$10E 1M X il B W LR F R Vol. 14 No. 1
2014 % 2 A Journal of Traffic and Transportation Engineering Feb. 2014

TR BE i s A AR 8 3R %

£ A HR LR

(L FIN R AR TR B AR M 3501085 2. 48 20 @ MLRI Bt B i 80 350004)

B OE. 5 AT THEE AL ) (TG D61-—2005) ¥ 64 A1tk A A it £ B AR E A H 7 %
VAR S50 A iR B BACTRR 3Bk B AR R LR ) (JTG D62—2004) ¥ 4 4R #% iR st AR & A 3t
Hoask . onat 3 B2 % 70,160,420 m 4R B L BB BT T I HARBEALE, FEA K@t
T F Ba iy R ERBGR T AHRE LG REN TANE SN T RELBFARZEGLAHE
B AR kA R LA A RB L EMRIEARR S, S ERAN B EEDORGRE L
BEHOREARE L H JTG D61-—2005 3+ H 69 /R & A K T4 JTG D62—2004 #+ F e 2 R . *Fdefh 4
v K e AR s FA K 694N A SRR AR L B AR AR R B LA R B A R TR AR A RE L
BEARES, TL2HALFRELBEEARBATES EELERSBZL, Eit—F &k,
FKER AR AR RE LB h R IR RE D AR 2 R8N LR
RES KRS U448. 22 XHkiREE:A

Calculation methods of bearing capacities of

eccentrically loaded concrete columns
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Abstract; By the application of the calculation methods of masonry columns and plain concrete
columns in Codes for Design of Highway Masonry Bridges and Culverts (JTG D61-—2005) and
the calculation methods of reinforced concrete columns in Code for Design of Highway
Rein forced Concrete and Prestressed Concrete Bridges and Culverts (JTG D62—2004), the load-
carrying capacities of 3 reinforced concrete arch bridges with the spans of 70, 160, 420 m were
calculated respectively. The change rules of the bearing capacities of reinforced concrete columns
were studied considering slenderness ratio, eccentricity, reinforcement ratio, and etc. The
parameter ranges of the equivalent beam-column of concrete arches and the ultimate bearing
capacities of masonry columns, plain concrete columns and reinforced concrete columns were
analyzed. Analysis result shows that the bearing capacities calculated by JTG D61—2005 are
greater than those calculated by JTG D62—2004 when reinforced concrete arches with low
reinforcement ratio are treated as equivalent beam-column. For reinforced concrete columns with
low reinforcement ratios and high slenderness ratios and eccentricities, the bearing capacities
calculated by the formulas of reinforced concrete columns are smaller than those calculated by the

formulas of masonry columns or plain concrete columns. Thus it can be seen that there are
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unreasonable factors in the calculation methods of eccentrically loaded concrete columns in two

codes, which should be improved. 3 tabs, 7 figs, 25 refs.
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Fig. 1 Cross section of arch ring of example 1
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Fig.4 Relationship between bearing capacities and

slenderness ratios of columns in example 1
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Fig.5 Relationship between bearing capacities and

slenderness ratios of columns in example 2
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Fig. 6 Relationship between bearing capacities and

eccentricities of columns in example 2
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Tab.2 Comparison of test result of reinforced concrete column with calculation results by codes
HR# 7 /kN
WS | RS K4t (LRRES B/ % | W fE/ kN
IR AL ) A A HIREE A

DZ-4 [9] 9.6 0. 244 0. 69 265 247 225 215
DZ-6 [9] 9.6 0. 284 0. 69 224 228 199 191
Z-14 [10] 18.4 0.293 0. 69 157 133 105 140
Z-13 [10] 18. 4 0. 085 0.69 338 360 285 281
LS1 [10] 5.5 0.170 0.57 736 625 608 542
LM1 [10] 11.5 0.170 0.57 653 553 493 466
21.8-60 [10] 4.3 0.053 1. 00 857 852 740 671
21.20-60 [10] 4.3 0.133 1. 00 700 712 629 551
C-1 [11] 25.6 0.128 0. 66 452 457 265 302
C-2 [11] 29.2 0.182 0.63 264 264 165 222
NY-B2 [12] 18.0 0. 250 0. 67 990 910 553 687
NY-B3 [12] 19.0 0. 250 0. 67 844 876 490 624
7-26 [13] 18.5 0.161 0. 45 284 216 185 198
7-104 [13] 18.7 0.292 0. 47 123 81 61 62
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Tab.3 Comparison of test results of plain concrete column

and calculation results using codes
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Fig. 7 Statistics of test data of eccentrically loaded

reinforced concrete columns
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