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Discussion on the Problem of Using Directional Measurement
Method to Detect the Verticality of Drilled Holes

Haibei Zhong
Nanjing Construction Engineering Quality and Safety Inspection Center, Nanjing, Jiangsu, 210000, China

Abstract

The hole quality detection of foundation pile is the detection of the hole depth, aperture, sediment thickness and verticality of the
cast-in-place pile. In recent years, the pile has developed rapidly and is carried out in the construction stage of foundation pile. It
has the advantages of early discovery of problems and low cost of dealing with problems, so it is widely used. Among them, the
verticality detection is commonly used in the top angle measurement method, most of which use the way of inclinometer + centralizer
for detection. In this paper, the partial orientation measurement method of detecting the verticality of the hole in the pouring pile
is studied, and the determination of the detection position of the method and the calculation method of the detection data can be
determined in the absence of a suitable centralizer.

Keywords
cast-in-place pile; hole forming quality detection; hole forming verticality detection; point orientation measurement method

4375 (0 BB T B 7L 2B B Y 1) SR

(gt
P TR TAR IR 22l FhIE - {155 Rt 210000

m =

S RIS T 3 A AR IUIE . AR, IS B E VAR I A E v N AT ], 1)U R R iR, fE AR bR T
Bt AT, AR R é\fﬁrﬁl%ﬁﬁuw&éﬁ%, L, Bk 2R, e, FAEAN BT AMAMANETE, K%
SR M BSR4 7 K BEATAE ] e ST EAE R IUSE LA 6 o aml Bk AT T AR, ST % ik
15 B 0GB A B R 0 L ok k&ﬁﬁ%TuﬁmﬁAk&i 2 04 M SLEEAT RS 25 8940

KHEIA
EAE; RILT S RILE A AN S ik

131= VR, ST UERERTLIR R & S AT Ao

MEERER AR R, W, SR, O v 2019 AR TICECS506—2019 (liEREntil
SR L 0 oy TERRMEARUE) 2 PR R AL
SR PR, R TR e JerR, TR RWRER, AR )
A BRS. der e ey UM S UGB UR I E A T
G TR LS, A0t TR W T hhokey AR RO R BHARNE . 1o Tt

%, BN TR A RS RHERE, sy, Dt TR, (LRGSR, AT
IR NS T RO A, SR L, g AR e

TS TR 22 A S B . IR 2 IS SR NviFLEE E TEEIE
R T T LA R B, AT R B T T —
Sl TR, BEERITEEEOAGNE, HERRE e (el 1) . i LEe, MR
WEMERIITER, BARBARGTHSEOBINR o oqymiriee, 5HUpEs, BN RERE
IR A T UT% R, BT LT
U TR R UTE R R, BT AN
CiEHES] Mg (1985-) , &2, PECTIMIRA, B i \ ki B Na R A AL T, i FAERG R
T, BRTER, NSRS T RRSMURTR. DB T F RS 420 T4 R, HLIE AR LB,

52



IRBEARSEE-5£08% - F 0182024 £ 01 A

TR E s, MBS, PrA—REE eSS
i 1l8

1—RIR AR 2—FRIESS: 3—IURYL
4—fLEE

1 AN EF MR K ERERILR TERE

H TR S BR8N, K2) S5em K47, BABEAL
PR IAT, SEEEAMINRIESS, HEIIEHMAOIME, RIEN
RULRERS BEE I FLI R IR, HRIER BN FFE N
2R W,
D = d = D-2Hk (1)
Hrr, k A (FE) &R RERRE (%) 5 D
AEIFLE (m) 3 HASSUEFLRE (m) 5 d AFRIESE
Hit (m) .
U I A S L B P SR DA OB T LT 3%
R, HERIARITE:
K = (E/H) x 100%

(2)
6,+0.,
) (3)

Hep, K ABFLERRE (%) 5 BEARFUROE (m) ;
H ASEFESLREE (m) 5 D ASLEERERNE (m) 5 ¢
AMFEHELBARIEZRIME (m) 5 1 45 i MU n A0
SUSEG HOVE  BAUASEE (m) 5 0 05 i A A ST
(o) 5 0, AE L PSSR (o) .

3 AL EERTT

H R SR AT A, THUR U R AR A L 2 B R A0
BRI S LRI — 2 HE R A2,
ML+ HRIE S LT B AR DL [RJRE .

OF TEMEEAEKE AR, FEEAARE
RRIRIERS , ik ZEE AR 1~2 DEEHRIES,
NEEH T A S LRI K 5

QLA O BE/NTHRIESS S FLBE Z IR ES I, A
{EEENRS:

ORMTE S BEREERERT, $RIE 2R STE S BRI AU
MK, TEHF TR RE BRI C LE MR, WAL B
IERIEHA

E = D/2-1s/2+ 2 H, sin(

5375 LTS AT AE A AR IE SR IS Dt AT R L B
FENEE . 1275758557 TN LR R B T B A T
8, AREITRESEETE. BT AERRIESS, WROR
BRSO AL LRI E ; RS LTS IR A RETE
Z/OFENER PN ERTT AR RO,  HASE & TR
B, &R, SNAIEIE 2 PR,

2 pAHNEFEENCETEE

KRN EFLEEDBIMIE 2 rh 4 MEIATE T T,
P E R R, RN ER TR O, P
M OFERY R B AR A EF LAY e O -

LR = /%ﬁ/&fﬁ 12 + M0 22

(4)

4 TFZ2LH)

HTREE TR, TREBFBLRT, RAESTR
FUELTLREREAE, R 700mm, 7L 30m, pRFLE
BT LR S RAT 0.5%. X Z61# AL E ST THEE
il KSR 3, LA UIRR N, TEH
T . AEUEN, TR R IR LR 2L [
TE

z61= HILRILRERNRE

w
AT, BETERIEREREENTL

& 3 Z61# HEFLFLERME R

ESE AN + FRIE S LA O B, %]
X (D) WERIES I E LN /N T 700mm H K T 400mm,
R b FHE S A 450mm [UFRIERS, FRIER SFLEEERE A
125mm. Z61# LN TE B MRS L aE 4 B, WED
RCE 13.8cm, HFEETA 0.46%.

53



TITEHFAREEE - $£08% - F£01H-2024 F 01 A

S A EHAFE BitAE
61 ZHR U 700 mm
AF- RLERSE
o T T T T T T T T
4 8 1z 16 20 24 28 36
SH0E AR Rt LB (on)
eS8 FAC) A
e :
LR ) : 0.00
s 0.00
0.01
FEHE
0.03
@B O OR
0.05
RME 0,06
LoRw [ 008
0.08 18.0
B HFE W
OB (en {138 ] 17,986
W) v
smr e |, ,
[~ 36
piki] e (L& Gl E3R
WE Be | AW B F o

4 WRHYL + KIEFREEHEWRNER

SRIG R A T OINEGSS L TR E N, %17
WX e ORIIALE (W 2 FoR) , fEEESHEERK
VUKL B VA FLEE RRGUAMY, S BIMHSPIAN L E O
OHE, LG SRanE 5 Frore eSS S eI/, VA AEF LR
JITARI PR AR B 3 B AR O 7.5em DL 11.6cm; 55
SNPMAER S TA R T SR rE R, RO SREEIFL
BE, WS WOEELE, A25IHE, RBIE 4 T8RO
P =752 + 11.62 =13.81cm, T =13.81 300 x 100% =

RIDL, B SCTHAE 9075 AL E AR AL B M 5 R &
}EE@O
5 45i%

5377 GLM e n] A I ER E as AE I F L R A FLEE B
B2, BAHMRRIES . 1SR T 07 AilE AN A &
WU 7718, ARSI, HESehr TRgrhat
{7 T RAIE, Bgs REMR + FRIESRTT R, AL

Yo, SIUARHN + ERIE S BT O BE AT 3 B 4 R — 2K HEH R ER AL T — ] SRR ERHTT
4.6%, SFEHML + ERIE I CHWNGER BEEH £ =2l i BIESbN JHTT o
ey A wiE A S =8 B EHLE
1 e R & 1 m w0 o
F . (LB AT, RO
R — T T T T o T ] T 1 T
N ® = e = I
sneE 3T TRsES () sHRE AT TRER L RO
3 e ey yEse o | REw  GAC) A
AEw  TRC) ~ o
5 e s 5 o
AI0E | Gioh gtR@: | 801 | 0.16
w10 | o1 wEms: [ e | o
e | ot i W | o
FRHE Gl 1750 | 0.3
@85 O Om e O @57 (o5 mow | o
0E AR o B | o.m
L F AR AL R@ %73 | 0.3
7 A B4 | o w AC): ] moaz | 0%
.00 | .21 200 | 0%
EE HHE
B0 en) 7.5 LB (en) 11,6
FEE 0):0.25 v EEE W03 - =
- = [
- | 5 i (2= | 7 : 12 |5 ETIE T
e BERE éﬁ B ¥ | oL EEE T (=
S A S A
KNALE 1 KglfE 2
RS [ i e s 08 iE e
e B 0a 00 1 o 3 To
N AT, BB
— T T T T T T TR — R R —
e 12 1 o m = % ioe o owow = %
S8R AT FRAEE L Wum(n)| || esiaz F . Tasies » R ()
WFEIE [ AFG@  FAC) A YESFLE [ AFW  TEREC) A
W o0 | 0.0 L | T B oo L
witiAw: 32| eis | 0w R[50 o84 | 0.01
sams 1 e | 0.03 b pams: 1 - o | 0.0 b
e 14.252 0.03 oy 14.251 | 0.00
REHE 3 o] T
e e | 0.0z L. 5 o o [Tnee | o.02 L
o EXCEIC T 50 | 0.0
2.5 | 0.0 zas | 0.00
_— i o g L
LR m4 | 0.0 A R ®on | 0.00
R OAC: ] a0 | o.00 - A ] o8 | 0.00 L
—_— .00 | 0.0 = .00 | 0.00
i y _— [ 8 b
B e 0.5 ] BB (03 |
BHE () :‘0. 02 = =" EEE 0):{0.01 = =" [
- e
ME FE EREE E= 4 ad i (S (7L E R
O EIE N IR T EIE G e

b E 3

WAL E 4

B 5 A NS EEEERNER

(1] BRI BRA MR, S S0 B A M AR M. b ot P
Tl At 2014.
[2] LB R BRITAR, 2205 . B Bl F L SR U AR S 8T ). T

54

R H,2023,41(10):54-59.

T/CECS 596—2019 FEF MR LT A U AR FIARS].
DB32/T4115—2021 FHFLFREAERAL . M eSS R i =k
e ARFHFZ[S].

[3]
(4]





