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Key methodologies for constructing large-scale water supply canals in desert
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Abstract: The water supply project in Northern Xinjiang traverses the Junggar Basin from north to south. The
open canal in Gurbantungut Desert is 166.5 km long. In the 1990s, a series of theoretical research, experiments and
engineering practices were carried out regarding the field layout of canal line, sand foundation compaction, canal
bed strengthening, wind prevention, sand fixation and eco-environment protection et al. After twelve years of
operation and monitoring, the following conclusions are drawn through systematic analysis and evaluation: (1) the
mode of the concentrated band arrangement for canal, shelterbelt, and road on platform has the advantages of
small disturbance to desert, high efficiency in mechanized construction and management. The rolling and
compaction technologies of sand foundation, wind-blown sand of canal bed and sand-gravel cushion resolved the
technical problem for soil compaction and the compaction of two types of soils in the canal slopes simultaneously
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in the desert. (3) Using the soil water in the suspension wet sand layer, a biological sand control belt of 110 km
long has been built with the mechanical sand fixation and biological sand control. A comprehensive sand
prevention technology system including the wind prevention, sand fixation, deceleration of the sand and stepped
sand blocking has been constructed. (4) The migration paths of wild animals are guaranteed. Using the biological
sand control technology system, the vegetation landscape has been constructed along both sides of the canal. The
biodiversity has been increased by improving the conditions of drinking water. A green ecological corridor has
been built in the Gurbantungut Desert.

Key words: hydraulic engineering; canal in desert; sand foundation compaction; canal bed strengthening; wind

prevention and sand fixation; ecological protection
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soongorica). Y0754 & (Seriphidiam santolinum). Joi
7 (Eremosparton songoricum). 1% %%(Camphorosma
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Table 1 Prevailing wind direction and its average speed in
spring, summer and autumn along the canal in the

desert
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WA TR BOIE . SRR TIRE]
i T ey A i T
JL#B(KO) NNE 8.2 18.0 NNE 51 E 3.3
FEB(K42) N 3.6 20.0 N 43 N 2.1
FH(K149) N 4.0 19.3 w 53 w 43

VE: (1) AFHEMEER; (2) KO, K42, K149 NFRybisiEiE
it 0, 42, 149 km.

2 WAV BTN [ B VDV D B A A
Table 2 Sand content distribution of sand transport flow in
different heights on the top of active sand ridge

9 12 T 755 B fom b (kg - h ) PO LE/%

0~4 27.4 37.1
4~8 21.8 29.6
8~12 12.7 17.2
12~16 5.4 7.4
16~20 2.3 3.1
20~24 2.1 2.8
24~28 0.8 11
28~32 0.5 0.7
32~40 0.7 1.0
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Fig.1 \ertical distribution of water moisture content of sand
layers in different periods
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J& B X KR ), HEgdbiT R ok, “4&
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1) S 7V
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HE KFZ R ik 1.67, 1.72, 1.69 glem®. X
HUOHET 5, SRaVEEET A T% E K TR T
AT SE TR T35 B (L3 3). Blimikih ], Wik
BET25 EHE s, AR 2 D, ik 0.8 LA B, {H
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SR, RS THRAER 2 BErlik 0.75 DL b, ]
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A b A B AR A, WA B R R AR
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U IFEIE sehr H YD A B, ot ARV I T
BRRZH R S PRI e T R 8, il AR b i —
REPE, TESRKI At T o SEELy b3 b 21
1.73 1
171t

1.69

1.67

F2RE(g - cm )

1.65

1.63
0
EIKEIY%
K2 WA B S S K E gk g ih £
Fig.2 The aeolian sand compaction test curves of dry density
vs. water content

3 WA AR B T il g 4 SRx L
Table 3 Comparison of compaction and vibrating compaction
for aeolian sand

A ALY )

Gi% g ROLE  ROUOKE  mkpey  EEEOTE
CUROKE% WA (geom ) el(g - em )

| 25 15.8 69.6 1.67 171

1 25 15.6 74.4 1.72 1.74

11 25 15.7 73.6 1.69 1.73
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FRBCPAT, EIZE. ¥R 2 AR e A 2k,
ANEFVZE, Wl RGP R, MEL 30°
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AR T RSB, SR, SR T AR
WO E SR S8, MR 7V X K &4 R
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40, 50, 60 cm A[F)E R T TR T, K
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W), FXTHE D AR 0.75 LAE, W2 S A T
FGER, DAL R G (LA 4), %5 BT ik
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(2) IR “KPREE” FHEELHA

EE M RL IR TE AT R BT 75 S5 R A R R e JE At o
TAERT A, SRR . bRk T
Rt ARV . + A KR S b S
ZRHERI, IR EX RIS R, a e
iR EENE. T TERAENE . SUF S TN
R, mZGEF 40 ecm JEMRPERAE NI EM KL
TEID Y VD FERIRD R A )2 2 PR R 1) 1k
[FIRFESE, BA—@ R, NEHEAIRIbER
R E R SERUR 22, T KBRS BRIE I3 EATREYD
BH™H, b - WHRG KT, ToifF EA 2URsE.
TS A T KPR TR R S AR (A
K| 5), BUTESRE L R AR R KPR SR,
“U - PR, NG, WRTE 4~5cm
(R, KA 15t DL KBRS, 425 40 cm,
Wk 6~8 i o, WhikA 2 AR % A H] 0.85, Vb
SRS S EE AR 0.75 LA E, AR 2 i ER,

| 1025 56 10 8 B <A

I
#
5
(7 =
P
<

t— I | 5k
Sk Vb R
%MM(*ZZ@\ WA

%MﬁL%WLﬁ%AQ%w

THIERAR (60 mm) T

i 22 75 4| M10 KT 3% (30 mm) —
RA 3| A (B 0.6 mm) —

P 8- 2430 mm)
b A7 #2400 mm)

125 Y —
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B |

Bz m

K3 yhBidRiE 2y B st R T I 2 B XUTR b s 2 A LT
Fig.3 Typical cross section of excavated canal in the desert and layout of wind prevention and sand fixation system
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1.60 : : |

; : 8 10

TR 4 n
Bl 4 DIk He S8 P 5 0% & K]
Fig.4 Relation between dry density and times of roll
compaction for dry sand
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43 IRBARREIDIED

B T RYEE R BRI R K M E
ST S EIE, TR T R HEEDEK
S TCRE R I S B AR, BT WU VD 5 A1)
BWHAR, W 7RG TRER AR SR R,
BISL T B R D - Yo pivh - i i Z Bk
R EARE A

(1) FETTA&GT A VSRR

RIP I B WG Vb R DR E ISR, <
MIs B4R ZHETAEHE 30 cm mEN
(WLFR 2), DRG0 1% =y B2 B m) A5 20 BH 44
Kibiia sl . KA FH M ael, KL
50 cm B 70 cm K 2 FpRSF, SR EIfEVb R I,
FP SR B 7 25 BB, A S i AV
10~20 cm, #&HVPIH 15~25 cm, JE/ 70 cmx
120 cm A1100 cmx110 cm 35 F LA 1 H- 5 7 5 4%
BT RV BEHES 7 S B A R A KT 457 .
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Fig.5 Sketch of roll compaction technology at same level for open canal in desert
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Fig.7 Vertical displacement curve of half-filling and
half-excavation section for open canal in desert
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