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Variable cross section shaft drilling lining’ s vertical stability in thick alluvium
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(1. Anhui Institute of Architecture Industry, Hefei 230022, China; 2. College of Civil Engineering and Architecture, Anhui University of Science and
Technology , Huainan 232001, China)

Abstract; Theoretical analysis and finite element analysis were used to study variable cross section drilling shaft
lining’ s vertical stability in thick alluvium. The critical height calculation formula of variable cross section drilling
shaft lining unfilled with water was presented by extrapolation, and its influence factors were analyzed. Shaft verti-
cal stability in different phases was analyzed with general finite element analysis software ABAQUS, its critical
height was calculated. The influence of shaft lining dead weight, different boundary conditions, touching areas at
shaft bottom on vertical stability were also analyzed. The results show that the effect of shaft lining’ s stress state
and boundary conditions on vertical stability is biggest.
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Fig. 1 Mechanical analysis of variable cross

section drilling shaft lining unfilled with water
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Fig. 2 Calculation of variable cross section shaft” s vertical stability unfilled with water
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1 FHEEARSH
Table 1 Shaft’s types and parameters

75 Bt /m JEREJRRE/mm  JREE RSN FHEELER B AR EE/mm

1 22.4 550 €30 AT IEE + IR -

2 72.0 550 €30 FRAIRSE 1 B -

3 30.0 550 C40 PNATIR B 1 B -

4 30.0 550 €50 PR TR VR I B -

5 90. 0 750 €50 FRIREE T R -

6 54.0 750 C60 Wtk R EE -2 A RE WZBHR 18, SP 2B 18
7 85.0 900 €60 MR IR E + 52 5 I WIZ PR 18, SMZBHE 18

8 60. 0 900 €60 WAOREE 25 IR WZBHE 10, SMZBHE 10
9 48.0 900 C70 Wt R EE & A RE WIZMIE 16, SMZBHE 10
10 32.0 900 C70 Wtk EE 2 A RE WZMHR 20, SPZBHIE 16
11 32.0 900 C70 MR TR E + 52 A HERE WIZ MR 25, SN2 BHUE 20
12 76.0 900 c70 PABR TR S + A2 5 I 2 BB 30, HNZBHRE 25
13 24.0 650 C70 Wtk R EE 2 AT RE HZBMR 20, SMZBE 16
14 1.6 650 c70 PRI B B

15 3.0 650 C70 ARV B -

2 BETIMEHEREEHEITE
Table 2 Numerical calculation of shaft’s vertical stability in floating and sinking
JERERE R /m MM EKEE/m 5B 1 BRHMEE 552 RHME[E 553 BYRHEME 554 RHMEE 55 5 BHRHEE £

28.275 13. 400 -843.630 00 -843.63000 —1568.1000 —1568.1000 —1852.2000  #Eifgfass
216. 275 55.203 —10. 130 00 —10. 130 00 —44.7570 —44.757 0 -68.6310 ZERaE
361.275 89. 800 ~1.683 50 -1.683 50 -8.094 3 -8.094 3 -21.6620  ZEMFAE
505. 275 171. 064 -0.501 04 -0.501 04 -2.6650 -2.6650 -7.056 8  ZEfREE
565.275 216.739 -0.317 94 -0.317 94 ~-1.598 5 -1.598 5 -4.4550  ZEifgfas
637.275 271. 549 -0.186 69 -0.186 69 -1.171 2 -1.171 2 -3.1130  Zifgfaz
659. 675 291.703 -0.163 41 -0.163 41 -1.059 6 -1.059 6 —2.7493  ghfgfase

®3 ARTREREHARZREFREMRAZEDRERREITH

Table 3 Numerical calculation of shaft’ s vertical stability after floating and sinking but before backfilling

FBERE/m P /K 5 I/ m 55 1 Brof (e 552 Brof (e 55 3 HrF AR 55 4 PrRFAE(E 555 ProFaEfe
28.275 13. 400 -937.190 00 -937. 190 00 —-1903.700 0 —-1903.700 0 -2299.900 0
216.275 55.203 24.493 00 24.493 00 64.359 0 64.359 0 -73.143 0
361.275 89. 800 5.400 50 5.400 50 14.137 0 14.137 0 30.091 0
505. 275 171. 064 1. 989 60 1. 989 60 5.100 2 5.100 2 11.192 0
565. 275 216. 739 1. 441 30 1. 441 30 3.733 6 3.733 6 8.203 1
637.275 271. 549 1. 006 60 1. 006 60 2.6256 2.6256 5.694 7
659. 675 291.703 0.905 31 0.905 31 2.3617 2.3617 5.0957
®4 BREENBRAZEOREGHETE
Table 4 Numerical calculation of shaft’s vertical stability in backfilling
FEHE L/ m 55 1 BrRFIE(E 55 2 BrRHIE(E 55 3 PrFaEfE 55 4 BrFaEfE 55 BIRHIE(E g it

30 1.146 0 1.146 0 2.879 3 2.8793 6.204 4 ZEFFEE

40 1.195 4 1.195 4 2.990 8 2.990 8 6.444 9 ZERFRE

50 1.247 2 1.247 2 3.107 6 3.107 6 6.698 3 ZERFRE

60 1.3017 1.3017 3.2297 3.2297 6.963 9 ZERFa
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ij@%EES%,S%%Hm%Eﬁ#%&YF% prymy— S R
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Table 6 Numerical calculation at different boundary

pUE S ILE 5 BrREEAE
R R ~1.226 70 ~1.226 70 ~2.606 0 ~2.606 0 ~5.570 0
FEEEE . TRk L 0.513 72 0.513 72 2.6547 2.6547 7.2228
RIS . R 2 2.506 90 2.506 90 6.236 3 6.236 3 14.548 0
Wi 0.905 31 0.905 31 2.361 7 2.3617 5.095 7
T s ] 2.542 70 2.542 70 6.295 2 6.295 2 14.708 0
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