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Abstract

How to effectively enhance the load-bearing capacity and seismic performance of existing buildings
is akey concern in the engineering field. Taking a reinforced and renovated multi-story factory pro-
ject as an example, this paper provides a detailed analysis of the structural condition assessment
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and technical feasibility of the factory. Specific reinforcement solutions for the foundation and su-
perstructure are proposed. Through settlement deformation analysis and seismic performance ver-
ification, the effectiveness of the reinforcement measures is validated, offering valuable references
for similar projects and holding significant practical implications.
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1. 5|8

BEELE . HaMBIEEEORIIAWIR R, V2 BA @RGS0, PURRIIAL. IIREFH R
AR AR REE I, A IR R FURE T ST 2 A O TR A R 1]-[4]. AL
AREZ 2] b5 N s I H s e g2 6, RN HT BEA 30 22 4 M BE S b Bl B s Il 5 58, el
ILINE BOARSR m E HUR B K PURTERE, RIS E M.

2. BRI BERITIERAE

DAL 5530 H A, %I E AT T AR X R X P, R ) 49.75 m, FELIA] 253.4
m, FRGHEE | R —WRE S A N, S B AN, EH 14 F, MESE - BY s
M, @S EE 56.9 m, Bt L4 F, HEZREEN, EHEE 23.9 mo | E(ERSERE) FNREE,
N —EE RN 4.7 me BB E R . )5 R B RS

@ HEZEAE: 1400 x 800, 1200 x 800 1000 x 800, 800 x 800, 800 x 650;

@ HEZEZE: 500 x 1500, 400 x 1500, 600 x 1000. 400 x 1000, 400 x 800 400 x 600;

@ HR: H N ETR 180 mm (E HN)/250mm (B LX), #R#EZE 110~150 mm;

@ FERENHEBFERE, FERIR AR E N 500 mm. JREEEHERE S Ak €35, Hi R = C35, H#iE C30;

® R AR, FE TR R 1 fis:

Table 1. Original factory building pile type parameter table
=1L R BELEMERRESHER

ey A JkE MEK(m)  ARESTEIHEGN)  FEREGHEM A (mm)
. - o —~TiEAE
FHOREAE IR G FLRE 3700 35 2500 R RS 1300~1500
PHC500
WEAEN ik s A8 AB100-1 28 1320 PitE~t+A S 1200~1500
4,14
JAZHb-2
Hb ZE TR T 5 A 35-12 24 660 VU~FbiK & 500
12B
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3. MERRREEEL
31. BEAR

JRT P et & A IR I L3847 By, BEIEIIAT IS AT 800 2.5 kKN/m? (3 2), 4277 X380 4 kN/m?.
AR 14 F FRERHIENR + TpARE, IR 4F 8B oy AL+ BEbRA ™, JKEAE 5 A X 4 A
T AT R T2 7~10 kKN/m? A5, @S E08 BT 5%, R4 E b (BEA @M% E 5mE
AHATE) GB55021-2021 AP FEEANTE (2020) 3 530 ( il @i imie s TR Bt /mE) B
FE, MR REZERNSEERSE . &R aEl s Z0E 2 .

Table 2. Load increase per floor

=2 BEEHEMSE

3= T (m?) BT T AR (m?) FETH A B (KN/m?)
IF 12,430 (48 F4%) 6000 10

2F 10,362 (5 F4%) 3950 10

3F 11,413 2140 8

4F 9105 N (R AE R R
Toi - - 7

3.2. IR EE

AR BGEAW J 5 B F ARG 5w BE s, A0 s B A A . AR [ bt (BER e 5
JNTE @ A RE) GB55021-2021 & GB 50023-2019 (EEFPIE LS EhrE) » 4% /5 848 FHAER 50 4, 2N
C KM R LEH TR GEEPURRITIE) DGI08-9-2013, fkiE 7 BHHE&N . 4K
B, MEZRPIRELE R N BRI N S, ROE T BT hU R R E .

prRsE . O BERENSGMAAR. WM. S5, BRERETI RS 2R B B SRR 5
LEREAREA T, MR AT EEERE:; @ 5E A AR -2
fERGEAK . LRI Z R o RE LR AR, REABAMEE . RSB AR RETR: O
LM E LK 52 HATGH BB S U @ S iits: . GEREE LT R s8 B 4 7k 21 THE C40.
C35. C30 MyEER, AR AR R HE L 9 Bk BB s BE S5 2 C35; O PURRHE I %5 2 45 RANPUBR AR 156
HEEREW, FREPUEMIGERE. AR R GE—ENA R FEERRHAES:. Rk
PR PO AN 2 ZER, PAS0E XIRFE i 22 BESURE AN R 2R, MESRE A 2 2R . B,
JE T 15 e R R 0[] B A it

3.3. FEARTFITHS

L RT3 A5k i 282 ) I ] 50 077 SRR B R AR RN, SR B IR T B R B (0 55 S 4 ) 4
FES PR

3.3.1. BEiREMEITM
5 ¥ TR 9 b PETE = 7K LA F R AAEAEDL 0> IR L, M EE BT Tk 22 4
LIS, B AR R R S I R 130,000 kN,  SEMATHI ARG 9000 m?, A4 T3 R & T
TG & 14.4 KN/m?, WRABPUR LTG0, HEEARB AW LR, 75 ZRIUEEA N [ 55 i .
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BlEA =S PN P YL e R
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GRS, BT AR 215 DRI 28018 8 51 R 2t 1 L AN 6 A DU R A T i SR 4k, T
AE Ik ) e 386 AR T 0 7 v, 488 K2 S vt A I B A PO RE A S SR

AV S BTSRRI T, BIE. JZI @17 N, Nl amik /22 hrss
& 185458, AN]SR Z R AL, AT R A R B T 38 Rk AN 2 o AR I e AR AR KRS,
N5 EERTUB MR, T R BEA 1T,
4. MERZIT AR
4.1. ERMEEH AR
4.1.1. #HEMESR

MRAE TS, RER o LAREARAE A 00 A BE 2 17 3130 2 5 I B ug BoR, (HANH 2 A& 1)
AR AL Tl EARMECA K & MM ERE R R G . BREE]. SRR LS 7 2% UG Be M RN, #ME
P BRI A I R I SE AR G — M, A B R RO EARCHT , B AR M A 3 L [R]85 fmr 3
A 1,

L . T
| Vi FoF F F & B ® @ B al
= - )
——— 7| )
i i 8 2 R b R R i a i i+ ~ i i g D 0] 0] 4] Q Q@ © 13 ¥ D D R ':a
/ Y
' 0 ' b o 21 ] o = T = % e 3 o] 3
3 ET T T3 Ty
iy r P - 1 = R AL g R . - i3
€ wpl O % i i T 3 f
1 b B U, Y T, T 02 o bl m o fAp
MR Rl ey
% i g @ B B @ @ & SE g0 E B @ e\ “4,
z \ Y
’ loE@m @ f @ @ @ @ @8R5 ot %
; o o \ 4
% rE (e o G & o

Figure 1. Diagram of the footing positioning that does not meet requirements before reinforcement

1. MEFTHEERNABEMNTEE
HRE I T AME AR G YRR, B PRI SR B AR TOLPE I AOHEZSAE N AR &, RHA] @377 x
10 S E; DU ORI B AHEZUAE TR &, SR 0273 x 10 SR ME 4K & EITAL.

4.1.2. ErtipoaiEie
WA CRFUPEREFARINTE) 1GI94-2008, 14 H ANFI 45 1E 56 55 I XM A A sHH 5, A LR
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Figure 2. Schematic of anchor rod and pile pressing hole
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HE 4220
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Figure 3. Schematic diagram of pile cap node
3. HEhRREE

DOI: 10.12677/hjce.2026.153071 239 T AT


https://doi.org/10.12677/hjce.2026.153071

RULSES

@ BiK$EHt: HREM N ERIKIUE, M BIEE KRR IE K . K 4.
HHNS, EERAREH

B BAATR Y, SEfRERE, BEKEANT10d
RARLACAO T4 200 480 200
HENFH100 BAFAE
® o o I """""""""""" § J """"" \ """"""" I ® 6 o
e T A T TN
< FRERN | : <
| | ‘ |
N i '
| |
| |
B A AR
| — FABE

Figure 4. Schematic diagram of back-drilled waterstop measures

4. FFFLIEKETRRERE

4.2. EERGHIMEZ TR

METI, s T IR BT R — bR, G C40/C45 UK AR EE L. HRB400 /. R
JRIE A R B JR 8 LRI, SR el e o 45 WD AT TR Bk - SR AZ AN, K98 EA/NT 2.5 MPa.
TREE R REETE LA KT 0.5 mm I AE PR APA S R REVE IR, KT 0.5 mm I BRI HE ORI 2R 4251
R A E e, A A SR

sEGEMmEAR

WA 2 SPAE S Bm A% i A e n 81 7 92— M A S BN [1VA AN (R E [ vE - B ik
SR B R AR THT v« RGN 1925 A, A B [T N B 2T 4 389 580 52 5 M R o (19 55 BB 848 &2 1) 7 156t
REAT GO AT SO N ] s TR) 4 192 3 R P MG A A . 8 A0 S R A DR A v T 3R ) AP e AT 52
PERR[S] [6] (L 3).

Table 3. Reinforcement status of superstructure components
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Figure 5. Calculation of basement settlement after pile reinforcement
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Figure 6. Column axial compression ratio exceeding limit on basement level 1-before reinforcement of south building
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a) ZEME TS RRRE, W& 4

Table 4. Summary of structural deformation verification results for the south building

4. PREMTERIREERILE

F8HRI TCEER
X [H] 1.00>[1.0] 5 2 1 )
TR/ MIBE EE
Y | 1.00>[1.0] 5 2 1 &)
B X A 0.94>10.80] 3 JZ 1 )
PEJZ S8 T
Y | 1.00 >10.80] (5 JZ 1 )
X 1.0939
SER BRI (s) Y 1.0586
T 0.9000
B X [#] 99.97% > [90%)]
R R
Y A 98.84% > [90%)]
X Al 7.27% > [1.60%] 2 Z 1 1)
HR/ANETE L
Y A 7.10% > [1.60%] 2 JZ 1 1&)
X Al 1/572 <[1/550] 3 JZ 1 )
B KALFE f (M%)
Y | 1/582 <[1/550] 3 = 1 &)
X [A] 1/8337 <[1/550] 3 JZ 1 1)
BARALEE A (X))
Y | 1/3339 <[1/550] (3 |2 1 1)
X ] 1.02 <[1.50] (5 JZ 1 &
wARALFE [1-301¢ )
Y | 1.24<[1.50] 2 JZ 1 )
X X [H] 1.03 <[1.50] (5 J2 1 )
B KZ AL E
Y | 1.26 <[1.50] (5 JZ 1 )
X ] 34.18>[10.00] 3 JZ 1 )
NI L
Y A 37.29>[10.00] 3 /2 1 1)

b) FIBHFRAEH T A AR TR LR 5:

Table 5. Summary of structural deformation verification results for the south building
=5 AERESHERRESRLE

eI LaER
X [ 1/57<[1/55] 2 )2 1 1)

FIEMEEH T TR AR
Y [ 1/65 <[1/55] 2 JZ 1 1)

2) %
InE RIS =H 5 AR T LEAE 0.82~0.90 28], —FEH 2 AtELLTE 0.76~0.78, &1L 0.75 IR
O 7 RO 8)o NI J5 A il s EE 47 BE A — ST il & LU AS KT 0.75 FOPRAE ZR
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Figure 7. Column axial compression ratio exceeding limit on basement level 1-before reinforcement
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Figure 8. Axial compression ratio of first-floor columns exceeding limit-before reinforcement
8. —EATHELLEBIR - mnEH]
a) ZEME TSN RIE, W& 6:
Table 6. Summary of deformation verification results for mid-rise building structures
= 6. PREEHTHBHESRILD
(e CEER
X [H 1.00>[1.01 (5 2 1 )
/NI LE
Y A 1.00>[1.0] (5 2 1 1)
) o X [ 1.00 >10.80]1 (5 2 1 1)
PR B AR
Y | 1.00 >10.80]1 (5 2 1 1)
X 1.0164
S5 LR A HGs) Y 1.0682
T 0.9585
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B X A 100.00% > [90%)]
B R
Y I 100.00% > [90%]
X Al 6.87% > [1.60%] 2 )2 1 1)
/N E B
Y A 6.72% > [1.60%] 2 /= 1 1)
X [ 1/647 <[1/550] 3 = 1 &)
wARALFE A (HE)
Y [ 1/552 > [1/550] 3 /2 1 %)
X Al 1/9999 < [1/550] (3 JZ 1 1)
& RALFE A (A
Y | 1/3239 <[1/550] (3 /2 1 1)
X [f] 1.03<[1.50]1 (2 2 1 1)
Y NIK A
Y A 1.28 <[1.50]1 2 JZ 1 )
X [f] 1.03<[1.50]1 (2 2 1 )
B K2 AL L
Y A 1.28 <[1.50]1 2 2 1 )
X Al 39.02 > [10.00] 2 2 1 )
NI Lk
Y [ 36.96 >[10.00] (3 £ 1 1)

b) FRME F LA, Wi T,

Table 7. Summary of deformation verification results for mid-rise building structures
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X Al 1/61 <[1/55] 2 2 1 15)
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Table 8. Summary of structural deformation verification results for the north building
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/NI EE
Y | 1.00>[1.0] 5 2 1 &)
B X [f 0.97 > [0.80] (4 Jz 1 3%)
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Table 9. Summary of structural deformation verification results for the north building
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