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BRIEFING TOPICS

� Land Development Program
� Geotech Site Investigations

� Subsurface Conditions
� Ground Improvement

� Construction Quality Assurance
� Parcel 1 Update
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LAND DEVELOPMENT PROGRAM
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� Realign from Cold War locations

� New US-ROK command structures

� Improve deterrence, war-fighting 
capabilities, speed, and agility 

� Right size force structure based 
on US-ROK enhanced capabilities

� Consolidate forces, less intrusive 
presence while enabling better 
peninsular and regional security

US - ROK Alliance Transformation 

Osan AB

LPP = Land Partnership Plan
YRP = Yongsan Relocation Plan
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Yongsan Relocation Plan (YRP)

Relocate US Army 
Garr ison Yongsan 
from Seoul

Possible Site of 
New US Embassy 
Compound

Han River

SEOUL
Far East Distr ict 
Compound
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Land Development Projects

Parcel Acres
Imported Fill 
Volume (m3)

Project 
Execution

Design Construction
Contract 

Award Date

1 205 2,400,000 Design-Bid-Build US US 17-Nov-06

K 137 1,000,000 Design-Bid-Build US ROK 27-Sep-07

2A 570 2,200,000 Design-Build US US 24-Dec-08

2B 1424 5,400,000 Design-Build US-ROK ROK 4-Jun-09

Total 2336 11,000,000 (1)
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ROK = Republic
of Korea, Ministry of 
National Defense (MND)

Existing Humphreys = 
1210 acres

(1) approximate in-place 
volumes
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GEOTECH SITE INVESTIGATIONS
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Land Development Conditions

� Very large site located in flood plain (2336 acres)

� Raise site for flood protection (11 million m3 imported fill)
� Soft ground will settle up to 76 cm under fill weight

� 4 year settlement period without an engineered solution
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Flood Protection Design
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Basic Facilities:  100 Year Flood Elev. (+6.4M)

Critical Facilities:  500 Year Flood Elev. (+6.9M)
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Geotechnical Imperatives

� Avoid post-earthwork negative impacts on facility use

� Ensure quality of fill materials and placement

� Compensate for total area settlement

� Expedite settlement to meet construction schedule

� Reach allowable residual settlement before start of 
facility construction

� 5 cm allowable residual settlement for developed areas 
(buildings, roads, utilities) within 6 months after filling

� 15 cm allowable residual settlement for undeveloped 
areas within 12 months after filling
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Investigating a New Site 
With a History …..

� Original course of Anseong River crosses site
� Highly variable subsurface conditions

Original Course 
of Anseong
River (1940)
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Initial Site Investigation Phase

PARCEL 1

� Initial soil boring along Humphreys fence line to support 
master planning (Mar 04)

� Subsurface data provided early concept for ground 
improvement requirements, construction cost and time
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First Boots on the Ground

� On site access for borings received on 12 May 06

� High level of coordination and security with ROK MND 
and local police – particularly in early stages

Parcel 1 ( Initial Layout)
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Primary Site Investigation Phases

0            500        1000 M
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SOIL BORING INVESTIGATION
1.  FENCE LINE (MAR - MAY 04)
2.  PARCEL 1 (MAY - JUN 06)
3.  PARCEL 2 (JUN - SEP 06)

5.  PARCEL K (JUL 06 & MAR 07)
6.  PARCEL 2 (MAY - JUL 07)

4.  BTL FAMILY HOUSING (AUG 06)
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SUBSURFACE CONDITIONS
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A A’Soft Layer Boundary (Dashed Line)

Gneiss Bedrock

Alluvial Soil – Soft Silt

Alluvial Soil - Loose Silt Sand

Alluvial Soil - Soft Clay

Alluvial Soil – Sand and Gravel

Residual Soil – Silty Sand

Bedrock - Gneiss

Stratigraphic Units

Residual Soil

Alluvial Soil

Alluvial Soil

Cross Section A-A’
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Cross Section B-B’

B

Gneiss Bedrock

B’

Residual Soil

Alluvial Soil

Alluvial Soil

Alluvial Soil – Soft Silt

Alluvial Soil - Loose Silt Sand

Alluvial Soil - Soft Clay

Alluvial Soil – Sand and Gravel

Residual Soil – Silty Sand

Bedrock - Gneiss

Stratigraphic Units

Soft Layer Boundary (Dashed Line)
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GROUND IMPROVEMENT
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Ground Improvement to Expedite Settlement

� Need to adequately define subsurface conditions

� Not feasible to remove or treat soft subgrade soil

� Cannot reduce total settlement, but it can be expedited
� To accelerate settlement – must expedite soil drainage

LOOSE
SAND

SOFT
SILT

SOFT
CLAY

NEW EMBANKMENT FILL
ORIGINAL GROUND LEVEL

Shallow
Groundwater
Table

SETTLEMENT CONCERN

LOW HIGH
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Prefabricated Vertical Drains (PVD)

� Expedite ground settlement by installing Prefabricated 
Vertical Drains (PVD) within the soft ground

� State-of-the-art, well-established ground improvement 
method, used worldwide on major land developments  
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PVD Function and Installation Procedure

� Remove vegetation
� Place geotextile and gravel or sand drainage blanket layer
� Install prefabricated vertical drains by hydraulic force
� Place engineered fill to include consolidation fill
� Monitor settlement over time

ENGINEERED FILL

Consolidation Fill

HARD STRATA

Gravel or Sand 
Drainage Blanket

PVD Geotextile 
Fabric

Film
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Land and Facility Development Plan

� Install PVD where required to expedite drainage through soft soil 
� Place engineered fill with additional height to compensate for settlement
� Monitor settlement rate to achieve allowable residual settlement (< 5 cm)
� Pile driving 2 months after fill placement
� Final site grading performed 6 to 12 months after fill placement
� Paving and utility construction initiated after final grading

FillFill

Soft Rice Paddy SoilSoft Rice Paddy Soil

FillFill

Piles on BedrockPiles on Bedrock

RiverRiver

Basic Facilities:  100 Year Flood Basic Facilities:  100 Year Flood 
Elev. (+6.4M)Elev. (+6.4M)

Critical Facilities:  500 Year Flood Critical Facilities:  500 Year Flood 
Elev. (+6.9M)Elev. (+6.9M) Gravel Drainage BlanketGravel Drainage Blanket

Prefabricated Prefabricated 
Vertical Vertical 
Drains (PVD)Drains (PVD)

LeveeLevee

Residual SoilResidual Soil

Alluvial SoilAlluvial Soil



BUILDING STRONGSM

CONSTRUCTION QUALITY ASSURANCE
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Quality Assurance Activities

� Quality of engineered fill 

� Meet satisfactory fill and compaction specifications
� Verify quality borrow materials before acceptance on site
� Inspect and validate contractor QC lab

� Ground settlement and stability

� Settlement plates
� Pore pressure piezometers
� Groundwater monitoring wells
� Inclinometers

� Earthwork survey control

� Verify that final grades and allowable residual settlement
have been reached



BUILDING STRONGSM

Quality Assurance Activities

Borrow Fill Evaluation Settlement Plate Survey Monitoring Station

Fill Placement Field Density Testing District QA Lab
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Survey Control

Parcel 1 Fill Area

6.177
GPS Elevation Shot (m)

Global Positioning Satellite Surveying
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PARCEL 1 UPDATE
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Parcel 1 Ground Improvement Zones

E
D
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AB

FG
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Ground Improvement Factors

� Subsurface Conditions
� Thickness of Fill Placement
� Site Usage
� Construction Time Schedule
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Subsurface Conditions for Parcel 1

ZONE AVERAGE FILL 
THICKNESS   

(m)

SOFT CLAY 
THICKNESS 

(m)

SOFT SILT 
THICKNESS 

(m)

LOOSE SAND 
THICKNESS 

(m)

A 5.5 5 5 3

B 3.6 5 5 2

C 4.6 5 4 3

D 3.5 4 5 2

E 3.6 5 2 0

F 2.6 2 5 0

G 3.6 4 4 2

H 4.6 4 3 1

I 3.0 3 0 0
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Parcel 1 Ground Improvements

ZONE

ESTIMATED 
TOTAL  

SETTLEMENT 
(cm)

PVD 
INSTALLATION CONSOLIDATION 

FILL (cm)

SETTLEMENT 
TIME (MONTHS

SPACING 
(m)

DEPTH 
(m)

NO 
PVD

WITH 
PVD

A 76 1.2 x 1.2 10 80 50 7

B 59 1.2 x 1.2 10 60 50 6

C 66 1.2 x 1.2 9 70 40 6

D 51 1.2 x 1.2 9 55 31 5.5

E 44 1.3 x 1.3 7 45 32 6

F 32 None N/A 40 9 9

G 50 1.3 x 1.3 8 50 27 6.2

H 50 1.2 x 1.2 7 50 25 5.5

I 40 1.3 x 1.3 5 50 18 6
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Fill Elevation (m)

Parcel 1 Settlement Monitoring

Existing Ground 
Elevation:  +4.5 m

Final Fill Elevation: 
+6.6 m to +10.5 m

Settlement 
Plate #8

Area of Rapid 
Filling for FY07 
MCA Barracks 
(Zone C)

Settlement Plates 
Installed (22)

0 250 500 750 1000 m



BUILDING STRONGSM

Parcel 1 Settlement Monitoring

Settlement Plate 
S-8 in FY07 MCA 
Barracks Area 
(Zone C)

Settlement

� 48.1 cm to date

� 49.9 cm projected

� 66 cm estimated 
total settlement 
in design
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ANY QUESTIONS?


