
  

 
 
 
 

April 30, 2009 
 
 
 
TO: PARTIES INTERESTED IN EVALUATION REPORTS ON MECHANICAL 

PINNED SPLICES (MPSs) FOR PRECAST PRESTRESSED CONCRETE 
PILES  

 
SUBJECT: Proposed Acceptance Criteria for Mechanical Pinned Splices (MPSs) for 

Precast Prestressed Concrete Piles, Subject AC414-0609-R1 (DZ/BG)  
 

Hearing Information: 
Thursday, June 4, 2009 
8:00 a.m. 
DoubleTree Hotel 
808 South 20th Street 
Birmingham, Alabama 35205 
(800) 222-8733 

 
Dear Madam or Sir: 
 
The proposed new acceptance criteria, enclosed with this letter, will be considered by the 
ICC-ES Evaluation Committee at the hearing noted above. The proposed acceptance criteria 
is intended to address requirements for mechanical pinned splices (MPSs) with MPS 
components embedded into precast prestressed concrete foundation piles during casting of 
concrete. The pile segments are spliced during driving operations, such that an MPS 
component embedded in the upper pile segment is joined to the corresponding MPS 
component embedded in the lower pile segment with steel locking pins after the lower pile 
segment has been driven. The MPSs are intended to comply with the requirements for pile 
splices that have adequate capacity to resist all vertical and lateral forces induced by driving 
and service loads, as required by Sections 1808.2.7, 1809.2.1, and 1809.2.3 of the 2006 
International Building Code® (IBC). The MPSs are limited to pile regions where soil provides 
sufficient lateral support as described in IBC Section 1808.2.9, and are outside of the ductile 
regions for seismic requirements as described in Sections 1809.2.3.2.1 and 1809.2.3.2.2 of 
the IBC.  
 
Staff requests input as to whether the axial tension and compression stiffness of the MPSs 
should be modeled in the impact test described in Section 4.2 and the in-situ testing 
described in Section 6.5 for piles under driving conditions.  
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You are cordially invited to submit written comments on agenda items, or to attend the 
Evaluation Committee hearing and present verbal comments.  If you wish to contribute to the 
hearing, please note the following: 
 
1. Written comments that are received by the Los Angeles business/regional office by May 

19, 2009, will be forwarded to the committee prior to the hearing, and will be posted on 
the ICC-ES web site shortly after the comment deadline. 

 
2. Written comments received up to ten days before the meeting, and staff memos 

responding to comments, will be posted to the web site on May 29, 2009. 
 
3. ICC-ES is no longer providing printed copies at the meeting of proposed acceptance 

criteria, staff memos or public comments.  These documents will be available on a limited 
number of CDs at the meeting, for uploading to computers; and ICC-ES will make 
arrangements with the hotel business center to have hard copies available for 
photocopying.   

 
4. Written comments that miss the deadline noted in item (1), above, will only be available at 

the meeting if you provide 35 copies, collated, stapled, and three-hole punched, either at 
the meeting itself or to the Los Angeles business/regional office by May 29, 2009. 

 
5. If you plan to speak for more than 15 minutes, or offer a visual presentation lasting longer, 

you should notify ICC-ES staff as far as possible in advance.  There will be a computer, 
projector, and screen available at the meeting for anyone wishing to make a visual 
presentation, and presentations in most cases will need to be in PowerPoint format.  Also, 
ICC-ES will need to be provided with your presentation at least a half-hour before the 
start of the relevant meeting session (morning or afternoon) on either a CD or a flash 
card. 

 
6. If you have any special needs related to a presentation, you should contact ICC-ES staff 

well in advance of the meeting. 
 
7. Any visual aids for viewing at committee meetings (charts, overhead transparencies, 

slides, videos, electronic presentations, etc.) will be permitted only if a copy is provided to 
ICC-ES, before the presentation, in a medium that can be retained with other records of 
the meeting. 

 
8. Any materials submitted for committee consideration are considered nonconfidential and 

available for public discussion, as noted in Section 2.7 of the ICC-ES Rules of Procedure 
for the Evaluation Committee. 

 
9. Prior to the meeting, you should refrain from trying to communicate directly with 

committee members about agenda items, either verbally or in writing.  Committee 
members reserve the right to refuse such communications. 
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Your cooperation with these guidelines is much appreciated, as is your interest in the 
deliberations of the Evaluation Committee. If you have any question, please contact the 
undersigned at (800) 423-6587, extension 3722, or Brian Gerber, S.E., Principal Structural 
Engineer, at extension 3255. You may also reach us by e-mail at es@icc-es.org. 
 

Yours very truly, 

 
David Zhao, P.E., S.E. 
Senior Staff Engineer 
 

 
DZ/jw 
 
Enclosures 
 
cc: Evaluation Committee 
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ICC EVALUATION SERVICE, INC.,
RULES OF PROCEDURE FOR THE EVALUATION COMMITTEE

1.0 PURPOSE

The purpose of the Evaluation Committee is to monitor the
work of ICC-ES, in issuing evaluation reports; to evaluate
and approve acceptance criteria on which evaluation reports
may be based; and to sponsor related changes in the
applicable codes.

2.0 MEETINGS

2.1 The Evaluation Committee shall schedule meetings
that are open to the public in discharging its duties under
Section 1, subject to Section 3.

2.2 All scheduled meetings shall be publicly announced.

2.3 Two-thirds (2/3) of the voting Evaluation Committee
members shall constitute a quorum. A majority vote of
members present is required on any action.

2.4 In the absence of the nonvoting chairman-moderator,
Evaluation Committee members present shall elect an
alternate chairman from the committee for that meeting. The
alternate chairman shall be counted as a voting committee
member for purposes of maintaining a committee quorum
and to cast a tie-breaking vote of the committee.

2.5 Minutes of the meetings shall be kept.

2.6 An electronic audio record of meetings shall be made
by ICC-ES; no other audio, video, electronic or stenographic
recordings of the meetings will be permitted. Visual aids
(including, but not limited to, charts, overhead
transparencies, slides, videos, or presentation software)
viewed at meetings shall be permitted only if the presenter
provides ICC-ES before presentation with a copy of the
visual aid in a medium which can be retained by ICC-ES
with its record of the meeting and which can also be
provided to interested parties  requesting a copy. A copy of
the ICC-ES recording of the meeting and such visual aids,
if any, will be available to interested parties upon written
request made to ICC-ES together with a payment as
required by ICC-ES to cover costs of preparation and
duplication of the copy. These  materials will be available
beginning five days after the conclusion of the meeting but
will no longer be available after one year from the
conclusion of the meeting.

2.7 Parties interested in the deliberations of the
committee should refrain from communicating, whether in
writing or verbally, with committee members regarding
agenda items. All written communications and submissions
regarding agenda items should be delivered to ICC-ES. All
such written communications and submissions shall be
considered nonconfidential and available for discussion in
open session of an Evaluation Committee meeting, and
shall be delivered at least ten days before the scheduled
Evaluation Committee meeting if they are to be forwarded to
the committee. Materials delivered to ICC-ES at least ten

days before the scheduled meeting will be posted on the
ICC-ES web site (www.icc-es.org) prior to the meeting.  After
this time, parties wishing to submit materials for
consideration by the Evaluation Committee must deliver a
sufficient number of copies as directed by ICC-ES.
Consideration of materials not received by ICC-ES at least
ten days before the meeting is at the discretion of the
Evaluation Committee.  Following the meeting, ICC-ES will
make all materials considered by the Evaluation Committee
available on the web site for a maximum period of one year
following the meeting.  The committee reserves the right to
refuse recognition of communications which do not comply
with the provisions of this section. 

3.0 CLOSED SESSIONS

Evaluation Committee meetings shall be open except that
the chairman may call for a closed session to seek advice of
counsel.

4.0 ACCEPTANCE CRITERIA

4.1 Acceptance criteria are established by the committee
to  provide a basis for issuing ICC-ES evaluation reports on
products and systems under codes referenced in Section
2.0 of the Rules of Procedure for Evaluation Reports.  They
also clarify conditions of acceptance for products and
systems specifically regulated by the codes.

Acceptance criteria may involve a product, material,
method of construction, or service. Consideration of any
acceptance criteria must be in conjunction with a current
and valid application for an ICC-ES evaluation report, an
existing ICC-ES evaluation report, or as otherwise
determined by the Evaluation Committee.

4.2 Procedure:

4.2.1 Proposed acceptance criteria shall be developed
by the ICC-ES staff and discussed in open session with the
Evaluation Committee during a scheduled meeting, except
as permitted in Section 5.0 of these rules.

4.2.2 Proposed acceptance criteria shall be available to
interested parties at least 30 days before discussion at the
committee meeting.

4.2.3 The committee shall be informed of all pertinent
written communications received by ICC-ES.

4.2.4 Attendees at Evaluation Committee meetings shall
have the opportunity to speak on acceptance criteria listed
on the meeting agenda, to provide information to committee
members.

4.3 Approval of acceptance criteria shall be as specified
in Section 2.3 of these rules.

4.4 Actions of the Evaluation Committee may be

http://www.icc-es.org)
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appealed in accordance with the ICC-ES Rules of Procedure
for Appeal of Acceptance Criteria or the ICC-ES Rules of
Procedure for Appeals of Evaluation Committee Technical
Decisions.

5.0 COMMITTEE BALLOTING FOR ACCEPTANCE
CRITERIA

5.1 Acceptance criteria may be issued without a public
hearing following a 30-day public comment period and a
majority vote for approval by the Evaluation Committee
when, in the opinion of ICC-ES staff, one or more of the
following conditions have been met:

1. The subject is nonstructural, does not involve life safety,
and is addressed in nationally recognized standards or
generally accepted industry standards.

2. The subject is a revision to an existing acceptance
criteria that requires a formal action by the Evaluation
Committee, and public comments raised were resolved by
staff with commenters fully informed.

3. Other acceptance criteria and/or the code provide
precedence for the revised criteria.

5.2 Negative votes must be based upon one or more of
the following, for the ballots to be considered valid and
require resolution:

a. Lack of clarity: There is insufficient explanation of the
scope of the acceptance criteria or insufficient
description of the intended use of the product or
system; or the acceptance criteria is so unclear as to be
unacceptable. (The areas where greater clarity is
required must be specifically identified.)

b. Insufficiency: The criteria is insufficient for proper
evaluation of the product or system.  (The provisions of
the criteria that are in question must be specifically
identified.)

c. The subject of the acceptance criteria is not within the
scope of the applicable codes: A report issued by ICC-
ES is intended to provide a basis for approval under the
codes.  If the subject of the acceptance criteria is not
regulated by the codes, there is no basis for issuing a
report, or a criteria. (Specifics must be provided
concerning the inapplicability of the code.)

d. The subject of the acceptance criteria needs to be
discussed in a public hearings.  The committee member
requests additional input from other committee members,
staff or industry.

5.3 An Evaluation Committee member, in voting on an
acceptance criteria, may only cast the following ballots:

• Approved

• Approved with Comments

• Negative: Do Not Proceed

6.0 COMMITTEE COMMUNICATION

Direct communication between committee members, and
between committee members and an applicant or
concerned party, with regard to the processing of a
particular acceptance criteria or evaluation report shall take
place only in a public hearing of the Evaluation Committee.
Accordingly:

6.1 Committee members receiving an electronic ballot
should respond only to the sender (staff).  Committee
members who wish to discuss a particular matter with other
committee members, before reaching a decision, should
ballot accordingly and bring the matter to the attention of
ICC-ES staff, so the issue can be placed on the agenda of
a future committee meeting.

6.2 Committee members who are contacted by an
applicant or concerned party on a particular matter that will
be brought to the committee will refrain from private
communication and will encourage the applicant or
concerned party to forward their concerns through the ICC-
ES staff in writing, and/or make their concerns known by
addressing the committee at a public hearing, so that their
concerns can receive the attention of all committee
members.#

Effective March 18, 2008
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PREFACE 
 
 
 Evaluation reports issued by ICC Evaluation Service, Inc. (ICC-ES), are based upon performance features of the 
International family of codes and other widely adopted code families, including the Uniform Codes, the BOCA 
National Codes, and the SBCCI Standard Codes. Section 104.11 of the International Building Code® reads as 
follows: 
 

The provisions of this code are not intended to prevent the installation of any materials or to 
prohibit any design or method of construction not specifically prescribed by this code, 
provided that any such alternative has been approved. An alternative material, design or 
method of construction shall be approved where the building official finds that the proposed 
design is satisfactory and complies with the intent of the provisions of this code, and that the 
material, method or work offered is, for the purpose intended, at least the equivalent of that 
prescribed in this code in quality, strength, effectiveness, fire resistance, durability and safety. 

 
Similar provisions are contained in the Uniform Codes, the National Codes, and the Standard Codes. 

 
ICC-ES may consider alternate criteria, provided the report applicant submits valid data demonstrating that the 

alternate criteria are at least equivalent to the criteria proposed in this document, and otherwise meet the 
applicable performance requirements of the codes. Notwithstanding that a product, material, or type or method 
of construction meets the requirements of the criteria proposed in this document, or that it can be demonstrated 
that valid alternate criteria are equivalent to the criteria in this document and otherwise meet the applicable 
performance requirements of the codes, ICC-ES retains the right to refuse to issue or renew an evaluation report, 
if the product, material, or type or method of construction is such that either unusual care with its installation or 
use must be exercised for satisfactory performance, or malfunctioning is apt to cause unreasonable property 
damage or personal injury or sickness relative to the benefits to be achieved by the use of the product, material, 
or type or method of construction. 

 
 
 

Acceptance criteria are developed for use solely for purposes of issuing ICC-ES evaluation reports.
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PROPOSED ACCEPTANCE CRITERIA FOR 
MECHANICAL PINNED SPLICEs (MPSs) FOR PRECAST, PRESTRESSED 

CONCRETE PILES  
 

1.0 INTRODUCATION 1 

1.1 Purpose: The purpose of this acceptance criteria is to establish 2 

requirements for mechanical pinned splices (MPSs) for precast, prestressed concrete 3 

piles to be recognized in an ICC Evaluation Service, Inc. (ICC-ES), evaluation report 4 

under the 2006 International Building Code® (IBC). The basis of recognition is IBC 5 

Section 104.11. 6 

 The reason for the development of this criteria is to provide guidelines for the 7 

evaluation of MPSs for precast, prestressed concrete piles, since the codes do not 8 

provide requirements for testing and determination of structural capacities of these 9 

products. 10 

1.2 Scope: This acceptance criteria applies to MPSs with components 11 

embedded into precast, prestressed concrete piles during casting of concrete. Pile 12 

segments are spliced during driving operations, such that an upper segment of pile is 13 

spliced to the corresponding lower segment with an MPS after the lower segment has 14 

been driven.  15 

This criteria is limited to precast, prestressed concrete piles joined with MPSs 16 

used under the following conditions: The specified compressive strength of concrete 17 

shall be 6,000 psi (41.3 MPa); the total pile length shall be at least 50 feet (15 240 mm); 18 

exposure conditions to soil shall not be indicative of potential MPS deterioration or 19 

corrosion situations.  20 

1.3 Codes and Referenced Standards:  21 
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1.3.1 2006 International Building Code® (IBC), International Code 22 

Council. 23 

1.3.2 ACI 318–05, Building Code Requirements for Structural Concrete, 24 

American Concrete Institute. 25 

1.3.3 ACI Committee 543, Design, Manufacture, and Installation of 26 

Concrete Piles, (ACI 543R-00), American Concrete Institute. 27 

1.3.4 AISC 360–05, Specification for Structural Steel Buildings, American 28 

Institute of Steel Construction. 29 

1.3.5 AWS A5.28–05, Specification for Low-Alloy Steel Electrodes and 30 

Rods for Gas Shielded Arc Welding, American Welding Society  31 

1.3.6 AWS D1.1–04, Structural Welding Code — Steel, American 32 

Welding Society. 33 

1.3.7 AWS D1.4–98, Structural Welding Code — Reinforcing Steel, 34 

American Welding Society.  35 

1.3.8 MIL-HDBK-1007/3, Soil Dynamics and Special Design Aspect, 36 

Department of Defense. 37 

1.3.9 PCI Committee on Prestressed Concrete Piling, Recommended 38 

Practice for Design, Manufacture and Installation of Prestressed Concrete Piling (PCI 39 

Committee Report March-April 1993), Precast/Prestressed Concrete Institute. 40 

1.3.10 ASTM A 311/A 311M-95 (2000), Standard Specification for Cold-41 

Drawn, Stress-Relieved Carbon Steel Bars Subject to Mechanical Property 42 

Requirements, ASTM International. 43 
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1.3.11 ASTM A 370-03a, Standard Test Methods and Definitions for 44 

Mechanical Testing of Steel Products, ASTM International. 45 

1.3.12 ASTM A 706/A 706M-04a, Standard Specification for Low-Alloy 46 

Steel Deformed and Plain Bars for Concrete Reinforcement, ASTM International. 47 

1.3.13 ASTM C 31/C 31M-03a, Standard Specification for Making and 48 

Curing Concrete Test Specimens in the Field, ASTM International. 49 

1.3.14 ASTM C 39/C 39M-03, Standard Test Method for Compressive 50 

Strength of Cylindrical Concrete Specimens, ASTM International. 51 

1.3.15 ASTM C 78-08, Standard Test Method for Flexural Strength of 52 

Concrete (Using Simple Beam with Third-Point Loading), ASTM International. 53 

1.3.16 ASTM C 172-04, Standard Practice for Sampling Freshly Mixed 54 

Concrete, ASTM International. 55 

1.3.17 ASTM D 198-08, Standard Test Methods of Static Tests of Lumber 56 

in Structural Sizes, ASTM International. 57 

1.3.18 ASTM D 4945-00, Standard Test Method for High-Strain Dynamic 58 

Testing of Piles, ASTM International. 59 

1.3.19 ASTM E 4-01, Standard Practices for Force Verification of Test 60 

Machines, ASTM International. 61 

1.3.20 ASTM E 8-08, Standard Test Method for Tension Testing of 62 

Metallic Materials, ASTM International. 63 

1.3.21 ASTM E 83-02, Standard Practice for Verification and Classification 64 

of Extensometer System, ASTM International. 65 
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1.3.22 EN 10025-1:2004, Hot Rolled Products of Structural Steels — Part 66 

1: General Technical Delivery Conditions, European Committee for Standardization. 67 

1.3.23 EN 10025-2:2004, Hot Rolled Products of Structural Steels — Part 68 

2: Technical Delivery Conditions for Non-alloy Structural Steels, European Committee 69 

for Standardization. 70 

1.3.24 EN 12794:2005, Precast Concrete Products — Foundation Piles, 71 

European Committee for Standardization. 72 

1.3.25 EN 13369:2004, Common Rules for Precast Concrete Products, 73 

European Committee for Standardization. 74 

1.4 Definitions: Definitions in the IBC, ACI 318, ACI 543R, PCI Committee 75 

Report, and AISC 360 apply to this criteria. In addition, the terms below apply to this 76 

criteria.  Refer to Figure 5 for a typical MPS configuration. 77 

1.4.1 Mechanical Pinned Splice (MPS): A pile joint consists of two 78 

embedded components with one cast at the end of one pile segment, and the other cast 79 

at the end of another pile segment. The two embedded components are joined together 80 

in the field during driving by steel locking pins. Refer to Figure 5 for a typical MPS 81 

configuration. 82 

1.4.2 Mechanical Pinned Splice – Pile Assembly (MPSPA): A precast, 83 

prestressed concrete pile consisting of two pile segments that are joined together by an 84 

MPS in the field during driving. 85 

1.4.3 Pile Joint: The required devices by which separate segments of a 86 

precast, prestressed concrete pile are structurally connected at the jobsite during 87 

driving. 88 
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2.0 BASIC INFORMATION 89 

2.1 General: The following information shall be submitted: 90 

2.1.1 Product Description: A detailed description of the MPSs, including 91 

information concerning material specifications, configurations, dimensions, the 92 

manufacturing process, and restrictions or limitations on use. Information shall be 93 

provided on, but shall not be limited to, the following items:  Steel female and male lock 94 

mechanisms; steel locking pins; steel pipe anchors; steel plates; steel reinforcements; 95 

concrete; welding; referenced material standards; grades of steel; sizes and dimensions 96 

of each component of the MPSs; the specified compressive strength of concrete at 28 97 

days and at time of driving [shall be 6,000 psi (41.3 MPa)]; curing conditions of concrete 98 

piles; welding electrode classification; type of gas shielding; welding procedure; and 99 

dimensioned drawings of the MPSs and corresponding components. 100 

2.1.2 Packaging and Identification: A description of the method of 101 

packaging and field identification of all components of the MPS, including both the 102 

components embedded in pile segments and the steel locking pins. Field identification 103 

provisions shall include the name of the report holder, the ICC-ES evaluation report 104 

number, and the name or logo of the inspection agency. 105 

2.1.3 Installation Instructions:  Manufacturer’s published instructions 106 

shall include the following items: A description of how the MPSs are installed at the 107 

project site, including special tools or gages needed, product handling and storage, 108 

procedures for field assembly and procedures for performance (strength and stiffness) 109 

verification. 110 
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2.2 Testing Laboratories: Testing laboratories shall comply with Section 2.0 111 

of the ICC-ES Acceptance Criteria for Test Reports (AC85) and Section 4.2 of the ICC-112 

ES Rules of Procedure for Evaluation Reports. 113 

2.3 Test Reports: Test reports shall comply with AC85. 114 

2.4 Product Sampling: Sampling of the MPSs for tests under this criteria 115 

shall comply with Section 3.1 of AC85. The fabrication of the test assemblies shall be 116 

witnessed by or verified by the testing laboratory. 117 

3.0 TEST AND PERFORMANCE REQUIREMENTS 118 

3.1 General: The strength and stiffness of the MPSs shall be based on a 119 

rational engineering analysis described in Section 3.3 and verified by testing data 120 

complying with Section 4.0, with tests conducted on the specimens of MPSPAs. The 121 

material properties utilized for such rational engineering analysis required by Section 122 

3.3 shall be the actual properties determined in accordance with Section 3.2, in order to 123 

demonstrate the validity of the proposed rational engineering analysis.  124 

3.2 Test Materials: 125 

3.2.1 Concrete: 126 

3.2.1.1 General: Samples for strength tests shall be taken in 127 

accordance with ASTM C 172. Concrete test cylinders and beams shall be prepared in 128 

accordance with ASTM C 31 and made from the same sample of concrete and same 129 

curing process, including curing time, as the concrete used in specimens of MPSPAs 130 

tested in accordance with Section 4.0. Compressive strength tests on cylinders shall be 131 

in accordance with ASTM C 39 for correlating tests conducted in accordance with 132 
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Sections 4. 2 through 4.6.  Flexural strength tests on beams shall be in accordance with 133 

ASTM C 78 for correlating tests conducted in accordance with Section 4.3.   134 

3.2.1.2 Properties: A compressive strength test shall determine the 135 

average of the strengths of two cylinders. There shall be three compressive strength 136 

tests to correlate tests conducted in Sections 4.2, 4.3, 4.4, 4.5 and 4.6, respectively; 137 

and three flexural strength tests to correlate tests conducted in Section 4.3. The 138 

concrete compressive and flexural strength tests shall be conducted within 24 hours of 139 

tests described in Section 4.0 on specimens of MPSPAs. The tested compressive 140 

strengths shall comply with Section 5.6.3 of ACI 318.  The average values of strength 141 

tests shall be used for a rational engineering analysis described in Section 3.3. 142 

3.2.2 Steel Female and Male Lock Mechanisms:  143 

3.2.2.1 General: The purpose of this test is to demonstrate the 144 

compliance of the lock mechanisms with the intended performance requirements set 145 

forth in AISC 360. 146 

3.2.2.2 Properties: Testing shall be conducted in accordance with 147 

Section 10 of EN 10025-1. The sample size shall be a minimum of three specimens for 148 

each steel grade except, when a larger number of specimens is required in accordance 149 

with EN 10025-1. The locking mechanism steel shall conform to EN 10025-2 for EN 150 

S355 J2G3 steel.  151 

3.2.3 Steel Locking Pins: 152 

3.2.3.1 General: Material testing data in the form of a mill certificate or 153 

test report from a testing laboratory shall be submitted for the steel locking pins. 154 

3.2.3.2 Properties: Steel locking pins shall conform to ASTM A 311.  155 
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3.2.4 Steel Reinforcements: 156 

3.2.4.1 General: Material testing data in the form of a mill certificate or 157 

test report from a testing laboratory shall be submitted for the steel reinforcements.  158 

3.2.4.2 Properties: Deformed steel reinforcing bars shall comply with 159 

ASTM A 706.  160 

3.2.5 Welding: 161 

3.2.5.1 General: A certificate of analysis of welding electrodes used in 162 

the fabrication of the MPSPAs that are tested as required in Section 4.0, shall be 163 

submitted. An electrode manufacturer or a testing laboratory shall generate the analysis 164 

reports. 165 

3.2.5.2 Properties: The welding electrodes and shielding for steel 166 

components of the MPS shall conform to requirements for ER80S-X set forth in AWS 167 

A5.28. 168 

3.2.6 Other Steel Components of the MPSs: 169 

3.2.6.1 General: Material testing data in the form of a mill certificate or 170 

test report from a testing laboratory shall be submitted for all other steel components, 171 

such as steel pipe anchors and steel plates of the MPSs. 172 

3.2.6.2 Properties: Steel components of the MPSs, such as steel pipe 173 

anchors and steel plates, shall conform to corresponding referenced material standards 174 

specified in the AISC 360, including mechanical properties and chemical composition. 175 

3.3 Rational Engineering Analysis: 176 

3.3.1 General: A rational engineering analysis shall be employed to 177 

determine the capacity (strength and stiffness) of the MPSs. This rational engineering 178 
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analysis shall be in accordance with well-established principles of mechanics and shall 179 

comply with IBC Section 1604.4 and take into account equilibrium, stability, geometric 180 

compatibility and both the actual material properties determined in accordance with 181 

Section 3.2 and nominal specified material properties complying with the IBC and its 182 

referenced standards, with both approaches are clarified in the following paragraph. 183 

In this criteria, applying the rational engineering analysis described in the 184 

paragraph above, when the actual material properties determined in accordance with 185 

Section 3.2 are utilized, the corresponding predicted strength shall be identified as 186 

calculated actual strength, which is compared to the tested strength determined in 187 

accordance with Section 4.0. Where the nominal specified material properties 188 

complying with applicable codes and referenced standards are utilized, the 189 

corresponding predicted strength shall be identified as calculated nominal strength, 190 

which is the strength recognized in a ICC-ES evaluation report provided that all 191 

conditions of acceptance described in Section 4.2.6, 4.3.8, 4.4.7, 4.5.8 and 4.6.7 are 192 

satisfied.  193 

The calculated actual and nominal strength in resisting compression, tension, 194 

shear and bending shall be the lesser of the following: the MPS strength based on the 195 

least strength of all components of the MPS; and strength of each pile end region 196 

adjacent to the MPS due to the interaction among the MPS and both pile segments. 197 

 The rational engineering analysis employed shall take into account applicable 198 

interactions among different loadings such as compression, tension, bending moment 199 

and lateral shear, in order to demonstrate compliance with Sections 1605.2 and 1605.3 200 

of the IBC. The calculated actual strength of MPSs subject to combined loadings 201 
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determined in accordance with the rational engineering analysis described in this 202 

Section shall be verified by testing data complying with Section 4.0. To utilize rational 203 

analysis in the development of interaction diagrams for combined flexure and axial 204 

loads, observed controlling failure mechanisms must be considered.  For combined 205 

flexure and axial tension, the controlling tested limit state observed in the tension tests 206 

shall match the controlling tested limit state observed in the bending tests.  If controlling 207 

limit states are observed to be inconsistent between flexure and axial tension, no 208 

interaction diagram for flexure and axial tension shall be reported.  For combined flexure 209 

and axial compression, the controlling failure mechanism observed in the flexural test 210 

shall be used for the analysis, and the controlling limit state for the axial compression 211 

tests shall be crushing of the concrete. If controlling limit state observed for the axial 212 

compression tests is not crushing of the concrete, then no interaction diagram for 213 

flexure and axial compression shall be reported. 214 

 The rational engineering analysis employed shall determine the pile stiffness and 215 

deformation capacity for lateral loads taking into account the contributions of the MPS 216 

so as to demonstrate compliance with Sections 1808.2.8.3, 1808.2.12, and 1808.2.9.3 217 

of the IBC. The results from the rational engineering analysis shall be verified by test 218 

data complying with Section 4.0.  219 

3.3.2 Conditions of Acceptance: The rational engineering analysis 220 

employed in Section 3.3.1 shall be deemed to be in compliance with this criteria 221 

provided the following requirements are satisfied: the conditions of acceptance 222 

described in Sections 4.2.6, 4.3.8, 4.4.7, 4.5.8 and 4.6.7 are all satisfied. 223 

4.0 TEST METHODS 224 
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4.1 General: The specimens of MPSPAs shall subject to impact tests in 225 

accordance with Section 4.2. Subsequent to the impact tests, the specimens are 226 

extracted from the ground, the MPSs examined, and then the specimens are tested in 227 

accordance with the test methods described in Sections 4.3, 4.4, 4.5, and 4.6; for 228 

bending, shear, tension, and compression, respectively. Proper precautionary measures 229 

such as water jetting may be necessary in order to minimize tension applied to the pile 230 

during extraction. The purpose of these combination tests is to verify that the MPSs 231 

have adequate capacity to resist all stresses induced by driving and service loads, as 232 

required by Sections 1808.2.7, 1809.2.1, 1809.2.1.4, and 1809.2.3.2 of the IBC. 233 

4.2 Impact Test:  234 

4.2.1 General: The purpose of the impact test is to verify that the MPSs 235 

can provide and maintain true alignment of pile segments and the position of piles 236 

during and subsequent to driving installation and can maintain structural integrity 237 

subsequent to driving; and to demonstrate compliance with Sections 1808.2.6 and 238 

1808.2.7 of the IBC. The impact test shall be conducted in accordance with ASTM D 239 

4945, Section 1.6 of MIL–HDBK–1007/3, and Annex A of EN 12794, with the 240 

modifications and clarifications described in Sections 4.2.2 through 4.2.6 below. 241 

4.2.2 Test Apparatus: In addition to test apparatus specified in Section 5 242 

of ASTM D 4945, the pile-driving rig shall be capable of maintaining the submitted 243 

impact loads to an accuracy of +/-10 percent of the specified values, which are 244 

described in Section 4.2.4. 245 

4.2.3 Test Specimens: Each test specimen consists of two pile 246 

segments, which are connected by a MPS. Both the upper and lower pile segments 247 
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shall be at least 14 feet (4 267 mm) long. The lower pile segment shall have adequate 248 

length to ensure that the MPS remains above the ground throughout the impact test. 249 

The lower pile segment may be provided with a pile shoe to prevent tip damage during 250 

driving. A minimum of three identical test specimens shall be required for each 251 

combination test described in Section 4.1 for each different size and configuration of the 252 

MPSs. 253 

4.2.4 Test Procedure: The impact test shall take place in a well-defined 254 

area, where a geotechnical investigation shows sufficient soil bearing capacity at a 255 

suitable depth. The lower driven pile segment is driven vertically until it stands firmly 256 

embedded in the soil such that the pile joint is above the ground and can be observed 257 

throughout the test. After driving of the lower pile segment into position, the upper pile 258 

segment is joined to the lower segment in accordance with the MPS manufacturer’s 259 

written installation instructions.  260 

The impact load test consists of impact blows to the spliced pile generating 261 

compressive and tensile stresses across the spliced pile joint.  At least 1,000 impact 262 

blows shall be applied during each test. The compressive stress around the MPS 263 

caused by impact blows shall simulate increasingly stiffening soil conditions, such as 264 

those encountered during practical driving operations. At least 500 blows shall be 265 

applied at 50 percent (+/-10 percent) of maximum compressive driving stress, 500 266 

blows or more shall be applied at 70 percent (+/-10 percent) of maximum compressive 267 

driving stress, and 10 blows or more shall be applied at 100 percent (+/-10 percent) of 268 

maximum compressive driving stress, where the maximum compressive driving stress 269 

is equal to 3,500 psi (24.1 Mpa).  Driving stresses shall be based upon recorded data in 270 
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accordance with ASTM D 4945 and the wave equation analysis described in Section 1.6 271 

of the MIL–HDBK–1007/3. 272 

4.2.5 Data Recording and Analysis: Data recording and analysis shall 273 

comply with Section 6 of ASTM D 4945 and Section 1.6 of MIL–HDBK–1007/3. In 274 

addition, the MPS and pile sections around the MPS shall be visually examined for any 275 

damage, such as spalling of concrete at the head of the pile, spalling of concrete near 276 

the MPS, and transverse cracking or breaking of pile, and the findings shall be 277 

recorded. The alignment between the upper and lower pile segments (angular 278 

deviation) shall be measured in accordance with Annex J of EN 13369 and Annex E of 279 

EN 12794. 280 

4.2.6 Conditions of Acceptance: The MPS is deemed to be in 281 

compliance with Section 4.2 of this criteria provided that, subsequent to the impact 282 

tests, every specimen comply with the all of the following requirements: 1) No damage 283 

has occurred at the pile joint or in pile segments near the pile joint; 2) The angular 284 

deviation between the lower and upper pile segments is no more than 1:150; 3) The 285 

maximum compressive stress in the pile during driving is less than 286 

)85.0(75.0
' ff pec
−×× ; and 4) The maximum tensile stress in the pile during driving is 287 

less than the allowable tensile stress which is )6(75.0
' ff pec

+×× . Compliance with 288 

Section 6.5 is required in order to satisfy the item 4 requirements. 289 

4.3 Bending Test:  290 

4.3.1 General: The purpose of the bending tests, after being subject to 291 

the impact test described in Section 4.2 of this criteria, is to verify the adequacy of the 292 
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flexural bending strength of the MPSs after installation, and to evaluate the contribution 293 

effect of the MPSs to the pile flexural stiffness. The bending tests shall be conducted in 294 

accordance with Annex A, Section A1.5 of EN 12794, with modifications and 295 

clarifications described in Sections 4.3.2 through 4.3.8 below. 296 

4.3.2 Test Specimens: A minimum of three identical test specimens that 297 

have been tested in accordance with Section 4.2 of this criteria shall be used for the 298 

bending test for each MPS size and configuration subsequent to the impact test. 299 

4.3.3 Apparatus: 300 

4.3.3.1 Testing Machine: A device that provides (1) a rigid frame to 301 

support the specimen yet permit the specimen to deflect without restraint, (2) a 302 

loading head through which the force is applied without high-stress concentrations in 303 

the specimen, and (3) a force-measuring device that is calibrated to ensure accuracy 304 

in accordance with ASTM E 4. 305 

4.3.3.2 Support Apparatus: Devices that provide support for the 306 

specimen at the specified span. 307 

4.3.3.2.1 Reaction Bearing Plates: The specimen shall be 308 

supported by metal bearing plates to prevent damage to the specimen at the point of 309 

contact between specimen and reaction support. The plates shall be of sufficient 310 

length, thickness, and width to provide a firm-bearing surface and ensure a uniform 311 

bearing stress across the width of the specimen. 312 

4.3.3.2.2 Bearing Reaction Supports: The bearing plates shall 313 

be supported by devices that provide unrestricted longitudinal deformation and 314 

rotation of the specimen at the reactions due to loading. Provisions shall be made to 315 
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restrict horizontal translation of the specimen normal to the length of the specimen at 316 

the supports. 317 

4.3.3.2.3 Lateral Support: Support shall be provided as 318 

required to restrict lateral displacement.  Each support shall allow vertical movement 319 

without frictional restraint. 320 

4.3.3.3 Load Apparatus: Devices that transfer the applied load from 321 

the testing machine at designated points onto the specimen. Provisions shall be 322 

made to prevent eccentric loading of the load-measuring device. 323 

4.3.3.3.1 Load Plates and Rollers: The load shall be applied 324 

through steel bearing plates and rollers, which are of sufficient thickness and extend 325 

entirely across the specimen width to eliminate high-stress concentrations at places 326 

of contact between specimen and steel bearing plates. Steel bearing plates and 327 

rollers shall consist of two plates separated by a minimum diameter of 2-inch (51 328 

mm) round steel bar, oriented normal to the specimen span. The minimum 329 

dimensions of the plates shall be 1-inch (25 mm) -thick by 8-inch (203 mm) wide by 330 

18-inch (457 mm) long, with the long direction oriented normal to the specimen 331 

span. 332 

4.3.3.3.2 Load Point: Location of load points relative to the 333 

reactions shall be as identified in the specific test procedure. 334 

4.3.3.4 Force Measuring Device:  The force-measuring device (load-335 

cell or equivalent device)) shall have the capacity to measure the full range of 336 

loading, and shall be calibrated prior to the test in accordance with ASTM E 4. 337 
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4.3.3.5 Displacement Measuring Device: The displacement-338 

measuring device shall be LVDT device or equivalent, which shall provide 339 

continuous readings with an accuracy of at least 0.004 inch (0.1 mm). 340 

4.3.4 Test Setup: The test setup shall comply with requirements set forth 341 

in Annex A, Section A1.5 of EN 12794 with modifications described in Section 4.3.3 and 342 

Figure 1 of this criteria. 343 

4.3.5 Test Procedure: Prior to the bending test, the separation (gap) 344 

between two splice halves shall be measured in accordance with Annex A, Section A1.5 345 

including Figure A.1 of EN 12794 for splice under flexural tension stress and flexural 346 

compression stress. The test specimen is placed on two supports such that the bending 347 

occurs about the weakest principle axis of the pile. The span length (between end 348 

supports) of the test must be equal to or greater than 10 times the minimal cross 349 

sectional dimension of the pile specimen, or 20 ft (6 096 mm) whichever is greater. The 350 

pile joint shall be situated in the middle of the span. Two equal point loads, located 351 

symmetrically about the splice shall be applied simultaneously, such that a near 352 

constant moment occurs over the middle span between point loads. The increase of 353 

each load step is chosen in order that at least 10 load steps are made before the 354 

maximum bending moment has been reached. After each load step, the loads are kept 355 

constant for at least 3 minutes. Continue the load steps until complete failure has been 356 

reached. Refer to Figure 1 of this criteria for illustration. 357 

4.3.6 Data Recording and Analysis:  358 

4.3.6.1 Load: The applied load shall be measured and recorded 359 

continuously at the point of loading during the test. 360 
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4.3.6.2 Separation (Gap) at the Splice Joint:  The separation on the 361 

lower side of the test specimen, between the two joint halves, shall be measured 362 

and recorded continuously during the test. 363 

4.3.6.3 Displacement: The vertical displacements shall be measured 364 

continuously at the three locations as indicated in Figure 1. The first displacement 365 

shall be measured when the pile specimen is exposed to its own weight only (zero 366 

reading). 367 

4.3.6.4 Reinforcing Strain:  Longitudinal strain of the reinforcing shall 368 

be measured directly using resistance type strain gages applied directly to bottom 369 

reinforcing.  Strain gages shall be applied at a distance not greater than 2 inch (51 370 

mm) (+/-1 inch) (+/-25.4 mm) from the extent of the female or male locking 371 

mechanism, on one side or on each side of the joint.  The average of two maximum 372 

strain recordings shall be used to determine the maximum measured strain prior to 373 

failure.  Strains shall be recorded continuously throughout loading at a rate not less 374 

than 100 records per minute. 375 

4.3.6.5 Controlling Limit State:  The limit state controlling failure shall 376 

be reported. 377 

4.3.7 Flexural Stiffness: The tested equivalent moment of inertia of the 378 

MPSPA, Ieq, shall be calculated in accordance with Annex A, Section A.1.6 of EN 379 

12794, where the “M” is the calculated actual flexural strength at pile cross section 380 

adjacent to the MPS based on the tested material properties in accordance with 381 

Section 3.2 of this criteria and described in Section 3.3.1 of this criteria, which shall 382 

be less than the tested ultimate bending moment prior to failure based on tests 383 



PROPOSED ACCEPTANCE CRITERIA FOR AC414-0609-R1 
MECHANICAL PINNED SPLICES (MPSs) FOR  Page 19 
PRECAST PRESTRESSED CONCRETE PILES April 2009 

conducted in accordance with Section 4.3 of this criteria.  The effective moment of 384 

inertia of the precast prestressed concrete piles, Ie, shall be calculated in 385 

accordance with Section 9.5.2.3 of the ACI 318, where the “fr” is determined by 386 

flexural strength test under Section 3.2.1 of this criteria, Ma is replaced by the 387 

calculated actual flexural strength  as defined in this Section 4.3.7 of this criteria, Ig 388 

and Icr are calculated based on the tested material properties in accordance with 389 

Section 3.2 of this criteria.  Engineering analysis for reinforced concrete shall comply 390 

with applicable provisions of the ACI 318. 391 

4.3.8 Conditions of Acceptance: Each MPS shall satisfy all of the 392 

following requirements: 1) Conditions of acceptance described in Section 4.2.6 of this 393 

criteria; 2) The tested ultimate bending moment in the splice prior to failure is equal or 394 

greater than the calculated actual flexural strength for the MPS as described in Section 395 

3.3.1 of this criteria; and 3) The tested equivalent moment of inertia of the MPSPA, Ieq, 396 

shall be greater than 95 percent of the effective moment of inertia of the pile, Ie, where 397 

both Ieq and Ie are described in Section 4.3.7 of this criteria. 398 

4.4 Shear Test: 399 

4.4.1 General Criteria: The purpose of the shear tests, after being 400 

subject to the impact test described in Section 4.2 of this criteria, is to verify the 401 

adequacy of the shear strength of the MPSs. 402 

4.4.2 Test Specimens: A minimum of three identical test specimens that 403 

have been tested in accordance with Section 4.2 of this criteria shall be used for the 404 

shear test for each MPS size and configuration subsequent to the impact test. 405 

4.4.3 Apparatus: The apparatus shall be as described in Section 4.3.3. 406 
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4.4.4 Test Setup: The shear test shall be conducted on specimens 407 

described in Section 4.4.2 of this criteria with the MPS located at the midpoint of the 408 

specimens. The full length of the specimens must be equal to or greater than 10 times 409 

the minimal cross sectional dimension of the pile specimen, or 28 ft (8 534 mm), 410 

whichever is greater. The specimens shall be horizontally arranged in a testing machine 411 

with three bearing reaction supports. A load shall be applied normal to the pile 412 

specimen at a single load point, located at a distance equal to the depth of the 413 

specimen from the splice location along the span of the pile specimen, and aligned with 414 

the center of the pile specimen in the direction normal to the span.  Load shall be 415 

applied through load apparatus as described in Section 4.3.3.3. Lateral supports shall 416 

be provided as described in Section 4.3.3.2.3.  417 

4.4.5 Test Procedure: The total load shall be applied in steps and the 418 

increase of each load step shall be chosen such that at least 10 load steps are required 419 

prior to specimen failure. Each load increment shall be held for a minimum of three 420 

minutes. The applied load shall be measured and recorded continuously at the point of 421 

loading using a force-measuring device described in Section 4.3.3.3.3. At least two 422 

displacement-measuring devices described in Section 4.3.3.3.4 are placed across the 423 

MPS, one at each side of specimen. The relative vertical displacement across the pile 424 

joint is measured and recorded continuously. The rate of recording shall not be less 425 

than 100 records per minute. At each load step, the specimen is examined for any 426 

damage, such as concrete crack or distress in MPS. Continue load steps until complete 427 

failure has been reached. Refer to Figure 2 of this criteria for illustration. 428 
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4.4.6 Controlling Limit State:  The limit state controlling failure shall be 429 

reported. 430 

4.4.7 Conditions of Acceptance: Each MPS shall satisfy all of the 431 

following requirements: 1) Conditions of acceptance described in Section 4.2.6 of this 432 

criteria; 2) The tested shear force capacity in the MPS prior to failure is equal or greater 433 

than the calculated actual shear strength for the MPS as described in Section 3.3.1 of 434 

this criteria; and 3) Failure must occur as a result of diagonal tension in the concrete. 435 

4.5 Tension Test: 436 

4.5.1 General Criteria: The purpose of the tension tests, after being 437 

subject to the impact test described in Section 4.2 of this criteria, is to verify the 438 

adequacy of the tensile strength of the MPSs. 439 

4.5.2 Test Specimens: A minimum of three identical test specimens that 440 

have been tested in accordance with Section 4.2 of this criteria shall be used for the 441 

tension test for each MPS size and configuration subsequent to the impact test. 442 

4.5.3 Apparatus: In addition to applicable apparatus described in 443 

Section 4.3.3 of this criteria such as force measuring device and displacement 444 

measuring device, the following terms apply to both tension and compression test 445 

described in Section 4.5 and 4.6, respectively. 446 

4.5.3.1 Fixed-End Anchorage: A fixed reaction block shall be 447 

provided at the fixed end of specimens tested in axial tension and compression. The 448 

reaction block shall restrain translational displacements of the fixed end of specimens in 449 

any direction. Attachments made between the anchorage and the reaction block shall 450 

be concentric to the centroid of the pile specimen cross section. 451 
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4.5.3.2 End-Plate Anchorage: Anchorage plates shall be embedded 452 

into the free end and fixed end of the pile specimens tested in axial tension and 453 

compression. The anchorage shall be adequate to transfer tension and compression 454 

loading into the pile specimens from the free end (loading end), and to the reaction 455 

black at the fixed end of specimens. The embedment length of end plate anchorage 456 

reinforcing shall not be greater than 7 feet (2 134 mm). 457 

4.5.3.3 Low-Friction Bearing Pad: Bearing pads of Teflon or similar 458 

material shall be placed between the pile specimen and the reaction floor so as to 459 

minimize friction between the pile specimen and the reaction floor. 460 

4.5.4 Test Setup: Axial tension tests shall be conducted on specimens 461 

described in Section 4.5.2 of this criteria with the MPS located at the midpoint of the 462 

specimens. The specimen shall be horizontally arranged in a testing machine, 463 

described in Section 4.3.3.1, with one end supported by a fixed-end anchorage, and the 464 

other end free to displace along the length of the specimen. The specimen shall be 465 

placed on low-friction bearing pads as shown in Figure 3. Axial tension shall be applied 466 

at the free end through two load points on a load-transfer member, located such that the 467 

resultant axial force in the pile specimen is concentric about the centroid of the pile 468 

cross-section and loaded through an end-plate anchorage. Refer to Figures 3 and 4 for 469 

illustration. 470 

4.5.5 Test Procedure: The total load shall be applied in steps and the 471 

increase of each load step shall be chosen such that at least 10 load steps are required 472 

prior to specimen failure. At least two displacement-measuring devices described in 473 

Section 4.3.3.3.4 are placed across the MPS, one at each side of specimen. The 474 
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relative displacement across the pile joint is measured and recorded continuously. Each 475 

load increment shall be held for a minimum of three minutes. The applied load shall be 476 

recorded continuously at the point of loading at a rate not less than 100 records per 477 

minute. At each load step, the specimen is examined for any damage, such as concrete 478 

crack or distress in the MPS. Continue the load steps until complete failure has been 479 

reached. Refer to Figures 3 and 4 of this criteria for illustration. 480 

4.5.6 Longitudinal Strain:  Longitudinal strain of the reinforcing shall be 481 

measured directly using resistance type strain gages applied directly to bottom 482 

reinforcing.  Strain gages shall be applied at a distance not greater than 2 inch (51 mm) 483 

(+/-1 inch (25.4 mm) from the extent of the female or male locking mechanism, on one 484 

side or on each side of the joint.  The average of two maximum strain recordings shall 485 

be used to determine the maximum measured strain prior to failure.  Strain shall be 486 

recorded continuously throughout loading at a rate not less than 100 records per 487 

minute. 488 

4.5.7 Controlling Limit State:  The limit state controlling failure shall be 489 

reported. 490 

4.5.8 Conditions of Acceptance: Each MPS shall satisfy all of the 491 

following requirements: 1) Conditions of acceptance described in Section 4.2.6 of this 492 

criteria; and 2) The tested tension force in the MPS prior to failure is equal or greater 493 

than the calculated actual axial tensile strength for the MPS as described in Section 494 

3.3.1 of this criteria. 495 

4.6 Compression Test:  496 
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4.6.1 General Criteria: The purpose of the compression tests, after 497 

being subject to the impact test described in Section 4.2 of this criteria, is to verify the 498 

adequacy of the compressive strength of the MPSs. 499 

4.6.2 Test Specimens: A minimum of three identical test specimens that 500 

have been tested in accordance with Section 4.2 of this criteria shall be used for the 501 

compression test for each MPS size and configuration subsequent to the impact test. 502 

4.6.3 Apparatus: The apparatus shall be as described in Section 4.5.3. 503 

4.6.4 Test Setup: Axial compression tests shall be conducted on 504 

specimens described in Section 4.6.2 of this criteria with MPS located at the midpoint of 505 

the specimens. The specimen shall be horizontally arranged in a testing machine, 506 

described in Section 4.3.3.1, with one end supported by a fixed-end anchorage, and the 507 

other end free to displace along the length of the specimen. The specimen shall be 508 

placed on low-friction bearing pads as shown in Figure 3. Axial compression shall be 509 

applied at the free end through two load points on a load-transfer member, located such 510 

that the resultant axial force in the pile specimen is concentric about the centroid of the 511 

pile cross-section and loaded through an end-plate anchorage.  The specimen shall be 512 

laterally braced as required to prevent buckling failure modes. Refer to Figures 3 and 4 513 

of this criteria for illustration. 514 

4.6.5 Test Procedure: The total load shall be applied in steps and the 515 

increase of each load step shall be chosen such that at least 10 load steps are required 516 

prior to specimen failure. At least two displacement-measuring devices described in 517 

Section 4.3.3.3.4 are placed across the MPS, one at each side of specimen. The 518 

relative displacement across the pile joint is measured and recorded continuously. Each 519 
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load increment shall be held for a minimum of three minutes. The applied load shall be 520 

recorded continuously at the point of loading at a rate not less than 100 records per 521 

minute. At each load step, the specimen is examined for any damage, such as concrete 522 

crack or distress in the MPS. Continue the load steps until complete failure has been 523 

reached. Refer to Figures 3 and 4  of this criteria for illustration.  524 

4.6.6 Controlling Limit State:  The limit state controlling failure shall be 525 

reported. 526 

4.6.7 Conditions of Acceptance: Each MPS shall satisfy the following 527 

requirements: 1) Conditions of acceptance described in Section 4.2.6 of this criteria; 528 

and 2) The tested compression force in the MPS prior to failure is equal or greater than 529 

the calculated actual axial compressive strength for the MPS as described in Section 530 

3.3.1 of this criteria.   531 

5.0 QUALITY CONTROL 532 

5.1 The products shall be manufactured under an approved quality control 533 

program with inspections by an inspection agency accredited by the International 534 

Accreditation Service (IAS) or otherwise acceptable to ICC-ES. 535 

5.2 Quality documentation complying with ICC-ES Acceptance Criteria for 536 

Quality Documentation (AC10) shall be submitted for each manufacturing facility. 537 

6.0 EVALUATION REPORT RECOGNITION 538 

The following information shall be included in the evaluation report: 539 

6.1 Product Description: Information described in Section 2.1 of this criteria. 540 

6.2 Design Strength: The design strength for flexural, shear, tension and 541 

compression, and combinations thereof, determined in accordance with Section 3.3.1 of 542 
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this criteria, shall be reported for each load combination in accordance with Section 543 

1605.2 of the IBC.  544 

6.2.1 Design Strength for Individual Actions: The design strength for 545 

flexural (φMn), shear (φVn),  tension (φTn ), and compression (φPn ),  shall be the 546 

calculated nominal strength, described in Section 3.3.1, in bending (Mn), shear (Vn), 547 

tension (Tn ), and compression (Pn), multiplied by a appropriate strength reduction factor 548 

(φ), described in IBC or ACI 318, respectively. 549 

6.2.2 Design Strength for Shear in combination with Flexural, Axial 550 

Loads: If the controlling failure mechanisms observed in the flexural test are one of the 551 

following: (1) Tension yielding of splice reinforcing; (2) Tension yielding of prestressing 552 

steel at the end regions of MPSs; (3) Bond slippage of prestressing steel at the end 553 

regions of MPSs; then the design strength for shear in combination with flexural, axial 554 

tension/compression shall be in accordance with Section 11.3.2 of the ACI 318.   555 

6.2.3 Design Strength of Combined Flexure and Axial Loads:  An 556 

interaction diagram for design flexural strength, φMn, and design axial compression 557 

strength, φPn, or design axial tension strength, φTn, shall be determined in accordance 558 

with Section 3.3.1 of this criteria. 559 

6.2.4 Flexural Stiffness: The flexural stiffness, EcIe, shall be as 560 

determined in accordance with Sections 4.3.7 and 4.3.8 of this criteria. 561 

6.3 Code Compliance: The evaluation report shall state that the precast 562 

prestressed concrete piles utilizing the MPSs shall comply with the IBC and its 563 

referenced standards, including Sections 1808 and 1809 of the IBC. 564 
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6.4 Geotechnical Investigation: The evaluation report shall indicate that a site-565 

specific geotechnical investigation is required for application of the MPS products. The 566 

geotechnical investigation shall comply with IBC Sections 1802 and 1808, including 567 

driven criteria, which shall be consistent with the requirements of this criteria for MPS 568 

application. The geotechnical investigation shall address the applicable geotechnical 569 

aspects, but not limited to, the following: the pile capacity in strength (to resist 570 

compression, tension, bending, and shear) and stiffness (to resist vertical settlement 571 

and lateral displacement) taking into account of contributions of the MPSs as described 572 

in Section 3.3.1; corrosive properties of the soil to ensure that a potential MPS corrosion 573 

situation does not exist; the effects of groundwater and other questionable 574 

characteristics of the site; the support conditions for the pile including lateral support; 575 

the provisions for in-situ testing as described in Section 6.5 of this criteria. 576 

6.5 In–Situ Testing: The evaluation report shall indicate that for each soil 577 

condition identified in a geotechnical investigation report described in Section 6.4 of this 578 

criteria, in which precast prestressed concrete piles utilizing the MPS are to be installed, 579 

dynamic testing of a test pile shall be conducted in accordance with ASTM D 4945 and 580 

Section 1.6 of the MIL–HDBK–1007/3 to ensure that 1) Maximum allowable tensile 581 

stress described in Section 4.2.6 of this criteria is not exceeded; and 2) Damage do not 582 

occur to the pile including the MPS during driving installation. The testing agency shall 583 

be approved by the code official in accordance with Section 1702.1 of the IBC. 584 

6.6 Installation: The evaluation report shall note any special training or 585 

certification required for installation professionals, equipment required for installation, 586 
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and a detailed description of proper installation techniques. Requirements and 587 

procedures for quality assurance inspection of product installation shall be described. 588 

6.7 Special Inspection: The evaluation report shall state that special 589 

inspection in accordance with Sections 1704.7 and 1704.8 of the IBC is required. 590 

6.8 Scope of Evaluations: The evaluation report shall state that the precast 591 

prestressed concrete piles joined with MPSs recognized in a ICC-ES evaluation report 592 

are limited to the following conditions: The specified compressive strength of concrete 593 

shall be 6,000 psi (41.3 Mpa) the total pile length shall be 50 feet (15 240 mm) larger; 594 

the site-specific geotechnical investigation indicating that there will be no deleterious 595 

action on the MPSs because of soil constituents, changing water levels or other factors. 596 

6.9 Limitations: The evaluation report shall state that the following items have 597 

not been evaluated and are beyond the scope of the evaluation report: MPSs located in 598 

the ductile region of piles as identified in IBC Section 1809.2.3.2.1 for seismic design 599 

category C, and 1809.2.3.2.2 for seismic design category D, E or F; protection of pile 600 

materials including the MPSs as identified in IBC Section 1808.2.17; MPSs located in 601 

the region of unbraced length of piles and within 5 feet (1 524 mm) into firm ground and 602 

10 feet (3 048 mm) into soft material as described in IBC Section 1808.2.9.2 or 603 

otherwise larger embedment length into the supporting soil as approved by the code 604 

official on the basis of a geotechnical investigation by a registered design professional. 605 

■ 606 
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Figure 1: Bending Test 
 

 

Figure 2: Shear Test 
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Figure 3: Tension and Compression Test 
 

 

Figure 4: Pile Segment Detail for Tension and Compression Test 
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Figure 5: Photograph of a Typical MPS 
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