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The data presented in this article pertain to field records of
EPB shield machine in Metro Line No. 5 in Tianjin, China.
Field performance of shield machine (cutterhead, screw ma-
chine, and shield advancing) are shown in the figures. Specif-
ically, the database consists of the main parameters for shield
tunnelling including cutterhead rotation speed, cutterhead
torque, screw machine rotation speed, screw machine torque,
shield thrust, and shield advance rate. In addition, the calcu-
lation process of energy consumption and variation index R2
during the tunnelling are displayed. The value of the dataset
is the consideration of silt or clay soil encountered in the
shield tunnelling area including the proportion of soils, grain
gradation, and effects on performance and energy consump-
tion of different parts in shield machine. These field data are
applied to evaluate the construction efficiency in the article

DOI of original article: 10.1016/j.tust.2021.103917
* Corresponding author. College of Engineering, Shantou University, Shantou, Guangdong 515063, China
E-mail addresses: shensl@stu.edu.cn, shuilong.shen@rmit.edu.au (S.-L. Shen).

1 ORCID: 0000-0002-5610-7988
2 ORCID: 0000-0001-5209-5169

https://doi.org/10.1016/j.dib.2021.107103

2352-3409/© 2021 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY license

(http://creativecommons.org/licenses/by/4.0/)


https://doi.org/10.1016/j.dib.2021.107103
http://www.ScienceDirect.com
http://www.elsevier.com/locate/dib
http://crossmark.crossref.org/dialog/?doi=10.1016/j.dib.2021.107103&domain=pdf
https://doi.org/10.1016/j.tust.2021.103917
mailto:shensl@stu.edu.cn
mailto:shuilong.shen@rmit.edu.au
https://doi.org/10.1016/j.dib.2021.107103
http://creativecommons.org/licenses/by/4.0/

T. Yan, S.-L. Shen and A. Zhou et al./Data in Brief 36 (2021) 107103

titled “Construction efficiency of shield tunnelling through
soft deposit in Tianjin” [1].

© 2021 The Authors. Published by Elsevier Inc.
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Specifications Table

Subject area

More specific subject area
Type of data

How data was acquired
Data format
Parameters for data
collection

Description of data
collection

Data source location
Data accessibility

Related research article

Civil engineering

Geotechnical engineering

Table, Figure

Field data and mathematical calculation

Raw, analysed

The field data were collected in each segment during shield tunnelling by time
with the sensors on the shield.

The energy consumption and variation index were necessary to be calculated
in each segment to analyse the construction efficiency of shield.

Tianjin City, China

Data are included in this article and supplementary material in Mendeley Data.
doi: http://dx.doi.org/10.17632/r77nc3ft87.1.

Yan, T, Shen, S.L., Zhou, A., Lyu, H.M. Construction efficiency during shield

tunnelling in soft deposit of Tianjin, China. Tunnelling and Underground Space
Technology, doi: https://doi.org/10.1016/j.tust.2021.103917.

Value of the Data

+ The data of shield parameters can be used to analyse the working performance of shield
tunnelling.

» The data of energy consumption during tunnelling process can be used to evaluate shield
construction efficiency.

« The calculated variation index of shield tunnelling parameters expresses adaptability of shield
tunnelling machine to the soil during tunnelling process.

« The calculation process can help researchers to understand the application of variation index.

+ The steps of soil classification algorithm can help researchers to understand the process and
the application of K-means algorithm.

1. Data Description

The data presented here (See Figs. 1-4) was drawn by initial field data from the shield. Ac-
cording to the width of a single segment, seven typical sections with a width of 1.5 m were
selected from the boreholes along the design alignment. The soils samples were extracted from
the boreholes and tested in the laboratory to obtain their physical and mechanical character-
istics. The effective advancement time for each section was approximately 30 min. Each point
represented the real-time parameter of the shield machine. These field data were used to evalu-
ate shield construction efficiency and adaptability of shield machine to the soil during tunnelling
process. Based on the original data, the energy consumption of shield and variation index during
tunnelling are calculated in the supplementary material.

The performance of the cutterhead rotation speed and torque with the advancement time of
a segment in different sections are presented in Fig. 1a and b, respectively.

The advance rate and thrust of the shield machine during tunnelling through the respective
sections is presented in Fig. 2a and b.
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Fig. 1. Variations in cutting parameters of cutterhead: (a) real-time cutterheard rotation speed in different sections,
(b) real-time cutterheard torque in different sections.

As shown in Fig. 3a and b, the rotation speed and torque of the screw machine were drawn
with advancement time at different sections.

The variations in the total energy consumption with time in different sections are presented
in Fig. 4. The total energy consumption in Sections 1-4 varied between 100 and 250 kW. The
range was lower than that for Sections 5-7 (between 350 and 600 kW). In addition, the fluctu-
ations in the total energy consumption for Sections 1-4 were less than those for Sections 5-7.
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Fig. 2. Variations in advancement parameters of shield: (a) real-time advance rate in different sections, (b) real-time
thrust in different sections.

2. Experimental Design, Materials and Methods

The main energy consumption part of the shield tunnelling includes cutterhead cutting soil,
shield advance and screw conveying [1,2]. The torque and rotation speed can be used to calculate
the energy consumption of cutterhead and screw machine [3]. The thrust force and advance
rate can be used to calculate the energy consumption of shield advancing. The variation index
reflects the degree of deviation between measured and expected values via a calculation of the
distance I; from the measurement point to average point, which is like a variance in statistics. In
addition, the parameters of shield machine can be processed and input into the soil classification
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Fig. 3. Variations of screw machine parameters: (a) real-time rotation speed in different sections, (b) real-time torque
in different sections.

algorithm to establish a soil classification model. Then, the operation data of the shield machines
will be averaged in each ring and used to identify the soil types.

Table 1 gives an example of calculation process of energy consumption and variation index
to help researchers to understand the calculation process of energy consumption and variation
index. Energy consumption was calculated in terms of cutterhead rotation speed (n) and torque
(T). Variation index was calculated according to maximum value, average value, and the number
of cutterhead rotation speed (n) and torque (T). Table 2 presents the steps of soil classifica-
tion algorithm including: (1) to select K cluster centres randomly; (2) to calculate the distance



Table 1

Example of energy consumption and variation index calculation process.

n (rpm) T (x 10° kNem) Energy consumption (kW) Variation index

1 114379 112014 P= 200379112014 103 ~ 134.10 h= \/ (LM79-L144272 2 | (112014-0.748838 )2 . 0 33148
2 114554 0.73108 P 2XTxLISS0T308 103 ~ 87,66 I = \/(1 14271144272 )2 + (084236048835 )2 ~ 0.09507
3 114392 0.65034 =21 1439x065034 103 ~ 77.87 Iy = \/ (1139211442722 | (0.65034-0.7148838 )% +, 0 03793
4 11427 0.64236 p= 2T LIT:06824 103 ~ 76,83 = \/( L1471 144272 )2 + (0842360748838 )2 ~ 0.09507
5 114541 0.60027 P=2m.14541x06003 103 » 71.97 Is = \/ (LMES-L172 )2 | (0.60027-0748838 )2 . () 13264
max 114554 112014 1341 R2 = WBBHEE) _ 0 03612

average 1.144272 0.748838 89.686

€01201 (120Z) 9¢€ Joug ut pIng /v 33 NoOYZ 'y pup uays I-'s ‘uvk 'L
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Table 2
The steps of the soil classification algorithm.

Algorithm: The calculation process of K-means algorithm for soil classification [1]

Input: dataset was processed from original data{x", n = 1, 2, ..., N}, where N is the number of samples, the dataset
contains three columns: lining ring number, TPI, and FPL [1]

1: Select K cluster centres randomly

2: Calculate the distance between each point and cluster centres:

D) = v/ (% —x)* + (e — y1)°

where (x., y.) are the coordinates of cluster centre; (x;, y;)are the coordinates of sample point. x is the sample point.
3: Assign the points to the categories with the smallest distance

4: Recalculate the cluster centres for each category:

Hi= \c]ﬁ erc, X

where w; is the cluster centre of category; C; is the i category; x is the sample point in G;.

5: Repeat step (3) and step (4) until the cluster centres do not change

Output: the category of each sample point.

between each point and cluster centres; (3) to assign the points to the categories with the small-
est distance; (4) to recalculate the cluster centres for each category; (5) to repeat step (3) and
step (4) until the cluster centres do not change.
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