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Abstract

In recent years, with the continuous development of deep foundation pit engineering, the safety
problems of deep foundation pit engineering have emerged continuously. The country or the
company pays more and more attention to the safety monitoring of deep foundation pit engineer-
ing. In this environment, this paper designs and implements a set of deep foundation pit engi-
neering monitoring and early warning system. First of all, it can meet all the requirements of
on-site safety monitoring of deep foundation pits, from data collection to data storage analysis, to
data web display, and finally provide timely SMS email alarm when the monitoring value reaches
the alarm value. In addition, this paper introduces the integrated prediction module of this system,
which improves the gray model prediction, and can predict the settlement of surrounding build-
ings. At the same time, the system reserves the data receiving interface and prediction interface,
which has good compatibility for subsequent automatic monitoring and prediction of each moni-
toring item. Finally, the results of prediction experiments and background stress tests show the
system’s good prediction ability and ability to provide high-performance services.
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Figure 1. Functional demand map of monitoring and early warning system for deep foundation pit engineering
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Figure 2. System hierarchy diagram
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Figure 3. System architecture design

3. RGBSR E

4.2. ZRGERINEEARIROBIT 5L

4.2.1. BiERERR

MR 5 K LA & (GB50497-2009 E S0 GT TR W M B ARFNTE ) ront SR J r RE A8 e 1t © 1
(8], FEGTIIA NI E A . Bl 8GO K ALAS 5 58 (30 TS s m) A2 82, R B K
Mk, AR, SCENTD, BIFFN T, HRKEL, EHER SR, @SS S
AL, W, KOEAT LR R, KRG, RALTE, ST RN &, MRIE B AT
W )R FEARBL[9], FRATT AT AR Z KA R, MR KA, HiFFN S, XN AFIH BB TA
g, HEX T AL @AM, B AKCr A R 5 B AT E g 3 BT A shillE, dEid A
THEAT B .

WNE 4 FR, KRG TRWMEIEAREREMNMED, HIREEONTI LL#ED. B3
SRR AT LRI E 304028 B B8 http SRR 2 fE a5 a8, 5 i AR 55 28 6 208 () 2 B RN A (e gk
ITRRMTIREG: F3l AL 2 1 AR i o DU B 4 A% U, Bl A G2 mT DA B RS 31 A A 8 0 48 e A%
IS REAT Ak, a5 B AR AT SCfF, SREU AR . BEE BRI R, AL 2T DU It
HEMEEE AT RE, W ARGWHE T HIERENED, BaEEE R HER R 8 ks Xk
ITREHAE, TR ENZ RS

DOI: 10.12677/csa.2019.912259 2335 THEAURF 5 R


https://doi.org/10.12677/csa.2019.912259

L 45

HIRRERR
y A4
BEIREED Fah EEEO
I N e N
= b7} b A
= i 53 4] TR TR B
7K T # #F 7k ® ih
F 7k ] ] R 5] 4
i i 5 5 i i i
% % #% 2

Figure 4. Data acquisition module design

B 4. BURREERIZITE

4.2.2. FHEER

KRG T RIS I EE T S AT A7, — D7 N T RS, 51— J7 A 1 REREAE TR AT BIR R,
PEAHRN VAT B - AR RGUR I I B B A 3 5 di IR 55 3, FERHE B EAT A7, A7 R8T RN T

BRI AT LR MySQL Bi e JRIA =4 SF—MliA B8, MySQL 2% o). 5
TIBEAGHEE, BIRELER, AR R, MySQL SCHRFH S HERE, RIS & IF R B S a4t
TIREFIIS R . BN RGEATHMEHIE, MySQL il MBI FE L E, FMWRESH[HTEERNE, MWIRS T
B, FTRUINTREEE A AR, RN AT DU A 32 K MySQL IR 246 7F,  Sdm RG] FHE.

KRGEH Mybatis LASAH KA RES MySql, X5 A ZEAT B M A i B E o FLrbws R
B R B =, 21 FosiIth FRAOERE R, % 2 FrRiiREK P BIERE R, PLASE 3 B
CHERL L FAS B

Table 1. Groundwater level record information table data model
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B Bzt KE PK K e
id int 11 primary key Bt
section varchar 24 no TR B
pointld int 11 no W& 575
date date default no g
groundwater double (16, 2) no Hb R 7K A7 (mm)

Table 2. Deep horizontal displacement record information table data model
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B Bzt KE PK K REH
id int 11 primary key e
section varchar 24 no TR
pointed int 11 no eSS
depth int 11 no WL FE (m)
date date default no g
displacement double (16,2) no IKFALAS (mm)
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Table 3. Support stress record information table data model
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Figure 5. Forecast alarm module design
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Table 4. Forecast contrast checklist
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9 9.17 10.98 19.76% 8.98 -2.09%
10 9.8 11.14 13.72% 9.33 -4.77%
11 10.2 11.25 10.29% 9.90 -2.90%
12 11.1 11.19 0.81% 10.14 -8.65%
13 123 11.69 —=5.00% 11.60 =5.72%
14 13.17 12.95 -1.68% 13.56 2.99%
15 15.27 14.12 =1.53% 14.34 —6.08%
16 17.23 16.27 —=5.60% 17.42 1.08%
17 19.34 18.86 —2.46% 19.83 2.52%
18 20.47 21.54 5.22% 22.01 7.54%
19 20.93 23.30 11.31% 22.23 6.21%
20 21.5 23.90 11.15% 21.53 0.15%
21 21.9 23.70 8.23% 21.30 —2.72%
22 22.1 23.36 5.71% 21.56 —2.44%
23 222 22.95 3.38% 21.69 —2.30%
24 22.3 22.79 2.21% 22.04 -1.16%
25 22.4 22.75 1.54% 22.25 —0.66%
26 22.6 22.65 0.22% 2231 -1.30%
27 22.7 22.70 0.01% 22.65 -0.21%

SKI L RIMEH W K 7 P

30

25

20

—— i
e R
e B R

15

10

0 LI U NN A NN I BN N BN N BN N B N B B B B |
9 11 13 15 17 19 21 23 25 27

Figure 7. Comparison of prediction results
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Figure 9. Real-time monitoring and alarm
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