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Chemical Stabilization Tests Performed in “Kwanto

Loam Beds” (Recent Volcanic Ashes)
By
Kazué WaTanasg, Eizd TAKEpA & Teruo ArHARA

Abstract

Soil stabilization is essentially the process of permanently improving both qualities and
behaving characteristics of soils, so as to make soil-mixtures stable under allweather conditions.
However “Kwantd loam”’ soil is said to be difficult to stabilize owing to its abnormal properties
concerning soil mechanics. Because this loamy soil generally has the higher content of hygro-
scopic moisture containing half-combined water in irregular shaped pores, the slightest exces-
sive load provokes structural collapses. Accordingly this soil is said to be unable to compact for
engineering works, But now there are a few physical method of improving this soil, principally
by welding or admixing other dry soils to reduce water content. Chemical procedures are still
in an experimental stage, especially such loamy soils as originated from volcanic ashes have not
ever been examined. So the writers have projected a new chemical method for this loamy soil,
by using superphosphate of lime (chemical fertilizer) with two additives, i. e., sodium fluosil~
icate (accelerating cure) and ferrous chloride (water proofer).

At first (1967) they performed this new method in the suburbs of Sawara City, Chiba
Prefecture. The surface stratum in this site is mainly composed of upper “Kwanté loam’ soil.
In comparison with this new stabilizing method, they treated this soil with the commonly used
stabilizer such as sodium silicate mixtures. They obtained the results that both stabilizers had
nearly the same effect, and the sodium silicate mixtures could not permeate deeply into the
subgrade because of rapid coagulation, but the phosphate mixtures spread themselves 3 or 4
meters deep. Both stabilizers showed 2 or 3 times as much increaseble in strength for “Kwantd
loam” soil in the case of suitable concentration.

On the second chance (1968), the writers again performed the acidic phosphorous
compounds method to verify its proper concentration (chiefly HgPO,)for “Kwantd loam” soils at
Iwatsuki City, Saitama Prefecture. They have obtained some results concerning the suitable
concentration of this stabilizer and additives.

The example of No. 1 pit at Sawara City shows the tolerably suitable concentration

(H PO,) of acidic phosphorous compounds among these stabilization tests in the two localities.
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Table |  Stabilizing effect owing to the method using superphosphate of lime added sodium fluosilicate
Locality Sawara (1967) Iwatsuki (1968)
Pit No I No 3 No. 3 No. 4
Concentration of H;PO, 11.3% 6.0% 22.6% 14.7%
EﬁxtﬁﬁﬁﬁSdhynﬁ@nﬁmgpmmfd‘ 1.4~3.5 1.0~10 1.2~1.6 1.0~2.3

Table 2 Stabilizing effect owing to the method using the other chemicals

Locality

Sawara (1967) Iwatsuki (1968)

Pit

‘No. 2 No. 1 No. 2

Chemicals treated for tests

Sodium silicate
together with FeCly

Slaked lime Chloric acid

Effect (expre sed by magnifying power of
N-value)

. # ¥

WAFn424E R DSkt SR D VB TR D —Do & L
T, MRREACIY, HlELRESEIHEEMN - ¥
BECERELTRY, + CMEBROMERERTEE
Shic, MEHROEATE, SFILITREOR—Y v/
D7 EHALT, BiRicX it E A icEy,
L2 LZHEERSERNERTH Y, BARS BT
LD k5 BEERRERTHCO VW T, RaTho
7z

Peen MR EET Y AV b Ry —F - R
JRERER/R LT -TRY, ThiCERFRMAMEIEIZ sk
LT, ZOEMERLTE R, L2 LHBOMERIS
L BESETNEEOYEE S D, LALITHRR
FHRGEOETHEITL, RIEBHEREY LT LR%NE
BEEEOTHE, P ELEREBESEDIZ L
HEREL TP LD 2, 7R\ MUl o His & [Ei
LESEBHIE, EXAREEZEL, BENZER» L
FLLFTROFELIZ LT, S%MEREET 3 RER
EORPLTRITYS,

2. BEBEKECFEREAIICHATSES

BEREN L BOLZERCENTHBHZ LT, Bucsbh
TRV, BRECHIEOLOELEICNE D &, B
B LR ORI RIS TRARET, BELE®E

BE1) WA (1968) © BEILEEEMREFINIF L ¥ ORI BT B R

MBSO, —VIEE, HWFHAM®, vol. 19, no. 1, p.34~37

PDFE(1969) @ HARHR L1k, EEAERE~O—2DOTI
—F, HF==2—A, no.173

1.3~3.1 1.2~1.7 <1.00

BZLLWNTED, TOFMIZED, WBBESKLPO
e TAI=V ARTFEMBLTEOERL RS, ¥k
BB X - CTEATHIRE L, (B U 7o SRR k-
WEABEET VR = A0, IR THEO BRI
LYE b L CEHLT 2B L v SR 2 oDERE
MWBEOTHB, RISOBETELEST, BE7TLI=
TAROVWORTE, HIHOXS IS, BIETIER

OH:
| P OsH;
. H
~_. O > /O 2
AL AL
~ ‘ ™~ O < \P OsH,
P OsH:
O—P OsH;

P OzH:
A1L<

HIE FEY VBTV I=y AOEERER

bhagsiuix, 10 pH 0L, KEEHROED,
THEET AR =7 20 ETHED bh, ThidthE
DERLELTHHELES, HEoBHEICL > TR
BB, TOREE 1D AERIZERU TS, &
7B OREERBD ediciE, BEOKETEET 3
BERDD, FLTIZDX 5 RREEOFHEL, BiE
BORBBIEBVT, BULHTHEShEL LD T
3, BEBETEEOMOBEOZERICENTEM T
528, WRRCIZHFENIFATHES 5.

2.1 BEMER L CEMBAIRORA & RE

Bk oERIC X - C, HBELRERE L TRATS

79) YA - R (1965) 1 U VR, WSCERDEET, 309 p.
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AFRMERTZD bIich, ThEEBBATERTS I
BEL TR L2 DORmFIc > TR TR MNERD
%,

E H,PO, &HEH R
FERT 3 HEROVTIE, <
YF 2—tk v Y TEKZECE
5 —EOEREY Lo TRERTVS, Thbbi
BB o ERICHL T

- IEBERR-- 2%, MIRRER-- 4 %, EEHR{LY —F0.5%
FHEDIEFHBiEmT 3 L, R4 %OPH1.4
I EHERRER L T o T, R L LV TI TS ADAE
Rl b, HEipby —FX7 v F hicE T 5850k
BRFERRELT, BEERL 7V LORRERET
BHENEETHD, TOEPHARELTAZFT3
VERET VIV DEFMITE, —BHRFD D
ZHBDRD VAR L LTHEST VI =y ADEK
WMEERTZZLLEHTH B, ZLTCTOBRERIE
BRENE LTERT HEEDOFR L SR T3,

IERER (HPO,) &
% OBy #m A

EBEBEBARO e bl oW BRI R B R
B2EHELTO R ERHSEOT, BBROMLE
= B HESCEREEEZ TR b

R, BBIRE (apatite:-Cag (PO,),) 12 ZD—>ThH Y,
ZObHOREHEBREIREEORETLH D, LBhow
FEEDHOT, ThEBRILLTHAVS2DL—ETHS
B, —RICEAZPES TR, Ho GRERAKEE
T3 ERENTH D, BHREIKT O BB o SFE
ik, 17~20%ThH 3, WHEBRARKOMERIL, TORED
BoRER» S, BBRARKLAELORANTHE L
Nbhrs,

Ca, (PO,)s+2H,S0, +H,0= 2CaSO,-+Ca (H,PO,),
«H,0

BBRE IR AR OBRY EESRBICEF L, HiEd
BETHB, ThEEDIHRLUTREAL LTHRFBY
REPEBARNENL Thz, BAROFREIHFHEE
Bz X R0 X 5 BERFETE 3.

XTHHEOREL Fue ROV THEITAH LS, B
HEER IR DBERL, FiRIC X - CIEM (H,PO) 2 LT
BHEE, EBPFOTAIFLREERISES,20D
DB ARB L PBET 5 R, AE X CaS0,.
2H;O L7 Y, —EARBRICEBEL T (DETHDIR)
R ETS, BICIERRIC X 3ERT, BRRicX
BBEERABRRLCERER, TEOFEETEMShD,
EHIEATLELEFOKS EDOBOKIES b - T,

##3) Massochusetts institute of Technology(1961) :Soil Stabilizat-
ion by Chemical methods. Finaelreports, X1II, p. 5~17.

PRYVKSERET SRR S LBbIhD, D5 %
B L BIRDBEREAIC X - TR EIR, SHICEAT
SR (apatite & — RTEE 5°) BATIAREMED
bb. T ELITHRRGOVECEE R —AD L ) inHBED
HRICX, BRAGFMELETSH S, BEREKOFH
BARREDEE, TOBKRTLENTHSH,

T IR R B O i#RS (RIA PRI,
3%bHBbONDB) RERSE, RSBWE ISR
{LTHBDT, 2hbd FFe RMFILLTER TS
DERD B S CTlEEE K ICHERZ I %, fAORnA &
L e mA S eI 5 LEbhE KRE,
CRREOSIEP bR ST B &, £ THEBRHF 08k
ERIEL Fep(S0,)s AT, ZHITIBERI N - T,
Fey(SO,)s+CaH,(PO,), H,0 +5H,0 = 2FePO,«2H,0
+ CaS0,4+2H,0 + 2H,S0, L/ CHERNHERL, —
FHBIEROT VI FERBELT, ThEF L,
LY —F DT I & > T—RBFA LM SRS,
Z L CHEREORBIZBAERERBZ LT, CaS0,°2H,0
2 CaSO, 725%, Z® CaSO, (AE) & FeSO,-2H,0
LRIELT

FeSO,+2H,0 + CaSO,= CaSO,+2H,0 + FePO,
L7z VEEGRGE (vivianite--FePO,) 23 T&%, 2L Tk
HICRIRBRET D &

FeSO,+2H,0 + CaO = Ca,(P0O,), + Fe,0,
LinoT, REEDEFLCHER=AIK [Cas (PO)p -
apatite] 2435,

Liedd - TEOERBERIKE 4 B ERR L TEfT
TH5EEZBND,

DBEBLERBCI > T MELET VI =T ABIT

SO YD ElfE

DARBEIVAEBLLIDPABICLTO KInEEHR

(BrEYuFA PEELEENhD) LOKE

) EFt B EY, (vivianite) X - TR % Higk ©

ek

&) RS IER T IR D A RS

DX REDLD THELKIEOHTH > C, TDMH
BV TR RBRHERBE,

3. BER—ABOHMBHRIZONT

B e — 2RO X 5 K hPREBEIEL, 44V RE
B (NEERA A V&) B05L, otk KksBERE
PHTKT, 8ARIKLTI0 %E2EZTEY, Lad
TOKEGSPEMEL WEEAEDLDTHD LT DL,
HE A X BRIGERE, ShoTHERbDLER
BT d, RGN LMT T =—vESHI 2T,
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ZhEFHD L LTEBELOTREED S —> DLk
BE2BNEH., EFlew—ABRICARIVIEVT &
13, BEBRARERAVAZ LRI o THIT LR TES
LBEbh3,

3.1 BER—ABCxT 3 EREN

FBRA4EEP BRI T D b EERRE O OMER
X, KL o v b OKEREKEEHEE RN - WE) »5
Wik BB DKL IR G DR DI IR oTc, Tinb b
FEE T TiREH, BMSFEEREINEEORE
DEHHK ICHEEREL, T HOHE KR L
T, HBERROMBRELER TS I LEL, TRAMT
BAERT ST EHA, AT PR
AET, ThehbR2eEAlic Xk s BB R EHA .
3.2 FEEEEWSAEMOMBENRERER

IRERE A IR & v 5 M s RIE 2 321 U 7o Bl D MR
RIDEAFMTH S, 22 TIRTOFHELREE»S
FAObh Tk ORBRME T2 0ERD - 7.
BETERLUIEZEANL, o bl b—fFicambd
NCOVBERY —F KFTR) BFHLTIITHETD
Y, HIEGEBHBEREOREI CRCERE X L
Rbh, WB7rEVE (T.C B) v 5 EREAE %

ofsm
§§§¢

HoR ERCRREER (SAMH)

1

FRT2HLCTHELERL, 203 00FEEERL
THBZ LI Lz,

BoORICFT L 51, SATEFHRTERNICERES
m, EX0.4mDAFDRE 3H>L Y, No. 1, No. 2,
No. 3 LE=AFIEE L. 778, No.1l OJtFE 4 ~
5 mMOFTICEE XBmOEEWBER—Y 5 & Eli L &
2, TOMEIRRIZOWTIE, BEiERREOBH DK ICE
RBZ LT,

A) EEWSR No. 1, No. 2, No.3 HHBILORE

#l
[(No.1 #ExeL)
BEEEAIK (HER20%) - 6 4%
180 kg/(H,PO,---11.3%)
3 kg (F--0.55%)
121 (H,S0,-+4.1%)

Bl Y — & NaySiF,
e (FbE1.84) HS0,
HLEE—gk FeCl; - 6H,0

1.5 kg (FeCly+6H,0---0.3%)
7K 4201

#4) H. H. Bawny 537 2 Y A TEZEHL T3 50,
Soil Stabilization by Chemical methods, Final Report phase
XI M.I.T., November, 1959.
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BEEe— AFOLBEAMIC k5 RENL (TR o 773 - fEERE)
1R ERTHAFAMAREFTOMERE (NE)

L . No. 1 No. 2 No. 3
23 B H A sREE* OB A H R SRE mE K BRME OB
40 cm — — - — - —
65 0 3.5 1 5.5 0 2.2
90 1 3.7 3 3.1 1.3 1.4
115 2 2.0 3 I.1 2.8 1.3
140 2.5 1.5 3.4 1.0 3.0 0.9
165 3 1.3 3.5 1.0 3.5 1.0
190 3 1.4 4.0 1.3 4.0 1.1
215 3.5 1.5 3.5 1.1 4.3 1.1
240 4.3 1.2 4.3 1.7 4.3 0.8
265 4.5 0.9 4.3 1.3 5.0 1.3
290 5 0.9 3.5 1.2 3.8 1.4
315 3.5 1.7 4.8 1.9 3.8 1.4
340 4.8 1.9 7.3 2.1 5.5 1.1
365 6.8 2.3 13.8 1.0 8.8 -
390 12.0 — — — — —
¥ o o wm OE 1.8 1.8 1.2
E ® E BB E K 180kg KR¥FA+HE~ T XV T.CB+i@ AR

RERTHONE (A=2—FrRNP 771 v 7AENHEO NERKE)
K T hotmmE (NE) tRTHoER®E (NfE) ok

PLEOFIRAORAIE, EBRETALTHERLRN  BFENAL LTRVYS LHRRBZ LV, STZO

L T, FBIRIIEI & % 7, % 3SRBRILITH L i,

[No. 2 3Br7L] EBERLIR  Ca(H,PO,); H,0O + 2CaSO, 30 kg
g Y — & Nay0-8i0, 60kg (19.2%) FERE P,O; 2.5kg
Hfb= 2"k ¥ ¥ MgCl,-6H,0 60 kg(19.2%) HiLE—gk  FeCly6H,0O 4 kg
#ikY —4 NaOH 2 kg (0.6%) LT VR =@ A AlCL-6H,0 4.5kg
K 2401 Bl Y — & Na,SiF, 1kg

THE, b HIA R FEEED T, AF T R L L D & 240 {
B ESREF AL D TH B, bl H,SO, (JbE1.84) 51

(No. 3 2B7L] L &b THEEREAIRLT, T.C. B LIEHERE
T.C.B LW HAHDORERMITROL SR MRD DEATHERERL Thik,

R Th 5, B) REBILORTEHOBRRTIC & 3 MBRAHE
P,O; 48.5% FoMioRT X5k, ERBRLICoVT, BEHWT
Fe,Oy 13.2% FC 2 e AILELIC 4 H5oD AT —F Ly vy
ALO, 4.1%, Fav 7T Ar (WEDRE 2EELR. ZOWERE
F 3.8% Rt 1 RENEEDTRLTH 3,

CaO 3.6% No. 13ABATL O it /713 iR T 0.65m TNEET, 1§

ZHITHREOHIEICIIE TH 5%, BRI . .
N . . 5 7)) ZONERR=—FVRY YT 1 Y FREIC L THEDS hcE
BEEIBRBREVEESRTRY, LUASERREOH EHE BRI L> TROI DD THB. = —ABON{EIRDT
X, LD, HIRGRE LT % OMRILIRE & F—0J7 kel
#6) Joosten (FAh) iz ko THF&hichik, FLTHEL Th 30T, iRk TE OMBERIIERER S
R - EEEE M 2y b SRR, W6, Higk 5LBbhd,
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BE e — ABoLPENER X s 2EIL (DM - MTERR « ARERE)

BEEETIELER>T, BikEARBIRE R EML,
2.90mTN=5¢/oTw5%, ThX)EIELEL
mB0%, EEIEIN=3 LEVR, ThbEETETIL
oo TREEHML, 3.90 TR N=12tLoTV3,
No. 2, No. 3HLELZLOEENIH 2, ZTOEMIZ
ZELAEFRETDH D,
AL VRROFBTENNIC NEREERE L, IRIEHE
THIEEZFELT, BUOPY 7o v 7 JWE & £
L7, ZDPHEMER, B 2R+ X5, £ilich-
THElic a, bc, d, e, f L6 EMBELTHS, Lieho
THILOW T RIRLEME & lEkiE, 2 Eh—&EV 3
HOEBEE Az, HlziE, No.l ik a, b,d, No.2
tXbyec, e, No. 31X a, ¢, I ThHB, ZDOREEIE, & I3Nic
I 7ML TRL, WEERSE I RIORTEY TS,
WIEEILDOEFBREEERLCH L5, £ 3REE
LOFWFRINME, W FHNED K, REBMGEE (7R
THONEEZHTRIOBRNETRLZE) 2757 T
FLTHB, 1.0 DEIRFRIREORWT LERL,
10X V/NE B DX, HBREL L & EWEEY,
1.0k Y RERofpnd, Hlgsmlbshi = L &R
T ERFIROEREL LT, —BICSOREVEEICHE
T, »oPkIZED LV E SR AWERED £ ik
fE2EHED 7 A\THUSH R TS, WRRID 2 ~ 305
ErhahXE TRy nz s EIRER),
[No. | 3R, GEBEREIKE) ]
BEiERREE 525 &, JLET —30cmBE® & Cixif{ko i
ARE-oEIVLAEVYE, BTHIN= 0Tho/ehihbs
T, RBELENTVBEH LV, N=0R ki -
Tz, FLETF —30cm 25 — 60 cm = Tk, 3.5(%
DOELE TS, — 75 ecm PLTFTiE, — 175 cm %
T1.3~2.0FEDHELE - T 5, FLEMNS — 225 cm
DFHC, HBOTHEL TWB L2535, 30cm 0 E &
Chlco> THEETDIHED, FHoBEBETZ- YL
N,
Dlidwe—2r@hicikir 5BHRBORETH-T,
n—ABOET OILKEDOI LB Tixl1.8~2.3/FDik
BEME LT3, LS > CREBEERIED 5 A%
TiZE-oT, v— AEHBRTRENRS SECEDEE, 1.4
#8) Plxid, AAT mTRv—FA Vs VIELPL A= R VT
HBOXO e bo, WEFY: TREHSsERE 2.p.5 F— a4
Fl (BBF4148)

B9 FlxE, BEEIMEOXS bo. NEZME: TEAHE]
p. 71~75. AL KK, FEssE,

#10) CORBTRTT HEERILEFM em &\ 5 TR, HE
BREOEREEHE T om L 5 EL o TR Y, MHORR
40cm HBHZ LICHED Vi,

1) Z R No. 2 OKY T Ak k2 ls R fRo ki bBibh
Twa,

BierdBL, BbTsBLicarh, BLBEH e
b Eh 3 Z ERbd o7z,

(No.2 BRI EEEEY —#¥R) ]

KE T A L BISEEREOREE LB &, ILEPS—
30 cm ETIXARHTH 528, — 30 cm OFFT5.44%, — 50
cm C3.14%, — 75 cm Cl.IfEL BT, n—AEDL
WEELLMEEh T3, LHALZhETIRADR
EHMEnd, — 150 cm OF» L FETL.3E~1.60%
EEoTws, ZUTTHOMLER, 2fFmesh
Tw5s, No. L iR ERIT L, HLBOELTESR
ERToTw3, KF T2 THETREEROKEEFT
55D T, EENE CBRLOBEANIRL, BERHETRL
7R oC, ERMICRERABICBL LTS, Zhit
bbb 5T, —150 cm X VT CIREMEMERL T
WB Dk, WiEY —FEMAZT, BREEEEERNT 50
HE Liclew LBbRS, HHRABRIETH SR, R
VIEFEDREES LD TH B LREF S,

(No. 3 3B (T. C. B #) ]

No. 3 Him OB EREE 25 &, No. 1, No. 2 |z
HBLTC, 2 VBOEARL->T w3, FLET 25
cm C2.54FL7%Y, 100 cm ETO/IE, 1.0fF~1.50%
LroTCwd, ThIUETIRIE LA SREENSEL,
225ecm AT C 1.5~1. 8 fF L oL Eh T\ 5, 2
B S ERSROEAMEL, T.C.B 25 %&EH
EKIUKBOZERIZIE, RIPEREZVX 5 BEDbh
%,

3.3 BEEEMTABRNICEIT BiENRE

FIEETERERTICEWT, BBRER & 8 L
T, WRBHREZRS, AF TRk dITHkEOhEER
Tz, U CTHERIC X 2 BN B D 1 D DR
BB ERbP o, LHUIBBERGERKEL, FHlok
B> THRICEENETIETHY, Z0KICET
BHREOUNERD D, £ZT, KHROBRTIIZOE
BRORBEBREZFLLELT, ZoE»MbFRETENSh
FIRLHBR P CAEEERSES) 2ERT5 5k
BIOER LGS X 3ERER SRk L TE
H3sz izl

ST AREET OBEA BN, #E L FRCE3m,
RE2 cn OMIFEOR 4 @EERY, —FlicR, 20—
VHZERESMOR -V U 7 EEHE L (4 KBHE),
FLTR—=Y ¥ FHAD B No. 4, No.3, No. 2, No. 1 &
Wi EE Lz, ‘

A) EWAEMA No. 1, No.2, No.3, No.4 p&H

BRAOREAS L UEAEE

[No. 1 #BH.]
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B e —2BoltBnEic X s Rell (EOME - 478X < R

P47 RCa(HCO;), 40 kg EThB,
MR HSO.-HEL 84 40 kg (No. 4 3ER7L]
2 1 RBRILOBERE»D 0.2mOESKEY X{HxiEz WHERAR  Ca(H,PO,),°H,0+ 2CaS0O,
LT, WRIRERAEEPREMSE, MREEYIC 240 kg
FIRLUTCHTT 2588 FiEs H,SO, (JhE1.84) 151
[No. 2 3EATL]. (LY — 4 Na,ySiF, 5 kg
#H HCL (conc.) 37.9% 70 kg & —4k  Fecl,.6H,O 2 kg
L 8E—4k FeCly«6H,0 10 kg 7 4201
ZOFEF e — AETICE, EANI0%MEEHY, T ORST, EEFCRITIRBRO 13 EOEELLT,
NiERE ML CHAgEEEZ - Y, Thicghile L WmTEEELR.

TFeCl;»6H,0 M5 Z Lz Lz, 2D, £ %5
LWHET,BRLUTHRRL 22 EHPERFL THK,
[No. 3 3Br7L]
WHIRAEIK  Ca(HyPO,):°H,0 + 2CaS0O,
: 360 kg (H;PO,...22.6%)

B) FERILOLERDOBRRTIC & SHBURHR
FEARITRT X 5k, AINOREEARRNK EfEo 48
ORI E—Ficl 52, No. 4 Dz, EEBmMOH
BR-V 7 EERE L, TOMBICOVTE, B
BRI 7HHAOEMND Z LitT 5,

EEgp{lY — & Na,SiFg 10 kg #£121.30mBb Y, ZOFicH e — LERERELT
W H,SO, (PhE1.84) 201 VAR, n—-ABEFRELIEELL, BWHEETH -
WLE—8k  FeCl;.6H,O 3 kg T, ZOBEERF2.50mTH %, TOTHCIXBLEERD
7 420! Y, ZDEEIX3.80mTH 5, T IENE PN ORBRITHER Ik
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LicHlET B L, TEL 00T RE ICERE L DE
HLERS U, LBLFTICE > T, 2ORERPLY OF
B 5, TBIORKBTONEIFEHRET @& B
IORERE (%) KXo THASh2(E2%8R),

ECEMBALICBIT I T RHM% 1 7 B 2ol
BRBOELPBRNTIZLICTSE (E2RBIUHES
HEMR) . _

(No. | 3B (HAKE) ]

ZZ T, WRIKDOET L ERBOETIC X - CTHRE
BRI, HEERLOEAR, JLEET — 25 cm »
b —125cm ETORTIE, 1.0~1.7FIC00E 218
MLTwB, — 150 cm TIXFIRIHLLTH Y, T
i No. 2, No. 4 JLicRWTh [FlEE ORI Th B, —
175 e ARG, BOVL. 2~ 5% L 0R0ME Y
RLTVv3, LLAeRWcHD L, 2E0MENNc
ELIHREL, RYBEBRBERTSHS LiZvixv,
LA LEEOHICE, BHCEBLILDTH S,

ZORBRTE, HREAKREOBBIRBEAY iR Y
ERESET, b3B0TERIC, H2EOEENRHEKR
ERLEBAOBEKRIERFTEZLEEMNL LD
DThHB, LB L 5T, BRELTLLEFTR
Pole, ZDEIOREELTELBRD I LI, L
D OBRETHRK L T BOBAPERNICIT bRk o
e ThD, ROFBERML BB THERT O
WPREFTIC R b, BABRERREETh T LEM
bah, FolcE2Z b EREZ, AKEIHEOES
BARKT UL BEY CEAL 7222 ThD, ZORR
T, BEELVS ZLESHEHIRANT, TOERLR
140275 XL, BRPOELD LEDIK
BEEEX BB, LD 2 BiZoVTEBELI
BRANOERDS 5,

(No. 2 BRI (HE{bE—#R) ]

WL HBAE R R ERT AR TORLTH -

T, FORBEESEL TR o, BRESRB L, A
EE» S — 50 cm OFIARCCHME R WML, ZhIE
1T — 300 cm DFTE TEEAHBERTLLTER D, b
iz — 315 cm T1.4%, — 340 cm T2.6f5L 75 -C
W3, ZoMEBEr—ABOTERYY, FTidkst
Bk -TC, BEORTFEET >TwdLBELDND,
U722t » T & O Ic g £ { B L e b D Tidix
U kR sh3, 2L CRELBiRfASoREL 52
BPokrdTh5,

(No. 3 3BT CEEBRIRE ) ]

BRI E 360 kg LT, BEFERDOEAD 244
L, —IRCHIREEREE S L, Ho THBIRER
BB EvbhTws, HE5R0S 7 7ickiug,
E»D — 25 cm & TRIERIC X » THIBHSB L, —
50cm B — 175 cm ETORIT 1.2 %~ 1.6 S5
REIML T B R5ME, 122 A Y BROMSHEICEL
EEZ Tl 0E®,

[No. 4 BBRFL GRBEERR KL ¥) ]

WP K % 240 kg & L7cIREETT, HEIRMOFEH ©
1.3 Th %, “OMLERELS L, LEE» L—
125 cm % TR HETRE S H - THLL, — 125 cmPAEE
i3 —875cm ETC, 1.0~ 2.3MFFE CHRENENERL
T3, 20K No. 3 HUE XD &, SEAIHREEM
DRBENBENL TS,

FeEHRE O No. 1 4, S ® No. 4, No. 3 HiA
D3 — AELET B L IBBEERRKOBE DM LIRE
PERER L%, WAL TVBE LY Thb, ThbbID
THEERBEECERENRD - T, ZhXVEITLELT
L, RERLERLAEVCECIBREDZ L5 TH 5,

#%12) =0 No.3 ILOFLET — 70 cm OFFE TR T T, WMTREK

(FTROBHI X 5) PEBEEIC ko TEMShiz, HIKE

REBE 2B L, RBREEERDERRO0. 60% ~ 1. 6/% DHHE 7 SR{LIRTL DAL
BTHB.
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XoL33L, REBEERE HBUK D EREICE <
T, BWESBEARBZ VR VDTHDB, €2 Tl
BAEREROBA LR oD TH B,

BERHX OkRETH5 &, No 1 3ER7L 25, LEE» D
— 70 cm D CHUETREEN S I BB sh, Ly
DIHLIE 220 cm % T2~ 1 .6EDBE LE-TB
Y, BUHTORLEELTE, THULORETDH -
Teo TD LT OEHEFE - LEE I, BE — 310cm
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No. 2 DEERY — & (k¥ T R) &3k T5HL »
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wiEnxa,

TR OBBBRRREEIFIETEREET 50
i, BEBEOLicHTAEROMETH S, Bty

LT, EMRR4%EVIERFRIRS ETFb0E
BbRv, LPLERAMRTHIRTE, TheHii+ 3
CEREFETH D, ERMR No. 1 HiR0 R X E
BRICREL T, 11.3%LB->Tv3, ZhicHl, &
HIHIR D No. 3, No. 4 BBRALD X 5 e, EHERLLTZ
NEN22.6%, 14.7%ITi > TV5 b DIk, BEEEER
LisoT, Ho THBEPEILT S EINRRL, Thic
RLT, EEHBED No. 3 BERILO X5 cERBE LT
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BRI D No. 3 SBRILCEM L7z BERAK & T
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Pl Z o Tk B i T B2 30 H AL D HAEERNIR
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REER~7cE CITBE R v, BRREIKE L8R
DERNCH AT 2 HEBOBITICRHL T, YEOHREL
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LRTEA T, BETZHML TV EPED, EbFRH
B BERET TSP E 5 pE o5 S TR,
DL IFMEEMTIC X - TRER L, EDRERIFEN Itk
MEMZToL, BEEREENL v L FELTY
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