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Identification analysis and treatment of a floating accident
in an underground garage
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Abstract: Structural damage caused by uplift will reduce the service life of the structure,even affect the overall safety of

the structure,and it is of great significance to the analysis and treatment of floating accidents. Local floating accident was
happened in an underground garage affected by rainstorm. In order to understand the influence of floating accident on
garage structure ,the basic situation of the accident site and relevant engineering data were investigated, the damage and
deformation of structural members were checked. According to the field investigation results , the causes of the floating of the
garage and the damage mechanism of the structural components in the garage were analyzed. Based on the inspection and
analysis results, corresponding reinforcement measures were proposed for the floating and damaged components of the
garage. The final treatment results showed that the reinforcement measures adopted in this paper can effectively ensure the
normal use and safety of the garage. Through the analysis of the actual cases, the analysis and treatment methods of the
floating accidents were briefly described,which can provide reference for similar projects.

Key words: underground garage; floating; causes analysis; damage mechanism; treatment measures

W S T A R e S 2 55 A T K B B v
TERLE A R DI, T 2 8] 9 A 2 22 Lk
TN, X 25 1] 4R 2R S I e M) P R ok
o M T REDS 7870 B A F M T 23 |], R T AR

Yis HER: 2023 11 -16

AOHL N AT 2 T2 N o MR A B 3 R A K
NHEFEMRAAE, KEHE 4R SR IR AL T
WRKAEER LT, & 275 I8 23R K7 T % 4 1%
RSN . STV EERL A BT TR A S E P E

EZE®IAr: X 53(1988—) 55, LRLIN , NIty %5 5 s T A%



80 T 2

g B 56 % A8

M AL, BT R oL T, — B el 2
PUFFRETEEOR, Aa ki Bl B2,
TCEME A Tl e de b i Lol E 2 x H 2 7%,
TEME T e P sl EARESR Tn, i TR
PRI RE R B0t B 42 A sl U F 4% I
FETEE AW —E N, B B
PITRELR, R Sae, FRIRZS I RY
I ARf, 7 H A 0 A 2 B A R R Ok 23R 3k
RETT, MNTTRZ IS5 AE AR AR 22 4

AT PRUES T TR D RE SRR T e, R
A SO O TR BOR N B B S8 35 ol 51677
O AT KAk BT AP R EURTT T ORI
BRI . H A DA BRI R,
JrE T I F A I K Uk, LA R L KR
PEAMRIEEE ST, 20 17N 4% BRI
FEREAE AR R A LIRS, i T
SRR PR, 45 2R R PR A5 D B
oo AT PRGN A T SR P R R
& QIbE2 R 770 a1l INE /IR SYAER s BN ES B2 i)
W, REE TR B L TERA RS, I
JEBIRE R Bt ML M AR NV A
[ Rt

ARICEE R — U P R TR S,
X B 1 OO A0 A S ik, e BT
FHCAR R 0 R D K A R R R L, O
EEXSPEMLER T AR BN, A BRSO SR TR

PR %
1 IiESR

S NN T T AT, RS
i — 2N EE A - 55 RS, JEabE
AR + THBL, @R RE KA, Sk
RFR181.2 m x37.6 m (K x 55), BHIEEH
3.4 m, ENGFEHN3 1 m, TARJEE N 300 mm,
FENUEERE S 400 mm, AT I R ST 43508 400 mm x
500 mm, 400 mm x 600 mm, F=ZFGPTREE 50
FRYh C35, SR RHH I — %, HPRE
BRI N, HFIERE BT SR NN, &
M 2 T5UAR B TOUIET A A 53,6 m (VR
), EAJRREN 1.8 m, 7 P THUAR 018 AR = 4

51.8 m, JECAHRHLIIRR & 48.4 mo BITHLITE KA
$50.0 m, MIXFEINEEE -4.6 m, HFHEERHR
PEF BT PR K AL LR, AR AR X 28 41 3 B 4
-5.6 m, M T EEHFI A1 s,

53.6

51.8

e | e i
7| & H
48.4
S g HTROK

I
—_—___

03 1.8

3

48.0
1 T EESEHREE m

MR FEEINA 3 A RR B, JF TR Dy 2021
RS H, MDY 2021 4F 11 A (3 2022 4
8 A, N HE—RBLL - 19 x A -F il F - H
DI TR S8 B = TA, il A — F Xl R
+, B XKEGE R 2 R .

2022 48 AW A=MIE], % RN S 20l T oK
(i bR, FERTIE], i3 R R BUA R K 1 it
SFHOM T KBRS AKAEF] 50.2 mo AR 1 X 0
N, SECEEN I EREE AR
[FIRERE A2 475 S 38 8% o D PRUIE TR 42 42 1B fil
FH, e BRI A P AT 8 RE 20 A I R BUR R AT
PIIETPOSZERS

2 PpAEREN

pSEN T e G b DR Ay R A TS
FHoA oA L R B AL LR i [ i e A2
Ko B A AT TR, JEX S
T« KIOERATT LA B AR 1 B B R it JBE F0AS £ RS itk
A1 7 PEARASI o
2.1 HWRAMEE

AR Ll Bl 5 o7 4 3t B B A i T, DL
Gyl 0y i A G O D R i, R X A
N G N AT )R FEA P LR SR
RNz, S LEMARNBESHA LR T
AR 1 B

MR LB B D0, A5 BhifL 138
Tk, EEORIAE TR U ARG L )E g R R K
R, FEZ R LFKA G, K — B
gk, AT A WKL 1. 40 ~4. 10 m, F35E



2024 455 8 W Xl

5, % FOT R BRSO E S A B

81

0,0.0.0 0 6 0 0 6 6 O 0O
5400]5400 ) 5400] 5400] 5400}, 5400]5400] 5400]5400] 5400] 6400 1t
: -

@

©

)

®

AR

10.6 .0
T

6.0 | 164 | 288 145 | 85

1M P m Aé

%%

©

&
al 326l 4551 286 125 | |
B — - — A — - — — |

1821 36.8

20.5| 104 i

©

6800 14 800,4 800} 6800 (48004800

roveme T g ;
HiH T e s s
— b —h———

| 4.0'L6.5'L2.0f
. v —— [0 —
B2 MTEERREZFRUER mm
x1 WREMRIHEFE
HJZ i 5 JZ)R/m JE AR/ m BV 1323

AT FD 0.50 ~5.50 48.28 ~50. 86 R K, R ~ 8, SRR, R AN S
FiBi% 1@ 0.70 ~4.50 46.19 ~50. 16 TR AR 1, TI VT AT G TR ~ 3, AT LIRS
LN e 0.80 ~8.10 41.32 ~46.47 JREE K ~ AR, TIOTRARS A DG, W ~ AR, POBRES
¥y g @ 1.90 ~14.70 30. 68 ~41.36 Tk O, JI VTR A OERE IR, AT 3RS

KA 0.70 ~. 7. 40 m, A0 FHrE 46.57 ~

49.51 m, &, B i) X PUIE K AL bR = &
50.00 m % J& .,
2.2 HxEERN

KT RN EE LR, g EE
DRI T 22 2 R HR A X g 22, A 45 SR &l 2
o ARHREARLINGE S, LR 4R IS AR b AR
AR CHUET RREEaE, R R =N
45.5 mm, HEFERE X EA E . R4
SR PR AT RS MR v 25 IR 3 R

501

510 15 20 25 30 35 40
53k A BER /m
B3 ABHERRANSE
2.3 HMEBRBKEN
o3k LN b T 4 I S B R BE A AT 4
itk dr, JRBUHL T 22 PR b DX A3 HE R A i 3

ZIEUTHE 5 Bh 0 4%, A TUAIAL IR B L AP 7E A
[l BE TR BB - T R 1 A B AN R LR o fie
JHIF) g a) X 11 x D EALHESERE, FERIR
BEL U IRRY, A SR, TR
WMo, ke se ek ZREEE T . AT B0 A

S MRAERIR G DL 3 An 4.5 Fs

It

P
B4 HSBRHGSHRITE

BS AEERFERL



82 T 2

56 % A8

2.4 FEHEZTSEEN

BRYy X A AR IR B SR BE L A PR
RO R AR BUHEAT A o AN 45 R W] A1
TRBE IR e 9 0 A BT 2K s A e R
TR BT BOAR IO SRV 25 R s M
G151 52 3 B 37 T P B DRy 2 P JEE 40 A A O oK

3 EBES

3.1 EEEESH

WU R 4 R AL T, ks AR
FEREBETTITEY (GB 50007—2011) 745 5. 4.3 %
Hog, &) S Thi R 5.

Gk

Nw,k
Krf: 6 WEFYAHEKEEZHM, kKN; N, H
FHEME, kN; K, PR E L2 R, |
1.05,

(1) itk Lo, #F =@t siE t.

1.8 m 7 1.

18 kN/m’ x1.8 m =32.4 kN/m’

300 mm R EE - THAR :

25 kN/m’ x0.3 m=7.5 kN/m’

e

25 kN/m’ x0.4 mx0.5 mx2.5 m/ (5.8 mx
5.4m) =0.4 kN/m’

FENE :

25 kN/m’ x2.2 mx2.2 mx0.6 m/ (5.8 mx
5.4m) =2.3 kN/m’

400 mm JEEE AR -

25 kN/m’ x0.4 m =10 kN/m’

G, :

32.4 kN/m> + 7.5 kN/m* + 0.4 kN/m’ +
2.3 kN/m” +10 kN/m* =52. 6 kN/m’

N,

10 kN/m’ x (50.2 m -48.0 m) =22 kN/m’

G/N, , =52.6/22=2.39>1.05, i LHIFER,

(2) FsLhrifol, T =E@EMAE L.

300 mm i &E 1 Tk

25 kN/m’ x0.3 m=7.5 kN/m’

FE

=K, (1)

25 kN/m’ x0.4 mx0.5 mx2.5 m/ (5.8 mx
5.4 m) =0.4kN/m’

FEIE :

25 kN/m’ x2.2 mx2.2 mx0.6 m/ (5.8 mx
5.4m) =2.3 kN/m’

400 mm JEHE LK

25 kN/m’ x0.4 m =10 kN/m’

G,:

7.5 kN/m* +0.4 kN/m* +2.3 kN/m’ +10 kN/m’
=20. 2kN/m’

N, k.

10 kN/m’ x (50.2 m -48.0 m) =22 kN/m’

G/N, ,=20.2/22 =0.918 < 1.05, A L
TFEOR

RPEPIR IR Z5 2, 456 I IR A 1% B AT LA
T 10 3 D A2 I R 2R R 25 A 5 R
RERE N

(1) N FEFETMNRAR L 1 RSP 5
AR A, A A E K LR E E WA
MR EFENMPORREN, B TEMT 4 E k%
¥t T5e e, RAg BT 1, SEEERY L
JEEAR, BRYA S 3 EARRHH T KA
R R SRR, AT B0 T 4 R
TG PR N S AR 5 5 o

(2) BHLLFEW BT KA . B
A TR, MR ARG TS, T
FALTPRETASE IE TR, HoH R 4R A O oK 58 K
U At T A 78 8 08 3% 22 RN f B e, LT
IKAEHL N ZE RS N AN RE AT 2R, 80T oK
PRI R) NESE B F, B K 2450 A
HEA RGP, @A R R
3.2 HBGINESH

HRAE BT 1 42 P AR X e 25 i, 455
3 Jrm B BRI T AR AR X R 22, AT DA R 2R
JEZ TR TSI g 6 Fias . MBI R AT LLE
MO N A EAEICN AR B 4 S R ) R EE 2
T, MRKECR AL FIFEg. RAE LXK
IR ARHASIE . BeRy, fEE L S5RE LXK
B N EES AR, TR A
MR EAZL) ETE, S REAERA S AL



2024 4E4f5 8 1]

X 55, AR T AR BRSO E b S AL B 83

A, A SHEENT, H LM
Ui VT AL A LR IR 1) A, A P B OS2 S,
HE P AR BR 1) A, P TRGE IR RE . XA
SRS D RE R W A I EY Sy, el R
T B U R EBE ST, B R A 3]
WO, AEE BRI REE

4 KpIRFEHE

T A PE 1P O By S AT 4 ok A
JZ T AT A BRSPS T 453 A B
4.1 ZFEEEFAERE

LW FIEDUTERE T AR R, n] R
R BB A PR AL b FE AR K T
ZIAIISE AR o R T 2 120 f) R A L i Ak PR T
AL 3 A5 AT

(1) 3 LA b He s o MR 3 B 37 9 4 13
AP, MR R LRI, ER O AR b OB - i
RO, HIETFE WA HEREAL, A&
B Hik, BB ESRIETIE T, &8
PRI BEAT L T, A Y LR

(2) FEARARE R KR . i T i 22 R
PR T KOLERIG, HR AR RARR K s 7R
KK 22 B3R SR, AT 51 I TR
DR R TR ARG FLHE e 9 T 2, AT 22 A
TRHEL R OK, FERM T KIE T Bl 50 Bk 6
b bR ZE ORI, BEAT R AL

(3) HF AR SMIM R K o A58 T s H A %
JEAR AT B B Al 2 b, TR AR PR S 4 T
K RRAFEERE K, A L R K RLRRAR, 55 3R K
A2 RS 44 I IRE Y/ S VANEE B N BV 3L A TR S
[N, B I ) 2 F I J A 7 el 33

TE LR 3 MOFIE MG ALBE T, T %% b
PRI B A AL B, R PR AR [l 2 R

4.2 IR G LR E

TP TRk LIRS B3, b %
PRBEA 019 B R 5, %F b 2 5 | 18405 1 g 1 it
AT AR

(1) HhEEINEAL R, FFE ARG,
PRIERE AR 5 I + S 25, $ L R 3 R
SR MU TE S 1y REA T m b B, L AR
75 mm, R 32.5 MPa 338 £EFRER K YK KoK
BRSO, AL N 4 mo it T A R R
BRFLIEEIR T ik, AR YU TR . ALY
K SEAMESLE PIHEFL, LR R Bk K i 0 AL,
DAFS il SR B 0 g 50 7 A= 1 B IR o

(2) ZBEAbPE, XFYERE/NF 0.2 mm [ 544E,
SR 2 T J DA A B 1) O i R AT A B R B E R /N
0.2 mm [W24%, SRR S 3 )7 kb T b B
JE I3RS T BT PR R K . TR I8 AR HUZ
17 S 4 I A BT e R T

(3) JEARIN RS AR B, X b X H B S A Y
JIAR , SR FHAE AR TOUAR Al 185 n & )2 16 7 =Xk 47
EEAb R, 4 AR AR T .

(4) HEZRRE AN AL M A 2R A A 45 0 A
JE 43 R FAAS [ (1 Jom [ Ak 20 77 =X

X A B AN AT E LB (HE SR AL, R LN Y 7
AT E AL B, M SCRWE T iR, AR
PR S UM 8 B2 25 Sy Q2358 AL 5N [& it 1,
IS BRAR RO, W BR R EIG, XA
TOOLHEATHT S o BN 225 Fir I R A7 4T 5 o 5 Ak 3,
BB I N PR UE R 5 TR 32 22 [ ) T B A

B7 tEREERME
XAE B A7 75 W 0 90 55 - T i B R I HE AT
SRR AT 14 77 3 A5 [ AR B, ] 90H
K8 fine MARUEGESUIR R, M IR &R H 1
TR BRE 1 50 18 25 0N LU D e i i B 2 R 4 R — A



84 T B # &’ 56 % A8
Fo WOREUENEE T, DOR IR EE LA B, 2%,
TR BE 1 R AR A2 I FE MR, R UE I 12 1HT 1 P

R A SR,

B8 MEZRIEEAEHEMNE
4.3 SEFR

TS SR TN B AR B R o0 . DA WL B RO ) Ak
B LA e % 07 4 b B85 5, 323t 2 % L i ()
ARSI AL B T e R, N FEE L
Gk R R AL, R R B R

5 & i&
AU — P B SO = B, B
EEE L 7T R I =3 o I S Y P N (K ]

AILER A B I Ak B i JL A T i PEAR A A 48 T
X — IR 5 A SO U5 i, n] R R 2R A

(1]

[2]

W B, ARG T LIRS
R[], TREFRE,2012,30 (4 2) :135 - 136.
FEERE RIER, H7R, 55 . FEh R R E L ip b g
PR B Hr S [T]. i T H AR ,2014,43(4)
46 —48.

o B, TR . e N2 IRk AT S
INET]. AR AR ,2016,38(11) ;115 —118.
T . R L RN A RO E A BT ]
IR A S A 2017 ,39(7) :88 —90.

TR 1 5549 T AR e 15T i B SO : GB 50204—2015
(ST bt v E RS Tall s i, 2015.

S FE LA BT : GB 50007—2011[S]. Jbxt:
H ST Tl e, 2011,
WU, A8 00 K R, 55 . Rt T AR RPN 43
Ml ab BT 35 & B R 2%2 4%, 2018,39 (6):
16 —20;63

2 E G, FA, KT . MR R R A B R Ak B
[J]. fede i 2Rl ,2015,33 (M T 1) :38 —42.

% L B i NI S oyl b2 8 T
Shn@EABEL)]. Tk #EST,2012,42 (3) 154 - 158.

A FI| %R AR AT BT A= BA

ARTIEVFAT A [ 2 AR T OCBERRO) H 2t o 0 75 Bt i 7 kL S DRZES BEIRAT IR Al L A A AR ) Jel ey
T 255 = T7 - B AR R SVBE ™ it b LB A D7 sCR L A0S . AT A5 B IR A3 AS T2 4 Hh AR SCRE . AR TN IR
BRI 3% | & T B (RGO T R 2% 5 R SR, A5 AT 30, MO R S AT Ram . 735 1) AR Tl B 32 5C
TERRIAT AR R VPR B, A SRUSOER R UL, AR TR A



