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Real-time Coordinated Control Technology of Differential Settlement
Based on Monitoring Big Data
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Abstract : The differential settlement of buildings is easy to cause structural inclination, component damage
and even collapse, which seriously threatens the safety and service life of structures. Aiming at the
problems of low precision, poor safety, slow speed and difficult control of traditional coordinated control
technology, a real-time coordinated control technology of differential settlement based on monitoring big
data is developed. The technology collects multi-source big data such as inclination, settlement and stress
change of vertical bearing members through multi-sensor monitoring system. Through the analysis of real-
time intelligent correction control system, the parameters such as lifting point, lifting amount and sealing
pressure are accurately determined, and the dynamic coordinated control of differential settlement and
foundation reinforcement are realized. After the completion of the reinforcement and correction, the uplift
pore is treated by MI10 self-leveling mortar pressure grouting to ensure the reliable force transmission
between the raft foundation and the foundation soil. The engineering practice shows that the maximum
inclination rate of the building to the south is adjusted from 4. 7%o to 1. 1%0, and the maximum inclination
rate to the west is adjusted from 6. 0%o to 1. 5%o, so that it meets the requirements of relevant specifications
and ensures the safety and stability of the building in complex construction environment.
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Fig.1 The surrounding environment of the building
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Fig.2 Original foundation layout plan
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Table 1 Pile foundation parameters
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Fig.3 Spatial relative position relationship between

buildings and surrounding tunnels

ARS8 5 0 8 5 4 B 5B 5
I A R AR P52 5 10 5 05 TR 2,
I S o R

2) e SR, 43 BT, R DA
SRR 4B 7 825 8 AR RO 15 1 00
.

3) B TR R R S, 0 TR
OB SISO BT TS, 5B § = 4
REREHEIRL , S50 S S5 51 PR K P A T
ELYEIECR , TR B AR S S IR A



68

it THA (Fes0)

555 &

4) AR KBS W 0 2R ¢ v 22 4% T I 7 3k
JITAS B S S S B AU D P R

5) dz FH S Ak 3 21 i 42 ) 28 G0 M 0 e SR
I UL S ABUARPRES

6 ) I FH 55 pk 4 i 21 i 47 1) 2R 0 Sk A i
WSR3 2 75 19 A G R SR, A SR il 2
SR AR A SR AR 3R T e M 5% 28 o R A
S I 28 SR TR (B =2 ) 14 25 48, 552 P 7 2 i
P R G0 A S E $a Tt w2 B Af T, IR AR
MR T S EATHR TH 1 A6 THIE B S8R R AR S5
FI Bl T A2 SR AR A 4 ) R G 2R R A 3
S5

7)) A SFPMBURER G AR SR R T, S
REZH it 72 ] R S0 A A ST 2% 185 1] 7R SR 7 S 1
if BT 5 B T R EANAT, AR A RAT AR Ha
SR = 4% U6 1) 7R 80 7F 52 I A 289 BEAE TR (E
— S SN, S R 21 i s i R S A Sl R e T
AR A B R 7, i TN D908 A 0 A T
BUEAESE PREAE IR 7 PR £ SR R R R
i A ORI 2R, R 2 20K, il T 5
PEAT TG BT I B A A K B, S5 BRI g ok
55 A LR P R 52 07 B9 H A, 58 R # 21
Pt T

4  fnE L RIETE

R G S5 7 4, 2 A SR 45 ) A 1 A5
WRER C 9, BV 43 7 3 45 44 O v 1 12 22 4 fili FH 22
K, R R AL F fa BORAS W R R R AL R . FE X
ST R ) 3 VT G TV R R 2 A A R
Tt TR S PR B SR 2 AR, SR HCLL R
[ 21 g 15 .

1) AN E A% S A 3+ i R A, R
R JEE S 30t 0 =2 1 B At B b 0 285 4 oy 81 4
Foie,

2) AP ARSI ] A, SR FH B8 A 5 e 4
AT b A T AT o0 T B 4 R AT R AN
XN 325mm, BEJE 40 6mm , 845 5 5 AE G038 R
Q235B, 54 VEMFR MR 25m, 25 K4 5% 2R N 43
PE 20m , BTG 234 MBS FT B B, L P 1 A
B 4 FR,

3) TR T A A A A R e R A
AIEE R A AR AR, R OK IR P - O
42.5 9% 5 Ak R ER K UE, KK LA 1.0, B A
DNTZ008 H¢fh &3l , HH 5 A 7K Je FH Y 0. 5% ~
2.0% TEHIESI N 0.5~3. OMPa, 4% K4 4% V5 0y ik
v 19m Bl VE 3R, 25 48 4 2R I Ry A i 16m 3 [l
W MEEA IR A ST A B AN S PR BB

D 90 0000 © 66 @@ 3 508 99 @4ﬁ
SRR [E[F] [ECE E] [F—] [ gt | I 1 A £ 1 Y I 1 I
; s [ffleff [¢] <] ] sl Al e ‘ o] = BN AR B ENE
B/ YD) v g ZANEFL AN Y NE el ]
-*{_”H-';r e L¢] <Ie] BN S RC  O N RS 10 I O TILEQIQ :
. & T P =] = ol ‘e][e] I L
B = = ] [s1[5] %]
G i oGS ol 1 e G IS il e il B i1 e 4 12 51 o Sllc ot B/ ol
[ofte] — [a] e]  Te] & ¢} [F] el [=]fe] )
ElE][BlE] [FlE] [ [E 5] [3] [5] 5] ] [7] =] [ [FlE] [6 [£][3] I?w?l [=][#] [3] ]
o] [e]ls] Tel[s[ Tell=[ [#] |2 e[ [&] [¢ s [#] [# [o] [s]le] e [#][s[ Tel[e[_[=][=] [= %]
et e N AN NN
O OND b 0 B0 © 8 8 © O © 0 00 ©
S B A HERE K25 m
B4 FHGHETHENEHETERE
Fig.4 Layout plan of new anchor rod static pressure steel pipe piles
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Fig.5 Layout plan of sleeve valve pipe grouting for piles
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Fig. 6 Opening of grouting holes in the pile
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Fig.7 Layout of automatic balance control device for

settlement between new pile foundation

and original foundation
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Table 2 Monitoring results of building inclination

rate after reinforcement and correction
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