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Application of damming technology with MgO admixed concrete used in the whole dam in Guizhou’ s arch dam
projects//CHEN Changli', SHEN Xianping’, CHEN Xuemao® (1. School of Materials and Architecture Engineering,
Guizhou Normal University, Guiyang 550025, China; 2. Guizhou Survey and Design Research Institute for Water Recourses

Guiyang 550002, China; 3. Guizhou Xinzhongshui Engineering Co. , Lid. , Guiyang 550025, China)
Abstract: In order to promote the application and deep research of MgO-admixed concrete, the conditions of concrete

and Hydropower ,

deformation, configuration and construction of induced joints for 8 arch dams in Guizhou Province were analyzed. These
arch dams were constructed with MgO-admixed concrete in the whole dam body and have been in operation for more than a
year. Results show that the statically indeterminate property of the arch dam structure provides a good constrained
environment for MgO-admixed concrete to form compressive pre-siresses during the concrete expansion process. The amount
of MgO in the concrete can be determined by cement mortar autoclave method or one-grade concrete autoclave method. The
measured expansion capacity of dam concrete with such amount of MgO is about 50x10° ~150x10° | which does not reach
the expected value to fully compensate the shrinkage crack induced by temperature drop. Configuration of induced joints is
an efficient measure to take full advantage of the MgO-admixed concrete damming technology. Once the MgO materials is
mixed into the roller compacted concrete (RCC) , the fast and economical superiority of RCC and MgO-admixed concrete in
dam construction can take great effect.

Key words: MgO-admixed concrete ;arch dam; damming technology ; induced joints ; autogenic volume deformation ; Guizhou

Province

TEIREE + P ANB A AL BE (MO ) MR 3 T 7
A — 2 R IR BE Ll 3L SN2 MgO K i
(TR MgO 2kt ( RV BEBERD F 1 ) 5 7K e 34
LR B I ISR KU ) 3 — A AR P TR I, fi
MR AME MgO KPR EL 8 MO 7K ( Bl K U h
iS5 AR MgO I KGRI 7E K U8 ) ¥ 50 iR &
JHYIKIE ) 5 = EAETREE L PRI R 3d H AYAIR
MgO JEZIKH G BRI AFERAL T, 57K 98 b1
A5 KA IR R — R HE R BE - (TR FRHL D S

MgO {R#&Et) , Tt A IR BE b PR U 7R
HE 1 AME MO AEL, IR R 5 Z BL 42 (19 2514 15
T AR T AR I D T A T B, A
MgO R 35E - 14 i 313 AU K A A R LR 36 + A il
R R b AR O PR B A, 4R IR B A B RO P
BES), X —BORFR N IME MO TREE L FIMEA
Rk BRI 5T A TR AR R, S
MgO R 5E L 1 AR ARRUR T 52 B R A 14 B SR A2
AR T B I A i AR AR TR BE R BRI T ~

BATH . SNA TAPHOCTTH (BFHE GZ 52(2015)3025) s 5K A AR 142 (50969002 )
YEE R  BREAL(1966—) B 4% Wit , T MNF K TARIFSGE . E-mail ; clchen2026@ 163. com
-84 - KA K, A 2017 ,37(5)  Tel:025 -83786335  E-mail :j2@ hhu. edu. cn  hitp ://www. hehaiqikan. cn



180 d 2 [8], FEIR P ik AR T 1 A 5 KRR B+ 18 K
(0 T R 4 o R AR ) 2, I S0 094 B A 2 T 38 347 4
FRAE , TR BE 1 B0 ] L3 B 2 i AR
R 4 SRS MO TR BE TS IEL A | Be g (i
AR A 7= A — i B 1R 07 A7, DA T )k L 2 4
TH AR B8 - e YR R o A vh = AR R N ), 35 B ]
PRI AR e - R P it A R T T TR
WHHM, BAN, A2 E RN MgO B B S AR K e
TR KM ) 5 R L AL AT T
T, I MO 7E 1R &+ 0y np A 4 4k T 28 52
%[10-12: .

HE 2016 4EJK, 4B MO IR ML R E
FEFRE 17 B 1Y 50 24N KA K B TR v 15 21
', 5MB MO JREE L CFH T 8 S LRI 2 R X
B He TR 35 1= DUHERl 22 R IRl S | i i) 15
TRFLEE JREE 1 B3 bk SEal S 2B EE K K
NG 5 HEURR ZEME N | AT AL [l | v Rt
WA BL BEA W SRS, A R R IR S
T RZRAR B TR RZ 558 16 1, R
NI, TSNS MeO TREE+ S RAETEAR
T ELRABIFSE FAE I Hh AN W BR324 6 1Y) [) A
Rl TR R AR G X 2 L AME MO TR EE 1775
FRFEDE 3 BRI 4305 ME MO TRBE 1 S804 AR 1
TR B A B, AR SO SR A L AR B MgO
TRLRE + U A LI A 1% B0 AT B0 25 40 AT, LA X o
% MgO 1RHEE L B93E W AR AR LA 25

1 NMA®R

T4 R A AME MO TR EE - S AR 2
B S — A TR R AL T 5 BH T AL RS 1 V> &K %
TR FE BT 55 2l ik & 2 5 BH T L8 K
TR BRI VWK R AL R I % it
Bk AL, BER R 1577 7w’ | IEH
EKALA 1236 m, FEKA K 1197 m, KIH A X Fx
SR ST EE R B KIS 61,7 m, V&
HEHUR A HME MO A TREE L DA AL, A%
g TREE LR G O IR Coo20, PLBEHH
W6 ,MgO BN 4.0% ~5.5% , % T.FET 2000 4F
12 HJF T ,2002 4F 5 H R T, Horp WA & +
2001 4F 3 A 3 HIFGHBEST, [AI4FE 10 A 19 H 55
See FEGERIURIREEL 5.7 T m’

TE i T 7 rpr | B 22 06T V0 2 Tl BE 300300 g k47
Kty R AP 4E , (HAE AR FIRTREE - Be e e
2920 d 30U PR IR T LR BE NGB, S IS 7E L0 22 Hk g
FA#bim kBT 4 5t ga ) 2002 4F 3
H XX 4 RBBEIAT T HBEREN . 5 UK EIX

T RS AR 2 23 S5 ) B, S ORI S g &, A
2002 FFEA I 2R FEMZE T G, AT 5
b PR A ZEGE FLU KT, i HAE A BE R RS 4 S
20m &b, SOBTHE T S ARGk, BLARAENE O 11 ~
25 m, {HI PR A2 110 m K Al 300 B A B0 25 D) 2
B FEARMAEE T SR Bk I, A 1 poRt

o o of <9 —| af o0
gl g9 2 gl &
R IE I
Sl g8 = g2 2

| R/ A A 12382 ) R A -
mNgn] 4] 5 &4 D e/t
e R Y5 =1 = .0
v1223. i J 3

JBKAE
®oJifl
1177.7
1 hETHINBES

SIMTINR P M R ANA B PIAS . — TR
R ZE TR 58 SRR ST EE + s R AE R
23 JA 2k A B ST G P Y AR P DR TR AR AN AR
P RE: MgO TREE - M RZ K e i T R, A
REH 2 RMETRL RO SR RO BT Bt AT i)
S48 J 110 eI e A B A7 M AR A TR
U s S W VA UR ey NE DA AR U
2.5 MPa, HE5EHET 2. 0 MPa, #5811 TR 5 1 O his
JE , B R A R R ) e Ak A i LR A
Ja R RGP ATREM A IS | KIN G 8 F 7 24 R
PR B

HR A V02 ] TR 1 S BR 20 56 AN oT 45 51, 7R 1%
TFSRMAA S A MeO TR EE -t ———
VLHEIU 2550 T3 AP R AR R Ak 2 40 AT
FRE S e AT B2 37 1 BR 3R 45, 6 R AT 1 475 43
Br., S5FFH IR FREE 1 T U sn R &
BRI I 23K, 752 200 % 107° (1) I ik 5 A 1T DL 5
S AMEIR RS 5 1 BRI g, sl U, W ERAY
HE MgO BRI AMERL Y 77, A 375 2 8% ~
10% ) MgO # &, XM B aimi it 5% &R
HIT L SR, B B A R TR R R A 1
T 1 AAS% M IEE A 107. S5m, —7THE
WUHUAIREE L T 2002 4F 12 A JF IR 5247, 2003 4F 6
HARIFTE, A i PR SR O P 5 it (7% 0L PR L)
FLTEFIARPURIL Cop20 1REEL 3.8 J7 m®, MgO 5
HH4.5% ~5.0% , —{THEMULE WA Py HE 12 4%
FAUER 142 (&), HA R AT 50 32 Joh f1t 28
£ RE 39 % 285 14 £ st 6 2 BRI
537, AHSSIA T =T HEET 8 4F ([ AR
B IR DRI B ) FTREE £ A AR AR AR I S2 )
AL, DLKCHT 4 AF B 30U ST I B2 o) FR e A i

KA K, A 2017 ,37(5)  Tel:025 -83786335  E-mail :j2@ hhu. edu. cn  hitp ://www. hehaiqikan. cn -85 -



SIMTIL R A B A BT 11 a HEE R AY 1E 5] 3
FLRE W B S 43 A 5 4, =L HEWUR 8 1 4M 8
MgO 5345 T 2ER MR IK , 76 2 0 E 7= A T 24
FIRFFERA AN, =TT BEIUAG SO W0 25 FA 3%
B, =VLHEIAE 2003 E ARG 18 — RS 4R,
AR B [ 25 RS E 37, 175 3 B 4 T v Sk T,
e ATHUR 5 5 48 1 B R 5K I BE 43 518 4.7 mm Al
5.6 mm, 2004 43 H ,XFif LI T TR, R)E
IKIFEFIRE K A SRR B EH B, HE
HKIBFTLIOR , A & PR 4% | L =T LN ZE AR L Ab
B MO IR%EE + MBI FAE R T BB T,
WG, BENE BRSNS MO IREE T+ HE Y 2% =
VLHEI A BT 22 50, TEIUA R & T i 3dE, R 110
ST SN R A WAME MO TR EE - S IWH A
B 1 a DAL ) TR B AR B

2 NMASH

2.1 HINZEMTIMS M0 B T TRAIEIN

21 rH) TR PR B AR SE TR N RAK A AR
R IAh Ay TR A AR DU TR, Hikat
SR TR BE I RS ) A AN R Z Ab
T OHEI g T #4548, AU IE 37 1) 3L 25 24
A PN [ 32 B 5L A 290, AME MgO TR BE 1
{18 S0E SR AR A R R AN VLR TS 2 77 A 1 ) 38800 5 (24t
(R Hp T 2 TR] R T, A5 MO TR 1 19 43R fi
TERKRE A 5 iR AV E AL RBOR e — e PR I
A N 1 e S A I 3 L NS4 2620 A
TELHE Y02 W HE A TR AT 10 a f 1F (5 25 00
ZERAL SRS @51 T AHERBEHT
B EE L HEWUHE L 6 T B S0 T 42 MO TR
HE T HEI A 4E MO R B T 78 it T30 i 52 2

F AT A ARG 2, R, HENZE A
HEFRE R, IMB MO TR 78 I K AR (L A
T R R S B T R AR SRR B
2.2 HHIEESME MO BT RIS

TE 8 HEHEM | B EE AL TR R VLR A TR R
FLEEANME 7 0% MgO BAREE+ AN, KA T/
ORI S22, R 1Py 8 EEHEN MgO
BEN4.0% ~6.0% , ENES% GB/T 750—1992
ORI R 75 % HIRE Tk ) , LK TR AR Ry 1 78
BB TRERAM, % TR DL — 9 R sk 1
NEFERME) | E TR A, B SR HE IR
Bt MO BEAmRAR, Je TR =) AR
MgO F KT 6. 5% MR /K e (20 MgO & 1
6% ~6.3% ), 1k MIREE L) MO B = FFARATEL,

TR 2016 A, AR A W I Rsf 1] 5 ot 11 2 £
FRHEI, 298 2. 5 a; A R VDB HEL, 2955 15 a,
A A T 1 S TR UL 25 SR R I IR - DS 1.5 a
o2 a MM TE IR, 3 ~ 4 a JACE TR
B IR G AE 5 ~ 6 a JGFEANTH K, RAFAETCIR i
J s MO 8 5E f CBEM LR 1Y 5% ~ 6% I, 7E 5t
SR SEAE T, IME MO TREE 1 1 5 & Mk it —
HE/NT 200x107°, KELAE 50107 ~ 150x107° Z 1]
A8 AR B A METR RIS A T T B IR R 1A
F5het R A A EE G S E R SIREE T, 41
% MgO TREE - 1Y 18 38 Ui K 12 75 22 42 5 2] 200 x
107° ~300x107°, AL, ¥ BEBLAT J7 00 2 1Y MgO
BRI IME MO TREE 1, LA IK AR X L 4
A3 ol B st 4 M VAR TR 358 - R R 4 () 75 22, B
HUL, AR A AR B K TIREE £ 1) MO &
B, TERAVR,

®1 BMNEARALUIME M0 BELFURAREMN 12 A LW TER HAFEHTE

T P W R DUR DUt A9 gL M0 Mgo;é; 1a WREE L RGeS
A /m /m /m o OK/m BUE/% KRBV B/% AT EHkE/1070 EIkmE
%ﬁg ﬁ%géfﬁgiﬂl 61.7 12.80 4.0  184.81 550 4.0~5.5 HLIISME  95~110 zggéf?ﬁg_
SVTKEE #féﬁﬁ g LS 1044 4.0 13754 3.80  4.5~5.0 HLASME  50~120 zgggﬁgj;
ﬁug ﬁﬁggﬁﬁ g 810 1580 4.0 196.00 9.60 5.0 MLETAME 40 ~100 2288;3;_‘3‘1_
ifg ;ﬁ‘@%ﬁﬁ?ﬁm 67.5 9.50 4.0 139.22 3. 80 6.0 BLESME 50 ~150 2282)#?(-)1.;1_
iiéi i &W?E‘ljl;éﬁtﬁﬂ g 1080 2509 6.0 25342 20.20  3.0~3.9 JLEEHMB 10~45 22%01704_)‘1‘;)_733
ﬁ%ﬁ %j;pfjﬁﬁ g 670 1600 5.0 12818 6.50 5.5~6.0 ILEESME 70 ~110 228(7);?(')1;0_
7@5& #%E%ﬁﬂiﬂl 80.0 16.00 5.0  139.02 9.10 5.0 HLEAME 50 ~150 22(1)1;2(5)4_13-(1)07
FRUKIE Jiﬁ%ﬁﬁ g 500 1100 3.5 13447 3.55 5.0 MLEOANME 115 ~190 zgéiﬁéﬁo_

- 86 - KA K, A 2017 ,37(5)  Tel:025 -83786335  E-mail :j2@ hhu. edu. cn  hitp ://www. hehaiqikan. cn



2.3 #HUUEFSENIZESHET

A5 MgO TR BE T L3R H 4 W7 v 3% 2L 58 3
TTZ TR EE 11k 5 BPJE p | X 5 2R UM IR 58
SR WA 20 17 S VE I A RETE I G S TR
- BEWR) i T T2 — A, 2 s AR 0 3L B 3 1
T AR —FE, L, RTINS MO TREE 3t
IR, WOV HE I R 26 5 SRR T T A
Oy, G H R, Bal i AT 7 ik A5 i AN B
MgO TR#5E 1 [ T A 2 , AR X A e LA TR 2 1 11 TR
BRI, R, =TT HESTF G | 7R304 |3
AIRE A A BB TG IS T 2 ~ 4 K554,
PIBEIAME MgO TR5E 1 1) 2E 3R S K AS 12 DL wb
IR R A7 SRR 1 05 | S8 T 2L il
QYRR BEAS TR YA S 4% Al AR TR ) R
BB AT K, — BN 50 ~ 130 m; 52 30k 301 B 4%l
BN, — R 10 ~40m, Hor | 95 BT HESITZE ] R
P TCLEINBE 5 128. 9m, T FESEERIE &%
SUESE 0T A IR 0 R AT AT Ak
TREE TR HE BV K48 BE A% S5 9038 0 % 2 (5
JE TRV ) D SR AN 4 KA il T ( R B0 A S it ) |, 38
AT IR B AT Ak AR T T Akt T 1220 bt
THEEE,

VP EEN T, il 2 AN MgO TR %+ HE 3
CUEA GESE LTI 2L, 5 T 4% 1Y) 48 T 45 A8 7 ]
PR T A T N HE A A Gk B AR e
T SRR R R R AT K I ER 15 4RI

JeTRH R B AR P20 i PR AR 1 T ik
TEDFHREE AR, [ i 7 48 S R e,
2 TR 5 e R NAE T 20 AARTEIR BE I A€
TrfiaE . X TAME MgO B TR BE 110175 4%, 4
BEUCEARIANE B L) L B IITURGT | FLIREE LR
PEHUFIIR R A T =X, il P B A T 0 VR
EARAETREE L DR FE BT BEOR — A8 4 Xt
THME MgO B SR IREGE L A7 T4, FLOL Sl Se Tt
S B s (07 3, PR 45 TR B 55 Bl e R B R 5 I
Tho FEFRIRAT , W 7R P B B T A 3 3 ~ 5 om J&
(B TR EE -, AR 1E-P- BRI TR IR Tl e, i
SPAEREIK NLAE T3 o3 A WL GEORL S HEA T, TR AR
FLAESETH 803 5K T HL AR TR B 0 i B2 B3 I S0
FERREIR S A5 75 I JC HOK i DR & 2 10K
S ISR R i3l , AR R AE R is 17
UKL VBT 1T SN T NCR F

St TE G VD A =TI SE RS | 1
THERS ) ) B AR AE S48 MgO TR BE L A FEIR
TR A e PR I 0L 5L 38 28 4 | B A Oy [ ) I 045
MgO {5 35E - 114 S 35 A2 K R 5 7% < 4 9 0 4% it
KER A R DR BE L HE I A0 30 8 28 4% TR, TP B T —
FINVMAFI AT Z AR SN 5B MgO TREE 3
W ST 07k, SCRRIER , 24— R B £ HE
WIAREAE — MR F T BE S 5E I, I 7 ZAE R F
At =R g o BB SR, ph AR 228K, B
WEESME MgO TR BE 1 1Y SE IR TURE ik O A BE 5¢ 42 i

s
g9 | Ik —— \

PVCWE?){ M e i ey HEE Mﬁ\l}* //pvcm@z)
it == &= 3= <7 Firsu
/300, 300 250, 800 400 800 . 400 800 440 \300j‘

//

PVCHR (J£2)
(b) 175 8% 11

N PRTILINE BIRE i Hk

(o) VER G s e TR

0

N IN
(—)H

8070
(d) Tt ]

2 BAVEIFS4EIE T ( B AL mm)

KA K, A 2017 ,37(5)  Tel:025 -83786335  E-mail :j2@ hhu. edu. cn  hitp ://www. hehaiqikan. cn

- 87 -



DRI TR 8 = 0 T A A0 46 ) R, L B A SR FH A1 4B
MgO VRLEE 1 0 SIE 38 F 2 ik I 2 T o A &4 1 iy I
BB/ IS FAER PR ( EE R IEL) i
KPR J7 , BEARE ST EE - PR 5 3R, \LRE ATk
WHARRER G, 1A, iR E DR TEEE, A7
I3 RAFAINME MO TREE T PR ST P Bk | XoF
TSR DUT B HEI ) AN B DB T A TR
+ 1) MgO B4,
2.4 5MB MO MRIERERE T FHMAA

B TR 5 1 S AR R AT AR Z —,
B TR R (2L TR R AL &, X
T HE Il (A B R R IR 156, % B e TR BE 50
NG A WG RS 22 . SRMT, D B8 A6 ZE B i TR R+
HEI it T 52 B F , 76 B8 R IR & - AMB MO #
BEAACAT RACSE AV BRI 1 AT DA SE o 38 K
5 R )RR RO it T A5, i — 20 bt TR
[ 4t v TR O - o i, PR AR TR %, R IR IR
EE - AME MO BB A FI T [ B & ¥ 0% R 1R 5E 1
FHhE MO TR BE TSI L B PE, 508 IR EE 1
S ARAA L % F WA RN F 20 57 m® A/
RIHEI HoR A1 31502 MO TR EE T IRIER

3 5

a. HEINGE L) 88 8 R, S AME MO TR BE
H e AS A A FE B B TR N B T R A 24
WIS,

b. $% BEIAT 0 7K Ve b 35 i 2% 1k ol — 2 e TR 6
+HRZE LA 2 1 MO #8 5EHil %AME MO TR %+,
P 0 FH T SN A A HE T AR 5, IR 8+ ) 5
MR MK 22 39 50107 ~150x 107, Rk BT
B, Qnfarhes 4 B 45 K TR EE 19 MgO % 5E
B, HEWAMI,

c. TRESCERIER, 7E4M 45 MO IR EE 1 1) Z2ER
THRZRK SRR 2 BT R SO0, B 5 F: 4%
TSNS MO 1REE 1 30 I H AR A B i
S, B REAN R b 3 fh B 8 B O 1B SR TR i+
PEIURS SR FH A IR 1 it , 3 30 ARt T 1220 48 it
THREMHEM,

d. 7ERRHIRBE + o2 MO A8, A R T [H]
Bk 2 0 R TR B = RSB MO TRBE P | 55 50
WU

S Xk

[ 1] ZARAR, ZUE. S8 MgO T K 1R B 1 UM AR
FHERR [T ]. K AK BB 2E Ji8 2003, 23 (6) - 57-63.
(LI Chengmu, YUAN Mingdao. Review of damming

technology of MgO micro-expanding concrete [ J]. Journal
of Advances in Science and Technology of Water
Resources ,2003,23(6) :57-63. (in Chinese) )

[ 2] BREAL. SALBEIR BE 1 S A B R G AL A7 [ 1]
FMIK 7 % H,2005,17 (2) :51-53. (CHEN Changli.
Analysis on application of technology about building dam
using oxidize magnesium concrete [ J ]. Guizhou Water
Power,2005,17(2) :51-53. (in Chinese) )

[ 3] BREAL, FERAS. SRR EE 170 A4 KHEIIUELRE o /4 31
FHBASULIN B R 27 [ I ], 7K T3 % L 241, 2006, 25
(4).102-107. (CHEN Changli, TANG Chengshu. The
application of MgO concrete in Dongfeng Arch Dam
foundation and the analysis of long term prototype
observation results [ J ]. Journal of Hydroelectric
Engineering,2006,25(4) ;102-107. (in Chinese) )

[ 47 B SMB AL BERBE L SBR[ )] ARKIT,
2008,39(8) :52-53. (XU Qiong. Discussion on damming
technology of MgO concrete[ J ]. Journal of Yangtze River,
2008,39(8) :52-53. (in Chinese) )

[ 5] ZFRAK,ZETE. 4B MgO R %E + Pl St I H R K
HR L T]. KR K BB 2R J, 2011,31(6) ;41-45.
(LI Chengmu, LI Wanjun. Application of fast damming
technology admixed with MgO expansive concrete in arch
dams[ J]. Advances in Science and Technology of Water
Resources ,2011,31(6) :41-45. (in Chinese) )

[ 6] BREAL, 2R, EALBEREE L DTS S R[], IR BE
1,2006(5) :45-47. (CHEN Changli, LI Chengmu. Study
and application of MgO concrete[ J |. Concrete,2006(5) ;
4547. (in Chinese) )

[ 7] AR AMBEA IR BE TR AR LR [ T]. K
FI7K L Bl 4% 375 2, 2013 ,33 (5) : 82-88. (LI Chengmu.
Review of quick damming technology of MgO concrete
[J]. Journal of Advances in Science and Technology of
Water Resources,2013,33(5) :82-88. (in Chinese) )

[ 8 ] WREZ , #fee B IE. SMB A AL B IR BE 11 I Fe vk
W9 [T]. AR, 2011,42(4) :88-90,94. ( CHEN
Xia, YANG Huaquan, LI Jiazheng. Study on deformation
characteristics of concrete mixed with MgO[ J]. Journal of
Yangtze River,2014,42(4) :88-90,94. (in Chinese) )

[ 9 ] BHS St S BEIR BE T IR AE W[ ], K
FIZKHL B A, 2014 ,45 (2) :53-56. (ZHAO Qixing. Ten
years review of admixed MgO concrete arch dams in
Guizhou Province [ J]. Water Resources and Hydropower
Engineering,2014 ,45(2) :53-56. (in Chinese) )

[10] misffh, RMEe MREEAE 55 SALBETEA R SR 26 T
KALT Wy 0 T8 S 43 B [ T]. T HLAk % 4 4, 2007, 23
(6):1036-1068. ( GAO Peiwei, WU Shengxing, LIN
Pinghua, et al. Morphology of MgO hydration products
under different curing conditions [ J]. Chinese Journal of
Inorganic Chemistry, 2007, 23 (6 ). 1036-1068. ( in
Chinese) )

(T4% 94 W)

- 88 - KA K, A 2017 ,37(5)  Tel:025 -83786335  E-mail :j2@ hhu. edu. cn  hitp ://www. hehaiqikan. cn



construction of shanggongshan tunnel[ J ]. Chinese Journal
of Rock Mechanics and Engineering, 2004, 23 ( Supl ) :
4544-4546. (in Chinese) )

[ 8] Haleild Fatte 2ttt 45, TBM 7EVR LR K Bk 2

[9

[10

[11

MR R AL B IRTE THAR [T ], KRR R 2010,
41 (9):68-71. ( YANG Xiaoying, ZHAI Jianhua, GU
Shifa, et al. Technology for unblocking TBM blocked in
fault zone of sper-long and deep-buried tunnel[ J]. Water
Resources and Hydropower Engineering,2010,41(9) :68-
71. (in Chinese) )
WALLIS S, [R5, & ¥ FEARRR it T AL [ J]. B 1E
M R T, 1999 (2): 5-15. ( WALLIS S, DENG
Yingxiang. Recent situation of Pinglin Tunnel in Taiwan
[J]. Tunnel and Underground Engineering, 1999 (2) :5-
15. (in Chinese) )
] WINTER T, BINQUET J,SZINDROI A, et al. From plate
tectonics to the design of the Dul Hasti Hydroeletric

[

Project in Kashmir ( India) [ J]. Engineering Geology,
1994,36(3/4) :211-241.

L. GURBERAUE TBM -RHLT BB E AR T].
W% 2 %, 2011, 31 (3): 364-368. ( WANG Jiang.

Analysis on jamming of double-shield TBM in construction

[

of water diversion tunnel and jamming releasing technology

[J]. Tunnel Construction, 2011, 31 (3):364-368. (in
Chinese) )

[12] Yellow River Engineering Consulting Co. ,Ltd. . The basic
design report of Coca-Codo Sinclair Hydroelectric Project
[R]. Zhengzhou: Yellow River Engineering Consulting
Co. ,Lid. ,2011.

[13] B4, 3¢ =20, 38 T, 55, JE IR Z /K CCS 7K L uf
TBM ¥t 1.5 | 7K % i) T % 4[5 5% 1 X% I /840 26 F 5
[J]. BRI #% ,2014,34(6) :513-518. ( YANG Jihua, QI
Sanhong, GUO Weixin, et al. Case study on engineering
geological conditions and problems in construction of
headrace tunnel of CCS Hydropower Station in Ecuador by
TBM method[ J]. Tunnel Construction,2014,34(6) :513-
518. (in Chinese) )

[14] Hdkte Bk, 2 XURL, 55, CCS 7K H il i 2K B T L
TBM ZEH0R R R B AL BE B AR [ J]. IR S T
#£,2016,30(3) :539-542. ( YANG Jihua, MIAO Dong,
YANG Fengwei, et al. Treatment technology of crossing
unfavorable geological tunnel section by double shield
TBM at CCS Hydropower Station conveyance tunnel[ J].
Resources Environment & Engineering,2016,30(3) :539-
542. (in Chinese) )

Wk A 91:2016 - 10 -13 ik oK)

(L#% 88 W)

[11

[12

[13

[14

[15

1N, 2230, sk, 2. SR BE K AL MR RO S
PR RRAEL T ] T R 2224 ( FARBRA ) ,2010,38
(5): 555-558. (LU Xiaolin, LAN Wengai, ZHANG
Hongbo, et al. Microstructural characteristics of MgO
hydration products[ J]. Journal of Hehai University( Natural
Sciences ) ,2010,38(5) :555-558. (in Chinese) )
Wi A, S et M BE DO AL BE TR K K Dz I A fiE
RN S FLHLE (], MR 5 TR 2R 4, 2010, 28
(2):181-185. (CHEN Huxing, MA Xianwei. Effects of fly

[

ash on expansion of MgO expansive cement and its
mechanism [ J ]. Journal of Materials Science &
Engineering,2010,28 (2) :181-185. (in Chinese) )

1 RSP BCH. S BT Vb K RIS LA [ ]
S K A1 % HL, 2004, 18 (2) :57-60. ( SHEN Xianping,
ZHAO Qixing. The design optimization of Shalache arch
dam in Guiyang City[ J]. Guizhou Water Power,2004 18
(2) :57-60. (in Chinese) )

T RHSC AR AL, Vb i B A% PR R R LA PR

ME[J]. NEHKIT,2011,42(5) :59-61,97. (LIU Qiwen,

DAI Fuhong. Discussion on crack formation of Shalache

Arch Dam and its treatment[ ] ]. Journal of Yangtze River,

2011,42(5) :59-61,97. (in Chinese) )

KT, A, TR BT, 55, 0 T B URE (A R g (5 B

1 MgO BRI T[], AKFIK R ,2004,35(2) :38-

40. (SHEN Xianping, YANG Bo, ZHANG Guoxin, et al.

The analysis of integral stress simulation and admixed

(-

MgO effect about Shalaohe arch dam[ J]. Water Resources
and Hydropower Engineering, 2004, 35 (2).:3840. (in
Chinese) )

[16] FREHR i, HECT 5. MgO UMKk iR &E 1t 2 4%
AIARZEPERIALL T ]. 7K ) A L 5241k , 2004 ,23 (3) :51-55.
(ZHANG Guoxin, YANG Bo, SHEN Xianping, et al.
Nonlinear analysis of cracks in gentle volume expansive
concrete arch dam [ J ]. Journal of Hydroelectric
Engineering,2004 ,23(3) ;51-55. (in Chinese) )

[17] 5REF B T, B8, % MO IR EE + (9 LA b
A =T R FINHI[ 0 ] . KK HL AR, 2006,
37(8) :20-23. (ZHANG Guoxin, YANG Weizhong, LUO
Heng, et al. Application and study of MgO micro-
expanding concrete for construction of Sanjiang Arch Dam
[J]. Water Resources and Hydropower Engineering,
2006,37(8) :20-23. (in Chinese) )

(18] BH %, SAACBRIREE L N By 2RI [ 1], AKHKH
Bl ¥ #F &, 2015, 35 (6): 73-107. ( ZHAO Qixing.
Macroscopic deformation of MgO concrete arch dams[ J].
Advances in Science and Technology of Water Resources,
2015,35(6) :73-107. (in Chinese) )

[19] HRAA5 . SIS IR EE L HNEALT]. kI &k H 224k,
2000, 70 (3):1-13. (ZHU Bofang. On construction of
dams by concrete with gentle volume expansion [ J].
Journal of Hydroelectric Engineering,2000,70(3) ;1-13.
(in Chinese) )

BeRi A 912016 - 12 -20 - Sk g7kt

- 94 . KA K, A 2017 ,37(5)  Tel:025 -83786335  E-mail :j2@ hhu. edu. cn  hitp ://www. hehaiqikan. cn



