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A STUDY ON DESIGN METHOD OF WING-WALL OF BRIDGE ABUTMENT
KANEDA Kazuo

This paper shows a study on design method of wing-wall of bridge abutment based on Fourier series analytical
method and finite element method. Because the proposed method is rested on the Fourier series analytical results,
it is more rationality compared with the method shown by Specification for Highway Bridges-Part 1V of Japan
Road Association. It is not necessary to carry out the complicated analysis, because the bending moments and
the shearing forces of the fixed sides of the wing-wall have been formulated in this paper. For the same reason,
the proposed method is very effectively for the designers. Through the comparative study for the results of the
proposed method and the method shown by Specification for Highway Bridges-Part IV , and carrying out the
calculation of the ultimate strength of wing-wall designed by using the proposed method, the rationality and the

safety of the proposed method is explained.
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AN ANALYTICAL STUDY ON THE FLEXURAL
STRENGTH OF RETROFITTED RC COLUMNS
SANDWICHED BY STEEL PLATES AND TIGHTENED
BY PC BARS

Kazuo KANEDA, Toshiki INABA™, Kozo NAKADA™, Mohammad Zahid NOORI™
and Tetsuo YAMAKAWA™
<Received 1 November, 2021>

This paper presents the results of an analytical study on the flexural strength of the retrofitted RC columns
sandwiched by the steel plates and tightened by PC bars. This study is carried out via comparison of the results
obtained by Fiber Model Analytical Method (FMAM) and a simplified equation developed by Kaneda et al (2018).
Furthermore, a comparative study was conducted between FMAM results, the results calculated by Kaneda’s
equation and the experimental results. In the analytical calculations, the cross-sectional dimensions of the RC
columns are set to be the same as that of the tested specimens (column cross section: 175 x 175mm). And the
parameters such as rebar arrangement and concrete strength are determined by the test results also. In addition,
the FMAM calculations are carried out considering tensile strain of PC bars as a parameter to assess its impact

on the flexural strength of the retrofitted RC columns.

1. Introduction

Japan is an earthquake-prone country that has an
approximate record of 20% of all earthquakes in the world
(the earthquakes that have occurred on and around
Japanese Archipelago). On the other hand, the previously
recorded earthquakes in Japan indicate seismic
vulnerability of different type of existing buildings. For
example, numerous piloti-type reinforced concrete (RC)
buildings sustained huge damages in the 1995 Hyogoken-
Nanbu (Kobe) earthquake with M7.3. Therefore, Japan
government has implemented several restrengthening
strategies for existing vulnerable buildings after the
Hyogoken-Nanbu Earthquake in 1995. As consequence,
the seismic retrofitting of public facilities has been carried
out on numerous schools, hospitals, police stations, etc.,
while rare progress has been made toward retrofitting of
privately-owned RC apartment buildings. Therefore, many

*1 Student Graduate School of Human-Environment Studies,
Kyushu Univ.

*2 Prof., Faculty of Engineering, Univ. of the Ryukyus

*3 Former PEACE participant of JICA

*4 Emeritus Prof., Univ. of the Ryukyus

piloti-type apartment buildings were collapsed during the
2016 Kumamoto earthquake (M7.3). The reasons that
installation of RC walls or steel bracing (as a seismic
retrofit technique given in “Japan Building Disaster
Prevention Association 2001”’) have not been implemented
widely on the private buildings are not only their
unaffordability but their complicated construction process
as well. In addition, applying these seismic retrofit
techniques on the piloti-type buildings may disturb the
architectural design in the first story which is mainly used
as parking lots. The piloti-type RC buildings are widely
used in urban areas not only in Japan but globally, because
they create an open space in their first story to provide
parking lots which is significantly important from the land
conservation aspect.

Even in Japan with a frequent earthquake history, it is
understood that a seismic retrofit technique shall not gain
popularity unless it is low tech, low cost and having low
impact on the usability of retrofitted buildings. These
criteria become more important in the developing countries
with low economic growth.

However, there are few studies on seismic retrofit
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technique that has low-tech, low cost and a small impact on
the performance of the piloti-type buildings worldwide. In
Japan, previously, Yamakawa et al. (1999, 2000) had
carried out both experimental and analytical investigations
on the seismic performance of existing RC columns
confined by the square-shaped steel plates/tube and PC
bars. And the results showed that PC bars provide lateral
confinement effect, meaning that the seismic performance
of the retrofitted RC columns improves substantially. As
consequence, the technological development of seismic
retrofit methods using PC bars was commenced (Hotta et
al. 2004). Next, the seismic retrofit of existing RC columns
via adjusting additional wing or panel walls that are
confined by the steel plate(s) and PC bars was developed.
And finally, Thick Hybrid Wall (THW) was proposed as a
strength-ductility type seismic retrofit technique for piloti-
type RC buildings (Yamakawa et al. 2005; Rahman et al.
2005; Yamakawa et al. 2006; Rahman et al. 2007).

The construction method of THW technique is consist
of adjusting additional concrete wing-wall to an existing
RC column (having shear failure mode, specifically) which
is confined by the steel plate and PC bars. The lateral
strength, stiffness and energy absorbing capacity of
existing RC columns improve substantially when they are
retrofitted by THW technique. Applying this technique
requires inexpensive construction materials, it does not
need post anchoring or rebars’ assembling, and its
construction process is simple with low construction cost.
In addition, the impact on the usability of the first story in
the piloti-type buildings can be kept, because the length and
width of the constructed thick hybrid wing walls are almost
the same as that of the existing RC columns. These
characteristics make THW technique more convenient to
be implemented on the privately-owned piloti-type RC
apartment buildings.

THW technique was further improved by Kaneda et al
(2018, 2019), and, hereinafter which is called “Steel plate
Sandwich Method (SSM)”. As shown in Fig. 1, the main

differences between SSM and THW method are as follows.

(1)A constant distance b is placed between the steel plate
and the surface of the existing RC column (b;>0 in SSM
and b;=0 in THW).

(2)An additional concrete cross section can be formed
continuously around the existing RC column in SSM.
(3)The seismic performance in the in-plane direction and
out-of-plane direction of the retrofitted existing RC column
can be improved at the same time. Where, the in-plane

Additional concrete
~ Closely contact

Channel

steel plate

PC bar Additional concrete o)
prestressing b.=0 b,>0 o
Il e 1= g

Additional’ /= \ o
concrete - Steelplate” [in-plane | b, % 1 i 15
NP W ¢ direction IE' @

PC bar v b
prestressing <:> b, f AP I L [=3
> b,>0 5

" Channel-shaped Checkered 5

The additional steel plate steel plate °]

concrete is
discontinuous.

The additional concrete
is continuous.

@Seismic retrofitting only
in the in-plane direction.

@Seismic retrofitting in
both directions

THW SSM
Fig. 1 Difference of SSM and THW

direction is the same as the in-plane direction of the steel
plate, and the out-of-plane direction is at right angle to the
in-plane direction (See Fig. 1).

Further experimental and analytical investigations were
carried out to verify the seismic performance of an existing
RC column retrofitted by SSM. A simplified equation for
calculation of the flexural strength of the RC columns
retrofitted by SSM was proposed (Kaneda et al. 2018), and
the results obtained from this simplified equation were
compared with the results of Fiber Model Analysis Method
(FMAM) (Inaba et al. 2019). This comparison showed that
the simplified equation and FMAMSs’ results closely
matched. To include the effect of lateral confinement from
the steel plates and PC bars in FMAM, it was deemed that
the additional concrete is placed within a square tube shape
steel plate for justification of Matsumura’s hinge model
(Matsumura et al. 1989). When the RC columns are
retrofitted by SSM, mostly two parallel steel plates are used
which causes an exposed surface in the additional wall side
(the exposed surface lies perpendicular to the lateral
loading direction). This fact causes a deviation in the actual
results obtained by FMAM while the additional concrete is
receiving lateral confinement caused by the steel plates and
PC bars. But its impact on the flexural strength was ignored
in the previous investigations. In the test specimens
manufactured in 2019 (Kaneda et al.), the tension stress
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was calculated by the strain of the PC bars, here the strain
was measured by the attached strain gauges on PC bar
surfaces. However, when mortar permeates the PC bars’
sheath pipe, it becomes difficult to measure PC bar’s strain.
Conversely, to ensure integration of the RC column
retrofitted by THW technique, the applied tensile strain on
the PC bars was 1000u, which is applicable by hand
(Sakuyama et al. 2010). The strain introduced here is
almost the same as the value calculated by equation (1).

Epc = Nb/(Apc ' Epc) €]
where & is the applied tensile strain on the PC bars. Ny is
the tightening axial force of bolt (T series bolt). Moreover,
Ay IS the cross-section area of the PC bars and Epc is
Young’s modulus of the PC bars.

Therefore, it is necessary to clarify the effect of applied
strain by the PC bars on the flexural strength of RC
columns retrofitted by SSM.

In this study, the PC bar-based tensile force was
evaluated in terms of active lateral confinement pressure
using FMAM. The results of the analysis were compared
with the outcome of the simplified equation and the
experimental results. This comparison showed that all of
these results are valid. Furthermore, to investigate the effect
of PC bars’ tensile force, the FMAM-based case-study was
conducted, and the applied strain of PC bars on the
specimens varied (0-1200). The applied axial force ratio
on the columns were considered to be variable (=0.1-0.3)
as well. Here, 7=N/(b- D+ og), N = applied axial force. b, D
= width and depth of the existing RC column, og =
compression strength of the existing RC column. This
investigation clarified that the applied strain has not
significant impact on the flexural strength of the retrofitted
RC columns.

2. An overview of simplified flexural
strength equation

Figure 2 shows the cross section of an existing RC
column retrofitted by SSM as well as the stress and strain
distribution diagrams in the retrofitted section. When SSM
is used to retrofit an existing RC column, both additional
concrete and existing RC column behave interactively due
to the effect of steel plates and PC bars. It is assumed that
this integrity remains until the ultimate flexural strength of
the retrofitted section. In such a case, it is believed that the
requirements of balancing axial force on the cross section
is being satisfied. By assuming that the extreme

compressive fiber of concrete reaches its ultimate strain
(ec=0.003), the tensile strain & at each longitudinal rebars’
layer is calculated considering an initial default value for
neutral axis xn. In addition, the stress intensity at the
position of each rebars is calculated using the elastic
relation o s=E - &, and the value &i=¢, shall be used if
&i>ey. Here E and gy indicate the Young's modulus of
elasticity and the yield strain of longitudinal rebars
respectively.

The equivalent rectangular stress block of American
Concrete Institute (ACI, 1989) was used to calculate the
stress of concrete under compression. The stress block
parameters in according to ACI is ki=ks=0.85. The neutral
axis x» was calculated when the acting axial force N on the
retrofitted cross section and the forces calculated by the
stress within longitudinal rebars/concrete is zero. Then, a
trial-and-error calculation was conducted as shown in the
flowchart in Fig. 3. The neutral axis x, at this point will be
expressed using equation (2). In addition, the flexural
strength M, of the retrofitted column is the bending
moment taken form the extreme compression fiber of
concrete at any level of axial force and neutral axis position
which is expressed by equation (3).

N + ZaiO'Si

= @
k1k3b2Fc,add

Xn

Axial force N
Bending moment M

Additional concrete
a, a, a, a, Withcompression
\L \L \l/ \L S‘[rength Fc,add

Each longitudinal
rebars' layer area\

Existing RC column with
compression strength F,
>

bl: #ik
A distance from 1/
the surface of the
existing column b b,

to steel plate
This is a different

to THW » b, :% -
L C g CD j
Steel Plates D D . D PC Bars
(a) Cross section (1+2/)D
M, Neutral axis
AR RE=
e
Os3
oy 7% Zoy klxn'

(b) Strain distribution

Fig. 2 Cross section, stress and strain distributions
of the retrofitted RC column (Kaneda et al. 2018)

(c) Stress distribution
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| Insert given conditions |

v

| Insert trial neutral axis calc. : X,; |<7

| Rebar's strain calc. : & |

| Rebar's stress calc. : o |

v

| Neutral axis calc. : x, |

Convergence
calc. : x,i/x,<e€

€ : error

Ultimate bending
strength calc. : M,

End

Fig. 3 Calculation flowchart of simplified equation
(Kaneda et al. 2018)

Mu = ZaiO'l']i + (05 + ﬁ)ND
- 0-5k3b2 (klxn)Fc,add (3)

The abbreviations used here are, N: acting axial force on
the existing RC column, &;: cross-sectional area of the
longitudinal rebars in the existing RC column’s ith layer,
osi. Stress intensity of the longitudinal rebars in the existing
RC column’s ith layer, by: width of the created composite
cross-section (width of the wing wall), ji: distance from
existing RC column’s ith layer of rebars to the extreme
compression fiber, B: wing wall length ratio (=BD/D), D:
depth of the existing RC column, Fcaqa is the compressive
strength of additional concrete, Fcadd =0Badd, OBadd IS the
additional concrete strength given in Table 1.

3. Developing of calculation method using
FMAM

As shown in Fig. 4, the cross section of the RC
column retrofitted by SSM is discretized (both
existing RC column and additional wall) for FMAM.
Furthermore, the additional concrete part is divided
into region (a) where the lateral confinement effect is
not expected and region (b) where it is expected. The

Table 1 Conditions of the examined test specimen and
fiber model analysis

Detail of specimen Elevation & Section

@R19-1-PP1 R 351
(a)Wing wall length ratio =0.50 ‘D}: —.| Pebars

m  Onerow
(b)Bxisting RC Column L [ placement
I<—
06g=25.3 (MPa) v
t ng-\i-PPl

(c)Additional concrete

Additional
(e)Existing RC column
height h=488mm I:

OB,add =53.6 (M Pa)

concrete PCbar Checkered steel plate
cross section bxD:
(Awidth of retrofitted RC column grm s |5

20 403

(d)Number of PC bar rows n=1 )
J (Thickness 2.3mm)
%QY_J_
K o 9
175mmx175mm 2

lo o

e_o o

b, : 235mm (05D) (D) (05D)
@R19-1-PP2 439 PC bars

8 v Two-row

e staggered
L | placement
———
* R19—\J/.—F’P2

Additional

(a)Wing wall length ratio p=0.75
(b)BExisting RC Column

0p=25.6 (MPa)

(c)Additional concrete

OB,add =53.6 (M Pa)

20 403

(d)Number of PC bar rows concrete  PChbar Checkered steel plate
n=2 (staggered placement) gl\ /  (Thickness2.3mm
(e)Existing RC column = ———LO — 11
cross section bxD: © N
175mmx175mm - . o

height h=488mm o ww W
(Hwidth of retrofitted RC column J_ ML&J

(0.75D) (D)  (0.75D)
b, : 235mm

@R19-1-PP3

(a)Wing wall length ratio =1.00
(b)Bxisting RC Column

0g=25.6 (MPa)

(c)Additional concrete

OB add =57.3 (M Pa)

(d)Number of PC bar rows n=2
(e)Existing RC column

cross section bxD:
175mmx175mm

height h=488mm

(Awidth of retrofitted RC column
b, : 235mm e o o

525
u‘g}__ | PC bars

Py Two-row
placement
R19}-\P/P3

PCbar Checkered steel plate

20 403

Additional
concrete

8¢ &/ (Thickness 2.3mm)

Concrete strength used
for analysis (MPa)

BExisting RC column: =15,
Additional concrete: og aqq=36

PC bar applied strain (epc) 0, 200, 400, 600, 800, 1000, 1200

Axial force ratio n 0.1,0.2,0.3

PC bar applied strain &pc=1000p

Axial forceN =7 +b-D +og (N), b, D : width and depth of the existing RC
column, a5 : compressive strength of existing RC column.

[PC steel bar] 9.2¢, a : 66.48mm?, E; : 201GPa, Position s, : 45mm,
Placement interval s, : 100mm,

[D10(D13) Main reinforcement] Cross-sectional area a : 71.33(126.7)mm?’,
yield strength o, : 364(343)MPa, yield strain &, : 0.18%(0.20%), Young’s
modulus E : 198(169)GPa.

[Column hoop] 4.0 @120, a : 13mm’, o, : 191MPa, p,, : 0.12%
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lateral confinement effect is not expected in region ()
because the steel plate has very low flexural rigidity
impact in this region (the region that is stretched from
the PC bars position to the retrofitted cross section’s
edge (see Fig.4, s1)). Because the tensile force of PC
bars is expected to disperse in a 45° direction.
Therefore, the lateral pressure from the tensile force
of the PC bar in region (b) can be evaluated.
Conversely, the core of existing RC column is
confined by the transverse hoops and the entire RC
column section is confined by additional concrete and
PC bar prestressing, thus the whole column cross
section will be referred as region (c) with same
confinement pressure calculated in the core of
existing RC column. The length ratio B in Fig. 4
indicates the wing wall length ratio (BD/D).
Considering the authors’ test specimen in this study,
the neutral axis shifts towards the additional wing
wall side (around B>0.3) in the retrofitted section.
Therefore, the lateral confinement effect on the
existing RC column cross section become ineffective.
However, it depends on the level of acting axial force
and the longitudinal reinforcement ratio py (pg=2ai/(b

Cross section division Nunber of
1|2| I?i 0I | strips N=40
__PC bar
——= n=2row
I~ Additional
— concrete
Longitudinal
steel bars
‘ ‘ \ Hoop
@/ Pl® \(© PPL@  Pcba
s St I\ n=2row
I ,BD‘ D ‘ ﬁb l |\ staggered
PC bar ‘ ! | \ shape
n=1 row [ : - Li
| M‘ %
®  n=2row *® | © .
: i S .
L e .
| kR
. ‘. — | =
] =1
(a) Unconfined additional concrete £D

(b) Additional concretet confined by steel plates
(c) Existing concrete confined by rebar and hoops
Fig. 4 Section and elevation of specimens subjected
to lateral confinement (for FMAM)

D), Zai: sum of all rebar areas).

FMAM was carried out on the cross section at the
bottom of the retrofitted RC column, and the entire
section was discretized to 40 strips. For seismic
retrofitting of the existing structures, the maximum
pitch of the PC bars is assumed to be 300mm while in
this study, the PC bars’ spacing is set as a third of the
maximum pitch (100mm). One vertical row of PC
bars will be justified for specimens with =0.5 and
two vertical rows for specimens with p=0.75 and
B=1.0. The tensile force P of the PC bars is assumed
to be carried as an active lateral confinement pressure
or on the additional concrete by the steel plates and
PC bars. The active lateral confinement pressure o
caused by the PC bars is expressed by equation (4).

o = npP :nEPCsAPC
" BDs, BDs,

€Y

Here n, P, Epc, &, and Ap represent the PC bars’ row
number, tensile force (N), the Young's modulus of
elasticity (MPa), applied strain () and cross-sectional
area (mm?2) respectively. Also, s;indicates the spacing
of PC bars (mm) along the RC column’s height. For
the stress-strain relationship in the concrete of the
retrofitted RC column using SSM, equations (5)-(7)
were used which suggested by Mander et al. (1988)
for the confined concrete. The compressive strength
of confined concrete of existing RC column f'c is
expressed by equation (7), and then it is applied to the
concrete strength across the cross section of the
existing RC column (region (c)).

_ JfoXr
e Xr ()
Ecc = Eco [1 +5 <]]:Z—,Z - 1>] (6)
fe _ 1o (5Y (f_z'>2
" =1-517 <fc,o> +5.88 2 (7)

In equations (6) and (7), fc is compressive concrete
stress, X=ec/ecc, & IS compressive concrete strain,
f'co indicates the compressive strength og of concrete
of the existing RC column shown in Table 1. Please
see reference (Mander et al. 1988) for the meaning of
other symbols used in the above equations.

The additional concrete receives active lateral
confinement pressure from the PC bars and steel plate
due to prestressing of the PC bars. The lateral



21

AN ANALYTICAL STUDY ON THE FLEXURAL STRENGTH OF RETROFITTED RC COLUMNS
SANDWICHED BY STEEL PLATES AND TIGHTENED BY PC BARS

confinement pressure is considered as hydrostatic
pressure (Richart et al. 1928), and the Richart’s
equation was used to calculate the increased
additional concrete strength. The confined concrete
strength of region (b) shown in Fig. 4 is expressed by
equation (8).

flec = cada T 410, ®
The meanings of these symbols are given above.

4. Details of tested specimens

As shown in Table 1, the analysis was conducted
on the test specimens R19-1-PP1, R19-1-PP2 and
R19-1-PP3. The additional wall length ratios of these
specimens were £=0.50, 0.75 and 1.00 respectively.
The height, cross-sectional dimensions, shape and the
retrofitting material along with other analytical
parameters of these tested specimens are summarized
in Table 1. As shown in this Table, the PC bars of
retrofitted specimen R19-1-PP2 were arranged in a
staggered shape. Therefore, at FMAM, the number of
PC bars in this specimen was 7/8 of that of tested
specimen R19-1-PP3. Moreover, the concrete
compressive strength (os) of existing RC column and
additional wall were considered as 15N/mm? and
36N/mm? respectively. The compressive strength of
additional wall of these specimens is the upper-most
compressive strength value of ordinary concrete in
Japan.

Furthermore, we used equation (3) and FMAM to
evaluate the lateral confinement effect caused by the
tensile strain of PC bars on their flexural strength, for
the test results of two retrofitted THW specimens
R19W-5FB and R19W-7FB (Nakada et al. 2020) .
The details and material properties of these two

specimens are given in Fig. 5 and Table 2 respectively.

As shown in Fig. 5, the specimens R19W-5FB and
R19W-7FB were constructed with two stubs, one at
the top and one at the bottom of the retrofitted THW
columns (unlike the specimens of R19-1-series shown
in Table 1), and to apply a constant moment (M =
0.5VH) on the specimen’ top. Where, M: the applied
constant moment at the column, and H: height of the
retrofitted THW column. In addition, the wing walls
on these specimens were one-sided which indicates

138 250

S z
R19W-5FB

® @

® Steel plate | @ @ S
® PCbar |@ ® -
13
® (3¢ ®®
® @® @
s@ i §W"
Additional
concrete [———]
,% 'SSL: Steel plate 0'75D: 1O
S PC bar >
418 408

Fig. 5 Details of specimens R19W-series [mm]

Table 2 Material properties of specimens

R19W-series
No Specimen ) £pe t |Distance s;| Number of PC
(R19W-) (r) | (mm) (mm) bar's layers n
1 5FB 0.55 69.0 1
1000 | 3.2
2 7FB 0.75 50.0 2

b =D =250 mm, M/(VD) =15,H =750 mm, n =0.2, (N =206
kN), og = 16.5 MPa, gg,qq = 39.2 MPa, hoop: 3.7 ¢ -@105mm, o,
Common |=391 MPa, Es =205 GPa, Longitudinal rebar 12-D10, o, =385

details |MPa, E; =183 GPa, PC bars ¢ 13, 5, = 1085 MPa, E, = 200 GPa
and s ;= distance from center of PC bars to the outer edge of
additional wall.

their shape-variation compared with the tested
specimen’s series R19-1-. The test results of these two
specimens indicated that all longitudinal rebars
reached their yield strength under tension in the
existing RC column, while the additional wall was
under compression (when the specimens perform their
ultimate lateral strength).

In Fig. 6, the loading apparats used for loading test
of specimen’s series R19W is illustrated. As shown in
this Fig., the loading apparat is including one servo
hydraulic actuator that applies the acting axial force
on the cross section of the existing RC column and a
double acting hydraulic jack to apply cyclic lateral
loading. It is shown in Fig. 6 that the cyclic loading
test was carried out on specimen’s series R19W in one
cycle (push and pull) at drift angles (R=0.125% and
R=0.25%), and it was carried out in two cycles at drift
angles (R=0.5%, 0.75%, 1.0%, 1.5%, 2.0%, 2.5% and
R=3.0%). The thickness of steel plate was 3.2 mm,
and the applied initial tensile strain on the PC bars was
carried by hand. The measurement in this
investigation showed that a 10004 strain can be
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Fig. 7 Loading apparatus of specimens R19-1-series

achieved via twisting of the PC bar’s nuts within (170
to 220) °. For more details on the test results of these
two specimens, please see reference (Nakada et al.
2020). The loading apparatuses used to test
specimen’s series R19-1- is shown in Fig. 7. As
shown in this Fig., the loading apparatus includes a
servo hydraulic jack and a double acting actuator. But
the main different of this loading apparatus is the
position of applied lateral force on the top of the
retrofitted specimens, meaning no applied moment at
the top of the retrofitted specimens (unlike the
apparatus shown in Fig. 6). Therefore, on the tested
specimen’s series R19-1-, the moment at the top of the
specimens is zero. In addition, the cyclic loading test
on the specimen’s series R19-1- was carried out in one
cycle (push and pull) at drift angles (R = 0.125% and
R = 0.25%), and it was carried out in two cycles at
drift angles (R = 0.5%, 0.75%, 1.0%, 1.5%, 2.0%,
2.5% and R = 3.0%).

Specimens R19W-5FB and R19W-7FB were
evaluated in this study to verify the accuracy of
equation (3) in case of different specimens which was
loaded differently.

5. Study results and observations

5.1 Comparative review of flexural strength
(1) Analytical results of specimen’s series R19-1

Both analytical and experimental investigations
were conducted on the specimens shown in Table.1.

Fig. 8 indicates the bending moment-curvature (M-
# D) relation of the tested specimens obtained by
FMAM (solid line), simplified equation (dashed line),
and experimental results (R19-1-PP1: @, R19-1-PP2:
4, R19-1-PP3:H). As shown in this Fig., the results
obtained by the FMAM is slightly higher than the
calculated results obtained by simplified equation (3).
The variation between the results obtained by FMAM
and simplified equation is due to the determination of
neutral axis position by FMAM with high accuracy.
Because FMAM results a larger lever arm compared
to the results obtained by simplified equation due to a
realistic distribution of stress in the section of
retrofitted column.

In Table 3, the tensile strain at each longitudinal
rebars’ layer is given which is obtained by FMAM.
The rebar’s layers are selected perpendicular to the
loading direction in specimens R19-1-PP1, R19-1-
PP2 and R19-1-PP3. As shown in Table 3, layer 1
indicates the outermost rebars to the compression
edge of existing RC column and layer 3 indicates the
edge of existing RC column and layer 3 indicates the

100
MoNm) [ ] ]
80 ]I' R19-1-PP3 test result}i
60 Hf — R19- 1 PP2 test result L;
0 @] R19.1.PP1 test result\
20 Solid line: FMAM results
Dashed line: results of Eq. (3) #°D
0
0 1 2 3 4 5 6

Fig. 8 Comparison of calculated and
experimental results

Table 3 Analytical results of longitudinal rebars’
strain & (%) for R19-1-series

R19-1-PP1 R19-1-PP2 R19-1-PP3
Layer 1 1.73 1.83 291
Layer 2 1.19 1.36 2.28
Layer 3 0.65 0.89 1.65

Layer 1: The outermost rebars to the compression edge
Layer 2: Between Layerl and Layer3
Layer 3: The closest rebars to the compression edge
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Fig. 9 Experimental strain of longitudinal rebars
in specimen R19-1-PP1(—=pushed load)

closest rebars to the compression edge of existing RC
column. As shown in Table 3, the strain at each
longitudinal rebars’ layers has exceeded the yield
strain of the rebars. The yield strain of D10 and that
of D13 rebars was obtained by the test (D10 :
€,=0.18%, D13 : &, =0.20%).

Conversely, the experimental rebars’ strain &s
relation versus to the drift angle R (&-R) shown in Fig.
9 indicates the rebars in layers 1, 2 and 3 of specimen
R19-1-PP1. In this Fig., the yield strain of each rebars’
layer is shown by the dotted line, and which shows
that the rebars in layers 1 and 2 have yielded but not
in layer 3 (=pushed load direction). The longitudinal
rebars’ strain in layer 3 is lower than rebars’ yield
strain. Vice versa, the rebars in layer 1 did not yield
when this specimen was pulled by the lateral load (€).
The rebars’ experimental strain results were similar
for the retrofitted specimens R19-1-PP2 and R19-1-
PP3. Therefore, the experimental flexural strength
was lower than the results obtained by the FMAM and
the simplified equation’s results as shown in Fig. 8.
(2) Analytical results of specimen’s series
R19W

Fig. 10 shows the relation of confined concrete
strength f'cc and compressive strain ¢ (f'cc-¢) for region
(@), (b) and (c) of specimens R19W-5FB and R19W-
7FB. As shown in this Fig., the confined concrete
stress-strain relation (f'cc-¢) for the additional concrete
in region (b) shows the highest value compared to that
of region (a) and region (c). Because the active lateral
confinement caused by the PC bars is expected in
region (b) but not in region (a). In region (c), the
lateral confinement is expected, but due to the
position of neutral axis in the additional wall side, the
concrete of column become under tension (its strength
will be ignored). Therefore, the confined concrete
strength of the region (c) does not affect the bending

strength of the retrofitted columns. As shown in Table
4, the experimental results of specimens R19W-5FB
and R19W-7FB showed that all longitudinal rebars in
the existing RC column yielded in tension when the
additional wall was under compression. These two
specimens were longitudinally reinforced by 12-D10
rebars which makes four layers of longitudinal rebars,
and the strain of rebars at each layer gone far beyond
their yield strain. In specimen R19W-7FB, the break-
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50 ---- Region (c)
40 T —
30 /\\ —
20 AN R19W-5FB
10 [T Bl o
0 ’ 1 &%)
0.0 0.2 0.4 0.6 0.8 1.0 1.2
80 -
70 | fec' (MPa) L — ~ Region (a)
60 — Region (b)
50 —--- Region (c)
\
40 N
30 S
20 | N R19W-7FB
P/ i i SESR PR
1 &%)

0
0.0 0.2 0.4 0.6 0.8 1.0 1.2

Fig. 10 f'cc —¢ analytical relation of concrete
of specimens R19W-5FB and R19W-7FB

Table 4 Analytical results of longitudinal rebars’
strain g (%) for R19W-series

R19W-5FB R19W-7FB
Layer1 2.19 4.16
Layer 2 1.73 3.43
Layer3 1.27 2.69
Layer 4 0.82 1.96
180 M(KN +m) e
/. .7 S
120 | \ \
\ R19W-7FB test resul
90 [ I I
| R19W-5FB test result |
60 ! !
30 H Solid line : FMAM results
Dashed line : results of Eq. (3) 6D
0
0 1 2 3 4 5 6

Fig. 11 Comparison of analytical and experimental
results of R19W-5FB and R19W-7FB
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age of two longitudinal rebars from layer 1 was
reported (Nakada et al. 2020). Therefore, the
calculated flexural strengths in specimens R19W-7FB
obtained by FMAM and equation (3) are verified by
the experimental result with higher accuracy as shown
in Fig. 11.

The calculated flexural strengths in specimen
R19W-5FB obtained by FMAM and equation (3) are
in good agreement but the experimental result bigger
than them as shown in Fig. 11.

5.2 Evaluation of parameters
(1) Investigation result on the position of neutral
axis

To understand whether all longitudinal rebars yield
in tension in the column of specimens retrofitted by
SSM or THW, the neutral axis position in the cross
section of R19-1 and R19W series specimens was
investigated. As shown in Table 5, the calculated
neutral axis depth in the retrofitted section by
equation (1) is higher than the results obtained by the
FMAM. This is due to switching of the stress
distribution of concrete to an equivalent stress block
(of the ACI) for the calculations. However, compared
to the wing wall length gD of each specimen, the
obtained result by FMAM is smaller. Therefore, it can
be understood that the neutral axis is within the
additional concrete. Moreover, it was observed that all
longitudinal rebars in these specimens acted as tensile
reinforcements. However, the experimental results of
R19-1- series showed that the rebars did not yield in
the third layer of rebars which were close to the
compression side of column. Therefore, it is necessary
to investigate on this matter in the future and evaluate
the parameters’ effect in detail.
(2) Impact of initial prestressing of PC bars

FMAM was used to determine whether the applied
prestressing force by PC bars has any impact on the
flexural strength of RC columns retrofitted by SSM.
Therefore, a variable applied initial tensile strain on
the PC bars (0, 200, 400u, 600u, 800, 1000p and
1200p) was considered. The concrete strength of the
existing RC column and additional wall were set to be
os =15N/mm?, g add=Fcade=36N/mm? respectively,
for evaluation of PC bars’ prestressing impact on the
ultimate flexural strength. To determine the
correlation with the experimental results, the same

Table 5 Comparison of neutral axis and wing wall
length D of R19-1 and R19W series

R19-1- R19W-
PP1 | PP2 | PP3 | FB5 | FB7
Neutral Analysis 334 32.8 28.7 49.6 43.9
axis (mm) | Eq. (1) 458 | 434 | 433 | 700 | 618
BD (mm) 88 131 175| 138 | 188
o 200 —C—p=1.00 Ap[r)lied PC
< ——p=0.75 | bar strain /..
o 15.0 |—o—p=0.50 for the /P,
O FBS specimens [ 147
< —e—FB7 Dl
E £ 100 >4
£ AP
¢ 50 A L
’ M
o /
s 00

0 200 400 600 800 1000 1200 1400
Applied PC bar strain & (p)
Fig. 12 Drive-side pressure from PC bars
at each initial prestressing
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Fig. 13 f'cc-¢ analytical results of concrete
in cases £ =0.50 and 1.00

additional wing wall length ratios ($=0.50, 0.75 and
1.00) were considered for the specimens in this
calculation. As shown in Fig. 12, the active lateral
confinement pressure by the PC bars is given as o.
The specimens with additional wall length ratio
Bp=0.50 and B=1.00 have received the same active
lateral confinement pressure by the PC bars. In
contrast, in specimen with additional wall length
B=0.75, the PC bars have slightly higher active lateral
confinement pressure. And in specimens R19W-5FB
and R19W-7FB, the active lateral confinement
pressure about 10-times higher than that of series
R19-1-. The most common reasons are that the
diameter of PC bars is larger and the spacing is
smaller in series R19W-. It was apparent from Fig. 12
that the active lateral confinement pressure by the PC
bars was around ¢;=1.5N/mm? while applying 1000u
strain. Because it is approximately 3.0% of the
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additional concrete strength (36N/mm?). The relation
between the applied strain ¢ and the associated
confined concrete strength (f"cc-¢) is shown in Fig. 13.
As it is shown in this Fig., by increasing the value
¢ the value f’cc increases.

In all test specimens (R19-1-PP1, R19-1-PP2 and
R19-1-PP3), the focus was to determine whether PC
bars’ initial prestressing force impacts the flexural
strength of each specimen. The M- gD relations
which is the result of flexural strength analysis is
shown in Fig. 14. As shown in this Fig., the impact of
PC bars initial prestressing on the retrofitted test
specimens is significantly small. However, the
analytical results showed that if the initial prestressing
force is not applied on the PC bars, then the flexural
strength drops suddenly at around 1.5 ¢ D. The reason
behind this sudden drop is that when there is no initial
tensile strain applied on the PC bars, the confined
concrete strength f”cc exceeds the peak value, and then
a sudden capacity drop occurs (See Fig.10 region (a)).

In this analytical investigation, the concrete
strength of existing RC column and additional wing
wall were considered as g =15N/mm? and og agd=
Feada= 36N/mm? respectively, and the shape and
arrangement of PC bars were considered the same as
that of test specimens R19-1-PP1, R19-1-PP2 and
R19-1-PP3 (See Table 1). In addition, three cases with
applied axial force ratios (#=0.1, 0.2 and 0.3) were
studied for further investigation on the PC bars impact
on the flexural strength. The corresponding results are
shown in Figs. 15 to 17. Although an increase in the
flexural strength was observed proportional to the
increment of axial force ratio, but the impact of PC
bars’ initial prestressing force on the ultimate flexural
strength was low in all cases.

However, the initial prestressing has a certain impact
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X 40 ) i T

Z Solid line : Initial prestressing

0 Dashed line: Non-initial prestressing
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3
¢-D
Fig. 14 Comparison of M- ¢ D relationship

with and without initial prestressing
under experimental conditions

on the deformation ability of retrofitted RC columns.

In Fig. 18, the impact of PC bars’ initial strains on
the neutral axis depth is shown for three cases with the
axial force ratios (#=0.1, 0.2, 0.3) and wing wall
length ratios ($=0.50, 0.75, 1.00) respectively.
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Fig. 15 Comparison of M- ¢ D relationship
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As shown in Fig. 18, by increasing the axial force
ratio, the neutral axis depth increases. In addition, it
was shown that greater initial strain of PC bars causes
smaller neutral axis depth. This is thought to be linked
with the confined concrete strength fcc (see Fig. 13).
However, as can be seen from Fig. 18, when the initial
strain of PC bars exceeds 600y, the regularity of the
calculation results of each case is slightly disturbed.
Here, the confined concrete strength in the region (b)
and the strip width in FMAM are thought to have
influenced the calculation results. Even with the
smallest additional wall length (5=0.5), the neutral
axis became fD=88mm which means that the neutral
axis depth lies on the additional wall side (within gD,
£=0.5, D=175mm, gD =87.5mm).

The impact of applied initial tensile strain of PC

bars on flexural strength was investigated for three
cases of specimens with different level of axial force
ratios (#=0.1, 0.2, 0.3) and different wing wall length
ratios ($=0.50, 0.75, 1.00). The corresponding results
of these calculations are shown in Figs. 19 to 21.
These Figs. show that the change in flexural strength
due to the applied initial tensile strain of PC bars was
significantly small. These Figs. also show that the
axial force ratio n increases, the flexural strength of
the retrofitted RC columns increases.

However, the results shown in Fig. 13-21 are
partially listed in Reference 19 (Inaba, et al. 2020).

6. Conclusion

A calculation method (FMAM and simplified
flexural strength equation) which considers active
lateral confinement pressure due to the applied initial
tensile strain by the PC bars was developed in this
study. Using this calculation method, the flexural
strength of an existing RC column retrofitted by SSM
can be determined. In addition, the yield state of the
longitudinal rebars in the existing RC column, the
neutral axis position and the impact of applied initial
tensile strain of PC bars on the flexural strength were
studied in detail using FMAM. The results of this

study are concluded as follow:

(1) Considering the active lateral confinement
pressure of PC bars, the results obtained by
FMAM closely matches the calculated results by
simplified flexural strength equation.

(2) All longitudinal rebars come under tensile
stresses due to the position of neutral axis in the
additional wall side, and the calculated results by
FMAM and simplified flexural strength equation
verified it.

(3) The experimental results of the test specimens
(R19-1-PP1, R19-1-PP2 and R19-1-PP3) were
lower than the results obtained by FMAM and
simplified equation. Because only layer 1 and 2
of longitudinal rebars in the existing RC columns
of these specimens reached their yield strength,
and the rebars in layer 3 did not yield.

(4) The calculated flexural strengths in specimen
R19W-7FB obtained by FMAM and simplified
flexural strength equation (3) are verified by the
experimental result with higher accuracy. And,
the calculated flexural strengths in specimen
R19W-5FB obtained by FMAM and equation (3)
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are in good agreement but the experimental
result bigger than them.

The results of investigation on the initial pre-
stressing force of PC bars showed its lower impact on
the flexural strength. However, the PC bars function
as separators of the steel plates, and help the steel
plate, additional concrete and existing RC column to
achieve the required integration. Further investiga-
tions on PC bars’ diameter, spacing and the level of
applied initial tensile strain is suggested in the future.
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Estimated effective permittiviy of cumulonimbus clouds and rainfall space
for MHz band electromagnetic waves

NANBU Yukihisa

The method of calculating the electrical characteristics of cumulonimbus clouds is an important issue from

the viewpoint of meteorological forecasting and disaster avoidance. In this paper, we assume cumulonimbus

clouds and rainfall space as discrete random media and try to calculate the effective permittivity for MHz

band electromagnetic waves. In cumulonimbus clouds, ice particles such as hail and frozen raindrops cause

lightning due to friction in a strong updraft, and it rains heavily.

And this paper shows the numerical

examples of the effective permittivity of the cumulonimbus clouds and the rainfall space, and investigates

its validity.

1 FL®IC

FEILEPHREMOE T2 ESNROEE HED
BAFIL, BRI L2V YV IEMERIAL -GS
FHEPORE D 72 D DEARBAFE OB > 0 BELFET
Hb. ZHU7h, BE, FOFEROES RO
FHRARE (70 X LHE) h2aik L T &7/ ERE
IZHEU B RIS DR T 2845 (depolarization)
L, TOMREU DREMPED BN L, BEERIIC
M BHEAED ST WD LB, KEBEFREDE
HiZWSNE L —&1%, FEILECHRREAKE R 5D
REHEDERZ WS 720, @E, 1 27 0FElE
DEABEDBEENHNSNED, #iEFYXLTF L
Y'Y a VGER FM 7 VA HGE /R ¥ D MHz & DKW
JAE D BRI REELE RN MO 2 E#T 50
T, BT HBICA U B R AP % 5 R Of#AT
TENE, [EEFHIANDIGHAN/FTE 5.

T ZTAMETIE, FEILEPHENEMEzEAL TE
7= MHz # O BRI H» S EiES O B KR % fLiE 9
ZEMOBEFEEZERE LT, 2BOMEYKDOR S
MERENE T VX LEE2IEL, MHz 0O BRI
T 2 EMFABEROEE2RAASL. HILEF TIX
W ERLRROBTERED L D 2KOKAED, B
MOBIZIZKBORE 25 Z 5, FEILEFDKEL
FHAKMNSKIZED X TIZ, DX IZEMAERY
ZAbd %02 BUERNIZRD, TOFERAMIZDOWTHRE
T5.

2 BHERZEREERICEO(EMABXEER

LR DFBEBRLT 2 O WK S WD BRI T X L
HoOFEMBERIL, BERKOLEHILERICEDNT
fRfr X, BRAxRBEESREINTVWS WBL K&
RN EMBFELORERE LT, FEMBKNFMO
ZEMELZ AL EHBELTIELL, HA/MICSIT 58K
ELARNTIZ B R 7% EFA (Effective Field Approximation)[6] ,
A BEAK T O AT % EEELIC RS % EHEL O —
BINZATGEBUZ &Y, B OBELEITIZ S BR
72 QCA(Quasi-Crystalline Approximation)”), QCA IZ
X S ERELIRTIC B mfﬁmﬁg%%ﬁﬁﬁitbf
MORALZ2IZdD, JOEEE LTBIETH S
QCA-CP(QCA with Coherent Potential) 1, 2L, &
FRIOB ARV EAZLERILE L D ECIDRALES
HHEL#MNTHE L LT DUR # ( Method for analyzing
the multiple scattering due to particles whose Dis-
tribution can change from Uniformity to Random-
ness) 4Bl 2B 5. WENDHESL, TV X AEEF
DEMFEDOFHR (T —L 2 bR 25 ERK RS
WEB Keg 2RDBZ212& Y, EfMiFER g DH
EREE/D. £oT, Keg Leegld, 7 VX LEEH
DEY T Y — VBB (G(K)) EFHWTITD & S Ik
Haxnz 406,

1

(é("")) = ﬂ—f_—K—gﬁ ;

Z I T, ko=w\/Eomo X EHZEMF DL, ~

Kgff = kggeﬂ (1)

T Kz
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MHz %5 D BRI 5§ 2 ELER DR ZEMOA 3 2 FlisF ELORE

L37—-)EWMmERT.

AfETlE, BEILEHKRCENZERO MHz & OB
BN 2 EMAEBLRORBE2ITS DT, mkgIZH
1T BRERKDR DY A X, BREBEOEE N IZHA
THH/IZNE L, ZORRIZEBHEADHEL /N
WA LIRETS. £oT, M1IZRTEIIZ, TV
R NERE 2R T 5P kOk %, B dm], HFH
BRe, OFEMARIKE U, BAKREY D OFERKD
B%BUE no[ffl/m®] &3 %. ZI T, MHz # DB
R B AKDHEEERIY, FEEEHS 80 FRE TR
RERBIZG LTSRS W ermonTHH 7,
KDHFEERIIIBETHLZ AN T NS [T,
P> TARRETIX, KOKRET THRMHEITZRHEIE3 0
5 80 DRI TLAEERME(MT 5 LIKEL, FEXKKE
HFER e, 233025 80 DI TEALT 2 MK FER
BRedp, 51, RBEIZBVWTIR, BREHEL2FE
Key, BUE pg DPEHZEME L, ZOLHDFEER
BRAMED THIZOME, T72bb, BEAAETICEER
ROMAEEDN HD 2EETH BB LEEE (fractional
volume) f = ng{4n(d/2)%/3} %, f <K 1 TH2HE
EZEDIRS Z iz B.

L d |

< > =

| 5 EEIRE = BMmZE
WE = FEAR

BHRROBFROEE

LTy Gt

2 . Eo

1. BRZEEOKEEET IV

ED LS REEBETNIZEWT, A > d DERE
BoRflz @S 5 &, BRikIz & 2 BRIEOBELIZL 1
J—8E O e LTl k> Z e TE, SMiAE
R g = K% /kE OBEERIZ, TOEHIZHWLN

SEWILMBTEIZIGCUTUTDO LS IZ5EZ 60D
EFA[61[7]
: 3(er — 1
cr=1+ 250 @)
QCAlM
e, —1)f

et = G - DA f) ®)
QCA-cpl7

gt = 1+ 35eff(€r - 1)f (4)

et + (er — 1)(1 — f)

DUR ¥ 4

Eeff =1+(6r—1)f+
(5r — 1)f[1 + (51’ - ].)f][&e — (51‘ _ 1)] (5)
{(er—=1)+3[1 + (er—1) fIH{ee+3[1 + (ex—1)f]}’

[/d/2<—exp 2/02)]>dr, (6)

= (7)

S| |

ZZT, DURKRIZBWT, a=a, =ay =a, 1, FE
IR D , y, z HEADFHAME, 0=0, =0y =0,
&, FERKE TEREE o THRERICEE L 72REH
SEFRANDINELZGEEOEHERFETHH, HI X
DHEEFEELTWS. LT, f<1 O/ ok
Eolaxl, fx1 (BRH) ODLE o/a~0 DR
2R (7) TRT. ARETIE, FEELEFORERZEM %
DIFES DT, f<1 DERBETTIE, DURED e < 1
Bz ehn, RG)ICBWTIE e =0 ML
T, SMFAELORERTTD.

3 EBREEICES{BREEOETIVIE
WE2RITEL LT MFKE (1 KFEBEKE ; B
¥ mm/hr )| RESHVWSNEM, M2IZRT LD
2, TRERSEE (B2 —ERIZRE- 72 A 1 RefEIpe
DNz L ARE L THRE L 72K E ; BALIE mm/hr) |
X (10 2MEEEKE (10 SEOEREIZES 72KE ;
BAE mm ) | 2E, BNOBEEZRIELHVS
n3 B, 1 RO RKED 100mm 2B X 5[,
KEMDAKFE 22588, 0 1EREOFTIE, BE®R
ET 100mm 22 AREHHFELTVWD I L1 H
5. TNHORIE, MEFPRRL —KXRE2HWT
T izlEI NS Ol o, BEEIZEII TS
LIFEZIZL WD, AT, ISR EWIHBRET
EH5HDL UTETIMLLEIHEEZED S.

150 25.00

PERRGREE
R [mm/hr]

16.67

104 ARk E [mm]

(R [mm/hr] + 6)

|| BAkE
v (15 R K ) 50(--
|| R ’ (mm/hr]

0o
w
w

2. MErERE & EFEREDRR
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ARTIE, BREMDOETNVLEZITS DT, [FEMRE
L ZEDWT, BAEREYZ D OKEDPOWHEDOZE
%Ko, BFHME Rimm/hr] & HiEOKRELAE
£ fLOBEBRERDS.

SIZART LD, 1m x 1lm OHELEBEAN DK
2E25. Wi GEEAR) OB TEEL. v[m/s) &T
%&¢, (Im x Im x v[m] ) m® OZEMFOFEDOIMRE
M1EOKEL %5, XoT, BFEE Rlmm/hr|
THHHED 1 EORENREIX

(fﬁgg%ﬁﬂ)[mnq4==(fﬂ%;gﬁﬂ) X 10-0[m/s]
THADT, lm x 1lm OBELFERBAND 1 #HE OEEK
B, ERX& Y (Rlmm/hr]/3.6) x107%[m3/s] &7 5.
—%, MEERdm], FEXee) DHETER
ROFEBIKRE L, BAARELY 2 OFEAIROEL
% no[ll/m3] T 3L, WOBEIEY L.

(1x1x v)[ms] x (o) [@/m?»]x‘*_”(_) [ /{81
= (R[mm/hr]/3.6) x 10~ [ 3/s] (8)

ZIT, BEEEER fIF, BAEBEPICHTEIC L 5K
ENGD2EEL 05D T, EXLD

_f:¢m-%;(g>3=:{5@%%%gﬂ}:xloﬁ (9)

b, £oT, MEOKRBEEER f 1%, BEWHRE
R[mm/hr|, M#O% FHEE vlm/s| BoBHINSD.

IW@étUwhmg

/ o ]) [mm]
// /// / 3600

3. BEWEEsERE

e iy

IIIIII v [m]
1.[  EEOETEE
E U [m/s]

FATERSEMTRCE $575

4 FEH
M4z, BARTERID > 5MEWEE Rimm/hr]® (2
BT DEMBER cog DEMEBIZRT. BB, eg~1
TH5DT, BhEHIZ, BRNEHROFEROFS L
UT beet = €ef — 1 2R U7z, HERMEIX, WHEE
ETWALL A ERKROER %d_qmmaﬁiu
ZTDLEDETHE (BME) 1Fv=Tm/s] LRE
U7- Bl W 0ZFEERIZ, KIZBWT 3.2¢0, KDIR
BET80c0 & LT, ZOHFATHEERINE(T S LK
FELUTEHER2fT-7211. 227, 2TOHETDEE
FERIE—HL, HHE L, FBEMMREDL 400mm/hr D
THho>ThH, BMEZERD MHz # OBRIZNHT 5%
fHFEERIIFEEINS L, BV TIVER EFA OF
EFERTDHETHLTHEI eDREINF. ZDZL
D, BERZEMPRO MH z % O BRIFEOBELERE L,
BIAZEBELLERTHELLEZONS.
WRD7-0, K512, FEERKDOFEES 80c), E
B%d=3mm] T—EL LT, RELHEXR f 241t
X5 ED EFA & DUR I & 5 Efi;EE RO KA
flz "3, DURICKBBEERNIE, BASEMELOY
BEEAZEEANTH Y, WHEOMIZENRVRIT
WIRTAZ EBEL TORLD W RER MRS 72 5. A
FEH 400mm/hr TH->TH, WHOMIZEILA HI
FZEHELTORLDPAIEETH H, FMAELORE
IZIZEFA DBEXNTHATH S Z L WHERTE -,

( ) 1071 MR aikEE
5.0-05 ‘
DUR : | | '
EFA, QCA QCA CP e e (66.7 mm)
L“%fﬁa“ ” 11400 mmjhr
P31 20 | USRS USRS SE—— S0 T Lo
[T 300 mmihr(50 mm)
N1 oY | RSNt SRR % SESNERNNERS I <P R
—
|
@
@ /hr|(33.3 mm)
I
B 20608 | ifoi o
© B )
&) ; "&Eﬁ:ﬂhx i /hrl(25 mm)
: : |
,
! -
i hri(16.7 mm)
1.0E-05 |----- e e e P
1 H H
i FARTRRREE o h ‘
ki : ~(8.3 mm)
o — i | é
K e— ; : ; » 7k
0.0E+00 - . . d ‘
2 0 4 8 16 32 64 |
3

80
KHF (FERER) OLEEE : &r

B4. ERZEEOEFMFER
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MHz 3 D BERER I 5 2 BELE R O ZE M OF ¥ 2 Sl BEORE

BEAROBRMEEE: [

1.0E-07 1.0E-06 1.0E-05 1.0E-04 1.0E-03 1.0E-02 1.0E-01
1.0E+01

i

4L 1.0E+00
: i

N

<L 10601

| -
BERTGHEE ZI400 mnvhr #84 et 1.0E-02

Eerr — 1

F 1.0E-03

E 1.0E-04

58 eff

E 1.0E-05

L 1.0E-06

BEEAROLLEEER : £r =80 (—&)

1.0E-07

M5. FEAROGREAX: [ L EFMBEXRDEL

MR OB TIEHD 55, BE, FEEIZHVEE
KOS ELFROFHAEE (5 VX LHHE) h2E
LT E - ERIRITE U 2 REMFER D DRFAADE
SNTW3 Bl ZDFET 2 XEMBRMNE, T~
XLHEF TR ZERELZE VIR L 2D SEKL T
E7-8ELE (SFS K ; Successively forward scattererd
wave) 10 2 SEUBHTH Y, ARTHL EIEH

I EoT, REMBRADOERRLEATES TV
LEEOEFARBO NS, EoT, BREMEEH

LT &7 MHz # D EBRIFIZE U 2 R EREK D OE
E, R, MHz HOBME THAMET X NLT L
Y'Y a VGE OB, BEALECHENEM 2L 7
BRIZAE U 2 RERER D OB ORADBBETH 5.

5 &

FEILEPHREZEMOBEET VL LT, ZEOME
RKDRI D SR END T VX LRERIKEL, MHz
HOBMIKIINT 2EMBEER g DREZITV, %
OEEHIZ R U, TORR. 7V X LEEOEMZE
BRIY, BRELRLVOERTH-oTHEZORES EI3IE
HIZNE L, WEHOEELAR IZFT AL ERILLET
BN EERLE. ZOZk LY, EMFEROEE
2%, B H 2 EEELIE LA & &b 7= R R {8
(EFA) Z&2HEERAVEMTHD I 2R

SHROFEL LT, HILEPKRWNEMEZERLTE
T BRI U B R AERIE O BUERRNT & EBRIZ X D%
AT SN,

BEE
AIFFRDETIZH-D, THRE - THEEZ NN
TH D FTINKZRELBIT : LB RH

LEY. Ko —iEik, JSPS BHAE 18K04187 D
BhEkiz X 5.
S ik
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Extension of the sum formula for power of natural number

MURAOKA Yoshinori

n

A sum of power of natural number, Y" k" = can be formulated in terms of Bernoulli polynomials. In this

paper, it is shown that a sum of power of arithmetic sequence, a+k-1, (0<a=<1), can also be formulated in terms
of Bernoulli polynomials.

I IC®I
AECROFEHITFOFED -S> THDIHERERBICBW X, AV VEHAEFCTREISNLEZMA
VB « P—~ %SNS RANINVN=T VHO TH{H " 2RO TR b, 20k X,

TS, 1=(=8)"+ =S+ D" +(=S+2)" +--+(S-2)"+(S-D" + 5", (1)

DOFDOFHENKEL 725 [1]. S BIEADOEHMDOEASIX,
N
k=
k=1
Z2DK (n XBERE) OofMOAXEHAWTHETES., GHEBIOEHHEAKRIIBW T, & ©of
i, K" EFTCoMmoAREAWTIEHER T S[2]. —FH, (FEOHRE n KT D K" O FIL
Bernoulli ZHEAXZHWTHERT Z LR Tx 5 [3].
MZIIBWTHNLAAE UV AEFHEDO KT S S ITIEAOEEMEIE»Y T gL &
xh s,

0o | =

N N 2
N(N +1), Ek2=%N(N+1)(2N+1), Ek3={%N(N+1)} oo (2)
k=1 k=1

0| =
N | W
SRR

DEHL LD ENTEDL. FEHEAELIZH LT (1) KoFfzRkdDd L, 9"NHS"FETOM
THHDOT n PHEHOLEITET 0 L7220, BHEoGAIT 2) KXRofmoAXE2zZ20FEEFEZD
ZEnmeoNTWS, il n=2 oL x

1 (3 (5)° ) 1
(5)4(5)-%5)-+~+S =SS +DES+), (3)

DEIICLTMERDDLZLNTED.
AT, #3la %

ak=(a+k—1)n,0<asl, (4)

WZED, ZTOMEZEZDZ LICE BREICHTI2MOARXDIEELZHALS. 22T, @WXiTa=1
BXWa=1n2otx, TNFNRHEHRED n BB LOEEKDO n FIZHISLTWS. JEE S TZ
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DARICESE, BEEOEAIZG)XRDLICa=1BLWa=120L R/ LR THOFEN T
HT L EMERTD.

AKfEofErkix, TITBWT, Bernoulli #8 KO Bernoulli ZHEAZHEMNT 2. MIZBWT,
LDHXDOFNZAONTEZDZ LTIV FIORARDILEEZRAD. HEZEICNIZBWNT, LHa ik~
5.

I Bernoulli ##HB X W Bernoulli ZHEK

EE 1
Bernoulli 2 B, IZLLFICRTREABOREMEEE LTERIND.
t OB, .,
e'—l_ggt . (5)

— %12 Bernoulli &= RO 2525 E51E, LOERICHIEEO~7n—VU VEBTIXARL, i

n-1
1 n+l1
By =1, Bn=—n+1;( ) )Bk. (6)
ZHWD FRMERTH 5. Bernoulli BDOHEP D WL D ELLFIZ/RT.
1 1
B,=1, B=-—, B,=—,
0 1 ) 2 6

B, =0, B4=-%, Bs=0,

1 1
B,=—. B,=0, Bg=——:, -
" 4 7 5730

A 4% H O Bernoulli #ix BLUSMETXT 0 THY, HEEH OBernoulli 1% B, % bR\ CTIED
LADOENEHIZEATWD.
Bernoulli ZHANXIFLLTFTO LI ICERSIND.
EE 2
n=l 2% LT,

B,(x)= E(Z) B, x*. (7)
k=0

ZZ7T, B 1X6) RNk EZRMEINL TV DBernoulli #TH 5.
Bernoulli ZHEKDOFH DO WL D% L FICRT.
By(x) =1,
B0 =,
B2(x)=x2—x+%,
3 3 5

1
Biy(x)=x"-—x"+—x,
3(x) 5 5

1
B4(x)=x4—2x3+x2——,

Bernoulli A DOMEE & LT, n=liZ 2\ T

Bn+l(x+1)_Bn+1(x)=(n+1)xna (8)
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DR, Q)RITBWT x=0 & L, Bernoulli ZHEADEE (X ZEH NS L,

B, )=8B,,0)=8,,, (n=1),
w155 .
Bernoulli ZENX D X[ [0, 1] ({281 5D Fourier #LEJEBHIX

400
sin(27rvix)
By (x)= (D" 221 +1)! S ,
20+1 ~ (2Jl’V)2[+l

< cos(2mvx)

By (0)= (<! -2 Q2+ 2>!ZW,
LkoThEzBN5[3]. 22T, [20TH5.
Bernoulli ZHA.® Fourier MEEHOMEZICH L LT, (11) XKD

+00 1
Byna@= (D2 Q21 Y

n=1

(7) XEAND L, EOBKICHT brota Bk

(2n)21+2
D'-2-@i+2)

+00
1
g(21+2)=2 E Byy.y, (120),
n

n=1

5. ZOREERHWD &,

n=1

ED zeta Bﬁéﬁﬁ( EZRDODLZLENTED.

m FoXKOILIE
o T,

N N
Eak=z(a+k—1)n , 0<as=sl,

% Bernoulli NI KLV EH T 5. Bernoulli ZHA0MHE (8) KB\ T,
x=a, a+1l, a+2, -, a+N -1,

Lo L,
B, (a+1)-B,, (a)=(n+a",
B, (a+2)-B,, (a+1)=(n+1)@a+D)",
B, (@a+3)-B,, (@a+2)=m+1)a+2)",

(a+N-1)
=(n+D@+N-1".

n+l(a+N) Bn+l

Wxr Mz b &,

N
B, (a+N)-B,, (a)= (n+l)E(a+k—1)n,
k=1

Ko T, IEEINT=FfoX

(9)

(10)

(11)

(12)

(13)
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§a+k )" = Bin@t+N)=8,.(@) (14)
= n+1
1D
HARBOTIT a=1 IZIELTWAEDOTORBIOUH)R LY
N
Ek”=B””(N+1)_B”“, (15)
n+l

E D B, n DNMEEOEA, FEH OBernoulli #51X B AT TRT 0 THDHZ b
B, =0 &720,

jgk” B, (N +1). (16)

Bernoulli 2D Fourier #EEJERH (10) X

Q sin(27rvix)

By = D™ -2- 21 +1) 'El Q@)
L0, n BEEOBE, ThbE a2 OBE, B, 1/)=By,1/2=0THB I LMb, a=1/2 O
L (14K LY

N n
Sfe-t) - el d) o) - ,M(NA)
pt 2 n+1l 2 2 n+l 2
ZRL. FEHEAY Y S XS=N-121k T 0T, EXAED
1
_l n+1(S+l)
Ly, 16)XAELE—FHT D, Lo T, n DEEOGE T EEEAE VI LTHR MO
RKEZHWTHETEZLZZENDMND. —FH, n DEBOHE, T780bb n=20+1 OFE, —KIZ

1 1
Bn+1(5) = le+2(5) =0,

Thod7ed, RLMOXEZHNTEHRETE 2R,

vV £&9

AFHTlX, Bernoulli ZIHEAXOMEE 2 HVW, HARED n BOMEMYIEA a O<as<l), BNE1D%
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Developing Thinking Skills in English Language Teaching: Through Presentation Activities
MURAHATA Keisuke

The purpose of this paper is to summarize the recommendations and reasons for the active introduction of presentation activities to improve
thinking skills in English language teaching in Japan. In recent years, there has been much discussion about introducing thinking skills as an educational goal
in English courses. Therefore, the purpose of this paper is to propose an "English class for thinking" based on the two roles of presenter and audience in

presentation activities.

Keywords: Presentation, English education, Logical thinking, Critical thinking, Concept Hierarchy
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Analysis of Leveled English Classes at National Institute of Technology, Ariake College (2)

YAMASAKI Ejji -

Richard T. GRUMBINE - MURAHATA Keisuke -

MURATA Kazuho

For four years, a leveled education class has been given to 3rd year students at NIT-A. This experimental class
was started with the aim of improving student motivation for English and was later included in the Global
Engineering Project. This year, we introduced another leveled education class with different approaches, with an
eye to finding better ways to teach English at NIT-A. This research shows the importance of preparation for
TOEIC test and the difficulty in encouraging the students of NIT-A in leveled education classes. It was also
confirmed that some of the students won’t use effective online materials to improve their English.
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Construction of electronic application system for dormitories in NITAC

TAZUNEKI Shinichi -

MATSUO Akihiro - NOGUCHI Yoshiaki *

MASAKI Tetsu

In 2014, we built an electronic application system for dormitories in National Institute of Technology, Ariake
College (NITAC). In this paper, we report about this system which enables submitting the form to stay out by
smartphone, managing dormitory student’s lists and sending a notification e-mail to parents.
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Listen to the Voice of “Nature”

— With Special Reference to “Nature” in English Language Literary Works —

Paper Three

MURATA Kazuho

In continuation of my study of “Nature” in English language literary works, this third paper is chiefly
concerned with Tom Jones (1749) by Henry Fielding, which is often regarded as a masterpiece amongst
eighteenth-century English novels. The present study examines instances of “Nature” and its derivatives
(“natural,” “naturally,” or “good-natured,” etc.) in Tom Jones. Specifically, the following topics will be
discussed here: Introduction to “Nature” in Tom Jones (as a continued subject) in Section 1; “Nature” as Giver
and its Personification in Section 2; Aphorisms and “Nature” in Section 3; Tom as a “Natural” or lllegitimate
Child (Characterization through the Use of “Nature”) in Section 4; the Law of “Nature” in Section 5; “Nature”
and “Art” in Section 6; the View of Inherent Evilness in “Human Nature” (through a Dialogue with the “Man of

the Hill”) in Section 7; Concluding Remarks in Section 8.

If we shut Nature out at the door, she will come in at the window. (by Henry Fielding)
(b LEADPBRZFAOTHIOHTORL, HEIFENPLFICASTRLEAD)

L IIC®IT: 74 —NT 4 7IZBITE TER]
(%¢)

TA—NT 4 TORMNR [ FA e Va—r X
(The History of Tom Jones, a Foundling)J(1749) @ g A,
ThbbHElIEOELIED [Eo RMH L
(chapter-heading) ] (Zi% “The introduction to the work,
or bill of fare to the feast” ({EfLDF, T 72 HEED
BRAZFR) Lo R Do TER] B3O T
W5, NET, B (bill of fare) ? A ==— &%
—k? ) EHLTMb R, HEKAT EF (an

author)] (ZOWTORBREWER TIHE D -

AN author ought to consider himself, not as a
gentleman who gives a private or eleemosynary
treat, but rather as one who keeps a public ordinary,
at which all persons are welcome for their money.

ERIZELEZBEAL LThOWITHEREL L
TIEZR 52 FH5METIIR, LLAARE
HOFNEZZDLRETHD, 22 Tldkerih
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ZEETOAD L L725) (p.29) 1

ZOVES CTHRANCAEA 4D “nature” 13 _EFRO THR
SF) . TZBhA (a...treat)) =L T [ARAY (a
public ordinary) ] 7 SRSITHBIND 8] I2FD
bogOPIZRHESND

The provision, then, which we have here made is no
other than HUMAN NATURE. Nor do | fear that
my sensible reader, though most luxurious in his
taste, will start, cavil, or be offended, because | have
named but one article. The tortise, . . . besides the
delicious calipash and calipee, contains many
different kinds of food; nor can the learned reader be
ignorant, that in human nature, though here
collected under one general name, is such
prodigious variety, that a cook will have sooner
gone through all the several species of animal and
vegetable food in the world, than an author will be
able to exhaust so extensive a subject. (p. 30) (FA7z
L [EEVF] B2 [ZofER] TR L/
FAMOBR O - HE) T2 50, FAo
Bikd omtdid, &L THEZTWVHEo LD
MRS LB R T o lzmb o T,
BNz, BITFRE LY, MEShDZ LI
RONTL k9, BlLAE, R A% (PRg) £k
BRSEAOMIZ S, Hix 2B OREZNE L T
WET, ABOBRE —HIRAHT—HEDIZS
NTHHEVITHIRRBREZREEZE T2, —A
DEPEADBMR O & & P DT DB MY % £
MRS 2 EMTE RV L RRIZ— ADIEFE N
COIENBREEEMORLS T2 LT TERNI &
IR HE D TRV Y L)

ZOFIANGGND LT T4 =T 0 IR
MOBR] T72bb TAROARM] 27 —~& LT
ZOERMTERT 2 ZLERHLTWD, 2O
(ZHReE FED TR0 M 22K T 2 R OREE 2 B |

Zo (NFEHEE WD) BHEIZHEVICHH Y Shi
BRI 72 b D TIEZR WD, BOBEITHRANZ > T
Lrw AL N Bl R EOFEM LA BED
D72 &V RGanid D5 h LiLZev (An objection
may perhaps be apprehended from the more delicate, that

L BIHERTICRT DATR L ORI T TEFICLD (272
LAZY y ZIKFEXDEE), F2nl U 72 AAGE
MLEETEFICLDHDOTH D,

this dish is too common and vulgar; for what else is the
subject of all the romances, novels, plays, and poems,
with which the stalls abound?) | (p. 30) Z & %3272
NoHbH, LTFTOXIICHRAR RS

In reality, true nature is as difficult to be met with
in authors, as the Bayonne ham, or Bologna sausage,
is to be found in the shops. (p. 30) (KX, EDHR

AR NM—ROEZRES (OfFE&H) of
WICHLS DT ORELVDIL, N4 I X - AL
Aa—=x « V=t —T%HED)ETROTLDN
LD LFEETH D)

REOBTEHRE LTHLND 7TV ADER L
EAZNTOERY ——UnYEEon s R DR
AIETHRDIRDRO HNRNT L ZFEEWITH
FTET, T 4T 4 B OEZ TIZA Y
IR TBEoBKR] 23 (E) $22&nT
HEHALTVDINDO LS, 2 Ebiz, TZok
PR [ MBS BRO Z & ] O SUITEM
(FEH) L0 b ENETHITHHET DIEH OFHI
£ % (“the excellence of the mental entertainment
consists less in the subject than in the author’s skill in
well dressing it up”) | (p. 30) &b, AT X HIC
HET5

we shall represent Human Nature at first to the keen
appetite of our reader, . . . (p. 31) (Fex DFE DIE
REIR BRI TIIEZ DX AMOEBRAHH L
THED)

M LT, BEIMBOORER Th o - Pa—r K]

2L, AT 4TI o THRARALE Y oA 7 AY
TIEFIIHNETH D Z ERRIELF RO BEHZ D,

ROV 4BOE 3BT O L 5 72— b 5
we have the authority of him who of all others saw farthest into
human nature, and who introduces the heroine of his Odyssey, (p.
175) (FA7=BIZiFfho—E &7 T A D B R & e b ik
CHBELIZ, Z2LTHD [T 2 v&A 7] OLEANAERN
THME RABR) LWV D),

BFEIZOWTITE 10 B 1 #=h 65|75 . READER, it
is impossible we should know what sort of person thou wilt be; for,

perhaps, thou may’st be as learned in human nature as Shakespeare
himself was, and, perhaps, thou may’st be no wiser than some of his

editors. (p. 453) (il &, HRTZME ARTEEO NH) & T~
BHDDIEIARARETH D, LI DH, bLLzbdbleizid
VaA AT AHELFELL BV AHD B G ISET
T2 LRV L, b LM LISy =A 7 AETERD
e &R CRREICES2 D LR WdbTd),
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(ESEL R

18 HFLDOFBED A XV A2 /NG (the novel)] &
IR DT LD LWE A T DT ¢ 7 g i
B9 5, A ) Z/NELOBRIARICEL Bb A 1EE -
HLOHRT, 77 4 — 13— AMERXOFLL A s/t [ =
vy e s —y—1 1719) X L - 7T X
— X[ (1722) BHE LIz, T 74—k U F v —
RY AT 1740 2 2 h — ARIZ L D EERERo
IR ARAA T ZFUTLC—RErE—va v ek
BT T4 —NT 4TI DT7 47 arDF L
WAL (RRCRHIR D Y Fv — R ) iR < Bk L,
FRCKIT D RO R DT7 4 7 v a v 2FEEM
Wiz, 1742 FEOME [P a—8 7 « 7o RL—X] |2
IO AMEOHIEN R LD, ZOELOFILT,
WX ETHELRARZZ EDRVWELD T 4 7
3 v, WERRESE ZAD TEBRIHCE SRR (comic
Epic-Poem in prose)|] #&%& L, EEL W15, Zh
T 74— F v — RV OB L D — A
MERD R Z A L Tidial, AT 538
V= (narrator)] 23A h—U —Z I E TV
ROENR, ZOFEV FEX T (FVoT - F70D) i
52 (the humanities) | (ZF5E L7 ## O H 5 AW
(Z4—NT v THEE RS EHAEE) T, 9F
HIZ TR E- 7= (formal) | FE%H & SUAE B35

E[A123 8> 2 23 #i70 H NARIIAR O TR 2 b DT,

EIEVEED O EEDNDOINE L DX v v T HRMER
DIHNTH D, ERIFLOEAD [Va—E7 - T
F—2] O THEEZRDIAFE P2 LT
1749 EITHR LIZDN [ R b - YV a— X Th D,
MHEEFE D~ v ¥ m 7 (Alan D. Mckillop: 1967) 1%
(ThA g — X T4 —NT A TDOINE
T > TE 7287 A ERT RO T T R
RV Lo TS, T BRI OB, JEARIPOHET
DFEBR LT 4 7 a v OfGm & EREEFEY H
L6 (FE: [Ya—E7] o) | ZLTEHL
TR LI H4EOEE @ 12 (Tom Jones builds on all
Fielding’s skills and
experiences—his early dramatic work, his experiments in
satire and burlesque, his fruitful work with the theory and
practice of prose fiction, and the hard-earned wisdom of
middle age.)| (p. 118) &ib-_T\%, THHD 557
L TR LIZHEORE ] 186 H D L1, Tha -
Y a— A ITBRARB AN AERTH D, B

acquired accumulated

EOEHMA L ZOIELNDEL B3R, 3 Fiz
20 HHACOVEZF T — 2L (W. Somerset Maugham) 73 [t
RO I D—DIZ Z DVES & 25T T = & I3
WIRTH D, 4

ST, [Tha - Ya—rX] Tl RCIHALEFRN
JRTIE DY | “nature” &\ 9 REDMRD CTEMIEEIZHEM
INTEY, ZOEMEHAHS F—T— K (D—D)
LR LCHIEWRWEA S JiEIOFwRE TIE, [
Lo Vg —2 ARV T 207 B &vD “nature”
(b7 TTEAE “natural” 13 73 [F], EF “naturally”
1L 13 [B) (2B LT, T 3HFIDBEREITTHITE
ED=oT, AENIENLSO “nature” OHFIE T
T HMRYIPLL THTZ,

2. 52560k LT TBR] LE20EME
FEEG AN O— N, A—/1T—— (Allworthy)
DOREFNE 1 BOE 2HICHD PITFEANADIET
T FLADOBFETH T, HEBEIARXTHD Z &2
%) o TOARINARET S LT (“all” is “worthy”
[T _CflifEEdH 5] ), #ix TER (DZchh) L iEd
(DZAR) MG DOBKUZAD IR LTSS DL
VN (who might well be called the favourite of both
nature and fortune)] (p. 31) A& L TR SN D,
ZOMBFILEL LN Eaf bl LENIT 20
(bless and enrich him most) | (p. 31) VA9

In this contention, nature® may seem to some to

SR F IR T oY a—r NI RAEEEOE

(0.152) T, MHioboAl Z Tha - Pa—rX] OFET
WZEDMZ) (p.19) EHEFRL, T=PUER] I T< % A b
A =7 Kz DH¥E) WO HIGMRSET BEE) <
2, ZOERNLOBIHATHD AR EER LW (TR
B oAl Gk L),

4 HT Ten Novels and their Authors (1954) ((75)I[1E&ER T
RO+RNH (- F) ] CRESCE)), o 9 fERIZOWTIE
UTFO#@Y : A—271v [EEEmR], A% &—n [k
ERN AV [FVARSAL T4 X [TAT 4>
ReanxXzs—n K], 7a—_—L [RT7U—FKAl A/
TN A (Fve s T 2)) =V —-Tar 7 [’
NE], FA 72X —[HT~—7D5RE], L ThL
A M [iegr &SR,

5 “Nature” DU LT, BMHID “N” WRILFTHE S5
A TiEb, AlEE, HDVIZBROLI) OERINAD B
TWTC, /NCFD “n” HFAEIEE ) Tldwn EBEROEMAIC L
208> TR 2 OIS a2 L &2 3B 2 5, Z O (BX&
% 1650-1750), — A FITRE K UTF TEE D L O HEH )
Thol, ZOFEHLTNWETFXFX FTIIRLFETH-720,
INCFTHE S TS E—EB L TR, 23U\ T
DT XA NOFEET-HLOMRICE D LD LB BN, /)
XLFEORLTH-TH k) 2BRTAMIEE 2 H DL
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have come off victorious, as she bestowed on him
many gifts, while fortune had only one gift in her
power; but in pouring forth this, she was so very
profuse, that others perhaps may think this single
endowment to have been more than equivalent to all

the various blessings which he enjoyed from nature.

From the former of these, he derived an agreeable
person, a sound constitution, a solid understanding,
and a benevolent heart; by the latter, he was decreed
to the inheritance of one of the largest estates in the
county. (p. 31) (Z DT, —HDOANT=HIZIXE
ROBRzZIND - BEbhs b Litien, &
S0, R [BROLH] 13RI S D
VW EARTTZOITR L, & (D) BEOF
FICTELDII o T-—DODME VT > T2 6T
bbb, L, HEIZZOEVMEHRICESDIZ
HEVICHRAIMBEN-T2T2D BID N2 BT,
ZDleo =20 W R BRI ESZ LT
k& 2@ TEabE e b OICLEi Lz & Eb
NDEEL LR, 2O 4o 5 HLETE BT,
Peix, RIEBORWEE, EQWE, Eeim
P, Z L CRERWVLZ FICAN BEICE - T,
PITERCReRDOMPE (BE) DO—>DFkeH i L
LN=DOTHD) ©

Eiosl AT, TER) X N#Ed) & & bicAME
INTW5D, FHE1ETAMOBIR, 77205 AN
EK LES LRNDL, XV VT « 77O
OIS AETE L LTo TER (D) |
~OBERZENSNDEN, I LL<ExDH L, AM
DOHRENEHEENRRSRN-T2bDTH Y,
BMEESN D ENICEFRR S TR OO YT
o IR WHIZD, ZoXolT, ZOEMIZE
“nature” &I FEDORTERNPIEFICZENTHY
(B AR BV ) _&ED) | L
L7enn 2T (OFW) F—212NES] L)
ZEHREFIZE T ST NS,

“Nature” 73 LD EFEE L THEREL . B AN Z
OHBEEICR %6, TAEAR] 28 TAR) ok L
W RIFTEETE L L COTEEN Z O/EL TR L

ELIEBIZRTE 5, UNE 15250 LTOH
SR DB Z N OMZETF T

lo! adorned with all the charms in which nature can
array her, . . . the lovely Sophia comes! (p. 134) (5
X VERP LIS Z R TEEH LD
WZfiniy (P BELEXY 77 A THY )

Here we cannot suppress a pious wish that all
quarrels were to be decided by those weapons only
with which Nature, knowing what is proper for us,
hath supplied us; (p. 230) (Z Z CTRL7Z HITHE 2
FANZMA 5 Z &M TERY, ZUEHHWL A
WERE| X B RN AT B Y TH D Z L &2 T,
FBITHHE LRI TIC L - T (F : Bk
EOREZEE-T) REELDITDHRETEL)

(Sophia says) “I cannot bear the thoughts of being
the cause of my father’s misery.” “He is himself the
cause,” cries Jones, “by exacting a power over you
which nature hath not given him.” (p. 260) (¥ 7 7
A7 HL TERRROEEDFIKNC 25 LIS &

Mz 6] TBREBIVFERTT L] &
a—r X FS, TEHRBMEIZE 2 TWnin %

HIRTANATHETDDENS] )

FRIZiE, EWCBN D 2—F T ARERALH 5,
PRI 5 TGO LWIEREZ HEN - D TH 5 -

from his face descended five streams of blood,

denoting the number of_claws with which nature

had unhappily armed the enemy [= his wife]. (p. 77)
(A DB HINE S = OIXHA O, X
HRPAR=EICHiE () [z s LTRT 728N
(MEDD) DFAERLTW) 7

F7-. FLADOFHEDOWKE — Y v VN AER TR
DEVWETDHHF, BIKICHE Thkhz—H%r
(Susan) OHEETIX -

WCEbD, ZORIZBWTIE, EFITREO R 263
L HEHE L T2,

6 TALK & DM o= T AN G 13 ISCEOER
HIFED 27D ThH 5 5 h, EFIZZOHE AT, v =
A7 AT O [BRIZFTEE (AsYoulike )] oe# VK
LU=V T oEmOBE (15:HF 28 #EiEd 5,

T ZOWFITEFICPEAPEO TR0FERT] (1986 0T L
N4 [36.5°C) 12NER) OfGHIE BV Z S5, OIS
1 M D10 DINETNRT Wik X 512365, K (&
B) Eb oA, ZONETRAT] L) 7L—
AWRHDN, ZZTO [R] 1L “nature” EEXHZ DT EN
TED1EA9,
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her [= Susan’s] cheekbones stood out, as if nature
had intended them for two bastions to defend her
eyes in those encounters for which she seemed so
well calculated, and to which she was most
wonderfully well inclined. (p. 435) (#iZc DA D
TEIIRE N TEBY, £5 THRBZN G 2 43Hk
OBl B &2 BT 5 729D 5 7c > DERE % EX
L TV DERIZ, BV D72 DI 2137 A G
STV DRRTZ L, T st LTI
WICEEO LS FREE R L)

G250 L LToO THR] 138G AMOIET

WT7e <. Nl (K OERICHEDL S, Bl 21X,
T4 IR w7 NH) ANIOHEEIZEBNT

To say the truth, he [= Mr Fitzpatrick] was one of
those compositions which nature makes up in too
great a hurry, and forgets to put any brains into their
heads. (p. 476) (E3FA4B~5 & #ITBRP KR
TT (M%&) ZL6X DB, BHICMAEE A
NLZDENTLESLE LI RKEDOFFHFED—A
ThoT2)

wix, T 7—RA (MrsMiller) OH#FIZIBWT .

BMEES LTV DE N E I L S 472 “nature’

This poor creature [= Mrs Miller] might indeed be
called simplicity itself. . . . to whom nature hath
neither indulged the offensive nor defensive
weapons of deceit, (p. 800) (cf. OED s.v. indulge, v. 4.
“To bestow or grant (something) as a favour™) (Z A
AR NIERIZBMZDO D EFFIN LD
LiZpuv, (g | o L5 e AICBRITE
B x> L) LW HBHAOH DWW
HOREBEZRT TR T2D7)

Z B O NP4 (she or her) T3Zi) 50> /h»

o

NI TE S (2N ThH, ZME T2 50

Xarvorvar b /AT ELARERO T, E
FH0 TEMME ZARLICEK L THDOMNE Sk
HETDZ LIRS TERY) , TO LD flE R
THIZN, Z OVEM TIEM 722y b BB /R % E 2 5
EfYr=— Va—  ROWETHS

This Jenny Jones was no very comely girl, either in

her face or person; but nature had somewhat
compensated the want of beauty with what is
generally more esteemed by those ladies whose
judgment is arrived at years of perfect maturity, for
she had given her a very uncommon share of
understanding. (p.42) (ZD¥xz=—+Ta—V
RTE O FLRBR L TE LWL TR 72D,
BRIZEOXKIMEZ N Gl AbEE L T<h
7o BRI LTZEMRICE LSS D Zii A
HZ—IZBEEND DT, 9, ik (HR)
A (Ve =—) I ER A FME (understanding)
0520 ThoT)

BEETOEANA N LOREIZE TAIR] BEHEE
535

JONES, being now completely dressed, attended his
uncle to Mr. Western’s. He was, indeed, one of the
finest figures ever beheld, and his person alone
would have charmed the greater part of womankind;
but we hope it hath already appeared in this history
that Nature, when she formed him, did not totally
rely, as she sometimes doth, on this merit only, to
recommend her work. (p. 860) (v a —> X%, 4
ESITEEL, BREFVY = 2 Z R ZFM
L7, PRITEBRICZNETICADR I RS
R DSLIRIZ N D— N T, FHOFLKIE T THE
PEDOREEZK T LIz ETHAD, LnL, T
(ZZOWEETH LN R > TN D LA FED T
FE O DR, BRI, BEDEEIEK LIZR, B
bOERE KT S 5 b DI D 72 IR L D3~
THEOIC, ZORM (E: M ADALDIIRE)
T EEDIC LD CiERno )

“Nature” 23X D F7ETEG AW % HAEEIZ & 5N
H2 NI RTTE TR, 2oy O RENTES
2% <, AR—ZADBRLH Y Z DAY TIEHTE
< (2L, UTFD®Z Y g »rTE LI
My ZICEE L TGEIMENS TE) .
ZDORT T arEEZDHEINC,
TRHICHBRIEN OB 25 LIz, —DFES
DOEFIZEHT T TH S -

TER] DAL

I have heard some of these [physicians], with great
gravity, deliver it as a maxim, “That nature should
be left to do her own work, while the physician
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stands by, as it were, to clap her on the back, and
encourage her when she doth well.” (p. 99) (FAi%—
HoEHREZLPREmEAIZ THR (D) 124
EHADHFEETHOETEDLRET, ZOM,
EFITEOMNDIZTTELS, Whid, &R
HFEE O ELRo TV & ZTHELOTEF EEL
WNT, BhET7ET) &nH 2 EE2E&FITLTH
LEBXTNDLDEBMNZZ ENRDHD)

FREOBIE, 31 TAKER LEEOMROL
IROEFBTHD Z ENRBINY WTETHTEA DD,

HO—ODFNE, FHTE (ZINBHE2H & ITA
%) OFE1FEIICHD, ZOEDOFHIZ TADOHIXL
X UITEEICHl 2 50T & 7= (THE world hath been
often compared to the theatre) | (p. 283) &\ ) FLuki7s
HY . ZOBRGOEMERT TAKR Lo, Zhd
e e L COLL T ORI A TR XD -

Nature often exhibits some of her best
performances to a very full house, . . . Let us
examine this in one example; for instance, in the
behaviour of the great audience on that scene which
Nature was pleased to exhibit in the twelfth chapter
of the preceding book, where she introduced Black
George running away with the £500 from his friend
and benefactor. . . . Now we, who are admitted
behind the scenes of this great theatre of Nature . . .
can censure the action, without conceiving any
absolute detestation of the person, whom perhaps
Nature may not have designed to act an ill part in
all her dramas; (pp. 284-5) (BRITEIGIZ 72
STBIEIT L TR ofm ot LY (HA)

DN O LIZUIEHEST L. (hi) ZoZ
LIZONWT—HlEZFT TEZTHIEW, HiED12
ECHRDNE AN CTHKE L2, T2bb,

TI790 + a—UPEORATERAN (b)) ©
50048 FaF Lk 3 2 O 2 Z B3I Lz
HZ, (P 54 IFERE VD ZOKRE
DEEEICAD Z LFrsh,  (TI) 0175
FIFECETH, FDOH U A EERITILEMN
WLZRVWDIE, L L LS BRMELDH 5
LE/TEDNIERZHEL DX 9 IZIFFIE LT

8 [ha-va— X IFAETI8ENLRY, 1 ~6501H
135 (PARTI), 7 ~12 8233 2% (PARTII), &L T 13~18
BETHESER PART ) LWV I RERRIC /2> TN D,

WIRN S Tem B s LIV W)

IDa=—7 gz ABLT, THESK Ex) 2k
DT (God)) & B\ METe LA EH (Providence)
ERIZDO XIS IZbFd D, ZOEBRIFELGDA A —
VIENZOEMOME—EE OO THA 9,

3. 77+ U XAE TEHR]

TRt Pa—2 XN 1Z7 740 X5 (BE, &
A]) OEETHL, bHbAA, H<bbbEEL
DOEEFIHTHZ EH BT (I “allis not gold that
glitters.” (BE< & ORTHAE L IFRELT) 1 p. 322) |
TO—FHT (FEOHEEZIV TR EKETLEXN
HLIADT) TTUFEICEDEOBEIALH S (i
“festina lente [= ‘make haste slowly’]” (b->< D &2
) 1p.359) . S HITIE, BEEOETHICMIR A <
ENDFEY FO—F (ZHEFBIHATIERLS 7 14—
NT 4T AEOA Y D) BEEEER, L
HLRDOWIRNWERIII > TV D 0, @&l » T
EEITR Db DDy (Bl A E A O K
WEMENENFE T D EATORBIZ381F 5 “Perfect calms
at sea are always suspected by the experienced mariner to
be the forerunners of a storm:” (# C D 5E 472 I LHEER
ZREATERRER VTR DAL & FIZE 2 BT
%) :p.75) o ZDOXDRMEROIERDT=D, T H A -
T a—2R] O “nature” OFFE PSR TNL
ET T4 U RAATHIRTE HHBNC LIZLITH < B
R

SEOxE s T 7 (EE) [Z&HIT72 “if we shut
Nature out at the door, she will come in at the window;

(b LIEADBEREZ A OTHOHTOR DL, ik
BNHHRIZASTHKDIEAD) (p. 543) HLZED—D
EEZEKY, ZORBlOa LTI A NIFLIRA Y
v OB, B FIL, FI2EOFH 28T
FLEDLM [0 4 —F 2 (Venus) | A [HEEUW-
A 25 (grimalkin) 3£ LW PEICE Sy S8, Bt
LIRS E oY — REHENT 5, BHLIZARA
IS IIARTH, FHE [mx 0 (e LTo)
AMEEEZEIRE L TREEL TV DO T (still retaining
her pristine nature)| (p. 543), K& Xy RIZ A>T
HIRFTCHARRIEZFHATDHE, Xy FOLROH L
FRAIEBONT D, ZOHEREEN LIRIck~R
LNDHDN EFEOFIHTH D, BIZEE TRV
A, ZOBNFIHCNE & W o T2 “nature”
Thbb AN IZEELTNWDR, [k~ 1
ARAEFRAELLTO KA ICHBIETE 50T
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2N, A BB NITREL B I OWT THER
WZIEBB TR EATIEE VR L, BRI
NTHREIB LEL > EL, ZOHEL- K LA
AL TWARIICH ZOSEIY UIEDH L1
Bbnsd,

oM, (EHICL-STD) 774U XL06%
WL ONETTELS (arT7 7 AMnRonbd Lo
LUEDOSIRET LN, TSR 4FITH D)

To say truth, nothing is more erroneous than the
common observation that men who are ill-natured
and quarrelsome when they are drunk, are very
worthy persons when they are sober: for drink, in
reality, doth not reverse nature, or create passions
in men which did not exist in them before. It takes
away the guard of reason, and consequently forces
us to produce those symptoms, which many, when
sober, have art enough to conceal. (p. 219) (H 3%
SAE WD SHEETRY 013V ADHEE ORHE
ETHMIRZRATH D, L0 ) HE— R OFT R
EHolb DR, SO Db BREIE, FEEE
[ZiE, BR (FfE) 20isE0 2 L3 L,
BHDHVEZINE TITAFIE LD o Tl LW &
ERIZED T L o2 &b L, fOEIXERE
EWV S A I FER. < OAREED
RHZITIG TR LT D k& ek 2 R 2
EERERS LTNDH D)

All these (= “invention” and “judgment”) use are
supplied by learning; for nature can only furnish us
with capacity; (p. 425) (ZD Xk 572t (1 : Al
HRAHE ) T8, T (RS L) 1TkoT
PO THAEEN LD TH D, LWV H Db BRITE,
HICITRE) (BE) LR 5 Lix el
DIZING)

nature having wisely contrived that some satiety
and languor should be annexed to all our real
enjoyments, lest we should be so taken up by them
as to be stopped from further pursuits. (p. 619) (B2
EEHICY & D FEOf L EENH 5 W HBED
ERINAFET D EHICTREEEDS LTV D, Eh
AN EHRDEBREIEODTLEIIFEEFIC
o TUENWT 20 HTH D)

In short, imitation here will not do the business. The

picture must be after nature herself. (p. 648) (%1
IZE I, BRI v, Rl E R
ZDHDIZPEDLRTIUTR B 220)

BIFA “naturally” & L COFEHLH S -

Young men of open, generous dispositions are
naturally inclined to gallantry, . . . (p. 144) (JEFtD
RV, ERRKEOEFIIER (EENRPBHIC
L) Zthicxt U CEBAREN2H D)

Uad TARIO (human)) &5 AR OSWE TH
K IZOVTORRTH S -

There is, perhaps, no surer mark of folly, than an
attempt to correct the natural infirmities of those
we love. The finest composition of human nature,
as well as the finest china, may have a flaw in it; (p.
93) (FA7=H A ET 2 NEOBRE (EEhR2d o
D) RREEETLHRMEIEBNREERDHD
FRZLMIZRNTHA D, REDHKEZD
AHOBER (A TExb, REOBE L [H
Bz, 2o Eo0 HiE (OUE., KA |
DD LNRVDIL)

However elevated their [= heroes’] minds may be,
their bodies at least . . . are liable to the worst
infirmities and subject to the vilest offices of human
nature. (p. 440) (FEHEOIEMN EARIZKELS B
AHEbH, TOREIFIDREYL (FIE) ARO
BROFEOFH S ZBND Z L7 HbHIT
ZHEREIZR W v )

FRLOBIHIZEEY Rl LD THIOSC (narrative) |
MBETHDHMN, B AMD 255 (dialogue)l (2%
EEEZRNIROED HAE] PR L TL 2,
WX, VY7 74T OFfEAF— (MrsHonour) 73 (k
LEREBEREZRD) IR LIZHED Y 3 —P DR
TV —OHFRLORI 2T L 5HEOFIZA LN
5

when wenches are so coming, young men are not so
much to be blamed neither; for to be sure they do no
more than what is natural. (p. 170) (F\W\ &3 & T
LM 72> TOARRIZIX, BB HZARIC
FHEINDIRETITRVDOTT, W) Db hE
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W BEWVWBEEEHICERR I LERDHITEE

RODOTTND)

DA F—LHEDOFH TARRZ L] FkOET &~
a D N AOMER - A E LIRS B o TL
éo

WOBRIZ, A— VT ——0 o7 ) 7 40
BIifil) (2 7 7 A T ~DEEIZOWTitiad 55
mNHETHD

“To admire, to like, and to long for the possession of
a beautiful woman, without any regard to her
sentiments towards us, is, | am afraid, too natural;
but love, | believe, is the child of love only; at least,
I am pretty confident that to love the creature who
we are assured hates us is not in human nature.” (p.
783) (ELWIMZEDFRR, 4FZI2720, £ L

THEED I L LICHTIAEELIFE—YhEDbTIC
FIIANEI LT A LT EVICHLEHRARZ L

TRV EE S L L, BiX BMET DI

BNDLDOREFEND DR, Vi & bFIT

fE[ELCVWDD, BoZEEATHD LidoXx V)

Do TCWVWDHANEETLHZ LI AMOBRIZIE AW
Lo L)

BURZRNZ L, ZosIficix TESR] & TAMD
HIK) OFLWEAR OGNS (it T TER) ©
FERET (O)F) OkvZ v ar4:pp 9-1125H)
A (BAEOEND L) HBIE ClERy T
HHDIZHK L, BE TR AR THS VD
%ﬁ%)hﬁﬁﬂé

4. TERRE] L TO A
BN ORI B

INETRTEEZABEINDG HHREETENR SN
b LARWDS, ZOEMICERGT D8k % 72 Ntk
1L “nature” & Z DIRAEREIZ L - THIG S H1H
mdH 5,

FIZIX, =T =T —|[ZOWTIILLFD X H T
s

TER] DO RER

Allworthy was naturally a man of spirit, (p. 246)
(=N T =V —I3EENBREHICKEDOH DN
72572)

He [= Tom] knew the nature of that good man [=

Allworthy] to be so averse to any baseness or
treachery, (p. 190) (h AiFflOFEAN (F—T—
Ta) OB (HH) BBy SREEY
ZIEEITHE D Z L& RS TUe)

F—=L T = —NHEOy RN
D b LEIERLIZEORE T

BN TV L HRA

He stood some time lost in astonishment at this
sight; but, as good nature had always the ascendant
in_his mind, he soon began to be touched with
sentiments of compassion for the little wretch before
him. (p. 34) (FEIZLIES < ZOXFITTERA KD
KTEHR LTV, ERLRWEHEOLT

EREEDDDIIVOHDI L ESDT, T
ST H OB O NN A TEEC R D% § X 14
BH7z)

WiZ., RADKIEDEBNY 774 TICHET ARG T
HbH (A—NT ==L LD X D ICHET
%)

(Allworthy says) “her [=Sophia’s] good nature, her
charitable disposition, her modesty, are too well
known to need any panegyric: . ..” (p. 778) (i D
ERHE, BERVEED, EARIIIHED
WCHHARDT, WRHBEFRONEL RV E
72)

r ADFROYPEE 73— K U v IZHOW T THId 3
TUTOXITHIET 5

He [= Partridge] was one of the best-natured
fellows in the world, (p. 71) (i3 = Ot THREIC
H#R GORV) WEOIED— A7)

EFEILOD

as he [= Partridge] was by nature indolent, . . . (p.
89) (WA ROBIHAIZTeDT: » +)

IMEHRD N L T Y 7 4 VDOFREHET AT » 1 L
WZOWTIT

He [= Thwackum]was moreover, . . . somewhat
irascible in his nature. (p. 227) (OED s.v. irascible, a.
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“Easily provoked to anger or resentment; prone to
anger;”) (T IXEEIZB WV QW HFifEREH 7. -
77)

Allworthy . . . knew him [= Thwackum] to be proud
and ill-natured; (p. 821) (A— /LU ——% (H1#§)
W3 E 8 CHERRDSHN T & 2 Fn > Tuhie)

F =T — =D T Y 7 4 L2 DONTUT

his [= BIifil’s] appetites were by nature so
moderate that he was able, by philosophy, or by
study, or by some other method, easily to subdue
them: (p. 245) (I DOARREHIERE (F : LZPEIZHT
WS D VIEMERR) 1TEEROE &L CTHHIED
HDHHLO FERLD)) THoOLOTEERLEESLH
HWEZE DD ITIETEGITIA D Z LR TET)

Z CORER] “moderate” DEHIZIZT A 0 =—
mﬁﬁﬂéo
ZIhBiE, EALD N LAOMEKEEZ THIR)

RIS THIZW, 3B T2 XD Hiosg) 128
TOXIBRIENRHS -

There is a certain air of natural gentility which it is
neither in the power of dress to give, nor to conceal.
Mr. Jones, . . . was possessed of this in a very
eminent degree. (p. 605) (&KZED I TIEHEx 5 &
bETZEbTERVARR EEhRPEH0)
EHES (R LW BLFEOTREKANH D H D
72, YVa—r AR (b)) 13 (Pl B
A LTWe)

this Tom innocently improved to better advantage
by following only the dictates of his natural
gallantry and good-nature, (p. 144) (cf. OED s.v.
gallantry, 5. “Courtliness or devotion to the female sex,
polite or courteous bearing or attention to ladies”) (Z
(Y7747 &IV DES) & bA
EENRBOORVECKT LB X L ER g
DT 5 EEIATENT D750 TS BITENL /LY
AR U b A S 72)

ZOEHIT, EENZenbo HEHEZ (gentility)] <°
[Rxgh X (gallantry)] D727, FAHET 5 %<
DN FRZLHME) PR E N2 D D HURIEA D,

7
Iz

T OFL DA T —IF LA TRD X

NIEAN

o~

“you are a generous, good-natured gentleman; . . .’

(p. 700) (o7 fbEIL B KT, B AR DM+ C

TD)

7o IT—FA (Mrs Miller) 11V 7 7 1 7ickt L
T “good-natured” Dfx FfkFRBIAE HWT b AEE
ETDH

“He [= Tom] is the best-natured creature that ever
was born.” (p. 791) (13 24 FE TIZHREAE L 72 AfH
DOF TR ERREEOELS TT L)

I ERFH L VR, koA —Lddb 2 S5
BUVICHEHENRH Y (FRCPRTIZEE) | (ExTWw5
V77 AT L THELRSTZFREN LD,
UTIE, Y7 7ATIC N0 Z23EDBHE DD
SIATHD :

“I am sure he [= Tom] is a very fine gentleman,; . . .
one of the sweetest temperedest, best naturedest
men in the world he is;” (p. 178) (A4I2HDFH X
TenZ D IR T (Rg) Z o CRes
OELWEY EY O, B RO LNF Y
FYDAD—ATTD)

\_lL‘

Z ZTO “temperedest” & “naturedest” |IH:IZFRA
Tﬁbéﬁ\%iﬁﬁﬁ%é%ﬁﬁﬁbiﬁk?é
W L DR 72BN b s 5 BIRIEWVGITH 5,

LﬁS%M\ﬁﬁ@ﬁﬁﬂE®%A®%§ﬁﬁ\
BYENS BTz A2 oW Thfilizvy, EH,
HENZhoTe b ATk Z IR0 s 2, %@7775)
BEEZAL & FHBRRD T D0t 720 < OFTENT
HoToW )R, Z0BICBEEET,
BRITMBIRFES LTEBRIC, ZOBWHERZE L A
LT O L D ICFHlT % -

“He [= Tom] is, indeed, the worthiest, bravest,
noblest of all human beings. O, cousin, | have
obligations to this gentleman of such a nature!” (p.
637) IIFANITH B D ANH O THRHIJRT,
BEC, BERBARATTL, b, #hl (12
Z) She ZOXOZBR (HH) 2BFELDC

i)
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DOEMCIZFMTI Z BN B 5 D T9)

FTREO TZo X572 %) ITIXER O A
“worthy,” “brave,” “noble” Dfx EfEFEH & L TOE
AN STV D,

CDERBIENY AT L, FARHEDIZ
HBATETHAAIRIT DM DD L
NRWD | BITIIR R D<o LY DTtk
ICEWHOLND LT CICBBRER > TLE 5 MM

(MERE?) NEMCE Lo, T X o etk e KT
BRG] 2 o2 F T

Jones had naturally violent animal spirits: (p. 218)
(b AFAENRD B IZH L WERSUE (R
DFHFETE - 72) (cf. OED s.v. animal spirits, 3.
“collect. pl. Nervous vivacity, natural gayety of

disposition, ‘healthy animalism.” )

As his [= Tom’s] temper therefore was naturally

sanguine, ... (p. 619) (F 2AOREITEENRN S
l_ﬁ?étotwf\ ) (cf. OED s.v. sanguine, a. 3a.

“In medizval and later physiology: Belonging to that
one of the four ‘complexions’ (see complexion n. 1)
which was supposed to be characterized by the
predominance of the blood over the other three
humours, and indicated by a ruddy countenance and a
courageous, hopeful, and amorous disposition.”)

FEO o0 AN R AWK L OWE & FRET

LDIeODfRO THEER L MIRD LERITER D,

FHEWIIZIE “animal spirits” (21 o], B éJ
“sanguine” (2% TRTEZR, HRAYZR ) OB
B, ?_ﬁ%@ HIERNHRS 5 2 LI ATRE
3@5 (FDNT IFEOL S MmN D) o Lo

%ﬁﬁ?é@%i(%ﬁm@% Zf+5E L7=0OED

FOTFREICER Sy L R M
fOE@JCF@E’Uﬁ@J - BRAK 2% (healthy animalism) | | %%
2 Tt (21%) 72%VE (amorous disposition) | &
WQF(ﬁxLﬁ %%LT)TE%Jﬁ:JTV
A2, FAO UTE) MOHEET LR FEIN
TWbEHclEbhd, EHIT _wmﬁ%%ﬁi
6Wﬁ%éoFA&®%¢@%$®E%U~ﬁ%5
Y ZEMNLADREBEIDO A7 7 =7 LR LT
L85 AR LELBE T, A7 =T ORELVE
CFFEIZRI L, BB EZAN S kEEZRICA
ST Z Eld o7 TF & (I was never better

pleased with thee in myllfe)J (p.201) LRI EHEL
BT, RO L HIZEE

“what can be more innocent than the indulgence of a
natural appetite?” (p. 201) (BROEKLIHED = &
FVHI DRV EIGLR) ZERICHVERE
T ?)

AT TEARRREICEED Z &) X T3 e &
A2 2T H R L CTERDINNE 2 A% R0,
WMoTHDE TARBMAICID Z L) Z2HEH
D N LDOEIEEFR T DERIE S T=OTIERNWEAD
b

fENIZ, BT AT ROy £ =—
L RRFENT & EIB) LDOWARNRER (bastard))
ThD, FE Ahicy 7V 74 VBT L%
B LR (T ML LIEAT (Master Blifil called
Tom a beggarly bastard) | (p. 112) &2 WIH LT =
AL AT =N T =V =T [BATITA S 7 DR
LAZSIRICECEFE L77 (“You have brought
up your bastard to a fine purpose”) | (p. 265) % Hf
DRTIEY . P IREL (RVAER) 1 &)
SETHAMRINEROE L (e
RO NS T-DIFEFHTH Y ERTH D),

F% TRV 13 “anatural child” (B8RIE) &)
BA THEIND Z ENHDLDE TSI 0?2
YRR CAE LT TRVER) v xiE v A s
AT O [V 7E (King Lear)] (1605-6) (2% 5
7a AL —HBOF = R~ K (Edmund) % %4
TR T D2OEN, R rE LTO “Nature” %
BETLH 1 WH 2HOFEHAUD THGE L TAHTZ
AR

« Vg —

Thou, Nature, art my goddess; to thy law / My
services are bound . . .

Why brand us / With base? with baseness?
bastardy? base, base?

Who in the lusty stealth of nature take / More
composition and fierce quality

Than doth, within a dull, stale, tired bed, / Go to
th’creating a whole tribe of fops,

Got ‘tween asleep and wake? (Act I, sc. ii, 1-15)
(BR L. DA 2O, HAT-0Mk (E)
WHEOEDIFE LN TN D () 728l bIic
JEEI 29, BLLW, RS, EME, L, BL
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WE 2?2 NBEEBATEROKIE CiELNLIED
7L IENERNBbREFELTCNDE, v THROD
W TRER Ny R THEAEN KT 25O
R EH EITHEDE S D)

FRAZICIEEI R BRI TH D, = R~ NE& b AT
BZZERMTHLD (bbb 7 4 —LT 4
VIRERTOT R~ FOFEERZE#® L .
ﬁ%@”%k%kbf@hA%ﬁ%btmﬂhbn
72y | HECEROZMICEIND TARE] 720
T\EBV/FkH% N ADOBH LA WEIT (IE
XY 7 747 L OF5IEE Tl TERDE () |
IS TWZD TIZZRWEA D),

WTHICHE L, [EBBCURER) LW FE
e, Tha«Ya—rX] T bLr0pE
WRETHLHDHOT, =¥ —r77T [FEVF] OLLF

LJEE)EJ vn)L%‘@§< iﬁ%ﬁéfl%? .

Whatever in the nature of Jones had a tendency to
vice has been corrected by continual conversation
with this good man [= Allworthy], by his union with
the lovely and virtuous Sophia. (p. 870) (F 2D H
R MEE) Thole REIT~OfERA (MEm) 1340
Thihv, ZOFEN (A—NT—T 1) LOHZ D
ZLDRWKFEEE L OO T AT
OB L > THFESN TN STZDTH D)

5. TERDE] 1o\ T

Hi 7 va it THROE] (o0 T, 6
ABTETIGER SN ETTN S D, THUTTY
T ANV T AT (b)) K
FIZL TV NEESEICETEN O L7272 KER
TNCRDBHEMNDH DD, Z OFEOERIZOWNTD
ORI Z DENFELHEIND -

I always thought there was something very cruel in

confining anything. It seemed to be against the law
of nature, by which everything hath a right to
liberty; (p. 139) (RAIZ E A b O THALIAD D &

WIHIDIFETHERARZ L EH LB oTWE LK,
ZHTARDIEICKT 2 & BbiizoTY, 2D

ETIERTOLONHHROHENZRF>TNDHDT

ED)

TV 740 (& L) DEHBZEINTND ZAD
FIEHEH D — N, T2 FED A7 =7 (Square) 13#x

TOFRPAEMEL, TEARLOTHLESRTL L
ZBRDEIZKT 5 ERICIFE 2% (To confine
anything seems to me against the law of nature) (p. 139)
LAHBEZFT D L, b O — NOFEEHNAN, BERHE (7
0T AKX M) AT H A (Thwackum) 13

ZDOHEXFDIRBAT AL T U X FNEOEEE (a
Christian motive)| (2S5 DL L, A7 T D
BRERHT D

The law of nature is a jargon of words, which
means nothing. (p. 140) (HRDEL WD DITELE
T, fMOEWRH 2

A7 2T HRT L LGHT D ¢

If there be no law of nature, there is no right nor
wrong. (p. 140) (b L& BROIENR 2N E L2 6,
BOHEOBFAELRLIRD)

ZOFmE N TN 77 A T OO LT = A
4> (Squire Western) (—8 Liimz (L XE 5 -

Pox of your laws of nature! I don’t know what you
mean, either of you, by right and wrong. To take
away my girl’s bird was wrong, in my opinion, (p.
140) (HAT= 5D HRDEDFE 2 AV RITE D
AEMMREIHATELD ESHRIE LW O)EES
TWLDPOPLAD, ROTRTIHROSE2E
5 Z LIidiES & D)

HHEAT v D LADFENLbDNL L OIT, [
(God)] | # ZDHDETORY SEHDHFLNIESL &
U A MORHEARIZ L > T THKR) TR DL X
B CTH 0, rsnsnximiddoesnsd (i
' TESR) OFZET O)F) OFHEZSR I
W), e b ZoEMST, MUERICEES &
LCHIDND T U 7 4 ADNE S DT A %2 1E 4T 5
DIz THRDE] ZHVTWA 0, EERIXZ 0 &I
VT 7A TN REANLE LoD T, HLNZ
B TR EAMTTRENR S T DFITHRE L
T EMBRTHD Z ExmalTmsd, £ A0
FREZEM O BAR L MU EDY . EWVICHEN T, 3t
WEEE L LCRfils g, @

SUICAD OSZEIHE B) OHRDELITHY,

S BRI ADE Y b= LT, TR (A7 =7] Ok
®E (AU

FEDOMA LW ThH o7 (The

v L] DEIUTFROL
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IHIZ, FEET, WLy AX NFELLEE
LoV 77 AT E#MPERYTTT Y 7 0 L EREIES
X EHWwDN., 7V 74 VOAREZH > TS
V77 A T EWEE LTRSS, ZHUSx LT,
Wtz DREETHIPHOF BRI Chb b o7y = A X
VIR AT A DI THRDE] Z2RHHT

niece, . . . Have | not taken infinite pains to show
you, that the law of nature hath enjoined a duty on
children to their parents? Have | not told you what
Plato says on that subject? (P. 292) (£ k. (FHg)
BRZICARDENFHICHA~OEE Z M LT D
EWVNVD T EEHZDOITENEY M nEED
B LigiofemyLn 2 77 by N OFEICD
WTEL2TWDZ EEERICHRRMP>ToL
5?)

7T N ADFERNTRTH LT, TAHRDIE)
XV TR EBICEGRL, 61T, ZOED
HARBINEFED—2IZ [ OB~DFEE ] DS
TWDLZEMbhD, BREOFROBEIZTT v
KORY O THHEH 2 T2 L3RR I B
W, 2O BIEISHE B m & L THEDNLT
WAEDT, EZETT =T 4 T RTHIRDE]
ZEH L TW=00 (HDWVITERRIE L T =0 h»)
Bk Z 5 L2 ATH D,

L, A= —U—FF Y R NHEXY T
WrOWFICHEENLEEZRL (e 2ice<
Hie D T NOFREHMER -T2 7E) | 25K/ T
“charity” (%, i) DR ELMREZ D > TDOHE
MTC. DX DT ((THoOSL) OFT) dRRD &
WHDH

he [= Allworthy] thought it [= charity] an
indispensable duty, enjoined both by the Christian
law, and by the law of nature itself; (p. 82) (#i%%
W [E] XU A POEICHLERZED L DDIEIC
BT E o T L HAL TV DRI LB A 205
EFEZ TN

favourite phrase of the former, was the natural beauty of virtue; that
of the latter was the divine power of grace) | (p. 109) & Ftik &h
TWo, LinLaeds, 5o 18 B THDKIZ OV A =
TSR L, =N == (FTY 7 g VERFICHEL) b
LaBETDLIFMEEDLDITK L, AU v I LidEEE TEE
EHBIZERNT- A E LTI TV D, ZOXRRRITEICHE
BRIR Y,

(W75 (both)] EWIHFEDFERANG L, A— T —
U—I3F U R NEEREO TAR] OLH60—T5
WIRD D TIERL . NI ADENTEMLEE -
TWAHZENER D, THTEIREZLTH D,
ZORMmT #h) & THAR) 28 “Aand B” L1095 %%
NMHEECHERA SN DIEDLT N 1IEITH L, i
NA—=NT—U—0 [25E] THEHASHhTWD DI
MR D LILR, BT, V7 4 —ITH LD
EICREERWREIEZ SHEL O E L TNHR Y = A
KL, AR EN D GEICAOND ¢

“You have no right, neighbour,” answered
Allworthy, “to insist on any such consent. A
negative voice your daughter allows you, and God
and nature have thought proper to allow you no
more.” (p. 847) ( [EIZZDHERITZ2 ) | A—v
U= 3z T, THAR (FEE0) Azl
I 503, HEEHEZEORITEIZHEOTWD
D, e BRIIBICENLL EEZFRD L D&Y &
EE X TV RV )

6. THZR] & TA#%] (NatureandArt)

“Nature” DXIFEFEIL “art” THDH, 7=7-L. “art”
EFHAGEICE XA L) 95 L (“nature” & [AER
\2) 2ROl b 2 Ennnd, THER xS T
HHAGFEE LTX, TA%K, AL, #15, fEa, b
ELHLE] VI BLELTES DN

ZOEMTYH TAR) & TAB oar b7 AL
GREBR) S UIZ LIS DT B, Bl ZiE, 4B
Bictowk iz TAHK) OFEFETIERL., TAA)
ZMAZTEVDER ARy McLEH 95 (Y4
K DEZF H D VITHIBIERD ?) RAxE 7 4 —VT 4
VX h ATy RU~ORREOET (FiElc i
HIT) . LFO LD IZHIBET S -

At Esher, at Stowe, at Wilton, at Eastbury, and at
Prior’s Park, days are too short for the ravished
imagination, while we admire the wondrous power
of art in improving nature. In some of these, art
chiefly engages our admiration; in others, nature
and art contend for our applause; but in the last, the
former seems to triumph. Here Nature appears in
her richest attire, and Art, dressed with the
modestest simplicity, attends her benignant mistress.
Here Nature indeed pours forth the choicest
treasures which she hath lavished on this world; (pp.
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533-4) (f—v %, AU, T4y, A —A
FRY D ZLTCTIATRETIE (F &2 TYEF
DEpEH) . BRELET L EY (N) 0L
REXJEFLAPHELTWD—F, 5oL L&Ak
STRBINCH 2 3N TE D, HDHHEFT Tl
LR EICHEAx OBEBEEZBLE L0, BIOLGHT ¢k
HRL BN E 2 DM TFERERD THEHVE S,
LL. %%iﬁ%(ﬁ%>ﬁk%ﬂ%wwéo

I CHRIIEEICEN B ORELZ HIZE L
wﬁ%b\ﬁﬁiw%ﬁibwfﬂﬁﬁw?@z

@%ﬁ%wﬁiA(E%)’ﬁiéo::fﬁ%
IZZOWMBITE LA BEZ CERBVKEIDOE
EARBICESALDOTHD)

FEREAER TESR & TAE] OBITHINR, N
HRERLH D, BlziE, 74 v VR w7k
ANINRADREZDERD Y 7 7 A T35 5 Sy TLA
TOBIRHD

(Mrs Fitzpatrick says to Sophia) “At times, indeed,
whether from art or nature | will not determine, he
[= Mr Fitzpatrick] gave his usual loose to gaiety and
mirth;” (p. 507) (Kgx | EED LA fEa (O
&) RO ERIR D DFINITHIWT 2N D2 72T &
B DO NI REBKUE P NERNZ D )

AFo5 AT, JEEAR “natural” & “artificial” @

RPN OND -

Jones had natural, but not artificial good breeding.
(p. 611) (h&iTiE, AB BEHLTHIZOTT
D) TiERV, BREEFLORINH72)

V77 AT OWNHEDFRIEIZOWTIE :

It may, however, be proper to say, that whatever
mental accomplishments she [= Sophia] had derived
from nature, they were somewhat improved and
cultivated by art: (p. 136) (L nBERMH (EZF
MR DHID) oo 7okl (Wm) Ok 72
IR B LD TH-TH, B (BhH) Ik
STHAIABREFEZNNTONZ LS ) OIEY)

b LR

NARY 77 A TIZKTABOLEMIETRE D &7
HarrrZANTE, THR & THIB oD &

BEVRELND -

It may, perhaps, be a question, whether the art
which he [= Tom] used to conceal his passion, or
the means which honest nature employed to reveal
it, betrayed him most: . . . while art made him more
than ever reserved to Sophia, . . . nature was no less
busy in counterplotting him.  (p. 204) (s 2258 %
DIFR B ZRTOICHNELE, EEZR
HR () ™MERERICHE 9 EHWTETFED,
ELONRARLE D2 LS RLTHDEE, b L2
L7 BRRIZR 200 LivZevy,  (FFlg) £0751%
Wray 774 T7IZZETURICEZELZELLE
B2 (Pl BRIEIZNICS O FHOFHE DR
Z DI Lo Te)

CHEb LT, =
ZTHEK

cADE (BhHEBEEOEX) |
LW 7 7 A T s > (4% 0 B Ol
Bliv, B3V ER L7 BVED ¢

Most of which accidents nature was wonderfully
industrious to throw daily in his way. (p. 204) (Z

F 9 BAROIT L AL BRIT A 2 D17 FIT
ELDOIZELIZEICEMTHoT)

fERE. MBS XA BJEBNCHET S TBER) 2,
TANZ ] IXRIHTHLTE RN L&, MBI
TWe ko7,

EEN TAR) ICT2 TABH) oELI%, Z
ORI B EIEITE C A EATIXLVT 4« XT A B
> (Lady Bellaston) OFZIZDOWTOHETH 5,

Wl IEEO R~ X 5 ThHhD, ML LTO
MAOb+adHo., TOd N AEEICER L, 11
DRI IRV PEEI S (h AT & BIRIC

L) . L LTy 7 7 A TITHE W, filkd
Hir L EEFUTH LT 5, ZOREHR, FA
OB EYEL, BB HANEH ST T 7 AT
DEFZERT D (DRECKDD) , TOEHT,
LT o« RT A RAT T MBI, %
FIXZ LM, LV K0T LA LI [T
U (Vex/b b« a2 T UADFNT
[ 5 o+ (Der Rosenkavalier)] otk A % 8
BT HDIFEE A2 B BA AT R A D [f2HE
ELTO) 0 PHIFIMIETESEZHREIETDHE,

10 1911 FICHHE SHLT- 3D A VEBEBOF 5T, FfEZE
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BOREFEDHEWVNITIE > THZ B TE R, Z D

Wx THR] & TAN&] DEEECHET S .

[Lady Bellaston] was now entered at least into the
autumn of life, though she wore all the gaiety of
youth, both in her dress and manner; nay, she
contrived still to maintain the roses in her cheeks;
but these, like flowers forced out of season by art,
had none of that lively blooming freshness with
which Nature, at the proper time, bedecks her own
productions. (pp. 633-4) ( [LT 4 « XT A ]
1TE5R0M 7 EBNEDFKIZEAL TV, bo
& W IITAREE LS EIREE DO W T IRV THE N
YRR OH LD LRI ZH IO T ed
nEL, FNET TRV, B3 HhEERT
BIZHEMOMEE A L Ro TV, LarL
ZOEMIL, ATIZ X o TR Jjé#
BIAED L 5 T, BRVBRLNEREH L (B
R) BEOLEY ML COHBEDOAET XL L
ToBRES &9 e S 1T ETH - 7)

7. HEFIZOWT:
Hill?)] & DOxtEE
B8ET, Al /\—hU v UiTfitodd, ANE
B CRBET 25028 IcHas, Zo8iE Tho
% (the “Man of the Hill”)] &FEINL TS, —AIX
WDO/NRITSEBAY . BUNIEEV A D, T OB
PIRI 5% < OMFEZ AT LB L TW D729
MR SHEHISN TE A, U %5 0ORET R
(ZOWT Dikam IR ITBIRIRN 2 O R (2 & > T
ITBXRUCAD OFEFTHD (LIPLRBL, 208
HThADN THEOE] ERZECEROSLY DY 29
DO E LTIV T TR, HmRHEVICH
HENAZDOILEMKRE R Z5) o 155 O
T TR Il A& 2 PRI TV E 720,
TAOEImIIEED (SR I2BIRT D,
BN, F—a v OEX ZHIR LI L ERET S
TEDFH) I FMIBLTO L D ICTER AR~

[EDH (the “Man of the

T AR =), WEEIL 18 D U ¢ — U B BRI IR
FRANDOEEEZ T TODHELWEFRERAZ XU 07 U 0ME
RS ST B TELWY 7 ¢ —I28% L, BRI AT
N5, —J. JThFRAT CRWICENT 5 S) ZAEZTET S
kel Bt ESIL,

LB, ZOERERIRR U7 RRRERE T2l 5
LT H RO & IO b 22 W BIRRIIIREE T L (p.
139) Lik~<TW5,

besides the difference of inclination, customs and
climates have, | am told, introduced the utmost
diversity into human nature. (p. 417) (%&#4f (4f-7)
DFEVITINZ, BESCERED ., ANH &2 AL

L, AHOBR (E) 1[cZ 0 EnSekit
ZHZ2 5% 5 TTN)
Zhuzkt L, TEOB ) 3R REBE TR ET S -

human nature is everywhere the same, everywhere
the object of detestation and scorn. (p. 417) (ARD
BRZRATEZTHRLE, E2CTHHE LA
DRIRIRDTEX)

ZDOREORIEITIE, AT D XD 7otk o BARE F0
H5

there is not an insect, not a vegetable, of so low an
order in the creation as not to be honoured with
bearing marks of the attributes of its great Creator;
marks not only of his power, but of his wisdom and
goodness. Man alone, the king of this globe, the last
and greatest work of the Supreme Being, below the
sun; man alone hath basely dishonoured his own
nature; (pp. 419-20) (—[Eo i, —ARDE, Al
MOELRTE LWEE TH-> T, #ERRDA
EEOFEME, TRbbMO I ORI T HOAL
BLEBEOREIZE LW DIF72, 7272 AR
DIHH, ZOMEKDOE, £ 5 KD T TOESD
FEAE (F0) Dtk Thierm OAFEA T 2 NI DI DY

HOOBRR (BfE) 290 LG LTELDE)

(DR OZDEZFTIIFME DO TlERl, b
72 LB YEED) BT U A MEREICE > TOH
WIZole X oIcBbhg (FnzITF Y A MEUT
FER) ZBED) o ZOIEMOBOFIT S FilZ A > 7
7 v RO#EE CIRIEEEFRE (The Pilgrim’s Progress)J
(1678, 84) DIEE L L THHM LS /N=F > (John
Bunyan: 1628-1688) (Z J > TE LIz kst H AUR
Man % BEgE (Grace Abounding)J (1666) (ZFE% I &
PR DR B 5 D THEE TICHIHTS -

Man Indeed, is the most noble, by creation, of all the
creatures in the visible World, but by sin he had
made himself the most ignoble. The beasts, birds,
fishes, &c. | blessed their condition, for they had not
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a_sinful nature, they were not obnoxious to the
wrath of God, they were not to go to Hell fire after
death: (p. 27) CEERIZ NI OANEIZ L > TZ o
ROBLDLAED O T MERTETH D,
LorL, BRICEY NFZEO AR BB LY T
&) FAEICLTLE-T, BR, R, fRE, R
WODIGERM LT, LD DB O ITITIREE
WER B BNeholenn T, FIUTHE I
ORIt D Z & NieinoTz, FEZRITHF D
FERE LD EbRWEMIEST)

ST, FoZ TEOHE) OEBHEZ I L, #
Dt —EELLZNOH—FHTHEIESL LW A S
WAHERGRT S

This error, | believe, is generally committed by
those who, from want of proper caution in the
choice of their friends and acquaintance, have
suffered injuries from bad and worthless men; two
or three instances of which are very unjustly
charged on all human nature. (p. 420) (Z OFH R
—MRILENDDIF, BRBMEL DT, KAFAE
REBBICHEU RERE LB oo /o®, WMAHIEDL
W BN OHEICH ST ALIZE D DT,
ZD & D IRREWD T R B2 Te A
ARSI TWDLDTY)

FLT, BRI NI TOTEYT A

If there was, indeed, much more wickedness in the
world than there is, it would not prove such general
assertions against human nature, since much of this
arrives by mere accident, and many a man who
commits evil is not totally bad and corrupt in his
heart. In truth, none seem to have any title to assert
human nature to be necessarily and universally evil,
but those whose own minds afford them one
instance of this natural depravity; (p. 421) (H L4
XL FEBICZOWHICENFET LI ELTH, A
MRS 2 20X e—ixfk (7 AfMD
APEREFE L TNDHZ L) BIELWI LTk d
RNTL XD, 22T, 1ZE A EDEITIZEARD
PEMITC, AT ANDL L B3R D DETLD
ol NEWwd biF oy, FFE, AR
DAMERVIRANZ b EBANC b L WET H &
KPRV ERVET L, b bAALHFD

LAZOBERD (EENDE D) BEEO IR %17
5 Nz BN TIER)

COFRIZTA—NAT 4 THFOER L Rt 2
LINTEDLNE LR,

8. BbhiT

PLETRA Y a—r X2k T 5 THSK (nature)
(& ZDYREFE) OB ZEHDNZ S Toy
ML, B v ar2~7 CREMIZTEE LARND,
FEEOERERAT, bbAAL, & TEMEELI-D
FTIER < AR R LRI ORISR TR T & 72 e
STl 2 Hd 5, REILIE, tOVER Oz )
IR TENITEZ ATV D, ENTHTHIK
LWHFEZIEL T, ZOEMDRRKDOFHED—,
HEREROFERER R E 2N T 51880 ¥ THIiRH
BRAR LA (BbDWE TAIRLRHEAS] ) O—
Gz DT DB L TND T L AR D

EZAT, ThaPa—r X 13 EBEERZIZN
SR AESEIE SO B2 W TISIEFI 23 220 o
TIHRRWD, T8 & TH2) OFZ2HHITZ OfER
DOAETENE, FRCEANAOMEMEE S IZH D K H 72,
WEFZE=BIZE DT 4 —NT 4V T ~DOFEEZ O
Tid, A—/v#%— (RobertAlter) & [ 7 4+ —/VT 1
7 LN B (RE)  (Fielding and the Nature of the
Novel)J (1968) (ZEE LY, ZDEAEIC LD &, ThA -
Va—r A& E ) LI L TR OREERD—
NiE (BFFERECELR) Ya vy slit
(Samuel Johnson 1709-84) T 5, & 5 LiitBIfER A
ZOEREREIC LI A BEIZEOAREFATL
& T ERD, TRAUXZ L, BIZBEE L - 1Eih %
ZEAEHB7Z20 (I scarcely know a more corrupt
work)] (p. 8) LEEST-E D Th D, 20 HALIZIBWT
b, EFITHEBDO S T-HEFFRY — 7 1 2 (F. R
Leavis 1895-1978) % 7 ¢ —/TF ¢ VT DREFE &1
DOABDOBELR ) ([coWTORINEY T
(Fielding’s attitudes, and his concern with human nature,
are simple)] (p. 3) &HbHIL7Z, ZZ T 7w
(simple)) (2% THEZ) 7210 T THLL W, 2
2 MBI BV FEOGENREEN DD, ZD
KO A H R Y | EEH T A XU A ADEERM
(DFm) 1 3FEEEH T, FRICGBER 2RO TIER W
DEWVD G ZANZ D552, ZOEKT, (2
DX D7 a1 Thiir) TAROBRKR OB
KPR ZOERDOT—~THDHEND T 4 —LT 1
7 D'E S IR T D THRERAY 72 > 72 Z & 38 &
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Do ERDL, B TARIME] Z21B8:RkT 5 2 1T AR
DAREFESCMERIFRIL S 70 EHS A TIE Y 77—l &
A T 23 60T 2 SIZEN L) 672, LIFT
DOimA THIH L7z, 20 D/ Nz 7 +— A # — (E.
M. Forster) 125517 RIZABDOBR%ZZ T
ANID DI A2 DT (England has always
been disinclined to accept human nature)|] O SHEDEHE
D—JERENI I GitfE T TESR) OFZBET (1)
F1 pp.9-10) .

BAZIZ, ZOmLEEL TWDHEIE (2022 4 1
A A | o a G g L 2O TR T O YL
KIZOWTIHEIRE L THERD D EML > TE LT,
FlZIXA—A R Z U 7 ClR L RSN 254 —
T T = ARFHEAGITHGE TEL TV D (R
Y7 LALTCHIBIOEED) /Uy 7 -Yaadgy
FRTFOANFEYNT 7 F B 2072 LTV
e LTSN (B0, #HIZ20 TAE
ZROIRNDIREE] & D ARS8, F iUkt
LU CEWNANCIEEEN S E 0 | SofErc TARGEE & 7L
FafERICES TN H D | & OGN LIEIMEE
Wiy %52 70) o 2D X D FREITV-OE THe< O T
AP VANAEFZIE, X T 7T DIA
T U —/Niit [ > 7 =1/ (Inferno) J (2013) Ti.
— NDORKF BAn 1 L8 DS HER AL COBREEME &
N BT, B U A VAR 5, D
T A IV ANIE RIS LT D 353D 1 BALEI
72D LN TEY T E VT ADE
FHEMZ D ENE O EZEORFFITEZ D,
Z D5 B 358D 7 4 W ABRFE ORI TH SR
NEIND :

“Over the last fifty years,” the tall man declared, “our
sins__against Mother Nature have grown
exponentially.” ((p. 138) ( [ 50 fFiZH7=v | &
ZOEDENBITRVT T TR~ [R5 BR
(AT DR A OIE (I AT2) (320
MLT&7=miz] )

ZOWEEOEA%. T4V AD N HEX | #RHIEL
L9 LERTLZEART T R HEroMED Ltk
FERNAS, ZAVE TN PIBEIE T CHLEROEE 5
Whbwsd THR) ONTEWVIED LN TEZZ &IT
fitpv, AEOFMEICHOWTLL T ORG AR RS

“maybe nature, through the process of evolution,
created a scientist who invented a different method

of decreasing our numbers over time.” (p. 454) (%
LrL7zn, BRIZE(LOBEZEL T ADFR
FHEEEYVHLEONS LR, ZLTZEDOA
MNFATZH DO N A &R Z2 2T TR LT
(ZNETEIE) BRLEEREALIZOLR)

THRERO TERIT— ANORFEZEVH L) &v
ISEDFFOEWRIZEL, BZ v a v 20KR%E TR
7= TERRO KB ORICEIT 2 ERIM 72 h—r
ZAEBIDOZIUCHEZE LD X 9 REIR A% 5,
ASEO= 7T 7 (AREF O TRHEDHT EEND
A>T B) LTI DTBEZVL, (23
<)
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s THD, F7n. TOREIHESE, B LTEEZATLAEHOELRTH D [HEied TEAER] o,
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L7 ) OFGEEIHAER D Z EIFREETH Y | 5 OsERICHR S z@iaoicid, EHROMEICHES)
WELTRBOBHAT 2026 Th D, T HOHAEFERLY FGET 5 2 & T, ZHE TR Z S T 7o fikk
FOBEMER HNTT 5,

ZZC, BURGED 300 | ITHYET D (LT A ) EWIREERT 5, sEEICRIT H0x & AL DR
PR, EMEDOERMEZRM LG O TH D00, BUREADIRWFIALIZIW T, FHIREDBEDL TN D ATHE
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