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ABSTRACT

Keywords: lightweight concrete, beam, flexure, shearing, size effect

The research works in Taiwan up to date mostly focus on the laboratory
specimen size. It seems valid and necessary to engage on more studies of full size
specimen tests, which will lead directly to the design work in practice. It is felt that
more information about the flexural and shearing behaviors of reinforced lightweight
concrete should be understood. Due to the similar behavior between normal
concrete and lightweight concrete, the lightweight concrete specimen could be
designed in conventional way as that of normal concrete with some appropriate

modified parameters in their design works.

The experimental program mainly observes the flexural and shearing behaviors
of reinforced concrete beam. The design strength of concrete is fc’ = 280 kg/cm?
for both concretes. For flexural test, third-point bend test was performed and beam
dimension is 25 cm X 40 cm X 400 cm, with three rebar contents and three
shear-span-to-depth ratios. For shearing test, three-point bending test was adopted
for beams with same cross section and various span-to-depth ratios (a/d = 1.5, 2.5
and 3.5). For size effect test, three-point bending test was performed for identical
beams with three different scales in dimension. The beams all designed minimum
reinforcement according to ACI and the a/d = 3.0, which is used to investigate the

mechanical behavior and size effect.

The test results showed that the reinforced lightweight concrete has similar load
capacities and failure types as those of reinforced normal concrete. However,
lightweight concrete seems to perform larger curvature and ductility. For a given
concrete mixture, the ductility in terms of the ratio of ultimate deflection to yielding
deflection decreases with the increase of the scale of the specimen. From the
specimen tests, the lightweight concrete behaves a stronger ductility decay rather
than normal concrete. From a dimensionless analysis, it was also observed that the
ultimate deflection to span ratio decreases with the increase of the specimen scale,
and the ratio for those lightweight concrete beams were greater than those normal

concrete beams.

Based on the finding of this research, the sequent project comes to the

immediate and long-term strategies.

IX



For immediate strategies:

1.
2.

Investigate the structural behavior of lightweight concrete column

Investigate the influence of stirrups on the deflection of reinforced

lightweight concrete beam

Investigate the size effect of reinforced lightweight concrete beam stirrups

For long-term strategies:

1.

A comprehensive and systematical study of lightweight concrete structures,

including beam, column and slab should be supplemented and validated.

The deflection formula used in concrete code does not consider the size

effect and should be re-verified and validated.

The technical portion of reinforced lightweight concrete in present concrete

codes should be supplemented
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AP TR 2 %3t (Strain Gage)F & AR 0 A B AR T 2 BaE
(TML TYPE FLA-5-11) % ;2532 (TML TYPE PFL-10-11) Bl z_* 2. & %
OB ERE S Smm 2 10mm - &< 2R FH 300000 o

3) £+ =#3*+ (LVDT)

Faerie * 2 =H5 (LVDT) > &at#d% > o % 10 mm ¢ - 1 &
*uimﬁﬁﬁﬁ:iéﬁﬁﬁiam%%1mmm§4aﬁ%’1$w%

LA TR - L

(4) KYOWA UCAM-60A F #1355~ %

F % * o F A B ® (Data Acquisition Controller) i KYOWA
UCAM-60A- ¢ z 10 i channels’ & 7 0.1 um/m 3§47 & > ¥ £ B $] 20000
um/m R 0 M EFHEE S0ms (g R AR 0 TV iE# B @ hE 4 20 ms
Fpy o FHERETHY LAN & RS-232» 14 PC iafyd] » DC 3 (PR 4 7
et ehig o FHERER VDT A F & FH N AHE - THESE
[P
L e F 7 W] 304 ch B pl o tH iR ey B d § ¥ 2 1] 1000 47 5 o

2P o
2. $BF N PCH D BEFACE -
w

3. P ERRESNA I T RAERRERE R -

(5) 2 p BIURIERY
NG BT 2 FURES Y L FONEY 200 #f 2 p # FUR R > 1Y
AP H D N FRES PR PUR R R R o
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»
»

R R

fu
s

P18 @m%AhREE
AR AR FEY G FAp gy 4 T 50 2 R ant ook
= IR o L ifdeT ol

RS A L
WY 2R FEMYTe 5 25cmx40cm (F AUFER 5 35cm) 0 B el
gif 4 58~ 0339 097% % 13% = 4 sivt o B Al g P4 8 B
fed drd 3-11 %77 o R R A L 2744 MPa (W £ 2 R RS ) -
Ped RS2 FRMIE S 46m R EHL 40ms Xz Ag fF
IR AR k] ;‘:&_gﬁ%} " WHE i@;ﬁ;“g;@@“ﬁk;% 1.2m > 4cB 3-2 #7571 o

A EGWIFO6LE B -

2. A RHpe2T A FR
AIFESKATER Y 2 B ¥r5 5 25emx 40 em (F AFER B 350m) 0 A
PACTAR T 20 B [ 4 8500 2K35 5 ERAe E 530 4 3-120 R KB R 5
280 keflem” (¥ £ 2 dE iRt ) e T4 2 MA » E* =7 b TS
MRAW v a/d=15-25% 35 B aEiss w5 1.05m 1.75m% 245
m> H2E& PG 1.65m~2.35m2 3.05 m> 2Pk B S N GRsk s 4o )

3-3 975 o pLRRA H B 1T 6 X WLIRR o
3. %ﬁ%ﬁfi R 2

IR AR K R A R Wi B R A
4 280 kgflem® o 22 4k 55 B B 4w Sl o Bz e fipr = BLVE R
ik o ABEGOURRYES/A=60(TEBEF FAY Sa/d=3.0) ¥ A

Zf%H 2 L T

b=25cm ~h=40cm(d=30cm) >~ S=180cm (L =240 cm)
b=375cm ~h=55cm(d=45cm)~S=270cm (L=330cm)
b=50cm ~h=70cm(d=60cm)~S=360cm(L=420cm)

PR L6 EER s B 4o 34 2 4 313 5 o
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reAmBETRRI e B E L)

AR P ER%
G S5 R GE D R 28 X R R (S A B I E AT L BHT %
R BRI  E SRR N EF LR o P RRL L R AR
LTRSS EEE - 5 LVDT > B0 L o Ao B 3-5 0 0 RRITET 2

A= ‘.m}

i

R A 0 R LR R F gl o T4 SRR R TR AR ¢ L B
FEk 0 GRS R AoB) 3-6 AT o e LB AT E L hd PR B4 MTS B
Wil s ki Bl @it mdy > L @R @R o ot A H g
FREE ST AR o pteh s NP LT 2 e ] 4 100mm AR A
(LVDT) » ™ @RI FE2ME P & Bheniz B & o R BB o 0 #4975 LVDT & %3+
BEFTHAHF-FZBAT % ARAEE > TRPRERASFHLIHRELIN -
SRR EFE TR PR

AFIHEYEFLE 2PN HER AN B P F L
0.05Smm/sec » #  4c 42 FIRMAL G 0k o BERE Y 0 F T UTREEE
BARME S o Bl BE P WS LSRR ENAY ARENASE
%ﬂﬁmﬁﬁﬁﬁof—‘%m’Wﬁi%%zCNSU%L,%Lﬁdeiéﬁ’fﬁﬁ

ABBHAB T FET > REBFHLENE BB RRIY 7 R
e o AvBRiE 54T 180~200kg/sec 2 0 B FIEMAIR G ) 0 T ks E B L 7

TN MR R
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FEF ERV R
F3-1 Rz ARABF
R x| oA #
K kiE g
7] p e
CNS 61 R2001
3l ASTM C150
g 3.15 -

R (S F kiE%) mikg 362 min.280
TEREREY RE % 25.8 --
Bt % 87.3 min.50

REFRE(FF B FR) -
5 min 195 min.60
28 min 290 max.600

R (BRBEIERE) % 0.073 max.0.80
3= 3602 min. 1800
FUR G B .
_ 7 =x 5092 min.2800
psi1
28 = 6418 min.4000
KRR T F T E
TR P 323 max.12
(B A v )%

S 7 % 72.84 -

cal/g 28 % 85.41 --

(FHR KR 27 p FL)
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DUAHNETRAIEEZSREIAED

#3-2 ¥ £kl & A4

& e 7~

3/87 ~ #8

.45 (ASTM C33)

mm BER() | BT FCH | LBF) | L EF%)
38 - - - -
25 - - - -
19 - - - -
12.5 -- -- -- 100
9.5 0 0 100 85~100
4.75 1826 100 -- 10~30
2.36 - -- - 0~10
£ 3+ 1826
(FH AR 7F T EE)
% 3-3 ¥ &£kl & A 47
| g GE | gHEA | ARG AL |EHT AT | ONSI40R T
@ (%) (%) %) (%)
3/8" 0 0 0 100 100
#4 5.9 1.3 1.3 98.7 95~100
#8 43.8 9.6 10.9 89.1 80~100
#16 100.1 22.0 32.9 67.1 50~85
#30 117.8 25.9 58.8 41.2 25~60
#50 94.2 20.7 79.5 20.5 10~30
#100 62.9 13.8 93.3 6.7 2~10
s A5 30.7 6.7 100.0 0 -
£ 3+ 455.5 100.0 -- - --
F.M. - - 2.81 - -

(FA ko h= g L)
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%3-4 ¥FEppmpople PR
f2 fef fmipe
SSD & 2.64 2.62
SSD* -k % (%) 0.94 1.36
fm B Bo#c -- 2.8

(FHR KR 2] HR)

# 3-5 dEEFREZ &L

B8] BTRE@Q | BTFAL | ApRTEA Y [EHF A
3/4" 0 0.00% 0.00% 100.00%
12" 30 0.33% 0.33% 99.7%
3/8" 5470 61% 61.3% 38.7%
#4 2170 24.2% 85.5% 14.5%
pan 1300 14.5%

S 8970

(FHR KR 277 FRL)

# 3-6 dEE R 2 fpIm R

30mins ¥ -k & 5.3%
24hrs 3ok & 9.2%
sk & (SSD) 1.75 g/em’

CFAHL &R

AL ER)
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2wt

AR

R X R

gEimz0

% 3-7 wE AL
A pH & [ EEQ25 T)| B2 A (%)
HICON HPC 1000 7.0£1.0 1.02 42+2%
(FHR KR 27 ER)
% 3-8 RER (Im)) HHESAE
4 R R FUR 3 R
pur | A FR|RPER | HF | kA fk | kR | E | 7 =
- % cm % | W/B kg kegf/em’
L280A 0.45 | 350 [150.5| 7.0 | 920 | 613 401
L280B| 3.5 15 50 | 0.50 | 350 [168.7| 63 | 896 | 598 365
L280C 0.55 | 350 |188.3| 4.2 | 873 582 330
¥ £ FUR 5 B
e | A ER|BPRRE [OF |k [hr [ KR [ BN [wip [pp] 7
- % cm % | W/B kg kegf/em’
N280A 0.50 | 350 |167.3| 7.7 | 916 | 909 440
N280B| 2.0 15 50 | 0.55 | 350 |187.6| 49 | 888 | 88l 375
N280C 0.60 | 350 [206.5| 3.5 | 870 | 863 355
(FH KR © AFT g EEIL)
£3-9 R pe
bR G A
TFIEP . S IR PR
%%?;{a}%"’i‘ Ao ROR | kR | 5 A | £ R e
% |em | % | W/IC kg/m’
LC[3.5]22 |50 | 0.60 |350|210.0 |5.6/1.6%| 843 | 567
¥ ER
e 2r 21
wit | 2 | mp [P [REON KRR SN | | e
% cm % W/C kg/m’
NC | 20 | 22 | 50 | 0.65 [350| 227.5 [4.2]1.2%| 841 835

CFAHL R
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¥ &R

%£3-10 2z Rzt p (Imd)
- FHFER | BRE | BF | kA | kR k| EA| el | ekt
% cm % Ww/C kg
L280 3.5 15 | 50 0.57 | 350 | 199.5 | 4.9 857 572
N280 2.0 15 | 50 0.63 | 350 | 220.5 | 3.5 851 845
(FHR KR 277 FL)
F 3-11 Hed ips2 e}
BNl 4 ‘?’é ’gg 5 "T IO 4% s 4% -0 4%
e O o R4S A 5 4 45
FLI 250x400 0.33 2#3 / 1#6 8#3
FL2 250x400 0.97 2#3 / 3#6 1643
FL3 250x400 1.3 23 / 4#6 1843
FN1 250x400 0.33 2#3 / 1#6 843
FN2 250x400 0.97 2#3 / 3#6 16#3
FN3 250x400 1.3 2#3 | 4#6 1843
3L LFL : $ed :¥sh2 fm R s 2
2FN : $ed Fohz ¥ EREI B (FHR LR A7 F2)
% 3-12 T4 RF%2FZWH4 (E=:cm)
HeoR £t ke
ik FoBh b h d S L
. SL1 25 40 35 105 165
s SL2 25 40 35 175 235
R SL3 25 40 35 245 305
¥+ SN1 25 40 35 105 165
e SN2 25 40 35 175 235
e SN3 25 40 35 245 305
Lb:EAR Ch:BARdFrFEAR ST EB L L
2SN : T4 jpsk 2 F LRSS
3.SL: W 4 gk dm iR RS B
(FH KR A7 KER)

37




2RAGSETRAIBEEZAFZELIFLO

F3-13 ¢ ~prufpidskz @M~ (E=cm)

Hp BT R
ik B b h d S L
. DLI 25 40 30 180 240
e DL2 37.5 55 45 270 330
i DL3 50 70 60 360 420
¥+ DN1 25 40 30 180 240
e DN2 37.5 55 45 270 330
A DN3 50 70 60 360 420

S:#ZB - ~L: LR

i Lb:HAh:BR~d: T
2.DN @ & F2nflidi 2 ¥ €7
3.DL ¢ ® s fleid sk 2 45 R

(FH kR A g AEm)

PR R
o

B 3-1 100T MTS 24325 & 5
(FH %R AP f )
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¥R F%E
P P
250
—u | l —rrs 20
]
||| I ||| R
y
7}‘:‘:77_ 7797_
, | 000 | |
I 4500 ! it o
(a) 4% 554 0.32%
P P
250
— i3 ] l T
[ [
[
111 1] .
1™ i
| |
L 4000 I
! 1
4500 nnit: mom
(b) 4% 54 0.97%
3 3
250
— 13 ] l — KT
b o
i 350
11 | []11]]
i nlae
s e
| |
o 4000 L
' 4600 ' i

(F# %om

(c) 4k 550 1.29%

B13-2 389 B <424 GpE R

AR )

39



e ETRAL R FE AP0

F
250
= —
£30100 W
E
| T | I
] I
i T
| |
! 1050 '
L | .
} 550 | unit: mom

(a) ¥ % 3 »iFEy ald=1.5

F
240
\ ;—#3 |"—'1
£3@100 1
B
|| T || R
] il
e T
| 7750 |
| T I unit: mm
(b) ¥ 852 3 »uiFE ald=2.5
F
250
\ J,r_#ﬁ |“_"{
£3a100 A
E
|| I || Rt
] [
. — 7
| |
! 2450 '
' | it
! 3050 ' e

(c) ¥ % 3 »uiFEv a/ld=3.5
Fl3-3 T4 drmapes
(FR KR AT g EIL)
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¥ % #%i i

fu

I 250

: e 3“{ 400
L= )

' 1800 ' i
| | unik min

24100

(a);#%8 = = 250 mm x 300 mm x 1800 mm (bxhxS)

l 373

K445 9
: o a3l
oo

: 2700 '

I 2300 ! it mm

(b) #FH & <t 375 mmx 450 mm x2700 mm (bxhxS)

B0

:;;;; ¥5
00

! AR00 '

42010

(c) #FH = <t 500 mmx 600 mm x3600 mm (bxhxS)
B3-4 < ocfdtle 45 il
(FR KR - 27 K2)
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2RAGSETRAIBEEZAFZELIFLO

B 3-5 =4~ Ehied FEERRPEE
(F kiR ham g K1)

E Spreader beam

Specimen

g .

Suppat [00mm LVDT Support

B13-6 ¢ & B E kR L B
(FA %R A8 T )
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Tt 3 0 WA AT

$o8 RSB
T R RS R Ard 41 Tn o FHOP L B M ARG TRI 41 o
R 4-1 e gl e LR R el o 3R E NIRP B
RIS > B RPVE > dod 410 FRUE 5500 0 4o @ A o e e H R
T NEAK S Ao B X o F b L RS JEIR R T W entE R ﬁ;;m?g s B
v F 4-1 & B 4-1 F—ﬁ:’wﬁiﬁzﬁvagw FAR T o Ao el frfie S 4P
P g fORoRR R et g R FE K £ ApiT 0 2 RC BV g ok fiay 4
TAVKEFAL A E/RYEF AP R g TR RS o Bk Ao o)
¥ g{_;&';;ii—‘g °
% f8 RC 5 enft £ 335% ALY o b AR O L Rk 7 5 0 Ao
4-2 2/ 4-3 255 o RS AR ehR faiR 4 RC % > ¥ FL1 &2 FNI > FL2 &2
FN2 > 2 FL3 & FN3 > 74 427 RC B £ 1% TA LA > 20 54
P FERCEF© @ F R % DR FIF 0 LT RC E ¥ g [t
B il > 24 BORPEA GG B AT TR FlA B R kR SR A 0
oo
B 41 TP EFRCEGS R ALK L€ RCEF AT LK
TEIVFER PP A AN o AT AR TR B 2 o) sl g i
RCZ tled 1 £7 > RIBHM AL RA TR -
42 2 Bl 4-4 L0 BHREF NP EoN FAE A 420 B0 A
Rt RC Fe RPEfR e 2R L@k > SR g T 2 62
2 %% 230 F 2 G o g RC 2 en's Rl F{ode' T 54 R § £ RC RiT
ed £ 428 Tt A fERES RCE dy vt o 54 4 i 50t hf e At
<o MR RC B 1217 5 il fi- S RCE R s o
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o~ FBURHCS

BE T A SRR Gk Y SRR e doB] 45 % ] 4-6
T ER R £ REL R B AR RS L ARER Y £ T A4
FAEEH A AP E G SHEUPE ) 10~30% © P ER S ¢ LR
Wefed B g AR RH 5 0 @ 2 s M a/d=3.5 ha fERE S RC F o 3N
Fn AT e B e U E R S P LR T A AR > B
BREFEPIAHE B Y - AT RS D VA F R

BORER R S W BRSNS dpaE o A TTRBUR | e T TRk
o TP RAUR ) Ldg R A WMt ShenR 582 TR G RS BUR > dof 4-7
Hadi 1.5~250 3% P puf ) PR OBK? FlinFp4 842 B4R
B 4oB 4-8 477 0 Hoald B 3.5

BBFEFRAR R FOT 4 B AT UF R B i T

o

=1

h R FRA AR T ookt a 2 ¥ oo pfaT ﬁ’/@;ﬂ&ﬁi T RN 23
| R 2 B o Y D B £ R B RS
42 ol A Al ens B I A G R R R TR g RE S L

B BEY- %% -

T E-—2BEY

B 4-9 2 B 4-10 5 A AR L % - &7 REFEY (ad) FETHi g —
MGy SRS B OY RARRET o A2 S - BAAZ o b MR eJRIT
A B TR AR LA o KR VYV ORR > A ARG b ald=15
S AL SR %t a/d=2.5 & a/d=3.5 F -

S B P E RS ArT 4 A TE R ok 430 d A g 0 £ B 49
@4—10,}@'5&‘:1?'% v a/dvtd 1584 35 ﬁfémﬁ\'igﬂgfiﬁ“

2 Fla/d o] 3t 2.5% EHFBENRAE D ATEPN SRS E @ a/dit i
| T R R e
Bl 4-11 3 EFfod € RCE G 0F — =¥ 3 o 1 Bl v 4
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ol o dE R R R HEnA S e ald o Rt F R R
A
f

FHIRLS TS - 2B LR 75 0 A& FNE R RD s i)
R

Tk ad e R R PR RS HRC BT F AL M
BEPE o T AR 411 b R R B E — B S a4
BT EA S AN FERES BE o TR F LN MTERLEE o SAR
B LM AR R BT B g AL R h A Y A

hrfieid 2 1 5 A2 9B R -

3

=

$ BREEH ACIRPEL R
2 A3 E MR RIGEIIPE Y T 4 g R BT 4 BRI

15 i ACT ezt B e o 304 5 & a5 @ & kg ACI 318 2005 44 e/ 5% =

o deT AR

Vi =[0.16\/f70'+17pw(Vuf%/[ )b, d < 0.3/.b,d (4-1)

e
f, <70MPa

0 w=5m 4 A 55 1t

& (4-1) ¥ ’Vuf%/[ AR A 10

LREHBRCESNE T 4 5B Voo 4ok 43575 g4 5 - iE 4 A e
Pz s m AP BRI RGP ERE 2 o B p R LR
B T ALK R 1 e Mo EOR 0N (E R ET .

- HRCE T (ald) Bl FREEFRFRAT 4 R (Vo) 3 >
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2o mSETRRIFEZAFEIATD

dod 4397 TR BB AT 4 SR Hadec R a #1023 had
515525 &350 HV 3t ACKH E EVaag o) 0 & VedVaat B0 4 0.69
~041 o AR % PHERFL AT ERBJIEL > BV /Vaert B4 093~
027 - Bk dE L et 4 BAF Lo ¥ LRAL Fipmpi AR AT S
56 B Ba/denhf (e B & f £OR D P Ap g E o

BRI R G o ETRARR Bend o A A IO E £
23 EaET 4 g R (V) $Ea/drt duft ) @ 3 % 0 dod 43 997 < A
PRSI R 2a/d=15 % > BVyF hF PR g 0 7 i LT R R s
PR AR 0 tra/dvt o] pE o B PR SR R R R G RS R RO o

P RRGES R T 4 R 0 fa/d=15~35 pFo gt £R GRS
PR L REVFEFPUETRAAREL DR Ao )G RF o RERHG DS

i * (interlocking action ) $& % JZ 18 » A fic | o

N

o S ACIRAS ¥ T 4 56 B ehif iRl 00 5 4 P BT A SpE o B sh s
Flm g M RIIT 4 R e P d £ 43 1
3 Fa/dt @ f 0.83~3.01 ¢ 32 Vy/Vaa & A3

Vu/Vacrtt &

.
I
[
Rt
xS
(.
"r'i

TR R A 090

;ﬂ}_%ﬂ:

~2.68¢ 11 b 5 5% BEom > g FR GRS Wengh 4 s B
W s g A o B Y o ga/dit 2.5 T BV Vet B R
w14t 27 ACIFERIZ ARG B2 o 3 i@)}%ﬁz%ﬁiﬂz*”i BmE o NV A
BEY (TR % 2 FS o

Fz o Rz i
HARCE = 20wy > A2 I e 2R - WiFR b= b
WHEFHFE B Aok 440 2P SDNAFF £R S ~DLA T TR
P HEEE ] AT Fdbxh=25cm x40 cm %52 £ T FEMM < -tbxh=
37.5cm x 55 cm~ %5l 3 & T M 2 stbxh=50cmx 70 cm ° #8844 55 E
FRIRACIR T b 4 550 (14687l > 2 el 4o d 450 Ags% %}
FAFETA S
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Ao d Bl Z e d RAFTAHERD] 0 A ERFL FHPE -RAFE
RAp o g RR GRS ??@Tﬁéqﬁi#%kﬂi’1$&ﬂ{ﬁ?ﬁﬁﬁ
AR g HEFAR o GERT THETEN A ¥ ERRD NER- TR
R d A 46 L TR A R E
Er TR > FAMETRAL HRCL 0 s AR T ETRRD Rl b

MRS PR
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o

MR L o T ¢ s J AR e B ATOUE £ B

<o A AEERY BRI E RS o PRS- HAPFFR AR

4
p
3

,,rw%wﬁﬂ?ﬁ(%?ﬁ%&)m%ﬁ’%@¢w?ﬁm’:ﬁﬁfi
BUCEF R T2 A A ) HABR A BT o H Y
1&%”?%?éﬁ%&%%ﬁﬁﬁéy=ﬂl%7xﬂL%749=Q%M:ﬁi
ML ER S y=-0.07x+10.88 > R*=0.9932 d p ¥ 5 4 » dx iR R L B
B ingop g R Ao LREL R

Bl 4-16 2 B 4-17 & 77 & A% ﬁﬂﬁ\‘-:\af_ — % 7B - %% Bosco# Carpinteri & 4
Zk2 5P e B U ER B A FSE AN T ERE 418 2 B 4190 H
BRI S R EAP e A s R E v & (YY) ME e hE B
FobLER LIBA Kk ®h i %A FF > 7 d Shah ™z k2 2 3K =
0.0597( )" (¥ = 5 MPaVm)# 5 2 o d % 4-6 ¥ 5 41> 2 sh Eh ot ¥ £8

_\_/»—»

AR g ARSI o 5 2 F2mURs 0 F R ouR
d 30cm3 ~ 1 60cmpF > F &8 5% 2 iﬁ“g{d 1/115 -1 2 1/150 » 5 F 5 4
77% 5 @ e FR A B E R 184 Bl 3 1/188 0 TR 9 A 45% 0 BEAAEF
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FRGERA BHEE (RS RTRD -
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»
>

5!
s

4L kg > 2
= 5 3 f,d’ ‘aé\l‘]

24-1 Hd PELEERELT
wFH A | A | A Bk MR MR | R | & | 1R | RS
WL PE | OR® | #A | L R%® | #BE | L | B¥® | #A FUR
P P A P 5% B
ic ol A. y & y u & A
kN | € © KN | mm | kN oY | keffem?®
x10° | mm %107 x10° | mm
FL1 | 20 0.22 | 1.00 | 68.81 | 1.75 | 18.45 | 75.74 | 5.93 | 70.97
FL2 | 40 0.78 | 2.96 | 191.7 | 3.69 | 22.11 | 201.2 | 10.0 | 67.41 349
FL3 | 40 0.50 | 2.14 | 2539 | 6.00 | 26.28 | 260.2 | 7.02 | 52.17
FN1 | 25 027 | 1.57 | 63.67 | 2.00 | 1581 | 67.61 | 430 | 64.34
FN2 | 40 0.52 | 2.03 | 207.2 | 3.13 | 22.72 | 2102 | 4.09 | 32.94 330
FN3 | 40 038 | 246 | 2464 | 3.17 | 26.24 | 2473 | 3.14 | 44.87
(FR KR 277 FL)
o 4-2 B RERZFEEd 04T
=X A= = 4 ik ' ik AN 1mr | gt
K oE i E §4E E §44E L
Mic Dic My (/Jy* Mu Py 4
kKN-m | x10° KN-m | x107 KN-m | x10°
FL1 14.6 0.7 48.19 3.25 53.02 30.5 9.4
FL2 27.91 0.56 134.16 | 3.00 140.71 21.0 7.0
FL3 28.00 0.43 177.73 2.63 182.11 17.0 6.5
FN1 17.36 0.14 44.57 3.75 4727 32.0 8.5
FN2 28.19 0.29 145.03 3.50 147.25 22.0 6.3
FN3 27.77 0.34 172.51 2.50 172.59 14.8 5.9
(FH &R 2y Km)
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DA SETRAIERZ S FELIATD

24-3 FHEZPERREFET I RALN
B ES
N — .
RS | B &i’* ‘ lf'g} ERE R AR AR )::CI]E Vc,t Vu,t &2
| w5 B/ 0w | var | o | Via | Ve | B
a/d cm VUKN) | Vi(KN) aci(KN)
=T SL1 | 1.5 49 214 0.69 | 3.01 | /&
O SL2 | 2.5 349 34.2 102 71.1 048 | 143 | R
. SL3 | 3.5 29 59 041 | 083 | ¥4
SN1 | 1.5 69 227 093 | 2.68 | &
¥ E
s | SN2| 25 330 39 141 848 | 053 | 1.66 | ¥ &
SN3 | 3.5 20 76 027 | 090 | %3
(FHRXR: Ay FR)
% 4-4 LfERI B2 2 (Hiiom)
Aokt i B3 FUR 3 R
X 2
pER~ B b h d 3 L kgf/cm
¥+ DNI 25 40 30 180 240
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