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Abstract: This dataset was created as a result of the “Environmental Geological Survey
(1 : 50 000) in the Guangdong-Hong Kong-Macao Greater Bay Area” project of the China
Geological Survey in 2017. Based on previously collected geological information, we have
carried out a 1 : 50 000 engineering geological survey in Doumen on the west bank of the
Pearl River Estuary in the Guangdong-Hong Kong-Macao Greater Bay Area and compiled the
1 : 50 000 engineering geological map and specifications. This dataset was established based
on the survey and analytical data of the samples. The dataset has 10 types of data in two
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series of data from field verification and remote sensing interpretation, 22 series of data from
the integrated geological field survey, 77 series of data from the engineering geological survey,
23 series of data from the geological hazard survey, 13 series of data on the basic information
of boreholes, 583 series of data from in-situ test results, 36 series of data from rock sample
tests, 130 series of data from geotechnical tests and 669 series of data from field pictures, in
total 1 774 series of data. This dataset will help us understand the engineering geological
conditions of the west bank of the Pearl River Estuary in the Guangdong-Hong Kong-Macao
Greater Bay Area and evaluate geological hazards such as soft ground subsidence, collapse,
landslide and unstable slopes.
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GEOLOGY IN CHINA of the Doumen Map-Sheet in the Guangdong-Hong Kong-Macao Greater
Bay Area

1 Introduction

The Doumen map-sheet (Fig. 1) is located at the junction of Zhuhai and Jiangmen,
Guangdong Province. In the Doumen district, the Hutiaomen Waterway and Yamen Waterway
merge into the Huangmao Sea. The Huangyang Mountains and Gudou Mountains lie in the
east and west sides of the Doumen region respectively. Yanshanian granites, NW faults like the
Xijiang Fault and the Yamen Fault and NE faults including the Wuguishan Northern Piedmont
Fault are found in this region (Chen WG et al., 2002). The existence of the Wuguishan Fault
Uplift and Denglongsha Fault Depression (Yao YT et al., 2008) has resulted in higher terrains
in the northwest and lower terrains in the southeast of the region. Frequent engineering
geological problems have emerged because of the strong development of geological structures,
an average annual rainfall of 2 268.3 mm (Liang Y, 2018) and the construction of major
engineering facilities such as the Western Coastal Expressway (S32) and Green Industrial Park.
Therefore, it is imperative to conduct an engineering geological survey and establish a
corresponding database.

The dataset is derived from the engineering geological survey and rock sample tests,
which were conducted in the subproject “Environmental Geological Survey (1 : 50 000) in the
Guangdong-Hong Kong-Macao Greater Bay Area” under the project “Comprehensive
Geological and Environmental Survey in the Pan-Pearl River Delta Region”. In 2017, we
launched a 1 : 50 000 engineering geological survey of the Doumen map-sheet in the
Guangdong-Hong Kong-Macao Greater Bay Area to identify the engineering geological

conditions in this area and geological hazards such as collapse, landslide and unstable slope
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Fig. 1  The brief engineering geological map of the Doumen map-sheet
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caused by strong weathering of intrusive rocks, as well as the problem of soft ground
subsidence in the delta alluvial plain. In the survey, a special investigation and evaluation of
soft ground subsidence was conducted, the evaluation and zoning of engineering geology was
made and countermeasures and suggestions were proposed. All these efforts provide a basis for
the optimized use of land resources, the development of underground space and the prevention
and reduction of disasters on the west bank of the Pearl River Estuary.

The dataset covers a variety of data types, including those compiled from remote sensing
interpretation, geological environmental survey, engineering geological survey, drilling, in-situ
tests, geotechnical survey and photographs taken during the survey (Table 1). The geological
environment survey data include those from integrated geological field and geological hazard
survey points. Engineering geological survey data are mainly from engineering geological
survey points, including shallow well survey points and survey points of weathering degree of
rocks, etc. The in-situ test and geotechnical test data come from the collection of 13
engineering geological boreholes and their geotechnical samples in the map. The in-situ tests
include the Standard Penetration Test (SPT), Cone Penetration Test (CPT) and Vane Shear
Test (VST). The geotechnical sample tests include tests of compression strength, moisture

content, specific gravity, void ratio, saturation, cohesion, angle of internal friction, liquidity

Table 1 Metadata Table of Database (Dataset)

Items Description

Database (dataset) name 1 : 50 000 Engineering Geological Survey and Geotechnical Test
Dataset of the Doumen Map-Sheet in the Guangdong-Hong Kong-
Macao Greater Bay Area

Database (dataset) authors Zeng Min, Wuhan Center, China Geological Survey
Zhao Xinwen, Wuhan Center, China Geological Survey
Yu Wang, Wuhan Center, China Geological Survey
Gu Tao, Wuhan Center, China Geological Survey

Data acquisition time 2017

Geographic area 1 :50 000 Geological Map of the Doumen map-sheet in the
Guangdong-Hong Kong-Macao Greater Bay Area (F49E011021)

Data format Excel

Data size 168.16 KB

Data service system URL http://dcc.cgs.gov.cn

Fund project China Geological Survey project titled “Environmental Geological

Survey(1 : 50 000) in the Guangdong-Hong Kong-Macao Greater Bay
Area” (DD20160260)

Language Chinese

Database (dataset) composition The dataset has 10 types of data including 53 series of data from field
verification and remote sensing interpretation, 168 series of basic
survey data, 22 series of data from integrated geological field survey,
77 series of data from engineering geological survey, 23 series of data
from geological hazard survey, 13 series of data on basic information of
drilled boreholes, 583 series of data from results of in-situ tests, 36
series of data from rock sample tests, 130 series of data from
geotechnical tests and 669 series of data from field pictures, in total 1
774 series of data.
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index, plastic index, coefficient of compressibility and modulus of compressibility, etc. The
purpose of this is to obtain physical and mechanical parameters of the rock-soil mass (Sun QY
2018), thus providing data support for later evaluation and zoning of engineering geology. This
dataset will help us understand the engineering geological conditions of the west bank of the
Pearl River Estuary in the Guangdong-Hong Kong-Macao Greater Bay Area and evaluate
geological hazards such as soft ground subsidence, collapse, landslide and unstable slopes. It
can also provide specialized technical support for an engineering geological evaluation in
different zones, the optimized use of land resources and the reduction and prevention of

disasters.

2 Data Acquisition and Processing

This engineering geological survey focused on geological hazards caused by strong
weathering of intrusive rocks such as collapse, landslide and unstable slopes, as well as soft
ground subsidence in the delta alluvial plain. Many processes were implemented in the survey
including data collection, remote sensing interpretation, ground survey, engineering geological

drilling, in-situ tests and rock sample tests.

2.1 Remote-Sensing Interpretation Data

In the remote sensing interpretation of the Doumen map-sheet, the fusion data of ALOS
PAN and multi-spectral images were used, with a multispectral spatial resolution of 10 m and a
panchromatic band spatial resolution of 2.5 m. The selected data imaging time is October 20,
2015, with cloud cover <10%. The dataset of remote sensing interpretation is collected in
accordance with Standard for Production of Geological Map Interpreted with Remote Sensing
Image (1:250 000) (DZ/T 0264-2014), Regional Environmental Geological Exploration of
Remote Sensing Technology Procedures(1 : 50 000) (DZ/T 0190 —1997), Specification for
Making Photo Plans of Remote Sensing Images (GB 15968-1995), Specification for Quality
Control of Satellite Remote Sensing Image Products (DZ/T 0143—1994) and other regulations.
The dataset was obtained through several processes including data source selection, image data
preprocessing, preliminary interpretation, remote sensing interpretation, visual modification,
field verification and output of results.

First, spatial and irradiance corrections were made on the images, in order to restore as
much of the original spatial and irradiance features in the processed images as possible.
Appropriate feature categories were determined, combined with the actual situation of the map
and the specific needs of the project, with reference to the image characteristics of various
typical features mentioned in relevant literature. Through preliminary interpretation, the images
of typical features were extracted and appropriate routes were designed for field
reconnaissance to establish interpretation marks of various features. Remote sensing
interpretation uses visual interpretation to directly select appropriate window sizes and merge
the finely-divided patches. The following steps were to determine the typical area of

verification, design the appropriate route, conduct field tests and in-situ preliminary

154 | http://geodb.cgs.gov.cn GEOLOGY IN CHINA 2019, Vol.46 Supp.(2)



1 : 50 000 Engineering Geological Survey and Geotechnical Test Dataset
of the Doumen Map-Sheet in the Guangdong-Hong Kong-Macao Greater
Bay Area

GEOSCIENTIFIC DATA & DISCOVERY(S)

modifications.

2.2 Engineering Geological Survey Data

The main steps of the engineering geological survey were identifying the regional
engineering geological conditions including the geological landforms, geological structure,
types of rock-soil mass and their engineering properties and adverse geological effects;
figuring out their impacts on human activities; dividing engineering geological formation and
providing their main physical and mechanical parameters; investigating the types, intensity,
distribution and evolution of major engineering geological problems caused by natural or
human activities and their interactions; evaluating their impacts on human activities; carrying
out evaluations of the suitability of engineering geological zoning and human activity and
proposing countermeasures and suggestions.

The primary objectives of the engineering geological survey were as follows: (1)
classifying engineering geological formations and providing their key physical and mechanical
parameters; (2) optimizing the land space development pattern, providing a regional
engineering geological basis for service planning and major project construction and proposing
specific countermeasures and suggestions for existing engineering geological problems; (3)
providing regional engineering geological information for the investigation, evaluation,
monitoring, early warning and management of geological hazards.

During the survey, the focus was on investigating topographic border lines, strata
boundaries, construct points, rock outcrops, artificial water bodies, artificial filling bodies (land
reclamation, etc.), large-scale deep foundation pits, tunnels and bridges, etc.This was achieved
by using descriptions, photos, sketches and other means to record phenomena such as
geological landforms and engineering geology and measuring in-situ indicators, like the rock
compressive strength of a rebound hammer. Finally, data was recorded in the field

investigation logbook and sheets and then imported into the dataset.

2.3 Engineering Geological Drilling Data

The main task of engineering geological drilling was to identify the subsurface geological
structure, rock-soil properties, thickness, burial depth, distribution range and engineering
geological conditions, etc. In order to obtain the necessary engineering geological parameters,
we carried out in-situ tests using the rock-soil samples from the boreholes.

Normal circulation core drilling was used in engineering geological drilling. For clayey
soil (including sludge, mucky soil, silt clay, granophyric clay etc.), the mean core recovery rate
is over 90%; for sandy soil, sand gravel stone, light weathered and middle weathered granite,
the mean core recovery rate is over 80%; for coarse sand and sandstone with gravel, the mean
core recovery rate is over 60%; for highly weathered zones in bedrocks and fractured zones,
the rate is over 45%. The borehole was measured for deviation and corrected for depth every
50 m that was drilled, in order to maintain a borehole deviation below 1° over the depth and
with-a-depth error of less than 2 %o, subject to the corrected borehole depth. Geological

recording for the borehole, SPT and geotechnical sample collection were performed while the
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drilling was in progress. After the completion of the drilling, CPT and VST were conducted
and the samples were promptly sent for testing. Finally, all data were analyzed and imported

into the dataset.

2.4 In-situ Test Data

In the standard penetration test, a 63.5 kg weight was used to fall freely according to the
prescribed falling distance of 76 cm and a standard-sized penetrator was driven into the soil.
The number of blows recorded for the first 15 ¢cm was not recorded. Then the sampler was
further driven by 30 cm and the number of blows for each 10 cm was recorded. The depth and
the number of blows in the standard penetration test (N) were recorded. According to the Code
for Investigation of Geotechnical Engineering (GB 50021-2001), when the length of the drill
rod is over 3 m, the number of blows should be corrected in accordance with the following
formula: N=aN'; where N' is the number of blows in the standard penetration test, a is the
correction factor for the length of the rod. If the length of the rod is <3 m, <6 m, <9 m, <12 m,
<15 m, <18 m and <21 m respectively, then a is 1, 0.92, 0.86, 0.81, 0.77, 0.73 and 0.70
accordingly.

The double bridge cone penetration tests were conducted in accordance with some
technical standards including the Code for the Investigation of Geotechnical Engineering (GB
50021-2001) and Code for the Inspection of Building Foundations (DBJ 15-60-2008). The
values of the mechanical indexes gc and fs were identified and the geomechanics was used to
stratify the site, based on the tests results. Then the gc-A, fs-h and Rf-h curves were drawn and
the average value of cone penetration parameters of each layer of soil was calculated.

In accordance with the test procedures of vane shear tests, the original soil sheer test was
firstly performed, then the remolded soil sheer test was done, and finally the sheer strength of

the original and remolded soil and the sensitivity of the soft soil were calculated.

2.5 Geotechnical Sample Test Data

According to the Code for Investigation of Geotechnical Engineering (GB 50021-2001),
the geotechnical samples were collected while the drilling was in process. Generally, the
original soil samples were taken in boreholes while the disturbed soil samples were taken in
sand, gravel and pebble layers. After the collection, the samples were promptly sent to the
laboratory for testing. According to the analytical report, the detection method is accurate, the
relationship between the various test data indicators is reasonable and the test results are

accurate and reliable.

3 Description of Data Samples

The “1 : 50 000 Engineering Geological Survey and Geotechnical Test Dataset of the
Doumen Map-sheet in the Guangdong-Hong Kong-Macao Greater Bay Area” has 10 types of
data, including “Table of basic data of survey points”, “Table of field pictures data”, “Table of
integrated geological field survey”, “Table of field verification and remote.  sensing

interpretation record”, “Table of shallow well record”, “Table of weathering degree of rocks
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survey”, “Table of collapse survey”, “Table of landslide survey”, “Table of unstable slope
survey”, “Table of ground subsidence survey”, “Table of basic information of drilled
boreholes”, “Table of SPT record of engineering geology”, “Table of CPT record of
engineering geology”, “Table of VST record of engineering geology”, “Table of
comprehensive results of geotechnical tests” and “Table of borehole rock sample tests of
engineering geology”, adding up to a total of 1 774 series of data. The correspondence between

the data type and the properties table is shown in Table 2.

3.1 Field Verification and Remote Sensing Interpretation Data

The data from field verification and remote sensing interpretation are presented in the
table of field verification and remote sensing interpretation record, which includes: Unified
No., Field No., Longitude, Latitude, Surface elevation, Geographical location, Map No.,
Correctness of interpretation, Characteristics of remote sensing image of observation points,
Type of remote sensing interpretation, Type of field verification, Record of field observation,
Remark, etc. (Table 3)

3.2 Basic Survey Data

Basic survey data are presented in the table of basic data of survey points, which includes:
Unified No., Field No., Longitude, Latitude, X coordinate, Y coordinate, Surface elevation,
Geographic location, Map No., Type of survey point, etc. (Table 4)

3.3 Integrated Geological Field Survey Data

The data from the integrated geological field survey are presented in the table of
integrated geological field survey, which includes: Unified No., Field No., Longitude, Latitude,
Surface elevation, Geographical location, Type of survey point, Sampling, Map No.,

Topographic feature, Weather, Stratigraphic dip direction, Formation dip, Photo No., Relation

Table 2 Correspondence between the Data Types and Properties of the Database (Dataset)

Category of surveyed data Category of data attribute tables

Data from field verification and remote Table of field verification and remote sensing interpretation
sensing interpretation record

Data from basic survey Table of basic data of survey points

Data from integrated geological field

Table of integrated geological field
survey able of integrated geological field survey

. . . Table of shallow well record, Table of weathering degree of
Data from engineering geological survey rocks survey

Table of collapse survey, Table of landslide survey, Table of

Data fr logical hazard .
ata from geologica’ lazard survey unstable slope survey, Table of ground subsidence survey

Data on basic information of drilled Table of basic information of drilled boreholes

boreholes
Table of SPT record of engineering geology, Table of CPT
Data from results of in-situ tests record of engineering geology, Table of VST record of
engineering geology
Data from rock sample tests Table of borehole rock sample tests of engineering geology
Data from geotechnical tests Table of comprehensive results of geotechnical tests
Data from field pictures Table of field pictures data
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Table 3 Table of Field Verification and Remote Sensing Interpretation Record

1 : 50 000 Engineering Geological Survey and Geotechnical Test Dataset
of the Doumen Map-Sheet in the Guangdong-Hong Kong-Macao Greater

Bay Area

between Points, Landform and geology, Hydrogeology, Environmental geology, Engineering
geology, Visit and en-route, Artificial geological profile sketch (image), Survey point plan

(image), Remark, Project name, Investigation entity, Investigator, Date of investigation,

Field name Dimension Data category Real example E
Unified No. - Char 1131147952214441401 E
Field No. - Char D1057 E
Longitude ° Float 113114795 5
Latitude ° Float 22144414 |
Surface elevation m Char 7 E
Geographical Shentan Quarry, Doumen map-sheet, Doumen District, E
location Char Zhuhai, Guangdong Province E
Map No. - Char Doumen Map-sheet F49E011021 E
Correctness of '
interpretation Char Correct
Characteristics of The map spot is located to the east of Doumen Avenue in
remote sensing the Doumen map-sheet and to the north-east of the Wenquan
image of — Char Bridge, with an irregular shape, light grayish brown color,
observation smooth surface texture, visible digging marks and spots and
points serious vegetation damage. It has no shadow coverage. :
Type of remote E
sensing - Char Open Pit Excavation Site E
interpretation |
Type of field Interpretation and Verification Points of Open Pit E
verification B Char Excavation Site |
n s i sl viion L OIUET)
observation B Char Herp whs e Y v 4 E
situation. |

Remark - Char KW06 5
Table 4 Table of Basic Data of Survey Points E

Field name Dimension Data category Real example E
Unified No. - Char 1130507302217329001 E
Field No. - Char D2095 5
Longitude ° Float 113050730 E
Latitude ° Float 22173290 :
X-coordinate Float 19714928 5
Y-coordinate - Float 2467671 E
Surface elevation m Char 8 E
Geographic Nanfeng Qi, Qile Village, Gujing Town, Xinhui District, :
location Char Jiangmen, Guangdong Province !
Map No. - Char Doumen Map-sheet FA9E011021 :
T f '
pc}),ilzl i of sutvey Char Weathering rock survey point E

Recorder, Approver, Date of filling, etc. (Table 5).
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Bay Area
Table 5 Table of Integrated Geological Field Survey

Field name Dimension Data category Real example

Unified No. - Char 1130556312218394801

Field No. - Char D2092

Longitude ° Float 113055631

Latitude ° Float 22183948

Surface elevation m Float 20

Geographical Char Mashan Reservoir, Qile, Gujing, Xinhui District, Jiangmen,

location Guangdong Province

T f

pc}:ili i ot survey Char Integrated Geological Field Survey Points

Sampling - Char In-situ Water Sampling for Testing

Map No. - Char Doumen Map-sheet F4A9E011021

T hi

opograpiie Char Hilly Land
feature
Weather - Char Shower Turned Cloudy
trati Lo

S'ratlgraphlc dip Float B

direction

Formationdip  — Float -

Photo No. - Char 1035-1039

Relation between From point to point, the landform is mainly low hills, with

Points - Char dense forest and vegetation and a good environment.
The landform of the surveyed point is low hills with a
natural slope of about 15°-20°. The terrain is slightly
undulating and the relative height difference is about 2 to 6
m. The main lithology is gray and white, flesh red medium-

Landform and coarse grained porphyritic biotite monzogranite of the

geology - Char Yanshanian Jurassic (J5'ny) with medium-coarse grained
porphyritic structure and block structure. It is strongly
weathered. The top is fully weathered granite, with a
thickness of about 0 to 2 m, showing no obvious structural
signs.
Most of the surrounding area is completely-strongly
weathered granite and the top is mostly fully weathered
granite, with a thickness of about 0 to 2 m. The water here
belongs to loose pore water with large volume and average
quality. The bottom is strongly weathered granite and the

Hydrogeology ~ — Char initial rock can be identified. The water there belongs to
weathered crevice water with a large volume and good
quality. Supplied by precipitation, it flows to the reservoir
through surface runoff and surface flow, then the water is
discharged downstream.
Due to the pumping operation, the water level has dropped
significantly and many unstable bank slopes can be seen on
the reservoir bank, which are prone to collapse. The area

Environmental downstream of the reservoir (the northwest side of the

geology B Char reservoir), the secondary reservoir and the downstream

mountain ponds had been converted to farms and
agricultural pollution, such as pesticides and fertilizers, was
found.
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Continued table 5

Field name Dimension Data category Real example

The surrounding area of the surveyed point is mostly
completely decomposed granite with a loose soil shape and
Engineering - Char thickness of aPout 0 to 2 m, The lower Part i§ strong-
geology weathered granite and the initial rock can be identified. The
compressive strength measured by the in-situ rebound tester

is 12 MPa.

Along the way, we visited the Mashan Reservoir
Management Station. The dam of the reservoir once broke

Visit and en-route — Char and was later rebuilt. It is now used as a drinking water
source in Gujing. The water supply volume is large and the
water level is relatively low.

Artificial

geological profile — Long (image)

sketch (image)
Survey point

L .
plan(image) ong (image)
Remark - Char N/A
. Environmental Geological Survey(1l : 50 000) in the
Project name - Char Guangdong-Hong Kong-Macao Greater Bay Area
I tigati
nv.e stgation - Char Wuhan Centre of China Geological Survey
entity
Date of
Jmeo YMD  Char June 20,2017
nvestigation
Investigator - Char Yu Wang, Zeng Min, Gao Zhibin
Recorder - Char Zeng Min
Approver - Char Zhao Xinwen

3.4 Engineering Geological Field Survey Data

The data from the engineering geological field survey are presented in the table of shallow
well record and table of weathering degree of rocks survey. The table of shallow well record
(Table 6) includes: Unified No., Field No., Longitude, Latitude, Surface elevation, X
coordinate, Y coordinate, Map No., Geographical location, Weather, Temperature, Water level
depth, Topographic feature, Geology and environmental geology, Hydrogeology, Ecology and
vegetation, Sampling, Remark, Column profile of shallow well, Project name, Investigation
entity, Date of investigation, Investigator, Recorder, Approver, etc. The table of weathering
degree of rocks survey includes: Unified No., Field No., Longitude, Latitude, X coordinate, Y
coordinate, Geographical location, Surface elevation, Map No., Weather, Temperature,
Investigation method, Topographical gradient, Overburden thickness, Photo No., Age of
bedrock, Lithology of bedrock, Spatial distribution, Classification of rock strength,
Construction relation, Dip direction of rock formation, Dip angle of rock formation,
Classification of weathering degree of rocks, Thickness of weathered rock layer, Morphology
of weathered rock layer, Properties of weathered rock layer, Fissure, Plan sketch, Profile
sketch, Remark, Project name, Investigation entity, Date of investigation, Investigator,

Recorder, Approver, etc.
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Bay Area
Table 6 Table of Shallow Well Record
Field name Dimension Data category Real example
Unified No. - Char 1130509972219449401
Field No. - Char D1160
Longitude ° Float 113050997
Latitude ° Float 22194494
Surface elevation m Float 2
X-coordinate - Float 19714821
Y-coordinate - Float 2471780
Map No. - Char Doumen Map-sheet F49E011021
Geographical Char Laocaiwei, Ci’ai, Gujing, Xinhui District, Jiangmen,
location Guangdong Province
Weather - Char Clear
Temperature C Float 34
Water level depth m Float 0.4
Topographic The landform is a delta plain with relatively flat terrain and a
feature Char relative height difference of about 1 to 3 m
Geology and The lithology of the strata exposed on the surface is clay,
environmental = — Char silt, fine sand, etc. of Quaternary Holocene Stratigraphy
geology Denglongsha Fm (Q4dl)
The surveyed point was near the Yamen waterway and
exposed by the Huamuchang borehole. Its stratum lithology
Hydrogeology — — Char is clay, silt, mucky and sand layer of the Quaternary
Holocene Guizhou Formation, which belongs to the soft soil
layer.
E
colog?/ and Char B
vegetation
Sampling - Char Unsampled
Remark - Char D1160
Column profile of .
shallow well Long (image)
) Environmental Geological Survey (1 : 50 000) in
Project name - Char Guangdong-Hong Kong-Macao Greater Bay Area
I tigati . .
nv.e sugation Char Wuhan Centre of China Geological Survey
entity
Date of
Jweor YMD  Char June 17,2017
investigation
Investigator - Char Gu Tao
Recorder - Char Gu Tao
Approver - Char Zhao Xinwen

3.5 Geological Hazard Survey Data

The data from the geological hazard survey are presented in the table of ground

subsidence survey, which includes: Unified No., Field No., Geographical location, Longitude,

Latitude, Name of land.subsidence, Surface elevation, Map No., Name of city, Weather,

Inducing factor, Topographic feature, Development trend, Hazard, Prevention and treatment,
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Plan sketch, Profile sketch, Remark, Project name, Investigation entity, Photo No., Date of

investigation, Investigator, Recorder, Approver, etc. (Table 7)

Table 7 Table of Ground Subsidence Survey

Field name Dimension Data category Real example E
Unified No. - Char 1130258842219497601
Field No. - Char D2111 i
Geographical Char Nanchang, Yamen, Xinhui District, Jiangmen, Guangdong E
location Province E
Longitude ° Float 113025884 i
Latitude ° Float 22194976 E
N fland |
am.e or Char Nanchang Subsidence !
subsidence |
Surface elevation m Float - |
Map No. - Char Doumen Map-sheet F49E011021
Name of city - Char Jiangmen, Guangdong Province :
Weather - Char Shower turned cloudy E
Around the surveyed point, there are many houses in |

) Nanchang. Some loads including the cement pavement built |
Inducing factor - Char in Sept. 2001, small bridges and the wells had become the :
inducing factors of soft soil subsidence. E

The landform is a piedmont plain with flat terrain and a E

relative height difference of about 0 to 1 m. On both sides of E

Topographic the Yamen Waterway, the main stratum lithology is dark :
feature B Char gray, grayish black silt, muddy soil of Quaternary Holocene
(Q;) with soft plastics shape and poor engineering |

geomechanical properties. E

Development 5
evelopment - Char Will continue to subside '
trend '
The hazards were house wall cracks, ground cracks, the |

local compression and fault of the power supply and water |

Hazard B Char supply pipes, which potentially threatened more than 500 :
people of over 300 households in the village. E

) Some walls had been repaired again and some mortar had E
Preventionand Char collapsed. It is suggested to strengthen monitoring and house
treatment repair work. E
Plan sketch - Long (image) E
Profile sketch ~ — Long (image) E
Remark - Char Rectangle E
_ Environmental Geological Survey(1l : 50 000) in the E
Project name - Char Guangdong-Hong Kong-Macao Greater Bay Area I
I tigati !
nv.e stgation - Char Wuhan Centre of China Geological Survey '
entity |
Photo No. - Char 11421152 |
Date of |
Joeol YMD  Char June 24, 2017 .
investigation |
Investigator - Char Yu Wang, Zeng Min, Gao Zhibin '
Recorder = Char Zeng Min E
Approver = Char Zhao Xinwen E
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3.6 Data on Basic Information of Drilled Boreholes

The data on the basic information of drilled boreholes are presented in the table of basic
information of drilled boreholes, which includes: Unified No., Field No., Longitude, Latitude,
X coordinate, Y coordinate, Geographical location, Surface elevation, Map No., Borehole head
elevation, Drill rig type, Borehole type, Open hole date, End hole date, Borehole deviation,
Open hole caliber, End hole caliber, Borehole final depth, Initial water level of aquifer, Well
depth, Static water level, Quality grade, etc. (Table &)

3.7 Data from Results of In-situ Tests

The data from results of in-situ tests are presented in the table of SPT record of
engineering geology, the table of CPT record of engineering geology and the table of VST
record of engineering geology, which includes: Unified No., Field No., Longitude, Latitude, X
coordinate, Y coordinate, Geographical location, Surface elevation, Map No., Borehole ID,
Test No., Rod length, Corrected number of blows, Test depth, Measured number of blows,
Basic value of bearing capacity, Starting depth, End depth, etc. (Table 9)

Table 8 Table of Basic Information of Drilled Boreholes

Field name Dimension Data category Real example

Unified No. - Char 1131438202219194601

Field No. - Char DMZGCZK1

Longitude ° Float 113143820

Latitude ° Float 22191946

X-coordinate - Float 19731176

Y-coordinate - Float 2471239

Geographical Xijiang Qinghe (Northeast of the Jiangzhu Expressway),
location - Char Doumen District, Zhuhai, Guangdong Province
Surface elevation m Float 1.193

Map No. - Char Doumen Map-sheet F49E011021
flzifﬁﬁfﬁ head Float 1.193

Drill rig type - Char XY-100

Borehole type  — Char Engineering Geological Borehole
Open hole date  Y.M.D Char October 8, 2017

End hole date Y.M.D Char October 11, 2017

sion Pt 0

Open hole caliber mm Float 130

End hole caliber mm Float 91

End hole depth m Float 74.15

ir;l::lll iwfearter level Float 07

Well depth m Float 74.15

Static water level m Float 0.55

Quality grade o Char Good
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3.8 Data from Rock Sample Tests
The data from the rock sample tests are presented in the table of borehole rock sample
tests of engineering geology, which includes: Unified No., Sample No., Core No., Lithology,

Test code, Saturated compressive strength, etc. (Table 10)

3.9 Data from Geotechnical Tests

The data from the geotechnical tests are presented in the table of comprehensive results of
geotechnical tests, which includes: Unified No., Sample No., Depth of soil sample, Lab name,
Moisture content, Specific gravity, Wet density, Dry density, Void ratio, Saturation, Liquid

limit, Plastic limit, Plasticity index, Liquidity index, Cohesion, Internal friction angle,

Table 9 Table of SPT Record of Engineering Geology

Field name Dimension Data category Real example

Unified No. - Char 1131438202219194601

Field No. - Char DMZGCZK1

Longitude ° Float 113143820

Latitude ° Float 22191946

X-coordinate - Float 19731176

Y-coordinate - Float 2471239

Geographical Xijiang Qinghe (Northeast of the Jiangzhu Expressway),
location - Char Doumen District, Zhuhai, Guangdong Province
Surface elevation m Float 1.193

Map No. - Char Doumen Map-sheet F49E011021

Borehole ID - Char 1

Test No. - Char 1

Rod length m Float 16.93

Comectedmumber_ gy g

Test depth m Float 14.8

Mesuredmumber_ o

Starting depth ~ m Float 14.8

End depth m Float 15.25

Table 10 Table of Borehole Rock Sample Tests of Engineering Geology

Field name Dimension Data category Real example

Unified No. - Char 1131217612219437401
Sample No. - Char DMZGCZK2-1

Core No. - Char DMGCZKO02 Core
Lithology - Char Sandstone

Test code T Char 1452

Saturated compressive strength MPa Float 433
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compressibility, compression modulus, Test code, etc. (Table 11)

3.10 Data from Field Pictures
The data from the field pictures are presented in the table of field pictures data, which
includes: Unified No., Date of photography, Picture type, Photographer, Type of photo content,

Description of photography, Parameter, Description of geological phenomenon, etc. (Table 12)

4 Data Quality Control

All work within the study area was done in accordance with the national Specification for
Engineering Geological Survey (1 : 50 000), and all datasheets were generated as per its
attached sheet, with a degree of precision meeting its requirements.

All survey datasheets for the working area were 100% self-checked and mutually-checked
and 30% of all collated datasheets were randomly inspected. Results from random inspections

show that the data quality met the credibility requirement for an engineering geological survey.

5 Conclusion
In the project of the “Environmental Geological Survey (1 : 50 000) in the Guangdong-
Hong Kong-Macao Greater Bay Area”, the 1 : 50 000 engineering geological survey of the

Doumen map-sheet on the west bank of the Pearl River Estuary was performed in accordance

Table 11 Table of Comprehensive Results of Geotechnical Tests

Field name Dimension Data category Real example
Unified No. - Char 1131438202219194601
Sample No. - Char DMZGCZKI1-1
Depth of soil sample m Float 3.40-3.60

Lab name - Char Silty soil

Moisture content % Float 453

Specific gravity - Float 2.64

Wet density g/ om’ Float 1.74

Dry density g/ cm’ Float 1.2

Void ratio - Float 1.2

Saturation % Float 99.3

Liquid limit % Float 439

Plastic limit % Float 24.6

Plasticity index - Float 19.3

Liquidity index - Float 1.07

Cohesion kPa Float 7.8

Internal friction angle ° Float 6

Compressibility - Float 0.87

Compression modulus = Float 2.53

Test code i Char 0011755(2016)0942
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Table 12 Table of Field Pictures Data

Field name Dimension Data category Real example
Unified No. - Char 1130509972219449401
Date of

aeo YMD  Char June 17, 2017
photography
Picture type - Char Color
Photographer - Char Gu Tao
T f phot

ybe 0L PROTo Char Table of basic information of drilled boreholes
content
Photo - Long (image)
Description of

escription o - Char Table of basic information of drilled boreholes (D1160)
photography
Parameter - Char Auto

The surveyed point was near the Yamen waterway and

Description of exposed by the Huamuchang borehole. The stratum
geological - Char lithology is clay, silt, mucky and sand layer of the
phenomenon Quaternary Holocene Guizhou Formation, which belongs to

the soft soil layer.

with the Specification for Engineering Geological Survey (1 : 50 000) (DZ /T 0097-1994) and
Technical Requirements for Engineering Geological Survey (1 :50 000) (Trial
Implementation). Informed by past geological information and survey results, we compiled a
1 : 50 000 engineering geological map and specifications and established a dataset based on
the results of this engineering geological survey. The dataset has 10 types of data, including
168 series of basic survey data, 53 series of data from field verification and remote sensing
interpretation, 22 series of data from integrated geological field survey, 77 series of data from
the engineering geological survey, 23 series of data from the geological hazard survey, 13
series of data on the basic information of boreholes, 583 series of data from in-situ test results,
36 series of data from rock sample tests, 130 series of data from geotechnical tests and 669
series of data from field pictures, in total 1 774 series of data.

The creation of the “1 : 50 000 Engineering Geological Survey and Geotechnical Test
Dataset of the Doumen map-sheet in the Guangdong-Hong Kong-Macao Greater Bay Area”
provides basic data to shed light on the engineering geological conditions of the west bank of
the Pearl River Estuary in the Guangdong-Hong Kong-Macao Greater Bay Area and also holds
significance for evaluating geological hazards such as soft ground subsidence, collapse,
landslide and unstable slopes in the Pearl River Delta Plain.

Two perspectives are mainly gained from the 1 : 50 000 engineering geological survey.
(1) The engineering geological conditions and geological characteristics of each engineering
geological layer in the area were generally identified, and the engineering geological units of
the rock mass were divided into two lithological groups, i.e. intrusive lithology and clastic
lithology. The soil types were classified into three types of soil, i.e. cohesive soil, sandy soil
and gravel soil. The special soil types were sorted into three types of soil: residual slope,
artificial soil filling and silt-like soil. The soil layer structure of the plain area includes single-

layer, double-layer and multi-layer. (2) The whole survey area was divided into five

166 | http://geodb.cgs.gov.cn GEOLOGY IN CHINA 2019, Vol.46 Supp.(2)



1 : 50 000 Engineering Geological Survey and Geotechnical Test Dataset
of the Doumen Map-Sheet in the Guangdong-Hong Kong-Macao Greater
Bay Area

GEOSCIENTIFIC DATA & DISCOVERY(S)

engineering geological lots, and the engineering geological zoning evaluation was carried out
and countermeasures and suggestions were proposed. The shallow buried intrusive rocks can
be used as a natural foundation support layer, and the middle weathered deep buried rocks can
be used as a natural foundation or pile foundation support layer for high-rise buildings (high-
rise buildings should avoid fault zones). The clastic rocks are generally hard, which can be
used as a natural foundation or pile foundation holding layer of the buildings, and the artificial
slope should be considered during the construction near the foot of the slope or on the slope.
The engineering geological conditions of the common sedimentary soils are good enough, and
it can be used as a natural foundation supporting layer for the construction of worker and civil
buildings. The soft soils are mainly silt, silty clay, silty sand, etc., showing saturated, fluid
plastic, high natural moisture content, and the characteristic value of the foundation bearing
capacity of this lot is recommended to be 40 —50 kPa, which could not be used as the
supporting layer of the buildings. The liquefied sandy soils in the area is rarely distributed.
Acknowledgements: The 1 : 50 000 engineering geological survey of the Doumen map-
sheet, Guangdong Province is a regional survey. The engineering geological survey and
geotechnical sample test database are a collective achievement, for which the frontline field
geological researchers have made strenuous efforts. Throughout the survey process, we were
guided by many experts and scholars. We would like to express our sincere gratitude to the

experts and all members on the project team.

References

Chen Weiguang, Wei Bolin, Zhao Hongmei, Chang Yu. 2002. The Neotectonic Movement in Pearl River
Delta Area[J]. South China Journal of Seismology, 22(1): 8—18 (in Chinese).

General Administration of Quality Supervision, Inspection and Quarantine of the People’s Republic of
China, China National Standardization Management Committee. 2014. Geological Map Interpreted
with Remote Sensing Image (1 : 250 000): DZ/T 0264—-2014[S]. Beijing: China Standard Press (in
Chinese).

Liang Ying. 2018. Characteristics of Climate Change and Its Impact in Doumen District, Zhuhai City
from 1981 to 2017[J]. Modern Agricultural Science and Technology, (11): 212-214 (in Chinese).

Ministry of Geology and Mineral Resources of the People’s Republic of China. 1995. Specification for
Quality Control of Satellite Remote Sensing Image Products: DZ/T 0143 -1994[S]. Beijing: China
Standard Press (in Chinese).

Ministry of Geology and Mineral Resources of the People’ s Republic of China. 1997.Regional
Environmental Geological Exploration of Remote Sensing Technology Procedures(1 : 50 000): DZ/T
0190-1997[S]. Beijing: China Standard Press (in Chinese).

Ministry of Construction of the People’s Republic of China. 2002. Code for investigation of geotechnical
engineering of the People’s Republic of China: GB 50021-2001[S]. Beijing: China Architecture &
Building Press (in Chinese).

National Bureau of Quality and Technical Supervision. 1999. National standard for geotechnical test

http://geodb.cgs.gov.cn GEOLOGY IN CHINA 2019, Vol.46 Supp.(2) | 167



1 : 50 000 Engineering Geological Survey and Geotechnical Test Dataset
GEOLOGY IN CHINA of the Doumen Map-Sheet in the Guangdong-Hong Kong-Macao Greater
Bay Area

methods of the People’s Republic of China: GB/T50123—-1999(S]. Beijing: China Planning Press (in
Chinese).

National Bureau of Surveying and Mapping of China. 1995. Specification for Making Photo Plans of
Remote Sensing Images: GB 15968-1995[S]. Beijing: China Standard Press (in Chinese).

Sun Qiaoyin, Fang Lei, Wang Huaqi. 2018. Luhuatai in the Yinchuan Basin for the 1 : 50 000 Map:
Dataset from Engineering Geology Boreholes, Samples and Geotechnical Tests[J]. Geology in China,
45S(2): 75-82.

Yao Yantao, Zhan Wenhuan, Liu Zaifeng, Zhang Zhiqiang, Zhan Meizhen. 2008. Neotectonics of the
Pear River Delta and Its Relationship with the Deltaic Evolution[J]. South China Journal of

Seismology, 28(1): 29—40 (in Chinese with English abstract).

168 | http://geodb.cgs.gov.cn GEOLOGY IN CHINA 2019, Vol.46 Supp.(2)



