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Discussion on the Design Technology of Corner Braces for Portal Frame Beams

XU Yanan
Hebei Tianyi Architectural Design Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: In the portal frame structure system, corner braces are key structural components that ensure the out of plane stability of the
frame beams and avoid structural safety hazards. Their design rationality directly determines the reliability of the overall structure.
Portal frame beams often use hot-rolled or welded H-shaped steel sections. Under conventional vertical loads, the mid span positive
bending moment zone exhibits the characteristics of upper flange compression and lower flange tension. The upper flange can rely on
roof purlins and panels to obtain reliable lateral restraint, while the lower flange may experience reverse bending moment and
transition from tension to compression under unfavorable load combinations such as wind suction, earthquake action, and crane
braking force. Due to the lack of natural lateral support and large free length of the lower flange, it is prone to lateral bending and
instability. However, corner braces can effectively solve this problem by connecting the lower flange of the beam to the roof purlin.

Keywords: gate style; design of corner braces for rigid frame beams; technical exploration

515 1 MRANIZRREENZ RS OER

AT LRSS SO R AR 5 BT T 1.1 BENZHE
ZRIX, FEEMELERD AN, EERIN: B4 B (K A% 00 32 13 A NI 2R 8 52 e RS i 17 24
A TOU TR ZNE, B Ol RS R, A O, 3T “RIERGICSHE S KA NS FHTT,
PR SRR M SCHE , RFBIE KK TOUTRIRROA NIRRT 26X R RSy, Joriaidhsca¥s (HAR

W JEAC RN A I A Se O SR MG, S EOEK
B NI SR BEAULES, 51 MIEA G,

St TR AESE LR, e, ASCLARE L, RSB
X2 JIHUEE BEVH LR B KR AR A L TREARAL A e

AN TSR B R RO S 5 TRE SR

Copyright © 2026 by authors and Viser Technology Pte. Ltd.

BHEFIREBMHERAE, TREHNZE, NS RER
BT =SR2, R T RGPS E 4 2
B I1EE, A3 2GS SHER SRR T M S KRAS,
T ORANIEZ IR E o NIVE R BRI bSO P¥ s i EAMIK
TRIZOL. WRE:

129



@f' VISER

TREESE - 2026 9% ZE6HH
Engineering Construction.2026, 9(6)

i)
!

I
-
- —————-H

1 EERRIBEE

1.2 FBIERRZILTNEE

R Al S — (A B G , T 1) QI B8 7% ) S 3 A
RIEBHRE S, SR NIYERM. B s,
RSP PR AR, SRR R S AR B R, 0 Th
REARHRAEMI M 290 AL PR 25 (Al 4% ) = K4ERE, =3
AHARARRL, SLIR DR PR 1 22 A0

B, Lmaais, RIFREET M E &,
IXAERR AL O RIERE TR . EHRIUT CRZS T
FrifE) GB 50017-2017 A= 53K, N2 KRV
AR L AE AR A0 L DL R B A 5 5 Ll 35 e 1 JE 5% SCRR
SEFRNR, MR ER AT E A WEMEE, TR
PP 5 RN BRI 0B, AN A2 i B 52 T PIRAS s
JERTERRAE . JCHX T RS . Mg, FRGHRAH
TUEARGE, E B P TN fifs 25 A A, BRI 20 AR 2
FOIEE ARSI L BRI 52 He 3 25 =) 340 s ol o
AR H R AR F BT

B, BRMIET R, AR RS H Y
AR 1A T R 2 s LB R I B S K T 1 1T P 2 A1)
JE, TEMI R 3 MR O m EBAER T, ARK

Gy P FEGEINR A 2 (KRB AR T o B L 2 S BN R R 2%

AR TIANYE, 52 I RGN [P S R SE4E K, a0 i el
RAG, TR “ P —R—KAa” HBIEmA . 2K
SRR I FRArs B RS, AT ORI R R 2T R AR &
MR RS (R FH AL AR TE , S A0 LAY TiT A 25 1 32 7
NE, RIEEES2 /82], BRI 71, KigsTt
MRZ RN S A% .

H=, ZERNMES], EREHBERR IR R 1150
WIZREEH IFART-1H 52 F108 &, T B A 1 7D 1) 25 18] 52 73 45
oo FEEAR AN RS J22 T SO AR R RE X AL, 7R 4B ()
e i 280 A% 386 10 A Y o AT 3 AT MR A S0 170 75

130

VERITANGERT, wT i I P b £ 08 22 R AR A%, T4
W AT 2 TR [ KPS A 330 2 I L A ) S H%
B A TR BRSO AT R [RI, %)
[F] 52 F10 2 AT A7 2 H T2 T B A IR B, 9N 2 R ) v AR
BRARAL RS 2208, B G JR i M R, AT T 1] 20N
HR R A 2 1) R

1.3 PBENSEHRERN

B F A B 5 PR AR AP XS KRR M. Al
Joy MBLHE” B JEN . T RIS S 4 o A
BRI 2 R, SR X302 DR 22 ok, BEAG &
T ET a2 Ak it

SR A BT S 7S R X, 1 X ST T A 3R
BUF, RN RGBT REZHORAS, B2H T, W
U, SRR X R L AUE S B, R A A B Y
U E SR, AN T BGAR AL AT Sl 7 2051,
FEAAT AT SRR R AR o 5 b XA I AR R X, 108 o)
TN TR, EARI RS VEEZIE, 2
JRURS: EL A I B 1 A AR, T SR ) B A B 7 2, B 1~
2 TR B — IR, (EORBR AW RTIR T, WM
F&, i TGN

W 23 DX A B A, AT BB A 7 A 30 DT A s
R, PRIEEAE 772803 5 A R T S M o — 2 OO AR A R,
RES P 0 20U E NI SR S AR 7 A P [ 20 B0, T2 e A
R ey ta o [ W1 S A R 2 A e o TP SN
FREARTE B R A AR o 2 e 4z JsL U, B
5 2 LK I e/ 5 T AR AR HITE 45° ~60° IXA], 1%
FE B0 52 R 2 Ty, A 1R s e fid R
SRR > R, AR INET Ay e fd e T8
IKFLH G IR, ToiEA 2R G Ak, RIS 5 5] K&
REPE B el o = TR oA 0 SO, BB 5 L5 )0

Copyright © 2026 by authors and Viser Technology Pte. Ltd.



TREAESE - 2026 25945 ZH6M
Engineering Construction.2026, 9(6)

@'* VISER

TR R E S BRI LECT5E, AMHETROL, BoRIR

P/ N Al a7 A O B I 82 0 5 DRAIEAR JJ 3 5 B

U DX sl S A s S0 5 0 g KU ML X L 9 497 X
B KRR, w4 BEANTIER, ik
THa el , L5 XSGR R, Fin A B
P, AEANSORESRE, SEALAMPIN. PR, PRRRRE
I, A B o 75 B L w] AT, TR 7 AL AR A 22
By SRR, G R W T ICTA M

2 BERITHXRES: BA ABHSHE
Lhc

2.1 FBIESEEME TIERIR it

R SR IL R AR RGN (R S, )R T
K52 IR, FLB KN RE BRI KR UL IR 25 %2
Bro Rl KK LU IE AR 1A MERE 254, JUHN TR
SRS NI L B A TI55 . R THE R,
ARAET KB IS i KA BR — B 0.25h, ARAEVLHCH KL b3
BT 1h i K B AR ER, — BSGEMARRAT IR, &
PR EREHAL RN 3K, FREEE RIS,

(BB AR T 2 TR (0 T B T 32 IR B R,
52 RGRONN, - R A E R R e 2
SCHRARAT, IXHUR T - RO MR RN SR 1 J2 i R R
52 [ 385 2 18] (AR I BE PR R /N o SERRESR BB 2S I EEBEK
SRR L. BRI RSHR R, 2 SR
BRI, BRAFEIN 74 75 7B TR AL 2% A% 28 X LAY Rl = 2 )
M) SCHE A o BEIN 75 554725 18 IR E Wit Btz 5 2
THI 7 P S HE A AR 1) S G 2 2 IR~ P AT A B

B KT R A ST A R KR IRAME T4 S %M
PE7 IR, BARESR: — BRI, L2
B SZHE . P AN RS E IR, 549 BRI A R 2k
PeBR s —RIEF S BB KT %, AR S IR AR B ok

WA BRI BB A MRS TR DR A FE) B AR
FRIIT K A L1228 KT B DI R A T o e a2 1)
PRI BB EG KL (RFE™E e =24
YA R A5 K BRI O ARLZR B K IR X

2.2 FBEMARNITESHHEER

R ) B T TR SRR TR | 2 R R T AR
VCHC, FRHEHRE 2 3

Af
N= 60(cosB)

b S B AR T S A T R T A S AR R B T
PR T AR LA S B B, B

(1) PMoREE: FRIENS 5 F 24N S I, ik
Q235B H 4K il Q355B Zu4NAt, SmIZ WM.

(2) B IESE: FRAEZ ) 524N UL o B 3G K 3G K,
MEFR Q355 AT, B EA/NT M14 [iE, it
SARAMEE R EER, ARGUE I M12 MR K25 5 R A T Y
Pl AERSE.

(3) SANETHT . AN I AR R e AR E ) S5 M
EER, AN SRR IUAL. #59% L56 X 4 fAHNIEH
M14 BEFER (AL, Toiki g h . #RAE 1A
BRD, Gl R, R SR, FiE Sk
FrAN AT A o

2.3 [BIEMMDIE LR E K

B 0 T B 230 2 52 0 1 R T SR SRR i T 22 e

BMRMEN (RE 2.0~25mm) R, R 5 S
BUERT RURMBOR, FEAEERRAL BB E NG, =TT
W RUKIR ST RIS IR A B, 18 A B
AEFLIRE S R RHRAE A (M SRV R, A A AR TE
SIgAE KT i, BERAIE R R. WA

bR B B
i B e
+§ 4 4 +1 [
E [ S | N S s N AV’ i T
4%
Bl 2 RIS SEREES

Copyright © 2026 by authors and Viser Technology Pte. Ltd.

131



@f' VISER

TREESE - 2026 9% ZE6HH
Engineering Construction.2026, 9(6)

3 FBIERIt TIE5E WinR S MR G it

LG TRESREL, MR R B AT E . A
Bl K=K, SR AT R, $Etan T

(D AEAGE: TR H S S5 X B
5 I Tl T 28 A XU 5 Rt X S 45 B R o F) st
g, UBUEE T RG2S, S0t R
TN AT 37 X RE AT B B8, R S iR BBt
X 2 /) B 3 A e [

(2) FKIBIARE : PPRE 2 5R L SR PRIUE . Q355 FH4E
% Q235 PMAFTHE R, MRk MANAR (R,
ARTESS. TR EAE I A% R SEPRANA oR RE UG S RR EE R
BRI ER CRNT M14) 5 AN, i
B 5

(MG AVLHAS : ARIEFAIET 5 & B FIAR R 0542
MG AN T A MR M14 I8 AS, BIRIABEARE . %2
PPN AL A . R EHOTE AN, 1R TR IR A A
BRGE, #iRiE R,

(4) ik PN M AN SR RS . R
B AL, KO BERT R I WM PFIE L, 32
e S KR BR SR, A il B Rt J i 5 1Y s B 37

(5) AEAXSHR: AMBLEREE, SR
Beo B TPRCSR AU ARAT B, R0 T2k,
R FHNEEORIm A R IR SRR I, B
FERNERE FPUREER, BLAN, ANEL B B, S o SR T B B

4 £

[N SRS 2 DR AN 2T T AR  HRA AN 4
O ) BRI, it R SR 0. Mg Bk
=KLy, TSR

(D FEREEERZMRE. F K HREA
A B AT R 38 5 e o e s 11 1 A, 3 3L 4
290 BRI S5 (A% g, BLaEON] e 25 34 2%
TR, ISR ER,

(2) Rl B 7R ARIE A 4L 52 31X 73 11 T 25 HE X BL,
255 DX ] B A1 B 525 DX i R MBS IR B 2 S0 A L

132

ANFTBE R BCH BN B, HIE Bk R E . A
BER,

(3) B S FIVE M ) SCHE Ry, —F IR
71, 5 YR A [F i KRR, 8 I R A BRI K
Jit, G K N SCHE SR T R BUR AR A

(4) B4R ST T 75 5 RN o
VLHC, S8PE5 EARYM A, AR 2 A S ) 5 s Am E
WUEBR, AL RN G AN DTG ]

(5) LR RIS E ., 8, Bk &R
X, 45 sbr LA IEAT B AT, fEORMELE M 241
RN, SLHLEM AU S5t L7, Jvi] =R 5 F e i
CEE AR

AR R AU A LR, 45 AT
TG, AR T TN 2L R 1) 32 LB S RO E
B A (0 A BT L B K BT SR L R T 5 i L
BCEE i, BEXE LR PR IR . KRB L HIEAR
AHL BB RS LA, B AR AR i, B
SRR K B BT LR S 10, N TR S R 1 5
WA, R NI B8 5T TH A A% i 2 L, e
i) AR it

[&3&3CH#k]

[1]GB 51022-2015.] 1 A R 2 42 2! 7 2 40 2 1 A IE[S].
A0 o B 2 A Tk W R4, 2016:55-61.
[RIZRA AR M- FE MR E[ML AL 7 B A T
Jf4t,2007.
[BIFR A% & ERITEE(F ZR)IMLAL T+ B2
5 Tk iR At,2004.
[41FR &R, BRI C R 404 M) AR R it B ROk T 1
FILHY AR [J]. 22 57 4 44,2003,33(7):13-15.
[BIFR &R, B#CIIAREREFERNEME T EHT
S 7 15 AU M) AL B 22 4 Tk B R4, 20009.
EHEEAN: BLE (1977—), L&, Wik, TLFEA,
BRI, AAEAREFREL, ARRTHILKZ
BARITHRAE, NEEMR T,

Copyright © 2026 by authors and Viser Technology Pte. Ltd.



