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Abstract - The researches on circular hollow section(CHS) connections have been conducted continuously because of
development of material properties and complex local behavior of the connections. The purpose of this study is that the effects
of material strength and chord wall slenderness on chord plastification and strength of CHS X-joint truss connection under
compression on branch member were evaluated. To this end, finite element analyses were performed for various connections,
using ANSY'S Mechanical APDL program. Based on the analysis results, the design strength of the connections according to
chord plastification limit state in KBC were examined. Finally, special considerations for CHS X-joint connection design were

suggested.
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Table 1. Limitations on materials
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Table 2. Limits of applicability

Limits of applicability

Limits of applicability

Variables
KBC EUROCODE 3
Thickness N/A 2.5mm <t < 25mm
(t.1,) t, = 2.5mm
Chord wall
slenderness D/t < 40 10 < D/t < 40
(D/t)

Design guide | yield strength yield-to-tensile ratio
(F) (F/F,)
KBC F, < 360MPa F/F, <038
AISC F, < 360MPa FE/F, <08
CIDECT F, < 460MPa F/F, <08
SO F, < 460MPa N/A
F, < 460MPa:
EUROCODE | /. _ -1 EJF, <091
(EC3) v 460MPa < F,, < T00MPa
D FJF, <091

D,/t, < 0.05E/ Fy,
(for compression)
D,/t, <50
(for tension)

Branch wall
slenderness
(D,/t,)

10< D,/t, <50

Width ratio

(3= D,/ D) 02<D,/D<10| 02=<D,/D<10
-
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Fig. 2. Analysis model
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Fig. 3. Comparison of experimental and analytical results
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3.3 9| ¥ Table 4. List of analysis models

ARAES} e TALE} A Alwliy) gfafel, _ModelNo. | D | & | D/t | D | b | Db
714 SMA90T} HSAS00E W22 Aeisair) Ajam o] L10-240x24 240 24 10 144 | 144 10
0]

L e sl Baovba. 21 S90MP L20-240x12 | 240 | 12 | 20 | 144 | 144 | 10
= 3 a SCIC a L30-240x8 | 240 | 8 | 30 | 144 | 144 | 10

7} 800MPaE A-8-514ltt, ©/d 714> E=205,000MPa, Fof L40-240x6 | 240 | 6 | 40 | 144 | 144 | 10
SH =0.3& AREORTE ARREY] S -HYE T4 L10-480x48 | 480 | 48 | 10 | 288 | 288 | 10
4+Hd % (Trilinear) & & L@}, & & 1%711 24 120-480x24 | 480 | 24 | 20 | 288 | 288 | 10
Al4=(tangent modulus)+= SM4903} HSA800 25+ F U3} L30-480x16 | 480 | 16 30 | 288 | 288 | 10
A stk L40-480x12 | 480 | 12 | 40 | 288 | 288 | 10

P T T R E AP TR B ARSI Py L10-720x72 | 720 | 72 | 10 | 432 | 432 | 10

L20-720x36 | 720 | 36 20 432 | 432 10

H20-240x12 | 240 12 20 144 | 144 10
H30-240x8 240 8 30 144 | 144 10
H40-240x6 240 6 40 144 | 144 10
H10-480x48 | 480 | 48 10 288 | 28.8 10

= JFS A Al7el= 114

o el A e s gl L30-720x24 | 720 | 24 | 30 | 432 | 432 10

& o= Al - T L40-720x18 | 720 | 18 | 40 | 432 | 432 | 10
APEI(D/ ¢)ell thal] s AZ27)1E A Hagtol L10-960x96 | 960 | 96 | 10 | 576 | 57.6 | 10
glont, EC3®ollA AXsk D/t =10 & Higor 3} 120-960x48 | 960 | 48 | 20 | 576 | 57.6 | 10

1, Table 31} Zro] D/¢=10, 20, 30, 4022 A5}t L30-960x32 | 960 | 32 30 | 576 | 57.6 | 10

ABBEARH (D) ALATE 2R3 WESUA, L40-960x24 | 960 | 24 | 40 | 576 | 57.6 | 10

= Ao A|7ho] Ro|uh TEat o] QEE 100z 5 HI0240x24 [ 240 [ 24 | 10 | 144 [ 144 10

I

Sk ARBAE o) FHUAZ vlel
of F7191°) = 0,602 WAL
ES, FATAE(D)S FH] PTG S )

22 9] tellA] 240, 480, 720, 96025 HEFHL, H20-480x24 | 480 | 24 | 20 | 288 | 288 | 10
Z}zYo|| djste] F7FIHARIE MR sttt a4 H30-480x16 | 480 | 16 | 30 | 288 | 28.8 | 10
W FRO Z5AA AT AR RS Eo| 17} 51} H40-480x12 | 480 | 12 | 40 | 288 | 288 | 10

0310 2|4 Ok Table 40 H2]atgic) melwm HI10-720x72 | 720 | 72 | 10 | 432 | 432 ] 10
© ZAEE(SMA90, HSASO0) 5 Z7bebs bl (D/e)— H20-720x36 | 720 | 36 | 20 | 432 | 432 | 10
PG DFREAN R HS g, agpz), e [P S B8 LB L

H40-720x18 | 720 18 40 432 | 43.2 10
H10-960x96 | 960 | 96 10 576 | 57.6 10

Table 3. Variables of analysis H20-960x48 | 960 48 20 576 | 57.6 10
H30-960x32 | 960 32 30 576 | 57.6 10
. Limits of
Variables Values . H40-960x24 | 960 24 40 576 | 57.6 10
applicability
D/t 10 | 20 [ 30 | 40 D/t <40
D,/t, 10 D,/t, < 0.05E/ F,
4, ZZYTHAXDL SHAAN) B
3=D,/D 0.6 02<D,/D<10 geaget YA 871
4.1 YR 248} BT
: 2 -0 x4 Fig. 5 AR A7 W] 4wABe) ano] £
Chord thickness(t) =130 015 SAF CLE AELH .
Chord diameter(D) sole W, T I e AE HEF] Von Mises
Chord wall slenderness(D/t) Stress B3 U E HojE} Fig 59 A7y F7180]
L-SM490, H-HSA800 - . —
AetE H99] Von Mises Stress 2325 HH, SM490 F
Fig. 4. Model designation symbol gtH.o] Ao SFEIIT 935MPa 0]ARe] o o] A sk HLo
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Fig. 5. Von mises stress
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Fig. 8. Comparisons of normalized connection strength
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