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Overview of the Development for Slag Usage Technologies at the Steelworks
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Abstract

Nippon Steel & Sumitomo Metal Corporation has eight integrated iron and steel works with
blast-furnace in the whole country of Japan, and each manufacturing process is different based on
the several kinds of specific steel productions. Slag treatment processes about cooling, clashing and
sizing are also originated in each works inevitably. So slag products produced from each steelworks
are very different in the chemical components, the solidification and/or the mineral-phase. Even
in the relation between supply and demand, and requirement (needs) from the customer are also
different from the regional market around each steelworks. As a company-wide challenge, NSSMC
has developed incessantly the original slag products depending on each characteristic slag, which
have not only the innovated function or new seeds, but also the adaptability to the severe social
compliance. In this report, we have summarized our developing status of the process and products
for slag usage at the forefront of every steelworks.
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Method of measurement

Measurement items Method of measurement

Particle size JIS A 1102-1103

Unit capacity mass JISA 1104

Density and water absorption JISA 1109 and JIS A 1110

Powdering rate Steel slag hydrated solidificed

Chemical composition body technique manual

Rate of expantion JISA 5015

Resistance to abrasion of coarse
JISA 1121

aggregate
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Method of measurement
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Resistance to abrasion of coarse aggregate
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Method of measurement

Measurement items Method of measurement

Slump JIS A 1101:2005

Air volume JIS A 1128:2005

Concrete temperature Bar thermometer

Characteristics Visual
Compressive strength JIS A 1108:2006
Bending strength JIS A 1106:2006
Freezing and thawing JIS A 1148:2001
Length change JIS A 1129-3:2001
Carbonation JIS A 1153:2003
Salt penetration depth JSCE-G 572-2007

Damage by expansion of Steel slag hydrated solidificed body

steelslag technique manual
Criterion on bottom earth and sand
Dissolution (Ministry of the Environment

notification #14) etc.

Pore structure Mercury penetration method
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Result of freezing and thawing test

BRI
Expansion test of concrete
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Wave-dissipating concrete block
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Ground granulated slag, Ca2+ s SiOz(aq), Aloz', H20
Lime, etc.

Pore }
Crack] |
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Slag —
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Fluorine elution restraint mechanism
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Influence of pH on heavy metal elution amount
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WAV ADRE A RS A720, R pH 2 RFFL
BT EBEETH D, ATV NTAD L) HETIE
TNA)EDREE Y, FHERIRT 256055 575
W EFITEHT A2 LIS L ) BRIFESGEICR L OF L TE
LEBITH D, THNUSIC AT 712130 AR, B &
Mg, CaZz EDOREWNZE > THH GBS EENTED,
BEEFIEE L CoR RO FTE B,

2.3 X7 7 DOFrAERERDfEE

e BB GBS T O A D SEIAET 2 AT FHED
BEAHRT A2 17> T b, Bl hE:E LTid, OFff
M3 2RIERZHES S, @QFELIAT 7B EHRT 5,
EWV)HENEZONLED, TSN TIETRAET S
AT T &R TACHMNAT 2850 2[5 %,

B TATE, B OB LR i~ = — X2k}
IS LT, Mk Bitnes & Bk, BlkFEo2 THREL
XN EE & Wil B o 3 TR Tl ) 2 MHO B
FRBRHL TS,

Z09) LR E TR TEAT S AT 738k LRIk %
L EHT b INHDMBTIIHEKDOERLIT T D75,
ML N &ETEF - Bl TRETIIERTE 2w, 22
TRERS TALCTHEA L, #RBEIC X D% SO, & LUK
B oaHEL, PR AMBEBRMCTHE L LTHIT 25T
oy, AIRGT720CTa L, mESETHERE LTHIT
LHTUYAEFEZ Ty ZOT AL ALY BiRE TR T
EFTBHAT 7 %13T 100%FTN THAHATETWb,

F72, 3TLAETIT) B Ol TR OB R FE T
THEAETLAZ ZIIBEOEFENMMEE, 85 & Ak
BEICEHET 50 2 CHBE R, BT 5 LB
TR TAEICHAIH T A2 LA REL 20 50 BikET
RO RE LR CTEAETH AT 7 HITIT 100%FT N TH
fEHLTW5,

NS DIEBOFER, BEK 23T ORI T 7%
BT O ANTHEMR L, KGO IR S L
Wb (R22),
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=22 BIH=EHZ
Reusing amount

24 #& &

FIOMY, BMA T 7 Hah OBEFIERER LDz D8
MBAFEZ AT L 720 AT 7 Ran D BRBEVEREN LR S84k JFUH
LOHIE, BHEREIZTTT 5o SR BIR AN O
PRV ORETH ) HT LB, BIEMOERTD
AT 7 e L) BBEAMBM ORE &5 5 72028 sE
el T <o

3. BENFFDOZZ TRRE

Fy Reusing amount (kt/Fy)
2009 206
2010 245
2011 259
2012 232
2013 231
31 # =

Ed Pk, WIS L2ERF RO &I fE
I HmEA—HREkAr E LT, R 400 75 > OFREIA F
7 OBGE, WIS T be EINO—iki7R A F 7 HE

gk
L

ERBROI, BHATZEFICEAS MER, 3> 7Y —
MM B L OERHIC, IR T 7I3ERE, ik B

NTEMEFIZLCRHAINTBY, FHEEkT @ L 723
EEORHFERCHE = — XS LA 2T TE T
bo AHTIE, BEBEGITOAT ZHIEIZOVTORHLIR
WELT, WIFAT 7HIEH, Wa5T SRS e %
s %o

3.2 BIFXZ et

321 3> 7)) — MEBMOLEHEEE

ar ) — eI, Earr)— e L ToORBEITE
R T AFEDPREETHY), TD2OI, FrEOREES
i & B ATREEAIRIVWFEIRO NS, L L, T4,
HERD, 1 &\ o 72 KRR C IR IE 2o b FE 434 % HARAE ©
BONDREHI DR L, RIEORL DR ZRA L TR
LT3 D, BEBEANIRE CIEME OIS E4ETH D,
MEOFM KD LN TV A,

3.2.2 BIF X T 7 Bt SLE R

EAA S MR, AL RESES NS AT 7%,
JERTCREA LT BIFRIKEEA S 7 (LLTFIERI KL 5)
E—HEREIZZT, PIOSHTE Tl LKL 245K
WeAZ 7 (LUVFIKIEE 52) 585,

JARTZAHE, JYL KR 12, KBALEIZEHIRRANRAE (K
31) LTBY, aryzy—MilgHe L CTHEHATI2E,
COFHRRIASHAI AR R R S, F2, o v o) —
NORENEE HEST 2, 2T, BRI E Vo 78R
PR Z AT, SHIRRL 2 B (K 3.2) LT L T\ 5b, 11,
WEREE, LEISUMEE S 2T A 0L H b,

JERIN LA OIS K H CEE TH L5, IFRIKIg
R RMBCRECHo 70 —F, AERIIIFRIKEO S
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3.1

BRI T RIKREX S 5
Granulated blast furnace slag before the crashing processing

Lo -—

3.2 PBERINIEKERIXZYT
Granulated blast furnace slag after the crashing processing

D% L, SIS R L IR R OIR A RIS £ 2 M8 v
OIS LETH o720 2T, BRI LEONHIKRE
EIFHKIEDIRE A ZEZ T, REM OREESAR, HAIE
BRI L 720 R, TRk Z 2w I v e 7
REFMZ AT I LT, ERINTEL ORI
b XY NS, BRI L 72 R R R B g 2 00 E
2, BRI L 7= A AR & SR DR A i & KL
T E LT, TEIIG U7z o 2SS AR % A7 3 5 s
T&7: (3.3,

3.2.3 JIS EBEI NS
$7-, FEBSETOEIFE AT 7 EM (F23.1) 1%, JISE
SFEAIUS (GEEEES TC 03 07 338) LCHY, #iErSH

ooH 8 E & #H 83995  (2014)
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M ETO—HLzmve i BB & ki L 72 i mic £
D, BEPLLLTHATE 2EmE 0z BEEL T
%o

3.3 G5 RALMHEAHER

3.3.1 B A% E

THE R B i L HEI BT, DK 720
WAEFRE A E D720 DY RPEEL SNLENDH Lo HH
AT ZEHEEICAIKEA L, TEORAIC L HKMELD
W Cc& b, o, BHMMEORE, KOS D TR
fil 2 7 7 OREE, BLE ZMETT AFIT X D IREE R B &
LCOBENTAREFIECTEL 9% X34, 351%, Bk
591 05m EATE AT 7 L ERTOBRMBEAIZLY
YHE LM%, #1.5m OB T TE R THTh 5,

Water Before furnace 'I >
granulating

olog \ i Grashing |———» [Fine ageregatd
bt of fine mesh

............

X33 #EMEETO—
Production flow of blast furnace slag fine aggregate

3.1 FERHEKFD JIS F
JIS blast furnace slag aggregate of the Kimitsu Works

Product line Product name
Blast furnace slag coarse aggregate BFG20-5 N
Blast furnace slag fine aggregate BFG20-5L
Blast furnace slag fine aggregate BFS5-0.3
After

v constructing

baking (1.5m)

Before
v constructing
soft ground
soft ground improvement
(0.5m)

3.4 [EREREE AR
Cross section of the soft ground improvement

3.3.2 BB AR E

—7, WUEHEREO B CTEFINIEAT 2RETIZE
WOZENEROEE L & LT\ 7225, 5[ 2 5 7 o[
HAFIHL, RELEZRE, BORELZEMRT 7 LR
GLMMERELZGEY VY THE L) T, GRS
ETHY LT DIIEH AR SR e s 2 5 L, [H
FRICKFIE LA AT AR (EN) =2ty 7)) Z%ET
5 & THEYER A EEE 25 (K 3.6) 9%

F2BE, BESEISE OWHE IS TR L, #EiEomE
)L, B L EAIOKEROUWE, LT, &Y E
Bi~ONHE, BEHOAT 2 MR L7

DL BRGSO R TIE, BEEIC LA, HEICL A,
I i LB AR R & 7 B 720, FRENCHKTS T & B A
7 7 OIREBER AT, R R RN R Bl & %
ELTWTH, KEFTEOMEIREC LY FTEOFREEDS IS
QWG HL, TOL)BEGETY, FAisERE S
Z12, Bl ToORAZEHERABREMEREICLY), BERA
FEE AT VL EERE OMERZ FEBL L T b,

34 ¥ B

FE T T, 4% E BBRBICREL, L {Hhan=—
RNIB A, b, BERAT 7 HGBOHE FIFHIZEDT
WE72\,

B, 3.2 21 F KPR A R & o3 FERFZ R
DO—HEHTHY, 3.3.21F, THEE AL TIEELE
MRAKEERR, [l 1284 B s s B T 38 B T, T35

35 [EEEKGEIHRETIRRL
Construction situation of the soft ground improvement

llow place

|
™ 30m 140m

36 HIVITHRELEFBLIRS - REER
Construction of the seaweed bed and shallow place with the Calcia reforming soil

ooH g o & # W #3975 (2014)
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HFEBERMLGEAS, JFE AT — )V (BR), #rH e )
DLW 5 KBRFEUEEIZT A2 ME 7, BLUOTHE

HETOIREZT TEHLLFRTHY), ZoREMHD
THEERT .

4. ZHEHEKFIORP R 7 7 IBFMEDEZR

4.1 #%
Pk, BZEMFOMEEE L LTk, B AT 7% R
ETDTANN, EIFAT T EERE TSI AT VDER
THolee —H, LB T 1989 FIZHnb Rl A 8
FhLElE (LD-ORP) #HREIL, ASETFMALELILEAR
B TBY, BEShFHUEAT 7 (ORP AT ) O
FEERE FLZ DWW CHANIRES AT A T V72, BIREO B T35
DFMFA 2 N—1F, ESFMUER T 7 2 HEREE L LT
b CE RV ETRR A FEi L, SRRSO +)
VIV E LT EIIT Y T e IRERSTEAE L 7z,

ll]

4.2 BHEREEOKRT >

—fAgIZ, JEEHIRD SN DLRE 3 KIeHR (8%,
g AT L) BELTHL, LL, BFHHIZBWTI,
B ORI O FEAHEA TEH Y, WEHEEERE, KE
PEEEER, WEEE T (AT a) TIVAaIE (e
W N 8y, XUy E OB A BRI ST
Wwh (F41),

YO R R ORI E ML, BHAZ 72l
THETD A BN, BFAT 72T L ClET 5
CIAHN O TH o7z — 7, EHETILEL (ORP)
AT TNIEGERS COMMBBH TH L7200 AT 7 L ix
AT 7 OW OV FG, R K55, ) AR #5,

F 41 BERHRSOEREVURIIESEE
Feature of elements and the contents of various manure
ingredients

Elements Feature Kei-KaruMine-karu|  Test
(BF) (BOF) | (ORP)

Resistance for the lodging of]

SiO, |the paddy-rice,Restraint of| 31 10-13 23
the pest
Neutralization of the acid

CaO . 40 35-40 43
soil

Fe,0, N?utralization of the acid B 20-25 10
soil

MgO |Ingredient of the chlorophyl 5 3 1.6
Breathing action before

P,O, |the photosynthetic and - 1 2.5
glycolysis
For various oxidation-reduction

MnO |enzymes,Generation of the - 2-4 7
chlorophyl
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RYHY, TR TEAPNT VAR GENTWLE,
S5F = AT URRE U CEALTR R Y ) OB =S
£ B AR IR L CfgE &2 1T - 72

4.2.1 HERA A > OHHE

BEOFITHLMECB T, 1 AFHIEERAY) &
WO RESHICIE L, R, X HT IS OEBEEET L7290
IRFBOBRI IR & S EERE A 4~ R G 2 0 S
AR M B,

— BN, FIRO KB TORRILI O A F AidiEE
ST THEITLR TV ZO0MREHIIER: (REH) O
Y&\ Z3EERC pH = 0.7 DA T CllE T % n AR 7
Wb, —F, RETOEZMZE L TpH =6~7H]
BOA F K TRET 5 KIBEEEERR " 258 % .

R CllE T AL, EHANICER T 2HROKE S
EIRT 2720, A4 ZHIKTOREZATH) HHIE, KH
IR CHEN T A ER A IEIRET 5720 TH 5,

AT 7SRRI I EIFA T 7R RS L A7
WEBRIFA S 7 &GRS L7232 H IV 05d ) pH = 0.7 Tl
EIR 2 T 7 DHERBEBHESE V. —7, KROEBDEE
A THD pH =6~7 TIZORP AT 7% 5kt & L3tk
DS EERE 2D (K4.1), BERBROMBETHIL
BUENROSNL (K4.2),

4.2.2 #E B DA

Z oM, KEROBBEH ZADS5EFNER, NED
BT HBRIKED L V) BIRM DY, Lz zkE Lz
TALKFEDA A OR O TLE ) FVHERE S b T
ELTC, HROTES S &b ERETIETHLD

El=N==N

Z;)o H
35 H ot -
! ~ est
30 < <o X OKeikaru
a 25 ° [ AMinekaru
2 20—¢ .« o
15 3
10 A 8 [
5 T,
. 6 8
0 2 4 6 8
41 HBEAHFARER

Silicic acid elution test result

ooH 8 E & #H 83995  (2014)
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3 6
& BKeikaru
s 5 — —
> Dtest
£
€ 4 | —
©
3
. 3 |
[}
o
2 2 —
)
°
H 1 —1
[0}
2 O
o
Nozu Koga Otsu

42 ESEEREELR (HER)
Result of rice field test (Shiga Pref.)

2Nz, fLAEo PM 2.5 7 &AM OMKD pH AR T 258
HEWIFOHTWD, ML LT, BROEKMTTLEE
S T (0 U 02X SV AV o i G ag RS LY S RUOY DA ERAREVIE.

MEFEHbNTWD, £AIDOLHL LI, ERDTA
HIWEIWANRT, 8k ~ U v EAEDE BEICENZE
mE o7z,

43 IHRFEDER

AoTEREGI T, SEEERFMEEEGS, KSR
mmﬁﬁwp%ﬁ®T,él@a%%@l%%ié%iﬁ

U CHEM L TH Y IB4E 100 ~ 200 440 RAFAE DGR
FAMTEE, WA, B, IR TSR E o RER TV, ER
LA E B UM T 2 TEZIOWT I ER A TEE,
B BRI TS (BE 4.1),

ZORER, T 24 EEOEBER AR TS 7 — LT, &
N7 TEMBHAORRPEEEZEEINDL R EEFEIC
ERP LN 205D (BEE 4.2),

VAR, REETHREE o TWADDS, V) AFLA O
B TH L. ERNERREOTRICHLHDIHEL L
W7 VT OREFEOMKTH L, —77, SROMmE &
DB A T 7, EIFESHCEEND ) ARBRS: - JRHE
L72bDTH D, IEOTIAFTON AGHEOHIND F
fLoT, GHREAHMAT 7D AREEZ LATLEE

ZAHBNTBYVEROV LR WHRIZE > TEHER ) AMRKIR
b lEZ 65,
4.4 BAT v TOHEFEIRRL

LETESET LR T 7 % JFoEL & Z EERRARRHE, 1998
EOH 2 TIVEFER, HEEIRER) 2B\ OB S
BRI R T, 2000 FASFELLY “ BT T "D
i in 2 CHV BRI o 720 Z OBRFEEEINEF IR
T, BAEIAER 25 b 2B A A HE L o T\ b,

ooH g o & # W #3975 (2014)
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FE 41 HEFRFAS
Steelworks plant tour

MARTENEROSHAE AN 2012 5 3500 a0
HAROFTAR (LASE ‘.Iuﬂl LR,

*HEAREOCVEARAN,
ANz ORNERITLEY.

BE 42 BhH7y7T2EREFTY
Golden award of Rice Concur

45 ¥ B
ST R ELERITASE IR ILEE X T 7 2 NS, pH
=6~TOPET, HRA A DR EHT HMED720

VR T O HER R NE, JBFAT 7 LT 7
OWM ST ORS Gk, <o T ) 1oV TNT 2 XL
FLAE LT3R5, H—"P el CbRIREsEmCHIH
Dol F7o, TGRSR R &% L7212
L5 EBRREONGELEE, B LW/ R0l L2 HaE
fik7e &% T>TWh,

E i

FASEUR 2 OMEE TR 17T HEOR, BrDBEE2THE
F L7, WERFERFHREGIZ% L L@&?éﬁ%ﬁ%%%
fr, HEEROEHK, SEEEBRMGESGS, SEED
ﬁﬁ%,E%%@W@%ﬂg%%/ﬁﬁ,ﬁ%EQWH%
HRFEFNIEHP L EFE T,
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5. FERILSSKARIC & T B RFERMN

51 BIFX37J

511 2> %7 — NEABMER

FEILBEERAT OEIF A T 78, 3> 2 ) — NEH
DD B RN 25% £ <, 2012 EJETH 330 T ton D
WmEE 2o Twb (B51). ZOWREERST IZRT,
EIEA T 7l & U CAERIAY 120 T ton & JRALIK G RR B
(2005 4EF-ME) CHEL, BELTWwh, TR 70
B IR LR/ L 72800 A 5 7 MU #2005 % 4RI
160 T ton #3&, WRFE L T 5,

—7, WA 7HER 2005 #ERFIZFEAET A Smm
T V=0T AR 10 (2010 SEARME) 12
T25~5mm & 25mm 7 V¥ —I20fkL, av271)—h
TRELE A AR R 50 T ton ByE, BEFEL T b

e BERASEEMIC LTy 7)) — P ZRESAEHO
P fiZ DOV CIE, 2 DONEDSFEAN S ALK 24 4F &5
PEBREAT - VAT LAKECHRFEEZZELTWD 10,

F7a30 7)) = FZREHBIZOWTIZE LR EAE O
NETIS (FriBEatits 27 2) 12 BIRE AT 75
#%&100%HH L7232 7)) — bk (B8 No: KK-
11041-A) & L CTEHFEDHIT- T D I,

Other, 8
Reuse inside
works, 90

Blast furnace
slag:1,319k ton
(2012Fy)

51

SIRZZ T DELRER
Product mix of blast furnace slag

x51 BFRZTI3L7Y)— rEMOAER
Product mix of concrete aggregate in blast furnace slag
Production
Item . Remarks
(kilo ton/2012Fy)
Fine aggregate for 118 Offline water
concrete granulation equipment
C te fi
oarse aggregate 1ot 160 Air cooling in yard
concrete (5-20mm)
Concrete product 2% Wet classification
aggregate (2.5-5mm) equipment
Concrete product . .
Wet classification
aggregate 25 . ¢
equipmen
(under 2.5mm) auip
Total 329
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52 827

521 FTNERA®E & L TOBF AR

AL BLERAT CI3pEsR A 5 380 TR OB 7 0t 2 THE
SN LR A Z 7 & Bekk e & L CRAHE S 200 fHa
BB b Tips, P Amo S0, HREEHIT, %
EERASTTHIRETE WD o720 2009 FEDOFEH—
RO A b, No. b BERHEREED—ERT, 2008
R BIGTR 2 E 2 R E) SR, BA T 7% %
ARAATHMNETLZ L ieE 2, WA T 7 O
WEE & & L CORMARIREAIZm L L, 72, A
T 7REEEICLY, BE G RDI GRIehbias), %
M REA O T MRS, SRAMHEHITRRE D,
BT 50%1EL T 5 (K5.2),

E228IFRAS T E#HEW LT — M 12

B 2 T 7 & BTy 7)) — N ERBRS -
HHTHL, INIZBITAa Y 7)) — MfiZE, TANR
B L oI GV s, I A MER L BB ok
N, ZOMEZFRTLHIZ, £ AV MR E
FIZRE & TR SN/ “1 DAY PAVE” IZHEIF A 5 7B H
A RE A AR BR 2 AT\, A LSRR N C R Bt T
REML 7z, TOME, Bk miw, ERIREEC 3B
BEEROAT 770 —1d 4l.5cm, ZBREIL44%EH
AR L7z (R5.2)

F 7205 1 HOMIFRE L 5.40N/mm? & HAZAE % i 2 L

70% 400

Start up of DeSOx/DeNOx system
at No.5 Sinter plant
—>

60% | 4 350

4 300
50%

4 250

40% - = Consumption

120 —O=—Reuse ratio

Reuse ratio (%)

30%

4 150
20%

Consumption (kilo ton)

4 100

10% 1 50

0%

M52 BEX7J7OMAERBEFRARSEHESE
Reuse ratio and consumption of steel making slag

*52 mBEEHARER
Result of quality control test
Slump flow (cm) Air content (%)
. At construction . At construction
Before delivery . Before delivery .
site site
40.5 41.5 3.5 44
BoH B & B H399% (2014)
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10
° . Result — AT
8
—'g 7
£ 6
Z
~ 5
=
By
L
% 3
g
5 2
<
] 1
0 L L
1day 7day 28day
material age material age material age
X 53 H#iEERBRIER
Result of bending strength

EE 51

a>71)— RDITERAR
Placing of concrete

(X 5.3), fi O MAQARITCHERERICELL T T ATy
7RO OEIN R, BB O SRR SN o 7
(BE&E 5.1, 52),
—EHBOBHFALIZB W THOIUH O OEIIUIHEC, R
WA 5 720 S TRITARRAEZAL O LR & 8 H P iL K %
H-Tw( (BE53),

BHE 52 W{LEOHFEREKRE
Pavement surface after hardening

EE53

HA1FERDRR
Pavement surface a year later

6. [LISSKFR 7 v P2 X b— RIS - FIAHATER

=]

6.1 #
FRITAMREBEI AV F—GEE LT, ZOREREENR
HEEN, ARKDBETOBEZRSEHTITON WD, &
N DOH KB OBREIZLY, LEOAIRIKDFEAE
LCTv5b, ARKOELZHEITE A2 MERE L TOFIH
THDHN, ZOFMTEEREIZORAH D V) Hi7-7% &R
WLEFEFN T D,

LR AT 7igfEnisee (A Ky, EE, T,
W2 7 7)) TlE, ARIKOFHEZHEES 27012
FRIK % dEpr AL L 72 Bt M (R Ty v a R
=) OWEEITo720 AR TIET v V2 A =2 DR
FEORHLAB L 2 DOFIHIREIZ O W T OMEEZ N T 5.,

6.2 7v¥aiRb-rORREREE

ek, SERTIIA RIK 2 R 5 BEAF O B b 12
RELAHT 22 EEOLN TN, BiEIRTH 572
DOIZHHWREED 2~ 7 % EIFEITP %L, L2 O

ooH g o & # W #3975 (2014)
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HEOMENRD > 720 TORER FET 5 A FRIKE AL
L7227 vy aA = ORI T,

6.3 7y aXb—ERWERBRET

Ty aA M= OERLICENT, TEE AT 7T
ZRATREBETT v V2 A b= ZRA L KT
BPRSA S5 7 (LLF HMS-25 Lg9) OFERHRERE 2 145
Bl 720 & B2 1999 4EITHE T 21TV, B O O UEI,
SRR, MERFE R RUR O RE O T E 3 M FE
L, BEfFoOmEEM L RSOMREEY AT 52 LRSI,
LEECOFMPRDOONLT o7z,

DRI 2 S 729 b o RERE/NTIH AR (E
VLA, HER 132 m) CORRERHE LA R A #rd %0 X6.1
VBRI, R 6.1 (MR O ME R RB L O
#62 K62 ~65TBHHEERYRT. 2B, Kl
A AR 2002 42 3 H OILHIR A 7 7 T8 4 12 TR
EINZBDTHSB D,
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6.4 7y aAXAb—DOEEICDOWT

IR GR) TIET v Y 2 A b — UL ER T &
72t 2003 FE9 H LN 7 v T2 A b — B o0 B EE
REPIMG Sz INEETIR T vy 2 A b=V D5k -
L CHT B4 (bR I A g (DL TR EmE ) TEA4

Comparison section Test section

5 B ULEIRIABEIK 2 72,

— I TREI R RBEIK 1L Ca0 & SO, 2L EHLTH
D, KEMRAHEET HIEREEHELTVD, ZOMBIK
BRBEIRZ MRS 22 L1280, s 2t x> bz Rk
THIENTREL hofze FREA, BM BRIZOWT
(Bl (3% —) 2RATAZLI2LY, 3THE
A LR CIT) S LR E 2o 7ce 2O O &
MAR 6.6 1277,

Water drainage 5em Water drainage Sem IREEF IR T v D 2 A N — B R o S E g B G
asphalt concrete asphalt concrete " e o ‘ i
Reproduction - Reproduction . VIR, IRANC 1 2 RIZSA T 2 MBIRRBEK D122 2w %
asphalt concrete asphalt concrete Ty AM=rELTENELTWA,
Ash-stone mixed
HMS-25 15cm HMS-25 15cm -
#6.1 SRERARER
C-30 C-30 Quiality test result
(Natural crushed 15cm (Natural crushed 15cm
Ash-stone
stones) stones)
HMS-25 mixed Standard
HMS-25
. Cement . 5cm . Cement . 5cm Unit capacity mass  (N/m®) 19.3 18.1 =150
improved soil improved soil - -
Correction CBR (%) 175 170 = 80
C i trength
] ompressive streng - 155 171 =12
6.1 HEAMINEX (N/mm’)
Test sectional view " CBR : California Bearing Ratio
F6.2 BHRAEER
Results of follow-up surveys
Directly 6 months 12 months 18 months 24 months 30 months 36 months
Section Assorted traits Up |[Down| Up |Down| Up |Down| Up |[Down| Up |Down| Up |Down| Up |Down
line | line | line | line | line | line | line | line | line | line | line | line | line | line
Crack rate (%)| 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
X Amount of average tracks
Comparison (mm) 132 | 86 | 145 | 128 | 165 | 145 | 164 | 147 | 163 | 151 | 16.7 | 154 | 16.6 | 16.5
.
SO MFlat nature (mm) 20 | 18 | 18 | 28 | 29 | 30 | 32 | 49 | 49 | 38 | 32 | 49 | 32 | 49
MCT” 7.7 8.2 7.6 7.7 7.4 7.5 74 7.5 7.3 7.4 7.3 7.4 7.3 7.3
Crack rate (%)| 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Amount of average tracks
. 124 | 11.0 | 144 | 13.6 | 161 | 162 | 16.1 | 162 | 165 | 16.7 | 162 | 168 | 162 | 169
Test section (mm)
Flat nature (mm)| 1.7 1.7 2.5 2.7 2.6 2.7 39 35 35 2.6 4.0 3.6 4.0 3.7
MCT” 7.8 8.0 7.6 7.7 7.5 7.4 7.5 74 7.5 7.5 7.5 7.4 74 7.3
* MCI : Maintenance Control Index
50
50 ] —e—Comparison section
] 40 =
40 —e—Comparison section X
3 $E 30 —5-Test section |
2 39 —8-Test section S E
o o v
= - f 20
5} S o
@ 20 3 &
S € 10
10 <
O 1 1 1 1 1
0 & & & r:t & 0 6 12 18 24 30 36
0 6 12 18 24 30 36 Passage of time(month)
Passage of time(month) _
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