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On the Formulation about the Allowable Compressive Stress
of the Specification for the Design of Highway Bridges

Hiroyuki SucimoTo

Abstract

The specification for the design of highway bridges was revised in 1980. In the former specification,
the allowable compressive stress was determined only by the global ultimate strength of columns. On the
other hand, the coupled effect of the local buckling and the global buckling is considered to determine the
allowable compressive stress in the current specification.

Anpo, Hasegawa and Nishino, in 1983, studied the optimum design of columns by their maximum load
design method and pointed out that the consideration for local buckling would not lead to the more
economical design.

This paper also studies the optimum design of the columns with square box, H and pipe sections.
Minimum weight design using Augmented Lagrange Multiplier Method is applied, so the limit on the
maximum value of slenderness ratio that was not considered in the former paper is included into the
constraints set.

Several conclusions on the optimum design of axial members are gained and a formulation about the
allowable compressive stress is proposed.
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&z, @)D B VIIRWTHE LT 2R Y, ZOWEO G, HEWICHR &I
EH LTV 2 RHERZ ZET 2 AR NELNICZ 25, Lo, & (5-2) 28X (5) &
5wt (57) &L, BWEKD FREZHRFENMEERL (T 2201240, JR BRI 1 9
BINTEZBET L TY, FoRFELRL RV L %2 5,

B, HRHEB L UARLTREINLR (5) BLU (57) %, & (5-2) oz
WRIHRGFIZ & p i ERBG R %, £— 5 (SS41, L=10 m, P=30?), Fz— 6 (SM 50,
L=10m, P=20) 5X0U%~7 (SM53, L=10m, p=20) i2R L7, ZHbDEREDY.
R LDREDF LD FHHEIN T2 BbN b,

R—5 . BRFEBLIUBERINZRICE R—6 . ERAFEBLUBERERIRZRAICE

5 RANE R BEFTOKEFE SRANERHFTORER
(SS41, L=10m, P=30¢) (SM50, L=10m, P=20¢)
spec. S55 S48 S48* spec. S55 S48 S48*
A (cm?) 76.51 76.22 | 76.18 A (cm?) 75.29 84.49 | 75.23
b(cm) 31.79 31.81| 31.81 b(cm) 31.86 31.43| 31.85
te(cm) 0.99 0.99 0.99 t¢(cm) 0.97 1.14 0.97
2 (cm) 16.80 16.81 16.83 h(cm) 16.85 16.52 16.84
tw(cm) 0.80 0.80 0.80 ty(cm) 0.80 0.80 0.80
b/t 15.7 15.7 15.7 b/t 16.0 13.4 16.0
&1 —0.002 | —0.445 | —0.444(—0.000) g —0.148 | —1.620 | —1.326(—0.145)
& —0.018 0.000 | 0.000(—0.017) g 0.000 | —0.002 | 0.001( 0.001)
&3 —1.666 | —1.263 | —1.265(—1.663) g —1.279| —0.977 | —1.280(—1.280)
84 0.001 0.000 | —0.000(—0.000) g —0.000 | —0.000 | 0.000( 0.000)
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ERHER 7 E O R 5 RS J1 I D\ T

INLDERIZBWT, S48* n( )HDfEIE, FT—7 F. ERHFEBLIUREIALZRICL
LR/ ERHR R

/BoNTRANAERRFTOEREZ, BirnhE (SM53, L=10m, P=20¢)
(§55) I2& » THREFTL 2 BAEDEHIF &M spec. S55 S48 S48*
DETH 2, ForhEIC L st rA—n&st Alm’)| 75.27| 87.61| 75.25

_ e bcm) | 31.85| 31.31| 31.84
5, SRS L DR TELNT

WR e L O e N
H hicm) | 16.84| 16.43| 16.83

R, BREFER, To—HERBETEIE ticm) 0.80 0.83] 0.80
SEY, BRhEAEslys—LTHY, & b/t | 160 | 12.8 | 16.0
&1 —0.066 | —1.781 | —1.387(—0.066)
BAEHS L CHEMBEROBEH BT, Rl g 0.000 | —0.000 | —0.000(—0.000)
FETRIG HENDRKE IR E V) T ko 572, gs ~1.185| —0.891 | —1.376(—1.186)

& 0.000| 0.000| 0.001( 0.001)

9. #& Bl

IEH SRR, MEMEES & CHEMBEO RSO R L, ErofEr» SR
FTHZEICLD, #, IHRFEOHFFMFMERICECHE T IHEEERL, —DONRE:
HAZ,

KL LD/ onickmsEaEHECTsE, DT )ik s,
)%m%m%ﬁﬁb;vﬂmﬁﬁﬁm FH2 BV, IR EOFA# T LGS 7B
B4 280N, FINIENREROELFRAFELFELMECTLZEICEY, FRS
EBLMHIC, FUBBNLEFTDREE & 5,

i) IEHHEEMEEORTIC BT, RBER2EET 5 LEDH bENHHIC, &
AT AL 2V,

i) MEMIEOHRHCBW T, BINER*EET 2 LENH 2IEOHFIC, ikt
PHETLZ E0H 5,

iv) HEMEFEORTICE W TS, MEEOTIEEDS 7 ) T AL DEBEITDL, JFER

JEIR % BFET 5 LD H HIED B BT AT 5, 72721, R CHIREIHE
9 &, JHERIEIR & OERUC L BFFEIGTEZFTEL 2 TH, BB LEFNITRTH 5,

v) HEMEAEDZIICBW T, MEIOTRFEL LT UT, REREE IR % %
BT B UEN L WMHEICK S,

vi) BHMEHEN A2 ET 2 &, MENDL WEE TR ELHEAENERED, K&
TIIFENMEA>REEN E 200, HENREED, WEICEBECES Z i3 hr -7,
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KWL OFHEIZ, EWMLERFRERUEHF > ¥ —D Facom M—170F 2/ L 72,
(FBFI59FE5 A9 H =)

2 & X B
1) BAEMRHS | ERERLE - FHH, 1973, 2.
2) BHAGERWHS [ ERERSE - FEH, 1980, 2.
3) BEHRE  EHBERHFEOYEIC OV, BE, 1979, 8.
4) ZR, RAN, W% SEORFORE b RIZTRIMERORE, HAFLE 38 BE KM HRLHER
L, 1983, 9.
5) 4%, T : FEEFaHEE, HAEHGE, 1978
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