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Application of underwater photography and high strength grouting in

the treatment of insufficient bearing capacity of prestressed pipe piles
RUAN Xiaofeng
(The Second Geological Prospecting Insitute of Henan, Zhengzhou Henan 450000, China)

Abstract: High strength prestressed concrete pipe piles (PHC) have been widely used in the construction of high-rise
buildings in heavy-haze shrouded northern China due to its features of pre-visible quality, high-strength, environmental
protection, efficient and flexible construction. In reference to a field case of pipe pile construction for a high-rise
residential building in Henan province, this paper introduces the problem of insufficient bearing capacity caused by
construction, stratum and other factors in the process of pipe pile construction; underwater photography technology
used to accurately determine the problem while the conventional detection methods such as low strain cannot accurately
determine the causes; and the treatment process of re-pressing, high-strength grouting and other methods. It provides
can some reference for the treatment of similar projects.

Key words: high-strength prestressed concrete pipe pile; insufficient bearing capacity; low-strain detection; underwater

photography; high-strength grouting
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Table 1 Problematic piles found out at site

IR T AR AR B ] 15 O AN RN
S BRAEIR B 2R o L/
J¥/m fii % /cm SH m
33 5.4 4 SH 3 4.81
78 12.1 6 SH 3 12.53
80 12.1 8 S 3 12.40
84 12.5 8 S 3 12.20
86 12.8 5 SR 3 12.48
97 12.0 7 S 3 12.16
105 11.0 9 S 3 11.52
107 11.8 6 SH 3 12.77
117 12.1 4 SH 3 12.04
120 12.2 5 SH 3 11.80
123 12.1 8 S 3 11.96
127 11.8 8 Y 3 11.47
129 11.8 6 S 3 11.60
146 12.8 8 S 3 12.53
152 12.8 5 S 3 12.65
154 12.4 3 SH 3 12.85
157 13.1 2 SH 3 12.73
160 13.0 3 SH 3 12.89
166 12.7 7 S 3 11.88
170 12.8 9 it 3 12.97
183 13.1 4 SEH 3 12.77
186 12.8 6 S 3 12.93
189 12.9 7 SR 3 12.97
191 12.8 4 SH 3 12.65
193 12.7 6 SH 3 12.44
195 12.6 5 SH 3 11.64
211 13.1 6 SEH 3 12.69
213 13.0 5 S 3 12.73
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Fig.1 Small strain curve of qualified pile (115%)

124, 00m (4300m/s)

0 4 8 12 16 20
2 RAEMWEHE(120 S HE) /B2 35 # %
Fig.2 Small strain curve of unqualified pile (120%)
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Fig.3 Underwater photography of qualified pile (115%)
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Fig.4 Underwater photography of unqualified pile (1207)

PR I TN R AR, B R AE T I

(2) Ak 3 J8E e PR T R — D BEIOPE 20 R ZE A7
t e 2 % Ak I i bR A BIE O 30 AR, S EhE
J EEAE S iR

(3) He M e BT B2 LY, AR 1 52 7 AN e A
12T, %5 5 i A

(4) FEMENUF AN 25,y T 3 SR MR A , B A ™ s
e [ v TE] 1) AN T 1) Y JE e B TR R
BE'S W S T 7 (8 3 % 4 T A



55 4845 9 e /N0 < KT BB AR 25 S8R TR A TR 7 A8 W 7 A8 AN J Ak 3 v 1) i 103
O/KN 3.2 HuEJRA
0 384 768 1152 1536 1920

0 A (1) FE Ak 3 b Ry FF42 J5 B BT, 42 7R 38 A aot 2 o
”: 3% 2 [ W LK, SR 7 R T, i 400 3 e o ) B
VIS5 8% S N o7 1 s AT N U e =D U

a8t FHRARE
E (2) 46 F0 A v Tk 8 sk PR R A £ 280 e [ 3

T2

96 £

120t
B5 REEWE(189S4E)Q-s thZk
Fig.5 Q-s curve of unqualified pile (189%)

lgt/min
ol 10 100 1000
24t
1 \ (5) 1152 (kN)
48t
1=
g
~
>
72t
% (6) 1344 (kN)
F (7) 1536 (kN)
120t (8) 1728 (kN)

(9) 1920 (kN)
E6 AREIEHE(189 S HE)s—lgr B £
Fig.6 s-lgt curve of unqualified pile (189

R2 BEEMIERBXBTHEREXR
Table 2 Relationship between load and settlement of

single pile vertical compression static load test

_— g/ AL Ry K% Rith

kN %/mm  #%/mm  Bf/min  Bf/min
1 384 1.12 1.12 0 0
2 576 2.42 3.54 0 0
3 768 2.40 5.94 0 0
4 960 3.44 9.38 0 0
5 1152 24.34 33.72 15 15
6 1344 79.29 113.01 15 30
7 1536 1.65 114.66 15 45
8 1728 1.75 116.41 15 60
9 1920 2.63 119.04 120 180
10 0 -7.12 111.92 0 180

e KN #1920 kN, 5 KA FL 5 119.04 mm, e K (0] i
5 7.12 mm, [ 3 6.0%
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Table 3 Parameters of filling material
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