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Fig.1 The model of selected method of cushion

2 ERiHHELSN

2.1 BMEERNEENHE

i 2 i B /N B BE LA PO 4 60 | g A B
HEM. B THEERATEHLL, UERSH TR
LRNHEAR, BENMBPHELEBIA
T EALBE

(WBERANAL, AR K d;

EEMA:KEE(1979-), 5 . AHERAA B HRE, FEAFEAREE LS TRNAH R, Email:

28h19801113@ 126. com.



®3m

UBTERE.CHMHFBH /T L
BREEA MM BEHNER RSN RES MR
FFH;ZBAEERMNELTRSHHZ IR
W 5

C)RENLEREHRERER LR S p, -
p o R AEAERMELYIERE LM REHIH
#;

(ORI EEMEMETIFEEE—
.

## Boussinesq-Flamant R AHH X B S, &
MM HEEEFEAEXTEPHRIERATIE
B—REmMimAuBARERERRERRN:
(1-v)F

nE

2F
u, = = —cosplnp -

.y @sing ~ Scosg

F(1+v) (1)
e+ wE

u =£sin¢plnp -(—1—-—0)—£(pcos
* =E wE

* sing ~ Ssing
AP FREREREEXFALNEFHERp,0
AR E REEER, XEABRENERE
BE RAE ;0 FHEMEL;S AB RN,
BREEMMESR. ZASTLE2.

B2 #HALPHAERITNEGE
Fig.2 Pierce deformation calculation fig of the pile

Ho=+n2 , HFREMp(BRT p=0),
EPHEMERS M,B TR

v _ 2F  (1+)F
“(u)gg= g g S (2)
-(u’):,%=-%lns-(—l%ﬂ-‘+s

A B u, BUM ¢ EFERAE.
X (2) W8 M,B B REHEX LR R
2F. S
=;Eln; (3)

B8 b3 22 32 T 49 W A 9 1 B R AR R
H:

UM, 5 P R BB 7 SR AL 53
Po +vh . .
1-m-mn s+d s°~d
A _nTlslns — = ] (4)
H—SBETE.

(po +yh)(n-1)s

A=q (1 -m-mn)wE’

[mi— VT Lo w7 (In 4T -4ln2)] (5)
1-2/m/= m

A # 9 I E T Boussinesq-Flamant B i {8 £ 9 &
MEERSGE RBEEE P, M ERMERY AR
Bon LN A ;m AL BEREs iR
BE;d ARy HBEEMHER ENBEREE
GER.
22 BERBAEENHE

¥ 415 I8 K B AR A R 2
ATRMEMEERAE. AT BEEHRA
SIEBEAEBAHTEERS, URARMARS
BB BELENBE A BREAENEKE
B, A 3 .

3 BRERAXIEHETRER
Fig.3 Theschematic of the maximum

thickness of cushion
BERIA B2 ) SR A4 38 2 A TR o AR T
BABRMM S (p, -p ) KTEEHBRBEARR S,
KB T RGBT, E 4 R,

LT L

w 45-¢/2

A%
LTI LT

Po

H4 MEERAMEREITHAE
Fig.4 Calculation of the maximum
thickness of cushions



54 BHAE%EEZHR(TE#K)

2011 4

HAAR,EHERER=AEELE, =ZAF
AR e, EELAKNNEAL KRBT -d-c-
e ~f, ST R R T . =M R ik B
ARSI EESN p, AR A C . BTR N1 (p, -p,)
d,EXEAETZRAT. BB P W R LR
BB

C = —%—ac dtang/cosp (6)

Ao FEHLEHNERE , REXMK(7], R o,
=§qu0'.. *ﬁmﬂiiﬁitﬂfﬁaﬁfﬂiﬂiﬁyg :

1
P, =—2—§qua.d/cos¢ (7)

Keftog, WHKRELRERE, =1 +tang; N,
HERBHRH.
BE=fABELENBEEE, bW V&%
# o', = (1 +tan’p) £N, o, M EFARAEA
TLERIEERA WA
a,>(1 +tan2¢)§qua', (8)
BARVER G HVEEEH#TRE BIE
R ERDY d-c-e~-fBEATPRER, E IR
W N BREL e RE5HL e - 1Y, VA
45° - /2. W BBEL T B A p=ae™ , HH 0
EmAER REMNHBEEZGER, WA B =
2(45°-¢@/2) T m =ctgB,MA m =tang
XBRBERDEERURILMER, WHE R
ﬁﬁzc)\‘—i,mﬂtﬁli&
a=(d/2) - e " 9)
HEBRER cHRE .. TRELAXE

8, =ae™ ™ sin(w/2 ~¢) - tanp (10)
BHEE.
8, =(ds2) « ™ "™ . tang (11)
MEXTREBRENBRKEE. ZARFE
A& A#ATEAHERBERERITREMR
RIMBEMHAERER o X2 /M SH . BHER
A EZ ML,

3 WiE

EFRHHBESHENTEIR, BRA
SV EYRANTREEEERITRNERAR .

=2 s
d= 5 T exp > tang ) tang (12)

S52BAXMUIHTLUEH, EREBA
AFBUNBEAERERELENBENBEER
EERGERAZA UATEEFEUNBEER
EREEHEEYE.

4 Hig

ZAREEMERSHE TR ERANES
FIE BRBRS TREARREREMNEE RHT
BEZEENEN, A BLERERERHES S,
H—LHIRUEHEEE S BRI NS ENE. £
ENERTERASHEFL FREESH
BB E &P B MR, B8
BHResrEEt KL XRAERNE R,
BEREANZENMHERCHRBRERER
wHEN, MAERIBEEANRAREE, B
MEELELRN AT ATTHE, UEFHBRSF
FILERZRE.

S X3k

(1] 7, B BEEMEAREARIENE W
[1]. 8+ 5%, 2001, 34(2) .68 -73.

[2] #EE¥. CFCHEAHEMARBITHEEME[]].
M#+TER, 2003, 7(1):65 -67.

(3] RAies, B4E4E, IT¥L. S ZAEREENE
AERRBHMEENBE(]]. B TEEME,2005,
27(7) ;841 — 843,

[4] ¥R, PR, BR. S RHAHESHESER
FEAREESTI). PR REE2H . AR
&5 2008, 36(7) ;121 -123.

[5] BAHi, BE, REXK, X CFCREEAEHME
BHAR[I]. s, 1996, 7(3):1-7.

[6] HF. BERIKKEHIESHERBERPR
(D). 5 M 3BM K% 1R TREBE, 2007.

[7] MR FTURHRHARR. JGIN2—0 BEREHR
ALtTRUEAR[S). LF . PEHEHA T UHEK
3t ,1994.

[8] 7, PR, BNE, % RUEZSHEES
BRABAREESH(I]. £PREREER:
B REL2E IR, 2008, 36(7); 120 - 123,

(THES ®)



%38 WRY, S MAAnFEAELE S HREHHR 59

[5] TAN Jian-ping, XU Yan, LI Tan-xi, et al. The (8] XHRE, MBY,FE. KARENEHMES

scheme design and application of large gap magnetic HEBHEBRT]. PIRiEt,2010,27(9) :56 - 59.
drive system which is driven by traveling wave magnet- [9] ERKORKMAZ K,ALTINTAS Y. High speed CNC sys-
ic field[ C]//2009 International Conference on Meas- tem design. Part I: jerk limited trajectory generation
uring Technology and Mechatronics Automation ( IC- and quintic spline interpolation[ J]. Int.J. Maeh. Tools
MTMA). United States: Randall Bilof, 2009 160 — Manufact,2001,41(9) :1323 - 1345.
163, 200. [10] ZEBEA® ORSUR, W BEIR. S ol 4R om0 2 2 W 57 7 ¥k
[6] EEM TR HLHAVNMEEBATHEI]. Gbl MR- AAHKS 8 314 m I H&RK,2007,
X5 %1 5% ,2006,33(1) :53 - 55,64, (10) ;50 - 53.
[7] E@®&  ABRHE BRE ETRERAHOSHERNS (1] BN, BE HRF.F HERL S L MEER
B mEas (1] g% THE,2007,28(7).77 - MBFELI]. o EHHLH T #,2007,18(12): 1421 -
78 ,91. 1425.

S-Curve Control Research on the Acceleration Process of Axial Blood Pump

TAN Jian-ping, LIU Heng-tuo, XU Yan, LIU Yun-long, ZHU Zhong-yan, TAN Wei

(School of Mechanical and Electrical Engineering, Central South University, Changsha 410083, China)

Abstract; Based on the traditional S-curve control algorithm, a three-section S-curve speed-rising-control
method which can promote drive performance of the blood pump was proposed. An S-curve acceleration model
was established, and then time constant and steps were obtained by discrete solution. The parameters were
passed to the microcontroller in real time by using PC communication, and eventually the S-curve control
method was realized in the acceleration process. The results show that the blood pump can reach the fastest
and the best drive performance through about 1.2s, while the start-up speed of blood pump is 300 r/min and
its maximum stable speed is 6 000 r/min. It has shorter drive time, less vibration noise and better acceleration
performance than before.

Key words: axial blood pump; S-curve; speed control; PC
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Research on Calculation Method of the Cushion Thickness in the

Rigid Pile Composite Foundation

ZHANG Si-hua, BI Su-ping, GUO Yuan-cheng

(School of Civil Engineering,Zhengzhou University ,Zhengzhou 450001, China)

Abstract: The paper analyzed the calculating method of the cushion thickness in rigid pile composite founda-
tion. Based on Terzaghi theory, the minimum thickness and the maximum thickness are derived considerding
the function of the cushion and its possible failure modes. Moreover, the determination principle of the best
cushion thickness is brought forward. The mimimum thickness of the cushion takes the value of pile’ s upper
penetration into the cushion, while the cushion thickness is taken as the maximum thickness when the vertexes
of sliding surface contact the bottom of pile cap. Finally, the calculation method of the cushion thickness is
verified by using an empirical formula, which can provide a theoretical support for design of the cushion.

Key words: composite foundation; the rigid pile; cushions; methods of value selection



