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M EBEEITBICR S, ZO-DNERFEE R
FIFTREIRNSKRER a ZIEIRTH T, A=
A oEfEE ORI T X 3.



4. HEFEDIRE

(1) HERBEDOHRAHE

BT -2 LT BEOKEIK : 2 huend
ZWIHEHIAN T XX EZHE L. £%8 7 —& 2135
220 FEEHOMGEH 7 — 2 E HE L7z, WEEH 7 — &
X7 ¥R LR L 7BEAR & 2 h0cnt3 2 Wi
RIRRTH 5. HEERES DT 7 — &%
AT 203 FEPIREE TRV L RS
72 ThH5B. HAtH T — &kiah‘zolzlsﬁﬁﬂ/ﬁt%)dj
LTI T X X EHEL, RRBREEZOERE
HRHTERICE 2D DB T2 2 e THEHEES
T %

(2) BRE/INS XXDMETERE

WEEH 7 — & 20 Al O WTHIH 2S5 X & ZH#EE
L, REAEELROBRERMNT & L LR, &’
ERER? #FKR-5 121 F. Gauss BF2[0)7F S LASSO
[AFED 3 DD T X XDOPERBUTNTID 0.997
Rz,

(3) EAMVT HDTE

20 A DMREE 7 — Z 2O\ T, #E LW o
AR ZHWTHEA MO T AZHES 2. ERERAT
EY LT 270128k A O IETHEMEZE
L, Buler Rr RO T AZEHE L. @85 O
T AITHEMBPICED MR EZHMN L ZITmALE
2%, XEHPRICBISE75 Y FRIOETH 5.
MRIZE-2 1R THAR e U, XHE 1 15m, &
DAHIEE ¢ 13 1IKN/m & L7z, REEEEROARE

-3 LASSO [MHIRICHWZIEAE S X X «

fmax/(Kseq/G)
8.4x%x 1073

R,/E
1.1x1073

R3/G
6.4%x 107

®4 FAHLAT X & o LIRERE R? OBIR

@ R* | FKBIRDEEK
1.0x 107! | 0.8591 2
8.4x107% | 0.9996 3
1.0x 107 | 0.9996 7

®5 Wil T X X OEIRICE T 2 RERE R?

Gauss #F% | LASSO [A])G
fmax/ (Kseq/G) | 0.9991 0.9996
Ry/E 0.9996 0.9970
R3/G 0.9999 0.9999
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Bl Gaussiafg
LASSO[=] i
o E

8 10 12

Frequency
6

Relative Error

X-8 v =7 bLEiO T ADHXED I

FIRHTTRD 72 W R 5 X R K 205 A & g
LR ZD A2 E-8 IR, ZDFT L #E
HREZR-6 ITRT. RBHIE eg 13HEE L 72W
[T XX ERDIZHO T AE €, KEMRHEER
DHEREZMNTTRDWH T X R K 2803
A% ey £THE

(Eest — €FEM)

ER= ——— (55)

€FEM
rERING. K-8 rFK6 XD, Gauss #FE M,
LASSO [Mlfld & 12, mAFIC L2 HELD b EFE

BICHOTAZRDLE N TE, X650 H/hX
WE L DHERTE L. £/, RmAERMOTAZE
i’Jf 5% FREEAFHE L TWAZ L 3bh b

5. BHDOIC

AWFFETIE, BAWHEN & HEE AW X 2 WiHZE
B2 —INCE R T = 3R THWAMHE S
X R%, WHBIKZER T 8T X X% A1 LT Gauss
WA R ¥ LASSO [Hlfic X W H#EE 3 2 HiEEIRE
L7z, ZOHEER, HAMEREICN L GER L.
A, WTFROFEIZB VT D HIEREZ 0.997 LY
brb, REKEEROHRERMN 28T ICHE
M L+ T T X 252182 Z e B TE .
HEE LA Z BT MO TAZER L
fER, RREEBEROERERMNER IS 248
KD FEITE 0.02%, FHERZE 0.2% BE L ko7,

x-6 U7 L0 ADHRNED I & ARHERE

Gauss B2 | LASSO [HIIF TR
SEEME | 5.26x 1075 | 2.07x107% | 5.32x 1072
FEHEfEZE | 1.73%x 1073 | 1.42x1073 | 2.45%x 1072




2D STED S B, Gauss BREMENFIC & 3 iEIZHE
KRR B IR T 2 TR W20, WAL EWE
WIHX Yy bWHB. LrL, WH ST XRXREZRKD
57D T — XD [V 4 XDITHIFHE D
BTk B, ZHTx LT LASSO [z & % ik
MIFNEZHRTE 2D TRFHTEA LT, flif#
ZIIZBWT Gauss BIE L DEATWEEEZONS.
AREL TEEE LKW O A Z R - 7203, RBEFIE
FFE T — X RED BT EOWIHICN U Ci#EH
AIEEZR DT, SH%IE T EWHECGREEICN T 26
MMEERETT A2 TETH 5.

HEE  AREFZE O —ER1E JSPS BIFE 15K14017 (%58 :
FA ), 18K04318 (SRFE : FHAR 1) oBiEB
X OV H AR PR R A E I S BRI R T 72 b D
T7.

18 A BERERAZOEME

BB R TEY T, BANBhOMELZERT
5 7-DICAMBEOEENHVWS AT WS, [ERERR
D12 FFEHD 75 v OEHIER b(mm), 2
lixf&E% [(mm) & U7=K, BHIRO 7 5> Il
BHNE A(mm) 1%

A=b (? < 0.05)
= {1,1 _2(2)} b (0.05 < ? < 0.30) (56)
=0.15!] (0.30 < ?)
ERESNTVS.

8B NAN—NSALXDODBRLHETE

Gauss BREMEIFICB VT, R @) DH— VB
DAL IR=RT X R ; Rt 2 HiEERT.

FINA =T XK 01, 02, 63 ZTEEHTOHL
B A= VBRI 0 ITRET 2720, ZEH
NERAR

(x —x)?

k (x,x’|0) = 61 exp (— ) +636 (x,x")  (57)

EREINDG., XoTkZRITET 50 —3WT5D
O IHKIETHDT Ky ERT. ZOF, ¥ET—40D
AN X o8 T —ROW y 215 2HEHFRIX

p(ylX,0)=N(y|0,Kp) (58)

1 1 |

= 2o R K P (_5” Koy ) o
5. N(y|0,Kg) (¥ 0, HoEUTHI Ke DHE
REEHBICBIT S y DMERTH 5. I (59) DXL
PELB Y

N 1
1%p@k&®=—§kgﬂﬂ—§bm&l
1 _
‘§yTK0 ly (60)
« —log|Kel -y K, 'y

b, K (©60) DLERBEBERRILT S 0 ZRKD
v, AR~ L a 7EEE Y T A LD
(MCMC) #EDO—FETH % X bR 2O 2 v
TOEPREL.
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ESTIMATION OF CROSS-SECTIONAL CHARACTERISTICS BY MACHINE
LEARNING FOR EVALUATION OF ADDITIONAL STRESS DUE TO SHEAR LAG

Hiroki AOKI, Isao SAIKI, Yu OTAKE and Ryohei MITSUI

The distribution of bending stress along the direction perpendicular to the bridge axis on the flange of
beams with a wide flange is not uniform due to shear lag. In the design of beams, the additional stress
due to the shear lag is considered by reducing the bending rigidity by the effective width. However, it has
been known that the shear lag is not caused by bending but by cross-sectional deformation associated with
shear deformation. In this context, a beam theory with a degree of freedom of cross-sectional deformation
due to shear is proposed to evaluate shear lag effect. While the beam theory considering cross-sectional
deformation has been known to estimate shear lag effect accurately, a finite element analysis of representative
volume of cross-section is required to obtain a couple of additional cross-sectional parameters. In this study,
we propose a method to estimate the additional parameters using LASSO regression and Gaussian process
regression. The accuracy of the proposed method is confirmed by a set of test data.
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