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Rock Blasting Excavation Technology for Unlined
Spillway of Namkong 1 Hydropower Station in Laos
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Abstract: The quality of spillway excavation has an important influence on the safety of the later project opera-
tion. Based on the rock mass excavation of an unlined spillway of Namkong 1 Hydropower Station in Laos, different
blasting excavation techniques were proposed and adopted for four key parts. The field excavation results show that
the deep hole pre-splitting blasting technique can well solve the problem of excavation shaping control of spillway
high slope. The profile is clearly visible after blast with the half hole ratio and the maximum fluctuation meeting the
design requirements. In addition, the energy dissipation-accumulation control blasting technique has been successfully
applied in the stilling basin floor excavation,which has achieved good excavation shaping effect and greatly acceler-
ated the construction progress. For the excavation of the special part of the tail of the stilling basin, the deep-hole pre-
splitting one-time excavation shaping technique is adopted for the upstream and downstream surface,while the hori-
zontal pre-splitting and vertical hole contour excavation technique is adopted for the top horizontal surface ,which can
solve the excavation shaping control problem of shaping of the tail sill. For the small bench blasting area with the re-
quirements of excavation quality,such as the drop sill section of gate chamber,the blasting technique of small diame-

ter and small bench is preferred than that of large diameter and small bench.
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Fig. 1 Layout of head hydroproject and spillway of
Namkong 1 Hydropower Station
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Fig. 2 Typical excavation scheme of approach channel slope( unit:m)
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Fig. 3 Schematic diagram of typical charge structure of borehole(unit;cm)
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Table 1 Statistics of drilling and blasting parameters of slope contour blasting in approach channel section
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Fig. 4 Excavation effect of deep-hole presplit

blasting on approach channel slope
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Fig. 5 Excavation effect of deep-hole presplit

blasting on stilling basin slope
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Fig. 6 Schematic diagram of stilling basin

excavation process( unit;cm)
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Fig. 7 Schematic diagram of protection layer

excavation scheme for stilling basin
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Fig. 8 Schematic diagram of charge structure of energy dissipation-accumulation boreholes
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Table 2 Drilling and blasting parameters of spillway protective layer

energy dissipation-accumulation control blasting
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Fig. 9 Schematic diagram of spillway

stilling basin excavation effect

2.3 EREEFEsEEHEA

TH 0t i RE AR Ay il BT RE 4 4 AT A 350 e
TR K BRI REAS 78 43 1Y [) @, [] I A 66 3 £ DXL g
ANFEGAT A (07 ) B TR IR R, A 1K
F, 328 4 ¥ A T Tt R JC AT B 25 R TR 5, R
TR A 8000 m’/s, BIR MR KIFI2 254 28 m,
FRALFL B FLIR BE 34 31,3 m, JF45 R M 2 K, [F)
IR A7 23l RS TR B T P HUAS , THZ AL T
NI

FAZ 1 7Kl s L T 3 ) i AE R ROTT 2, Oy
RG], LTS T QC /N HEA T HOE , i
TR B I S A . Hi, B B
IR PR AL P — IR T2 B B SR R
TS /K- >R K P P28 + 2 B AL 0 48 8 T 42 4%
AR, RA—ZH it 1) B SR 2 A A9 R AR 4 5 B
BARB 2 O R, RIR 207 2R B K
e 10,

v 295.0m JRIH HZR

TTIHITIN .
A |
SN
v282/0|m -
Witk ! I

O bWl 1. RILBRR B

O T EBEAAL+KFHH |

O T SRAL R \

FrEmF: I1-0I—1I0 ¢26B.0m

e
P10 i BEE — 203 1l R IO 2 05 R B A

Fig. 10 Schematic diagram of tailsill excavation

scheme of spillway primary stilling basin
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Fig. 12 Schematic diagram of excavation scheme for the

third level drop sill of lock chamber section( unit:m)
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Table 3 Statistics of drilling and blasting parameters of drop sill excavation in lock chamber section
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Fig. 13 Schematic diagram of typical borehole charge structure(unit;m)

3 Fit5iAR

TEESE R 1 KBt BEE THZ AR XA
[l THZERAR T TANRIRIHZEOR , 2286 O i 4l
SUMBL Sk, i B ARAT T R AP AT 2 R OR
TEI BT ESRBETSE T, SORRH R 1 it T3k
JE, &Pt el 3 R TR 4he 5N

(1) TRALTIUER AR RS- A A i L T8 o 0 35 1 FE 2K
THEH T T RAFIIHZ AR, o L AL
HRIK 90% LA L IR ) AT AR ZEFEHIAE 15 em
AT, PR THI A2 BB A, W AR 1500 25K

(2) {4 AE- R ABIE S92 M B AR TH 1t R AR
WA EIHZ RIS T RAF A2 R ACR , Hob g
SETEAR 8 R AZFEHIAE =30 em DLN, TCHH A 4



38 A3

SR, X% BREAL S BRI A 1 R AR 0 O AR THZ HOR 37

Btk R B 2K

(3) Il = BRI BE Y TF 2 52 BRI, X TR LA

A T2 L T BRI /N 6 R e DX, R LA/
B BUR R AT A SR ARE B, A SR I/ FLAR
IR B R R BEE A

(4) A TR i it T8 AN [l R (1 TH 4207 58 5

WSRO R A G R TR e T4t T AR IF M 406
FfES%

[3]

[4]

[4]

P14 i LS TR 2 BER IR A2 RO
Fig. 14 Overall excavation effect drawing of spillway

sluice chamber section drop sill
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