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Resesarch on computing method for channel roughness
of the Middle Route of Southr to North Water Diversion Project
ZHENG Hezhen"?, MA Xiongwei’, LEI Xiaohui®, QIN Tao’, KONG Lingzhong', SHANG Y iz’
(1. College of Civil Engineering and A rchitecture, Zhejiang Univercity, H angz hou 310058, China;
2. Institute of Water Resources, Chinal nstitute of Water Resources and H ydrop ower Research, Beijing 100038, China;
3. Beijing Promotion A ssociation for Sustainable Develop ment, Beijing 100084, China)
Abstract: In order to determine the reasonable channel roughness values for the Middle Route of Soutlr to North W ater Diver
sion Project, we selected three methods (Katlin Yang formula, U. S. Bureau of Recdamation formula,and U.S. Army Corps of
Engineers formula) and established one optimized method to caculate the roughness; then we tested the validity of the roughness
values using the hydraulic model for main canal of Soutlr to North W ater Diversion Project. The model and the method were ap
plied to ten stable working conditions of the chammel from Diaohe Gate to Tuanhe Gate. The roughness values caculated by the

four methods were 0.01538,0.0156,0.01389, and 0.0169, respectively. T hen the roughness values were put into the hydraulic
model to caculate the water level behind Diaohe Gate. T he sum of relative error between caculated and measured values of the
ten working conditions were 0. 1744% , 0. 1586% , 0. 3028% , and 0. 0947% , respectively. Results showed that the optimized
method was the best at caculating channel roughness. We suggest that it be applied to Soutlr to- North Water Diversion Project.
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Fig. 1 Route map of the main canal of the Middle
Route of Soutlr to North Water Diversion Project
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Fig.2 Sketch map of trapezoid section
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Fig.3 Sketch map of single pool
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1

(

Tab.1 Working conditions of the channel from Diaohe Gate to Tuanhe Gate(from small to large discharge)

)

AR (AR5 14, 62 km)

i V1 IR (B 36. 444 km)

G 5K 1 (BES

o e WEAKL/ m R (mPe sty WFAKA/ m o R (mdest)  22-283 km) i/ (m¥ 05T
1 20154F 11 H 7 H 81 145. 455 78.700 145. 379 76. 030 0.510
2 2015 4¢ 11 H 3 H 8t 145. 345 80.210 145.259 74. 430 0. 500
3 20154F 11 A 11 A 8 iy 145. 545 90. 450 145. 459 87.250 0. 560
4 2015 4F 12 J1 10 H 8 iy 145.515 97.900 145. 399 94. 170 0. 580
5 20154F 11 22 H 8 iy 145. 625 105. 720 145. 459 103. 360 0.570
6 2015 4F 11 7 20 A 8 iy 145.615 108. 730 145. 469 108. 070 0. 470
7 2015 4£ 11 J1 14 H 8 i} 145. 705 109. 360 145. 589 103. 560 0.570
8 2016 %7 5 H 8 if 145.755 118.25 145. 564 114.310 0. 650
9 2016 4 5 J1 19 [ 80} 145.770 127. 250 145.574 125.210 0. 500
10 2016 £ 4 J1 29 [ i 145. 685 138. 450 145. 434 135.310 0. 640
2 4
Tab.2 Channel roughness behind Diaohe Gate Tab.4  Results between simulated and measured water
= 7J<j/3:1r'ﬁ b At gﬁ}%& I?i%iﬂ level roughness after Diaohe Gate crrT
T 1§Zﬂr ?Ffﬂ-‘r% 3%%‘ ?@Wﬁ#
1 4.591 0.01534  0.015 53 0.013 83 fiH RN SR LREE A
2 4.534 0.01533  0.015 51 0.013 82 1 06 0.2 o1 15
3 4.639 0.01535  0.01554  0.01384 2 - 16 1.3 - 11 -2.5
4 4. 623 0.01534  0.01554  0.01384 3 - 0.2 0.3 0.5 - 1.2
5 4. 681 0.01535  0.01555  0.01385 4 - 1.8 1.3 1.1 -3
6 4.676 0.01535  0.01555  0.01385 5 - 4.8 4.3 -4 - 6.1
7 4.723 0.01536  0.01556  0.01386 6 - 2.7 2.1 - 1.8 - 4.2
8 4.749 0.01536  0.01557  0.01387 7 1 0.7 - 0.4 - 2.5
9 4.757 0.01536  0.01557  0.01387 8 - 6.4 5.8 - 55 -8
10 4.712 0.01536  0.01556  0.01386 9 - 4.5 3.9 - 3.5 - 6.4
S I 4. 669 0.01535  0.01555  0.01385 10 ~ 6.4 5.5 ~ 5.1 - 8.7
3 28X 1 3.01 2.54 2.31 4.41
Tab.3 Channel roughness in front of Tuanhe Gate SR 2ZRA(%)  0.2066 0.1744  0.1586  0.3028
T AR s JHEC IR . - ‘
/m ShRAR  THRERAR MM R T, A FHZK 58 B 55 10 40 0001,
1 4.996 0.0154  0.01563  0.01392 (1) I ) Bl f5 KA, IF 1 54 T O B AUME 5
2 4.934 0.01539  0.01561  0.01391 SEDAEL AEX 122, AR JESRA, g5 Ran &l 4 . 4
3 5.038 0.0154  0.01564  0.01393 R R BTN (O 0947% ) B, B8R O @ 0169
4 5.007 0.0154  0.01563  0.01393
5 5.038 0.01541  0.01564  0.01393
6 5.043 0.01541  0.01564  0.01393
7 5.104 0.01542  0.01565  0.01395
8 5.092 0.01542  0.01565  0.01394
9 5.097 0.01542  0.01565  0.01395
10 5.025 0.01541  0.01563  0.01393
P35 5.037 0.01541  0.01564  0.01393

AL 7Rk R S FlE A 015~ 0 017,
B K 00001, W32 1KY L 74—

4

Fig. 4 Relationship betw een sum of relative error and roughness value
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