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Analysis of Design Considerations for Pothole Excavation and Shore
Protection in a Fluvial-Alluvial and Lacustrine Sedimentary Area
in Beijiao District, Kunming City
Yu Zaixi ', Li Rongyu?, He Xiaoyuan °
1. Yunnan Jianan Kunning Engineering Design & Consulting Co., LTD. Kunming, Yunnan 650000
2. Yunnan Bangzhong Geotechnical Engineering Co., LTD. Kunming, Yunnan 650000
3. CABR Foundation Engineering CO.,LTD. Kunming, Yunnan 650000

Abstract : Due to the limitation of anchor cable exceeding the red line, the internal support structure has a
long construction period and high cost. The basin excavation foundation pit support system has
been promoted and applied in Kunming area. However, the geological conditions in Kunming area
are complex, and this support method has successful experience and many failed cases in the
application process in Kunming. This article takes the basin excavation foundation pit support project
in a certain alluvial and lacustrine formation in Beishi District, Kunming City as an example. Through
numerical simulation and experience summary of similar projects, some design and construction
points of the basin excavation foundation pit support system in Kunming area are given to enhance
the understanding of engineering technicians on such support structures, reduce the occurrence of
engineering accidents, and promote the promotion and application of this support system in Kunming
area.

Keywords : basin excavation; foundation pit support; alluvial and alluvial strata

515

B TR B LSRR, NEHESAPEM T, G, SUHEEGTSEPRR A R USR], (H2 R
AR IR, RISy e R VI S B s AR B A IR RIS . LR AT IR AR g A 1, (84T
FUH X B UG PR T2 s> RV, IR MAR e et . Rt 8st, d
AR . BRR, BOR L SRR, oA TR MR R R, AR R R I TR Z R A Y
T B TRETRAL, SO R U I 2R SO ISP IR R MR SIS . ZRSCAE Bl E BT AL DR AR iRt 2 e
FHEREGU LA, W AUERIZ I H 25004, W T RIHIX @O R R M — SO PRI LT, DA
THIRREARN GO IS G, B TR Sz, (bR P S R AR R BT IX A4 A

e BN AEWH1988-), B, Wik, =@ AEA, A+, BAIENF, BEXEMEARTRF (5L£) . —RAREW, TENEFZLTRHEE. &iF. FERHFEITE, Enail:
7643881 72@qq.com.

2024111 025



T#2HAR | ENGINEERING TECHNOLOGY

—. MB#R

(—) ERANMERMG

USRI E AT EIATIALTTIX, T iEE 1~2 EH T EE, Bt
BIECL 0 920, JRIRZ3.75~18.95m, FELfl ek 5 T4 1 %
WA EQEM L EQERK, FHMETHEQ  E&
BREHFRG L. 5@ LERE (Po) 8O Bk,

ASEGURILEE . MM AT A, B NG g e, HiE
BTG, A EUR BIASEA R ARG 2 K BT, B
MRS ZATT (1) EBUraMivREfr8.15m~12.97Tm 2 [, JE
BOFIRRSZ 50m, FRIREK-SHGT AR 2 S 4k Akl
(U, A , HERERCANEER, FKL 16m, BT
A B U AR O I B O 14.0m, sk 2 S A S 2 S
Je skl A A IRE R RS R, I S5 H 5 B
RN, R B /NI B 26m, Mk Rk
BE— M RAP XM 20 302K, AETE B4 HE AR AR B (R4 X
JEF. (2) FEHTPEILMIER AR 9.65m~10.55m, AMIH 32k
RTEERTL, BT E, ERpSONER, BT e
Fi, B R OREE A BB B U S e/ NI B 9.5m, (3) 2T
MR AR 3.75m~10.15m, AMIH 2~5 ERL 5, #Bor ik,
I AT U, BTS2 B B A/ INBE o dm, (4)
FEGTAEMIEREAE11.25m~18.90m, JMUZ A 4 HhBds Fh A i i,
HA RS S, RIS A B 22.5m, (5)
FEURMIN ZHATF & A, EYTREE4.95m~13.95m 2 [, H
IRFEM sk, PERM AT RHEE AR, (6) HELTPHALmIe
LATE L, A, HARE., B, ERSgRe

2, WEGES T (7) E5Tdil200m ZH R, S
FREZ91907.0m, g B THEIRA, S-SR [E
TR T2 BUKAF LA BAMATIHRIEC R o

> E1 EEATMERI
(=) Tt RSOt RS
PG B2y 3R R Oy JE N A
T, HE e, BRI R R TR R RS, AR
MBASBAIBE A R L JORE P R

026 | ENGINEERING TECHNOLOGY AND QUALITY MANAGEMENT

FOREZHL (Q™) : Bfa, BH¥E, BKE. &, K
B, R ERN . DURSMET R, EiBERE N @RI,
fE Ly CERUSRBA A ) | AR D EAEPIR S, A
Hl, A, g,

EQERT QM) Wk, W, MARAE, BE
TR, SR, PREST B TER TG 748, 2 T4
M, SRR, UGN

FQEEFRER L QM) « Wkkta, AIELRAT:, FE
LR, HA,

FQ@, 2 (QM) « Wkt wEgt, HARADE, JFH
ATHR, MR, RARTLIRI e 1 1.344, JRIEIREL 19145 0.78,
FRESNEIE G T8R4 2.9

E@REEEE (Q) « Wk, R, M. BOmAsNL
A WA AR DEKA, PERE, RAE1.0cm~3.0cm,
D 4.0~5.0cm, [H - AR, BRASEB0~55% AT, MApbiT
F8o ERIEH BT 9.3

FO®,EML QM)+ . =k, AR, R, TR
ML, DITeE, FEIGH RN Lo PR SIS TR
6.7,

FE@BERB (QM™ : W\, W~ R, TRk
DRNERE . WE . AERDEICE, SR, bk b ak;
e, BRI E AN 10,38, S8R
FITE R 2 R .

> E2 S RRIEE

ARICHUFZC AR (1) Mok XN A IR TR B 1
o, REVLGE. ZHPTAL 29 TR A B 10 XA R KT
it, MIATESUKEELLT, EAL R st X, e
LA, bk E — & avhm, B TREI0R, %Y
7.8m, EIEIHIZLZIN 520 30 Ko MATEUK AL T HIALTT 4]
SOHL, PR LITCA R, BURA TR, %215k, RY
4K, BRSNS 140m, UNBFAFET, FiELHE
X LARFE LRS00, (2) HUR/K: ARSI, b
TR RSO ALK, SRR, FLERE K T
KA SR (FIL, @) bgs, EE AR,
FLBE K E AT TR ZE T, BORRERER, AT, K
BROK, ERMER, SRR T, S



(=) BNZIFERNSIFAR

B BT IN TR & LT LT . (1) 2
TR R RME, MR ML, #iE et
TAAEIRSN, HZEHE AT 5 Ik AR T KR 5 P2 (R R
PRI ) AT TT R, AR E A A R A SRR T (2)
BTG . R AT SR — MR AL T R, e 4 ) A

TEIFHISC AR (3) BIRRE T T & (i 7k fa ]
s (4) ATUE AR R 2 (UM AR 2

k20m) , RN R (RRmZEIL13./m) , HEEA L5
TSR ER T, PR, FRRHN, JETx sz
P2, MEURMER, ARG i & ) S B S A A A e AR T H TG
P L5 LR, ARRASEEIAGRY N & SR, TR
T KOG T T BRI 45 1, A B At vt o T 3R
FARBNE/N . VAT RIF I HEE + 2 2UTF2 + SR e
2, JEER O + RAT R SR, M R A R
FERIER BN, SN IR T R S, NS A Uk
S BRI, o B R A R AR S R L s
L. BRIy R anE 3 .

—. B EEREERNEE

F BTSSR o5 T B oy J IE SR BE TR [R5t i
BEAF, Hrh BRSO R S B 6 TR
WA, FGFEIRE SRR DI BT L T, A
TGRSR R RGP RZERRR, LR ST, R
ZAIH FATHE BTG LA OUORE, LR E R
T THE TR ST R B R 3 LA Sl

> E3 EfrrmhEE

. AIUH EiE 2 HI TR A T &SOHERGT R R, AT
TR L8 T gAY, R BB TT o #4TH
TR F B TS AR T T AT

=. HERLZSENER

KA Plaxis BB THUEML, BV 280 R
St AU H B BRI A A I AU TS, Bk
MBEFERFEL, Hrp. WO RM Lot 56 45 Ve Tk
HAESHL, W@, ER R A TIEN LA SR ©ERH
HOREZR TN B R @R BRE R R4 — R 22MPa;
HLL 245N BRI B R — IR AMPa; #5211 LUAR 4
WL RHUETL: v=¢g/(1+8); R B D He i B 1Y
4£5,

1 BEE SRR

et Es AR B
HEE y MRS | WEEAS ¢
HoE palif=2 100-200 | 200-300 | 300-400 | JH#AL v | 100-200 | 200-300 | 300-400
kN/m"3 MPa MPa MPa MPa MPa MPa kPa °
@ S e 18.0 4.00 4.00 4.00 0.35 16.00 16.00 16.00 12.0 6.0
@ Hit 18.5 5.08 6.48 7.86 0.30 20.32 25.92 31.44 453 9.9
@1 ERRBFRR T | 18.9 5.44 6.62 7.75 0.30 21.76 26.48 31.00 40.8 10.4
@2 i 16.8 3.40 4.40 5.40 0.40 13.60 17.60 21.60 27.4 3.0
&) LS 22.0 25.00 25.00 25.00 0.28 100.00 | 100.00 | 100.00 4.0 27.0
@1 i+ 183 4.68 5.86 7.10 0.30 18.72 23.44 28.40 375 6.3
@ A 22.0 25.00 25.00 25.00 0.28 100.00 | 100.00 | 100.00 40 28.0
@1 it 18.5 5.33 6.66 8.05 0.30 21.32 26.64 32.20 406 7.2
® RS 22.0 25.00 25.00 25.00 0.28 100.00 | 100.00 | 100.00 4.0 28.0
®1 it 186 7.29 9.39 11.65 0.30 29.16 37.56 46.60 44.4 10.4

FERAIA AP A SR T 2R A G T ATORA
b TTARMER T BT SR B NI FE BB S, A i 2
15kPafirfi,

T e E N SR TR B ST A SRS Plaxis BUETT 54
TR e RSP FIE W E 3R, HERRE 9.65m, SRAHEN

+ SRR LK + BUATIR LB + ACT I S RS T
X, IR 800mm, [AIHE1100mm, K 20.5m, FiE+
H5.6bm, SFE19.2m, FHTE12m, FOESEN1:1.27, Yk
3ZESBE R S 29 8.5m, A, BTG N 2 E
TR RO, BN . @ @E AT

2024111 027



T#2HAR | ENGINEERING TECHNOLOGY

R -

> [E]3 ERE|E ST EEEE
BIEFEEGTRATCEF R LB THE L, (LREHETHZ
BT - Ghrem Lo, BRIEE T B A 4a TR, T
R £ SR LOU S R A 4b R, BRI ACT- AR
N 24.49mm.,

om

965

1085

L] fi#{mm)
- (~24.49)--~(2.00)
wH (0.0)---(0.0)

1o 110
000

o

4b FHZEITRER L Binm Dt

BRER

E4a BIETHERE

> [E4 BRI EIR T SRR EER

Plaxis HUE T AR5 45 R an [ 5~ 9 B, d I mr A
FEit: (1) BUEBRH TS R P2 E R L S bR Lol
Fie KA 21.1Tmm, M RS BRI 5 45 5 24.49mm JE
KA (2) TR 6 RS TARTHZESUL LI, At
S KON ZE 36.99mm , ARJEARHEHI N T 16.82mm, AJE
THRMESEINT 75%;  (3) HUER T % B BTN A T
THZ& LOEREST A LIRATRTE , X FERE S A R L AR E S A
Ecyith

PAYAVAS
i
et 7
ERRSS A f%w‘nmmmnu v zavzave

L0
s

ANVANE SNyt
LN N NN NNNVAEOE XEDCORAVVVNNNNNNNNNNINININ NN N

gnmnn
fﬂg'i%}mﬂmmgﬂmgnﬁ 'ﬁ‘
N VNAVNAA R VAVA"‘A ‘q

JAVAVAN

SIS ININNINNANANANN NNNANNA
N TATANATAVAV]|

VAVAVAVAVAVAN
O avAvAVAVAVAVAN

> [E5 BBYEIE Plaxis 1 {EREL

028 | ENGINEERING TECHNOLOGY AND QUALITY MANAGEMENT

> E6 FHEEME - &fns LI

S8 7P, Gk 100
B = 35667107 m (05775 518 12308)
Bl = 0099 (BT T 452

> E7 B L aRHEENR TIZ S

1400

@
218 270,
Bkl =7.389710 m (857 1995 7F 155 2673)
B - 002m en T =2
> E18 FHEEME L Birm TIKMIBH s

1023 m

o

2%

o

2

™

250

000

2

500

s

P

20

s

20

000

P

s

s

@

BEB P,
AT = 40077107 m (5% 5337 55 1701)
BDE = 003711 m (5T 6417 55 4825)

> B9 RBLARFHEEIR LB IR
AFEIEPRAEST R AL VT BT Plaxis BB AR o150
FERZERATDME S (1) BIEESTRNOR I, ReEEs
SRR LU L e, (EB A A 12 S PR UL
BEAMELAR; (2) Z0HEVRR, T2 S 1L
WU IR S R S EUE RS R A Y &, (TR RS
THTHEEGURRIL R AP SR ST ALY, HEe



L IHZ 2 SO hrim TIVEIER 50%;  (3) HUEEIER T4
AL AIEANALS T 8 OB AN IRV, JXFERE A
FERHE R RIBGZ A i

M. giMETRE L EBEMES

FATHEEGU P R RIRITHES LS. 61T
DLHTREE AT A, FUEPEFE. BT By ik
AP 6 THLEZEE LN T A S R R SR ARIE R T A 22
&, HHN AR RESRHAER AT, W R R KA
57, WP T B AR R B SR B S TR B AR . BT
B LR E A (S B A E R, I8 255 S e i
AT L ARAIVERI D, BT A S A T B L R R A A RS
Pho TR RO EEAE, J5k— WO, 5 ek
HITER CBUBRAE ) , ASEGTIREIZEGTUR S S ARk 51
BANFENE, AR BN E, WS R E L
Sy TR REEIEEL, SRR 6 LRIER D,
FHECERIINAETR R Lok b, O R f A peEtt. &
TR SRR R E R R AEATTHZZ B L AtRE T
W, MELEI0, HERTHEPE L8 LOUMSrE LR, Hif
A E M SRR R T B Tt HATHY R M2 RHE A
TeiAEAU T LB TE A ST E AN A S B C L AT
HESELR SBUIARET, HUERA AR XU P

AT AR R LB T L e ER ML
FEAFAERCRZE S, i SO 2 6 - (A B B SR AR LI R Y

243t

2, @ATHEIE LA AR SURER, EHE SRR A
e, WHREVER, S RGP Ansg g AR - R
TR T DT IR . RT S LA RIA),
Gt 2l - PRI F AR T Bl TS L 5 R 5 5t i
PRI BRI AN TR 8 TE SR A2 R I A i o
ARG TR, Rl 2RI,

h. FSFEN

(1) FATHEEG AR AT 15 TOURE B AT T2

PR jRORDHE A, S T A o s R P03l 0 B L S 2 T 1
BTG IRA R IA.

(2) FATHEIAIRZR T 15 S AT 2 = U R
WS AP SR S A TR R R AT, EES B AT R
50%.

(3) BRTHHR A B AT 2R T,
X R BT AR R BRI, NSRS AT 2
THEIEG SRR TN T .

(4) ST E AR R T ORI AU TR 8 L
HIRE AT AN AT P2 o B ME T DR N PR =05
I AR, AFIEHERTE (BIBRNE) |, MESTIE
GURSE A AU SR T ST DR e s 73k FEmgih
B, SRR ERATE 6 ERER Y, BHECE R A
Bk, TR L e rRErk. LT LR AR
ZE ECE

1 E¥, 5 R TY B R TY H ARTd A aAr [ 1], gk, 2017, 47 (7)) = 1108~1111.
21 FFR, 5. @O SHCr e im0 a4 (1], #5RleE, 2018, 34 (11) @ 14~21

(3] FHBEAEREGT A PN RS (1], TR, 2018, 47 () = 11~15.

[4] FsIFHEEAE R DO AT ARG [T ], SR, 2022, 454M: 66~68.

202411 029



