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Abstract

With the acceleration of urban renewal, the demand for functional upgrades and spatial reconstruction of existing buildings has
been growing. This study focuses on a commercial building reinforcement project in Shaanxi Province, addressing the design
requirements for open spaces on the first and second floors. It analyzes core issues including insufficient overall seismic performance
after column extraction, inadequate structural capacity, and construction disturbance control. A comprehensive design approach
combining “overall seismic reinforcement + local truss replacement” was adopted, innovatively utilizing temporary-free column
extraction and replacement technology. Through theoretical calculations and field measurements, the safety and reliability of the
solution were validated. The research demonstrates that increasing cross-sectional reinforcement of frame columns and adding shear
walls combined with steel truss replacement effectively resolve structural load path interruption and capacity insufficiency after
column extraction. The temporary-free construction technique, which uses demolition columns as temporary supports alongside static
cutting methods, significantly reduces construction disturbances, shortens project duration, and lowers costs. 72-hour deformation
monitoring revealed a cumulative maximum deformation of only 4.56mm, far below design tolerance and meeting current regulatory
requirements. This study provides technical references and practical insights for similar projects.

Keywords

existing building; frame structure; column extraction and beam support; reinforcement and renovation; no temporary support; seismic
performance

BE 5§ 5
EINRE
sk S A

PERSHESHUE M S A RBE AR AR, TE - PR P22 710054

4

~¢

B T ERGHMHERERMESERAMRS T

=

M AR T B A AL b, A AR RARE TN EMNERD BIK, A LA GG L7 ke B 5k TAZ AR,
AT 12 B R Z BRI E R, SRR LIS LR ERAERE ., MRS N R AL IR 454 5400 9,
R CEARFE A BB ARHRICH AR R, AN RIG R XML A T H AR, @RS E
MBI, BiEr ERAME TIEW, FIREREN, WARDMEERA, 3R /32 S MM RIB R 5 £,
TR R T ARG LA N S5 AR P RBA R Rk bt 3 AR THARA R AEIF AR A e L3k, A d
1Y, BEMKAEIKS ., BETH., THEN, TEDIEHEHBLEMNET, R XEHTNL.56mm, & Tkt 24
i, HRIATIEZ R, T A EMR B REFARSAE L TRME%,

KEEn
BRA A ; AERGEM; AR, WEBE; RGN LE; FERGR

18]35 FRZSIATR, AT R T EFERAR L. Tt
A FRBEETREY TR ARG, AR (RS TIE, eRTE

W REREE A GE TR, Baksishie N, S5 IRMHREIINE . BRI MRS R,
TR SR AsE TR T, BRI SRR r S B TIED, MAERINESaS th T st es
JRLERRRENR, TGS LRSI . HRIERtE . &
(EZEEAT IR (1992-) , 58, PEIYINMIBA, & 35, SN SrESREEEGEAE DR, Sie. BLE,
N, T2, MBLARTIENR. SR BVl KRG E e, e R ST E

86



TREITSET -5$07% - £ 128 - 2025 F 12 A

IFH S N SRR, (R, RN A HEAR s M FE 2 N ]
MERARI T, M SRS T T2, BRE—eEE L
WHENSIMES TR o ASURFEREITE Fml s T
e, AT AL M T IR 7, AR TR
RS,
1.2 E NSNS

ES M FEREORIF R 5, T2 R T4
RGNS+ P FTIE K, SRS SR AR
T, BRER AR HRImS, BN SRR D

AR TRER AR T IS 5 R B 45 & i B 1
BT, SRFIRGRERE: | RN = RN,
TG + DUERSET AETTEA SR TR A0
BARPUERES), RATEREITEIE R M TR 75 AR
THEZ JGFERREE . AN 5 TH A AEH LAY IR

e TJ5TH, (GEEIeI 2 AP e 20k, KT
BT R A TGN 2835 THOR, R AR f&
HEESy, MERIERSEOAE, FERNERIEX ., KEEHER
shgrhn AEGE D, BEEEIEES N,
1.3 MRABTESR AL

FEI RN :

(1) e a5 R bUEERE SR E D 0T, BH
TS E A

(2) HIEE AR NNE S R et & s 7 55

(3) JCISIS S TH AR S50

(4) BT IH AT G NIEIE 5 28 %

EE N

(1) Z£T TEMASEITBEIR, S8R50
MR

(2) HlEEENELSE; ChFE T T2,

(3) WSR-S, P IIERR

2 TEHER

21 IREERER

AR TARABRPGE Frmls, AT 2018 45, LS
PR 12000 nf , FEEHIREEHHELRLE ., AT E 6 2.
WTF2E, T 12 ERNEEIESEED, 1Al
Flig. ZEMRAEIIEN, BRI EITA =TT,
AL iRVA T =
2.2 IS

BUEIRBHZIE 8 B (0.2g) , 41, MR %,
RHIE I Tg=0.40s; HEBREEMURE SR —T BN,
B FHERR 50 £F 5 FEANUE wo=0.35kN/m’, HmHL RS EE
C 2 HHERRERERIERET GBI ) BUE.
23 MUEFE KRGt BER

TR 1~2 EFO K EMGE Az K23 M), P 1~2
|2 2 WRMELAE B R > B, JFAESRRRE e 6.5m HE
13m. i EFR:

(1) PSR R =R,
JOEDK s

(2) FEHLE IR KR AR EDR, P
K AFTENE L R EEK 5

(3) B T KPREE D0 At ithal, sk

SRR RIS LT e

B 1 3ERa rneE

3iZITERSHE RS
31 BEmEkREAAES

JFEERFGIE 8 FEIARAZEK, ik A ik A BE L.

(1) RFSRIRE RS, SRR EE:
RE (ARRERIRS S ATEIR ) Mok thim ST A i 2
MFTER 5

(2) FADMEZER R ERLHR, FIRHHE 0.65, HifE/E
HAZ 0.82, AT —SAESEHNELLARE 0.85, 224 BRI .
3.2 R N ST RIS

PREEEZUT G, RS E 6.5m UHESL A VIS T
13m (FER, TS )RR S 25T o AW [

(1) AZ 5w, HFETTE L5 FAEZRE 6.5m
FETT, MR GRS, AR I S A ek
TR 13m BT N IO EDK . Tl N E R R
#H ;s

(2) B, KEEEREERSERER TS
AR REREE, MR, BB EIRRE 13m B
T EBERSETEIRE, (DB RS a2y E
H, SEBREeE R RN, heia i, AT
TEFEA TR0 B R A IR S5 M A v S5 Bt — 2 TG4l
73 (EARAE 13 +1.55) fEVSEFR T, REGEER
FORIEE AT LS
3.3 METHihEFIHER

A r R UGS HE AR LD N2 E S

(1) fE5cHE THEVBEE R A 480, HORIE L,
INFTEHEE GRS S8, S RREZENZE, $0
HAREGEE, BT, B0, wiliEsims e
HBETH T A RIS s

87



TIRETEET - 5075 -F 128 - 2025512 A

(2) RIS DR B %, IR et 2%
FARGE . HURBERES 5, BraRksl, SRURE R
TIFEY, NSNS SR AT AR, SNSRI A

(3) HE T Fr S B AR 2 S BUS IS ok
AL, WSS S TR R S, B
HAry AN ES T K.
4 EEITHZR
41 BEREMEAR

S R AR URERE AR, R RN +
HERETTRE G5 T 5

(1) FEHRA R PR A T N Sl X ek
UIHESRRE R PR ITE BRI S 5

(2) HESEESY IR (BERY) - 7RISy NS
Y\BERE R, B R E ~2 B RN R T BT R, 1Y

SERETIUNIEE . (UAERUEE Ao AT, MIREEE R 75 T
i PR P 2 HE SR AR FE M R I D R AT A DU 7D B Y 50%,
IR AR R /D SRS K, THRLE R AL Ve AR
FL M AR FRRRIE 5

(3) FYEEREIINGE . X352 SIHERHIREZRGE |
PRSI T A o
4.2 BEMERERIE T

YRS R TR T 77 R AR B U A
X SRR ARERE ) BT, AEE TSR LA
RERNIEE ST, B ERSEEMAELYR, e B, W
ERAEZRIE A AT R PR AT E A A Z 27518, AT
PR TR IR SRR R o AR — R Tl ) (AR
B L3ME+1555) EASEPT), R H NI AT
T

%

RIS (D

B 2 FTIGigHI R E

5BFHEIRARSHEIAR
51 MIHAREIF =R

Ef&guit T RE, A TAEGH: R Lln AT =7 #
PR AOETR . NG ST, HTBEHE TR
SIE7N Y vz €1 =1 N N ETIP A e 167N mcla mb AR I N G L = M N4
b, NN AR PRI A N HAA IO T 5¢
BIG, RAER TSR R . i T e B H DI |
A RN, MINTREES L, (RBRLC A
5.2 iE LiRfgigit
52.1 # T ELYK

FoRMES: HREARE, PREIRS %,

Blipptees: TG T I8, SR, e H A
B MR, AREREIEI LS UM

NS RN OCEMRRIRRE, FRIoHT2RZ8E
PRI THRA B AS A T
522 M REFKHEBNK

2% H AR, TR T T TS AR RIS, HalR

88

EaliiaE

KK SRR TP T B 22 1L, LIRS R TH742
T

D7 IR BN AR, TR Mo M AT S5
REATIREE, W IRAEIEA T TR
5.2.3 FIFRAEIFRUE

RTINS BRI RBR A, MR E |, &
KE< 1L.5m; PEIEHBEARENDE, EEIN7; FHF
BRAESERWTTT, FERHTEETTIE TR YIRREARIaE sy,
TREEEWTTT, RN
5.2.4 B 5 30 B

ATENRI: MTAe223En . MBI AR Ml e 72 /N
INFFEIRI, MRS AIRERSG 2. 4. 12, 24, 72 /N
1K

FREIGI: WA nERgLE . HTA0E Tia, aiEmReE.
WEARIR IR | TR RS

R TOR: B Toek}, HARARFRIL,



TREITSET -5$07% - £ 128 - 2025 F 12 A

6 TH2/n Bl RYIE
6.1 TR MM RS
YRR SERRT 72 /IR AR SRR R: HRIE 2/

EERIHEEE T, Z1 FERTHSE 3.69mm, Z2 FE 4.70mm;

4~12 /NI ARTERIRR , S5 D B fnlse, Z5Fa T
24~72 /NP ASFERA TF28, ERAY, x4 Z1 FE BT RoRdr
I 4.56mm, Z2 §¥ 4.45mm, Huo/N TR, e
JEELR, FRAATIGIN S8 E THOR 2 n] 5, TR EeRE
BERRIT

1
Y] S | SR (- Fi) i apR Py
z1 404 369 WA RIBETR, ST T
PRB&JE 2 /1N S <
72 2227 -4.70
i zl 130 3.82 IR, TR
R wNiN
TR T 80 a5 TN
Z1 -0.66 -3.16 AR, SRR
YRR 12 /N ATSSERE FaraE Tt
72 1.24 328
Z1 -1.09 -4.25 AFAAT LS, Togeasty
PS5 24 /N TIAET V2, TERAIE
72 1.06 -4.34
Z1 -0.31 -4.56 EATRAE ., R ER
PG 72 /N R eRasE, Wbk
72 0.11 445
6.2 BRI E eI IE THoR G n] R, R ERERSETER, ISR

DN SR A YIK Skt S e-E st &, et hnEwg
JEREPURETRR, ARTREEME A, Ft. BUEHE
FREIRE R TRV ZEK , BT EREIR PR,

6.3 ¥4 & E S IIE

MEFRRZAFTERG I, 2K 0 M Be R S )R 1T 50
BOR

MEZSRE AR N E S, flE i R 2ok . i gE
WA D BERT, ot iee;

PIMTAYEAER PR AR G S FE % 100%, Rz 7R S5
FR7 ) 180MPa, 176/NT Q355B b EARIRA 355MPa, K
BRI

7 EFiERE
7.1 &g

(1) RFARERETE I ENESE + 45T s ARk
PUEINE TS, B oRhE 5 45 M AR E B D KPR
M, BRI RS e ;

(2) PITAEREE ST AE, TSRS, RER
ORI _ BT Ek, DN AR Rit KA 4.56mm, 7t/
TREAEZRREEEEPRE (1/400 ) =13.5m/400=33.5mm, Z5F2fss
HIE R RIF;

(3) FCISHS SRR FERbE TR BIESLA, FARr
TRRAEEAIGR S8, FeATHRELE, #hE T2, %
FEARHE Tz, 40 THE, T2, AReEathe T ;

(4) i TaedBRNEREENRE, SR

HELoeis R = 5 TRMELE.
72 RE
WEE YT BT, A R SN S TR %,
AR AN il 2] :
(1) &itJom, 454 BIM R SE MR o kit
A, AT 2
(2) BT, ERETELS SR, HEmaih %
B INER AN 5
(3) M THEARITIH, AT T2, &30
AR AE £ SR SC AT S Bl R
(4 )FRAERITE T , EEHIE | IoARHIRR , BFRfACTT
ML BaUCEK, (e AR . AR RS s S
%o, QEFTEOR, AYRITEFHRHEE AT S5k, S5TIEoR
S,
S 30k
[1] GB50011-2010,ZEFHTREAIHHNG (20164 ) [S].
[2] GB 50367-2013,JZEE - FE RN HHHBELS].
[3] JGJ 145-2013 iR ¢+ 45 fm S EH AR KHAZ[S].
[4] FRLEHL T D2 AR T HEAREE BRI kLA (1] 250
F4,2001,(03):4-7.2001.03.002.
[5]1 4R = B IR HEAR T A U DN [ 7] 2
A,2001,(06):375-377.
[6] HH ERAEREL T A bt e T a5 s (e i 57 [ D] Pa 2
HURHR#,2015.

89



