PHRETA LR 2 BE e PR
The Feasibility Study fer-Determining the Locations
and Numbers of Gravel Bed Material Sampling



PHRETNEEE BHE DS E
The Feasibility Study for Determining the Locations
and Numbers of Gravel Bed Material Sampling
N i = A Student: Zheng Liang Zhong

hEREFLEY BL Advisor: Dr. Jyh Jong Liao

A Thesis
Submitted to Department of Civil Engineering
College of Engineering
National Chiao Tung University
In Partial Fulfillment of the Requirements
for the Degree of
Master
in
Civil Engineering

July 2006
Hsinchu, Taiwan, Republic of China

PERRAY LT £



B4 Mga iR AR BL

Rl R TR S 0 ORI 2 B R LR R A el
aﬁt%gﬂéi—oﬁ&ﬁﬂ%%ﬁ%ﬂﬁm%§’ﬂﬁ%@%ﬁ
B~ N BRI O]

w5
:
At
NN
>
ki
9
» x
I
&
m\-
_j
<
&=
Rl
3
5

=t

@i%ﬂﬁ’ﬂEMEéﬁﬁﬁmyﬁaﬂo

#(2005) % 1 chip & o B =B IEE S E
PEREAMPREE  RFRPAFTARE o LR
OB Rt BRP RS ST~ B ¥ DR RN E
PRFABDEEA D B E Gt K o SRR S BE R
3’% EL SEE IR SRR COE S PR S e TP Sha e BRI PE Sl CRE R

r/‘ ALY

Pi*%%ﬁ FAAPIET R LR PR TR R4
Wik > TSR F o DBk TS LA e R Rl
EREE SR E R B B R ﬁfi’a:bh’ﬁfa;/'};«u » FT B
WHELR TR §5RFBRAG B REP 7 N2 L
B R TR o e hix 1 BGPAR B bekie R AP el B dh P B 0 RSN R e %
“ﬁﬁm%’ﬁ%tu%¥%ﬁ%maﬁmp/om&gamtwy
FiERMER U EER A ) 0 R % A TR PR - L RR A
Fhnbtin i » B PPRLE DA B S IR 5002 ¢ i T 122
BRI PP AR EERB AR L EA M E - MG T R
B H- R B2 o FEI A IRy RS T
PEH 4o ¥ (T B o

N2

N

e

A

n

M4EF 1P RF - iR AR~ FE L



The Feasibility Study for Determining the Locations
And Numbers of Gravel Bed Material Sampling

Student : Zheng- Liang Zhong Advisor: Dr. Jyh-Jong Liao

Department of Civil Engineering
National Chiao Tung University

Abstract

Bed material is one of important influence factors when concerning

about the flow resistance, particle initial movement and sediment transport.
In general, grid sampling is more economy and efficient than volumetric
sampling. Due to the grain size distribution of bed material is strongly
affected by river morphology, riverbed material, and river geology, it is
necessary to divide a river into several sub-streams by a river classification
system before deciding sampling sites.

The river classification system proposed by C.W. Fu (2005) was adopted
in the thesis. The study aims:to study the feasibility of sampling locations and
sampling numbers and to present adjusted methods of Grain size distribution
curve obtained from grid ‘sampling-—Fthe Toucian River was selected as an
example. Based on the classification system; the river is divided into 6 sub-
streams and 24 sets of volumetric'sampling and 66 sets

of grid sampling were conducted.

Based on the sampling results, the facts reflect that the grain size
distribution curve obtained from grid sampling adjusted by the armor fines
methods are smooth and reasonable and the method is suitable for the site
with non-covered riffle and no plant bar. For the sampling locations and
numbers, the results show that in Meandering and Anastomosed river, bed
material is finer as the distance between main streamway shorter, 1~2
sampling sites on the riffle of crossing were recommended; in Braided river,
2~3 sampling sites on each bar were suggesred.

Key words : bed material ~ grid sampling ~ river morphology
~ select system
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42 Befeit B %

(- )ipshi %

B R R HEER I TR 3668 - 5 HHAFwEE T 2
2 - (G R BRSO b))~ S i3 o S02 o (bRl iR AB R B]) 0 1
T AAGREE LR REREIEID > & FARBE P U IR LE RS

P A2 Dig ~ Dsg ~ Dgg ~ 14 2 Z fEansfl i3 3 2 2 dasfd vt B] ~ 3 1 18

Z_ Dsofff: °
246 B fhi s T
e . igrl B2
3N PR ST Eim) - Dag Dso Dss i;’f‘i z Dso il g 2 Dsp
2 (%) (%)

2| 95TC_G_02DaR_001 4.4 21.3 47.6 85.3 15.3 41.2 18.8 39.8
95TC_G_02DaR_002 4.6 22.7 47.4 76.1 34.4 33.0 29.9 35.6
95TC_G_02DaR_003 5.2 26.5 41.5 66.8 31.1 33.9 21.1 37.0
95TC_G_02DaR_004 5.4 27.1 60.0 99.2 27.6 39.6 21.9 43.2
95TC_G_02DaR_005 6.1 28.2 68.1 112.% 25.6 51.0 14.1 50.0
95TC_G_02DaR_006 6.3 266 56.9 12671 0.7 56.5 1.8 56.0
95TC_G_02DaR_007 6.4 40.9 83.9 142.2 9.0 77.1 8.6 77.4
95TC_G_02DaR_008 6.8 49.5 95.6 168.8 9.8 83.7 15.6 75.3
95TC_G_02DaR_009 7.2 50.4 117.3 181.7 22.2 93.6 3.1 114.6
95TC_G_02DaR_010 7.6 58.2 125.0 280.7 35.2 69.0 25.8 92.5
95TC_G_02DaR_011 7.6 74.6 146.9 298.4 16.4 126.9 14.1 129.9
95TC_G_02DaR_012 7.6 34.9 70.1 181.0 11.2 63.7 10.7 64.0
95TC_G_02DaR_013 7.6 41.9 67.1 353.5 28.5 66.3 335 59.4
95TC G 02DaR 014 | 7.6 | 150 | 428 | 771 | 128 | 379 7.0 403
95TC_G_02DaR_015 1.7 64.8 119.8 203.7 1.8 118.2 0.9 119.0
95TC_G_02DaR_016 8.0 13.2 314 95.4 60.0 0.6 65.0 0.5
95TC_G_02DaR_017 8.0 27.1 60.0 125.3 40.0 27.9 31.0 37.3
95TC_G_02DaR_018 8.0 37.8 89.5 160.8 35.0 50.5 28.0 64.4
95TC_G_02DaR_019 8.0 24.6 92.8 152.4 50.0 8.0 45.0 135
95TC_G_02DaR_020 8.0 37.3 76.2 142.5 17.0 63.7 22.0 58.9
95TC_G_02DaR_021 8.3 26.4 48.3 84.8 22.5 39.2 10.7 43.7
95TC_G_02DaR_022 8.6 41.2 83.4 166.5 19.1 62.8 18.8 63.0
95TC_G_02DaR_023 8.9 29.8 76.2 196.6 12.9 66.1 14.3 64.8

4 95TC_G_04DB_024 14.2 19.6 42.1 96.2 60.0 4.4 7.8 39.0
95TC_G_04DB_025 14.5 40.2 84.8 1534 32.8 51.1 37.0 45.0
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# B Eim) = Dis Dso Des ;#" 7 Dso | wmifl g & Dso
£ (%) (%)

95TC_G_04DB_026 14.8 34.7 96.3 164.8 8.9 88.5 10.2 86.9
95TC_G_04DB_027 15.0 35.3 79.8 197.2 15.0 69.4 13.3 70.5
95TC_G_04DB_028 15.6 19.0 42.2 117.2 12.1 36.2 141 35.1
95TC_G_04DB_029 15.9 32.0 81.0 225.9 47.9 185 47.9 185
95TC_G_04DB_030 15.9 45.2 181.0 326.9 61.4 04 65.1 0.4
95TC_G_04DB_031 15.9 58.3 189.7 390.4 39.6 62.2 47.4 32.0
95TC_G_04DB_032 15.9 46.3 87.3 181.0 23.8 65.7 21.9 67.7
95TC_G_04DB_033 15.9 114.3 2815 496.1 21.7 222.3 17.9 235.2
95TC_G_04DB_034 15.9 45.1 74.5 151.0 38.0 47.7 18.0 62.6
95TC_G_04DB_035 15.9 31.6 68.6 1445 241 49.9 18.8 54.7
95TC_G_04DB_036 15.9 18.1 35.0 72.9 8.9 32.0 7.1 32.6
95TC_G_04DR_037 15.9 63.4 195.6 488.0 16.8 143.7 13.3 157.9
95TC_G_04DB_038 16.4 52.8 197.7 536.0 7.6 164.1 141 134.6
95TC_G_04DB_039 16.7 53.4 146.9 312.3 27.7 96.4 27.9 95.9
95TC_G_04DB_040 16.9 47.8 120.3 265.1 23.5 86.8 27.1 81.9
95TC_G_04DB_041 17.1 53.2 121.8 235.6 22.5 86.1 27.1 79.4
95TC_G_04DR_042 17.5 52.8 197.7 536.0 7.6 164.1 141 134.6
95TC_G_04DB_043 17.8 68.8 126.4 212.4 24.5 95.5 4.7 121.8
95TC_G_04DB_044 18.1 511 90.5 287.3 6.0 86.2 7.1 85.3
95TC_G_04DB_045 18.1 34,6 69.7 247.0 53.0 0.5 62.1 0.4
95TC_G_04DB_046 18.1 42.4 92.6 303.9 52.0 1.7 46.4 240
95TC_G_04DB_047 18.1 644 128.0 44274 35.0 72.4 42.1 54.7
95TC_G_04DB_048 18.1 28.7 70.5 117.9 17.0 60.0 16.4 60.5
95TC_G_04DB_049 18.3 68.8 136.5 247.4 10.1 124.0 104 123.6
95TC_G_05CR_050 18.6 59.3 101.5 244.0 14.0 84.3 10.9 87.6
95TC_G_05CR_051 18.8 68.8 189.7 440.8 15 184.9 4.5 79.8
95TC_G_05CR_052 19.0 39.6 95.9 261.1 31.0 55.5 20.2 58.2

5 95TC_G_05CR_053 19.2 54.2 120.9 229.9 18.1 100.7 20.3 97.6
95TC_G_05CR_054 194 65.3 155.9 316.9 42.8 57.9 33.8 79.8
95TC_G_05CR_055 19.6 99.0 212.5 330.6 21.7 138.7 215 162.1
95TC_G_05CB_056 19.7 24.6 52.6 96.4 15.8 44.5 15.6 44.6
95TC_G_05CR_057 19.7 81.1 174.0 427.0 29.9 109.5 27.1 118.6
95TC_G_05CR_058 19.7 35.1 117.9 3525 38.0 442 29.9 58.2
95TC_G_05CR_059 20.0 61.3 224.8 567.8 21.4 130.0 25.0 116.8
95TC_G_05CR_060 20.2 72.4 202.1 602.0 41.0 71.0 34.4 90.5
95TC_G_06DB_061 21.2 74.8 202.9 462.1 39.7 77.1 36.3 88.1

6 95TC_G_06DB_062 21.3 71.3 199.8 419.9 36.1 90.1 31.3 113.0
95TC_G_06DB_063 214 15.6 36.3 57.3 28.5 27.4 25.7 29.6
95TC_G_06DB_064 214 194 37.6 62.0 26.1 32.9 18.8 34.6
95TC_G_06DB_065 21.4 38.5 144.3 256.6 33.3 70.1 33.8 68.9
95TC_G_06DB_066 21.4 58.3 143.3 246.1 6.9 132.9 9.8 128.0
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oo T o A2 AR T BRI R AR 2497 04
FFiEERA ~ RE2ZREAGY R TP BN aglr 3 £ 4955

oo BRI AR 0 WARE RS T R G AT 0 L FRARR L <

SRR i MRS A 0 LRI S BRRE B DR T 2
P R E e B KRB REETRE > IFEEITR

SELEEL TR RN P AREMERS o S REB S MAZE
—]:—lg%? }%@]Ia\ﬁlmimo

% A48 S ERIM A A R R A

Pl & % % (mm) & & (mm) > 38(mm)
% Tl A
RS |

km | cm | Dss Dso Des Dis Dso Dgs Dis Dsp Des

95TC_V_02DaB_001 | 6.3 |15.0 | 1.7 | 422 | 1489 | 2.7 | 589 | 138.0 2.3 52.1 | 1428

95TC_V_02DaB_002 | 7.6 |28.2 |189 | 1957 | 3393 | 31 | 70.6 | 230.2 24 129.5 | 275.9

95TC_V_02DaB_003 | 7.6 | 21.0 | 20.2 | 150.6 | 239.0 | 3.4 | 57.3 | 213.0 4.8 814 | 2241

95TC_V_02DaB_004 | 76 | 150 | 78 | 71.8 | 1739 | 21 | 56.2 | 256.0 2.9 62.3 | 256.0

95TC_V_02DaR_005 | 80 | 6.0 | 0.8 | 306 | 734 | 14 | 432 | 1553 11 42.5 | 152.0

95TC_V_02DaR_006 | 8.0 | 13.0 | 44 | 804 | 200.7 | 1.6 | 614 | 184.0 1.6 64.8 | 187.5

95TC_V_02DaR_007 | 80 | 150 | 08 | 352 | 137.7 | 1.1 | 258 | 814 0.8 28.9 | 894

95TC_V_04DB_008 | 145 | 150 | 2.5 | 56.9 99.5 0.8 | 395 | 106.0 11 42.0 | 104.4

95TC_V_04DB_009 | 148 | 15.0 | 45 | 58.0 | 1341 | 14 | 403 | 1329 1.6 41.8 | 133.1

95TC_V_04DB_010 | 159 |20.7 | 9.0 | 137.7 | 2479 | 2.2 | 525 | 2354 25 68.7 | 241.7

95TC_V_04DB_011 | 159|220 | 3.2 | 726 | 1927 | 3.8 | 107.6 | 388.9 3.5 92.8 | 333.0

95TC_V_04DB_012 | 159 | 15.0| 15 | 32.7 754 | 04 2.3 38.1 0.5 42 | 46.6

95TC_V_04DB_013 | 171|276 | 75 | 781 | 169.2 | 3.5 | 80.2 | 2753 4.0 78.7 | 236.7

95TC_V_04DB_014 | 17.8 | 15.0 | 0.7 | 41.7 | 1669 | 24 | 62.6 | 183.8 1.6 53.9 | 180.7

95TC_V_04DB_015 | 18.1|36.1 | 146 | 1628 | 286.1 | 1.7 | 54.2 | 197.0 35 81.2 | 243.8

95TC_V_04DB_016 | 181|253 | 1.7 | 875 | 2226 | 3.1 | 89.6 | 264.6 2.3 88.9 | 247.0

95TC_V_04DB_017 | 18.1 | 126|173 | 98.6 | 177.7 | 25 | 43.0 | 160.0 2.6 53.2 | 164.4

95TC_V_05CB_018 | 18.3 | 150|105 | 65.2 | 1708 | 3.3 | 27.5 | 138.9 3.1 37.5 | 166.3

95TC_V_05CR_019 | 19.7 | 50.0 | 4.1 | 105.6 | 2524 | 15 | 36.7 | 167.7 2.3 70.1 | 228.7

95TC_V_05CR_020 | 19.7 | 460 | 2.2 | 820 | 2328 | 3.3 | 50.8 | 201.3 29 68.5 | 219.9

95TC_V_05CR_021 | 200|150 | 1.3 | 181 70.2 20 | 398 | 1171 1.9 36.8 | 1121
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il * Z & (mm) R & (mm) 2 $%(mm)
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