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Proposition for Section Design of Rolled
Concrete Dam of Longtan Hydropower Project
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Abstract By the calculation of design of rolled concrete dam of Longtan hydropower project, proposition

is put forward as follows, Stability against sliding between rock foundation and dam interface are differ-
ent from that of rolled concrete lifts interfaces. The proportion of cementitious material contents of the
rolled concrete should be different on different levels of the dam. The contents of cement and fly ash in
upper level are 60 kg/m?®and 90 kg/m? respectively, 65 kg/m® and 100 kg/m?® respectively in middle lev-
el, and 75 kg/m® and 105 kg/m?® respectively in low level. Shear strength indexes of the rolled concrete
lifts interfaces are adopted as follows: In upper level, f'is 1. 1 and ¢’ is 0. 8 MPa; In middle level, f'
is 1. 1 and ¢’ is 1. 0 MPa; In low level, ' is 1.1 and ¢’ is 1. 3 MPa. The calculation of stability of the

rolled concrete lifts interfaces are conducted by A equation which contains different satety factors. The

[V, B

equation is p = i + T whete K, is 2. 0, K. is 10. The width/height ratio of the dam from 0. 75

to 0. 80 is quite ideal.

Key words Longtan hydropower project, rolled concrete dam, section, design, proposal

TRk s, MK, BETHFEI640m/s,
FERMESI7IL m*, FFIEWAKM400 m BRI, W
375 m BEBR. I RAMNF216.5 m, ER
272. 7/ m*, BHLAR A (9X60) 540H kW,

LSRRI, R R ER 30, R ATHEA
RERNAREIF, RESRTBRKNENN, &
FREAMGHME P ERERENAH LRI &
o Eit, REEmHERET, o LmERZEER
MRNRERATRE EBRSFEEAT, KMNHE

JE IV I B T e DR R T 2 (R A BT BT TR

1994-04- 284K .
70

ZEAYE =3.0, EE EHEM—SHEHER F o =
0, AL — 2B B2 A AN B AR RE BB (L R A9 B I TR EE

WIS, MO RER, —RRE R R
AYRVFIRE, BRIE R NS, Bk EAREEEE Y
P Sy BEAR B I 52 A R o A I B W T
BAEEAGREE L. ROMBRERINN R &'
B R E RSB R E TR B AR ERINAY T
HHEERINE T HERY ERSHH2EH, M
B, BRSNS NERR,

0 e FL I A R AR PR AT SR BT S BT, Lk
AFEE RSN B R E A TOR e B R

Guangxi Sciences, Vol. 1 No. 2,May 1994



SRTK FRERZ RIFUHTIER, B, B
R AT . EEAENAA &, RERERERR T
9y 1 A R S R R PR T AR R (RLREE {7 U

it
1 BREREESIERZE XS

RS R AE - 2930 N A TR 7R B BOR R R
BV G A SRR 55 T BT, T 4% 300 R T 0 B A Ak A
iR E L RitH; B
_ LZW + 4 n

K <P
A

K AR EmHBWeRE i EMiEREL e &
HOZANRD TERA, BAMEG K = 3, F%AS
(DK == 2.5, HE QK 2= 2. 3;

S STUARR 5 301 i 9 T BT PR R A

o AR S IR A L BT W A BE R
(t/m*);

=W AR T Ui b 2 R R 4 B A 9K 1

SMECEIEBE DO,
P, 1€ HF ik b 4 & Ek X o 3h 1 @ a9 YT e
SHE(E)

A MBEEHEZEMERER (m®)
A ) MR, MACTE B 5ME H Z /D, &
W, 558 w1 X ¢ FI A ES e, xS ER A
W HZANAIRERZENBRETES
FYRL,FEERERBHS & SMER S ST
HRAEME S ORERE A LHENSY. RE
2E A7 N REEER K WS BEEFRHAY B R 7
L 7% AT R IR IR RO BT 5 b L IR RE R AT LB Y |
i ORERRRTEEMELS S, HAO¥ERSY
MR R—E s QKB A TR ERZ EH
BERW, RERBREITEN MMERRBEN. I
EHER LTS RERARFREARK@ BREE
HHE SR, Ko EMRER T C NERX
RIG R, 2R R R, R E, TR
it RGN EE WA REE, AHESRES
PIBIR KNSR HE R B A i A A AR
(9:@ HREMEEES, REM NSRS, MEN
FEs S G AR - BHEEINEZ N E;
@) WEH A AR S R B A ST
W R C EEIER KT RENELASR
zea 1 —0,7~0.9, ¢ =0.3~0.7 MPa; iFi15 A
ERegs,r=1.2~1.5,¢ =l.1~1.5MPa; D&
HEME 25 EKGER. BZFRIMEKFE
TR 19945 A B BE 2

.
T s AR E 2 0 LA 2 TR AVEL T
R, E, BRER2AEOMRREEIEN M
TR FERY LA R ER AR A, R TT LA T alok i 15 31
(eI AL TR T A T B 2, A AT R LR
AR BEETEARRT 2280 BEAAMWK, Fit
ths 7 R 7 B B e S22 1T ) 0 554 o I % R L 37 0
YR R AP RE BT, EESLIR R A RUE T B A

2 RERBOREHTERSHBEF

2.1 MR ETHSERERE AR NER

T FE RS 3 A0 B8 5E IR, MAHUBY RV ) A% MRt
F G A SR B SR L 1T U2 (A 9 P T T e 11 LAY
FERELIES Bk, iR aie AT o En
fE L BE R LS 2 BT BT iR, SKIBRNF, AR,
24 19i% T H B0, FF IR R 24 Hb A T A £ R OMAY i AR R
A % b T8 R0 SO0 8 G AR 4 ¥ L X B EE AR A 2 (1T
AR E T T Z2RBR R GRE4, BRI, A
7K F, 3 B TR 54 Wb B AR H VR A h R TR LA Y
(W R FRME. T PEKAEEEM AT, 1993.)
R RKBAZARE, Bif RCC (R EBEE L Rk
8004 m*, 50 cm X 50 cm X 30 cm AY R AL 97 X B 280
S, EWNEEEL 5004, 4104 TS kT i IF
3% B O] R B Y SR AC Bk 30 TS st 4T ELFR .

T 1. 525K IBRIRETS ks BYEK (HIFD 105
kg, ZRAFE30cm, F EHALE, 8iF, YEAHE
2 HIFEEHE 4 h40 min, FESR24~28C, 904 i
AR BT WTR AR 4 v oo= 1. 204 1. 69 MPa,

TR T HRRSS T T AR, MERE T A Tk
BE, GESE27~33C, TRERRmEBELZC. A
B FE23. 6 C . [EIREATE4~6 h, 90 d L 9L v/ 0
. 136+ 1. 67 MPa, [AlHT 3 17 T 2828893055 . o 220
1. 33% 1. 38 MPa;

TH T . HEASTA T AHE, E8K24h g, Hli
B 5~2.0cm, FEER, 90 d B R vw=
1. 35+2. 4 MPa,

PLERBE 25 R . 2 BeHEA R 180 ke B, J2E
W EERTE S, R &R R0 B 28 5 i
AT, TR HOKR B TS OKi523 ke, ¥
K59 ke), B IR 2 [R1AY 30 89 5 AR . (B 40
i LHH AN R SR K E SR Rk PG
T, RWHERERAE. =1L =15 MPa &5
A9 EHE TR R R R, X R R
HHFFEAY B

FAMRR AN o HiEEPEE, IR RO EE

71



ML 180 kg/m®, %220 kg/m® (KIE70 kg, ¥}
K150 kg) , SE)5 HE1T T 80N ZGIAR . KB 2%
REWH,  HERKESH /M ERFES B TH
WK BB 65 % Xt it AMEHE — & W KA KB
WA GER R, Bk SMRER
&+ FIERE L O RAR A RN HER. LAl
KAK BB IERE. 1993.) M EBRERT AL
BrRFEH .

(1) M7K4k28 d f190 d J5 89 X FHRITHE 2,
Ca (OH) 4§ 1E W R B K 15 B 0 19 I 3055 » 4k AR
KBFE65%Ht, Ca (OH) YIS MEET TN %K.

(2) KBEWHRERE B HEKOE B IOW T
P MR KIS B AE 459065 5B, SRAE 2k P

I 4F One year

601

50

404

304
201

101

P ERE Compresive strength (MPa)

0 10 20 30 40 50 60 70 80 90
¥HE K15 B & 5 R Percentage of fly ash blending measure (%)

E1 BERKERSKIEBRE RS
Fig. 1 Relationship of fly ash blending measure with cement
mortar strength

Wi 1L ¥ 8 Depth of carbonation (mm)

A ED, SRR ERRBKeS B AE,

WE TS
(3) HBHRKBEIK6S i, BRALHE B B
e (E2),

(4 HBEKRBEMEM, KT ILARAm
¥m, ALBRPARAZEABRE.

B T 0 T 0 < A Y 5 P ) 2 B R A AR TR AT R AR
35257k I8 . BEBEMDRHTHE SO0 E K5 A MR A
TRIERRARFAY , B0, &5 HER T A 0 i R A AT
SN BRI RBRERGIEXEE, DA
R 65% HH.

FRERI, MEE200 m, B = EELT
it R AL A SRAC R AL B R E THE B B R o ) 3

20

WAL TR

7 days carbonation

AL 3 K

3 days carbonation

0 10 20 30 40 50 60 70 80 90

B K35 B H 43 3 Percentage of fly ash blending measure (%)
H2 BERBERSBIEREXRMEL

Fig. 2 Relationship of fly ash blending measure with depth of

carbonation
¥ ERWMERBEFLLITE
Table 1 Statistical data of checked bores of Yantan rolled concrete.
< 50cm i 51~9%m B >100cm i #E
LE A L G.EEE P Core samples Core samples Core samples
A A fi Depn e EE SR ‘ \ :
E of e WA KE = 4~ Bit Y 27 4 Rit ¥ A2 AN Bt B H521
N. Posionofbore  bore (em) A BRI o wem oem owm L KB OKE O BH L KE OKE SR
(m) CS.R D(E')P ™ se Nyé (m) (em) W% Ngé (m) (em) @Y% o () (em) #1%
AL A P AL A P AL, A P
1 TFO0+49.5, 04344 19.7 19 15.1 13.61 90.1 33 9.83 30 72.2 4 2.61 65 19.2 1 1.17 117 8.6
8 TF0+49.5. 04349 24.7 19 20.5 17.81 88.2 26 9.22 35 51.8 14 859 61 48.2
6 TO0+9.5, 0+364 22.3 15 19. 95 19.42 97.3 18 5.72 32 29.4 12 7.61 63 39.2 5 6.1 122 31. 4
9 TFO0+15, 04363 47.5 30 45. 3 43.35 95.7 45 15.57 35 359 24 1509 63 34.8 10 12.69 127 29.3
10 TF0+415. 0+389 22.1 65 19. 9 17.23 86.6 31 9.98 32 57.9 10 6.11 61 35.5 1 1.32 132 7.7
14 TO0+23. 04384 22.35 31 20. 35 18.49 90.8 35 11.95 34 64.6 11 6.55 60 35.4
7 TF0+9.5. 04401 22.45 53 18.40 16.29 88.5 18 5.43 30 33.3 8 5.8 73 36,0 4 5.00 125 307
11 TFO+15. 04+405 22.70 35 18. 9 16.59 87.8 23 7.58 33 45.7 7 4.56 65 27.5 4 4.45 111 28.6
12 TFO0+15, 0+429. 47.35 69 42, 05 38.3 81.1 60 20.11 34 52.5 21 14.96 71 39.1 3 3.23 108 84
15 T0+23, 0+424 22.30 69 17 14.08 86.6 Z1 6.60 31 46,9 8 5.45 68 387 2 2,03 101 14.4
273.45* 405* 237,45 215.17* 101. 99" 77. 39 35.99*
90.6~ * 47. 4% 35.9% >+ 16,7+ *

N. =No. of bore; C.S. R, =Core sample-remained in the bore; D. R. P. =Diepth of rolled part in the bote; A. L. R. == Accumulative length of the rolled core
sample; S. P. =Sampling percentage of the core; N. C. =Nos of cores; A. L. = Accumulative length; A. = Average length ; P. == Percentage to total core sample.

» FEE PR & 318 Tatal of values in same column; » * R MET 4 FE &1 A E S Percentage to talal of D.R.P. 5 » » » (5 HREVHE

K E Rt &1t {87 43 3 Percentage to total of A. L. R.
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