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Abstract

The water damage of asphalt pavement is closely related to the void ratio of asphalt concrete, in
pavement construction and even after cracking, the variation range of void ratio is relatively large.
For the typical upper asphalt concrete specimens of AC-13 and SMA-13, six Kinds of void ratios are
designed, and five kinds of transverse slopes are designed for the transverse drainage test. The
vertical seepage and transverse drainage performance tests are carried out. It is found that: there
is a good linear relationship between the connected void ratio and the void ratio; the vertical wa-
ter seepage coefficient and transverse permeability coefficient of AC-13 and SMA-13 show three
stages of variation along with the increase of void ratio, and the three stages void ratio range is
given separately, the comparison shows that the variation ranges of void ratio range correspond-
ing to the three stages of vertical water seepage coefficient and transverse permeability coefficient
are basically the same. Compared with AC-13, the vertical water seepage coefficient and trans-
verse permeability coefficient of SMA-13 are more sensitive to the change of void ratio; combined
with the requirements of asphalt pavement construction technical specifications for vertical water
seepage coefficient, drawing on the requirements of the permeability specification for the Tech-
nical Regulations for transverse permeability coefficient, the seepage and drainage performances
of asphalt concrete are analyzed to provide guidance for the construction control of asphalt
pavement void ratio.
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1. 5|8

T B T A KA 5 I A A AE o N B B TR S5 A R 0K, W BRI T N HEAS 25, TEAT B AR
PIREAEHT, 2R 0 IAA L. 85 DA Uil S /K Hd 55 n) @, 7™ 2552 0 3 B PR (S FH o D & i M
HAIANUBRE, 0T R b 1 N 21 2% T 45 5 A 50 0 7K B A5 6 T 225440 1A 308 ) 7K RS PR b L ke DAY 2D
KA, DRI TE K T 2K HEK M R K3 B B Ve JE 5 B[ 1] [2] [3] [4]. PRI IREE L OGFC
P THT EH T G OR 7% Bt 22 R 9 T T M HE A W 75 6 TR PN PRI 5], RTINS 3 0 ) % R T U0 75 VR - (K38 /K K
PERE H AT E AR A 6], dad i P 2R S Y BT R R &L AC-13 1 SMA-13, 43t
T 6 MARIMZERRE, oS R ENEKREAEE B E R MR R, BN R AR T
5 PRBEMEEE, DAEHE T b i R B KR HE K PR RS, A TR KB T (B 76 LA R i) e 6 B 11 38 B T
TARHESR L EIS IR, &L m B B I YRR 7]

2. B RRTE ST A kB
2.1. FHR

AC-13 F1 SMA-13 WA H TR & Bt FH I 0 5l 2 A-90 i H A0 SBS stk 1-C, b4, it
s H B R AR R aigenl, SR DA RK R4 4E . 2485, FrH EM R 2 JTG F40-2004
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COA BB BT b TR IIVE) 8] EESR
2.2. APRMRED. hALLRTRE
2RI T K3 HI[9] AC-13 [ AEM AT LN 4.8%, SMA-13 [ fEM A N 6.3%, W RIRE L2 1

Table 1. Mineral aggregate gradation
= 1. #RHRED

FFrFLmm) T & ELA/%

TR HE LA
13.2 9.5 4.75 2.36 1.18 0.6 0.3 0.15 0.075 ¥
AC-13 5 18.5 275 16 10.5 7.5 5.5 3 3.5 3
SMA-13 5 325 355 6.5 1.5 3 3 1 2 10

2.3. WEHIE

BRIAENE T rh Ty 2= - ARG R i, BRI RATE R DR . RS = it 2 B
R IEH TRGEREE, ST 6 FOREMESLE . IR RS A E, ol P i e s B
%imﬁ#*ﬁ%%@%,5&%%%&%*@%Lﬁﬁﬁ%$ﬂm,ﬁﬁﬁ¢$ﬁmﬁ# NS
2 [ R A T B — AR AT A S R, R 4 ANERE, e SEPR N S BREEFI I B S BRAE . R S E A
R 2,

Table 2. 6 kinds of compactness corresponding void ratio

2.6 MESKREX A= fRER

JE S >100% 100% 97% 94% 91% 88%
AC-13 T 2.6% 3.8% 6.6% 9.5% 12.4% 15.3%
SMA-13 % 2.6% 3.4% 6.3% 9.2% 12.1% 15.0%

24. BHE, ERSHRENMESSH
FLIRVE[O] [10] [11]1ZER B 77925068 22 B AT 22 B R AT I, SR LA 3

Table 3. Measured void ratio, connected void ratio

=3 STMTRE, ERTERE

Bt B % 2.6 3.8 6.6 9.5 12.4 15.3
AC-13 SN 75 B A% 2.7 3.6 6.4 8.7 11.9 14.2
T EBREE % 0.8 1.7 23 38 45 6.5
BT B/ % 2.6 3.4 6.3 9.2 12.1 15.0
SMA-13 S /% 2.4 3.2 6.0 8.6 1.3 13.8
A B /% 1.0 1.9 33 5.4 7.9 10.5

NI SR T IR L R S B AR O R[12], ARIEE 3 LfIHOCRE, Wi 1 FrR.
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Figure 1. The relationship between void ratio and connected void ratio

E 1. mRESERSRENXR

X AC-13. SMA-13 MZERESZE@EFREHITHE, BRLERER, BROD). 2):
¥ =0.809x—1.124( R2 = 0.9843)

y= O.809x—1.124(R2 = 0.9843)

M
2

FHE 1 AT%0: AC-13 A1 SMA-13 (1932 38 2 [ 26 Bt 2 B 2R (1 AR A 35 L AR [R] 5 25 BRUR AR [F] I, SMA-13

M RS DR KRR RN T AC-13, KA THEE K, SMA-13 ikl

Kb, S SMA-13 riv A 28 o 3 2B (R
3. ERESEEBARBBXRTR

eEEL

K BEBE N B0 T B 10 P9 055 e P2 K MR REA ELRR A OC R (131 [14] [15], 8 P75 TR BE 1 5 4 e 1)

BRI, TR 5BKRBMI KRR, IWIONKEE BBG SR AR -
3.1, BEBKRE

BARYEREIIE K REERIR, BKRER, SIS KPR REGs, AR, PUBKPEREZE 16]. 1K
B R FH ZE BT 7T 2 SR 58 KPR REZ AT SR & . W TR A RRE K R EHE K R, 45

R 4,

Table 4. Water seepage test results
F 4. BKHIEER

BB % 2.6 38 6.6 9.5 12.4 153
S B % 2.7 3.6 6.4 8.7 11.9 142
AC-13 HEET R % 0.8 1.7 2.3 3.8 4.5 6.5
BIK A% Cy/ml * min' 0 0 49.8 182.2 3163 682.1
BIKIEN AEK AEK FARABIK BIK BIK BIK
BT B % 2.6 34 6.3 9.3 12.1 15.0
S B % 24 32 6.0 8.6 113 13.8
SMA-13 W B % 1.0 1.9 33 5.4 79 10.5
BIKF% C/ml * min”' 0 0 303.3 895.6 1497.2 2776.8
BIKIEL NiBK NiBK BK BK BK BK
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3.2. BREEKIREER DT
AETFONBKABETHRZIEM KR, RIEER 4 FRRGEIE, 28 7T HMnEREL A2
fR, EETERSBKAFIRAZML, wE 2 ME 3 Fis.
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Figure 2. Relation curve of void ratio and water seepage coefficient
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Figure 3. Relation curve of connected void ratio and water seepage coefficient

Bl 3. ERTRERSEKAKIIX R

B3 LU g5k

1) AC-13 F SMA-13 [1iB /K REUBE 2= AR b I BEPERFIE. S5 —P B, 24 AC-13 BN T
4%, SMA-13 2 BRHR/NT 3.5%0F, B/KRZECN 0 ml/min, RS KASBE MBI HFEH, BIRRESEN
HEETH, IEBEA SR K BB, 2 AC-13 A BRRAE 4%~12%2 (1. SMA-13 %R
1E 3.5%~9%2 [Ali, FEEZSPREA, BKRBELM A F-ME, X AC-13 FIZHEEKRT 12%.
SMA-13 ZEFZ KT 9.0%0), B TBRMR, BKREWME HLHM, (HELRPRLE MR EE
K, RUPMEIKRES FiE, C4=HKES RS L

2) AC-13 1 SMA-13 HJiE/K RZEBE TR BAEFRFAA ) H2, TP FR, SMA-13
BKRBKT AC-13 1, FHHEKARMLERIRIRE AC-13 K, RHBEEZH R K, SMA-13 Lk AC-13
BEGBIK.
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XTEEE 20 B 3 RILBK REE S BE El BRI AR EAMEE: 46K 1 TR HBKRE
553 18 A B B S B AR A B A R, S BREA AR, SMA-13 HIB/K RS EE TR KT
AC-13 1), RUDEBEEEMSBKARER BN, EBERREA, BKREEK. BENEREEE
BRI A S RRE, WE A RIFMEIERR. Ky T8 R mEF TRENMA, H2S
FRRAEBIE RBUN B G HEN .

HRHE ITG F40-2004 23 B0 5 B T A THORFIE) [8]MLE, AC-13 il SMA-13 (B /K R E /7 A
KT 120 ml/min 1 80 ml/min, AR4E 5045 F , FAH R 22 BREE 73 WA KT 7.7%F1 4.0%. AC-13 £ SMA-13
I TREE LA LTI, 2 R R 3 B 43 R 3%~5%A1 3%~4%, BLIS X RE 757K R AR 0~9
ml/min A1 0~34 ml/min, Kk, HEE R HHEER, BTGB K REEL R EXHES R4 gt
AR AR 2 IR R R, BT AC VREEL T B TSR U, H T A (0 28 B @ ik 5 8%; SMA
TR ERTE, SERREE LT 6%, FEHIN AT, BT RS RERE, B Shra FR SRR,
R, WL SRR S A28 BB R R A B B E E = L.

4. THEESHEESIERYNXR

BRI N K RE S HE, AU TR EE LR B, o 5B 2 7 08 2 B DL SOZ S B R
SE AN 17], (R BR S THT RO R O o BEEER B IIE N 1 THT 45 44 P9 3 (1 /K BB 75 ZE R P R0/ T 2t
o 5t FEARAEAN R DL R A [R] 25 B e I e T e g HE /K I e, 0 90 7 VR i 1 = I T K
W6, WA BRESHOKIER R R[18], B /K E KB SR AR .

4.1, HREHk R

Wi IR R A HE K M RE T LARIVSIE REGRR, B8 RBUBOK, 22 B 5 TR E L (R HE /K P R At ik
UF[19]. HRT, EPNAATTIBIE KL E A R — 771, NIRRT A7 & T e I & R %
FERBI R, HoRmEnE 4.

H#ARH L IR R A)

BERTRE

Bk

Figure 4. Horizontal drainage test device diagram

E 4. EEHKRBREER

RICHT, A 2% 2.5%~ 3% 3.5%M 4% AR, 4350 e AR 5 PRI 175E 280, BE
FEHEA 3 AT IHHE, IPEERIE S,
20L

B w)

(3)
X K-HEREEHINZIE R om/s;

Q- 1A AL HE /K B, e/

H. h-3EK ORI K DR K AL bR R, ems

L-BRKRE, AR AR, 30 cm;

FAMETESE, cm; BHETH, s.
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Table 5. Permeability coefficient test results

=5 BERABARER

AC-13 SMA-13
SR ERERE MRE  BERH ROrTEE SRR EETEE MmBE BERE B TEE
1% 1% 1% fem * 7! 1% 1% 1% 1% fem * 57! 1%
2.0 0 2.0 0
25 0 2.5 0
2.7 0.8 3.0 0 2.6 24 1.0 3.0 0 2.6
3.5 0 3.5 0
4.0 0 4.0 0
2.0 0 2.0 0.0013
2.5 0 2.5 0.0023
3.6 1.7 3.0 0 3.8 32 1.9 3.0 0.0035 34
3.5 0 3.5 0.0048
4.0 0 4.0 0.0063
2.0 0.0379 2.0 0.0708
2.5 0.0427 2.5 0.0793
6.4 23 3.0 0.0471 6.6 6.0 33 3.0 0.0877 6.3
3.5 0.0516 35 0.0948
4.0 0.0563 4.0 0.1019
2.0 0.0714 2.0 0.1248
2.5 0.0817 2.5 0.1371
8.7 3.8 3.0 0.0921 9.5 8.6 53 3.0 0.1493 9.2
35 0.0997 35 0.1602
4.0 0.1076 4.0 0.1712
2.0 0.1144 2.0 0.2269
2.5 0.1244 2.5 0.2391
11.9 4.5 3.0 0.1345 12.4 11.3 7.9 3.0 0.2503 12.1
3.5 0.1442 35 0.2605
4.0 0.1538 4.0 0.2697
2.0 0.2967 2.0 0.3713
2.5 0.3043 2.5 0.3984
142 6.5 3.0 0.3120 153 13.8 10.5 3 0.4251 15.0
3.5 0.3239 35 0.4501
4.0 0.3359 4.0 0.4750

4.2. [EHEKIRELER AT

NAWEE RS SRR AR REL, ML 5 iR IesEE, 2] A [R5 75 R k1
R EWE R EEE R R RML, WK 5-8 Fror.
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Figure 5. Relation curve of AC-13 void ratio and permeability coefficient
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Figure 6. Relation curve of SMA-13void ratio and permeability coefficient

& 6. SMA-13 ZEEE 5B RZHX R bk
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Figure 7. Relation curve of AC-13 connected void ratio and permeability coefficient
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Figure 8. Relation curve of SMA-13 connected void ratio and permeability coefficient

[ 8. SMA-13 EBTFRE 52 ER KX Rk
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ME AR H DL 45k

1) AC-13 Fl SMA-13 {Ifi[a1i515% R AN A FEE TR MK R = B K RHE. B—PrB, 4
AC-13 I BRZ/NT 3.5%, SMA-13 /N T 3%0), 215 REJLT A 0 cn/s, MHEH H TREE A HE
K BB, 2 AC-13 FIZEBRERALE 3.5%~12%, SMA-13 F BRI 3.0%~10%I0, FEHE 4 BRI,
BIERBAEIE R B =B 2 AC-13 R KT 12%, SMA-13 ZFRE KT 10%, BEEZBREIE A,
BIEZRBEELEM, HRIZEER, RUE T R & L HEAKSCR LT

2) BWEEOK, FIRE5EERBOC R R, RN HEK ML RE R e B2 .

RNHTIR A BRI I5E R BUTFE I, 2] AC-13 il SMA-13 FE N 2% 3% IS R 5515
AR R ML, s o ME 10 Fro.

0.5+
—a— AC-13

041 —a—SMA-13
% 03
5
% 02
W&
i
0.1

0.0+

2 4 6 8 10 12 14
FRE (%)

Figure 9. Relation Curve of void ratio and permeability coefficient when the slope is 2%

B 9. E R 2% EIRR52IE R I X R ihik
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—a— AC-13
04 —a—SMA-13
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S < <
z 5 &

e
(=]
1
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BIRE (%)

Figure 10. Relation Curve of void ratio and permeabilitycoefficient when the slope is 3%

& 10. AR 3%ITH=RERS5EE R BA X Rk

HHE 10 fFH LT 45k

AC-13 Fll SMA-13 17515 R S BR R BB IEAAF; FIREMFEIN, SMA-13 1i21E RECK
T AC-13 1) JF HHRRMZRIRI AR AC-13 K, RIIFEE T FREHE K, SMA-13 tt AC-13 HE S K.

XTEEE 5. Bl 6 H5IE 7. Kl 8 KILEE REPEE THE .. ElTRERZIESME: 565K 1 5K
9y [ 10 XFEERIIBIE R ES 8 7 BR AR B S PR ) A AR A s SR FEIR, SMA-13 [i8E
R GIERTIRFL KT AC-13 1), UHIEEATRENBERIGEFLZERH, EaETREBRLR, BER
HOERR o PRI A 2 B 3R R AEIBIE R B AR A A HE Y
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X HB K REANBIE R =B B S B Ta B, ARG A —3 . HRRE S, Xt
TA R B, Refg IR HEZK B 2 BRECVE . BAT G ORI TR Bk 1 I RISt oehiBad R 50 /N ea B
PRRE, fE% CII/T135-2009 GE/K/KIETRE: LB IEARMAE) [20]f0HE, 2 FLIREE LB E REBA
/NT0.05 ervs, 2GS R 6 45 AN IR BE i A2 R I 28 BRACTE N5k 6 Fom

Table 6. Void ratio range of transverse permeability coefficient > 0.05 cm/s
& 6. BIERE>0.05 cnvs MZFHEEE

iBz;ﬁ// EFML// AC-13
20 . >7.1
23 6.8
3.0 6.5
35 6.3
40 6.0

SMA-13
>5.1
>4.9
>4.7
>4.6

>4.4

NI i A2 LR R ) A B 5 B A AL U T TR B L HE K EER, WA B N BB T 45 R

AR RIS AT TR, TR AR Fros(21]:
L

t=
3600v

-2
L=B[l+%
ih

1
_ 2 2
v=—k,Ji +i,
n@

EVCER
=BT TE/y L-HK K B fom; v-IBIEE fom * s

B-FL g B THD 96 fem, TS 3% F U] 6 218 24 I8 % TH 96 % B = 1125 cm;

ih-BR TR I FE /% s iz-B T B NI B2 /%, X 2%
ne-iE A A %;  ke-151% Z¥/em * s, HL 0.05 cm/s.

“)

©)

(6)

XA [ 7 T SR T HE K AT T B, O B S e R mT i (1) =, it

HAERNA T PR,

Table 7. Drainage time of different types of asphalt concrete
= 7. NEXRBHERR T AHIKEHC

R 2R AC-13 SMA-13
R /% 2.0 25 3.0 35 4.0 2.0 25 3.0 3.5 4.0
T IRE % 7.1 6.8 6.5 6.3 6 5.1 49 4.7 4.6 4.4
TEIR TR % 2.9 2.8 2.6 2.6 2.4 3.0 2.8 2.7 2.6 2.4
HeK A K/m 9.08 6.93 5.49 4.55 3.77 9.38 7.10 5.58 4.64 3.81

ARG PO TR 150 (BRITHEH 50% [ 7K I 180) SR PP 4 0 75 B T F HEZK M RE 221,

w8 fiom.
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Table 8. Drainage time of different types of asphalt concrete
= 8. NEXRAFHBER R T AHIKEHC

HEZKIT 1] 250 AHEK 1H 1R 2d 2h
HEK M BESE RZ%E 7%= H R I

B2 7. & 813, EARBE N LEEREEORN, WHERE T HKIEREE R T RIER.
MRG0 et S 5 R HEKEDR M EBRR R K, Wl 11 B

L = AC-13
709 — s SMA-13
6.5 I
—
= 60- e
M
& 55+
H
L"\—\
5.0- e
.,
454 —,
T T T T T T T T T
2.0 25 3.0 35 40
W (%)

Figure 11. Relationship between slope and void ratio that meets drainage requirements

1. WESHEHKERNSRERARR

X AC-13 I SMA-13 A H IR AR TIE, SRILERIEA 23T (8)-

y=-0.54x+8.16 R’ =0.9945 ™)
y=-0.34x+5.76 R> =0.9863 ®)
MR 2 BRI R A OGE, AR B % AR A8 H A R B R a2 K R i 2
ENE
5. &g

1) AC-13 F1 SMA-13 (1" [a]75 /K REUFIE 17215 F 5 S BRI A R A ], B BRI
BR R = BOBRAE, HA RV EIEAR— B — B, BKREREEREEILT RN 0, i
B 5 B T A AR U B K M EANHEK: 38 B, B T BRERIE R, BKREFBIE REE B
K, WRHEIRE LS KHDKEREIZHIE K, BB, BTSRRI A, BKRBABIERNE
BN, HEZLRRLE BB ELR, BEAHKEK RS RFE .

2) FREMEIR, SMA-13 FBKRE. BEREBIKT AC-13 #; FFHHKRMAMRI L
AC-13 kK, F£H5H AC-13 Lk, SMA-13 25 i AR 5 InAU

3) W RECA BT R I A BRI, 12K RECGEA AR 2 2R, (H R T SLBR it T AT e s
KRB RN AL CII/T135-2009 GEKKIRIRE: LB HEHAMEE) [13545E KRBMER, LBER
K 2 BRI HEK MR A B R A5G, A A R R 5 0 HE K SR ) S B R X

4) U AC-13 fil SMA-13 B/K R EBE R BN T E R F R EB TR EESHES SRS
R R, 1] DM 2 BRARRAE B K R EANE T REAR A .

DOI: 10.12677/hjce.2019.83082 708 T ARTHE


https://doi.org/10.12677/hjce.2019.83082

WEY %

SE

(1]

(2]
(3]
(4]
(5]
[6]
[7]

ZR, R, W BRI KR H B HALEL . S0 DR K SR R ] 2 B SCE R (N I BORR), 2016, 12(2):
18-19.

TOREBL. T TR B TR T B 0 M S TR SR T]. A BRASE AR (N R R), 2014, 10(8): 56-58.
H . RN BT KR E R R RSB I HE[T]. A BB B (N A $ARR), 2010, 6(1): 46-48.
Bt 2 WX IR EE LB KB H DI HOR /AT [I]. 2 B%, 2004(11): 165-167.

KSR, KA B /K I i I T P AR P 0 (D] [ 22418 3], 1% K2 K2, 2014,

ZESCUR. DI B KR 5 S B R R A BRI (1], A B @B (M HEAR), 2008(5): 68-69+72.

Kutay, M.E. and Aydilek, A.H. (2007) Dynamic Effects on Moisture Transport in Asphalt Concrete. Journal of
Transportation Engineering, 133, 78-83.

JTGF40-2004. 2\ B30 BT it T HEARBIES]. db3T: A RAZE H hdt, 2004.

JTGE20-2011. AW TREWE R R A RHAISHIFE[S]. dba: ARZCEH AL, 2011,

SRR S W T R S B A A B R AR R b [0, 67 ACIH, 2008(3): 29-33.

CJIT190-2012. &K B HFAMAE[S]. Jbat: A EEE Tk H kAt 2012.

TS, HEKYEI IR AR R 2 5 38808 25 B A S Ve L [J]. 2SSl bsifE{L, 2010(22): 101-103.
R, WORE, & mIEA I BIEZUK R[], Al LR, 2003, 3(3): 12-16.

RNK. T EREE KRR SH]. A B ER (R B ARRR), 2009, 5(4): 9-10.

BRow, INEVE, R, & IimiRAERSKRBITIAI]. AITEEHL, 2006, 23(1): 5-8.

EBK, 2552, MEE, 5. Pis SIS /KRR A ], ABACEAEH, 2009, 26(8): 16-21+42.
HE, Skl T, BT D CT WHPKIEE IR & RLEE = BRAFFERT ], AR, 2016, 29(8): 22-28.
HaE, KHE T HOKEBIHKEE /1007 & HAR SRR E[T]. FAMA R, 2016, 36(1): 49-53.
BREIL. 2 ZEEHK I B K AR SL I8 0 78 [D]: (WL 22 Anie L], HEER: HPRSSIE KA, 2016.
7KK e TR e B T RR B [M]. db gt o [ a5 Tk R, 2010.

. % WX T B KB E T 5 BT HEK Bt [D]: (22 A0 0], BER: BRI A, 2016.
JTI034-2015. A& HE HI 20 TR ARKMITE[S]. b N RAS#E i, 2011.

Hans X

PR BB 5 2

1. FTJFFAM T http:/kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
N FIRHESERE: [ISSN], FAMIT] ISSN: 2326-3458, RIA[& i
2. FTHFHIM B T http:/cnki.net/
Ao« B BRSCHREE” BEN, HIANSCEbRE, BRI

hEE S http://www.hanspub.org/Submission.aspx
HAPIMEFE : hjce@hanspub.org

DOI: 10.12677/hjce.2019.83082 709 T ARTHE


https://doi.org/10.12677/hjce.2019.83082
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:hjce@hanspub.org

	Study on the Relationship between Void Ratio and the Performance of Water Seepage and Drainage of Asphalt Concrete
	Abstract
	Keywords
	空隙率与沥青混凝土渗排水性能的关系研究
	摘  要
	关键词
	1. 引言
	2. 沥青混凝土配合比设计及试件成型
	2.1. 原材料
	2.2. 矿料级配、油石比的确定
	2.3. 试件制作
	2.4. 空隙率、连通空隙率的测定与分析

	3. 空隙率与竖向渗水系数的关系研究
	3.1. 竖向渗水试验
	3.2. 竖向渗水试验结果分析

	4. 空隙率与横向渗透系数的关系
	4.1. 横向排水试验
	4.2. 向排水试验结果分析

	5. 结论
	参考文献

