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INTRODUCTION

Joel D. Ulring P.E.
Senior Geotechnical Engineer
Golder Associates Inc.
Anchorage Alaska

m 18 Years Public Service in Minnesota Counties

m 10 Years as Geotechnical Engineer Consultant
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ANCHORAGE FACTS
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Streams
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Highest elevation in state (fleet)  +20320 100,000 - 499,990  « Anchorage TRANSPORTATION

Other slovations feet) FIS300 35 oo - vo,999 « Fairbanks SinEial R

The lowest elevation in Alaska is sea level 29999 and less - King Salmon Rail road
(Pacific Ocean). State capital  Juneau Ferry
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ANCHORAGE FACTS
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ANCHORAGE FACTS

Anchorage Facts

m 61° North Latitude

m Design Thawing Index
Air = 4000 ° Days
Surface = 3200 ° Days

m Design Freezing Index
Air = 3200 ° Days
Surface = 6800 ° Days

m Typical Frost Penetration
Depth 9 feet (2.75 m)

AIR-FREEZING INDEX (°F-DAYS)
AN ESTIMATE OF THE 100-YEAR RETURN PERIOD
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ANCHORAGE PAVEMENT DESIGN

Municipality
of
Anchorage
Pavement
Design DESIGN CRITERIA
MANUAL

CHAPTER 1 STREETS

MUNICIPALITY OF ANCHORAGE

PROJECT MANAGEMENT &
ENGINEERING DEPARTMENT

JANUARY 2007
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ANCHORAGE PAVEMENT DESIGN

MOA Design Criteria Manual — Chapter 1 Streets
m Section 1.10 Road Structural Fill Design
m Primary Design Objectives

m Reduce freezing and thawing impacts on road

m Obtain roadway/Pavement design life
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ANCHORAGE PAVEMENT DESIGN

MOA Design Criteria Manual — Chapter 1 Streets
m Section 1.10 Road Structural Fill Design
m Mandatory Design Objectives
m Mitigate the formation of ice lenses
m Prevent pumping of subgrade

m Prevent differential frost heave ~
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ANCHORGAE PAVEMENT DESIGN
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ANCHORAGE PAVEMENT DESIGN

PAVEMENT DESIGN PROCESS

m Subsurface Soil Investigation (1 borehole = 300 ft.)
m Laboratory Testing of Collected Soil Samples

m Soil Frost Group Index Determined
Frost Group: NFS, F1,F2, F3, F4

m Thermal Analysis (Berg2)

m Design Pavement Section
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ANCHORAGE PAVEMENT DESIGN

MOA Frost Group
Soil Classification

FROST DESIGN SOIL CLASSIFICATION

% FINER
FROST THAN 0.02
GROUP? GENERAL SOIL TYPE mm BY TYPICAL USCS SOIL CLASS
WEIGHT
- (a) Gravels
NFS Crushed stone Oto15 | GW,GP
[MOANFS]|  Crushed rock
(b) Sands Oto3 SwW, SP
PESH (a) Gravels
[MOA NFS] Crushed stone 1.5t 3 GW, GP
Crushed rock
[MOAFZ] | (b)Sands 3to10 SW, SP
S1 . GW, GP GW-GM, GP-GM,
[MOA F1] Gravelly soils 3to6 GW-GC, GP-GC
S2 . SW, SP SW-SM, SP-SM,
MOAF2) | Sandy solls 3106 | swisc, sPscC
F1 ) GM, GC, GM-GC, GW-GM,
MOA F1) | Cravelly soils 61010 | Gp.GM, GW-GC. GP-GC
. GW, GP GW-GM, GP-GM,
Eo (a) Gravelly soils 10 to 20 GW-GC, GP-GC
[MOA F2] SM, SW-SM, SP-SM, SC,
(b) Sands 6115 | sw.sc, sP-sC, SM-SC
(a) Gravelly soils Cver 20 GM, GC, GM-GC
M c;!,: ,u? F3] (b) Sands, except very fine silty sands Over 15 SM, SC, SM-SC
(c) Clays, PI=12 - CL,CH
(a) Silts - ML, MH, ML-CL
Fa4 (b) Very fine silty sands Over 15 SM, SC, SM-SC
[MOA F4] |_(c) Clays, Pl<12 - CL, ML-CL

(d) Varved clays or other fine-
grained banded sediments

CL or CH layered with ML, MH,
ML-CL, SM, SC, or SM-SC

(1) From U.S. Army Corps of Engineers (USACE), EM 1110-3-138, "Pavement Criteria for Seasonal Frost Conditions,” April 1984
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ANCHORAGE PAVEMENT DESIGN

Typical Soil Types

of
Anchorage

Golder
@Associatcs

Fisteranca(s]
FIGURE B-2: SUMMARY OF PARTICLE SIZE DISTRIBUTION RESULTS m’u;&‘;
Client: CRW Project Na.: 123-05918
Projoct: Dubsan Avenues Improvernesnt QA0 By: J. Randaren Dade: 4182013
Location: Anchorags, Naska Reviewsd By: 5. Wison Data: 411972013
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GRAIN SIZE IN MLLIMETERS
GRAVEL SAND
COBBLES | | | SILT OR CLAY
| coarse | fine | COarsa | medium fine |
Sample | Sampie | Depth O B I
USCS Classification e | Cu <0.02
Locstion | Mumber | () Gravel Fines |
o Bt 2 | 20 sty sand wilh graved (SM) | - [ 155 511
W] B 3 | 40 | poodypraded grevel wih sl and sand (GP-GM) | 0.8 | 336 | 458 | 468 | 64
al  wn 3 [ a0 sty gravel with sand (GM) - | #4138 | 380 | 202
*| B 4| 60 wsh-grixded pravel wih sand (GW) 11]187] 508 | 452 | 38
®] B 1 | oo sty sand wilh gravel (SM) 347 | 465 | 187
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ANCHORAGE PAVEMENT DESIGN

MOA Design Criteria Manual — Chapter 1 Streets

m Section 1.10 Road Structural Design Methods
® Minimum Section

m Complete Protection Method
m Excavate and replace frost susceptible soils with non frost
susceptible soil (NFS)

m Limited Subgrade Frost Penetration Method
m Allows frost penetration of 10% into subgrade based on
thickness of structural section

Provision for use of rigid board insulation to reduce
structural section thickness.
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ANCHORAGE PAVEMENT DESIGN

Minimum Structural Section
NFS Soil Subgrade

AC—

2" Leveling Course

6” Type ll-a Fill

12" Type Il Fill

Subgrade
(F1 Soils)
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ANCHORAGE PAVEMENT DESIGN

Complete Protection Method
Typical Pavement Structural Section

2" AC

2" Leveling Course

18" Type ll-a Fill
2" Board Insulation
Type Il Fill 24” - 30”

Calculated Frost Depth

Subgrade
(F2, F3 or F4 Soils)
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ANCHORAGE PAVEMENT DESIGN

Limited Subgrade Frost Penetration Method
Typical Pavement Structural Section

2" AC

2" Leveling Course
18" Type ll-a Fill
2" Board Insulation
Type Il Fill 18”- 26"
10% Frost Penetration

Calculated Frost Depth

Subgrade
(F2, F3 or F4 Soils)
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ANCHORAGE PAVEMENT DESIGN

TYPICAL STREET DESIGN SECTION
Limited Subgrade Frost Penetration Method

ZIM.AC
2 IN. LEVELING COURSE

18 IN. MOA TYPE lla

2 IN. BOARD INSULATION

s

';.-—EE IN. MOA TYPE Il

L it I_\_‘_‘—J—-—\_

MOA TYPE IIATYPE I
FILL BOUNDARY

EDGE DRAIM

/Q |
EDGE DRAIN 5"-"35'”-'“'["5

(SEE NOTE 4)

(SEENOTE 4)
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ANCHORAGE PAVEMENT DESIGN

LEVELING COURSE GRADATION

Cumulative % Passing

U.S. Std. Sieve by Weight

1" 100

34" 70-100

/8" 50-80

#4 3565

45 20-50
#50 8-28
#7900 26

*In addition to the grading limits stipulated above, fractions passing the #200 sieve
shall not be greater than seventy-five percent (72%) of the fractions passing the %50
sieve.
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ANCHORAGE PAVEMENT DESIGN

CLASSIFIED FILL GRADATIONS

Type ll Type ll-a
U.S. Std. Sieve U.S. Std. Sieve
Cumulative % Cumulative %
Passing by Weight Passing by Weight
8" 100 3" 100
3" 70-100 3/4° 50-100
1-1/2" 55-100 #4 25-60
3/4°  45-85 #10 15-50
#4 20-60 #40 4-30
#10 12-50 #200 2-6
#40 4-30

#200 2-6
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ANCHORAGE PAVEMENT DESIGN

COMMENTS

m How should current climate trends be accounted for in
design?

m Should design parameters (Freezing & Thawing Indices)
within Berg2 analysis be adjusted?

® Should another thermal analysis model be considered?

m MOA is currently reviewing their pavement design
manual.
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