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3121 F-KRES fert 2 RPN (5K #4810 cm/sec » FUR 5 B 2000psi)

step 1. EH-kA > Rk 2 S RKT RESH /2 BEIHEF > T kg
RN/ TR ) CESEERI Qs '
KAt 045(ACI 2_ Bl %) > o B 3.2 ¥ R 58 & 2000psi H 3¢ 4.
HY25%T B LR Fox d B 347 aoFURSE AR 2000psi B ok A v
50357 R LR, ¥d B3T Vil i BIFFSHR2
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Fd Er A HpLERT Ef MR EE o 2d P HERT
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step 4. ;‘#iﬁjﬁ*ﬁ" Logh ﬁlﬁﬁgiﬁi% HIYHE A
ol FHICHE L RN A E R I 2 S
FRAR T 38% » TRIVHAEA L 0.38m7/m’ -

step 5. o LI AR AR - TR Tﬁ%}.ﬁz% ¥ o FiE- kA 035 ARk
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N S “l‘ﬁ ) F M2 HEAKT % ASTM 22 AASHTO #%
o (e d2bary - Jz,f:;g,ﬁJ U5 REERT Y NS RRED AR R
AR anE S RS < o) A 47(ASTM D422 # CNS 11776) ~ 4 gg;zm;
(ASTM D2487 # CNS 12387 A3285 > )£ 4 3 Proctor % ¥ 3% (ASTM
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RS fert HELE R -

* % ASTM ¥ AASHTO #5% > 2 7 % »r 5 RRES 4o o (2

Fohord - SR HREST A P NSRS o

“?‘V

AR ES B E = F 4 1,600 kg/m® ¥2 2,000 kg/m® 2 B > kA

A A 025 8045 2 B pURSB R 43 400 psi (2.8MPa)¥E 4,000 psi

(28MPa)z_ fF » H RE(BRA)EF L F U2 A4 2on s P o Haa

PR O P ARIETE B AL 0 T REBTATES KRR H - F 2 R %
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4.2 @B
4.2.1 kiR
ABERATR Y AR G AR P A A LR H
Bl @ Bdod 4.1 &2 £ 42 #07 o
441 kR EXD

i " RR R R B
CNS61-R2001
- F 1R (SI0)% 20.7
£ 1 45(ALOY)% 5.4
3 1 4(Fe05)% 3.2
§ 1L 4T(Ca0)% 63.9
% i 4£(Mg0O)% max: 6.0 2.0
= 3 1 F(SO3)% max: 3.5
4 F(L.0)% max: 0.3 1.0
7 4 7% A (Ins.Res)% max: 0.75 0.1
¥ = 4T(C3S)% 51.0
¥ = 4T(C,S)% 21.0
4R = 4T(C5A)% 8.9
SR 4T (CLAF)% 9.8

FARE D ERRESP
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%42 KR RPBF

KRR B % — A]-k& (Type I Cement)
O] s ‘
2 FIF ¥ F R
CNS61-R2001
1558 (%
okl (6) k12,0 7.2
Air Content of Motar (%)
iw & Fineness (cm2/g)  |max. 2800 3310
i & :Soundness (%) max. 0.80 0.05
FUR 5 & Compressive Strength » kgf/cm2 (MPa)
3 (days) min.126 (12.35) 210 (20.60)
7 (days) min.197 (19.31) 282 (27.66)
28 (days) min.281 (27.54) 384 (37.67)
# &P R 1 Time of Setting (Vicat test)
#= #%:Initial
LA min, 0:45 2:30
setting(hr:min)
# 5%:Final setting(hr:min) [max.8:00 3:50
s Ao B o ST
4.2.2 e ¥ 4

AFHREH BB BARRIST M T fR% o K INERLRGT
PR @ 0 &5 19mm & 4.8mm 2 4T F 41 0 § BT RIRR D R
P BRGNP R AR &SRR SRRy T H RE
i?Fl'lJ-l‘Fix)’ R P fie £ 5 KRGS R0 4 s KR S 32
TRV T RS TR St S

4.3 P B

AT SRR fod ITRAEE Ho 4 Bl 5 19mm 2 4.8mm
SRR E R e o A SR S E T TR R -
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BEA R R~ ORI S IR B S IR ISR T L
B LR IR R R T R R D RR RA  E A
B A2 - ER

4.4 Hiige
AR ERGR T E KRGS et & AR TAPRE e E ok
Flc 0 ok 43 91 o
4.4.1 fe vt Sase

Pk A W/C=035 0 f2 4 4 & A=19mm ~ B=4.8mm > 4 v 2
U149 LASCRE At 1) B8 4 5 XoEHT - Y=EHT > H725
g

s #HBFE(EBEF)
0.35 A 1:4 X
w/C ;J#ir% eGR4

4 435 kAR 2

Tk | e Kk g
fiert kA 3 3 3
(mm) (kgm’) | (kg/m’) | (kg/m’)
0.35-A-1:4-X(Y) 0.35 19 1524 381 133.35
0.35-A-1:4.5-X(Y) 0.35 19 1524 338.67 118.53
0.35-B-1:4- X(Y) 0.35 4.8 1311 327.75 114.71
0.35-B-1:4.5- X(Y) 0.35 4.8 1311 291.33 110.97

At 8L X=E 4T 8 Yo -
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BEFEE TR o325 7 30T
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BAEB AL ST AEICE » R AL L -
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42~ BBt 43 #751 o

6.8 =18 o & CNS 1230 —fﬁ.g?ﬁ"‘:':‘ 24 | PEISITHC T HESERRE Y N
BBt fo T Aok 0 R E I HRED o

Bt 40 B4R B % 4.2 ®10cm*20cm [Fl 485 #
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AT EIRFI2ZHEH-E o
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4.5.4 FURE%

RS SR PR A I RKRRY ST R R LR 2 &gy o
FURRSRAS g 2 PR B R F Y g RIS R R
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4.5.5 FgsEsk

BRI R TR R P A R R DY - A0 2 R
<] % S3em*IScm*1Scm > EME S (54 = REE iSRS 0 5 24
IR 3R RN o Aok 0 NIRRT &8 28 X L H B > B
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(&)= MM 2478 > * Agk B FF0R K XD % 5] X2 ehigif
PR (F)) » 38T % o
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oy

£ % BRLREAH

S50 TR H & 3%

HoRREY Y T3 R BEIVH o T FTEIRE D 2 B Ap e
SN S TR R R

251 R EIE-ERB%ESE

A B H = & (kg/m’) SRR B ¥ = # (kg/m’)
0.35-A-1:4-X 1805 0.35-A-1:4-Y 1693
0.35-A-1:4.5-X 1762 0.35-A-1:4.5-Y 1565
0.35-B-1:4-X 1701 0.35-B-1:4-Y 1557
0.35-B-1:4.5-X 1652 0.35-B-1:4.5-Y 1602

é_',‘ﬁ'_.;,’;ii fert ¥ o EROR A s F HRE R o ;”FJ{:% Ve e 93
T2 P RERITERARI I L2 I ARFCH 2 EgF ks
4«mm%~f%w4«mm%’ﬂﬁwﬁﬁ¥ﬁﬁ*@?%#qﬂm%
b0 TR S 0.35-A-1:4-X B H £ E o 4oBl 5.1 4T o H Y o el
P2 H o F A2 1,550 31,700 kg/m® 70 384 S 4 R A Kt )
kRS H = F (1,600 kg/m® 22 2,000 kg/m)2 B o £45F A2 H = E A
1,650 2 1,805kg/m’ B> 248 L T L A F kR AIECF 2L FoE 1T

XU TS F A2 H AL A3 50 3200 kg/m 2 B Wi 2R R
AR FTEARRREF M o
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=F 3-8 0
B FrEERFZI E-F

1850
1805

1800 [ 1762
1750

1693 1701

1700
B E 1650

(kg/m*3)
160

1652

1602

1565 1557

1550

1500

1450

1400
(0.35-A-1:4) (0.35-A-1:4.5) (0.35-B-1:4) (0.35-B-1:4.5)

B 5133z HEixE

52 #H-KREIH FISH =L 3%
RIS KER A AFET AR E o T A R A Y (s rrdk
Z M FRA PRI SRR REF R VA g A2 LR
@%4iwﬁ?”%$4ﬁkﬂwfﬁ@ﬁ“%”ﬂ%’%?ii@ﬁ
T2 ARE LR - TSR R TRF AT TE T2 AR
FE2Fert (kA =035 40 430 14 3 1AS B 1 £ 4P 2
A FRA FS SR RRARIIE NI % o o B 4.4 5 RIR D SRR T

‘ TSI F o B E AP - &
fe it H = E sk % 4od 52977 o JRES H His e
PERRART A HECEGF T HRUI Y < P
SRE Y SE B g ¥R T RBP4~ a Hte TP
%5 0.35-A-1:4-X 2 Ew§@$’%%52%ﬁo
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2528 kRBAIAFABE L RHRES

SR B H = & (kg/m’) SR ¥ i+ & (kg/m3)
0.35-A-1:4-X 1804 0.35-A-1:4-Y 1700
0.35-A-1:4.5-X 1721 0.35-A-1:4.5-Y 1678
0.35-B-1:4-X 1663 0.35-B-1:4-Y 1641
0.35-B-1:4.5-X 1635 0.35-B-1:4.5-Y 1663

O a0
B g BRkR BRI A FHSHE =E
1850
1804
1800
1750 | 1721
e 1700
(kg/m*3)1700 | 1678
1663 1663
1650 | 1641 1635
1600 [
1550
(0.35-A-1:4) (0.35-A-1:4.5) (0.35-B-1:4) (0.35-B-1:4.5)
R

W52 HRARRIAFARCCE-E

HP o pedh P R H = F 43 1,650 T 1,700 kg/m’ > 4545 7 2R
@ &0 A RGR RS B - F (1,600 kg/m® £2 2,000 kg/m’)2. BF o & 45 %
B2 H (=& 40 1,630 2 1,805 kg/m’ F¥F A8 L 0 AS KRR B in

2B EHF AU ES T EWE 2 E AL 43022 1 104 kg/m’ 2 B
PP RTIR L 2 Z RIS HEREZ R RS- F o

53 % -RREEL I F R

BRSPS R R FIE R -t e Fla
o P E AL S A BRI T SRR
Bl AR RITERH PRI E OGRpSR FIV R B Aok 53 #77 o
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%53 B QLB F R

A AL @31 (%) AR @31 (%)
0.35-A-1:4-X 259 0.35-A-1:4-Y 30.29
0.35-A-1:4.5-X 31.37 0.35-A-1:4.5-Y 31.95
0.35-B-1:4-X 30.68 0.35-B-1:4-Y 27.56
0.35-B-1:4.5-X 25.89 0.35-B-1:4.5-Y 30.1

d 30 ACL 522R-06 R €& kiR Rt M S 4 & 18%2 35%2 7
» AT T 45 ACI 522R-06 35 -k iR 5% 2 27 PCA 35 KR 2 4 6 R Tz ik
PV kA AR E RS R T A RA A 53 B - BIVH S 5 2044%
» Jft - é&éﬁ&i%évkiﬂé@ ;¥ - BILHE S 3085% 0 BT MG R B
FoRREL A A 53 FREELI IV éﬁ,"ﬁé;:%%’w&a Rl ol RS I

25%3% 32%1&'3’&‘1@3 P MR B S RREL  HIV SR M
E\‘jﬁ% il am ko A EFRFARBAEL D ;‘)g‘if') » PR @ SR B
035-B-1:4 Hi B g F HA R E G a4 F 3 LM% > A7 A
%%ﬁwﬁﬂﬂﬁa,%@ssw%o
O sy ) ‘
B Eidh e BoRRFEIH FABIHF
35
30.29 3195 3137 30.68 301
30 [
25.9 D5.89
25 |

20
1575 (%)
15 —

10

5 —

0

(0.35-A-1:4) (0.35-A-1:4.5) (0.35-B-1:4) (0.35-B-1:4.5)

i

B S35 KiRaed LM X
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54 FUR RS

AR R A B R R PR A R
P2 B A fEF HRUE A B S 19mm ¥ 4.8mm > A RlERESH A B 5 T
TEVBACRF AL ERTEESRT R A0 10431045
B REFUR R F B FA) o dodk 54477 o

GRS et ¥ Rk A0 (WC=035) ~ B MR o B
WA e B2 R R B E S kR ELRPUR B S ABS FUR S
REERF 22T hiimg a2 gFeyHen b2 el
Hhs g SRR R g 0 TEMBHEL035-A-1 14X Hop R b S i
150 kg/em® » ¥ 21— &4 ME & 5B ATV IR MApT o o 2
AR T ET AR T R KB A R T RIER TR 5 E
P ! ﬁf\:ﬁ: WORR S ) RIFEFHE W EE 148 1 145 B
FRBRERFFI 2 A FETHERBFRRRTFF AR ZIHF S Z &Y
BRI E > 4B 5.4 91T o

2S54FBRBRPRE R

s | *(lj;i?;’i ey | &;ﬁzﬁfﬁ
0.35-A-1:4-X 114.1 0.35-A-1:4-X 150.83
0.35-A-1:4.5-X 116.38 0.35-A-1:4.5-X 126.3
0.35-B-1:4-X 83.3 0.35-B-1:4-X 93.04
0.35-B-1:4.5-X 83.08 0.35-B-1:4.5-X 93.88
0.35-A-14-Y 44.84 0.35-A-14-Y 67.21
0.35-A-1:4.5-Y 72.18 0.35-A-1:4.5-Y 80.29
0.35-B-1:4-Y 57.66 0.35-B-1:4-Y 69.3
0.35-B-1:4.5-Y 62.2 0.35-B-1:4.5-Y 89.23
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B 7R
W7 EHRY
- ERN 5y 1
B 28~ £ 8

160

140

RS
(kg/cm*2) 80

120 |

100 |

60 |

40

20

0

(0.35-A-1:4)

(0.35-A-1:4.5)

(0.35-B-1:4)

i

(0.35-B-1:4.5)

5.5 yugtiask

A bR PRSI R R R R R R R 2B
RS~ W 5 19mm & 48mm > HpREASE A W 5 T 2228 X A dhF

B 545-KRES TIE2IFRER

2EAB L ERTEERT  FRIATRAFT RN ek 559757 o

255 PRARPTHRES

ey | *(k* ;il?; Bl e | 28 ?k;r;zj)‘* &
0.35-A-1:4-X 11.88 0.35-A-1:4-X 14.1
0.35-A-1:4.5-X 11.43 0.35-A-1:4.5-X 14.1
0.35-B-1:4-X 15.06 0.35-B-1:4-X 18.1
0.35-B-1:4.5-X 13.72 0.35-B-1:4.5-X 14.1
0.35-A-1:4-Y 9.53 0.35-A-1:4-Y 9.15
0.35-A-1:4.5-Y 11.24 0.35-A-1:4.5-Y 9.15
0.35-B-1:4-Y 12.01 0.35-B-1:4-Y 17.33
0.35-B-1:4.5-Y 12.01 0.35-B-1:4.5-Y 13.33
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BRGEA et ? o TRk A0 (W/C=0.35) ~ F H A o~ R E
WA e A B AR R 2 e e RERBFLE R R R AR St
RAEFF RIS g A 2 TR %5 0.35-B-1:4-X H 55 & B+ iE 1811
kglom®» # % 1 ABH 2% - &5 BMPURSREFFHEILG L A H e B
E O RFVHRERART < D ERHF O ERT 5B oW 5547

T °

B 7R
.7{?#&?{ . Sk ‘-ﬂ s 4 ;‘? { s,
STEHY Sk RR3 T8 PR
B 28 iR ¥

20

18 r
16

14 F

12
Wﬁgﬁi’?}
(kg/cm*2) 10

o [\ ~ (o)} oo
T

(0.35-A-1:4) (0.35-A-1:4.5) (0.35-B-1:4) (0.35-B-1:4.5)

i
R555-kRES TX 228 AP

5.6 & -k iE5%

MRS R N it 2 B K RBGEAR BR A& 5.6 T 0l 2P F
TR AEE S RO AP BE TR SRR K PR 2
FoRk Gl R P £ (093 ~0.49 c/sec) i~ K (0.45 ~ 0.59 cm/sec)=x
2 t6 ~ T £ (0.33 ~ 0.65 co/sec) i 4 0 = K RREE R BT L A R0R
I 2 :"fﬁuﬁvfﬁ i3 0.16 2 1.22 cm/sec 2. FF o

R P H ok A (W/IC=035) s B H RS H s ij{ch; L
3 R R EEF O B RRRS K R K R4 0 Bk
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GECHIGF R R ME L T “iff:f% ’H*il’fiﬁ’]‘ M E ’J\'ﬁ‘ G SEERN
A F iR k2 B R TGEK 3P HELRE S J\’E“l’“'}’
%HL@W+§§<WFfw—%p%h@*%?ﬁﬁﬁ'mﬁ@%%
W E_0.35-A-1:4-X £2 0.35-B-1:4-X> H = k T35 -k s W 5048

22 043 cm/sec % AR B R 0 4o 5.6 2B 5.7 T o

PE2A T

% 5.6 &k hBGER R

P %R g %R - ? oK Gl
R (cm/sec) (cm/sec) (cm/sec)
0.35-A-1:4-X 0.45 0.59 041
0.35-A-1:4.5-X 0.54 0.6 0.36
0.35-B-1:4-X 0.48 0.49 0.33
0.35-B-1:4.5-X 0.45 0.6 0.35
0.35-A-1:4-Y 0.59 0.76 0.54
0.35-A-1:4.5-Y 0.59 0.93 0.65
0.35-B-1:4-Y 0.49 0.64 0.64
0.35-B-1:4.5-Y 0.48 0.52 0.45
mr
il BRREIEHRE Kk BEK
0.7
0.6 |
05 0.480.49
E Y04 |

(cm/sec) 03 F

0.2 t

0.1

0
(0.35-A-1:4) (0.35-A-1:4.5) (0.35-B-1:4) (0.35-B-1:4.5)

s

W 5.6 5 kiR g2 EHF 2 Sk ik
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B
yn BokRFAEIEHTBE KGR
1
09 r
0.8
0.7 F 0.640.64
R rr 0-6 049 4 0. 2
bRl e : 0.48 ) 45
(cm/sec)
0.4
0.3
0.2
0.1 ¢
0
(0.35-A-1:4) (0.35-A-1:4.5) (0.35-B-1:4) (0.35-B-1:4.5)
K‘FI?E
B 5.7 % -RRES EHRT2E kR
5.7 S Bif e v
1M AT RS A R D BACR A 035)F

5 B B RIR GRS > H PUR B FUE 9 R e 28 *#J&ﬁ BRH% 672
151 kg/em®(957psi & 2157psi) 2. & B3 fle
kAt 035~ F 4kuE 048cm ~ E LIV A v 80% 0 H iR e
0.lcm/sec ~ 28 % FURs R ¥ iEF| 21MPa) 73 * L 8 » 5 A5 - 4
T2 Bip et I A & ACI 522R-06 223835 KR 4 4 xﬁﬁﬁup&'%] UR
016 2 122 cy/sec 2 F ; XA 5 -T2 byt 2E-E 9
2,044 kg/m’ B AFT 7 2 3403 1 5 T ARH AT T 2 AR B B
o AT G ER L FEYEAER &R AR REP & ACIS522R-06 £ 3%
Fol] 0 LT K MR et 2 R 3 0.25 ¢

LA Fx‘l’ﬁb“‘ I’/L’ ﬂ};/{g‘w

5.7.1 e

R it 2k At (WI0)=0.25 0 e & s B=4.8mm » 44 (K
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FihE) AR 14 R A X=2HTFTE Y=£ET > 0;]‘4‘: Kk B
L 1% A et hed 5T S -

4 5.7 w@ikge

55 qogn | FHEAE ] i 'k 58 % A
" mm) | (ke/m) | kgm) | kgm')| (kgm)
025-B-1:4-X(Y) | 025 48 1311 | 32775 | 8194 | 328

ot 23 X=EHF e Yoih g 0 ¥ e—kgm’
5.7.1.1 5 % A|(H-55)
(DFp -

H-55 2 # /R A3 2 37— R B e A GesE7 132 %1
BA TR LB R L LR R

—\‘\
b
- 3
|
~=h
(-

@
H-55'2 55 Bk AR RME - 22 ‘MELAMIE)mq,—? S
T # 71"{#"%"‘ @I :'_-—)-F'B_\FE'F&_ % o d L3 (3 1F 55 & _,ﬁ
"L'\"ll‘l‘ 2 ‘,,,‘L}i%‘_if‘éﬁ_rk}_i ;‘)5\7](7};;-‘;: o
OF 5K

(@F B* > p RIERED (SSC) -

(b inBiF4 M 1 E@EFE > B3 8BRS BT -
(c) M-k o

(d) MRt

() MWAHFELILS (s A7) -

() A 4

@™ 3k MR AR 2 ER A2 B2 g

5-10



(5)if 4 &

2 -

(6)& & 4= 342 T & (4o 5.8)

DAEF 1%2%57 B 20~30%2 * CKE o ik F P e it

458 HEAARFEPF

# #4472 (ADMIXTURE TYPE)

3¢ % | (MODIFIEDUPEPR

PLASTICIZER)
*t .37 ¢ (APPEARANCE) % # ¢ (YELLOW BROWN)
Ai 4% & (PH VALUE) 542
. £ (SPECIFIC GRAVITY) 1.08£0.07
E R 20%+5%
e KR 22% 14 ¢+
% 7 % (CHLORIE CONTENT) <5000PPM

572 F R 5% AR

SRz AL ¢ o R R R A (W/IC=025) 23659 2 2 a7 b AR
FURGE R R ARE FRFURBREFH T O B PH e S
ERY B 025-B-1 1 4-X B 7 % 55 & iF 126.61 kg/em® » @ 3+ 28 X PR
B+ i 165.68 kglom® > £ 82 kw ok A0t 5 035 SR A BIEL > F R
g oK A v 3 W/C=0.25 8 Sk w B i Bt 58 B PRl B 0.35-B-1:4-X
FixA LR 028 TFUR AT 93 kg/em” (9.1MPa) # % F| 166 kg/cm’
(16.3MPa) » 4% 5.9 #77% o

#59 FRRRPHRE*

) 7 FURR R \ 28 * PR B R

S (kg/cm®) S (kg/cm®)
0.25-B-1:4-X 126.61 0.25-B-1:4-X 165.68
0.25-B-1:4-Y 78.27 0.25-B-1:4-Y 84.21

=R

B=48mm » X=¢ 3% > Y= F > k% +=025>
L:d=K ik e % 4
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573 #-k ki

TR Y o I E kA (W/C=0.25) 21469 2 20 b AR
% }w‘*ﬁ“ﬂcK FARR > FRE R GBEHFFT A EIRF 8 ¥ R
Rz KB K 5 PR AL R fevt i Mok At 3 W/C=0.25 22 L B i
Pt o B ORAM %S 035-B-1 1 4-X 3 R~ AR 0 H 28 2 = g Tk
“#cd 043 cm/sec "E M3 0.29 cm/sec 0 4rF& 5.10 #roF o

% 510 Z-k GEGER S 5

5 %ok Tl %K Tl ¥ oK -

o K(cm/sec) K(cm/sec) K(cm/sec)
0.25-B-1:4-X 0.32 0.34 0.22
0.25-B-1:4-Y 0.33 0.58 0.34

X B=4.8mm - X=%#%F > Y=#£F > L4 1t=025"
1:4=-K ik e % +

5.7.4 v b if et

- AT 2 B et kAt 035~ F RS 0.48cm ~ LIV
B A 80% 0 HiF-k B 0.lem/sec ~ 28 X FUR % R ¥ £ 3] 21MPa)F &
AR ALY - PP L EGER T AR S ACE522R-06 23415 K
M2 SR B R /30016 £ 1.22cm/sec 2 B H A % - AT 2

Bt 2 EinE 95 2,044 kgm’ B AF 7 2 003 4 5 > 5t ap it
Mﬁi‘iéﬁ%ﬁ%@&gﬁ@m 20511 5B Rt S B > TR
PR RS E S K AT F L ERET T - BT 2 bl
fert e R H iRk Gl B =& #-€ 42 10 ACI 522R-06 & A5 KRz 1 #

BliEik -
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2511 BB F RS R

, 4k | 28 2 FUR ¥4 LERIE - S

e bl S .

’ i wic (mm) 58 /& (MPa) (kg/m’) K (cm/sec)
0.25-B-1:4-X 0.25 4.8 16.3 1743 0.29
0.35-B-1:4-X 0.35 4.8 9.1 1663 043
S Hp R 7{ fie bt 0.35 4.8 21.0 2044 0.10
SR E RN

§ 0.25~045 |1 19.0~1.2 | 2.8~28.0 1600 ~2000 | 0.16 ~1.22
R
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—
’

S RV R

6.1 FFFRGE T Frd3d KR

T fOR D 2T A E L TRR R e R kR
R G | 12 2 R I 2 2 ¢

pinde o A ALY 2 F s B LRI
S S s A VRS NS iﬁ»’f““
drd 6.1 47T T RUAFAFF S 24 2% KFLS 2= FH0AS 2
Foo s (ER 4 REFTIY 1S 24 B THURZM 26 4R 7] 2> T *
AET T T AR 26 3 A AR > 4 A RS ONEE TS R RS S A
ORI WRATEES RIRE S R PARETE 2 S §ATHEES KR
A gl F SRR I EF (R 14 2% 0 £ 120kg)R R %ok
Bkt 0 g MARERGED R R SR L F (TR VP AeT o B 6.1 R
FLET 6 Smm RS 0 B 6.2 G IFAERAE 1T o BRI et TR
D BR 6.3 5 IFERRA SRR R FRB2E1E B R 6.4 5 TR
BEEORREL 2AG 0 BT 6.5 5 TFHERGES SRR MBS KR
e

Y
%

R R E

# 6.1 FHEERE KRR 2 et

o | FHEE] mEH [k 'k 530 3
7N ‘k’
(mm) (kgm’) | (kgm’) | (kgm’) | (kgm’)
0.31 48 1498 344 105 23
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BRR 62 TR IT B REL TR




B % 6.5 TALRGES S KRR RISk R %

4 MRS KRS et ok OR 3ddkgede F H 1,498k -k 105kg
Y5g A 2.3kg 0 4R T 6.2 FRFFAR 1T 0 B KIR G fot FRTT 0 ok
A 0310 # 7 X FURS AR K 5 180kg/lem’ (17.7MPa) » &4 %Ki
FHBGEARE > BTG L 666.7ml/15sec 5 27 i K1 b KR

B 1%2F 400ml/15sec v ¢ gl & K
62 Ry S KRFIGFH KT AL PEPLE - RD

SR RS EE AR L RS R E L R
BB HhoPe B 6.6 9T 0 LR B B AR BE TR - AL B d
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H BRI ABE 4 e d Hd FEESS 4T £F24 2R FH3 2%
B R R REFRY AR 6.1 7m0 kR GRS ﬁ‘i ® = 14.4

HSS AT T D AR 2 B L TR 0 117 S R
W1 L S FIWEI T IREERLHFFTRT IR R e A BSS
A BB R ERRE A - EEGS Do RTE R £
MR AR ASRRFT 5 MBERRRED it de 6.1 &R o

35
—_
b
w
.
W
o}

24124124 124124 124
B m

B 6.1 R+ B F 2 7 LE

6.3 R %% B KRGS 4 6 RPR 26 TiHE
ANF BTG R ES &Fu‘i Bl Lirr | ﬁﬁ’}i‘}ﬂé’i* ]‘gjapul_;ga 3
BARHF >N OHY S BB F HSHAI RS B L EFGTm
BARF G 270kg)E IR RMEMS BH#4 S B iR o R F(0.8m B)
B 100kg)E RIERMBHS LH#6 5 B iR D D 3B FHF S
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kEp el R Bk GECHE I ERG RG] L EHRRSK
RAI G~ BRI TLE SRR G R 302453
IEY AT SR DN I EAPAY Sy SN DL B Sy SN DI I RE QU -1
H225 28 RAFEAF - BT EOREFHF AR > vy A BT TP
BaF i &> R Ry PFenif 2 S8 A] S8 7 X X i LSRR
F B IFERF 4G AT = 3:30Pm X 6:30Pm B - HE R S A33CE
WCHF->HEP - A BoB TR TR /BRKRE > X L 5 0 FFHE

dIEAL S bl
LERP AT L | 2
FEROPE BRI FE-FQ 2o )fiﬂ_%gg KRGS R IR
FIFR e SAgaizwil; $- ATk ajstd St s
?61%2?ﬁ%¢ﬁ73’ﬂﬂ ¥ - ﬁ*ﬁkwwqﬁﬁ%ﬁ,j%
GRS RIPART B 7 p R T

~m

A

\-

‘r?

e

AN

1\

i

M

~

I

T

~ ‘é:'

i

) 4=
Tﬂ e )3_»

=,

i
73 m“f& M

0

by

my

|%&

AER L0 LRI R o R RREE I S o MR L VAR £ A ST ﬁkﬁ/,
CIRF SRS BN A R A A e P RREE SRR R EZ
F RS GARFOTIEL PP A R BB

Bl R E KRR 242320 c FRBRRE KRR BEHA
P IR R EHl B A BB R RRET 0 R FIRARET S
RRIEEREIRFL L PR ERES NEF R R i
B S Bid R L RFO8m B R F S 100kg)E £IRRBE IR S

oA RRER B G FHARGY LREFRR HYH #4452
Bipd i s @EIgRe B IEFO8M ¥R F S 100kg) o+ iE F
(B.7m F AR F A 270kg) 0 H P o - fmF B ARV EIRLUER s
BHS A B R 5 MoFERRED Jip o BB B R Y Z BIER
& 45 R F(0.8m Bl IR F 9 100kg) ~ R F(3.7m B =R F 5 270kg)fr
POEF(l4m B PR 120kg) o R A TS ORRES 45 T2 EARS 45
%ﬁ%@%~m%ﬁ%@i~%%ﬁ%@%‘%¢ﬁﬁi%ﬁfﬂi‘ﬁ
FRS PR REAE RS SR BT E  eR Y 6TIR
2617 #5w o

\\
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BY 613 E-RRES 7 4R FIEREA

BE 615 FrE-LRELI ERE A G



BE 617 Iy i5-KiRE T R

64 FEHFEKRALIHFFRELT
6.4.1 ATHIRGEI P AR RILE € B%
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2B R LR F ]\/vw}{._ ’324 3R s g AN A £ R - B (
TF4L B )B&ﬁj—a SR FATHOR RS 2 B F % B k- SURES %
TP ZATIERGRY 7523 2R RG> RE LT P AR
RRIFHRFATES KRR T R LR A2 5 BATES KRRT H iz
TR EF A0k 62 977 o FriEE KR ES 2 H x:'_:E‘Jv\ SEHFEESRT
Afa o Y > ERFREME L LT iR B SR E (1,949
kg/m)):80 kg/m’ 2. B » ¥ ¢b > £ R inib Y R HE nEm s L
A5 kRS H 7 (1,600 kg/m® £2 2,000 kg/m’) -

% 6233 2 Hir % ESE

FHPRM | Hedfkem') | EHRFRE | HF (kgmd)

#1-1 1852 #1-2 1762

6.42 R 5% %M FE-LRGEI FWE%R

s

AP A LT R B GREL 2425 2 RS KRR
ﬂ; D EPTE R B (FRELE A B )P Bk o B fOR GRS BRI S S ATENR
B 627 2B fd SO S ARE - SRR S 1 R
FEGRES TS5 AR FEEA S ;’Eﬁd E iR d P PR Rt |0
AR BT RS 2 H R IV RS FURBRE S K
R LIRS R P AT ATt .

i ﬁ‘
\4—

6.42.1:5-KRzEI H - €3%

HoRRAL2Z HrER% G NREI ST RpI&E2 - 5 R
ZHPFEZ R ELAIELRAIHE L B TR TR j\:’t?,‘%ﬁ:ﬁ“fﬁl
» BiRd R A wt e fRIEAEE & B (ML H#2H3 B B
7}4‘;»‘%2%2;‘ PR 5 % %‘T#‘—;Fi;ﬂj F 62 B d K ow Rl R 5

LT 2R TH FRAI ZH LR FHR VA FHE KRR
1z H 'i_ﬁﬁ%f%%iirz\' 6.3 i > He s R4 crlsd L 28 % 0 5ok
MR 2 ErEdv A L ERHFOESRT S e wigdf 7 AME —L28
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5 Al KGR S H - F (1,600 kg/m’ 27 2,000 kg/m)2 B e HP o f A e
T4 W R UMRTH ST L AR S KRG 2 B R
H i F (1,949 kg/m’ )80 kg/m’ 2 B a3 v w o 35 R H 308 I %
Fa 95
%6313‘!"]3 }\/»b ""Ele'ipf;‘,% = 5%
3 B ¥ i+ & (kg/m’) PR A ¥ i~ ¥ (kg/m’)
#1-1 1870 #1-2 1781
#2-1 1913 #2-2 1791
#3-1 2035 #3-2 1860
#4-1 2017 #4-2 1853
E-TE(HEH) | 1958 (4.0%) | E-THE(HEH) | 1821 (2.2%)
O R -2 )
B EdE-1 BrkRFIAFALE L
2100
2050 203 2017
2000
1950 f 1913
FI®E 1900
(kg/m*3) 1870 1860 1853
1850
1800 [ 1781 neen
1750 |
1700
1650
#1 #2 #3 #4
i
F6.2:5 kiR A A2 ¥ in &
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6.4.2.2 #-RREI IVH I %

BRI LI RERSBRAAL ETRRAERZ - 0 ACI
522R-06 2R 2% kiR 4 2 "Lré S 18%3 35%z2 A0 F IR AL 23
S L 3= N LA SRR F ) R R A ST R S R
SAf R BB R ARt fRIEAEE A B (SBEH] H2 - #3 B H) Y
R T B3 BT RRED 2K SRR R R WA FE R R
Z VR F RS Rk 64 907 > AP o RGRD b 5 28 X 0 KR
A 2ZIVEFT A ERTEERT S A B T AW S E
18% & & A1 kiRt & K5 Rairg = nE 3T B MCRTER - #3 &
#A)FU I S 2 18% & F o

%645 RRE FAIHFHEHRES
4T 5 (%) LR I 1.5(%)

w

#1-1 19.5 #1-2 24.1
#2-1 16.9 #2-2 23.7
#3-1 11.9 #3-2 18.9
#4-1 12.6 #4-2 19.2

E-ToE(%EH) | 152(23.6%) | E-T5E (%2 #) | 21.4 (13.0%)

DO a i ¥-2 o ) ‘
B i1 BRkRARIA FABTHF

30

as | 241 237

S N £ 18.9 19.2
PAF® ||

i 11.9 12.6

10 |

5 —

0

# © v w

i
B 635 kRS A FLIHF
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6.4.2.3 F-RREI FUR R R F5%

Bk 2 PR R Rk L SR ST RAIEEZ - 0 ACK
522R-06 . %% kR e 4 B FUR 5 & §= 7] /1 3+ 400 psi (2.8MPa)£2 4,000 psi
(28MPa)2 & > F k4t A= BB L L3 R ¥ FRRED H 24 =3 o x

vl AL R WA - BB E R BRI 2 FUR R R

Sk e iRyp- BRI I RPEPES LATHR RS 752 o i
BPHE o RE L72 o B IFE S OISem*30cm FE e ko0 & LTI
FEERFAM o) = B0 RET LT E WA K
BERRY ZFURRR R FUR B ERRE R A0L 6.5 977 0 HFUR R
B FOF R (7 X FURS B 9 5 180kg/em’): o H - ¥ it & F)5E
LR HRZEAG A EREZAARRZ B E s A HHEIT A
APt FE B - TR A F kT Mo ATRERGRERITE
JZ @10cm*20cm ARE | o SERRE PN IR AR 0 AR E FUR B R RE o

% 6.5 35 KRS FURS R 5% % % (kg/em’)

TREE 5 7 % TP R R 28 % T iafkUR % B
£ 2B k4 121.5 (21.4%) 132 (12.7%)
— v P 2
(108.9,151.4,104.2) (150.3, 128.8, 117.0)
b B 2R 83.3 (11.1%) 92 (3.2%)
== P 2
(90.5,72.8, 86.7) (95.4,90.0, 90.6)

6.4.2.4 %Ki 54 %K iEE

B kRS K ’f«ﬁ%%}f%mm;ﬂL 1.22 cm/fsec 2. FF » A5 F
Bl A KR B AR PIRASE S5k Al B S P SR A
BB A ut e R E N B (SREH] S H2 - #3 H4)¢ %ﬁi‘@imm .
O WiTE /L Ol0cm*20cm #4 > T A ZEHRFEER TS A BT
R 2% KRB 0 R #-D 2 O10ecm*20cm R 2 A P T 2
R Al T EUPIZ B REE D BRARR c BRBRE S0k 6.6 97 0 A
PR sl L 28 % 0 BEBFR ERBRIBLERE G TR
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R3S kARR L o BERFEY T o ASkBREE Y L e
BERFFMWY T RS RRARE A L 2 vh s R ERHO R 2 )Gk
AR FARELEHFY T2 EE R (K 20~0.68 cm/sec &) ¥
“iﬂﬁ%*’mkﬁ%d‘%ﬂ61%¢ﬁ % R I T
AL Z R TEE R GERYT F e B BV A LR R Y
ﬁ§7ii £ %ﬂié@ﬁﬁm'@?ﬁ’&%i@ﬁmw’mﬁ4
Lfepet 5 34 o

% 6.6 E-KRRED ok EHERSE

—— okl | Sk e K| Sk GEeT
(cm/sec) (cm/sec) (cm/sec)

357 A A 0.30 0.05 0.04
i 0.57 0.06 0
357 A3 0.19 0.01 0.01
T35 F M 0.08 0.02 0.01
E-THE(%EK 0.29 (74%) 0.04 (68%) 0.02 (115%)
P35 7 A AH 0.68 0.21 0.10
AR F A2 0.42 0.18 0.07
P3G F A A3 0.20 0.10 0.08
P36 F A 0.20 0.14 0.05
fE-T3oE (%R K 0.375 (61%) 0.16 (30%) 0.075 (27%)

ar

m SRy E £ FERY S S

0.6

0.5

0.4
Bokinke |
(cm/sec)

0.2

0.1 [

0

#1 #2 #3 #4
o

W 645-kRz: E£HF 2B -kikik
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=lip BokRRIEHT Sk K

él\*‘ﬁt
(cnﬂsec)

e

B 6.5 % kiR /T 25k ik
6.4.3 ¥ B-KRED 4 5 Bk

m%é*ﬂﬁiﬁai*ﬁéﬁ%ﬁ%(%%M\m~%~m~%
Ho £ BB ) BE SRR HORES C REHRBE - RS
AR L TQJJ SR ERREBF REAE CRE SR FHE T
o AEEPE T X228 AP T TS RPN &5 dpo
o WP R e FERE B R EFRE DAY B S RREFR KEES B
AR Y TR RBALR HA - EEE IR Sk A
TRER S % B 4o AT o

\v

r“

&#

6.4.3.1 B35 -KE RS P ALY 6 5 -KREF%R
PR E KA PN, A2 RS R B RS
7}<§ng BRI P G R A PR 0 g SRR TRy
T SRR 4 R s o T 15Ok B Rk B ER TORE SR A 6
i KR TR BT R L % ﬁiﬁﬁoﬁ,ﬁp;%ma
Wb K ERRFAT VORI 6 SRR R Bk R &

IS

Y
|~

NIV L R

ERSLYE.

EA
&
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T SRR RS0k 6.7 971 » HP > RS addpe i 28 =
S RF IR D HH] B g - PIERIRFE K E 796.8ml/15sec E i< > H
I Bied @HEH2 ZTHOMBFE B L E ﬁx%}‘%?fimﬁ: LA B F - Gy
1,000ml/15sec =4z + & > ;ﬁc} B B R ERHHRF D 5 KT o4
i 1,000ml/15sec » H 3Ry F-K & 5 5 P ApoRpbgF KHiedy 42 MBS
KB FES&RARF (400ml/15sec) & Rz 2.5 % o

ARG G 5 KSR AT 2 B B2 @ ZHO)R® ¥ B koRok
FH-RBEB I A AU AT BiRd i e 2 p kLT R 2G4
P KRR RESRBERT N3 4& $EFR- BiRd 157U
WP ARG G S RERE T B SR B R Sk F AR 130 22k
1R R O R KOR T 2ok B E Ry e o PARS G BRI 4
B 6.18 7w ;. p%f;\mnw@@ kE Y6 TS 130 22 kx>
ErMEH P 2R R 64 RIT 3EE N5k 4 2167 L/m’/min > i
A A KR ES i 71\ & 4+ 120 L/m*min 3 320 L/m*min f¥ > &
BHIRE G kSR LA om Y R AR EA S > TS KRES T
FAAFE BB FEERIAE VA - BSEREY 6 M

B % 618 i%-k-k4d2-kip|ind 40 B-REF
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167t Bt RRESKERALE

BR®EL | BkE | 2R®BIL | SKE | 2RHBIE | EKE
796.8 1147.2 1153.9
967.7 1096.9 1071.4
#1 #3 #5
1071.4 967.7 1132.1
1043.4 1081.1 1081.1
#1 TiaE 969.8 #3 T ioE 10732 |#5 T =& 1109.6
(1) | (127%) | (3% | (0%) | (%i%) | (B5%)
1176.4 1153.8 1098.9
1094.9 1176.5 1140.7
#2 #4 #6
1121.5 1153.9 1062.0
1125.7 1071.4 1162.0
#2 LT iaE 1129.6 |#4 Ti=E 11389 | #6 T2 1115.9
(#29) | 0% | (280 | @0%) | (228 | (40%
H > (RIFE-KE): ml/15sec
6.43.2 ¥ E-KREL HF %«U PR
SRR SR R~ 3t

M. :
Ex

3 J.,at
&

BLRIZ R R B
P HA G5 TR B Fh 2 b TERY

BHS R B RE SH 2L IV E B

%@ué‘; 0
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R Lf*a RIREL A6 g Rk ¢ R R i F
' kfhde® > #9  RuEI Rty 5 7 X 828 % iR
+ 5} 5B OlI0cm*20cm > B TR E S 2B kR w0 B T
®10cm*20cm E g #-tr ) = F ¢ T = K

R EBERHS SR AR F
KRR o A RS R A4cd 6.8 24 69 P 0 H
RIY FALEALPTETA A A B T o #4

N E R Y




% 6.8 ¥ Rz

TR B P RR S

B g A ig/”:n %—; FHE %) | FUR % A (kglom)
#1-1 + 1989 12.4 —
#1-1 7+ 2020 11.9 -
#1-2 2027 12.5 165.7
#1 T32E (%R H) | 2004.5(1.0%) | 12.2 (2.6%) -
#2-1 1954 14.8 113.1
#2-2 1888 21.9 -
#2-2 7 1816 254 —
4 T (% B4 | 1921.0 (3.6%) | 18.4 (29%) —
#3-1 1725 27.8 —
#3-2 1845 21.5 —
#3 T (¥R H) | 1785.0(4.7%) | 24.6 (18%) -
#o-1 1870 26.3 55.6
#6-2 1779 25.2 —
#6-2 T 1845 22.7 —
46 T 1ot (% B | 18313 (2.5%) | 24.7 (7.4%) —

1.7 = &8 IR

B ORES 4 G

- HERREI 1 RS BRI MG RRS S0 RS
BICC AU R RARR PHREENE TSm B o dl s -
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2 &k Gelide /] /20 0.16 2 1.22 cm/sec 2. FF 0 4o 6-8 I 28 X 4E
o TR BT 0 AR 28 X LH 1B B T30 R i T X & 8)
BE R R s AR ALFE TG 28 RIS R 4 6 4
SRR AT A S EML AR 0 iﬁ%%fi/}éwbrﬁi
ATIRM G PRA o XA IR 28 X ip @ 5K E BB % 5 A40B] 6-9 T o

B2 SH] 2 RIS K E T 35968.9ml/15sec F 4 > H s T B i
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W HIRE RO E P AR R S 2 RS KR
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469 28 R fpe L BHREE(D)

BRgpeE | Hind | TPHF | FURBR | Sk
Wiy | (kgm)) | (%) | (kglem®d) | (cm/sec)
#1.1 ¢ 2042 7.1 / 0
#1.1 @ 2140 3.5 / 0
#1.1 T 2208 1.8 / 0.01

#1.2 2136 4.3 192 0.05
#1.3 1955 9.8 106 0.05
#1.4 + 1983 | 12.1 / 0.01
#1.4 ¢ 2013 9.5 / 0.04
#1.4 1856 | 19.7 / 0.22
#1 T35 | 2042 8.5 149 0.05
(REH) | (5.6%) | (67%) | (40%) (145%)
#2.1 2083 | 11.2 / 0.13
#2.1 @ 1893 | 20.6 / 0.21
#2.1 2089 9.8 / 0.02
#22 1982 | 152 / 0.10
#2.2 @ 1977 | 15.6 / 0.18
#22 T 2055 | 11.1 / 0.05
#.3 2079 9.8 146.1 0.05
#2 .4 1984 | 13.3 180.5 0.13
#2 T3 | 2017 | 13.3 163.3 0.11
(%28 | 35%) | 28%) | (14%) (60%)
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%69 28 X Ry b LHREHREF(Q)

BRdpoER | Hind | S | RRA | Bk G
ME (kgm’) | (%) (kg/em®) | (cm/sec)
#3.1 1} 2039 | 133 / 0.04
#3.1 @ 1973 | 175 / 0.17
#3.1 T 2089 | 103 / 0.02
#3.2 1 2277 3.3 / 0.003
#3.2 @ 1957 | 18.1 / 0.12
#32 T 2052 | 122 / 0.05
#3.3 2081 10.8 105.5 0.12
#3 4 1994 | 14.8 82.4 0.10
#3 T35 2058 | 126 94 0.08
(%2 ) (4.9%) | B7%) | (17%) (72%)
#6.1 2101 1 117.5 0.08
#6.2 1890 | 17.8 76.3 0.11
#6.3 2168 5 / 0.01
#6.3 ¢ 2062 7.5 / 0.01
#6.3 1661 | 28.6 / 0.15
#6.4 1980 | 14.1 / 0.12
#6.4 ¢ 2105 53 / 0.01
#6.4 T 1985 | 109 / 0.01
#o T 3aiE 1994 | 112 96.9 0.06
(%2 ) (8.0%) | (78%) | (30%) (98%)
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4. shrinkage
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durability
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Flexural versus compressive sirength

il
30

Comprossive strength. psi

f
i

35

10

36

s 2-18



12

38

it 2-19




14

40

it 2-20



o V) \¢7 LT e A ": l
i 7”\‘,:, i L [ (47 )J" i
&J%K”11$”l\@\

WA Ry

PEAE ARSI RETAE kRl K
PERRA4 L £107 25p

0 annik

LHHBELERNARE KD
How L@ -REgFErd P a8 T
FEEPRORBE ~ kR BB B ke PiE »
P F REET RGPS SR e
Ry HE R B
Bigst > B35
ﬂ#irg*}m.lag\'
TEE R
= BRBES LN

! EL

: .F“_ -r .1" g o

—

Dipl. Ing Harald Sommer Storm
Water Management in Germany ﬁ m.l %

g 2-21



T S

AL Fet

3‘@4—5% * % J‘ﬁé-w——f(%)

R % 1 1%~2%

Az % M E10% 3 B & >50%
l‘#‘—?‘:;’ﬁ%% 1 >70%

PR Y w29 ¢ u R D >00%

Fl g oke e R 2 BUESL > 5 (R
%":[1’ ’?IEJ_E‘f’Jl:? Ié—ﬁ’sfi"gg? 52‘(86& F R oL X
Management Practice, BMP) - 20024 B 225314

0 annEs
bbb

45 2-22



Dipl.-Ing. Harald Sommer, Storm Water Management in
Germany

USEPA X% | BEF

0 anwis

BB REARZHEE
B rLeng R L 30 D PR
b oRALE R
i ok R g =
03 - RIS E
1ARF R

ot B IL KA AR UETR 0 WA S kind A

) eanEs

45 2-23



égi@ﬁﬁﬁﬁﬁ%i

7 g LA F WEPAZ -k (Clear Water Act) 242
5 LRt ¥ > poa e i~ Phasell (2003 2

p) 0 REATF IR SBE S 0GR ARBLE D
PELE CFREAFANG A LG f A kRS
B 0 SR 3 p R R (L) AR
B3 4 ++1] % ¥ (National Pollution Discharge
Elimination System, NPDES) % # & 3% 1) /8 37 £ 3z
p? o

-8 5uend F oKk m ziﬁﬁf}cﬁa TR EE R
B os i#‘ CEEE S FESERE 2R
PRE R o £) anwEs

AT R ey
= S /J 71
AT, 2 B /l N 74

2005# & 2 @7 V' Westminster i# ”f AP A
mAFL2E w0 H Y G8Ewm s B i%— Jﬁvﬂib}%/ﬁp
ﬁﬁfﬁﬁi%’ll‘i%ﬁ'?ﬁ/z" B3R 15®ww ik
B PR AR Rk kM R Rk
Rt geiad g a2 ZFERE > T FLER
0 % 1113%7 3:)1%’# SRR P TN
$400,000+=74 7J\ W oo

T4 k& : Dann Huffman, “Understanding Pervious Concrete,” Construction the
Specifier, December 2005.

) eanEs

it 2-24



Intraduction to Ecolugical Enginecring Mcthods

R THRK ] BREE

(WAL R ¢ (U. S GreenBuilding Council) £
L EED(Leadership in Energy and Environmental Design)

sustainable site devel opment,
water savings,

energy efficiency,

materials selection, and
indoor environmental quality. 0

;;;;;

g 2-25



‘LMmm@mt

e |

FRAMTHRE IR LI EEHR
d'f 4%Lﬁ‘4ﬁkié‘4“"

ST S T
=~ EitHiE
- S %H

T

,E\ A:va

A5 K= 1= ‘ q&mﬁlh
= ~ P #%ﬂsh#ﬂ’%— e g~ S ok 3t
7 ‘.:ifbﬁgi/ﬁ\‘i#ﬁ% Fit R HAF
Al ',“‘ﬂ#b VS
BAFFLapth Rk F - BRITT

’k’;“:‘mﬁ% BE kA YRS
2 ~ ’ y‘l%éi’gl%éL‘l\
iﬂ%%ﬁﬁ?%%

e
A

0 anwEs L
.

——

Z K@
Hokdf e 2 dpok T d G K%~ 0 B AR RET
SRk o G- RPFRSR 0 2P G B o 4
RS KA R BB d FaB A Fokge o
RIT aRd gtk a ™ 2% Y 2K
P gL o K& & o KT L& RRT
(porous asphalt) ~ i% -k /& 5% 4 (pervious concrete) ~ &
s B ¥R BRI WY
Mt e B Foke i B okge 0 £
Ay ok g E R G LI E A TR
Aide TORE kg RiEREE 0 LEPA

2k A ?;E_'_j% T eBMP o ﬂ HME%

i 2-26



[— 1 | ;I!.!.!.!.!.!.! I
FRE DT KT FAR (B N)

Study (R ER REE (RF |(PEF (224

Location | & ;54 E

Prince 82 65 80 - -
William,

VA

Rockville| 95 65 85 82 98~99
MD

Schueler, 1987, as quoted in EPA, 20&

} @nnes

PR R AL KA B

Bokd e

Fok4gw
I 00000
% %K & ENY. BT R

wizsstdruaxszs ) QORNEE A

- 45

it 2-27



45 2-28



45 2-29



Picture Taken in France

?ﬁi%;}ﬁ,:ﬁ]i:*;q'g,

R ey

) sangs

it 2-30




(LR LR B

FARAR D W2 L AR TE RS SR

L .| L] .| | 1 |_mammmn | | |

S Eﬁ%%‘iiﬁ%éﬁ & éfli%é\

i %5 %Sk 2 (Stormwater Hot Spots)
ﬁ##%%‘n%ﬁwk%\ﬁﬁ%$ i
B~ T EFsb a0 s RS S RDH W
UHFHE (AP it Eegn 24 #

0 annis

4 2-31



% 7K 4H @ B 3= hk R R
— o~ AE ek 2 205/ hr
SRR R Ak R G S KT G 1 ATRTK
7 d #_r Bo %~ 45;;:‘ o
B B E TR 0 10 IR ¥ 1003
35 T KB 215K o
7:“-* fﬁi LA nx ?F’Jiﬁ\‘f’$§ «J‘%‘ﬁif_t °

£
k4 B % PR R (T5%= & )
., lékzvb&t'l]ﬂﬁ"m%m%‘udgk

0 anwEs L

we gt £ 3% K SH E YRR

-2
kRt (3 K3 15%-25%) | ] @ ’1’\? i

| B (3 1% 20%-40%)

L
FHoRg Gtk Jﬁﬁ‘é&ﬁ“?é‘éfi‘”’ﬁiﬁ’*%
Bg R kgt o b IE FlF R A Y
}'ﬁ,j\’fg’ﬁxﬁ:é_)iﬁkﬁ Flo

http://www.perviouspavement.org/benefits.htm

0 anwis
bbby

45 2-32



Rt ik LK i K ) Rk
B AIL L G g D R B R EERA)
AL 'E 14355 (passive runoff mitigation)

4 'F L (active runoff mitigation)
P RHBSR Y EKRRAIBFANR T FH R
oo BF T TR SR B 1A AT
¥R GG PR RE o

) annis

B
ﬁ*ﬁﬁ%ﬁ*ﬁ&ﬁ*%

kRS T 05 020m/sy 4 A E ]
?/ﬁ‘@3600mmma ﬂ( AT R & E) é/é]
AR 5 7 oG S R 6 BRIl 4

4% % T oAz 38 12mm/hr (2x10-2cmi/min., f” i
SRR N LR b AL

J&%’}iﬁaﬁm}\ ,%hl;gg:‘mglm,;
KRS F BRI RERE > AR LY H S
o2 kB A5 P A2 P o

|~
N

P
B

3

S fs»

0 annes

it 2-33



?%?m+m/m$%
1i40% ’ @ umr I' &

prok € 0.15x100+ 0.40x150 = 75mm

F k£ 0.15x100+ 0.20x150 = 45mm

rI_ 10cm
) anuss g,

— e

WEHITKENDERK

%0k R 54 ® 5 15cm, & 300m 0 & 1%

0.15m
0.15m
' e e e LT

-ﬂﬁﬂuﬁﬂﬁmymié FEARE
~ }%}é]#k » BRI P vk

T SRR R s 1 A
il A
L R 0 assas

45 2-34



T *F_,"ﬁ‘gt:-

L
G

RS
W R R

i

B R k)

R K

4r ‘P%‘P

i 2-35




=L L/
T 7

R

i® @ J-m f 60mx60m

SRR (3 M 129%)

4B R MGTIRE R o T AL A 4% 1 2300m2 e A 4
R o gl F RFAE R AT - & 24 pF
FEGH B RBFG ZE RS B R
A 4 i E (GFA)D 30mmtE 5 20mm o

| | |

- B &1

MmERER

22

aX v
FESCNENE ) EE: k & CBRi& R-value

(pci)

DTSN AR SR 3 M 33 75~120 2.5~35 10~22
B2 w4
By~ BT ih & 2 ¢ oK 130~170 45~75 29~41
(PRI o 13
FiE#E 5 0L £ 180~220 8.5~12 45~52
FE AR

LER
Mg psi s 8 i~ A PR
2

a5 2-36



.

=
— A oRGR RS B E B 6N

0 anwEs L

LR B LA B

BT

POk
2 ha __I_lSCm

15~20cm

Yy

B 7k
i

FRAIESEREFDHTIR  » 73K
TRE R o

EE TS B K ICE A

ik 2-37



I e Tl B i ol Homle i rrresene o
A e e peecs byl iy
et e b Tl b ATl iy 1
— a -l alinrw i o suisr fusdieg

% ®# % 2 i Y Pam Beach Gradensit- % » # * %
KRR 4 S FRATR R

0 aangs 2

BTG R S G KA

HAKER D RE o OF R AT
GREI wEER(G LR pd k) L
R S vk o
FPRE AR NERfR K ’Kfé_i’q’i’“ LR R
L T %‘f’m M e N
*ﬁﬂzkﬁi¢ﬂ&§$
%H~%%#¢’ﬁ#£&£ﬁ€%@
HEEGLIER R K(R)R R
b e o

AR T FECER S b )OPE ﬂ HME%

45 2-38



i

L
oy h
%

%

v LR

B <] ﬁ# 21 s

! T3 Bk
= EXERy

e

g oy
Brainbridge
| Island%% 4
CFokiR s

- i‘iﬁﬁ

fie

Bufordsien
HoRRES
iBd B

40 0 Fair
Oak 12>

P

N NE R
BT AR iR
& 3

it 2-39



8 K4 6 6 R AR R

HoRg e g Ry 0 2R AR /}ff.p EORGR RS
4 5 M55 FR055848 A okl 6
ERPAIHF D218F 7 o MBI Bk c i B
Kt m TR LK E TR AR w%ai ik
}ééﬁ@{%’gﬁéi%\@’*bimi@sﬁ P B RCE
g e (AN E o

J oS oke R R R Lo B F i R
(F PR EFRFE) REE > AT o8 F
%;%mi* T BT TR o

1 B

2A % 21w E ¢ 212 T iR
22z - s d 2235 k4 TE KRR
231 BB H1 4 T232% kR4S | mip

"325 & ; "33t
TS RRETH

438 2 i) 0 aangs

i L

i 2-40



it 2-41



SHECL R ¢ & KVERETH

(EFRRIAVE ~ DigalaEeRe 1~ B R R & !

03 5186715

7 http://www.chu.edu.tw/~ctc

) aanEs

it 2-42



i 2-43



LA PERE L L L R R
MOTC-I0T-96-H1DB004

EMSEPED RIS R RS
TR A
Pervious Concrete

When i raims. it drafins

4

»r
b
|
;"1‘\

=y

™

4

& =
‘;_
POR
4=
\.
%’
fisu
%
3‘1\‘_
AR
%

527‘27}\ IE"!‘ /}i_’!’ &iﬁo Ll
) AR R I AR TFIRE W IT
ljl%? #’E 7J\7"})£%

IR O TR S Eae

SN I T
< B8 6T

s 2-44




ﬁi’ﬁ“@f‘?iﬁu%%ﬁ" M RE S

Bt k3 k o

ERGORRES BT AL
LB

BPHRT VR - =

©

S

(®)
£ }}%:
1. AClI 522R-06 Pervious Concrete

2. NRMCA Pervious Concrete Pavement

3. PCA Pervious Concrete Pavement

=% Pervious Concrete

Wihen I raims _IF draing.

@ Thiniing

} for a sustainable world

g 2-45




F oz kiR D 2 AR S ek iRt

FE AT A SRS RRRS Uy
?;éLzﬁ—ﬁﬁﬂﬁﬁm”ﬁ
d % FUk 34 (96/6/13)F % % & 15 >
FHNYP LR 208 Mw
jﬁfﬁé%ﬂf*%ﬁgﬁf 21
#ELLFET -
E 23 oRREDS 2 GlAR

FoRREL 2 E A

% kiR GRS 2 fert

SRR 2 P REREE A3

4 2-46




FokiR g 2 %1
FHoRMAEI L AN - LRET X B
P B FRARMEREERE
)i),,};;‘ﬁ.’jﬁé" RAt#Hic oz i BAE
Lo i A3 1EH S AW IRAR TR
@ BEWIT I NP B RREL by
malfet e R F HR L WE e 1 ARiTE

AT AREP > EIRD ER FIT o

@

32> KR AEY 2 RBREE
3.2.1
3.2.2
3.2.3

45 2-47




B et (% — & = & )agud iR ;
K A 0.35 ~ #F 44 38.i£0.48¢cm ~
B A 80% 0 H ik 4
#0.1cm/s ~ 28=x FUR 3% B =
214.2kg/cm? (21IMPaQ) -

o
e TR R (12)
R S
Ko PR, Rk
K Kok Nk ARt

AR R R R SRR ~ B

45 2-48




kR g (22

et FHdr | kaor || kR |k

(0.35-A-1:4) 19 mm 035 | 1524 | 381 | 133.35

(0.35-A-1:4.5) 19 mm 0.35 1524 | 338.67 | 118.53

(0.35-B-1:4) 4.8 mm 0.35 1311 | 327.75 | 114.71

(0.35-B-1:4.5) 4.8 mm 0.35 1311 | 291.33 | 110.97

o fert ok A - Tk R H (A EX S E-YHT)
o #3r:l1¥ =& £ (kg/md)

PRI
cFTERRIHE LB E
PR R
& <t < -] 1 @ 10cmx20cm

o L EEk
= < %] ¢ 15cmx15cmx53cm

o &K%
3+ ® 10cmx20CcmzE 4 <7 3% & B 5 F ~ @ v T o

it 2-49




R A E AR

A H AR IR - — R AR

émnimimﬁﬂ#ﬁ}

L

| 7 & &M | 28 A&

i AT ST

s TR E - F
cHKRAIAHSE e B B F S
s FRRGEE PR P RER SRS
s HORRGD B RERE R W

i 2-50




e’% \’\‘E’\b') E/ ‘é
ﬁ?%"—-/w/ .:" NI~ 4
o
= FrERFIHE -E
1850
1762
175
1701
170
1652
16 50—
(kg/ m* 3)) 16
16 06—
15
15 50—
15 00—
14 50—
140%
(0.35-A-1:4) (0.35-A-1:4.5)
\4- ,\\E’ N> T /%E P ‘é
BoRRED A HIS Al -
]
(=] FE-kREIAFGE L
1850
1804
1800
1750
1721
17
(kg/ W% Q9 16
1663 1663
16 50 16 1635
1600
1550 : : :
(0. 35-A-1:4) (0.35-A-1:4.05)

45 2-51

35 -

35 -

B -

B -

1:

1:

4)

4)



\

PHokREI A

F s IS

% 3l

5]
m BoRR I A FHIS I
35
31.
30.209 EE 30.68 g3
30 27
25. 9
25—
2 0
( %)
15—
10—
5 |
o ‘ ‘ ‘
(0.35-A-1:4) (0.35-A-1: 5)
v ’ o -2 ﬁ.l—
HoRRFEI FRBERE R W
|7
. gokm@Es & AHRRER
m28
(kg/ c@ao

(0.35-A-1:4)

.35-A-1:4.5)

(

45 2-52



(0.35-A-1:4) (0.35-A-1:4.5)

45 2-53



A& ’ry g \*7,%\
HoRRFEL FoRFE
[}
: SRRRLERY Gk K

(0.35-A-1:4) (0.35-A-1:4.5) (

1]
: BkREI RStk
0.
0.
0.
0.
(cmige
0.
0.
0
(0.35-A-1:4) (0.35-A-1:4.5) (

i 2-54



e B if fie 1t

AT 2 ARV ES - Y 2
B if fe vt (R %t 035~ Bk Tk
0.1lcm/s ~ 28% #UR % & 21IMPa)5
AER R AES -T2 G
LR 17 & ACI 522R-06:% 3% 2. % 7K 4
B[ 4170163 1.22cm/s; H = &
- F2 biper 2 HimE 92044
kg/m3ge A= 5 2. FE g d 5 > F)p
iR S SR R L

S i e vt

AP T HRBERFHELRED ahfie s
PHRSE SR GHEA L - P
%Kk % #80.lcm/s 2. 3~61% » e FR 3
BRAE > cREAFHBA LA
%k RE# & ACI 522R-06:% ;iu’ﬁé

Bl > 3E67 < bRE M pRt 2 R A 3
0.30r27F ~ i % s H R e H BT
242 ¥ R FEE

45 2-55




S I

¥ | kAot [ RHRUE R H | KRR | k| BEAH
(mm)
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X(Y) 0.25 4.8 1311 | 328 | 82 | 3.28
LA - et x A G £/ EHT O Hkg?

B S 3 iR R
i KA ¥ 7:%{); 28= #Z;/%‘D zﬁ;‘ﬁ; z(cngc{)K

0.25-)|(3-1:4 0.25 4.8 16.3 0.29

0.25-\|(3-1:4 0.95 48 8.2 0.42
el EHF S =T

45 2-56




T e (B 17 > $ i)

e kAo | gEd | kR | k| s
(0.35-B-1:4) 035 | 1498 | 333 | 117 0
(0.28-B-1:4) 028 | 1498 | 333 95 1.66

o it okl -F MR EKE R HEE ST E)
« ALEHFTX) ~ EHT(Y)
o Hir:1H ¢ (kg/md)

mm) | M gy | @y
0.28-B-1:4-X" 0.28 4.8 20.87 | 2018 0.02
0.28-B-1:4-Y 0.28 4.8 17.77 | 1962 0.30
0.25-B-1:4-X | 0.25 4.8 16.3 | 1743 0.29
0.35-B-1:4-X 0.35 4.8 9.1 1663 0.43
0.35 4.8 210 | 2044 0.10

ACI 522R-06 0.25~0.45 ~ 2.8~280 1630050 0.16 ~1.22

" TR RGBSR R 5 S TR RURB R 0 B 4 5 285

45 2-57




Boif vt B 2 -1

] L s |, Erdg LERI QS ;3

et FA T my | TeMP L Ty | (o)
0.28-B-1:4-X" 0.28 4.8 20.8" 2018 0.02
0.28-B-1:4-Y" 0.28 4.8 17.7° 1962 0.30

B fiert B 5 -2

] | e | Bt | gk
fie vt kA (mm) f'c (MPa) (kgm?) (Gms)

0.28-B-1:4-X" 0.28 4.8 20.8" 2018 0.02

0.28-B-1:4-Y" 0.28 4.8 17.7" 1962 0.30

5 2-58




L

2B M REF
1F > |1,5§;’§‘_3& ;}'i'f 7}\'5

>\~¢c

s (#) kank # -
RFH KB "ﬁ
iﬁ.&%‘%w pé‘#'-& Lvé‘ﬁﬁ ‘Fglz
PFG TR WY& Z

WA Sk ko

(* @ )

\ /)
R4k B % (@)
3 .'\._h __.-'

45 2-59




1.

w/c=0.31,
f'c28=2000psi,
0.16cm/s?
2.
3
( )

it 2-60




it 2-61



S AL L ERT LYY I8
- H37m (12ft)ig & Forie * < R F2 £ § XK 270kgx 320kg
(600 700Ib)

JEFRE)RR L RS -KRED
TRBPHFFRYPEFLELE

 300Ib)

45 2-62



it 2-63



MTV

MTV

5 2-64




28

Rt 5 ok T 3% K

M B

28
(kg/cm?2)

#1 192
#2 180
#3 105
#4 —
#5 —
#6 117

4 2-65




AN

e (D& AF-KRFES HE =& 47100
Ib/ft322 125 1b/ft3 (1600 kg/m322 2000 kg/m?)
2L AT TR AT R RR
A3 2 H - F 4116303 1805 kg/m?
Fodle T qE-kRRIErdz
¥ s ViR ARAE His P PRI IR
%3 P AE o

45 2-66



Lo

* (% A kRS Gk il F 4200161
1.22cm/sz. fFF 5 AR F TS 2 »\ﬁ% e i oK
R E A G EGER A P
T2 KGR A 0334093cm/s\F'3
&t AlE KRS B e r) -

(3)% A& -k 4 ”‘JI‘%«‘#F‘J,—,JS%,LBS%
2 B virpaefasg i gk § R R

.q

N

|

Tk o
‘\

>m

M2

e )
jud _L»L

e

i4/09 gln'f —-.Ef”

e
< IX}% ,1:-30+5%’
1

.'_'

et
ey

Ay Sy
T

2, LA
ok —
~ , N
% KR

B

‘-Eh 7,31‘(

3
W

o
-
HERA R

Av\
% R
5

v

2

N
P

R

° \

s 3
41\\

K

<l
(Sh

paul
-

= P |
= N zJ v =
\\‘P

7N

e (4) 3 MEG R T IT AARipd B4
BRI B RBFEPIF ‘W* » 2T
325 5 1000ml/15sec 5 27 % K 1 ¥ 5K E5%
1= & 400ml/15sec: L%F]Jg;ﬁo
O)FTIEE KRR D 22 R4 AR 25
”“%%?;ﬁﬁﬁ’fk%%%ﬁﬁﬁiﬁk,
‘l"’é\'ﬁﬁm““?@w"/wg{i %—»%i\‘? .
FORFRRAEL AR ERG KRR
o g Egr, Pk BFNEEFIE BT

it 45 2-67




o~ o) =
\\‘P

9 5B B fLAF A3 FRR
F 0 1% 2 et 0.31-B-

° (6)’:}_2'\ qie
2 i KRG 4 G

oo 1A% o

- RS kR SR FR R
AN S 2 4 = X 2,

PR OBREFRUTE R T AARE

it 2-68




FoT VRT3

5 2-69




PeAz it 7

45 2-70




	封面
	著者
	預行編目資料及版權頁
	中文摘要
	英文摘要
	目錄
	表目錄
	圖目錄
	照片目錄
	第一章 緒論
	1.1 計畫源起
	1.2 研究目的
	1.3 研究範圍與對象
	1.4 研究內容

	第二章 文獻回顧
	2.1 高性能混凝土
	2.2 生態工法
	2.3 透水鋪面與排水鋪面
	2.4 透水混凝土

	第三章 建立透水混凝土之製程與試驗標準
	3.1 建立透水混凝土之製程
	3.2 建立透水混凝土之試驗標準

	第四章 試驗計畫
	4.1 研究流程
	4.2 試驗材料
	4.3 試驗變數
	4.4 材料配比
	4.5 試驗方法

	第五章 試驗結果與分析
	5.1 新拌混凝土單位重試驗
	5.2 透水混凝土硬固後單位重試驗
	5.3 透水混凝土孔隙率測試
	5.4 抗壓試驗
	5.5 抗彎試驗
	5.6 透水試驗
	5.7 驗證最適配比

	第六章 現地試鋪結果與討論
	6.1 預拌混凝土廠試拌透水混凝土
	6.2 現地透水混凝土鋪面實驗區介紹─朝陽科大第二停車場
	6.3 實驗區透水混凝土鋪面規劃設計與施作過程
	6.4 實驗區透水混凝土鋪面結果分析

	第七章 評估透水混凝土應用於交通工程設施之總 
類及適用性 

	7.1 確認透水混凝土之類別
	7.2 交通建設適用透水混凝土之項目

	第八章 結論與建議
	8.1 結論
	8.2 建議
	參考文獻
	附錄1

現場透水量試驗方法
	附錄2

教育訓練簡報與剪影



