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Abstract

In order to study the uplift behaviors and sensitivity of rock foundation under uplift load, load
tests on straight shaft type and belled type rock socket foundations with different buried depths,
shaft diameter and belled-butt diameter were carried out. Test results show that there is a posi-
tive linear correlation between the uplift capacity of rock socket foundation and the founda-
tion-rock contact area. Therefore, the calculation model of uplift capacity of rock socket founda-
tion represented by pile foundation code is more reasonable. The uplift capacity to the foundation
volume ratio is negatively correlated with the shaft diameter, and positively correlated with the
foundation depth and diameter enlargement. However, the uplift capacity to the foundation vo-
lume ratio is not obviously influenced until enlargement to shaft diameter ratio is greater than a
critical value. In the design of rock socket foundation, belled foundation with enlargement to shaft
diameter ratio = 2.0 is recommended; and it is of top priority to increase the foundation depth to
increase the uplift capacity of rock socket foundation. In the range of 4.5 times depth to diameter
ratio, no critical buried depth was found for rock socket foundation.
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Figure 1. Type of rock socket foundation
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Figure 2. Rock sample photo
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Table 1. Test foundation dimensions

=1L ORI EMRST

HahgmEs B d@mm)  D@mm)  r(mm) A (mm)  hp(mm) ks (mm)  H(mm) R R

P1 B 1200 / 200 / / / 7200 AL
) EINS 1200 2400 200 2800 800 200 3600 LRt
P3 EINLS 1200 2400 200 6400 800 200 7200 gt
P4 EINES 1200 2400 200 10,000 800 200 10,800 fip Ay
P5 K 800 2400 200 6400 800 200 7200 B
P6 EIS 1600 2400 200 6400 800 200 7200 Bt
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Figure 3. Sketch of foundation
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Figure 4. Assembly of uplift test
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Figure 5. Uplift load-deformation curves
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Table 2. Ultimate limit state of test foundation
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3977 4.96 5774 25 1.45 4036 0.99 55.8 8.1 103.50 526.9
961 1.52 2780 25 2.89 1237 0.78 354 53 78.47 724.4
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Figure 6. Ultimate limit state of test foundation
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Figure 7. Foundation embedment depth influence on uplift behavior (P2, P3, P4)
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Figure 8. Column diameter influence on uplift behavior (P5, P3, P6)
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Figure 9. Belled butt influence on uplift behavior (P1, P3)
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Figure 10. Rock-foundation contact area influence on uplift behavior

10. o E-E AR E IR AT RO

DOI: 10.12677/hjce.2019.83058 501 T ARTHE


https://doi.org/10.12677/hjce.2019.83058

(D&

4.2.6. BHHRIN ARSI RN

TR AR B SRRV AR R St 1A A R T U (R, ) AR R R R i AN B VR v
A TV [ 7IREEL80R, RAERLOERI BT I EE e bR, ZWERFFINE 2. Bk 2 Xty
Mol RERRHER . § RS AR RS T ROR MR, s 11 fos, mlAn:

1) EARFERH AR PR AT 4 5L REHIR(P2. P3 A1 P4 4)RISZA: EHAR(PS P3 Al P6 4H) ) IEMIE, {HAE
TREE RS 3 BAEAN SRR SE, IR s o 5 ik MR R S SRR AR A0 1 T R P S e 5

2) P1. P3 M1 PS5 (D/d 537128 1.0~ 2.0 F1 3.0)2H et 1 383k 35 K3 12 28 1) 7 v ok e rmn TR s 1 38R A7 A
G FHE, RA 4y R ixin FUAR, RT3 2 035 58w Bl AR R SR A BRIV e Lk 3 . 31X
Sl T A b i - SRR ST A s M BT SR AE, DRI T DA — VG R B TR B X,
IR BN, § R X 5 A M XA ORI E S, TR S i Ak A O PR s R VR 6 L 00k
AN s 1049 R RT BRI, 0] A 50 2 T BRORE O] ok ST PR S A S8 X RO JICIE PR X, At AR 4.
R R A 28 RV e AR A o

12000 - — Tu —e—Tw/V - 1200
[ ] [ ]

10000 - L 1000

8000 - - 800 o
—~ —0 [ ) RN
z ° Z
< 6000 A L 600 <
S . >

4000 - - 400 £

2000 - L 200

0 - -0
P2 P3 P4 P1 P3 P5 P5 P3 P6
RS

Figure 11. Concrete volume influence on uplift behavior

11 RE T AR RS AR

5. &g

1) SIS PR IR - B A I AR AR AR AR AT, TT DAL Bk L i
AL R “REALED” 3 BRI, RONSERR . SRR R LA AT AR A AR b R
BT DA [ STl B4 e R 0 (B 3Rl R0 — L s 8 1 A (T R 1

2) B SRR R B AR AN, A R LR DR E S AL B MBS - Bl
Fl O TETAR ) TEAR G . BRI, DA SRS R (0 b SRR T SR B A B

3) B MR G EAR FO . SRR R R IR IEMI D, (B R IR IR AR K TR LE
W RIS, FEAHEFEFLIER TR, A UCR AP IR B S TLIERY, A A IUCA>2.0; JFHk Seidid 1
I AR (R AR e S B T AR T o

4) BITLE 4.5 BRI RGP, SER SR SRR b EAR S, DRIk A AL R I
IR > 4.5,

E&WMAE
B oK L A PR A RS R 0 H = Ll DX H 2 6 o 0 b B2 ALK B Al TR B A R B 9E(GCB
17201600230) % B«

DOI: 10.12677/hjce.2019.83058 502 TARTHE


https://doi.org/10.12677/hjce.2019.83058

(D&

&E ik
[11 &5, k. FoE ik IEnt TRPIUIR 5 R ET]. B8R, 2005, 26(11): 25-27.
[2] EFREEIR/E. DL/T5219-2005 42753% B2 B FE Al 5 v B AR M 2 [S]. AbE: A Elit-R H A, 2015.

]
[3] &Jde, MO, WHR, %5 EA SR BT D)5 IR0 5 N D], @R, 2016, 32(Sup D), 51-56.
[4] e NRSERE R, G 94-2008 FHEEEFAMES]. dbat: FEEH Tl H A, 2008.
[5] A N RILAIEZZ@IZHES. JTS 167-4-2012 # O TREAEEEMNE[S]. Jbal: NRATE HAat, 2012.
[6] 4 N RALANE A @IZHH. JTI 285-2000 ¥ M TAZ A Wt it THRAZS]. Jbat: A RAZE H ki, 2000.
(7] SEARAE, BiRRE. M TREFMM]. Jba: NRISE BB R A ), 2015: 224-227.

(8] &S, Mk EEHUBIERREIMERERI SR M. Jbat P EE IR, 2015,

[9] Chen, Y.-J., Chang, H.-W. and Kulhawy, F.H. (2008) Evaluation of Uplift Interpretation Criteria for Drilled Shaft Ca-
pacity. Journal of Geotechnical and Geoenvironmental Engineering, 134, 1459-1468.
https://doi.org/10.1061/(ASCE)1090-0241(2008)134:10(1459)

[10] Hirany, A. and Kulhawy, F.H. (1989) Interpretation of Load Tests on Drilled Shafts. 2: Axial Uplift. In: Kulhawy F.H.,
Ed., Foundation Engineering: Current Principles and Practices (GSP 22), ASCE, New York, 1150-1159.

Hans X
KRR R KBRS

1. FTHF%0M T http:/kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
FRFIRMEESE: [ISSN], ST ISSN: 2326-3458, HIH[Zif)

2. FTHEIME T http://cnki.net/
FEN I BROSCRREE” BEN, BN SCERRE, B

AmiE S http:/www.hanspub.org/Submission.aspx

HATIMEAE: hjce@hanspub.org

DOI: 10.12677/hjce.2019.83058 503 T ARTHE


https://doi.org/10.12677/hjce.2019.83058
https://doi.org/10.1061/(ASCE)1090-0241(2008)134:10(1459)
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:hjce@hanspub.org

	Tests on Uplift Behavior of Rock Socket Foundation
	Abstract
	Keywords
	岩石地基挖孔基础承载特性试验研究
	摘  要
	关键词
	1. 引言
	2. 场地条件
	2.1. 地质条件
	2.2. 试验设计

	3. 加载装置与方案
	3.1. 加载装置
	3.2. 加载方法
	3.3. 试验终止条件

	4. 试验结果
	4.1. 荷载-位移曲线
	4.2. 承载力影响因素分析
	4.2.1. 极限承载力取值标准
	4.2.2. 基础埋深/深径比对承载特性的影响
	4.2.3. 立柱直径对承载特性的影响
	4.2.4. 扩底对承载特性的影响
	4.2.5. 地基-基础接触面积对承载特性的影响
	4.2.6. 挖方体积对承载特性的影响


	5. 结论
	基金项目
	参考文献

