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Abstract: The interface cracking between the rammed earth supplement and the original site body, after construction, is a
common issue for the reinforcement of the erosion area at the base of rammed earth sites. The on-site reinforcement
experiments with four crack prevention measures are conducted: no-crack measures (WZ), setting a cushion layer (DC),
interface anchoring (MQG), interface grooving (KC) and a combination of cushion layer + interface anchoring + interface
grooving (DMK). Continuous and synchronous monitoring of strain and moisture content is included. The development of
macroscopic cracks at the interface, daily interface strain and accumulated plastic strain under each measure are analyzed,
explaining the crack prevention performance and mechanisms. The results indicate that under the five operating conditions
designed in this study, during rapid moisture loss, the development of macroscopic interface cracks, daily interface strain and
accumulated interface plastic strain consistently ranked from the largest to the smallest are as follows: WZ > DC > MG > KC >
DMK, with DMK showing the best crack prevention effects. Under this model, the interface bonding strength is mainly borne
by the interfacial adhesion, anchoring force of the anchor bolts, the friction and shear pin force and the interlocking and bonding

forces of the groove.
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Fig. 1 Problem of secondary diseases induced after fortification
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Fig. 2 Experimental design of tamping supplement bodies under five operating conditions and arrangement and monitoring of

measuring points
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Table 1 Comparison of basic physical properties between soil body of sites and rammed earth body

) RIREK  RREE, TEE RN REEK RATEE MR WM R
/% (gem?)  (grem?) ful3 /% (grem?) % % %

ik 1.05 1.52 1.50 2.69 18 1.89 440 238  16.0

it 1.09 1.49 1.47 2.61 17 1.80 437 210 143




1457 HoE L OB ¥ M

2025 4F

SR I A ok X R /NS B L 5 Bl TR e S T 55
FMAEFI R ST GE— 80 cm () X 70 cm (5E) X 90 cm
(B (B 2). RAMSE, Bk RN B 2 855
S, NLFH, BRETEMSEE N 12 cm, $H5E)5
FIZEEN 8 em, SRS EHIA
1.2 NTHNRS

TE 5 P L0 SE TS *MA 5 S F v 75 50 S5 Ak
AR b R 3 M B R AR S
G5 o R J-1.J-2 A1 J-3, AR ARSI A5 40 SR X
Yy Z3NJTIA A, FERIE I AR E W] R K F J7 )
NXTim, EEHTAETEN Y A, BEHTFANZ
il FEFSAMArR B AN AR R IR K A RS G
SR S-1 AT S-2 (2 (£); MAME KK 2%
SR FEBEAIT A B 5 BUAAR P08 g R AN & 2 L 21 (Y
5: BX120-20AA; EF£: 0~20000 pe; HBH: (120+0.3)
Q: REPFEB: (2.08+1)%), NAFKAESCN 4 LR
(RS AR IIRAS, 7K 734 I R AR L 3R K
LIRSS (F15. RS-WS-TR; &F2E: 0~100%; HE¥:
0.1%), 4 sl AR Tk g USB %% 458 fiil,
WA H 8 0 00—20 : 00 F&it 12 h vy H E I, LA
20 00— H 8 1 00 it 12 h AR U, i 5
FFAMAIK B T B R e ik, JETE IR 24
do RIS AT AR B AT b 2 IR ACER FTAL 30
min Ji5 B0 T AR e BT B R A, IR A A (R
B SXof 5 A — A A T 2 4% (1) JF 248 Ab A 1 14T S B
M, WES NF I R A () %
WZLEE 5

2 HIWLER
2.1 FEBVNHELEER

5 T T3 R 5 AMA- AR FURTORR (R g R T
(O] 2 4% m] WazE K SR AR B0 A% o LT 3.
HICRT . OF il T ZLE% 0 K & I A 7T S 22
i, 6T RERE TR, WZ M DC 7E5 5 RITFiR K
H, MG. KC #I DMK 7£58 6 RIFUEKE: X T 5
NI, S48 T RS — 15 6 RIFUERE .
OMNRLETT R K B 2 s st R, WZ. DC. MG.
KC.DMKS Fft T35 G154 4% 1 240k 72 AR dh 2k 1
RAEME A 98 1.07, 1.00, 0.79, 0.53, 0.32, fF
WiE oy 2.06, 1.92, 1.27, 095, 0.74, AJLAK
I DMK MIRtZ/N, HREE g, @FT3CHRT
BT 5 Fh Lo, W D2 o5 S R 5% R E K
INKREREBMIE LN LS ZERIN
WZ>DC>MG>KC>DMK, T H7EAE =L E T,
I\ 5% 1 BAK T RO TR TR ) 4

—4&—MG ——KC
—— DMK

TES (B ) R4k

9 12 15 18 21 24 27 30 33 36
B e /d

(a) B2

0 3 6

e MG —»—KC
P (4w ) M8« pMK

12 15 18 21 24 27 30 33
i il /d
(b) Praziss

0 3 6 9

& 3 TREIFEZHERR T FSAMAE RF E5 W42 AT Wi K
TR
Fig. 3 Development of horizontal and vertical macroscopic crack
lengths visible under different crack prevention measures
in rammed patches
2.2 FEXEHHEENTELZNLIFER
I3 AR~ A A T T DX I PR S8 AR AR A 17 L - LR
fEi S S T RSB AR BCR I BRI, I R
BL, MR RGREAT R I35 AMA AR F i 7] — 0 R =
82 A I8 B L E AR RS AR AR AL R B HH M- B A AN B
¥R, AR — R AL AR N A AR A AR T AL,
PR LH 30k 6 8 AR A A HL R B LR AR — Rk 2y
B A R BEL R it T T 20 . 8007 ) AR PR AR AL
Do 9T AEANIRIBH S It S i W AR AR A A DU B 73
Preg e, oM ATHE ARG S — A B, A
(7 BEL 5 8t T i e H %00 i AR AR ARG L ] 4 e
e BEREFW: OFT PPt i s Lo, fEE
B AR, i N AR R KB AR /NR 2R
HAERIAN WZ>DC>MG>KC>DMK; fE[F— 7],
AR 2500 5 H BAR e KB RN R R R
J-1>J-2>J-3, BRIt LR AR R . @R AR
WAi: 7E X A, KC 5 DMK 5 K AE Hei H s #
XN, DC MG 5 WZ I KEEEAA I, 6569



1458

:00 12:0016:00 20:0024:00 04:00 08:00

iyl it i
(a) J-1-x (¢) J1-Z
300 - 300
Dax —pdaax
250 MG2-X — PMG2.X 250
— KC2X — PKC-2-X
200 MK-2-X— P-DMK-2-X 2, 200
° =
S 150 & 150
&y 100/ E 100
s0H// Y 50
0 u J-2’-X"I 1 1 1 1 1 1 1 1 1 1 1 0 "“ 1 1 1 1 1 1
08:00 12:00 16:00 20: 00 24: 00 04: 00 08 : 00 100 12:00 16:00 20: 00 24: 00 04: 00 08 : 00 08:00 12:00 16: 00 20: 00 24 : 00 04: 00 08 : 00
iR i iy i ] /h
(d) J2-x (e) J2-y (f) J-2-z
150 WZ3-X —P-WZ3X 150 - WZ3Y —P-WZ3Y 1501 WZ3Z —P-WZ3Z
DC3-X —P-DC-3-X DC-3-¥ —P-DC3-¥ C3-Z —P-DC-3-Z
125 G3-X —P-MG3-X | 3.y —P-MG3-Y G3-Z — P-MG3-Z
C-3-X —P-KC-3-X 125 3.¥ —P-KC-3-¥ C-3-Z —P-KC-3-Z
100 - MK-3-X — P-DMK-3-X K-3-Y —P-DMK-3-Y MK-3-Z —P-DMK-3-.
100 - "
g B % L
S sob 2 Br 3
7 =Y 50 F =
g 25| ] §
£ I ®/ 25
-25 O f ,
_30 33X . . . . —25 (Y 13-% . . . L 50334 . . . .
08:00 12:00 16: 00 20: 00 24: 00 04: 00 08 : 00 08:00 12:00 16: 00 20: 00 24 : 00 04: 00 08 : 00 08:00 12:00 16: 00 20: 00 24 : 00 04: 00 08 : 00
i i7) it 7] it i)
(g) J-3-X (h) J-3-y (i) J-3-2

B4 FEINS. FHENEANEZLER

Fig. 4 Variation of daily strain at each measuring point and in each direction on interface
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Fig. 5 Cumulative strains in each direction at each measuring point

on interface
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