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Viscoelastic solutions of one-dimensional consolidation for double-layered
foundation with continuous drainage boundary
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Abstract : Based on the continuous drainage boundary, combined with Terzaghi’s one-dimensional con-
solidation theory, the one-dimensional consolidation model for double-layered foundation under exter-
nal loads is established, in which the Merchant rheological model is used to simulate the soil viscoelas-
ticity. The analytical solutions of the governing equation in the frequency domain are derived by ap-
plying the boundary transformation method and Laplace transform, and the semi-analytical solutions
of excess pore water pressure in soil element and total settlement of foundation in the time domain are
calculated by using the Stehfest numerical inversion method. The semi-analytical expressions for the
two kinds of consolidation degrees defined by settlement and pore water pressure are given, respec-
tively. Subsequently, the validity and correctness of the proposed solutions are verified by comparison
with the degradation results of the present method and the existing viscoelastic solutions of single
foundation. Finally, the detailed parametric analyses are conducted to reveal the difference between
the two kinds of average consolidation degrees and the influences of interface parameters, physical and
mechanical properties of the soil and hydrogeological parameters on the consolidation process of foun-

dation. The results show that the proposed viscoelastic solutions, compared with the existing elastic
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solutions, illustrate the phenomenon that soil deformation always lags behind the dissipation of excess

pore water pressure. Moreover, the dissipation rate of excess pore water pressure accelerates with the

increment of interface parameters. The smaller the viscosity coefficient and the larger the permeability

coefficient, the faster the soil consolidation, but the influence of viscosity coefficient on the consolida-

tion is mainly in the middle and late stage of the consolidation process, while the influence of permea-

bility coefficient is mainly reflected in the early and middle stage. The research conclusion of this pa-

per can provide theoretical reference for the settlement prediction of soft soil foundation.

Key words: continuous drainage boundary; double-layered foundation; consolidation; viscoelasticity;

semi-analytical solution

RIRFK A2 A T X HA FLER L
KBS R A SRBIMRE Rt . HAMTERE
b R KAL TR MR AT 45 S A e
i B R AR B M AR T A LA A [X 4
VDU sl F AN STUTREAF LTI TR0 T
T EARAS R IE H G X 25T B A S i
—ERM I TR [ S5 IE REFR T R
AT R R 42 HAT B s S

HEHTFEAT LAE oA T s 21 Bok
) T - WFE N A 2 2R P ) AR ST
DA IBE LA RAIIR AR BOES . Horpih
PR T R A [ 45 53 R b i S A HE K BE

SEM ISR B A S . AR 2R L 25 e I
Hh G R ] 25 10 R 8 il K 5 4 AN i K
B AR AR RS ERHERBE AN T HEZ
8]0, S, SCHRL7 i o 35— 250 SRS — 28
PR AP T g K A S s BT
SCHRE8 T4 a2 A A6 1 T ey A T IS
P R Y — R ] 25 A% s SCRRL9-11 T 1A fY
JUZNE S RSB A AT AR B — 4[]
SElEGE E— P58 . AN B R LR B
I SCHRL T 2-14 THE S HAS [R] for 24 F R UZ 3
- WD R L G T (EVRS Svy SU R I S
IR SRR RER A 45 52 2% HARMESR 52 75 1% »
MR 1322300 5 B HE)™ R o

TEIZFT 5 T SCHRL LS TAAAL s 7 il £
ik HG e 4Rt i S K 30 5 AN SCAT LA 220 i B
EANENOIE AT VRN il R AR AR 7ok iR oy i NN
e BT ELH KL T A H N M TR
B —2efy g IOOF TSR . Bl SR R + 07
(IR O R o o £ N DN I SN 8 s/ DA 3
1200 r BRI A AR E ) A DR 30 R A
LERIRCE L ELEHE K L —dE [ 45 e A 3 T8
HGERE IR . TS T AR HA R AR
B M B — o G R R AR A B TR

P TRAN A O M S HE K R 2 O £
5% FHA TR Laplace 722 46 F1 43 25 748 5t 15 55
B 7 T s R R0 AR RS DL RO TR
o S R S TS HE K R A
T ORUZ B2 3 A ) — 2 [ 2

g5 TR R TR S HE K A R A s C &
WAS T B AR A58 R (BA S S ar 2k T XX
J2 M 1) 6 L [ G ) A E R B RGE . R
I AR SR F Merchant BERIRE A + (R R,
SEAMAT AR F T 3% SR K 1 A2 8 i S —
HE[E 25, @3t Laplace 728 6 85 4fE 5 1 bk 1
FEFLBR K R 7 TR LA % 1455 38 19~ gt M i » -3
TR A3 M B A B I IR B RS R . RS
I HT T RS E K SO R S RO R
PP g2 o S ot b I [ 45 4 B

1 E&EEBREL

FTESHK G S BAE T BUZ
T EZEERIE 1 PR .

q()

il b

L

[
7Yy
0
% Eo N
T B n kyvi,Cvi
v Z) ﬂhki&?%
IS
By
: Ez mn kv27C\'2
v 2
[
V4

Bl HEEAREREE
Bl 1 v q N 4 Ho VHy 505000 BT

TERRYERE. Hil e H=H, +H: sk, .C, 7034
TR [ 85 AR RCRN I 25 28 ARG R G S



262 ARe Tk K AR AAF R

748 %

i TR ERS G=1,2), A, KA Mer-
chant BRI A + AR FE vk, IR R 1A 58 21
A HALBRAK B8 it A IR P8 A
L1 =HARINEL

Merchant #5784 i #H 5 5.3l Kelvin {4 538k
AL CEL 1) Ry Sy - A SR T

o oi”’ f’f:exp[—f;;jf(z—a}df eh)

07
Horeo Ry ARG RO S35 Eoi s Es 00 355
s RhAE R ¢ A

AR b A i 3 2 A A 3 b R — 4

W45 o I RN -
kw' (?ulz(z?[) . 9&,‘(2’,[)
ye 92 o 2

Hrpk, NEMBERY v AKNEE 0 N
ALK T 5 2 S ] AL A

BT R IR K30 (D ARAS (2) /]
P AR B 25 P 5 7 B

Pust2) _ ey 4242 4 g

(/vi az E)t

(3)
H — J |
,\':F': gl),-(lf,Z) = ,81,,825 ?IJOMI'(Z,Z)GX}D[_ ﬁZi(l -

C, = Ribo o Eu g Eu oy
T):ldfyc/vi - ,y "811 El,‘ 7321 77,’ 76(1)

— BuBeq +,81;,8§qu; e 27 dr,
1.2 TEREH
RIS | N R S K A A
EESFUR TS SLETF
u(t,0) = qge ',
{u(t,H) = ge
Hrbib e 535100 BT R AR I SEL
13 0 Y = Y T R { WA R =

4

LA B
9”1 o auz
P =H, 9z =H, (5)
u (t,2) = u, (t,2) (6)
y7Hl szl

A 7 2 1 N e o EL 3t 5 B 0 R g 48 2 53
At U E 250006 25 1F D -
u(0,2) =gq (7

2 MES5WIE

2.1 [RIBHBRE
T R R A R 45 1) R A — b BT Y
AT AE RS B % B B I RIR A R R

RAFREAL R T ) BRAR IR 10 50— R 25D
MR P A s B 1 J2 L LR R

= fia (D),
o ®
= fi(o)

Hrbozy oz Rl e R+ BT AR, =1,
2, AILVAE th, A 22 5 )2 ) LR 3% 221k 45 1
U ‘::zl U ‘z:zz AR
BT R IR A 6 AR (3) ~ (5) M (8) i
17 Laplace 28415 .
I (s42)

C. 5 =D, Ga; — @ €D

dz*

U;

Uu;

e
D; = (s +Bois "‘ﬁliﬁziS)/(S + B (10)

JJ ge *tetide,
=< (an

Z:Z(Ssz) — .
2=0 2
IJ ge *te “'dr
0
Ju, . Jus
ko dz | +=H, Yz e, (12)
lzl . - _71‘*1 ’
o (13)
u; = ?i

i

P 5 2 () A T i A
i; = Ay;;sinh(Q;2) + Ajcosh(Az) +q (14)

o (.\'2 +Bz,'5 +BliﬁZi5 ) 47—t - .
sttt g, = [ O EB) sanfeast

(13), BEApsR i Ay AT A A 7] 15

o 1 _
ai(z,8) =q+ sinh(}; (z; *zH))[(fH

P sinh(x, (2, — ) + (f; — @sinh(, (z — 2:1) >]
(15)
X AN B MEL A (1215
— fo +[cosh; Azy) + neosh, Az, Y1 —

7772 = 2gsinh’ <A1§zl >+ 279 @sinh’® (%)

(16)
AR AQD B A6), 20E B

il
1 0 07/ d,
[:—1 a; —77] ]N[l_ Ll] 17
o o0 1JLfA )

HA: a = cosh (A,A2) + neosh (A, Az, )5 9=

Azkvgsinh(A1A21).d _ q s, = q sl =
/11/€\71Si1’1h(/12A22)7 0 (é+b), : (S+(‘), !




% 2

G R L HE KRR R — Y B 45 R R 263

e . A AZ ~ P A AZ
2gsinh’ <%>+277qsmh‘ (%)
BeAh XD AT Laplace 2245 «

& (z,5) = (Eio, + s JlrE“ ) (% —z’Z(z,s))

(18)
EXEL0. HIN X (A #HFT R TS =
RS9 o T A5 3 - e AR P R ek XL R

S(s) :J:'e]<z,s)dz+ffez<z,s>dz (19)

o A A PN R L B 7K Hs g R A R 53
PR RT3 T R
2.2 BE&EITEAR

XFFHUA Laplace 131748 s, [6] Py Ah2 5 4 3
VFZ Laplace ${U{H I8 J7 1% » Stehfest 355 78 5% 45
AT 22 1) pR ST I PR R A . A SRR T
Stehfest $£i#17 Laplace i , Hit 8 KA AN
g(x,t)fvln?zing(x,jln%) (20)

Hrr,j hl%ﬁ% Laplace %4 s;g(x,s) N g(x O )

Laplace 254 v, A REL. o BITHEARXWT .
v = (— DEDH %

2 ERX2(2k))
k=GrD)/2 (K/2—R) VRV (k—DVG—R)1(2F— !

2D

min(;j,K/2)

For K 8% & 18 i ORE pRBIOR TS
o3 L2 AR AL UK T ) RS FETR
L » 1 FLBE S T 7 S [ 45 L rT 308
U, (1) =

| la—uter0lde+ | “lg—utz.0)]d

: - X
J: [qg—ulz ,OO)]derJiz [g— u(zy,o0) ]dz
100% (22)
MR (19) AT A AUZ £ 1) AR B UTRE R
S :J:el(z,t)derJstZ(z,t)dz (23)
=0 (23) IS TR LA - Y8 [ 45 8 -
U, () = S(2)/S(e0) X 100% (24)
2.3 IB{LISIUE
SCHR[35 145 H T 3 F Merchant Jii AR FE R L
)2 b I - — A [ 25 26 SRR A, SRy B0 TR AR SRR T Y
TEBAPE R A SCAR IR AL AR R S5 F T I PR Z R
AT EFHE , ACH Hi=H,=2.5 m, ¥ W2
H L AR AL Ay B2 M LA L B R S ROUE
W1 ),

x1 BEEMIERSHY

ky/ 7/
Eo/MPa E;/MPa H/m
(m/s) (Pa « s)
5X10°10 12 12 1X10M 5

PRS00S0 RIT  43 33 150 P 5
(PRI 25 B UL FIAL R 72 S 0 [ 45
U, MG 2 BT, M 2 77 DU th 4
SO DT RS0 45 RUAE TR0 T 4
SCOR A7 0 TE B VR0 8 A

Un
20
NS
= 40
i
= 60 S %
" JCHR[34] AR By 'y
H_ l]p — O AN
80 U, ---- v y
100 . ! Vs
10° 10 107! 10°
Tv
B2 AXBECHERBRHTE
3 EHlah

RTINS HE K 5 AUZ
M SRR BT AR R i S5
Rhiir Ry B 38 8B ke X AR - R 1] 25 R
M., 2% 0 A M LR E6 55of
FE AT =400 kPa, RIEZHL b=c=1.
HRZHOILFE 2 sl Aefrd B . BR AT 0t
SR RSB AL .

x2 BOSWEAESH

+)Z ky/ Ey/ Ey/ 7/
H/m
s (1074 m/d) MPa MPa (kPa+d)
1 8. 64 8 12 1X106 8
2 4. 32 6 10 1Xx10° 4
3.1 E&E

R TR E SCT WF- X B 25 1 U, ik
FLHRE SCR BF 2 45 U, /9 X0 3 T AR5
R 2 FhP-24 [ 45 B RIS AS SR AN 1A 3 Fra. i
P 3l AE SR AR F R L e s SO 2 [ 45
U, S5 TUURERE SCH P33 [ 25 B2 U o i 1 3 51k
FAFPRTE SRR TR X R TS5 bs TR
LARARTE 4 R R e AL BK TR T L
S ZEER R AL T AR ZHON R N LB
IR TH AR S T 5 18 2R FH L R S - 24 1] 235



264 ARe Tk K AR AAF R

748 %

JE U, s AR50 A7 [ 25 3o A A ) AR T e R I
ELIE DT E ST [ 451 U

A £1E1%

t/d
3 2 TMEHELERITLL

3.2 RESH

THRESE c=10 ° K748, bk FHEKRE
ANF CE RS E 0 B AE D 1077 ~10) B,
=4 mALEBFLBRAK R T o Bl ) A5 Ak i B A
Kl 4 s .

FARAHlL , FEAR ) S5 A T He TR e S [ 45
U, Bl ¢ AL RN E 5 B

400

300

g 200

S

100

e
o
N
20~ SN
%
40+ N \\
§ -3 \* \
60 Z:lg_z N
- b=10" \\\\
80r  —-—p=10° \
rrrrrrrr b=10' AN
100 1 1 1 1 |
0 10° 10' 102 10° 10*
t/d

B 5 RESHONFHELSERNMm

MIEL 4 B LU H LB K s 1 AR 3 25

FLS R R, (HF i SR 0 R E] —
SEEE » HAH B R B T E - A nT o 58
KT, BEAR BHTRE E SR 2[5 25 )5
U, =902 Al A ILRE 8 T ARG E S . i
W 2 ATUREE SCT BRI 25 BE UL 3k 90 26 it
ZNE SN too o LS AT LA Y« 24 FHTE S H b /)y
F 1028 XF e 6=10" B9 190 ,6=10""BJ [ 150
HRL T Y 34 AV S R S48 0 KT 10 * i,
U, 3558 9020 iy ] BEAAR A, 147 1 555 d.
BERT UL B RIS EL ¢ AL RS E 0 N T
10 I XHICRAERGE B TR RZ IR . AT ] LAY
L ARGEWTTE s M R i BB 8 A HE K BE 4
ANHEZK 545 R 1] 58 o i iR Y R 22 »
AT 7 TR O O 224 B8 453 1) S T B 5
3.3 RiERH

oA R 2RO £ TE R T A
SCAR XS Rt 2 G = 107 BOK UK T AN (7] ) 4L
AT R A ARFE R AN 6 FroR . 2 R
FEAN RIS 1] 25 25 TR BE AL (9 AL s 23 A 155 D 4
TH 7 s oA s ] A ¢ 28 B 3 D 20,80,
150 d,

h=1x10° kPa-d

1o — —m=5x10°kPa-d
,,,,,,, h=1x10" kPa-d
1.2 I 1 : :
0 10° 10' 10° 10°
t/d

B 6 FiihREXTEH N

NS B
2_\.\ \_\‘ >\>\.\‘ ,%:ﬁ
\ o RN
4r ! \'\ h N
| \ N
g 4 i \ N,
N 6 i \ N,
ilt=20d +=80d £150d
8 i i !
,I‘ /'/ - -
101 J = =
./ /~/'/
12 T 1 1 | 1 | 1
0 50 100 150 200 250 300 350

u/kPa
B 7 SRR AR B X B 7L B K R B R

A 6 m A FE A SRR AR IR T



% 2 1

ERG R R LR R AR — Y B 4 SRR 265

BEF 7 BHE R i 2 B DT REASE T s 1 I ) 12
AT . B O AR ST R 1
{EAEAN R B0 R BT LR R R A UTRE = — 2
HT P& 7 AT B AT J2 300 AL A LB K T
TH AR R, LG N 1] ) 228 < L B K T 7
AR BT/ B[R] A ZE < R A L i
R FLBK s L 5P 0 10 AR FL B /K IR T A e
3.4 BERY

RG22 RO A 18 45 1 1) LA 2
M, 25 FAR LI X5 38 R (ke = k) MUK T
AFRME L RECR K 8 Frn. MK 8 iLIE
H s AR Ry AR [ AR A B [ 25 A E 1Y
S T] U L BIHAD SR i HLaf E R O T - Bl
& ke AN TR R B RS I [ 45 4
PRT M 1Y [ 25 R

BEsh . 1] 6 PR 8 n] . B R AUFNE 3 AR
KA M 1] 45 114 B 8 DR 5 s A Okt
IE6) 245 R 5 ) 32 AR T 405 14 TP 300 5 98 08 2R O [
SERRZ R BRI 2 AT

0=
02
0.4
£
£ 06
%) AN
0.8t =8.64x10* m/d Y
- — ki=8.64x10°m/d
1.o- .. k1 =8.64x10 m/d
12 1 ‘ ‘ \
10” 10° 10' 10° 10°
tld
E8 858 RET A0
4 & i

ASCH T Merchant #55 fif 34 - (A% 5 4
SN TSR BT XUZ R s st e — 4 [ 245
Y, M Laplace 22 454 G H B9t ek Py 4 il 7 72
AT b — 2P Stehfest B {E AR 3445
B 7 I AR FLISUK IR g TR TR AR AL
BRI 3 RE SR - 323 [ 45 J3E 18~ gk A e » 0 A AH
KRBT EE IR A BILL R 458

D AT AT AR A A SCRE PR A R
B L AR B Jn T AL B T BT L. 1
S s SRS BOBOR 8 FL B K He I B » [ 45 3

R M2 PRI SR AL, ER IS
INT 102N, B2 HIO0 [ 45 AR R HOR

2) ity AR, AR B0 [ 25 DR A e ik
(R ER-A TR S aZ SITH o 2 E OO N B kA
5 R S BEAE [ 45 ) s

3) MbHE[H] 45 R 5 75 AR K R R R
HAB38 2805 32 AU [ 45 i 3

4) ARSCHR AL (8] 25 T A 25 it — 2D 583 T
LK L B0 [ 25 B R 0 RARER L R DL
PR T —E M EIE S

(& % X W]

[1] ZAHRI A M, ZAINORABIDIN A. An overview of traditional
and non traditional stabilizer for soft soil[ C]//IOP Conference
Series: Materials Science and Engineering, Bristol: IOP Publish-
ing Ltd. ,2019.012015.

(2] ik B RAE, 55, KO0 T RETE R & K 2598 K2 1
Aeghrk B A5 A ()] TRRE 540K, 2021, 53 (5):
89-97.

[3] ZHOU S,WANG B,SHAN Y. Review of research on high-
speed railway subgrade settlement in soft soil area[ J]. Rail-
way Engineering Science,2020,28(2) :129-145.

[4] ASAOKA A. Observational procedure of settlement predic-
tion[ ] . Soils and Foundations,1978,18(4) ;:87-101.

(5] B BRI R TS 55, R SEARRE A R 558
EEnpR i RE(Cl// P E LA TERESE T+ 2 meE
J1% Kot P TREAR RIS B4R, R v I LR T2
oL I A H ARG 45, 2015 24-49.

[6] TERZAGHI K. Erdbaumechanik auf bodenphysikalischer
grundlage[ M]. Vienna: Deuticke, 1925.

[7] GRAY H. Simultancous consolidation of contiguous layers
of unlike compressible soils[]J]. Trans ASCE, 1945, 110:
1327-1356.

[8] SCHIFFMAN R L,STEIN J R. One-dimensional consolida-
tion of layered systems[ ] ]. Journal of the Soil Mechanics
and Foundations Division,1970,96(4) ;:1499-1504.

(9] Zezeom B0, Sttt W], AR5 80 T 2 05 /K 01 B2 st e 11 —
A E 25T, B FECE R 15 2004, 25(8) £ 855-862.

L10] SRR JZ0IR 4257 Ak i — 2 [ 45 40 A L) 1. MRV R 22

e CESRRLRD 1996, 30(5) :567-575.

(11 SRR Bk . B 8 T AR )2 Mk — 4 [ 25 3 e [T .
i+ TFE2ER 1995, 17(5) : 80-85.

[12] B, o Ak, 5. 2135 K 0 50 R s + 2 FEDR
WaraR T — 4 @451 ]. £ AR TR 24, 2003, 36 (8):
86-90.

(18] ZEPU. R, £ 448, 45, WU 235 K 2 SR A 4 2 A
PRI R 1 — R sk [ 25 A A i L) 0. TR 127,
2004,21(5):103-108,99.

(14 ASkbAe S5 aEom AR, AR T 2B K 30 A U2 Zh s i
HuBE R — 2 B E5 53 BT [T ], WL R 2 25 4l (24 WO » 2005,



266

ATk K FIRCH KAF RO

748 %

[15]

[16]

[17]

(18]

[19]

[20]

[21]

(22]

(23]

[24]

[25]

[26]

39(8):1234-1237,1272.

I A, SR S R B TR X PR 2 K 30 A R D e —
AERE 257 B FCAR & L) ], A+ TR 4R, 2011, 33 (1)
28-31.

g E . 2255 3 . K R A T R A E
P 3 — 4E B 25 4y b (D). AR 91 %, 2019, 36 (5):
184-191.

AR L PR L K R T AR R R
IR NEE R A e NG A e ot o G S Ry
i) .2021,52(10) :3613-3622.

WRAx - 24 . SRR ST 25 P R B A 11 6 - [
ZhR(1]. TR H1%.2021,38(9):161-170.

R RAR &P S B N ISR K IS
FHELHOKH R R LT ] 2RSS TR (e
) ,2023,45(1):122-134.

W T2 T8 WA - R, 5. AR I AU 25 G I K 1 R Y
B 2SR A% L) . A BB ol K242 4 CA SRR 24 D
2022,45(12):1656-1662.

TS WA, 25 55 S0, 5. 35 2 HK L A4 T 4t 2
Mok — ok [ 45 fg b fg [T ). TR J1 2%, 2019, 36 (6):
219-226.

ZRH S IS A [ . LG T BRI AR A A
FHI — 4 [ 25 fig i fg L], T8 1 2%, 2019, 36 (2).
134-140.

SUN M, ZONG M F,MA S J, et al. Analytical solution for
one-dimensional consolidation of soil with exponentially time-
growing drainage boundary under a ramp load[J]. Mathemati-
cal Problems in Engineering, 2018(1):9385615.

TIAN Y, WU W,JIANG G, et al. One-dimensional consol-
idation of soil under multistage load based on continuous
drainage boundary[ J]. International Journal for Numerical
and Analytical Methods in Geomechanics, 2020, 44 (8):
1170-1183.

BT N R %L S ES K A T AR L i L
AR T 2 i AT L 0. WA 2R Tk K 2 25 4, 2023,
55(2):143-150.

BNLL, FFR SRR, AL AR BT % S HE K L AR e
ML — Ak [ 45 MR Ay A L) . & R 3%, 2019, 40 (5):
1862-1868.

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

TRAF T I M S S HK D BT R —
2 AR [ A5 AT LD ). TR S35 2019.36(9) : 79-88.

WU W, ZONG M, EI-NAGGAR M H, et al. Analytical
solution for one-dimensional consolidation of double-lay-
ered soil with exponentially time-growing drainage bound-
ary[ ] ]. International Journal of Distributed Sensor Net-
works,2018,14(10) : 1-11.

YANG X,ZONG M. TIAN Y,et al. One-dimensional con-
solidation of layered soils under ramp load based on contin-
uous drainage boundary[ ] . International Journal for Nu-
merical and Analytical Methods in Geomechanics, 2021,
45(6) :738-752.

LIU J C, LEI G. One-dimensional consolidation of layered
soils with exponentially time-growing drainage boundaries
[J7. Computers and Geotechnics, 2013,54 ; 202-209.
Mlede , A B, RO AR JE S KL R AUZ A —
YA L P 11 45 g A e L) 0. 3598 K22 4 CA AR BE O
2021,48(3):136-143.

R R M I M, S5 96 PR A VE T i S HE K
FERUZ L — 4 25T ] AR K22 4 CRARBHA RO -
2021,49(1):99-105.

CHEN Z,NI P,CHEN Y,et al. Plane-strain consolidation
theory with distributed drainage boundary [ ] ]. Acta
Geotechnica, 2020, 15(2) :489-508.

STEHFEST H. Algorithm 368 numerical inversion of La-
place transforms[ ] ]. Communications of the ACM, 1970,
13(1):47-49.

WRIRAR 40 AR 55 PR PR 40T B il Al + )2
H—4E 251 ], & 41522006, 27(2) : 272-276.

RO S 1 WYL AL R T ORI it T Be R B
FIERITIREAZTE 43 B L) . & 1%, 2021, 42 (6) - 1705-
1712,1723.

JAISCUR S TR RGBT 55, S5 4808 48 5 1 295 R v ak
gmrsT L) 1. m ke 9 5 K Rl B4, 2015, 13 (4): 695-
698,712.

Gt = 50



