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Water-filled loading test and evaluation of structural bearing
capacity of the Kezihe River aqueduct

HE Jianxin, YANG Zhihao, LIU Liang, LIU Tao
(College of Hydraulic and Civil Engineering, Xinjiang Agricultural University, Urumgi 830052, China)

Abstract; In order to evaluate the bearing capacity of the Kezihe River aqueduct structure, Water-filled
loading test was carried out. Based on the real-time monitoring of the deflection value in the midspan of the
loading process and the residual deflection value after unloading, the variation of the deflection value with
the upgrading of the load in the loading process was analyzed, the loading level and the load stabilization
time was determined, the working state of the structure under different loads was clarified, and the structur-
al bearing capacity was evaluated using structural bearing capacity evaluation indices. The results show that
the water-filled loading test was carried out in six stages, and 30 min of load stabilization time would suffice
according to the test requirements. The measured deflection value of each beam rose with the increase of the
load and reached the maximum value of 3. 40 mm (longitudinal beam) , 2.53 mm (left beam) and 2. 35
mm (right beam) when the aqueduct was at full water level. The measured deflection had a significant line-
ar relationship with the load at all stages, with the linear correlation coefficient reaching 95% or above, in-
dicating that the structure was in a linear elastic working state. The values of the maximum deflection, rela-
tive residual deflection and deflection calibration coefficient of the structural bearing capacity evaluation in-
dices were all lower than the specified maximum values in the specification. Compared with similar projects,
the Kezihe River aqueduct structure has good bearing capacity.

Key words: aqueduct; water-filled loading test; bearing capacity evaluation; relative residual deflection;

deflection calibration coefficient

1 R FE IO FIAE 76 545 SRR+ 2 4 T

T4 I 200 | T e R 2 b R e

B B X T AT R SRR RS, b 30 0 A R AT 9K R AT LA 0 L 0 A 45
TR M JERGEZE W M SR 520 hiRaRAE R A S A TR R LY

I #s B #1:2020-06-01; &[5 H #A:2020- 10- 20
YEBE B ATHH (1973 - ), 5 e i A i+, BB, A 500, B 5 1) K Rl K B TR



176

K BRSOk R AR R

2021 4

FIAT, P9 06 T3 R 25 b 7R 2R D P K £ 2
DA R 5 PRS0 2 M 0 B B P45 5 S
{5 TG PP ML 9 0 0 (L 1 X B R AR , 3K A %
AR RS 2 A TR FE KR B, K S Y B
B (H 5 ST EAE N 1L, B0 T 25K AR B R 1
ATEEME R D) B g A AT R
8 25 SR R IR 3 W W 5 = 4 A B T 4 T R 4 A
DT T AT T SR 44 14 10 3 %7 78 R AR T
WL, 85 5 S 45 SRS L, TR T 45 R i T AR R
A5 I T AN, T A BRA TR 3 T I8 A 245 ) 7 2
BESIHEAT TAEAY . (B(SUARER S M T B B — F B
PR FE AR Tk 7043 s WL R 25 4 (0 7R 28 g, o an
TERE R AR S AL I BT, I 45 4 5% 4728 T 1 A
LM BB TR PR B SR TE A B RS T 2
TG T PR 25 5 P45 PR 25 A B I, 95 KA ) 7R 4 B D ik
SR R BE BRI O vk e, TR
SRR (0 ST I 7 285 4 TE 2SR 1 | ol 2 10 46 45
RUFNAG BR T4 B %o R B0 58 ) 2 S 80 AT T R,
I ST R AT 008 LG, A5 %0 88 ARS Wl 1 5 ok i SR
JHI2% 18 22 R 2 B0 2 VR A3 0 X S R 2 44 ) 2 A
FFT VP s BLES 250 et X 400 A5 TR - e 412 01
T AR A A A T4 B AW 5 b YR R A T
PEAT T, 50 7 vk T Ay AR 455 4 7R 4 B D
I REIE S (AT R R R e 1 PF 0 1 A B
— )RR . TENF R EEH AR B RE SR P, 2% X
2L S o T L e W R S A Y B
TESE L, R TR 5 22 506 W SR 45 # 7R 45 g g IR
PEAT T A AR skt R
L0 g R FR i 2R BTN S5 A AR Ak 1 4, Sl s
X 38 A58 B DT b % 435 0 B TV P B
TE R Fr i S B A R
Wk i — 2D TR R P Ty ik, X ek
TR AR B0 P R o B g R 2 1 B0 5
TP B T R .

| RRCTEEREIGE R

0.8

N
o

0.9

N

PR T KR T S B R Z R BBE TN (Y
SR, (H 75 58 PN A8 ) B R R A 28k P ] £ 5E 2
AT Rze s 3, 52 EH FE s 21, i = % UK
e ARG PR E AR 7 5 PG, B —
DA INR L A2 T B0 X I 7K A, sk — O 2 e 1 A
3 d FRGHOK " v R S AR B 43R K A
AIHE KA 2 SN2, B Ay 28N Th] by 4 3000 o 45 P
M 5 T VAT A A K 0 A A R K
{3 2 G T, R S gy 2 s e b A
FEAKIRER 7> 5 BOME, I IR, e R
(¥ e 5 i) B i 5 30 0 B e T 4

R VEH v SO 45 R ) AR BE 7, >R FH S
M ZR 4, 20 2o S 0 TS A 2 e A R 2 %
TR SEAG 250 53 P e JEE L B 8 P2 A8 AR LA, 20 T
SE FE K AT 5 A TN 28 1) | Ry i ] AN 254 114 T
PEIRAS, JFR B B AEL RS S A 8 BE 1 LA
A W0 A5 R A A5 A K R ) AT PR
I AT R A TR A FEK 2 10 FR e T 17
NIRIESEAIE

2 RS

ST R TR MU AR B SR AR FIR XA
DX B B L, 2 5 5 PO R K B K AR, 4 740
m i IEHES R 0 +500 m ~ 1 +240 m, JEHEBIILI>
Oy 22 5, B 30 m, R RA B 1 A dn
LI I T A 1) AL BE R 5 Ui 444 ), B3t 1 A
KAk 53 A 87 100 m*/s AR KBRS 3N 2. 47
2.63 m, EEAEFYIEL N 3 Yo PR bR
5™ PN 1B R OB A5, PRI BRI, IR DE R
/T LLE 25 em, 55 2 IRGESRE AR TR 544
TERERE LY 73 WAL, A 17550, RSP0 5.5 m x
3.5 m( 58 x ) o MR EATR A 3 IRHESLAE,
M E w2, HE RO T AR BE LR & B
R g A T 1 7 AL 2

<t
S
5, A=
A
<
Q o Q
s S
/ v
m n
I A
1.2 4.6 1.2

e

P

B2 mRUTEEESTEREE (B m)



S5

AT, 25 o BBl R S K AT A5 B S AR B HE I VRO 177

3 FERBUTIALE

F 7K 2 s 1R 56 43 R 78 K hin 28 RN AR K 4 28 9 A
BBt
3.1 HEAR
3011 XIEBREF A A TORR T RS
7 W5 MR EE T PSS e &, HLAE I I R 2 AE
P R B K, X% B R 2 BE 1 A PR T I R A
G TR EE R X A, B0 A e SE PR is
FI550F TSRS, T Inee 8 BEH T4455 7.8
5 2 0] (R R B I X AR ey 2k, PRI, 3B AR 7
8 15 A B AT oK A e, R A 7 AR R
A B W B, AR R A RS S A YA EAE A T
I R Ak
3.1.2 3P3#sE AEVERENGE 6 BE TR AIGE O 1
LA AL ST 4 A EEE I, B T AR
370 mm JE& M10 B0 J ik W) 1A Ky 2R S5 4, 354615 K
AT P8 40 S 300 7K T LA A0 4 T 0 v e 3R 2 T
BiKJZVE R BB MR, FE T Uit 3 R 5 3 S Al Y
B BEE 2 R DN300 (8 RHEKAT , LASEERES 2 By
I24i0BIEY) iz =8
3.2 FAHMREAR
3.2.1  ZKMWBRA S AR A
5 QIN#E: T 3 KAl 1/4 172 F 3/4 &1t i it
XK A (0.62.1.24 F11.85 m) , 45 4 2% Rikitsk
f7(2.47 m) 5 5 GO NNARIKAL(2.63 m) . K
(3. 00 m) 2 P Al S praz £ 7 H B R 0 T
{50, X I P iy 28 ) i ) 235 44 ) R 2 BB ) A — o 152
M), T 30 e T2 00 4 o T T P 8 B, T B
Gy MO PRI PR S5 A0 W 7B RE T o BRI, FE 5 Gn 4%
2 S W I 8 SR R R LG T £ 7 2 S 4 e )
SERYTRERE T R SE YA, AT YGRS 6
LIRS

FRPE AR TR IR I LS R, 55 5 GG far
ARG R CR B SCEREE (2. 93 mm) /NF
BT SR VA (50 mm) XA T 00 F #Le T H5E
(3.75 mm) P SRR A I A £ TR B - S
S v T RS IR SR B, LT, 7 4K 40 4 S o
STHRE O AR T, (A5 45 A SR NI R T RS
VEFHIA, T ATE I T 00T 2546 114 52 bR 2k 2R BE 17 &
BB B F RS R IE 00, nT RGNS 6 9
TNz, Wit HTES 6 ARG T R i W)
S0 BGUE T B A B R LR S0) o

] P 2 2 AR A IS [ () e B = 2 52 TR

205 IR BAT AR AR SR o AR AT IR TR)
TEFFSER M AT, S H 7R 2 RE T 2 52 7 i L
W2 S 2k 25 7 i i ) 5 25 i g e, A ok
DA AE S B HE5 K 25 K PR AR TE R DR I 52 B2, M
THBRIEELOR /1N, XA R R ZBE T RN A M,
AT R T 7 20 0 2 S i I 0 e P A
JEARAL, , AR AR Ay Ao 1) B2 P S B B S , AR
JEEARLAE— BEIT (] P A 722 W58 O 48 B 20 A 1 2 A Ay 1ef
], DAONGRES Hh 76 45 A 28082 E I ] B 30 min A
SN A R S ], AR ST P 2 LI 3

—2—0.62m —-1.24m —0-1.85m —+2.47m —-2.63m —=-3.00m

4 -

|

52 W 358 /mm
()

|

A —— ~t 2 e

e

0 5 10 15 20 25 30
A2 I [8)/min
3 BZEH T 30 min MR EE R E &

H L 3 AT, 45 ey 2R A B B2 N N i %
JEEAE AR R 2 /0N, FLF A 22 10 min P H
R TAE , BB FE R T B B PN 45 44 DM R AR T 58 1, 1T
AT —Zhmzk, P L 30 min 1 & fif i ] 2 Ay
A
3.2.2 BARHFERE HESHGMEARF 2L
B — M ZR 5E B W 25 W B B K 128
AR KRR 45 22 AT LA AT, SRIE KA AR
A IR R B R TR Je A T 45 M R A bR B
{14 W)

3.3 MIMLEGE

3.3.1 Ml &R R W R X
B E 3, TS R 25 x0. 01 mm , 2 25 A 11
RN, EEOR Al 35 0. 01 mm,, K 74 0 i
T AR A BB SR AR R G, T W DR
1 ¥R/ min, AT Sl W0 25 44 1 067 B8 AR b, B 4r 3R
I G PE R R R REAESE T BTN AT Jr TSR i
FH L IR RREFT O S5 458 6 07 10 AT .
3.3.2 mlEAE IR PR RS2 )
Ap 7 A U e 2 %, A 114 M 00 D) 5 7 45 4 11 i
HAES L ARV AR R AR
5 v R st A O AN A, e 3 FH W A
BICHE K Ar A FH T 7 A R TR R 45 22 S I ) AR T
L, R P00 S5 A PR A ] 4 T



178 KISk TR ¥R 2021 4E
N 4.2 BHREEKNERSHM
L/2 Ly2
kll 8 ll*l W A5 ES KCHRAT3e ATS 5  it B  e
P 1 1 " 4 JESRN w . S
R o U SRR 005G BB FE B o L o
ARRE, owmERmewl| IR ORI A RAIRE R R LR 6.
itl BEAR 1 T v ] ot e o
ARRB,  WWEL gk [BL g3t - 1,
L1 [ H7sEhAaR 1 [ T0f T %2 — KRG ) g\i
.{,
4 EMERCBREETENAGETEE (SRS &, | 1!
\ L 1 0

4 BRI

4.1 1EHREENERS SN

MR P T B 5 8 I AT 1
YRCOURR i (2 SO A TR P 248D b 000
R IR 2 WL S .

—s—f i KRR
4135

{3.0
{25
{20 &
4 1.5 %
{1.0
{05

0
1440

0 240

480 720

it [A)/min
BS mEEEPESMEa ik

HITEL S AT, A sORn 2 38 A0 T e B K T (Il
SR 28 ) B M DRI 1 A, A T R K DRI, DT B ik E
FROR o TN IRL R H BB S AN 2 ST D0, R A
BEMISRIE R R BT EOR . AR R TR
(SRR D R SRR R ) LR R L SR A
5 e BETHIR K S5 RS AR -

960 1200

0 240 480 720 960 1200 1440
i [#l/min
Eo6 EBENARNE GAREDREREMLZE

HIPE 6 n] A, 25 G vh e E K T (i 280) 4 1
TR, ELAT A S A AR A, i A T R AN [ 2
PR S B H 7R 5 S B0 A 0 28 R e A AR A P B
TETIE K TR, BERE (LA B ok, 2o 3 3 T4
P2 50h 2.53.3.40.2. 35 mm,

RBSTIN, I3 R B A= I HE S5 R TE AR A 280 1 R A8
TR MR 7 A7 B )58 BE SCIME S L
FASAT , PR R B A K T i R i B i ™
AU ST B2 BE s I 45 R 5 — PR AR AT, 360 U
T ISR P

B — GBI T R S T .8 PIES Ik
FE (4 S 35 7K DR B 0 S K B i 7K 3 (g B 9. 8
kN/m”) , Syt — B B 45 2R GO S5k 1 T AR
A, PR BURE— N2 T 4% B (4 85 b 5 AE (R T
1 25 TR B DML ) 3 53 AH 7 4] By S K ALK
T, AR LR 1o ARIEFR 1 P8, R — K e
B A PR AT 385 AH R A B rh S 58 BE A, 05
SRR T

£ 1 HEMBRKI T BKEFKTEHR BRI REhIMEE

P Suy, ik AN S 5P/e BOKRY RUKRTER/ BRSO RSO sl AR
(m*-s7") T/ m m’ kN #H/kN PeRE/mm BEE/mm HEE/mm

0 0 0.00 0.00 0 0 0.00 0.00 0.00

1 22 0.62 409. 18 4010 2005 0.71 0.44 0.42

2 44 1.24 818.37 8020 4010 1.02 0. 65 0.46

3 65 1.85 1221.02 11966 5983 1.82 1.23 1.07

4 87 2.47 1630.20 15976 7988 2.68 1.92 1.79

5 100 2.63 1735.82 17011 8505 2.93 2.12 2.00

6 - 3.00 1980. 00 19404 9702 3.40 2.53 2.35




955 Tl , 55  vaAcinn R S K #Aa AL Be 5 Rk S RE T VP 179
. B L s HLR S
- BBGR) —RMEERE) G L) §', = 3 x 100% (1)

12000 y=3737.1x+710.13

2__,
., 10000 L 15_0'973,2/"
Z 4 -a”
S 8000 1-3881.4x4970.45 .2 el
20 o5 -
fg 6000 R=0.9509 4 o7 m-oTr518.00+399.88
#4000 A /o_,—":/,;" R’=0.9850
2000 =W
0 1 2 2 1
B A/ mm

B7 BEKEHESERBETRERLZMEUNSER

HI1E 7 AT DUFE Y, 25 SRSl 58 B (R -5 B A2 7K iy
WA KRB AE 0.95 U b, R R W, 45
P LR 2 5 TR TAR RS 120 A 4 2R g S A AR G
RHRE KB AT RE PPN R T TR AR IR
K VARG 25 R Y () 58 S R B Th AR AR B
FE{E~ 0.39 mm,

5 RS RREHE VDY

SR B JE W AEL B — 5 b A BB 78 73 B R L
LRI RERE ST, T BLR B AT I TARRAS AR
PEBEAZE R4 1) 7K 2 RE 0 0 o8 e i M P 0 TR 1) 7 3
REST, T T PP 45 bl i 5 [R) 288 TR X HE LA S ik
TERGLE R R ERE T Ko I, BT T RIS B
DEEMIBE AT R BN 645
5.1 REMRE

S PR TH E y 30 m, (UK TR BE T2
FEHRLIT) (SL 191—2008 ) ) H i WERE B B 11 7o
VHE 50 85 1 1/500 5 1/600 (25 K T 10
m) , T FEZK IR 45 R W7, v A0 A 5 v 5 B A
{4 3.40 mm, & /) F RIS ML E (9 58 B Fe i (H S0
mm , (K25 R AR B RE 0 i 2 Bt 285K
5.2 HEMERRRE

TEPERG B AT W N IR AS 2R 20— , FE 7K A7
ARSI, WERE 254G 1 5 E TARPERERL 2 1
KR ITERE . A 25 s e TARPERE R 25, 12 2
UOKBEEIRMEFITS , A TR 5 AR BRI R,
A ] BETESSF I R 1K B ] 73 A i, AR 8 BE 7 il xfE
LA R IE R B AT ZOR . I, ST AR Bom He
T Ve S B TARTERE

FHAS B A8 B 2 445 £ 28 B 22 i 45 A4 ) S K
SREST, NS S5 F B 5 AR BEE (-5 B R AT T
SER AR BEAELAY LB 7%, ] 5 b S W45 1) 1 5
PETARPERE , AR X SR AR BE BEAE AN, U 45 Ry st T4
PEREM LT, — BRI T A S B B E BRAE Y
20% o AR BRARBRIE BT AT -

o 87, il S A X BR AR BRI S, sl ey 2R )
e J 0 A A 1 S AR A B S, mm S, A Ao R A
FHTF D5 0 S0 e KB, mm

S PO A 5 v ST SR AR B 0. 39 mm, fi
FRFER T S0 s P B2 B R 3. 40 mm, $1E T A5 AH X
FRATHEE ] 11.5% , A FRAE 20% AYHLE , 455
ik SR LA 5 T, 0 P 2 Rt g b T
PERBALAT
5.3 RERBRH

TR 2 DL — 8 A 45 ) T 55 B R A T 4 AR iR
Th, M EA — 2 R R AE 1At &, (B AE S Brite 10k
PR BRI R L B T K AS 34 A P F bR
A S R S M S R S A ) R R BB T A%, LSRR
ARG SESITRERE I LA e 25 5, T LASS
PR A BE T 7% 110 TP A 560 45 40 S B 7 28 B 7 7
TR RE T TER A B L L, B AR
B 2B ¢ MR SRR R BE S EE R B BE Y
22 T VIV S5 7B e T it 4% o

PRIEMCS 280 ¢ i g vh o A 48 b
SRR A BT AY F R R  HO T A U

{ = 2 (2)
K ¢ MM AP R R B S, AR T A
FHR DU 0 S S AR A7, mm S, A 56 o 84
I A BRI TR, mm

HRAE SCHk [ 16 ] 3150 T 15 45 #4156 22 KU BR1E M
1, SAHCRETE—30, W2 ¢ < 1 I, S5 A8 1Y 52 B ik 22
RE SR T HIE AR ER BE 77, Ui B 245 0 HLA 30 5 4 I 7R
AR . RASCHER[ 21 ) A IRITITH 25, 78
TN i 000 T 25 R I A SR 4 (1) 5 TP b o B R A
3.75 mm %R A SR BE A R 2. 93 mm, fR AL
(2) BRI R ECH 0. 78, A B PRAE 1, 3%
AH v A0 A 25 A AR N R i e 2R VB R LA 4
BRI R IRRE A% o
5.4 EEIEITLE

167 T PR 0[] 288 Al T 8 7 A T o S 571
T2, T 2 B AT T TR A (A
B /NT RS AVHE, G514 7 R Re 1 Y R B ER
Xif FEAR A T 00 R A BE5 L, AR T REEE 2 /)N,
FE S5 FA 7R BE AR 5 0T LRS00 2R 50, AR T RE4K
(BRI, VA5 A6 1) AR 2R R 0 B A5 AR 8 44 5 7R ARG
FRASHRE )y 1 () 266 U T A W N R, e ik ok



180 KPR 5K TR 2021 4
FTXF AT o HET RN FE AR ) B 25 M, TR I AN 8 4l 4 4 Ak 2R e

g5 Lk, A PR A T 18 AR 08 TR 2

JIKEARXTES

®2 EASBoEEIRERKLBRRRSGITR

BB TR BENESS T B T%E%‘_LK/ ‘%ﬁlﬁifﬁ wAahe  AERAY HNeTT mﬁ
J&/m {&/mm 107 VHE/mm fE/mm /% FfH/mm REL
L A 40 IR AL 3.91 98 67
2 mKILIEERT 30 T A 1.03 34 50
3 THTTERY 30 JinKok 4z 2.60 87 50
4 i A 40 Witk 3.33 83 67 5.08 0. 66
5 JBTER 40 7.59 190 67
6 VTR 30 T A KA 1.10 97 50 1.84 0.60
7 FAayEER 24 KA 6.40 267 40 5.55 1.15
8 T HUMVERE 30 Bk 3.34 111 50
Bk Az 2.68 89
9 PR 30 JnFIKAL 2.93 98 50 0.39 11.5 3.75 0.78
T A 3.40 113
SE A

6 & W

A S PRI P K AR T 8 B ATV (4 SR 73
Prigth LU 518

(1) ARE AU AT (4 52 B B0, A2 A7 5F [ 1] AR
ARG I B P 78 B2 (LA 728 W e AR A i, s I
KA B i — BUR AT RS T A AR Es F
) BT TE 45 P 5 S5 A B AR v (E R R T S Y
RNTEZR , DA R RE S 75 384 T K ey 0 2401
AT B S0 M AR BA A S5 AL (R 2R BE T

(2) iz 72 o g A0 PEAS ZE A PR IE AR AT &
— AL MU, S IR AL T TARARAS s S K
RE S PP PR bR BEFERR (B 3. 40 mm AR XS5 AYHR 2
11. 5% FIHERER S 2850 0. 78 27 LT IR L 20K,
F WL M AR ERE 11 S BT 2K, S TARPERE AL
U I A BCE AR BRABE T 4 5 il PN 4R At
FYRIZETARXT L, S e H o A0 T0] Al 45 40 AT B
(7R EBE S K-

(3) FIAZEH AR BE T VP A 48 br e B2 A L AR
X AR P R A 6 2R B RS 23 Ml S R S5 A4 Y
FRELAE ST, H T i P 15 S B IR 28 T AR H LA
S WREE R PR TR B RE T3 Y-, D A TR (9 45 44 7 3
RE ST PP SRAIE 1T 00 KL, A — s (Y L AL, i 38
RS TR JR 2R BT XA [ R S5 A0 B 50, IR 75 %)
PR bR A BRSO — P9

(1] sezat, /™ v, ) o4, 55, FERDeT- S 0 Bt T3R8 R
SEMIFFEL T ] KB 57K TARR2E 4 ,2020,31(3) :200 —206.
(2] $EUFYE. FOAOTRT ARG Y B 2455 LR 4B Soad Bt [T ]
AKFNFR 5 5E31,2019, (4) 114 — 117 + 153.
(3] SRARZE, Z=IRH , JUI0 . BT 30 AT I A T Aoy 2 gk
MBI 0[] NRHKIT ,2012,43(24) :91 - 93.
(4] 9RO, 2240 &, 25 A ma /K AL IE v 42 0 Tl P A 78 /KK
U RABATRIIAE TS A AT [ 0], ZR AR B TR 222 40 ( A 2%
Fl22BR) ,2016,39(S1) :25 - 28.
(5] Wefts, ST, X AR A, 4. KBIMRETR N 1) U JE
RIS A [ T]. ANRIKIT,2013,44(16) :36 - 38.
[6] #F WAL, T = Lo 10 2 1B £ F M fik
GARVHGLT]. hEAR R KRR ,2020(3) ;142 - 145.
(7] X0 0, BB 2. BTN 1 U A 7 28 9% W I 5 D)
BB, ARET,2020,42(1) 1126 - 130.
(8] AREMS, k= ZE A SO, 5. T B LM VA JE R 25 0 e &
PEVEM[T]. EAR A K FIKHL,2015(10) < 151 - 156.
(9] T 5,28 uk, S e, 55, L ST 4R F37 1o 7 ) R 7R
TR SRORE T[T ] K B8R 57K TR 44,2018,
29(5) :202 -207.
[10] 3K #. 7 5 51 % 5 KK B 2 2% 0w 5IFMER
[J]. AR ,2016,38(7) :134 - 137.
[11] B, % 4, 2k, R AR EE - WA RS AR
FISEREAMT[ T . /K HLRBIRRT=,2020,38(8) :100 - 103.
[12] ZE2¢ S0, AR s, 2R U, 46, A 2k B8 ot Yo e KOS T iy
TR LS R M RE AT OT ()], Bl d 51,2017,
(2).7 - 10. (TF#4 187 )



S

F TSP B U = L L o I ke £ W e Ve 187

subjected to near-fault ground motions[ J]. Earthquake and
Structures, 2017, 13(2) . 211 -220.

[10] 2= 47,25 A 1. b Z MR sh/E IR LRB B fif i b
RERARHAEAEFE LT ] s TR S TRk 3),2013,33
(3):215 -224.

[11] AKKOSE M, SIMSEK E. Non-linear seismic response of
concrete gravity dams to near-fault ground motions inclu-
ding dam — water — sediment — foundation interaction[ J ].
Applied Mathematical Modelling, 2010, 34(11) . 3685 —
3700.

[12] ZOU Degao, HAN Huichao, LING H I, et al. An ap-
proach for the real-time slip deformation coupled with
strain softening of a high rockfill dam subjected to pulse-
like ground motions [ J].
Engineering, 2019, 117 30 —46.

[13] s, 28/ N7 I . HASREAS M,7. 0 M= Y
Wi sl [T]. HEk Y B2 4, 2017,60 (11) : 4431 -
4446.

[14] BERR, AAE T, 8 %, 55 IT S 8UE L 3h o3 B vh ik
Pk A B — MR AL TT 5 [T ] k8l 5 oy, 2015, 34
(3):77 -82.

[15] SR, TR AT, ThRBE, 2. 5 L R Rl 1 55 I F R
I BB T[T ], KBS K TR

Soil Dynamics and Earthquake

#,2020,31(6) :174 - 179.

[16] sk, K&k, T &, 4% L - F 454 A0 5 1E
KL ML M O A SR AR5 [0 ] KR S K TR
2248 2019,30(6) : 186 — 193.

[17] 2257 3, B BCR. WIREOK LG ) B 854 T W A PR sl ke
PERFSE[T]. K BEIR 57K TR 244 ,2015,26(3) 205 - 209.

(18] Bk 7%, v e i, BAN T, 5. ST S ik b b B AR F N 25
W22 o At 7R e Ry [0 ). DA 24 iz, 2020, 33
(5):122 - 131.

[19] 2= 77,28 25 4 4F, 55 B0V M S 8P4 o /K 35 ) 2h 2
NRFFE[T]. M 28 0] 55 TR 4=, 2014,10(5) : 1127 -
1134.

(20] F&/NJE, 25/ NZE  BRIEI DG, 4. i N 100 5 A 255 o 4%
THE MG Tk [1]. J1% 274k ,2016,48 (5) : 1126 -
1135.

[21] BREEiet, TARF, B p2. Rt A\ T F7E M TR v i
FHBFFRLEAR[T]. HiFESY ,2016,39(1) 1137 — 142 + 182.

[22] /B, 25/ NTE RIS, 5. i N T 3 A 2k o 2%
AN Tk [J]. 152240, 2016,48(5) : 1126 -
1135.

(23] B B, XI5, R ARG, 3 Wi 2 b iR 3/ H R itk 3 1
U RN ML), P B R 2 2E 4, 2020,36 (1) -
122 - 128.

R e e e e e e N e e e = e ) ) =)

(E#% 180 )

[13] skbfte. JEF#Ra gh 1) TN 1R 45E 1 % 52 P B 7k 3%
e BFSE[T]. 2N T ,2019,44(2) ;205 - 210.

[14] SKpa¥. ZERCTIN J1 IR R + AT S il [ 0 ). kiA
#1,2018,58(3) :28 —30 +38.

[15] SRgtar, A5 W, ok et bs. B A T v i) #2006 T 5%
[J]. B #47,2011(2) 142 — 44,

[16] Fwle, #4530, BEF. Mgl oA o R B AT
TETIEIIEEL ], A HESERHE ,2015,32(6) 62 -68.

[17] 3R ER. UK I 7 L W48 2 47 R Fe K 50 5 g A
AHFL]. T HA,2017,46(14) :108 - 111.

(18] BAWEE. w7k b o 2k T 0 ¥l 5 A8 55 7 3 6 F 5%
[J]. A0 ,2015,37(8) :126 - 128.

[19] 91 30,25 37, R0akade , 45, I ymr P M 78 7K a0 36 W I 45 43
BriT]. ks BE IRl ,2015,33(10) : 100 — 103 +21.

(20 ] AR, BRI . 03 RS 50 AR 0 W A e o [ D]
T ARKFIZKHL 2017 (5) ;51 - 55.

(21 ] A[ g 55 . s A T00 I A R B 25 M I S A D 5 22 & 9F
[R]. M KRB0 5T BE ,2019.

[22] @M, 80, T 40, 100 TR + AR M e iR g0
[J]. A B4R ,2008,21(4) :61 - 66.

(23] v N B ] A8 30 42 0. 28 B 8 7R 4 R ) A )
PEEHAR JTG/T J21—2011 [S]. b5 A B35 1
¥k,2011.

(24 ] &I , A, 24038 , 55, KRITRNE ) TREE + R 45
1932 I P Re R I B 5E [T ]. 7K ) ke FB 2% 4, 2003 (1)
44 — 54,

[25] e AR FEFTE KRR, K TIREE + 4581 71#03E : SL
191—2008 [S]. JL5T: h EZKRIK H s it ,2008.



