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A Study of Practice on the Method of

Anchoring for Uplift Force

in Building Basement

by Gi-Sik, Kim

Department of Architectural Engineering

Graduate School of Industry, Pukyong National University

Abstract

This study discussed the theoretical review on the Uplift Force Method
due to the presence of the underground water and also executed the
comprehensive comparison. about 1ts constructability, economy and
stability, etc.. Through the analyses of ongoing applications more
specifically, I presented the optimal Uplift Force: Method by studying
many Uplift Force Method ‘based on the mathematical principles, focusing
on the presentation of the blueprint toward the future city development
with infinite potential about making the underground space.

The method of study was investigated by comparing and analyzing the
general Uplift Force Method using the re-tensioning permanent anchors
applied at OOProject site located in Kimhae, Kyungsang—-namdo province,
and another Uplift Force Method using the Mass Concrete applied on
many construction sites. Eventually, I wanted to present the optimal

Uplift Force Method.



The results of this study are as follows;

1. Stability
The Uplift Force Method using the permanent anchors was the most
favorable to the stability of the building in terms of the adaptability
to the building size or to the underground inconsistency, the
response to the variable load conditions and waterproof function.

2. Constructability
The Uplift Force Method using the permanent anchors did not excel
other construction methods in the Constructability. However, it was
possible to keep the consistent quality with load-bearing capacity
and standardized units made in factories.

3. Economy
The initial investment cost of the Uplift Force Method using the
permanent anchors was found to be overly inputted. But I expected
the cost-saving effects from the additional cost-saving effects
during the post-construction maintenance and from the durability

period ‘of the buildings.
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3) & AAEA
O 27 AFY HE

eh 47 A<

¥ 33008 9A ALE
T |aAsE| Asw | 429 | %9 | 229 | W=
A-TYPE 80 ton 15.0 m 6.0 m 1.0 m 220 m BH-4 2 &
B-TYPE | &0 ton 140 m 6.0 m 1.0 m 21.0 m |[BH-25 % &
C-TYPE 80 ton 120 m 6.0 m 1.0 m 190 m |BH-24 4%
@ dAY FHEAS THE 2V E HE
(1) Wedge draw-in o] &gt 33 &4
[ A - TYPE (Lf = 15.0m)]
Al X A X E 0.6 X 2.0 X 106 X 0.9871 X 8
APs = = = 6,317 kg = 6.32 ton
Lf 15.0 X 100
[ B - TYPE (Lf= 14.0m)]
Al X A X E 0.6 X 2.0 X 106 X 09871 x 8
APs = = = 6,768 kg = 6.77 ton
Lf 14.0 x 100
[ C - TYPE ( Lf = 12.0m)]
Al X A X E 0.6 X 2.0 X 106 X 09871 x 8
APs = = = 7897 kg = 7.90 ton
Lf 12.0 x 100
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(2) Jacking Force Check (Relaxation, Creep 5 <4 % Max. 5.0%)
Max. P; =075 x Puxn =075 x 187 x 8 = 112.2 ton

try P; = 93.0 ton

* A-TYPE : Pj = (1-0.05) x (93.0-6.32) = 82.35 ton > 80 ton O.K
* B-TYPE : Pj = (1-0.05) x (93.0-6.77) = 81.92 ton > 80 ton O.K
* C-TYPE : Pj = (1-0.05) x (93.0-7.90) = 80.85 ton > 80 ton O.K

webA ) 7] AFE Pj = 93.0 ton 48

YA Aol “PdF = 7| 2ANY A= FHHNE GL-10.0m 9
2101w o] wl Ak 2L HAEA B2 FEAYAY A HT N &=
25 &= JEhdh

N = 25 ¢l X {te] 3 & A HEL X AHF S o] &3l FAsH
obA 202 A48 W Max. qa = 52.0 ton/m” ,

3.0% A€ w.Max. qa =360 ton/m’

Tk FAY AFY HAEe-mE T EY-HAHA L 7 x £UB F
500mmE A 43w, Min. A = 1.28 x 128 = 1.64m" ©] ], 7129 & &
A% Qa = 1.64 x 36 = 59.04 ton/m’>7} ©t}.
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=3 A4 84 AA8 (KN/m°)

A

L wEny| 954= (KN/m”) AL 30 AL 2.0

o)

A &4 T 1 A} 7} 3 1 A} 7} 3 ) AL 7} 5

o AR | R AR
71 % 7 % 71 %

T

o | <2 <25 <92 <71 <30 <22 <45 <32

S |

A k| 2~4 25~50 | 92~185 | 71~142 | 30~60 | 22~45 | 45~90 | 32~65

% ZH| 4-38 50~100 | 185~370 | 142~285 | 60~120 | 45~90 | 90~180 | 65~130

7 4| 8~15 | 100~200 | 370~740 | 285~570 |120~240| 90~ 180 |180~ 360|130~ 260

15~30 | 200~400 {740~ 1480 | 570~ 1140 | 240 ~ 4801180 ~ 360 | 360 ~ 720 | 260 ~ 520

73 A >30 > 400 >1480 >1140 > 480 > 360 >720 >520

o AAE Ao FFHU AFA el 947 o 8H A H(Terzaghi &

AT x71 47 QE A @AM wsrE o] Fojx i glar o] wj A8}
Foll o ot #gol wjAH L e FFolnE L£F ALY XA Ho o]
3 37 =TS A FdetA dr wekal g AL A4 AskeA ol A
= 271043 Pj=93ton Astr xS Heldol 8§ HFs 24T
, O1E AT V] E:AINke] w3 Fo] HEw EI A AAHE
AL 712(AHAH 9ton/E)ell s A Huz Yz SHBE o BAFE

Aveo] 487 Hme 7o Adwns 2 47 AHFe Punching 3

9 wae At AAY 27 AFHE 7]

AN HsteFo] 382 olUlZ A|FE = Pj = 59.04ton olUlZ Al T

@ x7] AFHA g P sF AE



e Pj =930 ton % &4

P; x Lf
Max. AV = ———
E x A
[ A - TYPE ]
95.0 x 1000 x 15.0 x 100
Max. A?¢ = = 8.83 cm
2.0 x 106 x 09871 x 8
[ B - TYPE |
95.0 x 1000 x 14.0 x 100
Max:. A?¢ = = 842 cm
2.0.x 106 x 09871 x 8
[ C - TYPE ]
95.0 x 1000 x 12.0 x 100

Max. A?¢ = = 722 cm
2.0 % 106 x 09871 x 8

X

o TXE F4WY 10 inchEs 7Fo2 o4 A8

Pj x Lf
Max. AV = ———
E x A

oA Max. AV < 254 cm

Max. A¢x E x A

Pj =
Lf
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[ A - TYPE ]

254 x 2.0 x 106 x 09871 x 8

Py = = 29.72 ton
(15.0 x 100) x 0.9
[ B - TYPE |
254 x 2.0 x 106 x 09871 x 8
Py = = 31.84 ton
(14.0 x 100) x 0.9
[ C - TYPE ]

254 x 2.0 x 106 x 09871 x 8
Py = = 37.14 ton
(12.0 x 100) x 0.9

ek Ak Y e ngetol PAYg %7104 Pio= 60ton/F S A&

X

o Y79 ¥ 45

el

Tt Y HE

Jacking Force Check (Relaxation, Creep 5 <43 Max. 5.0%)

try Pj = 60.0 ton

* A-TYPE : Pj = (1-0.05) x (60.0-6.32) = 51.00ton > 80 - 29.72 = 50.28ton O.K
* B-TYPE : Pj = (1-0.05) x (60.0-6.77) = 50.57ton > 80 - 31.84 = 48.16ton O.K
* C-TYPE : Pj = (1-0.05) x (60.0-7.90) = 49.50ton > 80 - 37.14 = 42.86ton O.K
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@ AFEF A

(1) Pj = 60 ton & &

Pj x 09 Lf + (Pj x Lj)

Min. A Y
E x A
(Pj x Lt + 05 Lb) + (Pj x Lj)
Max. A?¢ =
E x A
[ A - TYPE ]

(60x1000%0.9x15.0x1000) + (60x1000x0.69x1000)

Min. A/¢ = =539 mm
2.0 x 106 x.0.9871 x.8

(60x1000x(15.0+0.5%6.0)x1000 ) + (60x1000%0.69x1000)
Max. A? = = 71.0 mm

2.0 x 106 x 0.9871 x 8

[ B - TYPE |

(60%1000%0.9x14.0x1000)- + (60x1000x0.69x1000)

Min. A?¢ = = 50.48 mm
2.0. <106 x 0.9871 x 8

(60x1000x(14.0+0.5%6.0)x1000) + (60%1000x0.69%1000)

Max. A¢ = = 67.20 mm
2.0 x 106 x 09871 x 8

[ C - TYPE ]

(60x1000x0.9x12.0x1000) + (60x1000x0.69x1000)

Min. A/¢ = = 43.65 mm
2.0 x 106 x 09871 x 8

(60x1000x(12.0+ 0.5x6.0)x1000) + (60x1000x0.69x1000)

Max. A/? = = 59.60 mm
2.0 x 106 x 0.9871 x 8
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