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Fig. |

Diagram of spatial anti-slide structure of arc row piles

with arc coupling beam on pile top
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Fig.2  Graph of force model of coupling beam at the top of pile i
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Fig.3  Graph of force model at the top of pile ¢
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7 p

Fig. 7  Graph of internal force of any point p of coupling beam

4 _

Fig.4  Analysis flow chart of arc row piles with arc coupling beam on pile top
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Table 1  Internal forces of characteristic point of coupling beam

=12m f=14m f=18m f=21m
Type of internal forces Straight 4 4 ! 4

XI'7 A -2.992 -1.357 -1.082 -0.669 -0.458

/MN  x=36 m 0.044 0.371 0. 434 0.538  0.597

Xlz) A 0 10.662 11.118 11.459 11.428
/MN  x=42m 0 8. 699 8. 890 8.756  8.416
Xf, A 0 0. 859 0. 944 1.054  1.094
/MN*m x=12 m 0 -0.209 -0.216 -0.218 -0.215

X;‘, A -1.226 -1.135 -1.076 -0.935 -0.824
/MN*m x=6m 1.407 0. 847 0.745 0.583  0.493

Xf) A -19.486 -11.442 -9.957 -7.568 -6.233
/MN*mx=12m 3.825 2.829 2.636 2.311 2.115

1 x’ X\ A
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Table 2 Redundant forces on pile top of controlled pile

=2m f=14m f=18m f=21m
Type of internal forces Straight ! / ! /

X! A 2.992 1.357 1. 082 0.669  0.458
/MN  x=6m -2.069 -1.919 -1.861 -1.726 -1.617

X2 A 0 —-10.662 —11.118 —11.459 —11.428
/MN  x=6m 0 -0.670 -0.754 -0.895 -0.978
X3 A 0 0.859  0.944  1.054  1.094
/MN*m x=6m 0 0.899  0.981  1.088 1.130
Xt A 1.226  1.135 1.076  0.935 0.824

/MN*m x=6m -2.634 -2.034 -1.884 -1.595 -1.398
bel A -19.486 -11.442 -9.957 -7.568 -6.233

/MN*m x=6m 0.095 0.062 0.056 0.046  0.040
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Fig. 15

15 1#

Internal force and displacement diagram of 14# pile body
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The Mechanism and Calculation Analysis of Arc Row Piles
with Arc Coupling Beam on Pile Top

ZHANG Zhiwei DENG Ronggui ZHONG Zhibin

( School of Civil Engineering Southwest Jiaotong University Chengdu 610031 Sichuan China)

Abstract: The arc coupling beam can provide constraint to pile top so moment and forces of pile body distribution is
uniform and the integrity stability of piles is improved. Compared with linear coupling beam the arc coupling
beam which mainly sustains compression forces can give full play of the high compressive capacity of concrete.

Through the cooperation of arc coupling beam and the anti-slide piles part of the landslide thrust can be transferred
to both sides stabilized stratum which decrease the resistance requirements of slide bed and the required strength of
piles. By using the deformation compatibility between arc row piles and arc coupling beam the flexibility equation
is set up and the redundant forces can be solved based on the flexibility equation then the internal force and dis—
placement of beam and piles is calculated. The results of an example show that the internal force distribution and
the deformation of arc coupling beam is more reasonable than linear coupling beam. Compared with the cantilever
row piles and the linear interval row piles with beam on the top of piles the constraint effect provided to the piles by
arc coupling beam is obvious and the constraint effect is stronger with the increase of the span ratio of arc coupling

beam.

Key words: arc row piles; arc coupling beam; deformation compatibility; internal force distribution; displacement

constraints



