280 11°° Vol.28 No.11 +H $ % &
2011 = 11 (C Nov. 2011 ENGINEERING MECHANICS 170

¥ " "#%51000-4750(2011)11-0170-08

%&" Prat ()>*+,—_ZZ01LNZ2
3456789 ;<=="7

d eg{ll

( 1 2&"#H#BEKSBY = ; gUV 362021)

@ ABWNE&E"%CPratt )*+,—_/0123?245N67v89G . % ;<=Q=7@QAB_HI\
JCHD=4EFG?45H/IE"G?45D1E145/0123N67Vv89GHICIKCcL=9GH
1yYMgNO=>/012372457v89GPQ—-RgS , >TGUB-VWXYZ[\]1~_~abYZgc
da45e%9GTFghB¥%HiI "D ; - KI=Q=>=mMNCHI\]JMopg—-9GHIrlstEitAn
rg9QGuvwi t9GxA . 9GyFG?45=z{|] "G?45e} 025 =z$5+g— 45e. 2?Ffg
hB% """ 2g&45e} 025 #9G . FghB®%$s | %?g— 9GA45et 025 A| 1.00g9GF
ghB®%& 1"~ (. DIN+5*+ , — . /&FG?45#=0r13}X23r~"HI1Mo45)6g78=
OMO049) :5_.9G"N}"G?45;y9<01=>>?@?gN 69GAIBz{ | ?C_.<EY 69
Gg9O9GDE . FGMNHsI<_/Zr (OHIrC

BCD$ "% Pratt )* . /0123 _.245N67v89G . :%;<_.HI\] - FghB%
EFGH#$TU392.3 1 IIKLS$BA

EXPERIMENTAL RESEARCH ON STATIC BEHAVIOR OF BIG
ECCENTRIC CIRCULAR HOLLOW SECTION N-JOINTS WITH
VERTICAL BRACE UNDER COMPRESSION IN
SYMMETRICAL PRATT TURSS

“CHEN Yu, LIU Fei-fei

(College of Civil Engineering, Huagiao University, Quanzhou, Fujian 362021, China)

Abstract: To study the static behavior of big eccentric circular hollow section N-joints with vertical braces
under compression in a symmetrical Pratt truss, four big negative eccentric specimens, four big positive eccentric
specimens and one non-eccentric specimen were tested under monotonic loading. The test procedure, joint failure
phenomenon, vertical jacket load-displacement curves and strain distribution curves were presented in the paper.
The effect of eccentricity on ultimate capacity, stiffness and ductility of the joints was also studied. A comparison
between experimental and theoretical results shows that big eccentric CHS N-joints can be regarded as rigid
connection. When joint eccentricity is negative or is less than 0.25, the ultimate capacity of joints increases with
the eccentricity, then it decreases when the eccentricity is between 0.25 and 1.0. As for the ultimate capacity of
joints with large negative eccentricity, neither Chinese code nor Euro code yields results agreeing well with
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experimental results and neither is conservative. For the N-joint where the two diagonal bars are well apart, it can

be treated as two Y-joints.
Key words:

symmetrical Pratt truss; vertical brace under compression; big eccentric circular hollow section

N-joints; static behavior; experimental research; ultimate capacity
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Fig.1 N-joints in symmetrical Pratt truss
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Fig.2  Big eccentric circular hollow section N-joints with
vertical brace under compression
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Table 1 Geometric parameters of big eccentric CHS N-joints

VP 701/ \O1/ 45& A45e =777/
rs (mm mm) (mm mm) e/mm e/D mm
FP1 89 2 114 3 -182 -1.30 -237
FP2 89 2 114 3 -147 -1.05 -202
FP3 89 2 114 3 -112 -0.80 -167
FP4 89 2 114 3 =77 -0.55 -132
WP 89 2 114 3 0 0.00 -55
ZP6 89 2 114 3 35 0.25 -20
ZP7 89 2 114 3 70 0.50 15
ZP8 89 2 114 3 105 0.75 50
ZP9 89 2 114 3 140 1.00 85
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Table 2  Actual measurement of thickness and yield strength
of CHS N-joints specimens

1P CCHSBX%/MMmALX%/mmDY>_ ~/MPa41)>*_~/MPa

7011 21 420
/7012 2.08 2.1 355 387
/013 2.13 385
\O11 2.64 360
N\O12 2.59 2.57 350 355
\O13 2.49 355
11 3.09 360
i ) 2.99 3.01 370 350
,13 2.95 320
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Fig.3 Test set-up

@ a3d__

1.3 JdMN

sHI }:;<UB ZiVPO1l _HS$s
%g&01LT'MmMbO=3 -?G]":- -&.18
XEzZzDZxXD<01<vI1I9GVvWbO=G
I -=e]J%abH==U; _ #=[\U:;"™

D._7?7gyGbOv_ 4_mbO=2 EWX=
Z9vyV | FWXC
[

e T
S

(a) FP1~FP4

(b) WP~ZP9
4 =GN :-bO__
Fig.4 Arrangement of rosette strain gauges
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