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Section 1 Introduction and Background

1.1 Introduction

The airports at Da Nang, Bien Hoa, and Phu Cat have been referred to as dioxin "hotspots" due to high
dioxin concentrations remaining decades after large volumes of Agent Orange and other defoliants were
handled at these sites. The Government of Vietnam (GVN) has requested assistance from the United
States (U.S.) to remediate dioxin-contaminated soil and sediment at Da Nang, and from the United
Nations Development Program (UNDP) at Bien Hoa.

In 2007, the U.S. Congress appropriated funding to carry out Agent Orange/dioxin health and
remediation activities in Vietnam. The U.S. Congress has since appropriated additional funding towards
this effort. The funding is being programmed to support health and social services to people with
disabilities of the Greater Da Nang area and towards environmental remediation for Da Nang Airport
(Airport). Within the U.S. Government (USG), the U.S. Agency for International Development (USAID)
was designated as the lead agency to implement assistance programs in Vietnam, in cooperation with the
U.S. Department of State, the U.S. Department of Health and Human Services, the U.S. Department of
Defense (DOD), and the U.S. Environmental Protection Agency (USEPA). Assistance to Vietnam is part
of a multilateral effort requiring the closest possible cooperation and coordination with international
agencies, other donors, non-governmental organizations (NGOs), and public and private foundations.

In October 2009, USAID awarded a contract to CDM International, Inc. (CDM) to carry out the
project, “Environmental Remediation at Da Nang Airport: Assessments and Engineering Designs and
Plans for Dioxin Contamination”. Under this contract, an Environmental Assessment (EA) was prepared
in June 2010 for dioxin remediation at the Airport which identified In-Pile Thermal Desorption (IPTD)
treatment as the preferred alternative. Based on the findings of the EA and in accordance with the
contract, CDM has developed engineering designs for the preferred treatment alternative selected
through the EA process.

This document presents the Final Design Report for the Dig and Haul component of the IPTD
treatment the Da Nang Airport. Drawings and technical specifications also accompany this design
report.

1.2 Background

Da Nang City has a population of approximately 825,000 persons as of 2008, with an average population
density of about 640 persons per square kilometer (km2). The Da Nang Airport property (Figure 1) is
located within the urban part of Da Nang City and is surrounded by three urban districts: Hai Chau on
the northeast and east; Thanh Khe on the northwest and west, and Cam Le on the southwest, south,
and southeast. The three districts are densely-populated, with most of the land in these districts used
for housing, industrial facilities, transportation, and other facilities. A number of people reside on the
western edge of the Da Nang Airport property, between the western boundary and the active runways,
which are likely military personnel and their families.
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Figure 1: Dioxin Hotspots Identified at Da Nang Airport
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The Da Nang Airport property is located within Da Nang City and is used by both the Ministry of
Defense (MND) and the Middle Airports Corporation (MAC) under the Civil Aviation Administration of
Vietnam (CAAV). It has a total area of 820 hectares (ha), of which 150 ha are allocated to civil aviation,
and the remaining 670 ha are under the jurisdiction of the MND. It is an international airport, with
flights arriving from and departing to cities such as Bangkok, Vientiane, Hong Kong, Phnom Penh, and
Taipei. MAC is currently in the process of expanding the Da Nang Airport and, based on proposed
Airport development plans for Year 2015 and Year 2025, will continue to do so for the foreseeable
future. Much of this development will be occurring in identified dioxin hotspots.

Dioxin is a toxic chemical associated with a range of health effects. 2,3,7,8- tetrachlorodibenzo-p-dioxin
(TCDD) is the most toxic form of dioxin, and was the main congener present in the Agent Orange
mixture. In the main hotspot areas of the Da Nang Airport, TCDD comprises greater than 90% of the
toxicity equivalent (TEQ), indicating Agent Orange as the source of contamination. The GVN has
established a national cleanup standard for dioxin in soil in hotspot areas of 1,000 parts per trillion (ppt)
TEQ in soil and 150 ppt TEQ in sediment. Uncontrolled access to contaminated areas of the Airport
and transport of contaminated soils and sediments resulted in human exposures primarily through
agricultural activities and fish consumption. Although the human exposure pathway was largely
interrupted as a result of 2008 interim containment measures, these measures are not permanent.
Therefore, the GVN has requested U.S. assistance with environmental remediation at this site to
eliminate further human and wildlife exposure to dioxin.

Data from studies conducted from 1997 to 2010 by the 10-80 Division of the Ministry of Health, the
Vietnam Academy of Science and Technology (VAST), the Ministry of Natural Resources and
Environment (MoNRE), MND, Office 33, the USEPA, Hatfield Consultants (Hatfield), and USAID, have
been used to characterize the level and extent of dioxin contamination at the Da Nang Airport. Dioxin
hotspots identified at the Da Nang Airport are primarily located in the northern portion of the Airport
property (Figure 1) and include the following:

e |.| ha former Mixing and Loading Area (MLA)

e 1.8 ha former Storage Area (SA)

e 3.3 ha Drainage Ditch

e |.9 ha Area between Drainage Ditch and Eastern Wetland (formerly Eastern Hotspot)
e 10.8 ha Sen Lake and Eastern Wetland

e 0.3 ha former Pacer Ivy Storage Area (PISA)

Using the GVN dioxin cleanup goals for soil and sediment, the remediation effort will need to address
an estimated volume of 72,900 cubic meters (m3) of contaminated material in the six hotspots at the
Airport. Table | provides the estimated excavation volume (m3) and footprint (square meters [m?]) for
each hotspot and Table 2 provides the maximum and average dioxin concentrations for each hotspot.
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Table 1: Volume and Area of Contaminated Material

Hotspot Volume (m3) Area (m?)
Mixing and Loading Area 13,200 11,000
Storage Area 10,700 17,500
Drainage Ditch (soil) 6,700 24,600
Drainage Ditch (sediment) 3,700 8,300
Area between Drainage Ditch and Eastern Wetland 6,000 18,700
Sen Lake and Eastern Wetland 31,100 107,900
Pacer Ivy Storage Area 1,500 3,400
Total 72,900 191,400

Reference: USAID, November 2010.

Table 2: Maximum and Average Concentrations of Contaminated Material

Hotspot Maximum 2,3,7,8-TCDD  Average 2,3,7,8-TCDD (as

(as TEQ) Concentration = TEQ) Concentration (ppt)
(ppt)

Mixing and Loading Area 365,000 17,500

Storage Area 106,000 9,000

Drainage Ditch 13,100 5,600 (soil), 3,700 (sediment)

Sen Lake, Eastern Wetland,

and Area between Drainage 6,820 1,400

Ditch & Eastern Wetland

Pacer Ivy Storage Area 20,600 1,300

Reference: USAID, November 2010.

In 2008, USAID launched its environmental health and remediation program. In 2009, this included the
initiation of a comprehensive EA, required by US law for projects of this nature. Concluded in June
2010 and provided to the GVN on July 26, 2010, this EA evaluated four remedial alternatives for the Da
Nang Airport: No Action, Passive Landfill, Active Landfill, and In-Situ/In-Pile Thermal Desorption
(ISTD/IPTD). The EA findings show:

The thermal treatment alternative (i.e., IPTD) has the highest treatment effectiveness, the highest
implementability, the lowest potential environmental impact, and a cost in roughly the same range as
the other alternatives.

The Passive Landfill alternative was the most expensive option, ranked third in terms of
environmental impact, was possibly implementable in the context of the Airport, and, while effective
for containment, does not provide a final remedy.

The Active Landfill alternative was associated with the highest environmental impact, while its
effectiveness for destroying dioxin to cleanup goals is uncertain. The Active Landfill alternative is
possibly implementable in the context of the Airport although it is unclear whether it would provide
a final remedy.

1-4



Section 1
Introduction and Background

No action is not considered a viable alternative due to the high levels of dioxin contamination
present at the site and because the Airport expansion project will require removal of dioxin from
hotspot areas.

Based on the EA findings, IPTD treatment is the preferred alternative for dioxin remediation at the Da
Nang Airport.

Additional background information relating to the project site can be found in the following reports
which have been prepared prior to this design report:

Environmental Remediation at Da Nang Airport, Environmental Assessment in Compliance with 22
CFR 216 (USAID, June 2010).

Environmental Remediation at Da Nang Airport, Technical Memorandum, August 2010 Sampling
Results and Estimated Excavation Volumes (USAID, November 2010).

Environmental Remediation at Da Nang Airport, Thermal Desorption Technology Report (USAID,
November 2010).

Environmental Remediation at Da Nang Airport, Basis of Design Report (USAID, December 2010).
Environmental Remediation at Da Nang Airport, Pre-Final Design Report (USAID, February 201 1).

1.3 Goals and Objectives

The objective of this Final Design Report is to present the remediation project components, including
sizes, locations, configurations, and design criteria. Specifically, this design report will focus on the Dig
and Haul component of the project. However, general background information relating to the IPTD
treatment system component will also be presented.

This Final Design Report presents information on the following:

Phased implementation of the remediation project;

Lateral and vertical extents of the contaminated soil/sediment excavation areas;
Sequencing of excavation activities and construction;

Location of site access and haul routes;

Location, size, and configuration of the IPTD pile structure;

Design of the perimeter containment system for the IPTD pile structure;
Location, footprint, and configuration of IPTD laydown area;

Anticipated schedule and sequencing of activities;

Information relating to the IPTD system concept;

Constructability and coordination issues; and

Estimated construction cost.
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1.4 Project Implementation
1.41 Primary Components

IPTD is planned for implementation to treat soil and sediment contaminants of concern (primarily
dioxins) that are present due to handling of Agent Orange at the Da Nang Airport in Vietnam. The
remediation project can be separated into three primary components:

e Dig and Haul
e |IPTD pile structure
e |IPTD treatment system

The implementation of these components will be awarded to two separate contractors: a Dig and Haul
Contractor, who is responsible for the first two components, and an IPTD Contractor, who is
responsible for the third component.

The design elements to be constructed by the Dig and Haul Contractor are presented in this design
report (Sections 3 and 4) and have been developed into detailed construction documents, including
drawings and technical specifications. The responsibilities of the IPTD Contractor will be defined in
separate documents. However, general discussions of the IPTD treatment system are provided for
informational purposes (Section 5).

1.4.2 Phasing

A two-phased approach will be utilized to implement the project and incrementally treat the
contaminated soils and sediments. This phased approach will result in the individual treatment volumes
being more manageable, reduce the amount of land required to house the treatment system, and
decrease implementation costs through the reuse of equipment and material.

For Phase |, approximately one-half of the contaminated material will be excavated, hauled, and placed in
the IPTD pile structure for treatment. Following Phase | treatment by the IPTD contractor, the treated
soils and sediments will be removed from the IPTD pile structure and stockpiled on-site in designated
areas. The remaining contaminated soils and sediments will be excavated and used to refill the IPTD pile
structure. After completion of the Phase Il treatment, the treated soils and sediments will be removed
and the IPTD pile structure will be dismantled.

More detail relating to the phased approach is provided in the project implementation schedule
discussion in Section 6.
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Section 2 Site Conditions

2.1 Existing Conditions

The remediation project is primarily located at the northeastern corner of the Da Nang Airport. As
shown on Figure 2, the site is situated east of the runway, north of the apron and terminal area, and is
bounded on the east and north by the Airport perimeter ring road. While most of the project work
will be performed in this area, a relatively small amount of contaminated soil excavation will be
occurring in the southwest corner of the airport property at the former PISA (Figure 1).

The project area consists of relatively flat land with wetlands, small ponds and lakes. While portions of
the area were utilized decades ago to house military facilities, the area is now generally overgrown with
brush and vegetation. Several drainage ditches cross the area from the main airport area towards Sen
Lake. An asphalt service road crosses to the north of the MLA and SA to provide access to the western
side of the airport property. However, as part of the Runway |7L extension activities, this road will be
abandoned in the near future.

Several areas within the Airport will have contaminated soil or sediment excavated and treated as part
of the project. These areas are discussed below.

2.1.1 Mixing and Loading Area

The Mixing and Loading Area (MLA) is located immediately to the north the Airport taxiway and apron
and to the east of the runway. The extent of the contaminated soil in the MLA is approximately | 1,000
m? and the area is currently covered with a concrete protective covering that was installed as part of
interim containment measures (Photographs | and 2, Appendix A). This concrete covering will be
removed and disposed of off-site, in accordance with applicable requirements, or reused on-site prior to
initiating excavation. The estimated excavation depths in the MLA range from 60 to 300 centimeters
(cm), which corresponds to a contaminated soil volume of 13,200 m3. The MLA drains to the north and
into the drainage ditch that leads to Sen Lake.

2.1.2 Storage Area

The Storage Area (SA) is located north of the MLA and immediately to the east of the Airport runway.
Soil excavation activities in the SA will cover an area of approximately 17,500 m2, extend to depths
between 43 and 83 cm, and will result in the removal of about 10,700 m3. The SA is largely barren with
sparse vegetation growth (Photographs 3 and 4). The surface drainage for the SA is towards the east
into the drainage ditch that leads to Sen Lake.

2.1.3 Drainage Ditch

The Drainage Ditch conveys stormwater from the northeastern portion of the Airport to Sen Lake.
The ditch begins at the MLA (Photograph 5), flows northward to the east of the SA (Photograph 6) and
west of the Area between the Eastern Wetland and Drainage Ditch, before terminating at a weir
structure at Sen Lake. Runoff from the MLA and SA has resulted in the Drainage Ditch having
contaminated sediments and soils. The Drainage Ditch is heavily vegetated with grasses and brush.
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Approximately 3,700 m3 of sediments over an area of 8,300 m2 and to depths of 45 cm will be removed.
Adjacent to the main flow way of the ditch, an additional 6,700 m3? of contaminated soils to a depth of 27
cm will also be excavated.

2.1.4 Sen Lake and Eastern Wetland

Sen Lake and the Eastern Wetland are located at the northeast corner of the Airport property and are
bounded to the north and east by the ring road and to the west by the runway (Photographs 7 and 8).
Sen Lake serves as the stormwater management basin for the northeast portion of the Airport. Water
depths in Sen Lake fluctuate between the wet and dry seasons. During the dry season, which is when
construction activities will be occurring, the water depth may reach 1.5 to 2 meters (m). The Eastern
Wetland receives runoff from the east side of the Airport and provides additional water storage capacity
during the wet season as it is hydraulically connected with Sen Lake.

The estimated contaminated sediment volumes to be removed from Sen Lake and the Eastern Wetland
are on the order of 22,600 and 8,500 m3, respectively. The excavation area for Sen Lake is
approximately 62,800 m2 and is anticipated to extend between || and 42 cm in depth. The Eastern
Wetland excavation covers approximately 45,100 m2 to depths of 19 cm.

2.1.5 Areabetween Eastern Wetland and Drainage Ditch

The Area between Eastern Wetland and Drainage Ditch contains a mixture of heavy brush and grasses,
small ponded areas, and cleared areas (Photograph 9). The extent of the contaminated soil is
approximately 18,700 m2 to depths of 32 cm, which corresponds to a contaminated soil and sediment
volume of 6,000 m3.

2.1.6 Pacer Ivy Storage Area

As indicated on Figure |, the Pacer Ivy Storage Area (PISA) is located in the southwest corner of the
Airport property. The PISA has both heavy vegetation and paved surfaces (Photograph 10). Soil
excavation activities in the PISA cover an area of approximately 3,400 m2, extend to depths of 45 cm,
and will result in the removal of about 1,500 m3.

2.2 Surveying and Mapping

CDM contracted surveying services with Midland Geological and Geophysical Branch (Midland) in Da
Nang to collect field information to be incorporated into the design. The data includes topographic and
bathometric surveys; locations of utilities, pipes, conduits, valves, and appurtenances; locations and
elevations of drainage structures; building and structure locations; and survey control monuments and
benchmarks. The data was provided electronically in the VN-2000 coordinate system.

2.3 Site and Subsurface Conditions
Excavation Area

The excavation area is comprised of the six (6) areas described in Section 2.| and as shown in Figures |
and 2. Generally, these areas consist of sandy and silty sediment and soil containing organic material and
have relatively high in situ moisture contents. These areas will be dredged or excavated and the
removed material will be allowed to drain, mechanically dewatered, or amending with drying agents
before it is placed in the treatment area.
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Pile Structure Area

The pile structure area is located approximately 450 m southeast of Sen Lake, the largest of the
excavation areas. The groundwater level at the pile structure area was observed to be very shallow at
the time of the field explorations. For this reason, the temporary pile structure will be constructed at
or above grade, following the stripping of the topsoil layer.

2.3.1 Regional Geology

The site is generally characterized by low-laying coastal plains and wetlands. The subsurface conditions
consist of alluvial deposits formed during the Holocene Epoch of the Quaternary Period. General
geologic references indicate that the area was formed by folded belts as a result of tectonic plate
movement during the early and late Triassic Period. Beneath the upper soil layer is a deposit formed
during the Pleistocene Epoch, which overlays fractured bedrock of the Cambrian-Ordovician Period of
the Paleozoic Era.

The project site is located in a region bordered by the South China Sea. This location is susceptible to
typhoons and flooding, typically within the months between May and January, as well as tsunamis
generated from movement of oceanic tectonic plates.

2.3.2  Subsurface Investigation Programs
Previous Test Borings (Airport Vicinity)

Previous test borings performed at the Da Nang Airport and the area surrounding the airport between
August 10, 2006 and July I, 2009 were obtained and are provided in Appendix D. Ten (10) borings (BH-
| through BH-10) were drilled to depths ranging from 10 m to 50 m below grade. The approximate
location of these test borings is shown in the figure provided in Appendix D.

Excavation Area Borings

As described in Section 2.1, there are six (6) areas to be excavated that are classified as sediment
material or soil. The Sen Lake and Eastern Wetlands excavation areas contain predominantly sediment,
while the remaining four (4) excavation areas, with the exception of the central portion of the drainage
ditch, contain predominantly soil. Numerous samples were taken from the excavation areas between
1997 and 2010. The logs of most of the samples obtained are not in CDM’s possession. As part of the
January 2010 sediment and soil sampling program conducted by CDM, eight (8) borings (SAP 601 to 607
and SAP 610) were drilled to depths up to 2.1 m below grade. The locations of the borings are shown
on drawings C-4 and C-5. A copy of the descriptions of the samples obtained from this drilling program
is included in Appendix E.

The data collected from these previous two drilling programs were reviewed for this report.

Recent Test Boring Program (Pile Structure Area)

Nine (9) borings (B-1 through B-9) were drilled by Midland to investigate the subsurface conditions
within the estimated limits of the pile structure area and along the perimeter of the proposed facility
where the proposed support facilities will be located. The boring location plan is provided in Figure 3.
Test borings B-1 to B-3 were drilled to a depth of 40 m below existing grade, while test borings B-4 to
B-9 were drilled to a depth of 20 m below existing grade. The test borings were drilled between
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November 12 and November 29, 2010. The test borings were drilled using a spindle type drilling
machine employing rotary drilling methods. A copy of the recent test boring logs is provided in
Appendix F.

At all test boring locations, split-spoon samples were collected at 1.5 m intervals. Split-spoon samples
were collected in accordance with local standards based upon ASTM D 1586 (using a 50mm outside
diameter [O.D.] sampler, driven 600 millimeters (mm) by blows from a 63.5 kilogram (kg) hammer
falling freely for a 762 mm). The number of blows required to drive the sampler each 150 mm
increment was recorded and the Standard Penetration Resistance (N-value) was calculated as the sum of
the blows over the middle 300 mm of penetration. Refusal was encountered in some sample intervals in
test borings B-1 through B-3 and is defined as less than 100 mm of penetration for 60 blows from a 63.5
kg hammer. When a refusal condition was encountered, the number of blows with the corresponding
depth of penetration was recorded. Representative soil samples from each split spoon were collected
and stored in jars for subsequent review and laboratory testing.

Undisturbed sampling of fine-grained (cohesive) soils was conducted at selected locations using a
standard Shelby tube sampler and in general accordance with ASTM D1587.

Bedrock was cored in one (1) test boring (B-3). Rock coring was conducted with an NX core barrel in
accordance with ASTM D2113. Rock core samples were classified in the field and the rock descriptions
included percent recovery, and rock quality designation (RQD). The RQD was calculated for the core
run by dividing the total length of the rock core segments longer than four inches over the total length
of the core run.

When possible, groundwater levels at the recent test boring locations were estimated from the
condition of the samples obtained and by the observed water levels within the borehole at the time of
drilling. All boreholes were backfilled upon completion with drill cuttings.

2.3.3 Laboratory Testing

Excavation Area

The majority of the testing performed on the sediment and soil samples from the excavation areas was
conducted for analytical parameters. Forty-five (45) samples obtained from the excavation areas had
physical testing performed. Laboratory testing included the following tests:

e Eight (8) moisture content tests performed in accordance with ASTM D2216;

e Forty-five (45) grain size (mechanical sieve and hydrometer) analyses performed in accordance with
ASTM DA422;

e Two (2) organic content tests performed in accordance with ASTM D2974; and
e Two (2) compaction tests performed in accordance with ASTM D698.

Results of the physical laboratory testing of the material from the excavation areas are summarized in
Table 3.
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Table 3. Excavation Area Laboratory Test Results
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Pile Structure Area

Selected representative soil samples obtained during the recent subsurface exploration program were
submitted for geotechnical laboratory testing. Seventy-nine (79) soil samples from various locations and
depths were tested. Laboratory testing included the following tests:

o Fifty-five (55) moisture content tests performed in accordance with ASTM D2216;

o Eighteen (18) grain size (mechanical sieve and hydrometer) analyses performed in accordance with
ASTM D422;

o Sixty-three (63) Atterberg limit tests performed in accordance with ASTM D4318;

e Twenty-seven (27) unconfined triaxial compressive strength tests performed in accordance with
ASTM D2166; and

e Three (3) consolidation (incremental loading) tests performed in accordance with ASTM D2435.

The purpose of conducting these tests was to assist with the soil classification and to assess soil
parameters to be used in engineering analyses. Results of the geotechnical laboratory testing are
summarized in Tables 4a, 4b, 4c. The complete geotechnical laboratory test results are included in
Appendix G.

2.3.4  Subsurface Conditions
Excavation Area

Subsurface conditions at the excavation area described in this section are based upon the test borings
conducted as part of the January 2010 sampling program. Test borings drilled in the excavation area
indicated that the sediment and soil predominantly consisted of yellow to gray fine to medium SAND,
with varying amounts of silt and clay and varying amount of organic material. Standard Penetration Test
(SPT) data is not available from the sampling locations.

Pile Structure Area

Subsurface conditions at the proposed pile structure described in this section are based upon the test
borings and laboratory testing conducted as part of the recent test boring program. Test borings drilled
at the project site generally encountered topsoil underlain by sand, silt and clay, weathered rock and
bedrock. The types and depths of materials found in each boring are presented in Table 5. Subsurface
profiles interpreted from the recent test boring logs are included in Figures 4 and 5.

Topsoil

Topsoil was encountered at all boring locations during the exploration program. The material generally
consisted of yellow to gray loamy CLAY and fine SAND, with unidentified amounts of gravel, brick and
concrete. The thickness of this layer ranged from about 0.5 m to 1.0 m. SPT N-Values were not
recorded during sampling through this layer.

Clayey Sand

The Clayey Sand stratum was encountered at all test boring locations. The material typically consisted
of loose to medium dense, yellow-gray to blue-gray to red, fine to medium SAND, with varying amounts
of fine gravel, silt, and clay. The thickness of this layer ranged from 13 to 15.5 m with SPT N-Values
ranging
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Table 4a: Pile Structure Area - Summary of Geotechnical Laboratory Test Results
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Table 4a: Pile Structure Area - Summary of Geotechnical Laboratory Test Results (continued)
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Table 4a: Pile Structure Area - Summary of Geotechnical Laboratory Test Results (continued)
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Table 4a: Pile Structure Area - Summary of Geotechnical Laboratory Test Results (continued)
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Table 4b: Pile Structure Area - Summary of Unconfined Compression Tests
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Table 4b: Pile Structure Area - Summary of Unconfined Compression Tests (continued)
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Table 4b: Pile Structure Area - Summary of Unconfined Compression Tests (continued)
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Table 4c: Pile Structure Area - Summary of Consolidation Test Results
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Table 5: Summary of Subsurface Exploration Program
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Figure 4: East-West Subsurface Profile A-A’
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Figure 5: North-South Subsurface Profile B-B’
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from 5 blows per 30 cm (bl/30cm) to 17 bl/30cm with an average value of 9 bl/30cm at the boring
locations.

Silt and Clay

The Silt and Clay stratum was encountered at all test boring locations. The material typically consisted
of stiff to very stiff, yellow-gray to blue-gray, SILT, with varying amounts of fine to medium sand and clay,
and trace fine gravel. The thickness of this layer was approximately 12 m in test boring locations where
the layer was fully penetrated (boreholes B-1 through B-3), and greater than 4 m in locations where the
layer was not fully penetrated (boreholes B-4 through B-9) with SPT N-Values ranging from || bl/30cm
to 28 bl/30cm with an average value of 20 bl/30cm at the boring locations.

Weathered Rock

The Weathered Rock stratum was encountered at three (3) of the test boring locations (boreholes B-|
through B-3). The material typically consisted of dense to very dense, yellow-gray to glue-gray to beige,
weathered SHALE, with unidentified amounts of gravel and silt and clay. The thickness of the layer
ranged from 7 to greater than |4 m with SPT N-Values ranging from 38 bl/30cm to >60 bl/30cm with an
average value of >60 bl/30cm at the boring locations.

Bedrock

Bedrock was cored at one (1) of the test boring locations (borehole B-3), where three (3) cores were
taken. The material was identified as blue-gray, highly weathered, SHALE, with core recoveries for
cores Cl, C2 and C3 of 15%, 18% and 20%, respectively. The RQD of cores Cl, C2 and C3 were 0%,
10% and | 1%, respectively.

2.3.5 Groundwater Conditions

Groundwater levels were measured at all test boring locations upon completion of the test boring. The
recorded groundwater levels ranged between 0.45 and 2.70 m below grade. However, with the rotary

drilling method, these groundwater level readings may not be accurately measured due to the presence

of the drilling fluids in the borehole.

2.3.6  Expected Variations in Subsurface Conditions

Interpretation of general subsurface conditions presented herein is based on soil and groundwater
conditions observed at the recent test boring locations conducted for this study. However, subsurface
conditions may vary between exploration locations. If conditions are found to be different from what is
indicated herein, recommendations contained in this design report should be reevaluated by CDM and
confirmed in writing.

Groundwater levels can be expected to change with season, temperature, and construction activities in
the area, as well as other factors. Therefore, groundwater conditions at the time of construction may
be different from those found during the exploration program.

2.4 Future Development

As part of ongoing construction and planned development activities, the Da Nang Airport will be
expanding their facilities. MAC has provided the Da Nang Airport development plans for Year 2015 and
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Year 2025, copies of which are provided in Appendix B. The following activities in the project area are
planned:

e Year 2015: The apron and taxiway will be constructed over the MLA, SA, and southern portion of
the Drainage Ditch. The Area between the Eastern Wetland and Drainage Ditch, Eastern Wetland,
and areas up to eastern Sen Lake and the perimeter ring road will be developed for various
buildings, parking, and roadways. The northern portion of the Drainage Ditch and southern edges
of Sen Lake are being reserved for expansion of airplane parking.

e Year 2025: The northern portion of the Drainage Ditch and southern edges of Sen Lake will be
developed for airplane parking.

To account for these planned activities, the remediation project will take into consideration the timing
of these events and utilize site restoration that is in line with the future intended use of the site, as
discussed in Section 3.
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3.1 Introduction

The “Dig and Haul” component of the project involves the construction of the IPTD pile structure and
the excavation, transport, and placement of contaminated soils/sediments in the structure. Discussions
relating to the phasing and sequencing requirements, excavation and handling of contaminated soils and
sediments, and other activities associated with dig and haul are presented in this section. The IPTD pile
structure is discussed in Section 4.

3.2 Excavation Phasing and Volumes

A detailed evaluation and determination of the extent of contaminated soils and sediments at the Da
Nang Airport is presented in “Technical Memorandum: August 2010 Sampling Results and Construction
Volumes” prepared by CDM, dated November 2010 (Tech Memo). These extents were subsequently
revised in January taking into consideration: (1) Tier IV analyses completed on material located between
the Drainage Ditch and the Eastern Wetland; and (2) the delineation between sediment and soil which
was reassessed as part of satellite imagery mapping exercises and has indicated a larger sediment area.
As a result, material that was previously meeting the cleanup standards for soil (<1,000 ppt) is now
classified as sediment and exceeds the sediment cleanup standards (150 ppt). The minimum lateral
extents and excavation depths established as part of these assessments are presented in Figure 6.

As discussed in Section |.4, the contaminated soils and sediments will be treated in two phases with the
goal of having each phase being approximately equal in volume. The contaminated locations and
anticipated volumes to be excavated for each phase are presented in Tables 6 and 7. Calculations for
the determination of the phasing are provided in Appendix C.

As indicated, there are two volume quantities presented in the tables. The “minimum volume”
corresponds to the quantity determined in the Tech Memo and January revisions and is solely based on
the excavation areas and depths. An “adjusted volume” is also provided to offer a more realistic
estimate for what could be excavated. These quantities include a 10 percent increase to account for
unforeseen pockets of contamination that may be encountered during excavation. Also, an additional
volume has been added to take into consideration construction tolerances, accuracies of equipment, and
simplified excavation plans in areas with varying ground surface. These factors contributed to additional
increases of approximately 9 percent.

Table 6: Phase | Excavation Locations and Volumes

Location Minimum Volume (m3)  Adjusted Volume (m3)
Mixing and Loading Area 13,200 15,100

Storage Area 10,700 12,700

South End of Drainage Ditch 5,700 7,200

South End of Eastern Wetland 3,700 4,600

Pacer Ivy Storage Area 1,500 1,900

Total 34,800 41,500
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Figure 6: Contaminated Soil and Sediment Excavation Limits and Depths
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Table 7: Phase Il Excavation Location and Volumes
Location Minimum Volume (m3)  Adjusted Volume (m?)
Sen Lake 22,600 26,200
North End of Eastern Wetland 4,800 5,900
North End of Drainage Ditch 4,700 6,000
Are'fl Betwgen Eastern Wetland and 6,000 7.500
Drainage Ditch
Total 38,100 45,600

3.3 Components

The locations of the excavation areas, proposed IPTD pile structure, and anticipated haul routes are
provided on the site layout contained in Figure 7, and in more detail on the design drawings.

The primary activities to be performed under the dig and haul include the items discussed below.

3.3.1 Site Preparation

Prior to initiating excavation and hauling of the contaminated soils and sediments, site preparation
activities will first need to be implemented.

Unexploded Ordnance (UXO) Clearance. All existing UXO within the project area will need to be
detected and cleared prior to the commencement of any project activities. As discussed in Section 6, in
order to meet the anticipated project schedule, it will be necessary to have the UXO clearance
performed prior to contractor mobilization.

Surface Water Control. The project work area will be set up by establishing surface water runoff
diversions around the main project work areas and installing erosion and sediment control measures.
These activities are aimed at minimizing the amount of water coming in contact with the project area
and to control sediment-laden runoff from leaving the construction areas. The erosion and sediment
control measures are discussed in more detail in Appendix |.

Site Clearing. Under normal conditions, site clearing would include clearing vegetation and the associated
stumps and roots (i.e., grubbing) prior to starting excavation. However, due to the presence of
contaminated soils and sediments, the vegetation will only be cleared down to the ground surface. This
cleared surface vegetation will be removed from the site and disposed of in accordance with local laws
and regulations. The remaining stumps and roots will be removed as part of the excavation, mulched,
and mixed in with the contaminated soils and sediments that are placed in the IPTD pile structure for
treatment.

Demolition. All existing man-made items interfering with construction or indicated on the drawings for
demolition are to be removed and disposed of in accordance with applicable local laws and regulations.
Prior to removal from the site, demolition items located in hotspots shall be cleaned to remove
potential contaminated soils and sediments. Concrete items may be broken up and used as beneficial fill.
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Figure 7: Proposed Site Layout
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The items to be demolished will typically include concrete pads, roadway pavement, ditch linings,
fences/walls, culverts, and other debris. As part of the design process, the structures identified below
were evaluated as to whether or not they should be demolished:

e MLA Concrete Covering: The concrete covering over the MLA will be removed to enable of
excavation of the underlying contaminated soil.

e SA Sediment Basins: The sediment basins were installed to filter runoff leaving the SA and capture
contaminated sediment. Since the contaminated soil in the SA will be removed, the sediment basins
will no longer be necessary and, as a result, will be demolished.

e Drainage Ditch Lining: The drainage ditch from where it leaves the MLA to its discharge into Sen
Lake is provided with a concrete lining. However, since there is uncertainty regarding the lining’s
structural integrity, continuity, and the presence or not of contaminated sediment below the lining,
it has been decided that the lining will be demolished.

e Drainage Ditch Discharge Weir: The concrete weir located at the discharge into Sen Lake was
constructed within the past several years. Considering the size and mass of the structure and
typical construction practices, significant excavation was likely required to provide a firm, solid base
for the structure. During this process, contaminated material would have been removed.
Therefore, the concrete weir structure will not be removed during project activities.

e Eastern Concrete Channel: The concrete channel located on the east side of the site at the south
end of the Eastern Wetland was constructed within the past several years. Considering the depth
of the channel in relation to the surrounding ground surface elevations, significant excavation was
required to construct the channel. During this process, contaminated material would have been
removed. Therefore, the concrete channel will not be removed during project activities.

Excavation Material Dewatering. A temporary storage and dewatering pad covering approximately 4,400
m2 will be constructed in the vicinity of the excavation area. This temporary facility is intended to allow
water to drain from the dredged and excavated sediment and soil before being stockpiled at the pile
structure. The dewatering area will be graded and constructed such that the excess water from the
excavated material will drain to a sump. If sampling indicates that contaminants are present above the
action levels presented in the Site-Wide Sampling and Analysis Plan, the water will be treated prior to
discharge back into Sen Lake.

3.3.2 Site Access Road Construction

Based on discussions with MAC, the existing site entrance and service road shown on Drawing G-3 will
only be available for the contractor’s use for the first couple months of construction. At that time, the
Airport intends to begin construction activities associated with the expansion of the taxiway and apron.
As a result, a new site access road will need to be constructed as part of the remediation project for
use after the first couple months. The new site access road will be from the Airport ring road and will
approach the pile from the east as shown in Figure 7 and Drawing C-12. The road will be provided with
a granular driving surface and will remain in place following completion of the project. Three |-m
diameter culverts will be provided beneath the road to provide stormwater conveyance from the south
to Sen Lake. Since portions of the new road will cross contaminated sediments in the Eastern Wetland,
it will be necessary to initiate excavation activities in this area in the early stages of the project.
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3.3.3 Excavation and Hauling of Soils and Sediments

As discussed in Section 3.2, the contaminated soils and sediments will be excavated in two phases for
placement and treatment in the IPTD pile structure. The proposed excavation plans for Phase | and
Phase Il are shown on Drawings C-4 to C-6 and C-7 to C-9, respectively. The areas and depths
indicated are the anticipated minimum extents that will need to be removed. These extents may need
to be adjusted based on conditions encountered during excavation, such as deeper pockets of
contamination, and the results of confirmation sampling performed by USAID’s Construction
Management Contractor.

Phase | (Drawings C-4 to C-6)

For Phase |, excavation activities will focus on the MLA, SA, south end of the Drainage Ditch, south end
of the Eastern Wetland, and the PISA. A primary reason for performing these locations first is to make
the area available to MAC such that they can begin construction of taxiways and aprons in the area.

It is important to note that it will be necessary to perform the excavations of the contaminated
locations that are at higher elevations prior to those at lower elevations in order to prevent
recontamination from sediment laden stormwater runoff. Specifically, the required orders of excavation
for Phase | include the following:

e MLA before the Drainage Ditch
e SA before the Drainage Ditch

Phase Il (Drawings C-7 to C-9)

Excavation activities for Phase Il will include the north end of the Drainage Ditch, north end of the
Eastern Wetland, Sen Lake, and the Area between the Eastern Wetland and Drainage Ditch. In order to
prevent recontamination from runoff, the required orders of excavation for Phase Il include:

e Area between Eastern Wetland and Drainage Ditch before the Drainage Ditch, Eastern Wetland,
and Sen Lake

e FEastern Wetland before Sen Lake

e Drainage Ditch before Sen Lake

Sediment Removal

The removal of sediment from Sen Lake and the Eastern Wetland can be performed under two possible
operating conditions. These include an “in-the-dry” condition, where the water is removed from the
lake/wetland to facilitate the use of conventional construction equipment, and a “wet” condition, where
the water remains and equipment operating from the water surface is used.

For an “in-the-dry” condition, temporary cofferdams, such as Port-A-Dams or Aqua Bladder Dams,
would need to be used to isolate an area and facilitate removal of the standing water in the lake. Under
this condition, the excavation of sediments from Sen Lake would be expected to proceed as follows:
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e Install temporary cofferdams to isolate an area of the lake. Since Sen Lake still needs to be used for
stormwater management, the maximum allowable area to be isolated at any one time will be limited
to 3 ha, or approximately one-third of the contaminated sediment area.

e  Water from the isolated area will be pumped into the remaining portion of Sen Lake. The pumping
rate will be controlled to ensure that the flow rate of pumped water does not exceed the
conveyance capacity of the Sen Lake outlet.

e Sediment will be excavated from the isolated area using conventional construction equipment (i.e.,
dozers and backhoes) and transported to a temporary storage and dewatering area, which will be
located on the adjacent bank of Sen Lake.

e This process will be repeated with the remaining parts of Sen Lake.

e It may be necessary to temporarily divert water entering the Eastern Wetland (and, therefore, the
eastern part of Sen Lake) when the eastern part of Sen Lake is drained and excavated.

o After removal of the contaminated sediments, the temporary cofferdams will be removed and the
drainage system restored to previous conditions.

In a “wet” condition, the water in the lake and wetland would remain. Sediment removal would be
performed from equipment floating on the water, such as dredges or excavators sitting atop barges.
Under these conditions, the removed material will be extremely wet and have a slurry consistency. This
will require additional effort and land area to process the material properly and remove excess water.

For either an “in-the-dry” or “wet” condition, it will be necessary to adequately drain the sediments
such that they can be handled more easily and be placed and compacted in the IPTD pile structure. The
sediments will be temporarily stockpiled and allowed to gravity drain, be mechanically dewatered, or
amended with drying agents. Water drained from the sediments will be monitored, treated if necessary,
and discharged into the adjacent water body from which they were removed.

The dig and haul contractor will be allowed the opportunity to utilize an “in-the-dry” or “wet”
approach. By not placing restrictions on their means and methods of how to perform the task, the
contractor will be able to select what they believe is a more cost effective approach to sediment
removal. However, the contractor will still be required to submit a proposed sediment removal plan
that describes the means and methods of removal, dewatering, and transport as well as coordination
with confirmation sampling.

Hauling of Materials

Once adequately drained to meet the moisture contents required by the Project specifications, the
contaminated soils and sediments will be transported to the IPTD pile structure. The anticipated haul
routes are shown on Figure 7. Material being hauled from the PISA will need to be transported along
the existing Airport service roads on the west side of the property and on the ring road around Sen
Lake. Truck traffic will need to be coordinated with the Airport so as to not interfere with their
operations.

3.34 Site Restoration

With the exception of Sen Lake and the Eastern Wetland, the excavations resulting from the removal of
contaminated soils and sediments will be backfilled with clean fill material to meet the existing ground
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surface. In order to reduce the potential for accumulation of water in the excavations and eliminate
safety hazards, backfilling activities will commence once an area has been excavated and confirmation
sampling has verified the necessary removal of contaminated material. Since a borrow source is not
available on the Airport property, clean fill material will need to come from an off-site source.
Approximately 45,000 m3 of fill will be needed for backfilling of excavations.

Since the Airport will be developing these areas, the fill material will need to meet physical properties
and placement criteria to support the future use activities. These requirements will be provided in the

technical specifications.
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4.1 Introduction

The “IPTD pile structure” is the containment device to hold the contaminated soils and sediments for
treatment. The construction of this device, in addition to the adjacent laydown area, will be included in
the responsibilities of the dig and haul contractor. Once completed, the IPTD pile structure and
laydown area will be provided to the IPTD contractor for the installation, operation, and monitoring of
the IPTD treatment system.

4.2 Location and Size

As shown on Figures 7 and 8, the IPTD pile structure is centrally located to the contaminated soils and
sediments. It is situated west of the Eastern Wetland, south of the Sen Lake, and east of the Drainage
Ditch, MLA, and SA.

The IPTD pile structure location is somewhat confined due to adjacent wetlands, drainage features, and
contaminated soils/sediments. As a result, the location of the IPTD pile structure was selected for
several reasons, including:

e The haul distances from the contaminated areas will be minimized since it is centrally located.

e A large portion of the area does not have contaminated soils or sediment. As a result, construction
of the structure can begin immediately and not be delayed for the removal of contaminated material.

e The existing ground surface is at a higher elevation than the areas to the north and east, which are
prone to flooding during the rainy season. This will reduce the amount of fill material that would be
required to establish a working surface that is above the flood levels.

e The location meets the setback requirements from the airport runway and height limitations based
on the Federal Aviation Administration (FAA) Advisory Circular 150/5300-13.

Since treatment will be occurring in two phases, the IPTD pile structure has been sized to accommodate
approximately one-half of the total volume of the contaminated soils and sediments. The interior
dimensions of the treatment cell are 6 m in depth by 70 m in width. The length of the treatment cell
will be determined during construction by the actual volume of material excavated. Based on the
adjusted volumes presented in Tables 6 and 7, it is anticipated that the length of the cell may reach up to
105 m. Calculations for the sizing of the cell are provided in Appendix C.

It should be noted that the associated heating equipment and electrical distribution systems discussed in
Section 5 will be designed to accommodate this volume fluctuation. The volume will be accommodated
by simply lengthening or shortening the pile and adding or subtracting additional heaters, rather than
making the pile taller. In this way, heaters and heater casings can be designed and fabricated prior
to/during pile construction rather than waiting for the pile to be complete to determine the final heater
and electrical designs.



Figure 8: Proposed Layout of IPTD Pile Structure
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4.3 IPTD Pile Design Criteria

Contaminated soil/sediment collected from designated source areas will be placed in an engineered pile
structure designed for IPTD remediation. Given the volume and the spatial distribution of the impacted
soil/sediment, the material will be excavated, placed and treated in two separate treatment cycles.
Major design constraints and considerations for the soil pile structure include the following:

o Simplicity of design to facilitate ease of construction;

o Capability of heating/treating the designated volume of contaminated soil/sediment to the minimum
target design temperature of 335°C (635°F) in batches of up to approximately 40,000 to 45,000 m3

e Waterproofing/encapsulation of pile structure to prevent water infiltration, such as from rain;
e Insulation to minimize heat losses through top, sides and bottom of the pile structure;

e Reusability of the pile structure and insulation for a second treatment cycle;

e Physical limitations, such as pile structure location, footprint size, and height restrictions;

e Pile base slab which needs to be strong, raised, sloped to drain;

e Materials of construction considerations — resistance to high temperatures and potential acidic
conditions within pile;

e  Accessibility to top of pile for equipment installation and maintenance;

e Operational considerations (i.e., consolidation of placed soil, thermal expansion considerations,
etc.);

e Selection of U.S. and in-country material sources where feasible to meet the criteria of USAID;

e Facilitation of the removal of treated soil/sediment, including the potential to cool the treated
material by adding water; and

e Construction, decommissioning sequence.

These pile design considerations will require additional research, investigation and design efforts to
select appropriate construction materials and methods. Design concepts are described in subsequent
sections.

4.4 Simplicity of Design/Construction

Given the size of the treatment structure and the limited time window available in which to construct it,
the pile structure must be designed to be simple to construct. Importantly, the pile structure must the
re-usable, so the design must also consider this as a key element. Important elements of the design
include:

o Self supporting treatment cell walls;

e “Extendable” pile to accommodate potential volume changes;

e Easily installed and re-usable insulation; and

e Easily sequenced construction, including consideration that construction may be interrupted by rainy
weather conditions.
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4.5 IPTD Pile Concept

A preliminary sketch of the IPTD treatment concept is shown in Figure 9. It is anticipated that the pile
will include the following features:

e A concrete floor or base that is both vapor-and liquid-tight, poured over insulation material to
reduce heat losses during treatment. The base will be poured with a slight pitch running from the
centerline of the pile to the two sides, in parallel with the ridge in the surface cover that will be
constructed over the pile. Thus the operating thickness of the Thermal Treatment Zone (TTZ) will
be the same from centerline to either side.

e Provision for leachate collection at the bottom of the TTZ. Trench drains with sumps, overlain by a
gravel layer are envisioned, although other appropriate drainage measures may also be considered.

e Side walls, with insulating panels to reduce heat losses during treatment.

¢ An insulating vapor cap used to contain fugitive emissions and allow for exerting a slight negative
pressure on the boundaries of the TTZ.

e Heater-only wells, heater-vacuum wells and air inlet wells distributed throughout the TTZ.

e Temperature monitoring points to track the progress of heating.

Figure 9: In-Pile Thermal Desorption (IPTD) Treatment Concept

Steel Sheeting

70m : )
; Insulation

Insulated Cap ! 5 Panel

Drain Gravel Heater-Vacuum Well AirInletWell  Heater-Only Well \
Piped to Layer Existing Grade
Sump

Insulated Floor

Notto scale — Only a Subsetof Wells are Indicated

4.6 Perimeter Support System

A perimeter support system needs to be constructed to provide the necessary bearing capacity for the

walls of the IPTD treatment system. The structure of the wall should also anticipate that the soil to be

treated will be placed in lifts, that vehicular access will be necessary around and on top of the treatment
cell, that the structure must withstand severe wind and rain and that it must bear an insulated cap. The
interior treatment cell walls must also be vertical, with a tolerance of approximately +/- 0.3 m from top
to bottom. The wall construction must be able to withstand the anticipated design temperature,
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contaminant exposure, and as indicated in Figure 9, an insulation layer will be placed between the heated
pile and the support structure. A membrane liner or steel sheet will be installed between the inner wall
and the contaminated soil to ensure that contaminated vapors are not able to migrate out of the
treatment cell.

The perimeter support system will be constructed above ground and designed based on consideration
of the physical characteristics of the site, availability of local materials, constructability, performance, and
requirements needed for the operation of the IPTD treatment system. The IPTD pile structure location
is somewhat confined due to adjacent wetlands, drainage features, and contaminated soils/sediments. As
a result, it is preferable to minimize the footprint of the pile structure in order to reduce the amount of
material required to build the structure and eliminate infringement upon other areas.

The design criteria and assumptions for the perimeter support system may be summarized to include
the following items:
e An approximate overall height of 7.5 to 8.1 m, which is based on these thicknesses:

— 1.35 m thick floor, which consists of 30 cm gravel base, 60 cm insulation, |5 cm concrete
protective cover, and 30 cm leachate collection;

— 6 m thick treatment zone; and

— 0.75 m thick cover, which consists of 60 cm insulation and |5 cm concrete cover. It should be
noted that these components will be designed by the IPTD contractor and the thicknesses
indicated are assumed.

¢ A 4 m wide vehicle access route around the top of the pile structure
e Two, 4 m wide vehicle access ramps to the top of the pile structure at a maximum slope of 10%

e A perimeter slope no flatter than 2 horizontal to | vertical (2H:1V) in order to reduce the overall
pile structure footprint

e Itis desirable that the perimeter slope system be low maintenance and be capable of withstanding
the climatic conditions (i.e., rainy season)

Taking these items into consideration, two options were evaluated for the perimeter support of the
IPTD pile structure:

e Option I: Soil Embankment
e Option 2: Concrete Block Wall

Analyses of the options were performed to evaluate the anticipated geometries required for the site
conditions. Based on initial analyses findings and discussions, the concrete block wall option was further
considered and is presented in Section 4.10.

4.7 Insulation

Insulation is required to minimize heat losses through the sidewalls, top and bottom of the thermal
treatment cell to enable the TTZ to reach the target temperature of 335°C (635°F). Based on the
calculations presented in Appendix K, it is anticipated that the insulation will be required to provide an
insulation R-value of approximately R-30.
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The insulation must maintain functionality when exposed to the expected elevated temperatures in the
treatment pile. Despite the intent to provide a waterproof protective layer around the insulation layer,
the insulation itself should have a high degree of water resistance. In addition, it is preferred that the
majority of the insulation material can be reused between the two treatment cycles, which may drive
selection of the material and/or installation method.

Given the size of the pile and the volume of insulation material required, it is desirable to source
insulation material from a locally available source. The form of insulation materials may consist of a
combination of rigid insulation sheet or boards and/or bulk lightweight aggregate materials including
foam glass, lightweight expanded clay aggregate (LECA) pellets, crushed lava rock, crushed pumice stone,
vermiculite or other similar materials. It is not necessary that the same insulation be used for the
sidewalls, top and bottom.

Conceptually, the sidewall insulation would be placed in rigid panels or stackable “cells” that can be
placed and filled as the pile structure is erected. Insulation for the bottom of the pile must be capable of
sustaining the heat as well as the live loads associated with placement and removal of the soil and the
dead load of the soil pile. The heater and extraction/injection well assemblies will penetrate the surface
insulation layer. Once the cover and insulation materials are selected, the construction sequence can be
determined. It is most likely that the wells will be installed prior to placing the surface insulation and
cover; however, locally available materials and equipment may require a different approach.

4.8 Surface Cover

Pile construction and loading will commence before the start of the rainy season; however, it is possible
that it may not be completed before the start of the rainy season. There may be a temporary work
stand-down during the rainy season during which time the pile will require waterproofing to protect the
completed or partially completed pile structure from rainwater infiltration. In the event that the pile
construction/loading is not completed before the start of the rainy season, a temporary protective cover
may be utilized over all or part of the pile.

Once the soil has been leveled to the final desired height with a slight crown to aid runoff, the
permanent surface cover will be installed over the pile. The surface cover will have three functions: (a)
serve as a vapor barrier to prevent fugitive emissions; (b) provide insulation to reduce heat losses; and
(c) shed rainfall. The surface cover will consist of an insulating layer overlain by a bearing surface layer.
The surface cover must be sufficiently strong to support drilling rigs and construction vehicles such as
pickup trucks or material handlers.

The surface cover will be designed and installed by the IPTD contractor. The preliminary design
envisions a concrete surface layer. Thickness, composition (full strength or lightweight aggregate) and
installation method (poured, pumped or sprayed) of the surface cover will be determined in subsequent
design phases. A rubberized membrane, flexible mastic or other similar material may also be required
to provide a liquid tight seal on the concrete surface cover.

4.9 Laydown Area

A laydown area will be provided around the IPTD pile structure for the use of the IPTD contractor.
The area will be used to house material (well cans, heaters, pipe, wire, etc.) and equipment required for
construction and/or operation (electrical, mechanical, generators, etc.), store spare parts, and provide

4-6
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access around the entire pile structure perimeter. Where needed, fill material will be placed to
establish elevations above the flood levels. The top of the laydown area will be provided with a granular
surface to facilitate vehicular traffic in all weather conditions and sloped to drain.

4.10 Stability and Settlement Analyses

Based on draft boring logs and geotechnical laboratory test results, CDM has performed stability and
settlement analyses on two options for constructing the perimeter support for the proposed IPTD pile
structure in the northeast area of the Da Nang Airport. The containment wall options included a
concrete block wall, which consists of stacked and interlocked pre-cast concrete blocks, and an
embankment constructed of fill from locally available quarries.

The global stability and local stability of the concrete block wall was checked based on wall geometry,
loading conditions and subsurface conditions are the site. The global stability was checked using
SLOPE/W software; while the local stability was checked using a Microsoft Excel spreadsheet embedded
with typical geotechnical equations for calculating factors of safety against wall overturning, sliding and
bearing capacity. The options were designed based on minimum values of factors of safety equal to |.4
for global stability, 2.0 for overturning, 1.5 for sliding and 3.0 for bearing capacity. It should be noted
that the factor of safety for global stability was selected based on the assumption that the containment
wall will remain in place for a period of approximately two years.

The anticipated settlement of the concrete block wall was estimated based on the proposed loading
conditions and subsurface conditions. The settlement in the clayey sand layer was estimated using the
strain influence factor method proposed by Schmertmann et al. (1978), while the consolidation
settlement of the silt and clay layer was estimated using Terzaghi’s One-Dimensional Theory of
Consolidation. The total settlement of the clayey sand and silt and clay layers was estimated based on
the assumption that the containment wall will remain in place for a period of approximately two years.

4.10.1 Soil Profile and Parameter Selection

CDM generated a soil profile based on three (3) 40-meter borings (B-1, B-2 & B-3) going east to west
for the evaluation for the subsurface conditions. Groundwater levels used for the analyses were based
on water levels observed in the borings at the time of exploration completion. The summary of the test
boring program is presented in Table 5 and the test boring logs are included in Appendix F.

The engineering parameters for the soil layers and thermally treated sediment were calculated based on
geotechnical correlations with field data and on the results of geotechnical laboratory test results. The
boring location plan and the two subsurface profiles of the project site are presented in Figures 3
through 5. Table 8 presents the engineering properties used in the stability and settlement analyses.

4-7
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Table 8: Engineering Parameters used for Stability Analysis

L Unit Weight, y Strengths
ayer

(kN/m3) c (kPa) ¢ (degrees)
Clayey Sand 19.8 15 22
Silt and Clay 19.5 150 0
Weathered Rock 20.4 0 45
Bedrock 220 0 45
Cor?taminated 14.9 0 28
Sediment
Concrete Blocks 22.0 0 45

4.10.2 Analyses and Results

The stability analyses were used to calculate the minimum embankment/wall dimension resulting in a
stable configuration. The following general assumptions were made in the analyses:

® 4-meter wide access road at the top of the wall

e The thermally treated soil is free-draining and no water pressure will build up within the treated soil
mass

e The thermally treated soil is to be placed in layers at the same time the wall is constructed

e The size of the contaminated soil/sediment volume to be contained by the perimeter support
system for treatment is 7.5m high by 70 m wide by 105 m long

Concrete Block Wall Results

The concrete block wall option is stable assuming the wall is 7.5m in height, with a 4m crest, interior
slope of IH:20V from the crest to existing grade, and exterior slope of 1H:6V from the crest to existing
grade. Figure 10 presents the proposed plan and cross-section of the concrete block wall configuration.
The footprint for this option is approximately 81.18 m x 115.50 m. The total estimated quantity of
concrete blocks is approximately 29,500 blocks. The concrete block wall will be constructed in lifts as
the contaminated soil is placed. The block joints will be staggered and special blocks will be placed
perpendicular to the wall to increase the wall strength. Anticipated settlement beneath this option
ranged from 15.5 to 17.5 cm.

The calculations and results of the stability and settlement analyses are presented in Appendix H and
Appendix |, respectively.

Access Ramp

Access ramps to the top of the IPTD pile structure will be provided on two sides of the facility. The
ramps will be designed with a 10 percent incline. The ramps will be 4m wide and approximately 75m
long. The exterior side slope for the ramp will be 2H:1V.

4-8
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4.11 Proposed Sequence of Construction

The construction of the concrete block wall option will begin with the construction of the floor system.
The floor system is anticipated to consist of a concrete slab and insulation. After completion of the
floor system, the courses of blocks will be placed, offsetting each course of blocks from the course
below to ensure interlocking. The construction of the access ramp on the exterior of the concrete
block wall will be constructed in vertical lifts as the wall is being constructed. The insulation and steel
panels will be installed on the interior of the concrete block wall. The contaminated soil will be placed
in compacted lifts in order to meet desired compaction levels for treatment. After the desired height of
the IPTD pile is reached, the thermal treatment cap will be placed and the access road completed along
the crest. Following the completion of the cap the thermal wells will be installed and the treatment of
the contaminated material will begin.

Once the treatment cycle is complete, the wells will be removed. After the wells are stored, the
treated material will be removed from the pile. To facilitate the removal of the treated material, a
section of the south wall of the concrete block wall will be deconstructed to allow access for
construction equipment. The remaining three walls and south wall will remain in place for the next
treatment cycle.

The next treatment cycle will follow the basic construction sequence described above. Once well
installation is complete, the treatment of the contaminated soil will begin. During construction and
treatment phases, the erosion protection must be maintained on the exterior slopes of the berm and
repairs made as necessary.

Following the completion of the last treatment cycle, thermal treatment equipment will be removed, the
IPTD pile will be deconstructed, and the soil will be placed in borrow piles for future use at the Airport
in locations designated by GVN or the Airport. Once construction activities are complete, the site will

be seeded and erosion control measures placed to promote site stabilization.

4.12 Pile Support System Constructability

Based on the initial geotechnical evaluations, proposed configurations and construction sequences have
been developed for the two pile support systems. A summary of the advantages and disadvantages
relating to constructability issues for the two options currently being considered are presented in Tables
9 and 10.
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Table 9: Option 1 — Soil Embankment Advantages and Disadvantages

Advantages

Disadvantages

The material can be readily obtained from local sources.

Steep exterior slopes are needed which will necessitate
the placement of erosion control measures (such as rip
rap, stone, or heavy erosion control matting) and
require maintenance during the rainy season.

The same type of equipment that is being used for
placement of contaminated material in the pile can be
used for the berm construction. As a result, no lifting
or specialty equipment is needed to construct the berm.

With the addition of the soil berm, the overall quantity
of clean fill for the project may exceed 100,000 m?3,
which is the trigger level for performing an additional
EIA.

Soil can be left on-site after the project for the Airport
to use in their future construction activities.

A larger overall footprint is required which eliminates
area slated for laydown.

Since the same type of equipment can be used for the
berm and the contaminated soil placement, there is an
increased risk of cross-contamination. Need to stipulate
that equipment that can only be used for one operation
and not both.

Hauling the clean fill material from an off-site source will
increase traffic and require interaction with civil traffic
off the Airport property

A reduced volume in the pile will be available for the
Phase Il treatment since wedges of treated soil will need
to be left in the pile to stabilize the insulation panels.
Testing is still needed to determine the strength of the
treated soils and the size of the wedge that will be
required.

The soil option does not provide a means to secure the
insulation panels. Placing the insulation vertically
without the ability to anchor the panels will lead to
instability of the panels until the contaminated material is
placed against the panels.

4-10
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Table 10: Option 2 — Concrete Block Wall Advantages and Disadvantages

Advantages Disadvantages

Concrete blocks will create a smaller footprint which Additional equipment will be needed to construct the
allows for increased laydown area and easier access berm. A fork lift or small crane will be required to place
around the site. the blocks.

Clean fill material is needed to only construct the access If blocks cannot be constructed on-site, may need
ramp. The potential to surpass the EIA trigger level is  additional lead time to get blocks and traffic off-site may
not likely. be impacted.

Erosion potential will be limited to the access ramp and
will not affect the stability of the pile.

Different equipment is needed to place the concrete
blocks from what is used to place contaminated material
in the pile structure. By using different equipment types
and creating space between the contaminated material
and blocks, the potential for cross-contamination is
reduced.

Blocks could be manufactured on site to reduce lead
time and extra traffic on the surface streets.

Blocks could be reused on-site for retaining walls or
other soil retention structures. Also the block could be
crushed and used as fill.

The insulation panels can be secured to the blocks,
which will make filling and removing material in the pile
easier.

4.13 Selected IPTD Perimeter Support Option

Based upon the aforementioned analyses, material availability, quantities, cost, construction times, and
constructability issues, the concrete block wall (Option 2) was selected as the IPTD perimeter support
for implementation at the pile structure location. The recommendations presented in this report are to
be carried into the design drawings and the project specifications.
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Figure 10: Concrete Block Embankment
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5.1 ISTD/IPTD Background

TerraTherm’s proprietary In-Situ Thermal Desorption (ISTD)/ In-Pile Thermal Desorption (IPTD)
technology has been used successfully to treat numerous field-scale, demonstration, and full-scale
projects treating high-boiling organic contaminants including polychlorinated biphenyls (PCBs),
polychlorinated dibenzo-p-dioxins and furans (PCDD/Fs, or simply Dioxins) and polycyclic aromatic
hydrocarbons (PAHs). Both ISTD and IPTD utilize the same technology: thermal conduction heating
(TCH) coupled with vapor recovery, but in different geometries. Demonstration-scale projects using
this technology have included General Electric Co., Glens Falls, New York (PCBs); Missouri Electric
Works Superfund Site, Cape Girardeau, Missouri (PCBs and dioxins); US Navy BADCAT, Vallejo,
California (PCBs): and Ministry of Environment, Yamaguchi, Japan (dioxins). Full-scale projects have
included US Army Corps of Engineers, Saipan, West Pacific (PCBs); US Navy-Centerville Beach,
Ferndale, California (PCBs and dioxins); and Southern California Edison, Alhambra, California (PAHs,
pentachlorophenol and dioxins). Table || summarizes the results for the four projects that involved
treatment of dioxins in soil and sediment. Further information about each of these projects is available
from TerraTherm and the Thermal Desorption Technology Report.

Table 11: Summary of Dioxin Treatment Results Using ISTD/IPTD *?

Average Pre- Average Post-
Treatment Treatment Exhaust Gas
Target Concentration = Concentration = Concentration

Site Media (pg-TEQ/g) (pg-TEQ/g) (ng-TEQ/Nm3)
Yamaguchi, Sediment 1,800 67.75 0.000018
Japan
Alhambra, California, .
USA Soil 18,000 110 0.0071
Cape Girardeau, .
Missouri, USA Soil 6,500 3.2 0.0029
Ferndale, California, .
USA Soil 3,200 7.3 0.0055

5.2 IPTD Approach

The IPTD process utilizes conductive heating and vapor recovery to remediate soil contaminated semi-
volatile organic compounds (SVOC:s), such as dioxins. Heat and vacuum are applied simultaneously to

! Baker, R.S., Smith, G.J., and H. Braatz. 2009. “In-Pile Thermal Desorption of Dioxin Contaminated Soil and Sediment.” In:
Proceedings of the 29rd International Symposium on Halogenated Persistent Organic Pollutants (Dioxin 2009), Beijing, China, Aug.
23-28, 2009.

2 Heron, G., R.S. Baker, J. Galligan, T. Mahoney, G. Anderson, K. Tawara and H. Braatz. 2010. “In-Pile Thermal Desorption for
Treatment of Dioxin-Contaminated Soil in Japan.” in: Remediation of Chlorinated and Recalcitrant Compounds—2010.
Proceedings of the Seventh International Conference on Remediation of Chlorinated and Recalcitrant Compounds (Monterey, CA;
May 2010). Battelle Press, Columbus, OH.
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the soil with an array of vertical heaters and vapor collectors. Each heater contains an electrically
powered heating element with an operating temperature of approximately 750 to 800°C (1400 to
I500°F), modulated by silicon controlled rectifiers (SCRs). Two main types of thermal wells are used:
(2) “heater-only” wells, which only inject heat into the soil surrounding them; and (b) “heater-vacuum”
wells, which extract soil vapors as well as heat the soil. A subset of the heater-vacuum wells can be
operated in reverse, injecting both air and heat into the pile (“heater-air injection” wells). Unheated air
injection wells are also utilized (“air inlet wells”).

Heat flows through the soil from the heating elements primarily by thermal conduction, which results in
uniform heat propagation because unlike other soil physical properties, thermal conductivity is nearly
invariant over a wide range of soil types (e.g., clay to sand). In an IPTD installation for soils
contaminated with high-boiling point SYOCs that are primarily dioxins, the coolest soil in between the
heaters is heated to a target treatment temperature of 335°C (635°F). Please note that this treatment
temperature is much less than the 1500 to 2000°C temperature range typically used for in-situ
vitrification (i.e., GeoMelt).

As the soil is heated during IPTD, organic contaminants are vaporized and/or destroyed by a number of
mechanisms, including: (1) evaporation; (2) boiling of water and attendant steam distillation; (3) boiling of
the contaminants; (4) oxidation; and (5) pyrolysis (chemical decomposition in the absence of oxygen). 34
The vaporized water and contaminants are drawn into the heater-vacuum wells. Any remaining
contaminant vapors are then removed from the produced vapor stream at the surface with an air quality
control (AQC) system.

The treated soil is clean of contaminants, and yet still has the properties of soil. It remains a porous
medium, and once cool, the treated soil can be returned to its origin, or beneficially used for other
purposes. After treatment is complete, cooling of the treated soil is accelerated by addition of water.

5.3 IPTD Wells

Well Installation. The heater wells will be installed with one or more drill rigs. Direct push equipment
will be evaluated and if possible used to install the thermal wells. It may be preferred to install the wells
prior to completion of the surface cover.

Heater Placement. Subject to final design, approximately 1000 vertical heater elements and
injection/extraction wells will be installed in the TTZ. Wells will include heater-only wells, combination
heater-vacuum wells, heated and unheated air injection wells, along with temperature and pressure
monitoring points. The thermal wells will be positioned in a triangular array, generally spaced about 2.5
to 3.0 m apart.

Heating Elements. TerraTherm proposes to utilize its proprietary rod heating elements, which have been
field-proven at numerous ISTD sites . Their operating wattage will be approximately 1.0 kW per linear

3 Stegemeier, G.L., and Vinegar, H.J. 2001. "Thermal Conduction Heating for In-Situ Thermal Desorption of Soils.” Chap. 4.6, pp.
1-37. In: Chang H. Oh (ed.), Hazardous and Radioactive Waste Treatment Technologies Handbook, CRC Press, Boca Raton, FL.
4 Baker, R.S. and M. Kuhlman. 2002. “A Description of the Mechanisms of In-Situ Thermal Destruction (ISTD) Reactions.” In: H.
Al-Ekabi (Ed.), Current Practices in Oxidation and Reduction Technologies for Soil and Groundwater. Presented at the 2nd
International Conf. on Oxidation and Reduction Technologies for Soil and Groundwater, ORTs-2, Toronto, Ontario, Canada, Nov.
17-21.
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meter of the heaters. The heater elements will be installed inside “heater cans” consisting of 3-inch
nominal diameter, non-perforated, carbon steel (CS) pipe with a thin-walled stainless steel (SS) liner.
The materials of construction will be selected to withstand the temperature and chemistry to which
they will be exposed.

Heater-Vacuum and Air Injection Wells. Combination heater-vacuum wells consist of a 4 to 6-in diameter
well screen into which a heater can assembly, as described above, will be installed. A slight vacuum will
be applied continuously to the heater-vacuum wells, to ensure that the boundaries of the TTZ are under
a net negative pressure. Air inlet wells will be used to allow air to enter the pile, which will supply some
of the oxygen to fuel destruction reactions within the heated soil. Some of the heater vacuum wells
may also be configured to allow air injection to minimize unwanted cooling by the supplied air.

Monitoring and Sampling Points. Monitoring points within the soil pile will consist of approximately 50
vertical temperature monitoring wells with thermocouples positioned at several fixed positions per well.
These monitoring points will enable tracking of the progress of soil temperature within the TTZ.
Several soil gas piezometers will also be installed to permit monitoring of vacuum along the boundaries
of the TTZ. Confirmatory soil sampling locations will be determined based on a statistically-based
stratified random sampling protocol.

5.4 Vapor/Liquid Treatment Systems

The heater-vacuum wells will be connected to a vacuum extraction manifold, which will convey
extracted vapors to the AQC system. Vapors and liquids extracted from the TTZ will be treated using
proven technologies prior to discharge to the environment. The specifics of the treatment system will
be defined during the thermal design phase and will account for the anticipated rate of material
extraction, the temperature and water content of the extracted vapors and the regulatory requirements
of the GVN. Preference will be given to vapor and liquid treatment using relatively simple systems such
as granular activated carbon (GAC), but more complex and robust systems may be necessary if
significant mass of contaminant and/or acid generation is anticipated.

Vapor treatment may include an initial moisture removal step prior to the primary vapor treatment.
Provisions will also be made to collect leachate.

Accumulated liquid condensate will be treated in a liquid treatment system, most likely consisting of
liquid-phase GAC. Leachate from the base of the pile structure will be collected in one or more sumps
and conveyed to the liquid treatment system.

5.5 Operational Phases

This section describes the operational phases of the IPTD process. Estimated durations for each phase
will be determined during subsequent design phases.

Start-up Phase. The vacuum system will be turned on by simply starting the vacuum blower and opening
the air inlet manifold, allowing atmospheric air to enter through the air inlet wells. The initial start-up
phase is expected to last several days.

Heat-up Phase. Heating will begin by switching the electrical heater circuits on one at a time, starting
with low power settings and ramping up to full power over a period of 3 to 7 days. Once at full
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operation, the heaters will raise the average temperature to around 100°C, and steam will be extracted
in relatively large quantities as the pile heats, the soil dries, and water evaporates.

Evaporation Phase. After the pile has reached 100°C (212°F), the soil will dry as the pore water boils and
leaves the pile as steam. The dry zones around the heaters will grow, until all the water has been
vaporized and the entire pile is dry.

Heat to Target Temperature. After removal of the water, the dry soil will heat to the target treatment
temperature of 335°C (635°F), while vacuum is being applied and all vaporized contaminants are
captured and treated in the off-gas treatment system. This stage will end when the thermocouple
monitoring shows that the target temperatures have been reached in the coolest locations within the
TTZ, and the interim soil sampling confirms that the treatment goals have been met.

Cool-Down and Pile Disassembly. After completion of IPTD treatment, cool air and/or water will be added
to the heated soil via the screened wells to begin the cooling process. After the heaters have been
removed, the insulating cover will be taken off, and soil removal will be undertaken in increments from
the top down with the soil being taken to designated stockpile areas on-site. Each tier of soil removal
will be preceded by a short period of water sprinkling, which will cool the upper layer of treated soil.
Extreme caution will need to be utilized as the temperature of the treated material may be in excess of
300°C. Steam releases from the pile for cooling must be controlled to avoid creating a hazard.

Phase 2 Treatment. The second year of treatment will involve refilling the pile structure and repeating
the steps described above.

5.6 Monitoring System and Process Sampling

Temperature Monitoring. The progress of heating and treatment will be monitored by a total of
approximately 50 thermocouple arrays installed in the treatment cell at selected locations.
Temperatures will be recorded automatically.

Vapor, Water, and Soil Monitoring and Analysis. Vapor monitoring and analysis will be conducted to meet
local requirements.

Interim and Final Soil Sampling. Interim and final soil sampling will be conducted to establish the degree of
treatment completeness.

5.7 Utility Needs and Waste Streams

Utility demands, rates and totals for discharge of treated water will be determined during subsequent
design phases.

Electricity. Electrical power will be provided by the Da Nang Power Company. It is estimated that 7 to
8MW of 3-phase power will be required at the main panel board. The panel board’s main circuit
breaker will distribute power to the heater circuit breakers and to the off-gas treatment equipment
breakers.

Natural Gas (or Propane). Supplemental fuel may be required in the event that a thermal oxidizer is
required for vapor treatment or an on-site steam boiler is utilized for steam regenerable carbon. The
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Section 5
IPTD System Concept

present vapor treatment concept utilizes disposable granular activated carbon, not a thermal oxidizer,
and as such supplemental fuel may not be required for this project. Subsequent phases of design will
evaluate vapor treatment system needs.

Water. A water supply may be necessary to provide evaporative cooling for the vapor-liquid treatment
system.

Vapor Effluent. Treated vapors will be discharged to atmosphere.
Liquid Effluent. Treated liquid effluent will be disposed to Sen Lake.

Solid waste. Some solid waste including normal construction debris, PPE, investigation derived waste,
and spent GAC will be generated.



Section 6 Project Implementation

6.1 Anticipated Schedule and Sequencing of Activities

It is expected that the IPTD remediation project will be implemented in two phases . The main
schedule components for implementation of the project are presented in Figure || and summarized

below along with the responsible party:

Activity

UXO clearance
Notice to Proceed & mobilization

Construct roads, pads, underdrainage, & pile
structure

Excavate soil & place in pile structure

IPTD equipment procurement & mobilization
IPTD system installation — Phase |

Begin pile treatment — Phase |

Excavate remaining soils & dewater sediments
Continue pile treatment — Phase |

Continue to excavate soils and dewater sediments
Dismantle IPTD system equipment & store
Remove Phase | treated soils & refill pile structure
IPTD system installation — Phase |

Begin pile treatment — Phase Il

Continue pile treatment — Phase |l

Dismantle IPTD system equipment & demobilize

Remove Phase Il treated soils, dismantle pile
structure, & demobilize

Responsibility
MND

Dig & Haul Contractor
Dig & Haul Contractor

Dig & Haul Contractor
IPTD Contractor
IPTD Contractor
IPTD Contractor
Dig & Haul Contractor
IPTD Contractor
Dig & Haul Contractor
IPTD Contractor
Dig & Haul Contractor
IPTD Contractor
IPTD Contractor
IPTD Contractor
IPTD Contractor
Dig & Haul Contractor
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Figure 11: Anticipated Implementation Schedule

Note: At this time, the schedule is continuing to be developed with the use of additional data and will be included at a later date
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Section 6
Project Implementation

6.2 Constructability and Coordination Issues

With any construction project, constructability and coordination issues will arise that could impact the
overall implementation of the project. However, if early identification of issues occurs, measures can be
incorporated into the construction contract documents (i.e., design drawings and technical
specifications) to address the issues and help alleviate the impact.

Potential constructability and coordination issues for the remediation project at the Da Nang Airport
include the following:

¢ In order to meet the anticipated project schedule, it will be necessary to have the UXO clearance
performed prior to contractor mobilization.

e At least two contractors will be working on the remediation site under separate contracts. As a
result, the contract documents will include coordination requirements, and definition of
responsibilities and roles.

e The work is being conducted at an active airport. The contractors will need to coordinate their
activities with Airport operations.

o Sediments will likely be too wet for immediate placement in the IPTD pile structure. Requirements
will be made to temporarily stockpile the sediments for dewatering at a location(s) designated on-
site.

e Portions of the site may require excavation below groundwater. If the excavated soil is too wet for
immediate placement in the IPTD pile structure, it may be necessary to temporarily stockpile the
soil to allow it to drain or utilize mechanical dewatering techniques.

e The actual volume of contaminated soils and sediments could fluctuate due to unforeseen conditions
encountered during construction. Flexibility in the design of the IPTD pile structure will be
included to facilitate adaptation to the actual volume.

e Since work in the rainy season is expected to be difficult and problematic, the schedule has been
developed to minimize activities during that time of year. However, it should be recognized that
delays during construction could cause the project schedule to slip into the rainy season.

e A borrow source for clean fill is not available on the airport property. It will be necessary for the
contractor to identify a borrow source that meets the specification requirements and haul the
material to the site.

e The treated soils and sediments will be stockpiled on-site for future use of the Airport. The
location of the stockpile will need to be coordinated with MAC. In addition, the geotechnical
properties of the treated soils and sediments will need to be evaluated to assess their characteristics
and determine for what uses they may be used.
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Appendix A
Photographs

Photograph I:  Mixing and Loading Area, looking west.
(Date of photograph 10/13/09)

Photograph 2:  East side of Mixing and Loading Area, looking northwest.
(Date of photograph 12/13/09)



Appendix A
Photographs

Photograph 3:  Storage Area looking northeast.
(Date of photograph 10/13/09)

Photograph 4:  Storage Area, looking south.
(Date of photograph 12/13/09)



Appendix A
Photographs

Photograph 5:  South end of Drainage Ditch, looking north from Mixing and Loading Area.
(Date of photograph 12/13/09)

Photograph 6:  Drainage Ditch at east side of Storage Area, looking north.
(Date of photograph 10/13/09)



Appendix A
Photographs

Photograph 7:  Sen Lake looking northwest from Drainage Ditch discharge.
(Date of photograph 12/13/10)

Photograph 8:  Sen Lake and Eastern Wetland, looking south from ring road.
(Date of photograph 12/13/09)



Appendix A
Photographs

Photograph 9:  Looking northing from IPTD Pile Structure location toward Area between Drainage
Ditch and Eastern Wetland.
(Date of photograph 10/27/10)

Photograph 10: Pacer lvy Storage Area, looking northeast.
(Date of photograph 12/13/09)



Appendix A
Photographs

Photograph |l: Proposed IPTD Pile Structure location, looking north.
(Date of photograph 10/27/10)

Photograph 12: Airport service road and wall along west side of proposed IPTD Pile Structure
location, looking northwest.
(Date of photograph 10/27/10).
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Up to the year of 2015 Master Plan — Legends
MARP FILE: Master Plan 2015.jpg

Facilities:
Flight area:

1. Way CHC 35R - 17R, size 3048m x 45.72m

Way 35R - 17L, present size 3048m x 45.72m

Up to 2015 and directionally to 2025: size 3500m x 45.72m
Initial breaking band, size 300 x 45.72m

Parallel taxi way, width 22.86m

Perpendicular taxi way, width 22.86m

Civil aviation apron

Air force apron

Land reserved for airplane parking expansion

N

® N U AW

Il. Passenger and goods stations:
9. Existing passenger terminal
10. New planned passenger terminal
10B. Land reserved for airport terminal expansion
11. Goods terminal
12. Land reserved for expansion of goods terminal

Ill. Airport supporting facilities:
13. Regulating office
14. Meteorological terminal
15. Commanding tower
16. A. Field vehicle warehouses - phase 1
16. B. Field vehicle warehouses - expanded in phase 2
17. A. Passenger vehicle terminal
17. B. Goods vehicle terminal
18. Meal-Box preparation house
19. Production service area
20. Emergency terminal, fair distinguishing terminal
21. Aviation gasoline company
22. A. Power terminal, water terminal
22. B. Power terminal, water terminal for new airport terminal
23. Aviation power generation plant
24. Gas company
25. Trade company's field vehicle houses
26. Flight management unit
27. Vietnam airline organization
28. Border police unit
29. Airport goods unit
30. Gasoline vehicle team
31. Office building for units
32. Office building for organizations
33. Sport and cultural area
34. Border customer
35. Trade service area
36. Main road to airport
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Up to the year of 2025 Master Plan — Legends
MAP FILE: Master Plan 2025.jpg

Facilities:
Flight area:

1. Way CHC 35R - 17R, size 3048m x 45.72m

Way 35R - 17L, present size 3048m x 45.72m

Up to 2015 and directionally to 2025: size 3500m x 45.72m
Initial breaking band, size 300 x 45.72m

Parallel taxi way, width 22.86m

Perpendicular taxi way, width 22.86m

Civil aviation apron

Air force apron

Land reserved for air plane parking expansion

N

® N U AW

Il. Passenger and goods terminals:
9. Existing passenger terminal
10. Planned passenger terminal
10B. Land reserved for terminal expansion
11. Goods terminal
12. Land reserved for expansion of goods terminal

Ill. Airport supporting facilities:
13. Regulating office
14. Meteorological terminal
15. Commanding tower
16. A. Field vehicle warehouses - phase 1
B. Field vehicle warehouses - expanded in phase 2
17A. Passenger vehicle parking
17. A. Passenger vehicle parking
B. Goods vehicle parking
18. Meal-Box preparation house
19. Production service area
20. Emergency terminal, fair distinguishing terminal
21. Aviation gasoline company
22. A. Power terminal, water terminal
B. Power terminal, water terminal for new airport terminal
23. Aviation power generation plant
24. Gas company
25. Trade company's field vehicle houses
26. Flight management unit
27. Vietnam airline unit
28. Border police unit
29. Airport goods unit
30. Gasoline vehicle team
31. Office building for units
32. Office building for organizations
33. Sport and cultural area
34. Border customer
35. Trade service area
36. Main road to airport
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CLIENT USAID - Vietnam COMPUTED BY / DATE YLC 02/11/11
m PROJECT Remediation at Da Nang Airport CHECKED BY / DATE PMC 02/11/11

DETAIL  Excavation Volumes by Phase REVISION NO. / DATE 1 02/11/11

PROJECT NO.  3029-73390 REVIEWED BY / DATE PMC 02/11/11

Calculation Brief Title: Excavation Volumes by Implementation Phase

1.0 Obijective

Estimate the contaminated soil & sediment excavation volumes for each phase of implementation at the Da Nang
Airport. The soil/sediment will be excavated in two phases and it is desired to have the volume for each phase
approximately equal.

2.0 Procedure

1. For each area, estimate the excavation volume required.

2. Include a bulking factor for each location that takes into consideration realistic construction tolerances/methods
and unforeseen contamination that could be encountered in the field.

3. Compare volumes for Phase I and Phase II. If unequal, adjust limits between Phases I & II and reiterate. Repeat
until an approximate balance is obtained.

3.0 References/ Data Sources

1. "Environmental Assessment", USAID and CDM, June 2010.
2. "Technical Memorandum: August 2010 Sampling Results and Estimated Construction Volumes", CDM,
November 12, 2010.

4.0 Assumptions/Limitations

1. Use an adjustment factor of 10% to account for unforeseen conditions.
2. To account for construction tolerances/methods, apply an additional excavation depth over the area.

5.0 Calculations

51 Determine the excavation volume for Phase I (see Figure 1)

Mixing and Loading Area
LD. Area (m”) Depth (cm) Vol (m’)
MLA-1 5,600 105 5,900
MLA-2 1,400 300 4,200
MLA-3 2,600 60 1,600
MLA-4 1,400 105 1,500
Subtotals 11,000 13,200

Adjustments:

Unforeseen Conditions 10% 1,300
Const. Methods (cm) 5 600
TOTAL: 15,100 14.4% <<Adjustment Percentage

Excavation Volumes.xls Page 1



CLIENT USAID - Vietnam COMPUTED BY / DATE YLC 02/11/11
m PROJECT Remediation at Da Nang Airport CHECKED BY / DATE PMC 02/11/11

DETAIL  Excavation Volumes by Phase REVISION NO. / DATE 1 02/11/11
PROJECT NO.  3029-73390 REVIEWED BY / DATE PMC 02/11/11
Storage Area
LD. Area (m”) Depth (cm) Vol (m’)
SA-1 6,800 43 2,900
SA-2 4,500 61 2,700
SA-3 6,200 83 5,100
Subtotals 17,500 10,700

Adjustments:

Unforeseen Conditions 10% 1,100
Const. Methods (cm) 5 900
TOTAL: 12,700 18.7% <<Adjustment Percentage

Drainage Ditch - Southern End

L.D. Area (m”) Depth (cm) Vol (m’)
DD-1 5,800 27 1,600
DD-2 800 27 200
DD-3 4,700 45 2,100
DD-4 6,600 27 1,800

Subtotals 17,900 5,700

Adjustments:

Unforeseen Conditions 10% 600
Const. Methods (cm) 5 900
TOTAL: 7,200 26.3% <<Adjustment Percentage

Eastern Wetland - Southern End

LD. Area (m”) Depth (cm) Vol (m’)
EW-1 19,700 19 3,700
0
Subtotals 19,700 3,700

Adjustments:

Unforeseen Conditions 10% 400
Const. Methods (cm) 2.5 500
TOTAL: 4,600 24.3% <<Adjustment Percentage
Pacer Ivy Storage Area
LD. Area (m”) Depth (cm) Vol (m’)
PISA-1 3,400 45 1,500
0

Subtotals 3,400 1,500

Adjustments:

Unforeseen Conditions 10% 200
Const. Methods (cm) 5 200
TOTAL: 1,900 26.7% <<Adjustment Percentage

Excavation Volumes.xls Page 2



CLIENT USAID - Vietnam
m PROJECT Remediation at Da Nang Airport
DETAIL  Excavation Volumes by Phase

PROJECTNO.  3029-73390

5.2 Determine the excavation volume for Phase II (see Figure 2)

Sen Lake
LD. Area (m”) Depth (cm) Vol (m’)
SL-1 2,200 11 200
SL-2 43,900 36 15,800
SL-3 15,300 42 6,400
SL-4 1,400 11 200
Subtotals 62,800 22,600

Adjustments:
Unforeseen Conditions 10% 2,300
Const. Methods (cm) 2 1,300
TOTAL: 26,200

Eastern Wetland - Northern End

LD. Area (m”) Depth (cm) Vol (m’)
EW-2 25,400 19 4,800
0
Subtotals 25,400 4,800

Adjustments:
Unforeseen Conditions 10% 500
Const. Methods (cm) 2.5 600
TOTAL: 5,900

Drainage Ditch - Northern End

LD. Area (m”) Depth (cm) Vol (m’)
DD-5 7,300 27 2,000
DD-6 3,600 45 1,600
DD-7 4,100 27 1,100

Subtotals 15,000 4,700

Adjustments:
Unforeseen Conditions 10% 500
Const. Methods (cm) 5 800
TOTAL: 6,000

Area Between Eastern Wetland and Drainage Ditch

LD. Area (m”) Depth (cm) Vol (m’)
EH-1 18,700 32 6,000
0
Subtotals 18,700 6,000

Adjustments:
Unforeseen Conditions 10% 600
Const. Methods (cm) 5 900
TOTAL: 7,500

Excavation Volumes.xls

COMPUTED BY / DATE YLC 02/11/11

CHECKED BY / DATE PMC 02/11/11

REVISION NO. / DATE 1 02/11/11

REVIEWED BY / DATE PMC 02/11/11

15.9% <<Adjustment Percentage

22.9% <<Adjustment Percentage

27.7% <<Adjustment Percentage

25.0% <<Adjustment Percentage
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PROJECT NO.

Remediation at Da Nang Airport CHECKED BY / DATE
Excavation Volumes by Phase REVISION NO. / DATE
3029-73390 REVIEWED BY / DATE

5.3 Compare the excavation volumes between Phase I and Phase II

YLC 02/11/11
PMC  02/11/11

1 02/11/11
PMC  02/11/11

Summary for Phase I
Volume (m’)
Location Area (m?) Unadjusted Adjusted
Mixing and Loading Area 11,000 13,200 15,100
Storage Area 17,500 10,700 12,700
Drainage Ditch - Southern End 17,900 5,700 7,200
Eastern Wetland - Southern End 19,700 3,700 4,600
Pacer Ivy Storage Area 3,400 1,500 1,900
Subtotal 69,500 34,800 41,500
Summary for Phase I1
Volume (m’)
Location Area (m?) Unadjusted Adjusted
Sen Lake 62,800 22,600 26,200
Eastern Wetland - Northern End 25,400 4,800 5,900
Drainage Ditch - Northern End 15,000 4,700 6,000
Area Between Eastern Wetland and Drainage Ditch 18,700 6,000 7,500
Subtotal 121,900 38,100 45,600
TOTAL: 191,400 72,900 87,100

Overall Adjustment Percentage: ~ 19.5%

6.0 Conclusions / Results

The delineation between Phase I and Phase II presented above is approximately in terms of volume.

Excavation Volumes.xls
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CLIENT USAID - Vietnam COMPUTED BY / DATE YLC 02/11/11
m PROJECT Remediation at Da Nang Airport CHECKED BY / DATE PMC 02/11/11

DETAIL  Excavation Volumes by Phase REVISION NO. / DATE 1 02/11/11

PROJECT NO.  3029-73390 REVIEWED BY / DATE PMC 02/11/11

Phase I Excavation Areas

Figure 1
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CLIENT USAID - Vietnam COMPUTED BY / DATE YLC 02/11/11
m PROJECT Remediation at Da Nang Airport CHECKED BY / DATE PMC 02/11/11

DETAIL  Excavation Volumes by Phase REVISION NO. / DATE 1 02/11/11

PROJECT NO.  3029-73390 REVIEWED BY / DATE PMC 02/11/11

Phase II Excavation Areas

Figure 2
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CLIENT
m e
DETAIL

PROJECT NO.

USAID - Vietnam COMPUTED BY / DATE

Remediation at Da Nang Airport CHECKED BY / DATE
IPTD Pile Size REVISION NO. / DATE
3029-73390 REVIEWED BY / DATE

YLC 02/11/11
PMC  02/11/11

1 02/11/11
PMC  02/11/11

Calculation Brief Title:

IPTD Pile Size for Required Excavation Volume

1.0 Obijective

Estimate the IPTD Pile size required to treat the contaminated soil & sediment excavation volumes for each phase
of implementation at the Da Nang Airport. The soil/sediment will be excavated in two phases and it is desired to
have the volume for each phase approximately equal.

2.0 Procedure

1. Based on the estimated treatment volume, estimate the require pile size for the various widths and desired

treatment depth.

3.0 References/ Data Sources

1. Calculation: "Excavation Volumes by Implementation Phase", CDM, December 2010.

4.0 Assumptions/Limitations

1. Based on discussions with TerraTherm, the desired treatment depth is 6m.
2. The volume of material to be treated for each phase is approximately equal.

5.0 Calculations

51 Determine the required length of pile for various widths

Total Estimated Volume:
Number of Piles:

IPTD Pile Volume:
Treatment Depth:

Width (m)

87,100 m’
2

43,550 m’
6 m

Length (m)

35
40
45
50
55
60
65
70
75
80
85

IPTD Pile Size.xls

207.4
181.5
161.3
145.2
132.0
121.0
111.7
103.7
96.8
90.7
85.4
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CLIENT
PROJECT
DETAIL
PROJECT NO.

USAID - Vietnam

Remediation at Da Nang Airport

IPTD Pile Size

3029-73390

COMPUTED BY / DATE

CHECKED BY / DATE

REVISION NO. / DATE
REVIEWED BY / DATE

YLC 02/11/11
PMC  02/11/11

1 02/11/11
PMC  02/11/11

6.0 Conclusions/Results

IPTD Pile Size.xls

The graph below provides a relationship of the required IPTD pile width and length for a depth of 6m.
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BOREHOLE LOG

PROJECT: HOUSE IN NguyOn H:u Thd street
SCALE: 1/100

Borehole no. : bhl groundwater depth : 1.7 M
elevation of top : 5.00 M (assumed) borehole diameter : 110 MM
Borehole depth : 10.0 M drilling date : 01.07.2009

standard penetration test

— = =~ = =
53| 2 S |22 sample
. - (=] = .
soil description _§= % _é s 8 % £ o n n spt log with depth label
= ~
S 3 © 2 3 |3S 15 cm (30 cm
o =
5 10 15 20 25
5.00—1-0.00
filed sofls: 1.0-14
dark red sandy clay with grits, wet to saturated, soft to stiff 270 14 31414 8 ® 11
[
|
]
II
2.30—12.70 28-32
32 21213 5 1.2
gray yellow, dark clayey sands with grits, saturated, soft 1.80 |
|
|
050450 |
|
5.1-55 i
grey clay, saturated, very soft, 55 11011 1 1.3
upper part contains organic matters and shells
3.40
7.0-74
74 A0 1L 1 Ig 1.4
—17.90
dark grey fine sands with shells, saturated | 650 0.60
9.0-9.4
light grey coarse sands, saturated 1.50 94 6 ]1]10] 2 o 15

—10.00




BOREHOLE LOG

PROJECT: population cluster no. 2— NguyOn tri phuong street
SCALE: 1/100

Borehole no. : bh2 groundwater depth : 2.0 M
Blevation of top : 4.00 M borehole diameter : 110 MM
Borehole depth : 15.0 M drilling date : 13.03.2009
standard penetration test
= | = —
3 = 53\; 2 = sample
. - e 3 .
soil description g E _§ | 38 E S £ < n n spt log With depth label
2 & |8 Bl E 88 B [T |——
= s = 2 - 5cem [ 30 cm
D ]
5 10 15 20 25
4,00—-0.00
filed soils
grey yellow coarse sands with brick pieces 1.50 0913
wet 13 46 12[12] 2
(with brown red clay layer) 2.50—-1.50
filed sols 150 | 2024
brown red sandy clay with grits 24 2145 S F
za.t;rated, so;t toﬁstuff o 100300 31235 //
with grey yellow fine sonds
35 441312l s
light grey, dark grey clayey sands 1.50 \
saturated, soft \
-0.50——4.50
5.0-5.4 \\
54 4617181 15
light grey, light, medium t ’
ight grey, lig t, medium to coarse 200 ’,
saturated |
7.0-74 f
4 4516171 1 /‘
]
/
-450—1-850
9.0-9.4 /
o4 213141 7 ‘\
\
\
grey yellow very fine sands 500 | 1.0-11.4
saturated. ne AL 8191 0 /b
/
/
/
/
-9.50—1-13.50 /
/
dark green, dark clay 150 14.1-145
- 2|22 4 d
saturated, soft 145
11.00—-15.00




BOREHOLE LOG

PROJECT: domitory block A19— NguyOn huu tho street
SCALE: 1/100

Borehole no. : bh3
elevation of top : 5.00 M (assumed)

Borehole depth : 15.0 M

groundwater depth : 1.1 M
borehole diameter : 110 MM

drilling date : 25.04.2009

standard penetration test

= = = —_
5 5| T =E S| 2= sample
i d inti % =1 = 14 [ n n i
soil description 8 E|l & s 8 E 5|5 ~ spt log with depth label
s » 8 & £|% 8BS - |o -
S 5 © 2 ° | 15 ecm |30 cm
15 30 4 60 75
fine sands with brick pieces, wet 0.0
0.8-1.2
7 o J81313] 6 l- 1"
filed sois: grey red sandy clay with grits - 270 I
wet to saturated, soft VA ll
/7 / 25-29 ,'
4 21112 3
24 50— 29 1o 1.2
rk grey, light lay with thin fine sand |
soturated, soft 4 t 3.00 45-49
rateg, soft to SO
very T e 1 13
|
|
-1.00—-6.00 \\
6.5-6.9 I
light grey fine sonds, soturated 200 6.9 415 | 4 9 r 1.4
-3.00—18.00
85-89
a9 213141 7 15
!
grey red, yellow very fine sands, saturated
500 1 106-11.0
no 2441861 1 16
N\
N\
~-8.00—-13.00 \\
red with grey yellow, light yellow clay N
i arts, sct ted i 200 | 14.0-144 A\
w rits, saturated, st
9 e 13130 ]>0[ >80 1 17
10.00——15.00




BOREHOLE LOG

PROJECT: office for rent— 5—7—9 NguyOn tri phuong street
SCALE: 1/100

Borehole no. : bh4 groundwater depth : 2.0 M
elevation of top : 5.00 M (assumed) borehole diameter : 110 MM
Borehole depth : 50.0 M drilling date : 21.03.2009
standard penetration test
= =~ = —
B == S |2 somple
. - S 8 i
soil description g € _§ s 8 £ 5| < n n spt log with depth label
[=3 ) o i~ 2 o =
s s % 2 < | 15 cm |30 cm
15 30 4 60 75
5.00——0.00
mixed brick pieces and coarse sands, wet 0.80
4.20——0.80
1.0-1.4 " 2121 3 1"
light grey, dark yellow medium to coarse sands 200 l\ :
wet to saturated \
220280 30-34 \
dark grey fine sands with organic matters 70 34 51617 13 1.2
saturated ' |
0.50——4.50 /
5.0-54 7
54 21213 5 ) 1.3
|
|
‘|
7.0-7.4 74 2| 3]s 8 14
| 9.0-9.4
light grey, dark yellow very fine sands 1000 94 21416 10 15
saturated
1.0-11.4
ne 2141519 16
1
‘\
13.0-13.4
134 31518 13 r 1.7
|
“A -9.50—1—14.50 |
15.0-15.4
54 243151 8 18
|
light grey, light, red—brown sandy clay 17.0-17.4 ‘
i e L3417 LT g 19
saturated, soft to stiff 6.00 -
|l
19.0-19.4
94 L4817 B 1.10
\
15.50—1—20.50 \\
21.0-21.4 ne 9 15|17 3 "
|
light grey, brown yellow clay 400
saturated, stiff 23.0-234 - wlwlel 12
21.50——26.50
NN 25.0-25.4
fght grey, brown red cay NN 20 | 4 |1O{0I35] 65 | » 113
saturated, stiff NN
ANON
AN 1.50—-26.50
— “é\ 1.14
—
— -
light grey, light shale NN
N A
strong weathered, very fractured ——
cores are mainly pieces, moderately hard to hard _‘~ ‘_\




cores are mainly pieces, moderately hard to hard

T

¥
4

LM

b é

e[ 11| |
ik ﬂ’>71uﬁ

b d

P 4

¥

#| D
y

light grey, light shale
strong weathered to moderate, medium fractured

1
Th[P%e

32.00

45.00—

—37.00

—50.00

1050 [

13.00

115

1.16
117

1.18

1.19
1.20

1.2

1.22

1.23




BOREHOLE LOG

PROJECT: drainage canal in huynh ngoc hue street street
SCALE: 1/100

Borehole no. : bhd groundwater depth : 1.3 M
elevation of top : 4.00 M (assumed) borehole diameter : 110 MM
Borehole depth : 10.0 M drilling date : 2.06.2007

standard penetration test

s 5| == | = sample
il description > 2| 5 2 =3 n n .
sol p g E|l & £ 8 EE|E <= spt log with depth label
[=} » 1=] @ =
S, s 3 2 S |3 15cm |30 cm
o =
15 30 4 60 75
4.0-1-0.00
filed sois: concrete and brick pieces 1.2
28112 15-17 1.1
35-37
light grey, dark clay with aorganic matters 1.2
soft to very soft 5.3
interbeded with thin sand layers
55-5.7 1.3
-25-1-65
15-1.7 14
light grey, brown red sandy clay 15
semistiff to stiff ’
95-9.7
15

-6.0110.0




BOREHOLE LOG

PROJECT: phinland population area
SCALE: 1/100

Borehole no. : bhé groundwater depth : 0.8 M
elevation of top : 0.00 M (assumed) borehole diameter : 110 MM
Borehole depth : 18.0 M drilling date : 10.08.2006
standard penetration test
8 =© Eg‘f’ g_g sample
soil description g E| & £ 8 |Es|ls<o n n spt log with depth label
[=] o 7] = - -
g " 8 5 2 S |3 15cm |30 cm
CH =
15 30 4 60 75
0.00——0.00
08-1.2
11
dark green, dark clay with shells
40
very soft
25-29
12
-401-40
45-49
1.3
dark green, light fine sands, saturated 30
6.5-6.9
7010 14
light grey, dark grey sandy clay with organic matters 2
soft to soft ’
o 85-89
1.5
-821-82
10.6-11.0
1.6
" 6.1
light grey, brown red sandy clay
semi stiff to stiff
14.0-14.4
° 17
-14.31-143
grey—yellow, light shale
fractured weathered. rqd = 20%, ter = 35%
37
-18.0-1-180




BOREHOLE LOG

PROJECT: road connecting 2/9 street to hoa cam overpass bridge
SCALE: 1/100

Borehole no. : bh7 groundwater depth : 0.0 M
elevation of top : 0.00 M (assumed) borehole diameter : 110 MM
Borehole depth : 12.0 M drilling date : 1.09.2008

standard penetration test

_ T = = =
83| S 2 L | 2= sample
. - o = .
soil description g E| £ = g Esls o n n spt log with depth label
= [T —
& s 5 2 3 |s 15em |30 cm
T £
15 30 4 60 75
5.0-1-0.00
1.2-1.4
11
dark green, dark clay with shells
very soft to soft
3.2-34
6.0 12
52-54
1.3
-1.01+-6.0
7.2-74
1.4
22
dark grey, dark fine sands, saturated
9.2-9.4
1.5
-821-82
10.2-10.4
light grey, brown red sandy clay 38 1.6

semi-stiff to stiff

-80-1-120




BORERHOLE LOG

PROJECT: military region 5
SCALE: 1/100

Borehole no. : bh8 groundwater depth : 2.5 M
elevation of top : 5.00 M (assumed) borehole diameter : 110 MM
Borehole depth : 22.0 M drilling date : 10.11.2009
standard penetration test
s =~ = —_
8 55\;,’ s = sample
. -~ e 38 .
soil description g €| & s 8|§8s|s<o n n spt log with depth label
o o ~
%wE%E R R 15cem |30 cm
o =
15 30 4 60 75
5.0-1-0.00
filled soils
brown red sandy clay with grits and plant roots 20 12-14
wet to satured, soft to stiff 11
30120
3.2-34
1.2
52-54
1.3
grey yellow vry fine sands
saturated 8.0
7.2-74
1.4
9.2-9.4
1.5
-5.0-1-10.0
laht b P 4 medi g 10.2-10.4
ight grey, brown fine and medium sands 20 16
saturated
-10-1-120
12.0-12.2 1.7
light grey, light, brown red sandy clay
saturated, soft to stiff 14.0-14.2 18
6.5 .
16.0-16.2 1.9
-135-1185
brown, yellow, light grey clay
saturated, stiff 35
20.0-202 1.10
-17.0-1-220




BOREHOLE LOG

PROJECT: passenger terminal—danang intl airport
SCALE: 1/100

Borehole no. : bh9 groundwater depth : 2.2 M
elevation of top : 4.00 M (assumed) borehole diameter : 110 MM
Borehole depth : 40.0 M drilling date :
standard penetration test
=S = = =
T = 337 2 = sample
" . e 3 .
soil description S E|l & = 8|E =s|s <= n n spt log with depth | |abel
g @ S g X 2 g8 P
S & = 2 ° | B 15 cm |30 cm
o =
15 30 4 60 75
4.0-1-0.00
mixed brick pieces and coarse sands, wet 0.80
2515 15-1.7 .
dark grey fine-medium sands with organic matters
saturated 3.0-34 12
3.7 .
0.50——4.50
5.5-5.7
1.3
dark grey, dark clayey sands, soft
70
7.0-7.4
1.4
=-15—1-11.5
9.0-9.4
1.5
1.3-115
1.6
ight grey, , light fi
light grey, brown yellow, light brown very fine sands 75 13.0-13.4
saturated : 1.7
15.0-15.4
18
17.2-17.4
19
-15.0—119.0
19.0-19.4
1.10
21.0-21.4
mm
brown, yellow, light grey clay 80
saturated, sem-—stiff to stiff 23.0-234
112
25.2-25.4
113
21.50-1-27.0
29.0-29.2 114
light grey, brown red sandy clay
saturated, stiff 42
32.0-32.2 1.15
=7797—4-312




dark grey, light grey shale
moderate to strong weathering, medium fracturing

dark grey, light grey shale
moderate to strong weathering, medium fracturing

-21.2

-34.5

-36.0

312

—38.5

73

1.50

34.0-34.2

36.0-36.2

39.0-39.2

1.16

117

1.18




BOREHOLE LOG

PROJECT: runway no. 2—danang intl airport
SCALE: 1/100

Borehole no. : bh10 groundwater depth : 2.0 M
elevation of top : 5.00 M (assumed) borehole diameter : 110 MM
Borehole depth : 10.0 M drilling date :
standard penetration test
s 5| == S| = sample
soil description > 2| 5 8| E n n i
g E| 2 £ ¢ E£|g < spt log with depth label
n [=4 >3 (2] =g
s s = 32 < |3 15cm |30 cm
15 30 45 60 75
50-7-0.00
12-14
1.1
brown red clay with thin layer medium sands 20
st 32-34
1.2
10140
52-54
1.3
6.0
7.2-14
dark green, dark clayey sands 1.4
soft
9.2-94
1.5

-5.0-1-10.0
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SOIL DESCRIPTION OF SAMPLING BOREHOLES
DA NANG INTERNATIONAL AIRPORT - 27 JANUARY 2010

& Borehole 01 - SAP 601
Om2.1m the whole depth belongs to one geological
| ayer of Iloose fine quartz sands, the color changes
with depth and 1is vyellow chronme (dark vyellow),

yel lowi sh, light yellow and ash-grey. Good perneable.
Strong herbicide snell. The color by the depth as
fol | ows:

0- 0.3 m vyellow chrone

0.3- 1.2 m vyellow sh

1.2- 1.5 m light yellow

1.2- 2.1 m light yellow and ash-grey, saturated.

& Borehole 02 - SAP 602
Om2.1m the whole depth belongs to one geol ogical
| ayer of |oose fine quartz sands, the color changes
wth depth and 1is vyellow chrome (dark vyellow,

yellowi sh, light yellow and ash-grey. Good perneable.
Strong herbicide snell. The color by the depth as
fol | ows:

0- 0.3 m vyellow chrone

0.3- 1.2 m vyellow sh

1.2- 1.5 m vyellow sh, saturated.

1.2- 2.1 m light yellow and ash-grey, saturated.

& Borehole 03 - SAP 603
Om2.1m the whole depth belongs to one geological
| ayer of Iloose fine quartz sands, the color changes
wth depth and 1is vyellow chrome (dark vyellow,

yell ow sh, light yellow and ash-grey. Good perneable.
Strong herbicide snell. The color by the depth as
fol | ows:

0- 0.3 m vyellow chrone

0.3- 0.9 m vyellow sh

0.2- 1.2 m |light yellow

1.2- 1.5 m |ight yellow saturated.

1.2- 2.1 m light yellow and ash-grey, saturated.

5 Borehole 04 - SAP 604
Om2.1m the whole depth belongs to one geol ogical
| ayer of loose fine quartz sands, the color changes



with depth and 1is vyellow chronme (dark vyellow),

yel lowi sh, light yellow and ash-grey. Good perneable.
Strong herbicide snell. The color by the depth as
fol | ows:

0- 0.9 m vyellow chrone

0.9- 1.5 m vyellow sh

1.5- 2.1 m vyellow sh, saturated.

& Borehole 05 - SAP 605
Om2.1m the whole depth belongs to one geol ogical
| ayer of |oose fine quartz sands, the color changes
wth depth and 1is vyellow chrome (dark vyellow,

yel lowi sh, light yellow and ash-grey. Good perneable.
Strong herbicide snell. The color by the depth as
fol | ows:

0- 0.9 m vyellow chrone

0.9- 1.8 m vyellow chronme and yell ow sh

1.8- 2.1 m yellow chrone and vyellow sh,
sat ur at ed.

& Borehole 06 - SAP 606
Om2.1m the whole depth belongs to one geol ogical
| ayer of loose fine quartz sands, the color changes
wth depth and 1is vyellow chronme (dark vyellow,

yell ow sh, |ight yellow and ash-grey. Good perneable.
Strong herbicide snell. The color by the depth as
fol | ows:

0- 0.3 m vyellow chrone

0.3- 0.6 m vyellow chrone

0.9- 1.5 m vyellow chrone

1.5- 2.1 m vyellow chrone, saturated.

& Borehole 07 - SAP 607
Om2.1m the whole depth belongs to one geol ogical
| ayer of 1loose fine quartz sands, the color changes
with depth and 1is vyellow chrome (dark vyellow,

yel lowi sh, light yellow and ash-grey. Good perneable.
Strong herbicide snell. The color by the depth as
fol | ows:

0O- 0.6 m vyellow chrone

0.6- 0.9 m [|light yellow



ash-grey

0.
1. | ight yell ow and ash-grey, saturated.

9- 1.8 m
8- 2.1 m

& Borehole 08 - SAP 610
Om2.1m the whole depth belongs to one geol ogical
| ayer of |oose fine quartz sands, the color changes
wth depth and is deep brown, vyellow chrone (dark
yellow), vyellowsh, Ilight vyellow and ash-grey. Good
perneable. Strong herbicide snell. The color by the
depth as foll ows:

0- 0.3 m deep brown

0.3- 1.2 m vyellow chrone and deep brown
1.2- 1.5 m vyellow chrone

1.5- 2.1 m vyellow sh, saturated.
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TENG HOI BIA CHAT VIET NAM -’mim',)
LIEN HIEP KHOA HOC s/\r\! XUAT BDIA c.u/‘\'r’ PIA VAT LY (GSP) -
CHI NHANH PIA CHAT — PIA VAT LY MIEN TRUNG JAS-ANZ

Tru sé&: 129 Nguyén Vian Linh, Pa Ning

PTHN hién trudmg: 79 Nguyén Hiru Tho, Pa Nang/ 44-46 Thai Nguyén, Nha Trang
Pién thoai: 0511.3614591/058.502021 — Fax: 0511.3614593

LAS - XD352 Email : gspmientrung@gmail.com

ISC 9001: 2008

NHAT KY KHOAN

BORING LOG
Tén cdng trinh (Project ): Dioxin Remediation Cao d9 muc nuéc ngam: -0.6m
............................................................................................... Level of groundwater:
Hang muc (Item): Geotechnical Survey Toa do mieng 16 Khoan: .............ccoeeeviiviiiiee e,
Elevation of borehole:
Pia diém (Location ): Danang Airport Ngay bat dau: 12/11/2010
Date of commencement:
Ki higu 16 khoan (Borehole No. ): B1 Ngay két thac: ..........coooeiiiiiiiii i,
Chiéu sau 18 khoan (Depth of borehole ): 40m Date of finish:
— Do sau ldy miu R
3 |o el 2~ ) = 3w O(Deptiyofa Thi nghiémSPT
g El 28 |2 gl M0 ta so bo e O ) (Standard Penetration Test)
:I/ 8§ ,(?)% «8%§8 St t D t >\8 E%g Sampllng)
‘%02 59/ 52,38 (Strata Description) '_\"-’/3':,3 = oE
S| Y El7 = 15 15 15 N
From To
Surface soil (Loamy clay, yellowish grey,
mixed with gravel)
0.9m 1
Small sand, bluish grey, soft 2 D1 1.6 2.05
1 3 3 6
3
Small sand, yellow, red, soft 4 D2 3.6 | 4.05
4 4 5 9
5
6.8m Small sand, yellow, red, soft 6 D3 5.6 6.05
2 3 4 7
7
Fine sand, reddish brown, medium dense 8 D4 7.6 8.05
4 5 6 11
8.7m 9
Clayey sand, bluish grey, plastic 10 D5 9.6 | 10.05
3 6 7 13
11
Clayey sand, bluish grey, plastic 12 Ul [ 116 | 12.0
13
Clayey sand, bluish grey, plastic 14 | D6 | 13.6 | 14.05
3 5 7 12
15.8m 15




Do sau lay miu

Thi nghiémSPT

5losl 2~ |2%ls2 35 -
P S 2 3 < 3 o S § M0 ta so bo @@ E g 2 (Depth of (Standard Penetration Test)
Slc8 235|256 S8l &Y sampling)
SIS38l 28 [E2gls s (Strata Description) F3g 2 £ i .
g m o oCpl|Ha - = Tw o ben 15 15 15 N
From To
Loamy clay, bluish grey, soft plastic 16 U2 | 16.0 | 164
17
Loamy clay, bluish grey, yellowish grey,
17.4m reddish brown, semi hard 18 U3 | 18.0 | 184
19
Loamy clay, bluish grey, yellowish grey,
reddish brown, semi hard 20 D7 | 19.6 | 20.05
7 9 12 21
21
Loamy clay, bluish grey, yellowish grey,
reddish brown, semi hard 22 U4 | 21.6 | 22.0
22.5m
23
Clayey sand, bluish grey, mixed with gravel,
plastic 24 D8 | 23.6 | 24.05
10 12 16 28
24.2m 25
Loamy clay, yellowish grey, whishtish grey,
mixed with gravel, hard 26 U5 | 25.6 | 26.0
26.2m
27
Loamy clay, yellowish grey, bluish grey,
mixed with gravel, hard (whethered product) 28 D9 | 276 | 28.05
12 18 20 38
29.5m 29
Loamy clay, yellowish grey, bluish grey,
mixed with gravel, very hard (whethered
product) 30 | D10 | 29.6 | 30.05
30 39 42 81
31
Loamy clay, yellowish grey, bluish grey,
mixed with gravel, very hard (whethered
product) 32 | D11 | 31.6 | 32.0
32.5m 33
Dust of loamy clay, beige, very hard
(weathered product) mixed with stronaly




= N R S Do sau lay mau Thi nghi¢mSPT
><OO<mArmwm_ L . (Am‘gg (Depthof .
T[S 5 CE |2 E|le e M6 ta so b © LE o g sampling) (Standard Penetration Test)
v -—
< § 3|28 2els S (Strata Description) -3 E SE b gA,
g m o oCpl|Ha - = Tw o ben 15 15 15 N
From To
35
Dust of loamy clay, beige, very hard
(weathered product) mixed with strongly
weathered clay shale 36 | D13 | 35.6 36
37
Dust of loamy clay, beige, very hard
(weathered product) mixed with strongly
weathered clay shale 38 | D14 | 37.6 | 38.05 |54 blows in the first 07cm, the
39
Dust of loamy clay, beige, very hard
40.0m (weathered product) mixed with strongly
weathered clay shale 40 | D15 | 39.6 40
Ghi chi (Remark ): U: Mau nguyén dang D: Mau x&o dong C: Mau I6i
(Undisturbed) (Disturbed) (Core)

Ky thuat B (GeologyEng.)

Giam sat B (Inspector)

Giam sat chu dau tu (Owner)



TENG HOI BIA CHAT VIET NAM -’mim',)
LIEN HIEP KHOA HOC s/\r\! XUAT BDIA c.u/‘\'r’ PIA VAT LY (GSP) -
CHI NHANH PIA CHAT — PIA VAT LY MIEN TRUNG JAS-ANZ

Tru sé&: 129 Nguyén Vian Linh, Pa Ning

PTHN hién trudmg: 79 Nguyén Hiru Tho, Pa Nang/ 44-46 Thai Nguyén, Nha Trang
Pién thoai: 0511.3614591/058.502021 — Fax: 0511.3614593

LAS - XD352 Email : gspmientrung@gmail.com

ISC 9001: 2008

NHAT KY KHOAN

BORING LOG
Tén cdng trinh (Project ): Dioxin Remediation Cao d9 muc nwéc ngam: -0.65m
............................................................................................... Level of groundwater:
Hang muc (Item): Geotechnical Survey Toa do mieng 16 Khoan: .............ccoeeeviiviiiiee e,
Elevation of borehole:
Pia diém (Location ): Danang Airport Ngay bit diu: 18/11/2010
Date of commencement:
Ki higu 16 khoan (Borehole No. ): B2 Ngay két thac: 20/11/2010
Chiéu sau 18 khoan (Depth of borehole ): 40m Date of finish:
g o B &~ ,%"%? = @ 3= Do(sDa:pltiyor:au Thi nghiémSI?T
eS| 25 |° 2|ee M6 ta so bo @l O - (Standard Penetration Test)
SIR§ 28 |B8|E¢ (Strata Descripti » 8|5 & g sampling)
o [O2 =0 |22 o ption) FaolgEg s Ny R
Sl g o~|oglle o e b s s | s N
From To
Surface soil (Loamy clay, yellowish grey,
mixed with brick, gravel, concrete)
1
2
2.5m
3
Small sand, bluish grey, soft 4 D1 3.6 | 4.05
3 4 4 8
5
5.2m
Small sand, yellowish grey, red, medium
dense 6 D2 5.6 6.05
4 5 7 12
7
7.5m
Clayey sand, bluish grey, plastic 8 D3 7.6 8.05
4 6 6 12
9
Clayey sand, bluish grey, plastic 10 Ul 9.6 10.0
11
Clayey sand, bluish grey, plastic 12 D4 | 11.6 | 12.05
4 8 9 17
13
Clayey sand, bluish grey, plastic 14 U2 | 13.6 | 14.0
14.8m
15




— Do sau lay miu Lo
5 lo 5| 3~ Z22ls @ 2= A Q(Dept?]yofa Thi ngh|¢mSET
E‘ S -% = E =l M6 ta so b © <E b 2 sampling) (Standard Penetration Test)
< § 3| = 8 2L 1§ s (Strata Description) ﬁ@ LEL% § — P ;,n
S| Y|P~ " ¢ 15 | 15 | 15 | N
From To
Loamy clay, bluish grey, yellowish grey,
reddish brown, semi hard mixed with shale,
bluish grey, thin 16 U3 | 156 | 16.0
17
Loamy clay, bluish grey, yellowish grey,
17.4m reddish brown, semi hard 18 D5 | 17.6 | 18.05
7 9 12 21
19
Loamy clay, bluish grey, yellowish grey,
reddish brown, semi hard 20 U4 | 19.6 | 20.0
21
Loamy clay, bluish grey, yellowish grey,
reddish brown, semi hard 22 D6 | 21.6 | 22.05
22.3m 8 11 14 25
23
Clayey sand, yellowish grey, plastic 24 U5 | 23.6 | 24.0
24.2m 25
Loamy clay, bluish grey, yellowish grey,
plastic hard 26 D7 | 25.6 | 26.05
3 5 7 12
27
28.0m
Loamy clay, bluish grey, yellowish grey,
hard (weatherd product) 28 | D8 | 28.0 | 28.4
29
Loamy clay, bluish grey, yellowish grey,
hard (weatherd product) 30 | D9 | 29.6 | 30.05
30.2m 35 38 41 81
31
Dust of loamy clay, bluish grey, hard
(weathered product) mixed with clay shale,
bluish grey, strongly weathered 32 | D10 | 31.6 | 32.0
33




— Do sau lay miu Lo
; o E\ (% -~ ,%"é\ % ,q? g = O(Deptefl]yof ) Thi nghlemSPT
TSl 25 [Cglee MBS ta so bd e [E QR . (Standard Penetration Test)
IS 3BT |33l S ~ S |- &g sampling)
2 028 20 |22k 5 (Strata Description ) F3IEa 5 =
S| YT |eglte B v Ml o5 | 15 | 15 N
From To
Dust of loamy clay, bluish grey, hard
(weathered product) mixed with clay shale,
bluish grey, strongly weathered 34 | D11 | 33.6 | 34.05 |60 blows in the first 10cm, the
35
Dust of loamy clay, bluish grey, hard
(weathered product) mixed with clay shale,
bluish grey, strongly weathered 36 | D12 ] 35.6 | 36.0
37
Dust of loamy clay, bluish grey, hard
(weathered product) mixed with clay shale,
bluish grey, strongly weathered 38 | D13 | 37.6 | 38.05 |53 blows in the first 06cm, the
39
Dust of loamy clay, bluish grey, hard
(weathered product) mixed with clay shale,
bluish grey, strongly weathered 40 | D14 | 39.6 | 40.0
Ghi chd (Remark ): U: Mau nguyén dang D: Miu xdo dong C: Miu I6i
(Undisturbed) (Disturbed) (Core)

K§ thuat B (GeologyEng.) Giam sat B (Inspector) Giam sat chu dau tu (Owner)



TENG HOI BIA CHAT VIET NAM A
LIEN HIEP KHOA HOC s/\r\! XUAT BDIA c.u/‘\'r’ PIA VAT LY (GSP) -
CHI NHANH PIA CHAT — PIA VAT LY MIEN TRUNG JAS-ANZ

Tru sé&: 129 Nguyén Vian Linh, Pa Ning

PTHN hién trudmg: 79 Nguyén Hiru Tho, Pa Nang/ 44-46 Thai Nguyén, Nha Trang
Pién thoai: 0511.3614591/058.502021 — Fax: 0511.3614593

LAS - XD352 Email : gspmientrung@gmail.com

ISC 9001: 2008

NHAT KY KHOAN

BORING LOG
Tén cdng trinh (Project ): Dioxin Remediation Cao d9 muc nuéc ngam: -0.5m
............................................................................................... Level of groundwater:
Hang muc (Item): Geotechnical Survey Toa do mieng 16 Khoan: .............ccoeeeviiviiiiee e,
Elevation of borehole:
Pia diém (Location ): Danang Airport Ngay bat dau: 21/11/2010
Date of commencement:
Ki higu 16 khoan (Borehole No. ): B3 Ngay két thac: 22/11/2010
Chiéu sau 18 khoan (Depth of borehole ): 36m Date of finish:
— Do sau ldy miu N
3 |o el 2~ ) = 3w O(Deptiyofa Thi nghiémSPT
eS| 25 |° 2|ee M0 ta so bo e O ) (Standard Penetration Test)
2128 38 |3gl=® o » 8|z & g sampling)
=C& 58 |52s8 (Strata Description ) FERE ST o
S| Y ) 15 15 15 N
From To
Surface soil (Loamy clay, yellowish grey,
mixed with brick, gravel, concrete)
1
2
2.5m
3
Small sand, bluish grey, soft 4 D1 3.6 | 4.05
3 4 5 9
5
Small sand, bluish grey, soft (mixed with
small sand, bluish grey, soft) 6 D2 5.6 6.05
3 3 4 7
7
Small sand, bluish grey, soft 8 D3 7.6 8.05
2 3 5 8
9
Clayey sand, bluish grey, plastic 10 D4 9.6 | 10.05
4 5 6 11
11
Clayey sand, bluish grey, plastic 12 Ul [ 11.6 | 12.0
13
Clayey sand, bluish grey, plastic 14 D5 | 13.6 | 14.05
4 7 9 16
15




~ | ~ - Do sau lay miu o
Slos|l &= |Z8ls2 . ~I2 %5 < (Depthof Thi nghiemSPT
sl 25 |° &le e M6 ta so b Lol o3 - (Standard Penetration Test)
212833 |3E[=s S e ~ 8|5 & g sampling)
= 53| 28 [22|e 5 (Strata Description) Fal8e I DE
S| YT |eglte B v Ml o5 | 15 | 15 N
From To
16.2m
Loamy clay, bluish grey, mixed with plants,
plastic hard 16 U2 | 16.2 | 16.6
17
Loamy clay, bluish grey, mixed with plants,
plastic hard 18 D6 | 17.6 | 18.05
3 5 6 11
19
19.4m
Loamy clay, bluish grey, yellowish grey,
reddish brown, semi hard 20 U3 | 19.6 | 20.0
21
Loamy clay, bluish grey, yellowish grey,
reddish brown, semi hard 22 D7 | 21.6 | 22.05
7 10 12 22
23
Loamy clay, bluish grey, yellowish grey,
reddish brown, semi hard 24 U4 | 23.6 | 24.0
24.2m
25
Loamy clay, bluish grey, yellowish grey,
mixed with gravel, plastic hard 26 | D8 | 25.6 | 26.05
5 5 8 13
27
27.0m
Loamy clay, bluish grey, yellowish grey,
hard (weatherd product) 28 | D9 | 276 | 28.0
29
Loamy clay, bluish grey, yellowish grey,
hard (weatherd product) 30 | D10 | 29.6 | 30.05 |60 blows in the first 10cm, the
31
31.5m
Clay shale, bluish grey, strongly weathered,
cracked 32 | D11 | 31.5 | 32.0 |RQD =0%
TCR = 15%
33
Clay shale, bluish grey, strongly weathered,
cracked 34 | D12 | 32.0 | 34.0 |RQD =10%
TCR = 18%




— Do sau lay miu Lo
5ol 3~ |292|se 3w .(Depthyof Thi nghiémSPT
E‘ S -% 2E |2 g8 = M0 ta so bo w % = 2 sampling) (Standard Penetration Test)
v -
< § R - S (Strata Description) ﬁ@ g S [ — P gA
g m o oCpl|Ha - =9 Tw o ben 15 15 15 N
From | To
35
36.0m Clay shale, bluish grey, strongly weathered,
' cracked 36 | D13 | 34.0 | 36.0 |[RQD=11%
TCR = 20%
Ghi cha (Remark): U: Mau nguyeén dang D: Mau x4o dong C: Mau I5i
(Undisturbed) (Disturbed) (Core)

K§ thuat B (GeologyEng.) Giam sat B (Inspector) Giam sat chu dau tu (Owner)



TENG HOI BIA CHAT VIET NAM -’mim',)
LIEN HIEP KHOA HOC s/\r\! XUAT BDIA c.u/‘\'r’ PIA VAT LY (GSP) -
CHI NHANH PIA CHAT — PIA VAT LY MIEN TRUNG JAS-ANZ

Tru sé&: 129 Nguyén Vian Linh, Pa Ning

PTHN hién trudmg: 79 Nguyén Hiru Tho, Pa Nang/ 44-46 Thai Nguyén, Nha Trang
Pién thoai: 0511.3614591/058.502021 — Fax: 0511.3614593

LAS - XD352 Email : gspmientrung@gmail.com

ISC 9001: 2008

NHAT KY KHOAN

BORING LOG
Tén cdng trinh (Project ): Dioxin Remediation Cao d9 muc nuéc ngam: -0.6m
............................................................................................... Level of groundwater:
Hang muc (Item): Geotechnical Survey Toa do mieng 16 Khoan: .............ccoeeeviiviiiiee e,
Elevation of borehole:
Pia diém (Location ): Danang Airport Ngay bat dau: 24/11/2010
Date of commencement:
Ki higu 16 khoan (Borehole No. ): B4 Ngay két thac: 25/11/2010
Chiéu sau 18 khoan (Depth of borehole ): 20m Date of finish:
— Do sau ldy miu N
2.3l 2~ |2%|s= 3w O(Deptilyof ’ Thi nghiemSPT
sleSl 28 [Cglee M0 ta so bo e O ) (Standard Penetration Test)
:I/ 8§ ,(?)% «8%¥8 St t D t >\8 E%g Sampllng)
‘%02 59/ 52,38 (Strata Description) '_\"-’/3':,3 = oE
S| Y El7 = 15 15 15 N
From To
1
Mixture of sand and gravel, soft 2 D1 1.6 2.05
2.3m 5 2 3 5
3
Small sand, bluish grey, soft 4 D2 3.6 4.05
2 2 3 5
5
Small sand, blue, red, soft 6 D3 5.6 6.05
2 2 4 6
7
7.2m
Clayey sand, bluish grey, plastic 8 D4 7.6 8.05
3 4 6 10
9
Clayey sand, bluish grey, plastic 10 Ul 9.6 10.0
11
Clayey sand, bluish grey, plastic 12 D5 [ 11.6 | 12.05
4 5 7 12
13
Clayey sand, yellowish grey, white, plastic 14 | u2 | 136 | 140
15m
15




= N R S Do sau lay mau Thi nghi¢mSPT
><OO<mArmwm_ L . Am‘gg (Depthof .
T[S 5 CE |2 E|le e M6 ta so b © LE o g sampling) (Standard Penetration Test)
v -
< § R - S (Strata Description) ﬁ@ g S [ — P gA
g m o oCpl|Ha - =9 Tw o ben 15 15 15 N
From To
Loamy clay, bluish grey, yellowish grey, red,
semi hard 16 U3 [ 15.6 | 16.0
17
Loamy clay, bluish grey, yellowish grey, red,
semi hard 18 D6 [ 17.6 | 18.05
9 10 13 23
19
Loamy clay, bluish grey, yellowish grey, red,
semi hard 20 U4 | 19.6 | 20.0
Ghi chi (Remark ): U: Mau nguyén dang D: Mau x&o dong C: Mau I6i
(Undisturbed) (Disturbed) (Core)

Ky thuat B (GeologyEng.) Giam sat B (Inspector) Giam st chit diu tw (Owner)



TENG HOI BIA CHAT VIET NAM -’mim',)
LIEN HIEP KHOA HOC s/\r\! XUAT BDIA c.u/‘\'r’ PIA VAT LY (GSP) -
CHI NHANH PIA CHAT — PIA VAT LY MIEN TRUNG JAS-ANZ

Tru sé&: 129 Nguyén Vian Linh, Pa Ning

PTHN hién trudmg: 79 Nguyén Hiru Tho, Pa Nang/ 44-46 Thai Nguyén, Nha Trang
Pién thoai: 0511.3614591/058.502021 — Fax: 0511.3614593

LAS - XD352 Email : gspmientrung@gmail.com

ISC 9001: 2008

NHAT KY KHOAN

BORING LOG
Tén cdng trinh (Project ): Dioxin Remediation Cao d9 muc nwéc ngam: -0.55m
............................................................................................... Level of groundwater:
Hang muc (Item): Geotechnical Survey Toa do mieng 16 Khoan: .............ccoeeeviiviiiiee e,
Elevation of borehole:
Pia diém (Location ): Danang Airport Ngay bat dau: 27/11/2010
Date of commencement:
Ki higu 16 khoan (Borehole No. ): B5 Ngay két thac: 28/11/2010
Chiéu sau 18 khoan (Depth of borehole ): 20m Date of finish:
— Do sau ldy miu N
3 |o el 2~ ) = 3w O(Deptiyofa Thi nghiémSPT
g El 28 |2 gl M0 ta so bo e O ) (Standard Penetration Test)
Jdle8 2% |3E|ES Strata Descrinti > S|z &g sampling)
‘%02 ge 53’38 (Strata Description) '_\"-’/3':,3 = oo
I W e = 15 15 15 N
From To
Surface soil, small sand, yellowish grey
mixed with gravel
1 D1
1.2m
Clayey sand, yellowish grey, red, plastic 2 D2 1.6 2.05
2 3 4 7
3
Clayey sand, yellowish grey, red, plastic 4 Ul 3.6 4.0
5
Clayey sand, yellowish grey, red, plastic 6 D3 5.6 6.05
3 4 6 10
7
Clayey sand, yellowish grey, red, plastic 8 U2 7.6 8.0
9
Clayey sand, bluish grey, plastic 10 D4 9.6 | 10.05
3 4 7 11
11
Clayey sand, bluish grey, plastic 12 U3 [ 11.6 | 12.0
13
Clayey sand, bluish grey, plastic 14 | D5 | 13.6 | 14.05
4 4 6 10
15




= N R S Do sau lay mau Thi nghi¢mSPT
Cleo gl @ |8 g|c2 . R R =l (Depth of .
T[S 5 2E |2 E|le e M6 ta so b © LE o g sampling) (Standard Penetration Test)
v -
< § R - S (Strata Description) ﬁ@ g S [ — P gA
gy © cg|-e - =9 Tw o ben 15 15 15 N
From To
Clayey sand, bluish grey, plastic 16 U4 | 156 | 16.0
16.5m
17
Loamy clay, bluish grey, yellowish grey, red,
semi hard 18 D6 [ 17.6 | 18.05
4 4 5 9
19
Loamy clay, bluish grey, yellowish grey, red,
20.0m semi hard 20 | U5 | 19.6 | 20.0
Ghi chi (Remark ): U: Mau nguyén dang D: Mau x&o dong C: Mau I6i
(Undisturbed) (Disturbed) (Core)

Ky thuat B (GeologyEng.) Giam sat B (Inspector) Giam st chit diu tu (Owner)



TENG HOI BIA CHAT VIET NAM A
LIEN HIEP KHOA HOC s/\r\! XUAT BDIA c.u/‘\'r’ PIA VAT LY (GSP) -
CHI NHANH PIA CHAT — PIA VAT LY MIEN TRUNG JAS-ANZ

Tru sé&: 129 Nguyén Vian Linh, Pa Ning

PTHN hién trudmg: 79 Nguyén Hiru Tho, Pa Nang/ 44-46 Thai Nguyén, Nha Trang
Pién thoai: 0511.3614591/058.502021 — Fax: 0511.3614593

LAS - XD352 Email : gspmientrung@gmail.com

ISC 9001: 2008

NHAT KY KHOAN

BORING LOG
Tén cdng trinh (Project ): Dioxin Remediation Cao d9 muc nuéc ngam: -2.7m
............................................................................................... Level of groundwater:
Hang muc (Item): Geotechnical Survey Toa do mieng 16 Khoan: .............ccoeeeviiviiiiee e,
Elevation of borehole:
Pia diém (Location ): Danang Airport Ngay bat dau: 25/11/2010
Date of commencement:
Ki higu 16 khoan (Borehole No. ): B6 Ngay két thac: 26/11/2010
Chiéu sau 18 khoan (Depth of borehole ): 20m Date of finish:
—_ Do sau ldy miu L
5 o2l 2~ |23ls2 S5 o (epthof Thi nghiémSPT
g El 28 |2 gl M0 ta so bo e O ) (Standard Penetration Test)
:I/ 8§ ,(?)% «8%-58 St t D t >\8 E%g Sampllng)
‘%02 59/ 53’38 (Strata Description) '_\"-’/3':,3 = oE
S| Y El7= 15 15 15 N
From To
1
Backfill; small sand, yellowish grey mixed
with gravel, concrete 2 D1
3.7m
3
Small sand, bluish grey, soft 4 D2 4.0 | 4.45
2 3 3 6
5
Small sand, bluish grey, soft 6 D3 5.6 6.05
2 3 4 7
7
7.2m
Clayey sand, reddish brown, plastic 8 Ul 7.6 8.0
9
Clayey sand, reddish brown, plastic 10 D4 9.6 | 10.05
3 4 4 8
11
Clayey sand, reddish brown, saffron, plastic 12 u2 | 116 | 120
13
Clayey sand, bluish grey, plastic 14 D5 [ 13.6 | 14.05
4 5 7 12
15




= N R S Do sau lay mau Thi nghi¢mSPT
Lloesl €2 I8 gls 3 . . w D [E 6 (Depth of Standard P ionT
= "g sl 28 |5 E|22 M6 ta so b L2 e 25 sampling) (Standard Penetration Test)
SI83 28 2 2 - S (Strata Description) ﬁ@ g5 ' .
gy © cg|-e - =9 Tw o ben 15 15 15 N
From To
Clayey sand, bluish grey, plastic 16 U3 | 15.6 | 16.0
16.5m
17
Loamy clay, bluish grey, yellowish grey, red,
semi hard 18 D6 | 17.6 | 18.05
8 9 11 20
19
Loamy clay, bluish grey, yellowish grey, red,
20.0m semi hard 20 U4 | 19.6 | 20.0
Ghi chd (Remark ): U: Mau nguyén dang D: Miu x4o dong C: Miu I6i
(Undisturbed) (Disturbed) (Core)

K§ thuat B (GeologyEng.) Giam sat B (Inspector) Giam sat chu dau tu (Owner)



TENG HOI BIA CHAT VIET NAM -’mim',)
LIEN HIEP KHOA HOC s/\r\! XUAT BDIA c.u/‘\'r’ PIA VAT LY (GSP) -
CHI NHANH PIA CHAT — PIA VAT LY MIEN TRUNG JAS-ANZ

Tru sé&: 129 Nguyén Vian Linh, Pa Ning

PTHN hién trudmg: 79 Nguyén Hiru Tho, Pa Nang/ 44-46 Thai Nguyén, Nha Trang
Pién thoai: 0511.3614591/058.502021 — Fax: 0511.3614593

LAS - XD352 Email : gspmientrung@gmail.com

ISC 9001: 2008

NHAT KY KHOAN

BORING LOG
Tén cdng trinh (Project ): Dioxin Remediation Cao d9 muc nuéc ngam: -0.6m
............................................................................................... Level of groundwater:
Hang muc (Item): Geotechnical Survey Toa do mieng 16 Khoan: .............ccoeeeviiviiiiee e,
Elevation of borehole:
Pia diém (Location ): Danang Airport Ngay bat dau: 29/11/2010
Date of commencement:
Ki higu 16 khoan (Borehole No. ): B7 Ngay két thac: 29/11/2010
Chiéu sau 18 khoan (Depth of borehole ): 20m Date of finish:
— Do sau ldy miu N
3 |o el 2~ ) = 3w O(Deptiyofa Thi nghiémSPT
eS| 25 |° 2|ee M0 ta so bo e O ) (Standard Penetration Test)
2128 38 |3gl=® o » 8|z & g sampling)
= C& 58 |52ls S (Strata Description) FEEE g — =
30 Y S 15 15 | 15 N
From To
Surface soil, loamy clay, yellowish grey
mixed with gravel
1
0.9m
Clayey sand, yellowish grey, red, plastic 2 D1 1.6 2.05
2 3 3 6
3
Clayey sand, yellowish grey, red, plastic 4 Ul 3.6 | 4.000
5
Clayey sand, yellowish grey, red, plastic 6 D2 5.6 6.05
3 4 5 9
7
Clayey sand, yellowish grey, red, plastic 8 U2 7.6 8.0
9
Clayey sand, bluish grey, plastic 10 D3 9.6 | 10.05
4 4 7 11
11
Clayey sand, bluish grey, plastic 12 U3 [ 11.6 | 12.0
13
Clayey sand, bluish grey, plastic 14 | D4 | 13.6 | 14.05
14.5m 4 5 6 11
15




= N R S Do sau lay mau Thi nghi¢mSPT
Lloesl €2 I8 gls 3 . . w D [E 6 (Depth of Standard P ionT
= "g sl 28 |5 E|22 M6 ta so b L2 e 25 sampling) (Standard Penetration Test)
SIE3 28 [Bels s (Strata Description ) ﬁ@ g > E— .
gy © cg|-e - =9 Tw o ben 15 15 15 N
From To
Loamy clay, yellowish grey, bluish grey, red,
semi hard 16 | U4 | 156 | 16.0
17
Loamy clay, yellowish grey, bluish grey, red,
semi hard 18 D5 [ 17.6 | 18.05
9 10 12 22
19
Loamy clay, yellowish grey, bluish grey, red,
20.0m semi hard 20 | U5 | 19.6 | 20.0
Ghi chi (Remark ): U: Mau nguyén dang D: Mau x&o dong C: Mau I6i
(Undisturbed) (Disturbed) (Core)

Ky thuat B (GeologyEng.) Giam sat B (Inspector) Giam st chit diu tw (Owner)



TENG HOI BIA CHAT VIET NAM -’mim',)
LIEN HIEP KHOA HOC s/\r\! XUAT BDIA c.u/‘\'r’ PIA VAT LY (GSP) -
CHI NHANH PIA CHAT — PIA VAT LY MIEN TRUNG JAS-ANZ

Tru sé&: 129 Nguyén Vian Linh, Pa Ning

PTHN hién trudmg: 79 Nguyén Hiru Tho, Pa Nang/ 44-46 Thai Nguyén, Nha Trang
Pién thoai: 0511.3614591/058.502021 — Fax: 0511.3614593

LAS - XD352 Email : gspmientrung@gmail.com

ISC 9001: 2008

NHAT KY KHOAN

BORING LOG
Tén cdng trinh (Project ): Dioxin Remediation Cao d9 muc nwéc ngam: -0.45m
............................................................................................... Level of groundwater:
Hang muc (Item): Geotechnical Survey Toa do mieng 16 Khoan: .............ccoeeeviiviiiiee e,
Elevation of borehole:
Pia diém (Location ): Danang Airport Ngay bat dau: 23/11/2010
Date of commencement:
Ki higu 16 khoan (Borehole No. ): B8 Ngay két thac: 24/11/2010
Chiéu sau 18 khoan (Depth of borehole ): 20m Date of finish:
— Do sau ldy miu N
2 .3 2~ |2%|s= 3w O(Deptilyof ’ Thi nghiemSPT
sleSl 28 [Cglee M0 ta so bo e O ) (Standard Penetration Test)
:I/ 8§ ,(?)% «8%¥8 St t D t >\8 E%g Sampllng)
‘%02 59/ 53’38 (Strata Description) '_\"-’/3':,3 = oE
I W e = 15 15 15 N
From To
Surface soil (Sand, gravel, concrete)
1
2 D1 1.6 2.0
3
Surface soil (Sand, gravel, concrete) 4 D2 3.6 4.0
4.5m
5
Loamy clay, bluish grey, mixed with shell,
soft plastic 6 Ul 5.6 6.0
7
Loamy clay, bluish grey, mixed with shell,
soft plastic 8 D3 7.6 8.05
2 3 3 6
9
9.4m
Clayey sand, bluish grey, plastic 10 U2 9.6 10.0
11
Clayey sand, bluish grey, plastic 12 D4 | 11.6 | 12.05
4 5 5 10
13
Clayey sand, bluish grey, plastic 14 U3 | 13.6 | 14.0
15




— Do sau lay miu Lo
5 losl 2~ |23l 2 e Q(Deptetl]yof ’ Thi nghiemSPT
E‘ S -% 2E |2 g8 = M0 ta so bo w % = 2 sampling) (Standard Penetration Test)
v -
< § 3| E8 [22els s (Strata Description) ﬁ@ g S [ — P gA
gy © cg|-e - =9 Tw o ben 15 15 15 N
From To
Loamy clay, bluish grey, yellowish grey, red
mixed with gravel, semi hard 16 U4 | 156 | 16.0
17
Loamy clay, bluish grey, yellowish grey, red,
semi hard 18 D5 | 17.6 | 18.05
7 9 10 19
19
Loamy clay, bluish grey, yellowish grey, red,
semi hard 20 U5 [ 19.6 | 20.0
Ghi chd (Remark ): U: Mau nguyén dang D: Miu xdo dong C: Miu I6i
(Undisturbed) (Disturbed) (Core)

Ky thuat B (GeologyEng.) Giam sat B (Inspector) Giam sat chu dau tu (Owner)



LAS - XD352 Email

Tru sé&: 129 Nguyén Vian Linh, Pa Ning
PTHN hién trudmg: 79 Nguyén Hiru Tho, Pa Nang/ 44-46 Thai Nguyén, Nha Trang
Pién thoai: 0511.3614591/058.502021 — Fax: 0511.3614593

: gspmientrung@gmail.com

TENG HOI BIA CHAT VIET NAM -’mim',)
LIEN HIEP KHOA HOC s/\r\! XUAT BDIA c.u/‘\'r’ PIA VAT LY (GSP) -
CHI NHANH PIA CHAT — PIA VAT LY MIEN TRUNG JAS-ANZ

ISC 9001: 2008

NHAT KY KHOAN

BORING LOG
Tén cdng trinh (Project ): Dioxin Remediation Cao d9 muc nwéc ngam: -0.75m
............................................................................................... Level of groundwater:
Hang muc (Item): Geotechnical Survey Toa do mieng 156 Khoan: ............ccoeeeviiviiiiiiee e,
Elevation of borehole:
Pia diém (Location ): Danang Airport Ngay bat dau: 26/11/2010
Date of commencement:
Ki higu 16 khoan (Borehole No. ): B9 Ngay két thac: 27/11/2010
Chiéu sau 18 khoan (Depth of borehole ): 20m Date of finish:
—_ Do sau ldy miu L
3 |o el 2~ ) = 3w O(Deptiyofa Thi nghiémSPT
g El 28 |2 gl M0 ta so bo e O ) (Standard Penetration Test)
:I/ 8§ ,(?)% «8%§8 St t D t >\8 E%g Sampllng)
‘%02 59/ EE’EB (Strata Description) '_\"-’/3':,3 = oE
S Y ce|- ¢ 15 15 15 N
From To
1
2.4m
Surface soil (Small sand, yellowish grey
mixed with gravel) 2 D1
3
Small sand, bluish grey, yellowish grey, soft 4 D2 36 40
2 3 5 8
5
Small sand, bluish grey, soft 6 D3 5.6 6.05
3 3 4 7
7
6.9m
Clayey sand, reddish brown, white, plastic 8 D4 76 8.05
4 5 5 10
9
Clayey sand, reddish brown, white, plastic 10 Ul 96 100
11
Clayey sand, reddish brown, white, plastic 12 o5 | 116 | 12.05
4 5 6 11
13




= N R S Do sau lay mau Thi nghi¢mSPT
Lloesl 2 I8 g(s 3 . . w D [E 6 (Depth of Standard P ionT
= "g sl 28 |5 E|22 M6 ta so b L2 e 25 sampling) (Standard Penetration Test)
SI83 28 2 2 - S (Strata Description) ﬁ@ g5 ' .
g m o oCpl|Ha - =9 Tw o ben 15 15 15 N
From To
15
15.2m
Loamy clay, bluish grey, yellowish grey, red,
semi hard 16 U3 | 15.6 | 16.0
17
Loamy clay, bluish grey, yellowish grey,
semi hard 18 D6 | 17.6 | 18.05
8 10 12 22
19
Loamy clay, bluish grey, yellowish grey,
20.0m semi hard 20 U4 | 19.6 | 20.0
Ghi chd (Remark ): U: Mau nguyén dang D: Miu xdo dong C: Miu I6i
(Undisturbed) (Disturbed) (Core)

K§ thuat B (GeologyEng.) Giam sat B (Inspector) Giam sat chu dau tu (Owner)
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BANG TONG HQP CHI TIEU CO LY DAT NEN (SUMMARY OF SOIL TEST RESULTS)
. . PANH GIA, LAP KE HOACH&THIET KE KY THUAT CO LAP DIOXIN NHU LA CAU PHAN CUA XU LY MOI TRUONG
CONG TRINH
PROJECT: ASSESSMENTS AND ENGINEERING PLANNING AND DESIGN FOR DIOXIN CONTAINMENT AS PART OF ENVIRONMENTAL
REMEDIATION AT DANANG AIRPORT
KY HIEU LO KHOAN (BOREHOLE SIGN): B1
4
=
z
-~ S
= I . @
= R N 3 gifi h1n ATTERBERG @
=) Z THANH PHAN HAT (PARTICLE SIZE) = Eﬂ
= 5 _ g (ATTERBERG LIMIT) &
=) = T o} =
& = = S
) = o c O
2 £ 8 3 a
= s = - %
= < 2 = —~ g o =
< P < S = = = - 2 o . 3 PR
z = %) . 3 % = £ ) g el 7 § B S MO TA DAT DA (SOIL DESCRIPTION)
z | 2 8 : 2 5 sl |2l 22 |e_|&-]:¢ 5
S = g 2 o S | &o| & z | < |22|le2| T3 23 o
= 2 8 E S ~ 5 = g L o T E|lTSE|lL B ] Z
5 (=3 — 3 = ) s 3 © S. = 8 S = =% ¢ 5 £ o
= o < s ¥ < < @ 7] < I @ = [ = =
le) = =1 M < < > c o = 2] s
= o o = = o e =, < - = 3 2
_ @ a = = @
é < & & o |° © 5 |o |° @ z
75 - 37.5- 19 - 95- | 475- 2- 0,425- | 0.075- W% LL PL Ip B E—' B
m >75 <0.005
37.5 19 9.5 | 4.75 2 0.425 | 0.075 | 0.005 % % % kG / em?
B1 D2 3.60 - 4.05m 19.98 Cat hat nho (fine sand)
B1 D5 9.60 - 10.05m 241 | 25.35 | 56.00 | 11.34 | 4.90 Cat pha (Clayey sand)
Bl U1l 11.60 - 12.00m 22.43 Cat pha (Clayey sand)
B1 D6 13.60 - 14.00m 26.35 | 18.94 | 7.41 Cat pha (Clayey sand)
Bl U2 16.0 - 16.40m 49.50 | 34.21 | 15.29 1.330 Sét pha déo mém (Loamy clay, soft plastic)
B1 u3 18.0 - 18.4m 24.67 | 3856 | 22.35 | 16.21 | 0.143 Sét pha nira cing (Loamy clay, semi hard)
Bl D7 19.60 - 20.05m 25.36 Sét pha nira cung (Loamy clay, semi hard)
B1 u4 21.60 - 22.0m 25.01 | 39.19 | 23.15 | 16.04 | 0.116 3.430 Sét pha nira cimg (Loamy clay, semi hard)
B1 D8 23.60 - 24.05M 1.57 1.43 | 36.43 | 40.21 | 1450 | 5.85 | 23.42 | 28.54 | 21.54 | 7.00 | 0.268 Cat pha (Clayey sand)
B1 U5 25.60 - 26.00M 4135 | 24.21 | 17.14 4.040 Sét pha nira cting (Loamy clay, hard)
B1 D9 27.60 - 28.06M 22.20 | 40.58 | 25.65 | 14.93 | -0.231 Sét pha nira cing (Loamy clay, hard)
IEpb_oc.o KIEM TRA PhO PHONG KY THUAT
(Prepared by) (Checked by) (Deputy chief of laboratory)
Nguyén Thi Ty Lé Thi Cit Twong Hupnh Trong Huén

PDF created with pdfFactory Pro trial version www.pdffactory.com



THI NGHIEM NEN NO HONG

(Unconfined compression testing result)

Tiéu chuin thi nghiém (Testing standard): ASTM D2166

Assessments and Engineering Planning and Design for Dioxin Containnent aspart

of Environmental Remediation at Da Nang inrpart.

Hé khoan - Borehole: B1 Symbol of specimen: u2 Depth (m): 16.0-16.4
Date of test: 4/12/2010 Symbol of test: 1 Type of specimen: Undamage
Dh Dh . Ay R P P KG [Height: h (cm) 8.00
(em) '~ h A (vieh) | (KG) |, =A em’  [Diameter: b (cm) 3.91
0.00 | 0.000 | 1.000 [12.001| 0.0 [ 072 0.06 |Area: Ay (cm?) 12.001
0.05 | 0.006 | 0.994 [12.073| 1.5 132 0.11
0.10 [ 0.013 | 0.987 [12.159] 55 | 2.93 0.24 1.6
0.15 [ 0.019 | 0.981 [12.233] 85 | 4.13 0.34 o
020 [0.025 [ 0975 [12309| 120 | 554 | 045 L4TE P
0.25 | 0.031 | 0969 [12.385| 155 [ 6.95 0.56 1.2 3 Odcd’o
0.30 | 0.038 | 0.962 [12.475[ 18.0 [ 7.96 0.64 a £
0.35 [ 0.044 | 0.956 [ 12553 21.0 | 9.16 0.73 1.0 3
0.40 | 0.050 | 0.950 | 12.633| 25.0 | 10.77 0.85 0.8 d
0.45 | 0.056 | 0.944 [12.713] 275 | 11.78 0.93 d
0.50 | 0.063 | 0.937 | 12.808 | 30.0 | 12.78 1.00 0.6 5‘
0.55 | 0.069 | 0.931 [12.890| 32.0 | 13.59 1.05 04 d
0.60 | 0.075 | 0.925 [ 12.974| 345 | 14.59 1.12 :
0.65 | 0.081 | 0.919 [ 13.059| 36.0 | 15.20 1.16 0.2 o
0.70 | 0.088 | 0.912 | 13.159| 37.5 | 15.80 1.20 €/p
0.75 [ 0.094 | 0.906 |13.246[ 39.0 | 16.40 1.24 000
0.80 | 0.100 | 0.900 | 13.334| 40.0 | 16.80 1.26 0 2 4 6 8 10 12 14 16 18 20
0.85 | 0.106 | 0.894 | 13.424| 41.5 | 17.41 1.30
0.90 [ 0.113 | 0.887 [ 13.530| 42.5 | 17.81 1.32 20
0.95 [ 0.119 | 0.881 | 13.622 43.0 | 18.01 1.32 18
1.00 [ 0.125 | 0.875 | 13.715| 435 | 18.21 1.33
1.05 | 0.131 | 0.869 | 13.810| 44.0 | 18.41 133 16
2.05 [ 0256 | 0.744 | 16.130| 445 | 18.61 .15 14
1.2
1.0
0.8
0.6
0.4 1~
02 4f \
0.0 1
00 04 08 12 16 20
Type of failure: Crack and belly
Mohr circle
d.max = 1.33 (kG/em?®)
Thi nghiém Kiém tra Ph6 Phong K§ Thuat
(Tested by) (Checked by) ‘Deputy chief of laboratory

Nguyén Thi Ty

L& Thi Cat Tudng Huynh Trong Hudn



THI NGHIEM NEN NO HONG
(Unconfined compression testing result)
Tiéu chuén thi nghi¢m (Testing standard): ASTM D2166
Assessments and Engineering Planning and Design for Dioxin Containnent aspart

of Environmental Remediation at Da Nang inrpart.

Hb khoan - Borehole: B1 Symbol of specimen: U4 Depth (m): 21.6-22.00
Date of test: 4/12/2010 Symbol of test: 2 Type of specimen: Undamage
pho| oa| o AR P P KG |Height: h (cm) 8.00
e [~ n A_l e | e | KG) |s=A em”  [Diameter: b (cm) 3.91
0.00 | 0.000 | 1.000 | 12.001| 0.0 | 0.72 0.06 |Area: A (em®) 12.001
0.05 | 0.006 | 0.994 [12.073| 45 | 2.53 0.21
0.10 | 0.013 [ 0987 [ 12.159| 11.0 | 5.14 0.42 4.0
0.15 | 0.019 | 0981 [12.233| 165 | 735 | 0.60 1
0.20 | 0.025 [ 0975 [ 12.309| 23.0 | 9.97 0.81 3415 .
0.25 | 0.031 | 0.969 | 12.385| 30.0 | 12.78 1.03 32(2) D) Fou
0.30 | 0.038 [ 0.962 | 12.475] 37.0 | 15.60 1.25 %-g =
0.35 | 0.044 [ 0956 | 12.553| 445 | 18.61 1.48 54 1@ g
0.40 [ 0.050 [ 0.950 | 12.633] 50.0 | 20.83 1.65 g% 5
0.45 | 0.056 | 0.944 | 12.713| 56.0 | 23.24 1.83 1.8
0.50 | 0.063 | 0937 [12.808| 63.5 | 2626 | 2.05 18
0.55 | 0.069 | 0.931 | 12.890| 70.0 | 28.87 2.24 1.2 g
0.60 [ 0.075 | 0925 [12.974| 765 | 3148 | 243 e
0.65 | 0.081 | 0.919 [13.059| 83.0 | 34.10 2.61 06 15 =
0.70 | 0.088 [ 0.912 [ 13.159| 90.5 | 37.12 2.82 05 ] &/
0.75 [ 0.094 [ 0.906 | 13246 955 | 39.13 2.95 006

0.80 [ 0.100 | 0.900 | 13.334(100.5| 41.14 3.09 0 2 4 6 8 10 12 14 16 18 20

0.85 [ 0.106 | 0.894 | 13.424| 104.0 | 42.54 3.17

0.90 [ 0.113 [ 0.887 | 13.530| 108.0 | 44.15 3.26

0.95  0.119 | 0.881 | 13.622| 111.0| 45.36 3.33

1.00 [ 0.125 | 0.875 | 13.715] 113.0| 46.16 3.37

1.05 | 0.131 | 0.869 | 13.810] 116.0 [ 47.37 3.43

2.05  0.256 | 0.744 | 16.130 | 117.0| 47.77 2.96

7/
Z

=
L

VA
rA
J
Vi

OOOOOR RN WWMWW S
ONPROOONDOOONIANOON OO

000408121620242832364.0
Type of failure: Crack
Mohr circle
d.max = 3.43 (kG/em®)
Thi nghiém Kiém tra Phé6 Phong K§ Thuat
(Tested by) (Checked by) ‘Deputy chief of laboratory



THI NGHIEM NEN NO HONG
(Unconfined compression testing result)
Tiéu chuin thi nghiém (Testing standard): ASTM D2166

Assessments and Engineering Planning and Design for Dioxin Containnent aspart

of Environmental Remediation at Da Nang inrpart.

HO khoan - Borehole: B1 Symbol of specimen: us Depth (m): 25.6-26.0

Date of test: 4/12/2010 Symbol of test: 3 Type of specimen: Undamage
Ah Ah L A | R P P KG |Height: h (cm) 8.00
m) [~ h A3L-c | (vich) | (KG) [, =A cm® |Diameter: b (cm) 3.91
0.00 | 0.000 | 1.000 | 12.001| 0.0 0.72 0.06 |Area: Ay (sz) 12.001

0.05 | 0.006 | 0.994 [12.073| 5.0 2.73 0.23

0.10 | 0.013 | 0.987 | 12.159 | 11.5 5.34 0.44

0.15 ] 0.019 | 0.981 | 12.233| 18.0 7.96 0.65

0.20 | 0.025 | 0.975 [ 12.309 | 25.0 | 10.77 0.88

Glem?)
.ak i

0.25 1 0.031 | 0.969 |12.385| 32.0 | 13.59 1.10

0.30 | 0.038 | 0.962 | 12.475| 40.0 | 16.80 1.35

0

0.35 | 0.044 | 0.956 | 12553 46.0 | 19.22 1.53

hel

1 @)

0.40 | 0.050 | 0.950 | 12.633| 53.0 | 22.03 1.74

0.45 | 0.056 | 0.944 [12.713| 61.0 | 25.25 1.99

0.50 | 0.063 | 0.937 | 12.808 | 69.5 | 28.67 2.24

T

0.55 | 0.069 | 0.931 [12.890 78.5 | 32.29 2.50

0.60 | 0.075 | 0.925 [ 12.974| 88.0 | 36.11 2.78

S

0.65 | 0.081 | 0.919 [ 13.059 | 98.0 | 40.13 3.07

P

0.70 | 0.088 | 0.912 | 13.159 | 108.0 | 44.15 3.36

OOOOOREERNNNNNWWWWUWS S
ONROYOONLCOONAOON AOHICOOND
5

0.75 1 0.094 | 0.906 | 13.246 | 118.0| 48.18 3.64 &

0.80 | 0.100 | 0.900 | 13.334| 125.0 50.99 3.82

0.85 | 0.106 | 0.894 | 13.424 | 130.0 [ 53.00 3.95 0 2 4 6 810121416 18 20

0.90 | 0.113 | 0.887 | 13.530 | 133.5| 54.41 4.02

0.95 ] 0.119 | 0.881 | 13.622 | 135.0 [ 55.01 4.04

1.00 | 0.125 | 0.875 | 13.715( 136.0 [ 55.42 4.04

1.05 ] 0.131 | 0.869 | 13.810 | 136.5| 55.62 4.03

2.05 | 0.256 | 0.744 | 16.130 | 136.2 | 55.50 3.44

/’/

N

ol
LA

OOOOORRREENNNNNWWWWWS
ONPROOONPAOOONDOOONAOHOO

0004081.21620242832364.0
Type of failure: Crack and belly

Mohr circle
d.max = 4.04  (kGlem?)
Thi nghiém Kiém tra Phé phong k¥ thuat
(Tested by) (Checked by) ‘Deputy chief of laboratory

Nguyén Thi Ty L& Thi Cat Tudng Huynh Trong Huén



BANG TONG HQP CHI TIEU CO LY PAT NEN
(SUMMARY OF SOIL TEST RESULTS)

Cong trinh: Assessments and Engineering Planning and Design for Dioxin Containment as part of Environmental
Project: Remediation at Danang airport
KY HIEU LO KHOAN (BOREHOLE SIGN): B2
2
=
z
)
~ 8 - z
a . R 3 giTi hin ATTERBERG ] ;
= | - THANH PHAN HAT (PARTICLE SIZE) = 2 | THINGHIEM NEN CO KET (CONSOLIDATION TEST)
o | Z _ ¥ (ATTERBERG LIMIT) &
=R = g 2
212 & : :
=gl & : 2
= s &
= < Eg K = = — ] o ° =
= © ! =} PP .
2|2 P - g E s | € 2 g | .| B = z o MO TA DAT DA (SOIL DESCRIPTION)
< = el ) > = 4 = S > =2 | = @ 5 4
z | = = 32 3 > 8o @ | 3 E |SE(S _|a~| o] = _ _
S| = S 3 < s |EZT| & 2 S < |sc|€E|2d| 23| ¢ & i
| = = 8 =1 S |ls8| 5| = = S =s5|2E[(S8| 52| 3 e § e
2| = o < s v |8 < @ A =g g o= | T - = < = Cc Cs Pc
. = [8) £ < s |~ = o=2|=< = 2 o < © <
S k. e T -, o » = = “» z pY g
z. I 3 ] %) S} o) (8} i) z o
&
=
75- | 37.5-| 19- | 95- | 475-| 2. |o0,425-|0.075- W% | LL | PL Ip B é
m >75 <0.005 S
375 | 19 | 95 | 475 [ 2 | 0425] 0.075 0.005 % % % kG/ecm] cm?s | cmikG| cmis kGlem2
B2 | D1 3.60 - 4.05M 217 | 3749 53.10 | 7.24 Cat nho (Fine sand)
B2 | D4 | 11.60-12.05M 2658 | 21.32 | 5.26 Cét pha (Clayey sand)
B2 | U2 | 13.60 - 14.00M 22.16 Cat pha (Clayey sand)
B2 | U3 | 15.60 - 16.00M 42.35 | 23.45] 18.90 3.080 Sét pha nira ctirng (Loamy clay, semi half)
B2 | D5 | 17.60 - 18.05M 2.36 | 2.88 | 9.03 | 20.15 | 43.34 | 22.24 | 26.06 | 41.35 | 23.24 | 18.11 | 0.156 Sét pha nira cing (Loamy clay, semi half)
B2 | U4 | 19.60 - 20.00M 24.67 | 41.21 ) 22.12 | 19.09 | 0.133 | 3.230 Sét pha nira ctiing (Loamy clay, semi half)
B2 | U5 | 23.60 - 24.00M 23.83 ] 29.45 | 21.68 | 7.77 | 0.277 | 3.790 | 0.5378| 0.046 | 0.183 | 0.249 | 0.032 | 0.895 Cat pha (Clayey sand)
B2 | D7 | 25.60 - 26.00M 39.57 | 23.56 | 16.01 Sét pha nira cing (Loamy clay, semi half)
B2 | D8 | 28.00 - 28.40M 24.88 Sét pha nira ciing (Loamy clay, semi half)
B2 | D9 | 29.60 - 30.05M 24.16 | 39.45 | 27.54 | 11.91 | -0.284 Sét pha nira cirng (Loamy clay, half)
IEpb_oc.o KIEM TRA PhO PHONG KY THUAT
(Prepared by) (Checked by) (deputy chief of laboratory)

Nguyén Thi Ty

Lé Thi Cat Twong Hupnh Trong Huin




THi NGHIEM NEN NO HONG

(Unconfined compression testing result)
Tiéu chuén thi nghi¢m (Testing standard): ASTM D2166

Assessments and Engineering Planning and Design for Dioxin Containnent aspart

of Environmental Remediation at Da Nang inrpart.

Hb khoan - Borehole: B2 Symbol of specimen: u3 Depth (m): 15.6-16.0
Date of test: 4/12/2010 Symbol of test: 4 Type of specimen: Undamage
Ah Ah . A | R P P KG |Height: h (cm) 8.00
(cm) 7 T1-g | (vich) | (KG) |sc=A em® |Diameter: b (cm) 3.91
0.00 | 0.000 | 1.000 |12.001]| 0.0 | 0.72 0.06 |Area: A, (cm?) 12.001
0.05 [ 0.006 | 0.994 [12.073] 40 | 2.32 0.19
0.10 [ 0.013 [ 0.987 [12.159| 105 | 4.94 0.41 4.0
0.15 | 0.019 | 0981 |12233| 17.0 | 7.55 | 0.62 38 1=
0.20 [ 0.025 | 0.975 [12.309| 235 | 10.17 0.83 34 1+5
0.25 | 0.031 | 0.969 | 12.385| 30.5 | 12.98 | 1.05 351
0.30 [ 0.038 | 0.962 [12.475] 39.0 | 16.40 1.31 g.g = B
0.35 | 0.044 | 0.956 [12.553| 44.0 | 18.41 1.47 541 %R P
0.40 | 0.050 | 0.950 |12.633| 51.0 | 21.23 1.68 %%
0.45 [ 0.056 | 0.944 |12.713| 57.0 | 2364 1.86 18 IF
0.50 | 0.063 | 0.937 |12.808| 64.0 | 26.46 2.07 %‘2
0.55 [ 0.069 | 0.931 [12.890| 70.5 | 29.07 2.26 12 =e
0.60 | 0.075 | 0.925 [12.974| 76.0 | 31.28 2.41 (1):3 i
0.65 | 0.081 [ 0.919 [13.059| 82.0 | 33.70 2.58 06—+
0.70 | 0.088 | 0.912 |13.159 | 89.0 | 36.51 2.77 o4 :;F <
0.75 [ 0.094 | 0.906 |13.246[ 925 [ 37.92 2.86 0.0 ¢
0.80 | 0.100 | 0.900 | 13.334| 955 | 39.13 2.93 0 2 4 6 8 10 12 14 16 18 20
0.85 [ 0.106 | 0.894 |[13.424| 97.5 | 39.93 2.97
0.90 [ 0.113 | 0.887 [13.530| 99.0 | 40.53 3.00 4.0
0.95 | 0.119 | 0.881 | 13.622|101.0| 41.34 3.03 38
1.00 [ 0.125 [ 0.875 [13.715[ 1025 | 41.94 3.06 34
1.05 | 0.131 | 0.869 | 13.810 | 104.0| 4254 | 3.08 32
2.05 | 0.256 | 0.744 |[16.130]105.0| 42.95 2.66 %:2
2.4
2.2
2.0
1.8
1.6 pm———
1.4
1617 X
e TZ
0.4 4 Y
0.2 }
0.0 L
0.00.40.81.21.62024283.2364.0
Type of failure: Crack and belly
Mohr circle
§max=  3.08  (kGlcm?)
Thi nghi¢m Kiém tra Phé phong k¥ thuat
(Tested by) (Checked by) ‘Deputy chief of laboratory

Nguyén Thi Ty

Lé Thi Cét Tudng

Huynh Trong Huén



THi NGHIEM NEN NO HONG

(Unconfined compression testing result)
Tiéu chun thi nghiém (Testing standard): ASTM D2166
Assessments and Engineering Planning and Design for Dioxin Containnent aspart

of Environmental Remediation at Da Nang inrpart.

Ho khoan - Borehole: B2 Symbol of specimen: U4 Depth (m): 19.6-20.0
Date of test: 4/12/2010 Symbol of test: 5 Type of specimen: Undamage
Dh Dh e A | R p P KG |Height: h (cm) 8.00
(em) [~ h A e | veny | (kG) =R em’  [Diameter: b (cm) 3.91
0.00 [ 0.000 [ 1.000 [ 12.001| 0.0 [ 0.72 0.06 |Area: Ag(cm?) 12.001
0.05 [ 0.006 | 0.994 [ 12.073| 35 | 2.12 0.18
0.10 [ 0.013 [ 0.987 [ 12.159| 10.0 | 4.74 0.39 4.0
0.15 | 0.019 | 0981 [12.233] 165 | 735 | 0.60 S EeEEEEEsEEEsEsmmEE=
0.20 [ 0.025 [ 0.975 [ 12309 23.0 [ 9.97 0.81 3.4 +5
0.25 1 0.031 | 0.969 | 12.385| 29.5 | 12.58 1.02 %;% n oha
0.30 [ 0.038 [ 0.962 [ 12.475] 385 | 16.20 1.30 %-g = .
0.35 [ 0.044 | 0.956 | 12.553 | 46.0 | 19.22 1.53 54 1% o
0.40 [ 0.050 | 0.950 | 12.633| 53.5 | 22.23 1.76 5(2)
0.45 [ 0.056 | 0.944 | 12.713] 60.0 | 24.85 1.95 %Zg ,}
0.50 [ 0.063 [ 0.937 | 12.808 | 67.0 [ 27.66 2.16 14
0.55 [ 0.069 | 0.931 | 12.890 | 73.0 | 30.08 233 12 Fe
0.60 | 0.075 | 0925 [12.974 79.0 | 3249 | 2.50 s8I
0.65 | 0.081 | 0.919 [ 13.059| 84.5 | 34.70 2.66 8.2 T -
0.70 | 0.088 | 0.912 | 13.159 | 90.0 | 36.91 2.81 0.2 . o/p
0.75 | 0.094 | 0.906 |13.246| 94.5 | 38.72 2.92 00¢&
0.80 [ 0.100 | 0.900 | 13.334| 97.5 | 39.93 2.99 0 2 4 6 8 10 12 14 16 18 20
0.85 [ 0.106 | 0.894 | 13.424 | 100.5| 41.14 3.06
0.90 [ 0.113 | 0.887 | 13.530 | 104.0 | 42.54 3.14 4.0
0.95 [ 0.119 | 0.881 | 13.622]106.0| 43.35 3.18 %‘%
1.00 [ 0.125 | 0.875 [ 13.715| 108.0| 44.15 322 34
1.05 [0.131 | 0.869 | 13.810 [ 109.0| 2456 | 3.23 3
2.05 | 0.256 | 0.744 [16.130| 110.0| 44.96 2.79 %‘%
2.4
2.2
20
1.8
1.6
1.4
=
1817 £
0.4 4
0.2
0.0
0.00.40.81.21.62024283.23.64.0
Type of failure: Crack
Mohr circle
d.max = 3.23 (kG/em®)
Thi nghiém Kiém tra Pho Phong Ky Thuat
(Tested by) (Checked by) ‘Deputy chief of laboratory

Nguyén Thi Ty

Lé Thi Cét Tudng

Huynh Trong Huén



THi NGHIEM NEN NO HONG
(Unconfined compression testing result)
Tiéu chuin thi nghiém (Testing standard): ASTM D2166

Assessments and Engineering Planning and Design for Dioxin Containnent aspart

of Environmental Remediation at Da Nang inrpart.

Hb khoan - Borehole: B2 Symbol of specimen: us Depth (m): 23.6-24.0
Date of test: 4/12/2010 Symbol of test: 6 Type of specimen: Undamage
Dh LN B Ao R P P KG |Height: h (cm) 8.00
(em F= n A7 e | (ve) | KG) | A em’ |Diameter: b (cm) 3.91
0.00 [ 0.000 | 1.000 |12.001| 0.0 [ 0.72 0.06 |Area: Ay (cm?) 12.001
0.05 | 0.006 | 0.994 [12.073| 55 | 2.93 0.24
0.10 | 0.013 | 0987 [12.159| 12.0 | 5.54 0.46 4.0 =
0.15 | 0.019 | 0.981 [12233] 190 | 836 | 068 381 o
0.20 | 0.025 | 0.975 [12.309| 27.0 | 11.58 0.94 %ézl 5 —
0.25 [ 0.031 [ 0.969 | 12.385[ 345 [ 14.59 1.18 30 10 i
0.30 [ 0.038 [ 0.962 | 12.475| 44.0 | 18.41 1.48 %‘% 1=
0.35 | 0.044 | 0.956 | 12.553| 53.0 | 22.03 1.76 54 1%
0.40 | 0.050 | 0.950 [ 12.633] 63.0 | 26.05 2.06 %% 7
0.45 [ 0.056 | 0.944 | 12.713] 705 | 29.07 2.29 1.8 4
0.50 | 0.063 | 0.937 | 12.808 | 80.0 | 32.89 | 257 18 [
0.55 | 0.069 | 0.931 |[12.890| 85.0 | 34.90 2.71 12 4
0.60 | 0.075 | 0.925 [12.974| 91.5 | 37.52 2.89 (1);8 0
0.65 | 0.081 | 0.919 [13.059| 97.0 | 39.73 3.04 8'91 —
0.70 | 0.088 | 0.912 [ 13.159| 102.5| 41.94 3.19 05 1d 0
0.75 [ 0.094 | 0.906 | 13.246| 107.0| 43.75 3.30 00 &
0.80 | 0.100 | 0.900 |13.334| 111.5| 45.56 3.42 0 2 4 6 8 10 12 14 16 18 20
0.85 | 0.106 | 0.894 |13.424|116.0| 4737 3.53
0.90 | 0.113 | 0.887 [13.530| 120.5| 49.18 3.63 4.0
0.95 [ 0.119 | 0.881 | 13.622| 124.0| 50.59 3.71 %‘%
1.00 | 0.125 | 0.875 | 13.715] 127.0| 51.80 3.78 34
1.05 | 0.131 | 0.869 | 13.810 | 128.5| 52.40 379 g:g
2.05 | 0.256 | 0.744 | 16.130| 130.0| 53.00 3.29 %.g
2.4
2.2
2.0
1.8
1.6 <
WP == S
1.0 £ N
82 yi \
0.4 i\
0.2
0.0
0.00.4 0812162024 283236 4.0
Type of failure: Crack
Mohr circle
d.max = 3.79 (kG/cm?)
Thi nghié¢m Kiém tra Ph6 Phong K§ Thuat
(Tested by) (Checked by) ‘Deputy chief of laboratory
Nguyén Thi Ty Lé Thi Cat Tuong Huynh Trong Huin



(Nén dirng)
Cong trinh (project): Assessments and Engineering Planning and design for Dioxin Containment aspart of Enviromental Remediation at DaNang inrpart
Lol khoan (Borehole): B2 Ngéoi thi nghiem (Tested by): Nguyen Nu Huyen Phuong
No sau (depth): 23.6-24.0 M Ng66i tinh & ve! (Prepared by): Nguyen Nu Huyen Phuong
So mau TN (Sample sign): us Ngddi kiem tra (Checked by): Le Thi Cat Tuong
Tréde khi thi nghiem - Befor test Sau khi thi nghiem - After test
Ky hieu (Sign) Nén v (Unit) Ky hieu (Sign) Non v (Unit)
Chieu cao mau (Height) Ho cm 2.0JChieu cao mau (Sample height) H  [cm 1.64
Nodng kinh (Dimension) Do cm 6.05|N60ng kinh mau (Dimension) D cm 6.05
Dien tich (Sample area) Ao cm? 30.00Dien tich (Sample area) A cm? 30.00
The tich mau (Volume Vo cm® 59.22]The tich mau (Sample volume V cm® 49.15
K.L6dng mau (Weight) Mo g 117.19)K.L66ng mau (Sample weight) M g 108.49
Noi am (Sample moisture) Wo % 23.83|Noi am (Sample moisture) W % 14.96
Ty trong (Specific gravity) ps 2.69|Ty trong (Specific gravity) ps 2.69
Dung trong 66t (Wet density) p | glcm® 1.98|Dung trong @6t (Wet density) p glem?® 2.21
Dung trong kho (Dry density) pd g/cm3 1.60|Dung trong kho (Dry density) pd g/cm3 1.92
No bao hoa (Saturation) Go % 93.82|No bao hoa (Saturation) G % 100.37
He soi rong (Void ratio) eo 0.683]He so rong (Void ratio) e 0.401
Tang tai ¢ vong lap 1 - Incremental loading in the loop 1 Tang tai ¢ vong lap 2 - Incremental loading in the loop 2
P e a tso Hsg Cy Ky my P e a tso Hso Cy Ky my
kG/cm? cm’/kG phut em | x10% em%s k 107 cmi{ cm?kG || kGlem? cm?kG | phut | cm | x10°cm¥s| x 107 cm/s | cm?kG
0.0] 0.683 0.5] 0.424
0.111 2.512| 1.9575 1.231| 0.822 0.067 0.018) 2.061| 1.6610 1.092 0.142( 0.013
0.25| 0.655 1.0 0.415
0.107 2.572| 1.9250 1.163| 0.758 0.065 0.017] 2.678| 1.6452 0.819 0.101| 0.012
0.5 0.629 2.0] 0.398
0.055 4.483| 1.8928 0.645| 0.220f 0.034 0.015] 3.956| 1.6175 0.531 0.056] 0.011
1.0] 0.601 4.0[ 0.369
0.046 5.062( 1.8489 0.538] 0.183] 0.034 0.010| 4.222| 1.5771 0.470 0.034| 0.007
2.0] 0.555 8.0] 0.330
0.039 5.263( 1.7744 0.465| 0.121| 0.026 0.008| 4.881| 1.5159 0.367 0.023| 0.006
4.0] 0.476 16.0{ 0.265
0.019 5.576| 1.6829 0.395| 0.052| 0.013
8.0 0.401

PDF created with pdfFactory Pro trial version www.pdffactory.com




THI NGHIEM NEN CO KET (CONSOLIDATION TEST)
(Nén ding theo tiéu chudn ASTM D2435 - 90)
Céng trinh (project): Assessments and Engineering Planning and design for Dioxin Containment aspart of Enviromental Remediation at DaNang inrpart
Lo khoan (Borehole): B2 Ngooi thi nghiem (Tested by): Nguyen Nu Huyen Phuong
No sau (depth): 23.6-24.0 M Ngooi tinh & ve (Prepared by): Nguyen Nu Huyen Phuong
So mau TN (Sample sign): U5 Ngooi kiem tra (Checked by): Le Thi Cat Tuong
Loc nen So fioc He so rong
P (kG/cm?) | AH (cm) e Pc= 0.895 KkG/cm’
0 0.683
0.250 1.941 0.655 0.476 - 0.401
0.500 1.909 0.629 Cc = = 0.249
1.000 1.876 0.601 log8 - log4
2.000 1.821 0.555
4.000 1.728 0.476
8.000 1.638 0.401 0.424 - 0.415
2.000 1.655 0.415 Cs = = 0.032
0.500 1.667 0.424 logl - log0.5
1.000 1.656 0.415
2.000 1.635 0.398
4.000 1.600 0.369
8.000 1.554 0.330
16.000 1.478 0.265
4.000 1.480 0.267
1.000 1.481 0.268
0.250 1.482 0.270
0.750
0.70®.400 1000 10-000 000
....... I}
0650 TN
0.600 e
> 0.550
£ 0500 N | Cc
o
< 0.450
0.400 ™ —— | N
0.350 [m S Y
0.300 = ~_
0.250 I_P'E'_I
0.200
ap luc nén, P (kG/cmz)
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CONG TRINH:

PROJECT:

BANG TONG HQP CHI TIEU CO LY PAT NEN

(SUMMARY OF SOIL TEST RESULTS)

PANH GIA, LAP KE HOACH&THIET KE KY THUAT CO LAP DIOXIN NHU LA CAU PHAN CUA XU LY MOI TRUONG

REMEDIATION AT DANANG AIRPORT

ASSESSMENTS AND ENGINEERING PLANNING AND DESIGN FOR DIOXIN CONTAINMENT AS PART OF ENVIRONMENTAL

KY HIEU LO KHOAN (BOREHOLE SIGN): B3

=
=)
Z
e
2 g iTi hin ATTERBERG 2
S > THANH PHAN HAT (PARTICLE SIZE) = g(ATTERBERG L) =2 THI NGHIEM NEN CO KET (CONSOLIDATION TEST)
|8 ) 5 s
2| = = e S
o | = = 5 s
=z s :
= E Z
= | % = T = B = 8 o o E
= L . o J P
§ 22 b = o % § S % g > 8 2 2 9 MO TA DAT DA (SOIL DESCRIPTION)
c =) [l ) > o 2 s . . 2 |27 < 5 z
z | < | g 3 > % |3 o | B = c |5 EIE T~ . =
2|2 8 4 2 s lec|l s |l & | < Slez| T3 23 & '
S S g £ SIS E| 2| 8| o|fz2|cEl &8 28| ¢ - o
= =) g k) = C |s 8| 5. = a |3 -g S| T8 3£ (% = o -
2| = i) v - v [ < @ A = O Q= = T hrd < = Cc Cs Pc
3| S - N R 6=c | 2 Sl | 5 7| ¢
=l e & 8 | g |2 |© 5 | © @ | =z © <
«
= x
75-1375- 19-195-|475-| 2- |0,425-|0.075- W% | LL PL Ip B E
m >75 <0.005 o
375| 19 [ 9.5 |475( 2 |0.425]0.075] 0.005 % % % kG/cm® | cmis | cm’kG [ cmis kG/cm2
B3 | D1 3.60 - 4.05M 1.57 | 38.35[53.55| 6.53 Cat nho (Fine sand)
B3 | U1 11.60 - 12.00M 23.03|30.54|22.45( 8.09 0.072 Cat pha (Clayey sand)
B3 | D5 13.60 - 14.05m 3.14 | 25.28(38.65| 25.76 | 7.17 28.21120.87| 7.34 Cat pha (Clayey sand)
B3 | U2 16.20 - 16.60m 26.12|37.96] 22.02| 15.94 0.257 1.890 0.442 0.036 0.117 0.198 0.043 0.783 Sét pha déo cling (Loamy clay, hard plastic)
B3 | D6 | 17.60 - 18.05m 27.19039.12(22.45| 16.67 | 0.284 Sét pha déo cimg (Loamy clay, hard plastic)
B3 | U3 19.60 - 20.00m 25.24138.25|23.02 15.23 0.146 2.930 sét pha nira cirng (Loamy clay, semi half)
B3 | D7 21.60 - 22.60m 39.12|23.35( 15.77 sét pha nira cing (Loamy clay, semi half)
B3 | U4 23.60 - 24.00m 24.45|38.95|22.15( 16.80 0.137 3.210 sét pha nira cing (Loamy clay, semi half)
B3 | D8 25.60 - 26.05m 27.32 Sét pha déo cung (Loamy clay, hard plastic)
IEpb_oc_o KIEM TRA PhO PHONG KY THUAT
(Prepraed by) (Checked by) (deputy chief of laboratory)

Nguye:n Thi Ty

Lé Thi Cdt Twong

Hupnh Trong Huin




THi NGHIEM NEN NO HONG

(Unconfined compression testing result)
Tiéu chuén thi nghi¢m (Testing standard): ASTM D2166

Assessments and Engineering Planning and Design for Dioxin Containnent aspart

of Environmental Remediation at Da Nang inrpart.

Hb khoan - Borehole: B3 Symbol of specimen: U2 Depth (m): 16.2-16.6
Date of test: 4/12/2010 Symbol of test: 7 Type of specimen: Undamage
Dh Dh e A | R P P KG |Height: h (cm) 8.00
(em) - h A=l-e | (vien) | (KG) | —A em”  [Diameter: b (cm) 3.91
0.00 [ 0.000 | 1.000 |12.001| 0.0 [ 0.72 0.06 |Areca: Ay (cm?) 12.001
0.05 | 0.006 | 0.994 [12.073| 3.0 | 1.92 0.16
0.10 | 0.013 [ 0.987 [12.159| 75 | 3.73 0.31 4.0
0.15 | 0.019 | 0.981 [12.233| 11.0 | 5.14 0.42 38 1=
0.20 | 0.025 [ 0.975 [12.309| 155 | 6.95 0.56 34 4K
0.25 | 0.031 | 0.969 | 12385 | 200 | 876 | 0.71 3216
0.30 | 0.038 | 0.962 | 12475 25.0 | 10.77 0.86 %-g =
0.35 | 0.044 | 0.956 [12.553] 295 | 12.58 1.00 54 1
0.40 | 0.050 | 0.950 [12.633] 325 | 13.79 1.09 3(2)
0.45 [ 0.056 | 0.944 | 12.713] 35.0 [ 14.79 1.16 18 el
0.50 [ 0.063 [ 0.937 | 12.808 | 38.0 [ 16.00 1.25 %-g —
0.55 | 0.069 | 0.931 [12.890| 41.5 | 17.41 1.35 12 i<
0.60 [ 0.075 [ 0.925 | 12.974| 44.0 | 18.41 1.42 (1):3 = F
0.65 | 0.081 | 0.919 [13.059| 475 | 19.82 1.52 06 =,
0.70 | 0.088 | 0.912 [ 13.159 | 49.0 | 20.42 1.55 8;‘2‘ 1] I‘ o
0.75 | 0.094 | 0.906 [13.246| 51.0 | 2123 1.60 0.0
0.80 | 0.100 | 0.900 | 13.334| 53.5 [ 22.23 1.67 0 2 4 6 8 10 12 14 16 18 20
0.85 [ 0.106 | 0.894 | 13.424| 55.5 | 23.04 1.72
0.90 | 0.113 | 0.887 [13.530| 58.0 | 24.04 1.78 4.0
0.95 [ 0.119 | 0.881 [ 13.622] 60.0 | 24.85 1.82 %‘2
1.00 | 0.125 | 0.875 | 13.715| 61.5 | 25.45 1.86 34
105 [ 0.131 | 0.869 | 13.810| 63.0 | 2605 | 189 22
2.05 [ 0256 | 0.744 | 16.130| 64.0 | 26.46 1.64 %.g
2.4
2.2
2.0
1.8
1.6
1.4
1.2
%.g —
0.6 4~ N
0.4 £
0.2 \
0.0 I
0.00.40.81.21.62024283.23.64.0
Type of failure: Crack and belly
Mohr circle
d.max = 1.89 (kG/em?®)
Thi nghiém Kiém tra Phé6 Phong K§ Thuat
(Tested by) (Checked by) ‘Deputy chief of laboratory

Nguyén Thi Ty

Lé Thi Cat Tuong

Huynh Trong Huén



THi NGHIEM NEN NO HONG

(Unconfined compression testing result)
Tiéu chuén thi nghi¢m (Testing standard): ASTM D2166

Assessments and Engineering Planning and Design for Dioxin Containnent aspart

of Environmental Remediation at Da Nang inrpart.

H& khoan - Borehole: B3 Symbol of specimen: U3 Depth (m): 19.6-20.0
Date of test: 4/12/2010 Symbol of test: 8 Type of specimen: Undamage
Dh Dbhal| AR P P KG |Height: h (cm) 8.00
(ecm) - h A=l-e | (veh) | (KG) [ —A em” |Diameter: b (cm) 3.91
0.00 [ 0.000 [ 1.000 [12.001] 0.0 [ 0.72 0.06 |Area: Ag(cm?) 12.001
0.05 [ 0.006 | 0.994 [ 12.073| 35 | 2.12 0.18
0.10 | 0.013 [ 0987 [12.159| 85 | 413 0.34 4.0 5
0.15 | 0.019 | 0981 [12.233| 120 | 554 | 045 381
0.20 | 0.025 | 0.975 [12.309| 175 | 7.75 0.63 34 +5
0.25 [ 0.031 [ 0.969 | 12.385| 22.0 [ 9.56 0.77 g:(z) D]
0.30 [ 0.038 [ 0.962 | 12.475| 28.0 [ 11.98 0.96 %-g ] roud
0.35 [ 0.044 | 0.956 | 12.553| 335 | 14.19 1.13 54 1% P
0.40 [ 0.050 | 0.950 | 12.633| 39.0 | 16.40 1.30 g% —
0.45 [ 0.056 | 0.944 | 12.713| 46.0 [ 19.22 1.51 1.8 g
0.50 | 0.063 | 0937 | 12.808] 525 | 21.83 | 1.70 18 i
0.55 [ 0.069 | 0.931 | 12.890 | 58.0 | 24.04 1.87 1.2 £
0.60 | 0.075 | 0925 [12.974| 64.0 | 2646 | 2.04 53 ».
0.65 [ 0.081 [ 0.919 | 13.059| 70.0 | 28.87 221 8.2 .
0.70 [ 0.088 | 0.912 | 13.159| 76.5 | 31.48 2.39 02 15P1 0
0.75 | 0.094 | 0.906 |13.246[ 82.0 | 33.70 2.54 0.0 &
0.80 [ 0.100 | 0.900 | 13.334| 87.0 | 35.71 2.68 0 2 4 6 8 10 12 14 16 18 20
0.85 [ 0.106 | 0.894 | 13.424| 92.0 | 37.72 2.81
0.90 [ 0.113 | 0.887 | 13.530| 96.0 | 39.33 2.91 4.0
0.95 [ 0.119 | 0.881 [ 13.622] 97.0 | 39.73 2.92 g-g
1.00 [ 0.125 | 0.875 | 13.715| 98.0 | 40.13 2.93 3.4
1.05 [ 0.131 | 0.869 | 13.810( 985 | 4033 | 292 33
2.05 [ 0256 | 0.744 | 16.130| 99.0 | 40.53 251 %‘2
2.4
2.2
2.0
1.8
1.6
1.4
1.2
58 12
0.6 £
0.4 £ \
0.2 \
0.0 i
0.00.40.81.21.62.024283.23.64.0
Type of failure: Crack and belly
Mohr circle
d.max = 2.93 (kG7em”)
Thi nghiém Kiém tra Ph6 Phong K§ Thuat
(Tested by) (Checked by) ‘Deputy chief of laboratory
Nguyén Thi Ty Lé Thi Cat Tuong Huynh Trong Huin



THi NGHIEM NEN NO HONG

(Unconfined compression testing result)

Tiéu chuén thi nghi¢m (Testing standard): ASTM D2166
Assessments and Engineering Planning and Design for Dioxin Containnent aspart of

Fnvironmental
Remediation at Da Nang inrpart.
Hb khoan - Borehole: B3 Symbol of specimen: U4 Depth (m): 23.6-24.0
Date of test: 4/12/2010 Symbol of test: 9 Type of specimen: Undamage
Dh Dh e B Ay R P P KG [Height: h (cm) 8.00
@ [~ n A (veh) | (KG) [s=A em’ |Diameter: b (cm) 3.91
0.00 | 0.000 | 1.000 | 12.001] 0.0 | 0.72 0.06 |Area: A (cm’) 12.001
0.05 [ 0.006 | 0.994 [ 12.073| 6.0 | 3.13 0.26
0.10 [ 0.013 [ 0.987 [ 12.159| 11.0 | 5.14 0.42 4.0
0.15 | 0.019 | 0981 [ 12233 165 | 735 | 0.60 381
0.20 [ 0.025 [ 0.975 [ 12309 21.5 | 936 0.76 %421 15
0.25 | 0.031 | 0.969 [12.385] 27.5 [ 11.78 0.95 30 -0 -
0.30 [ 0.038 [ 0.962 [12.475] 33.0 | 13.99 .12 %-g = o
0.35 | 0.044 [ 0.956 | 12.553 | 385 | 16.20 1.29 54 1% bol
0.40 [ 0.050 | 0.950 | 12.633 | 43.5 | 18.21 1.44 %(2) iej
0.45 | 0.056 | 0.944 [12.713| 495 [ 20.63 1.62 1.8
0.50 | 0.063 | 0.937 [ 12.808| 55.5 | 23.04 1.80 %;2 i
0.55 [ 0.069 | 0.931 [ 12.890| 61.5 | 25.45 1.97 12
0.60 [ 0.075 | 0.925 | 12.974| 67.0 | 27.66 2.13 %;8 )
0.65 [ 0.081 [ 0.919 [ 13.059 | 73.5 | 30.28 2.32 e ::ai‘p .
0.70 [ 0.088 [ 0.912 | 13.159| 0.5 | 33.09 2.51 0.2 ¢ & 10
0.75 | 0.094 [ 0.906 | 13.246| 87.0 | 35.71 2.70 004
0.80 | 0.100 | 0.900 | 13.334| 92.5 | 37.92 2.84 0 2 4 6 8 10 12 14 16 18 20
0.85 [ 0.106 | 0.894 | 13.424| 97.0 | 39.73 2.96
0.90 [ 0.113 | 0.887 | 13.530 | 100.5 | 41.14 3.04 4.0
0.95 [ 0.119 | 0.881 | 13.622]105.0| 42.95 3.15 g-g
1.00 [ 0.125 | 0.875 [ 13.715| 107.0| 43.75 3.19 34
1.05 [0.131 | 0.869 | 13.810 [ 108.5| 4435 | 321 33
2.05 | 0256 | 0.744 [16.130| 109.0| 44.56 2.76 %-g
2.4
2.2
2.0
1.8
1.6
1.4
1.2
08 7 2
0.6 1 \
0.4 ¥ \
0.2
0.0
0.00.4081.21.62024283.2364.0
Type of failure: Crack and belly
Mohr circle
d.max = 3.21 (kG/em?®)
Thi nghiém Kiém tra Pho Phong Ky Thuét
(Tested by) (Checked by) ‘Deputy chief of laboratory
Nguyén Thi Ty Lé Thi Cat Tuong Huynh Trong Huan



THI NGHIEM NEN CO KET (CONSOLIDATION TEST)
(Nén dirng)
Cong trinh (project): Assessments and Engineering Planning and design for Dioxin Containment aspart of Enviromental Remediation at DaNang inrpart

Lo khoan (Borehole): B3
No sau (depth): 16.2-16.6

Ngéoi thi nghiem (Tested by): Nguyen Nu Huyen Phuong

Ng66i tinh & ve! (Prepared by): Nguyen Nu Huyen Phuong

So mau TN (Sample sign): U2 Ngddi kiem tra (Checked by): Le Thi Cat Tuong
Tréde khi thi nghiem - Before test Sau khi thi nghiem - After test
Ky hieu (Sign) Nén v (Unit) Ky hieu (Sign) Non v (Unit)
Chieu cao mau (Height) Ho cm 2.0JChieu cao mau (Sample height) H  [cm 1.68
Nodng kinh (Dimension) Do cm 6.05|N60ng kinh mau (Dimension) D cm 6.05
Dien tich (Sample area) Ao cm? 30.00Dien tich (Sample area) A cm? 30.00
The tich mau (Volume Vo cm® 59.22]The tich mau (Sample volume V cm® 50.34
K.L6dng mau (Weight) Mo g 117.47]K.L66ng mau (Sample weight) M g 109.14
Noi am (Sample moisture) Wo % 26.12|Noi am (Sample moisture) W % 16.63
Ty trong (Specific gravity) ps 2.70[Ty trong (Specific gravity) ps 2.70
Dung trong 66t (Wet density) p | glcm® 1.98|Dung trong @6t (Wet density) p glem?® 2.17
Dung trong kho (Dry density) pd g/cm3 1.57|Dung trong kho (Dry density) pd g/cm3 1.86
No bao hoa (Saturation) Go % 98.40|No bao hoa (Saturation) G % 99.24
He soi rong (Void ratio) eo 0.717]He so rong (Void ratio) e 0.452
Tang tai ¢ vong lap 1 - Incremental loading in the loop 1 Tang tai ¢ vong lap 2 - Incremental loading in the loop 2
P e a tso Hsg Cy Ky my P e a tso Hso Cy Ky my
kG/cm? cm’/kG phut em | x10% em%s k 107 cmi{ cm?kG || kGlem? cm?kG | phut | cm | x10°cm¥s| x 107 cm/s | cm?kG
0.0] 0.717 0.5] 0.491
0.122 4.153] 1.9563 0.743] 0.532] 0.072 0.014| 2.863| 1.7070 0.831 0.077] 0.009
0.25| 0.686 1.0{ 0.484
0.112 4.525| 1.9222 0.659| 0.442| 0.067, 0.012] 2.969| 1.6959 0.788 0.065| 0.008
0.5] 0.658 2.0] 0.472
0.085 5.307| 1.8811 0.533] 0.276 0.052 0.009] 3.087| 1.6787 0.740 0.044] 0.006
1.0| 0.616 4.0( 0.454
0.036 6.114| 1.8352 0.442| 0.117| 0.026 0.007] 3.186] 1.6523 0.689 0.033] 0.005
2.0] 0.579 8.0] 0.427
0.029 6.653| 1.7808 0.377] 0.069| 0.018 0.004] 3.772] 1.6173 0.556 0.016] 0.003
4.0] 0.522 16.0{ 0.394
0.015 6.500| 1.7128 0.356| 0.036| 0.010
8.0 0.463
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THi NGHIEM NEN CO KET (CONSOLIDATION TEST)
(Nén ding theo tiéu chudn ASTM D2435 - 90)
Cong trinh (project): Assessments and Engineering Planning and design for Dioxin Containment aspart of Enviromental Remediation at DaNang inrpart
Lo khoan (Borehole): B3 Ngooi thi nghiem (Tested by): Nguyen Nu Huyen Phuong
No sau (depth): 16.2-16.6 Ngooi tinh & ve (Prepared by): Nguyen Nu Huyen Phuong
So mau TN (Sample sign): U2 Ngéoi kiem tra (Checked by): Le Thi Cat Tuong
Loc nen So fioc He so rong
P (kG/cm?) | AH (cm) e Pc= 0783 kG/cm®
0 0.717
0.250 1.939 0.686 0.522 - 0.463
0.500 1.906 0.658 Cc = = 0.198
1.000 1.856 0.616 log8 - log4
2.000 1.814 0.579
4.000 1.748 0.522
8.000 1.678 0.463 0.491 - 0.478
2.000 1.696 0.478 Cs = = 0.043
0.500 1.711 0.491 logl - log0.5
1.000 1.703 0.484
2.000 1.689 0.472
4.000 1.669 0.454
8.000 1.636 0.427
16.000 1.599 0.394
4.000 1.601 0.397
1.000 1.606 0.401
0.250 1.615 0.409
0.750 (L
070000 """ "] - 1.000 10.000 000
0.650 T~
. S~
@ \f\'\(\
£ 0.600 : ’\\
- N
2 0550 Cc |
g AN
:E 0.500 o—— ] \\
£ 0450 T
' | Cs | T e
0.400 - ]
0.350
[Pc:
0.300
ap lue nén - Pressure . P (kG/cmz)
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CONG TRINH (Project):

BANG TONG HQP CHI TIEU CO LY PAT NEN (SUMMARY OF SOIL TEST RESULTS)

Assessments and Engineering Planning and Design for Dioxin Containment as part of Environmental
Remediation at Danang airport

KY HIEU LO KHOAN (BOREHOLE SIGN): B4

=
(%]
w
=
g
o THANH PHAN HAT (PARTICLE SIZE) S giTih*n ATTERBERG 2 THI NGHIEM NEN CO KET (CONSOLIDATION TEST)
- . - (ATTERBERG LIMIT) w
o = — ¥ x
I o =] 9] =
o 7 > & o}
o | w = 5 o
| g g o = g
w — = x < =
s | 2 2 g = s | 2| o gz |eg g il g
< %) % 2 2 = < ] o =l 2 < £ P .
= <z o > g IS s 4l % 2 5‘ E S n % MO TA PAT DA (SOIL DESCRIPTION)
2| 2 = 3 ] o g | S|l 3| :|3]1%]| % gl >
< = S £ 2 a 5 £ 3 3 < 22| o E 3 7l o ' =
o = g £ S e = = = o SE|SE a 2| =z o =)
z @ s < < ~ E = z 8 @ c=le= S 2| € h 3 z c C P
S| = 3 F £ Elg || ®]|° |2 | s 5| 2| @ ¥ ¢ y ¢
S| = = 5 -, 2 o = = 8 = 3 <
z X 8 @ O o o o = s &
aua O b=
=
3
W% £
m >75 | 75- [ 375-| 19- [ 95- | 4.75- 2- 0,425- | 0.075- | <0.005 LL PL Ip B >
375 | 19 | 95 [ 475 2 0.425 | 0.075 | 0.005 % % % kG /cm’| cm®s [ cm’/kG | cmis kGlem2
Cat nho, xam xanh, xam vang (fine sand, bluish -
B4 D3 5.6 - 6.0m 1.25 | 3525 | 54.26 | 9.24 yellowish color)
Cat pha, x4m xanh - x4m tring - x4m vang, déo (Loamy
B4 D4 7.6 - 8.05m 22.2 26.0 19.8 6.2 0.389 light sand, bluish - whitish - yellowish color)
Cat pha, xdm xanh - xdm tring - xam vang, déo (Loamy
B4 Ul 9.6-10.0m 27.0 215 55 |-3.932 light sand, bluish - whitish - yellowish color)
Cat pha, x4m xanh - x4m tring - x4m vang, déo (Loamy
B4 D5 [11.6-12,05m 21.2 25.3 19.6 5.7 0.279 light sand, bluish - whitish - yellowish color)
Cat pha, x4m xanh - xdm tring - xam vang, déo (Loamy
B4 U2 | 13.6-14.0m 217 26.0 19.7 6.3 0.321 | 2.08 light sand, bluish - whitish - yellowish color)
Sét pha mau xam xanh, xam vang, nira cirng (Sand clay,
B4 U3 |156-16.0m 28.0 42.0 26.0 16.0 | 0.125 | 2.99 bluish - yellowish color, stiff half)
Sét pha mau xam xanh, xam vang, nita cirng (Sand clay,
B4 D6 |17.6 - 18.05m 0.83 | 11.54 | 28.79 | 42.04 | 16.80 | 28.6 425 28.1 145 | 0.038 bluish - yellowish color, stiff half)
0.514 Sét pha mau xam xanh, xam vang, nira cirng (Sand clay,
B4 U4 | 19.6 - 20.0m 26.7 41.0 26.3 14.7 | 0.028 | 3.90 . 0.029 | 0.110 0.201 0.052 | 0.919 |bluish - yellowish color, stiff half)
IEpb_oc_o KIEM TRA PhO PHONG KY THUAT
(Prepraed by) (Checked by) (deputy chief of laboratory)

Nguyén Thi Ty

Lé Thi Cit Tuong

Huynh Trong Huin




THi NGHIEM NEN NO HONG

(Unconfined compression testing result)
Tiéu chuin thi nghiém (Testing standard): ASTM D2166
Assessments and Engineering Planning and Design for Dioxin Containnent aspart
of Environmental Remediation at Da Nang inrpart.

H&4 khoan - Borehole: B4 Symbol of specimen: u2 Depth (m): 13.6-14.0
Date of test: 6/12/2010 Symbol of test: 10 Type of specimen: Undamage
Dh Dh | A | R P P KG |Height: h (cm) 8.00
- -€ =
@ [~ n A, (vieh) | (KG) [s=A em’ |Diameter: b (cm) 3.91
0.00 | 0.000 | 1.000 | 12.001] 0.0 | 0.72 0.06 |Area: Ay (cm?) 12.001
0.05 [ 0.006 | 0.994 [ 12073 25 | 1.72 0.14
0.10 [ 0.013 [ 0.987 [ 12159 7.5 | 3.73 0.31 4.0
0.15 | 0.019 | 0.981 [12233| 125 | 574 | 047 38
0.20 [ 0.025 [ 0.975 [ 12309 17.0 | 755 0.61 %421 S
0.25 [ 0.031 [ 0.969 [ 12.385] 23.0 | 9.97 0.80 3010
0.30 [ 0.038 [ 0.962 | 12.475| 285 | 12.18 0.98 %‘% ]
0.35 | 0.044 [ 0.956 | 12.553 | 34.0 | 14.39 1.15 541%w
0.40 [ 0.050 [ 0.950 | 12.633| 385 | 16.20 1.28 %% 5
0.45 [ 0.056 | 0.944 | 12713 425 | 17.81 1.40 184+ -
0.50 | 0.063 | 0937 | 12.808[ 48.0 | 20.02 | 1.56 S
0.55 [ 0.069 | 0.931 [ 12.890 | 51.5 | 21.43 1.66 12
0.60 | 0.075 | 0925 [12.974| 540 | 2243 | 1.73 53 s
0.65 | 0.081 | 0.919 [ 13.059| 56.5 | 23.44 1.79 8.2 ——5 g
0.70 [ 0.088 [ 0.912 | 13.159 | 59.0 | 24.45 1.86 02 1P £e
0.75 | 0.094 [ 0.906 |[13.246| 61.0 [ 2525 1.91 0.0 o= 1
0.80 [ 0.100 | 0.900 | 13334 635 | 26.26 1.97 0 2 4 6 8 10 12 14 16 18 20
0.85 [ 0.106 | 0.894 | 13.424| 65.0 | 26.86 2.00
0.90 [ 0.113 | 0.887 | 13.530| 66.5 | 27.46 2.03 4.0
0.95 | 0.119 | 0.881 | 13.622 68.0 | 28.07 2.06 g-g
1.00 | 0.125 | 0.875 [ 13.715] 69.0 | 28.47 2.08 3.4
1.05 [ 0.131 | 0.869 | 13.810( 695 | 2867 | 2.08 33
2.05 | 0.256 | 0.744 | 16.130| 70.0 | 28.87 1.79 %-g
2.4
2.2
2.0
1.8
1.6
1.4
1.2
1.0
0.8
0.6
0.4 1/
0.2 ¥
0.0 !
0.00.4081.21.6202428323.64.0
Type of failure: Crack and belly
Mohr circle
d,max = 2.08 (kG/em?)
Thi nghi¢m Kiém tra Phé Phong K§ Thuat
(Tested by) (Checked by) Deputy chief of laboratory
Nguyén Thi Ty L& Thi Cat Tuong Huynh Trong Huén



THi NGHIEM NEN NO HONG

(Unconfined compression testing result)
Tiéu chuin thi nghiém (Testing standard): ASTM D2166

Assessments and Engineering Planning and Design for Dioxin Containnent aspart

of Environmental Remediation at Da Nang inrpart.

Hé khoan - Borehole: B4 Symbol of specimen: U3 Depth (m): 15.6-16.0
Date of test: 6/12/2010 Symbol of test: 11 Type of specimen: Undamage
Dh Dh e A | R P P KG [Height: h (cm) 8.00
(em) [~ h A=l ¢ | (vich) | (KG) =A em”  |Diameter: b (cm) 3.91
0.00 [ 0.000 | 1.000 |12.001| 0.0 [ 0.72 0.06 |Area: Ay (cm?) 12.001
0.05 [ 0.006 | 0.994 [12.073] 25 | 1.72 0.14
0.10 [ 0.013 [ 0.987 [12.159| 65 | 333 0.27 4.0 o,
0.15 | 0.019 | 0.981 [12233] 105 | 494 | 040 38
0.20 [ 0.025 [ 0.975 [12.309] 16.0 | 7.15 0.58 3415
0.25 [ 0.031 [ 0.969 | 12385 22.0 | 9.56 0.77 %;% D] d
0.30 [ 0.038 [ 0.962 [ 12.475] 29.0 | 12.38 0.99 %‘% ] ~P
0.35 | 0.044 | 0.956 [ 12.553| 35.0 | 14.79 .18 54 3 £
0.40 [ 0.050 [ 0.950 [12.633] 41.5 | 17.41 1.38 %% o
0.45 [ 0.056 | 0.944 | 12713 47.0 | 19.62 1.54 1.8 i
0.50 | 0.063 | 0937 [ 12.808 | 54.0 | 2243 | 1.75 5 P
0.55 [ 0.069 | 0.931 [12.890 | 60.0 | 24.85 1.93 1.2
0.60 [ 0.075 | 0.925 [12974| 670 | 27.66 | 213 53 s
0.65 | 0.081 | 0.919 [13.059| 74.0 | 30.48 233 8.2 == —+
0.70 | 0.088 [ 0.912 [13.159 | 80.0 | 32.89 2.50 0.2 1 01 L
0.75 [ 0.094 | 0.906 | 13.246| 855 | 35.10 2.65 0.0 =
0.80 | 0.100 | 0.900 [13.334[ 90.0 | 36.91 2.77 0 2 4 6 8 10 12 14 16 18 20
0.85 [ 0.106 | 0.894 [ 13.424| 935 | 3832 2.85
0.90 [ 0.113 [ 0.887 [13.530| 96.0 | 39.33 2.91 4.0
0.95 | 0.119 | 0.881 [13.622| 98.0 [ 40.13 2.95 %‘2
1.00 | 0.125 | 0.875 | 13.715[ 100.0| 40.94 2.98 34
1.05 | 0.131 | 0.869 | 13810 101.0| 4134 | 299 33
2.05[0.256 | 0.744 [ 16.130[ 102.0| 41.74 2.59 %‘%
2.4
22
2.0
1.8
1.6
1.4
1.2
1.0
0.8 7 N
08 1/ \
0.2 )
0.0 L
0.00.40.81.21.62024283.2364.0
Type of failure: Crack and belly
Mohr circle
d.max = 2.99 (kG/em®)
Thi nghiém Kiém tra Pho6 Phong K§ Thuat
(Tested by) (Checked by) ‘Deputy chief of laboratory
Nguyén Thi Ty L& Thi Cat Tuong Huynh Trong Huén



THi NGHIEM NEN NO HONG
(Unconfined compression testing result)
Tiéu chuén thi nghiém (Testing standard): ASTM D2166
Assessments and Engineering Planning and Design for Dioxin Containnent aspart
of Environmental Remediation at Da Nang inrpart.

H4 khoan - Borehole: B4 Symbol of specimen: U4 Depth (m): 19.6-20.0
Date of test: 6/12/2010 Symbol of test: 12 Type of specimen: Undamage
Dh Dh e B Ay R P P KG [Height: h (cm) 8.00
@em [~ h A (vieh) | (KG) [s=A em’ |Diameter: b (cm) 3.91
0.00 | 0.000 | 1.000 [12.001] 0.0 | 0.72 0.06 |Area: Ay (cm’) 12.001
0.05 | 0.006 | 0.994 [ 12.073| 40 | 232 0.19
0.10 | 0.013 [ 0.987 | 12.159| 10.5 | 4.94 0.41 4.0
. | 1 "m
0.15 | 0.019 [ 0.981 | 12.233] 17.0 [ 7.55 0.62 3.8 4= P
020 [0.025 [ 0.975 [12.309 25.0 | 10.77 | 0.8 3018 g
0.25 [ 0.031 [ 0.969 |[12.385| 34.0 | 14.39 1.16 %% ) ar
0.30 [ 0.038 [ 0.962 [ 12.475] 425 | 17.81 1.43 28 1= <
0.35 | 0.044 [ 0.956 | 12.553| 51.5 | 21.43 1.71 2.6 1% o
0.40 [ 0.050 | 0950 [12.633| 605 | 2505 | 1.98 23 9
0.45 [ 0.056 [ 0.944 [12.713] 71.0 | 29.27 2.30 %g ,J
0.50 | 0.063 [ 0.937 [ 12.808| 81.5 | 33.50 2.62 16
0.55 [ 0.069 | 0.931 |12.890| 90.0 | 36.91 2.86 14 s
0.60 | 0.075 [ 0.925 | 12.974| 97.5 | 39.93 3.08 10 7
0.65 | 0.081 | 0.919 [13.059[105.0| 4295 | 329 81Ty 5
0.70 | 0.088 | 0.912 | 13.159 | 112.0| 45.76 3.48 0.4 4 c/p
0.75 | 0.094 | 0.906 | 13.246| 119.0 | 4858 3.67 8-% p

80 [ 0.1 . 13334 [ 124.0 .
0.80 | 0.100 ] 0.900 } 13.33 50.59 379 0 2 4 6 8 10 12 14 16 18 20

0.85 [ 0.106 | 0.894 | 13.424| 126.5| 51.59 3.84

0.90 | 0.113 | 0.887 [ 13.530 | 128.5| 52.40 3.87

0.95  0.119 | 0.881 | 13.622| 130.0 [ 53.00 3.89

1.00 [ 0.125 | 0.875 | 13.715] 131.0 | 53.40 3.89

1.05 | 0.131 | 0.869 [ 13.810] 132.0 [ 53.81 3.90

2.05 [ 0.256 | 0.744 | 16.130 | 132.5| 54.01 3.35

V4
4

A

y4
rA
/A
7
]

OOOOOR R NN NNWWWW
ONDROYOOONAOOONDOOON OO

000408121620242832364.0

Type of failure: Crack and belly
Mohr circle
d.max = 3.90 (kG/cm?)
Thi nghiém Kiém tra Pho Phong Ky Thuat
(Tested by) (Checked by) ‘Deputy chief of laboratory

Nguyén Thi Ty L& Thi Cat Tuong Huynh Trong Huén



No sau (depth):

19.6-20.0
So mau TN (Sample sign):

U4

(Nén dirng

Ngéoi thi nghiem (Tested by):

Ng66i tinh & ve! (Prepared by):

Ngddi kiem tra (Checked by):

THi NGHIEM NEN CO KET (CONSOLIDATION TEST)

Cong trinh (project): Assessments and Engineering Planning and design for Dioxin Containment aspart of Enviromental Remediation at DaNang inrpart

Lo khoan (Borehole): B4

Nguyen Nu Huyen Phuong

Nguyen Nu Huyen Phuong

Le Thi Cat Tuong

Tréde khi thi nghiem - Befor test

Sau khi thi nghiem - After test

Ky hieu (Sign) Nén v (Unit) Ky hieu (Sign) Non v (Unit)
Chieu cao mau (Height) Ho cm 2.0JChieu cao mau (Sample height) H  [cm 1.69
Nodng kinh (Dimension) Do cm 6.05|N60ng kinh mau (Dimension) D cm 6.05
Dien tich (Sample area) Ao cm? 30.00Dien tich (Sample area) A cm? 30.00
The tich mau (Volume Vo cm® 59.22]The tich mau (Sample volume V cm® 50.79
K.L6dng mau (Weight) Mo g 118.07]K.L66ng mau (Sample weight) M g 110.14
Noi am (Sample moisture) Wo % 26.70|Noi am (Sample moisture) W % 16.2
Ty trong (Specific gravity) ps 2.72|Ty trong (Specific gravity) ps 2.72
Dung trong 66t (Wet density) p | glcm® 1.99|Dung trong @6t (Wet density) p glem?® 2.17
Dung trong kho (Dry density) pd g/cm3 1.57|Dung trong kho (Dry density) pd g/cm3 1.87
No bao hoa (Saturation) Go % 99.69|No bao hoa (Saturation) G % 96.32
He soi rong (Void ratio) eo 0.729]He so rong (Void ratio) e 0.457
Tang tai ¢ vong lap 1 - Incremental loading in the loop 1 Tang tai ¢ vong lap 2 - Incremental loading in the loop 2
P e a tso Hsg Cy Ky my P e a tso Hso Cy Ky my
kG/cm? cm’/kG phut em | x10% em%s k 107 cmi{ cm?kG || kGlem? cm?kG | phut | cm | x10°cm¥s| x 107 cm/s | cm?kG
0.0] 0.729 0.5] 0.517
0.119 3.761| 1.9568 0.821] 0.571] 0.070 0.012| 3.179] 1.7255 0.766 0.061| 0.008
0.25] 0.699 1.0 0.511
0.115 4.496| 1.9229 0.663| 0.453| 0.068 0.011] 3.226| 1.7155 0.743 0.055| 0.007
0.5 0.670 2.0] 0.499
0.082 5.083] 1.8825 0.558| 0.277| 0.050 0.008] 3.783] 1.6993 0.619 0.035| 0.006
1.0] 0.629 4.0( 0.483
0.029 5.316| 1.8418 0.514( 0.110( 0.021 0.006( 4.281| 1.6745 0.528 0.023( 0.004
2.0] 0.600 8.0] 0.457
0.027 8.127| 1.7939 0.314 0.053[ 0.017 0.003( 4.472| 1.6440 0.487 0.011| 0.002
4.0] 0.546 16.0{ 0.430
0.015 7.058| 1.7280 0.333] 0.033| 0.010
8.0 0.486
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THi NGHIEM NEN CO KET (CONSOLIDATION TEST)
(Nén ding theo tiéu chudn ASTM D2435 - 90)
Cong trinh (project): Assessments and Engineering Planning and design for Dioxin Containment aspart of Enviromental Remediation at DaNang inrpart
Lo khoan (Borehole): B4 Ngooi thi nghiem (Tested by): Nguyen Nu Huyen Phuong
No sau (depth): 19.6-20.0 Ngooi tinh & ve (Prepared by): Nguyen Nu Huyen Phuong
So mau TN (Sample sign): U4 Ngéoi kiem tra (Checked by): Le Thi Cat Tuong
Loc nen So fioc He so rong
P (kG/cm?) | AH (cm) e Pc= 00919 kG/cm’
0 0.729
0.250 1.940 0.699 0.546 - 0.486
0.500 1.906 0.670 Cc = = 0.201
1.000 1.859 0.629 log8 - log4
2.000 1.825 0.600
4.000 1.763 0.546
8.000 1.693 0.486 0.517 - 0.501
2.000 1.711 0.501 Cs = = 0.052
0.500 1.729 0.517 logl - log0.5
1.000 1.722 0.511
2.000 1.709 0.499
4.000 1.690 0.483
8.000 1.660 0.457
16.000 1.629 0.430
4.000 1.638 0.438
1.000 1.649 0.448
0.250 1.665 0.461
0.750
""" N
0.708-100 S 1.000 10.000 000
\0-\\‘§I —
0.650 S \
° o~
£ 0600 : \\
:‘.; '
2 0.550 N | Cc |
e N
£ 0.500 —
2 ; T TN
- & >— | A i
= 0.450 T -
|. CS : 4
0.400 .
0.350 ]
[Pc]
0.300
ap luc nén- Pressure . P (kG/cmz)
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Cong trinh:

Project:

BANG TONG HOQP CHI TIEU CO LY PAT NEN
(SUMMARY OF SOIL TEST RESULTS)

Pinh gia, 1ap ké hoach&thiét ké k§ thuat co lap Dioxin nhwr 13 ciu phan ciia xir Iy méi truomg

Assessments and Engineering Planning and Design for Dioxin Containnent aspart of Environmental

Remediation at Da Nang inrpart.

Ky hiéu 16 khoan (borehole sign): B5

(Prepared by)

PDF created with pdfFactory Pro trial version www.pdffactory.com

(Checked by)

=
1%}
w
=
8
N . iTihy o
=) THANH PHAN HAT (PARTICLE SIZE) 8 gifihn ATTERBERG 2
- - ~ (ATTERBERG LIMIT) w
=] 4 — g x
= o = g =
z 3 5 : g
2 2 2 0 — 2
g = ; = = E x < z
) Z = T = =) 2 = =1 2 ] 3 3 &
= [ © > Q
z % g = g 2 § 3 2 g z z £ = 3] MO TA PAT DA (SOIL DESCRIPTION)
> = 2 3 > ) @ E @ = = T |2 a 2 2zl 5
ot = 3 @ i 3 @ = > 1S ~| =~ k7 5 .
< < S 14 2 5 5 £ ) k] < >T | oB B ;
S k) < = 1<} @ = g A o = E|SE o k=l %
= = = 3 ~ < S @ S = @ © = = ~ = ke
Z g g < g s |l s | £ 2| @ R - = 3 Z
re) = O < c E= © s =+ < S 3 >
= . = & -, z o = = k] 5 z
g o 2 N = e
& @ © o o © g B @
= x
W% £
m >75 75- | 375-| 19- | 95- | 475- | 2- | 0425- | 0.075- | <0.005 LL PL Ip B s
37.5 19 9.5 4.75 2 0.425 0.075 0.005 % % % kG /cm?
Cat pha, xam xanh - xam trang - xam vang, déo (Loamy [ight sand, bluish - whitish -
B5 U1l 3.6 -4.0m 199 | 16.58 | 30.55 | 42.49 | 839 | 22.66 | 27.0 211 6.0 0.269 vellowish color)
Cat pha, x4m xanh - xam trang - x4m vang, déo (Loamy light sand, bluish - whitish -
B5 D3 5.6 - 6.05m 2283 | 272 215 5.7 0.233 vellowish color)
Cat pha, xam xanh - xam trang - xam vang, déo (Loamy light sand, bluish - whitish -
B5S u2 76-80m 275 | 214 | 61 |-3535| 3.01 |\ellowish color)
Cat pha, x4m xanh - x4m trng - x4m vang, déo (Loamy light sand, bluish - whitish -
B5 D4 9.6-10.05m 22.48 vellowish color)
Cat pha, xam xanh - xam trang - xam vang, déo (Loamy light sand, bluish - whitish -
B5 u3 11.6 - 12.05m 26.7 20.8 59 [ -3.556 vellowish color)
Cat pha, xam xanh - xam trang - xam vang, déo (Loamy light sand, bluish - whitish -
B5 D5 13.6 - 14.05m 2241 | 265 212 53 0.230 vellowish color)
Cat pha, x4m xanh - x4m tréng - x4m vang, déo (Loamy light sand, bluish - whitish -
B5 U4 15.6 - 16.0m 28.0 21.2 6.8 -3.109 276 |yellowish color)
Sét pha mau xam xanh, xam vang, déo ctg (Sand clay, bluish - yellowish color, stiff
B5 D6 17.6 - 18.0 5m 0.95 | 11.97 | 18.82 | 49.07 | 19.19 | 34.04 plasic)
Sét pha mau xam xanh, xam vang, déo cirng (Sand clay, bluish - yellowish color, stiff
B5 us 19.6-20.0 m 33.82 | 42.80 | 27.68 | 15.12 | 0.406 181 |plastic)
IEpb_oc.o KIEM TRA PhO PHONG KY THUAT

(deputy chief of laboratory)




THi NGHIEM NEN NO HONG
(Unconfined compression testing result)
Tiéu chuin thi nghiém (Testing standard): ASTM D2166
Assessments and Engineering Planning and Design for Dioxin Containnent aspart
of Environmental Remediation at Da Nang inrpart.

Hb khoan - Borehole: Bs Symbol of specimen: u2 Depth (m): 7.6-8.0
Date of test: 6/12/2010 Symbol of test: 13 Type of specimen: Undamage
Dh Dh e B Ao R P P KG |Height: h (cm) 8.00
@m [T n A eh) | (KG) [s=A em®  |Diameter: b (cm) 3.91
0.00 | 0.000 | 1.000 | 12.001] 0.0 | 0.72 0.06 |Area: Ay (cm?) 12.001
0.05 | 0.006 | 0.994 [12.073| 3.0 | 1.92 0.16
0.10 [ 0.013 [ 0.987 [12.159 9.0 | 434 0.36 4.0
0.15 | 0.019 [ 0981 [12.233| 155 | 6.95 057 38 T
0.20 | 0.025 | 0.975 [12.309| 24.0 | 1037 0.84 3.4 45
0.25 | 0.031 | 0969 [12.385] 325 | 13.79 1.11 %j% 5 000
0.30 | 0.038 [ 0.962 | 12.475| 41.0 | 17.21 1.38 %-g ] —~
0.35 | 0.044 | 0.956 [12.553] 49.0 | 2042 1.63 54 1% s
0.40 | 0.050 | 0.950 [12.633] 56.0 | 23.24 1.84 %%
0.45 | 0.056 | 0.944 [12.713] 64.5 | 26.66 2.10 18
0.50 | 0.063 | 0.937 [12.808| 71.5 | 29.47 2.30 %‘2 P
0.55 | 0.069 | 0.931 [12.890] 78.0 | 32.09 2.49 12 D
0.60 | 0.075 [ 0.925 [ 12.974| 83.5 | 3430 2.64 6'3 ra
0.65 | 0.081 | 0.919 [13.059] 885 | 36.31 2.78 06 4
0.70 | 0.088 | 0.912 [13.159] 93.0 | 38.12 2.90 8;‘21 = €
0.75 | 0.094 | 0.906 |13.246| 95.0 | 38.93 2.94 00 &
0.80 | 0.100 | 0.900 | 13.334| 96.5 [ 39.53 2.96 0 2 4 6 8 10 12 14 16 18 20
0.85 | 0.106 | 0.894 | 13.424| 980 | 40.13 2.99
0.90 | 0.113 | 0.887 [13.530| 99.0 | 40.53 3.00 40
0.95 | 0.119 | 0.881 | 13.622]100.0| 40.94 3.01 3.8
1.00 [ 0.125 | 0.875 | 13.715| 101.0| 41.34 3.01 %jﬁ
1.05 [ 0.131 | 0.869 | 13.810| 101.5| 41.54 3.01 %%
2.05 [ 0256 | 0.744 | 16.130 | 102.0| 41.74 2.59 %g
2.4
B e e e e e e e e e e e e e e e e e
2.0
18
1.6
1.4
L2 e S
0.8 14 AN
04 A\
0.2
0.0

0.0040.8 121620242832 364.0

Type of failure: Crack and belly
Mohr circle
d.max = 3.01 (kG/em?)
Thi nghiém Kiém tra Ph6 Phong K§ Thuat
(Tested by) (Checked by) ‘Deputy chief of laboratory

Nguyén Thi Ty Lé Thi Cat Tuong Huynh Trong Huin



THi NGHIEM NEN NO HONG

(Unconfined compression testing result)

Tiéu chuin thi nghi¢m (Testing standard): ASTM D2166
Assessments and Engineering Planning and Design tor Dioxin Containnent aspart ot
Fnviranmental
Remediation at Da Nang inrpart.

Hb khoan - Borehole: B5 Symbol of specimen: U4 Depth (m): 15.6-16.0
Date of test: 6/12/2010 Symbol of test: 14 Type of specimen: Undamage
Dh Dh Ay R P P KG [Height: h (cm) 8.00
@ [ h B S (veh) | (KG) [, =A em’ |Diameter: b (cm) 3.91
0.00 | 0.000 | 1.000 | 12.001] 0.0 | 0.72 0.06 |Area: Ay (cm?) 12.001
0.05 [ 0.006 | 0.994 [12.073] 25 | 1.72 0.14
0.10 [ 0.013 [ 0.987 [12.159| 85 | 4.13 0.34 4.0
0.15 [ 0.019 | 0981 [12.233| 150 | 675 | 055 32 oo
0.20 [ 0.025 [ 0.975 [12.309] 235 | 10.17 0.83 3415
0.25 | 0.031 | 0.969 | 12.385] 32.0 | 13.59 1.10 %:(2) 5
0.30 | 0.038 [ 0.962 | 12.475] 40.5 | 17.01 1.36 %-g = C
0.35 | 0.044 | 0.956 | 12553 47.0 | 19.62 1.56 24 =21 Or
0.40 [ 0.050 | 0.950 | 12.633 | 55.0 | 22.84 1.81 %%
0.45 | 0.056 | 0.944 | 12.713 | 64.0 | 26.46 2.08 1.8 o
0.50 | 0.063 | 0937 | 12.808] 72.0 | 29.67 | 2.32 18
0.55 | 0.069 | 0.931 [12.890] 76.5 | 31.48 2.44 1.2 J
0.60 | 0.075 | 0925 [12.974 795 | 3269 | 2.52 S
0.65 | 0.081 [ 0.919 [13.059] 82.0 | 33.70 2.58 82 -
0.70 [ 0.088 [ 0.912 [13.159| 84.5 | 34.70 2.64 02 1P &/p
0.75 [ 0.094 | 0.906 |13.246| 86.5 | 35.51 2.68 0.0 ¢

0.80 [ 0.100 [ 0.900 | 13.334( 87.5 | 35.91 2.69 0 2 4 6 8 1012 14 16 18 20

0.85 [ 0.106 | 0.894 | 13.424( 89.0 | 36.51 2.72

0.90 [ 0.113 [ 0.887 | 13.530( 90.0 | 36.91 2.73

0.95  0.119 | 0.881 | 13.622| 91.0 | 37.32 2.74

1.00 [ 0.125 | 0.875 | 13.715] 92.0 | 37.72 2.75

1.05 [ 0.131 | 0.869 | 13.810] 93.0 [ 38.12 2.76

2.05  0.256 | 0.744 | 16.130| 93.5 | 38.32 2.38

J
™

A
=
|1

OOOOORE RN WWHW S
ONPOOONRAOOONRANOON OO

000408121620242832364.0

Type of failure: Crack and belly
Mohr circle
d.max = 2.76 (kG/cm?®)
Thi nghié¢m Kiém tra Ph6 Phong K§ Thuat
(Tested by) (Checked by) Deputy chief of laboratory

Nguyén Thi Ty L& Thi Cat Tuong Huynh Trong Huén



THi NGHIEM NEN NO HONG
(Unconfined compression testing result)
Tiéu chuén thi nghi¢m (Testing standard): ASTM D2166
Assessments and Engineering Planning and Design for Dioxin Containnent aspart
of Environmental Remediation at Da Nang inrpart.

H4 khoan - Borehole: B5 Symbol of specimen: U5 Depth (m): 19.6-20.
Date of test: 6/12/2010 Symbol of test: 15 Type of specimen: Undamage
Dh Dh Ao R P P KG |Height: h (cm) 8.00
@m [~ h e A, eh) | (KG) [, =A em’ |Diameter: b (cm) 3.91
0.00 | 0.000 | 1.000 | 12.001] 0.0 | 0.72 0.06 |Area: Ay (cm?) 12.001
0.05 | 0.006 | 0.994 [12.073] 2.0 | 1.52 0.13
0.10 [ 0.013 [ 0.987 [12.159] 7.5 | 3.73 031 4.0
0.15 | 0.019 | 0981 [12.233] 135 | 615 | 0.50 I
0.20 | 0.025 [ 0.975 [12.309] 19.0 | 836 0.68 34 +5
0.25 [ 0.031 [ 0.969 | 12.385] 24.0 | 10.37 0.84 %j% n
0.30 [ 0.038 | 0.962 | 12.475| 305 | 12.98 1.04 %-g ]
0.35 | 0.044 | 0.956 | 12.553 | 34.0 | 14.39 .15 54 FR
0.40 [ 0.050 | 0.950 [ 12.633| 38.5 | 16.20 1.28 5(2)
0.45 | 0.056 | 0.944 | 12.713| 42.5 | 17.81 1.40 %Ig —500-G0
0.50 | 0.063 | 0.937 | 12.808 | 46.0 | 19.22 1.50 1a r
0.55 | 0.069 | 0.931 [ 12.890 | 49.0 | 20.42 1.58 1.2 f
0.60 [ 0.075 [ 0925 [12.974| 51.0 | 2123 | 1.64 53
0.65 | 0.081 | 0.919 [13.059| 53.0 | 22.03 1.69 8.2 - -
0.70 | 0.088 | 0.912 [ 13.159] 55.0 | 22.84 1.74 0.2 Szp
0.0 &

0.75 [ 0.094 [ 0.906 | 13.246| 56.5 | 23.44 1.77

0.80 [ 0.100 [ 0.900 | 13.334| 58.0 [ 24.04 1.80 0 2 4 6 8 1012 14 16 18 20

0.85 [ 0.106 | 0.894 | 13.424| 585 | 24.24 1.81

0.90 [ 0.113 [ 0.887 | 13.530| 59.0 | 24.45 1.81

0.95 [ 0.119 | 0.881 | 13.622| 59.5 | 24.65 1.81

1.00 [ 0.125 | 0.875 | 13.715] 60.0 | 24.85 1.81

1.05 [ 0.131 | 0.869 | 13.810| 60.0 | 24.85 1.80

2.05 [ 0.256 | 0.744 | 16.130| 60.0 | 24.85 1.54

OOOOOR R NNNNNWWWE S
ONPROOONDOOONRAROOONIAOHOO

0.004081216202428323.64.0

Type of failure: Crack and belly
Mohr circle
d,max = 1.81 (kG/em’)
Thi nghiém Kiém tra Phé6 Phong K§ Thuat
(Tested by) (Checked by) ‘Deputy chief of laboratory

Nguyén Thi Ty L& Thi Cat Tuong Huynh Trong Huén



BANG TONG HOQP CHI TIEU CO LY PAT NEN (SUMMARY OF SOIL TEST RESULTS)

Cong trinh: Dinh gia, 13p ké hoach&thiét ké ky thuit 6 1ap Dioxin nhw 1a ciu phin ciaa xir Iy méi truong
Project: Assessments and Engineering Planning and Design for Dioxin Containnent aspart of Environmental

Remediation at Da Nang inrpart.
Ky hiéu 16 khoan (borehole sign): B6

=
(%}
w
=
8
a THANH PHAN HAT (PARTICLE SIZE) & | oifih=nATT ESBME|$)G (ATTERBERG %
2|z - 2 g
== &) == o] S
= 7 = - o]
g | a = 5 a
2 = 2 o 2
g | 2 S = = 5| o > z| 2
= — = () 3} [
Z |z 3 2 g E gl 3 = g gl g o
z = o = s 3z 3 L S 2 g 8 = T8 MO TA PAT DA (SOIL DESCRIPTION)
z | =2 & 5 2 = 3 E a | s | 8| 2 T 2 z| 5
= gl & 2 sl g | || |28 | e8| & 3 e
g | s = 8 =3 8| £ S| 5| =8| 5& SE e 2| 3
2| g o vy b c = < @ 7] g 4 e gl I
o =] o Z c kS © s = < ° 2 o
=z 5 5 ol =] < = s 8 gl 2
z 0 = b k
(E @ O ° 5 @ u
3
W% E
m >75 | 75-|37.5-| 19-| 95- | 4.75- 2- 0,425- | 0.075- | <0.005 LL PL Ip B S
37.5( 19 | 95 | 475 2 0.425 0.075 0.005 % % % kG /cm]
B6 D2 4.0 - 4.45m 191 | 3589 | 5262 9.58 Cét nhd, mau xam xanh, x4p (Fine sand, bluish color, spongy)
B6 Ul 7.6-8.0m 23.15| 27.35 21.43 592 | 0.290 Cét pha mau nau do, vang nghé, xdm xanh, déo (Loamy light sand, brownish, yellowish, bluish color, plastic)
B6 D4 9.6 -10.05m 2353 2835 21.77 6.58 | 0.268 Céat pha mau nau do, vang nghé, xam xanh, déo (Loamy light sand, brownish, yellowish, bluish color, plastic)
B6 U2 11.6-12.0m 23.05| 27.60 2147 6.13 | 0.257 | 2.020 |Cat pha mau nau dd, vang nghé, xdm xanh, déo (Loamy light sand, brownish, yellowish, bluish color, plastic)
B6 D5 13.6 - 14.05m 212 27.07 20.88 6.19 | 0.200 Cét pha mau nau dd, vang nghé, xam xanh, déo (Loamy light sand, brownish, yellowish, bluish color, plastic)
B6 U3 15.6 - 16.0m 2268 2750 21.65 585 | 0.177 | 2.410 |Céat pha mau nau dd, vang nghé, xam xanh, déo (Loamy light sand, brownish, yellowish, bluish color, plastic)
B6 D6 17.6 - 18.05m 144 | 2042 | 1812 | 4290 | 17.12 Sét pha mau xam xanh, xam vang, nira cirng (Sand clay, bluish - yellowish color, stiff half)
B6 U4 19.6 - 20.0 5m 27.64| 4185 26.01 15.84 | 0.102 | 2.770 [Sét pha mau xam xanh, xam vang, ntra ctrng (Sand clay, bluish - yellowish color, stiff half)
IEpb_oc.o KIEM TRA PhO PHONG KY THUAT
(Prepraed by) (Checked by) (deputy chief of laboratory)
Nguyén Thi Ty Lé Thi Cdt Tuwong Hujnh Trong Huin

PDF created with pdfFactory Pro trial version www.pdffactory.com




THi NGHIEM NEN NO HONG

(Unconfined compression testing result)

Tiéu chuin thi nghiém (Testing standard): ASTM D2166

Assessments and Engineering Planning and Design for Dioxin Containnent aspart

of Environmental Remediation at Da Nang inrpart.

11.6-12.0

Hb khoan - Borehole: B6 Symbol of specimen: U2 Depth (m):
Date of test: 6/12/2010 Symbol of test: 16 Type of specimen: Undamage
Dh Dh . Ao R P P KG |Height: h (cm) 8.00
(em) [~ h AT e (vich) | (KG) _A em”  [Diameter: b (cm) 3.91
0.00 | 0.000 | 1.000 [12.001| 0.0 [ 072 0.06 |Area: Ay (cm?) 12.001
0.05 [ 0.006 | 0.994 [12.073| 3.0 | 1.92 0.16
0.10 [ 0.013 [ 0.987 [ 12.159| 80 | 3.93 0.32 4.0
0.15 [ 0.019 [ 0981 [12.233] 140 | 635 | 052 I
0.20 [ 0.025 [ 0.975 [ 12309 185 | s.16 0.66 gazl S
0.25 | 0.031 | 0969 [12.385] 235 | 10.17 0.82 3010
0.30 [ 0.038 [ 0.962 | 12.475| 29.0 | 12.38 0.99 %-g ]
0.35 [ 0.044 [ 0.956 | 12.553 | 33.0 | 13.99 .11 54 10
0.40 [ 0.050 | 0.950 | 12.633| 38.0 | 16.00 1.27 5(2)
0.45 | 0.056 | 0944 [12.713] 415 | 17.41 1.37 1.8 = oo
0.50 | 0.063 | 0.937 [12.808| 45.0 | 18.82 1.47 %;2
0.55 [ 0.069 | 0.931 | 12.890 | 485 | 20.22 1.57 1.2
0.60 | 0.075 | 0925 [12.974 515 | 2143 | 1.65 53 8
0.65 [ 0.081 [ 0.919 [ 13.059 | 54.0 | 22.43 1.72 8.2 R -
0.70 | 0.088 | 0.912 [ 13.159| 57.0 | 23.64 1.80 0.2 1P Sp
0.75 [ 0.094 | 0.906 |13.246| 59.0 | 24.45 1.85 0.0 &
0.80 [ 0.100 [ 0.900 | 13.334| 61.0 | 25.25 1.89 0 2 4 6 8 10 12 14 16 18 20
0.85 [ 0.106 | 0.894 | 13.424| 62.5 | 25.85 1.93
0.90 [ 0.113 | 0.887 | 13.530 | 64.0 | 26.46 1.96 4.0
0.95 [ 0.119 | 0.881 | 13.622| 65.5 | 27.06 1.99 %‘2
1.00 [ 0.125 | 0.875 [ 13.715| 66.5 | 27.46 2.00 34
1.05 [ 0.131 | 0.869 | 13.810| 67.5 | 27.86 2.02 %;g
2.05 [ 0256 | 0.744 | 16.130| 675 | 27.86 1.73 %.g
2.4
2.2
2.0
1.8
1.6
1.4
1.2
1.0
0.8
0.6 N
0.4 £ \
0.2
0.0
0.00.40.8 12162024 283.2364.0
Type of failure: Crack and belly
Mohr circle
d.max = 2.02 (kG/em?)
Thi nghiém Kiém tra Pho6 Phong K§ Thuat
(Tested by) (Checked by) ‘Deputy chief of laboratory
Nguyén Thi Ty L& Thi Cat Tuong Huynh Trong Hudn



THi NGHIEM NEN NO HONG

(Unconfined compression testing result)

Tiéu chuén thi nghi¢m (Testing standard): ASTM D2166
Assessments and Engineering Planning and Design for Dioxin Containnent aspart of

Environmental

Remediation at Da Nang inrpart.

Hé khoan - Borehole: B6 Symbol of specimen: U3 Depth (m): 15.6-16.0
Date of test: 6/12/2010 Symbol of test: 17 Type of specimen: Undamage
Dh Dh e B Ao R P P KG |Height: h (cm) 8.00
@m [T n A (veh) | (KG) [s=A em® |Diameter: b (cm) 3.91
0.00 | 0.000 | 1.000 [12.001] 0.0 | 0.72 0.06 |Area: Ag (cm?) 12.001
0.05 [ 0.006 | 0.994 [12.073| 3.0 | 1.92 0.16
0.10 [ 0.013 [ 0.987 [ 12.159| 85 | 4.13 0.34 4.0
0.15 [ 0.019 [ 0981 [12.233| 150 | 675 | 055 I
0.20 [ 0.025 [ 0.975 [ 12309 195 | 8.56 0.70 3.4 5
0.25 [ 0.031 | 0.969 | 12.385| 26.0 | 11.17 0.90 %j% 5
0.30 [ 0.038 [ 0,962 | 12.475| 315 | 13.39 1.07 %-g =
0.35 [ 0.044 [ 0.956 | 12.553 | 35.0 | 14.79 118 54 1° c
0.40 [ 0.050 | 0.950 [ 12.633] 39.0 | 16.40 1.30 5(2) 7
0.45 [ 0.056 | 0.944 | 12713 435 | 18.21 1.43 1.8 1P
0.50 [ 0.063 | 0.937 | 12.808 | 48.0 [ 20.02 1.56 %;2
0.55 [ 0.069 | 0.931 [ 12.890 | 52.0 | 21.63 1.68 12 N
0.60 [ 0.075 | 0.925 [ 12.974| 55.5 | 23.04 1.78 (1,;8 of
0.65 [ 0.081 [ 0.919 [ 13.059| 59.5 | 24.65 1.89 8.2 —— -
0.70 | 0.088 | 0.912 | 13.159 | 64.0 | 26.46 2.01 0.2 Sp
0.75 | 0.094 | 0.906 |13.246| 67.5 | 27.86 2.10 0.0 &
0.80 [ 0.100 | 0.900 | 13.334| 71.0 | 29.27 2.20 0 2 4 6 8 10 12 14 16 18 20
0.85 [ 0.106 | 0.894 | 13.424| 745 | 30.68 2.29
0.90 [ 0.113 | 0.887 | 13.530| 77.0 | 31.69 2.34 4.0
0.95 [ 0.119 | 0.881 | 13.622| 79.0 | 32.49 239 %‘% ———+—t++t+—F 1
1.00 [ 0.125 | 0.875 | 13.715| 80.0 | 32.89 2.40 34
105 [0.131 | 0.869 | 13.810] 81.0 | 3300 | 241 38
2.05 [ 0.256 | 0.744 | 16.130| 82.0 | 33.70 2.09 %‘%
2.4
2.2
2.0
1.8
1.6
1.4
1.2
i
0.6 +£ AN
0.4 4f \
0.2
0.0
0.00.4081.21.62024283.2364.0
Type of failure: Crack and belly
Mohr circle
d.max = 2.41 (kG/em?®)
Thi nghiém Kiém tra Pho6 Phong K§ Thuat
(Tested by) (Checked by) ‘Deputy chief of laboratory
Nguyén Thi Ty Lé Thi Cat Tuong Huynh Trong Huin



THI NGHIEM NEN NO HONG
(Unconfined compression testing result)
Tiéu chuin thi nghiém (Testing standard): ASTM D2166

Assessments and Engineering Planning and Design for Dioxin Containnent aspart
of Environmental Remediation at Da Nang inrpart.

Hb khoan - Borehole: B6 Symbol of specimen: U4 Depth (m): 19.6-20.0
Date of test: 6/12/2010 Symbol of test: 18 Type of specimen: Undamage
Dh Dh e B Ao R P P KG |Height: h (cm) 8.00
@m [~ n A_l e | ve) | KG) |s=A em”  [Diameter: b (cm) 3.91
0.00 [ 0.000 | 1.000 | 12.001| 0.0 [ 0.72 0.06 |Areca: Ag(cm?) 12.001
0.05 | 0.006 | 0.994 [12.073| 6.0 | 3.13 0.26
0.10 | 0.013 | 0.987 [12.159| 13.0 | 5.04 0.49 4.0
0.15 | 0.019 | 0981 [12.233 200 | 876 | 0.72 32 oo
0.20 | 0.025 | 0.975 [12.309] 28.0 | 11.98 0.97 34 +5
0.25 | 0.031 | 0.969 [ 12.385] 36.0 | 15.20 1.23 %:(2) D
0.30 | 0.038 | 0.962 [ 12.475] 44.0 | 18.41 1.48 %‘2 = 000
0.35 | 0.044 | 0.956 [12.553] 52.0 | 21.63 1.72 54 R O
0.40 | 0.050 | 0.950 [12.633] 59.0 | 24.45 1.94 5(2)
0.45 | 0.056 | 0.944 [12.713] 65.0 | 26.86 2.11 1.8 4
0.50 | 0.063 | 0.937 [12.808| 71.0 | 29.27 2.29 %;2
0.55 | 0.069 | 0.931 [12.890| 75.0 | 30.88 2.40 %% J"
0.60 | 0.075 | 0.925 [12.974] 79.0 | 32.49 2.50 08
0.65 | 0.081 | 0.919 [13.059] 81.5 | 33.50 2.56 8.2 = -
0.70 | 0.088 | 0.912 [ 13.159] 83.5 | 34.30 2.61 0.2 I e
0.75 [ 0.094 | 0.906 | 13.246[ 855 | 35.10 2.65 0.0 ¢
0.80 | 0.100 | 0.900 [13.334| 87.0 | 3571 2.68 0 2 4 6 8 10 12 14 16 18 20
0.85 | 0.106 | 0.894 [13.424] 89.0 | 36.51 2.72
0.90 | 0.113 | 0.887 [13.530] 91.0 | 37.32 2.76 4.0
0.95 [ 0.119 | 0.881 | 13.622| 92.0 | 37.72 2.77 %‘2
1.00 | 0.125 | 0.875 | 13.715| 925 | 37.92 2.76 34
1.05 | 0.131 | 0.869 | 13.810[ 93.0 | 3812 | 276 32
2.05 | 0.256 | 0.744 [16.130] 93.0 | 38.12 236 %.g
2.4
2.2
2.0 ——F+++H+—F—F—F++—F+—
1.8
1.6
1.4
12
58 1~ N
e
0.2 \
0.0

00040812162024283.23.64.0

Type of failure: Crack and belly
Mohr circle
d.max = 2.77 (kG/cm?)
Thi nghiém Kiém tra Pho Phong Ky Thuét
(Tested by) (Checked by) Deputy chief of laboratory

Nguyén Thi Ty L& Thi Cat Tuong Huynh Trong Huén



Cong trinh:

Project:

BANG TONG HQP CHI TIEU CO LY PAT NEN
(SUMMARY OF SOIL TEST RESULTS)

Panh gia, 1ap ké hoach&thiét ké k§ thuit co 1ap Dioxin nhuw 13 cAu phan ciia xir Iy mdi truong

Assessments and Engineering Planning and Design for Dioxin Containment as part of Environmental
Remediation at Danang airport
S6 hiéu 156 khoan (borehole sign): B7

(Prepraed by)

_ Nguyén Thi Ty )
PDF created with pdg;‘Factory Pro trial version www.pdffactory.com

(Checked by)

Lé Thi Ciit Tuémg

=
w
=
=
z
S
=3 iTi a,
5 THANH PHAN HAT (PARTICLE SIZE) S giTih*n ATTERBERG 2
= — ey (ATTERBERG LIMIT) )
=} 4 . &
Zlg| E 3
A .- : <
2| g 8 o = g
= — = = = Z
s |z 32 5 = |=s|l®g| =~ g |z E| 2| £ | &
< ) ) = < c = © I =l = 2 £ o N .
é = o = g § 3 » % 2 3‘ g < f % MO TA PAT DA (SOIL DESCRIPTION)
z |z 2 3 g 5 el Elelz|s|El2 | 8|¢g]| 2| 5
< | = 3 < 2 s | 5| | & 5 < |22 = 2 © :
) < g = slelel|l 2| TE| T | & ) 2
== = S £ S £ - 5. = o [ E| 2 = 5 5
21 g g 3 g sl s | €@ 3| ®lg 2| e| 5| %
o | = O < c £ Q = = k= S 4 o
=S| = = 3 - > o = © Y 5 z
z | ~ & @ o : 5} = 2 o z
(@) = < © 4
= o o @ z
x
w% | e | | | B £
m >75 | 75-(37.5-( 19-| 95-[475-] 2- ]0,425-(0.075-( <0.005 23
375 19 | 9.5 | 475 2 0.425|0.075| 0.005 % % % kG /cm’
B7 | D1 1.6-2.05 23.70 Cat pha, xam xanh - xam tring - xdm vang, déo (Clayey sand, bluish - whitish - yellowish color, plastic)
B7 | D2 5.6 - 6.05 26.87 | 20.66 | 6.21 Cat pha, xam xanh - xam tring - xdm vang, déo (Clayey sand, bluish - whitish - yellowish color, plastic)
¥ p
B7 | U2 76-8.0 13.44123.19|13.43|18.07| 4.14 26.66 | 21.29 | 5.37 Cét pha, x4m xanh - x4m tring - xam vang, déo (Clayey sand, bluish - whitish - yellowish color, plastic)
B7 | D3 9.6 - 10.05 22.52| 26.35 | 21.22 | 5.13 | 0.254 Cat pha, x4m xanh - x4m tring - xdm vang, déo (Clayey sand, bluish - whitish - yellowish color, plastic)
B7 | U3 11.6-12.0 22.80| 26.35 | 21.26 | 5.09 | 0.303 | 2,540 [Cat pha, x4m xanh - x4m tring - x4m vang, déo (Clayey sand, bluish - whitish - yellowish color, plastic)
B7 | D4 13.6 - 14.05 10.29| 8.63 | 37.72|15.47| 22.75| 5.15 |23.08| 26.58 | 21.23 | 5.35 | 0.345 Cét pha, x4m xanh - x4m tring - xam vang, déo (Clayey sand, bluish - whitish - yellowish color, plastic)
B7 | U4 15.6 - 16.0 26.36 | 41.35 | 26.27 | 15.08 | 0.006 | 3.660 |Sétpha mau xdm xanh, xam vang, nita cirg (Loamy clay, bluish - yellowish color, semi hard)
B7 | U5 19.6-20.0 25.19( 41.25 | 27.06 | 14.19 | -0.131| 4.010 |Sét pha mau xdm xanh, xdm vang, cting (Loamy clay, bluish - yellowish color, hard)
IEpb_oc_.o KIEM TRA PhO PHONG KY THUAT

(deputy chief of laboratory)

Huynh Trong Hi uin




THi NGHIEM NEN NO HONG
(Unconfined compression testing result)
Tiéu chuin thi nghiém (Testing standard): ASTM D2166
Assessments and Engineering Planning and Design for Dioxin Containnent aspart
of Environmental Remediation at Da Nang inrpart.

Hb khoan - Borehole: B7 Symbol of specimen: U3 Depth (m): 11.6-12.0
Date of test: 6/12/2010 Symbol of test: 19 Type of specimen: Undamage
Dh Dh e A | R P P KG [Height: h (cm) 8.00
(em) | h A=l -e | (veh) | (KG) | —A em”  |Diameter: b (cm) 3.91
0.00 | 0.000 | 1.000 [12.001] 0.0 | 0.72 0.06 |Area: Ag (em’) 12.001
0.05 [ 0.006 | 0.994 [12.073| 40 | 232 0.19
0.10 [ 0.013 [ 0.987 [12.159] 9.0 | 434 0.36 4.0
0.15 | 0.019 | 0981 [12.233| 140 | 635 | 0.52 1
0.20 [ 0.025 [ 0.975 [12.309] 205 | 8.96 0.73 3.4 +5lo
0.25 | 0.031 | 0.969 | 12.385] 26.0 | 11.17 0.90 32(2) D)
0.30 | 0.038 [ 0.962 | 12.475] 32.0 | 13.59 1.09 %-g =
0.35 | 0.044 | 0.956 | 12.553| 38.0 | 16.00 1.27 24 1< )
0.40 [ 0.050 | 0.950 | 12.633| 43.0 | 18.01 1.43 g% e
0.45 | 0.056 | 0.944 | 12.713 ] 49.0 | 20.42 1.61 1.8 L
0.50 | 0.063 | 0937 | 12.808| 545 | 22.64 | 1.77 18
0.55 | 0.069 | 0.931 [12.890 | 59.0 | 24.45 1.90 %% 5
0.60 | 0.075 [ 0.925 [ 12.974| 64.0 | 26.46 2.04 08 o
0.65 | 0.081 | 0.919 [ 13.059| 69.0 | 28.47 2.18 8.2 17 =
0.70 | 0.088 | 0.912 [ 13.159 | 74.0 | 30.48 2.32 02 14 S
0.75 | 0.094 | 0.906 |13.246| 77.0 | 31.69 2.39 00¢

0.80 [ 0.100 | 0.900 [ 13.334] 80.0 | 32.89 2.47 0 2 4 6 8 10 12 14 16 18 20

0.85 [ 0.106 | 0.894 | 13.424| 81.5 | 33.50 2.50

0.90 [ 0.113 | 0.887 | 13.530| 83.0 [ 34.10 2.52

0.95  0.119 | 0.881 | 13.622| 84.0 [ 34.50 2.53

1.00 | 0.125 | 0.875 | 13.715] 85.0 | 34.90 2.54

1.05 | 0.131 | 0.869 | 13.810] 85.5 | 35.10 2.54

2.05 [ 0.256 | 0.744 | 16.130| 85.0 [ 34.90 2.16

N
™

OOOOOR R NNNNNWWWWEW S
ONPROOONIDOOONIAOOONIAOOOO

LT

0004081.2162024283.23.64.0

Type of failure: Crack and belly
Mohr circle
d.max = 2.54 (KG/em?)
Thi nghi¢m Kiém tra Ph6 Phong K§ Thuat
(Tested by) (Checked by) ‘Deputy chief of laboratory

Nguyén Thi Ty L& Thi Cat Tuong Huynh Trong Huén



Hb khoan - Borehole: B7
6/12/2010

THi NGHIEM NEN NO HONG

(Unconfined compression testing result)
Tiéu chun thi nghiém (Testing standard): ASTM D2166

Assessments and Engineering Planning and Design for Dioxin Containnent aspart

of Environmental Remediation at Da Nang inrpart.

Symbol of specimen:

U4 Depth (m): 15.6-16.0

Date of test: Symbol of test: 20 Type of specimen: Undamage
Dh Dh . Ao R P P KG |Height: h (cm) 8.00
_— -e =
@m [T n loe | ey | ®KG) [s=A e |Diameter: b (cm) 3.91
0.00 [ 0.000 | 1.000 |12.001| 0.0 [ 0.72 0.06 |Area: Ay (cm®) 12.001
0.05 [ 0.006 | 0.994 [12.073] 3.0 | 1.92 0.16
0.10 [ 0.013 [ 0.987 [12.159[ 7.0 | 3.53 0.29 4.0 E=E
0.15 [ 0.019 [ 0981 [12.233| 13.0 | 594 | 049 38 = P
0.20 [ 0.025 [ 0.975 [ 12309 205 | 8.96 0.73 %‘2‘ S
0.25 1 0.031 | 0.969 | 12.385| 32.0 | 13.59 1.10 30140 oF
0.30 [ 0.038 [ 0.962 | 12.475| 42.0 | 17.61 1.41 %‘2 = me
0.35 [ 0.044 [ 0956 [12.553 | 51.0 | 21.23 1.69 54 e
0.40 [ 0.050 | 0.950 | 12.633 | 64.0 | 26.46 2.09 %% 3
. 7
0.45 [ 0.056 | 0.944 | 12.713| 73.0 [ 30.08 237 1.8 o
0.50 [ 0.063 | 0.937 | 12.808 | 81.5 [ 33.50 2.62 %;2
0.55 [ 0.069 | 0.931 [12.890[ 88.0 | 36.11 2.80 12 y
0.60 | 0.075 | 0925 [12.974 950 | 3893 | 3.00 o pERY
0.65 [ 0.081 | 0.919 | 13.059 | 101.0| 41.34 3.17 8.2 = -
0.70 [ 0.088 | 0.912 | 13.159 [ 107.0| 43.75 332 0.2 14 Szp
0.75 | 0.094 | 0.906 |13.246 | 112.0| 45.76 3.45 0.0¢
0.80 [ 0.100 | 0.900 | 13.334 | 115.0| 46.97 3.52 0 2 4 6 8 10 12 14 16 18 20
0.85 [ 0.106 | 0.894 | 13.424 [ 117.5| 47.97 357
0.90 [ 0.113 | 0.887 [ 13.530[ 120.0| 48.98 3.62 4.0
0.95 [ 0.119 | 0.881 | 13.622| 122.0] 49.78 3.65 %‘2
1.00 [ 0.125 | 0.875 | 13.715| 123.0[ 50.19 3.66 3.4
105 [ 0.131 | 0.869 [ 13810 1235| 5039 | 3.6 32
2.05 [ 0.256 | 0.744 | 16.130 | 124.0| 50.59 3.14 %.g
2.4
2.2
2.0
1.8
1.6
R =
10 A C
08 17 \
0.4 4
0.2 \
0.0 !
0.00.40.81.21.62.024 28323640
Type of failure: Crack and belly
Mohr circle
d,max = 3.66 (kG/em?®)
Thi nghié¢m Kiém tra Phé6 Phong K§ Thuat
(Tested by) (Checked by) ‘Deputy chief of laboratory
Nguyén Thi Ty L& Thi Cat Tuong Huynh Trong Huin



THI NGHIEM NEN NO HONG

(Unconfined compression testing result)

Tiéu chuin thi nghiém (Testing standard): ASTM D2166

Assessments and Engineering Planning and Design for Dioxin Containnent aspart

of Environmental Remediation at Da Nang inrpart.

H& khoan - Borehole: B7 Symbol of specimen: Us Depth (m): 19.6-20.0
Date of test: 6/12/2010 Symbol of test: 21 Type of specimen: Undamage
Dh Dh e B Ao R P P KG |Height: h (cm) 8.00
(cm) "= h A_l -e | (vieh) | (KG) [5c=A em’  [Diameter: b (cm) 3.91
0.00 [ 0.000 | 1.000 |12.001| 0.0 [ 0.72 0.06 |Area: Ag (cm?) 12.001
0.05 [ 0.006 | 0.994 [12.073[ 5.0 | 2.73 0.23
0.10 [ 0.013 | 0.987 [12.159] 11.5 | 534 0.44 42 1 —
0.15 [ 0.019 | 0.981 [12.233[ 180 | 796 | 065 44 jE= "
0.20 [ 0.025 [ 0.975 [ 12.309] 255 | 10.97 0.89 %‘2 = =
0.25 [ 0.031 [ 0.969 [12.385] 35.0 | 14.79 1.19 %I% U] ;’
0.30 [ 0.038 | 0.962 | 12.475[ 46.0 | 19.22 1.54 58 = o
0.35 | 0.044 | 0.956 | 12.553 | 56.0 | 23.04 1.85 %‘2 S o
0.40 | 0.050 | 0.950 | 12.633 | 67.0 | 27.66 2.19 52 &
0.45 | 0.056 | 0.944 | 12713] 780 | 32.09 | 252 20 3
0.50 [ 0.063 [ 0.937 [12.808] 90.0 | 36.91 2.88 %‘f{ 7
0.55 | 0.069 | 0.931 [ 12.890[ 99.5 | 40.74 3.16 12 7
0.60 | 0.075 | 0.925 [ 12.974[107.5| 43.95 3.39 &g ol
0.65 | 0.081 | 0.919 [ 13.059 | 115.0| 46.97 3.60 0.6 4 -
0.70 [ 0.088 | 0.912 [13.159 | 122.0| 49.78 | 3.78 041 )
0.75 | 0.094 | 0.906 |13.246[127.0| 51.80 3.91 000
0.80 | 0.100 | 0.900 | 13.334 [ 130.0| 33.00 3.97 0 2 4 6 8 10 12 14 16 18 20
0.85 | 0.106 | 0.894 | 13.424 [ 131.5| 33.61 3.99
0.90 [ 0.113 | 0.887 | 13.530 | 133.0| 3421 4.01 4.0
0.95 | 0.119 | 0.881 | 13.622| 134.0| s54.61 4.01 g-g
1.00 | 0.125 | 0.875 | 13.715 | 134.5| 54.81 4.00 34
1.05 [ 0.131 | 0.869 | 13.810 | 134.5| 34.81 3.97 32
2.05 [ 0.256 | 0.744 [ 16.130 [ 134.5| 35481 3.40 %.g
2.4
2.2
2.0
1.8
i
1.2 - R
1.0 7 X
08 17 \
0.4 4 y
0.2
0.0
0.00.4081.21.6202428323.64.0
Type of failure: Crack
Mohr circle
d.max = 4.01 (kG/em?®)
Thi nghiém Kiém tra Pho Phong Ky Thuét
(Tested by) (Checked by) ‘Deputy chief of laboratory
Nguyén Thij Ty Lé Thi Cat Tuong Huynh Trong Huin



Cong trinh:

Project:

BANG TONG HQP CHI TIEU CO LY PAT NEN
(SUMMARY OF SOIL TEST RESULTS)

Panh gia, 1ap ké hoach&thiét ké ky thuit cé lip Dioxin nhw la cAu phan cia xir Iy méi trudong

Assessments and Engineering Planning and Design for Dioxin Containment as part of Environmental

Remediation at Danang airport
S6 hi¢u 16 khoan (Borehole sign): B8

PDF created with pdfFactory Pro trial version www.pdffactory.com

(Prepraed by)

Nguyén Thi Ty

(Checked by)

Lé Thj Cat Twdng

=
w2
=
=
z
N 3 iTi ht 7]
= THANH PHAN HAT (PARTICLE SIZE) s giTi hn ATTERBERG &
3 ) (ATTERBERG LIMIT) g
o Z = c &
==} o = 9] =
= = = =1 3
& : 5 5 o
21z = : T &
g = = = =~ = Bl o} k=] & 3 =
12| ¢ g S 2l 5|2 El5 |8 | 2| g8 N
z ; o T g @ g E § 3 j" < - z > MO TA PAT DA (SOIL DESCRIPTION)
z | = - 2 3 > g | 2 e | 2| 3| E Sl 2| 5| 7
< = S s c < b=} = (%) S < =] < ; )
S z < g = 8 2 Sl 2| |9 |SE|I=E| & | 2 z
| E g ¥ £ g | B8 | |s £ |e|z2|¢E
© T O s < s 2 b < < ° 2 Q
= = = = | 2 o = | E % | 3 z
Z ~ < @ o o O] o z © E
& o @ =
=
3
W% LL PL Ip B £
m >75 75- 37.5- 19 - 9.5- | 475- 2- 0,425- | 0.075- | <0.005 2
375 | 19 9.5 | 475 2 | 0.425 | 0.075 | 0.005 % % % kG / cm’
B8 U1 5.6-6.0 241 | 17.69 | 29.53 | 34.08 | 16.29 | 35.05 | 44.05 | 27.63 | 16.42 | 0.452 | 1.610 |Sét pha, déo mém (Loamy clay, soft plastic )
B8 D3 7.6 - 8.05 40.78 | 27.57 | 13.21 Sét pha, déo mém (Loamy clay, soft plastic )
B8 U2 [ 96-100m 25.30
B8 D4 | 11.6-12.05 2561 | 32.12 | 23.36 | 8.76 | 0.258 Cat pha, xam xanh - xam trang - x4m vang, déo (Clayey sand, bluish - whitish - yellowish color, plastic)
B8 u3 13.6 - 14.0 0.85 298 | 79.17 | 11.56 | 5.44 | 23.87 | 26.81 | 22.83 | 3.98 | 0.261 Cat pha, xam xanh - x4m tring - xdm vang, déo (Clayey sand, bluish - whitish - yellowish color, plastic)
B8 u4 15.6 - 16.0 43.02 | 26.28 | 16.74 2.220 |Sét pha mau xam xanh, xdm vang, nira ctimg (Loamy clay, bluish - yellowish color, semi hard)
B8 D5 17.6 - 18.05 26.73 | 40.23 | 23.35 | 16.88 | 0.200 Sét pha mau xam xanh, xam vang, nira cimg (Loamy clay, bluish - yellowish color, semi hard)
B8 us 19.6 - 20.0 23.86 | 40.26 | 24.20 | 16.06 | -0.021 | 4.130 |Sét pha mau xam xanh, xam vang, cimg (Loamy clay, bluish - yellowish color, hard)
IEpb_oc.o KIEM TRA PhO PHONG KY THUAT

(deputy chief of laboratory)

Huynh Trong Huén




THI NGHIEM NEN NO HONG

(Unconfined compression testing result)

Tiéu chuén thi nghi¢m (Testing standard): ASTM D2166

Assessments and Engineering Planning and Design for Dioxin Containnent aspart

of Environmental Remediation at Da Nang inrpart.

Hb khoan - Borehole: B8 Symbol of specimen: Ul Depth (m): 5.6-6.0
Date of test: 7/12/2010 Symbol of test: 22 Type of specimen: Undamage
Dh Dh . Ao R P P KG |Height: h (cm) 8.00
_— -e —
@m [T n loe | ey | ®G) [s=A e |Diameter: b (cm) 3.91
0.00 | 0.000 | 1.000 | 12.001| 0.0 | 0.72 0.06 |Area: Ay (cm?) 12.001
0.05 | 0.006 | 0.994 | 12.073 | 1.5 1.32 0.11
0.10 | 0.013 | 0.987 | 12.159( 4.5 2.53 0.21 2.0
0.15 | 0.019 | 0.981 | 12.233| 7.0 3.53 0.29 1.8 <]
0.20 | 0.025 | 0.975 | 12.309| 10.0 4.74 0.38 16 g dob
0.25 [ 0.031 [ 0.969 | 12385 125 | 5.74 0.46 ' D] T
0.30 | 0.038 | 0.962 | 12.475]| 15.5 6.95 0.56 1.4 -5 J
0.35 | 0.044 | 0.956 | 12.553| 19.0 8.36 0.67 1.2 +¥ e
0.40 | 0.050 | 0.950 | 12.633| 23.0 9.97 0.79 1.0
0.45 | 0.056 | 0.944 | 12.713 | 27.0 11.58 0.91
0.50 | 0.063 | 0.937 | 12.808| 31.0 | 1318 | 1.03 0.8 b4
0.55 | 0.069 | 0.931 | 12.890| 35.0 14.79 1.15 0.6
0.60 [ 0.075 | 0925 [12.974| 380 | 1600 | 123 04 411
0.65 | 0.081 | 0.919 | 13.059| 42.0 17.61 1.35 02 p‘C?J o
0.70 | 0.088 | 0.912 | 13.159| 45.0 18.82 1.43 ' G
0.75 1 0.094 | 0.906 | 13.246| 48.0 | 20.02 1.51 004
0.80 | 0.100 | 0.900 | 13.334| 495 | 20.63 1.55 0 2 4 6 8 10 12 14 16 18 20
0.85 | 0.106 | 0.894 | 13.424 | 50.5 21.03 1.57
0.90 [0.113 [ 0.887 [13.530| 51.5 | 21.43 1.58 20
0.95 [ 0.119 | 0.881 | 13.622| 52.5 21.83 1.60 18
1.00 | 0.125 | 0.875 | 13.715| 53.2 | 22.11 1.61 '
1.05 | 0.131 | 0.869 | 13.810| 53.5 22.23 1.61 16
2.05 | 0.256 | 0.744 | 16.130| 53.8 22.35 1.39 14
1.2
1.0
0.8 —
0.6
/ AN
0.4 7 \
02 4 \
0.0
0.0 0.4 0.8 1.2 1.6 2.0
Type of failure: Crack
Mohr circle
d.max = 1.61 (kG/em®)
Thi nghiém Kiém tra Pho Phong Ky Thuat
(Tested by) (Checked by) ‘Deputy chief of laboratory
Nguyén Thi Ty Lé Thi Cat Tuong Huynh Trong Huén



THi NGHIEM NEN NO HONG

(Unconfined compression testing result)

Tiéu chuin thi nghiém (Testing standard): ASTM D2166

Assessments and Engineering Planning and Design for Dioxin Containnent aspart

of Environmental Remediation at Da Nang inrpart.

Hb khoan - Borehole: B8 Symbol of specimen: U4 Depth (m): 15.6-16.0
Date of test: 7/12/2010 Symbol of test: 23 Type of specimen: Undamage
pho| oa| o AR P P KG |Height: h (cm) 8.00
@ [~ n A_l e | e | kG) |s=A em”  [Diameter: b (cm) 3.91
0.00 [ 0.000 | 1.000 | 12.001| 0.0 [ 0.72 0.06 |Areca: Ay (em’) 12.001
0.05 | 0.006 | 0.994 [12.073| 2.0 | 1.52 0.13
0.10 [ 0.013 [ 0987 | 12.159| 6.2 | 321 0.26 2.4
0.15 1 0.019 [ 0.981 [12.233[ 9.0 [ 4.34 0.35 22447 g
0.20 | 0.025 | 0.975 [12.300| 122 | s5.62 0.46 2045 !
0.25 | 0.031 | 0969 [12.385[ 158 [ 7.07 0.57 1818
0.30 | 0.038 | 0.962 [12.475[ 192 | 8.44 0.68 1.6 5 b
0.35 | 0.044 | 0956 |12.553] 232 | 10.05 0.80 1.4 18 d
0.40 | 0.050 | 0.950 [12.633] 27.0 | 11.58 0.92 12 :
0.45 [ 0.056 | 0.944 | 12.713] 315 [ 13.39 1.05 10
0.50 [ 0.063 [ 0.937 | 12.808 | 35.5 [ 14.99 1.17 08 3
0.55 [ 0.069 | 0.931 | 12.890 | 405 | 17.01 1.32 :
0.60 | 0.075 | 0925 [12.974| 452 | 1890 | 1.46 0.6 B
0.65 | 0.081 | 0.919 [13.059| 505 | 21.03 1.61 0.4 5
0.70 [ 0.088 [ 0.912 [13.159] 56.2 | 23.32 1.77 0.2 €
0.75 | 0.094 | 0.906 | 13.246| 60.0 | 24.85 1.88 0.0 &
0.80 | 0.100 | 0.900 | 13.334| 63.5 | 2626 1.97 0 2 4 6 8 10 12 14 16 18 20
0.85 | 0.106 | 0.894 | 13.424| 67.0 | 27.66 2.06
0.90 | 0.113 | 0.887 [ 13.530| 70.0 | 28.87 2.13 24
0.95 | 0.119 | 0.881 [ 13.622] 72.0 | 29.67 2.18 29
1.00 | 0.125 | 0.875 | 13.715| 73.5 | 30.28 221 20
1.05 | 0.131 | 0.869 | 13.810| 745 | 30.68 222 18
2.05 | 0256 | 0.744 [16.130| 745 | 30.68 1.90 16
1.4
1.2
1.0
08 1—~ X
0.6 1~ \
0.4 +£ \
0.2
0.0
00 04 08 12 16 20 24
Type of failure: Crack
Mohr circle
d.max = 222  (kGlem®)
Thi nghiém Kiém tra Ph6 Phong K§ Thuat
(Tested by) (Checked by) Deputy chief of laboratory
Nguyén Thi Ty Lé Thi Cat Tuong Huynh Trong Huin



THI NGHIEM NEN NO HONG
(Unconfined compression testing result)
Tiéu chuén this nghiém (Testing standard): ASTM D2166

Assessments and Engineering Planning and Design for Dioxin Containnent aspart
of Environmental Remediation at Da Nang inrpart.

Hb khoan - Borehole: B8 Symbol of specimen: Us Depth (m): 19.6-20.0
Date of test: 7/12/2010 Symbol of test: 24 Type of specimen: Undamage

Dh Dh e B Ao R P P KG |Height: h (cm) 8.00
@m [~ n A (veh) | (KG) |[s=A em’ |Diameter: b (cm) 3.91
0.00 | 0.000 | 1.000 [ 12.001| 0.0 [ 0.72 0.06 |Area: Ay (cm’) 12.001
0.05 [ 0.006 | 0.994 [12.073| 40 | 232 | 0.19

0.10 [ 0.013 | 0987 [12.159| 12.0 | 554 | 0.46 4.4 I

0.15 | 0.019 | 0.981 [12.233] 22.0 | 956 | 0.78 46 T 15

0.20 [ 0.025 [ 0.975 [12.309] 34.0 | 1439 | 1.17 381 O

0.25 | 0.031 | 0.969 |12385| 482 | 2010 | 1.62 34 :Ej’ £

030 [ 0.038 | 0962 |12.475| 502 | 2453 | 1.97 30 = d

0.35 [ 0.044 | 0.956 | 12.553] 705 | 29.07 | 232 58 =g

0.40 [ 0.050 | 0.950 |12.633| 81.0 | 3329 | 2.64 24 5

045 [0.056 | 0944 | 12713 | 92.0 | 3772 | 2.97 2.0 <

0.50 [ 0.063 | 0937 |12.808 | 103.0| 42.14 | 3.29 18 3

0.55 [ 0.069 | 0.931 |12.890 [ 112.5| 4596 | 3.57 13 d

0.60 [ 0.075 | 0.925 | 12.974 | 120.0| 4898 | 3.78 1.0 /

0.65 | 0.081 | 0.919 [13.059| 1255 51.19 | 3.92 88 1% I
0.70 | 0.088 [ 0912 [13.159 [ 131.0| 5340 | 4.06 84 ; e e
0.75 [ 0.094 | 0.906 | 13246 | 134.0| s4.61 | 4.12 0.0 & ‘

0.80 [ 0.100 [ 0.900 | 13.334( 135.0| 55.01 4.13 0 2 4 6 8 10 12 14 16 18 20

0.85 [ 0.106 | 0.894 | 13.424| 136.0 | 55.42 4.13

0.90 [ 0.113 | 0.887 | 13.530| 136.5| 55.62 4.11

0.95  0.119 | 0.881 | 13.622| 137.0| 55.82 4.10

1.00 | 0.125 | 0.875 | 13.715] 137.2| 55.90 4.08

1.05 [ 0.131 | 0.869 | 13.810| 137.5| 56.02 4.06

2.05 [ 0.256 | 0.744 | 16.130| 137.0 | 55.82 3.46

LA

MR

ENEB S

OO0 HFINNNNNUWGWWW A
OB OON ROOON ADON AOOON ™

000408121620242832364.044

Type of failure: Crack
Mohr circle
d,max = 4.13 (kG/em?)
Thi nghiém Kiém tra Ph6 Phong K§ Thuat
(Tested by) (Checked by) ‘Deputy chief of laboratory

Nguyén Thi Ty Lé Thi Cat Tuong Huynh Trong Huin



BANG TONG HQP CHI TIEU CO LY PAT NEN
(SUMMARY OF SOIL TEST RESULTS)
Cong trinh: Panh gia, 1ap ké hoach&thiét ké ky thuat cé 1ap Dioxin nhwr 1a cAu phin cia xir Iy mdi truong
Project: Assessments and Engineering Planning and Design for Dioxin Containment as part of Environmental
Remediation at Danang airport
S6 hiéu 16 khoan (Borehole sign): B9

=
172}
=
=
V4
e
N L 7]
= THANH PHAN HAT (PARTICLE SIZE) °\ gifi hTn ATTERBERG (ATTERBERG LIMIT) E
= - =) I~
o z — .;E &
= <) = 3] =
= = = - )
£ | 2 = 5 <
2| g S c —
2 | = 2 g = = | = g - % 8 g
| 2 5 g e Tl E| = g E 2 E g g o
z = < @ 5 < 3 £ 3 2 = 8 S > z MO TA PAT DA (SOIL DESCRIPTION)
z | 2 = = 2 2 g 2 2 ) z £ I e _ 2 £ =
< s 9 = c < =] = 1 S < 2= S = < ] o
=] = 3 = 3 @ £ = ) o = g S E o ) 2
= 2 © < - < £ @ Z & e = 2= < H Z
- 3 £ £ £ 8| ¢ z z s =] s
— = 5 © =, oS o = = 3 5 Z.
Z ~ n @ © ()A O o = @ Z
4= (@) w ‘L;l
= x
©
75- | 375-| 19- | 95- | 475-| 2- | 0,425-|0.075- W% LL PL Ip B £
m >75 <0.005 2
375 | 19 95 | 475 2 | 0425 | 0.075 | 0.005 % % % kG / cm?
B9 D4 7.6-8.05 201 | 2113 | 56.04 | 1454 | 6.28 2451 31.25 24.46 6.79 0.007 Cat pha, it déo (Clayey sand, low-plastic)
B9 | u1 9.6-10.0 2435 30.85 23.96 6.89 0.057 Cét pha, it déo (Clayey sand, low-plastic)
B9 D5 11.6-125 1.43 | 23.49 | 49.50 | 19.61 | 5.97 32.25 25.73 6.52 Cat pha, it déo (Clayey sand, low-plastic)
B9 u2 13.6-14.0 23.92 29.86 23.10 6.76 0.122 3.060 Cét pha, it déo (Clayey sand, plastic)
BY | U3 15.6 - 16.0 25.12 41.25 2450 16.75 0.037 3.750 Sét pha, nita cing (Loamy clay, semi hard)
B9 | D6 17.6 - 18.05 26.56 4212 25.73 16.39 0.051 Sét pha, nita cimg (Loamy clay, semi hard)
B9 | U4 19.6 - 20.0 27.10 4235 25.71 16.64 0.084 3.040 Sét pha, nita ctng (Loamy clay, semi hard)
IEpb_oc.o KIEM TRA PhO PHONG KY THUAT
(Prepared by) (Checked by) (Deputy chief of laboratory)
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THi NGHIEM NEN NO HONG
(Unconfined compression testing result)
Tiéu chuén thi nghi¢m (Testing standard): ASTM D2166

Assessments and Engineering Planning and Design for Dioxin Containnent aspart

of Environmental Remediation at Da Nang inrpart.

Hb khoan - Borehole: B9 Symbol of specimen: U2 Depth (m): 13.6-14.0
Date of test: 8/12/2010 Symbol of test: 25 Type of specimen: Undamage
Dh ph| A | R P P KG |Height: h (cm) 8.00
_— -e =
@m [~ n e | (veh) | ®KG) [5=A em® |Diameter: b (cm) 3.91
0.00 [ 0.000 | 1.000 | 12.001| 0.0 [ 0.72 0.06 |Area: A, (cm?) 12.001
0.05 | 0.006 | 0.994 [12.073| 3.8 | 224 0.19
0.10 | 0.013 [ 0.987 [12.159| 132 | 6.03 0.50 4.4 1
0.15 [ 0.019 | 0.981 [12.233] 200 | 876 | 0.72 p R P e
0.20 | 0.025 | 0.975 | 12.309| 26.8 | 11.50 0.93 g-g 1 E
0.25 [ 0.031 | 0.969 | 12.385] 32.0 | 13.59 1.10 %:‘21' 5
0.30 | 0.038 | 0.962 | 12.475| 40.5 | 17.01 1.36 30 = c
0.35 | 0.044 | 0.956 [12.553] 47.0 | 19.62 1.56 %‘% —
0.40 [ 0.050 | 0.950 [12.633] 52.5 | 21.83 1.73 %jg o
0.45 | 0.056 | 0.944 [12.713| 60.0 [ 24.85 1.95 50 =
e,
0.50 | 0.063 | 0.937 [12.808| 68.0 [ 28.07 2.19 %;g =
0.55 | 0.069 | 0.931 [12.890| 75.5 | 31.08 241 %Lzl
0.60 | 0.075 | 0.925 [ 12.974| 822 | 33.78 2.60 10 F= 2
0.65 | 0.081 | 0.919 [13.059| 89.5 | 36.71 2.81 8-% —
0.70 | 0.088 | 0.912 [ 13.159| 93.5 | 3832 291 02421 &
0.75 [ 0.094 | 0.906 |13.246| 95.5 | 39.13 2.95 8;0 pre:
0.85 [ 0.106 | 0.894 | 13.424| 99.0 | 40.53 3.02
0.90 [ 0.113 | 0.887 [ 13.530[ 101.0| 4134 3.06 4.0
0.95 | 0.119 | 0.881 | 13.622|102.0| 41.74 3.06 %‘%
1.00 [ 0.125 | 0.875 [ 13.715| 102.5| 41.94 3.06 34
1.05 [ 0.131 | 0.869 | 13.810] 102.7 | 42.02 3.04 32
2.05 [ 0.256 | 0.744 [16.130 [ 102.5| 41.94 2.60 %.g
2.4
2.2
2.0
1.8
1.6
1.4
1.2 S
58 -7 X
0.6 +£ A
0.4 ¥
0.2 \
0.0 1
0.00.40812162024283.23.640
Type of failure: Crack
Mohr circle
d.max = 3.06 (KG/em?)
Thi nghiém Kiém tra Phé Phong K§ Thuat
(Tested by) (Checked by) ‘Deputy chief of laboratory
Nguyén Thi Ty Lé Thi Cat Tuong Huynh Trong Huén



THI NGHIEM NEN NO HONG

(Unconfined compression testing result)

Tiéu chuin thi nghi¢m (Testing standard): ASTM D2166
Assessments and Engineering Planning and Design for Dioxin Containnent aspart

of Environmental Remediation at Da Nang inrpart.

H4 khoan - Borehole: B9 Symbol of specimen: U3 Depth (m): 15.0-16.0
Date of test: 8/12/2010 Symbol of test: 26 Type of specimen: Undamage
Dh Dh . Ao R P P KG |Height: h (cm) 8.00
_— -e =
@m [T n 1-e | (v | (KG) |5=A en®  |Diameter: b (cm) 3.91
0.00 [ 0.000 | 1.000 | 12.001| 0.0 [ 0.72 0.06 |Area: Ay (cm®) 12.001
0.05 | 0.006 | 0.994 [12.073| 4.0 | 232 0.19
0.10 [ 0.013 | 0.987 [12.159] 125 | 574 0.47 4.4
0.15 [ 0.019 | 0.981 [12.233] 182 | 8.04 0.66 4233
0.20 [ 0.025 [ 0.975 [ 12.309| 245 | 10.57 0.86 38 15 o
0.25 | 0.031 | 0969 | 12.385] 30.0 | 1278 | 1.03 381 ;:
0.30 | 0.038 | 0.962 [12.475] 36.0 [ 15.20 1.22 gg =
0.35 | 0.044 | 0.956 [ 12.553 | 41.8 | 17.53 1.40 28 S
0.40 [ 0.050 | 0.950 | 12.633| 482 | 20.10 | 1.59 58 d
0.45 [ 0.056 | 0.944 | 12.713] 548 | 22.76 1.79 %g
0.50 | 0.063 | 0.937 [ 12.808 | 61.8 | 25.57 2.00 1.8
0.55 [ 0.069 | 0.931 [12.890] 698 | 2879 | 2.23 18 £
0.60 | 0.075 | 0.925 [ 12.974| 782 | 32.17 2.48 12 =
0.65 | 0.081 | 0.919 [ 13.059 [ 88.0 | 36.11 2.77 0.8 - =
0.70 | 0.088 | 0.912 [13.159 | 100.0| 40.94 | 3.11 88 bte
0.75 | 0.094 | 0.906 | 13.246[107.5| 43.95 332 0.2 pre
0.80 | 0.100 | 0.900 | 13.334 [ 116.5| 47.57 3.57 :
0.85 [0.106 | 0.894 [13.424[122.0| 4978 | 3.71 0 2 4 6 8 101214 16 18 20
0.90 | 0.113 | 0.887 [ 13.530 | 124.0| 50.59 374 4.0
0.95 [ 0.119 | 0.881 | 13.622125.0| 50.99 3.74 g-g
1.00 | 0.125 | 0.875 | 13.715| 126.0| 51.39 3.75 34
1.05 [ 0.131 | 0.869 | 13.810| 126.2| 51.47 373 32
2.05 [ 0.256 | 0.744 [ 16.130[ 126.5| 51.59 3.20 %.g
2.4
2.2
i
1.6 ] ™
1.4
12
08 1/ N
04 ¥ )
0.2 1
0.0 !
0.0 0.4 0.8 1.2 1.6 2.0 2.4 2.8 3.2 3.6 4.0
Type of failure: Crack
Mohr circle
d.max = 3.75 (kG/cm?®)
Thi nghiém Kiém tra Pho Phong Ky Thuat
(Tested by) (Checked by) Deputy chief of laboratory
Nguyén Thi Ty L& Thi Cat Tuong Huynh Trong Huén



THiI NGHIEM NEN NO HONG

(Unconfined compression testing result)

Tiéu chuén thi nghi¢m (Testing standard): ASTM D2166
Assessments and Engineering Planning and Design for Dioxin Containnent aspart of

Fnvironmental

Remediation at Da Nang inrpart.

HO khoan - Borehole: B9 Symbol of specimen: U4 Depth (m): 19.6-20.0
Date of test: 8/12/2010 Symbol of test: 27 Type of specimen: Undamage
Dh Dh . Ao R P P KG |Height: h (cm) 8.00
_— -e =
@m [T n Al v | o sc=A em” | Diameter: b (cm) 3.91
0.00 | 0.000 | 1.000 [ 12.001| 0.0 [ 0.72 0.06 |Area: Ay (cm’) 12.001
0.05 | 0.006 | 0.994 [12.073| 35 | 212 0.18
0.10 | 0.013 [ 0.987 [12.159| 124 | 5.70 0.47 44 :
0.15 | 0.019 [ 0.981 [12.233| 18.0 | 7.96 0.65 46 oo
0.20 [ 0.025 [ 0.975 [12.309| 242 | 10.45 0.85 38 &l
0.25 [ 0.031 [ 0.969 |[12.385] 28.8 | 12.30 0.99 35 E
0.30 [ 0.038 [ 0962 | 12.475| 352 | 14.87 1.19 3.0+ )
0.35 | 0.044 | 0.956 | 12.553| 40.8 | 17.13 | 1.36 58 0
0.40 | 0.050 | 0.950 | 12.633| 472 | 19.70 1.56 %421 o
. pa
0.45 [ 0.056 | 0.944 | 12.713] 53.8 | 22.35 1.76 %g
0.50 | 0.063 | 0.937 [12.808| 61.8 [ 25.57 2.00 1.6
0.55 [ 0.069 [ 0.931 [12.890| 695 | 2867 | 222 14 .
0.60 | 0.075 | 0.925 [12.974| 75.0 | 30.88 2.38 cl).g =
0.65 | 0.081 | 0.919 [13.059| 82.5 | 33.90 2.60 0.6 4+ -
0.70 | 0.088 [ 0.912 | 13.159 | 87.0 | 3571 | 271 94 7 &
0.75 | 0.094 | 0.906 |13.246| 91.5 | 37.52 2.83 0043
0.80 | 0.100 | 0.900 [13.334| 95.0 | 38.93 2.92 0 2 4 6 8 10 12 14 16 18 20
0.85 | 0.106 | 0.894 [13.424| 97.0 | 39.73 2.96
0.90 | 0.113 | 0.887 [13.530| 98.5 | 4033 2.98 4.0
0.95 [ 0.119 | 0.881 [ 13.622] 101.0| 41.34 3.03 %‘2
1.00 | 0.125 | 0.875 | 13.715| 101.5| 41.54 3.03 34
1.05 [ 0.131 | 0.869 | 13.810| 102.5| 41.94 3.04 32
2.05 | 0.256 | 0.744 | 16.130| 103.5| 42.34 2.63 %.g
2.4
2.2
2.0
1.8
1.6
1.4
1.2
08 17 X
0.6 1/ \
0.4 ¥
0.2
0.0 I
0.00.40812162024283.23.64.0
Type of failure: Crack
Mohr circle
d.max = 3.04 (kG/em?®)
Thi nghiém Kiém tra Pho Phong Ky Thuat
(Tested by) (Checked by) Deputy chief of laboratory
Nguyén Thi Ty L& Thi Cat Tuong Huynh Trong Huén
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APPENDIX H

STABILITY ANALYSES



CLIENT: USAID JOB NO: 3029-73390 COMP BY: JAG

PROJECT: Da Nang International Airport ~DATE CHK: 2/16/2011 DATE: 1/27/2011
DETAIL: Evaluation of Wall Option 2 CHECK BY: MLB
Purpose: To evaluate the local and global factors of safety of a temporary concrete block (Option 2) containment wall at

Da Nang International Airport during In-Pile Thermal Desorption (IPTD) treatment of contaminated sediment.

Problem:  Assess the stability of proposed containment wall option cross-section under full sediment loading within the
temporary containment facility.

References:
1. Das, B.M., 2007, "Principle of Foundation Engineering", Sixth Edition, Thompson, California.

2. Lambe, T.W. and Whitman, R.V, 1969, "Soil Mechanics", John Wiley and Sons, New York.
Given Information:

Cross-Sections: Geometry and overburden soil conditions created by CDM from subsurface exploration logs
by Midland Geological and Geophysical Branch (2010).

General Equations:
Local Factor of Safety Calculations:

M, = Wi Xy + WoXy + ... + W, X,

where:
M, = Resisting moments, calculated about the toe of the exterior slope
W, = Weight of wall section, 1, per lin. foot of wall
Wi = Acon™ Yual where: Aysn = Cross-sectional area of section 1
Ywan = Unit weight of containment wall
X, = Horizontal distance from toe of exterior
slope to center of gravity of section n
Mo = Ph * (H/3) + Ps * (H/Z)
where:

M, = Overturning moments, calculated about the toe of the exterior slope
H = Containment wall height
P}, = Horizontal component of active pressure force, P,, exerted by contained sediment
P, = P, * sin(B,,)
where: B, = Angle of inclination of interior wall slope of section n
P, = Active pressure force on interior wall face = O.5*I<a*y5cd*H2
K, = Active earth pressure coefficient = tan2(45 - bsed/2)
¢geq = Internal friction angle of contained sediment
Ysea = Unit weight of contained sediment

P,=q,*K,*H
where: qs = equipment surcharge
FS,=M,/M, Factor of Safety against overturning (> 2.0)



CLIENT:
PROJECT:
DETAIL:

USAID JOB NO: 3029-73390
Da Nang International Airport =~ DATE CHK: 2/16/2011
Evaluation of Wall Option 2 CHECK BY: MLB

F, = Wy*tan(8) + Wy*tan(8) + ... + W, *tan(3)

where:
F, = Resisting forces
5= (2/3)¢
¢; = Internal friction angle of foundation soil
Fq=Py+ P
where:
F4 = Driving forces
FS, = F,/F, Factor of Safety against sliding (> 1.5)
Qmax = [(Wl + W2 Tt Wn)/B] * [1 * (69)/8]
where:
Qmax = Maximum pressure exerted on foundation soil by containment wall
B = Width of base of containment wall
e = Eccentricity of resultant force exerted by containment wall
e=B/2)-¥ where: ¥ =M -M)/(Wy+ Wy + ...
qu=Nc*c+05* N, *v¢*B'
where:
qu = Ultimate bearing capacity
¢ = Cohesion of foundation soil
y¢= Unit weight of the foundation soil
B' = Effective width of base of containment wall
B'=B-2e
N, = Bearing capacity factor for cohesion (after Terzaghi)
N, = Bearing capacity factor for unit weight (after Terzaghi)
FSp, = qu/Qmax Factor of Safety against bearing capacity (> 3.0)
F, = (ZW,) * tand
where:

COMP BY:

DATE:

JAG
1/27/2011

+ W)

ZW; = Sum of the weight of courses of blocks above and including current course level

F,=P, +P,

Fs; = F,/F, Factor of Safety against block interface sliding (> 1.5)



CLIENT: USAID JOB NO: 3029-73390 COMP BY: JAG
PROJECT: Da Nang International Airport ~DATE CHK: 2/16/2011 DATE: 1/27/2011
DETAIL: Evaluation of Wall Option 2 CHECK BY: MLB

Global Factor of Safety Calculations:
Global Factor of Safety (FSy) generated from SLOPE/W analyses (>14)

Summary of Results
Local Factors of Safety:

Parametric Analysis, c = 0 model

c Exterior Slope Volume
Prea L P W‘;\éetﬁifn) (f73/ft of | FS, (>2.0) | FS, (>15) | FS, (>3.0)
deg kPa H \% wall)
27 0 1 5.5 4 393.09 6.60 2.71 3.46
28 30 0 1 125 4 362.26 4.98 2.83 3.34
37 0 1 20 4 353.18 4.54 3.60 9.48
27 0 1 6 4 388.50 6.87 2.90 3.36
30 30 0 1 14 4 359.67 5.26 3.04 3.34
37 0 1 20 4 353.18 4.92 3.90 9.99
27 0 1 6.5 4 384.62 7.21 3.22 3.30
32 30 0 1 16 4 356.97 5.55 3.28 3.32
37 0 1 20 4 353.18 5.33 4.23 10.50
i Volume
Prca o ° Exterior Slope Wedge |/t of| FS, (>2.0) | FS, (> 15) | FS, (>3.0)
deg kPa H \Y4 Width (m) wall)
27 0 1 9.5 5 450.64 7.76 3.11 3.27
28 30 0 1 20 5 433.91 6.75 3.39 4.16
37 0 1 20 5 433.91 6.75 4.42 14.21
27 0 1 10.5 5 447.60 8.20 3.34 3.24
30 30 0 1 20 5 433.91 7.31 3.67 432
37 0 1 20 5 433.91 7.31 4.79 14.74
27 0 1 115 5 445.10 8.72 3.61 3.23
32 30 0 1 20 5 433.91 7.93 3.98 4.48
37 0 1 20 5 433.91 7.93 5.20 15.28
O c Exterior Slope Wedge Volume
Dsed . (ftA3/ft of | FS, (>2.0) | FS, (>1.5) | FS, (>3.0)
deg kPa H \% Width (m) wall)
27 0 1 20 6 514.64 9.40 3.55 3.37
28 30 0 1 20 6 514.64 9.40 4.02 5.56
37 0 1 20 6 514.64 9.40 5.25 18.96
27 0 1 20 6 514.64 10.18 3.84 3.46
30 30 0 1 20 6 514.64 10.18 4.35 5.71
37 0 1 20 6 514.64 10.18 5.68 19.50
27 0 1 20 6 514.64 11.04 417 3.56
32 30 0 1 20 6 514.64 11.04 4.72 3.87
37 0 1 20 6 514.64 11.04 6.16 20.02
c - ¢ model - No Equipment Surcharge
i Volume
Peca il ‘ Exterior Slope Wedge | 6ins/ft of| FS, (>20) | FS, (>1.5) | FS, (>3.0)
deg kPa H : A% Width (m) wall)
28 22 15 1 |« | 225 4 457.5 10.92 2.50 7.62
¢ - ¢ model - With Equipment Surcharge
Exterior Slope Volume
Fuea i - " Wﬁiﬁ‘f;) (f3/ft of | FS, (>2.0) | FS, (215) | FS, (3.0)
deg kPa H : \% wall)
28 22 15 1 | | 22 4 457.5 7.27 1.85 6.01

The parametric analysis was performed to consider multiple containment wall geometries while varying the strength of the
sediment and foundation soil. Upon review of the laboratory test results, cohesion was found to contribute to the overall strength
of the foundation soil more than initially considered. The soil model was revised to a more appropriate ¢ - ¢ model to reflect this
and a friction angle of the sediment was conservatively selected based upon limited available data.



CLIENT: USAID JOB NO: 3029-73390 COMP BY: JAG
PROJECT: Da Nang International Airport ~DATE CHK: 2/16/2011 DATE: 1/27/2011
DETAIL: Evaluation of Wall Option 2 CHECK BY: MLB

Global Factors of Safety:

Parametric Analysis, ¢ = 0 model

Case No. Slope Pued & < Wedge | pq 14
H : \Y% deg deg kPa |Width (m)
1.1 1 2 30 27 0 4 1.408
1.2 1 20 30 30 0 4 1.436
1.3 1 20 30 37 0 4 1.780
21 1 3 30 27 0 5 1.421
22 1 20 30 30 0 5 1.549
2.3 1 20 30 37 0 5 1.948
3.1 1 10 30 27 0 6 1.419
3.2 1 20 30 30 0 6 1.558
33 1 20 30 37 0 6 1.957
4.1 1 1.75 28 27 0 4 1.414
4.2 1 10 28 30 0 4 1.436
43 1 20 28 37 0 4 1.755
5.1 1 2 32 27 0 4 1.428
5.2 1 20 32 30 0 4 1.461
5.3 1 20 32 37 0 4 1.806
¢ - ¢ model - No Equipment Surcharge
Case No. Slope P o < Wedge | 1514
H : \Y deg deg kPa |Width (m)
¢-¢ model 1 : 2.25 28 22 15 4 1.653
¢ - ¢ model - With Equipment Surcharge
Case No. Slope P & < Wedge FS (> 1.4)
H : \Y4 deg deg kPa |Width (m)
¢-¢ model 1 : 2.25 28 22 15 4 1.611

The parametric analysis was performed to consider multiple containment wall geometries while varying the strength of the
sediment and foundation soil. Upon review of the laboratory test results, cohesion was found to contribute to the overall strength
of the foundation soil more than initially considered. The soil model was revised to a more appropriate ¢ - ¢ model to reflect this
and a friction angle of the sediment was conservatively selected based upon limited available data.



CLIENT: USAID
PROJECT: Da Nang International Airport
DETAIL: Evaluation of Wall Option 2

JOB NO: 3029-73390 COMP BY:
DATE CHK: 2/16/2011 DATE:
CHECK BY: MLB

Local Stability Calculation - No Equipment Surcharge Considered

Material Properties

y, sed 94.8
¢, sed 28
Ka 0.361
Y, wall 140

9 f 22

c 300

v, f 126
Geometry

H (m) 7.5

H (ft) 24.61
Ext. Slope H:V 1 : 225
Int. Slope H:V 1 . 1E+06
Betal 66.04
Beta3 90.00
Bl 10.94
B2 (m) 4.00
B2 (ft) 13.12
B3 0.00

B 24.06
B:H 0.98
Pa 10361
Ph 10361
Pv 0
W1 18836.39
W2 45207.32
W3 0.04
x1 7.29
yl 8.20
x2 17.50
y2 12.30
x3 24.06
y3 8.20
Volume of Wall

\V2 457.46

pef
degrees
pef
degrees
psf
pef

degrees
degrees
ft

ft
ft
ft

Ib/ft
Ib/ft
Ib/ft

Ib/ft

Ib/ft

Ib/ft
ft
ft
ft
ft
ft
ft

Unit Weight of sediment

Friction Angle of sediment

Coefficient of Active Earth Pressure, as calculated by Mohr-Coulomb Method
Unit Weight of Retaining Wall

Friction Angle of Foundation Soil

Cohesion of Foundation Soil

Unit Weight of Foundation Soil

Height of Retaining Wall in meters

Height of Retaining Wall in feet

Exterior Wall Slope

Interior Wall Slope

Exterior Wall Inclination, relative to the horizontal
Interior Wall Slope, relative to the horizontal
Width of Exterior Retaining Wall Base
Width of Wedge (multiples of 1m)

Width of Wedge

Width of Interior Retaining Wall Base

Total Width of Retaining Wall Base

Ratio of Base to Height of Retaining Wall

Active Pressure on Interior Face of Retaining Wall
Horizontal Component of Active Pressure
Vertical Component of Active Pressure

Weight of Exterior Region of Retaining Wall
Weight of Wedge
Weight of Interior Region of Retaining Wall

JAG
1/27/2011

Horizontal Distance to Center of Gravity of Exterior Region from Toe of Exterior Wall

Vertical Distance to Center of Gravity of Exterior Region from Base of Wall
Horizontal Distance to Center of Gravity of Wedge from Toe of Exterior Wall
Vertical Distance to Center of Gravity of Wedge from Base of Wall

Horizontal Distance to Center of Gravity of Interior Region from Toe of Exterior Wall

Vertical Distance to Center of Gravity of Interior Region from Base of Wall

ft73/lin. ft Volume of Retaining Wall per Linear Foot of Wall



CLIENT: USAID
PROJECT:

DETAIL:

Check for Overturning

Mr 928350.50
Mo 84982.13
FS, 10.92
Check for Sliding

Fr 25875.36
Fd 10361.15
FS, 2.50

Check for Bearing Capacity

X 13.17
e -1.14
B' 26.34
Ny 5.09
N,c 20.27
qmax 1905.79
qu 14526.57
FS, 7.62

Da Nang International Airport
Evaluation of Wall Option 2

(Ib/ £t)-ft
(Ib/ £t)-ft

Ib/ft
Ib/ft

psf

JOB NO: 3029-73390 COMP BY:
DATE CHK: 2/16/2011 DATE:
CHECK BY: MLB

Resisting Moments, as calculated about the toe of the exterior slope
Overturning Moments, as calculated about the toe of the exterior slope
Factor of Safety (> 2) Ok

Resisting Horizontal Forces
Driving Horizontal Forces
Factor of Safety (> 1.5) Ok

Distance to intersection of resultant force line of action and embankment base
Eccentricity of resultant force

Effective Width of Retaining Wall Base

Bearing Capacity Factor for Unit Weight (after Terzaghi)

Bearing Capacity Factor for Cohesion (after Terzaghi)

Maximum pressure
Ultimate Bearing Capacity
Factor of Safety (> 3) Ok

JAG
1/27/2011



CLIENT: USAID JOB NO: 3029-73390 COMP BY:JAG
PROJECT: Da Nang International Airport DATE CHK: 2/16/2011 DATE: 1/27/2011
DETAIL: Evaluation of Wall Option 2 CHECK BY: MLB

Simplified Sketch

4
A
4
A
\4

3 B2 Bl



CLIENT: USAID JOB NO: 3029-73390 COMP BY: JAG
PROJECT: Da Nang International Airport DATE CHK: 2/16/2011 DATE: 1/27/2011
DETAIL: Evaluation of Wall Option 2 CHECK BY: MLB

Local Stability Calculation - Equipment Surcharge Considered

Material Properties

y, sed

¢, sed

Ka

y, wall
o f

c

v, f

tand

94.8
28
0.361
140
22
300
126
0.4

pef
degrees
pef
degrees
psf
pef

Unit Weight of sediment

Friction Angle of sediment

Coefficient of Active Earth Pressure, as calculated by Mohr-Coulomb Method

Unit Weight of Retaining Wall

Friction Angle of Foundation Soil

Cohesion of Foundation Soil

Unit Weight of Foundation Soil

Coefficient of Friction Between Base of Wall and Leveling Pad Material (After DM 7.02)

Equipment Properties (Volvo BM A25 6x6 Articulated Dumnp Truck)

V,cap
Y, mat'l
W1
W, tr
W, tot
Length
Width
A

qgs

Geometry

H (m)

H (ft)

Ext. Slope H:V
Int. Slope H:V
Betal

Beta3

Bl

B2 (m)

B2 (ft)

B3

B

B:H

Pa
Ph
Pv

Surcharge
Ps

W1
W2
W3
x1
yl
x2
y2
x3
y3

Volume of Wall
\Y%

332.1
100
33210.00
37260.00
70470.00
19.17
9.42
180.58
390.24

7.5
24.61
2.25
1E+06

66.04

90.00

10.94

4.00

13.12

0.00
24.06

0.98

10361
10361

3467

18836.39
45207.32
0.04
7.29
8.20
17.50
12.30
24.06
8.20

457 .46

ft"3
pcf
Ib
Ib
Ib
ft
ft
ft"2
pst

degrees
degrees
ft
m
ft
ft
ft

Ib/ft
Ib/ft
Ib/ft

Ib/ft

Ib/ft

Ib/ft

Ib/ft
ft
ft
ft
ft
ft
ft

Capcity of Dump Truck

Unit Weight of Material Being Hauled
Load of Material in Truck

Weight of Truck

Total Truck Load

Truck Length, front axle to rear axle
Truck Width

Area

Surcharge Pressure

Height of Retaining Wall in meters

Height of Retaining Wall in feet

Exterior Wall Slope

Interior Wall Slope

Exterior Wall Inclination, relative to the horizontal
Interior Wall Slope, relative to the horizontal
Width of Exterior Retaining Wall Base
Width of Wedge (multiples of 1m)

Width of Wedge

Width of Interior Retaining Wall Base

Total Width of Retaining Wall Base

Ratio of Base to Height of Retaining Wall

Active Pressure on Interior Face of Retaining Wall
Horizontal Component of Active Pressure
Vertical Component of Active Pressure

Horizontal Pressure on Interior Face of Wall from Surcharge

Weight of Exterior Region of Retaining Wall

Weight of Wedge

Weight of Interior Region of Retaining Wall

Horizontal Distance to Center of Gravity of Exterior Region from Toe of Exterior Wall
Vertical Distance to Center of Gravity of Exterior Region from Base of Wall
Horizontal Distance to Center of Gravity of Wedge from Toe of Exterior Wall
Vertical Distance to Center of Gravity of Wedge from Base of Wall

Horizontal Distance to Center of Gravity of Interior Region from Toe of Exterior Wall
Vertical Distance to Center of Gravity of Interior Region from Base of Wall

ft73/lin. ft Volume of Retaining Wall per Linear Foot of Wall



CLIENT: USAID
PROJECT:

DETAIL:

Check for Overturning

Mr 928350.50
Mo 127633.29
FS, 7.27
Check for Sliding

Fr 25617.50
Fd 13827.88
FS, 1.85

Check for Bearing Capacity

X 12.50

e -0.47
B' 25.01
Ny 5.09
N,c 20.27
qmax 2347.89
qu 14099.46
FS, 6.01

Da Nang International Airport
Evaluation of Wall Option 2

(Ib/ £t)-ft
(Ib/ £t)-ft

Ib/ft
Ib/ft

JOB NO: 3029-73390 COMP BY:
DATE CHK: 2/16/2011 DATE:
CHECK BY: MLB

Resisting Moments, as calculated about the toe of the exterior slope
Overturning Moments, as calculated about the toe of the exterior slope
Factor of Safety (> 2) Ok

Resisting Horizontal Forces
Driving Horizontal Forces
Factor of Safety (> 1.5) Ok

Distance to intersection of resultant force line of action and embankment base
Eccentricity of resultant force

Effective Width of Retaining Wall Base

Bearing Capacity Factor for Unit Weight (after Terzaghi)

Bearing Capacity Factor for Cohesion (after Terzaghi)

Maximum pressure
Ultimate Bearing Capacity
Factor of Safety (> 3) Ok

JAG
1/27/2011



CLIENT: USAID JOB NO: 3029-73390 COMP BY:JAG

PROJECT: Da Nang International Airport DATE CHK: 2/16/2011 DATE: 1/27/2011
DETAIL: Evaluation of Wall Option 2 CHECK BY: MLB
Simplified Sketch with Equipment Surcharge W qs
y
1
H Ps
A
Pa —_—
H/2
H/3
v ' V3 p1

4
A
4
A
\4

3 B2 Bl



CLIENT: USAID JOB NO: 3029-73390 COMP BY: JAG

PROJECT: Da Nang International Airport DATE CHK: 2/16/2011 DATE: 1/27/2011
DETAIL: Evaluation of Wall Option 2 CHECK BY: MLB
y, wall 140 pcf Unit Weight of Concrete Block Wall
Y, sed 94.8 pef Unit Weight of Sediment
@, sed 28 deg Friction Angle of Sediment
Ka 0.361 - Coefficient of Active Earth Pressure, as calculated by Mohr-Coulomb Method
tand , c-c 0.4 - Coefficient of Friction, concrete-concrete
o f 22 deg Friction Angle of Foundation Soil
tand, c-s 0.4 - Coefficient of Friction, concrete-soil (After DM 7.02)
qs 355 psf Equipment Surcharge
Incremental Width of Distance from
Wi (ft Fr (Ib/ft Fd (Ib/ft FS(>15
Depth (ft) Section (ft) i) r (b/£) (Ib/£t) 1) Top of Wall (ft)
4 13 7280 2912.0 786.5 3.7 4
4 15 15680 6272.0 2120.6 3.0 8
4 15 24080 9632.0 4002.3 24 12
4 17 33600 13440.0 6431.6 2.1 16
4 17 43120 17248.0 9408.5 1.8 20
4 18.45 53452 21380.8 12933.1 1.7 24
Factor of Safety
0.0 0.5 1.0 15 2.0 2.5 3.0 35 4.0
0
L 4
5
= L 4
=3
= 10
<
= .
S
S
&
S 15 o
5
&
=
| 20 <
4
a)
4
25

30




Depth (m)

Distance (m)

C te Block
Clayey Sand | Silt & Clay | Weathered Shale | Bedrock |Contaminated Soil onc;slac}l oc
Da Nang International Airport
7 (kN/m3) 19.8 19.5 20.4 22.0 14.9 22.00 Da Nang, Vietnam
IPTD Barrier Wall
¢ (deg) 27 0 45 45 30 45
OPTION 2

c (kPa) 0 150 0 0 0 0 Concrete Block Wall
i Case 1.1

10 — 1.408

5| Concrete Block Wall

I ‘ .

-5 —
10— Clayey Sand
-15 —
-20 —
25 —
-30 —
-35 —
40 —
45 | —
50 | | | | | | | | | |

0 10 20 30 40 50 60 70 80 90 100



Depth (m)

Distance (m)

C te Block
Clayey Sand Silt & Clay | Weathered Shale | Bedrock |Contaminated Soil onc$aeu oc
Da Nang International Airport
7 (kN/m3) 19.8 19.5 20.4 22.0 14.9 22.00 Da Nang, Vietnam
IPTD Barrier Wall
¢ (deg) 30 0 45 45 30 45
OPTION 2

c (kPa) 0 150 0 0 0 0 Concrete Block Wall
5 Case 1.2

10 — 1.436

5| Concrete Block Wall

°r k

-5 —

Cl Sand
10l ayey San
_15 I
_20 [
-25 [
_30 I
_35 [
40 —
45 | —
50 | | | | | | | | | |
0 10 20 30 40 50 60 70 80 90 100



Depth (m)

Distance (m)

C te Block
Clayey Sand Silt & Clay Weathered Shale| Bedrock |Contaminated Soil onc;slac}l ¢
Da Nang International Airport
7 (kN/m3) 19.8 19.5 204 22.0 14.9 22.00 Da Nang, Vietnam
IPTD Barrier Wall
@ (deg) 37 0 45 45 30 45
OPTION 2

¢ (kPa) 0 150 0 0 0 0 Concrete Block Wall
15— Case 1.3

10 — 1.780

g Concrete Block Wall

o -t

_5 I—

Clayey Sand
10— yey
_15 [
_20 L
-25 L
_30 [
_35 L
-40 —
45 | —
50 | | | | | | | | | |
0 10 20 30 40 50 60 70 80 90 100



Depth (m)

Distance (m)

C te Block
Clayey Sand Silt & Clay | Weathered Shale | Bedrock |Contaminated Soil oncae/aeu o¢
Da Nang International Airport
7 (kN/m3) 19.8 19.5 20.4 22.0 14.9 22.00 Da Nang, Vietnam
IPTD Barrier Wall
¢ (deg) 27 0 45 45 30 45
0 OPTION 2

Su (kPa) 0 150 0 0 0 Concrete Block Wall
5 Case 2.1

10 — 1.421

5| Concrete Block Wall

°r ‘ “

-5 —
10— Clayey Sand
_15 -
-20 —
25 —
_30 -
-35 —
40 —
45
50 | | | | | | | | | |

0 10 20 30 40 50 60 70 80 90 100



Depth (m)

Distance (m)

C te Block
Clayey Sand Silt & Clay Weathered Shale | Bedrock |Contaminated Soil onc&ac}l ¢
Da Nang International Airport
7 (kN/m3) 19.8 19.5 204 220 14.9 22.00 Da Nang, Vietnam
IPTD Barrier Wall
¢ (deg) 30 0 45 45 30 45
OPTION 2

¢ (kPa) 0 150 0 0 0 0 Concrete Block Wall
15— Case 2.2

10 — 1.549

g Concrete Block Wall

o «

_5 E—

Clayey Sand
10 yey
_15 I
_20 [
-25 [
_30 I
_35 [
-40 —
45 | —
50 | | | | | | | | | |
0 10 20 30 40 50 60 70 80 90 100



Depth (m)

Distance (m)

C te Block
Clayey Sand Silt & Clay Weathered Shale | Bedrock |Contaminated Soil onc;slaeu o¢
Da Nang International Airport
7 (KN/m3) 19.8 19.5 20.4 22.0 14.9 22.00 Da Nang, Vietnam
IPTD Barrier Wall
¢ (deg) 37 0 45 45 30 45
OPTION 2

¢ (kPa) 0 150 0 0 0 0 Concrete Block Wall
1B Case 2.3

10 — 1.948

5| Concrete Block Wall

° «

_5 E—

Cl Sand
10l ayey San
_15 I
_20 [
-25 [
_30 I
_35 [
40 —
45 | —
50 | | | | | | | | | |
0 10 20 30 40 50 60 70 80 90 100



Depth (m)

Distance (m)

C te Block
Clayey Sand Silt & Clay | Weathered Shale | Bedrock |Contaminated Soil onc;slaeu oc
Da Nang International Airport
7 (kN/m3) 19.8 19.5 20.4 22.0 14.9 22.00 Da Nang, Vietnam
IPTD Barrier Wall
¢ (deg) 27 0 45 45 30 45
OPTION 2

c (kPa) 0 150 0 0 0 0 Concrete Block Wall
5 Case 3.1

10 — 1.419

5| Concrete Block Wall

o -

-5 —

Clayey Sand
-10 —
_15 -
-20 —
25 —
_30 -
-35 —
40 —
45 | —
50 | | | | | | | | | |
0 10 20 30 40 50 60 70 80 90 100



Depth (m)

Distance (m)

C te Block
Clayey Sand | Silt & Clay | Weathered Shale | Bedrock |Contaminated Soil onc;slaeu o
Da Nang International Airport
7 (KN/m3) 19.8 19.5 204 22.0 14.9 22.00 Da Nang, Vietnam
IPTD Barrier Wall
¢ (deg) 30 0 45 45 30 45
OPTION 2

c (kPa) 0 150 0 0 0 0 Concrete Block Wall
i Case 3.2

10 — 1.558

5| J‘L/ Concrete Block Wall

Jn - ’

5l h

Cl Sand
10l ayey San
-15 —
-20 —
25 —
-30 —
-35 —
40 —
45 | —
50 | | | | | | | | | |
0 10 20 30 40 50 60 70 80 90 100



Depth (m)

Distance (m)

C te Block
Clayey Sand | Silt & Clay Weathered Shale | Bedrock |Contaminated Soil onc;(\e/aeu >
Da Nang International Airport
7 (kN/m3) 19.8 19.5 20.4 22.0 14.9 22.00 Da Nang, Vietnam
IPTD Barrier Wall
¢ (deg) 37 0 45 45 30 45
OPTION 2

c (kPa) 0 150 0 0 0 0 Concrete Block Wall
i Case 3.3

10 — 1.957

5| J‘L/ Concrete Block Wall

Jn - ’

5l h

Clayey Sand
-10 —
-15 —
-20 —
25 —
-30 —
-35 —
40 —
45 | —
50 | | | | | | | | | |
0 10 20 30 40 50 60 70 80 90 100



Depth (m)

Distance (m)

C te Block
Clayey Sand Silt & Clay Weathered Shale | Bedrock |Contaminated Soil onc&ac}l oc
Da Nang International Airport
7 (kN/m3) 19.8 19.5 20.4 220 14.9 22.00 Da Nang, Vietnam
IPTD Barrier Wall
¢ (deg) 27 0 45 45 28 45
150 0 OPTION 2

c (kPa) 0 0 0 0 Concrete Block Wall
i Case 4.1

10 — 1.414

5| Concrete Block Wall

I ‘ ]

s e

Cl Sand
10 ayey San
-15 —
-20 —
25 —
-30 —
-35 —
40 —
45
50 | | | | | | | | | |
0 10 20 30 40 50 60 70 80 90 100



Depth (m)

Distance (m)

C te Block
Clayey Sand | Silt & Clay | Weathered Shale | Bedrock |Contaminated Soil onc;slac}l oc
Da Nang International Airport
7 (kN/m3) 19.8 19.5 20.4 22.0 14.9 22.00 Da Nang, Vietnam
IPTD Barrier Wall
¢ (deg) 30 0 45 45 28 45
OPTION 2

c (kPa) 0 150 0 0 0 0 Concrete Block Wall
i Case 4.2

10 — 1.436

5| Concrete Block Wall

I ]

-5 —

Cl Sand
10 ayey San
-15 —
-20 —
25 —
-30 —
-35 —
40 —
45 | —
50 | | | | | | | | |
0 10 20 30 40 50 60 70 80 90 100



Depth (m)

Distance (m)

C te Block
Clayey Sand Silt & Clay Weathered Shale | Bedrock |Contaminated Soil onc;slac}l ¢
Da Nang International Airport
7 (kN/m3) 19.8 19.5 204 220 14.9 22.00 Da Nang, Vietnam
IPTD Barrier Wall
@ (deg) 37 0 45 45 28 45
OPTION 2

¢ (kPa) 0 150 0 0 0 0 Concrete Block Wall
15— Case 4.3

10 — 1.755

g Concrete Block Wall

e "

_5 I—

Cl Sand
10 ayey San
_15 [
_20 L
-25 L
_30 [
_35 L
-40 —
45 | —
50 | | | | | | | | | |
0 10 20 30 40 50 60 70 80 90 100



Depth (m)

Distance (m)

C te Block
Clayey Sand | Silt & Clay | Weathered Shale | Bedrock Contaminated Soil onc;slaeu ¢
Da Nang International Airport
7 (kN/m3) 19.8 19.5 20.4 220 14.9 22.00 Da Nang, Vietnam
IPTD Barrier Wall
@ (deg) 27 0 45 45 32 45
OPTION 2

¢ (kPa) 0 150 0 0 0 0 Concrete Block Wall
15— Case 5.1

10 — 1.428

g Concrete Block Wall

e , ’

_5 I—

Cl Sand
10l ayey San
_15 [
_20 L
-25 L
_30 [
_35 L
-40 |—
45
50 | | | | | | | | | |
0 10 20 30 40 50 60 70 80 90 100



Depth (m)

Distance (m)

C te Block
Clayey Sand | Silt & Clay | Weathered Shale | Bedrock |Contaminated Soil onc&ac}l oc
Da Nang International Airport
7 (kN/m3) 19.8 19.5 20.4 22.0 14.9 22.00 Da Nang, Vietnam
IPTD Barrier Wall
¢ (deg) 30 0 45 45 32 45
OPTION 2

¢ (kPa) 0 150 0 0 0 0 Concrete Block Wall
5 Case 5.2

10 — 1.461

5| Concrete Block Wall

o “

-5 —
10— Clayey Sand
_15 I
_20 [
-25 [
_30 I
_35 [
40 —
45
50 | | | | | | | | |
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Depth (m)

Distance (m)

C te Block
Clayey Sand | Silt & Clay | Weathered Shale | Bedrock |Contaminated Soil onc&aeu oc
Da Nang International Airport
7 (kN/m3) 19.8 19.5 204 22.0 14.9 22.00 Da Nang, Vietnam
IPTD Barrier Wall
¢ (deg) 37 0 45 45 32 45
150 OPTION 2

c (kPa) 0 0 0 0 0 Concrete Block Wall
i Case 5.3

10 — 1.806

5| Concrete Block Wall

T ]

-5 —

Clayey Sand
-10 —
-15 —
-20 —
25 —
-30 —
-35 —
40 —
45
50 | | | | | | | | | |
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Depth (m)

Distance (m)

C te Block
Clayey Sand | Silt & Clay Weathered Shale | Bedrock |Contaminated Soil OHC{;EEI ¢
Da Nang International Airport
7 (KN/m3) 19.8 195 20.4 22.0 14.9 22.0 Da Nang, Vietnam
IPTD Barrier Wall
@ (deg) 22 0 45 45 28 45
15 OPTION 2

c (kPa) 150 0 0 0 0 Concrete Block Wall
15 c-¥ model
10 1.653

. Concrete Block Wall
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Depth (m)

Distance (m)

C te Block
Clayey Sand | Silt & Clay Weathered Shale | Bedrock |Contaminated Soil OHC{;EEI ¢
Da Nang International Airport
7 (KN/m3) 19.8 195 20.4 22.0 14.9 22.0 Da Nang, Vietnam
IPTD Barrier Wall
@ (deg) 22 0 45 45 28 45
15 OPTION 2

c (kPa) 150 0 0 0 0 Concrete Block Wall

15 c-¥ model
Equipment Surcharge

10 1.611

. Concrete Block Wall

0 ‘ “
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APPENDIX |

SETTLEMENT ANALYSES




CLIENT:

PROJECT:

DETAIL:

Purpose:

Problem:

Reference:

USAID JOB NO: 3029-73390 COMP BY: JAG
Da Nang International Airport DATE CHK: 1/12/2011 DATE: 1/11/2011
Settlement Below Containment Wall CHECK BY: JRM/MLB

To estimate the amount of settlement at the foundation of the concrete block wall option along the East/ West walls.
Model settlement due to increase in load on foundation soils due to a concrete block wall, access ramp, and stockpiled soil.

1. Schmertmann, John "Static Cone To Compare Static Settlement Over Sands", Journal of the Soil Mechanics and Foundations
Division, ASCE, May 1970.

2. Schmertmann, John; Hartman, John Paul; Brown, Philip, "Improved Strain Influence Factor Diagrams", Journal of the Soil
Mechanics and Foundations Division, ASCE, August 1978.

3. U.S. Army Corps of Engineers, "Engineering and Design Manual 1110-1-1904: Settlement Analysis",
September 1990.

4. Robert D. Holtz, William D. Kovacs, "An Introduction to Geotechnical Engineering", 1981
5. Braja M. Das, "Principle of Foundation Engineering", sixth edition, 2007
6. CDM, "Evaluation of Wall Option 1" and "Evaluation of Wall Option 2" Calculation Packages, 2011

Recommended Subsurface Profile

Clayey Sand  (1m to 14 m bgs)

1. Strata were estimated based upon classifcations on the
field subsurface exploration logs and geotechnical
laboratory test results.

2. Soil from 0 to 1m bgs was topsoil that will be excavated

Silt&Clay  (14m to 26m bgs) prior to construction of the containment wall.

3. Schmertmann settlement analysis used for the Clayey Sand layer;
Terzaghi 1-D consolidation settlement analysis used for the
Silt & Clay layer.

Weathered Shale (26m to 40m bgs)

bgs = below ground surface



CLIENT: USAID JOB NO: 3029-73390
PROJECT: Da Nang International Airport DATE CHK: 1/12/2011
DETAIL: Settlement Below Containment Wall CHECK BY: JRM/MLB

Increase in Vertical Stress General Equations:
1. Stockpile Structure:
Aoy1 = qo/ T [((B1+B2)/By)*(as + az) - (B/B2)*(0z)]
B. B,

o; = tan™ ((B,+By)/z) - tan™ (B, /2)
0, = tan™ (B, / z)

2. Stockpile Material:
A6y, =q, /T * (00 + sina*cosa)

b b

Hl «—qo=7H

“ >
o =tan"(2b/z)

Total:
Aoy 1= Aoy, + Aoy,

Schmertmann General Equation:
Settlement = C; C, C; (q - o',p) X (Iz * H/Es)
where q = bearing pressure

c',p = effective vertical stress at depth D below the ground surface

C; = depth factor = 1-0.5[¢',p /(q-6',p)]
C, = secondary creep factor = 1+0.2 log(t/0.1); t = time
C; = shape factor = 1.03-0.03L/B >0.73
Iz = Influence factor at that layer
H = thickness of soil layer
Es = equivalent modulus of elasticity in soil layer
L = Length of foundation
B = Width of foundation

Izp=05+0.1[(q-0'p)/0',]"0.5
where Izp = peak strain influence factor

', = initial vertical stress at depth of peak strain influence factor

COMP BY:

DATE:

JAG
1/11/2011

Zp = depth of peak strain influence factor = B/2 (L/B=1) to B (L/B>10) below foundation depth

For L=B, Iz various linearly from 0.1 at zero depth to Izp at Zp, then to 0 at depth = 2B

For L/B>10, Iz various linearly from 0.2 at zero depth to Izp at Zp, then to 0 at depth = 4B

Reference parameters:

Soil Type:
Category Descrpition 9/N
A Silts, sandy silts, slightly cohesive silt-sand 2
B Clean, fine to medium sands and slightly silty sands 3.5
C Coarse sands and sands with little gravel 5
D Sandy gravel and gravel 6

Where: q. = Average dutch Cone Resistance

N =SPT N value



CLIENT: USAID JOB NO: 3029-73390 COMP BY:
PROJECT: Da Nang International Airport DATE CHK: 1/12/2011 DATE:
DETAIL: Settlement Below Containment Wall CHECK BY: JRM/MLB
Strain Condition:
Strain Es/q. Descrpition
Axisymmetric 2.5 L/B=1
Plane 35 L/B>10

Assumptions:

- Embankment loading

- All split spoon sampling was carried out according to ASTM D1556.
- Loading occurs instantaneously.

- Soils below the foundation are cohesionless.

Consolidation General Equations:

Consolidation:

Assumptions:

t=(Tv*D? / Cv
where t = Time to reach corresponding percentage of consolidation
Tv = Time factor
D = Length of drainage path
Cv = Coefficient of consolidation

AH = [Co/ (1*e,) * 10§ (8's / $'vp) + Cof (I+eg) * 10g (s'yp / s )]* H
where AH = Change in height (settlement)
C. = Compression index
C, = Recompression index
e, = Initial void ratio
s'ys = Final effective vertical pressure
s'yp = Vertical presonsolidation pressure
s'y; = Initial effective vertical pressure
H = Compressible layer thickness
AH, = Total change in height

C.=0.009 (LL - 10)
where LL = Liquid limit

AH (t) = Uy, * AH

where AH (t) = Settlement at time, t
U.,g = Average degree of consolidation
(4*Tv)/m)™0.5 for Tv < 0.287

T 1- 01T/ 100 for Ty > 0.287

Assume 1D consolidation with change in pressure from the wall options and change in grade
Wall loading is applied on defined area with change in pressure varies with depth.

Assume water level remains the same relative to soil after loading, so no soil becomes submerged as it settles.
No settlement from fill and sand.

Do not include immediate settlement and secondary settlement.
Wall will remain in place for a period of 2 years.

JAG
1/11/2011



CLIENT: USAID JOB NO:
PROJECT: Da Nang International Airport DATE CHK:
DETAIL: Settlement Below Containment Wall CHECK BY:

Summary of Results:

Concrete Block Wall Option

Primary Settlement (cm)
Case Clayey Sand Silt & Cla.y Total
(Schmertmann) (Terzaghi)
B2 9.7 5.9 15.5
B3 11.1 5.9 16.9
B4 13.8 3.7 17.5

Reference:

-Test Boring Logs B2, B3, B4
-Laboratory Test Results

3029-73390
1/12/2011
JRM/MLB

Settlement estimates calculated at the end of 2 years.

COMP BY:
DATE:

JAG
1/11/2011



CLIENT: USAID JOB NO: 3029-73390 COMP BY: JAG
PROJECT: Da Nang International Airport DATE CHK: 1/12/2011 DATE: 1/11/2011
DETAIL: Concrete Blocks Settlement Analysis CHECK BY:  JRM/MLB

SOIL PROFILE: B2

Assumption: Iriangular strain tactor distribution within subsurtace soils, i.e. strain = 0 at incompressible boundary.

Foundation Information

Existing Ground Surface Elevation = 4.55
Depth of Water Table (d) = 0.65
Unit weight of underlaying soil = 19.8
Depth of Foundation (D) = 0
Length Of Foundation (L) = 115.5
Width of Foundation (B) = 55.3
Compressible Layer Thickness (H) = 13
L/B= 2.09
Depth ratio at which Iz =0: Zo/B =

Depth of Influence based on Strain Condition, Zo =
Depth of Influence, Zo, Used for Calculations =

Depth which Iz=Izp : 30.99

Effective vertical stress ar Izp, 6'1,, = 316

Net Additional Loading= 138.40

Izp = 0.57
Atz=0m,Iz= 0.11
Boring Data
B2
Depth Elevation Layer

bgs (m) (m) N-value  Description
3.8 0.75 8 Clayey Sand
5.8 -1.25 12 Clayey Sand
7.8 -3.25 12 Clayey Sand
9.8 -5.25 Clayey Sand
11.8 -7.25 17 Clayey Sand
13.8 -9.25 Clayey Sand
15.8 -11.25 Silt & Clay
17.8 -13.25 21 Silt & Clay
19.8 -15.25 Silt & Clay
21.8 -17.25 25 Silt & Clay
23.8 -19.25 Silt & Clay
25.8 -21.25 12 Silt & Clay
28.2 -23.65 W. Shale
29.8 -25.25 81 W. Shale
31.8 -27.25 W. Shale
33.8 -29.25 180 W. Shale
35.8 -31.25 W. Shale
37.8 -33.25 265 W. Shale
39.8 -35.25 W. Shale

Loading Information
Existing Foundation Load (Ex) = 0

m = EL 39 Final Foundation Load (F) = 138.4
kN/m3 Net Foundation Load (F-Ex) = 138.4
m (from existing grade)

m

m

m (below foundation level)

224  (between2for L/B =1 and 4 for L/B>10)
124 m
124 m

m

kPa

kPa (Net Foundation Load calculated above)

0.0147
0.0061

slope of 1z above Izp =
slope of 1z below Izp =

Note: W. Shale = Weathered Shale

kPa
kPa
kPa



CLIENT: USAID JOB NO: 3029-73390 COMP BY: JAG
PROJECT: Da Nang International Airport DATE CHK: 1/12/2011 DATE: 1/11/2011
DETAIL: Concrete Blocks Settlement Analysis CHECK BY:  JRM/MLB
SOIL PROFILE: B2
Layer Depthbelow  Layer Depthto  Average Layer Soil Corrected  Es © Strain  Uncorrected
Foundation Thickness Mid-layer N-value ® Description Category qc @ Influence Settlement
(m) (m) (m) (kPa) (kPa) (cm)
1 3.8 4.8 24 8 Clayey Sand A 1532.2 4015.7 0.147 2.436
2 58 2 58 12 Clayey Sand A 2298.2 6023.6 0.197 0.906
3 7.8 3 8.3 12 Clayey Sand A 2298.2 6023.6 0.234 1.611
5 11.8 5 14.3 17 Clayey Sand A 3255.8 8533.4 0.322 2.608
8 17.8 5 23.3 21 Silt & Clay 0.0 0.0 0.453 0.000
10 21.8 4 29.8 25 Silt & Clay 0.0 0.0 0.549 0.000
12 25.8 42 35.9 12 Silt & Clay 0.0 0.0 0.536 0.000
14 29.8 3.8 419 81 W. Shale D 46539.4 121977.6 0.500 0.215
16 33.8 4 47.8 180 W. Shale D 103420.8  271061.4 0.464 0.095
18 37.8 4 53.8 265 W. Shale D 152258.4  399062.6 0.427 0.059
Uncorrected Total Settlement = 7.9
Notes:

1 Refer to SPT vs. Depth for average N values (not corrected).
2 Refer to reference parameters for values.
3 Schmertmann correlations, modified by Ladd, E; = average equivalent modulus over depth z for foundation type.

Depth Factor:
Shape Factor:
Settlements
t (year) = 0
t (year) = 1
t (year) = 2
t (year) = 10

C= 1
Cy= 0.97
Cy= 1
Cy= 1.2
Cy= 1.3
C, 1.4

7.67
9.21

9.67
10.74

cm

cm

cm
cm



CLIENT:

USAID

JOB NO: 3029-73390

COMPUTED BY: JAG

PROJECT: Da Nang International Airport DATE CHK: 1/12/2011 DATE: 1/11/2011
DETAIL: Concrete Blocks Settlement Analysis CHECKED BY: JRM/MLB
SOIL PROFILE: B2
Y ' , w LL PI
Strata (N/m3) | (N/m3) CR RR OCR Cv, ft*/day Cse ) ) )
Clayey Sand 10.0 - - - -
Silt & Clay 9.7 - -
W. Shale 10.6 - - - - -
Hw @ m
Note: W. Shale = Weathered Shale
Containment Wall
New Load = kPa (calculated in Schmertmann analysis)
Length = m
Width = m
‘oundation Depth = m
Sublayer Depth (m) Su‘blayer Unit Initiz{il Preconsol | Pressure Final Compression Ratio ) Primary
Thickness . Effective Pressure | Change | Presure Vertical
Strata Weight OCR \ ) . Settlement
Top Bottom | Average Ho (KN/m3) Overburden o'p Aov o'vot+Aov Strain Ez (m)
(m) Pressure (kPa) (kPa) (kPa) (kPa)
CR RR
0.0 1.0 05 1.0 Clayey Sand ~ 9.99 5.0 - 5.0 138 143 - - 0.0000 0.00
1.0 2.0 15 1.0 Clayey Sand ~ 9.99 15.0 - 15.0 138 153 - - 0.0000 0.00
2.0 3.0 25 1.0 Clayey Sand ~ 9.99 25.0 - 25.0 138 163 - - 0.0000 0.00
3.0 4.0 35 1.0 Clayey Sand ~ 9.99 35.0 - 35.0 138 173 - - 0.0000 0.00
4.0 5.0 45 1.0 Clayey Sand ~ 9.99 45.0 - 45.0 137 182 - - 0.0000 0.00
5.0 6.0 55 1.0 Clayey Sand ~ 9.99 549 - 54.9 136 191 - - 0.0000 0.00
6.0 7.0 6.5 1.0 Clayey Sand ~ 9.99 64.9 - 64.9 135 200 - - 0.0000 0.00
7.0 8.0 7.5 1.0 Clayey Sand ~ 9.99 74.9 - 74.9 135 209 - - 0.0000 0.00
8.0 9.0 85 1.0 Clayey Sand ~ 9.99 84.9 - 84.9 132 217 - - 0.0000 0.00
9.0 10.0 9.5 1.0 Clayey Sand ~ 9.99 94.9 - 94.9 131 226 - - 0.0000 0.00
10.0 11.0 10.5 1.0 Clayey Sand ~ 9.99 104.9 - 104.9 129 234 - - 0.0000 0.00
11.0 12.0 11.5 1.0 Clayey Sand ~ 9.99 114.9 - 114.9 127 242 - - 0.0000 0.00
12.0 13.0 12,5 1.0 Clayey Sand ~ 9.99 124.9 - 124.9 125 250 - - 0.0000 0.00
13.0 14.0 13.5 1.0 Clayey Sand  9.99 134.9 - 134.9 124 258 - - 0.0000 0.00
14.0 15.0 14.5 1.0 Silt & Clay 9.69 144.7 13 188.1 122 266 0.16 0.015 0.0251 251
15.0 16.0 15.5 1.0 Silt & Clay 9.69 154.4 13 200.7 120 274 0.16 0.015 0.0227 227
16.0 17.0 16.5 1.0 Silt & Clay 9.69 164.1 13 2133 118 282 0.16 0.015 0.0205 2.05
17.0 18.0 17.5 1.0 Silt & Clay 9.69 173.8 13 225.9 116 290 0.16 0.015 0.0184 1.84
18.0 19.0 18.5 1.0 Silt & Clay 9.69 183.5 13 238.5 114 297 0.16 0.015 0.0165 1.65
19.0 20.0 19.5 1.0 Silt & Clay 9.69 193.2 13 251.1 112 305 0.16 0.015 0.0148 148
20.0 21.0 20.5 1.0 Silt & Clay 9.69 202.8 13 263.7 110 313 0.16 0.015 0.0132 132
21.0 220 21.5 1.0 Silt & Clay 9.69 2125 13 276.3 108 321 0.16 0.015 0.0118 118
220 23.0 22,5 1.0 Silt & Clay 9.69 2222 13 288.9 106 329 0.16 0.015 0.0104 1.04
23.0 24.0 23.5 1.0 Silt & Clay 9.69 231.9 13 301.5 105 337 0.16 0.015 0.0091 091
24.0 25.0 24.5 1.0 Silt & Clay 9.69 241.6 13 314.1 103 344 0.16 0.015 0.0079 0.79
25.0 26.0 25.5 1.0 Silt & Clay 9.69 251.3 13 326.7 101 352 0.16 0.015 0.0068 0.68
26.0 27.0 26.5 1.0 W. Shale 10.59 261.4 - 261.4 99 361 - - 0.0000 0.00
27.0 28.0 27.5 1.0 W. Shale 10.59 272.0 - 272.0 98 370 - - 0.0000 0.00
28.0 29.0 28.5 1.0 W. Shale 10.59 282.6 - 282.6 96 379 - - 0.0000 0.00
29.0 30.0 29.5 1.0 W. Shale 10.59 293.2 - 293.2 95 388 - - 0.0000 0.00
30.0 31.0 30.5 1.0 W. Shale 10.59 303.8 - 303.8 93 397 - - 0.0000 0.00
31.0 32.0 315 1.0 W. Shale 10.59 3144 - 3144 91 406 - - 0.0000 0.00
32.0 33.0 325 1.0 W. Shale 10.59 325.0 - 325.0 90 415 - - 0.0000 0.00
33.0 34.0 335 1.0 W. Shale 10.59 335.6 - 335.6 89 424 - - 0.0000 0.00
34.0 35.0 345 1.0 W. Shale 10.59 346.2 - 346.2 87 433 - - 0.0000 0.00
35.0 36.0 355 1.0 W. Shale 10.59 356.7 - 356.7 86 442 - - 0.0000 0.00
36.0 37.0 36.5 1.0 W. Shale 10.59 367.3 - 367.3 84 452 - - 0.0000 0.00
37.0 38.0 375 1.0 W. Shale 10.59 377.9 - 377.9 83 461 - - 0.0000 0.00
38.0 39.0 385 1.0 W. Shale 10.59 388.5 - 388.5 82 470 - - 0.0000 0.00
39.0 40.0 39.5 1.0 W. Shale 10.59 399.1 - 399.1 80 480 - - 0.0000 0.00
40.0 Total 17.7
CDM 7




CLIENT:
PROJECT:
DETAIL:

SOIL PROFILE:

USAID

Da Nang International Airport
Concrete Blocks Settlement Analysis
B2

Time Rate of Consolidation

Cv cm”2/sec
Tv -
D m
t 20 years
Degree of Consolidation
Cv cm”2/sec
D m
t years
Tv 0.086 -
Uavg 33 %
AH (t) 5.88 cm

JOB NO: 3029-73390

DATE CHK: 1/12/2011
CHECKED BY: JRM/MLB

COMPUTED BY: JAG

DATE: 1/11/2011



CLIENT: USAID JOB NO: 3029-73390 COMP BY: JAG
PROJECT: Da Nang International Airport DATE CHK: 1/12/2011 DATE: 1/11/2011
DETAIL: Concrete Blocks Settlement Analysis CHECK BY:  JRM/MLB

SOIL PROFILE: B3

Assumption: Iriangular strain tactor distribution within subsurtace soils, i.e. strain = 0 at incompressible boundary.

Foundation Information

Existing Ground Surface Elevation = 43
Depth of Water Table (d) = 0.5
Unit weight of underlaying soil = 19.8
Depth of Foundation (D) = 0
Length Of Foundation (L) = 115.5
Width of Foundation (B) = 55.3
Compressible Layer Thickness (H) = 13
L/B= 2.09

Depth ratio at which Iz =0: Zo/B =
Depth of Influence based on Strain Condition, Zo =
Depth of Influence, Zo, Used for Calculations =

Depth which Iz=Izp : 30.99

Effective vertical stress ar Izp, 6'1,, = 315

Net Additional Loading= 138.40

Izp = 0.57
Atz=0m,Iz= 0.11
Boring Data
B3
Depth Elevation Layer
bgs (m) (m) N-value  Description

3.6 0.7 9 Clayey Sand
5.6 -1.3 7 Clayey Sand
7.6 -3.3 8 Clayey Sand
9.6 -53 11 Clayey Sand
11.6 -7.3 Clayey Sand
13.6 -9.3 16 Clayey Sand
16.2 -11.9 Silt & Clay
17.6 -13.3 11 Silt & Clay
19.6 -15.3 Silt & Clay
21.6 -17.3 22 Silt & Clay
23.6 -19.3 Silt & Clay
25.6 -21.3 13 Silt & Clay
27.6 -23.3 W. Shale
29.6 -25.3 180 W. Shale

Loading Information
Existing Foundation Load (Ex) = 0

m = EL 38 Final Foundation Load (F) = 138.4
kN/m3 Net Foundation Load (F-Ex) = 138.4
m (from existing grade)
m
m
m (below foundation level)
224 (between 2 for L/B =1 and 4 for L/B>10)
124 m
124 m
m
kPa
kPa (Net Foundation Load calculated above)
slope of 1z above Izp = 0.0147
slope of 1z below Izp = 0.0061

Note: W. Shale = Weathered Shale

kPa
kPa
kPa



CLIENT: USAID JOB NO: 3029-73390 COMP BY: JAG
PROJECT: Da Nang International Airport DATE CHK: 1/12/2011 DATE: 1/11/2011
DETAIL: Concrete Blocks Settlement Analysis CHECK BY:  JRM/MLB
SOIL PROFILE: B3
Layer Depthbelow  Layer Depthto  Average Layer Soil Corrected Es @ Strain  Uncorrected
Foundation Thickness Mid-layer N-value® Description Category qc @ Influence Settlement
(m) (m) (m) (kPa) (kPa) (cm)
1 3.6 4.6 23 9 Clayey Sand A 1723.7 4517.7 0.146 2.055
2 5.6 2 5.6 7 Clayey Sand A 1340.6 3513.8 0.194 1.530
3 7.6 2 7.6 8 Clayey Sand A 1532.2 4015.7 0.223 1.540
4 9.6 3 10.1 11 Clayey Sand A 2106.7 5521.6 0.260 1.956
6 13.6 3.3 15.25 16 Clayey Sand A 3064.3 8031.4 0.336 1.908
8 17.6 4.7 21.25 11 Silt & Clay 0.0 0.0 0.424 0.000
10 21.6 4 27.6 22 Silt & Clay 0.0 0.0 0.517 0.000
12 25.6 3 33.1 13 Silt & Clay 0.0 0.0 0.554 0.000
14 29.6 3 38.1 180 W. Shale D 103420.8 271061.4 0.523 0.080
Uncorrected Total Settlement = 9.1
Notes:

1 Refer to SPT vs. Depth for average N values (not corrected).
2 Refer to reference parameters for values.
3 Schmertmann correlations, modified by Ladd, E; = average equivalent modulus over depth z for foundation type.

Depth Factor:
Shape Factor:
Settlements
t (year) = 0
t (year) = 1
t (year) = 2
t (year) = 10

C= 1
Cy= 0.97
Cy= 1
Cy= 1.2
Cy= 1.3
C,= 1.4

8.77
10.53
11.06
12.28

cm

cm

cm
cm
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CLIENT:

USAID

JOB NO: 3029-73390

COMPUTED BY: JAG

PROJECT: Da Nang International Airport DATE CHK: 1/12/2011 DATE: 1/11/2011
DETAIL: Concrete Blocks Settlement Analysis CHECKED BY: JRM/MLB
SOIL PROFILE: B3
Y ' , w LL PI
Strata (N/m3) | (N/m3) CR RR OCR Cv, ft*/day Cse ) ) )
Clayey Sand 10.0 - - - -
Silt & Clay 9.7 - -
W. Shale 10.6 - - - - -
Hw @ m
Note: W. Shale = Weathered Shale
Containment Wall
New Load = kPa (calculated in Schmertmann analysis)
Length = m
Width = m
‘oundation Depth = m
Sublayer Depth (m) Su‘blayer Unit Initiz{il Preconsol | Pressure Final Compression Ratio ) Primary
Thickness . Effective Pressure | Change | Presure Vertical
Strata Weight OCR \ ) . Settlement
Top Bottom | Average Ho (KN/m3) Overburden o'p Aov o'vot+Aov Strain Ez (m)
(m) Pressure (kPa) (kPa) (kPa) (kPa)
CR RR
0.0 1.0 05 1.0 Clayey Sand ~ 9.99 5.0 - 5.0 138 143 - - 0.0000 0.00
1.0 2.0 15 1.0 Clayey Sand ~ 9.99 15.0 - 15.0 138 153 - - 0.0000 0.00
2.0 3.0 25 1.0 Clayey Sand ~ 9.99 25.0 - 25.0 138 163 - - 0.0000 0.00
3.0 4.0 35 1.0 Clayey Sand ~ 9.99 35.0 - 35.0 138 173 - - 0.0000 0.00
4.0 5.0 45 1.0 Clayey Sand ~ 9.99 45.0 - 45.0 137 182 - - 0.0000 0.00
5.0 6.0 55 1.0 Clayey Sand ~ 9.99 549 - 54.9 136 191 - - 0.0000 0.00
6.0 7.0 6.5 1.0 Clayey Sand ~ 9.99 64.9 - 64.9 135 200 - - 0.0000 0.00
7.0 8.0 7.5 1.0 Clayey Sand ~ 9.99 74.9 - 74.9 135 209 - - 0.0000 0.00
8.0 9.0 85 1.0 Clayey Sand ~ 9.99 84.9 - 84.9 132 217 - - 0.0000 0.00
9.0 10.0 9.5 1.0 Clayey Sand ~ 9.99 94.9 - 94.9 131 226 - - 0.0000 0.00
10.0 11.0 10.5 1.0 Clayey Sand ~ 9.99 104.9 - 104.9 129 234 - - 0.0000 0.00
11.0 12.0 11.5 1.0 Clayey Sand ~ 9.99 114.9 - 114.9 127 242 - - 0.0000 0.00
12.0 13.0 12,5 1.0 Clayey Sand ~ 9.99 124.9 - 124.9 125 250 - - 0.0000 0.00
13.0 14.0 13.5 1.0 Clayey Sand  9.99 134.9 - 134.9 124 258 - - 0.0000 0.00
14.0 15.0 14.5 1.0 Silt & Clay 9.69 144.7 13 188.1 122 266 0.16 0.015 0.0251 251
15.0 16.0 15.5 1.0 Silt & Clay 9.69 154.4 13 200.7 120 274 0.16 0.015 0.0227 227
16.0 17.0 16.5 1.0 Silt & Clay 9.69 164.1 13 2133 118 282 0.16 0.015 0.0205 2.05
17.0 18.0 17.5 1.0 Silt & Clay 9.69 173.8 13 225.9 116 290 0.16 0.015 0.0184 1.84
18.0 19.0 18.5 1.0 Silt & Clay 9.69 183.5 13 238.5 114 297 0.16 0.015 0.0165 1.65
19.0 20.0 19.5 1.0 Silt & Clay 9.69 193.2 13 251.1 112 305 0.16 0.015 0.0148 148
20.0 21.0 20.5 1.0 Silt & Clay 9.69 202.8 13 263.7 110 313 0.16 0.015 0.0132 132
21.0 220 21.5 1.0 Silt & Clay 9.69 2125 13 276.3 108 321 0.16 0.015 0.0118 118
220 23.0 22,5 1.0 Silt & Clay 9.69 2222 13 288.9 106 329 0.16 0.015 0.0104 1.04
23.0 24.0 23.5 1.0 Silt & Clay 9.69 231.9 13 301.5 105 337 0.16 0.015 0.0091 091
24.0 25.0 24.5 1.0 Silt & Clay 9.69 241.6 13 314.1 103 344 0.16 0.015 0.0079 0.79
25.0 26.0 25.5 1.0 Silt & Clay 9.69 251.3 13 326.7 101 352 0.16 0.015 0.0068 0.68
26.0 27.0 26.5 1.0 W. Shale 10.59 261.4 - 261.4 99 361 - - 0.0000 0.00
27.0 28.0 27.5 1.0 W. Shale 10.59 272.0 - 272.0 98 370 - - 0.0000 0.00
28.0 29.0 28.5 1.0 W. Shale 10.59 282.6 - 282.6 96 379 - - 0.0000 0.00
29.0 30.0 29.5 1.0 W. Shale 10.59 293.2 - 293.2 95 388 - - 0.0000 0.00
30.0 31.0 30.5 1.0 W. Shale 10.59 303.8 - 303.8 93 397 - - 0.0000 0.00
31.0 32.0 315 1.0 W. Shale 10.59 3144 - 3144 91 406 - - 0.0000 0.00
32.0 33.0 325 1.0 W. Shale 10.59 325.0 - 325.0 90 415 - - 0.0000 0.00
33.0 34.0 335 1.0 W. Shale 10.59 335.6 - 335.6 89 424 - - 0.0000 0.00
34.0 35.0 345 1.0 W. Shale 10.59 346.2 - 346.2 87 433 - - 0.0000 0.00
35.0 36.0 355 1.0 W. Shale 10.59 356.7 - 356.7 86 442 - - 0.0000 0.00
36.0 37.0 36.5 1.0 W. Shale 10.59 367.3 - 367.3 84 452 - - 0.0000 0.00
37.0 38.0 375 1.0 W. Shale 10.59 377.9 - 377.9 83 461 - - 0.0000 0.00
38.0 39.0 385 1.0 W. Shale 10.59 388.5 - 388.5 82 470 - - 0.0000 0.00
39.0 40.0 39.5 1.0 W. Shale 10.59 399.1 - 399.1 80 480 - - 0.0000 0.00
40.0 Total 17.7
CDM 11




CLIENT: USAID
PROJECT: Da Nang International Airport
DETAIL: Concrete Blocks Settlement Analysis

SOIL PROFILE: B3

Time Rate of Consolidation

Cv cm”2/sec
Tv -

D m

t 20 years

Degree of Consolidation

Cv cm”2/sec
D m
t years
Tv 0.086 -
Uavg 33 %
AH (t) 5.87 cm

JOB NO: 3029-73390
DATE CHK: 1/12/2011
CHECKED BY: JRM/MLB

COMPUTED BY: JAG
DATE: 1/11/2011
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CLIENT: USAID JOB NO: 3029-73390 COMP BY: JRM

PROJECT: Da Nang International Airport DATE CHK: 1/12/2011 DATE: 1/11/2011
DETAIL: Concrete Blocks Settlement Analysis CHECK BY:  JAG/MLB
SOIL PROFILE: B4

Assumption: Iriangular strain tactor distribution within subsurtace soils, i.e. strain = 0 at incompressible boundary.

Foundation Information Loading Information
Existing Ground Surface Elevation = 4.24 Existing Foundation Load (Ex) = 0 kPa
Depth of Water Table (d) = 0.6 m = ElL 3.64 Final Foundation Load (F) = 138.4 kPa
Unit weight of underlaying soil = 19.8 kN/m3 Net Foundation Load (F-Ex) = 138.4 kPa
Depth of Foundation (D) = 0 m (from existing grade)
Length Of Foundation (L) = 115.5 m
Width of Foundation (B) = 55.3 m
Compressible Layer Thickness (H) = 13 m (below foundation level)
L/B= 2.09
Depth ratio at which Iz =0: Zo/B= 224 (between 2 for L/B =1 and 4 for L/B>10)
Depth of Influence based on Strain Condition, Zo = 124 m
Depth of Influence, Zo, Used for Calculations = 124 m
Depth which Iz=Izp : 30.99 m
Effective vertical stress ar Izp, 6'1,, = 316 kPa
Net Additional Loading= 138.40 kPa (Net Foundation Load calculated above)
Izp = 0.57 slope of 1z above Izp = 0.0147
Atz=0m,Iz= 011 slope of 1z below Izp = 0.0061
Boring Data
B4
Depth Elevation Layer
bgs (m) (m) N-value  Description

1.8 2.44 5 Clayey Sand

3.8 0.44 5 Clayey Sand

5.8 -1.56 6 Clayey Sand

7.8 -3.56 10 Clayey Sand

9.8 -5.56 Clayey Sand

11.8 -7.56 12 Clayey Sand

13.8 -9.56 Clayey Sand

15.8 -11.56 Silt & Clay

17.8 -13.56 23 Silt & Clay

19.8 -15.56 Silt & Clay
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CLIENT: USAID JOB NO: 3029-73390 COMP BY: JRM
PROJECT: Da Nang International Airport DATE CHK: 1/12/2011 DATE: 1/11/2011
DETAIL: Concrete Blocks Settlement Analysis CHECK BY: JAG/MLB
SOIL PROFILE: B4
Layer Depthbelow  Layer Depthto  Average Layer Soil Corrected Es @ Strain  Uncorrected
Foundation Thickness Mid-layer N-value ™ Description Category qc @ Influence Settlement
(m) (m) (m) (kPa) (kPa) (cm)
1 1.8 2.8 14 5 Clayey Sand A 957.6 2509.8 0.133 2.047
2 3.8 2.0 3.8 5 Clayey Sand A 957.6 2509.8 0.168 1.850
3 5.8 2.0 5.8 6 Clayey Sand A 11491  3011.8 0.197 1.811
4 7.8 3.0 8.3 10 Clayey Sand A 19152 5019.7 0.234 1.933
6 11.8 5.0 14.3 12 Clayey Sand A 22982  6023.6 0.322 3.695
9 17.8 5.0 23.3 23 Silt & Clay 0.0 0.0 0.453 0.000
Uncorrected Total Settlement = 11.3
Notes:
1 Refer to SPT vs. Depth for average N values (not corrected).
2 Refer to reference parameters for values.
3 Schmertmann correlations, modified by Ladd, E; = average equivalent modulus over depth z for foundation type.
Depth Factor: C= 1
Shape Factor: Cy= 0.97
Settlements
t (year) = 0 G = 1 e= 10.97 cm
t (year) = 1 G = 1.2 e= 13.16 cm
t (year) = 2 G = 1.3 e= 13.82 cm
t (year) = 10 G = 1.4 e= 15.35 cm
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CLIENT:

USAID

JOB NO: 3029-73390

COMPUTED BY: JRM

PROJECT: Da Nang International Airport DATE CHK: 1/12/2011 DATE: 1/11/2011
DETAIL: Concrete Blocks Settlement Analysis CHECKED BY: JAG/MLB
SOIL PROFILE: B4
Y Y N w LL PI
Strata (N/m3) | (N/m3) CR RR OCR Cv, ft*/day Cse %) %) %)
Clayey Sand 10.0 - - - -
Silt & Clay 9.7 - -
W. Shale 10.6 - - - - -
Hw @ m
Note: W. Shale = Weathered Shale
Containment Wall
New Load = kPa (calculated in Schmertmann analysis)
Length = m
Width = m
‘oundation Depth = m
Sublayer Depth (m) Sublayer Initial Preconsol | Pressure Final
Y P o 2y Unit Effective Compression Ratio . Primary
Thickness . Pressure | Change | Presure Vertical
Strata Weight | Overburden OCR ) . Settlement
Ho o'p Aov o'vo+Aov Strain Ez
Top Bottom | Average () (kN/m3) Pressure (kPa) (kPa) (kPa) (cm)
(kPa) CR RR
0.0 1.0 0.5 1.0 Clayey Sand ~ 9.99 5.0 - 5.0 138.4 1434 - - 0.0000 0.00
1.0 2.0 15 1.0 Clayey Sand ~ 9.99 15.0 - 15.0 138.3 153.3 - - 0.0000 0.00
2.0 3.0 25 1.0 Clayey Sand ~ 9.99 25.0 - 25.0 138.1 163.1 - - 0.0000 0.00
3.0 4.0 35 1.0 Clayey Sand ~ 9.99 35.0 - 35.0 137.7 172.7 - - 0.0000 0.00
4.0 5.0 45 1.0 Clayey Sand ~ 9.99 45.0 - 45.0 137.1 1821 - - 0.0000 0.00
5.0 6.0 55 1.0 Clayey Sand ~ 9.99 549 - 549 136.3 191.2 - - 0.0000 0.00
6.0 7.0 6.5 1.0 Clayey Sand ~ 9.99 64.9 - 64.9 1352 200.1 - - 0.0000 0.00
7.0 8.0 75 1.0 Clayey Sand ~ 9.99 749 - 74.9 134.5 209.5 - - 0.0000 0.00
8.0 9.0 85 1.0 Clayey Sand ~ 9.99 849 - 84.9 1324 2173 - - 0.0000 0.00
9.0 10.0 9.5 1.0 Clayey Sand ~ 9.99 94.9 - 94.9 130.8 225.7 - - 0.0000 0.00
10.0 11.0 10.5 1.0 Clayey Sand ~ 9.99 104.9 - 104.9 1291 234.0 - - 0.0000 0.00
11.0 12.0 11.5 1.0 Clayey Sand ~ 9.99 114.9 - 114.9 127.3 2422 - - 0.0000 0.00
12.0 13.0 125 1.0 Clayey Sand ~ 9.99 1249 - 1249 1254 250.3 - - 0.0000 0.00
13.0 14.0 13.5 1.0 Clayey Sand ~ 9.99 134.9 - 1349 1235 258.4 - - 0.0000 0.00
14.0 15.0 14.5 1.0 Clayey Sand ~ 9.99 144.9 - 1449 121.6 266.4 - - 0.0000 0.00
15.0 16.0 15.5 1.0 Silt & Clay 9.69 154.7 13 201.1 119.7 2743 0.16 0.015 0.0226 2.26
16.0 17.0 16.5 1.0 Silt & Clay 9.69 164.4 13 2137 117.7 282.1 0.16 0.015 0.0204 2.04
17.0 18.0 17.5 1.0 Silt & Clay 9.69 1741 13 2263 115.8 289.8 0.16 0.015 0.0184 1.84
18.0 19.0 18.5 1.0 Silt & Clay 9.69 183.8 13 2389 113.8 297.6 0.16 0.015 0.0165 1.65
19.0 20.0 19.5 1.0 Silt & Clay 9.69 193.5 13 251.5 111.9 305.4 0.16 0.015 0.0148 148
20.0 93
Time Rate of Consolidation
Cv cm”2/sec
Tv -
D m
t 14 years
Degree of Consolidation
Cv cm”2/sec
D m
t years
Tv 0.125 -
Uavg 40 %
AH () 3.69 cm
CDM 15




APPENDIX J

EROSION AND SEDIMENT
CONTROL PLAN



Appendix J
Erosion and Sediment Control Plan

1.0 Introduction and Background

During construction, the natural stabilization of soil surfaces provided by grasses, trees, and other
vegetation is removed in order to facilitate construction activities. This process has the potential to
expose large areas of soil and increase the erosion potential. If left uncontrolled, erosion can lead to
loss of soil, creation of gullies and washouts, and transport of sediment laden stormwater from the
construction area. Sedimentation may impact the performance of drainage ditches and culverts, water
quality, and ecosystems of water bodies.

As a result, it is desirable to implement preventive measures during construction to minimize the
erosion potential and prevent sediment from leaving the construction area.

The location of the erosion and sedimentation control features described below are shown on the
design drawings and details. The Contractor shall be responsible for installing all erosion control
devices prior to beginning any land disturbing activities and shall maintain all control devices until
construction is completed and all disturbed areas are stabilized.
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2.0 Planned Erosion and Sedimentation Control Practices

2.1 Silt Fence

Prior to the initiation of construction activities, a silt fence will be installed as shown on Sheet C-13 and
be maintained until permanent vegetation is established at the end of the project. A silt fence detail has
been provided on Sheet CD-4. The silt fence consists of a permeable filter fabric that is stretched
across supporting posts. The purpose of the silt fence is to filter runoff from construction areas,
capture sediment, and to decrease the runoff velocity of stormwater.

2.2 Turbidity Barriers

When work is performed in the water, a turbidity barrier is utilized to contain silts and sediments. In
contrast to a silt fence, the turbidity barrier is constructed of material that is impermeable and blocks
flow. A floating turbidity barrier is used in deeper water and contains floats to suspend the barrier. The
turbidity barriers will be used near the various drainage structures at Sen Lake and adjacent to
construction activities requiring dredging and excavation of sediments from Sen Lake and the Eastern
Wetland. Locations and details of the turbidity barrier are provided on Sheet C-13 and CD-4.

2.3 Soil Tracking Prevention Device

A soil tracking prevention device (STPD) will be installed near the construction entrance as shown on
Sheet C-13 and CD-4 until the project area is stabilized. The STPD’s primary function is to reduce the
amount of soil leaving the project site by vehicle tires. A STPD general consists of a stone surface that
is graded such that runoff is directed towards a sediment pit.

2.4 Construction Road Stabilization

Construction roads are prone to erosion due to potential variability in their construction, and rutting
from heavy vehicles. In order to reduce the erosion potential, construction roads should follow the
natural topography where possible, avoid areas with steep slopes, and be graded with proper surface
drainage. In addition, stabilization of construction roads with stone or gravel will also help to reduce
erosion and dust potential.

2.5 Dust Control

During dry and windy weather, dust generation can become more problematic. Proper planning of
construction activities can reduce dust potential, such as limiting the area of disturbed or exposed soil at
one time. Also, when feasible, the implementation of temporary or permanent vegetation will provide a
very effective and practical means of dust control. Additional control measures include watering
exposed surfaces, mulching, and surface roughening.

2.6 Surface Roughening

Erosion can be controlled by roughening a bare surface with horizontal depressions. The roughened
surface will aid in the establishment of a vegetative cover, reduce the velocity of stormwater runoff, help
increase infiltration, and reduce sediment loss.
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All disturbed areas will be lightly roughened by disking just prior to vegetating. All construction slopes
3:1 or steeper will also be roughened. Surface stabilization will be accomplished with vegetation and
mulch as specified in the vegetation plan in Section 5. The final surface will not be allowed to be a
smooth, hard finish.

2.7 Temporary Seeding

In areas where work is not occurring but will be reworked at a later time, temporary seeding is
implemented as a short-term vegetative cover. The purpose of the temporary seeding is to establish a
protective cover within 2| days after the completion of a grading phase and reduce the potential for
sediment loss. In addition, the temporary seeding will help with dusting during construction.
Temporary seeding will be provided as described in Section 5.1 of the Vegetative Plan.

2.8 Permanent Seeding

At the completion of work, the soil surface will be protected by permanent seeding. The vegetation and
it’s root system will hold the soil particles together and protect the soil from flowing water and wind.
When conditions allow, it is the most practical and preferred method of surface stabilization.
Permanent seeding will be provided as described in Section 5.2 of the Vegetative Plan.

2.9 Mulching

Before vegetation can be established on a disturbed surface, mulching the exposed surface will provide
an effective and practical means of controlling erosion. The mulch will reduce the runoff velocity,
protect the soil, and help retain the soil moisture content. Mulching will accompany both permanent
and temporary seeding at a minimum and will be completed immediately following seeding.
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3.0 Construction Schedule

Erosion and Sedimentation Control will be completed to address the proposed project at the Da Nang
Airport. The construction sequence will consist of the following:

If required by Vietnamese or local regulations, obtain erosion and sedimentation control permit
approval and other applicable permits;

Hold preconstruction conference at least one week prior to starting construction;

Notify the permitting agency that approved the erosion and sedimentation control plan (if
applicable) of the date that construction will begin;

Flag the limits of construction;

Clear the minimum amount of area as necessary to install silt fence as shown on Sheet C-13;
Install silt fence as shown on Sheet C-13;

Install turbidity barriers as shown on C-13;

Runoff should be controlled by applying temporary diversion devices to divert clean water away
from the disturbed area, or by diverting runoff to sediment basins. These devices should remain
in place until the site has been graded to allow for sedimentation and erosion control devices as
shown on the attached plans to capture all runoff;

Install temporary channels and diversion as needed and stabilize;

Inspect all erosion and sediment control practices weekly and after every runoff producing
rainfall event. Clean out sediment from behind silt fences when the depth of sediment reaches a
depth of 15-cm. Needed repairs will be made immediately;

Permanent ground cover shall be established within |15 working days or 90 calendar days after
final grade is reached, whichever is shorter, unless temporary stabilization is applied; and

After site is stabilized, remove all temporary erosion control measures. Restore temporary
diversions and channels to final grade by excavating and disposing of all accumulated sediment.
Stabilize disturbed areas.
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4.0 Maintenance Plan

Maintenance of the erosion and sedimentation control structures shall be performed throughout the
final construction and during site stabilization. The maintenance activities will consist of the following:

. All erosion and sediment control practices will be checked for stability and operation following
every runoff-producing rainfall but at a minimum once per week. Any needed repairs will be
made immediately to maintain all practices as designed.

2. Sediment will be removed from behind the sediment fence when it reaches a height of 15-cm up
the fence. The sediment fence will be repaired as necessary to provide adequate storage
volume for the next rain event.

3. Sediment will be removed from channels and diversions berms when it reaches 7 the design
depth and upon completion of the work. Following cleaning activities all disturbed areas will be
stabilized.

4. All seeded areas will be fertilized, re-seeded as necessary, and mulched according to

specifications in the vegetative plan to maintain a vigorous, dense vegetative cover.
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5.0 Vegetative Plan

5.1 Temporary Seeding

Ground cover shall be established on exposed slopes within 21 calendar days following completion of
any phase of grading. Temporary seeding shall be performed in accordance with the requirements of
the specifications.

5.2 Permanent Seeding

Areas to be stabilized with permanent vegetation must be seeded or planted within 15 working days or
90 calendar days after final grade is reached, unless temporary stabilization is applied. Permanent
seeding shall be performed in accordance with the requirements of the specifications.

Apply temporary erosion control matting over mulched areas on sloped surfaces greater than 4:1.
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6.0 Construction Specifications and Details

The erosion and sedimentation control measures will be constructed in accordance with the erosion
and sedimentation control details in the Project Plans and Specifications. These Specifications and
Details are as follows:

Specifications

01110 Environmental Protection Procedures
02270 Sedimentation and Erosion Control

02985 Seeding and Mulching

Details

C-13 Erosion and Sediment Control Plan
Detail lon CD-4  Turbidity Barrier
Detail 2 on CD-4 Silt Fence

Detail 3 on CD-4 Soil Tracking Prevention Device (STPD)
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IPTD Pile Dimensions

Interior dimensions of treatment cell: 6m in depth, 70 m in width and up to

95 meters in length.

Height [m] 3]
Lenght [m] 95
Width [m] 70
Circumfarence [m] 330
Area [m2] BES0
“olume [m3] 359900
Area sides [m2] 1980
Area top [m2] BES0
Area bottom [mZ] &l el
Total surface area - heat loss [m2] 15280

Note: 1,980 m? (13%) of the
total surface area of the Target
Treatment Zone (TTZ) is made

up by the sidewalls; 6,650 m?
(43.5%) by the surface cover at
the top; and 6,650 m? (43.5%)

by the floor at the bottom.




IPTD Treatment Concept
(from 30% BODR)

Steel Sheeting
70m '

. II' Insulation
Drain' Gravel Heater-Yacuum VWell Alrinletwel Heater-Only Well ‘\\
Pipedto Layer Existing Grade
sump

Insulated Floor




Option 1 — Soil Embankment




Option 2 — Concrete Block Embankment




R-30 Sidewall Insulation

4 meters of soil minimum outside pile — disregard
its insulation value to avoid boiling water and
producing uncontrolled steam emissions outside

sidewall insulation, or

4 meters of concrete block minimum outside pile
— disregard its insulation value. Rain infiltrating
down through the blocks will boil, producing
uncontrolled steam emissions, and resulting in a
heat sink that will drive significant conductive
heat flux out of the pile, wasting energy. Even
when it isn’t raining, wind will result in convective
heat loss from the blocks, since there will be
spaces between the blocks.

Thermal conductivity of Foam Glass: 0.04
W/m*K @ 10°C (R-value 3.57/inch) — ~8.4
inches (22 cm) needed to obtain R-30.

R-30. Heat loss 59.0 W/m? at target temperature.

Key Sidewall Insulation Values

U-yalue for wall
Total heat transfer wall
Thermal resistance, R

0,187 Wim27K)

59,055 Wim?2
5334 K2

30,290 #2°F*h/Btu

— Foam

DETAIL POLY LINER

Ceperiap tobe ped
oni the cutzide:

o

Glass*

SIDE VIEW

[ FOMMGLASS BOMRD

e

N
-K“x

"‘-\\_HHH‘.
COMCRETE BLOCKS
B -:nne-.:aragt_ _ -\k_)r-w _PJ-‘_\‘__;—\'_‘_
Ditch /7 _
F iop surface of iafa biocks ars
unsealed this poly Iner, cweriapping %
on the inside of afia Diocks s
neeed o lead rain wabsr o dich
400
350 -
g 300 335.0
3
(O] |
S 250
L 200 1
=
o
5 150 -
3
S 100 1
}_
50 -
97200
0 T T T
0 5 10 15 20

Thickness [cm]

25

*The entire insulation value needs to be in the insulation layer itself.



R-30 Sidewall Insulation — Lightweight concrete*

4 meters of soil minimum outside pile — disregard

Light weight cononets
its insulation value to avoid boiling water and . TEH SR e
producing uncontrolled steam emissions outside i ‘ LNAVAN
sidewall insulation, or PN :L ”,i{“ >~
e LN kY T
4 meters of concrete block minimum outside pile ~ i{:f? t - g
— disregard its insulation value. Rain infiltrating ~J i \ /
down through the blocks will boil, producing CONCRETE BLOGKS : 7 \::
uncontrolled steam emissions, and resulting in a ) \
heat sink that will drive significant conductive : N AVAN =" —
heat flux out of the pile, wasting energy. Even — /'—’"'—"5”" T AYAWAVE “ﬁ‘jf -t
when it isn’t raining, wind will result in convective Htim,m“m“ S
heat loss from the blocks, since there will be on e ke Mo o
spaces between the blocks. mmm————
Thermal conductivity of lightweight concrete: o0
0.12 W/m*K (R-value 1.2/inch) — 25 inches (63  _ ™|
cm) needed to obtain R-30. 5 0]
250
Heat loss 59.5 W/m? at target temperature. ?zoo
§ 150
§ 100 -
Key Sidewall Insulation Values Y
U-value far wall 0.183 Wim2*K) o ‘ ‘ ‘ ‘ ‘
Total heat transfer wall 829,528 WWim2 0 10 20 30 40 50 60 70
Thermal resistance, B 5291667 B m2AdW Thickness [cm]

30.0458 f2*F*hiBtu

*The entire insulation value needs to be in the insulation layer itself.



IPTD Floor

 Loadbearing concrete, light weight concrete and concrete mat included in

insulation calculations

« Thermal conductivity of light weight concrete: 0.12 W/m*K (R-value
1.2/inch) — 24 inches (61 cm) needed to obtain R-30 (since the loadbearing
concrete adds a little insulation to the construction too).

* Heat loss 59.3 W/m? at target temperature.

DETAIL FLOOR CONSTRUCTION

Key Bottom Insulation Values

L-value for Bottomn 0188 WW/ir2™k)

Total heat transfer Botto  £9.25523 WWm2

Thermal resistance, B 5315986 K mZ2AN
3018732 fi2*F*h/Btu

180

160 +
140 -

m
[
N
o

Thickness [cm]

40 -
20 A

335.0¢

335.0¢

328.0:

100 -
80 -

60 -

0 50 100 150 200 250 300

Temperature [Celcius]

350

400

Layer 1 — Gravel

Layer 2 — Concrete

Layer 3 — Light weight
concrete

Layer 4 — Concrete

Layer 5 — Subgrade
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