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Research and Application of Intelligent Cone Dynamic Penetration Test System

HE Zujun, HUANG Yanhua, XIAO Jiechao, LIN Huanyan, HUANG Penghui
( Sanshui Construction Quality Test Center, Foshan 528100, Guangdong, China)

Abstract; Cone dynamic penetration test is a commonly used method for in-situ investigation of transportation
engineering sites in China, which has the advantages of simple testing equipment, convenient operation, wide
application range, and high operational efficiency. However, it also has the disadvantages of large testing errors and
poor reproducibility. In order to improve the efficiency of the experiment and reduce manual errors, this article has
developed a cone dynamic penetration test system, which includes an automated cone dynamic penetration test
equipment and an intelligent platform. Its main advantages include: using a fully automatic drop hammer, the test

speed can reach 20 hammers per minute, and only one person is needed to move during the detection process, which

greatly improves on-site efficiency. The detection efficiency is 3 to 5 times higher than traditional methods. It can

collect real-time data on probe penetration depth, number of hammer drops, and has the function of automatically

issuing test reports.

Key words: cone dynamic penetration; intelligent platform; automatic testing equipment

153 5 3 i R 2 — b SR A2 0 3R 1) T
%, BRa TR, JRPOR RN T A0E T
REAU . ISR Yok — R U Y 28O i i 5
PLERTHE]—E MR B, SRJG A W v bl R 2
PETA SR . Tk 1 A LR, R a it
BRI A YA — € R W 8, TR
EORA P . TR A, X
S SO TR O T I S 1Y 2 e AR E R

Wi HED . 2024-09-20

KRHE 5 ALAY TR M 5T il PR BBORE 338 A
P B, (B E B gl PR A B A 0 3
M, AU A R, BRAE DT AT IE
N (A% & S = I B 51 i WS S WSS U |
TREFE L B, O R ECa % (22
RIEFE 58 5 1 BT A Heskbg, IR IR 22 5K
T 2 I e 5 0 MR LR e
FURL, 1R 15 5 2 g i e r) F S 3 22 4

EEE . T4, SATAIF, ME, FFL @A - TREN



44 JUARRE R L HE K FRF R %23 %

HTE IR A I . SEPRE T BB IE | AR
o B AR AT X S R TR
A At | X R O - DA S D T A
FOLTIEZS AR o EGEBHE S ) fl P 32 24K
BTN T, X —BURRIE T 156
W, W EL G Bl e N IR 5 51 k5
R, BRI A R AR A AR .
FETHRIHESh ) BRI R A N TR s,
THAR R BARREE, A SO A T — 3 e 3h
TrfidRiREe R4, ZARLA T A AL HESh )
FAB B LB REF G MRy, HA XA s A
B AR, HEYLC R Bl et
bR AR R KA A D RE, H AR
HIBCRMA TG T 5 A

1 BF U EIER AR &

TG 1B Bk 5 3 fik P 0 U e B o LR AR
T, MR N S s DU IR, T
SHERAEE A TR, BJRET A TiC R iR
ANl A o B FER FE Sy, ab 1 i
R IR X | R ) X e R BT AN L K B 2 N
R T T OB A P R R R ), T
I, WUHLLE S A S B HE 3 ) ful e v o
AT A o [R5 3 ) b R 0 7 45 A TR ]
PR, BRGUR AR S B 3 B 4 ity T 8 1) TR
Eiti 2V I T E ALK 38

13

12 ’*‘/ [

et . &

10000 e L
U —

i |7

E1 Bz HaiRieis & EE
I—dbd; 2—NEL; 3—MhERAF; 4—mlddiim, S5—P e B3,
6— Vi, T—VRMR T B PLE; 8—BHIT G, OO AR B
10—l s, N—8dERosbr; 12—l s s, 13—
FRG; 14—WFHgk; 15—TFHIZ00; 16— 5L &4
17—FE e & &

BT HATA, ARG 85
g, BARRBITE: D2 fe 1L i i -5 %o 1%
o RGN T ZRALM RS IR, BB
IF L ORI i S R P K AR
JE | BT RO R R 9 5 0 S R, O
WIS PER AR BA T 45 B0 B 5 45 42 il S
QI LA BUELH . 8 Ch b TR
) (GB 50021—2001) " Bk, RGBT T
LATEYIRE, YR ERAT A e sl i e
(2% b FRI, Kz B i e BUEHLA], B fR 1K
B B el IR R IR HARZER . O8]
O SRR T M TR wE, RELIA
TOCRIFIE A 1l DL RS e e i 2 So ik
HPF, W T R L e iR, o
FRTF T AR R AR TARRCR

e 2 Fros, Bt s Rk il 4 A 3hvs bk
P, B T Y R E SR T, R BT
BEEIN 20 Whkd, MEZT, oLz R T
NTLHRAME, Hl A RELE R TE R 0 S ~ 8 HRZ
[l mesh, FERY A Bhah A A SO AR
MR A2 AL R AR 1 48 AR BRI ) 58
J, MORHEEE T . TSR HLF B A
05T 3 NBRIAE, B MEE i HLEAT B A5 1Y
TR, R EBIHARN . N TR
Ja, B RtiR Gt f ORI 2 K48 1K
g H ORI AR b Bk 1 8 L/ H B #) 25 FL/H
R R PE R T3 ~5 1

(a) EB (b) A
B2 M#EmEsE. ERNNMREEIUE

2 EsES MR HEET A

HRAET BT 1 S A0 18 5 3 Iy i SR s
T H 20 I T AR DS FE A4 REER A1 5 B [
SR 5 APP, HEE T — DY R 5
HERMEAR TR RIS R X—REL



55 M T4845, . R A A BRI R AT E A 45

B HES AR B, B AR S BLRR AE a
IR SR B S b BRI REREE: et
RAERIEE . P BV o8l o £ a7
A HH UL RS R R AR, ORI R T Tl
SRAEE ISR . RS EEASE LT LR

(1) RGEEFm, WK 3 froR, REEHRH
WRIH HE DL IRE SR, Horp SR A4

TR R, TR B R BN BB
OTAEEM: 2RA&ERTIRER. QT RY
H o T, I AT AT 0 M BRIk A R
TE. OMEEH: WA RS 53R LR
NESNFR, TR AT R A R A
@FERE: SR ER, UMERAE R K
Bl I

MOMIFEETFE

®
:

© 0 00:

TS 4 S

(2) ¥3h APP, %3 APP {14 B3 5 4 3h
TR A5 S B, AOGEE B RE R
A 5 A T AL P A R - 15 0 8l PR 3 A v
SEASE BITE S, SRS T IR R Y S R
5 R, X—Bit R L 15 SRR
Fi, BT AN BEER, PR T KO Y e
Peo Boh, i muwlE IR, AR IE R
EHAFREF = 2 0T H AR AR R 5L, At
BANBIME S5 15 BiaE, #E— P 3 TR TARRCR,
APP E o A S AN 4 B

R T T
BEER < FrGE
B xm: E

L8 1 RE: 00-00m HEH®: 0
FERRIEAR: L£/E12-15m/iER3 R d >50/0.1m

B3R EH>50/0.1m BEEHidE

KPR EERE ERERS: #8

#XER €% MF 2 BE &
LEEE IR
BRLER fi#%:-
FrE-
X el S R -
SELN-
) s MR -
RS4RI 7518:0.315100
B4 APPTIEH

(3) MEEH, MEEMAGRET G L

3 RZERE

TGP, [admin} ! | © BEE

an

IIRE, 5 FOARE S 2 F 5 RE, W E
A AR o R HHE E 1 K
G oE RS B a , RIVAT A s A U
TR R, ARG A R R E s B A A
BEZA .

3EBINMA

Y UEA SCBETH A AE B HE 3 ) fil R R R
AR, TH 40T 2021 4R 9 A Fihilimi s
ACIE A X ) A TR A R AR AL BT T A
52 5 3 ) A I, AL SERL T 10 A AL
(D)X VAT A 3 B S B/ L -y A S /LR A7 = B
TSR B RFIE(E 350 kPa, IXIRE5 RN 1 B
Ao MRPEFTINZER, I TAR 10 MG, FER

®1 BRI NMEREEHRARERITR

B Rl HEdRAR
0.00 ~0.50 m 0.50 ~1.0m

1 DT1 26.8 42.5
2 DT2 25.4 44.3
3 DT3 23.6 43.3
4 DT4 21.2 39.2
5 DT5 24.6 42.8
6 DT6 26.6 42

7 DT7 22.8 44.3
8 DT8 26.2 42.5
9 DT9 22.6 38.0
10 DT10 23.8 42.8




46 JAX @R LM KFRFER %23 &

SERIGIAE AR R LT 0.00 ~0. 50 m B+ = E AL )
D fib R R o BObR HEAE O 23.3 iy, B H RECH
0. 08, i/ M K 2 FFIE(E R T 350 kPa; A6
SRR LT 0.50 ~ 1.0 m Br 4 = H R 5
T fib R Bl oy TS HEAE O 41,0 oy, RS R AN
0.05, i Mk /KRB FHEER T 350 kPa,
PRE SN RSN, TUH T 2023 424 AL
il Ll 7 FeaE g% M 07 TR BT T RS ) R
K5, H A S E M AR BRI %
Rt AR, BT R R 120 kPa,

RIRARANR 2 Pk AUSE29 MG, EK
I A AR B B s LA R 0. 00 ~0. 60 m B+ 247!
2 7 R Bl o RObR E(EL D 69. 1 4y, AR SR RN
0. 11, #EEZ L2 IR E I FHEE > 120 kPa,

FEIX P UK TN A B, i (5 4 3 ) P
B R GRS T BRI B R BE RN, AR
i b T AR, E A R AR RO A B AR
T, EARINEREE SRS, Rl i fE A8k AR
2 b se g R, SRR SN BEB Pl
TAEZ A ok

x2 RADNMMRESHRARESRITR

b Kol LSS g Kol PR
0.00 ~0. 60 m >0.60 m 0.00 ~0. 60 m >0.60 m

I HKO +705 67.0 > 100 16 HK1 +390 68.5 > 100

2 HKO +725 68.0 > 100 17 HK1 +475 66.5 100

3 HKO +745 73.5 > 100 18 HKI1 +495 63.0 >100

4 HKO +765 68. 5 > 100 19 HKI1 +515 65.5 >100

5 HKO +870 62.5 >100 20 HK1 +535 68.5 >100

6 HK1 +190 81.5 > 100 21 HKI1 +555 70.5 >100

7 HK1 +210 83.5 > 100 22 HKI1 +575 72.5 >100

8 HKI1 +230 70.0 > 100 23 HKI1 +595 77.5 >100

9 HK1 +250 85.0 > 100 24 HKI1 +615 79.0 >100

10 HK1 +270 81.0 > 100 25 HK1 +635 86.0 >100

11 HK1 +290 63.5 > 100 26 HKI1 +655 69. 5 >100

12 HK1 +310 64.5 > 100 27 HKI1 +675 67.5 >100

13 HKI1 +330 80.0 > 100 28 HK2 +415 59.5 > 100

14 HK1 +350 78.0 > 100 29 HK2 +435 59.0 >100

15 HK1 +370 75.5 > 100 — — — —

42R BIEAAL S R oE [T ], # R 55 18] 5 TR A,

=A

S GE IR Sl ) fh PR A TR T4
P RERIE KB . B A 5 RS
(I, ASCIF e T — ) B HE 30 0 il 40 AR 4
ARG B SR HE S R g e A R g
FEWE . TEOF RSN ALS R, R B
T2 ORMe A bk, 5] k5 &
SR 20 G, FEREIE R AL TR,
MR TG0 X w173 ~5 A, @nrsk
PR R S B R RO . HHE T v OO 2
i, BoRERAE B SE I ok 278 Bl it A7 Rl Ak 2
MR, JEHRA A S SRS S g, @5l
A TGRSR . U AL I A SR L 45 25
PEALPE, SR TR R 2 PR, BT T
TR AR CAERCR

S E 3k

(1 ATeaze , X3 , ) A o o R [58) fE 5f Jg f HR A B0 A1 J2 3
FEEES PR ]. U)K e ,2024(2) - 166-168.

(2] BRpih B, B, 2. R 6 Sl 0 i ARAT I

2020,16(S2) :885-890,933.

[3 ]S fa it 5625 700 (31 4k 2y 7 Mk 4 e 0 ) 58 25 50 [
URBE RIS PR [ T]. B 5 55 ™, 2019 (9)
221,236.

(4] 5404, FHEE. [B5E S ) kR 5 I A g0 78 3 A
e A Ee AT [T = T3 ,2017,31(4) :533-536.

S ILREMWEFM MES. TEMEFHIMI. S5 IR dt
L R E AR Tl R, 2017

[6 15k, £ 752, 2408, 55 [RIHE s 7 iR 17E 3 T5 Hh gk
AL FRAGIN R A ST ] WL SR ,2016,33(2) :26-29.

(7] EZE0 5, £3%, 55 2w [RIHE J7 il bR BT
FARBIFE[I]. 36 T4 ,2015,44(S2) .89-91.

[ 8 I AT, 2=, ST 5% , 4. J6T 30 7 Ml 44 000 465 S5 A o 4%
SCRERFGE[T]. 45 J12 2020 ,41(8) :2730-2738.

(9] B, s, o0, 4. BT B 4or 0 i iy S 0 >
FRE ST SHOCROET]. £ T AR, 2017, 31
(5):576-578 ,582.

[10] 24 387K, W £, 55, 5170 1 55 70 ) J fal e o
BIBIERBOMNEFIE[T]. NRKIL,2015,46 (1) :
30-35.

[11] e AR L [ . A+ TR &M 5. GB
50021—2001[ S 1. b5« [ 2455 Tl L, 2009.





