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Application of real-time monitoring technology to foundation settlement of
sloping breakwaters in construction
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Abstract: In recent years, China's port construction exhibits the development trend of large scale and deep water, and many
ports are not the same type of seawall construction. Riprap construction of sloping breakwaters in open waters endures many
complex factors from the external environment. Especially, coastal regions have distribution of deep and soft soil layers. With
the increase in riprap amount and breakwater size, the real-time monitoring of settlement deformation is critical to control
construction speed and project quality. According to the project situation and the characteristics of GPS technique, a real-time
monitoring method for foundation settlement of sloping breakwater is proposed, including manufacture, laying and observation
of subsidence monitoring equipments. The application of engineering example shows that the proposed method is suitable for

the complex environment of riprap construction, and the settlement monitoring information can provide reliable basis for

adjusting the intensity of riprap so as to ensure the safety of sloping breakwaters.
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Fig. 1 Diagram of settlement plate
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Fig. 2 Diagram of surveying control network
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Tablel Physical and mechanical parameters of soil layers
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), 57.9 16.4 45.5 21.4 1.36
®, 41.9 17.6 33.8 14.4 0.61
®; 48.1 17.1 41.0 19.4 1.01
®, 25.7 19.2 29.5 7.3 0.20
@), 29.8 18.9 313 13.1 0.43
@, 38.6 17.9 334 14.4 0.60
@; 44.4 17.5 40.6 19.3 0.74
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®), 22.7 20.0 25.3 5.2 0.17
3.3 IMREEEMEERSH

T2 RS IR Bzt T4 R 2 A F
S, 2014 4 10 H B & I0IE i gk B3 we i A
FIT LA 7 T 1 25 T o A 0 P A2 63 B ) AN — 3o

HoAr T K2+830. WiTH K3+620, WiTf K4+020-
Wi K4+300 AT K4+600 W I v b2 v s (3 145
RS IR i Tk AR — 5, Rt RR 68 B S Hh
YR T3k AR R S SR R I TR AR R (B 4D
2015 £ 9 AVIMBEbE TREMIIEG TRAL R, &
2016 4 3 A Ll & Wi i SR IR R W 2 s . 4%
B0 AR 2 AN RE B I OC 2R, ] 605 T T b 2
R ke 258 B i 8 5 S T AR AL, e R P
PR A A B = gomat TR ORI, SR — MR AE
10 mm/d DA, 88 H BT EER I T bR AE (15 mm/d)

| BRI

33
Pyl

|G R
15000 23 600 ~ 800 k Fo TR - 8 . 8000
— LTI oy
l/ i .
100 - 150 ke |‘\(‘m“&b\iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii%lW‘ﬂz:lllliiiiiiiiiiiiiiiiiiiiiiiiiiiM» A
I he700 200 T T T T T e 000 [RRE
m trerrrrrrerrrrrerrrrrerrrrrerrrerrererrrrrrrerrrrrrrrrrrrrrrrrrrrerrrrred Jiti h=400
= = trerrrrrrerrrrrerrerrrrrrrrerrrerrererrrrrrrerrrrrrrrrrrrrerrrrrrrrrrrred
A HHHHH A HAHAHAHAH AR Ak
R R T N
trerrrrrrerrrrrerrrrrerrrrrerrrerrererrrrrrrerrrrrrrrrrrrrrrrrrrrerrrrred
trerrrrrrerrrrrerrerrrrrrrrerrrerrererrrrrrrerrrrrrrrrrrrrerrrrrrrrrrrred
RN RN R RN RN RN RN AR R RN RN R RN RN R R R R R R RN R R R R RN A RN R RN RN R AR R RN R RN RN ERE
ERRRR R R RN R RN RN AR R RN RN RN RN R R R R R R R RN AR R R RN R RN R R RN AR R RN RN RN RN AR
trerrrrrrerrrrrerrrrrerrrrrerrrerrererrrrrrrerrrrrerrrrrrrerrrrrrrrrrrrnd
trerrrrrrerrrrrerrerrrrrrrrerrrerrererrrrrrrerrrrrrrrrrrrrerrrrrrrrrrrred
RN R RN RN RN RN AR R RN R RN RN R R RN R R R RN AR R R RN A RN R R RN R AR R RN R AR RRARE
||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| V2402270 .
| 3600 | 3600 | FEREA: m
Y 7 FF i

[ 3 BifiR s B S5 A [E]

Fig. 3 Diagram of breakwater section
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Fig. 4 Process curves of total settlement of breakwater foundation
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Table 2 Settlement observation results of breakwater foundation

Wrifi 5 VIR B HY B R /mm
K2+830 2014-10-18 1154.9
K3+620 2014-10-19 1132.2
K4+020 2014-10-17 1182.5
K4+300 2014-10-29 1275.5
K4+600 2014-10-29 1276.9
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