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Research on General Drawing Design Technologies for Cover Culverts in Hunan Province

PENG Xiaoming, LI Yukun,HU Qiong, XIA Yutao

(Hunan Provincial Communications Planning,Survey&Design Institute Co., Ltd., Changsha, Hunan 410008, China)

Abstract: As one of the main structures of highways, a culvert has the characteristics of large quantity and
wide range. Affected by design and construction factors, engineering diseases of culverts have been prominent
for a long time. With the extensive promotion of the green highway construction concept and the continuous
updating of technical standards and design specifications, the original general drawing of culverts fails to meet
the needs of the sustainable and healthy development of highway construction under the new situation. Hunan
Provincial Communications Planning, Survey & Design Institute has conducted extensive and in-depth

investigation and research on the key technologies of highway culvert design and prepared a new version of

general drawings of culvert,
construction,

standardization.

which can meet the requirements of sustainable development of highway

and it serves as a powerful promotion and application of bridge and culvert construction
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Table 1 Typical diseases and causes of highway culverts
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Figure 1 Longitudinal section of cover culvert (unit:cm)
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Figure 2 Cross section of separated foundation, integral foundation and open culvert (unit:cm)
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Table 3 Dimensions of each part of concealed culvert cm

B2 Lo 45 Ho WKL, Hy Hy, H, Hy, ¢ a g

200 200,250 236 25~50 25~55 26~51 60~80 20~50 50 20

300 300,350 356 35~75 35~80 36~76 70~100 20~50 55~170 30

400 300,400,500 456 45~90 45~97 46~91  100~120  20~50 60~90 30

500 400,500,600 556 556~110  55~120 56~111 115~150 20~50  70~110 30

600 400,500,600 656 60~120 60~130 61~121 140~180 20~50  70~110 30
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Table 5 Strength grade of component material and
thickness of protective layer
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Table 6 Comparison of basic allowable values of
foundation bearing capacity between new

and old general drawings

B R B /m BEMEL L] /kPa IHIE A/, ]/kPa

0.5~4.0 200 200
4~6 200 250
6~8 200 300
8~10 200 350
10~12 200 400
12~14 250 —
14~16 300 —
16~18 400 —
18~20 450 —
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Figure 3 Cover plate reinforcement layout (unit:cm)
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Figure 5 Structure of cover plate anchor bolt (unit:cm)
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Figure 6 Structures of waterproof culvert abutment

and settlement joint
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Table 7 Comparison of main material consumption indexes of cover plate

N Hid P e =gal IH 38
WA/
C35/  HRB400/ &t/ C35/  HRB400/ &t/ C35/  HRB400/ &/
m
(m*em™ ") (kgem ™) (kgem ™) (m’-m™") (kgem ') (kgem ™) (m’-m ') (kgem™ ") (kg-m %)
0.5~2.0 3.9 710.3 182.3 3.90 584.4 150.0 2.97 462.1 155.6
2~4 3.9 864.7 221.9 3.90 749.6 192.4 3.63 714.3 196.8

10~12 6.2 1498.3 243.1 6.16 1216.1 197.3 — — —
18~20 8.1 1973.9 243.3 8.11 1754.2 216.2 — — —
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Table 8 Comparison of main material consumption indexes of culvert abutment and foundation

N B A Pl e =al IH 3
WA EE/
€30/ HRB400/ & ffli st/ 30/ HRB400/ & it/ €30/ HRB400/ & fHii/
m
(m*-m ) (kgem ) (kgem?®) (m’+m ") (kgem ) (kgem ) (m’m ) (kg-m ') (kg-m *)
0.5~2.0 11.5 607.4 52.9 13.8 543.3 39.5 — — —
2~4 11.3 601.1 53.0 13.8 543.3 39.5 10.3 372.5 36.1
10~12 13.0 851.6 65.7 12.8 673.6 52.6 — — —
18~20 15.7 1009.6 64.5 13.6 941.6 69.2 — — —
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