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Solidification Mechanism and Strength Characteristics of Peat with
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Abstract: By conducting unconfined compressive strength(UCS) and scanning electronic microscope tests, effects
of cement content, organic content and pH value on strength of solidified peats with ultra-high water content were
investigated. The results show that the solidified peat damages from plastic mode to brittle mode when the cement
content increases. As cement content increases from 10% to 30% , the UCS value of solidified peat at a curing age
of 28 d increases by 161 % —485%. By increasing water content by 100% , the UCS value of solidified peat at a curing
age of 28 d decreases by 42% —79%. Compared with that of solidified peat at pH value of 5.5, the UCS value of peat
at pH value of 3.5 decreases by 10%—46 %, while the strength of peat at pH value of 7.0 increases by 8% —38%.
Cement content of solidified peat with ultra-high water content is proposed based on the UCS value of solidified peat,
which can provide guidance for similar projects.
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Table 1 Test plan of solidified peat

Ky /% Ko/ % pH value K./ % Curing age/d
200 3.5/5.5/7.0
300 40 5.5 10/20/30 7/14/28
400 3.5/5.5/7.0
300 3.5/5.5/7.0
400 5.5
60 10/20/30 7/14/28
500 5.5
600 3.5/5.5/7.0
400 3.5/5.5/7.0
600 80 5.5 10/20/30 7/14/28
800 3.5/5.5/7.0

Bl Hakext
Fig.1 Peat
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Table 2 Chemical composition of kaolin

w/%

Si0,  ALO, K,0 Fe0, MgO TiO, Na0

55.17 38.06 4.24 1.41 0.53 0.25 0.07

1.2.3 4L
LT BAT A5, K DR T U % - A i [ R
Y ARG BB PO 42.5 338 REFRER K U , I A Y
HPERE N2 3 TR
£3 KRMEADE I

Table 3 Basic physical properties of cement

Bending strength/ Compressive

Setting time/min

MPa strength/MPa
Initial Final 3d 28d 3d 28d
172 234 5.5 7.4 27.2 45.1
1.3 s
RE & FELRRINT
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Fig. 2 Stress-strain curves of solidified peats under
different cement contents
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Fig. 3 Stress-strain curves of solidified peats under

different curing ages

40% pH {H K 5.5 By ik 46 45 S 43 1 [ 4k U o £ 560 i
B 75 40 01 1 A8 A A 36 4 R R ) 3R il 3 [ L e
B UCSTH . 47 .

(1) MK B 58K 10%.20% .30 % B, [ 4k U 5
T/ 7 d UCSHE PR K ,14.28 d UCS {E 34 K 3 %
GE BRI R 200% ek £, FEB A 10%
20% F130% KRS, FALIE s 1 7 d UCSTES 3h
196.4.436.9.640.7 kPa, 14 d UCS & 4> % 2~ 254.7.
486.1, 733.8 kPa, 28 d UCS {& # % 322.2, 563.6.
867.2 kPa. At T 7 d UCS{H , B fbJE 7% + 14.28 d
UCS {E A 1 5350 R 9 96 ~29 % Fi1 29 %6 ~64 Y.

(2) 249 s A LT 4k 40 % WA KRN
300% B, &AL 8 % 1% 14 .28 d UCSHE L 7 d UCS
A3 3R 11 % ~12% M 17%~36%. 247 5% + ¥ 1k
FKZHE 2 400 % B, B sk £ 14,28 d UCSTH Y
AR 4359 R 8 Yo ~15% F123 % ~26 % . [f 4L I8 B¢ 1 1
UCS {5 =40 i W1 %% U1 A O, F2 P i ik K, UCS
R . 25 A A i g 45 4, [ Ak e i 19 14,28 d
UCS{AE [k 7 d UCS {H 73 %l 3 K T 8%6~29% M
17%~64%.

2.2.2 JKUEB R IR

BR T iR, A 7,28 d s I Ak R s £

UCSEKEK V45 &2 09 284k (LB 4) . fy 1B 4 0] UL« Bl



1050 O M R ¥ R 925 %
x4 AEFPRPELRERLHUCSHE
Table 4 UCS values of solidified peats under different curing age
kPa
Curing age/d
K,/ % Ky/% K/ %
7 14 28
200 10/20/30 196.4/436.9/640.7 254.7/486.1/733.8 332.2/563.6/867.2
40 300 10/20/30 85.2/222.0/374.0 94.3/248.8/445.9 116.2/278.8/523. 6
400 10/20/30 56.5/173.9/288.6 61.1/195.0/132.9 69.5/215.2/393.7

FHoKUe B w3, AL U 5 £ 1) UCS {H 2 26 1 3
s U Ik 1 MG S K S8 AL e i - UCS (B
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7d UCSAHH N 196.4 kPa, /K UeiB a4 £ 20% )5 , [E4k
Pem 117 d UCSTH N 436.9 kPa; 24 Y 5 + 1941 1R
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Fig.4 UCS of solidified peats under different cement contents
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Fig. 5 UCS values of solidified peats under different water contents



$10 T

S A R R K AU AR A A T A AL R0 R 1051

P& TR EIOR 7,28 d i WK U [ Ak 1 i UCS
{B 43 51 R 200,300 kPa'™. 4 I % + A AL B & >
60% U 7 K F Sk 300%~600% B, B A 10% K
IR 7 d i W RE AL Y8 2k i UCS {5 35 A4 1l 1L 2K
8 5 WG K 2k 400 % F 600 % B 4x 4B A
20% F130% KPR J5 , 7 d i W [ Ak P s+ i UCS i
J7 B R A 4 TR PRk ERTIR KRN
200% A HLFE &N 40% B, B A 10% KBS 7d
UCS {B A0 2R L B, 8 i £ W1 4R & /K R 02
e 7K U8 A TR R A DGR 2R Y ek ) i

400

A7d
Y

33
(=
(=]

UCS/kPa
)
S
S

—_

[

(=]
T

(a) Ko=40%
K6 ANTE A HLE S [ AL % 1 UCS (i

Fig. 6 UCS values of solidified peats under different organic contents
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Table 5 UCS values of solidified peats under different pH values

kPa

Curing age/d

7 14 28

154.8/196.4/223. 3
208.9/254.7/273.6
261.1/332.2/355. 1

353.1/436.9/453. 3
428.5/486.1/511.7
489.0/563.6/584. 9

514.8/640.7/688. 4
655.3/733.8/783.7
752.4/867.2/918. 4

K,/ % Ky/% K./ % pH value
10 3.5/5.5/7.0
200 20 3.5/5.5/7.0
30 3.5/5.5/7.0
40
10 3.5/5.5/7.0
400 20 3.5/5.5/7.0
30 3.5/5.5/7.0

30.5/56.5/69. 4
40.6/61.1/71.6
53.8/69.5/82.9

94.8/173.9/195.0
128.9/195.0/227.3
155.9/215.2/242.0

249.9/288.6/306. 4
277.1/332.9/350.7
314.2/363.7/392. 4
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BEIE , P 1 AP e By s C-S-H BRI — AR
IR R NN IR NEORE DA R AN S R AN T o8 e
T AR R R W B 30 GBS A R W R Y
s, BRI AT 5 KPR T ) C-S-H BE B 1 A=
Ko AR IS, C-S-H B e S AL 53 SOIR =
A B A i 0 AU TR IR B 74 i
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Fig. 7 Microstructure of solidified peats under different organic contents
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Fig.8 Microstructure of solidified peats under different pH values
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Table 6 Cement contents of UCS value of 300 kPa of
solidified peats at curing age of 28 d

H
Ko/% P K% Ko/ % Note
value
3.5 40 11.7
Direct solidification
200 5.5 40 90.0 .
with cement
7.0 40 84.0
3.5 60 19.9
300 5.5 40/60 21.3/17. 1
7.0 60 16.3
3.5 40/80 29.1/26.1
400 5.5 40/60/80 25.7/24.5/23.8
7.0 40/80 23.8/23.0 Solidification with
3.5 60 37.5 cement and fillers
600 5.5 60/80 36.0
7.0 60 33.8
3.5 80 37.4
800 5.5 80 37.0
7.0 80 31.7
4 L

(1) Bt 5 7K U845 12 1) 398 in /A0 [ £ 0 0 7y SE K | [
A8 5% A 14 15 F7 =7 A iy 2 DR Ak 80 5k 3 3] Ak AR
e DR ASE 2 DA A e A 7 Sy M P R . [ 8 e
7 d JCMBR BT R 5 (UCS) PR 8 K, 14,28 d UCS
38K B 2% M T 7 d, Ak e R £ 14,28 d
UCS {B 135 18 53 51 S 8 %6 ~29 %6 R 17 %6 ~64%.

(2)KPeB s, E Ak Je s + 1) UCS (H 2 4k
PESE K KRB i N 1006 B4 2 30%6 &5, [ 4k U6 e
+ 28 d UCSHHIE N T 161 % ~485% . Je % + 1A
BLTT & i s, C-S-H BE IR 25 5) I & T 4F 4tk 45 4
1 UCSHE AR A HLBT 5 5 A 40 %0 383 80 %6 B,
B A 30% JK e 5 [ 4k Je s /28 d UCS i K% i
6%,

(3) [ Ak e 7+ 1 pH (B8R =, A9URL 2 10 B B &
M C-S-HEE , L UCSE M A0 T pHAE R
5.5 e+, pHAE M 3.5 FEfb I i = UCS H 11
KR 10%6~46 %, pH{E R 7.0 B L JE 5k + UCS fH
B 8 1 R 8 %6 ~38 % .

() Ve - 00 I & ARG IS | A Ue 5 1Y

CLE Ry ST 3 (A7 w1 e 2 % ) 1 I S T R
128 d UCSEREAR T 42%~79%. e £ &k
FALTF 200%6 I, v] SR K U8 B4 E A & S K Rk
s AT AAB R, RIA U e £ oin AR £ 5 AR
KR E 1, DLs B AR AR = H Y
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