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Fig. 1 The structure unites of Ordos Basin
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(a) compaction curve of well MS1; (b) Relationship between burial depth and porosity

of Jurassic sandstone in central Jungar Basin (from Jin Zhenkui, 2011, modified)
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Table 1 The quantitative table of the mechanical compaction grading to the tight sandstone

of Yanchang Formation in Ordos Basin

o TR fih SR L1 (% ) , .
JESEZ HEEHE (m) - TEBRASTE ML () | AR AT R
RSk LA filh T 7 2 fh
BRI T4 <1200 >75 <25 0 <30 TSR
g5 ESE (T4 1200 ~ 1700 50 ~75 25 ~50 0 30 ~45 AT R E
s (M4%) 1700 ~ 2200 <25 50 ~75 <25 >45 [LESSES




53 4

XIS SR 2t b = B G A MU SV S R0 B i SO BUR AL R A R JEE 659

af) IVE R BERURL ST M > 45° (K 4g) , LK
AUBURL By (1 4h)

A Ao X A 2 SO e e R A U S A P i 32
SE EFIT AT LA B, B HE TR 04 3G LT 56 7R HT 5
JEASR o i T HLBUE SEAE AT 0 i, A AR IR
PR Z G 0 FHR ORAE 7T RE 5 [R] s — 5 A B T 1
AR E W HUBUE S T B8 AR AE , FIEBR T I ER L
HIRTRORAFRI AT BE . PR T 5% 2R I AILAR SR ] —
HAMETEE D etk E ca b,
2.2 MEMEREZEANERER

T SEAE FH AR 254 T B A L 2281
JRE P (Wilson and McBride, 1988 ; Lundegard, 1992
Ehrenberg , 1995; 75 @044 ,2006) ,{Hub & 1if /= 3
AR F 4 R — HINRATE (Houseknecht, 1987
; Pate,1989; Ehrenberg,1989) , ZRIRHBI5T LASR/IR £
W A H B W0 & S ) F1) ] Houseknecht (1987 ) &
Ji, i R GE i, R BN T S TR S A
FAXSFLBRBE 520, 25 ) 7 R SEAE FH AR R 45 4 R A X
YERINERR (BT S) o BT LU HY, 4 i i
FEIMGAE R IR A T X, % b a i R A EUF
IR R A7 R A A

3 EUER A ISR SR A Ah

AR SR B 7R R He S AR FRASE AP0 S 36, A T
AR 45 (78 b2 e 7 A ) 1 2 Fs g ) %)
I AR A FL BB AR, 3 sk 23 A A %000 ) R fL
PR Z (B R R UE ML SEA/EH — BEAAE T
WG ZECE T R
3.1 LREB EERGE
3.1.1 LWEAKFIE

XUt i S 30 AR A2 2 W R it o — A5 e
— > [ R 4 i ASE AU 1] b )2 He ) A b A b 2
77, Hor [ 2 O 6, LA SMPa (9 3 5 328
TEhn Al F DU 3 3 b 2 P OC R OR B A
FESE AR ) P P g0k 000 S T 5 L e A
AR L D 5 FL B BE (R
3.1.2 SCIAKEE

0 2 A it U s 5 36 2 0, 68 L s M T 33
£ R IR A MR A A O JERERS (DA
P I R

AW R K P, A3k 40MPa, & i 6 R
K P, =P, y/(1 —y) iH5EGE,y EENZANREL,
P AR R o o AR AR TE e R AR 1y 52 0 ]
6 iR,

3.1.3 XWAHIE

AR YR S o e B [RIR S 1 B )
A e) 3 S22, AR E B T ) R I R D e e
it L TR A, 2 T 30 5 46 B 445 B A 2800 ) S5 b
HALBRERIOC R . BEE A RO A, b £
Bt BE 3B M8/ N 2 10% LR A BUR D & I, 70 BT iX
— b R FLBURE 5 A R0 ) Z ) R 5 3R, 2k T BH A
BUBE S R S 5RO it 7
3.2 ZIRHIESH

AR SCLASRIR 22 37 4 b SE A A R ], WG 8 Beid
AR AT SR R

Hy S8 v ) AR b BT )2 67 s s g,
F Terzaghi (1925 ) K& BT 5545 &40 ), ik 10 73 B A1
RO ) S ALBEE G Z (18 7) Al £L B 5 A R0
JI B R AP R R RO R L SRR A 00 )
RG22 B 8/, IF HE2G 10 a5 fL B BE I8/
#) 10% LLF BN B b a5, BEE A RUE T B
I, FLBR RS AR S R AR/ N e, X — LR 5 W L
(R RS2 g b, Y 8T e 2 W 2ok 4 R 1) A U
G FUBR AT RS 2/ N e A — (141 8) .

i I PR SERALL S SR B - Bl Wb IR,
Hb J2 B AT A I, BILBRHE SEAE ] — B X b LB
JEFR BN, — BAFTE T b a2 E0R AL
i FE
4 RSB B fL R

AL E AR

S Athy (1930) $8 3 1 1E 5 He S5 454 T /e
AL SR Z A TEfE BOC R, X — B AL [k
)z iz B A BT, T AR 2 W58 2% 0
SURC AR U 2347 R = SaVA e o (B U W
( Stephenson et al. , 1992; Ehrenberg et al. , 1995;
Paxton et al. , 2002) . {HFfEEBFFEHIARBITRA , Bk
2 B E N e FL B A A 5%, A RE
% 3| b o Bf 8] il 52 0] ( Maxwell , 1964 5 Schere, 1987
Hayes, 1991; Ehrenberg et al. , 2009) , A< SR KHR
P B4 T TS 3R A S A ) T b )2 L B B A
RIS, S T TR S 2ok 8 v ot J2 LB BE 2
AR RN () U AR P ] ) B AL

HY A ) 2 AR SR AT A, AR B A B
e JL 22 ] 553 TR AN 72 22 1 A 3, T e B 2L 1Y
EOYUE R A R BEA S A fLBR St B
Pz s R 5 AR 1A P B« 2 N A SE A e
Tadib e s g, R IE Tk it



660




53 4 XIS SR 2t b = B G A MU SV S R0 B i SO BUR AL R A R JEE 661

& 4 SRR Z i b =B 5 K A SRR A AU SR BT Rk
Fig. 4 The tight sandstones characteristics of the microscope in Upper Triassic Yanchang Formation, Ordos Basin
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(a) well Yingl ,1163m, x5, single polar; (b) well Sail29, 1142m, x 10, single polar; (c¢) well Sail93, 1539m, x 10, single polar; (d)well
Lian34, 1356m, x20, Orthogonal light; (e) well Sai404, 1280m, x20, Orthogonal light; (f) well Xi33, 1996.5m, x5, single polar; (g) well
Xil28, 1987.55m, x 10, single polar; (h) well Xil80, 2112. 1m, x20, Orthogonal light
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Fig. 6 Scheme of force analysis to sandstone sample during simulation experiment



662 Mo R

e 2014 4

FLERE (%)

20—

G J3 (MPa)
T
- ___

75
g

f

o
|

6() b

& 7 SRR Z i =SS X17
fLBREE S A BRI R R
Fig. 7 The relationship map between porosity and effective
stress of the Upper Triassic Yanchang Formation in Ordos

Basin

TG R IBVEAETE , BT BEZ I/ B T B
FATE N LS, N85 AN RE S B IR B B A AL TE | T
I P 1) 1 A2 < 1732 8 o, BV AR 2800

AR FLB I = A S S e e v B R AR Y
ARE BEAS R AU AR AW A S LB , TR AT
TE N BESEAE RIRORG SOBESTE o BESRFLBR D) /Y
52 S i R R R IR 3 R, R 2 R g
AR IR AN B a7 514 ) 5 (52 iR A T A
) AR FR WA RE I 58 BB PR R 0, M
it 2 PRGBSI AE I ) D AR B R IR . EH N,
IR 7 R A TR il FH T R o i = s
ARTE AL A3 7 AR AR, o Bingham 458 B3
TR P M2 152 S22 i . Bingham 5 9
PRI 3 AR R R AT AF

de _1do 1
&t " E dt T

(o >0,) (1)

Hrio R T1,Pase RS E oty A&,
Pasn MitE R BG o0 WIBEEIE NN J1, Pase g% )
Mf(E], so Bingham #EAYGEHIR LA T2 1288

= de o d
Htﬁ@@l$’i"(fi"ﬂiﬁ$£ RS2 (o = oy)

AR SR o R T — HERE B R I X, AT LRI, 24
FLBREA BUNETE I, WA i & 2955 T FL BRI/
HAP, B

e = Ad (2)

A, )2 ] 52 ) 5 0 R 7 28 RUE T,
A

o =pgl (3)

Horfrp, Jyit )2 VBB, o/em’, Z b )22 1
Home B, (1) 2220

do _ A 4z +BZ +C

de 7 dT
_p.
A—Eg
B:&g
n
C:_pog (4)
n

M(4) AT LA Y 3= AL B BE 728 1 3 5 1
DRAHLRCE A A o PRI, T LA O 32 FLB R Y
AR IR 55 SR ) 5

XA B A k) A R A
(4) PR BT 1558 F 5

(1>=AZ+%BZt+Ct+¢>O (5)

by HWILEALBUE , % o AR, 76— 145 i 3 el
BB, i R A FLBREAME S5 By B A MR Z
K, S 2 BB i o] ¢ 5, Ao 5% E
BrECBIIRFLBRIE ¢ A KRR M (5) A durl LA
BT —EREEMAEMHEL, AB.C Ml é,
X 4 TSR] LA R M FL BT B A A
SRR JRE 122 g Bt 18] 9 XOC R A (6 5K ) o 3 AR
BB T R th 2T 3, AR R R -

b =aZ +bZt +ct + P, (6)

M(6) X HP Al A A — A~ 55 MR A o
FLBREE A1 52 LR RE W) 1) [ I 52 38 SR 1] ) 52
M, i1y LR 5 e [ o FL B 52 e 49 FH 9 )
SEARTRI o MO AN T SCUF, LA 5] 365 LB E 1 32
My FHEAR 25 ) R T JL 8 AN (5] JHURE T[] I o
IO A FLBREE 5E 4 AN AHTA] o

HT Tt J2 TR R 2o AR — AN Sy 4 S8 EUE



53 4

XIS SR 2t b = B G A MU SV S R0 B i SO BUR AL R A R JEE 663

60

WA MR THRED
ENR N
|— fine stone

= i
medium sandstone

FLEERILE )

Hi Jj (MPa)

Pl 8 SRR A BRI A 8 b A fLBR B AR LR S B R R

Fig. 8 The relationship map between changing rate of sandstone porosity and overburden pressure

within the 8th Member, Yanchang Formation,Zhenjing aera,Ordos basin
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The Relationship between the Mechanical Compaction and the Densification
Process of Sandstones and the Affect Degree of Compaction to
the Densifying of Yanchang Formation, Ordos Basin

LIU Mingjie,LIU Zhen,LIU Jingjing, CAI Chang’ e , ZHANG Shengbin
State Key Laboratory of Petroleum Resource and Prospecting, China University of Petroleum, Beijing, 102249

Abstract: The mechanical compaction is generally regarded as a main diagenesis of sandstones in shallow
layers. And it is ignored in deep strata for a long time. In recent years, the genetic mechanism research of the tight
sandstones has been a central issue. In order to resolve the problem this paper utilizes porosity contrast between
shallow layers and deep layers, microscopic view of sandstones composition and simulated experiment of sandstones
compaction to analyze the features of the compaction. The research has found that the trend of pore decreasing
between shallow strata and deep strata is consistent or parallel. And as the addition of overburden pressure, the
porosity of sandstone has been decreasing and the compaction becomes stronger with the depth gets deeper. In
addition, the samples data of microscopic view are all in the lower left area of the evolution map that the compaction
and cementation affect the porosity. The results demonstrate that the compaction is always exists in the burial
process of sandstones. It is a vital factor to densification of sandstones and its effect of pore decreasing is far greater
than the action of cementation. Because the mathematical derivation of porosity evolution indicates that the
compaction is controlled by burial depth and burial time, so the pore deceasing amount can be analyzed
quantitatively by the binary function and then the affect degree of the compaction to the process of sandstones

densification can be gained.

Key words: sandstone densification; compaction; compaction trend; compaction quantitative classification;

compaction simulation; porosity binary function



