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= From beginning to end, Geotechnical Materials is involved with the life of a project:
= Planning, Development, and Engineering Phase (PD&E)
m Design Phase
= Construction Phase
= Maintenance Phase
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——
Geotechnical Sections at State Materials

‘ Field Operations

‘ Test Pit Program

‘ Laboratory (Soils, Foundation & Aggregate)
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Objectives

= Overview of Soils Mechanics

= Overview of Earthwork Lab/Field Testing

= Overview of Earthwork Standard Contract Documents

= Overview of Recording of Earthwork Construction Data
= Earthwork Records System (ERS)
= MAC-ERS
= Non-Electronic Logbook

= Brief Introduction to Plots Coding
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Soil Mechanics

= Soil Mechanics is a discipline of Civil Engineering involving the study of the physical properties
of soil.

= Some of these properties of soil are the grain-size distribution, permeability, compressibility, shear strength, and load
bearing capacity.

= Soils Engineering is the application of soil mechanics in real life scenarios

= Geotechnical Engineering is a subdiscipline of civil engineering that involves the application of
soil mechanics and rock mechanics.
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Soil Identification

= Soil particle size vary over a wide range and generally referred to as gravel, sand, silt, or clay,
depending on the predominant size of particles within the soil.

= Peat and muck (dirt) may have visual characteristics of soil but are organic matter that are
accumulated from decayed animals/vegetations.

= Several organizations have developed a soil classification system to describe soils by their
particle size, consistency, and behavior.

» Massachusetts Institute of Technology (MIT), U.S. Department of Agriculture (USDA), ASTM -
Unified Soil Classification System (USCS), AASHTO, etc.
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Soil Classification

= [n construction operation, the Department uses AASHTO Soil Classification System to classify
soil

S1lt-Clay Materials
Granular Materials (More Than 35 Percent Passing
General Classification (35 Percent or Less Passing 75 pm) 75 pm)
A-1 A2 A-T
~7-5,
Group Classification Ala | Alb A3 -2-4 -2-5 | A28 | A-2T A4 A-5 A6 A 76
Sieve analysis, percent passing:
2.00 mm (No. 10) 30 max — — — — — — — — — —
0.425 mm (No. 40) 0max | 50max | 31 mm — — — — — — — —
15 um (No. 200) 15max | 25max | 10max | 35max | 35max | 35max | 35max | 36mmn | 36mmn | 36mm 36 min
Charactenstics of frachon passmg 0425 mm (Ne. 40):
Ligud homt — — Amax | 4lmn | 40max | 4lmm | 0max | 4lmn | 40max | 41 pun
Plasticity index 6 max NP I0max | 10max | 1lmm | 1lmm | 10max | 10max | 1lmm | 11 mm"
Usual types of sigmificant constituent matenials Stone fragments. Fine
gravel and sand sand Silty or clayey gravel and sand Silty souls Clayey soils
General rating as subgrade Excellent to Good Fair to Poor

Plasticity index of A-T-5 subgzroup is equal to or less than LL — 30. Plasticity index of A-7-8 subgroup 1= greater than IL — 30 (See Figure 2.3
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AASHTO Soil Classification

= The following two laboratory tests are performed in order to use the AASHTO soil classification
system:

= Sieve Analysis (AASHTO T88)
m AASHTO T27/FM 1-T11 for material used for retaining wall systems
= Atterberg Limits (AASHTO T89 & T90)

Coarse

Aggregate
(+ No. 8)

Fine
Aggregate
(- No. 8)

Poorly Graded Well Graded
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AASHTO Soil Classification

= The following two laboratory tests are performed in order to use the AASHTO soil classification
system:

= Sieve Analysis (AASHTO T88)
m AASHTO T27/FM 1-T11 for material used for retaining wall systems
= Atterberg Limits (AASHTO T89 & T90)

m Liquid limit (LL) is the moisture content at which a fine-grained soil transitions from a plastic to a liquid state, a key
parameter for soil classification and assessing its behavior. It's determined through a standardized laboratory test using a
Casagrande cup.

m Plastic limit (PL) is the moisture content at which a fine-grained soil transitions from a plastic to a semi-solid state,
determined by rolling a soil sample into a thread that crumbles at a specific diameter.
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Soil Classification

= [n construction operation, the Department uses AASHTO Soil Classification System to classify
soil

S1lt-Clay Materials
Granular Materials (More Than 35 Percent Passing
General Classification (35 Percent or Less Passing 75 pm) 75 pm)
A-1 A2 A-T
~7-5,
Group Classification Ala | Alb A3 -2-4 -2-5 | A28 | A-2T A4 A-5 A6 A 76
Sieve analysis, percent passing:
2.00 mm (No. 10) 30 max — — — — — — — — — —
0.425 mm (No. 40) 0max | 50max | 31 mm — — — — — — — —
15 um (No. 200) 15max | 25max | 10max | 35max | 35max | 35max | 35max | 36mmn | 36mmn | 36mm 36 min
Charactenstics of frachon passmg 0425 mm (Ne. 40):
Ligud homt — — Amax | 4lmn | 40max | 4lmm | 0max | 4lmn | 40max | 41 pun
Plasticity index 6 max NP I0max | 10max | 1lmm | 1lmm | 10max | 10max | 1lmm | 11 mm"
Usual types of sigmificant constituent matenials Stone fragments. Fine
gravel and sand sand Silty or clayey gravel and sand Silty souls Clayey soils
General rating as subgrade Excellent to Good Fair to Poor

Plasticity index of A-T-5 subgzroup is equal to or less than LL — 30. Plasticity index of A-7-8 subgroup 1= greater than IL — 30 (See Figure 2.3

Florida Department of Transportation



FDOT\)

AASHTO Soil Classification

= The following two laboratory tests are performed in order to use the AASHTO soil classification
system:

= Sieve Analysis (AASHTO T88)
m AASHTO T27/FM 1-T11 for material used for retaining wall systems
= Atterberg Limits (AASHTO T89 & T90)

= |[n addition, AASHTO T 267 Organic Content

Coarse

Aggregate
(+ No. 8)

Fine
Aggregate
(- No. 8)

Poorly Graded Well Graded
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Moisture-Density Relationship of Soil

= The amount of water in soil affects its load-carrying capacity.

= Very dry soil becomes powdery, very wet soil becomes mud, but the proper amount of water can
act as a lubricant to bond soil particles together.

= [n optimum moisture condition, the soil particles will be densely packed resulting in increased
density)

TOO DRY- PROPER MOISTURE- TOO WET-
particles rest moisture heips hold particles tend
oosely against paritcles together. to “float” in

each other. liquid.
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Proctor Theory

= The purpose of the Proctor test is to experimentally determine the optimal moisture content at
which a given soil type will become most dense and achieve its maximum dry density.

= |t establishes a density standard that a Contractor must achieve in the field represented as a
compaction percentage for a given material.

= With a known volume (standard mold), the soil is compacted to the point where the air could be
completely removed, simulating the effects of a in-situ (on site) conditions.

= From this, the dry density could be determined by measuring the weight of the soil after
compaction, calculating the moisture content, and calculating the dry density.

Florida Department of Transportation



Proctor Curve

Proctor Data
_ Dry Density | Moisture
(pcf) (%)
% 109.0 9.0
E 110.4 10.0
111.5 11.0
100 110 . . | 110.0 12.0

MOISTURE %
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Proctor Curve
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MAXIMUM DENSITY (B) 100%
at
OPTIMUM MOISTURE 98%
CONTENT (A)
Dry
Density
(pcf)

This is the maximum ~
achievable density

for the compactive
effort.
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Nuclear Density/SPEEDY Moisture

= To determine the in-place density and moisture of the soil for comparison to the maximum dry
density determined by the Proctor test
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Proctor Theory

= Determine Dry Density
Wet Densitygayge

1+ 9% Moisture

Dry Density =

= Determine the Percent Maximum Density
Dry Density X 100

Proctor Maximum Density

% Max. Density =
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Earthwork Laboratory Tests

m AASHTO M145 - Soil Classification
m AASHTO T 88 — Gradation
= AASHTO T 89 — Liquid Limit
= AASHTO T 90 — Plastic Limit

= FM1-T 267 Organic Content

= FM 1-T099/T180 Standard/Modified Proctor

= FM 5-515 — Limerock Bearing Ratio

= AASHTO T215 — Constant Head Permeability
= FM 5-550 — pH

= FM 5-551 — Resistivity

= FM 5-552 — Chlorides

= FM 5-553 — Sulfates

Florida Department of Transportation
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Earthwork Field Tests

= FM 1-T 310 — Nuclear Density

= FM 5-507 — Moisture using SPEEDY
= Stabilizing Mixing Depth

= FM 5-534 — Rock Base Thickness
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Objectives Check Point

= Overview of Soils MechaniCS\/
= Overview of Earthwork Lab/Field Testing \/
= Overview of Earthwork Standard Contract Documents
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Governing Order of Contract Documents
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Earthwork Operation Standard Contract Documents

B INDEXAZ Search FDOT... © v 60
FDOT

a OFFICES MAPS & DATA CONTACT ABOUT PROJECTS RESOURCES NEWSROOM CAREERS

Home / materials / administration / resources / library / publications / materialsmanual

Materials Manual

The Materials Manual contains the instructions needed to complete Quality Assurance and Materials Acceptance for Florida Department of
Transportation contracts. This web page, which displays only the most recent versions of the files, has been divided into Volumes | and Il as

shown below. Volume I (V1) includes Department Personnel Responsibilities and Volume 11 (V2) includes Non-Department Personnel :
. v p > p ; v2) P FDOT Roadway Design Office
Responsibilities. For questions or comments regarding this page, or to receive notifications of updates to the Materials Manual, please conta S
Cristina Croft at (352) 955-6634. Topic No: 625-010-003
O Y
oLl o)

S Al
® :!_4"..".."52‘0
Introduction jeoeses ke ?.Q,i‘t@
i e Wl SPR  SEY S S e P o P  N @ 128

TV Y W uaw v T VY Tvww YW - T v y WY VU W ey e
CHAPTER 2: Soils Materials and Foundations / i

Section Title Volume | Velume I

Section 2.1 Structural Layer Coefficients for Flexible V1-Section 2.1 [PDF-142KB] N/A
Pavement Base Materials

Section 2.2 Soils and Foundations V1-Section 2.2 [PDF-274KB] N/A

2025-26 STANDARD PLANS
— FOR ROAD CONSTRUCTION

Section 2.3 Earthwork Operations ¥1-Sec

Effective for Projects with State of Florida Department of Transportation
Lettings in the Fiscal Year (FY) Oﬁ'a‘i,e;’faﬁ,f:"g’z‘
from July 1, 2025 through June 30, 2026 605 Suwannee Street

Tallahassee, Florida 32399-0450
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Earthwork Related Standard Specifications

= 120 Embankment

m 125 Excavation for Structures and Pipes

m 145 Geosynthetic Reinforcement

= 160 Stabilizing

= 200 Rock Base

m 204 Graded Aggregate Base

m 285 Optional Base Course

m 290 Granular Subbase

m 455 Structures Foundations .
» 514 Geosynthetic for Drainage Applications

m 522 Concrete Sidewalk and Driveways
m 548 Retaining Walls

= 914 Stabilization Materials
m 985 Geosynthetic Materials

Florida Department of Transportation
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D
Two Types of Pavement System ASPHALT BASE OPTION

Concrete Pavement Slab

Asphalt Base (B-12.5 Only)

Friction Course

Structural Course } ASpha|t

Stabilized Subgrade
(Type B, LBR 40)

SPECIAL SELECT SOIL BASE OPTION

[~
_E Concrete Pavement Slab
©

Special Stabilized Subbase

Base Course

Decreasing Stiffness

Base Extension
Stabilization

60"

e

Flexible Pavement

Embankment

Varie

Rigid Pavement

Florida Department of Transportation
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Two Types of Pavement System Details

= Standard Plans, Index 120-001 — Embankment Utilization

m Sheet 1 — Flexible Pavement
= Sheet 2 — Rigid Pavement, Asphalt Base Option 00T Roatay esign Ofice

. . . . . Topic No: 625-010-003
= Sheet 3 — Rigid Pavement, Special Select Soil Option i
FDOT
Gant
B

2025-26 STANDARD PLANS
FOR ROAD CONSTRUCTION

State of Florida Department of Transportation

Effective for Projects with Office of Dosl
Lettings in the Fiscal Year (FY) M';f;a“jj'g;
from JuIy 1, 2025 through June 30, 2026 605 Suwannee Street

Tallahassee, Florida 32399-0450

www.fdot.gov/design/standardplans
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Median

_Shidr. o Lanes Shidr. L Shidr. Lanes | shldr_g Shidr. Lanes Shidr. |

Varies _|_Varies

Varies

0.06 l (0.02-0.03) ‘ 0.06

’ 5 1. 4 —— _
A r\.[ o ¢
~ s N S
DIVIDED ROADWAYS Bottom Of Base Type B Stabilization \

LBR 40

A 5, P Water Level At Time
Fill Is Placed

GENERAL NOTES: . Lares shiar_y
a8 raprasentative,  Subgrade

sions ang

)
£
SYMBOL S0OIL CLASSIFICATION (AASHTO M 145)
S Select A-1, A-3, A-2-4
UNDIVIDED ROADW AY P Plastic A-2-5, A-2-6, A-2-7, A-4, A-5, A-6, A-7 (ALL WITH LL < 50)
SYMBOL SoiL CLASSIFICATION (AASHTO M 145) . )

. o o ha raan H High Plastic A-2-5, A-2-7, A-5 0r A-7 (ALL WITH LL > 50)
[ P Flastic A-F-5 A-7-6 A-2-T. A4, A5 AG, AT (ALL WITH LL « 50)

H High Piastic  A-2-5 27, A5 0r A7 (ALL WITH Lt > 50 M Muck A-8

o Kuck AF
s I it 1 o o e Classification listed left to right in order of preference.
N @ See Gene E il ok 4 See General Notes Nos. 4 & 5 for utilization of soils classified as organic material or muck.

NOTES: .. .
1AL mater el i e <hadad ares s ertecs base (o b remorad ** Certain types of A-2-4 material are likely to retain excess moisture and may be difficult to
S e e dry and compact. They should be used in the embankment above the water level existing at
REMOVAL OF EXCESS BASE MATERIAL wex 120-002. Fae minae time of construction. They may be used in the subgrade portion of the roadbed when
- 1o 16" approved by the District Materials Engineer. A-2-4 material placed below the existing water
GENERAL NOTES AND FLEXIBLE PAVEMEN level must be nonplastic and contain less than 15% passing the No. 200 U.5. Standard sieve.
LAST §.‘JESCR.'9F.‘ON- — FY 2023-24 I -
REVISTON | FDOT!) EMBANEMENT UTILIZATION e o * For cut sections this dimension may be reduced to 24"; see Index 120-002. For minor
10118 |2 = STANDARD PLANS 120-001| 1of 3 . . . "
o collectors and local facilities this dimension may be reduced to 18"
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Embankment Construction

= 120-8 Embankment Construction

= 120-8.1 General

= 120-8.2 Dry Fill Method

= 120-8.4 Reclaimed Asphalt Pavement (RAP) Method
= 120-10 Acceptance Program

Florida Department of Transportation
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LOTs
= 120-8.1 — LOT definition and maximum length

= L OTs cover both vertical and horizontal

Mainline pavement lanes, turn
lanes, ramps, parking lots,
concrete box culverts and

retaining wall systems

A LOT is defined as a single lift of
finished embankment not to
exceed 500 feet.
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A LOT is defined as a single lift of
finished embankment not to
exceed 2000 feet.

Shoulder-only areas, shared use
paths, and sidewalk areas

Florida Department of Transportation
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Maximum Compacted Lift Thickness

= 120-8.2 Dry Fill Method

m 120-8.2.2 — Lists maximum lift thickness based on group number

‘E 120-8.2.2 Maximum Compacted Lift Thickness Requirements: Construct the
Q embankment in successive layers with lifts up to a maximum listed in Table 120-1 below based
& on the embankment material classification group.
4
= Table 120-1
o) 5 I Maxmmum Laft Thick Lift Control Test
& Group AASHTO Soil Class Thickness Section Requirements
LL A-3 .
7 -
1 A-2-4 (No. 200 Sieve < 15%) 12 inches Not Needed
A-1

A-2-4 (No. 200 Sieve = 15% . : . -
( ©) 6 inches without | Maximum of 12 inches per

A-2-5. A-2-6. A-2-7. Control Test Section 120-8.2.3
A-4 A-5 A-6

A-7 (Liquid Limit < 50)

)

Florida Department of Transportation




Thicklift Test Section

= 120-8.2.3

= Notify the Engineer prior to beginning construction of a test section

= Construct a test section of the length of one full LOT

= Perform five QC tests at random locations within the test section

= All five QC tests and a Department Verification test must meet the density requirement

= |dentify the test section with the compaction effort and soil classification in the Earthwork
Records System (Density Logbook).
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Dewatering Methods

= 120-8.2.4 — Dewatering Equipment and Methods
= Must perform dewatering when encountering water table in backfill areas.

= Normal dewatering methods include, but not limited to, constructing shallow surface drainage trenches/ditches, using sand
blankets, sumps and siphons.

= \When normal dewatering methods results does not adequately remove the water, the Engineer may require the
embankment material to be placed in the water in lifts specified in 120-8.2.5 Placing in Unstable Areas.
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Reclaimed Asphalt Pavement (RAP) in Embankment Layer
= Two methods for RAP usage in embankment
= Soil and RAP Mixture (120-8.4.2)
= 4” of RAP with 8"-10” of Embankment Soil
» Alternate Soil and RAP Layer Construction (120-8.4.3)
mG” - 12”7 of Embankment & 6” RAP alternate
= Soil layer must have an LBR of 40 to prevent failure during compaction of the overlying RAP layer.
= The Contractor must demonstrate feasibility with 500’ test section
= Where is RAP prohibited?
m Construction areas that are below the seasonal high groundwater table elevation
= Behind and below MSE Wall System
= The upper 6 inches of the Embankment layer
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Embankment Construction

= 120-10 Acceptance Program

= 120-10.1 General
= 120-10.1.1 Equipment Comparison
= 120-10.1.2 Density over 105%
120-10.2 Quality Control Tests
120-10.3 Department Verification
120-10.4 Reduced Testing Frequency

120-10.6 Verification Comparison Criteria and Resolution Procedures

I=
D
=
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Equipment Comparison

= 120-10.1.1
m Before first density can be taken on the job, perform three-way equipment comparison between |A to
-E QC, A to Verification, and QC to Verification.
()] = Once gauge has been verified in a three-way comparison, then those verified gauges can be used to
- verify additional gauges on the project by performing a two-way comparison (QC to VT).
C = Ensure that the difference between any two computed wef densities does not exceed the limits in Table
(© 120-2.
@)
E Table 120-2
Ll Condition Comparison Type Manufacturer Tolerance
ledm{.m 1: When b?ﬂl NDG to NDG Same Manufacturer 2 b/
gauges in the comparison are
N“ﬂ?ar Density Gauges NDG to NDG Ditferent Manufacturer 3 b/
(NDG)
Condition 2: When one of the | L-NDG to L-NDG Same Manufacturer 2 b/
gauges in the comparisonisa | L-NDG to L-NDG Different Manufacturer
N L . 3
E{Z:L;;E{lllif_i% ) NDG to L-NDG | Same/Different Manufacturer 3 o/t

Florida Department of Transportation
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Low-Activity Nuclear Density Gauge (L-NDG)

= Commonly called EGauge

= Reference: FM 1-T310 — Florida Method of Test for In-Place Density of Soils and Soil Aggregates
by Nuclear Methods

= Density gauge that uses lower levels of gamma radiation to determine the density of soil and soil
aggregates (FM 1-T310, Section 5.1).

= |t is “low activity” because the levels of radiation are lower than regular
Nuclear Density Gauges (NDGs)

= Does not contain neutron source, therefore, no moisture measurements

= Moisture needs to be measured using another approved source for
all materials (FM 1-T 310, Section 12.4.1)
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Quality Control Tests

= 120-10.2 Quality Control Tests
m FM 1-T099 Standard Proctor

rall " AASHTO M145 Soil Classification
) m AASHTO T88 (gradation), AASHTO T89 (LL), AASHTO T90 (PL), and FM 1-T267 Organic Content
E = FM 1-T310 In-place wet density by Nuclear Density Testing
% = 100% of the Standard Proctor, FM 5-507 SPEEDY
@) = Frequency
& Table 120-3
LIJ | Venf‘lcatlon 0?
Test Name Quality Control Verification ;%:;l;]g%;?;,]i}r::d
Sidewalks
Standard Proctor One per soil type One per soil type One per soil type

Maximum Density

One per four LOTS and
for wet conditions. the

Density One per LOT . One per two LOTs
R P first lift not affected by P ?
water

. . . One per Standard One per Standard Omne per Standard

Soil Classification and P : P . p .
. Proctor Maximum Proctor Maximum Proctor Maximumum

Orzanic Content ; : )
= Density Density Density

Florida Department of Transportation
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Department Verification & Reduced Testing
= 120-10.3 Department Verification
» |_ab tests one to one testing frequency (one per soil type)
= Every test that QC runs, VT tests to verify test results
» Field Density test is reduced frequency for VT
= 120-10.4 Reduced Testing Frequency

= Obtain Engineers written approval for the option to reduce QC density testing frequency to 1 per 2 LOTs
= Must have data for 12 consecutive verified LOTs where resolution testing performed was not required

= |f resolution testing was required, but the QC test data was upheld.
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» Reduced testing frequency must not be used in construction of shoulder-only areas, shared use paths, sidewalks, and first
and last lift.
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120-10.6 Verification Criteria and Resolution Procedure

= FM 1-T 099 Proctor
= Use QC’s Proctor if QC and VT are within 4.5 pcf
= |f not, perform resolution test (RT).
= Use QC’s Proctor if QC and RT are within 4.5 pcf
= |f not, use VT's Proctor

= M145 Soil Classification, T88 gradation, T89 LL, T90 PL, and 1-T267 Organic Content must pass for both
QC and VT

m |[f QC’s test result fail any of the tests, reject the material for use as embankment
= |f all test for QC passes and one or more fails on VT’s test panel, then perform RT
» |[f RT passes all tests, then QC results upheld, and the Contractor may use the material for embankment portion.

= T310 Field Density Testing
= QC must pass every LOT and VT verifies 4 LOTs by taking one random density test
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» |[f VT passes, 4 LOTs verified and accepted.

= |f not, QC performs a gauge comparison with VT. If gauge comparison fails, repair gauge or bring another approved gauge and repeat
the gauges comparison process until passing gauge comparison.

= Once gauge comparison passes, perform QR test within 5-foot radius of the failing VT test.
= |f QR fails reprocess the entire 4 LOTs and retest using the same procedure above.
» |[f QR passes, accept4 LOTs
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Excavation and Embankment for Structures and Pipe

= 125-8 Backfilling
= 125-8.3 Pipe Zones for Pipe = 12” |.D.
m 125-8.1 Lift Thickness

= 125-9 Acceptance Program
m 125-9.2 Density Testing Requirements

=
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Pipe Zones 125-8.3

; Subgrade, Base, or Final Grade §

A

Top Zone — Up to the top of embankment

=
V2 f _
8 1’ above the pipe
an) 13
) ol
Q. O |
— >
-
al G e
=|0
O
7] =3

Bedding Zone 4” below the pipe (It can be 12” when
backfilling for removal of rocks or other hard material)
Lowest Zone
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f cee
Cover Height f Base §

; Subgrade or Final Grade § _“4_,

ol<

— [ Top Zone — Up to the top of embankment ~ 3|3

E ] | Ol

8 1’ above the pipe > l

m Qe
O ol
Q 0|5
— ==
al =
3¢

Bedding Zone 4” below the pipe (It can be 12” when
backfilling for removal of rocks or other hard material)
Lowest Zone
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Density Requirements f Base

= Cover Zone Density ;

= Cover Height < 15’ Subgrade or Final Grade

= 100% of Standard Proctor

= Top Zone Density 1
= Follow 120 Specification Criteria 1’ above the pipe >
= 100% of Standard Proctor

NNV N

| Top Zone  100% Std. Proctor

Cover
Height
IA
&

-
<

=
'
o
(qV]
M
O
o= 100%
0

Std.
Proctor

Bedding Zone 4” below the pipe (It can be 12” when
backfilling for removal of rocks or other hard material)
Lowest Zone
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Density Requirements f Base

= Cover Zone Density ;

= Cover Height > 15 Subgrade or Final Grade

m 95% of Standard Proctor

= Top Zone Density 1
= Follow 120 Specification Criteria 1’ above the pipe >
= 100% of Standard Proctor

NNV N

| Top Zone  100% Std. Proctor

Cover
Height
\V/

&

-
<

=
X
(@)
(qV]
m
()]
o> 95% Std.
0

Proctor

Bedding Zone 4” below the pipe (It can be 12” when
backfilling for removal of rocks or other hard material)
Lowest Zone
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Density Requirements

= Density around Structures
= 100% of standard Proctor regardless of the depth
m For a distance of one pipe diameter but not less than 3’ from the outside face of the structure

/

d or 3’, whichever is
greater

=
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T
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Density Requirements f Base

= Cover Zone Density ;

= Cover Height > 15 Subgrade or Final Grade

= Structure and cover zone 4
0
compacted in one operation Top Zone 100% Std. Proctor

= 100% of Standard Proctor 1 1’ above the pipe >

NNV N

Cover
Height
\V/

&

-
<

/
95 Std. 100% Std.
Proctor Proctor

Bedding Zone 4” below the pipe (It can be 12” when
backfilling for removal of rocks or other hard material)
Lowest Zone
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Pipe Backfill Density
= Compaction requirements are the same for all pipe types
= |f the cover height < 15 inches below base
= 100% standard Proctor within cover zone
= If cover height is greater than 15 inches below base
m 95% standard Proctor within cover zone
= Structure backfill requires 100% of standard Proctor regardless of the depth
m For a distance of one pipe diameter but not less than 3 feet from the outside face of the structure
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Pipe and Structure Compacted in One Operation

= 125-8.1.1 states “Backfill for structures and pipe compacted in one operation will be considered
as one LOT within the cover zone”

= Since drainage structures require 100% density regardless of the depth, this requirement
supersedes

= |f pipe and structure are compacted in one operation, one density test that meets 100% density
may represent both pipe and structure.

m Density tests must be taken at random locations along structure and pipe

125-8 Backfilling.
125-8.1 General Requirements for Structures and Pipe:

125-8.1.1 General: Backfill in the dry whenever normal dewatering equipment
and methods can accomplish the needed dewatering. A LOT 1s defined as one lift of backfill
material placement. not to exceed 500 feet in length or a single run of pipe connecting two
successive structures, whichever 1s less. Backfill for structures and pipe compacted in one
operation will be considered as one LOT within the cover zone. Backfill around structures
compacted separately from the pipe will be considered as separate LOTs. Backfill on each aide|
of the pipe for the first lift will be considered a separate LOT. Backfill on opposite sides of the
pipe for the remaining lifts will be considered separate LOTs, unless the same compactive effort
15 applied. Same compactive etfort 1s defined as the same type of equipment (make and model)
making the same number of passes on both sides of the pipe. For multiple phases of backtill. a
LOT shall not extend beyond the limits of the phase.
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Maximum Lift Thickness

= 125-8.1.6 — In the soil envelope, maximum allowed thickness of backfill is 6 inches

= 125-8.1.6.1 — Maximum allowable thick lift compaction requirements based on AASHTO Soil Class

Table 125-1

Thick Lift Control Test

Maximum Lift Thickness : :
Section Requirements

Group AASHTO Soil Class Within Cover| Above Soil | Within Cover| Above Soil
Zone Envelope Zone Envelope
A-3 . :
)
1 A-2-4 (No. 200 Sieve < 15%) 6 inches 12 inches N/A Not Needed
A-l

A-2-4 (No. 200 Sieve = 15%) 6 inches without control Maximum of

A-2-5. A-2-6. A-2-7. A-4 A5 test section N/A 12 inches per
A-G 120-8.2.3

A-7 (Liquid Limit < 50)
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= Same test section (test strip) requirements specified in 120
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Reduced Frequency Testing
= Number of passing density tests required before reduced frequency density testing is allowed;
= Embankment: After 12 passing tests > 1 per 2 LOTs per 120-10.4
= Pipe Backfill: After 6 passing tests - 1 per 2 LOTs per 125-9.1.1
m Reduced frequency for pipe backfill in the trench box is reduced to one test per four LOTs
= Do not apply reduced testing frequency for the first and last lift of pipe
m | OTs are to be selected randomly when reduced frequency testing is performed
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Geosynthetic Reinforcement

= 145-1 Description

m 145-3 Material Requirements

m 145-4 Construction Requirements
= 145-5 Certification
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Soils generally fail in shear

/M'obilized

shear
resistance

Retaining| ‘;5
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Geosynthetic Reinforcement
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Geosynthetic Reinforcement

= 145-1 Applications
m Geosynthetic reinforced soil slopes
m Geosynthetic reinforced foundations over soft soils
m Geosynthetic reinforced embankment
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Reinforced Soil Slopes . e

Staked Sod Ploced Over Erosion Mot

Plastic Erosion Mat (FDOT Specification Sectlon 571

gl e
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in Max, 0 m Staggered Pattern :‘!’E V4
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Reinforced Foundations over Soft Soils

Soll Reinforcement

- Maximum vertical spacing bebtween
reinforcement layers is 36 inches.

- Minimum vartical spacing between

reinforcement layers is & inches,

/—— Saft Soff

GEOSYNTHETIC REINFORCED FOUNDATIONS CONSTRUCTED ON S0OFT S0ILS
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Reinforced Embankment

Layer 2
(Below Base)

Layer 1 s,
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145-3 Material Requirements

= Backfill Materials

Table 145-1
= Geosynthetic Reinforced Soil Slopes Sieve Size Percent Passing
o . 3-1/2 inches 100
= Free draining material 3/4 inch 70 to 100
. No. 4 30 to 100
= Organic Content No 10 510100
= Individual < 3.0% & Average < 2.0% No. 100 5 to 65
No. 200 0tol5

m Liquid Limit < 15, PI 6.0

= pH between 5 & 10. If polyester based geosynthetic, then pH between 5 and 9.
» Reinforced Foundations over Soft soils

= Meet requirements 120

m Same pH requirements as reinforced soil slopes
» Reinforced Embankment

= Meet appropriate roadbed specifications (120, 160, 200, 204)

m Same pH requirements as reinforced soil slopes
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145-3 Material Requirements

= Geosynthetic

= Can only use products that are listed on the APL

» FDOT PATH website
https://path.fdot.gov/Specifications

= Go to 985 for list of APL products

985-5 Structural.

985-5.1 Applications: Matenials for remnforcement, separation and stabilization
applications must be tested in accordance with and meet the physical requirements below. The
ultimate tensile strength of all R-1 materials must be at least 4800 pounds per foot in both the
machine and cross machine directions.

Table 985-7

Reinforcement, Separation and Stabilization Applications
Type Description
R-1 Geosynthetic Remnforced Soil (GRS-IBS)
R-2 Reinforcement of Foundations over Soft Soils
R-3 Reinforced Soil Slopes
R-4 Remforced Embankment
R-5 Construction Expedient

Florida Department of Transportation


https://path.fdot.gov/Specifications

FDOT\)

145-4 & 145-5 Construction Requirements / Certification

= Ensure Contractor installs in accordance with Manufacturer’s instructions
m At least fourteen days prior to placement:

= Contractor to submit to the Engineer a certification
= Two 8-inch by 10-inch samples of geosynthetic materials for product identification to the Engineer
= VT to send both certification and physical samples to SMO for approval

= For backfill materials: Submit to the Engineer a signed and sealed certification by a Professional
Engineer registered in the State of Florida, that the pH meets the requirements of 145-3
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160 Stabilizing

= 160-1 Description

= 160-2 Materials

= 160-3 Construction Methods
= 160-4 Acceptance Program
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Stabilizing Material vs. Stabilized Subgrade
= 160-1 Description

m Stabilize roadbed to provide a firm and unyielding subgrade

m Stabilizer in the industry maybe called “sweetener”

Shidr. Lanes - Shidr. _

——- - -

| Varies | Varies _|
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Varies

Increasing Stiffness

(0.02-0.03) i
3 1-§\\
7 - |
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160-2 Stabilizing Materials

= Commercial Material

= Local Materials

= RAP or RAP Blended Material
= Existing Base
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Commercial Material

= [f Commercial material is used as a stabilizer, then the material must be obtained from an
approved production facility and the product must be "Certified for FDOT" as specified in 914-2.1
and Aggregate Rule 1-103, FAC.

= The delivery tickets must be collected and kept with the CEl’s office for records.
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Local Materials

= Local material must be tested at the source (440A) before spreading on the roadway
m Atterberg Limits
= Liquid Limit < 40
m Plastic Index < 10
= AASHTO T267 Organic Content
= 3 Individual Organic Content < 4%

(@)
=
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= Average of 3 individual samples < 2.5%
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RAP or RAP Blended Material

= When RAP is milled and windrowed back on the same project
(Engineer Witness), no further testing is needed.

= If no Engineer witness, then it is RAP or RAP Blended Material

= Engineer will visually inspect the stockpile to ensure the source contains RAP

= Source (440A) testing must be performed at the source to prove that the organic content is high due to asphalt content
= After Engineer’s approval in writing, the Contractor may spread and mix the material

= After mixing, FM 5-563 (Asphalt Content) test must be performed to ensure that the AC limit
doesn’t exceed 4.0%

= Failure may indicate too much Asphalt or the presence of a material that is truly high organic
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Existing Base

= Inform the Engineer of the location of existing base that will be excavated and stockpiled to be
used as stabilizer

= Obtain the Engineer’s approval in writing before using Existing Base
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Granular Subbase

= The Engineer may allow, at no additional cost to the Department, the substitution of 6 inches of
Granular Subbase
= Must meet the requirements of 290-2 & 290-3

= The 6" substitution is only when 12" of Type B Stabilization requiring a Limerock Bearing Ratio (LBR)
value of 40 is specified

= The correlation between design structural number and subbase substitution is not linear
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Acceptance Program for Mixed Materials
= Uses modified Proctor instead of standard Proctor
= | BR testing required

= Organic Content (Ind. < 4.0%, Avg. < 2.5%)
= \When RAP is used as the stabilizer, Asphalt Content < 4.0%

= Mixing depth
= Report and record depth be to the nearest 0.25 inches

= The difference between the individual measured depth thickness on the roadway and the Plan target
thickness must not exceed 2 inches

(@)
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)
)

= The difference between the LOT average (average of the three individual measured depth thickness)
and the plan target thickness must not exceed 1 inch.

= No under-tolerance of mixing depth is allowed
= Density Requirements

= Minimum density at any location of 98% of the modified Proctor
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200 Rock Base

= 200-1 Description

= 200-2 Materials

= 200-6 Compacting and Finishing Base
= 200-7 Acceptance Program

= 200-8 Priming
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. Table 285-1
. Optlonal Base Group (OBG) tional Base Groups 1 through 7
= 15 Groups for Non-Limited Use Base Group
o Base Material (Base Group Pay Item)
= 8 Groups for Limited Use (Not used on FDOT) ase Materials 1 2 3 4 5 6 7
() The C h (701) | (702) | (703) | (704) | (705) | (706) | (707)
iy " The ontractor may use more than one Cimerock LBR 100 e = 151> & = = 812
(o] source of base rock on a single Contract Cemented Coquina. LBR 100 s 55 | 512" | 6 7 g | 812
m provided that a single source is used Shell Rock. LBR 100 4 57| 5127 |6 T 87 | 8127
A4 throughout the entire width and depth of a  [Bauk Run Shell. LBR 100 M D T N 7 & | 8172
(@) section of base Calcarenite, LBR 100 4" 57 | 5127 | 6 7 8 8-1/27
O ) Fecycled Concrete Aggregate, = 5 510" 6 7 g 8.1/2"
A4l . Obtain approval from the Engineer before  [[BR15” ' | -
placing material from more than one source. [“ddAeeregate Base. LER 100 | 4127 | 5127 | 6127 | 712" | 8127 ) 9" | 107
Type B-12.5 473 4706 470 478 | 4177 57 5.1/27
H 13 H bR
= Intermittent placement or “blending” of 5125 and & Granular Subbase.
sources is not permitted. LBR 100 © ) ] ] ) )
RAP Base 5" - - _ -
(1) Do not use on interstate roadways.
(2} The construction of both the subbase and Type B-12.5 will be bid and used as Optional Base. Granular subbases include
Limereck, cemented cogquina, shell rock, bank: muen shell, recycled concrete aggregate and graded aggregate base. All subbasze
thicknesses are 47 minipmm prior to adding the required prime coat.
(3} Based on minimum practical thickness.
(4) To be used for widening, three feet or less.
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200-2 Materials

= OBG
= Existing Rock
= Meeting the requirement of 200- 2.2.
m The existing rock must be material that was previously “Certified for FDOT”
= Notify the Engineer in writing
= Submit process control plan
m Stockpile and test for LBR at the source (stockpile) at a frequency specified in the Specs
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» Tested again at the roadway after spreading for Proctor
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200-6 Compacting and Finishing Base
= Construct the base in multiple courses of equal thickness
» |[ndividual courses shall not be greater than 6 inches or less than 3 inches
= Thicklift allowed if approved by test section
= Construct in accordance with 200-5 Spreading Rock
= 8-inch maximum lift thickness using thicklift
= Five QC nuclear density tests at random locations within the test section
= At each test location, test the bottom 6 inches in addition to the entire course thickness
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= One VT test at random location
m All 5 QC tests and the VT test must meet minimum percent compaction (98% of Modified Proctor)

= The minimum density required on the thicker lift will be the average of the five QC test results obtained
on the thicklift

= |f source changes construct new thicklift test section
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200-7 Acceptance Program
= Test and Testing Frequency
Table 200-1
Maimnline Pavement Lanes, Turn Lanes, Ramps, Parking Lots, Concrete Box Culverts and
Retaiming Wall Systems
Test Name Quality Control WVernfication
Modified Proctor One per eight consecutive i
Maximum Density [OTs Omne per 16 consecufive LOTs
Density One per LOT One per four LOTs
Roadway Surface and Cross One per LOT One per two LOTs
Roadway Thickness Three per LOT Witness
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200-7.2.3 Pit Proctor

= Use the “Pit Proctor” value in lieu of the traditional modified Proctor testing
= Effective 2015, Pit Proctor program was introduced
m Optional for Contractor
= Contractor notifies the Engineer in writing of the option to use the Pit Proctor process
= Pit Proctor values are supplied by the Department and come from testing done at the mines

= The Pit Proctor values are updated by SMO the first day of each calendar quarter based on
previous quarter test results

= Posted on the following website:
https://www.fdot.gov/materials/laboratory/geotechnical/aggreqgates/pitproctor/index.shtm

Florida Department of Transportation
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Pit Proctor

= Pit Proctor is a quarterly process which is documented at the top of
on the report is only valid for the time frame noted “Valid from...”

FDO1 ! 5 Pit Proctor Quarterly Report
—— -
Valid from 1/1/2022 to 3/31/2022
FDOT State Materials Office, 5007 N.E. 39th Avenue, Gainesville, FL 32609 (352) 955-6600
District: 01
Material
Facility ID Facility Name Product Process Description

the report. The information

Generaled: 1/11/2022 8:44:18 AM

*Est. Opt.  Pit Proctor
Moisture (%) (pcf)

= Density tests must use current quarter Pit Proctor value to calculate percent density compaction

regardless of when the Contractor brought the material to the job

= QC reports the Pit Proctor value into MAC and IV tests every 16 LOTs to verify the accuracy of the

Pit Proctor
= |V Proctor can’t be higher than 4.5 pcf of Pit Proctor
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Pit Proctor Flow Chart

Department
Independent Verification
One per 16 Lots

Department Splits and Tests IV.
Holds Half for Resolution

v

Calculate “A” = Pit
Proctor Plus 4.5 pcf

No Test
Resolution
Sample

IV Result < “A”
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Calculate “B” =
Resolution
Proctor Minus
Pit Proctor

Yes

Continue with
Pit Proctor Option

Yes

Goto
Roadway Testing

“B” < 4.5 pcf
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Quality Control and Verification Testing
= Thickness and Surface Testing

m Considered deficient if the measured depth is over 1/2 inch less than the specified thickness
= Density Requirements

= Minimum density in any LOT of 98% of modified Proctor maximum density
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514 Geosynthetic for Drainage Application

= 514-1 Description
= 514-2 Material
= 514-4 Acceptance Criteria

Geosynthetic for Drainage Applications

Florida Department of Transportation




Drainage Applications
= 514-1 Description / 514-2 Material

material separation applications

» FDOT PATH website
https://path.fdot.gov/Specifications

» Go to 985 for list of APL products

= Geosynthetic for Drainage Applications

= Can only use products that are listed on the APL

FDOT\)

|l

Table 985-1
Drainage Applications

Geotextile
Type

Diescription

Standard Plans
Index

m Geosynthetics used in drainage, slope protection, and D-1

Revetment (Special)

Rock, Rubble without bedding stone

Ditch Pavement (Rubble Riprap) without bedding stone

524-001

Revetment (Standard)

Articulating Block

(zabions

524-001

Rock. Rubble, and Broken Concrete with bedding stone

Ditch Pavement (Fubble Riprap) with bedding stone

524-001

Joint Cover for Mechanically Stabilized Retaimng Wall with
Coarse Aggregate Backfill

Joint Cover for Mechanically Stabilized Retaining Wall
Supporting Spread Footing Foundations

D-3

Underdrain: Tvpes IT I, and V

440-001

French Drain

443-001

Sheet Piling Filter

Filter Fabric Jacket (Culvert)

430-001

Box Culvert Joints

400-289 and
400-291

Concrete Pavement Subdrainage

446-001

Joint Cover for Mechanically Stabilized Refaimng Wall with
Sand or Limerock Backfill

D-4

Slope Pavement

Ditch Pavement (Sand-Cement Riprap or Concrete)

524-001

Coarse Aggregate Wrap

Separation (Geotextile

Cast-In-Place Retaining Wall
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Drainage Applications

= Determine class type for the in-place
soil type being used with the
geosynthetic (Table 985-2) for
drainage applications D-1, D-2, & D-3

= APL has the detailed information for
the approved class types

Mirafi FW300 (APL Product)

Supplier: TenCate Geosynthetics

Model Number:

APL Number: 985-007-035
Specification: Geosynthetic Materals
Product Type: Drainage Geotextiles, D-2
BABA Eligible: Eligible

Comment: Approved for D-2(f).

o o o o o o O

= Geosynthetic for Drainage Applications

Table 985-2

Geotextile Selection

In-situ Soil Type or Drainage Application

Class for Type D1, D2, D3 Materials

< 15% passing a No. 200 Sieve*

jab]

15% to 50% passing a No. 200 Sieve*

> 50% passing a No. 200 Sieve*

> 50% passing a No. 200 Sieve* with Plastic Index >7

MSE Joint Cover for Sand or Limerock Backfill

MSE Joint Cover for Coarse Aggregate Backfill

|0 |0 (T

*as per AASHTO T88.

Fabrication: Buy America Category: Construction Mz

Mirafi 160N (APL Product)
Supplier: TenCate Geosynthetics

Model Number:

APL Number: 985-008-003
Specification: Geosynthetic Matenals
Product Type: Drainage Geotextiles, D-3
BABA Eligible: Eligible

o o o o o o o0

Florida Department of Transportation

Comment: Approved for D-3 (a, b, c, d, e} for all contracts. || NTPEP GTX-2018-01-062
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514-4 Acceptance Criteria

= Ensure Contractor installs in accordance with Manufacturer’s instructions
m At least fourteen days prior to placement:

= Contractor to submit to the Engineer a certification

= Two 8-inch by 10-inch samples of geosynthetic materials for product identification to the Engineer
= VT to send both certification and physical samples to SMO for approval
= This applies to ALL drainage materials used on the job

Geosynthetic for Drainage Applications

Florida Department of Transportation
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548 Retaining Wall Systems

= 548-1 Description

= 548-2 Materials

= 548-3 APL

= 548-8 Construction Requirement
= 548-9 Acceptance Program

= 548-10 Certification
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Mechanically Stabilized Earth (MSE) Walls

Retaining Wall Systems
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Retaining Wall Systems
= 548-1 Description

= Permanent and temporary retaining wall systems
m Sheet pile wall and C-I-P walls are not part of this Section

= 548-2 Materials
m 548-2.6 Backfill Material
m Coarse Aggregate at least one foot above the DHW shown in the Plans
= Size No 57 through Size No 89 (unless restricted in the Plans)
= Flowable fill can only be used when shown in the Plans

= Metallic wall components must be completely encapsulated by the flowable fill
» Select backfill must meet 105 and 120.

= Gradation must be using FM 1-T27/ FM 1-T011, in lieu of AASHTO T88.
= LL <15, Pl = NP, & Organic Content (Individual < 3.0% & Average < 2.0%)
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» Electro-chemical testing required
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548-2 Backfill Material Requirement

g = T27/T11 Gradation
(D) Table 548-2
g Gradation Limits
(2\ Sieve Size Percent Passing
(D 3-1/2 inches 100
3/4 inch 70-100
— No. 4 30-100
(© No. 40 15-100
; No. 100 0-65
No. 200 0-12
@) : :
=l ® Electro-chemical testing
% Metallic Reinforcement Geosynthetic Reinforcement
= Test | Geosynthetic Ty
d 5.0-10.0 Polyester 50-9.0
H
Re3|st|V|ty > 3,000 ohm-cm g Non-Polyester 5.0-10.0

Soluble chloride content <100 PPM
Soluble sulfate content < 200 PPM
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Retaining Wall Systems
g " 548-3 APL o wal'l' _~random testing
) = Entire system must be on the APL under 548 e ——— = | —
H --------------------------------------ﬁ
ch m 548-8 Backfill Placement LOT 2a 95% T 180 X I
I
dp) m ALOT is defined as a single lift of finished b fossoo
— embankment not to exceed 500 feet in length | T
© or cumulative length of continuous, I
; interconnected walls S~ ot i
o n Backfjll within 3 feet from the panels and “""“‘“‘e"'“*“”“”s‘““_"f‘_*ff“w 9smm= , 90%T180
backfill beyond 3 feet from the panels are \_ I
C - l J Finish one LOT,
= separate LOTs e e e T
| |
CU randomle\s\h;ng =
'5 b I |- —— end bent wall
m 10T 1a I
X 95% T 180 I
e JI 0-a00
3ftzone — —— |~ _90%T 180 Ty ot 1b
0+00 e ' Imzoo
Panels ~ “side wall
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Additional LOT Details

= Strips up to 8 feet wide between two retaining wall volumes constructed with the same material in
one operation may be considered as one LOT with the retaining wall volumes.

= Overlapping retaining wall volumes may be considered one LOT, excluding the 3 feet width
behind the panels.

/ Distance between reinforcements is less than 8'

separate
LOoT ___—Separate
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e "

if same material used, same n-p-erat:on and same procedure
thesa 3 different zones may be combine into one LOT.

Figure 58 . Paralell walls, with a narrow gap between reinforcements
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Rolling Pattern

g = Within 3’ of all MSE Wall Backfill Types

[0 = Achieve compaction of all backfill types within three feet of the back of the wall face using a power
cg operated roller or plate weighing less than 1,000 pounds

dpll " Coarse Aggregate Backfill

(=U Equipment Weight Limit Min # of Passes
; Between 600 and 1000 pounds 3 passes

83 Greater than 1000 pounds 2 Passes

=
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Acceptance of Compaction for Backfill
m 548-9.4 Acceptance Criteria

= \Within 3 feet of the wall face — minimum 90% of the modified Proctor maximum dry density

= Beyond 3 feet of the wall face — minimum 95% of the modified Proctor maximum dry density
= 548-9.4.1 Optional Acceptance Criteria for A-3 and A-2-4 Materials

= Within 3 feet of the wall face — minimum 95% of the standard Proctor maximum dry density

= Beyond 3 feet of the wall face — minimum 100% of the standard Proctor maximum dry density
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Retaining Wall Systems
= 548-10 Certification

m For backfill materials: Submit to the Engineer a signed and sealed certification by a Professional Engineer registered in the
State of Florida, that the electro-chemical properties meet the requirements of 548-2.6.2

= Submit all test reports to the Engineer necessary to document compliance with the Specifications, at least ten days prior to
wall construction.

= Submit a certificate of compliance certifying that the retaining wall materials, backfill and construction practices comply with
this Section.

= For SBW systems, the Engineer will randomly select samples of each type of block used in the segmental block retaining
wall system and review a copy of the certified test report corresponding the sample at a frequency of one sample per type of
block for each wall.

= Acceptance of furnished material will be based on the certificate
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Earthwork Records System
(ERS)
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Earthwork Records System

= ERS, also known as density logbook, is a group of logbhooks with pertinent field data put together
for earthwork construction

= The electronic logbook (MAC-ERS), provide as-built records of the pavement substructure
= Graphical representation of the materials used to build the earthwork layers
m Densities achieved for each construction type (i.e., roadway, MSE walls, pipe backfill, etc.)
= ERS is used as the acceptance method for material certification
= District Materials Office initially provides the MAC-ERS training
= The training is provided for project personnel that will have an upcoming project in MAC-ERS
= Training videos and instructions manual are available from the following website:
» https://www.fdot.gov/materials/mac

Florida Department of Transportation
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Responsibilities

Quality Control

= Plot roadway and drainage sheets

m Data entry to generate plots in
MAC

= Maintain the QC ERS throughout
the project.

= Sample for all QC lab tests
= Sample, split and test for Proctors

m Retain resolution and verification samples

= Take QC densities

m QC takes resolution density tests

= Meet the requirements of the
contract.

Verification

= Provide the reference gauge for
comparisons on new gauges
brought to the project

= Review roadway and drainage
plots for accuracy

= Sample for LBR
= Verification density testing

= Witness mixing depth checks for
stabilized subgrade

= Witness surface and depth
checks for base

= ERS for completeness and
accuracy.

= Verify Contractor’s test results

Florida Department of Transportation

District Materials |A

= Assist & train project personnel
in interpreting the Earthwork
Contract Documents

= Provide the reference nuclear
density gauge for initial
equipment comparison

= Perform Independent Assurance
(1A) on ERS to ensure all
deficiencies are resolved before
final acceptance

= Verify personnel working in
Earthwork are CTQP qualified and
perform IA evaluation on
technicians.

= Perform random field inspection
on ongoing construction projects
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Don’t forget...

= Contact the Earthwork Team at the District Materials Office if any support is needed
= Check with the Materials Office about:
= Old Jobs
m Paper Logbooks (when and if needed)
= Using DLB Plot Program (when and if needed) Q

» Coding elevations from Plans
= MAC plotting questions &'}{ E! 8
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Plot Coding

Roadway and Drainage Plots

Florida Department of Transportation
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Required for Coding Roadway

= Highest proposed pavement elevation

= owest existing ground elevation

= Code for unsuitable material

= | ocate shoulder break points and draw the 1V:2H control line
= Code thickness of Asphalt, Base, & Subgrade

= Code Shoulder Base, Shoulder Subgrade, Sidewalk, etc.
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Required for Coding Roadway

Shoulder Break Point (Typ.)

I/— € Const
Critical Point (Right Roodway,
Proposed Elevation)

Critical Point (Left Roodway,
Proposed Elevation)

w:-b" ‘\::;Q
------ ‘-’-._ _.:\____._._--J__ ------_'--"‘"Z- -———
L I:2 Control Critical Point (Right Roodwoay
ExIsting Ground —/ \— Critical Point Ine (Tvp.) ’
(Left m’ Line Yp- EXIS?IW Efﬂﬂrfﬂﬂ)

ExIsting Elevation)

Code Critical points for both Left and Right
Roadways from each Cross Section
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Determining the 2:1 Slope
= hor T iE B FEneE i STANDARD CLEARING AND GRUBBING
o ' N 26
m 1
v 24 RAMP BT~ B BORDER WIDTH VARIES
z ,) Wiy
- S 2z LEAR ZONE _ 1 24 CLEAR ZONE _
— I Wy Ly 20
O= &) 38' FRICTION COURSE
-O 53 = 18 - ==
=2 ¥ EXIST. FENCE : ,
@) S (TO BE REMOVED) 16 8 24 1z CONST
O 3 | > ‘SHLDR. RAMP LANES SHLDR!
d : . . 7 ’
= §xﬂos 0.02 |: 12 w L S G S S S | TURF VARI
e 33{ .038.02 002 94 L7 SHLDR. SHLDR.| (= |
@) \\%ﬂ-ﬁi’hﬁ’\@l S 17 10 b : s 2-8" (MIN.)
D— r 17 ° el . B (INDEX 570-010
N N ) ; -4" S0D i o= o TREATMENT 1)
¢ 7.08 - ”
. Yl _| _l ‘ | 4" I
! Yo 3ke0n ’ ! 05*__0.02* J
: 1] 200549%.16 2 Q, ; 2.02* 006+
% 000000 o0 ' - N
0 A TTT77 7 /6 >
- PROFILE
? GRADE 12"J‘ 5'
2007+00.00 -4 AL TYP.
B CONST. RAMP Bl TYPE B STABILIZATION
V4 LBR 40
il 40 40
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FEDOT

Starting Station Ending Station Material Sample Level Minimum Y Axis to Display Mazimum Y Axis to Display

o]  [@EEDY] | I i N i A Retesh

BSET

BED+00 E&1+00 GHI+00 683+00 84+ 00 GR5+00 GBE-00 EET+00 BB+ 00 GEF+00 E30+00

BSLT

BED+00 E&1+00 GHI+00 683+00 84+ 00 GR5+00 GBE-00 EET+00 BB+ 00 GEF+00 E30+00
=

HEC00 E81+00 GE2+00 68300 8«00 &R5+00 GBE-00 BET-+D0 ERB+D0 HES+00 B50+D0

6E0+00 G&1+00 GE2+00 683+00 G&4+00 [ GBE=00 EET+00 GBE+00 6B3+00 EF0+00

@)
=
O

O
@
e
O
al

. L= +17 | L . 1l | I = BN SEL Sl tragg W | Propesed El

19 . YL = - o <ol _ 1 rT Fra S A Eattom of Sur

evatian

18 L T =L Tr=~rt11er ' T " o T - T i T == F “FTT . Battom of Base

17 . oy - . -- T . iw . ~=T71 i B ™ TT Wl | Battern of Subgrade
. + [

Existing Elevation

O Sarmples

— = ¥T Samples

GEO00 6E1+00 GH2+00 683+00 G400 ER5+00 GG +00 5700 EEE+00 8000 E50+00
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Required for Coding Drainage

= Flow line

= Top & invert structure elevation

= Length & size of pipe

= These values are manually read from the Plans; this information is rarely given in one place.
= May require cross referencing with plan/profile view or summary of drainage structures.
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Required for Coding Drainage

—
(5=106
@) - - o
o -uxﬁ_qfh ;—Rj?'f/"_z}::\
C FROM(S-11 ' N STA. |402+30/00 ¢ Const
36" PIPE ¢ Const 361 PIRE
o =
&Py
O s
o
O EE : : ¢
| e el e | s . "]
— 35.87 e S S P vy -
O (SRRl —= 11 e e
oy i\
| ]
— i 48" RIPE & \
& Il(j ~ i = \
\ e — __ 30" pIpR
(5-103) -10>
STA. 4p2+30.00 (77.50" LT STA. 402+30.00 (72.20' RT)
DBI TYPE [C {SINGLE SLOT) (6.0'%6.0') DB TYPE C {SINGLE SLOT) (6.0'x6.0"
CENTER OF J-BOTTOM (75.50' LT) CENTER OF J-BOTTOM (74.20" RT)
IMOE Y MAYE A28 N1 A2E N7 MO A2 fal~rl IMAOEY NN TS ARC 1 A28 A1 AMM H28 NE
TV L7V TV T F o LA LT L3 TV T T A 1TV L=3raY LA™ - T E T WU EallLi=4 W
FiEy |24 47 (ERATE) CLEY DA DT ICRATE)
[y e S TanAalnLLy LV . 9. anAarT Ly
50T #LEW. 3389 StOT ELEV 3379
TOP SLAB ELEV. 3237 TOR StAB ELEV. 3P 27
FL27 40 AH FE 2750 A
FLIZ0.80 R Ft goau L Horizontal scaile: |17 |= Z0U
rL Zb‘ﬁu ot (W n F o | ENT L .Y
| vaeroncar scane’ |1 = [1U
|

Some structure tops & bottoms must be scaled from cross sections. We need to find the lengths of pipe.
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Required for Coding Drainage

Plot for Pipe 5-307 fo 5-302 from 661+35 to 681+35

Material Sample Level Minimum ¥ Axis to Display Mazimum ¥ Axis to Display MEnimum ¥ Axis to Display Maximum ¥ Axis to Display

i3

in
9
L Flaw Line
______
] 5-301

e 5-302

O Sarmples

YT Samples
P

2 i

Comments

Pipe and 5-302 100%

Florida Department of Transportation
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Find the Errors on the Density Report

Max Density

over 105%
Appears Missi Incorrect
Incorrect Random # ISsing . . Page # &
andom Total # Soil Density
Proctor Generator ota & Moisture Letter (12A)
LOT# - PAGE # , of Lifts
wasn’t used Counts
q) R CONTRA{TOR - QC DENSITY RECORDS
Earthw Density Report Pag
roiect FIN: 123456789
-(L) Type 20;5t=t%ﬂankmﬁnl 30+0 — TO STATION - 35+00
A ax_
e LOI No. |RF Date TIN CS;%I&%? DECS-EJDMmst ﬁi‘k‘; T,\‘foSt‘ tation Offset \ Ligt J:‘ft; D‘g‘f; Mg?st, D'g'r}; D;\Z%; Sg’:};‘f
m 1-'2 2/10/2017 | P14725874 369 2012 30+00 ) 18’ RTB/LY 1 12" 1321 | 101 | 1 100.8 P
X 22 | |noroty | Par2sera | 360 | 22400 31+00 | 20RTBA] 2| 12 1302 g 1279 107 I p
I I I 12-3 2/10/2017 | P14725874 | 369 12 31450 | 13 rTEL] 31 12 30.7| 125| 1162 98 | P
4-12 2/10/2017 | P14725874 | 369 15 u 33+00 | 19RrT BN 4 12 131.0] 92 | 120.0| 100 p
5-12 2/10/2017 | P14725874 | 369 112 _Kao 34450 )| 16 RT B 121223 1289| 95 | 1177 98 P
o -~ II. P
O 2 gr,
1-12 211212017 | P14725874 | 369 | 2299 5 | 10rTof 1| 12 22 1209 65 | 1220| 10| p Failing
/ ! /
#7299 ase 503 Tests
1-12 2/12/2017 | P14725874 3@/ BO01O 33+89//8’ RTCL| 1 |10"I 1259 6.9 | 117.8| 99 P
// / Ny
/

4
Disposition Letter Code: WV — LOTs Verified by Verification Test R OTs Verified by Resolution Pr olatorT rmtiEted

Round to Top Lift of Ma.x. thick I,:ft allowed for bise
Whole # - o is only 8”, but even for 8
N __ : Embankment is 6 . .
From district 3 Density Workshop test strip is required.
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Exercise

Earthwork Density Report Generated: 11/7/2023 1:55:24 PM

FDO I FDOT State Materials | 5007 NE 39th Ave. | Gainesville, FL 32609 | (352) 955-6600
e Contract ID: Let Date: 6/15/2022

Yellow highlight indicates: sample pending finalization, gauge company does not match technician company, small density/moisture count, lift thickness # test depth, QC/QR sample with >105% max. density,
target compaction override, or comparison package comparing samples on same lift with different Proctors.

Red font indicates: unqualified tech, density/moisture count error, failing test result, or a gauge with one of the following issues: (1) incorrect units, (2) missing calibration parameter document,
(3) missing OR zero-valued parameter values for corresponding test depth, (4) unrealistic parameter values, or (5) duplicate gauge calibration. (For more details on gauge errors, run the ‘ERS - Gauge Error’ report)

LEL TR indicates a resolution sample used as a Proctor, non-Proctor sample used as a Proctor, or a failing comparison package. indicates an upheld resolution.

Florida Department of Transportation

MAC Sample 1D TestDate ..., Initiated User Gauge SN Yaus®eh) | o™ | s | station/ s Life | UMt Test | Y, Count Yo (peh) Yout®: |compution
a o
FDOT Sample # TAT Level  Tested By (TIN) Vg Count), Count Proct. Sample #  (ft)  Pipe Dist. (ft) X 2 '::,‘,’: o(':,'," M Coumt O™ Yary % Trgt Cmper.  Package
=S MFro ™ 52 * n & Associat ! " ! y Pad Y P 3 RSE& | Nistrict 3 terials O o
Ura 2Q¢e
$-534 to S-515 (11+35 to 482+75)
Spec ID: 120
| Embankment
1163514 6/16/2023 V. Scott 76794 1073 124 7L 2731 | 1163 101
PH001-T001 4 QC I 40049897 | 2678 634 | eooosa roastes) | 441 | 18250 | ofcnof Pipe S 313 | 76 | 1981 | 100 | 196218
1163516 6/16/2023 V. Scott 76794 1073 124 >R 2719 | 1165 100
PHO001-T002 4 Qc H40049897 | 2678 634 | E0008Q (1035166) 52| 182D of C/L of Pipe 6 131 9.0 na 100 b
1163518 6/16/2023 V. Scott 76794 107.3 124 >R 2604 | 1185 102
PH001-T003 4 Qc H40049897 | 2678 634 | E0008Q (1035166) e L of C/L of Pipe 5 125 8.4 1093 100 Hozin
1163520 6/16/2023 V. Scott 76794 107.3 124 >R 2678 | 1182 102
PHO001-T004 4 QC | 40040807 | 2678 634 | eooosa roastes) | 422 13530 | ofcnof pipe 6 | g3 | 8o |19%4| 400 | 166218
1182630 6/16/2023 J. Toure 20484 1073 124 3L 1593 | 1154 100
; 143. : .
PH001-T004 20| V7 | Pesotoasr | 1577 689 | eoooeaciassies | 09| 14320 | orciofpipe 8 | 120 | 81 [1068| 400 | 196218
1163524 6/16/2023 V. Scott 76794 107.3 124 7L 2584 | 1189 102
PH001-T005 4 Qc H40049897 | 2678 634 | E000eQ (1035166) ] i of C/L of Pipe s 124 g3 | 1098 100 Ty
1163527 6/16/2023 V. Scott 76794 1073 124 >R 2542 | 119.7 103
: : : 10.
PH001-T006 4 9C | aooase7 | 2678 634 | eooosa ioastes) | 07| 130 | orciofpipe 8| 123 | 82 ["°] 100 [ %%
1163531 6/22/2023 V. Scott 76794 107.3 124 2L 2857 | 1143 100
47. 162. : 107.1
PH001-T007 0 9C | Haooasser | 2678 634 | eooosaroasies | 70| 1920 | orciLotpie | 102 | 67 |™ 100 | ‘%6219
1182633 6/16/2023 J. Toure 20484 1073 124 R 1623 | 115.0 100
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$-205 to §-206 (363+17 to 363+17)
Spec ID: 120
Embankment
1068557 21112023 R. Kincaid 14149 1060 128 . 2399 | 110.1 99
1 VT 602| 2720 e 1166 104.9 165550
PH001-T001 4 K52372178 | 1952 515 | E0004Q (1035156) of CAL of Pipe 64 5.0 95
1068353 11312023 J. Hill 75683 1060 128 . 3105 | 1092.0 975
2 Qc 602| 4.10 ZL 1166 1033.1 165550
PH001-T001 5 H40049897 | 2596 680 | E0004Q (1035156) of C/L of Pipe 95 57 100
1068358 11312023 J. Hill 75683 1060 128 3114 | 109.0 97
Q 3 Qc 600 1360 ctomi |u]€]® 102.3 165550
PH001-T002 5 H40049897 | 2506 680 | E0004Q (1035156) of CAL of Pipe 105 | 65 95
- — 1060081 1172212022 L. Brueckhei.. 14149 | 1054 122 oL 1883 | 108.4 100
VT 189, 105.7 14
8 12 70010 a5 c62077381 | 1943 | 525 | 000t roosseny | 20| 18980 | orcnotrpe |9 6| 6 [ a4 26 | '® a5 5354
1032427 1172212022 J. Hill TETOd 105.4 12.2 L 3174 1089 a8
13 Qc s00| 34580 6| 6 103.8 145354
G) TOO10 5 HAOOD4SE9T | 2646 651 | E0001Q (1009961 of ClLofPipe | ° g2 4.9 85
> 1094250 11/22/2022 1. Hil 75683 1054 122 ¥L 85 | 1119 101
I | I " PHOO1-TOO11 82 QC | haoosssar | 2848 | 651 | eocoraqioosseny | 20| 7080 | arenetpipe | 10|12 2 [ a7 | 50 | 1986 | q0p | TE4¥
1094265 1172212022 3. Hil 75683 1054 122 oL 711 | 1129 102
1 ] 149, 1 1 107.7 1 T
> PHO01-T0012 82 OC | ia004e897 | 2646 651 |eovoracioossen | 20| M%90 | arcwotppe [T 12 12| g3 | 48 |17 100 Ba04
1249615 10/18/2023 J. Roberts 14149 1054 122 oL 2185 | 1132 101
18 PHOO2-TOOT 1 vT R16343690 1918 525 | ECOOIG (1008981) 00.3 10 of C/L of Pipe ! & 177 6.8 106.0 100 177942
1030564 12/52022 3. Hill 76794 1054 122 oL 896 | 1139 103
19 £ - QC | iocroser | 260s 662 | eooos oosan |610] 7250 | wronairpe | 7 12] 8 | g s | 1088 o 177939
1092655 12/52022 FETT 75683 1054 122 R 2838 | 1152 104
0 PHO02-TO0R 71 QC | naooaoe7 | 2604 ee2 | eoooraroossen | OO H20 | orcnoreipe | B 51 a0 s2 | 1085 4 | 177942
1039569 12/52022 1. Hil 76794 1054 122 ¥ 82 | 1139 103
21 — = QC | ioososer | 260 662 | eooonsovcan 1622|3750 | croiairpe | 8| 12| 8 | cos | a6 |1989| s 177940
1092632 12/52022 1. Hill 75683 1054 122 TR 585 | 114.4 104
2 PHOO1-TOO10 T o H40042807 2604  BEZ | E0DOND (1009961) 62.9 2210 of CiL of Pipe | 2 2] 12 7 4.2 109.8 100 177840
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Questions?

Florida Department of Transportation



	Introduction
	Slide 1: Earthwork Operations
	Slide 2
	Slide 3: Geotechnical Sections at State Materials
	Slide 4: Objectives 

	Soil Mechanics
	Slide 5: Soil Mechanics
	Slide 6: Soil Identification

	Earthwork Tests
	Slide 7: Soil Classification
	Slide 8: AASHTO Soil Classification
	Slide 9: AASHTO Soil Classification
	Slide 10: Soil Classification
	Slide 11: AASHTO Soil Classification
	Slide 12: Moisture-Density Relationship of Soil
	Slide 13: Proctor Theory
	Slide 14: Proctor Curve
	Slide 15: Proctor Curve
	Slide 16: Nuclear Density/SPEEDY Moisture
	Slide 17: Proctor Theory
	Slide 18: Earthwork Laboratory Tests
	Slide 19: Earthwork Field Tests
	Slide 20: Objectives  Check Point

	Std. Contract Docs
	Slide 21: Governing Order of Contract Documents
	Slide 22: Earthwork Operation Standard Contract Documents
	Slide 23: Earthwork Related Standard Specifications 
	Slide 24: Two Types of Pavement System
	Slide 25: Two Types of Pavement System Details
	Slide 26

	120 Embankment
	Slide 27: Embankment Construction
	Slide 28: LOTs
	Slide 29: Maximum Compacted Lift Thickness
	Slide 30: Thicklift Test Section
	Slide 31: Dewatering Methods
	Slide 32: Reclaimed Asphalt Pavement (RAP) in Embankment Layer
	Slide 33: Embankment Construction
	Slide 34: Equipment Comparison
	Slide 35: Low-Activity Nuclear Density Gauge (L-NDG)
	Slide 36: Quality Control Tests
	Slide 37: Department Verification & Reduced Testing
	Slide 38: 120-10.6 Verification Criteria and Resolution Procedure

	125 Pipe Backfill
	Slide 39: Excavation and Embankment for Structures and Pipe
	Slide 40: Pipe Zones 125-8.3
	Slide 41: Cover Height
	Slide 42: Density Requirements
	Slide 43: Density Requirements
	Slide 44: Density Requirements
	Slide 45: Density Requirements
	Slide 46: Pipe Backfill Density
	Slide 47: Pipe and Structure Compacted in One Operation
	Slide 48: Maximum Lift Thickness
	Slide 49: Reduced Frequency Testing

	145 Geosynthetic Reinforcement
	Slide 50: Geosynthetic Reinforcement
	Slide 51: Geosynthetic Reinforcement
	Slide 52
	Slide 53: Geosynthetic Reinforcement
	Slide 54: Reinforced Soil Slopes
	Slide 55: Reinforced Foundations over Soft Soils
	Slide 56: Reinforced Embankment
	Slide 57: 145-3 Material Requirements
	Slide 58: 145-3 Material Requirements
	Slide 59: 145-4 & 145-5 Construction Requirements / Certification

	160 Stabilzing
	Slide 60: 160 Stabilizing
	Slide 61: Stabilizing Material vs. Stabilized Subgrade
	Slide 62: 160-2 Stabilizing Materials
	Slide 63: Commercial Material
	Slide 64: Local Materials
	Slide 65: RAP or RAP Blended Material
	Slide 66: Existing Base
	Slide 67: Granular Subbase
	Slide 68: Acceptance Program for Mixed Materials

	200 Rock Base
	Slide 69: 200 Rock Base
	Slide 70: 200-1 & 200-2
	Slide 71: 200-2 Materials
	Slide 72: 200-6 Compacting and Finishing Base
	Slide 73: 200-7 Acceptance Program
	Slide 74: 200-7.2.3 Pit Proctor
	Slide 75: Pit Proctor
	Slide 76: Pit Proctor Flow Chart
	Slide 77: Quality Control and Verification Testing

	514 Drainage Geosynthetic
	Slide 78: 514 Geosynthetic for Drainage Application
	Slide 79: Drainage Applications
	Slide 80: Drainage Applications
	Slide 81: 514-4 Acceptance Criteria

	548 RW Systems
	Slide 82: 548 Retaining Wall Systems
	Slide 83: Mechanically Stabilized Earth (MSE) Walls
	Slide 84: Retaining Wall Systems
	Slide 85: 548-2 Backfill Material Requirement
	Slide 86: Retaining Wall Systems
	Slide 87: Additional LOT Details
	Slide 88: Rolling Pattern
	Slide 89: Acceptance of Compaction for Backfill
	Slide 90: Retaining Wall Systems

	ERS
	Slide 91: Earthwork Records System
	Slide 92: Earthwork Records System
	Slide 93: Responsibilities
	Slide 94: Don’t forget…
	Slide 95: Plot Coding
	Slide 96: Required for Coding Roadway
	Slide 97: Required for Coding Roadway
	Slide 98: Determining the 2:1 Slope
	Slide 99
	Slide 100: Required for Coding Drainage
	Slide 101: Required for Coding Drainage
	Slide 102: Required for Coding Drainage
	Slide 103: Find the Errors on the Density Report
	Slide 104
	Slide 105
	Slide 106: Questions?


