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ADDENDUM #2 
 
Date: March 4, 2009 
             
To:  Contractors 
 
From: Michael Ambre, Project Manager, DFCM 
 
Reference: Parleys Maintenance Station #234 Improvements 

Utah Department of Transportation - Utah 
  DFCM Project No. 08211900 
 
Subject: Addendum No. 2 
 
Pages Addendum         1  page 
 Archiplex Group Addendum #1                             77  pages 
 Total                                                                        78  pages  
 
Note: This Addendum shall be included as part of the Contract Documents. Items in this Addendum apply 
to all drawings and specification sections whether referenced or not involving the portion of the work added, 
deleted, modified, or otherwise addressed in the Addendum. Acknowledge receipt of this Addendum in the 
space provided on the Bid Form. Failure to do so may subject the Bidder to Disqualification.   
  
While we contend that SB220 should only be potentially applicable to a contract issued after the effective 
date of said bill, this is to clarify that for purposes of this contract, regardless of the execution or effective 
dates of this contract, the status of Utah Law and remedies available to the State of Utah and DFCM, as it 
relates to any matter referred to or affected by said SB220, shall be the Utah law in effect at the time of the 
issuance of this Addendum. 
 
2.1       SCHEDULE CHANGES – There are no changes to the project schedule. 
 
2.2       GENERAL – Please see attached addendum #2 - Archiplex Group, questions and answers,   
specifications and drawings. 
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Addendum #2 

 
DATE:  March 4, 2009 
 
DFCM Project No.: 08211900 
Archiplex Group Project No.: 0728.02 
 
ADDENDUM NO. 2 to the Contract Documents for the Construction of UDOT Maintenance 
Station #2434, Parleys Canyon, Utah. 
 
The contents of this addendum supersede the information contained in the original Contract 
Documents and are hereby incorporated therein.  Unless otherwise so stated, any changes 
herein offset only the specific drawings, words, or paragraphs mentioned, and the balance of 
the drawings and specifications remain in full force. 
 
A. QUESTIONS RECEIVED: 
 

1. Q.  Where are the Fuel tanks located that are to be moved? 
A. The metal tanks are shown on Demolition Plan C100, just north of the new 

location. The tanks are required to be refurbished by the GC. 
 

2. Q.  Do the fuel tanks have fuel in them. 
A. Yes. 

 
3. Q.  Do the Fuel tanks have any equipment installed on them? 

A. The tanks are double-walled metal tanks and besides venting appear to have 
very little on them; confirm with a site visit if this is a concern. Immediately 
adjacent are the existing fuel dispensers 

 
4. Q.  Can we go look at the Fuel tanks? 

A. The tanks are just inside the fence of the maintenance station at the southwest 
corner of the project site.  For access to the station contact Roger Frantz 801-
582-2115. 

 
5. Q.  The exact type of fuel dispenser required, Drawing AE702 detail D1 shows a twin     

hose dispenser, remotely mounted, is this what is required? 
A. A dual hose single dispenser remotely located is required. 

 
6. Q.  Is the fuel dispenser to be a suction type or with a remote submersible pump? 

  A. A remote submersible pump is required for each fuel. 
 

7. Q.  Sheet C200 refers to sheet C501 detail L. There is no detail L? 
A. Note & Detail was added in addendum #1. 
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8. Q.  Sheet AE702, items 13100.CO-Fuel Service Card reader: Is this provided by          
Fleet Services? 

A. Yes, the card reader and its pedestal is provided by Fleet Services.  All the 
necessary conduit and wire to the reader is by the GC.  The same applies to the 
equipment in the tuff shed next to the tanks, the equipment is by Fleet Services, 
the shed, the wire, power and conduit for a complete installation is by the GC. 

 
9. Q. The specs mention dimensional letters and numbers but I have not been able to 

find any more information regarding these.  Are there metal letters needed? 
A. No metal letters required at this project. 

 
10. Q.  SB101 calls for the slab to be 6”, with #4 rebar 18” o.c., but the geotech report  

suggests that the slab be 8”, with epoxy coated rebar 12” o.c.   The sawcut spec 
also differs, with the drawing showing 8’ o.c., and the geotech report calling out 6’ 
centers. 

A1. The addendum #2 drawings have been updated to show the slab thickness to be 
8” with the #4 rebar at 12” o.c. 

A2.  Epoxy coated rebar is not required; we have integral waterproofing and 
oliophobic sealer. 

A3. The 8’ o.c. slab joint spacing is already more restrictive than typical ACI 
recommendations.  Reducing the spacing further isn’t warranted in our opinion. 

 
11. Q.  Section 02513- Asphalt concrete paving specifications part 2.1, B calls for 3/4"  

base course aggregate.  It is our understanding that all pits have gone to the 1 
1/2" gradation to comply with UDOT/APWA specifications. The 3/4" is no longer 
available. Is the 1 1/2" gradation acceptable on this project? 

A. The 1-1/2" gradation is acceptable on this project. 
 

12. Q.  Asphalt- page C-500/ detail J, shows 4" depth of asphalt and specs show 3 1/2"  
depth of asphalt, which one am I to bid? 

A. The 4" asphalt is the correct thickness for bidding. 
  

B. PRODUCT APPROVALS: 
 
Listed products and manufacturers are approved for bidding. This approval does not relieve the 
supplier, bidder or manufacturer from satisfying the intent of the contract documents including 
the addenda in every aspect. Failure to conform to the design quality may result in later 
disapproval. If any product is disapproved after bidding, the product supplier shall supply 
specified equipment at no extra cost to the owner. Items listed are approved in general and 
specific details of performance, ratings, model number, etc. are required as part of the shop 
drawing process and shall be as submitted. 
 
1. Spec. Section 02470: Ground Anchors: 

a. CTS Ground Anchor will be acceptable subject to a full submittal in compliance 
with the requirements of the specification that we provided for Addendum 2. 

 
2. Spec. Section 03300: Cast in place Concrete: 

a. Intralok - bonding agent 
b. Acry-lok – Acrylic Polymer. 
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c.  Hydraset-Free – Non Chloride Concrete set accelerator 
 

3. Spec. Section 07110: Sheet Membrane Waterproofing : 
a. MEL-ROL Waterproofing system. 
b. Protecto Wrap Waterproof system. 

 
4. Spec. Section 07410: Manufactured Roof Panels: 

a. MCBI  
 
5. Spec. Section 10155: Toilet Partitions: 

a. Columbia Partitions 
 
6. Spec. Section 10500: Metal Lockers: 

a. Columbia Lockers 
 
7. Spec. Section 10800: Toilet & Bath Accessories: 

a. Columbia Accessories 
 
8. Spec. Section 15611: Natural Gas Fired Furnaces: 

a. Airease 
 
9. Spec. Section 15820: Duct Accessories: 

a. Air Specialties 
b.  Hercules 
c.  Heart and Cooley 

 
10. Spec. Section 15838: Power Ventilators: 

a. Air Master 
b.  Aldes 

 
11. Spec. Section 15855: Diffusers, Registers & Grilles: 

a. Air Specialties 
 

12. Spec. Section 15887: Louvers & Ventilators: 
a. Metalaire 
b. Air Rite 
c. Carnes 
d.  Air Specialties 
 

13.       Lighting Fixtures: 
 
F1  Columbia, Lithonia, Williams  
F2  Columbia, Lithonia, Williams 
F3  Columbia, Lithonia, Williams 
F4  Prescolite, Lithonia, Williams 
F5  Hubbell, Lithonia,  
F6  Hubbell, Lithonia, 
F7  Hubbell, Lithonia, 
F8  Prescolite Lithonia 
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EM  Hubbell, Lithonia, Exitronics 
X1  Dual Lite, Lithonia, 
X2  Dual Lite, Lithonia, Exitronics 
SF1 Spaulding Lithonia, LSI 

 
 
C. DESCRIPTION OF ADDENDUM ITEMS: 
 
1. General Information: 

 
a. The following is a list of items that the owner will salvage from the existing 

maintenance building prior to demolition: 
 

1. Doors and openers. 
2. Air compressor and all associated plumbing, hoses, fittings, reels, etc. 
3. Everything in the office, furniture, ac units, TVs and mounts etc. 
4. Oil barrels, pumps, hose reels etc. 
5. All door locks and deadbolts. 
6. All cabinets, in kitchen, bathroom & laundry. 
7. All shelves, work bench top etc. 
8. Everything in the mechanical room including, Peak Alarm system, electrical 

panel, all internet fiber, wash tub, water heater, drinking water system etc. 
9. All appliances. 
10. All power strips.  
11. Owner is keeping some of the fluorescent lights for storage containers. 
12. All tools, tool boxes etc. 
13. White boards, chalk boards etc. 

 
2. Civil Addendum Items: 
 

Sheet C100: 
a. Modified Note #6. 
b. Revised note concerning Existing Monument. 

 
Sheet C200: 

a. Modified Note #6. 
b. Relocated new Transformer Pad as shown. 
c. Show relocated monument & fence. 
d. Added holding tank note as per review comments. 

 
Sheet C300: 

a. Modified retaining wall construction note #3. 
b. Revised grading at hill to south of new concrete stairs as shown. 
c. Show relocated monument & fence. 

 
Sheet C301: 

a. Modified typical wall section. 
b. Add French Drain behind building foundation wall. 
c. Relocated new Transformer Pad as shown. 
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d. Revised grading at hill to south of new concrete stairs as shown. 
 

Sheet C400: 
a. Relocated new Transformer Pad as shown. 
b. Revised grading at hill to south of new concrete stairs as shown. 
c. Show relocated monument & fence. 

 
Sheet C500: 

a. Added note to section A-A to clarify type of retaining wall. 
b. Added handrail at top of exterior stair. 
c. Revised guardrail condition to match Arch. Sheet AE202. 
 

Sheet C501: 
a. Added additional information to Detail “L”. 

 
Sheet L101: 

a. Revised new seed mix to meet Salt Lake City Requirements. 
 
3. Architectural Addendum Items: 

 
Sheet G000: 

a. Added General Note #3. 
b. Updated Applicable Codes. 
 

Sheet G002: 
a. Added additional keynotes as indicated. 

 
Sheet AE101: 

a. Revised dimensions to re-locate mech. dampers.  
b. Added Office dimension. 

 
Sheet AE201: 

a. Show revised retaining wall layout in Elevations A1 & B1. 
b. Show handrail at top of exterior stairs. 

 
Sheet AE311: 

a. Changed Keynote 07210.B1 to 07210.C0.   
b. Revised roof edge conditions to match details revised in Addendum #1. 
c. Revised french drain in A2 section to coord. with Civil Drawings. 
d. Revised slab condition in A3 section to coord. with Structural Drawings. 
e. Added deck bearing datum to sections. 
f. Show location of textured foundation wall on Section A2. 

 
Sheet AE312: 

a. Changed Keynote 07210.B1 to 07210.C0.   
b. Revised Keynote Legend as indicated. 
c. Revised roof edge conditions to match details revised in Addendum #1. 
d. Revised oil pit canopy in A1 section to coord. with Structural drawings. 
e. Revised french drain in A2 section to coord. with Civil Drawings. 
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f. Added additional keynotes to A2 section to clarify wall construction. 
g. Revised slab condition in A3 & A4 section to coord. with Structural Drawings. 
h. Revised canopy attachment in A4 section to coord. with Structural Drawings. 
i. Added deck bearing datum to sections. 
j. Show location of textured foundation wall on Section A2. 

 
Sheet AE313: 

a. Changed Keynote 07210.B1 to 07210.C0.   
b. Revised roof edge conditions to match details revised in Addendum #1. 
c. Added additional keynotes to A3 section to clarify wall construction. 
d. Added top of stem wall datum. 
e. Added deck bearing datum to sections. 

 
Sheet AE401: 

a. Revised Keynote Legend as indicated. 
b. Added Interior Elevation E5. 
c. Revised Interior Elevations D1 & D5. 
d. Revised Mounting Heights Detail as shown. 
e. Added grab bars & folding shower seat to shower plan. 
f. Relocated ADA shower head from south wall to east wall of shower. 

 
Sheet AE402: 

a. Added additional information clarifying ADA compliant locker. 
b. Revised Keynote Legend as indicated. 

 
Sheet AE403: 

a. Added Detail section callout to B3 section. 
b. Added Detail E1/AE403. 
c. Revised Stair Dimensions as shown. 

 
Sheet AE502: 

a. Revised Detail D4/AE502 to comply with code review comments. 
b. Revised Height of work bench section. 

 
Sheet AE503: 

a. Revised Details A5 & B6. 
b. Revised Keynote Legend as shown. 

 
Sheet AE601: 

a. Provide bullnose block 1 side at details A3 & C6. 
 

Sheet AE602: 
a. Delete detail C4. 
b. Delete sill flashing from details C1 & C2. 

 
Sheet AE701: 

a. Added reference elevation to Wash Rack Plan. 
 

Sheet AE703: 
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a. Added reference elevations to Sander Rack Elevations. 
b. Revised Sander Rack Section to Coord with Structural drawings. 

 
4. Structural Addendum items: 

 
Sheet SB101: 

a. Changed slab on grade to 8” slab reinforced with #4 bars at 12” o.c. to match 
soils report recommendations. 

 
Sheet SB601: 

a. Revised reinforcing in detail A2. 
b. Revised retaining wall schedule A4 for architectural finish. 

 
Sheet SF511: 

a. Moved steel beam connection at oil storage canopy detail to A4/SF511 
b. Renamed detail A1 to read Trolley beam support detail. 

 
Sheet SF512: 

a. Revised detail D1 to reflect offset in deck bearing at oil storage canopy. 
b. Revised detail B5 to show canopy slope. 

 
5. Mechanical Addendum items: 

 
Sheet M201: 

a. Revised Damper locations as per Architectural Plan. 
 
6. Plumbing Addendum items: 

 
Sheet P201: 

a. Relocated ADA shower head from south wall to east wall of shower. 
 
7. Electrical Addendum items: 

 
Sheet E102: 

a. See Revised Electrical Drawing indicating changes to the electrical service and 
relocation of existing power lines. Pay special attention to additional sheet notes 
requiring the electrical contractor to allow a $32,000.00 allowance for the 
relocation of the existing overhead electrical lines.  

 
 
D. ATTACHMENTS: 
 
Specifications:  

 
1. Table of Contents – Re-issue entire Section. 
2. 02470 – Added Ground Anchor Section. 
3. 02513 – Re-issue entire Section. 
4. 03121 – Added Section “Form Liners for Architectural Concrete”. 
5. 10800 – Re-issue entire Section. 
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6. Delete Section 04720 – Cultured Stone. 
 
 
E. NEW DRAWING LIST: 
 

1. AE202 Retaining Wall Elevations & Sections.   
 
 
F. REISSUED DRAWING LIST: 
 

1. G000 Cover Sheet 
2. G002 Master Keynote List 
3. C100 Demolition Plan 
4. C200 Site & Utility Plan 
5. C300 Grading & Drainage Plan 
6. C301 Retaining Wall Plan & Profile 
7. C400 Erosion Control Plan 
8. C500 Typical Sections & Details 
9. C501 Typical Sections & Details 
10. L101 Landscape Notes & Schedules 
11. AE101 Level 1 & 2 Floor Plans 
12. AE201 Exterior Elevations  
13. AE311 Wall Sections 
14. AE312 Wall Sections 
15. AE313 Wall Sections 
16. AE401 Enlarged Restroom Floor Plan, Interior Elevations and Details 
17. AE402 Enlarged Maintenance Bay and Interior Elevations 
18. AE403 Stair Plan, Section, Elevations and Details 
19. AE502 Signage and Miscellaneous Details 
20. AE503 Miscellaneous Details 
21. AE601 Door Schedule and Details 
22. AE602 Window Frame Types, Glazing & Finish Schedules and Details 
23. AE701 Wash Rack Plan, Section and Elevations 
24. AE703 Sander Rack Plan, Section and Elevations 
25. SB101 Footing and Foundation Plan 
26. SB601 Schedules 
27. SF511 Roof Framing Details 
28. SF512 Roof Framing Details 
29. M201 Mechanical Floor Plan 
30. P201 Plumbing Floor Plan 
31. E102 Electrical Site Plan 
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SECTION 02470 – GROUND ANCHORS 
 
PART 1 - GENERAL 
 
1.1 DESCRIPTION 
 

A. SECTION INCLUDES:  
 

1. The Contractor shall furnish all labor, materials, tools, supervision, transportation, 
installation equipment, and incidentals necessary to complete the work specified 
herein and shown on the Contract Drawings. The work shall include but not be limited 
to mobilization, surveying, drilling, inserting, grouting, stressing, load testing, and lock-
off of ground anchors at the appropriate locations. 

 
2. Unless otherwise directed, the Contractor shall select the ground anchor type, drilling 

method, grouting method, grouting pressures, and, subject to the minimum values in 
the contract documents, determine the bond length, free-stressing (unbonded) length, 
and anchor diameter. The Contractor shall be responsible for installing ground 
anchors that will develop the load-carrying capacity indicated on the Contract 
Drawings in accordance with the testing subsection of this Specification. 

 
3. The anchor tendon shall be protected from corrosion as shown on the Contract 

Drawings and in accordance with the requirements of this Specification. 
  

 B. RELATED SECTIONS:  
 
  1. Section 03300 – Cast In Place Concrete 
  2. Section 03054 – Oliphobic Sealer 
  2. Section 07901 - Caulking and Sealants 
 
1.2 DEFINITIONS 

A. Admixture: Substance added to the grout to either control bleed and/or shrinkage, 
improve flowability, reduce water content, or retard setting time. 

B. Alignment Load (AL): A nominal minimum load applied to an anchor during testing to 
keep the testing equipment correctly positioned. 

C. Anchor: A system, used to transfer tensile loads to the ground (soil or rock), which 
includes the prestressing steel, anchorage, corrosion protection, sheathings, spacers, 
centralizers, and grout. 

D. Anchor Head: The means by which the prestressing force is permanently transmitted 
from the prestressing steel to the bearing plate. The anchor head includes wedges and a 
wedge plate for strand tendons or an anchor nut for bar tendons. 

E. Anchor Nut: The threaded device that transfers the prestressing force in a bar to a 
bearing plate. 

F. Anchorage: The combined system of anchor head, bearing plate, trumpet, and corrosion 
protection that is capable of transmitting the prestressing force from the prestressing 
steel to the surface of the ground or the supported structure. 

G. Anchorage Cover: A cover to protect the anchorage from corrosion and physical damage. 
H. Anchor Grout: See Primary Grout. 
I. Apparent Free Tendon Length: The length of tendon which is apparently not bonded to 

the surrounding grout or ground, as calculated from the elastic load extension data during 
testing. 

J. Bearing Plate: A steel plate under the anchor head that distributes the prestressing force 
to the anchored structure. 

K. Bond Length: The length of the tendon that is bonded to the primary grout and capable of 
transmitting the applied tensile load to the surrounding soil or rock. 



UDOT MAINTENANCE BUILDING – STATION #2434 
Parleys Canyon, UT January, 2009 
 

 
GROUND ANCHORS  02470-2 
 

L. Bondbreaker: A sleeve placed over the anchor tendon in the free stressing length to 
ensure unobstructed elongation of the tendon during stressing. 

M. Centralizer: A device to support and position the tendon in the drill hole so that a 
minimum grout cover is provided. 

N. Coarse-Grained Soils: Soils with more than 50 percent, by weight, of the material larger 
than the No. 200 sieve size. 

O. Cohesive Soils: Soils that exhibit plasticity. Atterberg limits are commonly used to 
determine plasticity and better define a soil as cohesive or non-cohesive. 

P. Consolidation Grout: Portland cement grout that is injected into the hole prior to inserting 
the tendon to either reduce the permeability of the rock surrounding the hole or improve 
the ground conditions. 

Q. Construction Quality Assurance (CQA) Inspector: The person/firm responsible for 
construction quality assurance (CQA) testing, monitoring, and other duties related to 
assuring the quality of construction and adherence to the Contract Drawings and 
Specifications. 

R. Contract Drawings: The approved plans, profiles, typical cross sections, working 
drawings, and supplemental drawings which show the location, dimensions, and details 
of the work to be done. 

S. Contractor: The person/firm responsible for performing the anchor work. 
T. Corrosion Inhibiting Compound: Material used to protect against corrosion and/or 

lubricate the prestressing steel. 
U. Coupler: The means by which the prestressing force can be transmitted from one partial-

length of a prestressing tendon to another (mainly for bars). 
V. Creep Movement: The movement that occurs during the creep test of an anchor under a 

constant load. 
W. Creep Test: A test to determine the movement of the ground anchor at a constant load. 
X. Design Load (DL): Anticipated final maximum effective load in the anchor after allowance 

for timedependent losses or gains. The design load includes appropriate load factors to 
ensure that the overall structure has adequate capacity for its intended use. 

Y. Detensionable Anchor Head: An anchor head that is restressable and, in addition, 
permits the tendon to be completely detensioned in a controlled way at any time during 
the life of the structure. 

Z. Downward Sloped Anchor: Any prestressed anchor that is placed at a slope greater than 
5 degrees below the horizontal. 

AA. Elastic Movement: The recoverable movement measured during an anchor test. 
BB. Encapsulation: A corrugated or deformed tube protecting the prestressing steel against 

corrosion in the tendon bond length. 
CC. Engineer: The engineer shall be appointed by the Owner to undertake the duties and 

powers assigned to the Engineer by the Contract Documents. The engineer is 
responsible for approving all design and specification changes and making design 
clarifications that may be required during construction. 

DD. FPU: Specified minimum tensile strength of the tendon as defined in the pertinent ASTM 
Specification. 

EE. Fine-Grained Soils: Soils with at least 50 percent, by weight, of the material smaller than 
the No. 200 sieve size. 

FF. Free Stressing (Unbonded) Length: The designed length of the tendon that is not bonded 
to the surrounding ground or grout during stressing. 

GG. Fully Bonded Anchor: Anchor in which the free stressing length without bondbreaker is 
grouted after stressing and so bonded to the surrounding structure or ground. 

HH. Horizontal Anchor: Any prestressed anchor that is placed at a slope within (±5 degrees) 
of the horizontal. 

II. Lift-Off: The load (lift-off load) in the tendon which can be checked at any specified time 
with the use of a hydraulic jack, by lifting the anchor head off the bearing plate. 

JJ. Lock-Off Load: The prestressing force in an anchor immediately after transferring the 
load from the jack to the stressing anchorage. 

KK. Non-Cohesive Soils: Material that is generally nonplastic. 
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LL. Permanent Anchor: Any prestressed ground anchor that is intended to remain and 
function as part of a permanent structure. A permanent anchor has to fulfill its function for 
an extended period of time and thus requires special design, corrosion protection, and 
supervision during installation. 

MM. Performance Test: Incremental cyclic test loading of a prestressed anchor in which the 
total movement of the anchor is recorded at each increment. 

NN. Primary Grout: Portland cement grout that is injected into the anchor hole prior to or after 
the installation of the anchor tendon to provide for the force transfer to the surrounding 
ground along the bond length of the tendon. Primary grout is also known as anchor grout. 

OO. Proof Test: Incremental loading of a prestressed anchor recording the total movement of 
the anchor at each increment. 

PP. Pulling Head: Temporary anchoring device behind the hydraulic jack during stressing. 
QQ. Relaxation: The decrease of stress or load with time while the tendon is held under 

constant strain. 
RR. Residual Movement: The non-elastic (i.e., non-recoverable) movement of an anchor 

measured during load testing. 
SS. Restressable Anchor Head: An anchor head that permits the anchor load, throughout the 

life of the structure, to be measured by lift-off checking and adjusted by 
shimming/unshimming or threadturning. 

TT. Safety Factor: The ratio of the ultimate capacity to the working load used for the design of 
any component or interface. 

UU. Sheath: A smooth or corrugated pipe or tube protecting the prestressing steel in the free 
stressing length against corrosion. 

VV. Shop Drawings: All drawings, diagrams, illustrations, schedules, performance charts, 
brochures, and other data which are prepared for or by the Contractor or any 
subcontractor, manufacturer, supplier, or distributor and which illustrate the equipment, 
material, or any other matter relating to the work. 

WW. Spacer: A device to separate elements of a multiple-element tendon to ensure full bond 
development of each prestressing steel element. 

XX. Stressing Anchorage: See Anchorage. 
YY. Subcontractor: The Subcontractor is a person/firm who has a direct or indirect contract 

relationship with the Contractor to perform any of the work. 
ZZ. Supplier: Any person/firm who supplies materials or equipment for the work, including 

that fabricated to a special design, and may also be a Subcontractor. 
AAA. Support of Excavation Anchor: A prestressed ground anchor which functions temporarily, 

generally 18 to 36 months in duration, and which is not considered by the owner to fulfill a 
critical function. 

BBB. Temporary Critical Anchor: Any prestressed ground anchor for a temporary use that is 
judged by the owner to provide a critical function. Temporary critical anchors are 
commonly designed using the same criteria as permanent anchors. Temporary critical 
anchors installed in corrosive environments may require corrosion protection. 

CCC. Tendon: The complete anchor assembly (excluding grout) consisting of prestressing 
steel, corrosion protection, sheathings, and coating when required, as well as spacers 
and centralizers. 

DDD. Test Load (TL): The maximum load to which the anchor is subjected during testing. 
EEE. Trumpet: Device to provide corrosion protection in the transition length from the 

anchorage to the free stressing length. 
FFF. Unbonded Anchor: Anchor in which the free stressing length remains permanently 

unbonded. 
GGG. Upward Sloped Anchor: Any prestressed anchor that is placed at a slope greater than 5 

degrees above the horizontal. 
HHH. Wedge: The device that transfers the prestressing force in the strand to the wedge plate. 
III. Wedge Plate: The device that holds the wedges of multistrand tendons and transfers the 

anchor force to the bearing plate. 
JJJ. Working Load: Equivalent term for Design Load. 
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1.3 REFERENCES 
 
 A.  Contract Drawings 
 

B.  Ground Anchor Inspector’s Manual, from "In-Situ Soil Improvement Techniques",  
American Association of State Highway and Transportation Officials - Associated 
Contractors of America - American Road and Transportation Builders Association 
(AASHTO-AGCARTBA), Task Force 27 Report, 1990. 

 
C. Latest version of Federal Highway Administration publication FHWA-IF-99-015, 

“Geotechnical Engineering Circular No.4: Ground Anchors and Anchored Systems” 
 
D.  Latest version of American Society for Testing and Materials (ASTM) standards: 

1. ASTM A 53 Standard Specification for Steel Pipe 
2. ASTM A 500 Standard Specification for Cold-formed Welded and Seamless Carbon 

Steel Structural Tubing in Rounds and Shapes 
3. ASTM A 536 Standard Specification for Ductile Iron Castings 
4. ASTM A 775 Standard Specification for Epoxy-Coated Reinforcing Steel Bars 
5. ASTM A 779 Standard Specification for Steel Strand, Seven Wire, Uncoated, 

Compacted, Stress-relieved for Prestressed Concrete 
6. ASTM A 882 Standard Specification for Epoxy-Coated Seven-Wire Prestressing Steel 

Strand 
7. ASTM A 981 Standard Test Method for Evaluating Bond Strength for 15.2 mm (0.6 in.) 

Diameter Prestressing Steel Strand, Grade 270, Uncoated, used in Prestressed 
Ground Anchors 

8. ASTM C 109 Standard Test Method for Compressive Strength of Hydraulic Cement 
Mortars (Using 2 inch or 50 mm Cube Specimens) 

9. ASTM C 143 Standard Test Method for Slump of Hydraulic Cement Concrete 
10. ASTM D 1248 Standard Specification for Polyethylene Plastic Molding and Extrusion 

Materials 
11. ASTM D 1784 Standard Specification for Rigid Poly Vinyl Chloride (PVC) Compounds 

and Chlorinated Poly Vinyl Chloride (CPVC) Compounds 
12. ASTM D 1785 Standard Specification for Poly Vinyl Chloride (PVC) Plastic Pipe, 

Schedule 40, 80 and 120 
13. ASTM D 2241 Standard Specification for Poly Vinyl Chloride (PVC) Pressure-Rated 

Pipe (SDR Series) 
14. ASTM D 4101 Standard Specification for Propylene Plastic Injection and Extrusion 

Materials  
15. ASTM G 57 Standard Method for Field Measurements of Soil Resistivity under the 

Wenner Four Electrode Method 
 

E.  Latest version of American Association of State Highway and Transportation Officials 
(AASHTO) standards: 
1. AASHTO M 85 Portland Cement 
2. AASHTO M 183 Structural Steel 
3. AASHTO M 203 Uncoated Seven-wire Stress-relieved Steel Strand 
4. AASHTO M 222 High-strength Low-alloy Structural Steel with 50,000 psi Minimum 

Yield Point to 4 Inches Thick 
5. AASHTO M 252 Corrugated Polyethylene Drainage Tubing 
6. AASHTO M 275 Uncoated High-strength Steel Bar 
7. AASHTO M 284 Epoxy-coated Reinforcing Bars 
8. AASHTO T 288 Determining Minimum Laboratory Soil Resistivity 
9. AASHTO T 289 Determining pH of Soil for Use in Corrosion Testing 
10. AASHTO T 290 Determining Water Soluble Sulfate Ion Content in Soil 

 
F.  American Water Works Association (AWWA) C 105, “Notes on Procedures for Soil 
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Survey Tests and Observations and Their Interpretation to Determine Whether 
Polyethylene Encasement Should Be Used,” Appendix A 

G.  Latest version of Post Tensioning Institute (PTI) standards: 
1. PTI, “Post Tensioning Manual” 
2. PTI, “Specification for Unbonded Single Strand Tendons” 
3. PTI, “Recommendations for Prestressed Rock and Soil Anchors” 

 
 
1.4  QUALITY ASSURANCE: 
 

A. The Contractor performing the work described in this Specification shall have installed 
permanent ground anchors for a minimum of three (3) years. 

 
B. The Contractor shall assign an engineer to supervise the work with at least three (3) 

years of experience in the design and construction of permanent anchored structures. 
The Contractor may not use consultants or manufacturer's representatives in order to 
meet the requirements of this section. Drill operators and on-site supervisors shall have a 
minimum of one (1) year experience installing permanent ground anchors with the 
Contractor's organization. 

 
C. The Construction Quality Assurance (CQA) Inspector will monitor all aspects of anchored 

wall construction. The CQA Inspector will perform material conformance testing as 
required. The Contractor shall be aware of the activities required by the CQA Inspector 
and shall account for these activities in the construction schedule. The Contractor shall 
correct all deficiencies and nonconformities identified by the CQA Inspector at no 
additional cost to the Owner. 
 

1.5 EXISTING CONDITIONS 
 

A.  Prior to beginning work, the Owner shall provide utility location plans to the Contractor. 
The Contractor is responsible for contacting a utility location service to verify the location 
of underground utilities before starting the work. 

 
B.  The Contractor shall survey the condition of adjoining properties and make records and 

photographs of any evidence of settlement or cracking of any adjacent structures. The 
Contractor’s report of this survey shall be delivered to the Owner before work begins. 

 
 
1.6 SUBMITTALS 
 

A. Comply with pertinent provisions of Section 01300. 
 

B. The Contractor shall submit a list containing at least five (5) projects completed within the 
last five (5) years. For each project, the Contractor shall include with this submittal, at a 
minimum: (1) name of client contact, address, and telephone number; (2) location of 
project; (3) contract value; and (4) scheduled completion date and actual completion date 
for the project. 

 
C.  Resumes of the Contractor’s staff shall be submitted to the Owner for review as part of 

the Contractor bid. Only those individuals designated as meeting the qualification 
requirements shall be used for the project. The Contractor cannot substitute for any of 
these individuals without written approval of the Owner or Owner’s Engineer (Engineer). 
The Engineer shall approve or reject the Contractor's qualifications and staff within fifteen 
(15) working days after receipt of the submission. Work shall not be started on any 
anchored wall system nor materials ordered until the Contractor's qualifications have 
been approved by the Engineer.  The Engineer may suspend the work if the Contractor 
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substitutes unqualified personnel for approved personnel during construction. If work is 
suspended due to the substitution of unqualified personnel, the Contractor shall be fully 
liable for additional costs resulting from the suspension of work and no adjustment in 
contract time resulting from the suspension of work will be allowed. 

 
D. The Contractor shall prepare and submit to the Engineer for review and approval Working 

Drawings and a design submission describing the ground anchor system or systems 
intended for use. The Working Drawings and design submission shall be submitted thirty 
(30) working days prior to the commencement of the ground anchor work. The Working 
Drawings and design submission shall include the following: 

 
1. A ground anchor schedule giving: 

a. Ground anchor number; 
b. Ground anchor design load; 
c. Type and size of tendon; 
d. Minimum total anchor length; 
e. Minimum bond length; 
f. Minimum tendon bond length; and 
g. Minimum unbonded length. 
 

2. A drawing of the ground anchor tendon and the corrosion protection system including 
details for the following: 

a. Spacers and their location; 
b. Centralizers and their location; 
c. Unbonded length corrosion protection system; 
d. Bond length corrosion protection system; 
e. Anchorage and trumpet; and 
f. Anchorage corrosion protection system. 
 

3. Certificates of Compliance for the following materials, if used. The certificate shall state 
that the material or assemblies to be provided will fully comply with the requirements 
of the contract. 

a. Prestressing steel, strand or bar; 
b. Portland cement; 
c. Prestressing hardware; 
d. Bearing plates; and 
e. Corrosion protection system. 
 

E. The Engineer shall approve or reject the Contractor's Working Drawings and design 
submission within thirty (30) working days after receipt of the submission. Approval of the 
design submittal does not relieve the Contractor of his responsibility for the successful 
completion of the work. 

 
F.  The Contractor shall submit to the Engineer for review and approval or rejection mill test 

reports for the prestressing steel and the bearing plate steel. The Engineer may require 
the Contractor to provide samples of any ground anchor material intended for use on the 
project. The Engineer shall approve or reject the prestressing steel and bearing plate 
steel within five (5) working days after receipt of the test reports. The prestressing steel 
and bearing plates shall not be incorporated in the work without the Engineer's approval. 

 
G.  The Contractor shall submit to the Engineer for review and approval or rejection 

calibration data for each test jack, load cell, primary pressure gauge and reference 
pressure gauge to be used. The Engineer shall approve or reject the calibration data 
within five (5) working days after receipt of the data. Testing cannot commence until the 
Engineer has approved the jack, load cell, primary pressure gauge and reference 
pressure gauge calibrations. 
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H.  The Contractor shall submit to the Engineer within twenty (20) calendar days after 

completion of the ground anchor work a report containing: 
1. Prestressing steel manufacturer's mill test reports for the tendons incorporated in the 

installation; 
2. Grouting records indicating the cement type, quantity injected and the grout pressures; 
3. Ground anchor test results and graphs; and 
4. As-built drawings showing the location and orientation of each ground anchor, anchor 

capacity, tendon type, total anchor length, bond length, unbonded length, and tendon 
bond length as installed and locations of all instruments installed by the Owner. 

 
 
PART 2- MATERIALS 
 
2.1 GENERAL 

A.  The Contractor shall not deliver materials to the site until the Engineer has approved the 
submittals outlined in Part 1.04 of this Specification. 

 
B.  The designated storage location or locations shall be protected by the Contractor from 

theft, vandalism, passage of vehicles, and other potential sources of damage to materials 
delivered to the site. 

 
C.  The Contractor shall protect the materials from the elements by appropriate means. 

Prestressing steel strands and bars shall be stored and handled in accordance with the 
manufacturer’s recommendations and in such a manner that no damage to the 
component parts occurs. All steel components shall be protected from the elements at all 
times. Cement and additives for grout shall be stored under cover and protected against 
moisture. 

 
2.2 ADMIXTURES 
 

A.  Admixtures which control bleed, improve flowability, reduce water content, and retard set 
may be used in the grout subject to the approval of the Engineer. Admixtures, if used, 
shall be compatible with the prestressing steels and mixed in accordance with the 
manufacturer's recommendations. Expansive admixtures may only be added to the grout 
used for filling sealed encapsulations, trumpets, and anchorage covers. Accelerators 
shall not be permitted. 

 
2.3 ANCHORAGE DEVICES 
 

A.  Stressing anchorages shall be a combination of either a steel bearing plate with wedge 
plate and wedges, or a steel bearing plate with a threaded anchor nut. The steel bearing 
and wedge plate may also be combined into a single element. Anchorage devices shall 
be capable of developing 95 percent of the specified minimum ultimate tensile strength 
(SMTS) of the prestressing steel tendon. The anchorage devices shall conform to the 
static strength requirements of Section 3.1.6 (1) and Section 3.1.8 (1) and (2) of the PTI 
"Guide Specification for Post-Tensioning Materials." 

 
B.  The bearing plate shall be fabricated from steel conforming to AASHTO M 183 or M 222 

specifications, or equivalent, or may be a ductile iron casting conforming to ASTM A 536. 
 
C.  The trumpet shall be fabricated from a steel pipe or tube or from PVC pipe. Steel pipe or 

tube shall conform to the requirements of ASTM A 53 for pipe or ASTM A 500 for tubing. 
Steel trumpets shall have a minimum wall thickness of 1/8 inch for diameters up to 4 inch 
and ¼ inch for larger diameters. PVC pipe shall conform to ASTM A 1785, Schedule 40 
minimum. PVC trumpets shall be positively sealed against the bearing plate and aligned 
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with the tendon to prevent cracking during stressing. 
 
D.  Anchorage covers shall be fabricated from steel or plastic with a minimum thickness of 

3/32 inch. The joint between the cover and the bearing plate shall be watertight. 
 
E.  Wedges shall be designed to preclude premature failure of the prestressing steel due to 

notch or pinching effects under static and dynamic strength requirements of Section 3.1.6 
(1) and Section 3.1.8 (1) and 3.1.8 (2) of the PTI "Post Tensioning Manual." Wedges 
shall not be reused. 

 
F.  Wedges for epoxy coated strand shall be designed to be capable of biting through the 

epoxy coating and into the strand. Removal of the epoxy coating from the strand to allow 
the use of standard wedges shall not be permitted. Anchor nuts and other threadable 
hardware for epoxy coated bars shall be designed to thread over the epoxy coated bar 
and still comply with the requirements for carrying capacity. 

 
2.4 BONDBREAKER 
 

A.  The bondbreaker shall be fabricated from a smooth plastic tube or pipe having the 
following properties: (1) resistant to chemical attack from aggressive environments, grout, 
or corrosion inhibiting compound; (2) resistant to aging by ultra-violet light; (3) fabricated 
from material nondetrimental to the tendon; (4) capable of withstanding abrasion, impact, 
and bending during handling and installation; (5) enable the tendon to elongate during 
testing and stressing; and (6) allow the tendon to remain unbonded after lock-off. 

 
2.5 CEMENT GROUT 

 
A.  Type I, II, III, or V Portland cement conforming to AASHTO M 85 shall be used for grout. 

The grout shall be a pumpable neat mixture of cement and water and shall be stable 
(bleed less than 2 percent), fluid, and provide a minimum 28-day compressive strength of 
at least 3000 psi measured in accordance with ASTM C 109 at time of stressing. 

 
2.6 CENTRALIZERS 
 

A.  Centralizers shall be fabricated from plastic, steel or material which is nondetrimental to 
the prestressing steel. Wood shall not be used. The centralizer shall be able to support 
the tendon in the drill hole and position the tendon so a minimum of ½ inch of grout cover 
is provided and shall permit grout to freely flow around the tendon and up the drill hole. 

 
B.  Centralizers are not required on pressure injected anchors installed in coarse grained 

soils when the grouting pressure exceeds 145 psi, nor on hollow stem-augered anchors 
when they are grouted through the auger with grout having a slump of 9 inch or less. 

 
2.7 CORROSION INHIBITING COMPOUND 

A.  The corrosion inhibiting compound placed in either the free length or the trumpet area 
shall be an organic compound (i.e., grease or wax) with appropriate polar moisture 
displacing, corrosion inhibiting additives and self-healing properties. The compound shall 
permanently stay viscous and be chemically stable and nonreactive with the prestressing 
steel, the sheathing material, and the anchor grout. 

 
2.8 GROUT TUBES 

A.  Grout tubes shall have an adequate inside diameter to enable the grout to be pumped to 
the bottom of the drill hole. Grout tubes shall be strong enough to withstand a minimum 
grouting pressure of 145 psi. Postgrout tubes shall be strong enough to withstand 
postgrouting pressures. 
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2.9 HEAT SHRINKABLE SLEEVES 
A.  Heat shrinkable sleeves shall be fabricated from a radiation crosslinked polyolefin tube 

internally coated with an adhesive sealant. Prior to shrinking, the tube shall have a 
nominal wall thickness of 0.024 inch. The adhesive sealant inside the heat shrinkable 
tube shall have a nominal thickness of 0.02 inch. 

 
2.10 PRESTRESSING STEEL 
  

A.  Ground anchor tendons shall be fabricated from single or multiple elements of one of the 
following prestressing steels: 
1. Steel bars conforming to AASHTO M 275 
2. Seven-wire, low-relaxation strands conforming to AASHTO M 203 
3. "Compact" seven-wire, low-relaxation strands conforming to ASTM A 779 
4. Epoxy coated strand conforming to ASTM A 882. 
5. Epoxy coated reinforcing steel bars conforming to ASTM A 775. 

 
B.  Centralizers shall be provided at maximum intervals of 10 feet with the deepest 

centralizer located 12 inches from the end of the anchor and the upper centralizer for the 
bond zone located no more than 5 feet from the top of the tendon bond length. Spacers 
shall be used to separate the steel strands of strand tendons. Spacers shall be provided 
at maximum intervals of 10 feet and may be combined with centralizers. 

 
2.11 PRESTRESSING STEEL COUPLERS 

 
A.  Prestressing steel bar couplers shall be capable of developing 100 percent of the 

minimum specified ultimate tensile strength of the prestressing steel bar. Steel strands 
used for a soil or rock anchor shall be continuous with no splices, unless approved by the 
Engineer. 

 
2.12 SHEATH 
 

A.  A sheath shall be used as part of the corrosion protection system for the unbonded length 
portion of the tendon. The sheath shall be fabricated from one of the following: 
1. A polyethylene tube pulled or pushed over the prestressing steel. The polyethylene 

shall be Type II, III or IV as defined by ASTM D 1248 (or approved equal). The tubing 
shall have a minimum wall thickness of 1/16 inch. 

2. A hot-melt extruded polypropylene tube. The polypropylene shall be cell classification 
B55542-11 as defined by ASTM D 4101 (or approved equal). The tubing shall have a 
minimum wall thickness of 1/16 inch. 

3. A hot-melt extruded polyethylene tube. The polyethylene shall be high density Type III 
as defined by ASTM D1248 (or approved equal). The tubing shall have a minimum wall 
thickness of 1/16 inch. 

4. Steel tubing conforming to ASTM A 500. The tubing shall have a minimum wall 
thickness of ¼ inch.  

5. Steel pipe conforming to ASTM A 53. The pipe shall have a minimum wall thickness of 
¼ inch. 

6. Plastic pipe or tube of PVC conforming to ASTM D 1784 Class 13464-B. The pipe or 
tube shall be Schedule 40 at a minimum. 

7. A corrugated tube conforming to the requirement of the tendon bond length 
encapsulation (Part 2.14). 

 
2.13 SPACERS 
 

A.  Spacers shall be used to separate elements of a multi-element tendon and shall permit 
grout to freely flow around the tendon and up the drill hole. Spacers shall be fabricated 
from plastic, steel or material which is nondetrimental to the prestressing steel. Wood 
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shall not be used. A combination centralizer-spacer may be used. 
 
2.14 TENDON BOND LENGTH ENCAPSULATIONS 
 

A. When the Contract Drawings require the tendon bond length to be encapsulated to provide 
additional corrosion protection, the encapsulation shall be fabricated from one of the 
following: 
1. High density corrugated polyethylene tubing conforming to the requirements of 

AASHTO M 252 and having a minimum wall thickness of 1/16 inch except pregrouted 
tendons which may have a minimum wall thickness of 0.04 inch. 

2. Deformed steel tubing or pipes conforming to ASTM A 52 or A 500 with a minimum 
wall thickness of ¼ inch. 

3. Corrugated, polyvinyl chloride tubes manufactured from rigid PVC compounds 
conforming to ASTM D 1784, Class 13464-B. 

4. Fusion-bonded epoxy conforming to the requirements of AASHTO M 284. 
 
2.15 WATER 
 

A.  Water for mixing grout shall be potable, clean, and free of injurious quantities of 
substances known to be harmful to Portland cement or prestressing steel. 

 
PART 3 DESIGN CRITERIA 
 

A.  Unless otherwise directed, the Contractor shall select the type of tendon to be used. The 
tendon shall be sized so the design load does not exceed 60 percent of the specified 
minimum tensile strength (SMTS) of the prestressing steel. The lock-off load for the 
tendon shall be chosen based on anticipated time or activity dependent load changes, 
but shall not exceed 70 percent of the SMTS of the prestressing steel. The prestressing 
steel shall be sized so the maximum test load does not exceed 80 percent of the SMTS 
of the prestressing steel. 

 
B.  The Contractor shall be responsible for determining the bond length necessary to 

develop the design load indicated on the Contract Drawings or the approved Working 
Drawings in accordance with Part 6 of this Specification. The minimum bond length shall 
be 15 feet for strand tendons in rock and 10 feet for bar tendons in rock. The minimum 
bond length shall be 15 feet for strand and bar tendons in soil. The minimum tendon bond 
length shall be 10 feet. 

 
C.  The free stressing length (unbonded length) for rock and soil anchors shall not be less 

than 10 feet for bar tendons and 15 feet for strand tendons. The free stressing length 
(unbonded length) shall extend at least 5 feet or 20 percent of the height of the wall, 
whichever is greater, behind the critical failure surface. The critical failure surface shall be 
evaluated using slope stability or similar procedures. 

 
PART 4 CORROSION PROTECTION 
 
4.1 PROTECTION REQUIREMENTS 
 

A.  The corrosion protection systems shall be designed and constructed to provide reliable 
ground anchors for temporary and permanent structures.  Contractor shall select a Class 
I or a Class II as required to achieve a 100 year protective life. 

 
4.12 ANCHORAGE PROTECTION 
 

A.  All stressing anchorages permanently exposed to the atmosphere shall be grout-filled 
cover, except, for restressable anchorages, a corrosion inhibiting compound must be 
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used. Stressing anchorages encased in concrete at least 2 inch thick do not require a 
cover. 

 
B.  The trumpet shall be sealed to the bearing plate and shall overlap the unbonded length 

corrosion protection by at least 4 inch. The trumpet shall be long enough to 
accommodate movements of the structure and the tendon during testing and stressing. 
On strand tendons, the trumpet shall be long enough to enable the tendon to make a 
transition from the diameter of the tendon along the unbonded length to the diameter of 
the tendon at the wedge plate without damaging the encapsulation. 

 
C.  The trumpet shall be completely filled with grout, except restressable anchorages must 

use corrosion inhibiting compounds. Compounds may be placed any time during 
construction.  Compound-filled trumpets shall have a permanent seal between the 
trumpet and the unbonded length corrosion protection. Grout must be placed after the 
ground anchor has been tested and stressed to the lock-off load. Trumpets filled with 
grout shall have either a temporary seal between the trumpet and the unbonded length 
corrosion protection or the trumpet shall fit tightly over the unbonded length corrosion 
protection for a minimum of 4 inch. 

 
4.3 UNBONDED LENGTH PROTECTION 
 

A.  Corrosion protection of the unbonded length shall be provided by a combination of 
sheaths, sheath filled with a corrosion inhibiting compound or grout, or a heat shrinkable 
tube internally coated with a mastic compound, depending on the tendon class. The 
corrosion inhibiting compound shall completely coat the tendon elements, fill the void 
between them and the sheath, and fill the interstices between the wires of 7-wire strands. 
Provisions shall be made to retain the compound within the sheath. 

 
B.  The corrosion protective sheath surrounding the unbonded length of the tendon shall be 

long enough to extend into the trumpet, but shall not come into contact with the stressing 
anchorage during testing. Any excessive protection length shall be trimmed off. 

 
C.  For pregrouted encapsulations and all Class I tendons, a separate bondbreaker or 

common sheath shall be provided for supplemental corrosion protection or to prevent the 
tendon from bonding to the grout surrounding the unbonded length. 

 
 
4.4 UNBONDED LENGTH/BOND LENGTH TRANSITION 
 

A.  The transition between the corrosion protection for the bonded and unbonded lengths 
shall be designed and fabricated to ensure continuous protection from corrosive attack. 

 
4.5 TENDON BOND LENGTH PROTECTION FOR GROUT PROTECTED 
TENDONS (Class II) 
 

A.  Cement grout can be used to protect the tendon bond length in non-aggressive ground 
when the installation methods ensure that the grout will remain fully around the tendon. 
The grout shall overlap the sheathing of the unbonded length by at least 1 inch. 

 
B.  Centralizers or grouting techniques shall ensure a minimum of ½ inch of grout cover over 

the tendon bond length. 
 
4.16 TENDON BOND LENGTH PROTECTION FOR ENCAPSULATED TENDONS 
(Class I) 
 

A.  A grout-filled, corrugated plastic encapsulation or a grout-filled, deformed steel tube shall 
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be used. The prestressing steel can be grouted inside the encapsulation prior to inserting 
the tendon into the drill hole or after the tendon has been placed. 

 
B.  Centralizers or grouting techniques shall ensure a minimum of ½ inch of grout cover over 

the encapsulation. 
 
4.7 EPOXY (Class I) 
 

A.  Fusion-bonded epoxy may be used to provide a layer of protection for the steel tendon in 
addition to the cement grout. 

 
4.8 COUPLER PROTECTION 
 

A. On encapsulated bar tendons (Class I), the coupler and any adjacent exposed bar sections 
shall be covered with a corrosion-proof compound or wax-impregnated cloth tape. The 
coupler area shall be covered by a smooth plastic tube complying with the requirements 
set forth in Part 2.12 of this Specification, overlapping the adjacent sheathed tendon by at 
least 1 inch. The two joints shall be sealed each by a coated heat shrink sleeve of at least 
6 inch length, or approved equal. The corrosion-proof compound shall completely fill the 
space inside the cover tube. 

 
B. Corrosion protection details for strand couplers, if specifically permitted by the contract 

documents, shall be submitted for approval of the Engineer. 
 
PART 5 CONSTRUCTION 
 
5.1 TENDON STORAGE AND HANDLING 
 

A.  Tendons shall be handled and stored in such a manner as to avoid damage or corrosion.  
Damage to the prestressing steel, the corrosion protection, and/or the epoxy coating as a 
result of abrasions, cuts, nicks, welds and weld splatter will be cause for rejection by the 
Engineer. The prestressing steel shall be protected if welding is to be performed in the 
vicinity.  Grounding of welding leads to the prestressing steel is forbidden. Prestressing 
steel shall be protected from dirt, rust, or deleterious substances. A light coating of rust 
on the steel is acceptable. If heavy corrosion or pitting is noted, the Engineer shall reject 
the affected tendons. 

 
B.  The Contractor shall use care in handling and storing the tendons at the site. Prior to 

inserting a tendon in the drill hole, the Contractor and the CQA Inspector shall examine 
the tendon for damage to the encapsulation and the sheathing. If, in the opinion of the 
CQA Inspector, the encapsulation is damaged, the Contractor shall repair the 
encapsulation in accordance with the tendon supplier's recommendations. If, in the 
opinion of the CQA Inspector, the smooth sheathing has been damaged, the Contractor 
shall repair it with ultra high molecular weight polyethylene tape. The tape should be 
spiral wound around the tendon to completely seal the damaged area. The pitch of the 
spiral shall ensure a double thickness at all points. 

 
C.  Banding for fabricated tendons shall be padded to avoid damage to the tendon corrosion 

protection. Upon delivery, the fabricated anchors or the prestressing steel for fabrication 
of the tendons on site and all hardware shall be stored and handled in such a manner to 
avoid mechanical damage, corrosion, and contamination with dirt or deleterious 
substances. 

 
D.  Lifting of the pre-grouted tendons shall not cause excessive bending, which can debond 

the prestressing steel from the surrounding grout. 
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E.  Prestressing steel shall not be exposed to excessive heat (i.e., more than 450°F). 
 
5.2 ANCHOR FABRICATION 
 

A.  Anchors shall be either shop or field fabricated from materials conforming to Part 2 of the 
Specification and as shown in the approved Working Drawings and schedules. 

 
B.  Prestressing steel shall be cut with an abrasive saw or, with the approval of the 

prestressing steel supplier, an oxyacetylene torch. 
 
C.  All of the tendon bond length, especially for strand, must be free of dirt, manufacturers' 

lubricants, corrosion-inhibitive coatings, or other deleterious substances that may 
significantly affect the grout-to-tendon bond or the service life of the tendon. 

 
D.  Pregrouting of encapsulated tendons shall be done on an inclined, rigid frame or bed by 

injecting the grout from the low end of the tendon. 
 
5.3 DRILLING 
 

A.  Drilling methods shall be left to the discretion of the Contractor, whenever possible. The 
Contractor shall be responsible for using a drilling method to establish a stable hole of 
adequate dimensions, within the tolerances specified. Drilling methods may involve, 
amongst others, rotary, percussion, rotary/percussive or auger drilling; or percussive or 
vibratory driven casing. 

 
B.  Holes for anchors shall be drilled at the locations and to the length, inclination and 

diameter shown on the Contract Drawings or the approved Working Drawings. The drill 
bit or casing crown shall not be more than 1/8 inch smaller than the specified hole 
diameter. At the ground surface the drill hole shall be located within 12 inches of the 
location shown on the Contract Drawings or the approved Working Drawings. The drill 
hole shall be located so the longitudinal axis of the drill hole and the longitudinal axis of 
the tendon are parallel. In particular, the ground anchor hole shall not be drilled in a 
location that requires the tendon to be bent in order to enable the bearing plate to be 
connected to the supported structure. At the point of entry the ground anchor shall be 
installed within plus/minus three (3) degrees of the inclination from horizontal shown on 
the Contract Drawings or the approved Working Drawings. At the point of entry the 
horizontal angle made by the ground anchor and the structure shall be within plus/minus 
three (3) degrees of a line drawn perpendicular to the plane of the structure unless 
otherwise shown on the Contract Drawings or approved Working Drawings. The ground 
anchors shall not extend beyond the right-of-way or easement limits shown on the 
Contract Drawings. 

 
5.4 TENDON INSERTION 
 

A.  Tendons shall be placed in accordance with the Contract Drawings and details and the 
recommendations of the tendon manufacturer or specialist anchor contractor. The tendon 
shall be inserted into the drill hole to the desired depth without difficulty. When the tendon 
cannot be completely inserted, the Contractor shall remove the tendon from the drill hole 
and clean or redrill the hole to permit insertion. Partially inserted tendons shall not be 
driven or forced into the hole. 

 
B.  Each anchor tendon shall be inspected by field personnel during installation into the drill 

hole or casing. Damage to the corrosion protection system shall be repaired, or the 
tendon replaced if not repairable. Loose spacers or centralizers shall be reconnected to 
prevent shifting during insertion. Damaged fusion-bonded epoxy coatings shall be 
repaired in accordance with the manufacturer's recommendations. If the patch is not 
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allowed to cure prior to inserting the tendon in the drill hole, the patched area shall be 
protected by tape or other suitable means. 

 
C.  The rate of placement of the tendon into the hole shall be controlled such that the 

sheathing, coating, and grout tubes are not damaged during installation of the tendon. 
Anchor tendons shall not be subjected to sharp bends. The bottom end of the tendon 
may be fitted with a cap or bullnose to aid its insertion into the hole, casing, or sheathing. 

 
5.5 GROUTING 
 

A.  The Contractor shall use a neat cement grout or a sand-cement grout. The cement shall 
not contain lumps or other indications of hydration. Admixtures, if used, shall be mixed in 
accordance with the manufacturer's recommendations. 

 
B.  The grouting equipment shall produce a grout free of lumps and undispersed cement. A 

positive displacement grout pump shall be used. The pump shall be equipped with a 
pressure gauge to monitor grout pressures. The pressure gauge shall be capable of 
measuring pressures of at least 145 psi or twice the actual grout pressures used by the 
Contractor, whichever is greater. The grouting equipment shall be sized to enable the 
grout to be pumped in one continuous operation. The mixer should be capable of 
continuously agitating the grout. 

 
C.  The grout shall be injected from the lowest point of the drill hole. The grout may be 

pumped through grout tubes, casing, hollow-stem-augers, or drill rods. The grout can be 
placed before or after insertion of the tendon. The quantity of the grout and the grout 
pressures shall be recorded. The grout pressures and grout takes shall be controlled to 
prevent excessive heave or fracturing. 

 
D.  After the tendon is installed, the drill hole may be filled in one continuous grouting 

operation except that pressure grouting shall not be used in the free length zone. The 
grout at the top of the drill hole shall not contact the back of the structure or the bottom of 
the trumpet.  

 
E.  If the ground anchor is installed in a fine-grained soil using drill holes larger than 6 inches 

in diameter, then the grout above the top of the bond length shall be placed after the 
ground anchor has been tested and stressed. The Engineer will allow the Contractor to 
grout the entire drill hole at the same time if the Contractor can demonstrate that his 
particular ground anchor system does not derive a significant portion of its load-carrying 
capacity from the soil above the bond length portion of the ground anchor. 

 
F.  If grout protected tendons are used for ground anchors anchored in rock, then pressure 

grouting techniques shall be utilized. Pressure grouting requires that the drill hole be 
sealed and that the grout be injected until a minimum 50 psi grout pressure (measured at 
the top of the drill hole) can be maintained on the grout for at least five (5) minutes. 

 
G.  The grout tube may remain in the hole on completion of grouting if the tube is filled with 

grout. 
  
H.  After grouting, the tendon shall not be loaded for a minimum of three (3) days. 

 
 
5.6 ANCHORAGE INSTALLATION 
 

A.  The anchor bearing plate and the anchor head or nut shall be installed perpendicular to 
the tendon, within plus/minus three (3) degrees and centered on the bearing plate, 
without bending or kinking of the prestressing steel elements. Wedge holes and wedges 
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shall be free of rust, grout, and dirt. 
 
B.  The stressing tail shall be cleaned and protected from damage until final testing and lock-

off. After the anchor has been accepted by the Engineer, the stress tail shall be cut to its 
final length according to the tendon manufacturer's recommendations. 

 
C.  The corrosion protection surrounding the unbonded length of the tendon shall extend up 

beyond the bottom seal of the trumpet or 4 inches into the trumpet if no trumpet seal is 
provided. If the protection does not extend beyond the seal or sufficiently far enough into 
the trumpet, the Contractor shall extend the corrosion protection or lengthen the trumpet. 

 
D.  The corrosion protection surrounding the unbonded length of the tendon shall not contact 

the bearing plate or the anchor head during testing and stressing. If the protection is too 
long, the Contractor shall trim the corrosion protection to prevent contact. 

 
 
PART 6 STRESSING, LOAD TESTING, AND ACCEPTANCE 
 
6.1 GENERAL 
 

A.  Each ground anchor shall be tested. No load greater than ten (10) percent of the design 
load can be applied to the ground anchor prior to testing. The maximum test load shall be 
no less than 1.33 times the design load and shall not exceed 80 percent of the specified 
minimum ultimate tensile strength (SMTS) of the prestressing steel of the tendon. The 
test load shall be simultaneously applied to the entire tendon. Stressing of single 
elements of multi-element tendons shall not be permitted. 

 
 
6.2 STRESSING EQUIPMENT 
 

A.  The testing equipment shall consist of: 
1. A dial gauge or vernier scale capable of measuring to the nearest 0.001 inch shall be 

used to measure the ground anchor movement. The movement-measuring device shall 
have a minimum travel equal to the theoretical elastic elongation of the total anchor 
length at the maximum test load and it shall have adequate travel so the ground anchor 
movement can be measured without resetting the device at an interim point. 

2. A hydraulic jack and pump shall be used to apply the test load. The jack and a 
calibrated primary pressure gauge shall be used to measure the applied load. The jack 
and primary pressure gauge shall be calibrated by an independent firm as a unit. The 
calibration shall have been performed within forty-five (45) working days of the date 
when the calibration submittals are provided to the Engineer. Testing cannot 
commence until the Engineer has approved the calibration. The primary pressure 
gauge shall be graduated in 100 psi increments or less. The ram travel shall be at least 
6 inches and preferably not be less than the theoretical elongation of the tendon at the 
maximum test load. If elongations greater than 6 inches are required, restroking can be 
allowed. 

3. A calibrated reference pressure gauge shall also be kept at the site to periodically 
check the production (i.e., primary pressure) gauge. The reference gauge shall be 
calibrated with the test jack and primary pressure gauge. The reference pressure 
gauge shall be stored indoors and not subjected to rough treatment. 

4. The Contractor shall provide an electrical resistance load cell and readout to be used 
when performing an extended creep test. 

5. The stressing equipment shall be placed over the ground anchor tendon in such a 
manner that the jack, bearing plates, load cells and stressing anchorage are axially 
aligned with the tendon and the tendon is centered within the equipment. 
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B.  The stressing equipment, the sequence of stressing and the procedure to be used for 
each stressing operation shall be determined at the planning stage of the project. The 
equipment shall be used strictly in accordance with the manufacturer's operating 
instructions. 

 
C.  Stressing equipment shall preferably be capable of stressing the whole tendon in one 

stroke to the specified Test Load and the equipment shall be capable of stressing the 
tendon to the maximum specified Test Load within 75 percent of the rated capacity. The 
pump shall be capable of applying each load increment in less than 60 seconds. 

 
D.  The equipment shall permit the tendon to be stressed in increments so that the load in 

the tendon can be raised or lowered in accordance with the test specifications, and allow 
the anchor to be lift-off tested to confirm the lock-off load. 

 
E.  Stressing equipment shall be recently calibrated within an accuracy of plus or minus two 

(2) percent prior to use. The calibration certificate and graph shall be available on site at 
all times.  The calibration shall be traceable to the National Institute of Standards and 
Technology (NIST). 

 
 
6.3 LOAD TESTING SETUP 
 

A.  Dial gauges shall bear on the pulling head of the jack and their stems shall be coaxial 
with the tendon direction. The gauges shall be supported on an independent, fixed frame, 
such as a tripod, which will not move as a result of stressing or other construction 
activities during the operation. 

 
B.  Prior to setting the dial gauges, the Alignment Load (AL) shall be accurately placed on 

the tendon. The magnitude of AL depends on the type and length of the tendon. 
 
C.  Regripping of strands, which would cause overlapping wedge bites, or wedge bites on 

the tendon below the anchor head, shall be avoided. 
 
D.  Stressing and testing of multiple element tendons with single element jacks is not 

permitted.  
 
E.  Stressing shall not begin before the grout has reached adequate strength. 

 
 
6.4 PERFORMANCE TESTS 
 

A.  Five (5) percent of the ground anchors or a minimum of three (3) ground anchors, 
whichever is greater, shall be performance tested in accordance with the procedures 
described below.  The Engineer shall select the ground anchors to be performance 
tested. The remaining ground anchors shall be tested in accordance with the proof test 
procedures (see Part 6.05). 

 
B.  The performance test shall be made by incrementally loading and unloading the ground 

anchor in accordance with the schedule provided. The load shall be raised from one 
increment to another immediately after recording the ground anchor movement. The 
ground anchor movement shall be measured and recorded to the nearest 0.001 inch with 
respect to an independent fixed reference point at the alignment load and at each 
increment of load. The load shall be monitored with the primary pressure gauge. The 
reference pressure gauge shall be placed in series with the primary pressure gauge 
during each performance test. If the load determined by the reference pressure gauge 
and the load determined by the primary pressure gauge differ by more than ten (10) 
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percent, the jack, primary pressure gauge and reference pressure gauge shall be 
recalibrated at no expense to the Owner. At load increments other than the maximum test 
load, the load shall be held just long enough to obtain the movement reading. 

 
C.  The maximum test load in a performance test shall be held for ten (10) minutes. A load 

cell shall be used to monitor small changes in load during constant load-hold periods. 
 
 

STEPS FOR THE PERFORMANCE TEST 
 

Step Loading Applied Load Record and 
Plot Total 
Movement (δti) 

Record and 
Residual 
Movement (δri) 

Calculate 
Elastic 
Movement (δci) 

1 Apply Alignment Load (AL) 
0.25DL δt1  2 Cycle 1 
AL  δr1 δt1- δr1=δe1 
0.25DL δ2 
0.50DL δt2 

 3 Cylcle 2 

AL  δr2 δt2- δr2=δe2 
0.25DL δ3 
0.50DL δ3 
0.75DL δt3 

 4 Cycle 3 

AL  δr3 δt3- δr3=δe3 
0.25DL δ4 
0.50DL δ4 
0.75DL δ4 
1.00DL δt4 

 5 Cycle 4 

AL  δr4 δt4- δr4=δe4 
0.25DL δ5 
0.50DL δ5 
0.75DL δ5 
1.00DL δ5 
1.20DL δt5 

 6 Cycle 5 

AL  δr5 δt5- δr5=δe5 
0.25DL δ6 
0.50DL δ6 
0.75DL δ6 
1.00DL δ6 
1.20DL δ6 

7 Cycle 6 

1.33 DL δt6, zero 
reading for 
creep test 

  

8 Hold load for 10 minutes while recording movement at specified times.  If the total 
movement measured during the load hold exceeds the specified maximum value then 
the load hold should be extended to a total of 60 minutes. 

9 Cycle 6 cont’d. AL    
Notes:  AL = Alignment Load, DL = Design Load, δi = total movement at a load other than maximum for 
cycle, i = number indentifying a specific load cycle. 
 
 

D.  The jack shall be adjusted as necessary in order to maintain a constant load. The load-
hold period shall start as soon as the maximum test load is applied and the ground 
anchor movement, with respect to a fixed reference, shall be measured and recorded at 1 
minute, 2, 3, 4, 5, 6 and 10 minutes. If the ground anchor movement between one (1) 
minute and ten (10) minutes exceeds 0.04 inch, the maximum test load shall be held for 
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an additional 50 minutes. If the load hold is extended, the ground anchor movement shall 
be recorded at 15 minutes, 20, 30, 40, 50 and 60 minutes. 

 
6.5 PROOF TESTS 
 

A.  The proof test shall be performed by incrementally loading the ground anchor in 
accordance with the following schedule. The load shall be raised from one increment to 
another immediately after recording the ground anchor movement. The ground anchor 
movement shall be measured and recorded to the nearest 0.001 inch with respect to an 
independent fixed reference point at the alignment load and at each increment of load. 
The load shall be monitored with the primary pressure gauge. At load increments other 
than the maximum test load, the load shall be held just long enough to obtain the 
movement reading. 

 
PROOF TEST SCHEDULE 

 
Step Load 
1 AL 
2 0.25DL 
3 0.50DL 
4 0.75DL 
5 1.00DL 
6 1.20DL 
7 1.33DL 
8 Reduce to lock-off load 
9 AL (optional) 
10 Adjust to lock-off load 

 
 

B.  The maximum test load in a proof test shall be held for ten (10) minutes. The jack shall 
be adjusted as necessary in order to maintain a constant load. The load-hold period shall 
start as soon as the maximum test load is applied and the ground anchor movement with 
respect to a fixed reference shall be measured and recorded at 1 minute, 2, 3, 4, 5, 6 and 
10 minutes. If the ground anchor movement between one (1) minute and ten (10) minutes 
exceeds 0.04 inch, the maximum test load shall be held for an additional 50 minutes. If 
the load hold is extended, the ground anchor movements shall be recorded at 15 
minutes, 20, 30, 40, 50 and 60 minutes. 

 
 
6.6 EXTENDED CREEP TESTS 
 

A.  The Owner shall determine if extended creep testing is required and select those ground 
anchors that are to be creep tested. If creep tests are required, at least two (2) ground 
anchors shall be creep tested. The stressing equipment shall be capable of measuring 
and maintaining the hydraulic pressure within 50 psi. 

 
B.  The extended creep test shall be made by incrementally loading and unloading the 

ground anchor in accordance with the performance test schedule provided in Section 
6.04. At the end of each loading cycle, the load shall be held constant for the observation 
period indicated in the creep test schedule below. The times for reading and recording 
the ground anchor movement during each observation period shall be 1 minute, 2, 3, 4, 
5, 6, 10, 15, 20, 25, 30, 45, 60, 75, 90, 100, 120, 150, 180, 210, 240, 270 and 300 
minutes as appropriate for the load increment. Each load-hold period shall start as soon 
as the test load is applied. In a creep test, the primary pressure gauge and reference 
pressure gauge will be used to measure the applied load and the load cell will be used to 
monitor small changes in load during constant load-hold periods. The jack shall be 
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adjusted as necessary in order to maintain a constant load. 
 
C.  The Contractor shall plot the ground anchor movement and the residual movement 

measured in an extended creep test. The Contractor shall also plot the creep movement 
for each load hold as a function of the logarithm of time. 

 
EXTENDED CREEP TEST SCHEDULE 

 
Load Observation period 

(min.) 
 

AL  
0.25DL 10 
0.50DL 30 
0.75DL 30 
1.00DL 45 
1.20DL 60 
1.33DL 300 

 
 
6.7 GROUND ANCHOR ACCEPTANCE CRITERIA 
 

A.  A performance-tested or proof-tested ground anchor with a 10 minute load hold shall be 
acceptable if the: (1) ground anchor resists the maximum test load with less than 1 mm of 
movement between 1 minute and 10 minutes; and (2) total elastic movement at the 
maximum test load exceeds 80 percent of the theoretical elastic elongation of the 
unbonded length. 

 
B.  A performance-tested or proof-tested ground anchor with a 60 minute load hold shall be 

acceptable if the: (1) ground anchor resists the maximum test load with a creep rate that 
does not exceed 0.08 inch in the last log cycle of time; and (2) total elastic movement at 
the maximum test load exceeds 80 percent of the theoretical elastic elongation of the 
unbonded length. 

 
C.  A ground anchor subjected to extended creep testing is acceptable if the: (1) ground 

anchor resists the maximum test load with a creep rate that does not exceed 0.08 inch in 
the last log cycle of time; and (2) total elastic movement at the maximum test load 
exceeds 80 percent of the theoretical elastic elongation of the unbonded length. 

 
D.  The initial lift-off reading shall be within plus or minus five (5) percent of the designed 

lock-off Load. If this criterion is not met, then the tendon load shall be adjusted 
accordingly and the initial lift-off reading repeated. 

 
6.8 PROCEDURES FOR ANCHORS FAILING ACCEPTANCE CRITERIA 
 

A.  Anchors that do not satisfy the minimum apparent free length criteria shall be either 
rejected and replaced at no additional cost to the Owner or locked off at not more than 50 
percent of the maximum acceptable load attained. In this event, no further acceptance 
criteria are applied. 

 
B.  Regroutable anchors which satisfy the minimum apparent free length criteria but which 

fail the extended creep test at the test load may be postgrouted and subjected to an 
enhanced creep criterion. This enhanced criterion requires a creep movement of not 
more than 0.04 inch between 1 and 60 minutes at test load. Anchors which satisfy the 
enhanced creep criterion shall be locked off at the design lock-off load. Anchors which 
cannot be postgrouted or regroutable anchors that do not satisfy the enhanced creep 
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criterion shall be either rejected or locked off at 50% of the maximum acceptable test load 
attained. In this event, no further acceptance criteria are applied. The maximum 
acceptable test load with respect to creep shall correspond to that where acceptable 
creep movements are measured over the final log cycle of time. 

 
C.  In the event that an anchor fails, the Contractor shall modify the design and/or 

construction procedures. These modifications may include, but are not limited to, 
installing additional anchors, modifying the installation methods, reducing the anchor 
design load by increasing the number of anchors, increasing the anchor length, or 
changing the anchor type. Any modification of design or construction procedures shall be 
at no change in the contract price. A description of any proposed modifications must be 
submitted to the Engineer in writing. Proposed modifications shall not be implemented 
until the Contractor receives written approval from the Engineer. 

 
6.9 ANCHOR LOCK-OFF 
 

A.  After testing has been completed, the load in the tendon shall be such that after seating 
losses (i.e., wedge seating), the specified lock-off load has been applied to the anchor 
tendon. 

 
B.  The magnitude of the lock-off load shall be specified by the Engineer, and shall not 

exceed 70% Fpu. 
 
C.  The wedges shall be seated at a minimum load of 50% Fpu. If the lock-off load is less 

than 50% Fpu, shims shall be used under the wedge plate and the wedges seated at 
50% Fpu. The shims shall then be removed to reduce the load in the tendon to the 
desired lock-off load. Bar tendons may be locked off at any load less than 70% Fpu. 

 
6.10 ANCHOR LIFT-OFF TEST 
 

A.  After transferring the load to the anchorage, and prior to removing the jack, a lift-off test 
shall be conducted to confirm the magnitude of the load in the anchor tendon. This load is 
determined by reapplying load to the tendon to lift off the wedge plate (or anchor nut) 
without unseating the wedges (or turning the anchor nut). This moment represents zero 
time for any long time monitoring. 

 
PART 7 MEASUREMENT AND PAYMENT 
 

A.  The quantity of ground anchors to be paid for will be the number of ground anchors 
installed and accepted. No change in the number of ground anchors to be paid for will be 
made because of the use by the Contractor of an alternative number of ground anchors. 
The quantity of performance and extended creep tests to be paid for will be the number 
of tests performed. 

 
B. The quantity as determined above will be paid for at the contract price per unit of 

measurement for the particular pay item listed below and shown in the bid schedule, 
which price and payment will be full compensation for the cost of furnishing all labor, 
equipment and material required to complete the work described in this section. 

 
C. Payment will be made under: 

Pay Item Pay Unit 
Ground Anchors Furnished and Installed: Lump Sum 
Performance Test:    Lump Sum 
Extended Creep Test:    Each 

 
END OF SECTION  
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SECTION 02513 – ASPHALT CONCRETE PAVING 
 
 
PART 1 - GENERAL 
 
1.1 SUMMARY: 
 
 A. Section includes asphalt concrete paving work.  
 
 B. Related Sections: Prepared aggregate subbase is specified in earthwork 

section. 
   
 
1.2 SUBMITTALS: 
 
 A. Material Certificates: Provide copies of materials certificates signed by 

material producer and Contractor, certifying that each material item 
complies with, or exceeds, specified requirements. 

 
 
1.3 QUALITY ASSURANCE: 
 
 A. Codes and Standards: Comply with State highway or transportation 

department standard specifications, latest edition, and with local governing 
regulations if more stringent than herein specified. 

 
 
1.4 SITE CONDITIONS: 
 
 A. Weather Limitations: Apply prime and tack coats when ambient 

temperature is above 50 deg.F (10 deg.C), and when temperature has not 
been below 35 deg.F (1 deg.C) for 12 hours immediately prior to 
application.  Do not apply when base is wet or contains an excess of 
moisture. 

  1. Construct asphalt concrete surface course when atmospheric 
temperature is above 50 deg.F (4 deg.C), and when base is dry.  
Base course may be placed when air temperature is above 30 deg. 
F (-1 deg.C) and rising.  

 
 B. Grade Control: Establish and maintain required lines and elevations. 
 
 
 
PART 2 - PRODUCTS 
 
2.1 MATERIALS: 
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  A. Use locally available materials and gradations, which exhibit a 
satisfactory record of previous installations. 

 
 B. Base Course Aggregate: Sound, non-expansive angular crushed stone, 

crushed gravel, or crushed slag, sand, stone or slag screenings, 3/4" 
Gradation minimum, 1-1/2” Gradation maximum (see chart below).  
Recycled asphalt can also be used for road base if crushed to meet the 
gradation table in 2.1.C. 

  1. Uncrushed gravel may be used in base course mixture if required 
to suit local material availability. 

 
 C. Gradation Table – The following table from the 2007 APWA presents the 

gradation options.  The gradation shall be labeled to meet precisely one of 
the specifications. 

 

Grading Band Limits US 
Sieve 
Size Grade 1-1/2 Grade 1 Grade 3/4 

Target 
Tolerance 
Percent 

1-1/2" 100 - - - 
1" 90 - 100 100 - - 

3/4" 70 - 85 - 100* +/- 9 
1/2" 65 - 80 79 - 91 - +/- 9 
3/8" 55 - 75 - 78 - 92 +/- 9 

No. 4 40 - 65 49 - 61 55 - 67 +/- 7 
No. 16 25 - 40 27 - 35 28 - 38 +/- 5 
No. 200 7 - 11 7 - 11 7 - 11 +/- 3 

   *Tolerance not applicable on ¾” sieve for ¾” gradation. 
 
 D. Base Course Thickness: to be not less than 6-inches and as shown on 

detail sheet. 
 
 E. Surface Course Aggregate: Crushed stone, crushed gravel, crushed slag, 

and sharp-edged natural sand. 
 
 F. Sand prepared from stone, blast-furnace slag, or gravel, or combinations 

thereof may be used if required to suit local material availability. 
 
 G. Mineral Filler: Rock or slag dust, hydraulic cement, or other inert material 

complying with AASHTO M 17 (ASTM D 242). 
 
 H. Asphalt Cement:  AASHTO M 226 (ASTM D 3381) for viscosity-graded 

material and AASHTO M 20 (ASTM D 946) for penetration-graded 
material.  

 
  I. Prime Coat: Cut-back asphalt type; AASHTO M 82 (ASTM D 2027) 

MC-30, MC-70 or MC-250. 
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 J. Tack Coat: Emulsified asphalt, AASHTO M 140 (ASTM D 997) or M 208 
(D 2397); SS-1 SS-1h, CSS-1 or CSS-1h, diluted with one part water to 
one part emulsified asphalt. 

 
  
2.2 ASPHALT-AGGREGATE MIXTURE: 
 
 A. Provide plant-mix, hot-laid asphalt-aggregate mixture complying with 

ASTM D 3515 and as recommended by local paving authorities to suit 
project conditions. 

 
B. Provide minimum compacted asphalt thickness of 4-inches and as shown 

on detail sheet.  Place asphalt in two lifts with a minimum thickness of not 
less than 1.5”.  Do not exceed a compacted thickness of 3-inches per lift. 

 
 C. The percentage of bituminous material by weight added to aggregate will 

be between 4% and 7% of the weight of the bituminous mixture.  
Aggregate gradation shall be as follows: 

 
 
                Ideal Gradation    
  Sieve Size (Percent Passing)  Tolerance       
 
  3/4"       100          
  1/2"         91                                          +/- 5 
  3/8”          83    +/- 8 
  No. 4           54    +/- 8   
  No. 16         28     +/- 6 
  No. 50         17     +/- 6 
  No. 200         5      +/- 2 
 
 
PART 3 - EXECUTION 
 
3.1 SURFACE PREPARATION: 
 
 A. Remove loose material from compacted base coarse surface immediately 

before applying herbicide treatment or prime coat. 
  1. Proof roll prepared base coarse surface to check for unstable areas 

and areas requiring additional compaction. 
 
  2. Notify Engineer of unsatisfactory conditions.  Do not begin paving 

work until deficient base coarse areas have been corrected and are 
ready to receive paving. 

 
 B. Herbicide Treatment: Not used. 
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 C. Prime Coat: Not used. 
 
 D. Tack Coat: Apply to contact surfaces of previously constructed asphalt or 

Portland Cement Concrete and surfaces abutting or projecting into asphalt 
concrete pavement.  Distribute at rate of 0.05 to 0.15 gal. per sq. yd. of 
surface. 

  1. Allow drying until at proper condition to receive paving. 
 
  2. Exercise care in applying bituminous materials to avoid smearing 

on adjoining concrete surfaces.  Remove or clean damaged 
surfaces at discretion of architect. 

 
 
3.2 PLACING MIX: 
 
 A. General:  Place asphalt concrete mixture on prepared surface, spread and 

strike-off.  Spread mixture at minimum temperature of 225 deg.F (107 
deg.C).  Place inaccessible and small areas by hand.  Place each course 
to required grade, cross-section, and compacted thickness. 

 
 B. Paver Placing: Place in strips not less than 10' wide, unless otherwise 

acceptable to Engineer.  After first strip has been placed and rolled, place 
succeeding strips and extend rolling to overlap previous strips.  Complete 
base course for a section before placing surface course.    

 
 C. Joints:  Make joints between old and new pavements or between 

successive days' work, to ensure continuous bond between adjoining 
work.  Construct joints to have same texture, density and smoothness as 
other sections of asphalt concrete course.  Clean contact surfaces and 
apply tack coat. 

 
 D. Asphalt adjacent to concrete curb and gutter, concrete waterways, catch 

basins  or other drainage structures shall be compacted to an elevation of 
1/4 inch above adjacent drainage structure (edge of concrete) except 
open face curb and gutter.  Place asphalt even with the lip on open face 
curb and gutter. 

 
 
3.3 COMPACTION:  
 
 A. Percentage of Maximum Density Requirements: Compact asphalt to not 

less than 95% of maximum laboratory density determined in accordance 
with ASTM D-2726-83 or ASTM D-1188-83.  

 
 
3.4 ROLLING: 
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 A. General:  Begin rolling when mixture will bear roller weight without 
excessive displacement. 

  1. Compact mixture with hot hand tampers or vibrating plate 
compactors in areas inaccessible to rollers. 

 
 B. Breakdown Rolling: Accomplish breakdown or initial rolling immediately 

following rolling of joints and outside edge.  Check surface after 
breakdown rolling, and repair displaced areas by loosening and filling, if 
required, with hot material. 

 
 C. Second Rolling: Follow breakdown rolling as soon as possible, while 

mixture is hot.  Continue second rolling until mixture has been thoroughly 
compacted. 

 
 D. Finish Rolling: Perform finish rolling while mixture is still warm enough for 

removal of roller marks.  Continue rolling until roller marks are eliminated 
and course has attained maximum density. 

 
 E. Patching:  Remove and replace paving areas mixed with foreign materials 

and defective areas.  Cut-out such areas and fill with fresh, hot asphalt 
concrete.  Compact by rolling to maximum surface density and 
smoothness. 

 
 F. Protection:  After final rolling, do not permit vehicular traffic on pavement 

until it has cooled and hardened, or 24 hours, whichever is longer. 
  
 G. Erect barricades to protect paving from traffic until mixture has cooled 

enough not to become marked. 
 
 
3.5 FIELD QUALITY CONTROL: 
 
 A. Test in-place asphalt concrete courses for compliance with requirements 

for thickness and surface smoothness.  Repair or remove and replace 
unacceptable paving as directed by Engineer. 

 
 B. Thickness:  In-place compacted thickness will not be acceptable if 

exceeding following allowable variation from required thickness: 
    1. Base Course: 1/2-inch, plus or minus. 
 
    2. Surface Course: 1/4-inch, plus or minus. 
 
 C. Base Course Testing: Owner shall employ testing laboratory to perform at 

least one density test on aggregate base course for each 200 c.y. (1200 
s.y. at 6-inch) of material placed. 

 
 D. Asphalt Testing: Owner shall employ testing laboratory to perform at least 
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one (1) coring sample of asphalt taken for every 100 C.Y. (1200 S.Y. at 
3-inches) of asphalt installed to verify asphalt density, temperature and 
thicknesses are in conformance with specifications.  The testing agency 
shall locate coring sites for owner.  The asphalt contractor is responsible 
for repair of core holes.  Owner shall employ testing laboratory to provide 
laboratory testing for materials check on bituminous materials, including 
but not limited to: gradation, extraction, compaction, marshall density, 
stability, flow and % AC. 

 
 E. Surface Smoothness: Test finished surface of each asphalt concrete 

courses for smoothness, using 10-foot straightedge applied parallel with, 
and at right angles to centerline of paved area.  Surfaces will not be 
acceptable if exceeding the following tolerances for smoothness. 

    1. Base Course Surface: 1/4-inch. 
    2. Wearing Course Surface: 3/16-inch. 
  3. Check surface areas at intervals as directed by Engineer. 
 
 
 END OF SECTION 02513 
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SECTION 03121 – FORM LINERS FOR ARCHITECTURAL CONCRETE 
 
PART  1  GENERAL 
 
1.1  SECTION INCLUDES 

A. ABS plastic form liners for texturing architectural concrete. 
 

B. Form liner accessories of fasteners, sealants, rustication and backup strips, form release 
agents and sealers as scheduled or required. 

 
1.2 RELATED SECTIONS 
 

A. Section 03300 Cast-In-Place Concrete. 
 

1.3 REFERENCES 
 
  A. American Concrete Institute (ACI): 
   1. ACI 117 – Standard Tolerance for Concrete Construction and Materials. 
   2. ACI 301 – CH.13, Specifications for Structural Concrete. 
   3. ACI 303R-91 – Guide to Cast-in-Place Architectural Concrete 
   4. ACI 309 72 [78] – CH 7, Recommended Practice for consolidation of Concrete. 
   5. ACI 347 78 – CH 5.2, Recommended Practice for Concrete Formwork. 
 
1.4 SUBMITTALS 

A. Comply with pertinent provisions of Section 01300. 

 
B. Product Data: Installation instructions and product data verifying compliance with 

specifications. 
 
C. Shop Drawings:  Form liner layout and termination details.  Indicate backup, rustication, 

reveal, chamfer strip locations.  Include jointing, form tie location and pattern of 
placements. 

 
D. Samples:  24 inch by 24 inch of each pattern scheduled or required. 
 
E. Certification:  Manufacturer product compliance with regulations controlling VOC’s. 

 
1.5 QUALITY ASSURANCE 
 

A. Manufacturer Qualifications:  A minimum 3 years manufacturing experience with form 
liners similar to those required for this Project. 

 
B. Installer Qualifications:  A minimum of 3 years experience with form liners similar to those 

required for this Project. 
 
C. Architect/Engineer’s review of aesthetic criteria.  Contractor responsible for design of 

formwork and back-up of form liner for structural stability and sufficiency. 
 
D. Mock-up:  Provide a mock-up for evaluation of surface preparation techniques application 

workmanship. 
 1. Provide full scale mock-up using contract materials, methods and workmanship.  

Incorporate formwork accessories and minimum one vertical and one horizontal form 
liner joint.  Include concrete mix, forming system, form release agents, placement rate, 
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form pressures joint sealing, vibrating and stripping practices.  Demonstrate patching and 
repair procedures for spawled concrete, and voids caused by honeycombing or bug 
holes. 

 2. Approved mock-up shall be the standard by which Work will be evaluated. 
 
1.6 DELIVERY, STORAGE AND HANDLING 
 
 A. Cover form liners to protect from oil, dirt and UV exposure. 
 

B. Do not use damaged products.  Do not install products not bearing product trade name 
and manufacturer’s name. 

 
C. Store and dispose of solvent-based materials, and material used with solvent-based 

materials, in accordance with requirements of local authorities having jurisdiction. 
 

1.7 PROJECT CONDITIONS 
 

A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits 
recommended by manufacturer for optimum results.  Do not install products under 
environmental conditions outside manufacturer’s absolute limits. 

 
 
PART  2  PRODUCTS 
 
2.1   MANUFACTURER 
 
 A. Symons, www.symons.com 
 
 B. Fitzgerald Formliners, www.formliners.com 
 
 C. Substitutions:  See Section 01060 – Product requirements 
 
2.2  MATERIALS 
 
 A. Plastic Form Liner: 
  1. Pattern and Texture: 
   a. Symons:  Old Ashlar Stone #30427 ABS Plastic 

b. Fitzgerald Formliners: #16986 Georgetown Ashlar Vac-U-Form ABS  
 
2.3 ACCESSORIES 
 
 A. Form Release Agents: 
  1. Environmental Release EF, Symons. 
 
PART 3 – EXECUTION 
 
3.1 FORM LINER PREPARATION 
 

A. Verify lines and levels of formwork and form liner patterns are within allowable 
tolerances. 

 
B. On multiple use liners, clean liner before each use.  Do no use damaged liners when 

continued use or repair would diminish the aesthetics of the Work. 
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C. Apply release agent according to manufacturer’s directions.  Schedule concrete pour 
immediately after application of release agent to avoid precipitation, dust and debris.  
Protect reinforcing steel from exposure to release agents. 
 

3.2 FORM LINER INSTALLATION 
 

A. Store and use form liner panels at temperatures between 40 degrees F and  
140 degrees F. 

 
B. Prevent cement past from bleeding form liner joints, form liner accessories’ joints, and tie 

holes. 
 

C. Anchor liner to form on centers not to exceed 18 inches (457 mm).  Decrease centers as 
necessary to accommodate form stripping pressures without damaging liner intended for 
multiple use. 

 
3.3 CONCRETE PLACEMENT 
 

A. Thoroughly vibrate concrete to achieve consolidated, and minimize voids.  Internally 
vibrate to previous lift to avoid lift lines.  Avoid vibrator contact with the form liner. 

 
3.4 FORM LINER ACCESSORY INSTALLATION 
 
 A. Place rustication lines located as indicated within acceptable industry tolerances. 
 

B. Form corners indicated to be chamfered with PVC chamfer.  Chamfered corners shall be 
smooth, solid, unbroken continuous lines. 

 
3.5  FORM LINER MAINTENANCE 
 
  A. Proper cleaning and storage of form liner is required to obtain acceptable results.  

Prevent matrix build-up on the liner surface.  Scrub the liner surface with a stiff bristle 
scrub brush dipped repeatedly in one of the approved release agents.  All excess release 
agent shall be blown or wiped off before the form and liner is pout back into service. 

 
 
  B. Storage of form liner shall be out of direct sunlight and in temperatures below 140 

degrees F (60 degress C).  Store flat (not rolled) to avoid elastomeric sheet “set”. 
 
 
END O SECTION 03121 
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SECTION 10800 - TOILET AND BATH ACCESSORIES 
 
 
PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

 
1.2 SUMMARY 
 

A. This Section includes toilet and bath accessory items as indicated on drawings. 
 
1.3 SUBMITTALS 
 

A. General:  Submit the following according to Conditions of Contract and Division 1 
Specifications Sections. 

 
B. Product data for each toilet accessory item specified, including construction details relative to 

materials, dimensions, gages, profiles, mounting method, specified options, and finishes. 
 

C. Setting drawings where cutouts are required in other work, including templates, substrate 
preparation instructions, and directions for preparing cutouts and installing anchorage 
devices. 

 
D. Maintenance instructions including replaceable parts and service recommendations. 

 
1.4 QUALITY ASSURANCE 
 

A. Inserts and Anchorages:  Furnish accessory manufacturers' standard inserts and anchoring 
devices that must be set in concrete or built into masonry.  Coordinate delivery with other 
work to avoid delay. 

 
B. Single-Source Responsibility:  Provide products of same manufacturer for each type of 

accessory unit and for units exposed to view in same areas, unless otherwise acceptable to 
Architect. 

 
1.5 PROJECT CONDITIONS 
 

A. Coordination:  Coordinate accessory locations, installation, and sequencing with other work to 
avoid interference with and ensure proper installation, operation, adjustment, cleaning, and 
servicing of toilet accessory items. 

 
1.6 WARRANTY 
 

A. Warranty:  Submit a written warranty executed by mirror manufacturer, agreeing to replace 
any mirrors that develop visible silver spoilage defects within warranty period. 

 
B. Warranty Period:  15 years from date of Substantial Completion. 

 
C. The warranty shall not deprive the Owner of other rights the Owner may have under other 

provisions of the Contract Documents and will be in addition to and run concurrent with other 
warranties made by the Contractor under requirements of the Contract Documents. 
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PART 2 - PRODUCTS 
 
2.1 ACCEPTABLE MANUFACTURERS 
 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
toilet accessories that may be incorporated in the Work include, but are not limited to, the 
following: 
1. Bobrick Washroom Equipment, Inc. 
2. Bradley Corporation. 
3. American Specialties Inc. 
4. Gamco 

 
2.2 MATERIALS, GENERAL 
 

A. Stainless Steel:  AISI Type 302/304, with polished No. 4 finish, 0.034-inch (22-gage) 
minimum thickness. 

 
B. Mirror Glass:  Nominal 6.0-mm (0.23-inch) thick, conforming to ASTM C 1036, Type I, Class 

1, Quality q2, and with silvering, electro-plated copper coating, and protective organic 
coating. 

 
C. Galvanized Steel Mounting Devices:  ASTM A 153, hot-dip galvanized after fabrication. 

 
D. Fasteners:  Screws, bolts, and other devices of same material as accessory unit, or of 

galvanized steel where concealed. 
 
2.3 COMBINATION TOWEL DISPENSER/WASTE RECEPTACLE UNITS 
 

A. Recessed Unit:  Stainless steel combination unit fabricated for nominal 4-inch wall depth with 
continuous, seamless wall flange.  Towel compartment in upper portion of unit designed to 
dispense not less than 400 C-fold or 700 multifold paper towels.  Waste receptacle in lower 
portion of unit provided with reusable, heavy-duty vinyl liner, minimum 4-gallon capacity.  
Provide flush doors with piano hinges and tumbler locks on upper and lower compartments. 

 
2.4 COMBINATION TOILET TISSUE DISPENSER/SANITARY NAPKIN DISPOSAL UNITS 
 

A. Recessed Unit:  Fabricate of stainless steel with satin finish for recessed mounting in nominal 
4-inch wall depth.  Provide complete with drywall mounting clamp.  Clearance between grab 
bar and unit required. 
1. Size:  Unit to accommodate two separate core-type tissue rolls up to 5 inches in 

diameter. 
 

2.5 GRAB BARS 
 

A. Stainless Steel Type:  Provide grab bars with wall thickness not less than 0.05 inch (18 gage) 
and as follows: 

 
1. Mounting:  Concealed, manufacturer's standard flanges and anchorages. 
2. Clearance:  1-1/2-inch clearance between wall surface and inside face of bar. 
3. Gripping Surfaces:  Manufacturer's standard nonslip texture. 
4. Heavy-Duty Size:  Outside diameter of 1-1/2 inches. 

 
2.6 SOAP DISPENSERS 
 

A. Liquid Soap Dispenser, Horizontal-Tank Type:  Fabricate for surface mounting, sized for 
40-fluid-ounce minimum capacity.  Provide stainless steel piston, springs, and internal parts 
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designed to dispense soap in measured quantity by pump action.  Provide cover of type 304 
stainless steel in No. 4 finish, with unbreakable window-type refill indicator. 

 
1. Equip unit with push-type valve for dispensing soap in liquid form. 

 
2.7 MISCELLANEOUS ACCESSORIES 
 

A. Mop and Broom Holder:  0.05-inch (18-gage), Type 304, stainless steel hat channel with 
spring-loaded, rubber, cam-type mop/broom holders.  Provide unit 24 inches long and 
complete with three holders. 

 
B. Double-Prong Robe Hook:  Heavy-duty satin finished stainless steel double-prong robe hook; 

rectangular wall bracket with backplate for concealed mounting. 
 
2.8 MIRROR UNITS 
 

A. Standard Stainless Steel Framed Mirror Units: Fabricate frame with channel shapes not less 
than 0.04 inch (20 gage), with square corners carefully mitered to hairline joints and 
mechanically interlocked.  Provide in Type 304 satin finish. 

 
 
2.9 FOLDING SHOWER SEAT 
  

A. Reversible Folding Shower Seat: Fabricate frame with (16 gage), stainless steel. 
Provide in Type 430 bright polished finish. Seat shall be one-piece, ½” thick, solid 
phenolic. Secure seat to frame with stainless steel carriage bolts. 

 
 
2.10 FABRICATION 
 

A. General:  Only a maximum 1-1/2-inch-diameter, unobtrusive stamped manufacturer logo, as 
approved by Architect, is permitted on exposed face of toilet or bath accessory units.  On 
either interior surface not exposed to view or back surface, provide additional identification by 
either a printed, waterproof label or a stamped nameplate, indicating manufacturer's name 
and product model number. 

 
B. Surface-Mounted Toilet Accessories, General:  Except where otherwise indicated, fabricate 

units with tight seams and joints, exposed edges rolled.  Hang doors or access panels with 
continuous stainless steel piano hinge.  Provide concealed anchorage wherever possible. 

 
C. Recessed Toilet Accessories, General:  Except where otherwise indicated, fabricate units of 

all-welded construction, without mitered corners.  Hang doors or access panels with full-
length, stainless steel piano hinge.  Provide anchorage that is fully concealed when unit is 
closed. 

 
D. Framed Mirror Units, General:  Fabricate frames for glass mirror units to accommodate wood, 

felt, plastic, or other glass edge protection material.  Provide mirror backing and support 
system that will permit rigid, tamperproof glass installation and prevent moisture 
accumulation, as follows: 

 
1. Provide galvanized-steel backing sheet, not less than 0.034 inch (22 gage) and full 

mirror size, with nonabsorptive filler material.  Corrugated cardboard is not an 
acceptable filler material. 

 
E. Mirror Unit Hangers:  Provide system for mounting mirror units that will permit rigid, 

tamperproof, and theftproof installation, as follows: 
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1. One-piece, galvanized-steel, wall-hanger device with spring-action locking 
mechanism to hold mirror unit in position with no exposed screws or bolts. 

 
F. Keys:  Provide universal keys for access to toilet accessory units requiring internal access  for 

servicing, re-supply, etc.  Provide minimum of six keys to Owner's representative. 
 
 
PART 3 - EXECUTION 
 
3.1 INSTALLATION 
 

A. Install toilet accessory units according to manufacturers' instructions, using fasteners 
appropriate to substrate as recommended by unit manufacturer.  Install units plumb and level, 
firmly anchored in locations and at heights indicated. 

 
B. Secure mirrors to walls in concealed, tamperproof manner with special hangers, toggle bolts, 

or screws.  Set units plumb, level, and square at locations indicated, according to 
manufacturer's instructions for type of substrate involved. 

 
C. Install grab bars to withstand a downward load of at least 250 lbf, complying with ASTM F 

446. 
 
3.2 ADJUSTING AND CLEANING 
 

A. Adjust toilet accessories for proper operation and verify that mechanisms function smoothly.  
Replace damaged or defective items. 

B. Clean and polish all exposed surfaces strictly according to manufacturer's recommendations 
after removing temporary labels and protective coatings. 

 
3.3 SCHEDULE OF ACCESSORIES 
 

A. Manufacturer:  The following catalog numbers refer to products of Bobrick Washroom 
Equipment, Inc. and these scheduled products serve as the standard of quality required for 
the project.  Provide these or comparable products from specified manufacturers if they meet 
or exceed this standard of quality. 
1. Semi-Recessed Paper Towel Dispenser and Waste Receptacle:  #B-3944. 
2. Paper Towel Dispenser: #B-262. 
3. Toilet Tissue Dispenser & Sanitary Napkin Disposal:  #B-3094. 
4. Grab Bars:  #B-6806.99, #B-68616 
5. Soap Dispenser:  #B-2112. 
6. Mop & Broom Holder:  #B-223 x 24". 
7. Robe Hook:  #B-682. 
8. Mirror:  #B-166 2436 

 
 
END OF SECTION 10800 
 



CODE ANALYSIS

A.      Occupancy and Group:  ________    ________    ________    ________     ________

APPLICABLE CODES
Year Year

International Building Code
International Mechanical Code
International Plumbing Code
International Fire Code
International Energy

Conservation Code

National Electrical Code
Uniform Code for
Building Conservation

ADA Accessibility
Guildelines-ANSI A117.1

   Change in Use: Yes ______ No ______  Mixed Occupancy: Yes ______  No ______

C.      Type of Construction  (circle one):

D.      Fire Resistance Rating Requirements for the Exterior Walls based on the fire
          separation distance (in hours):

E.      Mixed Occupancies:   ______         Nonseparated Uses:   ______

F:       Sprinklers:

Required: ______     Provided: ______   Type of Sprinkler System: ____________

G:       Number of Stories:   ______   Building Height: ______

H:      Actual Area per Floor (square feet): __________________________

I:      Tabular Area: ____________________________________________

J:        Area Modifications:

K.       Fire Resistance Rating Requirements for Building Elements (hours).

B.      Seismic Design Category: ______ Design Wind Speed:  ______ mph

A B A B A B HT A B

Fire Walls
Shaft Enclosures
Exterior Doors and Windows
Roofs - Ceiling Roofs
Floors - Ceiling Floors

Fire Barriers
Partitions - Permanent
Structural Frame
Exterior Non-Bearing Walls
Interior Bearing Walls
Exterior Bearing Walls

Fire Partitions
Smoke Partitions

Hours AssemblyElement
Listing Listing

AssemblyHoursElement

A  =  A  +             +a t
tA I f

100 100
IA t s W

30P
F

fI  = 100 0.25a)

b)    Sum of the Ratio Calculations for Mixed Occupancies:

Actual Area

Allowable Area
<_ 1

c)    Total Allowable Area for:

1)    One Story:   ______
2)    Two Story:   A  (2)______
3)    Three Story:   A  (3)______

a

a

d)    Unlimited Area Building:    Yes  ______   No  ______   Code Section:  ______

   Special Use and Occupancy (e.g. High Rise, Covered Mall):   __________________

North: ______  South: ______  East: ______  West: ______

2006
2006
2006
2006

2006

N.A.

2003

2005

S1 B

X X

N.A.

D 90

0 0 0 0

NONO N.A.

YES YES

1 26'-0"

15,333 SF

9000 SF

15,200 SF

15750 SF
= .965

15333 SF  =  9000  +
9000 (75)

100
+

9000 (0)
100

15750 SF

N.A.

N.A.

X

0 N.A.
N.A.

0 N.A.
0 N.A.
0 N.A.
3 N.A.

0 N.A.
0 N.A.
0 N.A.
0 N.A.
0 N.A.
0 N.A.

0 N.A.

0

OFFICES
ACCESSORY

L.      Design Occupant Load: ______

Exit Width Required:   ______            Exit Width Provided:   ______

M.      Minimum Number of Required Plumbing Facilities:

a)    Water Closets - Required 1 unisex Provided (m) ______ (f) _____
b)    Lavatories  -  Required ______  Provided  ______
c)    Bath Tubs or Showers:  ___________________
d)    Drinking Fountains:  ______       Service Sinks: ______

39*

36"7.2"

1*

1 (EMERGENCY EYEWASH)

1 1

(Per IBC TABLE 1004.1.2 Using 500 S.F. per Occupant for garages,
100 S.F. for office areas)  S1= 29    B= 8

*UNISEX (IBS SECTION 2902.2 EXPECTION 2)

Actual Occupant Load: ______14 BASED ON ACTUAL UDOT STAFFING

REPAIR
GARAGE

Group S-1 + B Fire Area = 10,733  Group S-2 Fire Area = 4,600

(TOTAL FIRE AREA EXCEEDS 12,000 S.F.)

MAXIMUM EMPLOYEES PERMITTED = 15

PARLEY'S

_____________________________________________________3 HOUR FIRE BARRIER PROVIDED PER TABLE 706.3.9

GENERAL NOTE:

1. CONSTRUCTION OF NEW STATE BUILDINGS AND REMODELING 0F
EXISTING BUILDINGS SHALL COMPLY WITH ALL THE REQUIREMENTS OF
THE DFCM STANDARDS, INCLUDING ENHANCED ACCESSIBILITY.  TO THE
BEST OF OUR KNOWLEDGE, DRAWINGS & SPECIFICATIONS INCORPORATED
HEREIN CONFORM WITH DFCM STANDARDS FOUND AT THE FOLLOWING
WEB SITE: www.dfcm.utah.gov.

2. EVERY STRUCTURE, AND PORTION THEREOF, INCLUDING
NONSTRUCTURAL COMPONENTS THAT ARE PERMANENTLY ATTACHED TO
STRUCTURES AND THEIR SUPPORTS AND ATTACHMENTS, SHALL BE
DESIGNED AND CONSTRUCTED TO RESIST TO EFFECTS OF EARTHQUAKE
MOTIONS IN ACCORDANCE WITH ASCE 7-05. REFERENCE IBC SECTION 1613.1

S2
VEHICLE

STORAGE

1 UL419Incidental Storage

1*

3. FOR THE PURPOSE OF THIS SECTION, DEFERRED SUBMITTALS ARE
DEFINED AS PER SECTION 106.3.4.2  OF THE IBC. SUBMITTAL DOCUMENTS
FOR DEFERRED SUBMITTAL ITEMS SHALL BE SUBMITTED TO THE ENGINEER,
ARCHITECT AND BUILDING OFFICIAL FOR THEIR REVIEW FOR GENERAL
CONFORMANCE WITH THE DESIGN OF THE BUILDING. DEFERRED SUBMITTAL
ITEMS SHALL NOT BE INSTALLED UNTIL APPROVED BY THE BUILDING
OFFICIAL. DEFERRED STRUCTURAL  SUBMITTALS FOR THIS PROJECT ARE:

1. OPEN WEB STEEL JOISTS AND GIRDERS
2. GROUND ANCHORS

International Fuel Gas Code 2006
International Residential 2006
Code

http://www.dfcm.utah.gov.
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