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All-Element Dataset of Combined Exploration of Urban
Underground Spaces with Strong Interference

2

", ZHANG Ge "?, DONG Ying ',

1,2

ZHANG Maosheng >, WANG Yimin'
SUN Pingping 1’2, JIA Jun

(1. Xi’an Center, China Geological Survey, Xi’an 710054, China; 2. Shaanxi Engineering Technical

Research Center of Water Resources and Environment, Xi’an 710054, China)

Abstract: The utilization of underground space has become a major means of solving the
problems plaguing cities, and the precise exploration of underground space is fundamental to
its development and utilization. However, the theories, method combination, elements to be
acquired and data application regarding the exploration of urban underground space with
strong interference are yet to be determined in a united manner. The all-element dataset of
combined exploration of urban underground space with strong interference (also referred to as
the Dataset) relies on these four projects initiated by the China Geological Survey: Risk
Assessment of Geologic Disasters in Important Towns in Shaanxi Province (2013—2016),
Comprehensive Geological Survey in Guanzhong — Tianshui Economic Region (2016—2018),
Multi-element Urban Geological Survey in Xi’an (2018—2021) and Comprehensive Geological
Survey in Yan'an, a Former Base of the Communist Party of China (2018—2021). The aim of
these projects were to meet the demand for quality assessment of rock and soil masses and also
the assessment, development and utilization of urban underground space. During the
development of the Dataset, monitoring-while-drilling (MWD) technology was introduced
based on regular geophysical prospecting, drilling and testing. Furthermore, a total of 13
parameters was logged, a combined method of underground space exploration was established
and the all-element data required for quality assessment of rock and soil masses and urban
underground space were obtained. The data in the Dataset were obtained from the urban area
of Shanyang County, in the Qinba Mountains of Shaanxi Province, the urban area of Xi’an

City in the Guangzhong Basin and the urban area of Yan’an City in the Loess Plateau. It

Vol. 46 Supp. (2)
Dec., 2019

Received: 23-10-2019
Accepted: 08-11-2019

Fund Project:

China Geological Survey
projects titled “Risk Assess-
ment of Geologic Disasters
in Important Towns in
Shaanxi” (DD20160261) and
“Comprehensive Geological
Survey in Guanzhong -
Tianshui Economic Region”
(DD20189220) and “Multi-
element Urban Geological
Survey in  Xian and
Comprehensive  Geological
Survey in Yan’an, a Former
Base of the Communist
Party of China” (DD20189
270).

About the first author: ZHANG Maosheng, male; born in 1962, professor; engages in hydrogeological, engineering geological, and environmental

geological survey and related research; E-mail: zmaosheng@cgs.cn.

The corresponding author: WANG Yimin, male, born in 1990, Ph.D, engages in application of geophysical method and technology; E-mail:

yi_min_ w@163.com.

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


http://dx.doi.org/10.12029/gc2019Z204
http://dx.doi.org/10.12029/gc2019Z204
mailto:zmaosheng@cgs.cn
mailto:yi_min_w@163.com

All-Element Dataset of Combined Exploration of Urban Underground

Spaces with Strong Interference e

consists of five types of data, i.e., engineering geological drilling, testing, multi-parameter
logging, MWD and ground geophysical prospecting. In detail, the data were acquired from 144
engineering geological boreholes, 672 testing samples, 111 boreholes for the logging of 13
parameters by geophysical prospecting, 36 MWD boreholes and 5 profiles of ground
geophysical prospecting obtained via 4 methods. In total, the Dataset consists of 968 sets of
data and 3 664 files in the formats of .jpg, .xls, .doc, .mpj and .dwg. It can be applied to the
quality assessment of rock and soil masses, the establishment of 3D urban geological all-
element models, the assessment of underground space resources, the research on the coupling
relationship between the quality and physical properties of rock and soil masses and the
scientific research of urban geology.

Key words: drilling; monitoring while drilling (MWD); ground geophysical prospecting;
multi-parameter logging; underground space; urban geological survey engineering; Xi’an

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

1 Introduction

With increasingly quick urbanism in China, more and more cities are confronted with
problems such as a serious shortage of space and a worsening environment (Qian QH, 1998).
This imposes a greater importance on urban geological work (Zhang MS et al., 2014). The
development and utilization of underground space are necessary to guarantee the sustainable
development of modern cities since additional space can be gained for urban infrastructure,
living and services (Bobylev N, 2009; Broere, 2016; Zhang MS et al., 2018; Wang HQ et al.,
2019). Therefore, the development and utilization of underground space have become a major
means of solving the problems currently plaguing cities.

Different geological environmental conditions must be taken into consideration for the
development and utilization of underground space in different cities. For example, in the cities
located in mountainous or hilly areas, although the topography and landform result in severe
shortage of ground space, the geological environmental conditions facilitate the development
and utilization of underground space (Zhang MS et al., 2019; Yang WC et al., 2019). In
famous historic and cultural cities, the protection of underground historic relics must be
considered in the development of the underground space (Qiao YK et al., 2017); in cities
suffering from geological environmental problems such as ground subsidence, land cracks,
active structures, loess collapse, sand liquefaction and geological disasters, the environmental
geological conditions that limit the development and utilization of underground space must be
ascertained (Zhang MS et al., 2013; Tian ZY et al., 2019; Zhang SS et al., 2019; Zhou YX et
al., 2019; Qi BS et al., 2019).

Precise exploration of underground space and geological environmental conditions is
fundamental to the assessment, development and utilization of the underground space (Wang
YH et al., 2019) and it will provide data for the establishment of 3D urban geological models
(He J et al., 2019). Unfortunately, there is still no concrete theory on underground exploration
as it is.complicated by intricate geological environmental conditions and existing city buildings

(Chen W, 2006; Zhao P et al., 2017). Meanwhile, the technology, method combination,
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elements to be acquired and data application regarding the exploration of urban underground
space with strong interference are not normative yet and fall behind practical demand.
Therefore, all these constitute the critical elements of the precise exploration of urban
underground space. Moreover, current geological surveys and data obtained fail to fully satisfy
the demand for the assessment and planning of the development and utilization of urban
underground space.

The project titled Risk Assessment of Geological Disasters in Important Towns in Shaanxi
(Shanyang County) initiated by the China Geological Survey was carried out in 2013—2016. In
order to scientifically assess the quality of rock and soil masses, explore the weak structural
planes, and thus provide a judgment basis for a risk assessment of geological disasters, the
MWD technology researched and developed by Professor Yue Zhongqi from the University of
Hong Kong (Yue ZQ et al., 2004; Yue ZQ, 2014) was introduced into the project by
collaborating with the professor himself. As a result, the first batch of MWD data was
obtained.

For the purpose of serving the quality assessment of rocks and soil masses, the assessment
of underground space resource, and 3D geological modeling that were oriented towards shield
tunneling method during the implementation of the project titled Comprehensive Geological
Survey in Guanzhong — Tianshui Economic Region (2016—2018) initiated by China Geological
Survey in 2017, a combined exploration method of underground space was conducted in
Xixian New Area, Xi’an, and MWD was tried in the Quaternary loose deposits in Bagiao
District, Xi’ an. Furthermore, the equipment for MWD was improved by cooperating with
Associate Professor Gu Tianfeng from Northwest University, and 13 parameters were selected
for logging of geophysical prospecting. As a result, the data of drilling and MWD of two test
boreholes and the data from logging the 13 parameters were obtained successfully; and a
combined exploration method of underground space was established.

Two second-level projects named Multi-Element Urban Geological Survey in Xi’ an
(2018—2021) and Comprehensive Geological Survey in Yan’ an, a Former Base of the
Communist Party of China (2018—2021) were launched in 2018. Comprehensive geophysical
prospecting, MWD and the logging of 13 parameters were conducted based on regular
geophysical prospecting, drilling and testing in order to meet the demand of the project in
terms of the quality assessment of rock and soil masses and the assessment, development and
utilization of urban underground space. As a result, the all-element data required for the quality
assessment of both rock and soil masses as well as urban underground space were obtained in
comparison with the multi-element urban geological survey currently implemented by the
China Geological Survey.

The data in the Dataset were collected from the urban area of Shanyang County, the
Qinba Mountains in Shaanxi Province, the urban area of Xi’an City in the Guanzhong Basin
and the urban area of Yan’an City in the Loess Plateau. It consists of five types of data, i.c.,
engineering geological drilling, testing, multi-parameter logging, MWD and ground

geophysical prospecting. In detail, the data were acquired from 144 engineering geological
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boreholes, 672 testing samples, 111 boreholes for logging of 13 parameters by geophysical
prospecting, 36 MWD boreholes and 5 profiles of ground geophysical prospecting obtained via
4 methods. In total, the Dataset consists of 968 sets of data and 3 664 files in the formats of
.Jjpg, xls, .doc, .mpj and .dwg. The metadata table of the Database (Dataset) is shown in Table 1.

2 Methods for Data Acquisition and Processing
The Dataset covers the urban areas of Shanyang County in the Qinba Mountains, Xi’an in
the Guanzhong Basin and Yan’ an City in the Loess Plateau, Shaanxi Province. The

geographical locations and relief of these working areas are shown in Fig. 1.

2.1 Engineering Geological Drilling

Geotechnical drilling is aimed at revealing the structure and engineering geological
properties of strata and building 3D geological structural models. There were 144 engineering
geological boreholes in total to be drilled for the Dataset, including 104 in the Xi’an working
area (Fig. 2), 32 in the Yan’an working area (Fig. 3) and 8 in the Shanyang working area

(Fig. 4). The basic information of the boreholes is shown in Tables 2—4.

2.2  Multi-parameter Logging

The logging data are kept in two folders, labelled “Xi’an” and “Yan’an”. The data in each
folder include the information of single boreholes, comparison diagrams, isoline maps and
summary reports. All-element logging was conducted for 98 boreholes drilled in the Xi’an
working area and 13 boreholes drilled in the Yan’an working area. Multiple logging methods
(parameters) were adopted such as natural gamma ray, spontaneous potential, density, acoustic
interval transit time, dual laterolog resistivity, polarizability, magnetic susceptibility, gamma-
ray spectrometry and well temperature, diameter (with caliper log) and deviation. A digital
logging instrument, KH-2, was used with the measuring speed of 6—10 m/min. During the data
acquisition, the appropriate technical specifications were followed for each logging method.
The characteristics of the logging parameters of strata can be obtained by using statistics
Mechanical parameters can be calculated using the acoustic speed and density. Furthermore,
the isoline maps of the logging parameters of the working areas can be prepared based on the

data of all single boreholes.

2.3 Monitoring-While-Drilling (MWD)

MWD data are kept in three folders, labelled “Xi’ an”, “Yan’ an” and “Shanyang”.
Additionally, there are instructions for the use of the MWD system and files on the analytical
process used for the MWD data. The data in each folder contain initial data, data table of
MWD records, files of data analysis process and maps as results. MWD data were processed in
Excel, the analytical process of the MWD data was saved into Word files and then after the
data was processed, they were used to prepare maps with the software, Surfer. The MWD data
respectively cover 22, 6 and 8 boreholes drilled in Xi’an, Yan’an and Shanyang. The MWD
system, developed independently by the University of Hong Kong including displacement

sensors, rotational speed sensors, oil pressure sensors, torsional pressure sensors and data
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Table 1 Metadata Table of Database (Dataset)

Items

Description

Database (dataset) name

Database (dataset) authors

Data acquisition time

Geographical area

Data format
Data size
Data service system URL

Fund project

Language

Database (dataset) composition

All-Element Dataset of Combined Exploration of Urban Underground
Spaces with Strong Interference

Zhang Maosheng, Xi’an Center, China Geological Survey; Shaanxi
Engineering Technical Research Center of Water Resources and
Environment

Wang Yimin, Xi’an Center, China Geological Survey; Shaanxi
Engineering Technical Research Center of Water Resources and
Environment

Zhang Ge, Xi’an Center, China Geological Survey; Shaanxi
Engineering Technical Research Center of Water Resources and
Environment

Dong Ying, Xi’an Center, China Geological Survey; Shaanxi
Engineering Technical Research Center of Water Resources and
Environment

Sun Pingping, Xi’an Center, China Geological Survey; Shaanxi
Engineering Technical Research Center of Water Resources and
Environment

Jia Jun, Xi’an Center, China Geological Survey; Shaanxi Engineering
Technical Research Center of Water Resources and Environment

2013—2018

Xi’an City, located at E 107°24'-109°30" and N 33°24'-34°24'

Yan’an, located at E 109°22'-109°37" and N 36°27'-36°40’

Shanyang County, located at E 109°50'10"-109°56'57" and N
33°30'27"-33°33'05"

jpg, -xls, .doc, .mpj, .dwg

1.19 GB

http://dcc.cgs.gov.cn

China Geological Survey projects titled “Risk Assessment of
Geological Disasters in Important Towns in Shaanxi” (DD20160261)
and “Comprehensive Geological Survey in Guanzhong — Tianshui
Economic Region” (DD20189220) and  “Multi-element Urban
Geological Survey in Xi’an and Comprehensive Geological Survey in
Yan’an, a Former Base of the Communist Party of China”
(DD20189270)

Chinese

Data of drilling: the No., geographical location and coordinates of
borehole, elevation of borehole head, drilling rig type, drilling method,
drilling date, borehole depth, stratigraphic lithologic description, sub-
layer No., sub-layer depth and sampling depth

Data of logging: measuring date, measuring depth, natural gamma ray,
spontaneous potential, density, interval transit time, dual laterolog
resistivity, polarizability, magnetic susceptibility, gamma-ray
spectrometry and the temperature, diameter and deviation of well

Data of MWD: measuring date, drilling roundtrip, length of added drill
rod, borehole depth, cylinder displacement, drill rod rpm, oil pressure
and torsion pressure

Data of testing: testing data of soil samples consisting of sample No.,
sampling depth, moisture content, natural density, cohesive force, inner
friction angle, coefficient of self-weight collapsibility and specific
surface area; testing data of core samples including sample No.,
sampling depth, acoustic velocity and uniaxial compressive strength
Data of ground geophysical prospecting: measuring date, prospecting
method, electrode arrangement device, number of measuring points,
length of measuring line and sampling interval
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Fig. 2 Distribution map of the engineering geological boreholes in Xi’an
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Fig. 4 Distribution map of engineering geological boreholes in Shanyang County

acquisition devices, was adopted; with a sampling interval of 1-2 sec. As for the processing of
the MWD data, the effective data was extracted from the initial data to represent the drilling
processes, and then the footage, drilling period and drilling speed were calculated. The
conditions used to determine effective MWD data during the extraction from the initial data are
shown in Table 5.

Drilling time—footage curve, drilling speed—footage curve, rotational speed—footage
curve, oil pressure—footage curve, torsional pressure—footage curve can be prepared based on

the effective data extracted.
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2.4 Testing

Testing data were saved into a total of three Excel files. The testing data of the soil
samples include sample No., sampling depth, moisture content, natural density, cohesive force,
inner friction angle, the coefficient of self-weight collapsibility and specific surface area. The
testing data of the core samples include sample No., sampling depth, acoustic velocity and

uniaxial compressive strength.

2.5 Ground Geophysical Prospecting

Refined geophysical prospecting tests of underground space were conducted in Xi’ an
(Table 6). There are many interfering factors in cities, including strong electromagnetic and
vibrational interference. Since both the high-density resistivity method and the microtremor
array feature deep exploration, whereas ground penetrating radar features high resolution, these
methods were jointly adopted in the same working area and the results of each method were
analyzed. The schematic diagram of urban underground space exploration in Xi’an is shown in
Fig. 5. For the microtremor array method, the smart microtremor explorer, WD-1, was used
and triangular arrays were embedded with a minimum interval of 6—10 m, and the sampling
interval was 10 ms. As for the high-density resistivity method, the multi-function DC electrical
prospecting apparatus, EDJD-1, was utilized. It was equipped with the Wenner array and the
interval between the electrodes was 5 m. And for the ground-penetrating radar method, the
geological radar SIR-4000, attached with antennae of 100 and 200 MHz, was used and the
sampling interval was set at 1 m. As for the shallow seismic prospecting, the multi-channel
distributed engineering seismograph, SE2404NT, and geophones of 60 Hz were used.
Furthermore, multiple coverage and seismic reflection were implemented and seismic energy
was unilaterally excited with a sledgehammer. The parameters and their values used in the
shallow seismic prospecting are as follows: trace space—4 m, coverage times—8 times, sampling

interval-0.5 ms and record length—512 ms.

3 Description of Data Samples

3.1 Engineering Geological Drilling

The data obtained from geotechnical drilling include information from the borehole depth
and stratum core samples. Synthetic histograms of strata revealed by boreholes were prepared
based on manually recording the data from geotechnical drilling and then digitalized. The
borehole data and their file formats are shown in Table 7.

The Comprehensive Stratigraphic Column of the ZK10 in Yan’an is described in Fig. 6.
The Column contains sandstone and mudstone developed in the Yan’an Formation, Fuxian
Formation and Wayaobao Formation, reflecting the structure of sedimentary strata in Yan’an

work area.

3.2 Multi-parameter Logging
The data obtained from logging include geophysical parameters such as borehole depth,

apparent resistivity, acoustic interval transit time and natural gamma-ray, and also mechanical
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Table 2 Basic Information of Engineering Geological Boreholes in Xi’an
Borehole Borehole

No. depth/m Lithology recorded Logging MWD Testing
Bailuyuan200.00  Loess, silty clay, sandy gravel layer Yes
Airport  200.00  Loess, silty clay, fine sand, sandy gravel layer Yes
Fl 150.00 Fine sand, medium sand, silty clay, sandy gravel Yes
layer
0 100.00 Loess-like soil, silty clay, medium sand, coarse
sand
F3 100.00  Loess-like soil, silty clay, fine sand, medium sand
4 100.00 Loess-like soil, silty clay, fine sand, medium sand, Yes
sandy gravel layer
F5 100.00  Loess-like soil, medium sand, sandy gravel layer Yes
Fo6 100.00  Loess-like soil, silty clay, fine sand, coarse sand  Yes
- 100.20 Loess-like soil, silty clay, coarse sand, gravelly
sand
F8 100.00  Loess-like soil, silty clay, fine sand, medium sand
9 100.00 Silty clay, fine sand, medium sand, and sandy Yes
gravel layer
F10 100.00 Loess-like soil, silty clay, fine sand, medium sand, Yes Soil sample
gravelly sand
Loess-like soil, silty clay, fi i
F11 100.00 oess-like soil, silty clay, fine sand, medium sand, Yes
gravelly sand, sandy gravel layer
Fl2 150.00 Loess-like soil, silty clay, fine sand, medium sand, Yes Soil sample
coarse sand, sandy gravel layer
F13 100.00 Silty clay, fine sand, medium sand, coarse sand, Yes
gravelly sand, sandy gravel layer
ilty clay, fi i
Fl4 100.00 Silty clay, fine sand, medium sand, coarse sand, Yes Yes Soil sample
gravelly sand
F15 100.00  Silty clay, fine sand, medium sand, coarse sand Yes
Fl16 100.00  Silty clay, fine sand, medium sand, coarse sand ~ Yes Yes Soil sample
F17 100.00  Silty clay, fine sand, medium sand, coarse sand Yes Soil sample
F18 100.10 Silty clay, fine sand, medium sand, coarse sand, Yes
gravelly sand, sandy gravel layer
F19 100.00  Medium sand, gravelly sand, sandy gravel layer ~ Yes Yes Soil sample
F20 150.00 Silty clay, fine sand, medium sand, gravelly sand, Yes Yes Soil sample
sandy gravel layer
1 100.00 Silty clay, fine sand, medium sand, coarse sand, Yes Soil sample
gravelly sand, sandy gravel layer
2 100.00 Loess-like soil, silty clay, fine sand, medium sand, Yes Soil sample
coarse sand, gravelly sand
3 150.00 Silty clay, fine sand, medium sand, coarse sand, Yes Soil sample
gravelly sand, sandy gravel layer
F24 100.00  Loess-like soil, silty clay, fine sand, medium sand Yes
25 100.00 Silty clay, fine sand, medium sand, coarse sand, Yes Soil sample
gravelly sand
F26 100.00 Silty clay, fine sand, medium sand, sandy gravel Yes Soil sample
layer
F27 100.00  Silty clay, medium sand, coarse sand Yes Yes Soil sample
F28 150.00  Silty clay, fine sand, coarse sand Yes Soil sample
F29 100.00  Silty clay, fine sand, coarse sand Yes Soil sample
F30 100.00  Silty clay, fine sand, coarse sand Yes
F31 100.00 Silty clay, fine sand, medium sand, coarse sand, Yes TS

gravelly sand
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Continued table 2
Borehole Borehole
Lithol Loggi MWD Testi
No. depth/m ithology recorded ogging w esting
12 100.00 Silty clay, fine sand, medium sand, coarse sand, Yes Soil sample
gravelly sand, sandy gravel layer
ilty clay, fi i 11
F33 100.00 Silty clay, fine sand, medium sand, gravelly sand, Soil sample
sandy gravel layer
F34 100.00  Silty clay, fine sand, medium sand, gravelly sand Yes Soil sample
Loess-like soil, silty clay, fi i
F35 150.00 oess-like soil, silty clay, fine sand, medium sand, Yes Soil sample
coarse sand, gravelly sand
F36 100.00 Silty clay, fine sand, medium sand, coarse sand, YVes Soil sample
sandy gravel layer
F37 100.00  Silty clay, fine sand, medium sand, coarse sand Yes Soil sample
38 100.00 Loess-like soil, silty clay, fine sand, medium sand, YVes
coarse sand
F39 100.00 Silty clay, fine sand, medium sand, coarse sand, Yes Soil sample
sandy gravel layer
F40 100.20  Silty clay, fine sand, medium sand, gravelly sand Yes
F41 150.00  Silty clay, fine sand, medium sand, coarse sand Yes Yes Soil sample
F42 100.00  Fine sand, medium sand, coarse sand Yes Soil sample
F43 100.00  Silty clay, fine sand, medium sand, coarse sand Yes Yes
Fa4 100.00 Silty clay, fine sand, medium sand, coarse sand, Yes Soil sample
gravelly sand, sandy gravel layer
F45 150.00  Silty clay, fine sand, medium sand, coarse sand Yes Yes Soil sample
F46 100.00 Silty clay, fine sand, medium sand, coarse sand, Yes Soil sample
gravelly sand, sandy gravel layer
Loess-like soil, silty clay, fi i
F47 150.00 oess-like soil, silty clay, fine sand, medium sand, Yes Yes Soil sample
gravelly sand, sandy gravel layer
F48 100.00 Loess-like soil, silty clay, fine sand, medium sand, YVes
coarse sand, gravelly sand, sandy gravel layer
F49 100.00 Silty clay, fine sand, medium sand, coarse sand, Yes Soil sample
gravelly sand
ilty clay, fi i
50 100.00 Silty clay, fine sand, medium sand, coarse sand, Yes Soil sample
gravelly sand, sandy gravel layer
Fs 100.00 Silty clay, fine sand, medium sand, sandy gravel YVes Soil sample
layer
F52 100.00  Fine sand, medium sand, gravelly sand Yes Soil sample
F53 100.00  Silty clay, fine sand, medium sand, gravelly sand Yes Soil sample
ilty clay, fi i
Fs4 100.00 Silty clay, fine sand, medium sand, coarse sand, Yes Soil sample
gravelly sand
F55 100.00 Silty clay, fine sand, medium sand, coarse sand, Yes Soil sample
gravelly sand
F56 100.00  Silty clay, fine sand, medium sand, gravelly sand Yes
F57 100.00  Silty clay, fine sand, medium sand, coarse sand ~ Yes Yes Soil sample
ilty clay, fi i
Fsg 150.00 Silty clay, fine sand, medium sand, coarse sand, Yes Yes Soil sample
sandy gravel layer
F59 100.00  Silty clay, fine sand, medium sand, gravelly sand Yes Soil sample
F60 100.50  Loess-like soil, silty clay, fine sand, medium sand Yes
F61 100.00  Silty clay, fine sand, medium sand, gravelly sand Yes Soil sample
F62 100.40  Loess-like soil, silty clay, medium sand Yes
F63 100.00  Silty clay, medium sand, gravelly sand Yes
ilty clay, fi i d 1
Fé4 100.00 Silty clay, fine sand, medium sand, sandy grave Yes Yes SoiEample

layer
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Continued table 2

Borehole Borehole

No. depth/m Lithology recorded Logging MWD Testing
Loess-like soil, silty clay, fi i
F66 150.00 oess-like soil, silty clay, fine sand, medium sand, Yes Yes
sandy gravel layer
F67 100.10 Silty clay, fine sand, medium sand, coarse sand, Ves
gravelly sand
F68 100.00 Silty clay, fine sand, medium sand, sandy gravel Yes Soil sample
layer
F69 100.00  Silty clay, fine sand, medium sand Yes Soil sample
F70 100.00  Silty clay, fine sand, medium sand, coarse sand Yes Yes Soil sample
F71 150.00  Silty clay, fine sand, coarse sand, gravelly sand  Yes Yes Soil sample
F72 100.00  Silty clay, fine sand, medium sand Yes Yes Soil sample
F73 100.00  Silty clay, fine sand, medium sand Yes Soil sample
F74 100.00  Silty clay, fine sand, medium sand, coarse sand ~ Yes Soil sample
F75 100.00  Silty clay, fine sand, medium sand Yes Soil sample
F76 150.00 Silty clay, fine sand, medium sand, coarse sand, Yes Soil sample
gravelly sand
F77 100.20  Silty clay, fine sand, medium sand, coarse sand Yes
P78 100.10 Loess-like soil, silty clay, medium sand, coarse
sand, gravelly sand
F79 100.10  Silty clay, fine sand, medium sand, coarse sand Yes
F80 150.10  Silty clay, fine sand, medium sand, gravelly sand Yes
81 100.50 Silty clay, fine sand, medium sand, coarse sand, Yes
gravelly sand
F82 100.30  Silty clay, fine sand, medium sand Yes
83 100.00 Silty clay, fine sand, medium sand, gravelly sand, Yes Soil sample
sandy gravel layer
F84 100.50  Loess-like soil, silty clay, fine sand, medium sand Yes
85 100.10 Loess-like soil, silty clay, medium sand, gravelly
sand
F86 100.20  Silty clay, fine sand, medium sand Yes
F87 150.00 Silty clay, fine sand, medium sand, gravelly sand, Yes Soil sample
sandy gravel layer
88 100.20 Loess-like soil, silty clay, medium sand, coarse o
sand, gravelly sand
F89 100.20  Silty clay, fine sand, medium sand, coarse sand Yes
F90 150.00  Silty clay, fine sand, medium sand, coarse sand Yes Yes Soil sample
Fo1 100.00  Silty clay, fine sand, medium sand Yes Soil sample
F92 100.00  Silty clay, medium sand Yes Yes Soil sample
F93 150.40 Silty clay, fine sand, medium sand, coarse sand, Yes
sandy gravel layer
F95 100.20  Silty clay, fine sand, medium sand Yes
Fo6 150.30  Silty clay, fine sand, medium sand, coarse sand Yes
F97 100.50 Loess-like soil, silty clay, medium sand, coarse Yes
sand
F98 100.50  Silty clay, fine sand, medium sand, coarse sand Yes
F99 100.10  Silty clay, fine sand, medium sand, coarse sand Yes
F100 100.10  Silty clay, medium sand, coarse sand Yes
F101 100.00  Silty clay, fine sand, medium sand Yes Soil sample
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Continued table 2
Ezfehole dB:;;?/zie Lithology recorded Logging MWD Testing
F102 100.00  Silty clay, fine sand, medium sand Yes
F103 100.20  Silty clay, fine sand, medium sand Yes
F104 150.00  Silty clay, fine sand, medium sand Yes Yes Soil sample
F105 100.40  Silty clay, fine sand, medium sand, coarse sand Yes Yes
F106 100.00 LJ;);sSse—lsil;;oil, silty clay, fine sand, medium sand, Soil sample

Table 3 Basic Information of Engineering Geological Boreholes in Yan’an
i?ieh()le dB:;:ﬁl/ﬁe Lithology recorded Logging MWD Testing
7K01 5230 Silty clay, sandy gravel layer, fine sandstone,
mudstone

ZK02 192.86 rsrﬂlt(}i/s:(l)i};, Scir;(jzegsrizitljzeer’ fine sandstone, Yes Yes Core sample
ZKO03 272.68 rsr;l;tc}l]sfcl)i);, iigrlzegsr;;itl;g:r’ fine sandstone, Yes Yes Core sample
ZK04 293.00  Fine sandstone, mudstone, coarse sandstone Yes Yes
ZKO05 214.00  Fine sandstone, mudstone, coarse sandstone Yes Core sample
ZK06 139.00  Sandy gravel layer, fine sandstone, mudstone Yes Yes Core sample
ZK07 202.00  Fine sandstone, mudstone, coarse sandstone Yes Yes
ZK08 56.80 rsnllllt(}llsfcl)i}; sandy gravel layer, fine sandstone,
ZK09 151.00  Loess, fine sandstone, mudstone, coarse sandstone Yes
ZK10 119.50  Fine sandstone, mudstone, coarse sandstone
ZK14 90.00 Loess, red clay, fine sandstone, mudstone Yes Soil sample
ZK15 99.00 Fine sandstone, mudstone, coarse sandstone Yes Core sample
ZK16 130.00  Fine sandstone, mudstone, coarse sandstone Core sample
ZK17 174.00  Fine sandstone, mudstone, coarse sandstone Yes Core sample
ZK18 92.00 Fine sandstone, mudstone, coarse sandstone
ZK19 120.00  Loess, red clay, coarse sandstone Yes
ZK21 118.00  Fine sandstone, mudstone, coarse sandstone Yes
7ZK22 98.00 Loess, fine sandstone, mudstone, coarse sandstone Yes
7K23 173.00 i{;:il ztlzz,e fine sandstone, mudstone, coarse Yes
ZK24 104.00  Loess Soil sample
ZK25 89.00 Loess, red clay
ZK26 64.00 Loess, red clay, fine sandstone, mudstone Soil sample
ZK27 123.00  Loess Soil sample
ZK28 108.00  Loess, red clay, fine sandstone, mudstone Soil sample
ZKP2-1 126.80  Loess, red clay, fine sandstone, mudstone
ZKP2-2 75.40 Red clay, fine sandstone, mudstone
ZKP2-3 50.00 Loess, fine sandstone, mudstone, coarse sandstone
ZKP3-1 117.00  Loess, red clay Soil sample
ZKP3-2 110.00  Loess, red clay, fine sandstone, mudstone Soil sample
ZKP3-3 131.50  Loess, red clay Soil sample
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Table 4 Basic information of Engineering Geological Boreholes in Shanyang

Borehole No. Borehole depth/m Lithology recorded Logging MWD Testing
Shanyang Middle

School ZK 1 20.00 Clay, coarse sand, sandy gravel layer Yes
Sh Middl

SCEEZ;H;( 3 1adie 20.00 Clay, coarse sand, sandy gravel layer Yes
Sh Middl

SCEZZ?I;( 4 19 20,00 Silty clay, clay, calcareous nodule Yes
Shanyang Middle 20.00 Clay, medium sand, coarse sand, Yes
School ZK5 sandy gravel layer

Qiaoergou ZK2 20.00 Diluvium layer, phyllite Yes
Qiaoergou ZK3 34.00 Diluvium caused by landslide, phyllite Yes
Qiaoergou ZK4 20.00 Diluvium layer, phyllite Yes
Qiaoergou ZK5 20.00 Diluvium layer, phyllite Yes

Table 5 Conditions Used to Determine Effective MWD Data During Extraction from
Initial Drilling Data
Displacement Rotational speed  Oil pressure

Drilling rig state

sensor C sensor R sensor P
Pressurized drilling C2-Cl<a R>0 P1>pP2
Drilling progresses
Non-pressurized drilling C2-C1=0 R>0 P1=P2=0
Hollow drilling C2—C1>a R>0 P1>P2
Other processes Re.m.ove drilling rod, install C2—C1=0 R=0 P1<P2
drilling rod

Notes: P1 and P2 refers to upper oil pressure and lower oil pressure, respectively. a refers to the
value determined based on the MWD data and drilling records and it differs between drilling in rocks and
drilling in soils.

Table 6 Basic Information of the Urban Underground Space Exploration in Xi’an

No. Method Measuring date ~ Workload Sampling interval/m
1 Multi-parameter comprehensive logging September 11-21 200 m 0.05

2 Microtremor array method October 11-14 16 points 100

3 High-density resistivity method October 19-22 201km 7

4 Shallow seismic prospecting October 14-28 1.8km 4

5 Geological radar method October 23-26 2.8 km 1

6 High-density resistivity method November 8-11 2.04km 5

parameters such as density, porosity and permeability. The strength of rocks or soil can be
calculated with acoustic interval transit time and density. The borehole data and their file
formats are shown in Table 8. As an example, the statistics of the logging results from the
engineering geological boreholes drilled in Yan’an is shown in Table 9.

The characteristics of the borehole logging curve of the Yan’an Formation can be seen in
Fig. 7. The values of the average strength index of the boreholes drilled in Yan’ an were
obtained by calculating and analyzing the acoustic logging data of these boreholes (Fig. 8). It
can be identified from the isoline map that the maximum of the average strength index is 26.69
MPa, corresponding to the borehole ZK04, and the minimum is 19.89 MPa, corresponding to
the borehole ZK02, with a general average strength index ranging from 30-15 MPa. Therefore,
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Fig. 5 Scheme of refined exploration of urban underground space in Xi’an
Table 7 Engineering Geological Borehole Data and Their File Formats
Data name File format
Stratigraphic Column of the Boreholes in Xi’an .dwg (CAD file)
Stratigraphic Column of the Boreholes in Yan’an .mpj (MapGIS file)

the engineering geological rock masses of Yan’an belong to soft socks.

3.3 Monitoring-While-Drilling (MWD)

The data obtained from MWD include drilling parameters such as borehole depth, drill
rod displacement, rotational speed of drill rod and oil pressure. The MWD data and their file
formats are shown in Table 10.

It can be observed from the MWD results (Fig. 9) of the borehole ZK07 drilled in the
Yan’an working area that the drilling speed varies with different strata. For instance, in the
Fuxian Formation, the mudstone was drilled at a higher speed than the fine-grained sandstone.
Furthermore, the drilling speed also differs in sandstone and mudstone of different ages. For
example, the sandstone and mudstone of the Fuxian Formation were drilled at a higher speed
than that of the Wayaobu Formation.

It can be observed from the MWD results (Fig. 10) of the borehole ZK19 drilled in Yan’
an working area that the drilling speed varies with different strata. For example, the drilling
speed in loess is higher than that in strongly weathered sandstone and mudstone. Moreover, the
drilling speed varies with different ages in the loess. In detail, the earlier the loess age, the

lower the drilling speed.

3.4 Testing

The testing data were obtained from the core samples and soil samples. The former
includes sampling horizon, compressive strength, elastic modulus and cohesion, and the later
includes sampling horizon, moisture content, pore ratio, coefficient of collapsibility and
cohesion. All the data are in the format of .xls. The statistics of the test results of the physical
and mechanical indices of the soil samples and cores taken from the boreholes in Yan’an are

shown in Tables 11-13.
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3.5 Ground Geophysical Exploration

The seismic velocity, resistivity, radar and seismic reflection profiles were developed by
processing the data obtained by the microtremor array method, high-density resistivity method,
geological radar method and shallow seismic prospecting respectively. The folders of the
geophysical prospecting data contain the measuring line distribution maps, technical
explanations, working reports and comprehensive profiles.

The data obtained from ground geophysical prospecting include depth, apparent
resistivity, reflection records of the geological radar method, reflection records of the shallow

seismic prospecting and records of the microtremor array method. The initial data obtained
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Fig. 6 The Comprehenswe Stratlgraphlc Column of the ZK10 in Yan’an Work Area

Table 8 Logging Data of Boreholes and Their File Formats

Data name File format
Initial data txt
Logging curve, comparison diagram .mpj (Mapgis file)

Isoline map Jpg
Summary of logging of single boreholes .doc

Technical description, report .doc, .pdf

from each method were in different formats and were all analyzed with professional software.
As a result, corresponding resistivity, geological radar, seismic reflection and transverse wave
velocity profiles were achieved. Furthermore, these profiles were concentrated and compared
with borehole data and were then saved as .jpg files. The results of the refined exploration of
urban underground space in Xi’an are shown in Fig. |1, which contains the profiles obtained

from the high-density resistivity method, shallow seismic prospecting and the microtremor
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Table 9 Statistics of Logging Results from Engineering Geological Boreholes in Yan’an

Apparent Density/  Natural gamma Porosity/  Permeability/
Horizon Lithology resistivity/Q.m _ (g/em’)  ray/API % md '
Average Average  Average Average  Average
Silty clay 60.08 2.13 111.48 10.11 13.36
Silty soil 108.12 1.95 109.62 18.58 12.40
Quaternary Silty sand 21.60 2.10 92.40 10.01 12.02
Q Fine sand 108.04 2.03 81.30 10.96 11.24
Gravel 136.23 2.48 5430 15.22 12.25
Loess 140.16 1.98 113.04 16.99 15.16
Sandy mudstone  33.62 2.26 121.58 8.41 10.59
Fine-grained 40.74 2.28 10631 6.13 12.62
sandstone
Mudstone 21.50 237 167.82 7.50 13.52
Medium-grained
Iy CCUM-ErMee 33 62 226 121.58 8.41 10.59
sandstone
Siltstone 31.84 2.40 130.50 7.00 11.24
Fine conglomerate 37.56 2.21 82.81 9.20 10.25
Coarse-grained ) 55 2.07 56.56 10.26 9.56
sandstone
Sandy mudstone  31.53 2.26 155.29 8.38 10.93
Mudstone 21.22 233 160.82 9.60 10.15
Coarse-grained ¢ /s 233 58.15 9.82 9.57
sandstone
ine-grained 60.81 230 93.72 9.24 10.18
Jzyl sandstone .
Medium-grained 5 231 79.19 9.27 10.60
sandstone
Siltstone 46.29 2.46 103.01 13.25 11.34
Fine conglomerate 226.96 241 43.20 13.10 11.24
Medi
edium 53.86 2.44 85.37 7.42 11.17
conglomerate
Mudstone 15.32 2.43 173.38 8.31 11.42
Sandy mudstone  26.88 2.41 130.50 6.22 10.81
Coarse-grained ¢ 2.49 60.62 14.62 9.61
I sa}ndston.e
Fine-grained 2536 2.49 118.32 12.62 10.53
sandstone
Medium-grained . ; 237 106.68 11.15 9.84
sandstone
Siltstone 31.12 2.51 143.58 9.05 9.55
Mudstone 26.29 2.46 184.23 10.82 10.08
Sandy mudstone  41.05 2.45 163.14 9.73 9.78
Medium-grained o /¢ 2.50 82.99 13.04 9.50
sandstone
e o,
Tow ine-grained 67.70 2.49 110.10 12.83 10.65
sandstone
Carbonaceous 5 <4 1.93 178.53 9.26 9.53
mudstone
Argillaceous 4291 2.45 164.40 8.53 9.83
siltstone
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in the Yan’an Formation
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Table 10 MWD Data and Their File Formats

Data name File format
Initial data xt

Analytical result xls

MWD parameter curve sif (surfer file)

Technical man
- .:' R o
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Fig. 9 MWD Result Curve and Stratigraphic Comparison of the Borehole ZK07 in Yan’an
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Fig. 10 MWD result curve and stratigraphic comparison of the borehole ZK19 in Yan’an

array method.

Based on multi-parameter geophysical logging data as well as the data of geophysical
prospecting, the strata of urban underground space in Xi’an are as follows, according to the
comprehensive interpretation of the profiles.

Member at the depth of 0.00—17.40 m: interbeds consisting of fine, medium, silty and

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



All-Element Dataset of Combined Exploration of Urban Underground

Spaces with Strong Interference

SCIENTIFIC DATA & DISCOVERY(S)

pze  810C £00°0 30°0 90  TOl 681  £€06T  9SSL  LISO 781 761 6611 uea
0vc SO 2000 200 LS50 I'6 891 6T 699  HH0 8.1 ¢'L1 L0'L uN
£
SvS  80Sh 5000 7o 1o LI Tl Log 916 8190 881 60T 09°LI xey PP
Kouanbaiy
b b b b b b b b ¢ b ¢ p P s
. . . . . . . . . . . . uoneLeA
¥2'0 £v0 £v0 611 1o %00  L00 810 710 500 500 070, aronga0s
9L €61 90°0 000 vTO  vL0 16T 6Tl 600 80 60 N
PIEPUEIS $590[
1867 Iv'Sk €100 €10 LU0 L1 9VLL 916 6L L0 091 061 6€8I WON ool
o€l 801 00°0 L0°0 00 UL 991 €t 08¢ 8K0 g€l 891 6b uN SIPPIAL
0'st 8L 8L0°0 90 60 0T 6Ll 66T 086 1860 181 01z 97T XeIN
Kouanbaiy
09 09 a4 9zl 62l 8zl 8zl 9zl 74 B4 L2 L2 T s
. . . . . . . . . . . uoneLeA
700 0v'0 0 b0 100 200 b0 L1°0 80°0 01’0 3£0, 0 1uorongoos
€5 geel 80°0 €0 T0  L¥0 oLl 910 'l 9 Loy oneep
PIEPUEIS $S90[
Ve pSEE SL0'0 61°0 686  SI'LL  SI'LT  988¢ 460 I'vl 6S1 LTl WON L orsiord
gs1 1'ee 0£0°0 10 0> 6 L9 9T 0sT 190 bl el 0'€ N e
TTe 19 660°0 70 wo 011 Sl TST 09, I€T 891 61 T0z Xep
Kouanbaiy
8 g SI 62 o€ o€ o€ o€ 62 62 62 62 0f  sumg
o/3[3ue edIN % weNY/
K d - e .
o oy /TR0 mmud by 0TS O wgew e B TR sdfan  oN e
oy W00 JoWR0UG0D T Aupmbry onselg omseid  pmbry [ Tl 4 fag MERRMIN amisiony

ug ue X ur Ae[D) pay PUE SSIOT Y} JO SIIPU] [EIIUBYIIA] PUE [8IISAYJ ) JO SINSIY IS, JO SanspeIS [ dqel

http://geodb.cgs.gov.cn GEOLOGY IN CHINA 2019, Vol.46 Supp.(2) | 61



All-Element Dataset of Combined Exploration of Urban Underground

GEOLOGY IN CHINA Spaces with Strong Interference

ity profile of frotting exploration
63 2 e e G e

v ey e I 3 G

Fine sand
Siley sail
Meditm sand
[T sity simdy sof

i Coarse sund
[ ] aren rilled with waste
B waer rich Layer

fion prolile

Fig. 11 Comprehensive profiles of underground space exploration in Xi’an
and interpretation results

Table 12  Statistics of Test Results of Physical and Mechanical Indices of Sandstone in Yan’an

Statistic index Statistic Max. Min. Mean Star}da}rd Coefﬁ.ciént
number deviation  of variation
Saturated unit weight/g.cm% 36 2.72 2.66 2.68 0.02 0.01
Specific gravity 36 2.54 2.23 2.31 0.09 0.03
Normal water absorption 36 6.92 6.26 6.53 0.22 0.03
Softening coefficient 36 0.72 0.57 0.67 0.05 0.11
Tensile strength/MPa 36 24 1.5 1.97 0.28 0.14
Uniaxial compressive \Divr:ter 36 75.1 43.0 61.2 10.9 0.20
strength/MPa saturated 36 513 282 412 9.07 0.22
Elastic modulus/MPa 36 4583 3865 4203 2334 0.10
Poisson’s ratio 36 0.26 0.17 0.22 0.03 0.12
Cohesion/MPa 36 4.6 3.9 4.23 0.24 0.10
Inner friction angle/° 36 435 40.0 41.6 1.00 0.02

Table 13 Statistics of Test Results of Physical and Mechanical Indices of Mudstone in Yan’an

Statistic index Statistic Max. Min. Mean Star?da}rd Coefﬁ‘mént
number deviation  of variation
o ) Dry 33 1.336 0.747 0.944 0.15 0.16
Uniaxial compressive
trength/MPa Water
streng saturated 33 0.774 0.311 0.502 0.16 0.31
Elastic modulus/MPa 33 9.8 6.86 7.26 2.08 0.25
Poisson’s ratio 33 0.30 0.25 0.26 0.04 0.13
Cohesion/kPa 33 71.1 16.7 53.85 3.8 0.21
Inner friction angle/° 33 35 21 26 1.0 0.16

coarse sand. This member features high resistivity, negatively abnormal spontaneous potential,
and low acoustic wave speed. Therefore, it can be inferred that this member is medium dense.
Additionally, the part at the depth 0of 9.35-17.40 m is a weak aquifer:

Member at the depth of 17.40—19.35 m: silty clay. This member features low resistivity,
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slightly high acoustic-wave speed and spontaneous potential without any significant anomalies.
Therefore, it can be inferred that this member is dense.

Member at the depth of 19.35-73.10 m: interbeds consisting of medium sand and fine
sand, sandwiched with rounded gravels. This member features high resistivity and slightly high
acoustic-wave speed. Therefore, it can be inferred that this member is dense.

Member at the depth of 73.10-76.50 m: silty clay interbedded with medium sand. This
member features low resistivity locally, slightly high acoustic-wave speed and spontaneous
potential without any significant anomalies. Therefore, it can be inferred that this member is
dense.

Member at the depth of 76.50—84.85 m: medium sand. This member is a strong aquifer
and features medium - low resistivity, high acoustic-wave speed and negative abnormal
spontaneous potential. Therefore, it can be inferred that this member is hard with uniform
particle size but large porosity.

Member at the depth of 84.85-87.55 m: silty clay interbedded with fine sand. This
member features low resistivity and slightly high acoustic-wave speed. Therefore, it can be
inferred that this member is dense.

Member at the depth of 87.55-95.00 m: fine and medium sands are interbedded with each
other, medium resistivity, higher acoustic-wave speed and spontaneous potential without any
discernable anomalies. Therefore, it can be inferred that this member is dense.

Member at the depth of 95.00—-124.00 m: medium sand. This member features low —
medium resistivity, high acoustic-wave speed and spontaneous potential without any distinct

anomalies. Therefore, it can be inferred that this member is dense.

4 Data Quality Control and Assessment

The engineering geological drilling, sampling and testing were carried out in accordance
with DZ/T 0017—1991 Specifications for Engineering Geological Drilling, GB/T 50123—1999
Standard for Geotechnical Test Methods, GB 50021-2009 Code for Investigation of
Geotechnical Engineering and DD 2019-06 Technical Specifications for Engineering
Geological Survey (1 : 50 000). All relevant information was recorded into data tables and
checked daily. Multi-parameter logging was conducted according to applicable specifications
(DZ/T 0181-1997 Specifications for Hydrological Logging). The urban underground space
was explored with proper geophysical methods. All the methods were implemented in
accordance with applicable specifications (CJJ 7-2007 Code for Engineering Geophysical
Prospecting and Testing in City) and relevant data were processed by professional staff. Since
MWD technology is currently not well developed, and so there are no related specifications
available. However, the data acquisition and processing of MWD was conducted according to

existing research results.

5 Value of the Data
Influenced by the physical field with strong interference, complex geological

environmental conditions and existing city buildings, there is still neither any mature theory on
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or any developed technology for urban underground space exploration. Meanwhile, traditional
methods and the current geological survey fail to fully satisfy the demand for the assessment
and development and utilization planning of urban underground space resources. Therefore,
during the development of the Dataset, MWD technology was introduced in loose Quaternary
sediment strata and 13 parameters including natural gamma-ray, spontaneous potential,
density, acoustic interval transit time, dual laterolog resistivity, polarizability, magnetic
susceptibility, gamma-ray spectrometry and well temperature, diameter and deviation were
selected for in-hole geophysical prospecting. In this way, a combined method of underground
space exploration that overcomes strong interference was established; since it integrates
drilling with MWD, ground geophysical prospecting with in-hole geophysical prospecting and
in-situ tests with indoor tests; with the added benefit of obtaining valuable data. Furthermore,
the working areas of the Dataset cover the Qinba Mountains, the Guanzhong Basin, and the
Loess Plateau in Shaanxi Province and, therefore, the data in the Dataset is typical. The data
obtained is vital for the quality assessment of rock and soil masses, the establishment of 3D all-
element urban geological models, the assessment of underground space resources, the research
on the coupling relationship between the quality and physical properties of rock and soil

masses and the practice and scientific research of urban geology and geotechnical engineering.

6 Conclusion

The Dataset covers the Qinling Mountains, the Guanzhong Basin, and the Loess Plateau
in Shaanxi Province. It consists of five folders that are used to store the geotechnical drilling,
testing, multi-parameter logging, MWD and ground geophysical prospecting data. In detail, the
data involves 144 engineering geological boreholes, 672 testing samples, 111 boreholes for the
geophysical prospecting of 13 parameters, 36 MWD boreholes, 5 profiles of ground
geophysical prospecting via 4 methods. In total, the Dataset consists of 968 sets of data and 3
664 files in the format of .jpg, .xls, .doc, .mpj and .dwg.

The data of boreholes include drilling date, borehole depth, stratigraphic lithologic
description, sub-layer No., sub-layer depth and sampling depth; the data of logging include
natural gamma-ray, spontaneous potential, density, acoustic interval transit time, dual laterolog
resistivity, polarizability, magnetic susceptibility, gamma-ray spectrometry, the well
temperature, diameter and deviation; the data of MWD include measuring date, drilling
roundtrip, length of added drill rod, borehole depth, cylinder displacement, rotational speed of
drill rod, oil pressure and torsion pressure. The data obtained from testing consist of core and
soil sample data. The former includes moisture content, natural density, cohesion, inner friction
angle, coefficient of self-weight collapsibility and specific surface area and the later includes
acoustic velocity and uniaxial compressive strength. The data of ground geophysical
prospecting include prospecting method, collating unit, number of measuring points, length of
measuring line and sampling interval. This Dataset can be applied to the quality assessment of
rock and soil masses, the establishment of 3D urban geological all-element models, the
assessment of underground space resources, the research on the coupling relationship. between

the quality and physical-property-related parameters of rock and soil masses and the practice
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and scientific research of urban geology and geotechnical engineering.

During the geological survey of the Dataset, a combination of multi-parameter exploration
technologies for urban geology and underground space with strong interference has been
gradually established and a wealth of valuable data has been accumulated. In view of our
limited energy and capabilities and also the public-welfare-oriented requirements of geological
work, we provide all the data and information to the public, without any reservation, for the
purpose of data sharing, in hope that the experts and scholars at home and abroad will study
them cooperatively.
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