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Highway tunnel surrounding rock cloud grading system
based on MySQL database

LIU Hou-xiang, JIANG Ting-ting, LI Yi-cheng
(School of Civil Engineering, Changsha University of Science and Technology, Changsha 410114, China)

Abstract: To improve the traditional data management method of surrounding rock cloud
classification system of highway tunnels, the MySQL is introduces database into the design
of the cloud grading system. The system uses a relational database, E-R modeltodesign con-
ceptual structure, and describes four specific entities and one-to-one, one-to-many relation-
ship between entities. So that it is realized to store, modify and delete MySQL database in
the integrated development environment of Wamp, and convenient to use PHP technology
to establish a dynamic interactive Web system, and implemented using a Web browser to
access the MySQL database. With an example, this paper achieved using MySQL database to
manage the data of surrounding rock cloud classification system of highway tunnels and
quering related information, surrounding rock level and construction methodsquickly
through Web pages. The example shows that using MySQIL to manage and transport data

has achieved good results in the data management in the surrounding rock cloud classifica-

tion system of highway tunnels, accelerated the development of cloud classification system,
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and verified that MySQL database is the foundation and guarantee for the development of
surrounding rock cloud classification system of highway tunnels.
Key words: highway tunnel; surrounding rock classification; MySQL database; PHP lan-

guage; cloud grading system; Web server
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Table 1 Surrounding rock indicator data sheet
id int 11 NOT NULL
zzmzh varchar 255 NULL
dzky tinyint 4 NULL
ytwzx decimal 10 NULL
dxsxz decimal 10 NULL
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bt BT decimal 10 NULL
wydj char 10 NULL
rock, 3 o
3 MySQL :
3.1 MySQL
ySQ My SQL_ £ 1t *
Ji L F% SSL SSH HTTP
A o
y MySQL s g, localhos
e 3306
. R JH P4 oot
i
, ) {77 85 1
MySQL
, ISP Web s
R s P e | wun
TELNET SSH s
2 MySQL
MySQL. MySQL bin
ySQ ySQ ’ Fig. 2 MySQL database login interface
winmysqgladmin.exe,
) bin S WA <
)
mysql.exe, , BRI 4« rock
IR utf8——UTF-8 Unicode
’ Wamp S A ulls._general. o/ RN
Navicat,
Navicat o
Navicat, 2 R
root ErEn T
b
3
b o
Fig. 3 Build database interface
3.2
MYSQL ’ ’
Wamp Navicat ’ ’
. rock Navicat data, 4
mysql ’ ’

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



16 1 . MySQL 61

o ’ o
+ date @rock (S45) - % - Nevicat Premium ’
we =B kme T2 B0 B
E = m .
M.a BE % S e 1
= = wE Ex w4 = EE &% 0 8D
v Vs RN 7 cots @rock @R °

information schema

sl = SmmBesBoey JEnEn dEE CiEBEY IR 4B VTR
performarce schema gy zm s mAE BE MR SQUFE

v Ero
M

E= % Fom K /M R null data @rock (B4R - % - Navicat Premium - o X
rid int 11 0 21 x4 =E M@ IR B0 %
zemzh varchar 255 0 E .4 EE 85 8 B R
daky varchar 255 0 = mE ® am w =  em
o varchs 255 0 i | e o @rock [
e e w0 H B Bt s ,
! mysql = Fews  B&E - =3 B . .
Jjgmez varchar 255 0 E ve :J;(rlmman(e schema ld szzh dey ylVVZX dXSXZ jgmez tl”y] hl Wyd_] N
ol varchar »s 05 Mt * 1 ZKI3+835 45 0025 01 05 0.1 0456 IT
bt varchar 255—0 0 e 2 7ZK13+724 45 0011 025 08 04 0325 V
wydj varchar 2550 ) B 3 ZK09+971 45 0.0102 025 06 0.2 0.267 IV
b5 4 7K09+075 45 0024 01 05 0.1 0432 Il
i 5 7ZKO7+808 60 0023 0 02 03 0425 I
[ 6 ZKO7+900 12 00027 0.5 03 02 0261 V
4 " 7 ZK10+502 30 0013 025 05 0.1 0243 V
8 ZK10+507 29 0014 025 02 0.1 0252 V
9 YKI0+503 68 0023 0 04 0.1 0416 Il
; . . 10 YK10+525 53 0015 0.1 06 04 0378
Fig. 4 Data table structure 11 YKI0+568 45 0021 01 0.1 02 0369 II
12 YKI10+570 53 0024 0.1 02 0.1 0367 Il
K M 13 YKI0+556 45 0014 025 03 03 0271 R
14 YK10+562 56 0013 0.1 02 02 0346
’ roc ySQL 15 YK10+568 55 0001 028 02 02 0291 IV
16 YKI10+158 45 0012 025 05 0.1 0295 IV
. , 17 YK10+185 40 0014 025 08 03 0262
18 ZK9+795 45 0014 0.1 04 04 0295 IV
19 YK10+166 45 0013 025 07 02 0368 IV
. , 20 YK9+801 55 0014 01 02 02 0352 IV
21 YKI0+150 55 0013 01 01 01 0355 IV
22 YK9+818 55 0014 0.1 0.1 03 0281 IV /
' ce LG i |
o SELECT * FROM 'data’ LIMIT 0, 1000 FIZCRHVPHTER
3.3
5
Navicat Fig. 5 Data storage
: , SQL o
MySQL mysqldump
“:
SQL y insert”
b
, :insert into table (colum-

. Mysql dump
nA, columnB,columnC) values (‘valuel’, ‘val-

SQL .sql
ue2’ ,[ NULLD, values
° A » Mysql dump
’ ’ : Mysql dump[options ] <C >
NULL ’ (< >, )
rock . excel ’ Navi;at
2003 . Navicat rock X i
data , sQL . rock
excel sheetl ’ data » Navicat rock
’ data. data (
rock ° 6 ), data.sql .
o o 3.5 PHP MySQL
3.4 MySQL
) PHP
( ) . PHP
, N N , Web )
, o Web , Web

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



62

( ) 2019 3
PHP ,
, 4
[12]
data @rock (G - % - Navieat Premium - o X ’
it &% wEx IR EBO WA
B 1 = . 7 o
i @3%REECHEE 2 875 m, 2 860 m
=3 ol = wE i Lid i i L] e L=
L -mm@mn(msm 8 , ,
mysal B Twe Eus HEARS .
V;:[{“’““‘”“*'“ id szzh dzky ytwzx dxsxz jemez tryl bt wydj s 400~600 m,
' 1 ZKI34835 45 0025 0.1 05 0.1 0456 I
“2724 45 0011 025 08 04 0325 V
Uty 971 45 00102 025 06 02 0267 IV 180 m
75 45 0024 01 05 0.1 0432 I
808 60 0023 0 02 03 0425 I
900 12 00027 05 03 020261 V ( \
502 30 0013 025 05 0.1 0243 V
507 29 0014 025 02 0. 0252 V
fjm 503 68 0023 0 04 0.1 0416 II N N N )
525 53 0015 01 06 04 0378 II
s Yy 568 45 0021 01 0.1 02 0369 I
fi] 570 53 0024 01 02 0.1 0367 I . . o
"‘M!* 556 45 0014 025 03 03 0271 IV
S b b Bhen o
g ol & dlamy
b 1 1 8 2 HATLAD
@‘JE?T?H%H‘E%‘T - g g .2 0. V
01 55 0014 01 02 020352 IV
i 150 55 0013 01 01 010355 IV GUI C++ ’
T ykoesl18 55 0014 01 0.0 03 0281 IV
S‘ElE-CT‘FRD:II‘:B[&‘UMITG,‘WG H"%;ﬁ'{,’%‘zg;);ﬁo‘ﬁmz h °
) 8 o
6 data
Fig. 6 Backup data table H#Iﬁ‘jg I ]
PHP PHP [ AT W 0 AT U R AT U |
o PHP 4&
; Web | PSRRI GRSRE
o PHP s HT- {;
| ARE A A E SO T |
TP 0 Web 4;
: | A SR |
st ’ I
. ; | 0 B G T L) B T (R 2
. Web HTML
8
’ ° Fig. 8 System software structure
PHP, PHP
. PHP HTML 4.1
, PHP Web WlndOWS )
. 7 , ,PHP > > °
(PHP Preprocessor) PHP > > > > >
. HTML . 7 . 9
“ ”»
b
Web i %2 B I R 45
o ’
e Web It 55 2 {0 #1S PHP Fikk
IS e A . [
ok - . PR %5 2817
d PHP $123h 25 T o i s fFR%H 1.
VU5 28 Web JIR 55 %
Web i 5 %] | PHP kb 1 7% . [1—81 .
b G 4 845 GUR I (37 44 9 PHP), 3¢ PHP B b 38 2 b 3 4.2
7 PHP
Fig. 7 PHP script workflow N R N s

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



16 1 , MySQL 63
N 4.3
’ Y
¢ 10 . , X
’ A} o ° (
o N N )| BQ.Q.RMR
N N o N
( 11 ). ,
@ nosart ') T T . - —r—— =re) 12
X RE Be IR ERRS FREE e ~ ’ °
NS ODE0RE 1 2
[ARE | [ BT (R DI # ’ ’
i A T i (e
— L) TR | [ A [GEIES R , 3 .4
Y] SRR (e -
BT WAL B - .
ST
AR K1 >
] W] Bl - e S - —rey
R VT Wiy Wit2 - jmng EVGMFS‘EE%; e -
HH%M| B3 - e
BRmEEEL &A1 - }”%M RO R 2
e GREE %3 - SRR TR TIL h g o
HIEE = [—am B K -
B A T 00 Lt ; =
Rk -_ PR WRIRLE | REAT -
e p ) B g RV Vo DR e -
3 B e
) N wEAK £ -
P ﬁ 5 3 U BEEE K -
i . 3 1
9 ’. \ REUIEES Boam | R -
[ ZFa A\ EETIET
N s R -
1  HbHEE{E 4 SARE 4 J
p ¥ R g el NI
% o HFK | W -
r———— - WL i -
TIFE & A | % | Al
RN
12
Fig. 12 Surrounding rock classification module
— A A TR
4.4
SR A e 0.00
AW ) 0.40
W A 000
% 0.02
(A7 I Ll .
VTR 23
b Y
10
o
Fig. 10 Geotechnical identification interface
PHP Web
& xRE p— o 5 [
B o 13
EARER N S
BBV O GIET Y
o
25 1% -
MRS | | IR 4.5
2B bR
R BEOHRAE
b
y TR 3
ik KGR . . o ,
IEON: S
/NG 5 L 3. sql .
UAINEISE NDEAY S
- ’
PRAF I ]
’ o b

11

Fig. 11 Fracture identification interface

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



64

) 2019 3

% jieguochdli

1 [ 2 ]
[EE S
IERRAL L BE AT
MALFREE R Ktk
REEE o
IR TG
B BR
SRR s
AEHETE.. & T
BT e i
LAY/ S F 3
EUA R (A

o

Bl 3 AR 5 %
B IEJF (9 il 53 %

ANl AR il

[ »@ e
OBEEHMNAEN @ % FHfESai OHAEAN
7K08+873 |
T ifl |
S| TR | R R I IR DR | RR | SRRhET A R e M ROKE | i R | RO BT fi [ &
WES | AFR | BFIR) (RO RBE (B KU | M | JESRE | MEREL iERH BIERE | W IE R e
M| 2014- | | EREE 256%
7K08+873 B |02—22 i ik 2 |192kb 768 42 0.004 0.1 0.7 0.3 0325 VI
5
5 5 BV EN S AR
PAHERR 1R A R 2 R T A B L | R S B RN 0 S e R -
Vi 1 3::3.CD T 3% BERR I L SUR T A7 T, | BT AR, 5 A 10— AT R, 22 B R S
2.0 3. = e 43 2B il vk [65] 599 242 (R 326, TOU) i S 1 05 + B i I
13
Fig. 13 Rating and query results
[A].
5 [C].
,2012:56-60.
1) , HAO Yugiang, ZHAO Dong-ping. Discussion on
MySQL X optimization of construction technology for mountain
tunnel[ AJ. Proceedings of the 17th Annual Meeting
ER ’ of the 15th Annual eeting of the China Civil Engi-
’ ' neering Society and the Tunnel and Underground En-
° gineering Branch [ C]. Chengdu: China Railway
2) MySQL Southwest Research Institute Co LTD,2012.56-60.
., Wamp Navicat ,2013.
N N s CHENG Fan-an. Research on road tunnel surround-
, ing rock classification expert system[ D]. Chengdu:
N R Chongqing University, 2013.
3) PHP PHP HT-  [3] [D].
ML Web 2017,
LI Wang-shi. Development and application of cloud
b
computing system of road tunnel surrounding rock
b
Classification[ D]. Changsha: Changsha University
’ of Science and Technology. 2017.
[4] ResNet
C ] Dl . ,2018.
[1] . ZHA Huan-yi. Development of classification system

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



16 1 . MySQL 65
of tunnel surrounding rock cloud based on ResNet [9] . . PHP
model[ D]. Changsha: Changsha University of Sci- [J]. ,2016(6) ;
ence and Technology. 2018. 251-253.

[5] PHP+ MySQL YANG Lirong, LI Wei. Development and imple-

[D]. ,2016. mentation of computer assisted instruction system

LUO Qi-giang. Design and implementation of college based on PHP language[J]. Automation and Instru-
educational administration management system based mentation,2016(6) :251-253.
on PHP+MYSQL[D].Changchun: Jilin University, [10] s . PHP
2016. [Jl. ,2013,16(22)

[6] s .MySQL 281-283.

[Jl. ,2011,31(S2):169-171,175. DAI Ming-ru, LU Qijun. Analysis and design of e-
LI Rong-guo, WANG Jian. Application of MySQL lectronic photo album system based on PHP tech-
database in automatic test systems [ ] ]. Journal of nology[ J]. Computer CD Software and Applica-
Computer Applications,2011,31(S2):169-171,175. tions,2013,16(22) :281-283.
[7] .MySQL [11] MySQL
[D]. ,2010. (Il ,2015,25(10) :179-182.
ZHANG Yong-mei. The application of MySQL data- DENG Ming. Database design on poetry translation
base technology in citizen’s health information Man- corpus system based on MySQL[]J]. Computer Tech-
agement System[D]. Xi'an: Xidian University, 2010, nology and Development, 2015,25(10):179-182.

[8] .MySQL [M]. [12] ’ . PHP WEB

,2014 :44-56. [J]. ,2003(9):970-973
WANG Fet-fei. MySQL database application from QIU Jun-ping, ZOU Fei. Apllication of web data-
entry to mastery| M |. Beijing: China Railway Pub- base based on PHP in e— business[ J].Information
lishing House, 2014 44-56. Science,2013(9) :970-973.

( 21 ) ZHAO Yi, GUO Zhi-min, LIANG Nai-xing. Study
ZHANG Jiu-peng, HUANG Xiao-ming, LI Hui.Per- on the universality of permanent deformation visco-
manent deformation of asphalt mixture under re- elastic mechanics model of asphalt mixture [J].
peated loading[ J].Journal of Southeast University: Highway Engineering,2018,43(2):192-196,200.
Natural Science Edition,2008,38(3):511-515. [12] Bouldin M G,Dongre R D, Angelo J.Proposed refine-

[11] s s ment to the superpave high temperature specification

[Jl. ,2018,43(2)

192-196,200.

parameter for performance graded binder[ J . Transpor-

tation Research Record,2001(1766) :40-47.



