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Influence of Hidden Weld on Mechanical Properties of Overlapped
CHS—-to—SHS N—joints

YUAN Zhishen', SHU Xingping”, HU Xibing'
(1.College of Civil Engineering, Central South University of Forestry and Technology, Changsha 410004, China;
2.College of Civil Engineering, Hunan University, Changsha 410082, China)

Abstract: To study the influence of hidden weld between the overlapped brace and chord on mechanical prop—
erties of overlapped CHS —to-SHS N —joints, two partially overlapped specimens with hidden seam weld and two
without hidden weld were tested under monotonic loading. The test results showed that when the overlapped brace
was in tension, the absence of hidden weld reduced the bearing capacity of joints, and the increased overlapped ratio
decreased the joint bearing capacity obviously. Furthermore, weld crack appeared for all specimens without the hid—
den weld. Based on the experimental results, a finite element model was generated and validated. Using this model,
the effects of loading hierarchy reversal of the braces and the hidden seam weld were studied on the response of to—
tally 324 overlapped CHS—to—SHS N—joints with different geometric parameters. It revealed that the absence of hid—
den weld had less influence on the bearing capacity of the through —brace —in —compression joints than that of

through—brace—in—tension joint. In view of the fact that the steel hollow section truss was assembled first and then
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welded, design suggestions were given.

Key words: overlapped CHS—to—SHS N—joint; hidden weld ;mechanical properties;test;finite element analysis
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Fig.1 Overlapped CHS—to—SHS N—joint
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Tab.1 Parameters of specimens
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NJ-1 [J200x10 ¢114x4 0570 20 04 330 TN

NJ-2 [J200x10 ¢114x4 0570 20 04 330 TW

NJ-5 [J200x10 $159x10 0.795 20 1.0 578 TN

NJ-6  [J200x10 ¢159x10 0.795 20 1.0 578 TW
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Fig.2 Overlapped brace with hidden seam welded
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Tab.2 Material properties of steel
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$114x4 2.27x10° 336.40 432.80 0.78  24.90
$159%x10  2.15x10° 327.57 518.95 0.63  24.40
[J200x10  2.05x10° 324.18 462.06 0.70  25.90
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Fig.4 Strain rosette locations on specimens
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Fig.7 Equivalent stress distribution on tubewall of chord

22 KRBT EAERITHWH

KA BRICAR I ANSYS X N B )7 (RN 45 8 4
WA T T A BRIT . SRA SOLID9S s
SR AU RS SAREGEIEA T TR i BRITA 20 4
WAL RS 3 A HA YA AR
ML KAIE DL K RN AR I RE T, BEREIE N AS KL
ARERG BEBAT IR AR AERL R FH B 4 ) Ak
BEHY o R A B A i BB M S S AR, YA A L
0 0.3, #BHE IR EE Von Mises Jii JIR 7 ) K AH i
Sl

R o 2% T S PRI A A E , DL R R A
7R R 1 B Rk BT SR 3 T 1 R e UL i A
B VAT P AT (DB, AR R B S A BE LI 1.5
5, A AP () B A ASE R R 25 A0 s Bl P R B A
IvwALios Al

Xof B 42 SR A B A B T v R 2
PR HE S 1) I BEIGT o0 5 F A RERR LR, JRaE L)
SR BT FLRAE BT S A AR A L A BT



7 4

FERTRAE BRI LE XS N B 7 R ANAE Y 2532 I PERE R 15

SERJEIEZEN, DLIET 8(a) ; HAARIL T, P& 150
5B RILEE RN ESE, W 8(h).

AR A5 B AT B AR, A3 S By
f)— ST Y JEAER BRI L BEE T AR A
TR 5 A RN 07 35 1A R, 328 47 Al
RS (B S0 im0 320 O Bt , R % B A AT
S S S R e TSS9 ) S8 M 1, i 28 L it o 7 8% 52
A S TR )Y Y A R A A% ) 23 LI 8 () T
I, KT RS Y AR RE TR T k) YR T
PJZ BT 1 S AR LIS 4% ] 10 IX sz T L
X S ARSI B AR HEAT T,

() PN BEUHHR 7 (b) P BEBEAT A3 A4

(o) iR oA Jal 2y
A8 MBI AEMAT S

Fig.8 Simulation of hidden weld presence/absence

and grid division of joint

23 FHRTERSIRELERITLE

K9 25 T AR E NJ-1 NJ -5 76 H% BR A 28
YER ™A RITa Mg (NJ-2 .NJ-6 FYBR
TS5 NI-1 NJ=-5 2560, SR8 ). A Fhap
DL H %5 S A AR 55 559 019 i NI =1, HeZ 52
ERRER KL T R R . X T S A A R SR 0
NJ=5, 15 SRR BT 52 e SO AR R 48 1
R Je s it . 5 1 6 3R 2 SR b T, A BR OG5
R T NAE EDWAL LR AE I TF 24, AR i 4 5
IR EE W) BT

B 10 45 T 4R g S5 A BR3¢
TE MR- SE S AR ARE fh 4. & PR AR bR
ST SCRE I Dy ] T S A AMBE | [T s R RE

FARSAETE (IR ILIET 5 ), FFHBR T 528 A S Aekh
YERTR BRI LA BE MO IE , S 1,
RIS Sy TE Bk 17 S8 52 e, AR T g S R 7 S
SENL s PN KR N ST A, AR N IE , 2R A
P A LA FROCIH S 4 m] A BROGIHA
B A (5L P (L 3 R T (L, (ELRG R A 280 25 A
K= A w22 10 EZFE A - 1) FRIGTR A T
LA R, S SCBR P — s 22515 2) A IR
JUIP BT I ARASAUIFEE BB , oA R ] X
BRAYI IR sAERERY RN 5 3) 0 T i e,
A BRICIIAT AT SR s B A AR S R ddi
BT,

(b)iAfF NJ-5
B9 ERA R BT &
Fig.9 Failure modes of specimens by FEA

z

2

&

: — Rl

A - = AT

0
-1.5 -1.0-0.5 00 05 1.0 1.5 20 25 30 35 4.0
FAFBEANT AR T fmm
(a)NJ-1




16 R R AR CFARBE R0

2018 4

— I {E
- — BRI EA

L 1 1 TIaY 1 1 1 1 1 1 1 I
\v)

-20-1.5-1.0-0.500 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
A RERXETE /mm

(b)NJ-2
800
. 700 -

\q ok
5 53 [
g — il
$m 306 - FRoCHHR(E
+I>( ]
2 20dl

L 1 LN L 1 1 1 L 1 ]

1 1
-0.6 -04 —O.ZUO.O 0204 06 08 10 1.2 1416 1.8
FAEBEAHDSAEIE fmm
(¢)NJ-5

R
- — AT

0

-0.8-0.6-0.4-0.2 0.0 0.2 04 0.6 0.8 1.0 1.2 1.4 1.6 1.8
FAEREARXT I /mm
(d)NJ-6
B 10 BXFHE-LTEL LR LN &
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Tab.3 Bearing capacities by FEA and test

HREIAIE AR TEE

VR R e S NN NN N./N.
NJ-1 TN 201 212 1.055
NJ-2 TW 208 218 1.048
NJ-5 TN 670 689 1.028
NJ-6 TW 720 747 1.038
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Fig.11 Boundary and load conditions of the joints
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Tab.4 Geometric parameters of joints PR AR =, N Bk 4 B3 AR 5 R R 2R
B y T 0.1% ANT B TARIRAZ 7 554 PN BB o A5 19 a5
0.4 10 0.4 30 AR, HRE R AE Z R a0 s R B ws
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Tab.5 Bearing capacities by FEA
5y s o Noe N New  New N/ Newd 5y s o Now N New N N/ N
/AN /N /KN kN Ny Ne /AN /N /N /N Ny Ney
04 10 04 30 430 430 430 430 100 1.00 06 20 07 90 705 605 573 573 086 1.00
04 10 04 60 433 433 460 433 100 0.94 06 20 10 30 805 783 793 787 097 099
04 10 04 90 433 433 475 428 100 0.90 06 20 10 60 866 837 787 767 097 097
04 10 07 30 690 690 690 690 1.00 1.00 06 20 10 90 908 822 800 788 091 099
04 10 0.7 60 687 687 687 687 1.00 1.00 06 30 04 30 250 209 189 177 0.84 0.93
04 10 0.7 90 687 687 687 687 1.00 1.00 06 30 04 60 236 195 202 187 0.82 093
04 10 1.0 30 884 884 908 908 1.00 1.00 06 30 04 90 239 195 219 198 0.82 091
04 10 10 60 896 8% 896 896 100 1.00 06 30 07 30 347 333 315 303 096 096
04 20 04 30 230 230 243 243 100 1.00 06 30 07 90 457 393 368 333 086 090
04 20 04 60 230 230 253 253 100 1.00 06 30 10 30 439 439 438 436 100 1.00
04 20 04 9 230 227 245 245 099 100 06 30 10 60 530 506 467 455 095 098
04 20 07 30 387 380 399 399 098 1.00 06 30 10 90 53 502 593 540 094 091
04 20 07 60 382 382 407 407 100 1.00 D T
04 20 07 90 383 382 407 406 100 1.00 08 10 04 60 900 900 907 907 100 100
04 20 10 30 544 532 532 531 098 1.00 08 10 04 90 908 850 919 891 094 097
04 200 1060530 530 352 552 100 1.0O 08 10 07 30 1541 1511 1700 1663 0098 0.98
04 20 1.0 90 533 520 560 560 097 1.00 08 10 07 60 1505 1422 1715 1688 094 0.98
04 30 04 30 153 153 155 151 1.00 097
04 30 04 60 156 156 12 151 100 100 08 10 07 90 1547 1344 1673 1622 087 097
08 10 10 30 2122 2002 2122 2122 094 1.00
04 30 04 90 158 157 154 153 099 0.99
08 10 10 60 2116 2011 2324 2215 095 1.00
04 30 07 30 256 250 242 242 098 1.00
04 30 07 60 268 268 259 252 1.00 097 08 10 L0 90 2150 1827 2150 2150 0.85 1.00
04 30 07 90 268 258 264 264 096 100 08 20 04 30 478 470 519 519 098 1.00
04 30 10 30 1 31 330 330 100 100 08 20 04 60 472 460 515 495 097 096
04 30 10 60 368 360 392 392 098 1.00 08 20 04 90 469 442 509 475 094 093
04 30 10 90 38 368 367 367 095 1.00 08 20 07 30 82 803 867 846 098 098
06 10 04 30 680 680 680 680 1.00 1.00 08 20 07 60 838 816 867 81 097 096
06 10 04 60 680 680 744 680 1.00 091 08 20 07 90 851 836 881 859 098 097
06 10 04 90 673 666 630 663 099 0098 08 20 1.0 30 1100 1088 1165 1124 099 097
0.6 10 07 30 1124 1124 1124 1124 100 1.00 S LR L U B
06 10 07 60 1105 1105 1105 1105 1.00 1.00 08 20 10 9 1105 1010 1204 1120 051 0.93
06 10 07 90 1110 1006 1105 1105 091  1.00 08 30 04 30 300 272 266 252 091 095
06 10 1.0 30 1700 1700 1507 1501 1.00  1.00 08 30 04 60 303 251 267 243 083 091
06 10 1.0 60 1550 1550 1550 1550 1.00 1.00 08 30 04 90 321 243 255 233 076 092
06 10 1.0 90 1560 1500 1550 1550 0.96 1.00 08 30 07 30 478 452 430 408 094 095
06 20 04 30 355 340 380 371 096 098 08 30 07 60 579 474 446 406 0.82 091
06 20 04 60 358 353 371 367 099 1.00 08 30 07 90 624 474 481 432 076 0.90
06 20 04 90 353 338 360 350 096 0.96 08 30 10 30 620 586 593 554 095 093
06 20 07 30 610 594 574 562 097 098 08 30 10 60 705 673 613 573 095 093
06 20 07 60 630 604 580 575 096 099 08 30 10 90 716 620 657 597 0.87 091
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Fig.12  Effects of hidden weld absence or not
on bearing capacity of joints
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