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Prediction model for horizontal axis deviation of segment during
construction stage of small curvature radius shield tunnel

ZHU Chunzhou
(China Railway Shanghai Design Institute Group Co., Ltd., Shanghai 200040, P. R. China)

Abstract: In order to find out the horizontal axis offset law of the tube sheet caused by small curvature radius
shield tunnel construction, and to prevent the occurrence of undesirable phenomena such as tube sheet
misplaced breakage. Based on the modified longitudinal equivalent continuity model, the ellipticized
deformation of tunnel convergence and the influence of comprehensive factors of curved tunnels are considered.
By constructing the deflection differential equation of the Winkel foundation beam under the condition of small
curvature radius, the prediction model of horizontal axis offset of the tube sheet in the construction stage of
small curvature radius shield is established. The engineering applicability of the prediction model is verified by
relying on the shield tunnel project of Nanchang City Railway Line 3. The results show that: when the tube
sheet is assembled within 6 rings, the maximum error between the theoretical value of the prediction model and
the monitoring and simulation values is 13.36% and 25.68% , respectively. The maximum errors between the

theoretical values and the monitored and simulated values are 4.91% and 8.95% , respectively, when the pipe
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pieces are assembled in the range of 7 to 22 rings. The theoretical, simulated and monitored values of the tube

sheet assembled in the 30th ring are —20.562 mm, —22.370 mm and —20.949 mm respectively, and the error

between the theoretical and monitored values is less than 5%, and the overall trend is basically the same, which

can effectively solve the problem of calculating the horizontal axial deviation of the tube sheet in the construction

of shield tunnel under the condition of small radius of curvature.

Keywords: small curvature radius tunnel; shield tunneling; segment; beams on Winkler foundation;

differential equation for deflection; axis of pipe segments; prediction model
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Fig.1 Schematic diagram of transverse deformation of

tunnel lining structure under uneven stress
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Fig. 2 Schematic diagram of bending deformation of tube

segment
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Fig. 3 Schematic diagram of segment ring stress and deformation within the influence range of circumferential seam
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Fig. 4 Schematic diagram of segment ring stress and
deformation outside the influence range of circumferential

seam
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Fig. 6 Geological cross-section of Nanchang Metro Line 3

tunnel through the Beijing-Kowloon Railway
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Table 1 The physical and mechanical properties of soils

HERAK 25 KR y/(kN/m?) F 1 C/kPa WEE 1 ¢/ (7) JE4i#5E E,/MPa HER/N A"
RIELZ ®-1 17.8 2 18

B BE )2 -1 17.6 35 26 30 0.32
bz ®@-2 18.2 0 36 42 0.22
WRAD )2 ®-4 22.5 0 42 56 0.18

J& F4 LA = Sy [ gk CTE6250 XU +
S JE R HL L AF T AMAE 6 000 mm, 42 5 400 mm, 45
F R FE R 300 mm, fi1£k BEFR9E 1 200 mm, 8 A 43 1
6B, BT 1 B AR 2B ARME 3, AW
P& 75 2k A5 4 PR %€, B TIUHCR A AR 48 A 45 & 90
W4 AR 2, 8 R R T R R i 4, ) 1) B S R
SR 38 BT 045 1 o 100 0 A TR A R R

C50, HLB A5G N P10, [X 8] % 18 3 7] B 58 1R BE 1%
I C40, 518 %% 0 P8, # /i K FH HPB300 .HRB400
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JRAZ IS EVA S5 35 2088 08 B AR R 5. 8 9 (Il 41
6.8,
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% 34

KAM N R IR E M R G T BE R KRR A & AR A TR AL A

135

228 NG R W FE T A I 7 R o Hoh R 114 36
BRALT RS E G 114 3R B A TRRED 2 . MR
JE AL it T 3k e O R RE R R ) BRI SR AL T
FEAFEAE - D/ il 5242 )G 4 X TR R % 1H
i Ak b BT I R M3 b A A PR R B A %% R A
S G2 5 2) iy 32 b1 kL S 2 B 1k A, IR M T e A
3) T Je i G v P Al Al o AR R S 4) K 228
G R 2R iy 187 Ak Sy T 2 3 SR 5 5) 2R B Bt g
% 18 B I R i Y0 Bt /R A 6) Sk B GE
(4 G\ ) 85 0035 S AR Y SRR MEAT 1S U A
ARV N TR

B7 SMXmAEEMERNHZHTEERTEE
Fig.7 Schematic diagram of calculation model of circular

arc curved beam on equivalent Winkler elastic foundation
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Fig.8 Schematic diagram of construction process in backfill grouting stage behind

the wall during shield construction
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Fig. 9 Axisymmetric model of tunnel surrounding rock

gravel backfill segment lining structure
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Fig. 10 Mechanical model of gravel backfill layer
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Table 2 Calculation parameters and result statistics of foundation elastic resistance coefficient

TR IR A S BREDZIA SR MBUZ S SR K IR I SRR A RIER SRR AT K DR SR (]

) ) \ ) r/mm R/mm  6/mm
it E./GPa v, #ikt E,/GPa JE IR £,/ GPa ARy, ARV A
15 0.26 1.25 26.5 0.28 0.21 3150 3000 300
Bl AT R ky/ GERA MR R B KR E 2 B
(MPa/m) . " " " b,/ (MPa/m) 1 B K b,/ (MPa/m)
3200 0.92 3.21%107* 58.76 0. 94 3266 5336

Hi 2 2 T 1, 7 S8k A7 - /K U8 0 0 L 58 )R 5 i
T, GLRR AT K Y b I MR R T ) R B 2 385 5 336
MPa/m. 38 Y] [ Bt g i A5 E 9 B

FERE At BUS R ER S5 E M EE RN
0. 25, GO 54 B EE R HON 0. 48,31 N(@,)=0
1) % 44 3K it VI ) 470 7 69 4 R S L.
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Table 3 Statistics of calculation results of equivalent bolt

ring stiffness of tunnel segment

%/ (kN/m*)
281 226

E/GPa
185 443.6 445 30

A/mm” //mm n

VS A8 R 3 A8 R M PR A B Y R B A
0.2, Wt X (12) ~(14) Al R 15 2, Z, . v, I i KX
(20) 3K (22) AT 73 SR AT A8 B Aok 8 45 A 7 MR AT 38 4
J7 3T B YN 1) S5 B2 W JEE (B, R 380 g, Wik 4
I

R4 EHERFANERADERRBRIETESER
gtk

Table 4 Statistical table of calculation results of

longitudinal equivalent bending stiffness of segments with

tenon rod connection mode

(ED./
Z Z, v I./m* ' 7
(GPa-m*")

0.029 647  28.98 158.7

0.012546  89.56 0.146 9

S5 BERL B TF B A 2R R T AR R A 52 PR TR
WA S P AT B IE o AR B3 T B R B R
B 28 3080 T e WU Ty 2 T TROTOU ) 7 A Y
i L 748 IO T3 fi £ B89~ BB D /0~ 42 4 IXC )
T B G 7K V- i 28 i B8 B BRIE T RELRL h o=0 4
)46 26 A5 B TE SR L Hhy B 2 D B SR E IR S
I

x5 BERAFHERBITEERRMAEG
Table 5 Initial conditions of segment horizontal axis

offset calculation model

TRIATNF/AN b S8 M/(kN-m) T a/ ()
6 243.15 —1885.43 —0. 550
No/kN M,/(kN-m) Qy/kN
6 242. 65 —1 885. 20 —55.82

B TR HE TR b i 48 2 S A , Rt
HE 353 Jo0 S o JK b i A IR A v [ i 2 e il 1)
AT R M o o =0 I 3k 2 b ) E A B0 s TR
BE B 55 R AT A (36) ~(40) , 43 515K 15 y(D) |

V(@) WA R 5 — A (51) L (52) A sRAFAT:
B EMPEMRE y(Q), Yi=1,2,3---308, 7]
e bk o R AR U B8 AT 30 FR A R KO Bl £
B T HRAE , W3R 6 TR .

x6 BIAEBERKPHMEZFEBENITELER
Table 6 Numerical calculation results of the horizontal

axis offset of the first 30 ring segments

BROMISIIRY BUERIYS | B HIRTHRSS BUAMTISS
5 R/mm H/mm | 45 R /mm A /mm
1 —3.192 —4.295 16 —0.212 —0.230
2 —2.850 —2.943 17 —0.164 —0.184
3 —2.515 —2.599 18 —0.129 —0.142
4 —2.190 —2.264 19 —0.091 —0.103
5 —1.875 —1.941 20 —0.059 —0.068
6 —1.575 —1.631 21 —0.033 —0.041
7 —1.290 —1.337 22 —0.016 —0.021
8 —1.023 —1.062 23 —0.005 —0.009
9 —0.778 —0. 809 24 —0.001 —0.002
10 —0.609 —0.634 25 0. 000 0. 000
11 —0.522 —0.543 26 0. 000 0. 000
12 —0.459 —0.478 27 0. 000 0. 000
13 —0.39% —0.414 28 0.001 0.001
14 —0.329 —0. 349 29 0.001 0.001
15 —0.254 —0.274 30 0.001 0.001
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Fig. 11 Mesh division of the finite element model of the

segment ring in the tunnel shield excavation stage
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Table 7 Model geometric dimensions and physical and mechanical parameters

WO, RN/ FRESEI AR S i/ APERCR/
: : B /mm R /mm L0 TR sy T ke
mm mm /() /() (kg/m?) GPa
6 000 5400 300 1200 72 64.5 C50 2750 40.5 0.35
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Fig. 12 Schematic diagram of the layout of the monitoring

points for the lateral displacement of the segment
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Fig. 13  Statistical curve of cumulative offset of segment horizontal axis

H & 13 ] mFE, FEX - R K B e RS R

D& R SE PP IR EAE 6 AL IS Be M IR(E S W R M ) e KR 25 4 i Dk
SRR L W 2 T 22 B AR X BN, Lk — 4.91%.8.95% , HLBEIE (E 5 W I B = a] i 4804 L
O R PSS I B A kiR 2 SRAKIAOL TS 5 B UE Z 1] 1005 ORI
439 13.36% . 25. 68 % , {H B i 5 W Ml {5 = [A] U, 5 B UL{E AR E 30— 3 R P B AR T AR
FIALE RORE A TS S Z Ml a s Z /N F RS RARIB AT 5 . R, 7R X —
O, SEUEM X — BN IS E AT SR B S A i A O AN AT L RS
SR 25 WA /N TSRS R AT A BRI AE W DU E =2 8] 19 22 15 AS W 38 K 0 =34 i AR

2) %8 Fr o0 WP % 0 IR EAE T~22 BRI, 48 oK iR B A, BT R 2Z AN 20% , 578 T
- BT AL 0 BEE (A RLE S W 38 2 B T 2200 ST A9 B Y . IR T A R T
B 45 58 P 2 R K00 38 22 1T 32 T 48 n 1 RURAHMN, BA —E b A,
o S (E 5 R HLE A AR Ak R AR B [R], B 3)TERE B 58 P4 (4 R BUFE 23~ 30 IR EE 35 1
IREAG BG 0, L I R A s, B R 22T KO Bt A A S L WA AL UE 1 T



% 34

KA s B R R M R e T IR R KR A R A T AR A 139

FEXF PR H 28 M RKORA e 88 oAKF Rt 8
HEAE A 30 ARy e A LB UL (E A I 43 5 Sk
—20.562,—22.370,—20. 949 mm, f1 I H E , H EE
BEA LA R He A g R iRy . X2l T
J& B2 B ) B %% IR 0 5 R A R i AR AT
T AR T B H K — 3 P 0 RO L E ADLE FN
AH /A fb a5 R B A, B R PRI K S
o R OREE T . X2 M T 5 AL A 4 2
it T3k B A R RE S SRR A 80 T B A LA A2 R
B N AP B A R T 25 0 s ) B 4 B0 K
- R RS B A K G B W g R A G T
T, X —E NS R K BRI (E
5 W I 1R 22 41 AR /I T S S R LR Y R
2% UL, A0 34 By B, HS (E 5 WA = 8] 1) 41
B RO B AR T 8 (5 B UL E = 8] (Y 4805 R
SR BT ST A R T S A e T A IS T SRR
T, TR UE 5 e (8 Z ] A R A8 b i 3k
FOHFE, B =& Z M AR 22 5 Rl TR 2%
FEVF 20 %6 B 1 BRAA , 388 23 BOE AR 0L A 245 S 50 0E T
RIS TT SRR A B

ST 5 B RS B W 2 SR 3 A
£, ELAHOC R AR B A DR 15— B, B 203 050 45 21 B i
FORSF o B, A SO = th i H 5 5k A R AT
) T AR 3 A

4 Zig

1) 7 14 i R B o 5 A 5 Al ok A TR
[) IF 25 R 1A R A A 4 Sk M T O 1) R ) R
Wi AT 32 3 T M1 T R TR ) 22 ik 6 A% LA K% B[] [] o
B IR TF R 5 0 52 W, A7 280 S 1 A ] R R 3
75 A 1E B S5 28 MR T 53 45 SR AR X DR ST A [, A
PO AL G ) 8 TORE R 20 1] W B2 A R B i H B 4 2R

A bR TR K .

2) S /Nl AR A B B S R TR A A
7K - £ i A% D00 AL R0 T LA 2% 8 o A AR R
49 5 A T VR 0, A O T B TR PR R
S o A UL F A S Bk R g A B/ il AR AR
JE A % T 4 Jo 45 AT SC T R R R SRR R A
A 5B ZKF Bl 2 i B8 1 I T3 0 5 AR R A B Ak
O, LUK A AR 2 57 A2 481w SC ve /R H R i B A 1E T
T KA PR SR Y il 2L B8 P AR A

3) HE S A 2 00 /0 il AR A i H B O R AT
SRRl 2 i 7% B Rk SRR R, S LY
s I 45 2R 2 A Y fe RAR ZE AU 4. 9106, H & Z 4]
W2 ZHEN T H/NT 5%, 5 TR SCPRARST , BEAR
b il 2 TR B n SR oK

4) S S B0 T AR il T A 8P T A MR A R K CF
il 242 i A% 00 AL Y AN 08T A it T o R e s A
BRI R 2 R B, AR K ARV 7 % 42 07 S0 TBM
T 0 T R il A R B8 B R 5 IR AE N . e S
AR AT/ i F8 2 A2 B T TR 43 0 T R S R i T
1 2 4 2k BE ) TBM it T 5| ke A [8] 3% 452 05 X 8
IK VBl 2 i 8% B89 FH SC WS, AT A S N S EL
JFHFE RS )™ A4 i Rt T 2881 T 98 7 K - Bl
24 Al # TOUI AR A, S BN B A AL Y i — 20 5 3
.

&% 3Lk

[1] CHEN B, WEN Z Y. Elastoplastic analysis for the ef-
fect of longitudinal uneven settlement [C]// Proceedings
of the ITA World Tunnelling Congress 2003. Amster-
dam, 2003: 969-974.

[2] SHIBA Y, KAWASHIMA K, OBINATA N, et al.
Evaluation procedure for seismic stress developed in
shield tunnels based on seismic deformation method [J].
Doboku Gakkai Ronbunshu, 1989, 1989(404): 385-394.

(3] B AF, A )i, bR, &5 Ok b2 b 2k i % 18 8 A
45 0y 7 2% FEAE B 5 (T]. BACRR B B R, 2006, 43(6):
18-22.

XIAO Z P, HE C, LIN G,

mechanical behavior of segmental structure of metro

et al. Study on the

shield tunnels in viscous stratum [J]. Modern Tunnelling
Technology, 2006, 43(6): 18-22. (in Chinese)

[4] /N e . AR )5 A8 5% 38 9 1) 25 48 2 JE BF 52 (D] F i [\
PFRA, 2003.

ZANG X L. Study on longitudinal structural deformation
of shield tunnel in soft soil [D]. Shanghai: Tongji
University, 2003. (in Chinese)

[5] B, 2, 3205 0 . BE T8 I\ 1) 55 U 4% 238 AN K

—HYERRENTT]. A A S TR, 2005, 24(7): 1110-
1116.
LIAO S M, HOU X Y, PENG F L. Longitudinal shear
transfer of tunnel and its 1D analytical solution [J].
Chinese Journal of Rock Mechanics and Engineering,
2005, 24(7): 1110-1116. (in Chinese)

[6] R3O, R0, ZEmLr, 5. ) 05 # % 1E 2N 1) 55 30

HEL AR [I]. A A S TR AR, 2009, 28
(Sup 2): 3938-3944.
ZHANG W J, XU X, LI X H, et al. Research on
generalized longitudinal equivalent continuous model of
shield tunnels[J]. Chinese Journal of Rock Mechanics
and Engineering, 2009, 28(Sup 2): 3938-3944. (in
Chinese)

L7] w76, fil, Rafe, &5 25 On m v Ak A A % 18 0
6] 55 R WL 43 BT [0, A+ TR 2R, 2011, 33(12):



140

T KRE5x3 £ FROPE

% 47 %

—
oo
[

—
©
[a—

1870-1876.
YE F, HE C, ZHU H H, et al. Longitudinal equivalent
rigidity analysis of shield tunnel considering transverse
characteristics [J]. Chinese Journal of Geotechnical
Engineering, 2011, 33(12): 1870-1876. (in Chinese)
AT, XEMN, B, 5 BT Ik S ROE S AL
BEAL Y % T8 AR I8 2 Sy WFoe[T]. A L TR %R, 2014, 36
(4): 662-670.

LI XY, LIU G B, YANG X, et al. Deformation and
stress of tunnel structures based on modified longitudinal
equivalent continuous model [J]. Chinese Journal of
Geotechnical Engineering, 2014, 36(4): 662-670. (in
Chinese)

FABIR, ok B . R T 0B =X 0 5% 1 G S R 2R 1k
BRI AT 0], BRI R, 2017, 54(3): 42-49.

CAI W Y, ZHANG M X. Longitudinal equivalent
continuous model of a shield tunnel based on the ellipse
form [J]. Modern Tunnelling Technology, 2017, 54(3):
42-49. (in Chinese)

SRR, BN, AR . FIEI AR S W I SE BT R O
JEAE BB T R 1] 52 1 AR SELT]. A A D12t s TR R,
2020, 39(11): 2351-2364.
ZHANG X H, WEI G,

transverse force and deformation of shield tunnels below

LIN X B. Research on
foundation pits considering influence of longitudinal
deformation [J]. Chinese Journal of Rock Mechanics and
Engineering, 2020, 39(11): 2351-2364. (in Chinese)
LOGANATHAN N, POULOS H G. Analytical
prediction for tunneling-induced ground movements in
clays [J]. Journal of Geotechnical and Geoenvironmental
Engineering, 1998, 124(9): 846-856.

WA, R, RO, AF . S5 IR Ak b 2 R R
Y T R G SRR AR L. 2, 2009, 30(2): 393-398.
TONG L, XIE K H, CHENG Y F,

solution of sallow tunnels in clays considering oval

et al. Elastic

deformation of ground [J]. Rock and Soil Mechanics,
2009, 30(2): 393-398. (in Chinese)

T, AR, TokEE, AT AL LA AR 2t [ £ A
JEl]. TR Jy%, 2021, 38(7): 1-8, 29.

DING M, SHI J H, WANG B T, et al. Analytical
geometrically nonlinear elements for circular arches [J].
Engineering Mechanics, 2021, 38(7): 1-8, 29. (in
Chinese)

SEREE, TOCH, 0L, S KRB E S R RS R
Fe Sk A BR BT 2R 8 ) I [T, b A 2R, 2017, 30
(8): 143-148, 155.

JIN'Y L, DING W Q, JIANG H, et al. Test on
ultimate bearing capacity of segment joint in shield tunnel
with large rectangular cross-section [J]. China Journal of
Highway and Transport, 2017, 30(8): 143-148, 155. (in
Chinese)

[15]

[16]

[17]

(18]

(19]

[20]

[21]

[22]

(23]

G T L TR I Y 2 e T (D). DU T A 2 B
2F4, 1986, 3(2): 35-42.

JIN K N. Analysis if circularly curved beam in elastieal
griund [J]. Journal of Huazhong University of Science
and Technology (Urban Science Edition), 1986, 3(2):
35-42. (in Chinese)

TR HR b A8 S 0T R K P 2 Sk e L R ity 22 4 (0. T
A1 2 B2 4, 1989, 11(3): 65-74.

LIANG Z. Solution to circular arches on the elastic
foundation of the symmetrical horizontal buried pipeline
elbow [J]. Journal of Southwest Petroleum Institute,
1989, 11(3): 65-74. (in Chinese)

e =57 ST I b N A WA S Ak (S I N S|
1A AR GE L] JroE i, 2020, 52(3): 890-900.

WU K, SHAO Z S, QIN S. Investigation on the
mechanical behavior of tunnel supported by yielding
supports in rheological rocks [J]. Chinese Journal of
Theoretical and Applied Mechanics, 2020, 52(3): 890-
900. (in Chinese)

By, N puE, BT, A SRR IE H R BT R EU
BT I IEMR AR [T]. Bl R4, 2014, 31(6): 62-67.
FENG K, LIU S J, QIU Y, et al. Research on the
modified
coefficient of shield tunnel [J]. Journal of Railway
Engineering Society, 2014, 31(6): 62-67. (in Chinese)
CHO) BT %25 5 R R Y 08 4 - 500 - i TIM. 2R3
th, BRRGE, fde, 9. dbat: o B A S Tl i R At
2008.

calculation method for ground resistance

Geological Society. Design and construction of shield
tunneling method [M]. Translated by NIU Q S, CHEN
F Y, XU H. Beijing: China Architecture &. Building
Press, 2008. (in Chinese)

MUIR WOOD A M. The circular tunnel in elastic
ground [J]. Géotechnique, 1975, 25(1): 115-127.
PLIZZARI G A, TIBERTI G. Steel fibers as reinforce-
ment for precast tunnel segments [C]//Proceedings of
the ITA-AITES 2006 World Tunnel Congress and the
32nd ITA General Assembly, Seoul, 2006.

R, BB, EUE, SN ESE A S8
B S AP PR RE S AR e T S [T]. P R Bk IE A, 2018,
39(5): 73-79.

WU S Z, HUANG Q W, WANG M N,

Supporting performance and model test of backfill layer

et al.

and segment combined structure [J]. China Railway
Science, 2018, 39(5): 73-79. (in Chinese)

RFR, FER, LU, & B ERIUR G X
TBM b% I8 25 8 & i1 5 i s U] 4 & TR SR,
2018, 40(5): 857-863.

WU S Z, JIANG Z Y, WANG M N, et al. Design
method for shield TBM tunnels considering backfill [J].
Chinese Journal of Geotechnical Engineering, 2018, 40



% 34

kA o R AR M G T EE A B R T A B AR A TR A A 141

(5): 857-863. (in Chinese)

[24] R2EH, WA, £WI4E, % 0 )E 0 TBM RS IE [H

JZ X8 % 1 R (0], b A B AR, 2017, 30(8):
229-237.
WU S Z, HUANG Q W, WANG M N, et al. Influence
of backfill on force of segment in shielded TBM tunnel
[J]. China Journal of Highway and Transport, 2017, 30
(8): 229-237. (in Chinese)

BB, EWIAE, Fui, . TBMEGEE A -S04
A SCPRETIE[T ). BARER B H AR, 2018, 55(2): 72-77.
JIANG Z Y, WANG M N, YU L,

characteristics of combined support with TBM segment

et al. On

and pea gravel [J]. Modern Tunnelling Technology,
2018, 55(2): 72-77. (in Chinese)

[(26] Z&EB, TWHAE, Tui, 55 . TBM %8 505k £ -1 )2 51

I FHOHR IRV ] R S R TR AR, 2017,
13(4): 963-969.

JIANG Z Y, WANG M N, YU L, et al. Research on
the calculation method for pea gravel backfilling layer
and ground reaction coefficient of TBM tunnel [J].
Chinese Journal of Underground Space and Engineering,
2017, 13(4): 963-969. (in Chinese)

(27]

(28]

[29]

PR SE, 288, 78, & REEMYE TBM A
BEBEIE A o BB R I T). BRiE R 5 TR R,
2018, 15(1): 170-177.

CHEN W T, JIANG Z Y, DONG Y C, et al.
Discussion on the partition design of large diameter
double-shield TBM tunnel segments [J]. Journal of
Railway Science and Engineering, 2018, 15(1): 170-
177. (in Chinese)

PRoCZE, £, T, & RIAE KK &M T TBM
ERERCPIE R R R S MR SR TR0 S
2017, 61(9): 93-97.

CHEN Y J, WANG M N, YU L, et al. Structural
mechanical properties and structural design of deep
buried TBM segments under different water pressure [J].
Railway Standard Design, 2017, 61(9): 93-97. (in
Chinese)

Tk . Bk e IMIL b 5T TR R E IR, 2008:
66-72.

WANG G Q. Elastic mechanics [M]. Beijing: China
Railway Publishing House, 2008: 66-72. (in Chinese)

(it EHH)



