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Prototype observation study on roughness coefficient of bag concrete
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Abstract: In order to determine the roughness coefficient of the composite section channel of the concrete bag
slope protection and sand gravel bottom protection, in this paper Shiba sub-channel (0+200~2+216)and Jianshe
sub-channel (9+903) of Hetao irrigation area were selected to conduct the prototype observation experimental re-
search of roughness coefficient of formed concrete composite section lining channel. The channel roughness coeffi-
cient under different water depths and flow rates were obtained. And the function relationship between the cross sec-
tion hydraulic measurement error and the roughness calculation error were established. The results showed that, the
minimum roughness coefficient of Shiba sub-channel prototype observation was 0.025 1,the maximum value was
0.0267 and the average value was 0.0259; the minimum roughness coefficient of Jianshe sub-channel prototype ob-
servation was 0.026 4 ,the maximum value was 0.0279 and the average value was 0.0272. The maximum roughness
coefficient error of Shiba sub-channel prototype observation was 5.037% and the maximum roughness coefficient er-
ror of Jianshe sub-channel prototype observation was 4.305%. The range of roughness coefficient of bagged concrete

full cross section lining channel was 0.0251~0.0279 , the average value was 0.0265 and the maximum roughness co-
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efficient error was 5.037%.

Keywords: mold bag concrete ; composite section lining channel ; roughness coefficient ; prototype observation; er-

ror analysis
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Table 1 The dimension and hydraulic parameters of the measuring flow section
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Channel ~ Measuring  Pile R X Channel g R . Slope Channel .
K elevation  Ditch depth R water width of e surface
name section  number y width leoth amal coefficient length |
m aep cana (reverse flow) siope
L Wrid I Left 12 1.73
4 Upper  0+200 1028.889 2.60 20.72 1.9 13.20 . .
\\ . 47 Right 1 : 1.85
T section
Shiba T 2016 1/5873
i .
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section £ Right 1: 1.8
L ileft 1:1.5
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H:Ditch depth(m) ;h:Design water depth(m) ;B:Channel width bottom(m) ; b:Width of canal slope(m) ;
m, : Coefficient of right bank ;m, :Slope coefficient of left bank

Bl REVNRHESEEREE
Fig.1 Channel flow measurement schematic cross-sectional structure
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Table 2  Prototype observation data and calculation results of roughness coefficient
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B B R K K IKIE KR gy T FH HiE
Flow Water surface . . . . Roughness
Channel J(m® - s g Length of Upper section  Lower section ~ Upper sectional Lower sectional wefficient
LR siope test section/m  water depth/m  water depth/m area/m> area/m? coetieien
, 15.446 5 0.000 170 2016 1.579 1.548 25.305 7 26.556 6 0.025 1
H%:E;%ﬁ 16.360 8 0.000 170 2016 1.694 1.666 27.497 4 28.930 9 0.026 7
Shib 17.480 1 0.000 170 2016 1.698 1.666 27.574 5 28.930 9 0.025 1
1ba
sub canal 17.793 1 0.000 170 2016 1.702 1.657 27.6517 28.748 1 0.025 2
17.823 6 0.000 170 2016 1.709 1.638 27.786 8 28.363 0 0.025 9
14.263 2 0.000 242 1130 1.69 1.766 19.313 2 19.211 6 0.026 5
. 13.442 4 0.000 242 1130 1.698 1.796 19.425 8 19.625 8 0.027 7
f\?% 13.181 1 0.000 242 1130 1.615 1.688 18.267 8 18.148 4 0.026 4
Jiansh(; 13.076 9 0.000 242 1130 1.618 1.689 18.309 3 18.161 9 0.026 9
sub clanél 11.5812 0.000 242 1130 1.511 1.596 16.847 1 16.920 0 0.026 6
9.730 8 0.000 242 1130 1.402 1.485 15.394 1 15.474 5 0.027 6
9.719 9 0.000 242 1130 1.393 1.475 15.275 8 15.346 3 0.027 9
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Table 3 The roughness error of the Shiba and Jianshe sub canal (AQ/Q=1% Ah=0.5 mm)

JE [An, | [An, |
Cifel 0/(m* 571 n %/% Ah/mm IAn(’l/% nh‘ /% nhz /% [ An | 7‘ A:Ll""‘“/%
15.446 5 0.025 0 1 0.5 0.647 1.202 4 1.2770 0.000 637 2.544 1
fFEsTE 16360 8 0.026 7 1 0.5 0.611 1.124 2 1.194 9 0.000 635 2.380 1
Shiba sub 17.480 1 0.025 1 1 0.5 0.572 1.130 2 1.198 8 0.000 599 2.386 3
canal 17.793 1 0.025 2 1 0.5 0.562 1.110 1 1.187 1 0.000 594 2.353 5
17.823 6 0.025 9 1 0.5 0.561 1.066 6 1.090 7 0.000 573 2.213 4
9.719 9 0.027 9 1 0.5 1.028 1.028 8 1.032 4 0.000 604 2.164 1
9.730 8 0.027 6 1 0.5 1.027 1.027 7 1.0459 0.000 600 2.174 2
#E AT 115812 0. 026 6 1 0.5 0.864 0.863 5 0.970 6 0.000 534 2.010 0
Jianshe 13.076 9 0.026 9 1 0.5 0.765 0.764 7 0.919 8 0.000 509 1.892 5
sub canal 13.181 1 0.026 6 1 0.5 0.759 0.758 7 0.920 5 0.000 503 1.894 3
13.442 4 0.027 7 1 0.5 0.744 0.743 9 0.865 1 0.000 497 1.794 4
14.263 2 0.026 5 1 0.5 0.701 0.663 4 0.828 1 0.000 459 1.733 1
IAn,, I |An,,_|
W QWS K s *u%/%é‘ﬂc % *L$«J'II$HG{;IL£9%§§}£, % i I TE 1 K R 2 4 % » it e 7E 1

TR

Note: (Q:Cross-sectional flow ;n:Roughness coefficient;

water depth roughness calculation ;

[Anl .

ment;

[An, |
/12

%

SRZEST 1 Anl K TTINE P A A R L%% ;

. Maximum relative error of measurement. The same below.

. oK N R R . R,

n
Q .
% ; Error component of roughness calculation;

Error component of roughness calculation of downstream water depth; [Anl .

IArL,,lI

% ; Error component of upstream

Maximum error of measure-
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T4 ABESTFRBEZSTREEEMIRE (AQ/Q=1.5%,Ah=1 mm)
Table 4 The roughness error of the Shiba and Jianshe sub canal (AQ/Q=1.5% Ah=1 mm)
IR , AQ [Angl [An, | 1An, | [ An [
/ -7 n —/% Ah/mm /% ! 2 , [An ., —™
Channel Q/(m? - s7) 0 ¢ n ° o / Y% " / % . o
15.446 5 0.025 0 1.5 1 0.971 2.404 8 2.5539 0.001 262 5.037 3
fFESFIE 163608 0.0267 1.5 I 0.917 2.248 4 23807 0001257 47127
Shiba sub 17.480 1 0.025 1 1.5 1 0.858 2.340 2 2.397 6 0.001 185 4.724 8
canal 17.793 1 0.025 2 1.5 1 0.843 2.252 0 2.334 6 0.001 176 4.659 8
17.823 6 0.025 9 1.5 1 0.841 2.171 7 2.2659 0.001 134 4.382 4
9.719 9 0.027 9 1.5 1 1.543 2.079 1 2.0577 0.001 196 4.284 9
9.730 8 0.027 6 1.5 1 1.541 2.091 8 2.0511 0.001 189 4.305 0
@i FE 11.5812 0. 026 6 1.5 1 1..295 1.941 3 1.906 0 0.001 058 3.979 8
Jianshe 13.076 9 0.026 9 1.5 1 1.147 1.839 6 1.792 5 0.001 008 3.747 2
sub canal 13.181 1 0.026 6 1.5 1 1.138 1.841 0 1.795 8 0.000 996 3.750 7
13.442 4 0.027 7 1.5 1 1.116 1.730 2 1.709 9 0.000 983 3.5530
14.263 2 0.026 5 1.5 1 1.105 1.736 8 1.722 9 0.000 909 3.4317
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Fig.2  Error curve of channel roughness
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