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Abstract

According to the design data of excavation blasting of new dam foundation proposed, the shock
wave generated by the blasting is determined according to the experimental data and the empiri-
cal formula of other engineering blasting. The dynamic finite element method (LS-DYNA) is used to
simulate the old dam’s 3 longitudinal seams, and vibration speed, deformation and stress of im-
portant parts of the old dam caused by blasting are analyzed and evaluated. Under the new dam
foundation’s excavation and blasting, the calculation results show: 1) the maximum single shot
dose of excavation blasting of the new dam foundation proposed can meet safety requirements; 2)
the stress of the old dam body is small and can meet requirement of the specification; 3) it is ap-
propriate to allow the vibration velocity to be 3.0 cm/s.
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1. 51§

Fi K AT AR BN S AT TR b, ISR A 42,500 km?, 5 58 RAEYT S
T 55%, HLub 223 8 GHLA, BT HL, RHLE A E N 1002.5 MW, Z4-TH4 K L& 18.57 14 kW-h.
FLH AR EE T 1937 SERI DN 1T, KIS TAZEAE M e R VR, SRR 22, AR
B, BINBESE, Gk E, BitRE AR, RAeRRER . 2007 A2 E 5K A R
TREVEEN ORI, ST EHK Al 10 EE AR S5 R E N, RICEM AR ZFE KRG
DB TR A PR BT 2 76 =3 KL A T VA 2R (R ) 7 SR AT T TR, J7 %6 T 2012 4F 10 A3k
191 R A% M
2. TR

FHK LG A T A B (EE ) AR U 207 T J5 RN 2R i 120 m Ab, JFOR B s =53 = 0 T2 U8y
KB SR s 5 AN G ), TR AL 269.50 m, VT ACRA “ERE + G + Wi Bk
HIHAE. BRI RIS s 6 A LA RN 200 MW [RI7KEE K LA, 4k SR IR 55 =31 2
G B 140 MW IHLAH AR H, S2EHLZE = 1480 MW,

LU E I FEF), DK 1080 m, HAHUE 91.7 m, MTiEFEHN 267.7 m. 3L 60
AN, B 18 m; Ao #1~#8 WIEL. #20 WIBL. 43 @#32~#60 HIBONEY/KINEL, #9~#19 WEB A it
UL, #21~#31 MBCNEUKINE . W5 % 9 m~13.5 m; i3 % 0.048~0.050, T E 0.75~0.78.
B — LBt TS IIRAT A 1) DL 3 45N 4%(AB 4%, BC 4%. CD %%)7r A~ A. B. C. D MU,

AR SCARYE B Be 4 H AR U A 42 B B0 1T U7 58, (RIS 2 2 At T8 it T AR 1y S0 B L AN 2 56
A, B BT AE R R, R Z I = AP 4E(AB 4%, BC 4%, CD 45)[IHTE ~, RAS R/
A ICE(LS-DYNA) [1] [2], T2 W R B (#17 BB . #22 BUKIEL () BB, #35 £47K
WUBL (AT /=) LA e #35 Wi J= 3B (A0, Fop 1)) M BHAS OSE, S5 ie i 20 i 5 501 22 0L A R AT iR
TR ARG RN S TEREAT AT VR o 3 T A A ST T R 4 b R R B K PR 2 R, R
R BT — NG Kb B R AIR By 22 A i B i
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3. WBIRENTTEH R RETHIRE
3.1, IREIRENRTE

TR IR B RN B 32 2 B AR D BE P A X B R R AL, B2 BIELGITERe. B2545m). Fm 7.
B E TR DL R R 25 S 2 AR R E AR R . TR R E 2, HArk A RS e
WRENS SR ARIRB RSN RN, FEARYE IS Sl 8RR 56 A X B 208 . H R R P82 12 10 95 R 5
TE R i A 20[3]
(@Y
V_K[Rj 1)

X, VA RIRSNE LA (cmis): Q Nl KFmZjE(kg): R NI AEBETOEREM): K. aX
VeI =SS AT

BRI R ETHZ, D a R T S R AE A (e T RAL), ARSI K o EARSE (R
FFE) (GB 6722-2014) [4]43HIEL K =150, o =1.8. MEOiEKHIZGEHCN: S50 8 20 m. 30 m.
40m. 50 m i}, ZyE4ll 15.9 kg, 53.7 kg 127 kg 249 kg.

TAEI) 51 KR HE K AR R 3 Sl SRR shis an ] 1 B, DAAE A BRICBRAS B 07 RN
RSN -
3.2. BRIz R &R E

TN BT Y2 RS A B IR B 73 I 22 M A AT ST A YRt A7 3 B2 30 % T LAy 1 S i . T
FESEERAR I, Sl (F0) S AL R B0 A A BB 5 I s VAL IR 3 T P LA R O AR DG [ A R R LR
FUNE B DA e VAR 9IR 20 3o P58 A D BB R AIR B0 5 M0 5 42 | 80

A TREMIRAR ) % A HI AR ES WA 1, Hrh R4 10 Fo Vi AiRid S IR AR ERIU 4 3.0 cls.
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AR SCAX VA ZINHLT i i 3B N ) 3R AT BB o 55 e 25 R e o B U CR R A el A BR e A
ANSY'S FATBERS BN I3 eE AT, VB A B BT URE AL P42 IR DR T P 428 11 o7 g o2 UL B B R e i
RIERAL, BISUREA, B o ARAE O B B IRR 0 (B, AT S MR ABIRBh B ORI N IR Bl it on o7 2
N IEEIT IR T e LT ) 7 B o

5, BUE IR OV, RN B EAFEM X AR, A5 EEINSINE T
IS 358 3R B P R o

4.1. {BBEST

AMRTCIH A, B8 7 — @V R, bR L R AV Im) B R, R R R TR [ 2 240K
TR ARRRTT [ 58 AR s X [ BUBUK IR FovIE; Y BV E R EYIE. HRERIERN )
ANE R RS BB IE . B S(E] 2).

4.2. WEERSH

4.2.1. RS
TEFLIE I B e K258 26 1F T, S KK AR G (i B AEINTICA 3.06 cm/s (0.67 s B), ] Fif, Bhit
WPEE ALK FIRIE A 1.39 cm/s, HBLTE CD 4% 130 s £ K36 B R E 758 H BLAEHLTT N 1.51 emi/s (0.57 s ),
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Figure 1. Blasting vibration wave monitored at project site
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Figure 2. Finite element grid of No. 17 overflow section
2. #17 SRR B IR TTRAE &I 2 E

Table 1. Allowable standard of blasting vibration for excavation of the new dam foundation (cm/s)

1 FNEMFZRRIREI R £ R VPR (Cm/s)

Bidrst R VPRI #iE
Wk 3.0
TG 6.0
YA 4% 3.0 kDS
R S IK 10.0
IE 3 5.0
W 5 VEE IR X 1.5
IR FEL S B R L RO 0.5
Rl 51 K ERE D i ] 5.0
PP 25
JRE . A 5.0
17K 41 5.0
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FEE A b, B ARAN O TE BARE DY 1.70 em/s, JRHBLAE CD 48 B3R, fnlsl 3. 14 4. WMAYPGER LA
PRI BORIEEK, B R/KPRIE Y 2.66 cm/s (0.13 s BT, S K EL 4R 2.91 cmi/s (0.11 s i), 3
HILF CD &8 L.

422. BRGH

5. 1% 6 73l T s K IRIE I #17 IEBIA R 7K 767 % FH 1 BLAL RS 43 41 (0.67 s 1) B AT
H, KA BRI, ) RIERKCPE AL By 1.16 mm,  HILEILTI o] R 2 B RS
KN 0.26 mm, 75 HHILAEIN T HEEAARXS KA R B KA 0.30 mm (JF4), AHX 3 BLA RS B K4 0.19 mm
(#53h), HHILT AB g% -3[5].

1 ANSYS
NODAL SOLUTION 14,5
STEP=32 ACACEmis

SMX =.030606

o —
gga%z
(2]
i1 11
1 o
=) [}
oo ~
;: =)
g8 2
9]
A 3
IF Z

| BN E—— |

-.01387 -.003987 -005897 -015781 -025664
-.008929 -955E-03 .010839 .020722 .030606

Figure 3. Dam’s vibration velocity distribution at blasting time 0.67 s (unit: m/s)

3. IRFERTEE 0.67 s RIHUAKFIREDREI(BAAL: mis)

1 ANSYS
NODAL SOLUTION El4.5

STEP=32 Agademic
SUB =4

RSYS=0

DMX =.001474
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Figure 4. Dam’s vertical velocity distribution at blasting time 0.57 s (unit: m/s)
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Figure 5. Dam’s horizontal displacement distribution at blasting time 0.67 s

(unit: m)
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Figure 6. Dam’s vertical displacement distribution at blasting time 0.67 s

(unit: m)
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423. NASH

K 7. 8 43 A H T B R AKCPIRIERT(0.67 s BF)ZM#L7 HIBIASE — N S = F N 15045 .
AT, HUASE— 3N BN H N 11, fRkoN 0.31 MPa, HILT AB 4%f i, AR = E 8 1Ry
NIENF1, #KN 0.18 MPa, HELT AB 4%fx il & IREHT

A K.
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e Z A IR B A Ay (B TS A RIS T3k 20 R 3,

SRR, TR 42 A X 22 U

DOI: 10.12677/hjce.2018.73037 326

+ARTHE


https://doi.org/10.12677/hjce.2018.73037

HIH

ANSYS|
7147

NODAL SOLUTION
STEP=32

s1 (AVG)
DX =.001189
SMX =308348

| |\

I
20000 60000 100000 308348
10000 40000 80000 200000

Figure 7. Dam’s first principal stress distribution at blasting time 0.67 s
(unit: m)
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Figure 8. Dam’s third principal stress distribution at blasting time 0.67 s
(unit: m)
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Table 2. Summary of old dam’s maximum vibration caused by new dam foundation’s excavation blasting (cm/s)
2. FTUERLFRZ IR AR A RIE R K (B SC B (cmi/s)

—

f:ﬂ;v\ T~ \iﬂgﬁ it B IR FRINB W RN = HbRE
T \ 3.06 158 155 159 6.0
W 0.80 0.33 0.33 0.34 3.0
Uik 148 2.80 2.80 2.80 3.0
i 0.84 041 0.39 0.37 15
Ylgk 291 2.45 1.66 2.02 3.0
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Table 3. Summary of old dam longitudinal seams’ maximum effects caused by new dam foundation’s excavation blasting

=3 HNEMFIZERE NP ERNERAELS

L I e PRI L

N K 2.66 2.45 1.66 2.02

PRi% (cm/s)
EH 2.91 1.47 1.27 1.32
VN3 0.30 0.15 0.08 0.09

A5 T (mm) -

s 0.19 0.07 0.05 0.15
EvANW| 0.31 0.85 0.24 0.23

N 73(MPa)
JERi 7 0.18 0.33 0.23 0.25

GELF AN AR B ISR, 2 SRR
1) U o [ 3 A 7E 0.33 em/s~3.06 emis Z A, TR, U MGk, ek

PR (3.06 cmi/s) H I TR AL LB 3T

2) WA LGEK TR E R KM AE 1.66 cm/s~2.66 cm/s 2 Ji], # KHRiE(2.66 cm/s) Il T i ¥, &

BRI AR RMEALE 1.27 cm/s~2.91 cm/s 2 [8], i KPR (2.91 cm/s) 7R BT RE N B /K 5 8 BRI ok
8 LT o

3) HURINEETF I f RAETE 0.08 mm~0.30 mm Z[8], H AFFE(0.30 mm)HH I T WE:; a8 e

B KAEAE 0.05 mm~0.19 mm 2 [8], # KAE50(0.19 mm) 7 BT IR LEL .

4) IR LERL N /) B RAETE 0.23 MPa~0.31 MPa 2 [8], f K7 77(0.31 MPa)tH BT i B s

N 78 KABAE 0.18 MPa~0.33 MPa 2 [8], # KJEMN /7(0.33 MPa) U ELT-) B3 FiN Fy 5 5 M Ay KAH
B E S

5. &g

AR BRI IR ITE,  THER 1R AT 2 RO I A R, SEih el i
1) IR SR P L ) AR A T 22 S B, JOURE PO BT L Ak P42 R A A K P 245 BB B i A2 1A%

PRBN 2 4 B R

2) YUkE AT 2 MBL T ITHANINE, SRR, SURASTEIE, i T A AR I i )3
3) WMAHS— TR EIhI Sy, B =N IR T, SRR TS ARAK,  RE R TE 2K
4) WURHPEEIARIE . BT KT JIIAKR, B8 T RO TR 8L, 2 U 4% 72 4 Fo ViRid L

A 3.0 cm/s A& .
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