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Development of Stress Evaluation Equation of Circular Column-Box Beam
Connections
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ABSTRACT

This study presents the stress evaluation equations of circular column-box beam connection in steel
frame piers. FEM analysis were carried out for circular column-box beam connection. Analysis models
were made for design parameters such as joint angle, span length-width ratio(1/B), sectional-area
ratio(S=Aw/As), and circular column-box beam stiffness ratio(Ic/Ib). Analysis results were compared to the
existing equation. Based on analysis results the stress evaluation equations of circular column-box beam
connection are proposed by regression analysis.

1. M 28

Ho sNntEze) 22722 FA9 428 VYIS Bidd BR4so) nea 428 930y
NEE o18% AT HE} BLE QYRR Yok <@ FARAY FYRINE R o)
FUHEe AuAd 9 $HUF ANl BATE olv) 2R B vk FARAY £ AAHE oY
RV AAYel £l WRATNT ¥ 4 gon, B3 YPLIM T vHde] H4Y Aol Uk 32 A
F540] il Amsie o] Fsstm ¢ 4 U WRRY SUUslel BY gEHY A
Okumura(®H) &) 97§ & % Uk 71NE 7153 87k 42 TAse H93%panel zonodl e AR
2 WPy A9 Alsher lag) B4 DAY X FAAoINY £33 W} By S Adsm Ank
Y715 AAYE AP §9¢ WA doiit 495 AARRoz Avad FYRel 2
g3h YFAL THES stu gtk TEv 41T U ANER Arae YRAEIl 27184 B
Aol gate Aol Z7ksed ALVAMY ABIY 2 FANNY AvAdSY el BEsh 3
Hse gAl dom, UY/1S AUV $AREENS Hus WA Ram A

s Rydeti E2F3ohn Axpy
e RN EEFoD Axpgy

sor RBY, PARSGR EZ T a4

- 227 -



et & dfelde 487153 AR £33 Adie Addy FEEHE Heksin
gl Hjzg T3 71EAE BY ¥ F UE $HYE At @

2. 7IE 42| B

A ’—1%5——1 Qe Okumurad] AAXY &4 g HEN At 214 g5 disE 13

© daA/Ee £ [/B=1,2,3,4,5,6

@ H¥4=: a=45° 50° 55°60°

@ 7159 8744/29 8744 ¥ : k=1./1,=075 15
EyRAy/EdAEy ¥ S=4,/4,=0510,15

L P-20tonf
( <> -
5| F? T

w&}a kA F%Mry @

CGL e P e
aed M Ly

i i

d:
(de)

3] 9%871F Hets 2dge o
AN Z233 (LUSAS)E F3 ¢ Zaet 71&9 Okumura?l & ¥3 78 AFAE <HID>AAANF ¥
aeted g3 e AFE 22 F AU

E1 71& 2A4 AAAY 23] vja(29  kef/c)
(@ k=II,=075 (S=1.0)

LB a 0-beam g-col. T-panel

Okumura | 24314 | Oku/A 4t | Okumura { A4 3141 | Oku/ A4k | Okumura | 2484 | Okw/2 A
45 852.79 1108550| 0.79 1200.18 [ 1316.00| 091 560.29 | 554.90 1.01
50 860.62 | 1049.50 0.82 1157.08 [1179.00| 0.98 616.73 | 555.40 1.11
55 867.73 1100200 087 111964 [1109.00{ 1.01 691.21 | 559.00 1.24
60 873.31 | 931.75 0.94 1087.33 11079.00] 1.01 793.06 | 559.00 1.42
45° { 2082.31 12682501 0.78 2463.89 |2525.00] 0.98 1400.72 | 1323.00 1.06
50°
55
60

L/B=2

210642 | 2580.00f 0.82 | 2422.83 {2485.00| 0.98 | 1541.83 136000 | 1.13
2129.00 | 244250 0.87 | 2386.71 [2454.00} 0.97 172802 11390.00 | 1.24
2148.12 12260.00 | 095 | 235550 |2428.00| 0.97 | 198264 [1411.00] 141

L/B=5
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(b) k=IO/I,,=15 (S=10)

/B 0-beam g-col. T-panel

Okumura | 823314 | Oku/# 4 | Okumura | 84814 | Ol/A 4 | Okumura | B4H804 | Okw/ A4t
45° | 852.79 | 965.00 | 0.88 558.83 | 561.00 | 1.00 257.73 | 251.31 1.03
50° | 86062 | 932.25 0.92 582.21 | 576.00 1.01 306.82 | 277.30 1.11

L/B=2 55" | 867.73 | 857.75 1.02 51748 | 511.00 | 1.01 314.92 | 254.30 1.24
60" | 87331 | 800.50 1.09 550.33 | 538.00 { 1.02 396.31 | 277.00 143
45" | 2082.31 | 233250 0.89 | 114823 11192.50| 0.96 644.33 | 660.08 | 0.98
L/B=5 50° | 210642 | 224000 | 094 | 1220.09 {1255.00] 097 767.06 | 720.60 1.06

55" | 212900 [2035.00] 1.05 | 1104.15 114000 097 78731 | 670.70 L17
60° | 214812 [1890.00 | 1.14 | 119419 [1250.00] 0.96 990.77 | 733.00 1.35
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(@ I./I,=075
af S L/B =1 2 3 4 5 6
0.5 0.408 0.471 0.492 0.504 0.510 0.516
45 { 1.0 0.428 0.489 0.508 0.520 0.526 0.532
1.5 0.447 0.506 0.523 0.535 0.541 0.546
0.5 0.416 0.483 0.508 0.515 0.528 0.529
50 {1.0 0.436 0.499 0.525 0.530 0.543 0.543
1.5 0.455 0.516 0.539 0.544 0.558 0.557
0.5 0.432 0.505 0.532 0.548 0.556 0.561
55 1.0 0.450 0.520 0.546 0.560 0.568 0.574
1.5 0.470 0.535 0.560 0.575 0.581 0.587
0.5 0.451 0.537 0.570 0.588 0.597 0.603
60 [ 1.0 0.467 0.550 0.581 0.596 0.606 0.610
1.5 0.485 0.563 0.594 0.607 0.616 0.621
(b) I C/Ib =
al| S L/B= 1 2 3 4 5 6
0.5 0.437 0.513 0.538 0.553 0.561 0.568
45 11.0 0.456 0.531 0.558 0.572 0.581 0.587
1.5 0.472 0.544 0.570 0.585 0.593 0.601
0.5 0.453 0.539 0.57 0.584 0.598 0.602
50 {1.0 0.464 0.544 0.576 0.586 0.602 0.605
1.5 0.479 0.556 0.587 0.598 0.612 0.615
0.5 0.470 0.565 0.602 0.622 0.632 0.642
5511.0 0.489 0.583 0.622 0.641 0.653 0.661
1.5 0.502 0.593 0.628 0.648 0.660 0.667
0.5 0.498 0.614 0.658 0.684 0.698 0.709
60 1.0 0.506 0.618 0.661 0.683 0.698 0.706
15 0.519 0.625 0.666 0.687 0.700 0.708
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O (T 1,=075] 1J1,=15|1./1,=075] 1./I,=15
45 1.55 1.49 2.80 2.43
50 1.60 1.51 2.80 2.40
55 1.55 1.45 2.60 2.10
60 1.40 1.20 2.15 1.60
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0.75 50° 0.127 0.095 0.080 0.072 | 0.071 0.067
’ 55° 0.148 0.103 0.089 0.083 | 0.080 0.076
60° 0.172 0.121 0.106 0.098 | 0.093 0.089
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15 50° 0.155 0.126 0.111 0.102 0.101 0.097
) 55° 0.194 0.150 0.135 0.129 | 0.124 0.121
60° 0.232 0.174 0.157 0.148 | 0.142 0.137
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Upper-fig.(a=45" lc/Ib=0.75)

Lower-fig.(a=45",Ic/1b=0.75)
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