MICROPILE FOUNDATIONS
(REV 10-20-26)

SECTION 455: Index is expanded by the following:

F. Structures Foundations - Micropiles 455-51 through 455-64

SECTION 455 is expanded by the following:

455-51 Description. \
Furnish and install micropiles with permanent steel casing m% qulremewx

selecting the micropile type, installation means and methods, d
bond value, and determining the required bonded length, Fuai
materials required to complete the work.

Review the available subsurface informatio;a
equipment access conditions, and location of ex1
Assume responsibility for field locating all utght
within the construction area prior to startipg t

and in accordance with, this Specification and the Contract DO% ork include

ng the grout-to
or, equipment

he site to assessgthe sitegCometry,

s and above (& ilities.
ndamy other exp@ uried obstructions

Vi

455-52 Definitions.

The following definitions are cable to designing @fid Mgtalling micropiles:
Alignment Load (AL itial load (not 4 percent of Factored
i i dt

testing, req eep the testing equipment

Design Load) applied to a micr
correctly positioned.
Bonded [engthgTHeftength of the hat is bonded to the ground and
ds

applied axial loa the surrounding soil or rock. Also known

as the load transfgr length®
C%Steel tube 1ntrodu ng the drilling process in overburden soil to

stabilize the d
hzer A dev1ce support and position the reinforcing steel in the drill hole
and casing e spemﬁed rout cover is provided.

oupler - The de d to transfer loads from one partial length of
reinforCgent to another
The movement that occurs at the top of the pile during the

nstant load.

@ est of a micr
Factored Dgfign Load (FDL): The factored load on a micropile, as shown on the

Ablure Load. The load where the slope of the load versus micropile head

first exceeds 0.025 inches/kip.
Micropile - A small-diameter, bored, cast-in-place composite pile, in which the
applied lo@d is resisted by steel reinforcement, cement grout and frictional grout- to-ground bond
along thedonded length.

Maximum Test Load - The maximum load to which the micropile is subjected

during load testing, which is the Nominal Resistance shown in the plans or 1.5 times the
Factored Design Load, whichever is greater.

O



Nominal Bearing Resistance - The resistance of a micropile.

Plunge length - The length of casing inserted into the bond zone to effect a
transition between the upper cased portion to the lower uncased portion of the micropile.

Post-grouting - The injection of additional grout into the load transfer length of a
micropile after the primary grout has set. Also known as re-grouting or secondary grouting.

Primary Grout - Portland-cement-based grout injected into the micropile hole
prior to or after the installation of the reinforcement, used to transfer load to the surrounding
ground along the micropile.

Production Pile - A micropile installed according to this Section, accepted in

place and incorporated into the work.
Reinforcement - The steel component of the micropile th ts and/or regists O

applied loadings.
, ment reinforc&
pf the micropil is

Spacer - A device used to separate elements of a muhtip
Unbonded Length (Free Length) - The designed @
bonded by grout to the surrounding ground.
Static Load Test - Pile load test performe a ificial pilg to y€rify t
t

alsy

adequacy of the pile design, the capacity of the pil
proposed, prior to installation of production piles

Verification Load Test - Pile I
acceptable load-displacement response at

he constructiol me
sentative soidiConditi

e&l’med on pro l&ile to verify
Design Load.

or no later than 303€alet@ar days before any micropile
f@t least five proj3Rts, pleted within the last five
icropiles ha aBWDL not less than 80% of the

ofjeach proje de a brief description of each
d the name, t1 rrent phone number of a project

455-53 Personnel Qualifications.
At the preconstruction confer:
related work is performed, submit a
years, where the work includedg
largest FDL required in th
project, the project o
owner representative.
At least 3Q days p beginning yg@rk, subit a list identifying the Contractor’s
Engineer of Recos@ydrill rig operators an supervisors who will be assigned to the

project. Includ Bt a summary 1vidual’s experience.
@m or’s Engineer of
design an iiCtion of micr: 2dn

cord must have at least five years’ experience in the
ding at least three successfully completed projects in

the | s with micropi aviig a FDL not less than 80% of the largest FDL required in
the Pla
Drill operat, d supervisors must have a minimum of five years’ experience in
pile construc h&E ontractor's organization, including at least three projects in the
asistive years installing ma€ropiles of FDL not less than 80% of the largest FDL required in the

Plans.

ation determination purposes, on previous projects where load and resistance
D) method was not used, calculate the FDL as ultimate bearing capacity
¥, unless previous design documentation indicates otherwise.

materials until receiving approval of the qualifications. The Engineer may suspend the micropile
work if the Contractor substitutes unqualified personnel for approved personnel during
construction. If work is suspended due to the substitution of unqualified personnel, assume all



costs resulting from the suspension of work. The Department will not allow any adjustment in
Contract Time resulting from the suspension of work.

455-54 Materials.
455-54.1 General: Use only materials meeting the following requirements that are new
and without defects. Assume responsibility for removing and replacing defective material placed
on the project at no additional cost to the Department.
455-54.2 Reinforcing Bar Steel: Use continuous threaded steel bar reinforcement
meeting the requirements of ASTM A615, Grade 75 or ASTM A722 Grade 150. Use reinforcing
bar couplers capable of developing the ultimate strength of the reinforci ar without evidence
of failure. 'x * O
455-54.3 Cement Grout: Use cement grout components megting uirementg, o
Section 346 unless otherwise directed. Use grout for micropiles cQa wa pumpable
mixture of Type I, II, III, or V portland cement meeting the req % ats of ASTM C a
and admixtures with the minimum 28-day compressive gtre hov in the Plans A%es
e

conforming to ASTM C494/AASHTO M 194, that coptr

water content, and retard set in the grout, are allowgd Wiien

lec@yimprove flowa ,
roved by the inegr,
Admixtures must be compatible with the grout a e cordance witl th@gd®#ixture
rkor admixtu

manufacturer's recommendations. Do not us resseontaining chlorides.
The mix design must be approved by the Di ials Office.

455-54.4 Centralizers: Use centra bricated from plasti er material that is
non-detrimental to the reinforcing bar steel, ste sing or groufylinleS§otherwise indicated in
the Plans. Do not use wood or alumi nsure the centraliZ@es spacers are appropriately
sized to ensure positioning the reinf t to the center &fth: and allow a free flow of
grout without misalignment of ing bars or pégnandi casing.

455-54.5 Permane e Casing: T t steel casing meeting the
requirements of Amerg cation SCT (N-80) or API 5L X52.

Casing t the nominal diameter and wall thickness

as shown in the Blans. Us threaded g joints capable of developing the required
nominal axial an ural resistance used%\esign of the micropiles.
e

455-56 : Use potabl@ ting the requirements of Section 923 for mixing
grout.

455- le Design Reg ts
sign micropiles oft the design loads in accordance with the Contract
DacumentS. Install pi ust have a bonded length not less than the minimum bonded
@;a shown in th@ P Lag®" smine lateral bracing requirements for the piles to be safely tested
g th€ specified
Thegmi eter must not be less than 9.5 inches and must satisfy the minimum

ex O%hesttD to construct the pile. Neglect the side friction resistance in the bond length
zome withifi the plunge length.
The€ full-length center bar of all piles must:
1. Satisfy all design requirements in the contract documents, and
2. Have an ultimate tensile strength exceeding 120% of the Maximum Test Load
to be used in verification pile testing.



455-56 Installation.

455-56.1 General: Determine the drilling method, grouting procedure, grouting pressure,
and the final bonded length. Estimate grout take and methods to control excess loss of grout
material. Extra payment for grout overruns will not be made.

455-56.2 Drilling: Excavate as required to install the micropiles to the dimensions and
elevations shown in the Plans. Use methods and equipment suitable for the intended purpose and
the materials encountered, without causing damage to overlying or adjacent structures or
facilities. Unless approved otherwise by the Engineer use full length casing to stabilize the hole.
Provide equipment capable of constructing the micropiles to a depth equal to the deepest

micropile tip elevation plus an additional 25 feet. Do not use drilling fluidd@ontaining bentonite
or attapulgite clays. 'S O
Do not drill within 6 feet horizontally of any micropilg withygrout that has
cured for at least 12 hours. K
When underpinning an existing structure:
1. Do not use vibratory hammers Qr 1 ers, includj ive
hammers, to advance or remove casing. % .
2. Use full length casing to stab thgdrill hole. Do net usefdfling
slurry as an alternative to full-length casing. \& \
ipRef tCporary casirg allowed by the

3. Do not drill beyond
Engineer when refusal drilling condition j

455-56.3 Ground Heave and Subs : Construct n a manner that
prevents ground heave and subsidence, including®ettlementyf tructures.

Monitor existing brid d structures in accofdan®g with 455-62. The Engineer
may suspend micropile construction vemgnts are detected. If the
Engineer determines that the o oV@ments require corrective action,
take corrective actions nec ediate any resulting damage,
subject to the approv

455-56.4 Pipe ing: ip@casing to the casing tip elevation shown in

the Plans. Allow grout to ¢ roduction piles before cutting to pile cut off
elevation. K %

455-56 Bi cing Bars Place nd Splicing: Install full length reinforcing bars
in all pil ¢ gement surface beSfree of deleterious substances such as soil, mud,
gre atight contami@grout or coat the reinforcement and impair bond of the

the grout. cement either prior to grouting or into the grout filled

Pileg€inforc and all attachments must be capable of withstanding the

ation and grotti eS Position centralizers and spacers so their center to center

afing does not exce eet. Ensure the grout cover between the reinforcement and the
ground m equirements of SDG Table 1.4.2-1.

inserted into preplaced grout fails to reach the bottom of the drill hole, immediately remove the



reinforcement and the grout, and clean the reinforcement. Redrill and reinsert the reinforcement
as necessary to achieve conformance with the Plans.
455-56.6 Splicing: Secure casing and reinforcing bars in a manner to hold the reinforcing
steel in proper alignment.
Based on the casing type, threaded casing splices must meet the requirements of
API 5CT (for N-80) or API 5L (for X52) and be capable of developing the required axial and
bending capacities. Reinforcing bar splices and couplers must develop 100% of the reinforcing

bar ultimate strength.
455-56.7 Grouting: Provide grout mixing equipment capable of continuously agitating
the grout, and that will produce a grout that is free of lumps and undispe cement. Use a O

positive displacement grout pump equipped with a pressure gauge, cap

from the pile tip elevation to the permanent casing tip elgv Qsc#stable neat cg gt
or a sand cement grout. Admixtures, if used, must be 2
recommendations.

After drilling, flush hole with wat
cuttings and loose debris. Use a tremie or a gg@uti
point of the drill hole. Continue injection gnti
casing. Extract temporary casing in stages
the grout level is brought back up to the top of ¢

( \, drill
t from the lowest

fiom the top of
fcasing is removed,

Due to the possible porous limeston: ations, the grout hég may drop significantly during
temporary casing extraction. Accor Jeither the tremie Waust® maintained at the bottom of
pile or the grout continuously p#€s , until tempordfg casig extraction is completed.

Control the

esgures and gr S event heave or fracturing of rock
or soil formations. U tiOfl of grouting, t mie tube or tremie line may be removed
or remain in the drill ho e tremie tube or trefie line with grout if left in place.

Regard the wing data pgfining t6 the grouting operation:
&Type of mixer %
Specific grayity
3. Types of ad
4. Grout pffess

wesiif any)

6.
. Vo
Q Do piles until the grout has reached the specified 28-day strength.
ost-grouting system¢’used, submit working drawings and full details and procedures to the
Engineer {gPf@ygicw and approval.

-56.8 Wlicropile Installation Records: Within 48 hours after each individual pile
10fis condpleted, submit an installation record for that micropile. The Engineer may
rejct the inSt@MEd micropile based on the submitted information. Required information includes,
i ited to, the following:

1. Project Name, Project Number & Structure Number

2. Inspector name
3. Pile Number or Designation




4. Drilling Start and End Dates

5. Drilling Start and End Time

6. Drilling equipment

7. Drill hole diameter

8. Descriptions of soil and rock indicating the depths encountered
9. Constructed bonded length

10. Casing outside diameter

11. Casing wall thickness

12. Elevation and depth of permanent casing

13. Central reinforcement size and length
14. Number of centralizers used 'S O
15. Grouting dates (primary and secondary)

16. Grouting start and end times (primary and sec \

16. Cement type and admixtures

17. Water/cement ratio (if mixed on-site;ga

pound sack @f €e ﬁ
18. Type of mixer . ¢
19. Grout density or specific gravit
20. Grout volume \;\ &\
a

G

21. Maximum grouting press nd seconda
22. Elevations of strain gayges load test piles
23. Number of prepared gro ders

24. Other observations including 185ss of circyla cawyin, drilling difficulties,
change of drill bit etc.
25. Inspector approv. ctidon 0

455-57.1 General: Pe atic load test he top of sacrificial test piles at the
locations specified in t ontract Documents or as@uthorized by the Engineer. Install lateral

bracing to static lgad test s required esign Calculation prior to load tests.
T gineer will provide Vg confirmation of micropile construction within

five calendar de¥iNg receipt of th ti test report. The Contractor may be allowed to
continu at risk, prior to régeipthof this written confirmation.
oefOrm a verific; @’ ensStle or compressive load test on at least 5% of the
of each bentor fi€r (Wlinimum 1 per bent/pier). In addition, the Engineer
g jonal verification load tests in tension (ASTM D3689) or
gegupression (AST 14 Ainy production pile at any time. Provide and extend the steel
rcement in alpi ired to allow the Engineer to perform verification load test in
piasfOn at any pile.

O,

455-57 Testing.

t of the Factored Design Load. Zero the pile top movement measurement (dial
) after i

acgbrdanceSmtlf455-57.2.1.1 for static load tests and 455-57.2.2 for verification load tests.
Maintain the applied loads using the load cell. If the applied load decreases, re-

adjWgt thefdpplied load. Measure pile top movement at each load increment. The load-hold period

begins as soon as each test load increment is applied. Measure and record pile movement during

the creep test increment and final unloading at 1, 2, 3, 4, 5, 6 and 10 minutes. If the creep rate

exceeds 0.04 inch/log cycle time between 1 and 10 minutes, or the creep rate is not computed



during the test, continue the creep test increment hold to at least 60 minutes, maintain load and
record pile movement at 20, 30, 40, 50 and 60 minutes from the beginning of the creep test
increment.

455-57.2.1 Static Compression Load Tests: Prior to the installation of
production piles, install and test the sacrificial static load test pile(s) in accordance with
ASTM D1143, at the location(s) shown in the Contract Documents or as directed by the
Engineer. The Contractor may submit alternate locations to the Engineer for review and

approval.
Install test piles using the same installation method and details to be used
for production piles. Any changes made to static load test piles must be e to the production
piles. Such changes may include, but are not limited to, the drilling and groting method, csingo

At the completion of static load testing, the test piles and pn piles shall b

an elevation not less than 4 feet below grade, unless othgrwi aouZed by the Engi
455-57.2.1.1 Static Test Loadi e : Perfom?ta i€ pile tests
by incrementally loading the micropile in accordanee thgfollowing cycligcomprgéSive

loading schedule: \
le
Static Load ading Sch

length, reinforcement bar size, and reinforcement length. The depth @f em8gdnient into t
bearing stratum for the production piles must not be less than f icdoad test pile(s)!
&

LOAD HOLD TIME
Alignment Load (0.04 F --
0.075 FD 4 minutes
4 minutes
4 minutes
4 minutes
4 minutes
1 minute
1 minute
1 minute
1 minute
4 minutes
4 minutes
4 minutes
4 minutes
. 4 minutes
Alighment Load 1 minute
0.30 FDL 1 minute
0.60 FDL 1 minute
0.675 FDL 1 minute
0.750 FDL 1 minute
0.825 FDL 4 minutes
0.900 FDL 4 minutes
1.00 FDL 10 or 60 minutes (Creep Test Increment)




Table 1
Static Load Test Loading Schedule

LOAD MINIMUM HOLD TIME
Alignment Load 1 minute
0.300 FDL 1 minute
0.600 FDL 1 minute
0.900 FDL 1 minute

1.200 FDL 4%ain

1.275 FDL / tes "‘

1.350 FDL 4 Minutes -

1.425 FDL 4 minutes . § 4/ W

1.50 FDL (only if less than NBR) N 4 minutes ¢ "

Nominal Bearing Resistance (NBR) ‘ 10 minytes

1.20 FDL a 4 mjfttRy, ¥

0.90 FDL 4 minutes

0.60 FDL N\ % R

0.30 FDL ‘ tes

Alignment Load ~ A\ d minutes

455-57.2.1. 2 oad Test Acc ‘ iteria: All of the following
ed
0a

must be satisfied for the static l to be consi eptable.
end of the ing period at 0.750 FDL
increment, the top of pile de i all not exce h.
uring the 1.00 FDE creep test (load-holding period), the creep
rate must not excged 0.0 og cycle ti etwee® 1 and 10 minutes. When the 60-minute
creep test is requi the creep rate must %ed 0.08 inch/log cycle time between 6 and

60 minutes. C log cycle of e constant or decreasing at the end of the hold
period. 0
3. s not occur.

@ic Load Test Pile Rejection: If a static load-tested
arice criteria, the Contractor shall modify the design, the

ination of the above. The Contractor’s Engineer of Record shall
sign and seal the re-design drawings and computations.

0.975 FDL 1 minute
1.050 FDL 4 minutes
1.125 FDL 4 futes !.



At the completion of static load testing, the test piles and reaction
piles shall be cutoff to an elevation not less than 4 feet below grade, unless otherwise authorized
by the Engineer.

455-57.2.2 Verification Load Tests: Perform verification tensile or compressive
load tests on production piles selected by the Engineer in accordance with Table 2 below. Lateral
bracing shall be provided as required to allow testing to the Maximum Test Load.

Table 2
Verification Load Test Loading Schedule Q
VERIFICATION TEST LOAD MINIMUMSOLD TIME ‘
Alignment Load (0.04 FDL max) '.
0.10 FDL inites X \
0.20 FDL 4 Hfutes P
0.30 FDL ' minutes A
0.50 FDL X \ 4 minute
0.60 FDL N ffesN, ¥
0.675 FDL ) min
0.750 FDL N\ 4 @ e
0.825 FDL N\ Nuinles
0.900 FDL N W minutes
1.00 FDL )or B&.minutes (Creep Test)
0.75 FDL @ 4 minutes
0.50 FDL \ 4 minutes
Nt 4 minutes
Alignment max) 4 minutes

Th ptance critegi@®for mictopile verification load tests are listed as
follows. All thre% must be satisfie verification test pile to be considered

acceptable.
Q 1.A @f the load holding period at the first 0.75 FDL
incrgment thgt pile deflecti not exceed 0.5 inch.
ipg the 1.00 FDL creep test (load-holding period), the creep
rate mu cycle time between 1 and 10 minutes, or if the 60-minute

.08 inch/log cycle time between 6 and 60 minutes. Creep rate
ofgtant or decreasing at the end of the hold period.
3. Failure does not occur.

<

Th€jack and¥#ssure gauge, and the load cell shall be calibrated within 90 calendar days of the
baginning@f the load tests. The Contractor shall provide a description of test setup and
ca ioff curves for the proposed jack, pressure gauge and load cell in accordance with Section

455-60. Dial gauges shall have a travel sufficient to allow the test to be completed without
having to re-set the gauges. Measuring apparatus shall be according to Section 455-2.3 unless
otherwise required herein. A minimum of 3 dial gauges shall be used during the static load test.



Install vibrating wire or electrical resistance type strain gauges capable of
measuring a compression load of up to the Maximum Test Load plus 20% at the locations shown
in the Plans. Install heavy-duty strain gauge cables, conduits, and protective shielding to protect
against construction damage. Design the instrumentation setup, including the arrangement of
readout cables, to allow for adequate bonding between bar and grout at the Maximum Test Load.
Provide the associated terminal boxes and readout units throughout the load test(s). When strain
gauge levels are shown in the Plans, load test piles must have as a minimum one strain gauge at
each level still in operation and not less than 75% of all the strain gauges in operation by the end
of the test. The Engineer will reject any load test pile and corresponding load test failing to
achieve the above strain gauge requirements throughout the test.

Apply and measure the test load with a load cell aplic jack wigh a O

pressure gauge. The pressure gauge shall be graduated in 50 psi incrgment§yor Tess. The j
pressure gauge shall have a pressure range not exceeding twice thg ipafcd maximum

pressure. Jack ram travel shall be sufficient to allow the test toh rmed without 1 n
Ca tests with b
urately mgin consfant

the equipment. Monitor the creep test holding loads during
pressure gauge and the electronic load cell. Use the logd SRl to 3
load during the creep test load-holding periods in tie on tests.

mix

455-57.2.4 Grout Testing: Previots {88t r s for the pro
es itted for n‘ ification of the

completed within one year of the start of wor

required compressive strengths for installgtion load test piles. @\ ddifiponally, the design

grout density and tolerance shall be submit
Cast a set of minimum s1 rs in accordance with

out rodding, from each

)4" x 8" cyli
ASTM C31, except pour grout in a sj t into cylinder r&
grout plant each day of operation, o ry 10 piles, whE ccurs more frequently.

Compressive strength tests sha ed 1n accor: ASTM C39. From each grout
cylinder set, two (2) cylin tested at 3 ys, with the remaining two
cylinders to be tested terval The c esSWe strengths shall be the average of
the 2 cylinders tested. of all compressiorfigests shall be recorded and provided to the

Engineer
xGrout consistency a red by grout density shall be determined by the
Contractor in with AST HTO T 133 or API RP-138-1 at a frequency of
at least 0 atch conducted j rifr to start of pile grouting. A mud balance meeting
the i API RP-138 ceptable for determining the grout specific gravity (or
denst cement gro se grout with specific gravity (or density) outside of the
acceptablg range.
les shall be taken from the grout point of placement. Provide
‘ compressive out density test results to the Engineer within 24 hours after
g is completed on a ple or set of samples.

eneral Prepare shop drawings and design calculations describing the
migtopile sy8 or systems intended for use. Submit the shop drawings, working drawings and

i lations during the preconstruction meeting or at least 30 calendar days prior to the
ent of micropile field work.

nclude in the working drawings and shop drawings all details, dimensions, quantities,
ground profiles, and cross-sections necessary to construct and test the production and verification
micropiles.



455-58.2 Design Calculations: Design calculations for portions of the micropile design
not fully detailed in the Plans shall include, but not be limited to, the following items:

1. Design parameters, assumptions, and applicable codes and Specifications.

2. A written summary report which describes the overall micropile design,
including the factored design load and the estimated pile top movement at the service limit state
and the maximum test load.

3. Applicable code requirements and design references.

4. Micropile structure critical design cross-section geometry including soil/rock
strata and piezometric levels and location, magnitude and direction of de and applied
maximum test loadings. O

5. Design criteria including, soil/rock shear strengths r1ct afigle and
cohesion), unit weights, and ground-grout bond values and micro e diameter
assumptions for each soil/rock strata.

6. Load and resistance factors used in th de ground to-g
values, soil/rock and material unit weights, steel, gro te materl

7. Design calculation sheets with thépr ber mlcrop ca
designation, date of preparation, first initial and 1 e esigner and Qliecki d page
number at the top of each page. Provide a co andyan index pagegi e design
calculations.

8. Design notes including an ation of anysy. nyms and computer

programs used in the design.

455-58.3 Shop Drawings: drawings shall 1&“ | information required for

the construction and quality control @11@0@16 constr i0 op drawings shall include,
but not be limited to, the follo n th@Contract Plans:

ifications;
e structure including construction

material

O .

45 58.4 Micropile Installation Pile (MIP) Submittal: Prepare and submit an MIP to
er, for review and approval. Provide the following information in the MIP:

1. Detailed systematic description of the proposed micropile construction
procedure, including personnel, testing, and equipment to assure quality control. This systematic

material grade and details;
types and locations (if any);

the



procedure shall be shown on the working drawings in sufficient detail to allow the Engineer to
monitor the construction and quality of the micropiles.
2. Proposed start date and time schedule and micropile installation schedule
providing the following:
a. Micropile number
b. Micropile design load
c. Type, grade and size of reinforcing steel

d. Depth of permanent casing
e. Minimum bonded length
f. Total micropile length
3. If welding of casing is proposed, submit the proposed ge rocedure.¢ O
4. Information on headroom and space requirements fgr inS@allation equip
that verifies the proposed equipment can perform at the site.

5. A plan describing how surface water, drill flu @ eXcess waste g il
controlled and disposed.

6. Certified mill test reports for the reinfor@ing stegl or coupog ‘[e%l
permanent casing without mill certification. The cetti milhtest reports musgincl e
ultimate strength, yield strength, elongation, and N API N-

thial erties comp
80 pipe casing, coupon test results may be su in of mill certifigation.
W plan shall incl @ plete descriptions,

a. Grout mix design and type of mate be Wged in the grout including
certified test data and trial batch rep clude the require teMgement ratio and specific

gravity (or density) acceptable ran

ia
ipment for ac8@gate onitoring and recording the
ing placed.
rovide details regarding the post-
grouting operation, inc 1

bonded length, a aximU#grouting pregs®re, etc.
d. Estimated curing % r grout to achieve specified strength. Previous
test results fo ed grout mi@ within one year of the start of grouting may be
. % . A

submitte@yforWitialverification te ingfallation. During verification test pile and production
pile Jsrout shall be tq @ p accordance with 455-57.2.4.
e. Progedu®€ and’ equipment for the monitoring of grout quality.
8. Detailed pr the proposed micropile load testing method including all

yings, details, structBgalglesign calculations necessary to clearly describe the proposed
@ ethod, reacti My, capacity and equipment setup, details for laterally bracing the
ims@#pported length of st piles, types and accuracy of apparatus to be used for applying and

measuring st loads and pile top movements as required herein.

e independent testing laboratory, and tests shall have been performed within 90
s of the date submitted. Testing shall not commence until the Engineer has reviewed



455-58.5 Certificates of Compliance: Submit a certificate of compliance for the
portland cement and reinforcing steel bars verifying that the material or assemblies comply with
the requirements of the Contract and Specifications.

The shop drawings and design calculations for portions of the micropile design
not fully detailed in the Plans must be signed and sealed by the Contractor's Engineer of Record.
The Certificates of Compliance must be signed by an officer or director of the Contractor with
the authority to bind the Contractor.

The Engineer will approve or reject the shop drawings, Work plan submittal and

design calculation submittals within five calendar days after receipt of the submission. If the

submittal is rejected, make all necessary corrections and resubmit for re and approval.

Subsequent changes to or deviations from the approved submittals mustehe itted for ¢ O

approval. No adjustments in Contract Time or delay or impact claimgwill%¢ allowed du

incomplete submittals.

Do not begin work until the construction submitt een accepteg i

by the Engineer. Processing of shop drawings and Work,Plams8u 1 shall be in acfox @ ge

plew€or

with Section 5-1.4 of the FDOT Specifications. Additionajtime
rdgpa
Sibi

unacceptable submittals shall not be cause for delago
incomplete or unacceptable submittals shall be th&ye ity of the Conffac

mtions signedand Sealed by the
made during th @ ction of the
Submit to the Engineer, within 1

alendar d er cogpletion of a micropile
static load test, an installation report enting the follow#Ag:
1. Reinforcin elanufacturer's t ports for the reinforcing

Provide revised drawings and
Contractor’s Engineer of Record for all dgsi
micropiles.

steel bars incorporated in the i

op#C 1n§pection rec pile.
ent type, quantity injected, the grout

ut compressive strength.

pressures, the grout denSigy andftolerances, and the
4. A ed and sealg@®tatic load test report that includes all the
information and &efltation required i -2.8. This report shall include all collected data,
fy tQestablish acceptabflity piles in accordance with 455-57.2.1. In
% hall include a? ealed letter to the Department confirming whether

static load tests before proceeding with production

mit to the Engiglé ithin 10 calendar days after completion of a micropile
ification load te i ag#on report documenting the following:
Ob ing steel manufacturer's mill test reports for the reinforcing
ars incorporate installation.
. Micropile inspection record of the verified pile.
3. Grouting records indicating the cement type, quantity injected, the grout
pressures Uit density and tolerances, and the grout compressive strength.
4. A signed and sealed verification load test report shall include all
callected data, graphs necessary to establish acceptability of the verified piles in accordance with
45 . In addition, the report shall include a signed & sealed letter to the Department
confirming whether the verified pile is acceptable.

455-59 Protection of Material.



Store steel reinforcement and casing above the surface of the ground, upon platforms,
skids, or other supports, and protect it as far as practicable from mechanical injury and surface
deterioration caused by exposure to conditions producing rust. When placing steel reinforcement
and casing in the work, ensure that the steel reinforcement and casing are free from loose rust,
scale, dirt, paint, oil, and other foreign material.

Store bagged cement material, stacked on pallets, in a weathertight, properly ventilated
structure, and protect from moisture.

455-60 Construction Tolerances.
Meet the following construction tolerances for micropiles:

1. If the position tolerance is not shown in the Plans, ens t the top of thg O
micropile is no more than, the diameter of the top of the pile divided by efally from t
position indicated in the Plans. Contact the Engineer immediately J al gicld condition&\
requires a change in the design micropile location.

2. Ensure that the axial alignment of the micrepil not deviate 0%
1/4 inch per foot from the vertical or batter line indicatedqg the'Rlans.

3. If the elevation tolerance is not shgw. Plans, ensure thefi

b r 2 inches bﬁ vation

elevation of the micropile head is no more than 1%@c
shown in the Plans.

4. Ensure the reinforcing steel 1§¢ tric with the mi @
of 1/2 inch.

455-61 Unacceptable Micropiles.
Unacceptable micropiles are @iles that fail fo n, including, but not limited
to, the following:
Ay

thin a tolerance

1. Micropil n, minimum tip elevations or the

55-60 are not met.
h integrity deficienci® and contaminated grout.
iles where the gr gth is less than the minimum strength required

einforcement did not reach the bottom of the hole;
rification load test that do not meet the acceptance

e Contractor may propose a foundation redesign to add
o expense to the Department. The Contractor’s Engineer of

with Secti@n 108. Inspect and document the condition of the following existing structures, and
su andimonitor for settlement the following existing structures:
1. as shown in the Plans.
2. within a distance of one-half of the micropile depth, measured from the center

the micropile.



3. within a distance of two times the depth of the excavation for the pile cap.
Set up monitoring points approved by the Engineer on the existing piers adjacent to the

micropile work and perform settlement monitoring at these locations using conventional
surveying method at least three times on every work shift.

455-63 Method of Measurement.

The quantity to be paid for will be the length, in feet, of micropiles authorized by the

Engineer, completed, and accepted.

455-64 Basis of Payment.
Price and payment will be full compensation for all micropiles, inc the cost of gr(%lt,
reinforcing steel, casing, and including all labor, materials, equipment, and Mgi Is necessK

complete the micropiles, performance of the static load tests, verificatiom§joad f®sts, design,
recording, load test data collection and professional services to pre ic load test
verification load test reports.

No separate payment will be made for the verifica
Contractor to meet the minimum quantity requirements i
test that does not meet the acceptance criteria defin »:
minimum quantity requirement.

Each additional Verification load test r

specified in 455-57.1, will be paid separat
micropile for a compression test specifically r

the quantities
test or 25 feet of

criteria defined in 455-57.2.2. No payment will be iffGationWad test that does not meet

the acceptance criteria.
Payment will be made under
Item No. 453-3 opiles, iumis d Istall - per foot.
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