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Abstract

The static balance method and equivalent beam method are used to design the single fulcrum pile
anchor support structure of a deep foundation pit project in Qinhuangdao. The calculation results
of embedded depth, axial tension of anchor rod and design value of maximum bending moment of
pile body are compared and analyzed. Under such site stratigraphic conditions, it shows that cal-

SCEFI M R RE BRI S A B INERT LT D] AR TR, 2022, 11(5): 767-775.
DOI: 10.12677/hjce.2022.115082


http://www.hanspub.org/journal/hjce
https://doi.org/10.12677/hjce.2022.115082
https://doi.org/10.12677/hjce.2022.115082
http://www.hanspub.org

culating the maximum bending moment of pile body by static balance method is beneficial to en-
gineering safety. The equivalent beam method is used to determine the embedded depth and axial
tension of anchor rod, which is conducive to engineering safety. These two design methods can
provide reference for the design of similar deep foundation pit support engineering.
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Table 1. Site soil layer distribution and physical and mechanical property parameters

=1 RSB RIMENFERESH

LR +2 JEEE L (m) Ry (kN/mY) O NEEEEM 0 () KD o (kPa) (UIEEFH ) T (kPa)
@ H+ 1.0 18 10 0 30
@ B R 1.5 18.9 10 10 80
©) W+t 1.5 19 25 0 95
@ i R 1.0 19.7 12 20 80
® i 5.0 19.5 32 0 110
® btk 10 20 32 0 120
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Figure 1. Calculation diagram
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Figure 2. Soil pressure distribution, bending moment and pile deformation
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Figure 3. Soil pressure distribution and calculation diagram

B 3. XEHSHRITEEE

1) ESREH
K, =tan’ (45° —¢/2)
1
K, =tan2(45°+(p/2) (1)
(D)
K, — X3 K 24
K, —— W@+ 571 R K
o —FHEWNEESM, RANEIER:
K,=033; K,=325.

DOI: 10.12677/hjce.2022.115082 770 T ARTHE


https://doi.org/10.12677/hjce.2022.115082

2) LEH
E =q-(h+x)-Ka=25.08(6+x)
EZ:%y-Ka{h+xY:33(x+6Y )
E;:%%qu?zﬂjf
EVOLEE

y —— LA

E,—— i g AR E LK)

E,—— Ak E R RS LR

E,——Wah 177

h ——REYU IR

x ——HERIN IR .

3) RERE b,

R AN THTZ T 02m, X ARHE, BHY M, =0, RAZIEMH: x=32m, HFIL{EFRL
ZARRE.2, HRERERITE A, =12x=3.8m .

4) SLRIIBEFTKFRA) T,

T.=E+E,-E,

2xLxT, 3)
cos@

T =

XE)F:
T, —— S K R 7K Pz b s
T ——i Al e R b AR s
O ——HATF LI, A TREF N 157
L——HERaIEE, PAE—4i, B 1.2m, HESHFE L.
RANEE, 15

_24xT, 24x1773

T = =440.5kN .
cosé cosls’
5) IEEBHHEKRBHEM,,
B KA R AAE BT D1 AL, BY TR A 2 -
12y y-K,+q-K, - y=T,=0 (4)
K@)
y —— B N EAEMTNEES, HesHE L.
RNEHE, 15 y=44m,
KRBT E AW T
(o a 9K,V K,y
M =T(y=02)==3 6 )

M, .. =LxM,

DOI: 10.12677/hjce.2022.115082 771

TARTHE


https://doi.org/10.12677/hjce.2022.115082

KG)H:
M, —— B K AR T B R 8 T B4
M, — B KRS EAE, LESHE L.
RNEHE, 15
M, =T x42-12.54x y* —1.1x y* =408.2 kN-m
M, =12xM,6=489.8 kN-m
BT LB KBS 55 W T HE A 489.8 kKN'm.

4.2. FEEPE

S BNERISEA SR BN 4 R . B ab B[ €, I3 — I A 50, B ER IR RUE AEAE ¢ M.
AR ab 1 ¢ VI, JFT R c BB HSTK, B ac B, W ac B LB RFFAZ, HIFK ac A
ab %t I ac BISEE . SEREEM L 3 An St BEfa B LA 5.

o (T wné
T
a FAY))

Figure 4. Equivalent beam method
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Figure 5. Soil pressure distribution and calculation diagram
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Table 2. Comparison of calculation results
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