acceptance 
samples. Material acceptance samples and dispute resolution samples must be in 
Caltrans’ possession from the sampling point. Adequate sample storage facilities must 
be arranged for at construction field offices or other Caltrans facilities. The chain of 
custody for material samples is an important part of the Caltrans quality assurance 
program. 

6-101A References 
• Independent Assurance Program, Division of Engineering Services, Materials 

Engineering and Testing Services (METS), Caltrans: 
https://dot.ca.gov/programs/engineering-services/independent-assurance-program 

  

https://dot.ca.gov/programs/engineering-services/independent-assurance-program
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• California Test Methods, METS, Caltrans, available at: 
https://dot.ca.gov/programs/engineering-services/california-test-methods 

• American Association of State Highway and Transportation Officials (AASHTO), 
American Society for Testing and Materials International (ASTM), and other test 
methods are available at the IHS Markit website, which can be accessed from a 
link on the METS website: 

http://des.onramp.dot.ca.gov/materials-engineering-and-testing-services-mets 
• Material Plant Quality Program, Division of Construction, Caltrans, available at:  

https://dot.ca.gov/programs/construction/material-plant-quality-program 

6-102 Types of Sampling and Testing 
The following are the types of sampling and testing used by Caltrans. 

6-102A Preliminary Samples and Tests 
Preliminary samples and tests are made before award of a contract. Construction 
personnel rarely perform preliminary sampling and testing. The district materials 
engineer is responsible for preliminary sampling and testing. Such tests are used for 
design purposes, and to provide data for the materials information package for 
prospective bidders. 

6-102B Initial Samples and Tests  
Initial samples and tests are performed on materials proposed for use in the project. 
These initial tests determine whether proposed materials sources, local materials, or 
products meet the specifications. 
Construction personnel may sample potential sources. For soils and aggregate tests, 
send samples to the district materials laboratory. Caltrans laboratories performing 
acceptance testing must be qualified under the AASHTO re:source and Caltrans’ 
Independent Assurance Program. Caltrans’ field laboratories also meet the re:source 
requirements when Caltrans’ district or regional materials laboratory meets the 
requirement. 
Sampling and testing potential local materials is not mandatory unless specified. 
Charge the contractor for the cost of sampling and testing potential local materials 
sources in accordance with Section 6, “Control of Materials,” of the Standard 
Specifications. 
The typical time required for testing initial source samples of potential local materials 
sources is shown in Table 6-1.1. 

Table 6-1.1.  Time Required for Source Testing 
Material Time 

Aggregates for hot mix asphalt 2 weeks 
Aggregates for cement treatment 4 weeks 

https://dot.ca.gov/programs/engineering-services/california-test-methods
https://dot.ca.gov/programs/construction/material-plant-quality-program
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Material Time 
Aggregates for concrete mixture 4 weeks 
Aggregates for concrete pavement 60 days 
Screenings for bituminous seals 2 weeks 
Soils (R-value) 3 weeks 
Untreated base materials 3 weeks 

6-102B (1) Unprocessed Soils and Aggregates 
The discussion on unprocessed soils and aggregates is primarily applicable to 
preliminary and initial sampling, although the same precautions apply when sampling 
for specification compliance. 

6-102B (1a) Stone from Ledges and Quarries 
Inspect the ledge or quarry face to determine any variations in strata, or in portions of 
the ledge. Observe and record differences in color and structure. Obtain separate 
samples of unweathered stone from all strata that appear to vary in color and 
structure. 

6-102B (1b) Material Sites of Sand, Gravel, or Soil 
Select samples representing the different materials available in the deposit. If the 
deposit is worked as an open face or pit, take the samples by channeling the face so 
that they will represent material that visual inspection indicates may be used. It is 
necessary, especially in small deposits, to excavate test holes some distance in back 
of, and parallel to, the face to determine the extent of the supply. The number and 
depth of these test holes depend on the quantity of material to be used from the 
deposit. Obtain samples from open test pits by channeling a face of the test pit in the 
same manner as sampling a face of a materials site. Do not include material in the 
sample that will be stripped from the pit as overburden. Obtain separate samples from 
the face of the bank and from the test holes. If visual inspection indicates that there is 
considerable variation in the material, obtain separate samples at different depths. 
Use test holes to sample deposits that have no open faces. When sampling material 
sites, select depth and spacing of test holes considering the probable method of 
operating the pit. In general, dozers will combine the material laterally. A shovel will 
remove the material vertically. Test results in a “spotty” pit may be misleading to the 
extent that operations may be too expensive to make the required grading. 
If possible, use a dozer or shovel to open up the pit before sampling rather than 
depending on test holes. 

6-102B (2) Processed Aggregates 
Sample processed aggregates from locations such as stockpiles, transportation units, 
conveyors, or windrows in accordance with California Test 125, “Methods of Test for 
Sampling Highway Materials and Products Used in the Roadway Pavement Structure 
Sections.” 



 California Department of Transportation  Construction Manual  June 2021 
Page 6-1.4 Sample Types and Frequencies 

6-102C Acceptance Samples and Tests 
Acceptance tests are generally performed on materials that will be incorporated into 
the work. Some acceptance tests are performed on materials already incorporated into 
the work. Acceptance sampling and testing should begin as soon as the material is 
delivered or in place. 
Sample materials at the locations specified in the Standard Specifications, the special 
provisions, or as required by California Test 125. If the sampling location is not 
specified, sample at the location indicated in the materials acceptance sampling and 
testing requirements tables in Section 6-107, “Materials Acceptance Sampling and 
Testing” of this manual. Regardless of location, sample randomly and within the 
frequency specified to obtain representative samples of the material used in the work. 
On Form TL-0101, “Sample Identification Card,” use the “Priority” designation for the 
first few acceptance samples of each construction material. Use “Priority” for 
verification tests for acceptance. Use the “Priority” designation for all samples if the 
material being supplied is of questionable quality or if the construction means and 
methods or source of materials changes. For “Priority” tests, indicate if there is a 
preference for telephoned, faxed, or emailed test results on Form TL-0101, “Sample 
Identification Card,” along with the telephone number of the person who is to receive 
them. 
For “Priority” and “Normal” processing times for acceptance tests of materials, refer to 
Table 6-1.2, “Time Required for Materials Acceptance Tests,” of this manual. 
The minimum time required for acceptance tests of products is shown in Table 6-1.2, 
of this manual. 
Make sure acceptance samples are shipped or transported to testing laboratories 
within the following timeframes: 
1. Within 1 business day from sampling for projects within 50 miles of the testing 

laboratory  
2. Within 2 business days from sampling for projects more than 50 miles from the 

testing laboratory 
The specified timeframes are not applicable if specific sampling or test method 
requirements preclude doing so, for example, curing of specimens before transport.  
Assure that proper chain of custody is maintained throughout the process, including 
delivery to and receipt from commercial shipping services.  
Use Form CEM-3701, “Test Result Summary,” to summarize acceptance test 
frequency and test results on each material. Use this form to record sampling and 
testing related dates and monitor timeliness of acceptance testing. Compare 
timeliness of material testing turnaround against Table 6-1.2, and verify that corrective 
actions are taken and documented if repeated deficiencies are detected.  
Notify contractor of all acceptance test results within 2 business days of receipt from 
laboratory. Advise the contractor that all test results are available for their inspection, 
and provide copies of these test results upon their request. Maintain copies of the test 
results within the project files for ready accessibility.
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Table 6-1.2.  Time Required for Materials Acceptance Tests (1 of 4) 

Material and Test 

Sample 
to Lab  

(Note 1) 
(business 

days) 

Lab Time 
Priority 
(Note 2) 

(business 
days) 

Lab Time 
Normal 
(Note 2) 

(business 
days) 

Reporting 
to 

Contractor 
(Note 3) 

(business 
days) 

Total 
(business 

days) 

SOILS 
Gradation (CT 202) 1 to 2 1 3 2 4 to 7 
Sand Equivalent (CT 217) 1 to 2 1 3 2 4 to 7 
Relative Compaction (CT 231/216) 1 to 2 1 2 2 4 to 6 
Plasticity Index (Geosynthetic Reinforced 
Embankment) 1 to 2 3 7 2 6 to 11 

pH (Geosynthetic Reinforced 
Embankment) 1 to 2 2 3 2 5 to 7 

Percentage Crushed Particles (Shoulder 
Backing – CT 205) 1 to 2 2 5 2 5 to 9 

Durability Index (Shoulder Backing – CT 
229) 1 to 2 2 5 2 5 to 9 

R-value (Imported Borrow – CT 301) 1 to 2 4 6 2 7 to 10 
SUBBASES AND BASES 
Relative Compaction (CT 231/216) 1 to 2 1 2 2 4 to 6 
Gradation (CT 202) 1 to 2 1 3 2 4 to 7 
Sand Equivalent (CT 217) 1 to 2 1 3 2 4 to 7 
R-value (CT 301) 1 to 2 4 6 2 7 to 10 
Durability Index (CT 229) 1 to 2 2 5 2 5 to 9 
Compressive Strength (Cement-treated 
base [CTB] aggregate – CT 312) - Age 

based 
Age 

based 2 Age +2 

Compressive Strength (Lean Concrete 
Base [LCB]–ASTM C39) - Age 

based 
Age 

based 2 Age +2 

Compressive Strength (LCB – rapid 
setting – CT 521) - Age 

based 
Age 

based 2 Age +2 

Modulus of Rupture (Concrete base – 
CT 523) - Age 

based 
Age 

based 2 Age +2 

Modulus of Rupture (Rapid strength 
concrete base – CT 524) - Age 

based 
Age 

based 2 Age +2 

Percentage of Crushed Particles (CT 
205) 1 to 2 2 5 2 5 to 9 

Los Angeles Rattler (CT 211) 1 to 2 2 4 2 5 to 8 
Cleanness Value (CT 227) 1 to 2 2 3 2 5 to 7 
Film Stripping (CT 302) 1 to 2 2 7 2 5 to 11 
Asphalt Content (ATPB – CT 382) 1 to 2 1 5 2 4 to 9 
Soundness (CTPB – CT 214) 1 to 2 8 10 2 11 to 14 

BITUMINOUS SEALS 
Los Angeles Rattler (CT 211) 1 to 2 2 4 2 5 to 8 
Percentage of Crushed Particles (CT 
205) 1 to 2 2 5 2 5 to 9 

Film Stripping (CT 302) 1 to 2 2 7 2 5 to 11 
Gradation (CT 202) 1 to 2 1 3 2 4 to 7 
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Table 6-1.2.  Time Required for Materials Acceptance Tests (2 of 4) 

Material and Test 

Sample 
to Lab  

(Note 1) 
(business 

days) 

Lab Time 
Priority 
(Note 2) 

(business 
days) 

Lab Time 
Normal 
(Note 2) 

(business 
days) 

Reporting 
to 

Contractor 
(Note 3) 

(business 
days) 

Total 
(business 

days) 

BITUMINOUS SEALS (Cont.) 
Gradation (ASTM C136) 1 to 2 1 3 2 4 to 7 
Cleanness Value (CT 227) 1 to 2 2 3 2 5 to 7 
Durability Index (CT 229) 1 to 2 2 5 2 5 to 9 
Sand Equivalent (CT 217) 1 to 2 1 3 2 4 to 7 
Viscosity (AASHTO T 59) 1 to 2 3 15 2 6 to 19 
Viscosity (ASTM D7741) 1 to 2 3 15 2 6 to 19 
Viscosity (ASTM D445) 1 to 2 3 15 2 6 to 19 
Flash Point (ASTM D92) 1 to 2 3 15 2 6 to 19 
Aromatics (ASTM D2007) 1 to 2 7 15 2 10 to 19 
Cone Penetration (ASTM D217) 1 to 2 3 15 2 6 to 19 
Resilience (ASTM D5329) 1 to 2 3 15 2 6 to 19 
Settlement (AASHTO T 59) 1 to 2 7 30 2 10 to 34 
Sieve Test (AASHTO T 59) 1 to 2 3 15 2 6 to 19 
Demulsibility (AASHTO T 59) 1 to 2 3 15 2 6 to 19 
Torsional Recovery (CT 332) 1 to 2 3 15 2 6 to 19 
Penetration (AASHTO T 49) 1 to 2 3 15 2 6 to 19 
Ring and Ball Softening Point 
Temperature (AASHTO T 53) 1 to 2 3 15 2 6 to 19 

Field Softening Point (ASTM D36) 1 to 2 3 15 2 6 to 19 
Elastic Recovery (AASHTO T 301) 1 to 2 4 15 2 7 to 19 
Ductility (AASHTO T 51) 1 to 2 4 15 2 7 to 19 
Bending Beam Rheometer (BBR) 
(AASHTO T 313) 1 to 2 5 8 2 8 to 12 

HMA 
Gradation (AASHTO T 27) 1 to 2 1 3 2 4 to 7 
Sand Equivalent (AASHTO T 176) 1 to 2 1 3 2 4 to 7 
Los Angeles Rattler (AASHTO T 96) 1 to 2 2 4 2 5 to 8 
Percentage of Crushed Particles 
(Coarse) (AASHTO T 335) 1 to 2 2 5 2 5 to 9 

Percentage of Crushed Particles (Fine) 
(AASHTO T 335) 1 to 2 2 5 2 5 to 9 

Flat and Elongated Particles (ASTM 
D4791) 1 to 2 2 4 2 5 to 8 

Fine Aggregate Angularity (AASHTO T 
304, Method A) 1 to 2 2 4 2 5 to 8 

Asphalt Binder      
Flash Point (AASHTO T 48) 1 to 2 3 15 2 6 to 19 
Solubility (AASHTO T 44) 1 to 2 3 15 2 6 to 19 
Viscosity (AASHTO T 316) 1 to 2 3 15 2 6 to 19 
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Table 6-1.2.  Time Required for Materials Acceptance Tests (3 of 4) 

Material and Test 
 

Sample 
to Lab  

(Note 1) 
(business 

days) 

Lab Time 
Priority 
(Note 2) 

(business 
days) 

Lab Time 
Normal 
(Note 2) 

(business 
days) 

Reporting 
to 

Contractor 
(Note 3) 

(business 
days) 

Total 
(business 

days) 

HMA (Cont.) 
Dynamic Shear – Original Phase 
(AASHTO T 315) 1 to 2 3 15 2 6 to 19 

Dynamic Shear – Rolling Thin Film Oven 
(RTFO) Phase (AASHTO T 315) 1 to 2 4 15 2 7 to 19 

Dynamic Shear – Pressure Aging Vessel 
(PAV) Phase (AASHTO T 315) 1 to 2 5 15 2 8 to 19 

RTFO Test (AASHTO T 240) 1 to 2 3 15 2 6 to 19 
Ductility (AASHTO T 51) 1 to 2 3 15 2 6 to 19 
Elastic Recovery (AASHTO T 301) 1 to 2 3 15 2 6 to 19 
PAV (AASHTO R 28) 1 to 2 4 15 2 7 to 19 
Creep and Stiffness (AASHTO T 313) 1 to 2 5 15 2 8 to 19 
Binder Recovery (AASHTO T164 / 
ASTM D1856) 1 to 2 2 15 2 5 to 19 

Binder Recovery (AASHTO R 59) 1 to 2 4 15 2 7 to 19 
Asphalt Rubber Binder 
Cone Penetration (ASTM D217) 1 to 2 4 15 2 7 to 19 
Resilience (ASTM D5329) 1 to 2 4 15 2 7 to 19 
Softening Point (ASTM D36) 1 to 2 3 15 2 6 to 19 
Viscosity (ASTM D7741) 1 to 2 3 15 2 6 to 19 
Asphalt Modifier Properties (ASTM 
D445, ASTM D92, ASTM D2007) 1 to 2 3 15 2 6 to 19 

Crumb Rubber Modifier (CRM) 
properties (CT 208, CT 385, ASTM 
D297) 

1 to 2 7 30 2 10 to 34 

Hot Mix Asphalt Mix 
Moisture Content (AASHTO T 329) 1 to 2 2 5 2 5 to 9 
Asphalt Binder Content (AASHTO T 308, 
Method A) 1 to 2 2 5 2 5 to 9 

Hamburg Wheel Track (AASHTO T 324 
[Modified]) 1 to 2 7 30 2 10 to 34 

Bulk Specific Gravity (AASHTO T 275) 1 to 2 2 7 2 5 to 11 
Maximum Theoretical Density (AASHTO 
T 209) 1 to 2 2 7 2 5 to 11 

Field Softening Point (ASTM D36) 1 to 2 3 15 2 6 to 19 
Elastic Recovery (AASHTO T 301) 1 to 2 4 15 2 7 to 19 
Ductility (AASHTO T 51) 1 to 2 4 15 2 7 to 19 
BBR (AASHTO T 313) 1 to 2 5 8 2 8 to 12 
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Table 6-1.2.  Time Required for Materials Acceptance Tests (4 of 4) 

Material and Test 

 

Sample to 
Lab  

(Note 1) 

(business 
days) 

Lab Time 
Priority 
(Note 2) 

(business 
days) 

Lab Time 
Normal 
(Note 2) 

(business 
days) 

Reporting 
to 

Contractor 
(Note 3) 

(business 
days) 

Total 
(business 

days) 

CONCRETE PAVEMENT 
Los Angeles Rattler (CT 211) 1 to 2 2 4 2 5 to 8 
Cleanness Value (CT 227) 1 to 2 2 3 2 5 to 7 
Gradation (CT 202) 1 to 2 1 3 2 4 to 7 
Sand Equivalent (CT 217) 1 to 2 1 3 2 4 to 7 

Modulus of Rupture (CT 523) - Age 
based 

Age 
based 2 Age +2 

Thickness (CT 531) 2 2 7 2 6 to 11 
Dowel bar alignment and concrete 
consolidation 2 2 5 2 6 to 9 

Tie bar alignment and concrete 
consolidation 2 2 5 2 6 to 9 

Coefficient of Friction (CT 342) 7* 2 5 2 11 to 14 
Inertial Profiler (AASHTO R 56 & R 57) 7* 3 7 2 12 to 16 

CONCRETE STRUCTURES 
Los Angeles Rattler (CT 211) 1 to 2 2 4 2 5 to 8 
Cleanness Value (CT 227) 1 to 2 2 3 2 5 to 7 
Gradation (CT 202) 1 to 2 1 3 2 4 to 7 
Sand Equivalent (CT 217) 1 to 2 1 3 2 4 to 7 

Compressive Strength (CT 521) - Age 
based 

Age 
based 2 Age +2 

CONCRETE 
Gradation (CT 202) 1 to 2 1 3 2 4 to 7 

Cement (Various) 1 to 2 35 60 2 38 to 64 
Supplementary Cementitious Materials 

(Various) 
1 to 2 35 60 2 38 to 64 

Shrinkage (AASHTO T 160) 1 to 2 42 60 2 45 to 64 

Notes: 
1. Time to testing laboratory begins from time of sampling and includes any required field curing 

time and time required for transport to the testing laboratory. 
2. Time in laboratory begins from time laboratory receives the sample and includes any required 

laboratory curing time before testing and time required to prioritize samples. This time also 
includes the lab manager’s review of test results and the time to notify the resident engineer. 

3. Reporting time begins when the test is provided to the resident engineer and ends when the 
contractor is notified of the test results. 

* Days to schedule lab for testing 
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Table 6-1.3.  Time Required for Products Acceptance Tests 

Product 
Minimum Time 

(Business Days) 
Coating tests 3 
Expansion joint material 3 
Fencing, all types 2 
Guide posts 3 
Geosynthetic fabrics 3 
Geosynthetic fabrics (UV testing) 45 
Metal guardrail 7 
Pavement markers  4 
Prestressing steel 10 
Reinforcing steel and wire 2 
Rubber (accompanied by manufacturer test report) 3 
Rubber (without test report) 14 
Structural steel 10 
Type B joint seal 7 

6-102D Dispute Resolution Samples 
Code of Federal Regulations, Title 23, Section 637.207 (23 CFR 637.207), “Quality 
Assurance Program,” paragraph (a)(1)(iii), states, “If the results from the quality control 
sampling and testing are used in the acceptance program, the STD (state 
transportation department) shall establish a dispute resolution system. The dispute 
resolution system shall address the resolution of discrepancies occurring between the 
verification sampling and testing and the quality control sampling and testing.” When 
specified, the engineer must split acceptance test samples and store the split samples 
in case of a disputed test result. Caltrans requires split samples to be stored in a 
facility under state control in case they are needed for dispute resolution. 

6-102E Investigation Samples and Tests 
Specific materials or quality problems such as pavement failures, difficulty in achieving 
percent of maximum theoretical density, or inconsistent test results may require 
special samples and tests. When materials problems are encountered, contact the 
district materials engineer. The district materials engineer may request help from 
METS and the Division of Construction. METS will request all acceptance test results 
and contractor quality control test results along with material-specific additional 
samples and tests in order to conduct a forensic investigation.  

6-102F Research Samples and Tests 
Pilot projects usually have special requirements for sampling and testing of materials. 
Projects developed around research needs usually require larger samples and more 
frequent testing than what is required by Caltrans’ acceptance testing minimum 
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frequencies. The unit that requested the research project will provide oversight for all 
of the special sampling and testing requirements. 

6-103 Field Sampled Material Identification for Testing 
Samples must be properly identified so the testing laboratory can function efficiently 
and report results to the project in a timely manner. In addition, accuracy in identifying 
where the material was placed in the project can be very useful if the material must be 
rejected by the engineer and then removed by the contractor. 
For requesting faster processing of samples, use the “priority” designation as 
discussed in Section 6-102C, “Acceptance Samples and Tests,” of this manual. 
For field material samples, except for concrete cylinder compressive strength, use 
Form TL-0101, “Sample Identification Card.” For concrete cylinder compressive 
strength, use Form TL-0502, “Field Sample of Portland Cement Concrete Sample 
Card.” 
In general, prepare Form TL-0101 as follows: 
• Fill in every blank space with complete information, including the quantity and lot of 

material sampled. 
• The “Location of Source” must clearly indicate the place (that is, behind paver, 

stockpile, cold feed belt) where the sample was taken. 
• Indicate “Normal” for laboratory processing of sample or “Priority” if test result is 

needed quickly. 
• If the sample was taken at the request of the contractor from local deposits as a 

potential source in accordance with Section 6-1.03, “Local Materials,” of the 
Standard Specifications, note this under “Remarks.” Request that the district 
materials laboratory provides the cost of testing so that Caltrans can be reimbursed 
by the contractor. 

• To protect the sample identification card against moisture or stains, place it in a 
plastic bag or shipping label protector and tape it to the sample container. 

• Distribute copies as shown on the form on the same day the sample is shipped. 
• Prepare Form TL-0101 in accordance with the following details based on the type 

of material: 
o Aggregate sources must be in compliance with or not subject to the State 

Mining and Reclamation Act (SMARA). Verify that sources of aggregates are 
indicated and include the SMARA listing number. For additional information, 
refer to Section 7-103H (2), “Surface Mining and Reclamation Act,” of this 
manual. 

o For hot mix asphalt (HMA) sample be sure to: 
1. Identify the HMA plant producing the material. 
2. Identify the job mix formula (JMF) producer identification number. 
3. Include the type of mix and aggregate grading specified. 
4. Under “Remarks,” include the grade and source of the asphalt binder. 
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5. Under “Remarks,” include the percentage of asphalt binder designated in 
the JMF. 

o For asphalt binder sample be sure to: 
1. Identify the HMA plant using the material. 
2. Identify the source of asphalt binder. 
A list of approved asphalt suppliers is available at: 

https://mets.dot.ca.gov/aml/AsphaltBindersList.php  
For nonapproved suppliers, identify the refinery and shipment number for each 
truckload. 

o For tack coat or asphalt emulsion samples, be sure to: 
1. Identify the source of the asphalt binder or asphaltic emulsion. 
2. Under “Remarks” include the dilution rate (50/50 or 60/40) for asphaltic 

emulsions or enter “Not Diluted.” 
o If the specification has requirements based on the use of the material, include 

the intended use under “Remarks.” This is especially important for electrical 
conductors, as the applicable specifications depend on where and how the 
conductor is used. 

• Prepare Form TL-0502, “Field Sample of Portland Cement Concrete Sample Card,” 
for each set of two cylinders, set of three cylinders, or set of five cylinders shipped 
as follows: 
o Fill in every blank space with complete information. 
o Indicate sources of aggregates and include the SMARA listing number. 

Aggregate sources must be in compliance with or not subject to SMARA. For 
additional information, refer to Section 7-103H (2), “Surface Mining and 
Reclamation Act,” of this manual. Indicate in the space for water the total weight 
of water used per cubic yard of cementitious material in the mix based on actual 
weight (not design weight). 

o Under “Remarks,” indicate the specified concrete strength.  
o Under “Remarks,” indicate if the unit weight of the hardened concrete cylinders 

is required. The testing laboratory will not furnish unit weight data unless it is 
specifically requested. 

o To protect the sample card against moisture or stains, place it in a plastic bag 
or shipping label protector, and tape it to the sample container. 

o Distribute copies as shown on the form on the same day the sample is shipped. 
A uniform system for marking cylinders is used. This system consists of the contract 
number and the sample number. The sample number consists of a series of digits 
separated by dashes (-) to indicate: method of storage for curing; age at which 
cylinders are to be tested; the cylinder number of the set of two, set of three, or set of 
five, that is to be tested; and project coding. Use a flow pen or permanent marker to 
mark the cylinders. 
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Following are examples of the cylinder marking system. 

Example 6-1.1.  Sample Cylinder Label (Set of either five 6- by 12-inch or five 4- by 8-
inch cylinders) 

Contract No. 03-100844 
Sample No. 1-28-1/5_ _ _ _ _ 
Date Cast ______________ 
Structure ID: 59-5629L 

For sample shown in Example 6-1.1, (Set of either five 6- by 12-inch or five 4- by 8-inch 
cylinders):  
• The first digit indicates method 1 storage for curing. 
• The second two digits indicate that the cylinder is to be tested at 28 days. 
• The 1/5 set indicates that it is the No. 1 cylinder of 5 cylinders. The No. 2 cylinder 

would be marked 2/5, and so on, for the remaining cylinders of the group. 
• The last four spaces are reserved for any project coding consisting of numbers, 

letters, or a combination. 
Note if only one sample card was made for five cylinders, the third symbol on the card 
would be 1,2,3,4,5/5. 

Example 6-1.2.  Sample Cylinder Label (Set of two 6- by 12-inch cylinders) 
Contract No.  03-100844 
Sample No. 2-14-2/2_ _ _ _  
Date Cast _____________ 
Structure ID: 59-5629L 

For sample shown in Example 6-1.2 (Set of two 6- by 12-inch cylinders): 
• The first digit indicates method 2 storage for curing. 
• The second two digits indicate that the cylinder is to be tested at 14 days. 
• The 2/2 set indicates that it is the No. 2 cylinder of a group of 2 cylinders. 
• The last four spaces are reserved for any project coding consisting of numbers, 

letters or a combination. 
Note if one sample card is made for the two cylinders, the third symbol on the card 
would be 1,2/2. 
Example 6-1.3.  Sample Cylinder Label (Set of three 4- by 8-inch cylinders) 
Contract No. 03-100844 
Sample No. 2-07-3/3_ _ _ _ 
Date Cast _____________ 
Structure ID: 59-5629L 
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For sample shown in Example 6-1.3 (Set of three 4- by 8-inch cylinders) 
• The first digit indicates method 2 storage for curing. 
• The second two digits indicate that the cylinder is to be tested at 7 days. 
• The 3/3 set indicates that it is the No. 3 cylinder of a group of 3 cylinders. 
• The last four spaces are reserved for any project coding consisting of numbers, 
letters or a combination. 
Note if one sample card is made for the three cylinders, the third symbol on the card 
would be 1,2,3/3. 

6-104 Shipping of Field Samples 
Based on turnaround time needed to receive a test result, ship samples from the job 
site to the laboratory using the most economical mode of transportation available 
consistent with the time element involved. Do not accumulate samples at the project 
site to save transportation costs. 
Concrete cylinders are shipped to the laboratory in accordance with California Test 
540, “Method of Test for Making and Curing Concrete Test Specimens in the Field.” 
Cylinders are shipped without removing the mold and are packed in cardboard 
containers available at the district warehouse. 
If the district laboratory is equipped to test concrete cylinders, they should be shipped 
there. Otherwise cylinders may be delivered either to the Southern Regional Lab at 
13970 Victoria Street, Fontana, CA 92336, or METS at 5900 Folsom Boulevard, 
Sacramento, CA 95819, whichever is more convenient. Ship concrete cylinders within 
the time limits specified in California Test 540 or the test result cannot be used as an 
acceptance test. 
Shipping costs to district materials laboratories, the Southern Regional Lab, or METS, 
are to be prepaid. 

6-105 Acceptance Records 
Keep records of all samples and tests in the project files as permanent job records. 
Monitor acceptance testing frequency, results, and timelines by using Form CEM-
3701, “Test Result Summary.” Corrective action or retesting of failing tests must be 
noted in the “Remarks” column of the form. 
Documentation of the reason materials represented by failing tests were incorporated 
into the project must be included in the project files. For more information on 
procedures to follow in the case of failing tests, refer to Section 3-6, “Control of 
Materials,” of this manual. 
It is not necessary to secure separate samples for each project when two or more 
projects receive materials from the same source. File a copy of the test report with 
each project. 

6-106 Project Materials Certification 
When construction work on the project is complete, prepare Form CEM-6302, “Final 
Materials Certification.” Use the form to certify that, other than for the exceptions listed 
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on the form, the results of tests performed on acceptance samples show that the 
materials used in the work controlled by sampling and testing conform to the approved 
plans and specifications.  
If exceptions exist, check the exceptions box and note all nonconforming materials on 
the form. The following are examples of nonconforming materials that must be noted 
as exceptions:  
• Materials accepted by applying a specified pay factor or deficiency adjustment, 

such as for hot mix asphalt, concrete pavement, or rapid-strength concrete.  
• Materials out of “operating range” but within “contract compliance” for which a 

specified payment deduction was made.  
• Materials not in compliance with the as-bid contract plans or specifications for 

which a change order was approved to accept the material.  
• Materials that require certificates of compliance but one or more have not been 

submitted.  
Sign the form and put the original in the project files. Send a copy to district 
Construction and, if the project is subject to Federal Highway Administration (FHWA) 
construction oversight activities, send a copy to the FHWA California division 
administrator. The name and address of the FHWA California division administrator is 
available at:  

https://www.fhwa.dot.gov/cadiv/directory.cfm 

6-107 Materials Acceptance Sampling and Testing 
Sampling and testing materials and products must be in accordance with contract 
specifications. Sampling and testing are of equal importance for assuring materials 
and products meet acceptance specifications. 
The tables that make up Table 6-1.4, “Materials Acceptance Sampling and Testing 
Requirements,” contain Caltrans’ minimum sampling and testing requirements for 
materials acceptance. The frequency of sampling and testing indicated in the tables is 
to be used under normal conditions. Materials that are marginal in meeting the 
specifications should be sampled and tested on a more frequent basis. Request 
“Priority” testing for samples taken on potentially marginal materials. 
When shown in the tables that testing frequencies may be adjusted, document any 
adjustment in a “Memo to File.” Place the “Memo to File” in the appropriate part of 
Category 37, “Initial Tests and Acceptance Tests,” of the project files. 
Adherence to the sample size requirements shown in the tables will prevent 
unnecessary delays and expense of obtaining supplementary samples to complete 
tests. 
Refer to Section 6-105 “Acceptance Records,” of this manual for documenting 
acceptance tests results. For more information on procedures to follow in the case of 
failing tests, refer to Section 3-6, “Control of Materials,” of this manual. 

https://www.fhwa.dot.gov/cadiv/directory.cfm
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Table 6-1.4.  Materials Acceptance Sampling and Testing Requirements:  
Earthwork (Standard Specifications Section 19) (1 of 3) 

Test Test 
Method 

Sample Size 
& Container 

Size 

Sampling 
Location 
(Note 1) 

Acceptance 
Test Frequency Remarks 

STRUCTURE BACKFILL (Section 19-3.02C) 

Sieve 
Analysis 

California 
Test 202 50 lb  Materials site 

or stockpile 

1 every 3,000 
tons or 2,000 cu 
yd 

If uniform material is 
within specification 
limits, test frequency 
may be decreased to 1 
per day 

Sand 
Equivalent 

California 
Test 217 50 lb Materials site 

or stockpile 

1 every 3,000 
tons or 2,000 cu 
yd 

If uniform material is 
within specification 
limits, test frequency 
may be decreased to 1 
per day 

Relative 
Compaction 

California 
Test 231 

Sample for 
California 
Test 216 

Project site in 
accordance 
with California 
Test 231 

1 every 2,000 sq 
yd and test 
compaction at 
every 8 in. of 
thickness 

Relative compaction 
test is required at each 
location structure 
backfill is placed 

Maximum 
Wet 
Density 

California 
Test 216 35 lb  

Relative 
compaction 
test site 
locations 

1 every relative 
compaction test 

Wet common-
composite test 
maximum value may be 
used in accordance 
with California Test 231 

PERVIOUS BACKFILL MATERIAL (Section 19-3.02D) 

Sieve 
Analysis 

California 
Test 202 50 lb  Stockpile 

1 every 3,000 
tons or 2,000 cu 
yd 

If uniform material 
within specification 
limits, test frequency 
may be decreased to 1 
per day 

COMPACTION (Section 19-5) 

R-Value California 
Test 301 50 lb  Project site 

Test to verify R-
value if differing 
site conditions 
are encountered 

If R-value testing in the 
materials report is 
incomplete because of 
preproject conditions, 
then test to verify 
design R-value 

Relative 
Compaction 

California 
Test 231 

Sample for 
California 
Test 216 

California 
Test 216 

1 every 2,000 sq 
yd 

No Data 

Maximum 
Wet Density 

California 
Test 216 35 lb  

Relative 
compaction 
test site 
locations 

1 every relative 
compaction test 

No Data 
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Table 6-1.4.  Materials Acceptance Sampling and Testing Requirements: 
Earthwork (Standard Specifications Section 19) (2 of 3) 

Test Test 
Method 

Sample Size 
& Container 

Size 

Sampling 
Location 

(See Note 1) 

Acceptance 
Test 

Frequency 
Remarks 

EMBANKMENT CONSTRUCTION (Section 19-6) 

Relative 
Compaction 

California 
Test 231 

Sample for 
California 
Test 216 

Project site in 
accordance 
with California 
Test 231 

1 every 2,000 
sq yd and test 
compaction at 
every 8 in. of 
thickness 

 

Maximum Wet 
Density  

California 
Test 216 35 lb 

Relative 
compaction 
test site 
locations 

1 every 
relative 
compaction 
test 

Wet common-
composite test 
maximum value may 
be used in 
accordance with 
California Test 231 

GEOSYNTHETIC REINFORCED EMBANKMENT (Section 19-6.02B) 

Plasticity Index California 
Test 204 50 lb Materials site 

or stockpile 
1 per source 
before use 

No Data 

pH California 
Test 643 50 lb Materials site 

or stockpile 
1 per source 
before use 

No Data 

Sieve Analysis California 
Test 202 50 lb Stockpile 

Before use, 
1 every 3,000 
tons or 2,000 
cu yd 

If material is uniform 
and well within 
specification limits, 
the test frequency 
may be decreased to 
1 per day 

BORROW MATERIAL (Section 19-7) 

R-Value California 
Test 301 50 lb Import borrow 

source 1 per source 

Test for R-value only 
when an R-value is 
specified for import 
borrow in the special 
provisions; if 
material at import 
borrow source is not 
uniform, increase 
testing frequency 
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Table 6-1.4.  Materials Acceptance Sampling and Testing Requirements: 
Earthwork (Standard Specifications Section 19) (3 of 3) 

Test Test 
Method 

Sample Size 
& Container 

Size 

Sampling 
Location 
(Note 1) 

Acceptance 
Test 

Frequency 
Remarks 

SHOULDER BACKING (Section 19-9) 

Crushed 
Particles 

California 
Test 205 50 lb  Materials site 

or stockpile 
1 per project 
before use  No Data 

Durability California 
Test 229 50 lb  Materials site 

or stockpile 
1 per project 
before use No Data 

Unit Weight 

California 
Test 212 
Rodding 
Method 

50 lb  Materials site 
or stockpile 

1 per project 
before use No Data 

Sieve 
Analysis 

California 
Test 202 50 lb  Materials site 

or stockpile 

1 every 3,000 
tons or 2,000 
cu yd 

If uniform 
material is within 
specification 
limits, test 
frequency may 
be decreased to 
1 per day 

Sand 
Equivalent 

California 
Test 217 50 lb Materials site 

or stockpile 

1 every 3,000 
tons or 2,000 
cu yd 

If uniform 
material is within 
specification 
limits, test 
frequency may 
be decreased to 
1 per day 

Note: 
1. Refer to California Test 125 for sampling procedures. 
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Table 6-1.5.  Materials Acceptance Sampling and Testing Requirements: 
Stabilized Soils (Standard Specifications Section 24) (1 of 3)  

Test Test Method 
Sample 
Size & 

Container 
Size 

Sampling 
Location 
(Note 1) 

Acceptance 
Test 

Frequency 
Remarks 

LIME (Section 24-2.02) 

Various 
properties 

See Standard 
Specifications 
Section 24-2.02 

One 10-lb 
sample for 
each type 
and source 
of lime;  
use a 2-qt 
airtight 
container 

Initial sample 
provided by 
contractor; 
subsequent 
sampling from 
mid-point of 
delivery 

Each 100 tons 
of lime, 2 per 
day maximum 

Must be on an 
Authorized Material 
List and certificate of 
compliance must 
accompany each 
shipment; 
recommend 1 
acceptance test per 
5 samples of lime 

LIME TREATMENT 
DETERMINATION OF LIME APPLICATION RATE (Section 24-2.01D) 

Unconfined 
Compressive 
Strength 

California Test 
373 100 lb 

Native soils; 
test each type 
of material to 
be treated 

Before soil 
stabilization 
work and if 
source of lime 
changes 

To determine 
appropriate lime 
content 

Optimum 
Moisture 
Content 

California Test 
373 100 lb 

Native soils; 
test each type 
of material to 
be treated 

Before soil 
stabilization 
work 

No data 

VERIFICATION OF LIME APPLICATION RATE AND STABILIZED SOIL MIXTURE (Section 24-2.01D) 

Lime 
Application 
(Dry Form) 

Calibrated tray 
method or equal 

Building 
paper or 
pan of 
known 
area 

Surface 
receiving lime 

Each 40,000 sq 
ft, 
2 per day 
minimum 

To determine if 
application rate is 
within ± 5% of 
ordered application 
rate 

Lime 
Application 
(Slurry Form) 

Volumetric 
measurement 
that is then 
reduced to lime 
weight 

Deter- 
mined over 
known 
area 

Slurry holding 
tank 

Each 40,000 sq 
ft,  
2 per day 
minimum 

To determine if 
application rate is 
within ± 5% of 
ordered application 
rate 

Uniformity of 
Mixed 
Stabilized 
Soil 

Phenolphthalein 
alcohol indicator 
solution spray 

N/A Representative 
areas 

Each day at five 
separate 
locations 

Taken after 
completion of initial 
mixing 
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Table 6-1.5.  Materials Acceptance Sampling and Testing Requirements: 
Stabilized Soils (Standard Specifications Section 24) (2 of 3)  

Test Test Method 
Sample 
Size & 

Container 
Size 

Sampling 
Location 
(Note 1) 

Acceptance 
Test 

Frequency 
Remarks 

VERIFICATION OF LIME APPLICATION RATE AND STABILIZED SOIL MIXTURE (Section 24-2.01D) 

Moisture 
Content of 
Mixed 
Stabilized 
Soil 

California Test 
226 

0.25 lb 
each 
sample 

Representa- 
tive areas at 
mid depth 

Each day at five 
separate 
locations to 
verify 
contractor’s 
quality control 
tests 

Taken during 
mellowing period 

Gradation of 
Mixed 
Stabilized 
Soil 

California Test 
202 25 lb Representa- 

tive areas 

1 every 4,000 
sq yd, 1 per day 
minimum 

Taken before 
compaction 

MIXED STABILIZED SOIL (Sections 24-2.01 and 24-2.03) 

Relative 
Compaction 

California Test 
231 

Sample for 
California 
Test 216 

Project site in 
accordance 
with California 
Test 231 

1 every 2,000 sq 
yd and test 
compaction at 
every 6 in. of 
thickness 

No Data 

Maximum 
Wet Density 

California Test 
216 35 lb  

Relative 
compaction 
test site 
locations 

1 every relative 
compaction test 

Wet common-
composite test 
maximum value 
may be used in 
accordance with 
California Test 231 

Dimensions Measurement N/A 

Random 
locations in 
place after 
compaction 

As necessary for 
verification of 
stabilized soil 
thickness and 
surface grades 

No Data 
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Table 6-1.5.  Materials Acceptance Sampling and Testing Requirements: 
Stabilized Soils (Standard Specifications Section 24) (3 of 3)  

Test Test Method 
Sample 
Size & 

Container 
Size 

Sampling 
Location 
(Note 1) 

Acceptance 
Test 

Frequency 
Remarks 

CURING SEAL-ASPHALTIC EMULSION (Section 24-1.02C) 

Various 
properties 
based on 
asphaltic 
emulsion 
type used 

Based on 
asphaltic 
emulsion type 
used; see 
Standard 
Specifications 
Section 94 

1 liter (or 
1 qt) 
wide-
mouth 
plastic 
bottle with 
screw on 
lids that 
are 
sealed 
with tape 

Sampling line 
leading to the 
spray bar 

1 each shipment 

Each shipment 
must be 
accompanied by a 
certificate of 
compliance; 
recommend 1 
random test from 
samples taken 

Note: 
1. Refer to California Test 125 for sampling procedures. 
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Table 6-1.6.  Materials Acceptance Sampling and Testing Requirements: 
Aggregate Subbases (Standard Specifications Section 25) 

Test Test 
Method 

Sample Size 
& Container 

Size 

Sampling 
Location 
(Note 1) 

Acceptance 
Test 

Frequency 
Remarks 

AGGREGATE SUBBASE 

Gradation 
(Sieve Analysis)  

California 
Test 202 50 lb  Windrow or 

roadway 

Every 3,000 
tons or 2,000 
cu yd (See 
Note 2) 

If uniform material is 
within specification 
limits, frequency 
may be decreased to 
1 test per day 

Sand Equivalent California 
Test 217 50 lb  Windrow or 

roadway 

Every 3,000 
tons or 2,000 
cu yd (See 
Note 2) 

If uniform material 
within specification 
limits, frequency 
may be decreased to 
1 test per day 

R-Value California 
Test 301 50 lb  Windrow or 

roadway 

Every 3,000 
tons or 2,000 
cu yd 

R-value testing may 
be reduced to 1 
acceptance test per 
project when test 
records demonstrate 
that comparable 
material from the 
same source meets 
minimum R-value 
requirements 

Relative 
Compaction 

California 
Test 231 

Sample for 
California 
Test 216 

Roadway in 
accordance 
with California 
Test 231  

Every 2,000 sq 
yd No Data 

Maximum Wet 
Density 

California 
Test 216 35 lb  

Relative 
compaction 
test site 
locations 

Every 2,000 sq 
yd 

Wet common-
composite test 
maximum value may 
be used in 
accordance with 
California Test 231 

Dimensions N/A N/A Random 
locations 

As necessary 
for acceptance 

Verify thickness of 
aggregate subbase 

Notes: 
1. Refer to California Test 125 for sampling procedures. 
2. If material is outside the specification limits, sample and test representative material 

every 500 cu yd so that deductions may be taken for noncompliant material. 
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Table 6-1.7.  Materials Acceptance Sampling and Testing Requirements: 
Aggregate Bases (Standard Specifications Section 26) 

Test Test 
Method 

Sample 
Size & 

Container 
Size 

Sampling 
Location 
(Note 1) 

Acceptance Test 
Frequency Remarks 

AGGREGATE BASES  

Gradation 
(Sieve 
Analysis)  

California 
Test 202 50 lb  Windrow or 

roadway 

Every 3,000 tons 
or 2,000 cu yd 
(See Note 2) 

If uniform material is within 
specification limits, 
frequency may be 
decreased to 1 test per 
day 

Sand 
Equivalent 

California 
Test 217 50 lb  Windrow or 

roadway 

Every 3,000 tons 
or 2,000 cu yd 
(See Note 2) 

If uniform material is within 
specification limits, 
frequency may be 
decreased to 1 test per 
day 

Resistance 
Value (R-
Value) 

California 
Test 301 50 lb  Windrow or 

roadway 
Every 3,000 tons 
or 2,000 cu yd 

R-value testing may 
reduced to 1 acceptance 
test per project when test 
records demonstrate that 
comparable material from 
the same source meets 
minimum R-value 
requirements 

Durability 
Index 

California 
Test 229 50 lb  Windrow or 

roadway 1 per project Durability test not required 
for Class 3 aggregate base 

Moisture California 
Test 226 25 lb  

Materials 
site or 
stockpile 

2 daily when 
aggregate base is 
paid for by weight 

No Data 

Relative 
Compaction 

California 
Test 231 

Sample for 
California 
Test 216 

Roadway in 
accordance 
with 
California 
Test 231  

Every 2,000 sq yd No Data 

Maximum 
Wet 
Density 

California 
Test 216 35 lb  

Relative 
compaction 
test site 
locations 

Every 2,000 sq yd 

Wet common-composite 
test maximum value may 
be used in accordance 
with California Test 231 

Dimensions N/A N/A Random 
locations 

As necessary for 
acceptance 

Verify thickness of 
aggregate base 

Notes: 
1. Refer to California Test 125 for sampling procedures. 
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2. If material is outside the specification limits, sample and test representative material every 
500 cu yd so that deductions may be taken for noncompliant material.  
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Table 6-1.8.  Materials Acceptance Sampling and Testing Requirements:  
Cement Treated Bases (Standard Specifications Section 27) (1 of 3)  

Test Test Method 
Sample 
Size & 

Container 
Size 

Sampling 
Location 
(Note 1) 

Acceptance 
Test 

Frequency 
Remarks 

CEMENT TREATED BASE Class A or Class B 
AGGREGATE 

Gradation 
(Sieve 
Analysis) 

California 
Test 202, 
California 
Test 105 

40 lb  
Plant, truck, 
windrow, or 
roadway 

1 every 3,000 
tons or 2,000 
cu yd, 
minimum 1 per 
day of 
production 

No Data 

Sand 
Equivalent 

California 
Test 217 40 lb  

Plant, truck, 
windrow, or 
roadway 

1 every 3,000 
tons or 2,000 
cu yd, 
minimum 1 per 
day of 
production 

No Data 

AGGREGATE Class B 
R-Value 
(with and 
without 
cement) 

California 
Test 301 

100 lb for 
aggregate 
qualifica-
tion 

Windrow or 
roadway 

Before 
production No Data 

CEMENT Type II Portland Cement 

Various 
properties 
must comply 
with Standard 
Specifications 
Section 90-
1.02B(2) 

See Standard 
Specifications 
Section 90-
1.02B(2) 

8 lb 

Cement 
treated base 
plant or 
cement 
spreader 

1 each 100 
tons of 
cement, 2 per 
day maximum 

Recommend 1 
acceptance test per 
project for cement 
from approved 
suppliers and 
certificate of 
compliance with 
each shipment 

WATER 

Chlorides  California 
Test 422 

Clean 2-qt 
plastic jug 
with lined, 
sealed lid  

1 per source; 
at point of 
use 

 
Water supplies for 
domestic use do not 
need to be tested 
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Table 6-1.8.  Materials Acceptance Sampling and Testing Requirements: 
Cement Treated Bases (Standard Specifications Section 27) (2 of 3) 

Test Test Method 
Sample 
Size & 

Container 
Size 

Sampling 
Location 
(Note 1) 

Acceptance 
Test 

Frequency 
Remarks 

WATER (Cont.) 

Sulfates California 
Test 417 

Clean 2-qt 
plastic jug 
with lined, 
sealed lid  

1 per source; 
at point of 
use 

 
Water supplies for 
domestic use do not 
need to be tested 

COMPLETED MIX Class A 

Compressive 
Strength 

California 
Test 312 

See 
California 
Test 312, 
Part II 

Windrow or 
roadway 
before 
compaction 

1 per day 

If first 3 days of 
production test 
records demonstrate 
materials are in 
compliance, 
recommend test 
every 5 days of 
production 

COMPLETED MIX Class B 

R-Value California 
Test 301 50 lb  

Windrow or 
roadway 
before 
compaction 

1 every 3,000 
tons or 2,000 
cu yd  

Recommend R-
value testing be 
reduced to 1 every 
10,000 cu yd when 
test records 
demonstrate that 
material from the 
same source, and 
having comparable 
grading and sand 
equivalent values, 
meets the minimum 
R-value 
requirements 
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Table 6-1.8.  Materials Acceptance Sampling and Testing Requirements: 
Cement Treated Bases (Standard Specifications Section 27) (3 of 3) 

Test Test 
Method 

Sample Size 
& Container 

Size 

Sampling 
Location 
(Note 1) 

Acceptance 
Test 

Frequency 
Remarks 

COMPLETED MIX Class A and Class B 

Cement 
Content 

California 
Test 338 

See California 
Test 338,  
Part I 

Windrow or 
roadway 
before 
compaction 

1 every 
1,500 tons 
or 1,000 cu 
yd, 
minimum 1 
per day of 
production  

No Data 

Optimum 
Moisture 

California 
Test 312 

See California 
Test 312 

Windrow or 
roadway 

Before 
production No data 

Moisture 
Content 

California 
Test 226 

10 lb in 
sealed 
container 

Roadway 
before 
compaction 

2 daily No data 

Relative 
Compaction 

California 
Test 312 or 
231 

Sample for 
California 
Test 216 

Roadway in 
accordance 
with California 
Test 231 

1 every 
2,000 sq yd  No data 

Maximum 
Wet Density 

California 
Test 216, 
California 
Test 312 

35 lb  

Relative 
compaction 
test site 
locations 

1 every 
2,000 sq yd 

Wet common-
composite test 
maximum value may 
be used in 
accordance with 
California Test 231 

Dimensions N/A N/A Random 
locations 

As 
necessary 
for 
acceptance 

Verify thickness of 
cement treated base 

Note: 
1. Refer to California Test 125 for sampling procedures. 
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Table 6-1.9.  Materials Acceptance Sampling and Testing Requirements: 
Concrete Bases (Standard Specifications Section 28)  
Lean Concrete Base  

Test Test 
Method 

Sample Size 
& Container 

Size 

Sampling 
Location 
(Note 1) 

Acceptance 
Test 

Frequency 
Remarks 

LEAN CONCRETE BASES 

Compressive 
strength (7-
days) 

ASTM C39 
6 cylinders - 
6x12 in. - 3 
tests 

Concrete 
truck 
discharge 
chute 

1,000 cu yd or 
1 day's 
production if 
less than 
1,000 cu yd 

No Data 

Compressive 
strength (3-
days) 

ASTM C39 
6 cylinders 
6x12 in. - 3 
tests 

Concrete 
truck 
discharge 
chute 

1,000 cu yd or 
1 day's 
production if 
less than 
1,000 cu yd 

Optional test 
to qualify for a 
transverse 
contraction 
joint waiver 

RAPID STRENGTH CONCRETE BASE 

Modulus of 
rupture (7-
days) 

California 
Test 524 

3 beams - 
6x6x20 inches 

Concrete 
truck 
discharge 
chute 

1 per 500 cu 
yd or 1 day’s 
production if 
less than 500 
cu yd 

No Data 

LEAN CONCRETE BASE RAPID SETTING 

Compressive 
strength (7-
days) 

California 
Test 521 

6 cylinders - 
6x12 in. - 3 
tests 

Concrete 
truck 
discharge 
chute 

1 per 500 cu 
yd or 1 day’s 
production if 
less than 500 
cu yd 

No Data 

CONCRETE BASE 

Modulus of 
rupture (7-
days) 

California 
Test 523 

2 beams of 
6x6x32 in. for 
centerpoint 
loading or  
6x6x20 in. for 
third-point 
loading 

Concrete 
truck 
discharge 
chute 

1,000 cu yd or 
1 day's 
production if 
less than 
1,000 cu yd 

No Data 

Dimensions N/A N/A Random 
locations 

As necessary 
for acceptance 

Verify 
thickness of 
base 
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Note: 
1. Refer to California Test 125 for sampling procedures. 



California Department of Transportation  Construction Manual  June 2021  
Sample Types and Frequencies Page 6-1.29 

Table 6-1.10.  Materials Acceptance Sampling and Testing Requirements: 
Treated Permeable Bases (Standard Specifications Section 29)  
Asphalt Treated Permeable Base (ATPB) (1 of 4) 

Test Test Method Sample Size & 
Container Size 

Sampling 
Location 
(Note 1) 

Acceptance 
Test 

Frequency 
Remarks 

AGGREGATE 

Percentage 
Crushed 
Particles 

California 
Test 205 

Combined two 
40-lb canvas 
bags (See Note 
2) or 
Batch 160 lb 
(proportioned 
per bin 
percentages) 

Plant 

Before 
production 
and minimum 
1 random for 
every 50,000 
tons or less of 
paving 

No Data 

Los Angeles 
Rattler 
(at 500 
revolutions) 

California 
Test 211 

Combined two 
40-lb canvas 
bags (See Note 
2) or 
Batch 160 lb 
(proportioned 
per bin 
percentages) 

Plant 

Before 
production 
and minimum 
1 random for 
every 50,000 
tons or less of 
paving 

No Data 

Film Stripping California 
Test 302 

Combined two 
40-lb canvas 
bags (See Note 
2) or 
Batch 160 lb 
(proportioned 
per bin 
percentages) 

Plant 

Before 
production 
and minimum 
1 random for 
every 50,000 
tons or less of 
paving 

No Data 

Gradation 
(Sieve 
Analysis) 

California 
Test 202 

Combined two 
20-lb canvas 
bags (See Note 
3) or 
Batch 40 lb 
(proportioned 
per bin 
percentages) 

Plant  
1 for every 4 
hours of 
production  

No Data 
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Table 6-1.10.  Materials Acceptance Sampling and Testing Requirements: 
Treated Permeable Bases (Standard Specifications Section 29)  
Asphalt Treated Permeable Base (ATPB) (2 of 4) 

Test Test Method Sample Size & 
Container Size 

Sampling 
Location 
(Note 1) 

Acceptance 
Test 

Frequency 
Remarks 

AGGREGATE (Cont.) 

Cleanness 
Value 

California 
Test 227 

Combined two 
20-lb canvas 
bags (See Note 
3) or 
Batch 40 lb 
(proportioned 
per bin 
percentages) 

Plant  
1 for every 4 
hours of 
production  

Recommend 1 
acceptance 
test per day if 3 
consecutive 
results exceed 
62 

ASPHALT 

Various 
properties 
based on 
asphalt type 
used; see 
Standard 
Specifications 
Section 92 

Based on 
asphalt type 
used; see 
Standard 
Specifications 
Section 92 

1-qt double-seal 
friction-top  
metal cylindrical 
shaped can 

Asphalt feed 
line 
connecting 
plant 
storage 
tanks  

1 per day 

Certificate of 
compliance 
required for 
each shipment; 
if asphalt 
binder source 
is not on 
approved list, 
sample and 
test asphalt 
before use 

COMPLETED MIX 

Asphalt 
Content 

California 
Test 382 

40 lb in metal 
containers  

Plant, truck, 
windrow, or 
roadbed 

1 for every 4 
hours of 
production 

No Data 

AGGREGATE 

Los Angeles 
Rattler 
(loss at 500 
revolutions) 

California 
Test 211 50 lb  Plant 

Before 
production 
and minimum 
1 random for 
every 25,000 
cu yd 

No Data 

Soundness California 
Test 214 50 lb  Plant No Data No Data 

Sieve Analysis 
(Gradation) 

California 
Test 202 40 lb  Plant 

1 for every 4 
hours of 
production;  
(See Note 4) 

No Data 
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Table 6-1.10.  Materials Acceptance Sampling and Testing Requirements: 
Treated Permeable Bases (Standard Specifications Section 29) 
Asphalt Treated Permeable Base (ATPB) (3 of 4) 

Test Test Method 
Sample Size & 
Container Size 

Sampling 
Location 

(See Note 1) 

Acceptance 
Test 

Frequency 
Remarks 

AGGREGATE (Cont.) 
Cleanness 
Value 

California Test 
227 No Data No Data No Data No Data 

CEMENT 
Cement, 
various 
properties;  
must comply 
with Standard 
Specifications 
Section 90-
1.02B(2) 

Must comply 
with Standard 
Specifications 
Section 90-
1.02B(2) 

8 lb Concrete 
plant 

1 for each 
100 tons, 2 
per day max 

Recommend 1 
acceptance test 
per project for 
cement from 
approved 
suppliers with 
certificate of 
compliance 

WATER  

Chlorides California Test 
422 

Clean 2-qt 
plastic jug with 
lined, sealed lid 
At point of use; 
see Remarks 

1 per source  

Water supplies 
for domestic 
use do not need 
to be tested 

Sulfates California Test 
417 

Clean 2-qt 
plastic jug with 
lined, sealed lid 
At point of use; 
see Remarks 

1 per source  

Water supplies 
for domestic 
use do not need 
to be tested 

Setting Time 
ASTM C 191 
or 
ASTM C 266 

Contact METS 
for required 
quantity of water 
sample 

At point of 
use 1 per source 

Water supplies 
for domestic 
use do not need 
to be tested 

Mortar 
Compressive 
Strength 

ASTM C109 
Contact METS 
for required 
quantity of water 
sample 

At point of 
use 1 per source 

Water supplies 
for domestic 
use do not need 
to be tested 

Coloring 
Agents 

Must comply 
with Standard 
Specifications 
Section 90-
1.02D 

Contact METS 
for required 
quantity of water 
sample 

At point of 
use 1 per source 

Water supplies 
for domestic 
use do not need 
to be tested 
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Table 6-1.10.  Materials Acceptance Sampling and Testing Requirements: 
Treated Permeable Bases (Standard Specifications Section 29) 
Asphalt Treated Permeable Base (ATPB) (4 of 4) 

Test Test Method 
Sample Size & 
Container Size 

Sampling 
Location 
(Note 1) 

Acceptance 
Test 

Frequency 
Remarks 

WATER  

Alkalis 

Must comply 
with Standard 
Specifications 
Section 90-
1.02D 

Contact METS 
for required 
quantity of water 
sample 

At point of 
use 1 per source 

Water supplies 
for domestic 
use do not 
need to be 
tested 

Specific 
Gravity 

Must comply 
with Standard 
Specifications 
Section 90-
1.02D 

Contact METS 
for required 
quantity of water 
sample 

At point of 
use 1 per source 

Water supplies 
for domestic 
use do not 
need to be 
tested 

Notes: 
1. Refer to California Test 125 for sampling procedures. 
2. Store one 40-lb canvas bag for dispute resolution. 
3. Store one 20-lb. canvas bag for dispute resolution. 
4. If test records determine that aggregate gradation or cleanness value is close to 

specification limit or outside the specification limits, sample and test concrete every 
300 cu yd so that deductions may be taken for noncompliant material. 
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Table 6-1.11.  Materials Acceptance Sampling and Testing Requirements:  
Reclaimed Pavement (Standard Specifications Section 30)  

Test Test Method 
Sample Size 
& Container 

Size 

Sampling 
Location 
(Note 1) 

Acceptance 
Test 

Frequency 
Remarks 

PULVERIZED ROADBED (Section 30-2) 

Thickness 
Thickness- 
Field 
Measurement 

Field 
Measurement 

Random 
location 3 per lot No Data 

Relative 
Compaction  
(% min) 
 

California Test 
231 

Sample for 
California 
Test 216 

In 
accordance 
with 
California 
Test 231 

1 every 
2,000 sq yd 
and test 
compaction 
at every 6 in. 
of thickness 

No Data 

FULL DEPTH RECLAMATION–FOAMED ASPHALT (Section 30-3) 

Relative 
Compaction  
(% min) 
 

California Test 
231 

Sample for 
California 
Test 216 

In accordance 
with California 
Test 231 

1 every 
2,000 sq yd 
and test 
compaction 
at every 6 in. 
of thickness 

No Data 

Thickness Thickness 

California 
Test 531. 
4- or 6-in.-
diameter 
core, full 
thickness 

3 random 
locations per 
lot 

See Section 
4-4004 of 
this manual 

No Data 

FULL DEPTH RECLAMATION—Cement (Section 30-4) 

Thickness 
Thickness- 
Core thickness 
measurement 

California 
Test 531, 
4- or 6-in.-
diameter 
core, full 
thickness 

3 random 
locations per 
lot 

See Section 
4-4004 of 
this manual 

No Data 

Cement 
application 
rate 

Calibrated tray 
or equal 

Building 
paper or pan 
of known 
area 

Surface 
receiving 
cement 

Each 40,000 
sq ft, 2 per 
day 
minimum 

To 
determine if 
application 
rate is 
within ± 5% 
of mix 
design rate 

Relative 
Compaction  
(% min) 
 

California Test 
231 

Sample for 
California 
Test 216 

In accordance 
with California 
Test 231 

1 every 
2,000 sq yd 
and test 
compaction 
at every 6 in. 
of thickness 

No Data 
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Notes: 
1. Refer to California Test 125 for sampling procedures. 
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Table 6-1.12.  Materials Acceptance Sampling and Testing Requirements: 
Bituminous Seals (Standard Specifications Section 37) (1 of 9)  

Test Test Method 
Sample Size 
& Container 

Size 

Sampling 
Location 
(Note 1) 

Acceptance 
Test 

Frequency 
Remarks 

ASPHALTIC EMULSION AND ASPHALTIC EMULSION FOR FLUSH COAT 

Various 
properties in 
accordance 
with Section 37 
of Standard 
Specifications  

See Section 
37-
2.02A(4)(b)(ii) 
of Standard 
Specifications  

1 liter (or 1 
qt) wide-
mouth plastic 
bottle with 
screw on lids 
that are 
sealed with 
tape 

Transport 
tanker 

Each 
shipment 

Certificate of 
compliance 
required with 
each shipment 

Asphaltic 
emulsion 
spread rate 

CT 339 Per test 
method 

Full width 
of boot 
truck 

Once per 
project No Data 

POLYMER MODIFIED ASPHALTIC EMULSION 

Viscosity AASHTO T 
59 

1 liter (or 1 
qt) wide-
mouth plastic 
bottle with 
screw on lids 
that are 
sealed with 
tape 

Transport 
tanker 

Each 
shipment 

Certificate of 
compliance 
required with 
each shipment 

Sieve Test AASHTO T 
59 

1 liter (or 1 
qt) wide-
mouth plastic 
bottle with 
screw on lids 
that are 
sealed with 
tape 

Transport 
tanker 

Each 
shipment 

Certificate of 
compliance 
required with 
each shipment 

Demulsibility AASHTO T 
59 

1 liter (or 1 
qt) wide-
mouth plastic 
bottle with 
screw on lids 
that are 
sealed with 
tape 

Transport 
tanker 

Each 
shipment 

Certificate of 
compliance 
required with 
each shipment 
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Table 6-1.12.  Materials Acceptance Sampling and Testing Requirements: 
Bituminous Seals (Standard Specifications Section 37) (2 of 9)  

Test Test Method 
Sample Size 
& Container 

Size 

Sampling 
Location 
(Note 1) 

Acceptance 
Test 

Frequency 
Remarks 

POLYMER MODIFIED ASPHALTIC EMULSION (Cont.) 

Torsional 
Recovery 

California 
Test 332 

1 liter (or 1 
qt) wide-
mouth plastic 
bottle with 
screw on lids 
that are 
sealed with 
tape 

Transport 
tanker 

Each 
shipment 

Certificate of 
compliance 
required with 
each shipment 

Penetration AASHTO T 
49 

1 liter (or 1 
qt) wide-
mouth plastic 
bottle with 
screw on lids 
that are 
sealed with 
tape 

Transport 
tanker 

Each 
shipment 

Certificate of 
compliance 
required with 
each shipment 

Ring and Ball AASHTO T 
53 

1 liter (or 1 
qt) wide-
mouth plastic 
bottle with 
screw on lids 
that are 
sealed with 
tape 

Transport 
tanker 

Each 
shipment 

Certificate of 
compliance 
required with 
each shipment 
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Table 6-1.12.  Materials Acceptance Sampling and Testing Requirements: 
Bituminous Seals (Standard Specifications Section 37) (3 of 9)  

Test Test Method 
Sample Size 
& Container 

Size 

Sampling 
Location 
(Note 1) 

Acceptance 
Test 

Frequency 
Remarks 

ASPHALT MODIFIER FOR ASPHALT RUBBER BINDER 

Viscosity  ASTM D445 

1-qt round 
wide-mouth 
can with 
friction top lid 
or 1-qt 
rectangular 
can with 
screw-on lid 

Sample 
port on 
tanker 
truck 

1 random 
per project No Data 

Flash Point ASTM D92 

1-qt round 
wide-mouth 
can with 
friction top lid 
or 1-qt 
rectangular 
can with 
screw-on lid 

Sample 
port on 
tanker 
truck 

1 random 
per project  

Molecular 
Analysis ASTM D2007 

1-qt round 
wide-mouth 
can with 
friction top lid 
or 1-qt 
rectangular 
can with 
screw-on lid 

Sample 
port on 
tanker 
truck 

1 random 
per project  

CRUMB RUBBER MODIFIER FOR ASPHALT RUBBER BINDER 

Wire in CRM  
(max %) CT 385 

CRM scrap 
tire: 
Two 2.5 lb in 
gallon zip-lock 
bags 
 
CRM high 
natural: 
Two 2.5 lb in 
gallon zip-lock 
bags 

CRM bulk 
bag 

Minimum 1 
random per 
project  

No text 
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Table 6-1.12.  Materials Acceptance Sampling and Testing Requirements: 
Bituminous Seals (Standard Specifications Section 37) (4 of 9)  

Test Test Method 
Sample Size 
& Container 

Size 

Sampling 
Location 
(Note 1) 

Acceptance 
Test 

Frequency 
Remarks 

CRUMB RUBBER MODIFIER FOR ASPHALT RUBBER BINDER (Cont.) 

Fabric in CRM  
(max %) CT 385 

CRM scrap 
tire: 
Two 2.5 lb in 
gallon zip-lock 
bags 
 
CRM high 
natural: 
Two 2.5 lb in 
gallon zip-lock 
bags 

CRM bulk 
bag 

Minimum 1 
random per 
project  

No text 

CRM particle 
length  

CRM scrap 
tire: 
Two 2.5 lb in 
gallon zip-lock 
bags 
 
CRM high 
natural: 
Two 2.5 lb in 
gallon zip-lock 
bags 

CRM bulk 
bag 

Minimum 1 
random per 
project  

No text 

CRM specific 
gravity CT 208 No text No text No text No text 

Natural rubber 
content in high 
nature CRM (%) 

ASTM D297 No text No text No text No text 

ASPHALT RUBBER BINDER 

Cone Penetration ASTM D217 

1-qt double-
seal friction-
top metal 
cylindrical 
shaped can 

Asphalt 
feed line 
connecting 
to the 
HMA plant 

Production 
start-up 
evaluation 
and 1 
random per 
5 samples 

Certificate of 
compliance 
required with 
each shipment 
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Table 6-1.12.  Materials Acceptance Sampling and Testing Requirements: 
Bituminous Seals (Standard Specifications Section 37) (5 of 9)  

Test Test Method 
Sample Size 
& Container 

Size 

Sampling 
Location 
(Note 1) 

Acceptance 
Test 

Frequency 
Remarks 

ASPHALT RUBBER BINDER 

Resilience ASTM 
D5329xt 

1-qt double-
seal friction-
top metal 
cylindrical 
shaped can 

Asphalt 
feed line 
connecting 
to the 
HMA plant 

Production 
start-up 
evaluation 
and 1 
random per 
5 samples 

Certificate of 
compliance 
required with 
each shipment 

Softening point ASTM 
D36/D36M 

1-qt double-
seal friction-
top metal 
cylindrical 
shaped can 

Asphalt 
feed line 
connecting 
to the 
HMA plant 

Production 
start-up 
evaluation 
and 1 
random per 
5 samples 

Certificate of 
compliance 
required with 
each shipment 
t 

Asphalt Rubber 
Binder Viscosity ASTM D7741 

1 gal metal 
cylindrical 
shaped can 
with double-
seal friction 
top 

Asphalt 
storage 
tank 

The greater 
of 1 every 5 
lots or once 
a day 

For safety, 
engineer may 
witness 
contractor 
perform test 

Base Asphalt 
Binder Properties 

See Standard 
Specifications 
Section 92 

Five 1-qt 
double-seal 
friction-top 
metal 
cylindrical 
shaped can 

Asphalt 
storage 
tank 

The greater 
of 1 every 5 
lots or once 
a day 

Certificate of 
compliance 
required for 
each 
shipment; if 
asphalt binder 
source is not 
on approved 
list, test before 
use 

SCREENINGS/AGGREGATE FOR CHIP SEALS 

LA Rattler  California 
Test 211 

50 lb in 
canvas bags 
or 5-gal 
buckets 

Stockpile Once per 
project   No text 

% Crushed 
Particles 

AASHTO T 
335 

50 lb in 
canvas bags 
or 5-gal 
buckets 

Stockpile Once per 
project   No text 
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Table 6-1.12.  Materials Acceptance Sampling and Testing Requirements: 
Bituminous Seals (Standard Specifications Section 37) (6 of 9)  

Test Test 
Method 

Sample 
Size & 

Container 
Size 

Sampling 
Location 
(Note 1) 

Acceptance 
Test 

Frequency 
Remarks 

SCREENINGS/AGGREGATE FOR CHIP SEALS 

Film Stripping California 
Test 302 

50 lb in 
canvas 
bags or 5-
gal buckets 

Stockpile Once per 
project   No text 

Sieve Analysis California 
Test 202 30 lb  Stockpile Twice daily No text 

Cleanness  
Value 

California 
Test 227 30 lb  Stockpile Once daily No text 

SAND FOR FLUSH COAT 

Sieve Analysis California 
Test 202  25 lb  Stockpile Once per 

project No text 

CRACK TREATMENTS 

Crack Treatment Material 

Softening point ASTM 
D36 

2 each 3-lb 
minimum 
samples in 
silicone 
release 
boxes 

From 
crack 
treatment 
material 
dispensing 
wand 

Once per 
project 

Indicate the 
specified 
type of 
crack 
treatment 
material on 
the TL-0101 

Cone penetration ASTM 
D5329 

2 each 3-lb 
minimum 
samples in 
silicone 
release 
boxes 

From 
crack 
treatment 
material 
dispensing 
wand 

Once per 
project 

Indicate the 
specified 
type of 
crack 
treatment 
material on 
the TL-0101 

Resilience ASTM 
D5329 

2 each 3-lb 
minimum 
samples in 
silicone 
release 
boxes 

From 
crack 
treatment 
material 
dispensing 
wand 

Once per 
project 

Indicate the 
specified 
type of 
crack 
treatment 
material on 
the TL-0101 
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Table 6-1.12.  Materials Acceptance Sampling and Testing Requirements: 
Bituminous Seals (Standard Specifications Section 37) (7 of 9)  

Test Test 
Method 

Sample 
Size & 

Container 
Size 

Sampling 
Location 
(Note 1) 

Acceptance 
Test 

Frequency 
Remarks 

CRACK TREATMENTS (Cont.) 

Crack Treatment Material 

Tensile adhesion ASTM 
D5329 

2 each 3-lb 
minimum 
samples in 
silicone 
release 
boxes 

From 
crack 
treatment 
material 
dispensing 
wand 

Once per 
project 

Indicate the 
specified 
type of 
material on 
the TL-0101 

Asphalt compatibility ASTM 
D5329 

2 each 3-lb 
minimum 
samples in 
silicone 
release 
boxes 

From 
crack 
treatment 
material 
dispensing 
wand 

Once per 
project 

Indicate the 
specified 
type of 
material on 
the TL-0101 

Flexibility  ASTM 
D3111 

2 each 3-lb 
minimum 
samples in 
silicone 
release 
boxes 

From 
crack 
treatment 
material 
dispensing 
wand 

Once per 
project 

Indicate the 
specified 
type of 
material on 
the TL-0101 

Specific gravity ASTM 
D70 

2 each 3-lb 
minimum 
samples in 
silicone 
release 
boxes 

From 
crack 
treatment 
material 
dispensing 
wand 

Once per 
project 

Indicate the 
specified 
type of 
material on 
the TL-0101 

Sieve test 

See note 
in Section 
37-
6.01D(3) 
“Depart- 
ment 
Accep- 
tance” of 
the 
Standard 
Specifi- 
cations 

2 each 3-lb 
minimum 
samples in 
silicone 
release 
boxes 

From 
crack 
treatment 
material 
dispensing 
wand 

Once per 
project 

Indicate the 
specified 
type of 
material on 
the TL-0101 
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Table 6-1.12.  Materials Acceptance Sampling and Testing Requirements: 
Bituminous Seals (Standard Specifications Section 37) (8 of 9)  

Test Test Method 

Sample 
Size & 

Container 
Size 

Sampling 
Location 
(Note 1) 

Acceptance 
Test 

Frequency 
Remarks 

SAND FOR CRACK TREATMENT  

Sieve Analysis California 
Test 202  25 lb  Stockpile Once per 

project  

SLURRY SEAL AGGREGATE 

Los Angeles 
Rattler 
(loss at 500 
revolutions) 

California 
Test 211 50 lb  Stockpile Once per 

project No text 

Percentage of 
Crushed Particles 

California 
Test 205 50 lb  Stockpile Once per 

project No text 

Film Stripping California 
Test 302 50 lb  Stockpile Once per 

project No text 

Durability Index California 
Test 229 50 lb  Stockpile Once per 

project No text 

Sieve Analysis 

California 
Test 202, 
California 
Test 105 

30 lb  Stockpile Once daily No text 

Sand Equivalent California 
Test 217 30 lb  Stockpile Once daily No text 

MICRO-SURFACING AGGREGATES 

Los Angeles 
Rattler 
(loss at 500 
revolutions) 

California 
Test 211 50 lb  Stockpile Once per 

project  No text 

Percentage of 
Crushed Particles 

California 
Test 205 50 lb  Stockpile Once per 

project  No text 

Durability Index California 
Test 302 50 lb  Stockpile Once per 

project  No text 
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Table 6-1.12.  Materials Acceptance Sampling and Testing Requirements:  
Bituminous Seals (Standard Specifications Section 37) (9 of 9)  

Test Test Method 

Sample 
Size & 

Container 
Size 

Sampling 
Location 
(Note 1) 

Acceptance 
Test 

Frequency 
Remarks 

MICRO-SURFACING AGGREGATES (Cont.) 

Sieve Analysis California 
Test 202 30 lb  Stockpile Once daily  

Sand Equivalent California 
Test 217 30 lb  Stockpile Once daily  

Note: 
1. Refer to California Test 125 for sampling procedures. 
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Table 6-1.13.  Materials Acceptance Sampling and Testing Requirements:  
Asphalt Concrete (Standard Specifications Section 39) (1 of 14)  

Test Test 
Method 

Sample Size & 
Container Type 

Sampling 
Location 
(Note 1) 

Sampling 
Frequency 

Acceptance 
Test 

Frequency 
Remarks 

AGGREGATE: All Types of HMA 

Gradation 
(Sieve 
Analysis) 
(See Note 2) 

AASHTO T 
27, 
California 
Test 105, 
California 
Test 384 

Combined six 20-lb 
canvas bags 
(see See Note 3) 
or 
Batch 30 lb 
(proportioned per bin 
percentages) 

HMA plant 

For 
standard 
process, 1 
for each 
750 tons, 
1 per day 
minimum 
For 
statistical 
pay factor 
(SPF) 
process, 
per 
stratified 
random 
sampling 
plan 
(See Notes 
10 and 11) 

Production 
start-up 
evaluation. 
For standard 
process, 
minimum 1 
per day of 
paving  
For SPF 
process, test 
per stratified 
random 
sampling plan 
(See Note 14) 

No text 

Sand 
Equivalent 

AASHTO T 
176 

Combined six 20-lb 
canvas bags 
(See Note 3) 
or 
Batch 30 lb 
(proportioned per bin 
percentages) 

HMA plant 
or before 
lime 
treatment 

For 
standard 
process, 1 
for each 
750 tons, 
1 per day 
minimum, 
For SPF 
process, 
same 
frequency 
as 
gradations 

Production 
start-up 
evaluation. 
For standard 
process, 
minimum 1 
per day of 
paving 
For SPF 
process, test 
with gradation 
samples 
 

Not required 
for OGFC 
(open 
graded 
friction 
course) 
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Table 6-1.13.  Materials Acceptance Sampling and Testing Requirements:  
Asphalt Concrete (Standard Specifications Section 39) (2 of 14)  

Test Test 
Method 

Sample Size & 
Container Type 

Sampling 
Location 
(Note 1) 

Sampling 
Frequency 

Acceptance 
Test 

Frequency 
Remarks 

AGGREGATE: All Types of HMA 

Percent 
Crushed 
Particles 
(Coarse) 

AASHTO T 
335 

Combined six 20-lb 
canvas bags 
(See Note 3) 
or 
Batch 30 lb 
(proportioned per bin 
percentages) 

HMA plant 
or before 
lime 
treatment 

1 for each 
750 tons, 
1 per day 
minimum 
For the 
SPF 
process, 
see Note 
17 

Production 
start-up 
evaluation, 
and minimum 
1 random for 
every 25,000 
tons or less of 
paving 
For the SPF 
process, see 
Note 17 

No text 

Percent 
Crushed 
Particles 
(Fine) 

AASHTO T 
335 

Combined six 20-lb 
canvas bags 
(See Note 3) 
or 
Batch 30 lb 
(proportioned per bin 
percentages) 

HMA plant 
or before 
lime 
treatment 

1 for each 
750 tons, 
1 per day 
minimum 
For the 
SPF 
process, 
see Note 
17 

Production 
start-up 
evaluation, 
and minimum 
1 random for 
every 25,000 
tons or less of 
paving 
For the SPF 
process, see 
Note 17 

No text 

LA Rattler 
(500 
Revolutions) 

AASHTO T 
96 

Combined six 20-lb 
canvas bags 
(See Note 3) 
or 
Batch 30 lb 
(proportioned per bin 
percentages) 

HMA plant 
or before 
lime 
treatment 

1 for each 
750 tons, 
1 per day 
minimum 
For the 
SPF 
process, 
see Note 
17 

Production 
start-up 
evaluation, 
and minimum 
1 random for 
every 50,000 
tons or less of 
paving 
For the SPF 
process, see 
Note 17 

No text 
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Table 6-1.13.  Materials Acceptance Sampling and Testing Requirements:  
Asphalt Concrete (Standard Specifications Section 39) (3 of 14)  

Test Test 
Method 

Sample Size & 
Container Type 

Sampling 
Location 
(Note 1) 

Sampling 
Frequency 

Acceptance 
Test 

Frequency 
Remarks 

AGGREGATE: All Types of HMA (Cont.) 

LA Rattler 
(100 
Revolutions) 

AASHTO T 
96 

Combined six 20-lb 
canvas bags 
(See Note 3) 
or 
Batch 30 lb 
(proportioned per bin 
percentages) 

HMA plant 
or before 
lime 
treatment 

1 for each 
750 tons, 
1 per day 
minimum 
For the 
SPF 
process, 
see Note 
17 

Production 
start-up 
evaluation, 
and minimum 
1 random for 
every 50,000 
tons or less of 
paving 
For the SPF 
process, see 
Note 17 

No text 

Fine 
Aggregate 
Angularity 

AASHTO T 
304, 
Method A 

Combined six 20-lb 
canvas bags 
(See Note 3) 
or 
Batch 30 lb 
(proportioned per bin 
percentages) 

HMA plant 
or before 
lime 
treatment 

1 for each 
750 tons, 
1 per day 
minimum 
For the 
SPF 
process, 
see Note 
17 

Production 
start-up 
evaluation, 
and minimum 
1 random for 
every 50,000 
tons or less of 
paving 
For the SPF 
process, see 
Note 17 

Not required 
for OGFC or 
Minor HMA 

Flat and 
Elongated 
Particles 

ASTM 
D4791 

Combined six 20-lb 
canvas bags 
(See Note 3) 
or 
Batch 30 lb 
(proportioned per bin 
percentages) 

HMA plant 
or before 
lime 
treatment 

1 for each 
750 tons, 
1 per day 
minimum 
For the 
SPF 
process, 
see Note 
17 

Production 
start-up 
evaluation, 
and minimum 
1 random for 
every 50,000 
tons or less of 
paving 
For the SPF 
process, see 
Note 17 

Not required 
for Minor 
HMA 
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Table 6-1.13.  Materials Acceptance Sampling and Testing Requirements:  
Asphalt Concrete (Standard Specifications Section 39) (4 of 14)  

Test Test 
Method 

Sample Size & 
Container Type 

Sampling 
Location 
(Note 1) 

Sampling 
Frequency 

Acceptance 
Test 

Frequency 
Remarks 

ASPHALT BINDER 

Various 
properties 
based on 
asphalt type 
used (see 
Standard 
Specifications 
Section 92) 

See 
Standard 
Specifi- 
cations 
Section 92 

1-qt double-seal 
friction-top metal 
cylindrical shaped can 

Asphalt 
feed line 
connec- 
ting the 
plant 
storage 
tanks  

1 per day 
of HMA 
production 

1 random for 
every 5 
samples 

Certificate of 
compliance 
required for 
each 
shipment; if 
asphalt 
binder 
source is not 
on approved 
list, sample 
and test 
asphalt 
before use 

ASPHALT RUBBER BINDER 

Asphalt 
Rubber 
Binder 
Properties 

See Standard 
Specifications 
Section 39-
2.03A(4)(e)(ii) 

1-qt double-seal 
friction-top metal 
cylindrical shaped 
can 

Asphalt 
rubber 
feed line 
from the 
HMA plant 

1 every lot 

Production 
start-up 
evaluation 
and 1 random 
per 5 samples 

Certificate of 
compliance 
required for 
each lot 

Asphalt 
Rubber 
Binder 
Viscosity 

ASTM D7741 

1 gal double-seal 
friction-top metal 
cylindrical shaped 
can 

Asphalt 
rubber 
feed line 
connec- 
ting to the 
HMA plant 

1 every lot 1 every lot 

For safety, 
engineer 
may witness 
contractor 
perform test 
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Table 6-1.13.  Materials Acceptance Sampling and Testing Requirements:  
Asphalt Concrete (Standard Specifications Section 39) (5 of 14)  

Test Test Method Sample Size & 
Container Type 

Sampling 
Location 
(Note 1) 

Sampling 
Frequency 

Acceptance 
Test 

Frequency 
Remarks 

ASPHALT RUBBER BINDER (Cont.) 

Base Asphalt 
Binder 
Properties 

See Standard 
Specifications 
Section 92 

1-qt double-seal 
friction-top metal 
cylindrical shaped 
can 

Asphalt 
storage 
tank 

Each 
shipment 

Production 
start-up 
evaluation 
and 1 random 
per 5 samples 

Certificate of 
compliance 
required for 
each 
shipment; if 
asphalt 
binder 
source is not 
on approved 
list, sample 
and test 
asphalt 
before use 

Asphalt 
Modifier 
Properties 

ASTM D445 
ASTM D92 
ASTM D2007 

1-qt double-seal 
friction-top metal 
cylindrical shaped 
can or 1-qt 
rectangular can 
with screw-on lid 

Sample 
port on 
tanker 
truck 

Each 
shipment 

1 random per 
project No text 

Crumb 
Rubber 
Modifier 
(CRM) 
Properties 

California Test 
208, California 
Test 385, 
ASTM D297 

CRM scrap tire: 
Two 2.5 lb in 
gallon zip-lock 
bags; 
CRM high natural: 
Two 2.5 lb in 
gallon zip-lock 
bags 

CRM bulk 
bag 

Each 
shipment 

1 random per 
project No text 

. 
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Table 6-1.13.  Materials Acceptance Sampling and Testing Requirements:  
Asphalt Concrete (Standard Specifications Section 39) (6 of 14)  

Test Test 
Method 

Sample 
Size & 

Container 
Type 

Sampling 
Location 
(Note 1) 

Sampling 
Frequency 

Acceptance 
Test Frequency Remarks 

HOT MIX ASPHALT: Type A 

Moisture Content AASHTO T 
329 

10 lb,  
sealed 
metal 
container 

Loose mix 
from 
behind the 
paver 
(See Note 
4) 

Production 
start-up 
evaluation, 
and minimum 
1 per project 

Production start-
up evaluation, 
and minimum 1 
per project 
during paving 

Test within 1 
hour of 
sampling 

Asphalt Binder 
Content 

AASHTO T 
308, 
Method A 

60 lb 
(See 
Notes 5 
and 18) 
(8x8x4=6 
boxes, 
8½x8½x4
½=4 
boxes)  
(See 
Notes 5 
and 18) 

Loose mix 
from 
behind the 
paver 
(See Note 
4) 

For standard 
process, 1 for 
each 750 
tons, 
1 per day 
minimum.  
For SPF 
process, per 
stratified 
random 
sampling plan 
(See Notes 
10 and 11) 

Production start-
up evaluation; 
For standard 
process, 
minimum 1 per 
day of paving 
For SPF 
process, per 
stratified random 
sampling plan 
(See Note 14) 

No text 

Maximum 
Theoretical 
Density 

AASHTO T 
209 

60 lb 
(See 
Notes 5 
and 18) 
(8x8x4=6 
boxes, 
8½x8½x4
½=4 
boxes)  
(See 
Notes 5 
and 18) 

Loose mix 
from 
behind the 
paver 
(See Note 
4) 

For standard 
process, 1 for 
each 750 
tons, 
1 per day 
minimum 
For SPF 
process, two 
samples per 
shift with 
verification 
density cores 
(See Notes 
10 and 13) 

Production start-
up evaluation.  
For standard 
process, 1 
random test per 
day of paving 
For SPF 
process, per 
stratified random 
sampling plan 

No text 



 California Department of Transportation  Construction Manual  June 2021 
Page 6-1.50 Sample Types and Frequencies 

Table 6-1.13.  Materials Acceptance Sampling and Testing Requirements:  
Asphalt Concrete (Standard Specifications Section 39) (7 of 14)  

Test Test 
Method 

Sample 
Size & 

Container 
Type 

Sampling 
Location 
(See Note 

1) 

Sampling 
Frequency 

Acceptance 
Test Frequency Remarks 

HOT MIX ASPHALT: Type A (Cont.) 

Air Void Content AASHTO T 
269 

100 lb 
(See Note 
5) 
(8x8x4=10 
boxes, 
8½x8½x4
½=8 
boxes) 

Loose mix 
from 
behind the 
paver 
(See Note 
4) 

Production 
start-up 
evaluation, 1 
every 25,000 
tons of 
paving.  
For HMA 
placed using 
SPF, see 
Notes 10 and 
11 

Production start-
up evaluation, 
and minimum 1 
random for every 
25,000 tons of 
paving, except 
for HMA placed 
using SPF, see 
Note 14 

No text 

Voids in Mineral 
Aggregate 

SP-2 
Asphalt 
Mixture 
Volumetrics 

100 lb 
(See Note 
5) 
(8x8x4=10 
boxes, 
8½x8½x4
½=8 
boxes) 

Loose mix 
from 
behind the 
paver 
(See Note 
4) 

Production 
start-up 
evaluation, 1 
every 25,000 
tons of paving 

Production start-
up evaluation, 
and minimum 1 
random for every 
25,000 tons of 
paving 

No text 

Dust Proportion 

SP-2 
Asphalt 
Mixture 
Volumetrics 

100 lb 
(See Note 
5) 
(8x8x4=10 
boxes, 
8½x8½x4
½=8 
boxes) 

Loose mix 
from 
behind the 
paver 
(See Note 
4) 

Production 
start-up 
evaluation, 1 
every 25,000 
tons of paving 

Production start-
up evaluation, 
and minimum 1 
random for every 
25,000 tons of 
paving 

No text 
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Table 6-1.13.  Materials Acceptance Sampling and Testing Requirements:  
Asphalt Concrete (Standard Specifications Section 39) (8 of 14)  

Test Test 
Method 

Sample 
Size & 

Container 
Type 

Sampling 
Location 
(Note 1) 

Sampling 
Frequency 

Acceptance 
Test Frequency Remarks 

HOT MIX ASPHALT: Type A (Cont.) 

Hamburg Wheel 
Track 

California 
Test 389 

70 lb 
(See 
Notes 5 
and 18) 
(8x8x4=7 
boxes, 
8½x8½x4
½=6 
boxes) 

Loose mix 
at plant, 
truck, or 
windrow 

Production 
start-up 
evaluation, 1 
every 10,000 
tons of paving 
For SPF 
process, see 
Note 16 

Production start-
up evaluation, 
and minimum 1 
random for every 
10,000 tons or 
less of paving 
For SPF 
process, see 
Note 16 

Not required 
for Minor HMA 

Moisture 
Susceptibility 

AASHTO T 
283 

140 lb 
(See 
Notes 5, 6 
and 18) 

(8x8x4=15 
boxes, 
8½x8½x4
½=12 
boxes) 

Loose mix 
at plant, 
truck, or 
windrow 

Production 
start-up 
evaluation, 1 
every 50,000 
tons of paving 

Production start-
up evaluation, 
and minimum 1 
random test for 
every 50,000 
tons of paving 

Test for dry 
strength and 
wet strength; 
not required 
for Minor HMA 

HOT MIX ASPHALT: With RAP/RAS 

Binder Recovery  

AASHTO T 
164 
 
ASTM 
D1856 
 

10 lb  
(8x8x4=1 
box, 
8½x8½x4
½=1 box) 
(See Note 
18) 
 

Loose mix 
from 
behind the 
paver 
(See Note 
4) 

Production 
start-up 
evaluation, 1 
every 25,000 
tons of paving 

1 random for 
every 25,000 
tons or less of 
paving 

No text 



 California Department of Transportation  Construction Manual  June 2021 
Page 6-1.52 Sample Types and Frequencies 

Table 6-1.13.  Materials Acceptance Sampling and Testing Requirements:  
Asphalt Concrete (Standard Specifications Section 39) (9 of 14)  

Test Test 
Method 

Sample 
Size & 

Container 
Type 

Sampling 
Location 
(Note 1) 

Sampling 
Frequency 

Acceptance 
Test Frequency Remarks 

RUBBERIZED HOT MIX ASPHALT: Gap Graded 

Moisture Content AASHTO T 
329 

10 lb, 
sealed 
metal 
container 

Loose mix 
from 
behind the 
paver 
(See Note 
4) 

Production 
start-up 
evaluation, 
and minimum 
1 per project 

Production start-
up evaluation, 
and minimum 1 
per project 
during paving 

Test within 1 
hour of 
sampling 

Asphalt Binder 
Content 

AASHTO T 
308, Method 
A 

60 lb 
(See 
Notes 5 
and 18) 
(8x8x4=6 
boxes, 
8½x8½x4
½=4 
boxes) 

Loose mix 
from 
behind the 
paver 
(See Note 
4) 

1 for each 
750 tons, 1 
per day 
minimum. 
For HMA 
placed using 
SPF, see 
Notes 10 and 
11 

Production start-
up evaluation; 1 
random test per 
day of paving. 
For HMA placed 
using SPF, see 
Note 10 

No text 

Maximum 
Theoretical 
Density 

AASHTO T 
209 

60 lb 
(See 
Notes 5 
and 18) 
(8x8x4=6 
boxes, 
8½x8½x4
½=4 
boxes) 

Loose mix 
from 
behind the 
paver 
(See Note 
4) 

1 for each 
750 tons, 1 
per day 
minimum.  
For HMA 
placed using 
SPF, see 
Notes 11 and 
13 

Production start-
up evaluation; 
minimum 1 per 
day of paving, 
except for HMA 
placed using 
SPF, see Notes 
10 and 13 

No text 
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Table 6-1.13.  Materials Acceptance Sampling and Testing Requirements:  
Asphalt Concrete (Standard Specifications Section 39) (10 of 14)  

Test Test 
Method 

Sample 
Size & 

Container 
Type 

Sampling 
Location 
(Note 1) 

Sampling 
Frequency 

Acceptance 
Test Frequency Remarks 

RUBBERIZED HOT MIX ASPHALT: Gap Graded (Cont.) 

Air Void Content AASHTO T 
269 

100 lb 
(See 
Notes 5 
and 18) 
(8x8x4= 
10 boxes, 
8½x8½x4
½=8 
boxes) 

Loose mix 
from 
behind the 
paver 
(See Note 
4) 

Production 
start-up 
evaluation, 1 
every 25,000 
tons of 
paving. 
For HMA 
placed using  
SPF, see 
notes 10 and 
11 

Production start-
up evaluation, 
and minimum 1 
random test for 
every 25,000 tons 
of paving 
For SPF process, 
test per stratified 
random sampling 
plan. See note 14 

No text 

Voids in Mineral 
Aggregate 

SP-2 
Asphalt 
Mixture 
Volumetrics 

100 lb 
(See 
Notes 5 
and 18) 
(8x8x4= 
10 boxes, 
8½x8½x4
½=8 
boxes) 

Loose mix 
from 
behind the 
paver 
(See Note 
4) 

Production 
start-up 
evaluation, 1 
every 25,000 
tons of paving 

Production start-
up evaluation, 
and minimum 1 
random test for 
every 25,000 tons 
of paving 

No text 

Dust Proportion 

SP-2 
Asphalt 
Mixture 
Volumetrics 

100 lb 
(See 
Notes 5 
and 18) 
(boxes, 
8x8x4=10 
boxes, 
8½x8½x4
½=8 
boxes) 

Loose mix 
from 
behind the 
paver 
(See Note 
4) 

Production 
start-up 
evaluation, 1 
every 25,000 
tons of paving 

Production start-
up evaluation, 
and minimum 1 
random test for 
every 25,000 tons 
of paving 
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Table 6-1.13.  Materials Acceptance Sampling and Testing Requirements:  
Asphalt Concrete (Standard Specifications Section 39) (11 of 14)  

Test Test 
Method 

Sample 
Size & 

Container 
Type 

Sampling 
Location 
(Note 1) 

Sampling 
Frequency 

Acceptance 
Test Frequency Remarks 

RUBBERIZED HOT MIX ASPHALT: Gap Graded (Cont.) 

Hamburg Wheel 
Track 

 
 California 
Test 389 

75 lb 
(See 
Notes 5 
and 18) 
(8x8x4=7 
boxes, 
8½x8½x4
½=6 
boxes) 

Loose mix 
at plant, 
truck, or 
windrow 

Production 
start-up 
evaluation 1 
every 10,000 
tons of paving 
For SPF 
process, see 
Note 16 

Production start-
up evaluation, 
and minimum 1 
random test for 
every 10,000 tons 
or less of paving 
For SPF process, 
see Note 16 

 

Moisture 
Susceptibility 

AASHTO T 
283 

75 lb 
(See 
Notes 5, 6 
and 18) 
(8x8x4= 
15 boxes, 
8½x8½x4
½=12 
boxes)  

Loose mix 
at plant, 
truck, or 
windrow 

Production 
start-up 
evaluation, 1 
every 50,000 
tons of paving 

Production start-
up evaluation, 
and minimum 1 
random test for 
every 50,000 tons 
of paving 

Test for dry 
strength and 
wet strength 

OPEN GRADED FRICTION COURSE (OGFC) 

Asphalt Binder 
Content 

AASHTO T 
308, Method 
A 

20 lb 
(See Note 
5) 

4, 1-gal 
metal 
containers 
with 
friction 
lids 

Loose mix 
from 
behind the 
paver 
(See Note 
4) 

1 for each 
750 tons, 1 
per day 
minimum 

Production start-
up evaluation; 
minimum 1 per 
day of paving 

No text 
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Table 6-1.13.  Materials Acceptance Sampling and Testing Requirements:  
Asphalt Concrete (Standard Specifications Section 39) (12 of 14)  

Test Test 
Method 

Sample 
Size & 

Container 
Type 

Sampling 
Location 
(Note 1) 

Sampling 
Frequency 

Acceptance 
Test Frequency Remarks 

OPEN GRADED FRICTION COURSE (OGFC) (Cont.) 

Moisture Content AASHTO T 
329 

10 lb, 
sealed 
metal 
container 

Loose mix 
from 
behind the 
paver 
(See Note 
4) 

Production 
start-up 
evaluation, 
and minimum 
1 per project 

Production start-
up evaluation, 
and minimum 1 
per project during 
paving 

Test within 1 
hour of 
sampling 

BONDED WEARING COURSE: Gap Graded (BWC-G) (See Note 7) 

Asphalt Binder 
Content 

AASHTO T 
308, Method 
A 

20 lb 
(See Note 
5) 

4, 1-gal 
metal 
containers 
with 
friction 
lids 

Loose mix 
at plant 

1 for each 
750 tons, 1 
per day 
minimum 

Production start-
up evaluation. 
Minimum 1 per 
day of paving 

No text 

Moisture Content AASHTO T 
329 

10 lb 
sealed 
metal 
container 

Loose mix 
at plant 

Production 
start-up 
evaluation, 
and minimum 
1 per project 

Production start-
up evaluation, 
and minimum 1 
per project during 
paving 

Samples 
should be 
tested within 
1 hour of 
sampling 

PAVEMENT DENSITY 

Density of cores 

(% of maximum 
theoretical 
density) 

(See Note 8) 

California 
Test 375 

4- or 6–in 
cores 

Final 
layer, 
cored to 
the 
specified 
total 
paved 
thickness 

For the 
standard 
process, 1 for 
each 250 tons 
For the SPF 
process, see 
Note 12 

For the standard 
process, 1 for 
each 250 tons 
For SPF process, 
test per stratified 
random sampling 
plan. See Note 
14 

Density 
applies to 
HMA 
thickness of 
0.15 ft or 
greater 
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Table 6-1.13.  Materials Acceptance Sampling and Testing Requirements:  
Asphalt Concrete (Standard Specifications Section 39) (13 of 14) 

Test Test 
Method 

Sample 
Size & 

Container 
Type 

Sampling 
Location 
(See Note 

1) 

Sampling 
Frequency 

Acceptance 
Test Frequency Remarks 

PAVEMENT SMOOTHNESS 

Straightedge N/A N/A 

Pavement 
surface 
(See Note 
9) 

Entire final 
surface 

Entire final 
surface 

Areas exempt 
from Inertial 
Profiler  

 
Inertial Profiler for 
Mean Roughness 
Index and Areas 
of Localized 
Roughness  

California 
Test 387 
AASHTO R 
56 & 
AASHTO R 
57 

Each 0.1 
mile 

Pavement 
surface 

Entire final 
surface 

Entire final 
surface 

Entire final 
surface 
excluding 
areas 
requiring 
straightedge;  
use 
contractor-
furnished 
profiles for IRI 
values within 
10% of 
Caltrans’ IRI 
values  

TACK COAT 

Asphalt Binder 

Based on 
asphalt type 
used (see 
Standard 
Specifi- 
cations 
Section 92)  

1-qt 
double-
seal 
friction-top  
metal 
cylindrical 
shaped 
can 

Spray bar 
on asphalt 
distributor 
truck 

Each 
truckload 

1 random per 
project No text 
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Table 6-1.13.  Materials Acceptance Sampling and Testing Requirements:  
Asphalt Concrete (Standard Specifications Section 39) (14 of 14) 

Test Test 
Method 

Sample 
Size & 

Container 
Type 

Sampling 
Location 
(See Note 

1) 

Sampling 
Frequency 

Acceptance 
Test Frequency Remarks 

TACK COAT (Cont.) 

Spread Rate California 
Test 339 N/A Pavement N/A 

As necessary for 
verification of 
tack coat spread 
rate 

Verify tack 
coat spray 
rate is 
sufficient to 
meet the 
minimum 
specified 
residual rate. 
(sSee 
example in 
Section 4-
9403, “During 
the Course of 
Work,” in this 
manual)  

Asphaltic 
Emulsion 

Based on 
emulsion 
type used 
(see 
Standard 
Specifi- 
cations 

1 liter (or 
1 qt) 
wide-
mouth 
plastic 
bottle 
with 
screw on 
lids that 

Spray bar 
on 
emulsion 
distributor 
truck 

Each 
truckload 

1 random 
project 

per No text 

Section 94)  are 
sealed 
with tape 

Notes: 
1. Refer to California Test 125 for sampling procedures. 
2. When using RAP, RAS, or RAP/RAS, adjust gradation by the correction factor determined 

under California Test 384. 
3. Store three 20-lb canvas bags for dispute resolution. 
4. Sampling HMA behind the paver is the preferred location. You may also take samples from 

the windrow, production plant, or truck. 
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5. Sample sizes are based on split samples—one sample for acceptance testing, and one for 
dispute resolution. Store one-half of the boxes or cans for dispute resolution. 

6. Contractor ships directly to district material laboratory. 
7. For bonded wearing course using RHMA-G, RHMA-O, or HMA-O, sampling and testing 

must comply with requirements for RHMA-G, RHMA-O, or HMA-O. 
8. Determine percent of maximum theoretical density under California Test 375, except use 

AASHTO T 275 to determine in-place density of each core and AASHTO T 209, Method A 
to determine maximum theoretical density instead of calculating maximum density. 

9. May use Inertial Profiler data and ProVAL Rolling Straightedge module to assist in 
determining where to check with 12-foot straightedge. 

10. For the statistical pay factor (SPF) process, and for each lot, prepare a stratified random 
sampling plan for the following pay factor quality characteristic:; aggregate gradations, 
binder content, air voids, and percent of maximum theoretical density. Sample at 
milestones identified in the stratified random sampling plan. Do not share the verification 
sampling time or location with the contractor until immediately before sampling. Do not 
share the stratified random sampling plan with the contractor until completion of the lot. For 
guidance on developing the engineer’s stratified random sampling plans, refer to section 4-
3902K, “Stratified Random Sampling Plan” of this manual.  

11. Obtain enough material to split each sample into four parts. Perform verification testing on 
one part, provide one part to the contractor, hold one part for dispute resolution testing, 
and reserve the fourth part for additional verification testing in the event the lot runs short 
and you do not have at least the 3 tests needed for verification. 

12. To determine in-place density, obtain verification density cores from the contractor’s sublot 
identified in the engineer’s stratified random sampling plan. Break the identified sublot into 
three equal parts, and randomly determine the coring location of each part. At each 
location, core three samples aligned longitudinally within 1 to 2 feet of the center core. 
Retain the center core for verification testing, and randomly determine which of the two 
remaining cores will be provided to the contractor and which will be retained by the 
engineer. 

13. To determine the paving shift’s maximum theoretical density value used for verification of 
percent in-place density, obtain two samples of HMA from each paving shift the verification 
density cores are obtained from. Determine the shift’s maximum theoretical density value 
used for the verification by averaging the test results of the two samples. The two samples 
must be obtained randomly from the first and last half of the paving shift, or from a split of a 
single sample pulled within the sublot the density cores are obtained from. 

14. Do not share the test results of pay factor quality characteristics with the contractor until 
completion of the lot.  

15. For HMA placed using SPF, during production, sample non-pay factor items at the 
frequency determined by the engineer. Notify the contractor of your intent to sample, and 
obtain enough material to split into four parts. Test one part, provide one part to the 
contractor, and retain one part for independent third party testing. When sampling for non- 
pay factors, except sand equivalent testing, pull two samples from two consecutive sublots. 
If the first sample fails, immediately test the second sample. Refer to Section 4-3904A(5), 
“Monitoring Non-Pay Factor Quality Characteristics using Statistical Pay Factor 
Specifications” of this manual for guidance related to non- pay factor testing.  
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16. For HMA placed using SPF, when sampling for Hamburg Wheel Track, pull one additional 
sample for testing from the contractor’s next sublot. Test this second sample if the first 
sample fails. 

17. For HMA placed using SPF, sample at same frequency as aggregate gradations, except 
pull two samples and test the second sample if the first sample fails. 

18. Box quantities indicated represent recommended amounts for each individual test. Use CT 
125 Appendix B Table 1 for more comprehensive quantities or suites of tests.  
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Table 6-1.14.  Materials Acceptance Sampling and Testing Requirements: 
Concrete Pavement (Standard Specifications Section 40) (1 of 2) 
See Table 6-1.17 for concrete materials  

Test Test Method 
Sample 
Size & 

Container 
Size 

Sampling 
Location 
(Note 1) 

Acceptance Test 
Frequency Remarks 

CONCRETE 

Modulus of 
Rupture (Open 
to Traffic) 

California 
Test 523 
(Field Curing) 

3 beams of 
6x6x20 in. 
for third-
point 
loading 

Concrete truck 
discharge 
chute 

1 set for the last 
pavement section 
placed before 
opening to traffic 

Not used for 
acceptance, only to 
verify that 
pavement can be 
opened to traffic 

Modulus of 
Rupture (28-
days) 

California 
Test 523 

3 beams of 
6x6x20 in. 
for third-
point 
loading 

Concrete truck 
discharge 
chute 

1 set per age for 
each 1,000 cu yd, 
1 per day 
minimum (See 
Note 2) 

Recommend 
frequency of every 
2,000 cu yd if after 
10 sets all tests are 
in compliance 

Air Content California 
Test 504 

See test 
method 

Concrete truck 
discharge 
chute 

1 every day of 
production 

Only test when air 
entrainment is 
specified 

PAVEMENT 

Thickness California 
Test 531 

4-in. 
diameter 
core, full 
thickness of 
pavement 

See Section 4-
4004, “Level of 
Inspection,” of 
this manual 

1 every 1,200 sq 
yd No text 

Dowel Bar 
Alignment and 
Concrete 
Consolidation 

Measurement 
and 
Inspection 

4-in. 
diameter 
core size 

Transverse 
pavement 
joints  

1 test every 700 
sq yd 

Each test consists 
of 2 cores, one on 
each end of dowel 
bar 

Tie Bar 
Alignment and 
Concrete 
Consolidation 

Measurement 
and 
Inspection 

4-in. 
diameter 
core size 

Longitudinal 
pavement 
joints 

1 test every 4,000 
sq yd 

Each test consists 
of 2 cores, one on 
each end of tie bar 

Coefficient of 
Friction 

California 
Test 342 N/A Pavement 

surface 
1 test for each 
day of paving 

Each test consists 
of 5 measurements 

Smoothness - 
Straightedge 

Measurement 
with 12-ft 
straightedge 

N/A Pavement 
surface 

Entire final 
surface requiring 
straightedge 

No text 
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Table 6-1.14.  Materials Acceptance Sampling and Testing Requirements: 
Concrete Pavement (Standard Specifications Section 40) (2 of 2) 
See Table 6-1.17 for concrete materials  

Test Test Method 
Sample 
Size & 

Container 
Size 

Sampling 
Location 
(Note 1) 

Acceptance Test 
Frequency Remarks 

PAVEMENT (Cont.) 
Smoothness - 
Inertial Profiler for 
Mean Roughness 
Index and Areas of 
Localized 
Roughness  

AASHTO R 
56, AASHTO 
R 57, and 
California 
Test 387 

0.1 mile  Pavement 
surface 

Entire final 
surface 

Entire final surface 
excluding specified 
areas  

Notes: 
1. Refer to California Test 125 for sampling procedures.  
2. If concrete modulus of rupture is close to specification limit or outside the specification 

limits, sample and test concrete every 1,000 cu yd so that deductions may be taken for 
noncompliant material. 
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Table 6-1.15.  Materials Acceptance Sampling and Testing Requirements:  
Existing Concrete Pavement (Standard Specifications Section 41)  

Test Test Method 
Sample 
Size & 

Container 
Size 

Sampling 
Location  
(Note 1) 

Acceptance 
Test 

Frequency 
Remarks 

INDIVIDUAL SLAB REPLACEMENT WITH RAPID STRENGTH CONCRETE (Section 41-9) 

Coefficient 
of Friction 

California 
Test 342 N/A Pavement 

surface 
1 every 1,200 
sq yd 

Each test consists 
of 5 measurements 

Smoothness 
- 
Straightedge 

Measurement 
with 12-ft 
straightedge 

N/A Pavement 
surface 

Entire final 
surface 

Areas exempt from 
Inertial Profiler 

Modulus of 
rupture (3-
days) 

California 
Test 524 

3 beams of 
6x6x20 
inches 

Concrete 
truck 
discharge 
chute 

1 per shift No data 

Notes: 
1. Refer to California Test 125 for sampling procedures. 



California Department of Transportation  Construction Manual  June 2021  
Sample Types and Frequencies Page 6-1.63 

Table 6-1.16.  Materials Acceptance Sampling and Testing Requirements:  
Concrete Structures (Standard Specifications Section 51) 
See Table 6-1.17 for concrete materials  

Test Test 
Method 

Sample Size 
& Container 

Size 

Sampling 
Location 
(Note 1) 

Acceptance 
Test 

Frequency 
Remarks 

JOINT SEALS TYPE B (Section 51-2.02C) 

Various 
properties; 
must 
comply 
with 
Standard 
Specifica- 
tions 
Section 51-
2.02C(2)  

See 
Standard 
Specifica- 
tions 
Section 51-
2.02C(2) 

1 piece, 3 ft  Job site Each lot 

Certificate of 
compliance and 
certified test report 
required for each 
lot;  
test report must 
include the seal 
movement rating, 
manufacturer 
minimum 
uncompressed 
width and test 
results; 
submit samples at 
least 30 days 
before use 

JOINT SEALS Type A and Type AL (Section 51-2.02B) 

 

Use 
Authorized 
Material 
List at: 
https://dot.
ca.gov/pro
grams/engi
neering-
services/pr
oduct-
evaluation-
program  

1 qt of each 
component 
and primer 

Job site 

1 sample from 
each 
component of 
each batch 

Certificate of 
compliance 
required for each 
batch of sealant; 
submit samples at 
least 30 days 
before use 

Notes: 
1. Refer to California Test 125 for sampling procedures. 
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Table 6-1.17.  Materials Acceptance Sampling and Testing Requirements:  
Concrete (Standard Specifications Section 90) (1 of 9)  
Concrete, Except Minor Concrete and Rapid Strength Concrete  

Test Test 
Method 

Sample 
Size & 

Container 
Size 

Sampling 
Location 
(Note 1) 

Acceptance Test 
Frequency Remarks 

AGGREGATE: Coarse Aggregate 
Los 
Angeles 
Rattler 
(loss at 
500 
revolu- 
tions) 

Cali- 
fornia 
Test 
211 

See Note 2 Stockpile 

Before production 
and minimum 1 
random test for 
every 25,000 cu yd 

1 for every 4,000 cu yd, if 
initial test shows abrasion 
loss greater than 40% 

Clean- 
ness 
Value 

Cali- 
fornia 
Test 
227 

25 lb  Stockpile 

Before production 
and minimum 1 for 
every 600 cu yd, 1 
per day minimum  

Recommend 1 acceptance 
test per day if 3 consecutive 
results exceed 80; increase 
sampling to 1 for every 300 cu 
yd (deductive lot) with 
engineer’s authorization 

Sieve 
Analysis 

Cali- 
fornia 
Test 
202 

50 lb  Belt Feed 

Before production 
and minimum 1 for 
every 600 cu yd, 1 
per day minimum 

Recommend 1 acceptance 
test per day if 3 consecutive 
results are within operating 
range; increase sampling to 1 
for every 300 cu yd (deductive 
lot) with engineer’s 
authorization 

AGGREGATE: Fine Aggregate 

Organic 
Impurities 

Cali- 
fornia 
Test 
213 

See Note 2 Stockpile 
Before production or 
when contamination 
is suspected 

No data 

Durability 

Cali- 
fornia 
Test 
229 

See Note 2 Stockpile Before production No data 

Sand 
Equivalent 

Cali- 
fornia 
Test 
217 

25 lb  Stockpile 

Before production 
and minimum 1 for 
every 600 cu yd, 1 
per day minimum 

Recommend 1 acceptance 
test per day if 3 consecutive 
results exceed 80; increase 
sampling to 1 for every 300 cu 
yd (deductive lot) with 
engineer’s authorization 
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Table 6-1.17.  Materials Acceptance Sampling and Testing Requirements:  
Concrete (Standard Specifications Section 90) (2 of 9)  
Concrete, Except Minor Concrete and Rapid Strength Concrete  

Test Test 
Method 

Sample 
Size & 

Container 
Size 

Sampling 
Location 
(Note 1) 

Acceptance Test 
Frequency Remarks 

AGGREGATE: Fine Aggregate 

Sieve 
Analysis 

Cali- 
fornia 
Test 
202 

50 lb  Belt feed 

Before production 
and minimum 1 for 
every 600 cu yd, 1 
per day minimum 

Recommend 1 acceptance 
test per day if 3 consecutive 
results are within operating 
range; increase sampling to 1 
for every 300 cu yd (deductive 
lot) with engineer’s 
authorization 

AGGREGATE: Coarse & Fine Aggregate 

Specific 
Gravity 
and 
Absorp- 
tion 

Cali- 
fornia 
Test 
206, 
Cali- 
fornia 
Test 
207 

See Note 2 Stockpile 
Before production 
and when aggregate 
source changes 

No data 

Sound- 
ness 

Cali- 
fornia 
Test 
214 

See Note 2 Stockpile Before production Soundness for fine aggregate 
waived if durability is ≥ 60 

Sieve 
Analysis 
(combined 
gradation 
deter- 
mined 
with fine 
and 
coarse 
aggregate 
sieve 
analyses) 

Cali- 
fornia 
Test 
202 

No data N/A 

Before production 
and minimum 1 for 
every 600 cu yd, 1 
per day minimum 

Recommend 1 acceptance 
test per day if 3 consecutive 
results are within operating 
range. Increase sampling to 1 
for every 300 cu yd (deductive 
lot) with engineer’s 
authorization 
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Table 6-1.17.  Materials Acceptance Sampling and Testing Requirements:  
Concrete (Standard Specifications Section 90) (3 of 9)  
Concrete, Except Minor Concrete and Rapid Strength Concrete  

Test Test Method 
Sample 
Size & 

Container 
Size 

Sampling 
Location 
(Note 1) 

Acceptance 
Test 

Frequency 
Remarks 

CEMENTITIOUS MATERIALS 

Cement, 
various 
properties;  
must comply 
with Standard 
Specifications 
Section 90-
1.02B(2) 

See Standard 
Specifications 
Section 90-
1.02B(2) 

8 lb Concrete 
plant 

Sample each 
100 tons of 
cement, 2 per 
day maximum 

Cement must be on 
Authorized Material List; 
cement accepted based on 
certificate of compliance with 
each shipment; recommend 
1 verification test per 5 
samples 

Supplementary 
Cementitious 
Materials 
(SCM), various 
properties; 
must comply 
with Standard 
Specifications 
Section 90-
1.02B(3) 

See Standard 
Specifications 
Section 90-
1.02B(3) 

8 lb Concrete 
plant 

Sample each 
100 tons of 
SCM, 2 per 
day maximum 

SCM must be on Authorized 
Materials List; SCM 
accepted based on 
certificate of compliance with 
each shipment; recommend 
1 verification test per 5 
samples 

WATER 

Chlorides California 
Test 422 

Clean 2-qt 
plastic jug 
with lined, 
sealed lid 

At point of 
use 1 per source Water supplies for domestic 

use do not need to be tested 

Sulfates California 
Test 417 

Clean 2-qt 
plastic jug 
with lined, 
sealed lid 

At point of 
use 1 per source Water supplies for domestic 

use do not need to be tested 

Setting Time 
ASTM C 191 
or 
ASTM C 266 

Contact 
METS for 
required 
quantity of 
water 
sample 

At point of 
use 1 per source Water supplies for domestic 

use do not need to be tested 



California Department of Transportation  Construction Manual  June 2021  
Sample Types and Frequencies Page 6-1.67 

Table 6-1.17.  Materials Acceptance Sampling and Testing Requirements:  
Concrete (Standard Specifications Section 90) (4 of 9)  
Concrete, Except Minor Concrete and Rapid Strength Concrete  

Test Test Method 
Sample 
Size & 

Container 
Size 

Sampling 
Location 
(Note 1) 

Acceptance 
Test 

Frequency 
Remarks 

WATER (Cont.) 

Mortar 
Compressive 
Strength 

ASTM C109 

Contact 
METS for 
required 
quantity of 
water 
sample 

At point of 
use 1 per source Water supplies for domestic 

use do not need to be tested 

Coloring 
Agents 

Must comply 
with Standard 
Specifi- 
cations 
Section 90-
1.02D 

Contact 
METS for 
required 
quantity of 
water 
sample 

At point of 
use 1 per source Water supplies for domestic 

use do not need to be tested 

Alkalis 

Must comply 
with Standard 
Specifi- 
cations 
Section 90-
1.02D 

Contact 
METS for 
required 
quantity of 
water 
sample 

At point of 
use 1 per source Water supplies for domestic 

use do not need to be tested 

Specific 
Gravity 

Must comply 
with Standard 
Specifi- 
cations 
Section 90-
1.02D 

Contact 
METS for 
required 
quantity of 
water 
sample 

At point of 
use 1 per source Water supplies for domestic 

use do not need to be tested 

ADMIXTURES: Air Entraining Agent 
Air entraining 
properties  
Must comply 
with Standard 
Specifications 
Section 90-
1.02E 

See Standard 
Specifi- 
cations 
Section 90-
1.02E 

1-qt can or 
plastic 
bottle of 
liquid, 2 lb 
of powder 

Concrete 
plant 

Sample each 
shipment 

Must be on Authorized 
Materials List and certificate 
of compliance must 
accompany each shipment; 
recommend 1 verification 
test per 5 samples 
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Table 6-1.17.  Materials Acceptance Sampling and Testing Requirements:  
Concrete (Standard Specifications Section 90) (5 of 9)  
Concrete, Except Minor Concrete and Rapid Strength Concrete 

Test Test Method Sample Size & 
Container Size 

Sampling 
Location 
(Note 1) 

Acceptance 
Test 

Frequency 
Remarks 

CHEMICAL ADMIXTURE: Water Reducers or Set Retarders 

Claimed 
properties, 
chloride 
identification 

ASTM C494 
Type A, B, D, F 
or Type G 
California Test 
415 

1-qt can of liquid, 2 
lb of powder 

Concrete 
plant 

Sample each 
shipment 

Must be on 
Authorized 
Materials List and 
certificate of 
compliance must 
accompany each 
shipment; 
recommend 1 
verification test per 
5 samples 

CONCRETE for Pavement and Structures 

Shrinkage 

AASHTO T 160 
Modified 
See Standard 
Specifications 
Section 90-
1.01D(3) 

Set of three:  
4x4x11¼ in. 

During 
mix 
design 
process 

Before 
production 

Engineer may use 
contractor-provided 
test result for 
acceptance; test 
results must be 
within 3 years of 
contract 
authorization date 

CONCRETE Designated Compressive Strength 3600 psi or Greater 

Yield California Test 
518 See test method 

Concrete 
truck 
discharge 
chute; 
(See Note 
3) 

As necessary 
to assure 
accuracy of 
mix design; 
minimum 2 
per each mix 
design 

No deductions for 
cement content 
will be made 
based on the 
results of 
California Test 
518  

Concrete 
Uniformity 

ASTM C143, 
California Test 
533  

See test method 

Concrete 
truck 
discharge 
chute 
(See Note 
3) 

When 
compressive 
test specimen 
is fabricated 
and when 
consistency or 
uniformity is 
questionable, 
minimum 2 per 
day 
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Table 6-1.17.  Materials Acceptance Sampling and Testing Requirements:  
Concrete (Standard Specifications Section 90) (6 of 9)  
Concrete, Except Minor Concrete and Rapid Strength Concrete 

Test Test Method Sample Size & 
Container Size 

Sampling 
Location 
See Note 

1) 

Acceptance 
Test 

Frequency 
Remarks 

CONCRETE Designated Compressive Strength 3600 psi or Greater (Cont.) 

Concrete 
Uniformity 

California Test 
529 100 lb 

Concrete 
truck 
discharge 
chute 
(See Note 
3) 

When 
uniformity is 
questionable 

 

Compressive 
Strength 

ASTM C172, 
California Test 
540 

1 set of 2 cylinders  
6x12 in. or 1 set of 3 
cylinders 4x8 in. for 
each test  

Concrete 
truck 
discharge 
chute 
(See Note 
3) 

1 set per age 
for every 300 
cu yd 
concrete or 
as required 
for 
acceptance, 
minimum 1 
set per 
project 

For trial batches, 
see Standard 
Specifications or 
job special 
provisions and 
Section 6-3, “Field 
Tests,” of this 
manual 

Air Content California Test 
504 See test method 

Concrete 
truck 
discharge 
chute 
(See Note 
3) 

1 every 4 
hours of 
production 
and when 
test 
specimens 
are 
fabricated 

Where air is 
specified for 
freeze-thaw 
resistance, a 
minimum of 1 every 
30 cu yd 

CONCRETE WITH COMPRESSIVE STRENGTH LESS THAN 3,600 psi 

Concrete 
Uniformity 

ASTM C143, 
California Test 
533 

See test method 

Concrete 
truck 
discharge 
chute 
(See Note 
3) 

When 
compressive 
test specimen 
is fabricated 
and when 
uniformity is 
questionable 
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Table 6-1.17.  Materials Acceptance Sampling and Testing Requirements:  
Concrete (Standard Specifications Section 90) (7 of 9)  
Concrete, Except Minor Concrete and Rapid Strength Concrete 

Test Test Method Sample Size & 
Container Size 

Sampling 
Location 
(Note 1) 

Acceptance 
Test 

Frequency 
Remarks 

CONCRETE WITH COMPRESSIVE STRENGTH LESS THAN 3,600 psi 

Concrete 
Uniformity 

California 
Test 529 100 lb 

Concrete 
truck 
discharge 
chute 
(See Note 
3) 

When 
uniformity is 
questionable 

 

Compressive 
Strength 

California 
Test 540, 
California 
Test 521 

1 set of 2 cylinders,  
6x12 in. or 1 set of 3 
cylinders 4x8 in.  for 
each test 

Concrete 
truck 
discharge 
chute 
(See Note 
3) 

1 set per age 
for every 300 
cu yd, 
minimum 1 
set per 
project 

 

Air Content California 
Test 504 See test method 

Concrete 
truck 
discharge 
chute 
(See Note 
3) 

When 
compressive 
test 
specimens 
are fabricated 

Where air is 
specified for freeze-
thaw resistance, a 
minimum of 1 every 
100 cu yd 

CURING COMPOUND 

Curing 
Compound; 
must comply 
with Standard 
Specifications 
Section 90-
1.03B(3) 

ASTM C309 1-qt can 
At time of 
use (See 
Note 1) 

1 every 
shipment 

Each shipment 
must have 
certificate of 
compliance that 
includes: 
1. Test results for 

tests specified in 
Section 90-
1.01D(6) of 
Standard 
Specifications 

2. Certification that 
material was 
tested within 12 
months before 
use 
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Table 6-1.17.  Materials Acceptance Sampling and Testing Requirements:  
Concrete (Standard Specifications Section 90) (8 of 9)  
Concrete, Except Minor Concrete and Rapid Strength Concrete 

Test Test Method Sample Size & 
Container Size 

Sampling 
Location 
(Note 1) 

Acceptance 
Test 

Frequency 
Remarks 

CEMENTITIOUS MATERIALS 

Cement, 
various 
properties; 
must comply 
with Standard 
Specifications 
Section 90-
1.02B(2) 

See Standard 
Specifications 
Section 90-
1.02B(2) 

8 lb Concrete 
plant 

Sample and 
test if 
cement 
quality is 
questionable 

Cement source 
must be shown on 
Authorized 
Materials List; 
certificate of 
compliance must 
accompany each 
cement shipment 

Supplementary 
cementitious 
materials 
(SCM), various 
properties; 
must comply 
with Standard 
Specifications 
Section 90-
1.02B(3) 

See Standard 
Specifications 
Section 90-
1.02B(3) 

8 lb Concrete 
plant 

Sample and 
test if SCM 
quality is 
questionable 

SCM source must 
be shown on 
Authorized 
Materials List; 
certificate of 
compliance must 
accompany each 
SCM shipment 

ADMIXTURES: Air Entraining Agent 

Air entraining 
properties; 
must comply 
with Standard 
Specifications 
Section 90-
1.02E 

See Standard 
Specifications 
Section 90-
1.02E 

N/A N/A  

Must be on 
Authorized 
Materials List and 
certificate of 
compliance must 
accompany each 
shipment 

CHEMICAL ADMIXTURES: Water Reducers or Set Retarders 

Claimed 
properties, 
chloride 
identification 

ASTM C494 
Type A, B, D, 
F or Type G 
California Test 
415 

N/A N/A  

Must be on 
Authorized 
Materials List and 
certificate of 
compliance must 
accompany each 
shipment 
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Table 6-1.17.  Materials Acceptance Sampling and Testing Requirements:  
Concrete (Standard Specifications Section 90) (9 of 9)  
Minor Concrete  

Test Test 
Method 

Sample Size 
& Container 

Size 
Sampling 
Location 

Acceptance 
Test 

Frequency 
Remarks 

CONCRETE 

Yield California 
Test 518 

See test 
method 

Concrete truck 
discharge 
chute (See 
Note 3) 

As necessary 
to assure 
accuracy of 
mix design; 
minimum 1 per 
each mix 
design 

No deductions for 
cement content will 
be made based on 
the results of 
California Test 518 

Com- 
pressive 
Strength 

California 
Test 540, 
California 
Test 521 

1 set of 2 
cylinders,  
6x12 in. or 1 
set of 3 
cylinders 4x8 
in. for each 
test 

Concrete truck 
discharge 
chute (See 
Note 3) 

Sample and 
test if concrete 
quality is 
questionable; 
minimum 1 per 
mix design 

Minor concrete must 
have the strength 
described or 2,500 
psi, whichever is 
greater; see 
Standard 
Specifications 
Section 90-1.02A 

Air Content California 
Test 504 

See test 
method 

Concrete truck 
discharge 
chute (See 
Note 3) 

Where air is 
specified for 
freeze-thaw 
resistance, a 
minimum of 1 
every 100 cu 
yd  

 

CURING COMPOUND 

Curing 
Compound; 
must 
comply 
with 
Standard 
Specifi- 
cations 
Section 90-
1.03B(3) 

ASTM 
C309 1-qt can At time of use; 

(See Note 1) 
1 every 
shipment 

Each shipment must 
have certificate of 
compliance that 
includes: 
1. Results for tests 

specified in 
Section 90-
1.01D(6) of 
Standard 
Specifications 

2. Certification that 
material was 
tested within 12 
months before use 

Notes: 
1. Refer to California Test 125 for sampling procedures. 
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2. For initial testing, provide 100 lb of 1-1/2 in. x 3/4 in., 75 lb of 3/4 in. x No. 4, 75 lb of pea 
gravel, and 50 lb of sand. Use this material for California Test 202, 206, 207, 211, 213, 
214, 217, 227 and 229. 

3. Refer to California Test 539 for method of sampling fresh concrete. 
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Table 6-1.18.  Materials Acceptance Sampling and Testing Requirements: 
Miscellaneous Materials (1 of 5)  

Test Test 
Method 

Sample 
Size & 

Container 
Size 

Sampling 
Location 

Acceptance 
Test 

Frequency 
Remarks 

BARBED WIRE AND WIRE MESH FENCES (Section 80-2) 
Barbed Wire, 
various 
properties; must 
comply with 
Standard 
Specifications 
Section 80-2.02D 

ASTM A121 1 yd length Job site 

As necessary 
for verification 
if quality is 
questionable 

 

BOLTS AND HARDWARE (Section 75) 

  
2 samples 
each 
diameter 

 Each lot 
Sample and test if not 
previously inspected at 
the source 

CHAIN LINK FENCES (Section 80-3) 
Wire Mesh, 
various 
properties; 
must comply with 
Standard 
Specifications 
Section 80  

ASTM 
A116, Class 
1 

2 ft width Job site 

Each lot for 
verification if 
quality is 
questionable 

Certificate of 
compliance required for 
vinyl clad fencing 

CONCRETE PIPE (Section 65) 

Compliance with 
specifications  

Contact 
METS for 
instructions 

 Contact METS 
for instructions 

Sample and test if not 
previously inspected at 
source 

CONDUIT (Section 86-1.02B) 
Conduit, various 
properties; 
must comply with 
Standard 
Specifications 
Section 86-1.02B 

See 
Standard 
Specifi- 
cations 
Section 86-
1.02B 

2 ft. long 
from center 
of length, 
2 samples 
each size 

Job site 

As necessary 
for verification 
if quality is 
questionable 
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Table 6-1.18.  Materials Acceptance Sampling and Testing Requirements: 
Miscellaneous Materials (2 of 5)  

Test Test 
Method 

Sample 
Size & 

Container 
Size 

Sampling 
Location 

Acceptance 
Test 

Frequency 
Remarks 

ELECTRICAL CONDUCTORS AND CABLES (Section 86-1.02F) 
Electrical 
conductors and 
cables, various 
properties; 
must comply with 
Standard 
Specifications 
Section 86-1.02F 

See 
Standard 
Specifi- 
cations 
Section 86 

2 ft. long, 
include 
markings, 2 
samples per 
gauge 

Job site 

Each lot for 
verification if 
quality is 
questionable 

 

EXPANSION JOINT FILLER   

Compliance with 
specifications  

6 in. long, 
full width of 
sheet 

 

Each 1,000 
sq ft not less 
than 2 per 
shipment 

 

GEOSYNTHETICS (Section 96) 
Various 
properties; 
must comply with 
Standard 
Specifications 
Section 96  

See 
Standard 
Specifica- 
tions 
Section 96 

1 piece, 3 ft 
x full width 
of roll 

Job site 

Each lot for 
verification if 
quality is 
questionable. 
See Remarks 

Certificate of 
compliance required 
for each lot; 
unroll at least 1 
circumference before 
sampling 

PAINT (Section 91) 

Paint, various 
properties; 
must comply with 
Standard 
Specifications 
Section 91 

See 
Standard 
Specifi- 
cations 
Section 91 

For 
miscella- 
neous 
painting, 
1 qt (see 
Section 6-2 
of this 
manual) 

Job site Each batch 

If less than 20 gallons, 
testing not required 
and resident engineer 
must field release. 
Zinc-rich primer must 
be on the Authorized 
Materials List 

PAVEMENT MARKERS (Section 81-3) 
Pavement 
Markers, various 
properties; 
must comply with 
Standard 
Specifications 
Section 81-3 

See 
Standard 
Specifi- 
cations 
Section 81-
3 

20 markers Job site 

As necessary 
for verification 
if quality is 
questionable 

Each shipment must 
have certificate of 
compliance 
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Table 6-1.18.  Materials Acceptance Sampling and Testing Requirements: 
Miscellaneous Materials (3 of 5)  

Test Test 
Method 

Sample 
Size & 

Container 
Size 

Sampling Location 
Acceptance 

Test 
Frequency 

Remarks 

PERMEABLE MATERIALS: (Section 68-2.02F) 

Durability Index California 
Test 229 50 lb  Stockpile Before use No text 

Sieve Analysis California 
Test 202 50 lb  Stockpile Before use,1 

every day No text 

PERMEABLE MATERIALS: Class 3 (Section 68-2.02F) 

Crushed Faces California 
Test 205 50 lb  Stockpile Before use No text 

PRESTRESSED TENDON GROUT (Section 50) 
Efflux time California 

Test 541 
One 6x12 
in. cylinder 
mold can 

From batch 
immediately after 
mixing for 
prequalification, 
thereafter from 
outlet end of tendon, 
storage tank, or 
both 

At the start of 
each day’s 
work, and 
thereafter 1 
test per each 
5% of ducts; 
see Remarks 

Repeat acceptance 
tests whenever source 
of material is changed 

RAISED BARS (PRECAST) 

Compliance with 
specifications  1 unit or 

full size bar  Each lot 
Sample and test if not 
previously inspected 
at the source 

REINFORCING STEEL (Section 52) 

Reinforcing Steel, 
various properties 

See 
Standard 
Specifi- 
cations 
Section 52 

2 samples,  
30 in., 
except 40 
in. for No. 
14 and No. 
18 

Job site 

As necessary 
for verification 
if quality is 
questionable  

Each shipment must 
be accompanied by a 
certificate of 
compliance 

SLOPE PROTECTION (Section 72) 

Size N/A  Quarry or stockpile 
As required 
for 
acceptance 

Adequate size of 
slope protection 
documented by 
measuring or 
weighing the material 

Apparent Specific 
Gravity 

California 
Test 206 75 lb Quarry or stockpile Before use No text 
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Table 6-1.18.  Materials Acceptance Sampling and Testing Requirements: 
Miscellaneous Materials (4 of 5) 

Test Test 
Method 

Sample 
Size & 

Container 
Size 

Sampling Location 
Acceptance 

Test 
Frequency 

Remarks 

SLOPE PROTECTION (Section 72) (Cont.) 
Absorption California 

Test 206 75 lb Quarry or stockpile Before use No text 

Durability Index California 
Test 229 75 lb Quarry or stockpile Before use No text 

STEEL PRODUCTS 
No text No text Contact 

METS for 
instructions 

No text Contact 
METS for 
instructions 

No text 

STRUCTURAL STEEL AND MISCELLANEOUS METAL (Sections 55 & 75) 
No text No text 2 samples,  

30-in., cut 
parallel to 
direction of 
rolling 

No text Each heat or 
melt or 10 
tons or 
fraction 

Sample and test if 
not previously 
inspected at the 
source 

STRUCTURAL STEEL COATINGS (Section 59) 
Paint, various 
properties; 
must comply with 
Standard 
Specifications 
Section 59 

See 
Standard 
Specifi- 
cations 
Section 59 

For bridge 
or major 
structure, 
send an 
unopened 
5-gal can 

Job site Each batch; 
see Remarks 

Unused portion of 
5-gal sample will 
be returned to 
job; see Section 
6-2, “Acceptance 
of Manufactured 
or Fabricated 
Materials and 
Products,” of this 
manual 

WATER-PROOFING MATERIALS (Section 54) 

Glass Fiber 
ASTM 
D1668, 
Type 1 

9 sq ft of 
asphalt 
saturated 
cotton 
fabric 

Job site 1 sample 
from each lot  

Asphalt ASTM D449 5 lb of 
asphalt Job site 1 sample 

from each lot  

Primer ASTM D41 
1 qt of 
asphalt  
primer 

Job site 1 sample 
from each lot  



 California Department of Transportation  Construction Manual  June 2021 
Page 6-1.78 Sample Types and Frequencies 

Table 6-1.18.  Materials Acceptance Sampling and Testing Requirements: 
Miscellaneous Materials (5 of 5) 

Test Test 
Method 

Sample 
Size & 

Container 
Size 

Sampling 
Location 

Acceptance 
Test 

Frequency 
Remarks 

WELDED WIRE REINFORCEMENT (Section 52-1.02C) 

Welded 
Wire 
Reinforcing 
Steel,  
must 
comply with 
Standard 
Specifi- 
cations 
Section 52-
1.02C 

ASTM A 
1064/A 
1064M 

9 sq ft Job site As necessary 
for verification 
if quality is 
questionable 

Each shipment must 
be accompanied by 
a certificate of 
compliance 
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Chapter 6 Sampling and Testing 
Section 3 Field Tests 

6-301 General 
The resident engineer must make sure that materials incorporated into the project 
comply with specifications. Refer to Section 3-609, “Testing by Caltrans,” of this 
manual. 
Perform field inspection of material and testing in accordance with the guidelines in 
this chapter. Sampling and testing frequencies for materials acceptance are shown in 
the tables included in Section 6-107, “Materials Acceptance Sampling and Testing,” of 
this manual. Maintain a record of field tests and material inspected and released on 
the job as described in Section 5-102, “Organization of Project Documents,” of this 
manual. 

6-301A References 
Unless specified, references are Caltrans guides and manuals. 
California Test guidance, Materials Engineering and Testing Services (METS): 

https://dot.ca.gov/programs/engineering-services/california-test-methods 
American Association of State Highway and Transportation Officials (AASHTO), 
American Society for Testing and Materials (ASTM), and other test methods are 
available at the IHS Markit Standards Store website, which is accessible to Caltrans 
staff who click on the Material Standards (ASTM/AASHTO) link after pasting the 
following link into their browser for this Caltrans-only web page: 

http://des.onramp.dot.ca.gov/materials-engineering-and-testing-services-mets 
Material Plant Quality Program (MPQP), Division of Construction: 

https://dot.ca.gov/programs/construction/publications 
Laboratory Safety Manual, paste the following link into your browser:  

http://des.onramp.dot.ca.gov/des-safety-meeting-information 

6-302 Field Inspection and Release of Materials 
When materials or products listed in Table 6-2.3, “Materials Accepted by Certificate of 
Compliance,” of this manual arrive on the job site, or where METS assigns inspection 
of products for which they normally have responsibility back to the resident engineer, 
use the following procedure: 
• Verify that METS has sent Form TL-0028, “Notice of Materials to Be Inspected at 

Job Site.” If a material does not have a corresponding TL-0028, contact the 
project’s structural materials representative. 

• Verify that the material meets the requirements of the specification and is 
undamaged by shipping and handling. 

https://dot.ca.gov/programs/engineering-services/california-test-methods
https://dot.ca.gov/programs/construction/publications
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• When required by the specifications, verify that the material has a certificate of 
compliance from the supplier stating that the material meets all required 
specifications for the contract. 

• Check that the appropriate documentation is included for materials covered by the 
Buy America requirements. Refer to Section 3-604, “Buy America,” of this manual 
for Buy America information. 

• Verify that the applicable documentation (environmental product declaration) is 
provided for materials subject to Buy Clean California Act requirements. Refer to 
Section 3-606, “Buy Clean California Act,” of this manual for information.  

• Complete Form CEM-4102, “Material Inspected and Released on Job.” 

6-303 Field Laboratory 
Suitable laboratories and equipment are necessary to perform proper field testing. 
When economically feasible, a field laboratory should be established to assess 
multiple construction projects in the immediate area. 
Field laboratories must comply with the Laboratory Safety Manual. The Laboratory 
Safety Manual is required under California Code of Regulations Title 8, Section 5191 
(8 CCR 5191). The Laboratory Safety Manual guidelines and procedures must be 
implemented and enforced at all materials testing laboratories in Caltrans, including 
field construction laboratories. 
Most laboratories have water, gas, and electricity. Field laboratory facilities are 
provided by any of the methods covered under Sections 1-4, “Facilities and 
Equipment,” and 1-5, “Field Expenses and Purchases,” of this manual. 
The resident engineer should coordinate with the district materials engineer to 
establish a field laboratory. 

6-304 Field Testing Equipment 
Each district materials engineer must have an effective calibration program for 
equipment used for materials acceptance testing. Testing equipment must be in proper 
operating condition and calibrated within prescribed tolerances for accuracy. 
Standards for calibration of testing equipment are described in the appropriate 
California Tests for calibration and manufacturer’s instructions. 
District materials laboratories perform periodic reconditioning and calibration of field 
laboratory testing equipment. The use of decals attached to testing equipment 
showing date of last calibration, name of calibrator, the district, and date that the next 
calibration is due, is a requirement for all testing items listed below. Acceptance 
samplers and testers should verify that field testing equipment is in good condition and 
check the date of last calibration on the decal. 
Any testing equipment that does not meet calibration requirements is to be 
recalibrated or replaced without delay. Each piece of equipment should be recalibrated 
and reconditioned in accordance with the frequencies listed in the appropriate 
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California Test. More frequent calibration may be required depending on use of 
equipment and on moving and handling practices. 
While the maximum interval between calibrations may be as long as a year, equipment 
should be calibrated any time there is reason to believe it has been damaged or 
affected in any way that would alter calibration. 

6-304A Scales and Balances 
All scales and balances used in field testing must be periodically recalibrated. The 
district materials engineer can use a service contract to use technicians from private 
industry to perform the recalibration. Recalibration of this equipment must be 
performed at least once each year. New scales and balances must be calibrated prior 
to use. 
In the interest of standardization, the following types of scales are recommended for 
field use: 
• A 20-kilogram balance equipped with graduated bars on the beam to give readings 

under 1,000 grams without recourse to loose weights. 
• A 6-kilogram trip scale equipped with agate bearings and double beam. The upper 

beam should be graduated to 100-gram units, making a range of 1,100 grams 
directly on the beam without recourse to loose weights. The equipment should 
include one 1-kilogram and two 2-kilogram weights with scoop and scoop tare, all 
to provide a full capacity of 6 kilograms. 

• A torsion balance of 500-gram capacity, accurate to 0.10 gram. 
When the volume of work is large, an automatic digital scale can be used instead of 
the 20-kilogram and 6-kilogram scales described above. 

6-304B Screens and Sieves 
Examine all screens and sieves prior to performing grading tests. Inspection includes 
examination for broken wires, distortions and sags, and removal of particles stuck in 
the mesh, all as instructed in California Test 202, “Method of Test for Determining 
Sieve Analysis of Fine and Coarse Aggregates.” 

6-304C Portland Cement Concrete Air Meters 
Data sheets accompanying newly purchased meters contain operation and calibration 
information. Supplemental sheets are available through METS. 
California Test 504, “Method of Test for Determining Air Content of Freshly Mixed 
Concrete by the Pressure Method,” covers the procedure for operation of the two most 
common brands in use by Caltrans. California Test 115, “Method of Calibration of 
Pressure Type Air Meters,” covers calibration of these two meters. 

6-304D Compaction Tubes 
California Test 110, “Method of Calibration of Compaction Test Equipment,” outlines 
the procedure for both calibration and repair. 
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6-304E Cement-Treated Base Compressive Strength Apparatus 
District materials laboratories can check the calibration of the hydraulic jacks used with 
the apparatus. If a jack requires repair, contact the METS machine shop in 
Sacramento to make the necessary arrangements for repair. 

6-305 Test Methods 
Whenever a reference is made in the specifications to a test method by number, it 
means the test in effect on the day the “Notice to Bidders” for the work is dated. This 
means that the test methods for each project are fixed and are not necessarily the 
latest revisions. 
Field personnel who perform tests for compliance with the specifications must be 
qualified to conduct the proper tests methods as indicated by the contract. The 
resident engineer must make sure that the correct versions of test methods are used. 
The latest revisions of the test methods are available on the METS website: 

https://dot.ca.gov/programs/engineering-services/california-test-methods 
Use the following guidelines for some of the tests performed in the field. 

6-305A Method of Determining Approximate Grading of Mineral Aggregate by Dry 
Sieve Analysis 

California Test 202, “Method of Test for Determining Sieve Analysis of Fine and 
Coarse Aggregates,” requires that fine aggregate is subjected to a prescribed washing 
procedure before performing the sieve analysis. However, when large numbers of 
sieve analyses are performed on material from a given source, the tester may use the 
“Approximate Sieve Analysis of Processed Fine Aggregate” method in Appendix E of 
California Test 202. Any material subject to rejection because of excessive material 
retained on any sieve by the approximate method must be retested using the basic 
California Test 202. 

6-305B Fabrication of Cement Treated Base Specimens 
Test specimens are fabricated in the field. When compressive strength tests are 
desired, the specimens are cured, tested in the field, or shipped to the district 
materials laboratory for testing in accordance with applicable portions of California 
Test 312, “Designing and Testing of Classes ‘A’ and ‘B’ Cement Treated Bases.” 

6-305C Determination of Cement or Lime Content 
Refer to California Test 338, “Determination of Cement or Lime Content in Treated 
Aggregate by the Titration Method,” for instructions. The acid-base titration and 
constant neutralization titration tests are used to determine the percentage of portland 
cement or lime in aggregates that have been treated. 
The resident engineer must devise and perform a cement-determination test program 
geared to the contractor’s mixing and spreading operation. Increase testing frequency 
when mixing or spreading equipment is changed or altered or production rates are 
increased. 

https://dot.ca.gov/programs/engineering-services/california-test-methods
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6-305D Portland Cement Concrete 
Concrete samples are taken in accordance with California Test 539, “Method of Test 
for Sampling Fresh Concrete.” 
For penetration, test in accordance with California Test 533, “Method of Test for Ball 
Penetration in Fresh Portland Cement Concrete,” each batch of concrete from which 
strength specimens are made. 
For slump, test in accordance with ASTM C143 each batch of concrete from which 
strength specimens are made. 
If air-entrained concrete is used, test the concrete using California Test 504, “Method 
of Test for Determining Air Content of Freshly Mixed Concrete by the Pressure 
Method,” on each batch of concrete from which strength specimens are made. If 
concrete contains lightweight aggregate, air content is determined in accordance with 
California Test 543, “Method of Test for Determining Air Content of Freshly Mixed 
Concrete by the Volumetric Method.” 
If the cement content is being checked by California Test 518, “Method of Test for Unit 
Weight of Fresh Concrete,” determine the cement content for each batch from which 
strength tests are made. 
Review California Test 540, “Method of Test for Making and Curing Concrete Test 
Specimens in the Field,” to determine the maximum size of coarse aggregate to be 
incorporated in the test specimen. Be sure to note removal of any oversize aggregate 
on the sample identification card. 
California Test 540 covers the molding, transportation, curing, and storage of concrete 
cylinders. 

6-305D (1) Number of Cylinders Required for a Test 
Each compressive strength test of concrete is determined to be the average strength 
of two 6- by 12-inch cylinders or three 4- by 8-inch cylinders. District Materials Lab, 
Southern Regional Lab, or METS performs California Test 521, “Method of Test for 
Compressive Strength of Molded Concrete Cylinders” or ASTM C39, “Standard Test 
Method for Compressive Strength of Cylindrical Concrete Specimens,” and reports 
results to the resident engineer. The resident engineer evaluates the test results for 
compliance with the contract specifications. 
Trial batching of concrete requires the average compressive strength of five 6- by 12-
inch cylinders or five 4- by 8-inch cylinders. 

6-305D (2) Trial Batches 
Specifications state that for concrete designated by compressive strength greater than 
3,600 pounds per square inch, or if prequalification is specified, the concrete must be 
prequalified by trial batches or certified test data before it is placed. 
Make and test cylinders to prequalify the concrete. The test results must meet the 
contract specifications before the concrete designated by compressive strength may 
be considered as prequalified by trial batch. 
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Concrete for trial batches must be designed, produced, and tested by the contractor 
(or its supplier), and a certified trial batch test report must be obtained prior to use of 
such concrete. The resident engineer must make sure the certified trial batch test 
report contains all of the specified data. 
The resident engineer must determine whether testing of trial batches will be 
performed during the life of the contract. Caltrans personnel must witness trial batch 
testing. 

6-305E Relative Compaction Using Nuclear Gauges 
California Test 231, “Method of Test for Relative Compaction of Untreated and Treated 
Soils and Aggregates Using Nuclear Gages,” provides the procedures for determining 
relative compaction by using nuclear gauges. 
In addition to California Test 231, use of nuclear gauges is contained in California Test 
121, “Administrative Instructions for Use of Nuclear Gages,” as well as the 
manufacturer’s manual pertaining to the gauge being used. A copy of these 
documents must be kept with each gauge. California Test 121 includes supervision 
and operator requirements for nuclear gauges, as well as requirements for nuclear 
gauge storage and transportation. For nuclear gauges, refer to the district radiation 
safety officer for any questions concerning operation, storage, and administrative 
requirements. 
The person responsible for general inspection of the work and the person performing 
the test measurements are both involved in performing the complete test. The 
progressive steps are: 
1. Designating the test area. 
2. Selecting test sites within the test area. 
3. Taking physical measurements. 
4. Determining test maximum value for comparison with the average in-place density 

(California Test 231 only). 
5. Evaluation. 

6-306 Material Plants 
Determining the accuracy and suitability of scales and meters used to proportion 
materials in material processing plants is important to assure uniformity and quality of 
materials. Plants producing construction materials for Caltrans must be approved 
under the MPQP. Material plants used for producing materials under Sections 27, 
“Cement Treated Bases”; 28, “Concrete Bases”; 30, “Reclaimed Pavement”; 37, 
“Bituminous Seals”; 39-2, “Hot Mix Asphalt”; 60-3.04 “Deck Overlays”; and 90, 
“Concrete,” of the Standard Specifications must comply with the MPQP. Refer to 
Section 3-9, “Payment,” of this manual for weighing and metering procedures. 
The MPQP covers these topics for materials plant weighing and measuring devices: 
inspection, calibration, dynamic testing, and approval. Chapter 2 of the MPQP, “Plant 
Equipment,” is directed to the material producer and specifies the equipment 
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requirements for material plants. Chapter 3, “Material Plant Calibration and Dynamic 
Testing,” is directed to the user of the calibration and approval process and specifies 
the calibration and approval of plant proportioning systems. 
The plant approval process must be performed when weighing or measuring devices 
are newly installed, repaired, or adjusted, or when the plant is relocated. The resident 
engineer may order that the approval process be performed to assure accurate 
proportioning at any time on any type of plant. The maximum interval for retesting 
proportioning equipment is as follows: 
• Hot mix asphalt and portland cement concrete batch plants—1 year. 
• Hot mix asphalt continuous mixing plants—6 months. 
• Slurry seal mixer-spreader trucks—6 months or when aggregate sources are 

changed. 
• Concrete volumetric mixers—every 30 days for pavement and 90 days for 

structures or when there is any change in ingredient sources. 
The district weights and measures coordinator is responsible for material plant 
approval based on: 
• Plant equipment safety inspection. 
• Type approval of measurement elements, except continuous conveyor scales, by 

the California Department of Food and Agriculture, Division of Measurement 
Standards. 

• Type approval of measurement elements outside the Division of Measurement 
Standards area of responsibility by the district weights and measures coordinator. 

• Device calibration. 
• Dynamic testing of the plant during operation. 
Do not allow material production for Caltrans projects until plant approval is received. 
The district weights and measures coordinator maintains a list of approved material 
plants and equipment currently in compliance with the MPQP. 
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