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Control methods in the software HyTest for hybrid tests of
engineering structure and their applications
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Abstract: Hybrid testing has been developed rapidly since it combines numerical simulation and physical
experiment, which can greatly reduce the cost of tests and demands for equipment. In order to improve the
reliability of hybrid tests, loading errors should be effectively controlled. Meanwhile, the corresponding schemes
should be incorporated into testing software to reduce complexity of conducting hybrid testing. This paper reviews
several outer loop control methods implemented on a platform for hybrid tests called HyTest and test results with
these methods. These control strategies include the outer loop control method, the outer displacement — inner
force control method and the three-DOF control method. Test results validated the effectiveness of different
methods and showed different features. Several control strategies are available for users of HyTest, which is
concluded as one of the outstanding features of HyTest.

Key words: HyTest; hybrid testing; control method

SEMPURTEREME 7 ik E A =Fh. BIFS
A HUEEAR S 6 5. 30 ik R I
Friaikmot . Ho, IRARE 2 —Fsil 5 i
I AHZE & 00 IR 5 7 vk, B e T AR B A
RHJE 1, 3 3 % ik A S B i 2 45 21 4 3 w5 4> &5
VKA . TG 8 I Bl ) B SR AR A ) R VR
AR R TR A TR0 i e R A AT SR N 2K
RIS A Ty, R 45 R W45 W a)i%
T ABEEERAGE, BRhELREES
}l‘.—!:m[l*ﬂ .

KRB 2016-06-23

fEMFBmEE: 2017-03-23

R THET BT IR ARG AR EEA. &
SHEFLETILMRGRERMEFEDT. XEPE
LA S8 AR UL TN B A ) ) R A . AR
S h . W RS RSB, WHEE A+
MEBERC K. HyTest @M /R Tolk K5 5ol 4% %
NIEAEFF R 1 — IR A R A . %4k B ai el
DISE 2 28 A0 TR AR5, 4G 245 MR AR
B, BTN FERNNIRARE. X TRM%KNIER
HIREE S O T 3R R SR A RS R BT SR
I T 2R il J7 1.

EETIB . HARMARESEPRAIET H (51161120360) 5 FAERMFAIE 4V B H (51408157) 5 1 [E 1+ J5 R oA 5L 4 9% Bh T 135 H (2013M531046) 5
o A S AR 55 34 T8 48 WD H (HIT. NSRIF. 2014102) 5 SJp3T.48 B SRS I 44 B0 H (1.C201423)
fEE® . Foi1983—), B, ki, #Ht. EENFELEHPURIRE 7B 5% %, E-mail: zhenwang@hit. edu. cn



55 2 39

For. . TRAWIRG IR HyTest 846 J5 % ¥ H 221

IR A AR AR HANRE
B INE T RA BRI EsmE. H
PRI S MBS, LR il N B 7E R 5 X5
H T RALBEAT A8 3 7 FEOR A A5 H X 1 45 ) L
. MJEFFIZAL AR & R LGS 6. HAE
ARG LE A BB H AR GL R . B Jo ol 0 A% s R
R E G B R E S T EH T — i it
Bom RS EaA R, B AR 2 A TE T
HHEHLE RS T A AR E .l — Rk
Bz s J1 . WG A R dn 2 S 25 1 3 g ik
FTPAT. A7 SEBLE I B I OR . R R A
AR, BRIk H AT, HyTest 2k RE 0% % H A7
ol . RIS APERFA . AL FE A ER-T7 PN B 4 o 4
P A

1 BAEIREHME HyTest ™!

HyTest EE 5 M iAas. BEF4W. XK
TFLEM =AY, WE 1R, thiAger £ BT S5
s ORUEF 454 2 18] 32 3l b . 4 o R e Bk 7R 4
HA KRR IZ3 T RN EE. X2 3L
Ay 7k, BT b0 £k 510
(08, Newmark-8 ;5 5 F45#) (MTS Con-
nector) i) 32 TAE 55 & 5 X 00 ¥ 1) R 8 BEAT i 2
0% BRN S S S B TN 0/ S DA 2 2
v e, mERELEIFRAEHIHSZNTT
— A 153 Bt BUE 45 o B A KA
N, SRMEA R T E O, H AR
OpenSEES 5 Abaqus. #3% X FF & T W Ia) i A i
Wik e oife. R M HyTest 68 58 Bk A WY B Al
i IR IR . AR TR A 5 L& M %
RE .

Control System Coordinator [Simulator Interface
H MTS Connector =
- Fmio ) | OpenSEES|
i) I ) [ 1ABAQUS
i?(!i?’f’gf%‘] b, | BBl GLISTE e (T
MTS AN G vt fEen | iR
i il i fe -

¥
Internet/Local(Tep/IP) )

B 1 HyTest hREMELR
Fig. 1 Module of HyTest

2 RAILE RSP IR I

2.1 EF PIEZERMREH T E

TEIR & B v e g/ 2% 0 5 4 o) R 22
Fe AR R 22 B SRR . 0F $i vy o B 0 30 T 5 1k LA
BOAETRTF 25 i PTR R RE R A 2 L. HyTest
AR AT PTALRS AR IR A IR 22 &l 2 B

. TEIRAE b A R AR AL R, il AR
s i R TR AR R BHE S, Rt
G S A4S A R AR W2 e, FRE
SEEER T EA RS Y MEHRZm LS L
HVEEh B AT AT, UL PE . mAWES A
Wi & i H bR 5.
2.2 SMIRIEHIZE HyTest gL

MTS Connector &% MTS 3244t VB #%k 4
O LT HyTest iR F &5 MTS #&iH &
guilfE i, H&REamAd. ALK, S
A W 2% il {5 % Th BE. MTS Connector 3k H
MTS RGBT H 0P &, AT B85 6 4
AN, Bl seml s MTS 24585, AR
I RE WL R B %A

o

2, [ gy [MRA ST g -
y ?ﬁllé% | mimg [ A

PR R d"

B2 ShEERIEREE

Fig. 2 Flow chart of outer loop control

RIS E B BB R, ITE W4
Pk ik, ERITEmT

(D RS B R & B H MTS 4 il
RGN R BHES, WmE N — it E1ED

Wird. RIS F. LVDT _ Channel Bl 43R % 1%
15 B E 2 7K.

Dim floatSignals As ObjectCollection
Dim Contr _ Signal As RtFloatSig
Set floatSignals = Station. FloatSignals

Contr _ Signal=
floatSignals. Find(LVDT _ Channel)

LVDT _ Signal= Contr _ Signal. Value

OiEm4 . R T, Contr _ kp Fl Contr _
ki Y0240, D _ desire fREMENFL, Samptime
k44 SURFERTTR) . Intgl DA 45 AR,

Intgl=Intgl+
(D _ desire-LVDT _ Signal) * Samptime

Disp _ temp=
Contr _kp” (D _ desire-LVDT _ Signal) +
Contr _ ki* Intgl

D kiEmS: B E—38 3 01E3h 2 a4
WA B VE B 2845 5. RN F, Disp _ temp
R ESBIVES 800 4, Ramptime 83 #) 3 i



222 [~ S A S SN

¥% MAERBRERD %49 %

). Thead fRF Y HTLFE, FIH K 51 eK %L Sleep 5L
ILARRRRMEAR , CRIEVE 2800 25 1)
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